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Paboyas mporpamMMa AUMCLMIIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJBHO 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 NpUKIAJHAA XU-
MUs» (MporpaMMa cleyyaanTeTa), yTBepKaeHHoro nprukasomM MI'Y 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).

['og (roabl) npuemMa Ha 00y4YeHHe

2014/2015,2015/2016, 2016/2017,2017/2018, 2018/2019



1. HaumMeHOBaHuMe JUCLUILIMHBI (MoAyJs) Pu3ndeckasa XumMus pepMeHTOB

2. YpoBeHb BbICILIEr0 060pa30BaHUs — ClIelMaJIUTeT.

3. HanpaBsienue noarotoBku: 04.05.01 ®yHaamMeHTa/IbHAA M IPUKJIAAHAS XUMUSL.

4. MecTo aucuuniuHbl (MoayJs) B ctpykType OOIl: BapuaTtuBHas yacts OOII, 6s10k I1/1.

5. HJIaHI/IpyeMbIe pe3yjbTaThbl O6y‘l€HI/IH o ANCUOUIIJIMHE, COOTHECEHHDBbIE C [IJIAHUPYEMBIMH PE3YyJIbTATAMHU OCBO€HHA 06p830BaTEJIbH0ﬁ Inpo-

rpaMMbl (KOMIETEHLUSAMY BbINYCKHUKOB)

KoMmnereHuus

Il1aHUpyeMble pe3yJIbTaThl 06YYEHHMs 0 JUCHMIIMHE (MOAYJIIO)

OIIK-1.C. Cnoco6HOCTB peliaTb COBpeMeHHbIe TPo6eMbl QyH-
JlaMeHTaJIbHOM U IPUKJIAJHON XMMUH, UCII0JIb3Ys] METO/0JI0THUI0
Hay4YHOTI0 [0JX0/la U CUCTeMY QyHAaMeHTa/IbHbIX XUMUY€eCKHUX
NOHAATUM U 3aKOHOB

3HaTh: aKTya/bHble HalpaBJIeHHUS HCCJIe[0BaHHWU B 06J1aCTU COBpPEMEHHOU
HaHOOGMOTEXHOJIOTUU

CIIK-3.C. Ctoco6HOCTb MCI0JIb30BaTh MMPU pPelllIeHUU MPaKTUye-
CKHX 33/1a4 TeOpeTHUYeCKre OCHOBBI U 3KCIIepUMeHTaJIbHbIE Me-
TOAbl GepMEHTATUBHON KUHETHUKH, OCHOBHbIE MPECTaBJIEHUS -
MU O CTPYKTYpe aKTUBHBIX [IEHTPOB U MeXaHHU3Max JAelCTBUS
bepMeHTOB

3HaTh: OCHOBHbIE MEXaHU3MBbI JeCTBUSA pepMEeHTOB Pa3HbIX KJIACCOB
YMeTb: aHa/IU3UPOBATh IKCIIepUMEHTAJIbHbIE JaHHbIE U JleJIaTh BbIBOJbI 0 QU-
3UKO-XMMHUYECKUX 3aKOHOMEPHOCTSX JIeMCTBUSI GEepPMEHTOB

CIIK-1.C. Coco6HOCTb UCM0JIL30BATh 00IIIMeE MPe/ICTABIEHUAMU
0 CBOMCTBAaX MUKPOOPraHM3MOB U 3HAaHUE CTPOEHUs U OUOJIOTHU-
yeCcKUX QYHKIIMI OCHOBHBIX KJIaCCOB GMOOPTaHUYECKUX COeMIr-
HEHUH, a TaKXKe OCHOBHbIX MyTel peryasaiuu 6MOXUMMHUYeCKUX
NPOIEeCCOB MPH pellleHHH 3a/1a4 NpoPeCcCUOHATIbHOU esTesb-
HOCTHU

3HaTh: CTpoeHUE U GHUOJIOrHYeCKHe PYHKIMU OCHOBHBIX KJ1acCOB GepMEHTOB
YMeTb: caMOCTOSITE/IbHO NMPUMEHSATh 3HAaHUA O CTPOEHHUU U OGUOJIOTHYECKUX
GYHKIMAX OCHOBHBIX KJ1acCOB pepMEHTOB C 1ieJibl0 pelleHUs1 NpodeccuoHalb-
HbIX 33/1a4

6. 06'beM JUCLUIIJIMHBI B 3a4€THbIX €IMHUIAX C yKa3aHUEeM KOJIMYeCTBa aKaJleMUYeCKHUX UJIM aCTPOHOMUYECKHUX 4aCoB, Bbl/leJIeHHbIX HA KOHTAKT-
HY!0 paboTy 00y4alolUXCcs C IpenojaBaTesieM (0 BUAAM yYeOHbBIX 3aHATUM) U HA CAMOCTOSITE/IbHYI0 PaboTy 00y4YaroLUXCS:

O6vem ducyunauHbsl (Mody/s1) cocmasasiem 4 3auemHsix eduHuybl, 8ce2o 144 vaca, uz komopwix 90 yacos cocmas/isiem KOHMAKmMHuasi paboma cmy-
denma ¢ npenodagamesaem (42 uaca 3auamusi AeKyuoHHo20 muna, 42 yaca - ceMuHapckoeo, 4 yaca — npomMexcymouHslll KOHMpoIb ycnegaemocmu),

