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Bsenenue

Pabouas nmporpaMmMa coctaBieHa B COOTBETCTBUU ¢ TpeboBaHUsAMU DeiepabHOr0 rocy1aCTBEHHOr0 00pa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO O0ILIEro
o0pa3oBaHHs U Ha OCHOBE OOpa30BaTEIbHON MPOTPaMMBbl OCHOBHOTO OOIIETro 00pa3oBaHUs MYHHUIIMIIAIBHOTO Ka3eHHOro 0O0IIeo0pa3oBaTeIbHOTO
YUpEXJIEHUSI OCHOBHOI 00pa3oBaTeabHON HIKOJIBI .1 MpcoBO, Ha OCHOBE aBTOPCKOM MPOrpaMMbl IO OMOJIOTUHU 5-9 KJI. cUCTEMBbI «AJITOPUTM yCTIEXa
u3narenbckoro neHrpa «Benrana-I'pag»: M.H. [Tonomapésa, B.C. Kyumenko, O.A. Kopaunosa, A.I'. Iparomunos, T.C. Cyxosa. buonorus: 5-9
KJaccel: mporpamMma. — M.: Benrana-I'pad, 2013.—304 c. k yue6uuky bruonorus. 9 knacc. Yueouux/ ®I'OC. N.H. ITonomapesa, H.M. Uepnosa, O.A.
Kopuunosa oz pex WU.H. Ilonomapesoii - M.: Benrana-I'pag 2019 — 270. Bximtouennomy B DepepasibHblii IepeyeHb Y4eOHUKOB.

B cooTtBetcTBMU C y‘-le6HbIM NAQHOM LWKOAbI Ha M3yyeHWe npegmetra oTeBoamTca 68 4aca, JId YpPOBH:A OCHOBHOTI'O OGH.ICFO O6pa3OBaHI/IH C

HCIOJIH30BAHUEM COBPEMEHHOTO 000PYIOBaHMS IIEHTPA €CTECTBEHHO-HAYYHON U TEXHOJOTHUECKOW HampaBieHHOCTH «Touka pocray. Ha 6aze

[IEHTpa

«Touka pocrtay obecrneunBaeTcss peanusanus o00pa30BaTENbHBIX IPOrPpaMM E€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM

HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHM C TPEOOBAHUSMHU 3aKOHOJATEILCTBA B chepe 0Opa3oBaHMS M C YUETOM PEKOMEHJIAIHA

®denepasibHOTO oreparopa yuedHoro npeamera «buosorus.

IlnanupyeMblie pe3yabTaThl 0CBOEHHS YUeOHOro npeaMera «buoorusy 9 KJaacc

Pabouast mporpamma copmMupoBaHa ¢ y4eTroM padodeii mporpaMmbl BOCIIHTAHHUS, MIPU3BaHA OOCCIICUUTH JOCTHXKCHHUE JIMYHOCTHBIX
pe3yJbTaToB:

OCO3HAHUE €AMHCTBA U IIEJIOCTHOCTH OKPYXKAIOIIEr0 MUPA, BOBMOXXHOCTH €r0 TIO3HAHUSA U OOBSICHEHHS Ha OCHOBE JIOCTH)KCHHI HAYKH,
3HaHME OCHOBHBIX MPHHIIUIIOB U MPABUJ OTHOIIECHUS K KUBOW MPUPOJE, OCHOB 3I0pOBOT0 00pa3a KU3HU U 370pOBbhecOeperaronnx
TEXHOJIOTHIA;

pPa3BUTHE IMO3HABATEIBHBIX MHTEPECOB M MOTHMBOB, HANpPAaBJICHHBIX HAa W3YyYECHHE >KUBOM IPUPOJBI; HHTEIUIEKTYyaJIbHBIX YMEHUH
(1oKa3bIBaTh, CTPOUTH PACCYKACHUS, aHATU3UPOBAThH, CPABHUBATH, I€JIaTh BBIBOJIBI U JIP.); 9CTETUUECKOTO BOCIIPHUSITHUS )KUBBIX 00HEKTOB;
OCO3HaHHE MOTPEOHOCTH U TOTOBHOCTU K CaMOOOPa30BaHMIO, B TOM UHCIIE U B PAMKaX CaMOCTOSTEIbHON AESITENbHOCTH BHE IIKOJIIBI;
YMEHUE ONPEENATh )KU3HEHHbIE [IEHHOCTH, OOBICHITH MPUYMHBI YCIIEXOB M HEY/a4 B YU€OHOH JESITEIIbHOCTU, TPUMEHSThH TOJTyYCHHbBIC
3HAHHUS B IPAKTUYECKOU IEATEIBbHOCTH;

OIICHUBAHUE KU3HEHHBIX CUTYAIIMH C TOYKU 3pEHUS 0€3011acCHOr0 00pa3a >KU3HU U COXPAHEHUS 3/I0POBbSI;

BOCTIMTAHUS YyBCTBA TOPAOCTH 32 POCCHIKYIO OMOIIOTUYECKYIO HAYKY;

MOHUMAHHWE OCHOBHBIX (AKTOPOB, OINPEICISIONIUX B3aMMOOTHOIICHHS 4YeJIOBEKa W TMPHUPOJIbI; TOTOBHOCTH K CaMOCTOSATEIbHBIM
MOCTYIKaM M IeHCTBUSM Ha O6J1aro mpupoibl; GopMHpPOBAHUE SKOJOTHIECKOTO MBIIUICHHUS,

