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HHOACHUTEJIBHAS 3AIIUCKA

YueOHblii Kypc «3ejieHas Jjadoparopusi» mnpeaHasHadeH i o0ydamomuxces 10-11 kaaccoB. Padouasi mporpamma «3esienas
JadopaTropusp» pa3padoTaHa HAa OCHOBE TPeOOBaHU CJIeXyIONUX HOPMATUBHBIX TOKYMEHTOB:

-3akoH «O06 obpazoanuu B Poccuiickori ®eneparum» (ot 29.12.2012 1. Ne 273 — @3);
-DenepanbHblil TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT CPEIHEr0 00pa3oBaHus,

-[IpumepHas ocHOBHasi 0Opa3oBaTebHAs MPOrpaMMa CPEIHEro 00pa30BaHMUs

-YcraB MBOY «Manounmsiiickas COILy;

-OcHoBHas 00pa3oBarebHas nmporpamma cpeanero oopasosanus MBOY «Mamoumsinickas COILly, (ytB. mip. ot 31.08.2020 r.Ne 239);

-[lonoxkenne o paboyeld mMporpaMMe MYHHUIMITATBHOTO OFOJDKETHOTO O0Ie00pa30BaTeIbHOTO YUpeKICHHs «MalIOUMBIIICKAs CPEITHSIS
o011eo0pa3oBareIbHas IIKOJIa;

-[lonoxkerne o 1eHTpe o0O0pa3oBaHWS ©CTECTBEHHO-HAYYHOH W TEXHOJOrMYeckoi HampasieHHOCTH «Touka Pocra» Ha 06aze MBOY
«Manoumsiiickas COLy, yrB. np. ot 04.03.2021 r. Ne 55;

-Konuenumeii pa3BuTis 1KOJIbHOT0 00y4eHHs B CEJIbCKUX MYHHMIMNIAJIBHBIX PailoHAX KPACHOSIPCKOT0 Kpasi, yrBep:kaeHnas 16.11.2018r.
-MexkaucunJInHApHoH y4yeOHoH nporpaMmmoii «OcHOBBI yU4eOHO-HCCIe0BaTeIbCKOH U MPOeKTHOM eATebHOCcTH MBOY «Majioumblnickas
COlll»
DNeKTUBHBIN Kypc «3eneHas maboparopus» paccunTaH Ha 34 gaca

[ens kypca: 00001IeHNE U CHCTeMaTU3aI|s 3HAHUN YJaluXCsl 0 OMOJIOTHH.

3aiauu Kypca:

(dhopMHpoBaHE OCHOBHBIX KOMIIOHEHTOB COJIEpYKaHUs 00pa30BaHMs: 3HAHUM, PEPOYKTUBHBIX U TBOPUECKUX YMEHHIA,

AKTUBM3ALMS MBIIUICHUS YYAILIUXCS;

(dhopMupoBaHrE TOHUMAHUS YYAITUMUCS CMBICIIa BOTIPOCA, €0 CTPYKTYPHI U (DYHKIINH;

pa3BUTH OMOIOTHYECKYIO MHTYHUIIUIO, BBIPA0OTATh OMPEAETICHHYIO TEXHUKY, YTOOBI OBICTPO CIIPABUTCS C MPEIOKEHHBIMH YK3aMEHAITMOHHBIMU
3aJaHUSIMU.

ConeprxkaHue Kypca COOTBETCTBYET MPOTpaMMe CPEAHEH IKOIbl U HOPMATUBHBIM JOKYMEHTaM EJIMHOr0 rocy1apcTBEHHOTO K3aMEHa.

JInst TeKyIero KOHTPOJIA Ha Ka)XKJIOM 3aHATUU YYaluMCsS PEKOMEHIYETCS CEPUS 3alaHUM, YaCTh KOTOPBIX BBITTOJIHAETCSA B KJIACCe, a 4acTh - IOMa
CaMOCTOSITEIILHO.

B mpouecce ocBoeHus mporpammbl, o0y4arolyecs CMOTyT MPOBEPUTh YPOBEHb CBOMX 3HAHUN MO PA3IMYHBIM pasjielaM LIKOJIBHOTO Kypca
OMOJIOTHH, a TaKXkKe MPOUAYT HEOOXOAUMBIH 3Tall MOJArOTOBKH K €IMHOMY rOCYAapCTBEHHOMY 3K3aMeHY.



TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKHA YYAIIIUXCSA

B pesynbrare nzyuenus Kypca o0yqaronuiics 10KeH

3HATH/MOHUMATH

- IPU3HAKU OMOJIOTHYECKUX OOBEKTOB: )KUBBIX OPraHU3MOB; T€HOB M XPOMOCOM; KJIETOK U OPraHoOB;

- CYIIHOCTb OMOJIOTMYECKHX IPOLIECCOB: OOMEH BEILECTB U MIPEBPALLCHUs SHEPTUH, IUTaHUE, IbIXaHKe, BbIIEICHUE, TPAHCIIOPT BELIECTB, POCT,
pa3BUTHE, PA3MHOKEHUE, HACIIECTBEHHOCTh U N3MEHUYMBOCTD, PETrYJIALNS KU3HEAECATEIbHOCTH OPraHu3Ma, pa3ipakuMOCTh;

- 0COOGHHOCTH CTPOEHUS )KUBBIX OPraHU3MOB, ITPOLIECCHI KHU3HEACSATEIbHOCTH.

Ymernb

- OOBSICHATH B3aUMOCBSI3M OPTaHU3MOB M OKPY’KAIOIIEeH Cpebl; MPHYUHBI HACIEICTBEHHOCTH U M3MEHYHBOCTH;

- U3y4aTb OHOJIOrMYECKUE OOBEKTHI U MIPOLECCHI: CTABUTh OMOJIOTMYECKUE IKCIIEPUMEHTBI, OITUCBHIBATH U OOBSCHATH PE3YJIbTAaThl OIIBITOB;

- pacClio3HaBaTb U OIIMCBIBATL: OpTraHbl U CHUCTCMbI OPIraHOB KHBOTHBIX; CT;CI[O6HLIC Hn AJ0BUTBIC FpI/I6LI, OITaCHBIC JIA YCJIOBCKA PACTCHHA U
KHUBOTHBIC,

- CpaBHHBATb OMOJIOTUYECKUE OOBEKTHI (KJ'IGTKI/I, TKaHH, OpraHbl KW CHUCTCMBbI OpPraHoB, OpPIraHU3MBLI, HpeﬂCTaBHTeHGﬁ OTACJIbHBIX
CUCTEMATHYCCKUX prr[l'[) " ACJIaTh BBIBOJbBI HA OCHOBC CPABHCHMA,

- aHaJIM3UPOBATh U OIICHUBATH BO37CHCTBUE (DaKTOPOB OKPYKAIOIIEH cpebl Ha KUBBIE OPTaHU3MBI, TIOCIEICTBUS JACATEILHOCTH YeTIOBEeKa B
IKOCHCTEMaX;

- UCTIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUYECKOM NEATETbHOCTH U TIOBCEIHEBHOM KU3HU JUIA:
e coOmoaeHuss Mep NPOPUIAKTUKH 3a00JI€BaHUM, BBI3BIBAEMBIX PACTEHUSIMH, >KMBOTHBIMH, OakTepusMH, rpudaMHd M BHpYCaMU;