54 yaca cocmaesasiem camocmosimenvHas pa6oma cmydeHma.
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7. BxoiHbIe TpeGOBAHUSA JJ1S OCBOEHUS AUCHHUIIIUHBI (MO/yJis1), HpeBapUTeIbHbIE YCIO0BUSI.
O6yuaromuics Ao/KeH

3HaTh: 001 Me [10JIOKEHHS, 3aKOHbI U TEOPUH 0A30BbIX XUMHUYECKHUX U MaTeMaTU4YeCKUX AUCLHUIIMH, OCHOBbI OMOXHUMHHU, OCHOBHbIE KJIacChl OHO-
OpraHUYeCKUX COeIMHEHUH, OCHOBbI XUMUY€ECKON U pepMeHTAaTUBHON KUHETHUKHU.

YMeTh: IpUMEHATb CBeleHUs B 06/1aCTU PU3UYECKON XMMUU K pelleHUI0 YIIPOILeHHbIX 3a/ay, pelaTh JudpdepeHnuanibHble YypaBHEHUS B paMKax
Kypca MaTeMaTU4eCKOro aHa/Iu3a AJif CTYeHTOB XMMHU4YeCKOro gpaky/ibTeTa.

BJIaAETb: HaBblIKaMH aHaJ/IN3ad CI)I/ISI/IKO-XI/IMI/I‘{GCKI/IX InapaMeTpoB CUCTEMbI AJid MpeACKa3aHHUA BO3MOXHBIX ITPOTEKAKIIUX ITPOLEeCCOB, METOAAMH
dHaJIM34d 3KCIIEpUMEHTAJIbHbIX JdHHDbIX.

8. CozeprkaHUe AUCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE 110 TEMaM.

HaumeHoBaHue U KpaTKoe coaep- | Bcero B ToM umcie
»KaHMe pa3/jesioB U TeM AUCLU- (uacsi)
IUIMHBI (MOAYIS), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAeHCTBHHU C peno- | CamocrosTe/ibHasI pa6o-
JAaBaTeJieM), 4achl Ta 06y4aroLerocsi, 4achl
dopma npomMerKyTOYHOM aTTeCTa- W3 HUX 13 HUX
MY N0 AUCIUILINHe (MOAYJII0)
, . Y4eOHbIe 3a- Bcero Bcero
B o = . HSATHS, x z
g = %’ = HarnpasJIeH- = g
z é 5 ; HbIE Ha MPOo- g .
S s 2 = BeJleHue Te- S 1
= E e 2 KyIllero KoH- o %
Z 3 g S < | Tposd ycme- = 2
& & 0 S 5 | BaemocTH, L ox o
3 = 2 o - S 5
& X © E = B POMEKY S & =
T T B 2 o 5 | TouHoOH atTe- = S
n = M B —~ ~ O cTaluu Mm m E &
Tema 1. 8 2 2 2 6 2 2
Tema 2. 8 3 3 6 2 2




Tema 3. 6 2 2 4 2
Tema 4. 6 2 2 4 2
Tema 5. 6 2 2 4 2
Tema 6. 8 3 3 6 2
Tema 7. 8 3 3 6 2
Tema 8. 6 2 2 4 2
Tema 9. 8 3 3 6 2
Tema 10. 8 3 3 6 2
Tema 11. 8 3 3 6 2
Tema 12. 6 3 3 6

Tema 13. 4 2 2 4

Tema 14. 4 2 2 4

Tema 15. 4 2 2 4

Tema 16. 4 2 2 4

Tema 17. 6 3 3 6

[IpoMexxyTO4YHas aTTecTalus 3K3d- 36 4 32
MeH

HToro 144 42 42 90 54




Tema 1 Kiaccel pepmenTOB. OCHOBHBIE QYHKIMOHA/IbHbIE TPYIIbI aKTUBHBIX [IeHTPOB pepMeHTOB. CBAA3bIBaHKE CyOCTpaTa B aKTUBHOM LieHTpe
depmeHTa. OCHOBHBIE TPYINbI aKTUBHOTO LIEHTPA, y4acTBYOIUe B CBsA3bIBaHHWU. KodaKkTophbl, KopepMeHThI U NPOCTETUYECKUE IPYyNIbl GepMeH-
TOB. PoJIb NOHOB MeTaJ/0B B KaTaju3e.

Tewma 2 'mpaponasbl. 0cO6EHHOCTH CTPOEHUS aKTUBHBIX LIEHTPOB, CXO/Hble YePThl U pa3JIMUMsA B KaTaJlu3e A-XMUMOTPUIICUHOM, TPUIICUHOM, 3J1a-
CTa30M.

Tema 3 KsteTouHasa cTeHKa 6aKTepyU U IJIMKO3WAa3bl. JIM301UMM, TpyNNbl aKTUBHOTO LeHTPa, 0COOEHHOCTY MeXaHHU3Ma JleMCTBUS.

Tema 4 Kucsble npoTeassl Ha NpyMMepe NelchHa: 0COGEHHOCTU CTPOEeHUS aKTUBHOTO LIeHTPa U MeXaHU3Ma JleCTBHUS.

