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1 OEJIA U 3AJJAYA OCBOEHM S JTUCIHATIIIINHBI
Llenwv:

— MpUOOpEeTEeHUe CTYJACHTAaMH OOIIETEOPETUICCKUX 3HAHUM M CIIOCOOHOCTH MPUMEHSTH
OCHOBHBIC TIIOHATHS B oOmacth  OWoONOrMM, HeoOXoaumble g (GopMuUpoBaHUS
€CTECTBEHHOHAYYHOTO MHUPOBO33PECHHSI B MPAKTUIECKON JCSITEILHOCTH Bpaya.
3aoauu:

— W3yd4eHUE CTYJACHTaMH MHOTOYPOBHEBOW OpraHM3ali OWOJOTUYECKUX CHCTEM,
3aKOHOMEPHOCTEH SBOJIIOIMK OPTraHWYECKOro Mupa, (YHKIHMOHUPOBAHUS OHOJOTHUYECKHUX
CHCTEM;

— (hopMupoBaHUE y CTYACHTOB MPEACTABJICHHS O YEIOBEKE, KaK O IIEHTPATbHOM OOBEKTE
W3YYCHUS B MEIUITUHCKON OMOJIOTHH;

— M3yYCHHUE CTYJEHTaMH OHOCOIMAILHON MPHUPOJLI YEIOBEKa, €ro IOJIYUHEHHOCTh
0011eOMOIOrMUECKUM 3aKOHAM Pa3BUTHS, €IMHCTBA YEJIOBEKA CO CPEI0i OOUTAHNUS;

— WM3y4YEeHHE CTYICHTaMM MPEJCTABJICHUS O COBPEMEHHOW 3KOCHUCTEME, ACHCTBHS B HE
AHTPOIIOTEHHBIX (PAKTOPOB, ATANTAIIMH YEIIOBEKA K Cpe/ie OOUTaHUS.

2 MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII
HAITPABJIEHHUS IIOAT'OTOBKH

VYyebnas aqucuurumnaa «buosnorusy otHocuTes K 010Ky 1, 6azoeasn uwacmo:

OOydeHue CTYIEHTOB OMOJOTMHM B MeIMUMHCKUX BY3ax ocymiecTBiseTcs Ha OCHOBE
IIPEEMCTBEHHOCTH 3HAaHUM, YMEHMH M KOMIIETEHLMH, IOJIY4YeHHbIX B Kypce OHOJIOruu
o011eo0pa3oBaTebHBIX YUEOHBIX 3aBEACHUN, a Takke 3HaHWM XuMmuM, Qusuku, reorpaduu,
MaTEeMaTHKH, UCTOPHH.

Jucuunnuna «bruonorus SBiIsSeTCs NPEANISCTBYIOMICH ISl U3yYSHHS! TUCIUTUINH:
OMOXMMUS, THCTOJIOTHSI, SMOPHOJIOTHS, IMTOJIOTHUS — TUCTOJOTHS TIOJIOCTH TOJOCTH PTa,
MHUKpPOOMOJIOTUSI, BHUPYCOJOTMSI -  MHUKPOOMOJOrMA  TOJOCTH  PTa,  AHHIEMHOJIOIHS,
MH(EKINOHHbIE O0JIE3HU.

3 TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHbI

IIporpamma  cocTaBieHa B COOTBETCTBMM ¢  TpeOoBaHusMH  DenepanbHOro
I'ocynapctBenHoro o6pazoBarensHoro crangapra (PI'OC) Beicmiero mnpodeccHoHaTBHOTO
oOpa3oBaHusl K 00s3aTelbHOMY MHHHMYMY COJEp>KaHHMs OCHOBHOM 0Opa3zoBaTeabHOM
IIPOTPaMMBI, YTBEPKICHHOTO rnoctanoBieHneM [IpaBurenscrBa Poccuiickoit @enepanym ot 9.02
2016 r. Ne 96, perucrpanmonnsiii Homep 41275 1.03.2016.

OIIK-1 — roTOBHOCTBIO pemiaTh CTaHJAPTHBIE 3aa4l MPOodeCCHOHATBHON 1eATEIbHOCTH
C MCII0JIb30BaHHEM MH(OPMALMOHHBIX, ONOINOrpaduIeckux pecypcoB, MEIUKO-ONOIOTHYECKOM
TEPMHUHOJIOTHH, HH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTMM M YYE€TOM OCHOBHBIX
TpeGoBaHui MHYOPMAITMOHHON 6€30MaCHOCTH.

OIIK-7 — TrOTOBHOCTHIO K MCIIOJIb30BAHHIO OCHOBHBIX M HHBIX €CTECTBEHHOHAYUHBIX
MOHATHI U METO/I0B MPH peIIeHNH MPO(HEeCCHOHAIBHBIX 3a/1aU.



B PE3YyIbTAaTC OCBOCHUA YYCHOTO MOAYJIA CTYACHT JOJIZKCH 3HAaTh, YMCTh U BJIaZICTh:

Kon YposeHb 3HaTh YMmerts Bnagets

KOMIIe- OCBOCHUS

TEHUUU | KOMIECTCHLUU

OIIK-1 | ba3oBerii oOmue 3aKOHOMEPHOCTH | MOJIB30BAThCS YU€OHOU, | MEAUKO-
IIPOUCXOXKACHUSA YU Pa3BUTHUS KU3HU, | HAYYHOH, Hay4HO- | OHOJIOTHYECKUM
3HaTb OCHOBHBIE 3aKOHOMEPHOCTH | IOIYJIIPHOM MOHATUIHEIM
9BOJIIOLIMOHHOTO npeoOpa3oBaHus | JIUTEPATYPOH JUlsl | ammapaToM;
OPraHOB M CHCTEM OPI'aHOB YEJOBeKa; | NpodhecCHOHATBHOM

JESATEeIbHOCTH

OIIK-7 | ba3oBerii 3aKOHBI F€HETHKU U €€ 3HAYEHHUE I | IOJb30BaThCs DneMeHTapHbIM
MEIUIMHBI; COBPEMEHHBIE METOBI | J1a00paTOPHBIM MaTeMaTUYeCKUM
U3Yy4CHHUS TCHETUKU YeioBeKa; | 000pyrOBaHUEM, armnapaTom
NPUHIOUIBI  MEIUKO-TEHETHYECKOTO | paboTaTh C  MHKPO- | OHOMETPHYECKHX
KOHCYJIbTUPOBAHHMS; 3aKOHOMEPHOCTH | CKOIIOM; HCCIIEI0OBaHUI
HACIIEACTBEHHOCTH U M3MEHYHMBOCTH B | ONPEAENATh  MHUTOTHU-
WHAUBUAYAIbHOM  Pa3sBUTHHM  KaK | YECKYIO aKTUBHOCTh
OCHOBBI TOHMMAaHHUSl IIaTOT€He3a W | TKaHeW;
9THOJIOTUU HACJICICTBEHHBIX U | uAeHTHOUIMPOBATh

MYJIbTH()AKTOPHAIBHBIX 3200JICBaHUIL;

Napa3uToB YeJIOBEKa Ha
MHKpPO- W Makporpe-
naparax;

B cooTBeTcTBMM ¢ KOMIETEHTHOCTHOM MOJENbIO BBIMYCKHHMKA, W3JIokeHHOW B OII
CIEIMAILHOCTH, YPOBEHb OCBOCHHUS KOMITETEHINH: 0a30BblIil. TpeOoBaHUs K 3HAHUSM, YMEHUSIM
Y BIIAJCHUIO YKA3bIBAIOTCS B COOTBETCTBUU C MACIIOPTOM COOTBETCTBYIOIICH KommneTeHuu OI1.

4 CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

4.1 Tpy1oeMKOCTb AUCHMIIINHBI

VYyeOnas aucuuniuHa «buonorus» orHocures k 010Ky 1, 6a3oBas yacTh, U3y4aeTcs Ha

nepBOM Kypce, B 1 cemectpe ouHOM hopMbl 00yueHHUs.

Yuebnas pabora (YP) Bcero Pacnipenenenne mo cemectpam

1

[TonHas TPynOEMKOCTh TUCIUILUIUHBI B

3aueTHbIX enquHunax (3E), B T.4.: 3) 3)

- sk3ameH, 3E 1 1

Pacripenenenrie  TpyZOEMKOCTH  TIO

BUIaM YP B axkageMHuecKHX dacax 180 180

(AY):

- JIEKIIUU 36 36

- MPAKTHYECKHE 3aHATHUS (CEMHHAPHI) 36 36

- aypuropHag CPC, B T. u. 24 24

- Baeayauropuas CPC 72 72

ATTecTanus: 3K3aMeH 36 36




4.2 CopaeprxkaHue U CTPYKTYpa pa3iesioB TUCIUILIUHBI
4.2.1 CopepxaHue TECOPETUYECKHUX 3aHATHI

Tema 1. Obwasa xapakmepucmukra HCU3HU. 3AKOHOMEPHOCHMU HPOUCXOHCOCHUS U DA3BUMUSL
JHCUZHU.

3HayeHne OWOJOTHH VIS PA3BUTUS MEIUIMHBI.

CoBpemenHoe ompeneneHue sku3Hu. CyOctpar  xu3HH. CBOWMCTBAa  >KHBOTO.
@yHIaMEHTAJIbHbIE CBOWCTBA JKU3HU: Pa3/Ipa)kUMOCTh, aHaOM03, TunoTepmusi. Pasnpaxumocts
Kak oOmiee cBOWCTBO JkuBoro. OOIIMe CBONCTBA, XapaKTEpHU3YIOLIUE pPa3ApaKUMOCTb.
Opomonus (opM pazapaxkuMocTd. lIposiBieHue pa3apakUMOCTH y PACTEHUH U KUBOTHBIX.
['panunpl xu3Hu. AHa6no3. ['unmorepmus. [Iporcxoxaenne xu3Hu. [IponcxoxaeHne KIeTKH.

YpOoBHHM OpraHu3alMy XHUBOTO (3JEMEHTapHas €AWHUIIA, SJIEeMEHTapHOE OMOIOTHYEeCKOe
SBJICHUE Ha Pa3HbIX YPOBHSIX OpraHU3aIUH KUBOT0). ATOMHBIN (3JIEMEHTApPHBIM COCTAaB).

Heopranuueckue coequHeHUs (Makpo-, MHUKPO3JIEMEHTHI, YJIbTPAMUKPOIIEMEHTHI).
Boma, ee cBoiictBa u Ouonormyeckue ¢GyHkuuu. OpraHudeckue COCAMHEHHS] U WX Ba)KHbBIE
Ounonornyeckne QyHKINU: YIIEBOIbI, OCIKH, TUMUBI, PEPMEHTHI, HyKJICHHOBBIC KUCIIOTHI;

Tema 2. Knemka - snemenmapnas ouono2uieckas cucmemad.

