degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: buoxumus
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 2
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
4 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

5 (ocennwuil) - Dx3amMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostenbaas padora: 165 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 315, Bcero 3au. en.: 7

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocraBui: I''A. Hocos, phd (kana. 6uo:. HayK)

[Iporpamma obcyxieHa Ha 3aceflaHuy TIeHTpa 00pa30BaTeNbHBIX MporpaMM DU3TEX-IITKOJIbI OHOTOTHYECKON 1
MeauiHckor ¢usuku 04.07.2023



AHHOTANMA

HucuurnnHa o0y4yaeT CTYyAGHTOB OCHOBaM COBPEMEHHOW OHONOTHYECKOW XuUMHUHM (C 3JIeMEHTaMHu
OpPraHMYeCKOW XUMHU M MOJIEKYJISPHOM OMOJOTrHM), MOArOTaBIMBAIONIMX CTYACHTOB K YCBOGHHIO APYIHUX
KypcoB Ouonorndeckoro npoduis. [locne n3yueHus: Kypca CTyIeHTbl HaydaTcsl padoTaTb Ha COBPEMEHHOM, B
TOM 4YHCI€ M YHUKAJIBHOM OJKCIIEPUMEHTAIbHOM OOOpYIOBAaHMM, H3y4daT COBPEMEHHBIC MOAXOIHI,
MPUMEHSIEMbIE B IPAKTUUECKONH OMOIOTHHN (OMOTEXHOJIOTHH).

1. leau u 3apauu

Meap AUCUMNIMHBI

W3y4YeHHUE CTYJCHTAMHU OCHOB COBPEMEHHOW OWONOTHMYecKod XWMHUH (C DJIIEMEHTaMH OPTaHU4eCKOU
XUMHHA U MOJICKYJSIPHOW OHMOJIOTHH), MOATOTABIMBAIOLINX CTYACHTOB K YCBOCHHIO APYTHMX KypCOB
OHMOJIOTUYECKOTO TTPOGUIIS.

3agaun AU COMIIHHBI
- OCBOCHHME CTy/IeHTaMH 0a30BbIX 3HAHUI B 00J1aCTH OHMOIOTUYECKON XUMHUHY;
- TpUOOpeTeHHE TEOPETUUYECKUX 3HAHUK B 0OOJACTH H3y4YeHHs HamOolee BaXKHBIX IPOLIECCOB
OHMOJIOTHYECKOTO OOMEHAa BEIIECTB B JKUBOW KIIETKE, KOOPJUHAIIMM W  PETyISIUU 3TOro oOMeHa,
COIPSDKEHUS] META0OINYECKUX LIUKIIOB;
- OKa3aHHE KOHCYJIbTallMil U IMOMOIIM CTyAEHTaM B 00JIACTH TeX pa3/ieloB MOJEKYSIPHON OHOJIIOTHH U
XUMHH KHBOTO, KOTOpble HEOOXOAMMBI [Jsl BBIOJHEHHS COOCTBEHHOHM TEOPETUUYECKOM H
MPAaKTHYECKOH pabOTHI CTY/ICHTOB;
- QopMupOBaHHE Yy CTYJCHTOB HAaBBIKOB CaMOCTOSITEJIbHONH pabOThl CO CIENUalbHOW HAy4IHOU
JIUTEPaTypoil OMOJIOrNYEeCKOI HAPaABICHHOCTH.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
[1K-2 Crioco0eH aHanM3UpOBaTh MOJYYCHHBIC B |ONPEACISIIONINE H3y4aeMOe SIBICHHE, M HPOU3BOAMUTH

X07Ie HayYHO-HCCIIEI0BATEIBCKON pabOThI YUCJICHHBIE OLICHKU 110 NOPSJKY BEITHMUUHbI
JQHHBIC 1 1CJIaTh HAYYHBIC BBIBOJIbI [1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
(3aKITIOYCHH) 000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX

pelleHHs] SICHO W TOYHO B TEPMHMHAX, MOHSATHBIX JUIS
mpoeCCUOHAIBHON ayAUTOPUH B MHUCHBMEHHOH W YCTHOU

dhopme

[IK-3.1 3naer npuHUMIIEI PabOTHI M JHAana3oHbl paboumx
[apaMeTpoOB MCIOIb3YEMOT0 HAyYHOTO 000pYyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
nozaxozsiee 000py10BaHHE, UHCTPYMEHTBI M1 |OLIEHMBAaTh TOYHOCTb  IMPUOIIDKEHHBIX  AHAIUTHYECKUX
METO/IbI UCCIIEOBAHUM I PEIICHHS 3a0a4 B |METOAOB BBIYMCICHHIMA

M30paHHOM NpeMEeTHOI o0nacTu [IK-3.3 YmMmeeT npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB M o0beMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!



YMETb:

- (hyHIaMEHTabHBIC TOHSATHSI, 3aKOHBI, TCOPHH KJIACCHYCCKON M COBPEMEHHON OMOJIOTHUECKONW XUMUU;
- IOPSIIKK YUCIICHHBIX BEJIMYHMH, XapaKTePHbIC JJIS PA3JIMYHBIX PAa3Ie/IOB XMMHUH KHBOTO;

- CTPYKTYPHI ¥ (DYHKI[MM OCHOBHBIX META0OJIMTOB SHEPIrETUYCCKOTO U TUIACTHUECKOrO OOMEHA KIICTKH;
- COBpeMeHHbIE MPOOIIeMbI (PU3UKH, XUMHUH, OMOIOTHH, MATEMATHKH;

- COBPEMEHHBIE MOIXO/IbI, TIPUMEHICMBIC B TPAKTHYCCKON OMOIOTHY (OMOTEXHOJIOTHH );

- DKCTIEPUMEHTAJIbHBIC OCHOBBI OMOIIOTHYECKON XUMUH.

- COOTHOCHUTH IPOLIECCH], MPOUCXOASAIINE B JKUBON KJIETKE, ¢ (PU3NYECKUMHU W XUMHYECCKUMHU
MpOLIECCaMU;

- OPUEHTUPOBATHCH B CTPYKTYPHBIX (hOpMyJaxX TIIAaBHBIX KOMIIOHEHTOB KJIETKH (YIJIEBOABI, B TOM YHCIIE
nonrcaxapubl, aMUHOKHCIIOTHI, OCNIKH, HYKJICOTHIIbI, HYKICO3Hbl, HyKiIenHoBble KucioThl (JIHK,
PHK), nunuub1, BUTAMUHBI, CTEPOUIHEIE TOPMOHEI);

- IPUMEHSITH TTOJIyYEHHBIE TEOPETUYECKUE 3HAHUS O IKCIIEPUMEHTAIBHBIX MOJX0AaX B OHOJIOTHYECKON
XUMUU JJIS1 PEIICHHS] KOHKPETHBIX YKCIIEPUMEHTAJIBHBIX 3a]1a4;

- TIONb30BATHCS CBOMMH 3HAHUSAMH JJIsi pElIeHUs (QyHAaMEHTAIBHBIX U TPUKIAJHBIX 3a1ad |
TEXHOJIOTHYSCKHUX 3a/1ad;

- leIaTh MpaBUIIbHBIE BBIBOZBI U3 COTIOCTABIEHUS PE3Y/IHTATOB TEOPUHU U IKCTIEPUMEHTA;

- OIPOU3BOJIUTH YUCIICHHBIE OLICHKHU IO MOPAIKY BEIIMYUHEIL;

- leJlaTh Ka4eCTBEHHBIE BBIBOJBI IIPH MEPEXOIe K MPEAIbHBIM YCIOBHIM B H3y4aeMBbIX IpobiemMax;

- BUJIETh B OMOJIOTHYECKUX 3a7a49aX (PU3NUIECKOe COACpKAHUE;

- OCBaMBaTh HOBBIC MTPEMETHBIC 00IACTH, TEOPETHUECKUE TTOIXO/IBI U IKCIIEPUMEHTAILHBIC METOIUKY;

- TOJly4aThb HAWIY4yllUME 3HAUCHUSI U3MEPAEMBIX BEJIMYMH M NPaBUIBHO OICHUTh CTENECHb HUX
JIOCTOBEPHOCTH;

- paboTaTh Ha COBPEMEHHOM, B TOM YHCJIE U YHUKATHHOM IKCIIEPUMEHTaILHOM 000pY/I0BAHHH;

- 3(pQEeKTHBHO HCIOIL30BaTh WH(GOPMAIIMOHHBIE TEXHOJOTHMH M KOMITBIOTEPHYIO TEXHHUKY JIJIs
JOCTYDKEHHUS HEOOXOIUMBIX TEOPETHUECKUX U PUKIIATHBIX PE3YIIBTATOB.

