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1. HEJIX OCBOEHUs JUCHUIIVIMHbI

L{esIbI0 OCBOEHHMsSI TUCHHIUIMHBI «BUON02UA PAIMHOJCEHUA U PA36UMUS) SBISETCS O3HAKOMIICHHE
CTYyJIEHTOB C 3aKOHOMEPHOCTSMM Da3MHOMECHHS M HHIMBMIYaJIbHOIO Pa3sBMTHS OPraHU3MOB Kak
(GyHIaMEHTATLHON OCHOBOM JKM3HEHHBIX IPOIIECCOB, C OCHOBHBIMH 3aKOHOMEPHOCTSAMH GHOJIOrMH
Pa3sMHOMEHHsl )KMBOTHBIX M PacTEHHH, STallaMHd OHTOreHe3a, (azaMu >MOPHOHATBHOIO Pa3BHTHS,
MeXaHHu3MaMH pocTa, MopdoreHesa u nuToau¢ GhepeHIHalNH.

3agaun:

1. U3y4uTs 0COOEHHOCTH SMOPUOHAIBHOTO Pa3BUTHsI OPraHU3MOB,;
2. H3y4nTh 0OCOOEHHOCTH KU3HEHHBIX IIUKJIOB OTAEIBHBIX IPYIII OPraHH3MOB;
3. U3y4uTh 0OCOOEHHOCTH peryJsiuy HHIMBHIYaIbHOIO IPOLECCA OPraHU3MOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Jlucuuniuza « buono2us pasMHONCeHUA U pazeumusy OTHOCUTCS K 00A3aTeIbHOM JacTH.

3. IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMS 110 JUCHUIIVIMHE
COOTHECEHHBIE C ILJIAaHMPYEMBIMH

pesynsratamu ocBoeHHs OITOIT (KoMIeTEHIMAME ¥ HHANKATOPaMH JOCTHXEHHS KOMIIETEHIIMH)

[TnanupyeMble pe3yibTaThl OOydeHHs 10 JMCLHMILIHHE,

dopmupyeMbie [TnaHupyeMble pe3yIbTaThl 00y4eHHUs 0 AMCLHUILIMHE, B HaunmeHnoBanu

KOMIIETEHIIUH COOTBETCTBHH C HHAMKATOPOM JOCTH)KEHHUSI KOMIIETEHLIMM € OLIECHOYHOT' O
(xon, WuaukaTop JOCTHXKEHHUS KOMIIETEHIIUH PesynpTaTh cpelacTsa

