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1. Iesin ocBOCHUST NUCHHUIINHBI

[lensamu oCBOCHHA IUCHMILIMHBI «BHOMOrHMs Pa3sMHOKEHHS M PAa3BUTHUS» SBISIOTCSA—
O03HAKOMUTb CTYJEHTOB C WCTOpUEH CTAHOBJICHHWS HAyKHM, HauWHas cO BpPEeMEH ApUCTOTENs U
3aKaH4YMBas CaMbIMU COBPEMEHHBIMH JIOCTIDKEHUSIMU SKCIEPUMEHTabHOM 3MOpuosiiornd Ha 0Oase
MOJIEKY/ISIPHO-TEHETUYECKUX HCCIIEOBAaHMM; MMOJIyUYNUTh MPEACTABICHUS O MEXaHU3Max JIEKaIIUX B
OCHOBE MHJUBUAYAJIbHOI'O PA3BUTHS, SMOPHOHAIIHOW HHAYKIIUH, O MOJEIISAX POCTOBBIX IPOLIECCOB,
KJICTOYHOM KJIOHHPOBAHWU W BAXHOCTH JAHHOW IAMCUMUIUIMHBI B M3YyYCHHUU IMPOOJIEM KIETOUHOU
HEePEeCTPONKH, TeHETHUECKUX MYTalMi U BBIOOpa OPraHN3MOM BO3MOXKHBIX ITyT€l OHTOIeHe3a.

JlanHast JAMCUMIIIMHA TIO3BOJIIET HHTETPAJIbHO  PacCMOTPETh  OrPOMHBIH  MaccuB
uHpOpMaLUU 0 HauboJiee 3HAYMMbIX IIEPEeCTPOUKAX B OPraHU3MeE BBICIIUX I'PYII I03BOHOYHBIX HA
pasHbIX dTamax sMOpuoreHesa. PopmMHUpyeT HAyYHOE MHPOBO33PEHHE O EIWHCTBE IPOLECCOB
(dopMHpOBaHUs 3apofblllla HA PaHHMX 3Talax OHTOIEHe3a Y Pa3HbIX CHCTEMAaTHMYECKHX TIpYIII,
[OJIHUMAET COBPEMEHHbIE MPOOJEMBbl  TpAHCIIAHTALIMM, KJIETOYHOI'O  KIOHMPOBAHUS U
CTa0WJIBHOCTU T'€HOTHUIIA OPraHM3Ma, YTO HEOOXOIUMOIo JHOOMY CHEIHaTUCTy-OHoJIory IS
OpUEHTAIMHU B COBPEMEHHOM MUDE.

2. MecTto aucuuiimHbl B ctpykrype OOIT

Hucuunnuna «buosioruss pasmHo:xkenuss u  pasputus» (b1.0.19) ortHocutcs k
oOs3arenpHOM vactu bioka 1 Juctuminuel (Moxynu) yuebHoro miaHa OOIl u u3ydaercs B 5
cemecTpe.

Jis OCcBOEHUWSI TUCHMILIMHBI OOyYaromMecss WCHOJB3YIOT 3HAHHUS B OOJACTH 300JIOTHH,
bu3HoNIOruK YeoBeKa U )KUBOTHBIX, IIUTOJIOTHH U THCTOJIOTHH, XUMHH.

B nporiecce n3yvenust JaHHOW TUCIMIUTMHBI CTYIEHT 3HAKOMUTCS C CaMbIMUA COBPEMEHHBIMHU
JOCTHOKEHMSIMH ~ SKCIIEPUMEHTAIbHOW  AMOpHonormd  Ha  0a3e  MOJIEKYISPHO-TEHETHYECKUX
UCCIIeIOBaHM, (HOpPMUpPYETCST HAyYHOE MHPOBO33PEHHE O E€IWHCTBE IPOLECCOB (HOPMUPOBAHHSA
3apoJiplllla HA PAHHMX JTarax OHTOreHe3a y Pa3HbIX CHCTEMaTHYEeCKHX TPYII, paccMaTpUBacT
COBpPEMEHHBIE TIPOOJIEMBI TPAHCIUIAHTAINH, KJIETOYHOTO KJIOHUPOBAHHS M CTAOMIBLHOCTH T€HOTHIIA
opranuzMa. OcBOeHHE JAHHOW IUCLUIUIMHBI SBJISIETCS HEOOXOIUMON OCHOBOHM JUISl M3Yy4EHUS
mucnuuine «MmmyHosorust», «buotexHomorus», «Teopus BOMONUKY», a TaK)KE MOATOTOBKH K
cladye M cAaye TOCYJapCTBEHHOTO  9K3aMEHA, BBIMOJHEHWS W 3allUThl  BBITYCKHOU
KBaJIM(DUKALIMOHHOM paboTHI.

3. Pe3yabTarhl 00yueHusi M0 AUCHUNIHHE <BHOJIOTHA pa3MHOKEHUS U PA3BUTHSD
B pesynbrare ocBoenuss maHHoi OOIIl BBIMYCKHHK AOKEH 00NaAaTh CIEAYIOIIMMHU
KOMIIETEHISIMU

Koa n HanmeHoBaHue Konx n HaumeHoBaHMe Pe3ysbTaThl 00y4eHHUs
KOMITETEHI[UH HHIHKATOPA (MHAUKATOPOB)
JAOCTHKEHHsSI KOMIETEHIINH
OIIK -3 1.1_B.OIIK-3 JlemoHcTpUpyeT 3HaTh: OCHOBBI B3aUMOJCHCTBUI
Crioco0OeH MpUMEHSTh 3HaHUE 3HAHUSI OCHOB 3BOJIFOIIMOHHOM pa3BUBAIOIIETOCS  OpraHu3Ma  co
OCHOB  DJBOJIIOIIMOHHOW  TEOpHH, TEOPUH, UCTOPUH PA3BUTHS, cpemoii mx oburtaHus, (¢GaKTOpoB
HCIIOTB30BATh COBPEMEHHBIC | [pUHIIUIOB U METOIMYECKUX Cpembl W MEXaHH3MBl OTBETHBIX
NPENCTaBICHUSI O  CTPYKTYPHO- o eaKIHii a3BHBAIOIIETOCS
(bp A 5 PYKTYp HOJIX0JI0B 0OIIeif FeHeTHKH, peakil p p 10y
HKIIHOHAJIbHOH raHu3aIi o ;
YHKLHOHAIbHO OpraHusarg T — I HOJIOTHIECKHE
TEHETHYECKON MPOrpaMMbl KUBBIX . TPUHIHIIBL dbopmupoBaHUS ~ H
. | momynsAuMil, SNUTeHETHKH,
00BEKTOB M METOJIbI MOJICKYJISIPHOU YCIIOKHEHHUS MHOTOKJICTOYHOTO
OCHOBHBIX METOJIOB T€HETHIECKOTO
OUOJIOrHH, TEHETHKH M OHONOrHU p OpraHu3Ma OT 3UTOTHI JI0 B3POCIOrO
pa3BUTHS TSt uccienopanms | AHAN3a; OCHOB GHOMOrHH OpraHu3Ma pasHBIX
MEXaHU3MOB OHTOTEeHE3a n | PaSMHONCHUA M THAMBUAYAIBHOTO | cpyoremMaTuecKuX TPYIIT JKUBOTHBIX;

