[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO

VHdopmauma 0 BagenbLe: [Tpunoxenne Neb

®KO: Actpebos Oner AnekcaHaposuy
HomiocTs: Pexiop k «CTpykType, TpeboBaHUAM U TIOpsAKY pazpadotku OIT BO»

[ata nognucanus: 15.06.2022 11:51:47
YHUKANbHBIA NPOTrPAMMHbIA KITHOY:
€a953a0120d891083f939673078ef1a989dae18a
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PABOYAS TPOTPAMMA JUCHUIIJIMHDBI

POU3NKO-XUMHYECKHE U AHAJIUTHYECKHE ME€TO0/1bI KOHTPOJIAA
KOMIIOHEHTOB 0TX010B

(HaMMeHOBaHWE TUCIIUTIIMHBI/ MOTYJIS)

Pexomennosana MCCH i1 HanpaBJieHUs IOATOTOBKH/CIIEUATBHOCTH:

05.04.06 «Oxon0rusi ¥ NPUPOJONIOIH30BAHUE

(KOL[ 1 HAUMCHOBAHUEC HAIIPABJICHUA HO,HFOTOBKI/I/CHCHI/IaJ'II)HOCTI/I)

OcBoeHue TMCHUIUIMHBI BeJIeTCA B pAMKaxX peaju3alui OCHOBHOM npodeccnoHaJIbHO
o0pa3oBaTe/ibHOI MporpaMmmsl Beicuiero oopasosanus (OII BO):

PenukImHT 0TX010B IPOM3BOICTBA B MOTPEOICHUS

(nanmeHoBanue (npoduis/cnenmanuzanus) OI1 BO)

202 r.



1. HEJIb OCBOEHUSA JUCHUIIJINHBI

Ilenpro ocBoeHMs AUCUUIIIMHBL «DU3UKO-XMMUYECKUE U AHAIUTHUYECKHUE METOIBI
KOHTPOJISi KOMITOHEHTOB OTXOJIOB» SIBJIsieTCS (POPMHUPOBAHHNE 3HAHUI, YMEHUI U HaBBIKOB B
o0nacTu NpUMEHEHHs (PU3UKO-XUMHUECKUX METOAOB Uil KOHTPOJIA HKOJIOTMYECKOU
OIIACHOCTH KOMIIOHEHTOB OTXOJOB M BO3JCHCTBUA OTXOJOB Ha OKPYXKAIOILLYI Cpeny,
KJaccu(uKamuy  OTXOMOB TO KJIAcCy OMNACHOCTH, Kiaccu(uKamuu OTXOIOB IO
MPUOPUTETHBIM ITPU3HAKAM.

2. TPEBOBAHMUMA K PE3YJIBbTATAM OCBOEHMSA JUCHUIIJIMHDBI

OcBoeHue AUCIUTIIUHBI « DU3UKO-XUMHUYECKUE U AaHATUTHYECKUE METOIBI KOHTPOJIS
KOMITOHEHTOB OTXOJIOB» HAmpaBjJeHO Ha (OpPMHUPOBAHUE y OOYYAIOIIMXCS CIAEAYHOITUX
komneTeHnui (dactu kommereHiuin): OI1K-4.1; OI1K-4.2; OIIK-4.3; 11K-6.1; [1K-6.2

Tabnuya 2.1. Ilepeuenv komnemenyuil, popmupyemuvix y 06y4aoumuxcsa npu 0c80eHuu
OUCYUNIUHBL (PE3VIbMAMbl 0C80EHUSL OUCYUNIUHDL)

NHauKaTopsl 10CTHKEHUA KOMIIETEHIINMU
MIugp Komnerennus g PEI A . 1
(B paMKax JaHHOW TUCITUTIIINHBI)

OIIK-4.1. 3HaeT OCHOBBI 3KOJIOTHUYECKOTO

HOPMHUPOBAHUS U OCHOBHI 3aKOHOJIATEIbCTBA B 00JIaCTH
CnocobeH npUMEeHSITh

MIPUPOTONOIB30BaAHUS
HOPMAaTUBHBIC ITPABOBBIC

OIIK-4.2. YMeeT UCnoab30BaTh U IPUMEHSATh
aKThl B c(hepe IKOJIOTUHU U

OIIK-4 HOPMAaTHBHBIC MPABOBBIC aKThI B c(hepe IKOIOTUHU U
MPUPOIOTIONH30BAHUS,
. |IpUPOAOIOIE30BAHUS
HOPMBI TPO(PeCCHOHATTEHON
STHKE OIIK-4.3. Crioco0OeH MCIoIb30BaTh HOPMBI
po(hecCHOHATLHOM STUKU B CBOCH
poecCHOHANBHOM e TEeIbHOCTH
Crioco0eH oCyIIecTBIsATh [TK-6.1. CrtocoOeH oCcyIecTBISITh KOHTPOIh
KOOPJIMHAIIMIO ICATEIbHOCTH |AESITEIbHOCTH B 00JaCTH 00paIIeHUs ¢ 0TX0/IaMu
K-6 110 opranu3anuu 1 KOHTpoiro |I1K-6.2. Imeer HaBBIKM OpraHu3anuu

B 00JacTu oOpalieHus ¢ MH(PPACTPYKTYPHI IKOJIOTHIECKH O€30TIaCHOTO
OTXO0JIaMHU IIPOM3BOJICTBA U |00€3BpEKUBAHUS U TIEPEPAOOTKU OTXOJIOB
notpebeHus MIPOM3BOJICTBA U TTOTPEOICHUS

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIl BO

Jucuunimnza

«DUBUKO-XUMHYECKUE U

AHAJIUTUYCCKUC MCTOAbI KOHTPOJIA

KOMITOHEHTOB OTXOJIOB» OTHOCHUTCSI K 8apuamusHoti kommnoHeHnTe 6oka b1 OIT BO.