MIPU3HAHKUE IIEHHOCTH >KT3HH BO BCEX €€ MPOSBICHUSIX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHHUS K OKPY>KAroIIei
cpenie; COONI0ICHEe TTPABIII TOBEICHUS B TIPHPOJIE;

MOHUMaHWE 3HAYCHUsI O0yUYeHUs ISl TOBCEAHEBHOM KU3HU U OCO3HAHHOTO BbIOOpa mpodeccun;

MpU3HAHKUE KaK0T0 Ha COOCTBEHHOE MHEHHUE; IMOLIMOHAILHO-TIOJIOKUTEFHOE OTHOILIIEHHE K CBEPCTHUKAM;

YBOXUTEIHLHOE OTHOIIEHHWE K OKPYKAIOIINM, COOIOICHHE KYJIbTYPhl TTOBEACHUS, MPOSIBICHUE TEPITUMOCTH TPH B3aUMOJCHCTBUU CO
B3POCJIBIMA U CBEPCTHUKAMHU;



KPUTUYHOE OTHOILIEHUE K CBOMM IOCTYNKaM, OCO3HAHHME OTBETCTBEHHOCTH 3a MX MOCIEACTBUS; YMEHHUE MPEO0JIeBaTh TPYJHOCTH B
MpoIriecce TOCTHKCHUST HaMEUSHHBIX 11ETIeH;

Memanpeomemmnuie pe3yibmamol:
1) nosnasamenvnoie YYJ - hopMupoBaHue U pa3BUTHE HABBIKOB U YMCHHIA:

paboTaTh ¢ pa3HBIMH UCTOYHUKAMU MH(GOPMAITUH, aHATH3UPOBAThH U OIEHUBATH HHPOPMAIIUIO, IPE0OPa30BBIBATE €€ U3 OJHOU (DOPMEBI B
ApYTYIo;

COCTAaBJISITh TE€3UCHI, PA3JIMUHbBIC BU/IbI TJIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.), CTPYKTYPHUPOBATh YUCOHBIA MaTepual, 1aBaTh ONpeIeICHUs
MMOHATHH;

MIPOBOJMTH HAOJIO/ICHUS, CTABUTH SKCIIEPUMEHTHI i OOBSCHSATH MOJIyYEHHBIC PE3YIbTATHL;

CpPaBHUBATh U KIACCHU(PHUIIUPOBATH, CAMOCTOSATEIBLHO BHIOUpAsi KPUTEPUU JJIs YKa3aHHBIX JJOTUYECKUX OTEpPaIInii;

CTPOUTD JIOTUUECKHUE PACCYKJICHHS, BKIIOUAIOIINE YCTAaHOBJICHHE PUYUHHO-CIICICTBEHHBIX CBS3EH;

CO3/1aBaTh CXEMATHYECKHE MOJICIH C BbIICJICHUEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTOB;

OTIPE/ICIIATh BO3MOKHBIC UCTOYHUKHA HEOOXOIUMBIX CBEACHHM, MPOU3BOJIUTH MOMCK MH(POPMAIUH, aHATU3UPOBATH U OICHUBATH €€
JIOCTOBEPHOCTB;

2) peeynsimughvie YV/[ - GopMUpOBaHUE U PA3BUTHE HABBIKOB U YMCHHUIA:

OpPraHU30BbIBaTh CBOIO Y4YE€OHYIO U I103HABATEIbHYIO IESTEIbHOCTh - ONpPENENATh LeNu paldoThl, CTaBUTh 3a/auyM, IUIAHUPOBATbH
(paccuuThIBaTh MOCIIEI0BATENLHOCTD IEHCTBUI U IPOTHO3UPOBAThH PE3YNIbTATHI paOOTHI);

CaMOCTOSITENIbHO BbIJIBUI'aTh BAPUAHTHI PEILICHHsI TOCTABIEHHBIX 3a/1a4 U BBIOUPATh CPEACTBA JOCTUKEHUS LeH, IPEIBUAECTh KOHEUHbIE
pe3yNbTaThl pabOTHI;

paboTaTh 10 MJIaHy, CBEPSTh CBOM JEHCTBUS C LIENbIO U, IPU HEOOXOAMMOCTH, UCIIPABIIATH OIIUOKU CaMOCTOSTENbHO;

BbIOMpAThH 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JIEWCTBUAX U MOCTYNKAX 110 OTHOIICHUIO K )KMBOU MPUPOJIE, 310POBBIO CBOEMY U
OKpPYXKarOIINX;

POBOAMTH pabOTy Haja OMMOKAMHU JUIsl BHECEHUSI KOPPEKTUB B yCBaBaeMble 3HAHUS;

BJIa/IETh OCHOBAMH CAMOKOHTPOJII U CAMOOLIEHKH, IPUMEHATH 3TH HAaBBIKM IPU NPUHATHHA PEUICHUH U OCYHIECTBIEHUU OCO3HAHHOTO
BbIOOpA B yueOHOM 1 O3HABATENIbHOM 1€ TEIbHOCTH;

3) kommynukamusnvie Y'Y/ - OpMUpOBaHUE U Pa3BUTHE HABBIKOB U YMCHHIA:

AZICKBATHO HCIIOJIB30BaTh PCYCBLIC CPCACTBA JId AWUCKYCCHMU W apryMEHTAllUU CBOCH IMO3UlMH, CpaBHUBATH PA3HBIC TOYKU 3PCHUA,
APpTYMCHTUPOBATH CBOIO TOYKY 3pCHUSA, OTCTANBATH CBOIO ITO3UIIUTIO,

CJIYIIAaTh U CJIbIIIATh APYro€ MHCHHEC, BCTYIIAaTh B 1UAJIOT, BECTH IUCKYCCHIO, OTICPUPOBATH q)aKTaMI/I, KakK IJ1d 10Ka3aTcibCTBa, TakK U AJIA
OIMPOBEPKCHUS CYIICCTBYIOIIECTO MHCHU A,

HHTETPHUPOBATHECA U CTPOUTH MPOAYKTUBHOC BSaHMOJIeﬁCTBHe CO CBEPCTHUKaMHU M B3POCJIBIMHU,

Y4aCTBOBATh B KOJUJICKTUBHOM OGCy)KI[eHI/II/I HpO6HCM.



