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BBegeHue

B OCHOBY HaCTOsLUE NporpaMmbl MOMIOXKEHbI ClgfyHoLMe pasaesbl:
(PU3NKO-XMMUYECKNE OCHOBbI BUOXUMUM, CTPYKTYpa U  (PU3NKO-XUMUYECKME
CBOICTBA HM3KOMONEKYNSPHbIX COEAVHEHWIA, BXOAALLMX B COCTAB GMONOrMYECcKmX
0ObEKTOB; CTPYKTYpa W CBOICTBA GMOMOMMMEPOB; O6MEH BELUECTB U 3HEpPruun B
MBbIX CUCTEMAX; XpaHeHWe U peanu3auus TFeHeTUYECKol  MHopMaLuK,

B3aMMOCBSI3b W Perynauus npoLeccoB 06MeHa BELLECTB B OpraHu3Mme.

1. O6Lpme BOMpPOCHI

MpegmeT K 33gaynm  OMOMNOTMYECKON XUMUW. Buoxumus B CUCTeMe
oronornyecknx aucumnivH. CeA3b OMONOTMYECKOM XUMUW C COMpene/ibHbIMU
avcumnanHamm  —  6Moun3nKon, BUOOPraHNYECKONn XUMMUER, LUTONOrMEN,
MWKPOOMONIOTMEN, TEHETUKOM, (hmn3nonorveir. Mecto GUOXUMUA B CUCTEME HayK,
CBA3AHHbIX C MEeAMUMHCKOM HayKol. OCHOBHble 3Tanbl PasBUTUSA OUOXUMUMN.
MonekynsapHas GM0/0rNA U reHeTMka M KX CBA3b C OMoxumuKen. MpakTuyeckue
MPUNOXEHNS BUOXMMUK. HarpaBneHs 1 NepcrnekTUBbl Pa3BUTUA BUOXUMUN.

YKun3Hb Kak ocobasd (opma ApvkeHUs matepuu. Mpobrema BO3HWKHOBEHUSA
XMU3HU U Npeaduosiornyeckor 3BOMOUMK. Pomb  CTPYKTYPHOR OpraHm3aumm
KETKN B ABMEHUAX >XU3HW. KOMnapTMeHTauus BeLecTB U MPOLECCOB B KIETKe.
3HayeHMe oOMeHa BellecTB (KaTtabonmMam W aHabonn3M) B SABMIEHUAX KU3HW.
MpyHUMMBLI  perynauum npoueccoB ObMeHa BeLEeCTB B K/eTKe. [MeHeTuyeckas
MH(opMaumsa 1 ee 3Ha4YeHNe. SBOJIHOLMOHHAA BUOXUMUS.

Akafemnkn AH. Bax, A.. OnapuH, B.C. 'ynesny, A.B. Mannagum, A.H.
Benosepckuia, B.A. SHrenorapar, A.E. bpayHwreiiH, C.E. CeBepuH 1 KX posb B
CO3[aHNM OTEYECTBEHHOM LLKO/bI BUOXUMMKOB. PasBuTre BUOXUMUN, U ee CBA3N C
NPaKTUKOW: MUKPOOMONOrunein, BGUOTEXHONOMNEN, MEeAMUMHOW W BETepUHapUe.
BakHenLLmne XypHasibl, CNpaBoYHble U 0630pHbIE M3AaHUA M0 GUOXMMUK. TToOHATME
0 OuouHpopmatmke. Basbl [faHHbIX O 6enkoBbIX  CTpykTypax, [JHK-

Moc/ea0BaTelbHOCTAX, (bepMeHTax.
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OO6LLIas XxapaKTepUCTMKa BeLUeCTB, BXOAALIMX B COCTaB OPraHM3MOB, WX
PONb U 3HaueHue. Ponb MUHepanbHbIX 3N1EMEHTOB, GEMKOB, MMMUA0B, YI/EBOAOB,
BUTaMMHOB B 0OMEHe BeLleCTB M B MNUTaHUM YeNOBeKa U  >KUBOTHbIX.
KanopuitHoCTb 1 yCBOSIEMOCTb MULLEBLIX NPOAYKTOB. He3ameHMMble (haKTOpb

NUTaHUA.

2. PN3NKO-XMMNYECKME OCHOBbI BMOXMMNN

PUNKO-XMMNYECKAA  XapaKTepucTMKa  BOAbl  KaK  YHMBEPCasIbHOro
pacTBopuUTENs B GBUOMOrMYecKNX cuctemax. Boga n ee ponb B XMBbIX OpraHu3Max.
OCHOBHble TMOHATUA 3MIEKTPOXMUMUM  BOAHbIX PAcTBOPOB. 3aKOH AeMCTBYHOLMX
Macc, KOHCTaHTbl Aguccouuauum KUCIoT U OCHOBAHWIA, BOAOPOAHbLIA MoKasaTesb
(pH), 6ydepHble  pacTBopbl.  OCHOBHblE  (DM3UKO-XUMUYECKME  METOABI,
NMPUMEHSiEMble B BUOXUMUMW: CMEKTPOGOTOMETPUSA, (hiayopomeTpus, AP- 1 AMP-
CMeKTPOCKONuA, Xpomartorpagpus, KanopumeTpus, 3neKTpodopes, BUCKO3UMETPUS,
PEHTIeHO-CTPYKTYPHbIN aHanms. OCHOBbI XUMUYECKOM KNHETUKMN:
MOJIEKY/IAPHOCTb M MOPSAAOK  Peakumn; KOHCTaHTbl CKOPOCTEN  XUMUYECKMX
peakumMin 1 (DaKkTopbl, BAUAIOWME HA CKOPOCTU W PaBHOBECUS  PeaKLUi.

