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1. HACITIOPT ®OHJAA OINEHOYHbBIX CPEJACTB

1.1. ObsacTh NpUMEHEHUA

®onn  oneHouyHsix cpeacts (GOC) — HeoTbemiieMas dacThb pabouei
POrpamMMbl JAUCIHUILUIUHBI MOJeKyIsipHast OMOXMMUS U MPEIHA3HAYEH 1T KOHTPOJIS
U OLEHKH 00pa3oBaTeNbHbIX JOCTHXKEHUW CTYJEHTOB, OCBOMBIIMX IPOrpamMmy
JUCHUTUTUHBI.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Henpr @OC — yCcTaHOBUTH COOTBETCTBHE YPOBHS MOJATOTOBKH O0YYaroIIErocs
tpeboBanusim  OI'OC BO wmaructparypa 1O HalpaBICHUIO TOATOTOBKH
04.04.01 Xumust 1 mporpaMMe MarucTpaTypsl buoxumusi, yTBEep:KIeHHBIM MPUKA30M
MunucrepctBa oOpa3zoBanus 1 Hayku Poccuiickoit ®enepanuu ot 13 urons 2017 r.
No 655 (c u3sMeHeHUsIMU U JOTIOJTHEHUSIMU ).

1.3. Ilepeyenb KoMmeTeHIUil, (opMUpPYeMbIX B Mpolecce OCBOECHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMBbI

[Iporiecc ocBoeHUsT AUCIUIUIMHBI HaNpaBlIeH Ha (OPMUPOBAHHE CIEAYIOIIMX
KOMITETCHIIUM U UHJUKATOPOB UX JOCTHUKEHUS

Koa mo ®I'OC BO ‘ NHauKaTOp 10CTHKEHUS

ObmenpodeccuoHanbHbIe

OIIK-2.1. IIpoBoaMT KpUTUYECKHUU aHAIU3
pE3yJIBbTaTOB COOCTBEHHBIX
AKCIIEPUMEHTAIIBHBIX u pacueTrHo-
OIIK-2 Cnioco0OeH aHaIu3upoBaTh, TEOPETUUECKHUX paoor, KOPPEKTHO
MHTEPIPETUPOBATH U 0000111aTh PE3YIbTAThI HUHTEPIPETUPYET UX
JKCIIEPUMEHTAIIBHBIX U PACYETHO- OIIK-2.2. @opmynupyeT 3aK/IOUeHus U
TEOPETUYECKUX padoT B U30paHHOU 00aacTu BBIBO/IbI o pe3yapTaTtam aHanu3a
XUMHHU WK CMEXKHBIX HAayK JUTEPATYPHBIX JIaHHBIX, COOCTBEHHBIX
AKCIIEPUMEHTAIIBHBIX u pacueTrHo-
TEOpEeTUYeCKNX paboT B HM30paHHOI oOnacTu
XUMHH UM CMEKHBIX HAYK

1.4. Dranbl dopMupoBaHMsT KOMIETEHUHH M CpeACTBAa OlEHUBAHUSA
YPOBHS UX ¢OPMHPOBAHHOCTH

. KoHTpo/1bHO-011€eHOYHbIE

Jransbl popmupoBaHus KomnereHund | Kommnerenuumn

cpeacTna / cnocod OleHMBAHUS
Paznen 1. buoxumnueckue u OITK-2 Brinonnenue nabopatopHbIx
OMOJIOrMYECKHE ACTIEKThI MOJICKYJIIPHOM 3aJJaHU, KOHTPOJIbHAs paboTa
OMoXuMHHU
Paznen 2. Xumuueckue u pusndecKue OIIK-2 Brimonnenue nabopaTopHBIX
acIeKThl MOJIEKYJISIPHOM OMOXMMHUH 3aJJaHUH, KOHTPOJIbHAs paboTa
Tekymas arrectauus OIIK-2 KontposbHas padota

OIIK-2 Dk3ameH (MMUChMEHHBIH )

IIpomeskyTOoOUHAs aTTecTALMS

(1, 2 cemectp)




