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PABOYAA ITPOTPAMMA JUCHUILIJIMHBI (MOAYJIA)

XpoMmarorpapuyeckue MeTOAbI pa3iejieHUs U aHAJIU3Aa HePTenpoayKTOB

YpoBeHb BbICLIEro 06pa30BaHMA:
CnenuasaureT

HanpaBjieHMe NOAroTOBKM (CHenaIbHOCTD):

04.05.01 ®ynaMeHTa/NIbHasA U PUKJIaAHAsA XUMUS

HanpassieHHOCTBh (mpo¢usn) OIOII:

HedTexumus

dopma oOyyeHus:
O4YHas

Pabouas nporpaMMa paccMoTpeHa U of06peHa
Y4e6HO-MeTOAUYEeCKOU KOMUCCUeN daKyabTeTa

(mpoTtokoa Nel ot 27.01.2017)

MockBa 2017



Paboyas nmporpamMMa AMCLMIJIMHBI pa3paboTaHa B COOTBETCTBHUU C CAMOCTOSITENIbHO YCTa-
HOBJIeHHbIM MI'Y o6pasoBaTesnbHbIM cTtangaptoM (OC MI'Y) pnsa peanusyeMbiX OCHOBHBIX
npodeccuoHaJbHbIX 06pa30BaTebHBIX IPOTrPaMM BbICLIE0 06pa30BaHUs 10 HAllpaBJIEHHUIO
noarotoBku / cnenuanbHocTd 04.05.01 «®PyHpaMeHTasbHasd W NpPUKI3JHAs — XU-
MUs» (MporpaMMa clenyaauTeTa), yTBepKAeHHoro npukazom MIY ot 22 urona 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6pa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 nekabps 2011 roaa Ne 1289, ot 27 anpesns 2012 roaa Ne 303, ot 30 xge-
kabps 2016 roga N2 1671).

[on (rompl) mnpuema Ha o6yyenue 2014/2015, 2015/2016,2016/2017, 2017/2018,
2018/2019




1.HanMeHOBaHMe AUCHUIIMHEBI (MoAYJIsA): XpoMaTorpaguyeckrne MeTOAbI pa3jie/ieHHsl H AHAJN3Aa HeTeNPOoaYKTOB
2. YpoBeHb BbICIIET0 00pa30BaHUs — CIeLMAJIUTET.

3. HanpaBnenue noarotoBku: 04.05.01 dyHaaMeHTa/IbHAA U IPUKJIAAHAA XUMUA.

4. MecTto aucuunanHbl (MoayJis) B ctpyktype OOIl: BapuaTuBHas dyactb OOI], 610k 1/,

5. [lnaHupyeMble pe3y/bTaThl 00y4YeHHUs N0 JUCHUIIIMHE (MOAYJII0), COOTHECEHHBIE C IJIaHUPYEeMbIMU pe3yJibTaTaMU OCBOEHUS1 06pa3oBaTe/IbHOU
nporpaMMbl (KOMNeETEHL UMY BbINYCKHUKOB).

Il1aHupyeMble pe3y/ibTaThl 00yYeHHUs N0 AUCHUILINHE (MOAYJII0)
3HaTh: TeOpeTHUYeCKHE OCHOBBI XMMUUYECKUX AUCLUILJINH, HE0OX0JUMble /i1 IPOBeleHUs

KoMneTeHnua
OIIK-1.C. Cnoco6bHOCTb peliaTh COBpe-

MeHHbIe Ipo6JieMbl pyHIaMEHTAJIbHOU U
NPUKJIAAHON XMMHUU, UCII0JIb3YSl METO/10-
JIOTHI0 HAyYHOTO MOAX0/a U cucteMy QpyH-
JlaMeHTaIbHBIX XUMUY€CKUX MOHSATUN U
3aKOHOB

Hay4YHbIX UCC/IeI0BaHUM B chepe NpodeccHoHaTbHOU AesiTebHOCTH.