OcHOBHbBIE ATanbl Pa3sBUTUS U COBPEMEHHOE COCTOSHUE KJIETOYHOW Teopuu. Turmbl
KJICTOYHBIX OpTraHU3allMii: CTPYKTYpHO-(YHKIMOHAIbHAS OpraHU3alus MPOKAPHOTHUYECKOW W
JyKapUOTHUYECKON KiIeTKH. [loBepxHOCTHBIM anmapaT KieTkd. lIpMHOMI KOMIIapTMEHTALMU.
buonoruueckas MemOpana. Merabonnyeckuil anmnapaT UUTOIUIA3Mbl. SIIEpHBII anmapar.

[Torox nndopmary, BHyTpUKIETOYHbIE IOTOKH SHEPTUH, HH(OPMALIUU U BELIECTB.

OU3NKO-XUMHUYECKash OpraHu3anus XpoMocoM. Mopdoiorust XpoMocoM. AYyTOCOMBI,
II0JIOBBIE XPOMOCOMBI, XPOMOCOMBI THIIA JIAMIIOBBIX IIETOK. IloJMTEHHBIE XPOMOCOMBI, HX
ocoOenHoctd, ¢yHKuU. CaMOBOCIPOU3BEACHHE XPOMOCOM B MHUTOTHYECKOM  ITUKIIC.
CaMoBOCIIpOM3BEECHUE U MTOAJEP/KAHNE KAPUOTHUIIA B PAAY NOKOJIEHUHN KIIETOK.

JKu3HeHHBIN MK KIETKH.

[ToHsATHE O )KU3HEHHOM IMKJIE KJIETKU, CTAOMIIbHBIC, HEU3MEHHbIE U JTA0MIIbHBIE KIETKH.
WnTepdasa, neproasl nHTepPaszpl (IPEeCUHTETUUECKUM, CUHTETUYECKUI), «CBEPOUHbIE TOUKH.
MuroTnueckuii annapaT. YHOpsIOu€HHOE pa3MelleHHe XpOoMOCOM B o0ObeMe HHTep(a3zHOro
anpa. Hapymenus ¢a3 muroza. buonormueckoe 3HaueHue Muro3a. JleneHue KIETOK Kak
MEXaHU3M OHTOreHe3a. THMbl pocTa KIETOK: ayKCEeHTHWYHbIM, mponndepanoHHbIH,
MYJbTUIUIMKATUBHBIA, aKKpPEUMOHHBIH. MuroTnueckas (mposndepaTuBHasi) aKTHUBHOCTh
nensmienicst Tkauu. CyTOUHBIA PUTM, JIYHHBIE, TOJJUYHBIE IIUKIIbI, XPOHOOHUOJIOTHUSI.

AmMuTo3, s>HIOMUTO3, nonuTeHuA. K-MuTo3. IlaTomornueckuii MUTO3.

Tema 3. buonozus pasmHodiceHUss Op2aHUMOB.

CrniocoOsI 1 (hOpMBI pa3MHOKEHHSI OPraHU3MOB.

Knerounble OCHOBBI IOJIOBOTO pa3MHOXKEHHUs, Mel03. biioku meiio3a.
['ameToreHes, MoJIOBBIE KIIETKH, MX TeHeTHdeckas (opmyina. OyHKIUHA U CTPOCHUE TOJOBBIX
KJIETOK.

Tema 4. Onmoeenes. Ilepuoouszayuss onmozenesa. Imanvl oHmozenesa.

[Iporenes, a3pl OIIOAOTBOPEHUS. DTambl SMOPHOHAIBHOTO pa3BUTHUSA: JAPOOJICHHE,
racTpyJsIus, THCTOT€HE3, OPraHOTeHe3, 3aKjaJKa OCEBBIX OpraHoB. [IpoBHM3OpHBIE OpraHbI,
3apOJBIIIEBbIE OOOJMIOUYKM M HMX JBOJIONHS. DOMOPHOHAIBHOE pa3BUTHE MIICKOMUTAIONIUX U
YyenoBeKka (Mepuoam3alds W paHHee SMOpHOHAIbHOE pa3BuTHe). OpraHoreHes3bl YeIOBeEKa,
OTpa’KaroIlKe SBOJIIOLNIO BUA.

Temal. 3axoHOMEPHOCU UHOUBUOYATLHOLO PA3EBUMUSL OPSAHUSMOS.

OcCHOBHbBIE KOHLIENIMH B OMOJIOTUU MHIUBHUIyaJIbHOTO PAa3BUTHSI.

MexaHn3MBl OHTOTE€HE3a: JICIEHHE KIETOK, MHUIpalus KJIETOK, COPTHPOBKA KIIETOK,
rulenb KJIEeTOK, JudQepeHuupoBKa KIETOK. OMOpHUOHAJIbHAas MHIYKIMA. | eHeTndeckuid
KOHTpOJIb  pa3BuTHS. JlerepMuHanms. Mo3anmyHble ¥ PEryJSIHOHHBIE  SIMIICKIICTKH.

4



DOMOpHoOHaNbHAST PEryJsIus, 3KBU(UHATHHOCTh, TOTUIOTEHTHOCTh. Mopdorenes: perynsius
Mop(orene3a B oHTOrenese. Teopus camooOpraHM3alMyd HEPABHOBECHBIX MPHUPOJHBIX CHCTEM.
Konnenmuu mopdorenesa: koHmenmnus Gpusroigorndaeckux rpaaueHtoB Y. Yaiinsaa, KOHIETIIUSI
no3unnonHoi uHpopmaruu JI. Bombmepra, koHuemnius mopdoreHetudeckux moied A. I
['ypBuua, koHIenus MophoreHeTudeckoro BektopHoro mois K. YoaauHrToHa, KOHIEHIUS
JIMCCUTIATUBHBIX CTPYKTYp: paboThl benoycosa-XKabotunckoro, A. Teropunra. Poct. Teopuu u
MEXaHHM3MBbI CTapeHUs. AHOMAlIUM pPa3BUTHS B OHTOTCHe3e. TeparoreHes, KiacCH(pUKaIus
TEpPaTOrE€HOB.

Tema 6. I'envt u cenomul. Opeanuszayus 2eHoma nPOKAPUOM U 3YKAPUOM.

Hcrtopuueckne  stambl  (GOpMUpOBaHMsS ~ IpEACTaBIeHMH 00  opraHu3anuu
HACIIC/ICTBEHHOr0 MaTepuasna. ['eH - Kak (yHKIMOHaJbHAas €AWHUIA HACJIECICTBEHHOCTH.
['enotun - cOamaHcHpOBaHHAsl CUCTEMA I'€HOB. DKCIPECCUs T'€HOB IPOKApUOT U 3YKapuoT U ee
peryjsiliisl Ha pa3ju4HbIX YPOBHSX: TPAHCKPHIIMS, IOCTTPAHCKPHUIILIMOHHBIE IIPOLECCHI,
TpaHCIALUSA, NOCTTPAHCIALMOHHBIE Mpouecchl. Opranusanus reHoMa 4ejoBeKka. I'eHoMm - Kak
HBOJIIOLIMOHHO CJIOKUBIIAsiCA cucrema TeHoB. Meroael usydenus JIHK, cekBeHnpoBaHue
reHoMa, CpaBHMTENbHas TreHoMuka. Kraccudukanus reHOB MO CTPYKTYpe: YHUKaJbHBIE,
YMEPEHHBIE, MHOKECTBEHHBIE IIOBTOPBI, TPAHCIO30HbI, WM IIOJBHKHBIE T'€HETUYECKUE
anementsl (I11'9).

Knaccudpukanus renoB mo ¢ynkuusm: PHK-kogmpyromme reHsl (TeHBI <«JOMAIIHEro
XO035IMCTBa» U IFeHbI «POCKOILNY, PErYJISTOPHbIE I'€Hbl), MUTOXOHIPUAJIbHBIE T'EHBI.

I'ennas unxenepus. ['enomuka.

Tema 7. CmanosneHue u pazeumie 0CHOBHbIX 3aKOHO8 2eHeMUKU.

3aKOHOMEPHOCTH HACJIEIOBAaHMs TMPU3HAKOB, OTKpbIThIE I. Mennmenem: 1.2.3 3akoHsbl.
[IpaBuno yncToThl rameT. MeHaAenupyoe NPU3HaAKH Y YeJIOBEKa.

B3aumogeiicTBre HeaieTbHBIX TE€HOB: KOMIUIEMEHTAPHOCTh, JIIHCTa3, IOJUMEpPHS,
wieoTponusi, TreHbl-Moaupukaropsl. ClemieHHOoe HacleJAoBaHHWEe. 3aKOH CIEIUIEHHOTO
HacnenoBanuss T. Moprana. HacienoBanue npu3HAKOB NMPU MOJHOM clersieHud. HenmomHoe
crueruienre. KapTel XpoMOCOM: TeHETUUYECKUE, [IUTOIOTHYECKHe, GU3UYECKHE.

Tema 8. Mexanuzmbl onpedenenus noa.

IlepBuyHbIlE W BTOpPHYHBIE IOJIOBBIE MPU3HAKU, MOJIOBON auMopdusMm. ['eHetmueckuit
KOHTPOJIb OINPEEICHUS MPU3HAKOB MM0Ja. THUIBI ONPENEICHNs MOJa: TPOraMHblii, CHHTaMHBbIM,
BIMSIHUE CPEIOBbIX (DakTopoB. XPOMOCOMHBIN MeXaHH3M OIpelesieHus] Tojia, OanaHcoBas
Teopus (Teopust reHHoro OasiaHca) onpenenenus nosna KansBuna bpumkeca.

Omnpenenenue nosa y yenoseka. HaciienoBanue Npu3HaKoB, CIEIUIEHHBIX C ITOJIOM.

Tema 9. I'enemuueckuti noaumopghuzm. Mymayuu u ux ponv 6 pazsumuu 3a00.1e6aHULL.
I'eneTnueckuii moIUMOP(PHU3M — OCHOBA BHYTPH M MEXKIIOMYISALMOHHON M3MEHUYUBOCTU
YyeJioBeKa.
3HayeHHe TeHEeTHYECKOro MnoJmMopdu3Ma B MPeApaCIIONOKEHHOCTH K 3a00JIE€BaHUAM, K
peaxkiusM Ha aJuIepreHbl, IEKapCTBEHHbIE MPEenapaThl, MUIIEBbIe TPOIYKTHI U T. 1.
3HayeHHe T'eHEeTHYECKOro pa3HooOpaszus B Oynyliem uenoBedecTBa. MoJeKyssipHO-
reHernyeckue uccieaopanus (cpasaenue JIHK). Myranuu n ux knaccupukanus.
MyTalMoHHBI Tpy3, €ro OHOJOrMyecKkass CYIIHOCTb M OHOJOTHMYECKOe 3HaueHHE.
MeauumHcKoe U 3BOTIOIUOHHOE 3HAYEHUE MYTallUH.

Tema 10. MemooOvwl cenemuxu uenosexa.

HopMmaibHas v maTtojiorndeckasi HacJIeJICTBCHHOCTh YeJIOBEKa.

