PaGouas nporpamma quCHHMILUIMHBI (MOAYJIs1) «XUMHYeCKHEe OCHOBBI OHOJIOTHYECKUX
NMPOIECCOB), BKIKYAIONIAN OLEHOYHbIE © METOAMYECKHE MAaTePHaJIbl

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -

IIpodeccronanpHBIC - INK-3. CmocoOeH  HCIIONB30BAThH

TMOJYUYCHHBIC 3HAHUA TCOPECTUYCCKUX
OCHOB (byHZ[aMeHTaJ'H)HI)IX pa3acion
XAMUU npu peleHnun
npodeccrnoHabHBIX 33124

1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTHKEHHMs, (POPMHUPYEMbIX JHCHMUILIMHOM

(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Ko
HHIHKATOPA Copep:kaHue HHIUKATOPA KOMIETEHIINT
KOMIEeTeHUHH
KOMIIeTeHIIHH
IK-3 IK-3.1 3HaeT TEOpETUYECKHE OCHOBBI (DYHIAMEHTAJIBHBIX PA3[esiOB XUMUU IPU
pemeHnn TpoecCHOHATBHBIX 33124
IK-3 IK-3.2 YMeeT UCHIONB30BaTh TEOPETUYECKHE OCHOBHI  (pyHAaMEHTaIbHBIX
pa3aenoB XMMHUH MPH PEIICHUH TPOPECCHOHANBHBIX 3144
TIK-3 IIK-3.3 Brnameer coBpeMEHHBIMH METOIAMH HCCIEAOBAaHHUS HAYYHBIX OOBEKTOB,
OCHOBAHHBIMH Ha (DyH/IaMCHTANBHBIX 3aKOHAX W NPUHIIMIAX XUMUHU

1.3. Pe3yabTarhl 00y4eHus 10 JMCHUILIHHE (MOIYJIIO0)
Heab u3yyeHHs: AUCHUILVIMHBI (MOAYJIsI) — MU3YyYCHHE CTPOEHHUS M CBOMCTBA MAaKpOMOJIEKYII,
BXOJSLIMX B COCTaB )KMBOW MaTEPUU, UX XUMUUECKHUX MIPEBPALLEHUI U POJIU ATUX IIPEBPALLICHUM
IUIs TIOHUMaHUsS (PU3MKO-XUMUYECKUX OCHOB JKHU3HEAEATEIbHOCTH, MOJIEKYJIIPHBIX MEXaHU3MOB
HACJICJICTBEHHOCTH, aJanTaliil OMOXMMHUYECKHX IPOLECCOB B OPraHM3Max K HU3MEHSIOIINMCS
YCIOBHSIM OKpY’Kalolled cpeabl; IMOHMMaHUE €JUMHCTBA METabOJIMYEeCKHX IPOLECCOB B
OpPraHMU3ME U UX PETyJISILMY HAa MOJIEKYJISIPHOM, KJIETOUHOM U OPIraHU3MEHHOM YPOBHSX.
B pe3ynbrate n3ydyeHus: AUCHUILIMHBI (MOLYJIs) 0Oy4YarOUIMiCs JOKEH
3HATh:
® TEOPEeTUYECKHE OCHOBBI OMOJIOTMUECKOM XMMHUHU: COCTAB U CTPOCHUE KIIETKH;
® CTpPOEHHME M XUMHUYECKHE CBOWCTBA AMUHOKHCIIOT, HYKJIEMHOBBIX KHCJIOT, JIUIIHJOB,
YIJIE€BOOB;
cTpoeHue U (PyHKIUU OEJIKOB;
MEXaHU3M M KHHETHYECKUE 3aKOHOMEPHOCTH (DEpPMEHTATHBHOTO KaTaju3a,
MeTabOoI13M YIJIEBOOB, KUPHBIX KUCIOT, aMUHOKHCIIOT;
® MEXaHU3Mbl XpPaHEHHUs U peau3aliy FeHeTHIeCKO nHpopmanuu;
® MEXaHW3MBbI JEHCTBUS TOPMOHOB;
e MEXaHW3M IepeJauy HEPBHOI'O UMITYJIbCA U POJIb HEHPOMEANATOPOB;
® MEXaHHU3MBbI JeHCTBUS JIEKAPCTB U KCEHOOMOTHUKOB U UX METa00IN3M;
yMeThb:
® CIIOJIB30BATh IIOJyYEHHBbIE IPU M3YYEHUM Kypca 3HAHHUS [ OHOpalMOHAJIBHOTO
KOHCTPYUPOBAHUS HOBBIX OMOJIOTMYECKU aKTUBHBIX COEIUHEHUI;
® aHATU3UPOBATh BO3MOXKHbIE OMOMMIIEHM B OpraHuU3Me MpPHU BO3JACHCTBUM Ha HETO
Pa3IMYHBIX KJIACCOB XMMUUYECKUX COCIUHEHMI;
e pa30uparbCsi B META0OJMUYECKUX CXE€MaxX OpraHu3Ma, MOJEIUpPOBaThb OMOXHMHYECKYIO
B3aUMOCBSI3b MEX1Y pa3IMYHBIMU META00JINTaAMU;
® BBUBIATH (DYHKIIMOHAJIbHBIE I'PYNIBl B COCTaBE HOBBIX COEAMHEHUN, KOTOpPHIE MOTYT
IpeBpaliaTbcsi B  TENAaTOTOKCUYHbIE M  MYTareHHble TPYIIbl B  pe3yibTare
o6uotpanchopmarum;



BJIAaA€Th:

TEPMUHOJIOTHEN B 00JIaCTH OMOXMMHUHU M MOJIEKYJISIPHOIM OMOIOTHH;
METOJI0JIOTHENH OMOXMMHUYECKOTO MOIX0/Ja K U3YUYEHUI0 XUMUU OMOJIOTHYECKH aKTHUBHBIX

BCIICCTB.

2. O0bem, CTPYKTYpA U cOiepKaHUe JUCUMIINHBI (MO1YJIs1)

2.1. O0beM JMCHUILIHHBI (MOYJIS1)

2.2. Temsbl

Buowt yueonoi pabomut Dopmut 00yuenun
Ounan
OO01IAasi TPYI0EMKOCTD: 3aUCTHBIC CAMHHUIIBI/TaChI 5/180
KoHTakTHas padora: 124
3aHATHS JEKIIMOHHOTO THITA 32
3aHATHS CEMUHAPCKOTrO THIA 80
Koncyabrauumn 12
IIpoMe:KyTOUHAsI aTTeCTAINS 9K3aMeH
CamocrosiTesbnasi padora (CP) 56

(pa3mesbl) JAUCHMILIHHBI

(MoayJisi) ¢ YyKa3aHMeM OTBeIE€HHOr0 Ha HHMX

KOJIMYeCcTBa 4acoB 1o ¢popMam 00pa3oBaTeibHOM 1eSITeJILHOCTH
Ounas ¢hopma odyuenusn

Buanbl yueoHoii padoTsl (B yacax)
Ne | HaumenoBanue Tem Konraknan padora
3ansaTus
n/m | (pazaesnoBn) 3aHATHSA CEMHHAPCKOrO THIIA CP
JIGKIMOHHOTO THIIA
J Hnble 113 C JIP Hneble
I. CTpyKTypHBIE 12 0 10 0 16 0 18
MOJIEKYJIBI
OHOITOIMMEPOB
2. Mertabonusm 10 0 10 0 16 0 19
3. MexaHu3MBl peryIsuuu 10 0 12 0 16 0 19
u 3aIUTHI
KHU3HCACATCIBPHOCTHU
KIIETKH
Ilpumeuanusn:

JI — nexumm, [13 — npakruyeckue 3ansatus, C — cemunapsl, JIP — nabopatopusie padots, CP — camocrosiTensHast

pabora.

2.3. ConepxaHue IUCHMIUIMHBI (MOAYJs), CTPYKTYPHPOBaHHOe MO TeMaMm (pas3jejaM) H
BUJaM padoT

Conep:xkaHue JEKIMOHHOTO Kypca

Ne
n/n

HaumeHnoBaHue TeM (pa3jiesioB)

Coz[epma}me JIEKIITUOHHOTI'0 Kypca

1.

CrpyKTypHbIE
OuoronMMepoB

MOJICKYJIbL

VYraepogpl.  CrepeoXuMuss ©  CTPYKTYpHbIE  OCOOCHHOCTH
MOHOCaxapuloB, WX B3aWMHble TMpeBpalleHus. Jlucaxapumisl,
oJMrocaxapuabl M mojucaxapuabl. OOpa3oBaHHE TJIMKO3HMIOB, HX
poJib B KMBOM MPUPOJE, CUHTETUUECKUH MOIAXOJ K IJIMKO3UJIaM.

[IpomsBomHBIE  MOHOCaxXapuaoOB W IOJHCAaXapuioB,  UX
WCTIONB30BaHUE B  IPOU3BOJICTBE  JICKAPCTBEHHBIX  (OPM.
AmMuHOCaxapa ¥  TPOAYKTHl  OKHCICHUS  MOHOCAaXapHIOB.

ANETWITIIOKO3aMHH, XWTHH, TElapHH, THaypOHOBas KHCIOTA.
[Tonyuenne acKOpOMHOBOHM KHCIOTHI M €€ ydacTHe B PEryJisiuu
oOMeHHBIX TpoueccoB. HyxnenHoBble kuciotel. CTpoeHHE W
TayTOMEpHsl  NHUPUMHIMHOBBIX W  IYPHHOBBIX  OCHOBaHHMH,
TMIIOKCAHTUH M KcaHTHH. OOpa3oBaHUE HYKIJICO3UAOB C y4acTHEM
pubo3sr u ge3okcupubo3bl. CTpoeHHe pHUOOHYKICHHOBBIX U
JI€30KCUPHUOOHYKIICUHOBBIX ~ KHCIOT. KoaupoBaHue OENKOBBIX
MOJIEKYJI, TIPOLIECCH PEIUIMKANH, TPAHCKPHUIILUK U TPAHCIISLUH.
Hapymenuss B crpykrype HAHK, xumuueckuii MyTtareHes,
QHTUMETa0OMUThl KOMIOHEHT HYKJIEHMHOBBIX KHCJIOT M JpyrHe
MIPOM3BO/IHBIC HYKJICOTHIOB B KAYECTBE JIEKaPCTBEHHBIX

cpenctB. MHTepKaIATOPEI.




Jlununer U knerouHele MeMOpaHbl. JKHUpHBIE KHCIIOTBI, CIIOXKHBIC
3GUpPHl KHUPHBIX KUCIOT C TIAMICPUHOM W BBICIIAMH CITUPTAMH.
buonoruveckas pojib MMOJMHEHACBHIIICHHBIX JKUPHBIX KHCIIOT,
OKHCIIUTENIbHOEC  MPEBPAICHHE  apaxWJOHOBOW  KHUCIOTBI  C
oOpazoBaHueM MPOCTarJIaHINHOB, MPOCTAUKIHHOB "
TpoMOOKcaHoB. DocaTnaHbIe KUCIOTH U CTPYKTYPHBIE 3JIEMEHTHI
KJICTOYHBIX MeMOpaH Ha uX ocHoBe. CQOUHTOMUOHNIB U
CTEpPOMIHBIE JIUMUABI (XOJECTEpPHH, JIAHOCTEPUH, SPrOCTEPUH).
CtpoeHne  KJIETOYHBIX  MeMOpaH,  MeMOpaHHbIE  OEJKH.
[MpoHunaemMocTb MeMOpaH Jjisi Pa3IMYHBIX THUIIOB MOJEKYII,
MACCUBHBIAH W aKTHBHBIA TPAHCIOPT BELICCTB 4epe3 KICTOYHBIC
MeMOpaHbl. MeMOpaHHBIN TOTSHIIHAL.

