Pabouast mporpamma pa3paboraHa Ha ocHOBe aBTopckod mnporpammbl H.U.Conun,
B.b.3axapo «IIporpamma ocHOBHOTO o0OImIero ooOpa3oBaHus.  buojorusa.  5-9 Kkiacchl.
Konnenrpuaeckuit kype» M.: Ipoda, 2017.

Jlannast pabouasi mporpaMMa OpHEHTHMPOBAaHAa Ha HCIIOJIb30BaHHE  Y4YEOHUKOB I10
Owonornt ©  y4eOHO-METOMUYECKHX TMocoOmii mnpeamerHo nuHUM «Cdepa KU3HU»
(KOHILIEHTPUUYECKUN KypC), CO3/IaHHBIX KOJIJIEKTUBOM aBTOPOB Mo pykoBoactBoM H.M. Conuna.

[Iporpamma  cooTBeTCTBYyeT  mojokeHHsM  DenepaqbHOTO  TOCYAapCTBEHHOTO
00pa30BaTeNBLHOrO CTaHIApPTa OCHOBHOTO OOIIero oOpa3oBaHUsS, B TOM YHUCIIE TpeOOBaHUSA K
pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MporpamMmbl, (yHIAMEHTATHLHOMY SIPY
coliepkaHusi o0miero oOpazoBaHuUs, NPUMEpPHOW mporpamme 1o Ouonoruu. IIporpamma
OTpaxkaeT WJeu U mojoxkeHus KoHIenuuu ayXOBHO-HPABCTBEHHOTO PAa3BUTHUSI U BOCIUTAHUS
JUYHOCTHU rpakaannHa Poccun.

1. Conepxxanue yueOHOro nmpeamera

«buogaorusi. YUenosek. 8 kiace» (68 u, 2 4 B Hege110)
Paznea 1. MecTo yetoBeka B cucTeMe OpraHn4eckoro Mmupa (2 4)

YenoBek Kak yacTh )KMBOH MpUpobl. MecTo yenoBeka B CUCTEME OPraHMYeCKOro MUpa.
qepTLI CXO0ACTBA YCJIIOBCKA U XUBOTHBIX. CXOIICTBO " pasjindus YCJIOBCKA U I-IG.]IOBE’:KOO6p213HI)IX
00e3bsH. YenoBek pa3yMHBIH.

JdeMoHcTpanus

CkeneTsl 4ea0BeKa U MO3BOHOYHBIX. TaOIHIIbl, CXEMbI, pUCYHKH, PACKPBIBAIOLINE YEPThI

CXOACTBA YCJIIOBEKA U ) KUBOTHBIX.

Paznen 2. [Ipoucxoxkaenue yenoBeka (2 4)

Bbuonoruueckue u conupanbHblie (pakTOphl aHTPOIOCOLMOTEHe3a. DTalbl aHTPOIIOTeHEe3a U
(bakTOpHl CTAaHOBIICHHS YelloBeKa. Packl yeaoBeka, X MPOUCXO0XKICHHE U €IMHCTBO.
JdeMmoHcTpanus

Monens «IIpoucxoxaenue yenoBeka». MoJenn 0CTaTKOB MaTepHaIbHOM MEepBOOBITHON
KyJIbTYpHI YesoBeka. M3o0paxeHnne npeacraBuTeneil pa3iuyHbIX pac 4eIoBeKa.

Pasnen 3. Kparkass ucropusi pa3sBUTHSI 3HAHMH O CTpPOeHMH M (YHKOUSIX OpPraHu3sMa
yesioBeka (1 u)

Hayxu o denoBeke: aHatomusi, pU3nOIOTUs, TUrHeHa. Benukue aHaTOMbI U (PU3HOJIOTH:
I'unnokpar, Knasauii ['anen, Anapeac Bezanmii.
JdeMmoHcTpanus

[opTpeTs! BeNMUKUX YIEHBIX — aHATOMOB U (PH3HOJIOTOB.

Paznen 4. O0mmii 0630p cTpoeHus u PyHKIUIT opraHu3Ma desaoBexa (4 1)

Knerounoe cTtpoenue opranuzMa. TkaHu: SHUTENUaJIbHbIE, COCAUHHUTEIbHBIE,
MBbIIIEYHbIE, HepBHas. OpraHel 4enoBedyeckoro opranusma. Cucremsl opraHoB. BzanMocBsizb
OpPraHoOB U CHCTEM OpPraHOB Kak OCHOBAa TOMEOCTa3a.

JdeMoHcTpanus

CxeMblI CTpOEHHS CHCTEM OPraHOB YelIOBEKa.
JlabopaTopHble M NpaKTHYeCKHEe PAdOTHI

H3ydeHne MUKPOCKOITUYECKOTO CTPOCHUS TKaHEH.

Pacno3naBanue Ha TaOnMIIaX OPTaHOB M CUCTEM OPTaHOB.

Paznen 5. Koopaunauus u peryasinus (6 4)

I'ymopanbnas perynauus. JKene3sl BHYTpeHHEH cekpeuud. ['OpMOHBI M HUX pPOJb B
0OMEHHBIX Tporeccax. HepBHO-TyMoOpaibHas peryJsiusl.
JdeMmoHcTpanus



CxeMbl CTpOEHHs] DSHJOKPHUHHBIX Kene3. TaOnuiel, WILTIOCTPUPYIOIINE CTPOCHUE,
OMOJIOTHYECKYI0 aKTUBHOCTh M TOYKH NpUIIOKEHUS TopMoHOB. DoTorpaduu OOJIBHBIX C
Pa3IMYHBIMU HapyIIEHUSAMHU (QYHKIMHM SHIOKPUHHBIX JKeJles.

HepsHast perymsmus. 3HaueHue HEepBHOH cuctembl. lleHTpanbHas u nepudepudeckas
HEpBHBIC CHUCTEMBI. BereraTWBHas W coMaTHUYECKas YacTH HEPBHOW CHCTEMBI. Peduiekc;
MpoBeJIcHNEe HEPBHOTO UMMyJbca. CTpoeHne U (GyHKIUU COMHHOTO MO3Ta, OTAEJIOB TOJIOBHOTO
Mo3ra. bonbume nomymapus ronoBHoro mosra. Kopa Oosbimx nosymapuil. 3Hau€HHE KOpPBI
OO0JIBIINX MOMTyIIapUi U €€ CBS3U C IPYTHUMH OTAeTIaMH MO3Ta.

JdeMoHcTpanus

Mojenu TOJI0BHOTO MO3ra, OpraHoB 4yBCTB. CxeMbl pe(IeKTOPHBIX AT 0e3yCIOBHBIX
pedIieKkcoB.

JlaGopaTopHble U NpaKTH4YecKne padoThl

W3ydeHne CIMHHOTO MO3ra 4ejloBeKa

W3ydeHue cTpoeHHs TOJIOBHOTO MO3Ta YeioBeka (10 MyJisiKaM).

N3ydenue n3mMeHeHus pa3mepa 3padka.

Pa3nen 6. Ananuzatopsl (6 1)

Opranbsl 4yBCTB (aHanMM3aTopbl), X cTpoeHue U GyHKuH. CTpoeHue, (QYHKIUU U
THrHeHa opraHoB 3peHus. CTpoenue u QyHKIMHM OpraHoB ciyxa. [IpexynpexaeHue HapyeHui
ciyxa. Opransl ocsi3aHusi, BKyca, 000HsHUS. [ ureHa opraHoB YyBCTB.

JdeMoHcTpanus

Mopenu opraHoB 4yyBcTB. CxeMbl peIeKTOPHBIX IyT 0€3yCIOBHBIX pedIeKCOoB.
JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI

W3ydeHue n3MeHeHus pa3mepa 3pauka.