OcoOeHHOCTH 4YeNoBeKa, KaKk OOBEKTa TEeHETHYeCKHUX uccienoBanuii. [IpaBoBeie U
STUYECKHE BOIMPOCHI MEIMIIMHCKOW TCHETHKH. TPYTHOCTH, CBS3aHHBIE C HEBO3MOXKHOCTBIO
MIPOU3BOJIBHOTO CKpEIIMBAHMS, MO3JHUM HACTYIJICHUEM IIOJOBOM 3penocTd, HEOOIbIIUM
YHUCIIOM TOTOMKOB B KaKJIOW CEMbE, HEBO3MOXXHOCTBHIO YpPaBHUBAHUS YCIOBHH JKH3HH IS
IIOTOMKOB.



[IpenmyrmecTBa 4enoBeka, Kak OOBEKTa T€HETHYECKHX HCCIICIOBAHMIA: TOCKOHAIHHOE
3HaHHWEe (U3HOJIOTMM M OMOXMMHUHU YeJOBeKa B HOPME M MATOJIOTMH, BBICOKAs UYUCICHHOCTh
JOCTYIHBIX I WU3Y4YEHUs TMOMYJAUN, 3HAYUTEIBHOE YHUCIO M Pa3HOOOpa3ue OMMCaHHBIX
MyTallMd M XPOMOCOMHBIX aHOMajui, PoOEepTCOHOBCKMX TpaHCIOKAIMM M JUHAMHYECKUX
MyTaLuiu.

TpanuunoHHbIE METO/bL: KJIMHUKO-T€HEAJIOTUYECKU, LIUTOr€HETUYECKH,
OJIM3HELOBBIN, OHTOTCHETUYECKHUH, MOIMYJISIIIMOHHO-CTATUCTUYECKHUM, METOIbl MOJEKYJISIPHON
TE€HETUKH.

CrieninanbHble METOIBl: WMMYHOJIOTHYECKHE, YJIbTPAa3BYKOBBIC OOCIIECNOBAHUS TLIOMA,
SHJOCKONUS IJ10/1a, aHAIN3 KPOBH ILIOJA.

HacnencTBeHHble TATONOTUU: TEHHBIE OOJIE3HHM, XPOMOCOMHBIC OOJIe3HH, OOJNE3HH C
HACJIEJACTBEHHBIM MPEIPACIOIOKEHUEM.

[Moapo6Ho M3y4yaloTCsl ~ Ha  MPaKTUYECKUX  3aHATHSAX  LUTOTCHETHYECKUH,
re€HEealOrn4eCcKu, MONYJIALUOHHO-CTaTUCTUYECKUH, CTaTUCTUYECKOE U3y4yeHue
MOAU(PUKAITMOHHONW U3MEHYMBOCTH.

Tema 11. Meouyunckas napazumonozusi.

[Tonarue mapasutusma. Knaccudukamus napasutuzMa u mapasutoB. [IpowmcxoxxaeHue
napasutusma. Bzaumonenicteue B cucTeMe napasuT-Xo3suH. LIMKIbl pa3BUTHS 1apa3uToOB.
[TpuponHo-ovarossle 3a00sieBaHus. YueHue o npupoano-oyarosoctu E. H. ITaBnosckoro.

Tema 12. Ilapazumuszm 6 mune npocmetiuiue.
[MTapaszutusm B kinaccax Capkojoseie, XXryrukossie, Mady3zopuu, CriopoBuKu.

Tema 13. Meouyunckasn ecenvmunmonozusi. Pone axademuxa K.H. Ckpsadbuna 6 cozoanuu u
passumuu MeOUYUHCKOU 2ebMUHIMONOSUU.
[Tapa3zutusm B Tune [Inockue yepsu, kinacc Cocanbmuky, kiacc JICHTOUHBIE.

Tema 14. Ilapaszumusm 6 mune Kpyenvie uepsu. buocenvmunmsi, 2eo2enrbMunmel.

Tema 15. Ilapazumusm 6 mune Ynenucmonozue.
Kiemu kak nepeHocuuku U Bo30yauTenn 0oje3Hel yenoBeka.

Tema 16. Hacexomvle kak nepenocuuxu u 6030youmenu 6one3nell 4enosexd.

[TonpoOHoO paccmarpuBaroTcs MOp(OIOTrHs, XapaKTEPUCTHUKA CUCTEM OpraHU3Ma, [IUKJIbI
Pa3BUTHSL, METO/BI TUATHOCTUKH, CTIOCOOBI MPO(UIAKTUKH OOLIECTBEHHON M IMUYHON 1O
KaKJIOMY NPEICTAaBUTEIIO, UMEIOIIEMY MEIUIINHCKOE, a JJIsI MHOTUX - U BETEPUHAPHOE
3HAYCHHUE.

Tema 17. Deonoyus opeanuueckozo mupa.

PazButue osBomoumoHHblx wuaei. JlomapBuHoBckuit mnepuoa. Paborer K. Jlunnes,
sBosmorinonHas teopus JK. b Jlamapka.
Japsunusm. OBomonnonHas teopus Y. JlapsuHa.
Pa3BuTnEe CHHTETUYECKOW TEOPUHU IBOJIIOIIUH.

VYdeHue 0 MUKpO3BOJIIOLINY — KaK Mpoliecce BUI000pa3oBaHMs. YUeHHUE O MOMYJIALUsIX.
Bun: xputepuu, ciocoObl BU1000pa30BaHMUs.

@akTOpsl SBOJIOLMUA: MYTALMOHHBIM IIPOLECC, IONYJSALMOHHBIE BOJHBI, H30JIALHKS,
MUTPALUS.

EctecTBeHHbI 0TOOp: CTAOMIU3UPYIOMINH, TBUKYIINN, TU3PYITHBHBIIH.

Crneunguka neiCTBUS 3JIEMEHTAPHBIX 3BOJIOLMOHHBIX (DAKTOPOB B MOMYJISIUAX JTIOACH.
[TorynsuoHHas CTpyKTypa deaoBedecTBa. MyTallMOHHBIN Tpoliecc, crenupuKa eCTeCTBEHHOTO
0T0Opa, TeHeTUUECKUI MOIMMOP(HU3M U FEHETUYECKUH TPY3 YeJI0BEYECTBA.

MakposBoironusi — Kak Ipolecc 0o0pa3oBaHHMs TAaKCOHOB HAJIBHUIOBOTO paHTa.
JluBeprennus, KOHBEPreHI s, OpraHbl aHAJIOIMYHbIE, OpraHel romosjornyssie. Hanpasinenus n
IIyTU 3BOJIIOLIMOHHOTO Ipouecca. CBsi3b MEXNy UHAUBUIYaIbHBIM U UCTOPHUUECKUM PA3BUTUEM
Oprau3MoB. /loka3aTenbecTBa HBOIIOLMH OPraHMYeCKOr0 MUPA.



Oco0eHHOCTH HBOJIONMOHHOTO Tpolecca. [ 'eoXpoHOJOrHYecKasl IIKajga U HCTOPHS
pa3BUTHS KHUBBIX OPraHu3MoB. YenoBeK Kak OOBEKT JIEHCTBUS 3BOJIOLNUOHHBIX (DaKTOPOB.
[TomynsioHHas CTPyKTypa 4esoBedecTBa. Ponb cucremMbl OpakoB B pacrlpeieiieHUn ajuieseid B
MOMYJISILIUH.

CooTHomieHne OHTO- | (¢uioreHesa. 3akoH 3apoablmeBoro cxonactBa K. bapa.
buorenernyeckuii 3akoH. Yuenue A. H. CeeprioBa o puimsmMOproreHesax.

Temal8. Buocgepa u uenosex.

CoBpemenHble KoHLenuuu ouocdepsl. CTpykTypa U GyHKIUN HOOChHEpHI. DBOITIOLUS
o6uocdepsrl. IlyTn Bo3aeiicTBrs 4ea0BeYeCTBA HA TPUPOTY. DKOJIOTHIECKUN KPHU3HC.
OKkonoruyeckue 3a001eBaHHUs.

4.3 TeMbl IpaKTHUECKUX 3aHATHI (36 yac, no 2 4aca)

1. VYcrpoiicTBO CBETOBOr0 MUKpPOCKONA M T€XHUKA MUKpocKonupoBaHus. O0mas Mopgoaorus
KJIETOK U KJIETOUHBIX CTPYKTYP.

2. CymHOCTh KM3HM, CBOWCTBA M YPOBHHM OpraHM3allMMd XUBOT0. XUMHUECKUE KOMIIOHEHTHI

*xwuBoro (cemunap Ne 1).

VIbTpacTpyKTypHast OpraHu3anus Kietok (cemuHap Ne 2).

[{uroreneTn4eckrue OCHOBBI PA3MHOXKEHUS: MUTO3, Mel03. ['ameTorenes. [1o10BbIe KIIETKH.

buonorus pa3MHOXEHMS U Pa3BUTHSL.

AHoManuu pa3BuTHSA B OHTOreHe3e (cemuuap Ne 3)

I'enbl 1 reHoMbI (cemuHap Ne 4).

MeTtopbl TeHeTUKH YenoBeka. [luToreneTnueckuit Metoj. I'eHeanoruuyecKui MeTo/I.

[TonmynsIMOHHO-CTaTUCTUYECKUI METOI.

9. IMapasutusm B ture IIpocreitmmue: kmacc CapkomoBsie U Kiacc JKryTHKOBBIE.

10. IMTapa3uTtusm B Tune [Ipocreifmue: kinacc CnopoBuku, knacc Madysopun.

11. [Mapasutusm B Tune [Inockue: knacc CocalbluKy.

12. TTapa3uTtusm B Tune [lnockue: knacc JIeHTOUHBIE.

13. Iapa3uTtu3m B kiacce Kpyriibie 4epBu: reoreIbMUHTBI, OMOTeITbMUHTEI.

14. OBOrenbMHUHTOCKOIIHS.

15. [lapasutuam B Tune YneHucTOHOrHe: KIEHMM Kak BO30yIUTENIM U TEPEHOCUUKHU
3a00JIeBaHUH.

16. ITapazutiam B THre UYNEHHCTOHOTHE: HACEKOMBIE KaK BO3OYIUTENM W TEPEHOCUYHKH
3a00JIeBaHUH.

17. DBomonus. DBOIONHKS CHCTEM B OpraHoB (cemuHap Ne 5).

18. lHTepHeT-TeCTUPOBAHHE HA CAlTE «i-EXam»

N Ok w

4.4 Opranuzanys U3y4eHus JUCIUTUIUHbBI

JucuuniumHa usydaercs B 1 cemectpe. Metoauueckne peKOMEHAALNN 110 OPTaHU3alUH
M3Y4eHUs Yy4eOHON TUCHMIUIUHBI C YYETOM MCIIOIb30BaHUS B Y4eOHOM IpPOIECCe aKTUBHBIX U
UHTEPAKTUBHBIX (POPM, TPOBEIECHUIO YUEHBIX 3aHATHI MO OCBOCHMIO KaXKJIOW TeMbl Jal0Tcs B
[Tpunoxenun A.

