Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

gvicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

IKonozuueckuit haxkyromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

OO0pa3zoBaTenbHasi IpOrpaMma

18.03.02 «JHepro- u pecypcocoeperaouye nNpouecchbl B XUMU4€CKOH TeXHOJIOT UM,
HedTeXUMUH ¥ OMOTEXHOJIOTHI

HaumeHnoBanmne TUCIUILINHDI

Waste: Ladndfills, Processing and Recycling
(Ha anznuiickom sa3vike)

O0BEéM TUCHUTIIINHBI

4 3E (144 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3Banue pa3nenoB

Kparkoe conep:kanue pa3aeoB (TeM) IMCHUIIAHBI:

AMCIUTIIMHBI
INTRODUCTION: THE The problem of waste generation. The concept of waste.
PROBLEM OF WASTE Ecological features, sources and ways of waste generation
FORMATION Current approaches to waste management (world experience).
Concepts and basic principles of resource conservation. State
strategy and regulatory framework for waste management: the
creation of waste-treatment industry, regional and municipal
waste management systems. The main types of waste, their
brief description, principles of classification and subsequent
processing. Catalog of waste. Economic aspects of waste
management.

WASTE IN THE Environmental hazard waste. Features of xenobiotics

ENVIRONMENT. STABILITY
AND STABILITY OF
ECOSYSTEMS TO

migration in transit and depositing environments. Resilience
of ecosystems to the effects of xenobiotics. The circulation of
substances and elements is the basis of ecosystem stability.

POLLUTIONS Biogeochemical cycles
ECOLOGICAL SAFETY IN Waste management. Problems of small waste processing
WASTE MANAGEMENT enterprises in the field of waste management. Formation of

the investment plan of a small enterprise. Certification of
waste. Norms of waste generation at the enterprise. Modern
methods of control and identification of waste. Remote,
chemical analytical and spectral control methods.

SOURCES OF INDUSTRIAL
WASTES FORMATION AND
PROCESSING METHODS

Sources and types of hydrosphere pollution. Production,
domestic and atmospheric (surface) runoff. Types of industrial
wastewater pollution. Modern methods of wastewater
treatment from industrial pollution. Agricultural and domestic
wastewater and methods for their treatment. Air emissions.
Dry and wet cleaning methods. Methods of disposal of
precipitation and sludge.

METHODS OF MUNICIPAL
SOLID WASTE (MSW)
PROCESSING

The processes of MSW management: collection,
accumulation, transportation, sorting, disposal. Waste disposal
methods. Thermal methods. Biological methods. Getting
energy. Environmental aspects of MSW incineration.
Biothermal aerobic composting technologies. Landfills for
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waste disposal. Hygienic requirements for the choice of
territory - the location of the landfill. Planning and device
polygons. The processes taking place at landfills

FEATURES OF WASTE
DISPOSAL WITH HIGH
CONTENT OF ORGANIC
SUBSTANCES

The main sources of waste containing organic matter.
Specificity of processing methods. Bioenergy on waste
(chemical oxidation, thermal gas generation, biological
fermentation). Recycling of agricultural waste. Biogas power
plants. Aerobic and anaerobic methods of disinfection of
agricultural waste. Biocomposing

PRINCIPLES OF
SECONDARY RAW
MATERIALS UTILIZATION
(RECYCLING, RECOVERY)

Methods of waste preparation for disposal. MSW crushing.
Separate collection and manual sorting. MSW screening.
Classification of secondary raw materials. Magnetic,

electrodynamic and electrical separation. Types of separators.

Aeroseparation. Flotation and gravity processing. Waste
incineration methods. Waste minimization: resource saving
and implementation of low-waste industrial technologies.
Complexes for MSW.treatment. Fundamentals of design
processing complexes "Ecotechnopark”.

[Iporpamma cocraBneHa B coorBercTBuH ¢ TpedboBanusivu OC BO PYTH/®I'OC.

Pa3zpaboTumkm:

JIOLICHT, Kadenpa
HKOJIOTHYECKOTO MOHUTOPUHTA
Y [IPOTHO3UPOBAHUS

3aBenyromuii kadgeapoit
HKOJIOTHYECKOT0 MOHUTOPHHTA U
IPOTHO3UPOBAHUS

M. XapnamoBa

TIOJITTH g

_ M.JI. XapinamoBa

TIOJITTH g
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Deodepanvroe 20Ccy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUPEeHCOeHUe

gvicuieco oobpazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8

JKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

O0pa3zoBaTesbHasi IPOrpaMma

18.03.02 «DHEPro- U pecypcocoOeperaroume mponecchl B XUMUYECKON

TEXHOJIOTUHU, HEDTEXUMUHU U OMOTEXHOJIOTUIN (AKaTEMHUUYECKHI OaKaJIaBpHUar)

(Haumenoganue 06pa308amMenbHON NPopAMMbL (Mpoghuns, cneyuanuzayus)

HaumenoBanmne TUCIUILINHDI

HSE-meneoycmenm

O0BEéM TUCHUTIIINHBI

4 3E (144 uac.)

Kpatkoe conep:xaHue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

1. TeopeTnueckue OCHOBBI
CO3aHMsI CHCTeM YNpaBJIeHUS B
cepe OXpaHBbI TpyAa,
MPOMBIIIJICHHOH W 9KOJOTMYecKOoi

0€30MacHOCThIO.

2. HHTerpupoBaHHBIE CHCTEMbI
MEeHeKMEeHTA Ha NpeANpHATHAX

3. IIpaBoBasi o0CHOBa
cranaaprusauuu B Poccnu

4. CucreMbl ynpaBJieHHs
OKpY:Kawllei cpeaoi B
COOTBETCTBHMH CO CTAHIAPTOM
HCO 14001

5. Jkojgoruueckoe
ayiMpoBaHue.

6. OneHnBaHNe YKOJOTrHYEeCKOH
3¢ eKTUBHOCTH

7. CucreMbl ynpaBJIieHUs] OXPAHOMH
Tpyaa.

Teopernueckre OCHOBBI CO3JAaHUSI CHCTEM YIpaBlIeHHA B cdepe
OXpaHbl TPYyZa, IPOMBILUICHHON M 3KOJOTHYECKOH 0e30MacHOCTHIO.

Hpe)_'[CTaBJ'IeHI/Ie 00 YIIPABJICHYCCKOM IHUKIIC HCMI/IHFH.

HHTCFpHpOBaHHLIe CUCTCMbl MCHCI’KMCHTA Ha MNPCAIIPUATHUIX.
COBMECTUMOCTD CTaHAapTOB. HpaKTI/IKa COBMCCTHOI'O MPUMCHCHHUA

CTaHAapTOB U CepTI/I(l)I/IKaLII/II/I.

HpaBOBaH OCHOBa CTaHJAapTU3allun B Poccun. Cucrema CTaHAapTOB
B PO u 3a pY6C)KOM. Cucrema CTaHAAapPTOB 3KOJIOIrMYCCKOro
YIIpaBJICHUA. DKonorudeckas CTaHAapTHU3alusd " CepTI/I(i)I/IKaI_II/ISI B
PO.

Cucrembl ynpaBlieHHs OKpY)Karollell cpefod B COOTBETCTBHM CO
crangaptom HMCO 14001. OcHoBHBIE TpeOOBaHUs CTaHAapTa.
[lonaTne cHucTeMBl 3KONOTMUYECKOro MeHemkMeHTa. llpouenypst
BHEAPEHUSI U KOPPEKTUPOBKHU. [IpyHIMDT  OCTOSHHOTO
coBepiieHCTBOBaHUS. OTedyecTBEHHAas M 3apyOekKHas IpakTHKa

BHCAPCHUA CUCTEM 3KOJOTMICCKOIro MCHCI?KMCHTA.

DKOJIOTMYECKOe ayIUPOBaHUE B CUCTEME YIIPABICHHUS OKPYKAIOLIeH
cpemoii m oxpaHoil Tpyna. TpeboBanus cranmapra UCO 19011 k
OpTaHu3aliy U NPOBEICHUIO SKOJOIMYECKUX ayIuTOB. BHeHUN u
BHYTPEHHHH ayIuT.

OueHuBanue  dKojorudecko  3¢dQexkTMBHOCTM HAa  OCHOBE
TpeboBanuii crangapra HMCO 14031. IloHATHE 3KOJIOrMYECKOM
s dexruBHOCTH. lloKazarenu skomormdeckoit >pekTHBHOCTH: WX

MOJIYUYCHHUC, OICHKA U MCIIOJIb30BAHUC B IIPUHATUHA peIIIeHPIfI.

Cucremsl ynpaBieHHs OXpaHOW Tpynaa B coorBercTBUHM ¢ OHSAS

18001. Pa3paboTka TMONMWTHUKKA. OTambl BHEAPEHUS  CHUCTEM




8. CucreMbl YJHEPreTN4eCKOro
MEeHeIKMeHTa

9. UHTerpupoBaHHbIE CHCTEMbI
MEeHeI;KMEeHTa.

YIIpaBJICHUA. MexaHnu3MBI pcain3anuun

VYnpasnenue 9HepProdP(HeKTUBHOCTHIO OpraHU3alHi.
IIpencraBnenne 006  acmektax.  Ilommtmka B obnactu
sHeprodppexTuBHOCTU. MHIMKATOPBI HHEPro3 P HEKTUBHOCTH

OmnbIT BHEAPEHUST MHTETPHUPOBAHHBIX CHUCTEM YIpaBieHHUS B cdepe
HSE. D¢ddexTuBHOCTS HHTETPUPOBAHHBIX CUCTEM MEHEKMEHTA.

Pa3zpadorunk:

3aB. kadeapoil MpuUKIa HON IKOJIOTUH

Penuna M.M.




Deodepanvroe 20Ccy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUPEeHCOeHUe
gvicuieco oobpazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8

JKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

OO0pa3zoBaTesbHasi IpOrpaMma

18.03.02 «DHEPro- U pecypcocoOeperaroume mponecchl B XUMUYECKON

TEXHOJIOTUHU, HEDTEXUMUHU U OMOTEXHOJIOTUINY (aAKaTEMHUUYECKHI OaKaJIaBpHar)

(Haumenoganue 06pa308amMenbHON NPopAMMbL (Mpoghuns, cneyuanuzayus)

HaumenoBanmne TUCIUILINHDI

Bezonacrnocmpo ycusnedeamenvHocmu

O0BEéM TUCHUTIIINHBI

3 3E (108 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

B[ mpu npoBeAeHUM MOJEBBIX
pabot

[Tonsatue BXKJ[. OcHOBHBIE BHJBI ONACHOCTEH M oOImIHUe
NPUHLUIBI UX OLIEHKU. TeopeTHyeckre OCHOBBI 0OecreueHUs
0€30MaCHOCTH  KHU3HEACATENLHOCTH. MeToapl aHanu3a H
OlLIeHKU oracHocTel. [ToHATHe MpOMBINUIEHHOW 6€30MacHOCTH
U HOPMaTHUBHO-IIPAaBOBBIE OCHOBBI ee oOecrnedeHus. Pob
obecrieuenuss bXKJ[ B  mpOM3BOACTBEHHOM  IpoIecCe.
Wnentudukanyuss HCTOYHUKOB OMACHOCTH IPOMBIIUICHHBIX
npeanpustuii. CU3 u 0COOEHHOCTM HMX NPUMEHEHUS IpHU
MPOBEICHUH MOJIEBBIX paboT.

Bomnpocel XK/ npu noarotoske
OBOC - pabGotel B o¢uce u
nabopaTopuu

Buner omacHocteit B oduce u mabopatopuu. CrocoObl
MUHUMU3ALMM HETaTUBHO BIIMSHUSA ONACHBIX M BPEIHBIX
MPOU3BOACTBEHHBIX (akTopoB. CpencTBa MHIMBUAYATHHONH U
KOJUICKTUBHOU 3amuThl. Ilepuonnueckre MerocMOTphl. Bumsl
MHCTPYKTAXKEH M0 0XpaHe Tpy/a U MOXKapHOH Oe30MMacHOCTH.

DneKTpoOe30MacHOCTh u
nokapHasi 6e30MacHOCTh

I'pynnel  snektpobezonacHocTd.  CrmocoObl  3allUTBl  OT
MOPAKEHUS  JJIEKTPUUECKUM  TOKOM. Buapl  omacHbIX
MIPOU3BO/ICTBEHHBIX OOBEKTOB.

Cnemmuduxa obecrieyeHHs TOXapHOW  0O€30MacCHOCTH B

HeTera3oBol OTpacid M APYrHX HPOU3BOJICTBaX. Bupl
NEPBUYHBIX CPEJCTB IMOXKAPOTYIIEHUSI M HUX OCOOEHHOCTH.
WuctpykTtaxk u oOyduenue mnoxapHoi OesomacHoctu (IITM).
AyqiT noxapHoi 6€301acHOCTH

[TpombinuieHHast 6€30MacCHOCTh U
oxpaHa Tpyaa

CriocoObr  obOecriedeHus: MPOMBIIUICHHON 0€30MacHOCTH Ha
npeanpusitui.  OmacHble  NMPOU3BOACTBEHHBIE  OOBEKTHI.
Bonpocsl oxpanbsl Tpyaa B oduce, Ha MPOU3BOACTB M TPH
MPOBEJICHUU TIOJEBBIX PabOT — OCOOEHHOCTH U TPEeOOBAHUS
3aKOHOJIaTeNIbCTBA. Oxa3zanue nepBoi MIOMOIIN
noctpanasmemy. Jlaidppectinunr. OkazaHue nepBoil TOMOIIH C
UCTIOJb30BAaHMEM  TOAPYYHBIX  CpeAacTB.  PacciiegoBanue
HEeCc4acTHOTo ciyuyas Ha npeanpuatuu. HSE aynur.

be3omacHocTh B MeramoJjiuce u
MEXIJTMYHOCTHBIE OTHOILIEHUS

Bonpocsl  obecrieuenusi  6e30macHOCTH B METaroJIMce.
MeXITMYHOCTHBIE OTHOIIEHUS U 0e30macHOCTh. HeBepOanibHbIE
3HaKH 00IIEeHNs], 0COOEHHOCTH ITOBEAECHHUSL.

Bocnuranue nered U IyXOBHas
(penuruo3zHasi) 6€30MacHOCTh

Bonpocsl  Oe3omacHOCTH ~ MpH  BOCIHMTAaHUM  JIETEH.

JlecTpyKTHBHBIC PEIUTHO3HBIE 00HETNHEHUSI.




WNudopmanronHas 6e301macHoOCTb,

Obecrnieuenre WHPOPMAIMOHHON O€30MACHOCTH B OBITY H

0€301aCHOCTb KHUJINIIA OpraHH3aIiHy.
OOecrnieueHne 6€30MaCHOCTH XKUIIHIIA.
Boennsble neicTtBus U TepakThl. | JlencTBUA pu paauanoOHHOM, XUMHUYECKOM u

Bomnpocsl paaualoOHHOM,
XAMHAYECKOM M OHOJIOTHUECKON
OIIACHOCTH

OMOJIOTUYECKOM 3apaKeHUH.
IloBeneHHE B 30HE BOCHHBIX IEUCTBUH U IIPU TEPAKTE.

Pa3zpadorunk:

JlonieHT kadeapbl MPUKIATHOW YKOJIOTUH y IInnaes B.E.

3aB. xadeapoil MpuUKIaTHON IKOJIOTHH

Penuna M.M.




Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

svicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

JKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

O0pa3zoBaTesbHasi IPOrpaMma

18.03.02 «DHEPro- U pecypcocoOeperaroume mponecchl B XUMUYECKON

TEXHOJIOTUHU, HEDTEXUMUHU U OMOTEXHOJIOTUIN (AKaTEMHUUYECKHI OaKaJIaBpHUar)

(Haumenoganue 06pa308amMenbHON NPopAMMbL (Mpoghuns, cneyuanuzayus)

HaumenoBanmne TUCIUILINHDI

prubtumeuuaﬂ Oe3onacnocmo

O0BEéM TUCHUTIIINHBI

4 3E (144 uac.)

Kpatkoe conep:xaHue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

JMCHMILINHBI
[onstue MIPOMBILIUIEHHON 0e30MacHOCTH. Poccuiickoe
3aKOHOAATENBCTBO B cdepe MPOMBIIUIEHHOW  0e30MacHOCTH.
AXTyaJabHOCTH BOITPOCOB IPOMBIIUICHHOH 0€30MacHOCTH.

Beenenne [IpencraBnenne 00 oOMacHBIX MPOMU3BOACTBEHHBIX OOBEKTaX,

O0COOCHHOCTAX UX (PYHKI[HOHHPOBAHUS M METOJAX MACHTH()UKAINY.
PerynmupoBanue  AEITEIBLHOCTH  OMACHBIX  MPOU3BOJCTBEHHBIX
00BEKTOB.

2. T'ocynapcTBeHHOE
peryaupoBanme B cepe
NPOMBIIILJIEHHOI 0e30IACHOCTH.
MeskayHapoaHoe COTPYAHHYECTBO

locymapcTBeHHBIE OpraHbl MO OOECIEUEHHIO MPOMBIIIICHHON
0ezonmacHoctr. Mx ¢yskuun u momHomoums. [ocymapcTBeHHAs
MOJIUTHKA U ee peanu3anus. MexayHapoAHOE COTPYIHHUYECTBO U
3apyOeXKHBII OMBIT YIPaBJICHUS MPOMBIIUICHHOW 0€30MaCHOCTBIO.

3. Pucknu B cepe npoMbIIITIeHHON
0e3omacHOCTH

IpeacraBieHne 0 pUcKax M OMACHOCTSIX. MeTopl MACHTU(DUKAITUH
pHUCKOB ¥ yrpaBieHus uMu. CTpaxoBaHue B chepe MPOMBIILTICHHOM
0Ee30IaCHOCTH.

IMporpamMMHoe obOecrieueHre I aHaIH3a pHCKA Ha OMACHBIX
MPOM3BOJICTBEHHBIX 00BEKTAX.

4. ABapnu M 4pe3BbIYaliHbIE
CUTYaALlNH

[IpencraBnenuss 00 aBapusX, UYPE3BBIYANHBIX CHUTyalUsX U
KaTacTpOUUIECKUX  COOBITHSAX MPUPOTHOTO H  TEXHOTEHHOTO
npoucxoxaenus. Poccuiickas cratuctuka B chepe UC wm

MPOMBIIUIEHHOH Oe3omacHocTH. OCOOEHHOCTH IMPOM3BOJCTBEHHBIX
aBapuil B pa3IWYHBIX OTpacisaX. ABapUHHBIE COOBITHS U IPOLEILyPHI
UX pacciieloBaHusl.

5. lekmapupoBaHue
NPOMBIIILJIEHHO 0e30NaCHOCTH

JleknapupoBaHWe  MPOMBIIIICHHON  OE30MAaCHOCTH  OMACHBIX
MPOMBIIILTCHHBIX 00BEKTOB. DkcnepTrsa MPOMBIIILTCHHO#
0€e30MacHOCTH.

6. Kputnueckue 00beKThI
IKOHOMHKH

Kputnueckne 00bEKThI 3KOHOMHUKH: METOIBI X WIACHTH(QHUKALUN H
cmocoObl oOecriedeHust MX (yHKUMOHUpoBaHMA. [IpoMblnuieHHAS
0€30MacHOCTh KPUTHUYECKU BAXKHBIX OOBEKTOB

5. IlnannpoBanue u
Npeaynpe:xIeHne aBapuiHbIX
CHTyalHii HA XUMHYECKHU ONMACHBIX
o0bexTax

[lnanupoBanre ¥ NpenynpeKICHUE aBapUHHBIX CUTyallMd Ha
XUMHUYECKH OMacHbIX o00bekTax B Poccum. Wnentudukarms
OIACHOCTEM.

Crneun¢uka omeHkd puckoB. CTpyKTypa mjiaHa

JIMKBU AT aBapHﬁHOﬁ CUTyallu Ha XUMHUYCCKH OITaCHOM 00BEeKTeE.
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OCHOBHEIC pas3aciibl 1 I/IH(l)OpMaLII/IH JJIA UX HAIIOJTHCHUA

6. IlnannpoBanue u
Npeaynpe:xIeHne aBapuiHbIX
CUTYAllWH C pa3TuBaMu HepTH
He(TEeNpPOAYKTOB

[InanupoBanne W TpeoyNpeXxACHUE aBAapUMHBIX CUTyalludl C
pasnmuBamu HedTu HedTenmponaykToB. MaeHTnduKamus omacHOCTEH.
Crnenndurka omeHkn puckoB. CTpyKTypa IUlaHa JIHKBUAALMU
aBapuilHOM cuTyanuu ¢ pa3imBoM HedpTtH / HEPTEIPOAYKTOB.
OcHoBHblEe pasfensl W uHpopMamus I MX  HaloJHEHUs
Poccuiickuii u 3apyOeKHBII OMBIT.

Pa3zpadorunk:

3aB. xadeapoil MpuKIaTHON IKOJIOTHH

Penuna M.M.
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Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

svicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

JKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

O0pa3zoBaTesbHasi IPOrpaMma

18.03.02 «DHEPro- U pecypcocoOeperaroume mponecchl B XUMUYECKON

TEXHOJIOTUHU, HEDTEXUMUHU U OMOTEXHOJIOTUIN (AKaTEMHUUYECKHI OaKaJIaBpHUar)

(Haumenoganue 06pa308amMenbHON NPopAMMbL (Mpoghuns, cneyuanuzayus)

HaumenoBanmne TUCIUILINHDI

Pecypcoeedelme U OCHOBbl npupodonwzbsoeauuﬂ

O0BEéM TUCHUTIIINHBI

4 3E (144 uac.)

Kpatkoe conep:xaHue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

JAMCHHUINIJINHBI
CyIIHOCTh  DKOJOTMYECKOTO HOPMHpPOBAHUA. €IM M 3aJadu
HOPMHPOBAaHUSI B 00JacTH MNPUPONONONB30BAHUA M OXpaHbI
Brenenne okpyxaromet  cpenpl.  Hctopuss  HopMupoBaHus B PO.

DKOJIOTMYECKOe HOPMHUPOBAHHWE KaK OCHOBa JISl CTaHJAapTH3aluy,
3¢ PEKTUBHOTO yIpaBlIeHU
(hopMHUpOBaHUS YCTOWYMBOH SKOHOMHUKH.

MprUpOAOIIOJIbL30BaHUCM nu

2. IIpuponHo-pecypcHBIH
NOTEeHH A

HanpaBneHI/m HOPMUPOBAHUA U BUABI S3KOJIOTMYCCKHUX HOPMATHUBOB.
CaHI/ITapHO—FI/IFI/IeHI/I‘-IeCKOC 1 3KOJIOTMYCeCKOC HOPMUPOBAHUC

3. CucreMbl pecypcomnoib30BaHUsA

Y CTONYMBOCTh MPUPOTHBIX CHUCTEM M MOAXOABI K €€ OILEHKE.
CUCTEM M  HX
BHYTPEHHHX

DKOIOrn4YeCKUun
aCCUMWISILIMOHHAS

IOTCHIIHAI MMpUPOAHBIX

eMKOCTb. PoNb BHEIWIHUX U
(akTopoB B (POPMHpPOBAHMU 3amaca YCTOMYMBOCTH MPUPOIHBIX

CUCTEM

4. UuopmaniuoHHbIE OCHOBBI
yHnpaBJieHUsI
NPUPOAONOJIb30BAHUEM

COBpeMeHHaH CHUCTCMaA 5KOJIOTMYCCKOro HOPpMUPOBAHHA B Poccuu n
MEPCIICKTUBBI €€ PA3BUTUAL. BI/II[LI 9KOJIOTMYCCKUX CTaHAapTOB.
Texanueckoe peryjiupoBaHue, CTaHAapTU3aliusd 1 HOpMUPOBAHUC.

5. TepputopuaibHbie aCHEKThI
pecypconosib30BaHus

ACCI/IMI/IHI/IPYIOH_IEIH C€MKOCTh aTMOC(l)epBI. HOTCHL{I/IaH BanHBHeHI/IH
aTMOC(l)epBI nu KpI/ITepI/II/I €€ COCTOAHHA. Paspa60TI<a HOpMaTI/IBOB
T1/IB

6. YnpaBienue
NMPHUPOI0NOIbE30BAHHEM

[Ipenensl yCTOMYMBOCTH THAPOJIOTHUECKUX M THIPOTEOTOTHIECKHX
cucreM. Kpurepun cocTosiHMS BOTHBIX OOBEKTOB. PerymmpoBanue
BO3/EHCTBUI Ha BOAOCOOpHBIC OaccelHBI: pa3pabOTKa HOPMATHBOB
H/IB

Pa3zpadorunk:

ITpodeccop kadenp npukIaaHON FIKOJIOTUU

3aB. kadeapoil MpuKIaTHON IKOJIOTHH

% o/ /;( XayctoB A.IL
/

ﬂf'
z/

Penuna M.M.
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Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE
svicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

JKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

O0pa3zoBaTesbHasi IPOrpaMma

18.03.02 «DHEPro- U pecypcocoOeperaroume mponecchl B XUMUYECKON

TEXHOJIOTUHU, HEDTEXUMUHU U OMOTEXHOJIOTUIN (AKaTEMHUUYECKHI OaKaJIaBpHUar)

(Haumenoganue 06pa308amMenbHON NPopAMMbL (Mpoghuns, cneyuanuzayus)

HaumenoBanmne TUCIUILINHDI

IKOHOMUKA RPUPOOONONB306AHUA

O0BEéM TUCHUTIIINHBI

4 3E (144 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

1. BBenenue.

2. JKoJiornyecKkas NoJUTHKA U
METO/IbI €€ peaTu3amuu.

3. dakTopsl pa3MeLeHus!
MPOU3BOJACTB U X03AHCTBEHHOT 0
Pa3BUTHSI PETHOHOB

4. JKOHOMHUYECKHE ACTIEKThI
B3aUMO/ICICTBUS OKPYKAIOLI el

cpeabl 1 NMPOU3BOACTBA.

5. MexaHu3Mbl peryJiupoBaHUs
NPUPOIONO0JIL30BAHUS

6. Ili1aTHOEe NPUPOAOIIOJIL30BAHME

7. OUHAHCUPOBAHME OXPAHBI
OKpY Kawuiei cpeabl

8. Yupasienue
NPUPOONO0JIb30BAHMEMHA

HpenMeT, 3aa4yu, OCHOBHBIC BOIIPOCHI KypcCa. OCHOBHEIC
HarpaBJICHUS U MCTOJbI I/ICCHCHOBHHI/Iﬁ B 9KOHOMUKC
MpUpPOAOIIOJIb30BaAHUS.

[TonsiTHe TOocy1IapCTBEHHOM 3KOJOTHYECKON MOTUTUKU U €€
3aKOHOJATENbHOE obecredeHne. [ ocy1apcTBeHHAs SKOIOTHIeCKast
nonutuka Poccuiickoit @enepanuu.

Pornb npupoaHbIX ycoBHil 1 IPUPOIHBIX PECYPCOB B Pa3BUTHH
obmectBa. OcHOBHBIE (PAaKTOPHI pa3MELIeHUs H Pa3BUTHS
MPOU3BOACTBA. DKOJIOrnUYecKre PakToOpbl SKOHOMUKH PErHOHOB.

DKOJOTUYECKUE U3IEPKKU ITPOU3BOJICTBA. DKCTEPHAIbHbIE
a¢dexTr B mpupopononb3oBannn. ONTHMYM 3arpsi3HEHUS
OKPYKAaFOIIEH CPeIbl M SKOIOTHIECKHE YIIEepPObI

MexaHHU3MBI peryIMpOBaHUs IPUPOAOIIONB30BAHMS, UX THIIBI U
ocoOeHHocTH. MHTepHanu3anys BHEIHUX 3P (EKTOB.
TeopeTnueckre OCHOBBI SKOHOMUYECKHUX METO/IOB YIPaBICHUS.
®opMupoBaHuE IKOHOMUIECKOT'0 MEXaHH3Ma IIPHPOIOTIOIb30BAHHS.

IInaTtHOCTH IpUpOAOITIOJIb30BaAHUS. CrouMocTHas OICHKa
OpUPOAHBIX PECYPCOB. KOHLIGHLII/II/I 1 NPAKTHUYCCKUEC METOAbI OLICHKHN
PECypcCoOB. IInaTexu 3a HEraTUBHOE BO3):[€ﬁCTBHe. DKOJIOTHIECKOe
HAJIOr000JI0KEHHE.

Ucrounnku ¢punancupoBanust U 3)(HEKTHBHOCTD TPUPOJOOXPAHHBIX
MEpOIpHUATHH. DKoJIorHueckoe crpaxoBanue. OToop

NpeAnpUATHH. MPUPOAOOXPAHHBIX MEPONPUATHH 1151 PUHAHCUPOBAHHA. JKOJIOTO-
OKOHOMHYCCKHEC MOJCIIN. OKOJIOTHYCCKUI MCHCDKMCHT.
OpFaHI/I?)aLII/ISI 0ollee YHUCTOro MMpoOU3BOACTBA. OKOJIOrHYeCKHit Y4eT U
OTYCTHOCTh. DKOHOMHMYESCKHE aCIEKThI KOOI HYSCKOI
CTaHJapTU3aluu. DKOJI0r0->KOHOMUYCCKHUM aHAJIH3
PazpaboTumnkm:

3aB. xadeapoil MpuKIa HON IKOJIOTHH

Penuna M.M.
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Deodepanvroe 20Ccy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUPEeHCOeHUe

gvicuieco oobpazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8

Ikonozuueckuii paxynvmem
AHHOTALIAS YYEBHOU JJUCHUIIJIMHBI!

O0pa3zoBaTebHasi IpOrpaMma
18.03.02 DHepro- u pecypcocieperamiiue Npoueccbl B XUMHYeCKOH TeXHOJIOTHH,
HeTexuMUH M OMOTEXHOJIOTHM (YPOBEeHb 0aKaJlaBpHaTa)

HaumMmenoBanue
JTUCHHUILTNHBI

Ipomviuwnennaa mokcukonozus
Industrial toxicology

O0BLEM THCHUILIHHBI

3 3E (108 uac.)

Kparkoe coaepxxanue 11 CUMILINHBI

Ha3zpanue pa3aenoB (Tem)

Kparkoe conep:kanue pasnesnon (TeM) JMCHHILIHHBI:

JUCHHUINIMHBI
OCHOBHBIC TIOHATHS ITPOMBITITICHHON TOKCHKOJIOTHH.
Pazgen 1: Oo6mue BOIPOCHI .
Metonbl H3y4eHUs TOKCHKOJIOTMIECKUX TIOKa3aTeIeh
TOKCHKOJIOTHH. BBelmeHwe B IUCIUILINHY.

OCHOBHbBIC OIPCACIICHUSA U TOHATUA. I/ICTOpI/IH
npeamera.

Section 1: General toxicology issues.
Introduction to the discipline. Basic
definitions and concepts. The history of the
subject.

OHPCHGHGHI/IG XUMHYCCKOI'0 COCTaBa CTOYHBIX BOJ.
OHGHKa CTCIICHU OIIaCHOCTH 3arps3HCHUSL
XUMHWYCCKMMHU BCUICCTBAMU

I104YB

Basic concepts of industrial toxicology.

Methods of studying the toxicological indicators

Determination of the chemical composition of the
wastewater.

Risk assessment of soil pollution by chemicals

Pazgen 2: OOmue cBegeHnus O TOKCHY-
HOCTH BEILECTB.

DU3HKO-XU-MUYECKHE CBOMCTBA
TIPOMBIIIUICHHBIX SIIOB, BIMSIONIAC HA TOKCHY-
HOCTb.

Section 2: Understanding of to toxic-
substances.

Physical properties of the chi-nomic
industrial poisons, affecting to toxic-ness.

OxpaHa okpyXarolien cpesibl OT TBEPIBIX OTXOJ0B
Orpenienenue Kiiacca oracHOCTA OTXOJI0B
TokcuKomornaeckre OCHOBEI paJIUAIIIOHHON 0€30MacHOCTH.

Environmental protection from solid waste
Definition of hazard classes of waste
Toxicological radiation safety basics.

Pasnen 3: [IpombininenHas
TOKCHKOJIOTHS. Bunst TOKCHYECKOTO
neiictBust sanoB. Ilytum mocrymneHus sSA0B B
OpraHU3M YelnoBeKa. AHTUAOTEHIL.

Section 3: Industrial Toxicology. Types
of toxic action of poisons. Routes of toxins in
the human body. Antidotes.

AHTHIOTEI
Onpenenerne xmopodpoca B Bome M KOpPMaxX METOIOM
XpOMOTOrpaUPOBAHUS B TOHKOM CIIOC.

antidotes
Determination chlorophos water and feed by chromatography
in a thin layer.

Pasmen 4: IlpenenbHo-IOMyCTHMBIE
KOHIIEHT-palyU. Knaccudukarms
MIPOMBIIICHHBIX TOKCHKaHTOB. Kitaccuguka-
LUl BPEJHBIX BELIECTB IO CTENEHU OMacHOC-
. KOBOUO.

Section 4: Maximum permissible
concen-tion.  Classification of industrial
toxicants.  Classification-tion of harmful

substances according to the degree Danger
is-ti. Covo.

OCHOBHbBIE TOKCHUKAHTBI, XapaKTepHbIE AJIs1 3arpsi3HEHUS
OKpYyKatomiel cpeibl B MockoBcKkoi obmactu u PO.
[ToHsiTHE O TOKCUKOMAHUSAX U HAPKOMAHUSIX.

Key toxicants are typical of environmental pollution in
the Moscow region and Russian Federation.
The concept of substance abuse and addiction.




Pazmenr 5: TOKCHUKOJIIOrHST OCHOBHBIX
rpynn NpOU3BOACTBEHHBIX A10B. OCHOBHBIE
TOKCUKAHTBI, XapaKTEepHbIE Ui 3arps3HEHUs
OKpYXaloUei cpenpl.

Section 5: Toxicology major groups of
industrial poisons. Key toxicants are typical
of environmental pollution.

CUWIbHOIEUCTBYIOIINE U SJOBUTHIE BEILIECTBA
CJI51B, HapKOTHYECKHE U SJOBUTHIE BEILIECTBA.

Potent and poisonous substances
SDYAV, drugs and toxic substances.

Pasnen 6: Otpasnenus. Ilepsas nomors
TIPH PA3IIMIHBIX OTpaBiIe-HUsIX.

Section 6: Poisoning. First aid for a
variety of poisoning-tions

Snpl B OpraHm3Me 4YeNoBeKa HX IIyTH IOCTYILICHHS.
Ortpasnenust. [lepBas moMoIs Ipy pasINYHbIX OTPABICHHSX.

OOmpe mNpUHOMOBI TEepBOM  JOBpaueOHOW ITOMOIIN
(ITAIT) nmpu oTpaBiIeHHsX

Poisons in the body they are received path. Poisoning.
First aid for a variety of poisoning.

General principles of first aid (PDP) in case of
poisoning

Pasmen 7: Tokcudec-kue NOpaKeHUsS
OT-JIENIbHBIX OPTaHOB U CUCTEM OpraHU3Ma.

Section 7: Toksiches-Kie-destruction
of individual organs and body systems.

Pemenue CUTYAlIMOHHBIX 3a/4a4.
CocraBiieHue CUTYAallMOHHBIX 3a/a4.

The decision of situational problems.
Preparation of situational problems.

Pazmen 8: VYcnoBusa, Biusiomuye Ha
B3aMMOJIEHCTBIE TOKCHUKAHTOB c
OMOJIOTHYECKHUMH 00bEKTAMH.

Section 8: Conditions affecting the
interaction of toxicants with biological
objects.

TOKCHKO-3KOJIOTHYIECKHE BO3ICHCTBHS OBITOBBIX (PaKTOPOB
OKpYyKarolleH cpefibl. Perienue cutyalmoHHbIX 3a1a4

Toxic and environmental impacts of domestic
environmental factors. The decision of situational problems

PazpaboTumnkm:

AccucteHt kadeapsl cyae0HOM IKOIOTHI

C KypCOM 3KOJIOTHH Y€JIOBEKa

g 24

B.B. Epodeena

JOJDKHOCTDh, Ha3BAHUEC Ka(be,[[p])l

3aBenyrommii kageapoi
CyJeOHOM IKOJIOTHH

C KypCOM 3KOJIOTUH YCJIOBCKA
Ha3BaHHe Kadenpsl

WHUOHAIIBI, (1)aMI/IJ]I/I$I

H.A Yepnbix

WHUOHAIIBI, (1)£‘IMI/IJ'II/I$I

TOIHNCH /

1i I[aHHOe MPUITIOKCHUC T'OTOBUTCSA HA PYCCKOM U Ha AHTIIMICKOM SI3BIKAX




DedepanvHoe 2ocydapcmeennoe asmoHOMHOe 00PA308amMeNbHOE YUPelcOeHUe GblCULecO
obpazosanus «Poccutickuil ynueepcumem opyicowvl HApoO08»

d)akyﬂbmem (])usuko-MtlmeJuamulteCKux U ecmecmeeHHbIX HaYK
UHCmumym (])usultecmtx UCC/1e006AHUIL U MEXHOTI02UL

AHHOTAIMS YYEBHOM JUCHMUILTAHLL

OO0pa3zoBaTenbHasi IpOrpaMma

18.03.02 DHepro- u pecypcocoeperariue Npoueccbl B XAMHYeCKOH TeXHOJIOTHH,

HeTeXMMUM U OMOTEXHOJIOTHH

HaumeHnoBanmne TUCIUILINHLI

dusuka

O0BEéM TUCHUTIIINHBI

6 3E (216 uac.)

Kpatkoe conep:xanue THCHHIINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:

MexaHuka

MoanekyasipHas pusuka u
TePMOAHMHAMMKA

DJIEKTPOANHAMHKA

OnTnka, atoMHas ¢pusnka u pusnka saapa

[ToctynarenbHOE ABUKEHHUE
BpamarensHoe 1BMXKEHUE TBEPAOIO Tea
3aKOHBI COXPAHEHHUS

Bunael cun B npupoae

MexaHn4yeckue KoJieOaHus ¥ BOJTHBI
OCHOBBI THIPOIMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH, Ta30BbIE 3AKOHBI

Craructuueckue pacrpeesieHus U sIBICHUS
repeHoca

[IepBoe Hayao TEPMOIMHAMUKH, I'A30BbIE
MPOLECCHI

Bropoe Hauano repMogrHAMUKHI. DHTPOTIUS
Peanbuble Ta3pl ¥ KUIKOCTH. Da30BLIC
coctostHusl. CBOMCTBA TBEPJIBIX TEN

OCHOBBI IEKTPOCTATUKU. DIEKTPUUECKOE
I10JI€ B IPOBOJAHMKAX U AUIJIEKTPUKAX
3aKOHBI IOCTOSTHHOTO TOKA

MarnutHoe noJie. SIBienue
JIEKTPOMArHUTHOM MHIYKIIUH
[TepemeHnHbIl TOK

VYpaBHeHus Makcseina.

DNEKTPOMAarHUTHBIE BOJHBI

OCHOBBI T€OMETPUUYECKOMN ONITUKU
BonHOBBIE CBOMCTBa cBeTa: HHTEp(EpeHIINS,
TuQpaxIys, moJspu3aIys




KBanToBas ontuka

DneMeHThl KBaHTOBOM MEXaHUKU
DneMeHThl aTOMHOU (PU3UKU
DneMeHTH! (PU3MKH aTOMHOTO si/1pa

Pa3paGoTunkamu AABJISIIOTCH:

JOLIEHT Kadeaphbl MPUKIATHONW HUBHKI @)’L’ B.B.Angapees

3aBenyrommii kageapoi
NPUKJIATHON PU3UKH B.1. Nnbruconuc

Ha3BaHUC Ka(bej:[pm MO CH WHUOHAIIBI, (1)21MI/IJ'H/I$[




Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENIbHOE YUPEHCOeHUE
svicuieco obpazoeanus « Poccutickuti ynueepcumem opyicovl HApooo8y

Huowcenepnviii paxynvmem

AHHOTAIIMA YYEBHOW JUCIHUATLIAHBI

OO0pa3zoBaTenbHasi IPOrpaMma
18.03.02 "JHepro- u pecypcocéeperamime npoueccbl B XAMHYECKOIl T€XHOJIOTHH,
HepTexumuu u omoxummu''

HaumeHnoBanmne TUCIUILINHLI

HNu:xkenepHas rpaguka

O0BEéM TUCHUTIIIINHBI

3 3E (108 uac.)

Kpatkoe conep:xanue THCHUIINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasgesoB (Tem)
AUCHHUILINHBI

I'eomeTpuyeckoe yepuenne

OO0ume npasuia BeinonHenns yeprexeit. ECKJI,

M pudrel, popmar, MacmiTad, JMHAU YepPTekKA.
OcHoBHas HaanuCh YepTe:xka. Komnonoska 4yeprexa.
Hanecenne pasMepoB. YKJIOH, KOHYCHOCTD. [lesieHne
okpyxHOocTH. Conpsixenusi. JIekajibHbI¢ KPUBBIE.

IIpoexunonHoe YepyeHue

Buabl 0oCHOBHBIE M JONOJTHUTENBHBIE. TeXHNUeCKHi
pucyHok. Pa3pesbl, BUabl pa3pe3oB, YCJI0BHOCTH NIPH
BBINOJHeHNHU pa3pe3oB. CedyeHns. YCJI0BHOCTH H
YIPpPOILIeHUs HAa YyepTexax. Buanl
AKCOHOMETPHYECKUX NPOEKIUii: H30MeTpusl,
aumeTpusi, TpumeTpusi. OproronanbHas u
KOCOYroJibHasi akconometpus. [Ipsamoyronbuas
JUMETPHUsI M IPSAMOYT0JbHAS U30MeTPHS.

MaIlII/IHOCTPOI/ITeJIbHOB YyepueHue

Coennnenue aerajeil. PazseMHoe U Hepa3beMHOE
coennHeHnne. Pe3n0oBbie coequnenns: 60JITOBOE U
TPyOHOEe. DCKU3HPOBAaHHUeE.

KoMnbloTepHoe npoeKTHpPOBaHUE B cpee ABTOKA]

O030p BO3MOXKHOCTEHl KOMIIBIOTEPHOI 0
rpaguyecKoro pegakropa ABTOKal.

PazpaboTumnkm:

Cr. npenogaBarens Kadeapsl HaAUEPTATEILHOM
TEOMETPUU U YEPUCHHUS

3asenyrommii kadeapon
HayepTaTeIIbHOU
TEOMETPUU U YEPUECHUS

- T.B. Tumodeena

AN. Kyxapuyk




@edepaﬂbﬂoe zocydapcmeeﬂﬂoe A6NMOHOMHOé€E 06p61306am€./leO€

yupedicoenue gvicuieco obpazosanus « Poccutickuti ynueepcumem opyacowvl

HApooo8y

IKoN02UYecKUil (hakynvmem

AHHOTAIMSI VYEBHOW JUCHUTIIAHBI!

OO0pa3zoBaTesbHasi IPOrpaMma
18.03.02 DHepro u pecypcocoeperaiuiie nponecchl B XUMHNYECKOM

TEXHOJIOIMH, He)TeXMMHUHU U OMOTEXHOJO0Tr UM

HaumeHnoBanmne TUCIUILINHLI

BBenenne B cnenuajbHOCTh

O0BEéM TUCHUTIIIINHBI

3 3E (108 uac.)

Kpatkoe conep:xanue THCHUIINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILVINHBI:

1) Beenenue

BBenenue, ocHOBHbIE 003aHHOCTH HHXKEHEpa-
HKOJIOTA HA MPEINPUATHH, TPEOOBAHUS K
YMEHUSM M HaBbIKaM CO CTOPOHBI
MOTEHIMabHOTr0 paboTonarens. [ moGanbHbIe
poOIeMBI YeJI0BEUECTBA.

2) IlonsTue kauecTBa B S3KOJIOTUU

ITousiTe kadecTBa B PKOJOTHHU. MeTOAbI OLIEHKHU
KauecTBa cpelibl. MHTerpanbHble MOKa3aTenn
KauecTBa cpefbl. KauecTBO mpou3BOICTBEHHOM
Cpebl, JKUIbIX TOMELIECHUI

3) YcroliunBoe pazBuTue

[Tonsitue 06 ycroitunBoM pa3BuTHU. MIHIUKATOPHI
U MHJIEKCHl YCTOWYUBOIO Pa3BUTHSL.
Okonorunueckuit cnen. Kanpkynarop
9KOJIOTMYECKOI0 ClIea.

4) Kaprorpadus u T'C

Buneoskonorus.
[TonsiTre 00 sKONIOTUYECKON KapTorpaduu.
IMousatue o I'C u /133

5) Ouepreruka. BUD

Oueprocoepexxenne. IHeprodPPeKTUBHOCTD.
KuoTtckuii mpotokos. KBOThI Ha BEIOPOCHI.
Bo300HOBIIIEMbIE UICTOUHUKHU SHEPTUH.
CounneuHas sHepreTuka. [ uaposnepreTuka.
Berposas sHepreruka. I'eorepmanpHas
SHEPreTuKa. JHeprus 6MoMacchl

Pa3zpadorunk:

Crapunii mpenojaBaTelib

% Kamnpainosa /J1.0.

3asenyrommii kadeapon
9KOJIOTMYECKOT0 MOHUTOPUHIA U

Xapnamosa M./,

MPOTrHO3UPOBAHUA




Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

svicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

IKonocuueckuil paxyibvmem

AHHOTAIIYS YYEBHOM JUCHUILJINHBI
I'eoxumus okpyxkaromeii cpeast (OC)

OO0pa3zoBaTeibHasi IpOrpaMmma

OO0pa3zoBaTenbHasi IpOrpaMma
18.03.02 DHepro- M pecypcocoeperaonye npoueccbl B XUMHYECKOI TeXHOJOTHH,

Heg)TeXI/IMI/II/I M OMOTEXHOJ0Ir MM

(YpoBeHb 0akajiaBpHaTa)

HaumeHnoBanmne TUCIUILINHDI

T'eoxumus okpyscarouieit cpeont

O0BEéM TUCHUTIIINHBI

3 3E(_108 4ac.)

Kpartkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILINHBI:

1. Benenne. [Ipeamer, conep:kaHue u 3a7a4n
reoxumun. ['eoXuMust ¥ IKOJIOTHSL.

2. KocMoreoxumus.

3. PacnpocTpaneHHocTh XHMHYEeCKHX
3JIeMeHTOB B npupoje. [lonsitue o kiIapkax.

4. TeoxmMuYeckass »HBOJIOUUA 3eMJIH WU
3eMHOI KOpbI

S. MarepuanbHasgs ¢(opmMa CylmiecTBOBaHHSA
XHMHYECKHX JJIeMEHTOB B 3eMHONl Kope H
BEpPXHell MaHTHEH.

IIpeomem uzyuenus, 3a0aqu U poiab 2e0XUMUU
OKpyocarowjeti  cpedvl 8
obpazosanuu.  Hcmopus

pazeumusa Hayku. Cesa3b ¢ Opyeumu HayKamu

IKOJl0cU4eCKoOM
CMAaHO61eRHUA u

JKOoJlocu4eckozo u ecmecmeeHRO-Hay4Hoco

YUKTI08.

Xumuueckas 60110y Ul Conneunoti cucmemol.

Kocmozceoxumus — ocHosa 2eoxumuu
oxkpyacarougeri  cpeovt  (OC) Teoxumus
Memeopumos Kax Memoo U3y YeHus

BHYMpeHHe20 COCmasa 3emau u niaHem.
9/IeMEHMO8 6  Npupooe.
Vuenue o wxnapkax xumuueckux 371eMeHMOS..
Memoovl uzyuenusi 6ewjecmeeHHo20 cocmasa
VOAIEeHHbIX 00BEeKMO8.

IIpoucxooicoenue

Xumusm enympeHnux obosouex (MaHmuu u
a0pa). DHepeemuuecKue UCMOYHUKU IEOTIOYUU.
Memoovl uzyuenus Xumuyecko2o cocmasa
BHYMPEHHUX 2eochep. Amombl XUMUYECKUX
91eMEHMO8 3eMHOU KOPbl

T'azvl, pacmeopul u pacniasvl, Munepansl u
20pHble NOPOObL, COCMOAHUE PACCEAHUS,
u30MOpghHbvlE npuUMec.
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6. OcHOBHBbIE MOHAATUS KPUCTAJUIOXUMHH.

u HU3MECHCHHE

KOMIIOHCHT

7. SlnepHble mpoueccsl
3JIEMEHTHOI'0 cocraBa
OKpY:Kawei cpeabl

8. Murpanusi 3/1eMeHTOB B OKpY:KAKWIIeH
cpene

9. 7KuBoe BemecTBo. bHoreoxmmmuueckue
(yHKIMH )KUBOTO BeliecTBa B Onocdepe

10. CraTucTnyeckne MeToAbI 00padoTKH
pe3yJbTAaTOB reOXMMHYECKHUX aHAJIN30B.
I'eoxumu4ecKkue u 3K0JIOr0-re0XuMHYECKHe
aHOMAJINH.

Kpucmannuuecxkue pewémru, snemenmuol
cuMmempuu.

Koopounayuonnsie yucna, uonuvie u amomHouie
paouycol, NOIUMOPGUIM U UZOMOPDUIM.

Buowvr amomos snemenmos. I'eoxumus
uzomonos. I eoxumunecxkoe 3naueHue s10epHbix
npoyeccos 8 U3MeHeHUU 8eujeCmeeHHO20
cocmasa okpyaicaioujeli cpeobi.

Ionamue muepayuu. Buympennue u énewnue
gaxmopwr muepayuu. Paznoobpasue ghopm
muepayuu. Paznuunvle cpedbi muepayuu.
3navenue cmpoenus amoma 6 muepayuu
anemenmos. I eoxumuyeckue 6apvepol.

B.U. Bepnaockuii o scusom eujecmee.
OchosHbvle popMbl HAXOHCOEHUS INEMEHMO8 8
ouocghepe. I'eoxumuyeckasn sHepeUs HCUgo2o
gewgecmsa .Cocmas H#uso2o geujecmaa.
Buozennas muepayus snemenmos.
Buozeoxumuueckue yukivi 0OCHOBHLIX
OUOPUILHBIX dNIeMeHmO8.

Tlonusimue 0 2eHepaIbHBIX COBOKYNHOCMAX U
gvlOopkax. Xapakmepucmuku pacnpeoeienus
2e0XUMUYECKUX napamempos 0is
cogokynHnocmeltl u 8b100poK. Buowvi
pacnpeoenenus 2eoXUMUYeCKUx napamempos u
ux cmamucmuueckas oopabomra. Ilonsmue o
2eOXUMUYECKUX U IKOTIO20-2COXUMULECKUX
anomanusx. Kapmoi eeoxumuyeckux anomanuil.

PazpaboTumnkm:

3aBeayromuii kadeapoit reo3KoI0TuN

JOJDKHOCTDh, Ha3BAHUEC Ka(be,[[p])l TOAITUCH

3asenyrommii kadeapon
I€03KOJIOTMH

Ha3BaHUC Ka(bej:[pm TOAITUCH

-

E.B. Cranuc

WHULOHAIIBI, (1)aMI/IJ]I/I$[

448, .

E.B. Cranuc

WHUOHAIIBI, (1)£‘IMI/IJ'II/I$I
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Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

svicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

IKonocuueckuil paxyibvmem

AHHOTAIMS YYEBHOM JUCHMUILTAHLL

O0pa3zoBaTenbHasi IpOrpaMmma

18.03.02 «DHEPro- u pecypcocoOeperaronme mponecchl B XUMUUYECKONR

TEXHOJIOTUHU, HEDTEXUMUHN U OMOTEXHOIOTHI))

(Haumenosanue 06pa308amenbHol NPocpammul (npoghuns, cneyuanuzayus)

HaumeHnoBanmne TUCIUILINHDI

T'eonozuueckue ocrnogot npupodonwzbsoeauuﬂ

O0BEéM TUCHUTIIINHBI

3 3E (108 uac.)

Kpatkoe conep:xanue THCHHUILUINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUIINHBI:

1. IIpeaMer M 32124 HHIKEHEPHOMU
reoJIOTMU KaK OCHOBBI IKOJIOTHYECKOM
JIKCIEPTH3bI

2. B3aumocBsA3b HHKEHEPHOI re0JI0ruH,
THAPOre0JIOrMU U FeOKPHOJIOTHU NPH
HHKEHEPHBIX U HHKEHEPHO-IKOJI0IHYeCKHUX
HU3bICKAHUAX

3. I'opHble mopoab! (TPYHTHI) U HX
MacCCHBBI

4. ITon3zemHbIE BOABI

S. HNHxeHepHasi reoAUHAMHKA.

I/IHmeHepHO-reo.nornqecxne mpoueccohl

6. Kpuosmnrto3ona. Ilpouneccs! u siBjaeHus.
Mep3ible IOPOABLI -OCHOBAHHUSA COOPYKEHHH.

HHcheHepHa}l 2€0J102UA U Ko1I02udecKas
2e0102Usl — OCHOBbL IKON02UUECKOLL IKCnepmu3ol

KOMNOHEHMO8 aumocghepol. Pecypcnas,
2e00uHamMu4ecKkas, 2eoxXumuyecKas u
eeouzuveckas 9KONI02UYeCKUe @yHryuu
aumocgepui

3aoauu UHOICEHEPHOTL 2eosoz2ul,

2M0p02€0]l021/l1/l u ceokpuojsiocuu u COOmHouileHue
C 3a0auamu 2e0dKON02UU U IKOJLOCUYECKUMU
U3bICKAHUAMU

Cocmas 2pynmos, cmpykmypHvie ces3u,

Kaaccupurayuu. Ilonamue UHOICEHEPHO-
eeonoeuveckoti  gopmayuu.  Ocobennocmu
maccusa: — cocmas — nopoo,  CMpyKmypa,

06600H€HOCWIb, HANPASHCEHHOE COCMOAHUe.

Knaccugpurayus NOO03eMHbIX 800.
Boonvie ceoticmea copnvix nopoo. I pynmossvie
8006l U 6epx0800Ka. Apme3zuanckue 600bl.
3axonwl 08UICEHUS. NOO3eMHbIX 800.
Tuopoeeonocuueckuii MOHUMOpUHe U OXPaHa
NOO03eMHbIX 800

OHoozeHnble U IK302eHHbIE NPUPOOHDLE U
UHIICEHEPHO-2e0N102UtecKue npoyeccol —
npeomem u3yyeHus 2e00UHAMUYECKOT
9IKON02UUECKOU DYHKYUU TUmocpepbvi

Ilpomep3zanue u npomausaunue 2OpHbIX

nopoo.  Bauanue  paziuumelx  ¢haxmopos.
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7. HNHkeHepHOo-reo/IornyecKue ycJIoBu.
MOHHMTOPHHI B HHKEHEPHOM re0JI0rUH.

8 NuxeHepHO-reo/IornyecKue KapThl U
pa3pesbl
9. YnpasJieHHe HeraTHBHBIMH

NHXKCHECPHO-T'€OJOTrNY€CKUMHU YCIO0BUAMMU

Kpuocennvie npoyeccor u aenenus. /[unamuxa
npoyecco8 - Ce30HHO20  NpoMep3aHus U
npomausanus  nopoo. I eokpuonocuueckuii
NPO2HO3 U NPUHYUNBL YNPABTEHU MEP3TOMHBIMU
npoyeccamu

Cocmasnarowue UHOICEHEPHO-
2e00eudeckux — ycioeuu:  penveqh,  nopoowl,
noozemHvie  600bl U  Npoyeccul U UX

mpaHcghopmayus 6 HNoxy mexHozenesa

Tunoi UHIICEHEPHO-2e010cUYeCKUX Kapm.
Kapmbl UHICEHEPHO-2E0JI0CUHECKUX ycxzoeuﬁ,

UHIICEHEPHO-2E0J102UUEeCKO2O
paleHMPOGCZHM}l, USMEREHHOCMU UHJCEHEPHO-
2eoniocuvecKux yCJZO@MIj u UHOICEHEPHO-
2€0J102UYECKO20 NPOCHO3UPOBAHUAL.

Texuuueckas menuopayus 2pyHmos. Memoowl
3aKpenieHuss 2pyHmos8 6 maccuge u co30anue
2PYHMOB-MAMEPUANOB. Hckyccmeennvie

2pYHmMBbL.

PazpaboTunkm:

JlotieHT kadeapoit reo’KoIoTUr

c‘: Iu:'hf:‘-_':f.‘l’-t-. g.{__di-)

E.H. OroponnukoBa

JOJDKHOCTDh, Ha3BaAHUEC Ka(be,[[p])l TOAITUCH

3asenyrommii kadeapon
I'eoskosiorun

g

WHUOHAIIBI, (1)aMI/IJ]I/I$I

E.B. Cranuc

Ha3BaHUC Ka(bej:[pm TOAITUCH

WHUOHAIIBI, (1)£‘IMI/IJ'II/I$I
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Deodepanvroe 20cy0apcmeeHHoe agmoHOMHOe 00pA308aMENbHOE YUPeHCOeHUe BbICUIECO

obpaszosanus « Poccutickuil ynugepcumem 0pyai#cObl HapoOo8y

IKonozuueckuil haxynvmem

AHHOTAIIUS YYEBHOM U CIUILIAHBI

Oo0pa3oBaTejibHAsA MporpaMMa

18.03.02 «Dnepeo u pecypcocbepezarouiye npoueccvl 8 XUMu4eckol mexHoao2uy, Hepmexumuu u

buomexnono2uuy

(Haumenosanue 06paz068amenbHol NPocpammul (npoghuns, cneyuanuzayus)

HaumeHnoBanmne TUCIUILINHLI

T'eodkoorus

O0BEéM TUCHUTIIINHBI

3 3E (108 uac.)

Kpatkoe conep:xaHue THCHHILINHBI

HasBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUIINHBI:

1.

IIpeamet u conep:kaHne reo3KOJOTHH.
OcHOBHBbIE KOMIIOHEHTHI T'€0JI0THYeCKOii
cpeast

2. CoctaB u cBoiictBa I'TI

3. Iloa3emMHBIe BOJbI, KAK COCTABJISIIOIIASI
reoJI0ru4ecKoi cpeabl

4. T'eostornyeckne 1 HHKEHEPHO-
reoJIOrn4ecKue npouecchbl

5. TexHoreHHbIe BO31eHCTBHA HA
OKPY’KAIOIIYI0 Cpeay

T'eonozuueckas cpeda, KAK  CHOMCHAA

MHO2OKOMNOHEHMHAs,  cucmemd, — KOmopas
A671emcst OCHOBOII @yHKYUOHUpOBAHUS
ouocghepor  u  mexnocepvl.  Cmpoenue

2eono02uyeckoll  cpedvl: meepoas. Kuokas u
2a306as cocmasnsowue.

Cocmas u cmpoenue coprvix nopoo_(1'11)
Duzuueckue ceovicmea 111
Duzuxo-xumuyeckue ceoticmea 111
Duzuxo-mexanuueckue Iceovicmea I'Tl
THonsamue o maccuse. Macuma6bnwiii 2¢hghexm

Knaccugpurayus — noosemuvix  600.  Tunwl
noosemuvix 800. Cocmas, OUHAMUKA U PEAHCUM.
Bananc noozemmuix 600.

Bepxosooka, epynmosvie u Hanopuvie 600bi.
Teosxonozuueckas ponb noO3eMHBIX 600

DHoozennvle npoyeccosl U Ux ceodKojliocudeckKoe

3HA4YeHrue. DK3z02ennvie npoyeccasl u ux
2€039KoJlocu4decKoe 3HaveHue. F€0Kpu0ﬂum030Ha.

Hzmenenue npu mexHoceHHoOM 6030elicmeuu

Buowi MexHO2eHHbIX g8030elcmeull u
usmenenue 2e0102U4ecKoll cpeowi.
Paspabomka NoJNe3HbIX UCKONAeMblX.
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H3menenue ceonocuueckoi  cpedvl  npu

cmpoumenvbcmee (copooa, JIUHElIHble
coopyorcenus, 2uopomexuHuieckue
COOpYIHCEHUSL). CenvcroxoszslicmeenHas

desamenbHOCMb U 2eoflocudecKkas  cpeod
(acponpomviuiieHHble npuembvl, Meauopayus
semenv). Kpumepuu oyenxku uzmenenus
eeonoeudeckou cpeowvl. Ieosxkonozuueckuii
puck. Monumopune. Ilymu  cHudxcenus
ompuyamenbHo20 GIUAHUA Yelo8eKd Hd
2€0102UYecKyio cpeoy 8 npoyecce
npumenenus dHepeo u pecypcocbepearouux
npoyecco8 8 XUMUYECKOU MexXHOI02Ul,
Heghmexumuu u OUOMexHON02UU

PazpaboTumnkm:

JlotieHT kadeapoit reo’KoIoTUr
JOJDKHOCTh, HA3BAHHC Ka(be,l:[pbl

3asenyrommii kadeapon
I'eoskosiorun

'::‘: E}Etﬁ".qm‘ f.-.:___i{-)

E.H. OroponnukoBa

TOAITUCH

WHUOHAIIBI, (1)aMI/IJ'H/I$I

el —
E.B. Cranuc

Ha3BaHHe Kadenpsl

TOAITUCH

WHUOHAIIBI, (1)£‘IMI/IJ'II/I$I
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Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

gvicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

IKonozuueckuit haxkyromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

OO0pa3zoBaTenbHasi IpOrpaMma

18.03.02 "JHepro- u pecypcocéeperamime npoueccbl B XAMHYECKOIl T€XHOJIOTHH,
HeTeXUMUH U GUOTEXHOJIOTUH

HaumeHnoBanmne TUCIUILINHDI

Focydapcmeenna}l JIKoJ1ocuuecKkan
IKCnepmusa

O0BEéM TUCHUTIIINHBI

4 3E (144 uac.)

Kpartkoe conep:xanue THCHHIINHBI

Ha3Banue pa3aenoB

Kparkoe conep:kanue pa3aeioB (TeM) AMCOUIIAHBI:

AUCHHUILINHBI
I'OCYJAPCTBEHHASA DkoJiornueckas skcreptusa (39) u e€ Buabl. Llenn u
DKOJIOTUYECKAMA 3agauu D9. [Tpunimner 99

OKCIIEPTU3A: OCHOBHBIE
I[TOHATHA

IMern wu 3amayum  roCyAapCTBEHHOM OSKOJOTHYECKOH
skcnepTussl (I'29). CyowbekTsl u 00beKThI [0,

OcHoBanust u ycioBus mpoBeneHus [0D. Ortambl
npoBeAeHuss ['23: MOArOTOBUTENbHBIN, OpraHU3alMOHHBIN,
OCHOBHOM M 3aKJIIOYUTEILHBIN

ITOPAIOK ITPOBEJIEHUA U
HOPMATHBHO-IIPABOBAA
BA3ATDO3

OkcniepTHas KoMmHccus, €€ poib B mposeaeHun 1'90.
IIpaBa u ob6a3anHOCTH 3KcnepTa. [lopsiok puHAHCHPOBAaHUS
nposeneHus 1'90.

OBOC KaK BU]I HMH)KEHEPHO-2KOJIOTHYECKOU
NEeSTENBLHOCTH s ipoBeaeHus [ 90

HopmatuBHO-1ipaBoBas 6a3za nmpoBeaenus ['30.

ODPOPMIJIEHUE TpeGoBanusi, TmpeabsBiIsieMble K  JIOKYMEHTAllUH,
PE3VJIBTATOB I'?D npencraBiasiemoit Ha I'23. [IpaBa u 00s3aHHOCTH 3aKa34yHKa
JOKYMEHTaIUH, NpeacrasiseMoit Ha ['90.
3axmroueHue ['D3: cTpykTypa M KpaTKoe coAep)KaHHe
OCHOBHBIX DAa3JIeNIOB, MOPAAOK yTBepxkaeHUs. OCOOCHHOCTH
['93 pa3nnuHbBIX 00BEKTOB
OBIIECTBEHHAA OOmiecTBeHHas dKojormueckas oskcreptusa (03D).
SKOJIOTUYECKAS HopmatuBHo mpaBoBoe obOecreueHue mpoBeneHus 030.
SKCIIEPTU3A [TopsnoK IPOBENEHHUSL.

PernamMeHT MOATOTOBKM M MPOBEAEHUS OOIIECTBEHHBIX
ciymaHuid. MToroBble NOKyMEHTHI CIylIaHWM. 3akiIroueHue
npe3uauyma o 00I11eCTBEHHBIM CIIYLIaHUSIM.
@uHaHcHpoBaHUE. MeKIyHapOAHBIEC ACIIEKTHI SKOJIOTMYECKOM
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I'99 N SKOJIIOTUYECKAA
CEPTUOUKALINA

DKosorndeckas cepTUHUKAIHS COOTBETCTBHS: IOHSTHE,
cucreMa M oObekTel. IlapameTrpel  ceprudukanumy,
JOKyMeHTalus. Pa3enenne KOMIETEHIIMN rOCy1apCTBEHHBIX
OpraHoB. YTOJHOMOYEHHBIE OPTaHbl M0 CEPTUDUKAIIH

Crannapru3zaius B 00J1aCTH 0XpaH OKPYKAIOIIEH cpelibl
U HUCHOJb30BaHUE TPUPOAHBIX pPecypcoB. MexIyHapOaHbIE
crangaptet UCO 9000 u HMCO 14000. Atrecranus u
aKKpeIuTanus JadopaTopui

[Tporpamma cocraBnena B coorBercTBud ¢ TpedboBanusimu OC BO PYITH/®I'OC.

Pa3zpaboTunkm:
JIOLICHT, Kadenpa
HKOJIOTHYECKOTO MOHUTOPUHTA

Y IIPOTHO3UPOBAHUS
JOJDKHOCTh, HA3BaHUEC Ka(i)ej:[pl)l

3aBenyromuii kadgeapoit
HKOJIOTHYECKOT0 MOHUTOPHHTA U
IPOTHO3UPOBAHUS

IoANUCh

M. XapnamoBa

WHULHAJIbI, d)aMI/U]]/Iﬂ

_ M.JI. XapinamoBa

Ha3BaHHE Kaenpsl

TIOMITACh WHULHAJIbI, q)aMPU]]/Iﬂ
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Ipunooicenue Ne 4
K NpUKasy pexmopa
Ne om 2016

Deodepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE
svicuie2o oopazoeanus « Poccutickuti ynueepcumem opyicovl HApoo0o8»

IKonozuueckuil paxynrvmem

AHHOTAIMS YYEBHOM JUCHUILTAHLL

OO0pa3zoBaTesbHasi IPOrpaMma
18.03.02 "JHuepro- u pecypcocéeperamime npoueccbl B XAMHYECKOIl T€XHOJIOTHH,

HepTexumuu u omoxumuu'
(Haumenosanue 06pa308amenbHol NPocpammul (npoghuns, cneyuanuzayus)

HaumeHoBaHue 1M CUUIIMHBI Hugopmamuka
O0béM THCHUIUINHBI 3 3E (108 gac.)
KpaTkoe conep:kanue 1uCHUILVINHBI
Ha3Banmue pa3saenos (Tem) Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:
AUCHHUILINHBI
Bsenenue B Hctopust pa3Buthst HHOPMAIIMOHHBIX TEXHOJIOTHIA U
MH(pOpPMAIMOHHbIE TEXHOJIOTUI CPEICTB aBTOMATHU3alMH NHTEIUIEKTYaJIbHOM 1eATENbHOCTH.

OcHOBHBIE TEPMUHBI 1 TOHATUS MH()OPMAITHOHHBIX
TexHoJIoruil. O0bEKThI HH(OPMATH3AIMHU B
npoeccuoHanbHOU AesTenbHOCTH. MH(opMaIoHHbIe
CUCTEMBI U MX KOMIIOHEHTHI.

[IpencraBnenue OcHOBBI 1TU(POBOTO KOAUPOBAHUS HHPOPMALIUH, €€
uHpopmanuu B I1IK n xpaHeHust 1 00padoTku B [IK. Turmsl 1 BuabI IpOrpaMMHOTO
MPUKIAAHOE IPOrPAMMHOE obecnieuenus 1K, ux Ha3HaueHune u B3aumoericTeue. Boi6op
obecnieuenue 1K 1O B 3aBHCHMOCTH OT perraeMbix 3a1a4. OCHOBHbIEC (DYHKLIUN

npukinagHoro [1O mpu 06paboTke TEKCTOBOM, TAOMUIHON U
rpadudeckoit napopmanu. MeTo 1l aBTOMATH3AMU TPU
pabote ¢ mpuknaaabM [10. OcHOBHBIE CBOMCTBA IOKYMEHTOB
U MeTo/ibl X 00paboTku. MHpOpMalmOHHOE HATIOJTHEHUE
JTOKYMEHTOB, CTPYKTYpa JaHHBIX, cIyxeOHas HHpopmanus,
BHEAPEHHBIE TAHHBIE, UCIIOTHSIEMbIE KOJbI B IOKYMEHTAX.

ba3bl nanHBIX OcnoBHble nonsTusi. Cxema b/I: onucanue conepxanusi,
CTPYKTYPBI U OTPAaHUYCHUH 1IETIOCTHOCTH; MOIAEPIKKa Oa3bl
nannbeix. CYB/l, onpenenenue, ocCHOBHbIE (PYHKIIMH U
knaccugukanus. Hekotopsie Buasl BJI. Knaccuduxanus b/1;
10 MOJIEIIN JAHHBIX, I10 CPEE MOCTOSHHOTO XPaHEHHUs], 110
COJICPKUMOMY, 10 CTEIIEHU PACIPENEIEHHOCTH.

JlokanbHbIe ¥ TII00aNbHBIE OcCHOBHBIE CBEACHUS O KOMIIBIOTEPHBIX CETAX, UX BUJAX,
CeTH TOIIOJIOTUH, IIPOTOKOJIAX, PECYpCax U METOAaxX UX
ucnoJib3oBaHus. CeTeBble pecypebl, UX CO3JaHHUE U
ucnons3oBanue. Mcropus passurus cetu MutepHer u eé
0COOEHHOCTH, OCHOBHBIE CITYKOBI U CHCTEMA aJIpecaliy B
Wutepner. Mcnonb3oBanue Opaysepa, MOJIydeHHE U Tiepeiada
uHpopmanuu 1o cetu. [louck B InTepHeT u opmupoBanue
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http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

CIIMCKOB II0JIE3HBIX pecypcoB. Mcnoap30BaHNe OCHOBHBIX
cepBucoB MuTepHeT. OCHOBBI MPOEKTHUPOBAHUS BEO-CAMTOB.

3amura nHpOpPMAaLUHU U OCHOBBI 3aKOHOJIATENBCTBA B 001aCTH MHTEIICKTYaJIbHOM
nH(popManroHHas 0€30MacHOCTh | COOCTBEHHOCTH U aBTOPCKOTO MpaBa. YTPO3bl
nHpopMannoHHOK Oe30macHOCTH. OCHOBHBIC METOIBI U
npaBuia odbecneueHus 3amuTs nHGopmarmu. Cpencrsa
AHTUBHUPYCHOM 3aIIIUTHI U OPraHU3AIMOHHBIE METOIBI
nH(pOpMaIMOHHOH Oe3omacHOcTH. Pe3epBHOE KOMpoBaHUE U
orpanuveHue nocryna K naopmanuu Ha I1K.

PazpaboTumnkm:

Jouent kadp. U”THO %‘gyﬁ N.A. UrnateeBa

3asenyrommii kadeapou

WHbopMaiMOHHBIX TEXHOJIOTH B e :

HEMpephIBHOM 00pa30BaHUM O.B. UrnatseB
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DedepanvHoe 2ocydapcmeennoe asmoHOMHOe 00PA308amMeNbHOE YUPelcOeHUe GblCULecO
obpazosanus «Poccutickuil ynueepcumem opyicowvl HApoO08»

@aky/abTeT TYYMAHUTAPHBIX U COUATBbHBIX HAYK
AHHOTAIIUS YYEBHOM JACHUILIAHBI
OO0pa3zoBaTenbHasi IpOrpaMmma

18.03.02 "JHepro- u pecypcocéeperamime npoueccbl B XAMHYECKOIl T€XHOJIOTHH,
HepTexumuu u omoxumuu'

HaunmeHoBaHHe IMCHUIIMHbBI HUctopus
O0beM AU CHUNIHHBI 3 3E (108 uac.)
Kparkoe conep:kanue QuCUMILIMHBI
HaszBanue pa3jesioB (TeM) AMCUMIIUHBI Kparkoe conep:xanue pa3aeaoB (TeM) THCHUILTMHBI:
HcTopusi kak Hayka. CyIHOCTH OCHOBHBIX (DYHKITHI HCTOPHYECKOTO 3HAHUS, IOHATHE

HUCTOPUYICCKUX UCTOYHUKOB, UX BUbI U COACPIKAHUC; CYIIIHOCTh
OCHOBHBIX MCTOJOJOIr'MYCCKUX IMOAXO0A0B B I/ICTOpI/I‘IeCKOﬁ HAYyKC U
HX OCHOBOITOJIO)KHHUKOB, OCHOBHBIC ITPUHIIUIIBI 1 METOABI
HUCTOPUYICCKOI'0 UCCIICAOBAHNS

JpeBnsas Pycs IIpoGmema »STHOrE€HE3a BOCTOYHBIX CJIAaBSIH; OCHOBHBIC OTallbl
CTaHOBJICHUS J[pEBHEPYCCKOrO0 TOCYHApCTBA M €r0 COLUAJIBHO-
TIONIMTHYECKUI CTPOif; BasKHEHIINE COOBITHSI BHYTPEHHEH W BHEIIHEH
nonutuku Kuesckoil Pycu, UX MpUYMHEL, CyIIHOCTb U MOCIEACTBUS;
OCHOBHBIE NAMSATHHUKH JpeBHEPYcCKOi KynbTypsl IX — Hauvana XII B.

deonajbHasi pa3apodIeHHOCT U [IpeanochUIKY MOTUTHYECKON pa3IpOOICHHOCTH, €€ CYIIIHOCTh U
0opb0a 32 HE3AaBUCUMOCTDH MIOCJIEACTBHSI; IBOJIIOLUIO BOCTOYHOCIABSHCKON rocyJapCTBEHHOCTH
k Havamy XII B.; ocoOeHHOCTH pa3BUTHA HanOOJIEEe KPYITHBIX IICHTPOB
Pycu storo nepruona: Bnagumupo-Cy3nansckoro u INanuiko-
Bomnbiackoro kaspKecTB, HOBropocko pecmyOIuKy; OCHOBHEIC
COOBITHSI, CBS3aHHBIEC ¢ 00pHOOH Pycr mpOTHB WHO3EMHBIX
3axBaTyukoB B XIII B.; mocirecTBHS MOHTOJIBCKOI'O HAIIIECTBUS U
BJIMSIHUE MOHT'OJILCKOr'O BJIA/IBIYECTBA HA PA3BUTHE PYCCKUX 3EMENb

O0pa3oBaHne pyccKOro eANHOro [Mpearnocsutku 1 ocobeHHOCTH 00pa3zoBaHus exuHOro Poccuiickoro
rocyaapcraa rOCyZapCTBa; BaXKHEHIIME COOBITHS, CBSI3aHHBIE C BO3BBIIICHUEM
MocxkoBckoro kHspkecTBa B CeBepo-Boctounoit Pycn (XIV —
cepennHa XV B.); OCHOBHBIE COOBITHS 3aBEPINAIOIICTO 3TAa
oOpazoBanust eMHOro Poccuiickoro rocyjapcTaa, €ro ConuaIbHO-
MONIUTHYECKOE, SKOHOMHYIECKOE U TyXOBHOE PAa3BUTHE; OCOOCHHOCTH
BHYTpEeHHEH U BHemHel nonutuku MBana 111

Poccus B XVI B. UBan I'po3ublii OcHOBHBIE COOBITHSI 3aBEPIIAIOIIETO 3Tana 00pa3oBaHus €ANHOTO
Poccuiickoro rocyaapcTsa, €ro COLHaabHO-IIOIUTHYECKOE,
SKOHOMHMYECKOE U JTyXOBHOE Pa3BUTHE; OCOOCHHOCTH BHYTPEHHEN U
BHemHe# nmonmutuku MBana 111 u Bacumus 111, ocodbennoctn
npaienus MBana IV; pedopmsr M30pannoii Pasl; npuunas! 1
MOCTEACTBHS ONPUYHUHBI;, OCHOBHBIE HAIIPABJICHUSI BHEIIHEH
nonutukd MockoBckoro rocyaapcrsa B XVI B., XapakTepHbIe 4epTbl
PYCCKOM TpaJULMOHHOM KYJIBTYpBI U €€ JOCTHKEHHUS B ATOT NEPUOJ

CMmyTa u Bpems nepBbix PomaHOBBIX [IpwyuHEI, XPOHOJIOTU U OCHOBHEIE COOBITHS CMYTHOT'O BPEMEHH,
HX TOCIIEJCTBUS; NOJUTUUECKOE PA3BUTHE CTPAHBI IIPHU MEPBBIX
PomanOBBIX, Ha4a10 0OPMIICHHS a0COIMIOTHON MOHAPXUW, 3aIa49d U
WATOr'u BHElIHeH noautuku Poccuu B XVII B.; ocobenHoCcTH
COLMAJIEHO-O)KOHOMHYECKOr 0 U 1yX0oBHOro pa3sutusa Poccuu B XVII
B.; HOBBIE€ YEPThI B IKOHOMHKE CTPaHbl; COLIMAIIBHYIO CTPYKTYPY
pyccKoro obmiecTBa; ATarbl 0QOpMIICHHS KPEITOCTHOTO TIPaBa;
MIPOSIBJIEHUS] COLIMAIBHOIO MPOTECTA B ATOT MEPUOJ, UX MIPUUUHBI U
MOCJIEACTBUS; packoi Pycckoil mpaBociiaBHON HEPKBU

Ietp I u ero 3moxa HeobxonnmMocTh NeTpoBCcKHX MpeoOdpa3oBaHuid M HA4aI0
MOJIEPHU3ALIH CTPaHbl; OCHOBHBIE HANIPABJICHUS! BHYTPEHHEN




nonutuku Ilerpa I u ee mocneacTBus; BHEIIHSIS IOJIUTHKA B IOXY
Iletpa I; nocTrxeHns pyccKol KyabTyphl 3TOr0 NEpUoJa.

J1noxa JBOPLOBLIX IEPEBOPOTOB

Oco0eHHOCTH 3M0XH JIBOPLIOBBIX IEPEBOPOTOB, €€ IPHYHHBI,
CYHIHOCTb U HOCJIEACTBUSL.

Poccuiickas umnepusi Bo BTOpoii
nosuosuHe XVIII Bexa

CylHOCT, M BaXKHEMINWE YEpPThl MOJUTUKH «IIPOCBEILIEHHOIO
abcomoTu3May; ocHoBHBIE pedopmbel Exarepunst II; rmaBHBIC
TEHACHUUH  COLMAJIbHO-)KOHOMHYECKOTO  pPa3BUTUS  CTPaHbI,
[IPOTUBOPEYUSI COCJIOBHOW MOJIUTUKU; 3aJa4d M WUTOTM  BHEUIHEH
nonutuku Poccun Bropoit nonoBuHsl X VIII B.; nocTHxkeHUs! pyccKoi
KYJIbTYpPBbI 3TOr0 IEproia

Poccus B nepsoii yerBepTu XIX B.
Magea 1. Anexcanap L.
OTeuyecTBeHHAA BOIiHA.

ConmanbHO-2kOHOMUYecKoe pasButhe Poccum k Hauvamy XIX B,
0cOOCHHOCTH BHYTpeHHeH U BHemHed wnonutuku I[laBma [,
0COOCHHOCTH BHYTPEHHEHW W BHEIIHEW IMOMUTHKH Ajekcanapa I u
OCHOBHBIE HTOTH €r0 I[APCTBOBAHMUS

Boccranue nexadpucros. Jmnoxa
npasaenuss Hukouasn I

[Ipennocbuiky, Uend, OpraHu3alyy, NPOrpaMMHBIE JOKYMEHTBI U
VYaCTHUKH  JBIDKCHUS  JICKAOpUCTOB;  BaKHEHIIME  COOBITHA
BHYTpEHHEH M BHemHed nonutuku Hukomas [; oxpaHuTENbHOE,
muOepambHOE W PaJUKAIBHOC HANPAaBICHHUS  OOMIECTBEHHOIO
JIBIKEHUsT BO BTOpoi uerBepTd XIX B.; OCHOBHBIE TOCTHXECHHS
poccuiiCKO KynbTyphl tepBoil mostoBuHel XIX B.

Auexcanap II n smoxa pedgopm

[pearocsuiky, cyTh ¥ 3HaYeHHe pedopM Anexcannapa II;
0COOEHHOCTH CONHATHHO-IKOHOMHYECKOT0 Pa3BUTHS
nopedopmenHoii Poccuu; odbmiectBenHoe nBmkenne 1850-x — Havana
1880-x rT.: HAEONOTHIO, OPraHU3alKY, YYaCTHUKOB; OCHOBHbBIE
HATIPaBJICHUS, IIEJTH U PE3YIbTATHl BHEIIHEH IMOMUTHKYN AJICKCaHpa
11

Poccuiickast uMnepus B 310Xy
npasjaeHust Anexkcangapa I11

OcobOeHHOCTH BHYTpeHHEW M BHemrHed nonutukn Aunekcanzapa 111
OOIIECTBEHHOE JABIKEHHE; MHPOBOE 3HAYEHHE PYCCKOM KyJIbTYPHI
BTOpOH nonoBuHbI XIX B.

Oco0eHHOCTH PA3BUTHA KAaIMTAJIM3MA
B Poccun (mocnennsisi yerseprsh XIX
B.)

3amaun MmoaepHu3anny Poccrn; 0COOEHHOCTH pa3BUTHS KallUTaIU3Ma
B Poccun; pedopmsr C. 0. Burre

Poccuiickas umnepus B Hayaie XX B.
Huxomnaii IT

Cyts BHyTpeHHel nommtrkn Huxonas II; pedopmaropckue mpoeKTs
Havasna XX B. ¥ ONBIT UX Pean3alii; 0COOCHHOCTH OOIECTBEHHOTO
JIBIDKCHUS; OCHOBHBIC MOJHUTHYECKHE MApTHH, MX KJIAcCH(UKAIMIO,
JUJIEPOB U IPOTPAaMMHBIE YCTAHOBKHM; OCOOCHHOCTH CTAHOBJICHUS
pPOCCHIICKOro mnapiaaMeHTapu3Ma; UTOTM U 3HAYEHHE PEBONIOLUU;
OCHOBHBIE COOBITHS BHEUTHEH nmoiuTHKH Poccnu Ha pydexe XIX—-XX
BB.; IpU4KHbI [IepBoil MUPOBOY BOWHBI U L€ CTOPOH; OTHOLIEHUE K
BOWHE B O0IIECTBE; UTOTU M MOCIIEICTBHS BOWHBI.

PeBoaronuu B Poccun

[TpuanHbL, XapaxkTep, OCHOBHBIE COOBITHS ¥ YYaCTHHKOB IIEPBOM
poccutickoit pesomorun (1905-1907 rr.); npuurasl OeBpanbckoi
PEBOIOLMH; CBEPKEHUE CAMOIEPKABUS; AEATENLHOCTh BpeMeHHOro
MIPAaBUTENNBCTBA U COBETOB; JINAECPOB U MPOrPaAMMHBIE YCTAHOBKH
OCHOBHBIX NOJIUTUYECKHUX MapTuil B 1917 r.; mpU4MHEI MPUX0AA K
BJIACTH OOJIBIIEBUKOB; CYIITHOCTH ITIEPBBIX IEKPETOB COBETCKOM
BJIACTH; IIPeoOpa3oBaHms OOJBIIEBUKOB B chepe; rocy1apCTBEHHOIO
YIIpaBJIeHUs], 5KOHOMHUKH U BHEITHEW TOJINTHUKH, PEILICHUS
HAIOHAJIBHOTO ¥ COLIMAIBHOIO BOIIPOCOB; CO3BIB U POCITYCK
YupeaurenbHOro codpanus

Buyrpennss noautuka CoBerckoii
Poccun u CCCP B npeBOeHHBII
NEePHOL

Pesynbrarel u nocneactsus ['paxnanckoil BOWHBI M MHTEPBEHLIUN
(1918-1920 rr.); OCHOBHBIE MEPONPHSTHSI TOTUTUKH «BOCHHOT'O
KOMMYHHU3May; IPUIHHBI TOOESIBI OONBIIEBUKOB; OCOOCHHOCTH
HAIMOHATFHOH ITOJIUTHKYU COBETCKOH BitacTh, o0pazoBanue CCCP,
CKJIaJIbIBAHUE OJHOMAPTUIHON MOJUTUUECKON CUCTEMBI; CYITHOCTh U
urorn HOIla, nonuTHKy UHAYCTpUAIU3alUH, KOJUIEKTUBU3AIUH U
KYJIbTYPHON PEBOIIOLUHU; OCHOBHBIEC YEPTHI U MOCIEACTBHSI pEXKUMA
maHoi Baactu M.B. Cranmuna.

CCCP B roas! Bestukoii
OTtevecTBeHHOI BOiiHBI (1941-1945
IT.)

W3MeneHns: B MeXTyHapOaHOW 0OCTaHOBKE, OCHOBHBIE HAIpaBIICHNUS,
coObITrs BHemHeH otk CCCP B 1920-1930-¢ rT., X UTOTH H
MOCTEICTBHS; BaYKHEWIINE MEXyHapOAHBIE JIOTOBOPBEI,
3aKJIIOUCHHBbIE HAKaHYHE U B HadaJbHbIM nepuopn Bropoll mMuposoi




BoHBI, pacumpenue teppuropun CCCP B mpenBOoeHHBIM NEPHOL;
BaxkHeHmmMe coobITHs Bennkoit OTedecTBEHHON BOWHBI; IEPECTPONKY
ThUIa HAa BOCHHBIA JIaJ; CO3JaHHE AHTUTUTIEPOBCKOM KOAIULMU U
MEXIYHapOIHble KOH()EPEHINH COIO3HBIX AEp>KaB B TOAbI BOWHEI,
ntoru u 3Hadenne nooeast CCCP

ITocieBoennbie roabl. Hauamo
npasjeHust Xpyiesa.

OcHOBHBIC TeHACHIHMH oOmecTBeHHO-TTonuTHaeckoi xu3aun CCCP,
YKECTOUEHHE MOJTUTUYECKOTO PEKHUMA U UACOIIOTHYECKOTO KOHTPOJIS;
OCOOCHHOCTH W WTOTH  COIMAIbHO-DKOHOMUYECKOW  ITOJIUTUKH;
M3MEHEHHUSI HAa MEXAYHApOAHON apeHe, HAuaJlo «XOJIOAHOW BOMHBIY,
BakHbIe coObITHS BHemHed mnomutukn CCCP B mocieBOCHHBIH
IEPUOJ

Orrenesb Kak 0CO0bIil 3Tan pa3sBUTHS
CCCP.

W3MmeHeHns B BBICIIEM NMAapTUIHOM PYKOBOACTBE mocie cmeptu M.B.
CranuHa, Mepbl 0 JeCTAINHU3AMH, JEMOKPATU3aLUs NOTUTHIECKON
CUCTEMBI, IPOTUBOPEYHS BHYTPUIIOJIUTHUECKOrO Kypca, BaKHEHIINE
MEpONpUATHA  COLUAIBHO-DKOHOMHMYECKOH — momuTtukn .M.
ManenkoBa u H.C. XpyreBa, «oTTelens» B yXOBHOH cepe; HOBBIC
TEHJECHIUY B MEXIYHAPOAHBIX OTHOLIEHUSX U U3MEHEHUS! COBETCKOU
BHEIIHE! MONHUTUKH, €€ OCHOBHBIE HAINPABJICHUS;, YTBEPKICHUE
IOPUHIUIA MHPHOTO  COCYIIECTBOBAHMS B  MEXKIYyHapOAHBIX
otHomeHusx; KapuOckuii kpusuc.

CCCP B 3noxy JI.U.Bpe:xnena

OcoOeHHOCTH TIOJMTHUYECKOro Kypca crpansl B 1964-1985 rr.,
YCUJICHHE KOHCEPBATUBHBIX TE€HCHINNA, N3MEHEHUS B ITOJIUTHUECKON
CHUCTEME, BO3HUKHOBEHUE JUCCHIEHTCKOrO JBIDKCHUS,
SKOHOMIYECKHE peopMBbI cepenuHbl 1960-X IT., X pOJb U 3HAYCHUE,
HapacTaHUE NPOTUBOPEUUN U JUCIPONOPLUN B YKOHOMHUKE; Pa3BUTHE
COLMATILHON c(epBhl; JOCTHXKEHUS ¥ IIPOOJIEMBI B Pa3BUTHHU KYJIBTYPHI;
repex ol OT KOHPPOHTALNH K pa3psake, MupHble nHAIaTHBH CCCP,
«IOKTpHHA Bpexxuesay, obocTpenue MEXIyHAPOJHON
HaNpspKeHHOCTH Ha pyoeke 70—80-x TT.

CCCP B 1985-1991 rr. IlepecTpoiika.

HPGHHOCBIJIKI/I n 1einu HepeC’I‘pOI\/’IKI/I, CYHIHOCTb W TOCJICACTBUA
OKOHOMHYCCKHX W IIOJUTHYCCKUX pe(bopM; HU3MCHCHHUSA B C(bepe
TroCyaapCTBCHHOI'O YCTpOﬁCTBa; KOHIICTIIUA <«HOBOI'O IIOJIUTHYCCKOI'O
MBIIUICHUSD) BO BHEIITHEH IIOJIMTHUKE, 3TaIlbl Hepec’I‘pOﬁKH.

Pacnag CCCP u cozpanne CHI'

Pacriaxg CCCP u ob6pazoanne CHI'; craHOBIIeHHE HOBOI pOCCHICKON
rOCYIapCTBEHHOCTY; IIyTU COLUAIBHO-9KOHOMUYECKOU
MoJiepHU3auK Poccru; BHEITHIOW MONUTHKY cTpaHsl B 1990 —e rr.

CranoBjieHnne coppemeHHoii Poccun.
B.B.Ilytun.

Ilytu conuanbHO-3KOHOMHYECKON MojepHHU3anuu Poccuu; BHEIIHSSA
MOJIUTHKY cTpaHbl B Havyane XXI B.

Posib PY/JIH kak «MATKoi CHJIBDY B
MO

Mupusie naunnatresl CCCP B mociieBoeHHBIH 1epro], 0cOOCHHOCTH
orkpeituss YJIH B 1960, muccust YHHBepcuTeTa, OCOOCHHOCTH
JIesTeNbHOCTH IepBoro pekropa — C.B. PymsHIeBa, BTOporo pekropa
— B.®. Cranuca, Tpersero pekropa — B.M. ®ununmosa.

3aBenyomuii kadenpoii ucropuu Poccuu % bz JM B.M. Ko3bmenko

JlomKHOCTB, Ha3BaHUE Kadeapsl,
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HaumeHoBaHue Hnocmpannwtit a3u1
AMCUUIINHBI
06béM muctmmuabel | 10 3E (360 gacos)

Kpatkoe conep:xanue THCHHILUINHBI

Ha3Banue pa3aenoB
AMCUUILIMHBI

Kpatkoe conep:xanue pa3ienoB (TeM) IMCHHIIMHBI

OOHETUKA

Opdosnuss ¥ TpaHCKpUILIUSL. Koppekunss u coBepuieHCTBOBaHHE
CIlyXOIPOM3HOCUTENbHBIX HABBIKOB, TEXHUKM UTCHHUS, TEMIIa pEdH,
WHTOHALIMOHHOTO o opmieHUs (pa3/mpesioKeHui

JIEKCUKA

Huddepennmanns nexcuku no chepam npumeHeHus. CBoOomHoe
yCTOHYUBOE CJI0BOCOYCTAHHUE. ®pazeonoruyeckue SIUHHIIEL.
CrnoBooOpa3zoBaHue. Pa3BuTHe pEIENTHBHBIX W MPOJAYKTUBHBIX HABHIKOB
CIIOBOOOpa3oBaHUSI. Pa3BuTHe HaBHIKOB omepupoBaHusl Hanbosee
yIOTpeOUTENbHON JIEKCUKOH. CHATHE MEKBA3BIKOBOW W BHYTPHUS3BIKOBOU
nateppepeniuu. Crioapu. DopMUpOBaHHME ¥ COBEPIICHCTBOBAHUE
HaBBIKOB OIlEPUPOBAHMUS CIIOBAPSMU U CIIPABOYHUKAMHU. Jlekcnueckuit
MuHUMyM B o0beme 3000 JeKcMYeCKMX EAMHHUL O0mero
TEPMUHOJIOTUYECKOr0 Xapakrepa, U3 Hux 1500 — penponyKTHUBHO;
JanbHeHIIee paclinpeHue NOTEHIMAIBLHOrO CIIOBapsl.

I'PAMMATHUKA

I'pammaTtndeckue sSBJICHUSA, 00ECIICUNBAIONINE KOMMYHHKAIIUIO
o0riero xapakrepa 6e3 HCKaXE€HHsI CMbICTIa MPU MUCbMEHHOM U
ycTHOM 0011eHnu. OCHOBHbIE IpaMMaTHUYECKHUE SBJICHUS,
XapakTepHbIe A7 MPO(ecCHOHANBHOM peyH.

PEYEBOE OBIIIEHUE

Buowl peuesoil desmenvrocmu:

l'osopenue.  Jlnanormueckass ¥ MOHOJOTHYECKas  pedb ¢
UCIIOJIb30BaHUEM HauOoliee yIMOTPEOUTEIBHBIX U OTHOCHUTEIBHO MPOCTHIX
JICKCUKO-TPAMMATHUYECKUX ~ CPEICTB B  OCHOBHBIX KOMMYHHKATHBHBIX
CHTyallUsX HeouuuaabHOro u odunuansHoro oobmeHus. OCHOBBI
nyOonuuHON peun (ycTHOe cooliieHue, oecena, AUCKYCCusi).

Ayouposanue. TIoHNMaHNe TUATOTHYSCKON M MOHOJIOTHYECKOW pedd B
cepe OBITOBOM, COLMOKYIIBTYPHON U PO ECCHOHATBHO OPUSHTHPOBAHHOM
KOMM YHHKAIIHH.

Umenue. BUIBl TEKCTOB: HECIOKHBIC INPArMaTHYSCKUE TEKCThI H
npodeccuoHaIbHO OPUEHTHPOBAHHBIC TEKCTHI 110 MPO(UITIO HAIIPABIICHUSI.

ITucomo. Bumpl pedeBbIX TNPOM3BEACHHI: IUIAH, TE3HChI, COOOLICHHUS,
YacTHOE MUChMO, Ororpadusi.

Ilepesoo xax cpeCTBO 3aKpeIICHHS I3bIKOBOTO MaTepuaa
Cmunucmuueckas ouppepenyuayus a3vika

[Tonsitue 00 OOMXOAHO-IUTEPATYPHOM, O(DHUIHATBHO-IEIOBOM, T'a3eTHO-
NyOJIMIUCTUYECKOM,  HAYYHOM  CTWIISIX, CTWIEC  XYJO)KECTBEHHOU
autepatypbl. OCHOBHBIE OCOOCHHOCTH HAYYHOTO CTHIISL.




[Tporpamma coctaBneHa B coorBercTBuM ¢ TpeboBanusmMu OC BO PYJIH/®T'OC.

PazpaboTumnkm:

3aB. KM skonoruyeckoro

¢baxynbTera , H.I'. BaneeBa
= = e

3aBenyrommii kageapoi

MHOCTPaHHBIX SI3bIKOB

HKOJIOTHYECKOT0 (paynabpTera __ H.I'. BanmeeBa__
Ha3BaHUC Ka(i)e,[[pbl TOAITNUCh HHUIUAJIBI, (baMI/IJ'I !
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HaunmenoBanue
JTUCIHHUIIINHBI

Huocmpannutit a3vlk (OononnumenvHule pazoevt)

O0BEM QUCHUTLIUHBI

43E (144 a.u.)

Kpatkoe conep:xanue THCHHILUINHBI

Ha3Banue pa3aenoB

Kpartkoe conep:xanue pa3ienoB (TeM) IMCHHIIMHBI

HHOA3BIYHBIX TCKCTOB

AUCHHILIMHBI

JIunrBucrtuueckue JKaHpbl yCTHOrO M NHUCBMEHHOTO HAYYHOTO M MHPO(ECCHOHATHHO
0COOEHHOCTH OPUEHTHUPOBAHHOTO MHOS3BIYHOTO JucKypca. llepBuunblie u
BTOPUYHBIX BTOPUYHBIE  TEKCThl.  AHaJIMTUKO-CUHTeTHYecKas  oOpaboTka

uHpopmanuu.  bubmuorpaduyeckoe omnmcanue. Jlekcuueckue,
rpaMMaTH4YeCcKHe, CTUIMCTHYECKHE, MparMaTH4ecKue 0COOEHHOCTH
HAyYHBIX BTOPUYHBIX TEKCTOB.

[IpaBuna KOMIpPECCHM HAYYHOTO TEKCTA.

AnHOTHpOBaHMe. Buapl aHHOTamii (onucarenbHble. pedepaTuBHbIE,
CIOpaBOYHbIC,  pPEKOMEHAATENbHbIE).  AJTOPUTM  COCTaBJIEHUSA
aQHHOTALUH.

Pedepar. CBoanbie u 0030pHBIE pedeparbl. OCHOBHBIC MPUHIMITBI
pedepupoBaHus. AITOPUTM COCTaBJICHUS pedepaToB

TpeboBanus, npenbsaBisemMbie K pedepatam. A3bik pedepara.

JanbHenmee paclpeHue aKTUBHOIO, [IaCCUBHOI'0 u
noteHuansHoro cioBaps: 500 y4eOHBIX JIEKCHUECKUX EIUHUI]
o0IIero M TEPMHHOJIOTUYECKOTO Xapakrepa, U3 Hux 250 -
PENPOSYKTHUBHO.

[IpakTukym
aHHOTHUPOBAHUS U
pedepupoBaHus

YCTHOE U MHCBMEHHOE aHHOTHUPOBAaHUE U pedeprpoBaHUE HAYUHBIX
TEKCTOB I10 MUCbMEHHBIM U YCTHBIM UCTOYHUKAM.

ITporpamma cocraBieHna B coorBeTcTBuM ¢ TpedoBanusMu OC BO PY/IH/®T'OC.

PazpaboTuuk:

3aBeqyIoUINi Kadeapoil HHOCTPaHHBIX S3bIKOB
DKOJIOTUYECKOTO (haKynbTeTa . — H.I'. BaneeBa

JOJDKHOCTDb, Ha3BaAHUEC Ka(be,[[p])l

MO CH WHUOHAIIBI, q)aMI/IJ'II/IH

3aBenyroniuii kageapoil MHOCTPaHHBIX SI3BIKOB




DKOJIOTHYECKOTO (PaKyIbTeTa é/‘ '

JOJDKHOCTDh, Ha3BaAHUEC Ka(be,[[pbl MO CH WHUOHAIIBI, q)aMI/IJ]I/IH

H.I'. BaneeBa
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HaumenoBanue | Huocmpannwlii a3vik 6 hopmame oougee8poneiicKux KomMnemenyuil
AU CHUTLTHHBI

O0BéM 6 3E (216 gacoB)

U CIIUIIIINHEI

Hean u 3a1a4y TUCIUILIHHBI: ‘

Kpatkoe conep:xanue THCHHILUINHBI

HasBanmue Kparkoe conep:kanue pa3aesioB (TeM) A CHHIIIMHbI

pasienoB

AUCHHUILINHBI

JHenosas OTUKET B Jes10BoM nepenucke. @pa3eoiorus B A3bIKE NTUCbMEHHOTO
nepenucka npoheccuoHaIbHO-AEI0BOr0 001IeHNs, HanboJee XapakTepHble pedeBbIe

o0pa3ipl, kauie, GopMyssl BEXKINBOCTH.

JlenoBo€ MUCHbMO M €r0 OCHOBHBIE Pa3HOBUHOCTH.

Tpynoycrpoiictso. IIpaBuna cocraBinenue pestome (CV).