TpaBMaTH3Ma, crpeccoB, BUU-uHdpekmy, BpenHbIX NPUBBIUEK (KypeHHE, aJKOTOJM3M, HApKOMAaHUS), HapyLIeHUs OCaHKH, 3pEHH,
cilyxa, NHQEKIIMOHHBIX U MPOCTYAHBIX 3a00J1€BaHUM;

e OKa3aHMs MEepBOM MOMOIIY NPU OTPABICHUH SIIOBUTHIMU I'pUOAMU, PACTEHUSMHU, YKyCaX >KMBOTHBIX; IPU NPOCTYAHBIX 3a00JIEBAHMUSIX,
0’K0rax, 0OMOPOXKEHUsIX, TPaBMaxX, CIIACCHUHU YTOIAIOIIETO;

L4 paHHOHaHBHOﬁ OopraHu3anuu TpyJda U OTAbIXA, CO6J'IIOII€HI/IH IMpaBuJI MOBCICHUSA B oxpymaromeﬁ cpeac;
® [IPOBCACHUA Ha6J'II-O)IeHI/II\/’I 3a COCTOSHHEM COOCTBEHHOIO Oopranusma.

ITEPEYEHDb 9JIEMEHTOB COJAEPXAHMUS, ITPOBEPAEMbBIX HA EI'D 110 BUOJIOTH

[lepeueHb 37€MEHTOB COJAEpKaHMS, MPOBEPSEMbIX Ha €JMHOM TI'OCYJapCTBEHHOM 3K3aMEHE 0 OMOJIOTHMH, COCTABJIEH Ha OCHOBE pasjesa
«O0s3aTeNnbHbII MUHMMYM COJE€p’KaHUSI OCHOBHBIX 0Opa3oBaTelbHbIX INporpamMm» DenepalibHOIO KOMIOHEHTa TOCYAApCTBEHHBIX CTAaHIApTOB
OCHOBHOT'0 OOIIIET0 U cpetHero (IMoJIHOro) odmiero o0pa3oBaHust 1Mo 61onoruu (6a30BbIi ¥ MPOGUIEHBINA YPOBHH).

1. buosorusi kak Hayka. MeToJbl HAYYHOTO MO3HAHUS
1.1  buonorus kak Hayka, ee JOCTHXKEHHs, METOJbl TO3HAHUA XUBOW NMpUpojabl. Ponb O6uonoruu B GopMUPOBAaHUN COBPEMEHHOMN
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€CTECTBEHHOHAYYHOU KapTUHBI MUpA.

1.2 YposHeBas opraHuzauuss U 3Bosoluss. OCHOBHbIE YPOBHM OpraHM3allUU >KUBOW INPHUPOJBL: KIETOYHBIH, OpraHU3MEHHBIH,
MOMYJISIIMOHHO-BUI0BOM, OMOreoeHOTHUeCKU, OnocdepHsiii. buonornueckue cucrembl. OOImuMe NMPU3HAKH OMOJIOTHYECKUX CHUCTEM: KJIETOYHOE
CTPOEHHUE, 0COOEHHOCTH XMMHUYECKOTO cOcTaBa, 0OMEH BELIECTB M IIPEBPALLECHHUs YHEPTUH, TOMEOCTAa3, Pa3paKUMOCTh, IBUKEHUE, POCT U Pa3BUTHE,
BOCIIPOU3BEICHUE, dBOIIOLU.

2 . Kierka kak 0HoJ10ru4eckasi cucremMa

2.1  CoBpeMeHHas KJIETOYHas TEOpHs, €€ OCHOBHBIE IOJIOKEHHs, poJib B (POPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTtuHbl Mupa. PasButue 3HaHui o kieTke. KineTouyHoe CTpoeHHE OpraHM3MOB — OCHOBA €IUMHCTBA OPIaHMYECKOIO0 MHUpa, JOKA3aTEIbCTBO POACTBA
KMBOU TIPUPO/IBI.

2.2  Msoroo0Opa3ue kietok. [IpokapuoTHUecKue W dyKapuOTHUECKHe KIeTkH. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK PACTECHHH,
YKUBOTHBIX, OaKTEpHid, rpHOOB.

2.3  XUMHYECKH COCTaB KJIETKA. MaKpo- 1 MHUKPO3JIEMEHTHI. B3anMOCBs3b CTpoeHus U (YHKIUH HEOPTaHMYECKUX U OPTaHUIECKUX
BeliecTB (0eIKOB, HyKJIEMHOBBIX KUCJIOT, YIIIeBOJAOB, IMNUA0B, AT®), BXOASLIMX B cOCTaB KJIETKU. Posib XMMHUYECKUX BEILIECTB B KJIETKE U OPraHU3Me
YEJI0BEKa.

2.4 Crpoenue kieTku. BzaumocBs3b crpoeHus U GyHKUIUH yacTel 1 OPraHOUI0B KJIETKH — OCHOBA €€ 11€JI0CTHOCTH.

2.5 OOMeH BeliecTB W MPEBpAICHUS PHEPIHMH — CBOMCTBA JKMBBIX OPraHM3MOB. DJHEPreTUYECKUN M TUIACTUYECKUNA OOMEH, HX
B3auMOCBs3b. CTaiuu sHepreTuueckoro ooMeHa. bpoxenue u npixanue. PoTocuHTE3, €ro 3HaYeHUE, KocMUdecKas poiib. Pasbl poTocuHTe3a. CBETOBBIE
Y TEMHOBBIE peakluu (OTOCUHTE3a, UX B3aUMOCBSI3b. XeMOCHHTE3. Posib XeMOCHHTE3UpYIOMNX OakTepHil Ha 3emie.

2.6  I'enernueckas uHpOpMaIUs B KIETKe. | €Hbl, FTeHETUUECKUH KOJl M ero cBoicTBa. MaTpuuHblil XapakTep peakuuil OnocuHTE3a.
buocunres 0enka 1 HyKJI€HHOBBIX KUCIOT.

2.7  Knerka — reHeTnueckasi €IMHUIIA KUBOT0. XpOMOCOMBI, UX cTpoeHue ((popma u pazMepsl) U GyHKIUHU. YHUCIO XPOMOCOM U UX
BHUJI0BOE MOCTOAHCTBO. CoMaTUUYEeCKUe U MOJIOBbIe KIeTKU. KU3HEHHBIH UK KJIETKU: uHTepdaza U MUTO3. MUTO3 — JelIeHue COMaTUYECKUX KIIETOK.
Melio3. @a3bl MuTO3a U MeHo03a. Pa3BuTHE MONOBBIX KIETOK y PACTEHUN U JKUBOTHBIX. Jl€JIEHHE KIETKU — OCHOBA POCTA, Pa3BUTUSA U PA3MHOXKCHUS
opraHu3MoB. Posib Meli03a 1 MHTO3A.

3. Opranusm Kak 0Mo0JIOrHYecKasi CHCTeMa

3.1  Pa3zHoobOpa3ue OpraHu3MOB: OJJHOKJIETOUHbIE U MHOTOKJIETOUHBIE; aBTOTPOdBI, TeTepoTpodbl. Bupycsl — HekeTouHsle HopMbl
KHU3HU.
3.2  BocnpousBeneHue opraHusmoB, ero 3HadeHue. CrocoObl pa3MHOXEHHs, CXOJCTBO M OTJIMYHME IIOJIOBOrO M Oecrosioro



pa3MHokeHus. OIJI0JOTBOPEHNE Y IIBETKOBBIX PACTEHUI U T03BOHOYHBIX KUBOTHBIX. BHEIIHEE U BHYTPEHHEE OILIOIOTBOPEHUE.