COZICp’KaHUE (K00, cooepoicanue uHoukamopa o0yueHus 1o

KOMIIETEHIIUH) JUCIIHMILIINHE

OIIK-3 OIIK-3.1 3Hnaer: 3HaeT OCHOBBI

Cnocoben - OCHOBBHI HBOJIIOI[HOHHOW  TEOpHUH, | GHOIOrHM

IIPUMEHSATH aHAJIM3UpYEeT COBPEMEHHBIE HAIIPABJICHHUS | Pa3MHOXEHHS U Bomnpocst

3HaHUE OCHOB UCCIIEIOBaHHUSA 9BOJIFOI[AOHHBIX | MHIUBHYaJIbHOTO

9BOJIFOI[AOHHON | ITPOLIECCOB; pa3BUTHUSA

TEOpHH, - HUCTOPHIO pa3BHTHs, MPHHLUMIBE H

UCIIOJIB30BaTh | METOJUYECKUE HOJIXO/IbI obmei

COBPEMEHHBIE | TEHETHKH, MOJIEKYJISPDHOH TIE€HETHKH,

[PECTABIICHHS | TE€HETUKHU MOIYJIALHUH, SIUI€HETUKH

O CTPYKTYpPHO- | - OCHOBBI OMOJIOTHH Pa3MHOXEHHS U

(YHKIHOHAIBH | HHOMBUIYaIbHOI'O Pa3BUTHUS

oH YMeer Ucnosp30BaTh

OpraHMu3aIui OIIK-3.2 Vmeer: B IpO)eCCHOHAIbHOM

I€HETHYECKOM | - HKCIOJIB30BaTh B NPO(ECCHOHATBHOM | AEATEIBHOCTH

IIpOrpaMMBbl JIeSATEIbHOCTH COBPEMEHHBIE | COBPEMEHHbBIE

JKHBBIX IpeICTaBICHHUS o [IPOSABJICHUH | MIPEICTABICHHUS O

00BEKTOB U HACJIEJICTBEHHOCTH ¥ W3MEHYMBOCTH Ha | MEXaHHM3MaX pocCTa,

METOBI BCEX YPOBHSIX OpraHU3alliH KUBOTO; MopdoreHese u

MOJIEKYJIIDHOM | - HKCIOJB30BaTh B Ipod)eCCHOHANBHOM | nuTOAU(EpEHIHAIH

6uonorumy, JEeATETBHOCTH IIpeCTaBICHUS 0 | U, 0 IPUYMHAX

T€HETUKH H T€HETHYECKUX OCHOBaxX SBOJIIOLIMOHHBIX | aHOMAJIUU Pa3BUTHS

6uosiorun IPOIIECCOB, T€HOMHKE, IPOTEOMHKE,

pPa3BUTHS LIS TEHETUKE Pa3BUTHUS

UCCJIEOBAHUS | - HCIOJIB30BaTh B IPOGECCHOHATBHOM

MEXaHU3MOB JIEATETLHOCTH COBPEMEHHBIE

OHTOT€He3a 1 MPEICTaBICHHUs O MEXaHU3MaXx poCTa,




¢unorexesa B

MopdoreHese U nuToauGGepeHIUaINH, O

Brnageer Meromamu

npo¢ecCHOHAIb | MPUYMHAX AHOMAJIUHM pa3BUTHUSA HOJTyYEeHHS
HOM IMOPHOHAIIEHOTO
JIESITEIbHOCTH OIIK-3.3 Binageer: MaTepuaa,
- OCHOBHBIMH METOJAaMH T'€HETHYECKOI'O | BOCHPOU3BEIECHHSA
aHayu3a KHMBBIX OpraHHU3MOB
- METOJIaMH NOJTy4eHHUs SMOPHOHATIBHOTO | B J1a0OpaTOPHBIX H
MaTepHalia, BOCIIPOM3BEACHHUS KUBBIX IPOM3BOJACTBEHHBIX
OpraHU3MOB B J1abOpaTOpPHBIX U YCIIOBHSX
MIPOU3BOACTBEHHBIX YCIOBHAX
[IK-12 [IK-12.1 3naer: 3naem OCHOBBI Bomnpocsl
Cnocoben - Metoauku OLEHOK pUCKA HHBa3Hi, | OHOJIOTHH
COCTaBJIATh KOHTpoJIE W OOprOBI C YyXKEpOIHBIMH | Pa3MHOXKECHHS %}
IPOTHO3HBIE BHUJJAMH OPTaHU3MOB pa3BUTHSA
OLIEHKH - OCHOBBI IPUPOJOOXPAHHBIX | HHBA3HOHHBIX BHJIOB
BITHSTHUS OHOTEXHOIOTHiA JUIs  KOHTpPOJISA H
XO3SWCTBEHHOH | - METOABI IPOBEACHHS YKOJIOTHYECKOTO 60pbOBI ¢ HUMH.
JIEATeIbHOCTH | MOHHTOPHHTA
YyeloBeKka  Ha Ymeem
COCTOSIHUE I1K-12.2 Ymeer: MOJEIHUPOBAThH
OKpyxkaromed |- PaccuumTeiBaTh crTemeHp  ymiepba | MPOIECCHl Pa3sBUTHs
cpeabl C | TEXHOT€HHOTO XapakTepa JUISL | OPTraHHU3MOB
IIPUMEHEHHEM | OKPYXKAIOLIEH Cpe/IbI
IIPUPOJIOOXPpaH | - MOJEIUPOBATh Pa3BUTHE OHOJOTHYECKHX
HBIX IIPOIIECCOB B MPHPO/IE.
OHOTEXHOJIOTHiA Bnaoeem metonamu
Ha ocHoBe | [IK-12.3 Bnaneer: IIPOBEJICHUS OLIEHKH
COBpPEMEHHBIX |- MerogaMu TpPOBEINECHHUS  OLEHKHU | CTaUH PA3BUTUS
NpPEICTABIICHUN | CTENEHM  ymepba W Jerpajalii | OpraHM3MOB,
O MHKpO- | | IPUPOAHOM CpeIbl UCIIOJIb3YEMBIX B
MaKpO3BOJIIOLM | - CHOCOOAMH BBIABIEHHUS 3arps3HEHHBIX | LEIAX
4, TIOHMMaHWH | 3€MENlb B LEIIX WX OHMOKOHCEpBALlUH H | SKOJOIHMYECKOTIO
poJH peabUIMTallMM € HCIOJIB30BAaHHEM | MOHHTODHHIA
3BOTIOLIMOHHON | GHOTEXHOJIOTHYECKHUX METOIOB
1791 (97 B - METOJaMH OLEHKH SKOJIOTHYECKOH
Guosnoru4yeckoM | 6e30MaCHOCTH  MaTEpPHAaliOB, BEIIECTB,
MHPOBO33pEHHUH | TEXHOJIOTHH, obopynoBaH#us,
[POMBIILIEHHBIX IIPOM3BOJICTB %}

IIPOMBIIIIJIEHHBIX 0OHEKTOB

- cnocobamu pa3paboTKH MOJEIH
Pa3BHTHS 3KOJIOTHYECKOH 0OCTAaHOBKH MPH
Pa3JIH4YHOM aHTPOIIOIE€HHON HarpysKe




4. OBbEM U CTPYKTYPA JUCIHHUIIJINHbI
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Tp}’lIOCMKOCTB JACHHUIUIMHBI COCTABIIACT 3 3a4YCTHBIX CIUHHII, _I_(E 4acCoB

TemaTnveckuii 1aH
¢popma oOyueHus — ounas

KoHrakTHas pabora Dopmbl
obyuaromxcs TEeKYILEro
C neaarorui4y€CKuM KOHTPOJIA
o pabOTHUKOM = yCIEBa€MOCTH,
B 2 | m | B dopua
Bl g E E; % 5 « | IPOMEXYTOUHOM
Ne HaumeHoBaHHe TeM W/HIH 3| & = S | S| ES aTTeCTALUH
w/n pa3/eNoB/TeM AUCLMILIAHBI é = | s § 5 | E g g% (no cemecmpam)
o ) 154 ]
a E| B g
o ==
£l €13
= = ©
1 OCHOBHBIE YTallbl CTAHOBIIEHUA | 6 1 2 2 4 11
OMOJIOTHM  WHAMBUIYAIBHOIO
pa3BUTH
2 Pa3mMHO€HHE OpraHU3MOB 6 3 2 2 2 3
3 [Iporenes 6 5 2 4 4 3 Pedtunr -
KOHTpoJIb Ne 1
4 HaugannHble JTansl | 6 79 | 4 14 14 3
HHIWBHIYaTbHOIO  pa3BUTHs
OpraHu3MOB
5 NuauBuayansHOe pasButue | 6 11 |2 10 10 3 PeiiTunr -
OpraHu3MoB KOHTpOJIb Ne 2
6 O6mmue 3aKOHOMEPHOCTH | 6 13 |2 6 6 3
T€HETUYECKOH peryJsIuu
WHIAMBHIYaIbHOTO  pa3BUTHS
opraHu3moB. ['opMoHanbHasA
peryJsanus mpoiiecca
HHIMBHIYyaIbHOTO  pPa3BUTHSA
opraHu3MoB. Perenepaius B
Ipolecce  WHAMBHIYaITbHOIO
pa3BUTHUS OPraHU3MOB
7 buonornyeckui BO3pacT | 6 [§ |2 - - 3
4esloBeKa
8 OCHOBBI T€pOHTOJIOTHH 6 17 |2 - - 3 PeiTunr -
KOHTpOJb Ne 3
Bcero 3a 5 cemectp: 18 36 36 27 Dx3ameH (27)
Hanuuue B qucuunmune KIVKP
Htoro no gucuuIumMHe 18 36 36 27 Dk3ameH (27)