Ortuets! 1 npeioxxkenus (reports and proposals). Ctpykrypa u npasuia

o(opMIICHHS.
IIncemenHoe HayuHblil cTuib 1 ero ooOmiast XxapakTepucTika. TepMHHOJIOTHS U ApYTHe
Hay4HOE II0OKa3aTe€a HaydyHOro CTWis. TepMuMH B s3blke Hayku. Kputepun
oOrmiexue / TEPMUHOJIOTUYHOCTH CJIOBA, KJIACChl TEPMUHOB. TepMHHOOOpazoBaHUeE.
IIpesenranus Hayunbii  Texkcr. Tumbl  Hay4HBIX  TEKCTOB, HUX  CTPYKTYpa,

naparpadupoBaHue, YICHEHUE Ha a03allbl.

CuHTakcHYecKHe W MyHKTyallMOHHbIE OCOOCHHOCTH HAy4YHOTO TEKCTa B
PYCCKOM M aHIJIMMCKOM SI3bIKaX.

[TucbmenHas HayyHast paboTa, €€ pa3sHOBUIAHOCTH (aHATMTHUYECKOE 3CCe,
TE3MChl, HaydyHas CTaTbs, HAy4yHbIM JOKJIAJ), CTPYKTypa M IpaBuia
o(opMIIeHHS.

[IpaBuna uutupoBaHusi, oQopMIIeHHS CHOCOK. IlpaBmia cocraBieHus
O6ubnmorpaduu B pycCKOM M aHTJIOSI3BIYHOM HayYHOM TEKCTE.

Hayunas mnpesenrtanms. Paznuuust Mexnay OusHec-ipe3eHTanuel u
akajzieMuueckoil npesenrauueil. [IpaBuna opopmieHUs Mpe3eHTAUH IS
MEXKJIYHApPOAHON Hay4YHOU KOH(EPEHIIHH.

YcrHoe obmenne | Beictynnenue/nokian Ha KOHQEPEHIINH C TPe3eHTaIHEH.

Ha Hay4HOU PeueBbie Moeny, 00pa3ibl U KIIHIIE, HCHOIb3yeMbIe

KOH(epeHINH B HMHOCTPAaHHOM sI3bIKE JUIsi (JOPMYIIMPOBAHUS HA3BAaHHBIX COCTABHBIX
4acTe AOKIaa.

CocraBneHne MyJabTUMEIUITHOTO COMPOBOXKICHUS AoKIana (oopmieHue
CJIaliJ0B) Ha UHOCTPAHHOM SI3bIKE.

Hayunas nuckyccusi/Oecena; HayuHblid KOJUIOKBUYM. [IpaBuia u coBeTh
10 YCIIEITHOM HAay4YHOM U aKaJeMHUYECKOW KOMMYHHUKAIUU.




ITporpamma cocraBieHna B coorBeTcTBuM ¢ TpedoBanusMu OC BO PY/IH/®T'OC.

PazpaboTuunku:
3aBenyronuii kageapoil MHOCTPaHHBIX SI3BIKOB

DKOJIOTUYECKOTO (haKynbTeTa H.I'. BaneeBa
JOJDKHOCTh, HA3BAHHC Ka(be,l:[pbl IIOAITHUCH HWHHIOHWAJIbI, q)aMI/I.HI/IH

JIoteHT Kaeapbl HHOCTPAHHBIX SI3BIKOB %/

DKOJIOTUYECKOTO (haKynbTeTa y /- A.B. I'ycnsikoBa
JOJDKHOCTh, HA3BAHHC Ka(be,l:[pbl IIOAITUCh HWHHIOHWAJIbI, q)aMI/I.HI/IH

3aBenyroniuii kageapoil MHOCTPaHHBIX SI3BIKOB
DKOJIOTUYECKOTO (haKynbTeTa H.I'. BaneeBa
JOJDKHOCTDh, Ha3BAHUEC Ka(be,[[pbl MO CH WHUOHAIIBI, q)aMI/I.HI/IiI
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(DaKszbmem quuko-mamemamultecxux U ecmecmeeHHblX HAYK

AHHOTAIMS YYEBHOM JUCHMUILTAHLL
KOJIJIOUJHASI XUMUSA

OO0pa3zoBaTeibHasi IpOrpaMmma

18.03.02 "JHepro- u pecypcocéeperamime npoueccbl B XAMHYECKOIl T€XHOJIOTHH,

HepTexumuu u omoxummu'

HaumeHnoBanmne TUCIUILINHDI

Konnouonas xumusn

O0BEéM TUCHUTIIIINHBI

2 3E (72 yac.)

Kpatkoe conep:xanue THCHHILINHBI

Ha3Banue pa3nenoB
(TeM) TMCUMIJIMHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:

BBenenue B
KOJUIOMIHYI0 XUMH IO

OnpeneneHre, OCHOBHBIE 3aJauyd M HAIpPaBICHUS KOWIOMAHOM xumuu. IloHsTHE O
JUCHEPCHBIX cucTeMax. IIpu3sHaKM W OCOOEHHOCTH KOJUIOMIHOTO COCTOSHUS — —
TeTepOreHHOCTb, BBICOKasl CTENECHb AWCIEPCHOCTH, OOJNbINAs TOBEPXHOCTH pa3zena (a3
n mpobiema crabwibHOCTH. KpaTkuii MCTOpHYECKH OYepK pPa3BHTHS KOJIOMIHOMN
xumun. Hanoxumns. Knaccudukanmy qucnepcHBIX CHCTEM IO Pa3iIMYHBIM ITPH3HAKaM.
CorocraBiieHHe HEKOTOPBIX CBOWCTB KOJUIOMIHBIX PAacTBOPOB (30JIell) M pacTBOPOB
BBICOKOMOJICKYJISIDHBIX ~ coelMHeHHH. Kiaccugukamuss IOBEpXHOCTHBIX — SIBICHHH.
PacnpocTpaneHue qUCIIEPCHBIX CUCTEM B NIPUPOE U UX 3HAUCHHUE.

osyuenne
KOJUIONAHBIX CHCTeM H
HX CTPOeHHE

VYcnoBust 1 METOJBI TOyYEeHUsI JUCHEPCHBIX cucTeM. Ponb crabunmmsaropa. Ipasuio
¢a3 I'mbOca B yIbTPaMHKPOTETEpPOreHHBIX CHCTeMaxX. Kpuruueckuii pasmep HOBOM
(a3pl. DHEpreTHKa METOJ0B KOHACHCALMM M mucrieprupoBanus. Dddexr Pebunnepa.
Meron nentuzanmu. I[IpaBmino ocamka. CTpoeHHe MHIEIUIBI THAPOPOOHOrO 30,
¢dopmyna Munensl. Baussaue pH cpenpl Ha 3apsia KOJUTOUIHON YaCTHIIBL.

MoJiekyJisipHo-
KHHeTHYeCKHe
CBOIICTBAa HCIIEPCHBIX

OOIIHOCTh MOJEKYJISPHO-KMHETHIECKUX CBOMCTB PAcTBOPOB W JMCHEPCHBIX CHCTEM.
Hubdy3us u OpoyHOBCKOE ABIDKEHUS. Y paBHeHHs Duka, DiHIMTEHA 1 DWHIITEHHA-
CmonyxoBckoro. CBsizp kodddunmenra muddysun u cpemHero ciasura ¢ paanycom
YaCTHL, TEMIIEPaTYpOH M BSI3KOCTHIO cHCTEMBI. OCMOTHUYECKOE JaBJICHUE KOJIIOMIHBIX

cHered pacTBopoB. MeMOpaHHbIE MpOLIECCHl M MX 3Ha4eHHe (0CMOC, 0OpaTHBIH 0CMOC, THAJIH3,
INEKTPOAHANINS, yAbTpaUIIBTpaIys ). Kunerngeckas YCTOMUUBOCTH

cBOOOIHOIMCTIEpCHBIX cucTeM. CeauMeHTanusl.
Onruyeckue INornomenne u paccesHUue CBETa B KOJIJIOUIHBIX cHcTeMax. 3akoH Panes, ero aHamus u

CBOIICTBA KOJLJIOHIHBIX

TpaHMIBl IPUMEHUMOCTH. Bekropubie nuarpammsel Mu. 3akon Jlambepra-beepa u ero
INPUMEHEHHE K MYTHBIM cpefaM. AHOMaauM ONTHYECKHX CBOWCTB METaJITMYECKUX

cucTeM 3onmei. BrusiHne pasmepa M (OpMBI YacTHI] Ha ONTHYECKHE CBOMCTBA KOJUIOMIHBIX
pactBopoB. OnTHYECKHE METOIBI MCCIIeN0BaHus (YIbTPaMUKPOCKOIIHS, He(eTIoMeTpHs,

TypOUANMETpUS, FIEKTPOHHAS MUKPOCKOITHS, TYHHEIbHAsI MUKPOCKOIIHS ).
JyleKTpUYECKHE BosnuknoBenne nBoiHoro snexkrpuueckoro ciost (A9C) na rpanune ¢a3. Passurue

CBOIICTBA KOJLJIOHMIHBIX
CHCTEM

npencraeienuit o crpoennn JDC. IMorenumanst J2C — TepMoaMHAMHYECKUH,
norenunan IItepHa W SIEKTPOKUHETUYECKUH TMOTEHLIMANbl M BIHMAHHE HAa HUX
pasmuUHBIX (akTopoB. M3o3mekTpuueckoe cocTosHue. [lepesapsaka ITOBEpXHOCTH
YacTHIl NMPU BBEIECHUM HOHOB M U3MeHeHMH pH. DIeKTpOKMHETHYECKHE SIBICHUS B
KOJUIOMIHBIX cHcTeMax (37eKTpodopes, AIIEKTPOOCMOC, TIOTSHIMAI TCUCHUS, TIOTCHITHAI
cenuMeHTanun). YpapHeHus [ 'enpmromsiia-CMOyXoBCKoro. IIpakTudeckoe 3HaYCHHE
3JIEKTPOKUHETUUECKUX SBJICHUM.

YceToH4uBOCTE H
KOaryJasinus
KOJLIONAHBIX CHCTEM

@DaKkTOpbl KUHETUYECKOM M arperaTMUBHOM yCTOWYHMBOCTH UCIEPCHBIX CHCTEM.
Koarynsamus u e€ 3akoHomepHoctu. Koarymsnus snekrponuramu. Ilopor koarymsuun.
[IpaBuna Mymena - Tapam  (mpaBwiio  3HayHOCcTH). Teopust  yCTOMYMBOCTH
ruApodh0OHBIX (J1D0).

KOJUIOHUJIOB Hepsaruna-Jlannay-®epses-OBepOeka




[Morennmansusle KpuBble. Tukcorponus. Kunernka xoarymsiun. beictpast u MeaieHHas
koarymsnus. CTpyKTypHO-MeXaHHYECKHH (DaKTOp CTaOMIM3ALMK TUCHEPCHBIX CHCTEM.
SIBreHne KOJUTOMAHOW 3amWTHI. 3aIIMTHBIC BEIeCTBa, 3aluTHbIE uucia. Ocobble
CITy4ad 3JIEKTPOJIMTHON KOAryIsIM — SIBICHUE HENPABWIBHBIX PSJIOB, aIATHBHOCTS,
AQHTAarOHW3M M CHHEpPIu3M JAEHCTBUS WOHOB, NpHUBBIKaHWE. B3auMHas koarymsnus u
reTepOKOAryIsIys 30JIeH.

Munesisipubie
CHCTEMBI

MunemnoobpazoBanne B pactBopax [IAB. TepMomuHaMuka MHIEIUIOO00pA30BAHUS.
®azoBple auarpamMmbl KoiutouAHbIX IIAB.  ®opMbl HaxoXIEHUS UX B PacTBOpE.
Kputnueckast KoHIEHTparust MureiuiooopazoBanus. CTpoeHHE MUIEIUT  MBLIA.
Crabmwmmsupyromee W Moromee aeiicteue Mbul. ComoOmwmmzamms.  [IpakTrdaeckoe
3HAUYE€HUE MUIIECIUISIPHBIX CUCTEM.

PacTtBOpBI
BBICOKOMOJIEKYJISIPHBIX

coeTUHEeHUu

OO0mas xapakTepUCTHKa BBICOKOMONEKYISIpHBIX coeaunennii (BMC). Knaccudurkammm
BMC. Tlpupoanbie u cunretnueckue BMC. Meronst mnonyuyeHus. CreneHb
nonuMepusaimu 1 cBoiictBa BMC. JIuneliHble, MIOCKOCTHBIE M IPOCTPAHCTBEHHBIE
nommepsl. Ctpoenne monekya BMC. Kongopmarms. TepmoanHamyka HaOyxaHusl U
pacTBOpEHHsI BHICOKOMOJICKYJISIPHBIX cOoequHEHHH. [laBiieHue M TeruioTa HaOyXaHWs.
Kunernka  HaOyxanms.  @akroppl, Biusiomue Ha  HaOyxanwe.  PacTtBopsl
BBICOKOMOJIEKYJIIPDHBIX ~ COCOUHEHUI  KaKk  TEPMOAMHAMHYECKH  pPaBHOBECHBIE
KoJutonzHbele cucteMbl. CpaBHeHHe cBoicTB pacTBopoB BMC u ruapodoOHBIX 301€e.
Ocobennoctr  mudQy3un, OCMOTHYECKOrO naBieHHs pactBopoB BMC. Bsskocts
pactBopoB BMC.  Onruueckue  cBoiicTBa.  PacTBOpBI  MOJIUAIEKTPOIIUTOB.
[Momnamdonurel.  M303mexTpudeckass Todyka OETKOB M METOABI €€ OIpelelieHusI.
MemOpanHoe paBHOBecue [ mO0ca-JloHHaHa.

Pa3zpadorunk:

JOLIEHT Kadeapsl

(bu3HUECKON U KOJUIOUAHON XUMUHU [%At,%’ __N.I'. bparuukoBa

JOJDKHOCTDh, Ha3BaAHUEC Ka(t)e,[[p])l / OOITUCh WHUOHAIIBI, (1)2‘1MI/IJ'II/I$I

3asenyrommii kadeapon —_
($U3NYECKON U KOJJIOUIHON XUMHHU, TIPO]. M “ A.I'. YepenHUUYEHKO

Ha3BaHHE Kadenpsl

7 L4

TOAITUCH WHUOHAIIBI, q)aMI/IJ'II/IH
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AHHOTALIMS YYEBHOM JUCHUILIUHBL

Ob6pasoBaresibHas mporpamMma
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OHOTEXHOJIOTHHY
(Haumenosanue obpazoeamensnoll npozpammbl (Mpoue, cheyuanruzayus)

HaumenoBanne AHCHHIIJIHHBI

Ocnogbl npumeneHun pe3y1bmamos
KOCMUYECKOU OeaAme/IbHOCMU O1LA OUEHKU
6UAHUA 00BEKMOG IHEPZEMUKU U
Hemexumuu Ha OKpyscaowyio cpedy

O0bémM TUCHHILTHHBI

2 3E (72 uac.)

KpaTKOE CoaepaHue THCIHITIHHBI

Hassanne pa3jenioB (Tem) IHCHMINIHHBI

KpaTkoe conep:xanue pasaeos (Tem)
AU CHHILIHHBI:

KocMmuueckas nestesnbHocTs Poccuu,
l"ocynapcTBeHHast MONUTHKA B 001acTH
HCTIO/Ib30BaHHA Pe3yJIbTATOB KOCMHYECKOH
JeSTENEHOCTH.

OCHOBHbIE CBEIEHHS 0 KOCMHYECKOH JeATENbHOCTH.
OcHoBonoJiararonMe NOHATHS B 001aCTH
ucnonb3osanus PKJI. HopmaTtieHoe npaBoBoe
obecnievyerre B obacTu ucnonszopanus PK]I,
I'naBuas uene Poccum B KOCMHUYECKOMH
JeATETbHOCTH, OCHOBHBIE LIEJIH U 3a/1a4H
KOCMHYECKOii iesTenbHOCTH. MaciuTabbl 1
3Ha4YEeHHEe KOCMHYECKOM ZiesTeIbHOCTH. Buapl
KOCMHHUECKO# JesaTe/ibHOCTH. OCHOBHBIE
HanpaBJIeHHs KOCMHYECKOH JeATeEHOCTH.
IIpoaBuiKeHHE KOCMHUYECKHX MPOAYKTOB M YCIYT.
Hauuonanbhas uHGpacTpyKTypa UCIIO/Ib30BaHH

PK/I.

JIMcTaHLMOHHOE 30HANPOBaHKE 3eMiTH

[loHsATHE AMCTAHUMOHHOIO 30HAHPOBAHHA 3eMITH
([133). Poccuiickue u 3apybexubie cniyTHUkH J133.
O6pabotka nanusix /I33. MeToabl MHTEprpeTaLuy
nanubix J133. Cuctembl 06paboTku (porpaMMHble
Cpe/ICTBA) M MHTEpNpeTalunn AaHHbix J133.
HMcnonb3oBanue nanHbix /133 B petenuu
NPUKIIaAHBIX 3a/1a4 (0630p). A3poKocMHYECKHH
MOHHTOPHHI 36MHOH MTOBEPXHOCTH.

Hcnonb3oBanue pe3ynbTaToB KOCMHYECKOH
NEeATEBHOCTH U1 OLIEHKH BITUAHHA 00BEKTOB
SHEPreTHKH M HEPTEXHMUH HA OKPYIKAIOLLYIO Cpely

Xumuyeckas U HeTeXUMHUYecKas
npombiuieHHoCTh PO, CeippeBas 6aza otpaciu.
HcnoneszoBanue nanubix J133 118 OLEHKH BAMSHUA
00beKTOB Hed)TerazoBoro KOMILIEKca Ha
OKPYKalOLLYIO Cpely B pa3HbIX MPUPOLAHbIX 30HAX.
Hcnonb3oBanue naHHbIX J133 A/ OLIEHKH BIMSAHMA
A00bIMK KaJTHHHBIX COJEH HAa OKPYKAROLLYIO CPEJLY.
Hcenonpsoeanue nanubsix J133 juis OLEHKY BIMSHUS




NPOMBILLIEHHBIX 00BEKTOB J06LIYH aNaTHTOR Ha
OKpysKatowyto cpeay. Mcnone3oanune nanusix /133
IU1 OLUEHKH BIIUSIHUSA 00BEeKTOR 3HepreTuku (ADC,
TOLL, I'SC, I'PIC) Ha okpykaowyo cpeay

Hcnons3opanne reonnpopMalioHHbIX cHcTeM s Hcxonusle nannsie 118 co3naHms

Lie/IeH 3KOJIOrMYECKOr0 MOHHTOPHHTA reouH(popmalMoHHbIX cucTeM. TeXHomornyeckas
cxema 00paboTKH M MHTEpNpeTaLMK TaHHBIX
AMCTaHUMOHHOTO 30H/IMPOBAHMS IS Liej1eH
9KOJIOTHYECKOIr0 MOHHTOPHHTIA.

Paspaboruuxn:
IIpodeccop xadenps
MEXaHUKH T~ —
KOCMHYECKOro monéra & —C <" Muprosa U.A.
JIOJDKHOCTS, Ha3BaHHE Kaq)eﬂpbl MOJINKCH HHHLHAIbI, CI)H.M“.‘]H”

3asenyromuii kadeapoii

MEXaHHUKH £
KOCMHYECKOTI'0 1oJIETa Pazymmusrii 1O.H.
JIOJKHOCTD, HazBalue Kaeaps TOJUTHCh / HHHLMATBI, (paMHIns

1' JlaHHOE NpUNOIKEHHE FOTOBUTCA Ha PYCCKOM M Ha aHITIMACKOM si3bIKax
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COURSE PROFILE'

Educational Program
18.03.02 Energy and Resource Conserving Processes in Chemical Technology. Petrochemistry and

Biotechnology

educational program

name (profile, specialization)

Name of the Subject

Fundamentals of Space Product Applications
in Assessment of Environmental Effects of
Power Engineering Facilities and
Petrochemistry

Volume

2 credits (72 hours)

Brief C

ontents

Course Units

Brief Contents of the Units

Space activities of Russian Federation. National
Policy in the Field of Space Products
Application

Basic information on space activities.
Fundamental concepts in application of the
products of space activities. Regulatory and
legal environment in the field of the application
of products of space activities. Main Russian
objective in space activities, objectives of space
activities. The scale and importance of space
activities. Types and main directions of space
activities. Promotion of space products and
services. National infrastructure of the
application of space products. Space products
and services.

Earth remote sensing

The concept of Earth remote sensing (ERS).
Russian and international remote sensing
satellites. ERS data processing. ERS data
interpretation. Systems of processing (software)
and interpreting Remote sensing data. Using ERS
data in solving applied problems (review).
Aerospace Earth surface monitoring.

Application of space products for assessment of
Environmental Effects of Power Engineering
Facilities and Petrochemistry

Chemical and petrochemical industry in Russian
Federation. Raw material resources base of the
industry. Using remote sensing data for the
assessment of environmental effects of oil and
gas industry objects in various natural zones.
Using remote sensing data for the assessment of
environmental effects of potassium salts
production. Using remote sensing data for the
assessment of environmental effects of apatite

production industry. Using remote sensing data




for the assessment of environmental effects of
power engineering objects (atomic power
stations, thermoelectric plants, hydroelectric
power station, regional power stations)

Application of geo-information systems in Initial data for the creation of geo-information
ecological monitoring systems. Flow chart of processing and
interpretation of remote sensing data for
ecological monitoring.

Developers:
Professor, Space = 7 .
Flight Mechanics RS E =ty LLA. Mirtova
position, department signature name

Chair
of  Space  Flight 4
Mechanics Yu. N. Razoumny
position, department signature / name

1' This supplement is presented in Russian and English languages
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JKonozuueckuil paxynromem

AHHOTAIMS YYEBHOM JUCHMUILTAHLL

O0pa3zoBaTenbHasi IpOrpaMmma

18.03.02. DHepro- u pecypcocOeperaroniue mporecchl B XUMUYECKOM TEXHOJIOTUH,

He(pTEXUMHUHU U OMOTEXHOJIOTHUH

(Haumenoganue 06paA308amMenbHOU NPOPAMMbL (Mpoghuns, cneyuanuzayus)

HaumeHnoBanmne TUCIHUILINHDI

MaJj100TX0AHbIE TEXHOJIOTHH.

O0BEéM TUCHUTIIINHBI

4 3E (144 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILVINHBI:

1. OcCHOBBI JHEpPreTuKu
U Hepro3(ppexkTuBHOCTH

2. Tepmoaunamuxa. IlepBblii U BTOpOI
3aKOHbI TEPMOAUHAMHUKH

3. HcnoJub3oBaHNe NPUPOIHBIX
HCTOYHUKOB YHEPTrUuu
U po0JeMbl IHeprocoepeKeHusl.
JKOHOMMS TOIJIUBA H
JHeprocoepexeHne

4. Ilapocu/jioBble YCTAHOBKH AJIsI
NPOM3BOACTBA YJIEKTPOIHEPIHH

1. Ompenenenue noHATHS 3Hepruu. Dopmbl
SHepruu. JluHaMMKa pa3sBUTHS NPUMEHIEMOU
YeJIOBEKOM JHEpruu. Bo3oOHOBiseMble W
HEBO30OHOBJISIEeMble ~ HUCTOYHUKHA  DHEPTHUHU.

DHEpProBOOPYKEHHOCTb. [lepBuunbie
NCTOYHUKU OHECPTUn COJICHHOT' O u
HCCOJIHCYHOI'O IMPOHUCXOKACHUS. BTOpI/I‘IHBIe
NCTOYHUKU OHCPIruu. y,Z[CJII:HaH
SHEPTOBOOPYKEHHOCTb. DHEpProéMKoCTh
BHYTPEHHETO BaJIOBOTO MPOJIYKTA.

ToHHa yCIOBHOTO TOIUIKBA (T. Y. T.).

2. TepMoauHaMuyeckast cucrema.
N3osnmpoBaHHas TepMOAVMHAMUYECKAs
cucrema. PaBHOBecHOE COCTOSIHHE.
Tepmoaunamuyeckue mapamerpbl. PaGorta u
TEIIoTa rpouecca. IlepBb1it 3aKOH
TEPMOAUHAMUKHU. Bropoit 3aKOH
TEPMOJIMHAMUKU. DHTPOIHUS.

3. Opranuyeckue TOIUIMBA. ArperaTHoe
COCTOsIHME. ECTECTBEHHBIE M HCKYCCTBEHHBIE
opraHuyeckue TtorumBa. Yronb. Hedte u
OpOAYKTHl ee mepepaboTku. [IpuponHblii ras.
Tennora cropanus. Beiciias 1 HU31Ias TEIUIOTA
cropanusi ToruMBa. HeTsSHON >KBUBAJIEHT.
Koadduunent n30BITKA BO3JlyXa Q.
MeponpusTHs 10 SHEProcOEepeKEHHIO.

4. Tepmoannamuueckuii  nukia — Kapho.
IIpeobpa3oBaHue TemjaoTel B padoTy Ha




5. PabGouue nuKJIbI NapPOCHIOBOM
YCTAHOBKH

6. Tepmmueckasi nepepadoTKa 0TX010B.

7. 3esieHasi JHepreTuKa

[IpuMepe  UICAIM3UPOBAHHOM  IOPLIHEBOM
napopoi Mamwuubel. I[Harm 1ukna Kapwo.
Pabora, comepmaemas raszom. Kosddunment
MOJIE3HOTO  JIEMCTBUSA HJCATBbHOW TEIUIOBOU
MaluHel, paboTaromeid mo uukiay Kapuao. O
KHUJIKOM, TapooOpasHOM H  ra3000pa3zHOM
COCTOSIHMM BEILECTBA, KPUTHYECKass TOYKA.

Bnaxxusiit HACHIIICHHBIN nap,
[IapOCOIEPIKAHUE UIIA CTEIICHBIO CYXOCTH.
Tennora mapoo6pazoBanus. Ileperpersiii map,
CBOMCTBA M MPEUMYILECTBA.  DHTAIBIUSA

IIEpPErpeToro napa.

5. Ipsmoit u oOpatubiii ki Kapnao. Cxema
TEIUIOCUJIOBOM  YCTaHOBKH, B  KOTOPOH
ocymecTBisiercss LUkl KapHo Ha BiaxHOM
nmape. I[luxn Penkuna. MHorocryneHuarsie
TYpOUHBI.

6. I'asudukaius orxonos. [Tuponus oTxoH0B.
OxucnureneHblii nuponns. Cyxas NeperoHka
(cyxoit MIUPOJIN3). Oruesoit METOJ
nepepaboTku 0TX0/0B. CKUTaHHME TBEPIBIX
roprounx otxozoB. Knaccudukamuss meronoB
COKMTaHUs. Amnmnapatsl OTHEBOTO
00e3BpEe)KMBAaHUS U TEPEepadOTKU OTXOJIOB.
Cnoesbie Tonku. bapabGaHHble Bpariaronuecs
neyd. Mmuorononossle  neuu.  IIpumepst
SHEPrOTEXHOJOTUYECKUX  CXEM  CXKUTaHHUSA
TBEPABIX OTXOMOB. TexHOJOrMyeckas cxema
YCTAHOBKH JUIsI 00E3BPEXKHMBAHUS TBEPIBIX
OTXO0JI0B, He OOpa3yIoIUX MHHEPAIHLHOTO
ocrartka. TexHojormyeckass cxeMa YCTaHOBKHU
11t 00€3BpEXKUBAHUS OTXOJOB MPHU CKUTAHUH
KOTOPBIX 00pa3yloTcss MHHEpaJbHbIE OCTATKH
(30o;ma, mak). CxeMa YCTaHOBKM CKUTAHUS C
ouncTkoii ['BB 0T MMHEpanbHBIX OCTaTKOB
(30;bI, mUTaKa) W OT  Ta3000pa3HBIX
MUHEpAJIbHbIX KHCIOT W WX AaHTUIPUJIOB.
OHEpProTeXHOJIOTUYECKAsi CXEMa YCTaHOBKHU
JUIL OTHEBOTO OO0E3BPEXKHUBAHUS OTXOJIOB C

YaCTHYHBIM pereHepaTHBHBIM
T
e
I
1
0
u
c
I
0
1
D. OcHOBHBIE BHABI  BO300HOBIIIEMBIX

BCcTOYHNKOB »Heprun (BUD). I1a1b 0CHOBHBIX




HUCTOYHUKOB  DHEPIHH. Hcnonp3oBanune
coJIHEYHOH sHeprur. OCHOBHBIE COBPEMEHHBIE
HAIpaBJIEHUS  HUCIOJB30BAHUIO  COJIHEYHOM
sHepruu. Vcnosib30BaHus COJIHEYHOU 3HEPrUuU
1L MOJIyYEHUS HU3KONOTEHIMAIBHO N
TEIUIOTHI. KonuenTparopsl COJIHEYHOM
SHEpruu. AKTHUBHBIE TEIJIOBBIE COJIHEUHBIE
CUCTEMBI (remmocTaThl). ConnHeunble
JIEKTPOCTAHLIUU

6amennoro tuna. [Ipeumymecrsa. [laccuBHbie
U aKTUBHBIE COJIHEUHBIE cucTeMbl. CoJIHEUHBIE
abcopOunoHHbIe X0NOAUIBHUKH. CoJHEeuHbIE
npyasl.  Conneunble mneuu.  CoJyiHe4HbIE
JUCTUILIATOPBI (ompecHuTENN BOJBbI).
ConHeuHble  CYIIMIKHA. AKKyMYJIMpPOBaHHE
TEILUIOBOM DJHEPrUHU, IIOJIyYEHHOHW 3a CUer
UCIOJIb30BAHUSA  COJIHEYHOTO  M3JIyYEHHUS.
[Ipsimoe npeoOpa3oBaHue COTHEYHOM YHEPTUU B

AIIEKTPUYECKYIO C IIOMOILBIO
(OTODNEKTPUUECKUX, MIUPOIIEKTPUUECKUX,
TEPMO3MHUCCUOHHBIX,

(OTOANEKTPOXUMHUUECKUX u IPYyrux

IE€HEpAaTOPOB IOCTOSTHHOIO ToKa. (OCHOBHBIE
OPUHLUOBL  paboTBl  (POTOANEKTPHUUECKUX
npeoOpazoBareneii. CoNHEYHbIE DIIEMEHTHI.
TexHonorust U3roToBaeHUs (HOTOIIEKTPOHHBIX
npeobpazoBareneid. [losydenne  Bogopofa.
Ilonyuenue BOIOpOAA paA3IOKEHUEM BOJBI.
TommmBHBIE  dleMEHTBI. T3  IIEIIOYHEIE,

TBEPAOIOJIUMEPHBIE, dochopHOKHCTBIE,
pacriaBKkapOOHAaTHBIE M TBEPIOOKCHIHBIC
HU3KO-, cpenHe- u

BBICOKOTEMIIEpaTypHbIe. BeTposHepreTuka.
I'eorepMainbHas dJHEpPreTUKa.

PazpaboTumnkm:

IIpogeccop kadeapsl 5KOJIOTHIECKOTO

MOHUTOPHHIA U IIPOTHO3UPOBAHUS
JOJDKHOCTDh, Ha3BaAHUEC Ka(be,l:[pbl

3aBenyrommii kageapoi
AKOJIOTUYECKOT0

MOHHUTOPHUHI'A U IIPOrHO3UPOBAHUS
Ha3BaHue Kadeapsl

1
/./7 A.B. JIykanun

WHUOHAJIBI, (baMI/I.HI/UI

V4
7/ ] M.JI. XapnamoBa
P

WHUOHAJIbI, (baMI/IHI/ISI




Dedepanvroe 20Ccy0apCmeeHHoe ABMOHOMHOE 00PA308aAMENbHOE
yupesicoenue gvicuieco obpazosanus « Poccutickuti ynueepcumem opyacowvl

HAPOO08 »
IKonozuueckuil paxynromem
AHHOTAIIYS YYEBHOM JUCHUILIUHBIL:
O0pa3zoBaTesbHasi IPOrpaMma
18.03.02 "JHepro- u pecypcocéeperamime npoueccbl B XAMHYECKOIl T€XHOJIOTHH,

HepTexumuu u omoxumuu'
(Haumenoganue 06pA308aMeNbHOU NPO2PAMMbL (npoghuns, cneyuanuszayus)

HanmeHoBaHue
Marematuka

AUCHHILINHBI

O0LEM TUCHUIITTHHBI 6 3E (216 4ac.)

Kparkoe conepxanue

AUCHHUILINHBI

HasBanmue pasgesioB (tem) | Kparkoe cogep:kanue pa3nesioB (Tem)

AUCHHUILINHBI AUCHUIINHBI:
Omnpenenureny BTOPOro U TPETHErO NOPSIKOB
U MX CBOWCTBA. MUHOPBI U anredpanyeckue
JIOTIOJTHEHUSL. Bpruncienue onpenenurenei
TPETHEro MOPAIAKA PA3JI0KEHUEM 10 CTPOKE
(cronbuy). [TonsiTrie 06 onpenenuTene n-ro
nopsaka. Matpuupl U JEHCTBUS HAJl HUMMU.
Bektopsl. Paznoxxenue BekTopa o 6asucy.
Oprt BekTOpa. BekTopsl B IpsAMOYToabHOM
cucreMe koopauHar. [IpousBeneHust BEKTOPOB;
UX OIIPEJEJICHNS, OCHOBHBIE CBOMCTBA,
CHOCOOBI BEIUMCIICHHS U TPUMEHEHUS K
peleHnIo PU3NUECKUX U Te€OMETPUIECKUX

JIuHenHas 1 BEeKTOpHas 3a71a4

anreOpa IIpsimas Ha miockoctu. Bzaumuoe

AHanuTuyeckas reoMeTpusi | pacrojioKeHHe IBYX MpsAMbIX. [nockocTs u

Beenenue B ananus u npsiMasi B MPOCTPAHCTBE, X YPAaBHEHUS U

middepenunanbHoe B3aUMHOE pacroyioxkeHue. Kpusbie u

UCYHCIIEHUE (PYHKIIHIA MMOBEPXHOCTH 2-TO MOPAJIKA; NX KAHOHUYECKHUE

OJIHOY IIEPEMEHHOM. YPaBHEHUS U IIOCTPOEHUE

MHoxecTBa U JEUCTBUS HAJl HUMH.
Huarpammel Diinepa-Benna. Yucnossle u
TOYEYHbIE MHOXECTBA.

OyHKIUA 0HOU nepeMeHHou. [Ipenen
¢ynkuuu. beckoHedHO Masble 1 OECKOHEYHO
6onpue Gpynkuun. CpaBHEHHE OECKOHEYHO
manbix. [Ipenenst. [Ipupamenue GyHkuuu.
HenpepbIBHOCTH (DYHKIIMH B TOUKE U HA
unrepBaine. Touku paspeiBa. IIponssoanas
¢bynkuuu. [Ipasuna quddepenunpoBanus.
Huddepennnan. OCHOBHBIE TEOPEMBI
middepennunanbHoro ucuncnaenus. [Ipasuso

Jlonmrans. Bo3pacranue u yosiBaHue
(GyHKIMU Ha HHTEpBajie. DKCTPEMYM,
HauOoJIbIIee U HaUMEHbIIIEe 3HAYCHHE
(GYHKIMHU OJTHOH MEepEeMEHHOM Ha HHTEpBAJe.

OYHKIMU HECKOIBKHUX
IIEPEMEHHBIX
HHTerpaibHOE HCUUCTICHUE




Yucnoseie U BeimykinocTs, Touku nepernba KpuBOH.
(byHKIIMOHATIBHBIE PSIIBI AcumnroTsl. O0Imas cxema UCCIIeI0BaHUS U
noctpoeHus rpaduka GyHKIUU OTHON
MEPEMEHHO M

@DyHKIMS HECKOJIBKHUX MIEPEMEHHBIX, 001aCTh
onpenenenus. [Ipenen pyHKunu AByX
nepeMeHHbIX. HenpepbIBHOCT (PyHKIIMY B
TOYKE U B 001acTu. YacTHbIE IPOU3BOIHBIC.
HuddepeHunpyemMocTs GYHKIIUN HECKOIBKHX
nepeMeHHbIX. [loHbIi muddepeHnman u ero
reOMETPUUYECKUI CMBICII. YacTHbIE
IIPOU3BO/IHBIE BBICIIUX NOPSAAKOB. CII0KHBIE U
HEsIBHBIC (DYHKIIMU HECKOJIBKHX MEPEMEHHBIX.
KacarenbHast I10CKOCTh U HOpMAIb K
MOBEPXHOCTU. DKCTPEeMYyM (YHKLUHU JABYX
nepeMeHHbIX. HeoOXomumble 1 ToCTaTOYHbIE
ycnoBus skcTpeMyma. [Ipoussoanas no
HAMpaBJICHUIO U TPATUCHT (YHKIIUU
HECKOJIbKUX IIEPEMEHHBIX.

[TepBooOpa3Hast, HeOTpeAEICHHbII HHTETPal.
Mertopl uHTerpupoBanus. OnpeneneHHbIi
MHTETpaj 1o OTpe3Ky. 3anaun 06 o0beme Tena
U Macce TeOMeTPUYECKOr (PUTypHI,
MIPUBOSALINE K IOHATUSAM ABOWHOTO,
KPUBOJMHEWHOTO, IOBEPXHOCTHOTO U
TPOMHOT'O UHTETPAJIOB.

YucnoBoi psg, CXOAUMOCTb, CyMMa.
OcHOBHBIE CBOMCTBA CXOIALINXCS PSIOB.
ITpuznaku cxogumoctu. CTeneHHbIE PSIbL.
NurepBan cxonumoctu. Pansr Telnopa u
Maxkiopena. Paznoxenue pyHkuuii B
CTENEHHbIE psibl. [IpMeHEeHne CTENEHHbIX
PSI0B B IPUOIMKEHHBIX BHIYHCIICHUSX.

PazpaboTumnkm:

JlouieHT kadeapbl MPUKIATHOW YKOJIOTUH JLé/2— T.H. Jlenamena
JOJDKHOCTh, HA3BAHHUC Ka(bej:[pm IIOAIIUCh HHHUIIHAJIBI, (baMPIHPI}I /

Crapunii mpenojaBaTelib

Kadeapbl TPUKIIATHOW SKOJIOT I C% /&/&2_ JI.B. bparuna

JOJDKHOCTDh, HAa3BaAaHUEC Ka(i)e,[[pbl MO Ch HHUIUAJIBI, (baMPIJﬁI

3asenyromas kageapoi
MPUKIAAHON IKOJIOTUH ﬁ e M.M. Peauna

Ha3BaHUC Ka(bej:[pm TOAITNCh HHUIHAJIBI, (baMPIHPI}I




Deodepanvroe 20Ccy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUPEeHCOeHUe
gvicuieco oobpazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8

dKonozuueckuil paxynrvmem

AHHOTAIMS YYEBHOM JUCHMUILTAHLL

O0pa3zoBaTenbHasi IpOrpaMmma

18.03.02 "JHepro- u pecypcocéeperamime npoueccbl B XAMHYECKOIl T€XHOJIOTMH,

HepTexumuu u omoxumuu'

(Haumenoganue 06paA308amMeNbHON NPOPAMMbL (MPOohuns, cneyuanuzayus)

HaumeHnoBanmne TUCIUILINHLI

Memoovr mamemamuueckou cmamucmuky

O0BEéM TUCHUTIIINHBI

4 _3E (144 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)

Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:

AUCHHMILINHBI
OcHoBHbIE noHatus | [IpoctpancTBoO neMeHTapHBIX UCX0A0B. COOBITHS, JEWCTBUS HA
TEOPHH BEPOSTHOCTH HUMH. BeposTHOCTHOE MPOCTPAHCTBO.
Kiaccuueckoe omnpezenenrue BepOSATHOCTH. DIEMEHTbI
KOMOMHATOpUKHU. [ 'eoMeTprieckoe onpeieseHre BepOsSITHOCTH.
3ajaua o BCTpeye.
OcHoBHbIE TEOPEMBI YcnoBHas BEPOSITHOCTE. ®opmyiia YMHOKEHHUS

TCOPUHU BCPOATHOCTU

BepositHOocTel. Dopmyna nonHou BepositHocTH. Popmyna balieca.

Cxema bepnynnmn

Cxema bepnymnu, popmyna bepaymnu. Teopema Ilyaccona.
JloxanbHasg Teopema Myaspa-Jlaruiaca. IHTerpansHas Teopema
Myaspa-Jlamnaca. 3akoH 6onbiux yucen B opme beprymnn).

CnyvaiiHble BEJIMYMHBI U
UX paclpenesIeHUs

Cnyyqaitnas BenuuuHa. QyHKIMS paclpeieieHNs U €€ CBOMCTBA.
JluckperHas ciay4yaniHas BeJlMuuHa. P pacnpenencHus.
buHoMMansHOE, IyaCCOHOBCKOE, FTEOMETPUUECKOE
pacupenenenus. HenpepeiBHas cinydaiiHas BennuuHa. [InotHoCTh
pacnpeneneHus U ee cBoiictea. PaBHomepHoe,
JKCIIOHEHIIMAJIBHOE, HOPMAJIbHOE, pacpezeieHus. OyHKuus ot
CIy4allHOM BEJIMYMHBI . MaTeMaTHYECKOE OKUIAHUE CITyYanHOMU
BEJIMYUHBI, €70 CBOMCTBA. J(MCHepcHs CllydallHON BEJIMYUHBI, €€
CBOMCTBA.

MHoromepHsie
CIy4aliHble BEJIMYHUHBI U HUX

MHoromepHas ciydaiiHasi BEIU4YHMHA (Ha IpUMeEpe 2-MEpPHOM).
JluckpeTrHas [ByMepHas cilydaiHas BeqndnHa. HenpepbiBHas
JByMEpHas cllydaliHasi BEIUYHMHA. Y CIIOBHBIE PACIIPEACTICHUS

CBOMCTBa
CIIy4aiiHbIX BeJIMYMH. He3aBucuMeble CitydaiiHble BEJIMYUHBI.
@DYHKINU OT IBYMEPHOH CIy4yailHOM BETMYMHBI (BBIYMCIEHUE
pacnpeneneHui).
OOmtue CBE/ICHUS | 3a/layl MAaTEMaTUYECKOW CTaTUCTUKU: OLIEHKH HEN3BECTHBIX

MaTEMATUYECKOU CTaTUCTUKHA

[IapaMeTPOB U NIPOBEPKA CTATUCTUUECKUX rUnoTe3; OCHOBHBIE
MOHATHS MATEMAaTUYECKOW CTATUCTUKU: T€HEPATIbHAS
COBOKYITHOCTb; TeOpeThyeckas (QyHKIMS pacrpeesieHus;
BbIOOPKA; BApHALIMOHHBIN U CTATUCTUYECKUN PSIIBL;
sMIMpHYecKas GyHKIus pacnpeaenenus. [Ipocreitmue
CTaTUCTHUYECKHE MTPeoOpa30BaHUs: CTATUCTHKH; BEIOOPOYHBIE
XapaKTEPMCTHKM (B TOM YHCJIE AUCTIEPCHH 6> 1 s°). OCHOBHBIE
pacnpeeneHuss MaTeEMaTHUeCKON CTAaTUCTUKN: HOPMAJIbHOE; XU-
kBazpar (Ilupcona); t-pacupenenenue (CTeroeHTa)




OLEHKA  HEWU3BECTHBIX

I1apaMeTpoB

CraTucTyeckne OLEHKU U UX CBOMCTBA: COCTOATENbHOCTD;
HECMEIIEHHOCTh; HepaBeHCTBO Pao-Kpamepa; 3¢ exTHBHOCTS.
MeTto1 MaKCUMaIbHOTO MPaBAOION00US: OIICHKA HEU3BECTHOM
JUCIIEPCUU HOPMAJIBHOTO pacipeneieHus (2
ciydasi).JloBeputenbHble HTEpBabl. [locTpoeHue
JOBEPHUTEIHHOTO UHTEPBAJIA /Ul HapaMmeTpa OMHOMHUAIILHOTO
pacupenenenus. [locTtpoeHne 10BEpUTENBHBIX HHTEPBAJIOB IS
[1apaMeTpOB HOPMAJILHOI'O PaCIpeIeICHUS.

IIpoBepka
CTaTUCTUYECKUX TUIIOTE3

CraTucTrueckas runoTes3a; OCHOBHAsI U KOHKYpUPYIOLIas,
IpOCTast, CII0KHAs, MapaMeTpuiecKas U HerapaMeTpuieckas
runote3sl. Kputepuit, nomyctumast 1 KpuTudeckast 00jacTu,
CTaTUCTHKA KPUTEPHS, OIIUOKH MEPBOTO ¥ BTOPOTO POJA, YPOBEHB
3HaYMMOCTH, pa3Mep, OTIepaTUBHAS XapaKTEPUCTHUKA U MOIITHOCTh
KPHUTEPHSL.

Kpurepuii cornacust Xu-kBaapar.

JlucniepcuOHHBIN aHanu3, Kpurepui Ouuiepa.

Koppensuumonnslii ananus, koapunuent koppessiuuu [Tupcona

O0bem aHHOTAIMM He J0JZKEeH NMPeBbIIATh 2 CTP.

PazpaboTumnkm:

JoueHT kadenpul
OPUKJIATHON DKOJIOTUH

[OMKHOCTb, Ha3BaHMWe Kadeapbl

Crapimuii mpenoaaBaTeib

_Jlenamesa T.H.

Kag]zeg[zm

OPUKJIATHON DKOJIOTUHA

noanuco MHULMaNbl, bamunus

_Yemomanosa B.1.

[OMKHOCTb, Ha3BaHWe Kadeapbl

3asenyrommii kadeapon

[IpukiagHOM 3KOJIOrUU
Ha3BaHue Kadeapsl

noanuco MHULManNbl, bamunus

b =

Peanua M.M.

TOAITUCH WHUOHAIIBI, q)aMI/IJ'II/IH

1 I[aHHOe MPUITIOKCHUEC TOTOBUTCS HA PYCCKOM U Ha AHTTIUACKOM SI3BIKaX




Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

gvicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

18.03.02 Duepro - U pecypcocoeperaoime npouecchbl B XUMHUYECKOH

IKonozuueckuit haxkyromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

OO0pa3zoBaTenbHasi IPOrpaMma

TEXHOJIOIMH, He)TeXMMHHU U OMOTEXHOJ 0T UM

HaunmenoBanue
JTUCIHHUIIINHBI

Metpoaorus, CTaHIAPTU3ALMA U CepTUPHUKANNSA

O0beM TUCHUNIINHBI

3 3E (108 uyaca)

Kpatkoe conep:xaHue TUCHHUILINHBI

HasBanmue pasaesioB Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:
AUACHUIINHBI

Poub MeTtposorud, | Beegenue. Mictopuueckuid 3KCKypce

CTaHapTU3aLUU u

cepTH(UKaLUN B

obecrieueHny KayecTBa

HopmaTtusHO-11paBoBbIC
u OpraHU3alMOHHbIE
OCHOBBI oOecrieueHHs

€AVHCTBA U3MEPEHUI

[TonsiTMe METPOJOrUM Kak Hayku o0 m3MepeHusix. 3akoH PD
"O6 obecnieueHnn eauHCTBa M3MepeHuit". I'ocynapcTBeHHas
cucrema oOecrieueHHs €IVHCTBA U3MEPEHUN.
MexayHapoHOEe COTPYJHHYECTBO B OOJACTH METPOJIOTHH.
HopmatuBHas u stanmonHas 0a3a. PernoHanbHble OpraHbsl U

METPOJIOTUYECKUE CITYXKObI IPeIPUATHH.

IIponeccel M3mMepeHU U
MOTPEIIHOCTH
U3MEpEHUN

Bunbl u3MEpUTENBHBIX 3a7a4: WU3MEpPEHUE CKAPHBIX H
BEKTOPHBIX BEJIMYUH, XapAKTEPUCTUK ACTEPMUHUPOBAHHBIX U
CIIyJafHBIX TPOIECCOB, (YHKIMOHAIBHBIX 3aBUCHMOCTEH.
W3meputenbHblii  skcnepuMeHT.  OOBEKT — M3MEpeHHid,
u3MepsieMasl BEIIMYUHA, CPEACTBA WM3MEPEHUM, IIPUEMHUK
uHpopmanuu.  MeToauku

Knaccudukarus

BBIINIOJIHCHU S HBMepeHHﬁ.

BUJOB M3MEpeHUU. Meroaudeckue U

MHCTPYMEHTAJIbHBIC MIOTPELIHOCTH. ITorpemnoctu

COTJIACOBAHUS CPEACTB U3MEPEHUIN C 00bEKTaMU M3MEpPEHHIH.
[lorpemHocT  OpsMBIX U

KOCBCHHBIX  W3MEPEHMUIA.

ITorpemHoCcT! OTHOKPATHBIX U MHOTOKPATHBIX U3MEPEHUM.

CpenctBa u3MepeHUil u
TEXHOJIOTHUA ux

MNPUMCHCHUSA

Knaccudukarus CpelCTB

npeobpa3oBarTeny, MpubOpbI, YCTAHOBKU U cucTeMbl. CpecTBa

U3MEPECHUM: MEpEHI,
U3MEpPEeHU HeaNneKTpuueckux BenuuuH. IIpeoOpasoBarenu

(maTumkun) TEMJIOTEXHUYECKUX, reOMETPUUYECKUX,
CBETOTEXHUYECKUX BEJIUYMH U T[AapaMETPOB JBUXKECHHSL.
CpenctBa HM3MEpeHMH 3JEKTpUYECKUX BenuuuH. Cpenacrtsa
M3MEPEHUN XapaKTepUCTUK mpoueccoB. ONHO3HAUYHBIE U
MHOTO3Ha4YHbIe MEpbl (DU3MUECKUX BEIHYMH U TEHEPaTOPHI

CUTHAJIOB. METOIMKH BBITIOJIHEHUS] U3MEPEHU .




Merponoruyeckue Cratuueckue XapaKTEPUCTUKH. AJMTHUBHEIE,
XapaKTEpPUCTUKHU CPEACTB | MYJIbTUIUIMKATUBHBIE W HEJIMHEHWHBIE  COCTaBJISIOLINE

U3MEpEHUN MOTPEINHOCTH.  BXOAHBIE U BBIXOAHBIE  MMIICJAHCHI.
Jlunamuueckue XapaKTEePUCTUKH. Junamuueckue
MIOTPEITHOCTH u MOTPELIHOCTH JaTUPOBAHUSL.

JIOTIOMTHUTENbHbIE TMOTPEIIHOCTH W (DYHKUUH  BIMSHUSA
BHEIIHUX (DakTOpOB (Temmeparyphl, BIOKHOCTH U T.I.) U
HEMH()OPMATUBHBIX [APaMETPOB H3MEPSIEMOT0  CHUTHAA.
IlorpemHocTy Kak ciydailHble BEJIUYMHBI U KaK CIIy4aiiHbIC
npoueccel. OcCHOBHbIE XapakTepucTHkM. HopmupoBanue
norpemHocTeil. Kinaccsl TouHOCTH.

Mertponoruueckoe Cucrema mepenaud  eIuHHUI  (U3UUYECKUX  BEJIUYHH.
obGecrieuenne  cpenctB | [loBepounsie cxeMbl. MexmnoBepouHble HHTepBaibl. [loBepka
U3MepeHui U KanuOpoBKa cpeacTB u3MepeHuil. OOpas3noBble U
BCIIOMOTAaTeNbHBIE cpencTBa. IIpaBoBbIE acHeKThI MPOIETyp
MOBEPKU (KaJIMOPOBKH).

Mertpoiioruueckoe Merpoisiorudeckass ~ 3KCIIepTU3a  KOHCTPYKTOPCKOM — H
obecrieueHue TEXHOJIOTUYECKON JOKyMeHTanuu. Ha3HaueHue A0IycKoB Ha
IIPOCKTUPOBAHUSA U | M3 M PEXUMBI TEXHOJIOTHYECKUX IpoleccoB. Bridop
[IPOU3BOACTBA METOJUK U CpPeACTB  M3MepeHHH.  Jl0CTOBEpPHOCTH

KOHTPOJIBbHBIX IPOLIEAYP U METPOJIOIMUECKHUE XapAKTEPUCTUKU
cpeactB wu3MepeHuil. OOecrneueHne NPUEMIIEMBIX PHUCKOB
OLIMOOYHBIX pEeIIeHUH.

HopmarusHo-nnpaBoBele | [lonstue cranmaptuzanuu. 3akoH P® "O cranmaptuzanun'.
u opranusanuoHHsle | ['ocynapcTBeHHas cucrema CTaHJapTHU3ALUH.
OCHOBBI CTaHJApTU3ALNU. | MexXayHapoiHOe COTPYAHHUYECTBO B oOmactu
CTaHAapTU3alU. MexayHapoaHble, MEXIOCYIapCTBEHHBIE U
rocyJapCTBeHHbIC (HAIMOHAJIbHBIE) cTaHAapThl. CTaHIapThI
oTpacneif,  obmectB, npeanpustuii.  KonTpomp  3a

COOJIIO/ICHUEM CTaHApTOB.

[Tporpamma cocraBneHa B coorBercTBuH ¢ TpedboBanusivu OC BO PYTH/®I'OC.

PazpaboTumnkm:

CTapILIXN NIPENoAaBaTellb,

Kageapa 3K0JIOrHYECKOro %
MOHHUTOPHHI'A U IIPOrHO3UPOBAHUS K.B. HUcaes

JOJDKHOCTDh, Ha3BaAHUEC Ka(be,[[p])l

3asenyromas kageapoi
5KOJIOTHYECKOTO MOHHTOPHUHIA 7//

U IIPOrHO3UPOBAHUSA M. . XapnamoBa

HasBaHwue Kadeapbl no,a,nmzs/ MHULManb, bamunun




Deodepanvroe 20Ccy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE
yupeosicoenue gvicuieco obpazosanus « Poccutickuti ynueepcumem opyacowvl

Hapooo8y

IKonozuueckuil paxynromem

AHHOTAIIYS YYEBHOM JACHUILIAHBI

MopennpoBaHue YHEPro- U pecypcocoeperarmumx mpoueccos B
XHMHYECKOI TEXHOJIOTMH, He()TeXHUMHUH U OMOTEXHOJIOTHH

I10 HAIIPaBJICHUIO IIOATOTOBKHU

18.03.02 DHuepro- u pecypcocOeperaroiine mpoiecchl B XUMHUYECKON
TEXHOJIOTHH, HEHTEXUMHUU U OMOTEXHOJIOTUU

HaumeHnoBanmne TUCIUILINHLI

Mooenuposanue 3nepzo- u
pecypcocoepezarouux npoueccos

6 XUMUYECKOU MexXHON02UU, Hehmexumuu u
Ouomexnonozuu

O0BEéM TUCHUNIIINHBI

4 3E (144 uac.)

Kpatkoe conep:xaHue THCHHUILINHBI

HasBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILVINHBI:

1. OcHOBHBIE
MO/IeJINPOBAHUS

NMOHATHUSA MeToaa

MopaenupoBanue u Mmojenu. O0Imue BOompocsl

MaTEeMaTHYEeCKOTO  OMNKMCAaHUS  IMPOLECCOB.
HekoTtopeie ocobeHHOCTH Mojenel W 3amad

MaTEMaTU4CCKOTO MOJACIIMPOBAHUS.

2. DJjIeMeHTBI TEOPHH IKCIIEPUMEHTAa

Cnyuvaiinble COOBITHSL U CIIy4aiiHbIe
BenuuMHbl.  CTaTUCTHYECKHE OLEHKU U
IpoBEpKa rumore3. MeTox HauMEHbIIUX

kBazparoB. [InanupoBaHue s3KkcriepuMeEHTa.

3. MaremMaTH4ecKoe ONMCAHNE XUMHYECKHX

CTCXI/IOMeTpI/IH U PABHOBCCUC XUMHUUCCKHUX

peakumi peakuui. dopmanbHas XUMHYECKas
KUHETHKA.

4. Hcnoab3oBaHue 3aKOHOB xummuueckoii | CkopocTh TOMOTE€HHBIX XUMHUYECKUX

KMHETHKH NPH BbIOOpPE TEXHOJOIMYeCKOro | peaxluu. 3aBUCUMOCTh CKOPOCTH

peXXHMa W MOJEIHPOBAHUH JHEPro- H
pecypcocteperamumux npoueccos

XUMHUYECKUX PpPEaKUM OT KOHUEHTPALMU

pearenToB.  KuHernueckue  ypaBHEHUS.
CrniocoObl M3MEHEHHMS CKOPOCTH TMPOCTBIX H

CJIOKHBIX PEaKIUU.

5. AHaIu3 ¥ onMcaHNe MPOIECCOB B MOTOKE

[Torokn B  ammaparaXx  HENPEPHIBHOTO

nercTBusl. Moaenu uAcalbHBIX IIOTOKOB.
CraTucTtrka BpeMeHH MPeObIBAHUS B TIOTOKE.

MO,Z[CJ'II/I HEUACAJIBbHBIX ITIOTOKOB.




6. SlBaenmss mepeHoca B  XHMHKO- | MexaHU3Mbl NepeHoca. TemoBble SIBICHHS.

TEXHOJOTHYECKHX Mpoleccax, nx aHaiau3 u | Buemuenuddysunonnoe TOPMOXKECHHE.

onucaHue Buyrpumnddysnonnoe TOPMOKEHHE.
[Tporecchl ¢ Mex(a3HbIM MaCCOOOMEHOM.

7. MoaeanpoBanue JHepro- U | Maremarnueckue MOJENM HECTallMOHAPHBIX

pecypcocOeperalummx MnpoueccoB ¢ y4eToM | IIPOLECCOB. [TapameTpuueckas

BO3MOKHOM HECTALIMOHAPHOCTH YyBCTBUTEIBHOCTH u YCTOWYUBOCTH
IIPOLIECCOB.

8. OnTumusanus JHepro- u | GopmynupoBaHue 3a4a4d  ONTHUMM3ALUU.

pecypcocOeperalommx nNpoueccoB Ontumuzanus METOJIOM
middepennuansHoro ucuucnenus. Ilouck
OnTUMyMa YHUCIICHHBIMH METOJIAMHU.

DKCIepUMEHTANIBHBIN IOUCK ONITUMYMa.

9. AHaym3 COBpPEMEHHBIX
HH(pOPMAIHOHHBIX TEXHOJIOT U

CoBpemeHHbIE MH(POPMAIMOHHBIE

texHosiorun. OOpaboTka wuHoOpMaIK ¢
UCTIOJb30BAHUEM TMPHUKIATHBIX MPOTpaMM U
0a3 MaHHBIX JJIS pacyeTa TEXHOJIOTHYECKUX
napamMeTpoB, 000pyIOBaHHS ¥ MOHHTOpPHHTA

IIPUPOIHBIX CPEX

PazpaboTumnkm:

JoueHT kadenpbl
9KOJIOTUYECKOT0 MOHUTOPHHTA p

Y [IPOTHO3UPOBAHUSI e

H.A. Ky3HenoBa

JOJDKHOCTDh, HAa3BAHUEC Ka(i)e,[[pbl

3asenyrommii kadeapon
9KOJIOTMYECKOI0 MOHUTOPUHT A

U IIPOTHO3UPOBAHUS

HOA1HCh

2,

WHUOHAJIBI, (baMI/IH]/ISI

M.J. XapnamoBa

Ha3BaHHE KadeIprl

Hoanuch

WHUOHAIIBI, (1)£‘IMI/IJ'II/I$I




Deodepanvroe 20Ccy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUPEeHCOeHUe

gvicuieco oobpazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8

JKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

OO0pa3zoBaTenbHasi IpOrpaMma

18.03.02 «DHepro- u pecypcocOeperarolme Iporecchl B XMMUYECKONM TEXHOJIOTUH,

HeTEXUMHUU U OUOTEXHOJIOT U

HanmeHoBaHuA TUCHUILINHDI

Heopranuuyeckasi Xumus

O0BEéM TUCHUTIIIINHBI

3 3E (108 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

Crpoenue atoma. XuMU4ecKas
CBSI3b

DNEeKTPOHHBIE KOH(UTYpAIIMA AaTOMOB U HOHOB.
[Tepuonnueckuii 3akon J[.11. Menaeneesa.

MerTo/1 BaleHTHBIX cBs3eil. BanenTHOCTD. [ 'nOpumm3amus
opOuTtaneii. XumMuueckas CBS3b B KOMILIEKCHBIX

COCAMHCHUAX

Tepmoxumus. XumMudeckoe
paBHOBECHE

OcHoBBI TEpMOXUMHUHU. DHTaNbNUA. 3aKoH ['ecca.
Outponus. CBoboaHas sueprust ' mdboca. Xumuueckoe
paBHOBecue. 3aKoH aeicTBUS Macc. CMelieHne

XUMHUYCCKOTO PAaBHOBCCUSA

PacTBOpbl. DnekTposnTuyeckas
JccoLaIus

OOmue mOHATHUS O JHCIEpCHBIX cuctemax. CrocoOsbl
BBIPQXKCHUS KOHIIGHTPALMM PAcTBOPOB: MaccoBas JI0JI,
MOJIIpHAsE ~ KOHIICHTPALIUH,

MOJISIpHAsE ~ KOHUEHTpalHUHu

SKBUBAJIEHTOB BEIIECTBA. Te€OpHUs BIEKTPOJUTHYECKON

JUuccolralun

Jlucconmanus cnadbIX U CUIBHBIX
NEKTPOJUTOB. [ 'uaposns conen

Cnalble >neKTpouThl. 3aKoH pazdasieHus. Dddexrt
oOmiero nona. bygepusie pactBopsl. CuibHbIE
ANIEKTPOUTHL. AKTUBHOCTH U KO3(PPUIIMEHT aKTUBHOCTH.
NonHas cuna. Monnoe npousseneHue Boasl. BoxopoaHblit
nokasarensb. ['uaponus coseil. 3aBUCUMOCTb THAPOJIN3A OT

TEMIIEPATypPhl U KOHLIEHTPALUU PACTBOPOB

I'ereporenHslie paBHOBECHSL.
KoopaunamoHHble coeAMHEHNS

KoHcranTa pactBopumocTu. PactBopumMocTs. YcnoBus
pacTBOpeHus: M 00pa30BaHUs OCA/IKA.
DNEKTPOIUTHYECKAs JUCCOLMALMS U KOHCTaHTa

HECTOMKOCTH KOOPIUHALIMOHHBIX COCTUHEHUN




OKHUCIIUTEBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUU

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.
OKHCIIUTENHEHO-BOCCTAHOBUTEIbHBIE MOTEHIIUAIBL.
VYpaBHenue HepHcra. YcnoBue npoTekaHust

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COEAMHEHUIN

OcHOBHBIE KJIaCChl HEOPTAHUUYECKUX COEAMHEHNUN: OKCUBI,
OCHOBAHHUS, KUCIIOTHI, aM()OTEPHBIE FIEKTPOIUTHI, COITH.

B3anmoCBsI3b KI1aCCOB HEOPraHUYECKUX COEIUHEHUMN

OCHOBBI KAUECTBECHHOI'O aHAIIM3a

OCHOBBI KAUECTBEHHOI'O aHAJIM3a KATUOHOB U AaHHOHOB.
Onpenenenne katnoHoB [ — VI ananuTuyeckux rpymnm u

aHnoHoB | — III aHanMTHYeCKuX IrpyII B pacTBOpax

OCHOBBI KOJIMYECTBEHHOTO
a”Hajgn3a

OCHOBBI KOJIMYECTBEHHOTO aHajlu3a. MeTo bl
HEUTpAIN3aLNH1, KOMILIEKCOHOMETPUH, OKCUIUMETPUU U

(boToKOTOpUMETPUH

PazpaboTumnkm:

JlouieHT kadenpsl oOIIe XuMun

3aBeayromuii kadeapoit oomed XuMmun

P.B. JIuako

.
(7 /, B.B./laBb110B




Deodepanvroe 20cy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUPEeHCOeHUe

gvicuieco obpazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

IKonozuueckuil paxynrvmem

AHHOTAIIUS YYEBHOM JUCHUILIIAH

OO0pa3zoBaTesbHasi IPOrpaMmMa
18.03.02 "JHepro- u pecypcocéeperamime npoueccbl B XAMHYECKOIl T€XHOJIOTHH,

HepTexumuu u omoxumuu'
(Haumenosanue 06paz068amenbHol NPocpammul (npoghuns, cneyuanuzayus)

HaumeHnoBanmne TUCIHUILINHDI

HopmupoBaHue M CHUKeHHE 3arpsi3HEHUI

O0BEM TUCHUTIIINHBI

4 3E (144 4ac.)

Kpatkoe conep:xanue THCHHMILINHBI

HasBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:

Bsenenue. CymHocTb SKOJOTHYECKOTO

HOPMHUPOBAHUS

Tema 2. CucremMa D>SKOJOTHYECKOTO

HOPMHUPOBAHUS

Tema 3. Teoperuueckue OCHOBBI

HOPMHUPOBAaHUA TCXHOTICHHBIX HAI'PY30K

Tema 4, MNpaBosble OCHOBbI
3KO/I0rM4yeckoro HOPMMPOBaHUA 7
CTaHAapTU3aLuK

Tema 5. Dkoslornueckoe HOpMUPOBAHHE
BO3JICHCTBUH Ha aTMOcdepy

CyIIHOCTB 3KOJOTUYECKOTO HOPMUPOBAHHS.
Lenu 1 3a1au HOPMHUPOBAHUS B 00JIACTH
IIPUPOIOIIOJIL30BAHUS U OXPaHBI
oKpyxarouen cpeast. Mcropus
HOopMupoBaHus B P®. Dkonoruueckoe
HOPMHPOBAHHUE KaK OCHOBA AJIs
CTaHJapTH3aluH, 3PPEKTUBHOTO YIIpaBICHUS
MPUPOJIOTIONIE30BAHUEM U (POPMUPOBAHUS
YCTOMYMBOU 3KOHOMUKH.

HamnpasieHus HOpMUpOBaHUS U BUJIBI
9KOJIOTMYECKUX HOpMAaTUBOB. CaHUTapHO-
TUTMEHUYECKOE U DKOJIOTHYECKOE
HOPMHUPOBaHUE

Y CTONYMBOCTE IPUPOIHBIX CUCTEM U
IIOAXO/IbI K €€ OLICHKE. DKOJIOTHUECKUI
MOTEHLIMAJ IPUPOJHBIX CUCTEM U UX
aCCUMWJIALIMOHHAs! EMKOCTb. POJIb BHEIIHUX U
BHYTPEHHUX (DaKTOPOB B (OPMHUPOBAHUHI
3araca ycTOM4MBOCTU IPUPOIHBIX CUCTEM

CoBpemeHHast cucTeMa 3KOJI0THYECKOTO
HOPMHUPOBaHKs B POCCUU U IIEPCIIEKTUBEI €€
pa3BuTUsA. BUIbI 5KOJIOTMYECKUX CTaHIAPTOB.
TexHuueckoe peryinmpoBaHue,
CTaHAAPTHU3aLUs U HOPMUPOBAHHUE.

ACCHUMUIIMPYIOIIAsi EMKOCTh aTMOC(EPHI.
[Torenmman 3arpsi3HeHHUs aTMOChEPHI U
KpUTEpHH ee cocTosiHus. PazpaboTka
HopmatusoB I1/1B




Tema 6. Dxonorunueckoe HOpMHUpPOBAaHUE B
cdepe BOJOOTh30BAHUS

Tema 7. Dxojlornueckoe HOPMUPOBAHUE B
cdepe 3eMIIenoIb30BaHUS

Tema 8. Dkxoslornueckoe HOpMUPOBAHHE B
cdepe oOpamieHus ¢ 0TX01aMu

Tema 9. Dkoslornueckoe HOPpMUPOBAHUE B
cdepe ucroib30BaHus 00BEKTOB (DIOPHI U

bayHbI

Tema 10. DKOHOMUYECKUE aCIEKTHI
AKOJIOTUYECKOT0 HOPMUPOBAHUS

Tema 11. Dxonoruueckoe HOpMUPOBAHUE U
JESITENbHOCTD POMBIIIIEHHBIX MPEANPUATUN

Tema 12. 3apyOeKHBbI OTBIT
HKOJIOTUYECKOTO HOPMHUPOBAHHS

[Ipenensl ycTOMYMBOCTH TUAPOJIOTHYECKHUX U
TUAPOreosIornueckux cucreM. Kpurepuun
COCTOSIHUSL BOJTHBIX OOBEKTOB.
PerynupoBanue BO31€iCTBHI HA
BOJ0COOpHBIE OAacCeHbI: pa3paboTKa
HopmartusoB H/IB

XapaKTepUCTHUKU IT0YB U UX
ACCHMIIIMPYIOIIAsi CIOCOOHOCTD.

Y CTOMUYNBOCTH NMOYB K TEXHOTEHHBIM
Bo3aelcTBusaM. Hanpasiienus
3eMJITIONIb30BaHMs U pa3paboTKa
9KOJIOTMYECKUX HOPMATHBOB

VYnpasnenue orxonamu. JlencTByromas
HOpMaTHUBHasA 06a3a B cepe HOPMUPOBAHUS
00pa30BaHuUs OTXO/IOB U UX Pa3MELICHHUSL.
PazpaboTka npoeKToB HOPMATHBOB
00pa3oBaHus OTXO/I0B U JUMUTOB UX
pa3MereHus

[IpyuHIKIIBI HOPMHUPOBAHUS BO3ACUCTBUH Ha
00BEKTHI )KUBOM MpUpobl. [Ipobiemsbl
pa3pabOTKU HOPMATHUBOB U3bATHUS
OHopecypcoB.

DKOJIOTUYECKOE HOPMUPOBAHHE U
CTaHJapTH3alMsI KaK OCHOBA JJIs
HKOHOMHUYECKOTO PETYITHPOBAHUS
IIPUPOIOIIOJIBE30BaHUSA. DKOJIOI0-
sKOHOMHUYECKas 3(p(HEeKTUBHOCTD
MIPUPOIOTIOIE30BAHUS

[TpoGnembl pa3paOOTKH SKOTOTHUECKUX
HOPMAaTHBOB U KOHTPOJIS UX COOIIOICHUS Ha
npennpusaTusax. OTpacieBoe IKOJIOTHIECKOE
HOPMHUPOBAHHUE.

CpaBHUTENBbHBIN aHATTU3 OTEYECTBEHHON U
3apyOeKHOM MPAKTUKU Pa3pabOTKU CUCTEMBI
HOPMHUPOBAHUS U CHIKECHHUS aHTPOIIOTEHHBIX
Harpy30K. MexayHapoIHO€ COTPYIHHYECTBO.

Pa3zpadorunk:

ITpodeccop kadeapsl NPUKIATHON SKOIOTUN

JOJDKHOCTDh, HAa3BaAHUEC Ka(be,[[p])l

3asenyromas kageapoi
MPUKIAAHON IKOJOTUH

TOAITUCH

o

& o
%7’ =% AIL XaycroB

I/IHI/{LU/Iaf]LI, amums

M.M. Penuna

Ha3BaHHe Kadeapsl

-
TOAITUCH

WHUOHAIIBI, (1)£‘IMI/IJ'II/I$I




Deodepanvroe 20Ccy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE
yupeosicoenue gvicuieco obpazosanus « Poccutickuti ynueepcumem opyacowvl

Hapooo8y

IKonozuueckuil paxynromem

AHHOTAIIYS YYEBHOM JACHUILIAHBI

O0mas XuMH4YeCcKkas TeXHOJIOTus

I10 HAIIPaBJICHUIO IIOATOTOBKHU

18.03.02 Duepro - u pecypcocOeperaroiire mpoiecchl B XUMHUYECKON

TEXHOJIOTUHU, HEPTEXUMHUHU U OMOTEXHOIOTUHU

HaumeHnoBanmne TUCIUILINHDI

Obwan xumuueckas mexHoaozus

O0BEM TUCHUTIIIINHBI

3 3E ( 108 uac.)

Kpatkoe conep:xanue THCHUILINHBI

HasBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILINHBI:

1. BBenenue . Xumnueckoe mNpou3BOICTBO.

IloHsTHE O XUMHYECKOM MMPOU3BOACTBEC KaK O
CHUCTEMEC COCIUHCHHBIX INIOTOKaAaMH MalllMH H

arnrmaparos.

KavecTBenHbie " KOJINYECTBEHHbBIE
nokazaTend 3(P(PEeKTUBHOCTH XUMHUYECKOTO
MIPOU3BO/ICTBA. Texnonornueckue

MOKa3aTeNy - CTEMEHb MPEBPAILEHUS ChIPbS,
CEeJIEKTUBHOCTh TPOLIECCa, BBIXOJ IMPOJIYKTa,
pacxoaHble KO3()UIMEHTHI TO CBHIPHIO H
SHEPTUH.

2. MeTtoabl XMMHYECKON TEXHOJIOTMH.

Hepapxuyeckass opraHusanus IpOLECCOB B
XUMHUYECKOM IIPOU3BOJCTBE - JIEMEHTAPHBIN
IIPOLECC,  COBOKYIIHOCTb  IIPOLECCOB B
TEXHOJIOTUYECKOM amnmapare, XUMUKO-
TEXHOJIOTUYECKUM  IIPOLECC, XUMHUYECKOE
IIPOU3BOJACTBO. VX onpenencHus.

3. Teopusi XMMHYECKHX
XUMHYECKHX PeaKTOPOB

NPOLECCOB

u

Kak
eIMHULIA
XUMUYECKUX
byHKIMH
XUMHYECKOTO
POIYKTOB,

XuMHUecKoe MPOU3BOJICTBO
(byHKIMOHATBHAS
NPOMBIIUICHHOCTH U
oTpaciei. O0mue
(MHOTO(YHKITMOHATBHOCTD)
MIPOU3BOJICTBA - TIOJy4eHHE
HSKOHOMHOE UCTIOJIb30BaHHE CBIpPBS,
MaTepUaIOB W  SHEPruH, SKOJOTHYEcKas
0€3BpEIHOCTbH, COLIUATBHOE COBEPIICHCTRBO.
Oomas TEXHOJIOTUYECKast CTPYKTYpa
XHUMUYECKOTO  Mpou3BoacTBa.  OCHOBHBIE
orepalud B XHMHUYECKOM IIPOU3BOJICTBE.
OCHOBHBIE TEXHOJIOTUYECKHE KOMIIOHEHTHI -

cC




CBIpbE,  BCIIOMOTaTEJIbHBIE  MAaTEpHUAIbI,
OCHOBHOM M  JONOJHUTEIBHBIM MPOLYKT,
OTXOJBL, JHEPreTUYECKUE pecypcel,
o0opyZ0BaHuE U TPUOOPHI.

XUMUYECKUH  NPOLECC  KaK  €IUHCTBO
XUMHUYECKUX PEAKLIHMI U MPOLIECCOB MEPEHOCA
TEIIOThI, MacChl U UMITYJIbCA.

TpeboBanus, mpeabsBlIseMble K XUMHUUECKUM
peakropaMm. Kiaccupukanuss XUMHUYECKHX
pPEaKkTopoB.

CpaBHEHHE  pPEAaKTOPOB C  pa3IM4YHBIMHU
TUAPOJMHAMUYECKUMH U TEMIIEpaTypHBIMHU
peXUMaMHU.

IIpoBenenue XUMHUKO-TEXHOJIOTUYECKUX
IIPOLIECCOB B pealbHBIX  PEAKTOPAX.
YcToiunBOCTh paboOTHl peakTopoB. PeakTopsl
JUIsL CHUCTEMBI Ta3-)KUJIKOCTb, Ia3-TBEPIOE,
TBEPAOE-)KUIKOCTb, TBEPHOE-TBEPAOE,
KHUJIKOCTh-XKHJIKOCTb M MHOroasHele mpu
HEKaTaTUTHUECKUX poreccax.
Karanutuueckue  peakTopsl. CoiicTBa
TBEPIBIX KaTaJau3aTopoB u ux
purorosiaeHue. IIpoMbIuIeHHBIN KaTanus.

4. XMMHKO-TeXHOJIOTHYeCKas

(XTO).

CHCTEMA

Crpykrypa XTC. Xumuueckoe mpou3BOACTBO
KaK  XMMHKO-TCXHOJIOTHYECKAsl  CHCTEMa.
CocraB XTC: sneMeHTEI, CBS3H, II0ICUCTEMBI,
- W UX peanu3alus B  XHMHYECKOM
MPOU3BOJICTBE (IpolleCChl B ammaparax |
MaIllMHAX, TOTOKH).

Onementsl XTC. Mx knaccudukaius no BUILy
MPOLIECCOB u Ha3HAUYCHHEC.
MHuoropyHKIIHOHATHHBIE DJICMCHTEI.
TexHnonmornueckue cBs3u snaeMeHToB XTC.
Omucanue XTC. Buper momemern XTC —
KaueCTBEHHbIE (06001TICHHBIE) u
KOJIMYCCTBCHHEIC.

OCHOBHbBIE TIOJIO)KEHHSI U OIPEICIICHHUS.
CuctemMHbIM MOAXOMA MPU CUHTE3€ M aHAIU3E
XTC. CroiictBa XTC Kak CUCTEMEI.

5. Anaans u cunrte3 XTC.

Anamuz  XTC. Ilomstme, 3amaun H
nokaszarenu pesynbraroB aHanuza XTC.
MarepuanbHble M 3HEpPreTHUecKue OanaHCHI.
Anamuz pabotocnocobHoctn XTC. Cunres
XTC. Ocnosnble 3tansl pazpadborku XTC.

6. JHepreTu4eckKue
nepepadoTka  TBepaOro,
razoo0pa3Horo TomInBa

npoodJieMbl
JKHJIKOT 0

H
H

O0mtue CBEJICHUS 0 TOTUIHMBE.
Knaccugukanuss TOIIMBHO-3HEPTreTHYECKUX
pecypcoB. TexHonornueckue
XapakTepucTukun  TormB.  CoBpeMeHHOe
COCTOSIHHE M TIEPCIEKTUBBI JSHEPreTUYECKON
npoOIeMBl. Xumunyeckas nepepabdoTka
TBEPIOTO TOILIMBA. IlonmykokcoBaHue,




rasudukanus, ruapupoanue. IlepepaboTka
KHJIKOTO U ra3000pa3Horo tomnusa (Hedtu u
HE(PTENPOIYyKTOB, MPUPOJHOTO M TOMYTHOTO
rasa).

7. TexHoJjiorusa cepHoO#
MHHepPaJIbHBIX coJlei

KHCJI0ThbI H

CpoiicTBa,  TpUMEHEHHE UM  CIOCOOBI
noJiydeHus. [IpOW3BOJCTBO JBYOKHCH CEpBI.
KoHTakTHBIM crmoco® TONydeHUs CepHOM
KACIOTHL.  [IpOM3BOACTBO  MHHEPAIBbHBIX
coJielt u ynoOpeHuil.

8. Ilpou3BoaAcTBO amMMuaKka H Aa30THOM
KHCJIOTHI

CBsi3aHHBIM a30T U €ro0 3HAYEHUE, METOJIbI
¢ukcanuu atmocdepHoro azora. Ilomxyuenue
a30TBOJOPOJHOM  CMECH Uil ~ CHHTE3a
ammuaka. CuHre3 ammuaka. I[IpousBonacTBo
A30THOM KHCJIOTHI.

9. CuHTe3bl HAa OCHOBE OKCHAA YIJIepoJa M
BO/IOPO/IA

Opranvyeckuii  CHHTE3  YIJIE€BOJOPOIOB.
Cunre3 MeraHosa. HoBble HampaBieHUs
Pa3BUTHUHU MTPOU3BOACTBA MCTAHOJIA.

10. OcobennocTu npomeccoB | MUKpOOHOIOTMUECKHIA CHHTE3.

OMOTEeXHOJIOT UM I'enetnueckass uHeHepus.  MHxenepHas
SH3UMOJIOTHSL. OcHoBHbIE TEHJCHIIUU
pa3BUTHS OMOTEXHOJIOTHH.

PazpaboTunkm:

JoueHT kadenpbl

9KOJIOTMYECKOI0 MOHUTOPUHTA 3

Y IPOTHO3UPOBAHUSA e H.A. Ky3nenoBa

JIOJDKHOCTb, Ha3BaHHE Kadenpbl noanucs /.

3asenyrommii kadeapon
9KOJIOTMYECKOI0 MOHUTOPHUHTA
Y IIPOTHO3UPOBAHUS

Y

WHUOHAJIBI, (baMI/IH]/ISI

M.J. XapnamoBa

Ha3BaHHE KadeIprl

noanuch

WHUOHAIIBI, (1)aMI/IJ'II/I$I




Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

gvicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

IKonozuueckuit haxkyromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

OO0pa3zoBaTenbHasi IpOrpaMma

18.03.02 "JHepro- u pecypcocéeperamime npoueccbl B XAMHYE€CKOIl T€XHOJIOTHH,
HedTeXUMUH U OGUOTEXHOJIOTUH

HaumeHnoBanmne TUCIUILINHDI

Ouenka 6030eiicmeus Ha OKPYHcarouyio cpeoy

O0BEéM TUCHUTIIIINHBI

4 3E (144 uac.)

Kpatkoe conep:xanue THCHHUILINHBI

Ha3Banue pa3nenoB

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

AUCIHILINHBI
[TPOOEAYPA U TIOPAIOK OBOC: mnenmu wu 3amadd, o01acTb MPUMEHECHHUS.
[TPOBEJIEHUSI OBOC Hopmarusno-npaBoBas 6aza OBOC. Kpatkuii 0030p pa3BUTHS

OBOC B Poccun. OO0s13aHHOCTH YYaCTHMKOB IPOBEICHUS
OBOC. TpeboBanus k coaepxkanuto aesitensHoct mo OBOC.
Mex1lyHapoAHO€ COTPYAHHUYECTBO

OBOC mno BuaaM NpHUPOJIHBIX PECYpPCOB U OOBEKTOB.
OcHoBHble craguu nposeneHuss OBOC: mnpennpoekTHas,
npoektHas. Wx wmemm u 3amaun. 90 u OBOC B
VMHBECTUIIMOHHOM IIMKJIE

CocraB wmarepuasioB  OBOC: omnucanue OCHOBHBIX
o0bekToB OBOC, aHanu3 anpTepHATHB, XapaKTEPUCTHUKA
VCTOYHUKOB BO3/JEICTBUS, OLIEHKA 3HAYMMOCTHU BO3ACHCTBHSI,

Mepsl 10 CMATYEHHIO BO3ACUCTBUM, IMPOrPaMMBbI
HCCIEA0BaHUM, IIPOrpaMMbl 3KOJIOIMYECKOT0 MOHUTOPHHIA,
IIPOrpaMMBI MTOCJIETPOEKTHOTIO SKOJOTUYECKOI0 MEHEPKMEHTA

OBOC KAK HWHCTPYMEHT

Cocras utorosbix MarepuanioB OBOC. Dkonornueckas

SKOJIOTUYECKOI'O OILICHKA U NIPUHATHE PEIICHHUS.

J_H/H_IEHE}I/IPOB AHUS " CucreMa 3KOJOTHYECKOIO JIMIICH3UPOBAHUA; BUIbI

CEPTUOUKALIIU JMUEH3HH, TMUEH3HH Ha KOMIUIEKCHOE MPHPOJONONL30BaHUE;
JMIEH3UPOBAHNUE IKOJIOTMUECKU 3HAYMMOMN JESITEIbHOCTH

DKosorndeckas cepTUHUKAIS COOTBETCTBHS: IOHSTHE,

cucreMa M oObekThl. IlapameTrpel  ceprudukanum,
JOKYMEHTAIUSI.

OBILIECTBEHHLIE Pasznenenne koMIeTeHIMN roCyAapCTBEHHBIX OPTraHOB U

CJIVIIAHUS OOIIECTBEHHBIX OpraHU3alMi. YTOJIHOMOYEHHBIE OPraHbl IO

MIPUHATHIO PELICHUS.

[IpoBenenue mponeaypbl OOIIECTBEHHBIX CIYIIAHHA.
Omnoserrtenne. 3BOC

[TpoTokon oOrmecTBeHHBIX ciymaHuii. OOecTBeHHas
HKOJIOTUYECKasl IKCIIEPTHU3a

25




BO3JIEVICTBUE Bunsr  Bo3meiictBus  mpeampustus.  PaGoumii  u

ITPOMBIIIJIEHHOI'O aBapHUITHBINA PEKUMBI pa0OTHI IPOMBIIUICHHOTO TIPEIIPUSITHS.
[TPOU3BOJICTBA HA | 30HbI BO3/ICHCTBHS.
KOMIIOHEHTEI OC Beibop u 000CHOBaHWE TEXHOJOTHMH MPOU3BOICTBA.

DKOJIOTO-dKOHOMHYECKass  orleHka  TexHosoruu.  HJIT.
Kpurepun BeiGopa HJIT. KoMriuiekcHble 3KOJIOTHMYECKHE
pazpewenus (KOP)

Okonorudeckuil puck. Buasl pucka. Bunael aBapuiiHbIX
cutyauuid. [Iponeaypa oleHKM SKOJIOTHYECKOTO PUCKA.
OBOCHOBAHMUE AHanu3 ¥ NIporHo3 3KOJOTMYECKON CUTYalluu B PETHOHE
PA3BMEIIEHUS OFBEKTA pasMenieHus. AHanM3 MCXOJIHBIX JaHHBIX. [IpoBeneHue
OLICHKH 3HAYMMOCTH DKOJIOTHYECKON CUTYALVH.

IloTeHnManel TEPPUTOPUMU: NPUPOAHBIN, PECYPCHBIN,
I13A, IICII, 1ICB

[IporHo3Has oLeHKa 3HAYMMOCTH BO3AEHCTBUsA. Pacuer
BBIOPOCOB M COpPOCOB, HOPMAaTHBBI OOpa30BaHUs OTXOJOB.
ITporpammusie kommiekcsl. [IK MTHTEI'PAJI

[Tporpamma cocraBneHa B coorBercTBuH ¢ TpedboBanusivu OC BO PYTH/@I'OC.

Pa3zpaboTumkm:

nouent, kadempa /
KOJIOTMYECKOT0 MOHUTOPHHIA /

Y IIPOTHO3UPOBAHUS M./1. XapiamoBa

JOJDKHOCTh, HA3BaHUEC Ka(i)e,[[pbl IoANUCh WHULHAJIbI, q)aMI/U]]/Iﬂ
3aBenyromuii kadgeapoit /

AKOJIOTMYECKOI0 MOHUTOPUHTA U /

[IPOrHO3UPOBAHUS _ M.JI. XapinamoBa
Ha3BaHHE Kadeapsl MOJIIUCh MHULHAIBL, haMumis
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Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE
svicuie2o oopazoeanus « Poccutickuti ynueepcumem opyicovl Hapooo8

IKonozuueckuil paxynromem
AHHOTAIIUS YYEBHOM JACHUILIAHBI

OO0pa3zoBaTesbHasi IPOrpaMma
18.03.02 «DHepro- u pecypcocOeperariue MpoIecchl B XUMUYECKONM TEXHOJIOTHUH,
HeTEXUMHUU U OUOTEXHOJIOT U

HaumMeHoBaHHA TUCHUILJINHBI OpraﬂnquKaﬂ XUMMUSA

O0BbEéM TUCHUTIJIMHBI 3 3E (108 uac.)
KpaTkoe conep:kanue 1uCHHUILINHBI
Ha3Banmne pa3saenos (Tem) Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:
AUCHHUILINHBI
BBenenne IIpenmer oprannyeckoit xumuu. CoeamHEHMs yriiepoja, Mx

OCOOCHHOCTH,  TPUPOJHBIE  HCTOYHUKH  OPTraHUYECKHUX
coemuHeHni. Teopusi CTpOEHHS OPraHUYECKUX COCAUHEHUIN
(byrnepoBa A.M.). Homenknarypa FOITAK.

Yriaesoaopoabl Ankanbl. AnkeHbl. ANKWUHBL JIMEHOBBIE YIJIEBOAOPOIbIL.
I'omonornyeckuit psa. HomeHkiarypa, W30MepHsi, METOIbI
nosydeHus.  Pusnyeckne U XMMHYECKHE  CBOMCTBA.
Humepuzanust anerwieHa. Hedts u npupossii ras. Kpexunr
U THUPOJI3 He(TH, MOTOPHOE TOILIMBO. MeTObI MONTydYeHHUs
JMBHHWJIA, M30IpeHa u XJIOpOIIpeHa. Peakiun
nommMepuzany. Kayayku (HK, CK) u nimactiuueckue Maccsl.

ApoMaTn4ecKne coeIHHEeHHUs! I'omonornyeckuii  psif, HOMEHKIATypa W M30Mepust
YIJIEBOAOPOJOB psifa OeH301a. DIEKTPOHHOE CTPOECHHE
MOJIEKYJIBI O€H30J71a. ApOMAaTHYHOCTh, TPABMIIO XIOKKES.
MeTtozpl MOTydeHHs apeHOB, UX (DH3UYECKHUE M XMUMHUYECKHE
coiictBa. [lpaBuia oOpueHTaIMU TPU  AIEKTPOPHIHLHOM
3amelieHuy. KoHIeHCcMpOoBaHHbIE apOMAaTHIECKUE CUCTEMBI.

I'asiorenonpou3BoaHbIe Peakuuu nykneodpwmibHoro 3amemenus (Sn1 u Sn2)
rajoreHa B TaJOUJHBIX aJKWIaX M apuHax. Peakuuu
SIUMHUHUPOBAHUS. IIpaBuio 3aiinieBa.
MeTanioopraHu4eckue COeAMHEHHUS.

Cnuprsl. PeHoJIbI. Amudarndeckue OJIHOATOMHBIE, JIBYXaTOMHBIE u
TpexatoMHble cnupThl. Kiaccuukarms, HOMEHKIaTypa |
u30Mepusi CIOUpPTOB U (eHOIoB. MeToapl  MOTyYEHHUSL.
@u3nYecKUe CBOMCTBA, BOJOPOJHBIE CBS3U. XUMHYECKUE
CBOMCTBA. DJIEKTPOHHOE CTPOSHHME MOJIEKYNIbl (peHoa.
Brnusinue 3amectuteneil B 6EH30J6HOM KOJIbIE HA KHCIOTHBIC
cBoiicTBa (peHos0B. DeHON-(POpMATBAETHIHBIE CMOJIBL.

AMUHBI. Awmunbl. Knaccuduxkars, HOMEHKIIarypa, n3omepusi. MeTopl
nostydyeHusi. OU3HYECKUE CBOMCTBA U XHUMHYECKHE CBOMCTBA
(coneoOpazoBaHue, aTKUIMPOBAHHUE, AMIMPOBAHNUE, JICHCTBHE




Ha aMUHBI A30TUCTON KHCIOTHI). JlnaMUHbBI, aMUHOCTIUPTHI, UX
pouib B Ouosornueckux nporeccax. AumwiH. CynbhaHnioBast
KucioTa u ee amu]l. CpaBHEHHE OCHOBHBIX CBOMCTB )KUPHBIX U
apoOMaTHYECKHX aMUHOB.

AJiberubl 1 KeTOHBI. M3omepust 1 HOMEHKIIATypa ajbIErua0B U KeTOHOB. CrocoObI
ux nomydeHus. CrpoeHne  KapOOHHMJIBHOM — TpyMIIBL
@duzuueckue U XUMHYecKue cBoiicTtBa. [anmodopmHas
peakims. Peakumsi oOpasoBanusi —aneranedl  (kataneil).
AnpnonpHas U KPOTOHOBAs KOHJEHCALMM. ApOMaTHYECKHE
OKCOCOEIMHEHUS. XHUHOHBI. AHTHOKCHUIAHTBl U TIPUPOJIHBIE
BUTAMUHBI ~ XMHOMJHOTO  cTpoeHus.  MneHtuduxarms
OKCOCOEMHEHUM.

KapGoHoBbIe KHCJIOTBI. M3omepusi 1 HOMEHKJIaTypa KapOOHOBBIX KHCJIOT. MeTompl
[Ipou3BoaHbIe KkapGoHOBLIX | OTYHCHHS. du3nyecKre CBOMCTBA U XMMUUYECKUE CBOMCTBA.
['anoreHaHruApUTBI, AaHTUAPU]IBL, HUTPUIIBI, aMUIbI, CIIOKHBIC
KHCAOT. s¢upsl. Jlumuapl. [IpupoHbie KUpel U Macia - TIULEPUIBI
Kupbi, Mmaciia, JTUNH/IBL. BBICIIMX OKUPHBIX KHUCIOT. ['maposms KUpoB, MbLIa.
OKCHKHCIOTHL. OKCOKHCIOTLL. | | AAPOT€HU3alMst  JKMpOB,  MaprapuH.  buonormdeckue
MeMmOpanbl.  HenpenenbHple ~— KapOOHOBBIE — KUCIOTBL
CuHrernyeckue  Marepuagbl Ha  OCHOBE  IIOJIMMEPOB
AaKpUJIOBOM W  METaKpWIOBOM  KHUCIOT. /IByXOCHOBHBIE
KapOOHOBBIE KUCTOTHL. OCHOBHOCTH M @aTOMHOCTH OKCHKHCIIOT.
OtHomeHne o-, - ¥ Y-OKCHKUCIOT K HarpeBaHUIO.

Oxcoxkucnotel. CTpoeHne, XMMUYECKHE CBOMCTBA.

Yriaesoasl. MoHocaxapuapl:  albl03bl M KETO3bl,  HM30MEpHs,
KOH(UTypaLysi, TeHeTUYECKUe psibl. MyTapoTalys TIIFOKO3bI.
Peakiin MOHO3 1O KapOOKCHJIBHOW M OKCHUTPYIIIIAM.
Jucaxapunsl. MHBepcus caxaposbl. Boccranasiusaromue u
HEBOCCTAHABIIMBAIOIIINE OMO3BI. Ionucaxapuapl.
HckyccTBEHHBIE BOJIOKHA HA OCHOBE LIEIUIIOJIO3BL.

AMHHOKHCJIOTHI. Knaccudukanus, HOMEHKJIATypa, CTPOGHHE M METOBI
[IOJly4eHUSI ~ aMMHOKHUCIOT.  M3oonexkTpuyeckass — TOYKa.
XHMMUYECKUE CBOMCTBA AMUHOKHUCIIOT, IIPEBPALICHUS IIPU
HarpeBaHuH o, 3- 1 Y-aMHUHOKHUCIIOT.

IHenTuas! u 0eakm. [Menmuanble cBs3u. Crenuduyeckue peakiud Ha OCNKH.
I'mapom3  GenKoB, 0-AaMHHOKUCIIOTBI KaK — CTPYKTYPHBIN
sneMeHT 6enkoB. CTpoeHne OETKOBBIX MAKPOMOJIEKYII.

PazpaboTumnkm:

JOLIEHT Kadeapbl OPraHUYECKON XUMUU /@ Huxwnrrna E.B.

JOLEHT Kadeapsl OpraHuyecKo XuMUN '2’/)/‘%2 & opokuHa E.A.
C——"

3aBeyrouInii kadeapoit opraHnueckoi XuMuu = Z;/Z(/W@ Bockpecenckuii JL.I.
g



Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

svicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

IKonozuueckuil paxynrvmem

AHHOTAIMS YYEBHOM JUCHUILTAHLL

O0pa3zoBaTenbHasi IpOrpaMmma
18.03.02 DHepro- ¥ pecypcocoeperaonye npoueccbl B XUMHYECKOI TeXHOJOTHH,

Heg)TeXI/IMI/II/I M OMOTEXHOJ0Ir MM

(Haumenoganue 06paA308amMeNbHON NPOPAMMbL (Mpoghuns, cneyuanuzayus)

HaumeHnoBanmne TUCIHUILINHDI

OcHoebl Ouomexnoo2us

O0BEéM TUCHUTIIIINHBI

3 3E (108 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILVINHBI:

1. buoTrexHoJ0rus, ee IpUeMbl U METO/AbI
2. Bo3o0HOBIIsIEMbIe pecypchbl KaK

chbIpbeBasi 0CHOBA OMOTEXHOJIOTHH , X
cocTas, 00beM NPOU3BOJACTBA.

3. DKOJOrM4ecKH YMCTAsA OMOTEXHOJIOr M.

I'eHeTn4yeckas MHKEHEPHS, KI€TOYHAS
HHKeHepusi, 0eJIKOBasi HHKeHepHs,
HHKEHEepHAas JH3UMOJIOT U,
JHepreTuka Ha Omomacce, BozooHoBIsIeMOE
ChIpbe KaK OCHOBA XUMUYECKOH
NPOMBIIJIEHHOCTH, B ITUIIIEBOM
NPOMBIILICHHOCTH, B IEJIIOJI03HO-0yMaKHOM
NPOMBIILICHHOCTH, B IE/JIIOJI03HO-0yMaKHOM
NPOMBIIICHHOCTH

CrpIpbeBasi 0CHOBA J3KOJOTHYECKH YHCTOH
OnotexHoJsiorun, buorexHosioruss B yAaJleHUH
PAAHOHYK/IHMIOB M THKEIBbIX  MeETAJIOB.
Bbuocopouusi. Hcnonb3oBaHme  NPHPOJHBIX
MEXaHHM3MOB IOBBILICHUS] YPOKAWHOCTH U
3al0MTBI  ¢/X pacTeHMH OT BpeauTeaeil u
0ojie3Heli. buorexHosiormss B JAerpajganum
OPraHMYecKUX  3arpsi3HEHHMH W OTXOJOB.
buoouyucrka BoO3ayxa, paspyuieHue HedTH,
KCEHOOMOTEKOB. Y TWIN3alMs TBePAbIX 0TX010B.
buooYncTKa CTOYHBIX BOJ M AKTUBHBIN HJI.

Buorexnosiorusi Ha ciays:k0e HAPOJHOIO X-
Ba, 3/iPABOOXPAHEHNSA M HAYKH.

PazpaboTumnkm:

Kadenpa cucremHol s3xooruu, mpodeccop &2‘7/\, 4}/{ ¢ Opiosa B.C.

3asenyrommii kadeapon

- I'paueB B.A.
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Deodepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENIbHOE YUPEHCOeHUE

gvicuie2o obpazosanus « Poccutickuii ynugepcumem opysicovl Hapooo8y

IKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JUCHUILIAHBI

OO0pa3zoBaTeibHasi IPOrpaMma

18.03.02 Duepro- u pecypcocoeperaionuye npouecchl B XMMHUYeCKOH TEXHOJOTMH,

Heg)TeXI/IMI/II/I M OMOTEXHOJIOTMH
(Haumenosanue 06pa308amenbHol NPocpammul (npoghuns, cneyuanuzayus)

HaumeHnoBanmne TUCIUILINHDI

OcHoebl ouoxumuu

O0BEéM TUCHUTIIINHBI

4 3E (144 uac.)

K

aTKoe co/ieprKaHue TMCUUITHHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHHILINHBI

Kparkoe conep:kanue pa3aeioB (TeM) AMCOUIIAHBI:

1. TIpeamer Gmoxumuu. CBs3b
OMOXMMHH C POJCTBEHHBIMU
TACHUILIMHAMU.

CraTtuyeckas OMOXHMUS, THHAMUYECKasT OMOXUMHUS,
AJIEMEHTHI TEOPUH KIIETOYHOTO CTPOCHHUSI.

2. AMHUHOKHCIIOTHEIL:
KITaCCHU(PUKAIUS, METOIBI
aHajan3a.

[lepBuuHast cTpykTypa 6enKkoB. XMMHUECKHE CBOWCTBA M METO/IbI
ONpeNeNieHusT  NEepBUYHOM  CTPYKTypbl  OenkoB.  MeTompl
BbIZIeTIeHUST U uacHTHU(HUKaIu OenkoB. Knaccudukamus Oenkos.
Pounb 6€7KOB B MUTaHUU.

3. buomemuuuHCcKOe
3Ha4YeHue (epMEHTOB.
BuramuHsl onpeziesieHue U
KJaccuuKanus.

CrpykTypa M KaTamuTU4eckuwe cBoiicTBa (pepmeHTOB. [IpuHIHI
MHAYLIUPOBAHHOTO COOTBETCTBHs. KojmuecTBeHHOE ompeseseHne
(epMeHTaTUBHOM aKTHMBHOCTH. BnusHue Ttemneparypsl, pH,
KOHIIeHTpauuii ~ ¢epMeHTa U cyOcTpata Ha  CKOPOCTH
(depmeHTaTUBHBIX peakuuil. CTpoeHHe BUTAMHHOB U UX pOJb B
(epMEeHTaTUBHBIX peaknusXx H“ B OOMEHHBIX Ipolieccax.
WNuruburopsl pepMEHTOB KakK JIEKapCTBEHHBIE CPENICTBA.

4. buoMeIUIIMHCKOE 3HAUYEHUE
YTJIEBOJOB, JINIIUOB,
HYKJ'ICI/IHOBI)IX KHUCIIOT.