¢wroreHesa B mpodeccHoHanpHOW | PA3BUTHA 2.1_b.OIIK-3 3aKOHOMEPHBIE W3MEHEHUSs B




NEATENBHOCTH AHanu3upyeT COBpeMEHHbIE Mopdooruu, CTPYKTYpHO#
HaNpaBJICHUs UCCIIEI0BaHMUS OpraHu3aliy 3apoIblllIa,
3BOJIIOLAOHHBIX IIPOLIECCOB; OpOXOAAIIUX Ha Pa3sHbIX YPOBHAX:
3.1_B.OIIK-3 Mcnone3yer B OprafHoM, KIJICTOYHOM,
npodeccHoHaNbHO AeaTenpHOCTH | CYOKICTOUHOM, MOIEKYIPHOM.
COBpPEMEHHBIE MPEJICTABIEHUS O YMeTb:  OCyWECTBIATE  0TOOp
HpOSABIEHUH HACJIEICTBEHHOCTH 1 AMarHOCTUHECKUX  CPEACTB I
M3MEHYMBOCTH Ha BCEX YPOBHAX BBUIBJICHU 1 IIPOTHO3a  pEaKLiH
OPTAHM3AIIHH KHBOTO, O JKHMBBIX OpramMsMoB  Ha
CHETHUCCKIX OCHOBAX aHTPOTIOTEHHBIE BO3/IEHCTBHS,
SBOMIOLHOHHEIX TIPOIIECCOR, onpeeNeHust 5KOJIOTUIECKOTO
reHOMHKE, IPOTEOMHUKE, TeHETHKE pucKa, TIPUMCHTE MCTOJBL
pasBuTHA HCCIIeJOBAaHUI (c6op,
4.1_B.OIIK-3 Hcnone3yer B uieHTHuKaIms, OmHCaHue,
npodeccronanbHoit gesrensHocty | IPUTOTOBICHHC  BPEMCHHBIX 1
COBpPEMEHHBIE MPEJICTABIEHHS O TOCTOSIHHBIX  MPENapaTos)  MpH
MeXaHH3MaX pocTa, Mopdorenese u | PEIICHAH THIIOBBIX
T hepeHumauy, o npuunHax | NPOPECCHOHATBHEIX 3a7a4.
aHOMAIMI Pa3BUTHS; Bragers:
5.1_B.OIIK-3 Ilpumenser meroxpr | KOMIVICKCOM N1a0OpaTOpHBIX M
N — SMGpHoHaTsHOTo | YKCTICPHMCHTATBHBIX METO/I0B
Marepuana, BocnpoussesieHus | MCCICAOBAHNH. .
KHBBIX OPraHMIMOB g | - _ HABBIKAMH  CAMOCTOSTC/LHOM
1a6OpaTOpHEIX y | PaGOTBL €O CrieIMANH3HPOBAHHO
MPOU3BOJICTBCHHBIX YCIOBHSIX. JUTEPATYpOU Ui MOJCIUPOBAHUS

5KONOTUYIECKUX TPOLIECCOB,
AHTPOINOIEHHBIX BO3JIECUCTBUI Ha
JKMBBIC CHCTEMBI M 3KONOTUYECKOTO
TIPOTHO3UPOBAHHUS, ans
PalMOHAIEHOTO
MPUPOJIONIONB30BAHMA M OXPaHbI
TIPHPOJIBI.

K -4 1.1_IIK-4 JleMoHCTpUpYyeT 3HaHUS | 3HATh: MOCIEAOBAaTEIbHbIE CTaIusl

Crocoben NIPUMEHSATH B | 0 METOJax OlEHKHU Bo3jieHCTBUS pasBUTHS KU3HEHHO-BAYKHBIX

npodeCCHOHANBHON  JIESTEIBHOCTH
3HaHMS OHOJIOTMH, OHMOTEXHOJOIHMH
U DKOJIOTUHU

XO3SMCTBEHHOH JEATEIHPHOCTH HA
CTPYKTYPY U (yHKIIHOHHPOBaHHE
Ha3eMHBIX U BOJHBIX 3KOCHUCTEM.
2.1_MIK-4 Anammsupyet u
KPUTHYICCKH OIICHUBACT COCTOSTHUS
3aracoB BOJHBIX U HA3EMHBIX
O6uopecypcoB

3.1 IIK-4 Pa3pabaTpiBaeT TecCT-
CHUCTEMBI M TIPOTOKOJIBI MPOBEACHUS

MOHHUTOPHHTA MOTEHI[UATILHO
OIIACHBIX 61000BEKTOB npu
COCTAaBJIICHUHM TIPOTHO3ZHBIX OIIEHOK
BJIUSTHUS XO03SIMCTBEHHOM
JIeSITCILHOCTH YyeJoBEKa Ha
COCTOSIHUE OKpYXalollel cpeasl ¢
MPUMEHEHUEM  MPUPOJIOOXPAHHBIX
TEXHOJOTUH

CHCTEM M OPraHOB IpeICTaBUTEICH
Pa3HBIX CHCTEMATHYCCKHX TPYIII
JKUBOTHBIX, MEXaHHU3MBI KJIETOYHOU
i epeHIPOBKH W OCOOEHHOCTH
POCTOBBIX TIPOIIECCOB Y >KUBOTHBIX;
METOJaX  OIEHKH  BO3ICHCTBUAL
XO34MCTBEHHON [1€ATeIbHOCTH Ha
CTPYKTYpY # (GYHKIIMOHAPOBAHHE
SMOPHOHAIIBHBIX CTaJNN HAa3EMHBIX
Y BOJHBIX OPTaHH3MOB.

YMerb: wu3naraTb MU KPUTHYECKU
AaHATU3UPOBATh  WHPOPMALHUIO O
COCTOSIHUU Pa3BUBAIOIIECTOCS
OopraHu3Ma B KayeCTBE 3aIacoB
BOJIHBIX M HA3€MHBIX OHOPECYPCOB.
Biajiets: MeTOaAMH TIPUTOTOBJICHUS
BPEMCHHBIX MPENapaToB >KUBOTHBIX
00BEKTOB; METOJAMHU OIIMCAHUS U
OMpEIEeNICHUsT  Pa3HbIX 3TaroB
sMOpHoreHes3a y KUBOTHBIX
00BEKTOB;  pa3pabOTKOW  TecT-
CHCTEM H IPOTOKOJIOB IPOBEICHHS
MOHHUTOPHHIA MOTEHIMAIBHO
ONACHBIX OHO00BEKTOB npu




BIIMAHUA

COCTOSAAHHE
OpraHnu3mMoB

JCATCIBHOCTHU

B
Ha3CMHBIX U BOAHBIX )KUBOTHBIX.

COCTABJICHUU MPOTrHO3HLIX OLCHOK

XO3IMCTBEHHOM
YyeJI0BEKa Ha
Pa3BUBAIOLIUXCS
MOMYJISIIUSIX

4. CTpyKTYpa M cofiep:KaHue JMCIUIITHHBI

OO01mmas Tpy10eMKOCTh TUCIUIUTHHBI COCTaBISIET 3 3a4eTHRIX equHuIbl, 108 gacos.

Bunbi yueGHoii paéoThl,
BKJII0Yasl CAMOCTOATEJILHYI0
padoTy CTYIeHTOB 1

TPY/10€MKOCTb (B 4acax) ®opmet
TeKYIero
§' JlaGopaTopHbie g KOHTPOIA
o 3 ARSI S ycneBaeMOCTH
e £ E -3 (no neoenam
w/n Paznen aucuumiInHbI % : - = cemecmpa)
O 5 = . = = DopMmbl 3
S g 5 g g 5 NPOMEKYTOYHOH
= = 5 § 2 = ; arrecramum (no
g 2 £ g § cemecmpam)
8 EE c% ‘g[ S Konrpoan
= 2 = <
= = @]
1 2 3 4 5 6 7 8 9

1 Baenenne 5 1 2 4 2 YcTHBIH 1

2 [penzapoabliieBblid NEpUOA MIUCHbMEHHBIN
OHTOTEHE3A. ompoc

21 CTpoeHHE TONOBBIX KIIETOK.

2.2 OoreHes U CriepMaToreHe3

3 OMOpHOHATEHOE PAa3BUTHE. 5 2 2 4 1 2 YCTHBIH 1

3.1 OmnomotBopenue. OorazMaTuaeckas MIMCHhMEHHBIN
cerperarus. [MapreHorenes. orpoc

3.2 Hpobnenue. IMpocrpaHcTBeHHAs
OpraHu3aIys JpoOJIeHus.

3.3 Bnactymsius. ['actpynsiusi. 5 3 2 4 2 YcTHBIH 1
Heitpymnsius. [lepBuunas MACbMEHHBIN
SMOpUOHATIbHAS PETYJISIIUS U orpoc
WHIYKITHSL.

34 PanHWMit 5MOproOTreHe3 JIaHIICTHHKA, 5 4 2 16 1 2 YcTHBIH 1
am(uOuii, KOCTHBIX PBIO, ITTHII, MTUCHMEHHBIN
MJICKOITUTAIONINX, YSIIOBEKA. orpoc

35 MexaHu3Mbl KIETOYHOM 5 5 2 2 VYcTHbli n
muddepernuporku (MK/I). MMCbMEHHBIN

3.6 MoneKyasipHO-TeHETHYCCKHUIA orpoc
ypoBeHb AestenbHocTd MK/,

3.7 JuddepennnanbHas akTUBHOCTD 5 6 2 1 2 YcTHBIH 1
reHoB. KiieTouHbIit ypOBEHb MMUCbMEHHBIN
nposeneHust MK/I. ompoc
HuddeperunpoBka KIETOK B IIETOM

3.8 opranusmMe. MeXKIECTOUHbIC
B3aMMO/ICHCTBHS.