Tema 5 TuosioBbIe poTea3bl Ha IpUMepe NananHa: 0COOeHHOCTHU CTPOEHHUS aKTHUBHOTO LieHTPpa U MeXaHU3Ma J1eMCTBUS.

Tema 6 Oco6eHHOCTH CTPOEHUS aKTUBHOTO LJeHTPa KapOOKCUIIENTUA3HI A,

aJIbTepHAaTUBHbIE MEXAaHU3MbI eUCTBUA GpepMeHTa.

Tema 7 PuboHyk/1€a3a: OCHOBHbIE TPYINIbI aKTUBHOTO LeHTpPa, TUIbI KaTaJl13a.

F'eM-copeprxkaiue 6eaku U pepmMmeHThl. 0CO6EHHOCTH cTpoeHUs1. OCHOBHbIE OKMCJIUTEbHbIE COCTOSTHUSA KeJie3a reMa. [eMOrJio6MH U MHUOTJIOOUH,
0COOEHHOCTH CTPOEHUS U QYHKIUH.

Tema 8 [lepokcua3bl: 0COOEHHOCTU CTPYKTYPbl, MEXaHU3M pacllellJieHUsI IEPOKCHUA BOJAOPOAA B aKTUBHOM LieHTpe.

HoHbl MeTas/10B B KaTasuse. KapboaHruapasa: 0CO6€eHHOCTH CTPOeHHUs , akTUBHOTO 1leHTpa (pH-3aBucuMocTb U pK rpynn, y4acTBymOIIMX B KaTa-
Jiu3e), MEXaHU3M JIENCTBUS.

Tewma 9 [lepokcuasbl: 0COGEHHOCTH CTPYKTYPbl, MEXaHMU3M paclieNeHNsl NepoOKCH/Aa BOAOPO/ia B aKTUBHOM LIEHTpe.

HoHbl MeTas/10B B KaTasiu3e. KapboaHruapasa: 0CO6€HHOCTU CTPOeHHUs , akTUBHOTO 1leHTpa (pH-3aBucuMocTb U pK rpynn, y4acTBymOIIMX B KaTa-
Jiu3e), MEXaHU3M JIENCTBUS.

Tema 10 NAD+-3aBucuMbIe GpepMeHTbI, 0COOEHHOCTH CTPOEHUsI KopepMeHTa, epeHocC ruApu/i-uoHa. [I[pumep kaTanusupyemoit pepMeHTOM pe-
akuuiu c yyactueM NAD+' (NADH). CTpykTypa akTUBHOTO LieHTPa U MEXaHU3M [JleMCTBUS aJIKOToJibJeruporeHasbol. 0cO6€HHOCTH B3aUMO/ ell-
CTBUS C CyOCTPATOM M MeXaHW3M JIeUCTBUSA JIaKTaTAErnAporeHassol.

Tema 11 ®naBonpoTeuHbl. TuaMmuHnupodocdaT: 0cCO6EeHHOCTH CTPOEHUS, yUaCTHe B KaTaj/lM3e Ha IpUMepe NUupyBaTeKkapookcuaasbl. [Inpuok-
casbdocdaT: 0c0O6eHHOCTU CTPOEHHS, yUacTHe B KaTa/IM3€e Ha IpUMepe paleMa3bl aMUHOKHUCJIOT.

Tema 12 Besiku kak 6M0KaTa/IM3aTOPbL. TUIIBI TOMOTeHHOT0 KaTaiu3a: COJMKeHNe U OpUeHTalusl, KUCIOTHO-OCHOBHOM, 3JIEKTPOQUIbHBIN U HYK-
JsieopunbHbIN. CpaBHEHHE pepMEHTOB C OPraHMYeCKMMHU KaTajJlu3aToOpaMU roMOreHHOro Tuna (3¢ peKTUBHOCTb AeHUCTBUS, ClIelUPUYHOCTD U CTe-
peocneliuPpUYHOCTD, pEryAATOPHbIE CBOMCTBA GePMEHTOB). AMUHOKHUC/IOTDI, UX KUCJIOTHO-OCHOBHbBIE CBOMCTBA, NOJISPHOCTD, TUAPOPOOHOCTD U
ruZipopunbHocTh (mapameTp aHiIa).

Tema 13 MexaHu3M cOpOLIMU MOJIEKY/1 U MIOHOB Ha aKTUBHOM LieHTpe. Bojopo/iHas cBS3b, 3JIEKTPOCTATHUYECKHE B3aUMO/IEUCTBUS, TUAPODOOHBIE
B3aUMO/IeMCTBUS, KOMILJIEKCHI C IEPEHOCOM 3aps/ia U OLleHKa UX BKJaJia B cCOpO1MIo cyocTpaTa Ha pepmeHTe. Kondopmannonnbic usMeHEHUs B
CTPYKType 6esiKa U JIMTaH/1a, CONPOBOXKatolie cop61uo. OnieHKa CBO6G0JHOM 3HEPTUU COPOLMHU (3KCTPAKLIMOHHAS U3KCTPAKL{MOHHO-
KOHQOpMalMOHHAs MOJEeJH).

