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BBenenne
B ocHOBy HacTosiIIei mporpaMMbl TOJIOKEHBI CIIEAYIONTUE pa3Aeiibl: (U3UKO-XUMUUYECKUE
OCHOBBI OMOXMMHH; CTPYKTypa H  (PU3MKO-XMMHYECKHE CBOWCTBA HHU3KOMOJIEKYJISPHBIX
COCMHEHUH, BXOIAIIMX B COCTaB OHMOJOTUYECKUX OOBEKTOB; CTPYKTypa M CBOICTBa
OMOIMOIMMEPOB;, OOMEH BEIICCTB M HSHEPIHMM B JKUBBIX CHCTEMax; XpaHEGHHWE U peaaTu3aIius

TeHETUYECKOM I/IH(i)OpMaI_II/II/I; B3aMMOCBA3b U PETYJIAIHUA ITPOLECCOB oOMeHa BCIIICCTB B OpraHuU3MeE.

1. PusuKo-xMMHYECKHE 0CHOBLI OMOXMMUH

OU3NKO-XUMUYECKasi XapaKTepUCTUKAa BOJbl KaK YHHMBEPCAJBHOIO pPACTBOPHUTEIS B
Ouosornyeckux cucreMax. Boma u ee poib B JKMBBIX opranu3max. OCHOBHBIC TOHSTHS
ANEKTPOXUMHUU BOJHBIX PACTBOPOB. 3aKOH JACMCTBYIOIIUX MAcCC, KOHCTAHThI AUCCOIUAIIUN KUCIIOT
U OCHOBaHUHM, BoIOpoaHbIN mokazatens (pH), Oydepubie pactBopbl. OcHOBHBIE (PH3UKO-
XUMHYECKHE METO/Ibl, TPUMEHSEeMbIe B OMoXuMuu: crnekrpodoromerpus, ¢piayopomerpus, II1P- u
SIMP-  cnekTpockomus, Xpomarorpadus, KaJlopuMeTpus, 3JIeKTpodope3, BHCKOZUMETPUS,
PEHTI€HO-CTPYKTYpHBIA aHann3. OCHOBBI XUMHUYECKOW KHHETHKU: MOJEKYJISIPHOCTh U TOPSIOK
peaKkiuu; KOHCTAaHThl CKOPOCTeH XMMUYECKUX peakuuid U (HaKTopbl, BIMSIONIME HAa CKOPOCTH U

PaBHOBCCHA peaKHHﬁ. I'omorenHsIi u FeTepOFCHHHﬁ KaTaJius.

2. OO0MeH BeleCTB M FJHEPIUH B JKUBBIX CHCTEMAX

buonornueckue 0OBEKTHl Kak cTalMOHapHble cucTeMbl. CompsikKeHHEe OMOXUMHYECKHX
peakuii. Metaboauueckue Ienu, CeTH M HUKIbL. OOpaTMMOCTh OMOXMMMUYECKHX IPOLECCOB.
Karabonuyeckue u aHaboIMUeCKHUEe MPOLECCHI.

depMEHTaTUBHBIN KaTaln3

benku-pepmentsl. OCHOBHBIE TMONOXKEHHUS TEOPUM (PEPMEHTATMBHOIO KaTajau3a. DHEeprus
aKTUBalMK (pepMEeHTAaTHBHBIX peakiuii. OOpa3oBaHHE MPOMEKYTOYHOIO KOMIUIEKCA «(pepMEeHT-
cyOcTpary, toka3zaTenbcTBa ero oopasoBanus. IloHsTHE 00 aKTUBHOM LIEHTpe (PepMeHTa U METO/IbI
ero usyueHus. Teopus HHAYUUPOBAHHOTO aKTUBHOrO IieHTpa. KuHeruka QepMeHTaTUBHOIO
karanu3a. OOpatumocTs eicTBus pepmMeHToB. CTalioHapHOe NPUOIMKEHNE MTPH PACCMOTPEHHUH
(bepMeHTaTUBHBIX peakuuid. HavanbHas CKopocTh (DEpMEHTAaTHBHON peaklMu U METOJ ee

onpeneneHusl. YpaBHenue Muxasnuca-bpurrca-Xonnaeiina. Koncranta Muxasnuca u MeTosbl ee