4 OpraHoreHes _y  MO3BOHOYHBIX 5 7 2 8 2 YcTHbli 1
XKHMBOTHBIX. MICbMEHHBIN

41 Pa3BuTHE MPON3BOIHBIX SKTOIEPMBI H ompoc
9HTOJEPMBI. PazBUTHE TPOM3BOAHBIX
ME30JCPMBL.

4.2 [MocTamOproHaTFHOE pa3BHUTHE. 5 8 2 1 2 YcTHBIH 1
Meramopdo3s. Pa3utre BropiuaHO- [IUCHbMEHHBIN
TIOJIOBBIX IPH3HAKOB. POCT )KMBOTHBIX onpoc

5 OBOIIOIINS OHTOTCHE3a 5 9 2 2 YcTHBI onpoc
IIpoMe:xkyTouHasi aTTeCTALUSA — 5 JK3aMeH
36u.
Hroro 108 4. 18 36 4 18

Coz[epmafme JAUCHHUIIIIMHBI

Pa3znen 1. BBenenue. Ilpeamer n 3agaum OM0JIOTMHM PA3MHOKEHUS U PA3BUTHS.

Ee mecto B cucreme Ouosiornyeckux HayK. @yHJaMEHTAJIbHbIE U MPUKJIAJAHbIE HAPaBICHUS
sMmOpuosorur. COBpeMEHHBIC MPEACTABICHUS O MPOUCXOXKICHUU MEPBUYHBIX IOJIOBBIX KJICTOK B
oHtorenese. Teopus 3aponpimieBoro nyru HyccOayma-Beiicmana. Murpauus nepBUYHBIX
TOHOIIUTOB.

Paznen 2. [Ipen3apoabiineBblii Iepuo OHTOreHe3a.

[TonoBble 1 coMaTHuecKue KIETKU. SHLekIeTky, ctpoeHue u cBoiicTBa. Kiaccuduxanus s,
Cnepmaro3zons. Ctpoenue simuHuUKOB. IlocnmepoBarenbHble CTaauu ooreHe3a. TUIBI MUTAHUA
AWLEKIETOK B mepuoj pocta. buoxumus ooreneza. CtpoeHue ceMeHHUKOB. IlocnenoBarenbHble
CTaJuM cliepMaToreHe3a. buoxumus crnepMaTtorenesa. I'opMoHanbHas peryisuys I0JI0BOTO LUKIIA.
Hay4Hnble OCHOBBI  ympaBiIeHUS IpOLIECCAMHM  PAa3MHOXKEHHUS  CEJIbCKOXO3SMCTBEHHBIX U
IMPOMBICJIOBBIX ) KMBOTHBIX.

Paznen 3. OMOpuoOHaA/ILHOE pa3BUTHE.

OmnoiorBopenue. Oomnazmaruyeckas cerperaius. [lapreHorenes.

OO0mias xapakTepuCTHKa MpoIecca OIUIOOTBOPEHUSI U €ro Ouosjornyeckoe 3HadeHue. daswl
omnonotBopenus. Oomna3marudeckas cerperanus. [lapreHorenes. ['eHeTnueckoe omnpeneneHue
noJa.

JpoGnenue. [IpocTpancTBeHHas opranusaiys qpodiaeHus. bractynsuus.

OOmas  xapakTepucTHKa mporeccoB npobieHus. OCOOEHHOCTH KJIETOYHBIX IIHKJIOB.
[TpocTtpancTBeHHast opraHuszanus apoobneHus. Tumbsl npoOnenus. brnactymsauus. Tumel Gmactys.
AxTuBanus. AKTUBAINS T€HOMA 3apO/IbIIIia.

lactpymsaus. Hevipynsmus. [lepsuunas sMOproOHaNbHAs PETYISINS U HHIYKIIHS.

OO6mas  xapakTepucTHKa mporeccoB ractpyisanun. Crmocobbr ractpymsaiuu.  CrnocoObl
3aKJIAJKH ME30/I€PMbI Y MEPBUYHO- U BTOPUYHOPOTHIX KUBOTHBIX. JuddepeHnrnpoBka Me301epMbl
y 03BOHOYHBIX. Helpynsius y no3BoHOUHBIX. KieTouHble npoiiecchl, Jiexaliie B oCHOBe HopMo-
00pa30BaTEeNbHBIX JBWKCHUN PAHHErO Pa3BUTHUA. PerynsnuoHHbIE SBIEHHS B paHHEM Pa3BUTHH.
[lepBuunas sSMOpHOHANbHAS PErYJSAUsS U UHAYKIUSA. PaHHMI sMOpuoreHes3 naHIeTHUKa, aMPUOUd,
KOCTHBIX PbIO, IITUI], MJIEKOMUTAIONINX, YETOBEKA.

MexaHu3Mbl KJIeTOUHOU A1 )EepeHIIUPOBKH.

MounekynsipHO-T€HETUYECKHM YPOBEHB JESATENBHOCTH MexaHnu3msl KJIETOYHOM
mubdepeHIMPOBKU.  MOJEKyIspHbIE ~ MEXaHW3Mbl  peryasiuuu  OuocuHTEe3a  Oeilka B
IuddepeHIMpoBaHHbIX  KieTkax.  [Ipobiiema  reHeTWYecKOM  SKBUBAIEHTHOCTH  sIIEp

muddepeHpoBaHHbIX KiIeTok. Juddepennuanbuas akTUBHOCTh TreHOB. KileTouHbI ypOBEHb



npoBeneHuss MexaHu3MoB auddepenunupoBku. JuddepeHunpoBka KIETOK B IEIOM OpraHHU3ME.
[TonsiTre snureHoTHNa. MEXKIETOUHBIE B3aUMOICHCTBUS.

Pa3nen 4. OpranoreHe3 y no3BOHOYHBIX KHBOTHBIX.

Pa3Butre mpou3BOIHBIX IKTOACPMBI U SHTOJAEPMBbI. Pa3BUTHE HEPBHOM CHCTEMBI U OPraHOB
YyBCTB. Pa3BUTHE KOXKHBIX TOKPOBOB U UX MPOU3BOAHBIX. Pa3BUTHE MPOU3BOIHBIX ME30AEPMBI.

Pa3Butre nuieBapuTEIbHOM CUCTEMBI M OPTaHOB JibIXaHusl. PazBurue ckenera u mpiil. Pa3sutue
KpPOBEHOCHOM CHCTEMBI. Pa3BUTHE MOYETIOIOBOM CUCTEMBI. Pa3BuTHEe KOHEUHOCTEH.

[ToctamOpuonansHoe paszButue. Metamopdos. Ilepuogmueckue QopmooOpazoBaTeIbHBIE
nporecchl. PazBuTre BTOpUYHO-TIONOBBIX MPU3HAKOB. PocT XkMBOTHBIX. PaHHMI SMOpHOTEeHE3 MITHIL.
Helipyiauus u 3axkiiajika OCeBbIX OPraHoB y NTUL. IIpoBU30pHEBIE OpraHbl.

Pa3nes 5. JBoJsronnsi OHTOreHesa.

®opmupoBaHue TUNOB. 1. MOIM(UKALMSA CaMbIX PaHHUX CTaJuil pa3BUTHs. 2. MOAU(DUKALUSA
JTMYUHKE.  MopdoreHeTn4eckue  MEXaHW3Mbl  JBONIONHMOHHBIX ~ M3MEHEHWH. [ 'omeo3uc
Bo3HMKHOBEHHE MyTallUM B TOMEO3UCHBIX I'eHax. Pa3BuTue U 3BOIIOLUSA B IIpEEIax CIOKUBIINXCS
IUTaHOB cTpoeHus. OrpaHuyeHus], Hajgaraemble pa3putueM. duiaeTHYecKue OrpaHUYEHUs.

I'erepoxponus u amenomerpus. [lepenaua komneTeHIUN.

HoBplii 3BONIOIMOHHBIA cuHTE3. Teopus ¢ummOpuorenesa. Tumbl  ¢GuMOpHOreHesa:
Amnabouns — HaJIcTaBKa KOHEUHOW cTajiuu (pa3BUTHE YeNOCTel y caprana). /leBuanus — u3MeHeHue
NyTH pa3BUTHs (pa3BUTHE YEUIYW Y aKYJIOBBIX PbIO M penTWIui). ApXamKCHUC — H3MEHEHHE
IIEPBUYHBIX 3a4aTKOB.

duotonnyeckas crafaus. 3ooTonuyeckas cragus. CBoiicTBa oHTOrenesa: MHauBuayanbHOe
pasBUTHE L€J1eCO00pa3sHO — OPraHu3M CTPEMHUTHCS K OJHOHM LETM — Pa3BHUHTUTHCS BO B3pOCIHbI
OpraHu3M.