Tema 14 CBoGoHast s3HepTUs cOpOLMU cybcTpaTa Ha epMeHTe KaK UCTOYHUK YCKOpeHUs XMMHUYecKol peakuuu. [Ipodunu "cBoboHast aHeprus -
KoopAuHaTa pcanHu". OLieHKa MaclITaboB UCIUYUIIBICBOOOIHON IHEPTUH COIMXKEHUSI peareHTOB. CpaBHEHUE, CKOPOCTHU M CBOGOJHOM SHEPTUHU
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depMeHTAaTUBHOMN U HepepMEHTATUBHON peaKIiMM, MoJiesb "Ka4-3aMoK'". Cieruduyeckoe, NpoAyKTHUBHOE U HENPOAYKTUBHOE CBSI3bIBaHUE Cy06-
cTpaTta U depMeHTa. MexaHU3M COJIMKEHUSA M OPUEHTAL MU B pepMeHTAaTUBHOM KaTasin3e. Teopuu HanpskeHus (Wid gepopMaliuv) U UHAYLUPO-
BaHHOro cooTBeTcTBUA (KowmTiang).

Tema 15 XuMnueckre MmexaHW3Mbl GepMEHTATUBHBIX peakiuidl. CTabuin3alys NepexogHOro COCTOSIHUSA 001MM KUCJA0THO-OCHOBHBIM KaTaJIM30M.
[IpuMepbl KMCJIOTHO-OCHOBHOTO KaTaiM3a pa3/IMuHbIMUA QYHKIMOHAJbHBIMU IPyNIaMU B 6esikax (KapOOKCUJIbHAs TPyIina, aMUHOTPyIIa, aMU/-
Has rpy1nma, MMUAas30J, THAPOKCUIbHASA rpyIina), MeXaHUu3Mbl 3cTapeTHOU nepeayu 3apsaa v 'push-pall”. [[poMexyTouHble KOBaJIeHTHbIE CO-
eluHeHUs B QepMEeHTAaTUBHOM KaTaJsinu3e. dPPeKTbl MUKPOCPEAbl aKTUBHOTO IIeHTpa. BiMsiHKMe pacTBOpUTEJIS HA peaKLUX HyKJ1eoUIbHOTO 3a-
MellleHHs], BHYTPEHHsIsl peaKMOHHAs CIOCOOGHOCTh GYHKIMOHANbHbIX IPYMN B 6eJIKaX.

Tema 16 Posib HOHOB MeTa/10B B GepMeHTAaTUBHOM KaTasiu3e. B3auMoCBsI3b KOOPJUHALIMOHHOTO .YMCJIa U TEOMETPHUU KOMILJIEKCa, TPUMEPbI KOM-
IJIEKCOB MeTaJIJIOB C Pa3JIMYHOM reoMeTprel B 6M010Ta4eCKUXCUCTeMaX. Y CTOMYMBOCTb KOMIIJIEKCOB, BJIMSIHUE HAa Hee 3aps/ia U pa3Mepa UOHa,
"eCTKOCTU" M "MATKOCTH" LIeHTPaJIbHOT0 aTOMa Y JINTaH/a, 0OCHOBHOCTH JINTAaH/a, XeJIaTHOTO ¥ MaKpoLUKandeckoro 3¢ppektoB. KoMmniekcoob-
pa3oBaHUeE HOHOB METAJIJIOB C OesikaMUu. MexaHU3Mbl B3aUMO/JieiCcTBUSI pepMeHTa, MOHA MeTaJljla U JIUraHAa. XMUMUYeCcKre MeXaHU3Mbl y4acTUs
HMOHOB METaJIJIOB B pMeHTaTUBHOMKaTa/u3e. OKUCIUTENbHO-BOCCTAHOBUTE/IbHbIE PEAKIIMU C yYaCTUEM HOHOB METAJIJIOB U UX POJIb B GUOJIOTH-
YeCKHUX MpOoleccax.

Tema 17 KodpepmeHThl. OKMCAUTENBHO-BOCCTaHOBUTEbHbIE KOQepMeHThl: NAD, FAD, ko6asiaMHUHBI U KobasiaMuabl (BUTaMUH B]), ackop6rHoBas
KUCJI0Ta, eppUAO0KCUH (CTPYKTYpa U MeXaHU3M JieiicTBUs ). KopepMeHTHI, He 06J/1a/jat01e OKUCTUTENbHO-BOCCTAHOBUTE/bHBIMU CBOMCTBAMMU:
THuaMmuHnupodocdat, nupuaokcaibdocdat, TeTparuapodosimeBast KUCIA0Ta, OUOTHI, KOPpepMeHT A (CTPYKTypa U MeXaHU3M JIeHCTBUS ).

9. O6pa3oBaTe/ibHbl€ TEXHOJ/IOTUU:
-IpUMeHeHHEe KOMNbIOTEPHBIX CUMYJISITOPOB, 06paboTKa JaHHBIX HA KOMIIbIOTEPAX, UCII0Jb30BaHWE KOMIIbIOTEPHBIX POrpaMM, Yl paBJisi-
I0IIMX NpUbOpaMu;
-MCII0JIb30BaHUeE CPeJCTB AUCTAaHIMOHHOI'O CONPOBOXEeHUSI y4eOHOTO0 MpolLiecca;
-npeno/jiaBaHue JUCLUILJIUH B popMe aBTOPCKUX KYPCOB IO MPOrpaMMaM, COCTaBJE€HHBIM Ha OCHOBE Pe3y/JIbTaTOB UCCIeJ0BaHUN HAYUHBIX
mkosa MI'Y.

