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IlosicHuTEILHAA 3amUCKA

[Iporpamma BHEYPOUYHOH JIEATEILHOCTH « BHONOTHS B BOIIpOCax U OTBETAaX» ISl 00YYArOIIUXCS
10-11 xmaccoB pa3paboTaHa Ha OCHOBE CJICTYIOIINX HOPMATHBHBIX JOKYMEHTOB:

1.Koncturynusa Poccuiickoit denepanun
2.3akoH P® o1 29.12.2012 No273 ®3» O6 obpazoBanuu B Poccuiickoit deneparum

3. Vka3 I[Ipe3unenra Poccuiickoit ®enepanmn Noe204 « O HalIMOHANIBHBIX LIENAX U
cTpaTernyeckux 3aaadax pazputus Poccuiickoit @enepanuu Ha nepuon a0 2024 roxa

4.ITpuka3 ot 09.11.2018 Ne196 « O6 yrBepkaenuu [lopsiika opranu3anuy 1 OCyIIECTBICHUS
00pa30BaTEIbHON AEATEIBHOCTH IO JOMOTHUTENBHBIM U 00111€00pa30BaTeIbHBIM IPOTrPaAMMaM.
HanmonansHseiil nmpoekt « ObpazoBanue» 1o 2024 rona.

5.®enepanbHbIil rOCYAapCTBEHHBIM 00pa30BaTENIbHBIN CTaHAAPT OCHOBHOT'O OOILEr0
oOpa3oBaHus ( yTBEpXk/IeH NpukazoM MunuctepcTsa o0pa3oBanus 1 Hayku PO ot 17.1exalbps
2010r. Ne 1897»)

6.Ctparerust pa3Butust Bocnutanus B Poccuiickoit denepanuu Ha nepuon 1o 2025 roxa,
yrBepxacHHas Pacniopsbkenuem IlpaBurtenscrBa Poccuiickoit ®denepaunn ot 29 mas 2015 roga
No 996-p.

7.Metonuyeckue peKOMEHAAINH 110 YTOUHEHUIO TIOHATHS COAECPKAHNSI BHEYPOUHOU
JeSITEILHOCTH B PAMKax peain3allii OCHOBHBIX 00I11€00pa30BaTeIbHbIX IPOTPAMM, B TOM YHCIIE
B YACTH ITPOEKTHOM EATEIbHOCTH, HAIIPAaBICHHbBIX MMCbMOM MuHoOpHayku ot 18.08.2017 Ne
09-1672

8.HarnmonanpHast nokTpuHa oOpazoBanus Poccuiickoii @eneparuu 1o 2025 roaa ( yTBepkaeHa
IToctanoBnenuem IlpaBurensctsa ot 04 oktsa6ps 2000 roxa Ne751)

9.IlocranoBnenue ['aBHOrO rocynapcTBeHHOro caHutapHoro Bpaya P® ot 29.12.2010 Ne 189
(pen.ot 25.12.2013) « O6 yrBepxknennu Caunllun 2.4.2.2821-10 «CanurapHo-
SMUJIEMHUOJIOTMYECKHE TPEOOBAHUS K YCIOBUAM U OPraHU3alui 0OyueHHs B
00111€600pa30BaTENbHBIX YUPEIKICHUIX

10.0cHoBHast oOpa3oBartenbHas mporpamma odmero oopazoarust MKOY»KoparokoBckast
COIll» na 2023-2024 y4eOHbIii ro11

11.Yueonsnii mman MKOY»Kopatokosckast COLL» na 2023-2024 yueOHbIi rof

PaGouas mporpamma BHEYPOUHOM JesITeIbHOCTH « brosiorus B Bompocax u otBetax» ( 10-
11 kiacc) obecnieynBaeT JOCTHKEHUE TDTAHUPYEMBIX PE3YJIbTaTOB OCBOeHHsST OCHOBHOM
00pazoBaTesIbHON TTporpaMmMbl 0CHOBHOTO 0011ero oopazoBanus ®I'OC MKOY»KopatokoBckast
COII» u pazpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3ysbTaTaM 0cBoeHUss OCHOBHOM

o0pa3oBaTeNbHOI MporpaMMbl OCHOBHOTO 001ero oopaszoBanuss ®I'OC MKOY»KoparokoBckas
COLI»

Hcnonpzyemblie yueOHUKHU:



1.B.".CuBornazos, U. b.Aradonona, E.T.3axapoBa «O61mas 6wmorusi», 10 kinace, M., [Ipoda,
2020

2. B..CuBornasos, 1. b.Aradgonosa, E.T.3axapoBa «O06mias ounmorus», 11 kimacc, M., [Ipoda,
2021

Lenb mporpaMMbl: HOATOTOBKA BBIMYCKHUKOB 11 Kilacca K rocyJapcTBEHHOIN UTOTOBOM
aTTeCTalUN.

3amaun-

- OIPEJEIUTh YPOBEHb OMOJIOIMUECKHUX 3HAHUI 00yJaroUINXCsl U CTENEHb OBJIAJICHUS UMU
y4eOHBIMU YMEHUSIMH;

-Ha OCHOBE CUCTEMHOT'0 aHaJIM3a MOJIYYEHHbBIX PE3YJIbTATOB BBIIIOJHUTH KOMIUIEKC 3a/1aHUH,
HaNpaBJICHHBIX HA YrIyOJIeHNne U KOHKPETU3ALUIO 3HAHUH yJaIiXcs IO OMOJIOTHH B
COOTBETCTBUH C (eiepaTbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAApTa
U1 IOJTy4€HUS TIO3UTUBHBIX PE3yIbTATOB;

-3aKpenuTh YMEHHUS YUalIuXcs Ha Pa3HbIX YPOBHSIX: BOCIIPOU3BOAUTH 3HAHUS, TPUMEHSATD
3HAHUS U YMEHUS B 3HAKOMOM, U3MEHEHHOW U HOBOM CUTyalUsX;

-0TpaboTaTh yMEeHUs 0QOPMIISATH SK3aMEHALMOHHYIO paboTy, paboThl C TEKCTOM, TECTOBBIMU
3a/laHUsIMU Pa3HOTrO TUIIA;

-TIOAICPKUBATh U PA3BUTh YMEHUS yUAIIUXCS COCPEAOTAYNBATHCS U IIOJOTBOPHO,
HeJIeHANPaBIECHHO pad0TaTh B HE3HAKOMOW 00CTaHOBKE, B 3aJJAaHHOM TeMIle, OBITh
MOTHUBHUPOBAHHBIMHU Ha NOJTYYCHUC 3aINIAaHVUPOBAHHBLIX PE3YJILTATOB.

Ha y4eOHO-TeMaTHueckoe iaHupoBaHe padoueii mporpammsl otBeieHo 33 vaca ( 1 yac B
HEJIETTIO)

Pe3yabTaThl 0CBOCHUS Kypca BHEYPOYHOM AeSATEJbHOCTH
JInuyHOCTHBIE:

1) dopmupoBaHUE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBbHBIX H TBOPYCCKHX
CIIOCOOHOCTEN;

2) MOTHBAIUS TIO3HABATEIILHON JAEATEIBHOCTH YUAIMXCS, OTHOIIEHUE K OHOJIOTHH, KaK
AJIEMEHTY OOIIEI0BEUECKON KYIbTYpPHI;

3) caMOCTOSITETBHOCTD B IPHOOPETEHHH HOBBIX 3HAHUH U MPAKTUUYCCKUX YMCHUM;

4) dopmHupOBaHUE IEHHOCTHBIX OTHOLICHHIA APYT K IPYTY, YUUTEIIIO, aBTOPAM OTKPBITHHA,
pe3yibraTtaM 00ydeHHUS.

