®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJIBHOE
YUPEXJIEHWE BBICIIEI'O OFPA3BOBAHUS
«POCCUMCKH HAITMOHAJIbHBIN UCCJIEJJOBATEJIbCKN MEJIUIIUHCKHUIA
YHUBEPCUTET UMEHH H.H. TIUPOTI'OBA»
MUWHHCTEPCTBA 3JIPABOOXPAHEHUS POCCUNCKOMN ®EJIEPAIINN
OI'AOY BO PHUMY um. H.U. ITuporoBa Munsapasa Poccun (Iluporosckuii YHuBepcurer)

YTBEPXIAIO COTI'JTACOBAHO

Hupexrop MHcTutyTa hapmanuu u Hupextop LlenTpa peanusannu o6pazoBaTeIbHbIX
MEIULUHCKOW XUMUH, nporpamm MHCTHTYyTA (hapMaIiiyi U METUIIMHCKOM
I.X.H., podeccop PAH XUMHH

PykoBoauTens YHUBEPCUTETCKON LIKOJIBI

«Xum*buo*Ilmoc»

B.B. Herpe6Gernxkuit A.A. byueesa

PabGouyasi nporpaMmmMa J0NOJHUTEILHOT0 00Pa30BaHUA M0 OHOJIOTUH
«Yuausepcurerckas mkoaa XUM*BUO*IIJIIFOC»
s ydamuxes 10 kimaccoB
C 3JIEMEHTaMH NMPOPOPUECHTALUN
Ha 2026 — 2027 y4eOHbIi TOJ
(IMCTaHLIMOHHBIN opMar)

CocraBurenu:

AnToxuH A.U. ITpodeccop kadenpst oOuIei u
KJIeTouHOM Onosnoruu MHctutyTa
OMOMETUITHBI

Kouepruna- 3aBeyrouil yueOHoO yacTbio 1o

Hukurckas M.H.  Guonoruu YHUBEpCUTETCKOM LIKOJIBI
«Xum*buo*Ilmtocy, kaH1.0101.HayK

Moanucan: ®EAEPANBHOE FOCYAAPCTBEHHOE
ABTOHOMHOE OBPA3OBATE/IBHOE YUPEXKIEHUE

BLICLLIEFO OBPA3OBAHMS "POCCUNCKIAN

HALIMOHANBHBIN UCCNELOBATENLCKUN MEOULIMHCKAM Mocxksa 2026
YHUBEPCWTET UMEHM H.A. IMPOTOBA" MUHICTEPCTBA

30PABOOXPAHEHMNS POCCUICKON OENEPALIMM



2.1.
2.2.

4.1.
4.2.

OraBJjieHue

[losicHuTENBHAS 3aIIUCKA 3
Conep:xaHue mporpaMMbl 6
TemaTnyeckuil IJ1aH TPOrpaMMbl

ConepkaHue TEMaTHYECKOTO IIaHa MPOrpaMMBbl 8
@opMBbI aTTECTALIMU U OLIEHOYHBIE MaTEPHUAIIBI 15
Oprasnu3anoOHHO-TIEAArOTMYECKHUE YCIOBUS pealli3aluy nporpaMmel 16
MarepuanbHO-TEXHUYECKUE YCIOBUS peannu3ali IPOrpaMmbl 16

Y4eOHo-MeTonn4YecKoe U HH(POPMALMOHHOE 00ecreueHrne mporpaMMel 16



1. IMosgicHUTEIBLHASA 3ANIUCKA

Kypc 6uonoruu B CTpykType cpeHero ooiero oopa3oBaHus Ha NPOPHUILHOM
YpOBHE HampaBjieH Ha (OPMUPOBAHME y yYaUIUXCS LEIOCTHOW OOLIeH CHUCTEMBI
3HaHUU O XuBOW mpupone. Ocoboe BHUMAHHUE JOJDKHO YIAISATCS CUCTEMHOMY
HOJXOQYy K aHaJIu3y JKUBBIX OOBEKTOB pa3HOro YpOBHs opraHuzanuu. OH
IpEoJaraeT IIeJIOCTHOCTh JKUBBIX OOBEKTOB, B3aUMOCBS3b U COBMECTHYIO
HBOJIIOLIMIO PA3HBIX BUJIOB OPIraHU3MOB U Cpebl UX OOMTaHUs. Ydaliuecs JOJKHbI
OCBOUTH 3HAHMSI, YMEHUS 1 0TpabOTaTh HABBIKU, HEOOXOJUMBIE JIJIs1 (HOPMHUPOBAHHUS
JIOCTaTOYHO OOIIMPHON 0a3bl 3HAHUN B OOJACTH €CTECTBEHHBIX HayK. DTO BaXXHO
JUIS IPOAOJIKEeHUs oOpa3oBanus B BY 3e, nposenenus u opopmiieHHs eCTECTBEHHO-
HAyYHBIX  HUCCJIEIOBaHWM,  3HAYMMBIX [  OyJaylmiero  CHelualncTa,
MHTEPECYIOIIETOCS €CTECTBEHHBIMUA OMOJIOTHYECKIMH HayKaMHu.

HOpMaTl/IBHO-HpaBOBble OCHOBaHUuMA p33p860TKI/I InporpamMmmal:

1. ®enepanbhbii 3akon P® ot 29.12.2012 r. Ne 273 «OO6 oOpa3zoBaHuu
B Poccuiickoii  ®eneparuu» (B penakuuu  dDenepaibHOro 3aKoHAa  OT
31.07.2020 Ne 304-d3 «O BHecennu usMeHeHui B denepanbHblil 3akoH «O0
oOpazoBanuu B Poccuiickoit ®enepanuun» 10 BOIMPOCaM BOCHUTaHUS
oOyuaronuxcs») (nanee — 273-03);

2. Ilpukas Munucrepctpa [Ipocsemenus Poccuiickoit @eaeparuu ot 30.09.2020
r. Ne 533 «O BHECEeHMHN U3MEHEHUH B MMOPSAIOK OPraHU3aLUH U OCYIIECTBIICHUS
oOpazoBaTeabHON NeSATEeNbHOCTH 1o
JIOTIOJIHUTENIHHBIM O0II€00pa30BaTEIbHBIM  MpOrpaMMaM,  YTBEPKIEHHBIN
npukazoM MunucrepctBa IIpocBemenuss Poccuiickoin ®Pepepamuu ot 9
HOs10ps 2018 r. Ne 196y»;

3. IIpuka3z Munucrepctpa [Ipocsemenns Poccuiickoit @eaeparuu ot 09.11.2018
r. Ne 196 «O06 yTBepkAeHUU MOpSJKA OPTaHU3ALUU U OCYIIECTBICHUS
oOpa3oBaTenbHOI JIEATEeIIbHOCTH o JOTIOJIHUTEIbHBIM
o011e00pa3oBaTeNbHBIM IPOrPaMMamy;

4. TlocranoBienue [7MaBHOTO  TOCYAapCTBEHHOTO  CAaHUTApHOrO  Bpaua
Poccutiickoit @eaepannu ot 28 centsops 2020 r. Ne 28 «OO0 yTBepKaeHUU
canutapubix npaBun CII 2.4.3648-20 «CaHuTapHO-30UAEMUOIOTHYECKUE
TpeOOBaHMS K OpraHu3alusiM BOCIHUTAHUS U OOYYEHHs, OTIbIXa U
O3JI0OPOBJICHHUS AETEN U MOJIOJEKNY;

5. Ilucemo MunuctepctBa 00pazoBanus 1 Hayku PO ot 18.11.2015 r. Ne 09-3242
«O  HampaBiaeHun — uHopmamuu»  (BMecte ¢ «MeETOAMYECKUMHU
pEeKOMEHIAIUSMHU o MPOEKTUPOBAHUIO JOTIOJTHUTEIIbHBIX
oOlLIepa3BUBAIOLIMX MPOTPaMM (BKIJIIOYAsI pAa3HOYPOBHEBBIE POTPAMMBI )»;

6. Ilpukas /lemapramenTta obpazoBanus ropoaa Mocksel Ne 922 ot 17.12.2014
r. «O mepax 1O pa3BUTHUIO JOIMOJHUTEIHLHOrO OOpa3oBaHus JeTel» (B
penakuuu ot 07.08.2015 r. Ne 1308, ot 08.09.2015 r. Ne 2074, ot 30.08.2016
r. Ne 1035, 01 31.01.2017 r. Ne 30, ot 21.12.2018r. Ne 482).



HanpaBiaeHHOCTH ¥ ypOBEeHb  IPOrpaMMbl:  €CTECTBEHHO-HAy4HBIM,
YTIIyOJICHHBIMH.

