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1. HACITIOPT ®OHJAA OIIEHOYHbBIX CPEJACTB

1.1. ObsacTh NpUMEHECHUA

®onn  oneHouyHbix cpeacts (O®OC) — HeoTbemiieMas dacThb pabouei
pOrpamMMbl AUCHUIUIMHBI MoOJeKyIsipHast OMOXUMUS U MPEIHA3HAYEH 11 KOHTPOJIS
U OLEHKH 00pa3oBaTeNbHbIX JOCTHXKEHUN CTYJEHTOB, OCBOMBIIMX IPOrpaMmy
JUCIUTUTUHBI.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Henpr ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJATOTOBKH OOYYaroIIErocs
tpeboBanusim  OI'OC BO wmaructparypa 1O HalpaBICHUIO TOATOTOBKH
04.04.01 Xumus u mporpaMMe MarucTparypbsl bHOXUMHSI, yTBEPKIAECHHBIM IPUKA30M
MunucrepctBa oOpa3zoBanus 1 Hayku Poccuiickoit ®enepanuu ot 13 urons 2017 r.
No 655 (c u3MeHeHUsIMU U JOTIOJTHEHUSIMU ).

1.3. Ilepeyenr koMmeTeHIHUil, (opMUpPYeMBbIX B Mpolecce OCBOECHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI

[Iporiecc ocBoeHUsT AUCIUILUIMHBI HANpaBJIeH HAa (POPMUPOBAHHE CIEAYIOIIMX
KOMIETEHIUA U UHANKATOPOB UX JIOCTUKEHHUS:

Ko mo ®I'OC BO ‘ NHauKaTop 10CTHKEHUS

ObmenpodeccuonanbHbIe

OIIK-2.1. IIpoBoaMT KpUTHYECKHUU aHAIU3
pE3yJIbTaTOB COOCTBEHHBIX
JKCIIEPUMEHTAIIBHBIX u pacueTrHo-
OIIK-2 CniocobeH aHanu3upoBarh, TEOPETUYECKUX pabor, KOPPEKTHO
MHTEPIPETUPOBATH U 0000111aTh PE3yIbTaThI HUHTEPIPETUPYET UX
JKCIIEPUMEHTAIIBHBIX U PACYETHO- OIlIK-2.2. @opmynupyeT 3aKJIIOUeHus U
TEOPETUYECKHUX padoT B U30paHHON 00nacTu BBIBO/IBI o pe3yabpTaTam aHanM3a
XMUMHHU WM CMEXKHBIX HAayK JUTEPATYPHBIX JTaHHBIX, COOCTBEHHBIX
9KCIIEPUMEHTAIIBHBIX u pacueTrHo-
TEOpEeTHYEeCKNX paboT B HM30paHHOU oOmacTu
XUMHH UM CMEKHBIX HAYK

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

N KoHTpo/1bHO-011€eHOYHbIE

Jransbl popmupoBaHus KomnereHund | Komnerenuumn

cpeacTna / cnocod OleHMBAHUS
Paznen 1. buoxumuueckue n OIIK-2 Brinonnenue nabopatopHbIxX
OMOJIOTMYECKHE ACTIEKThI MOJIEKYJIIPHOM 3aJJaHUN, KOHTPOJIbHAs paboTa
OroXumMHU
Paznen 2. Xumuueckue u pu3ndecKue OIIK-2 Brimonnenue nabopaTopHbIX
acIeKThl MOJIEKYJISIPHOM OMOXMMHUU 3aJJaHUH, KOHTPOJIbHAs paboTa
Texymias arrecranus OIIK-2 KontposbHas padota

OIIK-2 DKk3aMeH (MUCbMEHHBIN )

IIpomeskyTOUHAs aTTecTALMS

(1, 2 cemecTp)




1.5. Onucanue nokasareseit GopMupoBaHUs KOMIIETEHIU

Koa xkoMnereHnuun

Pe3yabTarhl CPOPMHPOBAHHOCTH

OIIK-2

3HaeT: MeTa0oguYecKue MyTH, KaK aM(puOOIMYHBIE CUCTEMBbI, CTPOCHUE
CaMbIX pPAacIpOCTPAaHEHHBIX AaKTUBHBIX LEHTpoB QepmentoB, PHK-
aMUHOKHCIIOTHBIM K04, MeToabpl cekBeHupoBanus JIHK, texHomoruu
pexomOuHanTHBIX JIHK 1 Mexanu3msbl cuHTE3a OEmKa.

