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IlosicHuTeILHAS 3aMUCKA

PabGouass mporpamma kypca BHeypouHO#l pestensHOCTH «[loarotroBka k EI'D mo
Ouomnorum» paspabotana Ha ocHoBe denepasbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHjzapra cpegHero oOmiero oOpa3oBaHHUs, YTBEPXKAEHHOIO MpuKa3oM MuHHCcTEpCTBa
obpaszoBanusi u Hayku Poccuiickoii @enepanuu ot 17.05.2012r. Ne 413 (c u3MeHEHUsIMU U
nononHenusimu ot  12.08.2023r.); denepanbHoil 00pa3oBaTEIbHON MPOTPaMMBI  CPETHETO
ob1rero oopazoBaHus, yTBEpKIeHHOU mprkazoM Munnpocsemenus Poccun ot 18.05.2023r. Ne
371., otkpeiToro ©OaHka 3amanudi EI'D mo Owonormm, pa3MemIeHHOTO Ha  CaiTe
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege, Komudukatopa mnpoBepsemMbix TpeOOBaHHH K
pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeabHOW IpOrpaMMbl CPEIHEro  OOLIero
00pa3oBaHUs U IEMEHTOB COACPKaHUS Ul MPOBEICHUS €IUHOTO TOCYIapCTBEHHOTO SK3aMeHa
Mo OHMOJIOTUH, TOJTrOTOBJIEHHBIE (eNepaJbHbIM TOCYJAapPCTBEHHBIM OIO/PKETHBIM Hay4YHBIM
yapexnennem «PEJIEPAJIBHBI MHCTUTYT TIEJATOIMYECKUX W3MEPEHWI»,
Creuun¢ukanueid KOHTPOJBbHBIX H3MEPUTENbHBIX MAaTepUaIOB I MPOBEIACHHS €JUHOIO
rocy/lapCcTBEHHOI'O 3K3aMeHa 10 OMOJIOTHH, MOATOTOBJIEHHOHN (hefepaibHbIM rOCy1apCTBEHHBIM
610/PKETHBIM HaydHbIM yupesxkaennem «DEJIEPAJIBHBIN MHCTUTYT IEJATOT'MYECKUX
N3MEPEHU», a Take deepanbHoil paGoueii mporpaMMbl BOCITHTAHUS.

PabGouas mporpamma BHeypouHOU nestenbHOCTH «lloarotoBka k EI'D mo Omomorum»

npenHasHadeHa s oOydaromumxcs 10- 11-x kimaccoB W MMeeT MPaKTUKO-OPHEHTHPOBAHHYIO

HarpaBJIeHHOCTb. (OCHOBHOE Ha3HAYE€HHWE — IMOATOTOBKA BBIMYCKHUKOB K IIPOXOKJICHUIO
WTOTOBOM aTTECTALMM 110 IpeAMETY «bruonorus».

Pabouast mporpamma BHeypouHOU aestenbHOcTH «lloaroroBka x EI'D mo Omomorum»
paccunTana Ha 34 y4eOHbIX yaca B roq B 10 u B 11 kmaccax, mo lgacy B Henemo. B 10 kmacce
00001IaIOTCS M pacCMAaTPUBAIOTCSA 3HAHUS OO0 YPOBHSIX OpraHU3allMd >KUBOW MPHPOIBI, O
OMOJIOTMYECKUX MpOoIeccaxX MPOUCXOASIINX B TeJlaX U KIETKaX KUBbIX opraHu3MoB. B 11 kmacce
npojoyikaercss  (OpPMHUPOBAaHHE E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpHUEHTAIIHH, IKOJIOTUYECKOTO MBIIIICHHS], 30pOBOro o0pas3a >KU3HM, BOCIIHUTAHUE OEpEexHOTO
OTHOIIIEHUS K OKPYKaIOIIEH cpee.

3aiayu u3yyeHus Kypca:

1. Oco3HaBaTh €IMHCTBO U LEIOCTHOCTh OKPYXKAIOIIEr0 MUPA, BO3MOXHOCTH €r0

[I0O3HABAEMOCTH M OOBSCHMUMOCTH Ha OCHOBE JOCTHKeHMH Hayku. IlocteneHHo
BBICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHUE.

2. Oco3HaBaTh NOTPEOHOCTh U TOTOBHOCTh K CAaMOOOPa30BaHUIO, B TOM YHCIIE U B paMKax
CaMOCTOSTEJILHON JEATEIbHOCTH BHE LIKOJIBL.

3. OueHuBaTh >KU3HEHHBIE CUTYyallUM C TOYKH 3peHHs Oe30macHOro o0pasa >KU3HU U
COXpaHeHHs 3/0poBbs. OLEHHBATh 3SKOJIOTHYECKUI PUCK B3aMMOOTHOLICHUI YelOBeKa U
IIPUPO/IBL.

4. ®opMHUPOBATH 3KOJIOIMUYECKOE MBIIIJICHUE: YMEHUE OLICHUBATh CBOIO JIEATEIBHOCTh U
MIOCTYIIKU JIPYTUX JIIOJIEH C TOUKU 3pEHHsI COXPaHEHUs! OKPYKaIOLIeH cpesibl — TapaHTa XHU3HU U
Onaronoyuus JiroJei Ha 3emiie.

[leppogM4HOCT, M TOPSAAOK TEKYLIErO KOHTPOJIS W TNPOMEXYTOYHOW aTTeCTaluu
oOyyJaromuxcs o Kypcy BHEYPOUHOU AEATEIbHOCTH.

Htorosas arrecranusi BbIMycKHUKOB 10 kmacca, mpoBoauTcs B ¢opmare 3ayera Io
npoiiieHHOMY Kypcey, i 11 knacca npoBoautcs B popmare EI'D.