AKTYyaJIbHOCTh TPOrpaMMbl: COBpeMEHHOMY wuccienoBarento XX| Beka, B
o0nacTi MEAULMHBI, HEOOXOAUMO 00JaJ1aTh 3HAHUSAMHU, KOTOPBIE JOJKHBI OBITH
HOJIy4YEHbl U3 pa3HbIX O0JlacTell eCTeCTBEHHbIX HayK. KpailHe BakHO, 001anaTh
0a3oii 3HaHU, O1arosapsi KOTOPOM, CIIEHUATUCT MOXKET OBICTPO OPUEHTHUPOBATHCS
B Oonbmiux 00BEMAX JMUTEPATYphl, OCYLIECTBISATh CAMOCTOSTEIbHBIA ITOUCK
aKTyaJlbHBIX JAaHHBIX, HCHOJB3Ysl Pa3IUYHbIE HCTOYHHUKH (y4eOHBIX TEKCTax,
CIPABOYHUKAX, HAYYHO-TIOMYJSPHBIX M3/IaHUAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax
HuTepHeT), yMeTh aHAIM3UPOBATh JaHHbBIE, COJIEPIKAIIUE HAYUYHYIO HH(DOPMAIIHIO U
IPUMEHATDH €€ B COOCTBEHHOM MPO(heCcCHOHATBHOM e TEeTbHOCTH.

Ileaun ocBoeHusi mporpamMmbl: GOPMHPOBAHHWE CHCTEMBl 3HAHUH O
byHIaMEHTAIBHBIX 3aKOHAX, TEOPUSIX, OMOTOTHUECKUX (haKTaX, HEOOXOAUMBIX JIJIs
MOHMMAaHUSl HAyYHOM KapTHHBI MHPA; CTPOSHUM U (PYHKIIMOHHPOBAHUM JKHUBBIX
OpPraHU3MOB Ha MOJICKYJISIPHO-TCHETUYECKOM M OpPraHU3MEHHOM YpPOBHSX;
B3aUMO/JICMICTBUH UX C OKPYKAIOIIEH CPEIION.

3ama4u 0CBOCHHUS MPOTPAMMBI:

®  OBJAJICHUE YMEHUSAMH II0 HCIOJIB30BAHUIO TPHUOOPETEHHBIX 3HAHUW B
MPAKTUYECKOM JIESATEIIBHOCTH, B TOM 4YHCIE JUISl OKa3aHUs MEpPBOM
MEJIUIIMHCKOM ITOMOIIIH;

®  pa3BUTHE ITO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEHM B Mpollecce M3yYeHUs OMOJIOTMYEeCKOM HayKd, B TOM YHCIIE
CJOKHBIX U MPOTHUBOPEYMBBIX ITyTE€H PAa3BUTHUS WUJIEH, TEOPUM U KOHLIEILIMN
COBPEMEHHOU OHOJIOTHH;

®  BOCNHUTAHHE YOEXKIEHHOCTH B TOM, YTO OHOJIOTHSI — Ba)KHEWIAs HayKa,
M3yyvaronias OKpyXarolluil )KMBOM MUP BO BCEM €ro MHOTrooOpa3uu, OCHOBA
MEIUIMHBI, JOCTUKEHUS KOTOPOH MO3BOJISIIOT HE TOJIBKO MOBBIIIATH CPETHIOI0
MPOJOIKUTEILHOCT W KaueCTBO JKU3HU  4YEJOBEKa, OOpOThCS ¢
WH(PEKIMOHHBIMU U JIPYTUMHU TATOJIOTHUSIMH, HO U OOECIEUUBAIOT BBICOKYIO
YPOKaHHOCTh CEIILCKOXO3SIMCTBEHHBIX KYJIBTYP U MPOAYKTUBHOCTH JKMBOTHBIX
U MHUKPOOPTraHU3MOB; YBAKHUTEIBHOTO OTHOIICHUS K J>XUBOW MPUPOAE U
OTBETCTBEHHOCTH 3a €€ COXpaHCHHUE.

Kareropust yuammxcsi: yyamuecs 9-10 xinaccoB o011eo06pa3oBaTeabHbIX KO

dopMa ¥ peKUM 3aHATHII: TPYIIOBBIE 3aHATHUS, | pa3 B HEAEN0 Mo 2
aKaJIeMUYECKHX Yaca.

Cpok peanu3anuu nporpamMmmsi: 1 rosu.
Ilnanupyembie pe3yJbTAThI

yanII/IeCﬂ B PE3YyJIbTATC OCBOCHUA ITPOTPAMMBI TOJIKHBI 3HATh:



posib  OMOJOTMM B  €CTECTBO3HAHWHU, CBSI3b OWOJOTHMH C JPYyTUMU
€CTECTBEHHBIMU HayKaMH, 3HaYE€HUE €CTECTBEHHBIX HAayK B KU3HU OOIIECTBA;
KJIIOUEBbIE TEPMHHBI, TAaKHWE KaK: KIJIETKa, OWOJIOTHYECKUE TMOJIUMEPHI,
OHTOTCHE3, (UIIOTEHE3, pPeIUTUKAIKa, OMOCHMHTE3 Oelika (TPaHCKPHUIIIUS W
TPAHCIISIIHS ), YHEPTETUICCKUNA OOMEH, IIACTUICCKUNA OOMEH, TeHETUICCKUN
KO, T€H, alljieib, TEHOTHUN, (EHOTUI, MOHOTHOPHIHOE CKpCIIMBAaHUE,
MOJMUTHOPUIHOE CKPEITMBAHUE, MyTallKsl, HACJIEICTBEHHOCTh, U3MEHUYHBOCTD,
MyTareH, CeleKIus, KIETOUYHasl U T'eHHAs WHXKEHEpHUs, TKaHb, OpPraH, Helpo-
TyMOpalibHasi peryisilius, HEWUpOH, BbICIIAA HEpPBHAas JEATEIbHOCTb,
MBIIIIEYHOE COKpAaIlleHHEe, YCIOBHBIN U 0€3yclIOBHBIN pedieke, pediekropHas
Jyra, aBTOMaTu3M paboOThl Cepjilla, BEHbI, apTEepHUH, KiIamaHbl cepaua u
cocynoB, aumda, KpOBb, TKaHEBas KUAKOCTb, (EPMEHTHI, TOPMOHBI,
BUTAMHHBI, HE(DPOH, JIUKBOP, OAKTEpUHU, BUPYCHI, TPUObI, HU3IIIKNE PACTECHUS,
BBICIIIME DPACTEHMS, >KU3HEHHBIM WK pacTeHUU, raMeTopuT, CHOpOQuT,
YepeloBaHUE  TMOKOJICHWH, JBOWHOE  OIUIOJOTBOPEHUE,  arpoI€HO3HI,
OMOIICHO3bI,  JKOCHUCTEMa, TNHUIIEBbIC 1MW, NUIIEBas  NHpaMUIa,
OJIHOKJICTOYHBIE JKMBOTHBIC, MHOTOKJIETOUHbIC JKHUBOTHBIC, XOPJOBHIE,
YJIEHUCTOHOTHE, MOJUTIOCKH, 3BOJIIOLIMOHHOE YYEHUE;

OCHOBHBIE OMOJIOTMUECKHE 3aKOHBI: OHOTCHETHMYECKUUA 3aKOH, 3aKOHBI
MeHnnens, rumnore3a 4YUCTOThI rameT Menaens, 3akoH MopraHa, 3aKOH
TOMOJIOTHYECKUX PSAA0B U3MEHYMBOCTU BaBuiioBa;

OCHOBHbIC  OMOJIOTUYECKHE  TEOPUU:  KIETOYHAs  TEOpHs,  TEOpHs
MPOUCXOXKJIeHUs BUIIOB JlapBuHa, Teopusi cumobunorenesa, Teopust mupa PHK,
TEOpHUs KaHILEPOT€HE3a, MOJICKYJIIpHas Teopus, IEeHTpajdbHas JorMa
MOJIEKYJISIPHOM OMOJIOTHH.

VYyamuecs B pe3yJabTaTe OCBOCHUS MPOrPaMMBbl JOJKHBI YMETh:

ONpENENATh BHAOBYIO TNPHUHAMJIEKHOCTh PACTEHHMM W  JKUBOTHBIX C
UCITOJIb30BAHUEM ONPENEIUTENS], OPraHUYECKOE BEUIECTBO IO KAYECTBEHHOM
peakuuu;

OXapaKTepU30BaThb OCHOBHBIE OTJIMYMUS NPOKAPHUOT OT BUPYCOB M 3YKapHOT,
CXOJACTBA U pa3iMuusi B CTPOCHUU U (UHOJIOTMHU TpUOOB, pPACTECHHH U
YKUBOTHBIX, CTPOEHUE KUBOTHBIX, PACTUTEIBHBIX U OAKTEPUAIIBHBIX KJIETOK;
OOBSACHATH (PU3NOIOTHYECKUE OCHOBBI pabOThI OPTaHOB M CUCTEM OPIaHOB, UX
HEHPOTyMOpaIbHYIO pPEryJjsluio, Ipouecc oOpa3oBaHUS BUIOB COIIACHO
CUHTETUYECKON TEOPHUH HBOJIIOLMH, TIPOIIECC CUHTE3a Oeka, POoTOCUHTE3a U
HEPreTHYECKOro OOMEHa BELIECTB, CYHUIHOCTb OCHOBHBIX OHOJIOTHYECKUX
3aKOHOB U T€OPUU;

KPUTHUYECKH OLIEHWBATh JIOCTOBEPHOCTh OMOJIOTUYECKOM U MEIUIIMHCKOU
uH(bOpMaInK, OCTYTAONIEH OT Pa3INYHBIX HICTOYHHUKOB;

anmﬂem B PE3YyJIbTATC OCBOCHUA ITPOTpaMMbl JOJIKHBI BJIAACTD:

HABBIKOM PCIICHUA TCHCTUICCKUX U MOJ'ICKy.]'ISIpHO-6I/IOJ'IOI‘I/ILICCKI/IX 3aga4,



HABBIKOM TIOMCKa MH(OPMAIUU C HCIIOIH30BAHUEM PA3IUYHBIX WCTOYHHKOB
(cTIpaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX U3/IJaHUM, KOMIIBIOTEPHBIX 0a3

JAaHHBIX, pecypcoB UHTepHETA);

HaBBIKOM HCIIOJIB30BaAHHUA KOMIIBIOTCPHBIX TEXHOJOT Ui JJIsA O6pa6OTKI/I 151

nepenaun nHGOpMaIuu, 1 e€ MpeICTaBICHHs B pa3TUYHbIX (hopMax.