HaxoxaeHus. EgunHunel akTuBHOCTH  (epMmeHTOB. CTraHaapTHas €OUHMLA, YyHeNbHas W
MOJICKYJIIpHAss AKTUBHOCTb. AKTHUBHOCTb M uucia 000poToB (epMeHTa. JIMHAMUYHOCTH
CTPYKTYpbl M (epMeHTaTuBHbIM KaTanu3. KodakTopsl B  (EepMEHTAaTHBHOM KaTaju3e.
[Ipocretnueckue rpynmnbsl M KopepMeHTHl. XHUMHUYEcKas TNpupoaa KodpepMeHTOB. BrusHue
($U3NIECKUX U XUMHUYECKUX (DaKTOPOB HAa aKTUBHOCTH (pepMeHTOB. Crienuduyeckre akTuBaTOPbl U
MHTUOUTOPBI (pepMEHTATUBHBIX ITpoLieccOB. MexaHu3M nHruouposanus pepmenTos. Ob6paTumoe 1
HeoOpaTUMoOe, KOHKYPEHTHO€ M HEKOHKYpeHTHOe HHruoupoBanue. HM3ocrepuueckue u
AIUIOCTEPUYECKUE JIMTaHBI-perysaTopbl. KoomepaTuBHOCTH B (EpPMEHTATUBHOM KaTajHs3e.
Mogenu xoomnepaTUBHOTO (pyHKIIMOHUpPOBaHHUSA (epMeHTOB. Jlokanmzamus (epMEHTOB B KIIETKE.
Crnenuduunocts pepmentoB. Kiaccuduxanus dpepmeHToB M ee npuHUUIBL. OKCHIOpEAyKTa3bl,
BaXHEHIIME MpeacTaBUTENU. TpaHcdepasbl, BaxHeWIIMe MpeacTaBUTeNd. [ uaposnassl,
pacnpocTpaHEHUE B IPUPOJIE, BaKHEHIIINE IPEICTABUTENN, 3HAUEHUE UX B MUIIEBONW TEXHOJIOTHH.
JInaspl, BaxHeWmume mpeacraBuTenu. IM3omepaspl, BaxHeHIMe npeacTaBUTENH. JInrassl,
BaXHEHIIME NpPEJCTaBUTENN. Perynsius akTUBHOCTM M CUHTE3 (EpMEHTOB. AJUIOCTEPUUYECKHE
¢bepmenTbl. MHOXKECTBEHHBIE (OPMBI (PEPMEHTOB, U30(hepMEHThI. MyJIbTU(HEPMEHTHBIE CUCTEMBI.

OcHoBHble TOHATHA OuodHepreTukn. AT® — yHHUBEpCaJIbHBI HWCTOYHUK OJHEPTUU B
Oouosiornyeckux cucremax. CoeIuHEHHs C BBICOKMM IOTEHLHMAIOM IepeHoca TIpymnm -
MaKpOIPIHUECKUE COeANHEHUS (HyKiIeo3u ] au- u Tpudocdarel, nmupodocdar, ryanuauadochaTsl,
anunTHOAQUPEI). DHEpreTudeckoe conpspkenne. GocopunpHblil TOTeHIMAN KIeTKU. Hykieo3na
1u- ¥ TpudochaTkuHa3bl. ACHUIATKUHA3HAA U KpeaTUHKUHA3HAs Peaklny.