Omnucanue Mecta Kypca BHEYPOUHOH JIeATETbHOCTH B yUeOHOM ILJIaHe

Knacc 10 B 118

I'on 0Oyuenus 2024-2025 2024-2025
KonnuecTBo 4acoB B HEZIENIO 1 1
KonnyectBo yueOHbIX HE/lENb 34 34



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

Bcero uyacoB 3a yueOHblii ron | 34 | 34

Pa3nen 1. Ilnanupyemsple pe3yabTaThl OCBOCHHSI Kypca BHEYPOUHOU JESTEIBHOCTH

Pe3ynbraThl 0OCBOCHMS Kypca BHEYPOUHOU AEATENBHOCTH

JIngHOCTHBIE:

1) 3HaHUME OCHOBHBIX NPUHLUIOB U IpPaBWJI OTHOIIEHHUSA K JKUBOM MpHUPOJIE, OCHOB
3I0pPOBOTO 00pasa >KU3HU U 37I0pPOBhE-COCPETatONINX TEXHOIOTHIA;

2) chOpMHUPOBAHHOCTH IO3HABATEIBHBIX HHTEPECOB M MOTHBOB, HAIpPABJICHHBIX Ha
U3Y4YEHUE >KMBOW MPUPOJbl; UHTEJUIEKTYAIbHBIX YMEHUN (JI0Ka3bIBAaTh, CTPOUTH PACCYXKICHUS,
aHAJIM3UPOBaTh, CPAaBHMUBAThH, JENaTh BBIBOJBI M [p.); ICTETUYECKOTO OTHOUIIEHUS K >KMBBIM
0o0BEeKTaM.

MeranpeameTHsle:

1) oBnazeHue COCTaBISIOUIMMHU MCCIEI0BATEIbCKOM M MPOEKTHON J1eATelIbHOCTH,
BKJIIOYass YMEHHUS BHJIETh IMpoOJIeMy, CTaBUTh BOINPOCHI, BBIJIBUraTh TMIIOTE3bl, J1aBaTh
OTpeJieNieHus] MOHATUAM, KJIacCu(UIUpPOBaTh, HAOMIOAATh, MPOBOJIUTH IKCIEPUMEHTHI, JENaTh
BBIBOJIbI M 3aKJIFOUEHUS,

CTPYKTYpUPOBATh MaTepual, 0ObSICHSTh, JOKAa3bIBaTh, 3aIUILATh CBOU UJIEH;

2) ymeTh paboTaTh C pa3HbBIMHU MCTOYHUKAMH OHOJIOTHYECKOW HMH(OpPMAIMU: HAXOIUTh
OMOJIOTHYECKYI0 HH(OpPMALMIO B Ppa3IUYHBIX HCTOYHUKAX (TeKcTe YydeOHMKa, Hay4yHO-
MOMYJISIPHON JIUTEeparype, OMOJOrMYECKHUX CIIOBapsiX M CIPaBOYHMKAX), AHAJIU3UPOBATH U
OIIEHUBATh HH(POPMAIINIO, MPeoOPa30BhIBATh HHPOPMALIUIO U3 OJHOU (POPMBI B IPYTyIO;

3) BbIOMpaTh IIeJIeBble U CMBICIOBBIE YCTAHOBKM B CBOMX JEUCTBUSX M MOCTYIKax IO
OTHOILIEHHUIO K )KUBOU MPUPOJE, 310POBBIO0 CBOEMY U OKPYKAIOLIUX;

4) ucnosib30BaTh pedyeBble CPEACTBA JUIsl TUCKYCCUUM M apryMEHTAllUd CBOEH IMO3UIUH,
CPaBHUBATh Pa3Hble TOYKU 3PEHMs, APIYyMEHTHPOBATH CBOKO TOYKY 3pPEHUS, OTCTAUBATH CBOIO
MTO3ULIUIO.

[IpenmetHbIE
1) B nmo3HaBaTenbHOM (MHTEIICKTYAIBHOM) cdepe: BBIACIATh CYIIECTBEHHBIX MTPU3HAKOB
OMOJIOTHYECKHX OOBEKTOB (OTIMYMTEIBHBIX MPU3HAKOB JKUBBIX OPTaHW3MOB; BHJIOB,

aKocucTeM; Omocdepbl) U mporeccoB (0OOMEH BEIIECTB W IMpEBpaIllcHUE SHEPTHUH, MHTAHHE,
JIbIXaHWe, BBIJICNICHUE, TPAHCIOPT BEIIECTB, POCT, pa3BUTUE, Pa3MHOKEHUE, pPeryasuus
KU3ZHEJCATSNILHOCTH OpraHu3Ma; KPYrOBOPOT BEIIECTB U IMpeBpalleHue SHEPruH B
IKOCHCTEMaAX);

* IPUBOJUTH JOKA3aTENIbCTB (apTyMEHTAllMs) POJICTBA YEIOBEKa C MIICKOTMHUTAIOIIUMU
KUBOTHBIMH; B3aHMOCBSI3U YeJIOBEKa U OKPYXAIOLIEH cpebl; 3aBUCHMOCTH 3/I0pPOBbS UeIOBEKa
OT COCTOSIHUSL OKPY’KAIOIIEH Cpe/bl; HEOOXOIMMOCTH 3alllUThl OKPYKAIOIIEH CPEeJIbl;

* KJIacCU(PHUIMPOBATH — OMPEACNATh MPUHAIICIKHOCTH OHUOIOTUYECKHUX OOBEKTOB K
OIIPEAEIIEHHON CUCTEMATUYECKOM IpyIIIIE;

* OOBSICHATH POJIb OMOJOTMH B TPAKTHUECKON [EATENbHOCTH JIOACH; MecTa U POJHU
4eloBeKa B MPHUPO/IC; POACTBA, OOLTHOCTH MPOUCXOKICHHS U IBOJIOLUN PACTCHUIA U )KUBOTHBIX
(Ha mpuMepe COMOCTaBICHUS OTACIBHBIX TPYII); POJM PA3NUYHBIX OPraHU3MOB B KHU3HU
YeloBeKa; 3HaUYeHUsl OMOJIOTUYECKOTO Pa3HOOOpasus IUisi coxpaHeHus: Onocdepsl; MEXaHH3MOB
HACJIEICTBEHHOCTH M M3MEHYMBOCTH, TPOSBICHUS HACIEICTBEHHBIX 3a00JI€BaHUI y YeTOBEKa,
BHUJI000pa30BaHUS U

MIPUCTIOCOOJICHHOCTH;

* pa3nuyaTh HA TAOIMIIAX YACTH M OPTaHOUIBI KIICTKU;



* CpaBHUBATh OWOJIOTHYECKHE OOBEKTBI W TIPOIECCH, YMETh [IENaTh BBIBOJBI H
YMO3aKJIFOU€HUsI HA OCHOBE CPaBHEHHS;

* BBISBJIATH HW3MEHYMBOCTH OPTraHU3MOB; TIPUCIOCOOJICHUS OPTraHu3MOB K cpejie
oOWTaHUs; TUIBI B3aUMOJCUCTBHUS PA3HBIX BHJIOB B JKOCHCTEME; B3aHMMOCBSI3U MEXKIY
OCOOCHHOCTSIMU CTPOCHHSI KJICTOK, TKAHEH, OPraHOB, CUCTEM OPraHOB U UX (DYHKIUSIMU;

* BJIAJICTh METOJAaMHU OMOJIOTUYECKON HAayKH: HAOIOAATh W ONMHUCHIBATh OMOJIOTHYECKUE
OOBEKTHI M TPOIECCHI; CTABUTh MPOCTCHUITNE OMOJIOTHYECKUE IKCTICPUMEHTHI U OOBSICHATH HX
pe3yJIbTaThI.