Pasznea 7. Onopa u apuxenue (9 4)

Ckener 4enoBeKa, €ro OTAENbl: OCEBOM CKEJET, CKEeJleT IMOSICOB KOHEYHOCTEH.
OcoOeHHOCTH CKeJeTa YellOBeKa, CBA3aHHbIE C TPYJIOBOU ACSITEIbHOCTBIO U MPSIMOXOKICHUEM.
CocTtaB u cTpoeHHUE KOCTeH: TpyOuaThie ryduaTeie KocTu. Poct kocteil. Bo3pacTHble H3MEHEHUS
B CTPOEHUU KOCTel. Tumbl coenHeHus: KocTeil. 3aboeBaHus OMOPHO-IBUTATENILHON CUCTEMBI U
ux npopunaktuka. Meimeunas cucreMa. CtpoeHue M pa3BuTHE MbIl. OCHOBHBIE TPYIIIBI
MBI, UX QyHkuud. PaboTta MbIm; cTatudeckas M JUHaAMHUYecKas Harpy3kud. Ponb HepBHOM
CUCTEMbBl B pETyJsMU pPAOOTHl MBI, YTOMIIEHHE MBI, pOJIb AKTUBHOIO OTIbIXa B
BOCCTAHOBJICHHM AKTHBHOCTH MBIIIEYHON TKaHU. 3HaueHUE (PU3NUECKON KyIbTYpbhl U pexuma
TpyAa il IPAaBMIIBHOTO (DOPMUPOBAHHS OTIOPHO-BUTATEILHONW CUCTEMBI.

JdeMmoHcTpanus

Ckener 4enoBeKa, OTAENbHBIX KocTeil. Pacmmiel kocreit. Ilpuémbl okasaHusi nepBoit
MTOMOIIH TP TOBPEXKICHUAX (TpaBMax) OMOPHO-IBUTATEIbHON CHCTEMBI.

JlabopaTopHble M NpaKTHYeCKHEe PAdOThI

W3yueHune BHEIIHEr0 CTPOEHUS KOCTEH.

HccenenoBanue CBONCTB HOPMAJIBHOM, XOKEHOU U JEKAJIbLUHUPOBAHHON KOCTH

N3mepenne Macchl M pocTa CBOEro OpraHus3ma.

BrisiBneHMe BIUSHUS CTATUCTUYECKONW U AMHAMUYECKOM paOOThl HA YTOMIIEHUE MBIIIILI.

Pa3nen 7. BuyTpenusisi cpeaa opranusma (6 )

[Tonarne «BHYTpeHHsS cpena». TkaHeBas xuakocTb. KpoBb, €€ cOcTaB M 3HA4YCHHE B
00ECTIeYeHNN >KU3HEACATENbHOCTH oOpraHu3Ma. KIleTodHble 3JIeMEHTHI KPOBH: SPHUTPOIUTHI,
nerkouuTsl, TpoMOoruThl. [lnasma kpoBu. CeépThiBaHue KpoBH. ['pymmel kpoBu. Jlumda.
Nmmynuter. UHdexnuonnsie 3aboneBanus. [lpemynpenutenshbie npuBuBKH. [lepenmBanue
kpoBHu. [loHOpcTBO.

JdeMoHcTpanus

CxeMbl 1 TaOIMILIbI, TOCBALIEHHBIE COCTABY KPOBH, IPYIIIIaM KPOBH.

JlabopaTopHble M IpaKTHYeCKHEe PAdOThI



I/I3y‘~I€HI/IC MHKPOCKOITMYECKOT'O CTPOCHHUA KPOBHU.

Paznen 8. Tpancnopr Bemects (7 4)

Cepaue, ero CTpoeHME M pEryJsius JAedrTeNbHOCTH. bonbmiod M Manbelif Kpyru
KpoBooOpamienusi. Jlumdoobpamenne. [IBrkeHne KpoBH 1Mo cocyaaMm. KposiHoe naBieHue.
3aboseBaHNs OPraHOB KPOBOOOpAILICHHS, UX MPEIYIIPEXkKICHUE.

JdeMoHcTpanus
Mogens cepaua uenoBeka. TaOnaMIbl U CXEMbl, WUTIOCTPUPYIOIIME CTPOEHHUE KIIETOK
KpPOBH M OpPraHOB KPOBOOOPAILIEHUS.
JlaGopaTopHble U NpaKkTH4YecKne padoThl
H3Mepenne KpoBSIHOTO JaBJICHHS.
Omnpeznenenue mysbca U MOACYET YUCIIA CEPICUHBIX COKPALICHUH.

Paznen 9. Ipixanue (5 4)

[MorpeOHOCTH OpraHm3mMa 4YenoBeka B KHCIOpoae Bo3ayxa. Opranel JbIXaHUS, HX
cTtpoenue. JlpixarenbHble JBWKeHUS. [azoo0meH B J€rkux, TkaHsx. IlepeHoc Ta30B
IPUTPOLUTAMHU M IUIa3MOM KpoBHU. Perymsnus neixanus. MckyccTBeHHOe npixanue. 1'onocoBoi
amnmapar.

JdeMoHcTpanus

Mopgenu ropranu, n€rkux. CxeMbl, WITIOCTPUPYIOIIME MEXaHU3M BIOXa W BBIIOXA,
HpI/IéMI)I HUCKYCCTBCHHOI'O JIbIXaHHA.

JlaGopaTopHble U NpaKTH4YecKne padoThl

OrnpesesieHne YaCTOTHI JbIXaHUSI.

Paznen 10. [TumeBapenne (6 1)

[TutatenpHble BelIecTBa M TMHILEBBIE MPOAYKTHL. [loTpeOHOCTH yenoBeka B MUIIE U
MUTATeNFHBIX BemlecTBax. Buramunbl. [lumeBapenue. CTpoeHWe ¥ (QYHKIHH OpPraHoOB
nunieBapenus. [lumieBapuTenbHble JKene3bl: TEYeHb U MOKETyJOoYHas Kele3a. Tarlbl
IIPOLIECCOB MULIEBAPEHUS.

JdeMmoHcTpanus

Mogens Topca yenoBeka. MyJiski BHyTPEHHUX OPraHoB.
JlaGopaTopHble U MpaKTH4YecKne padoThl

Bo3znelicTBue ey 104HOT0 COKa Ha OEJIKH, CIFOHBI — Ha KpaxMall.

Omnpenenenre HOPM PALMOHATIEHOTO MUTAHUS.

Pa3znen 11. O0MeH BemecTB v dHepruu (2 4)

OO61as xapakTepucTuka oOMeHa BELIECTB U 3Hepruu. IlnacTuueckuil u 3HepreTH4ecKuii
00OMEH, UX B3aMMOCBS3b.

Butamunsl, ux poias B oOMeHe BemiecTB. [ unoButaMunos. ['unepsuramMmunos.

Koneunsie mpoykTel oOMeHa BemiecTB. Opranbl BwiaencHUs. [louku, WX CTpoeHUE H
¢bynakun. O0pazoBanne Mo4H. Poilb KOXKM B BBIBEJCHHM M3 OpPraHu3Ma MPOJYKTOB OOMEHa
BEIIECTB.

JdeMoHcTpanus

Mozenb no4Yex.

Pa3znea 13. [lokpossl Teaa (3 4)

Crpoerne u ¢QyHKIMM KOXH. Poip KOXHM B TEIUIOPETYJSIIMU. 3aKaluBaHUE.
['uruenndeckue TpeOoOBaHUS K o/1exk e, 00yBH. 3a001eBaHMsI KOKHU U X TPEIyTPEKICHUE.
JdeMoHcTpanus

CxeMbl, WILTIOCTPUPYIOIINE CTPOSHHE KOKHBIX TOKPOBOB UeJIOBEKa, IPOU3BOIHBIE KOXKH.

Pasznen 14. Pazmuoxxenue n pazpurue (2 4)



Cucrema OpraHoB pa3MHOXEHHUS: CTpoeHMe M TurhueHa. OIuiogoTBOpEHHE.
BuyTtpuyTtpobnoe pazsutue, poasl. Jlakranus. Poct u pazButue pe6énka. [InanupoBanue ceMbH.