TepmunanbHOe OKMCIeHHE. MexaHnu3Mbl akTuBanuu kucinopona. Okcunassl. KodpepmeHTsI
OKHUCJIUTENLHO-BOCCTAHOBUTENBHBIX peakuuii (HAT/HAIH, HAI®*/HAA®H, ®MH/OMH-H>,
OAl/OANI-Hz). DOnextpoHTpaHcdepasHble peakmuu. YOUXUHOH, IXKeJe30-CepHble Oenku u
LIUTOXPOMBI KaK KOMIIOHEHTBI JBIXaTEJIbHON Iienu. Jlokanus3amusi OKHCIUTENBHBIX MPOLIECCOB B
KJIeTKe. MUTOXOHJIpUM M HMX POJb KaKk OMO’HEepreTHYecKWx MamuH. Jlokamuzanus 3JIeKTpOH-
TpaHcgepas B Ouonornueckux mMemOpaHax. CTpyKTypa JbIXaTeabHON Lenu. XUMHOCMOTHYECKast
TEOpUsl CONPSDKEHUS OKUCIUTENBbHOro (hochopuinpoBaHust U TKaHeBoro Asixanus. D m H u ero
3HaueHue. [{ukanmueckuii BEKTOPHBIM NEPEHOC NPOTOHA. bHojormueckue reHepatopsl pa3HOCTH
ANEKTPOXUMUYECKUX MOTEHLHAJIOB HOHOB. DJIEKTPOXMMHYECKOE CONpsKEHHE B MeMOpaHax H
okuciautenbHoe  gocopunupoBanue, cuHTe3 ATD.  MexaHuU3Mbl  OKUCIUTEIBHOTO
dhoTodochopunupoBanus. Pazobmurenu n mnoHopopsl. MexaHW3MBbI pa300IEHUST OKHCIUTEILHOTO
¢dochopunrpoBanuss u TKaHeBoro abixaHus. AT®d-a3zpl ux crpoeHue u QyHKIUsA. OOLUIHOCTDH
MeMOpaHHBIX  TIpeoOpa3oBaTeieil  MHTOXOHAPWN,  XJOPOIUIACTOB  HU  XpoMaTo(opoB.
D¢ (heKkTUBHOCT,  aKKyMYJSIIMM ~ SHEPrMH,  CONPSDKEHHOM € TEPEeHOCOM  AJIEKTPOHOB.

AnbpTepHaTUBHBIE (DYHKIUM OMOJOTHYECKOrO OKHCIEeHMs. TepmoreHes. JlpIxaTeslbHbIE IENH



mukpocoM. Lutoxpom P-450 u okucnurtenbHas JeCTPyKLUsS KCEHOOMOTHKOB. AKTUBHBIE (POPMBI
KHUCJIOpOAa, UX oOpa3oBaHHME M 00€3BpeKMBaHWE. 3HAYCHHME AaKTUBHBIX (OpM KHUCIOpoAa [Uis
(GYHKIIMOHMPOBAHUS KIIETKH.

CBer — MCTOYHUK XM3HU Ha 3emiie. POTOCHHTE3 KaK OCHOBHOM MCTOYHMK OPraHMYECKUX
BemectB Ha 3emuie. Paborei K.A. TumwmpsizeBa. PacturenbHple NHUTMEHTHI, XJIOPO(GUILIHL
Xpomarorpadpudeckuit meron C. [[Beta u ero npuMeHeHne B COBpeMeHHON onoxumun. CTpyKTypa
¢dorocunTeTnyeckoro anmnapara. CTpoeHHE U COCTaB XJIOPOILIACTOB. MOJEKYyISIPHbIE MEXaHU3MBI
(YHKIIMOHMPOBAHUS XJIOPOILIACTOB. XJIOPOQMILUT U (POTOCHHTETHUECKHEe aHTEeHHBL. CTpyKTypa
(OTOCUHTETHUYECKUX PEAKIIMOHHBIX LIEHTPOB. I'enepanus u ponb AT® B npoueccax poTocuHTesa.
@®OoTONM3 BOJBI M CBETOBBIE PEAKIIUU IPU (POTOCUHTESE.

bruoxumus numeBapenus. OpranHasi crieu(UIHOCTh MUIIEBAPUTENBHBIX NPOTEas3, JIHIA3,
rauko3uaas. Pacman OenkoB, JIMOUIOB M YIVIEBOAOB B Ipoliecce MUIlEBapeHus. Pomib xKemdHbIX
KHUCJIOT B MeTa0oau3Me JUNO(QMIbHBIX coeuHeHud. [IprucTeHouHOe nuiieBapeHrne B KMIIECUHUKE.
Tpancnopt MetaGonuToB yepe3 Ouosoruueckue MmeMmOpansl. [loHATHE 00 aKTUBHOM TPAaHCHOPTE,
CEKpEeLMH, TMHOLIUTO3E.