TOMOr€eHHbIN K FeTepOFeHHbIVI KaTtasnms.

3. CTpyKTypa 1 PU3NKO-XMMNYECKNE CBOCTBA HU3KOMOJIEKYNSIPHbIX

COG,EI,I/IHGHI/IVI, BXOAALLNX B COCTaB ONONOrNMYEeCKMX 0O6BEKTOB

MpupoAHble  aMWHOKWUCIOTLL.  Pa3nMuHble  CrMocobbl  Knaccudukaumm
aMuHokucnoT. O6wme u cneuudmnyeckne peakuum  (yHKUMOHabHBIX Tpymn
aMUHOKUCNOT. MOHM3aUmMs amMMHOKMCNOT. MeTofbl pasfeneHns aMUHOKWCIOT W
nenTnaoB. MpupodHble onuronenTuabl. [NHOTATMOH M €ro 3HayeHUe B OOMeHe
BELLIECTB.

AMWNHOKMCNOTbI KaK COCTaBHble YacTU GeNKoB. PU3MYECKMe U XUMUYECKNE
CBO/CTBA MPOTEMHOrEHHbIX aMWHOKWCNOT. He3aMeHUMble  aMUHOKMUC/OTHI.

MonnnenTtnabl.
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[MpupoaHble YrnesoAbl U UX MPOU3BOAHbIE. Knaccudukauna yrneso4o0s.
CTepeoxvMusi yrnesofoB. Hawbonee LWMPOKO pacnpocTpaHeHHble B MpUpose
rekcosbl W nNeHTo3bl M UX cBoictBa. KoH(opmaumsa  MOHocaxapuios.
B3aumornipeBpallleHns  MOHocaxapugoB.  [MKO3uAbl, amuHO-,  ocdo- u
cynbpocaxapugbl. [flesokcucaxapa. MeTogbl pasgeneHns n MAeHTUMKauus
YIN1eBo/0B.

JlnnounbHble CoeauHEHNA U Knaccupukauma nunuaos. XKMpHbIE KACOTHI.
3oMepua U CTPYKTypa HEHAaCbILEHHbIX XXUPHbIX KUCNOT. [MoNnMHeHachIWweHHbIe
XVMPHble  KUCNOTbl. HelTpasbHble XMpbl M KX CBOWCTBA.  dochonmnunipl.
Cavkonmnnabl 1 cynbonmnuibl. CTEpUHbI, XONeCTePUH, >KeNYHble KUC/OTbI.
AnonbHble nannnugbl. MNongpHOCTL MOoseKy bl hochaTnaos. Yyactue ocgaTnios
N OPYrUX NANUAOB B MOCTPOEHUM GMONOrMYeckux membpaH. Bocka n ctepovibl.
3onpeHouabl. TeprneHonabl U KapOTUHOUARI.

[TypuHOBbIE U NUPUMUANHOBBLIE OCHOBaHWA. Hykneosmabl U HyKneotuabl.
Linknnueckne  Hykneotugbl. MUWHOpPHbIE NypUHOBLIE U NMUPUMWAUHOBbLIE
OCHoBaHusA. KomnnekcoobpasytoLne CBONCTBa HYK1eoTUAOB.

BUTaMWHbI, KO(EPMeHTbI 1 Apyrie GUONOTNYECKU aKTUBHbIE COEAMHEHNS.
Pofb BUTaMWHOB B MUTAHUWN XXMBOTHBLIX W YenoBeka. BuUTamuHbl Kak KOMMOHEHTHI
(bepMeHTOB. YKMpopacTBopuMble BUTaMUHbLL. ButammH A. KapoTuHougbl U KX
3Ha4yeHMe Kak nposuTammHoB A. ButamuH [ v ero obpasosaHue. ButamuH E.
ButamuH K. HaTOXMHOHbI 1K YOMXMHOH. BopgopacTBOpuMble  BUTAMUHDI.
ButamunH B|. Katanutuyeckue gyHKUUM TramuHnmpogocdara. ButamuHbl B2 u
PP. Yuyactne BuTammHoB B2 n PP B MOCTpoeHUM KOPEPMEHTOB aspobHbIX W
aHaspoOHbIX fderngporeHas. ButamuH B6 1 ero kKataimtuyeckue (yHKUUK.
[MaHTOTeHOBaA Kucnota. Jinnoesaa Kucnota. ButamnH B,2 donvesas KucnoTa U
AUTNAPONTEPUANH.  [pyrve  BUTaMMHbI U BUTAMUHOMNOAOOGHbLIE  BELLECTBA
Komnsiekca B. ButamuH C. ®epmMeHTaTUBHOE OKMC/IEHNE aCKOPOMHOBOM KMCMOTHI.
BuotnasoHonabl, pPyTMH. ButamMuHbl - aHTMOKCWUAAHTbl. ButamuHbl -
MPOKO(hepMeHTbI. BUTaMUHbI - MPOropMoHbl. Mpoyune K3BeCTHble B HacTosLlee

BPEMS BUTaMUHbI. AHTUBUTAMUHbI. [MHYKNEOTUAHbIE KO(epMeHTbI. HykneoTuapl
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Kak KogepMeHTbl. [lpocTarnaHivHbl Kak MNPOW3BOAHbLIE  MOSIMHEHACILEHHbIX
XXWUPHbIX  KACNOT. bBMWOreHHble amuHbl.  ALETUAXOMUH.  XKene3onopupmrHsl.
Xnopounan n apyrne pactutesibHble MUrMeHTHI.

MwuHepa/ibHbIA COCTaB KETOK. MUKpoanemeHTbl. MeTofbl aHa/IMTUYeCKOi

BUOHEOPraHNYECKON XUMUN.