VYMeer: aHaJIM3UPOBaTh MPOAYKTHI, KOTOpble O0Opa3yloTcs BO BpeMs
METa0OJIMUECKUX MPOIECCOB (IHEPrETUYECKUI U MIACTUYECKUN 0OMEH), C
IIOMOILbI0 TOHKOCJIOHHOM XpomaTorpauu aHaJIU3UpOBaTh T'MIPOJIN3AThI
HYKJIEMHOBBIX KUCIIOT U OEJIKOB.

Bnaneer HaBblkamMu: paboThl B OMOXMMHYECKOH Jsaboparopuu ¢
npuOopaMu, U3MEPUTEIbHON OCYI0M, OMOTOTMYECKUM MaTEPUAJIOM.

1.6. Kpurepuu ouneHUBaHHSI KOMIIETEHIMHA HAa Pa3HbIX IJITanax HXx

(¢popMupoBanusn
KosmuectBo
Bup yuedoHoii paboTbl 0a/1;10B
O0®0O0 | O0-390 300

1 cemectp
Beinonnenue u 3amura 1a60paTopHbIX padoT 20 - -
Pemenne KOHTPOIBHBIX paboOT 30 - -
OK3aMeH 50 - -
Hroro 3a ceMectp: 100 - -

2 cemecTp
Brinonnenue u 3amura 1a60paTopHbIX padoT 20 - -
Pemenne KOHTPOIBHBIX paboOT 30 - -
OK3aMeH 50 - -
Hroro 3a ceMectp: 100 - -
Bcero 3a roag 200 - -

HaxkonureanHas cucreMa ounenuBanus mo 100-0ajbH0M mKaJje

YeroipexdaiibHASA Cucrema
100-6anabHas BykBeHHas mIKaJia, COOTBETCTBYIOLIAS
CHCTeMa OLIeHHBAHUSA . OLIeHMBAHUS
IKaJja 100-6an1pHOI mIKaTe
IK3aMeHa 3ayeTa
OTnu4aHO 90-100 A — OTIIMYHO — TEOPETUUECKOE COAEPKAHNE
Kypca OCBOEHO TIOJTHOCTHI0, 0€3 TIPOOETIOoB;
HEO0XOIUMBIE IPAKTHYECKIE HABBIKH PAOOTHI
C OCBOSHHBIM MaTepHaioM COPMUPOBAHbI;
BCE MPEAyCMOTPEHHbIE MPOTrPaMMOii
o0y4eHust yueOHbIe 3a1aHusl BBIIOJIHEHBI,
Ka4yeCTBO X BBIIIOJHEHHS OLEHEHO YUCIOM
0aJ10B, OJIM3KUM K MaKCUMaJIbHOMY 3aureHo
Xoporo 83-89 B — oueHb X0pOILIO — TEOPETUUECKOE

coJiepkaHne Kypca OCBOCHO MOJHOCTHIO, 03
po0enoB; He0OX0IUMbIE IPAKTHYECKUE
HaBBIKH Pa0OTHI C OCBOGHHBIM MaTepHaioM B
OCHOBHOM c(hOpMHPOBAHBI; BCE
IpeyCMOTPEHHBIE TIPOrPaMMON 00ydeHHS
y4eOHBIC 3aJaHUsI BBINOJIHEHBI, KAYECTBO
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BBIMTOJTHEHHUS OOJILIINHCTBA M3 HUX OLCHCHO
YHUCJIOM 68.J'IJ'IOB, OJNIM3KHM K MaKCUMaJIbHOMY