BJIAJIETh:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;

- HaBBIKAMH CaMOCTOSITEIEHOU paboTHI B 1aboparopun 1 MHTEpHETE;

- KYJIBTYPO# IOCTAaHOBKY U MOJICIMPOBAHMS OMOJIOTHYECKHX 33/1a4;

- HaBBIKAMH TPAMOTHOH OOpaOOTKM pE3ydbTaTOB OINbBITa M CONOCTABICHHS C TEOPETUUCCKUMH
JaHHBIMU;

- IPAKTHKOW UCCIICOBAaHMS M PELUICHUS TEOPETUIECKUX U MPHUKIIAIHBIX 33/1ad.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
OO0mue BOIPOCHl  XUMHUHU  KUBOTO.
brorenHsle »7M€MEHTHI M HMX IMKIBl B
1 ouocdepe. JKu3Hb HA OCHOBE yIIEpoOaa. 3 3 6
AJnbTepHaTHBHBIC TEOpUn 0
BO3HHKHOBCHUHM JKM3HH Ha  3emJe.
Ucropus 6nonorndeckoit XuMUu.
2 DepMEHTHI 3 2 6
3 MeTtonap! UcciienoBaHuUs OEJIKOB 2 3 7
4 HyxnenHoBbIe KHCIOTEHI 3 2 6
5 Meronbl UCCIENOBaHHUS HYKICHHOBBIX 3 3 7
KHCJIOT
6 Permukanust HyKJI€HMHOBBIX KUCIOT 2 2 6
7 Tpauckpunus 2 3 7




8 Tpancnsius. CuHre3 Oenka 3 3 6

9 VrieBoasl 2 2 6

10 JInnuaer 2 2 6

1 I'mukonu3 W LUKI  TPUKapOOHOBBIX ) ) 6
kucioT. bruonornyeckoe okucieHue.
Mertabonu3zm  knetku.  CompsikeHue

12 |mmacThuyeckoro W DHEPreTHYECKOTOo 3 3 6
oOMeHa.

13 BuyTtpuknerounas KOMMYHUKaIUSI. 5 5 15
T'opmonsl. Penentopsr. Kananesr

14 Buoxumus mporeccoB BOSHUKHOBEHHS U 5 5 15
nepenayn OMOdIEKTPUUECKIX CUTHAIOB

15  |He#ipoxumus 5 5 15
N36paHHbIe TIIaBbl MEAUITUHCKON XVUMHU.

16 |buoxmMuuyeckne OCHOBBI MAaTOreHe3a 5 5 15
HEKOTOPBIX 3a00JIEBaHNH YeIOBEKa
Perynsius O0OMEHHBIX MPOLIECCOB

17 |ximerku.  WuTerpatuBHble — QyHKIHMH 5 5 15
MeTabonuzma.

18  [MeTa0Goam3M a30THCTHIX COCIMHEHUN 5 5 15

Nroro yacos 60 60 165

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 315 yac., 7 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 4 (Becennuit)

1. Obume BOompoCHl XMMHUH KUBOTO. BHOTGHHBIE 3JIEMEHTHI M MX LUKIBI B Onocdepe. Kus3Hp Ha
OCHOBE ymiepoja. AJIbTepHaTUBHbIE TEOPUM O BO3HMKHOBEHMM JKM3HHM Ha 3emie. Vcropus
OMOJIOrNYECKON XUMHUH.

Kparkuii 0030p CymIecTBYIONIMX BHJIOB JKU3HU Ha IUTaHETE 3eMIls, KJIACCU(UIIMPOBAHHBIX II0
crnoco0y TMOJlydeHUs DHEPrud Uil >KUM3HU (ayToTpodpHBIE M TETepOTPO(HBIE OPraHU3MBL:
(OTOCHUHTETHKH, XEMOIUTOTPO(HBIE MUKPOOPraHNU3MBI, U Tak Janee). [loTok BemecTBa 1 3HEPTUu B
XKUBBIX cucTemMax. DyHIaMeHTaJbHBIE CTPYKTYpHBIE MPUHIMIIBI MOCTPOCHHS KUBBIX CHCTEM Ha
OCHOBE OpraHHMYECKUX coeluHeHUH yriepona. «KpemHueBasy» Bepcus KU3HU — BO3MOXKHO JIM 3TO?
Ponb OMOTeHHBIX 3IIEMEHTOB B XMMHUH XHBOro. KpyroBopoTsl cepwl, azora, ymiepoaa, ¢ocdopa.
docdop Kak TMMUTHPYIOIINI KOMIOHEHT. [lepeHoc OMOTeHHBIX 2JIEMEHTOB B CpeJie MIAHEThl 3eMIIs.
Munepanuzauus u opranudukanus. Poiabs kucnopona B mopnepKaHuu XKU3HU. BiusHue BOIbI Kak
YHHUBEPCAIBHOTO pacTBOpUTeNsi. VcTopus BO3ZHMKHOBEHHUS OMOJOTMUYECKOW XUMHH. Baxknewme
OTKPBITUS B 00JaCTH XUMUH KUBOTO, U X HENOCPEICTBECHHBIE CICICTBHSL.

2. ®epMeHThI

Bo3sMoxHOCTs OMONOrMuYecKoro Karajau3a OelkamMu Onarojaps HAJIWYHMIO  YIOPSJOYCHHBIX
CaMOOPTaHM3YIOUIMXCA CTPYKTYp M HIMPOKOMY BBIOOPY (YyHKIMOHAJIBHBIX TIpynn (paguKaioB
amuHOKucioT). [lonarue o gepmente kak 0 Karanuzarope OenKoBoW Mmpupoasl. OCHOBHBIE KIIACCHI
(GepMEeHTOB M KaTaqu3upyeMmble HMH peaknuu. TepMoauHamMuKa (DepMEHTATHBHOIO KaTasln3a.
Kunernka ¢epMeHTaTUBHBIX peakUud, METOAbl HCCIEIOBAHUS, AKTUBATOPbl M HHTHOUTOPHI
(dbepMeHTOB. MoONEKYyISIpHBIA MEXaHU3M JICHCTBUsI (JEpMEHTOB Ha INpuMepe ypeasbl. JleHaryparus
Oenka, BiausHMe pH, HOHHOW CHIBI W TeMIEpaTypbl Ha AKTUBHOCTh M CIEUU(UYHOCTD
(depmeHTaTuBHBIX peakiuil. Karamutuueckne antutena (a03umbl). DepMeHTHl HEOETKOBOTO
MpOUCXOKICHUS (prOO3UMBI, TenoMepasbl). KodepMeHThl 1 BUTaAMUHBI.

3. MeTtozbl ucciieqoBanus OEIKOB



OCHOBHBIE METOJIbl BBIACICHUS M XapaKTEPUCTHKH OENKOB M (epMEHTOB. PaznmeneHue OenkoB 1o
CIOCOOHOCTH K 00OpaTUMOM arperain Toj| JICHCTBHEM BBICOKOH HMOHHON CHJIbI (BBICAIMBAHUE).
[Ipunumnel MoHOOOMeHHOW Xxpomarorpaduu OenkoB. [enp-Qunprpanus OenkoB, NpPUMEHEHUE
UCKJIIOYAloIIel  Xpomartorpaduu A ONpPEAETECHUs]  ONUIOMEPHOTO  COCTOSHHMSA — OEJIKOB.
JleHaTypupylOIIMid ¥ HAaTUBHBIN  dnekTpodope3 OENKOB B NOJIMAKPHIAMHUIHOM  Telle.
NzosnexTpodokycupoBanre. MeToabl MPOTEOMUKH (MacC—CIEKTPOMETPHUsST OEJIKOB, JIBYMEPHBIH
reib-3JekTpodopes, u T. 1.). CekBeHHMpOBaHHE OCJNKOB M MENTUAOB. VIMMyHOIIOTHYECKHE METOIBI
uccienoBanusi  OenkoB  (BECTEPH-ONOTTHHI, HMMMYyHO(QEpPMEHTHBIH  aHanmu3). AdduHHAs
xpomarorpadus, Xxpomarorpadus M0 CpoACTBY (epMeHTa K cyOcTpary M K HOHAM TSDKENBIX
METaJUIOB, NIPUMEHEHNE XUMEPHBIX JOMEHOB B OeskoBOW MHkeHeprH. CriocoObl KOJMYECTBEHHOTO
oTpezieNieHus Oerka.