2. Copaep:xaHue NporpaMmbl

2.1.

Y4eOHBIN TEMATHYECKUN TIJIAH

/o

HanmenoBanne pasaciia, TEMbI

KommuectBo yacos

BCCTO

TCOPUA IIpaKTHUKa

Dopmbl
KOHTPOJIA

Pa3gen

1. O01masg onoJiorus

buonorus kak Hayka. OCHOBHbIE
IOHSTHS U 3aKOHBI.
XHUMHYECKHUM COCTaB KIICTKH.
Bopna. Heoprannueckue
BellleCTBA. 3HAYEHUE MUKPO- U
MaKpOd3JEeMEHTOB. bydepHbie
CHCTEMEI.

2

2 0

AKTHBHOCTB

AMHWHOKHUCIOTEI, OEIKH.
Crpoenue U QyHKIUH.
®epmenTsl. Penentopsl.
CriocoObl nepejaun CUrHaia B
KJIETKE.

AKTHBHOCTBH

VYrnesoasl, munuasl. CTpoeHue
1 QyHKIHH.

AKTHBHOCTBE

JIHK, cTpoenue u cBoiicTBa,
permukanus. PemapatuBHbie
cuctembl. OHII, Mmuan- u
MuUKpocateuuThl, Alu-oBTOpHI,
ramioTUIEL. MeToabl
COBPEMEHHOM MOJIEKYJISIPHOU
OMOJIOTHH.

AKTHUBHOCTE

PHK: Buzb1, 3HaueHUE, pOsb B
mennimae. PHK-
untepdepenus. Teopus PHK
mupa. Hexknetounsie hopmbl
JKH3HU.

AKTHUBHOCTE

[uronorusa. CrpoeHue KIETKH.
Anpo. XpoMOCOMBI.

Onpoc
UCHMEHHBIN

OO0OMeH BerectB. [ imactnuecknii
o0OmeH 1. buocunres Oenka.

AKTHUBHOCTH
IIpakTuka

[Tmactnueckuii oOmen 2.
dorocunTes.

AXKTUBHOCTbH

DHepreTu4ecKkuii 0OMeH.

AKTHBHOCTb
[IpakTukym




10

DopMBbI pa3MHOKEHHUS.
BereraruBHo€ pa3MHOKEHHE.
Muro3. Meilio3. AtionTos.
Tenomepsl.

AKTHBHOCTE

11

["ameTorenes. DMOproreHes.

AKTHBHOCTBE
[IpakTukym

12

[TpomexyTodHas aTTecTanus B
(dhopMe FK3aMeHa 1o
pazaeny 1.

Tect
Ormpoc
UCbMEHHEBIN

Pasznen 2. I'eneTnka. HacjeacTBeHHOCTh M H3MEHYHBOCTD

13

HacnencrBeHHOCTD U
W3MEHYUBOCTH. 3aKOHBI
Meunnensa. Bzaumoneictsue
aJlJIeNIbHBIX TeHOB. HemomHoe
JIOMUHUpPOBaHUE. 3aKOH
YHCTOTHI TaMET.
AHanu3upyomiee CKpeluBaHue.

2

1

1

AKTHBHOCTBE

14

B3auMoaericTBre HeaIENbHBIX
FE€HOB.

AKTHBHOCTBH

15

CremieHHOe HacJIEA0BaHUE.

AKTHBHOCTBH

16

I'eneTuka nona.

AKTHBHOCTBE

17

[TomynsuoHHas TeHETHKA.
I'eneruka yemoBeka. AHanu3
POJIOCIIOBHBIX. MeuKko-
FEHETUYECKOE
KOHCYJbTHpOBaHUE. OCHOBBI
CTAaTUCTUKU.

AKTHBHOCTB

18

3MeHYnBOCTE.

AKTHBHOCTBE

19

Cenexkuus 1 OMOTEXHOJIOTH.

AKTHUBHOCTE

Pa3zgen 3. A

HATOMMUA U

¢usunonorus

20

['ucronorus. dnurenranbHble
TKaHHU. DK30KPUHHBIE JKEJIE3BI.
AnaTomust ¥ HU3HOIOTHS
OH/IOKPUHHBIX JKEJIE3, )KETIE3bI
CMELIaHHOM CEeKpEeuu.
MeHcTpyalIbHbIE IUKJIBL.

2

2

AKTHBHOCTBH

21

AnaTomust ¥ HU3HOIOTHS
HEpBHOM cUCTeMHI |.

AXKTUBHOCTbH

22

Anaromus u pusuonorus
HEpBHOU cuctemsl |1

AKTHBHOCTBE

23

Briciias HepBHas 1€ATENbHOCTb.
Pednexcer. Con. TemnepameHr.
I[Tamate. Peus. Mulnienue.

AKTHBHOCTBE

24

Amnanuzatopsl. OOmas u
crieranbHas
YyBCTBHTEIHHOCTb.

AXKTUBHOCTbH




25 | BHyTpeHHss cpena opraHu3Ma. 2 2 0 AKTHUBHOCTB
AnaTtomus 1 HU3HOTOTHUS
KPOBEHOCHOM CHUCTEMBI 1.

KommoHeHTbI KpoBH. AHATOMHUS

1 puzuosIorus TMMQpaTHICCKOM

cucreMsl. IMMyHHTET.

26 AHaroMus 1 pu3n0IOTHUS 2 2 0 AKTHUBHOCTb
KPOBEHOCHOM CUCTEMBI 2.
Cepatue, aBTomMaTus cepaua,
Kpyry KpoBOOOpaIleHus,
COCY/IBI.

27 Anaromust u GU3NOIOTHUS 2 2 0 AKTHBHOCTh
JIBIXaTEeNIbHON CUCTEMBI.
Anaromus 1 GU3NOIOTHUS
BBIICTTUTEIILHON CHCTEMBI.
28 Anatomust 1 PU3HOIOTHS 2 2 0 AKTUBHOCTH
MUIIEBAPUTEITHLHON CUCTEMBI.
OO6meH BemecTB. Burtamunsl.

29 OnopHO-ABUTaTEIbHBIN 2 2 0 AKTUBHOCTH
ammapar.
30 | IIpomexyTrouHas aTTecTalUs B 2 2 0 Tecr,
(dhopMe dK3aMeHa o Omnpoc
paznenam 2-3. MMHCHbMEHHBIN
Htoro 60 52 8

