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BBEJIEHUE
HaCTOSILL[aH HporpaMMa pa3pa60TaHa JJI51 HOCTYH&K)H_[PIX B MarHCTpaTypy.

AGWTYpHEHTBI, JKENAIOIINe MOCTYIUTh Ha 00ydeHHE IO 00pasoBaTeNbHBIM
nporpaMMaM — BRICIIETO  O0pa3oBaHMA — [IporpaMmaM — Marucrparypel IO
Hanpasnenuro 06.04.01 Buomorusi, NOKHEL HMETH O00pasoOBaHWE HE HUXE
BEICIIIEr0 06pa3oBaHud (OaKanaBpuar, CIelUaluTeT WIH MAarucTparypa), B TOM
yrcie 0Opa3oBaHHe, MONYYEHHOE B UHOCTPAHHOM TOCYNapcTBe, NMPHU3HAHHOC B
Poccuiickoit ®enepalyiu, U 03HAKOMUTECS ¢ IIpaBunaMy npueMa Ha o0ydeHue 10
00pa3oBaTeNnbHBIM ~[POrpaMMaM  BeICLIero o0pasoBaHusi —  Iporpammam
OaxanaBpuarta, MporpaMmmaM MarucTpaTyphl.

I{eBi0 BCTYIUTENBHOTO MHCIIBITAHMS SBISIETCS OLEHKA 0a30BbIX 3HAHUM,
IOCTYNAMOIIUX B MATUCTPATYPY C TOUKH 3PEHUS UX JIOCTATOYHOCTH I OCBOCHIA
00pazoBaTeabHON IPOrPaMMBEIL.

BeTynuTenbHoe HCIBITAHHE MPOBOAUTICS B (hopMe YCTHOrO OSK3aMeHa Ha
PYCCKOM SI3bIKE B OUHOM WITH THCTAHIMOHHON (opMe 110 BEIOOPY MOCTYIAMOIIErO.

[TporpaMma BCTYMUTENBHOIO WCIBITAHKWSA KOHKPETU3UPYET COACpXKaHME
IPEeIMETHEIX TeM 06pa30oBATENbHbIX CTAHAAPTOB MO pasjenaM OHONIOTHH, a TAKKe
DEKOMEHIyeMYI0 I10CIe0BATENbHOCTE U3YYeHHs TeM H DasielloB yueOHbIX
NpEeIMETOB, YYUTHIBAS MEXIPEIMETHbIE M BHYTPU MPEIMETHBIE CBA3H, JIOTHKY

y‘I66HOFO npoiecca npu noaAroToOBKE 6aKa,naBpa U crenuajaucTa.

COJIEPKAHUE IMPOI'PAMMDbBI

BMOPA3HOOBPA3ME
PasnooGpasHe sKHBBIX CyHIeCTB: TPU JOMEHA JKHBOTO — apXew, OaKTepuwy,
>yKapuoThl. beckierouHas (popMa )KU3HU, BUPYChl, BAPOUTIBL.
®U3HONOTHA U GHOXHMHS MHKPOOPTraHu3MoB. Mukpobuonorus, 00beKThl
W MeTOmBl  MHKPOGHONOTMHECKHX — MCCIeNoBaHHH. MHKpOOHONOrHHecKue
OMOTEXHOJIOTHH.
Ipocreiimue pacreHuss # KHBOTHble. OOmas  XapaKTEPUCTHKA

HpOCTCfIHlHX, SKU3HEHHBIE I[UKJIBI, KJIETOYHBIE OpraHeiibl U HX (I)YHKI_IHI/I.
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Pa3zHoobpazue mpocTenInux.

XapaxkTrepucTuka Bojopociedf H rpuboB. AJBronorus M MUKOJOIUA,
MHOT006pa3ye HUBKHAX PACTEHHH W TpuOOB, OCOOEHHOCTH HX (U3MONOTHH U
OMOXUMUH.

MHuorokjaerounbie KuHBOTHbIe. OOIIas XapakTepUCTHKa W TMPHHIUIIEI
knaccupuKanuy. YpPOBHH OpraHH3alldd M MHOroo0pasue MHOTOKJIETOYHBIX
YKUBOTHBIX.

JBO.IIOLHKS KUBBIX OPraHU3MoB. DBONIONHOHHBE (QakTopel. COBpeMEeHHEIE
TEOPUU SBOJIOLUN.

OxoJioruyecku gaxkropbl U pecypebl. COBpeMEHHBIE METOJBI B 5KOJIOTHH.
TTOHSTHE BKOJOTHYECKON HMUIIM, 3KOCHCTeMBI [noGamsHoe OHOpasHOOOpasue.
Buocdepa. BuoreoxuMuueckue UKl 21€MeHTOB. [TWileBpie ey, IePBHIHAT U
BTOpMYHAA IPOAYKIWs. DBiusHMe denoBeka Ha TIIO0aJbHBIE IPHPOJIHBIC
MTPOIIECCHIL.

BUOJIOT A KJIETKU 1 UHJIUBUIY AJIBHOI'O PASBUTHA

MeToabl IHTOJOTHYECKHX H THCTOIOTHYeCKUX HecaenoBanmii. CBeToBas
MHKpOCKONHsA. MHUKpOCKOTMYecKas TeXHHKa. [ ucroxumus.  ODIEKTPOHHASA
Mukpockonus. Pamwoasrorpadus. Mmmysomuroxumus. KynbTypa KIETOK H
TKaHEH.

Tenom kJeTku. YposHd kommaktuzaium JJHK B mpoxkaprOTHYECKUX U
syKapuoTHdecKkux opranuzMax. CTpyKTypa U OpraHu3alis XpoMOCOM B TCHCHHUN
kieTouHoro mnukia. CyopsaepHbIe CTPYKTYPBI.

IfuTonnasmMa #  KjieTouHas  memOpama.  Anresus, — JIH30COMBIL,
SHIOIIA3MATHYECKUH  peTHKydyM, Kommuiekc  Lompmxu.  OcobeHHOCTH
PACTHTENBHBIX KIETOK, IIACTHIBI, MIa3MOJecMbl. LuToCcKener: MHUKPOTPYOOHKH,
AKTUHOBBIE U MPOMEKYTOUHBIE (PHIAMEHTHI.

Kinerounblii nmks. CTaguyd W peryjsalus KIETOUHOTO LHUKIa. ATONTO3,
HEKPO3, UX IPUYUHBI U Pa3HOBUIHOCTH. AyTodarus.

Tucrtosorusi. OCHOBHBIE THIIBI TKAHEH: 3MUTENHAabHAs, COSNMHMTC/IbHAM,

MBIIIeYHas, HepBHas. VX MpOUCXOXKAEeHUE, QyHKIIUA U CISIHMATA3AIIIL. CucTteMsbl
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OpTaHOB. CtBOIIOBEIE KJICTKH.

