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IlosicHuTeIbHAS 3alICKA

OO0OBeM OUCHUILIMHEL 6 3.€.
Pe3yabTaThl 00y4eHUsI MO JUCHUIJIUHE (MOIYJII0), COOTHECEHHBIC C MHIUKATOPAMU
JIOCTHIKCHHS KOMITETCHIIUH, YCTAaHOBJICHHBIMUA 00pa30BaTeIbHOM MPOrpaMMOit

Komnerenuuu Nuagukaropsbl Pe3yabTaTsl 00y4eHus 110
AOCTHKEHUSI AUCHMILINHE (MOIYJIIO)
KOMIIeTeHIIN I
OIIK-1. Cnocoben NJ-10I1K-1 3namo:
U3y4arthb, [Tonumaer 3aKOHBL, | - XHUMHYECKUH  COCTaB  KHUBBIX
aHAJIU3UPOBATh, 3aKOHOMEPHOCTHU U | OPraHU3MOB; CTpOEHHE,
HCIIOJIb30BATh B3aUMOCBSI3U KJIacCCU(PUKALUI0O U OHOJIOTHYECKYIO
Ouonornyeckue MaTeMaTHYECKUX, poJib 0enKoB, (EepMEHTOB, JHUIUIOB,
00BEKTHI U IPOLIECCHI, | (PU3MUECKUX, VIJIEBOJIOB,  BOJOPAaCTBOPUMBIX H
OCHOBBIBASICh Ha XUMHUYECKHX U | JKUPOPACTBOPUMBIX BUTaMHUHOB,
3aKOHAaX U OMOJIOTUYECKUX HYKJICMHOBBIX KHUCJIOT;
3aKOHOMEPHOCTAX NJ-20I1K-1 - XUMUYECKYIO MPUPOAY U MEXAHU3M
MaTeMaTHYECKHUX, Hcnonb3yer aHau3 | ACUCTBUS TOPMOHOB; o011y O
busnyeckux, OMOJIOTHYECKHUX XapaKTePUCTUKY OOMEHHBIX
XUMUYECKUX U 00BEKTOB M IPOLIECCOB | IPOLIECCOB B OPTaHU3ME;
OMOJIOTUYECKHX HAyK | JJIs pelieHrs | - MPUHIUIBI U CIIOCOOBI TOUCKA
U UX B3aUMOCBSI3AX PO eCCHOHATLHBIX CHEIUAIBHON JHUTepaTypbl, METObI
3agau €€ aHaJIu3a;
OIIK-7. Ciocoben NJ-10I1K-7 - MOJIEKYJISIPHBIE OCHOBBI
MIPOBOIUTH Bnageer OpraHu3ani U (QyHKIHOHUPOBAHUS
OKCTIICPUMCHTABHBIC | COBPEMEHHBIMH JKUBBIX CUCTEM;
UCCIIE0BaHUS U METOJIaMHU - CTpOEHHE, CBOMCTBA W (PYHKIUU
WCIIBITAaHUS TIO WCCIICTOBAHUS n | OMONOTUYECKUX MaKPOMOJIEKYIT;
3a/[aHHOM METOAMKe, | aHanu3a B cdepe cBoei | - CTPYKTYPHYHO M XHMHYECKYIO
HaOJIFOIEHUS U npodeccnoHaTbHOM OpraHU3alI0 KIETKH U KJIETOUYHBIX
M3MEpEeHMUs, JIeSITEIIbHOCTH Oprasei, MOJIEKYJISIPHBIE
oOpabatbIBaTh U NJ-20I1K-7 MEXaHU3MBbI KJIETOYHBIX (PYHKINH;
HHTEPHIPETUPOBATH IIpumensier - JIOKaJIM3alMI0, CTPYKTYpPY, CBOWCTBA
AKCIIEPUMEHTAJILHBIE | COBPEMEHHBIE HYKJICHHOBBIX KHCIIOT,
JaHHbIC, TIPUMEHSS MaTeMaTH4eCKUe, - MOJICKYJISIpPHYIO OMOJIOTHIO T€HA U
MaTeMaTH4ECKHE, ¢usnueckue,  (QuU3MKO- | TCHOM, MOJICKYJISIPHBIC MEXaHU3Mbl
¢uznueckue, GU3NKO- | XUMUYECKHUE, peanusalMu TeHOTUNA B (GEeHOTHN M
XUMHYECKHE, XUMHYECKHE, (G EPEHIMPOBKU KIIETOK;
XUMHUYECKHE, Ouonornveckue, - MOJICKYJISIPHBIE MEXaHU3MBI
OHOJIOrMYeCKue, MHUKPOOHOJIOTHYECKHE KJIETOYHOW SHEPrETUKU;
MI/IKp06I/IOJ10rHtIeCKI/Ie METOIbI B | - OpraHHU3aluIi0 KJICTOYHBIX MeM6paH
MCTOJbI Hpo(beccnoﬁanbﬁoﬁ 144 MOJICKYJIIPHBIC MCXaHU3MBbI
JEATCIIbHOCTH BHYTPHUKJIICTOUYHOT'O TPAaHCIIOPTA,
- MEXaHU3MBI MEXKKJIETOYHOU
KOMMYHHKAITUH;
- MOJIEKYJISIPHBIE MEXaHU3MBI
BOCITPOHM3BO/ICTBA KIJIETKH u

peryiiinnuu BpEMCHH €€ JKU3HU.
- MOJICKYJISIPHBIC OCHOBBI




KaHIICpOIrcHE3a, HMMYHHUTCTA u

nabopaTtopHOH KITMHUYECKON
JTUArHOCTHKH.

Ymemo:

- TPaMOTHO ®  palMOHAIBHO
MOJIb30BATHCS OCHOBHOH,

CIIPABOYHOW U JOMNOJHHUTEIBHON
JIUTEpaTypoil;

- MIPABUIIBHO UCIIOJB30BaTh
TEPMHUHOJIOTHIO TUCHUTIINHBL

- CcBOOOAHO, TPaMOTHO U3JArarh
TEOPETUYECKUIl MaTepuan o
OCHOBHBIM BOTIPOCAM MOJIEKYJISIPHOM
OMOJIOTHH, Y4aCTBOBATh B JUCKYCCHH;
- CHCTEMaTU3UpOBaTh U 0000IIaTh
3HaHUA  TPUHLUIOB  KIETOYHOM

OpraHu3aIuu OHMOJIOTUIECKUX
00BEKTOB, MEMOPaHHBIX MPOIECCOB U
MOJIEKYJISIPHBIX MEXaHU3MOB
KHU3HEICATEIILHOCTH;

- WCIOJIb30BaTh 3HAHUS METOJIOB
MCCIIEJOBAHUS MOJIEKYIISIPHBIX
CTPYKTYp Ut OLICHKH
(hU3HOIOTHYECKOTO COCTOSTHUSI
JKUBBIX CUCTEM;

- UCTIOJIb30BaTh COBpPEMEHHBIC
NPEJCTABICHUS O POJHM MOJCKYJI H
CyOKJIETOUHBIX CTPYKTYp B

00BSCHEHUN MEXaHU3MOB PETYISIINU
(GYHKIIMOHUPOBAHMS JKHUBBIX CHCTEM
HAa KJIETOYHOM U OpPraHU3MEHHOM
YPOBHSX;

- IUIAaHUPOBaTh M CaMOCTOSITEIHHO
BBITIOJTHSATh nabopaTtopHbie
UCCIIEIOBaHMUS;

-I'paMOTHO IMPHUMCHATH OCHOBHBIC
COBpEMEHHBIE TaOOPaTOPHBIE METOTBI
KQUECTBCHHOI'0O W KOJIMYCCTBCHHOI'O
aHamM3a OMOOPTraHUYECKUX
COETMHEHHH;

- TPUMEHSTHh TMOJYYCHHbIE 3HAHUS
JJISL HUHTCpIpETallun PE3YIbTATOB
AKCIIEPUMEHTATBHBIX PadoT.