4. CTpyKTypa 1 cBOiCTBa 61MON0NMMepPOB

Cneunduyeckas posnb 6e/IKOBbIX BELECTB B ABMEHUAX YXU3HW. [TpUHUMMbI
Bble/NIEHNSA, OYMUCTKM W KO/IMYECTBEHHOrO onpefeneHus 6enkos. [MenTugHas
CBA3b, €e CBOWCTBA W BAWAHME HA KOH(opMauuo nonvnentugos. Teopus
CTPOeHUs 6e/1IK0BOM MOJeKy/bl. KoBasleHTHbIe Y HEKOBa/IEHTHbIE CBS3N B Oesikax.
Pa6oTbl A.q. OaHunesckoro, 3. ®duwepa, . CeHrepa, J1. MMonvHra. YpoBH®
CTPYKTYPHO opraHusaumv 6enkoB. [lepBuWYHasA, BTOPUYHAA, TPETUYHAA MU
yeTBePTMYHAsA CTPYKTypa 6enkoB. MeToga onpeeneHus NMepBUYHON CTPYKTYpb
benka.  YNOpAOOYeHHble U HeymnopsfoYeHHble  BTOPWUYHbIE  CTPYKTYPbI.
CynepBTOpUYHbIE CTPYKTYpbl. [pumepbl. [puvHLMNBLI M METOAbl  M3Y4YeHus
CTPYKTYpbl 6e/1k0B. COOTHOLLUEHWE MEXAY MEPBUYHON CTPYKTYPOI U CTPYKTYpamu
6onee BbICOKOro nopsaka B 6eNKOBOM MOJeKyse. 3HaueHVe TPETUYHOW CTPYKTYpbI
OefIKOBOM  MOMIEKYNIbl  ANA  NPOSBMEHUA ee  OMOMIOrMYECKOn  aKTUBHOCTM.
Ampunatna  nonamnenTuaHbIX — uenein.  AMHAMUYHOCTb  CTPYKTYpbl  6enka.
BennunHa 1 opma 6enkoBbIX MOnekyn. nobynsapHble v PUOpUNNApHbIE 6eNKu.
CTpykTypa  (MopunnsapHoix  GenkoB.  1303neKTpuyeckas Touka  GenKoB.
du3nyeckme N XMMUYECKMe CBOMCTBa 0enkoB. MeToabl UM3y4yeHUs OGeflkoB.
KoHjopmaumoHHass guHaMuKa 6enkoBoit Monekynbl. [eHaTypauns 6enkoB U
nonvnentugos. PonguHr u pegonauHr. LlanepoHsl. [MproHbl.  Komniekcbl
benkoB ¢ HU3KOMO/EKYNSAPHbIMU COEANHEHNAMM, 6enok-nmraHgHble
B3aMOOTHOLLEHNA. ConbBataums 6enkoB. Kpuctannuueckme 6enkn. MeTogbl
onpegeneHnss  MPOCTPAHCTBEHHOIO  PACMOMIOXKEHUA  MOJIMMENTUAHbIX  Lernen.
OnuromepHble KOMMNIEKChbI 6ekoB. Knaccugmkaums 6enkos. MpocTbie M COXKHbIe

6enKu. Aﬂb6yMI/IHI:>I, F]'IO6yI'II/IHbI, MCTOHbI, MPOTaMWHbI, NPONaMUHbI, TMHOTENNHDbI.



docdonpoTenHsl, NINNONPOTEWNHBI, NIMKONPOTENHbI, HYKNeonpoTenHbl,
XPOMOMPOTENHBbI  (reMOMpPOTenHbI), MeTa//IONPOTENHbI. TOMONOrNYHbIE GENKK U
FOMOSIOTMYHbIE  MOCMeA0BaTe/IbHOCT  aMMHOKUCIOT B MOAMNEeNnTUaax.
[MpeackasaHne NMPOCTPAHCTBEHHON OpraHu3aumMn 6enka Ha OCHOBaHUW MepPBUYHON
CTPYKTYpbl. CeMelcTBa 1 cynepcemelictTea 6ekoB. NpoTeomuka. Crneyuduyeckune
METOAbl  OUUCTKM  6enkoB  (Xpomartorpadus,  anekTpodopes  6Gefikos,
NMMYHOMpPeunnuTaums, BbIABNEHWE U KapTUpPOBaHWE 3MUTOMOB C MOMOLLbIO
MOHOK/IOHa/IbHbIX ~ aHTUTEN, YnbTpauabTpaumus, unsbupatesibHoe OCaXAeHWe,
obpatumas  geHatypauusi). PeakUMOHHas  CrOCOGHOCTb  OGOKOBbIX  LiEMen
AMWUHOKMCNOTHBIX OCTaTKOB B MOJIeKy/laX HaTUBHbIX W [eHaTypupOoBaHHbIX
6enkoB. B3aMmogeicTtene GenKoB M MasblX fMraHgoB. CTpyKTypa MUOrIobunHa,
remMorn06vHa v cBs3biBaHME VMU KUCNOPOoZaA.

Onuro- un nonucaxapubl. Aucaxapuibl W Tpucaxapuibl. Kpaxman wu
FNIMKOTEeH, KnetyaTka W Temuuenntonosbl, WX CTPYKTypa W CBOKMCTBA.
["eTepononucaxapugpl,  FMKO3aMUHOMMKaHbl.  [poTeornvkaHbl.  MeToabl
N3yYeHWUs MepPBUYHON, BTOPUYHON W 6ONee BbICOKMX YPOBHEN CTPYKTYPHOW
opraHu3auumn nonmcaxapuaos, rMKONPOTENHOB U I:IprTEOI'I'II/IKaHOB.