MeranpeameTHble:

1) oBiajeHNE HABBIKAME OPTaHM3AIMH YU4COHOW AEATSIBHOCTH: MOCTAHOBKH IIEJICH,
IJTAHUPOBAHUSA, KOHTPOJIS U OLICHKU PE3YJIbTATOB;

2) MOHMMaHHUE Pa3TMYHA MEXKTY UCXOIHBIMU (DaKTaMU U TUIIOTE3aMH I X O0BSICHEHUS,
TEOPETUICCKUMH MOJCIISIMU U peabHbIMU O0OBEKTAMU ISl UX OOBSCHEHUS;



3) oBnaJeHHE YHUBEPCATbHBIMU YUCOHBIMU JICHCTBUSMH :aHAIN3a, CHCTEMAaTH3AIUH.
CrpyKkTypupoBaHusi HHPOPMALINY;

4) dopmupoBaHue yMeHHs paboTaTh B IPYIIIE, apIYMEHTUPOBAHHO BECTH JHCKYCCHIO,
IPaMOTHO MOJIb30BATHCS UCTOYHUKAMU MH(POpMAIUY;

5) TOTOBHOCTB M CIOCOOHOCTB K CAMOCTOSATEIHHOM HH()OPMAIIMOHHO-TI03HABATEIBHOM
NEeSATENbHOCTH, BKJIIOUas yMEHUE OPUEHTHUPOBATHCS B Pa3JIMYHBIX HCTOUHUKAX
UH(POPMALINU, KPUTHYECKHU OLIEHUBAThU MHTEPIIPETUPOBATH UH(OPMALIHIO, TOTydaeMyHo
U3 Pa3HbIX UICTOYHUKOB;

6) BiaIeHHE S3BIKOBBIMU CPEICTBAMU- YMEHHUE SICHO, JIOTHYHO U TOYHO U3JIaraTh CBOO
TOUKY 3pEHHUSI, UCII0JIb30BATh AJICKBATHBIE I3bIKOBBIE CPEJICTBA

PeryasiTuBHble:

1) onpenensats u GOPMYIHUPOBATH LENb ACATSIBHOCTH C TOMOIIBIO YIUTEIIS;
2) TpOroBapHBaTh MOCJIEIOBATEILHOCTD JICHCTBHIA;

3) yuYHUThCSI BBICKA3bIBATh CBOKO TOUYKY 3pEHUS (BEPCHIO);

4) y4YUTHCS OTIUYATH MPABHIBHO BBITIOJIHEHHOE 33]]aHUE OT HEBEPHOTO;

5) y4HTBCS IUTAHUPOBATH JICSTEIBHOCTD;

6) BBICKA3bIBaTh CBOKO Bepculo. [IbITaThes Mmpeiarath Crocod ee MpOBEPKH;
7) OmpeAeNsTh YCIEUIHOCTh BBITIOJHEHHS CBOCTO 3aJaHHUS;

8) cocTaBUTH IJIaH peHICHHs TPOOIEMBI (3a1a4H)

IIpeamerHble:
1):dbopMupoBaHre HAyYHOTO IOHUMAHUS KaK KOMIIOHEHTa HAyYHOTO MHPOBO33PEHHUS;

2) ¢hopMHUpOBaHKE U paCcIIMPEHUE 3HAHUI 00 OCHOBaX HayKH OMOJIOTUU Ha YPOBHE €€
COBPEMEHHOTI'0 COCTOSIHMSA; OBJaJIeHUe crioco0aMu TOOBIBAaHUS M IPUMEHEHUS STHX 3HAHU;

3) packpbITHe 3HaUY€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB JKUBOM MPUPOIBI, PO OOLIETO
OMOJI0rn4ecKoro 00pa3oBaHMs JJIs IOBBIIEHUS KYJIbTYpPbl yUallluXcs ;

4) hbopmupoBaHHe U pa3BUTHE HABBIKOB U YMEHUI PEIICHUS 3aJJaHul U 3a/1a4 B
COOTBETCTBUH C TPeOOBAaHUSMU K YPOBHIO IOJTOTOBKU BBIMTYCKHUKOB

IlepeyeHsb 3JIeMEeHTOB coiep:KaHusl, NpoBepsieMbIXx HA EI'D mo Ouosiorun

[lepedeHs 271eMEHTOB COACPKAHUS, POBEPSAEMBIX Ha €TMHOM TOCYIapCTBEHHOM JK3aMCHE
110 OMOJIOTHH, COCTaBJIEH Ha OCHOBE pa3jena «O0s13aTeabHbI MUHUMYM COJEpKaHuUs
OCHOBHBIX 00pa30BaTelbHBIX IporpaMmm» DenepaabHOr0 KOMIIOHEHTA TOCYIapCTBEHHBIX
CTaH/IapTOB OCHOBHOT'O OOIIETO U Cpe/iHero (oJHOTro) o011ero oopa3oBanus Mo OUOIOTUN
(6a30BbIi 1 TPOGUITBLHBIA YPOBHH )

1. buonorus kak Hayka. MeToabl HAy4YHOIr0 IO3HAHUSA
1.1 buonorus kak Hayka, €€ TOCTHKEHUS, METO/Ibl TO3HAHUS KUBOU MPUPObI. Posib
6uosioruu B pOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MHpA.

1.2 YpoBHeBas opranusaius 1 3Boitoiust. OCHOBHbIE YPOBHHM OpraHU3alluy )KUBON



MIPUPO/IBI: KIETOYHBIHN, OpraHU3MEHHBIH, MOMYJISILIMOHHO-BUI0BOM, OMOTr€011€HOTHUECKHH,
6uocdepusiii. buonornyeckue cucrempl. OOMIME TPU3HAKA OHOIOTUYECKUX CUCTEM:
KJIETOYHOE CTPOCHHE ,0C00€HHOCTH XMMHUYECKOI'0 COCTaBa, OOMEH BEIIECTB U MPEBPAILECHUS
SHEPI'HH, FTOMEOCTA3,pa3APaKUMOCTh, IBUKEHUE, POCT U pa3BUTHE, BOCIIPOU3BEICHUE,
9BOJIIOLIHSA

2 . Kiterka kak OHOJIOrHYeCKasi CHCTeMa
2.1 CoBpeMeHHas KJIETOYHAs TEOPHsi, €6 OCHOBHBIE MOJIOKEHHUS, POJIb B JOPMHUPOBAHUU

COBPEMEHHOM €CTECTBEHHOHAYyYHOU KapTuHbl Mupa. Pa3Butue 3Hanuil o kinetke. Knerounoe
CTPOEHHE OPraHU3MOB- OCHOBA €IMHCTBA OPraHUYECKOI0 MUPA, JOKA3aTEIbCTBO POJACTBA
JKUBOU TIPUPOJBI.

2.2 MHuoroob6pa3sue kietok. [IpokapuoTnueckue u 3yKapuoOTUYECKUE KIETKH.
CpaBHuTeNbHAs XapaKTEPUCTHKA KJIETOK PACTEHUM, )KUBOTHBIX, OaKTepHil, rpuOoB.
2.3 X"MUYEeCKUi COCTaB KJIETKU. Makpo- 1 MUKPO3JIEMEHThI. B3auMOCBSI3b CTPOCHUS U

(GyHKIMH HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB (O€IKOB, HYKJIEHHOBBIX KHCIIOT,
yriaeBoJ0B, TunuaoB, AT®, BXoaguux B cOCTaB KJIETKHU. POJIb XMMHUECKHX BEIIECTB B
KJIETKE M OPTraHU3MeE YEJIOBEKa.