10. YyeGHO-MeTOAUYECKHE MaTePHAJIbI AJISl CAMOCTOATEIbHOM Pa6oThl N0 AMCHUIIMHE (MOJYJII0):
JluTepaTypa U3 cCiMCcKa OCHOBHOU U JONOJIHUTEJNBHOM JIUTEPATYPhI 110 KypCy, MaTepHaJsibl HAy4YHBIX CTaTeH, Ipe0CTaBIseMble Ha JIEKLAX.

11. PecypcHoe obecneyeHue:
e [lepeueHb OCHOBHOM M BCLIOMOraTeJIbHOW YyUeOHOU JIUTEPATYpPhl KO BCEMY KypCy

OCHOBHas JInTepaTypa

1. Bepesun U.B, MapTuHek K. "OcHoBbI pu3ndeckoil XuMUH pepMeHTAaTHUBHOIO KaTainsa",
2. @epuwt . " CTpyKTypa U MexaHU3M JielcTBUs dpepmeHToB", M., Mup, 1980.
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3. KopnHuw-boyzen 3. "OcHoBbl depMeHTaTUBHOU KUHeTUKU" M., Mup, 1979.
4. bepes3un U.B., KiecoB A.A., [IpakTU4YeCKUN KypC XUMUYECKON U pepMEHTATUBHOW KUHETUKHU

Jlono/sIHUTEe/IbHAA JIuTEepaTypa

1.M.bengep, P.beprepon, M.Komusama. &quot;buoopranmieckass XuMus

depMeHTaTUBHOTO KaTaiuza&quot;. M., &quot;Mup&quot;, 1987.

2.&quot;Mechanistic bioinorganic chemistry&quot;, ed.H.H.Thorp and V.L.Pecoraro, ACS,

1995

3.Y.I1.[xxenkc. &quot;KaTanus B xumMuu ¥ sHzuMosiorun&quot;. M., &quot;Mup&quot;, 1972.

4. M. 1. Page, A. Williams, eds. Enzyme mechanisms. Cambridge. Royal. Soc.

Chem. 1993.

5. H. B. Dunford. Horseradish peroxidase: structure and kinetic properties. 1999.

6. 1. Bertini, H. B. Gray, S. ]. Lippard, J. S. Valentine, eds. Biinorganic chemistry. California. Univ. Sci. Books, Mill Willey. 1994.

e MaTepuasbHO-TEXHUYECKOE 0bOeclieyeH e: ClieljalbHbIX TpeO60BaHUN HeT, 3aHATHUSA IPOBOJATCH B OObIYHOM ayJUTOPUH, OCHALLLEHHOH J10-
CKOU U MeJIOM (MapKepaMH)

12. AI3bIK penojgaBaHus — pyCCKUH

13. [IpenogaBatenu: npod. aA.x.H. Knsauko H.JI. nlklyachko@gmail.com, gon,. k.x.H. Kazankos .M. gkazankov@gmail.com

®doHAbI OLIEHOYHBIX CPE/CTB, HE06X0AMMbIe /ISl OLLeHKH pe3y/IbTaTOB 00y4YeHus

O6pa3LU:>I OLI€HOYHBIX CPEACTB AJid TeKYyILlero KOHTPOJIAd YCBOE€HUA MaTepUuaJia U HpOMeXCYTOqHOﬁ aTTeCTalluH - 9K3aMeHa. Ha sk3ameHe ImpoBepA-
€TCA JOCTHXEHHE IPOMEXKYTOYHBIX MHAWNKATOPOB KOMHETEHLIPIFI, Nnepev4rucCJjieHHbIX B n.5.

Bonpochl K 3K3aMeHy:
K pa3geny Mexanusmel gelcTBUsl GEepMEHTOB

1. Knnaccel pepmenToB. HoMep pepmenTa. [[puMepnl kKaTanuanupyeMbix GepMeHTaMU PeAKLUH.

2. OcHoBHbIe QYHKIIMOHAJbHbIE I'PYNIbl aKTUBHBIX [[eHTPOB PpepMeHTOB. [[puMephl.

3. CBsA3bIBaHHUE CyOCTpaTa B aKTUBHOM IleHTpe depMeHTa. OCHOBHBIE TPYIINbI aKTUBHOT'O IIeHTPA, YYaCTBYIOIIMEe B CBSI3bIBaHUK. OCHOBHbIE TUIIbI
Y IpUMepbl B3aUMO/JIeHCTBUM pepMeHTa U cyOCcTpaTa.