Monmmopnam  am@PUAPUIbHBIX  COEAMHEHUA B BOAHbLIX  pacTBOpax
(Muuennbl,  aMy”nbCUW,  OUCNOWHbIE  CTPYKTYpbl).  Mogenm  CTpoeHus
ornonornyecknx MemopaH. JIUMOCOMbI; METOAbl WX MOMYYEHUS W U3YYEHWS.
dazoBble Nepexogbl B arperatax am@uUMUIbHbLIX COeaMHEHWA. [MPOHMLAEMOCTb
OMONOrMYECKMX MeMOpaH. JNEKTPOXMMWUA OCMOTUYECKUX ABMEHUA. MeTogbl
N3y4eHNs BNONOrnYecKuX membpaH (PernopTepHble METKU, MUKPOKa/IOPUMETPUS,
(hlyopecuUeHTHOe 30HAMPOBaHNE, CBETOPACCEAHNE).

Tunbl HYKNEMHOBLIX KUCAOT. POMb  HYKNENHOBbLIX KWUCIOT B XXWUBOM
opraHusme. MonuHykneotnabl. CTpyktypa AHK. MNpuHUMN KoMnnemeHTapHoe ™
a30TUCTbIX OCHOBaHW. MuHOpHbIE oOcHOBaHMA. Cynepcnvpanmsauyms OHK.
CTpykTypa W (yHKUMOHMpOBaHMe XxpomatuHa. [AHK xnoponnactoB u
mMuToxoHapunin. AHK BupycoB n 6akTepuit. Mnasmuabl. OCOBGEHHOCTU CTPOEHMS

N1e30KCUPUOOHYKNEMHOBOWM KMcNoTbl. Ponb AHK Kak HOCUTenst HacneAcTBEHHOM
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nHhopMaumm B KeTke. CTpyKTypa PUOOHYKNEMHOBbLIX KucnoT. Twunbl PHK:
faepHasi, pubocoMHasA, TpaHcrnopTHad, M- PHK. B3aumogencteve 6e/IKOB U
HYKNEMHOBLIX KWUCNOT. MeTofbl M3yYeHUs CTPYKTYpbl HYKIEMHOBLIX KWCNOT.
KnoHunposaHve OHK. BaHKN faHHbIX reHoB. ['eHHaa WHXeHepud. ['eHoTepanus.

[MOHATNE O FrEHOMMUKe.

5. O6MeH BeLLECTB M 3HEPTUN B XXMBbIX CUCTEMAX

KpyroBopoT Bewects B 6uocepe. Buonormyeckne 06bEKTbI  Kak
cTaynoHapHble CUCTEMBI. ConpsbkeHue OMOXMMMNYECKNX peaKLiA.
MeTabonuuyeckme uUenu, CcCetM M UMKIbl.  O6paTUMOCTb  BUMOXMMUYECKMX
npoueccos. Katabonuueckme v aHabonmyeckue rnpouecchbl. EAMHCTBO OCHOBHbIX
METab0/IMUYECKMX MYTER BO BCEX YXKUBbLIX CUCTEMAX.

depMeHTaTUBHBIA  KaTann3,  6enku-hepMeHTbl.  McTopus  pasBuTms
3H3UMoiornn. MoHATUE O (hepMeHTax Kak O Ge/IKOBbIX BelyecTBax, 06/1a4aroLmx
KaTa/IMTUYECKUMIN  PYHKUMAMA. MeToAbl BbIAENEHUS WM OYUCTKM  (DEPMEHTOB.
OCHOBHble MOMOXKEHWSI TEOPUN (HepPMEHTATMBHOIO KaTanmsa. JHeprus akTmsauum
(bepMeHTaTUBHBLIX  peakuuin.  O6pa3oBaHWe  MPOMEXYTOYHOrO  KOMM/eKca
«(hepmeHT-CybCTpaT», AOKas3aTeNlbcTBa ero obpasoBaHus. oHATUE 06 aKTMBHOM
LleHTpe epMeHTa U METOAbI ero u3yyeHus. Teopusi MHAYLMPOBAHHOIO aKTUBHOIO
ueHTpa. KuHeTMKa (epMeHTaTMBHOrO KaTamsa. O6paTUMocTb  AencTBus
(hbepmeHTOB. CTauMoHapHOe MpUGAKEHMe MPU PACCMOTPEHUN (PEPMEHTATUBHbIX
peakuuin. HauvanbHad CKOpPOCTb (hepMEHTATMBHON peakuMm W MeToh ee
onpegfeneHns. KoHcTaHTa Mwuxasnuca M MeTOAbl ee HaxoXAeHus. EguHMubI
aKTMBHOCTU (hepMeHTOB. CTaHAapTHas eauHuua, YyAenbHas W MOMeKynspHas
aKTMBHOCTb.  AKTMBHOCTb  (bepmeHTa.  Kputepum  4ucToTbl  (DePMEHTHbIX
npenapatoB.  [BYXKOMMOHEHTHble M O4HOKOMMOHEHTHblE  (PEPMEHTBI.
[AVHAMUYHOCTL  CTPYKTYpPbl M (DEPMEHTATVMBHbIA  KaTain3.  XUMUYECKMe
MeXaHu3Mbl ()epMEHTATMBHOIO KaTasin3a (CepuHOBbLIe MpoTeasbl, MMPULOKCA/IEBbIN
KaTanus, kapboaHruapasa, puboHykneasa v ap.). Kotaktopbl B hepMeHTaTUBHOM