2.4 CtpoeHue KiIeTKU. B3auMOCBs3b CTpOCHHS U QYHKIUI YacTel M OPTaHOUIOB KIETKU —
OCHOBA €€ IIETIOCTHOCTH.
2.5 OOMeH BellecTB U MPEBPALICHUs] YHEPTUN — CBOMCTBA KUBBIX OPraHU3MOB.

DHepPreTUYeCKUi M IJIaCTHYCCKH 0OMEH, MX B3aMMOCBs3b. CTaIMHi YHEPreTHUSCKOTO
oOmeHa.

Bposxenue u npixanue. oTocHHTE3, €ro 3HaUeHHEe, KocMudeckast poiib. daswl hoTocHHTE3A.
CBeToBbIE U TEMHOBBIE peakiu (POTOCUHTE3A, UX B3aMMOCBS3b. XeMOocuHTe3. Poib
XEMOCUHTE3UPYIOMIHNX OaKkTepuid Ha 3emie.

2.6 I'enernueckas nHGopmManus B kieTke. [ eHbl, FTeHeTHYEeCKUI KO/ M €r0 CBOMCTBA.
MatpuuHblii XapakTep peakuuil OnocuHTe3a. buocunTes 6eska U HyKJI€UHOBBIX KUCIIOT.
2.7 KneTka — reHeTHUYECKasl €AMHUIIA KUBOTO. XPOMOCOMEI, UX cTpoeHue (popma u

pa3mepsl) U GyHKIUU. YHUCTI0 XpOMOCOM U UX BHIOBOE MOCTOSHCTBO. COMaTHUECKUE U
TMOJIOBBIE KJIETKH.

KuzHeHHbI UK KIIeTKU: nHTepda3a u MuUTO3. MUTO3 — JIelIeHne COMAaTUYECKUX KIIETOK.
Melios. ®@a3sl MUTO3a U Mel03a. Pa3BrUTHE MTOJIOBBIX KJIETOK Y PACTEHUM U JKUBOTHBIX.

I[eHeHI/IC KJICTKU — OCHOBA POCTA pa3BUTUA U PASMHOXKXCHUA OPraHU3MOB. Ponw melio3a u
MHTO3Aa.

3. Opranusm Kak 0uoJ0ru4ecKasi CHCTeMa



3.1 Paznoo0Opa3ue opraHu3MoB: OJJHOKJIETOUHbIE U MHOTOKJIETOYHbIE; aBTOTPO(BI,
reTepoTpodsl. Bupycsl — HeksieTouHble (HOPMBI )KU3HH.

3.2 BocripousBeicHHE OpraHU3MOB, ero 3HaueHne. CrocoObl pa3MHOKEHUS, CXOJICTBO U
OTJIMYHUE TIOJIOBOTO M OECTONIOT0 pa3MHOKeHUs. OTI0IOTBOPEHHE Y IIBETKOBBIX PACTCHHUN U
MO3BOHOYHBIX KUBOTHBIX. BHelHee u BHYTPCHHCC OINIOJOTBOPCHUC.

3.3 OHTOTEHE3 U MPHUCYIITHE €My 3aKOHOMEPHOCTH. DMOPHUOHATBLHOE U

MOCTIMOPHOHATBHOE PA3BUTHE OPraHU3MOB. [[pUYHHbBI HApyILIEHUST Pa3BUTHS OPTAHU3MOB.
3.4 I'enertuka, ee 3agauu. HaciaeacTBEHHOCTh M KI3MEHUYHMBOCTh — CBOMCTBA OPTaHU3MOB.
MeTtoasl reHeTHKH. OCHOBHBIC TEHETHUECKUE TIOHATHS U CUMBOIIMKA. XPOMOCOMHAs TEOPHS
HacneAcTBeHHOCTH. COBpeMEHHbIE TPEICTABIICHUS O T€HE ¥ TeHOME.

3.5 3aKOHOMEPHOCTH HACJEICTBEHHOCTH, UX IUTOJIOTUIECKHE OCHOBBI. 3aKOHOMEPHOCTH

HacJeJI0BaHus, yCTaHOBJIEHHbIE |'. MeHienem, ux HuToJI0rH4yeckre OCHOBbI (MOHO- U
IUruOpuaHOE CKperuBanue.) 3akoHsl T. Moprana: clieruieHHOE HaclieI0BaHHe IPU3HAKOB,
HapylIeHHE clLeIuieHns reHoB. ['eneTnka nosa. HacieqoBanue Npu3HakoB, CLEIUIEHHBIX C
nojioM. BzaumopeiictBue reHoB. I'eHOTHIT Kak 1eJI0CTHAs cucTeMa. [ eHeTHKa yenoBeKa.
MeTtobl U3yUeHHs TeHETHKH YesioBeka. Pemenue renernueckux 3agad. CocTtaBieHHE CXeM
CKpEIIUBAHHUS.

3.6 3akoHOMepHOCTH M3MeHYnBOCTU. HeHacneacTBeHHas (MoauduKauoHHas )

N3MCHYHNBOCTD. HopMa pcaKknuuu. HaCJIel[CTBeHHaSI N3MCHYMUBOCTL: MYTAallUOHHAA,
KOMOMHATHBHAS. BI/I,Z[BI MYTaLIHI‘;I " X MMPUYIUHBI. 3HaueHNE N3MCHUNBOCTH B JKU3HH
OpTraHHU3MOB U B 9BOJIFOIUH.

3.7 3HaueHNE 'eHETUKHU JJI1 MECIUTIUHBI. HaCJIGZ[CTBeHHI)IG 0one3Hu YCJIOBCKA, UX

MPUYKHBL, TpodUIaKkTUKa. BpenHoe BIusHNE MyTareHOB, aJIKOT0JIs, HAPKOTUKOB, HUKOTHHA
Ha F€HEeTUYECKUH alnapaT KJISTKH. 3alluTa Cpepl OT 3arpsi3HEHUs] MyTareHaMu. BeisiBieHnne
HMCTOYHUKOB MYTareHOB B OKPYalolleil cpeie (KOCBEHHO) U OLIEHKA BO3MOXHBIX
MOCTIEICTBUI UX BIMSIHUS HA COOCTBEHHBIN OpraHU3M.

3.8 Cenekius, ee 3a1a4u ¥ mpakTudeckoe 3HadeHue. Bknang H.M. BaBunosa B pazsutue

CEJICKLIMU: YUEHHE O LIEHTPaX MHOTr000pa3usi U MPOUCXOKACHUS KyIbTYPHBIX PACTCHUM;
3aKOH TOMOJIOTUYECKUX PSIOB B HACIIEICTBEHHON U3MEHYMBOCTH. METOABI CENEKIIMU U UX
TE€HETHUYECKHE OCHOBBI. MEeTO bl BEIBEZICHHSI HOBBIX COPTOB PACTEHHM, TOPOJL ’KUBOTHBIX,
ITaMMOB MUKPOOPTaHNU3MOB.

3HaYeHUE TCHETUKU JIIS celleKunu. bruojorndeckre 0CHOBBI BbIpallluBaHUA KYJIBTYPHBIX
paCTeHI/Iﬁ 1 JOMAalIHHUX KMBOTHBIX.