3.3  OHTOreHe3 M IpUCYyLIUE €My 3aKOHOMEPHOCTH. OMOPHOHAIBHOE U IMOCTIMOPHOHAIBHOE pa3BUTHE OpraHu3MoB. IlpuunHbl
HapyILIEHUs Pa3BUTHS OPraHU3MOB.

3.4  T'eneruka, ee 3agaun. HacnecTBEHHOCTh M N3MEHUYMBOCTb — CBOMCTBA OpraHu3MoB. MeToibl reHeTHKH. OCHOBHbIE I€HETHUECKHE
MIOHSTHS U CUMBOJIMKA. XPOMOCOMHAasl TEOPHsI HacieIcTBEHHOCTH. COBpEMEHHBIE MPEACTABICHHSI O T€HE U TEHOME.

3.5  3aKOHOMEPHOCTH HACJIEACTBEHHOCTH, HMX LUTOJIOIMYECKHE OCHOBBL. 3aKOHOMEPHOCTU HACJIEJOBaHUs, YCTAHOBJIEHHblE [
Menaenem, HX HUTOJIOTHYECKHE OCHOBBI (MOHO- WM JAMTHOPHAHOE CKpellrMBaHue). 3akoHbl T. MopraHa: CIEIICHHOE HaclieJOBaHUE IMPU3HAKOB,
HapylleHHue cuerieHus reHoB. I'eHetuka nona. HacienoBaHue npu3HaKoB, CLEIUIEHHBIX C 1osioM. B3auMonelicTBue reHoB. ['eHOTHI Kak LienocTHas
cucrema. ['eHeTuka yenoBeka. MeTo/ bl U3y4eHHsI TEHETUKY YeoBeKa. Perienne renernueckux 3aad. CocTaBlieHUE CXEM CKpEIIUBAHUU.

3.6  3akoHoMepHOCTH M3MeHUMBOCTU. HeHacnenctBeHHas (MonaudukanyoHHas) u3MeHunBocTh. Hopma peakuuu. HacnencrBennas
M3MEHYMBOCTh: MyTallMOHHAsl, KOMOMHATHBHAsA. Bupl MyTanuil 1 ux NpuurHbl. 3HaY€HUE U3MEHUYMBOCTH B KU3HU OPraHU3MOB U B SBOJIIOLIMH.

3.7  3HayeHue TeHETHKM Uil MeauuuHbl. HacnencTBeHHble 0Oj€3HM 4enoBeKa, UX HPUYMHBI, NpoduiakTuka. BpenHoe BiausHue
MyTareHoB, aJIKOT0JIsl, HAPKOTUKOB, HUKOTMHA HA T€HETUUECKUH anmapar KJIETKU. 3alluTa Cpeibl OT 3arps3HEHNs MyTareHaMu. BrisBiieHEe HCTOUHUKOB
MYTareHoOB B OKpY»Xarollei cpesie (KOCBEHHO) U OLIEHKAa BO3MOXHBIX IOCIEICTBUN UX BIMSAHUSA Ha COOCTBEHHBIH OPraHU3M.

3.8  Cenexnus, ee 3aJauu 1 IpakTuieckoe 3HaueHue. Bxiiag H.M. BaBuiioBa B pa3BUTHE CENEKIMH: YYCHHUE O IIEHTPAX MHOT000pa3Hs
U TMPOUCXOXKICHUS KYJIbTYPHBIX PAaCTCHUH; 3aKOH I'OMOJOIMYECKHX PAZOB B HACIEJCTBEHHON M3MEHUYMBOCTH. METObl CENEKIUU U UX FeHETUYECKUe
OCHOBBL. MeTo/bl BBIBEJEHMSI HOBBIX COPTOB PAcTEHH, MOpPOJ KUBOTHBIX, LITAMMOB MHKPOOPTaHU3MOB. 3HAU€HHWE TE€HETUKU MJIs CEJIEKLIUU.
buonornueckue 0CHOBBI BBIPAIMBAHUS KYJIBTYPHBIX PACTEHUHN U TIOMAIIHUX )KUBOTHBIX.

3.9  buorexnomorus, ee HarpaBieHus. KiieTouHas v reHHasi HHKEHEpUs1, KJIOHUpoBaHue. PoJib KI€TOYHON TEOPHH B CTAHOBIICHUH H
pa3BUTUN OUMOTEXHOJIOTUU. 3HAYCHHE OMOTEXHOJIOTUHU JUIsl Pa3BUTHUS CENEKLUH, CEJIbCKOTO XO3sHCTBa, MUKPOOMOIOTHUYECKON MPOMBIIUIEHHOCTH,
COXpaHEHHs TeHO(OHAA IJIAHEThl. JTHUYECKHUE acClEeKTbl HEKOTOPHIX HCCIEIOBAaHUW B OMOTEXHOJOTMHU (KJIOHHMPOBAHUE YEJIOBEKa, HalpaBJICHHbIE
WU3MEHEHMS TeHOMA).

4 . CucreMa M1 MHOToo0Opa3ue OpraHu4eckoro Mupa

4.1  Mmnoroobpasue opranu3moB. 3Hadenue padot K. Jlunnes u XK.-b. Jlamapka. OcHOBHbBIE crcTeMaTH4ecKhe (TaKCOHOMUYECKHUE)
KaTeropuu: B, poJl, CEMEMCTBO, 0TS (MOPAAOK), KIIace, TUI (OTIEeN), LAPCTBO; UX COMOAYMHEHHOCTb.

4.2  llapcTBO OakTepwii, CTPOCHHE, KU3HEICATSILHOCTh, PAa3MHOXKEHUE, POJIb B MpHpojae. bakTepun — BO30yauTeHM 3a00JICBaHMIA
pacTeHuii, ®KUBOTHBIX, yesioBeka. [IpodunakTuka 3a601eBaHMiA, BBI3bIBAEMBIX OAKTEPUSIMHU.

4.3  IapcTtBo rpubOB, CTpOEHHE, KHU3HEACITEIbHOCTh, pa3MHOXKeHue. Vcronp30oBanue rpuOoB I MOTYYEHUS TPOIYKTOB MUTAHUS U
nekapcTB. Pacrio3HaBaHue ChelMOOHBIX M SOBUTHIX TprOOB. JIMmaitHukn, X pazHooOpasue, 0COOCHHOCTH CTPOCHHS W JKU3HENesTeTbHOCTH. Poib B
puUpojie rpuOOB U TUIIANHUKOB.

4.4  TlapctBo pactenuii. CTpoeHue (TKaHHU, KJICTKH, OPTaHbl), KU3HEIEATEILHOCTh M PAa3MHOKEHHE PACTUTEIHLHOTO OpraHu3Ma (Ha
IIpUMepe OKPBITOCEMEHHBIX pacTeHuil). Pacrio3HaBaHue (Ha pucyHKax) OpraHOB paCTEHH.