Xopowo

75-82

C — XOpOILIO — TEOPETUIECKOE CONIepIKaHHE
Kypca OCBOEHO TIOJIHOCTHIO; HEKOTOPBIE
MPaKTHYECKUE HAaBBIKK pabOThI C OCBOCHHBIM
MarepuaioM copMHpPOBaHbI HEIOCTATOYHO;
BCE IIPEAyCMOTPEHHbIE POTrPaMMOii
o0ydeHns ydeOHbIC 3aJaHUs BHITOJTHEHBL,
Ka4eCTBO BBIITOJHEHHUS HU OHOTO U3 HUX HE
OLICHCHO MHHHMAJILHBIM YHCIIOM 0aJlIoB,
HEKOTOPbIE BHIbBI 33/1aHUI1 BEITIOIHEHBI €
omnoOKaMu

VY 10BIETBOPUTEIBHO

63-74

D — ynoBneTBOPUTENBEHO — TEOPETUIECKOE
CoJIepKaHNE Kypca OCBOCHO YaCTHYHO, HO
po0esbl He HOCAT CYIECTBEHHOTO
XapakTepa; HeoOX0JUMBbIE MPAKTHYECKHE
HaBBIKH Pa0OTHI C OCBOGHHBIM MaTepUaioM B
OCHOBHOM C(hOPMHPOBAHBI; OOJIBIINHCTBO
IIPEIYCMOTPEHHBIX IPOrpaMMOit 00ydeHus
yueOHBIX 331aHi{ BBITIOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 33JJaHUH COJep)KaT OMIHOKH

Y,I[OBJ'IGTBOPI/ITe.HLHO

50-62

E—- nocpencTBeHHO —TeopeTHYeCcKOe
CoZIepKaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOPbIE NIPAKTHYECKHE HABBIKK PAaOOTHI He
c(opMHpPOBaHBI, MHOTHE PETYCMOTPEHHBIC
y4eOHOI1 mporpaMMoii 00ydeHus yaeOHbIe
3aJlaHusI HE BITTOJIHEHBI MO0 KauecTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OLICHEHO
YHCIIOM 0aJJIOB, OJIM3KUM K MUHUMAJIBHOMY

HeynosnerBopuresbHo

21-49

FX — Hey1OBIIETBOPHUTENHEHO — TEOPETHUECKOE
CoJIepKaHUe Kypca OCBOCHO YaCTHYHO;
HE00XOIMMBIE IPAKTHYECKUE HAaBBIKH PAOOTHI
C OCBOCHHBIM MaTepHaIoM He
c(hOopMHUPOBAHEL, OOIBITITHCTBO
MPEelyCMOTPEHHBIX Y4eOHOH IMporpaMMoin
00y4eHust yueOHbIX 3a/laHHi HE BBITIOJHEHO
00 KauecTBO MX BHIIIOJIHEHHUS OLICHEHO
YHUCIIOM OaIJIOB, OJIM3KUM K MUHUMAJIBHOMY)
IIPY JOTIOJTHUTEIBHO CAMOCTOSI TENILHON
paboTe HaJl MaTepHaIoM Kypca BO3MOKHO
MOBBILIEHHE KaueCTBa BBITIOJIHEHUS yueOHBIX
3aJJaHAI

HeynosnerBoputesbHo

0-20

F — HeyJOBJIETBOPUTENEHO — TEOPETUYECKOE
COoZiepKaHHe Kypca He OCBOEHO;
HEO0XOIMMBIE MIPAKTHYECKIE HABBIKH PAOOTHI
He c()OPMHUPOBAHBI; BCE BBHITIOJIHEHHBIE
yueOHbIe 3aJaHusl COJepKaT IpyOble OIMHMOKH;
JIOTIOJTHUTENbHAs CaMOCTOsATeNIbHas paboTa
HaJl MaTepHajIoM Kypca He IPUBEIET K
KaKOMY-JI100 3HaYMMOMY HOBBIIICHHIO
Ka4yecTBa BBIIOJIHEHHUS YU€OHBIX 3aJaHUH