3.9 buorexHonorus, ee HanpaBieHus. KineTouHast 1 reHHast UHKEHEpUsl, KIIOHUPOBAHUE.



Poirn knerounon TCOpHHU B CTAHOBJICHHUU U Pa3BUTHU OMOTEXHOJIOTUH. 3HAUEHUE
OMOTEXHOJIOTHH JIJISl PA3BUTHSI CEJICKIIUHU, CETLCKOTO X031UCTBA, MUKPOOUOIOTHIECKOM
MIPOMBIIIJICHHOCTH, COXpaHEHUS! TeHO(DOH 1A TUIAHEThl. DTUYECKUE ACTIEKTHI HEKOTOPHIX
HccieI0BaHui B OMOTEXHOJIOTHH (KIIOHUPOBAaHU YeJI0BeKa, HallpaBJI€HHbIE H3MEHEHUS
reHoma).

4 . CucreMa 1 MHOroo0pa3ue OpraHn4ecKoro Mupa
4.1 Muoroo6pasue opranuzmoB. 3HadeHue padot K. JIunnes u XK.-b. Jlamapka. OcHoBHBIE

cUcTeMaTHUYeCKue (TAKCOHOMHUYECKHE) KaTerOpHH: BU, PO, CEMENCTBO, OTpsiA (IIOPSAIOK),
KJ1acc, TUI (0TIeN), IapCTBO; UX COMOAYMHEHHOCTD 4.2 [{apcTBO GakTepuii, CTpoeHHE,
KHU3HENIEATEIIbHOCTh, Pa3MHOXEHHE, pOJIb B Ipupoje. bakrepuu — Bo30yauTesnu
3a0o0NeBaHUN paCTEeHHM, )KUBOTHBIX, YenoBeka. [Ipodunaktika 3a60neBaHnii, BHI3bIBAEMbIX
OaKTEepPHUSIMHU.

4.3 lapcTBO rpubOB, CTPOCHUE, )KU3HEALATEILHOCTD, pa3MHOKeHue. Vcronbp3oBanue

rpuOOB AJIs MOTyYeHUs! IPOJYKTOB MUTaHUs U JIeKapcTB. PacriosHaBaHMe Che1OOHBIX U
SITOBUTBIX TpHOOB. JlumaitHuku, ux pasHooOpasue, 0COOEHHOCTH CTPOSHUS U
KU3HeAesATeIbHOCTH. PoJib B ipupoie rpuOoB U JIUIIAHHUKOB.

4.4 apctBo pactenuii. CtpoeHue (TKaHU, KIETKH, OpPTaHbl), )KU3HEIEATEIbHOCTh U

Pa3MHOXXEHHE PAaCTUTEIBHOIO OpraHu3Ma (Ha IpUMepe MOKPHITOCEMEHHBIX PACTEHHI).
PacrioznaBaHue (Ha pUCyHKax) OpraHoB paCTEHHI.

4.5 MHuoroo6pa3ue pacteruii. OCHOBHBIC OT/IeJbI pacTeHH. Kitacchl TOKPBITOCEMEHHBIX,
pOJIb pacTEHUM B MIPUPOJIE U )KU3HU YEJIOBEKA.
4.6 LlapcTBO KUBOTHBIX. OJHOKIETOYHBIE U MHOTOKJIETOYHBIE )KUBOTHBIE.

XapaKTepI/ICTI/IKa OCHOBHBIX THUIIOB 6GCH03BOH0‘IHBIX, KJI1aCCOB YJIICHHUCTOHOT'UX.
OcoOeHHOCTH CTPOCHUA, ) KU3HCACATCIbHOCTH, Pa3MHOKCHUS, pOJIb B IIPUPOJAC U KU3HU
YCJIOBCKaA.

4.7 XopaoBble )KUBOTHBIE. XapaKTEpUCTHKA OCHOBHBIX KJaccoB. Poiib B ipUpo/ie U KU3HU
yenoBeka. Pacrio3sHaBaHue (Ha pUCyHKax) OPraHOB U CUCTEM OPraHOB y )KUBOTHBIX.

5. Opranusm 4ejioBeKa M ero 310poOBbe

5.1 Tkanu. CTpoeHue U )KU3HEAEATEIbHOCTh OPTaHOB U CUCTEM OPTraHOB: MUIIEBAPEHUS,
NbIXaHUsI, BeIJIEIeHUs. Pacrio3HaBaHue (Ha pUCYHKaX) TKaHEH, OpraHoB, CUCTEM OPTraHOB.
5.2 CtpoeHue U KU3HEACATENBHOCTh OPTaHOB U CUCTEM OPraHOB: OMIOPHO-/IBUTATEIbHOM,

MOKPOBHOM, KpoBooOpameHus, tuMpooOparieHus. Pa3sMHOKeHNE U pa3BUTHE YEIOBEKa.
PacriozHaBaHue (Ha puCyHKax) OpraHoB U CUCTEM OPIaHOB.

5.3 BHyTpeHHs1s cpena opranusMa yesoseka. [ pymnmel kposu. IlepenuBanne KpoBH.



Nmmynuter. OOMEH BELIECTB U MPEBpAIllEHUE YJHEPTHH B OpraHu3Me 4YesloBeka. ButaMuHsbl.
5.4 HepBHas v sHIOKpUHHAs cUcTeMbl. HeliporyMopasbHas peryisius IpoieccoB
KHU3HEIESATEIIbHOCTH OpraHu3Ma KaK OCHOBA €ro LIEJIOCTHOCTH, CBSI3U CO CPEIO.

5.5 AnanuzaTtopsl. OpraHsl 4yBCTB, UX poJib B opranusme. Ctpoenue u GpyHkuu. Beicias
HepBHas fearenbHocTh. CoH, ero 3HaueHue. Co3HaHue, NaMATh, YMOLIUH, PEUb, MBIIIJICHHE.
Oco0eHHOCTH NICUXUKH YeIOBeKa.

5.6 JIuunHast 1 o0IIeCTBEHHAsl TUT'HEHA, 310pOBbIi 00pa3 xku3Hu. [Ipodunaktuka

MH(pEKIMOHHBIX 3a00€BaHUI (BUPYCHBIX, OaKTEPHATBbHBIX, TPHOKOBBIX, BBI3BIBAEMbIX
XKUBOTHBIMH). [Ipenynpexnenne TpaBMaTu3mMa, IpUeMbl OKa3aHUs IEPBOM TOMOIIIH.
Icuxuueckoe u puzndeckoe 370poBbe denoBeka. PakTopbl 3/0POBbs (AyTOTPEHUHT,
3aKajluBaHMe, JABUraTeIbHas aKTUBHOCTH). DaKTOphI prcKa (CTpecChl, TUIOAMHAMMUS,
nepeyTomiieHe, IepeoxyaxaeHue). BpeaHble v nosjae3Hble NPUBBIYKU. 3aBUCUMOCTb
3JI0pOBbsI YEJIOBEKA OT COCTOSIHUA OKpysKaromien cpebl. COOI0JeHUE CaHUTApHO-
TUTHEHNYECKUX HOPM U IIPaBUJI 3J0pOBOr0 00pa3a kU3HHU. Penpo1yKTUBHOE 310pOBbE
yenoBeka. [locaencTBys BIUSHUS alNKOT0JIs, HUKOTHMHA, HAPKOTUYECKUX BELLECTB HA
pa3BUTHE 3apO/IbIlIa YeloBeKa

6 . DBosTIO U KUBOW MPHPOIBI
6.1 Bun, ero xpurepun. [lomynsiust — cTpyKTypHast €AMHUIIA BUIA U DJICMEHTapHast

eanHuIA Boonnd. Mukpossoronus. Obpa3zoBannue HOBBIX BHIO0B. CIIOCOOBI
BU1000pa30BaHuUsI.