Bnaoemy:

- 0a30BbIMHU TEXHOJIOTHUSIMU
npeoOpa3oBaHus HHGMOpMaLUU TIO
MOJIEKYJISIPHOM Ouomnoruu:
CaMOCTOSITENIbHOM paboToii c
yueOHOIl nmuTeparypoil Ha OyMaXKHBIX
" AIIEKTPOHHBIX HOCHUTEIISX,

HNurepHer-pecypcax;
- METOAAMHM aHalu3a HMEIOLIENCs




nHdopMaInu;

- HaBBIKAMH JKCIIEPUMEHTAIBHON
paboTbl ®  COONIOACHUS  TPaBUI
TEXHHUKH 0€30MacHOCTH;

- HaBBIKAMU MPAKTUIECKOTO
PUMCHEHHS TEOPETUUECKIX
MOJIEKYJISIPHO-OMOJIOTHYECKUX
3HAHUA B obnactu
(byHIaMeHTAIPHOH W MPUKIATHON
Ou1oJIorny;

- crmocobaMu  OIEHKH COCTOSIHUS
)KUBBIX CHCTEM IOCPEICTBOM aHAIIN3a
UHQOpMAIIMM O KOJMYECTBCHHBIX W
KaueCTBEHHBIX XapaKTePHCTHKAX
OMOMOJIEKYT W  HaJIMOJEKYJSPHBIX
CTPYKTYp, B TOM WYHCIE B LEIsX
KJIMHUYECKON IMarHOCTHKH;

- HAaBBIKAMH  HCIIOJIb30BaHUS
HOJNYYCHHBIX 3HAHUH B M3YYCHUH
JPYTUX TUCHUTLIHH

2. CojaepsxkaHue IMCUMIIMHBI (MOTYJIS1)

Tema 1. BBenenue B 0MOXUMHIO U MOJIEKYJISIPHYIO OHOJIOTHIO.

buoxumusi kak Hayka O BEILECTBaX, BXOJSLIMX B COCTaB JKUBBIX OPraHU3MOB, HX
npeBpateHusx. Poib u MecTo 6MOXMMUU B cUCTEME OMOJIOTHYECKUX HayK. 3HAUCHHE OMOXUMHUU
JUIE MEIHIIMHBI, CEJIBCKOTO XO3SHCTBa M MPOMBINUIEHHOCTH. Kparkas wucTopusi OMOXMMUMU.
IIpenmer u 3amaun MosieKyisipHOW Ouosioruu. Vctopus pa3BUTHS MOJEKYISIPHONW OHMOJIOTHH.
MeTtoapl uccieqoBaHusl B MOJEKYJIsSpHOM Ouosnoruu. Mcnonb3oBaHue aisi pelieHus 3aaad
MOJIEKYJIIDHOM ~ OMOJIOTMM  JIOCTMDKEHMH  (M3MKO-XMMHUYECKOTO  aHaln3a, aHAJIUTUYeCKOU
OMOXUMUH, CTPYKTYpPHOM OMOJIOTHH, MATEMAaTHYECKOTO MOIETUPOBAaHNUS U paCU€THOM OMOJIOTHH.

OcCoOeHHOCTH JKMBBIX CHCTEM M YPOBHM HX OpraHH3aliH. CpaBHuTENbHASA
XapaKTepUCTHKA MPOKAPUOT U SyKapuoT. MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOEHHE KIIETOK.
Teopuu npoucxoxaeHus kiaetku. CTpoeHue, kiaccudukanus 1 pa3MHOKEHUE BUPYCOB.

Tema 2. Xumnueckasi opranuzanus kierku (Heopranudeckuii coctaB KJIeTKH).
MosekyssipHble OCHOBBI OpPraHU3alUU U (YHKIIMOHUPOBAHUS KUBBIX CUCTEM.

®opmMbl ¥ OMOJIOTHYECKas! POJIb MUHEPAJIbHBIX BEIECTB B OpraHu3Me. MHUKpPO3JIEMEHTHI.
Makpoanementsl. Knaccudukaius 31eMeHTOB. Poiib MUHEpaNbHBIX BELIECTB B MOJAJEPKaHUU
OCMOTHYECKOT'O JIaBJICHMS, KOHLIEHTPAIlMM MOHOB BOAoOpoAa (OydepHble cHCTEMBI), yuyacTHe B
(GOpMHUPOBAHUH CTPYKTYp OHOIMOIUMEPOB B JEATETLHOCTH (GepMeHTOB. Boma u MuHepaibHbIE
BellecTBa. Pacnpenenenye u COCTOSTHUE BOJBI B KUBBIX TKAHSX.

Tema 3. AMHHOKHCJIOTHI.

Knaccugukarus, ¢usnko-xuMmudeckue cBoiictBa. IIpoTenHOreHHbIE aMHHOKHUCIOTBI, UX
Kjaccupukanus. 3aMEHUMbIE W HE3aMEHUMbIE aMHUHOKHCIOTHL. Pelkue aMHUHOKUCIOTHI.
[lentunnas cBsa3p. KadecTBeHHBbIE yHUBEpcaJbHblE U CHeUU(UYECKHE peaKkIuu Ha
AMUHOKHCIIOTHI U OEJIKH.

Tema 4. Besnku, cocTas, CTpoeHue.

buonoruueckue ¢yHkun OenkoB. DPUOPWIUIApHBIE W TIOOYNISpHbIE O€NKH. YPOBHU
CTPYKTYPHOM oOpraHuzaiuu OeNKOBOM MOJEKyJIbl. YHHKajdbHas IMEpBUYHAS CTPYKTypa Kak
OCHOBa MHOrooopasus OenkoB. Bropuunas (o-cnupans, [-cTpykTypa), TpeTUYHas,
YeTBepTUYHAsl CTPYKTYphl. JlucynbhuaHble U BOAOPOJHBIE CBS3U, HOHHBIE M TUAPOGOOHBIE
B3auMmoieiictBud. Jlomensl. Knaccugukanus 6e1KoB: MPOCTHIE U CIIOKHBIE.



Tema 5. ®U3MKO-XUMHYECKHE CBOMCTBA 0€JIKOB.

Monekynsapuas  Macca  OenkoB.  BwicamuBanme.  JleHarypamus.  Penartypanws,
N303nexTpudeckoe coctosiHue. M3osnexTpuyeckas M u30uMoOHas Touyka OenkoB. ConepikaHue
OeNKOB B OpraHax U TKaHsAX. MeTo/bl KOJIHMUYECTBEHHOTO ONPEICICHUs COIepKaHus Oelka.

Metoapl omnpeneneHUs AaMHUHOKUCIOTHOH IIOCIEIOBAaTEIbHOCTH B MOJIEKyse Oernka.
[TpencraBuTenu >kMBOTHBIX OenKkoB. [IpeacTaBuTe N pacCTUTEILHBIX OEIKOB.

Tema 6. HykJjiemHOBbI€ KHCJIOTBI.

Metonbl BbIIE€NEHUS HYKJIEUHOBBIX KHCIOT. XMMHYECKUN COCTAB HYKJIEHHOBBIX KHCIIOT.
[lypuHOBbIE ¥ NHPUMHUIUHOBBIE OCHOBAHUS. YTJIEBOJHBIE KOMIIOHEHTHl HYKJIEOTHIOB.
Hyneosuapl. Hykneotuasr (MoHO-, gam-, Tpudocharaeie). Hykineosuamomudocdarsr.
[{uknnyeckre HyKJICOTUIbl. MOHOHYKICOTHAICOACPKAIINE COSAMHEHUS, OMOJIOrHYECKasi POIb.
Hyxneotuansie kodepmeHTbl. TUMBI HYKIEMHOBBIX KHCIOT, WX (QYHKIUH, JIOKAIU3alUsl B
kieTke. CTpyKTypa HYKJIEHMHOBBIX KUCIOT. KoMmmuimMeHTapHble mapbl HyKiIeoTuaoB. [IpaBuio
Yapradda. YpoBHH CTPYKTYpHOW OpraHHM3allud HYKIEHHOBBIX KHCIOT. B-ctpykrypa JIHK
(nBoiHas cnupanbs YorcoHa-Kpura). [lenarypauusa u penarypauus JHK. Cynepcnupanuzanus
JHK. ['ucTOHBI ¥ CTPOCHHE XpOMATHHA.

Tema 7. JIunuael.

Jlumuael, ompeneneHue, Ouonormueckue ¢yHkuuu. Krnaccubpukamus. Jlunumabie
MOHOMEDBL.

Kupnsie xucnorsl. Hesamenumble kupHble KUCIOTHI. HachlllleHHbIE M HEHACBILLIEHHBIE
JKUpHBIE KUCIOTHI. [[0TMeHOBBIE )KUPHBIE KUCIOTHI.