45  MmuorooOpasue pacreHuii. OCHOBHBIE OTAENBI pacTeHWH. Kiacchl MOKPBITOCEMEHHBIX, POJIb PACTCHUN B MPHUPOJE M KU3HH
YeJI0BEKA.
4.6  LapctBo *MBOTHBIX. OIHOKJIETOYHBIE U MHOTOKJIETOYHBIE XKMBOTHbIE. XapaKTEPUCTUKA OCHOBHBIX THUIIOB OECIO3BOHOYHBIX,



KJIACCOB WICHUCTOHOTUX. OCOOEHHOCTU CTPOCHUS, KUZHEACATEIHLHOCTH, PA3MHOKEHHUS, POJIb B IPUPOJIE U KU3HU YETIOBEKa.

4.7  XoppaoBble )KUBOTHBIE. XapaKTepUCTHKA OCHOBHBIX KjlaccoB. Poiib B mpupoie U Ku3HU yenoBeka. PacrioznaBanue (Ha pucyHKax) OpraHoB
Y CHUCTEM OPTaHOB Y KUBOTHBIX.

5. Opranusm 4es10BeKa U ero 310poBbe

5.1  Txanu. CTpoeHue 1 )KU3HEAEATEIIbHOCTh OPIaHOB U CICTEM OPraHOB: MUILEBAPEHUs, IbIXaHUs, BblieneHus. Pacio3naBanue (Ha pUCYHKAX)
TKaHe#, OpraHoB, CUCTEM OpPraHoOB.

5.2  CrpoeHne U KHU3HEACATEIBHOCTbH OpPraHOB M CHCTEM OpraHoOB: OINOPHO-IABUTATEIbHOW, IOKPOBHOM, KpoBOOOpalleHus,
mumbooOpamieHus. Pa3sMHOXeHHE U pa3BUTHE YellOBeKa. Pacio3HaBaHue (Ha pUCYHKAaX) OPraHOB M CHCTEM OPT'aHOB.

5.3  BuyrtpeHHss cpeaa opranu3ma uenoBeka. ['pynmnbl kpoBu. [lepenuBanue kposu. MmyHuter. OOMeH BelIECTB U MPEBPAILCHHE SHEPTrUu
B OpraHU3Me€ 4eJIoBeKa. ButaMuHbI.

5.4  HepBHas u »HAOKPUHHAs cHUCTeMbl. HeliporymopanbHas perymsius MPOLECCOB >XKU3HEIEATENIbHOCTH OpraHu3Ma Kak OCHOBa €ro
LIEJIOCTHOCTH, CBSA3H CO CPEIOM.

5.5  Amnamuzaropsl. Opransl 4yBCTB, UX poiib B opranusme. Ctpoenue u ¢yHkiuH. Boiciias HepBHas nesTenbHOCTb. COH, €ro 3HaueHUE.
Co3zHanue, maMsaTh, YMOILMH, Peub, MbIlIIeHHE. OCOOEHHOCTH TICUXUKH YETIOBEKA.

5.6  JluynHas u oOuiecTBeHHas TMTUEHa, 30pOBbIN 00pa3 xu3Hu. [Ipodunaktika MHPEKINOHHBIX 3a00/IeBaHUN (BUPYCHBIX, OaKTEepHUaIbHBIX,
I'pUOKOBBIX, BBI3BIBAGMBIX JKHUBOTHBIMH). [IpemymnpexiaeHue TpaBMaru3Mma, NMPHEMBl OKa3aHUS TepBOM momomu. [lcumxudeckoe W (hHU3WUECKOE 3I0POBBE
gyenoBeka. DakTopbl 3M0pOBbS (AyTOTPEHUHT, 3aKallMBaHWE, JIBUTaTelbHAas aKTUBHOCTH). akTopbl pucKka (CTpecchl, TUMOJWHAMUS, MEPEYTOMIICHUE,
nepeoxyaxjacHue). Bpennbie U moje3Hble NMPUBBIYKA. 3aBUCUMOCTH 370POBBSI UYEIOBEKAa OT COCTOSHMS OKpyxkaromed cpenasl. CoOstofeHne CaHUTapHO-
TUTUEHUYECKUX HOPM M MpaBUi 3J0POBOTO 00pasa >KM3HU. PenmpoayKkTuBHOE 340pOBbe yenoBeka. [locneacTBrs BIUSHUS aJIKOTOJISl, HHKOTHHA, HAPKOTUYECKUX
BEIIIECTB HA PA3BUTHE 3apPOJIbIIIA YEIOBEKA.

6 . DBOOIHS KUBOIT TPUPOABI

6.1  Bupa, ero kputepuu. [lomynauus — cTpykTypHasi €JUHHIIA BUAA U dJIEMEHTapHas eIuHHIA Bomonuu. MukposBomonusa. OO6pa3oBaHue

HOBBIX BUI0B. Cr1ocoOBI BUI000pa30BaHMSL.

6.2 Pa3Butne »BONMIONMOHHBIX HAEH. 3HAYEHHE 3BOMIOIMOHHON Teopuu Y. JlapBuHa. B3amMOCBSI3b OBIKYIIUX CHUJI 3BOJIOLMH. DOPMBI
€CTECTBEHHOTO 0TOOpa, BUIBI OOphObI 3a cymecTBoBaHHe. CHHTETHUYECKas TEOPHs SBOIOIMU. DiieMeHTapHble (akTopbl sBomouuu. HMcenenosanus C.C.
YerBepukona. Posb 3BOIOINOHHOM Teopuu B GOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI MUDA.

6.3  Jloxa3zaTenbCTBa SBOJIOLUUHM JKUBOM TNPUPOAbI. Pe3ynbTaThl SBOJIIOLMHU: NPUCHOCOOIEHHOCTh OpPraHU3MOB K cpene oOuTaHus,
MHOT000pa3ue BHUJIOB.

6.4 MaxkposBomonusa. Hampasnenus u nytu sBomonnu (A.H. CesepuioB, M.U. Illmaneraysen). buomormdeckuii mporpecc u perpecc,
apomop¢o3, uauoanantauus, nereHepauus. [IpuumHbl OGHOJIOrHYEcKOro mporpecca U perpecca. ['Mmore3bl BO3HHUKHOBEHHs KHM3HM Ha 3emie. OCHOBHBIE
apoMop(}o3bI B ABOJIOIMU PACTCHUN U )KUBOTHBIX. Y CIIOKHEHHE )KUBBIX OPraHU3MOB B IPOLIECCE IBOIIOIHH.

6.5 Ilpoucxoxaenue uenoBeka. YenoBek Kak BHUJ, €r0 MECTO B CHCTEME OPraHMYecKoro Mupa. ['MmoTe3bl MpPOHCXOKICHHS 4YeloBeKa.
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JIBIDKYIIME CHIIBI M 3TAIlbl BOJIIOLIMH YesloBeKa. YernoBeueckne packl, HX FreHeTHYecKoe poAcTBO. buoconunanbhas npupoaa yenoseka. ConuanbHast 1 PUPOIHAS
cpeza, ajanTtalyy K Heil yemoBeka.
7 . JKocHCTeMBbI U NPUCYLINE UM 3aKOHOMEPHOCTH

7.1  Cpenpl oOMTaHUS OPraHU3MOB. DKOJIOTHYECKUE (DaKTOPBI: A0MOTHYECKUE, OMOTUYECKHE, UX 3HAYCHUE. AHTPONOTeHHBINA (aKTop.