6.2 Pa3BuTHE 3BOIONMOHHBIX UCH. 3HAUCHNE YBOMIONMOHHON Teopuu Y. /lapBuHa.
B3aumocBsI3b ABMKYIIMX CHIT ABOMOIUU. DOPMBI €CTECTBEHHOT'O 0TOOpa, BUABI OOPHOBI 32
cymectBoBaHue. CHHTETHYECKAS TEOPHS IBOJIOIMH. DJIeMEHTapHbIC (DAKTOPBI SBOJIOIHH.

Uccnenoanus C.C. YerBepukoBa. Poib 5BOMIOIIMOHHON Teopun B HOPMUPOBAHUN
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI MUpA.

6.3 JlokazaTenbCTBa 3BOJIOLUY )KUBOM NPUPOJBL. Pe3ynbTaTel 3BOIIOLMHN:
MIPUCIIOCOOJICHHOCTh OPraHU3MOB K cpejie OOMTaHusl, MHOr00Opa3ue BUJIOB.
6.4 Makponsoarouus. Hanpasnenus u nytu ssomonuu (A.H. Cesepuos, U.1.

[[Imanpraysen). buonorudeckuii mporpecc u perpecc, apomopdos, uaroaganTaus,
nerenepanus. [lpuunnbl OMonoruueckoro nmporpecca u perpecca. ['unore3sl BOSHUKHOBEHUS
xu3HH Ha 3emiie. OCHOBHBIE apOMOP(}O3bI B 3BOIOIUN PACTCHUN U )KUBOTHBIX.

VY cnoxHEeHNE )KUBBIX OPraHU3MOB B IPOLECCE IBOIOIUU.

6.5 IIpoucxoxaeHne yenoBeka. YeloBek Kak BUJ, €0 MECTO B CUCTEME OPraHUYECKOTO



Mupa. I'unote3sl IMPOUCXOKACHUA YCTTIOBCKA. I[BI/I)KyHII/Ie CHIJIbI U 3TAIlbl O9BOJOINHA
yenoBeka. UeaoBeueckue pachl, UX TCHCTUYCCKOC POACTBO. BI/IOCOI_II/IaHLHaSI npupoga
YCJIOBCKA. COI_II/IaJ'ILHaH U IprupoaHasa cpeaa, afalTalun K HEeH yelloBeKa.

7 . IkocUCTEeMBbI M NPUCYLIME UM 3aKOHOMEPHOCTH

7.1 Cpenbl 0OUTaHHUS OPraHU3MOB. DKoNornyeckue (HakTopbl: a0MOTHUYECKUE,
OMOTUYECKHUE, UX 3HAYCHHE. AHTPOIIOTCHHBIN (aKTop.

7.2 Dxocuctema (6MOreoeHo03), €e KOMIOHEHTHI: TPOAYLIEHThl, KOHCYMEHTHI, PE1YLICHTHI,

uX posb. BumoBas u mpocTpaHCTBEHHAs CTPYKTypa dKocucTeMbl. Tpoduueckue ypoBHH.
Lenu u cetn nuTanus, ux 3BeHbs. [IpaBumna sxomorundeckoit nmupamubl. CocTaBIeHHE CXEM
repeayu BEIIeCTB M DSHEPTuH (IeTiel U CeTeil mUTaHus ).

7.3 Pa3znoobOpa3ue sxocucreM (6roreorieHo30B). CaMopa3BUTHE U CMEHA YKOCHUCTEM.

YcToiiunBoCTh M JMHAMUKA SKOocUcTeM. bruonorudeckoe pazHooOpasue, caMOperyisiuus u
KPYTOBOPOT BEIIECTB — OCHOBA YCTOMYMBOI'O Pa3BUTHS YKOCUCTEM. [[puunHBI yCTONYMBOCTH
Y CMEHBI YKOCUCTEM.

H3meHeHns B dKOCHCTEMAX oA BJIIMAHUEM ACATCIBHOCTHU YCIIOBCKA. AFpOSKOCI/ICTCMH,
OCHOBHBIC OTJIMYHMA OT MPUPOAHBIX 9KOCUCTEM.

7. 4. buocdepa — rnmobanbHas skocuctema. Yuenue B.W. Bepuanckoro o 6uochepe. Kuboe
BeniecTBo. Ero ¢pynkunnu. OcoOeHHOCTH pacnpeeneHus: OuoMacchl Ha 3eMIe.
Bbuonornueckuii KpyroBopoT BELIECTB U MPEBpallleHUe SHEpruu B 6nocdepe, poiib B HeM
OpPTaHW3MOB Pa3HBIX APCTB. DBOIIONHUS OHOChEPHI.

7.5 I'moGanpHble N3MeHEeHUs B Onocdepe, BEI3BaHHBIE IEATEIBHOCTHIO YeIOBeKa (HapyIIeHHe
030HOBOT'0 3KpaHa, KMUCJIOTHBIE TOKIH, TAPHUKOBBINA 3G ekt u ap.) [Ipodiembl ycTOWIHBOTO
pa3ButHs 6uochepsl. CoxpaHeHHe MHOTO00Opa3ns BUIOB KaK OCHOBA YCTOWYHBOCTH
6uocdepsl. [lpaBuiia noBegeHus B IpUPOAHOIL cpere.

Coaepxxanue nporpaMmMbl Kypca BHEYPOYHOH AesITeJIbHOCTH

baok 1.00mas ouosnorusi. ’KusHb, ee CBOMCTBA, YPOBHU OPraHU3aIMH.
IMpoucxoxnenne :;xku3nu (1 yac)

[Ipeamer u MeTo1bI OMOJOTUH, CBOMCTBA KUBOM MaTEepU, YPOBHH OpraHU3ALIUHU SKUBOM
MaTepuu,

MIPOUCXOXACHNE KU3HU Ha 3emie. Hayku, Bxonduue B coctaB 6uosnoruu. ctopus
pa3BUTHsI OMOJIOTMH KaK HAyKU C aHTUYHBIX BPEMEH JI0 HAIIUX THEH.

Baok 2. XuMu4yeckuii cocTaB »KUBBIX OPraHu3moB (3 yaca)

DneMEeHTHBIN U MOJIEKYJISIpHBIN cocTaB. Heopranuueckue BemiecTsa: Bo/ia, MUHEPAJIbHBIE
conu. OpraHMyecKue BELIeCTBA: YIJIEBObI, JINIHU/IbI, OCIKH, HYKIEUHOBbBIE KUCIOTHI.
CrpoeHue U pyHKIIMM HEOPTaHUYECKUX U OPraHUYECKHUX BEIECTB.



Baok 3. Ctpoenne kierku (3 yaca)

Tune! kneToyHoit opranuzanuu. CTpoeHUe KIETKU: KIeTOYHasi 000104Ka, IUTOIIAa3Ma,
A7Ip0, O THOMEMOpaHHbIe, TByMeMOpaHHbIe U HEeMeMOpaHHbIE OPraHOWAbl KJIETKH, OCHOBHbBIE
pasyinuus KJIETOK IPOKAPUOT U IYKapUOT

bJaok 4. O0OMeH BelecTB M nMpeBpalleHue 3Heprum (3 yaca)
Twurnbl muTanus KUBBIX opraHu3MoB. [loHATHE 0 MeTaboIM3Me: aCCUMMIIAIHS (TUIACTHYESCKHIA

obmeH), muccumumsinus (dHepreTudeckuii oomeH). AT® u e€ pons B MeTabonu3me.
®doTocHHTE3, XEMOCHHTE3, OMOCUHTE3 OeIKa.