KaTanmse. [pocTeTnyeckue rpynnbl U KOepMeHTbl. XuMuuyeckas npupoga
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KO(hePMEHTOB. KothepmeHThI anmMpaTn4ecKoro, apoMaTUYecKoro 7
reTepouUMKANYeCcKoro paga. BuTamuHbl Kak NpeaLecTBEHHUKN  KO(epMEeHTOB.
3HayeHne MeTaI0B AN1a AelCTBUA (PepMeHTOB. HeremunHOBbIE Kene3onpoTenabl.
BivsHue (U3NYECKMX N XMMUYECKMX (PAKTOPOB Ha aKTUBHOCTb (DEPMEHTOB.
[JelicTBre TemnepaTypbl M KOHUEHTpauMM BOAOPOAHbIX MOHOB. Creuunduyeckue
aKTUBaTOpbl M MHIUOUTOPbI  (DEPMEHTATUBHLIX  MpoueccoB.  MexaHu3m
MHIM6UpoBaHua (epMeHToB. O6patumoe M HeobpaTUMOe, KOHKYPEHTHOe W
HEKOHKYPEHTHOe  MHrnbumposaHue. AJIOCTEPUYECKNE  IUraHAbl-PerynsaTopbl.
KoonepatMBHOCTbL B (DePMEHTATUBHOM KaTanmde. depMeHT Kak MOJieKynapHas
mMalmMHa.  Mogenn  KOOMepaTUBHOrO  (DYHKUMOHMPOBaHUSA  (DepMEHTOB.
Nokanmsauma  depmeHToB B KeTke.  CneunduyHOCTb  hbepMeHTOB.
Knaccuimkaums (epmeHTOB M ee NpuHUMNbL. OKCUAOPeAYKTasbl, BaXKHEWLIMe
npeacraBuTenn.  TpaHcgepasbl, BaXHellve npeactasuteny.  vaponasbl,
pacrnpocTpaHeHWe B MPUPOAE, BaXKHEWLIMe MpeLCTaBUTENN, 3HAYeHWe UX B
MULLEBON  TexHonormn. Jivasbl, BaXHellwme npeacTasutenn. 13omepasbl,
BaKHeWLWMe MpeacTaBuTenn. Jiurasbl, BaXKHeWLUMe npeacTasutenn. Perynaums
aKTUBHOCTW W CUHTe3 (hbepMEHTOB. AJ'IJ'IOCTépI/I‘-IeCKI/Ie (bepMeHThbl.  Teopus
MHAYLMPOBAHHOIO CuHTEe3a (epmeHTOB >Kako6a M MOHO. MHOXECTBEHHbIE
(hopMbl (hepMeHTOB, N30(PEePMEHTBI. MynbTuhepmMeHTHbIE CUCTEMBI.
MupyBatgerngporeHasa.  MIMMo6unn3oBaHHble  (DepMeHTbI.  cnonb3oBaHme
(hepMeHTOB B BMOTEXHOMOTUN U MeAULIMHE. DH3UMOTepanus. Pnbosnmbl.
OCHOBHble MOHATMS OMO3HepreTkKN. AT® - yHMBepCa/bHbIA WUCTOYHUK
3Heprun B 6Guonormyecknx cuctemax. CoefMHeHUS C BbICOKMM MOTEHLMAIOM
nepeHoca rpynn - Makpoapruyeckme coegmHeHns (Hykneosug au- n tpudgocdarsi,
nupodocaar, ryaHuamMHpocgarsl, aunnTMoadmpsl). JHepreTnyeckoe
conpsbkeHne.  DocopunbHbIA  NOTeHUMan  KneTkn.  Hykneoswg au- U
TpuochaTKMHasbl. ALeHWIaTKUHAa3Hasa N KpeaTUHKUHA3Has peakumm.
TepMyHanbHOE OKUCeHWe. MexaHu3Mbl akTuBaumm kucnopoga. OKcuaasbl.
KodepMeHTbl  OKUCNNTE/NIbHO-BOCCTAHOBUTENbHBLIX  peakumi  (HALQHYHALH,
HAQPHYHALPH, OPMH/O®MHHo, ®AL/PALH2). YOUXMHOH, >Kene3o-cepHble
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GeNkn M UUTOXPOMbI Kak KOMMOHEHTbI [biXaTeNbHOW Uenu. Jlokanusauus
OKUC/IUTENIbHbIX  MPOLECCOB B KMeTke.  MUTOXOHApUM UM UX  POSib  Kak
Ouo3HepreTnyecknx mawmH. CTpyKTypa AbIxaTeNbHON uenn. XMMMOCMOTUYECKas
Teopusa COMNPSXKEHNA OKUCINTENbHOrO (DOCopUIMPOBaHUA Y TKAHEBOTO AbIXaHWA.
OuH w»n  ero 3HavyeHwe. LIMKNINMYECKMIA  BEKTOPHbLIA  MEPeHOC  MPOTOHa.
Buonornyeckme reHepaTopbl pPasHOCTU 31EKTPOXUMUYECKMX MOTEHLMAI0B VOHOB.
JNEKTPOXMMMYECKOE  COMPSHKEHMEe B MeMbOpaHax M OKUC/UTENbHOe
(hochopunuposaHme, cuHTe3  AT®.  MexaHU3Mbl  OKUCIUTENIbHOTO U
thoTodhochopmnnmnpoBaHus. Pazobwmntenn 1 noHogopbl. MexaHn3mbl pa3obLLeHNs
OKWUC/IUTENIbHOTO  (DOCOPUIMPOBAHMA W TKaHeBOro AbixaHusa. ATd-asbl KX
CTpoeHve 1 yHKUMS. OBLLHOCTL MeMOpaHHbIX MpeobpasoBaTenieil MUTOXOHAPUN,
X/I0pOMnIacToB U XpoOMaTtopopoB. IPPEKTUBHOCTbL  aKKYMYMAUUU  3HEPruu,
CONPSOKEHHOW  C  MepPeHOCOM  3MIEKTPOHOB.  AJIbTEPHATMBHbIE  (PYHKUMM
OMONOrNYeCcKoro OKuC/eHUA. TepmoreHes. [bixaTefibHble LenM MUKPOCOM.
LinToxpom P-450 n okucnutenbHas [eCcTPYKUMA KCEHOOMOTUKOB. AKTUBHbIE
(hopMbl  KMCIOpOAa, MX 00pas3oBaHWe U 00e3BpeXxuBaHue. 3HayeHMe aKTUBHbIX
(hopm Kucnopofa AnA (PYHKLMOHMPOBaHUA KNETKW. [lepeKUCHOe OKUC/eHne B
HOpMme: CTaguu npouecca. AHTUOKUCANTENbHAA CUCTeMa: (pepMeHTaTMBHAasA U
He(hepMeHTaT1BHas.