7.2 Dxocucrema (OMOTeOLEHO3), €6 KOMIIOHEHTHI: TPOAYIIEHThI, KOHCYMEHTHI, PEIYLEHTHI, UX POjb. BumoBas u mpocTpaHCTBEHHAs! CTPYKTypa
sKocucTeMsl. Tpodpuueckue ypoBHu. Llenu u cetu nutanus, ux 3BeHbs. [IpaBuia sxonorunueckoi nupamuibl. CocTaBieHUe CXeM Iepeiadd  BEleCTB U SHEPTuu
(ueneit u cerei NUTaHUA).

7.3 PasnooOpa3ue sxocucreM (6roreoneHo3oB). CaMopa3BUTHE U CMEHA SKOCUCTEM. Y CTOWYMBOCTb U JJMHAMUKA SKOCUCTEM. buomornueckoe
pazHooOpasue, caMOperyJsius 1 KpyroBOPOT BEIIECTB — OCHOBA YCTOMYMBOTO Pa3BUTUSI SKOCUCTEM. [[pUYrHBI YCTOMYMBOCTH M CMEHBI  3KocucTeM. M3meHenus B
HKOCUCTEMAX O] BIUSHUEM JIEATEIIbHOCTH YeJIOBeKa. ATPOIKOCUCTEMbI, OCHOBHBIE OTIMYUS OT IPUPOHBIX IKOCUCTEM.

7.4  buochepa — rnobampHas skocuctema. Yuenwe B.M. Bepuaackoro o Omocdepe. Xupoe BemiectBo, ero ¢yHkmuu. OcoOeHHOCTH
pacripeniesnieHus: bruomaccsl Ha 3emiie. buonornueckuil KpyroBopoT BELIECTB U IPEBpallleHHe SHEpruu B Ouocdepe, poib B HEM OPraHW3MOB Pa3HBIX LAPCTB.
OBomonus Ouocgepsl.

7.5  TI'moGanbHble HM3MeHeHUs B Oumocdepe, BbI3BAHHBIE JEATEIbHOCTBIO YEIOBEKa (HapyLICHHE O30HOBOIO 3KpaHa, KHUCIOTHBIE JIOXKIH,
napHUKOBEIHN 3 dekT u ap.). I[Ipobdnemsr ycroitunBoro passutusi onocdepsl. CoxpaneHre MHOrooOpasusi BUIOB KaKk OCHOBA ycToiuuBocTH Ouochepsl. Ilpasuia
MIOBEJICHUsI B IPUPOHOM cpelie.

COIEP/KAHUE ITPOI'PAMMBI

Baok 1. Oomas 6uosiorus. ’Kusnb, e€é cBOiicTBa, yDOBHH OPraHU3alHH, MPONCXO0KIeHNE KI3HH (2 yaca)
[Tpeamer u MeTo/1bl OMOJIOTUH, CBOMCTBA KHMBOM MaTepHH, YPOBHU OpraHMU3ALMU KUBOM MaTepuu, IPOUCXOXKJIEHHE XU3HU Ha 3emie. Hayku,
BXOOAIIMUE B COCTaB OHOJIOTHH. I/ICTOpI/IH Pa3sBUTHUA OMOJIOTHH KaK HAyKH C aHTUYHBIX BPEMCH A0 HAIIUX I[HGI7L

Baok 2. Xumuueckmnii cocTaB ;KUBBIX Oprann3mMoB (6 yacoB)
DJeMEHTHBIM U MOJIEKYJISIpHBINA cocTaB. Heoprannyeckue BeriecTBa: Boaa, MUHepalibHble coi. OpraHMyecKie BEeIecTBa: YIIeBOAbIL, JTUIMUIbI, OeNKH,
HYKJIEMHOBBIE KUCIOTHL. CTpoeHne U (PyHKIMU HEOPTraHUYECKUX U OPraHUYECKHX BELIECTB.

Bbaok 3. Ctpoenue kierku (6 yacoB)
Tunbel kimerounoit opranuzaruu. CTpoeHHE KIETKH: KJIETOYHas OO0O0JIOYKa, IMTOIIa3Ma, SApO, OJHOMEMOpaHHbBIC, IBYMEMOpaHHBIE WU
HeMeMOpaHHbBIE OPTAaHOU/IBI KIIETKH, OCHOBHBIC PA3IMUUs KIETOK MTPOKAPHOT U DYKAPHUOT.
BJiok 4. O0MeH BellecTB U npeBpaiienune 3Heprun (6 yacon)
Turbl mUTaHUS KUBBIX OpraHu3MoB. [ToHsTHE 0 MeTaboIM3Me: aCCUMUIIAIHS (TUIACTUYECKUNH OOMEH), TUCCUMUIISINS (DHEPTETHIECKIIT OOMEH ).
AT® u e€ posib B MeTabonmm3Me. DOTOCHHTES, XEMOCHHTE3, OMOCUHTE3 OeIKa.



Baok 5. Pa3MHoKeHHe U MHAHBHAYAJILHOE Pa3BHTHE OPraHn3MoB (4 yaca)
Bocnpoussenenue KieTok: MUTO3, MeH03. PazMHOKeHHE opraHu3MoB. MIHIMBUAyanbHOE pa3BUTHE OPIaHU3MOB (OHTOTEHE3).

BJiok 6. I'eHeTuka u cejexkuus (8 4yacoB)
HacnencrBeHHOCTh M M13MEHYUBOCTB. [lepBhIii, BTOpol U TpeTuii 3aKkoH Menaens. JuruopuaHoe 1 MOHOTHOpHUIHOE CKpemuBaHue. [ eHeTnka Iona,
CHEIUJICHHOE C MOJIOM HacjeaoBanue. Meto bl reHeTuku. Cenexius, HEHTPbI IPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHI.

Buiok 7. OBomonust (4 yaca)
OBoumoonHoe yuenue Y. /lapBuHa, pa3BUTHE OPraHUIeCKOTO MUPA, IIPOUCX0K/ICHHAE YEITOBEKA.

BbJiok 8. Dkosorusi u yuenue o 6uocdepe (4 yaca)
Oxonorudeckue Gaktopsl. [lomynsaiuu. Dxonoruyeckue cucreMsl. [lonstue o Guocdepe.

Buiok 9. MHOrooopasue ;KUBbIX OpraHu3mos (4 yaca)
Bupycel, 6akTepun, rpu0bl, THITATHAKY.

BbJaok 10. ITapcTBo pacrenus (6 yacos)

IToguapcTBO HU3LIKME PACTEHMS, BOAOPOCIHU. TKaHM M OpraHbl BBICIIUX PACTEHUN: BEreTaTUBHBIC OPraHbl U I'€HEPAaTUBHBIE OPraHbl BBICIIUX
pactenuii. [loamapcTBo BBICIIME pacTeHUs: CIIOPOBBIE, CEMEHHBIE pacTeHus. OTIEsbl: TOJIOCEMEHHBIE U MOKPBITOCEMEHHBbIE pacTeHus. CemeicTBa
kiacca OHOAOIBHBIE U Ki1acca J[By10IbHBIE PACTEHUSI.