[Ipocteie smnuael.  XKupsl. Crpoenme, ¢yHkuun. Bocku, cocrtaB, cTpoeHmHe,
Ouonoruueckast poib. CTEpUHBI, CTEPUIbI, CTEPOUIBI, XOJECTEPUH, CTPOEHHUE, CBOWCTBA,
Oounonornyeckas poib. Croxuble TUNHIBL. Pochomunuas! (KedaauH, JTCUUTHH). [ THKOIUTTUIbL.
Jlunomnporeuasl. buonoruueckas posns. JIumuael >kUBOTHBIX 00BEKTOB. [IpeacTaBurenyu TUmuI0B
pactenuii. [Turmentsl. Kaporunounnst (a-, -, y-KapOTHHBI), PUKOOHIUTIPOTEHHBI.

Tema 8. YrieBoasbl.

buonoruueckas ponp yrneBonoB. Kiaccudukanuss U HOMEHKIAaTypa YIJIEBOJOB.
Monocaxapuabl, uX usoMepus U KoHpopmaiuu. OCHOBHbBIE TPECTABUTENIN MOHOCAXAPUIOB, X
CTPYKTypa, CBOMCTBa M paclpoCTpaHeHHe B mpupone. [numko3uapl. Onurocaxapupibl, HX
CBOMCTBA U POJIb B )KUBBIX OPraHU3MaX.

[Tonucaxapuapl: cocTaB, TUMBI CBsA3€H, BeTBIeHHE. Kiaccudukanus noaucaxapuaoB, UX
(GyHKIINY B )KUBBIX opranu3Max. ['oMo- u rerepononucaxapussl. [Tonucaxapuasl BOIOPOCIEH.

[Tporeornukanel. 'mukonunuasl. IlepBuuHasi, BTOpuuyHass W OoJjiee BBHICOKHE YPOBHU
OpTraHHU3aINH MMOINCAXaPUIOB, TIIMKOIIPOTEU OB, CYIb(onoaucaxapos.

Tema 9. BuramuHbl.

Buramunsbl, kiaccudukanus, Ouomorudeckas posib. [MIMOBUTaMUHO3, TUIEPBHUTAMUHO3,
ABUTAMUHO3.

Booopacmeopumvie 6umamunsl. Butamunsl rpynnsl B (B1, By, Bs, Bs, Bg, B12). Butamun
C. Buramun P. ®onueBas kucinora. buotuH, coctaB, CTpO€HHE, CUMIITOMBI TIPH HEIOCTATKE,
HOpPMBI TIOTpebneHusi, Ouonmornyeckass ponb. ColepikaHue BOJOPACTBOPUMBIX BUTAMHHOB B
pacTUTEIbHBIX U )KUBOTHBIX 00beKTaX. JKupopacmeopumsie sumamutul.

XKupopactBopumbie Butamunbl (A, D, E, F, K, Q), cocraB, crpoeHue, HOPMBI
noTpedseHusi, CUMOTOMBI  TpU  HeJOcTaTke, Ouosornyeckas poib.  CopepxaHue
YKUPOPACTBOPUMBIX

BUTAMHHOB B PACTUTEIBHBIX U )KUBOTHBIX OOBEKTaX.

Bumamunonooobnsie sewyecmea. CTpoeHUe, CHMITOMBI IIPU HEJOCTAaTKE, OMOIOTHYecKast
pOJIb, HOPMBI TOTpedneHus. Aumusumamunsl. llpeacraBurenu, OMonoruyecKas posb.

Tema 10. T'opmoHBI.

Obmee nonsatue o ropmoHax. Homenknatypa u xiaccuduxanus. CTpyKTypa TOPMOHOB,
perynsauus CEeKpeluru, MEXaHWu3M AeWCTBUs, Ouojornyeckas poib. ['OpMOHBI THMIOTanamyca,
runodusza. ['OpMOHBI TapalIUTOBUIHBIX KeJe3 (MapaTrOpMOH, KalbIMTOHUH). [ OpMOHBI



IIUTOBUIHON >KeJe3bl (TUPOKCHUH, TPUMOATUPOHMH). ['Mmo- M runpeyHKIUs LIIMTOBUIAHOM
kKenne3bl. ['OpMOHBI  MOPKETYJOYHOM  Kene3bl (MHCYJIMH, TIJIIOKaroH, COMaTOCTaTHH,
NaHKpeaTHYeCKuil nonunenTun). ['OpMOHBI HAJNOYEUHUKOB. [OpMOHBI IOJIOBBIX JKEJE3.
Xenckue mnojoBble TOPMOHBI. MYXCKHE MOJOBBIE TOPMOHBI. XUMUs, ACUCTBUE, (YHKIUU.
I'opmoHBI THMYCA.

Tema 11. ®epmeHTHI.

Xumuueckass npupoja ¢GepMeHTOB, uX Ouonormueckass ponb. CtpoeHue (epMeHTOB.
AKTUBHBIN 1 ajutocTepudeckuii neHTp. KodbepmenTsl, mpocreTnueckue rpynmsl. M3ohepMeHTsI.
MynbTudepMeHTHbIe KOMIUIEKCHL. DepMeHT-cyOcTpaTHBI KoMIUIEKC. DHU3HKO-XMMUYECKHE
CBOMCTBa (pepMEHTOB. AKTHUBALUS, UHTHOMpOBaHHE (EpPMEHTOB, onTUMYM t, pH.

DepMEeHTaTUBHBIN KaTaJjins. Mexanusm JEACTBUSA (hepMeHTOB. Kunernka
(epMeHTaTUBHBIX IpoeccoB. PU3NUECKUN CMBICIT KOHCTAaHThl CKOPOCTU XUMHUYECKONW peakLuu
(9HepreTuyeckas 1uarpaMMa peakiim, Iepexo HOE COCTOSHUE, JHEPTHsI AKTUBALIUN ).

VYpaBuenue Muxasnuca-bpurrca-Xonneiina. Koncranta Muxasnuca. ['paduueckue
MeTOAbl aHanu3a (epMeHTAaTHBHBIX peakiuil. Jlokamm3amuss (epMeHTOB B KIETKeE.
Howmenknarypa u knaccudukanus GpepMeHTOB.

Tema 12. Merat6oau3m. O01ue 1mo10:KeHus

Metabonu3m, kaTabonusM, anabomu3M. [IpoMexyTouHbI 1 KOHEUHBI 00MeH. A3pOOHBII
U aHa’poOHBI pacnaja BemecTB. KoHeuHble NpOOyKThl MeTaboiu3Ma. ODHepreTuyeckas Hu
rutacTueckas pyHKIus oOMeHa BemecTB. EAMHCTBO 0OMEH BEIIECTB M SHEPTHH.

OcHOBBI OMO3HEPreTHKU. MaKkpo3pruyeckue CoeIMHEHNU.

AT® — rnaBHbBIE Makpodpr opranusma. Makpospruyeckue cBsi3u. OCHOBHBIE IyTH
00pa30BaHUsI MAKPOIPTUUECKUX CBA3EH.

Tema 13. JDHepreruka KjIeToK (mMpeodpa3oBaHue 3HEPIMd B MeMOPAaHHBIX CHCTEMAaX
KJIETOK).

MornekynsipHble MeXaHU3Mbl KJIETOYHOM SHEpPreTUKU. OHepreTuyeckuid oOMeH Kak
pe3yibTaT COIIACOBAaHHON pPabOThl MAKPOMOJIEKYISPHBIX MAllUH CUCTEMbl OKHUCIMTEIBHOTO
dochopwmpoBarmsi u  obmiero myTH  Karabonu3ma.  MUTOXOHApHUS  KaK  eIuHas
HaJMOJIEKYyJIIpHass MalmuHa. MUTOXOHIPHUH, CTPOEHHE M HUX pOJIb B KJIETOYHON JHEPreTHKE.
@®epMeHThl MUTOXOHJIpHMM M UX Jokanu3auusg. OKuciaeHue >XKUpoB B MUTOXOHIpusX. Lluki
KpeOca. JlpixarenbHas 1ens. Poiab npoToHHoro Hacoca B cuHTese ATO.

Tema 14. TepmuHanbHOe okucaeHHe. JIpIXaTebHAS Helb.

OxucnurensHoe QochopunrpoBaHue Ha ypoBHe cyOctpata. KodepMeHTbl — mpoayKThI
okmciurensHbIX  peakmmii  (NAD'/NAD'H; NADP'/NADP'H, yOuXuHOH — YOMXHHON).
KoMnoHeHThl fpIxaTenpHOM Henmu M ux Jokanusauus. HAJl-3aBucuMBIE JE€THAPOTEHas3bI.
@®naBuHOBbIE (EPMEHTHI, YOUXUHOH, LHUTOXPOMBI, IUTOXPOMOKCHAA3a. OHEPreTUYecKoe
3HAYEHUE CTYIIEHYATOr0 IEPEHOCA IIEKTPOHOB.