4. HyK1€MHOBBIE KUCTOTHI

Hcropust OTKpBITUS HYKJIEMHOBBIX KHUCIOT. OCHOBHBIE CTPYKTYpHbIE M (DyHKIHMOHAJIBHBIC
XapaKTEPUCTUKH HYKJIEWHOBBIX KHUCIOT. OCHOBHBIE KJIACCHl HYKJICMHOBBIX KHCIIOT, BCTPEUAIOLIUXCS
B kierke: JHK u PHK. Ilomkmacckl HyKkIeMHOBBIX KHCIOT. HyKiaeoTuasl M HYKICO3UIDI.
Makpospruueckue CoeIMHEHHs KaK eHasl SJHepreTuyeckas BalroTa KieTkd. CHHTE3 HyKJICHHOBBIX
KHCJIOT: (yHIaMEeHTaJIbHbIE CBOICTBA (PEPMEHTOB, YUaCTBYIOLIUX B CHHTE3€ HYKJICHHOBBIX KHUCIIOT,
camooOecrieueHre Mpolecca CUHTe3a 3Heprueil ruaponmnza HykineotuaTpudocdaroB. CTpyKTypsl
HYKJICMHOBBIX KHCJIOT B KJIETKE, M B3aMMOICHUCTBHA, UX CTaOMIM3UpYIOUIHe (BOAOPOAHBIE CBSA3H,
CTIKUHI-B3auMozencTBusi). [IpenporpammupoBannsiii cpok xm3au PHK B kierke, omimume
xumuyeckor cradmnpHocth PHK m JIHK. ®epmenTsl pacmnajia HYKIEHHOBBIX KHCIOT. Jlpyrue
peakuuy HYKJICOTHIOB (LMKIM3ALMs), UCIOJb30BAaHME LMKINYECKHX (OPM KIETKOW B KauecTBE
BTOPUUYHBIX MECCEHIKEPOB.

5. Meronbl ucciaenoBaHus HyKIEMHOBBIX KUCIOT

Boiienenne HyKIEMHOBBIX KHCIOT M3 Omonoruueckoro marepuana. Ocobennoctu pabotsl ¢ PHK.
Tomonorusi HyKJIEHMHOBBIX KHCIOT, U €€ BIMSHUE HAa METOOUKM paboTel ¢ HUMH. Brlienenue
riazMugHON U reHoMHoi JIHK MeTomom mienouHoro nu3uca u GpeHonbHON dKcTpakiui. OcaxaeHue
JHK cnupramu. ®@epMmeHTatuBHble MeTonbl HccnenoBanus JIHK: sHmoHykneassl pecTpUKIUN U
MpUMEHEeHHe UX B KapTupoBaHUH reHoMma. [lommmepasHas nennas peakuus. CexkBenuponanne [JHK
o merony Canrepa. Metoasl THOpUIN3ALMH HYKICHHOBBIX KUCIIOT M UX IPUMEHEHHE IS PEIICHUS
peanbHbIX 3anmad. dnyopecrieHTHas ruOpumusanus in  situ.  O030p METOJOB TEHOMHKH.
ABTOMaTH3UpPOBAaHHAS AHHOTALUS IaHHBIX TOJTHOTCHOMHOTO CEKBEHUPOBAHMUSL.

6. PeHJ’II/IKaLII/Iﬂ HYKJIICUHOBBIX KHUCJIOT

BaxxHocTh A1 JKM3HM CYLIECTBOBAaHHMSI MaTepUAIBHOTO HOCHTENSI TeHETHYECKOW HH(pOpMaluu.
TpeOoBanus, mnpenbsBisgeMble K TakoMy Hocutenmto. OTkpbiTHe cBsi3n cTpykrypbl JIHK c
MexaHuzmMamu e€¢ perumkanuu. Ombitel Mecenscona u Cranb, dkcrepuMeHT Xepum u Yeiisa,
JIOKa3aBIIUE pOJb HYKJIEHMHOBBIX KHCJIOT B HAacjelOBaHWUU Ipu3HaKoB. IlomykoHcepBaTUBHBIN
npouecc permkauu  JIHK. Pernmkanust T€HETHYECKHX JJIEMEHTOB KOJNBIEBOW TOMOJIOTHH,
pa3nuuHble BapuaHThl. OpUIKUH PEIIMKallMM U TPYIIbl COBMECTUMOCTH IU1asMuj. MHunmanums
peIUIMKalMi Y  PAa3IMYHBIX  OpraHW3MoB. /[IByHampaBlleHHas  pEIUIMKAlMs, CTPYKTypa
perMkanuonHor Buikd. CHHTE3 BeAylled W OTCTAroIeH Ienel, KOPPEeKIHsS BO3MOXKHBIX OLTHOOK
perummkanuy. Iloammepassl, BBITECHSIOIIME LENb, M HE BBITECHAONME Ienu. Paspenienue
TOIOJIOTUYECKUX 3aTPYAHEHUM IpU pelMKaiuu. MyiabTUMEpPhl PEIIMIMPYEMBIX IE€HETUYECKHUX
anemeHTOB. llpoOnema HenmoperuMkanuu 3°-KOHIA JMHEWHBIX XpOMOCOM, M €€ pelieHue
MOCPECTBOM TEIOMEpa3HOH peakiuu. OOIIMe BOIPOCH HACIEIOBAaHHUS I'€HETHYECKOro Marepuala
IIPH ICTI€HUH KJIETKH.

7. TpaHCKpHUIIUS



LenTpanbHas pormMa MOJICKYJsIpHOW Ouonorun. OCHOBHOHW BEKTOp WHGOpPMALUHK, PETyISLus
npornecca skcnpeccuu reHoB. Mudopmanmonnas PHK. Cunre3 u nponeccuar nPHK kak crnoco6
pETYJSIIMKM KONWYECTBA M COCTaBa CHUHTE3HPYEMBIX KIIETKOM OenkoB. IIpoMOTOpBI, MexaHH3M HX
neiictBus. MonynbHass opranusanuss PHK-nmonmmepas mnpoxapuor. Curma-¢gakTopsl W JIpyrue
(akTOpbl TPAHCKPUIILMHU. ATTEHIOMPYEMbIE MIPOMOTOPBI Ha MpHUMEpE MPOMOTOpa TPUNTO(PAHOBOTO
orepoHa. DHXaHcepsl TpaHckpunimn. OneponHas rumnote3a JKakoda 1 Mono. Paznuuus B Guonoruu
reHa OPOKapuoT M JYKapuoT. MOHOUMCTPOHHAs M MOJUIMCTPOHHAs opraHuzanus. MexaHu3m
peryasiiMu TIeHOB JIAaKTO3HOro omnepoHa. AHTtucMmbicioBble PHK, B03MOXHOCTB yIpaBieHUs
skcpeccueil reHoB mnocpenctBoM PHK-unTepdepenumu. Metoasl aHanmM3a SKCHOPECCHH T'EHOB,
TpanckpunTomrika. Co3nanue u npuMeHeHne 6uodmmorek k JJHK.

8. Tpaucnsmus. Cunre3 Oenka

BbenkoBeie Monekynbl kKak 3Qdexropel reHermueckoil wuHpopmaumu. Peamuzanmus TpEXMEpHBIX
CTPYKTYp MO HH(pOpManMu, KOAUPYEMOH OJHOMEPHBIMU HYKJICMHOBBIMH KHCIOTaMH. PakTophl,
HeoOxonuMmble ansi cuHTe3a Oenka. Tpancnopraeie PHK. T'enernueckuii Kom, €ro OTKpBITHE,
OCHOBHBIE CBOWMCTBa, M (pu3ndecKas peanu3alnus NEKOJUPOBAHMS TPHUILIETHOrO Kozpa. PHOOCOMBI.
daktopel cuHTe3a Oenka. [lpomeccunr u Qonaunr Oenka. MonmynabHas 3BOJIOLMS  OEJIKOB.
AHTHOMOTHKY, BIMSIONINE HA TpaHCsIuuio. [locTTpancisuonHas MOIupUKaIusL.

9. YieBoasl

Baxneiimue NpeICTAaBUTEIN Ki1acca YIJICBONIOB (MOHOCaXapuIbI, JHCaXapupl).
BoccranaBnuBaroiyie 1 HeBOCCTaHABIMBAKOLIME caxapa. Konbyaro-1ienHas TayroMepHsi, ONTHYECKAst
n3omepusi caxapoB. [lommcaxapuapl. CTpyKTypHas pOJIb YIVIEBOAHBIX KOMITIOHEHTOB KIICTKH.
DHepreTUYecKue MeTaboIuThl Ha OCHOBE (OCPOPHBIX 3PUPOB TIFOKO3BI U (PYyKTO3bl. OCHOBHEIE
peaKknuu yIIeBOIOB: TOJMKOHAEHCAUUs W THApoin3. OO030p IIHKOIMTUYECKOTO pAaCIICTUICHUS
munuaoB  jpo  aunetwi-KoA. KancyneHble nonmcaxapuabl  OakTepuil, aMHUHOIPOW3BOJIHBIC
nonucaxapuaoB. IMMyHOIOrHYecKkue CBOWCTBA ONMHUCcaxapuIoB. JIGKTHHEL.

10. JInmnaer

Jlunuael Kak BaXKHBIH CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MeMOpaH. Buabl qumuaoB, cTpykTypa
TPUNIMLEPUAOB U JIMIUAOB CTEPOUIHON Irpyninbl. 3anacHble aunuisl. [lurmenTsl pacrenuii. Cunres
BBICIIMX XUPHBIX KUACJIOT. [ eHeTHUecKass B3aMMOCBS3b JIMIUA0B U YITIEBOJOB, OTCYTCTBHE NPAMOMN
POJM 3TUX KJIacCOB COEAMHEHHMH B HaclleZl0BaHUM IIPU3HAKOB. Pacnajn BhICIIMX >KMPHBIX KHUCJIOT 110
MeXaHU3My 0eTa-OKHCICHHS, OPraHuuecKas XUMHUS MOOWIIN3aLNH anupaTndecKuX paguKaioB.