Buoxumuna nuwesapeHns. OpraHHas CrneyuguUUYHOCTL NULLEBAPUTENbHBIX
npoTeas, nunas, ramkosngas. Pacnag 6enkos, MMNULOB U YINeBOAOB B NpoLecce
nuLieBapeHns. Pomb  >KeMYHbIX  KUCNOT B MeTabonimsmMe  IMNOGUSIbHBIX
CoeiMHeHMn.  lMpuUCTeHOYHOE  NWWEeBapeHVe B KWLIEYHWKe.  TpaHcnopT
MeTaboNmMTOB  4epe3 Ouonornveckme MembpaHbl. TloHATME 06 aKTUBHOM
TpaHcnopTe, CeKpeLmm, NMHOLMTO3E.

Yrneeogpl W UX (HpepmMeHTaTUBHblE MpeBpalleHns. DocopHble 3(MphI
caxapoB M po/b (HOCHOPHOM KMCNOTbI B Mpoueccax MpeBpalieHns yrieBojoB B
opraHusme. ®epMeHTbl, KaTaM3MpyloLme B3aMMOMNPEBPALLEHNS CaxapoB WU
obpaszoBaHue (ochopHbIX 3PUPoB. [POAYKTbl OKWUCMEHMS W BOCCTaHOB/IEHUA

MOHOCaxapuaoB. Po/flb  MHOroaTOMHbIX CMWPTOB B YI/IEBOLHOM 0b6MeHe.
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depmeHTbI, TMAPOAM3YIOLWMe onurocaxapuibl. Hykneosupangocparcaxapa n mx
po/Sb B OMOCWUHTE3e O/IMrocaxapuioB M nosmcaxapuaos. NMKo3unTpaHcgepassbl.
AmMunasbl. PacnipocTtpaHeHve B MpUpode M XapaKTepucTuKa OTAeNbHbIX amunas.
Ponb amunas B MNPOMbILLNEHHOCTM W NuueBapeHnn. BsavmonpespatleHuns
KpaxMana M caxapo3bl B pacTeHusiXx. BbuocMHTE3 Kpaxmana W [/IMKOreHa.
"eTepononmcaxapuipl, NMKO3aMUHOIIMKAHbI, WX CWMHTE3 W y4yacTue B
MOCTPOEHUN COeAUHUTENbHOM TKaHW. O6Luas xapakTepucTnKa npoLeccoB pacnaga
yrneBofoB. [/IMKOM3 M T/IMKOTEHOMM3  Kak  MeTabonmyeckas — cucrema.
B3aumoCBsA3b NPOLECCOB  NIMKOMM3a, OpoXKeHWs U AbixaHusd.  ChMpTOBOE,
MOJIOYHOKMCN0E, MacNsaHOKUCN0e O6poxeHne. PaboTtbl J1. TMacTepa. 3HauyeHue
paboTbl O. ByxHepa. OCHOBHble W MOBGOYHbLIE MPOAYKTbI OPOXEHMSA. XUMU3M
aHaspobHOro 1 aspobHoro pacnaga yrnesogoB. CTpyKTypa Y MexaHu3Mm [eincTeus
OTAeNbHbIX  (PEePMEHTOB  [NIMKONM3a W T/IMKOTEHOMM3a.  JDHepreTnyeckas
3()(DEeKTUBHOCTb  [NIMKONM3A, T[/INKOreHoNn3a W OpoXeHUA.  A3pPO6HbLIN 1
aHaspoOHbIA  pacnafg yrneBofgoB. MexaHu3M OKUCMEHUS  NUPOBUHOrPaLHOW
KMCNoTbl. LIMKN OMKapOOHOBbLIX W TPUKAPOOHOPbLIX KUCMOT. JHepreTnyeckas
3hheKTMBHOCTL UMKNa. CTPYKTypa U MexaHU3M'AeCTBUA OTAeNbHbIX epMEHTOB
UMKna au- W TPUKapOboHOBbIX  KUCNOT. [IpsiMOoe  OKMC/eHWME  YrneBOAOB.
[MeHTO30(hocdaTHbIN NyTb. [IIOKOHEOreHEs.