Tema 15. MeTa00,1M3M yrj1eBo/10B

[lepeBapuBaHne W BCacblBAHWE YIJIEBOJOB B KEIYJOYHO-KHUIIEYHON Tpakre. Poib
rkoruaposnas. BceacbiBaHue NpoaykToB Tujpoiu3a. Poib muiieBapuTeNnbHBIX (EPMEHTOB.
TpaHCIIOPT TIIIOKO3BI B TKAHU.

AHa’poOHBIN pacnaj IIOK03bI (cxema, sHepreTudyeckuit 6ananc). I'mukonus. I mkorenes.
I'mokoneorenes. ['nukorenonus. I nmukorenorenes.

AdpoOHBIH mTpsAMOM M HempsMoM  pacmax  (cxema, JSHepreTudeckuil - OanaHc).
OxucnurenbHoe JeKapOOKCHIMpoBaHUEe mHpyBaTta. [lupyBaT-nekapOOKHCIa3HBIA KOMILIEKC.
buocunTes yriaeBosioB.

Tema 16. MeTa60/113M JIMIHIOB.

[lepeBapuBaHue JIMNKUIOB B KEIYyJAOYHO-KUIIEYHOM TpakTe. BcacblBaHHE NpPOAYKTOB
TUAPOSIN3a  JIMOUAOB  (BOJOPACTBOPHMMBIE M KHPOPACTBOPUMBbIE KOMIOHEHTHI). Poib
JIMIONIUTHYECKUX (EPMEHTOB B IMEpeBapUBaHUU JUMHUIOB. JKeTuHble KHUCIOTBHI, CTPOEHUE,
Ouosornueckas poib.

-okucneHue KUPHBIX KUCIOT. OKUCIIEHNE HEHACBHIIICHHBIX JKUPHBIX KHUCIOT M YKHUPHBIX



KHUCJIOT C HEYETHBIM YUCIIOM aTOMOB. JIokanu3anus mpoueccoB pacnajaa JUIMHUIOB.

buocunres HACBIIIICHHBIX u HCHACHIIICHHEIX JKUPHBIX KHCJIOT. Cunres
TPUALTWITIUIEPUAOB B POCchOTUTIHIOB, CTEPOUIOB, POJIb HYKICOTHIHBIX TEPEHOCUHUKOB.

[TpuHIUIIBI peryisiiuu oOMeHa BemecTB B KieTke. CBs3b MEXKIy OOMEHOM YIJICBOJIOB H
JTUTIUIO0B. Perynsaius MeTaboIMuecKuX MyTeH Mo MPUHITAITY OTPUIATEIFHOM 0OpaTHON CBSI3H.

Tema 17. O0MeH Oe1KoB.

[lepeBapuBanne BcachblBaHHWE MPOAYKTOB Tujaposnn3a OenkoB. [lumieBapurenbHbie
nporeoauTHdeckue (epMeHThl. MeTaboau3M aMUHOKHCIOT. IIpolecchl Jae3aMHUHUPOBAHMS,
NeKapOOKCUITMPOBAHUS, TPAHCAMUHUPOBAHHMS ~AMUHOKHUCIOT, WX OHOJOTHYecKas pPoJb,
dbepmenTel. KiroueBas poib  TUIYyTaMUHOBOW KHCJIOTBI B METa0OJIM3ME aMHUHOKHCIIOT.
Mexaau3mbl  00€3BpeKUBaHUS aMMuaka B opraHu3Me. OpHUTHHOBBIM IMHKJI U €ro
ouoJjioruyeckoe 3HaueHue. buocunres Oeka.

Tema 18. buoxumusi TKaHei.

buoxumus kpoBu. DPU3HKO-XUMHYECKHH cOCTaB KpoBHU. bydepHble cHCTEMBI KPOBH.
[Tna3zma kpoBH U ee XuMH4Yeckuii coctas. Jlnmda. DopMeHHBIE 3JIEMEHTHI KPOBH.

buoxumMusa MpllieyHOM TKaHW. benku, yriieBonbl, JUIUABL, A30THCTbIE 3KCTPAKTUBHBIC
BEIECTBA MBI, MUHEpaabHbIe BellecTBa. buoxumus mpimeyHoro cokpamienus. [locmeptHoe
n3MeHeHne B MbIax. OCoOOEHHOCTH MBIIIEYHOT'O COCTaBa INIAAKUX MBIIIILI.

buoxumus HepBHOM TKaHM. bHOXuUMHS KOCTHOM TKaHU. XHMHYECKHMH COCTaB.
Ocobennoct 0OMeHa BEIECTB.

Tema 19. MosekyasipHasi 6M0/10rusl KJI€TKH U KJIEeTOYHAs OHOJIOTHS.

CtpyKkTypHasi MOJEKYJsIpHAsE OMOJIOTHSI KJICTKH M MOJICKYJIApHAs OHOJOTHS KJIETOYHBIX
dbyukuuii. [Ipouecc cymiecTBOBaHUS JKUBBIX CUCTEM KaK CHCTEMa COTJIACOBAHHOTO BBIIOJHEHUS
GyHKIMMA, BEAYIIETO K JOCTUXKEHUIO OTPEIeTICHHON KOHEUHOU 11enu. [IoHATHE 0 MOJEKYIISIPHBIX
MEXaHM3MaX KJIETOYHbIX (YHKIMA. MoneKkynspHble MallUHbl KaK CTPYKTypHass OCHOBa
dbyHKIMOHUpOBaHUs KJIETKH. CTpOCHHWE KJICTKH C TOYKH 3PCHHUS MOJICKYJSIPHOW OWOJIOTHH.
OcHOBHBIE MPUHIUIBI CTPYKTYpHOM W  (QYHKIHMOHATHHOW OpraHu3alud KJIETKH Ha
MOJIEKYJIIPHOM YPOBHE.

Tema 20. MosiekyJisipHasi 0M0JIOTHS TeHA.

Bocnpon3BoacTBO ONPEAETIEHHOIO COYETaHUS T'€HOB KakK LEJIb CYIIECTBOBAHUS KIIETKH.
CrpemMiieHue >KMBBIX CHUCTEM K YCTOMYHMBOMY BOCHPOU3BOACTBY OMNPEAEIEHHOIO COYETaHUS
T€HOB B M3MEHSIONIMXCS YCIOBUSIX BHemHeW cpenbl. ['eHbl U reHoM. COOTHOIIEHHE MEXKTY
T€HOMOM U TEHOTUIIOM. XPOMOCOMHBIE U BHEXPOMOCOMHBbIE TeHbl. {DyHIaMEHTaJIbHbIE
MOJICKYJIIDHBIE ~ MEXaHHU3MbI  BOCIIPOM3BOJCTBA TreHOMa. Perumkanus Kak  MeXaHU3M
peAyIIMKalMd XPOMOCOMHBIX HACJIEAYEeMbIX 53JIEMEHTOB. PemincoMa Kak MOJEKyJsipHAs
MalllfHa.

MyTanmoHHBI TPOLECC C TOYKH 3PEHUS MOJEKyIsipHoW Ouonmoruu. CnyuaiiHas u
LeJIeHanpaBlIeHHass W3MEH4YUBOCTh. [IpnumHbl moBpexnaeHus crpykrypsl JHK BHemmummn
dakropamu. Penapaiius kak KOMIUIEKC Mep MO YCTPAHEHUIO CIyYailHBIX MOBPEKICHUI reHOoMa.
Hanpapnennas Moaudukanus TeHEeTHYECKOWM wuHPOpMAMK KJIETKW. PekoMmOuHamms B
Monudukanuu reHoma. Mopaudukanus TeHOMa WHBa3HEeH UyKEepOJHON HacleCTBEHHON
uHpopmanuet. Perporpancnozonsl. IlonBuHble (MOOHMIIBHBIE) JJIEMEHTHl TE€HOMAa Kak
OCHOBHOM 3JIEMEHT CUCTEMBI 1LI€JIEHANIPABIEHHON N3MEHUYNBOCTH.