5 KOHTPO.Ib 1 OIEHKA KAYECTBA OCBOEHMUA
YYEBHOU JUCIIUITJIMHBI

KOHTpO.HI: Ka4uCCTBa OCBOCHUSA CTYACHTAMHU JUCIHUIIIMHBI OCYIICCTBIIACTCA HCTIPCPBIBHO B
TEUEHHUE BCETO Iepruoaa oOydeHHs! ¢ MCIOoJb30BaHUEM OamutbHO-peiTuHroBoi cuctemsl (bPC),
SBIISIONICHCS 00s3aTeIbHONM K HCIHOJB30BAHUIO BCEMHU CTPYKTYPHBIMHU IO/pa3Ae/ICHUSIMH
YHHUBEPCHTETA.



JUis OLIEHKM KauyecTBa OCBOCHHS JUCIHIUTUHBI HMCTOJB3YIOTCS (DOPMBI KOHTPOJIIS:
TEKYIIUHA — PETyJSIPHO, B TEYCHHE BCErO ceMecTpa; pyOeKHBIH — Ha 9 Hexdene cemecTpa;
CEMECTPOBBIN — [0 OKOHYAHUU U3YUYEHHS JUCUUILIAHBL.

OneHka Ka4yecTBa OCBOCHHMS MOIYJS OCYIIECTBJISETCS C MCIOJIb30oBaHUEM (oHIa
OIICHOYHBIX CPENICTB, pa3pabOTaHHOTO IS JAHHOTO MOJYJs, MO BCEM (opMaM KOHTPOIS B
COOTBETCTBUHU C TMOJoKeHHs MU «O0 opraHuzamu ydyeOHOTo Iporiecca mo o0pa3oBaTelbHBIM
nporpaMMaM BbICIIETO oOpazoBaHusi» M «O (OHAE OICHOYHBIX CPEJICTB ISl MPOBEICHUS
TEKYIIErO0 KOHTPOJSA YCIEBAEMOCTH, MPOMEKYTOYHOM aTTeCTallMi CTYJEHTOB M HUTOTrOBOM
aTTECTALIMU BBIITYCKHUKOBY.

ConepxaHue BHIOB KOHTPOJIS M HMX TIpaduK OTPAKEHBI B TEXHOJIOTMYECKOM KapTe
aucuunnel, [punoxenue b.

6 YY4EBHO-METOINYECKOE H THOPOPMAIIMOHHOE
OBECIIEYEHUE YYEBHOU JUCHHUIIVIMHbI

npencraBieHo Kaptoii yuebHo-meToauueckoro obecriedenus, [Ipunoxenne B.

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
YYEBHOU JUCIIUITJIMHBI

[Ipn M3ydeHMHM AUCHMILIAHBI WUCIOJB3YIOTCS HATJISIIHBIE MOCOOUS, JEMOHCTPUPYEMbIC
Bceil ayauropuu (TUIakaThl, TaOJMIIBI), & TaKXe HHIUBUAYaJIbHBIC CXEMBbI, BbIJIaBacMbIC
CTyJICHTaM ¥ TO3BOJIAIOIIKE OoJiee JeTabHO WLIIOCTPUPOBATh y4eOHBIH Marepuwan. Ha
MPAKTUYECKUX 3aHATUSAX HCIONB3YIOTCA pa3HOOOpa3Hble KOJUIEKIMH, pa3/laTOuYHBIM MaTepual,
TOTOBBIE MUKpompemnaparbl. JJiss KOHTpOJS YpPOBHS YCBOCHHS Y4eOHOTO Marepuaia
UCTIONB3YIOTCS. U TECTOBBIC 3adaHus. [IpakThyeckue 3aHATHUS MPOBOIATCS B JIaOOpaTOpPUH C
COOTBETCTBYIOIIUM JIA0OPATOPHBIM O0OpYyIOBaHUEM. YCTAHOBJICHA MYJIbTUMEIHIHAS TEXHUKA.
MuHuManbHbIN epedeHb 000pyI0BaHuUs BKIIIOUYALT:

- MOHOKYJISIPHBIE ¥ OWHOKYJISIPHBIE MUKPOCKOITBI, HACTOJBHBIC JTYIIHI,

- IpenapoBaibHbIE HAOOPHI;

- IATO- W TUCTOJIOTUYECKUE MUKPOIIPEIIapaThl;

- naboparopHas nocyja,

- TabopaToOpHbIC pacTEHUS,

- pacXoJHbIE MaTepUAIIbI;

- TaOJIHIIBI, CXEMBI.

[Tpunoxenus (00s13aTeNbHBIE):
A — MeTonnueckre peKOMEH IAlMH 110 OpTraHu3aii YIeOHOU TUCITUTIITUHBI.
b — TexHonornueckas kapra.
B — Kapra yue0HO-MeTOTnYeCKOT0 00ECTICUeHH S TUCITUTUTHHBI.



[Tpunoxxenune A

MeToauyeckue peKOMeHAAMH 110 OPraHU3ANMU U3YYEeHUs
Y4eOHOH qucuuIInabl «buosorus»

1 MeToanuyeckne peKOMEH AN 10 TEOPETHYECKOM YacTH

JlekunoHHbII MaTepual. JIekiuu npoBoasrcs B popme:

— qubopMauuomtaﬂ Jaekyusd, C AaKICHTOM Ha COBPEMCHHBIC B3IJIAAbI B paCCManHBaeMOﬁ

00J1aCTH 3HAHUIL;

— JAeKYyus-npe3enmayusl,
- JleKL;Mfl'aMCKyCCMfl.

1.1 JonoJIHUTENbHAS TUTEpaTypa, PEKOMEHAYEMasl JJ1d OCBOCHHUS JTUCIUILIMHEI

1.

Kysnenos C. JI. u qp. ATiac 1o rucTojIoOTHH, MUTOIOTHH U dSMOpuosorun: Yuebd. [Tocobue
s meq. By3oB/Kysuenos C. JI., Mymkam6apoB H. H., ['opstukuna B. I1. - 2-e uzn. lon. u
nepepad. — M.: MeaunuHckoe nHpopMamoHHoe areHTcTBo, 2006. — 373 c.

Menaunuunckas mapazuronorus: Yueb. mocobue s Mel. By3oB/Bunorpanosa A. b., 'mymoB
C.T., Aponuna T. /1. u np.: [Tlepmckas roc. mez. akagemus — Pocros-na-Jlony, [Tepms:
®denukc, 2006. — 291 c.

ATnac o 3oomapa3utosoruu: yaed. mocodue s men. By3os/Ueorrmes H. B., [lamua M. B.,
I'yces B. K. u ap.: MockoBckas men. Akagemus uMm. . M. CeuenoBa, Poccuiickuii yH-T
HpyxO0b1 HapOAOB. — 3-¢ u34., uctp. — M., 2004. — 173 c.

buonorus: Yuebnoe nmocobue nns By3os/UeOwimeB H. B., I'punesa I'. I'., Kossipp M. B.,
I'ynenkos C. U.; BYHMII. 2-e u3x., u ucnpasieHHoe u gonojiHeHHoe. — M., 2005. — 591 c.
bouko H. Il. Knunudeckasi reHeTuka.: Y4eOHUK AJisi CTYJIEHTOB MEHA. BY30B. 2-€ HW31.,
niepepad. u gomn. — M.: TOOTAP-Men, 2001. — 447 c.

bouxoB H. I1. MenunuHckas reHetuka: Y4yeOHoe mocoOue A CTYIEHTOB MEMA. YUHIUIL U
kosutemker/boukos H. I1., AcanoB A. 1O., XKyuenko H. A. u ap. Ilox pex. H. I1. Boukosa. —
M.: MacrepctBo, 2001. — 190 c.

IMucronmorust, uuronorust u sMOpuosorus: YueOnuk st By3oB/AdanaceeB 0. U. Ky3nenos
C. I1,, FOpuna H. A. u np.: Ilox pexn. 0. U. AdanacweBa u np. 6-¢ uzn., nepepad. u J01. —
M.: Menummna, 2006. — 765 c.

Nopnanckuit H. H. DBomonus xu3au: Yued. mocoOue i CTYACHTOB IeA. By30B. — M.,
Axanem, 2001. — 424 c.

Menuk B. A. u ap. CtaTucTuka B MEIWIIMHE U OMOJIOTHM: PpyKOBOACTBO: B 2 T. T. 1:
teoperndeckas craructuka/Menuk B. A., TokmaueB M. C., ®umman b. b.; [lox. pea. 0. M.
Komaposga; Ces.-3an. orneneane PAMH. — M.: Menununa, 2000. — 445 c.

Ilepuoouueckue uzoanus (dHcypHanot)

NN E

buorexnonorus;

buoduzuxa

OO0mias OuoIoTHs

300JI0TUYECKHUN KYpHAI

Mopdonorust ¥ IUTONOTHUS YeTIOBEKa 1 JKUBOTHBIX. AHTPOIIOJIOTUS
VYcrnexu coBpeMeHHOM OMOIOTHI

OKonoruyeckuii BecTHUK Poccun

OKOIOTHI



2 MeToanyecKue peKOMEHIAUM 0 NPAKTHYeCKOi YacTH

2.1 Mcnonb3yeMble TEXHOIOTUH

JUia  3aKkperuieHHs TEOpPEeTUYECKUX 3HAaHUW UM OTpadOTKM HaBBIKOB U YMEHMI,
CIIOCOOHOCTH 0000maTh 3HAHWS W MPUMEHATh HMX TP PEHICHUHW KOHKPETHBIX 3ajad
ucnonwsyercs: [lpakmuyeckas paboma, KOTOpas MOKET BKIIFOYATh 33JIJaHUSI IOCTPOCHUS CXEMBI,
TaOJIMIIBI U T. 1.

Cemunap — CTaBUT 1ENBI0 YBEIHYUTH CIOCOOBI AKTHBHOTO TMOCTH)KCHUS Y4eOHOTO
MaTepuaa, 94To I03BOJIIET B UTOI'EC MIOBBICUTh MOTHBAIUIO O0YyYCHUS CTYACHTA.

[1maHbl CEMUHAPCKUX 3aHATUN

[nan cemunapckoro 3anstust Ne 1
1o Teme. «CyIIHOCTh KU3HH, CBOUCTBA U YPOBHHU OPraHU3aIIUH KUBOTO.
XHUMHUYECKUE KOMIIOHEHTBI JKUBOTOY.

1. CymHocTs u cyOcTpaT KHU3HHU.

2. CBoiicTBa KUBOTO:
CamMoBocnipon3BeicHHE (PETPOIYKIHs), CIEMUDUIHOCTh OPTaHU3AINN, YIOPSI0UYESHHOCTD
CTPYKTYpBI, LEIOCTHOCTh U JAUCKPETHOCTb, POCT M pa3BUTHE, OOMEH BEIIECTB U DHEPIUH,
HACJEACTBEHHOCTh M HW3MEHYMBOCTb, Pa3ApakKUMOCTh, JBM)KCHHE, CHEUU(PUIHOCTH
B3aMMOOTHOIIIEHUN CO CPEeIOW, BHYTPEHHSSI PETyJsius, caMOOOHOBIIEHHE, UEPAPXUIHOCTD
OpraHu3alfy, PUTMUYHOCTH, BOBJIICYEHHOCTh B HBOJIOLMOHHBIA MPOILECC, CHOCOOHOCTH
CYIIECTBOBATh B COCTaBEe OMOIICHO30B U JIp.