Buiok 11. [lapcTBo skuBoTHBIE (6 YacoB)

[TomuapctBo Ipocteitme (Oxnoknerounsie). [loamapcTBo MHuorokaerounsle, Tun Kumeunononoctasie, Tun [lnockue depsu, Tun Kpyrisie
yepBH, Tun Konpuateie yepBu, Tun Mosttocku, tun Unenucronorue. Kimace Pakoo6pasusie, [TaykooOpasubie, Hacekombie. Tun XopaoBeie, Kiacc
Jlannetnuku, PeiOb1, 3emHoBOHBIC, [IpecMbikaromuecs, [Ituiier, Miekonuraromiue. [Toaknaccet [lepBozsepu, Cymuarsie, [InanenrapHsie.

Biiok 12. YesnoBek U ero 310poBbe (8 yacon)

TkaHu, Opransl, peryssnus xu3HeaesTensHoctu. OnopHo-aBurareibHas cuctema. [lumeBapurenbHas cucreMa u oOMeH BelecTB. JlpIxarenbHas
U BBIIENNTENbHAsA cuctema. KpoBeHOCHas cucrema, mepBas IOMOIb IpU KpoBoTedeHMsX. HepBHas cucreMa W BbICIIas HEPBHAs JEATEIbHOCTH
yenoBeka. Opranbl uyBcTB. AHanu3aropbl. Koxa u e€ nponsBoanble. XKene3bl BHyTpeHHEN U BHEIIHEH cekpennu. PazMHOKeHNe U pa3BUTHE YeIOBeKa.

Bbuok 13. TecrupoBanue yyammxcsl o NpoiiieHHbIM TeMaM Kypca (4 yaca)
Pemenne tTunossix 3ananuii EI'D mponuisix €T, OpUeHTUPOBAHHOCTD HA 3aJaHUs
gactu C



TEMATHYECKOE IINTAHUPOBAHMUE 10 kaace

Ne i/ Tema Conep:xkanue KoanuectBo Jara
4acoB
Baok 1. Oomasi 6mosorusi. ’/Kusnb, €€ cBOHCTBa, YyDPOBHH OPraHU3aIuM, IPOUCXO0KIEHHE KU3HU

1. buonornyeckue Hayku. MeTo bl HCCIIEI0BAHUS. [IpenMet u MeToABI OMONIOTUH, CBOMCTBA KUBON 1
2. YpoBHHU OpraHu3alyy )KUBo MaTtepun. CBOMCTBa | MAaTepuy, YPOBHU OPTaHU3ALMHU KUBOU MAaTEPHH, 1

JKUBOTO. MIPOUCXOKJIEHUE KU3HU Ha 3emiie. Hayku,

BXOJISIIIIUE B cocTaB Ouosyioruu. Mcropus
pa3BUTHUS OMOJIOTHH KaK HAYKU C aHTUYHBIX
BPEMEH JI0 HAIIMX JTHEH.
Buiok 2. XuMu4ecKuii COCTAB *KMBBIX OPraHU3MOB
3 DJIEMEHTHBIN 1 MOJEKYJISIPHBII COCTaB KUBBIX Makpo-, MUKPO-, YIBTPAMHKPOIIEMEHTHI. 1
OpPTaHU3MOB. CoaeprxkaHre HEOPraHMYECKUX U OPraHMYEeCKUX

4 DJIEMEHTHBIN ¥ MOJIEKYJISIPHBIN COCTaB KUBBIX BEILIECTB B )KUBOM OpTaHU3Me. 1

OpPTraHU3MOB. Bona n MuHepanbHbIe COIM, UX CTPOEHUE U
5 Heopraanueckue BeriecTna. byHKINH. 1
6 Heoprannyeckue BeecTna. VYTneBoibl, TUMUbI, OETKU, HYKIICHHOBBIE 1
7 OpraHnyeckue BelecTBa. KHCIIOTBI, X CTPOCHHE U QYHKIAH. 1
8 Oprannyeckre BENIECTBA. 1

Baok 3. CTpoenue KJIeTKH
9 MemOpanHble opraHoubl kieTku Kinerounas Knerounas mem6Opana, siipo, I1I1IC, kommekc 1
MeMOpana, sypo, IIIC, kommuiekc I'oabmku, ["osb15xH, TU30COMBI, IEPOKCUCOMBI, BaKYOJIH,
10 MemMmOpaHHBIE OPTaHOHIbI KJIETKHU: JIN30COMBI, MUTOXOHJPUH, TIITACTHIBI. 1
MEPOKCHCOMBI, BAKYOJIM, MUTOXOH/IPUH,
TJIACTHIBI.

11 HememOpanHbIe OpraHOUAbI KJIETKH. PubocoMEI, IIUTOCKETIET, 1
12 Kiierounbie BKITIOUEHUS 1
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13 OcHOBHBIE pa3INyus KJIETOK IPOKApUOT U IIpu3Haku npokapuot u sykapuot. CxoJcTBa U 1

9yKapuoT. pa3nuyms B CTPOCHUHU KJIETOK rpuOOB, pacTEHHM

Y )KUBOTHBIX.
14 CxojicTBa ¥ pa3uyus B CTPOSHUHU KIIETOK TPHOOB, 1
pacTeHUM U KUBOTHBIX.
Baok 4. O0MeH BelecTB U NpeBpalieHUe IHEPTUU
15 Tunsl nUTaHUs KUBBIX OPraHU3MOB. ABTOTpOdHOE U reTepoTpOoPHOE MUTAHUE. 1
16 MeTtabonu3m. [Tnactuyeckuii u SHEPreTUUECKU OOMEH. 1
17 Crtpoenue u pynkiun ATO. Mecronaxoxneane AT B kieTke. 1
18 AT® u e€ pons B MeTabom3Me. 1
19 brocunTes Oenka. 1
20 I'enetnueckuii koa. TpaHCKpUMIIUS 1 ['enetnueckuii koa. TpaHCKPUIILIHS U 1
TPAHCIISILIHUS. TPAHCIISLHUS.

BJok 5. PazMHoOKeHUe M MHAMBHYAJbHOE Pa3BUTHE OPTAHU3MOB
21 BocnponsseieHne KIE€TOK: MUTO3 M MENO3. Kinerounsit nukin. @a3el MUTO3a U MEHO3a. 1
22 Pa3zmHOxeHue oprann3mMoB. MHanBuayansHoe CxozcTBa M pa3nuius MUTO3a B Meiio3a. 1

pa3BUTHE OPTaHN3MOB. 3HayeHue MUTO3a U Melo3a.
23 OMOpHOHAIIBHBIN U TOCTIMOPUOHAIBHBIN becnonoe 1 noyoBoe pa3MHOXKEHUE. 1
NIEPUO]Ibl OHTOTEHE3A. I'ametorenes. Omi0A0TBOpPEHHE.
24 3apoAbIIEBhIE JINCTKH. 3apobIlIeBhIE JIUCTKH. 1
BJiok 6. I'eHeTuka 1 cejieknus
25 Mounorubpunnoe ckpenanue. [lepsbiii u HacnenctBeHHOCTh U N3MEHYMBOCTH OPTaHU3MOB. 1
BTOpOM 3aK0H ['. Menpens. I'u6punonoruueckuit meroa. 'oMo3UTOTHBIE U
TeTEePO3UTOTHBIC OPTaHU3MBI. AJUICIEHBIC TCHBI.
Ilepsblii u Bropoi 3akoH I'. Mennens. Henonnoe
JOMUHHPOBAHUE U aHATIM3HPYIOIIEe
CKpElIMBaHUE.