Knaccugukanus yraeBo10B 1 X HanOoJiee BayKHbIE PEaKIUH..
Pounb yrneBonoB B nmutanuu. HachleHHbIEe 1 HEHACBIIIICHHBIE
KUCIOTHI ¥ UX 3¢upsl. Kupbl u macna. /e30kcupnOoHyKIenHOBas
U puboHyKJIenHOBask KucioTsl. Hykneoruasl. CTpoenue u
(yHKIMU B )KMBBIX OpTaHU3Max




5. DHJIeprOHUYECKHE u
OK3EPrOHUYECKUE PpEaKIUh B
®uBOH Kierke. Knaccudukarus
OMOPETYIATOPOB: TOPMOHEI.
MexaHusM nepefadyd HEPBHOTO
CUTHaJa u poIb

HEUpPOMEAUATOPOB

MeTtaboau3M U NoJydeHHe OMOXUMHUYECKOH sHepruu. Poib

AT® B oOmene osHepruu. LUKT JTMMOHHOM  KHCIIOTHI.
Opranuzanus JBIXaTEIbHOMN LIEIIH. Oxucnennoe
¢dochopumupoBanue. ['OpMOHBI — XHUMHYECKHE PETYIATOPHI

SHJIOKPUHHOM cucTeMbl. Kiaccudukanus ropMoHOB: OeJKOBbIE
TOPMOHBI, CTEPOU/IHBIE, IPOU3BOIHBIE AMUHOKHCIIOT.

PazpaboTumnkm:

Kadenpa cucremuoit skonoruu, mpodeccop

3aBenyrommii kageapoi

Opaosa B.C.

ot

- I'paues B.A.




Deodepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

svicuieco obpazoeanus « Poccutickuii ynueepcumem opyicovl Hapooo8
IKonozuueckuil paxynrvmem
AHHOTAIIUS YYEBHOM JAUCHUILIAHBI
OO0pa3zoBaTesbHasi IPOrpaMma
18.03.02 «JHepro- u pecypcocoeperaouye npoueccbl B XuMU4€CKOH TeXHOJIOT UM,
He(pTeXuMUH M OMOTEXHOJIOTHH

HaumeHoBaHue

OcHoebl nayunozo nepeeooa
AUCHHUILINHBI
O0LEM TUCHUIITTHHBI 6 3E ( 216 uac.)
Kparkoe conepxanue
AUCHHUILINHBI
HasBanmue pasgesioB (tem) | Kparkoe cogep:kanue pa3iesioB (Tem)
AUCHHUILINHBI AUCHUILINHBI:

Hayunslii cruns. Hayunsiil Texer. Buabl
JIuHrBUCTHUYECKHUE nepeBoja JMCKypCHUBHBIE, JIEKCUKO
TPYIHOCTH HAYYHOTO (bpazeonoruueckue, rpaMMaTHIECKue,
nepeBo/a. CTHJIMCTHUYECKHUE, TPAarMaTuueCKue TPYIHOCTH

[IepeBOJia HAYYHBIX TEKCTOB.
[lepeBoa. AIeKBaTHOCTU U SKBUBAJICHTHOCTHU
nepesoaa. Enununel nepesoaa. [lepeBoaueckue
Tpanchopmaruu. [lepeBogueckuii aHamu3
Tekcra. CTparerus ¥ TaKTHKa IEpeBoja TEKCTA.
PenaktupoBanue u opopmiieHHE TEKCTa
nepeBoaa. HpopMaIlmoHHO-KOMIIBIOTEPHBIE
TEXHOJIOTUU B IEPEBOAYECKON IEATEILHOCTH.
IIncbMeHHBIN EPEBOT HAyYHBIX
npodeccuoHaTbHO OPUEHTUPOBAHHBIX TEKCTOB.
PedepaTuBHBIN NIepeBO]T HAYYHOTO TEKCTA.

[TepeBoqueckuii aHanu3
TEKCTa

IIpakTuky™m nepesona
Hay4HOI'O TEKCTa

PazpaboTunkm:

3aB. KUl skonorunaeckoro
¢baxynbTera H.I'. BaneeBa

P
3aBenyrommii kageapoi

MHOCTPAHHBIX S3BIKOB
HKOJIOTHYECKOTO (paynabpTera ~ H.I'. BanmeeBa

Ha3BaHUC Ka(bej:[pm TOAITNUCh HHUIHAJIBI, (baMPIHPI}I




Dedepanvroe 20Cy0apcmeeHHoe A8MOHOMHOE 00PA308amebHOe YUpelcOeHle 8blCUulec0 00pa308aHUs
«Poccutickuii ynusepcumem opyacovl Hapo008»

Oronoeuyeckuil haxyromem

AHHOTAIMSA YYEBHOM JUCHUTIINHBI

Oo0pa3oBaTejibHasi IPOrpaMMa

18.03.02 DHepro- u pecypcocOeperaronme mpouecchl B XUMAYECKON

TEXHOJIOTUHU, HEDTEXUMHUHU U OMOTEXHOJIOTHHA

(wughp u Haumenosarue 06PA308aMENLHOU NPOSPAMMDBL)

HaumMmenoBanmne
JTUCIHUILINHBI

OCHOBBI pHTOPUKH

OO0BEM IUCLIUIUINHBI

2 3E (72 gac.)

Kparkoe conepxxanue 11 CUMILINHBI

Ha3zpanue pa3aesioB (Tem)

Kparkoe conep:kanue pasnenos (TeM) JMCHHIIHHBI:

AUCHUIIJINHBI:

OCHOBHBIC ITOHSTHUS Kypca: ]_ICIII/I " 3a7a4i, COACPKAHUC U OpraHu3alus JUCHUILUIAHBI. SI3BIK Kak
KOMMYHHUKAId, A3bIK KaK | CPCACTBO 06H_ICHI/I$I. HI/ITepaTypHLIﬁ SA3BIK W HCIUTCPATYPHBIC
OCHOBHOC CpCACTBO | Pa3HOBUJHOCTHU A3bIKa. Peunr xakx pcaimnzanus SI3BIKOBOM CHCTEMBI B
KOMMYHUWKAIUH, KOHerTHOﬁ KOMMyHI/IKaTHBHOﬁ CUTyalluu. OHpCI[CHeHI/IG IIOHSATHMN
J'II/ITepaTypHI:If/’I A3BIK, | «KKOMMYHUKALUA», «PEUYCBOC 06H.[6HI/IC>>, «peucBad CUTyallus»,
HCIIUTCPATYPHBIC «peucBas KyJIbTypa». KynLTypa pcun Kak HeO6XOI[PIMLII>i KOMIIOHCHT

Pa3HOBUAHOCTHU SI3BIKA, PEUb,
KyJIbTypa pedd, pPUTOPHUKA.
Hopma kak ocHOBa KyJIbTYypbl
peyr, UCKYCCTBA OOIIECHHS

PUTOPHUYICCKOr0 06p330BaHI/I$I Cricyuammcra. HopMa KaKk OCHOBa
pequoﬁ KYJIbTYpbI, HCKYCCTBa O6H.[6HI/I$I, PUTOPHUKHU. Paznnunbie
TPAKTOBKHU IMMOHATUA KPUTOPUKA.

HopmaTusHsIit aCIIEKT
COBPEMEHHOM pUTOPHKHU

Opdosnuueckne HOPMBI U MHTOHAIUS KaK OCHOBA KYJbTYPHI YCTHOM
(3Byuarmeii) peun opatopa. Texnumka peun. DOHETUUECKHIT TPEHUHT.
[IpaBuibHOE WCHOTHEHHWE pEYd — 3aJ0r ycrmexa MyOIHMYHOro
BBICTYIUICHUS: 4YeTKas JUKIWSA, Pa3HOOOpa3We WHTOHAIMOHHBIX
CPEJICTB, YMECTHHIE )KECThI, MUMHUKA, MO3BI.

CrnocoObl OCTPOCHUSI TPaMMATHYECKH MPABHIBHOW BBIPA3UTEIBHOM
peur Kak OJUH U3 OOBEKTOB PUTOPHKH. Mopdoiornyeckue HOPMBI:
TPyOHBIC CIy4ad oOpa3oBaHHs M YHNOTPEOJCHHS TPaMMaTHYECKUX
¢dopm crosa.

CriocoOBbl IOCTPOEHHST TPaMMAaTHYECKH MPaBHIBHOH BBIPA3UTEIbHOM
peyr Kak OOWH M3 OOBEKTOB PHUTOPHKH. CHHTAKCHUECKHE HOPMBI.
TpyaHbsle cilydyan COTJacOBaHHSA M YNPAaBIEHUSA B CIOBOCOYETAHUSX.
[Ipenynpexxaenne oOmMOOK B TOCTPOSHHU MPOCTOrO U CIIOXKHOTO
MIPEUIOKEHNH.

MPaBUIBHOCTH  CIIOBOYIOTPEOJICHUS — Kak
3¢ (PEeKTUBHOW peYeBOH KOMMYHHUKALIUH.
UCTIOJIb30BaHNe a(opu3MOB M TOCIOBHII,
UCTHHBI», Kak 3(QQEKTUBHOE CPEACTBO

Jlexcuueckue HOPMBI:

H606XOZ[I/IMOC YyCJI0BUC
BI:IpaBI/ITeIIBHOCTB peuu:
COACpKAIUX  «BCUHBIC
Y6C)KI[€HI/I$I B TUCKYCCHUMH.

Kpyrneiii cron (BBICTYNJIEHHSI CTYy[IEHTOB Ha 3aJaHHYI0 TeMy U HX

o0CyXIeHue)
KomMmyHukaTuBHBIH — acriekT | OCHOBHBIC  TMOHATHS  CTWIMCTHKH:  cdepa, cmocod ©  Ielb
COBPEMEHHOM PHUTOPUKH. | KOMMYHHKAIIMK Kak CTHiIeoOpasyromme (akTopbl; (HyHKIHOHATBHBIH
Bramenue CTHIMCTHYECKUMH | CTHIIb, MOACTHIIB ¥ kaHp. CTHIIEBOC MHOr000pa3sHe PycCKOro s3bIKa:
pecypcamu SI3bIKA Kak | knaccuukanus — CTWie,  o0Iias  XapaKTepUCTHKAa  KaXIA0ro
HEO0XOIMMOe ycioBue | QyHKIIMOHATBLHOTO CTHIIS.




KpacHOpe4Hs

OOrias  XxapakTepUCTHKA, JKAHPBI M S3BIKOBBIC CPEICTBA HAYYHOTO
ctuist. OCHOBHBIC JKaHPBI YUeOHO-HAYUHOM JHuTepaTyphl. Bocnpusrtue,
000011eHre U aHaM3 HHPOPMALIUU TEPBOMCTOUHHKA ((HOPMYIHPOBKA
TEMBI U UJICH).

[MucrMeHHass KOMMYHHKAIMS B Y4eOHO-Hay49HOH cdepe. CTpyKTypHO-
SI3BIKOBBIC OCOOCHHOCTH IIaHa, KOHCIEKTa, pedepaTta W aHHOTAIWU.
PeueBbie crepeoTunsl, mepepaboTka wHpOpManMM W MpaBUIiIa
COCTAaBJICHUS.

[lucbMmenHass KOMMYHHKanuss B JenoBod cdepe. JIokymMeHT Kak
OCHOBHOM aHp NMHCbMEHHOW NenoBod pedr. CTpyKTYpHO-S3bIKOBBIE
0COOCHHOCTH M TpeOoBaHHS K O(OpPMIIEHHIO KaIpoBOH M JHMYHON
JOKyMEHTALlUW: pe3loMe, 3asBJICHHE, OOBSICHUTENbHAS —3alMCKa,
JIOBEPEHHOCTb, pacnucKa. PeueBoil 3THKET B JOKYMEHTE.

OTudeckHe HOpPMBI JI€IOBOM TepenucKku. Buapl JeIOBBIX IHCEM.
CtpykTypa Ien0BOro nNuchbMa M sI3bIKOBBIE KiIMIIE. [lermoBas nepenucka
no Untepuery.

Kpyraeiii  ctom (BBICTYIUIEHHSI CTYIEHTOB C COOOIICHHSMH Ha
3aJaHHYIO TEMY M UX 00CYKJeHHUE)

OCHOBBI
HCKYCCTBa

OpaTOPCKOro

Ponpl u Bugp! opatopckoro uckycctsa. OCOOEHHOCTH aKaJaeMH4EecKOro
W JIeTOBOrO KpacHopeuWs. Buuel mnyOmMYHBIX BBICTYIUICHHH B
3aBHCHUMOCTH OT 1I€JIeBOI YCTaHOBKH (MH(pOpPMAaTHBHAS U YOKIaromas
peun). IloaroroBka peun: BEIOOP TEMBI, IENb PEYH, TOUCK MaTepuaa.

Komnosunmonnoe mnocTpoeHue peud. Bunel  BeTymiieHwid  u
3akmoueHu.  CTpyKTypHBIE  cXeMBbl  ((OpPMYyNbI)  IYOJIHMYHOTO
BbICTyIUIEHHS.  Jlorndeckue OCHOBBI — peUd: 3aKOHBI  JIOTHKH,
JIOKa3aTeNbCTBO, OMpPOBEP)KEHHE, JOoruueckue OmuOku. OCHOBHBIC
BHJIBl ApPTYMEHTOB.

Opatop u ero ayauropust. OOIIHe NIPUHIKIBI YIIPABICHUS BHUMAaHUEM
ayauTopud. llcuxonoruueckue, pUTOPUYECKHE U S3BIKOBBIE MPUEMBI
YCTAHOBJIEHUS M MOJAEP)KaHMS KOHTakTa ¢ ayautopueil. CoBeTsl
HauyWHAIoIeMy opatopy. Manudecrt puropa.

OCHOBBI NOJIEMHYECKOTO MacTepcTBa. Puropuka #  KyJaeTypa
MyOIUYHOr0 00CYKJCHUS: CIIOp, AUCKYCCHSI, TUCITYT.

Ilonemuka. Ilomemuueckue HpI/IéMBI. I/ICKYCCTBO OTBC€YAaTh Ha
BOIMPOCHI. VioBku B CIiope. OTHueckas CTOPOHA IMOJICMUKHU. He6aTBI.

HTtorossrit
[IpoBepka

KOHTPOJIb.
YMEHUN u

HaBBIKOB, TIONYYCHHBIX B
pe3yabTate 00ydeHus

Crynendeckas  KoH(epeHUHs  (BBICTYIUIGHHS ~ CTYAEHTOB IO
MPEATIOKEHHBIM TEMaM M UX 00CYKIEHHUE)
3auérHasi KOHTPOJIbHAS paboTa.

Pa3zpaboTunkamu

ABJAOTCH

JOLEHT Kaeaphl PyCCKOTO SI3bIKA
WmxenepHoro akynprera

"’% N.IO. Bapnamosa

npogeccop kadeaprl pyccKoro s3bIka
WmxenepHoro akynprera

M.b.byaunsueBa




3as. kadenpoit
PYCCKOro si3bIKa
HNu:xenepHoro
(pakyabTera

npogeccop

™

TN

H.A. IIyraues



Dedepanvroe 20cyo0apcmeeHnoe asmoHOMHOe 00paA308amenbHOe YUpeHcoeHue

gviculeco oopazosanus « Poccutickuil ynusepcumem opyarcovl Hapooosy»

IKonocuueckuit gaxyibvmem

AHHOTALMS YYEBHOM JUCOUTIIVHBI

Oopa3oBartesibHAsi MPOrpamMMa
18.03.02 «DHepro- u pecypcocOeperaroume mpornecchbl B XUMUYECKOU

TEXHOJIOTUH, HEDTEXUMUN M OUOTEXHOJIOT U

(HaumeHoBaHUe 0OPAZ08AMENLHOU NPOSPAMMBL (NPOPUTDL, CREYUATUZAYU)

HaunmenoBanmue AUCIUITJINHBI

OCHOBbI 3HEPro-M PECYpPCOCOEPEXeHNS

O0BLEéM TUCHUILINHBI

4 3E (144 4ac.)

Kpartkoe cogep:kaHue THCHHIINHBI

Ha3sanue pa3aenoB (TeM) THCUMILIIHHBI

Kparkoe conepxkanue pasaesio (Tem)
AUCHUILINHBI

Tema 1. BBegenue.

Tema 2. OcHOBHbIE HCTOYHHKH T€XHOT€HHOI O
3arpsi3HEHNsI OKPYKAI0Iel cpebl

Tema 3. OcHoBHbIE NNOHATHUA u
METOJ0J0THYECCKHUE NMPpUHIHUIBI
(l)OpMHpOBaHI/Iﬂ 0€30TX0AHbIX MMpOU3BOJACTB

Tema 4. IIpoGaemsl pa3padoTku
BbICOK0?()(PeKTUBHBIX TEeXHOJIOTHYeCKUX
npoueccoB (TII) u 3x03alIMTHBIX NMPOLECCOB
U TeXHOJIOTHIA.

Tema 5. Teopernueckne 0CHOBBI 6€30TXO0AHOI
TEXHOJIO0I'UMn

1. TlpuHUMOBI €CTECTBEHHOTO YCTPOWCTBA

ouocdepsl. dakTopsl AHTPOIIOI€HHOT O
BO3JICUCTBUS, TPHUBOAAIINEC K HAPYIICHUIO
skocucteMbl. lloHsTHe pecypcHOro uukia.
[Tonsitue HKOJIOTUYECKU YUCTOTO u

MaJIOOTXOAHOT'O IPOU3BOICTBA.
2.  Kmaccudpukamust  BHIOB  3arps3HEHUS
OKpyKartomiel cpenbl. BeiOpocsl B armocdepy.
Wctounuku u knaccupukanus. CTOUYHbIE BOJBI.
Knaccugukanuss CTOYHBIX BOJ U HUCTOUYHUKHU
obpazoBanus. Kimaccudukamus mpoMbIIIICHHBIX
BOJ IO LEJIeBOMY HaszHaueHMto. OpraHuzanus
000pOTHOTO BOJIOCHAOKEHUS. Bunsr
3arpsiI3HEHUI CTOYHBIX BOA. TBEpbIe OTXOABI.

3. TloHATHS »dKOJIOTHYECKH OE30MaCHOTO |

HKOJIOTHUECKU YHCTOTO POM3BO/JICTBA,
KOHIICTIIUS TEOPHUH MaJIOOTXOJHOTO
IMPOU3BOJACTBA, IMPUHIUIIBI OopraHu3anun
0€30TXOMHOTO0  MpOM3BOACTBA.  TpebGoBaHMS,
HpeabsBIsEMbIe K TEXHOJIOTHYECKUM
nporeccam, CBIPBIO, Marepuaiam,
SHEpropecypcam, amrmaparam, TOTOBOM
MPOAYKIVH.

4.  Tlonatme  5KO3aUIMUTHOTO  MpoLEcca.
Knaccugukanuss  9KO3aIIUTHBIX  IPOIIECCOB.
OcHoBHBIE  (DaKTOPBHI, XapaKTepU3yIoIIne
MPOU3BOJCTBEHHBIH  mpouecc. OcobeHHOCTH
XMUMUKO-TEXHOJIOTUYECKUX ¢bakTopos

9KO3alIUTHOI'O IIporecca

5. OcHOBHBIE TPUHIIHUIIBI
3alUTBl  OKPYXAIOIIEH  Cpelbl.

U  HallpaBIICHUs
Tpu Tuma

25



starj
Основы энерго-и ресурсосбережения


Tema 6. 3amura oxkpyxkamomeii cpeabl OT
3arpsi3HeHHu sl ra3oo0pa3HbIMH U
a3P030JIbHBIMHU BBHIOPOCAMH NMPOMBIILIEHHBIX
npeAnpusTHIA.

Tema 7. IlpoOjemMa 3amMTBI OKPY:KalOLIeil
cpeabl OT 3arpsi3HEHUS] NPOMbILUICHHBIMH
OBITOBBIMHM CTOYHBIMH BOJAMMU.

Tema 8. 3ammra oxkpyxawmei cpeabl 0T
3arpsi3HeHNs TBepAbIMHM NPOMBINLICHHBIMH U
OBITOBBIMH OTXOJAMHM.

Tema 9 OpraHusanuoHHbIe U HOPMATHBHO-
NPaBOBbIe OCHOBbI JKOJOIHYeCKH YHCTBHIX
TEXHOJIOTHil

Tema 10. IKoHOMHUYECKHE ACIEKThI
BHe/JpeHUs IKOJIOTMYECKHU 0e30MmacHbIX
MPOM3BO/CTB.

0€30TXOIHBIX TexHoJoruil. TumoBas cxema

(cTpykTypa) 3aMKHYTOT'O MPOU3BOACTBA
be3zoTrxoaHoe mpou3BoACTBO. Tpu OCHOBHBIX
MI0JIOXKEHHUS KOHLEINU 0€30TX0THOTO
MIPOU3BO/JICTBA.

6. Buasl OPOMBIIUIEHHBIX  Ta3000pa3HBIX

BbIOpocoB. CanuTapHo-3amuTHbIe 30HBI (C33).
Krnaccudukanus 5KO3aIIUTHBIX TPOIECCOB U
anmaparoB, HCIHOJb3YEMBIX  JUISI  OYUCTKH
ra30BO3IYIIHBIX, a9PO30JIbHBIX U TapO0Opa3HbIX
BBIOpOCOB. X KpaTkasi XapaKTepUCTHKA.

7. Knaccudukaius METOOB OYUCTKU CTOYHBIX
Boa. COBpeMEHHBIC METOJBI OYUCTKH CTOYHBIX
BOJI  OT  TPOMBINUICHHBIX  3arps3HEHUA.
XapakTepucTUKa  CEINbCKOXO3SIMCTBEHHBIX |
OBITOBBIX CTOKOB U METOJIbI UX OYHCTKH.

8. MICTOYHMKHM TBEPABIX OTXOJOB, UX CBOMCTBA.
Meroasl nepepaboTKu TBEPABIX
MPOMBINIICHHBIX U OBITOBBIX 0TX0A0B (TIIBO).
CoBpemeHHbIE XUMHUKO-TEXHOJIOTHYECKUE
cucTteMbl KoMmruiekcHor mniepepaborku TIIBO.
Metoapl npenBaputenbHoi coptupoBku TITBO.
3aXOpOHEHHE pAJUOAKTUBHBIX OTXOIOB U
nepepaboTka 0TpabOTaHHOTO SAEPHOTO TOIIMBA
9. Dkojoruyeckas cepTUUKaLUs MPOU3BOJCTB

U MPOAYKUMH.  DKOJOTUYECKUH  ayauT.
HopmarusHo-1ipaBoBoe obecrieyeHue
JKOJIOTUYECKH YUCTBIX MIPOU3BOJICTB.

OKOJOTHYECKH YHCThIE TEXHOJIOTHHU KaK OCHOBA
yCTOﬁ‘II/IBOFO MMPOMBIIIJICHHOI'O pa3BUTHA.

10. DxoHOMHYECKOE 0OOCHOBAaHUE M3MEHECHUM U
MOACPHU3AIINH ITPOMBINUICHHOTO ITPOU3BOACTBA,

cocTtaBa MNPOAYKUMH U (GOPMBI  YCIYT.
OKOHOMHUYECKasi BbITOAA HOPEIUPUITHS  OT
BHEJPEHUS CTpaTeruu 0e301acHOro
IPOU3BOJICTBA.

lMporpamMma cocTaB/ieHa B COOTBETCTBUM ¢ TpeboBaHnaMmM OC BO PYAH/®IOC.

Pazpa6oTunkmu:

JIOIICHT, 3aB. KaepOoii IKOIOTUIECKOT0
MOHUTOPHHTA U IPOTHO3UPOBAHUA

M./J1. XapnamoBa

JOJDKHOCTH, HA3BaHUEC Kaq)ez[pu MO CH

3asenyrommii kapenpon
IKOJIOTMUECKOTO

WHUIHAJBI, q)aMI/IJ'ﬂ/Ii[

M. . XapnamoBa

MOHUTOPHHTA U IPOTHO3UPOBAHU A

Ha3BaHHUC Ka(benpm MO CH

WHHUIHAJIBI, Cl)aMI/IJ'ﬂ/Iﬂ

25
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Deodepanvroe cocyoapcmeeHHoe A8MOHOMHOE 00pA308amebHOe YUpetcOeHUe 8blCUuLe2o
obpaszosanus « Poccutickuii ynusepcumem opysicovl Hapooo8»

Dkonozuueckuil hakynomem

AHHOTALMSI VYEBHOM U CHUTIJIMHBI

Oo0pa3oBaTejbHAas NporpaMma
18.03.02 DHepro- u pecypcocOeperamme nporeccsl B XUMUYECKON TEXHOIOINH, HE(DTEXUMUN

H OnorexHosioruu (OakagaBpuar)

HaumenoBaHne AUCHUTIJIMHBI

OcHOBBI cy1e0HOI IKO0JI0rH4eCKOi IKCIEePTH3bI
Fundamentals of Forensic Environmental Assessment

O0BeM TUCHHIITTHHEI

4 3E (144 ak.uyac.)

Kpatkoe copepkaHue TUCHUNIMHbBI

Ha3zBanue pa3nenoB (TeM) JUCHUINJIMHBI

KpaTkoe conep:kanue pazgesnoB (TeM) TMCHHUIINHBI:

OCHOBBEI HCHOJIL30BaHMS crieaaJbHbIX
SKOJIOTMYECKUX 3HAHUH B
CyaOIIpOnU3BOACTBC
Basic usage of special ecological
knowledge in the proceedings

OcHOBBI HCIIOJTH30BaAHUS CIIeIUATTbHBIX
9KOJOTMYECKHX  3HAHUW B  CYIONPOHU3BOJCTBE.
[TonsiTHE crieMAIBHBIX 3HAHWM, UX BUIBI U (POPMBI
UCIIOJIb30BAaHUS B  MPOLECCE CYIOMPOU3BOCTBA.
[Tonsitue cyneOHON SKCIEPTHU3BI, €€ BUILI U OTIUYHE
OT OKCHEepTU3 B HHBIX cdepax YeIOBEYECKOM
JIeATEeIILHOCTH.

Basic usage of special ecological knowledge in the
proceedings. The concept of expertise, their types and
forms used in the course of proceedings. The concept of
judicial examination, its types and unlike expertise in other
spheres of human activity.

[lonsatue cynonpousBoacTsa B PO
The concept of justice in the Russian
Federation

Ilonstue cynonpoussoacrsa B P®. Ilonsarue,
CTafud W  YYaCTHUKH  YTOJOBHOTO  TIpoOIecca,
TPAKIAHCKOTO U apOUTPaKHOTO  IMPOIECCOB,
MPOM3BOJACTBA IO JellaM 00 aJMHUHUCTPATUBHBIX
MIpaBOHAPYIICHUAX.

The concept of justice in the Russian Federation. The
concept, stages and participants in criminal proceedings,
civil and arbitration processes of the cases on
administrative offenses.

IIpenmeT, 00BbekTH 1 3amaun CO
Subject, object and task of Forensic
Environmental Assessment

[Mpeamer, oobekThl U 3amaun  CO. [Ipenmer u
3a7a4u, pemraemple mpu npousBojictee CO. [lonsitue n
BHJIBI 00BeKTOB CD.

Subject, object and task of Forensic Environmental
Assessment. The subject and tasks Concept and types of
objects.

Mertomomnorus cyne0HO-IKCIIePTHBIX
HCCIEAOBaHUN
The methodology of forensic
investigations

Mertononorus CyneOHO-IKCIIEPTHBIX
uccnefaoBanuil. lloHATHE SKCMEPTHBIX METOAOB, HX
BUIbl U KPUTEPUU JOMYCTUMOCTH HCIIOJb30BaHMUS.
Ilonarne u BUBI 9KCIICPTHBIX MCTOAHK.

The methodology of forensic investigations. The
concept of expert methods, their types and admissibility
criteria. Concept and types of expert techniques.

CyOBeKTHI Cy1e0HO-IKOJIOTHIECKON
3KCHCpTHOI71 JCATCIIBHOCTHU
Subjects of Forensic Environmental
Assessment

CyOBeKTbl Cy1e0HO-3KOIOTrMUECKOM IKCIIEPTHOM
NEATEBHOCTH. OJKCIIEPT Kak CyOBeKT cyaeOHo-
OKCHEPTHOM  nesTenbHOCTH.  DopMbl  ywacTus
cnequaiucra B JocyaieOHOM U cylneOHOM




MIPOU3BOICTBE, OCOOEHHOCTH MPOIECCYAIbHO CTaTyca.

Subjects of Forensic Environmental Assessment.
Expert as the subject of forensic activities. Forms of
participation in professional pre-trial and trial proceedings,
particularly the procedural status.

OpranusaiuoHHsle 0CHOBBI CO
Organizational bases of Forensic
Environmental Assessment

Opranuzanuonnble ocHOBbl CD. Hasznauenue
CD. Ilpomecc cyneOHO-IKCIIEPTHOTO HCCIEAOBAHMUS,
ero CTaJuu. Ocobennoctu MIPOU3BOJICTBA
JIONIOJIHUTEIILHOM M IIOBTOPHOM, KOMHUCCHOHHOM U
KOMIUIEKCHOM sKkcnepTu3. CTpyKTypa M COJIep’KaHHE
3aKITIOYEHUS JKCIIepTa. Kpurepun OIICHKU
3aKJIIOUEHHUS U TUIIMYHBIE SKCIIEPTHHIE OIIHOKH.

Organizational bases of Forensic Environmental
Assessment. The Appointment. The process of forensic
research stage. Specifics of additional and repeated, and
commission a comprehensive expertise. The structure and
content of the expert opinion. Criteria for assessing the
opinions and expert typical mistakes.

Paszpadorumnk:

JHoueHT xadeapsl cyaeOHOM 3KOTOTHU
C KypCOM JKOJIOTHH YeIOBeKa

%”’6&" - IO.W. Baera

3aBenyrommii kKageapoit cyneOHOo SKOIOTHI

C KypCOM 3KOJIOTUH YCJIOBCKA

H.A. YepHbix
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HaunmenoBanue AUCHUIIJIUHBI

Oxpana Tpyaa

O0BLeM U CHUIIINHBI

3 3E (108 ak.uac.)

Kpatkoe conep:xanue I CUHNINHBI

OCHOBHBIE TIOJIOKEHUS
U TIOHATUS  OXPaHBI

Tpyna

OcobGenHoctu ycioBuil Tpyaa. Pexxum tpyna u otapixa. MeaunuHckre
OCMOTPBI HEKOTOPBIX KaTeropuid paboTHUKOB. OCOOEHHOCTH OXpaHbI
TpyAaa unHBanugoB. OOecneuenue pabotHukoB CHU3. ObGecneuenue
pabOTHHKOB MOJIOKOM W TpOQHIaKTHUYeCKUM nuTanueM. CaHUTapHO-
OBITOBOE U JIEYeOHO-TIPOUITAKTHYECKOE 00CITYKMBaHHE pAaOOTHHKOB.

OmnacHele W BpeAHBIE

Krnaccudukanus onacHbIX U BpeAHBIX (DAKTOPOB MPOU3BOJICTBEHHOM
cpensl. MuUKpokaMMaT Ha paboyeM MecTe M B IPOU3BOJCTBEHHOM

MIPOU3BO/ICTBEHHBIE nomemiennd.  I[IpomsBoacTBeHHOe — ocBemieHue.  Bulpanus u
(bakTopbl BUOpoonacHOCTh. [Ipon3BOACTBEHHBIN IIyM. 3aluTa OT YJIbTpa3BykKa

u uH@pamyma. IIpon3BoICTBEHHAS IbLIb.

[Ipuumnnbl TpaBMaTu3Ma M TpaBMoOoIacHble (akTopbl. O0sS3aHHOCTH
TaBMATHEM u paGoToaarens NMpU HECUaCTHOM ciydae Ha mpousBoiactse. Ilopsmox

P paccienoBaHMs HecdyacTHOro ciydas. [lopsok odopmienus akra mo

3200J1€Ba€MOCTb Ha

dopme H-1. Tlopsamok paccriemoBanust U ydeTa Tpo(ecCHOHATBHBIX
IIPOU3BOJICTBE

3aboneBannii. OpopmieHue U yTBEep)KACHHE akTa Tpod.3a00IeBaHUS.
[Tytu 1 Mepbl TPOPHUIAKTHKH POU3BOJICTBEHHOTO TPaBMaTH3Ma.

Texnuka 0e30MacHOCTH
Ha IIpOU3BOACTBE, €€
3aJa4u U 3HAYCHUC

Tpe6OBaHI/I5[ 0e30I1acCHOCTH K IIPOU3BOJACTBCHHBIM IIpoLEcCaM M

obopynoBanuto. CpencrtBa 3amMTBl  paOOTHUKOB. 3aluTa OT
oIacHoOCTeM ABTOMATU3HPOBAHHOTO 51 POOOTHU3UPOBAHHOTO
IPOU3BOICTBA.

TpyroBOM KOJUIEKTUB,
ero 3amaun B cdepe
obecneyeHus
OpraHu3aluu Tpyaa

Caiyx0a oxpansl Tpyaa. MHCTpyKTax 1o oxpaHne Tpyaa. KoMuTers mo
oXpaHe TpyAa. YIOJHOMOYCHHBIC JIUIA [0 OXpaHe Tpyla mpodcoro3a
WIA TPYAOBOTO KOJUIGKTHBA. [apaHTuu, (QYHKIUHU, TpaBa U UX
rapantuu. OOyuenue u npodeccruoHanbHasi MOJroToBKa pabOTHUKA B
obnactu oxpansl TpyAa. O0sS3aHHOCTH paOOTHUKA B 00JaCTH OXpaHBI
Tpyaa.

OcHoBHbIE
3aKOHOJATEIbHBIE aKThI
P® no oxpane tpyaa

OCHOBHBIE TOJIOKEHHSI POCCUHCKOIO 3aKOHOJATEIbCTBA 00 OXpaHe
Tpyzna. Iloa3akoHHbIE M HMHbBIE NPAaBOBbIE AaKThl 00 OXpaHe Tpyaa.
Cucrema craHzaptoB 0Oe30macHOCTH Tpyna. locyaapcTBeHHOe
yhnpasiieHHe OxpaHou Tpyaa. IlomHomouus opraHos Biactu PO B
0011aCcTH OXpaHbl TPyJa.

I'ocynapcTBeHHBIH,
BEJIOMCTBEHHBIN u
OOIIECTBEHHBIN HAI30D
3a OXpaHOU TpyJa

Opranbel TOC. Haa30pa U KOHTPOJS 3a COONIOACHHEM TpPYAOBOTO
3akoHoAarenbcTBa. DenepanbHas WHCHNEKIUSA TpyJda: MNPUUYUHBI
NEeATEIBbHOCTH, 3amaur, nojHomouus (cr. 354 TK P®). OcHoBHBbIE
mpaBa ¥ O00S3aHHOCTH TOCYIApPCTBEHHBIX WHCIEKTOPOB TpYyHa.
[lopsimoxk  uMHCHeKTUpoBaHWs  opraHu3ammii. l'oc. Ham3op 3a




0e30IacHBIM BeJICHHEM PaldOT B OTACIBHBIX OTPACISIX M HEKOTOPHIX
00BEKTOB TMPOMBINUIEHHOCTH. [0C. JKCHepTH3a YCIOBHHM Tpyaa.
OO0t KOHTPOJIH 32 COOIIOICHIEM TPEOOBaHUI 3aKOHOIATEIBCTBA 00
OXpaHe Tpy/a.

[IpounsBoacTBeHHAst
CaHWTapusi,  TUTHEHA
Tpyaa u JM4HAs
rUrueHa paboTHHKA

[IpousBoncTBenHass cpena u yciaoBus Tpyaa. OCHOBHBIE TOHSATHSA.
[Ipon3BOACTBEHHBII MUKPOKJIMMAT U €ro BO3ACHCTBHE HA OpPraHU3M
YEJI0BEKA. Mexanusm TEPMOPETYJISALMH. HopmupoBanue
MUKPOKJIIMATa IPOM3BOJACTBEHHBIX IoMenieHud. [Ipakruueckoe
OIIPENIETICHUE IapaMETPOB MHUKPOKIMMATa B IIPOU3BOJCTBEHHBIX
YCIIOBUSIX HHCTPYMEHTAJIBHBIMM CpPEACTBaMH. Meponpuarus 1o
00ecreyeHn0 ONTUMAIbHOIO MUKpOKIMMaTa. BpenHble BelecTBa B
BO3AyXe paboueld 30HBI M HMX Kiaccuukanus. HopmupoBanue,
OTIpEJIeNIEHUE COJEepXKaHUS BPEIHBIX BEUIECTB B BO3AyXe paboueit
30HbI. OrmpezneneHue 3ambICHHOCTH BO3AyXa MPOW3BOJACTBEHHBIX
TMOMEIICHU . BenTunsauuss ~ NpoOU3BOJACTBEHHBIX  MOMEIIECHHUIM.
KonauunonupoBanue Bo3ayxa.

Pa3zpaborumnk:

Crapumuii mpenoaaBatenb Kadeapbl

CyneGHOM IKOIOTHH

C KypCOM 3KOJIOTMH YEJIOBEKA E.B. Anukuna

3aBenyromas kadenpoit
Cyne0HOM IKOIOTHH

C KYPCOM 3KOJIOTMH YEJIOBEKA ) H.A. YepHbIx
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IKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JAUCHUILIAHBI

O0pa3zoBaTesbHasi IPOrpaMma
18.03.02. DHepro- u pecypcocOeperaroime mponecchbl B XUMUYECKOU

TEXHOJIOTUHU, HEDTEXUMHUHU 1 OMOTEXHOJIOTHHA

HaumeHnoBanmne TUCIUILINHDI

IIpoueccsl ¥ anmapaThl 321U THI
OKpY:Kawlei cpeabl

O0BEéM TUCHUTIIINHBI

3 3E (108 ygac.)

Kpatkoe conep:xaHue TUCHHUILINHBI

HasBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUIINHBI:

1. BBEJIEHUE:
BO3ACHCTBHE Ha
TUTUEHUYECKUE
BBIOPOCHI.

AHTpPONIOT€HHOE
ouocdepy. CanutapHo-
HOPMAaTUBLI. y,Z[CJ'IBHBIC

3arpsizHeHUs. PU3HUYECKIE, XHMUYECKUE
(baxTophl. AHTPOIIOTEHHOE BO3/ICHCTBHE HA
ouochepy. CaHUTaApPHO-TUTICHHYECKUE
HOPMAaTHBBI.

IIpaBuia ycraHOBIIEHHs] HOpMaTUBOB. Pacuer
I1/1B,
KOHIICHTPALUK BPEIHBIX BELIECTB, MOLTHOCTH

MaKCHUMAJIbHBIX MMPU3CMHBIX

BbIOpOCA, BBICOTHI HMCTOYHHUKA. Y EIbHBIE
BBIOPOCHI  3arpsi3HSIOIIMX  BELIECTB  IPH
CXKUT'aHUM  PA3IMYHBIX BHUIOB  TOILIUBA.

TexHomoru4eckue peuicHus Mo COKpaliCHUIO

ra3oBO3IYIIHBIX BBIOPOCOB Ha TMpUMepe
npousBojcTBa bBK.
2. Cyxue croco0bl OYMCTKU T'a30BO3AYIIHEIX | [IbuteocagurensHbIe KaMepBhl,

BBIOPOCOB.

MBLJICOCAAUTENN UHEPLMOHHOTO  JIEUCTBUA U

JKAIIO3UMHBIE  alllaparsl. [{uxnoHHBIE
anmnaprsl, OJIMHOYHBIE, I'PYIIIOBBI,
OaTtapeiiHble. Pacuersl. Buxpessie,
JUHAMUYECKHE NIBUICYJIOBUTEIH.
QuIbTpHI. Kiaccpl, MEPETOPOIKH.
Bonoknucteie  ¢uiabTpel.  BoJokHuCTBIE

¢GmIbTpel  TOHKOM ouMcTKU. KoHCTpyKimu

(GWIBTPOB TOHKOW OYHMCTKH. I'my6okue
(GWIBTPEIL. OuIbTpHI rpy0oii WIH
IIpeABaPUTEIILHON OYMCTKH. Moxpslie




BOJIOKHUCTBIE GWIBTPEIL. Cetounble
OpBI3TOYIIOBUTEIH.

Bozaymasie GMIBTPEI ux KJIACCHI.
Bo3snyminbie GWIBTPEI I KJiacca.
Camoounmiaromuecss MacisHble  (UIBTPBI.
Bozaymnsie ¢pmibtpel I kiacca. Bozaymineie
BBICOKO3(D(PEeKTUBHBIE GMIBTPEI I
Kjacca.3epHUCTbIE  (QUIBTPBL.  3EPHUCTHIE
HacblHbIe (UIBTPBL. 3epHUCTBIE >KECTKUE
GWIBTPEIL.

TxaneBble ¢GuIbTpbl. THUIBI QUIBTPYIOUIUX
MaTepuasioB. OcaxJeHHe 4YacTUIl IIbUIH,

MEXaHU3MBbI ocaxxeHus. I uapasnuueckoe
COIIPOTHUBIICHUE TKaHEBBIX
GMIBTPOB. Y CTPOHCTBO TKaHEBBIX

¢mbTpoB.CriocoObl pereHepanuu TKaHEBBIX
¢wibTpoB.MeTonpl  pacyera  TKaHEBBIX
¢GMIBTPOB.

OnexkrpodunbTpel.  IlpuHmmn — gelcTBUSL.
OnekTpoPUIABTPEl  OAHOCTYIIEHYATBIE U
JBYXCTYIICHYaThIE. OcanurenbHble u
KOPOHUPYIOLUE DJIEKTPOMABI, CUCTEMBI HX
IIOJBECKM, W  BCTpAXuBaHMUA.  MOKpbIe
ANEKTPODUITBTPHI.

3. Mokpoe nblIeynaBIuBaHue.

@u3nyecKkue OCHOBBI MOKPOM OYUCTKH I'a30B.
I'mppaBnuueckoe CONPOTHUBIEHUE MOKPBIX
nbuIeynoBuTeneil. I(PQPEeKTUBHOCTH MOKPBIX
neuteynosurene.  IloxBox  opomaromen
KUAKOCTU B  MOKpBIE  IBLICYJIOBUTEIH.
DopCyHKH, OPOCHUTEIIH. OcHoOBHbIE
XapaKTEPUCTHUKHU.

[Tompie razompombiBatenu. DPPEKTUBHOCTH
NoJIbIX cKpy0OepoB. Hacagounsie ckpyOOepsl.
I'uapaBinueckoe COIIPOTHBIICHHE
HAcaJouyHBIX  CKpyOOepoB.  TapenbuaTbie
MbUICYIIOBUTEIH. DddexTruBHOCTD
yJIaBJIMBAHUS THUTH B MEHHBIX allaparax Ux
THJIPABINYECKOE COTPOTUBIICHHUE.

l'azonmpomMbIBaTen €  MNCEBIOOKUKEHHBIM
CII0EM apoBOU HacCaIKHu. Pexumpbl
MICEBIO0KHKEHUS. I'mapaBnnyeckoe




Obmas  3¢hpeKTUBHOCTH

NbUICYJIABJIMBAHUA B armaparc C HOHBH)KHOﬁ

COIIPOTHUBIICHUE.

Hacaakou. ['a3004ncTHBIE anmapaThl yIapHO-
MHEPLUOHHOIO IercTBUs. MOKpBIE ammaparsl

[EHTPOOESIKHOTO JIEHCTBUSA. MexXaHHYecKue
ra3onpoMbIBATEIH. CkopocTHbIe
ra3onpomsiBarenu (ckpyooepsl BeHtypm).
KoHncrpykiun CKpy0OepoB Bentypu.
I'uapaBinueckoe COINIPOTHUBIICHUE u
3¢ GEKTUBHOCTH PAOOTHI.

Bprizroynoc u cernapanus Karelb.
MexaHu3MBbl OCaXICHUS Karelib.
IlenTpoOexxHble KaruleyJaoBHTENH. BoaHoe

XO035MCTBO MOKPBIX T'a300YUCTHBIX YCTaHOBOK.

4. Crounbie BoAbl. OCHOBHBIE TIOHATHUA.
CocraB CTOYHBIX BOI. MexaHnYecKas OYHUCTKa

OT TpyObIX TpUMeceit

CocraB CTOYHBIX BOJ.

Hutpudukamus  u

Cycnensuu.
OmynbcusiMu.  [leHsbl.
JNCHUTPUDUKALIHS. PactBopenue u
noTpebiieHne kucnoponaa. buoxummueckas u
XUMHYECKass TOTPEOHOCTh B  KHUCIOPOJE.

Omnpenenenue HE00X0IMMO CTETIeHU

OYHMCTKH CTOYHBIX BOJ. Pemerku.

IleckoyoBKH.

OTCTOUHUKU. Knaccudukarus.

3aKOHOMepHOCTI/I NEPBUYHOTO OCBCTJICHMUAL.

KoHcTpykTHBHBIE THIIBI IIEPBUYHBIX
OTCTOMHHUKOB TOPU30HTAJIBHBIE,
BEPTUKAJIbHBIE, pagualbHbIE.

WuTeHcupuKkanuss MEepBHYHOTO OCBETJICHUS
CTOYHBIX BOJA. OCBETIUTENN CO B3BELLIEHHBIM
OCaJIKOM.

Bropuunoe OTCTauBaHUE.

3aKOHOMEPHOCTH IpoIlecca WIOpa3IeIeHUsI.

Ycepennutenu.  Tumbl W KOHCTPYKIHH
yCpeqHUTENEN. Hedrenoymiku,
MPOIYKTOJIOBYILKH. CMOJIOYIOBHUTEINH.
@unbTpbl. DUIBTPBI C 36PHUCTOM 3arPy3KOU U
CeTyaThle OapabaHHbIE GMIBTPEIL.
KoHCcTpyKTHBHBIE CXEMBI GMIBTPOB.
[M'uaponuKIIoOHsI u HeHTpUyTH.

Komb6unupoBanusie coopyxenus. Centuku.




JIByXbsIpyCHBIE ~ OTCTOMHUKU  (3MILEPBHI).
OcBeTnuTenn-neperuuBaTem.




5. Crounsble Boabl. Bruosornueckue criocoObl
OYHCTKH.

OCHOBBI OMOJOTMYECKON OYUCTKA CTOYHBIX
Box. CocTaB akTHBHOTO Wia W OHOILIEHKH.
CymmapHsble OMOXUMHUYECKOTO

OKUCJICHUA B

peaxiuu
a’pOOHBIX  YCIOBHSX.
bruoduneTpel. MaccooOMEHHBIE TMPOIIECCHI,
MPOTEKAIOIIKE TPU OYUCTKE CTOYHBIX BOJ HA
OcHoBHbIE

OMOJNIOTUYECKUX  (UIIBTpaX.

TEXHOJIOTUYECKHE  IapaMeTphl.  3arpyska

onodmibtpa. Kmaccudukanms 61opuabTpos.

AspoTeHkH. TexXHOJOrMYecKHe I0Ka3aTean
paboThl. 3aKOHOMEPHOCTh TMPHPOCTA HJa U
BIIK
IIPOLIECCOB C

TexHoornueckne U rupaBINYECKUE CXEMBbI

CHMKCHUC JIIsL Pa3JINIHBIX

AKTHUBHBIM HUIIOM.

OYHMCTKH CTOYHBIX BOA B A9pPOTCHKAX.

Cucremsl a’panuu B a’pOTEHKaX,

ITHEBMAaTHU4YCCKasd, MECXaHUYCCKaA u
IMHEBMOMEXaHHYecKass cucreMbl. OCHOBHBIC

KOHCTPYKLIMHU a’POTEHKOB. OKCUTEHKH.
OuncTKa CTOYHBIX BOJ C HCIOJIB30BAHUEM
€CTECTBEHHBIX METOA0B. MeTOIbl IIOUBEHHOU

OYHMCTKH CTOYHBIX BOJ. WnoBrie 101 aaKu

(momanaku - YILTOTHUTEIH). Mansie
COOPYKEHUsSI MOYBEHHOW oOuMuCcTKH. [lomsa
bunbTpanun u IOJIA OPOLLIEHHUS.

Bbuonornyecku mpynsl ¥ ruAPoOOTaHUYECKUE
iomaaky. buonpynsl ana’spoOHbIe, a3poOHO-
aHa’poOHble ((akynpTaTUBHO a’poOHBIC) H
a’poOHbIe. BBICOKO- M HHM3KOHArpyxaemsble,
Oouonpympl.
I'anpoboTrannyeckue TIOmaaKy. I aOnoHEI.

MMPpOTOYHBIC u KOHTAKTHBIC

6. OOparieHue ¢ ocaJIkaMHi CTOYHBIX BOJI

OO6pazoBaHue 0cagKoOB CTOYHBIX BoA. Ocalok
W3 MEPBUYHBIX OTCTOMHUKOB U aKTHBHBINA HII

UX cocTaB. XapaKTePHCTHUKA  OCAJKOB-
BJIAX)KHOCTbD, IIJIOTHOCTD, TeKy‘IeCTB nu
00CceMEHEHHOCTb. Bogootnarorias
CIIOCOOHOCTH OCaJIKOB. VaensHoE

COINPOTHUBIIEHUE oOcajka. Temnoduznueckue

XapaKTePUCTUKU 0CaJIKOB. ITporeccs
00paboTku OCaJIKOB: YIUIOTHEHHE,
crabmim3anus, KOHJUIIMOHUPOBAHUE,




00e3BOKUBaAHHE, o0e33apakuBaHue u
00e3BpeKUBAHUE OCATKOB.

Konaunmonuposanue OCAaJIKOB.
KonauumoHnpoBaHue 0CaKkoB KOAryJIssHTaMH
u ¢pnokynsHTamu. TemneparypHas oOpaboTka
ocankoB. [IpombIBKa COpPOKEHHBIX OCAJKOB.
Mexannueckoe 00€3BOKMBAHUE  OCAJIKOB.
O0e3BOXHMBaHME O0CAAKOB HA (PUIBTpaX.

HenpudyrupoBanue OCaJIKOB. Nnoseie
momaaku. JlaryHel W IIJTAMOHAKOMHUTEINH.
O6e33apaxxuBanue OCAaJIKOB.
Oo6e33apaxxuBanue KUIKHAX 0CaJIKOB
HarpeBaHueM. XUMHUYECKoe 00e33apakuBaHue
ocazkoB.KommnocrupoBanue.

TexHomornyeckue mnapamerpsl mporuecca

KOMIIOCTUPOBAHUSL. IIpoueccsl
KOMIIOCTUPOBAHUA, IMPUMCHACMBIC Ha
IIPAKTHKE.

ITporpamma cocraBieHna B coorBeTcTBuM ¢ TpedoBanusMu OC BO PY/IH/®T'OC.

Pa3zpaboTunk
[Tpod. xadeapbl 3KOITOrMUECKOTO
MOHHUTOPHHTA U TPOTHO3UPOBAHUS

3as. kadenpoi
9KOJIOTMYECKOI0 MOHUTOpPUHIA
M IIPOTHO3UPOBAHHUS

0.T.H., mpod. A.B. Jlykanun

/,}
j// K.X.H., jou. M.JI. XapiamoBa
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O0BEéM TUCHUTIIIINHBI

3 3E (108 4gac.)

Kpatkoe conep:xaHue THCHHUILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNTHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:

1. BBEJIEHHME: O0muiue noHsATHI.
Knaccugukarus OCHOBHBIX IPOIIECCOB.
[Tpuemsl MaciiTabupoBanus. MexaHHYECKHE
IIPOLIECCHI.

Knaccudukarius 0CHOBHBIX MTPOLIECCOB U
anmnaparoB. TeXHOJIOIrM4eCKUH IpoLecc.
Cranuu u oneparu. MarepuaibHbIi 1
sHepreTHdeckuii 6anancel. [IpuHIUIBI
aHanu3a u pacuera. OCHOBBI TEOPUHU TIOIO0OUSI.

MexaHn4yecKue NpOoLECCH U annapaThl.
Jlo3upoBanue marepuanos. [[o3aTopsl,
nuTaTenu. M3amenbuenne TBepabIxX
matepuanoB. Knaccugukarus crnoco6os
npo6nenus.ypaBHenus: Kupnnuesa — Kuka u
Purtunrepa. M3Menpuaronuye MalmHel, UX
KJIaccu(UKaIus 1 yCTPOUCTBO.

2. I'mpponmnamuka, rupasinka. OCHOBHbIE
IIPUHLIUIIBI U 3aKOHOMEPHOCTH.

['maponrHaMuueckue pexumMbl BA3KON
KUJKOCTH. [ napaBirdeckoe COMPOTUBIICHUE
TpyOonpoBoI0B. YpaBHeHue Belicoaxa—
Hapcu. [IBrxkeHue KUIKOCTH Yepe3
HETOABUKHBIE, IOPUCTHIE U 3€PHUCTBIE CIIOU.
OcHOBHBIE XapaKTEPUCTUKH. | uapouHaMUKa
TICEBJI00KIKENHOTO closl. Kitaccuukanus
TUJPABIMYECKUX MALIVH. ypaBHEHUS
beprymu.

OO11re BOIpOCH! MPUKIaTHON
THIpOMEXaHuKH. [ mapocTaTuka.
I'maponuaamuka. OCHOBHBIC KPUTEPUH
THJIPOJMHAMHUYECKOTO 1M0100usl.




TeopeTnueckne 0CHOBBI paCTBOPEHUS,
kinaccugukanys. [lepemMernBanue B )XKUIKUX
cpenax. KoHCTpyKIIMu MeEXaHU4YECKUX
Meraiaok. OCHOBHBIE CIIOCOOBI pa3ieIieHUs
TBEpIO u >xuaKoi (a3. Paznenenue B mose
CuJ TsDKEeCTH (oTcTauBanue). Pa3aenenue
CYCHEH3UH B MOJIE CUJI IaBJICHUS
(¢unpTpoBanue).

OcHOBHBIE KOHCTPYKTHUBHBIE THIIbI (PUIIBTPOB.
MomHocts. Hanop. JlnHamMuyeckue HacoChl.
Ilepemelnienue, cxxaTue U pa3pekeHUE Ta30B.
IlenTpoOeXHBIE MAIIUHBI.

Paznenenue B moje eHTPOOEKHBIX CHIL.
®axTop pazaeneHus. OcaguTelbHbIE U
bmIbTpYyIomue HeHTPUPYTHU.
Cymnepuentpudyru. Cemapatopsl. [{lukinonHbie
npoueccsl. Pa3nenenne HeOHOPOIHBIX
cMeceH Mo IeUCTBUEM JIEKTPUUYECKOTO MOJIA.
Mokxkpast 04uCTKa ra3oB.

3. TeruoBbIe MPOLIECCHI

TennoBsle mporeccs U anmnaparsl. TenaoBou
6ananc. TernoBbele XapaKTepUCTUKAMHU.
MexaHn3MBl Nepeiauy TEMI0Thl. 3aKOH
®ypre. 3akon Herorona. TemnoBoe momodue.
Tennootnaua npu cBOOOJHOM U
BBIHYXJIEHHOM JIBM)KEHUH KHUJKOCTH.
Temnootnaua npu U3MEHEHUN arpeEraTHOro
cocrosiHus. TennoBoe uznyyeHue. OCHOBBI
TEIUIONEPEIauH.

Tennonocurenu. Iloxsoa u 0TBOX TEILIA.
TennooOmenHast anmnapatypa. HarpeBanue.
Oxnaxnaenue. TermooOMeHHbIE anmaparhl.
IToBepxHOCTHBIE (pEKYyIIEPATUBHBIE)
TEII000OMEHHUKHU. PerenepaTiBHbIE
TEII000MEHHBIE anmnapartsl. Termoo0MeHHUKN
cMmenieHus. Pacuer nosepxHoctu
TEIUIO0OMEHHBIX arIaparos.

Brinapusanue pactBopos. CBolicTBa
pactBopoB. KoHlieHTpanusi, TemneparypHas
JETIPECcCHs], TEIIOTa PaCTBOPEHUS
(xoHmeHTpupoBanusi). CrocoObl U METOIbI
BbIIIapUBaHUs. BeinapHele anmnaparsl.
KoHcTpykiuu BeinapHbix annapatos. [Ipocroe
BbIITapUBaHKE. MaTepualbHBIA U TEIJIOBOM
6ananc. MHOTOKpaTHOE BBITApHBAHUE.
[IpsiMOTOYHBIE ¥ TIPOTUBOTOYHBIE




MHOTOKOPITYCHbIE€ YCTaHOBKU. AntnabaTHbBIE
BBIITAPHBIC YCTAHOBKH.

4. MaccooOMEHHBIE MPOLECCHI U alaparhl.

MaccooOMeHHbIE MTPOLIECCH U alapaThl.
OcnoBel Macconiepenaun. Criocoobl
BBIpAXKEHHUS COCTaBa (a3 IBYXKOMIIOHEHTHBIX
cucrteM. MaTtepuanbHblid 6anaHc. Y paBHEHHS
pabounx JIMHUIA.

IIepBblit, BTOpOH 3aKk0oHbI DUKA.
Monexkynspras nuddysus. KonpektupHas
middyszus. Koaddunumentsr maccooTiaun u
macconepenaun. [lonodue nupdy3noHHBIX
nporieccoB. J[Bmkyias cuia mnporecca
Macconepenaayr. MoaupuuupoBaHHbIe
ypaBHEHHsI Maccorepenaun. Maccomnepeaaya B
cucTeMax ¢ TBepaoi (a3oi.

Abcopbmus. [IpaBuno da3 ['md6ca. 3akoHOM
pactBopumoctu I'enpu. 3akoH JlanbToHa.
3akoH Paymns. MarepuanbHblii 6ananc
nporecca abcopOruu. CTeneHb U3BICUCHUS
(mornomenust). Kunernka mpoiecca.
VYpaBaeHnus k03(hGUIIHMEHTOB Macconepe1adm.
[TpuHIMNIMaTBEHBIE CXeMBbl abcopOLuy.
Hecopbuus. Konctpykiuu abcopOepos-
MOBEPXHOCTHBIE, TUIEHOYHBIE, HACA/IOUHBIE,
6apOoTa)KHbIE, paCTIbUINBAIOIIHE.
Juctmnnsaius u pektupukanus. [Ipoctas
JUCTUIUIALMS (MPOCTasi MEPErOHKa).
OnnoxpartHoe ucnapenne. @pakroHHas
neperoHka. JJMCTUIUIALUIO B TOKE BOJISTHOTO
napa, HHepTHOTO ra3a. MoJjexyssipHas
IMCTIIIIAIMS. PekTudukariys.

HenpepsiBHO 1elicTBYIOIIAs
pekTu(UKAIMOHHAS YCTAaHOBKA.
MarepuanbHblii 6ananc.YpaBHeHHUS pab0OunX
JMHUNA Tpoliecca peKTU(HUKAINH B
YKPEIUIAIOLIEH U UCYEPIIBIBAIOIIEH YaCTAX
KOJIOHHBL. PermoBoe uyucio.Teroson
Oananc.

Ilepuoauuecku ACUCTBYIOIINE
PEeKTH(PUKAMOHHBIE YCTAHOBKH, PEKUMBI
paboThl. DKCTpaKTUBHAS PEKTU(UKAIISL
AzeoTpomnHas pektupukanus. Pacuer
TapeabuaThIX PEKTHU(PUKALMOHHBIX KOJOHH.
Okcrpakuus. XKuakocTHas SKCTpakuus. 3akoH




pacnpenenenusi. MarepuaibHbIN OamaHC
npouecca 3kcTpakuuu. Knneruka mpouecca
AKCTpakuK. KOHCTpYKIIMK SKCTPAKTOPOB.
[IpyHIMIMATBHBIE CXEMBI DKCTPAKIIHUH.
DKCTparupoBaHHUE B CUCTEME TBEPJIOE TEIO0 —
KHUJIKOCTb. MeTo/1bl HHTeHCU(DUKAITUT
Ipolecca 3KCTparupoBanus. Anmnaparypa Juis
IIPOBEJIEHUS IIPOLIECCA IKCTPArupoOBaHUs U3
TBEPABIX TEI.

AncopOmus. PaBHoBecHe B mporieccax
azicopOLIMK ¥ HOHHOM OOMEeHe, Teopus
Jlenrmiopa opmyna OpeitHaImnxa.
CraTuyeckasi 1 TMHAMU4eCKasi aKTUBHOCTb.
AnCOpOEHTBI 1 HOHOOOMEHHBIE CMOJIBI.
Knaccugukamus u ycTpoicTBO anmnapaToB A
MPOBEJICHUS aICOPOIUH.

Cymka. Cioco0y mo1Bo/1a TEIIOThI K
BBICYIIIMBAEMOMY MaTepuainy. PaBHoBecue B
npouecce cymku. Kuneruka cymku. @axkrTopsl,
ONPEAEISAIONINE CKOPOCTh CYILIKH.
KoHnBekTHBHas cymika. MaTepuanbHbli
0araHC.KOHBEKTUBHOM CyIIKU. TemnoBoit
OaraHc KOHBEKTHBHOM cymku. Jlnarpamma
COCTOSIHUS BIXHOTO aTMOC(EPHOTO BO3ayXa
(+—x). [Iporiecchl n3MEHEHHs TapaMeTpoB
BO3/lyXa Ha MarpaMMe i—xX - HarpeBaHue u
OXJIaXKJIEHUE, CMEIIEHUE IBYX 00bEMOB
BO3]lyXa, KOHJICHCAIHSI.

Pabouas nuHus cymku. JIBrKyias cuia
npouecca Cymky. I[puHinunuanbHple CXeMbl
KOHBEKTUBHOMU cymku. KoHTakTHas,
paanranroHHasl, TUJIEKTpUIEcKas,
cyonmumanoHHas cymka. Koncrpykuun
CYLIWIIOK.

Kpucrannuzanus. SIBneHusmu
noJuMopdu3ma, 00pa3oBaHUs
KPHUCTAJNIOTUAPATOB U u3oMopdusma. Kpusas
pactBopumocTd. Kpucramnuszanus
M30TUAPUYECKUM U U30TEPMUUYECKUM
cioco0oM. MarepuanbHblil 6aaHC MOTOKOB.
TemoBoii Gananc mporiecca.
KpucrannuzanuonHoe o0opyaoBaHue.




5. MckyccTBEHHOE OXJIaKCHNUE U MemOpaHHBIE TPOIIECCH. XapaKTEPUCTHKH
MeMOpaHHBIE IPOLECCHI MEeMOpaHHOTO TpoIiecca.
BbapomemOpanHbIe mporecchl pa3aeaeHus
KHUJIKUAX Cpell - MUKpO(UIbTpanus,
ynpTpaduIbTpanus u 00paTHBINA 0CMOC.
Juanus, anekrpoauanu3. MemOpaHsl,
OCHOBHBIE TUIIBL. BiusiHUE pazmMuHbIX
(axTOpOB Ha Mpo1IecC MEMOPAHHOTO
pazzaeneHus. Anmaparsl Uit MEMOPaHHOTO
paszieneHusl.

HckyccTBEHHOE OXJTaXKICHHE. XJIaareHThI.
[TapoxoMIpecCHOHHBIE XOJI0AUIbHBIE
MAaIIUHBL. LUK ¢ «BIQKHBIM» U «CYXHM»
X010M Komripeccopa. OCHOBHBIE MTapaMeTphbI,
XapakTepu3yroIue paboTy KOMIIPECCUOHHOM
YCTAHOBKH B 000MX ITUKIaX. AGCOPOIIOHHBIE
XOJIOUIIBbHBIE YCTaHOBKH. [lapokekTopHas
X0JIOuIbHAs ycTaHoBKa. [ myGokoe
OXJIaXKICHUE.

ITporpamma cocraBieHna B coorBeTcTBUM ¢ TpeboBanusMu OC BO PY/IH/®T'OC.

Pa3zpaboTunk
[Tpod. xadeapbl 3KOITOrMUECKOTO

MOHWTOPHUHIA U IPOTHO3UPOBAHUS I.T.H., ipod. A.B. Jlykanun
3as. kadenpoi
9KOJIOTHYECKOTO MOHHTOPUHTA 7/

U IIPOrHO3UPOBAHUSA / K.X.H., gou. M.JI. XapnamoBa




[punoscenue Ne 4

k Ionooicenuro o paspabomre u oopmaenuu ocHosHoU npoeccuonarvHou

06pa308ame.rzbnoﬁ npoz2pamMmasl gblcUiecO OépﬂSOSﬂHNH u
VUeOHO-MEMOOUHEeCKO20 KOMNAEKCA OUCYUNTUHDBL

Deodepanvroe 20CY0apCmMeenHHoe asmoHOMHOe 00pa306amenbHoe
yupeoicoerue svicuie2o obpazosanus « Poccutickuil ynugepcumem opyicowl

Hapo0o0ey

Ikonozuyeckuil paxyromem

AHHOTAIIMSI YYEBHOH JUCIHILITHHBI

Obpa3zoBaTesibHas NporpaMma

18.03.02 «Inepzo- u pecypcocoepezarwuiue npouecchl 8 XUMUYEeCcKol mexHoao2u,

Hedhmexumuu u GuomexHoroZUU»

(HaumeHoganue 06pazoeamensHoll npozpammsl (Mpoduts, cneyuaiuzayus)

HanMeHoBaHHEe
JIACITUILIUHEB]

Ilpasosedenue

OO0BEM IMCHHIIITHHEI

3 3E (108 uac.)

Kpartkoe conepxaHue JUCHHIIIHHEI

HazBanue paznenos
(TeM) TUCITUILIHHEI

Kpatkoe conepxanue pa3enos (TeM) JUCLHUIUIHHBIL:

Obman TeOpHs
rocyaiapcrea u nipaea.

Tema 1. O6mas Teopus rocyaapcrsa .

Teopun mpoMCXOXJeHUs rocyaapcrea. IloHATHE W OCHOBHBIE
npu3HakH rocyaapcrea. @opma rocynapersa. Ilpasosoe rocynapcrso.
Tema 2. O01mian Teopus npasa

ITonarue u cymHocTs npaBa. Poccuiickoe mpaBo H IPaBOBBIE CEMBH.
Hopma npasa. Mcrounuku npasa. Cucrema Poccuiickoro npasa M ee
CTPYKTYpHble  2i1eMeHThl.  [IpaBoOTHOIIEHHS. ITpaBomepHOE
IIOBEJIEHHE, TIPABOHAPYLIEHHE MW IOPHJIMYECKas OTBETCTBEHHOCTb.
MexayHaponHoe npago.

OcHoBBI Tema 3. OcHOBBI KOHCTHTYHHOHHOIO CTposi Koncturynus

KOHCTHTYIHOHHOTO Poccuiickoit @enepary. OcHOBBI ~ KOHCTHTYIIHOHHOTO  CTpOS

npasa Poccuiickoii denepanuu. IlpaBoBoii craryc gudHocTH B PoccHiickoi
Penepauun. Opranel rocyaapcTBeHHOH BiactH B Poccuiickoit
denepanum.

OcHoBEI Tema 4. OcCHOBBI rpaxIaHCKOr0 Npagpa,

rpaxjaaHCKoro Ipasa

OCHOBHBIE [TOJIOKEHUS IPAKTAHCKOI'0 3aKOHOJaTe/IbCTBRA.
I'paxkaanckue npasa ¥ 00A3aHHOCTH: BO3HUKHOBEHHE, OCYILECTBIIEHHE
u 3amuTa. [paxkjgaHe (du3ndeckue ITHIA) M IOPUAMYECKHE JTUIA Kak
CcyOBEKTHI rpakaaHCcKoro npaea. OO0LEKThI rpakAaHCKHX TIPaB.

Tema 5. Ilpaso cobcrBennocTy (IIpaBo coOCTBEHHOCTH M pyrue
Bell[HbIEe MpaBa).

ITonsatue u conepxanue mnpaBa coOcTBeHHocTH.  OcHOBaHHA H
crocoObl BO3HMKHOBEHHs. (NMpuHoOpeTeHHs) mpaBa COOCTBEHHOCTH.
OcHoBaHMs U CIIOCOOBI NPEKPALICHUs IIpaBa COOCTBEHHOCTH. 3ariura
npaBa cOOCTBEHHOCTH M JPYTHX BEIIHBIX [1PaB.

Tema 6. O0s13aTeILCTBA H 10TOBOPBI

[TonAaTHe, CTOPOHBI M OCHOBAaHHS BO3HHUKHOBEHHs 00A3aTENbCTB.
Hapnexamee ucnonHeHue oOAsarenscTts. OOecneueHHe HCNONHEHHA
obszarenbecTB.  OTBETCTBEHHOCTh 32 HApylIeHHE 00sA3aTelbCTB.
Ilpexpamenne obs3arenscrs. IlowsTMe M yClIOBMS  JOrOBOpa.
3axiouenue gorosopa. M3sMeHeHue u pacTopKeHHUE 10T 0BOpa.




Topic 7. Inheritance law

General provisions on inheritance. Inheritance by will.

Inheritance by law. Acceptance of inheritance. Inheritance of
certain types of property.

Basics of Family Law

Theme 8. Basics of family law.

General characteristics of family law. Conditions and procedure
for marriage. Termination and (invalidity) invalidation of
marriage. Rights and duties of spouses.

The rights of minor children. Maintenance obligations.

Basics of Labor Law

Theme 9. Basics of labor law. The concept, the basis of and the
parties to the employment relationship. Employment contract.
Working time and rest time. Labor discipline and responsibility
for its violation. Protection of labor rights of citizens.

Administrative offense
and administrative
responsibility of  the
Russian
Federation.Fundamentals
of criminal law of the
Russian Federation.

Topic 10. Administrative offense and administrative liability.
Subjects of administrative relations. Administrative offense and
administrative liability.

Theme 11. Basics of criminal law.

The concept, subject and system of criminal law. Criminal law.
Crime and criminal liability. The system of penalties under
criminal law.

Fundamentals of

Environmental Law

Topic 12. Basics of Environmental Law of the Russian
Federation

General characteristics of environmental law. State regulation of
environmental management.Legislative regulation and
international legal protection of the environment. Features of
regulation of certain types of activities.

Author:

e
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ANNEX Ne 4

to the Regulations on the development and execution of the main professional

educational program of higher education and
educational and methodical complex discipline

Federal State Autonomous Educational Institution of Higher Education
"Peoples' Friendship University of Russia”

Faculty of Ecology

ANNOTATION OF EDUCATIONAL DISCIPLINE ¢

Educational program

18.03.02 “Energy and resource saving processes in chemical technology, petrochemistry

and biotechnology”

(name of the educational program (profile, specialization)

Name of the discipline

Jurisprudence

Scope of discipline

3 Credits (108 hours)

Summary of the discipline

The name of the sections
(topics) of the discipline

Summary of the sections (topics) of the discipline:

General theory of state
and law.

Topic 1. The general theory of the state.

Those origin of the state. The concept and main features of the
state. The form of the state.Constitutional state.

Topic 2. General theory of law

The concept and essence of law. Russian law and legal
families. Rule of law. Sources of law. The system of Russian law
and its structural elements. Relationship Legal behavior, offense
and legal liability. International law.

Basics of constitutional
law

Topic 3. Basics of the constitutional order of the Constitution of
the Russian Federation. Basics of the constitutional
system of the Russian Federation. The legal status of the
individual in the Russian Federation. State authorities in the
Russian Federation.

The basics of civil

law

Theme 4. Basics of civil law.

The main provisions of civil law.

Civil rights and obligations: the emergence, implementation and
protection. Citizens (individuals) and legal entities as subjects of
civil law. Objects of civil rights.

Topic 5. Ownership (Title and other property rights).

The concept and content of property rights . Grounds and methods
of occurrence. (acquisitions) property rights. The grounds and
methods of termination of ownership. Protection of property rights
and other property rights.

Topic 6. Obligations and contracts

The concept, parties and grounds for the occurrence of an
obligation . For  the fulfillment  of obligations.Enforcement
of obligations. Responsibility for breach of
obligations. Termination of obligations. The concept and terms of
the contract. The conclusion of the contract. Change and
termination of the contract.




Tema 7. HacieacrBenHoe npaso

OO6uiue noynoxeHus o HacenoBanud. Haciieoranue 1o 3apemmanumio.
Hacnenopanne mno 3akony. Ilpuustue mnacnenctsa. Hacnenopanue
OTZAEIbHLIX BH/I0B HMYIIECTBA.

OcCHOBBI cemeiinoro | Tema 8. OcHoBBI ceMeiiHOT0 npaga.

npasa O0mas XapaKTepHCTHKa CEMEHHOro mpaBa. YCIOBHS M TOPSIOK
3akioveHust  Opaka.  Ilpekpamenwe W (HeJeHCTBUTENILHOCTE)
NpU3HaHue Opaka HeAeHCTBUTEIbHbIM. Ilpasa wu o6sA3aHHOCTH
CYIIPYTOB.
IIpaBa HecoBepIICHHOIETHHX AeTel. AJIMMEHTHBIE 00S3aTeILCTRA.

OcHOBBI Tpyaosoro | Tema 9. OcHoBbl TpyaoBoro mnpapa. [IoHSTHE, OCHOBAHHS

npaga BO3HHKHOBEHHS M CTOPOHBI TPYAOBHIX OTHOIIeHHH.  TpymoBoi
JIOTOBOP.
Pabouee Bpems M Bpems oTabIXa. JIMCIMIUIAHA Tpyga M
OTBETCTBEHHOCTD 3a €€ HApYIIEHHUE. 3all[UTa TPYIOBbIX IIPaB IPak/iaH.

A/IMHHHCTPAaTHBHOE Tema 10. A/IMHHHCTPATHBHOE NpaBoHApYIIeHHe H

NpaBoOHApYIIeHHEe  H | A/AIMHHHCTPATHBHAS OTBETCTBEHHOCTD.

aIMHHHCTPATHBHAS CyObeKTsl aJMMHHCTPAaTHBHBIX OTHOLICHHH. AJIMHHHCTPATHBHOE

OTBeTCTBEHHOCTL P®. | mpaBoHapylIeHHE H AJIMHHHACTPATHBHAS OTBETCTBEHHOCTb.

OcnoBbl  yrosiosHoro | Tema 11. OCHOBBI YI0JI0BHOTO TIPaBa.

npapa P®. ITonaTue, npeIMeT U CHCTEMA YrOJOBHOI'O IIpaBa. YTONOBHBIH 3aKOH.
IIpecrynienue u yronoBHas OTBETCTBeHHOCTh, CHCTeMa HakazaHwuii
110 YTOJIOBHOMY IIpaBy.

OcHoBbI Tema 12. OcHoBbI 3K0J10rHYecKoro npaga P®O

IK0JIOTHIECKOT 0 Obmas xapakTepHCTHKa 3KOJOTHYECKOro IipaBa. |ocynapcTBeHHOE

npaBsa peryJimpoBaHue 3KOJIOTOTIOJIE30BaHHSI. 3akoHO/aTeNIBHOE
PEryJIMpoBaHHE M MEXKAYHAPOAHO-NIPAaBOBas OXpaHa OKpPYKarIIeH
npupojHo# cpennl. OcoOEHHOCTH peryJupoBaHMs OTAEILHBIX BHIOB
NEATETBHOCTH.

Pazpaborunk %7@ %ﬁeﬁa/




DedepanvHoe 20Cy0apCcmeeHHoe asMOHOMHOE 00PA308AMENbHOE YUPEHCOCHUE BbICULIESO

obpazosanus

«Poccuticxuii ynueepcumem opyacovl HapoO08»
Huorcenepnutii ghaxkynromem

AHHOTAIIUS YYEBHOM JUCHUILIAHBI

O0pa3zoBaTenbHasi IpOrpaMmma

18.03.02 «JHepro- u pecypcocoeperaouiye npoueccbl B XuMU4€eCKOH TeXHOJIOT UM,

HedTeXMMUH U OMOTEXHOJIOT U

HaumeHnoBanmne TUCIUILINHDI

IIpuknagHas MexaHUKa

O0BEéM TUCHUTIIIINHBI

4 3E (144 4ac)

Kpatkoe conep:xaHue TUCHHUILINHBI

HasBanue pa3aeioB AMCHUINIJIHHBI

KpaTkoe conep:kanue pa3aesoB IHCHUIIIHHBI:

CraTuka TBepAoro Teaa

Cuibl U CUCTEMBI CHUII. MOMEHTBI CHJIBI OTHOCHTEILHO HCHTpa U
OTHOCHUTCIIBHO OCH. Hapa cuil. Akcuombl cratuku. CBs3u U pcak-
o CBSI3CH. HpI/IBeZ[eHI/Ie CUJI K HLCHTPY. VcnoBus paBHOBECHUA
IUIOCKOH M HpOCTpaHCTBeHHOﬁ CHUCTEMBbI CHII. FeOMeTpI/I"IeCKI/Ie Xa-
PAKTCPUCTUKU MOICPCYHBIX CCUCHUM. Onpe):[eneHI/Ie ITOJIOXKCHU A
ICHTPA TAKCCTU TBCPAOIro TCIad 1 FeOMeTpPI‘-IeCKOﬁ (bHprBI.

KunemaTnueckoe M CHJIOBOE HCCIIe-
JOBaAHHE MEXAaHHU3MOB ¢ HHM3IIUMH
KHHEMAaTHYECCKUMHU napaMn

CTPYKTypHI:If/’I aHaJIn3 MCXaHU3MOB. KHaCCI/I(l)I/IKaI_II/IH KHMHEMAaTHU4C-
CKHUX Iap. CreneHb IIOABHMXXHOCTH MCXaHH3Ma. Kunemartuueckoe u
CHUJIOBOC HCCICOOBAHHMEC MCXAaHU3MOB II-ro knacca Fpa(boaHaHI/ITI/I-
YECKHM METOOO0M.

AHAJIM3 M CHHTE3 MEXaHH3MOB C
BbBICHIMMHA KHHEMATHYECCKHUMHU IIapa-
MH

KymaukoBbie MexaHu3mMbl. Daspl JBIKEHUS TOMKATENS U (ha30BbIC
yrael. Yron gaBiaeHus. OCHOBHAs Teopema 3alelIeHUs. DIEMEHThI
TreOMETPUU 3y04aToro Koyieca u 3youaToi rnepeaadn. DBOIbBEHTA H
ee coiicTBa. CBOICTBA ABONILBEHTHOrO 3anerieHus. [lepenatounoe
OTHOIICHUE MPOCTOM M CIIOXKHOH 3yOuaToil mepemaun. Ilmanerap-
HBIC 3y0UYaThle MEXaHU3MEI.

TpeHue B MexaHu3zmax

Tpenue Ha MIOCKOM TOPU3OHTAIBHOM MOBepxHOCTU. TpeHue B
KJIMHYATBHIX HAMpaBISIOMUX. TpeHrue Ha HAKJIOHHOM MOBEPXHOCTH.
Tpenne xkauenus. KIIJl Mmexanusma.

Mexanuyeckue nepeiavu.

q)pI/IKLII/IOHHI:Ie, PEMCHHBIC U LCHHLBIC NICPpCAAqN. KpI/ITepI/II/I pa60—
TOCIIOCOOHOCTH U 00IacTH MPUMCHCHUS. DIIEMEHTHI MEXaHUYECKUX
nepeaav: Bajbl, IOANIUITHUKHA, Myq)TLI.

CoennHenud aerajgeid MalruH

Pe3s0b1 1 peBB60BI:Ie COCINHCHU . IImonouHEIC U IUIHMIEBBIC CO-
CANHCHU .

PazpaboTumnkm:

JlouieHT kadeaps
IIpounocT MarepuanoB H
3asenyrommii kadeapon
IIpounocTn MmarepualoB U

KOHCTPYKLUHI B.M. Marsees

KOHCTPYKLUHI C.H. Kpusomanko




Dedepanvroe 20Ccy0apCmeeHHoe ABMOHOMHOE 00PA308aAMENbHOE
yupesicoenue gvicuieco obpazosanus « Poccutickuti ynueepcumem opyacowvl

HAPOO08 »
IKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

O0pa3zoBaTesbHasi IPOrpaMma

HanpasJjenue 18.03.02 «Inepro- u pecypcocéeperamomme npouecchbl

B XUMHMYeCKOH TEXHOJI0I'UH, He(l)TeXHMHH H OHOTEXHOJIOT HH»
(HaumeHogaHue 0OpaA308amMenIbHOU NPO2PAMMYL (Mpoduns, cneyuanuzayus)

HaunmenoBanue
JTUCIMIIIMHBI

HpOMLI]_[IJ'leHHaﬂ 0€30MacHOCTh

O0BLEM TUCHMILIHHBI

4 3E (144 gac.)

KpaTKOC coaecp;raHue
AUCHHUIIJINHBI

Ha3Baumue pa3jaesio
(TemM) AU CHUNIMHBI

Kpartkoe conepxxanue pasaenos (Tem)
AUCHHUILIMHBI:

1. Beenenue.
IIpomblneHnHas
0€30MmacHOCTb.

2. OnacHele
MIPOU3BOJICTBCHHEIC
OOBEKTHI

3. ABapuu, UC,
KaTacTpoQbl

4. T'ocynapcTBeHHOE
perynupoBaHue
IIPOMBIILTIEHHOMN
0e30macHOCTH

5. IlpencraBienue o
PUCKaX M OMACHOCTSIX.
6. Kputnueckue oObeKThI
YKOHOMHKH

IToHsITHE NPOMBILIIEHHON OE€3011aCHOCTH.
Poccuiickoe 3ak0HO1aTENBCTBO B cpepe
MPOMBIIIJIEHHOW 0€3011aCHOCTH.
[IpencraBnenue 06 OMacHbIX
npou3BoACTBEHHBIX 00bekTax (OI10), nx
UICHTH(PUKAIINN, OCOOCHHOCTSIX
(GYHKIMOHUPOBAHUS U PETYIUPOBAHUU
JeSITENIbHOCTH.

IIpencraBnenust 00 aBapusix, Ype3BbIUANHBIX
CUTYalLlUAX U KaTacTpo(PUUECKUX COOBITHUSIX
IPUPOAHOTO U TEXHOTE€HHOI'O IPOUCXOKICHUS.
Craructuka UC u npoMbIlIEHHON
6e3onacHocTy. [Ipon3BoaCTBEHHBIE aBapuu B
Pa3IMYHbIX OTPACIAX, UX OCOOEHHOCTH.
I'ocynapcTBeHHOE perynupoBaHue
IPOMBIIIIEHHOM Oe3onacHocTU. VX pyHKIMN
Y TIOJIHOMOYHUSI.

MeTtobl HIeHTU(UKALMY PUCKOB U
ynpasisieHus uMu. CtpaxoBaHue B cepe
MPOMBIIIJIEHHOW 0€3011aCHOCTH.

ABapuiiHble COOBITUS U TPOLIENYPBI UX
paccienoBanus. [IporpaMMHoe obecnieuenue
JUI aHaJu3a PUCKa Ha ONACHBIX
IIPOU3BOJICTBEHHBIX 0OBEKTAX.

Kputnueckue o0bEKThl SKOHOMUKU: METO/IbI
UICHTU(DUKALUYA U CTIOCOOBI 00ECTICUEHUS UX
(YHKIMOHUPOBAHUS.

7. IlmtannpoBanue u
IpeaynpexIcHue
ABAPUMHBIX CUTYALUH.
8. JlexnapupoBaHue

[IimanupoBaHue U TPEAYNPEKICHUE
ABAPUMHBIX CUTYyallM HA XUMHYECKH OIMACHBIX
oobekTax B Poccumn.

[limannpoBaHue U NTPEAYNPEKICHUE




IIPOMBIILTIEHHON aBapUUHBIX CUTYAIMH C pa3iuBaMu HEPTH
0€301acHOCTH. HedTenpoaykToB. Poccuiickuii n 3apyOeKHbIN
9. MexyHapoHoe OTIBIT.

COTPYIHUYECTBO. JlexiapupoBaHue IIPOMBIILIIIEHHON
0€301macHOCTH OMACHBIX MMPOMBIIIUICHHBIX
00BEKTOB. DKCIIEPTH3a MPOMBIIIJICHHON
0€301acHOCTH.

MexyHapoJHOE COTPYAHUUYECTBO U
3apyOe>KHBIN OTBIT YIIPABICHUS
POMBIIIEHHON 0€30MaCHOCTHIO.
PazpaboTumnkm:
3aBemytromas kadeapoil MPUKIaIHONW IKOJIOTHI ﬂ ~  M.M. Peauna

JOJDKHOCTDh, Ha3BaHUEC Ka(i)e,[[pl)l MO Ch HHUIHAJIBI, (baMPIHPI}I

3asenyromas kageapoi
IIPUKJIATHOM DKOJIOTUN

ﬁ -~ M.M. Penuna

Ha3BaHUC Ka(bej:[pm MO Ch HHUIUAJIBI, (baMPIHPI}I




Deodepanvroe 20cy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUPEeHCOeHUe
svicuieco oobpazoeanus « Poccutickuii ynueepcumem opyicovl Hapooo8

IKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

OO0pa3zoBartesbHasi IPOrpaMma

18.03.02 DHepro- u pecypcocieperamiiue Npoueccbl B XuMHYeCKOH TeXHOJIOTHH,
HeTeXHMUH ¥ OMOTEXHOJIOTHM (YPOBEeHb 0aKajlaBpHaTa)

HaunmenoBanue
JTUCIHHUIIINHDBI

HpOMbIII.UIeHHaﬂ IKO0JIorus

O0BEéM TUCHUTIIIINHBI

4 3E (144 yaca)

Kparkoe conepxanue

JTUCIHUILINHEI
Ha3Banue pa3aeaoB (TeM
pasi ( ) Kpatkoe conep:xanue pa3iesnoB (TeM) THCHUNIMHBI:

JTUCIHUILINHEI
OcHOBHBIE HalpaBJIECHUS TeXHONOHH 1 OBIIECTEO
AHTPOIIOT'€HHOK ) N

P HUKIMYHOCTD pa3BUTHS TEXHOIOTUI
NEATEIHHOCTH.

OcHOBHOE ypaBHEHUE
aHTPOTIOT€HHOT'O
BoznerictBus Ha OIIC.

DKoJoru3anus Iponu3BoJCTBA U KOHEUHBIE PE3YIIbTATHI.
IIpuponHo-pecypcHast BEpTUKAIIb.

HanpasneHust X0351iCTBEHHOU AEATEIIBHOCTH U UX
BO3/ICCTBUE HA BJIEMEHTHI OHOC(hEpHI

TOoImIMBHO-3HEPTeTUUECKUI
KOMIUIEKC ¥ OKPYKaroIast
cpena

I"opHOE MPOM3BOACTBO: OIICHKA BO3JCHCTBUS CIIOCOO0OB
TOOBIYH MOJIE3HBIX UCKOTIAEMbIX Ha OKPYKAIOIIYIO CPELy.
DKOJIOTHYECKHE aCTIeKThl pa3BUTHS BO3OOHOBIIIEMBIX
MCTOYHUKOB 3Heprun. Tpancnopt u ero BiusgHue Ha OIIC.

Opranudeckoe cenbCKoe
XO35HCTBO.

OcHOBHBIE TIOKA3aTENN, XapaKTEPU3YIOLIUE BO3ACHCTBHE
CEJILCKOT'O X035ICTBA HA OKPYKAIOLIYIO Cpeny.

Merons!l u cpeacrsa
3alIUThl OHOC(hEpPBI OT

[Tpoextuposanue ¢ yuerom tpedoBanuii OIIC. Ipouecc
npoekTupoBaHusl. OTINYKS IPOEKTUPOBAHUS C yUETOM

HETaTUBHOTO TpeOOBaHU OKpYKAIOIIEH cpebl OT TPAAULIUOHHOTO

AHTPOIIOI€HHOI'O COOTBETCTBUS SKOJIOTUYECKOMY PEryIUPOBAHUIO.

BO3/ICHCTBHUSL. [TpoexTupoBanue u pazpaboTKa TPOMBIIUICHHBIX TPOTYKTOB.
PazpaboTumnkm:

3aBemytomias kadeapoil MPUKIATHON FKOJIOTUH g ~__M.M. Peauna

JOJDKHOCTDb, Ha3BaHUEC Ka(i)e,[[pl)l MO Ch HHUIHAJIBI, (baMPIHPI}I

3asenyromas kageapoi
MPUKIAAHON IKOJOTUH

| =g
ﬁ = M.M. Penuna

Ha3BaHUC Ka(bej:[pm MO Ch HHUIHAJIBI, q)aMPIJ]I/Iﬂ




Deodepanvroe 20cy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUPEeHCOeHUe

gvicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl Hapooo8»

IKonozuueckuil paxynrvmem

AHHOTAIIYS YYEBHOM JUCIHUILIUHBIL:

OO0pa3zoBaTesbHasi IPOrpaMma

18.03.02 «JHepro- u pecypcocoeperaouiye nNpoueccbl B XUMU4€CKOH TeXHOJIOT UM,

HedTeXMMUH U OMOTEXHOJIOT UM

bakagaspuar

HaumeHnoBanmne TUCIUILINHDI

Paouosrkonozun
Radioecology

O0BEéM TUCHUTIIIINHBI

4 3E (144 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

HasBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:

Tema 1. ®u3nyeckne 0CHOBBI
PaIHOAKTHBHOCTH.

Theme 1. Physical fundamentals of
radioactivity.

IIpeomem paouorxkonocuu. Paouoaxmuenvie
6euecmea u UOHU3UPyloOuue u3ny4eHus,.
Ceolicmea uoHU3UPYIOWUX USTYUEHUIL
B3zaumooeiicmeue c éeurecmeom.

The subject of Radioecology.
Radioactive

substances and ionizing radiation.
The properties of ionizing radiation.
Interaction

with the material.

Tema 2. KosimuecTBeHHbIE
XapaKTePUCTUKH

HOHU3UPYIOIMX H3Ty4YeHHui. /[03bl.
Theme 2. Quantitative characteristics of
ionizing

radiation. Dose.

H3mepenue uoHu3sUpyrouux usiyueHuil.
Ilonamue 003v1. IKCno3uuuonHasn,
l’lO&HOMéHHa}l, IKeueaieHmHas,
ahpekmuenwvie 003vt. Pacuém 003.

The measurement of ionizing radiation.
The

concept of dose. Exposure, absorbed,

equivalent, effective dose. Calculation
of doses.

Tema 3. PaninoakTMBHOCTH OKPY:KaKOIIei
cpeasbl.
Theme 3. Radioactivity environment.

Ecmecmeennstii paouayuonnslit hon.
Paouoaxkmuenwtii 2az paoon. Texnozennvie
UCMOYHUKU PAOUOAKMUBHDIX GeU4ECNE U
UOHUBUPYIOWUX U3TTYYeH UL,

Onpeoenenue paduoHyKkiuooe ¢ 00veKmax
OKpyscarouieii cpeowl.

Natural radiation background. The
radioactive

gas radon. Technogenic sources of
radioactive

substances and ionizing radiation.




Determination of radionuclides in
environmental objects.

Tema 4. buoJjiornyeckoe aeiicTBue
HOHU3UPYIOIIMX U3TyYeHHI.

Theme 4. Biological effects of ionizing
radiation.

Hpulmun nonadamm, npuUHUUN MUULCHU.
Paouonusz. Paduayuonnoe nopaxcenue na
MOJIEKY/IAPHOM, KI1€EMOUHOM,
OpP2AHU3MEHHOM

ypoeusax. /lemepmuHuposantsle u
cmoxacmuueckue I ghexmeut.
Paououyecmeumenvnocmes. Ynpaenenue
JiyuyeevimMu peakuuamu.

Radiolysis. Radiation damage at the
molecular,

cellular, organismal levels.
Deterministic and

stochastic effects. Radiosensitivity.
Manage ray

reactions.

Tema 5. PaguanmuonHasi 0€3011aCHOCTD.
PaqnanuoHHbIi KOHTPOJIb.

Theme 5. Radiation safety. Radiation
control.

3awguma om uoHU3UPYIOUWUX U3TYYEHUIL
Jlezakmueayus 06veKkmos u meppumopuii.
Paouayuonnoe nopmuposanue.
3axkonooamenvhnan 6aza no paouayuoHHOU
be3onacnocmu, CAHUMAPHO
InudemuonozuyecKue 0OKyMeHmol.

Protection against ionizing radiation.
Decontamination of sites and areas.
Radiation

rationing. Legislative base for
radiation safety.

Tema 6. IlpuMeHeHne paIMOAKTHBHBIX
BeleCTB M MOHU3UPYIOMIMX M3JTyYeHHId.
Theme 6. The use of radioactive substances
and

ionizing radiation.

Ilpumenenue paouoakmuenvlx eeuiecme u
UOHUBUPYIOWUX U3TIYUEHUTI 6 MEOUUUHE,
HPOMBIWIIEHHOCH U, HAYKE, CEe1bCKOM
xo3aiicmee. Paooma AIC. Aoepnuiii
MONIUBHBLIL YUK

The use of radioactive substances and
ionizing

radiation in medicine, industry, science
and

agriculture. The nuclear fuel cycle.

PazpaboTunkm:

JlotieHT kadeapsl crpaTernyeckoro ynpasieHus B TOK W O.A. MakcumoBa

3asenyrommii kadeapon

CyIeOHOM IKOJIOTHH

C KypCOM DKOJIOTHH YEI0BEKA %

H.A Yepnbix

/







®edepanvhoe 2ocydapcmeeHHoe ABMOHOMHOe 06pazosamenvHoe yupexrcoeHue 8blciie2o
obpasosaHusn «Poccuiickuil yHusepcumem Opyxcbbl HAPOO08»

IKonozuueckuii haxyiomem

AHHOTALIUA YUEBHOM JUCHUITIUHBI
PanunanuonHas 0e30mMacHOCTL

18.03.02 Duepro- u pecypcocoeperaioniye npoueccbl B XUuMHU4€eCKOH TeXHOJIOT1H,
HepTexumMuu U OMOTEeXHOJI0THH (0aKajaBpuar)

HanMeHnoBanue JUCHUIIIHHDI

Panuanuonnas 0e30IacHOCTh

O0BLeM TUCHUILIHHBI

4 3E (144 ak.uac.)

Kpartkoe cogep:kanne TUCHUILINHBI

Ouzydeckue U OHOJOTMYECKHE  OCHOBBI
MPUMEHEHNSI HWCTOYHHKOB HOHHU3HUPYIOLIUX
W3IydEHU MW KOHTPOJSl  paJuallMOHHON
0e30macHOCTH

OCHOBHBIE TTIOHATHS 00 HOHU3HUPYIONIUX U3ITyYCHUSX:
pPaanOaKTUBHOCTD, BUABL H3quCHHﬁ.

3aKoH PagMoOaKTUBHOTO pacnaja, aKTUBHOCTb.
PanmanuoHHBIH KOHTPOIIb: METONWKH U TIPUOOpHast Oa3a.

OobecrieueHre paIualiOHHON 0e30MmacHOCTH
Hacenenus Poccuiickoit @enepanuu

3akoHOAATENbHOE O0ECTICUeHHE PaalliOHHON Oe30TIaCHOCTH
B Poccutickoii (eneparmm.

@DenepanbHble HOPMBI, INPAaBWNA W JPyrMe€ HOPMATUBHBIC
MOKYMEHTBI ~ TI0  OOecriedeHHro  Oe30macHOCTH  Tpu
9KCIUTyaTalui 00BEKTOB HCTIONB30BAHMS ATOMHON SHEPTHH.
HPB-99/2009, OCITIOP5-99/2010

OcHOBBI ~ o0ecrieyeHHs  PaJUAIIOHHOMN
Oe3omacHOCTH pu o0OpareHnn c
pagrnaiiOHHBIMU UCTOYHUKAMU

[IpumeHeHye pagHOaKTHBHBIX HCTOYHUKOB.

HcTouHuKM pafMoakTUBHOIO 3arpsi3HEHUs.  [eppuTopun ¢
TIOBBIIIEHHBIM COJIEP)KaHUEM €CTECTBEHHBIX PaJMOHYKIIUIIOB
U BBUICJIICHHEM DPAJOHA. Obecrieuenne Pb  nacenenus
MIPOXKHMBAIOLLETO HA 3arPs3HEHHBIX TEPPUTOPHSX.
Kateropuposanue PU 1 xareropun oracHOCTH paiHalliOHHBIX
00OBEKTOB.

OcHOBbl ~ ofecrieyeHHs]  paaUMaLIOHHON
Oe3omacHOCTH pu o0parieHnn c
TeHEPHPYIOIUMHI WCTOYHUKAMH

HMOHU3UPYIOLIUX U3ITy4YEHUN

OOecrieuenrie  (U3MYECKOH  3alUTBl  paJIMAIlOHHBIX
HCTOYHUKOB. ObecTieueHne paauanioHHON 0e301acHOCTH TPH
JIMKBUJIALTUY TIOCJIEJICTBUN aBAPUIMHBIX CUTYaIWI.

[Tnan npor3BOACTBEHHOTO KOHTPOJIs ipu oOparenun ¢ MU,
Pentrenosckoe usmyuenue. OCHOBBI PEHTTEHOBCKOM TEXHUKHU
u e npumenenue. OOecrieuenne PB npu pabore ¢
PEHTTEHOBCKOM armapaTypou.

Pa3zpadoruuk:

JouieHT kadeapsl cyneOHOI KOIOTUN
C KypCOM DKOJIOTHH YelIoBeKa, K.0.H.

# e | I''A. KynueBa

3aBenyromias kadenpoi cyneOHOM SKOIOTUI

C KypCOM 9KOJIOTHH YeJI0BEKa

H.A. YepHbIx




Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

svicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

JKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

O0pa3zoBaTesbHasi IPOrpaMma

18.03.02 DHepro- u pecypcocdeperamime Npoueccbl B XuMH4eCKO0il TEXHOJIOTUH,

HedTeXuMuUM U OMOTEXHOJI0THH (0aKaJIaBpHUAar)
(Haumenosanue 06paz06amenbHoll NPocpammul (npoghuns, cneyuanuzayus)

HaumeHnoBanmne TUCIUILINHLI

Pecypcoeedelme U OCHOBbl npupodonwzbsoeauuﬂ

O0BEéM TUCHUTIIINHBI

3 3E ( 108 uac.)

Kpatkoe conep:xanue THCHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIIAHBI:

BBenenue

CyIIHOCTh  DKOJOTMYECKOTO HOPMHUpPOBAHUA. €IM M 3aJadu
HOPMHPOBAaHUSI B 00JacTH MNPUPONONONB30BAHUA M OXpaHbI
okpyxaromet  cpenpl.  Hctopus  HopMupoBaHus B PO.
OKoJIorHyeckoe HOPMHUPOBAaHUE KaK OCHOBA Ui CTaHIapTU3aLUU,
3¢ $EKTUBHOTO yIpaBIEHUA MIPUPOIOTIONBE30BAHNEM u
(hopMHUpOBaHUS YCTOWYMBOH SKOHOMHUKH.

2. IIpuponHo-pecypcHBIH
NOTEeHHA

HanpaBneHI/m HOPMUPOBAHUA U BUABI S3KOJIOTMYCCKHUX HOPMATHUBOB.
CaHI/ITapHO—FI/IFI/IeHI/I‘-IeCKOC 1 3KOJIOTMYeCKOC HOPMUPOBAHUC

3. CucreMbl pecypcomnoyib30BaHUA

VcToiunBoCcTh NpUpoOAHBIX CHUCTEM W MOAXOAbI K €€ OILCHKEC.
OKOIOTMYCCKUHN IOTCHIIHAI MNpUPOAHBIX CHUCTEM u nux
ACCUMUIIIMOHHAsA  €MKOCTbh. Pornp BHemHHX W BHYTPCHHUX
(baKTOpOB B (bOpMPIpOBaHI/II/I 3araca yCTOIZ‘IPIBOCTPI MNPpUPOAHBIX
CUCTEM

4. UuopmManiuoHHbIE OCHOBBI
yHnpaBJieHUsI
NPUPOAONO0JIb30BAHUEM

COBpeMeHHaH CHUCTCMaA 5KOJIOTMYCCKOro HOPMUPOBAHHA B Poccuu n
MEPCIICKTUBBI €€ PAa3BUTUAL. BI/II[LI 9KOJIOTMYCCKUX CTaHAapTOB.
Texanueckoe peryiupoBaHue, CTaHAapTrU3aliusd 1 HOpMUPOBAHUC.