Pasznea 15. Boiciuasi HepBHasi 1eiTeJIbHOCTD (7 4)

Pemekc — ocHoBa HepBHOW jgesrenbHOCTH. Hccnedosanus — U. M. Ceuenosa,
U. 11 Ilasnosa, A. A. Yxmomcxoeo, Il. K. Anoxuna. Bunpl pediekcoB. Dopmbl TOBEACHHUS.
Oco0eHHOCTH BBICHICH HEPBHOW JESATEIBLHOCTH U TOBEJAEHUs 4esioBeka. [lo3HaBaTenbHBIC
nponecchl. Topmoxkenme. Tumbl HepBHOW cucteMbl. Peub. Memuienune. Co3HaHUE.
buonornueckue purmel. CoH, €ro 3HaUC€HUE W TUTHEHA. [ uTMeHa yMCTBEHHOTO Tpyna. [lamsTh.
Omonnu. OcoOEHHOCTH IICUXHUKH YEIOBEKA.

«bunosorus. O6mme 3aKkoHOMepPHOCTH. 9 KIace» (68 4, 2 4 B Hexe110)
BBenenue (2 4)

MecTo Kypca B CHCTEME €CTECTBEHHOHAYYHBIX IUCIUIUIMH, & TaKXKE B OMOJOTHMUYECKHUX
Haykax. llenu u 3agaun kypca. 3HaueHHE MpeaMeTa /il TOHUMaHUSl €IMHCTBA BCETO )KUBOTO U
B3aMMO3aBHCHUMOCTH BCEX yacTeit ormocdepsr 3emin.

Paznen 1. Xumudeckasi opranuzanms KJieTku (2 4)
Tema 2.101meMeHTHBII coOcTaB KIETKH. PacnpocTpaHEHHOCTh 3JIEMEHTOB, MX BKIaJ B
oOpa3oBaHMe KHMBOM Marepuu M OOBEKTOB HEKHUBOM MHpPUPOABI. MaKpO3JIeMEeHTHI,
MHUKpPO3JIEMEHTHI; X BKJaJ B 00pa30BaHME HEOPTaHWYECKUX U OPTaHUYECKUX MOJIEKYJ KHUBOTO
BelecTBa. Heoprannueckne MOJEKyJIbl )KUBOTO BellecTBa. Boja; €€ XMMHUYECKHE CBOMCTBA U
ouonornueckass posib. CoaM HEOPTaHMYECKUX KHUCIOT, WX BKIAJ B OOECIEYeHHE IPOIIECCOB
KHU3HEEATEIbHOCTH U MOJAJEepKaHue romMeocrasza. Ponb KaTHOHOB M aHMOHOB B OOeCleYeHUU
IIPOLIECCOB  JKU3HEAEATENbHOCTH. (OCMOC M OCMOTHYECKOE JIaBJIEHHE; OCMOTHYECKOE
MIOCTYIUIEHHE MOJIEKYJ B KiIeTKy. OpraHudyeckue MOJIEKyJbl. buonormdeckue mnoammeps —
OeJIKH; UX CTPYKTypHas opranuzanus. OyHKIMN OETKOBBIX MOJIEKYIL. YTJIEBOJbI, HX CTPOCHUE U
Ouosiorndeckas poib. JKuUpbl — OCHOBHOW CTPYKTYPHBIII KOMIIOHEHT KJIETOYHBIX MeMOpaH u
nctoyHuk sHepruu. [IHK — wmonexynsl HacneactBeHHoctu. Penymnmukanus JIHK, nepenaua
HaCJIe/ICTBEHHOM HH(pOpMallMM M3 TMOKOJEeHUs B TNokosneHue. Ilepemaya HacnencTBeHHOH
uHpoOpManMu W3 sAApa B Iuroruiasmy; TpaHckpunuus. PHK, e€ crpykrypa um ¢yHkuumm.
WHudopmannoHHsle, TpaHCTIOpTHBIE, pubocomanbHbele PHK.
JdeMoHcTpanus

OOBEMHBIE MOJIENTN CTPYKTYPHOM OpraHu3aluy OMOJIOTHYECKUX TOJTMMEPOB — OENKOB U
HYKJIEMHOBBIX KHCJIOT, UX CPaBHEHUE C MOJEJISIMM HMCKYCCTBEHHBIX IOJUMEPOB (Hampumep,
MOJMBUHUIIXIIOPUIOM).

Pa3znea 3. O0OMeH BelecTB 1 nMpeodpa3oBaHue IHEPTrUHU B KJeTke (3 4.)

OOMeH BelIeCTB M MpEeBpallleHue 3HEPrMM B KIETKe. TpaHCHOpPT BEIIECTB 4Yepes3
KJIeTOUHYyt0 MeMOpaHy. [IuHo- u ¢aronuro3. BHyTpukieTouHoe NHIEBapEHUE U HAKOIUIEHUE
SHEPIrUM; paclieneHUe II0K03bl. BocuHTE3 OEIKOB, )KUPOB U YIIIEBOJIOB B KJIETKE.

Pasnen 4. Ctpoenne u GpyHKUMHU KJIeTOK (6 4)

[TpokapuoTtnyeckue kineTku: Gopma u pasMepbl. Lluronnasma GakTepualbHOW KIETKH.
Opranuzanuss ~ merabonuzMa y — mpokapuoT.  ['eHermueckuil — anmapat — OakTepuil.
Cnopoo0pa3zoBanue. PasmHoxxenue. MecTo U poJib IpOKapuoT B OMOIIEHO3aX. DyKapuoTHYeCcKast
kietka. [{uTomnazma sykapuoTHueckodl KieTku. OpraHeisibl LUTOIUIA3MbI, X CTPYKTypa H
¢yskuuu. Iurockener. BxitoueHus U ux poib B MeTabonu3Me KieTok. Kierounoe sjipo —
LEHTP YOPAaBJIEHUS XHU3HEACATEIbHOCThIO KIETKH. CTPYKTyphbl KJIETOUYHOIO sJpa: siepHast
000J104YKa, XpOMaTHH (TeTepoXpoMaTuH), SAPBIIKO. OCOOEHHOCTH CTPOEHHS PACTUTEIbHOM
kietku. [lenenme knerok. Kierkm B MHOrokimerouHoM — opranusme. [lonarme o
muddepeHINpPOBKE KIETOK MHOTOKJIETOYHOIO OpraHuzMa. MUTOTHUYECKHH LUKI: HHTepdasa,
penymmukamms JIHK; mMuTo3, (hasbl MUTOTHYECKOTO NeNeHHs U MpeoOpa3oBaHHs XPOMOCOM.
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buonorndeckuii cMpicn ¥ 3HaueHHE MUTO3a (Oecroyioe pa3MHOKEHHE, POCT, BOCHOJIHEHHE
KJIETOYHBIX TOTEePh B (PU3MOJOTMYECKHX M MATOJNOTWYECKUX YcioBusx). Kierounas teopus
CTPOEHHUS OPTaHU3MOB.
JdeMmoHcTpanus

[IpuHnMnIUanbHBIE CXEMbI YCTPOMUCTBA CBETOBOTO M JIEKTPOHHOIO MUKpPOCKOIa. CXeMbl,
WUTIOCTPUPYIOIINE METOJbl TNMpEenapaTUBHOM OMOXMMUU M HMMMYHOJOTHU. MoOAEnu KIETKH.
Cxembl CTpOEHMsI OPraHOMJOB PACTUTENBHOM M KMBOTHOM KJIETOK. MHKpompenaparbl KIETOK
pacTeHUi, KUBOTHBIX U OJHOKJIETOUYHBIX IprO0B. DUTYpBI MUTOTHUYECKOTO AENECHUS B KIETKaX
KOpEIlKa JIyKa T0J] MUKPOCKOIIOM M Ha cxeme. Marepuaibl, pacckasplBaroliye o ouorpausx
YYEHBIX, BHECUIINX BKJIaJ B Pa3BUTUE KIIETOUHON TEOPHH.
JlabopaTopHble M NpaKTHYeCKHEe PAdOTHI

Usy4enne KeToK GakTepuii, PACTEHHH U )KUBOTHBIX HA TOTOBBIX MUKPOIpENaparax .