1.5. Onucanue nokasareseit GopmMupoBaHus KOMIIETEHIU

Koa xkoMnereHnnun

Pe3yabTarhl CPOPMHPOBAHHOCTH

OIIK-2

3HaeT: MeTa0oguYecKue MyTH, Kak aM(puOOIMYHBIE CUCTEMBbI, CTPOCHUE
CaMbIX pPAcCIpOCTPAaHEHHBIX AaKTUBHBIX LEHTpoB QepmentoB, PHK-
aMUHOKHCIIOTHBIM KOJA, MeToApl cekBeHupoBanus JIHK, tTexHomoruu
pexomOuHanTHBIX JIHK 1 Mexanu3msbl cuHTE3a OEmKa.

VYMeer: aHaJIM3UPOBaTh MPOIYKTHI, KOTOpble 0Opa3yloTcs BO BpeMs
METa0OJIMUECKUX MPOIECCOB (IHEPrETUYECKUI U MIACTUYECKUN 0OMEH), C
IIOMOILbI0 TOHKOCJIOHHOM XpomaTorpaduu aHaJIu3UpOBaTh T'MIPOJIN3AThI
HYKJICMHOBBIX KHCIIOT U OEJIKOB.

Bnaneer HaBblkamu: paboThl B OMOXMMHYECKOH Jsaboparopuu ¢
npuOopaMu, U3MEPUTEIbHON MTOCYI0M, OMOIOTMUECKUM MaTEPUAJIOM.

1.6. Kpurepuu ouneHUBaHHSI KOMIIETEHIMHA HAa Pa3HbIX IJTanax HXx

(¢popMupoBanus
KosmuectBo
Bup yueoHoii paboTbl 0a/1;10B
O0P0 | 0390 300

1 cemectp
BrironHeHue u 3anuTa J1abopaTopHbIX paboT 20 - -
Pemienne KOHTPONBHBIX paboT 30 - -
DK3aMeH 50 - -
Hroro 3a cemectp: 100 - -

2 ceMecTp
Brinonnenue u 3amura 1a60paTopHbIX padoT 20 - -
Pemienne KOHTPONBHBIX paboOT 30 - -
DK3aMeH 50 - -
Hroro 3a cemectp: 100 - -
Bcero 3a roag 200 - -

HaxonureanHas cucrteMa ounenuBanus mo 100-o0ajbHoOM mKaJje

YeroipexdaiibHASA Cucrema
100-pannpHas BykBeHHas mIKaJia, COOTBETCTBYIOLIAS
CHCTeMa OLleHMBAHUSA . OLIeHMBAHUS
IKaJja 100-6annpHOl mKaTe
IK3aMeHa 3ayera
OTnu4aHO 90-100 A — OTIIMYHO — TEOPETUYECKOE COAEPKAHNE
Kypca OCBOEHO TIOJTHOCTHI0, 0€3 TIPOOeIoB;
HEO0XOIMMBIE IPAKTHYECKIE HABBIKH PAOOTHI
C OCBOSHHBIM MaTepHaioM COPMUPOBAHbI;
BCE MPEAyCMOTPEHHBIE POTrPaMMOii
o0y4eHus yueOHbIe 3aaHusl BBIOJIHEHBI,
Ka4yeCTBO X BBIIIOJHEHHS OLEHEHO YUCIOM
0aJ10B, OJIM3KUM K MaKCUMAJIbHOMY 3aureHo
Xoporro 83-89 B — oueHb XOpOLIO — TEOPETUUECKOE

CoJIepKaHue Kypca OCBOCHO MOJIHOCTHIO, 03
npo0enoB; He00X0IMMbIE IPAKTHYECKUE
HaBBIKH Pa0bOTHI C OCBOGHHBIM MaTepHaioM B
OCHOBHOM c(hOpMHPOBAHBI; BCE
MpeyCMOTPEHHBIE TIPOrPaMMON 00ydeHHS
y4eOHBIE 3aJaHNUsI BBINOJIHEHBI, KAYECTBO
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BBIMTOJTHEHHUS OOJILIINHCTBA U3 HUX OLICHCHO
YHUCJIOM 68.J'IJ'IOB, ONM3KKM K MaKCUMaJIbHOMY