Ilpeomemmnsie pezynomamet:

XapaKTepU30BaTh HAYKU O YEJIOBEKE (AaHTPOTOJIOTHIO, AHATOMUIO, (PU3HOJIOTHUIO, MEAHUIINHY, TUTHEHY, SKOJIOTHIO YeJIOBEKa, IICUXOJIOTHIO) B UX
CBSI3U C IPYTUMH HayKaMHu ¥ TEXHHUKOM;

OOBSICHATH MOJIOKEHHUE YEJIOBEKAa B CUCTEME OPraHUYECKOTr0 MHUpA, €ro MPOUCX0XKICHUE, OTIMYHUS YEJI0BEKA OT )KUBOTHBIX, IPUCIOCOOIEHHOCTh
K Pa3JINYHBIM SKOJIOTUYECKUM (haKkTopaMm (U4eI0BEUYECKHE Pachl U aJalITUBHBIC THIIHI JIFOJICH), POJICTBO YEIOBEYECKHX pPac;

MIPUBOJUTH MPUMEPHI BKIaaa poccuiickux (B Tom uucie M. M. Ceuenos, U. I1. [TaBnos, 1. . Meunukos, A. A. Yxtomckuii, I1. K. AnHoxun) u
3apyOexHbix (B ToM umcie Y. lapseit, K. bepnap, JI. Ilacrep, Y. lapBuH) y4€HBIX B pa3BUTHE IPEICTABICHHA O MPOUCXOXKICHUH, CTPOCHUH,
KU3ZHENIEATEIIbHOCTH, TOBEACHUH, SKOJIOTHH YEJIOBEKA;

IIPpUMCHATDH OMOJIOrHYECKHUE TCPMUHBI U ITIOHATHUA (B TOM 4YHCJIC. IUTOJIOI'UsA, TMCTOJIOTHA, aHAaTOMMUA 4YCJIIOBCKA, (I)I/ISI/IOJ'IOI"I/ISI YCJIOBCKA, TMTMCHA,
AHTPOIIOJIOT U, SKOJIOrus YCJIOBCKA, KJIICTKA, TKaHb, OpraH, CUCTEMa OpraHoB, IMMTAHUC, IbIXaHUC, KpOBOO6paHICHI/IC, oOMeH BCIHICCTB U IMMPECBPALLICHUC
SHEPIUu, IBUKCHUEC, BBIJICIICHUC, POCT, PA3BUTUC, IIOBCACHUC, PA3SMHOKCHHUC, PA3APAKUMOCTD, PECTYJIALIUA, TOMCEOCTAa3, BHYTPCHHSAA Cpea, I/IMMYHI/ITCT)

B COOTBETCTBHH C ITOCTABJIICHHOM 3aJ1aueil U B KOHTEKCTE;

MIPOBOMTH OMIMCAHKE IO BHEITHEMY BUY (M300paKCHHIO), CXeMaM OOIIMX MPU3HAKOB OPraHu3Ma YeJIOBEKa, YPOBHEH €ro OpraHU3aIie: KICTKH,
TKaHH, OPTaHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpaBHHUBATb KJIICTKHU pa3HbIX TKaHGI\/JI, rpyimi TKaHefI, Oopratbl, CUCTEMbI OPraHOB YCJIOBCKA,; MPOLCCChI )KU3HCACATCIbHOCTH OpraHru3Ma 4€JI0BCKa,
ACJIaTh BbIBOJIbI HA OCHOBE CPABHCHUS

pasnuyath OHMOJOTMYECKHM AaKTUBHBIE BellecTBa (BUTaMHUHBI, (JEpMEHTBI, TOPMOHBI), BBISBISATH HMX pOJb B Ipoliecce OOMEHa BEHIeCTB U
MPEBPAILICHUS SHEPTUH;

XapaKTCPU30BaTh OHoJI0oruYecKue IMPpONLECChI: oOMeH BCIICCTB U MPEBPALICHHUEC DHCPIUU, ITUTAHUC, NbIXaHWUEC, BBIJACICHUE, TPAHCIIOPT BCIICCTB,
ABUIKCHUC, POCT, PCTYIALUA q)YHKHHﬁ, HUMMYHHUTCT, [TIOBCACHUC, PA3BUTHUC, PA3MHOKCHUC UCIIOBCKA,

BBIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3H MCKY CTPOCHUCM KJIICTOK, OPraHOB, CUCTEM OPraHOB OpraHM3Ma 4YCJIOBCKa U UX @YHKHI/ISIMI/I, MCKIY
CTPOCHUCM, KUBHCACATCIIbHOCTBIO U cpe;[oﬁ oOuTaHus YCJIOBCKA,

MPUMCHATH OMOJIOTHYECKHUE MOACIH JJI BBIABJICHUA ocoOeHHOCTEH CTPpOCHUA U (I)YHKLII/IOHI/IpOBaHI/IH OpraHoB U CUCTCM OpPTraHOB YCJIOBCKA,