2) B 11eHHOCTHO-OPHUEHTAIMOHHOM cdepe:

* 3HaTh OCHOBHbIE IPaBUJIa MIOBEJCHUS B IPUPOJIE U OCHOB 3JI0POBOTO 00pa3a JKU3HH;

* YMETh aHAJM3UPOBATh U OLIEHUBATh MOCIEACTBUN JEATEIILHOCTH Y€JIOBEKA B IIPUPO/IE.

3) B cdepe TpynoBoi nesTEILHOCTH:

* 3HaTh U cOOIIOAATH MpaBuiia paboThl B KaOMHETE OMOJIOTUH;

* coO01aTh MpaBuiia paboThl ¢ OMOJOrHYECKUMHU TPUOOPaMH U HUHCTPYMEHTaMU

(TmpenapoBaTbHBIC UTIIBI, CKATBIICIH, JIYITB, MUKPOCKOITHI).

4) B acretnueckoi cdepe: yMeTh OLEHUBATh C ACTETUYECKON TOUKHU 3PEHUS OOBEKTHI
YKUBOUW MTPUPOIBI.

Paznen 2. Conepxanue kypca (68 gacos, 1 dac B Hezento, 2 roj1a)

Tema 1. Buonoeus — nayka o sacusoii npupoode. Memoovi Hayuno2co no3Hanus (2 daca)
bronorus kak Hayka, ee JOCTWKCHHS, METOJbI TIO3HAHUS JKUBOH MPHUpOoabl. Posib Onosorun B
(hopMUPOBaHUHN COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MUDP. YPOBHEBas OpraHu3aIus u
sBOJIIOIMSA. OCHOBHBIE YPOBHU OpraHU3allMy >KUBOM MPHUPOJIbI: KIETOYHBIM, OPraHU3MEHHBIN,
MOMYJIAIIMOHHO-BUIOBOM, OHMOTEOLICHOTHYEeCKU, OnochepHbIii. buonornyeckue CHUCTEMBI.
OO6mue nmpu3HaKK OMOJOTHYECKUX CHUCTEM: KJIETOYHOE CTPOEHHE, OCOOCHHOCTH XHMMHUYECKOTO
cocTaBa, 0OMEH BEIIEeCTB U IPEBpaIIeHUs SHEPTUHU, TOMEOCTa3,

pa3apaKuMoCThb, IBUKEHHUE, POCT U Pa3BUTHE, BOCIIPOU3BEACHUE, IBOJIIOLIUS.

Tema 2. Knemka xax 6uonocuueckas cucmema (12 uacoe)

CoBpemeHHasi KJIETOYHAas TEOpUs, €€ OCHOBHbBIC TOJIOKEHHS, poJib B (HOPMHUPOBAHHUU
COBPEMEHHOIN €CTECTBEHHOHAYYHOW KapTWHbI MHUpa. Pa3BuTue 3HaHuM o0 kietke. Kimerounoe
CTpPOEHUE OpPraHHU3MOB — OCHOBa E€JIMHCTBA OPraHUYECKOTO MHpA, J0Ka3aTelbCTBO POJICTBA
YKUBOU TIPUPO/IBIL.

Muoroo6pa3ue  knetok.  IIpokapuotudyeckne W~ JyKapUOTHYECKHE  KIIETKHU.
CpaBHUTENbHAS  XapaKTEPUCTHKA KIETOK pPACTeHUH, IKUBOTHBIX, OakTepuid, TpuOOB.
XUMUYECKUH cOCTaB KIETKU. Makpo- U MUKPO3JIEMEHThl. B3auMocBs3b CTpoeHHs U (PyHKIUI
HEOPraHUYECKUX U OPraHMYECKUX BeleCTB (OENKOB, HYKIEHHOBBIX KHUCIOT, YIJIEBOJIOB,
munuaoB, AT®), BXoaamux B cocTaB KIETKU. POllb XUMUYECKUX BEUIECTB B KJIETKE M OpraHu3Me
yenoBeka. CTpoeHue kieTku. B3auMocBsa3b cTpoeHHs U PYHKIIUN YacTel U OPraHOUIOB KIIETKU
— OCHOBA €€

nenoctHoctd. OOMEH BEIIECTB U MPEBpAIllEHUs] DHEPTUU — CBOWCTBA JKUBBIX
OpraHM3MOB. DHEPreTUYeCKUi ¥ TMIIACTUYEeCKUd OOMeH, uX B3auMOCBs3b. Craguu
SHepreTHYeckoro oomena. bpoxkenue u npixanue. DOTOCUHTE3, €0 3HAYCHHE, KOCMHYECKas
poiib. ®azel hoTocuuTe3a. CBeTOBas M TEMHOBAs (Pa3bl

(dhoToCHHTE3a, UX B3aMMOCBS3b. XEMOCHHTE3. POJb XeMOCHHTE3UPYIONUX OaKTepuil Ha
3emiie. ['enetndeckas umHpopmamus B KieTke. ['€HbI, TeéHETHYECKH KOJ M ero CBOWCTBA.
MatpuuHblii XapakTep peakiuii Onocuntesza. buocuHres Genka M HyKJIeMHOBBIX KucaoT. Kietka
— TeHeTHYecKasl eIUHUIIA )KUBOTO. XpOMOCOMBI, UX cTpoeHHe (hopMa U pasmepsl) U (PyHKITHH.



Yucno XxpoMOCOM U UX BUIOBOE NMOCTOSHCTBO. COMaTHYECKHUE U MOJIOBbIE KJIETKU. JKHU3HEHHBIH
LUK KJIETKU: uHTepdaza u Muto3. MUTO3 — 1eJIleHle COMaTHYEeCKUX KIETOK. Meiio3.

@da3pl MUTO3a U Mel03a. Pa3BUTHE MOJIOBBIX KJIETOK y PACTCHUIN W KUBOTHBIX. JleseHne
KJIETKU — OCHOBA.