5. TepputopuaibHbie aCHEKThI
pecypconosib30BaHus

ACCI/IMI/IHI/IPYIOH_IEIH C€MKOCTh aTMOC(l)epBI. HOTCHL{I/IaH BanHBHeHI/IH
aTMOC(l)epBI nu KpI/ITepI/II/I €€ COCTOAHHA. Paspa60TI<a HOpMaTI/IBOB
T1/IB

6. YnpaBienue
NMPHUPOI0NOIbE30BAHHEM

[Ipenensl yCTOMYMBOCTH THAPOJIOTHUECKUX M THIPOTEOTOTHIECKHX
cucreM. Kpurepun cocTosiHMS BOOHBIX OOBEKTOB. PerymmpoBanue
BO3/EHCTBUI Ha BOAOCOOpHBIC OacCelHBI: pa3paboTKa HOPMAaTHBOB
H/IB

Pa3paboTuuK: —
£
[Tpodeccop kadenp mpukIaIHON FIKOJIOTUH %/// ) XayctoB A.IL
3aB. kadeapoil MpuKIAAHOM SKOIOTUN ﬁ Penuna M.M.
/ —_
z y

25




Deodepanvroe 20Ccy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUPEeHCOeHUe
gvicuieco oobpazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8

JKonozuueckuil paxynromem

AHHOTAIMS YYEBHOM JUCHMUILTAHLL

O0pa3zoBaTenbHasi IpOrpaMmma

18.03.02. DHepro- u pecypcocOeperaroniue mporecchl B XUMUYECKOM TEXHOJIOTUH,

He(pTEXUMHUHU U OMOTEXHOJIOTHUH

(Haumenoganue 06paA308amMenbHOU NPOPAMMbL (Mpoghuns, cneyuanuzayus)

HaumeHnoBanmne TUCIHUILINHDI

PecypcocOeperaromme TeXHOJIOTHH

O0BEéM TUCHUTIIINHBI

4 3E (144 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILVINHBI:

1. OcCHOBBI JHEpPreTuKu
U Hepro3(ppexkTuBHOCTH

2. Tepmoaunamuxa. IlepBblii U BTOpOI
3aKOHbI TEPMOAUHAMHUKH

3. HcnoJub3oBaHNe NPUPOIHBIX
HCTOYHUKOB YHEPTrUuu
U po0JeMbl IHeprocoepeKeHusl.
JKOHOMMS TOIJIUBA H
JHeprocoepexeHne

4. Ilapocu/jioBble YCTAHOBKH AJIsl
NPOM3BOACTBA YJIEKTPOIHEPIHH

1. Ompenenenue noHATHS 3HEpruu. Dopmbl
SHepruu. JluHaMMKa pa3sBUTHS NPUMEHIEMOU
YeJIOBEKOM JHEpruu. Bo3oOHOBiseMble W
HEBO30OHOBJISIEeMble ~ HUCTOYHUKHA  DHEPTHUHU.

DHEpProBOOPYKEHHOCTb. [lepBuunbie
NCTOYHUKU OHECPTUn COJICHHOT' O u
HCCOJIHCYHOI'O IMPOHUCXOKACHUS. BTOpI/I‘IHBIe
NCTOYHUKU OHCPIruu. y,Z[CJII:HaH
SHEPTOBOOPYKEHHOCTb. DHEpProéMKoCTh
BHYTPEHHETO BaJIOBOTO MPOJIYKTA.

ToHHa yCIOBHOTO TOIUIKBA (T. Y. T.).

2. TepMoauHaMuyeckast cucrema.
N3osnmpoBaHHas TepMOAVMHAMUYECKAs
cucrema. PaBHOBecHOE COCTOSIHHE.
Tepmoaunamuyeckue mapamerpbl. PaGorta u
TEIIoTa rpouecca. IlepBb1it 3aKOH
TEPMOAUHAMUKHU. Bropoit 3aKOH
TEPMOJIMHAMUKU. DHTPOIHUS.

3. Opranuyeckue TOIUIMBA. ArperaTHoe
COCTOsIHME. ECTECTBEHHBIE M HCKYCCTBEHHBIE
opraHuyeckue TtorumBa. Yronb. Hedte u
OpOAYKTHl ee mepepaboTku. [IpuponHblii ras.
Tennora cropanus. Beiciias 1 HU31IAs TEIUIOTA
cropanusi ToruMBa. HeTsSHON >KBUBAJIEHT.
Koadduunent n30BITKA BO3JlyXa Q.
MeponpusTHs 10 SHEProcOEepeKEHHIO.

4. Tepmoannamuueckuii  nukia — Kapho.
IIpeobpa3oBaHue TemjaoTel B padoTy Ha




5. PabGouue nuKJIbI NapPOCHIOBOM
YCTAHOBKH

6. Tepmmueckasi nepepadoTKa 0TX010B.

7. 3esieHasi JHepreTuKa

[IpuMepe  UICAIM3UPOBAHHOM  IOPLIHEBOM
napopoi Mamwuubl. [Harm 1ukna Kapwo.
Pabora, comepmaemas raszom. Kosddunment
MOJIE3HOTO  JIEMCTBUSA HJCATBbHOW TEIUIOBOU
MaluHel, paboTaromeid mo uukiay Kapuao. O
KHUJIKOM, TapooOpasHOM H  ra3000pa3zHOM
COCTOSIHMM BEILECTBA, KPUTHYECKass TOYKA.

Bnaxxusiit HACHIIICHHBIN nap,
[IapOCOIEPIKAHUE UIIA CTEIICHBIO CYXOCTH.
Tennora mapoo6pazoBanus. Ileperpersiii map,
CBOMCTBA M MPEUMYILECTBA.  DHTAIBIUSA

IIEpPErpeToro napa.

5. Ipsmoit u oOpatubiii ki Kapnao. Cxema
TEIUIOCUJIOBOM  YCTaHOBKH, B  KOTOPOH
ocymecTBisiercss LUkl KapHo Ha BiaxHOM
nmape. I[luxn Penkuna. MHorocryneHuarsie
TYpOUHBI.

6. I'asudukaius orxonos. [Tuponus oTxoH0B.
OxucnureneHblii nuponns. Cyxas NeperoHka
(cyxoit MIUPOJIN3). Oruesoit METOJ
nepepaboTku 0TX0/0B. CKUTaHHME TBEPIBIX
roprounx otxozoB. Knaccudukamuss meronoB
COKMTaHUs. Amnmnapatsl OTHEBOTO
00e3BpEe)KMBAaHUS U TEPEepadOTKU OTXOJIOB.
Cnoesbie Tonku. bapabGaHHble Bpariaronuecs
neyd. Mmuorononossle  neuu.  IIpumepst
SHEPrOTEXHOJOTUYECKUX  CXEM  CXKUTaHHUSA
TBEPABIX OTXOMOB. TexHOJOrMyeckas cxema
YCTAHOBKH JUIsI 00E3BPEXKHMBAHUS TBEPIBIX
OTXO0JI0B, He OOpa3yIoIUX MHHEPAIHLHOTO
ocrartka. TexHojormyeckass cxeMa YCTaHOBKHU
11t 00€3BpEXKUBAHUS OTXOJOB MPHU CKUTAHUH
KOTOPBIX 00pa3yloTcss MHHEpaJbHbIE OCTATKH
(30o;ma, mak). CxeMa YCTaHOBKM CKUTAHUS C
ouncTkoii ['BB 0T MMHEpanbHBIX OCTaTKOB
(30;bI, mUTaKa) W OT  Ta3000pa3HBIX
MUHEpAJIbHbIX KHCIOT W WX AaHTUIPUJIOB.
OHEpProTeXHOJIOTUYECKAsi CXEMa YCTaHOBKHU
JUIL OTHEBOTO OO0E3BPEXKHUBAHUS OTXOJIOB C

YaCTHYHBIM pereHepaTHBHBIM
T
e
I
1
0
u
c
I
0
1
D. OcHOBHBIE BHABI  BO300HOBIIIEMBIX

BCcTOYHNKOB »Heprun (BUD). I1a1b 0CHOBHBIX




HUCTOYHUKOB  DHEPIHH. Hcnonp3oBanune
coJIHEYHOH sHeprur. OCHOBHBIE COBPEMEHHBIE
HAIpaBJIEHUS  HUCIOJB30BAHUIO  COJIHEYHOM
sHepruu. Vcnosib30BaHus COJIHEYHOU 3HEPrUuU
1L MOJIyYEHUS HU3KONOTEHIMAIBHO N
TEIUIOTHI. KonuenTparopsl COJIHEYHOM
SHEpruu. AKTHUBHBIE TEIJIOBBIE COJIHEUHBIE
CUCTEMBI (remmocTaThl). ConnHeunble
JIEKTPOCTAHLIUU

6amennoro tuna. [Ipeumymecrsa. [laccuBHbie
U aKTUBHBIE COJIHEUHBIE cucTeMbl. CoJIHEUHBIE
abcopOunoHHbIe X0NOAUIBHUKH. CoJHEeuHbIE
npyasl.  Conneunble mneuu.  CoJyiHe4HbIE
JUCTUILIATOPBI (ompecHuTENN BOJBbI).
ConHeuHble  CYIIMIKHA. AKKyMYJIMpPOBaHHE
TEILUIOBOM DJHEPrUHU, IIOJIyYEHHOHW 3a CUer
UCIOJIb30BAHUSA  COJIHEYHOTO  M3JIyYEHHUS.
[Ipsimoe npeoOpa3oBaHue COTHEYHOM YHEPTUU B

AIIEKTPUYECKYIO C IIOMOILBIO
(OTODNEKTPUUECKUX, MIUPOIIEKTPUUECKUX,
TEPMO3MHUCCUOHHBIX,

(OTOANEKTPOXUMHUUECKUX u IPYyrux

IE€HEpAaTOPOB IOCTOSTHHOIO ToKa. (OCHOBHBIE
OPUHLUOBL  paboTBl  (POTOANEKTPHUUECKUX
npeoOpazoBareneii. CoNHEYHbIE DIIEMEHTHI.
TexHonorust U3roToBaeHUs (HOTOIIEKTPOHHBIX
npeobpazoBareneid. [losydenne  Bogopofa.
Ilonyuenue BOIOpOAA paA3IOKEHUEM BOJBI.
TommmBHBIE  dleMEHTBI. T3  IIEIIOYHEIE,

TBEPAOIOJIUMEPHBIE, dochopHOKHCTBIE,
pacriaBKkapOOHAaTHBIE M TBEPIOOKCHIHBIC
HU3KO-, cpenHe- u

BBICOKOTEMIIEpaTypHbIe. BeTposHepreTuka.
I'eorepMainbHas dJHEpPreTUKa.

PazpaboTumnkm:

IIpogeccop kadeapsl 5KOJIOTHIECKOTO

MOHUTOPHHIA U IIPOTHO3UPOBAHUS
JOJDKHOCTDh, Ha3BaAHUEC Ka(be,l:[pbl

3aBenyrommii kageapoi
AKOJIOTUYECKOT0

MOHHUTOPHUHI'A U IIPOrHO3UPOBAHUS
Ha3BaHue Kadeapsl

1
/./7 A.B. JIykanun

WHUOHAJIBI, (baMI/I.HI/UI

V4
7/ ] M.JI. XapnamoBa
P

WHUOHAJIbI, (baMI/IHI/ISI




Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

gvicuieco oopazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

IKonozuueckuit haxkyromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

OO0pa3zoBaTenbHasi IpOrpaMma

18.03.02 "JHepro- u pecypcocéeperamime npoueccbl B XAMHYE€CKOIl T€XHOJIOTHH,
HedTeXUMUH U OGUOTEXHOJIOTUH

HaumeHnoBanmne TUCIUILINHDI

Peyuxnunz omxo006 npouseoocmea u
nompeobenus

O0BEéM TUCHUTIIINHBI

4 3E (144 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3Banue pa3nenoB

Kparkoe conep:kanue pa3aeoB (TeM) IMCHUIIAHBI:

AUCHUITUHBI
PA3JIEJI 1. BBEJIEHUE: [Tpo6nema o6pa3oBanus 0TX0A0B. [ToHsATHE OTXOHOB.
[TPOBJIEMA OBPA30OBAHUS | Dxonoruueckue 0COOEHHOCTH, HCTOUHUKH H ITyTH
OTXO1OB oOpa3oBanus 0Tx0/10B COBpeMEHHBIE IOIXO0/IbI K 0OpaIeHIIo

¢ oTx0amu (MUpOBOH OMNbIT). [IoHATHS 1 OCHOBHBIE
NPUHLUIBL pecypcocOepexenns. ['ocyaapcTBenHas
CTpaTerusi 1 HOpMaTUBHO-TIPaBOBas 0a3a yNpaBICHUS
OTXOJJAMHU: CO3JIaHUE OTXOI0TepepadaThIBAOICH HHAYCTPHH,
pPETMOHANIBHBIE U MYHULIMIIAJIbHBIE CUCTEMBI YIIPABICHUS
orxonaMu. OCHOBHBIE BUIbI OTXOJIOB, UX KpaTKas
XapaKTepUCTUKA, TPUHIHIIBI KIACCH(PUKALIUU U
nocienyromieit nepepadbotku. ®KKO. DxoHomudeckue
aCIEKThl OPraHU3alluy CUCTEMBI YIIPABIEHUS OTXOJaMHU.

PA3JIEJ 2. OTXO/IbI B

DKOJIOr1YecKas OIacHOCTh OTXOO0B. OcobenHocTH

OKPYXAIOIIEM CPEJIE. MUTpAIX KCEHOOMOTHKOB B TPAH3UTHBIX U ACTIOHUPYIOIIUX
CTABUWJIBHOCTB 1 cpenax. YCTOMYHUBOCTb DKOCUCTEM K BO3JICHCTBUIO
YCTOMYNBOCTbD KCeHOOMOTHKOB. KpyroBOpOT BEIIECTB U IEMEHTOB —
OKOCHUCTEM K OCHOBA YCTOMYMBOCTH 3KOCUCTEM. bruoreoxummyeckue
3ATPASHEHUAM [IAKIIBI

PA3JIEJI 3. OBECIIEHEHUE MenempxkMeHT 0TX010B. [Ipobnembl MabIx

BKOJIOI' MYECKOM 0TX0J01IepepadaThIBAIOIINX PEANPUATHI B 00JaCTH
BE3OITACHOCTHU I1PU oOpamienus ¢ otxoaamu. PopMUPOBAHNE HHBECTUIIHOHHOTO
OBPAILEHNU C 3ambIciia MaIoro npeanpusarus. [lacnoprusanus u
OTXOJAMU cepTudukanus orxo08. Hopmatusel 06pa3zoBaHus 0TX010B

Ha npeanpusTuu. COBpeMEHHBIE METObI 00eCIIeUeHUS
KOHTPOJISL U UACHTU(DHUKAIIMHA OTXO0I0B. JIMCTaHIIMOHHBIE,
XUMUKO-aHAJIUTUYECKHUE U CIIEKTPAIIbHBIE METO I KOHTPOJIS.

PA3JIEJI 4. UCTOYHUKU
OBPA30OBAHUIA
I[TPOMBIINIJIEHHBIX
OTXOIOB 1 CITOCOBbI
OBPAIIIEHNA C HUMHA

VicTouHuKy 1 BUJBI 3arpsI3HEHUH TUIPOCOEPHI.
[TpousBoiCTBEHHBIE, OBITOBBIC M ATMOCHEPHBIE
(moBepXHOCTHBIE) CTOKU. Buabl 3arps3Henuit
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ. COBpEMEHHBIE METO/IbI
OYMCTKHU CTOYHBIX BOJI OT MPOMBILIJIEHHBIX 3arpsi3HEHUI.
CenpCKOXO03SMCTBEHHBIE M OBITOBBIE CTOKU M METOJIbI HX
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ouucTkH. ['a30Bo3aymIHbIe BEIOpOCHL. Cyxue U MOKpbIE
METO/1bl OYMCTKU. METOAbI YTUIN3aLMK O0CAIKOB U IIJIaMOB.

PA3JIEJT 5. CITOCOBbI
OBPAILLIEHUS C TBEPJILIMU
KOMMYHAJILHBIMU
OTXOJAMU

[Tpoueccer oopamienus ¢ TKO: c6op, HakorIeHHE,
TPaHCIOPTUPOBKA, COPTUPOBKA, yTUIM3aLUsA. MeToabl
yrunuzauuu TKO. Tepmuueckue meroasl. buonornueckue
MeToabl. [lonmyuenne s3Heprun. JKOJIOTHYECKUE ACTIEKTHI
cxuranus TKO. TexHomoruu OHOTEPMUYECKOTO a3pOOHOTO
KOMITOCTUpOBaHUs. [1oMroHb! 71 3aXOPOHEHUsT OTX0JI0B.
['uruennyeckue TpeOOBaHUS K BHIOOPY TEPPUTOPHHU - MECTA
pacrosioKeHus nonuroHa. Ilnanuposka u ycTpoucTBo
nosnroHoB. IIponieccs! npoucxoasmue ¢ TKO Ha nosmronax.

PA3JIEJT 6. ICTOYHUKU
OBPA30OBAHUS U
OCOBEHHOCTH
YTWJIN3ALIMU OTXOJIOB C
BBICOKUM
COJIEP)KAHUEM
OPITAHMYECKWX BEILECTB

OcHOBHBIE UICTOUHUKU 00pa30BaHMsI OTXOJIOB, COJACPIKALITIX
oprannueckue BeniecTBa. Crenuduka MeTo0B MepepadoTKH.
buosnepreTrka Ha 0TX0aX (XUMHUYECKOE OKHUCIICHUE,
TepMUYecKas ra3oreHepanus, OuoJIoruueckoe OposKeHue).
[TepepaboTka OTXOJ0B CEINHCKOXO3HCTBEHHOM
MPOMBIIIICHHOCTH. bruorazosnepreTnyeckue yCTaHOBKH.
AdpoOHBIE U aHAIPOOHBIE METO Bl 00e33apaKMBAHUS OTX0/I0B
c/X. bBuokommnoctupoBaHue.

PA3JIEJI 7. ITPUHIIUIIBI
YTUIIN3 AL
BTOPUYHOI'O CbhIPbA
(PELIMKJIMHI,
PEKVIIEPALINA)

CrnocoObl MOATOTOBKU OTXO/I0B K yTHiu3anuu. J{podnenue
TBO. PaznenbHbIii c60p U pydHas COpTUPOBKaA. [ poxoueHue
TBO. Knaccudukarus BTOpHUHOTO ChIpbst. MarHuTHas,
IEKTPOAMHAMUYECKAS U DJIEKTPUUECKas CEeraparusl.
ITpuHIMIBI TPOIIECCOB, BUBI CENApaTOPOB. Adpocenapanus.
dnoTanMoHHas U TPaBUTALIMOHHAS TIepepaboTka. MeTo bl
cxuranug ThO. Munnmuzanus o0pa3oBaHHs OTXOJIOB:
pecypcocOepekeHre 1 peann3arisi MIPOMBIIUICHHBIX
Majo00TX0oAHbIX TexHosoruil. [Ipoueccel cenapanuu ThHO u
KoMIuTeKch 1o nepepadorke THO. OCHOBBI TPOEKTUPOBAHUS
nepepadaThIBAIOIIUX KOMIUIEKCOB « DKOTEXHOMAPKY.

[Tporpamma cocraBnena B coorBercTBuM ¢ TpedboBanusivu OC BO PYTH/@I'OC.

PazpaboTumku:
JIOLICHT, Kadenpa
HKOJIOTHYECKOTO MOHUTOPUHTA

U IIPOTHO3UPOBAHUS
JOJDKHOCTh, HA3BaHUEC Ka(i)ej:[pl)l

3aBenyromuii kadgeapoit
HKOJIOTHYECKOT0 MOHUTOPHHTA U
IPOTHO3UPOBAHUS

IoANUCh

M. XapnamoBa

WHULHAJIbI, d)aMI/U]]/Iﬂ

M. XapnamoBa

Ha3BaHHE Kadenpsl

TIOMITUCh WHULHAIbI, (1)&MI/U]]/I$I
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DedepanvHoe 20cy0apcmeeHHoe asMOHOMHOE 00PA308amMeNbHOe YUpercOeHUe 8blCULe2O

obpazosanus «Poccutickuil ynueepcumem opyicowvl HApoO08»

Ikonozuueckuil paxynrvmem

AHHOTAIIYS YYEBHOM JUCHUILIUHBIL:

O0pa3zoBaTesbHasi IpOrpaMma

18.03.02 — Duepzo- u pecypcocoepezaroujue npoyeccovl 8 XUuMU4eCKoll mexHoa102uu,

He(pmexumuu u GuomexnonIOcUU

bakanaspuam

HaumeHnoBanmne TUCIHUILINHDI

Cpencra u crioco4bl peaHMMAIMOHHBIX
MeponpuATHI
Means and methods of resuscitation

O0BEéM TUCHUTIIINHBI

3 3E (108 ak. 1)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILVINHBI:

1. BBenenue B kypc. CpencTBa v criocoObl
PCaHUMAITMOHHBIX MEPOIIPUSTHIA.
Introduction to the course. Means and
methods of resuscitation.

2. TpaBma. TpaBmaTusm.

Injury. Injuries.

3. [IpodunakTuka U JeUeHUE MPOCTYAHBIX
3abosieBanmid. OCIOKHEHHUS.

Prevention and treatment of colds.
Complications.

1. OcHoBBI peannManuu. MckyccTBeHHas
BEHTHJIALUS JIETKUX. 3aKPbIThII Maccax
cepaua.

TepmuHanbHbIC COCTOSHUS. «A30yKa
peanuManuny». [IpexkapauanbHbIi ynap.
[Tpuem

Xenminxa.

Basics of resuscitation. Mechanical
ventilation.

Closed cardiac massage. Terminal states.
"The

ABCs of resuscitation.”" Precordial blow.
Method

of Heymlih.

2. Bugpl TpaBm. [loHsTHE 00 OTKPBITON U
3aKkpbITON TpaBMme. [lepBasg meaquumHCKas
MOMOIIIb

[IPU 3aKPBITOM TpaBMe (YIIHObI, FEMaTOMBI,
PacCTsHKCHHSI U Pa3pPhIBBI CBSI30K, BBIBUXH,
nepeioMsl). TpaHCIOPTHAS UMMOOHITH3AITHSL.
IIpaBuia HaIOKEHUS LIUH.

Types of injuries. The concept of open and
closed

injury. First aid at the closed trauma
(contusions,

bruises, sprains and torn ligaments, sprains,
fractures). Transport immobilization.
Regulations

concerning bandage.

3. Conmep:kuMoO€e JOMAITHEN aNTEUKH.
Osnanenue

MaHHUMYJISAIUSIMHI IOCTAHOBKU METUIIMHCKUX




0aHOK, TOPYMYHUKOB, KOMIIPECCOB.
[Toka3zanus

IIPOBEJICHUIO MAHUITYJISALUH.
IIpoTuBONIOKA3aHUS.

OcCI10KHEHMUS.

4. Oxoru. OTMOpOXKEHUS. DNEKTPO-TpaBMa.

[TopaxeHue OBITOBBIM ¥ TPUPOTHBIM
AIIEKTPUYCCTBOM.

Burns. Frostbite. Electrocution. The defeat
of the domestic electricity and natural.

5. OtpaBiieHus.

Poisoning.

6. YKYCBI S/IOBUTBIX JKHBOTHBIX U
HaceKoMbIX. bemeHcTBO. CTOJOHSIK.
Bites from venomous animals and insects.
Rabies. Tetanus.

7. IlepBast MEITUITMHCKAST TOMOIIb TIPU
pa3IMYHBIX OOJIC3HECHHBIX COCTOSHUSIX.
First aid for a variety of disease states.

Content home kit. The mastery of the
manipulation of the medical setting jars of
mustard plasters, poultices. Indications for
manipulation. Contraindications.
Complications.

4. OcBoeHUE TEXHUKH OC30IIaCHOCTH,
IIPOU3BOJICTBEHHON CaHUTAPUH, II0KAPHOU
6e3onacHocT. OKa3zaHue 10BpaueOHOM
MOMOIIIU

[IPU 0KOTaX; MPOPHIAKTHKA 0XKOTOBOM
00JIe3HH.

Oxka3zanue 10BpaueOHOM MTOMOIIH TTPH
OTMOPOYKCHUH.

The development of safety, industrial hygiene,
fire

safety. Providing first aid for burns,
prevention of

burn disease. Provide first aid if frozen.

5. OtpaBienus B ObiTy. OKazanue
JIOBpadeOHOM

MOMOIIIX TIPU OTpaBiieHUsX. OTpaBICHUS
SITOBUTHIMH PACTCHUSIMU, TPHOAMH,
MPOAYKTaMH

nutanus. OTpaBJieHHs Ha TIPOU3BOJICTBE,
XUMUYECKUMU BeriecTBamu. OTpaBiieHUs
JICKApCTBCHHBIMH IMpPEIapaTaMu.
Poisoning in the home. Providing first aid in
case

of poisoning. Poisoning with poisonous
plants,

mushrooms, food. Poisoning in
manufacturing,

chemicals. Poisoning by drugs.

6. Okazanue T0BpaueOHOI MOMOIIM TTPU
yKycax

SITOBUTBIX )KUBOTHBIX U HACCKOMBIX.
Jleuenue;

MpOoQHIAKTUKA OCIOKHEHHIA.

Providing first aid for bites of poisonous
animals

and insects. Treatment,; prevention of
complications.

7. Oka3zanue 1O0BpaueOHOM MOMOIIHM TTPU
HApPYIICHUH JIbIXaHUS; YTOIJICHUN;
MexaHnueckoi achukcun. [lepsast momorpb
npu




TEIUIOBOM, COJIHEYHOM Y/Iape; YKaUYMBaHUU;
TOpHOI 00JIe3HU; OGapOTpaBMe.

Providing first aid in case of violation of
breath;

drowning; mechanical asphyxia. First aid for
heat, sunstroke; motion sickness, altitude
sickness, barotrauma.

PazpaboTunkm:
AccucreHT Kadeapbl cyaeOHON IKOJIOTHH
C KypCOM 3KOJIOTMH YEIOBEKA /,_) E.B. Anukuna

/&
JOJDKHOCTDh, Ha3BaAHUEC Ka(bej:[pm MO Ch HHUIUAJIBI, (baMI/IJ'II/IH

3asenyrommii kadeapon

CyIeOHOM IKOJIOTHH
C KypCOM DKOJIOI'MU YEJIOBEKA H.A. YepHbix

Ha3BaHue Kadeapsl MOANUCH HHUIHAIBI, (haMUIns /




Deoepanvhoe 20cyoapcmeeHHoe asmoHOMHOe 00paA308ameIbHOe
yupedxcoenue gvlcuieco 00pa3o8anus
«Poccutickuil ynusepcumem 0pyacovl HApo0o8y

IKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

O0pa3zoBaTesbHasi IPOrpaMma

18.03.02 Buepro- u pecypcocbdeperaroiye IpoIecchl B XUMHUECKON TEXHOJIOTHH,

He(TEXUMHUU U OMOTEXHOJIOT I

(Haumenoganue 06pA308aMeNbHOU NPO2PAMMbL (npoghuns, cneyuanuszayus)

HaunmenoBanue
JTUCIHHUIIINHDBI

Cucmembui ynpaejienua XumuKko
mexHoiocudecKumu npoyeccanu

O0BEéM TUCHUTIIIINHBI

3 3E (108uac.)

Kparkoe conepxanue

N3MepeHne TeXHOITOrn4ecKux
MapaMeTpoB

JMCHMILJINHBI

HasBanmue pasgesioB (tem) | Kparkoe cogep:kanue pa3nesioB (Tem)

JMCHMILINHBI JMCHMIITIMHBI:

Paszpen 1.

OCHOBHBIE TOHSITHS [MpuHIMIBEl yipaBiieHus, KNacCH(PUKALUSI CUCTEM

yIIpaBJICHUS yIIpaBJIeHHs, CTPYKTYpHbIe cxeMbl CAY, Ka4ecTBO

XUMHUKO-TEXHOIOTHYECKUMH Mpolecca yIpaBiIeHHUsL.

MIPOLIECCAMH

Pa3znen 2. OOBeKTHI ynpaBieHHs 1 ©X OCHOBHBIE CBOWCTBA,

CucreMbl aBTOMaTHYECKOT0 OCHOBHBIE 3aKOHBI PETYINPOBaHUS, ONPEIETICHNE

yrpasieans (CAY) ONTHMAJILHBIX MIAPAaMETPOB MPOMBIILICHHBIX PETYIATOPOB
l'ocymapcTBeHHast ccTeMa MPOMBIIUIEHHBIX TPUOOPOB U
CPEACTB aBTOMATH3aIlH, OCHOBHBIC TEPMUHBI U

Pasien 3. OIIpENIENEeHNs METPOJIOTUH, U3MEPUTENBHBIE

npeo6paBOBaTeJm, HU3MCPCHHUC NaBJICHUA, U3MCPCHUC
TEMIICPATYpPhbL (KOHTaKTHBIM 1 OECKOHTAKTHBIM MET! O}_IOM),
HU3MCPCHHUC pacxoaa, U3SMCPCHUC YPOBHSA JKUJAKOCTH U
CbIIIY4YHX TCJI, UBMCPCHUC (1)H31/IKO—XI/IMI/I‘ICCKI/IX CBOMCTB
BCHICCTB, USMCPCHUC KOHIICHTPAIUW PaCTBOPOB.

Pasnen 4.

OCHOBBI POSKTUPOBAHUS
XHUMHKO
TEXHOJIOTHYECKUX CHCTEM

HI/IHaMI/I"IeCKI/Ie XapaKTCPpUCTHUKHU U 0COOEHHOCTHU
YIIpaBJICHUA TUIIOBBIMHU MPOLECCaMU U allliapaTaMu
XHMHUYCCKOI TCXHOJOIrn, CHHTE3 CUCTEM

OcHoBHEBIE cBenennsa 00 ACY
TII B

yIIpaBJICHHS aBToMatnyeckoro perynupoBanus (CAP), Texunueckue
XUMHUKO-TEXHOIOTHYECKUMH CPEACTBA CUCTEM aBTOMAaTHYECKOT'0 PEryINPOBaHMUSL
npoleccamu

Paszpen 5. Haznauenwue, ocnoBHbIe pyrkumn ACY TII,

pasHOBUAHOCTH U pexuMbl padotel ACY TII,
obecriedenne, HaneKHOCTh pynkunonupoBanus ACY TII,

XUMHUECKOU B3aUMOJICHCTBHE ONEPATOpa C TEXHUYECKUMU CPEACTBAMU
MIPOMBIIIUIEHHOCTH ACY TIL

PazpaboTunkm:

[IMymmanosa [1.B..

3aBenyrommii kageapoi v
Xapnamosa M./I. | 7/]
#F




Deoepanvhoe 20cyoapcmeeHHoe asmoHOMHOe 00paA308ameIbHOe
yupedxcoenue gvlcuieco 00pa3o8anus
«Poccutickuil ynusepcumem 0pyacovl HApo0o8y

IKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

O0pa3zoBaTesbHasi IPOrpaMma

18.03.02 Buepro- u pecypcocbdeperaroiye IpoIecchl B XUMHUECKON TEXHOJIOTHH,

He(TEXUMHUU U OMOTEXHOJIOT I

(Haumenoganue 06pA308aMeNbHOU NPO2PAMMbL (npoghuns, cneyuanuszayus)

HaunmenoBanue
JTUCIHHUIIINHDBI

Cucmembui ynpaejienua XumuKko
mexHoiocudecKumu npoyeccanu

O0BEéM TUCHUTIIIINHBI

3 3E (108uac.)

Kparkoe conepxanue

N3MepeHne TeXHOITOrn4ecKux
MapaMeTpoB

JMCHMILJINHBI

HasBanmue pasgesioB (tem) | Kparkoe cogep:kanue pa3nesioB (Tem)

JMCHMILINHBI JMCHMIITIMHBI:

Paszpen 1.

OCHOBHBIE TOHSITHS [MpuHIMIBEl yipaBiieHus, KNacCH(PUKALUSI CUCTEM

yIIpaBJICHUS yIIpaBJIeHHs, CTPYKTYpHbIe cxeMbl CAY, Ka4ecTBO

XUMHUKO-TEXHOIOTHYECKUMH Mpolecca yIpaBiIeHHUsL.

MIPOLIECCAMH

Pa3znen 2. OOBeKTHI ynpaBieHHs 1 ©X OCHOBHBIE CBOWCTBA,

CucreMbl aBTOMaTHYECKOT0 OCHOBHBIE 3aKOHBI PETYINPOBaHUS, ONPEIETICHNE

yrpasieans (CAY) ONTHMAJILHBIX MIAPAaMETPOB MPOMBIILICHHBIX PETYIATOPOB
l'ocymapcTBeHHast ccTeMa MPOMBIIUIEHHBIX TPUOOPOB U
CPEACTB aBTOMATH3aIlH, OCHOBHBIC TEPMUHBI U

Pasien 3. OIIpENIENEeHNs METPOJIOTUH, U3MEPUTENBHBIE

npeo6paBOBaTeJm, HU3MCPCHHUC NaBJICHUA, U3MCPCHUC
TEMIICPATYpPhbL (KOHTaKTHBIM 1 OECKOHTAKTHBIM MET! O}_IOM),
HU3MCPCHHUC pacxoaa, U3SMCPCHUC YPOBHSA JKUJAKOCTH U
CbIIIY4YHX TCJI, UBMCPCHUC (1)H31/IKO—XI/IMI/I‘ICCKI/IX CBOMCTB
BCHICCTB, USMCPCHUC KOHIICHTPAIUW PaCTBOPOB.

Pasnen 4.

OCHOBBI POSKTUPOBAHUS
XHUMHKO
TEXHOJIOTHYECKUX CHCTEM

HI/IHaMI/I"IeCKI/Ie XapaKTCPpUCTHUKHU U 0COOEHHOCTHU
YIIpaBJICHUA TUIIOBBIMHU MPOLECCaMU U allliapaTaMu
XHMHUYCCKOI TCXHOJOIrn, CHHTE3 CUCTEM

OcHoBHEBIE cBenennsa 00 ACY
TII B

yIIpaBJICHHS aBToMatnyeckoro perynupoBanus (CAP), Texunueckue
XUMHUKO-TEXHOIOTHYECKUMH CPEACTBA CUCTEM aBTOMAaTHYECKOT'0 PEryINPOBaHMUSL
npoleccamu

Paszpen 5. Haznauenwue, ocnoBHbIe pyrkumn ACY TII,

pasHOBUAHOCTH U pexuMbl padotel ACY TII,
obecriedenne, HaneKHOCTh pynkunonupoBanus ACY TII,

XUMHUECKOU B3aUMOJICHCTBHE ONEPATOpa C TEXHUYECKUMU CPEACTBAMU
MIPOMBIIIUIEHHOCTH ACY TIL

PazpaboTumnkm:

[IMymmnanosa [1.B..

3aBenyrommii kageapoi VA
XapmiamoBa M. /. ‘ 7//
P




Dedepanvroe 20cy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUpPeHCOeHUe

gvicuieco oopazoeanus « Poccutickuti ynueepcumem opyicovl HApooo8»

IKonozuueckuil paxynrvmem

AHHOTAIIYS YYEBHOM JUCIHUILIUHBIL:

OO0pa3zoBaTesbHasi IPOrpaMma

18.03.02 «JHepro- u pecypcocoeperaouiye nNpoueccbl B XUMU4€CKOH TeXHOJIOT UM,

HedTeXMMUH U OMOTEXHOJIOT UM

bakagaspuar

HaumeHnoBanmne TUCIUILINHDI

TexHoreHHBIE CHCTEMBI M DKOJOTHYECKNH
pUCK

O0BbeM TUCHUTIIIINHBI

3 3E (108 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

HasBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILINHBI:

Beegenue. OCHOBHBbIC TEPMHHBI U ONIpeeIeHUS

1. OcHOBHBIE OIPCACIICHNA U TOHATHUA B OLICHKE
OKOJIOIr'M4€CKOro
PHUCKA: OITACHOCTD, Haﬂé)KHOCTB, PHUCK.

2. Kputepuu oIleHKH 3KOIOTHIeCKOi 00CTaHOBKA
TEeppUTOpUI

JUISI BBISIBIIEHUS 30H YpE3BbIYAHON HKOJIOrMYECKOM
CUTYyaIld U

30H HKOJIOTHYECKOT0 OeICTBUS

TexHoreHHble CHCTEMBI 1 PpHUCK

3.TexHuueckre U TEXHOr€HHbIE CUCTEMBI. DaKTOPHI
TEXHOICHHOM
OITACHOCTH

4.Pucku, co3aBaeMbl€ pa3IMUHBIMU ONACHOCTSIMU,
pHUCK

WHIUBUAYANTBHBINA U podeccoHaNbHBIN. KoHmemus
U KpUTEPUU

MIPUEMIIEMOCTH PUCKA

5. O1eHKa cOCTOSTHUS 3[I0POBbSI HACETIEHUS B
COOTBETCTBHH C

«KpuTtepusMu OIICHKH YKOJIOTMUECKON 00CTaHOBKU
TEppUTOpUI

Jutd BeIsIBIIcHHS 30H UDC u Db»

6. OueHka cocTosIHUS aTMOC(EPbI B COOTBETCTBHH C
«KputepnsmMu OlEHKN 3KOJIOrMYECKOH 00CTaHOBKH
TEeppUTOpUIL

Jui BeisiBiieHHs 30H UOC u Oby»

7.01eHKa COCTOSIHUSL BOJHBIX PECYPCOB B
COOTBETCTBHH C

«KputepnsmMu OlEHKH 3KOJIOTMYECKOH 00CTaHOBKH
TEpPPUTOPUI

Jui BeisiBiieHHs 30H UOC u Oby»

8.01eHKa COCTOSHUS IOYBEHHOTO IIOKPOBA U
JTaHImadToB B

COOTBETCTBHH ¢ «KpHUTEpHsIMH OLIEHKH KOJIOTHIECKON
00CTaHOBKH TeppHUTOpHH [uIsl BIsiBIeHUS 30H YOC 1
Ob»

IKoI0ru4ecKu 00ycI0BJICHHbIE 00JIe3HI

9.MeTonb! OIICHKH YKOJIOTHYECKU 00YCIOBICHHBIX
0oJe3HEH.
Kputepnn onieHKH 370pOBbsI HACET CHUS

10. Bimmsiare GaxkTopoB OKpYy’Karomei cpesbl Ha
pacIpocTpaHEHHOCTh HEKOTOPBIX OoJe3Her




OueHka onacHOCTell U pucKa

11. Onenka HEKaHLIEPOTeHHOW OMACHOCTH M PUCKA IO
pedepeHTHBIM J03aM

12. Ouenka KaHIEPOr€HHOI'O pUCKa

13. Oran 1: Unentudukanus onacHocTe!

14. Oran 2: OrneHka 3aBUCUMOCTH «103a-0TBET.
Creredn

TOKCUYHOCTH JIJIsl KAHLIEPOT€HHBIX U
HEKaHLEPOr€HHBIX BELLECTB

15. Ortan 3: Ouenka >kcniosunud. ITytu Murpanyu
TOKCHKAHTOB
OT MCTOYHHUKA JI0 PEIUITHEHTA

16. OnpeneneHue KOJIMYECTBA TOKCUKAHTA,
IOnaAaroIero B

opraHu3M B TOUke Bo3aeicTBus. OnpeaeneHue
MTOCTYTIICHUS

BEIIIECTBA B OPTraHU3M YEIIOBEKA OPAIBHBIM,
HMHTAJISIAOHHBIM U

JIEpMaJbHBIM ITyTIMU

17. Ouenka onacHOCTH U pUCKa XUMUYECKOTO
3arps3HEHUsI.
OreHKa prCcKa PaKOBEIX 3a00JICBaHUIMA

18. Onenka onacHOCTH BO3ACUCTBUSA
HEKaHIICPOT' CHHBIX BEICCTB.
Koaddumment omacHocTH pa3BUTHS
HEKaHIIEPOT CHHBIX

a¢QekToB

19. Moaens MHAMBHUIYaIbHBIX TOPOroB. THIIEI
MOTEHIINATILHOT O
puUCKa

20.0OneHKa pagualiOHHOIO PUCKA U
MIPOJIOIDKUTENBHOCTH JKU3HH

21.KoMOMHMpOBaHHBIIN MOTEHINAIBHBIA PUCK JUIS
3I0POBBS.

CeHcnbunm3anyst, IpocTas IMojIHast CyMMAIIHs,
HETOoJHAs

CyMMalusl, He3aBUCUMOE JIEHCTBUE, KOMIEHCALHS

22.Oran 4: XapakrepucTika pucka. CpaBHUTENbHAS
OLIEHKA
PHUCKOB

IIpumenenne Konnenuuu
OLICHKH PHCKa

23.TIpakTuueckoe npuMeHeHue KoHuenunu oueHKu
pucka.

HopmaTtuBHO- ipaBoBOE 0OecrieueHUE OIICHKA
OIIACHOCTEH U

pucka B Poccum u 3a pydoesxom

Pa3zpadorunk:

JoueHT Kadeaprl cyaeOHOM IKOIOTUH

C KYPCOM DKOJIOTHH YeJIOBEKa W

3asenyromas kageapoi

cyneOHOM IKOTOTHA

C KypCOM 3KOJIOTHH YCITIOBCKA

K.IO.

MuxaiinndaeHKko

H.A Yepnsbix




Dedepanvroe 20Cy0apCmeeHHOe A8MOHOMHOE 00PA308AMENbHOE YUPEHCOeHUE

svicuieco obpazoeanus « Poccutickuii ynueepcumem opyicovl Hapooo8
IKonozuueckuil paxynrvmem
AHHOTAIIYS YYEBHOM JUCIUILIUHBIL:
O0pa3zoBaTesbHasi IPOrpaMma
18.03.02 DHepro- u pecypcocOeperaomme npouecchbl B XUMUYEeCKOH TEXHOJIOITHH,

Heg)TeXI/IMI/II/I M OMOTEXHOJ0Ir MM

(HaumeHnosanue 0OPA308amMeNbHOU NPOSPAMMBL (NPodunsy, cneyuaruzayus)

HaunmenoBanue
JTUCIHHUIIINHBI

YcroiiuuBoe pasBuTue

O0BEéM TUCHUTIIINHBI

2 3E (72 yac.)

Kparkoe conepxanue

AUCHHUILINHBI
HasBanmue pa3gesioB (tem) | Kparkoe cogep:kanue pa3nesioB (Tem)
AUCHHUILINHBI AUCHUIINHBI:

1. Konnenuus
YCTOMYHMBOIO Pa3BUTHUA
KaK

MesKIyHapOoAHas
WHULUATHBA

2. OcHOBHOe cofiep:KaHue
KOHLIeNHMHU
YCTOMYHMBOIO Pa3BUTHUA

Konuenuus ycToH4uBOro pa3BuTHA
aKTHMBHO pa3palarbiBaercsi, HAUMHasA ¢ 1992
I., 00JbIIUHCTBOM cTpaH Mupa. Konuenuust
NPHUHATA Ha ypoBHe OpraHusanum
O0bennuénnbIx Hanuil. Poccus sBasiercst
OJHO¥ M3 AKTHMBHBIX YYACTHHI 110 BCeM
HANIPaBJICHUSIM Pa3BUTHS JaHHOH
KOHIIENINH.

OCHOBY KOHIIENIIIUM COCTABJISIET
rapMOHM3AaIMs IPUPOABI H 001IeCTBA.
Pe3yabTaToM Takoi rapMOHM3alUM J0JKHO
CTATh yI0BJIETBOPEeHHE NOTPeOHOCTEl
COBPEMEHHOI0 o01ecTBa U Oy AyImmx
MOKOJICHU I NPH YCJIOBHHM PALIHOHATBHOIO
NPHPOJONOJIb30BAHUS H COXPAHECHHS
rJ100a71bHBIX QYHKIHUI PACTHTENBLHOTO U
JKMBOTHOI'0 MUPA. YCTOIHYNBOE Pa3BUTHE
o01ecTBa B yCJIOBHAX YCTOMYHBOIO
COCTOSIHMSA OKPY KAIOLIeld NPUPOAHOM cpeabl
OCHOBAHO HA B3aMMOOTHOILICHUH TPEX
IJIABHBIX KOMIIOHEHT: YCTOHYNBas
JKOHOMMKA, YCTOHYNBAsA CONMAJIbLHAs cpeia
B 001IIeCTBE H YCTOHYNBOE COCTOSIHHE

OKpY Karoleil NpUpPOIHO cpeabl.
B3aumooTHOLIEHHE ITHX TPEX IVIABHBIX
KOMIIOHEHT O00BIYHO NepelalnT KPATKOH

25
3. Texnojoruueckue u (popmyJ10ii: IKOHOMHKA, IKOJIOT U,
rYMaHUTApPHbIE COLIHOJIOT M.

ACIEeKThI KOHIENIUH
YCTOMYHMBOIO pa3BUTHS.
4. PazBuBarommuecst
CTPaHbI — IVIABHBbIE

JI151 m0JI0KMTEJIbHOT0 pelieHust

NnpodJieMbl YCTOHYMBOI0 Pa3BUTHS MPUPO/bI
1 0011ecTBa HEO0X0IUMO pelIeHne
MHOKeCTBA He TOJIbKO YHCTO




rapaHThbl yCTOMYHUBOIO TeXHOJOTHYEeCKHUX 3a71a4, HO M 32124
Pa3BUTHA NPUPOALI B TYMaHUTAPHOI'0 XapaKTepa.

COBPEMEHHOM MUpe. Baxueiilas U3 3THX 32124 3TO

AOCTH/KEHHE KOHCEHCYCa MEexKIy
rocyiapcTBaMu, CWJIBLHO PA3JINYA0IMMHCH
KAaK I10 YPOBHIO 3KOHOMHYECKOI'0 Pa3BUTHS,
TaK M M0 COHAJIBHO-TIOJTUTHYECKOMY
yCTpocTBY cBoero couuyma. He menbiuee
3HaYeHHe uMeeT 100past BOJIsI pa3BUTHIX
CTPaH COCO0CTBOBATH PA3BUTHIO
rOCy/1apCTB € OTCTAJI0OH IKOHOMHUKOM. ITO
TeM 0oJiee Ba’KHO, YTO HMEHHO 00JILIIMHCTBO
Pa3BHBAIOIINXCHA CTPAH A3nu, AGpuUKu u
JIaTHHCKOIl AMepHKH SIBJISAIOTCA IVIABHBIMU
XpPaHUTEJIAMH 0MOJIOTHYeCKOr0
pasHooOpa3us. OT TOro, HACKOJIbKO YCIEIIHO
M YCTOHYMBO OyAyT Pa3BUBATHCS ITH CTPAHBI
B 00JIBIIOI CTeNneH! 3aBUCHT 0J1aronosayume
U YCTOMYMBOCTH PAa3BUTHUSA HMBHIU3ALMH ¢
Pa3BUTOI IKOHOMHKOIA.

O0bem aHHOTAMH He 10JIZKEH NPeBbIIATh 2 CTP.
PazpaboTumnkm:

[Tpodeccop Kadenprr Cucremuoit Jxonoruu 13%7 Hukonbckuit A A.

3asenyrommii kadeapon W I'paueB B.A.



DedepanvHoe 2ocydapcmeenHoe asmoHOMHOe 00PA308AMENbHOE YUPENHCOEHUE BbICUUE20
obpazosanus «Poccuticxuil ynueepcumem opyicowvl HApoO08»

d)akyﬂbmem (])usuko-MtlmeJuamulteCKux U ecmecmeeHHblX HaYK
UHCmumym (])usultecmtx UCC/1e006AHUIL U MEXHOTI02UTL

AHHOTAIMS YYEBHOM JUCHMUILTAHLL

OO0pa3zoBaTesbHasi IPOrpaMmmMa

18.03.02 DHepro- u pecypcocieperamiiue Npoueccbl B XUMHYeCKOH TeXHOJIOTHH,

HeTeXMMUM U OMOTEXHOJIOTHH

HaumeHnoBanmne TUCIHUILINHDI

dusuka

O0BEéM TUCHUTIIINHBI

6 3E (216 ugac.)

Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILINHBI:

MexaHuka

MoanexyasipHast (pU3UKa U TEPMOAUHAMHKA

DJIEKTPOANHAMHKA

OnTnka, aromHas ¢pusnka u pusnka saapa

ITocTynarensHOE IBUKEHHE
BpamarensHoe qBUKEHNE TBEPAOIO TENIA
3aKOHBI COXPAHEHHUS

Bunel cun B npupoae

MexaHunueckue KojaeOaHHs U BOJTHBI
OCHOBBI THJIPOJMHAMUKHU

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH,
ra3oBbIC 3aKOHBI

Craructuueckue pacrpeesieHus U sIBICHUS
repeHoca

[IepBoe Hayao TEPMOIMHAMUKH, I'A30BbIE
MPOLECCHI

Bropoe Hauano repMogHAMUKHI. DHTPOIHUS
Peanbuble Ta3pl ¥ KUIKOCTH. Da30BBIC
coctostHusi. CBOMCTBA TBEPJIBIX TE

OCHOBBI JIEKTPOCTATUKU. DIIEKTPUUECKOE MOJIe
B MPOBOJHUKAX U IUAIEKTPUKAX

3aKOHBI NOCTOSIHHOTO TOKa

MarnuTHO€ noJie. SIBjIeHHe 3I1eKTPOMArHUTHON
WHIYKIUU

[TepemeHnHBIN TOK

VYpaBHenus Maxkcsema.

DNEKTPOMAarHUTHBIE BOJHBI

OCHOBBI T€OMETPUUYECKOMN ONITUKU
BonHoBBIE CBOICTBa cBeTa: HHTEp(EpeHIINS,
mudpaxIys, moIsIpu3aIys

KBanToBas onTrka




DneMeHThl KBAaHTOBOM MEXaHUKU
DeMeHThl aTOMHON (PU3UKU
DneMeHTH! (PU3MKH aTOMHOTO si/1pa

Pa3paGoTunkamu AABJISIIOTCH:

JOLIEHT Kadeaphbl MPUKIATHON HUZHKI @)’L’ B.B.Angapees

3aBenyrommii kadgeapoi
NPUKJIATHON PU3UKH B.1. Nnbruconuc

Ha3BaHUC Ka(bej:[pm MO CH WHUOHAIIBI, (1)21MI/IJ'H/I$[




Ipunoowcenue Ne 5

k Ilonoocenuio o paspabomke u oghopmieHuU OCHOBHOU NPOGeCcCUOHATbHOU
00pazo6amenbHOU NPOSPAMMBL BbICULE20 0OPA308AHUSL U
VUeOHO-MemoOUYecKo20 KOMNIEeKCa OUCYUNTUHDL

DedepanvHoe 20cydapcmeenHoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE BbICULESO
obpazosanus «Poccutickuil ynueepcumem opyicowvl HApoO08»
gaxkyromem puzuxo-mamemamuueckux u eCmecmeeHHyIX HAYK

UHCIMuUmMym Qu3uiecKux uccie008anuil U mexHoa02uil

Pexomengosano MCCH

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

HauMeHoBaHHe JUCHHUIIINHBI dusznka

Pexomenayercs 1Jisi HANPaBJIeHUs MOATOTOBKH/CIENHAJIBLHOCTH
18.03.02 DHepro- u pecypcocieperariiue Npoueccbl B XAMHYeCKOH TeXHOJIOTHH,

HeTeXMMUM U OMOTEXHOJIOTHH

(yka3bzea}om0ﬂ KOO U HAUMEHOBAHUE Hanpaeienus n0()20moeku/cneuuaﬂbnocmu)

HanpasiaenHocTs nporpamMmmsl (Ipoguiib)

(HaumeHosanue 0OPA308aMenbHOL NPOSPAMMBL 8 COOMBEMCMBUU C HANPABLEHHOCMbIO
(npoghunem)

1. Hesm n 3axa4¥ JMCHUTIIHHBI:
Kypc wusnaraercs ans cTyaeHToB Ha 1-oM Kypce. OCHOBHOW LIENBIO Kypca SBIISETCS

oOmieoOpa3oBarenbHas  MOATOTOBKA  CTYJGHTOB MO  JUCHMIUIMHE «Du3UKa», CO3JaHHE
¢byHgaMeHTalbHOM 0a3bl A1 YCBOGHHS MPOTpaMMbl CHELUAIM3HPOBAHHBIX KypcoB. Jlns
pean3anyy NOCTaBICHHOM LIENH B IIPOLIECCE MPENOAABaHMsl Kypca PEIIaoTCs CIEAYIOUINE 3aJauH:
1) aHanu3 OCHOBHBIX (DM3MYECKHX MOHATHA M 3aKOHOB; 2) NPUIOKEHUE 3aKOHOB (PHU3MKH K
MPAaKTUYECKUM 3a1a4aM; 3) (GOPMHPOBAHUE y CTYIEHTOB €IUHOM, JIOTUYECKH HETPOTHUBOPEUUBOM
¢bu3nvecKoil KapTHHBI MUpA.

2. Mecto nucuuninuel B ctpykrype OIl BO:

Jucuummna «Pu3nka» OTHOCHTCS K O6a3060tl yactu 6s0oxka b1.b6 yauebHOTO Mmana.

B Tabmume Ne | mpuBeneHb TPEOUISCTBYIONIME W IMOCIEAYIONIUE TUCITUTLIAHEI,
HampaBJICHHbIE Ha (OpMHpOBaHHE KOMIETCHIMNA IUCIHUIUIMHBI B COOTBETCTBHUM C MATPHIICH
xomieTeHui OI1 BO.



Taomauua Ne 1
IIpenmecTByomme 1 NOCaeAYHONIIME TUCHUNJINHBI, HAPABJIEHHbIE HA ()OPMHUPOBaHUE

KOMIIeTEeHI M
Ne [udp 1 HauMeHoBaHUE [IpenwecTByromue [Tocnenyromue qUCHUIIIUHEI
n/n KOMIETECHIIUU JMCUUTUIMHBI (Tpynmbl AUCIUILINH)
OO1IeKynbTypHbIE KOMIIETCHIIUU
1. | OK-5 cnocoOHOCTB paboTaTh B DKoJorus, opranndeckas
KOJIIGKTHBE, TOJICPAHTHO XUMUS, aHATTUTHYECKast XUMHUS,
BOCIIPUHUMAs COL[HAIIbHBIE, (usmueckas xummus,
STHUYECKHE, KOJUIOUTHAS. XUMUS,
CreMaNbHbIe KYpChI
KoH(ecCuoHAbHBIC U
KYJIBTYpHBIE pa3Iyuus
2. | OK-7 cnnocoOHOCTH K DKoJorus, opranndeckas
CaMOOPTaHN3AINH 1 XUMUS, aHATTUTUYECKast XUMHUS,
caMo0BPa30BAHHIO ¢bu3nyeckas Xxumus,
KOJUIOUTHAS. XUMUS,
CrelMaIbHbIE KYpChI
ObmenpodeccnoHanTbHbIE KOMITETEHITUT
1 OIIK-2 criocoGHOCTB DKoJorus, opranndeckas
HCII0JIb30BaTh OCHOBHBIEC 3aKOHBI XUMus, aHAIIMTHIECKAsA XUMUA,
€CTECTBEHHOHAYYHbIX usneckas xumus
THCLUTUIHE B Marematuka
npodeccuoHaIbHO M
NEATeNbHOCTH, IPUMEHSTh
METO/Ibl MAaTEMaTHYECKOTO
aHaJIM3a U MOJICIIMPOBAHUS,
TEOPETHYECKOTO U
AKCTIIEPUMEHTATBHOTO
UCCIIeIOBAaHUS
2 OIIK-3 criocoGHOCTB DKoJorus, opranndeckas
UCIIOJIb30BaTh OCHOBHBIE XUMUS, aHATTUTHYECKast XUMHUS,
€CTECTBEHHOHAYYHBIEC 3aKOHBI busnveckas XuMus
JUTsl TOHUMaHUS OKPY>KAIOIIETo MaremaTuka
MUPA U SIBICHUH TPUPOIBI

3. TpeGoBaHus K pe3yabTATAM OCBOCHUS] TUCHUIIMHBI:

[Tpouecc M3yueHUs NUCHUIUIMHBI HAMpaBieH Ha (QOpMUpOBaHUE psla KOMIIETCHIIUH B
cootBerctBuu ¢ OC BO PYJIH.
Oo6mekyabTypuble kommnereHnuu (OK): crnocobHOCTRIO paboTaTh B KOJUICKTHBE,

TOJICPAHTHO BOCHIpUHUMAA COIUAJIBHBIC, STHUYCCKUC, KOH(beCCI/IOHaJ'H:HBIC " KYJIbTYPHBIC pa3jinvus
(OK-5); cnocoOHOCTRIO K caMoopranu3anuu u camooopazosanuto (OK-7);

Oo6menpodeccuonanbupie kommereHnuu (OIIK): crmocoOHOCTEIO — KCIOJIB30BATh
OCHOBHBIC 3daKOHBbI CCTCCTBCHHOHAYYHbLIX AOUCHHUILJIMH B HpO(beCCHOHaHBHOﬁ JACATCIBHOCTH,
NPpUMCHATL MCTOABI MATCMATHUYCCKOI'O aHaJIn3a MW MOJCIHUPOBAHHA, TCOPCTUYCCKOIO U




skcniepuMmenTanbHoro  uccrnenoBanus (OIIK-2); cmocoOHOCTBIO UCHOJIB30BaTh OCHOBHBIC
€CTECTBEHHOHAYYHbIE 3aKOHBI JJIs1 IOHUMaHUs OKPY’Karolero Mupa u asyenuit npuposl (OI1K-3)

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYICHT NOJIZKCH:

3namp: TEOpPETUUECKUME OCHOBBI, OCHOBHBIC TIOHSATHS 3aKOHBI M MOJETH MEXaHUKH,
MOJIEKYJISIPHOM (PU3MKH, JNEKTPOJMHAMUKH, ONTHKH, aTOMHOU (DM3UKH, PU3UKU aTOMHOTO sijipa U
YaCTHI], METOJIbI TEOPETUUECKUX U IKCIIEPUMEHTAILHBIX UCCIIEOBAHUH B (PU3HKeE.

Ymems: wcnonb3oBaTh TpHU pELMICHUHM  NPAKTUYECKUX 3aa4 OCHOBHBIE 3aKOHBI,
NpPECTAaBICHUS M MOJETH (HU3UKM, a TaKKe NPUMEHATh MOJyYeHHBbIC 3HAaHUS Ui aHaJIn3a
OCHOBHBIX 33/1a4, TUIIMYHBIX JUISI €CTECTBEHHOHAYYHBIX TUCIMILINH; UCIIOJIb30BaTh TEOPETUUECKUE
3HAHUS 751 0OBSCHEHUS PE3YJIbTATOB (PU3UYECKUX IKCIIEPUMEHTOB.

Bnaoems: metonamu 00pabOTKH, aHAIHM3a U HHTEPIIPETAIUN (PU3HMYECKOTO IKCIIEPUMEHTA.

4. O0beM JUCHUILIMHBI U BU/IbI y4eOHOH padoThI

06ma51 TPYAOCMKOCTb JUCHUIIIIMHBI COCTABJISCT 6 3a4eTHBIX CAUHUIL.

Bun yue6HOI paboThI Bcero CemecTpbl
4acoB 1 2
AyIuTOpHBIE 3aHATHS (BCEro) 132 68 64

B ToM uucie: - - -

Jlexyuu 66 34 32

IIpaxmuueckue 3anamus (113) - - -

Cemunapwt (C) - - -

Jlabopamopuwvie pabomut (JIP) 66 34 32

CamocrosiTesbHast padoTa (Bcero) 84 40 44

OO01mast TpyI0eMKOCTh qac 216 108 | 108
3a4. efl. 6 3 3

5. Conep:xkanue Q¥ CUUIITIHHBI

5.1. Conep:xanue pa3ieioB THCHHUILINHBI

Ne HanmenoBanue Conepxanue pazjena (TeMbl)
n/n | pasgena
JUCLMIINHEI
1. | Mexanuka Kunemaruka.

Cucrema orcuera. MatepuanbHas Touka. AOCOJIOTHO TBEPIOE TEJIO.
IIpon3BosbHOE NBUKEHUE MAaTEPUAIIBHON TOUKHU. BEKTOpEI
IepeEMELIEHUs, CPEIHEW U MTHOBEHHON CKOPOCTH, CPEIHETO U
MTHOBEHHOI'O YCKOPEHMS. YTJIOBask CKOPOCTb U YIIIOBOE YCKOPEHHE.
CBs13b MEXly YIJIOBBIMH U JTMHEWHBIMHU XapaKTEPUCTUKAMU
nerkeHus. HopmanbsHOe U TaHreHnuanbHoe yckopenue. Ilonoe
YCKOpEHHUE.

JIMHAMWKa MaTepuaabHOU TOYKH.

Ilepsslii 3akoH HerotoHa. MHepimanbHbie cucteMsl oTcuera. Cuia.
Macca. Bropoii 3akoH Herotona. Tperuit 3akon Herotona. ImoTHOCTS
BemecTBa. Cuiia Tsokectu. Bec Tena. Umnynbe. LlenTp nHepuu tena.
3aKOH COXpaHEHMs UMITYJIbCA. 3aKOH U3MEHEHUSI UMITYJIbCa.
Heunepruanbable cuctembl oTcuera. Cuibl nHepimu. LlenTpobexHas




cwia unepuuu. Cuita Kopuomnuca.

Pab6ota, sHEprus, MOIIHOCTb.

Pabota cusbl. MonHOCT. DHEPrusi MaTepuaibHOM TOUKH.
KoHcepBaTiBHBIE 1 HEKOHCEPBAaTUBHBIE CUIIbl. KuHETHYECKast SHEPTUs
MarepuanbHO Toukd. [loTeHIManpHas SHEPTrUs MaTepUaIbHON TOUKH.
CBs13p OTEHLMAIBHOM SHEPrUM U cuiibl. [lonHas MexaHuueckas
SHEprus. 3aKOH COXPaHEHUsI MEXaHNYECKOU dHEpruu. YIpyrui u
HEYIPYIUil NEHTPAIBbHBINA yaap 11apoB.

JIMHaMWKa TBEPJOTrO Tea.

IToctynarensHOE U BpalaTenbHOE ABUKEHUE. MOMEHT CUIIBI
OTHOCHUTEIILHO TOYKHU U OCU. MOMEHT UMITyJIbCa OTHOCUTEIILHO TOYKHU
1 OCH. 3aKOH COXPAHEHHs MOMEHTA KOJU4eCTBa JBMKEHHS. OCHOBHOM
3aKOH JMHAMUKH BPAIATEIbHOIO ABMKEHUSA. MOMEHT MHEpLIUU
TBepaoro tena. Teopema IlIrelinepa. Kunetnueckas sneprus
Bpawaouerocs rena. ' mpockorr.

Cunbl TpeHMS U YIIPYTOCTH.

Buemnee u BHyTpeHHee TpeHue. Cyxoe Tpenue. Cuia TpeHus IoKos,
CuJia TPEHHUs CKOJIbKEHHUs. Tpenue kauenus. Bsaskoe Tpenue. Bupl
nedopmaruu TBepaoro tena. edopmaruu pacTsokeHus (CKaTus),
clBUTa, KpydeHus u u3ruda. 3axkon I'yka. [loreHmanpHas sHEprus
yrpyroit gepopmarun. [TmoTHOCTS SHEpruu.

CHJIBI TATOTEHUS.
3axonsl Kerepa. 3akoH BcemupHoro TsaroreHus: HerotoHa.
I'paBuTanmonnoe cuiosoe mnoJie. Ilorennuan.

Mexanunueckue KojaeOaHus U BOJIHBL

I"apmonnueckue xonedanusi. CKOpocTb, yCKOpeHHE. DHEprus
rapMOHHUYECKUX KoJeOanuii. [IpyKuHHBIN MasTHUK. MaTeMaTnyeckuit
u ¢pusndeckuit MasTHUKU. CBOOOIHBIE, 3aTyXalOIINE U BHIHYKICHHBIC
kosebanus. Pezonanc. Koapduument 3aryxanus. Jlorapupmuaeckuit
nekpeMeHT 3aryxanus. JloOpoTHocTh. [Ipo1oabHbIe U ONIepeYHbIe
BOJIHBL. BOJTHOBO# ()pOHT M BOJTHOBAsI MOBEPXHOCTb. Y paBHEHHE
IJI0CKOM BOJIHBL. JlyinHa BoJiHBL. CKOPOCTH pacpOCTPaHEHUS BOJIHBL.
Crosune BOJIHBI.

I'mapoanHamMuka.

3axoH [lackansa. OCHOBHOE ypaBHEHHE THPOCTATUKH.
Bbapomerpuueckas ¢popmyna. 3akon Apxumena. CrannoHapHoe
TE€YEHHE KUIKOCTU. Teopema 0 Hepa3pbIBHOCTU CTPYU. Y paBHEHHE
bepnymu. BsaskocTs xxuakoctu. TedeHue BA3KON )KUAKOCTH 110
Tpyoe. ®opmyna Ilyaszeitns. JlamuHapHOe U TYpOYJIEHTHOE.

MounexyisapHas
¢u3uka u
TEPMOIMHAMUKa

N peannHble Ta3bL

[TonsiTue Temmnepatypbl. AOCOTIOTHAS IIKajla TEMIepaTyp.
Onpenenenne UAEaIbHOTO ra3a. DOMIUPUUYECKUE 3aKOHBI AJIS
UJeanbHbIX Ta30B. Yncno ABoraapo u MoJsipHasi Macca. Y paBHEHUE
Knaneiipona-MenneneeBa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUHU UACATbHBIX I'a30B. 3aKOH paBHOMEPHOTO
pacripesielieHUs] SHEPTUH 110 CTETICHSIM CBOOO/IBI.

CTaTUCTHYECKHE pacupCacacHua U ABJICHUA IICPECHOCA.

BbapomMerpuueckas opMmyrna Ui HACANTBHOTO raza B MOJe TSHKECTH.
®opmyina bonbimana. PactipeneneHns MOJIEKYII 110 CKOPOCTIM
Maxkcgemna. Cpennsist apupmeTndeckas, CpeaHss KBaJIpaTuaHas U
HauBeposTHeas ckopoctu. CpenHsis AuHa cBOOOIHOTO mpodera
MoJIeKy1. DpdeKkTuBHOE ceueHne cTonkHoBeHu. Anuddy3us,




TEIJIONPOBOJHOCTh M BHYTPEHHEE TPEHUE.

IlepBoe Hayal0 TEPMOAVMHAMUKH.

BuyTpeHnHss sHeprus Tena. KBasucrarnueckue TenaoBble IPOLECCHI.
IIepBoe Hayasio TepMOAMHAMUKU. [IOHATHE TETIOEMKOCTH.
TennoeMKoCTs HACANBHOTO ra3a. Y pasHeHue Maliepa.
Anmabaruyeckuii npouecc. Ypasuenue [lyaccona. [Tomurponnueckuit
rnpouecc. Y paBHEHHUE MMOJIUTPOIIBI.

Bropoe Hayajgo TEpMOJIMHAMHUKH.

O6parumeie u HEoOpaTuMble poriecchl. Llukn KapHo u Teopembl
Kapno. Hepasencto Knay3suyca. Bropoe Hauano TepMoAMHAMUKH.
®opmynuposka Kiaysuyca u Tomcona (KenbBuna).
TepMoanHaMHUUECKOE ONIPEIEIEHNE SHTPOIMH. 3aKOH BO3pACTaHU
SHTponUU. BepoaTHOCTHBIN cMbIci SHTponnu. Popmyia bosblnmana.

PeanbHble rasnl

B3anMoelicTBre MOJIEKYII B peabHbIX ra3ax. Y paBHeHue Ban-nep-
Baansca. BHyTpeHHss1 3Heprus peajibHOro raza. Kputuueckoe
cocrosiaue. O6macth qByxdazHbx coctossauid. [Iporieccs
anmabatuueckoro pacmupenus. CxmkeHne razoB. TpeTbe Hayalo
TEPMOJUHAMUKH.

IToBepXHOCTHEIC SIBICHUS B JKHUJIKOCTSIX.

OObemHbIE CBOMCTBA XKHUIKOCTEH. [IOBEepXHOCTHOE HATSKEHHUE U €T0
TepMoarHamMuueckoe onucanue. KoadduuneHt noBepxHocTHOTO
HaTsokeHus. KpaeBoil yroa. /laBineHue noa HCKpUBIECHHON
MIOBEPXHOCTHIO KuAKOCTH. KanmmispHsle siBneHus. @opmyna
Jlamnaca.

CBoJicTBa TBEPIBIX TE.

Kpucrannndeckue pemerku 1 CHMMETpUN B KpucTaiuie. JleexTsl
Kpuctauinueckoil pemerku. Kiaccuueckast Teopust TEIII0EMKOCTH
TBepbIX Ted. 3akoH [rononra u [Itu.

da3oBLIe TEPEXOJIBL.

PaBHoBecue ¢a3 u pazoBsie nepexoapl. CKpbITas TEIIIOTA Iepexoa.
VYpasuenue Knanelipona-Knaysuyca. Vcnapenue n koHaeHcauusl.
IInaBnenue n kpucramumsanus. Kunenue xuakocreit. da3ossie
IIEpPEXO0/1bl IEPBOTO poAa. JluarpaMmbl COCTOSTHUS U TPOWHBIE TOUKH.
@da30BbIe IEPEXO/IBI BTOPOTO POJA.

DNEeKTpOMarHeTu3M

OCHOBBI AJIEKTPOCTATUKH.

DnexTpuuecKue 3apsaabl U ux cBoiicta. 3akoH KymoHa.
OnekrpocraTudeckoe noje. HanpspkeHHOCTH nossi. CUIOBBIE JIMHUU.
[IpuHUMNI Cynepno3uum AEKTPUUECKUX MOJeH. DNEKTPUIECKUN
munonk. Teopema Octporpanckoro-I'aycca u ee mpumenenus. Pabora
B 3JIEKTpoCcTaTH4YecKoM noJie. [lorennuan. DKBUNOTEHIIMATbHBIE
MOBEPXHOCTU. CBSA3b MEXY HAPSHKEHHOCTHIO U IOTEHIIMAJIOM.

IIpOBOIHUKY U TUAIEKTPUKHU B DIEKTPUYECKOM TIOJIE.

IIpoBOJHUKY B BJIEKTPOCTATUYECKOM I10JIE. DIEKTPUUECKAS EMKOCTD.
KoHnneHcaTopsl, X COEAUHEHUE. DHEPTUS AIEKTPUIECKOTO MOJISL.
JIM3IEKTPUKH B AJIEKTpOCTaTHYECKOM MoJie. Ilonspusanus noiasipHbIx
U HETIOJISIPHBIX IUAJIEKTPUKOB. Bexrop nonspusauuu. Bexrop
anekTpudeckoro cMmeuenus. Teopema ["aycca-OcTtporpaiackoro ans
BEKTOpA 3JIEKTPUUECKOT0 cMelleHus. CerHeToIEKTPUKH,
IIbE€30IIEKTPUKH. .




I10CTOSHHBIN TOK.

ITocTosHHBIM anekTpryeckuil Tok. Cuila TOKa U IJIOTHOCTh TOKA.
Onexrpoasmxymas cuna (3.1.C.). 3akon OmMa Jyist 0THOPOIHOTO,
HEOJHOPOJHOIO y4acTKa Lenu, I 3aMKHYyTo! 1enu. [IpaBuna
Kupxroga. 3axon [xoyns-Jlena. MoHoOCTh MOCTOSHHOTO TOKA.
3akonsl Oma u [xoyns -Jlenna B quddepeHnnaisHOM BHIE.
DneKTpUUYECKUi TOK B BakyyMme. TepMO3IeKTpOHHAs AIMUCCHSI.
DnexTpuuyecKuil TOK B razax. Monnsauus raza. DIeKTpUUYECKUN TOK B
KUAKOCTAX. DNEeKTposin3. 3akoHbl Dapajest. DIEKTPUUECKUN TOK B
MeTtaiax. Kinaccuueckast a1eKTpoHHas TEOPHUS POBOJAUMOCTH
METAJUIOB.. DJIEKTPOHBI B METAJIE MO KJIACCUYECKON U KBAHTOBOMU
T€OpHUU. 30HHAs TEOPHs TBEPABIX Tel. [1oynpoBOIHUKH.

MarauTtHoe noiJie.

MaruuTHO€E nosie. BeKToOp MarHUTHOM MHAYKUHUH. MarHuTHbBINA
MOMEHT paMKH ¢ TOKOM. Hanpsi>keHHOCTh MarHUTHOTO TOJIsl. 3aKOH
Awmrnepa. 3akoH buo-Casapa- Jlamnaca. Cynepno3unys MarHUTHBIX
noJierd. Teopema 0 UUPKYJISLUHUHA BEKTOPA HAIPSKEHHOCTH MarHUTHOTO
noJis. B3anmopaeicTere napamuiesibHbIX TOKOB. MarHuTHOE 10J1€
nBukymerocs 3apsiaa. Cuna Jlopenua. /IBrxeHue 3apsyKeHHBIX
YaCTHI[ B MAarHUTHOM T10J1e. MaruuTHBIN MOTOK.

ONEKTPOMAarHUTHAsI MHIYKIIHSL.

OnexTpoMarHuTHast UHAYKIMs. 3akoH Papanes. [Ipasuino Jlenna.
SIBneHne CaMOMHYKIUU U B3aUMHOM UHAYKIMH. IHTIYKTUBHOCTB.
OkctpaToku. Toku @yko. DHEpruss MarHUTHOTO TOJISL.

Mar»auTHble CBOMCTBA BEIIECTBA

HamarnnuuBanue Bemectsa. MarHuTHas mpoHULIAeMOCTh. [loHsATHE O
JMaMarHeTUKax, mapamMarHeTukax u gpeppomarneTukax. [ ucrepesuc.
@eppuThl U UX IPUMEHECHUE.

[lepeMeHHbBIE TOKU. DIEKTPOMArHUTHBIE KOJICOAHUS.

CobcTBeHHbIe (CBOOOIHBIC) SIEKTPOMArHUTHBIE KOJICOaHUSI.
KonebarenbHblil KOHTYp. 3aTyxaromue Kojiedbanus. BolHyXIeHHbIE
3NIeKTpOMarHuTHeIe Konebanus. [lepemennslit Tok. CONpoTUBIIEHUE,
€MKOCTbh ¥ HUHIYKTUBHOCTD B II€TIH IIEPEMEHHOT0 ToKa. Pe3oHaHc.
DHeprusi 1 MOUTHOCTh EPEMEHHOr0 Toka. Mmrenanc 61onorndeckux
CHCTEM.

YpaBuenus MaxkcBesuia.

Teopuss Makcgeiuia. Tok cmenienus. BzaumHoe npespaiienue
IEKTPUYECKUX U MAarHUTHBIX NoJiel. Cuctema ypaBHeHU MakcBesuia
B MHTErpajbHOM 1 quddepenunansHoit hopmax.

OnTuka, aToMHas
¢u3uka u pusuka
sanpa

DJEKTpOMarHuTHas pUpoJia CBETA.

DneKTpOMarHUTHbIE BOJHBL [110CKHE 2IeKTpOMarHuTHBIE BOJIHBI.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH. [1kana anekTpoMarHUTHBIX
BOJH. BonHoBoe ypaBHeHne. CKOpPOCTh paclpoCTpaHEHUsI BOJIHBI.
OHeprus BosHbl. Bextop YMmoBa-IloiinTunra. Mcrounuku csera.
DOTOMETPUYECKUE BEIIMUUHBI U UX €AUHULBI.

HurepdepeHins caera.

KorepeHTHbIE 1 HEKOTE€PEHTHBIE BOJIHBL. MeTO bl OTyYEHUS
KOT€pEHTHBIX BOJIH B OoNTUKe. OnTHuecKas JJIMHA MYyTH.
Wutepdepeniius ceera B TOHKUX uieHkax. Kosbiia Herorona.
WuTepdepomMeTpsl 1 X IPUMEHEHHE.




Judpakuus ceera.

[Mpunnun Ioiirenca-®penens. OObsICHEHUE PSAMOIHHEHHOTO
pacripoctpanenus ceera. Meron 300 @penens. [Ipumep nudpakium
@penens. Judppakuus Opaynrodepa. JnuppakiunonHas penieTka.
CnexTpanbHble XapaKTepUCTUKH TUPPAKIIUOHHOMN PEIIETKH.

Tlomsipuzanug ceera.

EcTtecTBeHHBIN U NONISpU30BaHHBIN cBeT. 3akoH Maitoca. ITonsTre o
bopmynax @penens. 3akon bprocrepa. [Tonspusaius npu 1BoitHOM
aydenpenomieHun. HTepdepeHnns noaspru30BaHHbIX JIydei.

Jucnepcus. IloryoleHue U paccesHue CBETA.

Hopmansnas u anomanbHas nucnepcus. [IpumeHeHne npusMsl u
I(PPaKIIMOHHON PEIETKH [yl CIIEKTPAILHOTO aHAN3a. 3aKOH
byrepa-bepa. Paccesnue csera.

OCHOBBI KBAHTOBOU OITHKH.

TennoBoe n3nydenne. AGCOIIOTHO YepHOE Teno. 3akoH Kupxroda.
3akoHn Credana-bonbimana. 3akoH cMerienus Buna. ®opmyna
[Tnanka. ®oTosddexT BHENIHMI U BHYTpeHHHA. 3akoHbI CTOJIeTOBA.
®otonbl. YpaBuenue Diinmreiina. dpdext Komnrona. JlaBienue
cBeta. KopnyckylsipHO-BOJTHOBAsI IPUPOa MUKPOUACTHII.

bopoBckas mpupoa aroma.

OcHOBHBIE ATaIlBl B TEOpUU pa3Butus atoma. OnbITsl Pezepdopaa.
Anepnast monens aroma. [loctynarel bopa. 3akoHoMepHOCTH B
aToMHbIX cnektpax. OnsiT @panka u ['epria. ATom Boioposa B
O0POBCKOI TEOPHH, 3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB.
Henocrarku teopuun bopa.

OneMEHTEI KBAaHTOBOM MEXaHUKH.

[Tpunuun Heonpenenennoctu Iaitzendepra. Ypasuenue lllpenunrepa.
BonnoBas QpyHkums u ee cratuctuueckuii cMbicil. COOCTBEHHBIE
3Ha4YeHUs U coOCTBeHHBbIE PYHKIMH. KBaHTOBBIE Uncna, UX
¢bu3nvecKkuil CMBICI, TIpaBuiIa 0TOOpa. 3a7aya O YacTHIIE B
0eCKOHEYHO ITyOOKOM MOTEHIIMANBHOH siMe. 3agada o0 aTome
BOJIOPO/ia B KBaHTOBOM MexaHuke. Ddekt 3eemana. Crnun. OnbIT
IlIrepna u I'epnaxa. [Ipunuun ITaymu. Ilepuoaudeckas cucrema
aneMeHTOB MenzeneeBa. PeHTreHoBCKkue myun U ux cnekrp. Jlaszepsl.

Pusuka aapa.

Crpoenne aToOMHOTO sifipa. DHeprus cBs3u. Jledext macc. SAnepubie
cuibl. ECTECTBEHHAs U HCKYCCTBEHHAs PAJIMOAKTUBHOCTb.
PanmoakTuBHBIN pacnag v €ro 3akoHbl. SnepHsle peakuuu. llenHas
peaxiusi. Tepmosinepubie peakiuu. [ToHsATHE 00 3TIEMEHTapHBIX
YaCTULAX.

5.2. Pa3nesbl AUCHUNIJIINH M BUABI 3aHATHN

Ne HanmenoBanue pa3aena QUCHUIIINHEL Jlexu. | Ipakr. | JIa6. | Cemun | CPC | Bce-
n/n 3aH. 3aH. ro
Jac.
1 | Mexanuka 9 9 20 56
2 | MonekynsipHas pu3MKa 1 8 8 20 52
TEPMOJMHAMHUKA
3 | DiekTpomMarHeTusm 9 9 20 56




‘ 4 ‘ Onruka, atTomMHast pusnka u pu3MKa sapa ‘ 7 ‘ - ‘ 7 ‘ - ‘ 24 ‘ 52

6. JlabopaTopHBIi NPAKTHKYM

Ne | Ne paznena HaumeHnoBanue 1abopaTopHbIX paboT Tpyno-
/0 | AUCIUTUINHBI €MKOCTh
(dac.)
1 1 Teopus omuboxk. [TorpemrHocts u3Mepenuii. M3mepenue 5
TrE€OMETPUUECKUX pa3MepoB Tell. OnpeneneHue mIoTHOCTH
TBEPAbIX BELIECTB.
1 WccnepoBanue 3aKOHOB JIBIKEHUS HA MalllnHEe ATByJa 5
2 1 Omnpenenenre ycKOpeHUs: CBOOOHOTO MAJACHUS TN C TOMOIIBIO 5
MaTEMaTU4YECKOr0 MassTHUKA
3 1 N3yuenne 3akona ['yka. Onpenenenne KeCTKOCTH PYKUHBI 5
CTaTMYECKUM U JUHAMHYECKUM METOJIaMU
4 1 N3yuenue BpamaTenbHOro ABMKEHUS Tei. Onpeaenenrie MOMEeHTa 5
WHEPIIMH TeJ ¢ TOMOIIbI0 MasiTHKa O0epOeka
5 1 N3mepeHue CKkopoCTH IoseTa CHaps1a Ipy IMOMOLIU 5
OaJITMCTUYECKOTO MasiTHUKA
6 2 Omnpenenenne OTHOIEHUS YIEIbHBIX TEMJIOEMKOCTEN Ia30B 7
METOJIOM a/11abaTHYECKOT0 pacIIUpEeHUs
2 Onpenenenune k03 HUIueHTa NOBEPXHOCTHOTO HATSKEHUS 7
KHUAKOCTEH METOJOM MAaKCHMAJIBHOIO JIABJICHHUS B ITy3bIPbKE
7 2 Omnpenenenne BI3KOCTH XKUAKOCTH 1o Meroay CTokca 7
8 2 Ornpenenenre KUHEMAaTUYECKON BSI3KOCTHU KHUIKOCTEH 7
KallWUISIPHBIM METOJIOM
9 3 N3yyenue aIeKTpoCTaTUYECKOro MoJs 6
3 W3yuenne ocumuiorpada 6
11 3 Onpenenenne CONPOTUBIIEHUH C TIOMOIIBIO MOCTa YUTCTOHA. 6
12 3 N3mepenue HanpspKeHHOCTH MAarHUTHOTO T10JIL HA OCH COJICHOUAA. 6
13 3 M3ydyeHne 3aKOHOB IEPEMEHHOI0 TOKaA. 6
15 4 Omnpenenenne paguyca KpUBU3HBI JIMH3BI € IOMOIIIBIO KOJIEI] 8
Hrrorona
16 4 N3yuenne qudpakimOHHON PEIIETKH U JJIUH CBETOBBIX BOJIH C €€ 8
ITOMOUIBIO.
17 4 OnpeneneHne KOHLIEHTPALUU caxapa B pacTBOPE caxapuMETPOM 8
18 4 W3yuenne BHenHero potorddexra 8
7. IllpakTyeckue 3aHATHS (CEMMHAPBI) (npu HATUYUU)
Ne Ne paznena TemaTnka NpakTUYECKUX 3aHITUH (CEMUHApPOB) Tpyno-
n/n | IUCHMILIMHBI €MKOCTh
(dac.)
1.
2.

8. MaTepuajibHO-TeXHH4ECKOe o0ecredeHne TN CHUNINHbI:

JIeKIMOHHBIA KOMIIBIOTEP, KOMIIBIOTEPHBIA IPOEKTOP, AyIUTOPHUS I KOMIIBIOTEPHOIO
TECTHUpPOBAaHHUS,  KaOWHET  JIEKIMOHHBIX  JIEMOHCTpaluii;  jmabopatopun  «MeXaHUKH»,
«MonexkysipHO# pU3NKI», « DNEKTPHUUECTBA U MarHeTu3May, «ONTUKN.

9. UnopmannoHHoe obecnievyeHre TUCIUTINHBI

a) MporpaMMHO€E 0OecrieueHHe:



BUPTYaJIbHBIE MOJIENH JIAOOPATOPHBIX pabOT

0) 6a3bl JaHHBIX, THPOPMALIMOHHO-CITPABOYHBIEC U IIOMCKOBBIE CUCTEMBI:
TeJIEKOMMYHHUKAIMOHHAs yueOHo-uHpopmarmonHas cuctema (TYUC)

VYuebnsiit nopran PY/IH

Hayunas snextponnas oubnuorexa PY/IH

http://www.edu.ru/ — deaepanbHbiii 00pa30BaTENbHBINA MOPTA.
http://genphys.phys.msu.ru/rus/demo/- xabuner pusndeckux neMoHcTpanuii MI'Y.
http://genphys.phys.msu.ru/rus/ofp/

http://prac-gw.sinp.msu.ru/atom.htm - aromMHbIii U siHepHBINA TpakTUKyM MI'Y.

10. YueOHO-MeTOANYECKOE 00ecTeUeHNe TUCHUILINHBI:

a) OCHOBHasl IUTEpaTypa

1. CasenneB U.B. Kypc o6mmeit ¢pusuku. M.:Actpena, 2006.

2. PemuzoB A.H.. IToranenko A.S. Kypc ¢usuxu — M «/Ipoday, 2002

3. T'.A.3ucman,O0.M.Tonec Kypc obmeii pusuku 3t.u3a. Hayka 1979r.

4. B.C. Bonbkenmreiitn COOpHUK 3a1a4 1o Kypcy oOmei ¢pusuku u3a. Hayka 1990r.
Pexomenyembie mocoOust

1. Mexanuka. Kunemaruka, IuHaMuKa, KoyieOaHWs, 3aKOHBl COXPaHEHHs, MEXaHHKa
KHUJIKOCTeH. MeToquecKie yKa3aHus K pelieHuro 3a1a4 no kypey «O0mas ¢pusukay/ /
[Mon pen. B.B.Aunpees, JI.B.Konosansuesa, M.B.ITaneroB— M.: PYIH, 2005

2. Meroanueckue yKa3aHus K BBIIIOJHEHUIO TaOOPAaTOPHBIX padoT 1o Kypcy «MexaHuka u
MonexynsipHast ¢puzuka» / [Tox pen. H.M.Momnuanosa, JI.I1.ITaceunuk, B.b.Py0OroB. —
M.: V]IH, 1991

3. Meroauueckie yKa3aHUs K BBIIOJHEHHIO JIAOOpPAaTOPHBIX paboOT 1Mo  Kypey
«nextpuuectBo U Marnetusm» I, I1 / Iloxg pen. C.C. [lepesa, B.H.Ko3siperko. — M.:
V]IH, 1987.

4. Metoauueckue yka3aHUs K BBIIOJHEHHUIO JJA0OpaTOPHBIX paboT mo kypcy «Ontukay /
ITox pen. HM.Monuanosa, A.f. Tepnenkuii. — M.: YIH, 1990.

0) MONOJHUTENbHAS IUTepaTypa

1. CuByxuH /I.B. «O6umii kypc ¢pusuku» T.1-3. — M.: @usmatnut, 2006
2. Jlanacoepr I'.C. «Ontuka»y M.: DUSMATIINT, 2003

3. MarBeeB A.H. «MonekymnsipHas ¢pusuka» M.: Beicias mkomna, 2001
4. UponoB U.b. «3anauu o obuieit puszuke» M.: Hayka, 2010

5. Tpopumona T.U. «Kypc ¢puzukn» M.: Akanemus, 2007

6. I'.A.3ucman,0.M.Toznec Kypc obmeit pusuxu 3t.u31. Hayka 1979r.

11. Metoanueckue ykazaHus AJs1 00y4ar0MXCsl 0 OCBOCHUIO M CUMILUIUHBI (MOIYJIs1)

HeoOxomumo oOecrieunth ceOst pEeKOMEHJIOBAaHHBIMU y4eOHBIMM Marepuanamu. s
MOJIydeHUsI TIYOOKMX W TPOYHBIX 3HAHWU, TBEPIBIX HABBIKOB M yMEHHH, HeoOXoauma, Kpome
NpopadOTKU JIEKIIMOHHOTO MaTepuana, CHCTEMaTHYecKash CaMoOCTOsTelbHas paboTa CTyIaeHTa.
JIOTIOTHUTD KOHCIEKT JICKIMH, BBIJCTUTH TNIABHOE CTYICHT JOJDKEH CaMOCTOSITEIBHO, MOJb3YSACh
npeularaéMbIMH y4eOHBIMU TTOCOOUSMHU.

JIeKIIMOHHBIN KypC MpeIycMaTpUBaeT MPaKTHUECKYI0 PabOTy CTYJIECHTOB:

1) mpakTudeckue 3aHATUS B J1a00PaTOPHUSIX OOIIEro (GpU3NYECKOro MPaKTHKyMa, B KOTOPBIX
CTYZEHTHI TIPOBOJAT AKCIIEPUMEHTAIBHBIE HCCIIEIOBaHUS Pa3HOOOPA3HBIX (PU3NYECKUX SBICHUNA U
MOJTy4at0T HAaBBIKM PabOThI C COBPEMEHHBIM 000PYIOBaHHUEM, CPEJCTBAMU U3MEPEHUN U METOAAMU
00paboTKH pe3yIbTaTOB U3MEPEHUIA;

2) nomaiiHee 3a/1aHue Mo PeleHHIo HanboIee TUIMMYHBIX 33134 110 H3y4aeMOMY Kypcy.

CamocrostenbHas paboTa HyXHa Kak I YCBOCHHS JIEKLIMOHHOTO (TEOPETHYECKOTO)
MaTepuasa, Tak U Ui HOJArOTOBKU K Ja00paTOpHBIM paboTaM M BHIIOJHEHUIO JJOMAIIHETO 3aHATHSL
CamocrostenbHas paboTa HeoOXOoAMMa M TPU TMOATOTOBKE K KOHTPOJIBHBIM MEPOIPHUATUSAM


http://genphys.phys.msu.ru/rus/demo/-
http://prac-gw.sinp.msu.ru/atom.htm

(omyck, BBINOJHEHME M clada JIabopaToOpHBIX paloT, pelleHHe 3aJad JOMAIIHEro 3aJaHus,
HaIlMCaHUE U 3allUTa KOJJIOKBUYMOB).

Jlns TOATrOTOBKM K BBIMIOJHEHHUIO JaOOpaTOpHBIX paboT, WX 3alMTe, a Takxke Ui
BBINIOJIHEHUS JOMAIIHUX 33JaHUN HY>KHO HCIIOJIb30BaTh METOAUYECKUE PEKOMEHIALUU U 3aJaHUs
ISl CAMOCTOSITEIIbHON PabOThI MO (PU3KKE MO COOTBETCTBYIOLIUM pa3zieiaM.

12. ®oH/1 OLIEHOYHBIX CPEACTB /sl IPOBEACHUS POMEKYTOUYHOM aTTecTalu 00y4al0IuXCs
10 JMCHHUILIHHE (MOLYJII0)

IIkana oneHok
CootBerctBHE cucTeM oleHOK (cornacHo [Ipuka3y Pexropa Ne 996 ot 27.12.2006 r.)

TpaguuuoHHbIE banst o
bamnsr BPC oteHKH 5 PD rnepeBoaa O1eHkn O1eHkn
OILICHOK
95-100 5+ A
86-100 5 2604 5 B
69-85 4 69-85 4 C
61-68 3+ D
>1-68 3 51-60 3 E
31-50 2+ FX
0-50 2 0-30 2 F
51-60 3auer 3auer Passed




IMacnopT poHAa OLeHOUHBIX cpeAcTB Mo AucuumIuHe  Dusuka (Mexanuka, MonexkymspHas ¢usuka 1-it kypce, 1-it cemectp)

Ha3BaHUC

Hanpasnenue/CrermansHocts:  18.03.02 DHepro- u pecypcocOeperaonme npouecchl B XMAMUYECKON TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTUI

mmdp

Ha3BaHUC

Paszpnen Tema PopmMa KOHTPOJIS
JlaboparopHbie pabOTHI Tect bamnet | Utorosbrit
HasBanue baiel Paznen | Kontpoib
Mexanuka | Kunemartuka Teopus ommboxk. [TorpemHocts u3Mepenuii. M3mepenue 5
TrE€OMETPUUECKUX pa3MepoB Tell. OnpeneneHue mIoTHOCTH
TBEPABIX BELIECTB. 16
Omnpenenenre ycKOpeHUs: CBOOOIHOTO MAJACHUS TN C TTOMOIIBIO 5
MaTeMaTU4YECKOro MasiTHUKA
JuHnamuka N3yuenne 3akona ['yka. Onpenenenne KeCTKOCTH PYKUHBI 5
CTaTMYECKUM U JUHAMHYECKUM METOJIaMU
N3ydeHue BpamarenbHOro ABuxeHus tea. OnpeneneHne MOMEHTa 5
WHEPIIMH TeN ¢ MOMOIIbI0 MasiTHKa O6epOeka
Konebanus Omnpenenenne MOMEHTAa HHEPLMH JUCKA C IIOMOILBIO KPYTUIIBHBIX 5
3aKoHbI Kosie0aHui’
COXPaHEHHUS N3mepenue CKOpOCTH 10JIeTa CHapsaa Py MOMOILU 5 14
OaJITMCTHYECKOTO MasTHUKA
JIBU>KEeHUE Te B Onpenenenne BI3KOCTH XKUAKOCTH 1o MeToay CTokca 5
IIOABMKHBIX OmnpeneneHne KUHEMATUYECKOHN BA3KOCTH KHIKOCTEN 5
cpenax KallWJUISIPHBIM METOJIOM
Moanexyasp | neansHslii ras. Omnpenenenne NOCTOSTHHON aauadathl U BO3AyXa METOI0M 5
Has ¢u3nka | ['a30Bble 3aKOHBI. annabaTHIeCcKOTo PaclIupeHus
TepMoauHaMuKa
Kunxocru. Onpenenenne k03 HUIMeHTa NOBEPXHOCTHOTO HATSKEHUS 5
Kunernueckue KUAKOCTEH METOJOM MAaKCHMAJIBHOTO JIaBJICHUS B ITy3bIPbKE
ITPOLIECCHI.
Hroro 50 30 80 20
1 cemectp BCEI'O 100




IMacnopT poHAa OLeHOYHBIX CpeAcTB Mo AucuunIuHe _ Dusnka (DnekrpomarHeTusm, Ontuka, AToMHas U saepHasd Gusuka 1-i Kypce, 2-if cemectp)

Ha3BaHUC

Hanpasnenue/CrnennansHocThb:18.03.02 DHEpro- U pecypcocOeperammine nporecchl B XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUN ¥ OMOTEXHOJIOTHH

mmdp Ha3BaHUE
Paszpnen Tema dopmMa KOHTPOJIS
JlabopaTopHble padoThl Tecr banasl | UTorossli
HasBanue bael Paznesn | KonrtpoJusn
DJIEKTPUYECTBO DNEeKTpOoCTaTHKA. DKCIIEpUMEHTAIIBHOE U3y4eHUe 5
T. Octporpanckoro- I'aycca ANEKTPOCTATUYECKUX TTOJIEH.
10
DNEKTpUUYECKUH TOK N3yyenue CTpesloYHbIX aMIIEpMETPOB U 5
BOJIbTMETPOB
MarauTHble moJisi | MarHuTHoe 1oJie B BaKyyMe, N3mepenne MHAYKIIMM MarHUTHOTO T10JIsI Ha 5
3aKoH AmIiepa, 3aKoH buo- OCH COJICHOM/1a
CaBappa-Jlanacca.
Ilepemennbrii Tok. | 3akoH Oma Ui Lenu N3yyenue 31eKTpOHHO-1y4€BOI0 5
DJIEKTPOMATHUTH | IEPEMEHHOIO TOKa. ocumiiorpaga 10
ble BOJIHBI CBo0oHbIC, 3aTyXaIOIIUE U ITonynpoBOAHUKOBBIN AUOJ,. 5
BBIHY)KJICHHBIE KOJICOAHHs B ConpoTuBiIEHHS B LIETIN IEPEMEHHOTO TOKa 5
KoJebaTeTbHOM KOHTYpE.
YpaBHenus Makcsesa.
OnTnka BoiHOBBIE CBOICTBA CBETA Wutepdepennus. Konbua Herorona 5
W3yuenne qudpakiimoHHON pemeTKn 5
[Monspusarust OrnpeiesieHre KOHICHTPAIMH caxapa B 5 10
pacTBope.
KBaHTOBEIE CBOIICTBA CBETA W3ydenue BHentHEero dotorddexra. 5
ATOMHaA U Teopus aroma no bopy.
siAepHas PU3NKa KBanToBas Teopus aToMa.
Crtpoenue aToMHOrO sifpa.
S nepHbie cumbl.
Hroro 50 30 80 20
2 cemectp BCEI'O 100




CaoBaps (rj1occapuii) OCHOBHBIX TEPMHHOB M MOHSITHH
Cemectp 1.