2.2. Conep:xxanue y4e0HOr0 TeMATHYeCKOI0 IJIAHA

Paspgen 1. O0mas Onostorus
Tema 1.1. buonozus xax nayka. OcHoGHble NOHAMUA U 3aKOHbL. XuMudeckuu cocmae
knemxu. Booa. Heopeanuueckue eewjecmsa. 3naueHue MUuKpo- u MaKpoInemMeHmos.
bygepnvie cucmemepi.
Teopus (2 ak. 4.) buonorust kak Hayka. MeToJpl HayqyHOro no3HaHus. JKU3Hb Kak
00BeKT uzydenus ononorur. OCHOBHBIE KpUTEpUH (MTPU3HAKH) )KUBOTO. Opranusm
KaK OTKpbITas OMocrucTeMa. YPOBHHU OpraHU3aINK KU3HU. Teoprr BOZHUKHOBEHUS
*un3HU Ha 3emuie. COBpeMEHHBIE B3I bl HA CHCTEMY OPTaHHYE€CKOTO MUPA. 3aKOHBI
tepMoarHaMUuKU. DHeprus ['m66ca. OCOOEHHOCTH XMMHYECKOTO COCTaBa JKMBBIX
OpraHW3MOB: HEOPraHWYECKUE U OPraHUYECKHE BELIECTBa, UX poJib. [loTeHiman
NEUCTBUA. XUMUYECKHHN cocTaB KJIETKU. Boma. «CBoOomgHas» n «CBs3HAs)» BOIEL.
Heoprannueckue BemecTBa. 3HaYeHHE MHUKPO- U MakpodieMeHTOB. bydepHbie
CHUCTEMBL.
Tema 1.2. Amunoxucnomst, benku. Cmpoenue u pynxyuu. @epmenmoi. Peyenmopui.
Cnocobwl nepedauu cueHana 6 Kiemke.
Teopuss (2 ak. 4.) AMHMHOKHUCIOTHL. AMQOTEPHOCTh aMUHOKUCIOT. benkwu.
CrpykTypa 6enkoB. M3oanekrpuueckas Touka. CBs3u, BCTpeyaromecs B Oenkax.
Henarypanus. ynkuuu 6enkoB. @opmel remoriioouna. lllaneponst. [{Burrep-uoH,
anekrpodope3, ocaxaeHue OenkoB. Depmentol. KodakTtopbl KOPEepMEHTOB.
CrocoObl peryiasinuu aKTUBHOCTH (EpPMEHTOB. AJUIOCTEpUYECKHE (PEPMEHTHI.
Hcmnonp3oBaHne WHTHOUTOPOB (EPMEHTOB B MEAMIIMHE. N3odepmeHTsI.
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@DepMEeHTHI, HMMEIOIINE Ba)XXHOE JHUAarHOCTUYECKOE 3HAYeHUE. AKTUBHOCTh
dbepmenTa, ypaBHeHue Muxasnuca-MeHTeH. AKTHUBAIlMST W HWHTUOMpPOBAHUE.
Penteriroper. CriocoObl nepeayu curHaia B KJIeTKe (CUTHAJIbHBIE KICTOYHbIC MYTH:
RAS/MAPK, PI3K/Akt).

Tema 1.3. Yene6oowi, nunuovi. Cmpoenue u pyHkyuu.

Teopusi (2 ax. 4.) YrmeBojsl. [uknnueckue u auHeliHble popMmbl. Anbda u Gera-
U30MEpHs, MOHOCAXapHbl, NOJUCAXapUbl, (QYHKIUH YIIEBOAOB. JIMOUabL.
CaoiictBa TpuaruimuiepuaoB. Oyukiuu junugoB. [locrnencTBust HapynieHUN
JUIHUIHOTO U YTIIEBOJHOTO OOMEHOB.

Tema 1.4. JIHK, cmpoenue u ceoucmesa, penauxayus. Penapamuenvie cucmemol.
OHII, munu- u muxpocamennumsl, AlU-nosmopwi, eannromunvi. Memoouvl
COBPEMEHHOU MOJEKVIISIPHOU OUOTIOSUUL.

Teopus (2 ak. 4.) Ctpoenue u pyHkumoHanbHble ocooeHHocTu JJHK. Perumkarust.
Xpomocomsel. Komnakruzanus xpomarusa. [lonuteHHble Xxpomocomsl. Poiib HOHOB
marausi. Pemapamms JJHK. OHII, munu- u wmukpocaresmuThl, Alu-moBTOpHI,
raroTunsl. Pons Hyki1€eoTu0B B oOMeHe BeniecTB. CoBpeMeHHbIE MOJIEKYISPHO-
reHeruueckue  metoabl  (cexkBenupoBanue, [IIIP) wu wux pomp B
NePCOHUPUITMIPOBAHHON MeAUIIHE. MUTOXOHIpUATbHBIA TEHOM.

Tema 1.5. PHK, suovl (mukpoPHK, maPHK, 2aPHK), 3nauenue, ponv 6 meouyume.
PHK-unmepghepenyus. Teopus PHK mupa. Hexnemounvle ghopmbi dcusnu

Teopus (2 ak. u.) Crpoenue u ¢pynkunonanbasie ocooenHoctu PHK. Buast PHK.
3HaueHWe, poJib B MEAUIMHE, paHHSsA JAuarHoctuka 3aboneBanuit. PHK-
unteppeperuss. Puboszumel. Teopuss PHK wmwupa. AT® - yHuBepcaibHbIN
AKKyMYJISITOp SHEPruu. JMHYKICOTHIBI U UX POJIb B OOMEHE BEIIeCTB (BUTAMUHBI).
Bupychl - BHyTpUKJIETOUHBIC Mapa3uThl. [ UMOTE3bI MPOUCX0XKACHUS. PETpOBUPYCHI.
bakrepuodaru. XXuzHeHHble HUKIBI BUPYCOB. BupycHble 3a0oneBaHust (BUPYCHI,
KaKk OJHA W3 TMPUYUH PA3BUTHA OHKOJOTHYECKUX 3a0osneBanuit). CucreMbl
npotuBojeicTBus BUupycHbIM HHpekusM: CRISPR/Cas mpokapuot, uaTepdepoHs!
sykapuoT. Ilpodunaktrka BUPYCHBIX WHGMEKIMH, MPOTUBOBUPYCHBIE CPEICTBA.
BekropHble BakIIMHBI, HA TpUMepe BakIUHbI «CnyTHUK V». Bupouasl. [IproHsL.
Tema 1.6. [{umonocusn. Cmpoenue kiemxu. Aopo. Xpomocomei.

Teopus. (2 ak.4u.) CTpoeHue KJIETOK 3YKApHOT U MpoKapuoT. Mctopusi uzydyeHus
kietku. Kierounass Tteopus. CTpoeHHE KIETKU: SAIpO, KIETOYHAsl CTEHKa,
ra3MaTudyeckass MeMOpaHa, IUTOIUIa3Ma, IUIACTHAbI, MUTOXOHIPHUH, BaKyOJIH,
OIIP, capkoruiazmMaTudyeckuid peTukyiayMm (pyHkuuu nuroxpoma P450), anmapar
["onbKK, CTPYKTYPBI OTBEYAIOIINE 32 IBUKEHUE KIETKH, IIMTOCKEET, pUOOCOMBI,
MUKPOTPYOOUKH U MUKpPO(DUIIAMEHTHI, KJIETOUHBIN LeHTp (ueHTpuonu). Teopus
cuMOuoreHe3a. JKuJIKOCTHO-MO3anyHass MOJENbh KJIETOYHOW MeMOpaHbl. Buabl
TPaHCMEMOPAHHOI'O TPAHCIIOPTA Yepe3 MIIa3MaTHUYECKyI0 MEMOpaHy ¢ MPUMEpPaAMHU.
MembOpannbie Oenku u ux ¢(yHkuuu. Kierounsit 1mukia. Anonto3. bonesHw,
BbI3BaHHBIC Jie(heKTaMH MUTOXOHJIPUH (SIIOBUTHIE CBOMCTBA IMHAHUIOB). bose3Hwu,
CBSI3aHHBIC C HETIPABUILHOM pabOTOM ar. ['0bKU U TU30COM.

Tema 1.7. Obmen sewpecms. Ilnacmuueckuii oomen 1. Buocunmes benxa.



Teopuss (1 ak. u.) Crpykrypa xpomocoM. Ilpupoma rena. buocunte3 Oemnka.
KommoHeHThI, yyacTByomue B Ouocunrese. [enernueckuit koj. TpaHcKkpumius.
Tpancnsiuusa. OcobeHHOCTH OuoOcUHTE3a Oelka y MpOKapuoTa M HYKapHOT.
[IpouieccuHr. ANBTEpHATUBHBIA CIUIAWCUHT. Peryndmus sKcrnpeccud TEHOB
npokapuoT (MakTo3Hbld M TpuntodaHoBeiii omepoH E. Coli) u sykapuor
(ouxaHcepsl). [lONMHOAK30MHOE CEKBEHHUpOBAHHUE. ONUreHETHKa. MoOOUIbHBIC
reHeTHUYeCKHue 3IeMeHThl. OHKOT€HbI, IPOTOOHKOTEHBI. PerlieHne pa3inyHbIX TUIOB
3a/1a4 Ha OMoCcUHTE3 OelKa.

IIpakTuka. Pemenue 3anau (1 ax.4.)

Tema 1.8. Obmen sewgecms. Ilnacmuueckuii oomen 2. @omocunmes.

Teopus (2 ak. 4.) @a3el porocunTe3a. OCOOEHHOCTH MPOXOKACHUSI POTOCHHTE3A Y
C3- u C4-pacrenuii (CAM-niyTh poTocuHTE3a), TUITHI (POTOCUCTEM (PEAKITMOHHBIE
LHEHTpHI). PacTuTeIbHbIE MUTMEHTHI (PA3JIMYHBIE TUIIBI XJIOPO(DUIUIA) U UX CHEKTPBI

MOTJIOIICHUS CBETOBBIX BOJIH. [uxnuyeckoe u HEUHUKINYECKOE
dotodochopunmposanue. [ukn KansBuna. daktopsl, Bausomue Ha GOTOCUHTES.
doronpixaHue.  XeMOCHUHTe3  (BOAOpPOJHBIE  OakTepuu,  CepoOaKTepuw,

HUTpUGULKPYIOIIHNE OaKTepUH, KeJIe300aKTepUn ).