3. YpOBHM OpraHu3alMu >KUBOTO: MOJICKYJISIPHBIN, KJIETOYHbIN, TKAHEBBIA, OpraHHbBIH,
OpraHu3MEHHBIH, MOIMYJISIUAOHHBIMN, BHUJIOBOI, OMOLICHOTUYCCKHIA, r100aIbHBIA
(6uocepnslit), Hoochepa.

4. DneMeHTBHI, COJEPIKaIMecs B )KUBBIX OPraHU3Max, UX KiIacCU(pUKAIMs, 3HAUCHHE.
5. Tlpoctbie Ononoruueckrue MoJeKynbl. buomorndeckoe 3HaU€HUE BOJIBI.
6. MakpoMOJIeKYIIbI: YTIIEBOJIBI, MOHOCaXapu/Ibl, JUCaxapuibl, MOJINCAXAPHUIBI,

reTeponojarcaxapuibl; Junuabl. VX KoMmmoHeHThl, oOpa3oBaHue. Bocka. @ochomunusl.
Crepounst u TteprneHsl. JlumonporenHsl. [ TUKOMUIHIBI, aMUHOKHCIOTHL. CTaHIapTHBIE
aMMHOKHUCIIOTHI. Pelkue HecTaHIapTHbIE aMMHOKHUCIOTHI. AMHMHOKHCIOTBI, KOTOpbIE HE
BXOJIT B cocraB Oenka. HeszameHmMble aMHHOKHCIOTHL. CBs3H, KOTOpBIE 00pa3yroT
aMMHOKHCIIOTBI, UX 3Hau€HHE B mojepkaHuu Oenka; benku. Pasmep OGenKOBBIX MOJEKYI.
Crpykrypa OenkoB. Knaccudukanus OenkoB (10 MX COCTaBy; MO HUX CTPYKTYpe; MO HX
¢byHKIMAM). DJEeKTpUuecKue cBoicTBa OenkoB. JleHaTypanuss W peHarypanus OeiKoB;
HyxnenHnoBble kucnotsl; @epMEHTHI.

[Inan cemunapckoro 3anstust Ne 2
o TeMe: «YIbTPacTPYKTypHas OpraHu3aus KJICTOK»
1. CaeroBas MHKpPOCKOIHUSI KaK METOJ IIMTOJIOTMYECKUX HccienoBanuil. OOmas mopdoaorus
9YKapUOTHYECKUX KIIETOK.
CtpoeHure U OCHOBHBIE CBOMCTBA OMOIOTUYECKUX MEMOPaH.
OO6mas xapakTepuCcTHKa MOBEPXHOCTHOIO anmapara NpOKapuOTUYECKUX KIIETOK.
OO01as xapakTeprcTUKa MOBEPXHOCTHOTO anmnapara dyKapuOTUYECKUX KIETOK.
TpancmemMOpaHHBIN TpaHCTIOPT. DHIOLMTO3 U SK30IUTO3.
MeXKIIETOUHbIE COCTUHEHNUS.
OnHOMEMOpaHHBIE OpPTraHeIUThl KIETKH, HX CTPOSHUE U (DYHKIINH.
Crpoenne U QyHKIIUH SHAOIUIA3MAaTHYECKOTO PETUKYITyMa.
Crtpoenue u GhyHKIIMHU amnmapaTa [ onbK.
. Ctpoenue 1 QpyHKIIH JTH30COM.
. CtpykTypHas u (yHKIUOHAJIbHAs B3aUMOCBSI3b OCHOBHBIX MEMOpAHHBIX OPraHOMIOB
IIUTOTLJIA3MBI.
12. JIBymeMOpaHHbIC OPTaHEIIIbI KIETKH, UX CTPOCHUE U (DYHKITHH.

©CoNoORWN
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13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.

N

N

NGO

10.

11.

12.

HememOpanHbie OpraHesnibl KIETKH, X CTPOSHUE U (PYHKILINH.
CTpyKTypHO-OMOXMMHYECKask OpraHU3aIus pubocom.

Opranouipl SJHEPreTUIECKOT0 0OMEHa (MUTOXOHIPUH U TIACTU/IBI).
OnopHo—coKpaTuTeIbHAs CUCTEMA THAIOIIA3MBI.

OO01mmas xapakTeprcTHKa HACTIEJICTBEHHOTO ariapaTa mpoKapHoT.

OO1as xapakTeprcTUKa MOBEPXHOCTHOIO anmapara sapa.
CTpyKTypHO-OMOXMMHYECKAss OpraHu3alvs XpoMaTHHA. XPOMOCOMHBIA 1uKI. OOrmas
MOP(}OIOrUsi MUTOTHYECKUX XPOMOCOM. MeTOIbI HACHTU(PHUKAIIUH XPOMOCOM.
Krnerounsrii k. OOmas xapakTepucTuka HHTEp(a3HbIX TEPHUOJIOB.
buonoruueckoe 3nauenue meitoza. OO0iast opranuzanus U AMHAMHUKa Meio3a.
[{uTomornyeckrue OCHOBBI OECTIOIOT0 Pa3MHOKEHUS.

[{uTomornyeckue OCHOBBI MTOJIOBOTO PA3MHOKEHHSI TO3BOHOYHBIX KHUBOTHBIX.
Kinerounas teopusi. CUCTEMHOCTb B OPraHU3aLIUU KIIETOK.

IIpokapuoThl.

Bupycsr.

[1nan cemunapckoro 3anstus Ne 3

10 TeMe: «AHOMaJIMM Pa3BUTHUSL B OHTOI'€HE3E
Kpurtnueckue nepuosl.
Teparorenusie GaxTOPHI, MPUBOAIINE K BPOKICHHBIM YPOJICTBAM.
Knaccuukanuss BpOXAEHHBIX IOPOKOB  PAa3BUTHUS:  HACJIEACTBEHHBIC, HK30I'€HHBIE,
mynbTH(akTopuanbabie. Padotsl L. Crokkapra u H. I'perra. denoxomnuu.
Mynbrudakropuansiele nopoku.  Cunzapomosoruueckuil  aHanu3.  ['ameronaruw,
Onmacronaruu, SMOpuonaTHy, HETONaTHH.
[lepBuyHble UM BTOPUYHBIE BPOXKJIEHHbIE MOPOKU. DUIOreHEeTHYECKH O0O0YCIIOBICHHbIE
MOPOKU: aHIECTpaIbHbIE (MJIM aTaBUCTHUECKHE), AJIIOTEHHBIE TOPOKH, HEPHUIIOTEHETUUECKHE
HNOPOKH  (IBOMHUKOBBIE  yPOJACTBA, OMOpPHOHAIBHBIC OMYXOIH), HE OTPaXKAIOIINE
(UIOreHEeTUYECKUX 3aKOHOMEPHOCTEH.

IInan cemunapckoro 3ansatus Ne 4
110 Teme: «I'€Hbl U TEHOMBI»

Uctopus otkpertus JJHK. JlokazaTenscTBa (mpsiMble 1 KocBeHHbIe) Benymieil ponu JJHK B
HacneACTBeHHOCTH. Tpanchopmalus, TpaHCAYKIH, KOHbIOTAIus y OakTepuid. PaboTsl
@. I'puddura, IBepu, Mak-Jleoga u Mak-Kaptu.
Crtpoenue, ctpykTypa, cBoictBa u pyukiuu JJHK. Jlokammzanusa JJHK B kineTkax.
IIpoctpanctBennas crpykrypa JAHK nmo Yorcony m Kpuky. Kondopmarnmonnsie Gpopmbl
JIHK: A, B, C, Z.
[IpaBuna Yapradpda. BugoBas cnenuduyHOCTb JHK, xo3¢pdunment BHUIOBOI
crenupuIHOCTH.
PHK, Bunst PHK, ux crpoenue, opranu3anus u GyHKINU.
Crpoenue BupycoB. BupycHbIil reHOM.
I'enom npokapuot. Tpancnozupyemblie TEHETUYECKUE ITIEMEHTBI.
I'enom »nsykapuotr. Paboraromas JIHK, caremnutnas (sromctuueckas) JIHK, moropsl,
YHHUKaJIbHBIE nTocnenoBarensHoct JJHK.
CrpykTypa W oOpraHusanys XpOMAaTHHA: JyXpPOMAaTHH W TE€TEPOXPOMATHH, €ro poiib B
pEryJIALMHA aKTUBHOCTH T'€HOB.
®opmbl  dKcTpasaepHbiXx (dxcTpaxpomocoMubix) JHK mmasmun, JHK opramemn, JJHK
aMIUTU(UIMPOBAHHBIX TE€HOB, MaJble KOJBIEBBIE U JMCIEPCHBIE KOJbLIEBbIE M JIMHEHHbIE
JHK.
Permmukarus JJTHK 1 xpomocom. OCOOEHHOCTH pEIIMKAIIUN Y DYKAapUOTOB U MPOKAPHUOTOB,
(hepMEeHTHI perTuKaIIH.
Tpanckpunuus y 3yKapuoT U npokapuoT. @epMeHTs! TpaHcKpunuuu. [locTrpancisiiiuoHHbIe
IIPOLIECCHI: MTPOLIECCUHT, CIUIACHHT .

11



13.
14.

15.

16.
17.
18.
19.
20.
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Penapauus nospexaenuit JJHK.

I'enernueckuii Kog ¥ €ro cBocTBa. MUTOXOHAPUAIBHBIA U XJIOPOIJIACTHBIA M€HETUYECKUM
KOZI.

DKcIpeccusi TEHOB y MPOKApUOT M JyKapuoT. TpaHcimsauus. buocuuTes Oenka. DTtambl
ounocunTe3a. Pubocomuas (haza OmocuHTesa Oenka, STarbl.

Perynsanus 6nocunTtesa 6enka.

JIuHEWHbII NOPSAI0K U TOHKOE CTpoeHHE reHOB. COBpEMEHHOE MPECTABICHUE O I'EHE.
JleiicTBUE aHTUOMOTHKOB Ha TPOKAPHOTUUYECKYIO KIIETKY.

Metoae! nsyuenus JJHK. CekBenupoBanue renoma. CoBpeMeHHasi TEHOMMKA.

I'ennass umxenepusa. CuHTe3 U BblJeJeHUE TeHOB. [lnmasmuapl. JlocTHKeHHST TEHHOM
WHXXEHEPUHU B MEUIMHE.

[Inan cemunapckoro 3anstust Ne 5
0 TeMe «DBOJIIOIHS. DBOJIOLHS CUCTEM U OPTAaHOBY

Pa3Butue 3BOMIOLMOHHBIX UaeH B 10 JJapBUHOBCKUI IEPUOS.
DBOJIOIIMOHHOE yueHue JlapBuHa.
MexaHu3Mbl 3BOTIOLUOHHOTO IIpoLecca.
YyeHue 0 MEKPOIBOJIIOLIHH.
Bun u BunoobpazoBanue Kpurepuu Buja.
[Tomynsmus — kak 37eMeHTapHast SBOJIIOIIMOHHAS €IMHUIIA.
Maxkpo3Bontonus.
Cunrtetnueckasi TCOpUs SBOJIOLNH.
Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 3eMIIE.