mailto:nlklyachko@gmail.com

4. KodakTopsl, kKopepMeHThI ¥ IPOCTEeTUYECKHE IpyIIbl pepMeHTOB. [[puMepsl.
5. Posib MOHOB MeTas10B B KaTasnu3se. [[puMepsl.
6. 'ngposiasbl. 0COGEHHOCTH CTPYKTYPhI aKTUBHOTO LIeHTPa U MeXaHU3M JeUCTBUSA a-XMMOTPUIICUHA.
7.Tnaponasbl. 0CO6EHHOCTHU CTPOEHUS aKTUBHBIX LIEHTPOB, CXOJHble YePThI U pa3/IMuMs B KaTaJlU3e A-XUMOTPUIICUHOM, TPUIICUHOM, 3J1aCTa30M.
8. aXumoTpuncuH. 0co6eHHOCTH B3aMMOIeMCTBUM B GepMeHT-CyOCTPAaTHOM KOMIIJIEKCE U IEPEX0JHOM COCTOSIHUH.
9. KsieToyHast cTeHKa 6aKTepui U rJIMK03WAa3bl. JIM301 UM, TpyINbl aKTUBHOTO [IEHTPa, 0COOEHHOCTH MeXaHM3Ma JeCTBUS.
10. Kucsible npoTeasbiHa IpUMepeE NMeNCUHA: 0COOEHHOCTHU CTPOEHUSI aKTUBHOIO IIeHTPa U MeXaHHW3Ma J|eCTBUS.
11. TuosioBble MpOTEas3bl HAa IpUMepe NananHa: 0COOEHHOCTU CTPOEHHUS aKTUBHOIO LIeHTPa U MexaHU3Ma el CTBHUS.
12. Oco6eHHOCTH CTPOEHUSI aKTHUBHOIO IIeHTPa KapOOKCUIIENTU1a3bl A,
aJibTepHAaTUBHbIe MeXaHU3MbI []eCTBUSA pepMeHTa.
13. PuboHykJiea3a: OCHOBHbIe FpyIIbl aKTUBHOIO LIEHTPA, TUIIbI KaTalu3a.
14. CnenuduyHOCTb GepMeHTOB: rpynnoBas, abCcoaTHas, cTepeocneliuGUIHOCTb. [IpuMephl.
15. T'em-copepxamue 6enku ¥ pepmMeHTbl. OcCO6eHHOCTU cTpoeHUs. OCHOBHbIE OKUC/IMTEbHbIE COCTOSIHUA KeJie3a reMa.
16. 'eM-coneprkaiue 6eJKU U GepMeHThl. [eMOrsio6MH YU MUOTJIOOHMH, 0COOEHHOCTH CTPOEHUSI U QYHKIUH.
17. T'eM-comepxkale pepMeHThI Ha IPUMepe NEPOKCU/A3: 0COOEHHOCTH CTPYKTYPhl, MEXaHMW3M paclieNeHHs NepoKCHia BOAOPOia B aKTUBHOM
LleHTpe.
18. MoHbl MeTas10B B KaTasnu3e. KapboaHrujpasa: 0COGEHHOCTHU CTPOEHUs , aKTUBHOr0 1eHTpa (pH-3aBucuMocThb U pK rpynm, yyacTByoLUX B
KaTaJiu3e), MeXaHU3M JIENCTBUS.
19. NAD*-3aBUCHMBbIe GpepMeHTb], 0COOEHHOCTU CTPOeHUs KopepMeHTa, NepeHoc TuJpu/-uoHa. [Ipumep katanusupyeMot GepMeHTOM peaKliu €
ydyactueM NAD*' (NADH).
20. CTpyKTypa aKTUBHOTO LJeHTPa ¥ MeXaHU3M J,eUCTBUS aJIKOTOJIb/IErUAPOTreHasbl.
21. Oco6eHHOCTH B3aUMO/JeMCTBUS C CyOCTPAaTOM U MeXaHU3M AeUCTBUSA JIaKTaTAeruporeHasnl.
22. ®naBonpoTteuHbl. OcobeHHocTH cTpoeHUs: FMN u FAD, yyacTue B kaTaiv3e rJyTaTUOHPELYKTa30M.
23. Tnamuunupodocdat: 0C06EHHOCTH CTPOEHMUS, YyYacTHe B KaTajJlM3e Ha IpUMepe NUpyBaTAeKapOOKCUIa3hl.
24. llupupokcanbdocdaT: 0CO6EHHOCTHU CTPOEHHUS, yUaCTHE B KaTalM3e Ha IpUMepe paleMa3bl aMUHOKHUCJIOT.
25. Iupupokcanbdocdat: 0cOOGEHHOCTH CTpPoeHHUs, ob6pa3oBaHMe UM poJib ocHoBaHus lludpda (Ha mnpumepe peakuuu, KaTajausupye-
MOM aMHUHOTpaHCcPepas3on).
[lo pa3geny ®u3nko-xMMHUUYeCcKHe acneKTbl GepMeHTaTUBHOIO KaTaaru3a

Benku kak 6MOKaTa/IU3aTOPbl. TUIBI TOMOTeHHOTO KaTa/ik3a: COJIMKEHUE U OPUEHTAlMs, KUCJIOTHO-OCHOBHOM, 3/IEKTPOQUIBbHBIA U HYK-
JseopuibHbIi. CpaBHEHHE (EepPMEHTOB C OpPraHUYeCKHMH KaTa/u3aTopaMu roMoreHHoro tumna (3¢p¢deKTUBHOCTb JeHCTBHUS, CleluPpUYHOCTD
Y cTepeocneuPUYHOCTb, PEryJaTOPHbIE CBOMCTBA GepMEHTOB). AMHHOKHUCJIOTHI, UX KUCJOTHO-OCHOBHbIE CBOMCTBA, MOJIIPHOCTb, IUAp0od06-
HOCTb U ruApoduIbHOCTD (mapameTp ['aHIia).