Tema 21. Peanusanms reHoruna B (eHorun. [locienoBaTenbHOCTh MOJEKYISIPHBIX
COOBITHII TIpM peanu3allii TeHOTUMA: TpaHCKpumiwms, co3peBanue PHK, Tpancusmus,
co3peBanue OenkoB. PuGocompl M ux ponb B OmocuHTe3e Oenka WHunmanws, sj0HTAnus u
tepmuHanus. [Iporeccunr u cinaiicuar PHK. CopTuHT U mocTTpaHcasiiuoHHas Moaudukarms
06enkoB. MoeKyIIsIpHbIE MIanepoHbl. POJIb MIEpOX0OBATOrO YHAOIIA3MATHYECKOTO PETUKYITyMa B
nporeccudre OenkoB. MexaHu3m (HopMHpPOBaHHS MOJUTOMHBIX O€NKOB. [ HMKO3MIMpOBaHME
OenxoB u ymmuaoB B DIIC u  xommirekce ['onpmxn. Bansane aHTHOMOTMKOB M TOKCHHOB Ha
cunTe3 Oenka. B3aumocBsa3b (eHoTHna co crnenupuueckuM NpodUIeM SKCIPECCHH TEHOB.
DKcnpeccusi TEHOB U aJlanTaius.



Tema 22. CtpykTypa U pyHKkuuu 6umomemopan. CoiicTBa U QyHKIIMH OWOTOTHICCKUX
memOpaH. [lpuHnunsl crpoeHuss memOpaH. Tumbl ¥ (QyHKIMH MEMOpPAHHBIX JIMIHJIOB.
OyHKIMOHATIbHBIE CBOMCTBA MEMOpaHHBIX JIMMUAOB. MeMOpaHHble TUNUABI, YYaCTBYIOIIUE B
nepenaye curnanoB. Knaccudukanus u ctpoenne MeMOpaHHbIX O0enkoB. LluTockener memOpaH.
[ToBepxHOCTH MeMOpaH MOJSIPHBIX KIETOK. TpaHCHOPT BEIIECTB Yepe3 IUIa3MaTHYECKYHO
mMeMmOpany. IlaccuBHBI M aKTUBHBIA TpaHCHOPT. Perynsmus KOH(GOPMALMOHHOTO COCTOSHUS
kaHanoB. YcrpoitictBo Na'/K' macoca. TpaHCHOPT KpYMHBIX MOJEKyl depe3 MeMOpaHy.
MexaHn3M NHMHOLMTO3a. PenentopHo-onoCpeOBaHHBIM KIATPUH 3aBUCUMBIM  OHIOLUTO3.
®aronuTo3. OK301UT3. BHYTpHUKIETOYHBI TpaHCHOPT BemiecTB W yactuil. Cucrema
BE3MKYJSIPHOIO BHYTPHUKJIETOYHOI'O TpaHcnopTa. Anmapar [oapIku U pazaudHble BHJIBI
BHYTPHKJIETOUHBIX BE3UKYJ. DHEPTO3aBUCUMOCTh BE3UKYJIIPHOIO TPAHCIIOPTA.

Posib akcoHanbHOTO TpaHCopTa B GYyHKIIMOHUPOBAHUY HEPBHON CHCTEMBI YeJIOBEKa.

Tema 23. MoJiekyJsipHble MeXaHU3MbI MEKKJIETOYHOM CUTHATU3AUMU M HHTErPaIluu.
WHTrerpauus KIETKM B MHOIOKJIETOYHBIM OpraHu3M. bajaHC MexIy CcaMOCTOSATEIbHOCTBIO
OTJENIbHON KJIETKH U KOHTPOJIEM e€ Pa3BUTHA U (YHKIMOHUPOBAHUS CO CTOPOHBI OpPraHU3Ma.

MexaHu3Mbl MEKKJIETOYHOMN KOMMYHUKAIAH. MonekynspHas peuenmus.
MHOrocTaguiiHOCTh CHUCTEM IME€pPE/lauyd CUTHAJa BHYTPb KJIETOK M MHOKECTBEHHOCTh TOYEK
peryJIsILUN. Orarbl rnepenayu CUTHAJIOB. 3HaueHue dbochopunupoBanus u

nepochopmwipoBanuss B TEpeJavye CHTHAIOB. BTopwuYHBIE  MECCEHIUKEphl.  Bujpl,
TUNOQUIBTHBIX U TUAPOGUIBHBIX PELEITOPOB, YYaCTBYIOIINX B IEpPEIaye CUTHAIOB B KJIETKAX
MJICKOIIUTAOMMX. MexXaHu3M HMHAKTUBALMM CUTHAJIOB. AKTHBAlus IIpollecca IJIMKOIM3a B
KIIETKax, conpspkeHHas ¢ G-0enkoM.

Kiierounble  KOHTAaKThl, MEXKJIETOYHas aAre3uss U  BHEKIECTOYHBIA  MaTpPHUKC.
[IpukpenurenbHble  KOHTAKTBHI. MexkiieTouHble  aAre3UOHHbIE,  JECMOCOMHBIE U
MOJIyJIECMOCOMHBIE KOHTAKThl. 3alMparoliie ¥ KOMMYHHKAIMOHHbIE KOHTAKTbl. AJIF€3UBHBIE
B3aMMOJICHCTBUS KJIETOK. AJre3suBHble MeMOpaHHble Oenku. Poibp aare3um KIETOK B
(U3MONIOrMYEeCKUX U TATOJOTMYECKHX mpolreccax. Poib MEXKIETOYHOro MaTpuKca B
MEXKJIETOUHOW MHTErPALMY U KOMMYHUKAIUU.

Tema 24. MoJjekyJasipHble MeXaHU3MbI BOCIPOM3BOJCTBA KJETKM M PeryJsinuu
BpeMeHHU ee ;KU3HU. BocmpousBoACTBO KIETKU. MOJEKyIspHbIE MEXaHW3Mbl Tpoiudeparu.
Kierounsli mukn u ero perysnus. Ponb 1muTOCKenera B Ipoleccax JCIeHUS KIETKH.
Perymsimus kierounoro aenenus. [lponudepanust 3yKapuOTHUECKUX KIETOK M TEIOMEpPHBIE
oTaensl xpomocoM. Tenmomepsl, Temocoma M Telmomepasa. Temomepaza u crapeHue. DPpdekt
Xeticnauka. Perynsuusi kieTouyHoro mnukia. Pegokc-romeoctad U KiIeTOYHBINH UK. KOHTpOib
KJIETKH 32 IIPOXO0XKACHUEM KJIETOYHOIO IIMKJIA. Perymnsanus BpeMeHM KM3HU KJIETKH. Bo3MOKHbIE
nyTy rubenu kiaeTku. Hekpos u amonTo3 (3armporpaMMUpoOBaHHAs THOENb). DHEPro3aBUCUMOCTh
anonro3a. [IpuuMHBI, BBI3BIBAIOIIME aMoONTO3. ATIONTO3 KaK 3alllUTHBIA MEXaHU3M.
MonekynspHble MEXaHU3Mbl UHAYKIIMH, Pa3BUTHUS, PETYIALMN U OTMEHHI anonrto3a. [lepexon k
amonTo3y W3 pa3IUYHbIX CTaJAMM KIETOYHOrO LHMKJIA. BTOpHYHBIN (ITOCTaONTOTHYECKUIN)
HEKpPO3.

Tema 25. Moaekyasipuass Ouonoruss paka. llonarue o TpaHchopMupOBaHHONH U
onyxoyieBo kieTkax. [IpuumHbl KaHueporenesa. MOJEKyJISpHbIE MEXaHU3MbI OMYXOJIEBOM
tpanchopmaruu. KiierouHo-reHeTn4Ieckue Teopun oHKoTeHe3a. Konrenus oHKoreHoB. Teopust
ayTOKpUHHOU peryisuuud. KommiemeHntanuss OHKOreHoB. MMmopTanuzanus M OIyXoJeBas
npomonus. OmyxoJeBble Cynpeccopbl. TeopHs HapyLIeHHWs PEeryssiliMM KJIETOYHOrO LHKJIA H
anonto3a. MexXKIeToyHasi Koomepaiuss W omyxosieBas TpaHcopmanms. TkaHeBas Teopus
OHKOreHe3a. MOoJeKyJIsIpHbIE OCHOBBI METAacTa3MpPOBAaHUs OIYXOJIEBBIX KIIETOK. Bo3MoxkHOCTH
CTUMYISAIUU UG (HEPSHIIMPOBKU OMYXOJEBhIX KJIETOK M PEBEPCHUU OMYyXOJEeBOro (HEeHOTHIIA.
MounekynsapHble OHKOMapKepBI.