YMeTb aHa/IM3UPOBATh HAYYHYIO IMTEPATYPY C 1|eJIbI0 BbI6Opa HalpaBJeHUsI U METO/I0B,
NpUMeEHSIEMBIX B UCCJIeIOBAHUU 10 TeME BbIMYCKHON KBaIMPUKALIMOHHOM paboThI,

YMeTb: caMOCTOSITEJIbHO COCTABJISATh IJIaH UCCJIeJOBAHHUS

BiageTh: HOBBIMUY 3HAHUSIMU HAa YPOBHE, HEOOXOAMMOM /il pellleHUs 3a/4a4, UMEeKIUuX
€CTeCTBEHHOHAY4YHOe Co/iepKaHue U BO3HUKAIOLUX NPU BbINOJHEHUH TPOodeCcCUOHANTbHbBIX

bYHKIUN.

CIIK-2.C. Cnoco6HOCTb UCHO0Jb30BaTh OC-
HOBHbI€E 3KCIIepUMEHTa/IbHbIe METO/bI U
no/x0/Abl, PU3UKO-XUMUYECKHE METO/Ibl
aHaJIM3a, MpUMeHsieMble B 06J1aCTU
HedTenepepaboTKH HedPTe- U Ta30XUMUH,
KaTaJsiu3a, AJ1s pellleHus 3a7a4 npodeccu-
OHAJIbHOM J1eSITEeJIbHOCTH

YMeTh: NpeJJIoKUTh /i1 aHaJIM3a OlNpeie/IeHHbIX KJIaCCOB MOTOPHBIX TOIJIUB KOHKPETHBIH
BU/| XxpoMaTorpadpuu

YMeTh: HCNO0JIb30BaTh JIMTEPATYpHble UCTOYHUKHU JIJIsI CO3/JaHUS KOHIENIIUU NMPUMeHEHUs
xpoMaTorpaduu sl aHaJIM3a PA3JIMYHbIX BU/I0B MOTOPHOI'O TOTJIMBA

BsiajeTs: B/a/leTh OCHOBAaMHM 3HAHHUU IO OLlEHKEe BO3MOXHOCTEM KaXKJ0ro BHJA XpOMaTo-
rpaduu A5 MoJydeHus JOCTOBEPHBIX IaHHBIX O Ka4eCTBE MOTOPHBIX TOILJIUB

CIIK-3.C. CnoCcO6HOCTBb CaMOCTOSATENBLHO
M3y4yaThb U aHAJU3UPOBATh HAYYHO-
TeXHU4YeCKHe, IaTeHTHbIE U yYeHble MaTe-
puaJibl B 06J1acTU HedTenepepaboTKU
HedTe- ¥ ra30XMMHUH, KaTaJln3a

BiageTb MeTOJUKOM U OBITh CHOCOOHBIM CaMOCTOSITE/IbHO U3y4YaTh M aHAJIM3UPOBATh HAy4-
HO-TeXHUYECKHe, MaTeHTHbIe U yueOHble MaTepraJsibl B 06J1acTU HepTenepepaboTKH, HedTe-
Y ra30XMMUH, KaTa/ln13a.
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6. 06'beM JUCHUIIINHBI (MOAYJI51) B 3a4E€THBIX €JUHHUIIAX C YKa3aHUEM KOJIMYeCTBA aKaleMUYeCKUX UM aCTPOHOMUYECKUX YaCcOB, Bbl/leJIEHHbIX Ha
KOHTAKTHY0 paboTy 00y4aroLUXCcs ¢ mpenojiaBaTeseM (10 BUAAM y4eOHbIX 3aHSITHUH) U HA CAaMOCTOSITE/IbHYI0 Pab0Ty 00y4aroUXCs:

06sem ducyunauHbsl (Modyas) cocmasasem 2 3a4emHblx eJUHUYbL, 8ce20 72 vaca, u3 Komopwlx 56 yacoe cocmasisiem KOHMakmuas paboma cmy-
deHma c npenodasamesem (18 uacos 3aHsimusi AeKYUOHHO20 muna, 36 4acoe — 3aHsIMusl CEeMUHAPCKO20 muna, 2 4aca — NPOMelCymo4Hblll KOHMPOIb),
16 uacos cocmasasiem camocmoamenvbHas paboma cmydeHma