Ninnonus. ®epmeHTaTMBHbIA TMAPONN3 XMPOB. JTnnasbl, pacnpocTpaHeHue
B MPUPOJE U XapaKTepucTMKa. JINMOKCUreHasbl, X CBOMCTBA, MeEXaHN3M AeACTBUSA
M PO/ib B MULLIEBON MPOMbILLNIEHHOCTU. OKUCIUTENbHBIA pacnaf XXUPHbIX KUCOT.
JHepretTnyeckas 3MMPeKTUBHOCTb pacrafa >XMPHbIX KUCIOT. POMb KapHUTUHA B
MeTab0/IMYECKMX MPEBPALLEHUSAX XXUPHbIX KUCNOT. bBeTa-, anba- M oOMera-
OKWICNEHME YXXMPHbIX KACNoT. KoaH3MM A 1 ero posb B npoueccax 06MeHa XXUPHbIX
Ku1cnot. 4-thoconaHTETENH U ero Posib B GUOCUHTE3E XMPHbIX KUCNOT. BUOCUHTE3
XXUPHBbIX  KMUCNOT. CKUHTa3a >KUPHbIX KWCMOT. BuocKMHTE3  TPUIIMLEPWIOB.
[MpeBpalleHe >KMPOB MpWU CO3PeBaHMM UM MNpopacTaHMM CemAaH W M/0A0B.
depmeHTaTMBHbIE MpeBpaLleHns ocdatmaoB. CTpoeHne M PYHKUMM MembpaH B

KneTke. 3HauyeHue octhaTAoB B MULLEBOA MPOMbILLIIEHHOCTU. BrocuHTe3
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XOJfleCTepHa W ero perynauma. 3HadeHue XonectepuHa B opraHusme. CuHTe3s
XXeNnyHbIX Kucnot. Crtepouabl Kak NpoBuTaMuHbl [, BMOCMHTE3 M30MpeHoMAoB,
TepreHoMao0B 1M KapoTUHONAOB.

[MyTn BKNKOYEHUSA yrnepoga, asora, Cepbl W [Ap.  HeopraHU4YecKux
COEAMHEHWNIA B OpraHMYeckne BewecTBa. ACCMMUNALMSA MONEKYNISPHOro asoTa U
HATpaTOB. HWTpOreHasa, HUTpaTpedykrasa M HUTPUTPeAyKTasa. 3aMeHUMble U
He3aMeHMMblE  aMWHOKUCNOTbL.  TlyT  MNOBbIWEHUA  NULEBOM  LEHHOCTM
pacTUTeNbHbIX 6enKoB. KeTOKUCNOTbl KakK MNpeALecTBEHHUKM  aMUHOKUCAOT.
MpsamMoe amuHuMpoBaHWe. [lepeaMMHMpOBaHWE W Apyrve NyTW MpeBpaLleHns
aMUHOKMCNOT. AMUHOTpaHcgepasbl. Apyrve nytm 6GuMocMHTE3a aMUHOKUCOT.
BTopnyHOoe 06pa3oBaHME aMMHOKMUCIOT Mpu ruaponnse 6enkos. Cneumdmyecknia
pacrnag 1 npespalleHnsa OTAeNbHbIX aMUHOKUCAOT. MpoTeonnTuyeckme epmeHThbl
— MenTUArnaponasbl, 06Las XapakTepucTUKa W pacrnpocTpaHeHWe B NpPUpome.
OTgenbHble  npeactasuTen  (MENCUH,  TPWUMCWMH,  XUMOTPUMCKH,  ManaviH,
CbIUYYXXHbIA (DEPMEHT, aMMHO- M KapboKcunenTuaasbl, NeMUUHaMUHONENTMAA3a).
Jlnzocombl. Vicnosnb3oBaHWe MPOTEONUTUYECKUX (DEPMEHTOB B MPOMbILL/IEHHOCTU
N MeauunHe. bruoxmummsa pacnaga ammMHOKMUCNOT. [le3aMMHMpPOBaHNE aMUHOKMCIOT.
Tunbl ge3aMMHMpoBaHMA. Ponb acraparvHa, rnalTaMmHa U MOYEBUHLI B OOMeEHe
azoTa. OpHUTUHOBLIA UMKN. CTPyKTypa U MeXaHM3Mm [OeWCTBUS TpaHCaMWHa3 W
OTAENbHbIX (DEPMEHTOB ULMKIA MOYEBMHOOOPA30BaHUS. AMWHbI W ankaiougpl,
NyTM WX 06pa3oBaHUst W NpeBpalleHnin. Pacnag HyK1eonpoTenHoB. HyKneasbl.
CuHTe3 U1 pacnag MypuvHOBBLIX HYKNEOTUAOB. YpPeoTenus, YpPUKOTenMa W
ammoHuoTenua. CuHTe3 1 pacnag nUpUMUAMHOBLIX HYKNeotuaos. CuHTe3 rema.
Pacnag rema n 06e3BpexxvBaHue 6unmpyonHa.

MonekynspHble OCHOBbI MOABWMXXHOCTU 6uonornyeckmx cuctem. CTpyKTypa
MONepeyHo-nNonocaTon U rnaakoin  MyckynaTypbl. COKpaTUTENbHblE  GENKW.
Mogenu (YHKUMOHMPOBAHNA MbIlL,. [TOABUMXHOCTb >XIYTUKOB U PECHUYEK Y
MNKPOOPraHN3MOB.

Mopdep)kaHWe WMOHHOINO romMeocTasa KAeTOK. TpaHcnopTHble AT®dasbl U

MOHHbIE KaHaslbl.
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BMOXMMMYECKME OCHOBbI Mepefayn HEPBHOTO WMMY/bCA. VIOHHble MOTOKM Mpw
BO3OY)KAeHUM HepBa. CuHanThyeckas nepegaya BO3GYXAeHMs. MeamaTopsl
LeHTPa/IbHO HEPBHOW CUCTEMbI. ALETWUIXONMH, aLeTUXONMHICTEpasa, peLenuus
aueTUNXonuHa. PeuenTop aUETUIXOMMHA KakK  MPUMEP  NWraH/-3aBUCUMOro

MOHHOIo KaHasla.