11. I'mukonM3 1 UKI TPUKAPOOHOBEIX KUCIIOT. bronorndeckoe oKucIIeHue.

BponuneHbiil THI MeTaboMM3Ma yriieBoJOB. BO3MOXHOCTE M3BIEUEHHS SHEPTHH IyTEM aHapPOOHOTO
MeTtabonusma cydcrparoB. [ukonm3 kak 0a30BBIA MyTh TEpepaOOTKU TIIOKO3bI. THITBI OpOXKEHHUS
(romodepmeHnTaTHBHOE, reTepoepMEHTATHBHOE), OCHOBHBIC METa0OIUTHI TIIMKOIUTUYECKOTO MyTH.
[MupoBuHOTpagHas Kuciora kak JoHOp C2-pparMeHTa — aleTHJILHOTO MPOU3BOJHOTO KOdH3UMA A.
HanpHeiimee pacmeruienne auetwi-KoA mno a’poOHomy myTtH. Llukn TpuKapOOHOBBIX KHCIIOT.
[IpomexyTtounbie mpoaykTsl LITK kax cbipb€ ana cunte3a amuHOKHUCIOT. [Tonmyuenue AT® knerkoit
npu asixanuu. Pome momyuennsix B LITK BoccranoBnennsix xogpepmentoB (NADH, NADPH,
FADH2). llens Tpancnopra 3mekTpoHOB. [IpeBpaleHrne 3HEpruu 3MEKTPOXUMHUYECKOTO TpaJleHTa
MIPOTOHOB B SHEPTUI0 ATD.

12. MeTabonu3M KJIETKHU. COHpSDKeHI/Ie MIaCTUYCCKOTO U SHCPIrETUICCKOIO oOMeHa.

OcHoBHBIE MeTa0OIMYECKHE IyTH KIETKH, 00ECIIeUnBAIOIINe €€ aBTOHOMHOE (PYHKIIMOHHUPOBAHUE.
[TonsTHE O KaHATM3UPOBAHUU META0OJIUTOB K KIIIOUEBBIM COEIMHEHUAM. CBSI3b MKy OTACIbHBIMU
KJIacCaMH OPTaHUYECKUX COCTMHEHHI, COCTABIIIONINX OCHOBY OOMEHA BEIIECTB KIETKH. OOIHOCTD
MPOLIECCOB CHHTE3a U pacnaja B kHUBOH kieTke. CriocoOHOCTh K 0OMEHY BEIECTB KaK BayKHEHIINI
MPU3HAK JKU3HH.

Cemectp: 5 (Ocennuii)



13. BuyTpukiierouyHas kommyHHuKaius. [opmonsl. Perienrropsl. Kananbr

Jlunuaelr, cocTaBiSIOIMIME OCHOBY OHOJOTMYECKHX MeMmOpaH. [aHmmosuabl, uepeOpo3uabl,
n3onpeHoupl, crepouabl. IlpousBomuble Qocdaruanoit  kucinorsl. CTEpOHIHBIE TOPMOHBI.
CrpykTypa u coctaB MeMOpaH. Mozens KUIKOH MO3auKHu U e€ yrouyHeHue. B3anmoneiictBue 6enkoB
¢ MmemOpanamu. [mukonporennbl. CTpoeHre OakTepUaIbHOM KIETOYHOH cTeHKH. CHalupoBaHue Kak
METOJI PeryJUpOBKM BPEMEHH KU3HU Oeinka. benku xpsmesoit TkaHu. TpancmemOpaHHble O€lIKH, NX
cunre3, GonguHr u GyHknund. KoBajgeHTHbIC B3aMMOIEHCTBHSI MEMOPAaHHBIX OCJIKOB ¢ MEeMOpaHOH.
[HocTrpancnsuuonHas MonupUKaLHSL.

Muxkpo¢uzruka MmeMOpaH: BSA3KOCTb, TEKYYECTb, ACUMMETPHsI JTUCTOYKOB. Dinnmnas3el U cKpaMOsa3sl.
MemOpannbie padTbl. MHAYIUPOBAHHBIM pelenTopaMu W CHOHTaHHBIM SHAOIUTO3. MOIEKYIbI
kietouHoi anre3un. NO kak menuarop. Huddysus depe3 meMmOpaHbl: maccuBHas, oONeryéHHas,
sHepro3aBucumas. Mounele  kananbl.  Harpwuii-kanmueBas  AT®a3za ©  BO3HMKHOBEHHE
TpaHCMEMOpPaHHBIX HOHHBIX OTEHIMAJIOB. benku-rpancnoptépel. Monenu paboThl KaHAJIOB.

I'opmons! 1 ux cunte3. Kinaccel ropMoHOB. CUrHalIbHbIE KacKabl. BUbl KIIETOUHBIX PELENITOPOB, UX
Kjaccu(uKauus ¥ MEXaHU3Mbl ACUCTBUS. MyNbTHIIOMEHHAs] apXUTEKTypa PELENTOPHBIX OEIKOB.
ATpUaIIbHBIA HATPUYPETHUECKUN TENTH] KaK MOJENbHBI 00BheKT. TUPO3WHKWHA3BI U UX POIb B
nepefade CUrHaja, pacTBOpuMasl NMPOTEHMHKHHA3a BHpyca capkoMbl Payca. I'yanunarnukiasHas
peakius. G-Oenku. Ras-6enmkn m MAP-knHa3zel. MemOpanbl Kak MCTOYHHK (hocdar-comepikaniinx
BTOPHYHBIX MecceHkepoB. [Iporennkunasza A. Perymsiuusa G-3aBUCHMOTO OTBETA.

14. buoxumus npoueccoB BOSHUKHOBEHHS U TIepeIadyn OMO3IEKTPUIECKUX CUTHAIOB
BozHukHOBeHHE OMO3NEKTPUYECKUX CUTHANOB. [lepenaya OM031eneKTPUIECKUX CHHTAIOB.
15. Heitpoxnmus

[lorenuuan nelicTBus, €ro BOSHUKHOBEHME U arTeHroauus. Ilepenaua HepBHOTO umiyiasca. CTpoeHue
HepBHON TkaHu. CHHamChl, HEHpOMeOuaropel, OOMEH HelpoMeanaTopoB. MoOHOaAMHHOKCHIA3a.
HeiipoTpornHsle 1€KapCTBEHHBIE IIpENaparsl.

16. V30paHHble TaBbl MEIUIIMHCKOW XWMUH. BHOXMMHUYECKHWE OCHOBBI MAaTOreHe3a HEKOTOPBIX
3a00JIEBAaHUI YEIOBEKA

Crpoennie U (QyHKIMH COKPAaTUTEIBHBIX OEJIKOB MYCKYNaTypbl. [Tajkas M MONEpEeYHO-1I0I0caTas
MycKynarypa, e€ nokanuzanus. IhHeKTopsl MaJaKoi MyCKyaarypbl. AKTHH-MHO3WHOBBIN KOMIUIEKC.
HuctpoduH, B3auMoAeHcTBHE LUTOCKENETa KIETKM W COKPaTHMMBIX 3JIeMEHTOB. Muoauctpodus
[romieHHa u €€ npuyuHbl. MOEIN MBIIEYHOIO COKPALEHUS.

Crpoenne u  (QyHKUMM BbLIENIMTENbHOH cucteMbl. HedpoH, ero ToHKas CTpyKTypa.
KapOonar-OukapOoHaTHass cucTeMa M TPaJMEeHT MOHOB HAaTpusi, OeIKU-TIEpeHOCUHMKH. TpaHcmopT
a3oTa B BMJE DIIOTaMuHa. Bbinenenue ammuaka. IlepBuuHas u BTOpUYHAs MO4Ya, MEXaHU3MbL
(GunbTpalud M  CEJIEKTUBHOW KOHLEHTpauuu. BasompeccnH, MeXaHHU3MBl €ro JEHCTBHSL.
Penun-aHrnoTeH3MHOBAsI CUCTEMA.

ComnpsixeHne 0OMEHOB M crienuanu3anus oprados. Conpsiienne aHaOonu3Ma U Katrabonu3Mma uepes
AT® u HAJIH. Tepmoaunamuka merabonu3ma, crexuomerpus cuare3a ATD. ATD B kieTke Kak
WCTOYHUK dHEpruu u kak perymnarop. Ilorenunan pochopunuposanusi, AMPK-kunaza. Paznuunsie
[PEIOYUTAEMblE OpraHaMM MCTOYHMKM DJHEpruM u Marepuu. lledeHp Kak KIIOYEBOM s
MeTtabonu3Ma opraH. PerynupoBka NHUIIEBOrO MOBEACHHUS. AJIKOTOJNb M OMOXMMHS IOCICACTBUN
AJIKOT0JIU3MaA.