He 3auteno

f—

2. KOHTPOJIBHO-OEHOYHBIE CPEJICTBA

2.1. OueHoYHBbIE CPEACTBA TEKYIIEr0 KOHTPOJIS

Bomnpocs! aJ1s1 npoBeieHUs1 KOHTPOJIbHOMH padoThI:
ABpPOOHBIN TTTUKOIN3.
Buner anaspoOHOTO TIIUKOIN3a.




B3anmocCBs3b IIIMKONIN3a U alIOTAMUYECKOTO ITyTH OKUCIICHHUS.

[1yTn anoTaMH4eCcKOro OKUCIEHHS T€KCO3.

[ukn TpukapOOHOBBIX KUCIIOT.

[TyTr mocTaBKy aKTUBHOTO alleTaTa B UK TPUKAPOOHOBBIX KUCIIOT.
CBs13b POTOCHHTE3A C AMTOTAMUYECKUM ITyTEM OKHCIIEHHSI T€KCO3.
CaetoBas 9acTh (POTOCHHTE3A.

0. TemHOBBIE ATaAMBI POTOCHHTERA.

10. buocuHTE3 MEBAJIOHOBOM KHCJIOTBI M BO3MOXHBIE NYyTH €€ HalbHEWUIINX
MIPEBPAILICHUM.

11. buocuHTE3 TEPIIEHOB U CEKCBUTEPIIEHOB.

12. buocuHTE3 TUTEPIIEHOB U KAPATUHOUIOB.

13.  buocuHTE3 TPUTEPIIEHOB PACTUTEIBHOTO U )KUBOTHOTO MPOUCXOKICHHUS.
14.  IlpeBpailleHHE XOJIECTEPUHA B OPTAHU3ME KUBOTHBIX.

15. Ilpumepsl oOpa3zoBanusa TepneHoB. buocuntes kodpepmenta Q10.

e AR

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

1. AspoOHbIl  rukonu3. Hanumure ypaBHEHHS peaklUM C  YyKa3aHHEM
(bepMEeHTOB.

2. Buasl ana’poOHoro riaukonusa. Hanuiure ypaBHEHUSI peakiuu ¢ YKa3aHUEM
dbepMeHTOB.

3. B3auMoCBA3p TNIMKOJIM3a M alOTaMHYECKOro MyTH OKHcieHus. Hanmmumre
YpaBHEHHUS PeaKkUH C yKa3aHUueM (DepMEHTOB.

4. IIyTH armoTaMu4ecKoro OKHMCIEHHs rekco3. Hamummre ypaBHEHMS peaklHH C
yKazaHueM (hepMEeHTOB.

5. [ukn TpukapOOHOBBIX KHCIOT. Hamummre ypaBHEHHUsS peakiUu C yKa3aHUEM
(bepMeHTOB.

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

7. CBs3b (hOTOCHHTE3a C AalOTAMUYECKUM IyTEM OKHUCIEHMs rexco3. Hanummre
YpaBHEHUS PEaKlUU ¢ yKa3aHHueM (PEepMEHTOB.

8. CaeroBas yacth (porocuHTe3a. Hanmuimmre ypaBHEHUs peaklMM C yKa3aHUEM
(bepMeHTOB.

0. TemuoBble 3Tanbl poTocuHTe3a. HanuiuTe ypaBHEHHs peaku ¢ yKa3aHUEM
dbepMeHTOB.

10. buocuHTE3 HACBIIIEHHBIX ¥ HEHACHIIICHHBIX BBICIINX KUPHBIX KapOOHOBBIX
KHCJIOT.

11. buocuntes xxupos. [IpuBeaurte mpumepsl OMOCUHTE3A KUPOB U3 TIIUIEPOII-3-
docdara.