ConepxaHHe JIeKIIHOHHLIX 3aHATHH 10 JHCHHUILIHHE

TEMA 1. OcHoBHbI€ YTaNbl CTAHOBJICHUS] OMOJIOTMH HHAUBHIYAJIbHOI0 Pa3BHTHA.
IMpencraieHus 0 pa3BUTHU OPraHU3MOB B TPy/JaX MBICIUTENEH APEBHOCTH. Pa3BuTHEe SMOpHOIOrHH
B XVI — XVII Bexax. Bximax K.®@.Bonedpa u K.bspa B nanpHeiimee pa3BuUTHE 3MOPHOJIOTHH.
®opMHpOBaHHE M pa3BUTHE AHAIUTHYECKOW H OKCIEPUMEHTAIbHOH 3MOpHONOrHH. Y4YacTHe
COBETCKHX YYEHBIX B JaJIbHEHIIeM pa3BHTUU 3MOpHonoruu. MccienoBaHus y4EHBIX-TEHETHKOB B
obnactu sMmOpuostorun. Hawano pabor B obmactu Omoxumuyeckoit reHeTukd. CTaHOBIIEHHE
OHMOJIOTHH HUHIUBUIYATBHOTO Pa3BUTHS.

TEMA 2. PazmHoOXk€eHHEe OPraHH3MOB.
Pa3sMHOKeHHe — CBOWCTBO JKUBBIX OpraHu3mMoB. becniosnoe pasmuoxkenue. [1o1oBoe pa3sMHOKEHHE.

TEMA 3. IIporenes.
Cnepmatorene3. OporeHe3. OT/IMYKE MOJIOBBIX KJIETOK OT COMaTHYECKHX.

TEMA 4. HayajibHbl€ 3Tanbl HHAABHAYAJIbHOI0 Pa3BUTHS OPraHH3MOB.

MeTonbl 3MOPHOJIOTHYECKMX HCCIeIOBaHUH. XapaKTepUCTHKa silekneToK. OIIoJ0TBOPEHHE.
Jlpo6nenue. Pasputre 3apozpimna Ha cTaguu 6i1acTyibl. PasBuTHe 3apojblna Ha CTaJdM TacTPYIbL.
Pa3Butue 3apojplina Ha CTaAUU HEUPYIIBL. AIIONTO3.

TEMA 5. HaauBuayaibHOe pa3sBUTHE OPraHH3MOB.

Onrorenes. XapakTepUCTHKa MEPUOJOB OHTOreHe3a. JKHW3HEHHBIE IUKJIbI OPraHW3MOB.
COOTHOIIEHHE MOHATHH >XM3HEHHOTO IMMKJIa M OHTOreHe3a. KpuTuyeckue NEpHOABI DPa3BHTHA
opranu3mMoB. O6EeOH0IOrHIeCKUe 3aKOHBI HHAUBUIYAJIbHOIO Pa3BUTHs OPraHH3MOB.

TEMA 6. O6mue 3aKOHOMEPHOCTH IeHeTHYeCKOH peryJsuHH HHIMBHAYAaJIbHOI0 Pa3BHTHS
opranmu3moB. 'opMoHanbHas peryJjsiius Nponecca HHIHMBHAYAJIBHOI0 Pa3BHTHS OPraHH3MOB.
PereHepanus B nmponecce HHAHBHAYAJbHOI0 Pa3BHTHS OPraHH3MOB.

Perysuuss MexaHM3MOB OHTOreHesa. Bemymas pone sapa B perynsuud  (opmoobpa3oBaHHUs.
OcoOGEHHOCTH B3aMMOJIEHCTBUA T€HOB B pa3BUTHH opraHu3ma. OcobGeHHOCTH (yHKIMOHMPOBAHUA
I€HETHYECKMX CHCTEM, KOHTPOJHPYIOIIUX pa3BUTHE. [OpPMOHBI, DEryJIHPYIOIIME HEKOTOPHIC
npoleccsl MHAWBHAyalbHOro pa3BuTHsi. Ilpomecc pocra m ero perynsuus. PU3HOIOTHYECKas
perenepaius. PenmapatuBHas perenepaiys. KieTounble HCTOUHUKH pET€HEpaLUy.

TEMA 7. buosnorn4eckuii Bo3pacT 4eJIOBeKa
[ToHsATHE ¥ OCHOBHBIE IIOKa3aTeIH OGHOJIOrHYECKOro BO3pacTa yesoBeka. Bo3pacTHas H3MEHYMBOCTh
y B3pocibix. CTapocTh — 3aBEpLIAIOIIMH 3Tall OHTOIE€HE3a.

TEMA 8. OcHOBBI répOHTOJIOTHH

[ToHsaTHs cTapocTH M CTapeHUs. BHemHue npusHaku crapeHusa. CTapeHHE OPraHoOB JBHIKECHHS.
CrapeHre OCHOBHBIX (YHKIHOHAIBHBIX CHCTEM opraHusMa. IIpexneBpeMeHHOe CTapeHHe.
Jlonronetue — MOAENb €CTECTBEHHOro crapeHHs. OCHOBHbIE NPUYMHBI U (AKTOPBI JOJTOJETHUS.
OCHOBHBIE 'MIIOTE3bI CTAPEHUS.

