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1. HEJb OCBOEHUSA JUCHUIIJINHBI

Ienpto ocBoeHUs AUCUUIIIUHBL «DU3ZUKO-XUMUYECKUE U AHAIUTUYECKUE METOIBI
KOHTPOJIS KOMITOHEHTOB OTXOJIOB» SIBJsieTCS ()OPMHUPOBAHUE 3HAHUI, YMEHUI U HABBHIKOB B
o0nacti TpUMEHEHHsS] (PU3UKO-XUMHUECKHX METOAOB Ui KOHTPOJIA OSKOJIOTUYECKOU
OIIACHOCTH KOMIIOHEHTOB OTXOZOB MU BO3ACHCTBUA OTXOZOB Ha OKPYXKAlOLLyI Cpeny,
KJaccu(puKamMu  OTXOMOB IO KJAcCy OMNACHOCTH, Kiaccu(uKamuu OTXOJIOB  TIO
IIPUOPUTETHBIM ITPU3HAKAM.

2. TPEBOBAHMUMA K PE3YJIIBbTATAM OCBOEHMSA JUCHUIIJIMHDBI

OcBoeHne AUCHUTITUHBI « DU3UKO-XUMUYECKUE U AHAITUTUYECKUE METOIbl KOHTPOJIS
KOMITOHEHTOB OTXOJIOB» HAmpaBjJeHO Ha (OpPMUPOBAHUE Yy OOYUAIOIIMXCS CIEAYIOITUX
komnerennui (qactu kommereHimin): OIK-4.1; OIIK-4.2; OIIK-4.3; [1K-6.1; I1K-6.2

Tabnuya 2.1. Ilepeuenv komnemenyuil, popmMupyemuix y 06y4aoumuxcsa npu 0c80eHuu
OUCYUNTIUHBL (DE3VIbMAMblL 0C80EHUsL OUCYUNIUHDL)

NuaukaTopsl 10CTHKEHUS KOMIIETeHIMHU
Hudp Komnerenuus A PEI A N
(B paMKax JJaHHOW JUCHUILJIUHBI)
OIIK-4.1. 3HaeT 0CHOBBI 3KOJIOTUYECKOTO
HOPMHPOBAHUSI U OCHOBBI 3aKOHOJIaTENILCTBA B 00JIaCTH
CriocobeH npuMeHsTh
IPUPOIOTIONIB30BAHUS
HOpPMaTHUBHBIE [TPAaBOBBIE
OIIK-4.2. YMeeT ucnoab30BaTh U MPUMEHATH
aKThI B chepe IKOIOTUU U
OIIK-4 HOpPMAaTHBHBIE ITPABOBBIC aKThI B Chepe IKOIOTUU U
MPUPOIOTIOIB30BaHUS,
. |IpUPOAOIOJIb30BAHUS
HOPMBI TTpodecCcroHAIBHOM
S THKIL OIIK-4.3. Cnoco0OeH HCIoIb30BaTh HOPMBI
poQeCCHOHAIBHON ATUKU B CBOCH
poecCHOHATILHON IEATEIILHOCTH
CniocoOeH OCyIIECTBIATh [1K-6.1. CriocobeH ocymecTBIsITh KOHTPOJIb
KOOPJMHAIIMIO IEITSILHOCTH |IESITEIbHOCTH B 00J1aCTH 00paIlIeHus C OTXOIaMH
K-6 110 opranu3anuu U Koutpouto |[1K-6.2. Imeer HaBbIKUA OpraHu3anuu
B 00Js1acT oOpaleHus ¢ UHPPACTPYKTYPHI IKOJIOTHYECKH O€3011acHOT0
OTXOJJaMH IIPOM3BOJICTBA U |00€3BpEKUBAHUS U ITePepabOTKH OTXOJIOB
notpeOiIeHus MIPOU3BOJICTBA M OTPEOICHUS

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucuunimnza

«DPUBUKO-XUMHUYECKUE U

AHAJIUTHYCCKUC MCTOAbI KOHTPOJIA

KOMIIOHEHTOB OTXOJIOB» OTHOCHUTCS K 8apuamusHot komnoHente 6ioka b1 OIT BO.

B pamkax OIl BO oOyuarommecsi Tak)Ke OCBaWBAIOT JPyTrUe AUCIUILIAHBI H/WIH
MPaKTUKH, CIIOCOOCTBYIONIME JOCTHXKEHUIO 3aIllJIAaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS
JTUCUUTUTAHBL «DU3UKO-XUMUUYECKUE U AHAJTUTUYECKUE METOJ(bl KOHTPOJIsi KOMIIOHEHTOB
OTXOJIOBY.