VYrneBoasl U ux ¢epMeHTaTuBHBbIE MpeBpameHus. docdopubie 3¢pupsl caxapoB U poib
¢dochopHOil KUCIOTHI B THpoleccaXx MPEeBpalleHUus YIJIEBOJOB B opraHusme. @DepMeHTHI,
KaTaJIM3UPYIOIINE B3aUMOIIPEBPAIICHUS caxapoB U oOpaszoBanue GpochopHbIx 3¢upoB. [IpoayKThr
OKHUCJIEHUS U BOCCTAHOBJIEHMSI MOHOCAaxapuJoB. Pojib MHOroaroMHBIX CIMPTOB B YIJIEBOAHOM
obmene. depMeHTI, THApPOIU3YIoIIMe onurocaxapuasl. Hykneosunaudocdarcaxapa u ux poib B
OMOCHHTE3€¢  OJHMIOCaxapuaoB M MoiucaxapuiaoB. [ nuko3miaTpaHcdepasbl.  AMHIIA3BIL.
PacnipocTtpaneHre B TpuUpoJie U XapaKTEpUCTHKAa OTAEIbHBIX ammia3. Ponp amuia3z B
MIPOMBIIIJIEHHOCTH U TNHIIEBapeHUH. B3anMonpeBpalieHnus Kpaxmalla U caxapo3bl B PACTEHUSIX.
buocunTe3 kpaxmana M riaMkoreHa. IlomudpykTo3uasl, KieT4aTKa W TeMULEIIIION03bl, WX
CBOWCTBA, (pepMEHTATUBHBIE TMPEBpAIIEHUS W pojdb B MULIEBOM  MPOMBIIUIEHHOCTH.
I'ereponionucaxapuipl, TIJIMKO3AMMHOIJIMKAHBI, MX CHHTE3 W ydacTUE€ B  IOCTPOCHHH
COEIMHUTENIbHOM TKaHU. YTJIEBO/bI BOJOpOCel (arap, aTbIrMHOBas KMCIO0Ta, KapparuHas). OOmias
XapaKTepUCTHKA MPOLIECCOB PacIaga YrieBoJI0B. [ TMKOIM3 U TIIMKOT€HOIN3 KaKk MeTabonnyeckast
cucremMa. B3auMocBA3b NpOLIECCOB  TJIMKONM3a, OpoxeHus U JbpixaHua.  CrnupToBoe,
MOJIOYHOKHUCIIOE, MaciasiHoKkucioe Opoxkenue. Padotsr JI. [lactepa. 3navuenne pabotel O. byxHepa.
OcHoBHbIE M TMOOOYHBIE TMPOIYKTHl OpOKEeHHA. XUMH3M aHa’3poOHOro M a’poOHOro pacmajaa
yrineBosioB. CTpykKTypa M MEXaHM3M JEWCTBUS OTHENbHBIX (EPMEHTOB TJMKOJIU3a H
TJIMKOTEHONM3a. JHepretuueckas 3(()EeKTUBHOCTh TIJVIMKOJIN3a, TJIMKOTEHOJHM3a U OpOKeHHs.
AdpoOHBIN 1 aHaYpPOOHBIN pacnajl yriaeBoaoB. MexaHu3M OKUCIIEHUS MHPOBUHOTPATHON KHCIOTHI.

Hukn nukapOOHOBBIX M TPUKApPOOHOBBIX KHUCJIOT. JHepreTudeckas 3(QQEKTUBHOCTb IUKIIA.



CTpykTypa ¥ MEXaHU3M JIEHCTBUSI OTIEIbHBIX ()EPMEHTOB ITUKJIA JU- U TPUKAPOOHOBBIX KUCIIOT.
[Ipsmoe  okmcienue  yrineBonoB. [leHTo3odochaTHbi  1yTh. [ JTHOKCHIIATHBIA  ITUKIL
['moxoneorenes.