. DBOJTIOIIHS TIOKPOBOB TeJIa.

. DBOJIIOLUS CKEJIeTa.

. DBOJIIOIMS MUILEBAPUTEIBLHON CUCTEMBI.

. DBOJIIOIUS IbIXaTEIbHON CUCTEMBI.

. DBOJIOIMS KPOBEHOCHOM M INM(ATUYECKOU CUCTEM.
. DBOJIIOIUS BBIJEIUTEIBHON CUCTEMBI.

. DBOJTIOIMS HEPBHOM CHCTEMBI.

. DBOJIOIUS SHIOKPUHHON CHCTEMBI.

. DOBOIOIMS PENPOSYKTUBHON CUCTEMBI.

3 Pexomenaanuu no ucnoib3osanuw ®OC
NPH OCBOEHUH Y4eOHOM AU CUMIIMHBI

HpaKTquCKHe 3aHATUA, CCMUHAPBI, OTYETHI 110 BBIITOJHCHHBIM IMPAKTHYCCKUM pa60TaM,

TECTUpOBaHUE Ha caiite «|-exam».

Hw

1S

8.
9.

10.

BOHpOCBI AJI1 TIOATOTOBKHU K 9K3aMCHY

Bbuonorus: ee 3aaun, 00bEKT U METO/IbI UCCIIEIOBAHUS.

CyIHOCTh XU3HU, YPOBHU OpraHu3anuu xuBoro. dyHnaMmeHTanbHbIE CBOWCTBA >KHUBOTO,
KJIETKa — 3JIeMeHTapHasi OMoJoruyeckas elMHUIIA.

Krnerounas Teopusi: OCHOBHBIE 3TaIlbl Pa3BUTHSL.

Tumne! kieToyHolt opranuzauu. IIpo- n sykaproTHUeCKue KIETKH, OCOOCHHOCTH CTPOCHHUS U
KHU3HEICSTEIbHOCTH.

Bupycsl: cTpoeHne, opranu3aius TeHeTHYECKOro MaTepraia, MEJUIIMHCKOE 3HAUEHUE.
Knerka kak oTkpbITast cucreMa: I10TokM BelecTBa, SHEPrUM U MH(MOPMaIUK B KIIETKE.
DOneMEHTapHBIM XMMHYECKHM COCTaB KMBOro. Bola M HU3KOMOJIEKYISIDHBIE COEAMHEHHUS
KIICTKH.

Crpoenue u Ononoruueckue PyHKIUH OCIKOB KIETKH.

Crpoenue u Ononoruyeckue GyHKIUY JIUMNUIOB KIETKH.

Crpoenue u Ononoruueckue QyHKIUN YTICBOJAOB KIETKH.
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11.
12.

13.

14.
15.
16.
17.

18.

19.

20.
21.
22.

23.

24,

25.
26.

217.
28.

29.
30.
31.
32.
33.

34.
35.

36.
37.
38.

39.
40.

41.
42.
43.

Crpoenue u Ononoruueckue pyHKINH HyKICHHOBBIX KUCIOT.

Crtpoenue u 6uonoruueckre QyHKIHMU MJIa3MaTHYeCKOW MeMOpaHbl. PECHUUKM U JKTYTHUKH,
MHUKPOBOPCUHKH.

Tpancnopt uepe3 MIa3MaTHYECKyl0 MeMOpaHy: AaKTHBHBIA M IaCCUBHBIM, HX BUJIbI,
9K30L[UTO3, SHIOLUTO3.

KOHTaKTBI 1 MEKKIIETOUHBIE KOMMYHHUKAIMU SYKaPUOTUYECKON KIIETKH.

Krnetka kak nenoctHas ctpykrypa. KomiongHas cucreMa quToraa3Mbl (FrMagomiazma).
YapTpacTpyKTypHasi OpraHu3anus KJIETOK 4eJI0BeKa.

CTpykTypHasi opraHu3alvs JyKapUOTHUYECKON KIETKH: |-MeMOpaHHBIe, 2-MeMOpaHHbBIE H
HeMeMOpaHHbIE OpraHesUIbl KJIETKU. BritoueHus.

OpHoMeMOpaHHbIE OpraHesulbl KJIETKU: KaHaJbLEBas M BAKYyOJISIpHAs CHUCTEMA KIIETKH —
OIIC, Kommuekc ['onabaxu, AUKTUOCOMBI, JU30COMbI, MHUKPOTENbIA, MEPOKCHCOMBI. MX
CTpoeHue U (PyHKIHU.

TpyOuaTbie CTPYKTYphl KJIETKH: LEHTPUONH, Oa3ajbHble TeENblla, >KTYTUKH, PECHUYKH,
3JIEMEHTBI LIUTOCKEIIETA.

Crtpoenue u GyHKIIMH MUTOXOHAPUH.

BxuroueHust KIEeToK.

Ctpoenne u QyHKIMH KiIeToyHoro sjpa. CTpykTypa M OpraHu3anus XpOMaTHHA:
9yXpPOMaTHH U FeTEPOXPOMATUH, €ETO POJIb B PETYJISALUN aKTUBHOCTH I'€HOB.

YpoBHM OpraHu3zalud XpOMAaTHHA: HYKJIEOCOMHAas HHUThb, 3JE€MEHTapHas XpOMaTHHOBAas
¢ubpwina, wuHTephazHas XpoMoHeMa, MeradazHas XpoOMaTHAa, UX 3HAUYCHHE B
MUTOTHUYECKOM IIUKJIE.

[lonuTeHHBIE XPOMOCOMBI, XPOMOCOMBI THIIA JIAMIOBBIX IIETOK, HMX CTPOCHHUE U
(GyHKIIMOHATIbHOE 3HAUCHUE.

OO6wmen BemecTB U dHEprun: posib ATD B )xuU3HEACATENHHOCTH KIETOK.

[lepenaya HacnencTBeHHONM MHGOPMAIIUH TIPH ACIEHUU COMATHUYECKUX KIIETOK. JKU3HEHHBIH
nuk kietku. Matepdaza. Muto3. Mutornueckuit maaexc. Hapymenue murosa.

[IpsiMmoe neneHue KiIeTok: aMuTO3. K-MUTO3, 3HAOMHUTO3, TOJIUTEHHUS.

Meiio3, ero OuHOJOrMYecKOe 3HAYEHHE © IUTOJOTHYECKas M IUTOreHETHYEeCKas
XapaKTEPUCTUKU: PEAYKLHUsS YHUCIa XPOMOCOM, KOHBIOTAllMs, KPOCCHUHIOBEp, CIy4ailHOE
PacxoKJIE€HNUE XPOMOCOM B JIOUEPHUE KIIETKHU.

becnonoe pazMHOKeHHE, €ro BUJIbl U OMOJIOTHYECKOE 3HAUCHHE.

buonornueckoe 3Ha4€HHUE U CYIIIHOCTD MTOJIOBOIO PA3MHOKEHHSI, €r0 BUJBI.

Heperynsipabie TUIIBI TOJIOBOTO PA3MHOXKEHUS.

buonornueckue acnekThsl penpoayKIIMH YEI0BEKA.

[TonoBoit  mumopdu3M: TreHeTH4yecKudd, MOpHOPU3UOIOTHUECKUM, DSHIOKPUHHBIH U
HOBENCHUYECKUN aCIEKTHI.

Mopdonoruueckoe crpoenue xpomocom. Kapuotwr.

I'enernueckass CyHIHOCTh TIOJIOBOrO pa3MHOKeHHUs. (OOpa3oBaHHE IOJIOBBIX KJIETOK
(ramerorenes). Onia010TBOPEHHE.

MeHenupyronye Npu3HaKy 4eJI0BeKa.

HacnegoBanue npu3HakoB MpHU MOJHOM U HEMOJIHOM JOMUHUPOBAHUH U KOJIOMUHUPOBAHUH.
3akonbl ['. Mengens. Tumbl M BapuaHThl HAcIEAOBAHUS IPU3HAKOB, KOHTPOJIMPYEMBIX
SIIEPHBIMU TE€HAMM.

Bo3BpaTHOe ckpemrBaHune, aHATN3UPYIOIIEe CKPEIMBAHNE, UX UCIIOJIB30BAaHUE B TEHETHKE.
HezaBucumoe HacneqoBaHue MPU3HAKOB MPHU MOTUTHUOPUIHOM CKPEIIUBAaHUU. 3-i 3aKoH [
Mennens.

MHuosxecTBeHHBIN auienu3M. HacnenoBanue rpynn kpoBu y yenoBeka B cucteme ABO.
Cratuctuueckuii xapakrep pacuierienus. Kpurepuii y2.

HacnengoBanue npu3HakoB Mpy B3aUMOJEHCTBUM HEAJUIEIbHBIX T€HOB: KOMILJIEMEHTAPHOCTbD,
anucTas, nonumepus. [lneoTponus u MoauUIUpyroIIee 1eUCTBUE TEHOB.
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44,

45.

46.

47.
48.
49.

50.

51.

52.

53.
54.
55.
56.

57.
58.
59.
60.
61.

62.
63.
64.
65.

66.

67.

68.
69.

70.

71.

72.
73.
74.
75.

CuennenHoe HacienoBanue. 3akoH T. Moprana. ['pynnbel  coemieHus.  Metoasl
TFeHeTUYECKOro KapTupoBanusi. Comatuueckasi ruOpuan3ans, e€ 3HadeHue B yCTaHOBICHUH
TPy CLEIJIEHHS YeI0BEeKa.

Tunel onpeneneHus mnosa. Tunmel XpoOMOCOMHOro omnpezaeneHuss noja. HacnenoBanue
IIPU3HAKOB, CLIETIJIEHHBIX C IIOJIOM.

JHokazarensctBo Benymiedn pomun  JHK B  HacneactBennoctu. Tpanchopmarus u
TPAHCIYKIIUSI.

Crtpoenue, ToKkanu3anus U QyHKIHUNA HYKICUHOBBIX KHUCIOT.

Tunbet PHK u ux poss B cuHTe3€ O€1Ka KIETKH.

I'enernueckuit  kox. OcHOBHbIE CBOWcTBa TeHeTHueckoro kona. PacmmdpoBka
TEHETHYECKOr0 KOJa B IpoIiecce CUHTE3a OelKa B KIIETKE.

I'ennas wunxenepus. CuHTe3 U BblaeneHue TeHOB. llmasmuapl. JlocTwkeHus TeHHOU
WHXXEHEPUHU B MEJUIMHE.

CoBpeMeHHOE TPEJCTaBICHUE O TeHe KaK (yHKIIMOHAIbHOW €AMHUIIE HACIEICTBEHHOCTH U
W3MEHUYUBOCTU. ['€H-perynsarop, ornepoH, reH-0nepaTop, CTPYKTYPHbIE T'€HBI.