7. BxoiHble Tpeb6OBaHUS /11 0CBOEHUS AUCHUIJINHDBI (MOAYJs), IpeABapUTEbHbIE YCI0BHS.

O6y4arouUKCcs OJKEeH:

3HATh: MCTOPHUYECKHUE ACMIEKTHI Pa3BUTUSI XxpoMaTorpadpuiecKUx MeTO0B MPUMEHHUTENBHO K aHaJIU3y YIJI€BOJOPOIHOTO ChIPbS;

yMeThb: pOpMyJIMPOBATH U pelllaTh KOHKPETHbIe aHAJIMTUYECKHE 33/]Ja4l HA OCHOBE YCBOEHHbIX 3aKOHOB U 3aKOHOMEPHOCTEM; MOJIy4aThb 3KCIIEepHU-
MeHTaJIbHbI€e JJaHHbIE, TPOBOIUTh KX MaTEMAaTHYECKYI0 00paboTKYy, 060611aTh MOJy4YeHHbIE Pe3yIbTaThl;

BJIaJleTh: TEXHUKOW XMMHUY€ECKOT0 9KCIIePUMEHTA, HABbIKAMU MOMCKA HEOOXOJUMbIX JaHHBIX B OTKPbIThIX UCTOYHUKAX (B TOM 4uCJ/ie, B MHQOpMa-
IJMOHHBIX 6a3aX JAaHHBIX).

8. CoziepkaHMe AUCHHUIIMHBI (MOAYJIsA), CTPYKTYPUPOBAHHOE 110 TeMaM

HauMeHoOBaHUMe M KpaTKoe coaep- | Bcero B TOoM uuncie
’KaHuUe pa3zesioB U TeM JUCIH- (4acsni)
IVIMHBI (MOAY/5), KoHTakTHasd pa6oTa (pa6oTa BO B3aUMOAECTBHMH C npeno- | CamocrosaTe/bHas pa6o-
JAaBaTeJieM), 4achl Ta 06y4aLerocs, 4acol
dopma npomexyTO4HOM aTTECTA- U3 HUX W3 HUX
IIMH N0 AMCUMILINHE (MOAYJII0)
, . Yuyeb6Hble 3a- | Bcero Bcero
& o = . HATHUS, b .
o = s iz Harn - = o
= 5 & = paBJieH E e
o
z é 5 z Hbl€e Ha Ipo- = 8
— Q’
S < 2 2 BeJleHUe Te- = S
<%
= § e 2 KYIIIero KoH- f ¥
a 2 2 S < | Tposs ycre- = %
e & 0 S £ | BaemocTy, Lo S
= = = n X S 5 .
£ E o = SR POMEXY 3 T o M
= = = > = E | TouHoit aTTe- =g T E
T «© SRS o T = L e =
M B oM K —~ ~ O cTanuu M m = m
Tema 1. O611Me NOHATHUSA B XpOMaTo- 6 10 18 4 4
rpaduu.
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Knaccudukanysa MeTo0B XpoMaTo-
rpaduu. OCHOBHbBIE JOCTUKEHUS
xpoMaTtorpaduu XX crosetus. [Ipu-
MeHeHUe XpoMaTorpaduu. [a3oBas
xpoMaTorpadusl.

Tema 2. )KugkoctHag xpomaTtorpa-
¢usa (KX). O6uive NoHATHUSA, TEPMU-
Hosiorus. Knaccudukanusa Mmetos0B
KUJKOCTHOM XpoMaTorpadpuu.
OnpepesieHrs BaXXHEHUILIUX METO/0B
KX

10

18

Tema 3. [IpuMeHeHUe XpoMaTorpa-
duyecKux MeTO/I0B aHaIU3a AJ1s
omnpeeJsieHUsI TPyIInoBOro U KOMIO-
HEHTHOTO COCTaBa yIieBoJ0po/i0B B
HePTAHBIX QpaKLUAX B IPOAYKTAX
UX epepaboTKU.