26 Jurubpunnoe ckpemyrpanue. Tperuii 3akoH I Pacmiennenue no reHotuny U GeHOTUIY IPH 1

Mennens.

TUTUOPUIHOM CKpemmuBaHuu. TpeTuii 3akoH I
Meunnens.
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27

I'enetnka mosa, ClEIUIEHHOE C ITOJIOM
HacJienoBanue. MeTobl TEHETHUKH.

Kapuorun opranusma. [1o10BbIe XpOMOCOMBI.
CreruieHHOE ¢ IIOJIOM HacjaeaoBaHue. MeToabl
T€HETUKU: TEHEATOTUYECKUM, MOMYISIIIUOHHBIHI,

OJIM3HEIIOBBIM, ITUTOINCHETHYCCKUI,
OMOXMMUYECKUH.

28 Mertoap! cenekuuu. LleHTpsI MponcXoXKIeHUs 3ajauu ¥ 3HaYECHUE CEJIECKIUU.
KYJITYPHBIX PACTCHUH. Mertoznpbl cenekuuu: rudpuu3anus 1 oToop.
29 MaccoBblil 1 HHIMBUAYAITBHBIN 0TOOD.
30 Bu3kopoCTBEHHOE CKpEIBAHHE.
31 Me:xBuioBas rudpuu3anus.
VIcKycCTBEHHBIM MyTareHes.
32 LleHTpbI IPONCXOXKAEHUS KYJIbTYPHBIX PACTEHUI
Baok 7. dBononns
33 OBomononHoe yuenue Y. lapsuna. OCHOBHBIE MOJIOXKEHHSI SBOJIIOIMOHHON TEOpUHU
[IpomexyTouHas aTTecTarus. JapBuHa. /[BIKyIlIMe CHIIbI SBOJIOLUN.
CuHTeTnuecKast Teopus 3BOJIIOLUH.
34 CuHTeTHYeCcKast TEOPHS IBOJIIOIINH. Uccnenosanus C.C.YerBepukona. Poib
HBOJIIOIIMOHHOM TeopHH B OPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI
mupa. PesynbraTsl 3Bomonuu. JlokazarenscTBa
SBOJIFOLIUY KUBOU ITPUPOJIBI.
TEMATHUYECKOE IINTAHUPOBAHMUE 11 kaacc
1 Pa3BuTHe OpraHnYecKoro Mupa. Pa3BuTHe opraHNYecKOro Mupa B KPHUIITO30€ H
2 [Tpoucxoxnenue yenoBeka ¢anepo3oe. OCHOBHBIE CTa/IMU AHTPOIIOTEeHE3a.

JBmxynme cuiiel antpornorenesa. [Ipapoanna
qeJIoBeKa.
Pacel 1 X poOUCX0XKACHUE.

Buiok 8. Dkonorus u yuenue o 6uocdepe
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Okonorndyeckue (HaKTopbl.

Dkonoruyeckue PakTopsl Cpebl: aOMOTHUYECKHE,
OMOTHUYECKHE U aHTPOIOTCHHBIE.

[Tonynsuuu.

OCHOBHBIE 9KOJIOTMYECKUE XaPaKTEPUCTUKU
nonysisauuu. Bzaumonencreyue nonyssuun
pa3HBIX BUJIOB B DKOCHCTEME.

DKOJIOTUUECKHUE CUCTEMBL..

DKocucTema, €€ OCHOBHbIE KOMIIOHEHTHI.
CrpykTypa skocuctemsl. [IuieBbie cBs3U B

[TonsiTue o Guochepe

sKocucTeMe. B3anmoeiicTBre MOMmysIuiz
pa3HBIX BUJIOB B 9KOCHCTEME. IKOCHCTEMA
(6buoreoreno3). ArposkocrucreMa

buocdepa — riodanpHas SKocrcTeEMa

B. 1. BepHaackuii — OCHOBOIOJIOKHUK YYEHUS

0 6uocdepe. Ctpykrypa 6uochepsl.
Pacnipoctpanenue u poib JKUBOTO BEIIECTBA B
ouocdepe. 3HaueHre oxpaHbl OUocQepsl s
COXpaHEeHHs KH3HH Ha 3emiie. buomormnueckoe
pa3HooOpa3ue Kak OCHOBA YCTOMYMBOCTH

ounocdeprl. CoBpeMEHHBIEC HIKOJTOTHIECKUE
MpOOJIeMBI, UX BIMSHUE HA COOCTBEHHYIO KU3Hb
1 KW3Hb OKpy)aromux jroaei. [locnencreus
JESITEIIbHOCTH YeIOBEKa B IKOCHCTEMAaX

Buiok 9. MHorooopasue ;KUBbIX OPraHU3MOB

Bupycsl.

bakTepun.

bakrepuu, X cTpoeHHE U KU3HEAECSATEIbHOCTb.
Posnb GakTepuii B mpupoe, )KU3HH YeJIOBEKa.
Meps! npodunakTUKH 3a00I€BaHUH,
BBI3BIBAEMBIX OaKTEepHsIMUA. Bupychr —
HekserouHas (opma xu3nu. Lukn pa3Burus
Bupyca. BupycHsle 3a0oneBaHusl.

10

['puOBI.

OTiMunTeNnbHBIE 0COOCHHOCTH TPUOOB.
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11

JInmanHuky.

Mmuoroo6pasue rpu6oB. Pons rpuboB B npupoe,
JKA3HU YesoBeka. JINIanHuKy —
CUMOHUOTHYECKHE OpraHu3Mbl. Posb aumaitHUKOB
B IIPHUPO/IC U JKU3HH YEIIOBEKA.

Baok 10. IlapcTBoO pacTeHust

12 [TonuapcTBo HU3IIKME PACTEHUS, BOJIOPOCIIH. CtpoeHnue, )XU3HEEATEIbHOCTh, PA3MHOKEHHE
HU3LIMX U BBICHIMX PACTEHUI.
13 [ToamapcTBO BHICIINE PACTEHUS: CIIOPOBEHIE,
CEeMEHHbIE PACTEHHUS.
14 ["onoceMeHHbIE pacTeHUs CtpoeHue, )XKU3HEIEATeIbHOCTh, PA3MHOKEHHE
rOJI0CEMEHHBIX U NOKPHITOCEMEHHBIX PACTEHUH.
15 [TokphITOCEMEHHBIE PAaCTEHUS.
16 CemelicTBa knacca OHONONBHBIE. [Ipusnaku knacca OgHononbHbIe. [Ipu3Haku
kiacca J[BynonpHble. CeMelicTBa Kiacca
17 CewmeiicTBa Kkinacca [[BynoibHBbIE. OnunononbHele: 3naku, JInienlHble.
CewmelicTBa Kknacca J[ByaosbHbIE:
Kpectousernsie, Po3onserHsie,
CrnoxHousetHsble, [TacieHoBble, MOTBIIIBKOBBIE.
Bbuiok 11. IlapcTBO KMBOTHBIE
18 [TonuapcTBo OIHOKIIETOUHBIE. [TonuapctBo OnHoknerounsie: Tun [Ipocreiinme.
[ToaapcTBO MHOTOKJIETOYHBIE: THIT

19 [TonnapcTBo MHOTOKIIETOYHBIE. Kumeuynononoctasle, Tun [1nockue yepsu, Tvn

Kpyrasie uepsu, Tun KonpuaTteie yepBu, THI
Moutocku.
20 Tun Unenucronorue. Tun Ynenucronorue.
21 Knaccel: PakooOpasnsie, [TaykooOpasHeie,
Hacexowmsle.