12. buocuntes pochonunuaon. Hanuimre ypaBHEHUS pEaKIIuil.

13.  buocuntes crepounioB. [IpuBenure cxemy peakuuu.

14.  OxwucneHue XUpPHBIX KUCIOT. Hanummre ctaguu aerpaganuu, TpUBOASIIUE K
YKOPOUEHHUIO LIETH YIIIEPOIHBIX ATOMOB KHUPHBIX KHCIIOT.

15.  OxwucneHue HaCBIIIEHHBIX U HEHACBIIIEHHBIX KUCIOT B opranusme. [IpuBeaure
YPaBHEHUS PEAKLIUIA.



16. buocuHTE3 MEBAJOHOBON KHCIOTBI M BO3MOXHBIE MNYTH €€ NAJIbHEHIINX
IIPEBPAILECHUN.
1'7. buocuHTE3 TEPIIEHOB U CEKCBUTEPNIEHOB. Hanuimmre ypaBHEHUS pEaKUu.
18. buocuHTE3 TUTEPIIEHOB U KapaTUHOMAOB. Hannimmnre ypaBHEHUS pEaKIUu.
19. buocHHTE3 TPUTEPIIEHOB PACTUTEIBHOTO H >KUBOTHOTO IPOUCXOKJICHUS.
Hanumure ypaBHEHHS peaKIMH.
20. IlpeBpaiieHne XonecTEpUHA B OpPraHU3MeE XMBOTHBIX. Hanumure ypaBHEHHs
peakiuy ¢ ykazaHueM (epMEeHTOB.
21. Ilpumepsl oOpazoBanusi TepneHoB (C-45). buocunres kodepmenra QI10.
HanummTe ypaBHeHHsI peakiiu ¢ ykazaHueM (hepMEHTOB.
22.  OxucnauTelbHOE JEeKapOOKCUIUPOBAHUE MUPOBUHOTPAJAHON KHUCIOTHI MpHU
IIOCPEJICTBE MYJIbTUIH3UMHOIO KOMILJIEKCA.
23.  Iluka TpukapOOHOBBIX U TUKAPOOHOBBIX KUCIIOT.
24.  AnoTtoMUYecKUi MyTh paclajia yriaeBoJ0B U €ro OMOJIOrM4YecKOe 3HAaUCHHE.
25. buocuHTE3 IIIMKOreHa.
26. CunHTe3 pa3BETBICHHBIX MOJEKYJ MOJIUCAXapUIOB.
27. Cxema nmpeBpanieHus MUPOBUHOTPAIHON KUCIOTHI B TIIFOKO3Y
28. I'maponus TpUTrIHUEPUIOB.
29. OxwucneHue riIMuepuHa. o- U B-OKUCIEHHE BHICIIUX KUPHBIX KHCIIOT.
30. T'maponus cTepuaos.
31. Ilyrtu pacnana pochoaunuaos.
32. Mexanu3m OMOCHHTE3a BBICIITUX KUPHBIX KUCIIOT.
33. CuHTeTa3a BBICIIMX KUPHBIX KUACIOT.
34. OOpa3oBaHUE CTEPOUJIOB.
(3x3aMeH 2 cemecTp)

1.  Hukn MouyeBMHOOOpa3OBaHWS U IyTH IOCTaBKM B HEro H30bITKA a30Ta.
HanummTe ypaBHeHHs peakiiu ¢ ykazaHueM (hepMEHTOB.

2. OxucnauTenbHOE [€3aMUHUPOBAHME M MEPEaMUHUPOBAHWE AMHHOKHCIIOT.
HanumuTe ypaBHEHHs peakIuu ¢ yKa3aHueM (pepMEeHTOB.

3. Buasl ne3aMuHUPOBAHHUS aMUHOKHUCIOT M OPTraHU3MbI, B KOTOPHIX BO3MOKHBI
Takue npoueccel. Hanuimre ypaBHeHHE peakInu ¢ ykazaHueM (DepMEHTOB.