Peanuzanusi reHermueckol  MHGOPMALMU:  TPAHCKPUIIIUS, IMOCTTPAHCKPUIIMOHHBIE
mporecchl (MPOLECCUHT U CTUIAMCHHT).

VYHuukanbusie cBorictBa JJHK: pernmukanus u penapauus.

[{uTomnnazMaTuyeckue reHbl U UX poJib B IUTOIIIa3MaTHUECKON HACIEACTBEHHOCTH.
I'enernuecku-moauuupoBaHHbie 00bEKTHl. X MeIUKO-O0MOIOTHYeCKOe 3HaYCHHE.
Hcnonp30BaHne reHETHYECKOW MHPOPMALIUU B TPOIIECCE KUIHEACATEIILHOCTH: TPAHCIISILINA,
sTanbl OMocuHTe3a OemnKa.

Oco0eHHOCTH OpraHU3aly TeHOMA MTPOKAPHOT.

Oco0eHHOCTH IKCIIPECCUH Y TPOKAPHUOT.

Metonas! nuzyuenust JJHK. CekBenupoBanue renoma. CoBpeMeHHasi TeHOMHKA.

Perynsauus cunresa 6enka B KieTKe MpokaproTos o XKakoOy u MoHo.

MytarmonHasi ”3MeHUMBOCTh. MyTtannonnas teopus . Jle @pusza. 3aK0H rOMOJIOTUUECKUX
psAnoB B HaciencTBeHHoU u3MeHunBocty H. H. BaBunioBa. CrioHTaHHBIE U MHAYLIUPOBAHHBIE
mytauuu. Knaccudukanus myranuii.

XpoMocoMHBbIe abeppaluy, UX TUIBI. 3HaU€HHE XPOMOCOMHBIX abeppaluii B U3MEHYHBOCTH.
ToukoBsle MyTanuu. Penapupyrommye CucTeMbl KIETKH.

WNHnynmpoBaHHBI MyTareHe3 U MOHSATHE O MyTareHax.

MHOK€eCTBEHHBI aJuIeIn3M, HacleOBaHWE MPHU3HAKOB M B3aMMOJEWUCTBUE ajlieled IpH
MHOECTBEHHOM aJlJIEITNU3Me.

MonuduxanonHas U3MEHYHUBOCTD. Hopma peaKkuuu. Meronsl U3y4EHUS
MOU(PHUKAITIOHHON U3MEHUYHUBOCTH.

Oco0eHHOCTH YelnoBeEKa KaK OOBLEKTa Te€HETHYECKMX MCCIENOBAHUM, €ro OMOoCOoIHaIbHas
IpUPOJA.

I'enernueckuit noauMoppu3M yenoBeka. MyTali U UX poJib B pa3BUTUU 3a00JI€BaHUIA.
Ponp HacnencTBeHHOCTH W cpelbl B (DOPMHUPOBAHMM HOPMAJIBHOTO W TATOJOTHYECKH
M3MEHEHHOTo (eHoTuna dyenoBeka. HacnencTBeHHble O0JE3HM 4YeIOBEKa: XPOMOCOMHBIE,
TeHHble, OOJIE3HM C HACIEJCTBEHHOM NpPEeApacrnoiokeHHOCThI0. MynbTu(hakTopraabHbIe
3a00JIeBaHUs.

buoconmansHas npupona uyenoBeka. MeTOIbl T€HETHKM YE€IOBEKAa U MX XapaKTEPUCTHUKA..
[{uTOoreHeTH4eCKuii METOM, €ro CYIIHOCTh U BO3MOKHOCTH.

I'eneanornueckuii METOJ M3y4EHUsl HACIENOBAaHUS NPU3HAKOB y denoBeka. CocTaBleHUE U
aHaJIN3 POJIOCIOBHBIX.

I'enetuka yenoseka. IlomynsaMOHHO-CTATUCTUYECKUN METO.

I'eneruka yenoBeka. bu3HENOBBIA METOI, CYIITHOCTh U 3HAYEHUE.

['eneTnueckas CTpyKTypa MEHIEIEBCKOM Moy siiun. 3akoH Xapau-Baiin6epra.
MopdodyHKITMOHANBHAS ~XapaKTePUCTUKA U Kiaccudukamus xpomocoMm. Kapuortun
yenoBeka. Llurorenernueckuii meron. JlenBepcekas u Ilapukckas HOMEHKIIaTypa KapUOTHIIA.
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76.
77.

78.
79.

80.
81.
82.
83.
84.
85.

86.
87.

88.
89.
90.
91.
92.

93.
94.
95.

96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.

107.
108.
109.
110.
111.
112.
113.
114.
115.

[Ipenmer u ucropus smopuonorun. [lpepopmusm u snurexes.

Ontorenes3. Ilepuoguzanus oHTOreHeza. BupoumsmeHeHus OHTOreHesa: SMOPHOHHU3ALIUA.
NeAIMOPUOHHU3AIINS, HOOTECHUSI.

I'amerorenes. Cnepmatorene3. Oorenes, 0COOEHHOCTH CTPOEHUS TOJOBBIX KIIETOK.
['eneTnyeckasi CyImHOCTh OIIOAOTBOpeHHs. HapyiieHus omiaogoTBOpEeHMs, HEPETYIsIpHbIC
THUIIBI OTUIOAOTBOPEHUS.

On1og0TBOpPEHKE U OOIUIA3MATUYECKAs CErperanusl.

Hpo6nenue. Hapymenus apoOieHus.

lacTpynanus u oprasorene3. Bo3MoxHbIe HapyIIEHUS.

Juddepenunans u MHTErpalus B pa3BUTUU. AHOMAIUU U IOPOKHU Pa3BUTHSL.

Pounb Hacae1cTBEHHOCTH U CPE/ibl B OHTOT'€HE3E.

MexaHu3Mbl OHTOT€HE3a HAa KJIETOYHOM U OPraHW3MEHHOM YPOBHSX: Pa3MHOKEHHE, POCT,
muddepeHIMpPoBKa, MOPHOTeHes.

[TocTHaTanbHBIN OHTOTEHES.

buonornueckoe crapeHue Ha pa3IWYHBIX YPOBHAX OpraHU3alMH OpraHu3Ma.. [IpoGiemsl
JIOJITOJIETHUS.

Pereneparust opranoB u TKaHel, (pU3MOIOTHYECKAs U perapaTuBHas pereHepausi.
duioreHe3 CUCTEM OPraHOB XOPJOBBIX.

Tpancmiantanusi SMOpHUOHOB. AJIIIOQEHHBIC )KUBOTHEIE.

TpancmianTanysi OpraHoB U TKaHel, TKaHEBast HECOBMECTHUMOCTb.

[lonssitue o romeocraze. I'eHeTHueckwe, KIETOYHBIE, MW  CHUCTEMHBIE  OCHOBBI
FOMEOCTAaTUYECKUX PEAKLU MHOTOKJIETOYHOTO OpraHu3Ma.

NMMmyHOIOTHYECKE MeXaHU3MbI roMeocTasa. [IpodaemMbl TpaHCIIAaHTAIIHH.
NMMmyHOIOTHYECKast HECOBMECTUMOCTh. Pe3yc KOH(IUKT.

[Tapa3uTu3Mm kak Ouosnornyeckuii (eHOMeH. AanTaluy K napasutusMmy. BzanmonelictBre B
CUCTEME Mapa3UT-XO35IMH. DBOJIONUS Mapa3uTU3Ma MOJ BO3JECUCTBUEM AHTPONOTEHHOIO
(bakTopa.

Tun Ipocreiimue. Knacc CapkogoBbie. 3HaueHUE I METULIUHBI.

Tun [pocreiimue. Knacc XryrtukoBsie. 3HaueHHE 1711 METUITAHBI

Tun I[pocreiimue. Knace CnopoBuku. 3HaueHUE 111 METULIUHBI.

Tun IIpocreiimmue. Knacc Mudy3opun. 3HaueHnue A MEAUIMHBI.

Tun ITnockue yepsu. Kiacc Cocanbiiuku. 3HaueHue AJi1 MEIULIUHBI.

Tun [Mnockue yepBu. Kiace JlenTounbie uepBu. 3HaUCHUE JI1 METUTIUHBI.

Tun Kpyrisie uepBu. 3HaueHue 1uisi MEIULIHBL.

OBOreabMUHTOCKOIUSA. MeTo/1bl KalpOoJIOrHuecKOro aHalIn3a.

Tun Unenucronorue. Knacc [TaykooOpa3usie. 3HaueHUE TSI METUIIAHBL.

Tun Unenucronorue. Kinacc HacekoMbie. 3HaueHue 1T MEIUIIUHEL.

CymHocTh 3BOMIONMHA. MUKpPO - U MakpoO?BOJIOLMSA. XapaKTEPUCTUKA MEXAHU3MOB M
OCHOBHBIX PE3yJIbTAaTOB.

buonoruueckuii Bug u ero onpezaenenue. Kpurepuu Buna.

[Tonmymsius — sneMeHTapHas eUHHUIA SBOITIOIHIH.

DneMeHTapHbIe IBOIIONUOHHBIC (DaKTOPHI.

MUKpPOIBOITIOIMOHHBIEC MPOIECCHI B MOMYIISIITUSAX JIFOICH.

[IpoucxoxaeHue >kM3HU U IBOJIIOIUSL OPraHUYECKOTO MUPA.

[IpoucxoxaeHue yenoBeka.

dwunorenes opraHoB U (PYHKIIMOHATBHBIX CUCTEM XOPIOBBIX.

[TonsiTre o pacax U BUJI0OBOE €AMHCTBO YEJIOBEUECTBA.

Orudeckue mpobdIeMbl MEAUIIMHCKONW OMOIOTHH U TEHETHUKH.
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[Tpumep sK3aMeHaIMOHHOTO OueTa

Hosropoxackuii rocy1apcTBEHHBIN YHUBEPCUTET UMEHHU SIpocinaBa Myzaporo
Kadenpa 6uonoruu u 6MOI0THYECKON XUMUHU

DK3aMeHaMOHHbIN OmieT Ne
Jucnunnuaa «buoaorusa»
s coneryanbHoctd 31.05.03—Cromaronorus

1. DBosOLMOHHOE YyYeHHE, pa3BUTHE OHBOJIOLHOHHBIX HAEH B JOJAPBUHOBCKHM NEpUOL.
OomtonnonHas teopus Y. [lapsuna.

2. MyranvoHHass HW3MEHYMBOCTb, KiIacCU(pUKaMs. ['eHHble, XpPOMOCOMHBbIE M TI'€HOMHBIE
MYTallU{ y YE€JIOBEKa — KaK MPUYKMHA HACJIEACTBEHHbBIX 3a00JI€BaHUM.

3. Pa3MHOXeHHe Kak yHHBepcaJbHOE CBOWCTBO kMBOro. IlonoBoil mporecc Kak MeXaHu3M
oOMeHa HacJeICTBEHHON WHpopmanueld BHYTpH Buia. CpaBHHTENbHAs XapaKTEPUCTHKA
0€ecIoJI0ro U MOJIOBOTO Pa3MHOXKEHHUS.