12

Tema 4. [Ipumenenue KI'X u BIXKX
JI1s pa3/ieJieHUs M aHa/M3a 3arpss-
HUTeJel BOJIM3U HedTe- U ra3orne-
pepepabaTbiBalOLUX 3aBOJ0B

[IpoMexxyTO4yHas aTTecTanusa 3ayem

HUToro

72

18

36

56

16

16
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9. O6pa3oBaTeJibHblE TEXHOJIOTUU
— JIUCKYCCUU
— BCTPEYH C IPeACTABUTENSIMU POCCUNCKUX U 3apyOeKHbIX KOMIAHUMN, TOCYAapPCTBEHHbBIX U 001eCTBEHHBIX OpTaHH3al1i,

10. Yye6HO-MeTOAUYECKHE MaTepHaibl JJIsi CAMOCTOSITE/IbHOM paboThI 0 AUCUUILIMHE (MOJYJII0):
MaTepuasbl JIEKIIMOHHOTO Kypca, UHTepHeT-pecypchbl, CTaTbU B OCHOBHBIX POCCUHCKHUX KYpHaJax 10 HePpTAHOU TeMaTUKe

11. PecypcHoe obecnieyeHue:
e [lepeyeHb OCHOBHOM Y BCIIOMOraTeJbHOM Y4eOHOU IMTEPATypPhbl KO BCEMY KYpCY
OcHOBHasd JIMTEepaTypa

1. Kucenes A. B, fluun f. U. ArcopbuoHHas ra3oBas U )XUAKOCTHas XxpoMaTtorpadpusa. M.: Xumus, 1979.
2. Pypenko b. A. Pynenko I'. U. BeicokoaddekTrBHbIE XpoMaTorpapudeckue npoueccbl M.: Xumus. 2002.

JlOMOTHUTE/IbHASA JIUTEPaTypa

1. TonbbepT K. A., Burgeprays M. C. Kypc razoBoii xpoMmatorpaduu, M: Xumus. 1974.

2. Cronspos b. B, CaBuHoB U. M., Buten6epr A. I'. PykoBOACTBO K NpaKTU4YeCKMM paboTaM 1o razoBoit xpomatorpaduu. M.: Xumus, 1973,
nepepaboTaHHoe u3ganue 1978.

3. CakoabiHckuit K. U., Bpaxxuukos B. B., BosikoB C. A., 3enbBeHckuit B. 0., Fankuna 3. C,, lllaTty B. /. AHaniuTH4yeckas xpomatorpadus. M.:
Xumusd. 1973.

Ilepuoauyeckas JuTepaTypa

1. Xypuan «Hedrexumus»

2. KypHuan «Xumus 1 TEXHOJIOTHS TOIJIUB U Macei»
3. Kypnan «Texnonoruu HedTu 1 razay,

4. XKypnan «Hedrenepepaborka u HeTEXUMUS.

5. Kypnan «Xumuueckast TEXHOJIOTHSI

HHTepHeT-pecypchl

1. CaliThl BeylIMH pOCCUNCKUX KOMIIAaHUM: www.rosneft.ru, www.lukoil.ru, www.surgutneftegas.ru, www.slavneft.ru, www.gazprom-neft.ru
www.russneft.ru
2. CaliThl KpyNHENLIKX 3apyOeXKHbIX KOMIIAaHUN: www.uop.com, www.exxonmobil.com, www.axens.net, www.shell.com
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http://www.rosneft.ru/
http://www.lukoil.ru/
http://www.surgutneftegas.ru/
http://www.slavneft.ru/
http://www.gazprom-neft.ru/
http://www.russneft.ru/
http://www.uop.com/
http://www.exxonmobil.com/
http://www.axens.net/
http://www.shell.com/

MaTepuaibHO-TEXHUUECKOE 0OecriedeHHe: 3aHSATUSI IPOBOASATCS B ayIUTOPHHU, OCHALLLEHHOW MPOEKIIMOHHBIM 060py/1I0BaHUEM, KOMIIBIOTE-
paMu U UHTepPaKTUBHOU Jjockoi (ayh. 210 xumuyeckoro ¢pakysbteta MI'Y)