Pa3znea 5. PazamHokeHue 1 MHAMBUYAJIbHOE pa3BUTHE OPraHU3MoOB (6 1)
Tewma 3.1. PazMHOXeHHEe OpraHu3MoB (2 )

CyurHocTh B (POPMBI pa3MHOKEHHS OpPTaHU3MOB. becrionoe pa3MHOXKEHUE PACTCHHH H
KUBOTHBIX. [l0JI0BOE pa3sMHOKEHHE XUBOTHBIX U PACTEHUN; 0Opa30BaHUE TMOJOBBIX KJIETOK,
OCEMCHEHHE U OIUIOJOTBOPEHUE. buHONOrMYecKoe 3HAYCHHUE TIOJIOBOTO Pa3MHOXKCHHUSI.
lNametorenes. Ilepuoabl oOpa3oBaHUs TMOJOBBIX KJIETOK: Pa3MHOXKEHHE, POCT, CO3PEBaHUE
(meito3) m (opmMupoBaHHEe MONOBBIX KIEeTOK. OCOOEHHOCTH CHepMaToreHe3a W OBOTCHE3a.
O110/10TBOPEHHE.

JdeMmoHcTpanus

[Inakatel, WUIIOCTPUPYIOIIUE CIOCOOBI BErETATUBHOTO Pa3MHOXKEHUS ILUIOJO0BBIX
JIEPEBBEB M OBOIIHBIX KYyJIbTYyp. MUKpompenaparsl siiekieTok. dotorpadguu, oTpakaronimue
pa3zHo00pa3yre MOTOMCTBA Yy OJTHOM Mapbl POUTEICH.

Tewma 3.2. UnauBuayansHoe pa3BUTHE Opranu3mMoB (OHTOTreHe3) (3 u)

OMOpHOHaNbHBIN  miepuo,  pa3BuUTHs. OCHOBHBIE 3aKOHOMEPHOCTH  APOOIEHUS;
o0Opa3oBaHHE OJHOCIOWHOTO 3apofpbllia — OnmacTynbl. [acTpynsnusi; 3aKOHOMEPHOCTH
o0Opa3oBaHMsI IBYCIOIHOIO 3apojiblilia — TacTpyibl. [lepBUYHBIA OpraHoreHes W AalbHEHIIas
maddepeHIpoBKa TKaHEH, opraHoB W cucTeM. [locTOMOpPHOHANBHBIA TEPUONl PA3BHUTHUS.
®opmbl TOCTIMOPHOHATIBLHOTO Tieproa pa3BUTHs. HempsMoe pa3BuTHE; MONHBIN W HEMOJHBIHN
Metamopdo3. bruonornyeckuit cMbich pa3BuTus ¢ Mmeramopdosom. [Ipsmoe passutue. CtapeHue.
OOmme 3aKOHOMEPHOCTH pa3BUTHs. buoreHetnueckuit 3akoH. CXOACTBO 3apoAbIINICH U
sMOpHOHanbHas JAuBepreHuust npuszHakoB (3axkoH K. bapa). buorenernueckuii  3akoH
(3. I'ekkens u K. Mrouep). Pa6otsr A. H. CeBepiioBa 06 5MOpHOHAIBHOW U3MEHYHBOCTH.
JdeMoHcTpanus

Tabmuipl,  WUIIOCTpUpYIOIIME  Tpolecc  MeTamopdo3a y  0ecro3BOHOYHBIX
(PKECTKOKPBUIBIX M YeITyWYaTOKPBUIBIX HACEKOMBIX) W TMO3BOHOYHBIX (am¢pubuii). Tabmuipl,
OTpaXKalolllie CXOJCTBO 3apObIIIeHi MO3BOHOYHBIX JKMBOTHBIX. CXeMbl TNpeoOpa3oBaHUS
OpraHOB U TKaHEW B (UIIOreHese.

Pa3nen 6. HaciiencTBeHHOCTH U M3MEHYUBOCTH OpPraHu3mMoB (15 1)
Tema 6.1. 3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB

OTtkpbiTHE I'. Mennenem 3aKOHOMEPHOCTEN HACJIEIOBAHUA [IPU3HAKOB.
I'uGpunonornyeckuit METOI U3y4eHUsI HACIEICTBEHHOCTH. MOHOTHOPUIHOE U TTOTUTHOPHUIHOE
ckpenuBanue. 3akoHel Mennens. HesaBucuMoe u crersieHHoe HaclieqoBaHue. ['eHeTnueckoe
omnpeneneHue mnosia. ['eHOTMI Kak MeJocTHas cucrteMa. B3amMopeilcTBue auleNIbHBIX U
HEeaJUIeJIbHBIX TEHOB B ONPEICICHUU TPU3HAKOB.
JdeMmoHcTpanus
Kapter xpomocom uenoBeka. PojgociioBHbIE BBLAAIONIMXCS TPEICTABUTENICH KYJIBTYPBHIL.
XpPOMOCOMHBIE aHOMAJIUU YeNIOBeKa U UX (PEHOTUITUYECKUE MPOSIBICHUS.
JlabopaTopHble M IpaKTHYeCKHEe PAdOThI



Pemrenne reHeTUYECKHUX 3a4a4 U COCTABIICHHE POOOCITIOBHBIX.

Tema 6.2. 3aKOHOMEPHOCTH U3MEHUYHUBOCTHU

OcHoBHble (OPMBI  M3MEHYMBOCTH. [ eHOTHUIMYEecKass W3MEHYMBOCTh. MyTaluu.
3HaueHue MyTalud IS MPAKTUKH CEILCKOTO XO3siicTBa M OmoTexHosiornd. KoMOMHaTHBHAS
M3MEHYMBOCTh. DBOJIOIMOHHOE 3HaUYE€HUE KOMOMHATHBHON M3MeH4YMBOCTU. DeHoTUNMYecKas,
W MOIU(PUKAIMOHHAS, W3MEHYMBOCTHh. POJb YyCIOBHWIA BHEIIHEH CpeIbl B Pa3BUTHH H
MIPOSIBIICHUH MPU3HAKOB U CBOMCTB.
JdeMoHcTpanus

[Tpumepsl MOAUPUKAITIOHHON U3MEHUUBOCTH.
JlabopaTopHble M NpaKTHYeCKHEe PAdOTHI

[TocTpoeHne BapuaIllMOHHOM KPUBOM (pa3Mephl JUCTHEB PACTEHHUM, aHTPOIIOMETPUUECKUE
JTAHHBIC YYaIINXCH).

Tema 4.3. Cenexuus pacTeHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

LleHTpBl TPOMCXOXIEHHS M MHOT000pa3usi KyJbTYpHBIX pacteHuil. Copt, mopona,
mraMmM. MeToJbl CeNeKIMU PACTeHUH W KUBOTHBIX. JIOCTHIKEHHMS M OCHOBHBIC HAlpaBJICHUS
COBPEMECHHOW CENeKIMH. 3HAueHHWe CeNICKIMHM JUI Pa3BUTHA  CEIbCKOXO3SHCTBEHHOTO
MIPOM3BOJICTBA, MEAUIMHCKON, MEKPOOHOJIOTHUECKON U IPYTHX OTPACIel MPOMBIIIJICHHOCTH.
JdemoHcTpanus

CpaBHHTENBHBIN aHATIH3 MOPOJ] JOMAIIHUX KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTCHUH U
UX JUKHUX TpenkoB. Kommeknuu m mpemaparsl COPTOB KyJIbTYPHBIX PACTEHHH, OTIMYAIOIINXCS
HauOO0IbIIEH TUIOAOBUTOCTHIO.