Tema 1.9. DHepeemuueckuti obmeH.

Teopus (1 ak. 4.) [TonroroBUTENbHBIN ATaIl. [TTUKOIN3 U €r0 MPAKTHUESCKUM BBIXOT
u3 pasHbix cyocrparoB. bpoxenwe. luxn Kpebca. I[lonsitue cyObcTparHoro u
okucnutenbHoro dochopunupoBanus. CoONpsKeHUE IbIXaHUSI U OKUCIUTEIBHOTO
dbochopunupoBanus. Llens mepeHoca 3yekTpoHOB. KOMIIOHEHTHI AbIXaTEIbHOM
uenu mutoxouapuid. [lpunuun padotel u crpoenne AT®-cunrerassl. A3poOHOE U
aHa’poOHOe JpixaHue ((pymapaTHOE AbIXaHWE AaHA’POOHBIX IUIOCKUX dYepBel),
aHa’poOHble  uH(pekiuu. Pa3oOmieHre  AbIXaHUS M OKUCIUTEIBHOIO
dbochopunupoBanus. TepMoreHH. AJbTEpHATUBHBIE MCTOYHUKU SHEPruu: Oera-
OKHUCJICHHE KHUPHBIX KHCIOT, TMeHTo30(ocGaTHeli TyTh. Pemienue 3amad Ha
YHEProoOMEH.

IMpakrtuka (1 ak.4.) Pemenne 3amau.

Tema 1.10. @opmul pasmuodicenus. Becemamugrnoe pazmuooicerue. Mumos. Metios.
Anonmo3s. Tenomepwr xpomocom. Tenomepnas meopus cmapenus. Teromepasnas
AKMUBHOCHb.

Teopusi (2 ak. 4.) Poct u pa3Butue opranu3MoB. PasmHoxkeHue. becrnonoe u
MOJIOBOE pa3MHOkeHue. BererarnBHoe pazMHoxeHne. @opMbl OJIOBOTO ITpoliecca.
[Taprenorenes. Mwuto3. Meio3. Amuto3. 3Ha4eHUE TEJIOMEP B PETYISILUU
KOJINYECTBA JCJICHUN KJIETKHU. Perymsius kietoyHoro mukia. [losoBbie KiIeTKU
(knaccuduKanus sIMIEKIETOK).

Tema 1.11. 'amemocenes. Imbpuoceres.

Teopuss (1 ax. u.) T'amerorene3. OrmIonOTBOpPEHUE. DKCTPAKOPIOPATHLHOE
OILTIOIOTBOpEHHE. IMOpUOTEeHE3 (CIIOCO0BI IpoOIeHUS U TacTpyisiiiun). OHTOTEeHE3.
®dunorene3. Ctaguu 3apoJIbIIIEBOTO PA3BUTHS U BHE3APOIBIIIEBbIE 000IOUKH.
Omio0TBOpEHNE Y IIBETKOBBIX PACTEHUN U MMO3BOHOYHBIX KUBOTHBIX. BHEIIHEE 1
BHYTPEHHEE  OIUIOJOTBOpeHue. HMHAWBUIyalbHOE  pa3BUTHE  OpraHu3Ma
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(oHTOTEHE3). OMOpHOHATIBHOE M TOCTAMOpUOHANBHOE pasBuTHe. [IpuunHEBI
HapylIeHUH pa3BUTUS OpraHu3MoB. JKU3HEHHBIE [UKIbBI W YEpPEeJOBaHUE
nokojeHui. [TocnencTus BIUSHUS alnKOTOJsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha pa3BUTHUE 3apO/IbIIlIa YEJIOBEKA.
IpakTuka (1 ak.4.) Pemenue 3amay.
Tema 1.12. I[Ipomesicymounas ammecmayusi 8 popme 3K3ameHa no
pazoeny 1 (2 ak.u.).

Paznen 2. I'enernka. HacsieacTBeHHOCTh M H3MEHYUBOCTH
Tema 2.1. Hacneocmeewnocmsv u  usmeHuugocmo.  3axkonvl  Menoens.
Bzaumooeiicmeue annenvrvix cenog. Henonnoe domunuposanue. 3aKOH 4uUCmomol
eamem. Ananuzupyrowee cKkpewusanue.
Teopust (1 ak. 4u.) HacnencTBeHHOCTh U WM3MEHYMBOCTh — CBOMCTBA JKUBBIX
opranu3MoB. MeToqibl reHeTUKU. OCHOBHBIEC TOHSTUSA W 3aKOHbI MeHens. 3aKoH
YUCTOTBHl TaMeT. AHalu3upymoliee ckpemuBanue. HemonHoe ToOMUHHUpOBaHHE.
KomomunupoBanue (rpymnibl KpoBu). MOHO-, 1, MOJIUTHOPUIHBIE CKPEIUBAHUA.
MoHoreHHbIe HACJIEICTBEHHBIC 3a00JI€BaHUS YETIOBEKA.
IIpakTuka (1 ak. 4.) AITOPUTMBI pEIICHUS 3a]1ad.
Tema 2.2. Bzaumooeticmsue HeallelbHbIX 2eHO8.
Teopuss (1 ak. 4.). KommiemeHntapHoe pacicTBHE TeHOB. JlOMUHAHTHBIA U
penieccuBHbIi snuctas (bomoeiickuii henomen). [lonumepus. OCHOBBI CTaTUCTUKH,
KPUTEPHH x> IIPU aHAIM3€ PACIIEIUIEHUH. AJITOPUTMBI PELIEHHs 3a1a4. Pemenue
3a1ay.
IpakTuka (1 ax. 4.) AITOpUTMBI pelIEHU 3a/ay.
Tema 2.3. Cyennennoe HaciedosaHue.
Teopus (1 ak. 4.). XpomocoMHas Teopust HaciaeaoBanus. Teopus rera. CueryieHHoe
HacimenoBaHue. 3akoH Moprana. Cuna cuemienus. KpoccuHroBep u yacrora
pexoMOuHanui. [ eHeTHYecKre KapThl.
IIpakTuka. (1ak.4.) AITOpUTMBI pElICHUS 3a1ay.
Tema 2.4. ['enemuka nona.
Teopust (1 ax.u.) 3akoH Moprana. Onpenenenue nojna. CIEMIEHHOE C MOJIOM
HacnenoBaHue. [IceBnoayTocoMHOE HACIIEIOBAaHHUE.
IMpakTuka (1 ak. 4.) AITOPUTMBI pelIeHUs 3a]1ad.
Tema 2.5. Ilonynayuonnas cenemuxa. I enemuxa yenogexa. AHanus pooocCio8HbIX.
Meouko-eenemuueckoe koncynrbmupoganue. OCHO8bI CIAMUCMUKU.
Teopusi (1 ak. u.) I'eneruka nomymsauuu. 3akoH Xapau-BaiinGepra. ['enerunka
yejoBeka. AHaNIM3 poJocioBHBIX. HacnenacTBeHHble 3a0osieBanusi. [eHeTnueckas
JAKTWJIOCKONIMS U TEHOTUNHMpPOBaHHE. [ eHEeTUUECKU CKPUHHMHT U TMpeHaTabHas
JMarHOCTUKA. MeMKO-TeHETUYECKOe KOHCYIbTUpOBaHue. [ eHHas Tepariusl.
IIpakTuka (1 ak. 4.) AITOPUTMBI pelICHUS 3a]1ay.
Tema 2.6. Hamenuusocme.
Teopus (2 ak. 4.) MomudukanuoHHass HN3MEHUYHBOCTh. {DOEHOTHUIUYECKAS,
TCHOTUIINYECKas, KOMOWHATUBHAs W3MEHUYMBOCTH.  Myrtamuu. MyTanmoHHas
teopus ['yro ne ®pusa. Xapakrepuctuka myrareHoB. Kanueporensl. TeparoreHsl.
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Tect DiimMca Ha omnpeaeeHue MyTareHHOCTH XUMUYECKUX COCMHEHUI. 3HaueHue
MyTainui. Pemienue 3amad (MauorpaMMel).
Tema 2.7. Cenexyus u OUOMexXHOI02UA.
Teopus (2 ax.u.) Cenexuus O0akTepui, paCTeHUI U )KUBOTHBIX. METObI CENEKIINH.
3aKOH TOMOJIOTMYHBIX PSAAOB. LIEHTpBI MPOUCXOXKIECHHS KYJIbTYPHBIX PACTEHUHU.
KynbTuBHpOBaHUE paCTUTEIBHBIX U dKUBOTHBIX KJIETOK. buoTexHonorusi. OObeKTHl,
UCIIOJIb3yeMble B OHOTEXHOJOTHUU. OTamnbl pa3BUTUA OuoTexHonoruu. Cxema
OMOTEXHOJIOTUYECKOTO0 MPOU3BOACTBA. [IpOAyKThI, MONMy4aeMble MPU MOMOIIU
onorexnonoruu. Kraccudpurarmuss OworexHojoruid 1o 1BeTaM. I[loHsATHE O
Ia3Muax, MNPUHIMIBI KIOHUPOBaHUA. [eHeTHYecKass WHKEHepus OakTepui.
CoBpemenHble MolekyisipHo-reHeTnueckue wmetoanl  (IILIP, cexBenupoBanue,
pecTpuKknus, JUTHpoBaHWE, TpaHchopmarms). Mcmons3oBaHue OakTepHid,
MOJIYYEHHBIX C TIOMOIIBI0O METOJOB TI'E€HETUYECKOW HWHXKEHEepuU. TpaHCTEeHHbIC
YKUBOTHBIE U PACTEHUS.