Tema 3. Opeanuzm kax ouonoeuueckas cucmema (16 yacon)

PazHooOpa3zue oOpraHu3MOB: OJHOKJIETOYHBIE W  MHOTOKJIETOYHBIC; aBTOTPO(EI,
rerepoTpodsl. Bupycel — HeKIIeTOYHBIE (POPMBI KHU3HH.

BocnpousBenenne opraHu3moB, ero 3HaueHHe. CrocoObl pa3MHOXKEHHS, CXOACTBO H
pa3nuyme IMoJIOBOTO M Oecroyioro pasMHOKeHHUs. OIUIOAOTBOPEHHE Y IBETKOBBIX PACTCHHUU H
MMO3BOHOYHBIX )KMBOTHBIX. BHEIIHee U BHYTpEeHHEE OII0I0TBOPEHHUE.

OHTOreHe3 M MpUCYIINe eMY 3aKOHOMEPHOCTU. DOMOPHOHAIBHOE M MOCTAIMOPHUOHAIBHOE
pa3BuTHe opranu3MoB. [IpuunHbBI HapyIIEeHUs pa3BUTHS OPraHU3MOB.

I'eneruka, ee 3amaun. HacnencTBEHHOCTh M M3MEHYMBOCTh — CBOMCTBA OPraHU3MOB.
Metonpl reHeTukd. OCHOBHbIE T'€HETUYECKUE TOHSATUS M CHUMBOJIMKA. XPOMOCOMHAas TEOpUs
HacyencTBeHHOCTH. COBpEMEHHBIE NPEICTABICHUS O TE€HE U TEHOME.

Tema 3. Opeanuzm kax duonoeuueckas cucmema (16 wacos)

Pa3HooOpa3zue oOpraHu3moB: OJHOKJIETOYHbIE M  MHOTOKJIETOYHBIE; aBTOTPO(dBI,
rerepoTpodsl. Bupycel — HekIeTouHbIe (POPMBI KU3HU.

Bocmpoussenenue opraHu3zMoB, ero 3HadeHue. CriocoObl pa3sMHOXKEHHS, CXOJCTBO U
pasnauyuue MoJIOBOro U Oecrosnoro pasMHokeHHus. OIIoOTBOPEHHE y LIBETKOBBIX PACTEHHUM U
MMO3BOHOYHBIX )KMBOTHBIX. BHeIIHee U BHYTpeHHEE OIUIOA0TBOPEHUE.

OHTOreHe3 M MpUCYIINEe eMy 3aKOHOMEPHOCTH. DMOPUOHAIBHOE U MOCTIMOPHUOHAIBHOE
pa3zBuTHe OpraHu3MoB. [IpWyMHBI HapylleHUs pa3BUTUS OpPraHU3MOB. ['eHeTHKa, ee 3aJayi.
HacneactBeHHOCT M M3MEHYMBOCTh — CBOMCTBA OpraHu3MoB. Metoapl reHeTuKd. OCHOBHBIE
TreHeTUYEeCKUe MOHATHS U CUMBOJIMKA. XPOMOCOMHAs TeOpus HaciencTBeHHOCTU. CoBpeMeHHbIe
MIPEJICTaBJICHUS] O T€HEe M I'eHOMe. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH, MX IMTOJIOTHYECKUE
OCHOBBI. 3aKOHOMEPHOCTH HacJIe[JOBaHUs, ycTaHOBJIeHHbIe [. MeHaeneM, UX LUTOJIOTUYECKUE
OCHOBBI (MOHO- U TUTHOPUTHOE CKPEIIUBAHUE).

3akonbl T. MopraHna: cuenjeHHOe HacjelIOBaHUE MPU3HAKOB, HApYUICHHE CLEIUICHUS
reHoB. ['eneruka moisia. HacnemoBanue MpU3HAKOB, CIEIUIEHHBIX C MMoJioM. B3ammoneiicTBue
reHoB. ['eHOTUIT Kak LieflocTHas cucreMa. ['eHeTnka denmoBeka. MeTONbl U3y4eHUS T€HETHKU
yenoBeKka. Perienne reHeTuyeckux 3aiad.

CocraBieHne cxeM CKpellMBaHUsA. 3aKOHOMEPHOCTH MU3MEHUMBOCTH. HeHacnencTBeHHast
(MomudukanmonHas) u3MeHYuMBOCTh. Hopma peakuuu. HacnencTBeHHass HM3MEHUHUBOCTH:
MyTallMOHHAsl, KOMOMHATUBHAs. Buabpl MyTauuii U UX NPUYUHBI. 3HAUYE€HUE W3MEHUYUBOCTH B
YKU3HU OPTaHU3MOB U B SBOJIIOIIHH.

3HavyeHue reHeTUKU JUId MeauiuHbl. HacnencTBeHHbIe 001€3HH YenoBeKa, UX MPUYHHBL,
npopunakTuka. BpeaHoe BiIusHHE MyTareHOB, alKOToJs, HAPKOTUKOB, HUKOTHHA Ha
TFEHETUUYECKUI almapar KIETKU. 3allluTa Cpelsl OT 3arpsA3HEHUs MyTareHamu. BelsBieHune
HCTOYHHUKOB MYTareHOB B OKpYy»Karoliel cpejie (KOCBEHHO)H OIEHKAa BO3MOKHBIX MOCIEICTBUN
UX BIMSHMS Ha cOOCTBEHHBIH opraHu3Mm. Cenekius, ee 3aadyd M IMPAKTUYECKOE 3HaueHHe.
Bxnan H. W. BaBwioBa B pa3BUTHE CeJEKIMU: Yy4YEHHE O IIEHTpaxX MHOrooOpasus Hu
IIPOUCXOXKACHNUS KYJIbTYPHBIX pPacTE€HUH; 3aKOH TOMOJIOTMYECKHX pSAJOB B HACIIEICTBEHHOU
MU3MEHUUBOCTH. METOIbI CENEKIIMN U UX T€HETUYECKNE



OCHOBBI. MeTozbl BBIBE/ICHHSI HOBBIX COPTOB PACTEHUH, MOPOJ KUBOTHBIX, IITAMMOB
MUKPOOPraHU3MOB. 3HAYCHHE TEHETHKH JUIsl CeNIKIMH. bruonornyeckne OCHOBBI BBIPAIIMBAHUS
KYJIBTYPHBIX PACTEHHI U JOMAIIHUX >KUBOTHBIX.

buotexnonorus, ee HanpaBieHus. KierouHas W TeHHas WHXKEHEpPUs, KIOHHPOBAHUE.
Ponpb ki1eTouHo# TeOpHUK B CTAHOBJIEHUU U PA3BUTUU OMOTEXHOJIOTMU. 3HAYEHHE OMOTEXHOJIOTUH
IUISL Pa3BUTHUSl CEJEKIHMH, CEJIBCKOTO XO3SMCTBA, MHUKPOOHOJIOTHYECKOH IMPOMBINIICHHOCTH,
COXpaHEHHs TIeHO(OHAA IJIaHEeThl. OTHUYECKHE acCHeKThl HEKOTOPbIX MCCIEAOBAHUN B
OMOTEXHOJIOTHH (KIOHHPOBAHUE YEIOBEKA, HAIIPABICHHBIC N3MEHEHHUS TEHOMA).