Tema 26. MoJjiexkyisipHasi 0M0JI0TUs UMMYHHTeTa. MoJeKyssipHas npupojia maToreHoB,
uHpekuuun U uMMyHuTeTa. DuiaoreHeTuueckoe pasHooOpaszue maroreHoB. Cneunduueckue
MEXaHHM3Mbl B3aUMOJICHCTBUSI TATOTEHOB C KIETKAMU-XO35€BaMHU. YdYacTHE MeMOpaH H



LUATOCKENETa KJIETOK-X035€B B IPOHMKHOBEHWH W BHYTPUKIETOYHOM TPAHCIOPTE MATOIEHOB.
BnusHue naroreHoB Ha MeTaOOMU3M M (DU3HMONIOTHS KIIETOK-X03s51eB. MOJEKyIsIpHbIe Oapbepbl
uMMyHHTeTa. J(MpEeHCUHBI, KOMILIEMEHTHI, IUTOKUHBI: HUHTEPJIECHKUHBI, UHTEPPEPOHBI, (DaKTOPHI
HEKpPO3a OITyX0JIeH, KOJIOHUECTUMYIHPYIOIIUE U POCTOBBIE (PaKTOPBI; UMMYHOTJIOOYIUHBL. [ eHbI
MMMYHHOTO OTBETa. [ eHeTHUYEeCKUl KOHTPOJIb TYMOPAJIbHOTO U KJIETOYHOI'O KIMMYHHUTETA.

Tema 27. MoJgekyasipHasi KJIAMHUYeCKasi JHATHOCTHKA. OCHOBHBIE COBpPEMEHHBIE
METO/bl OIpPEICIICHUs] AHTUIE€HOB, AHTUTEJN, LUTOKMHOB M HMMMYHOKOMIIETEHTHBIX KIIETOK,
UHAYIUPYEMBIX UMHU peakuuil. [IpuHIumel, nexamme B OCHOBE UMMYHO()EPMEHTHBIX METOJIOB.
['opmonbl u QepmeHTH, Kak Mapkepbl 3a0oneBaHuil. llomumepasnas uenHas peakuusi B
JIMarHoCTHKe 3a00seBaHmii. MoeKynsapHasi JTUarHOCTUKA HACIEICTBEHHBIX 3a00JI€BaHUIA.

3. llepeyeHb yueOHO-METOAUYECKOT0 00ecedeHH sl TUCIUTITUHBI (MOTYJI51)

- MYJIbTUMEIUNHBIE MPE3CHTAIMOHHBbIE MaTepUaIbl MO JAUCHMUIUIMHE (MOJIYIIO)
MIPEJCTaBIICHBI B 3JIEKTpOHHOM Kypce B OUOC MAY;

- METOIMYECKHUE YKa3aHUs K BBIIIOJIHEHUIO JIA0OPATOPHBIX, MPAKTUYECKUX U KOHTPOJIbHBIX
paboT mpezacTaBieHsbl B AeKTpoHHOM Kypce B DMIOC MAY;

- METOJMYECKHE MaTepuaibl JJIsi OOYJAOIIUXCS 1O OCBOCHUIO JUCIUIUIMHBI (MOIYIIS)
npelcTaBieHbl Ha oduuuanbHoM caiite MAY B pasnene «Mudopmanus mo oOpa3zoBaTelbHBIM
mporpammam, B TOM YHCJIE aJalTUPOBAHHBIM.

4. ®oHJ O1IEHOYHBIX CPECTB MO IMCUUILIHHE (MOIYJII0)

SBnsiercs OTHEIBPHBIM KOMIIOHEHTOM 00pa30BaTeIbHON MPOTpaMMBbI, pa3paboraH B ¢opMme
OTJIIEIbHOTO JOKYMEHTA, Mpe/cTaBieH Ha oduumaabHoM caiite MAY B pasnene «Mudopmarus
10 00pa3oBaTeIbHBIM POTpaMMaM, B TOM duciie anantupoBaHHsIM». @OC BKiIIOYaeT B cebsl:

- TIepeYeHb KOMIIETEHIIUH C YKa3aHUEM ATaroB UX (OPMHUPOBAHUS B IIPOIECCE OCBOCHUS
JTUCHUTITAHBI (MOIYJIs);

- 3aJ1aHUs TEKYIIEro KOHTPOJIS,

- 3aJIaHUS IPOMEKYTOUHOM aTTECTAIHH;

- 3aJ1aHUs] BHYTPEHHEH OIIEHKU KaueCcTBa 00pa30BaHMsL.

5. [lepeyeHb OCHOBHON U JONOJHUTEIbHOI y4eOHOI JTuTepaTyphl (II€4aTHbIC U3TaHNU,
AJIEKTPOHHBIE YUeOHbIE U3/1aHUS U (MITH) PECYPCHI DIIEKTPOHHO-OMOINOTEYHBIX CUCTEM )

Ocnosnas numepamypa

1. Monexynsipuast Ouonorus kierku / b. Anbeprc. - Mocksa : Mup, 1994. - T. 1. - 521 c. -
ISBN 5-03-001985-5; [DNEKTPOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=40085(10.08.2019).

2. MonekynspHas ouonorus kinetku. B 3 1. T. 2 / b. An6eptc [u np.] ; nep. ¢ anrn. T. S.
AbGaumosoii [u ap.] ; mox pen. I'. I1. I'eopruera, 0. C. Yenmnonsa. - 2-e u3z., nepepad. u JIOM. -
Mocksa : Mup, 1994. - 539 c. : un. - ISBN 5-03-001987-1 : 9000-00.

3. Monekynsipuas ouonorust kinetku. B 3 1. T. 3 / b. Anbeptc [u np.]; mep. ¢ aarn. B. I1.
Kopxa [u np.] ; mox pen. I'. II. I'eopruesa, 0. C. Yenuona. - 2-¢ u3a., nepepad. u Jo1m. -
Mockga : Mup, 1994. - 504 c.: . - ISBN 5-03-001985-5 : 18000-00.

4. MonekynspHast Ouomnorust kinetku : Coopuuk 3anau / Yuncon k., T. Xanrt; nox pen.
U. A. KpamenunaukoBa ; niep. ¢ aaria. A. JI. Mopo3kuHna [u ap.]. - MockBa : Mup, 1994. - 520
c.: ui. - ISBN 5-03-001999-5: 38-61 ; 15000-00.

5. Mumanuna, JI. A. TlpakTukyM 1o OHOXMMHH >KMBOTHBIX : ydeOHOe mocoOue Jist
CTYZICHTOB BBICIINX y4eOHBIX 3aBelleHHH, oOydaromuxcs no HamnpasieHuo «buonorus» / JI. A.
Mumanuna. — Mypmanck : U3a-so MI'TY, 2014. — 8 m.a. : un. (I'pud Yuebno-meroamaeckoro
00BbeTMHEHUS IO KJIACCHYECKOMY YHUBEPCUTETCKOMY 00pa30BaHUIO).

6. CeBepun, E.C., buoxumus [DnekrpoHHbI pecypc] : yueOnmk / moxm pen. E. C.
CeBepuHa. - 5-¢ u3n., ucnp. u non. - M. : I'DOTAP-Meaua, 2016. - 768 c. - ISBN 978-5-9704-
3762-9 - Pexxum nmoctyna: http://www.studentlibrary.ru/book/ISBN9785970437629.html - 55C
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http://biblioclub.ru/index.php?page=book&id=40085(10.08.2019)
http://www.studentlibrary.ru/book/ISBN9785970437629.html

«KoHCynbTaHT CTyIeHTaY.

7. dumutpuen, A.Jl. buoxumus [DnekTpoHHBIN pecypc]: yueOHoe nocodue / lumurpues
A.Jl. - DinekTpoH. TekcToBble AaHHBIC. - CaparoB: By3oBckoe oOpaszoBanme, 2018. - 111 c. -
Pexxum nocryna: http://www.iprbookshop.ru/74956.html. - 5bC «IPRbooksy.