4. ConepxaHue aMUHOKHMCIOT B Iula3Me KpoBW. lIpuBenute mNpUUYMHBL

M30BITOYHOTO W HEJIOCTATOYHOTO COJACPKAHUS HEKOTOPHIX aMUHOKHUCIIOT B IJIa3Me
KpPOBH.

3. Kongurypanuss npoTeMHOI€HHBIX aMHUHOKHCIOT. AMHMHOKHCIOTHI C JABYMS
XUPATBHBIMU HEHTPAMH.

6. Hyxneotuasl kak uCTOYHUK dHepruu. IlyTh BhIBeneHuss MeTabOJIMTOB
HYKJICOTUJIOB U3 OpraHu3Ma.

7. buocunTe3 mnypHHOBBIX OCHOBaHMW. Hanumure ypaBHEHHE peakuu C
yKazaHueM (hepMEeHTOB.

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

9. buocrHTE3 NMUPUMUIMHOBBIX OCHOBAaHMN. Hammmure ypaBHEHHE peakuuu C

yKa3aHueM (hepMEHTOB.



10. Merabonu3smM NMPUMUAMHOBBIX OCHOBAaHMN. Hanumnre ypaBHEHHE peakiuu C
yKazaHueM (hepMEeHTOB.

11. BropuuyHas CTpyKTypa HYKJIEHHOBBIX KHCJIOT. CTaOWIBHOCTH JIBOMHOMU
cnupamu JJHK.

12. Tlepenoc BemecTB 4epe3 MeMOpaHy. Busl Tpancmopra.

13.  OOmue npuHUUIIB OMOIHEPTETUKH.

14. OxwucnutenpHoe (ochopunpoBanne. YKaKHTE KOMIUICKCHI, BXOJSIINE B
COCTaB CUCTEMBI OKUCIIUTEIBHOIO (POCHOPUITUPOBAHMUSL.

15.  Ilens mepeHoca 351eKTpoHOB. IIpuBeauTe cxeMy peakiuu.

16. T'mapoaus GenKoB.

17. Xapakrtepuctuka (GepMEHTOB.

18.  Ponb cossiHOM KUCIIOTHI B IIEpEBapUBAHUN OEIIKOB.

19.  BcacbiBanue NpoyKTOB rUAPOIN3a OEIKOB.

20. JlezamuHupoBaHue. THIBI 1€3aMUHUPOBAHMS.

21. TpaHcaMMHUpPOBaHHWE, ETO0 MEXAHU3M.

22.  JlekapOOKCHUIIUPOBAHHUE.

23. B3ammomnpeBpaliieHuss aMHHOKHUCIIOT.

24.  Xapakrepuctuka amuHoaunia-TPHK-cunTeTas.

25. Amunoaumn-tPHK: cTpykrypa, cBoiicTBa 1 PyHKIUU.

26. Ilytu n MexaHU3Mbl IPUPOJAHOTO CHHTE3a OEJIKOB.

27. Marpuynas Teopus OMOCHHTE3a OEIIKOB.

28. OOmeH nykneosuadocdaros.

29. MexaHu3M peakiuil pacnaja TMPUMUIMHOBBIX OCHOBAHHUI.

30. OO6pa3oBaHHE TUPUMHUIAHOBOTO ITMKJIA

31. OOmen Hykieo3uadochaToB.

32. MexaHu3M peakiuil pacnaaa MypUHOBBIX OCHOBAHHUM.

33. Iuku peakiuii OMOCHHTE3a MTyPUHOBOTO KOJIbIIA.

34. MakpO3prudecKkue COeIMHEHNS U MaKpPOIPTUUECKHUE CBS3H.

35. Baxweiimue npeAacTaBUTEIN MaKPOIPIUUECKUX COSAMHEHUM.

36. Poap AT® B 3HEpreTH4ecKOM OOMEHE.