B pamkxax OIl BO oOyuaromuecss Takxke OCBAaWBAIOT APYTHE AWCIUIUIMHBI W/AITU
NPAKTUKH, CIIOCOOCTBYIONIUE JOCTIKEHUIO 3alUIAaHUPOBAHHBIX PE3YJIhTATOB OCBOCHUS
JTUCIUIUIMHB «DU3HKO-XUMUYCCKUE M AHAIUTHYCCKUE METOJbI KOHTPOJIS KOMITIOHCHTOB
OTXOOBY.

Tabauya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmsyrowux 00CMUdCeHuro
3aNAAHUPOBAHHBIX PE3YIbMAMO8 0C80EHUS OUCYUNTUHBL



HIudp

HanmenoBanue
KOMIIETEHIINHT

IMpenmecrByromme
AUCHMILINHBI/ MOIYJIH,
NMPAKTHKH*

Mocaenyromme
AMCUMILTAHBI/MOYJIH,
NMPAKTUKU*

OIIK-4

CrniocobeH npuMeHsTh
HOpPMAaTHBHBIC
IMPaBOBLIC AKTLI B
cdhepe dKOJIOTHH 1
IPUPOJIOTIONIE30BAHUS,
HOPMBI
npodeccroHabHOM
ITHKH

Her

Her

ITIK-6

Crniocoben
OCYIIECTBIISTh
KOOPIUHAITHIO
JESTeTBHOCTH TIO
opraHu3anuvu 1
KOHTPOJIIO B 00JIaCTH
oOparieHus ¢
OTXOJaMHU
MPOU3BOACTBA U
noTpeOaeHus

Her

Het

* - 3aTIIOJTHAETCS B COOTBETCTBYH ¢ MaTpuiield komnetennuii 1 CYIT OIT BO

4. OFBEM JUCIHUTIIJIMHBLI U BUJIbI YYEBHOM PABOTHI

OOmas TPYAOEMKOCTh JUCIHILIHHBI

«DU3NKO-XUMHUYECKHE M aHAJIUTUYCCKHUE

MCTOABI KOHTPOJII KOMIIOHCHTOB OTX040B» COCTABIISICT 2 3a4eTHBIX CAUHUII.

Tabauya 4.1. Buow yuebnoii pabomsr no nepuodam oceoenus OI BO o1 OTHOH

Gopmvl 06yuenus

Buj yueoHoit padoThI BEI]E'E'O, 1 Ce12w eCTp(:,;M)
Koumaxmmnas paboma, ax.u. 34 34
Jlexnuu (JIK) 17 17
Jlabopartopusie pabotsi (JIP)
ITpakTuyeckue/cemunapckue 3austus (C3) 17 17
Camocmosmenvhas paboma 00y4aOwuxcs, ax.u. 29 29
Koumponw (sx3amen/3auem ¢ oyeHkoll), ax.u. 9 9
OO0mas TpyA0eMKOCTh THCIIHIIJIHHBI kA 2 2
3a4.€]1. 2 2

5. COJEP)KAHUE TUCHUIINHBI

Tabnuya 5.1. Cooe

porcanue OUCYUNIUHBL (MOOYIs) NO 8UOAM YYeOHOU pabombl

HaumenoBaHue pasjaesa

Conepxanue pasjaesna (TeMbl)

Bup yueoHoi

UIeHTU(DUKAITIN
KOMIIOHEHTOB OTXOJI0B

METOIOB.

HaIpaBJICHUs] TPUMEHEHUS KaXKIOU TPYTIIIbI

U CIHUIIINHBI padoThI*
Paznen 1. Knaccudukarms | Xumuueckre MeTo ibl. DU3NYECKUE METO/IBI.
METO/I0B KOHTPOJIS U buonornueckue Metonnsl. OCHOBHBIE TIK. C3
&




HaumeHoBaHue pa3jiesia
JTUCHHUILTHHBI

Conepxanue pasjaesna (TeMbl)

Bua yueonoii
padoTer*

Paznen 2. Metoabl
3JIEMEHTHOI'O aHaIM3a

Mertoap! coxkeHUs Mpood. ATOMHO-
aJIcopOIIMOHHBIN aHanmu3. PenTreno-
bayopucteHTHbIN aHanm3. HeiitpoHHo-
aKTMBAIlMOHHBIN aHaau3. MeTo macc-
CIIEKTPaJIbHOIO AHAJIN3A.