Baok 5. PazmHoKeHHe M HHAMBH/YAJIbHOE Pa3BUTHE OPraHU3MoB (2 yaca)
Bocnpoussenenne Ki1eTok: MUTO3, Mei103. PasMHOKeHne opranu3mMoB. MHauBuayaasHoe
pa3BHUTHE OPTaHU3MOB (OHTOTCHE3).

BJaok 6. I'eneruka u cesexkuus (4 yaca)

HacnenctBeHHOCTh M M13BMEHYUBOCTD. [IepBhIii, BTOpo# U TpeTuii 3akoH MeHerns.
Jurubpunnoe u MOHOrHOpUAHOE CKpeluBaHue. ['eHeTrKa nojia, CHEIUIEHHOE € MOJIOM
HacnegoBaHue. MeTo bl reHeTUkH. CeeKIns, HeHTPhI MPOUCXOXKACHUS KYIbTYPHBIX
pacTeHui.

BJaok 7. IBosrouus (2 yaca)

OpontonuoHHoe yueHue Y.JlapBuHa, pa3BUTHE OPraHUYECKOT0 MUpPA, IPOUCXOXKACHNE
YesoBeKa.

Baok 8. Jkosiorus u yuenue o ouocdepe (2 yaca)

Oxonorudeckue Gaktopsl. [lomynsanuu. Jxonorudeckue cucreMsl. [lonsatue o Guocdepe.
Baok 9. Muoroo0pa3ue ;kuBbIX OPraHu3MoB (2 yaca)

Bupycsl, 6aktepun, rpuObl, TUIIARHUKH.

Baok 10. HapcrBo pacTenus (3 yaca)

[lonnapcTBO HU3MIME pacTEHUs, BOAOPOCIU. TKaHU U OpraHbl BBICIINX PACTCHUMN:
BETETaTUBHBIEC OPTaHbl M T€HEPATUBHBIE OPraHbl BBICIINX pacTeHuil. [lonnapcTBo BeICIINE
pacTeHus: CIIOPOBbIE, CEMEHHBIE pacTeHUs. OTIENbl: TOJI0CEMEHHBIE U TOKPBITOCEMEHHBIE
pactenust. CemeiictBa kiacca OQHOAOIBHBIE U Ki1acca [|By0JIbHBIE PACTEHHUS.

Baok 11. HapcTBo :xuBoTHBIE (3 yaca)
[Moauapctso [Ipocreitmue (Ognoknerounsie). [lognapcTBo MHOrOKI€TOYHBIE, TUIT

Kumeunononoctaeie, tum [Inockue yepsu, Tun Kpyrnsie yepsu, tun KosbuaTeie uepBy, TUII
Mommtocku, Tan Ynennctonorue. Knace Pakoobpasnsie, [laykooOpasusie, Hacexompie. Tum



Xopnoseie, knacc Jlanmnetnuku, Peiosl, 3emHOBOIHEIE, [IpecMbikaromuecs, [ITuirsl,
Mnexonuratomue. [Tonkmnaccs! Ilepsozsepu, Cymuatsie, IlnanieHTapHsle.

Baok 12. YesioBek u ero 310poBbe (4 yaca)
TxaHu, oprassl, peryasiuus Ku3HeaesTeNbHOCTH. ONOopHO-ABUTaTENbHAS CUCTEMA.

HI/IHIGBapI/ITCJ'II)Haﬂ CHCTEeMa U 00OMeH BCIIICCTB. I[I;IX&TGHBH&?[ " BBIACIIUTCIIbHAA CUCTEMA.
KpOBeHOCHaH CUCTCMA, IICpBasd MOMOILIb IIPHU KPOBOTCUCHUAX. HepBHaH CHCTCMa MU BbICHIAs
HEpPBHAA ACATCIBHOCTD YCJIOBCKA. OpFaHLI YYBCTB. AHaJII/I3aTOpBI. Koxa u e€ MMPOU3BOJHBIC.

Kenesnr BHyTpeHHefI M BHEIIHEH CCKpCILIUU. PasmHoxenue u Pa3BUTHC YCIIOBCKA.

Baok 13. TectupoBanue y4auuxcs 1no npoijieHHbIiM Temam Kypcea (1 gac)

Pemienue tunoBeix 3aganuii EI'D mponuisix J€T, OpUeHTUPOBAHHOCTH Ha 3a1aHUS

gactu C 4.
TeMaTnuyeckoe NJIAHNPOBAHUE
No Tema Conepxanue Konnu
€CTBO
4acoB
Bbnox 1. O6mas ouosorus. JKus3Hb, ee 1
CBOMCTBA, YPOBHU OpraHU3ALUH.
[TpoucxoxaeHne KU3HU
1 buonornueckue Hayku. Meroabl [Ipenmet 1 MeTOABI OHOTOTHH, 1
HCCIeA0BaHus. Y pOBHHA OpraHU3aluu CBOMCTBA )KUBOM MaTE€pUH, YPOBHU
*KUBOM MaTepuu. CBONCTBA dKUBOTO. OpraHu3aIuy )KUBOI MaTepuH,
MIPOMCXO0XKICHHE )KU3HU Ha 3eMJIE.
Hayxku, Bxoasimue B cocTas
6uonoruu. Ucropust pa3Butus
OMOJIOTUY KaK HAYKH C aHTUYHBIX
BPEMEH JI0 HAIIMX JIHEH
bnok 2. Xumuueckuii coctas 3
OpraHU3MOB
2 OneMEeHTHBIN U MOJIEKYJISIPHBIN COCTaB Makpo, -MHUKpO, 1
YKUBBIX OPTaHU3MOB YIBTPAMUKPOITIEMEHTHI.
CopepxaHue HEOPraHUUYECKUX U
OpraHNYECKHX BEIIECTB B JKUBOM
OpraHuzMe
3 Heoprannueckue BemecTa Bona u munepanbabie comm. Ux 1
CTpoeHue U PyHKIUU
4 Oprannueckue BeUiecTBa VYraeBobl, IMIUABL, OCIIKH, UX 1
CTpoeHHEe U PYHKIMHI
biok 3. Ctpoenue kieTku 3
5 MeMOpaHHbIE OPTaHOUIBI KIICTKH Kinerounas memOpana, sipo, II1C, 1
KOMILIEKC 1 0JIbIKH, TU30COMEI,
MEPUKCOCOMBI, BAaKYOJIH,
MUTOXOHJIPHUH, TUIACTHTBI
6 HememOpaHHbIE OpraHOHIBI KJIETKH PuGocomsl, TUTOCKENET, KIETOUYHBIE 1
BKJIFOUEHUSI




OcHOBHBIE pa3auyus KIETOK
MPOKAPUOT U IYKapUOT

[Ipu3HaKu NPOKAPHOT U SYKApPHOT.
CxoJcTBa M pa3nnyus B CTPOCHUN
KJIETOK I'pHOOB, pacTeHuil u
KHBOTHBIX