AMHMHOKHCIIOTBI, nenTuasl M Oenku. benmkoBble W HeOenKoBbIE
aMUHOKHUCIIOTBI, CTPOCHHEC OCITKOBBIX aMHHOKHCIOT U WX
KiaccuduKanys, NenTHIbl U OeIKH. AMHHOKHCIOTHI B KauecTBE
CTPYKTYPHBIX 3JIEMEHTOB OENKOBBIX MOJIEKY]l M B OOMEHHBIX
npolieccax B kadecTBe MeraboiauToB. HezamMeHHMbIe U 3aMEHHMbIC
aMHHOKHCIOTHL. PoJIb (DYHKIIMOHANBHBIX TIPYNN aMHUHOKUCIOT B
Oenkax, TIMIMH, TMPOJMH M LUCTEHH. [lepBUYHAs, BTOpUYHAs,
TpeTHYHAsT W UYETBEpTHYHAS CTPyKTypa OenkoB. [mmpodoOHBIE
B3aUMO/ICHCTBUS, BOJOPOJIHBIE W HMOHHBIE CBSI3H, PETYJSIPHBIE U
HUpPETYISApPHBIE YYacTKA B CTPYKType OCNKOB, -CIHpalb © -
cTpykTypa. ['moOymsipusie u Gubpusuisapusie Oenku. JeHaryparms
W CaMOOpTaHM3alMsl IPOCTPAHCTBEHHOTO CTPOCHHS OEIKOBBIX
MOJIEKYJI, CTPYKTypHbIE mepecTpoiiku 0enkoB. DyHKkIuKu OEIKOB B
opraHusme.

DepMeHTHI. OCHOBBI (hepMEeHTaTUBHOTO KaTanmsa.
Karanmsupyemble  (epMEHTAMH  XUMHYECKHE  MPEBPAICHUS,
HOMEGHKJAaTypa U  Kiaccupukamus  (EpMEHTOB, IPUMEPHI
(EepMEHTATUBHBIX PCAKIMNA: OKHCIUTEIHHO-BOCCTAHOBUTEIEHBIC
peakuuu, peakuuu THJPOJIN3A, MepEeHoOC Pa3IMYHBIX
(GYHKIMOHANBHBIX ~ Tpynnm ®  japyrue  peaknuu.  OOmme
NpeACTaBICHUsT O (EPMEHTATUBHOM KaTalli3e, MOJICTb «KIIFOY-
3aMOK» ¥ TNPHHIMI HWHAYIUPOBAHHOTO COOTBETCTBHS, d(PdexTs
COMMKCHUSI  PEardpyroliuX TPyMI, AecTadWIn3alui  CBSI3CH,
KHCIIOTHO- OCHOBHBIH KaTallu3 B AKTHBHOM IIGHTpE JIHa3.
MexaHU3MBI peryisun AKTUBHOCTH (epMeHTOB.
Annocreprdeckue (GepMeHTbl. ANMO(EpMEHTHl W MPOCTETHYECKHUE
rpynnbl, KopepMmeHTbl u Kodakropel. BuramuHel B ponu
NPEALIECTBEHHUKOB KogepMmeHToB. Murubuposanue ¢epMeHTOB.
KonkypentHoe unrubmpoBanne (epMEeHTOB, aHTHMETaOOIUTH B
KayeCcTBe  JICKAPCTBEHHBIX  CpPeACTB.  HeKoHKypeHTHOe U
OCCKOHKYpEHTHOE MHTHOUPOBaHNE (DEPMEHTOB.

Mertabonmsm

OO0mue 3aKOHOMEPHOCTH METa0OJIMYeCKUX TmporeccoB. Oomrue
IpeACTaBIeHUs. 0 MeTabonnueckux npoueccax, AT® — ucrounuk
XMUMHUYECKOH  sHepruu. B3amMocBs3b ~ KaTaOONMYECKUX U
aHa0OJIMYECKUX TMPEBPALICHUN, WX JOKanu3aiws. JIuHelHble u
LIUKINYECKHE MpeBpalieHuss MeTa0oJuToB. Makposprudeckue
COEIMHEHUSI B POJM HOCUTEIEH XUMHUYECKOW JHEpPruu B
MeTabOIMYECKHX TPOIIeCcCax.

KaTtabonmnueckue mnpeBpamieHus. B3anmMocBsi3p KaTaOOIMIECKUX
LEMOYeK MPEBPALICHUH  Ppa3lIWYHBIX  KJIACCOB  IHTATEIBHBIX
BEIIIECTB. Karabonnueckue MIpeBpaILEeHUs TJINKOTeHa.
I'mukonuTrudeckue MpeBpalieHUss T'eKCO3 C y4acTHEM TeKCOKHHA3,
anpoyia3, JeruAporeHas, oOpa3oBaHWE MNUpPyBaTa, MOJOYHOM

KHCIIOTBI u CIIUPTOBOE OpoxeHue. O6pazoBanue
arerunkoepmMeta A B NHPYBATACTHIPOTEHA3HOM KOMILIEKCE
(hepMeHTOB: TraMuHTIIpodocdar, JIUTIOEBAsI KHCIIOTA,

¢maBonporennsl. L{ukn TpukapOoHOBEIX KucimoT (mukia Kpedca).
OOpa3oBaHHWe  JIMMOHHOM  KHCIOTBI W €€  IIMKINYecKoe
NpeBpalleHne B IMKJIE TPUKApOOHOBBIX KHCJIOT, OJIOKMPOBKa
npeBpaiieHuid  ¢ropameratoMm  u  ManoHatoMm. OOpasoBanme




OKcajoalieTata M3 TmpyBara (aHamiepo3). ['eHepupoBaHme
BOCCTAHOBHUTEIIHOTO  IOTEHI[MAa, JHEPIreTHUYCCKHHA  BBIXOJ
aHa’pOOHOTO M a’poOHOro Kartaboim3Ma TIIOKO3Bl. Karabommsm
JKUPHBIX KUCHOT. -OKHCIIEHHE JKUPHBIX KHCIOT C Yy4YacTHEM
JETUAPOTEHAa3, a3 M THONa3. MEXaHW3M TPaHCIOPTA KUPHBIX
KHCIOT B MHTOXOHJIPHH, POIb KapHUTHHA. BKIIOYEHHE B IMKI
Kpeoca MPOITMOHOBOI KHCJIOTBI c y4acTHeM
KoOamaMHUH3aBUCHUMOTO (epMeHTa, BUTaMuH B12. Karabonuyeckue
MpeBpalleHns] HEHACBIIIEHHBIX XHUPHBIX KucioT. Karabonuyueckue
mpeBpameHus annpaTHIeCKuX M apoOMaTHYeCKUX aMHHOKHCIOT.
OO0pa3zoBaHue -KETOKUCIOT M PEaKIHUU JAeKapOOKCHIMPOBAHHS
aMHHOKHCIIOT TpU Kartamu3e nupuaokcanbocdarzaBHCUMBIMU
¢depMenTamMu.  MeXaHU3M ~ OKUCIMTCIBHBIX  IPEBpaIlCHUN
(deHWNIATAaHWHA W THPO3WHA, (CHWIKCTOHYpHA. MeXaHU3MBI
JICTOKCUKAIIMM W BBIBEIACHUs OOpasyromierocss amvuaka. [{uki
MOYCBUHEI.

OxkucnutenbHoe  (GochoprmmmpoBanre. CTpoeHHE MHUTOXOHIPHH,
TPaHCIIOPTHBIC 6CJ'IKI/I U DJICKTPOHIEPCHOCAIUEC TMMUIMCHTBI B
MeMOpaHax MHUTOXOHAPHA, MEXaHH3M CO3JaHUsl T'PaJHCHTa
KOHIICHTPAI[Mi TMPOTOHOB B MEXKMEMOpPAaHHOM MPOCTPAHCTBE
MUTOXOHIPHIA u COBpPEMCHHEIC MPECTABICHHUS 0
XEMHOCMOTHYCCKOM ~ MeXaHu3Me  QyHKiuoHupoBanus ATO-
CHHTETA3bI.

Amnabonndeckue nmporecchl. [JIIOKOHEOTeHe3 U ero CONOCTaBJICHHE
C TJIMKOJIM30M, OOpaTUMbIe M HEOOpaTHMbIe CTaIUM TJIHMKOJIU3a U
TJIIOKOHEOTeHe3a. DHEPreTUUecKhe 3aTparhl Ha TIIOKOHEOTeHE3.
buocuHTe3  KHUPHBIX  KUCIAOT W3  aneTuikopepmMeHta A,
MYJIBTU(QEPMEHTHBI KOMILIEKC C YYaCTHEM allMINEPEeHOCSIIEro
Oenka. AuermnkodpepMeHT A B OMOCHHTE3€ TEPIICHOMJOB:
MEBAJIOHAT,  HM3OMCHTCHWIMUpopochaT, CKBaJIeH U €0
npeBpalleHne B crepoubl. biokaropsl 00pa3oBaHusi CTEPOHIOB B
pOJM  AHTHMHUKOTHYECCKHX cpencTB. OOpa3oBaHHE a30THCTBIX
OCHOBaHMH W HX TMpeBpamieHus. buocuHTe3 ammdaTHIeCKuX
AMHWHOKHCJIOT, JJAKTaTCHUHTAa3a. buocunres ApOMATHYCCKUX
aMHHOKHCIOT.  MexXaHu3M  aHTUMETa0OJHMTHOM  aKTHBHOCTH
dochonomermnrnunuHa. [IpOMBIIITICHHBIH CHHTE3 METHOHUHA.
OO0pa3oBaHue IENTUI0B, ONOCHHTE3 NtoTaTHOHa. CHHTE3 OCIKOB B
pubocomMax, MAaTpPUYHBIC W TPAHCIOPTHBIC PHOOHYKICHHOBBIC
KHCJIOTHI.

®dorocunTe3. CBETOCOOHMpAIOIINE TUTMEHTBI M (POTOPCAKIIMOHHBIH
LEHTP B MeMOpaHe XJIOPOIUIACTOB, POJIb KAPOTHHOWIOB B TAIICHUN
CHHIJIETHOTO  KHCIIOpOJa. ODJCKTPOHIEPEHOCSIIHE ITHTMEHTHI,
reHEpUPOBaHKE BOCCTAHOBUTEIBHOTO MOTEHIMANA B (POTOCHCTEME
I u obpazoBanme AT® B ¢orocucreme II. Xummsm ¢ukcanun
muokcnga yriaepojga (mukn KanbBuHA), TEMHOBBIE PEaKIHUU U
CBETOBOC JIBIXaHUE.

MexaHu3MBbl peryauruyu U 3allrdThbl
KUBHCACATCIBHOCTHU KIICTKHU

HeiiporymopanbsHast  perynsiuus. ['OpMOHBI, IUTOKMHBI U
HEHUPOMEIUATOPBI.

MexaHu3M ~ Tepeadd  HEPBHOTO  WMIyJIbca M POJb
HEHpOMenaTopoB B 3TOM Ipolecce. I mnoramamyc, rumodus u
JKeIle3bl BHYTPEHHEH Cekperuu. [OpMOHBI THIOTalamyca |
ramogusa.