JIK, C3

Pasnen 3. Macc-
CIEKTPOMETPHUS

Meto/1bl HOHU3aUMHU: JIEKTPOHHBIN yaap,
XUMHYECKas HOHU3aIus, POTOMOHU3AIIHS,
T0JIeBasi MOHHU3AIUS, TTOJIeBast ECOPOIIHS,
O6oMOaparpoBKa OBICTPBIMH aTOMaMHU, MaTPUIHAS
na3epHasi nonuzanus gecopouueit (MALDI),
3NeKTpocnpen. J[eTeKTopbl MOHOB: HWIUHIP
®dapajesi, BTOPUYHBIN JIEKTPOHHBIN
YMHO>KUTEJIb, MHOTOKAHAJIbHBIN YCUIIUTENb.
Macc-ananu3aTopsbl: NPUHLUIIBI ICHCTBHS,
paszpermatoiiasi cnocooHocts. [Ipeumymiecta u
HEJIOCTaTKU. AHAJTUTUYECKHUE BO3MOKHOCTHU
Macc-CIEeKTpoMeTpuu. MoJieKysipHbIe,
OCKOJIOUHBIC U METACTA0MIHHBIC HOHBI.
KombOunammu mMacc-criekTpomeTpa ¢
xpomatorpadamu. [Tpumepsr UCTIONIB30BaHUS
MacC-CIIEKTPOMETPHH.

JIK, C3

Paznen 4.
Xpomarorpadus

Xpomarorpadudeckoe pa3aeieHue CMecu
BeniecTB. Pusndeckas 1 XUMUYECKast aICOPOIIHS.
AJ1IcOpOLIMOHHO-1ECOPOIIMOHHOE PaBHOBECHE.
[Mupuna u popma xpomaTorpaduuecKoro muka.
Pazpermaroriast cmocoOHOCTh
XpoMaTorpaguaeckoi KOJIOHKH. Y CTPOMCTBO U
cxema paboTel xpomarorpada. “MepTtBoe” Bpems
U BpeMs yaepkuBaHus. HaOuBHBIC 1
KaMWUTSIPHBIE KOJIOHKH, UX TTapaMeTPHhI.
OntuManbHbIe pa3Mepsl U pa3penicHue
Xxpomarorpaduyeckoil KOJOHKH. J{eTeKTOpHI.

JIK, C3

Pazmen 5.
Pannocnexkrpockonus

MaruuTtHble MOMEHTHI AJIEKTpOHa U aaep. AMP-
akTUBHBIC s1/ipa. CIIUH B MOCTOSTHHOM
MarHuTHOM ToJie. MarHUTHBI MOMEHT U
napmopoBa npeteccusi. [lornomienue snepruu
BUY-nons. CnekTpockonust s1epHOTro
MarHUTHOTO pe30HaHca. XMMUYECKUU CIBUT.
CnuH-cniHOBOE B3auMoelcTBue. [Ipumenenue
meroaa AMP.

CnekTpocKonus IEKTPOHHOTO TapaMarHUTHOTO
pe3oHanca. CBEpXTOHKAs CTPYKTYpPbI CIIEKTpa
OIIP. CTpyKTypHBIE U TMHAMHYECKUE
XapaKTEPUCTUKH BEIIECTBA, ONPEIeIieMble
Merogamu DIIP. [TpunuunuansHas cxema O11P-
cunekrtpoMerpa. ITpumenenne merona JI1P.

JIK, C3

Pa3znen 6. Ontnueckas
CHEKTPOCKOIHUS

Knaccsl ciekTpanbHbIX TprOOPOB.
Jlucreprupyromme IeMEeHTHI CIIEKTPaTbHBIX
pUOOPOB M MX paspeniaronias CiocCOOHOCTb.
[IpoxoxaeHue cBeTa yepes MoTrIoIaroyio
cpeny. CeueHue NOraoneHUs, MOJSIPHbBINA
koddduimeHT skcTuHKIMH. 3akoH JlambepTra-

JIK, C3




HaumeHoBaHue pa3jiesia
JTUCHHUILTHHBI

Conepxanue pasjaesna (TeMbl)

Bua yueonoii
padoTer*

byrepa-bapa. CriekTpsl MOTJIOMIEHUS,
UCITYCKaHUs U paccestHus. JIloMUHecieHIus 1
bayopecteHITusI.

CriekTpasbHBIC TUAa30Hbl U COOTBETCTBYIOIINE
UM CTETIEHU CBOOOBI B MOJIEKYJIIPHBIX
cucreMax. BpamarenabHble ClIEKTphI U
MHUKPOBOJTHOBAsI CTIEKTPOCKOTIIHSL.
KonebarenbHble crieKTphbl U HHPpaKpacHas
cnektpockonusi. Konebanuss MHOr0OaTOMHBIX
MOJIEKYJI. DJIEKTPOHHBIE EPEXOABI U
CTIIEKTPOCKOITHUS B BUIUMOM H
yAbTPauOICTOBOM JHara3oHax.
HMHTEHCUBHOCTD AJIEKTPOHHO-KOJIE0aTeNbHBIX
crekTpoB: npuHuun Opanka-KoHnaona.
CrniekTpockonusi KOMOMHAIMOHHOTO paccesHus
CBETa.

Pasnen 7. @3 006 orxomax
HpOI/IBBOI[CTBa nu
nmoTpeOaeHus

OcHoBHbIe nOHATHA. [[paBOBOE perynnpoBaHue B
oOnactu oOparieHus ¢ orxonamu. TpeGoBaHuUs K
00BbeKTaM pa3MelieHust oTxoA0B. TpeboBaHuUs K
oOparieHuto c OITaCHBIMU OTXOJIaMHU.
TpebGoBanusi K TpPaHCIOPTUPOBKE OMACHBIX
OTXOZO0B. l'OCyapCTBEHHBI KaJacTp OTXOIOB.
[Ipon3BOACTBEHHBINH  KOHTPOJIL B  OOJAcTH
oOpaineHus ¢ OTXOJJaMH.