YTBEPXIAIO
3aB. kadenpoit BbX TToamuce
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TexHoornueckas KapTa
VYyebHoil tucuuiummusl «buoorusy
Cemectp 1, 3ET 5, Bun arrecranuu - 3k3amMeH, akaj. yacoB 180, 6amio pelitunara 250

[Ipunoxenue b

Ne TpynoeMKOCTb, aK. yac ®opMa TeKyLIEro Makcum.
Ne u HaMeHOBaHUE
Hene- KonrakrHas pabota KOHTpOJIS yCHeB. (B KOJI-BO
paszena yaeOHOTO MOIYIIS,
KIT/KP m (ayIMTOpHBIE 3aHATHSA) CPC | COOTB. C acIopToM 6§J'IJ'IOB
cem. | JIEK | I13 | JIP | ACPC DOC) peiftunra
Tema 1.00mas 1 2 2 1.3 4 | BeicTyruieHue Ha 11
XapaKTEePUCTUKA KH3HU. CEeMHUHApE
3aKOHOMEPHOCTHU
MPOUCXOMKACHHS U
Pa3BUTHSI XKU3HU.
Tema 2. Knetka - 2 2 1.3 4 BricTynnenue Ha 8
3JIEMEHTapHas 2 CeMHHape.
OmotoruvecKkas CucTeMa. IIpoBepka paboueii 3
TETPajIH.
Tema 3. Buonorus 3 2 2 2.0 4 CobecenoBaHue. 8
Pa3MHOMCHUS OPraHU3MOB. ITpoBepka padoueit
TETPaJH. 3
Tema 4. Ontorenes. 4 2 2 1.3 4 | BeicTymiieHne Ha 11
[epuoau3anys OHTOreHe3a. ceMuHape.
DTalbl OHTOTEHE3a.
Tema5.  3aKOHOMEPHOCTH 5 2 2 13 4 | CobecenoBaHue. 8
HHIUBUAYATEHOTO IIposepka paboucii
pa3BUTHS OPraHU3MOB. TETPAIH. 3
Tema 6. T'eHBl U TEHOMBI. 6 2 2 1.3 4 | IlpoBepka paboyeii 3
Opraauzanus reHOMa TETpaju.
MIPOKapHUOT U IyKapHOT. BeicTynnenue Ha
CEeMHHApE. 8
Tema 7. CraHOBJCHUHE U 7 2 2 13 4 | CobecenoBaHue. 5
pasButHe OCHOBHBIX [MpoBepka padoueit 6
3aKOHOB '€HETUKH. TETPaIHv.
Tema 8. MexaHu3MBbl 8 2 2 1.3 4 CobecenoBaHue. 5
orpeieIeHusI oA, [MpoBepka padoueit 6
TETPajIHu.
Tema 9. T'enernueckuit 9 2 2 1.3 4 | BeicrymieHue Ha 12
nonumopdusm. Myranuu u ceMuHape.
UX POJib B Pa3BUTHU
3a00JIeBaHUH.
PyGesxHas arrecranus 9 100
Tema 10. Metoabl 10 1.3 4 CobecenoBanue. 5
TCHETHKH YeIIOBEKa. 2 2 IIpoBepka pabouyeii 5
TeTpagu

Tema 11. MenuuuHcKas 2 2 1.3 4 CobecenoBanue. 5

Mapa3uToJIOTHUsL. 11 ITpoBepka paboueii 5
TETpaIHy.

Tema 12. Tlapasutusm B | 12 2 2 1.3 4 CobecenoBanue. 5

THUTIE IPOCTEHIIHE. ITpoBepka paboueii 5
TETpaIy.

Tema 13. MeguuuHCcKas 13 2 2 1.3 4 CobecenoBanue. 5

TeJIbMHHTOJIOTHS. ITpoBepka paboueii 5
TETPaIHy.

Tema 14. Tlapasutusm B 14 2 2 13 4 CobecemoBanue. 5

tutie Kpyribie uepsu. [IpoBepka paboueii 5
TETpaH.

Tema 15. TlapazuTusm B 15 2 2 1.3 4 CobecenoBanue. 5

trtie YneHnCcToHOTHE. ITpoBepka paboueii 5
TeTpaIu
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Tema 16. Hacexomble Kak 16 2 2 1.3 4 CobecenoBanue. 5
MIEPEHOCYHKH 1 [IpoBepka paboueii 5
BO30yauTENN OONE3HEH TeTpaan

YeoBeKa.

Tema 17 .OBomronus 17 2 2 1.3 4 Brictymnenne Ha 10
OpPraHUYeCKOr0 MUPA. ceMuHape

Temal8.  bBuochepa wu 18 2 2 12 2 CemuHap 10
YEIIOBEK.

WHTepHET-TECTHPOBAHHE 2 10
Ha caiiTe «i-exam».

Hrorosas arrecranms: 36 50
JK3aMeH

HUroro 36 36 24 108 250

B cooTBeTcTBHHM C IOJIOKCHHUSIMHU

«O0 opraHuzanuu y4eOHOro IIporecca o

00pasoBaTelbHBIM ITporpaMmMaM BhICIIETO oOpa3oBaHus» U «O (QOHIE OIICHOYHBIX CPEACTB AJIS
MPOBEJICHUS TEKYIIETO KOHTPOJISI YCIIEBAGMOCTH, MPOMEKYTOYHOW AaTTECTAIIMH CTYJCHTOB H
UTOTOBOM aTTECTAllMW BBIMTYCKHUKOBY» IEPEBOJ OAUIOB PEUTHUHra B TPAJAUIMOHHYIO CHCTEMY
OIICHOK OCYIIECTBIISICTCS TI0 IIKAJIE:
— orenka «otauaHo» — 90-100 % ot 50x3 =225-250 6.
— onteHKa «xopotro» — 70-89% ot 50x3 = 175-224 6.
— OLIEHKA «yAOBIETBOpUTEIbHO» — 50-69% ot 50%3 = 125-174 6.
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Ipunoxenune B
(o0s13aTesIbHOE)

Kapra yuyeOHO-MeTOANYECKOTr0 00ecnedeHHs

Jucuumiuael «buonorusy
CnenumanbHocth 31.05.03—CromaTonorus
®dopmbl 00yUYECHHS — THEBHAS
Kypc 1l Cemectp 1.

Yacos:. Bcero 180, nmexuui
(xypcoBast pabota, KII) — 108, sx3ameH.

O6ecneunBatromas kadeapa bruonoruu u 6MOIOTHIECKON XUMUU

Ta6muma 1- Obecnieuenne MOy YICOHBIMU U3AaHUSAMU

36, mpakt. 3aH. 36, CPC u BUIb WHIUBUIYAIbHOW DPAOOTHI

bubnuorpaduueckoe onucanue™ n3ganus Kox. 5.
B OWOJI. Hanuuane B 95C
(aBTOp, HanMCHOBaHUEC, BUJ, MCCTO U I'OJ U3JaHUA, KOJI. CTp.) Hosl'Y
Y4eOHUKH U y4eOHBIC TTOCOOUS
1. buonorus: Yue6.: B 2 ku./Speirun B. H., Bacuisesa B. H., Bonkos U. It — 113
H., CunensmkoBa B. B.; mox pexa. B. H. fApeiruna. — 8- uzn. — M.: '
Brrcmas mkoia, 2007, 2006, 2004, 2003, 2001. — 431 c. 21— 124
V4eOHO-METOANUECKUE U3MaHN
1. Pabouas mporpamma yueOHo# aucuuiuinabl. KonapaTtseBa B. M.,
Hpyxunnna U. A., 2016.
2. Maxkcumiok H. H., u np. OcoOeHHOCTH CTpOEHHS OHOJOTHYSCKUX 71
MeMOpaH: METO/I. PEKOMEHIAITNH JUTS CaMoCT. paboTsI
crynentoB/Makcumiok H. H., Konsutoa T. H., Cmuprosa C. B.: Hosl'Y.
Bemuxkuit Hosropon, 2007. — 35 c.
3. I'eneruka: Meton. ykazaHWsl JUIS BBIMOJNHEHHS Jal., MPakT. paboT u o5
CPC/Cocrt. B. M. Kongapatsera; [lox pen. H. H. Makcumroka.— Benmkwuii
Hogsropos, 2009.-34 c.
https://novsu.bibl
4. MeTtonpl 3y4eHHUsl TEHETUKH YeJIoBeKa: yueOHO-MeTo 1. mocodoue/B. M. iotech.ru/Reader/
Konnparsesa, H. H. Makcumrok: Benukuit Hosropo, 2013. — 60 c. BookPreview/-
1637
5. 3aymaun 1o coBpeMeHHo# reneTuke: Yueo. mocodue/I'mazep B.M., Kum 147
A.N., Opnosa H.H. u np.-M.: Kawwknsriii qom «YHUBEpcuteT», 2005.-222
C.
Tabmuma 2 — UadopmanmonHoe odecrieyeHue MOTyIIst
ONEeKTPOHHBIN
Hazpanue nporpaMMHOTO NMPOJYKTa, HHTEPHET-pecypca apec [Tpumeuanue
. . http://www.en
EcTecTBeHHOHAyUHBIH 00pa3oBaTeIbHBINA OPTAT edu.ru/
. http://www.m
Caiit «bronorust 1 MeuIIHAY edbiol.ru/
. . http://www.ed
®denepanbHbiii noptan «Poccuiickoe 00pa3oBaHueH uru/
. http://www.i-
WuTepHeT-TpeHa)EPHI B chepe 00pazoBaHUSL exam.ru/
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http://www.en.edu.ru/
http://www.en.edu.ru/
http://www.medbiol.ru/
http://www.medbiol.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.i-exam.ru/
http://www.i-exam.ru/

Tabmuua 3 — JlonoaHUTENbHAS JIUTEPATYypa

Bubmmorpaduueckoe onvcanue™ m3maHusg Kom. 3Kx3. B Hammane B
(aBTOp, HANMEHOBAHME, BHI, MECTO U I'OJ M3JaHUA, KOJ. CTP.) 6n6a. HosI'Y 9BC
1. I'enetuka: YueOnuk s men.By3os/MBanos B. U., Bapeimaukosa H.
B., bunesa [I. C. u ap.: nmoxn pea. B. U. UBanoBa. — M.: AkageMKHMUra, 15
2007. — 638 c.
2. IlexoB A. I1. buonorust ¢ ocHoBamMH 3KoJoruu: Y4eO. s By30B. — 6-€
m3n. uwenp. — CII6. Jlams, 2007, 2006, 2005, 2004, 2000 — 687c. 71

[Nobenurens koHKypca yueOHHKOB PO.

JeiictBurensHo st yaueOHoro roaa: 2016-2017, 2017-2018

3aB. kadenpoii BbX H. H. Makcumiok
COI''TACOBAHO:
3as. otnenom Hb Hosl'Y E. II. Hacrynsx
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