Pazpnen 7. DBosouns :xuBoro mupa Ha 3emie (21 u)
Tema 7.1. MHoroo6pa3ue *XMBOro Mupa. YpOBHH OpPraHU3al[MM U OCHOBHbBIC CBOWMCTBA HBBIX
OpPraHHU3MOB

YPOBHM OpraHuM3alMy XKU3HU: MOJEKYJSIPHO-T€HETUYECKUH, KIETOYHBIA, TKaHEBBIM,
OpraHHbI{, OPraHU3MEHHBIH, MOMYJSIMOHHO-BUIOBON, OMOT€OICHOTUYECKH M OHOCQEpHBIN.
EavHCTBO XMMHUYECKOT0 COCTaBa KUBOM MATEPHH; OCHOBHBIE IPYIIIBI XUMUYECKHUX DJIEMEHTOB U
MOJIEKYJ, 00pa3yroliue >KHBOE BemecTBO Ouocdeprl. KieTounoe crpoeHHe OpraHu3MOB,
Hacemsttomux 3emito. OOMEH BEIIECTB M CaMOpEryisiius B OHOJOIMYECKHX CHCTEMax.
CaMoBOCIIpOM3BEICHUE; HACIEACTBEHHOCTh W H3MEHUYMBOCTh KaK OCHOBAa CYIIECTBOBAHUS
xHuBOM Marepuu. Poct u pasButme. PaznpaxkumocTb; (GOpMbl HM30MpaATENBHOW peakLuu
OpPraHM3MOB Ha BHEUIHME BO3JEUCTBUSA. PUTMUYHOCTH TIPOIIECCOB KU3HEAEITEIBbHOCTH;
OuosIoru4ecKrue puTMbI U UX 3HaueHue. J[MCKPEeTHOCTh KMBOT'O BELECTBA M B3aMMOOTHOLICHHUS
YaCTH M LEJIOT0 B OMOCUCcTeMaX. JHEPro3aBUCUMOCTh JKUBBIX OPraHU3MOB; (hOpMBI IOTPEOICHUS
sHepruu. llapcTBa JXKMBOM NpUPOABI; KpaTKas XapaKTEPUCTHKA €CTECTBEHHOM CHCTEMBI
KJaccu(UKaIuy JKUBBIX OpraHu3MOB. BuyioBoe pasHooOpasue.
JdeMmoHcTpanus
CxeMmbl, OTpa)karolue CTPYKTYphl HAPCTB KUBOM MPUPO/IBI.

Tema 7.2. PazButre 6MONOTHH B JI0JapPBUHOBCKUI MEPUOJT

Pazeumue duonocuu 6 dodapsurosckuil nepuod. I ocnoocmeo 6 Hayke npedcmasienutl 0o
«U3HAYATLHOUL Yeeco0OpaZHOCMUy U HeUsMeHHOCMU Hcueou npupoovl. Pabomur K. Jlunnes no
cucmemamuxe pacmeHuil u JHcugomuwix. Jeomoyuonnas meopus K. b. Jlavapka.
JdeMoHcTpanus

buorpadgun yd4EHBIX, BHECHIMX BKJIaJ B Pa3BUTHE DSBOJIIONMOHHBIX wHIei. Ku3Hb u
nesarenbHOCTh XK. b. Jlamapka.

Tema 7.3. Teopus Y. JlapBrHa 0 IPOMCXO0XKIEHUH BUOB ITyTEM €CTECTBEHHOTO 0TOOpa
[lpeanoceuik  BO3HUKHOBeHUs ydeHuss Y. JlapBuHa: jocTmkeHus B 001acTu
€CTeCTBEHHBIX HayK, OSKcreauuuoHHbeld Matepuan Y. [lapsuna. Yuenue Y. JlapBuna o0
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UCKyccTBeHHOM oTOOpe. Yuenue Y. [lapBuHa o ectecTBeHHOM oTOOpe. Bum — sneMmeHnrtapHas
HBOJIIOIIMOHHAS enuHuIa. BceoOmas uWHAMBUAyaldbHAass M3MEHUMBOCTh M M30BITOYHAS
YHCIEHHOCTh TOTOMCTBA. bopr0a 3a cyliecTBoBaHUE U €CTECTBEHHBIN OTOOP.
JdeMmoHcTpanus

buorpadus Y. [lapsuna. MapmipyT ¥ KoHKpeTHble Haxoaku Y. JlapBuHa BO Bpems
MyTeecTBUS Ha Kopabie «buriby.

Tema 7.4. IlpucnocoOIeHHOCT, OPraHU3MOB K YCIOBUSIM BHEIIHEH Cpelnbl Kak pe3yJbTaT
NENCTBUS €CTECTBEHHOT0 0TOOpa

[TpucniocoOuTenbHble  OCOOEHHOCTH  cTpoeHus. [lOKpOBUTENbCTBEHHAs  OKpacka
MMOKPOBOB TeEJIa: CKpbIBarOIasi OKpacka (OJAHOTOHHAs, JABYTOHOBAs, pacwICHSAIOMIAs W Jp.);
npenocreperamoomas okpacka. Mumukpus. [IpucrocoburenbHoe MOBeACHUE KUBOTHBIX. 3a00Ta
0 nmoromMcTBe. du3nonorudeckue agantauu. OTHOCUTENLHOCTh TPUCTIOCOOJICHHOCTH.
JdeMmoHcTpanus

Unnroctpanuu, JAEMOHCTPUPYIOIIME CTPOCHHME Tella JKUBOTHBIX M PACTHUTEIIbHBIX
OpPraHHU3MOB, O0ECIEUMBAIOIINE BbDKMBAHUE B TUIUYHBIX I HUX YCIOBHSX CYIIECTBOBAHUA.
HpI/IMepLI Pa3iInYHBIX BUIOB HOKpOBHTGJ’IBCTBGHHOﬁ OKpaCKH y JXKUBOTHBIX.
JlaGopaTopHble U MpaKTH4YecKne padoThl

OO0cyxIeHrne Ha MOJICIIAX POJIU MPUCTIOCOOUTENIBHOTO MOBE/ICHUS )KUBOTHBIX.

Tema 7.5. Mukpos3BOIOIUS

Bun kak reHeTHYecKH H30JMpOBAaHHAs CHCTEMA; PEMpOAYKTHBHAas H30JSAIUS U e€
MCXaHU3MBI. HOHy.H}IIII/IOHHaSI CTPYKTYypa BUaA, 3KOJIOTHYCCKHUEC u TCHCTHUYCCKUC
XapakTepuCcTUKH nomyisaiuil. [Tomymsus — snemMeHTapHasi SBONMONMOHHAS enuHuma. [lytu u
CKOPOCTh BHJI000pa30BaHUS; Teorpa@ruecKoe U 3KOJIOrHIecKoe BUI000pa3oBaHHe.
JdeMmoHcTpanus

CxeMbl, WUIIOCTPUPYIONIHE TMpoIecc Teorpadudeckoro BumooOpasoBanus. JKuBbie
pacTeHus M OKUBOTHble, TepOapuu U KOJUICKIMH, TOKa3bIBAIOIINE WHIUBUIYAJIbHYIO
M3MEHYMBOCTb U pa3HOOOpa3ue COPTOB KYJBTYPHBIX PACTEHUHN M MOPOJ JOMAIIHUX >KMBOTHBIX,
a TaKXke pe3yJbTaThbl MPHUCIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHusS U Pe3yNbTaThl
BHUJ1000pa30BaHusl.
JlaGopaTopHble U MpaKTH4YecKne padoThl

H3y4enue npucrocoOIEHHOCTH OPraH|3MOB K Cpejie OOUTaHuS .

W3ydyeHrne M3MEHYMBOCTH, KPUTEPHEB BHJA, PE3yJIbTaTOB HCKYCCTBEHHOTO OTOOpa Ha
COpTax KyJIbTyPHBIX PACTCHHH .