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmeyroujux 00CmudiceHuo
3aNIAHUPOBAHHBIX PE3YTbMAMO8 0CEOCHUSI OUCYUNTUHBL



Hudp

HaumenoBanue
KOMIIETeHI MU

[penmecrByromue
AUCUMILIMHBI/ MOAYJIH,
NPaKTUKN*

Mocaenyromue
AUCHMILIHHBI/MOYJIH,
NPAKTHKH*

HOPMAaTUBHBIC

OIIK-4

HOPMBI

O3THUKHU

Cnioco6eH MpUMEHSITh
MIPABOBBIC aKTHI B
cdepe IKOIOTHH U

MPUPOJAONOIBE30BAHNUS,

npodeCcCuOHATBHON

Her

Het

Cnocoben
OCYILIECTBIATH
KOOPIUHAITHIO

MK-6 opraHu3alvii 1

oOparieHus ¢
oTX0JaMu

noTpedsieHus

ACATCIIBbHOCTH I10

KOHTPOJIIO B 001acTH

IMPOMU3BOJACTBA U

Her

Her

* - 3aTIOJIHSETCS B COOTBETCTBHHM ¢ Marpuuei kommnereHuuid u CYIT OIT BO

4. OFBEM JUCIHUILIAHGLI U BUJIbI YYEFHOM PABOTHI

OO6mas TPyI0EMKOCTb JTUCHUILIAHBI

«DU3MKO-XUMUUYECKHE M aHAJIUTUYECKHUE

MCTOABI KOHTPOJII KOMIIOHCHTOB OTX040B» COCTABIISICT 2 3a4eTHBIX CAUHUII.

Ta6nuya 4.1. Buov yuebnoii pabomui no nepuooam oceoenus OI BO onss OIHOH

Gopmbl 00yuenus

N BCEI'O, CemecTp(-b1)
Buj y4eOHoii pa6oThI AL 1 ) 3 4

Koumaxmnas paboma, ax.u. 34 34
Jlexmum (JIK) 17 17
JlaGopatopusie padotsl (JIP)
[Tpaktrueckue/cemunapckue 3ausatus (C3) 17 17
CamocmosmenvHas paboma 00y4aowuxcs, ax.u. 29 29
Konmponw (sx3amen/3auem c oyenkotr), ax.u. 9 9

aK.4. 72 72
OO0mas TpyA0€eMKOCTb 1M CHUTNTUHBI

3a4d.el. 2 2

5. COAEP KAHUE JUCIHUIIJIMHBI

Tabauya 5.1. Codeporcanue oucyuniunvl (M0o0YJs) no 8udam y4eonou pabomol

HaumeHoBaHue pa3jaesa

Conep:xanue pasaena (TeMbl)

Buna yueonoii

UIeHTU(DUKAITIN
KOMIIOHEHTOB OTXO0JI0B

HaIpaBJIEHUs TPUMEHEHHUS KaXKIOU IPyIIIbI

JTUCIHUIIIINHBI padoTbI*
Paznen 1. Knaccudukarms | Xumudeckue MeTo 1bl. OU3HUECKre METOIBI.
METO/I0B KOHTPOJIS U Bbuonornueckue metoasl. OCHOBHEIE 1K, C3
9




HaumenoBanue pasjaeia
AMCUHMILIMHBI

Conep:xanue pasaena (TeMbl)

Bup yueoHoii
padoThI*

Paszen 2. Meroasl
3JIEMEHTHOI'O aHAIN3a

MeTob1 coxoKeHUs TP0o0. ATOMHO-
a7IcCOpOITMOHHBIN aHamu3. PeHTreno-
¢byopucuenTHbIi aHanu3. Helfitponno-
aKTHUBAIlMOHHBIN aHAIN3. MeToa macc-
CHEKTPAJIbHOTO aHAIN3a.

JIK, C3

Pasnen 3. Macc-
CIIEKTPOMETPHS

MeTo/1bl MOHU3AIMHU: SJIEKTPOHHBIN yap,
XUMHUYECKast HOHU3aIs1, POTOMOHU3AIIHS,
oJieBas MOHU3ALUS, 110JIeBast JeCopOLus,
6oMOapIupoBKa OBICTPBIMU aTOMAMHU, MaTPUYHAS
nazepHas noHuzamus aecopomueit (MALDI),
aJeKTpocnpen. J[eTeKTOpbl HOHOB: LIMJIUHIP
®dapajesi, BTOPUYHBIN 3JIEKTPOHHBIN
YMHOXHTEJIb, MHOTOKaHAIbHBIM YCUIUTENb.
Macc-ananu3aTopbl: NIPUHIUIBI ACHCTBHS,
pazpematoiasi cnrocooHocTs. [IpenmyiecTa u
HEJO0CTaTKU. AHAJIMTUYECKHE BO3MOXKHOCTHU
Macc-CIEeKTPOMETpUU. MoJeKyIsipHbIe,
OCKOJIOYHBIE U METACTaOUIIbHBIC HOHBI.
KoMOuHammu Macc-CrieKTpoMeTpa ¢
xpomarorpadamu. [Ipumeps! ncnonb30BaHUs
MacC-CIIEKTPOMETPHH.

JIK, C3

Paznen 4.
Xpomatorpadus

Xpomartorpapuueckoe pa3eieHue CMecu
BeniecTB. Pusnyeckas U XUMUYECKas acopOLus.
AcopOIIMOHHO-1eCOPOIIMOHHOE PAaBHOBECHE.
Hupuna u Gpopma xpomaTorpapuueckoro nuka.
Pa3pemaromias cnocoOHOCTH
XpoMaTtorpaduyeckoil KOJOHKU. Y CTPOICTBO U
cxema paboTsl XxpoMartorpada. “MepTBoe” Bpems
U BpeMs yaepxkuBanus. HaOuBHbIC U
KanWUTSIPHbIE KOJIOHKH, UX TTapaMeTphl.
OntuManbHbIe pa3Mepsl U pa3pelieHue
XpoMaTorpaduieckoil KOJOHKH. J[eTEeKTOpBHI.