JIK, C3

* _ 3anonHsercs Tonbko o OYUHOWM dopme obyuenns: JIK — nexyuu, JIP — nabopamopuvie pabomet; C3 —

CEMUHAPCKUe 3aHAmMuUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITJINHBI

Tabnuya 6.1. MamepuanvHo-mexnuueckoe obecneyerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Crnenuajau3upoBaHHOe
yueOHoe/1adopaTopHoe
odopynoBanmue, I10 n
MaTepuabl 1J1s1 0CBOCHHSA
AUCIHUTITHHBI
(ipu HEOOXOTUMOCTH)

JlexmoHHas

AyauTtopus 11 TPOBEIEHUS]  3aHATUU
JICKIITMOHHOT'O THIIA, OCHANICHHAS! KOMITJICKTOM
CHeNUalM3UpOBaHHOW  MeOenu;  JOCKOU
(3KpaHOM) W TEXHUYECKHUMH CpEICTBAMHU
MYJIbTUMEINA NIPE3CHTALUH.

CeMuHapckas

AyauTtopus I8 TPOBEIEHUS]  3aHATUU
CEMHUHAPCKOTO THIIA, TPYIIITOBBIX n
I/IHI[I/IBI/I,Z[ya.HBHBIX KOHCYHBTaHHﬁ, TGKYH_IGI‘O
KOHTPOJII M TIPOMEXKYTOYHOW AaTTECTAIHH,
OCHAallICHHAasA KOMIIJIICKTOM
CreIUATU3UPOBAHHON mebenn u
TCXHNUYCCKHUMU CpGI[CTBaMI/I My.HBTI/IMe,Z[I/Ia
MpE3EHTaLH.

Hns

CaMOCTOSITEILHON

AymuTopus UIs CaMOCTOSATENbHOM paboThI
oOydJaronuxcsi (MOXKET HCIIOIB30BaThCS IS
HpOBe,Z[eHI/I}I CGMI/IHapCKI/IX 3aHHTHﬁ n




Cnenuajn3upoBaHHoOe
yueOHOe/1adopaTopHoOe
obopynosanue, [1O n

Tun ayguropuu OcHalleHue ayTuTOpPUHU MATEPHATBI /LTSI OCBOCHHS
AUCHHUITHHBI
(Tipy HEOOXOMMOCTH )
paboThI KOHCYJIBTAIIMi), OCHAI[CHHAs KOMILJIEKTOM
o0yJaromuxcs CHeIAI3UPOBAHHON Mebenu u

KoMmnbroTepamu ¢ goctynom B DMOC.
* - ayauTopHs ISl CaMOCTOATEIHHON paboThl oOydatontuxcs ykaspiBaercsi OBSA3ATEJBHO!

7. YYEBHO-METOANYECKOE n NHOOPMAIIMOHHOE
OBECIIEYEHUE JUCHUIIJINHBI

Ocnosenas niumepamypa:
1. UBankun, A.H. ®usuko-xummuueckue MeTonsl aHanmu3a. CrekrpoMerpus: yd4eO.
nocobue /A. H. UBankun, I'.JI. Omudepenko, B.A. benskos, H.JI.Boctpukosa. — M.:

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

2. Tmapgynmmua T.M. I' 34 Xpomarorpaduueckne METOAbl aHaNIM3a: Yy4eOHO-
metonuyeckoe mocobue /T.M. T'mamymnuna, H.M. Jly6oa — Tomck: M3a-BO
Tomckoro nonurexuudeckoro ynusepcurera, 2010. — 80 ¢ DinekTpoHHBIA pecypc:
http://window.edu.ru/resource/704/74704/files/Chromatography_posobie.pdf

3. XKepun U.U. OCHOBBI 3IEKTPOXUMHYECKAX METOIOB aHajm3a. YueOHoe nmocodue. Y.1
/ -Tomck: M3a-Bo Tomckoro monmrtexHudeckoro yHuBepcurera, 2013, -101 c.
DNEeKTPOHHBIN pecypc:
https://portal.tpu.ru/SHARED/g/GERINII/UMKD/Tab/UP%?20elek.pdf

Llonoanumenvrnaa rumepamypa:

1. Meroanueckoe nocobue no npumMeHeHuto «KpurepreB OTHECEHHS OMACHBIX OTXO0B
K KJaccaM OMNacHOCTH MJis OKpyxaroiieid npupoanou cpens» /OI'Y «IDKA»,
MuHucTepckTBO TpUPOIHBIX pecypcoB P®D, 2003 r., DnekTpoHHBIH pecypc:
https://www.waste.ru/uploads/library/denger waste.pdf

Pecypcwr ungopmayuonno-menexommynukayuounot cemu « Mfumepnemy»:

1. O3bC PYJIH u croponnue ObC, K KOTOPBIM CTYAEHTBl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHUU 3aKJIIOYEHHBIX JOTOBOPOB:

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

- OBC «YHnuBepcurerckas oubnuorexa onmain» http://www.biblioclub.ru

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

- OBC «KoncynbTanT cTyneHTay www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- OBC «Tpounkuii MocT»