MexaHU3M MPOSIBICHUS FOPMOHAIBHONW AKTUBHOCTH Yy TOPMOHOB
MENTHIHON W CTEPOMIHON Tpupoabl. ['opMOHaNBHAsT aKTHBHOCTH
anapeHanuHa  (permentopsl, G-OenakW,  aJCHWIATIHMKIA3A |
dochonudrcrepaza). BazonpeccH M OKCHTOIMH. AHTHOTCH3WH U
COBPEMCHHBIC AHTUTTIHIIEPTCH3UBHBIE CPEICTBA, OJIOKHPYIOIIHE
obpaszoBanue anrmoteHsuHa II. dapmakojorndeckoe 3HAYCHHE
MHHEPAIIOKOPTHKOUIOB ¥ TIIFOKOKOPTUKOHUIOB. [10710BBIE TOPMOHEI,
aHa0oJMYecKre TpenapaThl U TOPMOHAIBHBIE MPOTHBO3a4aTOYHEIC
cpenctea. 'opMOHANBEHBIE CHCTEMbBI PACTCHUH, HACCKOMBIX.
Metaboan3M  KCeHOOHMOTHKOB. TpaHCIOPT ¥ IpeBpallcHHS
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MOJSIPHBIX M HEMOJSIPHBIX KCEHOOMOTHKOB. MexanmMm. C-
THJPOKCUIMPOBAHUSI B MPUCYTCTBHHM OKCHI'€HA3 CMEIIaHHBIX
¢yHKUMi (M30UpaTeNbHBIe U HeM30UpaTeNbHBIe TUTOXPOMEI P450).
Peaxiumn OKHCIICHHS, THIIPOJIH3a u BOCCTaHOBJICHHS
KCEHOOMOTHKOB ~ MHAYKIUST ~ MHUKPOCOMAaJbHBIX  OKCHI'CHA3
JTUOKCHHAMHM W aHAJIOTHYHBIMHA COCJUHEHHMSAMH. TOKCHYHOCTD
MPOMEKYTOUHBIX ~ MPOAYKTOB  MeTabojgH3Ma  KCEHOOHMOTHKOB,
MEXaHW3M  KaHIEPOreHHOW  aKTUBHOCTH  OCH3IUpEHa W
AQHAJIOTHYHBIX ~ coenuHeHWHd.  OOpa3oBaHHE  TIIIOKYPOHATOB,
cyi1bp(aToB W JPYrMX pacTBOPUMBIX B BOJIC KOHBIOTATOB U3
THIPOKCUIINPOBAHHBIX KCEHOOMOTHKOB. Jetoxcukanms
ANKIIIATOPOB TITFOTATHOHOM.

Krnetku 1 akTUBHBIN KUCIOpOA. [ MNIEPOKCUIHBINA U OKCUIAATUBHBIN
cTpecc. MexaHM3MBI 00pa3oBaHMs CYNEPOKCHIA, IEPOKCHUAA M
THIPOKCWIIBHBIX — PaAMKANIOB B KHMBBIX KIETKa. MexaHu3M
OKHCIIUTEIILHOTO TOBPEX/ICHUSI KOMIIOHEHT KJIETOYHBIX MEMOpaH.
Cynepokcua-aucMyTasa u KaTanasa. [Ipupoapie aHTHOKCHIAHTHI.

CojaeprxaHue 3aHATHI CEMHHAPCKOI0 THIIA

HaumenoBaHnue Tem (pa3jeJioB)

Tun Coz[ep)lcalme 3aHSATHH CEMHUHAPCKOIo TUIA

CTpyKTypHbIE MOJICKYJIBI
OmoTnoTMMEpOB

I13, | Crepeoxumus u CTPYKTypHBIE 0COOEHHOCTH
JIP | MoHOCaxapuaoB, nx B3aUMHBIC TPEeBpAIICHHS.
XuMUYeCKHe CBOMCTBA U METOJIbI CHHTE3a YTIIEBOJIOB.
[Monyuenne ackopOMHOBON KHCIIOTEHL.

Crpoenye ¥ TayTOMEpHs NMUPUMHIUHOBBIX U ITyPHUHOBBIX
OCHOBAHMH. Crpoenue PUOOHYKIICMHOBBIX u
JIe30KCUPHUOOHYKIIEMHOBBIX ~ KHCIOT.  Hapymenuss B
CTPYKTypE JHK, XUMHUYECKUH MyTareHes,
aHTUMETA0O0JUTHl KOMIIOHEHT HYKJICUHOBBIX KHCIIOT H
JIpyTHe  TpPOW3BOAHBIC  HYKJICOTHIOB B  KadeCTBE
JIEKapCTBEHHBIX CPEACTB.

Krnaccudukanms  gumunoB.  CTpoeHHE — KIICTOYHBIX
MeMOpaH. [laccHBHBIM M aKTHBHBIN TPaHCHOPT BEIIECTB
yepes kieroynbie meMopanbl. Na/K-ATd-aza.
Krnaccudukanms amMuHOKUCHOT. Poib (yHKIMOHANBHBIX
TPYII aMHUHOKUCIOT B Oenkax. IlepBuunasi, BTOpu4Has,
TpeTHYHass W  YEeTBEPTUYHAS  CTPYKTypa  OEIKOB.
I'mapoo6-Hble B3aMMOICHCTBHSA, BOJOPOIHBIC W HOHHBIE
CBSI3H, PETYJISIPHBIC M UPPETYIAPHBIC YIACTKH B CTPYKTYpE
0eKoB, -cIupaib u -CTpPYKTypa
Karanmsupupyemsie (epmeHTaMH XUMHYECKHE
NpeBpalleHNs], HOMEHKIIaTypa 1 KiaccuprKanus
(hepMeHTOB, MpUMeEpH! PEPMEHTATHBHBIX PEAKIIHH.

MeTtabonusm

113, | AHa’poOHBIE ¥  a’poOHBIA  KaTabONM3M  TIFOKO3BI
JIP | OxkucnurensHOE AEKapOOKCHUIMPOBAHHUE IPYBATa.

Huxn Kpeoca.

-OkucineHne  KHUpHBIX  KuchoT.  KartaGonmmyeckue
NpeBpaIleHNs] HEHACHIIIEHHBIX )KUPHBIX KUCIIOT.
MexaHu3M OKHMCINTEIbHBIX NpeBpalleHui (eHnIaIannHa
Y TUPO3HHA, (PEHUIKETOHYPHSI.

CrpoeHue MHTOXOHIpPUH, TPAHCHOPTHBIE O€NKH H
JNEKTPOHIEPEHOCAIINe  NUTMEHTHl B MeMOpaHax

MHUTOXOHPHH, MEXaHNU3M CO3JaHUs rpajueHTa
KOHLICHTpaIii TIPOTOHOB B MEXMEMOpPaHHOM
MPOCTPAHCTBE MHUTOXOHAPHH " COBpEMEHHBIE

NPEACTaBICHUSI O  XEMHOCMOTHYECKOM  MEXaHU3Me
¢ynkumonupoBanust AT®-cunTerassl

XumusMm puKcanuu auokcuaa yrieponaa (uuki Kamssuna),
TEMHOBBIEC PEAKIIUU U CBETOBOE JIbIXaHHE.

I'mokoHEOTeHEe3 M €ro CONOCTABIICHHE C TITHKOIH30M.
brocunTe3 JKUPHBIX KHCIOT. AneTuikodpepmMeHT A B
OmocuHTe3e  TepreHonnoB. (OOpa3oBaHHE  a30THCTHIX




OCHOBaHHWH M WX TIPEBPAIICHHUS.
brocuHTe3 anuaTiIeckux U apOMaTHICCKUX
aMuHOKHUCIOT. CuHTE3 0eIKOB B prubocoMax
3. MexaHu3MBbl PEryJILMA U 3aIIUThI 113, MeTabom3M KCEHOOMOTHKOB
SKA3HEAEATEILHOCTH KIIETKU JIP MexaHu3Mbl 00pa30BaHMs CYIEPOKCHIA, MEPOKCHUAA U
TUIPOKCHIIBHBIX  PagUKaJIOB B JKUBBIX  KJICTKA.
CynepokcuiucMyTasa u Karajasa. MexaHn3m
OKHCITUTEIBHOIO TMOBPEKACHUS KOMIIOHEHT KJICTOYHBIX
MeMOpaH.
Conep:kaHue caMOCTOSITE/ILHOH PadoThI
ryi[ HaumeHoBaHue TeM (pa3iaeion) Conep:kanue caMOCTOSITETbHOI PadoThI
1. CtpyKTypHBIE MOJIeKyJbl | M3ydeHne IeKIMOHHOTO MaTrepuana, IOATOTOBKA K 3aHITHAM
OmonoIMMepoB CEMHHAPCKOT0 THUIIA, O03HAKOMJIEHHE i mpopadoTKa
PEKOMEHAOBAaHHOH  JIHTEpaTypsl, paboTra ¢  DJIEKTPOHHO-
OUONMOTEYHBEIMU CUCTEMAMK
2. Merabonusm
3. MexaHH3MbI PETYIISIUA U 3alUThI
JKH3HEACATEILHOCTH KICTKH

3. OueHouyHble MaTepuajbl 1Jisl MPOBeJeHUs] TeKYIIero KOHTPOJIs1 ycleBaeMoCTH (B TOM
yucjiae PyO0eKHOro) M TPOMEKYTOUHOH AaTTeCTANMU O0YYAIIIUXCHA MO JUCIUIJIHHE
(Mmony.110)
[lo nucuunnuHe (MOIYJIO) MPEIXyCMOTPEHBI CIEAYIOIINME BUIbl KOHTPOJISI KadyecTBa

OCBOCHHUSI:

® TEKYIIMH KOHTPOJb YCIIEBAEMOCTH (B TOM YHCJIE PyOEIKHBIN);

® IIPOMEXYTOYHAS aTTECTAIMS 00YJArOIIMXCS MO AUCIUILTHHE (MOAYIIIO).
3.1.1. OueHo4YHbIe MaTePUAJIBI AJIs1 IPOBEIEHUs TEKYIIero KOHTPOJIs yCIeBAeMOCTH (B TOM
yucjie py0esKHoro) no JMCuMILvInHe (MOxyJiio)

Ne | Konrpoummpyembie TeMbl (pa3/esibl) HanMeHoBaHMe OLIEHOYHOTI'0 CPe/ICTBA
n/n
1. CTpyKTypHBIE MOJIEKYJIbI OUOTIOINMEPOB
2. Merabonu3m
3. MexaHu3MBbI peryIsnun n 3aIIUTHI
JKU3HEIeATEIbHOCTH KJICTKH

3.1.1. TunoBbie KOHTPOJIbHbIE 3aJAHUS
KonTposabHblii padoTa
Paznen 1
1. XapakrepucTvka YpOBHEH oOpraHu3anuu >kMBOHM wmaTepud. OCHOBHBIE KJIACChI
O6nonsieMeHToB. DYHKIIMU MAKPOIIEMEHTOB (B KAKOM BHUJC M B COCTaBE KaKUX BEIICCTB
BCTPEUAIOTCS B OPTaHU3ME).
2. YrneBonsl: Kiaccu(uKanus, BUIbl H30MEPHH, OCHOBHbIE (DYHKIIH B OpraHU3MeE.
3. CtpoeHue yrieBoAOB, BHYTPU- U MEXKMOJEKYJSIPHBIC TNIMKO3HUHBIE CBSI3U (MHPAHO3bI,
(GypaHO3bI, OJIUTO- U MOJIUCAXAPHUIBI).
4. XuMHUYECKHE CBOMCTBA MOHOCAXAPHUIOB.
AHOMeEpHasi TUJIPOKCWJIbHASI TPYIIa B MOJEKyJaX MOHOCAaXapHua0B, €€ peaKlMOHHas
crocobHocTs. OOpa3oBaHue MIMKO3UI0B U UX POJIb B )KUBOM MPUPOJIE.
[Tosryuenue Butamuna C.
buonornueckas ponb ButamuHa C.
[TpuHumn cunTe3a qucaxapuoB 1o Merony Kenurca-Knoppa.
[Tonucaxapuasl. CTpoeHHe LEeIUTI0I03bl U Kpaxmaia. [louemy nenironosa 6osee mpoyHa
1 060Jiee KOMITAKTHA TI0 CBOEH CTPYKTYpE, 4eM Kpaxmai?
10. IlpuBenuTe mnpuMepbl HCHOJIB30BAHUS LEJUIIONO3bl B TEXHHUYECKMX LEISIX U B
MIPOU3BOJICTBE JIEKAPCTBEHHBIX (POPM.
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11.
12.
13.
14.