Xopowo

75-82

C — XOpOIIO — TEOPETUIECKOE CO/IepIKaHHE
Kypca OCBOEHO IIOJIHOCTBIO; HEKOTOpBIE
MPaKTHYECKUE HAaBBIKK pabOThl C 0CBOCHHBIM
MarepuaioM chopMHpPOBaHbI HEIOCTATOYHO;
BCE MIPEAYyCMOTPEHHBIE POTrPaMMOii
o0yueHns ydeOHbIC 3aJaHNs BHITOJTHEHBL,
KaueCTBO BBIIOJHEHHUS HU OJHOTO U3 HUX HE
OLICHeHO MHHUMAJILHBIM YHCIIOM 0aJlIoB,
HEKOTOPbIE BHIbBI 33/I1aHUI1 BEITIOIHEHBI C
omnoOKaMu

Y 10BIETBOPUTETBHO

63-74

D — ynoB1eTBOPUTENHHO — TEOPETHUECKOE
CoJIepKaHNE Kypca OCBOCHO YaCTHIHO, HO
Ipo0esbl He HOCAT CYIECTBEHHOTO
XapakTepa; He0OX0JUMBbIE MPAKTUYECKHE
HaBBIKH Pa0OTHI C OCBOGHHBIM MaTEpUaioM B
OCHOBHOM C(hOPMHPOBAHBI; OOJIBIINHCTBO
IIPEIYCMOTPEHHBIX IPOrpaMMOoit 00ydeHus
yueOHBIX 331aHH BBITIOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 3aJJaHUH COep)KaT OMIHOKH

Y,I[OBJ'IGTBOpI/ITe.HLHO

50-62

E— mocpencTBeHHO —T€OpeTHYECcKoe
CoZIepKaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOPbIE IPAKTHYCCKHE HABBIKK PAaOOTHI He
c(opMHpPOBaHBI, MHOTHE PETYCMOTPEHHBIC
y4eOHOI1 mporpaMMoii 00ydeHus yaeOHbIe
3aJlaHusl HE BBIITOJIHEHBI MO0 KauecTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OLICHEHO
YHCIIOM 0aJIJIOB, OJIM3KUM K MUHUMAJIBHOMY

HeynonerBopuresbHO

21-49

FX — HeyZI0BIE€TBOPUTENIHHO — TEOPETUIECKOE
CoJIep;KaHue Kypca OCBOCHO YaCTHYHO;
HE00XOIMMBIE IPAKTHYECKUE HAaBBIKH PAOOTHI
C OCBOCHHBIM MaTepHaIoM He
c(hOopMHUPOBAHEL, OOIBITITHCTBO
MPElyCMOTPEHHBIX Y4eOHON porpaMMoin
00ydeHust yueOHbIX 3a/laHHi HE BBITIOJHEHO
00 KauecTBO MX BHIIIOJIHEHHUS OLICHEHO
YHCIIOM 0aJI0B, OIM3KNM K MUHUMAIIbHOMY;
IIPY JOTIOJTHUTEIBHO CaMOCTOSI TEIbHON
paboTe HaJl MaTepHaIoM Kypca BO3MOKHO
MOBBILIIEHUE KaUeCTBa BBIIIOJIHEHUS Y4E€OHBIX
3aJJaHuiI

HeynosnerBoputesbHo

0-20

F — Hey1OBIETBOPUTENHHO — TEOPETHIECKOE
CoZiepKaHHe Kypca He OCBOCHO;
HEOO0XOIUMBIE IPAKTHYECKIE HABBIKH PAOOTHI
He c()OPMHUPOBAHBI; BCE BBHITIOIHEHHBIE
yueOHbIe 3aJJaHusl COJepKaT IpyOble OIIMOKH;
JIOTIOJTHUTENbHAsI CaMOCTOsATeNIbHasl paboTa
HaJl MaTepHajIoM Kypca He IPUBEET K
KaKOMY-JI100 3HaYMMOMY HOBBIIICHHIO
KauyecTBa BBIIIOJIHEHHUS YUEOHBIX 3aJaHUH

He 3auteno

=

2. KOHTPOJIBHO-OEHOYHBIE CPEJICTBA

2.1. OueHoYHBbIE CPEACTBA TEKYIIEr0 KOHTPOJIS

Bomnpocsl aJ1s1 npoBeieHUs1 KOHTPOJIbHOH padoThI:
ABPOOHBIN TIIUKOIN3.
Bunel anaspoOHOTO TIUKOIN3A.