Coaep:xaHue J1a00paTOPHLIX 3aHATHH 10 TUCHHIIIHHE
Tema 1. OCHOBHEBIE 3Talbl CTAHOBJICHUS OMOJIOTHH HHIMBUIYAIbHOIO PA3BUTHS.
Tema 2. ®opMbl pa3sMHOKEHHS.
Tema 3. CnepMaTorenes.
Tema 4. Qorenes.




Tema S. OmiogoTBOpeHHUE.
Tema 6. Jlpo6aenue.

Tema 7. l'actpynsuus.
Tema 8. Helpynsums.

Tema 9. IIpoBH30pHEIE OPraHbI.
Tema 11. PasHooGpa3ue KU3HEHHBIX IIUKIJIOB BBICIIHX PACTEHHH.

Tema 12. PazHoo6pa3ue xXU3HEHHBIX [IMKIJIOB O€CII03BOHOYHBIX JKHBOTHBIX.
Tema 13. PazHooOpa3ue JKU3HEHHBIX IIHKJIOB O3BOHOYHBIX dKUBOTHBIX.

5. OHUEHOYHBIE CPEACTBA JJIs1 TEKYIIEI'O KOHTPOJISAA YCIIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAIIMM 110 UTOI'AM OCBOEHMSA TACITATIIMHBI
U YYEBHO-METOJHYECKOE OBECIIEYEHUE CAMOCTOSTEJILHON PABOTBI
CTYJAEHTOB

5.1. Tekymu# KOHTPOJIb yCIIEBAEMOCTH
PeiiTHHr-KOHTpOJIBb Nel

[IpencraBieHus 0 pa3BUTHH OPraHU3MOB B TPYAaX MBICIUTENIEH JPEBHOCTH.

. Paszsurne smOpuonorun B XVI — XVII Bexax. Bxinan K.@.Bonsda u K.bspa B nanpnekee
pa3BUTHE SMOPUOIIOTHH.

3. ®opMHpOBaHHE W Pa3BHUTHE AaHATUTHYECKOHW M IKCIIEPUMEHTAIBHOH 3MOPUOJIOTHH. YYacTHe

COBETCKHMX YYEHBIX B JaJbHEHINEM pa3BUTUH SMOPHUOIIOTHH.

HccnemoBaHus y4eHbIX-T€HETHKOB B 0071aCTH 3MOPHOJIOTHH.

Hayaio pa6ot B 06;1acT 6HOXUMUYECKOH T€HETHKH.

CraHoBlieHHE OMOJIOTHU HHIUBUIAYAIBHOTO Pa3BUTHS.

Pa3MHOXeHHE — CBOHCTBO KUBBIX OPIaHU3MOB.

Becnonoe pasmHoxeHnue.

9. IlonoBoe pa3MHOXEHHUE.

10. Cnepmarorenes.

11. OBorenes.

12. OTnr4ue nonoBbIX KIETOK OT COMAaTUYECKHX.

13. MeTtoabl 3MOPHOJIOrHYECKHX UCCIIEIOBAaHHH.

14. XapakTepucTUKa SIMIIEKIETOK.

15. OnnnogoTBopeHue.

16. qpobnenue.

17. Pa3BuTue 3apojplilia Ha CTaIuu 0JIacTyJIbl.

18. Pa3BuTHE 3apoablia Ha CTaAUHA racTPyJIbl.

19. Pa3BuTHE 3aposiina Ha CTaAMHA HEUPYIIBL

20. AmonTo3.

N —

NSk

PeHTHHr-KOHTpOJIbL Ne2

OHToreHes.

XapaKTepHCTHKa IIEPHOJIOB OHTOTE€HE3a.

JKu3HeHHBIE TUKIIBI OPraHH3MOB.

CooTHOIIEHHE MOHATHH JKU3HEHHOT'O IIUKJIa U OHTOT€He3a.
KputHueckue nepuoab! pa3BUTHS OPraHH3MOB.

O6mebuonoruyeckue 3aKOHbI HHIUBUYAJTLHOTO PAa3BHTHS OPraHU3MOB.
Perynsuus MexaHu3MOB OHTOT€HE3a.

NS U B D e
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8. Bexaymas poib siapa B peryisinud GopMoodpa3oBaHus.

9. Oco06eHHOCTH B3aUMOAECHCTBHUS I'€HOB B PA3BUTHH OpraHU3Ma.
10. OcobenHocTr HYHKIIMOHHPOBAHUS FT€HETUHYECKUX CUCTEM, KOHTPOJIUPYIOIIUX pPa3BUTHE.
11. XXu3HeHHble HUKIBI MOX006pa3HbIX.

12. XKu3zHeHHbIe HUKIIBI XBOLIEOOpa3HBIX.

13. )Kuznennsle ksl [InayHoo6pa3HbIX.

14. )Ku3HeHHbIE ITUKIIBI [ 0710CEMEHHBIX.

15. )KuzHennsie HUKIbI [IOKpBITOCEMEHHBIX.

16. XXu3nennsle nukiel [Inockux yepsei.

17. Xu3neHHole nukisl [laykoobpa3HbIX.

18. XXuznenHble nUKIb HaCEKOMBIX C HETIOIHBIM NPEBPAIICHUEM.
19. XKusnennsle ukibl HaCEKOMBIX € ITOJIHBIM NPEBPAILIEHUEM.

10.
11.
12,
3%
14.
b

DN LB W~

PeiiTHHr-KoHTpOIBL Ne3

PasButHe phIb.

Pa3putue aMmpubHii.

Pa3BuTHE npecMBIKAOIIUXCS.

Pa3ButHe nTwil.

Pa3BuTHE MIIEKONUTAIOLIHX.

["'opMOHEI, peryiupyoomue HeKOTOpbIe MPOLECChl UHAUBUIYATbHOTO Pa3BUTHS.
[Iponecc pocTa U €ro perysaus.

®u3nonoruyecKas pereHepamus.

PenapatuBHas perenepanus.