JIK, C3

Pazgen 5.
PaanocnekTpockonus

MarsnuTHbIE MOMEHTBI YJIEKTPOHA U Anep. SIMP-
akTUBHBIE s1/1pa. CIIMH B IOCTOSTHHOM
MarHuTHOM ToJie. MarHUTHbIA MOMEHT U
napmopoBa npeneccus. llornomenne sneprumn
BY-nons. CnexkTpockonus siiepHOro
MarHuTHOTO pe30HaHca. XUMHUYECKUI CIBUT.
Cnun-cninHoBO€ B3auMozeiicTeue. [Ipumenenue
merona SIMP.

CrniekTpocKonust 3JEKTPOHHOTO ITapaMarHuTHOTO
pe3oHaHca. CBEPXTOHKAs CTPYKTYPBI CIIEKTPA
OIIP. CtpyKkTypHBIE U IUHAMUYECKUE
XapaKTEPUCTUKH BEILIECTBA, ONIPEAEIIIEMbIE
metogamu JIIP. Ilpunnunuanshaas cxema O11P-
crektpomerpa. [ Ipumenenue merona II1P.

JIK, C3

Pazmen 6. Onrrnueckas
CIIEKTPOCKOTIHS

Knaccel criekTpanabHBIX TPUOOPOB.
Jlucrieprupyromine 3JeMEeHThI CIEKTPaTbHBIX
nprOOPOB U UX pa3pelIarolas CrloCOOHOCTb.
[TpoxoskaeHne CBETa Yepe3 MOTIOMAIOIIY IO
cpeny. CeueHue NMOTIOMICHUS, MOJISIPHBII

K02 puImeHT S3KCTUHKIMHU. 3akoH JlamOepTa-

JIK, C3




HaumenoBanue pasjaeia
AMCUHMILIMHBI

Conep:xanue pasaena (TeMbl)

Bup yueoHoii
padoThI*

Bbyrepa-bapa. CriekTpsl nornouieHus,
UCIyCKaHUs U paccesHusl. JIloMuHeceHIHs 1
dryopecueHIus.

CriexkTpanbHble Uana3oHbl U COOTBETCTBYIOIINE
UM CTENIeHHU CBOOOIbI B MOJIEKYJIISIPHBIX
cucTteMmax. BpaiarenbHble CIEKTpPhI U
MHUKPOBOJIHOBAsI CIIEKTPOCKOIIHSL.
KoneGaTenbHble cieKTphl U HH(paKpacHast
cnekTpockonusi. KoneGaHust MHOr0OaTOMHBIX
MOJIEKYJ1. DIEKTPOHHBIE MEPEXOAbI
CIEKTPOCKOIUS B BUAMMOM U
yIbTpaduoIeTOBOM JAHANa30HaX.
WHTEeHCHBHOCTD 3JIEKTPOHHO-KOJIe0aTeNbHBIX
cnekTpoB: npuHiun dpanka-Konnona.
CriekTpocKonus KOMOMHAIIMOHHOTO PAaCCEsHUS
CBETA.

Pazgen 7. @3 06 orxomax
IIPOU3BOJICTBA U
notpeOiIeHus

OcHoBHble noHATHs. [IpaBOBOE peryaupoBaHue B
obyacTu oOpamieHust ¢ oTxoaamMu. TpeboBaHMS K
0o0BeKTaM pa3MerieHust OTX0J0B. TpeboBaHuUs K
oOpalleHuo c OTIaCHBIMU OTXO0JIaMHU.
TpeboBanusi K TPAHCIOPTUPOBKE OMACHBIX
OTX0JZI0B. ['OoCygapCTBEHHBIN KaJacTp OTXOJOB.
[IpousBoacTBEHHBINT  KOHTpOJb B 00JacTu
oOpalieHus ¢ OTXOAaMH.

JIK, C3

* _ sanonHsiercs Toibko no QOUHOM popme obyuenns: JIK — nexyuu, JIP — nabopamopuvie patomui; C3 —

cemMuHnapcKue 3ausamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHHUIIJINHBI

Tabauya 6.1. Mamepuanvno-mexnuyeckoe obecneyerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cnenuajn3upoBaHHOe
yueOHOe/1adopaTopHoOe
obopynosanue, I[1O u
MaTepHuaJIbl 1JI1 OCBOCHHS
AUCHUTLTHHBI
(ipu HEOOXOAMMOCTH)

Aynutopust sl TIPOBEICHHS  3aHATHI
JICKIIMOHHOI'O TUIIa, OCHAIICHHAasA KOMIIJIICKTOM
JlexnimonHas CIielIMaTu3upPOBaHHOMN Mebenu; OCKOH
(3KpaHOM) ¥ TEXHHYECKUMHU CPEACTBAMHU
MYJIbTUMENA TPE3EHTAIUH.

Aynutopust sl TIPOBEICHHS  3aHATHI
CGMI/IHapCKOI‘O THIIA, I‘pyHHOBBIX n
WHIUBUIYATbHBIX KOHCYJIBTAIlMH, TEKYIIETro
KOHTpPOJII M IIPOMEKYTOYHOM AaTTECTALMH,

CemuHapckas
OCHAIllCHHAs KOMILIEKTOM
CHeHUaTu3UPOBAHHON Mebenu u
TEXHUYECKHUMH CpPEICTBAMHM  MYJIbTUMEIHNA
IIPE3EHTALAMN.