Ponp Makpomyranuii B 3Bosmonuy. KoHuenus MakposBoOJIOLKHY, ocTynaTel. Kak oHTOreHes
MOJKET JBUTaTh (puiaoreHe3. 3HAUEHHWE BPEMEHU SKCIIPECCHM T'€HOB B HBOJIIOIIMOHHOM IIpoIecce
Posb rerepoxpoMaTtrHa B 3BOTIOLUH.

e (OoOpa3oBaTe/bHbIE TEXHOJIOTUH, IPUMEHsIeMbIe IIPH OCBOCHUM 1M CLUILIHHbBI
[Tpu peanuzanyu yaeOHOM TUCIUILIMHBI UCMIONB3YIOTCA Ceayrommue (GopMbl 00ydeHUS:
1) mpaouyuonnvle: nekuuu, 1a00PaTOPHBIC 3aHITHSL.
2) coépemeHHble UHMEPAKMUBHbLe MEXHOL02UY. CO3TaHre TIPOOIEMHBIX CUTYAIIUi, POJIEBBIE,
JIeTIOBBIC UTPHI, THTEPAKTUBHBIE JICKIIUU, TUCKYCCHUH.
Kypc coxpaHsier cucteMHOE TEOPETUUECKOE U3JI0KEHUE B paMKax JIEKIHM, HO TPaKTUYECKHE
3aHSTHUSA 110 OTJEIBHBIM TEMaM CTAHOBSITCS TPOOIEMHO-OPUEHTUPOBAHHBIMH.

[Tpu peanuzanuy JEKIIHMOHHBIX 3aHATHUH HCIONB3YIOTCS pa3inyuHble (HOPMBI BU3yaTU3alHUU
HaTJISTHOTO Marepuania (TaOiauIel, MyIbTUMEIHHbIe Tpe3eHTanun MS PowerPoint, BiIaxkHbIC H
MOCTOSIHHBIE MAaKpO W MUKpONpenapathl, MaTepransl 3oojoruueckoro mysest CI'Y, anaromuueckue
MYJISIKH).

[Tpu mpoBeneHnn Ta0OPATOPHBIX 3aHATUN CTYACHTHI 3HAKOMSTCS CO CTPOCHHMEM 3apojiblIlia
OCHOBHBIX TPYII J>KABOTHBIX HCHOJB3yS MHKPOONTHKY W TPOCMAaTpUBas TOTOBBIE MaKpo |
MUKpOTIpEnaparbl >KUBOTHBIX WM CAaMOCTOSITENIFHO H3TOTOBJICHHBICE BPEMEHHBIE Mpenaparthl, a
TaKKe TaOJUIBI W ydeOHbIe MYJSDKH. PaboTa COMpOBOXKTACTCS BBITTOJIHEHHEM JOKYMEHTATBHBIX
PUCYHKOB B paboueli TeTpaau ¢ e€ mocleayIoleil MpOBEPKO B KOHIIE 3aHSATHSI.

Kaxnaplii  pasznen  JUCHUIUIMHBI  CONPOBOXKIAeTcs  J1abopaTOPHBIMH — paboTaMu, TIJie
paccMaTpUBAIOTCS BCE HEOOXOIWMBbIE XapaKTePUCTUKH HW3Y4aeMbIX OOBEKTOB. PacuerHo-
rpaguvecKkre 3aJaHus MO3BOJSIOT CTYACHTaM OTpaboTaTh YMEHHS M HABBIKM MO SMOPHOJIOTHH U
OHTOreHe3y. Harnsaneie MeToapl o0yueHus: HeOOXOUMBl B paMKaX U3Y4eHHUS Kypca, HE0OXOIMMO



NPUMEHSTh HATJSIIHBIE MaTepUalbl B BHUJE PUCYHKOB, IUIAKATOB, TaOMUI, TpaduKOB, a TaKke
MPOBOAMUTH 3aHATUS C HCIOJIb30BAaHUEM KOMIIBIOTEPHOM TEXHUKH — MpPE3eHTAlMU IO TeMaM
«CTBOJIOBBIC KIIETKH», «IMOpHOHAIBHAS HHIYKIUS», «J/leTepMHHAUS W TpaHCISTCPMHUHAIUD,
«['oMeo3uCHbIE TeHb» U Jp. YAEIbHBIA BEC WHTEPAKTHBHBIX (hopm oOyueHus coctamisier 50%
ayJAUTOPHBIX 3aHATHIA.

Ilpakmuueckyro noo2omogxy CTyAEHTHI MpoXoAsaT Ha Oaze JlabopaTopusi OMOTEXHOJOTHH U
PENpPOAYKTUBHOUN OMONOTHH, YUeOHOU TabopaTopuu MOJICKYIIpHON Onosoruu. J[ins o3HaKOMIIeHUS
c poLeccamu OIUIONIOTBOPEHUSI,  OOIUIA3MAaTHUYECKOW  cerperanuell,  MapTEeHOT€HE30M,
MPOCTPaHCTBEHHOU opraHu3zanueu Npo0JieHus; JTanamu paHHETo sMOpHOreHesa;
muddepeHIanTbHON aKTUBHOCTHIO T'€HOB; MOCTAMOPHOHATIBHBIM PAa3BUTHEM CTYACHTBI MPOXOJST
MPAKTUYECKYIO MOATOTOBKY Ha 0Oase Jlaboparopusi OMOTEXHOJIOTHH U PENPOAYKTUBHON OMOJIOTHH,
YueOHoil naboparopun MoyeKyiasipHON Ouonoruu. [lomydaroT HarjasgHOE MpeacTaBICHHE 00
OCOOCHHOCTSIX MPOIIECCOB PA3MHOKCHHS U PA3BUTHUS Y ’KUBOTHBIX.

CamocTtosaTenbHas pabora HeoOXoquMa B TMpollecce HU3YYeHHUs Kypca, OHa JIOJDKHA
POBOAMTCA O TpaduKy MO PyKOBOJCTBOM IpenojaBatesns. CamocTosTenbHas paboTa CTYAEHTOB
0Py M3YYEHUU TUCHUIUIMHBI «BHOJOTHS pa3MHOXKEHUS M Pa3BUTHS» BKIIOYAET: MPOPabOTKY
KOHCIIEKTa JICKIIMI; MOJArOTOBKY K JabOpaTOpHBIM pa0oTaMm; BBIMOJHEHHE JOMAIIHErO 3a/IaHMs;
npopaboTKy JIEKIMOHHBIX MaTepuanoB Mo ydyeOHMKaM. B mpoliecce camMOMOATrOTOBKH CIETyET
OpPUEHTUPOBATHLCS Ha COZIEpKAHUE Pa3/IesIoB Kypca.

Kypc 3aBepiaercs sxzamerom.

Oco0eHHOCTH OPpraHu3anu 00pa3oBaTEeIbLHOI0 MpoIecca JJIsl JIUI[ ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 37I0POBbSI 1 HHBAJIMIHOCTHIO

— WCIOJIb30BaHNE UHIUBHIyAIbHBIX TPaUKOB 00yUEHUS U CIaYM SK3aMEHAIIMOHHBIX CECCHIA,

— OpraHu3anusl KOJUIEKTUBHBIX 3aHSATHUN B CTYJEHUYECKUX TPyMMax ¢ IEeIbl0 OKa3aHHUs MOMOIIU B
MOJy4YeHUU MHPOPMAITMN UHBATUAAM U JUIAM ¢ OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS;

— TPOBEJEHWE WHAMBUAYAIbHBIX KOPPEKIIMOHHBIX KOHCYJIBTAMK MJII HWHBAJIUAOB M JIHI] C
OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBBS;

— JI7IS1 JIUI] ¢ OTPaHUYEHUSIMU 110 CIYXY NI 0OJerdyeHusl YCBOCHUS MaTepuania MpeayCMaTpUBaeTCs
MaKCUMaJIbHO BO3MOXKHAsi BHU3YyaJdW3allMsl JIEKIIMOHHOTO Kypca, B TOM YHCJE MIUPOKOE
WCIIONIb30BaHNE WILTIOCTPATUBHOTO MaTepuana, MYJIbTUMEIUNHOW TEXHHKH, JyOINUpOBaHHE
OCHOBHBIX TTOHSATHH M TTONOKEHUH Ha ClIanaax;

— J7ISL IUI] ¢ OTPaHUYEHUSIMU 110 3PEHUI0 MPEAYCMaTPUBAETCS UCIIOJIb30BAHUE KPYITHOMACIITAOHBIX
HaTJISIHBIX TTOCOOUHA.