6. XpaHeHWe 1 peasin3alms reHeTUYeCKOM MHpopmaumm

[MOHATUA TeH K OnepoH. KneTouHbld UMK, AKTUBHBIA W HEAKTUBHbIN
XpomMaTuH. CTpyKTypa XpPOMOCOM. PO/lb HYK/EMHOBBLIX KUC/IOT B OMOCKMHTE3e
6enkoB. BMOCMHTE3 HYKNEeMHOBbIX KucnoT u AHK-nonumvepassl. Pennvkayums
OHK.  Unknnyeckaa OHK v TexHonorns BKIKOYEHUS T[EHOB B NiasMuabl.
MyTaumMm 1 HanpaeneHHbIA MyTareHes. Pabotbl C. Ouvoa n A. KopHbepra. PHK-
nonumepasbl. HpopmaumoHHas PHK Kak nocpefHVK B nepefaye MHpopMaumn
ot AHK k pubocome. CuHTe3 MPHK, npouecc TpaHCKpUNUun, MHHOPMOCOMbI.
[MocTTpaHCKPUNLMOHHLIA npoueccnHr MPHK. BrocrHTe3 6enka. AKTUBMPOBaHME
amnHOKMCNOT. TpaHcnopTHble PHK 1 mx ponb B npouecce 6uocuHTe3a 6esnka.
CeHeTUYeCKMin Kof. PubocoMbl: CTPYKTypa, COCTaB U (yHKUMW. MexaHu3m
CUMTblBaHMS MH(opmaumn B pubocomax. [pouecc TpaHcaauun. WHuumaums
TpaHCNAUMK, 3N0Hrauna v TepMuHaums. Fonncombl. Perynaums cuHTesa 6enka.
[MoCTTpaHCNALMOHHbIE U3MEHEHVS B MOeKysne 6efika, MpOuecCUHr. TpaHcnopT
GefkoB, WX BCTpavBaHWe B MeMOpaHbl, W MNPOHULAEMOCTb OMOOrNYECKNX
mMeMbpaH gans  6uononmmepos. [pobnembl  knoHuposaHus [AHK. LlenHbie
nofiMmepasHble peakumy HYKIEMHOBbIX KUCNIOT U UX NPUMEHeEHWEe B 61oorumn u

MeanLIVHE.

7. B3anmocBA3b 1 perynsaums rnpoueccoB 06MeHa BeELLECTB B OpraHu3me
EavHcTBO npoueccoB o6meHa BellecTB. CBfA3b MPOLLECCOB Katabonmsma u
aHabonmM3Ma, 3HepreTMYeCKMX W KOHCTPYKTUBHBLIX MPOLECCOB. JHepreTuka
obmeHa BellecTB. B3anMoCBA3b MeXay 0bmeHamu 6efikoB, YrneBOAOB, XXMPOB U
nmnngos.  KnroyeBble  (oepMeHTbl.  Cnocobbl  perynMpoeaHnsi  MeTabosim3ma.

PerynmpoBaHue aKcnpeccum reHoB. HacneacTBeHHbIe 6onesHu.
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[MoCTTpaHCAUMOHHAA KOBa/leHTHad Moaudukaums 6enkoB (BHYTPUKIETOYHbIE
npoTeasbl, NPOTEVMHKNHA3bI, npoTenHdgocgaTasbl), MeTUINPOBaHNe,
rNIMKO3UNNPOBaHNe, aMUAUPOBaHWe W [e3aMUAMPOBaHWe W Ap. MOAM(UKALUN.
PerynupoBaHne  akTMBHOCTM  (DEPMEHTOB  CyOCTpaToM,  MPOAYKTOM U
mMeTabonmtTamn. MoneKynsipHble OCHOBbI FOMEOCTa3a K/eTKM.

KpoBb, nnasma, numda. TpaHcnopT Kuciopofa aspuTpoumtamu. Kpusble
Ayccoumalmm OKCUreHMpoBaHHOro remoriobnHa. KapbokcuaHrugpasa. bygepHble
cuctembl  Kposu. CucTema CBepTbiBaHUA KpPOBW. bBenky nnasmbl  KPOBU U
(hYHKLUMOHAIbHAsA OMOXUMUA  (POPMEHHBIX 3/1EMEHTOB KPOBW. BuOXnmMuyeckme
OCHOBbl MMMyHWTETA. [TOHATME O UWUTOKMHAX W XeMOKuMHax. PeuenTopsl
LIMTOKMHOB 1 XEMOKMNHOB.

[FopmoHbI. Knaccugmkaumsa ropmoHoB. PeLenTopbl ropMOHOB. TKaHeBas ©
BMAOBas CneymMUYHOCTb PeLenTopoB rOPMOHOB. TOPMOHbLI C TpaHCMeMOpaHHbIM
MeXaHM3MOM fencTBuns. MembpaHHble pPeLenTopbl U BTOPUYHbLIE MOCPELHUKMN.
AjeHnnatuymknasa u gocoamactepasa. LI-AM® Kak BTOPUYHBIA Meccemkep U
KOBa/IeHTHast MoAudukaumsa 6enkos-epmeHToB. G-6efku. Peuentop3aBucuMble
NOHHble KaHanbl. VHo3uTON-Tpugocdar n Ca2t Kak BTOPUYHbIE MOCPELHUKN.
COpMOH3aBUCMMAsA  XMMUYeCKass  MoauduKkaums  6enkoB.  pOTEMHKMHA3bI.
MpocTarnaHanHbl. BHYTPUKIETOUYHbIE W AfEepHble peLenTopbl FOPMOHOB, WX
BMAAHME HA  3KCrpeccuMio  reHoB.  CTMMynsATOpbl  pocTa  pacTeHWd  ”
MUKPOOPraHnM3MoB; repouumabl; aHTUOMOTUKN; (PUTOHLUMABI N X PerynsaTopHas
ponb. Peuenuua CBeTa >KMBbIMM  CUCTEMaMW. AMOMNTO3, MOJEKY/IAPHbIe

MEXaHU3MbI
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