17. Perynsamust 0OMEHHBIX NPOLIECCOB KIETKU. MIHTerpaTuBHBIE (QyHKIIMN META00IN3MA.

HeoOxomuMoCTh  KOOpAWHAIIMKM OOMEHHBIX TIPOIIECCOB B  KieTke. [lyTH CHHXpOHM3AIUU
METa0OMUYECKUX TPOIECCOB B  KIETKAaX IPOKAPHOT: KOMIIAPTMEHTAIM3ANNS, KacKaJHas
OpraHu3zaiusi, BTOPHYHBIE MECCEH/DKEPhl — IMPOM3BOAHBIC KITIOUEBHIX KJIETOYHBIX METa0OJIHTOB.
l'opmoHanbpHas perymsius MeTabonm3ma.

18. Metaboi1u3M a30TUCTBIX COEINHEHUI



buorennsiii mukin asora. Asordukcamma. Hutporenasnas peakuus. CHHTE3 aMHHOKHCIIOT.
Ampubonnyeckuii 0oOMEH aMUHOKHCIIOT, I[lepeaMUHUpoBaHHMe. Peakuuu, KaTalin3upyembie
¢depmentamu ¢ TterparuapodonaroMm. CynbhaHHIAMUIHBIE AHTUOMOTHKH. AMMHOKHCIIOTHI Kak
HyTpueHTbl. Kara®onam3m a3ora W yIIepomHOro ckejera aMHHOKHCIOT. CHHTE3 IypHHOB H
nupuMuInHOB.  CHHTE3 HYyKJIEOoTHIOB. PuboHykieoruapenykrazHas peakunus. KaraGommsm
HyKIeoTHO0B. [Ipon3BojHBIE  AMMHOKMCIOT: KpPEaTMHUH, OSHHUHE(QPUH, HEHPOMEAUATOPBI.
CormpspkeHrne 0OMEHOB a30TCOACPIKAIINX COSAMHEHUI 1 MarucTpaibHoro merabonmsma (LITK).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

Heobxonnmoe obopynoBaHue JUist 3aHATHI: KOMITLIOTEP U MyJIBTUMEIUHHOE 000pynoBanue (IPOeKTop,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. OcuoBel 6noxumuu Jlennnmxepa. B 3 tomax. Tom 1. OcHOBBI OMOXMMHH, CTPOCHHE U KaTaJIN3,
OnektpoH. Bepcus ned. nyonukaryu / J[. Henbcon, M. Kokc ; niep. ¢ anmn. T. I1. Moconosoi, E. M.
Monoukunoii, B. B. benosa ; mox pen. A. A. bormanosa, C. H. KouetkoBa. — Mocksa, JIlabopatopus
3HaHui, 2020

2. OcHoBbl Onoxumun Jlennnkepa. B 3 romax. Tom 2. BuosHepreTrka u MeTabom3M, JIIEKTPOH.
Bepcus ned. myonukanuu / J{. Hembcon, M. Kokce ; iep. ¢ anrn. T. I1. Moconosoii, E. M. MonouknHoi,
B. B. benoga, H. JI. Aptotkunoii [u ap.]; nox pexa. A. A. bornanosa, C. H. KogetkoBa. — Mocksa,
Jlabopatopus 3nanmii, 2020

JomnonHutenbsHas auTeparypa

1. buoxumus : Xumudeckre peakiuu B xxuBoi kieTke [Tekct] : [B 3 1.] = Biochemistry. The Chmical
Reactions of Living Cells : [y4e6. mocobue mst By30B] / JI. Memnep ; ep. ¢ anmi. mox pen. A. E.
bpaynmreitna [u ap.] — M. : Mup, 1980 .— T. 1. - 1980. - 408 c.

2. Monekynsipaast Ouonorus kierku [Teker] : B 3 T. = Molecular Biology of the Cell : [yue6. mocobue
st By3oB] / b. Anbeprc [u ap.] .— 2-e usz., nepepab. u gon. — M. : Mup, 1994 .— T. 1 / nep. ¢ anrn.
T. H. Brnacuk [u ap.] ; mox pen. I. [1. I'eopruesa, FO. C. Uenrona. - 1994. - 517 c.

3. MonexkysipHast Ouonorust kietku [Teker] : B 3 T. = Molecular Biology of the Cell : [y4e6. mocobue
mist By30B] / b. Anbeprc [u np.] .— 2-e u3xa., nepepab. u gorn. — M. : Mup, 1994 — T. 2 / iep. ¢ aHDI.
T. 5. A6aumosoii [u np.] ; mox pexn. I. I1. 'eopruesa, FO. C. Yennoga. - 1994. - 539 c.

4. Monekynsipaas Ouonorus kierku [Tekcr] : B 3 T. = Molecular Biology of the Cell : [yue6. mocobue
st By3oB] / b. Anbeprc [u ap.] .— 2-e usz., nepepabd. u gon. — M. : Mup, 1994 .— T. 3 / mep. ¢ anr.
B. I1. Kopxa [u ap.] ; mox pen. I. I1. ['eopruesa, FO. C. Uenrona. - 1994. - 504 c.

5. llpaktukym no 6uonoruu /A. lyrra; niep. ¢ anri. nof pen. A. 1. Kanamraukosa. JlonronpyaHslii,
Hurtemnext, 2015

6. MonexysipHas Ouomnorusi. Puéocomsl u OnocunTe3 Oenka, DIeKTpoHHas BEpCHS TeYaTHON
nyonukanuu / A. C. Cniupun. — Mocksa, Jlaboparopust 3nanwmii, 2019

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

I[Tpy NOArOTOBKE M YTEHHH JICKIIUI MOXKET IIOTPEOOBATHCS CIICAYIOLIEe IPOrPaMMHOE 00eCIIeueHNUE:
MS Word, MS Power Point, MS Visio. IIpu camocTosiTensHOM U3ydeHHH Y4eOHOro Marepuaia
HEoOX0IMMO HaM4Yue ycTaHoBIeHHBIX: Acrobat Reader, DJVU Reader.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATDH IMOJYYCHHBIC 3HAHUSA IJIA PCIICHUA Pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTEIEHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy yd4eOHOro Marepualia, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JaHUI TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3amoMuHaHus. [lpum
3aTPYJHCHUH W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.
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3. OsunnnukoB l0.A. buooprannyeckas xumus. - M.: [Ipocsemenue, 1987.
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6. JIetoun b. I'ensr: Ilep. ¢ anmt. - M.: Mup, 1987.
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NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 2
KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
4 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

5 (ocennwuil) - Dx3amMeH

Pa3zpadorunk: I"A. Hocos, phd (kanz. 6uos. Hayk)



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIE B
XO0JIe HayYHO-HCCIIE0BATENLCKON paObOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOuCHMS )

[IK-2.1 Bnangeer merojamMH CTAaTHCTUYECKOW OOpabOTKH U
aHaJM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHl,
OIIpEeNeNIAIOIIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[TK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKIACHUS, UX
00OCHOBaHMSI M J0Ka3aTelIbCTBa, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO M TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCCHOHAIBHON ayAUTOPUU B IMUCBMEHHON M YCTHOU

dopme

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IacTi

[MK-3.1 3naer npuHIOHMIILEI PabOTHI M JHANa3oHbl pabounX
napamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000pYy/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILIJIMHBI «buoxumusy O6y‘{aIOH_II/II>'IC$I JOJIKCH:

3HAThb:

- (hyHAaMEeHTaJIbHBIE TIOHATHS, 3aKOHBI, TEOPHH KIACCUUECKOI U COBPEMEHHOW OMOJIOrMYeCKOH XUMHH;
- IOPSJIKY YMCIICHHBIX BEJIMUNH, XapaKTepHBIC AJISl pa3IMYHBIX Pa3AesiOB XMMHHU )KUBOTO;

- CTPYKTYpPBI U (DYHKIIMHM OCHOBHBIX METa0OJIMTOB YHEPTeTHYECKOTO U INIACTHYECKOr0 0OMEHA KIIETKY;
- COBpeMeHHbIE TPoOIeMbl (PU3UKH, XUMUH, OMOIOTHH, MAaTEMATHKY;

- COBpEMEHHbIE MTOAXO/IbI, IPUMEHSIEMbIE B IPAKTHYECKON OnoIoruu (OMOTEXHOIOTUH);

- OKCIIEPUMEHTAIIbHBIE OCHOBBI OMOJIOTMYECKON XUMHUU.

yMeTh:

- COOTHOCHThH TIPOIIECCHI, TPOUCXOISAIINE B KHBOH KIETKE, ¢ (UBMYCCKUMH U XUMHUYCCKUMHU
MPOIIECCAMH;

- OPUEHTUPOBATHCS B CTPYKTYPHBIX (OpPMYJax ITIaBHBIX KOMIIOHEHTOB KJIETKH (YIJICBOBI, B TOM YHCIIC
MoJiucaxapuibl, aMUHOKHCIIOTBI, OCIIKHM, HYKJICOTH]IbI, HYKJICO3H/bI, HyKiIenHOBBIe Kuciothl (JJHK,
PHK), nununabl, BATAMHHBI, CTEPOHIHBIE TOPMOHBI);