B3anmocCBs3b INIMKONIN3a U alIOTAMUYECKOTO ITyTH OKUCIICHHUS.

[1yTn anoTaMH4ecKOro OKHCIIEHUS FE€KCO3.

[{ukn TpukapOOHOBBIX KUCIIOT.

[1yTh nocTaBKM aKTUBHOTO ALIETATA B LIUKJ TPUKAPOOHOBBIX KUCIOT.
CBs13b POTOCHHTE3A C AMTOTAMUYECKUM ITyTEM OKHCIIEHHSI T€KCO3.
CaertoBas yacTh (POTOCHHTE3A.

TemHOBBIC ATaMBI POTOCHHTERA.

0. buocuHTe3 MEBAJIOHOBOM KHUCIOTHI M BO3MOXKHBIE MYyTH €€ NalbHEUIINX
MIPEBPAILICHUM.

11. buocuHTE3 TepIIEHOB U CEKCBUTEPIICHOB.

12. buocuHTe3 IUTEPIIEHOB U KapaTUHOUJIOB.

13. buocuHTEe3 TPUTEPIIEHOB PACTUTEIBHOTO U KUBOTHOTO MPOUCXOKICHUS.
14.  TlpeBpailieHue XolecTeprHa B OpraHU3Me )KUBOTHBIX.

15.  IIpumepsl oOpa3oBanus TepreHoB. buocunares kopepmenta Q10.

P OONO U AW

2.2. OueHoYHbIE CPeACTBA /ISl IPOMEKYTOYHOM aTTeCTAlul
(3k3amen 1 cemectp)

1. AspoOHbIl  rukonu3. Hanumure ypaBHEHHS peaklUM C  yKa3aHHEM
(bepMeHTOB.

2. Bunbl anaspobHOro raumkonusa. Hanuimure ypaBHEHUsS] peakluuu ¢ yKa3aHUEM
dbepMeHTOB.

3. B3auMoCBA3p TNIMKOMM3a M aloOTaMHYECKOro MyTH OKHcieHus. Hanmmumre
YpaBHEHHUS peaKkUy ¢ yKa3aHueM (DepMEHTOB.

4. IIyTH armoTaMu4ecKoro OKHMCIEHHs rekco3. Hamummre ypaBHEHHS peaklHH C
yKkazaHueM (hepMEeHTOB.

S. [ukn TpukapOOHOBBIX KHCIOT. Hamummre ypaBHEHHs! peakuu ¢ yKa3aHUEM
(bepMeHTOB.

6. [lyTh mnoOCTaBKM aKTUBHOTO alerara B LMK TPUKAPOOHOBBIX KHUCIOT.
Hanummre ypaBHeHHs peakliu ¢ ykazaHueM (hepMEHTOB.

7. CBs3b (hOTOCHHTE3a C AOTAMUYECKUM IMYTEM OKHUCIEHMs rekco3. Hamummre
YpaBHEHUS PEaKlUU ¢ yKa3aHueM (EepMEHTOB.

8. CgeroBas yacth (porocuHTe3a. Hanmummre ypaBHEHUs peaklMHU C yKa3aHUEM
(bepMeHTOB.

Q. TemuoBble 3Tanbl poTocuHTe3a. HanuiuTe ypaBHEHHS peakul ¢ yKa3aHUEM
dbepMeHTOB.

10. bwuocuHTE3 HACHIIICHHBIX W HEHACHIIMIEHHBIX BBICHINX JKHUPHBIX KapOOHOBBIX
KHCJIOT.