O0OBSICHATH HCﬁpOF YMOPAJIbHYIO PEryJIsinuiO MPOUECCOB JKU3HCACATCIBHOCTH OPraHru3Ma 4YCJIOBCKA,



XapaKTepu30BaTb W CpPaBHUBATh OE€3YCIOBHbIE W YCIOBHBIE peQEKChl, HACICACTBEHHBIC M HEHACIECICTBEHHBIC MPOrPaMMbl MOBEICHHS,
0COOEHHOCTH BbICLIEH HEPBHOMU JIEATENBHOCTH YEJIOBEKA, BUJIbI MOTPEOHOCTEN, MAMATH, MBIIIJIEHUS, Pe4YH, TEMIIEPAMEHTOB, IMOLUH, CHA, CTPYKTYpPY
(YHKIMOHATIBHBIX CUCTEM OpraHM3Ma, HapPaBJICHHBIX HA JOCTHKCHHE MOJIE3HBIX PUCTIOCOOUTENFHBIX PE3yIbTaTOB;

pa3nuyaTh HACJICJCTBECHHBIC M HEHACJCICTBEHHBbIC (MH(EKIMOHHBIC, HEMH(EKIIMOHHBIE) 3a00JIeBaHUs YEIIOBEKA, OOBICHATH 3HAUCHHUE MeEp
poUIAKTUKU B MIPEAYNPERKACHUN 3a00JIeBaHUIN YETIOBEKa;

BBINOJIHATE NPAKTHUECKUE U Ja0OpaTOpHbIe pabOThl MO MOP(OIOrUH, AHATOMUH, (PU3UOJIOTUH U TTOBEICHUIO YE€JIOBEKa, B TOM 4Hcie paboThl ¢
MHUKPOCKOIIOM C IOCTOSTHHBIMH ((PUKCHPOBAaHHBIMH) U BPEMEHHBIMU MHUKpPOTIpEnapaTaMu, UCCIIEA0BaTENbCKUE paOdOTHI C UCIIOIb30BaHUEM MTPHOOPOB U
MHCTPYMEHTOB LIU(PPOBOI J1abOpaTOpuy;

peiaTh KAQ4YC€CTBCHHBLIC M KOJMYCCTBCHHBLIC 3aJa4dM, UCIIOJb3Yys OCHOBHBLIC IMOKA3aTC/IM 3J0pPOBbA YCJIOBCKA, ITPOBOIHUTH paCLIéTI)I N OLICHUBATDH
IMMOJIYYCHHBIC 3HAYCHMU,

APTYMCHTUPOBATL OCHOBHBIC IMPUHIHUIIBI 3T0POBOI'O 06p21321 JKU3HH, MCTOJbI 3allIUTBI U YKPCIUICHHA 3J0POBbS YCJIOBCKA: C6aJ'IaHCI/IpOBaHHO€
IIUTAaHUC, CO6JIIOI[CHI/I€ IpaBujl JIMIHOM TUTUCHBI, 3aHATHUA (1)H3Ky.]1bTypOfI " CIIOPTOM, pallMOHAJIbHAsA OpraHu3anuvs Tpyda W IMOJHOLCHHOTO OT/[bIXa,
IIO3UTHUBHOC OSMOIIMOHAJIBHO-IICUXHYCCKOC COCTOSAHHC,

HCIIOJIB30BAaThb HpI/IO6peTéHHBIe S3HAaHUS W YMCHUA IJIsA CO6J'IIO,I[€HI/IH 3A0POBOI'O 06pa3a KHN3HU, C6aJ'IaHCI/IpOBaHHOFO IIMTaHUA, (1)I/IBI/ILICCKOI71
AKTUBHOCTH, CTpGCCOyCTOfI‘-IPIBOCTH, AJI1 UCKITFOYUCHU S BPCAHBIX IIPUBBIYUCK, 33,BI/ICI/IMOCT€I71;

BJIaJACTh HpI/IéMaMI/I OKa3aHus HCpBOI‘;I IMOMOIIIN YCJIOBCKY IIPpU IMOTEPE CO3HAHHSA, COJIHCYHOM M TCIUIOBOM yAape, OTPAaBJICHHU, YTOIJICHUMU,
KpPOBOTCYCHHHU, TPAaBMaX MAT'KHUX TKaHefI, KOCTeH CKEJICTAa, OPraHoB YYBCTB, 0KOraxX 1 OTMOPOKCHUAX

ACMOHCTPHUPOBATH HA KOHKPCTHBIX ITPUMEPaX CBA3b 3HAHUHI HAYK O YCJIOBCKC CO 3HAHUAMU MPEAMETOB €CTCCTBECHHO-HAYYHOI'O U T'YMaHUTApPHOT'O
IMUKJIOB, PA3JIMYHBIX BUAOB UCKYCCTBA, TCXHOJIOT'UH, OCHOB 0€30ITaCHOCTH KHU3HCACATCIIbHOCTH, (I)I/BI/ILIGCKOI\/’I KYJIbTYPBHI;

HUCIIOJIb30BaTh MCTOIbI OMOJIOTUH: Ha6J'IIO,I[aTB, HU3MCPATH, OIMUCBIBATH OPraHU3M UYCJIOBCKA U IMPOMLECCHI €TI0 KUBHCACATCIBHOCTH, TPOBOAUTDH
HpOCTCI\/JIHH/Ie HCCIICA0OBaHUA OpraHru3Ma 4YCJI0BCKa U OOBSACHATH UX PE3YIbTATHI;

coOmroaaTh mpaBuia 0e30macHoro Tpyaa npu paboTte ¢ y4eOHBIM U JIabopaTOPHBIM 000PYAOBaHHEM, XMMHUECKON MOCYI0H B COOTBETCTBUU C
WHCTPYKIUSAMH Ha YPOKE U BO BHEYPOUHOU 1€SATEIbHOCTH;