- IPUMEHSITH TMOJYYCHHBIC TCOPETHUYCCKUE 3HAHUS O IKCIICPUMEHTANBHBIX MOJAX0AaX B OHOJIOTHUYECKON
XVMHU JJI51 pEIICHUs] KOHKPETHBIX KCIIEPUMEHTANBHBIX 33734,

- TIOJB30BATHCS CBOMMHM 3HAHUSMM JJI PCEHICHUS (QYHIAMEHTAIBHBIX W TPUKIAIHBIX 3a1ad |
TEXHOJIOTHYECKHX 3a/1a4;

- JIeNIaTh MPABWIILHBIC BBIBOJIBI U3 COTIOCTABIICHUS PE3YIBTATOB TCOPUU M SKCTICPUMCHTA;

- IPOU3BOJINTH YUCIICHHBIE OLIEHKH 110 TIOPSIIKY BETUYHHBL,

- JIeNIaTh Ka4eCTBEHHBIC BBIBOJIBI MTPH MEPEXOJIC K MPEICIBHBIM YCIOBHUSIM B U3ydaeMbIX MPOOIeMax;

- BHJIETh B OMOJIOTHYECKUX 3a7a4ax (PU3NIECKOE COJEPKAHNE;

- OCBaMBaTh HOBBIC MMPEIMETHBIC 00IACTH, TCOPETHUYCCKUE MOIXO/BI U SKCIIEPUMEHTAIBHBIC METOIUKH;

- MONlydaTh HAWIy4IIHE 3HAYCHUS W3MEPSEMBIX BEIMYMH W TPABUIBHO OIEHUTH CTENCHb WX
JIOCTOBEPHOCTH;

- paboTaTh Ha COBPEMEHHOM, B TOM YHUCIIC ¥ YHHKAILHOM 3KCIIEPUMEHTAIBHOM 000pY/IOBaHHY;

- 3(pQEKTUBHO HWCIOIL30BATH HH(GOPMAIIMOHHBIC TEXHOJOTHMM W KOMITBIOTCPHYIO TEXHHUKY JIJIs
JOCTHKEHUSI HEOOXOTUMBIX TEOPETHUECKUX U PUKIIAJHBIX PE3yIbTaTOB.

BJA€Th:



- HaBbIKAMH OCBOEHUS 00JbII0T0 00BbeMa HHPOPMALINY;

- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;

- KYJBTYpO# MOCTAHOBKU M MOJICIMPOBAHUS OMOJIOTHYECKUX 3a/1a4;

- HaBBIKAMH TPAMOTHOH 0OpaOOTKM pe3yabTaToB OMNbITA M COIMNOCTABICHHS C TEOPETHUYECKUMHU
JaHHBIMH;

- IPAaKTUKOM UCCIIEOBaHUSI U PELIEHUS] TEOPETUUECKUX U NPUKIAJHBIX 3a]1au.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. UYro Takoe meHTpasibHasi AOrMa MOJEKYJIApHOM Ouosnoruu? B 4éMm cMbICT BEKTOPHOCTH IOTOKA
uHpopmannu U Marepun B Kietke? Kak mnpoucxomur peanmzanus TpPEXMEPHBIX CTPYKTyp Ha
OCHOBaHHMH OJJHOMEPHOW T'eHeTHYECKOH HHPOpMaLuu?

2. Yro Takoe TpaHcusmus? Pacckaxxute 00 OCHOBHBIX MEXaHH3Max TPAHCISIIMU Y MPoKapHoT. Kakue
MaKpPOMOJIEKYJIbl, KOMIUIEKCHl MOJIEKYJ U HU3KOMOJCKYJISIpHbIE BEIIECTBAa YYACTBYIOT B TPaHCISLUH?
Kak npoucxoaut nexoaupoBaHue TPUILIETHOTO Koaa?

3. Yto Takoe reHeTHueckuil kon? SBnsercs au OH OOIIMM IS BCEX KMBBIX OpraHu3mMoB? KakoBbl
MaTepHajbHble OCHOBbI MOJIEKYJSIPHOM MallMHBI, JEKOAMpYIolled reHermdeckuil kon? Kakosa poib
OTAETBHBIX KJIACCOB HYKJIEMHOBBIX KUCJIOT B TPAHCIISILIAN?

4. Onummute U3BecTHbIe Bam MexaHM3MbI HOCTTpaHCISIMMOHHON Moaudukanuu u ¢onaunra Oenka. B
4EM COCTOMT MX OMOIOTNYECKU CMBICT?

5. Pacckaxure 00 m3BecTHbIX Bam coenmHeHusiM kimacca yrieBoAoB. Kakue (QyHKIMM M B Kakux
oTHeNnax KIETKM OHHU BHIMONHI0T? KakoBa pomb yIieBomoB B 00ECIEUEHHHM MEXKIETOUHOTO
B3aMMOJICHCTBHS U Y3HABAHUS?

6. Omnumwure OCHOBHBIE MMOJIMCAXapHIbl KIETKH, M3BecTHhle Bam. B uéMm 3aximouaercss riaBHOE
OTIINYUE MEXy 0a30BbIMM MeTa0O0IM3M YIIICBOIOB Y KHUBOTHBIX M pacTeHnit? Kakue npuobperenus u
KaKhe YIYLIeHHs IOJIy4daroTcsl B KaxkaoMm ciydae? Kak yrieBoabl XMMHUYECKH CBSI3aHBI C JPYTHMHU
KJIacCaMM COEIMHEHMH, BaKHBIX A KHM3HM KieTku? Kakue peakium Hanbosiee XapaKTEpHBI UL
yIJIeBOJ0B?

7. Pacckaxure O poim ITUNHIOB B OOCCIEUCHHWM KHM3HHM KiIeTKkW. Kakue kiaccel nunuioB Bam
u3BecTHoI? YTO ciaykur cyOCTpaToMm, M3 KOTOPOTO CHHTE3UPYIOTCS JHnuAbl? ONUILNTE IJaBHbIC
CBOWCTBA U PEAKLIMHU JIUITUIOB.

8. Kak nunuapl y4acTBYIOT B CO3JAaHMHM IMPOCTPAHCTBEHHOH CTPYKTYpbI KuBOW KieTku? YTo Takoe
KoMMapTMeHTanu3anus? Kakue BUIbI caMOOpraHu3alyy JUIKI0B B BOIHBIX TeTepoda3HbIX CHCTEMax
Bam uzBecTHBI?

9. Kak npoucxoguT CHUHTE3 W pacmaj BBICIIMX >XAPHBIX KUCIOT? KakoBbl OCHOBHBIE pPEAKIIUU
coequHeHMH Kinacca JsunuAoB? Kak JUnMasl TeHETHYECKH CBA3aHbl C JOPYTUMH  KjaccaMu
OMOJIOrMYEeCKH 3HAYMMBIX COCTUHEHHH KIeTKU?

10. Pacckaxkute 00 OCHOBHBIX pEaKIUsAX, 00CCICUMBAIONIUX JKUBYIO KIETKy dHepruei. Uro Takoe
IJIMKOJIUTHYECKOE pacileruieHue Tmoko3bl? UTo siBisieTcs miaBHBIMHU MpoayKTamu rimkonusa? Kakue
OCHOBHBIC BapHUaHThl OpoAMIBLHOTO (aHa’poOHOT0) MeTabonmmn3ma Bam uzsectHbl? [IpuBeanTe npumeps
roMO- M TeTepoeMEHTATHUBHBIX OpokeHHH. Kak crnocoOHOCTh HEKOTOPHIX MHUKPOOPIaHHU3MOB K
OpOXKEHHIO UCTIONB3YeTCs Ha MPaKTHKE?

11. Yto takoe oxucinutensHoe ¢ocdopunupoBanne? Kak nocruraercs Oonee monHasl yTHIH3ALMS
KJIETKOH IMUTATEeNbHBIX BELIECTB 3a CUET OKUCIEHHs KuciaoporoM? UTo Takoe HUKI TPUKaApOOHOBBIX
KHCIIOT?

12. Pomp mukiaa TPUKApOOHOBBIX KHCIOT B IKHU3HU KJIETKH. MarepuaiabHblii OajaHc IUKIIA
TpUKapOOHOBBIX KHCIOT. Co3gaHue TpaAMeHTa KOHUEHTPALMH TMPOTOHOB, W HCIOJIb30BAHUE €ro
sHepruu Ha cuHTe3 AT®. OcHOBHbIE U TOOOYHBIE PEAKIIUH LIETIH TPAHCIIOPTA AJIEKTPOHOB.

13. Kak B ’XMBOH KJETKE OCYIIECTBISETCS B3aMMOEHCTBHE IUIACTHYECKOTO M JHEPIeTUYECKOTO
oomenoB? Kakue BuIbI 3amacHbIX BelecTB Bam uzBecTHbI?