Tns AynauTopust I CaMOCTOSITETIBHOW pPaOOTHI

.. | oOydaromuxcst (MOXET HUCHOIB30BATHCS IS
CaMOCTOATENIbHON

IPOBEJCHUSI  CEMHHAPCKUX  3aHITHH WU




Crnenuaau3upoBaHHOe
yueOHoe/1adopaTopHoe
odopynoBanmue, I10 n

Tun aynuropun OcHaleHue ayauTopun MATePHATBI 151 0CBOCHHSI
AUCIHUTITHHBI
(ipu HEOOXOTUMOCTH)
paboTHI KOHCYJIbTAIlMi), OCHAIIEHHAas KOMILIEKTOM
oOydJaronuxcs CreNUaTU3UPOBAHHON Mebenun "

KoMIibloTepamiu ¢ goctynom B SUOC.
* - ayanTOpus Ui CaMOCTOsTEIbHON padoThl o0yyatomuxcs ykassiBaercsi OBS3ATEJ/IBHO!

7. YYEBHO-METOANYECKOE n HHO®OPMAIIMOHHOE
OBECIIEYEHUE JUCHUIIVINHBI

Ocnognas numepamypa:
1. UBankun, A.H. ®dusuko-xumuyeckue metonsl aHanmza. Crekrpomerpus: yueol.
nocobue /A. H. UBankun, I'.JI. Omudepenko, B.A. benskos, H.JI.Boctpukosa. — M.:

MI'VII, 2016. — 127 C. DJIEKTPOHHBIN pecypc:
https://mf.bmstu.ru/UserFiles/File/7 IVANKIN/spektrometria2016 Iv-Ol-Bel-
Vos.pdf

2. Twanymmuaa T.M. I' 34 Xpomarorpaduueckue MeETOIbI aHaIW3a: Yy4eOHO-
metoanueckoe mocobue /T.M. T'manymmmna, H.M. JlyboBa — Tomck: M3a-Bo
Tomckoro nonutexuuueckoro ynusepcurera, 2010. — 80 ¢ DnexkTpoHHBIN pecypc:
http://window.edu.ru/resource/704/74704/files/Chromatography_posobie.pdf

3. XKepun N.U. OcHOBBI 2IEKTPOXUMHYECKIX METOJIOB aHaiIn3a. YyebHoe nocodue. Y.1
/ -Tomck: M3a-Bo Tomckoro monmrexHudeckoro yHuepcurera, 2013, -101 c.
DNEeKTPOHHBIN pecypc:
https://portal.tpu.ru/SHARED/g/GERINII/UMKD/Tab/UP%?20elek.pdf

Jlononnumenvuas numepamypa:

1. Meroaunueckoe nmocobue no npumeHeHuto «KputepreB OTHECEHUS OMACHBIX OTXO/I0B
K KJaccaM ONAacCHOCTH MJisl OKpyxaroiied npupoanou cpenas» /OI'Y «IDKA»,
MuHucTepckTBO TpUPOIHBIX pecypcoB P®D, 2003 r., DiekTpoHHBIA pecypc:
https://www.waste.ru/uploads/library/denger waste.pdf

Pecypcol ungpopmayuonno-menekommyHuxayuonnou cemu « Mnmeprempy:

1. 9bC PYIH u croponnne 9bC, K KOTOPbIM CTYJAEHTH YHUBEPCUTETA UMEIOT JOCTYT
HA OCHOBAHUU 3aKJIFOUEHHBIX JIOTOBOPOB:

- DNEeKTPOHHO-OMOINOTEUHAS cucreMa PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas oubnmmorexka oHmain» http://www.biblioclub.ru

- OBC HOpaiir http://www.biblio-online.ru

- OBC «KoncynpTaHT cTyneHTay www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- OBC «Tpounkuii MocT»

2. ba3pl JaHHBIX U MIOUCKOBBIE CUCTEMBI:
- DOJIEKTPOHHBI (OHJ TPaBOBOW H HOPMATHBHO-TEXHUYECKOW JOKYMEHTALUU
http://docs.cntd.ru/



https://mf.bmstu.ru/UserFiles/File/7_IVANKIN/spektrometria2016_Iv-Ol-Bel-Vos.pdf
https://mf.bmstu.ru/UserFiles/File/7_IVANKIN/spektrometria2016_Iv-Ol-Bel-Vos.pdf
http://window.edu.ru/resource/704/74704/files/Chromatography_posobie.pdf
https://portal.tpu.ru/SHARED/g/GERINII/UMKD/Tab/UP%20elek.pdf
https://www.waste.ru/uploads/library/denger_waste.pdf
http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/

- TIoNcKoBas cucteMa Saaekc https://www.yandex.ru/

- mouckoBas cucrema Google https://www.google.ru/

- pedepatuBHas Oaza JTAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

Yuebno-memoouueckue mamepuanvt 051 CamoCmosmenbHol pabomsi 00YYAOUUXCS
npu 0C80EeHUU OUCYUNTUHBY/MOOYIAE:

1. Kypc nexkuuit no aucuuiuinHe «PU3NKO-XUMUYECKUE U aHAIUTHUYECKUE METOJIbI
KOHTPOJII KOMIIOHEHTOB OTXOJIOBY.

3. Meroanueckne YyKazaHWS IO BBIMOJTHEHUIO © O(GOPMIICHHIO KypCOBOW
paboThl/poekTa MO AUCHUTIINHE «DU3NKO-XUMHYECKHE W AHAIMTHYCCKUE METOIbI

KOHTPOJISI KOMITOHEHTOB 0TX0710B» (mpu Hamuuuu KP/KIT).
* - Bce y4eOHO-METOAMYECKHUE MaTepuaibl I CaMOCTOSATEIBHOW pabOTBI OO0yJArOIIIXCS
pa3MemaTcs B COOTBETCTBUU C ICUCTBYIOIIUM MOPSIAKOM Ha cTpanuile aucuuruinasl B TYUC!

8. OIEHOYHBIE MATEPUAJIbI M BAJUIBHO-PEUTUHIOBASA
CUCTEMA OHEHUBAHUS YPOBHA COPOPMUPOBAHHOCTH
KOMIETEHIMH 1O JUCHUIIJIMHE

OrneHOYHBIE MaTepuadbl U OATBHO-PEUTHHTOBAas CHCTeMa® OIlEHUBAHUS YPOBHS
c(hOpMUPOBAHHOCTH KOMIICTEHITUH (4aCTH KOMITCTCHIIHH ) TI0 UTOTaM OCBOCHUS JTUCITUILTHHBI
«DPU3UKO-XMMUYECKUE M AHAJIUTUYECKHE METOJbl KOHTPOJS KOMIIOHEHTOB OTXOZOB»

npeacTaBieHsl B [Ipunoxkenun k HacTosmiei Paboueii mporpamMme AUCITUTIIMHBL.
* - OM u BPC ¢opmupyroTcs Ha OCHOBaHHH TPEOOBAHHI COOTBETCTBYIOIIECTO JOKAIBHOTO HOPMATHBHOTO
axta PYIH (nonoxeHus/mopsinka).

PA3BPABOTYHK: f; P
Crapiuii mpenojabareib P Bacwises B.I.
nenapramenTa ObuMKII v
Jomxnocts, BYTI TTonmuck ®amunus U.0.
PYKOBOJUTEJIb BYII:
JlupekTop nenaprameHTa Casenkosa E.B.
ObuMKII
HanmenoBanune BYII Hozyﬁm, damuiusa N.0.
PYKOBOJHUTEJIb OII BO: /{ {/

Houent nenmapramenta DbuMKII Xapaamosa M./,

Jomxnocts, BYII TTonmuck ®amunus N.0.


https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/

Ipunoxenue Ne 1 (o0s13aTesibHOE)

®OH/I OLIEHOYHbLIX CPEJICTB

10 y4eOHO! IUCUHUILINHE

«PU3NKO-XUMHYECKHE METOAbI U AHAJIUTHYCCKUEC METO/AbI

KOHTPOJIA KOMIIOHCHTOB 0TX010B)»

Hamnpasnenue: 18.03.02 «9Hepro- u pecypcocodeperaruue npouecchbl B
XUMHUYECKOU TEXHOJIOTUH, HePTeXuMHHU U OMOTEXHOJIOT U

[Tpodusib: PanmoHabHOE HCNOJIB30BAHNE CHIPbEBBIX U
JHEPreTHYECKNX PecypcoB

KBanudukanus BeIITyCKHUKA: MATUCTP



MeTozmqecmle YKazaHus 1Jist oﬁyqamumxm 0 OCBOCHHUIO TUCHMUIIJINHBI (MOI[yJ'Iﬂ)

PyOexnast aTTecTaiusi BEIIOIHIETCA B OpPME TECTUPOBAHUS 110 IPOUCHHOMY KypCYy.
B cepenune u B KOHIIE ceMecTpa MPOBOJUTCS UTOTOBOE TECTUPOBAHUE, KOJIMYECTBO OalIIOB
nponucano B bPC. Cnaua sk3ameHa (MTOTOBBIE OAJIIbI) BKJIFOYAETCS B OOIIYI0 CyMMY OajijioB
u3 pacuera makcumyma — 100 6anios.

CamocrosiTenpHas TOJATOTOBKAa K CEMHUHApPCKOMY 3aHSATHIO BKIIIOYaeT cOop
HEOOXOAMMOTO Marepualia U TOTOBUTCS B COOTBETCTBHHM C STaloM OOILIETr0o 3aJaHus C
UCTIOJh30BAHUEM HMHTEPHET-PECYpCOB W (AKTUUYECKHUX JaHHBIX, TPEAOCTABISIEMBIX
nmpernojaBaTesieM. 3amuTta pedepaTra BBIIOIHSAETCS TMOSTATHO HA KaXJIOM 3aHSITHH, B
NPUCYTCTBUU BCEX CTYACHTOB yueOHOM rpymmbl. K 3ammute pedepara nomkHa OBITH
MOJITOTOBJICHA DJJICKTPOHHAS TPE3EHTAINS, WUTIOCTPUPYIOMIAs MOJTyYeHHBIE pPE3yIbTaThl.
JIoKJa TOKEH BBITIOIHATHCS YCTHO, CTYICHT JTOJKEH CBOOOIHO BIIAICTh MOATOTOBICHHBIM
MaTEepUaJIoOM U OTBEYATh HA BOIIPOCHI MPEIoAaBaTelis U APYTUX CTYICHTOB.