8. EmenbsnoB, B.B. buoxumusi [DnekTpoHHBIH pecypc]: yuebHoe mocobue/ EmenbsHoB
B.B., MakcumoBa H.E., Mouynsckas H.H. - DnexTpoH. TekcroBele naHHble. - ExatepunOypr:
VYpanbckuii denepanbubiii  yHuepcurer, ObC ACB, 2016. - 132 c. - Pexum npocryma:
http://www.iprbookshop.ru/68228.html. - 35C «IPRbooks»

/Jlonoanumenvhan numepamypa

9. COopHUK 3a/1a4 110 MOJEKYISIPHOW OMOJIOTHUH U MEAUIIMHCKOW T€HETHKE C PEIICHUSIMU
[DnekTpoHHBIH pecypc]: ydueOHOe mocobue/ - DJNEKTPOH. TEKCTOBBIE JaaHHBIC.- Camapa:
PEABU3, 2012.- 168 c- Pexwum mgocryma: http://www.iprbookshop.ru/18421.html.- 3BC
«IPRbooks»

10. Msanauna .M. OcHOBBI MOJICKYJIApHON OMOJIOTHH [DIJIEKTPOHHBIN pecypc]: yueOHoe
nocobne/ Msumauna [.M.- DnekTpoH. TEKCTOBbIC MaHHBIC.- M.: Poccuiickuii yHUBEpPCHUTET
npyx0b1 Hapo 108, 2011.-156 c.-Pexxum noctyma: http://www.iprbookshop.ru/11572.html- 55C
«IPRbooks»

11. CxBopuoBa H.H. OcHoBbl Ouoxumuum u MojekynsipHod Ouonoruu. Yacts I
XHUMHYECKHE KOMIIOHCHTHI KJIETKH [ DJIEKTPOHHBIN pecypc]: yueoHoe nocooue/ CxkBopiioBa H.H-
OnekTpoH. TekcToBble AaHHble.- CII6.: Yauepcuter UTMO, 2016.- 154 c.- Pexum gocryma:
http://www.iprbookshop.ru/67466.html.- 3bC «IPRbooks»

12. CxsopuoBa H.H. OcHOBBI MONEKYIIpHON OHMONIOTHU [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ CxBoproBa H.H.- Dnextpon. TekcroBeie nanusie-CI16.: Yausepcurer UTMO, 2015.-
74 c.- Pexxum gocryma: http://www.iprbookshop.ru/67487.html.-3BC «IPRbooks»

13. Tuxono, I'.Il. OcHOBBI OWMOXWUMHUU [DIEKTPOHHBIN pecypc]: ydeOHOe mocobue/
Tuxono [I'.Il., KFOmuna T.A. - DJekTpoH. TEKCTOBbIe JAaHHbIe. - M.: MockoBcKkas
rOCyJapCTBEHHAs aKajeMuss BogHOro TtpaHcmopra, 2014. - 179 c. - Pexum pocryna:
http://www.iprbookshop.ru/46495.html. - 55C «IPRbooks»

14. Munuyk, JI.I'. buoxumus [DnekTpoHHbIN pecypc]: yuebHoe nocobue / [Tunuyk JL.T.,
3unkesnd E.IIL., I'puauna C.b. - DnektpoH. TekcToBble AaHHbIE. - KemepoBo: Kemeposckuii
TEXHOJIOTUYECKUH WHCTUTYT TMHIIEBOW mpombinuieHHOCTH, 2011. - 364 C. - Pexxum pocryna:
http://www.iprbookshop.ru/14362.html. - 95C «IPRbooks»

Pecypcovt ungpopmayuonno-menexommynukayuonnoi cemu «Mnmepnemy:

1. http://ito.edu.ru/ - DnekTpoHHbIi Katamor OubmroTekn MI'TY ¢ BO3MOKHOCTBIO
03HAKOMUTHCS C MEYATHHIM BapUaHTOM U3/aHUS B YUTAIBHBIX 3ajaX OMOIMOTEKH.

2. OBC «YHuBepcuTerckas oubnmoreka onan» http://biblioclub.ru/.

3. OBC IPRbook shttp://iprbookshop.ru

4. OBC «KoHcynbTaHT cTyaeHTa» — http://www.studentlibrary.ru

Ilpogpeccuonanvnvie 6a3vl 0aHHbBIX U UHPOPMAYUOHHBIE CHPABOYHBIE CUCIEMBL:

1. Dnekrponnas 6a3a nanueix Db/ «kEBSCO» — http://search.ebscohost.com/

2. VH(opManmoHHO-CIIpaBOYHAS cucreva  HCC «KoHCynbTaHT  TWIOC»  —
http://www.consultant.ru/

3. «SLOVARILIRU. TIOMCK TIO CJIOBAPAM»  (OTKpBITBIi  mOCTym) — —
http://www.slovari.ru/

4. «CJIOBAPU U DHIUKIIOINIEAUN HA AKAIEMUWKE» (OTKpBITBIN goOCTyMm) —
http://dic.academic.ru/

7. IlepeyeHb JWLEH3HMOHHOTO W CBOOOJAHO PACHPOCTPAHSIEMOT0 NPOrPAMMHOIO
obecrieyeHHsl, B TOM YHCJIe 0T€YECTBEHHOT0 IPOU3BOICTBA

1. Onepaunonnas cucrema Microsoft Windows Vista Business Russian Academic OPEN.
2. O¢ucuerii naker Microsoft Office 2007 Russian Academic OPEN.


http://www.iprbookshop.ru/74956.html
http://www.iprbookshop.ru/68228.html
http://www.iprbookshop.ru/18421.html.-ЭБС
http://www.iprbookshop.ru/11572.html-ЭБС
http://www.iprbookshop.ru/67466.html.-
http://www.iprbookshop.ru/67487.html.-ЭБС
http://www.iprbookshop.ru/46495.html
http://www.iprbookshop.ru/14362.html
http://ito.edu.ru/
http://biblioclub.ru/
http://iprbookshop.ru/
http://www.studentlibrary.ru/
http://search.ebscohost.com/
http://www.consultant.ru/
http://www.slovari.ru/
http://dic.academic.ru/

3. Oducuerit maker Microsoft Office 2010 Russian Academic OPEN.

4. Cucrema onrtudeckoro pacro3naBanus Tekcra ABBYY FineReader Corporate 9.0
(cereBas Bepcust), 2009 rog.

5. AuruBupychas nporpamma (Auatusupyc Dr.Web Desktop Security Suite).

8. O0ecneyenue 0CBOCHUSA TUCHHUILINHEI JHI ¢ HHBAJIUIHOCTHIO 1 OB3

OOyuaromumecst U3 4ucia nHBaU0B 1yl ¢ OB3 obecrieunBarOTCs eYaTHBIMU | (WITH)
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B (popmax, aJanTHPOBAHHBIX K OTPAaHUYCHUSIM
WX 37J0POBBS.

9. MaTepuaibHO-TEXHHYECKOE OOecneuyeHue JUCHUIIMHBI (MOIYJIs1) TIPEICTABIICHO B
npmioxkennn Kk OIIOIT «MarepualbHO-TEXHUYECKUE YCIIOBUS peau3aluu 00pa3oBaTeIbHOU
MIPOTPAMMBI» U BKIIFOYAET:

- ydeOHBIC ayIUTOPUHM JJIS TPOBEACHHS YYEOHBIX 3aHATHH, MPETyCMOTPEHHBIX
nporpaMMoil OakanaBpuara, OCHAIIEHHBIE OOOpPYIOBAaHMEM U TEXHUYECKUMH CpeICTBaMU
o0yueHws;

- IOMEILEHUsI  JIJI1  CaMOCTOSITENIbHOM ~ paboThl  OOy4arommxcs,  OCHAIlICHHBIE
KOMITHIOTEPHOM TEXHUKOU C BO3MOKHOCTBIO TOJIKIIIOUEeHHS K ceTu «HTepHeT» n obecrneueHrnemM
JOCTyTa K 3JIEKTPOHHOM HH(pOpMalIMOHHO-00pa3oBaTeNbHOM cpeae MAY;

HomyckaeTcsi 3ameHa 000pyAOBaHUS €ro BUPTYyaJIbHBIMUA aHATIOTAMH.