OUNYECKHUE OCHOBbBI MEXAHUKH

AOCOTIOTHO HeYNIPYIHii yaap ynap, B pe3ylbTaTe KOTOPOTrO Tesla 00beUHSAIOTCS, IBUTasICh
JJIbIIIE KaK €UHOE LIEeJI0e

AOCOTIOTHO yHnpyruii ynap  ynap, B pe3ysbTaTe KOTOPOro B 000MX B3aMMOACHCTBYIOIINX TeIax
HE OCTaeTCsl HUKaKUX AedopMaIiii U BCsl KWHETUYECKasi JHEPrusi, KOTOpoil o0naganu Tena 10
yZapa, IIocJIe yapa CHOBA IIPEBPAILACTCS B KHHETUYECKYIO JHEPTUIO

Bropoii 3axkon HeroToHa YCKOpEHHUe, MpHoOdpeTaeMoe MaTepruaibHOM TOUKOM,
MPONOPIIMOHAFHO BBI3BIBAIOIICH €ro CHUjie, COBIAAAET C HEH M0 HaNpaBJICHUIO U 00paTHO
[IPONOPLUOHAIBHO MACCE MATEPUATIbHOU TOUKH

BsskocTb CBOMCTBO PEAJIbHBIX KUJIKOCTEH OKa3bIBaTh CONPOTUBIICHUE
MIEPEMELIEHUIO OJHOM YaCTH KUAKOCTH OTHOCUTEIBHO IPYroi

I'apMoHnyeckne KoMe0aHUsA TEPUOANUYECKUIN TIPOLECC, P KOTOPOM CMEILIEHUE
KOJIEOJTIOLIETOCs TeJa MPOUCXOHUT 0 3aKOHY CHHYCa MJIM KOCHHYCa

I'mapoaspoaunamuka paszien MEXaHWKH, U3y4aroluil paBHOBECUE U JBUKECHUE
KHUJIKOCTEH M ra30B, UX B3aMMO/ICHCTBHE MEXly COO0M M 00TeKaeMbIMU UMM TBEPBIMHU TEIaMH
JaBieHne JKUIKOCTH ¢du3nveckas BeIMYMHA, paBHAsT HOPMaJIbHOM cuile, AeHCTBYIOIIEH
CO CTOPOHBI XKUJKOCTH Ha €IMHHUILY IUIOLIAIN

JAunamMuka paszen MEXaHWKHU, U3y4arolUi IPUYUHBI, BBI3BIBAIOIINE WIIH
U3MEHSIOIINE IBUKCHHUE TEIl

JuHamMHn4yeckoe JaBJIeHUe ¢u3nyeckas BeIUYMHA, TPOTIOPLUHUOHATbHAS TIPOU3BEICHUIO
IJIOTHOCTH KUJKOCTH Ha KBAJApaT €€ CKOPOCTH

3akon Apxumena Ha TeJo, MOTPYKEHHOE B JKUJKOCTb UJIU I'a3, IEUCTBYET CO

CTOPOHBI ATOH KUAKOCTH HAIPaBJICHHAs! BBEPX BBHITAIKUBAIONIAS CUJIA, PaBHAsl BECY BHITECHEHHOM
TEJIOM XHUAKOCTU

3aKOH BCEeMHPHOIO TATOTEHUs]  TeJla IPUTATUBAIOTCA APYT K APYTY C CUIIOM, MOAYJIb KOTOPOil
MIPONOPIIMOHAICH TPOU3BECHUIO UX MAcC U 00OPAaTHO MPOTIOPLUOHAJICH KBAPaTy PACCTOSHUS
MEX]ly HUMHU

3akon I'yka CHJIa YIPYroCTH, BOSHHUKAOLIAs B 1eOPMUPYEMOM TeJe,
IIPONOPLIMOHANIBHA €70 YUIMHEHUIO U HAIIPaBJIEHA POTUBOIIOJIOKHO HAPABIEHUIO IIEPEMELICHUS
YacTHI] TeJa

3axkon Kapnoauca CuJla, IEUCTBYIOLIAs HA TEJIO0, IBWKYILIEECd B HEMHEPLIMAIBHOU
CUCTEME OTCUYETa, BpALAIOLIEHCsl OTHOCUTEIBHO MHEPLHUAIBHON ¢ TOCTOSIHHOU YIJII0BOU
CKOPOCTBIO

3akon Ilackans JaBJICHHE B JTIOOOM MECTe MOKOSIIEHCS KHUIKOCTH OJJTMHAKOBO T10

BCEM HaIPaBJICHUAM
3aKoH cio:keHHs ckopocTeil ['anuiaess  CKOpPOCTb OTHOCUTEIBHO OJIHOM MHEPIUAIBHOMN
CUCTEMBI OTCUETa PaBHA CYMME CKOPOCTEH OTHOCUTEIILHO APYrOM CUCTEMBI OTCUETa U
OTHOCHUTEIILHOM CKOPOCTH JBHKEHHUS OJJHOM MHEPLUAIBLHON CUCTEMBl OTHOCHUTENIBHO APYTOU
3aKoH coXpaHeHUs] MeXaHHYeCKOil JHepIruu [IOJIHAsl MEXaHU4YECKasi SHEPTUsl CUCTEMBI, B
KOTOPOU JEHCTBYIOT TOJIBKO KOHCEPBATUBHBIE CUJIBI, COXPAHAETCS IIOCTOSIHHOM, T.€. HE MEHAETCS
CO BpEMEHEM

3aKO0H cOXpaHeHHsI MOMEHTA MMIIYJIbCA MOMEHT UMITYJIbCa 3aAMKHYTON CUCTEMBI TEJ OCTAETCS
IIOCTOSIHHBIM, T.€. HE MEHSETCS C TCYCHUEM BPEMEHU

Nuepuns SIBJICHUE COXPAHEHUS CKOPOCTH TeJla IIOCTOSHHOW WM PaBHOU
HYJIIO IIPYU YCJIIOBUU OTCYTCTBUS JEHCTBHS HA TEJIO APYTUX TEI

Kunematnka paszen MEXaHWKHU, U3y4aroluil MEXaHUYECKOe JBUKEHUE TEIl, HE
paccMaTpuBasi 00yCIOBIMBAIOIINE 3TO JBIKEHUE TPUUMHBI

Kunernueckasi 3Heprus SHEPIUsi MEXaHUYECKOTO IBMXKCHUS TEJA, PaBHAs [TOJIOBUHE
IIPOU3BEICHUS MACCHI T€Jla Ha KBAApaT CKOPOCTU



Kinaccnueckass MexaHHKa MeXxaHuka, co3ganHas I'.I'anuneem u .HproToHOM M n3yyaromas
3aKOHBI JIBJKEHUS MAKPOCKOIIMYECKHUX TN, ABUKYILIMXCS CO CKOPOCTSAMHU MAJIBIMU 10 CPABHEHUIO
CO CKOpPOCTBIO CBETA B BAKyyMe€

KpuBu3na tpaekropun BEJIMYUHA, 00paTHasi paJnycy KpUBU3HbI TPACKTOPUHU B TaHHOU
TOYKE

MarepuajbHas TOYKA ¢du3nveckas MoJielNb, TeI0, 00Ia1atoIIee Maccoi, pasMepaMu
KOTOPOT'O MOKHO NpeHeOpeyb, 110 CPABHEHUIO C PACCTOSIHUAMU JI0 IPYTUX Tell

MrHoBeHHasl CKOPOCTh BEKTOPHAs BEJIMYKMHA, paBHAs I1EPBOM IIPOU3BOAHOMN ITEPEMELICHUS

JBIKYILLEHCS TOYKH 110 BPEMEHHU U HaIlpaBJIEHHAs 110 KaCaTEIbHOM K TPACKTOPHUU B KaXK 10U ee
TOYKE

MexaHnka paszzaen pU3MKH, U3Yy4JaIOIHi 3aKOHOMEPHOCTh MEXaHHUUECKOTO
JBUKECHUS U IIPUYUHBI, BBI3BIBAIOIINE WIM U3MEHSIOIINE OTO IBUKCHUE

MexaHn4yeckoe IBHKEHHEe  M3MEHEHME IIOJI0KEHHU TeJl WIM UX 4acTeU B IIPOCTPAHCTBE
OTHOCHUTEIILHO APYT Apyra ¢ TCUEHUEM BPEMEHU

MoMeHT MMITyJIbCA MATEPHAJTBLHON TOYKH OTHOCHTEIbHO HENMOABUKHOM TOUYKH O BeKTOpHAas
BEJINYMHA, PABHASI BEKTOPHOMY IIPOU3BEACHUIO PaJINyCa BEKTOPA MaTepUaIbHON TOYKHA HA BEKTOP
ee UMITyJIbca

MoMeHT MHepUUH Te1a OTHOCUTEILHO OCH BpallleHUs1 BEJIMYMHA, PaBHAs CyMMeE IIPOU3BEICHUN
MacC MaTepUaIbHbIX TOYEK CUCTEMBI Ha KBAAPaT UX PACCTOSHUM 10 OCU

MoMeHT CHJIbI OTHOCHTEJIbHO HeNOABUKHOM TOYKH O BEKTOpHAs BEIMUYMHA, paBHAs
BEKTOPHOMY ITPOU3BEICHUIO PAaIyca BEKTOpPA I', MPOBEAECHHOT0 U3 TOUKU O B TOUKY ITPHIIOKEHUS
CHUJIBI Ha BEKTOP CHUJIbI

MouHocTh paboTa, coBepIICHHAs CHJION 32 €AMHUILY BPEMEHHU
HecxxumaeMasi J)KMAKOCTD KUJKOCTh, ITIOTHOCTh KOTOPOH BCIOY OJJMHAKOBA U HE
U3MEHSETCS CO BPEMEHEM

HopMmaJsibHOe yckopeHHe BEKTOpPHAs BEJIMUMHA, XapaKTePU3YIOIasi ObICTPOTY U3MEHEHUS
CKOPOCTH I10 HaIIpaBJICHUIO, HAIIPABJIICHHAs K LICHTPY KPUBU3HBI TPAEKTOPUH B JAHHOU TOYKE
IlepBblii 3axoH HbroToHa CYILLIECTBYIOT TAKME CUCTEMBI OTCUETA, OTHOCUTEIBHO KOTOPBIX

MOCTYNATEIbHO JABUKYILEECS TENO COXPAHAET CBOKO CKOPOCTh ITOCTOSIHHOM, €CJIM Ha HEE HE
JNEUCTBYIOT APYTHE TEJIa WM ACUCTBUS TEN KOMIIEHCUPYIOTCS

IHoabemuas cuia CuJla, IEUCTBYIOIIAs HA TEJIO, IBWXKYILEECs B KUIAKOCTH WIH rase,
HaIlpaBJICHHAs [IEPIIEHIUKYIISIPHO HAIIPABIICHUIO KUKOCTH
IHoTeHuHanbHAsA YHEPrUs MEXaHUYECKasl DHEPIUs CUCTEMBI TEJl, ONpeaesieMas UX B3aUMHbBIM

PACIIOJIOKEHUEM U XapaKTEPOM CHUJI B3aUMOJCUCTBUS MEXIY HUMHU
CBoiicTBO TrapMOHMYECKUX KOJIe0aHUil Tepro 1 KojieOaHui He 3aBUCHUT OT aMILTUTY/IbI

CBo0iICTBO MOMEHTA CHJIbI IIPU IEPEHOCE TOUKU ITPUIIOKEHHUS CUIIBI BAOJb JIMHUY €€ IEHCTBUS
MOMEHT CUJIbI OTHOCUTENILHO HETIOABMKHOM ToUKM O HE U3MEHsIeTCs
Cuua TpeHus CWJIa, AEUCTBYIOIIAsl HA TEJO, ABMKYILEECS 10 IOBEPXHOCTH

JPYroro Tena, B pe3ylbTare IeUCTBUS KOTOPOU MEXaHUUECKasi SHEPTUsl IBMXKEHUS Tesa
MIPEBpAIIACTCsl BO BHYTPEHHIOK YHEPTUIO

Cuna ynpyrocru CHJIa, BO3HUKAOMIAS B ICPOPMUPYEMOM TEJIE U
MPOTUBOICUCTBYIOLIAs ICUCTBUIO BHEIITHEN CHJIbI

CoOcTBeHHBbIE WJIH CBOOOIHBIE KOJIeOAHNS KoJieOaHus, KOTOPBIE COBEPIIIACT CUCTEMA TTOCIIE
TOTO, KaK €€ BBIBEIYT U3 COCTOSIHUSI PABHOBECHSI U TIPEIOCTABAT caMOi cede

Crartuyeckoe 1aBJieHHe JABJICHUE KUJAKOCTH Ha MIOBEPXHOCTh 0OTEKAEMOTr0 €10 Tela
TaHreHuajJbHOEe YCKOpPeHHe BEKTOPHAs BEIMYMHA, XapaKTEpU3YIOIIas U3MEHEHHE CKOPOCTH 10
BEJIMYMHE, HAIIpaBJIEHHAs MO KacaTeIbHOW K TPAeKTOpUU

TpaexkTopus ABUKeHUA JTUHMS, 00pa3oBaHHAst MHOXKECTBOM TOUYEK ITPOCTPAHCTBA, Yepe3
KOTOpBIE IIPOIIIJIA MAaTEPUAJIbHAS TOYKA B IIPOLECCE IBUKCHUS
Tpernii 3axon HeroroHa CHUJIBI, C KOTOPBIMU JCUCTBYIOT APYT HA Apyra MaTepHUAIIbHbIC

TOYKH, PaBHBI I10 MOJYJIIO, IPOTUBOIIOJIOKHO HAIIPABJICHBI U JEHCTBYIOT 110 IIPSIMO,
COCIMHAIONIEH ITH TOYKH

YrioBas cKOpOCTH BEKTOPHAs BEJIMYMHA, paBHas [1IEpPBOM IIPOU3BOJHON yrila IOBOPOTA
10 BPEMEHU, U HAIIPABJICHHAs BJOJIb OCU BpAILlCHMs 110 IIPAaBUILy IPABOI0 BUHTA



Yupyras nepopmanus nedopmarnusi, Ipu KOTOPOH TEIO0 BOCCTAHABIUBAET MPEKHIOIO
(bopmy WK pa3Mepsl OCIIe MTPEKPaIeHHsT IHCTBUS BHEITHUX CHIT

YpaBHeHUEe MOMEHTOB IIPOU3BO/HAS 10 BPEMEHU OT MOMEHTa uMIlyJibca L MarepuanbHOM
TOYKH OTHOCHUTEIBHO HENOJBMKHOM OCH paBHA MOMEHTY CHJI M, IEHCTBYIOIIMX HA MaTepUAIbHYIO
TOYKY, OTHOCUTEJIBHO 3TON OCH

YpaBHenue HenpepbiBHOCTH CooTHomeHnue Bujia S1V1=S;Vy=const, 03Hayaroliee, 4To
MIPOU3BEJICHUE CKOPOCTH TEUECHUSI HECKMMAEMOM JKHUJIKOCTH Ha MOTIepeyHOoe ceueHne TpyOKH ToKa,
€CTh BEJIMYUHA MTOCTOSIHHAS /715l TAaHHOM TPYOKH TOKa

®opmyaa Toppudenin CKOPOCTb MCTEUEHUs KUJIKOCTU 4epe3 MAJIO€ OTBEPCTUE B CTEHKE
WIH JIHE COCyJla MPOMOPLUHOHATIbHA KBAJJPAaTHOMY KOPHIO U3 MTPOU3BEACHUS BBICOTHI CTONI0A
KHUJIKOCTH Ha YCKOpPEHHE CBOOOIHOTO MaIeHUS

IleHTpOCTPpEMHUTEIbLHOE YCKOPEHUE HOPMAaJIbHOE YCKOPEHHUE TOYKH, PABHOMEPHO
JBHKYLIEHCS IO OKPY>KHOCTH

Yucio creneneit cBo060AbI YHCJIO HE3aBUCUMBIX KOOPJAUHAT, IIOJTHOCTBIO OIIPEAEIISAIOIUX
IIOJIO’KEHUE TOYKH B IIPOCTPAHCTBE

JJiieMeHTapHasi padora cuibl CKalsIpHOE NPOU3BEIACHHUE CUJIBI U 3JIEMEHTAPHOTO NEPEMEILIEHUS

MOJIEKYJIIPHAA ®U3UKA 1 TEPMOAMHAMUKA

AOcooTHast QJIYKTyauuss  BEJIMYMHA, paBHAs KBaJpaTHOMY KOPHIO U3 CPEIHEN BEITMUHHBI
KBaJpaTra pa3HOCTU UCTUHHOTO U CPCAHCTO 3HAUCHU A ATOM BEITUUNHBI

AnmnadaTuyecKuii mpouecec  MpoIecc UACATbHBIX T'a30B, MPOTEKAIOINIA 0e3 TeruooOMeHa ¢
BHELIHEH Cpeion

AMopdHble Tena TeJa, COXPaHSIONUE CBOIO ()OPMY BCIICACTBUE MOBBIILICHUS
BSI3KOCTH CHJIBHO NE€PEOXJIAXKAECHHOMN KUIKOCTH

Bropoe Haya10 TepMOAMHAMMKH T10JIOKEHUE, YCTAHABIIMBAIOILIEE HAIIPABJICHUE TEUECHUS U
XapakTep MpOLECCOB, IPOUCXOASIINX B PUPOE - HEBO3MOKEH CaMOIIPOU3BOJIBHBIN MIEPEXO]T
TEIUIa OT TeJla MEHEee HarpeToro K Teny 06osiee HarpeTomy

Jl1uHa cBoOOIHOTO podera cpeaHss A — cpemHee paccTOsiHME, MpoOeraeMoe MOJIEKYIon
raza MCxKAy ABYM: MOCICAOBATCIBHBIMHA CTOJIKHOBCHUSAMMU, OIMIPCACITIACTCA (bOpMyJIOfIZ

A= 1
V2-6n
rJie G- TIoIab 3 (HEKTUBHOTO NOMEPEYHOTO CEUCHUS COYIapPEHUsI MOJIEKYI, N- KOHIICHTPALUs
MOJIEKYI

3akon Boiina-Mapuorra (M30TepMHYeCKUii mpouece) Mpolecc, MPOTEKAIMUA 0e3 N3MEHEHHS
TeMIIepaTypbl TEPMOAUHAMUYECKON CUCTEMBI.

3akon I'eii-JIloccaka (n300apuyeckuii mpouecc) mMporecc, MPOTEKAOMKA  0e3  HM3MEHEHHUS
JABJICHUS B TEPMOJMHAMHUYECKON CUCTEME

3axon apas (u30xopuueckmii mpouecc) mporece, MpoTeKaromuidi 0e3 Hu3MeHeHus: o0beMa
TEPMOIMHAMUYECKON CUCTEMBI

3akon BoiabuMana3akoH O paBHOpacHpeNeNeHUH SHEPruM IO CTEMEeHSAM CBOOOJBI, COTJIACHO
KOTOPOMY, Ha KaXIyl0 TMOCTYHNAaTEIbHYI0 M BpalaTeJIbHYI CTENEHH CBOOOIbI MPUXOIUTCS B
CpelHeM KHHeTHYecKas sHeprus, paBHas 72 kT, a Ha konebarenbHyro crenieHb cB00oabI kT

3aKOH BHYTPEHHero TPeHMsl 3aKOH, COIVIACHO KOTOPOMY IUIOTHOCTH ITOTOKA UMITYJIbCa MPSIMO
MPONOPIMOHANICH TPAJJUEHTY CKOPOCTH M HAIIPaBJIeHa B CTOPOHY €r0 YObIBaHHS

3akoH Bo3pacTtaHusi 3HTponuu (HepaeHcTBO Kitay3myca) 3HTponus N301MPOBAHHON CUCTEMBI
MOXeT 00 BO3pacTaTh (B clydae HEOOPATUMBIX MPOIIECCOB), TINOO OCTABATHCS MOCTOSIHHOM (B
ciiyyae 0OpaTHUMBIX IIPOIIECCOB)

3axkon {rononra u Iltn 3aKOH MOCTOSIHCTBA TEINIOEMKOCTH KPUCTAIIIIOB, OTCYTCTBHE
3aBHMCHUMOCTH TEINIOEMKOCTH KPUCTAJIIIOB OT TEMIIEPATYPHI

3akon dypbe 3akoH auddy3un, cormacHo KOTOPOMY TETIIOBOM MOTOK MPSIMO
MPONOPIMOHANICH TPAJUEHTY TEMIIEpaTyphl U HAIPaBIIEH B CTOPOHY €ro yObIBaHUS

HNneaabHblii ra3 Wneanu3upoBanHas pu3ndeckas MOJEINb, COTIACHO KOTOPOH
COOCTBEHHBIN 00BEM MOJIEKYIT ra3a MpeHeOPEeKUMO MaJl IO CPAaBHEHHIO ¢ 00BEMOM COCYIa, MEKIY

b



MOJIEKYJaMH OTCYTCTBYIOT CHJIBI B3aUMOJICHCTBHSI U CTOJIKHOBEHHS MOJIEKYJI T'a3a MEX]ly CO00i 1
CTEHKOH cocyza abCOIIOTHO YIpyrue
M3onpoueccol MPOIIECCHI UCATBHBIX ['a30B B KOTOPHIX XOTs OBl OJIMH U3
TEPMOIMHAMUYECKHUX [IapaMeTPOB B COCTOSIHUU CUCTEMBI HE U3MEHSIETCS CO BPEMEHEM, Macca Tras3a
OCTaeTCs MOCTOSIHHOM
M3oTponnblie Tena T€Ja, CBOMCTBA KOTOPBIX OJMHAKOBBI II0 BCEM HANPaBIECHUAM
Kanunnspaocrs SIBJICHUE NU3MEHEHUS BBICOTHI YPOBHS )KMJIKOCTH B KallWIISAPaX,
KOTOPO€E BO3HUKAET U3-3a UCKPUBIICHUS IOBEPXHOCTH JKUJIKOCTH B KaIMJIISPAX, BBI3BAHHOTO
CMa4yMBaHHUEM KUIKOCTHIO CTEHOK KaIllujuIsapa
KonuenTpanus YHMCIO YaCTHUIl B €IMHUIIC 00bEeMa- 7, CBs3aHA C IUIOTHOCTBIO, MOJIPHOM
p-N A

1)
Kosan4yecTBo Temjia KOJMYECTBO DSHEPIUHM, IEPENAHHOE CUCTEMOM (CUCTEME) B Ipoliecce
TEII000MEHa, Ha3bIBAIOT KOJMYECTBOM TEIJIOTHI, MM TEIUIOTON O
Ko3¢puuueHT nosie3Horo geiicTBusi (TepMUYECKU)  TePMHUECKUI KOI(DPHUIIMESHT MOIE3HOTO
JeWCTBUS 1000 TETIOBOI MallIiHbI, padoTaroliel B MHTepBase

— T -T
temneparyp T1 u Tz _A_ Ql Q2 <_1 "2 ue moxer 6bTh Gonbine KITJT Marunsl,

9 9 h
paboTaromieit nmo nukiy KapHo B TOM e HHTEpBaje TEMIEparTyp.
Koa¢gdunuent nonesnoro neiicreust nukiaa Kapuo kna maeansHoro nukia KapHo 3aBucur
TOJIBKO OT TEMIIEpATyphbl HArpeBaTels U X0JI0JWIbHUKA U ABJISAETCS BEpXHUM npeaenom uist KIT/I
TEIUIOBBIX MAIIMH, pabOTaIOIKX B 3aJaHHOM MHTEpBaJIe TEMIIEPATyp, HE 3aBUCUT OT paboyero Tena
U OT KOHCTPYKLIMM JABUTaTEIIs
Kpucraniudeckas pemerka CTpyKTypa, JUlsl KOTOPOH XapaKTEPHO PETYISIPHOE PACIIONI0KEHHE
4aCcTHUL C IEPUOIUYECKON TOBTOPSAEMOCTBIO BO BCEX TPEX U3MEPEHUAX
Kpurnyeckas reMneparypa TeMIepaTypa, 3aBUCsIIas OT IApaMETPOB PEAJIbHOIO ra3a, pu
KOTOpOU ypaBHeHUe Ban-nep-Baanbsca umeer 01HO NEHCTBUTENBHOE PELICHUE, YTO
CBHUJIETEIILCTBYET O TOM, UTO PeajbHbII ra3 OJIM30K K UICaTbHOMY
Metoa cTraTHCTHYECKON (PU3UKH COCTOUT B U3YYEHHUH CBOMCTB MAaKPOCKOIIMYECKUX TEJI, UCXOA
U3 CBOMCTB 4acTHULl (MOJIEKYJ, aTOMOB), COCTABIISIOLIUX TENA, U U3 B3aUMOAECUCTBUI 3TUX YaCTHULI.
MoanekyasipHas (pusuka paszznen GpU3MKH, U3y4arolui CTPOCHUE U CBOICTBA BEILIECTBA,
COZIEPIKALIET0 OTPOMHOE KOJIMYECTBO HAXOJALIUXCS B HEIIPEPHIBHOM Xa0TUYECKOM JIBUKECHUH
aTOMOB U MOJIEKYII
MonekyJsIpHOE AaBJIeHHE KUAKOCTH JaBJICHUE, KOTOPOE OKa3bIBAIOT HA JKUJKOCTh
ITOBEPXHOCTHOTI'O CJIOSI CWJIBI IIPUTSKEHUS MEXKAY MOJIEKYJIaMU 9TOM JKUIKOCTH
MoJiekyIpHO-KMHETHYECKAs TeOPUA  pa3/iel MOJICKYJISPHON (PU3UKH, OCHOBAaHHOM Ha
CTaTUCTUYECKOM METOJE UCCIENOBAHUS CUCTEM

Maccoi U YUCJIOM ABOTaJpo COOTHOIICHUEM: I =

Moub KOJIMYECTBO BEIIECTBA, COJEPIKAIIECE TAKOE KOIMIECTBO MOJICKYII,
yto u 0,012 xr u3otona yraepona Ciz
MoHOKpPHCTAIIBI TBEpbIE Tella, YACTUIBI KOTOPHIX 00pa3yloT SAUHYIO

KPUCTAJIIMYECKYIO PELIETKY

TEJOo, TeMIIepaTypa KOTOpOro 0oJbllle, YeM TeMIeparypa pabodero Tena
HepaBHoBecHoe cocTosinne  COCTOSIHUE CUCTEMBI, IIPU KOTOPOM XOTs OBl OZIMH U3
TEPMOIMHAMUYECKHUX [IapaMeTPOB HE UMEET ONPEEIIEHHOTO 3HAYEHUS
OO0paTuMble ponecchl MIPOIIECCHI, KOTOPBIE MOTYT OBITH MPOBEICHBI B 00OPaTHOM
HaIpaBJICHUU TAKUM 00pa3oM, UTO cHcTeMa OyAeT MPOXOAUTH Yepe3 Te K€ MPOMEKYTOUHbBIE
COCTOSIHUS, YTO U IIPU IIPSIMOM XOJI€
OcHOBHOe ypaBHeHHE MOJICKYJISPHO-KHHETHYECKO TEOPUHM  YPaBHEHHE, BBIPAKAIOLIEE
MPSIMOTIPOTIOPLIMOHANIBHYIO 3aBUCHUMOCTbD JIaBJICHUS T'a3a OT KOHLIEHTPALMY MOJIEKYII, MAaCChI
MOJIEKYJI U KBaJipaTa CPEIHEKBAIPAaTUUHON CKOPOCTH MOJIEKYII
OTHocHTeIbHAsI MOJIEKYJISIPHASA Macca OTHOILIEHHE MAcChl MOJIEKYIIBI BelecTBa K 1/12 macchbl
n3orona yriaepoaa Ciz



OTtHocuTebHAsA QJIYKTYalllsl BEJIMYMHA, paBHAS OTHOIIECHUIO a0COMIOTHON (DIyKTyaluu K
CpeaHeMY 3Ha4EeHHUIO (PU3NYECKON BEINUUHBI

ITapameTpbl COCTOAHNSA TEPMOAUHAMHYECKON CHCTEMbI BHYTPEHHUE BEIUYUHBL,
XapaKTEPU3YIOLMEe CBOMCTBA CaMOM CUCTEMBI — HAaIIpUMep, AaBiieHue P u temiieparypa 7.
ITapameTpbl COCTOAHNSA TEPMOAUHAMHMYECKON CHCTEMBI BHEIIIHUE B OTCYTCTBUE BHEIIHUX
MoJIeH Ta3 UMeeT eAMHCTBCHHBIN BHEIIHUN TapaMeTp — o0beM V

IlepBoe HaYa10 TEPMOAUHAMMKH KOJIMYECTBO TEIUIOTHI, COOOIIEHHOE CUCTEME, UIET Ha
M3MEHEHHE BHYTPEHHEH SHEPTUH U COBEPIICHHE CUCTEMON padOThl HA/l BHEIIHUMH TeJIaMu
IloBepxHOCTHAS JHEPIUd SHEPTHUs, KOTOPOI 001a/1a10T MOJIEKYIIBI IOBEPXHOCTHOTO CIIOS
KUJKOCTU

IToBepXHOCTHOE HaTsKeHMe (hU3HMUYecKas BeJIMUMHA, ONpesienseMast Kak INIOTHOCTD
IIOBEPXHOCTHOM YHEPTUHU

Ilo1HOEe HecMaYMBaHHUE SABJICHUC, KOT' A KUAKOCTb CTATMBACTCA B KaIlJIt0, UMCCT OAHY
TOYKY COIMPUKOCHOBCHUS C IO IMOBCPXHOCTHIO TBCPAOT'O TCJIa

ITorHoe cMaunBaHue SABJICHUC, KOT'Id JKUAKOCTb PaCTCKACTCA 11O IIOBEPXHOCTHU TBEPAOTO
TCl1a

Tonepeynoe cedenne coyaapenusi MoJeKy.1 d3gpdexTuBnoe ¢ = nd”, rae d — yIBOEHHBII paguyc
MOJIEKYJIbI

IIpouecc TepMOAUHAMUYECCKUN NEPEXO] TEPMOJUHAMUYECKON CUCTEMBI U3 OJTHOIO COCTOSIHUS B
JPYyroe, COMPOBOXKIAIONIUICS N3MEHEHHEM XOTs Obl OJTHOTO U3 TAPAMETPOB CUCTEMBI
PaBHOBecHOE cOCTOSIHUE CocTosiHHE CUCTEMBI, IIPU KOTOPOM BCE TEPMOAMHAMUYECKUE
IapaMeTpbl UIMEIOT OIIPEEIICHHBIEC 3HAYEHMsI, B KOTOPOM CHUCTEMA MOKET OCTAaBATHCS CKOJIb YTOJIHO
JIOJITO IIPYA HEU3MEHHBIX BHEIIHUX YCIOBUAX

Pacnpenesenue MakcBesia pacrpeelieHue MOJIEKYII [0 CKOPOCTSIM, HE 3aBUCALLEE OT BPEMEHU
CraTucrnyeckasi pusnka paszen TeopeTHUecKoi (PU3UKH, H3yHaIOIIUi CBOHCTBA CUCTEM,
COCTOSIIMX M3 OYEHb OOJIBIIOTO YHCIa YACTHUI] C TOMOIIBIO CTATUCTHYECKOTO METO1a

CocTosiHne paBHOBECHOE €CJIM BCE ITapaMeTPbl MAKPOCKOIUYECKON CHCTEMbI UMEIOT
OIIPEJIEIICHHBIC 3HAYECHUS, OCTAIOIIMECS IIPU HEU3MEHHBIX BHEIIHUX YCIOBUAX ITOCTOSIHHBIMU CKOJIb
YTOJHO JI0JIr0, TO TAKOE COCTOSIHUE CUCTEMBI HAa3bIBACTCSI PABHOBECHBIM, MJIM CTATUYECKUM
CocTosiHne HepaBHOBECHOE COCTOSIHUE TEPMOJUHAMUUYECKON CUCTEMbI Ha3bIBAETCS
HEPABHOBECHBIM, €CJIM C TEUEHUEM BPEMEHHU I1apaMeTpbl TEPMOAMHAMUYECKON CUCTEMBI
U3MEHSIOTCS

CyOaumManus WM BO3rOHKAa IIPOLIECC IPEOJO0IEHUS MOJIEKYJIaMH TBEPJAOTO Tea CUJ
MOJIEKYJIIPHOTO MPUTSKEHUS, COIIPOBOXKAAOIIUICS NIEPEXOJOM 3TUX MOJIEKYJI B OKPYXKAIOLLIEee

IIPOCTPAHCTBO

Teopema Knaysnyca CyMMa IIPUBEACHHBIX TEIUIOT MPU NEPEX0JIE UICANBHOIO Ta3a U3
OJIHOTO COCTOSIHMSI B IPYTO€ HE 3aBUCTH OT IITH Mepexoa

TennoemkocTh ¢u3nveckas BeIMYMHA, paBHAS KOJUYECTBY TETIJIOTHI,

3aTpayrBacMOil Ha U3MEHEHHE TeMIIEpaTyphl Ha OAUH rpaayc KenpBruHa

Tensionepenaya mpoliecc nepeaadyn Teruia TepMOJUHAMUYECKOH crcTeMe 0e3 COBEPLICHHS
paboThI HAJ cCUCTEMO

Tepmoaunamuka paszzaen pU3MKH, U3y4aloIUiA CBOMCTBA MUKPOCKOMTUYECKUX
CUCTEM, HE pacCMaTpUBasi IPOTEKAOIIUX B HUX MUKPOIIPOLECCOB, a UCIIOJIb3Ys
(heHOMEHOTIOTMYECKHIA TTOIXO0]T

Tpoitnast Touka TOYKa, B KOTOPOI MepeceKaroTcst KpuBbie (ha30BOr0 PaBHOBECHS,
OTIpeNIeNAIONIas YCIOBHS OJHOBPEMEHHOTO PAaBHOBECHOTO COCYIIIECTBOBAaHUS TpeX (a3 BellecTBa
YpasHenue Ban-nep-Baanbca YPaBHEHHUE COCTOSHUS PEAIBHOTO I'a3a, YUYUTHIBAOIIECE C
MTOMOIIIBIO TIOTIPABOK COOCTBEHHBIN 00BEM MOJIEKYJI Ta3a U CUIIBI MEKMOJIEKYIISIPHOTO
B3aUMOJCUCTBUSA

Ypasuenue Kinaneiipona- Kiaysuyca  ypaBHeHue, NO3BOJISIOLIEE PACCUUTATh KPUBBIE
paBHOBecCHS BYX (a3 OJJHOTO M TOTO e BEUIECTBA

YpaBHeHuHe cOCTOSTHUSA MeaTbHOro rasa (ypasHenue Menneneesa-Kinaneiipona) ypaBHEHHE
BUA f(P, V,T) = const



®da3a TEPMOJUHAMUYECKA PABHOBECHOE COCTOSIHUE BEILECTBA,
OTIMYaroIIeecs Mo GU3NIECKUM CBOUCTBAM OT JPYTUX BO3MOXKHBIX PAaBHOBECHBIX COCTOSTHUNA TOTO
K€ BELIECTBA

®da3oBblii nepexon I pona (ha30BEIil TIEpexo/1, COMPOBOKIAOIIHIACS IMOTIOMIEHUEM W
BBIJICJICHUEM TEIUIOTHI

®a3zosblii nepexon I pona  ¢a3oBbIil mepexo1, He CBA3aHHBIN C MOTJIOIEHUEM WIH
BBIJICJICHUEM TEIUIOTHI, COMPOBOXKIAIOIIMICSA CKAaUKOOOPa3HbIM U3MEHEHHEM TETNIOEMKOCTH

Da30Bblil IEepexo Mepexo]i BellecTBa U3 OAHOH (a3l B IPYTyIO
DuayKkryanuu pusnyecKux BeJTHYNH OTKJIOHEHUS] PU3NYECKUX BETTUYHUH OT UX CPEITHUX
3HAYEHUI

UK KpyroBbIM IIPOLIECCOM WJIM LIUKIJIOM, Ha3bIBAIOT TAKOM IPOLECC, B PE3YIbTATEe KOTOPOrO
TEpMOJUHAMUYECKAsE CUCTEMA BO3BPAIACTCS B UCXOHOE COCTOSIHUE

Huxa Kapuo 00paTUMBIi IUKINYECKUN TIPOIIECC, COCTOSIININ U3 IBYX H30TEPM U
IBYX aauadar

JHeprusi BHYTPeHHSSl HAeaJTbHOI0 Tra3a BHYTPEHHSSA DHEPIUs UJICAIbHOIO r'a3a paBHA
CYMMAapHOW KUHETUYECKOM SHEPIUU ABUKEHUS MOJIEKYII

JHTpONUS (GYHKIHS COCTOSHUS CHCTEMBI, MU dEepeHIInaTIoM KOTOPOit
SBIISICTCS. OTHOILIEHUE KOJIMYECTBA TEIJIOTHI, COOOIIaeMOro Telly Ha OECKOHEYHO MaJlOM y4acTKe
rpolrecca K TeMIepaType TeIIOOTAAIOIIETOCHUIO Teja

KOJIEBAHMA U BOJIHBI

AMIUTMTYAA KoJIe0aHui HanOOoJbIIee OTKIOHEHUE KOJICOMIOIEHCS BEIMYUHBI OT MOJIOKECHUS

paBHOBECHS
ben €JUHHULIA YPOBHS I'POMKOCTHU

buenus rapMOHUYECKHE KOJICOAHUs C MyIbCUPYIOLIEH aMIUTUTYI0M

Bouana IpoIecC PacIpOCTpaHEeHUs KOJIeOaHUH B IPOCTPAHCTBE

BosiHOBasi MOBEPXHOCTh TE€OMETPHUYECKOE MECTO TOUEK, KOJIECOIIOMUXCS B OJMHAKOBOH (ase
BosHoBOE yHC10 BEJIMYMHA, PaBHAsI OTHOLIEHUIO 27 K AJIMHE BOJIHBI

BbiHy:KIeHHbIe KOJIe0aHUA KOJIeOaHUs, TPOUCXOASAIINE MO ICHCTBHEM BHEIIHEH CHIIBI
I'apmoHMYecKHH OCHUILIATOP cucTeMa, B KOTOPO MOTYT BO30YK/IaThCsl TApMOHUYECKHE
KOJIeOaHUsI

Jli1nHA BOJIHBI paccTosiHue, Ha KOTOPOE paclpOCTPAHIETCs BOJIHA 3a BPEMs, PABHOE

nepuoy KonebaHui

3ByKOBBI€ BOJIBI (3BYK)  YIpyrue BOJHBI, 00saatomre yacroramu B npenenax 16-20000 '
NHTEHCUBHOCTH BOJIHBI CpEHEE BO BPEMEHU 3HAYECHUE IIJIOTHOCTHU [TOTOKA SHEPIUH,
MEPEHOCUMOM BOJTHOM

HNurepdepennus SBJICHHE YCUJICHUS PE3YJIbTUPYIOMIKX KOJeOaHHH B OJTHUX TOUKaX
MPOCTPAHCTBA U OCJIA0JICHHS B JPYTUX, BO3HUKAIOIEE MPU CIOKEHUN KOTEPEHTHBIX BOJIH
KorepeHnTHbIe BOJIHBI BOJIHBI, 00JIaJIafolie MOCTOSTHHOM pa3HOCThIO (a3

Konedanus IIPOLIECCHI, OTIIMYAIOLIHUECS TON UIU UHOU CTENEHBIO IIOBTOPSIEMOCTH
IInoTHOCTHL MOTOKA YJHEPIrUM (BEKTOP YMOBA)  BEKTOpHAs BEJIMYMHA, YUCIEHHO pPaBHAas MOTOKY
SHEPIUM Yepe3 eAUHUYHYIO IUIOLIAJKY, IEPIECHIUKYISIPHYIO K HAIIPaBJICHUIO, B KOTOPOM
[IEPEHOCUTCS SHEPTUs

IIy4yHocTh cTOA4Y€el BOIHBI TOYKA, II€ aMIUIMTYZAA CTOSYEH BOJIHBI JOCTUIAET MAKCUMAIILHOTO
3HA4YCHUS

Pe3onanc SBJICHHE BO3PACTaHMsI aMIUTUTY/AbI BBIHYX/IEHHBIX KOJICOAHUH MTPH
NPUOJIMKEHUN YaCTOTHI BEIHYKAAIOMIEH CHUIIBI K HEKOTOPOH OIpeesIeHHON ISl TaHHOM cucTeMe
4aCTOTBI

Pe3onancHast KpuBas rpaduK 3aBUCUMOCTH aMIUIUTYbI BBIHYXICHHBIX KOJICOaHUHN OT
YaCTOTHI BEIHYKJAIOLIEH CUJIBI

CoOcTBeHHas1 YaCTOTa  YacTOTA, C KOTOPOU COBEPIAIOTCS CBOOOHBIE KOJIEOaHHUS B OTCYTCTBUHU
COIIPOTHUBIICHUS



CnekTp KoJiedaHusA MPEJCTAaBICHUE CIOKHOTO KOJeOaHHsI B BHJIE COCTABIISIOLINX €T0
rapMOHUYECKUX KOJIeOaHHi

Crosiuasi BOJIHA BOJIHA, 00pa3yomascs B pe3yJbTaTe HAIOKEHUS IBYX BCTPEUHBIX TUIOCKUX
BOJIH, UMEIOIINX OJUHAKOBBIE aMIUTUTYbI U

YacCTOThI

dddext donaepa SIBJICHUE U3MEHEHUS 4aCcTOT KOJeOaHU, BOCIIPUHUMACMBIX

MPUEMHUKOM, IIPU JBIKCHUM UCTOYHUKA 3TUX KOJIEOAHUH U PHEMHHUKA APYT OTHOCUTEIHHO APYTa

Cemectp 2.

AHHM30TpONHAs cpea — cpela, CBOMCTBA KOTOPOH 3aBUCAT OT HAIPABJICHMUSL.

BexTop noasipuzanum (MoJasIpu30BAHHOCTH) — SJIEKTPUUECKHUIN JUMOJBbHBIA MOMEHT €IMHUILIBI
00BbEMa AUANEKTPHKA.

Buemnuii gorod ekt — noTepst 37€KTPOHOB METAIIIOM IIPH €0 OCBEILICHUHU (ITPU BO3IECHCTBUU
AJIEKTPOMArHUTHOM I0JIEM).

Jucnepcus cBeTa — 3aBUCUMOCTD II0Ka3aTells IPEIOMIIEHUS CPENBL, 4, CIEA0BATENbHO, U CKOPOCTH
pacnpocTpaHeHus, OT 4acToThl n= n(//).

JndpakunoHHasi pemeTKa — COBOKYITHOCTD IIeJel (IUTPUXOB), OTCTOSIIIMX APYT OT Apyra Ha
paccTosiHUHU /, Ha3bIBAEMOM IEPHOOM pelieTKU. Mcrnonp3yercs: B CIIEKTPOCKOIHHU ISl PA3TIOKCHHS
CBETA CJI0KHOT'O CIIEKTPAIIBHOTO COCTaBa Ha COCTABJIAIOIIME.

Judpaxuus — B ynpoIIeHHOM MOHUMAHHUH 3TO SIBIICHHE COCTOUT B OTMOAHUH BOJTHAMHU
NPEISATCTBHUM, TO €CTh HaOII01aeTCs MPOHUKHOBEHUE CBETA B 00JIACTh F€OMETPUUECKOM TEHH.
[Tpupoa 1 OCHOBHBIE 3aKOHOMEPHOCTH MOTYT OBITh YCTAHOBJIEHBI C TIOMOIIBIO IBYX MPOCTBIX
OCHOBHBIX IIPUHIUIIOB — NPUHIUIOB [ tolirenca-Ppenens.

JAM31eKTPUKH — BEILECTBA, IUI0XO IIPOBOIAIIME NIEKTPUUECKUM TOK. TEpMUH «IUDTIEKTPUK
BBenieH DapazieeM, 17151 0003HAUEHUS BEIIECTB, Yepe3 KOTOPhIE MIPOHUKAET AIIEKTPUYECKOE TI0JIe
(rpedeckoe dia — uepe3).

JAu3/1eKTPHUYECKOil MPOHULIAEMOCTBIO Cpelbl //— XapaKTepUCTUKA TUIIEKTpUKa B yrpoimeHHoM
IIPEJICTaBICHUH TUAIEKTPUUECKYIO TPOHHUIIAEMOCTh MO>KHO TPAKTOBATh KaK BEJINYMHY,
XapaKTEPU3YIOIIYIO BO CKOJIBKO pa3 CHJIa B3aUMOJECHUCTBHS 3apsIOB B IUIIEKTPUKE MEHBIIE, YEM B
BaKyyMe (HMJIM BO CKOJIBKO pa3 HAIPSKEHHOCTD JIEKTPUUYECKOTO MOJISI B TUAIEKTPUKE MEHBIIIE, YEM
B BaKyyMe).

JloOpOTHOCTH — MapameTp, XapaKTepHu3yIOLIHUii KoJiedaTe/IbHYI0 cucTeMy. B o0uiem ciayyae
A00POTHOCTH ONpee/sieTcs1 KAK OTHOIIEHHEe JHePIruH, 3allaCeHHOI B CHCTeMe K ee pacxoay 3a
nepuoja KoJaeOaHmii:

3akoH AMmepa — cuiia, IeHCTBYIOIIAs Ha SIEMEHT JUIMHBI dI TIPOBOJIHHUKA C TOKOM I,
MTOMEIICHHBI B MArHUTHOE TIOJIE ¢ MAarHUTHOU wHIyKIue B, pasua dF = I [dIxB]

3akon KyJioHa — BeTMuMHA CUIIBI B3aUMOAEHUCTBUSA F' IBYX HETIOJBM)KHBIX TOUEUHBIX 3apsI0B
MPONOPIMOHANIFHA BETMYMHE KaXKIOTO U3 3apsJ0B q1 U (2 U 0OpaTHO MPOTOPLUOHATIbHA KBAPaATy
paccTosHus MeXIy HUMHU 1. F =k (q; ¢2)/7°. Cuna F HanpapjieHa BJIOJb IIPAMOM, COEMHSIONIEH
3apspl.

3akon Oma 1151 OJIHOM ey MOCTOSIHHOT0 TOKAa— CUJjla TOKA B LIENH PONOPLHOHAIBHA 3./1.C U
00paTHO MPOTIOPIMOHATILHA MTOJTHOMY CONPOTUBIICHUIO LETIH.

3akon Oma 1151 OJIHOM ey MOCTOSIHHOT0 TOKAa— CUJjla TOKA B LIENH PONOPLHOHAIBHA 3./1.C U
00paTHO MPOTOPIMOHATIFHA [TOJIHOMY COTPOTUBIICHUIO LETIH.

3akon Oma 1151 y4acTKA ey NOCTOSIHHOI0 TOKA— CUjla TOKa, TEKYIIET0 10 IPOBOJHUKY,
MPONOPIMOHANIFHA MAJICHUIO HANPSHKEHUS Ha MTPOBOIHUKE M 00OpAaTHO MPOMOPIMOHAIEHA €T0
COIIPOTHUBIICHHUIO.

3aKoH coXpaHeHHs JIeKTPUYECKOro 3apsia — anredpandeckasi CyMma JIeKTPUUECKUX 3apsaa0B
TeJ WIHM YaCTHIl, 00pa3yIOMIMX IMEKTPUUECKU U30JIMPOBAHHYIO CUCTEMY, HE U3MEHSIETCS TIPH
TOOBIX Mpolieccax, MPOUCXOAIINX B 3TOM cucTeMe



3aKO0H 3/1eKTPOMArHMTHOM MHAYKuMU Dapages — 3.71.C. SIEKTPOMArHUTHON MHAYKIUH B
KOHTYp€ YUCJICHHO PaBHA U IIPOTUBOIIOJIOKHA I10 3HAKY CKOPOCTU U3MEHEHUSI MAarHUTHOTO TIOTOKA
4yepe3 NOBEPXHOCTh, OTPAaHUYECHHYIO 3TUM KOHTYPOM

M30TOoNnBI — sipa ¢ 0OIMHAKOBBIM KOJIMYECTBOM MPOTOHOB Z, HO C pa3HbIMH MAaCCOBBIMH UUCIIaMU A.
HNMnenanc — nojgHoe CONPOTUBIICHUE LENU IIEPEMEHHOIO TOKaA.

NHAyKTUBHOCTBL — BEJIMYMHA, YUCIICHHAS PaBHAs MAarHUTHOMY ITIOTOKY CAMOMHIYKILIUUA KOHTYpa
IIPU TOKE €AUHUYHON CHJIBL.

HNHuTepdepennns — sBIeHUE HAJOKEHUS KOTEPEHTHBIX BOJIH (B HAIIEM CIy4ae BYX), B PE3yJbTaTe
KOTOPOTO BO3HHMKAET UHTEPPEPEHIIMOHHAS KAPTUHA — YepeIOBaHNE MAaKCUMYMOB U MUHUMYMOB
OCBELICHHOCTH.

KonedaTeqbHbIii KOHTYP — CHCTEMA, COCTOSIIAS U3 KOHACHCATOPA, KaTyIIKU UHAYKTUBHOCTH,
OMHYECKOTO CONPOTHUBIICHHS U (B CITydae BBIHYKICHHBIX KOJIeOaHUI) reHepaTopa nepeMeHHOM
SHC.

KonedaTeqbHbIil KOHTYP — CHCTEMA, COCTOSIIIAS U3 KOHACHCATOPA, KaTyIIKU UHAYKTUBHOCTH,
OMHYECKOTO CONPOTHUBIICHHS U (B CITydae BBIHYKICHHBIX KOJIeOaHUI) reHepaTopa nepeMeHHOM
SHC.

Konaencarop — cucrema u3 AByX MPOTHUBOIIOJIOKHO 3apPsHKEHHBIX TPOBOJIHUKOB, OOBIYHO
Pa3lIEICHHBIX CI0E€M AUDIIEKTPUKA, TOJIIIMHA KOTOPOro MaJla [0 CPABHEHUIO C pa3MepaMHu
IIPOBOJHUKOB. Takas cucremMa Ha3pIBaeTCsl KOHAECHCATOPOM U IIPUMEHSETC Ul HAKOIUICHUS
3apsia. Hanbomee mpocThIM KOHASHCATOPOM SIBIISIETCS IJIOCKUN KOHJICHCATOP, MPEICTABIISIONIHA
co0oH JBe Pa3HOMMEHHO 3apsUKEHHBIE TUIACTHHBI, PACIIOJIOKEHHBIE MTapauIeIbHO APYT APYTY.
Kopnyckyasipao-BouHoBoii xyaau3m. CornacHo runorese Jle bpoiins aABmkeHuto 31eKTpoHa (Kak
1 $OTOHA) U BOOOIIIE MAaTEPHHU CIIEAYET COTIOCTABUTH BOJHOBOM MPOLIECC, IJTMHA BOJHBI KOTOPOTO
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MarauTHasi IPOHUIIAEMOCTh — QU3NYECKas BEIMYNHA, XapaKTEPU3YIOIIAst CBSI3b MEXKIY
MAarHUTHOM MHIAYKUHUEN B 1 HaNpsHKEHHOCTBHIO MAarHUTHOTO 1oJisi H B BemecTse. [ M30TpOnHbIX
BEIIECTB CIPABEJIUBO:
MarauTHasi IPOHUIIAEMOCTh — QU3NYECKas BEIMYNHA, XapaKTEPU3YIOIIAst CBSI3b MEXKIY
MAarHUTHOM MHAYKUHUEN B 1 HanpsHKEHHOCTHIO MArHUTHOTO 1107151 H B BEIllECTBE.
MarauTHoe moJie — COCTaBJISIIOLIAs 3JIEKTPOMArHUTHOTO T10JIs, MOSABJISIFOLIASICS [IPU HATMYUU
M3MEHSIONIETOCsl BO BPEMEHU AIIEKTPpUUECKOTro nojisi. Kpome Toro, MarHuTHoe moJie MOXKeT
CO3/1aBaThCsl TOKOM 3apsKEHHBIX YACTHUL MJIM MATHUTHBIMU MOMEHTAMU 3JIEKTPOHOB.
MarHuTHbIN rECTEPe3uCc — SIBJICHHUE 3aBUCUMMOCTH BEKTOPAa HAMarHUYMBAaHUS U BEKTOPa
HaNPSLKEHHOCTH MAarHUTHOTO TI0JISL B BELIECTBE HE TOJIBKO OT IMPHUJIOKEHHOTO BHELIHETO TOJIS, HO U
OT MPEABICTOPUH JaHHOTO 00pa3iia. MarHUTHBIN THCTEPE3UC OOBIYHO MPOSBIISIETCS B
deppomarnerukax — Fe, Co, Ni 1 crutaBax Ha ©X OCHOBE. IMEHHO MarHUTHBIM TUCTEPE3UCOM
OOBSICHSIETCS CYIIIECTBOBAHHE MTOCTOSIHHBIX MAarHUTOB.
MaccoBoe 4HCJ10 — 0011Iee YHCII0 HYKJIOHOB B siipe A=Z+N , rae Z — 9uciao IpOTOHOB, N — YHCIIO
HEUTPOHOB.
HaMarHM4eHHOCTh — XapaKTepUCTUKA HAMAarHMYECHUsI MarHeTuka J, paBHasi MarHUTHOMY
MOMEHTY €IMHUIIBI 00beMa BEIIECTBA.
HanpsizKeHHOCTD 3JIeKTPUYECKOr0 MOJISA — CHJIOBASI XapPAKTEPUCTUKA AIEKTPUUECKOTO MOJIA.
BennunHa 4nCIEHHO paBHas CUJIE, ACUCTBYIOIIECH HA €IMHHUILLY TI0JIOKUTENBHOTO 3apsia,
IMOMEIIEHHOTO B IAHHYIO TOYKY IPOCTPAHCTBA.
IlepeMeHHBIN JIEKTPUYECKHH TOK - DJIEKTPUYECKUN TOK, IEPUOAUYECKU U3MEHSIOIIUN CBOE
HANpPABJIEHUE B LEIIH.
ILiiocko- -N0JIAPA30BAHHAS (TuHeiliHO MO PU30BaHHAasI) BOJIHA — PACIIPOCTPAHEHUE KOJIeOaHUI

BEKTOPOB E w H 8o B3aumHo HEPICHANKYISPHBIX IOCKOCTsX. Eciu koseGanust BeKTopa E
IPOMCXOJAT B OJIHOM IUIOCKOCTH, TaKUE KOJIEOAHHS HA3bIBAIOT TI0CKO-TIOJIAPU30BAHHBIMH WU
JIMHEHHO MOJIPU30BAHHBIMH.

IHoynpoBOAHMKHM — MaTepHaJIbl, KOTOPBIE I10 CBOEU yIEIbHON IIPOBOIUMOCTH 3aHUMAIOT
[POMEKYTOYHOE MECTO MEXK/LY POBOJAHUKAMH M JTUIJIEKTPUKAMH U OTJIMYAKOTCSA OT IIPOBOJIHMKOB



CHJIBHOM 3aBHCUMOCTBIO YJIEJIbHOM MPOBOIMMOCTH OT KOHIICHTPALUU IPUMECceH WiH JeeKTOB
CTPYKTYpBHI.

Iousipu3anus AM3IEKTPUKOB —CMEILIEHUE MOJIOKUTEIBHBIX U OTPULATEIbHBIX 3JIEKTPUUECKUX
3apsA70B B IUUIEKTPUKAX B IPOTUBOIIOJIOKHBIE CTOPOHBI. [lonsgpuzanns Au3aeKTpUKa MPOUCXOANUT
MO/ AEUCTBUEM AIIEKTPUUYECKOTO MOJIS UITM HEKOTOPBIX APYTUX BHEIIHUX (PaKTOPOB, HAIPUMEDP
MEXaHWYECKUX HANPSIKEHUH B MbE303JIEKTPUKAX.

IToTeHuuaa 3JIeKTPUYECKOT0 NOJIs B IaHHON TOYKe — BEJIMYUHA YHCICHHO paBHas paboTe 1o
MIEPEMEILEHUIO €AMHUIIBI MTOJI0XKUTEIBHOTO 3apsiia U3 JaHHON TOYKH IPOCTPAHCTBA HA
OECKOHEUHOCTb.

IIpaBuiaa Kupxroga — ciencrsus 3akoHa OMa U 3aKOHa COXpaHEHUs 3apsafa. DT IpaBuiIa
ONPEAEISAIOT 3aKOHOMEPHOCTH PAaCIPEEIICHNS] TOKOB U HAIIPSDKEHUH B CIIOXKHBIX LIETIAX,
cocTosIUX U3 conpotuiieHu u IJ1C

IIpuHoMn cynepno3uuuy (17151 pacyeTa HANPSIKEHHOCTH 3JIeKTPUYECKOr 0 MoJIsl,
€031aBaeMOI0 CHCTEMON TOYEYHBIX 3aPS/A0B) — CyMMapHas HapsKEHHOCTDh B 3a/IaHHOM TOUKe
paBHA BEKTOPHOM CyMME HaNpsKEHHOCTEN AJIEKTPUUECKOT0 MOJISA, CO3/1aBAEMBIX KaXKBbIM 3apsSa0M
B OT/EIBHOCTHU

IIpoBoaAHMKH — BEIIECTBA, XOPOLIO MPOBOAIIUE FNEKTPHUECKUI TOK, T. €. 001aaromue BhICOKON
IEKTPOIPOBOJHOCTBIO (HU3KUM YJEIBHBIM COIPOTHUBIICHUEM).

PagnoakTMBHOCTB — 3TO MIPEBPALLEHUE HEYCTONYMBBIX U30TOIIOB OJJHOI'O XMMHUYECKOT0 JIEMEHTA
B JIPYTOM, COITPOBOXKIAOIIEECS UCITYCKAHUEM HEKOTOPBIX YACTHIL] U U3JIyUEHHUS.

Pentrenosckoe m3inydenue (oTkpeito PentreHom B 1895 rony). JlimHa BOJIHBI PEHTI€HOBCKOIO
M3JIy4eHHUs TOpas3a0 MEHBIIE, YeM y CBETOBBIX BOJH, H coctaBisgeT 10” — 10® cm. Cymectsyer nBa
THIIA PEHTI€HOBCKOI'O M3JIY4YEHHs: TOPMO3HOE U XapakTepucrtudeckoe. TOpMO3HOE HU3IydeHHE
BO3HHUKAET BCJEACTBHUE TOPMOXEHHUS (3aMEJICHMs) DJIEKTPOHOB B BellecTBe MuIleHU. CHexTp
TOPMO3HOT'O U3JIy4EHUS SIBIISETCS CIUIOIIHBIM U HE 3aBHCUT OT BellecTBa MulieHU. C yBenTnueHUEM
YCKOPSIIOLIETO HAIPSDKEHUS Hapsily CO CIUIOLIHBIM CHEKTPOM BO3HUKAIOT PE3KUE MAKCUMYMBI —
XapaKTEPUCTUUECKOE PEHTTEHOBCKOE M3ydeHHe. JIMHEeHUaThlil CIIEKTp XapaKTepU3yeT BELIECTBO,
O6oMOapIupyeMoe FIEKTPOHAMH.

CamonHayKIMs — SBJIEHUE BOSHUKHOBEHUS JIEKTPOABIKYILEH CUIIBI B 3aMKHYTOM IPOBOJIHUKE C
TOKOM IpU U3MEHEHUU CHJIbI TOKA, IPOTEKAIOIIETO 110 IPOBOIHUKY.

CBsI3b MKy HANPSIIKEHHOCTHIO M NOTEHIHAJIOM dJIeKTpHYeckoro nous £ = —grad ()

CerterosJjieKTpu4ecKMii rucTepe3nc — rneriaeodpasHas 3aBUCUMOCTD NOJsipu3anuu P
CErHETORJIEKTPUKOB OT BHEIIHETO JIEKTPUYECKOTO0 ot E pu ero HuKiIn4eckoM U3MEHEHUU.
Cuniia AMnepa — cuiia, IeHCTBYIOIIAs Ha IPOBOJHUK C TOKOM, IIOMEIIEHHBII B MATHUTHOE 110JI€
Cuuia Jlopenna — cuna, IeiCTBYIOLIEH Ha 3apsijl, IBWKYLIUICSA B MarHUTHOM 1oJie. B
COBPEMEHHOM IpeICTaBIeHIH cuiia JlopeHna npenctasiser coboit cuny F, aelicTByronyro Ha
IEKTPUYECKUH 3aps]l B dJICKTPOMArHUTHOM IIOJIE:

CuiioBble JIMHUH HANPSKEHOCTH JJIEKTPHYECKOr0 MOJIsl — IMHUY, KacaTelbHble K KOTOPBIM B
JAHHOM TOYKE COBIIAJIAIOT C HAIIPABJIEHUEM BEKTOPA HAIIPSKEHHOCTH B 3TOU TOUYKE

CuiibHOe siiepHoe B3auMo/ieiicTBHe— OJIHO M3 YeThIPEX (PyHIaMEHTAIbHBIN B3aMMOACHCTBHIMA
(HapsiLy ¢ TPaBUTALIMOHHBIM, SJIEKTPOMArHUTHBIM, CJIA0BIM SIIEPHBIM B3aUMOICHCTBHSIMH)
CunbHOE B3aMMOICHCTBHE JICHCTBYET B MaciTabax aTOMHBIX sJiep, OTBEYas 3a MPUTSHKEHUE MEXKTY
HYKJIOHaMHU B sJpax

Teopema I'aycca I BeKTOpPa HANIPAXKEHHOCTH dJIeKTPpHUYecKoro noJs E— reopema,
II03BOJIAOIIAS ONPEACIIUTD HANPSYKEHHOCTD MIEKTPUUECKOTO MOJIS CO31aBAEMYIO ITIPOU3BOJIbHBIM
pacupeneneHueM 3apsiia: MOTOK BEKTOPA HANPSHYKEHHOCTH 3JIEKTPUYECKOTO OIS 4epes
MIPOU3BOJIbHYIO 3aMKHYTYIO TIOBEPXHOCTh PAaBEH alreOpanveckoil cymMMe 3apsiioB, KOTOpPbIE OHA
OXBaTHIBACT, JCJICHHOM Ha € &¢.

Teopema I'aycca 17191 BeKTOpa 3J1eKTPUYECKOI0 CMeIeHNs (MHAYKINH 3JIeKTPHYeCKOr o 1oJist)
D — noTOK BEKTOpPA 2IEKTPUYECKON UHIAYKIIMU CKBO3b 3AMKHYTYIO [IOBEPXHOCTh PABEH CYMME
3apsA10B, OXBAYECHHBIX 3TOU IOBEPXHOCTHIO.

TensioBoe n3ny4eHne — UCIIyCKaHUE JJIEKTPOMArHUTHBIX BOJIH TeJIaMu. B cirydae TemnoBoro
U3JIy4EHUS 4acTh SHEPIUU TEIJIOBOTO (Xa0TUUECKOI0) ABUKEHUS IEPEXOIUT B SJHEPTHUIO
HCITYCKaeMOT'0 TEJIOM IEKTPOMATHUTHOTO U3JIy4CHHUS.



Toxkn ®yKo — TOKH, BO3HUKAIOIIKXE B MACCUBHBIX IIPOBOJAHUKAX, [IOMEIIEHHBIX B U3MEHSIOIIECECS
MAarHUTHOE TI0JIE.

TouyeuHnble 3apsAabl — IIEKTPUYECKUE 3aPsiIbl HA3bIBAIOTCSA TOYEUHBIMU, €CJIM OHU
pacIpenesnsoTcs Ha Tellax, JJMHEWHBIE pa3Mepbl KOTOPBIX MHOI'O MEHBILIE PACCTOSIHUE MEXKIY
TenaMu. 3apsHKEHHOE TeJ0, pa3MepaMu KOTOPOTO MOYKHO IIpeHeOpeys 10 CPaBHEHHIO C
PACCTOSHUAMM OT 3TOTO TeJla 0 APYTUX TeJl, HECYIIUX dIIEKTPUYECKUN 3apsij

Tpancpopmartop — cucrema KaTyek, HAMOTAHHBIX HAa OJJUH JKEJIC3HbIA CEPACUHHUK.
Tpancdopmaropom rmepeMeHHOTO TOKa Ha3bIBAETCs YCTPOHUCTBO, KOTOPOE peodpas3yer
(yBeNMYMBAET WM YMEHBIIACT) HANPSKEHNUE B HECKOJIBKO pa3 MPAKTUYECKU 0e3 MOTeph MOIIHOCTH.
YpaBHenus1 MakcBeJl1a — ypaBHEHUS, CBA3BIBAIOIINE HANIPSHKEHHOCTH DJIEKTPUYECKOTO U
MarHutHoro nosie E u H, a Takke 3a1a10T UX CBSI3b ¢ HCTOYHUKAMU — INIOTHOCTSIMU 3apsiI0B U
TOKOB (p M j - IUIOTHOCTH 3apsiia U IUIOTHOCTB TOKA).

®eppoMarHeTHKM — BEILECTBA, U1 KOTOPBIX 3aBUCHUMOCTb HAMArHUYEHHOCTH OT
HaIIPSHKEHHOCTU MAarHUTHOTO I10JIS CYLIECTBEHHO HEJIMHENWHAs, U 3HAYEHUE MATHUTHON
BOCIIPUMMUYHMBOCTH BEILECTBA MOXKET COCTABJIATH NECATKU U COTHU THICSY.

®0oTOH — KBaHT (IIOpLKS) IEKTPOMArHUTHOTO U31y4eHHs. POTOH HE UMEET MACChl IOKOS.
CymiecTByeT, TOIBKO JIBUTASACH CO CKOPOCTHIO CBETA. DIEKTPUUECKUil 3apsi]] pOTOHA paBEeH HYIIO.
DJIeKTpUUYecKasi eMKOCTb — BEJIMUMHA, XapaKTepHU3YIoLIasi ClIOCOOHOCTh MPOBOIHUKOB
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HaKaruMBaTh snekrpudeckuii sapsan. C = —— . Benuuuna, YucIeHHas paBHas 3apsy,
do

HOMCH_ICHHOMy Ha HpOBO,Z[HI/IK, HpI/I KOTOpOM €ro rNoTeHIMaJI USMCHACTCA HaA C,Z[I/IHI/II_[y.

DJIEKTPUYECKH U30JJMPOBAHHASI CHCTEMA — CUCTEMA, Yepe3 IPaHUIly KOTOPO HE MOTYT

HpOHI/IKaTB 3ap$I)KeHHI>Ie HJaCTHUILIbI

3.J1eRTpnqec1m171 AUIIO0Jb — CUCTEMA, COCTOAIIIAs U3 ,Z[ByX paBHBIX 10 BEJIIMYUHE, HO

MIPOTHBOIIOJIOKHBIX 0 3HAKY 3apsAA0B, HAXOAIIMUXCSA HA pACCTOSTHUM / APYT OT Jpyra.

XapakTepu3yeTcs AUMOJbHBIM MOMEHTOM pp = gl

DJIEKTPUYECKHU I 3apsii — KOJMYECTBEHHAsl XapaKTEPUCTHKA, I0Ka3bIBAIOIAsl CTENEHb
BO3MOYHOI'O YJacTHsl TeJla B AJIEKTPOMATrHUTHBIX B3aUMOJIeHCTBUAX. EquHNIIa n3Mepenus 3apsiia B
CHU — xynoH. BriepBeie anexkTpuueckuii 3apsa Obu1 BBelieH B 3akoHe Kymnona B 1785 roxy.
HocutensMu a5eKTpu4ecKkoro 3apsija siBISIFOTCS IEKTPUUYECKH 3apsKEHHBIE dJIEMEHTapHBIE
YacTHULIbI, B TOM YHCJE IEKTPOH (OUMH OTPULIATEIbHbIN 3JIEMEHTAPHBIHN IEKTPUUECKUH 3apsia) U
IIPOTOH (OJIMH IOJIOKUTEIBHBIN 3JIEMEHTAPHBIN 3aps). DIEKTPUUECKUM 3aps]l 3aMKHYTOH CUCTEMBI
COXPaHSETCs BO BpEMEHU U KBAHTYETCS — U3MEHSETCS MOPLUUIMU, KPATHBIMU JIEMEHTAPHOMY
IEKTPUYECKOMY 3apsiy. 3aKOH COXPAaHEHHUs 3apsAaa — OJUH U3 OCHOBOIIOJIAraloInNX 3aKOHOB
busuky.

DJIEKTPUYECKHI MOTEeHIMAJ — SHEPreTUYECKasi XapaKTEPUCTUKA IIEKTPUUECKOTO MOJIS.
Bennuunna yncneHHO paBHAs SHEPTUH, KOTOPOIl 001a1aeT e AMHUYHBIHN TOJIOKUTEIBHBIN 3apsi]l, B
TAHHOW TOUYKE IEKTPUYECKOTO IMO0JIS

DJIEKTPHUYECKHI TOK — YIIOPSAJOUEHHOE (HAIPaBJIEHHOE) ABMKEHNUE MIEKTPUUECKHUX 3apsI0B.
DJIeKTpUYecKoe MoJie — COCTABIISAIONIAst JIEKTPOMArHUTHOTO TOJIst, (hopMa MaTepuH, MOCPEICTBOM
KOTOPOM OCYILECTBIIAECTCA B3aUMOJEHCTBUE DJICKTPUUYECKUX 3aPsI0B.

DJIeKTPHYeCKOe CONPOTUBJICHNE — CKaJspPHAsl BEJIMYMHA, XapaKTEpU3yIoLas CBOMCTBA
IIPOBOJJHUKA M paBHAsl OTHOIIEHHUIO Pa3HOCTH MTOTEHIIMAJIOB HAa KOHIAX ITPOBOJHUKA K CHJIE
IEKTPUYECKOT0 TOKA, IPOTEKAIOIIETO 10 IPOBOJIHUKY.

DJIeKTPOABHAKYIIAA cHia (3.4.C.) — BETUYMHA, paBHAs paboTe CTOPOHHUX CHII IO MTEPEMEIIECHUI0
€IMHHULIBI I0JI0KUTENBHOTO 3apsija.

DJIEKTPOMATHUTHAsI MHAYKOHMS — SBJICHUE BO3HUKHOBEHMSI DJIEKTPOJABIXKYIIEH CHIIBI B
3aMKHYTOM MpPOBOJSALIEM KOHTYpE TIpU MU3MEHEHHMM MAarHUTHOTO TOJs, IPOHU3BIBAIOLIETO
IIOBEPXHOCTbH, OTPAHUUYEHHYIO ITUM KOHTYPOM.

JIeKTPOMATrHUTHOE B3aUMOJeiicTBHE —O/IHO U3 YeThIpeX U3 QyHIaMEHTAIBHBIX (PU3HUECKUX
B3aMMOJICHCTBUI B IPUPOJIE.

JIeKTPOH — (OT JPEBHE-TPEUYECKOTO — SIHTAPh) —CTAOMIIbHAS DIIEMEHTapHAs YaCTHIIA, OJTHA U3
OCHOBHBIX CTPYKTYPHBIX €IUHHII BeLIeCTBA. M3 3JIEKTPOHOB COCTOST 3JEKTPOHHBIE 000JIOUKU



aTOMOB BCE€X BEILECTB. /[BUKEHUE 3IIEKTPOHOB OIPENEISIET MHOTUE 3JIEKTPUUECKUE SBJICHUS, TAKUE
KaK 3JIEKTPUUYECKUH TOK B METaJlJIaX ¥ BaKyyMe. 3apsiji IEKTpOHa HEIEIUM U PaBeH -
1,6021892(46)x10™" Kn. DTa BenuunHa (3J1eMeHTAPHBII 3apsi/1, 0OBIYHO 6epéTCs ¢
II0JIOKUTEIIbHBIM 3HAKOM) CIIY’KUT €AMHULIEH N3MEPEHMSI SJIEKTPUUECKOTO 3apsiia APYTrux
5JIEMEHTAPHBIX YACTHII, @ TAKKe MOHOB. Macca Iokos 31ekTpona pasHa 9,109554(906)x107! kr.
OnextpoH 6bu1 OTKPHIT B 1897 roay Jx. /Lx. ToMcoHOM IpH M3y4eHUH KaTOIHBIX JTy4eH.
JIEKTPOHHASI IMHUCCUS — UCITYCKaHHE IEKTPOHOB TBEPBIMU WM KUJKUMU TEIaMU
DJIEKTPOCTATHKA — Pa3/ies yUeHHs 00 JIEeKTpHUECTBE, B KOTOPOM U3Y4YalOTCs B3aUMOJICHCTBUS U
CBOMCTBA CHCTEM JJIEKTPHUUECKUX 3apsiIOB, HEMOIBI)KHBIX OTHOCUTENILHO BEIOPAHHOM
MHEPLHMAIBHOM CHUCTEMBI OTCUETA.

JJIeKTPOCTATHYECKAS WHAYKIUSI — BOSHUKHOBEHHE COOCTBEHHOTO JIEKTPHUUECKOTO IOJIS B
BEIIECTBE B PE3YJIbTATE CMEIIEHHUS €TI0 MOJIOKUTEIbHBIX U OTPULATENBHBIX 3apSA0B B pa3HbIe
CTOPOHBI OJ] AEHCTBUEM BHEIIHETO IEKTPUUYECKOTO MO

DJIeMeHTapPHbII 3J1eKTPUYEeCKH 3apsil — MUHUMAaJIbHAs NOPLUS AJIEKTPUUECKOro 3apsaaa. PaBen
npubmusurensHo 1,6021892(46)x107!° Kn B cucteme CU (1 4,8x107 1% en. CI'CD B cucreme CI'C).
JHeprus CBSA3M siipa — BeJIMYUHA paBHAs padoTe 1Mo pa3IesIeHHIO sIpa HAa COCTaBHbIE YacTH
(HyKJIOHBI). DHEPTHUs CBSI3U si/Ipa — 3TO PA3HOCTh MEXy SHEPrueil Bcex CBOOOIHBIX HYKJIOHOB,
COCTABIISIIOMIUX PO M UX SHEPTHei B anpe Wesmu=L1mc?, rae im=Zmp+(A-Z)mp-M, — nepexrt
Mmaccel. CpeHsis yAeNbHas SHEPTUs CBSI3H, Wesssn= Wesssu /A cocTaBisier 8 MaB Ha HyKJIOH.
JddexTHBHOE 3HAUCHHE IEPEMEHHOI0 TOKA (WK JelCTBYIOLIee 3HAYeHNe) — BEJITMYMHA TAKOTO
IIOCTOSIHHOTO TOKAa, KOTOPBIH II0 CBOEMY TEINIOBOMY JEHCTBHUIO PAaBHOLIEHEH JaHHOMY

1

IIePEeMEHHOMY TOKY. [ o6 = — rae [ o - AMILIMTYJHOE 3HAYE€HHE IIEPEMEHHOTO TOKA.
V2

SAnpo aToma — IeHTpaJIbHAs 4acTh aTOMa, B KOTOPOM COCPEA0TOUYEHA IPAKTUUECKH BCS Macca U €ro

MOJIOKUTEIBHBIN 3apsj. Sapo aToMa COCTOUT U3 3JEMEHTAPHBIX YaCTHI] — MPOTOHOB (Mp=1836m.,)

U HEUTPOHOB (Mn=1838.5me,), KOTOpBIE CUMTAIOTCS PA3HBIMM COCTOSIHUSIMH OJHOM YacTHUI[bl —

HYKJIOHA. [IpOTOH MMeEET MOJIOKUTENIBHBIN MIEMEHTAPHBIN 3apsi/l, HEUTPOH 3apsia HE UMEeT

Bomnpocs! 111 caMoONpoBepKHU U 00CYKICHHUH 110 TeMaM

Temal.
Beenenue. Ilpenmer u Metonsl ¢u3uku. OCHOBHbIE BHIBI (U3UYECKUX B3aUMOJICHCTBHM.
@usnueckue BenuuuHbl. Eqununel m3mepenus. Cuctemsl eaumHull. Pa3mepHocTh. MacmiTaObl
OCHOBHBIX (pU3MUECKHX 0OBEKTOB U MPOLIECCOB. 3HaUeHUE (PU3UKHU A 3KojIoruu. MuepuuanpHas u
HEMHepLUHaabHas cucteMbl oTcuera. [lpunnun otHocutensHoctu [Manunes. ¥Yckopenue Kopuonuca.

Tema2.

Kunemaruka, TuHamMuka MaTepuanbHON TOUkd. 3akoHbl HproToHa. [IpuMeHenne 3akoHOB

Hrrorona B pemennu 3aaau.

Tema3.
Jlunamuka TBepAoro teiaa. MOMEHT UMITYIbCa, MOMEHT CUJIbl U MOMEHT MHEPLUU TBEPAOIO Tea.
Teopema I'roiirenca-Illreiinepa. II 3akoH HperoToHa A BpamaTenbHOrO ABUKEHUS TBEPAOTO
Tena.

Temad.
3aMKHyTbIE cucTeMBI Tell. LleHTp MHepHUM CHCTEMBI MaTEPHUATIBHBIX TOYEK. 3AKOH COXpPaHEHUs
nMItysbca. PeaktuBHoe nBukenue. YpasHeHue [{nonkoBckoro-Memepcekoro.

Temas.
MexaHunueckasi SHeprusi. 3aKOH COXpaHEHUs SHEPruu. YIpyrue u Heynpyrue coyaapenus. Pabora.
MomtHocTb. OCHOBBI CTATUKH. Y CTOMYMBOE U HEYCTOMYMBOE PaBHOBECHUE.

Temaé.

Cuunbl ynpyroctu. Buasl nedopmannit. 3akon ['yka. Pabora ynpyrux cui.

Tema7.
Cuna tsxectu. Bec. [loTeHumanpHas sHEprusi rpaBUTallMOHHOTO 10Jis. 3akoHbl Kemiepa.

Tema8.



I'uapo- u aspoaumnamuka. JlamuHapHoe u TypOylIeHTHOE TeueHHe. YpaBHEHHE HEpPa3phIBHOCTH
cTpyu. YpaBHeHnue bepuymi. Bayrpennee Tpenue B razax (kuakoctsax). KoadduimeHT BI3kocTy.
TypOyneHTHOCTb aTMOC(EPHI.

Tema9.
Teuenne Bs3kol kuakocTH. Cuila BSI3KOro TpeHus. [IBmkeHHe Ten B KHAKOCTAX M Trasax.
JIBu>keHue Teyia B BSI3KOM JKUJKOCTH.

Temal0.
Kunernueckast Bsizkoctb. Yucno PeifHonbaca u ero ¢gu3mueckuii cMbIcia.  A3pOJMHAMUYECKHE
cwibl. Dddext Marnyca. ['emonunamuka.

Temall.
Oco0eHHOCTH MOJIEKYIISIPHOTO CTpOeHUs )uakoctei. [loBepxHocTHOEe HaTshKeHHe. [loBepxXxHOCTHAS
sHeprus. CMaunBaHue u HecmMaunBaHue. I[loBepxHocTHOE naBieHue. KanuuigpHele sBieHus.

Temal2.
I'apmonundeckue kosnebanus. VX moTeHIManbHas M KMHETHUYECKast SHeprus. CBsA3b aMIUTUTYIbI U
HavalnbHOM (azbl KoeGaHMH ¢ HayaJbHOM KOOPIMHATOM M CKOPOCThIO. MaTemaTuyecKui
MasTHUK. CoOCTBEHHbIE TaApMOHUYECKHE KOJICOaHuSI.

Temal3.
dusnueckuii MasTHUK. [lpuBeneHHass uHA GU3NYECKOTO MasTHUKA. 3aTyXarollue KoJeOaHusl.
BrinyxieHHbIE KOJIeOaHusl.

Temal4.
CrnoxeHue OJHOHANpPaBICHHbIX KoseOaHui. ClOKEHHe OPTOrOHANBHBIX KoJiebaHuil. durypsl
JIuccaxy. Pezonanc.

Temals.
BomHbl, pactipocTpaHeHue yrnpyrux kojebanuii B cpene. YpaBHeHue Oerymieil BoyHbl. DazoBas u
rpymnmnoBas ckopocTu BoyiH. @opmyina Panes. Crosune BonHbl. D¢ dext Jomnepa. Murepdepenuns
U nudpakuus BOJH. 3BYKOBBIE BOJHBI. YibTpa3Byk. MH(]pa3Byk. BuOpanuu u mymsl, mymoBoe
3arpsA3HEHUE OKpyKatomel cpensl. 3akoH BebOepa-Dexnepa. Ymapuelie BosHbl. CelicMudeckue
BOJIHBI ¥ BOJIHBI IlyHaMHU.

Temalé6.
MounekynsapHo-KuHETHYECKass Teopus. MaeanpHblii ra3. OiieMeHTapHas KUHETHUYECKas Teopus
ra3oB. YpaBHEHHME COCTOSIHUSI HJeaJbHOro rasa. HMsompouecchl. CTaTUCTHYECKOE ONMCAHME
MOJIEKYJISIPHBIX CUCTEM. VieanpHblii ra3 BO BHEIIHEM CHJIOBOM moJje. bapomerpuueckas dopmyna.
Pacnpenenenne Makcseinna.

Temal7.
3aKOHBI TEPMOJMHAMUKUA. BHyTpeHHss sHeprusi cuctembl. Terora u paboTa MpH TEMJIOBBIX
nporeccax. OOparumbie U HeoOpaTumble mporecchl. Lukn KapHo. OuTponus. OHrpomnus
6uocucrem. TemnoBoe 3arps3HeHre aTMochepbl U THAPOCPEPHI.

Temal8.
PeanbHble rasel. YpaBHenue Ban-nep-Baansca. M3orepmbl Ban-nep-Baanbsca
ArperaThsle cocTosiHuS BemecTBa. @a3oBbie nepexopl Kputndeckas remneparypa.
KpuBas mnaBnenus. Tpoiinas Ttouka. Kpucrammueckue MoauduKanuu.
[Tomumopdusm. Pa3oBbie paBHOBeCHs W TpeBpaiieHus. CBOHCTBA XKHUAKOCTEH M TBEPIBIX TeIl.
@da3oBbIe NIEPEXOBI IIEPBOTO U BTOPOT'O POAA.

Temal9.

Kunernueckue mpoueccel. SIBnenue mepenoca B razax. Juddysus. TemmonpoBoaHOCTS.

TemneparypornpoBognocts. Temnoconporuienue. Koadpduument mupdy3sun u xospouiment
TEILIONPOBOJHOCTH B CBETE SIBJICHUH IIEPEHOCA.

Tema20.
OCHOBHOH 3aKOH »3JeKTpocTaTMKU - 3akoH Kynona. Oneir Mwinukena. HampspkeHHOCTs U
MOTEHIMAT  DJIEKTPUYECKOIO0 MOJsS , CBA3b MEXKAYy HHUMM. [lpuHImmn cyneprno3uuuu

ANIEKTPOCTATUYECKUX TMoyei. Pabora mo mepeMenieHuIo 3apsiga B AIEKTPOCTATHUYECKOM TIOJE.
Teopema Octporpaackoro — ['aycca.
Tema2l.



[IpoBOIHUKH B 3IEKTPUUYECKOM MOJIE€ (SIBJECHUE DJIEKTPOCTATUYECKON MHAYKIUU) J(MAIIEKTPUKH B
UIEKTPUUECKOM I0JI€. DIeKTpuueckas eMKocTb. KoHaeHcaTtop. DHeprusi KOHAeHcaTopa.

Tema22.

Tok mpoBOIMMOCTH, YCIIOBHUE CYIIECTBOBAHMS, CHJIa TOKA, IJIOTHOCTh TOKAa. 3akoH Oma  ans

OJHOPOHOTO y4acTKa Lenu. DIEeKTPONPOBOJHOCTh, cOMpoTUBIeHUE. 3aBucuMoctbh R(T).
ITpaBuna Kupxroda
Tema23.

ITIOCTOSIHHBIN AMEKTPUUECKUN TOK. DJIEKTPUUECKUH TOK B BaKyyMe. DJEKTPUUYECKUH TOK B ras3ax.
["a30BbIe pa3psiibl. DIEKTpUYECKHE TMpoIecchl B aTMocdepe. ASpOMOHBI. DIEKTPUUYECKHI TOK B
KUAKOCTAX. MaruutHoe mnosie B BakyyMme, 3akoH Awmrepa, 3akoH buo-Casapa-Jlammaca u ux
IIPUMEHEHHUE.

Tema24.

BuxpeBoii xapakTep MarHUTHOTO MoJs. MarHuTHbIM NOTOK. OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOU
nHAyKIud. KOHTyp ¢ TOKOM B MarHMTHOM moje. J[BHkeHue 3apspKeHHBIX YacTHIl B MarHUTHOM
nosie. Cuna Jlopenna. PaguanuonHssle nosca.

Tema2S5.

MarnutHble cBolcTBa BemecTB. Camounaykiusi, I{C caMOMHIYKIIMU, UHIYKTUBHOCTb. DHEPTHUs
MarHUTHOTO  TOJIA  TPOBOJHMKA ¢ TOKoM Bzammuas  uwHaykuus.  Tpanchopmatop.
MaruuTo6uonorusi.

Tema26.

3akon Oma JuIg Lenu MepeMEeHHOro Toka. PaboTa M MOIIHOCTH B LENH NEPEMEHHOTO TOKA.
WNmnenanc O6uonornyeckux cucteM. CBoOOIHBIE, 3aTyXalollMe M BBIHY)KICHHbIE KOJeOaHHUS B
kosnebatenbHOM KOHTYpe. Popmyna TomcoHa.

Tema27.

DOneKTpoMarHuTHbIe KosieOaHuss W BojHbL lllkama 5SJEKTPOMArHUTHBIX BOJIH. Y PaBHEHUS
Makcsemta. dusnueckue XapaKTEPUCTHKU OCHOBHBIX I1apaMETPOB JIEKTPOMATHUTHOIO IOJIA.
[InoTHOCTH MOTOKA M3iIydeHus. Bekrop YmoBa-IloiTunra.

Tema28.

BonHoBble cBolicTBa cBeTa. KorepeHTHbIE BOIHBI U METO/bI UX noxydeHust HTepdepenius cera.
[Tpocsetnenue ontuku. Jdudpaxkuus csera. [Ipunmun Ioiirenca-®penens. Meron 300 Openens.
CrnekTpanbHble XapakTepUCTUKH AU(PpaKIUMOHHON pemeTkd. OnNTHYecKHe METOAbl M HX
IIPUMEHEHHUE JUIsI KOHTPOJIS OKPYXKAIOILIEN CPEBbL.

Tema29.

[lonsipuzanusa cBera (nuHeWHas u Kpyrosas). llomspumerpus. [lucnepcus, mnoriomeHue Hu
paccesiHue cBera. PaccesHue cBera B a’ponucnepcHoii cpene. KoHTponb mapaMeTpoB atMocgepsl
no paccessHuio cBeTa. KBaHTOBbIe cBoiicTBa cBeTta. DoTosnexrpuueckuii 3pdexr. YpaBHeHHE
OumreitHa. Kpachas rpannna ¢otosdpdexra.

Tema30.

TennoBoe u3MydeHHe W JTIOMHHECUEHIMS. AOCONIOTHO uepHoe Teno. 3akoH Kuproda. 3akoHbI
Credana-bonbiivana u  Buna. I'paHuIbl NPUMEHUMOCTH KJIACCUYECKOM TEOPHH W3ITy4EHUS.
Tepmorpagus.

Tema3l.

AtomHas ¢u3uka. OCHOBHBIE dTambl B Pa3BUTHH TeopuH atoma. Teopust atoma mo bopy. Atom
BOJIOPOJA U CIIEKTPAJIbHBIE 3aKOHOMEPHOCTH.

Tema32.

BonHoBble cBoiictBa wactuu. I'mmote3a ne bpoitnd. OnexTtpoHHas Mukpockomnus. lIpuHiumel
KBaHTOBOM MexaHMKU. COOTHOLIEHHE HeomnpeaeneHHocTel. YpasHenue llpenunrepa. KBanrosas
teopus atoma. [Ipunnun [laynu u nepuogudeckas cucreMa 31neMeHTOB Menzaeneesa.

Tema33.

Pentrenosckoe uznmyueHue. BzanmonelcTBUE MOHU3UPYIOMIETO HU3IYYEHHS C BEIIECTBOM. 3aKOH
Mo3zmu.  PeHTreHOCTpYyKTypHBIM aHanu3. buojormyeckoe BO3LACUCTBUE PEHTTEHOBCKHUX JIY4ei.
BreinyxnenHoe nznydyenue. ONTHYECKUI KBAHTOBBINA T'e€HEPATOpP.

Tema34.



el

a

10.

11

13.

14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

26.

b=

CtpoeHrie aTOMHOTO Aapa. SlnepHble cuiibl. DHEprus CBsi3u, NE(EKT MACChl, YCTOHYHUBOCTh SIIIED.
Anepusle peakuuu. PaguoakTHMBHOCTh. 3aKOH paJUMOAaKTHBHOIO pachaja. SaepHelil peaxTop.
[Inazma. YnpasisseMblli TEPMOSIACPHBIN CUHTE3. PaguaninoHHas 5KOJIOrUs.

3axmoyenue. OOmuii 0030p COCTOSHUSI COBPEMEHHON (DU3UKU.

Bonpocsl 111 caMOKOHTPOJIA
1 cemecTp
Kunematnka
B yem 3akimio4aroTcs KOOPAWHATHBIN U BEKTOPHBIN CIIOCOOBI ONTUCAHUS ABIKCHHS?
UYto Ha3pIBaeTCs CPEAHEN U MTHOBEHHOM CKOPOCTSMU U3MEHEHUSI KOOPAUHATHI X TOUYKHU (Vxep, Vx)?
UTo Ha3pIBA€TCSl CPEAHUM U MTHOBEHHBIM YCKOPEHUSMHU TOUKHU M0 O0CH X (Axcp, ax)?
UYro omnpenensier ypaBHeHue X=xo+vx-t? Kakoe nBmxeHune oHo onucsiBaer? Kak m3aMeHsA0TCA €O
BPEMEHEM BEJIMUUHBI Vx, ax?
UYTo onpenensaoT COOTHOLIECHHUS :
Vi= Vxot+ ax-t, X=Xo+Vxo-t+ axt?/2 ?
UYTo Ha3bIBAETCSI BEKTOPOM MEPEMEILIEHUS TOUKU Ar?
Uro Ha3bIBae€TCA CPEAHMM U MTHOBEHHBIM BEKTOPOM CKOPOCTH TOUYKH (Vep, V)? Kak HampaBiieHBI
9T BeKTopa’?
Uro Ha3bIBaeTCid CpEAHMM U MIHOBEHHBIM BEKTOPOM YCKOPEHHMS TOUYKH (acp, a)? Kak oHHu
HaIpaBJIEHbI?
t

Y10 OnpesensieT HHTErpa I Vdt
0

Kak cBsi3aH BEKTOpP CKOPOCTH V CO CKOPOCTSIMH Vx, Vy, Vz?

. Kak HaiiTu Moy BEKTOPOB CKOPOCTH, YCKOPEHHUSI lal?
12.

Kak pa3noxuTh BEKTOp YCKOPEHMSI a4 Ha HOPMAJbHYIO M TAHI'€HIMAJIBHYIO COCTaBIISIIOIIME (an U
a.?)
Kak BAusioT Ha BEKTOp CKOPOCTH V TOYKM TAHTECHIMAIBbHOE YCKOpeHue a.! Kak paccuurtarb
BEJIMYMHY d !
Kak BiusieT Ha BEKTOp CKOPOCTU V TOUKH HOPMAIBHOE YCKOPEHUE an?
Kak paccunrars BeTU4uHY a,?
Touka nBMXKETCA paBHOMEPHO 10 KpuBoi. Uemy paBHO a,? a.?
Touka ABMKETCS MO NMPSMOM € YBEIUYUBAOLIECUCS CKOPOCTHIO.
Yemy paBHO a,? a:?
UTto Ha3bIBaeTCs CPEAHEN YIII0BOM CKOPOCThIO? MTHOBEHHOM YIJIOBOM CKOPOCTHIO?
Kak HanpaBieH BEKTOp yIJIOBOM CKOPOCTH
UYTo Ha3pIBAETCS CPEAHUM YIJIOBBIM YCKOPEHHEM? MIHOBEHHBIM YCKOPEHHEM?
Kak HampaBjeH BEKTOp yIJIOBOTO YCKOPEHHUA?
Kak HanpaBieH BEKTOp 3JIEMEHTApHOI'O YIJIOBOIO IEPEMEIECHUS?
SBnsieTcs 11 BEKTOPOM KOHEUHOE YIJI0BOE IIEpEMEIICHHE?
Kak cBsi3aHbI JINHENHBIE U YIIIOBbIE KHUHEMATUYECKUE XapAKTEPUCTUKN ?
KakoBbl 3aKOHBI M3MEHEHHUS YIJIOBOW KOOPAMHATBI M YIJIOBOM CKOPOCTH CO BpPEMEHEM IIpH
PaBHOYCKOPEHHOM BpalllaTEIbHOM ABMKEHUH OTHOCUTENIBHO HETIOABHKHOM ocu?
Koneco Bpamaercss BOKpYr HEMOJBMKHOM ocH, Mpoxojsiieil yepe3 meHtp macc. OOmagaer sn
mobast Touka Ha 000/1¢ HOPMAaJIBHBIM, TAaHTCHIIMATBHBIM YCKOPEHHUEM, MEHSIOTCS JIN CO BPEMEHEM
MOJYJIA 3TUX YCKOPEHUH, €CIIN KOJIECO BPALaeTCsL:
a) C MOCTOSIHHOM YIJIOBOM CKOPOCTBIO @ = COnSst;
0) C MOCTOSTHHBIM YTJIOBBIM YCKOPEHHEM & = COMNSL.
JAuHaMKuKa MaTepHaIbHOH TOYKH
Kakas cucrema oTcuera Ha3bpIBaeTCS MHEPLUAIBLHON?
I 3axon HeloTona cienyer us I1™. TloueMy €ro CUMTaIOT CaMOCTOATEIbHBIM 3aKOHOM?
Yro Takoe cuna?
KakoBsl cienctBus eMCTBUS CUIIBI?



=0 0w

11.

12.

1.
2.

Kak usmepurs cuiy?

Kak cymmupyrores cunbi?

Yro Takoe nHepTHOCTH Tena? Uto Takoe macca?

Kak usmepurs mMaccy?

B uem 3akirouaercs CBONCTBO alJUTUBHOCTU MaccChl?

. Uto Ha3bIBaeTCs HUMITYJIbCOM

a) MaTepUaAJIbHOM TOUKH,

0) crucTeMbl MaTepHATIBHBIX TOUEK?

Cdhopmymnupyiite OCHOBHOM 3aKOH JUHAMHUKHI

a) Iy MaTepuaIbHON TOUKH,

0) A cUCTEMBI MaTepPHATIBLHBIX TOYEK.

Kak cocTaBuTh ypaBHEHHE IBUKEHUS Tela

a) B BEKTOpHOM (hopme,

0) B ckaysipHO#t popme?

13. Chopmynupyiite 111 3akon HeroToHa B popMe paBeHCTBA ACUCTBUS U TPOTUBOICHCTBHUS.

14. IlepeuncauTe OTAMYUTENbHBIE IPU3HAKY “IEHCTBYIOMIEN U “TIPOTUBOIECHCTBYIOLIEH CHIL.
15. Haiitu neiicTByronue U NpOTUBOIEHCTBYIOLME CUIIBI B CIIy4ae TeJla, OBEIIEHHOTO Ha HUTH.
JnHamMuKa Tesa

UYTo Ha3pIBAETCSI MOMEHTOM CHJIBI (BEJIMYMHA, HAIIPABIEHUE)?

Ha nmuck ¢ 3akperuieHHON OChbIO AEMCTBYIOT paBHbIE 110 Moayito cuisl Fi, F2, K3, F4 — oz yriiom o
K KacaTeJbHOM :

a) Kakas CHJIa CO3/1aeT HauOOJIBIINA MOMEHT OTHOCUTEIBHO OCH BpAIICHUS ?
0) ompeaenuTe MOMEHTHI BCEX CHII,

B) PaBHBI JIM HYJTIO MOMEHTHI KaKUX-JINOO CHII?

I') YKaKUTE HallpaBJICHUE PE3YIbTUPYIOIIEr0O MOMEHTA CHJI,

1) YKa)KUTE HaIpaBJIeHHUE YIIIOBOTO YCKOPEHHS JINCKA.

W

12.
13.

b=

Fa

F>

YTo Ha3pIBAETCSI MOMEHTOM MHEPLIMHM MaTEPUAIBHOM TOUKH, TBEPAOTO Tea?

VYKaXuTe Kakoe U3 TeJl UMEET HauOOJBIINI MOMEHT MHEPIUH — JAUCK MM 00pYyd paBHOI Macchl U
panuyca?

B uem 3akmrouaercsa treopema lleitnepa?

CdopmynupyiiTe OCHOBHOH 3aKOH AMHAMUKH JUTS BPAILlaTeIbHOTO ABMKEHHSL.

B uem 3akirouaroTcs ycinoBHs paBHOBECHS Tea?

Yemy paBHa KWNHETUUYECKAsl DHEPIUS BPAILLAIOLIETr0OCs Tea?

Uro Ha3bIBaeTCI MOMEHTOM MMIIyJbCa MaTepUaJbHOM TOuku? KakoBbI €ro BeIMYMHA U
HanpasJieHue?

. Uto Ha3bIBaeTCsi MOMEHTOM MMITYJIbCa TBEPAOTO Tea?
. Chopmynupyiite 3aKk0oH 00 M3MEHEHUH MOMEHTA UMITYJIbCa Tella MO IeHCTBUEM CUII (ypaBHEHUE

MOMEHTOB).
CoopmynupyiitTe 3aK0OH 00 U3BMEHEHHH MOMEHTA UMITYJIbCA CHCTEMBI TEJl.
ChopmynupyiTe 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCA CUCTEMBI Tell.
Koneb6anus n Bo1HbI
B gem 3akimogaercst puU3NUECKUil CMBICI TapaMeTpoB KoJiebaHus (aMIUTUTY/a, YacToTa, Iepuo)?
Yro takoe Paza konebanua? Kak uzmensiercs co BpeMeHeM? B kakux equHHIIaX u3Mepsiercs?
Kak onpenenuts, koTopoe u3 IByX Kojebanuii o asze onepexkaer apyroe?
N3o6paszute konedbanue x = A cos ([JtLI[1[]1[]) Ha BEKTOPHOW ITuarpamme.
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10.
11.
12.
13.

14.
15.

16.
17.

Yem onpenensiercss HauanbHas ¢a3a KonedaHus?
UYro takoe ¢urypa Jluccaxy? Uem onpenensiercs ee BUI?
KakoBa TpaeKTOpHst JBM>KEHUS TOUKH, YYaCTBYIOIEH B CIEAYIOIUX KOJICOAHUSAX:
x= A sin (Jt0 0000
y = Az sin (1t 000 (]
B uem 3akirouaercs npasuio yactoT Jluccaxy?
Yem onpenenstores pazmeps! Gurypst Jlnccaxy?
Kakue xosiebanust Ha3pIBalOTCs cCOOCTBEHHBIMU? KaknMu ypaBHEHUSMU OHU OTTHUCBHIBAIOTCS ?
YeMm omnpenensiorcs napaMeTpbl COOCTBEHHBIX KoJieOaHU (4acToTa, aMIUIUTY/Aa, HavanbHas ¢a3za)?
Kak paccunraTh 3HEpru0 rapMOHHYECKOTO OCHMILIATOpa?
KakuMm ypaBHEHHMEM OMHCHIBAIOTCS CBOOOJHBIE 3aryxaroique konebanus? M3o0paszute rpaduk
3aTyXarolero KojaeoaHus.
B uyem 3axmiouaercs ¢usnyeckuid cMmbica Kodp¢uimenta 3aryxaHusa? OT 4ero 3aBUCUT €ro
BeJIMYMHA?
Yro Takoe norapupMUUEcKuil 1eKpeMeHT 3aTyxaHus? Kak oH cBsi3aH ¢ JEKpEMEHTOM 3aTyXaHHsI?
Kakue xosie6anust Ha3bIBatOTCS BBIHYXACHHBIMU?
KakuM 3aKOHOM ONHMCBHIBAIOTCS BBIHY)KJCHHbIE KOJ€OaHMA TOJ ACHCTBHEM TapMOHHUYECKOM
BHEIIHEH CHUIIbI?
I'mapo n aspoaunamuka
Uro Ha3bIBaeTCs paguycoM cepbl MOJICKYISIPHOTO NecTBUSA?
Cdhopmynupyiite 3HEpreTUYecKoe U JUHAMUYECKOe onpeeeHus Ko3dduimenra moBepxXHoCcTHOTO
HATSDKEHUS.
Kakyto pazMepHOCTh UMeeT KOA(PPHUIIMEHT MOBEPXHOCTHOTO HaTshkeHus B cuctemax CU u CI'C?
Kak HanpaBieHa cuiia HOBEPXHOCTHOTO HATSHKEHUSI OTHOCUTEIIBHO MOBEPXHOCTHU SKUIKOCTH.
Jist KakuX TOBEPXHOCTEH JKUIKOCTEH CcyliecTByeT 100aBOYHOE AaBiIeHHUE?
Korna no6aBouHO€ AaBIEHHE MOJIOKHUTEIBHOE, & KOTJa - OTpUIaTeIbHOE?
SIBIieHUs] CMaYMBaHUS M HECMAuMBaHHUSL.
UYto Takoe MOBEPXHOCTHO-AKTUBHBIE BEIIECTBA?
KaKo# (pM3UUECKUi CMbICT UMEET KOI((UIIMEHT BHYTPEHHETO TPEHUs?

. Enununer uamepenus nuHnamuyeckoi Bsi3koctu B cuctemax CHU u CI'C?

. JlamunapHoe u TypOynentHoe Teuenue. Yucno PeitHonbaca.

. UTo Takoe rpaAMeHT CKOPOCTH?

. Kak 3aBucuT K03 PUIMEHT BA3KOCTH )KUJIKOCTH OT TEMIIEPATYPHI?

. I3menuTcs mu 3HaueHne KodpPuimeHTa KHHEMAaTHIeCKON BA3KOCTH >KUIKOCTH MPU YBETUUYECHUHU

naBieHus?

. Eciu Teuenue KHUIOKOCTH B pr61<e SABJISICTCA JIAaMUHAPHBIM, IO KAKOMY 3aKOHY MCHAIOTCSA CKOPOCTH

TEYEHUS OTACTBHBIX CII0EB OT CTEHKU K OCH TPYOKHU?
MonekyJIsIpHO-KMHeTHYeCKas Teopus

. ChopmynupyiiTe 0CHOBHBIC MOJIOKEHUS MOJIEKYISIPHO-KHHETHUECKOH Teopun. Kakumu onbITaMu

OHU TOJITBEPKAAIOTCS ?

. Haiite onpenenenue mois. Yto Takoe uncino ABoraapo, ueMy oHO paBHO? OLeHuTe pa3Mep 1

MacCy MOJIEKYJIbI BOJBI.

. Jaiite onpenenenue abcostoTHOU Temreparypsl. YTo Takoe nocrosHHas bonbsimana? Ouenute

CPEIHIOI0 CKOPOCTh TEIUIOBOTO JABMKEHUS MOJIEKyJ Bo3ayxa npu T=280 K.

. JaiiTe onpenenenue uaeanbHOro ra3a. [Ipu Kakux ycloBUsSX peanbHble ra3bl OJIM3KH MO0 CBOMM

CBOMCTBaAM K I/I,Z[eaJII:HBIM? Hanumure YpaBHCHUC COCTOSHUA UICATIbHOI'O ra3a.

. UTO Ha3BIBAIOT YHUCIIOM CTETeHeH cBOOO bl MOJNIEKYIbI? YeMy paBHO YHCIIO CTENEHEH CBOOOIbI

MOJIEKYJIBI IBYXaTOMHOT0 rasza? [louemy?

. M3ompoueccs! uaeansHoro raza. Kakum 3akonam onu noguunstorcs? ['papudeckoe n3obpaxenue

3THX 3aKOHOB B ocsix (P,V), (V,T), (P,T). ®usndeckuii cMbICI aOCOTIOTHOM TEMIIEPATYPHI.

. Anmabatudeckuii mporiecc. YpasHenue [lyaccona.
. ComoctaBuTh X0 aauadaTel 1 U30TepMbI B cucteme koopaunat (P,V). Ilouemy aguabara uaer

Kpy4e U30TEPMBbI?
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Tepmoaunamuka

. BHyTpeHHss1 SHeprusi WAeaqbHOrO raza M €€ BBIPAKEHUE Yepe3 UYMCIIO CTeleHed CBOOOMBI ero

MOJIEKYIL.