2. ba3bl JaHHBIX U IOMCKOBBIE CUCTEMBI:
- DOJIGKTPOHHBI (OHJ TPaBOBOW H HOPMATHBHO-TEXHUYECKOH 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/

- morckoBaga cucreMa Jdunekc https://www.yandex.ru/

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

- pedeparuBHas 0a3za JAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

Yuebno-memoouueckue mamepuanvt 051 CamoCmosmebHol pabomsl 00YYAOUUXCS
npu 0C80EHUU OUCYUNTUHBY/MOOYIAE:

1. Kypc nekuuit no aucuuiuinHe «PU3NKO-XUMUYECKUE U AaHAIUTHYECKUE METOJIbI
KOHTPOJII KOMIIOHEHTOB OTXOJIOBY.

3. Meroanueckne yKa3aHUS TIO BBIMOJTHEHUIO © O(GOPMIICHHIO KypCOBOM
paboThl/poekTa MO AUCHUIIIUHE «DU3UKO-XMMHUYECKHE W aHAJIMTUYECKUE METObI

KOHTPOJISI KOMITOHEHTOB 0TX0710B» (mpu Hamuuuu KP/KIT).
* - Bce yd4eOHO-METOAMYECKHUE MaTepuaibl IS CaMOCTOSATEIBHOW pPabOTBI 00yJarOIIHXCS
pa3MenaTcs B COOTBETCTBUU C ACUCTBYIOMIUM MOPSIAKOM Ha cTpaHulle nucuuiuinisl B TYUC!

8. OIIEHOYHBIE MATEPUAJIBI M BAJUIBHO-PEUTHHI OBAS
CUCTEMA OLHEHUBAHUA YPOBHA CPOPMHUPOBAHHOCTH
KOMIIETEHIMH 1O JUCHUIIJIMHE

OneHouHble MaTepHalibl U OaUTBHO-PEUTHHTOBAas cHUCTEMa* OICHWBAHUS YPOBHS
c(hOpMHUPOBAHHOCTH KOMIIETCHIIHH (4aCTH KOMITETCHIIUN ) IT0 UTOTaM OCBOEHUS TUCITUTUTHHBI
«DU3UKO-XMMUYECKUE W AHAUIMTUYECKUE METOAbl KOHTPOJISI KOMIIOHEHTOB OTXOJOB»

npeacTasieHsl B [Ipunoxkenun k HacTosei Paboueii mporpaMme AUCITUTIIMHBL.
* - OM u BPC ¢popmupyrorcs Ha OCHOBaHHH TPEOOBaHUH COOTBETCTBYIOIMIETO JIOKATLHOTO HOPMATUBHOTO
akta PYJIH (mmososkeHus/mopsiika).

PA3ZPABOTYHUK:
Crapuuii npernoaaBareib Bacwines B.I.
nenapramenta DbuMKII
Jlomxuocts, BYII TTonnuce Dammmsa 1.0.
PYKOBOJ/JUTEJIb BYII:
JupekTop nenaprameHTa Casenkona E.B.
9buMKII
Hanmenosanue bYII TToamuce damumua 1.0.
PYKOBOJIMTEJIb OII BO:
Jouent nenapramenta DbuMKII Xapaamosa M./,

Jlomxuocts, BYII ITonnuce dammmsa 1.0.


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

IIpunoxenne Ne 1 (o0s13aTesibHOE)

®OHJI OLIEHOYHbLIX CPEJICTB

0 Y4eOHOU TUCHMIJINHE

«DU3NKO-XUMHYECKHE METOAbl U AHAJITUTHYECKHE METO/AbI

KOHTPOJIA KOMIIOHCHTOB 0TX0/10B»

Hanpasnenue: 18.03.02 «9Hepro- u pecypcocdeperaruiue npouecchbl B
XUMHUYECKOH TEXHOJIOTUH, HepTeXuMHUHU U OMOTEXHOJIOT UK

[Ipodunb: PanmoHabHOE MCIOJIb30BaHNE CHIPbEBBIX H
JHEPreTHYeCKNX pecypcoB

KBanudukaius BoITyCKHUKA: MATHCTP



MeTozmqecmle YKazaHus NJist oﬁyqamumxm 110 OCBOCHHNIO JTUCHHHUIIIMHBI (MO)_Iy.]'Iﬂ)

PyGexnast aTTecTarus BEIIOTHIETCS B OPME TECTUPOBAHUS 110 MPOUICHHOMY KYpCY.
B cepenune u B KOHIIE ceMECTpa MPOBOJUTCS UTOIOBOE TECTUPOBAHKE, KOJMYECTBO 0aIOB
nponucano B bPC. Cnaya sk3ameHa (MTOTOBBIE OaJIIbI) BKIIFOYAETCS B OOIIYIO CyMMY OajijioB
u3 pacyera Makcumyma — 100 6amios.