KiieTouHble HCTOUHUKH pETEHEPALIHH.

[ToHATHSA CTAPOCTH M CTApEHHUS.

BHemHue npu3Haky CTapeHHs.

CrapeHue opraHoB ABH)KEHHUS.

CrapeHre OCHOBHBIX ()yHKIIMOHAIBHBIX CHCTEM OpraHU3Ma.
[IpexxneBpeMEHHOE CTapEHHE.

16. [lonronetrne — MOAENb €CTECTBEHHOTO CTaPEHHS.
17. OcHOBHBIE NPUYHHBI U (HPAKTOPBI JOITOJIETHS.
18. OCHOBHBIE THIIOTE3BI CTAPEHHUS.

5.2. Hpome)lcyTo'maa aTreCcTalus 110 HTOraM OCBOCHHUA

BOITPOCHI JJISAA ITIOATI'OTOBKH K DK3AMEHY.

N —

4
5
6.
7.
8
9
1

0.

[IpencraBnenus o pa3BUTHH OPraHU3MOB B TPYyJIaX MBICIHTENEH PEBHOCTH.

PasButne sM6puonorun B XVI — XVII Bekax. Bxiag K.®.Bonsda u K.bspa B nansHelimee
pa3BUTHE SMOPHUOJIOTHH.

®opMHpOBaHUE U pa3BUTHE aHAIUTUYECKON M SKCIEPUMEHTATHHON 3MOPHOIIOTHH. YUYacTue
COBETCKHX YYEHBIX B JAJIbHEHIIIEM Pa3BUTHH IMOPHOIIOTHH.

HccnenoBaHus yuyeHbIX-T€HETUKOB B 00JIaCTH SIMOPHOJIOTHH.

Haygaio pabot B 061acT 6HOXMMUYECKOH F€HETHKH.

CraHoBieHre 6MOJIOTHHA UHIUBHIYyaIbHOTO Pa3BUTHS.

Pa3MHOX€eHHE — CBOWCTBO )KUBBIX OPraHU3MOB.

Becnonoe pasmMHOXeHHE.

[TosmoBoe pa3MHOKEHHE.

Cnepmarorenes.



11. OBorenes.

12. OTiiM4me NOJI0BBIX KIETOK OT COMAaTHYECKHX.

13. MeToabl 3MOPHOIOrHYECKUX UCCIIEOBAHUH.

14. XapakTepucTuKa SHLIEKIETOK.

15. OnnoxoTBOpeHHeE.

16. Ipobienue.

17. Pa3BuTHe 3apo/blia Ha CTaAuy O1acTyIbl.

18. Pa3BuTue 3apo/pliia Ha CTaZHH racTPYJIbL.

19. Pa3Butue 3apojblia Ha CTaJUH HEUPYIIEL.

20. AnonTos.

21. OHTOTr€eHes.

22. XapakTepHUCTHKa IEPUOJOB OHTOI€HE3a.

23. )Ku3HeHHbIE IUKIIBI OPraHU3MOB.

24. COOTHOIIIEHUE NMOHATUHM KU3ZHEHHOTO 1IMKJIa U OHTOI€HE3a.
25. Kputuueckue nepuoabl pa3BUTHS OPraHU3MOB.

26. O611e6U0NOruYeCKUEe 3aKOHBI HHAUBUAYAIBHOIO Pa3BUTHS OPraHU3MOB.
27. Perynsuus MEXaHU3MOB OHTOI€HE3A.

28. Benymias poJib spa B peryasnuu ¢popMoobpa3zoBaHHsL.

29. OcoGEeHHOCTH B3aMMOJIEHCTBYS F€HOB B Pa3BUTUH OpraHU3MA.
30. Ocob6eHHOCTH (PYHKIIHOHMPOBAHUS T€HETUYECKUX CUCTEM, KOHTPOJIMPYIOIIHUX Pa3BUTHE.
31. TopMOHBI, peryIHpyolIie HeKOTOphIe MPOLeCChl UHIAUBUYyaTbHOTO Pa3BUTHUS.
32. [Ipouecc pocTa U €ro peryJisaums.

33. ®u3nonoruyeckas pereHepanmus.

34. PenapaTuBHas pereHepanus.

35. KiteTrouHble HCTOYHUKH pETEHEPALIMH.

36. IloHATHSA CTAPOCTH U CTAPEHHUS.

37. BHelHUe NpU3HAKU CTapEHHS.

38. CrapeHue OpraHoB JABH)KEHHUS.

39. CrapeHHe OCHOBHBIX (DyHKIIMOHATIBHBIX CUCTEM OpraHU3Ma.
40. IIpexneBpeMEHHOE CTapEHHUE.

41. lonroneTre — MOJIENb ECTECTBEHHOIO CTApEHHSL.

42. OCHOBHbIE IPUYHHBI ¥ (PAKTOPHI JOJITOJIETHS.

43. OCHOBHBIE 'MIIOTE3bI CTAPEHHUS.

44. XXuznennsle Kbl MoxooOpa3HbIX.

45. XXuzHeHHbIE IMKIIBI XBOIMEOOPa3HbIX.

46. Xuznennsle nukisl [InayHoo6pa3HbIX.

47. )KuznenHsle TUKIIBI [ 0J10CEMEHHBIX.

48. )KusnenHsle UKl [IOKPHITOCEMEHHBIX.

49. )Kuznennsie nukisl [Inockux yeppei.

50. XKusnennsie nukisl [laykoobpa3HbIX.

51. )KusHeHHble nUKIBI HaceKOMBIX ¢ HETOIHBIM NIPEBPAIICHUEM.
52. Xwu3HeHHsle UKIbI HaceKOMBIX C MOJIHBIM MpEBpaIeHHEM.
53. Pa3ButHeE pHIO.