BJIaJieTh npuéMamu paboTel ¢ uH(OpMarueit: popMynupoBaTh OCHOBAHUS JUIS U3BJICUCHUST U 0000IICHUS] HHPOPMAIIUH U3 HECKONbKUX (4-5)
MCTOYHUKOB; IPe0o0Pa30BbIBATH MHPOPMALIUIO U3 OHON 3HAKOBOI CUCTEMBI B JIPYTYIO;

CO03/1aBaTh MUCbMEHHBIE U YCTHBIE COOOIEHUS, UCIOB3Ys MOHATUNHBIN anmnapaT U3y4eHHOIo pasjiena OMOJIOrUuH, COIPOBOXKAATh BLICTYIIEHNE
Ipe3eHTaIMel ¢ yd€ToM 0COOEHHOCTEH ayTUTOPUH 00yUYarOIINUXCSL.



1. Copep:xanue y4eOHOro npeamMera

I'naBa 1. O0mme 3aKOHOMEPHOCTH KU3HU (5 4)

Bbuonorus — Hayka o *uBOM Mupe. MeToapl Ononoruyeckux uccieaoanuii. OOmme cBoicTBa JKUBBIX OPraHu3MoB. MHOTroo0pasue GhopM KUBBIX
OpraHU3MOB.

I'nasa 2. SIBjeHNs U 3aKOHOMEPHOCTH KU3HU HA KJIeTOYHOM ypoBHe (10 1)

MHuoroo6pa3ue kieTok. Xumuueckue BemiectBa B kierke. CTpoeHue kieTku. OpraHounbl KIeTkd U ux QyHkiuuu. OOMeH BeliecTB — OCHOBA
cymiectBoBaHus KieTku. OOMEH BEIIECTB — OCHOBA CYIIECTBOBAaHMS KieTKH. buocuHre3 Oenka B kieTke. buocunTes yrieBogoB — (OTOCHHTES.
ObecrieueHne KJIETOK dHeprueil. Pa3MHoxkeHue KIETKU U €€ )KU3HEHHBIH HUKIL.

Jlabopamopuaa paboma Ne 1 «Muoroo0pasue KieTok 3ykapuoT. CpaBHEHUE PaCTUTENBHBIX U )KUBOTHBIX KJIETOK).

Jlabopamopuas pavoma Ne 2 «PaccmatpuBaHue MUKPOIIPENAPaTOB C ACIAIIUMHUCS KIETKAMHU PACTECHUS.

I'naBa 3. 3aKoHOMEpPHOCTH KU3HHM HA OPraHU3MeHHOM ypoBHe (17 u)

Opranusm — OTKpbITas kuBas cuctema (buocuctema). [[puMuTUBHBIE OpraHu3Mbl. PacTUTENbHBIN OpraHu3M U ero 0coOeHHOCTH. MHOroo6pasue
pacTeHHii U MX 3Ha4YeHHWE B mpupoje. OpraHu3Mbl 1[apCcTBa TPUOOB M JIMIMMAWHUKOB. JKUBOTHBIM OpraHW3M H €ro ocoOeHHocTH. PazHooOpasue
KUBOTHBIX. CpaBHEHHE CBOWCTB OpraHM3Ma YeloBeKa U KUBOTHBIX. PasMHOXKEeHHE KUBBIX Oprann3MoB. uausunyansHoe pazputue. Ob6pazoBaHue
MOJIOBBIX KJEeTOK. Meio3. M3yueHne mexaHu3Ma HaciieZCTBEHHOCTU. OCHOBHBIE 3aKOHOMEPHOCTH HAcleJOBaHHS MPU3HAKOB Y OPraHU3MOB.
3akoHOMEPHOCTU n3MeHUnBOCTH. HenacnencTBeHHast '3MEHYMBOCTh. OCHOBBI CENIEKIIMN OPraHU3MOB.

Jlabopamopnaa paboma Ne 3 «BblsiBiieHUE HACIEACTBEHHBIX U HEHACIICCTBEHHBIX IPU3HAKOB Y PACTEHUN Pa3HBIX BUAOBY.

Jlabopamopuasa pavoma Ne 4 «13yueHne n3MEHUUBOCTH Y OPIraHU3MOB.

I'maBa 4. 3aK0HOMEPHOCTH MPOUCXOKIeHUS ¥ pa3BUTHs ku3Hu HA 3emue (20 1)