. TeruloeMkoCTh HA€anbHOrO rasa. YTo Has3bIBa€TCs YIENbHOW TEMIOEMKOCThI0? MousspHoi

TEII0EMKOCThI0? COOTHOIIEHHE MEXAY HUMH.

. Yro takoe Cv u Cp? [louemy Cp>Cy?
. CBs13p Mex Iy MoseKyIspHbIMU TeroeMKocTsIMU Cpy U Cyy . Kak 3TH TennoeMKocTH BBIpayKaroTCs

Yyepe3 YMCIIo cTereHei cBo00 1l MOJIEKYI T ra3a’?

. HepBoe Ha4yaJl0 TCPMOAWMHAMUKU Jid HMACAJIBHOIO rasa W C€ro IMNpUMCHCHUC K Ppas3IMYHbIM

nu3omponeccam.

. Kakyro paboty coBepiaer Temno npu u3MeHeHUH cBoero oobéma? Kak HallTH paboTy B HEKOTOPOM

nporiecce, ecii U3BecTeH rpaduk 3aBUCUMOCTH JIaBJICHUS Tella OT ero o0bEMa B 3TOM Iporecce?

. Jlaiite ompenenenue oOpatuMoro u HeoOpaTUMOro mpoieccoB. lIpuBenuTe HpUMEpPHI TaKUX

IIPOLIECCOB.
Uro Ha3bIBaeTcs TEIJIOBOM MamMHONM? MOKHO 1M HOCTPOUTH TEIJIOBYK0 MAIIUHY, KOTOpas
MOJIHOCTBIO TpeBpamiaet Temio B padoty? ChopmynupyiTe BTOpOE HA4YaIO0 TEPMOAUHAMUKH.

. Hlaiite ompenenenue Kod(p(uUIMEHTA TONE3HOTO JCWCTBHS TEMJIOBOH MammHbl. KakoB

MakcuManbHO Bo3MOkHBIM KITJ[? Kakoit mukn noipkeH ObITh pean3oBaH B TEMJIOBOM MallMHE C
takum KI1J1? 3aBucut mu KIIJ] ot pabouero Tena B Takoi MamiuHe?
PeanbHblil ra3

. Pacmipenenenue MoJeKyn Bo BHEIIHEM MTOTEHIIMATILHOM ToJie cuil. bapomerpuueckas Gpopmyna.
. Pacnipenienenne Monekyn HIealbHOIO rasa IO cKopocTsM (pacmpeneneHue Makcena).

Bbruucnenue cpeaHelr apugmeTndeckod, cpeaHed KBaJApaTWUYHOW W Hamboiee BEpOSATHOM
CKOpPOCTEH.

UeM oTnmyaeTcs UAcaIbHBIN Ta3 OT PEATBHOTO.

@u3n4eCKUil CMBICII IIOCTOSIHHBIX «@» U «B» B YpaBHeHUM BaH-nep-Baansbca.

N3orepmbl Ban-nep-Baanbca, cpaBHEHHE UX H30TEPMOM UICAIIBHOIO rasa.

Kputnueckoe coctosiHue, €ro napameTpsl.

CpaBHute ypaBHeHUs Ban-nep-Baanbca ¢ akcriepuMeHTalbHBIMU JAHHBIMH.

Buyrpennssa sHeprus raza Ban-nep-Baansca.

Bripaszute kputuueckue mapamerpsl pi, Vi, Tk Ta3a Ban-nep-Baanbca uepes nmonpasku a u b.
IloBepxXHOCTHEBIE ABJICHUSA

Urto Ha3bIBaeTCA paguycoM cepbl MOJIEKYISIPHOTO NeHcTBUSA?

Cdhopmynupyiite 3HEpreTUYecKoe U JUHAMHYECKOe onpeeeHus Koddduimenra moBepXxHoCcTHOTO
HATSKCHMUSL.

Kakyto pazMepHOCTh UMeeT KOA(PPHUIMEHT MOBEPXHOCTHOTO HaTshkeHus B cuctemax CU u CI'C?
Kak HanpaBieHa cuiia HOBEpXHOCTHOIO HATSHKEHHS OTHOCUTENBHO IIOBEPXHOCTH JKUIKOCTH.

Jist KakuX TOBEPXHOCTEH JKUIKOCTEH CcylecTByeT 100aBOYHOE AaBiIeHHE?

Korna no6aBouHO€ AaBIEHHE MOJIOKHUTEIBHOE, a KOT/A - OTpUIaTeIbHOE?

SIBneHust cMauMBaHUs M HECMAauyUBaHUS.

UTo Takoe MOBEPXHOCTHO-aKTUBHBIE BELIECTBA?

JUist ynaneHus >KUPHBIX ISTEH MAaTepUIO MPOIVIAKUBAIOT TOPSAYUM YTIOIOM, HOJIJIOXKHB IIOJ HEE
muct Oymaru. [loueMy *up Ipu 3TOM BIIUTHIBAETCA B Oymary, a He pacXoJUTCs IO MaTepuu?

. Ilpu cMa3pIBaHUU JBDKHBIX OOTHHOK MX HArpeBaroT, YTOOBI Ma3b JIydllle BIUThIBaTach. Kak HyXHO

HarpeBaTh OOTUHKH — CHAPY)KU WA U3HYTpU?
[TotoHeTr u B BOjie CTEKJISIHHASA OYTBUIKA, TOBEPXY HANOJHEHHas BoJoU? ByTbuika co pTyThiO — B

pryTu?
[Touemy B 3acyxy cieXaBIIasiCsl TOYBA BBICKIXAeT B OOJIBIICH CTENEHHU, YeM BCIIaxaHHAas?

3agaHus 1715 CAaMOCTOSITEILHOM PadoThI 10 TeMaM
IlepBblii cemecTp
3aganue 1



Bapuanm Ne 1
1 Temo, uMess HEKOTOPYIO HAYAIBHYIO CKOPOCTh, ABWKETCS PaBHOYCKOPEHHO. 3a Bpems t TeJo

IIPOLUIO MYTh S, MPUYEM €0 CKOPOCTh YBEIMUMIIACh B n pa3. Haiitu yckopenue tena.

. CBoOO1HO majaromee 6e3 HayaJIbHOM CKOPOCTH TEJIO B MOCIEIHIOI CEKYHAY MajeHus mpomuio 2/3
cBoero nmytu. Haiitu myTe S, IpoieHHBII TEIOM.

. [lBa Tena OpolleHbI MOA YIIaMu O, ¥ O, K FOPU30HTY U3 OJHOM Touku. KakoBo oTHoIIEHHE
COOOIICHHBIX UM Ha4YaJbHBIX CKOPOCTEH, €CIIM OHU YIalli Ha 3eMJII0 B OJJTHOM M TOM K€ MECTe.

4. 3aBUCHMOCTH IPOMIEHHOTO TEJIOM ITYTH OT BPEMEHH JaeTcs BhpakeHueM s= A - Bt + Ct%, rae
A=2m B=3wm/c C=2wm/c* HaiiTi 3aBHCHMOCTb CKOPOCTH U YCKOPEHHS TeJa OT BPEMEHH.
[ToctpouTh rpaduku 3TUX 3aBUCUMOCTEH OT BpeMeHH aiis uHTepBana 0 - 5 ¢

5 Koneco Bpamaercs ¢ yriaoBsiM yckopeHuem 2 paza/c Uepes Bpems 0.5 ¢ mocie Havana ABHKECHUS
noJiHOE ycKopeHue kojeca 13.6 cm/c .Haiitu paanyc koneca

Bapuanm Ne 2

1 Teno, uMess HEKOTOPYIO HAYaJIbHYIO CKOpPOCTb, IBW)KETCS PABHOYCKOPEHHO U3 HEKOTOPOIO
10JI0KEeHUs. MI3BECTHBI KOOPJIMHATHI TENA X 4 X, , X5, OTCYNTAHHBIC BJIOJIb HAIIPABJICHUS JIBKEHHS
OT ITPOU3BOJILHOTO Hayajla OTCYETa B MOMEHTHI BpeMeHU. HaliTh yckopeHue Tena.

2 Teno, OpolieHHOE BEPTUKAIBHO BBEPX, JABAXKJIbI IPOXOJUT UYEpe3 TOUKYy Ha BbIcoTe h
[IpomMexXyTOK BpPEMEHU MEXKIy 3THUMH IIPOXOXKACHUAMHU paBeH At. HallTu HayanbHYIO CKOPOCTbH
Tena V, 1 Bpems Aty OT Hayaja JBMXKCHHUS TeNa J0 BO3BPATa B HAYaJIbHOE IOJIOKECHHUE.

3 KameHnp OpoleH ¢ BBICOTHI h BBEpX 1OJ yIioM oL K TOPU30HTY C HadyaJlbHOM CKOPOCTBIO V. Iox
KaKHM YIJIOM f3 K TOPU30HTY M C KaKOM CKOpPOCTBIO V KAMEHb YNAAET Ha 3€MJII0?

4 3aBHCHMOCTH IIPOMIEHHOTO TEJIOM IYTH OT BPEMEHH JaeTcs BhpakeHueM s= A + Bt + Ct?, rue
A=2m B=3m/c C=2m/c’ HaiiTu paccTosHue, NpOiiIEHHOE TEIOM CKOPOCTh H YCKOPEHHE Tea
yepe3 2 ceK nocie Havana ABKeHus. [JocTpouTs rpaduku 3TUX 3aBUCUMOCTEH OT BpEMEHU /s
nntepBasa 0 - 10 ¢

5 TOYKa ABMXKETCA IO OKPYXKHOCTH paanycoM 20 CM C MOCTOSIHHBIM TaHI€HCAJIbHBIM YCKOPEHUEM
5 cm/c. Yepes kakoe BpeMs MOCIe Havaia JBIXKEHUS HOPMaJIbHOE YCOPEHUE TOUKH OYyAeT paBHO
TaHT€HCATTLHOMY?

Bapuanm 3

1 C aspocrara Haxopmsmerocss Ha BbicoTe 300 M ymanm kameHb. Uepe3 Kakoe BpeMsl KaMEHb
JTOCTUTHET 3€MJIH, €CJIM a3pOCTaT MOJHUMAETCS CO CKOPOCTBIO 5 M/C.

2 Iloe3n , nBUrasch paBHO3aMEIJIEHHO, B TE€UYEHUE BPEMEHU | MMH yMEHBILIAET CBOIO CKOPOCTbH OT
40 km/u nmo 28xkm/uy. HaiiTu yckopeHHEe TMOe€34a M pPACCTOSHUE, NPOMIEHHOE WM 3a BpeMs
TOPMOXKEHHUSL.

3 3aBUCHMOCTB TIPOiiIEHHOTO TENOM IYTH OT BPEMEHH JIaeTCsl BhIpakeHneM s= A + Bt + Ct? +Dt%,
rae C=2m/c?* D=3m/c’.Uepe3 kakoe BpeMs T0CJIE Hayana JBUKEHHUS TeJIo OyleT UMETh ycKopeHue |
Mm/c.

4 Teno GpoOIIEHO CO CKOPOCTHIO V 0 YIIoM K Topu3oHTY.Bpems nonera 2.2 ¢. Ha kakyto BeICOTY
IIOJAHUMETCS TEIIO.

5 Touka IBHKETCS 1O OKPYKHOCTH paauycoM 10 cM ¢ NOCTOSHHBIM TaHT €HCAIbHBIM
yckopenueM.HaiiTu TaHreHcanbHOe YCKOPEHUE, €CTH U3BECTHO, UYTO K KOHILY MATOTO 000poTa
NocJie Havaja JIBMKCHHUS JINHEHHAs CKOPOCTh TOUKH 79.2 cMm/c.

3aganuel

Bapuaum 1

1. Touka aBWXKETCS MO OKPY)KHOCTH panumycoM R=4 M. HauanpHast ckopocTh Vo TOYKHM paBHa 3
M/C , TaHTeHLMAIbHOE ycKopeHue a= 1 m/c . Jlis MOMeHTa BpeMeHH t=2 C ONpeaelIuThb: a)
JUTUHY TYTH, TPOHAEHHOTO TOYKOI; 6) MOJyNb MEpPEMEICHHUS.

2. Huck pamuycom r = 10 cMm, HaXxOAMBLIMICS B COCTOSHUM IIOKOS, Hadajl BpallaThCs C
TIOCTOSIHHBIM YIJIOBBIM yckopeHueM £=0.5 pan/c’. HaiiTh TaHreHIManbHOE, HOPMAILHOE U MOJIHOE
YCKOpPEHUS TOUKH Ha pajuyce ri=5 CcM B KOHIIE BTOPOM CEKYH/Ibl BpalllCHUSL.

3. CB0o00aHO majaroliee Teo B MOCIEIHIO CEKYHy IBUKEHUS MPOXOHUT MOJOBHHY BCETO IYTH.
C xakoil BBICOTHI h majaeT Teno, U KaKOBO BpeMsi t €ero mnajeHus?



4. Tlynsa maccoit 10 r, nereBimias TOPU3OHTAIBHO CO CKOpOcThI0 600 M/c, ymapunach B cBOOOIHO
MIO/IBEIICHHBIN JIepeBSHHBIN OpYCOK Maccoil 5 Kr M 3acTpsiia B HeM, yriryousmuch Ha 10 cm. Haiitu
CHJIY COIIPOTUBIIEHUS I€PEBA ABHKEHUIO ITYIIH.

5. Tloe3n, mombe3xas K CTAaHIMU CO CKOPOCTHIO V=72 KM/4, HAUMHAET PAaBHOMEPHO TOPMO3HTb.
KakoBo BpemMsi TOpMOXKEHHs IMOe€3/la OO0 TMOJHOM OCTaHOBKM, O€30macHOe jisl IacCakupoB
(maccaxxupsl He maaaroT ¢ mosok)? Koagduuuent tpenus o noaku k = 0,2.

6. Juck nmamerpom D=60 cMm u Maccoil m=1 Kr Bpamaercss BOKpPYI OCH, NPOXOJALIEH udepe3
[EHTP TEePHEHANKYISIPHO K ero IUIockocTu ¢ vactotoir n=20 o6/c. Kakywo pabotry A Hamo
COBEPILIUTH, YTOOBI OCTAHOBUTD JUCK?

7. Huck maccoid m=5 kr u paamyca R= 20 cMm karurcs 6e3 CKOJBKEHHUS IO TOPHU30HTAIBHOU
IIJIOCKOCTHU CO CKOPOCTBIO

v=4 m/c. HaiiTu kuneTnueckyio sepruto W amcka.

8. KakoBo 10JKHO OBITh YCKOpPEHHE g, YTOOBI JJTMHA MAasATHUKA C IIEPUOJIOM 2 C PaBHSIACH OJHOMY
MeTpy?

9. Kakyio paboty A TpPOTUB CHJI MOBEPXHOCTHOTO HATSHKEHUS HAJI0 COBEPIIUTH, YTOOBI BBIAYTH
MBUIBHBIN y3bIpb nuamerpoM d=4 cm? [IoBepXHOCTHOE HATsDKEHHE MBUIBHOTO pacTBopa 6= 0,043
H/wm.

10. B cocya ¢ BoJO OMyIIEH OTKPBITHINA KamUIsp, BHYTPEHHUH auameTp KoToporo d=Imm.
Paznocth ypoBHe# B cocyne u B Kamwuiipe Ah=2,8cm. Haittu paguyc kpuBu3Hel R MeHHcka B
kanmwsipe. KakoBa Obu1a 061 pa3HOCTh ypoBHEH Ah B cocyne u B Kanmuuisipe, eciid Obl CMadlBaHUE
OBLTO IOJTHBIM?

Bapuanm 2
1. JIBuKeHuE TOUKH 110 OKPYKHOCTH pagiycoM R=4 M 3anaHo ypaBHenumeM y = A+ Bt +Ct”, rae

A= 10 M, B=2 m/c, C= 1 m/c* HaiiTi TaHreHIMaIbHOE, HOPMAILHOE M MOJHOE YCKOPEHHUS TOUKU B
MOMEHT BpeMeHHu t =2 C.

2. Ha uunuHzap, KOTOpbIi MOKET BpalllaThCsl OKOJIO TOPU30HTAIBHOM OCH, HAaMOTaHa HUTh. K KoHIlYy
HUTU TPUBS3AIM TPY3UK M MPEAOCTaBMIM €My BO3MOJYKHOCTb OIycKaTbecs. JlBuraschb
PaBHOYCKOPEHHO, Tpy3 3a BpeMs t = 3¢ omyctmics Ha h= 1.5 M. OnpenenuTs yriioBoe yCKOpeHue
€ LWINHAPA, €CIIU €r0 Paguyc r =4 cm .

3. BuHT aspocaneil Bpamaercsa ¢ yactotod n = 360 Mun
JBIKEHHST a3pPOCAHEN paBHA

54 xm/gac. C Kakoi CKOPOCTBIO U JIBWXKETCS OJMH M3 KOHIIOB BUHTA, €CJIM paguyc R BHHTa paBeH
1 m?

4. Teno maccoit 200 kr paBHOMepHO TAHYT ¢ cuioil 1500 H BBepx mo HaKJIOHHOW IJIOCKOCTHU €
yriaoM HakjoHa 30°. C KakuM YCKOpEHHMEM Telo OYyAeT COCKaJIb3bIBaTh C HAKIOHHOM IUIOCKOCTH,
€CJIU €ro OTIYCTUTH?

5. T'upbka, mpuBsizaHHass K HUTH AIUHON / = 30cM, ONHCHIBAaeT B FOPH30HTAIBHOW IJIOCKOCTH
OKpYXHOCTb paguycoM R=15cM. C kakoil 4aCTOTO! n BpaliaeTcs rupbka?

6. Manpyuk KaTHT 0Opy4 MO TOPHU3OHTAJIBHOH JOpOre €O CKOpocThio v=7,2 kM/4. Ha kakoe
paccTosiHME S MOYKET BKAaTUTHCS 00pyY Ha TOPKY 3a CUET €ro KHHETUYECKOH 3Hepruu? YKIOH TOPKH
paBeH 10 m Ha kaxxasie 100 M myTH.

7. Touka coBepiaeT rapmoHuyeckoe konedanue. Ilepron konebanuii T=2c, ammummryga A=50mwm,
HavanbHas (aza ¢=0. HailTu ckopocTb V TOYKHM B MOMEHT BPEMEHH, KOTJIa CMELICHHE TOYKU OT
IIOJIOXKEHUSI pAaBHOBECHS X=25MM

8. Ha noBepXHOCTh BOJBI MOJIOXKWIN KUPHYIO CTAJbHYIO UTOJKY (IIOJHOCTBIO HE CMauHMBAEMYIO
Boz0#). KakoB Hanbonpmmii tuamerp d UTOJIKH, MPU KOTOPOM OHA €IIe MOKET JIepKaThcs Ha Boje?
9. Kakyro paboTy A MpoTUB CHJI OBEPXHOCTHOTO HATSKEHUS HAJIO COBEPILIUTH, YTOOBI pa3iAeinTh
cepruecKyro Kario pTyTy paguycoM R=3 MM Ha 1Be OJTMHAKOBBIE Kariu?

10. CranpHolt mapuk auamerpoM d=1 MM magaer ¢ mocTosHHOM ckopoctbio v=0,185 cm/c B
OOJIBIIIOM CcOCyZle, HANOJHEHHOM KacTOPOBBIM MacioM. HaWTu JWHAMHYECKyI0 BSI3KOCTH M
KacTOpPOBOT'0 Macia.

!, CkopocTh Vv mocTymnarenabHOro

3amanne3
Bapuauml



1 Teno nexxuT Ha HAKJIOHHOW MJIOCKOCTH, 00pasyrolel ¢ TopuzoHToM yron 3 . Ilpu kakom
npenensHoM Koddduumente Tpenus k 1 Teno HauHET CKOJIB3UTH MO HAKIIOHHON TJIOCKOCTH?
Kakyto ckopocTh Teno OyeT UMETh IPU MPOXOXKACHUU S M N0 HaKJIOHHOH mockoctu mpu k <kl
?

2 Kakyro paboTy HY)KHO COBEpPIIUTH, YTOOBI 3aCTABUTh JBIIKYIIEECS TEJIO MACCOW 2 KI' a)
YBEJIMYUTH CKOPOCTH OT 2 M/¢c 10 5 M/c , 6) OCTAaHOBHUTHCS MTPU HAYAIBHON CKOPOCTH § M/C.

3 Konbkobexer Mmaccoit 70 kr OpocaeT B TOPU30OHTAIHLHOM HAIlpaBJIEHUH KaMEHb MacCoi 3 Kr co
ckopocThio 8 M/c . Ha xakoe paccTosiHue S OTKAaTUTCS MPU ITOM KOHBKOOEXKEIl , €CIH KO3
TpeHUs KOHbKY - nex 0.027

4 TI'py3 maccoil m , IOJIBEIIEHHBIN HA HEBECOMOM CTEPKHE, OTKIOHSIOT Ha yroyl 90 U OTIyCKaroT.
Haiitn cuimy HaTskeHMs! T cTEpHS B MOMEHT IIPOXOXKACHUS IPY30M I0JI0KEHHS] PABHOBECHS.

5 Jluck xaTutcs 6€3 CKOJIbKEHHS M0 TOPU30HTAILHON TIIOCKOCTH €O CKOPOCThIo 4 M/c. Haiitn
KMHETUYECKYIO 3HEPTHIO TUCKA.

Bapuanm?2

1 Teno CKOMB3UT MO HAKIOHHOM IIIOCKOCTH, 0Opasytomiel ¢ ropuzoHToM yros 45 . Ipoiins myTsb
36.4 cM, Teno mpuoOperaeT ckopocTh 2 M/c. Haliti k03¢ Tpenus k Tena o miockocTs.

2 KameHb, MyIIEHHBIN MO TOBEPXHOCTH JIbAA CO CKOPOCTHIO 3 M/C , TPOILEN 0 OCTAHOBKH
paccrostaue 20.4m . Haiftu k03¢ TpeHust kamHsI 0 Jel.

3 Illap maccoif 5 KT IBUKETCS CO CKOPOCTBIO 4M/C U yJapsieTcs O HETOABWKHBIH 1I1ap TakoH ke
Maccel .CunTas yaap HEYNpYrMM LIEHTpPaJIbHBIM, HAUTH KOJIMYECTBO TEIUIA BBIACTUBLIEECS TPU
yaape.

4 Benpo ¢ BoJ0M Maccoil 2 KI MpUBSA3aHO Ha BEpeBKe IIMHOK 60 cM U BpaiiaeTcs B BEpTUKAIbHON
IJIOCKOCTH . HaliT HaMMEHBIIYI0 CKOPOCTh BpaLEHUs Belpa, IpU KOTOPOM B BBICIIEH TOUKE BOJA
HE BbUINBAETCA.

5 OOpyu U IUCK OJMHAKOBOM Macchl ml= m2 Katarcs 6e3 CKOIbKEHUS C OJJHOU U TOH ke
ckopocThio v . Kunernueckas sneprust oopyda 39.2 Jlx.HaliT KHHETHUECKYIO SHEPTHIO TUCKa
Bapuanr 3

1 Ha aBromo6unb Maccoii 1 T BO BpeMs ABMKEHHS JEHCTBYET cuiia TpeHus, paBHasi 0. 1
JEeUCTBYIOLIEH crilbl TsbKecTH. HaifTu cuity Tsru, pa3BuBaeMylo MOTOPOM, €CJIM aBTOMOOMIIb
JBUKETCSI C IOCTOSIHHOM CKOPOCTBIO B TOPY € YKIIOHOM 1 M Ha Kaxkaple 25 M IIyTH.

2 Haiitu paboTy KOTOPYIO HY’KHO COBEpPIINTb, YTOOBI YBEITMUUTH CKOPOCTh JIBM)KEHUS TeJa
maccoit 1 T ot 2m/c 1o 6 m/c Ha mytu 10 M . Ha Bcem myTu neiictByer cuna tpeHus 2 H.

3 U3 opynus maccoii 5 T BbuleraeT cHapsag maccoil 100 kr. Kunernueckast sHeprus cHapsa npu
BbuleTe 7 MJDx. Kakyto KHHETUUYECKYIO 3HEPTHIO MTOJIY4aeT OPYANUE BCIEACTBUE OTAAYM?

4 Teno maccoii 50 r IpUBsA3aHO HA HUTH JJIMHON 25 CM ONHUCBHIBAET B TOPU3OHTAIBHOM IJIOCKOCTH
OKpyXHOCTh. YacToTa BpaieHus TupbKu 2 06/c. Haiftu cuity HaTsDKEHUS! HUTH.

5 KuHnerndeckas SHeprus Baja, Bpallaromerocs ¢ 4actotou 5 06/c - 60/1x. Halitu MomeHT
UMITyJIbCa BaJa.

3amanued

Bapuanm Ne 1

1 Kakyio paboTy HY’)KHO COBEPIUINTb, YTOOBI 3aCTABUTD JBIIKYILIEECS TEJIO MACCOW 2 KI' a)
YBEJIMYUTH CKOPOCTH OT 2 M/c 10 5 M/c , 6) OCTAaHOBHUTHCS MTPU HAYAIBHON CKOPOCTH § M/C.

JIBa Tenma OpOIIEHBI MOJ YIJIaMHU O, U O, K TOPU30HTY U3 OJHOI Touku. KakoBo oTHoIIEeHUE
COOOIICHHBIX UM Ha4YaJbHBIX CKOPOCTEH, €CIIM OHHU YIalli Ha 3eMJII0 B OJJTHOM M TOM K€ MECTe.

3 Komneco BpamaeTcs ¢ yriaoBeiM yckoperuem 2 paxa/c Uepes Bpems 0.5 ¢ mocie Havana ABHKECHUS
noJiHOe ycKkopeHue kojeca 13.6 cm/c .Haiitu paanyc koneca

4 TI'py3 maccoii m, IOJIBEIIEHHBIN HA HEBECOMOM CTEPKHE, OTKIOHSIOT Ha yrosl 90 U OTIyCKaroT.
Haiitn cuimy HaTskeHMst T cTEpHS B MOMEHT IIPOXOXKACHUS IPY30M I0JI0KEHHSI PABHOBECHS.

5 Jluck xaTutcs 6€3 CKOJIbKEHHS M0 TOPU30HTAILHON TNIOCKOCTH €O CKOpOCThIo 4 M/c. Haiitn
KMHETUYECKYIO 3HEPTUIO TUCKA.

Bapuanm Ne 2
1 Kamens OpoiiieH ¢ BbICOTHI h BBEPX IO YIIIOM 0L K TOPU30HTY € Ha4albHOU CKOPOCTBIO V. IToJ

KaKHM YIJIOM f3 K TOPU30HTY M C KaKOM CKOpPOCTBIO V KAMEHb YNAAET Ha 3€MJII0?



2 TOYKa JBUYKETCS 110 OKPYKHOCTH paanycoM 20 cM ¢ OCTOSIHHBIM TaHT'€HCAJIbHBIM YCKOPEHUEM 5
cm/c. Uepes kakoe BpeMs TIOCiIe Hadaia JABIKEHHUS] HOpMAJIbHOE YCOPEHHE TOUKU Oy/IeT paBHO
TaHT€HCATTLHOMY?

3 U3 opynus maccoi 5 T BbuleraeT cHapsag maccoil 100 kr. Kunernueckast sHeprus cHapsiaa npu
BbuleTe 7 MJDx. Kakyto KHHETUUYECKYIO 3HEPTHIO MTOJIY4YaeT OPYANUE BCIEACTBUE OTAAYU?

4 Teno maccoii 50 r IpUBSA3aHO HA HUTH JJIMHON 25 CM ONHUCHIBAET B TOPU3OHTAIBHOM IJIOCKOCTH
OKpyXHOCTh. YacToTa BpauieHus TupbKku 2 06/c. Haiftu cuity HaTsDKEHUS. HUTH.

5 Kunerndeckas sHEprus Baja, BpalIaloMerocs ¢ 4actoroit 5 06/c - 60/x. Haiitu MoMeHT
UMITyJIbCa BaJa.

Bapuanm 3

1 Teno Opo1IeHO cO CKOPOCTHIO V MO YriioM K ropu3oHTy.Bpems mosiera 2.2 c. Ha kakyio BBICOTY
IIOJAHUMETCS TEIIO.

2 Touxka IBUXKETCS IO OKPYKHOCTHU paguycoM 10 cM ¢ MOCTOSHHBIM TaHI'€HCAIbHBIM
yckopenueM.HaiiTu TaHreHcanbHOe YCKOPEHUE, €CITH U3BECTHO, UYTO K KOHILY IATOTO 000poTa
MocJie Havyaja JBMKCHHUS JIMHEHHAs CKOPOCTh TOUKH 79.2 cMm/c.

3 IIlap maccoif 5 KT IBUXKETCS CO CKOPOCTBIO 4M/C U yJapsieTcs O HETOABWKHBIH 1Iap TakoH ke
Maccel .CunTas yaap HEYNpYrMM LIEHTpPaJbHBIM, HAUTH KOJIMYECTBO TEIUIA BBIACTUBLIEECS TPU
yaape.

4 Benpo c BoJ0M Maccoil 2 KI NpUBSA3aHO Ha BEpeBKe IIMHON 60 cM U BpaiiaeTcs B BEpTUKAIbHON
IJIOCKOCTH . HaliTh HaMMEHBIIYI0 CKOPOCTh BpALECHUs Bepa, IpU KOTOPOM B BBICLIEH TOUKE BOJA
HE BbUINBAETCS.

OOpy4 U AUCK OMHAKOBOM Macchl ml= m2 KaTsATcs 0€3 CKOJIBKEHUS C OJHON U TOH ke
ckopocThio v . Kunernueckas sneprust oopyda 39.2 Jlx.HaliT KHHETHUECKYIO SHEPTHIO TUCKa
Bapuanm 4

1 Ha aBromo6unb Maccoii 1 T BO BpeMs ABIKEHHS JEHCTBYET cuiia TpeHus, paBHas 0. 1
JEUCTBYIOLIEH crilbl TspKeCTH. HaifTu cuity Tsru, pa3BuBaeMyio MOTOPOM, €CJIM aBTOMOOMIIb
JBUKETCSI C IOCTOSIHHOM CKOPOCTBIO B TOPY € YKIIOHOM 1 M Ha Kaxkple 25 M IIyTH.

2 Haiitu paboTy KOTOPYIO HY’KHO COBEpPIIHTb, YTOOBI YBETMUUTH CKOPOCTH JIBI)KEHUS TeJa
maccoit 1 T ot 2m/c 1o 6 m/c Ha mytu 10 M . Ha Bcem myTu neiictByer cuna tpeHus 2 H.

3 U3 opynus maccoii 5 T BbuleraeT cHapsag maccoil 100 kr. Kunernueckast sHeprus cHapsja npu
BbuleTe 7 MJDx. Kakyto KHHETUUYECKYIO 3HEPTHIO MTOJIY4aeT OPYANUE BCIEACTBUE OTAAYM?

4 Teno maccoii 50 r mpUBsA3aHO HA HUTH JJIMHON 25 CM ONHUCBHIBAET B TOPU3OHTAIBHOM IJIOCKOCTH
OKpyXHOCTh. YacToTa BpauieHus TupbKu 2 06/c. Haiftu cuity HaTsDKEHUS! HUTH.

5 Kunerndeckas sHEprus Baja, BpallaroIerocs ¢ 4actoroit 5 06/c - 60/x. Haiitu MoMeHT
UMITyJIbCa BaJa.

3amanues

Bapuanm Nel

. B nununape non nopuHeM HaxoAUTCA HEKOTOpas Macca kuciaopona. Ha ero narpesanue ¢ 200K mo
300K mpu mocTOsITHHOM JlaBJIeHUH 3aTpaueHa sHeprus 7 k. Haiitu paboty, mpou3BeeHHYIO MTpH
3TOM ra3oM M Maccy rasa.

. IIpu U30TEpMHUECKOM PACLIMPEHUN OJTHOTO MOJIS KMCIIopoda, uMesliero remneparypy T=300K,
ra3 noraotui temnoty Q=2 k/[x. Bo ckonbko pa3 usmenuscs o0bem raza?

. Touka coBepIaeT rapMoHHUecKUe Konebanus. MakcumalnbHas CKOPOCTb TOUKH Viax=10 cMm/c,

MaKCHMaJIbHOE YCKOPEHHUE — dmax=100 cm/c? . HaiTi IEKIIHYeCKyIo YaCTOTY, IEPHOJ 1

aMIUTUTYAY KOJIeOaHMA.
. Azot Maccoit m=5kr, Harpetblii Ha []T=150K, coxpanun HensmenHslit 00beM V. Haiitu Temory,
COOOLICHHYIO ra3y, U3MEHEHHE BHYTPEHHEH SHEPIHH U COBEPILICHHYIO Ta30M paboTy.

. Bonopon 3anumaer o0bem V =10m3 npu nasiaeHuu p =100 kIla. ['a3 Harpenu npu NOCTOSHHOM
o0beme 10 paBnenus p =300kI1a. Haiitu Temory, cooOiieHnyto ra3zy, "3MeHeHHEe BHYTpEeHHEH
SHEPTUU U COBEPUICHHYIO ra3oM paloTy.

Bapuanm Ne2

. B nnnunape non nopuHeM HaxoAUTCA HEKOTOpas Macca kuciaopoaa. Ha ero narpesanue ¢ 200K mo
300K mpu mocTOsTHHOM JlaBJIeHUH 3aTpaueHa sHeprus 7 k/x. Haiitu paboty, mpou3BeeHHYIO MTPpH



3TOM ra3oM.

. 200 r azoTa HarpeBaroT Ha 100 K u3o6apHo u nzoxopHo. Kakas sneprust TpeGyeTcst Ui HarpeBaHHs
B KaXJIOM U3 3THX CITy4aeB?

. Touka coBeprraetr rapMoHHYecKue KojeOaHus. B HEeKOTOpPbIi MOMEHT BpEMEHH CMEIEHHE TOUKU
x=6 cM. [Ipu ymeHbIIeHnH (a3pl BABOE CMELICHHE TOUKH cTano X=4 cM. Halitu ammuryny
KOJIEOaHUH.

. Bomopox maccoit m=4 r 6s11 HarpeT Ha [ T=10K npu nocrosuHoM gaBnernu. Onpenenuts padoTy
paciupeHus rasa.

. IIpu U30TEpMHUECKOM PACLIIMPEHUN OJTHOTO MOJIS KMCIIopoda, uMesliero remneparypy T=300K,
ra3 noraotui temoty Q=2 k/[x. Bo ckonbko pa3 usmenusics o0bem raza?

Bapuanm Ne3

. Touka coBepIraetT rapMoHYecKue KojaeOaHus. B HEeKOTOPbIi MOMEHT BpEMEHH CMEIEHHE TOUKU
x=5 cm. [Ipu yBenmuenun (asbl BABOE CMELIEHNE TOUKH cTano Xx=8 cM. Haiitu ammuntyny
KOJIEOaHUH.

. BoasiHoii map pacimpsieTcs mpyu NOCTOSHHOM JaBiieHHH. OnpenenuTs padoTy pacIupeHHsl, eClind
napy nepenasa remiora Q=4 xJhx.

. bannon emkoctsro 20m conepxkut Bogopon npu temneparype T=300K non nasnenuem 0,4 Ml1a.
KakoBbl OyayT Temnepatypa 1 JaBlieHHE, €CIU razy cooOmuTh Temioty Q=6 xJ{x?

. Kucnopon 6su1 Harper npu HeusmMeHHoM 06beme V=5011. [Ipu sTom naBnenue n3menmnocs [1p=0,5
MIla. Haiitu Temnory, coOOOIIeHHYO rasy.

. Bonopon 3anumaer o0bem V =10m3 npu pasienuu p =100 kIla. ['a3 Harpenu npu NoCTOSHHOM
o0beme 1o pasnenus p =300 klla. Haiftu Ternnoty, cooOmieHHyo ra3y, i3MEeHeHne BHYTPEHHEH
SHEPrUH U COBEPILIEHHYIO ra3oM padoTy.

Bapuanm Ne4

1. A3ot maccoit m=5kr, Harpetsiii Ha [1T=150K, coxpannn HensmeHHbIi 00beM V. Haiitu Termory,
COOOILEHHYIO r'a3y, U3MEHEHNE BHYTPEHHEN 3HEPIHH U COBEPILEHHYIO I'a30M paloTy.

2.Touka coBepIIacT rapMOHUYECKUE KoylebaHust. MakcuMaibHas CKOPOCTb TOUKHU Vipax=10 cM/c,

MaKCHMaJIbHOE YCKOPEHHUE — dmax=100 cm/c? . HaiTi IEKIIHUeCKyIo YaCTOTY, IEPHOJ 1

aMIUTUTYAY KOJIeOaHMA.

3.B nunuHape noa NOpUIHEM HAXOAUTCS HEKOTOpast Macca Kucinopoja. Ha ero narpesanue ¢ 200K
10 300K npu nmoctostHHOM JaBiieHuH 3atpadeHa sHeprus 14 kJlx. Halitu maccy rasa u pabory,
COBELICHHYIO Fa30M.

4.11pu “U30TEpPMUUECKOM PACLIMPEHNUH OJTHOTO MOJISI KHcIopoaa, umesiiero tremmeparypy T=300K,
o0beM rasza uamMenumics B 2 pasza. Kakoe koianyectBo TEIoTsl Q morioTui raz?

5. Touka coBepiIaeT rapMOHUYECKHE KoJieOaHus. MaKCHUMalbHasi CKOPOCTb TOUKHU Viax=2 CM/C,

MaKCUMAaJIbHOE YCKOPEHUE — dpax=29 cm/c2 . Haiitu LUKINYECKYIO YaCTOTY, IEPUOJ U AMIUIUTYLY

KOJICOaHUH.
3amanue6
Bapuanm Nel
. Azot Maccoit m=5kr, Harpetblii Ha []T=150K, coxpanun HensmenHuslit 00beM V. Haiitu Temory,
COOOIICHHYIO ra3y, U3MEHEHHE BHYTPEHHEH SHEPIHH U COBEPILICHHYIO Ta30M padoTy.

. Bonopon 3anumaer o0bem V =10m3 npu nasiaeHuu p =100 kIla. ['a3 Harpenu npu NOCTOSHHOM
o0beme 1o paBnenus p =300kI1a. Haiitu Temory, cooOiieHnyo ra3zy, "3MeHeHHe BHYTpEeHHEH
SHEPTUU U COBEPUICHHYIO ra3oM padoTy.

. Touka coBepIraetT rapMoOHHUECKUE KOJIeOaHHs 110 3aKOHY CHHYca. AMIUIMTYAa Konebanuii 10 cm,
MakcuMalbHasi CKOpocTh 20 cM/c. HaiiTi MakcuManbHOE YCKOpPEHHE.

. B nununape non nopuHeM HaxoAUTCA HEKOTOpas Macca kuciaopoaa. Ha ero narpesanue ¢ 200K mo
300K mpu mocTOsITHHOM JaBJIeHUH 3aTpaueHa sHeprus 28 k/Ix. Haiitu paboTy, nmpou3BeieHHYIO IPH
3TOM Tra3oM.

. 200 r azoTa HarpeBaroT Ha 100 K u3o6apHo u nzoxopHo. Kakas sneprust TpeGyeTcst Ui HarpeBaHHs
B KaKJIOM U3 3TUX CIIy4acB.

Bapuanum Ne2



1. Touka coBepiiaeT rapMOHUYECKHE KoeOaHus. B HEKOTOPBIf MOMEHT BpEeMEHHU CMELICHUE TOUKU
x=6 cM. [Ipu ymenbpmeHuu (asbl BABOE CMEIICHUE TOUKH CTano X=4 cM. Haiitu amruurymy
Kosie0aHui

2.Bonopon maccoit m=4 r 6bu1 Harpet Ha [1 T=10K npu noctosinHOM naBiaeHuu. OnpenenuThb
paboTy pacuupeHus rasa.

3.1Ipu n30TEPMUUECKOM PACIIMPEHUHN OJJHOIO MOJISI KUcaopoaa, umesiiero remneparypy T=300K,
ra3 noraotui temoty Q=2 k/[x. Bo ckonbko pa3 usmenusics o0bem raza?

4.Touka coBepIIaeT rapMOHHUYECKHE KoeOaHus. B HEKOTOpBIf MOMEHT BPEMEHU CMEIIEHUE TOUKH
x=5 cmM. [pu yBenuueHnu ¢a3sl BIBOE CMEIICHNE TOYKU CTaNI0 X=8 cM. HaliTi ammmutyny
KOJICOaHUH.

5. BoasHoi nap paciupsieTcs Ipu MOCTOSTHHOM J1aBjieHuu. OnpenenuTs paboTy paciupeHus, eciu
napy nepenasa remiora Q=4 xJhx.

Bapuanm Ne3

. bannon emkoctsro 201 conepxkut Bogopon npu temneparype T=300K non nasnenuem 0,4 Ml1a.
KakoBbl OyayT Temnepatypa 1 JaBlieHHE, €CITU razy cooOmuTh Terioty Q=6 xJ{x?

2. Kucnopoa 6bu1 Harpet npu Hem3MeHHOM o06beme V=>50u. [Ipu sTom naBnenue n3menmnocs [1p=0,5
MIla. HaiiTu Temnory, cooOIIeHHYO rasy.

. Maremaruueckuii MassTHUK JUIMHOM /=1 M ycTaHOBIIeH B mudTe. JINPT omyckaercs ¢ yCKOpEHUEM a

= 4.9 m/c2, Onpenenuth nepuo] KojaeOaHHi MasTHUKA.

4. Bopmopoa 3anumaetr o0beM V =1 M3 npu nasiaeHuu p =100 klla. ['a3 Harpenu npu nocToSsHHOM
o0beme 1o pasnenus p =300 klla. Haiftu Ternnoty, cooOiieHHyo ra3y, 3MEHeHnEe BHYTPECHHEH
SHEPrUH U COBEPIIEHHYIO ra3oM padoTy.

. Azot Maccoit m=5kr, Harpetblii Ha []T=150K, coxpanun Hensmenusiit o0beM V. Haiitu Temory,
COOOILEHHYO r'a3y, U3MEHEHNE BHYTPEHHEN 3HEPIHU U COBEPILEHHYIO I'a30M paloTy.

Bapuanm Ne4

1. B uunuHape noJ NopiIHeM HaXOAUTCS HEKOTopas Macca kuciaopoaa. Ha ero narpesanue ¢ 200K
10 300K npu nmocTosiHHOM JaBieHuH 3aTpaueHa sHeprus 7 k/[x. Haittu paboty, npou3sBeaeHHyI0
IIPY 3TOM ra30M U Maccy rasa.

2. Ilpu u30TEpMUUECKOM pacIIMPEHUH OJHOTO MOJIS KUCIIopoa, uMesliero remneparypy T=300K,
ra3 noraotui temnoty Q=2 k/[x. Bo ckonbko pa3 usmenusics o0bem raza?

3. Touka coBepIIacT rapMOHHUYECKUE KoslebaHust. MakcuManbHasi CKOPOCTb TOUKHU Vipax=10 cM/c,

MaKCHMaJIbHOE YCKOPEHHUE — dmax=100 cm/c? . HaiTi IEKIIHYecKyIo YaCTOTY, IEPHOJ 1

aMIUTUTYAY KOJIeOaHMiA.
4. Azot maccoit m=5kr, HarpetbIii Ha [ T=150K, coxpanun HensmenHslii o0beM V. Haiitu Temory,
COOOIICHHYIO ra3y, U3MEHEHHE BHYTPEHHEH SHEPIHH U COBEPIICHHYIO Ta30M padoTy.

5. Bonopon 3annmaer o0beM V =10m3 npu nasiaeHuu p =100 kIla. ['a3 Harpenu npu NoCTOSHHOM
o0beme 1o pasnenus p =300kI1a. Haiitu Temoty, cooOiieHnyo ra3zy, "3MeHeHHEe BHYTpEeHHEH
SHEPTUU U COBEPUICHHYIO ra3oM padoTy.

Bapuanm Ne5
MaremaTHueCKIil MassTHUK AITUHOHM /=1 M yctaHoBieH B nudTe. JIndt nogHuMaeTcs ¢ yCKopeHHeM

a=14.9 wm/c%. Omnpenenuts nepuo] KojaeOaHHi MasTHUKA.

B nununape noj nopuiHeM HaxoAUTCS HEKOTopas Macca kuciaopoaa. Ha ero narpesanue ¢ 100K mo
300K mpu moctostHHOM JaBieHuu 3arpaueHa sHeprus 10 k/Ix. Haiitu paboTy, nmpousBeieHHYIO IpH
3TOM Tra3oM.

200 r a3ota HarpesatoT Ha 100 K nzo0apHo u nuzoxopno. Kakasi sneprust Tpedyercst st HarpeBaHUs
B KaKJIOM U3 3TUX CIIy4acB.

Touka coBepiraetT rapMoHHYECKue KojeOaHus. B HEKOTOpPbIi MOMEHT BpEMEHH CMEILEHHE TOUKU
x=6 cM. [Ipu ymeHbIIeHnu ¢a3bl BABOE CMELICHHE TOUYKH cTano X=4 cM. Halitu ammuryny
KOJICOaHUH.

Bonopoxa maccoit m=4 r Obu1 Harpet Ha [JT=10K npu nocrostunom nasienun. OnpeaenuTs padboTy
paciupeHus rasa.

CEMECTP 2



3agannel

Bapuanm 1

1 .N onMHaKOBBIX Kallelb PTYTH 3apsDKEHBI 10 OJJHOTO M TOTO YK€ NOTEHIMaNa ¢
KakoB OyzeTr moteHiman 00JbIION Karii, HOJYYUBIICHCS B Pe3yJIbTaTe CIUSIHUS ATUX
Kareb.

2 TInockuil BO3AYLIHBIN KOHJIEHCATOP C KBAAPAaTHBIMU IUIACTUHAMHU pPa3MEpPOM a U
paccTostHuEeM MeXy HUMHU di 3apsDKeH JI0 pa3sHOCTH MoTeHHanoB U ¥ OTKIIIOYEH OT
uctoyHuka. KakoBa OyJeT pasHOCTh MOTEHIMANIOB, €CIIU TUIACTHHBI Pa3BUHYTH 0
paccrosiaust ds .

3 B nemnu, cocTosiiiei 13 HICTOYHUKA C 31C 6 B 1 BHyTpEeHHUM CONIPOTUBJIEHUEM 2
Owm u peocrara, uaer 1ok 1 A . Kakoli cuibl OyJeT TOK B IIEMH, €CIU
CONPOTHBIIEHUE PEOCTAaTa YBEJIUYUTH B JIBa pa3a ?

4 DneKTpudecKuil YaliHUK uMeeT 1Be 0OMOTKU. [Ipu BKITIOUSHUH OJJHON U3 HUX BOJA
3akunaet yepe3 10 MuH, Ipu BKIIOUEHUHU Jpyroi-uepe3l5 muH . Uepes kakoe
BpeMsl BOJIa 3aKUITUT €CIIM OOMOTKH COCTMHHUTD MapaJliebHO?

5 IIpoBOJHHUK C TOKOM NOMELIEH B OJHOPOIHOE MarHUTHOE MoJie ¢ MHAYKiuen 20
MTn. Onpenenuts cuily, AEHCTBYIOIIYIO Ha 3TOT NPOBOAHMUK, €ciu ero JuyimHa 0.1 M
cwiia Toka 3A, a yroja MeJy HalpaBJIEHUEM TOKa U BEKTOpoM B - 45 .

6 IIpoTOH, YCKOPEHHBIH IEKTPUUECKUM TIOJIEM, BIIETAET B OJJHOPOIHOE MAarHUTHOE
nosie uHAykueil 0.1 Tn neprneHauKyaspHO JMHUAM HHAYKLIUHU . YCKOpSIoIllee
nanpsokenue 2 10 B Haiiti paguyc OKpy»KHOCTH , IO KOTOPOH JIBMKETCS IPOTOH B
MarHUTHOM IIOJIE.

Bapuanm 2

1. Haittu cuity T HaTsbKeHHMs] HUTH, COCAMHSIONIEH JBa OJUHAKOBBIX MAaJICHBKUX
11apuKa, KOTOpble MMEKT oAuHakoBble 3apsiabl Q . Illapuku 1uiaBaoT BHYTpH
KHUJIKOCTH, HUTh BepTUKaIbHA . PaccTosnue mexay mapukamu 1. J{usnexkrpuyeckas
IIPOHULIAEMOCTb KUAKOCTU U3BECTHA.

2 JlBa mocnenoBaTeIbHO COEOUHEHHBIX KOHJeHcaTopa eMkoctsmu Ciu C
IIPUCOEUHEHBI K ICTOYHUKY ITOCTOSIHHOTO HanpsbkeHus U . Onpenenuts HanpsKeHue
Ui u Uz Ha KaKJI0M KOHZAECATOPE.

3 K 6arapeiike ¢ 31¢ 3 B noaxmoumnu pesuctop conpotusieHuem 20 Om u
M3MEpSIN HanpsbkeHue Ha pesucrope. OHo okazanochk 2 B . Onpeaenuts TOk
KOPOTKOT'O 3aMbIKAHHS.

4 DneKTpUvecKHil YaliHUK uMeeT 1Be 0OMOTKU. [Ipu BKITIOUSHUH OJJHON U3 HUX BOJA
3akunaet yepe3 10 MUH, Ipy BKIIIOUEHUU Apyroil yepes - 15 mun . Uepes kakoe
BpeMsl BOJIa 3aKUITUT, €CJIA 3TH OOMOTKU COEIMHUTH MOCIEA0BATEIHHO?

5 B ropu3oHTanbHOM OJTHOPOJIHOM MarHUTHOM mojie ¢ uaaykuueit 10 MTn noasemien
Ha JABYX JIETKUX HUTSAX TOPU30HTAIbHBIN MPOBOJHUK JUIMHOM 10 cM NEepHeHANKYISIPHO
BekTopy B . Kak u3MeHuTCs cuna HaTsKeHUs KaKJI0M M3 HUTEH, eclu IO
IIPOBOJHUKY MPOIYCTUTH TOK cuioi 10 A?

6 /IBa anekTpoHa ¢ kuHeTnueckumu 3HeprusiMu K1 u K2 aBwxyrcs B MarHUTHOM
110JI€, NEPIEHIUKYIAPHOM UX CKOpOCTAM. OINpenenuTh OTHOLIEHHE UX IMEPHOJOB
oOpalieHus U panycoB TPACKTOPHIA .

Bapuanm 3

1 /IBa 0MHAKOBBIX 3apsDKEHHBIX I[IAPHKA, MOABEIIEHHBIX HA HUTSAX OJMHAKOBOM
JUTUHBI, OITYCKAIOT B XUAKOCTh. KakoBa JOJDKHA OBITH IUIOTHOCTH MarepHaia
IIAPUKOB, YTOOBI YroJl pacXoXXIACHUs He u3MeHwiIcs? Jludnexrpuyeckas
IIPOHULIAEMOCTb KUAKOCTHU € , IJIOTHOCTb KUAKOCTU p.

2 Kakoii emxoctr C x KOHACHCATOP HA/I0 MOAKIIOUUTH MOCIEA0BATEIbHO K IPYTrOMY
KoHJeHcaTtopy eMkoctu C , 9T00BI eMKOCTh OaTapeu Obuta 2C .

3 Ecnu Kk akkyMyJIITOpY HOJAKIIOUUTE PE3UCTOP conpoTuBieHneM 4 OM, To cuia
toka B ienu 0.2 A. Ecnu nogxmtounts pesuctop c R=7 Om, o 0.14 A .
OnpenenuTts cuily TOKa KOPOTKOTO 3aMbIKAHHUSL.

4 Ha pe3ucrtope cOnpoTHBIEHHEM R , MOAKIIOYEHHOMY K HMCTOYHUKY TOKa,



BBLIEISIETCS MOITHOCTD P. Eciu K pe3ucTopy MOAKIIOUUTE TaKOU K€ PEe3UCTOp, TO
B 000MX PE3UCTOPAX BMECTE BBIACTUTCS Ta K€ MOIIHOCTh . YeMy paBHBI 31C U
BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA.

5 Ilo ropu3oHTaIBHOMY IPOBOJHUKY JUIMHOK 20 ¢M M Maccoil 2 T Te4eT TOK CHIION

5 A . OnpenennuTs MarHUTHYIO HMHIAYKLIMIO TOJS, B KOTOPOE HYXHO IOMECTHUTH
MIPOBOJIHUK, YTOOBI OH BUCEJI, HE Ta/1asl.

6 OnpenenuTs 4acTOTy BpalleHUs YaCTUIBI MAacChl M € 3apsAJ0M ( B MarHUTHOM
MoJie UHAYKIHUH B.

Bapuanm 4

1 DOxBUIIOTEHLMATIBHAS JIMHUS IPOXOJAUT YEPE3 TOUKY NOJI € HANpPSIKEHHOCTBIO 5
kB/M, oTcTosimyto oT co3aaroniero 3apsiia Ha paccrosiHud 2.5 cMm. Ha kakom
paccTOSsHUM OT CO3JAIOIIEro IoJie 3apsja HYKHO IIPOBECTH APYIyIO
SKBUIMOTEHIMAIBHYIO JINHUIO, YTOOBI HAMPSHKEHUE MEX 1y JTMHUAMHU ObL1o 25 B.

2 JIBa xOHAEHCcATOpa BKIIIOYEHBI ITocaeaoBarenbHO. IlepBoiil umeer emkocts C 1 U
pacuuTaH Ha MakcuMalibHOe HamnpsbkeHue Ui , BTOpol - eMKocThio C2 M pacuuTaH
Ha Hanpspkenue Uz . K kakomMy HampspKeHHIO MOXKHO TOJKIIIOUUTH 3Ty OaTapero
KOHJICHCATOPOB

3 HampspkeHue Ha pe3ucTope, NOJKIIOYEHHOM K HCTOYHUKY TOKa -5B mpu cune
ToKa -3A. IIpy NoAKIIIOUEHUH APYrOro pe3ucTopa K TOMY K€ UCTOUHHUKY HaIlpsHKEHHE
Ha HeM - 8B npu cuie Toka -2A. HailTu TOK KOPOTKOTO 3aMbIKaHHUS .

4 Tlpu noaxiroueHUH K 0aTapee cHauvana pe3ncropa ¢ conpotusieHuem 18 Om, a
3aTeM MOCeNoBaTeNIbHO ¢ HUM pe3uctopa 63 OM K03(h(HUIIMEHT MOJIEe3HOTO
JercTBUS BO3poC B 2 paza. OnpenenuTb BHYyTPEHHEE CONTPOTUBIICHHE OaTapeu T.

5 Ha ropu3oHTanbpHBIX peibcax, PacCTOSIHUE MEXIY KOTOpbIMH 40 cM, JEXUT
CTEpKEHb NMEPHNEHAUKYISIPHO ocu. OnpenenuTs CUIy TOKa, KOTOPBIA HYKHO
MPOMYCTHUTD MO0 CTEP>KHIO, YTOOBI OH Hayaj JBUraThCs. PelbCchl M CTEpKEHb
HaXOJATCSl B BEPTUKAJILHOM OJAHOPOHOM MarHUTHOM mosie ¢ uHaykuued 50 mTi.
Macca crepxkns 0.5 kr, k03 uiueHT TpeHus crepxHs o penbebt 0.01.

6 B ogHopogHOe MaruuTHOE nosie nHaykuuu B= 100I'c Bneraer nox yriom 15

K HOJIIO €O CKOpocThio 5 10° M/c mpoTon . Haiitn pamvyc W mar cnupand, Mo
KOTOPOM JBUKETCS YaCTHULIA.

3ananme2

BAPUAHT 1
1. /IBa mapuka MaccamMy m Ka)kJIbIi MOJIBEIICHBI HA TOHKUX HUTAX JUTMHOM | Tak,
YTO OHH COTPUKACAIOTCS ApyT ¢ ApyroMm. [llapukam cooOmIaroT oJHOMMEHHBIC PaBHbBIC
10 MOJYJIIO 3apsbl . OnpeAenuTh pacCTOSIHUE MEX Y IIEHTPaMH IIapUKOB, HA KOTO
pO€ OHU Pa30UIYTCS MOCIIE 3aPSAIKH.
2 .Bo CKOJIBKO pa3 U3MEHUTCS MEePUOI KOJICOaHW MaTEeMaTHYEeCKOTO MAasTHHKA,
€CJIM €ro IMIAPUK MAacCOW m 3apsJUTh 3apANOM ( U MAATHUK IIOMECTUTH B
OJIHOPOJIHOE BJIEKTPUUECKOE T0JI€ C HANPSHKEHHOCTHIO E .( moJie BepTUKaIbHOE ).
3 .JIBa pa3HOMMEHHBIX TOYCUHBIX 3aps/ia, OJJUHAKOBBIX M0 aOCONIOTHON BEIWYUHE,
HAXOJATCSI Ha pacCTOSIHUU | IpyT OT Apyra. B Toukax, HaXOIAIIMXCS HA TAKOM Ke
paccTossHUM OT OOOMX 3aps/iOB, HAMPSIKEHHOCTH AJIEKTpudeckoro mons E .
OnpenenuThs MOTEHIHUAT TMOJS B TOYKE, PACIOJIOKEHHOM MEXIYy 3apslaMU Ha
paccrosiHuH 1/3 OT TOJOKUTENBHOTO 3apsiia.
4 N 0IMHAKOBBIX Kameidb PTYTH 3apsKEHBI 10 OJTHOTO U TOTO K€ MOTEHIUAaa @
KakoB Oynet moteHnuan 00JbII0N KaIlIu, MOTY4YUBIIEHCS B PE3YIbTAaTe CITHSIHUS TUX
Karneb.
5 IInockuii BO3AYIIHBIM KOHACHCATOP C KBAJAPaTHBIMU IUIACTUHAMM pa3MepoM a U
paccTHOSIHUEM MKy HUMHU d; 3apshKeH 10 pa3HOCTH MOTeHIManoB U U OTKIIIOYEH OT
ucrounuka. KakoBa OyzeT pa3HOCTh MOTEHIMANIOB, €CIIH IUIACTHHBI Pa3ABUHYTH JI0

paccrosiaust ds .
BAPUAHT 2



1 .IMapuk maccoil m , Hecyuuil 3apsia q , IOJBEIIEH B Bo3Ayxe Ha HUTU. Ilpu
NpUOIIMKEHUH K HEMY 3apsiia 2 MPOTHUBOIOJIO0KHOTO 3HaKa HUTh OTKJIOHMJIACh Ha
YroJj O OT BEpTUKAJIBHOIO HAIPABIICHUS TAK, YTO PACCTOSHUE MEXKIY 3apsaaMu
crajo 1. Haiitu Benuunny 3apsiaa qq .

2 .Bo CKOJIBKO pa3 U3MEHUTCS NEpUoJl KojeOaHUi MaTeMaTHYeCKOro MasiTHHKA,
€CJIM €r0 ILIAPUK MACCOM M 3apsIuTh 3apsaloM ( U MAasATHHUK IIOMECTUTH B
OJIHOPOJHOE JIEKTPUUECKOE TI0JIE C HANIPSHKEHHOCTHIO E( 10J1e TOpU30HTAIBHOE ).

3 .JIBa »neKTpOHA OTCTOST APYT OT JIpyra Ha OECKOHEYHO OOJIBIIOM PaCcCTOSHUY,
IIPUYEM OJIMH IEKTPOH HAXOAUTCS B COCTOSIHUM IIOKOs, a APYrod ABHXKETCS CO
CKOPOCTBIO V K IepBoMYy. Macca aniekTpoHa m, 3apsz € . OnpeneinuTb HauMeHbIIIee
paccTosiHie Ha KOTOPOE OHU CONM3ATCHL.

4. Haiitu cunny T HaTspKeHUST HUTH, COSAMHSIONIEH JBa OJIMHAKOBBIX MAaJCHBKUX
11apuKa, KOTOpble MMEKT oAuHakoBble 3apsiabl Q . Illapuku 1uiaBaroT BHYTpH
KHUJIKOCTH, HUTh BepTUKaIbHA . PaccTosnue mexay mapukamu 1. Jlusnexkrpuyeckas
IIPOHUL[AEMOCTb JKUIKOCTH U3BECTHA.

5 JIBa mocnefoBaTeabHO COEIUHEHHBIX KOHJeHcaropa emkocTsmMu Ciu C
IIPUCOEUHEHBI K ICTOYHUKY ITOCTOSIHHOTO HanpsbkeHus U . Onpenenuts HanpsKeHue
Ui u Uz Ha KaKI0M KOHZAECATOPE.

BAPUAHT 3

1 /IBa OTMHAKOBBIX IIAPUKA MACCOW M KKK MOJABEIICHBI HA HUTSIX JTUHON |,
3aKpEIJIEHHBIX B OJJHON TOuKe nojaseca. OAUH U3 IapUKOB OTBEJIM B CTOPOHY M
cooburniu emy 3apsa. [Tocine conpuKOCHOBEHHS € IPYTUM IIAPUKOM OHHU Pa3OLUIACh
TakK, 4YTO HUTH 00pa3oBau yroy M..OnpeaenuTh BEIWYHHY 3apsiaa, COOOIIEHHOTO
[IEPBOMY ILLIAPUKY.

2 KoHuueckuit MasSTHUK COCTOMT U3 JIETKOW HEMPOBOSINEH HUTH [UTHHON | , Ha
KOHIIE KOTOPOM HaXOAUTCS LIAPUK MACCOU M U 3apsAaoM ( . Ha MasTHUK HaloXEeHO
OJHOPOJHOE DJJIEKTPUUYECKOE II0JIE ¢ HANPsKEHHOCTh0 E , HampaBieHHOE
BEPTUKAIbHO. ONPENENINTh YIIIOBYI0 CKOPOCTh BpallleHUs IIapuKa, €CIu Yrod,
00pa3yeMblil HUTBIO C BEPTHKAJIBIO O .

3 JIBa OTHOMMEHHBIX TOUEYHBIX 3apsAa (1 U 2 HaXOIATCS HA PACCTOSIHUU ' ApYT

ot apyra. Kakyio paboTy JOKHBI COBEPIIUTE JIEKTPUUECKUE CUIIBI IPU  YBEJIUYCHUN
PacCTOSIHUS MEK Ty 3apsilaMy B 5 pas.

4 JIBa OIMHAKOBBIX 3apsUKEHHBIX IIApUKa, MOABELICHHBIX HAa HUTSAX OJMHAKOBOM
JUTUHBI, OITYCKAIOT B XUAKOCTh. KakoBa JOJKHA OBITH IUIOTHOCTH MarepHasa
IIAPUKOB, YTOOBI YroJl PpacXOXXIACHUsS He u3MeHmiIcs? Jludnexkrpuyeckas
MIPOHUL[AEMOCTB KUAKOCTH € , INIOTHOCTH KUAKOCTH P.

5 Kakoii emkoct C x KOHIEHCATOP HAJ0 MOAKIIOUUTH MOCIEN0BATENIBHO K APYTrOMY
KoHJeHcaTopy eMkoctu C , 9T00BI eMKOCTh OaTapeu Obuta 2C .

BAPUAHT 4

1 JlBa oIHOMMEHHBIX 3apsijia q1 M 2 HAXOJATCA Ha paccTOsTHUM | Ipyr oT Apyra.
Ha xakoM paccTOSHUM MEXIy HHUMH HYKHO IMOMECTHTb TPETHH 3aps, YTOOBI
pe3yAbTUpYIOLIast cuila, AEUCTBYIOIIAs Ha KX IbINA 3apsi, Oblia paBHA HYIIO?

2 B 0qHOpOIHOM rOpU30HTAIILHOM 3JIEKTPUUECKOM II0JI€ HAlpsbKeHHOCThIo E Ha
JBYX JIETKUX BEPTUKAJIbHBIX HUTSX YACPKUBACTCS 3apsLKCHHBIN IIAPUK MacCod m U
3apsagoM q .HwuxkHioro HUTH nepexkuraror. OnpenesinTtb MakCUMaJIbHBIA Yrool ¢
BEPTUKAJIbIO HA KOTOPBIN OTKJIOHUTCS LIAPUK.

3 HenonaBwKHBINM TOUEUHBIN 3apsij q CO3IAET B HEKOTOPOM TOUKE A 3JIEKTPUYECKOE
I10JI€ HANPSKEHHOCTHIO E 1, a B TOuke B - ajekTpudeckoe moJie HanpssKeHHOCTBIO
E> .Onpenenuts paboTy, HEOOXOIUMYIO IS IEPEMEIICHHsS 3apsaa U3 TOYKH A B TOYKY B.
4 DKBUIIOTEHLIMAJIbHAS JIMHUS [IPOXOJUT YEPE3 TOUKY NOJI C HANpPSKEHHOCTBIO 5
KB/M, oTcTosimyto oT co3aaroniero 3apsiia Ha paccrosiHud 2.5 cMm. Ha kakom
pPacCTOSHUM OT CO3JAIOLIET0 II0JIE 3apsfa HYKHO IIPOBECTH  JPYTYIO
SKBUMOTEHIMAIBHYIO JINHUIO, YTOOBI HAMPSHKEHUE MEX Y JTMHUAMHU ObL10 25 B.

5 JlBa KOHJIeHCaTOpa BKJIIOYEHBI NIocaeaoBaTenbHo. [lepoiit umeer emkocts C 1 U



paccuuTaH Ha MakcUMallbHOe HanpspbkeHue Ur , BTopoil - eMkocThio C2 M paccuuTaH
Ha Hanpspkenue Uz . K kakoMy HampspKeHHIO MOXKHO TOJKIIIOUUTH 3Ty OaTapero
KOHJIEHCATOPOB .
3amanne3
BAPUAHT 1
1 ComnpoTtuBieHHE MOTKa CTaJIbHOM MPOBOJIOKH tuameTpoM d=1mm R=9 om .Y nenpHoe
conpotusienue cramu 1.5 107 Om M mnotHOCTh cranu 7.8 10°/ xr/m’.
Onpenenuts Maccy MOTKA.
2 K cern HampspkenueM 120 B mpucoegussitor nBa pesucropa. Ilpm mx
IIOCJIEOBATEILHOM COEIMHEHUN CUJIa TOKA paBHA 3A, a NpU MapajyIebHOM CHJIa
CyMMapHOro Toka paBHa 16A UeMy paBHbI COIPOTUBIIEHHS 3TUX b PE3UCTOPOB.
3 B nemnu, cocTosiieil 13 UICTOYHUKA C 31C 6 B 1 BHyTpeHHUM CONIPOTUBJIEHUEM 2
Owm u peocrara, uaer 1ok 1 A . Kakoili cuibl OyJeT TOK B IIEMH, €CIU
COINPOTHBIIEHUE PEOCTATa YBEJIUYUTH B JIBa pa3a ?
4 DneKTpuvecKuil YyaliHUK uMeeT 1Be 0OMOTKU. [Ipu BKITIOUSHUH OJJHOM U3 HUX BOJA
3akunaet yepe3 10 MuH, Ipu BKIIOUEHUHU Jpyroi-uepe3l5 mun . Uepes kakoe
BpeMsl BOJIa 3aKUITUT €CIIM OOMOTKH COETMHHUTD TapaJiiebHO?
5 IIpoBOJHUK € TOKOM NOMELIEH B OJHOPOIHOE MarHUTHOE MoJie ¢ MHAyKiuen 20
MTn. Onpenenuts cuily, AEHCTBYIOIIYIO Ha 3TOT NPOBOAHMUK, €ciu ero JuymmHa 0.1 M
cuiIa Toka 3A, a yron Mex/Iy HanpaBlIeHUEM ToKa U BekTopoM B —45°
6 IIpoTOH, YCKOPEHHBIH 3JEKTPUUECKUM TI0JIEM, BIIETAET B OJJHOPOIHOE MAarHUTHOE
nosie uHAykueil 0.1 Tn neprneHauKyaspHO JHMHUAM HHAYKLIUHU . YCKOpSIoIllee
nanpsokenue 2 10 B Haiiti paguyc OKpy»KHOCTH , TI0 KOTOPOH JIBMKETCS IPOTOH B
MarHUTHOM IIOJIE.
BAPUAHT 2
1 OmnpenenuTs cUily TOKa , CO3JaBAEMYIO MIEKTPOHOM , ABMKYILIUMCS 10 KPYroBOil
opbure paguyca 0.5 10710 .
2 Ecnu kK aMImepMmeTpy, pacCUMTAaHHOMY Ha MAaKCUMAJIbHYIO CHIIy TOoKa 2 A,
MIPUCOEUHUTH IIYHT conpoTusieHueM 0.5 OM, To LieHa AeIEHUS IKaIbl aMIIepMeTpa
Bo3pactaeT B 10 pa3. Omnpenenutb, Kakoe 100aBOYHOE COMPOTHBICHHE R
HE00X0AMMO MPUCOETUHHUTD K aMIIepMETPY, YTOOBI €r0 MOKHO OBUIO HCIOJb30BATh
KaK BOJIETMETp, U3MEPSIONINI HanpskeHue 1o 220 B.
3 K 6arapeiike ¢ 31¢ 3 B noaxmounnu pesuctop conportusieHuem 20 Om u
M3MEPWIN HampsbKeHue Ha pesucrope. OHo okazanock 2 B. Ompepenuts TOK
KOPOTKOT'O 3aMbIKaHH.
4 DneKTpuvecKuil YaliHUK uMeeT 1Be 0OMOTKU. [Ipu BKITIOUSHUH OJJHOM U3 HUX BOJA
3akunaet yepe3 10 MUH, Ipy BKJIIOUEHUU Apyroil yepes - 15 mun . Uepes kakoe
BpeMsl BOJIa 3aKUITUT, €CJIA 3TH OOMOTKU COEIMHUTH MOCIEA0BATEIHHO?
5 B ropr3oHTanbHOM OJTHOPOJIHOM MarHUTHOM mojie ¢ uaaykuueit 10 MTn noasemien
Ha JABYX JIETKUX HUTSAX TOPU30HTAIbHBIN NPOBOJHUK JUIMHOM 10 cM NepHeHANKYISIPHO
BekTopy B . Kak M3MeHuTCs cuna HaTsDKEHUs KaXIOW U3 HHUTEH, eciu 1o
IIPOBOJHUKY MPOIYCTUTH TOK cuiioi 10 A?
6 /IBa anektpoHa ¢ kuHeTnueckumu 3HeprusimMu K1 u K2 aBwxyrcsd B MarHUTHOM
110JI€, NEPIIEHIUKYISIPHOM UX CKOpOCTAM. OINpenenuTh OTHOLIEHHE UX IMEPHOJOB
oOpalieHus U panycoB TPACKTOPHIA .

BAPUAHT 3
1 Tlo mpoBony uner Tok cuioi 10A. Haiitu Maccy 31€KTpOHOB, IPOXOIALINX YEPE3
MIOIIEPEYHOE CEUEHUE IPOBOA 3a BpeMs | u.
2. BoapTMETp paccunTaH Ha U3MEPEHUE HANIPSHKEHUH 0 MAKCHUMAJIBHOTO 3HAYEHUS
30 B. Ilpu stom uepe3 BombTMeTp mueT Tok 10 MA. Kakoe moGaBouHOe
COINPOTHUBIIEHUE R HY)XKHO MPUCOETUHUTD K BOJBTMETPY, YTOOBI UM MOJKHO OBLIO
U3MepATh Hanpsbkenue 1o 150 B?
3 Ecnu K akkyMyJIITOpY HOJAKIIOUUTH PE3UCTOP conpoTHBiIeHneM 4 OM, To cuia
toka B ienu 0.2 A. Ecnu nogxmtounts pesuctop c R=7 Om, o 0.14 A .



Onpenenuts cuily TOKa KOPOTKOI'O 3aMbIKaHUS.
4Ha pesucrope conpoTuBIEHHMEM R , MOAKIIOUEHHOMY K HMCTOYHHMKY TOKa,
BBIIEJISETCS MOIMHOCTD P. ECiiy K pe3sucTopy MOAKIIOUUTH TAKOM K€ PE3UCTOP, TO
B 000MX PE3UCTOPAX BMECTE BBIACIUTCS Ta K€ MOIIHOCTh. UeMy paBHBI 3AC U
BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA.
5 Ilo ropu3oHTaIBHOMY IPOBOJHUKY JUIMHOK 20 CM M Maccoil 2 T Te4eT TOK CHIION
5 A . OnpenennuTs MarHUTHYIO HMHIYKLIMIO TOJS, B KOTOPOE HYXHO IMOMECTHUTH
MIPOBOJIHUK, YTOOBI OH BUCEII, HE Ta/1asl.
6 OnpenenuTs 4acTOTY BpalleHUs YaCTUIBI MAacChl M € 3apsAJ0M ( B MarHUTHOM
MoJie UHAyKUHUH B.
BAPUAHT 4
1 TIMOTHOCTH TOKA , TEKYILETro MO0 MOTKY IPOBOJIOKH JIHHOM =10 M Ha KOTODBIi
noaaHo Hanpskenue 17 MB, pasna 10 a/cm? . UeMy paBHO yI€IbHOE COMPOTUBICHUE
MaTtepuaia NpoBOJIHUKA?
2. BHyTpeHHee CONpOTUBJICHHE I 3eMeHTa B k pa3 MeHbIIe BHEIIHETOo
conpoTusiieHUs R, KOTOpBIM 3aMKHYT 35IeMeHT ¢ d4¢ E. Haiit, BO CkOabKO pas
HanpspkeHre U Ha 3aKMMax 3JeMEHTa OTJIIMYAEeTCs OT J/IC.
3 HampspkeHue Ha pe3ucTope, NOJKIIOYEHHOM K HCTOYHUKY TOKa -5B mpu cune
ToKa -3A. IIpy noAKIIIOUEHNH APYrOro pe3ucTopa K TOMY K€ UCTOUHHUKY HaIlpsSHKEHHE
Ha HeM - 8B npu cuie Toka -2A. HailTu TOK KOPOTKOTO 3aMBIKAHHUS .
4 Tlpu noaxiroueHUH K 0aTapee cHayvaia pe3rcropa ¢ cornpotusieHuem 18 Om, a
3aTeM TOCIEeNI0BaTeIbHO C HUM pe3uctopa 63 OM Ko’ UIMEHT MOIe3HOTO
JeWcTBUS BO3pOC B 2 paza. OnpenenuTb BHYyTPEHHEE CONTPOTUBIICHHE OaTape T.
5 Ha ropu3oHTanpHbIX peibcax, pacCTOSIHUE MEXIY KOTOpbIMH 40 cM, JEXUT
CTEpXKEHb NMEPHNEHAUKYISIPHO ocu. OnpenenuTs CUIy TOKa, KOTOPBIA HYKHO
MPOMYCTHUTD MO0 CTEP>KHIO, YTOOBI OH Hayaj JBUraThCs. PelbCchl M CTEpKEeHb
HaXOJATCSl B BEPTUKAJILHOM OJAHOPOIHOM MarHUTHOM mosie ¢ uHaykuued 50 mTi.
Macca crepsxkns 0.5 kr, k03 urueHt TpeHus crepxHs o penbebt 0.01.
6 B 011HOpOIHOE MarHUTHOE noJie MHAyKiu B= 100I'c Baeraer nox yriom 15°
K HOJIIO €O CKOpocThio 5 10° M/c mpoTon . Haiitn pamdyc W mar cnupand, Mo
KOTOPOM JBUKETCS YaCTHULIA.
3amanued

BAPUAHT 1
1 TIydok cBeTa ¢ AnuHOM BOJIHBI B Bakyyme (0.5 MKM @IajaeT HOPMaJIbHO Ha
CTEKJISIHHYIO IUTACTUHKY ToJmuHoM 0.2 MM C mokasareneMm mnpenomieHus 1.5 .
Onpenenuts JUIMHY, YacTOTY, U CKOPOCTh 3TUX BOJH B Iu1acTuHE. CKOJIBKO JIJIMH
BOJIH YKJIQJIBIBA€TCs HAa TOJIIUHE IJIACTHHBI?
2 Jlamma cuitoii cBeta 60 K1 mpuMeHseTcs Uit edatd porocHumka. Ecnu nammy
PAacIoNIOKUTh HAa PACCTOSIHUU 1.5M OT CHUMKa, TO BpeMsl 3KCIIO3UIMH PaBHO 2.5¢*
Onpenennuth BpeMs SKCIO3UIUH, €CIM NIPUMEHHUTH JaMIly cuioi ceera 40 Ko,
PacroJIOKEHHYIO Ha PACCTOSIHUU 2 M OT TOTO YK€ CHUMKA.
3 HauGoublast JyinHa BOJIHBI CBETA, IPU KOTOPOH mpoucxoaut (otodddert mms
Bosb(pama, paBHa 0.275 mxM. HaiiTi paboTy BBIXOJa 3JIEKTPOHOB M3 BOJb(pama,
HanOOJIBIIYIO0 CKOPOCTh 3JIEKTPOHOB, BHIPHIBAEMBIX U3 BOJIb()paMa CBETOM C JUIMHOM
BOJIHBL, paBHOM (.18 MKM, HANOOIBIITYIO SHEPTUIO ATUX IEKTPOHOB.
4 OnpenenuTs SHEPTHIO, UCITYCKAEMYIO IIPU NIEPEXO/IE JIEKTPOHA B aTOME BOJIOPOJA
C TpeTbel OpOUTHI Ha MEPBYIO.

BAPUAHT 2
1 BosiHbl KpacHOro cBeTa B BOJIE MMEIOT IokKazarenb mpenomiieHus 1.30,a
¢uoneroBoro - 1.34. Ha ckoJbKO IO BpEMEHH U IO PACCTOSHUIO 3ama3/bIBacT
¢bpoHT proseTOBOTO CBETA B BOJE, €CIIM PACCTOSHUE OT UCTOYHUKA JI0 IPUEMHHKA
300 kM.
2 HaiiTy 0CBEIIEHHOCTb TOBEPXHOCTH 3EMIJIM, CO3JaBAEMYI0 HOPMAJIBHO MAJAOILUMHU
cosHeuHbIMH Tydamu. SIpkocts Cosnna 1.2 10° kn/m? . Pacctosnue ot 3emin 10



Connua 1.5 10® km, paguyc Conana 7 10° km.
3 DHeprus GoTOHA paBHA KHHETUYECKOM SHEPTHH AJIEKTPOHA, UMEBIIET0 HAYAIbHYIO
ckopocTh 10° M/c M yCKOpPEHHOTO Pa3HOCThIO TOTeHIManoB 5 B Haiitu mumy
BOJIHBI (DOTOHA.
4 HaiiTi HauOoNBIIYIO0 1 HAUMEHBIIYIO JUIMHBl BOJH B BUAMMOW OOJIACTH CHEKTpa
U3JIy4yeHHUsl aTOMa BOAOPOJa.

BAPUAHT 3
1 JIyu 6enoro cBera majgaet Ha HOBEPXHOCTh BobI o yriaom 60.0 .Uemy paBen
YroJl MEX/y HalpaBJICHUSIMH KpaitHUX KpacHbIX (n =1.329) u kpallHUX (HOIETOBBIX
(n=1.344) nyueii B Boge?
2 1o 06e CTOpOHBI OT TOYEYHOT'O MCTOUHUKA CBETA HA OJIMHAKOBBIX PACCTOSHUSIX,
paBHBIX | M, MOMEINIEHBI SKpaH U IUIOCKOE 3€pKajo, IUIOCKOCTH KOTOPBIX
napajuienbHbl. KakoBa OCBEIIEHHOCTh, cO31aBacMasi B LIEHTPE IKpaHa, €CIu CHUJla
CBETa UCTOYHUKA 2 K17
3 B sBnennu ¢porodddexra 37eKTPOHBI, BbIPhIBAEMbIE C MOBEPXHOCTH METalja
M3IYy4YeHHUEM 4acToTo f, MOJHOCTBIO 3a/EPXKUBAIOTCS TOPMOBSIIMM TOJEM MpU
pasHoct noteHuuanoB U , a mpu yactore f mojeM npu pasHOCTH NOTEHIIMAIOB
U . Ilo 3T¥M NaHHBIM BBIYUCIIUTH IOCTOSIHHYIO [1nanka.
4 PannoakTUBHBIA HATpUi pacmamaercsi, BbIOpaceiBas b-uactumbl. [lepron
noiypacnaaa Hatpus 14.8 yac. BeluucauTh KOJTUYECTBO aTOMOB pacnaBiIuxcs B 1
MT JaHHOTO paJIn0aKTUBHOTO 3J1-Ta 3a 10 yac.

BAPUAHT 4

1 Ha mbuibHyto mieHky (n=1.33) mamaeT HOpMajabHO IMYYOK JIydeu
6emnoro
cBeTa. KakoBa HauMeHbIIasl TOJIMHA IUIEHKH, €CJIM B OTPAaXEHHOM CBETE OHa
Ka)keTcs 3e1eHoi? [{irHa BOJIHbI 3e71IeHOTO cBeTa B BakyyMe 530 HM.
2 JIBe 2neKTpUYECKHE JIAMIIOYKH, MOCTABJIEHHBIE DPSIIOM, OCBEILAIOT JKpaH.
Paccrostnue ot namnouek 1o skpana 1 M. Ogny namny noracunu. Ha ckoiibko
HYXXHO IPUOJIM3UTE 3KpaH, YTOObI OCBEIIEHHOCTh €0 HE U3MEHMIIACh?
3 Ckonbko (oTOHOB momnaaaeT 3a 1 ¢ Ha ceTyaTKy rias3a yesloBeKa, €Cli IJia3
BOCIIPMHUMAET CBET C JUIMHOM BOJIHBI 0.5 MKM ITpY MOIIIHOCTH CBETOBOTO IOTOKa 2

107 Br?
4 OnpenenuTh MEepUOJ MOJTypacnaaa pajoHa, ecnu3a 1 cyr u3 1 muH aTomMoB
pacnanaercs 175000aTomoB.

Pasnea I. Mexanuka.

Bomnpocsl k 3maue Jga0opatopHbIx pador mo MexaHumke mo temMe «KnHemarmka m
AUHAMHUKA MOCTYNATEJIbHOT0 ABHAKCHHUSD)

1.®u3nyeckre BEIWMYUHBI U UX U3MepeHue. CucTeMbl euHUI (PU3NYECKUX BETUYMH.

2. MarepuanbHasi TOuka (OMpeneieHue), paauyc-BEKTOp (OMpeAesiCeHUuE), TPACKTOPHS
(ompenenenue).

3. Kak cooTHOCATCS «cUCTEMA OTCUETa» U «CUCTEMA KOOPIANHAT.

4.JIuneliHple U YIJIOBBIE CKOpPOCTH M yckopeHus. CBs3b Mexay HuUMHU. HopmanpHoe u
TaHI'€HIIMAJIBHOE YCKOPEHHUE.

5. 3aMkHyTas cucteMa (ONpeaeIeHue).

6. Ilepssiii 3akoH HproToHa. IHEpIMabHbIE CHCTEMBI OTCUETA.

7. Macca (onpenenenue), cuia (onpeaenenue). Bropoii 3akon HeroTona.

8. Cuna tspkectu. Bec Tena.

9. Tperuii 3akon HproToHa.

10. Cuna TpeHus MOKOS ¥ CUJIA TPEHUS CKOJIbKEHUS.

11. Umnynbe. 3aK0H COXpaHEHUS UMITYJIbCA. 3aKOH U3MEHEHUSI HMITYJIbCA.

12. Ilentp macc. Teopema 0 JBUKEHUH LIEHTPA Macc.



13. JIBmkeHue Ten C IepeMeHHOM Mmaccoi. YpaBHeHue Memepckoro. ®opmyna
[MnonkoBckoroO.

14. Pabota cuiel. KoncepBaruBHbIe CHItbl. [loTeHIIMATBHBIC TIOJIS.

15. Kunernyeckas W NOTEHLMaJIbHAs DHHEPIHsT MaTEpUAIbHOM TOUKM M CHCTEMBI
MaTepUAIbHBIX TOYEK. CBsI3b NOTEHIIUAIIBHON 3HEPTUU U CUJIBL.

16. IlonHas MmexaHu4ecKas SHEprus. 3aKOH COXPaHEHUsI MEXaHUYECKON PHEPIHH CUCTEMBI.

17. AbGcomrotrHo ynpyruii ymap (ompeneneHue), aOCOJIOTHO HEYNpPYruil — yaap
(ompenenenue).

Bomnpocsl k caade JjaGopaTopHbIX pador mo MexaHuke mo teme «KnHemarmka m
AUHAMHKA BPAIIATEJbHOI0 IBHKCHHUS»

1. Yto Takoe MOMEHT MHepuuu TBepaoro tena? KakoBa ero posib BO BpallareIbHOM
NBOKEHUN?

2. Yto Takoe MOMEHT UHEPLIUM MAaTEPUAIILHON TOUKU?

3. 3anuimuTe u MOSICHUTE, yemy paBeH MOMEHT VHEPLUU:
a)  CIUIOIIHOIO  IIapa  OTHOCUTEJIBHO  OCHM,  MpOXOJAUIel  uepe3  LEeHTp  Macc;
0) chepbl OTHOCUTEIBHO OCH, MPOXOASIIEH Yepe3 IIEHTP Macc;

B) MOJIOTO INUIMHApPA (KOJIbLIA) OTHOCUTEIBHO OCH, MPOXOJAIICH uepe3 LEeHTP Macc;
I) CIUIOIIHOTO LMJIWHIpa (JUCKAa) OTHOCHUTEIBHO OCH, IMPOXOJSIIe uepe3 UEHTp Macc;
1) TOHKOTO OJJHOPOJIHOTO CTEP>KHS OTHOCUTENIBHO OCH, POXOASIIEH Yepe3 LEHTP Macc.

4. Chopmynupyiite u nosicaure Teopemy LlTeiinepa.

5. Tlomyuute GopMynay A MOMEHTa HHEPIHMHM TOHKOTO CTEpPKHS OTHOCHUTEIIBHO OCH,
IIPOXOJAIIECH Yepe3 OAUH U3 €ro KOHLIOB.

6. Ilomyuute ¢opmyny A KUHETUYECKOM OSHEPruM Tejia, BPALIAIOIIErOCs BOKPYT
HEIOBUKHOM OCH.

7. HaiiTe ompenereHuEe MOMEHTa CHJIbl OTHOCHTEIBHO TOYKH? OTHOCUTENbHO ocu? Kak
OTPEEIAETCS HAlPaBJIEHUE MOMEHTA CHUJIbI?

8. UTo Takoe MOMEHT KoJIMuecTBa ABMKeHusA? Kak oH HanpaBieH?

9. ChopmynupyiiTe 3aKOH COXpaHEHHS M 3aKOH M3MEHEHHUSI MOMEHTA UMITYJIbCa.

10. 3anumuTe U NOSICHUTE ypaBHEHUE MOMEHTOB.

11. BeiBenute U cHOpMyYIUpPYHTE OCHOBHOHM 3aKOH BpPAIIATEIbHOTO IBIKEHHS TBEPAOTO
Tena.

Bomnpocs! k caaye J1abopaTopHbIX padoT Mo MexaHUKe M0 TeMaM «BoaHbDy, «CHibl B
npupoae»,

1. Bonubl B ympyrux cpenax. IIpononbsHble U monepeyHble BoJIHBL BomHOBOW (GpoHT u
BOJIHOBAsl IOBEPXHOCTb.

2. VYpaBHEHHME IUIOCKOM MOHOXpoMaTHueckol BoyiHbL. JlnmuHa BoiHbL CKOpOCTH
pacnpocTpaHeHus BoJHbl. Pa3oBasi CKOPOCTb.

3. DOneprus BosiHBL. [IMOTHOCTH 3Hepruu. BeKTOp IUIOTHOCTM NOTOKAa 3HEPruu (BEKTOP
YMoBa).

4. Ipununs! otHocuTenbHOCTH ["anunes u Ditnmreiina. [IpeobpazoBanus ['anumes.

5. Bunmet nedopmaruu tBepmoro Ttena. Jlepopmaruu pacTsbkeHus (CKaTus), CIBUTA,
Kpy4eHHUs U U3ruda.

6. 3akon I'yka. Moayne FOura. Kospoumment Ilyaccona. I[loTeHumanbHast sHEprus
yrpyroi aedopmarum.

7. 3aKOH BCEMHUPHOTO TAroTeHus. 3akoHbl Kemepa.

8. ®uHuTHOE M MHOUHUTHOE ABIKEHUs. KocMHuueckne CKOpOCTH.



HpnMeprle TECTOBbIC 3aJaHUA 1JIA TCKYIIECro KOHTPOJIA.

®UO, rp. BapuanTtNel
MarepuanbHasi Touka M IBHXKETCS 0 OKPYKHOCTBIO CO CKOpPOCThIO V. | |
Ha puc.1 nokasan rpaduk 3aBUCHIMOCTH CKOPOCTH V; OT BpeMeHu. Ha | 2
pHUC2 yKa)KWUTE HAIPaBJIECHUE MIOJHOIO YCKOPEHUS B TOUke M B MOMEHT | 3
BpPEMEHHU t3. 4
M 1
v, 1
Pue. 1 Pue. 2
Yactuia n3 cocTosHUS NOKOS Hayajla ABUraThCs 10 OKPYKHOCTHU 1
paguyca R=1M ¢ MOCTOSHHBIM YITIOBBIM yCKOPEHHEM £= 2 €2, 2
OTHolIEHNE HOPMAJIBHOTO YCKOPEHHUS K TaHI'€HCAJIbHOMY 4depe3 | ¢ 3
paBHO 4
8
JIMCK M LWIIMHIP OAMHAKOBOM Macchl U paauyca. s uX MOMEHTOB I.> I,
HWHEPLIMU CIIPABEIIIMBO COOTHOIIECHHE. . ... I,< I
8 Ly =1y
N —
JIBe MatepuaabHble TOYKUA OJMHAKOBOM MacC ABMXKYTCS C OJMHAKOBOM | 2
YIJI0BOM CKOPOCTBIO IO OKPYKHOCTAM panuycaMu Ry =2 Ry. Ilpu atom | 4
OTHOIIIEHHE MOMEHTOB UMIyJbca To4ek L1 / Lz paBHo.... 1/4
1/2
CreHka ABUKETCSl CO CKOPOCThIO V. HaBcTpeuy el co CKOpOCThIO U 1
nBukeTcs mapuk. C Kakoil CKOPOCTBIO OTCKOYHMT IIApUK B pe3ynbrare | 2
a0COJIIOTHO YIIPYTOTO CTOJIKHOBEHUS CO CTEHKOM: 3
2u+V 4
u+?22V
2u+2V
utV
Kakoe Teno (paBHBIE MacChl) CKaTUTCS C TOPKH ObicTpee: monast cepa | 1
WJIY 11ap. 2
[Tomas chepa 3
[ap 4
OauHaKoBO
3aBHCHUT OT TOJIIHMHBI CTEHKU Cepsbl
2 1
Uro onpenenseT ycaoBue S > 0, rae U-noTeHmanbHas 3Heprus, D)
S- koopauHara i

1.6e3paznuuHoe paBHOBECHE; 2. HEYCTOHYMBOE paBHOBECHE; 3.
yCTOMUYMBOE paBHOBECUE;4.CUITY, NEHUCTBYIONIYIO B MOTEHLIUATLHOM
110J1e




IIpumepHbIe 3a1a4n 1J1s1 321l THI J1a00PATOPHBIX padoT.
1. KoopauHaTel TOUKM 3aJlaHbl YpaBHEHUSIMU x = Acoswt, y = Bsinwt, rne A, B, o —

IIOCTOSIHHBIE. YeMy paBeH MOyJIb YCKOPEHUS TOUKHU?

2. Yron mnoBopoTa kojeca pamuycoM 10 cM U3MEHSETCSs €O BPEMEHEM II0 3aKOHY
@ =4+2t—t[pax]. OnpenenuTs YrioByio U THHEHHYIO CKOPOCTH.

3. C kakoii BBICOTHI h ymano Teno, eciiu B MOCIEAHIO CEKYHy OHO TPOLUIO IMyTh 76 M?

4. JIudt nBUKETCS BBEPX C MOCTOSHHBIM 3aMeUIEHUEM « . YenoBeK B TU(TE YPOHUI KHUTY.
YeMy paBHO yCKOpEHHE MaaloMeii KHUTH OTHOCUTEIBHO ndTa?

5. Omnpenenuth CUITy HaTSKEHUS HUTH MaT€MaTHYECKOIO MasTHUKAa Macchl m, KOTOPBIN
BHUCHUT B BaroHe, JABWKYILLEMCS TOPU3OHTAIIBHO C YCKOPEHUEM d .

6. Iap abCoOMOTHO YIPYTo CTATKUBACTCS C TAKUM K€, HO MOKOSIIMMCS 11apoM. [1oJ] kKakiuM yriiom
OHM pazieTsrca? Y iap HEHEHTPaIbHbIN.

7. Temo Maccoi m JBUXKETCS CO CKOPOCTBIO V U YAAPSETCs O HEIMOABUKHOE TEJI0 TaKOU XkKe
Macchl. ¥Yaap HeHTpaibHbIi U Heynpyruid. Kakoe konuuecTBo Teluia, BbIAECTUBIIEECS IIPH YAApE.

8. Illapuk majgaeT ¢ HEKOTOPOM BBICOTHI M3 COCTOSIHMS MOKOs. KakoBa ero ckopocTsb Imocie
IIPOXOXKIECHUSI paccTossHus 78,4 M?

9. llap xatutcs Mo rOpU30HTAIBHON IIIOCKOCTU. HaliTH OTHOIIEHHE €ro MOJHON SHEPTUH K
KMHETUYECKOM SHEPIUU MOCTYNATENbHOTO IBUKECHHUS.

10. Uemy paBeH MOMEHT MHEPIIMH OJTHOPOTHOTO CTEepskHs AMUHBI /=20 cM 1 Maccbl m=600 T
OTHOCHUTENIBHO OCH, POXOJAIIEN YEPE3 €r0 CEPEANHY, EPIEHANKYISIPHO EMY.

11. Touka nexur Ha oOone Bpalmarolierocs Kojieca. Bo CKONBKO pa3 HOpMajbHOE
YCKOPEHHUE TOUYKH OTJINYAETCA OT €€ TAaHT€HIUAIBHOTO YCKOPEHMSI B TOT MOMEHT, KOI/la BEKTOD
TI0JIHOTO YCKOpeHus cocTasiseT yron 30° ¢ BeKTopoM ee JTHHEHHOM cKopocTH?

12. JTuck maccoit m=5 kr u paaunyca R= 20 cM kaTuTcsi 0€3 CKOJIbKEHHUS TI0 TOPU3OHTATILHOM
TUIOCKOCTHU CO CKOPOCThIO V=4 M/c. HailTu kuneTnyeckyo sHepruto W nucka.

13 ®azoBas ckopocTh BoJHBI paBHa 300 m/c. UeMy paBHa JIMHA BOJIHBI, €CJIA €€ KPyroBas
yactoTa pasHa 2500 ¢'?

14. MarepuanbHas TOYKa COBEPIIAET TapMOHMYECKHE KoJeOaHHs 10  3aKOHY

2r &
x=09 cos(?t + Z) . Uemy paBHO MaKCHUMaJIbHOE 3HAUEHHE YCKOPEHUS TOUKHU?

15. Yem ompenensiercs: a) BBICOTA 3ByKa; 0) TPOMKOCTb 3ByKa?
Paspnen I1. MoJiekyasipHas (pu3MKa 4 TEPMOAMHAMMKA.

Bomnpocs! k ciade 1a0opaTopHbIX padoT MO0 MOJIEKY/JISIPHOHN (pU3NKe M TEPMOJUHAMUKE
no Temam «PeajibHble ra3bl M JKHAKOCTH»

1. Kakue oObeMHBbIe CBOMCTBA JKUIKOCTEH BbI 3HaeTe? B yeM 0COOEHHOCTh 3THX CBOMCTB?

2. OOBsACHUTE MEXaHU3M BOSHHUKHOBEHHS MOBEPXHOCTHOTO HATSHKECHUSI.

3. CdopmynupyiiTe 3HEpPreTHYecKoe U JAMHAMUYECKOe ompeneicHus Kodddummenrta
IIOBEPXHOCTHOTO HATSKEHUS.

4. KakoB ¢usuveckuil cMbica KO3 HUIMEHTa MOBEepXHOCTHOro HaTshkeHusa? KakoBa ero
pa3zMepHocTh B cuctemax CHU u CI'C?

5. Kak HampaBiieHa cujla TIOBEPXHOCTHOTO HATSDKEHHS: a) OTHOCHTEIBHO IOBEPXHOCTH
KUAKOCTH?
0) OTHOCHTENILHO 000 TMHUH, IO KOTOPOU MOYKHO Pa30pBaTh MOBEPXHOCTH KUAKOCTHU?

6. [loueMy y BceX BELIECTB IOBEPXHOCTHOE HATSHKEHUE YMEHBIIAETCS C TEMIIEPATYpPOil?

7. Hanumure ycaoBUs paBHOBECHS HA I'PAHUIIEC JBYX KUJIKOCTEH U HA IPAHULE KUIKOCTb-
TBepoe Teno. Yto Takoe kpaeBoil yromu?

8. [Ipu KakOM YCIIOBUH KHAKOCTh CMAaUMBAET TBEPJIOE TEIO? HE CMAYUBAET?

9. Kakue 3HaueHMs NpPUHMMAET KpaeBOM yros i CMadyMBaIOUIEH M HE CMadMBaOLIEH

KUAKOCTH?

10. Kakue BelecTBa Ha3bIBArOTCSI IOBEPXHOCTHO-AKTUBHBIMU?

11. Jnsa xakuX MOBEPXHOCTEH KHUJIKOCTH CYIIECTBYET Ao0O0aBoyHOE naBieHue? OT 4ero oHO



3aBUCHUT?

13. Ot 4yero 3aBUCHUT BbICOTA MOAHATHUS KUAKOCTH B KalWJLIsipe?

14. Yem oTnuuaroTcst KpUCTAJUIMYECKUE TeNa OT aMOP(HBIX?

15. Kakue nedextsl B KpucTayljax BaM U3BECTHBI?

16. KakoBbI OCHOBHBIE NIOJIOKEHUS KJIACCUUECKON TEOPUH TEIIIOEMKOCTH TBEPBIX TEN?

17. Kak cBsi3aHbl MeXAy cOO0H yrenbHas U MOJISIpHAs TETUIOEMKOCTH?

18. KakoBo conepxanue 3akona [lrononra u [1tu?

19.Yem oTnuyaroTcsi peaibHbI€ ra3bl OT UCATbHBIX ?

20. KakxoBa 0COOEHHOCTB CHJI MEXMOJIEKYIIPHOTO B3aUMOICHCTBHS?

21. 3anumute ypaBHeHue Ban-nep-Baanbca 11 Ipon3BOIBHOIO KOJIMYECTBA BellecTBa. B
4eM CMBICII ITOTIPAaBOK IIPU BbIBOJIE yYpaBHEHUs Ban-nep-Baansca?

22. OOBsICHUTE IKCTIEPUMEHTAIbHBIE H30TEPMBI PEaJbHOTO Ta3a.

23. YTo Takoe KpUTHUYECKasl TOUKA? KpUTHUECKAsl TeEMIIepaTypa? KpUTHYECKOE COCTOSIHUE?

24. Kak cBs3anbl k03¢ duimentsl Ban-nep-Baanbca ¢ kputuueckumMu nmapamerpamu’?

25. Yrto Takoe HaChIILICHHBIN TTap?

26. Yto Takoe ucrapeHue u KoHAeHcarus?

27. Yto takoe ¢aza? ¢pa3oBblii mepexoa?

28. YUem otnnuaercs (azoBslii nepexoa I poaa ot dazosoro nepexona Il poxa?

HpnMeprle TECTOBbLIC 3aJaHUA IJA TEKyIEero KOHTPOJIs.