Tema 4. Cucmema u MHo2o00pazue opeanuyecko2o mupa (16 yacos)

Mmuoroo6pa3ue opranu3moB. 3Hauenue padot K. Jlunnes u XK.-b. Jlamapka. OcHOBHBIE
CHUCTeMaTH4YeCKue (TaKCOHOMHYECKHE) KaTeropuu: BHJ, pOJI, CEMEWUCTBO, OTpsA (HOPSAOK),
KJ1acc, TUII (OT/IeN), IAPCTBO; UX COTIOTYMHEHHOCTb.

HapcTtBo OGakTepuii, CTpOEHHE, KUZHEAEATEIbHOCTh, Pa3MHOXEHHUE, POJib B MPUPO/IE.
baktepun — Bo3OynuTenu 3a00JieBaHUN pAacTEHUM, >KUBOTHBIX, dYenoBeka. lIpodumaxTrka
3a00JIEBaHNM, BBI3BIBAEMBIX OaKTEPUIMH.

[HapcTtBo TpuOOB, CTpoeHUE, >KHUIHEACATEIHHOCTh, pa3MHOXeHue. lcmosp3oBanue
rpuOOB ISl TIONYYCHHsT TPOMYKTOB THMTAaHUS W JieKapcTB. Pacmo3HaBaHWe CheNOOHBIX |
SIOBUTBIX  TpuboB. JlumailHuku, uX  pa3HooOpazue, OCOOEHHOCTH  CTPOEHUS U
KHU3HEIeATeIbHOCTH. PoIb B mpupo/ie TpHOOB U JIMIITAHUKOB.

apctBo pacrenuit. CtpoeHue (TKaHHW, KJIETKHA, OPTaHbl), KHU3HEACATEIHLHOCTh U
pPa3MHOXEHHE pACTUTEIbHOTO OpraHu3Ma (Ha MpUMepe MOKPHITOCEMEHHBIX pPACTEHUN).
Pacnio3naBanue (Ha prCyHKax) OpraHoB pacTCHH.

Mmuoroo6pa3ue pacrenuit. OCHOBHBIE OTAENbI pacTeHUH. Kiacchl MOKPHITOCEMEHHBIX,
POJIb pacTeHUi B IPUPOJIE U KU3HU YETOBEKA.

HapctBo *UBOTHBIX. OJHOKIETOYHBIE U MHOTOKJIETOYHBIE KUBOTHBIE. XapaKTepUCTHUKA
OCHOBHBIX THIIOB O€CIIO3BOHOYHBIX, KJIACCOB WIEHUCTOHOTHX. (COOEHHOCTH CTPOEHUS,
KHU3ZHEJEATEIbHOCTH, PA3MHOKEHHUS, POJIb B IPUPO/JIE U )KU3HU YelIoBeKa. XOpIOBbIE )KUBOTHBIE.
XapakTepucTUKa OCHOBHBIX KilaccoB. Poiib B mpupoe u ku3HU denoBeka. Pacro3naBanue (Ha
PUCYHKAX) OPTaHOB U CHCTEM OPraHOB Y )KUBOTHBIX.

Tema 5. Opeanuszm uenogexa u e2o 300posve (16 uacos)

Tkanu. CtpoeHue M KHU3HEACSITEIbHOCTb OPTaHOB M CHCTEM OPraHOB: MHILEBAPECHMUS,
IbIXaHUs, BbIIENEeHUs. Pacrmo3HaBaHue (Ha pHUCYyHKax) TKaHEH, OpPraHOB, CHUCTEM OPraHOB.
CrpoeHrne W KHU3HEACATEIHLHOCTb OPraHOB M CHUCTEM OPraHoOB: OIOPHO-IBUTATEIbHOM,
MMOKPOBHOM, KpoBooOpamienus, numpooOpamieHus. Pa3MHOXXeHHEe U pa3BUTHE YeJOBEKa.
PacnioznaBanue (Ha puUCyHKax) OpraHOB M CHUCTEM OpraHoB. BHyTpeHHsis cpena opraHuzMa
yenoBeka. ['pynmnsl kpoBu. [lepenuBanue kpou. UMMyHuter. OOMEH BelIECTB U IPEBpAICHHE
SHEPTMHM B OpraHu3Me 4YejnoBeka. Butamuubel. HepBHas M JHIOKpPUHHAs CUCTEMBI.
HeiiporymopanbHas peryisuus NpOLECCOB >XKU3HENEATENbHOCTH OpraHu3Ma Kak OCHOBA €ro
LIEJIOCTHOCTH, CBSI3H CO CPENOM.

Amnanmuzatopsl. Oprassl 4yBCTB, X poJib B opranuszMe. Ctpoenue u pyHkuuu. Beiciias
HepBHas nesTenbHocTh. CoH, ero 3HaueHue. Co3HaHME, NMaMsTh, SMOILMU, PEUYb, MBILIUICHHE.
OcoOeHHOCTH TICUXHMKH uenoBeKka. JInuHas M oOliecTBeHHasi TUTHEHa, 3/I0pOBbIi 00pa3 >KU3HU.
[Ipo¢unaktuka WHMEKIMOHHBIX 3a00JeBaHUN (BUPYCHBIX, OaKTepHAIbHBIX, T'PUOKOBBIX,
BbI3bIBAEMBIX JKUBOTHBIMH).