10. PacnpenesieHue TPYA0€MKOCTH M0 BHAaM YUeOHOii 1esITeJIbHOCTH
Tabnuna 1 - Pacnpenenenue Tpy10eMKOCTH

PacnpenesieHue Tpy10eMKOCTH JUCHUIIJIMHBI 110
dhopmam 00yueHust
. Ounas
Buj yueOHoii Harpysku Bcero
Cemectp Cemectp
4acoB
3 4
AyAUTOpHBIE Yachl
Jlexuyu 50 40 90
JIaGopatopHble paboThI 56 - 56
[TpakTryeckue paboThI - 30 30
Yachl Ha CaMOCTOSITENIFHYIO M KOHTAKTHYIO paboTy
[Ipouas camocrosTenbHas 1 5 5 4
KOHTaKTHas pabota
IToaroroBka K MpoOMeEKYTOUHOM ) 36 36
aTTecTaluu
Bcero yacos
cero faco 108 108 216
10 AUCLUTLIINHE
Bcero yacos
216
N0 AUCUMILIMHE
DopMBbI MPOMEKYTOYHOM aTTECTALMK U TEKYIIIETO0 KOHTPOJIS
3auer + - +
DK3aMeH - + +




Ilepeyennb JadopaTopHbIX padoT 1o popmam 00ydeHust

Ne
i\ Tembl 12a00paTOpHBIX pPadoT
1 2
Ounas ¢popma
1 | VYHuBepcanbHble U cCENU(PUUECKHE KAYECTBEHHbIC peaKIIM1 HA AMUHOKHUCIIOTHI U OEJIKH.
2 KonnyectBeHHOE onpezienieHre BOJOPACTBOPUMOTo Oenka JOTOKOTIOMETPHUIECKIM
OMYPETOBBIM MaKpO- U MUKPOMETOAOM.
3 KonnyectBeHHOE onpezieNieHre BOIOPACTBOPUMOTO Oenka (POTOKOIOPUMETPUIECKIM
metozioM Jloypu.
4 DU3NKO-XUMUYECKUE CBOMCTBA OeKOB. BricanuBanue, JeHATYpalns, H303JEKTPUIECKOE
cocrosiHue. [ 'naponms.
5 | ®epmentsl. KauecTBeHHBIE peakIiy Ha OTIEIbHBIC ()EPMEHTHI.
6 Ou3uko-xuMuyeckue cBoicTBa pepmenToB. Crniennuduunocts aeiictus. Bausaue pH,
TeMIIepaTypbl Ha aKTUBHOCTH (DEPMEHTOB.
7 KonnuecTBeHHoe onpeeneHne akTHBHOCTU NETNICHHA 1o MeToay [IsaTHutkoro.
KonunuecTBeHHbIE OpeieieHe aKTUBHOCTH TPUIICHHA.
8 KonunuecTBeHHOE onpeaeneHne akTUBHOCTH aMUJIa3bl MeT0/10M Bosnbremyra.
KonunuecTBenHOE onpesenieHne akTUBHOCTH JIMIIA3bl.
9 Jlunuaet. KucnotHoe 4ucino, 4uciio oMbuieHus, 3gupHoe yucio. Moanoe uucio.
[lepokcuHoe yncio. AabAETUAHOE YUCIIO.
10 | AHanu3 KEeTYHBIX KUCIOT. DMYIbIHPOBAHUE )KUPOB.
11 | YraeBoasl. KauecTBeHHbIE peaKIIMU HA YIIIEBOJIBI.
12 | KonuuecTBEeHHOE OIpeieNIeHUE YTIEBOIOB.
13 | BomopacTBopuMbIe BUTAMHUHBI (KAYECTBEHHBIE PEAKIIUHN).
KonnyectBeHHOE onpezieneHue cogepkanus ButraMuHa C B OMOJIOrMYECKOM MaTepHare
14 | fionomerpuueckum metozoM. KomndecTBenHoe onpeneneHue Butamunaa C B
OMOJIOTHYECKOM MaTepHalie P B3aNMOACHCTBHUH C 2,6- TUXIOPUHIOPEHOIOM.
15 | XKupopacTBoprMble BATAMHUHBI (KaUE€CTBEHHBIE PEAKITUH).
16 | Ompenenenue TTUKOT€HA B MBIIIIEYHOW TKAHU HOJIOMETPUIECKIM METOJIOM
17 | KauecTBeHHBIN aHATU3 TOPMOHOB ITUTOBUIHOM U MOIKETYJOYHOM KeNe3bl
18 | YKupopacTBopuMBbIe BUTAMHUHBI (Ka4ECTBEHHBIE PEAKIINH).
19 | KauecTtBeHHbBIE peakiiny Ha BUTaMUHBI A 1 D
20 MeTo/1bl KOMYECTBEHHOTO ONPEEeNIEHUs BOJIOPACTBOPUMBIX BUTAMUHOB B )KUBOTHBIX
TKaHAX
21 | CnexTpodoTOMETPUYECKHI METO/I ONIPECIICHUS COIePKaHHsI HYKJICMHOBBIX KHUCIOT
22 | CnexTpodoTOMETPUUYECKHIIA METO/I OTIPENIEIICHUS COICPKaHMS KApPOTHHOHIOB
23 KonunuectBennoe onpenenenue pochorpros (hochoanokcuarerona u
dochoraunepanpaernia) B MbIIEYHOH TKaHU (POTOKOIOPUMETPUIECKUM METOI0M
24 KonnyectBeHHOE onpeieieHre MaKpo3prudeckux coetnHeHni M (AT u
KkpeatuHpocdara)
25 | ®epmeHTHI MOJIOKA. KHCIIOTHOCTE MOJIOKa
26 | ®paKIMOHUPOBAHKE OCITKOB MBIIIICUHOUN TKAHH
36 | KosmyecTBeHHOE OnpeieNieHHE COepKaHUs MUO3UHA
27 KonnuectBenHoe onpeaeneHue Makpodpruueckux coequHennit Mol (AT u
KkpeatuHpocdara)
28 Omnpenenenre akTHBHOCTH (hepMEHTa BHYTPEHHEH MUTOXOHIPUAIBLHON MEMOpPaHbI —

CYKOUHaTACTUAPOIr€HA3bl




Ilepeyenb npakTHYecKUX padoT mo popmam 00yUeHuUst

Ne
i\ Tembl IpakTHYeCKUX PadoT
1 2
Ounas ¢popma
1 [Ipaktuyeckas pabora Ne 1. CrpoeHHe KJIETOK J>KMBBIX OpPraHU3MOB, KaK  OOBEKTOB
MOJIEKYJIIPHOM OUOJIOTHH.
2 [TpakTruyeckas padora Ne 2. Xumuueckas opranuzaus kieTku. Kinerounslie 6enkw,
ocobeHHOCTH cTpoeHus. Crnenuduueckue QyHKIUH.
3 [Tpaktuyeckas padora Ne 3. Monekynsipaast 6uosorusi reHa. HykiieMHOBbIE KUCIIOTHI.
Crpoenue u pyHKIMU. XpaHEHNUE TEHETUYECKON HH(POPMAIHH.
4 | IIpaxkTrueckas padora Ne 4. Peanuzarusi reHOTHIIA B ()EHOTHII.
5 [Ipaktrueckas padora Ne 5. Ctpykrypa u GpyHkiuu 6momemopan. OcodeHHOCTH
CTPOEHUS CTPYKTYPHBIX JUITHIOB.
6 | [Ipaktuueckas pabora Ne 6. MeMOpaHHBII TpaHCTIOPT MOJIEKYI.
7 IIpakTuyeckas padora Ne 7. Perymnsunonssie nmponeccbl. CUrHaIbHbIE MOJIEKYIIBI.
MonekynsipHble MEXaHU3Mbl MEKKIIETOUHOM CUTHATM3AIINH.
3 [IpakTuueckas padota Ne 8. MonekynsipHble MEXaHU3Mbl MEKKJIETOUHON MHTETPALIKH.
Krnerounbie KOHTaKTHI, aAre3Usl U BHEKJIETOYHBIN MaTPUKC.
9 IIpakTryeckas pabora Ne 9. Duepreruka kierku. [IpeoOpa3oBanue sHepruu B
MeMOpPaHHBIX CHUCTEMAaX KIICTKH
10 [Ipaktryeckoe 3anstue (cemunap) Ne 10. MonexyinsipHble MEXaHU3MbI BOCIIPOM3BO/ICTBA
KJIETKU ¥ PETYJSIIIUA BPEMEHU €€ KHU3HH.
11 | [IpaxkTuueckoe 3ansaTue (cemunap) Ne 11. MonekynsipHast 6uosiorus paka.
12 | IlpakTuueckoe 3austre (cemuHap) Ne 12. MonekymnsipHbie OCHOBBI UMMYHHTETA.
13 | [IpakTuueckoe 3ansatue (cemuHap) Ne 13. MonekymsipHas KIMHUYECKas TUarHOCTUKA.