Tema 7.6. buonornuecku nocneacTsus agantanuuu. MakposBomonust (

I'maBHble HampaBieHHs OHBOJIOIMOHHOIO Tpolecca. buomormueckuit mporpecc Hu
ouonornueckuii perpecc (A. H. CeseprioB). Ilytu nocTikeHHs OHOJIOTHYECKOTO Mporpecca.
OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLMU: JTUBEPreHIUs, KOHBEpPreHIMs, napamienusm. [Ipasuna
OBOJJIIOLIMA TPYyHIT OPraHu3MOB. Pe3y.HI>TaTI)I OBOJIIOLINUA MHOI‘OO6p3.31/IG BUIO0B, OpraHnvdcckasd
11€J1eCO00Pa3HOCTh, MOCTEIIEHHOE YCIIOKHEHHE OpTaHU3aIiH.

JdeMoHcTpanus

[TpuMmepbl TOMOJOTMYHBIX M aHAJOTMYHBIX OPraHOB, UX CTPOEHUS U MPOUCXOXKICHUS B
oHTOreHe3e. (CXeMmbl COOTHOLIEHMsSI IyT€l MpOrpecCHBHON OHMOJIOTMYECKON  3BOJIOIMM.
Marepuansl, XapakTepu3ylollue TMpeICcTaBUTeNed >KUBOTHBIX M pAacTeHHUH, BHECEHHBIX B
KpacHyro KHUTY 1 HaXOIAIUXCS 10T OXPAaHOM TOCYAapCTBa.

JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI
Omnpenenenue apoMop}ho30B U HUIMOAIANITAIIUI Y OPTraHU3MOB.

Tema 7.7. Bo3HUKHOBEHHE KU3HU Ha 3eMiie



Opranudeckuii MUp Kak pe3ysbTaT 3BOJIOLUU. BO3ZHMKHOBEHME M pa3BUTHE KHU3HU Ha
3emme.  XuUMHUECKHH, mpeaOwonornyeckuii  (Tteopus — akamemmka — A. WM. Onmapuna),
OMOJIOTUYECKU U COIMATIBHBIN ATalbl Pa3BUTHS KUBOW MaTepuu. DUIOTEHETHUYECKUE CBS3U B
’KMBOM NMPHUPOJIE; €CTECTBEHHAs KJIacCU(UKAIUS )KUBBIX OPraHU3MOB.

JdeMoHcTpanus

CxemMbl BO3HMKHOBEHMsI OJHOKJIETOYHBIX JyKapHOT, MHOTOKJIETOYHBIX OPraHU3MOB,

pa3BUTHUS LAPCTB PACTEHUN U )KMBOTHBIX.

Tewma 7.8. PazBuTHe xu3Hu Ha 3emiie

PasBurtue xu3Hu Ha 3emiie B apXeHCKyI0 U MPOTEPO30MCKYIO Apbl. [lepBbie crenpl )Ku3Hu
Ha 3emie. [losBneHMEe BCEX COBPEMEHHBIX THUIIOB OECHO3BOHOYHBIX JKHBOTHBIX. llepBbie
xopaoBble. Pa3BuTHe BOAHBIX pacTeHWil. Pa3BuTue xu3HM Ha 3emiie B Mal€O30MCKYIO 3py.
[losiBieHMEe W 3BOMIIOLMS CYXOIyTHBIX pacTeHui. [lamopOoTHHMKHM, CEMEHHBIE MAalOPOTHHUKH,
rojJoCeMeHHble  pacTeHus.  BO3HMKHOBEHHE  TO3BOHOYHBIX:  PBIOBI,  3€MHOBOJHBIE,
npecMbIKaromuecs. Pa3BuTue >KM3HM Ha 3eMjie B ME3030MCKYI0 U KaWHO30MCKYIO JpBI.
[losiBieHHEe W pacHpoCTpaHEHUE TOKPHITOCEMEHHBIX pacTeHUH. BO3HUKHOBEHHE MNTUIl U
miekonuTarommx. I[losBnenne u passutue npumaroB. I[IponcxoxaeHue uenoBeka. Mecto
YyenoBeka B kKUBOM mpupoje. CucremaTuueckoe mojioxeHue Buga Homo sapiens B cucreme
JKUBOTHOT'O MHpaA. HpI/I3HaKI/I U CBOUCTBa YCJIOBCKA, MO3BOJAIONIMC OTHCCTU €T0 K pa3jIMYHbIM
CUCTEMaTHYECKUM TpYyIIaM [apcTBa XUBOTHBIX. CTaJuy SBOJIONUU YEJIOBEKA: JPEBHEUIIIHIA
YEJIOBEK, JPEBHUI 4YEJIOBEK, TIEpBbIe COBpeMeHHble Jiojau. CBoWCcTBAa dYelOBEKa Kak
6uonoruueckoro Bujaa. llomynanuonHast cTpykTtypa Buga Homo sapiens; yemoBeueckue pachl;
pacooOpa3oBaHue; €IMHCTBO MTPOUCXOXKICHUS pac. AHTUHAYYHAs CYITHOCTh pacu3Ma.
JdeMmoHcTpanus

Penponykimn kaptun 3. Bypuana, orpaxaromux ¢ayHy u ¢GIopy pasIUYHBIX 3P H
nepuoAoB. CxeMbl pa3BUTHS LAPCTB KUBOW MpHUpoAbl. OKaMeHEeNIOCTH, OTIIeYaTKH PacTeHUH B
APECBHUX MOPOJax. MOZ[GJII/I CKCJICTOB YCJIOBCKA U ITO3BOHOYHBIX )KMUBOTHBIX.

Paznen 8. OcHoBbl 3ko0s10rMu (12 1)
Tema 8.1. buocdepa, e€ cTpykTypa B QyHKITUH

buocdepa — xmBas obomouka mmaHetrel. Crpykrypa Ouochepsl. KommoHeHTHI
6uocdepsl: )KUBOE BEIIECTBO, BUAOBOM COCTaB, pa3HOOOpasue U BKiIaJ B OMoMaccy. buokocHoe
u kocHoe BemecTBO Ouocheprr (B. W. Beprnanckuii). KpyroBopor BemiecTB B MpHpOJIE.
EctecTtBeHHbIE cOO0IIECTBA KUBBIX OpraHU3MOB. bruoreorieHo3bl. KOMIOHEHTHI OHOTre0IIEHO30B:
MPOAYICHTBI, KOHCYMEHTBI, PEIyLEHTH. bHOIEeHO3bI: BHIOBOE pa3zHOOOpasue, IIOTHOCTh
nomyJsiuii, 6uomacca. Abuotudeckue ¢GakTopsl cpeabl. Ponb TemmepaTypbl, OCBEHIEHHOCTH,
BJIQXXHOCTH U JIPYTUX (PAKTOPOB B >KU3HEACSTEIBHOCTU CO00IIeCTB. NHTEHCUBHOCTh JACUCTBUS
dakTopa cpenpl; orpaHuuuBaromuil (axTop. B3aumopeiicTBue (GakTOpOB Cpenbl, MpEAeIb
BBIHOCTMBOCTU. buorndeckue ¢akropbl cpensl. llemn m cetm mnuraHus. DKOJOTUYECKHE
MUpaMUJIBL: Yucend, Ouomacchl, sHeprur. CmeHa OuoIeHO030B. [IpUYnHBI CMEHBI OHUOIICHO30B;
dbopMupoBaHre HOBBIX cooOmiecTB. DOpMbI B3aUMOOTHOIICHUH MEXKIy OpraHH3MaMHu.
[lo3uTHBHBIE = OTHOIIEGHUS —  CHUMOMO3:  MyTyalu3M,  KOOMepamus, KOMMEHCAIH3M.
AHTHOMOTHYECKHE OTHOIICHUS: XHWIIHWUYECTBO, Mapa3WTH3M, KOHKypeHIwms. HeHlTpanbHbie
OTHOIIIEHUSI — HEUTpaIU3M.
JdeMoHcTpanus

CxeMmbl, WITIOCTPUPYIOIINE CTPYKTYpy OHMOcdepbl U XapaKTepu3yrolme e€ OTIeIbHbIE
COCTaBHBIE YacTH. TaOIHIIbI BUIOBOTO COCTAaBa U Pa3HOOOPA3Hs KUBBIX OPTaHU3MOB Onochepsl.
Cxembl KpyroBopoTa BemlecTB B Mpupoje. KapTel, oTpa)karolye Te0JOrHYecKyl0 HCTOPHUIO
MaTEPUKOB, PACIpPOCTPAHEHHOCTh OCHOBHBIX OMOMOB cCymd. JlnapmibMbl U KUHO(HIEMBI
«buocepa». Ilpumepsl cumOno3a MeXIy NPEICTABUTENSMU Pa3IUYHBIX LAPCTB KUBOU
MIPUPO/IBI.
JlaGopaTopHble U MpaKTHYecKne padoThl

CocraBnieHue cxeM nepeiayu BeIecTB U dHepruu (1enei nuTaHus) .