54. Pa3Butne aMpubuii.

55. Pa3BuTHE PECMBIKAIOIITUXCS.

56. Pa3ButHe nTHIIL.

57. Pa3BuTHE MIIEKOTUTAIOUIHX.

58. Pa3ButHe yemoBeka.



9

5.3. CamocronTeabHas pabora oby4daomerocs.

&
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11.
12.
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14.

15.
16.
17.
18.
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20.
21.

22,
23.
24.
25,

26.
27.

28.

29.

30.
31,

32
33

BOl'lpOCbl AJIfE CAMOCTOATECJIbHOI0 H3Y4YCHHUSA MO JUCHHIIIHHE
«buojiorus Pa3MHOXKCHHA H Pa3BUTHH»

[TpeaMeT U MeTOIbI OUOJIOTHH HHIWBHIYAIBHOIO Pa3BUTHS, €€ MECTO B CHCTEME
ouonoruyeckux Hayk. @yHaaMeHTaIbHbIE U IpUKIIaAHbIe 3a0a4u bUP.

HWcropus u3ydeHus 00 HHIMBHIYaIbHOM Pa3BUTUH OT aHTHYHBIX aBTOpoB 10 X VII B.
[Tpedpopmusm u snurene3 XVII-XVIII B.8.

3acayru K.®.Bonsda B o6ocHOBaHMH Teopuu 3nureHe3a. TBopyectBo K.M.bepa u ero 3axon
3apO/IBIIIIEBOTO CXOCTBA.

DpomornonHas sMopuoniorus. A.O.Kosanesckuit, U.Y1.Me4HUKOB - OCHOBOIIOJIOXKHHKH
9BOJTIOIIMOHHOM 3MOpuosioruu. buorenernueckut 3akoH Mromnepa-I'exkens.
DKcrepUMeHTalIbHas SMOpHoJIorus. MexaHuka pa3BUTHS.

CpaBHHTEIBHO-3BOIIONIHOHHAS HMOpHOorus. COOTHOIIEHHE HHIUBHAYAIBHOIO U
HCTOPMHUYECKOTO B pa3BUTHH opranu3MoB. Pabotsr A .H. CeBepuesa, I1.I1. Banosa, M. 1.
[IImanerayseHa.

CoBpeMeHHbIE NIPECTABIECHHUS O IPOMCXOXKAECHUU NIEPBHYHBIX IOJIOBBIX KJIETOK B OHTO-
reHe3e y pa3HbIX IPYII KUBOTHBIX. MHUrpalis NepBUYHBIX TOHOLUTOB.

ITooBeIe U coMaTHUYecKue KIeTKU. Teopus 3apoasiueBoro mytd Hyccbayma-Beilicmana B
CBETE JJaHHBIX SMOPHOJIOTUH, IUTOJIOTHH, TEHETHUKH.

[TocnenoBarenbHble cTaauu ooreHesa. Obmas cxema.

Burestorenes. TUIBI MUTaHHUS SHIEKIETOK B IEPHOJ pOCTa.

Buoxumus ooreneHeza. CHHTETHYECKHUE MTPOIIECCH] B OOIUTE B IEPUO/I IPEBUTEITIOTEHESA.
CospeBanue oonuta. VI3MeHEeHHsI B OOLIUTE B IIEPUOJ] CO3PEBAHUS.

CrpykTypHas opranu3amus 1 GU3HO0JI0rHIecKre 0coOeHHOCTH sinekeTk. Kiaccuduxanus
SIULL.

CtpoeHue CEMEHHHUKA.

["'opMoHaJIbHas peryJIsAIus I0JI0OBOTO NUKJIA Y MIIEKOMUTAIOMIHUX.

Cnepmaro3ousi. THIIBI CTPOCHHS U CBOWCTBA CIIEPMHUEB.

[TocnenoBarenbHbBIE CTaAMU CIiEpMaTOreHe3a. bHoxumus cnepMaToresesa.

CtpoeHHe SUYHHUKOB.

JlucTaHTHBIE B3aMMOACUCTBUS AULIEKIIETOK M CIIEPMATO30UIOB.

KoHTakTHBIE B3aMMOAEHCTBHS SHIIEKIIETOK U CIIEPMATO30U0B. AKPOCOMHAsI peaKIus
criepMueB. Peaknius akTUBaLlMM STHIIEKIIETOK.

IIponeccel, mpoTekaromue Nocie BXOXKAECHUS CIIEPMATO30H1a B IHIIEKIIETKY, CHHIaMHSl.
AKTHBaLUs peIUIMKALUY.

ComutazmMaruyeckas cerperanus mocje OrioA0TBOPEHHUS.

EcrecTBeHHBIN U HCKYyCCTBEHHBIN NapTeHOreHe3. | HHOreHes. AHIPOreHes3 U ero
UCIIOJIb30BAHUE B ONBITAX IO YTIPABJIEHHUIO TIOJIOM.

OO61mas xapakTepucTUKa H GHOJIOrHYECKOe 3HAYSHHE IPOOIICHHS.

®DakTopsl, OIpeAeIAIoNIMEe IPOCTPAaHCTBEHHYIO OpraHu3aluio aApobienus. [Ipasuia
kiietoyHoro aeneHus Cakca-I'eprBura. Tunsl qpobieHus.

Comnna3maruyeckas cerperamus B xozae ApooiieHus. KOHTaKTHBIE B3aMMOIEHCTBUSA MEXKLY
6y1acromepaMu.

Oc06eHHOCTH KJIETOYHBIX IIUKJIOB B EpUOJ ApobieHns. CHHXpPOHHOE U aCHHXPOHHOE
npobeHue.

bnacrynsauus. Tune! 61acTyn. AKTHBaLMS reHOMaA 3apO/bIIa B IEPUO APOOIEHHUS.
O61mas xapaKTepUCTHKa MPOLIECCOB racTpy sauu. CrocoOhl racTpyYJIAIKH Y 3apO/IBIIIEH C
rojo6IaCTHYECKUM THIIOM ApOOJICHHS.