15.
16.

17.
18.

19.
20.

21.
22.
23.
24.

25.

OnummuTe 0cOOEHHOCTH CTPOSHHS U (PYHKIIMH 1IEIJUTIONO03bI, XUTHHA U I'ellapHHa.
XapaKkTepruCTHKa OCHOBHBIX KJIACCOB JIUIIHJIOB.

@DyHKINH JUNHI0B B OPTaHU3ME.

Posb npou3BOIHBIX KUPHBIX KUCIOT B MOCTPOCHUH OMOJIOTHYECKUX MEMOpPaH, OCHOBHBIE
HACBIIIEHHBIC ¥ HEHACHIIIIEHHBIE )KUPHBIE KUCIOTHI B COCTABE JIMIUA0B MEMOpaH.
Crtpoenue u pyHKIIMA OHOMEMOpaH.

CpaBHHUTENIbHAS XapaKTEPUCTHKA MOJIEKYJIIPHOTO COCTaBa IJIa3MaTUYecKO MeMOpaHbI
HEeHpoHa, SpPUTPOLIMTA U BHYTPEHHEH MeMOpaHbl MUTOXOHIPUA.

[TponunaemMmocTs MEMOpaH /ISl pa3IMYHBIX THIIOB MOJIEKYJ U HOHOB.

Bunel opranuzanum TpaHcmopTa uepe3 Ouosorndeckue memOpanbl. [laccuBHBIN U
AKTUBHBIN TPaHCIIOPT.

Mexanusm padotsl Na'/K'-ATPa3bl; Kakoi BHI TPAHCIIOPTA 37€Ch PeaTn3yeTcs?
CTpyKTypHBIE 3JI€MEHTBI, IPUHLUI TOCTPOEHUS U (QYHKIIMU J1€30KCUPUOOHYKIEHHOBBIX
U pUOOHYKIIEUHOBBIX KHCIIOT.

N300pasute cTpykTypHbIe (hopMyisl KommuiemenTapusix nap JJHK u PHK.

Buapl MyTareHHBIX areHTOB U UX JIEHCTBUE Ha HYKJICMHOBBIE KUCIIOTHI.

Crpykrypable aHanorn komnoHeHT JJHK m PHK u ux ucnons3oBaHue B KadecTBe
JIEKapPCTBEHHBIX CPEJICTB C aHTUMETA0OJUTHBIM MEXaHU3MOM JEHCTBHSL.

CrnocoObl  cuHTE3a aMHMHOKHCIOT. [IpoGiiema moOMyyeHHs ONTHYECKH YHUCTHIX
AMUHOKHCJIOT.

OCHOBHBIE KJIACChl TMPOTEMHOT€HHBIX AMHHOKUCIOT, HMX poOjb B (OpMHUPOBAHUH
TPETUYHOU CTPYKTYpbI OEIKOB.

26. CTpyKTypHbIE YPOBHHU yIaKOBKU OEITKOBBIX MOJIEKYJI. Buapl 6enkoB U ux QpyHKIUU.
Pazgea 2.
1. depmeHTaTUBHBI KaTanu3 MeTabomuveckux mpoieccoB. CtpoeHne (HepMEHTOB,

anoepMeHTBI, MPOCTETUYECKHE TPYIIbI, KOPEpMEHThl U KO(PAKTOpPbI, aKTUBHBIE H
peryasTOpHbIe HEHTPHI, cyOcTpaTHast CeU(DUIHOCTh U POJIb CTPYKTYPHBIX MEPECTPOEK
ano(epMeHTOB B OCYIIECTBICHUN KaTATUTUYECKUX (PYHKIIUH.

MexaHu3MBbl peryysilid  aKTUBHOCTH (PepMEeHTOB. AuiocTepuueckue (EepMEeHTHI.
[IpuBenuTe nBa npumepa ayIoCTEpUUECKUX (PEPMEHTOB C YKa3aHUEM MOJIOKUTEIbHBIX U
OTpHLATENBHBIX 3(PeKTOpoB.

Knaccudpukanus u HomeHknarypa ¢epmentoB. IlpuBenute 1o [Ba mpumMepa
METa0OIMUECKUX MPEBPAILEHHUH I KaXJI0ro Kiacca (PepMEHTOB.

KodepmeHnTsl u mpocTeTHuecKre IpyIbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIU.
Peakiuu ruipypoBaHus U JETUAPUPOBAHHS B KATAOOINYECKHUX MPEBPALLICHUSAX TJIFOKO3bI.
[IpocTeTnueckue rpymnmnel M KodepMeHThl mepeHoca rpymi. IlpuBeaute mnpumepbl
(epMEeHTAaTUBHBIX peaklHii ¢ ydacTueM TuamuHnupodocdara, nupugokcaibocdara,
kodepmeHTa A U OUOTHHA.

AT® Kak HCTOYHUK XUMHYECKOH »dHepruM kierok. CTpoeHue, NpUYHHBI
MakpospruyHoctd. MexanuzMm pabotsl AT®d-3aBucumbix ¢depmentoB. IlpuBenure
OpUMeEpbl MEeTa0OJIMYECKUX TMpeBpalleHuii, B KOTOpbix AT® BhICTymaer B KayecTBe
MCTOYHUKA YHEPTHH U B Ka4ecTBE TI0HOpa QochaTHBIX IpymIl.

XeMHOCMOTHYEeCKUH MexaHu3M obOpazoBaHuss AT® B memOpaHax MHUTOXOHAPHHA U
XJIOPOIIJIACTOB (CPABHUTEIIBHAS XapaKTEPUCTHUKA).

VYkaxure TMONHBIA OanaHc TMpolecca TIUKOMU3a. YKaXHTE CTaJud, Ha KOTOPBIX
MIPOUCXOJUT BBIPAOOTKA XUMHUYECKOW BSHEPTUHM M O00pa30BaHHE BOCCTAHOBHUTEIHHBIX
HKBUBAJICHTOB; YKAKUTE Ha3BaHUS METa0OJIUTOB, YUaCTBYIOLINX B HUX.

[IpuBenuTe MOMHYIO MOCIENIOBATEIBHOCTh KaTaOOIMUECKUX IpEBpAIllEHUil Imporecca
rnukonu3a. O603HaubTEe CTA UM, IPOTEKAIOIINE ¢ HAUOOIBIIMM U3MEHEHHEM CBOOOIHOIM
SHEpPruM. YKaKuTe CTa/luH, COMpPSHKEHHbIE C TEHEPUPOBAHUEM SHEPTrUU U HAKOIJICHUEM
BOCCTAaHOBUTENIbHBIX SKBUBAJIEHTOB.

10. OGecnieyeHne KJIETOK SHEPrueil mpu aHa’dpoOHBIX ycioBusX. [IpeBpaleHue riroKo3bl B
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27.

28.

MOJIOYHYIO KUCJIOTY M SHEPreTHYEeCKUI BBIXOJ] 3TOT0 aHA3POOHOr0 Mpoliecca.

Kaxkas peakuus conpsraet npouecc rMKoIu3a ¢ MUKIOM JIUMOHHOW KUCTOThI? B kakoit
YacTH KJIETKH OHa MpoTeKaeT? YKakuTe MOJHBIN OanmaHc sToro mpotecca. M3obpasute
IIPOCTPAHCTBEHHOE CTPOCHHME PEaKIMOHHOIO IEeHTpa (PEepMEHTHOro KOMILJIeKca, Ha
KOTOpPOM OHa npoTtekaeT. OnuimTe XMMHU3M IPOUCXOIALINX B HEM IIPEBPAIICHUN.

Kakue kodepMeHTBI W MpPOCTETUYECKUE TPYMHIbl BKIOYAECT MUPYBATAECTHAPOTrE€HA3HBIN
komIiekc? B cocraB kakux (EepMEHTOB 3TOrO KOMIUIEKCA OHU BXOJAT, B YeM
3aKJIFOUAETCS POJIb TUX KOYEPMEHTOB U MPOCTETUYECKUX TPYII?

IIpucyTcTBHME KaKOW €IMHCTBEHHOM XHMMHYECKOM CBSI3M OIpPEAEISAET Pa3Inuue
OKHCJIEHHOW M BOCCTAaHOBJICHHOM (HOPM JIUIIOEBON KHUCJIOTHI? YKaxuTe (QopMyty
aunoeBod kucnotel. C KakuM (GepMEeHTOM M KakuM oOpa3oM oHa cBszaHa? K
Ko(epMeHTaM WM MPOCTETUUYECKUM IPyIIaM OHA OTHOCHUTCS?

OnumuTe CTaauy LMKIa JUMOHHOM KHCIOTBI, YYacTBYIOIIME B BBIPAOOTKE PHEPTUU H
HAaKOIUIGHWH  BOCCTAHOBUTENBHBIX  JKBUBAJIEHTOB. [l  d4ero  HMCHONb3yrHOTCS
BOCCTaHOBUTENBbHBIE MOTEHITHAIIBI, 0Opasytomiuecs B nukie Kpedea?

Bxumrouenue anermnbHoro gparmenra CoA-S-COCH3 B muki TpukapOOHOBBIX KHCIIOT.
IIpeBpaiieHe  JIMMOHHOM  KHMCIOTBI B LUC-aKOHUTOBYHD, HM30JIMMOHHYIO H
KETOITyTapoBy1o, OJokupoBka nukia Kpebdca ropareratom.

Kakyto cTpykTypy wuMeeT (¢epMeHTHas CHCTeMa, KaTaJu3upyrolas CTaJuio
npeoOpa3oBaHus 2-OKcoriayTapaTa B CyKUHMHWI-KOopepmeHT A? DepMeHTbl KakHUx
KJIACCOB BXOJAAT B €€ COCTaB; [0 AHAJIOTMU C Kakoh (epMeHTHOW cucTeMoil OHa
paboTaeT? YKaXKuTe XUMHU3M MIPOTEKAIOIINX HA HEH peaKIid.

[{uk TpUKapOOHOBBIX KUCIIOT U €0 POJIb B YHEPTETHUECKOM 00eCIIeueHIH KIIETOK.

Ponb MHUTOXOHApPUI B OCYHIECTBIEHUH a’pOOHBIX OMOIHEPreTHUYECKHX MPOLIECCOB,
CTpOEHHE MUTOXOHJIPHH, pabota JbIXaTEIbHOM e (opranuzanus,
MOCIIE0BATENBHOCTh, 00NN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIH).
KakoBa mnpuumHa pasHunsl pH B MaTpukce U MEXMEMOpPaHHOM IPOCTPAHCTBE
MUTOXOHJIpHii? B uem 3axiioudarorcs riaBHasi 0COOCHHOCTh paboThl pepmenta ATO-
cuHTa3bl? IIpuBeuTe NpOCTPaHCTBEHHOE CTPOEHHE (YIPOIIEHHO) U ONMILUTE MEXAHU3M
nevicteust ATD-cuHTa3EL

Kakue kodepMeHTBI, MpOCTETHYECKHE TpyHnmbl M KO(PAKTOPHl  BKIIOYAIOT
(epMEeHTATUBHBIE KOMIUICKCHI JIBIXATEJIPHOW IIEMHM MUTOXOHApHI? 3a CcYeT dYero
IIPOUCXOJUT MEpefadya NIEKTPOHOB IO ABIXATEIbHOW IenM (IPHUBEIUTE [Ba NpUMEpPA
OKHCITUTEIHFHO- BOCCTAHOBUTEIBHBIX PEAKIIHiA)?