22 Tun Xoprossle. Tun Xopnossie. Kinacceor: Jlanuernuku, PriOsl,
3eMHOBOHBIE, [ IpecMbikatommecs, [T,

23 Knaccerl: IITuiel, MiekonuTaromme. MiekonuTaromme.
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Bbuiok 12. YesioBek u €ro 310pOBbe

24 TKaHM, OpraHbl, peryssalus KU3HEIEATEIbHOCTH. TkaHu: snuTenuanbHas, COCAMHUTEIBHAS,
OnopHo-ABUraTesbHask CUCTEMA. MblllIe4YHas1, HepBHas1. CUCTEMBI OPIaHOB:
25 [ TuimeBapuTenpHast cucTeMa 1 0OMEH BELECTB. IIOKPOBHAs1, OIOPHO-ABUTaTENIbHAS, IbIXaTENIbHAS,
IUIIEBAPUTEIIbHASL, KPOBEHOCHAS,
BBIICIIUTEIIbHAS], HEPBHAs, [10JIOBAs,
SHJOKpUHHAas. HeliporyMmopaiibHas perymisanus.
Ckener 4yenoBeka. MbIIIbl U UX QYHKIUH.
[Turanue. [Mumeapenue. Ponb pepmMeHTOB B
nuieBapeHrd. OOMeH BelecTB U IpeBpalleHue
sHepruu. /[Be cTopoHbl 0OMEHa BEIIECTB U
sHepruu. ButamMuHel.
26 JlbIxaTenbHasi U BBIICIUTEIbHAS CUCTEMA. JpIxarenpHasi CUCTeMa: CTPOCHHUE U (PYHKITUH.
MoueBblenurenbHas CUCTEMA: CTPOCHUE U
27 KpoBeHOCcHas cucreMa, InepBasi IOMOLLb IIPU ¢ynkuuu. Kpos u ee pyakuun. KpoBeHocHast
KPOBOTECUECHUSX. cucreMa: ctpoerue u Gpynkuuu. I[lepsas nomouip
IIPU KPOBOTEUYCHHUSIX.
28 HepBHas crucrema 1 BbIcIIas HepBHas cucrema: 1ieHTpasibHas U
HEPBHAsIIEATEIbHOCTD YETIOBEKA. nepudepudeckas, CoMaTu4eckasi 1 BereTaTUBHas.
29 OpraHbl 4yBCTB. PednexTopHbiil mpuHIUI pabOTHl HEPBHOU
cucremsl. Pednexropnas nyra.
Beicmias HepBHas AEATEIBHOCTD YEIIOBEKA.
Opransl 4yBCTB ¥ X 3HAYEHUE B )KU3HU
yenoBeka. CEeHCOpPHBIE CUCTEMBI, UX CTPOEHUE U
¢GyHKIUU.
30 Koska u e€ npon3BoJHEbIE. IToxpossl Tena. Ponb k0ku B mporeccax
TepMoperyisauuu. [lonnepxanue reMepaTypsl
31 DKene3bl BHYyTpEHHEN M BHEIIHEN CEKPELUU. tena. JKenes3sl BHyTpeHHEN U BHEIIHEN CEKPELNN.
32 Pa3MHOXKEHUE U pa3BUTHE YEJIOBEKa. PasMHOMEHNE 1 PaSBUTHE eNOBEKa.
33 I IpoMexyTouHas arrectanus. 3aluTa IpoeKTa

BJok 13. TecTupoBanue yyammxcs 10 NpoiiAeHHbIM TeMaM Kypca

34

MpoBenenne Mpo6HOTO FK3aMeHa

Pemenune BapuantoB EI'D

15




NCTOYHUKHN UHOOPMALINHU

YueOHuKH U5l yHaImmxcst
1. buonorus. bakrepun. I'pu6s1. Pactenus. 5 knacc. [Taceunuk B. B.
2. buonorus

. Muoroo0paszue

MTOKPBITOCEMEHHBIX

pacTeHui. 6 Kiacc.

[Taceunuk B.B.

3. buonorus. JKusotnsle.7 knacc. Jlatromma B. B., Hlankun B. A
4. buonorus. Yenosek. 8 knacc. Konecos B. [l., Mam P. [1. u ap.
5. buonorus. Beenenue B 001yt Onosoruro u sxkonoruro. 9 k. Kamenckwmii A. A.,

Kpukcynos E. A., Ilaceunuk B. B.

Y4yeOHbIe MOCOOMSE AJIS1 YHAIIUXCS

1. Jlepuep I'.. Ypoku Ouonoruu. Pacrenus, 6akrepuu, rpuObl, JIMIMIAHHUKH. 6
kiacc. TecThl, Bompockl, 3aaaun: Yuebnoe nocooue. — M.: DKCMO, 2012.
2. Jlepuep I'.11. Ypoxu 6uonoruu. XXusotnsie.7, 8 kinaccol. TecTol, BONPOCHI,
3agaun: YueOHoe mocooue. M.:DKCMO, 2012.
3. Jlepuep I'.11. Ypoku 6uonorun. Yenosek: aHaToMusi, GU3N0IOTUS rUTueHa. 8, 9
kiaccel. TecThl, BOMPOCHL, 3anaun: YueoHoe mocodue. — M.:OKCMO, 2012.
4, MennukoB b.M. buonorus: gopmsl u ypoau xu3nu: [locodbue mis yuammxcs. -
M: IIpocBemenue, 1994
5. EI'D. buonorus: THoBble sK3aMeHallMOHHbIe BapuaHThl: 30 BapuaHTOB/ MO

pen. B.C. PoxynoBa. — M.: U3narensctBo «Harmonaneaoe obOpa3oBanmey, 2017-2020. — 368
C.

Pecypcbl UaTepHer

. ®denepanpbiii moptan «Poccuiickoe oopazoBanue» - http://www.edu.ru

. Poccuiickuii 0011e00pa3oBaTenbHBIN MOPTAIL: OCHOBHAS M CPEIHSS ILIKOJIA -
http://www.school.edu.ru

. WHTepHeT-noanepxka npopecCHOHaIbHOTO Pa3BUTHS TI€ar0rOB -
http://edu.of.ru

. denepanbHbIi EHTP HHPOPMALIMOHHO-00Pa30BaTEILHBIX PECYPCOB -
http://fcior.edu.ru

. DNeKTPOHHBII KaTalor oOpa3oBaTeNbHBIX pecypcos - http://katalog.iot.ru

. EnuHoe okHO mocTyma k 00pa3oBaTenbHbIM pecypcam - http://window.edu.ru

. denepanbHBI HHCTUTYT MEIarOTMYECKUX H3MepeHuii- hitp://www.fipi.ru/

. Caiit uznarenbctBa «MHaTemexT-Ientpy, http://www.intellectcentre.ru

. Caiit @enepanbHOro MHCTUTYTA negarornyeckux usmepennii: KMM x EI'D no
Pa3IMYHBIM MPEIMETaM, METOANICCKUE PEKOMEHIAIIUH

- http:/fipi.ru
. Hesmnaiika.mpo - https://neznaika.pro

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