Pa3znes 3. AHaToMus 1 pu3H0I0rUA
Tema 3.1. ['ucmonoeus. OnumenuanvHvle MKAHU. IK30KPUHHbLE — JiCele3bl.
Anamomus u uzuonoeus 3HOOKPUHHBIX Jicelle3, Hcelle3bl CMEULaHHOU CeKpeyul.
Mencmpyanvhbvie yuxiol.
Teopus (2 ax. 4.) OCHOBHbIC TIOHSATHUS TUCTOJIOTUU: TKaHb, CHHIIUTHHA, CUMILIACT,
mubdepon, nerepmunHaims u auddepeHuanyi. Buasl KIETOUYHBIX MOMYJISIIUAN.
[Tonsitue kiaoH. OCOOEHHOCTU CTPOEHUSA U (PYHKUIMOHUPOBAHMS SMUTEITUATBHBIX,
COCIMHUTEIBHBIX, MBIIICUYHBIX U HEPBHBIX TKaHeW. MeTo/070THs OKpalluBaHUs
rucronornyeckux npenapatoB. I[lokpoBsl Tena. CTtpoeHue U (GYyHKIUU KOXKH.
Opransl, cuctemMbl oOpraHoB. l'omeocra3, paboTa THHOTaIAMO-TUNO(PU3APHON
cucTeMbl. MexaHu3Mbl 0OpaTHOM CBsI3U. BHOJOrMYECKH aKTHMBHOE BEILECTBO.
DHAOKpUHHAsA cucTeMa. [ OpMOHBI, Ki1accu(UKalus U MEXaHU3MbI UX JICUCTBUS Ha
kieTku. CriocoObl epenaun curnasia BHyTpH KieTok (MAM®, ul M®). Hapymenus
NEATEIIbHOCTH 3HIOKPUHHOW CUCTEMBI U UX MPEAYIPEKICHUE.
PasmHuoxxenne u pasButue. MeHcTpyalibHble HUKIBL. MHbekmun, nepemaronimecs
MOJIOBBIM ITyTEM, UX ipodriiakTrka. O1mio10TBOPEHNE, BHYyTPUYTPOOHOE pa3BUTHE.
HewunBa3uBHbie MeTO b1 HiccnenoBanus (Y3U).
Tema 3.2. Anamomus u ¢puzuonoaus nepsrnot cucmemol |.
Teopuss (2 ak. u.) HefipoH, kak CcTpPyKTypHO-(QYHKIIMOHAIbHAS CHCTEMA.
Knaccudukanusa  HeliponoB. Peduekc. CpaBHeHue  pe@uieKTOPHBIX  IyT
COMAaTUYECKOW W BEreTaTMBHOM HEPBHBIX CHUCTEM. Buael MeEXHEHPOHHBIX
KOHTAKTOB. JICKTPUYECKUN W OMOXUMHUYECKUH CIOCOOBI Mepenadyd HEPBHOTO
uMmIyinbca. YpaBHenue Hepucra. YpaBuenue ['onpamana. Ckauok MeMOpaHHOTO
noteHunasna. Ctpoenue cuHarica. Tunsl cuHancoB. Helipomenuaropel. Heipornus
u e€ 3HaueHWe B (PYHKIMOHMpPOBAHMU HeHpoHOB. HeilpoaerenepaTuBHbie
3a00JIeBaHUS: HEPBHO-MBIIIEYHBbIC 3abosneBanus (Muoauctpodus [lromieHa,
bekkepa), cucremubie gnereHepannu [[HC (6onesnnr I[lapkuncona, 0o0ye3HB
AnpIreiimepa), IeMUETMHU3UPYIONIHE (PACCesSHbIN CKIEPO3, (PEHUIKETOHYPHS)
Tema 3.3. Anamomus u ¢huzuonozus Hepsroti cucmemot 1.
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Teopus (2 ak. 4.) AHATOMUSI HEPBHOU CHCTEMBI: NepudepruecKas u IeHTPaIbHAS
HepBHas cuctema. llepudepuueckass HepBHasg cUCTEMa: HEPBHBIE CILJICTCHUS,
HEPBHBIC Y3JIbl, HEPBBI: CIIMHHOMO3TOBbIE U uepenHble. LleHTpaibHas HepBHAas
CUCTEMA: CIHUHHOW M TOJIOBHOW MO3r. CHMHHOM MO3I: CTPOEHUE, CETMEHTBHI,
pednekcsl cnuHHOro Mo3ra. CTBOJI MO3ra: €ro CTPYKTypa U PYHKIIMU. ABTOHOMHAs
HEpBHAs cUCTeMa M €€ poJib B MOIAEPKAHUM TomeocTtaza. KoHEUHbIT MO3r:
cTpykrypa u ¢yHkuun. OO6osouku wmosra. ['emarosHuedanuyeckuit O6apbep.
JIumOunueckass cucrema. Ilaneoxoprekc. Heokoprekc. HewmHBa3uBHbIE METOABI
uccaenosanust (MPT). Mmemudeckuii MHCYJIBT U TEMOPPArHue€CKUil HHCYJIBT.
Tema 3.4. Bvicwas Hepsnas oOesmenvHocmob. Pegnexcoi. Con. Temnepamenm.
Hamams. Peus. Moiunenue.

Teopusi (2 ak. 4.) [loHsATHE BBICHICH HEPBHOW H BBICIICH ICHXHYCCKON
nearenbHocTH. Pediiektopnas teopust 1. M. CeueHoBa: 0€3yClOBHbBIE U YCIIOBHbBIC
pednexcel. Topmoxkenue. MHCTUHKT. OCOOEHHOCTH NMOBEACHUS uenoBeka. Peus:
BUJIBI PEUYM W peueBble 30HBI. MbinuleHne. BHumanue. [lamats. OMonun U ux
3HaueHue. CoH. IloBeneHue u rncuxuka yenaoBeka. TeMiepaMeHT U XapakTep.

Tema 3.5. Ananuzamopuol. Odwas u cneyuanbHas 4y8cmeumenbHOCb.

Teopus (2 ak. 4.) ApdepentHbie cucteMbl. UyBCTBUTEIBHOCTD U €€ BUIBL. [ToHsATHE
Amnanuszatopa no U. I1. [1aBnoBy. Opransl 4yBcTB. CTpoeHUE U (PyHKIIMU OPTaHOB
3peHUs U cilyXa. 3puTeiabHble peIeKChl: PEerysalus NPOCBETa 3pauka, perysuus
KPUBHM3HBI XpYCTalMKa, ria3oABurareiibHbie pediexcsl. Hapyuienus 3penus u
ciyxa, wux npeaynpexaenue. Doropernentopsl. MexaHusM — 00pa3zoBaHUS
OMOXMMHUYECKOTO HUMITyJbca. BecTuOynsipHblii aHamuzatop. OOOHATENBHBIN H
BKyCOBOM aHanmu3atop. IlepBuunble mnons aHammu3aTopoB. YyBCTBUTEIBHBIN
romyHkynyc Y. [lendunna. bonb u e€ 3HaueHue.

Tema 3.6. Buympennssn cpeoa opeanuzma. Anamomus u ¢puzuonous Kpo8eHOCHOL
cucmemvl 1. Komnonenmuvl kpoeu. Anamomus u uszuono2us aumpamuyeckou
cucmemol. Ummynumem.

Teopusi (2 ak.u.) BHyTpeHHsis cpema opraHumsma, 3Ha4eHHE €€ IOCTOSIHCTBA.
Cucrema KpoBM M €€ OCHOBHBIE cocTaBisiomue. bydepHbie cucTembl KpoBH.
®opMmynia KpoBH U €€ u3MeHeHHe. Cucrema reMocrasa: THUIIbl, KOMIIOHEHTHI U
dakTopel  CBEPTHIBAEMOCTH  KpOBU.  BpoxknéHHble  OOJIE3HHM  KPOBH:
CEpIIOBUAHOKIIETOYHAS aHEMMUsI, TalacCeMUs U TeMOpUIHSL.