ImOpuoaorus. Craguu VHIUBHUYAlIbHOTO PAa3BUTHS JKUBOTHEIX. [lepBUUHO-
1 BTOPUYHOPOTHIE. bractyna, ractpyna, mopyia. OcoGeHHocTn sMOpHorenesa
pacTeHu#.

BUOXMMIA

IloTokn BemiecTBa, sHepruMm u MHGOPMALMHM B KHBOH KJeTKe:
MeTabonusM, katabonu3M, aHabONM3M, pPEIeNTOPHBIE CHCTEMBI, XpaHeHue u
nepenada  uHQopMamuu. XUMHYECKWH COCTaB  KieTok. Creluanu3anis
MeTabonusMa. BuoxuMudecKas 3BOITOIHS.

Bona — ynuBepeasbnas cpena sxusun. CBOWCTBA BOIBI KaK pacTBOPUTENS.
Bivisinye pacTBOpEHHBIX BEILECTB HA CBOWCTBA BOJIHL. pH u 6ydepnsie pacTBOpHL
Criendrika MOJIEKYTAPHEIX B3aUMOSHCTRIM B BOIHEIX pacTBopax.

Ipuponnnie AMUHOKHMCJIOTHI. Knaccubukarmu AMHUHOKUCIIOT.
Crepeoxumust ~ amMuHOKHCIOT.  OcCoBGeHHOCTH (YHKIUOHAIBHBIX ~ TPYIII
AMUHOKHCIOT. Monu3anus aMHUHOKMCIOT. IIpOTeMHOreHHbBlEe AMUHOKUCIOTHL.
Monupukaruu amurOKHCIOT. [IpUPOIHBIE NENTHUIEL

Iipupoanbie yrieBoabl u WX Npou3BogHbie. CTEPEOXHUMHS YITEBOLOB.
I'mukosupel, amuHo-, docdo-, cymshocaxapunsl. Onurocaxapumsl. AJNbno- u
KeTocaxapa 1 ux AEe30KCUIIPOU3BOHEIE. PeakIMOHHOCTIOCOOHOCTE YITIEBOIOB.

HOHHC&XQPHZ{LI. XHMHHGCKOG CTPOCHHC Kpaxmajia, INIMKOr¢Ha, IICJIJIFOJI03bI,
xutuHa. IIporeorimkanbr. IlepBuunas, BropudHas u 6olee BBICOKHE YDOBHH
OpraHu3alyy MOIUCaXapuoB, NIHKOIPOTEUHOB, CYITb(ONOIHCAXAPUIOB.

Junodunburie coegnuenus. HacbliieHHbIE W HEHACHIIIEHHBIE JKUPHEIE
KMCIOTHL. M30Mepus u CTPYKTypa HEHACHIIIEHHBIX dKUPHBIX KUCIOT. HelTpaibHble
KUPBL. POCHOIUNUIBI, CHUHTONUNUILL, TTUKOIUIHIEI. MHUIEITB | JTUTIOCOMBL.

buosoruyecikne memOpanbi. DH3NKO-XUMUYECKME CBOWCTBA IBONHOM
doconunuaHol  MeMOpaHbl  (IPOHHIAEMOCTb,  [OIBIDKHOCTH  MOJIEKYIT
dochomunumos). Xonecrepun. Crenuduurocts  (HOCHOIUMATHOTO COCTABA
Ounonorudeckux MembpaH. Ilepudepuueckre U WHTerpajbHEle GelKd MeMOpaH.

HBymepnas mudodysus GenkoB B MemOpaHax. ACHMMETPHS OUOJIOTHYECKHX
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MeMOpan. KaHanbl, [OpEl, MEPEHOCUYUKH, PELENnTOpPhl U n30uparenbHast
IPOHMIAEMOCTH OUOIOTHYECKHX MEMOPaH.

HywJennoBble KHeI0TbI. [lyprHOoBble W NHPUMMIKWHOBBIC OCHOBAHMA.
HyKk1eo3uapl 1 HyKJIeOTUAsl. LIMKIHYecKre HYKIEOTU/Ibl. A3BOTHUCTBIC OCHOBAHU
u mentospr, Bxomamme B cocras JHK wu PHK. KowmmemeHntapHBle Mapbl
nykieoTuno. B-gopma JTHK (Moznens Yorcona-Kpuka). A-dpopma PHK. [Ipyrue
YTIOpAA04YeHHbIE CTPYKTYPHI HYKIEHHOBBIX KUCIOT. [eHaTypauus U peHaTypalus
NHK. Cynepcrupanuzanus JHK. Metonsl ycTaHOBIEHKA [10CJIEIOBATEIBHOCTEH
HYKJICOTHIOB B HYKJIEWHOBBIX KHCIOTaX (CEKBEHUPOBAHKE).

Butamunbl, kKodepMeHThI H Apyrue GHOJOrH4ecKH AaKTHBHbIC BEleCTBA.
AMUJI HUKOTHHOBOM KucioThL. Jlumoesas kucnota. PuGodasud. JIHHYKISOTHIB]
(NAD, FAD). Buortun. Tuamus. IlaHToTeHOBas KuciuoTa. IIMpunoxcur- K
nupupokcanb(ocdarsi.  AckopOuHoBas — kucnora.  buoreHmele  aMUHBL
AneTiixonud. MUHepalibHBIA COCTaB KJIETOK X MUKPOIJIEMEHTBL.

Beakn. Ilepsuynas CTpyKTypa OelKa U METOJIBI €€ ONpPEACICHUA. Metozel
pasjienieHns U 04nCcTKU GesxoB. IIpuposa MenTHIHON CBA3H. VnopsinodeHnas (o-
CIIMpanH, B-CTPYKTypBl) H HEYNOPANOYEHHBIE CTPYKTYPBI MOTUNCTITHAHBIX nemnei.
YpOBHH CTPYKTYPHOW OpraHu3anuu OenkoB (IlepBu4Has, BTOpUIHAdA, TPETHIHAT,
4eTBEPTUYHASA U HAJIMOJIEKYISIPHbIE CTPYKTYPBI).

Buocuutes Oeaka (Tpaseasnma). OOmas XapakTepucTuxa. YpaBHEHUE
cymmapHoOil XuMHYecKodl peakuuu; SHEPTeTHuecKoe obecrneueHme rporecca
TpaHCIALMY; KOMIIOHEHTBI alllapara TPaHCIAIHY; MOJSPHOCTE TPaHC/ALNH.
BecK/leTOUHblE CHCTEMBI OelKoBOro cuHTe3a. CTaluk XHMUYECKOH peaKiuu
fUoCHHTe3a GeKa: aKTUBALUS aMUHOKUCIIOT, aKIeNTUPOBAHNE aMUHOKHCIOTHRIX
octarkos Ha TPHK, mocnenosatensHoe 3amemtenne TPHK Ha amunoanun-tPHK B
prGocoMe, peakiust TpaHcenTHAalud. VHAMays 1 TepMUHALHS TPaHCIALMH.