I/I3yqu1/Ie u OIIMCAaHUEC  3KOCHUCTCMbI CcBOCH MCECTHOCTH, BBISABJICHUC  THIIOB
B3aHMOHeﬁCTBHH Pa3HbIX BUJI0B B HaHHOﬁ BKOCI/ICTGMG*.

Tema 8.2. buocdepa u yenoBek

[IpupoaHbie pecypchl U UX HCIOIB30BaHHE. AHTPONOTeHHbIE (DAKTOPHI BO3JIEHCTBUS Ha
OUOIIEHO3BI (POJIb YeNIOBEKa B PUPO/IE); MOCIEACTBUS XO3IiCTBEHHOM AESITETFHOCTH YeIOBeKa.
[IpoGiieMbl paloHaIBLHOTO MPUPOAONOIB30BaHuUs, OXPaHbl IPUPOABL: 3aIUTa OT 3arpsi3HEHU,
COXpaHEHHE JITaJOHOB M TMaMATHUKOB MPHUPOJIbI, oOecredeHne MPUPOIHBIMH PECypCamMu
HAaCEeJICHUS IUIaHETHI.
JdeMmoHcTpanus

Kaprs! 3a110BeTHBIX TEPPUTOPUI HALIEH CTPAHBI.
JlaGopaTopHble U NpaKTH4YecKne padoThl

AHaJu3 ¥ OLIEHKA MOCJIEACTBUM IEATENFHOCTH YEI0BEKA B SKOCUCTEMAX .

3akmouenue (1 u)

2. IlnaHupyemble pe3yabTaThl OCBOEHHS Y4e€OHOT0 MpeaMeTa
8 Kacc
Yyamuecst 10JKHBI 3HAThH:
- OcoOEHHOCTH CTPOCHHUS U OCHOBHBIE MPOIECCHI JKU3HEACATEIIBHOCTU KIETKH.
- OcobOeHHOCTH CTpOoeHHMS W (PYHKIMI TKaHEW, OPraHOB W CHUCTEM OPraHOB, MX HEPBHO-
TYMOPAJIbHYIO PETYJISIUI0, YePThl CXOJCTBA M PA3IU4Msi B CTPOCHUU M (YHKIMSIX CUCTEM
OpraHOB YEJIOBEKA M )KUBOTHBIX.
- OcoOeHHOCTH dYeNlOBeKa, OOYCIIOBICHHBIE TPYIOBOW IEATCILHOCTHIO, MPSIMOXOXJICHUEM H
COIMAJIbHBIM 00pa30M JKHU3HH.
- BHyTpeHHIOIO cpeay OpraHusMa, HWMMYHUTET, TEIUIOPETYJISAIMI0, OOMEH BEIIECTB H
paInMoHaIbHOE MTUTaHKE.
- [IpuémMbl MCKYCCTBEHHOTO [bIXaHUS, OKAa3aHUs TMEPBOM MOMOIIM TMPHU PaA3IUYHBIX TpaBMax,
TETJIOBOM M COJTHEYHOM yJiapax, 0OMOPOKEHUSIX
- [lpuuuHbl 1 TpUEMBI BBISIBIICHUS OCAaHKHU U PA3BUTHS TUIOCKOCTOIUSI.
- Pa3zBuTHe yenoBe4ecKOro opraHusma.
- Brusinue ¢usndeckoil Harpy3Kku Ha OpraHnu3M YeJIOBEKa.
- DakTOpHI, COXPAHSIONIUE U Ppa3pyIIAIONINE 3I0POBbHE.
- PacnionoskeHre OCHOBHBIX OPTaHOB B OPTaHU3ME YEJIOBEKa.
Yuaniuecsi 10J5KHbI YMETh:
- Pacno3naBath Ha TabnuIaX OpraHbl ¥ CUCTEMbI OPTaHOB YeJIOBEKa.
- HaxoauTh CBs3M MEXIy CTpOSHHUEM M (PYHKITUSIMUA OPTaHOB.
- CobOmro1aTh pexuM TpyJa U OTJbIXa, TpaBUia palliOHATBLHOTO TUTAaHUS, TUTUEHBI.
- OOBACHATH BIMSHUE (U3UYECKOTO TPya M CTIOPTa Ha OPTaHH3M.
- Hcnonp3oBaTh NpUOOpPETCHHBIC 3HAHUST W YMEHUS B TMPAKTUYECKOW JEATEIbHOCTH U
MMOBCETHEBHON JKM3HU JUISL: COONIOZACHUS Mep MNPOPHIAKTAKH 3a00JI€BaHMIA, BBI3BIBAEMBIX
paCTeHUSIMH, KUBOTHBIMU, OaKTepHsIMH, TpubaMu U BUpPyCcaMu; TpaBMaTtu3ma, crpeccos, BIU-
WH(EKIMY, BPEIHBIX TPUBBIYCK; HAPYIICHHWS OCAHKH, 3PCHHUS, ClyXa; HWHQEKIHMOHHBIX |
MPOCTYIHBIX 3a00JI€BaHUM;
- OkazaHus TIEPBOM TIOMOIIM TMPU OTPABICHUHU SIOBUTHIMH TPHUOAMH, PACTCHHIMH, YKycax
KUBOTHBIX; TPHU MPOCTYAHBIX 3a00JIEBAHMSIX, O0XKOrax, OOMOpPOXXEHHSIX, TpaBMax, CIIACCHUH
YTOMAOIIETO; PAIIMOHATILHON OpraHu3aIliy TPy/1a U OTAbIXa, COOJIFOICHHMS MTPABUJI IIOBEICHUS B
OKpY>KaloIlel cpesie; MpoBeIeHNus HAOII0IEHUI 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma.
- [Tomp30BaThCSI MUKPOCKOTIOM, MTPOBOJIUTH CAMOHAOIOACHUS (BBISICHATH BIUSHUE HAarpy3Ku Ha
OpraHu3M, MOJACUYUTHIBATH ITYJIBC).
- CocraBnaTh 1UTaH naparpada, paboTarh ¢ TEKCTOM W PUCYHKaMH y4eOHWKA, aHATH3UPOBATh,
CpaBHHBATh OOBEKTHI HCCIICOBaHMUs, 0000IIaTh U JeNIaTh BBIBOJIbI, TOTOBUTH COOOIICHHUS.



