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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma pazpadotana B coorBeTcTBUU ¢ PI'OC 1 nmpumepHON OCHOBHOM
00pa30BaTEeNbHOM MPOrPaMMON U C YIETOM aBTOPCKOM MPOrPaMMBI:
buoaorusi: 10-11 xmaccer: AradonoB U.b.— M. : [Ipoda, 2017.

VYueonsiii mian MBOY COII Ne 55 nns uzyuenus yueObHoro npeamera «buonorus» Ha
JTane cpeaneroodiero oopa3oBaHus OTBOAUT B Kiaccax —34 yaca.

1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA

Conepxxanne kypca «buonorus» B 10-11 kmaccax Ha 0a30BOM YpOBHE OCHOBBIBACTCS Ha
3HAHMSX, MOJTYYCHHBIX YYalIUMHUCS B OCHOBHOW IIKOJIE, M HANpPaBICHHO Ha (OpPMHUPOBAHUE
€CTECTBEHHO- HAyYHOTO MHUPOBO3PEHHUS, [ICHHOCTHBIX OPUEHTAIIMM, SKOJIOTHUYECKOTO MBIIIJICHHUS
U 370poBOro 00pasa »KU3HHU, HA OCHOBAaHUH OEPEKHOTO OTHOIICHHUS K OKPYXKAroIeH cpere.

BoinyckHuK Ha 6230BOM YPOBHE HAYYUTCSH:

® packpbIBaTh Ha MpUMEpax pojb OMOJIOTUU B (HOPMUPOBAHUM COBPEMEHHOI Hay4YHOI
KapTHUHBI MUPA U B IPAKTHUYECKOM 1€ATEIbHOCTH JIIOJICH;

® TIOHMMAaTh U ONKCHIBATH B3aMOCBSI3b MEXK/y €CTECTBEHHBIMHU HayKaMu: OMOJIOTHEH,
(¢u3KKON, XUMHUEH; yCTaHABIMBATh B3aUMOCBSI3b IIPUPOIHBIX SBJICHUI;

® [IOHUMAaTh CMBICII, PA3JINYATh U OMHUCHIBATH CUCTEMHYIO CBSI3b MEXKIY
OCHOBOTIOJIATaAlOIIMMHU OMOJIOTHYECKUMHU MOHITHIMHU: «KJIETKA», «OPTaHUu3M», «BUI,
«@KOCHCTEMay, «Onochepay;

® ICIOJIb30BaTh OCHOBHBIE METObI HAYYHOTO MO3HAHUS B yUEOHBIX OMOTOTHYECKUX
WCCJIEIOBAHUSX, IPOBOJAUTH SKCIIEPUMEHTHI 110 U3YYCHHUIO OMOJIOTUUECKIX 0OBEKTOB U
SBIIEHUH, OOBSICHITH PE3yabTaThl IKCIIEPUMEHTOB,

® aHAIM3UPOBATH UX, (POPMYITUPOBATH BHIBOJIBI;

e (GOopMyYIMPOBATH TUIIOTE3bl HA OCHOBAHHH MPE/JIOKEHHON OHOOTHYecKor nHpopmaum
U TIpe/jiaraTh BapUaHThI IPOBEPKHU THIIOTE3;

® CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI MEXKIY CO00il 10 3aJaHHBIM KPUTEPHUSIM, 1eTaTh
BBIBOJIbI I YMO3AKJIFOUEHHSI HA OCHOBE CPaBHEHUS,

e 00OCHOBBIBATh €IMHCTBO KUBOU U HEIKUBOW MPUPOIBI, POJICTBO KUBBIX OPTaHU3MOB,
B3aMMOCBS3M OPraHU3MOB U OKpY’Kalollel cpeibl Ha OCHOBE OMOJIOTMYECKUX TEOPUIA;

® [IPUBOJAUTH MPUMEPHI BEIIECTB OCHOBHBIX IPYII OPTaHUUYECKUX COCIUHEHUN KIETKH
(6enKoB, KUPOB, YIIIEBOOB, HYKICHHOBBIX KHCIIOT);

® pacro3HaBaTh KJIETKH (MMPOKAPUOT M SYKAPUOT, PACTEHUHN U KUBOTHBIX) TI0 OTTUCAHUIO,
HAa CXEMaTUYECKUX N300paKeHUSIX; YCTAaHABIUBATh CBSI3b CTPOCHUS U (PYHKIIHIA
KOMITOHEHTOB KJIETKH, 0O0CHOBBIBATH MHOTO00Opa3He KJIETOK;