IIpuposa MeKMOJEKYJIsIPHBIX B3auMoaelicTBHI, of0ecne4YHBaAIIHX
cTpykTypy GenkoB. OCOOEHHOCTH CTPOCHMSA MeMOPaHO-CBSI3aHHBIX OEJIKOB.
CTpyxTypHBle Genku (KoJIares, kepaTuHst). I1ocTTpanCIMOHHAS MOIMMUKALASA

6enkoB. KoH(OpManuOHHAsS MOABMXHOCTL Oernka. Jlenaryparusi 0Oenka U
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npobnema ee obpatumoctd. CBS3b MEKOY NEPBUYHOH W BBEICHIMMU CTEIEHAMHU
CTPYKTYPHOHU OpraHu3aluu OemnKoB. BzaumopenicTBue OenkoB U
HU3KOMOJIEKYJISIPHBIX TUTaHn0B. CpaBHUTENbHAS OUOXUMUS U 3BOJIOLUS OEIIKOB.

PepmeHTaTUBHLIA Kataam3. OOmMe TPENCTAaBICHUS O KaTallK3e:
KOHCTaHTa CKOPOCTH XMMUYECKOM peakiuu, SHepreTudeckas auarpaMma peaxiuy,
NIEPEXOAHOE COCTOSIHME, DJHEPrusl aKTUBAWU. belkud Kak OHOJIOTHYECKHe
KaTajau3aTopbl. Y paBHeHUe Muxasnuca-MeHTeH. @U3NYECKUN CMBICT KOHCTAHTHI
Muxasmuca. CrnenuuyHOCTs (DEPMEHTATUBHOTO KaTaiu3a. VIHruOUTOpHl M
aKTUBaTOPBI (hepmeHnToB. OOpaTUMOCTh (hepMeHTaTHBHOTO Katanusa. KohakToph.
Koomnepatusuele 3>Gdexktsl B (depMeHTaTHBHOM Katanuze. V30hepMeHTEl.
Annoctepuueckas peryisuus GepMeHTaTHBHOIO KaTallu3a.

OcHoBbl 0HOIHepreTuKu. V3MeHeHre cBOOOOHOW >HEPIUU W PaBHOBECHUE
o0paTUMBIX peakiuii, compspkeHHble peakuuu. CoenuHeHus ¢ BBICOKAM
noTeHuuanoM mnepeHoca rpynn. ATP — yHuBepcalnbHbIA MCTOYHHUK SHEPIUM B
GUOJIOrMYecKUX cucTeMax. JIpyrue Makposprudeckue coequHeHus (mupodocdart,
KpeaTuHpocdar, dochoenonnupysar,  amMATHO3QUPEL,  amuadocdarsi).
Hykneotun MOHO-, Ou- # TpudochaT KHHA3HBIE DPEaKLWU. JHEpreTHdecKas
3G hEeKTUBHOCTL COMPsKEHHBIX peakuuil. TeroBeie 3¢ (eKTsl OHOXUMHUYECKHUX
npeBpalieHud W TepMOperyisanus. AKTHUBHBIM TpaHCIOPT BEIIECTB uepes
6uonoruueckue MemMOpansl. Tpancnoprasie ATPaskbr.

MeraGoauueckne mponeccbi. ABToTpodus, rereporpodus. POTOCHHTES.
AspobHEIM U aHadpobHBIN 06MeH BelecTB. KoHEUHbIE MPOMYKTHl METaOONU3MA.
buoxumus numieBapenus. CnenmupUIHOCTh MHUILEBAPUTENBHBIX [IPOTEE3, JIUMA3 U
TIMKOTMApOJia3. DHepreTHUecKas U MIacTHYeCKUe QyHKIUH 0OMEHa BELIECTB.

Yraepoaubiii  meraGosmim  doTocunTesa. llepBHyHBIE  TPOTYKTHI
dotocunTeza u ux npespaimieHue. Ocodennoctu C3, C4 u CAM myteit yrieposa
npu QorocuHTeze. CBasp QorocunreTHyeckod accummiasuuun  CO2 ¢
(hOTOXMMUYECKUMHU PEAKLIASIMHU.

O6Gmen yraesogos. ®ochoponus raukoresa. [ maponus xpaxmana. [ inkonus

1 TIITHKOI'CHOJIH3. HpﬂMOG OKHUCJIEHHE TIIIOKO3EI. BKIIIOYEHUHE I'eKCcOo3 U IEHTO3 B
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[NIAKOIUTUYECKUM  pacnad. MOJOYHOKHCIOE U CIOUPTOBOE  OpOKEHUE.
CrexuoMeTpruyecKue ypaBHEHUS TIIUKOIN3a U TauKoreHonusa. Obpasosanue ATP,
COIPKEHHOE C pacmagoM [JIIOK030-6-pocdara [0 MOJOUHON  KUCIIOTHIL.
DepMeHThl TUKOJM3a. Perynsaius rinukonu3a. OOpaTUMOCTh TJIMKOIW3a U
[IIFOKOHEOTeHE3.

O6MeH aMHHOKHCJIOT M IPYTHX a30THCTBLIX COeIHHEHHI. 3aMEHUMEIE H
He3aMeHHMbIe aMUHOKHCIOTHEI. IlepeamunupoBanue. JlexapOoKCcUIUpOBaHUE
aMMHOKUCIOT. OKUCIUTENbHOE Je3aMHHHUpPOBaHME aMUHOKUCHOT. CuHTE3
MOUYEBUHBI B Ka4eCTBE KOHEYHOI'O MPOAYKTAa OOMEHa a30THUCTBIX COEIUHEHHM.
CrexuomeTpuueckue ypaBHEHUS 00pa3oBaHus MoueBUHBL. KOHeUHbIe TPOLYKTEL U
CXEMBI pacliajia MypUHOBBIX W THUPUMUIUHOBBIX OCHOBAaHWM. [TyTamMuH Kak
TpaHCHOPTHas hopMa aMMHaKa.

Pacnan Au- 71 TpHUKapOOHOBbBIX KHCJIOT. OxucnutenspHoe
nexapbokcunupoBanue nupyBara. Anetrn-KoA — yHUBEpCAIbHBIA HHTEpMENUAT
pacriajga JKUpOB, yrieBomoB M OenkoB. Ilytu oOpa3oBanHus L[aBeieBOYKCYCHOM
kucnotel. Llukn TpuxkapboHoBeIx kucior (nukn Kpebea). CrexumomMerpudeckoe
ypaBHeHHe pacnafa mnupyBata no CO2. DHeprernueckas M IIacTUYECKas
bynxunn nukna Kpebcea.