11. buocunte3 xupoB. [IpuBenure nmpuMepsl OMOCUHTE3a KUPOB U3 TIHUIEPOT-3-
docdara.

12.  buocunre3 dpochonunuaos. Hanummre ypaBHEHUS peaKIuid.

13. buocuntes crepounos. [IpuBenure cxemy peakuuu.

14.  OkwciieHue XUPHBIX KUCIOT. Hanummre cranguu aerpaganuu, TpUBOASIINAE K
YKOPOYEHUIO LIETH YTIAEPOJHBIX aTOMOB KMPHBIX KHCIIOT.

15.  OkwuclieHne HaChIIEHHBIX U HEHACBIIIEHHBIX KUCIOT B opranusme. [IpuBenure
ypaBHEHUS PEaKLUH.



16. buocuHTe3 MEBaJOHOBOM KHUCIOTHl M BO3MOXHBIE MyTH €€ JaJbHEUIINX
IIPEBPAILECHUN.
17. buocuHTe3 TepreHOB U CEKCBUTEPIICHOB. HanmuimmTe ypaBHEHUS PEaKIIAH.
18. bwuocuHTEe3 TUTEPIIECHOB M KapaTHHOUI0B. Hanmummure ypaBHEHUS PEaKIInH.
19. bwuocuHTe3 TPUTEPHECHOB PACTUTEIHLHOTO U KUBOTHOTO IPOUCXOXKICHUS.
Hamummire ypaBHEHHS peaKIum.
20. IlpeBparenue xonecTeprHa B OpraHU3ME KMBOTHBIX. Hamuimmre ypaBHEHUS
peakiuu ¢ ykazaHueM (epMEeHTOB.
21. Ilpumepwsl oOpazoBanusi TeprieHoB (C-45). buocuntes kodepmenta QI10.
Hanummre ypaBHeHHsI peakiiy ¢ ykazaHueM (hepMEHTOB.
22. OxucnuTelbHOE J1eKapOOKCUIUPOBAHUE MUPOBUHOTPAJAHON KHUCIOTHI MPHU
MOCPEJICTBE MYJIbTUIH3UMHOI'O KOMILJIEKCA.
23. uxn TpukapOOHOBBIX U TUKAPOOHOBBIX KHUCIOT.
24. ANOTOMHYECKHI MyTh pacmlajia yrieBo0B U €ro OMOJOTHIeCKOe 3HAUCHHE .
25. buocuHTE3 TIIMKOTeHa.
26. CuHTe3 pa3BETBICHHBIX MOJEKYJ MOIUCAXapHUIOB.
27. (Cxema mpeBpalieHus MTHPOBUHOTPATHON KUCIOTHI B TIIFOKO3Y
28. T'uaponu3 TPUTIUILEPUIIOB.
29.  OkwucieHHE TIUIEPUHA. 0- U 3-OKUCIICHNE BBICIINX KXKUPHBIX KUCIIOT.
30. T'maponms cTepuios.
31. Ilyrtu pacnana pochoaunuaos.
32. Mexanu3m OMOCHHTE3a BBICHTUX KUPHBIX KUCIIOT.
33. CunTeTasa BBICHINX KUPHBIX KUCIOT.
34. OOpazoBaHUE CTEPOUJIOB.
(3K3aMeH 2 cemecTp)

1. [Mukn Mo4yeBMHOOOpa30BaHMA W TYyTH TOCTaBKM B HEro u30bITKAa a3oTa.
Hanummre ypaBHeHHs peakliu ¢ yKazaHueM (hepMEHTOB.

2. OKHCIIUTENBHOE [1€3aMUHUPOBAHUE UM NE€PEaMUHUPOBAHHE AMHUHOKHUCIIOT.
HanumuTe ypaBHEHHsI peakiuu ¢ yKa3aHueM (pepMEeHTOB.

3. Bunbl ne3aMUHUPOBAHUST aMUHOKUCIOT U OPTaHU3MBbl, B KOTOPBIX BO3MOKHBI
Takue npoieccel. Hanuimre ypaBHeHUE peakinu ¢ yKkazaHueM (DepMEHTOB.