OnummMre NpuHOUN JEHCTBUS U XUMHU3M TPAaHCIOPTHOM CHUCTEMBI YKUPHBIX KHCJIOT B
kietke. [lpuBeaure ¢Gopmyiny BcHoMorareiabHOro BellecTBa 3ToW cucteMbl. Kakxosa
IIPUUYMHA pealn3alyy TaKoro TPAaHCIIOPTHOTO MEXaHu3Ma?

B uem ocobeHHOCTH Mpoliecca Jerpagayy JKUPHbIX KUCIOT C HEYETHBIM YHCIIOM aTOMOB
yraepoaa? ONMIINTE XMMH3M 3aKJIIOUUTENBHBIX CTAaJUN ITOr0 MpOILECcca; YKAKUTE
Ha3BaHUA (PEPMEHTOB U METaOOIUTOB.

Hanummre peakuuio akTUBAallUM S>KUPHOW KHUCIOTHI [Jsi BCTYIUIGHHS B IHMKI [3-
okucneHus. OnmumuTe 0COOEHHOCTH [3-OKUCIIEHUS HEHACHITIICHHBIX KUPHBIX KHUCIIOT.
Hanummre peakuuio akTUBAallMM S>KUPHOW KHUCIOTHI JJsi BCTYIUIGHHS B IHMKI [3-
okucieHusa. Onumure 0COOEHHOCTH [-OKUCIICHUS KUPHBIX KHUCIOT C YETHBIM YHCIIOM
aTOMOB YIJIEpOJia.

Onummre TpU aHAIUIEPOTUYECKUX ITyTH 00pa30BaHus OKcaoaleTara.

B 4yeMm oTianune npoueccoB TpaHCAMUHUPOBAHUS U OKHCIUTENBHOTO J1I€3aMUHUPOBAHUS?
[TpuBenute obmume cxeMbl 3TUX IponeccoB. Kakue pepMeHTHl UX KaTalu3UPYIOT; B YEM
0COOEHHOCTH 3TUX (PEepPMEHTOB?

Kakue (¢epmeHTBl KaTanu3upylooT Mpolecchl TpaHcamuHupoBaHus? IlpuBenute
MEXAaHU3M TPAaHCAMUHHPOBAHUS AMHUHOKHCIIOT.

Kakne aMHHOKHMCIOTBI MOTYT OBITh 3a/I€HCTBOBaHbl B aHAIUIEPOTHUECKHUX IIYTAX



00pa3oBaHUsl METAOOIUTOB LIMKJIA JTUMOHHOW KUCIOTHI? YKaXKuTe 3T MeTabonuTsl. M3

KaKMX METa0OJUTOB IMKJIAa JIMMOHHOW KHCIOTHI MOTYT OBITH IOJIy4E€Hbl acHaparu,

rinytamMuH U apruaui? [IpuBenure cxemy oOpa3oBaHus INIyTaMUHA NPU YYaCTHH OJJHOTO

n3 metabonuToB mukia Kpeobcea.

29. Ykaxute TpH cnoco0a JETOKCHUKAIMM aMMHMaKa B OpraHu3Me. YKaXHUTe CTaIuM IMKIIA
JMMOHHOM KHCIIOTBI, KOTOpPbIE OJIHOBPEMEHHO SBIIAIOTCS MOOOYHBIMHM CTaAMSIMH IIUKJIA
MoueBuHbI.  Ilepeunciaure Bce — anb(a-aMUHOKHMCIOTBHI,  3a/€HCTBOBAaHHBIE B
MeTabOIMYECKUX MPEBPAIIECHUAX [IMKJIa MOUYEBHUHBI.

30. ®oTocuHTe3: peakluu CBETOBOW (ha3bl (mpuBenuTe oOUIMil OanaHc mpolecca, OMUIIUTE
YCTPOMCTBO W MPUHIUN pabOThl AJIEKTPOHIEPEHOCAIEH 1enu; KakuM o00pazom
NPOMCXOJUT  DHEPreTHMYecKkoe oOecreueHue peakuuil acCUMWIALMU  JAMOKCHAA
yriepona?).

31. IIpunnun 6uocuHTe3a 6enka B pudocomax, pons JJHK, M-PHK u T-PHK.

32. O6mee mpeacTaBieHHE O AByX (azax Tmporecca MeTradonmm3Ma KCEHOOMOTHKOB.
BriBeienre MeTaboIUTOB B BU/I€ KOHBIOTATOB C INIFOKYPOHOBOM U CEPHON KHUCIOTOM

33. He#iTpasym3aiuss KCEHOOMOTHYECKUX (DEHOJIBHBIX COCIWHEHWW W BBIBEJICHUE WX W3
opraHusMa 3a cyeT 00pa30BaHuUs IITIOKYPOHUIOB U CYJIb(HATOB.

34. Unnykuusi OMOCHHTE3a MOHOOKCUT€Ha3 JTUNO(UIBHBIMU KCEHOOMOTHKAMH U MEXaHHU3M
KaTaJIUTHYECKON aKTUBHOCTU oKkcureHas P450.

35. MexaHu3M TOKCHYECKOTO M MyTareHHoro aeicteusa Ha JJHK BemecTs ¢ ankwimpyromen
CHOCOOHOCTHIO. JleTOKCHKAIMS aJIKUIIaTOPOB M OKHUCIHUTENEH Y-TIO0TaMUI- [IUCTEHHUII-
[JIMLIAHOM (TJIFOTATHOHOM).

36. Mexanu3sM TOPMOHAJIbHOM AaKTMBHOCTH aJpeHanuHa. AjapeHopeuentop, G-0enok,
aJICHIIATIIMKIIa3a U 3aIlyCKaeMoe aJICHUIATIIMKIIa30i oOpa3oBaHue docdara TIIFOKO3bI U3
TJIUKOTeHA.

Pa3zpnen 3

1. OOmee mpencraBieHne O JBYX ¢azax Impolecca MeTadoau3Ma KCEHOOMOTHUKOB.
BriBenenne MeTab0IMTOB B BHIE KOHBIOTATOB C TIIFOKYPOHOBOW U CEPHOM KUCIIOTOM.

2. 34. O6mee mnpencrtaBieHue o ABYX (azax mporecca MeTaboian3Ma KCEHOOMOTHUKOB.
Helitpanu3anusi He3aMeIIEHHBIX apOMAaTUYECKUX COECIUHEHHH W BBIBEJEHHE HUX U3
opraHusMa 3a cyeT 00pa30BaHuUs IITIOKYPOHUIOB U CYJIb(HATOB.

3. O6mee mpeacTtaBieHHe o AByX (azax Tmporecca MeTradonm3Ma KCEHOOMOTHKOB.
WNuaykiust OMOCMHTE3a MOHOOKCUT€HA3 JIMNOMUIBHBIMA KCEHOOMOTUKAMU U MEXaHU3M
KaTaJIUTUYECKON aKTUBHOCTH OKcureHas P450.

4. MexaHu3M TOKCHUYECKOTO U MyTareHHoro neictsus Ha JJHK BemecTs ¢ ankunupyromen
CIOCOOHOCTHIO. J[eTOKCUKalMs alKUIaTOPOB TIIOTATHOHOM.

5. Crpykrypa u 6Honorndeckas pojib MenTHIa MII0TaTHOHA. [IeTOKCHKaIUs TII0TaTHOHOM
KCEHOOMOTHKOB M CBOOOJIHBIX PaIUKaJIOB.

3.1.2. MeTtoanueckue MaTepHabl, OIpeAe/sOlNIde MPoLeIypPbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WJIH) ONbITA [eATEJbHOCTM B XOJAe TeKylero KOHTPOJs
yCIeBaeMOCTH

KounTtpoubHas padora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUIM MOCTaBJIEHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, TOJIHOTA, JOTUMYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3PEHHs, CaMOCTOsATeNIbHOE 00001IeHne maTtepuana. M3noxeHue marepuana
0e3 (paKTUIECKNX OIIHNOOK.

Onenka «omauyHo» CTaBUTCS B Cllydae, KOTJa cOOJII0/IEHbI BCE KPUTEPUH.

OrneHka «xopouioy CTaBUTCS, €CIM O0yYaroIuics TBEPIO 3HAET MaTepua, TPaMOTHO U
[0 CYLIECTBY M3JIaraeT €ro, 3HaeT MpakTHYecKylo 0a3y, HO JOMYyCKaeT HeCyIIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremseopumenbHoy CTaBUTCS, €CIU OOydYaloIIUHCS OCBOMJI TOJBKO



OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalleH, T0MYyCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HApyIIaeT IOCIEA0BAaTEIbHOCT, B M3JIOKEHUHM Marepuaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3bIBA€T OTCYTCTBUE JIOJDKHOW CBS3M MEXAYy aHAIU30M,
apryMeHTaluei 1 BbIBOJaMH.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €ClIM OOydalolmMiCs HEe OTBEeYaeT Ha

IMOCTaBJICHHBIC BOIIPOCHI.
3.2. OneHoYHbIe MATEPHAJIBI JIS1 IPOBEACHHUS ITPOMEKYTOYHON aTTeCTalluH
3.2.1. 3apaHust W/MJIU MHbIEe MAaTePUAJIbI ISl IPOBEJeHUS TPOMEKYTOYHON aTTeCTalluu

1.

10.

11.

12.

13.

14.

15.

AT® kak UCTOUHUK CBOOOTHON XUMHUUecKoi sHeprun. Cxema obpazoBanus XY u3z XOH
u YH c yuactuem AT®. Xemuocmoruyeckuit mexaHuzM obOpazoBanus AT B
MeMOpaHax MUTOXOHPUI U XJIOPOILIACTOB.

MexaHu3M OKHCIMTEIbHOTO Je3aMUHUPOBAHUS AMHHOKHUCIOT B MPUCYTCTBUM HUPUI-
okcanbdocharzaBucuMbIX (epMeHToB. KerormyrapoBas KHCIOTa B POJHM aKLENTOPA
aMMHaKa OT TUPUJOKCAMHHA.

donueBasi KHCIOTA, POJIb TETPAruaApodoIaT3aBUCUMbIX (PEPMEHTOB B META0OIMYECKUX
mpoleccax, AaHTUMETa0OJUTHAas aKTUBHOCTh cyinb(amuia UM MeToTpekcara, HX
JIEKapCTBEHHBIE CBOWCTBA.

Makpospruyeckue coerHeHusI U OuoreHneie Gocdarsl B METaOOINUYECKHUX MPOIECCax,
oOpazoBanue u pacxojgoBanue AT® npu aHa’poOHOM KaTaboJM3MeE TIIOKO3bI. Poib
AT® B OuocuHTE3€ aMHJIOB U MENTHUIOB HA ITpUMepe 00pa30BaHUs TUIIITYPOBOU KHCIOThI
13 OEH30MHON KUCIOTHI U TIIAIAHA.

Bxumouenune anermnbHoro gparmenta CoA-S-COCH3 B nuki TpukapOOHOBBIX KHCIIOT.
IIpeBpaiieHe  JIMMOHHOM  KHMCIOTBI B LUC-aKOHUTOBYHD, HM30JIMMOHHYIO H
KETOITyTapoBYyI0, OJokupoBka nukia Kpebdca dropareraTom.