6. VYuyeOHO-MeToqUYECKOEe oO0ecleYyeHHEe CAMOCTOAITEJILHOW PadoThl CTYAEHTOB.
OueHovHbIe CPpeACTBA AJSl TEKYLIero KOHTPOJIA yCIeBAeMOCTH, MPOMEKYTOYHON aTTeCTAlNU
10 UTOTaM OCBOEHHUS TUCIHILINHBI.

Peanuzamuss nmaHHOW y4eOHOW AMCHUIUIMHBI MPEIyCMATPUBAET CIEAYIOMHE (OPMBI
OpraHU3aIMi CaMOCTOATEILHON PabOTHI CTY/ICHTOB:

1) BHeayauTOpHasl caMOCTOSITENbHAsS paboTa (MOATOTOBKA K MPEACTOAIUM Jab0opaTOpHBIM
3aHATHUSIM, COCTABJICHHE CJIOBAapEeW MCIOJIB3YEMBIX TEPMHHOB, CIHCKAa NMEPCOHAIUN C yKa3zaHHUEM
HauboJee BAKHBIX OTKPHITHN HA3BaHHBIX YUYEHBIX, COCTaBJICHHE TAONUIl U CXeM OHMOJIOTHYECKUX
MIPOIIECCOB);

2) aymuTopHas ~ caMmocTosTeNbHas ~ paboTa,  KOTOpas  OCYIIECTBISIETCS  TOJ
HEIMOCPEICTBEHHBIM PYKOBOACTBOM MPEIIOaBaTEIs;

3) TBopueckas paboTa.



Ilenp camoCTOSITENFHOW pabOTHI CTYACHTOB — HAy4UTh CTYJIEHTAa OCMBICIICHHO |
CaMOCTOSITENIbHO paboTaTh CHavdayia ¢ yd4eOHbIM MaTepHalioM, 3aTeM C HaydyHOW WHdOpMmaIueH,
3QJI0)KUTh OCHOBBI CAMOOPTAHHM3AIMUM W CAaMOBOCIIMTAHUS C TeM, 4YTOObl TPHUBUTH yMEHHE B
JAIbHEWUIIIEM HETIPEPHIBHO MOBBIIIATH CBOIO KBATU(UKALIUIO.

BueayautopHas camocTrosiTelibHas paboTa CTYIACHTOB TO AMCIUIUIMHE 3aKIII0YaeTCs B
CIIETYIOIIEM:

1) nmoaroroBka K 3aHATHSAM, MU3YyUEHHUE JIMTEPATYPbI (CIUCOK PEKOMEHAYEMOM JUTEpaTypbl
MIPUBEJICH B pas3jiere 8 JaHHOW pabodel mporpaMMel);

2) MOArOTOBKA K TEKYIIEH aTTecTaluy,

3) HOArOTOBKA K MIPOMEXYTOUHOI aTTecTallui,

4) MOArOoTOBKA YCTHBIX U NUCbMEHHBIX OTBETOB.

TBopueckass camocrosiTelibHasgs paboTa — BBIIOJHEHHE HMHAWBUIYAIbHBIX 3a/laHUM,
HaIpaBJICHHBIX HA Pa3BUTUE Y CTYJIEHTOB CaMOCTOSITEJILHOCTH M WHUIIMATUBBL. OHA BKIIOYAET
MOJTOTOBKY JIOKJIa/la IO CaMOCTOSITEIbHO BEIOPAaHHOW TEME I10 KYpCYy.

AyauTopHasi caMOCTOsITebHAsE paboTa peanu3yercss NpU TMPOBEICHUU MPAKTUUYECKHUX
3aHATUNA U BO BPEMs UTCHUS JICKLIMM.

Texymuii KOHTPOJIb TTPOBOJUTCS B XOJI€ MPOBEPKH W OIEHKH BBITIOJIHEHUS 3aJlaHUM IS
CaMOCTOSITENIbHOM pabOTHI.

[IpomexyTouHas aTTecTanus (3K3aMeH) IPOBOAUTCA B (POPME YCTHOIO ONPOCA CTYIEHTOB 10
oueram.

CamocrosiTennbHasi ~ paboTa  CTYACHTOB  TOJKpPEIUIEHa  Y4eOHO-METOAMYECKUM U
MH(OPMALIMOHHBIM O0ECTIeYeHNEM, BKIIOYAIOIINM Y4eOHHKH, Yy4eOHO-METOIUYECKHE IOCco0us,
KOHCIEKTHI JIeKIMi, IHTEpHET-pECYPCHI.

Jlyis U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBS (CIA0OCHBIIIAIINX U JAP.) TeKYIIHA
KOHTPOJIb YCIIEBAEMOCTH M TMPOMEXKYTOUHAs AaTTECTAaIlUsl MOXET IPOBOJIUTHCS B MHUCHMEHHOM

dbopwme.

6.1. Borpocek! /151 TeKyLIero KOHTPOJIs
Sansarue 1. CTDOGHI/IG IIOJIOBBIX KJICTOK

=

CrpoeHue cnepMaro3ona.

@yHKIMOHAIbHbIE 0COOEHHOCTH CIIEPMATO30M1a.

3. Kakoe o6pazoBaHue criepMaTo30Ma CONEPKUT (PEPMEHTHI, NMPU YYaCTUH KOTOPBIX MPOAYLUPYETCS
SHEeprus?

4. CtpoeHue SAHIEKIETKH.

@YHKIMOHATbHbIE 0COOEHHOCTH SAULIEKJIETKH.

TuIbl ANNEKIIETOK.

N

o o

3ansarue 2. CTpoeHue MOJIOBLIX JKEIe3
CtpoeHne CEMEHHUKOB Y O€CITO3BOHOYHBIX KHUBOTHBIX.
CTpOGHI/Ie CECMCHHHUKOB y IIO3BOHOYHLIX ) KUBOTHBIX.
CtpoeHue SUYHUKOB Y 0€CITIO3BOHOYHBIX )KUBOTHBIX.
CTpOGHI/Ie SANYHUKOB y ITIO3BOHOYHLIX ) KUBOTHBIX.
[{UKITUIHOCTH pabOTHI MOJOBBIX KEINE3.

3angrue 3. OoreHes M criepMaToreHes
3akIagka TOHOIIUTOB B OpraHU3Me.
OcobeHHOCTH X0/1a CTIepMaTOTeHe3a.
Co3zpeBanue criepMaTo30U/1a Y MICKOMUTAOIIUX.
Oco0eHHOCTH X0Ia OOTeHE3a.
Co3zpeBaHue 0OIUTa Y MIEKOMUTAIOIHX.

3ansarue 4. OmIo0TBOpEHNE
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Crioco0bI OTUIOAOTBOPEHUS, TAPTEHOTEHES.
JlvcTanTHbBIE B3aUMOJEHCTBUS TaMET Y KUBOTHBIX. ['aMOHBI 1 U 2 TOPSAKOB.
KoHTakTHBIE B3aMMOJEHCTBHUSI TaMeT Yy >KMBOTHBIX. BujoBoe pacro3HaBaHue. AKTHBAIUA
sitiexeTky. [IpuocranoBka 0J10ka Meio3a.
AxkpocomHas peakuus. KoptukanbHas peakiusi.
JIB>KeHHE MYKCKOTO ITPOHYKJIMAca K )KeHCKOMY. CHHKapHOH.
3ausarue 5. Ipobienue
buonornueckuii cMpICa IpOOICHUS 3UTOTHI.

. Tunbl qpobneHus: B 3aBUCUMOCTH OT KOJIMUECTBA JKEJITKA B SIMIIEKJIETKE, OT €ro pacrojoKeHHs B

STALIEKIIETKE
bunarepansHOe 1 apxandHoe IPOOJICHHE.
Turner 6macTyi.
3anstue 6. PaHHU YMOpPHOTEHE3 UTTIOKOKUX
buosiornueckuii CMbICI TaCTPYJISLIMU U HEUPYIISIIIUH.
Tunel racTpysssuuin.
CniocoObI 3aKIaIKH ME30I€PMBI.
Oco0eHHOCTH X0/]a paHHET0 SMOPHOTreHe3a Y UTTIOKOKUX Ha MIPUMEPEe MOPCKOTO €XKa.