® pacrmo3HaBaTh MOMYJSIUIO0 U OMOJOTHYECKH BUJI TI0O OCHOBHBIM MPU3HAKAaM; OITUCHIBATh
(heHOTUIT MHOTOKJIETOYHBIX PACTEHHH U )KMBOTHBIX TI0 MOP(OTOTHUECKOMY KPUTEPHIO;

e 00BSCHATH MHOTOOOpa3ue OPraHu3MOB, IPUMEHSS HBOJIIOLIMOHHYIO TEOPHIO;
KJIacCU(pUIIMPOBaTh OHONIOrMuecKre 00BbEKThl HA OCHOBAaHUHU OJTHOTO UJTM HECKOJBKUX
CYIIIECTBEHHBIX MPU3HAKOB (TUIIBI TUTAHHUS, CIOCOOBI ABIXaHUS H PA3MHOKEHUS,
OCOOEHHOCTH Pa3BUTHS);

® OOBSICHATH MPUYUHBI HACTIEICTBEHHBIX 3a00JIeBaHUI;

®  BBIBISATH U3MEHYMBOCTh Y OPTaHU3MOB; OOBSICHATH MPOSBICHUE BUIOB H3MEHUHUBOCTH,
UCIIOJIb3Ys 3aKOHOMEPHOCTH U3MEHUMBOCTHU; CPAaBHUBATh HACIIEJICTBEHHYIO U
HEHACIIEJICTBEHHYIO H3MEHUYNBOCTH;



BBISABIIAITH MOp(oornyeckue, GU3n0I0OrHUECKUE, TOBECHUECKUE aanTaIiuu
OpPraHU3MOB K cpeie OOMTaHus U JEHCTBUIO HKOJIOTMUECKUX (PaKTOPOB;

COCTaBJISITh CXEMBI IIEPEHOCA BEILIECTB U SHEPTUU B 3KOCHUCTEME (LIENIU TUTAHUS);
IPUBOJUTH J10Ka3aTEJIbCTBA HEOOXOAUMOCTH COXPaHEHUs! OMOPa3HOO00PA3UA LIS
YCTOMUYMBOTO Pa3BUTHUS U OXPaHbl OKPYKAIOLIEH CPEIbI;

OLIEHUBATh JOCTOBEPHOCTh OMOJIOrMUECKON MH(POPMAIIUH, ITOJYYEHHON U3 pa3HbIX
UCTOYHUKOB, BBIACIATh HEOOXO0AUMYIO HH(OPMALIMIO [T UCIIOIb30BaHUs €€ B yueOHOM
JIeATEIbHOCTH U PELICHUU IPAKTUYECKUX 3a]1a4;

IPEJCTaBIATh OMOJIOrMYECKYI0 HH(POPMALIMIO B BUJIE TEKCTA, TAOIULIbL, Tpaduka,
JarpaMMbl U I€J1aTh BBIBOJbI HA OCHOBAHUH NIPEACTABICHHBIX aHHBIX;

OLIGHUBATh POJIb JOCTH)KEHUI T€HETUKH, CEICKIIMN, ONOTEXHOJIIOTUH B MPAKTHUECKON
NeSITeIbHOCTH YeJIOBEKa U B COOCTBEHHOM KHU3HH;

OOBSICHATH HETaTUBHOE BIIMSIHUE BEIIECTB (JIKOr0JIsl, HUKOTHHA, HAPKOTUYECKUX
BEILIECTB) HA 3apO/BILIEBOE PA3BUTHE YEIOBEKA,;

OOBSICHATB MOCIIECTBUS BIMSHHUS MyTareHoB;

OOBSICHATH BO3MOXHBIE IPUUUHBI HACIIEICTBEHHBIX 3a00JI€BaHUIl.

BbInycKkHUK Ha 62a30BOM YPOBHeE MOJYYUT BO3MOKHOCTh HAYUUTHCH:

JaBaTh HAYYHOE OOBSICHCHHE OMOIOTHICCKUM (paKTaM, MpoIieccaM, IBJICHHSIM,
3aKOHOMEPHOCTSM, UCTIONB3Ysl OMOJIOTUUECKHE TEOPUH (KIETOUHYIO, IBOJIIOIMOHHYIO),
yueHue o onocdepe, 3aK0OHbI HACIECTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYHBOCTH;
XapaKTepU30BaTh COBPEMEHHBIC HAIIPABJICHUS B PA3BUTHH OHWOJIOTHU; OMUCHIBATH MX
BO3MO>KHOE MCIOJIb30BAaHUE B MTPAKTUUYECKOMN JEATEIHHOCTH;