HToroBoe olieHMBAaHUE NPOEKTHONH pPaOOTHI MPOM3BOAUTCS MYTEM CYMMHUPOBAHHUSA
MIOJTYYEHHBIX B ceMecTpe 0ajlioB 1Mo TpyInam.

IIPUMEPHBIE TEMbI PE®EPATOB

1. Orxonmnl LEJUTI0JI03HO-0yMaXKHOM MPOMBIIUIEHHOCTH: MPOUCXOKIECHHUE,
HOPMAaTUBHBIE JOKYMEHTBI, METO/Ibl KOHTPOJIS, yTHIIN3ALUS;

2. OTX0Opl  CTEKOJbHOM  MPOMBIIIJICHHOCTU:  MPOUCXOXKJIECHHUE, HOpPMAaTHUBHbBIC
JIOKYMEHTBI, METOJIbI KOHTPOJIS, YTUIU3AIINS;

3. OTX0oapl MIMHHOW MPOMBIIIJIEHHOCTH: MPOUCXOXKIECHNE, HOPMATUBHbBIE JOKYMEHTHI,
METO/bl KOHTPOJISI, YTUIIN3aLs;

4. OTxonpl METANIyprHU€CKONl MPOMBIIUIEHHOCTU: MPOUCXOXKIECHUE, HOPMAaTHUBHBIE
JIOKYMEHTBI, METOJIbI KOHTPOJIS, YTUIU3ALINS;

5. Otxoxsl npousBoacTBa [IDT: nmpoucxoxkaeHrne, HOPMaTUBHBIE TOKYMEHTBI, METO/IbI
KOHTPOJISL, YTUIU3ALIMS;

6. OTXOapl  TEKCTUJIBHOW  MPOMBIIUICHHOCTH:  IPOUCXOXKACHUE, HOPMATHUBHBIC
JIOKYMEHTBI, METOJIbI KOHTPOJIS, YTUIU3ALINS;

7. Otxonpl JieconepepaboTKHU: MPOUCXOXKACHHE, HOPMATUBHBIE JOKYMEHTBI, METOJIbI
KOHTPOJISL, YTUIU3ALIMS;

8. Otxomsl HedTenepepadaThIBArOICH MPOMBIIUIEHHOCTH IIPOUCXOXKICHUE,
HOPMAaTUBHBIE JOKYMEHTBI, METO/Ibl KOHTPOJIS, yTHUIIN3ALUS;

9. OTXOmpl QJIIOMUHHMEBOM IPOMBIIIJIEHHOCTU: IPOUCXOXKIECHUE, HOPMATHUBHBIC
JIOKYMEHTBI, METOJIbI KOHTPOJIS, YTUIN3ALIHS;

10. OTX0bI YroJbHON MPOMBILIJIEHHOCTH: TPOUCXOKACHUE, HOPMATUBHBIE TOKYMEHTHI,
METO/bl KOHTPOJISI, YTUITU3AIHS;

11.0T1x0oap1 (apManeBTUYECKONH MPOMBIIIIEHHOCTH: MPOUCXO0XKICHUE, HOPMATHUBHBIC
JIOKYMEHTBI, METOJIbI KOHTPOJIS, YTUIU3ALINS;

12.0T1X0ap1 MPOU3BOACTBA MSACHOW NPOAYKLIMH: IPOUCXOKIECHUE, HOPMATHUBHBIC
JIOKYMEHTBI, METOJIbI KOHTPOJIS, YTUITU3AIINS;

13.0T1x0ap1 OPOM3BOACTBA MOJIOYHOM NPOAYKLIMH: IPOUCXOXKIACHUE, HOPMATHUBHBIC
JIOKYMEHTBI, METO/Ibl KOHTPOJIS, YTUIN3ALINS;

14.OTX0abl KOXXEBEHHBIX U OOYBHBIX MPOU3BOJACTB: MPOUCXOXKJCHHUE, HOPMATHUBHBIC
JIOKYMEHTBI, METO/IbI KOHTPOJIS, YTUIN3ALIHS;

15.0T1X0abl 1LIEMEHTHBIX IPOU3BOACTB: IMPOUCXOXKIECHHUE, HOPMATUBHbIE TOKYMEHTHI,
METO/bl KOHTPOJISI, YTUITU3AIIHSs;



16. OTx01bI IPOU3BOACTBA XJI€Oa: MPOUCXOKIEHUE, HOPMATUBHBIE JJOKYMEHTHI, METO/IbI
KOHTPOJIS, yTHIIN3ALINS;

17.OTxoab! raJibBaHNYECKUX MPOU3BOJICTB: IPOUCXOXKAEHNUE, HOPMATUBHBIE JOKYMEHTHI,
METO/Ibl KOHTPOJISA, yTUIIN3ALINS;