[IpencraBieHnst 0 BOSHUKHOBEHHH KM3HU Ha 3eMII€ B UCTOPUHU €CTeCTBO3HAaHUs. COBpPEMEHHBIE IPECTABIICHUS O BOSHUKHOBEHUH KU3HU HA 3eMIIE.
3HaueHue (QOTOCHHTE3a W OMOJIOTMYECKOr0 KpPYroBOpOTa BEIIECTB B PAa3BUTHUU KM3HHU. OTalbl pa3BUTHs KU3HU Ha 3emuie. Mneu pa3BuTHS
opraHudeckoro mupa B 6uosioruu. Yapns JJapsun 06 3Bomronuu opranuyeckoro mupa. CoBpeMeHHbIe IPeACTaBICHUs 00 IBOIIOIMHY OPTaHUYECKOTO
Mmupa. Bua, ero kputepuu u ctpykrypa. [Ipoueccst o0pazoBanus BU10B. Makpo3BOIIOIHS KaK MPOLIECC MOSIBICHUS HaIBUIOBBIX TPYII OPraHU3MOB.
OcHOBHbBIE HamlpaBjeHUs 3BOJOLUHU. [IpuMepsl 3BOMIOIMOHHBIX NMPeoOpa3oBaHUN KUBBIX OpraHu3MoB. OCHOBHbBIE 3aKOHOMEPHOCTH 3BOJIIOLIUH.
YenoBek — NpeJCTaBUTENb KUBOTHOIO MUpa. DBOJIOLMOHHOE MIPOUCXOXKACHHUE YeJIOBEKa. DJTallbl 3BOJIOLUHU YesoBeKka. YenoBeueckue pachl, UX
POJICTBO U MPOUCXOKJeHHE. UeToBeK Kak KUuTelb Onocdepsl M ero BIUsSHUE HA IPUPOAY 3EMIIH.

Jlabopamopnasa pavoma Ne 5 «I1pucnocoO0IeHHOCTh OPraHU3MOB K Cpejie OOUTAHUSI.

I'naBa 5. 3akoHOMepHOCTH B3aMMOOTHOIIEHUI OPraHU3MOB M cpeasbl (16 1)

VYcnoBusa xu3Hu Ha 3emie. Cpelbl XKU3HM M JSKojorudeckue (axtopsl. OOmme 3akoHbl JIeHCTBUS (DAKTOPOB cpeabl Ha OpraHu3MBbl.
[TprucnocoOaeHHOCTh OPraHU3MOB K JIEHCTBHIO (akTOpoB cpeabl. buotnueckue cBsi3u B nmpupose. [lonymsunn. @yHKIIMOHUPOBAHNE MOMYISIUHN B
npupojie. CoobmectBa. bruoreoreHossl, skocucteMbl U Ouocdepa. Pazputne m cMeHa OnoreH030B. OCHOBHBIE 3aKOHBI YCTOMYHBOCTH >KHBOM
IPUPOJIBL. DKOJIOTHUECKUE MPobsieMbl B 6buocdepe. OxpaHa MPUPOIBL.

Jlabopamopnasa pavoma Ne 6 «O1ieHKa Ka4eCTBA OKPYKAIOIIECH CPEIIBI.



3. TemaTtnyecKoe ni1aHMpoOBaHUE C YKa3aHMEM 4YacoB, OTBOAMMbIX Ha OCBOeHUue Ka)KAOVI Tembl 9 Knacc

Ha3zeanue memot Koauuecmeo uacos Koauuecmeo
aabop.pabom

I'maBa 1. O6mMe 3aKOHOMEPHOCTH JKU3HU 5
I'naBa 2. SIBneHus ¥ 3aKOHOMEPHOCTH KU3HU HA KJIIETOYHOM 10 2
yYpOBHE
I'maBa 3. 3aKOHOMEPHOCTH JKU3HHU HAa OPraHU3MEHHOM YpPOBHE 17 2
I'nmaBa 4. 3aKOHOMEPHOCTH MPOUCXOKIECHUS U PA3BUTHS KU3HU Ha 20 1
3emiie
I'maBa 5. 3aKOHOMEPHOCTH B3aMMOOTHOILIEHUH OPraHU3MOB U 16 1
Cpelbl
Hroro 68 6
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YuyebHO-meTOoAMUecKoe obecnevyeHmne peanmsaumm yuebHom nporpammbl

Yueonux
Buonorus. 9 kinacc. Yueouux/ ®I'OC. U.H. [Tonomapesa, H.M. Uepnosa, O.A. Kopuunosa mox pex M.H. [Tonomapesoii - M.: Benrana-I'pad
2019 - 270.