[Ipenynpexnaenue TpaBMaTH3Ma, IpUEMBbl OKa3zaHMs nepBod momou. [lcuxmueckoe u
¢usnyeckoe 310poBbe  yenoBeka. DakTopel  370poBbS  (AYTOTPEHUHI, 3aKaJHBaHHUE,



JBUTaTelbHasl akTUBHOCTh). DakTtopbl pucka (CTpecchl, TUIOAWHAMHUA, IEPEYTOMIICHUE,
nepeoxyuaxjaenue). Bpenneie u

II0JIE3HbIE TPUBBIYKH. 3aBUCUMOCTb 3JI0POBBSl UYEJIOBEKA OT COCTOSIHUS OKpY)Karolen
cpeapl. CobmofeHne CaHUTAPHO-TUTMEHWYECKUX HOPM M TPaBMII 37I0POBOTO 00Opasza >KHU3HH.
PenponykruBHoe 310poBbe  yenoBeka. llocnencTBus  BIMSHUS — QIKOTrOJIs, HUKOTHHA,
HapKOTHUYECKUX BEILIECTB HA Pa3BUTHE 3apO/IbIIlIa YEJIOBEKA.

Tema 6. Deomoyus sHcusou npupoowl (64acos)

Bupn, ero xpurepuu. [lonmymsmnus — cTpyKTypHasi €IMHULIA BUJA U dJIEMEHTapHas €IMHULA
sBosronl. MukposBomonus. OOpazoBaHue HOBBIX BHIOB. CrocoObl  BHA00Opa3oBaHUSL.
Pa3BuTHe »BOMOLMOHHBIX UAEH. 3HaueHue 3BomonroHHON Teopun Y. JlapeuHa. B3zaumocssi3p
JBIDKYIIAX CUJT ABOJIFOIMH. DOPMBI €CTECTBEHHOTO O0TOOpa, BUIBI OOPHOBI 3a CYIIECTBOBAHMUE.
CunTteTHueckas TeOpus SBOJIONUU. DiieMeHTapHbie (axTopsl 3Bosonuu. Mccenenosanus C.C.
YerBepukona. Pons  osBomronmonHodt  Teopun B (POPMUPOBAHMHM  COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MHpa. JJoKa3aTesbcTBa IBOJIFOLUY KUBOM MPUPOIbl. Pe3ynbraThl
SBOJIIOIMM: TPUCIOCOOIEHHOCTh OPraHU3MOB K cpene oOuTaHusi, MHOrooOpasue BHUJOB.
MakponsBomtonius. Hanpasnenust u iyt sosrorn (A. H. Cesepuos, U. U. IlImansraysen).
buonornueckuii mporpecc u perpecc, apomopdo3, uanoaganTamus, Aerenepanus. [[pudaunsl

OMOJIOTMYECKOro IMporpecca U perpecca. ['MmoTe3sl BO3SHUKHOBEHHS JKU3HM Ha 3eMiie.
OcHoBHbIE apOMOP(O3bI B BOTIOIUHN PACTEHUH U )KMBOTHBIX. Y CIIOKHEHHE JKUBBIX OPraHU3MOB
B IIPOILIECCE IBOJIOLIUH.

[IpoucxoxneHnue 4denoBeka. YemoBek Kak BHJ, €r0 MECTO B CHUCTEME OPraHUYECKOTO
MHpa. ['MroTe3pl NpOUCXOKICHUS YesloBeKa. [[BMKylue CHiIbl M 3Tambl 3BOJIIOLMHU YEIOBEKA.
UYenoBeueckne pacel, UX T'E€HETUYECKOE pOJACTBO. buoconumanpHas nOpUpoAa 4YesIOBEKa.
ComnmanbpHas 1 IpUPOIHAS Cpena, afanTaluy K HEH YeloBeKa.

Tema 7. Dxocucmemvt u npucyujue um 3akoHomepHocmu (2 uaca)

Cpenpl oOuTaHusl OpraHU3MOB. DKOJIOTUYECKHE (PAKTOPBI: aOMOTHYECKHE, OMOTHYECKHE,
UX 3HaueHue. AHTPONOTeHHBIN (PaKTop.

Dkocucrema (OMOreoneHo3), ee KOMIIOHEHTHI: MPOAYLIEHTbI, KOHCYMEHTBI, PEIylEHTHI,
ux poJsib. BumoBas v mpocTpaHCTBEHHAs CTPYKTypa SKocucTembl. Tpodudeckue yposuu. Llenu u
CETH IUTAHUS, UX 3BCHbSI.

[IpaBuna skonornyeckoi nupamuabl. CocTaBiIeHUE CXEM MepeJayd BEUIECTB U SHEPIrUU
(menelt u ceTeit muTaHuUA).

Pa3noobpasue »skocuctem (6uoreoreHo3oB). CaMopa3BUTHE U CMEHAa DSKOCHUCTEM.
YCTOMYMBOCT M JMHAMHKA JKOCHCTEM. bHojormueckoe paszHooOpaszue, caMOperymsiius u
KPYTOBOPOT BEIIECTB — OCHOBA YCTOMYMBOTO Pa3BUTHUS SKOCUCTEM. [IpHumMHBI yCTOMYUBOCTH U
CMEHBbl JKOcucTeM. V3MeHeHHMsT B 3KOocHCTeMax 0], BIUSHUEM JIEATEIbHOCTU YeJIOBEKa.
ATpO3KOCHCTEMBI, OCHOBHBIE OTINYHUS OT IPUPOJHBIX IKOCUCTEM.

buocdepa — rnobanbHas skocucrema. Yuenue B. U. Bepnazackoro o 6uocdepe. Kusoe
BellecTBO, ero GpyHkiuu. OcobeHHOCTH pacnpeneneHus Ouomaccsl Ha 3emie. buonornyeckuii
KPYroBOPOT BEIIECTB U INpEBpallleHue SHepruu B 6uocdepe, posib B HEM OPraHU3MOB Pa3HbIX
1apcTB. DBOMIONUS OHoCchepHl.

I'moGanbHble u3MeHeHUs B Ouocdepe, BbI3BaHHBIE JIEATEIBHOCTHIO  YEJOBEKa
(HapyIIeHHe 030HOBOTO JKpaHa, KUCIOTHBIE JOXKIHM, MapHUKOBBIA 3dekt u ap.). [Ipobremsbl
ycToifunBoro pasButus Ouocdepbl. CoxpaHeHHe MHOrooOpasusi BHIOB Kak OCHOBA
ycToifunBoctu 6uocdepsl. [IpaBuiia noBeeHus B MPUPOIHON cpene.