CamocrosiTenpHas TOJATOTOBKAa K CEMHUHApCKOMY 3aHSATHIO BKIOYaeT cOop
HEOOXOJMMOTO MaTepualla U TOTOBHUTCS B COOTBETCTBHHM C JTalloM OOIIETO 3aJaHus C
UCTIOb30BAHUEM HMHTEPHET-PECYpPCOB W (aKTHUECKUX JaHHBIX, TMPEAOCTABISIEMBIX
nperoaBaresnieM. 3amuTa pedepaTa BBIMOIHIETCS IMOATAITHO HA KaXJAOM 3aHATUH, B
OPUCYTCTBUU BCEX CTYAECHTOB YyuyeOHOM rpymnmbl. K 3ammre pedepata noimxHa OBITH
MOJITOTOBJICHA 3JICKTPOHHAS MPE3CHTAIMS, WUTIOCTPUPYIOIIAs MOJTyYEHHBIE pPE3yJbTaThI.
JIoKJax JOKEH BBIOIHATHCS YCTHO, CTYACHT JIOJIKEH CBOOOIHO BJIAIE€Th MOATOTOBICHHBIM
MaTepHalioM U OTBEYaTh HAa BOIPOCHI MPENOIaBATENs U APYTUX CTYJCHTOB.

HToroBoe oleHWBAaHUE TPOCKTHOH pPaOOTHI MPOM3BOAUTCS MyTEM CYMMHPOBAHHUS
MOJIYYEHHBIX B ceMecTpe 0auioB MO IPYIIaM.

ITPUMEPHBIE TEMbI PE®GEPATOB

1. Orxompl LEJUTI0JI03HO-0yMaXKHOM IPOMBIILIIIEHHOCTH: IIPOUCXOXKICHUE,
HOPMAaTUBHBIE TOKYMEHTBI, METO/IbI KOHTPOJISI, YTHIIN3ALHS;

2. OTX0Opl  CTEKOJBPHOM  INPOMBINIICHHOCTH:  NPOMCXOXKJICHHE, HOPMATHBHBIC
JIOKYMEHTBI, METO/bl KOHTPOJIS, YTUIN3ALUS;

3. OTX0Ibl MIMHHON NPOMBIIUIEHHOCTH: IPOUCXOXKACHUE, HOPMATUBHBIE JOKYMEHTHI,
METO/bl KOHTPOJISI, YTUIIU3AIUs;

4. OTX0Abl METAUIYPrUu€CKOM MPOMBIIIIEHHOCTU: MPOUCXOXKACHHE, HOPMATHUBHbIE
JIOKYMEHTBI, METO/Ibl KOHTPOJIS, YTUIN3ALUS;

5. Orxoxsl npousBoacTBa [IDT: npoucxoxaeHrne, HOpPMaTUBHBIE TOKYMEHTBI, METOIbI
KOHTPOJISI, YTHIIM3ALUS;

6. OTX0Ibl TEKCTUJIBHOM  MPOMBILUIEHHOCTH: IMPOUCXOXKIAECHHE, HOPMATUBHBIE
JIOKYMEHTBI, METO/Ibl KOHTPOJIS, YTUIN3ALIHS;

7. OtTxonpl JeconepepaboTKH: MPOUCXOXKIACHHE, HOPMATUBHBIE JOKYMEHTBI, METOIbI
KOHTPOJISI, YTHIIM3ALUS;

8. Otxomsl HedTenepepabaTbiBatonIeit MPOMBIIIJIEHHOCTH: MIPOUCXOXKICHUE,
HOPMAaTUBHBIE JOKYMEHTBI, METO/Ibl KOHTPOJIS, yTHUIIN3ALUS;

9. Orxoapl AIIOMHUHHEBOM MPOMBILUIEHHOCTU: IPOUCXOKIECHUE, HOPMATUBHBIC
JIOKYMEHTBI, METO/bl KOHTPOJIS, YTUIN3ALUS;

10. OTX0abI YroJbHON MPOMBIIIJIEHHOCTH: IPOUCX0XKACHUE, HOPMATUBHBIE TOKYMEHTHI,
METO/bI KOHTPOJIS, YTUIIN3aLUs;

11.0T1xomp! ¢apManeBTHYECKON MPOMBIIUIEHHOCTH: MPOUCXOXKJICHHE, HOPMAaTHBHBIC
JIOKYMEHTBI, METO/bl KOHTPOJIS, YTUIN3ALUS;

12.0T1x0apl HPOU3BOACTBA MSACHOW NPOAYKLMH: IPOUCXOKICHUE, HOPMATHUBHBIE
JIOKYMEHTBI, METO/bI KOHTPOJIS, YTUIN3ALUS;

13.0T1x0apl OPOU3BOACTBA MOJIOYHOM NPOIYKLMHU: ITPOUCXOXKIACHUE, HOPMATUBHBIC
JIOKYMEHTBI, METOJIbl KOHTPOJIS, YTUIN3ALUS;

14.OTx0bl KOXKEBEHHBIX MW OOYBHBIX MPOM3BOJICTB: MPOUCXOKIECHUE, HOPMATHUBHBIC
JOKYMEHTBI, METO/bI KOHTPOJIS, YTUIN3ALUS;

15.01x0bl 1IIEMEHTHBIX MPOU3BOJCTB: MPOUCXOKIECHUE, HOPMATHUBHBIE TOKYMEHTHI,
METO/Ibl KOHTPOJIS, YTUIIN3ALINS;