Jlumparnueckass cuctema: aHaTOMUYECKME OCOOEHHOCTH, 3HaueHue. Cocras
mum@el. Bknan 3. Jl>keHHepa B pa3BUTUU UMMYHOJIOTMH. Teopun numMmmyHutera: U.
N. Meunukosa, 1. Opnuxa u Y. [Ixelnysiisa. KnoHanbHO-CENEKIIMOHHAS TEOPUS
nMmMmyHuteTa @. bepHera. ['yMOpanbHbIi U KIETOYHBI UMMYHUTET. AHTUTENA U
anturensl.  I'pynnbel  kpoBu.  IlepenuBanue  kpoBu.  [IpmoOperéHHble
UMMyHoAePUIMTHI Ha puMepe BUY-undexuuu: nytu nepeaauu, npodpuaakTuka u
CIIM.

Tema 3.7. Anamomus u chuzuonocusn kposernocHoti cucmemsi 2. Cepoye, agmomamuisi
cepoya, Kpyeu KpogooopaujeHus, cocyobi.
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Teopus (2 ak. u.) Crpoenue u ¢ynkun cepamna. Cepaeunsii nuki. Perymsnus
paboThI cepala (aBTOMATHsI, TyMOpalibHasl PEryJysiliys, 3HaYeHUE MOHOB KaJIbIUs U
kanus). OKI': crangapTHble oTBeleHUs MO Y. DUHTXOBEHY. MexaHu3M NepBOro
Broxa. Cocynbl: apTepuu, BEHbl W KamWUISIpbl. AHATOMO-(U3HOJOTUYECKUE
ocobeHHocTH cocynoB. KpoBsiHoe naBieHue u mynbc. Kpyru kpoBooOparieHusl.
[Matonorun CCC: ¢QyHKIMOHAIBHBIE U J1A0OpAaTOpHBbIE TOKa3aTeau HH(papKTa
MUOKapaa, arepockiiepo3.  Peduekchl  ceplieyHO-COCYAMCTOM  CHCTEMBI:
coOCTBEHHBIE PeIIEKChI, COMPSKEHHBIE KapHaIbHbIE PE(ICKCHI.

Tema 3.8. Anamomus u ¢usuonocus OvixamenvHou cucmemvl. Anamomus u
@u3uonocus 6b10enUMenNbHOlU CUCEMb.

Teopusi (2 ak. 4.) Jlpixanue u ero BHJbl. KOMIIOHEHTHI JBIXaTCILHOW CHCTEMBI:
BO3JIyXOHOCHBIE ITyTH, JIErKne. MexaHuka ApIxaHus. 'a3000MeH B JIETKUX U TKAHSX.
3a0oneBaHusi OpPraHoB JbIXaHUS M UX [OpeaynpexiaeHue. MHpeKInoHHbIe
3a00JIeBaHUSI U MEPhI UX MPOPMIAKTUKA. MeTobl OIIEHKA BHEIIHETO JbIXaHUS U
razooOMeHa. Perynsanus npixanusi. OCOOCHHOCTH JbIXaHUS MPU TOBBIIICHHOM U
MMOHMYKEHHOM JIaBJICHUHU.

Boinenurensnas cuctema. CtpoeHue W (YHKIMU BBIICTUTEIBHON CHCTEMBI.
Crpoenue Hepona. Tumnsl HeppoHOB. MexaHn3Mbl 00pazoBaHUs MOUH. Perymsuus
BBIJICJINTEIIHON CHUCTEMBI. BoroMmopenenTopsl, HaTPUIMYPETUYECKUH TOPMOH.
PeHNH-aHTMOTEeH3NH-AJIbIOCTPOHOBAS cucrema. 3a0osieBaHus OpraHoB
MOYEBBIJICTUTENBHON CUCTEMBI M KX TPEAYIPEXKICHHUE.

Tema 3.9. Anamomusi u @usuonocus nuwesapumenvhol cucmemvi. OOMeH
sewjecms. Bumamunul.

Teopusi (2 ax. u4.) IlumeBapeHue W THIIEBapUTeNbHAs cucTema. CTpoeHHE
MUIIEBAPUTENBHON CUCTEMBI: KETYIOYHO-KHUIIEYHBIN TPAKT U MULIEBAPUTEIbHbBIC
xene3bl. Depmentsl KKT u ux xapakrepuctuku. bydepubie cuctemsl. Perynsuus
nesrenpHocTh JKKT. IlaTtonornu mnuineBapuUTEeNIbHOM CHUCTEMBI: TAacTPUT, $3Ba,
KENTYXH, TaHKpeaTut, WHQEKIUOHHble W mapasutapHbie 3aboneBanust JKKT.
CuMOMoTHYEeCKHE TPOKAPUOTHI. 3alMra OT S70B (OKCUI'€HAa3HbIE peakluH,
nutoxpom P450). OOMeH BellecTB U MpeBpalieHue SHeprun B opranuzme. OomMeH
O€JIKOB, JKUPOB M YIJIEBOJIOB. BUTaMUHBI ¥ X POJIb B HOPME U MMAaTOJIOTHH.

Tema 3.10. OnopHo-0ueamenvhulii annapam.

Teopus (2 ax. 4.) Omopa u jgBwkeHue. ONOpPHO-ABUTATENBHAS CHCTEMA.
Oco0eHHOCTH CTPOEHUS KOCTEM, CKelleTa uenoBeka. Yepen: KOCTH yepena, oJIOCTH
yepena, mWBbl yepena. OCOOEHHOCTU CKeNleTa, CBA3AHHBIE C MPAMOXOKICHUEM.
HeunBazuBnubie metonbl uccinenoBanus (KT). IlaTomoruss KOCTHOM CHCTEMBI.
CoeauHeHue KOCTEW: CHUHAPTPO3bl, CHUHXOHIPO3bl W CHHOCTO3bl. I[laTosoruu
cyctaBoB. OCOOEHHOCTH CTPOEHUS MBIIIIbBI KaK OpraHa (aKTWH, MHO3UH, TPOIIOHUH,
TPOTIOMUO3HH, JECMUH). MeXaHNU3Mbl MBIIIIEYHOT'O COKpAIIeHUs (3HAYEHUE NOHOB
KaJIbIUsl U Marausi). [ToOHsITUE CUITBI MBIIIIIBIL.

Tema 3.11. Ilpomescymounas ammecmayusi 8 hopme sk3amena no pazoenam 2-3 (2
ak.u.).
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3. (I)Ole:.I arTreCcTalii 1 OHCHOYHbIC MAaTCPHAJIbI

Ne | dopmbl npoBeneHust

TEeKYLIEero KOHTPOJIA Texnuueckoe u Tunbl
yCIeBaeMoOCTH U COKpaIIEHHOE Buanbi padorsl KOHTPOJISA
NMPOMEKYTOYHOM HAHUMEHOBaHUe o0yuaruuxcst

aTTrecTaluu (BPO) ***
odyuawmuxcs (PTKY)
**k*k
" PaGora Ha 3aHsTUN
1 VY4uét akTuBHOCTH (A) AKTHBHOCTb A 1O Tene VYyactue
Brinosinenue
[IpakTuyeckas pabora 9 Beinonuenue
[IpakTukym [P MPAKTUYECKOU
2 (ITP) PaBOTHI 00s13aTeIBHO
Beinonnenue
DK3aMeHaIMOHHBIN TecT | TecTupoBaHu 5T TECTOBOIO 3a/1aHus1 | BeinosiHeHUE
3 (3T) e B DJICKTPOHHOM 00s13aTeIBHO
dbopme
Brinosinenue
4 Ornpoc nmuCbMEHHBIN Ompoc o1l 3a7aHus B Brinosinenue
(OIT) ’x3aMeHalMOHHBIA | MHUCHMEHHBIN MUCbMEHHOU 00s3aTeNBHO
dbopme

Ilpumep 3a0anuit KOHmpoOALHOU padbomol no meme «Bzaumooeiicmeue Hean1eIbHBIX 2EHO8)

1) Tak Ha3piBacMbIii OOMOCHCKHIA (HEHOMEH COCTOUT B TOM, UTO B CEMbE, I/Ie OTELl UMeeT | rpymimy
KpoBH, a Mathb I1II, ponunace nesouka c I rpynmnoii. OHa BelllUIa 3aMY>X 32 My>K4UHY co Il rpynmnoi
KpPOBH, U y HUX POJWIIOCH JIBE J€BOUKHU: nepBas - ¢ IV, Bropas - ¢ I rpynnoii kposu. [losBienue B
TPEThEM IIOKOJEHUU JeBOYKM ¢ IV rpymnmoi kpoBu oT marepu ¢ | rpynmoil KpoBU BBI3BAJIO
HeoyMeHne. OlHaKo B JIMTEpaType ObLJIO ONMMCAHO €Ile€ HECKOJbKO MOAO0OHBIX ciyuyaeB. [lo
coobmenuto B. Makkprocuka (1967), HEKOTOpbIE T€HETUKH CKJIOHHBI OOBSICHSATH ATO SIBIICHUE
PEIKUM PELIECCUBHBIM 3IUCTATUYECKUM T€HOM, CHOCOOHBIM IMOJABIATH JEHCTBUE TEHOB,
onpezaensomux rpynny kposu A u B. [Ipunumas sty runoresy:

a. VYcTaHoOBHUTE BEpOSTHBIE T€HOTHUIIBI BCEX TPEX MOKOJIEHUM, ONMMCAaHHBIX B OoMOelckom
(beHomeHe.
b. Omnpenenure BEpOATHOCTD POXKIEHUS 1eTeN ¢ | rpyInoil KpoBU B CEMbE NIEPBOU AOYEPU U3

TPETHErO MOKOJICHUs, €CIIM OHA BBIMJET 3aMyX 3a TaKOIO K€ 110 F€HOTHUIy MYXYHMHY, KaK OHa
cama.