Buowl desmenvnocmu ob6yyaiowuxcs, HanpasienHvle Ha OOCMUICEHUE pe3yIbmama.



I'pynmoBast 1 MHAMBHyalbHas; paboTa ¢ HOPMAaTHBHBIMH JOKYMEHTaMH, C y4eOHBIMU

mocoOusiMU 1O TOoAroToBKe K EI'D, ¢ TectamMu M TeKCTaMU, TPEHHHT, MPAKTUKYM, OTBETHI Ha

IMOCTABJICHHBIC BOIIPOCHI KaK PE3YJbTAT CAMOCTOATCIBHOIO OCMBICIICHHA W PCHICHUA 3ajady,

pemenue TectoB B popmare EI'D Ha 3aganHOe BpeMsi, pellIeHHe CUTYAIIMOHHBIX 33/1a4, pelIeHHe

1 opopMIIeHHE TPAKTUYECKUX 331a4d B COOTBETCTBHE ¢ crnenubukanmsivu EI'D, ananus padot

YUYEHUKOB pa3HbIX JIE€T, TPEHUPOBOYHO- JIMArHOCTHYECKHE paboThl, peneTuruoHHbli EID,

HCIIO0JIb30BAHUC PA3JIMYHBIX KAaHAJIOB IIOUCKA I/IH(bOpMaIII/II/I.

KaJIeHIlapHO-TeMaTI/I‘leCKOC IMJIAHUPOBAHUEC yqeﬁﬂoro MaTepuajia 10 xaacc

Ne | Tema

Tewma 1. buosorust — Hayka o >kuBOM npupoie (2 yaca)

1. brosorus xak Hayka, ee JOCTH)KCHHSI, METOIbI TO3HAHUS JKHBOU TIPUPO TG

2. YpoBHEBas OpraHu3anus KU3HU

Tema 2. Knetka kak 6uosnorudeckas cucrema (12 gacos)

3. CoBpeMeHHast KJIETOYHAsI TEOPHS

4. MHuoroo0Opasue kinerok. [IpokaproTndeckie u 5yKapuoTHUYECKUE KIETKU

5. XHUMUYECKUN COCTaB KIETKH

6 Crpoenue kieTkd. B3aumocBs3b cTpoeHus U (GyHKIMI YacTell U OpraHoMA0B KIETKU —
OCHOBA €€ IIeJIOCTHOCTH

7. OOMeH BemeCcTB W MPEBpAlcHUS DSHEPrUM — CBOWCTBA JKUBBIX OPTraHHU3MOB.
DHepreTuyeckuil ¥ niacTuueckuii 0OMeH, MX B3aUMOCBSI3b

8. Cranuu sHEpreTuyeckoro oomMena. bpokeHue u apIxaHue.

9. doTocuHTE3, €ro 3HA4YeHHe, KocMHudeckas poJsib. Da3wel GorocuHTe3a. CBETOBBIE U
TEMHOBBIE  peakiuud  (OTOCHMHTE3a, MX  B3aUMOCBS3b. XemocuHTe3. Poub
XEeMOCHHTE3UPYIOMHNX OaKkTepuii Ha 3emiie

10 I'enetnveckass wHbOpManus B KieTKe. ['€HBI, T€HETUYECKUNH KOJ M €ro CBOMCTBA.
MaTpudHbIi XapaKkTep peakiuii OnocuHTe3a.

11. buocunTe3 6enka M HyKJIEHHOBBIX KUCIIOT

12 Kierka — reHeTmdeckas €QWHHIIA >KHBOTO. XPOMOCOMBI, MX cTpoeHue (dopma u
pa3Mepsl) U QyHKIUH. YUCIO XpOMOCOM M UX BUJOBOE NOCTOSTHCTBO. COMaTHYECKHE U
TIOJIOBBIE KJIETKH.

13. Ku3HeHHbIl LMK KIETKU: HHTepdaza U MHUTO3. MHUTO3 — JI€JIeHHE COMAaTUYECKHX
KJIETOK .14.Meiio3. ®a3sl MUTO3a U MeH03a

14. Pa3BuTHE MOJIOBBIX KJIETOK Y pACTEeHHI U )KUBOTHBIX. JleJleHne KIeTKH — OCHOBA

Tema 3. Opranusm kak 6uonorndeckas cucrema (12gacon)

15 Pa3HoobOpa3ue opraHu3MOB: OJHOKIETOYHBIE ¥ MHOTOKIIETOUHBIE, aBTOTPOQBI,
reTepOTPOdBI.

16 Bupychl — HekieTouHble (hOPMBI JKU3HH

17. Bocmpoussenenue opranu3moB, ero 3Hauenue. CrocoObl pa3MHOMKEHUS, CXOJICTBO H
pasnuyuue MOJIOBOrO M Oecroyioro pa3smMHOxeHHUs. OTMIoJ0TBOPEHHE Yy IBETKOBBIX
pacTeHuii ¥ TO3BOHOYHBIX KUBOTHBIX. BHEIITHEe ¥ BHYTpEHHEE OIJIOJOTBOPEHHE

18 OHTOreHe3 W MpUCyHIME €My  3aKOHOMEpPHOCTH.  OMOpHOHAJbHOE U
MOCTAMOpPHOHANBHOE pa3BUTHE OpraHu3MoB. [IpUUMHBI HapyIIeHHs Pa3BUTHS
OpPraHu3MOB

19. I'enetuka, ee 3amaun. HacneAacTBEHHOCTh M M3MEHUYUBOCTh — CBOWMCTBA OPTaHU3MOB.
Metonel reHeTHKH. OCHOBHBIE TE€HETUYECKUE MOHSATUS M CHMBOJIHMKA. XPOMOCOMHAS
Teopusi HacneAcTBeHHOCTH. COBpeMeHHbIE PEACTaBICHUS O TeHE U TeHOMeE

20. 3aKOHOMEPHOCTH HACJEICTBEHHOCTH, UX LIMUTOJIOTMYECKUE OCHOBBI. 3AKOHOMEPHOCTHU
HacJIeIOBaHusl, ycTaHOBIeHHbIe [. MeHaenem, uX UTOJIOTHYECKHE OCHOBBI (MOHO- U
JTUTUOPUTHOE CKPEIIHBAHHE).

21. 3akonbl T. MopraHa: ClelJIeHHOE HaclleJJOBaHHE MPU3HAKOB, HAPYIIICHUE CIETIIICHUS




renoB.] ' eneTuka noaa. HacinegoBanue IMPU3HAKOB, CLCIIJICHHBIX C ITIOJIOM.