TepMmunaabHoe oKucAeHHe. DIEKTPOH-TpaHChepa3HbIe PeaKlii U IIOHATHE
O [AbIXATCIIbHBIX ICIIAX. HOK&J’IHS&L{H}{ KOMIIOHCHTOB ,T_[BIXEITEJII)HOI\:I Heri B
MUTOXOHIPUSIX. JlpIXaTeIbHas enb — TeHePaTop JIEKTPUUeCKO SHEPruu (TeopHs
XEMHUOCMOTHUYECKIO  compsbkeHus Muruena). O6patumas H-+-ATPasa -
ycTpoticTBo st cuaTe3a ATP B a3poOHEIX kiieTkax. D¢ (heKTUBHOCTE CONPSIKEHUS
OKHUCITUTETTBHOTO GOCHOPHITUPOBAHHUS.

Peryasinus u uHTerpanus Merabosnima. /[uBepreHIys KaTaboIu4eCcKux U
aHaboymyeckux nenei Merabonusma. THIIB peryNisaiuy akTUBHOCTU (PEPMEHTOB U
nepeHocurkoB. CrexuomMeTpudeckas perynsanus (ajjlo- UW HU30CTEepUUECKUe
UHTUOUTOPEI M aKTUBATOPEI (epMEHTOB). Peryisaius GpepMeHTOR HX KOBAIEHTHOW
monudukanuei: (hochopunupopanue, auuiupoBanue, ADP-pubosunupoBanue.

IIpoTrennkuHasbl U MpoTeHHMOChaTa3EL.



FopmMoHb! B  Ka4YecTBe  HEPBHYHBIX ynpamm&émux CUTHAJIOR
MeTaboan3ma. MexaHu3Mbl W pe3ynbTaThl AEMCTBHS WHCYJWHA, aIpCHaJMH4,
IMIOKaroHa. BTopuYHble IOCPENHHMKH [epeflaud CUIHANOB: IUKINYIECKHE
HYKIeOTU B!, HoHbl Ca2+, GpocdaTrIuIMHO3UTON. BHY TPHKISTOYHBIH IPOTEOIMS.
TxaHeBas crelu(pUUIHOCTS MeTaboIu3Ma.

I'EHETUKA

Housitne o reHeTHdeckoi uudopmauuu. [eneruyeckas  poJb
HYKJIEMHOBBIX KUCIOT. Jl0Ka3aTe/IbcTBa FeHETHIESCKON POIIM HYKIIEMHOBBIX KHCIIOT
(tpancdopmarms y OakTepuid, OMBITBI C supycamu). Crpykrypa JHK u PHK.
Monens JTHK Vorcona u Kpuxa. CroiicTBa reHeTHUECKOro Koza. JloxkasaTenbCcTsa
TPUILIETHOCTH ~ Koja. PacmmdpoBka — KONOHOB.  BBIPOXKICHHOCTE — KOJ2.
TepMmunupytone  KonoHel. — [lomstme 0 reHEeTUYECKONW  CYIPECCHM.
YHUBEPCAITBHOCTH KOJA.

DyHKHME HYKJICHHOBBIX KHCJOT B  peajiu3alun reHeTH4ecKoni
uudopmanuu  (pelMKalus,  TPaHCKPUNLIUA U TpaHcnsanus).  VICTOKH
6UOXUMUUECKOM TeHeTHKn. KOHIENMs «OIHH TeH — OHH MOJUNenTHiy. benok
KaK 3JIeMEHTapHbIA PU3HAK.

Ten kak efquHuMna Qynknuu (uucTpon). [lepexppiBanyue B OTHOM ydaCTKE
JTHK. VIHTpOH-3K30HHAs OpraH{3allis TeHOB SYKApHOT, CIUIaHCHHT. MexaHusm
CILIaficCHHTa UHTPOHOB pa3HbIX THIIOB, aBTOKaTa.HHTI/ILIeCKI/If;I CIUIAWCUHT.
CTpyKTypHas OpraHW3alds FeHoMa 3yKapuoT. KnaccrduKarys MOBTOPSIOLIHAXCA
smemenToB remoma. CemeiicTa renos. llceBroreHsl. PeryisTOpHbIE SIEMEHTBI
reroma. [Ipo6ieMbl ITIPOMCXOXKICHUS ¥ MOJIEKYJISIPHOM 9BOJIIOINY T€HOB.

Pennmukauus. MorneKkynspHble MEXaHU3MBI PeTUIMKALUH.
ITonykoHcepRaTHBHBIA crioco6 penmukanmu JIHK. TMonureHHslf KOHTPOJIB
npouecca peruikanuu. Cxema COOBITHA B BHIKE DPETIHKAUH. ITousatue o
PETIUKOHE.

CucTemMbl PECTPHKIUMH U mMoauduKanuH. PeCTpUKIMOHHBIEC 3KIOHYK/ICa3bl.
[TpoGieMbl CTaOUIBHOCTH IEHETHYECKOro MaTepuaia. Tunel CTPYKTYPHBIX

nospexxaerni B JJHK u perapariioOHHbIC TPOLECCHI. MexaHU3MbI 3KCIU3HOHHON
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IOCTPEIIMKATHBHOM ~ pemapauuy, penapanus  HECIapeHHbIX OCHOBAHUH,
penaparusHbiii curte3 JJHK. Hapyienue B mporeccax penapanuy Kaxk IpudrHa
HACJIEICTBEHHBIX OOJE3HEN.

PexoMGMHAmusi: TOMOJIOTHUECKMI KpPOCCHHIOBep, caHrcnenuduyeckas
pexoMOuHaus TPaHCIO3UIIUHU. JlokazaTeabCcTBO MeXaHU3Ma ob1IEN
PEeKOMOMHAIMU TI0 CXeMe «pa3pblBBOCCOeNUHEeHHey. MoeKyapHas MOJCIb
pekoMOUHAIMH 110 XO0JIIHIer0. [ eHHas KOHBEpCHUs.

Tpanckpunuusa. Tunbr cuntesuposasHpix PHK (uPHK, TPHK, pPHK).
Kopotko u monro »xwusyinue PHK. Cuntes PHK, TpaHCKpUILMOHHAS CAUHUIIA,
tunbl PHK-nonumepas.

Ocobennoctu cuuTe3a nPHK: cTpykTypa reHa, UHTPOHBI ¥ 3K30HBI, CUHTE3
rereporeHHbIx snepHeix PHK.