Memoouueckue nocoous, pazpadomku
Kucenera 3. C., Msrkosa A. H. «['enetuka: yueOHOe ocodue 1o GpakyabTaTUBHOMY Kypey ais ydamumxcs» (M., «IIpocsemenuey, 2003 roxn)
Boposnmos H. H., Cyxopykosa JI. H. «9Bomtorust opranudeckoro mupa» (M., «Hayka», 1996 ron)
Kucenesa 3. A. Kuura mns urenus no napsunuzmy (M., «IIpocsemienuey, 2000 rox)
Msrkosa A. H., Komuccapos b. /. «Meronuka o0yuenus oOmed ouonorun» (M., [Ipocsemenue», 2005 rox)
Mypra3zun I'. M. «3agauu u ynpaxsaenus o oomei ononorun» (M., «IIpocsemenue», 2001 rox)
Jlepuep I'. U. «O0m1ast Guonorus: noypouHsie TeCThl U 3aaanus» («AxkBapuym» ['UIIIB, 2000 rox)
I'pun H., Crayt V., Teiinop J. «buonorus — B 3 romax» (Mocksa, «Mup», 1993 ron)
brikoB B. JI. «l{utonorus u obmas rucronorus» (Cankt-Ilerepoypr, COTUC, 1998 rox)
Aysp6ax . «I'enetnka» (Aromusnaat, 1999 rom)
. Koueprun b. H., Kouepruna H. A. «3anaun no monexkynspHoii 6nonoruu u renetuke» (Munck, «Hapoanas acseray, 2002 ron)
. Cokomnosckas b.X. «Cto 3agau nmo monekymsipHoit Ouosiorun u reneruke» (M., 2001 ron)
. I'pant B. «3Bomtonus opranuzmoB» (M., «Mup», 2000 rox)
. Anekcees B. 1. «CtanoBnenue uenoseyectBay (M., 3naTenbcTBO NOTUTHYECKOHN TuTepatypsl, 1984 ron)
14. Yepnosa H. M., beutoBa A. M. «Qkonorus» (M., «IIpocBemenue», 2001 rox)
O6opynoBanue 1 NPUOOPHI.
TI'epoapuu: k xypcy 0CHOB 00111/l OMOJIOTUU: PACTEHHUS, HIUTIOCTPUPYIOLINE U3MEHYNBOCTh, ECTECTBEHHOI'O U HICKYCCTBEHHOT0 0TOOpa, OCHOBHBIE
HaIpaBJIEHUs HBOJIIOLIMOHHOIO MTPOLEcCca, B3aUMOOTHOIIIEHUS BUI0B B COOOIIECTBAX U T.J.
Mukponpenapampt: HabOp MHKpOIpenapaToB 1o oouieil 6uosoruu apobieHue sSiuekaeTkd, Apo3oduna - Mmyramus (O6eckpblias ¢opma),
npo3oduia - HopMa, 3apO/IbIIIEBIE JIUCTKHA, MUTO3 B KOpEIIKE JIyKa, CIIEpMaTO301 bl MIEKOITUTAIOIIETO.
Konnexuyuu
ArpolieH03: NIIeHU1a, KieBep, 005Kbsl KOPOBKA, TJIsl, (PUCYHOK), IIMEJIb, 105K/I€BOM YepPBb (MMUTALIUA), KYKETHIa
buoreorieHo3 MNpPEeCHOBOJHOTO BOJOEMA: CTPEJIONHCT, pPICKa (PUCYHOK), TUIAHKTOH (CXeMaTHYEeCKOe H300paKeHUE TIOJ] MHUKPOCKOIIOM),
OpIOXOHOTMI MOJUTIOCK (MPYJOBHK WJIM KaTyIIKa), JBYXCTBOpYaThIi MOJUTIOCK (MepiioBUIA WM 0e33yOKa), roJ0BacTUK (PUCYHOK), BOJHBIM KIJIOI
(rpebuisik, TIaabIil, BOJOMEpPKa), THYNHKA CTPEKO3bl, B3pOCIIasi CTPEK03a, pydeHUK
Buibl 3a1IMTHRIX OKPACOK y dKUBOTHBIX MOPCKOM €XK, €X, uepernaxa, pydyeiiHuK U Jp. )KUBOTHbBIE
@DopMbI COXPaHHOCTH NCKOMAEMBIX PACTEHUI U )KUBOTHBIX: MOPCKOH €X (CIIeTOK), paKOBHHA MOJUTIOCKA (HATYypaJIbHBIA 00BEKT), MOPCKAs JINIHS
(cnemnok), Kopasul (HaTypaJibHbIA 00BEKT), OTIEYATOK JIMCTHEB MAalOPOTHUKA (HATYpaJIbHBIN 00BEKT), OKaMEHeN0€e JIepeBO (HAaTypaJbHBIH 00BEKT).
Mynaxncu, Mooenu
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HaGop wmymspkel TIOJOB M KOPHETUIOAOB, TOJHUIUIOMAHBIX W THOPHIHBIX PACTEHUN: MYJSDKH IJIOJJOB COPTOB PACTCHHH, BBIBEICHHBIX
N.B.Muuypunsim, CnaBsinka, Pener ananacHplii, AHTOHOBKAa OObIKHOBeHHas, Kanmgunb-Cunan, Kutaiika, Kanguns-Kuraiika, bensdaep-Kuraiika,
benwdnep-xentsrii; [apamanmyc u ucxomnsie popmsl (BuiHs Maean u srmoHcKas yepemyxa), bepe 3uMHsis 1 ucXo1HbIe (YOPMBI, TUTIIION/T, TPUILIOUI U
TETPAILION]T CAXapHOU CBEKJIbI; T€TEPO3UCHBIN OTYpEll.

Mogens JHK

Hab6op maneonrononornueckux Haxoaok: I. Uepen naBuana. 2. Kucte mmmmnansze. 3. Crona mummnan3se. 4. Kpecten u Ta3 MOJIOAOTO OpaHTyTaHTa.
5.Huxuss yemocTs reliaensoeprckoro yenoneka. 6.Penbednas rabnuia ¢ n300pakeHneM KpOMaHbOHIA U IIUMIIAH3€ B BEPTUKAIBHOM MOJIO0KEHHUH.

Tabauuywt

buocdepa u genosek 1./1y6. 2.0nens. 3.Bonk. 4.JIuctes nyda. 5.bakrepun. 6.Ckenet nocs. 7.I1noasr u kopau 6060Boro pacrenus. 8. KoHTypsI
COJIHIIAa M COJTHEYHOU KOpoHBI. 9.I'opoa. 10.3aBog o mMpou3BOACTBY XUMHUYECKUX ynoOpenuii. 11.Beproner, pacnbuistomuii ynoopenus. 12.3amacsr
MOJIe3HBIX HMCKomaeMbiX. 13.3arps3HeHHas peka. 14.YUmcras peka. 15.Paspsin monamm. 16.ILmotuHa Ha peke. 17.1LmoTrHAa ¢ OOBOAHBIM KaHAJIOM.
18.0unctubie coopyxkenus. 19.2Kupas pwidba. 20.MeptBas peiba. 21.Yenosek (3enensbiii 1ser). 22.Yenoek (kpacHwlii mBer). 23.Jlanmmadt myra.
24 JlapmmadT monst ¢ 3epHOBBIMU. 25. Jlanmmadt neca. 26.JlanamadT pekpeanoHHO#N 30HBI. 27. XuMudeckue 3Haku U Gpopmyisl: N2 (3 miaHmera),
NOs3 (2rnanmera), NHz (2 nnanmera), NHs (1 mianmer).