22. B3aumopeiictBue reHoB. ['@HOTHMII Kak LENOCTHAas cUCTEMA. ['€HeTHka delloBeKa.
MeTto bl W3ydeHHsI TGHETUKU 4elloBeka. Perenune reHetndeckux 3amad. CocTaBieHue
CXEM CKpEIIMBaHU

23. 3aKOHOMEPHOCTH W3MEHYUBOCTH. Henacnencreennas (Mo uKannoOHHA)
M3MEHUMBOCTh. Hopma peakmum. HacnencTBeHHas HW3MEHYMBOCTB: MYyTallMOHHAS,
KOMOWHaTHBHAs. BHUIbI MyTanuii ¥ UX TPUYUHBL. 3HAYCHHEC W3MCHUYMBOCTU B YKU3HU
OPraHW3MOB H B IBOJIFOIHH

24, HacnencrBenubie 00JIe3HN YENIOBEKA, MX MPUYUHBL, TPodHIakTHKa. BpenHoe BiusiHue
MYTareHOB, aJIKOTOJIsI, HAPKOTUKOB, HUKOTUHA HAa TCHETUYCCKHI armapaT KICTKH.

25. Cenekuusi, €€ 3aJ1a4M M MPAKTHUECKOE 3HaAaUeHHE. MeTO bl CeNeKInu

26. bruoTtexHonorusi, ee HarnpapiieHus. KileTouHast U reHHast HHKEHEPHsl, KIIOHHPOBaHHE

Tema 4. Cuctema u MHOTOOOpa3ue oprannu3mMoB (6 4acoB)

27. Cucrematuka. [lapctBo bakrepun

28. Hapcto ['pu6sl. JInmaitauku

29. apctBo Pactenusi. Kopens kak opran pactenus. Jluct — opran pacrenus. [loOGer.
Crebenb

30. [IBeTok — Buaom3MeHeHHbIH TTooer. [1moae1 1 cemena

31. Bonopocnu. Mxu. [TanmopotHukooOpa3Hbie

32. I'onocemennsie. [TokpbITOCEMEHHBIC

33-34 | TpenupoBovHas paboTa

KasiengapHo-TemaTnyeckoe njiaHMpoBaHue ydyeOHoro marepuasa 11 kiaacc

Ne

| Tema

Tema 4 Cucrema u MmHOrOOOpasue oprann3MoB (10 gacoB)

1. apctBo  KusotHbie. Ilpoctedimime. Kiaccel KopHeHoxku, JKTyTHKOBEIE,
Nudyzopun

2. Tun Kwumeunononoctueie. Tun Ilmockue wepBu. Knaccel PecHuuHble 4epBU U
CocaJIbIIIUKH.

3. Kunacc Jlentounsie uepBu. Tun Kpyriibie yepBu.

4, Tun Konwsyateie uepBu. Tun Mosuttocku. Knaccel bproxonorue u
JIBycTBOpUaTHIE.

5. Tun Ynenucronorue. Kinacc PakooOpasnusie. Kimace Ilaykoo6pa3ubie

6. Knacc Hacekompble. Tun Xopaoseie. Knace JlaniietHuku

7. Knacc Pri0b1. Knacc 3eMHOBOIHBIE

8. Knacc IIpecmbikatomumecs. Knacc [Ttuip.

9. Knacc Mnekonutaromue. CtpoeHue

10. Kitacc mnekonurarorue. MHOroo6pasue

Tema 5. Opranusm yenoBeka u ero 310poBbe (16 yacoB)

11. Tkanu. OnopHo-JBUTaTeIbHas CUCTEMA

12. Ckener yenoBeka. MpIisl

13. Buytpennss cpena opranusma. Kposs. UMmyHuTeT

14. KpoBooOpamienue. [laBnenue kposu. ITynbe

15. Jpixanue. ['a3000MeH B JIETKUX U TKaHAX

16. [Iutranue u nuiEeBapeHue

17. OOMeH BellecTB. 3HaYeHHE BUTAMUHOB B OOMEHE BEIECTB

18. Brigenenue. MoueBsinenurenbHas cucreMa. Koxa. Tepmoperynsnus
opranmusma

19. Perymsiius gyHKmii B opranuzMe. JHIOKpUHHAS crucTeMa. [ OpMOHBI

20. HepsHas cucrema u ee pyakimu. [Tonsarue o peduekcax

21, IHHC. CnunaHoit u ronoBHo# mMo3r. [lepudepuyeckas HepBHast cuctema




22. Anammsaropsl. CtpoeHue u GyHKIuH riaza. CryxoBoi aHAIH3aToOP

23. Opraspl paBHOBECHSI, MBIIIEYHOTO U KO’KHOTO YYBCTBa, OOOHSHHUE U BKYC.

24, BH/I: OcoGennoctu mncuxuku dyenoBeka. CoszHanme. Ilamsats. Omormn. Peusb.
Mpimienue.CoH.

25 3nopoBsIit 00pa3 xu3HU. JInYHAs U 0OIIECTBEHHAS TUTHEHA.
ITpo¢punakrTuka nHPEKIMOHHBIX 3a00aeBannii. OKa3aHue EPBOM MOMOIIIH.

26. [Ncuxuueckoe M PU3NIECKOE 3I0POBLE YeTIOBEeKa. BpeTHbIe U TOJIe3HbIC
TIPUBBIYKH

Tema 6. DBorOIMS )KUBOM PUPOABI (6 4aCOB)

27. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH (MOMYISIIMOHHO-BHJIOBOI YPOBEHbD KU3HH)

28. 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH (TOMYIISIIMOHHO-BUIOBOH YPOBEHb
KU3HN)

29. 3aKOHOMEPHOCTH U3MEHYHBOCTH

30. OCHOBBI CEJIEKIIUU ¥ OMOTEXHOJIOTHH

31. Pa3BuTHE 3BOIOIMOHHBIX IPEACTaBIeHUN B OMoaoruu. CUHTeTHYecKast
TEOPHSI SBOJTIOITUHI

Tema 7. DxocucTeMbl ¥ IPUCYIIME UM 3aKOHOMEPHOCTH (2 yaca)

32 Okosorust opranuzMoB. Coo0IIecTBa KUBBIX OPraHU3MOB

33 OkocucteMbl. OCHOBA OXpaHbl PUPOIBI

34 JlemoHcTpamoHHb1i BapuaHT EI'D
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