XUMHU3M JCTHUAPUPOBAHUS ANBJCTUIHBIX (PYHKIUI B OMOXUMHYECKUX MPEBPALICHUAX C
ydyactueM (epMEeHTOB C CyIbGIUIPWIBHBIMU TPYNIIaMU M COMNPSDKEHHOE C 3THUM
oOpa3oBaHue azeHo3uHTpUudochara.

benkoBble aMUHOKHCIOTBI, MX CTPOEHHE M pPOJb B OOMEHHBIX Mpoleccax Hu B
00pa30BaHUM TPETHUYHOU CTPYKTYphl OenkoB. CHHTE3 METHOHHHA B MPOMBIIUIEHHOCTH.
VYyacTue METHOHMHA B PEaKIUIX METHIMPOBAHUS.

['moko3a Kak HMCTOYHUK CBOOOJHOM XMMHMYECKOW SHEprud. [ IIMKOIUTHYEcKoe
MPEBpalICHUE TJIFOKO3bl B MOJIOUYHYIO KHCIOTY M DSHEPreTHYecKHil BBIXOJ 3TOrO
aHa’pOOHOTO Iporecca.

[lenTuapl u Genku, MepBUYHAS, BTOpUYHAs (O-CTIUpasib U P-CTPYKTypa), TPETUUHAS U
YeTBEPTUYHAS CTPYKTypa OCNKOBBIX MOJIEKYJ. POiIb BOZOPOAHBIX CBSA3EH, MOJISPHBIX H
HENOJSPHBIX (PYHKIMOHANBHBIX TPYIH, CYJIb(IUIPWIBHBIX TPyHH B HOAAEpKaHUH
TPETUYHOM CTPYKTYPBI OETKOBBIX MOJICKYJI.

B-OkucneHue >KUPHBIX KHUCIOT ¢ ywacTheM ¢epMeHToB anuia-CoA-meruiporeHassl,
eHonn-CoA-runparassl, 3-runpoxkcuanuia-CoA-geruaporeHassl M THONasbpl. OTiinyue
KaTabOJNYECKOro U aHabOIMYECKOT0 My Tel TpaHC(hOpMalluU >KUPHBIX KUCIIOT.

CepuH OTHOCHUTCS K 3aMEHMMBIM aMUHOKHUciOTaM. lIpemioxure cxemy npeBpallieHus
[JIMLEPUHOBOTO aJIbJIETH/Ia B aMUHOKHCIIOTY CEpHUH.

PerynaropHast ponp NeNTUAOB, HUX OHOCHMHTE3 W3 AaMHUHOKHCIOT (Ha MpHUMepe
TJIIOTaTHOHA) W OOpa30BaHME B pPE3ysbTaTe THUIpoin3a OenkoB. Ponb riaroratnoHa B
MeTaboIM3Me KCEHOOMOTHKOB.

Cxema mpeBpallleHUsl NMUpyBaTa B MUPYBATIETMJIPOre€HA3HOM KOMILIEKCE C y4acTHEM
THaMHHIIIpodochaTa, JTUMOEBONH KUCIOTHI, aneTuiakopepmenta A, ¢diaaBompoTenHa M
HUKOTHHAMMJIQJCHUHIMHYKJICOTH Ia.

VYyacTByromas B nepeaaye HEpPBHBIX UMITYJIbCOB Y-aMHUHOMACIISTHAsE KUCIOTa o0pa3yeTcs
B pe3ylibTaTe JAeKapOOKCWIMPOBAHUS TIIIOTAMMHOBOM KuCIOTHL Ilpenmoxurte cxemy
npoliecca ¢ ydacTheM nupuaokcanbdocdaraBucumoro hepMeHTa.

CrtpoeHue yrieBoJi0B, BHYTpU- U MEXKMOJIEKYJISIPHbIE TIIMKO3UAHBIE CBSI3U (IHPaHO3bI,
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

bypaHO3bl, ONHUro- W MoJUcaxapuabl). MyTapoTalys caxapoB U MEperpyniupoBKa
Jlo6pu-ne-bproiina-Ban-OxkeHmreiHa. OKUCIeHHe W BOCCTAHOBJICHHE CaxapoB, CUHTE3
aCKOPOWHOBOM KHCIOTHI.

OO6pa3oBaHre aKTUBHOTIO KHCJIOpOJa B OMOXMMHUYECKHX IMPEBPALICHUSIX U MEXaHU3MBI
OMOJIOTUYECKON HEeHTpalu3aluu OKUCIUTENIed M CBOOOJHBIX paaukanoB. LlemHoi
MIPOLIECC OKUCIIEHUS JINMTUAOB, POJIb ACKOPOMHOBOM KUCIIOTHI ¥ BUTamMHHA E.

MexaHu3M TOPMOHAJIBHOM AKTUBHOCTH aJpeHanuHa. AjpeHopeuentop, G-0Oenxw,
aJICHIIATIIMKIIa3a U 3allyCKaeMoe aJICHUIATIIMKIIa30i oOpa3oBaHue docdara TIIFOKO3bI U3
IJINKOT€HA.

CTpyKTypHbIE 3JIEMEHTHl M TPUHLHUI TOCTPOCHMS JIE€30KCUPUOOHYKICHMHOBBIX H
HYKJIIEMHOBBIX KHCJOT, Xumudeckoe nospexzacHue JHK a3zotucroil kucinotoii u ee
npou3BoAHBIMH, AciicTBre Ha JIHK ankumatopoB, 31€KTpOMarHUTHOTO U3ITYYEHUS.
OO0pa3oBaHue acmaparMHOBOW M TIIOTAMUHOBOW KHCIOT M3 MPOAYKTOB MpPEBpALCHUS
JUMOHHOM KHCIIOTBHI B LIMKJIE TPUKApOOHOBBIX KHUCIOT. TpaHcaMuHa3bl U HCTOYHHK
aMHHHOTI'O a30Ta.

Hetitpanu3zanus KceHOOMOTHYECKUX (EHOJBHBIX COCIWHECHUM W BBIBEJICHUE WX W3
OpraHusMa 3a cyeT 00pa30BaHUs TIIOKYpPOHHUIOB.

Breiciine kapOOHOBBIE KHCIOTBI M HMX poOjidb B JkuBOM mpupone. Kupsl,
dochaTuaniIXoauH, CHGUHIOMUEINH U Ipyrue Junuabl MeMOpad. CTpoeHHe KIETOYHbIX
MeMOpaH U MX MPOHUIIAEMOCTb JJII MOHOB, TUAPOMUIBHBIX U TUAPOPOOHBIX MOJIEKYII.
AKTUBHBIH W TIACCHBHBIM TPAaHCHIOPT BELIECTB uepe3 MeMOpaHbl, MEKMEMOpaHHBIH
MOTEHIHA.

CrnuproBoe OposkeHHe, 00pa3oBaHUE MHUPOBHHOTPAIHONW KHCIOTHI U €€ MpeBpalleHue B
alleTajupJeru]] C YydacTHeM THaMHHIHUpodocdaTa, BOCCTAHOBJICHHE alleTajabAeTuaa
AJIKOTOJIbAETUPOT€HA30M.

Mexanu3m o0pa3oBaHMs OKcajloalleTaTa U3 MHpyBaTa, KaTaJuTHUecKas (QYHKIIHUS
OMOTHHA, ydacTHe OKcasloaleTara B KaTaboJIM4eCKUX U aHa0OJIMUECKUX MpoIeccax.
depMEeHTATHBHBIN KaTamu3 MeTaboamdeckux mporeccoB. Kmaccudukamnus (hepMeHTOB,
UX CTpOCHHE — anoepMEeHTHI, MPOCTETHUECKUE TPYNIbl, KOPEepMEHTbI U KO(AKTOPHI,
aKTUBHbIE W  peryjisToOpHble LEeHTphl. KOHKypeHTHOe, HEKOHKYpPEeHTHOE U
OECKOHKYpPEHTHOE MHTHOMpOBaHUE (EepPMEHTOB.

buocuHTe3 KHpPHBIX KHCIOT: oOpa3oBaHue MaloHWIKopepmeHnta A, ero C-
allWJIMPOBaHWE M  MOCJENYyIOIMe TPEeBpalleHus, 3aBepliarolecs o0pa3oBaHUEM
NaJbMUTUHOBOM KHCIOTHI. Paznuuune anabonn3ma u karaboan3mMa sKUPHBIX KUCIIOT.
XUMHU3M acCUMWIALIMM JMOKCHIA YIJIepofa TMpH Karaiauze puoynozonudocdar-
KapOokcuia3zoil, obmiee mnpenacraBienue o 1ukie KanpBuna. Peakuust cBeToBoro
JIBIXaHUS.

OOMeH BemiecTB B KHUBOW MPHUPOJIC, B3aUMOCBS3b KAaTA0OJWYECKUX M aHAOOIWYECKHUX
npeBpaleHnii OeIKoB, JUMUI0B U yrieBoaoB. Obpa3oBaHue u pacxojoBanue AT u
BOCCTAaHOBUTEJILHOTO IOTEHIMAA, €r0 MPUpoIa.

Knaccudukanus ¢depmeHToB, 00IIME MPEACTaBICHUS O HX CTPOEHHH, CyOcTpaTHas
CHEU(PUUYHOCTh U POJb CTPYKTYPHBIX IEPECTPOeK arno(epMEeHTOB B OCYIIECTBICHUU
KaTAIUTHYECKUX (DYHKIHMH, «KIII0Y-3aMOK» M HWHAYLUPOBAHHOE COOTBETCTBHE, (et
CONMMKEeHUs, NeCTaOMIN3aUN U CONPSYKEHHBIA KUCIOTHO-OCHOBHOM KaTalu3.
CTpyKTypHBIE 3JIEMEHTHI IOJUCAXapUIOB IEJUIIONO3bl U XUTHHA, OCOOCHHOCTH HX
ctpoenus. [Ipon3BoiHbIE LIETUTIONO3bI U UX UCIIOJIb30BAHHUE.

Anabonnyeckue W KaTaOOMMYECKHE TIPEBPALICHUS aMHUHOKUCIOT, 3aMEHUMBIE MU
HE3aMEHUMbIE AMMHOKHCIOTHI, AaMHUHOKHUCJIOTBI B PpOJIM HCTOYHUKOB HSHEPTHUU.
ITpoMbInIIEHHOE IPOU3BOACTBO METUOHNHA U JIN3HHA.

AnernunkopepMeHT A W peakIMOHHAsE CIOCOOHOCTh aleTHUIIBHBIX (PparMEHTOB B ITOM
COEJIMHEHUH Ha IpuMepe o0pazoBaHus MeBanoHata u3 Tpex Mojekyin CoAS-COCH3.
Crpyxrypable anasorn kommnoHeHT JIHK wm PHK wm ux ucnosnb3oBaHune B KadecTBe
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43.

44,

45.

46.

47.

48.

49.

JIEKapCTBEHHBIX CPEACTB C AHTUMETAOOIUTHBIM MEXaHU3MOM JIEHCTBHSL.