3anstue 7. PanHuii sMOpHOreHe3 JTaHIeTHUKA
Tun AANEKIeTKH y JaHIETHUKA, OIJIOIOTBOPEHHE, IPOOIICHHE.
Tun Gnactynbl, 3Tamn racTPy/sIUH, TUI TaCTPYIIbL.
Helipyianus, Hadano opraHoresesa.
JInaumHoYHas cTaausl.

3angTue 8. Pannuii oMOprorenes aM@uoOmii
Tun siinexneTku y ampuOuii, orio10TBOpeHune, qpooIeHue.
Tun Gnactynbl, 3Tamn racTPyJsIUH, TUI TaCTPYIIbL.
Helipyianus, Hadano opraHoresesa.
JInumHOYHas cTagus.

3ausrue 9. Pananii oMOproreses KOCTUCTRIX PBIO
Tun sfIeKIeTKH y KOCTUCTBIX PhIO, OTLIOI0TBOPEHHE, TPOOIeHHE.
Tun GyacTyinsl, 3Tan racTpyJIsAIUH, TUTI TaCTPYIIHL.
Heiipynsauus, Hayano opraHoresesa.
JlnunHoOuHas cragusi.

3anstue 10. Panunii sMOpuoreHes nTui
Tun SANEKIETKH y TITUIL, OTUIOJJOTBOPEHHUE, APOOJICHHE.
Tun Gnactynsl, 3Tamn racTPYISIUH, TUT TaCTPYIIbL.
Hetipysauus.

3ansrue 11. BHe3apoablIeBbIE OpraHbl y NTHIL, OPraHOT€HE3
BHe3apoipliieBble Oprassl.
3aKJa Ka BHE3aPOABIIIEBbIX OPraHOB U UX POU3BOIHBIE.
Opranorenes.
Jpixanue sMOproHa 1 paboTa BHIEIUTEIHHON CUCTEMBI.

3augTue 12. Pannuii oMOpHoOreHe3 MIEKOIIUTAIOIINX
Tun SANEKIETKH y MIEKOMTUTAIOIINX, OTUIOA0TBOPEHUE, TPOOICHHE.
Tun Gnactynel, 3Tamn racTPYISIUH, TUI TaCTPYIIbL.
Helipysanus.
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3ausarue 13. BHe3apoaplieBble Opradbl V MIEKOIIUTAOIINX, OPraHOTEeHES

. BHe3apopieBbie Oprassi.

. 3aKkJaJKa BHE3apOIbIIIEBBIX OPraHOB U X MMPOU3BOIHBIC.
. OpraHorenes.

. Jlpixanue sMOproHa U paboTa BBIACTUTEIBLHON CUCTEMBI.

3ausrue 14. Paunuii 5MOpHoreHes 4eaoBeKa

. Tun sifIIeKIeTKH y YeIoBeKa, OILIOI0TBOPEHUE, TPOOIICHHE.

. Tun Gnactyinbl, 3Tan racTpyJsILUK, TUI TacTpyibl. Helipynsius, Hauyano opraHoreHesa.
. Oco0OeHHOCTH ATAOB YMOPUOTEHE3a y YEIIOBEKA.

. BHe3aponpliieBbie opranbl. 3akiajika BHE3apOAbIIIEBBIX OPTaHOB U UX IMPOU3BOIHbIC.

. Tumsl mIameHT.

3ansaTue 15. HDOI/ISBOI[HLIC SKTOACPMbBI, MC30JCPMBI, SHTOACPMbBI Y MJICKOITMTAIOINX

. 3aKJIaJIKa BHE3aPOBIIIEBbIX OPraHOB U UX IPOU3BOJIHBIE.

. Opranorenes. [Ipou3BoHbIE 3KTOIEPMBI Y MIIEKOUTAIOIINX.
. IIpou3BOaHBIE DHTOACPMBL.

. IIpou3BOaHBIE ME30AECPMBL.

3augrue 16. Meramopd03 v HACEKOMBIX ¥ aMbuOuii

. Tuner meTamopo3a. [IpsimMoit u ¢ mpeBpanieHueM.
. Ocobennoctu Metamopdo3a y HaCEKOMBIX.
. OcoGennoctu metamopdosa y ampuoOHii.

3anatue 17. Tunel POCTOBBIX ITPOIECCOB Y 0€eCII03BOHOYHBIX M O3BOHOYHBIX YKMBOTHBIX

. Tunsl pOCTOBBIX MPOLIECCOB.

. AJuTOMeTpuYeCcKUid pocT y O€CIIO3BOHOUHBIX U TO3BOHOYHBIX.
. M3oMeTrpuyeckuii pocT y 6€Cr03BOHOYHBIX U I03BOHOYHBIX.

. 'opmonsI pocta. PakTOpsI pocTa.

3austue 18. DBOIOINS OHTOrEHE3A.

. DOpMHUpPOBaHHE TUIIOB.

. Bo3HUKHOBEHHE MyTallMil B TOMEO3UCHBIX I'€HAX.
. 'eTepoxpoHus u ajuienoMeTpus.

. HOBBII1 3BOJIFOLIMOHHBIN CHUHTES.

. Pone MakpomyTanuii B 3BOJIIOLIHH.

6.2. KOHTpoJIbHBIE BONIPOCHI LISl IPOMEKYTOYHOM aTTecTAlHH

. Hpez[MeT 1 METOJBI OHoJIorun WHAUBUAYAJIBHOI'O pa3sBUTHA, €€ MECTO B CUCTEME OMOJIOTHYECKUX

Hayk. OyH1ameHTanpHbIe U IpUKiIagnble 3agaun bHP.

. Uctopus uzydenus: 00 MHIUBUIYaAIbHOM Pa3BUTHH OT aHTUYHBIX aBTOPOB 10 XVII B.
. [Ipepopmuzm u snurene3 XVII-XVIII B.s.
. 3acnmyru K.®.Bonbsda B obocHoBanuu Teopun smureHesa. TBopuectBo K.M.bepa u ero 3akon

3apOJIBIIEBOrO CXO/ICTBA.
OpomonnonHast 3mopuonorus. A.O.Kopamesckuii, N.M.Me4yHUKOB - OCHOBOMOJIOKHUKH
ABOIIOIIMOHHON AMOpHonoruu. buorenerndeckuii 3akon Mioiepa-I ekkens.

. DKcniepuMeHTanbHas SMOpuosiorus. MexaHuka pa3BUTHS.
. CpaBHMTENBHO-3BOIIOLIMOHHAS SMOproiorusi. COOTHOIIEHHE WHANBUYAIBHOTO U

HCTOPUYECKOro B pa3BuTuu oprann3moB. Pa6otel A.H. Cesepuena, [1.I1. MiBanosa, N.1.
[IImainbrayseHa.



8. CoBpeMEHHBIE NIPEACTABIEHUS O IPOUCXOKAECHNN IEPBUYHBIX IIOJOBBIX KJIETOK B OHTO-T€HE3E Y
pa3HBIX TPYII KUBOTHBIX. MUTpaIys epBUYHBIX TOHOIIUTOB.

9. IlonoBeie U comarrueckue KIeTku. Teopus 3apossimeBoro mytd Hyccbayma-BelicMana B cBete
JAHHBIX SMOPHOIOTHH, LIUTOJIOTUH, TE€HETUKH.

10. [NocnenoBarenbHbIe cTaguu ooreHe3a. O0mas cxema.

11. Butennorene3. Tumbl IUTaHUS AULIEKIIETOK B IEPUO POCTA.

12. buoxumus oorenene3a. CHHTETUYECKUE MTPOLIECCHI B OOLIMTE B MEPUOJ] IPEBUTEILIOTCHE3A.

13. Co3peBanue ooruta. MI3MeHEHUS B OOIIUTE B MEPHO]T CO3PEBAHUS.

14. CtpykrypHast opranu3zanust ¥ (U3HOJIOTHYECKHE OCOOCHHOCTH siliekIeTkr. Kiaccudukanus
UL

15. CtpoeHue ceMeHHUKA.

16. 'opMoHasnbHas perysiLus MOJIOBOrO UKJIA Y MICKOMUTAIOIINX.