12. fI3bIK npenojaBaHus — pyCCKUH

13. [IpenogaBaTesu:

JloKTOp XMMUYeCKUX HayK, npodeccop Erazapeany Cepreut Baagumuposuy, kadpepa XuMUU HepTH M OPraHUUYECKOI'0 KaTalu3a,

Tes.(495)-939-5569 egaz@petrol.chem.msu.ru.

q)OH,Z[bI OL€HOYHBLIX CPEACTB, HCO6XOAI/IMBIE AJIAA OLEHKH pe3yJ/JIbTATOB 06yquml

O6paBU,bI OLEHOYHBIX CpeACTB AJid TEKYIIEro KOHTPOJIAd YCBOEHUA MaTepHraJia U HpOMe)KYTquOﬁ daTTeCTalH - 3a4€eTa. Ha 3aueTte IMpoBepAeTCAd
AOCTHUXEHHUE ITPOMEKYTOYHBIX MHANKATOPOB KOMl'IeTeHLU/II‘/JI, IepevrcC/iEeHHbIX B n.5.

BOHpOCbI AJId 3a4eTa:

1.

© PN UTA WN

Knaccudukanys MmeTo10B xpoMaTorpaduu a) 1o arperaTHOMY COCTOSIHUI0; 6) B 3aBUCMMOCTHU OT KOHQUTYpaALUMU pa3/esioliiX CUCTEM; B)
10 MEXaHU3MY pa3/ieJieHUs; I') 10 CIoco0y eTEKTUPOBAHUSA

AJnicop6eHThI /11 HOpMaJibHO-$a30Bo# U 06paleHo-Ppa30Boil xpoMaTorpadpuu

AHanu3 6eH3MHOB

OcHOBHbIE BH/bl pa3MbIBaHMs 110J10C B KoJIOHKe. BOTT kosioHKHU. YpaBHeHUe BaH-/leeMTepa

O6pauieHo-¢dpa3oBas KUJKOCTHasA XpoMaTorpadpus

AHasin3 peaKTUBHBIX TOIJIUB HEPTHU

[lapaMeTphbl y/iep:KMBaHUs B ra30BOi xpoMaTorpadpuu

HopMasnbHo-da3zoBas xUAKOCTHAsA xpoMaTorpadus

AHanu3 Ay3e/bHbIX TOMJIUB HEPTHU

10 OcHoBHble ypaBHeHUs B ra3oBoi xpomatorpaduu (BITT, a, K, Rs)

11. MexaHu3M yJep>KMBaHHUs B 00pallleHO-()pa30BOM KUIKOCTHOU XpoMaTorpaduu

12. AHanM3 MacAsIHBIX AUCTUJIATOB HePTH

13. JleTekTOpbl B ra3oBoil xpomatorpaduu. Kinaccudpukanus 1eTeKTOpoB

14. BoicokoaddeKTUBHAs )KUJKOCTHAsA XpoMaTorpadus

15. KosimyecTBeHHbIN aHa/IM3 PEaKTUBHBIX U JJU3€JbHBIX TOMJIUB HePTH

16. BiivsiHMe 3KCllepMMeHTa/IbHbIX IapaMeTPOB Ha XxpoMaTorpadpuyeckoe pasgesneHnue (a, Rs, N, K’)
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17. leTeKTOpHI B )KUAKOCTHOM XpoMaTorpapuu

18. KauecTBeHHbIM aHa/IM3 6EH3WHOBBIX QpaKLUU HePTHU

19. OcHoBHBbIe fOCTHXKeHUA XpoMaTorpaduu XX cTosieTus

20. MMKpOKOJIOHOYHAA M KallMJIJIApHas )KUAKOCTHas XpoMaTorpadus

21. AHanu3 XJI0pUPOBAHHBIX YIJIEBOLOPOJOB B BO3/lyXe MeTOJ0M KallUJIJIIPHOM ra30-)KUAKOCTHOM XpoMaTorpadpuu
22.Ta3o-)uaKocTHasa XxpoMaTorpadus (IperuMylecTBa U HeJJOCTaTKH )