JlaBiieHHE UIEaNbHOTO ra3a 3aBUCHUT OT: TOJIBKO OT A

A. KOHIIEHTpALMU MOJIEKYJT TOJIBKO OT b

b. cpeaHel KWUHETUYECKON YJHEPTUU MOJIEKYII norA,uorb

HU OT A, HM 0T b
IIpu nepexoxe u3 cocrosiHusa B B cocTosiHue A yBEJINYWIACh B 6 pa3
BHYTPEHHSS SHEPIUS UA€aTIbHOTO ra3a yBEJINYWIACh B 4 pasza
p,Ta yYMEHbIINJIAch B 6 pa3
20 yMEHbIINIIACh B 4 pas3a
10
.
HE U3MEHUJIAch
NneansHOMy Ta3y cOOOIIMIN KOJUYECTBO TEIOThl 400 yBermmunnack Ha 200 JIx
Jlx. T'a3 H30TEpMUYECKHM paCLIUPHUIICS, COBEPILIUB yMenbImmIach Ha 1000 JIx
paboty 300 [I>x. BHyTpenHss sHeprus raza mpu 3ToM yMmenblmacs Ha 200 Jhx
Tenno€MKOCTb MOJIS HI€aTIbHOTO OTHOATOMHOIO rasza R/2
IIPYU IOCTOSIHHOM JIaBJIEHUH pPaBHA R
3R/2
S5R/2
B kakoMm u3 mpoleccoB nepexoAa HMIACAIbHOIO raza U3 A
coctosHus | B cocTosiHME 2, M300pakeHHOM Ha pV- b
JuarpaMMe, ras COBEPIIACT p 4 HAMOONBIIYIO B
pabory? 2 Bo Bcex Tpex mpoueccax ras
1 @ 2 COBEpIIAET OJIMHAKOBYIO
B paboty
0] \%

Ecmu AU - u3aMeHeHue BHYTPEHHEN S3HEPTUU UIEATBHOIO | 4 >0 AU =0




ra3a, A4-pabotarasa, Q- TeIioTa, COOOIIEeHHas ra3y, TO | 4 >0 AU < 0

ISl aIMa0aTHYECKOTO CYKATHSI CIIPABE TUBEI A<0 AU =0
COOTHOIIICHUS:

AU >04<0
D¢ dekTHBHOCTH XOIOIUIBHON MAIIUHEI, paboTaroIIeH ®  (Tuarp-Txon)/ Tuarp
no 1ukiy Kapao pasen o Tarp/(Twarp-Txon)

d (T Harp~ T xon)/ Txon
o Tioi ( T Harp~ T xon)

X -Kkakas pu3udecKas BeJIMYMHA B 6apoMEeTpUIeCcKOit

® Xexg| -2
opmyne: X exp| ———
kT
1. KOHLIEHTpauXs MOJIEKYI ; 2.BHyTpeHHsIs
SHEprus MoJiekyn rasa; 3. IloreHunanbHas
sHeprus; 4.1aBJIeHUE Ha YPOBHE MHUP. OKEaHa

AW

IIpumepHbIe 3axa4M 1JIs1 3aIIMTHI JJA00PaTOPHBIX padoT
1. Cocyn HamoyHeH ra3oM M cooOmiaercsi ¢ arMoc()epHbIM BO3AYXOM MPU HOPMAIBHBIX

ycosusx. Kakas wacTh Macchl rasa BHIAIET M3 cocyma, ecmu ero HarpeBath ot £, =0°C 1o
t, =100°C?

2. B cocyn ¢ Bomoii ¢ oOmeil TemmoemkocTthio 1,5 kJIx/K mpu Temmeparype 20°C
nomecTuiu 56 r ibaa npu -8°C. Kakas TeMrepaTypa yCTaHOBHUTCS B coCy/e?

3. Onpenenuts oTHOUEHHE Teroemkocreit C, u C, g merana CH,.

4. Kakas oHeprusi BbLACISICTCS MPH CIUSHUM MEJIKHUX BOJSHBIX Kareidb paguycoM
2-107 MM B OHY KaIUTIO pagrycoM 2 Mm?

5. Haiitu cpenHio0 MHY CBOOOJHOTO mpoOera MOJIEKYNl BO3IyXa IpU HOPMAaJbHBIX
ycioBusix. luamerp Moisiekyn Bo3ayxa 0,3 HM.

6. [Ipu n306apruecKkoM pacIIMpEeHUH JABYXaTOMHOTO ra3a Obula coBepiueHa padora 156 JIx.
Kakoe konmuecTBO TermoThl ObLIO COOOIICHO Ta3y?

7. B onuHakoBBIX OayulOHaX NMPU OJMHAKOBOM TeMmIeparype HaxXOoISITCs paBHBIE MacChl
BOJIOPO/a M KUciopoa. Bo ckoibKko pa3 gaBieHne, MPOU3BOAMMOE BOAOPOIOM HA CTEHKH OaJlIoHa,
Oyzet OouiblIe, 4YeM JaBlieHHE KUCIOPOAa, €CIM MOJIIpHAast Macca Kuciaopoza 32 r/Moiib, a BOJAOpoIa
2 r/monb?

8. IIpu 0°C MoJeKynbI KHCIOpOa MMEIOT CPEHIOK CKOpocTh 460 Mm/c. Kakosa mpu 3Toi
TEMIIEpaType CPEIHsASA CKOPOCTh MOJIEKY] a30Ta?

9. MbuibHBIN Ny3blph MMeET paguyc 2 cM. KakoBa pasHuIla MEXIy JaBICHHEM BO3ayXa
BHYTpU My3bIpst U cHapyxku? Ko3hduiueHT moBepXHOCTHOrO HATSHKEHUS MBUIBHOTO PacTBOpPA
cuutath paBHbM 0,07 H/m.

10. Jlen, umeromuii Mmaccy m = 10 r, B34ThIil Ipu Temneparype ¢ = -20°C, HarpeBaercs U
npeBpainaercs B nap. Hailinure namenenue A4S sSHTpONUHU IPU TAKOM MPEBPALLCHUN.

11. O6wem raza mpu aguadaTUYECKOM pacIIUPEHUH YBEJIWYMIICS B 2 pasa, a TemIeparypa
yMmeHbImiach B 1.32 pasa. Haiinute uncio creneneit cBOO0 bl MOJIEKYJIBI.

12. Azor maccoit m = 10 r, HaXOAsIIMICSA NPU HOPMAJbHBIX YCIOBHSX, CKUMAETCS 10
oobema V, = 1.4 1. Haiinute naBnenue p,, temmeparypy T, u paboty cxarus A, eciad a3or
C)KMMAeTCs U30TEPMHUUECKU.

13. Azor maccoit m = 10 r, HaxOAsIIMICSA NPU HOPMAJbHBIX YCIOBHSX, CKUMAETCS 10O
oobema V, = 1.4 1. Haiinute naBnenue p,, temmeparypy T, u paboty cxarus A, eciad a3or
CKUMAaeTcs anadaTHIeCKH.

14. B 6annone HaxoaAusIcs HEKOTOPbIH ra3. Koraa yacTh ra3a BBITYCTHIIN, TEMIEpaTypa ra3a
B 0aJsIOHE YMEHbIIWIACh B 3 pa3a, a JAaBleHHE yMEHbIIWIOCh B 4 pa3a. Kakyro yacte (%) rasa
BBIITYCTUIIN?



15. Ilpu HarpeBaHWU B MOCTOSIHHOM OOBEME KHCIOPOJ MMEET YAEIbHYIO TEIJIO0EMKOCTb
cv=0657 JLx/krrpan. KakoBa ynenbHas TEMJI0EMKOCTb KUCIOPOa IPU OCTOSHHOM JaBJICHUH?

Pazpea II1. DaekTpomMarseTusm

HpnMeprle TECTOBbLIC 3aJaHUA IJA TEKyIero KOHTPOJIs.

3aaHa KapTUHA JTUHUI HANIPSKEHHOCTH JIEKTPUUYECKOTO 0. B kakoit
Touke A, B unmun C — cuia, IeficTBYyIOIasi HA BHECEHHBIH B MOJIE POOHBII
3apsia, OyneTr HauOoJbIIei?

oC

=B

A

B

C

BO BCEX TOYKax Cujia
OJWHAaKOBAa I10

\
Toueunslit 3aps] +g HaXOIUTCA B LIEHTPE c(hepuyecKOi MOBEPXHOCTH. YMEHBIIUTCS
Ecnu yBenuuuthb paguyc cepruueckoil moBepXHOCTH, TO IOTOK BEKTOPA YBEITUYUTCS

HAMPSHKCHHOCTH 3JIEKTPOCTATUYECKOTO TMOJIT Yepe3 MOBEPXHOCTD
cdepsl...

&

2

HE U3BMCHUTCA

Sy
Sz
PaboTa cuJl 31€KTPUYECKOro TOJIs IIPH HepeMelienny 3apaaa -2 MKKi u3 | -40 x10° ik
TOYKH 10J1s ¢ noteHuranom 20 B B Touky ¢ nmotennuaiom 40 B paBHa... -40 JIx
40110 Tx
40 JIx
Kaxnplii 13 4eThIpeX OJMHAKOBBIX MO MOJYIO TOYCYHBIX 3apsiioB (cM. | 24/2 E, Bmpaso
pHC.), pAacIOJOKEHHBIX B BEpPUIMHAX KBAJpara, CO34aeT B TOYKE | 2./5 E prepo
TIEPECEYCHHUS] JUArOHANCH HICKTPHICCKOE M0JI€, HAIPSIKECHHOCTh KOTOPOro |41 BIPABO
paBHa E. ['pagueHT noreHnuana Iojs B OTOM TOYKE paBEH U | 4E, BieBO
HaIpaBJIEH TOPU30HTAIBLHO
_q o —e +q
- +
a e ¢ a
Tpu kongencaropa emkoctsiMu C1 =1 Mk®, (2 =2 MKk® u C3 = 3 Mx® 120 B
COEIMHEHBI MOCIE0BATEIBHO U MPUCOEANHEHBI K HICTOUHHUKY 60B
HaIpsDKeHUs ¢ pasHocThio noteHuuanos U = 220 B. Kakoe nanpspkenue | 40 B
YCTaHOBUTCS MEX]y IJITaCTUHAMU KoHJeHcaropa C1? 20B
VYKaxuTe NpaBUIbHYIO pa3MepHOCTD AleKkTpoaBKyiel cuibl (OC). | 1
1) H\Ko; 2) HK; 3) LoxKon; 4) dx/K; 5) 12
1/(A-Om). 3




Cuna toka 3a 10 ¢ paBHOMepHO Bo3pactaeT oT 1 A 10 3 A. 3a 310 Bpems 40 Kn

4yepes NOMNEPEeYHOe CEUCHUE IPOBOAHMKA IIEPEHOCUTC 3apsijl PaBHbIN: 20 Kn

10 Kn

30 K

IIpumepHbIe 3axa4M JIs1 3aIMTHI JJA00PaTOPHBIX PadoT
1. HaiiTu Hanps»KeHHOCTh NOJIS B TOUKE, JIeXKalllel MOCepeIuHE MEKIY IBYMS TOUEUHBIMHU
sapsgamu ¢;= 8°10° Kn u  ¢2=-6°10"° K B Bakyyme. PaccrosiHue Mex Iy 3apsaamu 7= 10 cwm.

2. B 0HOPOIHOM TIOJIE, HANIPSKEHHOCTh Kotoporo 10° B/M, nomeren snekrpon. Kakosa
KMHETHUYECKasi SJHEPTHsl DJIEKTPOHA MOCJIE MPOXOKIACHUS pacCTOSAHUS 1 cM?

3. Jlunos, 3apsaasl KoToporo pasHbl = 107 Kt 1 pacnonoskeHsl Ha paccTosHuM 1 cM apyr
OT JIpyra, MOMEIIEH B OJHOpoaHOE 3MekTpudeckoe noine E= 100 B/cm. KakoBa moTeHImanbHas
SHEPrusl AUIOJS B NTOJIOKEHUH NEPIIEHIUKYIIIPHO CUIIOBBIM JIMHUSAM I10JI?

4. K «xongeHcaropy emkoctbto 90 nd mnpUCOEOUHSIOT IpYrod  KOHJEHCAaTop
nocnenosarenbHo. [Ipy 3ToM cymMmapHas eMkocTh crtana paBHa 9 nd. Uemy paBHa €MKOCTh
IIPUCOEANMHEHHOTO KOHJeHcaropa?

5. ¥YaenpHoe  compotuBieHue Meau npu  t=20°C paBHO

1,810® OmecMm. UeMy paBHO CONpOTHMBIEHHE MEIHOH NPOBOJOKH MHOH 100 M n
nonepe4nsiM cedenreM 0,5 mv? mpu 1000°C?

6. AmnepMmerp A u3MepeHMs] Toka 10 2A ¢ BHyrpeHHuUM comnportusieHuem 0,1 Owm
HEO0XOAMMO HCHOJIB30BATh ISl U3MepeHHst TOKOB 10 22A. Kakoe conmpoTuBIEHHE T0JKEH UMETh
LIyHT?

7. Ilnockuii BO3AYIIHBIA KOHJEHCATOp HMeeT eMKocTb C M 3apseH 10 pPa3sHOCTH
norenimanoB U. Kakyio paboTy Hasi0 COBEpIINTh, YTOOBI BABOE YBEIHMUUThH PACCTOSTHHE MEXKIY €T0
oOkaKamu?

8. 'anbBaHMueckuii meMeHT gaet Tok 0,3 A npu 3aMbpIKaHUM €r0 Ha CONPOTUBIEHUH 6 OM
n 0,15 A — npu 3ambikaHuM Ha conpotusiieHue 14 OMm. OnpenenuTs TOK KOPOTKOTO 3aMbIKaHUS.

9. CKONBKO DJIEMEHTOB HYKHO COCIMHUTH TMapajUyieNbHO B Oartapero, 4ToObl TMpH
MOAKIIIOUEHUHU K Hell compotuBieHus 49 OM monyuuth cuily Toka B nenu 2 A? D3JIC kaxzaoro
anemenTa 100 B, BHyTpeHHee conpotusienue 2 Om.

10. DnexTpoH, Npois YCKOPSIOIIYIO pa3HOCTh noTeHuanoB 320B, BieTaeT B CKpeILlEHHbIE
IO/ IPSIMBIM YIJIOM 3JIEKTPUYECKOE U MAarHUTHOE I10JI€, B KOTOPOM OH ABHMIaeTCs MPSMOJIMHEHHO.
OnpenennuTh BEIUYUHY HANPSHKEHHOCTU AJIEKTPUUECKOTO MOJISA, €CJIM MOJYJIb BEKTOPA MarHUTHOM
uHaykuuu pasex 0,3mTo.

11. 3aMKHYTBIN TIPOBOAHUK comnpoTuBieHHEM R=3 Owm HaxoauTcsi B MarHUTHOM mnoje. B
pe3yapTaTe M3MEHEHHs 3TOr0 NOJs MAarHUTHBIM NOTOK, IPOHU3BIBAIOLIMI KOHTYp, BO3pPOC C
@®;=0,002 B6 no ®,=0,005 B6. Kakoii 3apsia mpoiien uepe3 morepeyHoe CeYeHHe MPOBOTHUKA?

12. JIBa KpyroBbIX BUTKa PacIlOJIOKEHBI B JIBYX B3aUMHO-IEPIIEHIUKYISAPHBIX MIOCKOCTSIX
TaK, 4TO IIEHTPBl 3TUX BUTKOB COBIAJAIOT. Paanyc KaXaoro BUTKAa 2 CM M TOKH, TEKYIIUE IO
BUTKaM, [, =1, =5 A . HallTu HanpsHKEHHOCTh MarHUTHOTO MOJIS B LIEHTPE 9THX BUTKOB.

13. B mpouecce »saekTposiv3a TMOJIOKUTEIbHBIE HOHBI TEPEHECIM Ha Karoa 3a 2 ¢
MOJIOXKUTENbHBIN 3apsa 5 Kit npu cune Toka 1 A. Kakoii mo MoAy:mio 3apsii IEPEHECIIN 3a 3TO BPeMst
OTpPULIATENbHBIEC HOHBI?

14. B xonebaTenbHOM KOHTYpE 3aBHCHMOCTh CHIIBI TOKa OT BpPEMEHHU OIMHUCHIBACTCS

ypaBuennem i =0,06sin10°7¢. Onpenenuts YACTOTY DIEKTPOMATHHTHBIX KOJNeGaHHH 1

MHYKTUBHOCTb KaTYIIKH, €CITM MAKCUMAaJIbHAsl SHEPTHsl MarHUTHOTO mojts 1,810 k.
15. Kakyro HHIYKTUBHOCTb HAJI0 BKIIIOYUTD B KOJIEOATEIbHBINA KOHTYpP, YTOOBI P €MKOCTH
B 2 MK® MOJTY4UTh 3BYKOBYIO yacToTy 1000 ¢'? ConpoTuBieHneM KOHTYypa npeHe6peyb.

Pa3nes IV. Ontuka. J1eMeHTbl AaTOMHON (pU3MKH M QU3UKH AApPa




HpnMeprle TECTOBbIC 3aJaHUA IJA TEKyIero KOHTPOJIs.

1. Ha pucyHke TmOKa3aHbl KPHUBBIE  3aBHCUMOCTH i
CIEKTPAJTbHON IJIOTHOCTH
JHEPreTH4YecKoil CBeTHMOCTH a0COJIOTHO YEepHOro TejJa OT

TJINHBI
BOJIHBI TIIPHM PpPa3HbIX TeMIIepaTypax. Ecim KpuBast 2 0
COOTBeTCTByeT A Hm

CIEKTPY U3/1y4YeHHus1 a0COTIOTHO YepPHOro Tesaa npu remneparype 1450 K,
TO KpHuBas 1 coorBercTByeT Temneparype (B K)....
725 2900 1025 5800

2. CBeroBbIe BOJHBI MOTYT OBITH NMOJISPU30BaHbI, 4 3BYKOBble¢ BOJIHbBI B ra3e — HeT. YKaXKuTe
HaHJydlee 00bsiCHeHHe 3TOMY (aKTy.

1) CeroBble BOJHBI PACIpPOCTPAHSIOTCS NMpH 0o0Jiee BBICOKMX CKOPOCTSAX, YEM 3BYKOBBIC;, 2) JUIA
CBETOBBIX BOJIH HaOmonaercs s dext Jlomnepa, a 11t 3ByKOBBIX — HET; 3) CBETOBBIE BOJIHBI HMEIOT
0oyiee KOPOTKYIO JJIMHY BOJIHBI, YeM 3BYKOBBIC; 4) CBETOBBIE BOJIHBI UMEIOT 00Jiee BBICOKYIO
4acTOTY, YEM 3BYKOBBIE; 5) CBETOBBbIE BOJIHBI IIOIIEPEUHBIE, TOI/1a KaK 3BYKOBBIE BOJIHBI B raze —
IIPOJIOJIbHBIE

3. Ha nna¢parmy nagaetr my4ox MOHOXpPOMATHYECKOro cBeTa. Eciiu B 0TBepCcTHH YKJIAABIBACTCS
04eHb 00JIbIIOE YUCJI0 30H PpeHelisi, TO aMIUIMTY/1a KOJ1e0aHHUIi CBEeTOBOM BOJIHBI B TOUKe
HA0JII0IeHUs] PaBHA:

A=A, 2) A=(A1TA2)2;  3) A=(A1-A)2;  4) A=A1/2;  5) A=A-A,.

4. Ha puc npencrasieno pazouenue 30H @penens. Onpenenure pa3HOCTh X012 MEXKIY BOJTHAMH,
pacnpocTtpassomuMucs no mnyta N;P u NoP

> A ) m\\ -
> 7\1/2 = = P
i o e

> Yak

S. Jus1 nanHOro oTOKATOAA BEJIHYHHA 3aJePKUBAIOLIEH PAa3HOCTH NOTEHIIUAJIOB 3aBHCHUT OT:
A. YacroTs! nmagaromiero ceera. b. PaboTs! Beixoa anekrponos. B. Marepuana karona. I'.
HMHTEHCUBHOCTH CBETOBOI'O MOTOKA.

BapuaHTbl OTBETOB:

1) Tonbko ot b, Bu I'; 2) Tonbko oT Bu I 3)toneko oT Au b;4)or A,b,Bul; 95)
TOABKO OT A, b u B.

IIpumepHbIe 3a1aHNs VIS 3aIIATHI J1a00PATOPHBIX PadoT

1. Pamgmyc xpuBu3Hbl BorHyroro 3epkaina 20 cm. Ha paccrosHum 30 cm oT 3epkaia
MOCTaBJIeH NpeaMeT BbicoToil 1 cM. HaiiTu monoskenue u BbICOTY H300paKEHHUSL.

2. Haiiti ¢okycHOE paccTOSIHUE Ul ABOSIKOBBIMYKIION JuH3bI R, =15cm u R, =-25cm.

IToka3zarens npenoMieHUs MaTepuala JuH3sI 1,5.
3. KakxoBa peanpHass r1iayOuHa OacceifHa, €CIM TIpU ONPEACICHUH «HA TJa3» [0
BEPTUKAJIHLHOMY HAlpaBJICHUIO IITyOHWHA ero Kaxkercs: paBHON 2M. [lokazaTenb MpenoMIIeHHs BOJIbI

1,337



4. Ha mytu OgHOTO M3 HMHTEPPEPUPYIOMIMX Jydel MOMEIaeTcsl CTEKISHHAs IUIACTUHKA
TonmuuHOM 12 mxM. CBeT majaeT Ha IUIaCTMHKY HOpMaibHO. Ilokaszarenb mpenoMieHHs CTeKiIa
n=15; minHa BonHbl cBeTa A =750um. YeMy paBHO 4YMCIO IOJIOC, HA KOTOPOE CMECTHTCS

uHTepEepeHIIMOHHAs KapTuHa?

5. Hudpakumonnas pemerka mmpuHod 4 cMm umeer 2000 MmTpPUXOB W OCBEIIACTCS
HOPMaJIbHO MaJAIOLIMM HE MOHOXPOMAaTH4EeCKMM cBeToM. Ha skpaHe, ynajieHHOM Ha pacCTOSIHHUE
50 cM, MakCUMyM BTOpOTO IOpsAJKa YAAJEH OT LEHTpajabHOro Ha 3,35 cm. HaliTu 1ynHy BOJIHBI
CBETa.

6. Kak u3MeHuTcs mupuHa nojoc B onbiTe FOHra, eciny 0 JHOBpEMEHHO YMEHBIINTD B 2 pa3a
paccTosiHUE MEXy LIENISIMU U YBEJIMYUTH B 2 pa3a pacCTOSIHUE 710 IKpaHa?

7. Haiitn pagmyc derBeproil 30HbI DpeHens, eciau pacCTOsSHUE OT MCTOYHUKA CBETa JI0
BOJIHOBOW TIOBEPXHOCTH 1 M, paccTOsIHHE OT BOJHOBOM MOBEPXHOCTH J0 TOYKH HaOmoAeHus | M.
Jlmuna BoJsiabl cBeTa 500 HM.

8. Ha myrm mydka cBera 0ejoro ILBeTa IMOCTaBJICHbI JIBa MOJSPU3ATOPA, OCH KOTOPBIX

OpUEHTUPOBaHbl NEPHEHAUKYIApHO. Kak oOpHeHTHpoBaHBI BEKTOpPHl HANpsDKEHHOCTH £ n

VHYKIIMK B B IIydKe CBETa, IPOLIE/IIEM depe3 06a mospusaropa?

9. Kak u3MEHHTCS HSHEpreTHYeckass CBETHMOCTh YEPHOTO Tella, €CIU €ro TeMIepaTypy
YBEJIMYUTH B 2 paza’?

10. JnuHa BOJHBI CBETa, COOTBETCTBYIOIIAs KpacHOW rpanune Qotosdpdexra amsa
HeKoToporo Metaia 275 uM. KakoBa MuHuManeHast sHeprust poToHa, BEI3BIBAIOIIETO POTOADGEKT?

11.. OnpenenuTe nepuoA noiypacnaga paguoakKTUBHOIO M30TOIA, €CJIM U3BECTHO, UYTO €r0
aKTUBHOCTb yMeHbI1aercs B 1,07 paza 3a 100 nueit.

12. B KaKko# S1eMEHT MPEBPALIAETCs PAJMOAKTHBHBIA M30TON CypbMbI o, SH'> oCJIe
gyeTelpex [ -pacnanos?

13. Kak u3MeHATCS 3HAUEHUS! SHEPTUU YacCTHUIbl B IOTEHIMAIBHON SIME, €CIIU ILUPHHA SMBI
YBEJIMYUTCS B ABa pa3a’

14. Yemy paBeH mepBbIi MOTEHIMAN BO30YKICHUS IBYKPATHO HOHU3UPOBAHHOTO JINTHS?

15. CkobKO pa3M4YHbIX BOJHOBBIX (YHKIHMI COOTBETCTBYET INIABHOMY KBAHTOBOMY UHCITY
n=5?

IlepeyeHb BONIPOCOB UTOTOBOM ATTECTALMHU IO KypPCY

MEXAHUKA

1. OcCHOBHBbIE MOHATUS KNHEMATUKU: CUCTEMA OTCUETAa, MaTepUalIbHasl TOUKA, BEKTOP
IIepEMEILEHUS.

2. CpenHsisg 1 MTHOBEHHAs CKOPOCTh, CPEHEE U MTHOBEHHOE ycKopeHue. TaHreHIMalbHoe U
HOPMaJIbHOE YCKOPEHHUE.

3. VYrznoBas cKOpocTh U YIi10Bo€ yckopeHue. CBA3b MEXK/y YIJIOBBIMU U JIMHEHHBIMU

XapaKTEPUCTUKaMU JIBH)KEHHUS.

Ilepsbiii 3akoH Hbrorona. MHepuuanbHas cucrema oTcyera.

Bropoi1 3akonbsl HetoToHa. [oHsATHE CUIIBI M MACCHI.

Tperuii 3akoH HproTOHA.

NMnynsc MaTepuanbHOW TOUKH. 3aKOHBI COXpPAHEHUS M U3MEHEHMSI UMITyJbca. Teopema o

JBUKEHUM LIEHTPA Macc.

8. JIBmkeHHe Tell ¢ mepeMeHHoM Maccoil. YpaBHenue Memepckoro, popmyna Llnonkosckoro.

9. Tlonstus paboThl ¥ MOIIHOCTU. PaboTa KOHCEPBATUBHBIX CHIIL.

10. ITorenumansHas sHeprusi. CBa3b CUIIbI U NOTEHIUAIBHOU SHEprun. Kunernueckas sHeprus.

11. 3akOH coXpaHEHHUs SHEPTUU B MEXAHUKE.

12. Yupyrue u Heynpyrue CTOJIKHOBEHUS.

13. MOMEHT CHJI, MOMEHT KOJIMUECTBA IBUKEHUS. 3aKOH COXpPAaHEHUSI MOMEHTAa KOJIMUECTBA
JBUKECHUS.

14. MoMmeHT uHepuuu TBEpaoro tena. Teopema lITeiinepa.

15. OcHOBHOM 3aKOH BpallaTEIbHOTO ABMKEHUS TBEPJOTO TeENa.

Nowe
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CB000HAs 1 BBIHYXKICHHAS MpeEIeccusi THPOCKOTIIa.

["apmonuyeckue KoyiebaHusi MaTepuaIbHON TOUKU. YpaBHEHHE OCHMILISATOPA.
[Tpy>XUHHBINA MasTHUK, MaTEMaTHUECKUI MAasTHHK, IIEPHOJ KOJIEOaHUH.

dusnuecKkuii MasTHUK, epro konebanuil. [IpuBeneHHast [yinHa GU3NIECKOTO MAsTHHUKA.
3aryxaromue KojaebaHusl.

. BeIHyXIeHHbIe KoJie0aHMsI U SBICHUE PE30HAHCA.

BounHbl B yripyrux cpeiax (BOJIHOBOW (pOHT, BOJHOBAsSI IOBEPXHOCTH). Y paBHEHHE TIOCKON
BOJIHBIL. BoJIHOBOE 4HCIIO.

Yupyrue nepopmaiiuu TBepaoro tena (Moayib KOHra, KoaQpUIIMEeHT KECTKOCTH,
koapduuuent Ilyaccona). Queprus aedopmari.

3aKOH BCEMHMPHOTO TAroTeHus. 3akoHbl Kemepa.

®uHHUTHOE ¥ HHOUHUTHOE IBMKEHUs. KocMuUeckie CKOpoCTH.

3akoHbl THApocTaTUKU. OCHOBHOE YpaBHEHHE I'MIPOCTATUKH.

CranuonapHoe TedeHue xKuakoctel. TeopemMa o Hepa3pbIBHOCTH CTPYH.

VYpasHenue bepnymu.

ITonsTue Bsa3kocTu. 3akoH HbroTOHA 17151 BA3KOTO TPEHUS

JlamunapHoe u TypOyieHTHoe TeueHus. Yucno PeiiHonbca.

IlonpemHas cuna

MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA
Kakoit ra3 MoxHO cuuTaTh wHieanbHbIM? JIBe (OpMBI 3alUCH ypaBHEHHS COCTOSHHS
UJICAJIHOTO Tas3a.
OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KUHETUYECKOH Teopun Tra3oB. CBsi3b aOCOMIOTHON
TEMIIEPATYPBI CO CPEIHEN DHEPTUEH MOJIEKYIL.
3aKOH PaBHOMEPHOTO paclpeAeseHUs SHEPT UM TI0 CTENEHSIM CBOOO/IbI MOJIEKYJI Ta3a.
JlaliTe ompezeneHne KOJMYECTBAa TeIla U BHYTpeHHeW sHepruu. Pabota. IlepBoe Hauano
TEPMOIMHAMUKHU.
IIpumenenue nepBoro Hayajla TEPMOJMHAMUKH K TETIJIOBBIM IIPOLIECCAM B MI€AIbHOM Tase.
TemnoeMKoCTb, ynenpbHas U MOJISIPHAs TEIJIOEMKOCTh, TEIUIOEMKOCTh BEIIECTBA IIPU
MIOCTOSIHHOM JIaBJIEHUH, ITPH MOCTOSTHHOM 00BeMe.
Anmabatudeckuit mporecc.
®opmyna bonblMaHa Ui paclpeleneHHuss MOJEKYJd 0 KOOpAMHATaM B MOTEHIMAJIbHOM
IOJIE.
Uro Takoe (hyHKUHMS pacrpelesieHus] MO MPOeKUUH ckopocTu? Ee CBsA3b ¢ BEpOATHOCTHIO.
Pacnpenenenne MakcBesuia o MpoeKuy cKopocTu (0e3 BbIBOa). Y CI0BUE HOPMUPOBKH.
JnuHa cBo60HOTO MTpodera MosieKy U 3 (HEKTUBHOE CEUeHUE CTOJIKHOBEHHUH.
. SIBnenus nepexoca. 3akoHbl U Gy3Un, TETIONPOBOIHOCTH U BA3KOTO TPEHHS.
CBs3b KOX(QPHUIMEHTOB TepeHoca ¢ JUIMHOM cBOOOIHOrO mpobera M cpeaHel CKOpPOCTHIO
MOJIEKYIL.
OO6patumblie U HeoOpaTUMBIE MpoLecchl, Kpyrosoii mporecc. KIIJ{ st kpyrosoro mporecca.
Huxn Kapno.
HepasencrBo Kinay3uyca. DHTponus.
Tpu dopmMynupoBKH BTOPOTO Havaia TEPMOANHAMUKH.
Tperbe Ha4YaIO0 TEPMOAMHAMUKH.
OHTponus u BeposATHOCTh. Popmyna bonbMana.
Cunbl B3auMOJIEHCTBUS MEXy MoJeKynamu. PeanbHble rassl. M3oTepmel Ban-nep-Baanbca.
Kputnueckas Touxa.
BuyTpenHss sHeprus peanbHoro rasa. Ilpomeccsl aanabaTuieckoro paciupeHus peatbHOro
rasa.
IIoBEpXHOCTHOE HATSHKEHUE KUIKOCTEN.
®opmyna Jlannaca. KanuisipHsie siBIE€HUS.
TennoeMKoCTs TBEPAOTO TENA.
TennoBoe pacIMpeHne TBEPABbIX TEI.
. lmarpaMma coCTOsIHUs BelecTBa. TpoiiHas TOUKa.
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@da3oBbI€ MEPEX0/Ibl HEPBOTO U BTOPOTO PO

IAJIEKTPOMAT'HETU3M
DnexTpuuecKue 3apsaabl U ux cBoiicTBa. 3akoH KynoHa. XapakTepucTHUKU KyJOHOBCKUX CHUII.
Cuctemsbl equHMLL: abcotOTHAS nneKkTpocTaTnyeckas, CH.
Onexrpocratuueckoe mnojie. HampspkeHHocts mosig.  CunoBble  JmHuM.  [lpuHnun
CYIIEPIIO3UIINU IEKTPUUECKUX TOJIEH. DIEKTPUUECKHUI U0,
Teopema Octporpanckoro-I'aycca u ee npruMeHEHUs.
Pabora B 3JIEKTPOCTATHYECKOM moJie. Pa3noctb MOTECHIIMAIOB. IloTenmuain.
OKBUINOTEHLUAIbHBIE [IOBEPXHOCTH.
IIpoBOJHUKH B AJIEKTPOCTATUYECKOM IIOJIE.
OnexTpuueckas eMKocTb. KoHieHCaTOpBhl, UX COEIMHEHUE.
OHeprus 3MEeKTPUYECKOTO MO,
JIMBNEeKTpUKN B 3JeKTpocTaTHuyeckoM moje. llonspusanus NOJMSPHBIX M HEMOJSIPHBIX
JTUDIIEKTPUKOB. Bekrop nosgpusanuu. BekTop snexkrpuyeckoro cmemeHus. Teopema I'aycca-
OcTporpaackoro Juist BEKTOpa 3JEKTPUUECKOT0 CMEILIEHUS.

. 'paHn4HbIE YCIIOBUS B 3IEKTPOCTATUKE.
. CerneroanexTpuku. [1be3031€KTpUKH.

12.
13.
14.

[MocTosuusil snekTpuyeckuit Tok. Mcrounuku D./1.C. 3akon Oma. IIpaBuna Kupxroda.
3axoH /[xoynsa-JIeHna. MoIHOCTh OCTOSIHHOTO TOKA.

DNEeKTpUUYECKUN TOK B BaKkyyMe. TepMO3JIEKTpOHHAsI AIMHUCCHS. DNEKTPUUYECKUI TOK B raszax
WNoHnunsanus rasa.

DNEKTPUUECKUHN TOK B )KUJIKOCTAX. DIEKTPOIN3. 3akoHbl Papases.

OnexTpuueckuil TOK B MeTamnax. Kilaccudeckass aJIEKTpOHHAsi TEOpPHUs IPOBOIAMMOCTH
METAaJUIOB.

16.. DneKTpoHbI B METAJIJIE MO KJIACCUYECKON M KBAHTOBOM TEOpUU. 30HHAS TEOPUs TBEPJBIX
tei. [MomynpoBoauuku. [1osryrpoBoJHUKOBEIE TPUOOPHI.

MaruutHoe nosie. Bektop MarHuTHON MHAYKIMHU. HanpspkeHHOCTh MarHUTHOTO IOJISL. 3aKOH
Awmrnepa. 3akoH buo-Caapa- Jlamnaca. Cynepno3unys MarHUTHBIX MOJIEH.

BuxpeBoll xapakTep MarHuTHOTO IoJis. TeopeMa O LUPKYIALUU BEKTOPA HAIPSLKEHHOCTH
MAarHUTHOTO IOJIA.

B3aumopelicTBie mapaiienbHbIX TOKOB. AOCOJIOTHAS 3JIEKTPOMArHUTHasl CUCTEMa €IMHUIL.
Cucrema CU, cucrema ["aycca.

MarsuTHO€ 110JIe ABUKYIIETrocs 3apsja. [IBrmkeHue 3apspKeHHBIX YaCTUL B MATHUTHOM II0JIE.
Cuna JlopeHnua.

Mexannueckasi paboTa B MarHUTHOM T0Jie. MarHUTHBIN MOTOK.

OnexTpoMarHuTHass UHAyKUuA. 3akoH Papanesd. IIpasuno Jlenna. BuxpeBoe anexkTpuueckoe
oJie.

SIBneHue CaMOMHIYKIUHU U B3aUMHOM MHIYKLIUH.

I'eneparop nepemennoro toka. Tpancpopmarop. Toxku Dyko.

DHeprus MarHUTHOTO TOJIS.

CobcTBeHHbIe (CBOOOIHBIC) ATIEKTPOMArHUTHBIE KOJICOaHUSI.

BbIHYXIeHHBIE 3JIeKTpOMarHUTHbIE Kosiebanusi. [lepemMennsblii Tok. Pe3onanc.

OHeprus U MOILHOCTb IEPEMEHHOTO TOKA.

[TonsiTue 0 AMaMarHeTHKax, MapaMarHeTukax u peppoMarHeTHKax.

Teopusa Makcsemia. Tok cMmelenus. B3auMHoe npeBpaiieHue 3JIeKTPUYECKUX U MAarHUTHBIX
IOJIEH.

Cucrema ypaBHeHU MakcBesuia B HHTETpaIbHOM (hopMme.

OIITUKA. ATOMHASA ®PU3NKA U PU3SUKA A/IPA.

ONEKTPOMAarHUTHbHIE BOJIHBI. B3auMOCBS3b 3JEKTPUUECKOI0 U MarHUTHOTO noJied. [lnockue
3JIEKTPOMAarHUTHbIE BOJIHBI. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBoe ypaBHeHue. CKOPOCTh pacnpOCTpaHEHHUS BOJHBI. OHEPrusl BOJHBL. BekTop
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12.

13.
14.
15.

16.

17.
18.
19.
20.

21.
22.
23.
24.

25.

26.
27.

28.

29.
30.
31.
32.

33.

34.
35.
36.
37.
38.

39.
40.

YmMmosa-IloliHTHHTA.

Crosune 31eKTpOMarHuTHbIE BOJIHBI.

Wutepdepennust cBera. KorepeHTHbIE M HEKOTEPEHTHbIE BOJHBL. METOIBI MOJTyYEeHUs
KOT€PEHTHBIX BOJIH B OITHKE.

WuTepdepeniiys cBeta B TOHKUX IUIeHKaX. 11070CkI paBHO# TOJIIIMHBI ¥ paBHOTO HAKJIOHA.
Konpia HeroTOHa B IpOXOas111€EM U OTPAKEHHOM CBETE.

WuTepdepomMeTpsl U X IPUMEHEHHE.

Hudpaxmus csera. [Ipunnun Iolirenca-dpenens.

Hudpaxmus chepuueckux BosH. 3oubl Openens. [Ipumep audpaximn Openens.

. Audpaxuus @paynrodepa. Audpaxuus Ha 0HON 11eTH, BBIBOA (HOPMYIBI pacrpeeieHus

MHTEHCUBHOCTH. [[M(pakiinoHHas pemeTka.

. CnexTpanbHble XapaKTepUCTUKH JU(PPAKIIMOHHOW PELIETKH: UCIIEPCUs, pa3pelIaromas

CIOCOOHOCTh U JJUCTIEPCUOHHAS 00JIACTb.

[lonsipu3anusa cBerta npu OTpakeHUU U mpenomsieHuu. Popmynsl PpeHens. 3akoH
Bbprocrepa. 3akon Mantoca.

DneMeHThl KpUCTAIIIOONTHKH. [[BoiiHOE mydenpenomienne. Kpucramiueckne mIacTUHKH.
WuTepdepentiys nmoyisspu30BaHHbIX Jydei. L[BeTa TOHKUX KPUCTAJUIMYECKUX MJIACTUHOK.
Bpamenue minockoctu nossipuzauuu. OnTHUECKH akTHBHBIE BenlecTBa. Teopus dpenens.
Caxapumertpusl.

HckycctBennass anuzorponus. Oddexkr Keppa. MaruutHoe BpaimieHHe IUIOCKOCTH
MOJISIpU3aLIUN.

Jlucnepcus cBeTa (HopMajibHas U aHOMaJIbHAsA ), METOAbI UCCIEA0BAHNM.

ITornomenue ceera. 3akoH byrepa. Paccesnue cBera.

Tennooe n3nydenue. 3akonsl Kupxroga, Credana-bonbumana, Buna, @opmyna [lnanka.
@®otosddext BHemHMH U BHyTpeHHHH. OmbiThl U 3akoHbl CrosieTOBAa. YpaBHEHHE
OliHmreiina. KpacHas rpanuna. @OToH: 3HEprus, UMITYJIbC, Macca.

Dddexr KomnToHa (3KCIEpUMEHT U TEOPHs).

CaeroBoe nasienue. OnbiTel JIeOenena.

KopnyckynspHo-BoJIHOBas IpUpoja CBETa,

OmnbiTel Pesepdopaa. SAnepuas monens aroma. [locrynarsl bopa. Onbir @panka u ['epia.
ATOM BOIOpO/Ia B OOPOBCKOM TEOPUH, 3aKOHOMEPHOCTH ATOMHBIX CIIEKTPOB.
KopmyckynsipHo-BosiHOBast mpupoaa Mukpouactull. ['mmore3a ne bpoiinsa. dudpaxuus
MHuKpouactull. Pa3zoBas U rpynnoBas CKOPOCTH BOJIH 1€ bpois.

[TpuHIMTD U COOTHOIIEHUE HeompeaenenHoctei [ aiizenbepra.

VYpasuenue llpenunrepa. KBaHTOBO-MEXaHMUYECKOE ONUCAHUE IBMXKEHHMS MHKPOYACTHIL.
BonnoBas QyHKkIms, ee cBOWCTBA U GPU3NUECKUN CMBICT

CoOcTBeHHbIE 3HaueHHsI U COOCTBEHHBbIE (yHKIMU. KBaHTOBBIE uMcia, UX (U3NUECKUN
CMBICII, TIpaBuiIa 0TO0pa. Beipoxkaenue.

3amava o yactuile B 0ECKOHEUHO TIIyOOKOH MOTEHIINALHOM sIME.

3amaua 00 aTomMe BOAOPO/ia B KBAHTOBOM MEXaHUKE.

[TpocTpancTBeHHOE KBaHTOBaHUE. DPPeKT 3eeMana (HOpMaTbHBI)

Cnun. Omeir Llrepna u Iepnaxa. [pununun Ilaymu. CoOcTBeHHBIE MEXaHWYECKHE U
MarHUTHBIE MOMEHTBI AJIEKTPOHA.

Pacnpenenenue »MeKTPOHOB B aTOMax. DJEKTPOHHBIE KOH(PHUIYypalMd aTOMOB 3JEMEHTOB
TJIaBHBIX PYIIIL.

Pentrenosckue myun. TopMO3HOE M XapaKTEpUCTHUECKOE U3Iy4eHUs. 3aKkoH Mo3iu.
BreiHy)aeHHOE (MHAYLIMPOBAaHHOE) U3nydyeHue. Jlasepsl.

Crpoenune atoMHoro siapa. Hykinonsl. XapakrepucTuKa sIIEpHBIX CHJL.

Oueprus cBsa3u. Jledext macchl.

PagnoakTMBHOCTE  €cTECTBEHHass M UCKYCCTBEHHas. « - , [-, y- W3JIydeHHUs. 3aKOH
paanoakTuBHOro pacnaza. CkopocThb paclaja, Nepuoj Mojiypaclaja U CpelHee Bpems
KU3HU PalMOaKTUBHOrO n3otona. [IpaBuna cmemienns uisi paAMOaKTUBHBIX PAcaoB.
IenHas peakuus AeyeHUs sAep, aTOMHBIA peakTop. TepmosiaepHas peakuus.

Buner pyHaaMeHTaIbHBIX B3aUMOICHCTBHIA.



41. Knaccudukanuss >JIeMEHTapHbIX dYacTUll. JlemToHel W OapuOHBI. 3aKOHBI COXPAaHEHUS
JIEITOHHOTO ¥ OapMOHHOTO 3apsi/I0B.
IIpumepHBIH BApHAHT BONPOCOB TeCTa HTOrOBOI0 KOHTPOJIsI 3HAHUIi 1 cemecTp

W3 ToHKOTO JINCTa METAJUIA BBIPE3aJId TPU OJMHAKOBBIE I€TAJIA B BUJIE I>I1; > 14
anunca. /[Be neranu pazpesany nonoJiaM BAOJIb Pa3HbIX OCEH CHMMETPHH.
3areM Bce YacTH OTOJBUHYIIM JPYT OT JApPYyra Ha OJJMHAKOBOE PacCTOSIHUE U L =1 >1I
paccTaBWId CUMMETPUYHO OTHOCUTENBHO ocu OO0 [ <<y
Torpa: I<L=T,
0 - [\
o o \\ﬂ_j
I Iy I3
JIBe MaTepuaabHble TOYKU JBUKYTCS 110 OKPYKHOCTAM R u Rz, mpuuem 2
Ri =R2/2 IIpu paBeHCTBE TMHEHHBIX CKOPOCTEH TOYEK OTHOIIEHUE UX 4
LIEHTPOCTPEMUTEIBHBIX YCKOPEHUH a1:a2 PAaBHO
0,5
0,25
1
Omnpenenure HapaBJIEHUE PABHOACUCTBYIOIIETO BEKTOpa YCKOPEHHUs Tena, 1
OpOIIEHHOTO MOJ1 YIJIOM K TOPHU30HTY 2
L= /N i
4
5
1 2 3 4 5
KakoBa 3aBucuMocThb nepuoa - T oOpaleHus CiiyTHUKa 3eMJIH, 1
JBIIKYLIETOCS 110 KpyroBoi opouTte, ot paguyca R ero opoutsi? 2
T~VR T~R T~R T~JR T-p i
1 2 3 4 5 5
Benocunenuct maccoit 60 Kr mpoe3xaeT co CKOPOCTbI0 36 KM/4 cepeTuHy 1200 H
[MOJIBECHOTO MOCTHKA. MOCTHK IOJ BEJIOCUIIEIUCTOM MPOTHYJICA MO AYyre 300 H
paanyca 20m. OnpenenuTs CUITy JaBJICHUS BEIOCUIIEINCTA HA MOCTHK. 4.5 kH
900 H
Her npasunsHOTO
OTBETA
Yenosek Maccoii 80 Kr 6eKUT co CKOPOCThIO 9 km/4. HaBcTpeuy emy katutes | 6.6 m/c
Tenexxka maccoit 120 kr co ckopocThio 5 M/c. C Kakoii CKOPOCThIO OyIeT 2 m/c
JIBUTATHCA TEJIEXKKA, €CIIM YEJIOBEK MPBITHET B Hee? 0.6 M/c
4 m/c
Her npasunsHOTO
OTBETA
UYenoBek CUAUT B LEHTPE BPALIAOLIEHCS 110 UHEPLUHU BOKPYI BEPTUKAJIIBHON | YBEIIMYUTCS
OCH KapyCelH U JIEPKUT B PyKax JUIMHHBIN IIECT 3a €ro cepeauHy. Eciu o YMEHBIIUTCS
TMOBEPHET MECT U3 TOPU3OHTATBHOTO TONOKEHHs B BEPTHKANBHOE, TO 9acTOTa [~ -
BpAIllEHNsI B KOHEYHOM COCTOSTHUM -




K touke, nexarieil Ha BHEIIHEW MOBEPXHOCTH AUCKA, IPUIOKEH - |cu
Ecnu och Bpaiienue npoxoaut uepes3 uentp O aucka nepneHauKviasipHo
ITnockocTH pUCYHKA, TO TUIEYO CHIIBI £ PaBHO r

[ap u 06pyu (0AMHAKOBOM MaCChI), ABIKYIIUECS TOPU3OHTAIBHO C

OTBET 3aBUCUT OT

OJIMHAKOBBIMH CKOPOCTSIMH, BKAaTHIBAIOTCS HAa HAKJIIOHHYIO IJIOCKOCTh. Kakoe | macchl Ten

TEJI0 MOJHUMETCS BBIILIE 10 HAKJIOHHOM IIOCKOCTH? OHHAKOBO
O6pyu
[ap

[apuxk maccoit 200 r. ynan ¢ BbIcOTB 20M. Ha TOPU30HTAIBHYIO IUIUTY U 16 xr m/c

OTCKOYMJ OT He€ BBEPX, a0COIIOTHO ynpyro. OnpenenuTs UMITYIIbC, 8 kr M/c

MOJTyYECHHBIH MITUTOM 2Kr M/C

4 xr m/c

DHeprus BpalaTesbHOTO JABMKEHUS LIMIMHIPA, KaTAIIErocs 1o 1 JIx

TOPU30HTAJIBHOM MOBEPXHOCTH paBHa 1 JIxk. 2 JIx

YeMy paBHA MOJIHAS] KHHETUYECKAsl SHEPTUs LIHITUHIpa? 3 Ik

4 Jlx
5 Jx
V=-U lnM£ ;

UTO OnUCHIBAET BHIPAKECHHUE : 0 3
1.PeakTuBHOE IBUKEHME; 2. Y paBHEHUE HENPEPBIBHOCTH; 3.CKOPOCTH Tel
IIpU_HEYIPYroM COYJIapeHHUH

Uro omnpexnensieT BbIpaxkeHue: 777 = 1/imga )/ J,rae J - MOMEHT uHepuuu 1

T€Ja OTHOCUTEIBHO OCH, a - PACCTOSTHUE LIEHTPa Macc MasiTHUKA OT OCH? g

1. [lepuon kosnebanust GPU3NIECKOTO MAITHUKA 4

2. [{uknyecKyro 4acToTy KojieOaHus (PU3NUECKOro MasiTHUKA

3. [TpuBeneHHyIO JUIMHY (PU3UYECKOTO MAsSTHUKA

4. MoMeHT uHepuuu GU3NUIECKOTr0 MasiTHUKA OTHOCHTEIBHO OCH

KoJIe0aHUs

Monekyaa KHMCIOpPOJa COCTOMT M3 JBYX aTOMOB Kuclopoaa cymmaproii | 3,2 107m

maccoil 5,3 1026 kr. MOMEHT HMHEpUMH MOJEKYIbl OTHOCHTENbHO ocw, | 1,6 10°M

IIPOXOIALIEH Uyepes ee LIEHTP MacC NEPIEHIUKYISIPHO COENNHSIONIEMY aTOMBI 1,210 "m.

oTpesky, paser 1,9 1046 kr m2.Ouennte >pdeKTHBHOE paccTofHHE MKy |4:5 10"

aTOMaMH.

IlonHasg »Heprust MarepHaJbHOW TOYKH, COBEpILIAOLIEN rapMoHudeckue | 1

KOJIeOaHUs 2

kA kA wA’ wA 3

loc —;2. c—; 3. ;4. o —— 4

2 2 2
Pe3onancHas yacrora 1




_ 2 2 _ 2 . _ 2 2. 2
l. o, =0, +20° 2. o,, =0,-26; 3. @, =0,-20"; 4 3
_ 2
@, =A@y +20 4
Omnpenenure pa3MepHOCTh (PU3UYECKOW BEIWYMHBI B TpaBod dYactu | 1
d 2
ypaBHeHUs quddy3un: [???] =D gsat 3
dx
1.xr/m%; 2. xr; 3. M°
MarepuasnabHast TOUYKa COBEPILAET FapMOHUYECKHE KOJICOAHUs IO 3aKOHY 0.17 m/c
2r 7w 27 Mm/c
x =3cos| — 1t + — | .MakcumanbHO€E 3Ha4YCHUE CKOPOCTH TOUKHU:
4 T M/C
0.2z m/c
JU1st IpO10JIbHOM BOJIHBI CIIPABEIIMBO YTBEPKACHUE! BO3HUKHOBEHHUE
BOJIHBI CBSI3aHO C
nedopmarnueit
C/IBHTA

YaCTULBI CPEbI
KOJIEOIIOTCS B
Hanp ABJICHUU
pacmpocTpaHeHus
BOJIHBI

YaCTULBI CPEbI
KOJIEOIIOTCS B
HaHpaBHeHI/II/I
MEPIEHAUKYIISPHO
M HaHpaBHeHI/IIO
pacmpocTpaHeHus
BOJIHBI

d’x bdx k
+—x=0
mdt m

YPaBHeHI/Ie ABUIKCHUSA NIPYKUHHOTO MassTHUKA

ABIsETCS MU PepeHIINATBHBIM YPaBHEHHEM:

CBOOOTHBIX
HE3 aTyXElIOH_[I/IX
KoJicOaHui

CBOOOTHBIX
3aTyXaroIUX
KoJIcOaHu

BBIHY)K,Z[CHHBIX
KoJIcOaHui

YpaBHEHHE INIOCKON CUHYCOUJAIIbHOU BOJIHBI, PaCIIPOCTPAHSIOIICICS BIOJIb
ocu OX umeer Bua: & = 0.0lsin(l 0’t— 2x).
Torma ckopocTh pacIpoCTpaHEHHUs BOJIHBI paBHA:

2000 m/c

1000 m/c

500 m/c

200 m/c

[To mHypy OEXHUT BIpaBo MOIMEpeuHas TapMOHHUIecKas BotHa. Kak
HalpaBJIeHbl CKOpOCTH Touek mHuypa A ,B ,C ,D

PacnpocTpaHeHue BO/HbI

[
»

Ckopoctu Bcex
TOYCK HAIIpaBJICHbL
BIIPaBO

Ckopoctu Touek A
u B HanpaBiieHbI
BHM3, Cu D -
BBEPX

Ckopoctu Touek B
u D paBHBbI Hyn10
CKOPOCTb TOUKU A
HanpaBJeHa BHU3,




ckopocTh Touku C
- BBEpPX

Ckopoctu Touek A
u C paBHBI HYJIIO
CKOpPOCTb TOUKH B
HaIpaBJICHa BBEPX,
CKOpPOCTb TOUKH D
- BHU3

IIpaBuibHOTO

OTBETA HET
Ecnu TeueHWe >XUAKOCTH B TPYOKe SIBJISETCS JIaMHUHApHBIM, 1O Kakomy | |

2
3AKOHY MEHMIOTCA CKOPOCTM TEdEHHS OTIENLHEX CIOSB OT CTEHKH K OCH —
TpyOKu?

l.—const 2. cr,3. ocr?

Jlerkoe Bpamaromieecs Teno MOMEIIECHO B ra3. Xapakrep JBUKEHHUS Tela 1
obscusiercs:1. Dddexrom Marnyca; 2. [TogpemHuoit cunoii; 3. Cuoit 2
Apxumena 3
Yro sBAsSETCS NPUYMHOM MPELECCUH THpocKona? 1
1. Bec Tena ; 2. MoMeHT cuuiibl TsDKECTH; 3. Bbolcokast CKOpOCTh BpallleHUs; 2
4.CummeTpus rupocKona 3
4
2 1
Yo ompenenser ycioBue <5 <0, rae U-noTeHnmanpHas 3Heprus, S- D)
9 3

KOOpJuHAaTa’

4
1.ycroitunBoe paBHOBECHE; 2. HEYyCTOMYMBOE paBHOBECHE; 3.0e3pa3IudHOe
paBHOBecH€; 4.CUITY, IEHCTBYIOIIYIO B IIOTEHIIUAIBHOM I0JIE

pv’ 1
VpaBuenune omuceiBaer???=C_S , rie Cx —opm akrop, onuceBaer: [
3

1.cuity 1060BOTO CONTPOTHUBIICHUS ,2. BEIUYMHY JUHAMUYECKOTO JIABJICHUS ;
2. CHIIy BSI3KOTO TPEHMS NIPU TEUEHUU BA3KOM KHUJIKOCTH.

Kak n3menunacey 061 abcomntoTHas Temreparypa T U 1aBieHue raza —p B
TepMETHYHO 3aKPBITOM COCY/IE, €CIIU CKOPOCTh KaXJI0M MOJICKYJIbI
yBEIMYMIACh ObI B TpH pa3a?

T u p yBenuuarcs B
TpH pasza

T up yBennuarcs
B JICBSTH pasa

T yBemnuurcs B
4yeTslpe pasa, p -
B JIBA pasa

T u p yBenuuarcs B
4eThIpe pasa

IIpaBuiIbLHOTO




OTBCTAa HECT

CocrosiHuE UIealIbHOTO ra3a ONpeIeNseTCsl 3HAaUCHUAMY apaMeTpoB: 1 ; py;

HE U3MCHUJIIACh

v YBEJINYNIIACH
o YMEHBIIHIIAChH
OmnpeneneHHOE KOJIMYECTBO ra3a MepeBesiu U3 cocTosHus ( p,,V,) B
coctostHue (2 p,, V,).Ilpu 3ToM ero BHyTpeHHssl 3HEpPIus:
Ecnmu AU - u3MeHeHHne BHYTPEHHEH SHEepPruu uaeanbHoro raza, 4 - padbora A>0AU =0
rasa, (- TeIUIOTa, COOOLICHHAsI ra3y, TO sl a/iHabaTHIeCKOToO PACIMPCHUS. | 4 < 0 A/ < 0
CIIPaBEUIMBBI COOTHOILIEHUS:
paneA A<0 AU =0
AU >0 4<0
A= RTIW D 5 MN30TEPMHUUECKOTO
= np—BHpa)KeHHe paboThI raza amus: nporecca
2
aadaTuYecKoro
mporuecca
H30XOPUYECKOTO
npouecca
1300apHUECKOTO
npouecca
CpenHss KUHETHUYECKasl SHEPT U MOJIEKYJIbI HJIEAIBHOTO T'a3a C JKECTKOM 7
i . 1
CBA3BIO IIpu TemIieparype T paBHa ¢ = EkT y L= Mgy + 1, THC B 1 - 3
YHCIIO CTEeTeHel cBOOOAbI MOCTYNATENLHOTO M BPAIATEIbHOTO ABHKEHUS 5
moutekybsl. Jist Bogopoza (Hz) uucio i paBHo:
TemoBas mammHa nosyuywia ot Harpesatens 300k [k, u nepenana 40 %
xonoauinbHUKY — 150 k/[x. KakoB ki TenaoBoi MalllvHbI 67 %
50 %
60 %

Her npaBunsHOTO
OTBETA

MakcumyM pactpezaeienue Makcseina: 1
dn ( m jyz mv® ) , 2
— =4 ——| exp|— v, IpY TIOHW)KEHUU TEMIIEPaTyphI: 3
dv 27kT 2kT 1
1. OCTaeTcs Ha MPEKHEM MECTE, a €ro BeJIMYMHA YMEHbIIAeTC s
2. cMmemiaercss B OONacTh HHU3KUX CKOPOCTEH, a €ro BeJMYHMHA
YBEITMUNBACTCS
3. cMemiaercss B O0JIaCThb BBICOKMX CKOPOCTEH M €ro BeIUYMHA
YBEITMUNBACTCS
4. cMmemaercss B 00JacTh BBICOKMX CKOPOCTEH, a €ro BeJMYMHA
YMEHBIIIAETCs
KOJIMYECTBO BEIIECTBA : 1
1. xosMuecTBO MOJIEKYN B 12 rpaMmax yriaepozaa 2
2. KOJHMYECTBO MOJIEKY] B OJIHOM I'PaMMe BelIecTBa 3
3. KOJHMYECTBO MOJIEKYII B OJTHOM MOJI€ BEUIECTBA 4
4. OTHOILIEHHE YUCIa YaCTHUIl BEIIeCTBAa K IOCTOSIHHON ABOraapo
5. KOJMYECTBO MOJEKYJ B OJTHOM CM™ 5

IIpumepHBIH BApHAHT BONPOCOB TeCTa HTOrOBOI0 KOHTPOJISI 3HAHHUI 2 ceMecTp




ToueuHsIil 3aps +¢ HAXOAUTCS B LEHTPE
cepuueckoil moBepxHOCTH. Ecny yBenuunTh
panuyc cepuieckoil MOBEPXHOCTH, TO OTOK
BEKTOpa HANIPSKEHHOCTH
JIEKTPOCTATUYECKOTO MOJIST YEPE3
MMOBEPXHOCTH CHEpBHL...

&

2
Sy

S2

YMCHBIIUTCA

YBCIUYNUTCAH

HE U3BMCHUTCA

Her npaBuiibHOTO OTBETa

BexTop HanpsHKEeHHOCTH 3JIEKTPUUECKOTO MO
HarpaBJIeH:

. B ctopony yOpIBaHus moTeHIMaNA

B cTropony Bo3pacTaHus noreHuuana

ITo xacaTenbHOU K SKBUIIOTECHIIMATIBHOM
MMOBEPXHOCTH.

He cBs3an ¢ moTeHIaIoOM

Cuna Toka B IPOBOJHUKE YBEIMUNBAETCS 1
IIPONOPLIMOHAIBHO BpeMeHU. Kakoii u3 2
rpaMKOB BEpPHO OTPAXKAET 3aBUCUMOCTh 3
IIPOTEKAOILETO 110 TPOBOJHUKY 3apsija OT 4
BpeEMEHU? 5
© 3

2

1
[~
5

t
Ha pucynke nokazana 3aBucumocTb cuibl Toka | 300 mKn
B OJIGKTPUYECKON 1enu oT BpeMeHu.3apsf, | 200 mKn
OPOINEIIIMHA [0, .= 150 mKn
MPOBOJHUKY B 400 MK
HHTCPBAJIC 500 mKn
BpeMenu ot 0 10
10 c paBeH....

0" 3 10 15 20 he

Barapeiika ans kapmannoro ¢onaps ¢ 3C 4.5 | 3 A.
B npu 3ampikanuu Ha comnportusieHue 7.5 Om | 0.6 A.
naetr Tok 0.5 A. Omnpenenutb TOK KOPOTKOro | 1.2 A.
3aMbIKaHU. 2 A.
beckoneyHo JUIMHHBIN IIPSAMOJIMHEMHBIN K HaM
MIPOBOJIHUK 00pa3yeT IJIOCKYIO METII0 B BUJC BJIEBO
OKPY)KHOCTH (CM.pHC.). OT Hac
MarnuTHas UHIYKIHUS ] noyis B BIIPABO

touke O HampasJeHa. ..

Kakx wm3menurcs HAIIPAKCHHOCTE MAI'HUTHOI'O

YBenuuutcs B 3 paza.




IOJISI COJIEHOMJA, €CIM KOJMYECTBO BUTKOB
YBEJIMYUTH B 3 pa3a Ipu NOCTOSHHON JUInHE?

Ymenpmmres B 3 pasa.

He usmenurcs.

YBenuuutcs B 9 pas.

8. | 3apspkeHHas JacTula ABMXKETCS B OJTHOPOJIHOM YBenuuntcs B 2 pasa.

MarHUTHOM 1oJie co CKOPOCTBIO, YMmenpmuTes B 2 pasza
NEPIEHIUKYIAPHOM BEKTOPY HHIYKIHMH, C Ymenpmres B 1.15 paza.
nepuogoMm BpamieHus T. Kak u3menurcs He u3meHuTcs.
NEPUO/1 BpAILEHUS YAaCTHUIIBI, €CI OHa Oyzer
JBUTaTbCi C TOM K€ CKOPOCTBIO, HO
HampaBiieHHON 1o yrioMm 30° K BeEKTOpy
MAarHUTHON MHIYKLIHH.

9. | 1oOpOTHOCTH KOHTYpa OIpenensercs o 0=2zJL-C

dbopmyre: 0= 2z
JLc
_ \F
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10. | MaaykTUBHOCTH KoOJIeOaTenbHOTO KOHTYpa 0.5 73 Mk®.
Ml 'H. KakoBa nmomxkHa ObITh EMKOCTh KOHTYPA, 51 MxO®.
YTOOBl OH pPE30HHPOBAJ HA JUIMHE BOJIHEI 12 M.
300m? 4 Mmx®

11. | TTo 6eckoHEYHOMY TOHKOMY H MPSIMOMY (4n/c)-Ur
IpOBOJHUKY Teu€T TOK I. Uemy paBHa
HaNpspKEHHOCTh MArHUTHOT'O TIOJIS Ha (2n/c)-Ur
PACCTOSHHUHM T OT IPOBOJIHUKA? (2/c)-Ir

12nr

12. | YeMy paBeH OTOK BEKTOpa MAarHUTHOM [(BdS)=0

WHJYKIIUU YePe3 3aMKHYTYIO IOBEPXHOCTH? [(BdS) = (4n/c) 1
[(BdS) = (2n/c) 1
J(BdS) = 4nq

13. | JIlmamaraeTusM cBs3aH C. Hannumem 0OMEHHOTO B3aUMOIEHCTBUS

MEXAY 3JIEMEHTAPHBIMU MAarHUTHBIMU
MOMEHTAMH aTOMOB
[Ipeneccueit BHyTpMaTOMHBIX
JIEKTPOHOB B MarHUTHOM IHIOJIE.
OpueHTaleil MarHUTHBIX MOMEHTOB
aTOMOB 110 MOJIIO.
OpueHTalueil MarHUTHBIX MOMEHTOB
aTOMOB ITPOTHUB NOJIS.

14. | Kakue u3 BemiecTB 001aat0T CIOHTAaHHOK ITapamarueTuku
HaMarHU4eHHOCTBIO C 00pa30BaHUEM JlnamMarHeTuKH.

JOMEHHOM CTPYKTYpbI? PeppoOMarHeTUKH.
AnTH()EpPpOMArHETHKI
15. OTtHOCHUTENBHO MAarHUTHBIX nojieil | MarHuTHOe TOJEe COBEpIIAeT pPadoOTy

CIIPaBCAJINBLI YTBCPIKIACHUA:

Haa 3JICKTPUYCCKHUM 3apaaoM

CunoBble JIMHUM MarHUTHOTO IMOJIA
SBJISIIOTCSA PA30MKHYTBIMU

MarauTHOE 1oJie SIBJISIETCS BUXPCBbBIM

MarauTtHoe I0JIC SABJIACTCA




IIOTCHIIMAaJIbHBIM

16. | ITo 11MHHOMY COJIEHOMAY C INIOTHOCTBIO B = ppo-nl
HaMOTKH n Te4€T ToK [. UeMy paBHa unaykuus | B = (4n/c)-nl
MarHUTHOTO TOJISl Ha OCH coJieHouaa? B =nls/c

B = (4n/c)-nls

17. | Eciin MarHuTHBIN NOTOK CKBO3b KaTymky u3 10 | 5.5 B
BUTKOB  W3MeHsieTcss 1o 3akoHy @ =|7.5B
(t—10t3)MB6, T0o DJAC  wmmgykuun, | 8.0 B
BO3HHKAIOIIass B KaTyIIKe B MOMEHT BpeMEHH | 8.5 B
t =5c, paBHa ... (orBeT BhIpazute B B um | 5.0B
OKPYTJIUTE)

18. | Ha puc. npeacrasiieHa 3aBUCUMOCTb A
MarHUTHOTO IIOTOKA, IPOHU3BIBAIOIIETO B
3aMKHYTBIM KOHTYp BO BpemeHu. D/[C C
MHIYKIIMY B KOHTYpE HE BO3HUKAET HA D
UHTEpBAJIE: E

:D.!Hi

'

/)

3 als zc\g/niz\‘? s ue
J |

19. | Ha pucyHke noka3aHa OpHEHTallUsi BEKTOPOB 1
HAIPSDKEHHOCTH  AJIEKTPUYECKOTO (E) u 2
MarHuTHOTO (ﬁ)) IIOJIEW B 3JIIEKTPOMATHUTHOMN 3
BOJHE. BekTop MNJIOTHOCTM NOTOKAa 3HEPIUU 4
AJIEKTPOMAarHUTHOTO II0JI1 OPUEHTUPOBAH B
HaIpaBJICHUM. . ...
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20. | Pa3MepHOCTB INIOTHOCTH TIOTOKA B-A/M?

JIEKTPOMArHUTHOM SHEPIUU B OCHOBHBIX €1 B-A-c
Ao/ (c-m?)
Jow/

21. | Ha nmocnenoBarensuslii konedarenpubii RLC- | I = Uy/R
KOHTYp ITOJIaHO BXOJHOE HAIIPSHKEHHUE I=QU0o/R, rae Q - 1oOPOTHOCTH
Uopcos(mt). Uemy paBeH TOK yepe3 KOHTYp B KOHTYpa
pe3onance? I = Uo/(R+L/C)"2

Tox paBeH HyIIO.
22. Cucrema ypaBHeHHMH MakcBema HMeEET | DJIEKTPOMarHUTHOE T0JI€ B OTCYTCTBUU

BHU:

TOKOB IIPOBOJUMOCTH;,

3HCKTpOMaFHI/ITHOC IoJIC B OTCYTCTBHUU
TOKOB TPOBOAUMOCTH W 3apAKCHHBIX
TCI

QJICKTPOMAIrHUTHOC TOJIC IMPU HAJNYUU




§DdS = [ pav ; §BdS =0.
S 14 N

Jlj1g KaKoro ciyvasi 3Ta CUCTEMa CIIpaBeyinBa’?

TOKOB TMPOBOJAUMOCTA U 3apsiHKEHHBIX
T,

QJICKTPOMArHUTHOC TIOJIC B OTCYTCTBUH
3apSAKCHHBIX TCII;

SJICKTPOMATrHUTHOC IOJIC B CJIy4Uac
CTallMOHAPHBIX SJICKTPUICCKOM U
MAardimMTHOM IIOJIAX

23. KakuMm 06pa3oM cka3bpIBaeTcs Ha mudpakIoHHas KapTUHA
I(paKIIMOHHON KapTUHE YBEIUYCHUE | pa3Ma3bIBaeTcs
qrclna mened udpakinoHHOU
PELIETKH Ha €AUHUILY JUTHHBI: nudpakIMOHHAs KapTUHA CTAHOBUTCS
6oJee sIpKOi
YHCIIO IIeJIeH He BIUSAET Ha BUA
T (ppaKIIMOHHON KapTUHBI
24. Kak u3meHuTcst pacctosiHue MEXy HE U3MEHUTCS
COCEHUMHU MaKCUMyMaMH B OTIBITE YBEITMUUTCS B 2 paza
IOnra, ecnu o1HOBpEeMEHHO YBEJIMYHTCS B 4 pasa
YMCHBIINUTL B 2 pas3a pacCTOAHUC YMEHBIIUTCS B 4 pasa
MEX]y IIETSIMH U YBEIMYUTH B 2 pa3a
paccTosiHMe 70 KpaHa
25. JudpakmoHHyI0 KapTUHY MOJIYYHIIU C MOJIOCHI OYIYT pacrojokKeHbl Onnxke
MOMOIIIBIO KpacHOTo cBeta. Kak JPYT K APYTY
M3MEHUTCS KapTHHA, €CIH MOJIOCHI OYAYT pacrojI0kKeHbI JallbIIe
BOCIIONIb30BATBCs (PHONETOBBIM CBETOM: | npyr OT Apyra
MI0JIOCKI OCTAHYTCSl HA CBOMX MECTax
26. | ®oTorPeKT COCTOUT B Ynpyrom paccessHuM (pOTOHOB
cBOOOTHBIMH JICKTPOHAMU
[Tornomenun GpoToHA aTOMOM C
MCITYCKaHHEM DJIEKTPOHA
[Tornomenun GoTOHA ATOMHBIM SJIPOM
[TornomeHuu GOTOHOB CBOOO THBIMU
AIIEKTPOHAMHU
27. | Kakoii u3 HUKENPUBECHHBIX TPaQHUKOB IV B o O,g
COOTBETCTBYET 3aBUCUMOCTH paJyca
KPUBHU3HBI TPAEKTOPUH 3apSKEHHON YaCcTHUIIBI, \
BJICTEBIICH MEPIEHANKYISPHO JIMHUSAM 0%, " E," 1
MarHUTHON MHIYKLIUH, OT BEIMYHUHBI €€ D) +R Bax
KHUHETUYECKOM 3Hepruu? |/
0 3 0 £,
28. | BOnM3u AMUHHOTO MPSMOJIMHEHHOTO ) B
MIPOBOJIHUKA 110 KOTOPOMY ITPOXOIUT 1 (I)V o %
MIOCTOSIHHBIH TOK, ITPOJIETAET JIEKTPOH, ® = ol
CKOpPOCTh KOTOPOTO MEPIEHIUKYIIpHA v
npoBoy. Kakoe U3 HmkeyKkazaHHBIX ;jw
HaIlpaBJICHUN COOTBETCTBYET cuile JIopeHua "
JEUCTBYIOLIEN HA 3TOT IEKTPOH?
29.|C Kakoi ¢azoBoit CKOPOCTBIO




pacrpocTpaHseTcst AIEKTPOMAarHUTHas BOJIHA B c
U30TPOIHOI cpene? V= \/a '
V=ceu.
Jeu
V= .
c
30. | Ilpu nepexone cBera u3 BakyyMma (Bo3ayxa) B | Hanpasienue pacipocTpaHeHus
KaKylo0-I100 ONTHYECKH Hpo3pauHylo cpelry | CKOpOCTh pacpoCTpaHEHHSL.
(BoAy, CTEKJIO) OCTAETCSl HEU3MEHHOM JliMHA BOJIHEI.
Yacrora KonebaHuil B CBETOBOI BOJIHE.
31. | s npon3BOIBHON 4acTOTHI U TEMIIEPATYPbI BTOPOTO 3aKOHA OTPaXKECHUs
OTHOILIEHHUE JTYyYEUCITyCKATEIbHON 3akoHa Kupxroda
CIOCOOHOCTH JIF000T0 HETIPO3PAYHOTO TeNa K BTOpOTO nocrynara bopa
€ro MOrJIOATENbHON CIIOCOOHOCTH IIEPBOTrO 3aKOHA DUHINTENHA
OJIMHAKOBO. OTO (popMyIHpPOBKA!
32. | 3aBHCUMOCTH a0COJIFOTHOIO ITOKA3aTelst SIBJICHUEM JTU(PPaKINH
IIPEIOMIIEHUS BELIECTBA OT YaCTOThI SIBJICHHEM NOJISIPU3ALUT
MAJAIOILEr0 CBETA HA3bIBAETCS: SBJICHHEM JHCIIEPCUU
SBJICHHEM UHTEepepeHITNH
33. | JIyd nagaer Ha rpaHuUIly pa3zena noJ yriiom ib +i'B=90°
BprocTtepa (PHCYHOK). r+ ib= 90°
i | s ib+ i’ + r = 180°
ib + i’b=180"
s
BepHBIM SABIISIIOTCS COOTHOLIEHUE:!
34. | Bce BTOpu4HbBIE HICTOYHHMKH, pAacOJio)KeHHble | 'tolireHca — @penens
Ha MOBEPXHOCTH (PPOHTA BOJIHBI, KOT€PEHTHBI I'tolirenca
MCKIY coboii. Dt0 COOTBCTCTBYCT NMPHUHIUITY: HEONPEACIICHHOCTH
3aTPYAHSIOCH OTBETUTh
35. HenpepsiBHBII (CIUIONIHON) CIEKTP HArpeThIX )KUIKOCTEN
U3ITYYEHUs XapaKTepeH s HarpeThIX MOJICKYISIPHBIX I'a30B
aTOMapPHBIX TOPSYHUX ra30B
BCE BELIECTBA B HATPETOM COCTOSIHUU
JAI0T CIUIOIIHOM CIEKTP
36. | AGCONIOTHO YEpHOE TEJIO U CEPOEe TEIO0 UMEIOT OoJIbIIIE Y CEPOTO TeTa
OJIMHAKOBYIO Temnepatypy. [Ipu stom OTPEEIAETCS IUIOIIA/IBI0 TIOBEPXHOCTH
UCITyCKaTeIbHast CIOCOOHOCTH: Tena
6oJtb111e Y aOCOTIOTHO YEPHOTO TeNa
OJIMHAKOBA y 000UX Tel
37. Kak usmenuTcs 3HepreTndeckas YBenuuutcs B 16 pas.
CBETUMOCTb YEPHOTO TE€JA, ECIIU €TO YBenuunres B 2 pasza
TeMIIepaTypy yBEJIMUUTH B 2 pa3a? VYeenuuutcs B 32 pasa
YBenuuutcs B 8 pas.
38. | MakcumanpsHas KUHETHYECKast sHeprus | IHTeHCUBHOCTBIO TAJAIOIIETO CBETA.
(OTOZTIEKTPOHOB OTIPENIENIACTCS: YacToTOM IajJarouero CBera.
Yucaom GOTOHOB.
POTOTOKOM HACHIIICHUS.
39. | Ecnu yacTulpl UMEIOT OAIMHAKOBYIO AJIUHY MIO3UTPOH
BOJIHBI 1€ bpoiiiis, TO HaUMEHBILIEH CKOPOCTBIO | HEUTPOH
oOmanaer: IIPOTOH

O-9aCTHULIbI




40. | CoOcTBeHHbIE (QYHKIIMM 3JIEKTPOHA B aTOME | MOIYIb opOUTANBHOTO MOMEHTa
BoJopona  Yn m (1,9,¢) comepkar  Tpu | HMIyJbCa JICKTPOHA
LEJIOYNCIICHHBIX MapaMeTpa n, | W m. | BHEPruIo AEKTPOHA B aTOME BOJIOPOJIa-
[TapameTp n Ha3pIBaeTCs TJIABHBIM KBAHTOBBIM | IPOCKIIUIO  OPOUTAIBLHOIO  MOMEHTA
YHUCIIOM, MapaMeTpbl | U m - OpOUTAIBHBIM M | UMIyJIbca DJEKTPOHA Ha HEKOTOpOe
MarHUTHBIM KBaHTOBBIMH YHCIaMU | HalpaBJICHUE
COOTBETCTBEHHO. MarHUTHOE KBAaHTOBOE YUCIIO | MOIYITh COOCTBEHHOTO MOMEHTa
m ompenenser. .. HUMITYJIbCA DJICKTPOHA
41.| Ob6o06menHas popmyna bansmepa umeer Bun: v=R(m*-n?).
V= R(Lz - %) .
m°- n
A=R(m*-n’).
i = R(Lz - sz .
m°- n
42.| Yem ompexpensieTcss XxapakTep cIulomiHoro | MaTtepuanoM aHoja.
CIIEKTPA PEHTT€HOBCKOTO U3JIy4eHUs? JUIMHOM BOJIHBI.
DHeprueit 6oMOapANPYIOMHUX
AJIEKTPOHOB.
PazMepaMu peHTI€HOBCKOU TPYOKH.
43. | MakcumasibHO€ YHCIo (POTOIEKTPOHOB, HaNPSHKCHUIO MEX]Ty KaTOJIOM U
BBIPHIBAEMBIX M3 KaTOJa 3a €AMHUILY BPEMEHH | aHOJIOM
(poToTOK HACKIIIEHHS), TPSMO WHTCHCUBHOCTH MaJAI0IIEro 3ITy4eHHS
PONOPIIMOHAIEHO JUTUHE BOJIHBI MAJIAIONIET0 U3JTyYCHUs
4acTOTE MaIAIOIIETO U3TYUYEHUs
44. | Tlpu mepexoie CBeTa U3 MEHee IIOTHOM cpefbl | A = Ao/n
B OoJiee TIIOTHYIO, €T0 JAJTMHA BOJTHBI A =1milo
HaXoauTcs 1Mo GhopmyIe: Ao =An
A=(m—- Do
A =n1Ao/n2
45. ATOMHBIN HOMEp dJIEMEHTa Z ONPENEINAET, | DIEKTPOHOB
CKOJIBKO B f]Ip€ HaXOJUTCH ... HEHUTPOHOB
ramMMa-KBaHTOB
IIPOTOHOB
3aTPYAHSIOCH OTBETUTh
46. Kputnueckas macca Bemectsa — 310 ... HauMeEHbBIIAasI Macca ASIIIIETOCs
BEIIIECTBA, IPH KOTOPOH YK€ MOXKET
MPOTEKATh LEMHAs AepHas peaKIus
JEeTICHUS
Macca JeJSIIerocs BemecTBa, paBHas
MOJISIPHOM Macce 3TOro BellecTBa
Macca JIeJSIIEerocs BeIecTna,
MOJIHOCTBIO 3aTOJTHSIONIAsi AKTUBHYIO
30HYy peakTopa
Macca JeJsIIerocs BeIecTa, paBHas
235 xr
3aTPYAHSIOCH OTBETUTh
47. Uccnenyemsrit obpasert, cogepxamiuii N W3MEHUTCS HE3HAYUTEIBHO

pPaaOaKTUBHBIX sI/IEp, CHavaJIa
oxnaxnaroT 10 —40 °C, a 3aTeM

HU3MCHUTCA TOJIBKO IIPU OXJTAKACHUHN
oOpasia




IIOMCIIAaI0T B MarHuTHOC I10JIC.
U3menurcs au IIpu 3TOM KOJIMYCCTBO

PagOaKTUBHBIX SAEP, PACHaBIIUXCS 32

BpeMsi, paBHOE JIByM MEepUOiaM
noxypacmnana?

HU3MCHUTCA TOJIBKO IPU BHCCCHUU B
MardmMTHOC I10JI€

HU3MCHUTCA, CCIIN 06p21361_[ CHaydajia
OoXJ1aaAuTh, a 3aTCM BHCCTHU B MarHuTHOC
I10JIC

HE U3BMCHUTCA

48.

N306apamMu Ha3bIBAIOTCS SApa aTOMOB, Y
KOTOPBIX. . .

OJIMHAKOBOC YU CJIO ITPOTOHOB B SAJPC

0JIMHAKOBOE YKCJIO HEUTPOHOB B sAJIpe

OAHMHAKOBBIC ATOMHBIC MAaCChI

OJIMHAKOBBIC ATOMHBIC HOMCPA

OJIMHAKOBasA PaAUOAKTUBHOCTb

49.

[Tox nedexToM Macc MOHUMAIOT Pa3HUILY. ..

MEXK/Iy MacCOi aTomMa U €ro Maccoi
sanpa

MEXJIy Maccoi aToMa U ero Maccoit
AIIEKTPOHHOU 000JIOUKHI

MEXKy CYMMOH MacC BCEX HYKJIOHOB U
MacCou sapa

MEXKIY CYMMOW Macc BCEX HEUTPOHOB U
MacCoi IPOTOHOB

50.

H?)OTOHBI JAHHOTI'O JJIEMCHTA OTJIIMYAKOTCA
ZIpYT OT APyTa:

YU CJIOM INPOTOHOB B AOPC

YHUCJIOM HEUTPOHOB B SIPE

YHCIIOM DJICKTPOHOB Ha 3JICKTPOHHOM
000JI0UKE

PaOaKTUBHOCTBIO
PazpaboTumnkm:

JOLIEHT Kadeaphbl MPUKIATHONW HUZHKI B.B.Angapees
JOJDKHOCTh, HA3BAHHUC Ka(be,l:[pbl IIOAITHUCH HWHHIOHWAJIbI, q)aMI/IJ]I/Iﬂ

3aBsenyrommii
kadenpoi npukJIagHON GUIMKH

Ha3BaHHe Kadenpsl

B.U.Nneruconuc

TOAITHUCH WHUOHAIIBI, (1)aMI/IJ'II/I$I

1 I[aHHOe MPUITIOKCHUEC T'OTOBUTCS HA PYCCKOM U Ha AHTTTUACKOM SI3BIKaX




denepanbHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICIIEr0 00pa3oBaHusi «PocCUiCKuil YHUBEPCUTET APYKObI HAPOJIOBY

IKonocuueckuil haxyiomem

AHHOTAIIUS YYEBHOM JACHUILIAHBI

18.03.02 Buerpo- u pecypcocbeper

O0pa3zoBaTeibHasi IpOrpaMma

aroIIKe TPOIIECCHl B XUMUYECKOM TEXHOJIOTUH, HEDTCXUMHUH U
OMOTEXHOJIOTUU

HaumeHnoBanmne TUCIUILINHLI

Du3uueckas Kyiomypa

O0BEéM TUCHUTIIIINHBI

2 3E (72 vac.)

Kpar

KO0€ COACPKAaHNE TUCIHUIIJINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:

I. TeopeTnueckuii pasaeJ.

Tema 1. ®wusmueckas KyabTypa B OOIIEKYJIbTYpHOH U
npodeccuoHaTbHON OrOTOBKE CTY/IEHTOB.

Tema 2. CounanbHO-OHOJIOTHUECKUE OCHOBBI (PU3NUECKOM
KYJIBTYPHI.

Tema 3. OcHOBBI 310pOBOTO 00pa3a >KU3HU CTY/IEHTA.
dusnueckas KyiabTypa B 00€CIIeYeHUHN 37J0POBBSI.

Tema 4. [lcuxodusnonornyeckre 0OCHOBBI y4eOHOTO Tpyla U
MHTEJUIEKTYyaJIbHOU gAedTenbHOCcTH. CpeactBa M METOJIBI
¢duznveckoit KYJIbTYPBI B peryaupoBaHUH
paboTocrmocoOHOCTH.

Tema 5. O6mas ¢usmdeckas u crenuagbHas MOATOTOBKA B
cucreMe (U3MUECKOro BOCIIUTAHUSL.

Tema 6. OCHOBBI METOJMKH CaMOCTOSITEIBHBIX 3aHATUN
(bU3NIECKUMU YIPAKHEHUSMHU.

Tema 7. HanuBuayanbHbIE BBIOOp BHIOB CIOpTa WX
CHCTEMBI (PU3UYECKHUX YIPAKHEHUH.

Tema 8. OcobeHHOCTH 3aHATHA M30paHHBIM BHJIOM CIIOPTa
(cuctemoit PU3NUECKUX YIPAKHEHUN).

Tema 9. CaMOKOHTpOJIb 3aHUMAIOMIUXCA (U3UIECKUMHU
YIPaKHEHUSIMH U CTIOPTOM

Tema 10. IlpodeccuonanbHo-puKIagHas  (QU3HMUECKas
noaroroska (IITIDIT) crynenTos.

Tema 11. @®usmyeckas KyiabTypa B NPOU3BOICTBEHHOMN
NeATeNbHOCTH OaKajaBpa U CIEeUAINCTA.

Tema 12. KoHcTuTyus u 310poBbe

II. MeToauKo-npaKkTHYeCKUe
(ceMMHapCKue) 3aHATHS.

1. Meronsl ompeneneHuss TapMOHHUYHOCTH (PU3HYECKOTO
Pa3BUTHSI [0 AHTPOIIOMETPUUECKUM JAHHBIM

2. Meronuka ormnpeneneHus OOECIEYEHHOCTH OpraHu3Ma
BUTAMUHAMU

3.  Ompenenenne  (GYHKIUOHATHHOTO  COCTOSIHUS U
aJlalITUBHBIX BO3MOXHOCTEN OpraHu3Ma

4. BUOpUTMBI U 30POBBE

5. Onpexnenenue 6UOJIOTUIECKOTO BO3pacTa.

6. Crpecc kak (akTop BIMSIONINI HAa COCTOSHHE 3I0POBBSL.
[Ipo¢unakTuka  CTPECCOBBIX  COCTOSIHMM  CpeICTBaMu
(bU3NYECKON KyIbTYpHI




I11. ITpogeccnonabHO-
NPUKJIAAHAsA PU3ndecKas
MOAr0TOBKA.

IV. KonTpoasHblii pa3ae

PazButne npodeccrHoHanbHO BaKHBIX KAa4eCTB CpEACTBAMHU
¢u3nveckoil KynbTypbl. Pa3BuTne BHUMaHMS, YCTOHYMBOCTH
BHUMAHHUS, OIEPATUBHOIO MBIIIJIEHUS, 3MOLMOHAIBHOU
YCTOWYMBOCTH,  BOJIEBBIX  KauyeCTB,  HMHHUIMATUBHOCTH
CpPEACTBAaMM THMHACTUYECKMX M CTPOEBBIX YIPaKHEHUH,
CPEIACTBAaMH JIETKOATIETUYECKUX YIPA)KHEHUH, CPEICTBAMU
CIIOPTUBHBIX WUIp: BoJIeWOon, OackeTO0n, OaAMHHTOH,

¢byr601.

Teopernueckue TECTHI, MPaKTUYECKUE 3a7aHus,
MPAKTUYECKHUE TECThI

V. IIpakTH4yecKkuu pasaen 1. Tewma 1. Jlerkas atneTuxa.
2. Tema 2. backer0ou1.
3. Tewma 3. batMuHTOH.
4. Tewma 4. JIbDKHBIN cTIOPT.
5. Tema 5. Boneti6our.
6. Tema 6. dyr60.
7. O®II ¢ sneMeHTaMU JIETKOM aTJICTUKH, JIbDKHOM
MOJATOTOBKH, 03J0POBUTENBHON TMMHACTUKH, CHJIOBOU
TPEHUPOBKH.
PazpaboTumnkm:
JoueHT kadeaps! Hpu3nIecKoro
BOCIIMTAHHUS M COOPTA E.A. Munameykuna
JOJDKHOCTh, HA3BAHHC Ka(be,[[pbl H‘O{ﬁr{&b HWHHOHWAJIbI, q)aMI/I.HI/IH
JlotieHT Kadeapsl PU3HIECKOTO 74 %/
BOCIHUTAHMUS U CIOPTA ( C.10. PazmaxoBa
JOJDKHOCTh, HA3BAHHC Ka(bej:[pm v U IIOAITUCH WHHIOHWAJIbI, q)aMI/I.HI/IH

3asenyrommii kadeapon
3aB. kadeaps! puznueckoro

BOCIIMTAHHUA MU CIIOPTAa
Ha3BaHHe Kadenpsl

A
é/ e B.M. lIlynsarbeB
/

MO CH WHUOHAIIBI, q)aMI/IJ'H/IH




Deodepanvroe 20Ccy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUPEeHCOeHUe
gvicuieco oobpazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8

(DaKszbmem qbusuxo-mamemamuuecxux U ecmecmeeHHblX HAYK

AHHOTAIMS YYEBHOM JUCHMUILTAHLL
®M3NYECKAS XUMMUS

OO0pa3zoBaTeibHasi IPOrpaMma

18.03.02 "JHepro- u pecypcocéeperamime npoueccbl B XAMHYECKOIl T€XHOJIOTHH,

HepTexumuu u omoxumuu'
(Haumenosanue 06paz068amenbHol NPocpammul (npoghuns, cneyuanuzayus)

HaumeHoBaHNEe TUCIHUIJIAHBI Duszuueckas Xumus

O0BEéM TUCHUTIIIINHBI

2 3E (72 yac.)

Kpartkoe conep:xanue THCHMILINHBI

Ha3Banue pa3nenoB
(TeM) IMCHMIJIMHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:

Hauana XUMHYECKOH
TePMOJIMHAMMKH

BHy’I‘peHHHH OHEPIruUsd u cC HU3MCHCHUA npu XUMHWYCCKHUX peaknuiax.
TepMOHI/IHaMI/I‘ICCKaH BCPOATHOCTb  COCTOSAHMS. TepMO,I[I/IHaMI/IKa O6paTI/IMBIX u
HeO6paTI/IMBIX IPOLECCCOB. CaMOHpOI/BBOJ'H)HI)IG, HC CaMOIIPpOU3BOJIBHBIC ITPOLCCCHI.
BTopoe Ha4YaJ0 TCEPpMOJAUHAMUKU. 9HTPOHI/I$I Kaxk (byHKHI/IH cocrostHus.  Pacuér
HU3MCHCHUSA OSHTPOIIUU. HOCTyJ'IaT IImanka. OcHOBHOE YpaBHCHUC TCPMOANHAMUKU.
TepMO,HI/IHaMI/I‘ICCKI/Ie IIOTCHIIUAJIBI. Cnoco0bl pacdyerta MOTCHLHAJIOB. KpI/ITepI/II/I
CaMOITPOMN3BOJIBHOCTHU NPOLICCCOB. XUMHUYICCKHI IIoTcHIal.

Tepmoxumus

N300apHbIid, M30TEpMUYECKUN, W30XOPHBIM, aauMadaTHUecKWil IPOLECCHl B XHMHH.
TemnoBble 3((GEKTH XMMUYECKHX IPOLECCOB B M300apHBIX M HN30XOPHBIX YCIOBUSIX.
3akon I'ecca. CnenctBus m3 3akoHa ['ecca. TermoBoil addext peakmmm. Termtora
oOpazoBaHust ¥ cropaHusi coeauHeHuil. CTaHmapTHBIE TEIUIOBBIE  A(PQEKTHI.
3aBHCHMOCTh  TEIUIOBOrO 3(dekra XUMHUUECKOH peakIuu OT TeMIepaTyphl.
TemmnepatypHblii Ko3hpunueHT peakuun. Y paBHenre Kupxroda.

da3oBoe paBHOBeCHE

Xapaxrepuctuka OMHApHBIX cucTeM. Uucino mapamerpoB U uucio ¢a3. [Ipasmmo ¢as
I'n66ca. ONHOKOMIIOHCHTHBIC TETEPOrCHHBIC CHCTEMBL. YpaBHeHHe Kiamelipona-
Knasuyca. ®aszoBeie mepexomst 1 uw II  poma. duarpamMmbl — COCTOSIHUS
OIHOKOMIIOHEHTHBIX U IBYXKOMIIOHEHTHBIX cucTeM. TepMudyeckuil aHanus.

XumMu4eckoe paBHOBecHe

XuMudecKkuit IIOTCHIMAJI UACAaJIbHOI'O Ira3a. O6HII/I€ YCJIOBUSL XUMHWYCCKOI'O PaBHOBCCHSL.
Koncranra xXmMudeckoro PaBHOBCCHL. XuUMHIEeCKoe PaBHOBECHUEC B TCTCPOIrCHHBIX
CUTyallldX C y4aCTUCM I'a30B. ypaBHGHI/IG HU30TCPMBI U 1/1306apf,1 XAMHUYICCKOU peaKknuu.
HaHpaBJ’IGHI/Ie XAMUYICCKOMN p€aknun B PCAJIbHBIX YCIOBUSIX. CBsI3b KOHCTAHTBI
PaBHOBECHA U CTAHAAPTHOI'O UBMCHCHUA DHEPIUU I'u66ca.

Tepmoaunamuka Crioco0bl  BBIpaXKEHHs KOHIIGHTpalWMH. TepMOAMHAMHUKA TIpOIecca pPacTBOPEHUSI.

pacTBOpOB I'azoBble cmecH, 3akoH JlambToHA. PacTBOpMMOCTH Ta30B B KHIKOCTSX. VneanbHble
pa3baBieHHbIe pacTBOpbl. KomnmuratuBHBIE CBOWCTBAa HIEAJIbHBIX PAaCTBOPOB. 3aKOH
Payns.  Kpuockomust, »0yamockonms.  OmpepeneHue  MOJEKYISIPHOW — Macchl
PacTBOPEHHOIO BELIECTBA C IOMOIIBIO ITUX METOA0B. OCMOC, OCMOTUYECKOE JaBJICHUE.
TepmoanHaMuueckoe OOBSICHEHHE SIBIEHHS OCMoOca. PacTBOpHI DJIEKTPOIUTOB M HX
ocobenHocTH. M3oTonnueckuii koapurnment Baur-TI'opoda.

Tepmoaunamuka MexaHn3M BO3HHKHOBEHHMSI CKauyka IIOTGHIMajla Ha TpaHMIeE paszgena  ¢as.

3J1eKTPOXUMHYECKUX Bo3HukHOBeHHME CKadyka MOTEHIWAla Ha WHEPTHOM MeTauie 3a CYET OKHCIICHHUS -

Hemneii BOCCTAHOBJICHUsI HeMeTayula. KOHTaKkTHasi pa3HOCTh MOTEHIMAJIOB MEXIY METaJUIaMH.

XUMUYECKNE UCTOYHUKH TOKA. DJIEKTPOJHBIE MOTEHIMAIBI U AIEKTPOIBIKYILAE CUJIBL.
Tepmonunamudeckuil  BbIBoA — ypaBHeHust HepHcra. BomopomHslii  37€KTpon.
CraHAapTHBIM BOAOPOAHBIM 3JIEKTPOJ M €ro HCIoIb30BaHHe. [ ampbBaHMYECKUE
aneMeHTsl. DJIC raabBaHUYECKUX JIEMEHTOB. M3MepeHue 3neKTpoAHOro MOTeHIUANa.
CraHAapTHBIN NEKTPOAHBIA NOTEeHNHAN. Pa HanpsKeHni MEeTaIoB.

TepMoauHaMuka

Omnpenenenne aacopOuuu. JuHamudeckuit  xapakrep azncopOrmu. Pusmyeckas




MOBEPXHOCTHBIX sIBJICHHUII

azcopOus u xemocopOuus. M3orepmbl afcopOryy ra3oB Ha MOBEPXHOCTH TBEPABIX
azcopOenToB. Ypasuenue I'enpu, ypaBaenne Jlenrmiopa. TepmoanHaMuka ajacopOLuy.
VYpaBHenue nzorepMbl ancopoOuum ['ubbca. IloBepxHOocTHOE HatshkeHHe. V3oTepmbl
nosepxHocTHoro HatTsbkeHust ans [TIAB, IIMB, IIHB. Ilpaktudeckoe 3HaueHHe
TIPOLIECCOB aJICOPOIMH B PEIICHNH ITPOOJIEM OXPAHBI OKPYKAIOIIEH CPeJIbl.

XuMuyeckasi KHHETHKA

CKOpOCTb ~ XMMHUYECKOU Kunernueckoe I'paduueckas
HHTEpIPETanusl CKOPOCTU. 3aKOH JEHCTBYIOIUX Macc. MONEKyIIpHOCTb U HMOPSIOK
peaknuu. Pacué€r ckopoctn 0OpaTHMBIX M HeoOpaTHMBIX TporeccoB. Ilpocteie n
CIOXKHBIE peakiuu. MexaHu3Mm Xumuueckodl peakiuu. CKOPOCTH peakiuil HyIeBOro,
MEPBOro U BTOPOro MopsaakoB. IToHATHS crloxHBIX peakuuil. Peaknmu napasienbHble,

IIOCJICAOBATCIILHBIC, COHpH)KéHHBIe. Bnusaue TEMIICPATYpbl Ha CKOPOCTb PCAKIHH.

peaxiuu. YpaBHEHHE.

9Hepr1/m AKTHBallUU. ypaBHeHI/Ie AppeHI/cha. Bnusane KaTajin3aTopa Ha CKOpPOCTb
XAMIYECKON peaKknuu.

Pa3zpadorunk:

JOLIEHT Kadeapsl

(GU3NYECKO U KOJJIOUTHON XUMHH t%,at, ~ W.I'. bparunkoBa
JOJDKHOCTDh, Ha3BaAaHUEC Ka(be,[[pbl ITUCh WHHIOHWAJIbI, (1)21MI/IJ'II/I$I

3asenyrommii kadeapon
(bu3HUECKON U KOJUIOUAHON XUMUHU

Ha3BaHHE Kadenpsl

A.I'. YepenHUUYEHKO

WHUOHAIIBI, q)aMI/IJ'II/IH

TOAITHUCH




denepanbHOE roCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEkKACHUE
BBICIIETO 00pa3oBaHus «Poccuiickuii yHUBEPCHUTET JPYKOBI HAPOIOB

IKonozuueckuil paxynromem
AHHOTAIIUS YYEBHOM JUCHUILIAHBI

O0pa3zoBaTebHasi IpOrpaMmma

05.03.06 Dkonorus u npupoaonoab3osanue (6akanaspuar)

18.03.02 DHepro- u pecypcochOeperarome npoIeccsl B XUMUYECKON TEXHOJOTHH, HEPTEXUMUU
u 6uorexnosnoruu (6akanaspmar)

HaunmeHoBaHue dunocopus
AUCHUNTIUHBI
O0BbEM M CHMIIJIMHBI 3 3E (108_ugac.)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3Banmue pa3saenos (Tem) Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:
AUCHHUILINHBI

dunocodus, ee mpeaMeT u dunocodckue BOPOCH B )KU3HU COBPEMEHHOTO YeJIOBEKa.
MECTO B KYJIBTYpE [Tpeamet pmnocoduu. Punocodus kak hopma TyXoOBHON
KynbTypbl. OCHOBHBIE XapaKTepUCTUKH (HUIT0COPCKOTO
3Hanus. OyHkuuu puiocoduu.

HcToprueckue TUIIbI BozuuknoBenue pumiocopun @unocodus IpeBHETO MUpA.
¢umnocopuu. dunocopckue CpennesexoBas punocodust. Punocodus XVII-XIX Bekos.
TpaaUIK U COBPEMEHHBIE Cospemennas ¢unocodus. Tpaauun oTeuecTBEHHOM
JICKYCCHUU. ¢dunocodun.

dunocodckast OHTOIOTHS britre kak nmpobnema gunocopuu. MoHUCTHYECKHE U

TUTIOPAJTUCTHYECKUE KOHIIETIUY ObITHs. MaTepuanbHoe U
uaeangbHoe ObITHe. Cnenuduka 4eI0Be4eCcKoro ObITHS.
[TpocTpaHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU OBITHS.
[TpoGema xu3HU, €€ KOHEYHOCTU U OECKOHEYHOCTH,
YHUKaJIbHOCTH U MHOXXECTBEHHOCTH BO BceneHHOM.

Wnes pa3sutus B punocoduu. beiTie u coznanue.
[Tpo6nema co3nanus B punocopun. 3HaHUE, CO3HAHUE,
camoco3Hanue. [Ipupona MelieHus. 361K U MBILIIICHUE.

Teopus nozHanus [To3nanue kak npeamet Guiocodckoro ananuza. CyobekT u
o0bekT no3Hanus. [lozHanue u TBopuecTBO. OCHOBHBIE
dbopMbI 1 MeToBI TO3HaHUS. [Ipobema UCTHHBI B
¢mtocoduu u Hayke. MHOrooOpasue (Gopm Mo3HaHus u
TUIBI PAMOHATBHOCTH. McTHHA, OlIEHKA, IIEHHOCTb.
Ilo3HaHue U npaKkTHKa.