I'ameTorenes y sKUBOTHBIX

Jlenenue kinetku: MUTO3: MONHBIN HAOOp XpoMOcoM, Ipodasza ¢ yIBOCHHBIMUA XpOMOcoMaMH, Metadasa u aHadasa, pe3ynbTaTel MUTO3a. Meiio3:
MIOJIHBIN Ha0Op XpoMocoM, mpodasza mepBoro MEHOTUYECKOTo JIeieHus, aHadaza MepBoro MEHOTHUECKOro JeNeHus, Tenodasa BTOPOro MEHOTHYECKOTro
TETICHHsI, CXEMbI PACIOJIOKECHUS XPOMOCOM C TalIOWJHBIM HAabOpOM XPOMOCOM, CXEMBI PACHOJIOXKEHHUS XPOMOCOM B KIJIETKAX, IMOJIyYUBIIHECS B
pe3ynbTaTe BTOPOro MEHOTHUECKOTO AeTECHUS.

3akonbl Mengens: 1 yactb - n300pakeHUs KPOJIMKOB OEJIOr0 M CEporo LBETOB U HabOpa MX IaMeT, HECYIIUX MPOTHBOIIOJIOKHbBIE MTPU3HAKU
OKpPACKH. 2 4acTh - WJUIIOCTPAIHs BTOPOro 3aKkoHa MeHiens Ha MpuMepe CKpeIIMBaHMs TOpoXa ¢ 3€JI€HBIMU U JKEJITHIMU CEMEHAMU Pa3InYHONU (HOPMBI.

KpyroBoport BelecTB B mpupoie

[lepexpect XxpoMOcOoM: MyIlIKa Ipo30(ujia ¢ CEPbIM TEJIOM U CBETJIO-KPACHBIMU IJ1a3aMH; MYIIKa Ip030(]Hiia C CEpbIM TEIOM U TEMHO-KPAaCHBIMU
rJla3aMy; MyIlKa JIpo30(duia ¢ YepHbIM TE€JIOM U TEMHO-KPAaCHBIMHU TJIa3aMM; MYIIKa JIpo30(]uiia ¢ YepHBIM TEJIOM U CBETJIO-KPACHBIMU TJIa3aMHU.

Pa3mHOXeHMe U pa3BUTHE XOPIOBBIX:

Pazgen 1. "PasMHoOXeHHE ¥ paHHUE CTAIUU PA3BUTUSI OTLJIOJIOTBOPEHHON SIUIIEKICTKU' BKIIOUAET M300paKEHUE CIIEpMaTO30M1a, SIUIICKICTKH,
3UrOThI, CTQANU JABYX 0JIaCTOMEpOB, CTAJAMM YETHIpEX OJACTOMEPOB, CTAAMM BOCBMH 0JIaCTOMEpOB, CTaJAWU OJACTYNbI, CTAJUN TacTpPyJbl, MOPYJIbI,
HEHpYIbl, 00IIEro MiaHa CTPOSHHUE JIAHIIETHUKA.

Paznen 2. "3apojpiiieBoe pa3BUTHE PA3INYHBIX TO3BOHOYHBIX )KMBOTHBIX" COCTOUT U3 U300pAKEHUS CTaaull pa3BUTUS PbIObI, 3eMHOBOJHOTO,
MIPECMBIKAIOIIErOCs, MIIEKOMUTAIONINX (KPOJIMKA U 003 bSHBI).

ITeyaTHbIe MOCOOUA

buorexHonorus: ucrnonb3oBaHUE OUOJOTHYECKUX METOIO0B OOpPBHOBI C 3arpsA3HEHHEM OKpYXarolled cpeibl, C BpEAUTENsIMU U OO0JIe3HSIMU
pacTeHuii, TPOU3BOJCTBA IIEHHBIX W OMOJOTHYECKH aKTHBHBIX BEIIECTB (AaHTHOMOTHKOB, (DEPMEHTOB, TOPMOHOB), a TAKKE MHKPOOHUOIOTHYECKOTO
CUHTE3a JIJIs TOJTy4YeHHs OEIKOB, aMUHOKHUCIIOT, pa3BUTHE TEHETUYECKOM U KIIETOUYHOW MHKEHEPUH.

OcHOBBI 3KOJOTHHU: abuoTHueckue H OuoThyeckue (akTopsl Cpeapl W WX B3aUMOJICHCTBUE, BO3JICHCTBHE Ha JKUBBIE OPTraHU3MBI,
MPHUCTIOCOOJICHHOCTh OPTaHIU3MOB K CE30HHBIM U3MEHEHUSIM B IIPUPO/IE, IKOJIOTHYECKAs XapaKTePUCTHKA BUIA U TOMYJISIIIIH, IPOOIEMBI PAIHOHAIBHOTO



WCTOJIb30BaHUS BUAOB M COXPAaHEHHE MX MHOroo0Opasus, pazHOoOOpa3HbIE 3KOJOIMYECKHE CHUCTEMbI, U3MEHEHHUs B OMoreoneHo3ax (arporeHo3ax);
BIIMSIHHE JICATEILHOCTH YeJIOBeKa Ha Onocdepy B 1ETIOM.
https://lesson.edu.ru/

https://resh.edu.ru/
https://foxford.ru/

https://www.yaklass.ru/
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