. Crioco6bl 3aK1aJKH ME30AE€PMBI IEPBUYHO- U BTOPHYHOPOTHIX JKABOTHBIX.
. Jud depeniupoBka Me30epMBbI Y IIO3BOHOYHBIX.



34
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36.
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40.
41.
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46.
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52.
53.
54.
59,
56.
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58.
59.
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64.
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68.
69.
70.
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. Helipysiauus y N03BOHOYHBIX.

. KiteTouHbIe mpolecchl, Jiexalue B 0CHOBe GopMO0Opa30BaTe/IbHBIX IBHKEHHH PAHHETO
pa3BHUTHS (B IPOILECCE racTPyJIALMH, HEUPYIIALMH).

PerynsaiioHHbIE SBIEHHS B pAaHHEM Pa3BUTHU. DKCIIEPUMEHTBI, BbIABUBIINE KBUIIO-
TEHIIHATBHOCTH SHUII, 61acTOMEPOB U AU EPEHIIMPOBAHHBIX KIIETOK.

SIBneHHe NepBUYHOM IMOPHOHAIBHOM HHIIYKIMH Y 3apoAbliel aM(bHUOHii U B IpyTrUX
KJIaCCax XOPAOBBIX.

[ToHsATHE KOMITETEHIIUH 3apOBIIIEBOr0 MaTepraia. PaboThl 0 BBIABICHUIO IIPHPOIbI
UHIYKIHH.

DMOpHOreHes JaHIETHUKA: 61acTy IsAIus, racTPYJIALMs, HEUPYIIALHMS.

DM6puorenes ampubuii: 6nacTynanus, racTpyJIalus.

Heitpynsanus y ampubuii.

PaHHee pa3BUTHE KOCTHCTBIX PBIO.

Jpobnenue u racTpymsius y OTHIL.

3aksiaka OCeBbIX OpraHoB y nruil. O6pa3oBaHue BHE3aPOABILIEBBIX OPraHOB.

PanHee pa3BUTHE BBICIINX MIIEKONUTAaOMKMX. BHE3apoapieBbie 06pa3oBaHus y
MJIEKOITUTAIOIIHUX.

Pannuii s)M6pHOrenes 4enoBekxa.

O6pa3oBaHHE ¥ TUIBI IUTALIEHT y MJIEKOMUTAIOIIHMX.

Pa3BuTHE NPOU3BOIHBIX SKTOEPMBI. Pa3BUTHE KOXKH U €€ IPOU3BOJHBIX.

PasButHe u quddepeHIpoBKa OTAEIOB IOJIOBHOrO Mo3ra. Pa3sBuTue riias, opraHoB ciiyxa U
00OHSHUS y TO3BOHOYHBIX.

Pa3BuTHE OpraHoB NUIIEBapEHUs y TO3BOHOYHBIX.

Pa3BuTHE cepala y M03BOHOYHBIX.

Pa3BuTHE BBIIECTUTENEHON CUCTEMBI Y TI03BOHOYHBIX.

Pa3BuTHE MapHBIX KOHEYHOCTEH y O3BOHOYHBIX.

Kneto4nblie mporeccsl, jekaiue B OCHOBE OpraHOT€HE30B.

Knerounas nuddepenmpoBka kak cuHTe3 crierupuieckux 6enkoB. MonekynspHbie
MEXaHU3MBI peryisaiun 6uocunTes3a 6enKkoB B quppepeHIupOBaHHBIX KIETKaX.
[Tpo6eMbl reHETUYEeCKOM SKBUBAJICHTHOCTH siep AU PepeHIHPOBAHHBIX KIIETOK.
TpaHCKpHUNIKS ¥ NOCTTPAHCKPUIIIIHOHHbBIE YPOBHH PETYIISILUHU GEIKOBOrO CHHTE3a IIPU
G depenpoBke kieTok. JluddepeHnuanbHas akTUBHOCTD KJIETOK - OCHOBA KJIETOYHOM
U depeHITUPOBKH.

HaxmornekynspHble CTPYKTYphI B TG GepeHIUPOBAHHBIX KIETKAaX U UX (YHKIHH.
KnerouHslit ypoBeHb POSABIECHU MEXaHU3MOB UG GepeHIUPOBKH. [leTepMUHALIUS U
TpaHCIETEPMUHAIIMS B MMariHAJIbHBIX AUCKaX HACEKOMBIX.

HckyccTBeHHOE MOITyYEHUE XMMEPHBIX )KUBOTHBIX IIyTEM CIIHUSHHS 3apOJbIIIEH ¢ pa3HBIMH
T€HOTUIIaMH.

CrabunbHocTh U} GepeHITIpOBaHHOIO COCTOSIHUA KIleToK. [{uddepeniiuponka.
Masurausanus.

B3auMozaencTBISA OAHOPOAHBIX KJIETOK NpHU UX ABMxeHHU. KoHTakTHas nuddhepeHunpoBKa.
B3auMonencTBHs pa3HOPOJHBIX KJIETOK: H30HpaTenbHas COPTHPOBKA (Cerperaius) KJIEeTOK.
KoHTakTHBIE B3aUMOJEHCTBUS U MHIAYKIUS. YYacTHe pearupyronieil TKaHW B WHYKIIAOHHOM
npouecce. «/lupdepeHIHpoBKa» U pa3pelrarnye TKaHH.

JlMcTaHTHBIE MEXIJIETOYHBIE B3aUMOAEHCTBUS. MOJIEKYIISPHBIM MEXaHH3M JIEHCTBHUS
TOPMOHOB.

BHuemnss cpea 1 He0OXOAUMBIE YCIIOBHS Pa3BHUTHS.

Biuanue 6HoTHYeCKHX (HaKTOPOB Cpe/ibl Ha YMOPHOHATIBHOE Pa3BHUTHE.

THIBI pOCTOBBIX POLIECCOB.