23. 0nTHYecKHe JeTeKTOPHI B )KUJKOCTHOW XpoMaTorpapuu

24. OnpejesieHre NPOAYKTOB OKUCJIEHUSA KyM0OJIa U N-KCHJ10J1a METO/I0M BbICOKO3()PEKTUBHOM KUJIKOCTHON XpoMaTorpadpuu
25.T'a30-agcopbrioHHas XxpoMaTorpadus (mpeuMyliecTBa U HeOCTATKH)

26. Kimaccupurkanya MeTo0B )XUAKOCTHOM XpoMaTorpagru 1o MexaHU3My pas/ieseHus

27.AHanu3 HadTaJTMHOBBIX YIJIEBOJOPOJOB U aJIKEHOB B PEaKTHBHbIX TOMJIMBAX

28. Kimaccupurkanusa MoJsieKyJ1 ¥ a/ICOpOEHTOB 10 UX CIIOCOOHOCTH K HeclleliluPpUYeCKUM U crieliuPpUIecKUM MOJIEKYIAPHBIM B3aUMOJ,eUCTBUAM
29. Knaccudukanus afcopb6eHTOoB AJ15 XKUAKOCTHOM XpoMaTorpadpuu

30. KaTnoHuMpoOBaHHbIe CUJIMKAreJ iy AJis TPyNIoBOro aHajJiu3a yrjeBog0pooB HepTH

31. KanuansipHasi ra3oBast xpoMaTorpadus

32. Kinaccudukanys MeTo,0B XXUAKOCTHOW XpoMaTorpapuu o MexaHu3MaM pasjeseHus

33. CxeMa uieHTUPUKALIUM TOIJIUB HEePTHU

34. OcHOBHbI€ XKHUJIKHE Ppa3bl B ra30-KUJAKOCTHOH XpoMaTorpadpuu. Knaccupukanus

35. Kinaccudukanys MeTo0B XXUAKOCTHOM XpoMaTorpapuH no 1esisaM, 3ajjayaM U Cnocody AeTeKTUPOBaHUSA

36.'pynnoBoii aHa/1M3 6€eH3UHOB

IIpuMepHbIe BapUaHTbl KOHTPOJIbHbIX PaGOT:

[IpuMeHsieMble aHaJIUTUYECKHE MeTO/1bl KOHTPOJIS1 KauecTBa ChbIpbs U IPOJYKTOB [lepepaboTKU

Knaccudukanus xpomatorpadpruieckux MeTO0B

[IpuMeHeHMe razoxpoMaTorpadpuieckux MeTO/I0B aHa/IM3a K pas/iesIeHUI0 U aHa/Iu3y HeQTeNnpoyKTOB

[IpuMeHeHHe MeTo/ia BbICOKO3)PEKTUBHOM KUJKOCTHON XpoMaTorpapru K rpyInoBbIM pa3/ieIeHUsIM Cpe/iHe- U BbICOKOKUIAIIMX GpaKIui
HepTH

HoBble cesleKTUBHBIX a/ICOPOEHTOB Ha OCHOBE KPEMHE3eMOB /1J1S TPYNIOBbIX pa3/iesieHui HeQTAHBIX GppaKIKi.
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MeToaunyeckne MaTepuasibl JJisl NPOBeJeHHs NPOLEeAYp OLleHUBAHUS Pe3y/IbTaTOB 00y4YeHUs
[[Ikasia olleHMBAaHUS 3HAHUW, yMEHUW U HABBIKOB SIBJSIETCS €UHOM /1S BCeX AUCLMILINH (MpUBeAeHa B TaOJIUIe HUXKeE)

IINKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHHUA no aucuuniauHe (MOAYJI10)