MexaHHU3M COpOLMK MOJIEKYJ U MOHOB Ha aKTHBHOM LieHTpe. BoJjoposHas CBsI3b, 3JIeKTPOCTaTUYECKUE B3aUMOJAENUCTBUS, TUAPodoOHbIE
B3aUMO/IeMCTBUS], KOMILJIEKCHI C IEPEHOCOM 3aps/ia U OLleHKa UX BKJaJa B copbuuio cyocTpaTa Ha pepmeHTe. KoHPOpMaLlMOHHbIE U3SMEHEHUS B
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CTPYKType OeJiKka U JIMraHja, CONpoBoxjawlide copbuuto. OneHka CBOGOJHOM 3HEPruU COpOLUMHM (9KCTpPAKLMOHHAs HIKCTPAKLMOHHO-
KOHpOpMalOHHAs MO/JeJH).

CB06OHAsA 3Heprusi cCOpoI UM cybcTpaTa Ha pepMeHTe KaK UCTOYHUK YCKOPEeHUs1 XMMHU4YeCKoU peakuuu. [Ipoousn "cBobogHass sHeprus -
KoopZHuHaTa pcauHu". OueHka MacliTaboB CBOOOJAHOM 3HepruM cOJIMKeHUs peareHToB. CpaBHEHUE, CKOPOCTH U CBOOOJHOM 3HEepruu ¢pepMeHTa-
TUBHOU U HepepMeHTATUBHOU peaKkliuy, MoJieb "Ka4-3aMoK'". Cnenupuieckoe, NpoAyKTUBHOE U HENPOAYKTUBHOE CBSI3bIBaHUE CyOCTpaTa U
depmeHTa. MexaHU3M COJIMIKEHUSI U OpUEHTAlLMU B GepMeHTAaTUBHOM KaTaJsu3e. Teopuu HanpspkeHus (Wid AedopManun) U UHAYLUPOBAHHOIO
cootBeTcTBUA (Komrtiann).

XuMHuyeckrue MexaHu3Mbl pepMeHTATUBHbIX peakiui. CTabuarMsalus nepexoJHOro COCTOSIHUS OOLUM KHUCJIOTHO-OCHOBHBIM KaTaJHU30M.
[IprMepbl KUCJIOTHO-OCHOBHOI'O KaTaJsiu3a pa3/IMYHbIMU QYHKIIMOHATIbHBIMU IpyNnnaMu B 6esikax (KapboKCUJibHAs IpyIna, aMUHOrpyIa, aMu/-
Hasd rpynna, UMHAa30J1, TUPOKCUIbHAsA IpyNnna), MexaHU3Mbl 3cTadpeTHOU nepeaadu 3apsaga U "push-pall”. [[poMexxyToyHble KOBaJleHTHbIE CO-
e/luHeHUs B pepMeHTAaTUBHOM KaTasiuse. IGPeKTbl MUKPOCPeAbl aKTUBHOIO IeHTpa. BiusiHue pacTBOpHTeJIsl HA peaKlUH HYKJIeoPpHUIbHOIO 3a-
MellleHHs], BHYTPEHHssl peaKMOHHasA CIOCOOHOCTb PYHKIMOHAIbHBIX IPYINI B GesKax.

Posib MOHOB MeTa/L/1I0B B pepMeHTAaTUBHOM KaTajiM3e. B3auMoCBSI3b KOOPAWHALIMOHHOIO .UMCJIa U TeOMETPUU KOMILJIEKCa, MPUMepPbl KOM-
IJIEKCOB METAJ/IJIOB C Pa3JIMYHON reoMeTprel B 6M0JI0Ta4eCKUXCUCTeMaX. Y CTOMYMBOCTb KOMILJIEKCOB, BJUSIHUE HAa Hee 3apsijJia U pa3Mepa HMOHa,
"XecTkocTu' W  "MATKOCTU"'  I€HTPaJbHOTO aTOMa U JIMTAH/la, OCHOBHOCTH JIMTAH/A, XeJIJaTHOTO U MaKpOUUK/IUYeckoro  3ddek-
ToB. KoMmyiekcoo6pa3oBaHre HOHOB MeTaJ/IJIOB ¢ 6eJiIkaMU. MexaHU3Mbl B3auMO/lecTBUSI GepMeHTa, MOHA MeTa/lJla U JIMraHja. XuMU4yecKrie Me-
XaHU3Mbl y4aCTUSA HOHOB MeTaJIJIOB B ppMeHTaTUBHOMKaTau3e. OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU C yYaCTHEM UOHOB MEeTa/IJIOB U UX
pOJiIb B GHM0JIOTMY€ECKUX NPOLeccax.

KodepmeHThl. OKHCAMTENBbHO-BOCCTaHOBUTE/IbHbIE KodpepMeHThl: NAD, FAD, kob6asamMuHbl ¥ Kob6asaMu/ibl (BUTaMuH B]), ackopbuHoBas
KUCJI0Ta, PeppUAOKCHUH (CTPYKTYypa M MexaHU3M JAelcTBUsA).KodpepMeHThl, He 06Jafalole OKUCIUTENbHO-BOCCTAHOBUTEJNbHBIMU CBOMCTBa-
MU: THAaMUHIUpodocdaT, nupugokcanbdocdat, TeTparupodosireBas KUCJA0Ta, OUOTHUI, KOPepMeHT A (CTPYKTypa U MeXaHU3M JIEUCTBHS).