Cunres TPHK: IIOJIMLIUCTPOHHOCTH y4aCTKOB cuateza  TPHK,
IpeIIIecTBEHHUK, POLIECCUHT i 0bpasosanue 3penbx TPHK.

Cuntes pPHK: crtpykrypa p-TeHa, KOHCEPBAaTHMBHOCTH COCTaBa pPHK,
TOJNULACTPOHHOCTE P-T€HOB, MX KJIaCTEPHOCTH, JIOKaIu3auusd B paiioHax
SANPBIIIKOBBIX OpPraHWU3aTOPOB, CTPOEHHE TPAHCKPUNIMOHHBIX EOUHUI, CHHTE3
IpEeIECTBEHHUKA, €r0 MPOLECCHUHT, 00pa30oBaHUE HYETBIPEX THUIIOB pPHK u nx
ydJacTHe B CTpyKType CyObeJuHULl pubocom, obpa3oBaHue pruGOCOM.

Peryasinsus TPaHCKPHIIMH Ha YpOBHE IIPOMOTOPA, byuxuuwit  PHK-
ronuMepasbl. [IpUHIMIEI HETaTUBHOTO W IO3UTHBHOIO KOHTPOJIA. CuctemHas
perynsanuysi; pojib LUKIHYeckod AM® n ryaHosuaTpudocdara. OnepoHHBIE
cicTeMsl perynsauuu (teopusi JKakoba u Mono). Peryminus TpaHCKpHILMA Ha
ypOBHE TepMUHAIMY Ha IPHMEPE TPUITO(PAHOBOTO ONEPOHA.

[puHUunbl peryisuun JeficTBHSA T'eHOB y 3yKapHOT. TPaHCKPUIIHOHHO
AKTUBHBIM xpoMaTuH. PeryniaropHas poJib THCTOHOB, HETMCTOHOBBIX 0eNKoB,
ropMoHOB. OCOGEHHOCTH OpraHU3allyl IIPOMOTOPHON 00NacT# y SyKapHoT.
DakTOpH! TPaHCKPHUIIIIUT pa3HBIX TUIIOB PHK IIOJTUMepas.

IMocTTpaHCKPUIIIIMOHHEIA YPOBEHb peryJsiuin CUHTE3a OenKoB,

yOUKBATHH3ABUCHMAs Jerpajanus Oenkos. JflBieHue PHK-untepdepeHunn,
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MPUMEPHl  PEryJjiailiid SKCIPECCHHM TEHOB DJYKApuoT. Poib MUTPHPYIOIIHMX
TEeHETUYECKUX BJIEMEHTOB B PETYJISIINU T€HHOTO IEUCTBUS.

TeneTuuecknii aHaau3. 3aKOHOMEPHOCTH HACNEOBaHUS, OTKpbIThie [
MeHnnenem mnpu MOHOTHOPUIHOM CKPEIIWBAHUW: eIuHOoOOpa3ue TIUOpHIOB
IIEPBOTO MOKOJEHUs, pacllielyieHre BO BTOPOM MokoleHud. IIpencrasieHue o
IUCKPETHOM HACleACTBEHHOCTH ((hakTopHuanbHas runore3a Mennens).

IpeacrapiieHue 06 aIe/AX W HX B3aUMOAeHCTBUAX: [IOTHOE U HEIMOJIHOE
JIOMUHUPOBaHWE, KOTOMUHUPOBaHUE. 3aKOH «UHUCTOTHI raMeT». [ OMO3UTOTHOCTD U
reTePO3UroTHOCTh. OTHOCUTENIBHBINA XapaKTep JOMUHUPOBAHKS.

3aKoH He32BHCHMOI0 HacjefoBaHusA rewoB. CTaTUCTUYECKUH XapakTep
pacimerienui. O6ias dbopMyia pacilenieHrui Tpy He3aBUCUMOM HacCleOBaHUH.
3HaueHHe MeHo3a B OCYIIECTBICHUNA 3aKOHOB «YUCTOTHI FaMeT» U HE3aBHCHMOIO
HaclenoBaHus. IlledoTpormHOoe — OeiicTBUE  TeHOB. lIeHeHTpaHTHOCTH U
SKCITPECCUBHOCTb.

CuenienHoe HacjenoBaHue M KpoccuHroBep. OCOOEHHOCTY HACIEIOBaHUS
npu  cremiennu. [ pynmel  crieruienus.  KpoccuHrosep.  MHOXECTBEHHBIC
nepekpectol. Mutepdepenius. JlnHeliHoe paclosiokeHHe I'E€HOB B XPOMOCOMax.
OCHOBHBIE TIOJIOXKEHNS XPOMOCOMHOH TEOPUH HaclleAcTBeHHOCTH o T. Moprany.

Fenernyeckuii anaau3 y npokapuor. Oco6eHHOCTH MUKPOOPTaHU3MOB Kak
00BEKTa IeHEeTHYECKUX HCCHGHOB&HHﬁ. OpFaHH?;aHH}I TSHETUYCCKOro ammapara y
Oaxtepuit. [IlpencraBnenuwe o [IasMyUgax, BSIHCOMAX KW MUTPHPYOINMX
reHeTUYeCcKUX 3IIeMEeHTaxX (MHCEPLUOHHBIE MT0CIEeN0BATETPHOCTH, TPAHCIIO30HBL).

OcobeHHOCTH NPOIECCOB, BEAYHIUX K PeKOMOHHAIMH Y NpPOKApPHOT.
Konploranua y Oaxkrepuii: I0J0BON (akTop KHINedHOM Hanouku. Meroast
reHeTHYECKOr0 KapTUPOBAaHWS IIPU KOHBIOraluu. | eHeTHdeckas peKoMOMHalusi
npu TpaHcopmauun. Tpancaykuws y Oakrepuii. Obuias u cnenuguyecKas
TpaHcaykuusi.  MicmonbzoBaHuwe — TpaHchopMalMM M TPaHCOYKLIMK  JUIA
KapTUPOBaHUS T€HOB.

HacnencrBennas  u3MeH4YHBOCTH.  KomMOuHaTUBHAsA  W3MEHYMUBOCTD.

I'eHoMHBIE H3MEHEHUS: TIOJIUMITJIOM M, aHCYIIJIOWIWA. Pone B »BOIMOUMUA U
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CeleKLUHU. XPOMOCOMHBIE —TEpPEeCTpOWKH. BHyTpr ¥ MEXXPOMOCOMHBIC
NEPECTPOUKH: AeNeluy, NyIJIUKAiK, WHBEPCUH, TPAHCIOKANWH, TPAHCIO3UIIHH.
MexaHu3Mbl UX BO3HUKHOBEHHS, WCIOJIB30BaHKE B INCHETUYCCKOM aHaIu3e I
JIOKaJIU3alluy OTHEIbHBIX I€HOB U COCTABIEHHI T€HETUUECKUX KapT.