Poct kak ckaispHBIH mponecc. Y paBHEHUE MYJIbTHINTMKATABHOTO POCTA.
[TpocTpaHcTBEHHast OpraHU3alus pocTa U BUAOBas popMma.
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73. ®u3nonoruyeckas u penapaTuBHas pereHepauus. KieTounble HCTOYHHKH pereHepaluy.
®onx  oueHouyHelx MarepuanoB (®OM) g 1poBENEHHs — aTTECTAllMM  yPOBHA

C(i)OpMPIpOBa.HHOCTH KOMITETEHITUH o6yqa1011mxc;1 0 JHUCHHUIIIHHE O(bOpMJISIeTCSI OTACIIbHBIM
JOKYMEHTOM.

6. YAEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE

JACHHUITVINHBI
6.1. KuurooGecne4eHHOCTb
HauMmeHOBaHHE TUTEPATYphl: aBTOP, Ha3BaHHE, BU T'on KHUI'OOBECITEYEHHOCTD
W3/IaHKs, H3JATENbCTBO U3/IaHUs

Hanwuue B 351eKTpoHHOM KaTayore 95C

OcHOBHas IMTEpaTypa

1. Tonnaya, A.K. BuoJiornsi pa3BHTHA : y4eOHUK https://znanium.com/catalog/product/
/ AK. Jlonnya. - 2-e u3a., ucnp. u gorn. — CII6. : | 2018 1020205

W3zn-Bo C.-Ilerepb. yH-Ta

2. T'oauuyenkos, BraauMup AjieKcaHApPOBHY. http://index.lib.vIsu.ru/cgi-
DMOPHOJIOTHS : YUeOHHUK 1JIs1 yHUBEPCUTETOB I10 2006 | bin/zgate.exe?present+12260+default
nanpasieuto 510600 "Buonorus" u +2+1+F+1.2.840.10003.5.102+rus

OHOJIOTHYECKUM CIIELHAILHOCTIM / B. A.

[omuuenkos, E. A. Usanos, E. H. HuxepsicoBa

— 2-e u3A., ucnp. — Mocksa : AkaJieMHs
JlomoTHUTE IbHAS JIUTepaTypa

1. O6mas ¥ MeAUIHHCKas SMOPHOIOTHS : http://index.lib.vlsu.ru/cgi-
yue6HOe MocoOHe 11 METUIMHCKUX By30B / 3. 2008 | bin/zgate.exe?present+12260+default
W. Banbkosu4 [u ap.] ; mox pen. 2. K. +3+1+F+1.2.840.10003.5.102+rus

BasiskoBuua .— PoctoB-Ha-JloHy : PEHHKC

6.2. [lepuoanveckne H3AaHUA

1. Hayunsiii xypHan «KIMHAYecKas U 9KCIIEpUMEHTalbHaA MOPQOIorus»

2. Hayunsii xxypHan «Mopdoaorus»
3. Hayunsiii xxypHan «Invertebrate Zoology»

6.3. HaTEepHET-pecypChl
1. http://www.nature.air.ru/invertebrates
2. http://cem-journal.ru
3. http://aesculap.org/morphology.html

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCIIATIJIMHbBI

Jlns peanu3aly JaHHON JUCHUIIMHBEI HMEIOTCS CHElHaAbHbIC IOMEIIECHHS UL MPOBEACHHS
3AHATHN J1EKYUOHHO20 MUNG, 3AHAMUU 1a6OPAMOPHO20 MUNG, 2PYNNO6bIX U UHOUBUOYANLHbLX
KOHCYIbMAayul, meKywe20 KOHMPONsL U NPOMEN’CYMOYHOU AmmeCmayuuy, a maxice nOMeueHus ons
camocmosmenvHoii pabomut. JlabopaTtopHble pabOTHI IPOBOAATCS B ayauTopuu 332-1.

B nmpomecce HW3ydeHHs JUCLHMIUIMHBI «bBHOJOrMs pasMHOXKEHUS U DPasBUTHS» s
obecrieyeHHsT JIEMOHCTpallMM [pE3EHTAlMM HCIOIb3yeTcs HOYTOyK W MyJIBTHMCIMHHOE
obopynoBaHHE.
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Pabo4yio mporpaMMy COCTaBHII Q%Z o~

JOLEHT Kadeapbl GHOJIOTUH U 3KOJIOTHH, K.0.H. , > Mapues A.A.
Penensent %

Jupexrop YOV «Cy3nansckas [IpaBociaBHas ruMHA3HsD, K.9.H. : Anukuna H.B.

H 5KOJIOTHH

[Iporpamma paCCMOTpCHa U 0110 /ﬁ 3acez[a}mn kageapsl 6HoIOr
I[Tporoxom Ne roja L
3aBeyrOMH Ka(be,upon i/ /] / v/ Tpudonosa T.A.

Pa6ouas nmporpamMMa paccMOTpeHa H oJoOpeHa
Ha 3ace/JaHuH y4eOHO-METOANYECKON KoMucCHH Hanpasienus 06.04.01 bruonorus
Ipotokon Ne 7 o1 I2 L A7 rona m ’

[Ipencenaresb KOMUCCHH it/ [ Tpudonona T.A.
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JUCT PETUCTPAIIMA U3MEHEHUA
B pabouyro mporpaMMy JMCLMILUTHHBI
HAUMEHOBAHHUE
obpa3oBaTeIbHON MpOrpaMMBbl HalpaBJIeHUs MOATOTOBKH K00 U Haumenosarnue Oll, HanpaBI€HHOCTb:

HauMeHoBaHue (yKazamo YpoeeHb N0O20MOBKU)

Howmep BHeceHbl U3MEHEHHS B YaCTH/pa3elibl Hcnonnurens OcHoBaHHe
HU3MEHEHHUs paboueit mporpaMMel (015(0) (HOMep U aTa NpOTOKOJa
3acenaHus kadeapbl)

1

2

3aBeayromnui kapeapoi /

IToonuce DUO
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