O6paTtuMocTh OMOXMMHYECKHUX MPEBPAIICHUN, pOJib PETYIATOPHBIX (hepMeHTOB. Ob1IMe
U pa3MyaroIyecs 3Tansl kaTaboiu3mMa 1 aHaboJIM3Ma JKUPHBIX KUCIIOT U TIFOKO3BI.
OOpa3oBaHrue MeBaJloHaTa M €ro IpeBpalleHue B U30NeHTeHWInupodochar u
quMetmnamnupogocdar. buocunres repanunnupodocdarta, papenesunnupodocdara
Y CTEPOUJIOB U3 ITUX COCTMHEHUN.

beicTpas neTokcukanus aMMHaka INIFOTAMUHOBOM KHCIIOTOM M y4acTHE INIIOTaMHUHOBOM
KHUCJIOTHI BO B3aMMHBIX NPEBPAILIEHUSX MUpHUA0KcaIbdochaTa 1 NTUpUIOKCAMIHA.
@®oTOCHHTE3: aHTEHHBIE MOJEKYJbl XJIOPOPUIUIAa U KAPOTUHOUIOB, (HOTOPEAKIMOHHBIE
LEHTPbI, TUTMEHTHl MEMOpaH XJIOPOILIACTOB U MYTh BO30YXAEHHBIX 371eKTpoHOB B OC |
u OC II. Peaknusa Xwmna. CBEeTOBbIE U TEMHOBBIE peakiMu (OTOCHHTE3a, MEXaHU3M
aCCUMWISIIMU TUOKcuaa yraepoaa y C3-pacTeHui.

Mexanu3m o0pa3oBaHUs y >KMBOTHBIX MOYEBMHBI M3 aMMMaKa B LENH MpeBpaleHUN
OPHUTUH — UUTPYJUIMH — aprMHUHOCYKIIMHAT — aprUHUH. VICTOUHMKM aMMuaka U ero
BBIBEJICHHE U3 OPTaHU3MOB PBIO U PENITHIINH.

OO6pa3oBaHre aKTUBUPOBAHHOTO KHCJIOPOJa B META0OINYECKUX MPOIECCaX U OKUCIICHHE
OMOMOJIEKYJT CYMEepOKCHJIOM M B MPUCYTCTBUHM THAPOKCUIBHOIO pajyKayia. 3allUTHbIC
CUCTEMBI a3pOOHBIX KIIETOK.

HukoTnHamMuIaACHUHANHYKICOTU ] U (IIaBONPOTEU Bl B METAOOIMYECKHX IpoIeccax,
UX BOCCTAHOBHUTENbHBIM MoTeHIuan. Peaknuu TuapupoBaHus U ACTUAPUPOBAHUS B
KaTabOoJIMYECKUX MPEBPAIICHUSIX TTIFOKO3bI.

Ponb MHUTOXOHApPUI B OCYIIECTBIEHUH a’pOOHBIX OHMOIHEPreTHUYECKHX MPOLIECCOB,
CTPOCHUE MHUTOXOHAPHUH, HIEKTPOHIEPEHOCIINE MUIMEHTHl BHYTpEHHEH MeMOpaHBbI,
IIEPEHOC NMPOTOHOB U HCIIOJIIB30BAHWE TPAHCIOPTA IPOTOHOB YE€PE3 MUTOXOHAPUATIBHYIO
MeMOpany i cuHte3a ATO.

Karabonuueckoe mpeBpaiieHue (QeHWIanaHuHa, (QEHWIKETOHYpHUS, BKIIIOUEHUE
IPOJYKTOB OKUCIUTEIHHOTO MpeBpalieHns (peHunananuta B nuki Kpebcea.
HeiiporymopasnbHas peryisinusi, OCHOBHbIE TUIIBI TOPMOHOB U IMyTH MX BO3JCHCTBUS Ha
BHYTPHUKJIETOUHBIE TpoIlecCchl. B3auMocBs3p rumoranamyca, rumnopusa u xKeies
BHYTPEHHEH CeKpeuuu. ['OpMOHBI IIMTOBUIHON KEJE3bl U aJpeHAINH — IPOU3BOIHbBIC
TUpo3uHa. IHCYJIMH M €ro poJib B pa3BUTUU CaxapHOro Auadera.

ButamuHbel B KadecTBe MPEALIECTBEHHUKOB KOPEPMEHTOB M MPOCTETUYECKUX TPYIII.
Burtamunbl rpynnel B, Butamun PP (HmammH), MexaHu3M KapOOKCHIMPOBAHHUS
OMOTHH3aBUCALIUMHI (epMEHTaMU, IPUMEPBI.

Cunre3 MeTnoHMHa 1o peakuuu byxepepa-beprca. Ilpo0Giema mosyueHus: onTHYECKU
YUCTBIX AMUHOKHUCIIOT.

WNuaykiust OMOCMHTE3a MOHOOKCUT€HA3 JIMNO(UIBHBIMA KCEHOOMOTUKAMU U MEXaHU3M
KATAINTUYECKOM aKTHUBHOCTH oOkcureHas P450. OxkwuciurensHble NpeBpamieHus
anupaTHYECKUX U apOMATHUECKUX COCMHEHUI, TOKCUYHOCTh HHTEPMEINATOB.

Ponp 6uotuHa (ButamuH H) B 0OpaTHOM mpeBpalieHMH MOJIOYHOM KHUCIOTHI B IIIOKO3Y,
pOJIb IIIIOKOHEOT€HE3a B MOJJAECPKAHUM TOMEOCTa3a, TIIIFOKOT€HHbIE aMHHOKHCIIOTHI.
CpaBHEHME SHEPIreTHK TNIMKOJIN3a U TIIIOKOHEOreHe3a.

MexaHnn3m Tokcuueckoro U myrareHHoro aerictsus Ha JIHK BemecTs ¢ ankunupyronieit
CHOCOOHOCTHIO. JleTOoKCHKAIs alKUIaTOPOB M OKUCIIUTENEH Y-TIIIOTaMUII- [TUCTEHHUII-
IJIMLIUHOM (TJIFOTaTUOHOM).

Hukn TpuxkapboHoBbix kuciaoTr (muka Kpebca) m ero ponb B IHEPreTUYECKOM
oOecrieueHnH KieTok. Bpixonq AT® B a’spoOHBIX M aHAaIPOOHBIX MPEBPAIICHUSIX
[IIOKO3bl. XMMHU3M IHMKJIMYECKOTO MPEeBpaIIeHHs OKcajoaleraTta U ero ooOpa3oBaHue U3
acriapariHOBOM KUCJIOTBI.

MeTtaboin3mM KCEHOOMOTUKOB. TpaHCHOPT U TMpEeBpallleHUsl MOJSPHBIX M HEMOJSPHBIX
KCEHOOMOTHMKOB B KJIETKaX pacTeHHWH M OKUBOTHBIX. Peakuuu ruaponusa u
BoccTaHOBJeHMs. OOpa3oBaHNE BOAOPACTBOPHUMBIX KOHBIOTATOB C aMUHOKHUCIIOTaMH.
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64.

65.

Kartabonnueckue mnpeBpalieHusi KapOOHOBBIX KHCIOT € HEYETHBIM YHCIOM AaTOMOB
yraepoaa.

@®epMeHTBl € TUAPOJA3HOW M BOCCTAHOBUTENBHOM aKTUBHOCTBIO B MeTabosm3me
KCEHOOMOTHKOB, /1B (pa3bl Mpoliecca M BhIBEIEHHE METabOINTOB B BUJE KOHBIOTATOB C
TJIFOKYPOHOBOM U CEPHOU KUCIJIOTOM.

Broiciine kapOOHOBBIE KHCIOTBI M HMX poOjidb B JkUBOM mpupone. Kupsl,
dochaTuniIXoauH, CHOUHIOMUEINH U Ipyrue Junuasl MeMopaH. CTpoeHHe KIETOYHbIX
MeMOpaH U MX MPOHULIAEMOCTh JJII MOHOB, TUAPOMUIBHBIX U TUAPOPOOHBIX MOJIEKYJI.
AKTUBHBIH W TACCHBHBIM TPAaHCHIOPT BELIECTB uepe3 MeMOpaHbl, MEeKMEMOpaHHBIH
MOTEHIUAI.

AHTHMeTaOONUTHAsT ~ aKTUBHOCTh  CyJb(paMHIHBIX  IpenaparoB, (PTOPYKCYCHOH,
MaJIOHOBOW KMCJIOTHI M MPUHIIUITBI KOHKYPEHTHOTO U HEKOHKYPEHTHOI'O MHTUOMPOBAHUS
(epMEeHTATUBHBIX MTPOLIECCOB.

MexaHu3M 1e3aMUHUPOBaHNS NEPBUYHBIX aMUHHBIX (YHKIUH (Ha MpUMepe alaHuHa) U
JeKapOOKCUIIMPOBAHNE AMUHOKHCIIOT B MPHCYTCTBUU MHPHIOKcaATb(hochaT3aBUCUMBIX
(bepMeHTOB.

[TupyBataeruaporeHa3sHbli MyJIbTH(QEPMEHTHBI KOMIUIEKC M XMMHU3M NPOTEKAIOIINX B
HeM mporieccoB. Ponmp tmamuHnupodocdara, kodhepMeHTa A, JUMOCBOM KHCIOTHI U
¢naBonporena, 6JI0KUPOBKA MPOIECCa COMIMU TSHKEIBIX METALIOB.

[Tpunuun 6nocunTe3a 6enka B pudbocomax, poas JAHK, m-PHK u T-PHK.
WunynupoBanne  OMOCHMHTE3a  MOHOOKCHUTEHA3  JIMOKCMHOM W aHAJIOTUYHBIMH
coelMHEeHUsIMU, Onosiornyeckue nocneacTsus. OOpa3zoBaHHe TOKCUYHBIX COCAMHEHUN B
nporeccax OMOXMMHUECKOTo MpEeBpallleHUss KCEHOOMOTHKOB. JIeTOKCHKaIis BEIIECTB C
AKWIIMPYIOLEH CTIOCOOHOCTBIO TITIOTATHOHOM.

Karabonnueckue  mpeBpaiieHus  (eHWIaNIaHuHa, o00pa3oBaHHME  THUPO3UHA U
TOMOT€HTHU3HHOBOM KUCIIOTHI, BO3MOKHBIE T€HETUYECKHE HAPYIICHHUS.

Knaccudukanus ¢epmeHToB, 00IIME MPEACTaBICHUS O HX CTPOEHHH, CyOcCTpaTHas
CHEU(PUUYHOCTh U POJb CTPYKTYPHBIX IMEPECTpOeK arno(epMEHTOB B OCYIIECTBICHUU
KaTAIUTHYECKUX (DYHKIHMH, «KJII0Y-3aMOK» M HWHAYLMPOBAHHOE COOTBETCTBHE, (et
CONMMKEeHUs, NeCTaOMIN3aUN U CONPSKEHHBIA KUCIOTHO-OCHOBHOM KaTalu3.

Posib MUTOXOHAPUI B MIPOTEKaHUK a3POOHBIX OMOIHEPreTUUYECKUX MPOIIECCOB, CTPOCHHE
MUTOXOHJIPHUM M MX MeMOpaH, MEePEeHOC AIEKTPOHOB U MPOTOHOB B MEMOpaHax M yepes
MeMOpaHsbl, OnocunTe3 ATO.

Karabonuueckoe mpeBpalleHre BaJepUaHOBOW KHUCIOTHI ¢ OOpa3oBaHUWEM MPOAYKTOB,
yudacTByromux B ke Kpebea.

Posb npou3BOIHBIX KUPHBIX KUCIOT B MOCTPOCHUH OMOJIOTHYECKUX MEMOpPaH, OCHOBHBIE
HACBHIIIEHHBIE W HEHACHIIEHHBIE XHPHBbIE KHUCIOTHI B COCTaBe JIMMUAOB MeMOpaH.
CurnanpHas pojib apaxuI0HOBOUN KUCIIOTHI.

Peanmzamus  3anumcannoit B JIHK renermueckoit wuH(pOpMaIMy, KOIUPOBAHUE
aMHHOKHCIIOTHBIX TMOCJeIoBaTeNIbHOCTEH B Oenkax. Hapyiienus mpoiecca peruvkanuu
Y TPAHCKPUILIMHY UHTEPKAIATOPAMH.