14. Yro Takoe ropmonsl? Kakme Buabl ropmonoB Bam m3BectHbl? Kakue mpumepbl ropMOHaIBHO
peryaupyemslx npoueccos Bsl Moxere npusectu?

15. Uto Ttakoe BTOpHuHble MecceHxepbl? g yero onu ucnonbsiyiorcsi? Kak Bbl cumraere, B uém
MPEUMYIIECTBA KACKaJHONW OPraHU3ai HEKOTOPBIX OMOXUMHUYECKHX IPOLECCOB?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst



ITepeueHb THIIOBBIX KOHTPOJIBHBIX BOIPOCOB IS ciaun AU hepeHIMPOBaHHOTO 3a4eTa B 4 cemecTpe:

1. Jlaiite onpenenenue xu3Hu. OrpaHUYUBACTCS JIM JKU3Hb KJIeTOYHBIME (opmamu? Kakue Gpopmbl
*u13HU Bam n3BectHb? 1715 4ero BasKHO M3y4aTh XUMHUIO KHUBBIX CUCTEM?

2. Yro Taxkoe 6uoreHnsle deMeHThI? Kakumu oOmuMu cBoiicTBaMu 001a1af0T OMOr€HHBIE DJIEMEHTHI?
[TpuBenuTe npuMeps OMOT€OXMMUYECKUX IIUKIIOB, M BaKHOCTb MX OTJCIBHBIX CTAIHMH.

3. Pacckaxure o Hamboimee MacHITaOHBIX OTKPBHITUSX B Ouosnormueckoi xumuu. KakoBa pounb
OMOXMMUH B CTPYKTYPE COBPEMEHHOTO 3HAHUS?

4. Pacckaxure O NMpHUHIMNAX KIaCCH(UKAIIMM aMHUHOKUCIOT. UTO Takoe cTepeocnenupuyHOCTh?
[loyeMy MMEHHO aMHHOKHUCIIOTH HauOoJee MOIXOIAT sl CO3AaHusl OMOJIOIMYECKUX KaTaau3aropoB?
Kakne uMeHHO peakiiuu Hanboee XapaKTePHbI JIJIsl aAMUHOKHCIIOT?

5. OmnummuTe OCHOBHBIC CBOMCTBA MENTHAHON cBsA3M. Kakue ypoBHM OpraHM3aliiy CTPYKTYphl Oeika
Bam uzBectHb? B 4éM COCTOUT MpeuMyLIECTBO MONUNENTHIHBIX LIENEH KaK CTPOUTEILHOTO MOAYJIS?
6. Pacckaxure 00 OCHOBHBIX BapuaHTax kiaccuukaumu OesnkoB. Kak MOXeT mHpOMCXOIWTH
BO3HMKHOBEHHE HOBBIX BApHaHTOB OesikoB? Bo3MoxHa Jin aOMOTeHHAs 3BOTIOIHS?

7. Onmmmre n3BecTHble Bam MeTons! uccienoBanus OenkoB. Kakue nMeHHO OMosIorMueckue 3agaqyn
MOYKHO pelIaTh 3TUMHU METoJamMu?

8. Kakumu MeTomaMu MOXXHO BBIACHATH M pa3neisaTh Oenku? Pacckaxure o xpomarorpaduieckux u
MEKTPO(YOPETUIECKUX METOIaX PabOThI ¢ OeJIKaMH.

9. Uro Takoe nporeomuka? Kakue NpuHIMNNAIEHO HOBbIE OMOJIOTMYECKHE JTaHHBIE MOXKHO MOTYyYUTh
e merogamu?

10. Pacckaxkute 0 kiaccuurkanuy GepMeHTOB COIIACHO BBHIOIHIEMBIM UMH QyHKIMIM. Kak numeHHo
MPOUCXOAUT PePMEHTATUBHBIN Karaiu3 (Ha MpuMepe ypeasbl WK JAPYroro Oenka)?

11. Kakue mpaxkTtuyeckue MPUMEHEHUs] HaXomATcsl A (epMEHTOB B NpPAaKTUKE HAyKH M B OBITY?
SBnsercs mu pepMEeHTaTUBHBIN KaTajin3 0OpaTUMbIM MPOLECcCoM?

12. Kakue KoNMYeCTBEHHBIC MapaMEeTPhl XapaKTepHu3yloT QepMeHTaTHBHBIN kKaranu3? Yto Takoe
UHTUOUTOpPBI W akTuBaTOphl (pepmentoB? Pacckaxkute 00 m3BecTHHIX BaMm BapuaHTax KHHETHUKH
(hepMEHTATUBHBIX pEaKInii?

13. Onummre n3BectHble Bam kmaccel HykinenHOBBIX KUcioT. KakoBa, Ha Bam B3misg, ouepénHocTb
BO3HHMKHOBEHHS 3THX KJIACCOB B XOJI€ BOJIONMU KUBOro? B 4éM cOCTOAT mpuHIMIHMAIbHAS Pa3HUIIA
OMOJIOTNYECKON XMMHH 3THX KJIACCOB?

14. Pacckaxxure 00 Wu3BECTHBHIX Bam MOHOMEpax HYKJIEHHOBBIX KHUCIIOT, IIyTAX CHHTE3a H
pasHooOpa3zuu (GopM HYKICHHOBBIX KHCJIOT B KJeTKe. B Kakux OHONOrMYecKuMX MpoLeccax
MPEUMYIIECTBEHHO YYacTBYIOT T€ WM UHbIE ()OPMbI HyKJICHHOBBIX KUCIOT?

15. KakoBa poiib HyKJIeHnHOBBIX KHCIOT? CIOCOOHBI T OHH K KaTalnu3y OMOJIOTHYECKHUX peakinii (eciu
na, mpuBeauTe, npumepsl)? Pacckaxute o 6akTepuodarax, npodarax u miazmMmuuax.

16. Pacckakxute O NPOM3BOAHBIX HYKJICOTHOB, CIy’KallUX YHHUBEPCAIbHBIMH 3HEPreTHYECKUMHU
MeTtabomutamu KieTkd. YUto Takoe Makposprudeckue coeanHeHus? Kak mpowucxomurt 3amacaHue
SHepruu B Hykjieotuarpudocdarax? Uro takoe nepedochopunupoBanne?

17. Pacckaxkute 00 OCHOBHBIX METOAAX BBIACICHUS M HCCIEAOBAaHMS HYKJIEMHOBBIX KUCIOT. Kakyro
OMOJIOTNYECKYI0 HH(POPMALIMIO MOKHO MOJIy4aTh STUMHA METOIAMU?

18. OnumuTe OCHOBHBIE METOABI T€HHOW HHXeHepuH, Bam m3BecTHble. UTO Takoe 3HIOHYKIEa3bl
pectpukuun? Kakne gpepMeHTb 00MEHa HYKIEHHOBBIX KHCIOT IPUMEHSIOTCS B TEHHON HH)KEHEpHH?
19. Pacckaxute, 4TO TAaKO€ T'€HOMHKA, M YTO BXOJUT B KOMIECTCHIMIO 3TOM Hayku. UTo Takoe
ononmndopmaruka? Kakue OHONOTHYECKHE 3ajadyll MOXHO pellaTh METOJaMH TEeHOMUKH W
OronH(pOpMaTHKH?

20. Pacckaxute 00 OCHOBHBIX 3aKOHOMEPHOCTSIX, onpeaenstonux mnporecc perukanuu JTHK. 3auem
HyKHa peruikanusi? Kak mpoucxXomuT «KOHTPOJIb KadecTBa» Npu perukauru? ONHUIIUTE OCHOBHEBIC
CTaJM{ PEIUIMKALU TeHOMA NIPOKAPHUOT.

21. Kakue mexaHuM3Mbl perimkauud reHomMa Bam m3BecTHbl? OAHMHAKOBBI JIM OHU Ui T€HOMOB
pasnuuHOi Tomojoruu? Kak NpOMCXOAWT pEIUIMKAIMS OIHOLEIMOYEYHBIX TeHOMOB (HampuMep,
BHUPYCHBIX)?

22. Pacckaxure 00 OCHOBHBIX (epmeHTax, ywyactByromux B perumkaumu JIHK. KakoBa ¢ynkums
KaX/10Ir0 U3 Hux?

23. B uéM cMbICT ABJIEHUS TPAHCKPHUIIIUN HYKJIEHHOBBIX KHCIOT? 3adeM HYKE€H MOCPEAHHK MEXIY
TE€HOMOM U CUHTE30M Oeiika? ONUIINTE OCHOBHBIE COOBITHS MPH TPAHCKPUIILIUH.

24. Kak opraHu3oBaHa peryssius TPaHCKpHUIUMU y npokapuor? UYro Takoe mpomotop? KakoBel
OCHOBHBIE OTJIMYUS OMOJIOTHH T'€Ha y IPOKApHOT U 3yKapHoT?