C. Onpenenure BEpOSATHBIE TPYMIBI KPOBU y JETEW B CEMbE BTOPOW J0YEpU U3 TPETHErO
MIOKOJICHMS, €CJIM OHA BBIMJET 3aMyX 3a MYyX4MHY ¢ IV rpynmnoi KpoBu, HO FreT€pO3UrOTHOIO 110
PEAKOMY SMHUCTATUYECKOMY T'€HY.

2) lBeThl AYIIUCTOTO TOPOIIKA MOTYT OBITh OCNBIMH M KpacHbIMHU. [IpH CKpelIMBaHUH JIBYX
pacTeHHid C OeNbIMH IIBETaMH BCE IIOTOMCTBO OKa3aJloCchb C KpacHbIMH LBeTaMu. [lpu
CKpEILIMBaHUU IIOTOMKOB MEX/1y COOOM OKa3aJIuCh PACTEHUS U C KPAaCHBIMH, U € O€JIBIMH [[BETAMU
B OTHOILIEHUH 9 KpacHbIX U 7 Oenbix. OnpenenanTe reHOTUITB POJUTENEeN U TOTOMKOB IEPBOTO U
BTOPOT'O IIOKOJICHUH, JANTE XapaKTEpUCTUKY I'E€HaM.

3) Ilpu ckpelmmBaHUU YEPHBIX COOAK MOPOJIbI KOKEP-CIIAHUAJIb MOTYYaeTCsl MOTOMCTBO YEThIPEX
MacTeil: 9 yepHbIX, 3 pPbDKUX, 3 KOPUYHEBBIX, | CBETIIO-KenThld. YepHbIil KOKep-CIaHU?JIb ObLT
CKpPEIIEH CO CBETIO-KENThIM. OT 3TOT0 CKpelIUMBaHMs B IMOMETe ObLT CBETJIO-XKEJITBHINA IIEHOK.
Kakoe cooTHoOlIeHHEe MacTel B MOTOMCTBE MOKHO OKHJATh OT CKPEIIMBAHUS TOTO K€ YEPHOI'O

CITAHUAJIA ¢ coOaKOoi OJMHAaKOBOI'O ¢ HUM reHoTuma?
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4) YV momyraiidyMKoB-HEPa3IyYHUKOB I[BET MIEPHEB OMPEACIIACTCS ABYMs MapaMH HECIETJICHHBIX
HeaJJIEbHBIX TeHOB. CoueTaHue ABYX JOMHUHAHTHBIX TEHOB (XOTS OBI [0 OJHOMY U3 KaXJIOTO
ajieNsi) OmpeieseT 3€JCHBIM I[BET, COYETAaHHWE JOMHUHAHTHOIO TE€HAa W3 OJHOM Mapel U
PEIECCUBHBIX TEHOB U3 JIPYTOi OMPECIseT KENIThII WM Toay0oid IIBET, PEIIECCUBHBIE 0COOH TI0
00enM mapaM UMEIOT OeJIbIil IIBET.

4. OpraHnn3alnuoOHHO-MeIarorn4ecKe yCJa0BHUS peain3aiuu NporpaMmmbl
4.1. MaTepuajibHO-TeXHUYECKHE YCJIOBHS PeaaTu3alui NpPorpaMmmbl

Kaxnaplii oOyuaromuiics B TEUEHHE BCEro Inepuojia oOydeHus oOecreueH
WHMBUAYAJbHBIM HEOTIPAaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHON MH(OPMAIIMOHHO-
oOpa3oBaTeILHON cpe/ie YHUBEpPCUTETa M3 JII0OOM TOUYKH, B KOTOPOM HMEETCS
JOCTYN K WH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHON cetn «UHTEepHeT» (nmanee -
ceTh «IHTEepHET»), KaK Ha TEPPUTOPHUN Y HUBEPCUTETA, TaK M BHE €.

VYHuBepcuter obecrniedeH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO U
CBOOOJ/IHO PaCIpOCTPAHSIEMOr0 MPOrPAMMHOI0 00ECIICUEHUS.

4.2. Y4yeOHO-MeTOAMYECKOEe U MHPOPMALMOHHOE o0ecreyeHre MporpaMMmbl
Pexomenayemasi iureparypa

. Enenesckuii A.I'., ConoBeeBa M.I1., Tuxomupos B.H. botannka Beicinx, uinu
Ha3eMHBIX, pacTeHuil. - M.: Akagemus, 2004. - 432 c. u.

o IMymuoit B.K., dpivmmn I''M. buonorus. 10 kmacc. YdueOHUK [is
o01reoOpa3zoBaTenbHbIX Opranu3anuii: b63 yrioyOneHHbIN ypoBeHb - 2-¢ U3/, -
M.: [Ipoceewenue, 2022. - 368 c.:

o JlembsinkoB E. H., Co6ones A. H. buonorusi. CoopHuK 3a1a4 U yrnpaxHeHUI
10-11  xm.:  yroyOneHHBIM  ypOBEHb:  ydeOHOe  mocobue  Jyis
o01eo0pa3oBaTeNbHBIX OpraHusanuii - 3-¢ u3n. - Mocksa: IIpocBemieHue,
2021. - 160c.: - Puc JIxxetin b., Yppu Jluza A. buonorus. Tom 1. Xumust :KU3HU.
Knerka. I'eneruka. /JInanektuka-Bunbsmc, 2021. - 672¢. - Canun M.P., YaBa
C.B. Anaromus uyenoBeka. YueOHHK B 2-x ToMax. Tom 1. m3a. I'DOTAP-
Menua, 2022. - 528c.

. Canuua M.P., HaBa C.B. Anaromus dyenoBeka. YUeOHHMK B 2-X ToMax. ToMm 2.
n3a. [90TAP-Menua, 2022. - 464c.

o  bumnu, Kpsokanosckuit: buonorus. Ilonneiii kype. B 3-x tomax. Tom 1.
Anaromusa — M.: OO0 «3narensckuii 1om « OHUKC 21 Bex». 2004. — 864

o  ®usuosiorus yeraoBeKa ¢ OCHOBaMH narodusunoioruu: B 2 1. / moxa pen. P. @.
[IImunra, @. Jlanra, M. XekmanHa; niep. ¢ Hem.noa pea. M. A. KameHckol u
JIp. 2-€ W3/1., ucTp., 2ekTpoH. M.: JlabopaTopus 3Hanwmit, 2021

o Kompman 4., Pem K. I'. Harnsgnas Owoxumusa. — mep. ¢ aurin T. IL
MoconoBoii. — 6-¢ u3a., 514 ¢. — M.: JIabopaTopus 3nanuii, 2019.

. Ansoepre, b., bpeit, /1., Xonkun, K., J[xoncon, A., Jlerouc, M., Pabd, M. u
ap. (2015). OcHoBBI MOJEKYJISIpHOM Ouoioruu kietku. - M.: JlaGoparopus
3HaHuii, 2018. - 768 c.

o  Teitnop A., 'pun H., Crayt Y. buosnorus: B 3 1. nep. 3-ro anri. uza.—12-e
u3n.—M.: Jlabopatopus 3Hanuii, 2020.
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CunromiH A. A. Pemenue 3agau o reneruke: 156 c. — M.: JlabopaTtopus
3HaHui, 2019.

vy P. Harnsanas OMOTEXHOJIOTUSL U TeHETUYECKasi MHXKEHEepUsl — 2-€ u3]l.,
327 c.— M.: BUHOM. Jlabopatopus 3Hanwuii, 2015.

O®pank-Kamenenknii M. Camas rnaBHas moiekyna: Ot crpykrypsl JHK k
ounomenuimue XXI Beka; — M.: AnbnuHa HOH-GuUKIIH, 2017. — 336 c.

Ilepeyenb HHPOPMANMOHHBIX TEXHOJOIHH, MCHOJb3yeMbIX IPH

OCyHIeCTBJIEHUH 00PAa30BaTEILHOIO MPOLECCa M0 MPorpaMme 00ydeHHs

1.
2.

ABTOMaTU3UpPOBaHHAsE 00pa30BaTelIbHAS CpPe/la YHUBEPCUTETA.
banbHO-peTUHrOBasi CUCTEMa KOHTPOJISI KaueCTBa OCBOCHUS
00pa30BaTeNbHOM MPOTrPaMMbI B aBTOMAaTU3UPOBAHHON 00pa30BaTEeIbHON
cucTeMe Y HUBEPCUTETA.
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