17. Cnepmaro3ouna. TUIbI CTPOEHHS U CBOMCTBA CIIEPMUEB.

18. ITocnenoBaTenbHbIe CTAIUU CIIEPMATOTeHe3a. buoxumus cnepmaToreHesa.

19. CtpoeHue SMYHUKOB.

20. JlucTaHTHBIE B3aUMOICUCTBUS AUILIEKIETOK U CIIEPMATO301/I0B.

21. KoHTakTHblE B3aUMOJEUCTBUS SHLEKIETOK U CIEpPMATO30UJI0B. AKpPOCOMHAs peaKIMs
cnepmueB. Peakuys akTUBalMK SHIIEKIIETOK.

22. Ilpomecchl, NPOTEKAIOIIME IOCIE BXOXACHHUS CIEPMATO30MAa B SHULEKIETKY, CUHIAMHUS.
AKTHBAIMS pEIUTUKAIIIH.

23. ComazmMaTuyeckasi cerperanus nocje oo J0OTBOPEHHUS.

24 EcTecTBEHHBIN U UCKYCCTBEHHBIN MmapTeHoreHe3. | mHOreHe3. AHAPOreHe3 U ero UCIoJIb30BaHNe
B OIbITaX IO YIPABJIEHUIO IIOJIOM.

25.001mas xapakTepucTUKa U OMOJIOTHYECKOe 3HaYCHHE TPOOIICHUSI.

26.MDakTopsl, ONMPEEISIONINE MIPOCTPAHCTBEHHYIO OpraHu3anuio apoosenus. [IpaBuia kieTodHoro
nenenus Cakca-I'epreura. Tunsl gpoOiieHus.

27.Connazmaruueckas cerperanusi B xoje JpoOseHus. KoHTakTHbIE B3aMMOJCHCTBUS MEXAY
6acromepami.

28.0c00eHHOCTH KIICTOYHBIX ITUKIIOB B TIepHOT ipo0ieHnst. CHHXPOHHOE U aCHHXPOHHOE JIpOOJICHHE.

29.bnactymnsuus. Tumsl 61acTyn. AKTUBaIMs FeHOMa 3apo/Ibllia B IEpUOJ APOOIICHUS.

30.006m1as xapakTeprucTHUKa MPOIECcCOB TacTpysiui. CriocoObl racTpyJISIMK Y 3apOJIBIIICH C
roj06JaCTUYECKUM THUIIOM JIpOOJIECHHUS.

31.Crioco0sl 3aKky1aiku Me30A€pMbl IEPBUYHO- U BTOPUUHOPOTHIX KUBOTHBIX.

32. IuddepeHirpoBKa Me30A€pMbl Y TO3BOHOUYHBIX.

33.Heiipynsuust y T0O3BOHOYHBIX.

34.KnetouyHble MpOLECCHl, JeXallde B OCHOBE (OPMOOOPA30BATENbHBIX JBMKCHUHA paHHErO
pa3BUTHS (B IPOLIECCE raCTPyJIALNU, HEUPYIALUN).

35.PerynaunuoHHbple  SBIEHUS B pPaHHEM pPa3BUTUU. OKCIEPUMEHTHI, BBIIBUBIIME OJKBUIIO-
TEHIIMAJILHOCTB SIUII, 0J1acTOMEpOB U MU PEepeHITUPOBAHHBIX KIETOK.

36.51Bnenue nepBUYHON 3MOPHOHATIBLHON MHAYKIMM Yy 3apojsliieid aMm(puOuii 1 B APYrux Kiaccax
XOPAOBBIX.

37.IloHsTHE KOMITETEHLIMH 3apO/IBIIIIEBOT0 MaTepraia. PaboThl 1o BBISBIEHUIO TPUPOIbI MHAYKIIUH.

38.OMOpurorenes JaHIeTHUKA: OJIacTyISLMS, racTpyIsius, HeHpyasus.

39.9M0puorene3 ampuOuii: O1acTyIsIMs, TaCTPYIIALUS.

40.Hetpymnsiuust y ampuouii.

41.PanHee pa3BUTHE KOCTUCTHIX PbIO.

42.lpobneHue u racTpysilus y NTULL.

43.3aknazika 0ceBbIX OpraHoB y ntuil. O6pazoBaHre BHE3aPOABIILIEBEIX OPTaHOB.

44 PaHHee pa3BUTHE BBICILMX MJIEKOMUTAIOMMX. BHE3apopliieBbie 00pa3oBaHusl y MIEKOIMHUTAIOIHX.



45.PanHuii s)MOpHOTEHE3 YeTIOBEKa.

46.00pa3BaHue ¥ TUIBI IJIANEHT Y MJICKOITHTAIOIINX.

47.Pa3BuTHE IPOU3BOIHBIX IKTOJIEPMBI. PazBuTHE KOKH U €€ IPOU3BOIHBIX.

48.PazButre u auddepeHupoBKa OTIAEIOB IOJOBHOIO Mo3ra. Pa3Butue rias, opraHoB ciiyXxa H
O00OHSHUS Y IO3BOHOYHBIX.

49.Pa3BuUTHE OPraHOB MHUILEBAPEHHUS Y TO3BOHOYHBIX.

50.Pa3Butue cepaua y N03BOHOUYHBIX.

51.Pa3BuTue BBIACIUTEIbHON CUCTEMBI Y TO3BOHOYHBIX.

52.Pa3BuTHe NapHbIX KOHEYHOCTEHN Y IO3BOHOYHBIX.

53.Kieto4Hble NpoIecChl, JiexKalue B OCHOBE OPraHOT€HE30B.

54 Knerounas nuddepeHupoBKa Kak CHHTE3 CHenu(UYecKuX OeKoB.
MEXaHU3MBI PEeryasuuu OuocuHTe3a 0eIKoB B AU PepeHIuPOBaHHbIX KIETKaX.

55.11po6ieMbl TEHETHUECKOM SKBUBAJICHTHOCTH sijiep AU(PepeHIIMPOBAHHBIX KIETOK.

56.TpaHCKpHUMIHS U TOCTTPAHCKPUIIIIMOHHBIE YPOBHU PETYIISILIMK OEIKOBOIO CUHTE3a MpHU
muddepenmpoke kietok. Jnddepennnanbuas akTHBHOCTD KIETOK - OCHOBA KJIIETOUYHON
nuddepeHITPOBKH.

57.HagmomnekysipHbie CTPYKTYPHI B A PepeHIIMPOBAHHBIX KIIETKAX U X (YHKIUH.

58.Kierounblii ypoBeHb MpPOSIBICHUS MeXaHU3MOB nuddepeHuupoBku. JletepmMuHaus u
TpaHCIIETEPMUHALIMS B UMaruHaJIbHBIX IMCKaX HACEKOMBIX.

59.VIcKyCcCTBEHHOE TMOJIyY€HHUE XUMEPHBIX JKHUBOTHBIX IYTEM CIHMSIHHS 3apOJbllield ¢ pPa3sHbIMU
FEHOTHUIIAMHU.

60.CrabunpHOCTh MU GEepEeHITMPOBAaHHOTO cOCTOsTHUS KieToK. JnddepennmpoBka. Mamurauzamus.

61.B3anmopeiicTBUS OJHOPOAHBIX KJIETOK NMpH UX aBmkeHnu. Konrtakraas nuddepennmponka.

62.B3anmMoeiicTBUS pa3HOPOAHBIX KIIETOK: M30MpaTeIbHAas COPTUPOBKA (Cerperaius) KIeToK.

63.KoHTaKkTHBIE B3aUMOAECUCTBUS U MHAYKLIMS. YdacTue pearupyrouieii TKaHu B UHYKIIMIOHHOM
npouecce. «/{uddepenupoBkay u paspeniaromnye TKaHu.

64.]/lucTaHTHBIC MEKKIICTOYHBIC B3aUMOICHCTBHS. MOJNIEKYIISIPHBIN MEXaHHU3M JICHCTBHS TOPMOHOB.

65.Buennss cpeia 1 He0OXO0AUMBIE YCIOBUS Pa3BUTHS.

66.Bnusiare Guotnueckux GpaxkTopoB cpeabl Ha SMOPHOHAIBHOE Pa3BUTHE.

67.Tunsl poCTOBBIX ITPOLIECCOB.

68.PocT Kak CKanspHBIA Mporiecc. Y paBHEHHE MYJIbTUIIIIMKATUBHOTO POCTA.

69.1IpocTpaHCcTBeHHAs OpraHu3alys pocTa U BUa0Bas Gopma.