25. Kakue ¢epmenTsl U OenkoBble (PaKTOPHl yYacTBYIOT B TpaHCKpunuuu? YUTo Takoe arTeHroanus
npomoTtopa? ONHIIUTE OCHOBHBIC MPHUHIIMIIEI OMEPOHHOW KOHIIEMIINH, MpeUIokeHHON JKakoOom u
MoHo (Ha mpuMepe peryssiiuy TPaHCKPHIILIUK T€HOB JAKTO3HOTO OIEPOHA).

Hepequb THUITIOBBIX KOHTPOJIbHBIX BOIIPOCOB AJI CAaYM 3K3aMCHA B 5 CCMCECTpC:

1. buorenHsli UK a30Ta. A30T(hUKCaUs U PeIyKIH OKUCIEHHBIX (hOpM a30Ta.

2. CBsi3b  MEXAYy AaMHHOKMCIOTaMH M  KETOKHCIOTaMHu. Peakuun miepeaMUHHPOBaHUSI.
[Tupunoxcanb-3aBUCHUMBIE (EPMEHTHI.

3. L{uki MOYEBHHBI U €T0 CBSI3b C IIMKIOM TPUKAPOOHOBBIX KHCIIOT.
4. OOMeH MypHHOB M MUPUMHUHHOB.

5. Cunre3 HykieoTnaoB. CTpyKTypHBIE aHAJOTH HYKJIEOTHAOB KaK CPEICTBa aHTUMETAOOIMUYECKOil
Tepanuu.

6. OOMmeH TIIyTaMUHA U ITIyTaMaTa KaK KIIFOUCBbIX KOMIIOHCHTOB a30TUCTOI'O oOMeHa.
7. OCHOBHBIC KOMIIOHEHTHI OMOIOTHYECKUX MeM6paH. .HI/IHI/II[LI, X KJIaCChI.

8. q)OC(I)OJ'II/IHI/IZ[BI, OpOU3BOAHLIC CTCpPUHA, C(I)I/IHFOJ'II/IHI/II[BI, uepe6p O3UJbl, TAHIJTIMO3HAbI,
H30IIPCHOUBI.

9. buonoruyecku akTUBHbIE IIPON3BOHbIE CTepHHA. CTEPOUIHBIE TOPMOHBI, KETUYHBIC KHCIOTHI.
10. Buzb! KII€TOYHBIX MEMOpaH U UX JMITUAHBINA COCTaB. YIBTPACTPYKTYpa MEMOpaHbI.

11. MeMOpaHHBIE OETKH ¥ UX MOTUDUKAIHH.

12. CtpyKkTypa KIeTOYHOU CTEHKH OaKTEepHId.

13. I'mukonpoTenHBI ¥ UX OUOIOTHYECKUE QYHKITUH.

14. I'mukompoTenHBl Kak MOJEKyJbl Ouonorndeckoi cneumduyHoctH. I'pymmsl kpoBu. CTpykTypa
XpAILLIEBOM TKaHH.

15. VHTerpanpHble M NOBEPXHOCTHBIE MeMOpaHHbIe Oelku. MexaHW3Mbl accoluanuu OenKoB C
MemOpaHamu. KoBasieHTHBIE 1 HEKOBaJICHTHBIC B3aUMOICHCTBHS OCIKOB U MOTU(PHKATOpOB. OCHOBHEIC
CTPYKTYpPbl MEMOpPaHHBIX OCITKOB.

16. Jlumonporennsl. [locTTpaHcisanMoHHbIE MOAM(HUKANINKA HA TpuUMepe (apHE3UIUPOBaHUsS Oenka
Ras.

17. ®usnka OMONOrnIecKux MeMOpaH. ACUMMETpUS JIMIHIHOTO COCTaBa U €€ OMOJIOTUYECKUI CMBICI.
Accoranus MeMOpaHHBIX CTPYKTYp, MeMOpaHHbIe padThI.

18. BzaumozeticTBue MeMOpaH 1 IUTOCKENeTa. DHIOIMTO3, €T0 MEXaHNU3MBI.

19. Monexynbl k1eTouHo# anre3uu. CeaeKTHHBI, TalleKTUHBI.

20. O6neruénnast MU Qy3us U aKTUBHBIA TPAHCIIOPT Yepe3 MEeMOpaHHI.

21. MloHHble KaHAIbI, X CTPOCHUE U (DyHKITHH.

22. OCHOBHBIE MEXaHU3MBI TPAHCIIOPTA Yepe3 MEMOPaHbI: CUMIIOPT, aHTUTIOPT, YHUITOPT.
23. Harpuii-kanueBblii HACOC: CTPOSHUE W OMOIOTUYECKHA CMBICI.

24. ABC-TpaHcniopT€psl U TPAHCTIOPT PA3IMYHBIX TPYIII BEIIECTB B KJIIETKU U HAPYXKY.

25. TopMOHBI: KIacCU(HKAIWS, CHHTE3, MEXaHU3MbI JeHcTBUS. [lenTuiHbie U CTePOUIHbIE TOPMOHBI,
Kackaznbl MAP-knHa3 1 HEMOCPEACTBEHHOE BIMSHUE HA SKCIIPECCUIO TEHOB.

26. MemOpannble perentopbl. OCHOBHBIE CTPYKTYPbI U MEXaHU3MBI ICHCTBHSL.

27. ®ochopunuposanne/nedocdoprrpopanre 6ETKOB KaKk METOJ PEeryisinu oOMeHa. CHUTHaIbHbBIE
MPOTEHHKUHA3HI B TTpoTenH(pocharasbl.

28. MexaHu3Mm Tmepefiadd W YCWIEHHS CHUTHaja depe3 compsokeHne perentopa ¢ (G-Oenkom.
Huknrueckne HyKJICOTHABI KAK BTOPUYHBIE MECCEH/IKEPHI.

29. ComnpsixeHne 0eKOB B Kackaabl Ha mpuMepe Oernka Ras. Pons curHaiinnra B OHKOTEHE3e.
30. MemOpanbl KaK HICTOYHHK BTOPUYHBIX MECCEHPKEPOB.

31. IlporennkuHaza A, €€ poib B KIIETKE.

32. Bo3HUKHOBEHHE OHOAIEKTPUUYECTBA.

33. Crpykrypa u (yHkiuu cuHaricoB. CHHTE3 M OOpaTHBIN 3aXBaT HEHPOMEIMATOPOB, UX OCHOBHBIE
KJIACCHI U TPYMIIBI IO aKTUBHOCTH.

34. Ilepenaua HEPBHOTO UMITYJIbCA.

35. CTpykTypa MBIIIEYHON KJIETKU. MBIIIEYHOE COKpallleHne. AKTHH-MHO3HUHOBBIN KOMIUIEKC U €ro
(depMeHTaTUBHAS AKTUBHOCTb.



36. Crpoenue u QyHKIMH BBLICIUTENBbHOM cucTeMbl. CTpykTypa HedpoHa.

37. MexaHU3Mbl KOHIICHTPALMK MOYH Y BBIBEJICHUS/BBIZCTICHUS IPOLYKTOB OOMEHa.

38. Comnpsprenre 00MeHHbIX TiporieccoB. Cucrema AT® u TepMorHaMUKa MeTaboIu3Ma.
39. Iorentuan hochopUIMPOBAHUSI U €TO MPAKTUIECKUN CMBICIT.

40. buoxyMus MUTaHUS U THUIEBAPEHUSI.

Buner Nel
1. VoHHbIe KaHAIbI, UX CTPOCHHUE U (PYHKITHH.
2. OcHOBHBIE MEXaHU3MbI TPAHCTIOPTA Yepe3 MEMOPAHbI: CUMIIOPT, aHTHIIOPT, YHUIIOPT.

buner Ne2
1. MeMOpaHHbIe OeNKN 1 UX MOAU(HUKAIINH.
2. CTpyKTypa KIETOUYHOU CTCHKH OaKTepuii.

Kpurepun oneHnBanus
Onenka ommyHO 10 OamioB - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, IPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS HAa MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomo 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HA€T MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpUTENbHO 4 Oamja - BBICTABIACTCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka ymoOBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH II0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JeslaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHONH IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPHU PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYIOBIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATHH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeneasonie NPpoueaypsl OeHUBAHUA 3HAHUI, YMeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



AtTecranus 1Mo AMCUUILUIMHE OCylIecTBisieTca B (opme audQepeHIMpoBaHHOTO 3a4eTa U dK3aMeHa.
ITpu mpoBenennu yctHoro auddepeHmpoBaHHOro 3aueTa odyyaromemMycs npenocrasiusiercs 30 MUHYT
Ha moArotoBky. Onpoc o0ydaronierocs o OWJIETy MPH YCTHOM OTBETE HE JOJDKEH MPEBBILIATH OIXHOTO
acTPOHOMMYECKOro uaca. IIpy mpoBeeHnu ycTHOTO dK3aMeHa olydaromieMmycs mpenocrasisgercs 60
MUHYT Ha oArotoBky. Onpoc oly4aromerocst 1o OMIeTy Ha yCTHOM SK3aMEHE He JIOJDKEH MPEBBIIIATh
OJHOT'O aCTPOHOMHUYECKOIO Yaca.