JIunonus. depMeHTAaTUBHBIA THUAPOIM3 KHUPOB. JIMmaspl, pacpoCTpaHEHHWE B MPUPOJE U
XapakTepucTuka. JIMnmokcureHasbl, MX CBOMCTBA, MEXAaHU3M JEWCTBUS U POJb B MHILIEBOU
MPOMBIIIICHHOCTH. OKUCIUTENBHBIA pacnaja *XUPHBIX KHUCIOT. DHepreTruueckas 3¢(QekTuBHOCTD
pacraga KHUpPHBIX KHCIOT. Poib KapHUTHHA B METaOOMMYECKUX IpEpamieHus X >KUPHBIX KUCIOT.
bera-, anbda- u oMera-okuciaeHue KUPHbIX KuciaoT. Kosnzum A u ero poinp B mpoieccax oOMeHa
KHUPHBIX KHCIOT. 4-pochonaHTeTerH U ero posib B OMOCHHTE3€ KUPHBIX KHUCIOT. buocuHTes
XKUPHBIX KucioT. CuHTa3a XKUPHBIX KUCIOT. buocunres tpurmuuepunos. IlpeBpamienue xupos
IIPU CO3PEBAHMU M MIPOPACTAHUU CEMSH M TUI0/10B. DepMeHTaTUBHBIE MpeBpamieHus GpocaTuaos.
Crtpoenue u pyHkuuu MeMOpaH B KJIETKe. 3HaUEHUE XoecTeprHa B opranu3mMe. CHHTE3 KETUHBIX
kucioT. Ctepouibl Kak NpoBUTaMUHbI /1.

buoxumuueckre 0CHOBBI Nepeayu HEPBHOIO UMITYJIbca. VIOHHBIE TOTOKH ITPU BO30YXKIEHUN
HepBa. CuHanTudeckas nepenada Bo30ykaeHHs. Menuatopbl LEHTPaJbHOW HEPBHON CHUCTEMBI.
ALIETUIIXOJIMH, alETUXOJMHACTEpa3a, pelenuus aueTUiIXojauHa. Peuentop aneTwixoinHa Kak

MIpUMEP JIMT'aHA-3aBHCUMOI'0 HOHHOI'O KaHaJld.

3. XpaHeHHe U peaju3anus reHeTHYeCKoil HHpopManun

[TonsaTtus reH u onepoH. Kneto4ynslil [UKI. AKTUBHBIN U HEAKTUBHBIA XpoMaTuH. CTpyKTypa
XpoMocoM. Poilb HYKJIEMHOBBIX KHUCIOT B OMOCUMHTE3€e 0eKOB. BUOCHHTE3 HYKJIEMHOBBIX KUCIIOT U
JAHK-nonmumepassl. Permukanus [IHK. Hukinueckas JIHK u TexHonorus BKIIOYEHHS T€HOB B
w1a3Muael. MyTtauuu U HampaBieHHbIH MyTareHe3. Pabotsl C. Owoa u A. KopubGepra. PHK-
nonumepasbl. MHpopmarmonnas PHK kak mocpeanuk B mepenade uHdopmanuu or JIHK k
pubocome. Cunrte3 MPHK, mponecc Tpanckpuniuu, uHpopMocoMsbl. IlocTTpaHCKpUIIIMOHHBIN
npoueccuHr MPHK. buocunTes 6enka. AktuBupoBanue aMmuHokuciaor. Tpancnoptasie PHK n nx
poip B mpoluecce OuocuHTe3a Oenka. ['eHermueckuil kon. PubOocombl: CcTpykTypa, cocTaB H
¢byHkuuu. MexaHu3m cuuThiBaHus HH(popMalu B pudbocomax. Iponecc Tpancusauuu. Manmmanus
TPAaHCIALMHU, OJoHTamuss u  TepMmuHanus. [lomucombl.  Perymsmust  cuHTe3a  Oenka.
[locTTpaHCcnALMOHHBIE HU3MEHEHHMs] B MOJEKyJie Oelika, MpOIEeCCHHT. TpaHCcopT OEIKoB, HX
BCTpavBaHHEe B MeMOpaHbl, U TMPOHHUIIAEMOCTh OHMOJOTMYECKMX MeMOpaH ajisi OHOMOJIMMEPOB.
ITpo6nemsr knonupoBanus JIHK. LlenHble monumepasHble peakiMyu HYKJIEMHOBBIX KUCIOT U UX

MMPUMCHCHUC B OHOJIOTUHU U MCIUIINHC.
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