@unocodust u meroposoruss | Punocopus u Hayka. CTpyKTypa HayqdHOTO 3HAHUSL.

HayKH [Tpo6nema oGocHOBaHMS HAydyHOTO 3HaHUA. Bepudukanus u
¢danscudukamnys. [Ipodbnema unaykuuu. Poct HaydHOro
3HaHUS U MpobaeMa HaydHoro metoa. Crernuduka
COLIMAIBHO-TYMAaHUTAPHOTO Mo3HaHus. [lo3uTUBUCTCKIE U
MOCTIO3UTHBUCTCKUE KOHIICTILIUM B METOI0JIOTUH HAYKH.
PannoHanbHbIe PEKOHCTPYKIIMU UCTOpUH Hayku. HayuHble




PEBOJIIOIMH U CMEHA TUMOB panroHaibHOCTH. CBOOOAA
Hay4yHOTO IIOMCKAa U COLUAIIbHASL OTBETCTBEHHOCTh YYEHOTIO.

CoumanbHas ¢punocopus u
¢dmocopus ucropun

dunocopckoe NTOHUMAaHUE OOIIECTBA U €T0 UCTOPHUH.
OO11ecTBO Kak caMOpa3BUBAIOLIASCS cucTeMa. [ paxaaHckoe
o011ecTBO, HAIMs U rocyrapcTBo. KynbTypa ¥ IMBUIH3AIHSL
MHOroBapuaHTHOCTh UCTOPUYECKOTO PA3BUTHSL.
Heo0xonuMoCTh U co3HaTENbHAS AEATEIbHOCTD JIFOICH B
HCTOPHUYECKOM Iporiecce. [InHaMuKka 1 TUIOJIOTUs
UCTOPHUYECKOTO pa3BUTHs. OOLIECTBEHHO-TTOJTUTHYECKHE
ueasbl ¥ MX HCTOPUYECKas cyap0a (MapKCUCTCKasi TEOpuUs
KJIacCOBOTO 00I11ecTBa; «0TKpbITOoE 00mmecTBo» K. [Tonmepa;
«cBoboIHOE 00MIecTBOY» @. Xaiieka; HeonmubOepanbHas
teopust rodanmu3anun) Hacunre u HeHacunue. Mcrounuku u
CYOBEKTHI HCTOpUYecKoro mporuecca. OCHOBHBIC KOHIICTIITUT
¢mocoduu ucropuu.

dunocodcekast aHTPOIOIOTHUS

YenoBek 1 MUp B coBpeMeHHOU ¢utocodun. [TpuponHoe
(Obuonornyeckoe) U 00IMIECTBEHHOE (COIUAIBHOE) B
4esloBeKe. AHTPOTIOCOIIMOTEHES U €10 KOMITJIEKCHBIN
xapakrep. CMBICI )KU3HU: CMEPTh U beccmepTue. Yenosek,
cB00O1a, TBOpUECTBO. UeoBeK B CHCTEME KOMMYHUKAITUH:
OT KJIACCUYECKOU 3TUKH K ITUKE AUCKypca. Dunocodckue
npo6semMsbl B 0051aCTH TPOo(ECCHOHATLHON 1A TEIEHOCTH

PazpaboTumnkm:

[Tpodeccop kadenps

uctopuu ¢punocopun
JOJDKHOCTh, HA3BAHHC Ka(be,l:[p])l

3asenyrommii kadeapon

Hctopun ¢punocopun

Ha3BaHHe Kadeapsl

%—) E. H. AHUKEEBA
oAU CH HWHHIOHWAJIbI, (1)aMI/IJ'H/I$[
—"" H.C. KHPABFAEB
! IIOAIINCH HWHHOHWAJIbI, q)aMI/IJ'II/Isl




Deodepanvroe 20cy0apCmeeHHoe A8MOHOMHOE 00PA308aMENbHOE YUpPeHCOeHUe

gvicuieco oobpazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8»

PAKYJIBTET ®U3NKO-MATEMATHYECKUX U ECTECTBEHHBIX HAYK
AHHOTAIIUA YYEBHOU JUCHUIIJINHBI

OO0pa3zoBaTesbHasi IpOrpaMma
18.03.02. <(QHEPT'O- U PECYPCOCBEPETAIOIIIUE ITPOIECCHI B XUMHWYECKOM
TEXHOJIOI'MU, HE@TEXUMUNHU U BUOTEXHOJIOI' UN»

(Haumenosanue 06pa308amenbHOl NPoSpaAMMbl (Npoghuns, cneyuanuzayus)

HaumeHnoBanmne TUCIHUILINHDI

Du3zuko-xumuueckKue memoovl AHaAU3d

O0BEéM TUCHUTIIIINHBI

3 3E (108 uac.)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3sBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILVINHBI:

1. BBencnue B PU3NKO-XUMUUYECKUE METOIBI
HUCCIIeIOBaHUS

2. AHaIUTHYECKHE METOIBI MCCIIEIOBAHU.

3.  (QU3UKO-XUMUUYECKUE METOIBI
HUCCIIeOBaHUS

4. DIEeKTPOXUMHUYECKUE METObI
HUCCIIEI0BaHUI

5. onTuyYeckue u CIICKTPAJIbHBIC MCTO/IbI
HUCCICIOBaHUA

6. TemoBsie MECTOAbI UCCIICAOBAHUA

7. XpomaTorpapuuecKue METO/IbI
UCCIIeIOBAaHUS

8. OcHOBHBIE BUbI OTYETHOCTH IO (pHU3HKO-
XUMUYECKUM METOJIaM UCCIICIOBAHUS

Beenenne B muctummmHy.  Kiaccmdukamus meronoB
aHalM3a: XUMHUUYecKue (aHaJUTHYEeCKue), (HU3MKO-XUMHUUECKHE

u ¢pusndeckue. CriocoOb!l OnpeaeTIeHUs KOHIICH TPAITHA.

KauecTBeHHBIN  aHaiMM3,  KOJIMYECTBEHHBIM  aHAIM3.
I'paBumerpuueckuii  aHanu3. TUTPUMETPUUYECKUN  aHAIM3.
OKUCIUTENBHO-BOCCTAHOBUTEIILHOE TUTPOBAHUE.

Kommekcumerpust (xenaToMeTpus).

Knaccudukarmust (QU3NKO-XUMHYECKUX METOMIOB aHAIH3a.
Ipsimast w oOpaTHas 3ama4yd, XapaKTCPUCTHUECKOE BpeMs
METOZOB. BO3MOKHOCTH (PU3UYECKUX METOJOB U 00JACTH HX

IIPUMEHEHUS

OCHOBBI ~ DJIEKTPOXUMHMYECKHX  METOAOB aHam3a.
Iorenumomerpust.  Bonbramnepomerpus.  AMIepoMeTpusl.
Konnykromerpus. Kymnonomerpus.

OCHOBBI ONTHYECKMX METOAOB aHanu3a. Onrudeckue

meronsl (MK - cnekrpockonusi, aTOMHO-3MHUCCHOHHBIN aHAIIN3,
aTOMHO-a0COpOIIMOHHBIH aHanms, ¢doTomerpus,
TypOuanmerpusi, Hedenomerpus). OCHOBBI  CHEKTPAJIBbHBIX
METOJI0B aHaJM3a. Mertonst PEHTT€HOBCKOH u
(hOoTO211eKTPOHHOMI CIEKTPOCKOIIHH. CrneKkTpocKoIus
sinepHoMarHuTHOro (SIMP) u 3i1eKTpoHHOro napaMarHUTHOTO
(BI1P) pe3onanca

OCHOBBI  TEIJIOBBIX ~METOIOB
aHaIu3. TepmorpaBumerpusi.
TepMoMeTprUUecKuil aHATIU3.

OcHoBBI Xpomarorpagudeckoro ananusza. Kiaccnguxarus.
I'azoBast xpomatorpadust (I'X). XKunkoctHas xpomarorpadus
(OKX). Pa3zHOBHIHOCTB JIETCKTOPOB. XpomaTo-macc-
cnekrpomeTpusi. PazHooOpasue KOJIOHOK.

aHanm3a. TepMudeckuid

Kanopumerpus.

CraHmapTHElE W CepTH(UIMPOBAHHBIC  MAaTCPHUAIIBL,
BHYTPEHHHUE M BHEIIHHE CTaHAapThl. JIOKyMeHTamus B
MIPOBEJEHUU UccaenoBaHuil. KOHTpoIb u3MepeHuid.

PazpaboTumnkm:

Crapunii mpenojaBaTelib
Kadeaps! puznyeckon
Y KOJUTOUJTHOM XUMHUH

Mapxkosa E.b.

JOJDKHOCTDh, Ha3BaAHUEC Ka(be,[[p])l

3asenyrommii kadeapon

(bu3HUECKON U KOJUTIOUAHON XUMUHU
Ha3BaHue Kadeapsl

TOAITUCH

WHULOHAIIBI, (1)aMI/IJ]I/I$[

Cepos I0.M.

TOAITHUCH WHUOHAIIBI, (1)aMI/IJ'II/I$I



http://esystem.pfur.ru/course/index.php?categoryid=8
http://esystem.pfur.ru/course/index.php?categoryid=642
http://esystem.pfur.ru/course/index.php?categoryid=642

DedepanvbHoe 20Cy0apCmeeHHoe A8MOHOMHOE 00PA308amelbHOE YUpedcOeHle 8bicule20 00pa308aHUs

«Poccutickuii yrusepcumem Opyacovl Hapoo08»

Ixo02uueckuil haxyiomem

AHHOTAIIUS YYEBHOW TN CIUTIIAHBI
XuMHUS OKpY:Kawoueid cpeabl

JHepro- u pecypcocoeperaiouiyue Nnpoueccbl B XUuMH4YeCKOH TeXHOJIOTUH, HepTeXuMHHU 1

ouorexHosorun (GakajnaBpuar)

HaunmeHoBanue IUCHHIIHHEI

XuMHs OKpyxKaloLeil cpeabl

O0neM JUCHUIINHBI

4 3E (144 ak.4ac.)

Kpatkoe coaepkanue TMCIUNINHBI

Xumust atMochepbl

OcHoBHbIE XHUMUYECCKHE
MIPOUCXOMSAIINE B aTMOC]eEpE.

Buapl pOTOXUMHUECKUX TIPOIIECCOB.
DKOJIOTHYECKHUE MOCJIE/ICTBHS
aTMOCQEPBHI.

IMpOoucCChI,

3arps3HEHUS

Xumust aurochepsl

Crpoenune nmurochepsl.
OcHoBHBIE XHUMHAYECKHE
MIPOUCXOAAIINE B IUTOC(EpE.

IMpOHCCCHhI,

Xumust taapochepsl

OcHOBHBIE BH/IbI BOJHBIX OOBEKTOB.
Knaccugukanus IIPUPOIHBIX
XMMHUYECKOMY COCTaBY.
DOBTpOQUKAIUS BOJTOESMOB.

BOJ 10

XUMHUSA IIOYB

OCOOCHHOCTH XHMHYECKOIO COCTaBa
THUIIOB ITOYB: CXOACTBO U pa3JIM4UC.
OpraHI/Iqecxoe BCIICCTBO IIOYB,
ITIK.

Ppa3HbIX

KHCJIOTHOCTD,

Murpaiusi XUMHYECKUX SJIEMEHTOB
ouocdepe

KJ'IaCCI/I(bI/IKaIII/Iﬂ XUMHNUYECCKHUX 3JIEMCEHTOB 110
YPOBHSIM COJIEp’KaHMsI B Pa3IMYHBIX KOMIIOHEHTAX
ouochepsl

Tspkenpie MeTalIbl B aTMocdepe,
ruapocdepe, murochepe u mounax

Pacrnipenenenue TSKEIIBIX
[IOYBEHHOMY MPODHUIIIO.
Onenka HeraTuBHOro BiMsiHUA TM Ha NpUPOAHYIO
cpely B 3aBHCUMOCTH  OT  MPHPOAHO-
KJIMMaTUYECKHUX YCIOBHM.

MCTAJIJIOB o

Pamnonyxmuasr B OC

Hcrounnkn mnocrymenus PH B npuponHsie
Cpenpl.

EcrecTBeHHBIN U MCKYCCTBEHHBIM paguallMOHHBIN
¢oH.

Murpauusi  paIHMOHYKJIMAOB B
CONPEAEIBHBIX Cpeax.

IIoyBax n

Oprannueckue 3arpsa3Hsomme
BELIECTBA.

Knaccudpukanus u Kparkas XapaKTepUCTHUKA
OpPraHWYECKHUX 3arpsI3HIIONTNX BEIIECTB.

IToustue o CO3.

Crokroabpmckas kouseHiust o CO3 2001 roza.

Hedte u Hegrenponykrsl B OC

3arpsizHeHue He(ThIO U HeQTENPOJYKTaMU TIOYB U
MOBEPXHOCTHBIX BO/I.
HopmupoBanue coxaepkanusi HeTH B 00BEKTax




OC.

MUKOTOKCUHBI B HUTPO3aMHUHbI

MUKOTOKCHHBI. OcHoBHBIE IPOAYLEHTBI
MHUKOTOKCHHOB.

Hurtpo3zamuusl. BnusHue  HHUTpO3aMHHOB  Ha
3JI0pPOBbE YEJIOBEKA.

Y 1o0peHus u XuMmuueckue
MenuopanTsl B OC

Buasl ynoOpenuii: MUHEpajbHBIE, OPraHHUYECKUE,
OpraHo-MuHepajibHble. HeTpaaunuoHHble BUABI
yI0OpEeHHIA.

XUMHUYECKHE  MEIMOPAHTHI. OKOJIOTUYECKHE
IIOCJIE/ICTBHS IPUMEHEHUS MEJTMOPAHTOB.

Pa3patGorumk:

[Tpodeccop kadenpsl cyneOHON IKOIOTUN
C KypcOM 3KOJIOTHHU YeJI0BeKa, J1.0.H.

3aBenytoias kadeapoil cyaeOHoi 3KoI0oruu
C KypCOM 3KOJIOTHH YelIoBeKa

H.A.YepHbix

H.A. Yepnbix
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AHHOTAIMS YYEBHOM JUCHMUILTAHLL

O0pa3zoBaTenbHasi IpOrpaMmma
18.03.02 DHepro - ¥ pecypcocOeperaoIue MPOLECChl B XUMUYECKONM TEXHOJIOTHUH,

HeTEeXUMHUU U OMOTEXHOJIOTUU

(Haumenosanue 06paz06amenbHoll NPocpammul (npoghuns, cneyuanuzayus)

HaumeHnoBanmne TUCIUILINHDI

IKonozuueckuit meneorcmenm

O0BEéM TUCHUTIIIINHBI

4 3E (144 gaca)

Kpatkoe conep:xanue THCHHUILUINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILINHBI:

KOHIEIITYAJIbHBIE OCHOBBI
SKOJIOTMYECKOI'O MEHE/DKMEHTA

[Ipeanocslnku BO3HUKHOBEHUS u
TEOPETUYECKUE OCHOBBI CTaHOBJICHUS
9KOJIOTMYECKOT0  MeHemKMeHTa.  CymHoCTh
9KOJIOTMYECKOT0  MeHekMeHTa. KoHuenuus
YCTOMUYMBOIO Pa3BUTUA KAaK OCHOBA Pa3BUTUSA
9KOJIOTHYECKOI0 MEHEIKMEHTA.

CBs3b 9KOJOIrH4Y€CKOIO MCHCIPKMCHTA u

IIPOU3BOJICTBEHHOIO JKOJIOTHYECKOTO
YIOPABJICHUS: CXOACTBO M  pas3jinuyus IO
KPUTEPUSIM. ITpuHIHATIBL u byHKIIUN

9KOJIOTMYECKOTO  MEHEKMeHTa.  DyHKuuun
9KOJIOTMYECKOT0 YIIPaBJICHHUS.

MEX/YHAPOZHBIE U HAITMOHAJIBHBIE
CTAHIAPTBI B COEPE
OSKOJIOTMYECKOI'O MEHE/DKMEHTA

DBoIOLUS CTaH/IapPTOB MEHEPKMEHTA.
Cranpmaptet BS 5750 u BS 7750: nenu wu
ocobeHHOCTH pa3zpaboTku. Llukn BHempeHus u
chepa mpumenenus BS 7750 «Cneundurarmm
CUCTEM  3KOJIOTHYECKOTO MEHEKMEHTa.
«Cxema MeHemxMeHTa U ayautay EMAS: nens
W TpUHOUNBE pa3pabotku. L{ukn BHeApeHUS u
obnacte nmpumeHeHHs. OCOOCHHOCTH TPUHSATHUS
EMAS II. Crangapt BS 8555. «PykoBonacTBO o
MTOATAITHOMY BHEJIPECHUIO CUCTEM
9KOJIOTHYECKOTO MEHEKMEHTa»: O0COOEHHOCTH
BHEJ[PCHHUS, TPEUMYIIIECTBA U HOBH3HA.

OcobenHoctd  (GpopMUPOBAaHUS ¥ BHEIPEHUS
cragaapros cepun ISO 14000. Cranpapr ISO
14004:1996. «Cucrema 9KOJIOTMUYECKOTO
MeHekMeHTa. OOIIre pyKOBOISIIUE YKa3aHUs
[0 TIPUHIIMIIAM, CUCTEMaM U TOJIEP’KUBAIOLTIM

HOIXOJaM. OGecnieuenue COOTBETCTBUS
TpeOOBaHUAM 9KOJIOTMUYECKOTO
3aKOHOJIaTEeIILCTBA
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MHTEI'PALINA CUCTEM
MEHEJDKMEHTA: TEOPETUYECKUE
IMPEAITOCBUIKM 1 OCOBEHHOCTH
INPUMEHEHWA

OcHoBHbIE CTpaTeruu MCTIOJIb30BAHUS
craggapra  ISO 1400:  moTeHUHMANIbHBIE
SKOHOMMUECKUE IIPEUMYILECTBA u
BO3MOKHOCTH.  OCHOBHBIE  TpOOJIEMBI  H
HegocrtaTku  cucreM  OM.  PasHooOpasme
aKTyaJbHbIX INPUMEHSAEMBIX Mojened OM.
®axTopel, cTuMyaupytouue BHeapeHue COM.
Mopenn COM, BbIXOAsIIME 32 IPEAETbI
TpeOOBaHUH  MEXKIYyHAapOJHBIX  CTaHIApPTOB.
WHTEerpupoBaHHbIE  CHUCTEMBI  MEHEIKMEHTa
(UCM): Bumbel u cnemmduka. CxoactBa u
pa3nuuus  cucteM ynpasieHua. [lupammna
UHTETPUPOBAHHON  CHUCTEMBI  MEHEIKMEHTA.
®aKTopbl, KOTOPBIE MOTYT COCOOCTBOBATH WU

KOPIIOPATUBHBIM DKOJIOT'MYECKHIA
MEHEJDKMEHT: XAPAKTEPUCTUKA
§(0)19:(0)i(0)2]

MPEnsTCTBOBATh WHTETpalyu. YpoBHHI
UHTETrparuu

[Ipeamer H3y4YeHUs KOPIIOPaTUBHOTO
AKOJIOTUYECKOTO0  MEHeIKMeHTa.  [loaxo[sl,
pazBuBatome Tteoputo  KOM.  Ilpunnurmsl

MIPaKTUYECKU IpuMeHseMbIXx Mmogaeneid KOM.

TpeboBanue ycTOMYMBOTO Pa3BUTUSL B CUCTEME
KOM.

Teopust creiik-xoyiiepoB 1 000CHOBaHUE LiENeH
MPEANPUATHSL. CbanancupoBaHHas
9KOJIOTHYECKasi OayibHasg cucrema. Peanmmzarms
OpUHLOMOA  HUPKYIsIpHOCTH.  OcoOeHHOCTH
IIPUMEHEHUs]  IPUHLHNA  KOOIEPUPOBAHMSL.
[IpuHIHMI yyera U yIpaBJIeHUs SKOJIOTHYECKUMHU
puckamu B KOM

PA3PABOTKA MATPHUIIBI SWOT —
AHAJIM3A U1 OUEHKU ITEPCITEKTHB
BHE/JIPEHV A CUCTEMBI
OKOMEHEJUKMEHTA.

OcHoBHBIE cBefieHUs 00 ncnoiab3zoBanuu SWOT
— aHaimM3a B JIEATENBHOCTH OpraHU3aluu.
BHemHsAss M BHYTpEHHsA cpella OpraHu3aluu.
Metononorua SWOT — ananusza. Ananus
cabbIX M CHJIBHBIX CTOPOH OpraHu3aluy, a
TaKKe €€ yrpo3 u Bo3MoxHocTeil. CocraBieHue
npopuns cpeapl. DopMmynupoBKa Iened B
BBIOpaHHOM 00J71aCTH 1eITENFHOCTH

PA3PABOTKA DKOJIOI' MYECKOI
CTPATEI'UU ITPEAIIPUSTUS.
PA3PABOTKA DKOJIOI' MYECKOI
MUCCHUHU, BUAEHUS U KJIIFOYEBBIX
POJIE B OPT AHUBALIMU

Omnpenenenne 9KOJIOTUYECKOMU TOJIUTUKHU
COTJIaCHO CTaHAapTaM B cdepe IKOJIOTHIEeCKOro

MeHeKMeHTa. Ponb, 3amaum u  QyHKIUHK
BBICIIIETO PYKOBOJICTBA B pa3paboTke
DKOJIOTHYECKOM IMOJINTUKHU. OcHoBHBIC
MOJIOKEHUSI W TOIXOABl K (OPMHUPOBAHUIO
9KOJIOTUYECKOM  IIOJIUTHKH. Broemmne wu
BHYTPEHHHUE (baxTopsI 000CHOBaHUS

3KOJIOTUYECKOM ITOJIUTHKH.
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OpranuzannoHHoe 0(hOpMIIEHHE SKOIOTHUECKON
MOJUTUKA. MeCTo U poJib  3KOJOTHYECKOU
IOJIMTUKM B CHUCTEME  JKOJOIMYECKOIO
MEHEPKMEHTA. OOBeKTHBHBIE KpUTEpUU
MOATBEPXKACHUS  DKOJIOTMUECKON  IOJMTHUKH.
@opMyIMpOBaHHE  MHCCHUHM  OPraHU3ALNM.
OmnpeneneHne KITIOYEBBIX POJIEBBIX (QYHKIMH B
OpraHM3aIHy.

®OPMBI BKJIIOUEHUS DKOJIOT MUECKUX
ACIIEKTOB B MOJIEJTN
DKOJIOTMYECKOT'O MEHE/DKMEHTA
OPTAHM3ALINU

OnpeneneHue «IKOJIOTMYECKOTO aCIEKTay U
«3HAQYUMOTO  DKOJOTHYCCKOTO  aCIIeKTa» B
cooTBeTcTBUU co cranaaproM [SO 14001:1996
u ISO\ FDIS 14001:2004. PexomeHpanuu Io
BBIJICJICHUIO SKOJIOTUYECKUX acneKToB. [Ipsimbie
U HEeOnpsIMblE  SKOJOTUYECKUE aCIEeKTHI:
XapaKTepPUCTHKA U 0XBaT chep NesATeIbHOCTH.
Ilogxompl K  BBIABJICHHIO  DKOJIOTHYECKUX
acriekToB. [IprMeHeHHe SKCIEPTHBIX OLEHOK.
[TocnenoBaTebHOCTD NEHUCTBHM U OOBEKTUBHBIC
TPYIHOCTA TIPU BBISBICHUU HKOJIOTHYECKUX
aciekToB. MpeHTudukamus  3KOJIOTHYECKHX
ACTEKTOB. DTalbl MPOUEAYPHl HICHTU(DUKAIIUN
3KOJIOTHYECKUX aCIIeKTOB. Conepxanue
pEerucTpa 3KoJIOTHYeCKuX acnekToB. [lapamerpsl
BO3JEHCTBUS HA OKPYXKAIOIIYIO CPELY.

I[HOAI'OTOBKA BHEJAPEHMA CUCTEMbBI
OKOMEHEJDKMEHTA

Otanbl MOATOTOBKM K BHEAPEHUIO CHUCTEMbI
HKOJIOTUYECKOT0 MEeHeKMeHTa. Posib BhICIIEro
PYKOBOJICTBA M KOHCYJIBTAaHTOB B IOJATOTOBKE M
NPUHATUY pelIeHus: 0 BHenpeHuu. Ilposenenue
KOOPAWHAIIMOHHOTO COBECIIIAHUS: COCTaB
YYaCTHHKOB M KpYr peIIaeMbIX BOIIPOCOB.
Omnpenenenue meneit u macmradba BHEIPEHUS

CUCTEMBI  DJKOJIOTMYECKOTO  MEHEIDKMEHTA.
OO6nacte o0XBaTra CHCTEMBI 3KOJOTMYECKOTO
MEHEDKMEHTA. Onenka HE0O0X0TUMMOMH
KOHCYJbTallMOHHOM  moanepkku. Kareropun

KOHCAJITHHIOBBIX KOMITAHUN U KPUTEPUHU OTOOPa
KOHCYJIbTAHTOB.

OneHka HCXOOHOW CHUTyallUH JUIsl BHEAPEHUs

CHUCTEMBI 3KOJIOTHUECKOT'O MEHEHKMEHTA.
TpeGoBaHus CTAaHAAPTOB K MPOBEICHUIO OIICHKU
HCXOOHOM  curyauuu. IlocrnegoBaTenbHOCTD

JNEUCTBUN TPU MPOBEACHUU OLEHKU HCXOIHOU

curyauuu. OmeHka  1enecooOpasHOCTH U
MPUHATHUC OKOHYATCIBHOI'O peUICHUA (o)
BHCAPCHUHN CHUCTCMBI 3KOJIOI'HYECCKOI'O
MCHCIXKMCHTA.
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HOPAIOK CO3JAHUS
NMHTEI'PUPOBAHHOU CUCTEMBI
MEHEJDKMEHTA

[longxonet k wHTerpammu wmoneneit HMCM.
[Ipumenenne  cOANaHCUPOBAHHOM  CHUCTEMBI
nokasateneit (CCII). HanpaBneHnust BO3MOKHOTO
WHTETPUPOBAHUS  JJIEMEHTOB W MPOLEAYP
cucteM MeHekMeHTa. Opranusanus paboT 1o
co3ganuto CM.

IIpoextupoBanne HNCM. JlokymMeHTHpOBaHME
NCM. Buenpenue UCM. OcHoOBHbIE JeHCTBUSA
npu  paspabotke u  BHenpenuun ~HCM.
IToarotoBka K cepTH(UKaALIN NCM.
JloctonHcTBa NCM. Ceprugukar Ha
Nurerpuposannyto Cuctemy MeHemKMeHTa.

OLIEHKA DKOJIOTMYECKOU
PE3VJIbLTATUBHOCTU U BHYTPEHHUIA
AYJIUT CUCTEMbI DKOMEHE/DKMEHTA

3KOJOTHYECKOM
3KOJOTHYECKOM
KpUTEpUU U
¢dbopmupoBaHus
3KOJOTHYECKOM
Hamnpasnenus
MHPOpPMALMKM 1O  OLEHKE.
BoIABIEHME HECOOTBETCTBHM: CYIIHOCTb H
npuurHbl.  [lman  AedcTBUI B OTHOLUEHHH
BBISIBJICHHBIX ~ HECOOTBETCTBUM.  [Ipouenypsl
MPUHATHS MPEIYIPEKTAFOLUX u
KOPPEKTUPYIOIIUX JCHCTBUMN.

TpeboBanusi cTaHIApTOB K
pesynbTaTuBHOCTH.  OlleHKa
pe3yIbTaTUBHOCTU:  CYILIHOCTb,
oKa3aTellu. [TpuHIMTIBL
moKasarennen
pe3yIbTaTUBHOCTH.
HCIOJIb30BaHUS

BHyTpeHHUII ayIUT CUCTEMBI JKOJOTHYECKOIO
MEHEJUKMEHTA: LeJH, 33aJa4d, OCOOCHHOCTH
npoBeaenusi. Kpurepunm u oOmacte oxBara
ayauTa. XapaKTepUCTUKU BHYTPEHHETO ayauTa
c yueToM TpeOoBaHuii cranaapToB. TpeboBaHus,
IIPEBABISEMBIE K ayIUTOPAM.

CrangapTHele KpUTEpPUM aHAJIU3a COCTOSHUSA
CHCTEMBI HKOJIOTHYECKOro MeHekMeHnTa. O630p

COCTOSIHUSA CUCTEMBI 3KOJIOTHYECKOTO
MEHEJDKMEHTA:  COJCp)KaHHE€ U  DJIEMEHTHI.
Ananmus CHUCTEMBI 3KOJIOTHUECKOT'O

MCHC/DKMCHTA CO CTOPOHBI PYKOBOACTBA: LCJIH,

XapakTepucTuka ©  (HOpMBI  TPOBEICHHS.
Kpurepun 3 PeKTUBHOM OLICHKH
HKOJIOTUYECKOM Pe3yNbTaTUBHOCTH
JEeATeIbHOCTH.
CEPTUOUKALINA CUCTEMBI DKoyornyeckass  CepTHU(HKAIMA:  CYIIHOCTb,
OKOMEHE/DKMEHTA T10 TPEBOBAHUSM | nenu, o0bekThl. Opran mno cepTUHUKAIHH.

CTAHIAPTA ISO 14001

AKKpenuTalus opraHu3arui.

MoTuBaiysi  XO3sIMCTBYIOIIUX CYOBEKTOB K
HKOJIOTHYECKOH cepTudukanuu. JlemoHcTparms
cooTBeTcTBUH. Opranel 10 CepTHU(PHKAINU:
KJaccu(uKaius, oleHKa BbIOOpa, 0COOCHHOCTH
B3aUMOJICHCTBUS.
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Ceprudukanus CUCTEM 9KOJIOTUYECKOTO
MEHEPKMEHTa W MHCHIEKIMOHHBIE IPOBEPKHU.
[ukn  ceprudukanmu.  Ilpomecc  pe -
cepTupuKaMU U ee mnoanepxanue. DakTopsl,
onpenensomue 3GHEKTUBHOCTh  TPOIEAYPHI
CepTHU(HKAIINH. IIpoBenenne  mpoueaypbl
HKOJIOTUYECKON  cepTuukanuu. BeisBreHue
HecooTBeTCTBUI. CepTU(HUKAIIMOHHBIN ay/IuT.
BuerutanoBsle  mpoBepku.  Mupopmarus o

CepTHU(HKALNH.

Pa3zpabdorunkmn:
AcCCHUCTEHT
Kad. IKOJIOTHYECKOTO @ ,
MOHUTOPHUHTA Tojicbe ¢ A.B. Ilonkosa
JOJKHOCTB, HA3BAHUEC Kad)e;[pm IIOAIMHUCH HWHHIHAIBI, q)aMI/IHI/Iﬂ
AcCCHUCTEHT
Kad). DKOJIOTHMYECKOTO >

0 -
MOHHUTOPHUHTA ' A.Bb.lonryimua
JOJKHOCTB, HA3BAHUEC Kad)e;[pm mommmes HWHHIHAIBI, q)aMI/IHI/Ul
3aBexyromuii kagenpon
YKOJIOTHYECKOT0 MOHUTOPHHTA U 7/
IPOTHO3UPOBAHHUS / _ ML.JI. XapiamoBa
Ha3BaHUC Kad)e;[pm IIOAIMHUCH WHHIHAIBI, d)aMI/II[I/[Sl
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@edepaﬂbﬂoe zocydapcmeeﬂﬂoe AaA6NOHOMHOe 06p61306am€./leO€

yupeosicoeHue gvlcuie2o obpazosanus « Poccutickuil ynusepcumem opyrcovi
Hapooo8y

JKonozuueckuil paxynromem

AHHOTAIIUS YYEBHOM JAUCHUILIAHBI

OO0pa3zoBaTesbHasi IpOrpaMmma
18.03.02 DHepro- u pecypcocOeperarlue Mpolecchl B XUMUYECKONM TEXHOJIOTHUH,

HeTeXUMHUU U OMOTEXHOJIOT MU

(HaumeHosauue 0OPA308aMENLHOU NPOSPAMMBL (NPOpuUL, cneyuaruzayus)

HaumenoBaHue AUCIHHUII/INHBI

IKOJIOrus

O0BLEéM TUCHUILIHHBI

3 3E (108 gac.)

KpaTKOC CoacpRKaHuEC NUCHHUIIIINHBI

Ha3Baumue pa3jaesioB (TeM) IUCHMILIHHBI

Kpartkoe conepxxanue pasaenoB (Tem)
AUCHHUILINHBI:

1. BBeneHue B 001IIyI0 IKOJIOTHIO

2. DKOCHCTEMBI

3. HOHyJ'lﬂ].[I/IOHHaﬂ IKOJIOIrus

4. DKogorusg coo0mecTB

OcHoBHbIE pa3eibl IKOJOTHH: IKOJOTHS
0co0M, JKOJOTHS TOMYJSIUA, 3IKOJOTHsA
coodmiectB. OTHOIIEHHME DJKOJOTHH K
APYrUM HayKaM M ee 3HadyeHue s
uuBuIn3anuu. IIpuHIUN 3MepIKEeHTHOCTH
U MO/IeJTUPOBAaHHE B IKOJIOTHH.

I'naBHbIC KOMIIOHEHTBI IKOCHCTEM:
aBTOTPOQbI, rereporpodbl U PpPexyLEHTHI.
Kaaccndukanust 3xkocucrteM 1 MX OCHOBHbIE
THIIBI. JHEPIrusl B IKOCHCTEMaXx.

Honyassuuonnas CTPYKTYypa BH/A.
ITosioBasi, BO3pacTHasi, MPOCTPAHCTBEHHAS
U ITOJIOTHYecKasi CTPYKTYPbl MOMYJIsIIMIi.

IlonsiTie 0 JgUHAMHKE W TOMeoCTa3e
nonyasiuuid.  OOmme  3aKOHOMEPHOCTH
peryjasiiMd  YUCJACHHOCTH  NOIYJSLUH,
OCHOBHbIE THIIBI NonyJIsIHMOHHOM
JTUHAMHUKH.

buonenos u cunskojorusa. CooduecTBo Kak
COBOKYIHOCTh B3aMMO/1eiCTBYIOIINX
nonyjasuuid. Tunel B3aUMOACHCTBUSA MEXKIY
ABYyMS BHIAMM. Konnenmust
MeCTOOOMTAHHSI M JKOJOIMYeCKOHd HUIIIH.
Pa3HooOpa3ue M yCTOHYHBOCTH COO0OIIECTB.




5. luHAMHM KA IKOCUCTEM

6. buocdepa — riaodaabHasi IKOCHCTEMA

7. Oxpana oKpy:Kamouieii IpUPoOIHON cpeabl

JKosioruveckass  cykmeccusi.  Pa3Burtue
JIKOCHCTEM B MPOCTPAHCTBE U BO BPEMEHHM.
IlepBuuHasi cyknmeccusi M ee OCHOBHbBbIE
cragun. KiamMakcHasi cTagusi CyKLecCHH
KaKk Hau0oJiee NPOAYKTHBHOE COCTOSTHHE
IKocucTeMbl. BropuuHasi cykneccusi 4 poJjib
AHTPONOT €eHHYbIX daxkTopos B ee
(¢popMupoBaHuu. DKOTOH KaK IepexogHoe
COCTOSIHME JKOCUCTeM. 30HAJbHbBIE H
JIOKAJIbHbIE JKOTOHBI.

I'pannubt Omochepsr B aTmocdepe,
ruapochepe u gurochepe. Hoochepa kak
HOBasi IBOJIIOLMOHHAs cTagusi Omocdepnl B
Tpyaax axkaaemuka B.M. Bepnaackoro.
JKOJIOTHYECKHE CHCTeMbl Omnocdepsl u
YyeJIOBeK.

OcCHOBHBIE  YPOBHH  OXPaHbl  KHBOW
npupoabl. CoxpaneHue 6mopazHoodpasus u
OMoJIorn4YecKom NPOAYKTHBHOCTH
onocdepsnl. CocTosinne  OKpysKaroIeH
NPUPOAHOM cpeabl U ee oxpaHa B Poccun.

PazpaboTumnkm:
Jo11. kaeapbl CHCTEMHOMN 3KOJIOTHH A~ O.E. IlonkiHOBA
JOJDKHOCTh, HA3BAHHC Ka(be,[[pbl HOI[HI/IW HWHHIOHWAJIbI, (1)aMI/IJ]I/I$[

3asenyrommii kadeapon
CHCTEMHOM 3KOJIOTUH

B.A. I'paues

Ha3BaHHe Kadenpsl

TOAITUCH

WHUOHAIIBI, (1)aMI/IJ'II/I$I
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DKOJIOTUYECKUIA
Gaxynomem/uncmumym

AHHOTALMS YUEBHOM IMCLUTUIMHBI*

Oo6pa3oBarenpHas mporpamma
18.03.02 "JHepro- u pecypcocéeperamime npoueccbl B XAMHYE€CKOIl T€XHOJIOTHH,
HepTexumuu u omoxumuu'

HaumenoBanue JAUCHHUITJINHBI

OCHOBBI ’KOHOMHUKH U MEeHeIKMEHTa

O0BEM THMCHMIINHBI

3 3E (108 yac.)

KpaTkoe cojiep:kanue TUCIUILIMHbBI

HasBanue pa3gesioB (TeM) IMCUMILTHHBI

Kpatkoe cogep:kanue pa3aesios (Tem)
AMCUMIIMHBI:

BBeneHne B 5KOHOMUUECKYIO HAYKY

OcHOBHBIE oOmpeneneHuss W ToHsATUA. brara.
[MotpebHocTn. Pecypchl. OcHoBHas mpobiema
3KOHOMMUKMH. Hpe;[MeT, 3aJa4n u METOAbIL
UCCIIC/IOBAaHUS.  DKOHOMHYECKHE  3aKOHbI W
KaTeropuu. JTambl Pa3BUTHI AKOHOMHUCCKOM
HaYKH.

OKOHOMUKA KaK XO3SIMCTBEHHAS CHCTEMA

OKOHOMHYECKAs cucreMa u cC OJICMCHTHEI.

OKOHOMUYCCKHEC OTHOIICHMUA. Twurmbl
O9KOHOMHYCCKUX CUCTEM.: PBIHOYHAs,
KOMaHAHO-aIMUHUCTpAaTUBHAs, TpaaulIMOHHAas,

CMEIlIaHHasl. 3HayeHWEe NPOU3BOJCTBA B IKH3HU
obmectBa. OcHOBHBIE (DAKTOPHI OOIIECTBEHHOTO
npousBozcTBa. BocmpousBonctBo u ero  (assl.
@opMBI XO34HCTBOBAHUS: HATYPAJIbHOE U TOBAPHOE.
Tosap. Croumocts. Llena. /lensru. ¢ pekTuBHOCTD
KaK SKOHOMMYECKasi KaTeropus. DKOHOMHYECKHUMA
BBIOOD. AJbTepHaTHBHBIC U3JICPXKKH.
DKOHOMUYECKHHA 3aKOH BO3pacTaHus
aNTbTEPHATUBHBIX H3/IEPKEK.

CyIHOCTb PHIHKA U €M0 UHCTUTYTHI

[Nonstue peiaka u ero Gy, CTpyKTypa ¥ BUJIbI
pbIHKOB. CyOBbEeKThI PHIHOYHOTO X03s1iicTBa. Moienb
Kpyroobopora JAEHEr, pecypcoB U MHPOJIYKTa.
OCHOBHBIC HMHCTHTYTHl PBIHOYHOW SKOHOMHUKH.
MexaHu3Mbl CaMOPETYTHPOBaHUS PbIHKA. 3aKOHBI
Ccripoca M MPeyIoKeHHsI. DIaCTUYHOCTb: CYIIIHOCTb
u Bunbl. [IpoBanbl peiHka. BuemrHue s¢dextsr u
obmecTBeHHble  Omara. Poms  rocymapctBa B
pbiHOUHOW  3KkoHOMHKe. Crnpoc Ha  (akTopbl
MPOU3BO/ICTBA. [pennoxenue (axropoB
npousBojcTBa. DopMHUpOBaHKE IIEH Ha OTIENbHbIC
(baKTOpHI MPOU3BOICTBA.




MHUKPO3KOHOMHKA. DKOHOMUYECKUE OCHOBBI
NeATeTbHOCTH (PUPMBI

[IpennprHUMATENBCTBO: CYIIHOCTb M OCHOBHBIE

(bopMBI OpraHu3alyu. Bunpt
IIPeIPUHUMATEIBCTBA! IIPOU3BOJICTBEHHOE,
KOMMEPUECKOE, ¢unancoBoe, CTpaxoBoe,

nocpeHuyeckoe. buszHnec- manuposanue. Buapsl u
OpraHM3allMOHHO-TIPABOBBIE (POPMBI MPEIPHSITHA.
[MpousBoxacTBeHHass QyHkums. M3pepxku (UPMBIL.
Bunpl m3nepxexk GupMbl: qUHAMMKa, Tpaduaeckas
UHTEpIpeTanys. 3aKoH YOBIBAIOIIEH NpenenbHOM
NPOU3BOJUTENBHOCTU.  M3mepikku  GupMbl B
KpPaTKOCPOUHOM ¥ JIONTOCPOUHOM  TEpPHUOJIax.
Beipyuka u npuObuie. Makcumu3zanust TpuObLTH U
ONTUMAJIBHBI  00BEM  TPOM3BOACTBA.  DPPEKT
Macrraba.

OCHOBBI MAKPO3KOHOMUKHU

IIpenmMer MaKpOIKOHOMHMYECKOTO AaHaIM3a, €ro
crerudrka. Kpyroobopor 10X0H0B U MPOTYKTOB.
BBII u cnoco0s! ero uzmepenus. HannoHnanbHbIH
noxon. HammonameHOe — OOraTrcTBo  CTpaHbI.
YpoBeHb JKHU3HM U IPOKUTOUHBIA MHUHHMYM.
HepaBenctBo noxomoB u  kpuBas JlopeHua.
Pacnipenienienne 10X040B B phIHOYHOM SKOHOMUKE.
JIeHe)KHO — KpeAuTHass W OIO/HKETHO-HAJIOTOBast
NOJMTHKUA TocyaapcTBa. VHOmAIMA U ee BUIBIL.
DKOHOMUYECKMHA MK U ero (assl. B3aumocBs3b
uHQmsimu 1 Oe3pa®oTUIbI B paMKax
SKOHOMMYECKOTO IMKJIA. DKOHOMHUYECKHH POCT U
pa3BUTHE. IIpenenst  pocra ¢ y4eTOM
JKOJIOTUYECKUX OTPAHUYCHUN.

OCHOBBI MEHEHKMEHTA

CyIIHOCTh MEHEIKMEHTA KakK IpoLecca U HAYKH.
[Ipynnuner  ynpasnenus. Llukin  ympasiieHus.
[o3uun YIIPaBIICHUA: CTPYKTYypa,
BHYTPHUOPIaHU3AIL[IOHHbBIE IIPOLIECCHL,
IUIAHMPOBaHME M TPOEKTHpOBaHME  padoT,
TEXHOJIOTHH, KaJpbl, OpraHU3allMOHHAs KYJbTYpa.
OOBEKTHl yNpaBIeHUs: MPOU3BOJCTBO, IMEPCOHAN,
¢uHaHCBl, MapKeTUHI, WHHOBaIMH.  OIeHKa
KU3HEHHOIO LHMKJIAa MPOAYKUMH M TEXHOJIOTHU.
BHyTpeHHsI1 cpema oOpraHuM3alud, BHYTPEHHHE
IIPOLIECCHl U BHYTPEHHUE IEPEMEHHBIE. Y POBHU
ylpaBileHus W nozapasaencHus.  Mepapxus
opranuzanuu. [ToHaTHE U KaTeropuu 3a1a4: padoTa
c mronepMu, pabora ¢ mpenmeramu, pabdora ¢
uHpopmaruen. Marpuua SWOT-ananu3za.
OCHOBHBIE ~ XapaKTEPUCTHKH BHEIIHEH CpEAbI.
@akToppl NPSAMOrO0 M KOCBEHHOI'O BO3JEHCTBUSL.
CpencrtBa aHaim3a 3JIEMEHTOB BHEIIHEW CpeEJibl
OpraHu3aluu. IlonsTHE 0 CHCTEMAax
9KOJIOTMYECKOT0 MEHEKMEHTA Ha MPEANPUATHUX.




Pa3zpaboTuuk:
[Tpodeccop xadenpst
MIPUKJIATHON
SKOJIOTHUH, J1.3.H.

3aBenytomiuii kKadeapoin

IIpuknagHoi SKOJI0rnuu

%

a7 =

0.C.Kopoboa

WHUOHWAJIBI, q)aMI/IJ'II/IH

M.M. Penuna

Ha3BaHUE Kaenpsl

IO Ch

WHUOHUAJIBI, q)aMI/IJ'II/IH






Deodepanvroe 20Ccy0apCmeeHHoe A8MOHOMHOE 00PA308aAMENbHOE YUPEeHCOeHUe
gvicuieco oobpazoeanus « Poccutickuii ynueepcumem opyicovl HApooo8

Huswcenepnaa akademusn

AHHOTAIMS YYEBHOM JUCHMUILTAHLL
3HeKTp0TeXHI/IKa n l'lpOMbIII.UIeHHaﬂ 3.J'IeKTp0HI/IKa

OO0pa3zoBaTeibHasi IpOrpaMmma
18.03.02 «DHepro- u pecypcocOeperariue MpoIecchl B XUMUYECKON TEXHOJIOTHUH,
HedTexXuMuu U OMoTexHoaorum» (0akaiasp)

PeCVDCOCGeDeFaIOHH/Ie TEXHOJIOTHH U OXpaHa OKDV)KaIOH.IefI CpEAbI
(Haumenosanue 06pa308amenbHol NPoSpammul (npoghuns, cneyuanuzayis)

HaumeHnoBanmne TUCIUILINHDI Dnexmpomexnuxa u npoMulULIeHHAS
91eKMPOHUKA
O0LEM TUCHUIITTHHBI 3 3E (108 4ac.)

Kpartkoe conepxxanue JucuMNJIHHBI
Lenpro n3yueHMs TUCIMILIMHBI SIBJISIETCSI OCBOCHUE TEOPETHUECKUX OCHOB JIEKTPOTEXHUKU U
AIIEKTPOHUKH, IPHOOPETEHNE 3HAHUH O KOHCTPYKLHUAX, IPUHLIUIAX ICHCTBHS, TapaMeTpax 1
XapaKTePUCTUKAX PA3IMUHBIX AJEKTPOHHBIX YCTPOUCTB, MOATOTOBKA CTYICHTAa K TOHUMAaHHIO
MPUHLUIA JEHCTBUS COBPEMEHHOTO JIEKTPOOOOPYIOBAHUSI.
3amaun QUCHMIUIMHBI — TIOKa3aTh POJIb U 3HAYCHHUE DJIEKTPOTEXHUYECKUX 3HAHUHM Ui YCTICHTHON
pa®oTbl B BHIOpDAaHHOM HANpaBJICHUHW; JaThb OyAyIIUM CIeHuanucTam 0a30Bble 3HaHUS,
HE00X0IMMBIE JJIsl TOHUMAHUS CIIOKHBIX SBJICHUH U 3aKOHOB DJICKTPOTEXHUKH, U 3JICKTPOHUKH.

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI Kpatkoe conep:xanue pa3uenoB (Tem)
AUCHHUILINHBI:

OCHOBHBIE OIIPENEIEHHS U METO/IbI pacyeTa OcCHOBHBIE OIIPEAETIEHHS U TOTIOJIOTHYECKHE

JIMHEWHBIX U HEJIMHEWHBIX DJIEKTPUYECKUX rapaMeTpsl dJIEKTPUYECKUX Lenei; Mctounuku

LENIEH ITIOCTOSTHHOTO TOKa. U IIPUEMHHUKH JJIEKTPUYECKOU SHEPTUMU.

[TapameTpsl 3J1IEMEHTOB ANEKTPUUECKON LIETIH;
Pexumbl paboThl anekTpudeckoit nenu. Cxema
3aMeIlEeHus IEKTPUUecKol 1enu; 3akoH Oma u
€ro IPUMEHEHHUE AJIS PacyeTa NEKTPUUECKUX
neneii; 3akonsl Kupxroga u ux npuMeHneHue
IUI pacueTa 3JIEKTPUUECKUX LieTiel; AHanu3
Lenei NoCTOSTHHOTO TOKa C HECKOJIbKUMU
MCTOYHUKAMHU SHEPTUH; MOIIHOCTH LIETIH
IIOCTOSIHHOTO TOKa. bajaHc MomHocCTel.

AHanus U pacyeT JUHEHHBIX Lenen Crnioco0Ob1 M300pakeHUs U TapaMeTphbI
IIEPEMEHHOT'0 TOKA. CHUHYCOM/IAJbHBIX BEJINUUH; DIEKTPUUECKUE
LIENU C UJICATbHBIM PE3UCTUBHBIM,
MHIYKTUBHBIM MM EMKOCTHBIM JIEMEHTOM;
ComnpoTtuBieHus U Gpa3oBble COOTHOIICHUS
MEXAY TOKaMH U HalpsKEHUSMU;
IlocnenoBarenpHas eNb Pe3UCTUBHOTO,
MHIYKTUBHOTO U EMKOCTHOI'O 2JIEMEHTOB, 3aKOH
Owma, pe3oHaHc HanpsbkeHui; [lapannensHas
LIeNb PE3UCTUBHOIO, UHAYKTUBHOTO U
€MKOCTHOI'O JIEMEHTOB, 3aKOH OMa, pe30HaHC
TOKOB; Tpexda3Hble 1enH, OCHOBHBIE IOHATHS U
oTIpesieNieHus1, CrocoObl coennHeHus (a3
reHeparopa 1 MpueMHUKa, (pa3Hble U JIUHEHHbIE
BEJIMYHMHBI, MOIITHOCTh IIPU CUMMETPUYHOM U




HECHUMMETPUYHOM PEXKUMAX

AHanus ¥ pacdeT MarHUTHBIX LEeNE.

OCHOBHBIE BEIMUNHBI, XapaKTEPU3YIOLINE
MAarHHUTHOE I10JIE; 3aKOH IIOJIHOTO TOKA;
MarsuTHbIe MaTEpHUAIIBI U UX CBOMCTBA;
MarsuTHbIE LIETH C IOCTOSIHHBIMU MarHUTHBIMU
IIOTOKaMH; pac4yeT HEOJHOPOIHOM,
HEPAa3BETBJICHHOW MarHUTHOM LEMH C OJJHUM
HMCTOYHMKOM HaMarHU4MBAIOLIEH CUJIBL;
MarsuTHbIE LIETIH C IEPEMEHHBIMU
MAarHUTHBIMU ITIOTOKaMU;

Tpancdopmarop, Ha3HaUCHHE TPUHIIHIT
JNEUCTBUSI, HOMUHAJIBHBIE BEJIUYMHBI,
[IaCIIOPTHBIE JaHHbIE, noTepu sHeprun u KIIJ]
TpanchopmaTopa;

OCHOBBI IEKTPOHUKH U INEKTPUUECKUX
U3MEPEHUN.

DnemeHTHast 6a3a ANEeKTPOHUKH; MIcTouHMKN
BTOPHUYHOTO 3JIEKTPONUTAHHUS, CTIIAKUBAOIINE
¢bunbTpel; TpaH3UCTOPHBIC YCUITUTENH,
knaccudukanus; [lapameTpsl 1 XapaKTepUCTUKH
YCUJIUTEIIEH, OHATHE O MHOTOKACKAIHBIX
ycunurenax; M3MepeHus OCHOBHBIX IMApaMETPOB
AIEKTPUYECKUX LETIEeH

PazpaboTunkn:
JlomeHr,
HenapraMeHT MeXaHUKU U MEXaTPOHUKHU

JOJDKHOCTDH, Ha3BaHUEC A€NTapTaMEHTa

JAupexTop aenapramMeHTa
[Ipodeccop,
HenapraMeHT MeXaHUKU U MEXaTPOHUKHU

Ha3BaHHE ACTIapTaMCHTa

%7 =
# Atuencusa Bunngaromec X. M.

IOATHUCH WHULIAATIBI, q)aMI/IJ'[I/Iﬂ

<7é Pasymmubiii FO.H.
I Cb WHHIHAIBI, d)aMI/mI/m




DedepanbHoe 20Cy0apCmeeHHoe A8MOHOMHOe 00PA308aMeNbHOe YUpelcOeHUe
svicute2o oopaszosanus « Poccuiickuii ynugepcumem opyaicovbl HapoOoosy

JKonozuueckuil hakynomem _
AHHOTAIMS YYEBHOM JUCIUILINHBI
O0pa3zoBarenbHas mporpaMma
18.03.02 JHepro- u pecypcocoeperaminue npouecchbl B XUMHYECKO TEeXHOJIOTHH,
He(pTeXHMHUH M OMOTEXHOJIOrHH (DaKajaBpHuaT)

BPEOHble U onacHole eeuiecmea 6 nPOMbvLULICHHOCMU

HaumMmeHoBaHHe JUCHUIIIAHBI .
et Hazardous substances in industry

O0béM AMCUMIIIMHBI 2 3E (72 vac.)
KpaTlcoe CoJIepPKaHUuEC TUCHUILINHBIL
Ha3zBanue pa3aejioB (TCM) JUCHUIIJINHBI KpaTKoe COICpPKaHuE pa3aejioB (TeM) AUCHUIIJIMHBI:
Paznen 1: OcHoBbl OCHOBBI
9KOJIOTHIECKOM., ICTOPHS PA3BUTHSI U CBS3B C DKOTOKCHKOKHHETHKA
ApYruMu HayKaMu. OCHOBHEBIE pa3acibl BKOTOKCHKOHHHaMHKa
JIMCLIUILTAHBL Wzydenune MexaHU3MOB (DOPMUPOBAHHS TOKCHIECKOTO
s dexra
Section 1: The Basics of

environmental talk sikologii, development Fundamentals
history and connection with other sciences.. Ekotoksikokinetika
The main sections of discipline Ekotoksikodinamika

Understanding to toxic substances-of.

Pazpen 2: DKoTOKCHKOMETpHUS.
OI_[eHKa OKOJIOTMYCCKOI'0 prcCKa.
OO01e CBEAEHUSA 0 TOKCUYHOCTH BEIECTB.

Section 2: Ekotoksikometriya. The study of the mechanisms of formation of toxic effect
Environmental Risk Assessment.

Kiaccuduxanys TokcukanToB. Heopranudeckue coeiiHeHUs
HEOMOJIOTHYECKOTO TIPOUCXOKUICHUS
I"az000pa3Hble HEOPraHUYECKNE COSMHEHNS U KUCIIOTHI KaK
OnpezneneHye ONaCHOCTH BEIIECTBA 10 TapaMeTpaM ero
9KOTOKCHYHOCTHU
Onpenenenne MeIUKO- U KOJIOT0-TaKTUYEC-KOH OMaCHOCTH
XUMHYECKON aBapuH.

Pacuer BeTMunHBI BEPOSTHBIX OTEPD. BBIBOIBI, BBITEKAIOIINE
U3 UCCIIEI0OBaHUSI aBapUNHON XUMUYECKON
00CTaHOBKU.3arpsI3HUTENN OKPYKaroLeH cpeibl

Paznen 3: Knaccudu-xanust
TOKCHKAHTOB.

Section 3: classification-Katsiya
toxicants. Classification of toxicants. Inorganic compounds
nonbiological proiskhozhdleniya
Gaseous inorganic compounds and acid like certain
hazardous substances in the parameters of its ecotoxicity
Definition of health and environmental taktiches Coy
danger of chemical accident.
Calculation of probable losses. The conclusions arising
from the study of chemical emergency
obstanovki.zagryazniteli environment




Pazgen 4: Tsoxensle MeTaIIBI
IIpemenbHO-A0MyCTHMBIC KOHIICHT-PAITHH.
Knaccuduka-1ust BpeIHBIX BEIISCTB 10
crerenn onacHoc-tu. KOBOHO.

Section 4: Heavy metals Maximum
allowable concen-tion. Classification-tion of
harmful substances according to the degree
Danger is-ti. Covo.

Peakuust psicku Majioi Ha COJM TSHKENBIX METAILIOB
[ToHsATHE O TOKCHKOMAaHHUSX ¥ HAPKOMAHWSIX.

Reaction duckweed on heavy metals
The concept of substance abuse and addiction.

Paznen 5: Pannonyknuasl

Section 5: Radionuclides

TOKCUKOJIIOTHYECKUE OCHOBBI paalluOHHON
0€301IacHOCTH.
PannoaxTuBHOE 3apa)kxeHHE OKpYXKalOILIel cpenbl

Toxicological radiation safety basics.
Radioactive contamination of the environment

Pasnen 6: YrneBogopoms!. JJHOKCHHBI

Section 6: Hydrocarbons. Dioxins

Vri1eBOAOPOIbl KAK 3aIPSA3HUTEIIN OKPYKAIOLIEH CPEbl.
JIMOKCUHBI M JMOKCHHOIOJOOHBIC BEIIECTBA KaK
r7100aIbHBIE SKOTOKCHKAHTEI

Hydrocarbons like environmental pollutants.
Dioxins and dioxin-like substances as global
ecotoxicants

Paspnen 7: Tokcuuec-kue NOpaxeHUs
OT-AETBHBIX OPTaHOB U CUCTEM OpraHHU3Ma.
ToxkcuHbl. Poib ObITOBOI XUMKU B
3arpsI3HEHUH OKPY’KaIOLEH Cpe/ibl

Section 7: Toksiches-Kie-destruction
of individual organs and body systems.
Toxins. The role of household chemicals in
environmental pollution

Pemienne cutyaunoHHbIX 3aaa4. TOKCUHBI
CocraBieHne CUTYallMOHHBIX 3a/1a4. M3yueHue
XMUMUYECKOTO COCTaBa CPE/ICTB OBITOBON XUMUH

The decision of situational problems. Toxins
Preparation of situational problems. The study of the
chemical composition of household chemicals

Paznen 8: Cenbckoe X03MCTBO Kak
NCTOYHUK 3aI‘p$[3H5[IOHlI/IX BCIICCTB

Section 8: Agriculture as a source of
pollutants

«3al“p${3HeHI/Ie necTunugaMu Oprxca}omeﬁ CpeabD»
"Contamination of the environment with pesticides"

PazpaboTumk:

AccucteHT kadeapsl cy1e0HOM IKOIOTHH

C KypCOM 3KOJIOTUH YECJIOBCKA
JI0JDKHOCTb, Ha3BaHHe Kadeaps

3asenyrommii kadeapoi
CyIeOHON PKOJIOTUH

C KypCOM 35KOJIOTUH YCJIOBCKA
Ha3BaHUe Kadeapsl

B.B. Epodeesa

O CH HWHUITHAJIBI, (I)aMPIJ'H/Iﬂ
H.A Yepnbix
IOANHCH HWHULHAJIIBI, q)aMI/IJ'II/IH

].I Z[aHHOG MPUIJIOKCHUC 'OTOBUTCA HA PYCCKOM U Ha AHTJIUHCKOM SI3BIKAX




Deoepanvroe 2ocyoapcmeennoe asmoHoOMHOe 00paA308amenbHOe YUpeHcOeHUe

gvicuie2o obpazosanus « Poccutickuii ynugepcumem opysicobl Hapoooey

IKonozuueckuil paxynromem

AHHOTAIMS YYEBHON JUCHUTLINHBI

Oo6pa3oBarejibHasi IPOorpaMmMa
18.03.02 «Hepro- u pecypcocoeperamiiue Mpomecchl B XAMHYECKOH T€XHOJIOTHH,
HepTeXuMuM U OMOTEXHOJIOTHID)

bakanaBpuar

HaumeHoBaHHe TUCIHUILJIAHBI

MeTtoasb! onpeiejieHusi 3arpsi3HeHUH B
OKpYsKamwllei cpeae

O0BEM TUCHUTIIINHBI

3 3E (108 uac.)

Kpatkoe conep:xkanue TUCHHIINHBI

HaszBanue pa3aejioB JTUCHUIIIMHBI

Kp aTKoO¢€ COACPKaHuE pa3jaeioB
JUCHMIIJIMHDI .

Beenenue

OcHoBHbIE TOHATHS. OTNacHbIE U BPEIHbIC
(baKkTOPBI MPOU3BOJICTBEHHON CPEIbl U
TPYAOBOTO MpoIECcca, MO IeKaAITIE
HCCTIE0OBAHUIO U U3MEPEHUIO TIPH TIPOBEICHUHN
CIIEIIMAIbHOM OIIEHKH YCIOBUH TPY/a.
3aKOHOAATENLCTBO B 00JIACTH CIIEIMAILHOMN
OLICHKH yCJIOBUH TpyJa.

DNEeKTPOMarHUTHbBIE U3Ty4YEeHUS

OcHOBHbBIE IOHATHS U XapaKTEPUCTUKH.
buonornueckoe nericteue OMU.
Hopmuposanne 9MU. OcBoeHre METOIUKH
u3Mepenus yposus OMMU.

BHeKTpOCTaTI/I‘{eCKOC I10JIC

OCHOBHBIC TIOHATHUS U XapaKTEPUCTUKH.
Hcrtounukn Bo3unkHOoBeHU COII.
buosornueckoe aeiicteue COII Ha opranuzm
yenoBeka. HopmupoBanue. OcBoeHue
METOJIUKHU u3Mepenus ypoBHs COII.

CaeroBas cpeia

OCHOBHBIE IOHATHUS U XapaKTePUCTUKU. Bubl
ocBenlenud. buonornyeckoe aeiicTBue
OCBELIEHHOCTH Ha OPraHU3M YeJIOBEKa.
HopmupoBaHnue ypoBHS OCBELIEHHOCTH.
EcrecTBeHHOE U COBMEIIEHHOE OCBEIIECHUE.
OcBoeHUE METOTUKY U3MEPEHUs YPOBHSI
€CTECTBEHHOM OCBEILEHHOCTH, KO3 duineHTa
3aryOseHns: ¥ CBeTOBOro ko3 duiuenra.
HckyccTBenHoe ocBemienne. OcBoeHue
METOIMKH U3MEPEHUs IPKOCTH paboueii
MOBEPXHOCTHU U YPOBHSI HCKYCCTBEHHOU
OCBEILEHHOCTH.

AKYCTI/ILIGCKI/IC KoJIeOaHMs

OcHOBHBIE IOHATHS U XapaKTEPUCTUKH.
buosornueckoe neNCTBHUE IyMa HA OPTaHU3M
yenoBeka. OCBOCHNE METOIMKH N3MEPEHUS
myma. MudpasByk. buonoruueckoe nevicteue
UH(pa3ByKa Ha OPraHU3M YeJIOBeKa.
Hopmuposanue nndpaspyka. YIbTpa3ByK.




buonoruueckoe AecTBUE yabTpa3ByKa Ha
Oopranusm uenoBeka. HopmupoBanue
YJIBTPa3BYKa.

OcCHOBHbBIE IOHATHS U XapaKTEPUCTUKH.
Buonornyeckoe neiictBue Bubpanuu Ha
Bubparus opraHusMm 4denoBeka. Hopmupoanue
BuOpauuu. OCBOEHHE METOIUKU U3MEPEHHUS
BUOPOYCKOpEHMUSI.

OcCHOBHBIE TIOHSTHUS U XaPAKTEPUCTUKH.
buonorunueckoe AeMCTBUE MUKpPOKIMMATA HA
Opranusm uesioBeka. HopmupoBanue
napamMeTpoB MUKpokiaumaTa. OCBoeHHE
METO/IMKY U3MEPEHHUS TapaMeTpPOB
MHKPOKJIMMATa MOMEIIEHUH.

Mukpokinmar

OcCHOBHBIE TIOHSTHUS U XapAKTEPUCTUKH.
buonornueckoe 1eMCTBAE adPOMOHOB.
AsporoHH3aHs TOMENIECHUA HopmupoBanue mapamMeTpoB a’pOHOHOB.
OcBo€HME METOTUKH U3MEPEHUS TTapaMETPOB
A9POMOHOB B MOMEILICHUSX.

CoueranHoe ieficTBUE BpEeIHBIX (aKTOPOB Ha

CoueTranHO€ IEHWCTBUE BPEIHBIX (PAKTOPOB
OpraHu3M 4eJOBeKa.

Knaccel ycnosuit Tpyna. Onpenenenue kiacca

CrnenmaipHas OllcHKa YCIOBUM Tpyaa o
1 1 y pyA YCIIOBHH Tpy/a.

Pa3paborumk:

JloneHT Kadeapsl cyneOHON IKOJIOTHN
C KypCOM 3KOJIOTHH YEJIOBEKA K.}O. MuxaitninueHko

3aBenywmas kadeapoi
CyneGHOM IKOIOTUH

C KypCOM 3KOJIOTMH YeJIOBEKa e H.A Yepnbix




DedepanbHoe 20Cy0apCmeeHHoe A8MOHOMHOe 00PA308aMeNbHOe YUpelcOeHUe
svicute2o oopaszosanus « Poccuiickuii ynugepcumem opyaicovbl HapoOoosy

IKonozuueckuit paxynomem _
AHHOTAUUS YYEBHOU JUCHUILIUHBI

Oopa3oBartesibHAsI MIPOrpamMMa
18.03.02 DHepro- u pecypcocéeperaiomniye Npoueccbl B XUMHUYECKOIl TEXHOJIOTHH,
He()TeXHMHUH U OMOTEXHOJIOrHH (DaKaJIaBpHuaT)

OnacHble u epeonble NPoU3600CNEEHHbIE PAKMOopbl

HaumeHnoBaHue TUCIHHUIJINHBI -
et Dangerous and harmful production factors

O0bEéM AUCHUIIIIMHBI 2 3E (72 yac.)
KpaTkoe coaep:kanue JuCHUIIMHBI
Ha3Banue pa3aenoB (TeM) IUCHUIIMHBI Kparkoe conep:xanue pa3aeioB (TeM) IMCUMIJIMHbI:
Pasnen 1: OcHOBEI OCHOBBI
9KOJIOTUYECKOU.,UCTOPHSI Pa3BUTHS U CBS3b C DKOTOKCUKOKUHETHKA
npyrumu HaykaMmy. OCHOBHBIE pa3zesibl OKOTOKCHKOJAMHAMHKA
TIMCTIATUTHHBI N3ydenue MexaHu3MOB (HOPMUPOBAHHS TOKCHIECKOTO
sddekra
Section 1: The Basics of

environmental talk sikologii, development Fundamentals
history and connection with other sciences.. Ekotoksikokinetika
The main sections of discipline Ekotoksikodinamika

Understanding to toxic substances-of.

Paznien 2: OKOTOKCHKOMETPHS.
OHEHKa 9KOJIOTUYECKOI'0O pUCKaA.
OO011ue cBeJIeHUs 0 TOKCUYHOCTH BEIIECTB.

Section 2: Ekotoksikometriya. The study of the mechanisms of formation of toxic effect
Environmental Risk Assessment.

Kiaccuguxkarms TokcukanToB. Heopranmdeckue coemHeHNsS
HEOHMOJIOTHIECKOTO TIPOUCXOXKIICHUS
T'a3000pa3Hble HEOPTAHUYECKUE COSTMHEHHS U KHUCIOThI KaK
OmnpeneneHre ONacHOCTH BEIIEeCTBa TI0 MapaMeTpam ero
9KOTOKCHYHOCTH
OnpeneneHne MEIUKO- U DKOJIOTO-TaKTHUEC-KO OMacHOCTH
XUMUYECKOW aBapUH.

PacueT Benmu4uHBI BEPOSTHBIX OTEPh. BHIBOBI, BBITEKAIOINE
13 UCCIIeI0OBAHUS aBapUHHON XUMUYECKON
00CTaHOBKU.3arPSI3HUTEIIH OKPYKAIOIICH CPEIbI

Paznen 3: Knaccudu-kanus
TOKCHUKAHTOB.

Section 3: classification-Katsiya
toxicants. Classification of toxicants. Inorganic compounds
nonbiological proiskhozhdleniya
Gaseous inorganic compounds and acid like certain
hazardous substances in the parameters of its ecotoxicity
Definition of health and environmental taktiches Coy
danger of chemical accident.
Calculation of probable losses. The conclusions arising
from the study of chemical emergency
obstanovki.zagryazniteli environment




Pazgen 4: Tsoxensle MeTaIIBI
IIpemenbHO-A0MyCTHMBIC KOHIICHT-PAITHH.
Knaccuduka-1ust BpeIHBIX BEIISCTB 10
crerenn onacHoc-tu. KOBOHO.

Section 4: Heavy metals Maximum
allowable concen-tion. Classification-tion of
harmful substances according to the degree
Danger is-ti. Covo.

Peakuust psicku Majioi Ha COJM TSHKENBIX METAILIOB
[ToHsATHE O TOKCHKOMAaHHUSX ¥ HAPKOMAHWSIX.

Reaction duckweed on heavy metals
The concept of substance abuse and addiction.

Paznen 5: Pannonyknuasl

Section 5: Radionuclides

TOKCUKOJIIOTHYECKUE OCHOBBI paalluOHHON
0€301IacHOCTH.
PannoaxTuBHOE 3apa)kxeHHE OKpYXKalOILIel cpenbl

Toxicological radiation safety basics.
Radioactive contamination of the environment

Pasnen 6: YrneBogopoms!. JJHOKCHHBI

Section 6: Hydrocarbons. Dioxins

Vri1eBOAOPOIbl KAK 3aIPSA3HUTEIIN OKPYKAIOLIEH CPEbl.
JIMOKCUHBI M JMOKCHHOIOJOOHBIC BEIIECTBA KaK
r7100aIbHBIE SKOTOKCHKAHTEI

Hydrocarbons like environmental pollutants.
Dioxins and dioxin-like substances as global
ecotoxicants

Paspnen 7: Tokcuuec-kue NOpaxeHUs
OT-AETBHBIX OPTaHOB U CUCTEM OpraHHU3Ma.
ToxkcuHbl. Poib ObITOBOI XUMKU B
3arpsI3HEHUH OKPY’KaIOLEH Cpe/ibl

Section 7: Toksiches-Kie-destruction
of individual organs and body systems.
Toxins. The role of household chemicals in
environmental pollution

Pemienne cutyaunoHHbIX 3aaa4. TOKCUHBI
CocraBieHne CUTYallMOHHBIX 3a/1a4. M3yueHue
XMUMUYECKOTO COCTaBa CPE/ICTB OBITOBON XUMUH

The decision of situational problems. Toxins
Preparation of situational problems. The study of the
chemical composition of household chemicals

Paznen 8: Cenbckoe X03MCTBO Kak
NCTOYHUK 3aI‘p$[3H5[IOHlI/IX BCIICCTB

Section 8: Agriculture as a source of
pollutants

«3al“p${3HeHI/Ie necTunugaMu Oprxca}omeﬁ CpeabD»
"Contamination of the environment with pesticides"

PazpaboTumk:

AccucteHT kadeapsl cy1e0HOM IKOIOTHH

C KypCOM 3KOJIOTUH YECJIOBCKA
JI0JDKHOCTb, Ha3BaHHe Kadeaps

3asenyrommii kadeapoi
CyIeOHON PKOJIOTUH

C KypCOM 35KOJIOTUH YCJIOBCKA
Ha3BaHUe Kadeapsl

B.B. Epodeesa

O CH HWHUITHAJIBI, (I)aMPIJ'H/Iﬂ
H.A Yepnbix
IOANHCH HWHULHAJIIBI, q)aMI/IJ'II/IH

].I Z[aHHOG MPUIJIOKCHUC 'OTOBUTCA HA PYCCKOM U Ha AHTTIMMCKOM SI3BIKAX




DedepanbHoe 20Cy0apCmeeHHoe A8MOHOMHOe 00PA308aMeNbHOe YUpelcOeHUe
svicute2o oopaszosanus « Poccuiickuii ynugepcumem opyaicovbl HapoOoosy

IKonozuueckuit paxynomem _
AHHOTAUUS YYEBHOU JUCHUILIUHBI

Oopa3oBartesibHAsI MIPOrpamMMa
18.03.02 DHepro- u pecypcocéeperaiomniye Npoueccbl B XUMHUYECKOIl TEXHOJIOTHH,
HepTeXuMuUM U OMOTEXHOJIOTHHU (YPOBEHb DaKajlaBpuara)

HaumeHnoBanue
JUCHHUILINHBI

HpOMblulJleHHaﬂ MOKCUKOJ102UA
Industrial toxicology
O0bEéM THCITHILTHHBI 3 3E (108 gac.)

KpaTkoe conep:kanue THCHHUIIMHBI
Haszanue pa3nuenoB (Tem)

Kpatkoe conep:xanue pazaenoB (TeM) JMCHUNIAHBI:
JMCIUIJINHBI P P P (rew)
OCHOBHEBIE TOHATHS IMPOMBIIIJIEHHON TOKCUKOJIOTHUH.
Paznen 1: OOmue Bonpocs .
MeTo1bI H3yUCHHUs TOKCHKOJIOTHYESCKUX MOKA3aTeNei
TOKCHKOJIOTHUH. BBC}IGHI/IG B IUCHUIUINHY.
OrnpeneneHnue XUMHIECKOTO COCTaBa CTOYHBIX BOL.
OCHOBHBIE OTIpe/ieleHNs U MOHATHS. VcTopust
O1eHKa CTETICHH OIIACHOCTH 3arpsI3HCHUS I0YB
peaMera.

XUMHWYCCKUMU B€IICCTBaAMH
Section 1: General toxicology issues.

. S ; Basic concepts of industrial toxicology.
Introduction to the discipline. Basic - . o
S . Methods of studying the toxicological indicators
definitions and concepts. The history of the S - S
subject Determination of the chemical composition of the
wastewater.

Risk assessment of soil pollution by chemicals

Pasnen 2: OOmpe cBeIeHUS O TOKCHY-
HOCTH BEILECTB.
Dusnko-xu-MUUeCKHe CBOMCTBA
TIPOMBIIIEHHBIX SI7I0B, BIHSIONINE HA TOKCHY-
HOCTb.

OxpaHa OKpy>Karomiel cpeaibl OT TBEPBIX OTXOJ0B
OmnpeneneHue Knacca OMacHOCTH OTXO/I0B
ToxkcHuKoIOTHYeCcKHe OCHOBHI paINAIlIOHHON 0€301MacHOCTH.

Section 2: Understanding of to toxic-
substances.
Physical properties of the chi-nomic
industrial poisons, affecting to toxic-ness.

Environmental protection from solid waste
Definition of hazard classes of waste
Toxicological radiation safety basics.

Pazgen 3: [IpombltiieHHAs
TOKCUKOJIOTUsl. Buibl TOKCHYECKOTO
Jerctsus s10B. IlyTu nocrynnenus 108 B
OpraHu3M 4ejioBeKa. AHTUJOTHI.

AHTHIOTEI
Onpenenenue xja0podoca B BOJC U KOPMaX METOIOM
XpoMoTOrpadupoBaHUs B TOHKOM CJIO€.

Section 3: Industrial Toxicology. Types

antidotes
of toxic action of poisons. Routes of toxins in Determination chlorophos water and feed by chromatography
the human body. Antidotes. in a thin layer.

Pazpnen 4: [IpenenbHO-q0MyCTUMBIE
KoHIIeHT-parmn. Kiaccudukanms
MPOMBIIIJICHHBIX TOKCUKaHTOB. Knaccuguka-
[IUsI BPEIHBIX BEHIECTB TI0 CTETIEHH OTIACHOC-
. KOBOUO.

OCHOBHBIE TOKCUKAHTBI, XapaKTEPHBIE JUISl 3arpsi3HEHUS
OKpy>Karomien cpeabl B MOcKoBCKo# o0actu u PO.
[ToHsITHE O TOKCUKOMAHUSAX U HAPKOMaHHUSIX.

Key toxicants are typical of environmental pollution in
the Moscow region and Russian Federation.

Section 4: Maximum permissible The concept of substance abuse and addiction.

concen-tion. Classification of industrial
toxicants. Classification-tion of harmful
substances according to the degree Danger
is-ti. Covo.




Paszgen 5: TOKCHKOIOTHST OCHOBHBIX

TPYIIN OPOU3BOJCTBEHHBIX 110B. OCHOBHBIC

TOKCHKAHTBI, XapaKTePHBIC TSI 3arPS3HCHUS
OKpY’Karouleil cpeabl.

Section 5: Toxicology major groups of
industrial poisons. Key toxicants are typical
of environmental pollution.

CHIbHOICHCTBYIONINE U SJOBUTHIC BEIECTBA
CAB, HapKoTH9eCKHE 1 IJOBUTHIC BEIIECTBA.

Potent and poisonous substances
SDYAYV, drugs and toxic substances.

Paznen 6: Otpasnenus. [lepsas nomonips
TIpU Pa3IMIHBbIX OTPpaBJIC-HUAX.
Section 6: Poisoning. First aid for a
variety of poisoning-tions

S1np1 B opraHu3Me 4enoBeKa UX IyTH HOCTYIICHUS.

Ortpapnenus. [Iepsas HOMOIIB MPH pa3IMYHBIX OTPABICHUSX.

OO1mue MPUHIKIEBI IEPBOH T0BpaueOHON TOMOIIH
(ITAIT) mpu oTpaBIeHUAX

Poisons in the body they are received path. Poisoning.
First aid for a variety of poisoning.
General principles of first aid (PDP) in case of
poisoning

Paznen 7: Tokcuuec-kue NOpaKeHUs
OT-ACJIbHBIX OPTaHOB U CUCTEM OpraHu3Ma.
Section 7: Toksiches-Kie-destruction

of individual organs and body systems.

Pemenne CUTYallMOHHBIX 3a4a4.
CocraBlieHIC CUTYallMOHHBIX 3a4a4.

The decision of situational problems.
Preparation of situational problems.

Paznen 8: YcioBus, BIUsIOmMME Ha
B3aHMOHeﬁCTBHe TOKCHKAHTOB C
OHOJIOTMYECKUMU OOBEKTAMU.
Section 8: Conditions affecting the
interaction of toxicants with biological
objects.

TOKCHKO-IKOJIOTUYECKUE BO3ACHCTBUSI OBITOBBIX (PAaKTOPOB
OKpy>Karolweil cpenpl. Perienrie cuTyallMoOHHBIX 3a4a4

Toxic and environmental impacts of domestic
environmental factors. The decision of situational problems

PazpaboTumk:

Accuctent kadeapsl cyneOHON IKOIOTHH

C KypCOM 3KOJIOTUH YCIIOBCKA
JI0JDKHOCTb, Ha3BaHHe Kadeapsl

3asenyrommii kadeapoi
CyIeOHOM PKOJIOTUH
C KypCOM 3KOJIOTMH YeJIOBEKa

B.B. Epodeesa

Ha3BaHHe Kadeapsl

oAU CH HWHUIHUAIIBI, q)aMI/UII/IH
H.A Yepnsbix
oAU CH HWHUIHAJIBI, (baMPUII/IH

1' JlTaHHO€ NPUIIOKEHHE TOTOBUTCS HA PYCCKOM M Ha aHTIIMICKOM SI3bIKaX




Dedepanvroe 20cy0apcmeenHoe agmoHOMHOE 00pa3068amMenbHOe YupedcoeHUe gbicuie20 00pa308aHsL
«Poccutickuii ynusepcumem opyacovl HApoOos»

IKonozuueckuil paxyibmem

AHHOTAIIYA YYEBHOM IUCHUILIMHBI
Pagunoskojorus
18.03.02 «JHepro- u pecypcocoeperamiye npoueccbl B XUMHYECKON T€XHOJIOTHH,
HeTeXMMUM U OMOTEXHOJIOTHN» (0aKaJaBpUAaT)

HanmenoBanue JMCHUILIHHDBI

Pagnoskosorus

O0BEM TUCHUIIINHBI

4 3E (144 gac.)

Kpartkoe coaep:xkanue TUCHHNINHBI

Ddu3nUeCcKrue OCHOBEI pPaarOaKTUBHOCTH

e IIpeamer paaro3KOJIOTHH.

e PajnoakTHUBHBIE BEIIECTBA 1 HOHU3UPYIOIINE
M3ITyYEeHVISL.

e (CBoiicTBa HOHM3UPYIOMINX H3ITYICHUH.
B3anMopeiicTBUE C BEILIECTBOM.

KonnuecTBeHHBIE XapaKTEPUCTUKU
VOHM3UPYIOLIMX U3IydyeHui. /1036l

e l3mepeHne HOHU3HUPYIOMIMNX U3TYyYEHUH.
IlonsTre 10361

e  DKCHO3WUIMOHHAS, TIOTJIOIMEHHAS,
9KBUBAJIIEHTHAs, () (heKTUBHBIC 1036l Pacuér
J03.

PannoakTMBHOCTB OKpYXKaIOLEH CpeIbl

e EcTecTBeHHBIN pagualiMOHHBIN (OH.
PaanoaxTuBHBIN ra3 panoH. TexHOT€HHbIE
HUCTOYHUKH PAIMOAKTUBHBIX BEILIECTB U
HOHUBHPYIOIINX U3ITyYCHUMN.

e Omnpenenenue paIuOHYKIHIOB B 00BEKTaX
OKpY>Karollen cpeibl.

buonorunueckoe neiicTBUe HOHU3UPYIOLINX
W3y4YCHHI

e [lpuHIun monanaHus, MPUHIIAIT MUIIICHH,
CTOXaCTHYECKas TEOPUS.

e Pammonus Bozpl. PannanuonHoe nmopaxeHve Ha
MOJIEKYJISIPHOM, KJIETOYHOM, OpTaHU3MEHHOM
YPOBHSIX.

e JlerepMHHHUPOBaHHBIC U CTOXACTHIECKUE
3¢ dexTol. PannouyBCTBUTENEHOCTD.
YrpapieHue Ty4eBbIMA PEAKIIHSIMHU.

HpI/IMeHeHI/IG PaaAOaKTUBHBIX BEIICCTB U
HOHU3UPYIOIIUX H3Hy‘leHHI>i

e [IpumMeHeHue paIuOaKTUBHBIX BEILIECTB U
HOHU3HPYIOMINX U3TyYECHUN B METULIUHE,
MPOMBILUIEHHOCTH, HAYKE, CEJIbCKOM XO3SIICTBE.

e  SlnepHbIil TOIIMBHBIN UKIL

e 3amuTa OT HOHM3UPYIOIIUX U3ITyYEHUH.
e Jle3akTuBaLus OOBEKTOB U TEPPUTOPHIA.
PaHHaHHOHHaﬂ 0€30MaCHOCTb. Pa}]I/IaHI/IOHHl)If/'I ° Pa,I[I/Ia]_[I/IOHHOe HOPMHPOBAHUE.
KOHTPOJIb. e 3akoHonaresnbHas 0aza M0 paJualMOHHOM
0e3011acHOCTH, CAHUTAPHO-3MHUIEMHUOIOTHUECKHIE
JIOKYMEHTBL.
Pa3patGorumnk:

JOTIEHT Kadeapsl CyaeOHOM IKOIOTUN
C KypCOM 3KOJIOTHH YeIOBeKa
3aBenytoriast kageapoit

CyIeOHON IKOJIOTHH

C KypCOM 3KOJIOTHH YeIOBeKa

O.A. MakcumoBa

H.A. YepHsbix




Deoepanvroe 2ocyoapcmeennoe asmoHoOMHOe 00paA308amenbHOe YUpeHcOeHUe
gvicuie2o obpazosanus « Poccutickuii ynugepcumem opysicobl Hapoooey

Ikonozuueckuii paxynvmem _
AHHOTALMSA YYEBHOU JUCUHUIIJIUHBI'

Oo6pa3oBarejibHasi IPOorpaMmmMa
18.03.02 «JHepro- u pecypcocodeperamiiue mpoecchl B XUMHYECKOH TEXHOJIOTHH,
HepTeXuMuM U OMOTEXHOJIOTHID)

bakanaBpuar

HaumeHoBaHue TUCIUIIMHDI

TexHOreHHbI€ CUCTEMBI M IKOJOTMYeCKH I PUCK

O0BbEM TUCHUTIIINHBI

4 3E (144 yac.)

Kpartkoe conep:xkanue TUCHHIINHBI

HaszBanue pa3aejioB TUCHUIIIMHBI

KpaTkoe conep:kanue pa3iejioB JUCIHUIIAHBI:

BBenenue. OCHOBHbIE TEPMHHBI U
onpeaeeHust

1. OcHOBHBIE OIpEAENICHUS M TOHATHS B OICHKE
9KOJIOTHYECKOTO PHUCKA: OMACHOCTh, HAJAEKHOCTD,
PHCK.

2. Kpurepuum OILIEHKH 53KOJIOTHYECKOW OOCTaHOBKH
TEpPUTOPUN U1 BBISIBICHUS 30H  YpPE3BbIYAMHOU
9KOJIOTHYECKON CUTyallud W 30H SKOJOTMYECKOTo
OencTBUA

TexHOreHHbIE CHCTEMBI H PHUCK

3.TexHnueckne M TEXHOTEHHbIE CHUCTEMBI. DaKTOPBI
TEXHOTC€HHOU OITaCHOCTH

4 Pucku, co3/laBae€Mble PAa3IUYHBIMU OIMACHOCTSIMH,
PUCK  HMHIUBUAYAIbHBIM H  NMPOECCHOHATBHBIN.
KoHniemmwist 1 KpuTepuu MpUEeMIIEMOCTH pUCKa

5. OreHKa COCTOSIHMSI —~ 3/I0pOBbS HACEJIIEHUS B
COOTBETCTBUU c «Kpurepusmu OLIEHKH
9KOJIOTUYECKOW  OOCTAHOBKH  TEPPUTOPHA  IJIA
BeIABJIeHUS 30H UOC u Ob»

6. Ouenka coctosiHusi aTMoc(hepbl B COOTBETCTBUU C
«KpurtepusiMi OIICHKH HKOJIOTUYECKOM OOCTaHOBKHU
TeppuTopuit uis BoisiBiaeHUs 30H UOC u Dby

7.011cHKa  COCTOSIHMSI BOJHBIX  PECYPCOB B
COOTBETCTBUU c «Kpurepusmu OLIEHKH
9KOJIOTHYECKOW  OOCTAaHOBKM  TEpPpUTOpUIM  AMs
BeIABIIeHUS 30H UOC u Ob»

8.011eHKa COCTOSHUS MMOYBEHHOTO IOKpOBa H
JaHAIagTOB B COOTBETCTBUM C «KpHUTepUsIMH OLIEHKH
9KOJIOTUYECKOW  OOCTAaHOBKM  TEPPHUTOPUH I
BeIABIIeHUS 30H UOC u Ob»

IKOJOTHYEeCKH 00YCI0BIEHHbIE
00J1e3HH

9.MeToabl OIIEHKH OKOJIOTMYECKH OOYCIOBICHHBIX
6one3neit. Kpurepuu o1ieHKH 310pOBbsl HACEIEHUS

10. BiusHue QakropoB OKpyxkamomeil cpensl Ha
pacrpocTpaHEHHOCTh HEKOTOPBIX O0sIe3HEeH

OneHka ONacCHOCTel U pUCKa

11. Ouenka HEKaHLIEPOTEHHOM OMACHOCTU U PHCKA MO
pedepeHTHBIM J103aM

12. OnieHKa KaHIIEPOT€HHOTO pUCKa

13. Oran 1: UnenTudukanus onacHocTe

14. Dran 2: OrieHka 3aBUCUMOCTH «103a-OTBET.
CreneHb TOKCHMYHOCTH JUISI KaHIEPOrE€HHBIX W




HCKAHIICPOTCHHLIX BCIICCTB

15. Oran 3: Ouenka skcno3unuu. Iyt murpanumn
TOKCHKAHTOB OT HCTOYHHKA JI0 PEIUITUECHTA

16. Ornpenenenue KOJINYECTBA TOKCHKAHTA,
MOTIA/IAIONIETO B OPraHW3M B TOYKE BO3JICHCTBUA.
OmnpeneneHne TMOCTYIUIEHUS BEIIECTBA B OPraHU3M
YCJIOBCKA OpaJIbHbIM, HHTAJIAIMOHHBIM U ICPMaJIbHbIM
MYTSAMHA

17. OueHka OMNAacHOCTM M PHUCKA XHUMHUYECKOTO
3arpsizHeHns. OIleHKa pUCKa PaKOBBIX 3a00J1€BaHUI

18. Onenka OIIaCHOCTHU BO3JCICTBUS
HEKAHILIEPOT€HHBIX BEILIECTB. Koapdpunuent
OTIACHOCTH Pa3BUTHs HEKAHIEPOI€HHBIX AP (HEKTOB

19. Mogaenp WHAMBHIYaNbHBIX MOPOTOB. THIIBI
NOTEHLUAJIBHOTO PUCKa

20.0menka paguamoOHHOTO pHucKa u
HpO)IO.]'DKI/ITCJ'IBHOCTI/I JKU3HU

21.KoMOMHMpPOBAaHHBIN TOTEHIMATBHBIM PUCK IS
3n0poBbs.  CeHcuOWIM3amusi, TpocTas  IOJTHAs
CyMMalys, HENOoJHAas CyMMalus, HE3aBHUCHMOE
JIeficTBHE, KOMITCHCAITHS

22.0tan 4: XapaktepucTuka pucka. CpaBHUTEIbHAs
OIIEHKA PUCKOB

23.IIpaktuueckoe npuMeHeHrne KoHueNnuuu OLeHKH
pucka. HopmatuBHO- npaBoBoe o0ecrieueHue OleHKU
omnacHocTeil u prucka B Poccuu u 3a pydesxxom

IIpumenenune Konuenuuu
OlLIEHKH PHCKa

Paspatorunk:

JlonieHT Kadeaps! cyneOHON IKOJIOTHN

C KypCOM 3KOJIOTMH YeJIOBEKA 7/ K.}O. MuxaitiinueHko

3aBenywmas kadeapoi
CyneOHOM AKOJIOTUH

C KypCOM 3KOJIOTHH YeJIOBEKA H.A Yepnbix




Dedepanvroe 20cy0apcmeenHoe agmoHOMHOE 00pa308amMenbHOe YupedcoeHUe gbicuiec0 00pa308aHsl

«Poccutickuti ynusepcumem opyacovl HApoOos»

IKonozuueckuil paxyibmem

AHHOTAIUA YUEBHOM JUCIHHUIIIINHBI
Menuko-0Mo10rnuyecKue OCHOBBI AN TAIINU

18.03.02 DHepro- u pecypcocoeperauiue npouecchbl B XUMNY€ECKOi
TEXHOJIOTMM, He)TeXUMHH U OMOTEXHOJIOTHH (DaKajiaBpuar)

HaumeHoBaHUe QHCHMIIIUHBI Mennko-010J10rnyecKue 0CHOBBI A1anTALMU
O0beM TUCHUILIHHBI 4 3E (144 ak.uac.)
Kpartkoe cogep:kaHue AMCHUILIMHBI

Beenenue B Kypc OO0ue MOHATHUSA O B3aUMOCBS3M 4YeloBeKa €O Cpenoi
oOuTaHus. I'mruenndeckass ~ oleHKa  3arpsA3HEHHOCTH
OKpYXalolIel cpepl.

310poBbe HaceJIeHUS] U OKPY/KAKOIIAsT 3110poBbE MaTepu U peOEHKA.

cpexaa. ITokazaTenu 310poBbs HaceseHus. O6mas 3a00J1eBaeMOCTb.
3aboneBaHns, CBSI3aHHBIC C 3arpsA3HCHHEM OKpYXKaIOIIeH

®daxTophl, BJIHSIOIHE HA 310POBbE. cpenbl. BimsHue 3arpsi3sHeHMs aTtMocdepsl Ha  30pOBbE

genoseka. [IlyMoBoe 3arpsi3HEHHE CPEIbL.

Bo3zneiicrBue HeraTuBHbIX ¢axrTopos
OKpykamomeii cpeabl Ha  3amuTHble | CoueTaHHOE AEHCTBUE BPEIHBIX (paKTOPOB.
CHCTeMBbI OPraHH3Ma YeJI0BeKa.

Cucrembl BOCIIPpUATHUA H KOMIECHCAUA EcrecTBeHHBIE CHCTEMBI OOECIEUEHUS 3alllATBl OpraHu3Ma
Heﬁ.]'lal"Ol'[pl/lﬂTHl)lX BHECHITHUX yC.]'[OBl/Iﬁ YCJIOBCKA. A}IaHTaHI/Iﬂ u ToMeocTta3. Ilcmxomormueckue
Cpeabl o0UTAHUS. 3aIMUTHBIC CUCTCMBI OpraHru3Ma.

Bo3neiictBue  omacHbIX WM BpeaHbIX | llenu u npuHnunel HopMupoBaHus. IIpUHIKIBEL yCTaHOBIICHUS
(¢akTopoB Ha 4esoBeka u npuHuunbl | IIJIY Bo3nmeiicTBHA BpemHBIX M OHACHBIX  (DaKTOPOB,
YCTAHOBJICHHMS HOPM. (hu3nYecKre KPUTEPUN U IPUHITUIIBI YCTAHOBJICHHSI HOPM.

Pa3zpadoruuk:

HomenTt xadenpsr cyaeOHON IKOJIOTHH /
C KypCOM 3KOJIOTHH YEJIOBEKA, K.M.H. » O.M. PonnonoBa

3aBemyromias kadenpoit Cy1e0HOM IKOIOTHI
C KypCOM 9KOJIOTHH YelIoBeKa H.A. Yepnbix



Dedepanvroe 20cy0apcmeenHoe agmoHOMHOE 00pa308amMenbHOe YupedcoeHUe gbicuiec0 00pa308aHsl

«Poccutickuti ynusepcumem opyacovl HApoOos»

IKonozuueckuil paxyibmem

AHHOTAIIUS YYEBHOW TN CIUTIIAHBI
Peabuimranusi mocTpagaBiiux B Ype3BbIYAHBIX CUTYaMAX

18.03.02 Duepro- u pecypcocoeperaionye npouecchl B XUMHUYeCKOM

TEXHOJIOIMM, He)TeXUMHH ¥ OMOTEXHOJIOTHH (DaKajlaBpuar)

HaumenoBanmue AUCHHUIIIMHBI

Peabuimranusi mnocTpagaBiiux B Ype3BbIYaHbIX
CUTYAIUAX

O0BeM THCHUILTHHBI

3 3E (108 ak.uac.)

Kpartkoe conep:xkaHue THCHUILINHBI

BBenenue B kypc «Peaduauranus
nocrpagaBmux B UCy.

[TonsiTue o uype3BbIYAWHBIX cUTyauusx. OCHOBHbIE
kputepuu YC. Buasl nopaxxkenust uenoseka rpu YC.

Buabl ype3BbIYaiHBIX CUTYALMM.

Bungel mpupomHBIX M TEXHOTEHHBIX KaTacTpod.
MeponpusaTus 1Mo 3aliuTe HaceIeHUs U JIMKBUIAIIUN
nociencrsuii YC.

Tpancnoptasie UC.

JlopOKHO-TpaHCIIOPTHBIN TpaBMaTU3M. ABapuM Ha
KeNe3HOI0OPOKHOM TpaHcnopte. KopabnekpyiieHusl.
ABuakaractpodbl

Moxkapsbl.

[Toxapsl B ropojie, ceie, B jecy. [IporuBonoxapHbie
CpeacTBa.

YC B MeTponoJIMTeHe.

ABapuu B Merpononutene. Toinmna. [Tanuka. [loxap B
METPO.

BoiiHbl M Teppopu3M.

BoiiHbl U TEppOpPU3M KaK TEXHOTE€HHbIE KaTacTPOQBI.

BoixuBaHnue B yYcI10BUdAX BEIACHUSA
COBPEMECHHBIX BOCHHBIX JelCTBUIl.

BepkuBaHMe NpU  pagualMOHHOM  3apaKECHUH,
XUMHUYECKOM U OHMOJIOTMYECKOM 3apaKEHUH.

BoixuBaHue B YCJIIOBHO IPUTOAHBIX
IJIS O0MTaHUSI MECTHOCTSIX

Br160p u Tumsl ykpeitus. MeTosl 1oObIBaHMS €]1b1 B
YCJIOBUSIX JTUKOW IIPUPOJIBI.

MemuuuHcKas, COLMAIbHAsA,  IICUXOJIOTMYECKas
Peabujuranusi NOCTpPaaaBIIMX B
e peabunurarms noctpagasimx B YC. Tlcuxomorus
’ BBDKHABAHUSL.
Pa3zpadoruuk:

HotenTt xadenpsr cyaeOHON IKOJIOTHH
C KypCcOM 3KOJIOTHH YeJI0BeKa, K.M.H.

O.M. Pognonosa

3aBemyromias kadenpoit Cy1e0HO0i IKOIOTHI

C KypCOM 35KOJIOTUH YCJIOBCKA

H.A. YepHbix




Dedepanvroe 20cy0apcmeenHoe agmoHOMHOE 00pa308amMenbHOe YupedcoeHUe gbicuiec0 00pa308aHsl

«Poccutickuti ynusepcumem opyacovl HApoOos»

IKonozuueckuil paxyibmem

AHHOTAIIUS YYEBHOW TN CIUTIIAHBI
CpencrBa u crnoco0bl peaHUMANUOHHBIX MEePONPUATHIA

18.03.02 Duepro- u pecypcocoeperaionye npouecchl B XUMHUYeCKOM

TEXHOJIOTHH, He)TeXHMUH U OHOTeXHOJI0THH (DakalaBpUAaT)

HaunumenoBanue
JTUCIHUIIINHBI

CpencrBa 1 c1oco0bl peaHUMAIMOHHBIX MEPONPUATHIA

O0beM TUCHUTIINHBI

3 3E (108 ak.uac.)

Kpartkoe conep:xkaHue THCHHMILINHBI

Bsenenue B xypc Cpezncrsa
U CIIOCOOBI
peaHMMalMOHHBIX
MEpONPHUITHH.

[IpyurHBl BO3HHUKHOBEHHS U TOCJIEICTBUS Upe3BbIUYAWHBIX
CI/ITyaIII/If/'I. HepBas{ MCIUIMHCKAaA MMOMOIIb IMPU TCPMHUHAJIbHBIX
cocTosiHUSIX. VICKycCTBEHHAsi BEHTUJISILUSL JIETKHUX, 3aKPBITHIN
Maccax cepama. Oo6mopok. Kommame. Ilok. Koma. Bumsr
KpOBOTEUYEHHI. MeTo1bl BpeMEHHON OCTaHOBKH KPOBOTECUCHUS
B ITOJICBBIX YCJIOBHIX. Hanoxxenne JKI'yTa ¥ 3aKPYTKH.

TpaBMbl, TPaBMaTHU3M.

CocraBneHre  KIMHAYECKOTO IOPTPETa  MOCTPaIaBIIETO.
OOwmuit ocMOTp 4enoBeKa. AHTpornomeTpus (U3MepeHue
apTepHaJIbHOTO JaBIICHUS, TEMIIEPAaTyphl Teja, IIyJbCca).
Tenocnoxenne u KoHCTUTYIH. [lepBast MeTUIIMHCKAsE TOMOIIh
IIPU OTKPBITON TpaBMe (paHbl, OTKPBITHIE MEepeoMbl). Bunbl n
xapaktepucTtuka pal. llepBuunas oOpaborka paH. Oxoru.
OTMOpOKEHHUS.

Otpasnenus.
yKaJICHHUS.

YKkycol u

OtpaBneHuss Ha MPOU3BOJACTBE, XUMHMUYECKUMHU (€IKHUMHM)
BemiectBamu. [IMII. ABapuu B XuMHUECKUX TaOOPAaTOPHSIX U HA
XUMHUYECKHUX ITPOU3BOJACTBAX.

Ortpasnenus nekapcTBeHHbIMU nTpenapaTamu. [IMII.

Hapymenust npixanus.

WckyccTBeHHass BEHTWISLUS JIETKUX. 3aKpbITBI  Maccax
cepauna. TepMmuHanbHble COCTOAHUA. «A30yKa peaHHMMaLUN».
[IpexapauansHelii yaap. [Ipuem Xenmuxa.

Pa3zpadoruuk:

JHoueHT kadenpsl cyaeOHOM SKOTOTHU
C KypCOM 9KOJIOTHH YeIOBeKa, K.M.H.

O.M. PoanonoBa

3aBenytoras kadeapoit cyaeOHOoi SKOTOTHI

C KypCOM 3KOJIOTMH YEJI0BEKa

H.A. YepHbIx
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