Pojib MOOHUABLHBIX NeHETHUYECKHUX 3JeMEHTOB B BO3HHKHOBEHHM TCHHBIX
MyTaluii W XpOMOCOMHBIX mepecTpoek. CIOHTaHHBIM H UHIYIAPOBaHHBIN
MyTalMOHHbEIM mpomecc KonmuecTBeHHas OLEHKA 4acTOT BOSHMKHOBCHMA
MyTanui. MHOrO3TaliHOCTh U TE€HETUYECKHH KOHTPOJb MyTallMOHHOTO IPOLECCca.
['eHbl MyTaTOphl M AHTUMYTATOPBL. AHTHMyTareHsl. MyTareHsl OKpY’KaroLlen
CpeIlbl U METOBI UX TECTHPOBAHUS.

BUOOU3VIKA

IpocTpaHcTReHHAs opramu3aius GuonojnmepoB. MakpoMoseKyla Kak
OCHOBa  oOprammsaiuu  OuOCTpykTyp.  lIpocTpaHCTBEHHAS KOH(UTYypaLys
GuornonuMepoB. CTATHCTHYECKUH —XapakTep KOH(pOpMaluHu OMOIOIUMEPOB.
VenoBud CTAGHIBHOCTH KOHQHIypalii MakKpoMoJeKys. (Da30Bble IEPEXOJBL.
Iepexompl r100yna-KIIyOoK.

KoonepaTiBHbIe  CBOHCTBA  MaKpomoJexya.  Tumbl 00BEMHBIX
B3AHMOIEHCTBUN B GEIKOBBIX MAKPOMOJEKYJax. BoXOpOIHEIe CBA3U: CHIBI Ban-
nep-Baanbca; 3IEKTPOCTATHYECKME B3aMMOJCHCTBUSA; IIOBOPOTHAS H30MEPHA H
SHeprus BHYTpEHHero BpaljeHusa. Pacuer obuieil KOH(pOPMALIMOHHON 3HEPTUHN
OHMOTIOIUMEPOB.

daxTopbl cTAGHIM3ALHE MAKPOMOJIEKYJI, HAIMOJIEKYIAPHBIX CTPYKTYp H
6ruomembpan. BzaumonelcTBHE MaKpOMOJICKYI C PacTBOPHUTENICM. CocTtosnue
BOIBL U THAPOGOOHBEIE B3aMMOJEHCTBYS B OGHOCTpyKTypax. Ilepexons! crupaib-
KITyOOK.

OcoGeHHOCTH MPOCTPAHCTBEHHOI OpraHn3auuu 6eJIKOB M HYK/ICHHOBBIX
kucaoT. Mogmenu (QUOpHUINApHBIX u [1oGynapHbrx Oenxos. KonudecTBeHHAs
CTPYKTypHas TeopHs OenKa.

Jlunamuueckue cBoicTBa r106ynApHbIX GeJaKoB. CTpyKTypHBEIE U

SHEPreTUYICCKUC (i)aKTOpI)I, OIIpEACIAIOIMUC JAHAMHUYCCKYIO ITOABUXXHOCTD OEeJIKOB.
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[MIIepnoBepXHOCTH  YpOBHEH KOHPOPMAlMOHHOM 3Hepruu. J[luHamudeckas
CTPYKTYPa ONHIONENTHIOB W TIOOYISpPHBIX O€lKOB; KOH(pOpMAalMOHHAs
MOABMKHOCTE. KapTel ypoBHeH CBOOOMHOM SHEPTHM MNENTUIOB. JJIEKTPOHHbBIC
CBOICTBa OMOMOIHUMEPOB.

DyleKTpoHHbIe ypoBHH B Ouomomepax. OCHOBHBIE THIIBI MOJICKYJSIPHBIX
opbutanef M 3MeKTpoHHBIX cocTosHUM. Cxema JSIOIOHCKOrO [l CIIOXKHBIX
monexkyn. Ilpunnun @paska — KoHmOHA ¥ 3aKOHBI  (IIyOPECLEHIHU.
JlroMuHecLeHLUs GHOMOTUYECKH BAXKHBIX MOJEKyJd. MexaHu3Mbl MHUTpaLMU
SHEPrHU: PE30HAHCHBIA MEXaHU3M, CUHIJIET-CHHIJICTHBIA U TPUIUIET-TPUIIETHBIN
MepeHOChl, MUrpanus >SKcuToHa. IIpupona TIHMIIEPXPOMHOTO U THUIIOXPOMHOIO
3¢ heKToB.

Bo36yxaenHbie  COCTOSHHMST W TpaHcopmanusi  3HEPrHH B
fHocTpykxTypax. IlepeHoc osnektpoHa B OHOCTpykTypaxX. (CoBpeMEHHBIE
Mpe/CTaBNeHuas O MexaHu3Max (EPMEHTATHBHOIO Karaju3a. OJJCKTPOHHO-
KOH(QOpPMALMOHHBIE B3aWMONEUCTBH B (epMeHT CyOCcTpaTHOM KOMILIEKCE.
®opMyna A KOHCTAHTHI CKOPOCTH 00pa30BaHMS MHOTOIEHTPOBOM aKTHBHOH
KOH(QUTYpaLIUH.

MemG6paHa Kak YHHBepcaibHbIH KOMIOHEHT OHOJOTHYECKHX CHCTEM.
JuHamyKa CTPYKTYPHBIX 3JIEMEHTOB MeMOpaHBbL. benox-nunuanee
B3aUMONECHCTBHs. Boma Kak COCTaBHOH 3JIeMEHT 6uomemMmbpan. MonenbHEIE
MeMOpaHHBIe CHCTeMBl. MOHOCION Ha TIpaHWIle pasnela da3. bucnoinee
MeMOpaHnbl. [IpoTeomunocomsl.

@UIUKO-XHMUYECKHE MeXaHHU3MBbI cTabuIU3aHU MemMOpaH.
OcobeHHOCTH (a30BBIX MEPEXONOB B MeMOPaHHEIX cHCTeMax. BpaimarenbHas M
TpAcTANMOHHAS  MOJBWKHOCTH  (OCHONMIMAOB,  (QUUI-(QION  MEepPeXOBbl.
[MogswXHOCTHL MeMOpaHHBIX OenkoB. DBnugnue BHEIIHUX (3KOIIOTMYECKUX )
(hakTOpoB Ha CTPYKTYPHO-(QYHKIMOHALHbIE XapaKTePUCTUKU GnoMeMOpaH.

MopepxHocTHBIH  3apsii  MeMOpPaHHLIX  CHCTeM;  IPOUCXOXICHME
SJIEKTPOKUHETHUECKOTO TIOTeHIuana. SIBlieHHe TMONApH3alul B MeMmOpaHax.