OneHka 2 3 4 5
PesysibTaT
3HaHUA OTtcyTcTBUE @dparmeHTapHble 3HaHUA O6111e, HO He CTPYKTYpPUPOBaHHbIE ChopmMupoBaHHbIe CUCTeMATHYe-
3HAHUHU 3HaHUA CKHe 3HaHudA
YMeHus OTcyTcTBHE B nesiom ycnemHoe, Ho He B niesioM ycremHoe, HO coZiepKalliee | YcnelHoe U CUCTEMaTHYeCKOe yMe-
yMEHHUH CUCTeMaTU4YeCKoe yMeHUue OT/leJIbHbIe TP06esibl yMeHUe (J10- HUe
IyCKaeT HETOYHOCTH HEIIPUHIUIIU-
aJIbHOT'0 XapakKTepa)
HaBbiku (Bs1age- OTtcyrcTBUHE Hanuuuve oTpenbHbIX HaBbl- | B nesoMm, cbopMupoBaHHble HaBblKY, | ChopMUpOBaHHBIE HABbIKH, IPUMe-
HHUS) HaBbIKOB KOB HO He B aKTUBHOHU popMe HsieMble NP pelleHUH 33434
PE3YJIbTAT OBYYEHUA ®OPMA OLLEHUBAHHUA

Nno AUCuUIIMHe (MOAyYJII0)

3HaTh: TEOpPeTUYECKHE OCHOBBI XUMHUYECKUX JUCIUILIMH, HE0OOX0JUMbIe [/ IPOBeJieHUs1 HayYHbIX HCCIe/j0Ba-
HUM B chepe npodeccuoHaNTbHON [1eITeIbHOCTH.

MepONPUATUS TEKYLIETO
KOHTPOJISI YCIIEBAEMOCTH,
YCTHBIN ONPOC HA 3a4YeTe

YMeTb aHa/IM3UPOBaTh HAYYHYIO JINTEPATYpy C LieJIbl0 BbIOOpa HaNpaBJIeHUs U MeTO/0B, IPUMEHsEMBIX B UCCJIe-
JIOBaHUH IO TEMe BbINYCKHOUN KBaJlUPUKALUOHHOM PabOThI,

YMeTb: caMOCTOATEJIbHO COCTABJATH IIJIaH UCC/Ie0BaHUSA

YMeTh: NpeiJIOKUTD JJ1S1 aHaIM3a ONpe/ie/IeHHbIX KJIaCCOB MOTOPHbBIX TOIJIMB KOHKPETHBIM BU/JL XpoMaTorpadpuu
YMeTb: UCN0JIb30BaTh JUTEpPaTypHble UCTOYHUKU JJI51 CO3JjaHUs KOHLUENIMU NPUMeHeHUs XpoMaTorpapuu s
aHaJIM3a pa3/IMYHbIX BU/I0B MOTOPHOIO TOIJIMBA

MepONPUATUS TEKYLIErO
KOHTPOJISI YCIIEBAEMOCTH,
YCTHBIHN ONPOC HAa 3a4YeTe

Bsia/ieTh: HOBBIMM 3HAHUSIMU Ha YPOBHE, HEOOXO0JUMOM /JIJisl pellleHUs 3a/ia4, UMEeRIIMX eCTeCTBEHHOHay4YHoe Co-
JleprKaHre U BO3HUKAIOU[UX MPY BINTOJHEHUH TPOdeCcCHOHATbHBIX QYHKITUM.

ByiazieTh: BJ1aieTh OCHOBAaMH 3HAHUM 10 OlleHKe BO3MOXKHOCTEM KaXK/[0ro BH/1a XpoMaTorpaduu s NoaydeHust
JIOCTOBEPHBIX JJAHHBIX O KAYeCTBE MOTOPHBIX TOMJIHUB

ByiazieTh MeTOZMKOM U ObITh CIIOCOGHBIM CAMOCTOSITE/IbHO U3Y4YaTh U aHAJIM3UPOBATh HAYYHO-TEXHUYECKHUE, Ma-
TEeHTHbIE U yueOHbIe MaTepHraJibl B 00J1acTU HepTenepepaboTKH, HedTe- U ra30XMMUH, KaTal13a.

MepOoNpUATHUS TEKYLIEro
KOHTpOJI yCIIeBaeMOCTH,
YCTHBIM OINPOC Ha 3a4eTe
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