18. OTx01bI IPOU3BOACTBA caxapa: MPOUCXOKIECHUE, HOPMATUBHBIE TOKYMEHTBI, METOIbI
KOHTPOJIS, YTHIIM3AIUS;

19. OTx0zbI MPOU3BOACTBA MYKH: MPOUCXOKIECHNE, HOPMATUBHBIE TOKYMEHTBI, METOIbI
KOHTPOJISI, YTHIIM3ALUS;

20. OTXx0pl MPOU3BOJCTBA 3€PHA: MPOUCXOKIAECHNE, HOPMATUBHBIE JOKYMEHTBI, METO/bI
KOHTPOJISI, YTUIM3ALUSL.



Hacmoptr POC no aucnumiauHe (Moay/aw) «DUHKO-XUMHUYECKHE METOAbl H
AHAJTUTHYECKHE METO/IbI KOHTPOJISI KOMIIOHEHTOB OTX0/0B»

HaumeHoBaHHe OLIEHOYHOTI'O CPeICTBA
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Paznen 1. Knaccuduxarus
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MaTepnaﬂu AJIA CaAaMONMOATOTOBKH IIO JUCHHUIIJIMHE «PU3UKO-XUMHUYECKHE METOAbI U
AHAINTHYCCKUE METOABI KOHTPOJIA KOMIIOHEHTOB 0TX0/10B»

BOITPOCHI JIJIS1 CAMOCTOSATEJBHOMN NOJATOTOBKH

XHUMHUYECKNE METOIbI 3KOJIOTMYECKOTO KOHTPOJIS.

®usnuecKkrue METoAbl SKOJIOTUUECKOTO KOHTPOJIA.

buonornueckne MeTOAbI SKOJIOTHUECKOTO KOHTPOJIS.

Metoapl coxokeHus mpoo.

ATOMHO-a7ICOPOITMOHHBIN aHATH3.

Pentreno-hnyopecieHTHBIN aHAIH3.

HeliTpoHHO-aKTUBAlIMOHHBIN aHAJIN3.

MeToa Macc-CeKTpaIbHOTO aHaTU3a.

HerexTopsl noHoB B MC.

10 Metoasl noan3anuu B MC.

11. KomOunanusa MC ¢ xpomaTtorpadueii.

12. TIpunuumnel xpoMatorpaduu.

13. Bunbl xpomaTtorpaduu.

14. Coueranue xpoMarorpaduu ¢ ApyruMu METOAaMHU.

15. [lpuniun cnexkrpockonuu AMP.

16. AMP unentudukaius BemecTs.

17. IMP B KONTMYECTBEHHOM aHAJIU3E.

18.Ocobennoctu SIMP B npuiioxkeHUN K KOHTPOJIIO OTXO/IOB.

19. CniexTpasibHbIE METOBI ONITUYECKOTO AHANa3oHa.

20. KonebaTenbHbIE CIIEKTPHI.

21. Cnektpockomnusi KOMOMHAITMOHHOTO PaCCEsTHUS CIIEKTPA.

22.Y® cnekTpoCcKonus B aHAJIU3E BEIIECTB.

23.0Oco0eHHOCTH B3aUMOIENCTBUAS KCEHOOMOTUKOB ¢ A0MOTUYECKUMU KOMIIOHEHTAMA
OKPYXarLIEN CpebI.

24.0Oco0eHHOCTH BO3JCHCTBHS 3arpsI3HSIONINX BEIIECTB HA KUBBIC OPTaHU3MBI.

25. Dkonorudeckue, GU3NKO-XUMUYECKHE U TOKCUKOJIOTUYECKHE OCOOEHHOCTH
MPUOPUTETHBIX CTOMKUX opraHndeckux 3arpszauteneit (CO3).

26.0Otxonp! 1-To, 2-T0, 3-T0, 4-TO, 5-TO KJIacca OIMACHOCTH.

27. ®enepanbHbli Ki1acCU(PUKAITMOHHBIN KAaTaJIoT OTXOOB.

28. Knaccuduxkaius 0TX0/10B MO MPOUCXOXKICHUIO.

29. Knaccudukamus oTX010B MO ONACHBIM CBOWCTBAM;

30. Knaccudukaiys 0TX0/I0B [0 CTENEHU BPEHOTO BO3ICUCTBUS Ha OKPYKAIOIILYIO

MPUPOJIHYIO CPEy.

A e A o e

IIPUMEPHI TECTOBBIX 3AJIATAHUM
MeToanr:
1. Kpuockonusi, 30yIHOCKOITHS
2. OnTu4deckass MUKPOCKOIIUS
3. Pedpakromerpus
4. ITonsspumetpusi
5. Tutpumerpus
6. DnexkTpodopes, KanuUISIPHBIN 31eKTpodopes
7. CnextpomeTpus B OkHEN HHMpaKpacHOU 001acTH



8. CnexTpomeTpus B HHPpaKpacHOH 00acTi

9. CnexkrpodoTtomeTpusi B yabTpahruoaeTOBOM U BUIUMON 001aCTAX
10. ®ayopumerpus

11. PamanoBcKas cuieTpoMeTpus

12. PenTrenoBckas uryopeclieHTHasi CIEKTPOMETPUs
13. Macc-cniektpoMeTpus

14. Xpomarorpadus

15. Cnexrpockonus AMP

16. ATOMHO-3MHUCCUOHHAs CIIEKTPOCKOIUS

17. ATomMHO-a0copOLIMOHHAs! CIEKTPOCKOIIHS

18. PeHTrenoBckasi mopomkoBast TupakToMeTpHs.

PazMecTuTh HOMEpa MpEACTAaBICHHBIX METOJOB IO CICAYIOIIMM OJOKaM UuX
WCIIOJIB30BaHMS TPU HACHTU(UKAIMA M KOJWYECTBECHHOM ONPEICIICHHH COACPKaHHS
3JIEMEHTOB, U30TOIIOB, MOHOB, MOJIEKYJI:

1. Xumnueckue (T.e. CONPOBOXKIAIOIINECS U3MEHEHUEM COCTaBa aHAJIMTA) METOIbI.
2.Pu3nyeckue METOILI.

3.M3mepeHne MOIEKYIIPHON MacChl.

4. I3MepeHre MarHUTHBIX CBOMCTB.

5.AHanu3 aTOMHOIO COCTaBa.

6.Y cTaHOBIIEHUE MOJIEKYJISAPHON (GOPMYIIBI.

7.0npenenenue GyHKUMOHAIBHBIX TPYIIT MOJIEKYJI.

Ka)KI[LIﬁ MCTOI, BO3MOKHO, COOTBCTCTBYCT 0osice uem OJHOMY 6J'IOKy. ,Z[J'IH IIOJIHOTHI
OTBCTA HAAO 3HATH KaK OCHOBY KOHKPCTHOI'O ABJICHUA U MCTOAA, TaK 1 U3MCPACMBIC
XapPaKTCPUCTUKHU U UX CBA3b C MHTCPCCYIOMMU JaHHBIMHA aHAJIATA.

Kpurepun ouennBanus

OneHka Bcex pe3yJbTaTOB OCBOEHUSI KOMIIETEHIIMI IPOBOAMUTCS B COOTBETCTBUU CO LIKAION
MEXAyHapoaHOU OamibHO-peiTHHIoBOM cucteMbl ECTS. B cooTBeTCTBUM ¢ pacCUMTaHHON
cucreMoit orienuBanus (*cm. macmopt ®OC), yyammiics HaOupaeT He0OX0AUMbIE OaJLbI.
PaGora Ha 3ansATMH (32 oAuMH 4ac 3aHsATHI): Makc 3 0aua. OleHKa BBICTABISIETCS 3a
NPUCYTCTBUE U aKTUBHYIO pabdOTy HA CEMUHApe WM HA JICKUUU (JIEKIUU MPOBOMASTCS B
UHTEPAKTUBHOM (pOpME) — OTBETHI Ha TEKYIIME BOMPOCHI, KOHCIIEKTUPOBAHUE, OOCYKICHHE.
CamocrosiTeJibHAsi MOATOTOBKA K 3aHATHIO: Makc 4 Oajja 3a Kaxaylo Temy. Tema
MOJTrOTOBJICHA, €CTh MPE3eHTAlNs, Pe3yJbTaThl PACueTOB, CTYJIEHT CBOOOJHO OTBEYAaeT Ha
BONPOCHI - 4 Oaia; CTyIEeHT MPUCYTCTBYET HA 3aHATHUU, YYaCTBYET B OOCYXKICHHH, HO
3aTpynHAETCS OTBETUTHh HAa BOMpochl — 2 Gamna. CTyAeHT OTCYTCTBYET WJIM 3a/laHUE He
noarotoBieHo — 0 6anos

PyGe:xHasi 1 MTOrOBasi aTTeCTAIUA:

CTyAeHT cuMTaeTcs yCHEIIHO MPOIIEAIINM pyOeXHYI0 WM UTOTOBYIO aTTECTAIUIO, €Cld
cyMMa 0aJlJIoB 3a BCE€ BHJIbI JEATENBHOCTH HAa MOMEHT aTTecTaluu mpeBbimaer 50% ot
MaKCUMaJIbHO BO3MOXKHOTO Oasa.

Hrorosas oneHka 3a ceMecTp CKJIQJbIBAETCS Kak CyMMa 0ajlsioB 3a BCE BUJIbI I€ATEIBHOCTH
ctynenTa (*cMm. macnopt ®OC) u MOKeT cocTaBUTh MakcuMalibHO 80 6as110B.

HroroBelii 3K3aMeH cHaeTcs CTYACHTOM TOOPOBOJIBHO, €CIM UM HaOpaH MHUHHMAaJIbHO
BO3MOXKHBIN i aTTecTanuu 0amt — 51 6ain. B ocTanbHBIX ciydasx 3K3aMeH SIBIISETCA



00s3aTeNIbHBIM U OLIEHUBAETCA MaKCUMaibHO B 20 0aJlJI0B, B PE3yJIbTaTE CyMMapHbIN Oaul
BBIBOJIUTCSA C Y4YETOM pe3ysibTaTa cllayd SK3aMeHa W MTOroBasl OIIEHKAa COOTBETCTBYET
mexayHapoaHoi mkane ECTS. Ecnu Ha sk3amene cTyneHT HabupaeT meHee 10 6ayoB, To
9K3aMEH CYMTAeTCAd HE CHAaHHBIM M CTYJEHT MOXET CJaTh €ro MOBTOPHO (IIPOWUTH
MePEIK3aMEHOBKY).
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