I[chepcm 3JIEKTPOIIPOBOAHOCTH, CMKOCTH, ,HI/IBHSKTPHTIGCKOI;'I NpOHUIAEMOCTH.
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3aBUCUMOCTE IUINEKTPHUECKUK MMOTEPh OT YacTOThl. (OCOOEHHOCTH CTPYKTYpHI
KUABBIX KJIETOK U TKaHEH, JieKallllie B OCHOBE WX JJICKTPUUECKUX CBOMCTB.

CBoloHblie paIMKajibl IPU [EMNHLIX DPEaKIUAX OKUCJICHUA JIMIHIOB B
MeMOpaHax M JpPYIMX KIETOYHBIX CTpyKTypax. OO6pasoBaHue CBOOOIHBIX
paJMKaOB B TKAHAX B HOPME U IPH NATOJOTHYECKUX Hporeccax. Pojb aKTUBHBIX
GopM Kucaopona. AHTHOKCHAAHTHI, MEXaHM3M UX OHOJOTHUECKOrO ASHCTBUA.
EcTecTBEHHEIE aHTHOKCHIAHTHI TKaHEeH U UX OHONOrMYECKast POJib.

Tpancnopr BelecTe 4epes OuoMemOpanbi H  0HO3JEKTPOTeHES.
[TaccUBHEBIM W aKTUBHBIA TpaHCIOPT BellecTB 4yepe3 OuomemOpanbl. TpaHCHOpT
HEeIIEeKTPOMMTOB. [IpoHunaeMocTs MemOpan juis Bombel. Ilpocras mudoysus.
Orpanuuennas nuddysus. CBsi3b NPOHULAEMOCTH MeMOpaH ¢ pacTBOPHMOCTBIO
MIPOHUKAIOIIMX BellecTB B mumuaax. ObnerdenHas nuddysus. Tpancnopt caxapos
¥ aMUHOKHUCIIOT Yepe3 MeMOpaHbI ¢ yuacTHeM NepeHocynkoB. [ TiHomuTo3.

TpancnopT 3JeKTPOJAMTOB. DIEKTPOXUMHUYECKUH mnoteHiuair. IoHHOE
paBHOBecue Ha rpanuie MeMmOpaHa-pactBop. Ilpogunu noTeHIMana u
KOHI[GHTPALM MOHOB B JBOMHOM 3JeKTpuueckoM clioe. PaBHosecue JloHHaHA.
ITaccuBHBIA TPaHCTIOPT; JBUKYILIIE CUITBI nepeHoca HOHOB.
Dnextpomuddysuonnoe ypasHeHue HepHcra-Ilnanka. YpaBHEHUS NOCTOSHHOTO
nong g IOTeHIHMana ¥ HOHHOTO ToKa. IIpoHuIaeMocTs W IIPOBOJUMOCTD.
COOTHOIICHHE OJHOCTOPOHHUX IMOTOKOB (COOTHOIIEHHE Y CCUHT2).

Motenumuaa HNOKOsl, €ro MPOHCXOKIeHHe. AKTHBHBIM TPaHCIIOPT.
DNIEeKTPOreHHbIH TPaHCHIOPT WOHOB. YdacTHe AT®a3 B aKTHBHOM TPaHCIOPTE
MOHOB uepe3 Guosoruueckue MeMOpansl. Monubie KaHaibl; TEOPHUA OMHOPATHOIO
rpascropra. MoHOGOpPHI: MEPEHOCUMKH U KaHalooOpasyroiue areHThl. MoHHas
CEeNeKTUBHOCT MeMOpaH (TepMOIMHAMUYECKWH W KHHETHYECKHH TMOIXOJbI).
Mozenp mapannensHo  (GyHKIMOHUPYIOUIMX [TaCCUBHEIX W AKTWBHBIX IIyTeH
nepeHoca HOHOB.

Horenunan aeiicrBusa. Pons nonoB Nat u K+ B resepanuy noTeHIHama
JeHCTBHS B HEpPBHEIX M MBINIEYHBIX BOJIOKHAX; ponb uoHos Ca2+ H Cl- B

reHepanuy IMOTeHIMala NEeMCTBHS y JpYrux 06bexToB. KuHeTHKa H3MEHEHHU
14



I[IOTOKOB HMOHOB IIpU B036ymm£HHHJ MexaHu3Mpl aKTHUBALMKA W HWHAKTUBALIUU

KaHalloB.

MoJiexy/sipabie MeXaHU3Mbl HPOHECCOB IHEPreTHUECKOT O COMPSKEHHUSL.
CBsi3p TpaHCHOPTAa MOHOB W IIpoliecca IepeHoca 3JIeKTPOHA B XJIOPOIUIACTAX H
MHTOXOHIpHSX. JIoKanusamus SJIEKTPOHTPAHCIIOPTHBIX Ilenell B MeMOpaHe;
CTPYKTYpHbIE  aCleKThl  (YHKIUOHMPOBAHMS  CBA3aHHBIX C€  MeMOpaHOh
MIEPEHOCUNKOB; aCUMMETpuUst MeMOpaHbl. OCHOBHEIE TTONIOXEHUS TEOPUU Murtdena;
3NIEKTPOXUMUYECKUM  TpaguMeHT [POTOHOB, OSHEPIrU3UPOBAHHOE  COCTOSHUE
MeMmbpaH; poib BekTopHoi H+ -ATdas3kl.

Conpsiramomue KOMILIEKCHI, WX JOKaIM3alMs B MeMOpaHe; (QyHKIUH
OTHENbHBIX CyOBeqWHMI], KOH(OPMAalMOHHBIE IIEPECTPOMKH B  IIpoiecce
o0Opa3oBaHuss Makpospra. lIpoTeosnIocoMBl KakK MOAENb Ui M3y4EHHUA
MEXaHU3Ma SHEPreTUIEeCKOro COTIPSIKEHUSL. BbakTepuopononcun KaK
MOJIEKYNIIPHBIA (DOTORIeKTprUdecKuil reneparop. @usuueckre acreKThl U MOJEIH
YHEPrETUYECKOTO COTPSIKEHUS.

MexaHnusmMbi TpaHchopMaLHK JHEPruu B nmepBHUYHBIX
dhoToOHOOrHYeCKHX Mpolieccax. B3aumonelcTBHe KBAaHTOB C MOIEKYJIaMH.
SBOJIOLMSA BOJHOBOI'O MMAKeTa W Pe3yibTaThl (PEeMITOCEKYHIHON CIIEKTPOCKOIIMH.
[epBrunbie GoTOXUMUUECKHE peakiuy. OCHOBHBIE CTaHU (OTOGHONIOTHIECKOTO
nponecca. MexanusMbl (GOTOOGUONOTHHYECKHX U (DOTOXMMHYECKHX —CTalHH.
Kunernka dotobrionoruyeckux mpoieccoB. [Ipobiemel pasfeneHust 3apsaoB H
IepeHoca SJeKTpoHa B mepsudHoM (oTobuororuyeckoM mporecce. Poib
3JIEKTPOHHO KOH(MOPMAaIOHHBIX B3aUMONCHCTBHH.