MeToau4yecKre MaTepuUasbl AJis1 IPOBeAeHMs NPOLEeAYP OLleHUBAaHUA pPe3y/IbTaTOB 0Gy4YeHHUs
[lIka;1a olleHMBaHUSI 3HAHUH, YMEHUH U HAaBBIKOB SIBJISIETCS €IMHOM /IS BCEX AUCUMILIMH (MIPUBeieHa B TabJIMIlE HUXKE)

IITKAJIA U KPUTEPUU OLEHUBAHUA PE3YJIbTATA OBYYEHHUA no aucnuniauHe (MOAYJI10)

OneHka 2 3 4 5
PesysbTaT
3HaHuda OTcyTcTBUE @®parmMmeHTapHbIe 3HAHUSA O611Me, HO He CTPYKTYpPHUPOBAHHbBIE CdopmupoBaHHbIE cCUCTeMaTHYe-
3HaHUU 3HaHUA CKUe 3HaHUud
YMeHuga OTcyTcTBUE B Liesiom ycneuHoe, HO He B Liesiom ycnelHoe, HO coiepikalliee | YcrnemHoe U CUCTeMaTUYeCKOe yMe-
YMEHUM CHCTeMaTH4YeCKOe YMeHUe OT/ieJibHbIe TPO6esibl yMeHUe (J10- HUe
NyCKaeT HETOYHOCTH HENPUHIUIHU-
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aJIbHOT'0 XapakKTepa)

HaBbiku (BJs1age- OTtcyTcTBHE Hanuuure oTpenbHbIX HaBbl- | B niesnoM, cbopMupoBaHHblie HaBblKY, | ChopMUpOBaHHbIe HAaBbIKH, IPUMe-
50560)] HaBbIKOB KOB HO He B aKTUBHOHU dpopMe HseMble IPY pelleHuH 3aa4
PE3YJIbTAT OBYYEHUA ®OPMA OHEHUBAHUA

Mo AMCHUILIMHE (MOAYJII0)

3HaTb: CTPOEHUE U OUOJIOTUYECKHE PYHKIIMU OCHOBHBIX KJ1aCCOB OMOOPraHUYECKUX COeIUHEHUN, CBOM-
CTBA MUKPOOPraHU3MOB, CIIOCOOBI PETYJIAIUN OUOXUMUYECKUX MPOI[ECCOB, OCHOBHbIE HANlPaBJIEHUSAX
COBpeMEeHHOW OMOTEXHOJIOTUM Y MPUKJIAJHON OMOXUMHUH

3HaTb: OCHOBHbIE MEXAaHU3MBbI 1eUCTBUSI GEPMEHTOB Pa3HbIX KJIACCOB

MeponpUATHUS TEKyLIero KOHTPOJIA
yClieBaeMOCTH, YCTHBIM OIIPOC Ha 3K3a-
MeHe

YMeTb aHa/IM3UPOBATh HAYYHYIO JIMTEPATYPY C LleJIbI0 BbIOOpA HalpaBJIeHUsI U METO/0B, IPUMeHsie-
MBbIX B HCCJIEIOBAHUU 10 TeMe BbIMYCKHON KBaJIMPUKALLMOHHON paboThI,

YMeTb: CaMOCTOATEIbHO COCTABJATh IJIaH UCCJIe[J0BaHUSA

YMeTb: CaMOCTOSTEbHO IPUMEHSITh 3HAHUSI O CTPOEHUH U 6U0I0THYECKUX GYHKIUSIX OCHOBHBIX KJac-
COB OMOOpPraHUYEeCKUX COeIMHEHUH, CBOMCTBAaX MUKPOOPraHM3MOB, CI0CO0aX peryasiiuu 6MoxXxuMuye-
CKUX MPOIeCCOB, OCHOBHBIX HAMPaBJIEHUSX COBPEMEHHON 6GUOTEXHOJIOTUU U TPUKJIAJHON GHUOXUMUM C
1eJ1bI0 pellleHus MpodecCHOHANTbHBIX 337a4

YMeTb: aHa/IM3UPOBATh 9KCIIEPUMEHTAJ/IbHbIE JaHHbIE U JleJIaTh BbIBO/bl 0 GU3UKO-XHUMHUYECKHX 3aKO-
HOMEPHOCTSIX JIeUcTBUs pepMEHTOB

MepONpPUATHSA TEKYILETro KOHTPOJIS
yCIlleBaeMOCTH, YCTHBIN OIPOC Ha 3K3a-
MeHe

BJIa,U,eTb HaBbIKAMH IIOWCKA, KPUTHUI€CKOI'O dHAJIN34, O606LLIEHI/IH U CUCTeMAaTUu3al Haquoﬁ I/IH(l)Op-
MalMH, IOCTAHOBKH L[EJIGFI Hccjaea0BaHUA U BbI60pa OINITHUMAJIBHBIX HyTeﬁ N MeTOA 0B UX JOCTHUXEHUA

MepONPUATHUS TEKYILEro KOHTPOJIS
yCIleBaeMOCTH, YCTHBIN OIPOC Ha 3K3a-
MeHe
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