9 knacc
Yuammecs cpenneit (moyiHoi) o01eo0pa30BaTENbHOMN IIKOJIBI A0JKHBI 3HATH:
- OCHOBHBIC TIOJIOKEHUSI OHMOJIOTMYECKHX TEOpHH (KJIETOYHAs, SBOJIIONMOHHAS Teopus U.
JapBuHa);
- CymHOCTh OWOJIOTHYECKHX TIPOIIECCOB M SIBJICHWH: JIGHCTBHE WMCKYCCTBEHHOTO W
€CTECTBEHHOTO 0TOOpa, GopMUpOBAHUE MPUCTIOCOOIEHHOCTH, 00pPa30BaHKUE BUIOB;
- Brutaj Baronuxcsi y4€HbIX B pa3BUTHE OHMOIOTHYECKON HAYKH;
- CoBpeMEeHHYI0 OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.
- CtpoeHre OMOJIOTUYECKUX OOBEKTOB: KIETKH; TEHOB, XPOMOCOM, TaMET, KJICTOK MPOKAPHOT H
9YKapuoT; BUJIa U SKOCUCTEM (CTPYKTYpa);
- CyurHoCcTh OMOJIOTHYECKUX MPOIIECCOB U SBJICHUI: OOMEH BEIIECTB U MPEBPAICHUS SHEPTHH B
KJIeTKe, (POTOCHHTE3, MIIACTUIECKHUIA U SHEPreTUYECKHii 00MeH, OposKeHUe, XeMOCHHTES;
- CymHOCTh OHOJIOTUYECKHX TPOILECCOB W SIBICHWH: MHTO3, MEHO3, pa3BHTHE Tramer Yy
I[BETKOBBIX PACTEHUH U MO3BOHOYHBIX KHUBOTHBIX, PA3MHOXKCHHE, OTUIOIOTBOPEHUE, OHTOTCHE3;
- CymHocTh 3ak0HOB I'. MeHzens, 3aKOHOMEPHOCTEeH N3MEHUNBOCTH;
- Yuenwne B. U. BepHanackoro o 6uocdepe;
- CTpoeHne OMOJIOTMYECKUX O0OBEKTOB: BHIA U SKOCUCTEM (CTPYKTYpa);
- CymHOCTh OHMOJOTHYECKHX TPOLIECCOB W SIBICHUI: KPYrOBOPOT BEIIECTB M IpEBpalleHHE
SHEPIUu B IKOCUCTEeMax u ouocdepe;

Yuammecsi 10 1:KHbI YMeTh:

- OOBsCHATH: poJib OHOJIOTMM B (POPMHUPOBAHMM HAYYHOTO MHUPOBO33PEHUS; PpOJIb
OMOJIOTHYECKUX TEOpHil B (HOPMUPOBAHUM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI MHpA;
POJICTBO JKMBBIX OPraHM3MOB; B3aMMOCBS3M OPraHU3MOB C OKpY)KAIOIIEH CPeNoi; MpUUYMHBI
HBOJIIOIIHH,

- CpaBHHBaTh OMOJIOTHYECKHE OOBEKTHI (KJIETKH PAcTEeHHH, KMBOTHBIX, TPHOOB U OakTepwHii),
mpouecchl H  siBJIeHHs (OOMEH BeIIeCTB pAaCTeHHWH W IKUBOTHBIX;, IUIACTUYECKHH U
SHEpPreTUUecKuii 0OMeH; (POTOCHHTE3 M XEMOCHHTE3; U JIeJaTh BBIBOBI HA OCHOBE CPAaBHEHUS;

- OcyuiecTBIATh CaMOCTOSTENbHBIA TMOWCK OHOJIOTHYecKOM HWHGOpPMAlUKU B Pa3TUYHBIX
UCTOYHMKAX  (Yy4eOHBIX  TEKCTax, CIpPAaBOYHMKAX,  HAyYHO-TIONMYJSAPHBIX  HM3AAHMSX,
KOMITBIOTEPHBIX 0a3ax, pecypcax VHTepHeTa) 1 MPUMEHSTh €€ B COOCTBEHHBIX MCCIICIOBAHUSAX.

- OOBSICHATH: W3MEHSIEMOCTH BHJOB, HApYyIIECHHUsS pPa3BUTUS OPTaHU3MOB, HACIIEIACTBEHHBIX
3a00JIeBaHUM, TEHHBIX ¥ XPOMOCOMHBIX MYyTallUi;

- OnuceiBaTh 0c00€H BUIOB O MOP(OJIOTHUECKOMY KPUTEPHIO;

- Pemmath anemeHTapHbIe OMOIOTHYECKHE 3a/1a4M; COCTABIATH CXEMbl CKPEIIMBAHUS;

- OOBSICHATH: W3MEHSIEMOCTH BHJOB, HApYyIIECHHUs pPa3BUTUS OPTaHU3MOB, HACIIEICTBEHHBIX
3a00JIeBaHUM, TEHHBIX ¥ XPOMOCOMHBIX MYyTalIUi;

- OnuceiBaTh 0c00€H BUIOB O MOP(OJIOTHUECKOMY KPUTEPHIO;

- OOBSACHATH: BAMSHHS SKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBbI; B3aMMOCBS3M OPTaHU3MOB C
OKpY>KaloIIEH Cpeior; YCTOWYMBOCTH U CMEHBI SKOCUCTEM;

- Pemate srneMeHTapHble OMONOrMYECKHE 3aJauyM; COCTABJISITH CXEMBI MEPEHOCa BEIIECTB U
SHEPruM B 3KOcUcTeMax (LeNH MUTaHUs);

- BoisaBnsaTe mnpucnocoOieHuss OpPraHW3MOB K cpele OOWTaHHs, WCTOYHUKA MYTAarcHOB B
OKpy>Karolen cpejie (KOCBEHHO), aHTPOIIOT€HHbIE N3MEHEHUS B DKOCHCTEMAaX CBOEH MECTHOCTH;

- CpaBHUBaTh OHOJOTHYECKHE OOBEKTHI (IPUPOIHBIE IKOCUCTEMBI M arpOIKOCHUCTEMBI) U JIENIaTh
BBIBOJIbI HA OCHOBE CPABHEHNS;

- AHanmu3upoBaTh M OLIEHUBATH PA3TMYHBIEC II100ATBHBIE KOJOTHYECKHE MPOOIEMBl U IMyTH UX
perieHus1, ToCIeCTBUS COOCTBEHHOM JCSITEIILHOCTH B OKPY KAIOIICH cpefe;

- N3yuyaTh u3MeHEeHHsI B 9KOCUCTEMaX Ha OMOJIOTMYECKUX MOJEIIAX;
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3. TemaTuueckoe NJIaHUPOBaHHE

8 Kiacc
Ne HauMeHoBaHue TeMBbI, pa3iena KosmuecTBo yacos
n/n
| MecTo 4enoBeka B CUCTEME OPTaHMYECKOro MUpa 2
2 ITponcxoxkaeHne 4eI0BeKa 2
3 Kpatkas uctopusi pa3BuTHs 3HAaHUH O CTPOCHUH M (DYHKITUSIX 1
OpraHu3Ma 4eJoBeKa
4 OO6mmit 0630p cTpoeHUs U HYHKIIMA OpraHu3Ma YeJIOBeKa 4
5 Koopanuauus v peryssius 6
6 AHanu3aTopbl 6
7 Ornopa u IBWKEHUE 9
8 BuyTtpennsisg cpega opranuzma 6
9 TpaHcnopT BelecTB 7
10 | dpixanue 5
11 [TumeBapenue 6
12 | OOMeH BemeCTB U YHEPTUU 2
13 | ITokpoBsl TE€Na 3
14 | Pa3MHOXEHHE U pPa3BUTHE 2
15 | Boicuasi HepBHas AesATEIbHOCTD 7
9 knacc
Ne HaumeHoBaHue TeMbl, pa3aeia KoanuyecTBO 4acoB
n/n
1 BBenenue 2
2 XUMH4YECKasi OpraHUu3anysl KIETKH 2
3 OOMeH BellecTB M Mpeodpa3oBaHKe YHEPTUU B KIETKE 3
4 Ctpoenue 1 GyHKITUU KIETOK 6
5 Pa3MHOKEHUE Y MHIUBUAYAIBHOE PA3BUTUE OPTAHU3MOB 6
6 HacneacTBeHHOCTh M1 K3MEHYHMBOCTh OPraHU3MOB 15
7 DBOJIIONHS JKUBOTO MUPA Ha 3emiie 21
8 OCHOBBI 3K0JIOTHH 12
9 3axiroueHue 1
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