70.dusnonoruyeckas u pernapaTuBHas pereHepanus. KinetouHble HCTOUHUKN pEereHepalnu.

71. DBoMOLINMS OHTOTEHE3A.

72. BO3HUKHOBEHHE MYTAIlUi B TOMEO3HUCHBIX TeHAX.

73. I'eTepoXpoHUs U alIeIOMETPHUS.

74. HoBBIi1 5BOJIOIIMOHHBIN CUHTE3.

75. Ponp MakpoMyTanuii B 3BOJIOLIUU.

MounekyisipHbie

7. JlaHHBIe 1/ y4eTa ycneBaeMocTH cTyieHTOB B BAPC
Tabnuma 1.1 Tabnuia MaKCUMaNbHBIX 0AJIJIOB 1O BUAAM YU4eOHOW NeSTeNbHOCTH.

1 2 3 4 5 6 7 8 9
Jlabopa IMpaktu- CamocTos- ApromaTusu- | Jlpyrue Buzbl IMpomexy
Cemectp Jlexiun TOpPHBIE YecKue TeNbHas poBaHHOE yueOHO TOYHAas Hroro
3aHIATHS 3aHIATHS pabota TECTHPOBAHUE | JEATENbHOCTU aTTeCTaIUs
5 8 30 0 12 - 30 20 100

[IporpamMmma oueHuBaHuA yueOHOIl 1esITeIbLHOCTH CTyA€HTa

5 cemecTp




Jlekuuu
[TocemnraemocTh, OIPOC, aKTUBHOCTH | JIP. 3a OJIUH ceMecTp - oT 0 10 8 6aios.

JlaGopaTopHble 3aHATHSA
YcTHBIH onpoc Ha T1abopaTOPHBIX 3aHATHX - OT 0 10 30 6aoB.

CamocrosiTesibHas padora
[ToaroroBka k 1abopatopHbIM 3aHATHAM — OT 0 10 12 GamioB

ABTOMﬁTHZ}HpOBﬂHHOG TECTUPOBAHUE — HE NIPEAYCMOTPEHO

Jlpyrue Buabl y4eOHOIi 1eATEJTbHOCTH
[TucbMeHHBIH (TECTOBBIN) KOHTPOJIb 3HaHUH— oT 0 10 30 GaymoB

IIpomeskyTouHas arTecTauus (IK3aMeH)
16-20 6a,110B — OTBET HA «OTIUIHO

11-15 6a/10B — OTBET Ha «XOPOIIIO»

6-10 6aJ1J10B — OTBET HA «YIOBJICTBOPUTEIHHOY»
0-5 6a/10B — HEYIOBJICTBOPUTEILHBIN OTBET.

Takum 00pa3oM, MaKCHMajbHO BO3MOXHas CcymMMma OaJloB 3a Bce BUJBI Y4eOHOMH
JESTSIIbHOCTH CTYACHTA 3a IMSTHIH CEMECTP IO TUCIUIUINHE «BHOJIOTHS pa3MHOXKCHHS U Pa3BUTHS
cocrasirszeT 100 0ayuIoB.

Tabmuua 2.2 Tabnuua nepecyera MONy4EeHHOW CTYAEHTOM CYMMBI OajUIOB 11O JWCIMIUIMHE
B OIICHKY (3K3aM€H):

91 - 100 6annoB «OTITUIHOY

71 — 90 6annoB «XOPOIIIO»

51 — 70 GaynoB «yZIOBIIETBOPUTEIILHO»

0 - 50 6annoB «HEYJIOBJIETBOPUTEIHHO




8. YueGHo-mMeTonm1ecKkoe u HHpOPMALHOHHOE OGeceyeHne MHCHUILIHHBI.

a) auteparypa:

Houaya A.K. Buosnorus uuamBuayansHoro pasButHs. B 2-x Tomax. Cn6, Cn6I'Y, 2005. 77
9K3.

AnukuH B.B. TIpaktukym no 6uonoruu WHAMBHIYyaJIbHOTO Pa3sBUTHUSA: Y4eOHO-METOIUYECKOE
nocobue s CTYAEHTOB GHOIOrHYECKOro baxynbrera, o6yuaromuxcs B Gakanaspuare. Caparos:
Wz parenscteo CapatoBekoro ynusepcutera, 2013. 68 c. 38 k3.

3. Tonuuenko B.A., Usano E.A., Hukepscosa E.H. Dm6puonorus. Mocksa: W3n. LEHTP
"Axanemus", 2004. 218 c. 26 k3.

6) npozpammnoe obecnevenue u Humepnem-pecypco
1. OC Windows (muuensuonnoe I10) uau OC Unix/ Linux (cBoGoHOE T10)
2. Microsoft Office (1uuensuonnoe I10) umm Open Office, JlibreOffice (cBoGoamoe I10)
3. Bpaysepsi Internet Explorer, Google Chrome, Opera u z1p. (cBoGoaHOE T10)
4. 3oHanbHas HaydHas OGuGIHOTEKa MMeHH B.A. Aprucesud CI'Y umenn H.I'. UepHsimesckoro
http:/library.sgu.ru
7. DnextponHas GuGnuoteunas cucrema UHOPA-M
8. Dnekrponnas 6ubnuoreunas cucrema KOPANUT
9. OnektponHas GubanoTeuHas cucrema AMBYKC
10. Dnexrponnas 6ubnuoreunas cucrema PYKOHT
11. DnexTponnas 6ubanoreunas cucrema BOOK .ru
12. Hayunas snexrponnas 6u6nmorexa eLIBRARY
13. DnexTponnas 6ubanoreunas cucrema IPRbooks
14. DnexTponHas 6ubanoreunas cucrema JIAHD

9. MaTepHna/ibHO-TeXHHYeCKOE ofecrieyenHe U CHHILTHHbI

YueGuble ayauTopuu i TpoBeneHHs 3aHATHH, pabouMe MecTa, OCHAILEHHBIE
aylMOBU3yaJIbHBIMU  CPENICTBAMH  (MYJITUMEMIHBIM  1EMOHCTPALIHOHHBIM KoMIuiekcom). [l
peanusauuu JaHHO# paGoyei MporpaMMBsl HCHONB3YOTCS ayauTopuu (kabuHeTsl), 060pyI0BaHHbIE
MEJIOBBIMH I0OCKaMH, ayIMOBU3YalIbHBIMH CPENCTBAMHU U MYJIbTHMEUIHBIMH JEMOHCTPAlIHOHHBIMH
kommniekcamu. Jloctyn crynentoB k WHTepHeT- pecypcam obecneumBaercs 3aiom OTKpBITOTO
Aoctyna Kk MHTepHeT-pecypcam B HayuHoii 6u6muoreke CI'V.

Bce  ykasanHele  nomemenus COOTBETCTBYIOT =~ JACHCTBYIOLIMM  CAaHUTADHBIM W
MPOTHBONOXAPHBIM HOpMaM, a Takke TPeOOBAHMAM TEXHHKH GE30MacHOCTH M OXpaHbl TpyJa mnpu
NMPOBE/ICHUH y4EOHBIX, HAY4HO-MCCIIEIOBATENILCKUX M HAyYHO-[POM3BOACTBEHHBIX pabor.

Hns npoBenenus mucumniauuel «Bronorus Pa3MHOXEHHS W DPa3BUTHA» B 30HAJIBHOM
Hay4HO# 6ubnnoTeke CI'Y umeercs B HEOGXOAUMOM KOTHYECTBE JuTeparypa.

Tpaxmuyeckyio nod2omoexy cTynenTsl npoxoasT Ha Gase JlabopaTopuu 6HOTEXHONOTHH W
PenpoAyKTHBHOK GHOIOrKH, YueGHOI 1aGopaTopuu MOJIEKYJIIPHOI GHOIOrHH.

[IporpamMma cocraBieHa B COOTBETCTBHM ¢ TpeGoBanuamMu ®I'OC no HampaBieHHIO
noarotoBku 06.03.01 Buonorus, npoduns ‘«YCTOHUNBOE PA3BUTHE FIKOCHCTEM»

i
ABgTop:
npodeccop kad. Mmopdonoruu u

9KoJioruu KuBoTHBIX CI'Y, 1. 6. H. B.B. Auukun

[Iporpamma akTyanu3upoBaHa U 0100peHa Ha 3aceanuu Kadeapsl MOPHOIOTHH 1
9KOJIOTHH KUBOTHBIX OT 26 Mast 2023 1. mporokost Nel0.