Biox 4. OOMeH BeliecTB 1
[pEBpALLECHUS 3HEPTUU

8 Tunel nUTaHMS )KUBBIX OPTraHU3MOB. ABTOTpOdHOE U TeTepoTpodHOE
Metabomu3mM. muTtanue. [lnacTuaeckuii u
JHEPreTUYECKU 00MEeH
9 AT® u ee posnb B MeTaboOIM3ME Crpoenue u ¢pyukuuu ATO.
MecToHaX0XICHNUE B KICTKE
10 Buocunres Oenka I'eneTnueckuii koa. TpaHCKpHUIIUSA U
TPaHCIISIIUS
bnox 5. Paamuoxxenue u
WHIUBUyaJIbHOE Pa3BUTHE
OpraHU3MOB
11 Bocnpoussenenue KI€TOK: MUTO3 U Knerounsni nuki. a3pl MUTO3a U
MEHO03 Meno3a. CXoAcTBa U pa3inuuus
MHUTO3a U Meio3a. 3HaYeHUEe MUTO3a
U Meno3a.
12 Pa3sMHOkeHME OpraHu3MOB. becnosoe 1 moa0BOE pa3sMHOKEHHUE.
NunuBuayanpHOE pa3BUTHE I'ametorenes. Omnog0TBOpEHUE.
OpraHU3MOB. OMOpHOHAIBHBIN U
MOCTIMOPHUOHATBHBINA MTEPUOJIBI
OHTOT'€HE3a. 3apOAbIIIEBbIC JIUCTKH
bnox 6. I'eHeTnka u celexius
13 MonoruGpuaHOe CKpenMBaHue. HacnencrBeHHOCTL Y M3MEHUYNBOCTH
Ilepsbiit 1 BTOpO# 3aK0H I'. Mennens opranusMoB. [ uGpuaoIOruyecKuii
meTona. ' oMO3UroTHrle u
reTEPO3UTOTHBIE OPTaHU3MBbI
.AnnensHsle rexsl. [lepBbiil 1 BTOpoit
3akoH Menpensa. Henmonxoe
JIOMUHUPOBAHUE U aHATU3UPYIOLIEE
CKpEIIIMBAaHHKE.
14. Jurunbpunnoe ckpemuBanue. Tpetuit Pacuemienue 1o reHoTUIlY U
3akoH . Menpens (dheHoTumy npu AUTHOPUTHOM
ckpemuBanuu. Tpetuit 3akoH I
Meunnensa
15 I'eneTuka moma, CHCIICHHOE C IIOJIOM Kapuotun opranusma. IlosoBbie
HaclieloBaHue. MeTo bl TCHETUKH x0MOCOMBI. CIIETUICHHOE C TTOJIOM
HacieaoBaHue. MeTo bl TEHeTUKHO
TE€HEAIOrMYECKUH, TOMYJISLIMOHHBIM,
OJIM3HEIOBBIN, ITATOTCHECTUYCCKUI,
OMOXUMHYECKHMN
16 Mertonb! cenekuuu. LleHTphl 3aga4u ¥ 3HAYEHHE CEJIEKIIUN.

MIPOUCXOXKIAECHUS KYJIbTYPHBIX
pacTeHui

MeToab! ceneKuu: THOpUAN3aus 1
otOop. MaccoBblii U
UHJIMBUAYaJIbHBIA OTOOP.
br3K0pOACTBEHHOM CKpEIMBaHUE.
MesxBua0Basi THOpUIU3ALINS.
HckyccTBeHHbIl MyTareHes. LleHTpsl




MIPOUCXOKACHUS KyJIbTYPHBIX
pacTeHui

Bbiox 7. DBomonms.

17

18

OpomonronHoe yuenue Y. Jlapsuna

OCHOBHBIE TIOJIOKEHUS
3BOJIIOLIMOHHOM Teopuu JlapBuHa.
JIBrKy1I€ CHIIBI BOJIOLIHH.
CuHTeTH4ecKast TEOpHsl SBOJIIOLUH.
Uccnenoanusa C.C. YeTBeprkona.
Pounb 3BOIIOLIMOHHOM TEOpUU B
(hopMHUPOBaHUH COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTUHBI MUPA.
Pe3ynbTaThl 3BOIOLINAM.
JlokazaTenbCcTBa IBOJIOIUM KUBOU
MIPUPOJIBI.

PazButue OpraHn4cCKoro Mmupa

Pa3BuTHe opraHuueckoro Mupa B
Kpurro3oe u paneposzoe. OCHOBHBIC
ctaauu anTpornorenesa. [lpapoauna

yenoBeka. Packel n ux
MPOUCXOXKICHUE

bnok 8§ . Dkonorus u yuenue o
o6uocdepe

19

Oxonorudeckue daktopsl . [lomymsiun

DKoyiorudeckre (HakTopbl CPeIb:
a0HOoTHYECKUE, ONOTHYECKHE U
anTporioreHHbsie. OCHOBHBIE
9KOJIOTUYECKHE XapaKTEPUCTUKU
nonyysinuu. Bzaumopaencreue
MONYJISLUNA Pa3IMYHBIX BUJIOB B
JKOCHCTEME

20

Okosnoruueckue cucrteMsl. [loaarue o
ouocdepe.

JKocucTeMa, e OCHOBHBIC
KOMIMOHEHTHI. CTpyKTypa
sKocHCcTeMBI. [InTIeBbIe CBs3H B
sKocucreMe. Bzanmozeicreue
MOITYJISIIIUI Pa3HBIX BUIIOB B
akocucreme. EcrecTBeHHas
sKocucTeMa (OMOreoIeHO3).
Arposkocuctema (arpoieHos3) Kak
HCKYCCTBEHHOE COOOIIECTBO
opranu3MoB. buocdepa- rinodanpHas
skocucteMa. B.M.Bepnaackmii-

OCHOBOIIOJIOKHHK YYEHUS O
ouoctepe. CtpykTypa Ouochepsl.
PacnipocTpanenue u posib KUBOTO
BellecTBa B Ouocdepe. 3HaueHne
OXpaHbI OMOC(EPHI I COXpPAHEHHS
XKHU3HM Ha 3emuie. buonornueckoe
pa3HooOpa3ue Kak OCHOBA
ycTounBOCTH Onochepsl.
CoBpeMeHHbIE IKOJIOTHIECKUE
MpoOJIeMBl, UX BIHSHHUE Ha
COOCTBEHHYIO KU3Hb U KHU3Hb

OoKpyxaromux Jgroaei. [locnencreus




JACATCIBHOCTH YCJIOBCKA B
OKOCHCTEMAX

bnox 8. MHOroo6pasue *H1BbIX
OpPraHHU3MOB

21

Bupycel. bakrepun

bakTepuu, ux ctpoeHue u
KHU3HENIEeITeIIbHOCT. Posib OakTepuii
B IIPUpPO/JIe, )KU3HH YeoBeKka. Mepbl

PO UITAKTUKH 3a00JICBaHUH,
BbI3bIBA€MBIX OaKkTepusiMu. Bupycsl-
HekyieTouHast hopma sxu3Hu. Lk
pa3BuTHs BUpyca. BupycHbie
3a00J1eBaHNs

22

['puOk1. JInmakinuku

OTnuuuTenbHbIe 0COOEHHOCTH
rpuboB. MHOTOOOpa3ue rpudoB.
Posb rprO0OB B IpUPO/IE U )KU3HU

yenoBeka. JInmanHuku-
CUMOMOTHYECKHE OPraHU3MbIL. PoJib
JUIIAaNHUKOB B IIPUPOJIE U KU3ZHU
YeJIOBEKa.