16. OTxoxap! Mpou3BOACTBA Xj1e0a: MPOUCX0XKIEHNE, HOPMATUBHBIE TOKYMEHThI, METO/IbI
KOHTpPOJISl, yTHIIN3ALINS;

17. OTx01bI rajlbBAHMYECKUX IPOU3BOJICTB: IPOUCXOKAECHHE, HOPMATUBHBIE JJOKYMEHTHI,
METO/Ibl KOHTPOJISA, YTUIIN3ALINS;

18. OTxoab! NPOU3BOJACTBA caxapa: MPOUCXOXKIECHNE, HOPMATUBHBIE IOKYMEHTBI, METObI
KOHTPOJISI, YTHUIIM3AIUS;

19. OTx0z1bI MPOU3BOACTBA MYKH: MPOUCXOKIECHUE, HOPMATUBHBIE TOKYMEHTBI, METOIbI
KOHTPOJISI, YTHUIIM3ALUS;

20. OTXx0pI MPOU3BOJCTBA 3€PHA: MPOUCXOKAECHNE, HOPMATUBHBIE JOKYMEHTBI, METO/IbI
KOHTPOJIS, yTUIM3ALUS.



MMacnmopr POC mno aucuumuiuHe (MoayJw) «PHU3UKO-XHUMHYECKHE METOAbI M
AHAJMTUHYECKHE METO/IbI KOHTPOJISI KOMIIOHEHTOB 0TX00B)»

HanmMeHoBaHMe O1I€HOYHOTO CPeCTBA
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Matepuajbl 1Jisi CAMONOATOTOBKH MO AMCIHUILIHHE «PU3NKO-XHMHYECKHE METOAbl H
AHAJTUTHYECKHE METO/Ibl KOHTPOJISI KOMIIOHEHTOB 0TX0/10B»

BOITPOCHI JIJII CAMOCTOSTEJBHOMN NOJAIOTOBKH

XHUMHUYECKNE METO/IbI 3KOJIOTMYECKOTO KOHTPOJIS.

®u3nuecKrue METOAbl SKOJIOTUUECKOTO KOHTPOJIA.

bronornueckue METoAbl SKOJIOTUUECKOTO KOHTPOJIA.

MeTtob1 coxckeHus mpoo.

ATOMHO-aJICOPOIIMOHHBIN aHAIN3.

Pentreno-dmyopecueHTHBIN aHATH3.

HenTpoHHO-aKTUBALIMOHHBIN AHAJIN3.

MeToa Macc-CIeKTpaIbHOTO aHaATU3a.

Jerexropsr noHoB B MC.

10 Metoasl nouuzaimu 8 MC.

11. KomOunanusa MC ¢ xpomaTtorpadueii.

12. ITpunHiumner xpomatorpadumu.

13. Bunbl xpomaTtorpadum.

14. Couetanue xpoMarorpaduu ¢ ApyruMu METOAaMHU.

15. I[lpuniun cnexkrpockonuu AMP.

16. AMP unentudukaius BemecTs.

17. IMP B KOJIMYECTBEHHOM aHAJIMU3E.

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

19. CniexTpasibHble METOJIbI ONITUYECKOTO JAHana3oHa.

20. KonebaTenbHbIE CIIEKTPBI.

21. CekTpockomnusi KOMOMHAITMOHHOTO PacCesTHUS CIIeKTpa.

22.Y® crnekTpoCKONus B aHAJIU3€E BEIIECTB.

23.0Oco0eHHOCTH B3aUMOIENCTBUAS KCEHOOMOTUKOB ¢ A0MOTUYECKUMU KOMIIOHEHTAMA
OKPYIKaroIIEn Cpebl.

24.0Oco0eHHOCTH BO3JICHCTBHS 3arPsI3HSIONINX BEIIECTB HA KUBBIC OPTaHU3MBI.

25. Dkonorudeckue, PU3NKO-XUMUUECKUE U TOKCUKOJIOTHYECKHE 0COOCHHOCTH
MPUOPUTETHBIX CTOMKUX opraHndeckux 3arpszHuteneit (CO3).

26.0Otxoas! 1-ro, 2-ro, 3-10, 4-T0, 5-TO KJIacca OMaCHOCTH.

27. ®enepanbHbIi Ki1acCU(PUKAITMOHHBIN KAaTaJI0T OTXOOB.

28. Knaccudukaiusi 0TX0/10B O MPOUCXOXKICHHUIO.

29. Knaccudukaiusi OTX00B IO ONMACHBIM CBONCTBAM;

30. Knaccudukaiys 0TX0/10B [0 CTENEHU BPETHOTO BO3JICUCTBUS Ha OKPYKAIOIIIYIO

MPUPOJHYIO CPENY.
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IIPUMEPHI TECTOBBIX 3AJIATAHUM
MeTtonpl:
. Kpnockonus, a36ynuockonus
. OnTudeckass MUKPOCKOTIHS
. Pedpakromerpus
. [onspumerpus
. Tutpumertpus
. Dnektpodopes, KammIISpHbIN dJIeKTpodopes
. CnexktpomMeTpus B OmxHel nHPpakpacHOU 001acTh