4. ConepxaHue aMHHOKHUCIOT B Iula3Me KpoBu. [lpuBenute mOpUYMHBI
M30BITOYHOTO M HEJAOCTATOYHOTO COJEP’KaHUS HEKOTOPHIX AMHUHOKHUCIOT B ILIa3Me
KpPOBHU.

S. Kongurypanuss npoTeMHOTN€HHBIX aMHUHOKHCIOT. AMHMHOKHCIOTHI C JABYMS
XUPATBHBIMU LEHTPAMH.

6. Hyxneotuasl kak uUCTOYHUK dHepruu. IlyTh BhIBeneHuss MeTabOJIMTOB
HYKJIEOTHJIOB U3 OpraHu3ma.

1. buocunTe3 mnypHHOBBIX OCHOBaHMW. Hanumure ypaBHEHHE peakuuu C
yKa3aHueM (hepMEHTOB.

8. Metabonu3sm NypuUHOBBIX OCHOBaHMM. Hamummre ypaBHeHHME peakuuu ¢
yKa3zaHueM (pepMEHTOB.

Q. buocuHTe3 NMUPUMUAMHOBBIX OCHOBaHWM. Hanumiure ypaBHEHHE peakUM ¢

yKazaHueM (hepMEHTOB.



10. Merabonu3M NUPUMUIMHOBBIX OCHOBaHWM. HamuiuTe ypaBHeHHE peakiuu C
yKazaHueM (hepMEeHTOB.

11. BropuuHass CTpPyKTypa HYKJIEHMHOBBIX KUCIOT. CTaOWIBHOCTh JIBOMHOMN
cnupanu JJHK.

12. Tlepenoc BemecTB yepe3 MeMOpaHy. Bumbl TpancmopTa.

13.  OOume npuHIMUIB OMOIHEPTETHKH.

14.  OxwucnurenpHoe (ochopuarpoBaHre. YKaKUTE KOMIUIEKCHI, BXOMSIIUE B
COCTaB CHUCTEMbI OKUCITUTEIBHOTO (POCPOPUIUPOBAHHUS.

15.  llenb nepeHoca 31eKTpoHOB. [IpuBenuTe cXeMy peaxiuu.

16. T'maposnu3 GenKoB.

17. Xapakrtepuctuka (epMEeHTOB.

18. Ponb CONSTHOM KUCIOTHI B IEpeBapUBaHUU OEIIKOB.

19. BcacbiBaHM€ NPOIYKTOB THAPOIN3a OCIIKOB.

20. JlesamuHupoBaHUE. TUIIBI 1€3aMUHUPOBAHUS.

21. TpaHcaMUHUpPOBAHUE, €TO MEXAHHU3M.

22.  JlexapOOKCHIMPOBAHHUE.

23. BzaumornpeBpallieH!us] aMIHOKHCIIOT.

24. Xapaktepuctuka amuHoanmi-TPHK-cunTteras.

25. Awmwmnoanun-tPHK: cTpykTypa, cBolicTBa U QyHKITHH.

26. IlyTu m MexaHU3MBI IPUPOTHOTO CHUHTE3a OEIIKOB.

27. Marpuynas Teopusi OMoCUHTE3a OEIKOB.

28. OOwmeH HykIeo3upocharos.

29. MexaHu3M peakIiuil pacnaja MUPUMUITHOBBIX OCHOBAHHIM.

30. OOpazoBaHu€ MUPUMHUINHOBOTO ITHKIIA

31. OOwmen nykieo3uapochaTos.

32. MexaHu3M peakIfil pacraja MypuHOBBIX OCHOBaHUH.

33. Iwkn peakimuii OMOCHHTE3a MyPHUHOBOTO KOJIBIIA.

34. MakpodpruyecKkue COeAMHEHNUS U MaKPOIPTUUECKUE CBSI3H.

35. Baxwneiimue npeacTaBUTeNId MaKpOIPTUUECKUX COSTUHEHUH.

36. Ponp AT® B sHEepreTHueckoM oOMeEHe.