[HapctBo Pacrenus

23

[loauapcTBO HU3IIKME PACTEHHUS,
Bopopocau. [lonnapcTBo BeICIIIE
pacTeHus: CIIOPOBbIE, CEMECHHBIE
pacTeHust

Crpoenue, XKU3HEAEATEIbHOCTD,
Pa3MHOKEHHUE HU3IIUX U BBICIIUX
pacTeHuii

24

OTI[eJ'IBIZ T'OJIOCEMCHHBIC U
IMOKPBITOCCMCHHBIC PACTCHUSA

CTpOGHI/Ie, KUBHECACATCIBHOCTD U
PAa3SMHOXKCHHUEC I'OJIOCCMCHHBIX U
IMOKPBITOCEMCHHBIX paCTCHHﬁ.

25

CemMelicTBa Kjgacca OTHOOJBHEIE.
CewmeiicTBa KJ1acca JBYIOJIbHBIC

[TpuzHaku knacca OJTHOONBHBIE.
[Tpuznaku knacca J{BynoiabHBIE.
CeMmelicTBa Ki1acca OIHOIONBHEIE:
3maku, JInneiinsie. CemencTBa
KJacca J{ByonbHbIE:
Kpecronernsie, Po3onserHsie,
CrnoxxHo1BeTHbIe, [laciieHOBEIE ,
MOTBIIEKOBEIE

biok 11 . [MapcTBo JKuBOTHBIE

26.

[ToguapctBo Onnokneto. [loamapcTro
MHorokneTo4HbIe

[ToguapctBo OTHOKIETOYHBIE: TUI
IIpocreiimue. I[loaumapeTso
MHOTrOKJIETOUHEICS: THII
Kumeunononoctuele, Tin Ilmockue
yepBu, Tun Kpyrieie yepBu, TUI
KosnpyaTsie yepsu, Tnn Mosurocku

27

Twun YnerucroHorue

Tun Unenucronorue. Kiaccsr:
Pakoo6pasneie, [laykooOpa3Hsie,
Hacexomblie

28

Tun Xopaoseie

Tun Xopnoseie. Knaccsr:
JlanneTHuku, PpiObI, 3eMHOBOIHBIE,
[Ipecmbikaromumecs, [Itnmsl,
MiekonuTaronye

brok 12. YenoBek u €ro 310pOBbE

29.

TkaHu, oprassl, peryJsauus
JesaTenbHoCTH. ONopHO-ABUTraTeNIbHAS

Txanu: >nuTeInaIbHAas,
COEMHUTEIIbHAS, HEPBHAS,




cucreMma. [lumeBapurenbHas cucreMa u
0OMEH BEIIECTB.

MblleqHast. CHCTEMBI OPraHoB:
MIOKPOBHAas1, OTIOPHO-/IBUTaTeJIbHAS,
JbIXaTeNIbHAs, TUIEBAPUTEIIbHAS,
KPOBEHOCHAs, BbIJICIUTENbHAS,
HEpBHasl, 110JI0Basl. DHIOKPHUHHAS.
HeliporymopanbsHas perynsanus.
Ckerner yenoBeka. MBIIIIBI U UX
¢ynkuuu. [Mutanue. [umesapenue.
Posnb ¢pepMeHTOB B MUIIIEBAPEHUH.
OOMeH BellecTB U MpeBpalleHue
sHepruu J[Be cTopoHbl 0OMEHa
BELIECTB U SHEPruu. ButaMuHsI.
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Z[BIXaTeJ'IBHaH " BBIACIINUTEIIbHAs
CHUCTCMBI. KpOBeHOCHaH CUCTCMa U
BbICHIAA HEPBHAA ACATCIBHOCTD

JlpIxaTespHasi CHCTEMa: CTPOCHUE H
¢dbyHKIIIE. MOYEBBIACIUTETbHAS
CUCTEMa: CTPOCHHE U (PYHKITIH

Kposs u ee pynkiuu. KpoBeHnocHas
CUCTEMA: CTPOCHHE U (PYHKITUH.

[lepBast TOMOIIb TPH KPOBOTCUCHUSIX
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HepsHas cucrema u BbIcIIasi HEpBHAs
JeATENBHOCTD ueaoBeKka. Opranbl
YyBCTB.

Hepsnast cucrema: nieHTpanbHas U
nepugepuyeckas, CoMaTu4ecKas u
BeretaTuBHas1. PedekropHbiii
HOPUHIMI pa0OThl HEPBHOM CUCTEMBI.
Pednexropras nyra. Beictmas
HEpBHas 1EATEIbHOCTD YEJIOBEKA.
OpraHbl 4yBCTB U UX 3HAUEHUE B
KHU3HU 4enoBeka. CEeHCOpHBIE
CUCTEMBI, X CTPOCHHUE B QDYHKINU
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Kosa u ee mpousBoiabie. XKenesbl
BHEIIIHEW U BHYTPEHHEHN CEKpELUU.
Pa3sMHOXeHME U pa3BUTHE YEIIOBEKA

[TokpoBsl Tena. Posb k0ku B
rporeccax TepMOPETYIIALHHN.
[Tonnep:xanue TemMnepaTypsl Tea.
JKene3pl BHEIIHEN ¥ BHYTPEHHEN
cekpenuu. Pa3MHOKEHHUE U pa3BUTHE
YEJI0BEKa
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TectupoBaHue ydamuxcs 1o
MPOIACHHBIM TEMaM

5. YueOHO-MeTOAHMYIECKOE 00€ecIIeUeHHE.

1. I'pun H., Crayt V., Teitnop 1. buonorus. T. 1-3. M.: Mup, 1993.

2. O6mas 6uomnorust. 10-11 kmaccer / [Mox pen. A. O. PyBuHckoro (uist yriayOJIeHHOTO
nzyuenus). M.: Ilpocsemenue, 2015.

3. .Kamunosa I'.C. EI'D 2020. buonorus. Tunossle TeCTOBBIE 3a1aHusd — M. :

Wz pnarensctBo«OK3ameny 2020.

Pecypcbl UHTEpHeT

1.®enepanbHblii mopran «Poccuiickoe oopasoBanue» - http://www.edu.ru

2.Poccuiickuii 001e00pa3oBaTeIbHBINA MTOPTAJ: OCHOBHAS U CPEIHSS IIIKOJIA -
http://www.school.edu.ru




3.MuTepHeT-noaepKka mpoheCCHOHATBLHOTO pa3BuTHs meaaroros - http://edu.of.ru
4.®enepanbHbIil IEHTP HHGOPMAIIMOHHO-00pa3oBaTeabHBIX pecypcos - http://fcior.edu.ru
5.D5eKTpOHHBIN KaTaior odpa3oBaTelbHBIX pecypcoB - http://katalog.iot.ru

6.EnmuHoe okHO ocTymna kK o0pa3oBatebHbIM pecypcam - hitp://window.edu.ru
7.denepanbHbIl HHCTUTYT NIEIarorHuecKux uamepenuii- http://www.fipi.ru/

8.Caiit mznarensctBa « aTemnekt-Ilentpy, http:// www.intellectcentre.ru

9.Caiit @enepanbHOro HHCTUTYTA Negarorudeckux namepenuii: KM k EI'D no paznuusbeiM
peaMeTaM, METOIUYecKHe peKkoMeHaammu - http://fipi.ru

10.Hesnaiika. mpo - https://neznaika.pro

11.Pemy EI'D - https://bio-ege.sdamgia.ru
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