Buogusuka doTocuHTE3Aa. CrpyxTypHas opraHn3alus 151
GyHKIMOHMpOBaHKEe  (DOTOCHHTETHUECKHX  MeMOpaH.  (DOTOCHHTETHYECKas
enuHMLA. J[Ba THIAa IMIMEHTHBIX CUCTEM ¥ JBE CBeTOBbIe peakuuu. Opranusanus
1 GYHKIHMOHMPOBAHHE (OTOPEAKINOHHEIX IIeHTPOB. [IpobieMsl epBUYHOTO aKTa
dboTocuHTE3A. SIeKTPOHHO-KOH(POPMaIIHOHHEIE B3aMMO/IeHCTBHA.

®0oTOKOH(POPMALIMOHHBIA NIEPEXO.



Kurernka n ¢gpusnueckue Mexannsmbl nepenoca 3JIEKTPOHa B 3JIEKTPOH
TPAHCIOPTHBIX — HeNAX MPH  (OTOCHHTe3e. MexXaHW3Mbl  CONPAKEHUS
OKHCJIUTEIHO BOCCTAHOBUTEIBHBIX PEAKIME ¢ TpaHCMEMOpaHHBIM EPEHOCOM
npoToHa. MexaHusmbl (GOTOUHrHOMpOBaHUS. OCOOGEHHOCTH W MEXAHU3MBbI
hOTOSHEPTeTHYSCKUK peakuuil GaKTepHOPOLONCUHA | 3PUTENBHOTO TIMTMEHTA
POZIOTICHHA.

DortoperynsTopubie H (pOTOAECTPYKTHBHBIE Mpouecchl. OCHOBHBIE THIbI
(GOTOPEryNATOPHEIX ~peakUud paCTUTENBHBIX M MHKPOGHBIX OpPraHM3MOB:
horomopdorenes, doToTponH3M, doToTakcuc, bOTOMHIYUPOBAHHBIH
KapoTuHorenes. CmekTpbl neHcTBHs, npuposa (OTOPELENTOPHBIX CHCTEM,
MEXaHU3MbI IEPBUYHBIX (HOTOPEAKIIUHA.

®uroxpoM - yHHEBepcalnbHas (OTOPELENTOpHAS CHCTEMa peryJIsiliu
MeTabo/mM3Ma  pacTeHMM.  MOIeKylspHEIE — CBOMCTBA M CIEKTPAJIBHBIE
XapaKTepUCTUKH PuToxpoma. Mexanusm obparumoil GoTokoHBEpCHH ABYX (BopM
$uroxpoma. [NoHATHE 0 POTOXPOMHBIX MOJEKYNax ¥ (POTOXPOMHOM MEXAHH3ME
(oroakTHBanuK hepMEHTOB.

DoToXUMHUYECKHE peaKHHH B 0eikax, JHAHAAX M HYKJICHHOBBIX
kuenorax. JIHK kak OCHOBHAS BHYTPUKIETOYHAS MHUINEHb NIPU JIETAIBHOM U
MYyTareHHOM JCHUCTBHH yIbTpaproneToBoro ceeta. ®OTOCEHCUOUIM3UPORAHHEIE U
By XKBAHTOBBIE peaxkiuu npH IOBPEXKICHUU JIHK. MexaHU3MBI
doTommuamudeckux mpoieccoB. 3amura JHK HEKOTOPHIMH XMMHYECKAMHE
COEIMHEHUSIMH.

S pexTrr poTopenapanuu u Gorosamurbl. GepMeHTATUBHBIM XapakTep U
MONIEKYTIAPHBIM MexaHusMm (oTopeakTuBanuu. Pojb (OTOMHIYIHMPOBAHHOIO
CHHTe3a OWONOrWYeCKM AaKTHBHBIX COEAIMHEHWH B Hpolecce (OTO3AIIUTEHL.
Mexanusm (GOTOCHHEPreTHUeCKUX peaknui Npu KOMOHMHHPOBAaHHOM NCHCTBHU

Pa3HbIX OJIWH BOJIH }/J'IBTpa(bI/IOHeTOBOI"O CBETa.

TPEBYEMBIE YMEHMS M HABBIKH
Ha BcTynuTensHOM wHCOBITaHHNM 10 OHONOIMH MOCTYIAIOINUHE HOIDKEH

IIOATBEPAUTE 3HAHUS B obnactu u MIpOOCMOHCTPHPOBATE.
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e  BJa/JeHUe OMONOTUYECKON TEPMUHONIOTHER M CUMBOJIMKOM;

® 3HaHWE  CYLIHOCTM  OMOJIOTHUECKUX  TPOIECCOB,  SBIEHUH,
001e0HOTOTHYeCKUX 3aKOHOMEPHOCTEH;

e  [IOHMMAHUE OCHOBHBIX TMOJIOXEHUH OMOJIOTMYECKUX TeOpUH, 3aKOHOB,
[IpaBUJl, TUIOTE3, 3aKOHOMEPHOCTEH, CYITHOCTH OUOJOTUYECKUX IPOLECCOB U
SIBJICHUM;

©  yMEHHUS ONpeNeNsTh, CPABHUBATH, KIACCH(MULUPOBATH, OOBICHITH
OurosorudecKkue 0ObEKTH U MPOIIECCHI;

®  yYMEHHUS YCTaHAaBIMBaTh B3aWMOCBSI3W OPraHMW3MOB, IIPOLECCOB,
ABJIEHU; BBISBISATH OOIME W OTJIMYUTENIbHBIC TPU3HAKH; NMPUMEHATH 3HAHUA B

M3MEHEHHOUN CUTYaLIWH.
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OLEHKA PE3YJIBTATOB CIAYM BCTYIUTEJGHLIX MCIIBITAHUN
BerynuTenbHoe HUCIBITAaHHE ITPOBONWTCS B YCTHOM (OpME OYHO UM C

IIPUMEHCHHUEM NOUCTAHIIHUOHHBIX TEXHOJIOTHH npu YCJIOBHH I/I,HGHTI/I(I)I/IKaL[I/H/I
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JTUYHOCTH IOCTYMAIOIIETO.
Berynurensnoe ucnbitanve mutes 15-20 MUHYT.

Maxkcumansaoe konmwdectso 6amios — 100, MmurnMansHoe — 40.
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