NN kW=



8. CnexTpomeTpus B MH(ppaKkpacHOI 00s1acTH

9. CnexkrpodoTtomeTpusi B yiabTpadruoaeTOBON U BUIUMON 007acTAX
10. ®ayopumerpus

11. PamanoBCKas cieTpoMeTpHUs

12. PentreHoBckas (p1yopecleHTHask CHEKTPOMETPUS
13. Macc-cnieKTpomeTpus

14. Xpomarorpadus

15. Cnexrpockonus AMP

16. ATOMHO-3MUCCUOHHAs CIIEKTPOCKOMUS

17. ATomMHO-a0cOpOLIMOHHAST CIEKTPOCKOIIHS

18. PeHTrenoBckasi mopomkoBast TupakToOMeTpHs.

Pa3zMecTuTh HOMEpa MpEACTAaBICHHBIX METOJIOB IO CICAYIOIIMM OJoKaM UX
WCIIOIB30BaHMS TP HACHTU(UKAIIMA ¥ KOJWYECTBCHHOM ONPEICIICHHH COACPKaHHS
AJIEMEHTOB, U30TOTIOB, HOHOB, MOJIEKYI:

1. Xumuyeckue (T.€. CONPOBOKAAIOIINECS U3MEHEHHEM COCTaBa aHAIUTA) METO/IbI.
2.Pu3nyeckKue METOILI.

3.M3Mepenne MONIEKYIIPHON MacCHl.

4. VI3MepeHre MarHUTHBIX CBOMCTB.

5.AHaIU3 aTOMHOT'O COCTaBa.

6.YcTaHOBIIEHHE MOJIEKYISIPHON (DOPMYJIBI.

7.0npenenenue GyHKIMOHAIBHBIX FPYII MOJIEKY.

Kamnmﬁ MCTOI, BO3MOJXHO, COOTBCTCTBYCT oosiee uem OJHOMY 6J'IOKy. ]_—[J'IH ITOJIHOTHI
OTBCTA HAAO 3HATHh KaK OCHOBY KOHKPCTHOI'O ABJICHUA U MCTOA, TaK U U3MCPACMBIC
XAPAKTCPUCTUKU N UX CBA3b C UHTCPCCYIOINIUMHA JaHHBIMU dHAJIUTA.

Kpurepun ouennBanus

OrnieHka Bcex pe3ysibTaTOB OCBOCHUSI KOMIIETEHIIUN MTPOBOJIUTCSI B COOTBETCTBUU CO IIKATIOM
MEXIyHapOoJHOUM OambHO-pedTHHroBol cucteMbl ECTS. B cooTBeTcTBHU ¢ paccuMTaHHOM
cucreMoit orienuBanus (*cm. macmopt @OC), yuammiics HaOupaeT HeoOXO0AUMbIE OaJLTbI.
PaGora Ha 3ansAiTMH (32 oAuMH 4ac 3aHATHI): Makc 3 0auia. OleHKa BBICTABISIETCS 3a
NPUCYTCTBUE U aKTHBHYIO pabOTy HAa CEeMHHAape WM Ha JIEKUUU (JIEKIUU MPOBOISTCS B
UHTEPAKTUBHOU (pOpME) — OTBETHI Ha TEKYILIME BOMPOCHI, KOHCIIEKTUPOBAHUE, OOCYKICHHE.
CamocTosiTeJibHAS NMOATOTOBKA K 3aHATHIO: Makc 4 Oajja 3a Kaxayw TeMy. Tema
MOJITOTOBJICHA, €CTh MPE3EHTAIUs, PE3YJIbTaThl PACUETOB, CTYJEHT CBOOOTHO OTBEYaeT Ha
BOMPOCHl - 4 Oaia; CTyACHT MPUCYTCTBYET Ha 3aHITHH, YYacCTBYET B OOCYXKIEHUM, HO
3aTpynHAETCS OTBETUTh Ha BOMpOCchl — 2 Oamna. CTyAeHT OTCYTCTBYET WJIM 3a/laHUE He
moAroTosiieHo — () 0aIoB

PyGe:xxHasi 1 MTOrOBasi aTTeCTAIUA:

CTyaeHT cuMTaeTcs YCHEIIHO MPOIIEIIINM pyOekKHYI0 MM UTOrOBYIO aTTECTAlUIO, €Cld
cymMMma 0aJlJIOB 3a BCE BHJIbI JIESATEIHHOCTH HAa MOMEHT arTecTaluu mpeBbiimaetr 50% ot
MaKCHMaJIbHO BO3MOXKHOTO Oasia.

Hrorosasi oneHka 3a ceMecTp CKJIa/IbIBa€TCS Kak CyMMa 0aJlIoB 3a BCE BUJIbI €A TEIbHOCTH
crynenTa (*cMm. macnopt ®OC) u MOKeT cocTaBUTh MakcuMalibHO 80 GasL10B.

HToroBelii 3K3aMeH cHaercs CTYACHTOM JOOPOBOJIBHO, €Clii UM HaOpaH MUHUMAIbHO
BO3MOXKHBIN i artecTanuu O0amn — 51 6aaia. B ocranbHBIX ciydasx 9K3aMeH SIBISIETCA



00s13aTeNbHBIM U OLICHUBAETCS MaKCUMalIbHO B 20 6a/1710B, B pe3yJbTaTe CyMMapHbIi Oasl
BBIBOJUTCS C Y4YETOM pe3yjbTaTa CJadd 3K3aMeHa W HTOrOBasl OLIEHKAa COOTBETCTBYET
mexaynapogHon mkane ECTS. Ecnu Ha sx3aMene cTyneHt Habupaet meree 10 6aj1oB, TO
9K3aMEH CYMTAeTCAd HE CHAaHHBIM M CTYIEHT MOXET CJaTh €ro IOBTOPHO (IIPOWTH
HEPEIK3aMEHOBKY).
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