Pa3nuune B CTpPOEHMM OCHOBHBIX IOJIMCAaXapuIOB — KpaxMmaja, LEJII0JI03bl U XUTHHA.
Hcnonp30BaHNE NMPOU3BOAHBIX LEIUIIOI03bI B TEXHUYECKHX LENAX U B IPOU3BOACTBE
JIEKapCTBEHHBI (GOPM.

['opMOHBI HAANMOYEYHUKOB M TOJOBBIX >keie3. MX poib B perynsuuu OOMEHHBIX
poLeccoB  (IVIIOKOKOPTUKOUABI, MHHEPAJIOKOPTUKOUIbI, aHAOONIMKH). MexaHu3m
IIPOSIBJIEHUS PETYIATOPHON aKTUBHOCTH Y CTEPOMIHBIX TOPMOHOB U Y a/Ip€HAJIMHA.

3.2.2. MeToguyecknue MaTepHaJbl, ONpeAe/siIiOIMe IPoUeAYPbl OLEHMBAHUSA 3HAHWUIA,
YMEHH, HABBIKOB B X0/1¢ IPOMEKYTOYHON aTTeCTALlUH

IIpoueaypa oueHuBaHus 3HAHUI (TECT)

[TpenyaraemMoe KOJIMYECTBO 3aJaHUI 20
ITocnemoBaTenbHOCTD BEIOOPKHU Omnpenernena 1o pasnenam
Kpurepnu oneHkn - IPABIJIBHBIN OTBET HAa BOMPOC

13



KaXXJ10I0 pazacia

«5» ecn npaBWIbHO BBIIONHEHO 90-100% TecToBBIX 3aMaHui

«4» ecn TPaBWIBHO BBIIOTHEHO 70-89% TECTOBBIX 3a1aHHA

«3» ecu MPaBUWIIbHO BBINONHEHO 50-69% TecTOBBIX 3aJaHuil
IIpouenypa oneHuBaHusA 3HAHUH (YCTHBIH OTBET)

[Ipenen AIUTENEHOCTH 10 MUHYT

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 2

[MocnenoBarenbHOCTH BEIOOPKHU BOIIPOCOB U3 | CiyvaifHas

Kputepuu ouenku

- TpeOyeMBbIil 00BEM U CTPYKTYpa

- U3TI0KEeHHEe MaTeprana 6e3 (pakTHIecKux OommnooK

- JIOTHKA M3JIO’KCHUS

- MCTIOJIb30BAaHUE COOTBETCTBYIOILECH TEPMHHOIOTHU

- CTWJIb PEYH U KYJIBTypa pedn

- n1oa00p NPUMEPOB MX HAYYHOH JINTEPATYPHI U PAKTUKU

«5» ecnu Tpe6OBaHI/IH K OTBCTY BbLIIIOJIHCHBI B IIOJIHOM 00BeMe

«4» ecnun B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/Iﬂ K OTBE€TY, OJHAKO €CThb
HeOOJIbIINE HETOYHOCTH B M3JI0KEHUH HEKOTOPLIX BOIIPOCOB

«3» ecimm TpC6OBaHI/I$I BBITIIOJITHECHBI YaCTUYHO — HC BBIACPIKAH O6’BeM, €CTh

(baKTI/I‘ICCKI/Ie OIHI/I6KI/I, HapyHicHa JIOTHKa H3JI0KCHMUA,
HEAOCTATOYHO MCHOJIB3YCTCS COOTBECTCTBYHOLIAA TCPMUHOJIOTUA

IIponenypa oueHuBaHMsA yYMeHHIl WU

NMPAKTHYECKHUX Y4eOHO-NPO(heCcCHOHAJIBLHBIX 32/1a4)

HABBIKOB (pelieHHe NPO0JEeMHO-AHATUTHYECKHUX H

ITpennaraemMoe KOJIMYECTBO 3aJaHUI

1

[TocnenoBaTenbHOCTH BEIOOPKH

Cirydaiinas

Kpurepuu onenxku:

- BBIJEIICHUE U TIOHNMAHUE IIPOOIEMBI

- yMeH#e 0000111aTh, COMOCTABISAT PA3IMYHBIC TOYKH 3PESHHS

- IOJTHOTA UCIOJIb30BAHUSI HCTOUHUKOB

- HAJTMYME aBTOPCKOM MO3HULIUH

- COOTBETCTBHE OTBETA IIOCTABIIEHHOMY BOIIPOCY

- WCTOJb30BaHWE COIMAIBLHOTO OmbITa, MarepuanoB CMU,
CTAaTUCTUYCCKHUX JaHHBIX

- TOTUIHOCTD U3JIOKCHUS

- YMEHHE caenaTh KBanu(UIIPOBaHHBIC BEIBOJABI U 0000IIEHNS C
TOYKH 3pEHUS pelIeHus! MPOo(eCcCHOHANBHBIX 33/1a4

- yMEHHE TIPUBECTH IPUMEP

- OII0pa Ha TEOPETHYECKUE MOJTOKEHHS

- BJIaJICHUE COOTBETCTBYIOIICH TEPMHHOJIOTUEH

«5» ecn TpeOOBaHMUS K OTBETY BBIIIOJHCHBI B ITOJHOM 00beMe

«» ecn B 1IEJIOM BBINOJNHEHbI TPeOOBaHUS K OTBETY, OIHAKO eCTh
HEOOJbIINE HETOYHOCTH B M3JI0XKEHHH HEKOTOPBIX BOIPOCOB.
3arpynasiercss B (OPMYJNHUPOBAHUHM  KBATH(HUIIMPOBAHHBIX
BBIBOZOB U 00001EHUI

«3» ecinun TpeOOBaHUS BBITOJIHEHBI YACTHYHO — MBITACTCS 00OCHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO Clab0 apryMeHTUPyeT HaydHbIe
HOJIOKEHHS, INPAKTHYECKH HE CIOCOOEH CaMOCTOSTENIBHO
c(hopMyIHpPOBAaTh BHIBOABI M OOOOIICHHS, HE BHIUT CBS3b C
poheCcCHOHAIBHON JIeSITENIbHOCTBI0

4. YueOHO-MeTOAMYECKOE WU
(Mmoxyis)

MaTEPHAIBHO-TEXHHYECCKOE

obecmeyeHue AUCIUITINHBI

4.1. DyIeKTPpOHHbIE U (MJIH) MeYaTHbIe y4eOHbIe U3aHUs
1. Jprok, B.I. buonorunueckas xumus : ydeOHOe mocobue mis By3oB/ B.T. Jlprok,
C. U. Cxmap, B.T. KapueB. — 2-e u3na., nepepad. u mon. — Mocksa : M3marenbcTBo
KOpaiit, 2024. — 292 ¢. — (Boicmee obpazoBanue). — ISBN 978-5-534-12077-6. —

Teker :
https://urait.ru/bcode/540981.

anekTpoHHbd // OOpazoBarenpHas tiatdopma HOpaitt [caiit]. — URL:

2. EpmioB, 0. A. buoxumus: y4deOHMK u mnpaktukyM s By3oB/ 1O. A. Epmios,
H. W. 3aituesa ; nox penakuueit C. U. lllykuna. — 2-e u3a., ucnp. u gon. — Mocksa :
NznarensctBo FOpaiit, 2024. — 323 c. — (Bricmiee ob6pazoanue). — ISBN 978-5-534-
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07505-2. — Texkct : anektponHbId // OOpa3oBaTensHas iatdopma FOpaiT [calT]. —
URL: https://urait.ru/bcode/536976.
4.2. DieKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnexktponHo-Oubmmoreunas cucrema ZNANIUM [Dnexkrponnsni pecypc]. — URL:
https://znanium.com/.
3. DOmnektpoHHass OubnuoreyHass cucrema «KOHCYIbTaHT CTyJIeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumbOmmotexa [DnextpoHHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Hudopmamuonnas cuctema «EanHoe OkHO gocTyma K 0Opa3oBaTeIbHBIM pecypcam»
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbI TIEHTP HWHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npogdeccuoHa/bHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIEC CIIPABOYHbIEC
CHCTEeMBbI

O6yuarommmMcst  obecniedeH J0CcTyn  (yOaJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HMH(QOPMALMOHHBIM CIIPAaBOYHBIM
CUCTEMaM:

1. CnoBapm wu »SHuuKiIonequu Ha Axagemuke [OnektponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(POPMALMOHHO-TIPaBOBOro obecreueHus: «l apant» [D1eKTpoHHBINA pecypc].
— http://www.garant.ru/.

4.4. KoMIJIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoOCTPaHAEMOro IPOrPaMMHOIO
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOU3BOACTBA
1. JluueH3uOHHOE MporpaMMHOE oOecreueHHue: OlepanuoHHas cucremMa Microsoft
Windows, naket opucubsix npuinoxenuid Microsoft Office.
2. CBOOODHO pacHpocTpaHseMOe TMpPOrpaMMHOE oOOecreueHue: CBOOOJHBIC TAaKEThI
oducubix npunoxxenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IIPaBOBAS
cuctema «l"apant» (OneKTpoHHBIN nepuoanydeckuil cnpaBoyHuk «Cucrema 'APAHTY),
oGpasosaTenbHas miardopma FOPAUT (Dnexrponnas Guénmorteunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAs CHCTEMA
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYJIbTaHT CTyieHTay.
4.5. O6opynoBaHue U TEXHUYECKHE CPEACTBA 00yUeHUs

Jns peanuzanuy JUCHMIUIMHBL (MOAYJS) MCIONB3YIOTCS Yy4YeOHbIE ayJUTOPUHU IS
MpOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI OOOPYAOBAaHHEM W TEXHUYECKUMHU
cpeAcTBaMU OOYy4YeHHMs, U TIOMEIICHUS JJISi CaMOCTOSATENIbHOW paboThl 00yJaromuxcs, KOTOpble
OCHAIIIEHBI KOMITBIOTEPHON TEXHHUKOH C BO3MOXXHOCTBIO MOJAKIIOYCHHS K ceTH «MHTepHeT» U
o0ecreyeHbl JOCTYIOM B 3JIEKTPOHHYIO MH(pOpMaIMOHHO-00pa3oBarenbHyto cpeny PXTY um.
JI.VI. Menneneena. Jlomyckaercsi 3aMeHa 000pYyI0BaHMsI €70 BUPTYAJTbHBIMU aHAJIOTaMHU.

HaumeHoBaHMe YUeOHBIX ayANTOPH 111 OcHaleHHOCTh YYeOHbIX ayAMTOPHIi /ISl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI M TOMEIeHUH /1J151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JISl CAMOCTOSATEIbLHOM pa6oTsl 000py1OBaAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00y4yeHHs
Y4eOHbIC  ayAMTOpHHM  JUIS  TPOBEACHUS | YueOHAas ayJAuTOpUsS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAIONICH BCEM YCTAHOBJICHHBIM HOpMaM |

TpeOoBaHUSAM, 000PYNOBAHUEM M TEXHUYECKHUMH CPEICTBAMU
00yueHus (MOOMIBHOS MYJIbTUMEIHITHOE 000PY/TIOBAHHUE).

[Tomemnienne st cCaMOCTOATENEHOW PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXHOCTBIO TOJKIIOUEHHS K ceth «MHTepHETY ™|
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http://www.garant.ru/
http://dic.academic.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

obecrieyeHHEeM JIOCTyma B 3JIEKTPOHHYIO HH(MOPMAIMOHHO-
obpaszoBarensuyto cpeny PXTY um. JI.M. Menneneesa u K
3BC.

* HoMmep KOHKpDETHOW ayJWTOPHM yKa3aH B PpAacIMCAHUM YYEOHBIX 3aHATHH M PaCIHCAHUM IPOMEXYTOYHOH
aTTeCTallMu.
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