CPaBHHMBATh CIIOCOOBI JENECHUS KIETKU (MUTO3 U Mei03);

pelaTh 3a7a4u Ha octpoenue ¢pparmenTa sropoit nenu JJHK mo npeanoxxennomy
¢parmenty nepsoit, ”PHK (MPHK) no yuactky JIHK;

peliaTh 3a7a41 Ha OTpe/ieTIeHHe KOTUYeCTBa XPOMOCOM B COMAaTHYECKHX U TOJIOBBIX
KJIIETKaX, a TAaKXKe B KJIETKaX Mepe]] HauaiaoM JelieHus (Melio3a Wil MUTO03a) U IO €ro
OKOHYAHUH (1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

peliaTh TeHeTHYEeCKUE 3a/1a4i Ha MOHOTUOPUTHOE CKPEIIUBAHKUE, COCTABIISATh CXEMBI
MOHOTHOPHUAHOTO CKPEIINBAHUS, TPUMEHSSI 3aKOHBI HACTIEACTBEHHOCTH U UCTIONB3YS
OMOJIOTMYECKYIO TEPMUHOJIOTUIO M CUMBOJIHKY

yCTaHaBIMBATh TUI HACJIEIOBAHUS U XapaKkTep MPOsSBICHUS MPU3HAKA M0 3aJaHHOMN
CXEME POJOCIOBHOM, MPUMEHSIS1 3aKOHBI HACIEACTBEHHOCTH;

OIICHUBATDH PE3YJIHTAThl B3AUMOICHCTBUS YEIIOBEKA M OKPYXKAIOIIEH CPEIbl,
MIPOTHO3UPOBATH BO3MOXKHBIE MOCIIEACTBUS AEATEIHHOCTH Y€JI0BEKa ISl CYIIECTBOBAHUS
OTJICTTbHBIX OMOIOTUYECKUX OOBEKTOB U IENbIX TPUPOTHBIX COOOIECTBAX.

2. COAEP)KAHUE YYEBHOI'O IPEIMETA

bBuoJiorusi Kak KOMILIEKC HAYK O "KUBOW npupoae

buonorust kak KOMIUIEKCHAs HayKa, METOAbl HAY4YHOTO TO3HAHUSA, HCIOJIb3yeMbIe B
ouonorun. Cosepemennvie Hanpaenienus 6 oOuonocuu. Ponb Ouomoruu B (OPMUPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MHPA, MPAKTUIECKOE 3HAUCHUE OMOIIOTHUECKUX 3HAHHM.

buonornueckne cucteMpl KaK MpeIMET U3yueHUs OMOJIOTHH.
CTpykTypHbIe U GyHKIHOHAIbHbIE OCHOBBI KU3HHU

MonekynsipHble OCHOBBI XM3HU. Heopranmueckue BeniecTBa, Mx 3HaueHue. OpraHuyeckue
BelecTBa (YrJI€BOMABI, JMMUIbLI, O€NKH, HYKIEWHOBBIE KHUCIOTH, AT®) u uX 3HAYEHUE.
buononumepsl. /lpyeue opeanuueckue eewecmea xnemxu. Hanomexuonoeuu 6 oOuonozuu.
[utomorusi, MeToApl LMTOJOrMU. PONb KIETOYHOM TEOpPHUM B CTAaHOBJIECHUM COBPEMEHHOU
€CTECTBEHHOHAYYHOM KapTHHbI mupa. Kietku mpokapuoT u sykapuoT. OCHOBHBIE YacTH M
OpPTaHOUBI KIETKH, UX (QYHKITHH.



Bupycsl — HekneTouHas (hopMma KU3HU, MEPHI MPO(PUIAKTUKE BUPYCHBIX 3a00JI€BaHHHA.

JKusnenesarenbHocTh KieTku. Ilmactudecknii oOmeHn. DoTOCUHTE3, XeMOCUHTE3. bruocunres
Oenka. OHeprernueckuii oOMeH. XpaHeHHe, Iepefada M peanus3alus HacleACTBEHHON
uHopmanuu B kietke. ['eHeTmyeckuid kon. ['eH, reHOM. [enomuka. Bausnue napkoecenmvix
gewecmes Ha NPoyeccovl 8 Kiemke.

Krnerounsnii nuki: unrepdasa u aenenue. Muro3 u meios, ux 3HaueHue. CoMatudeckue u
II0JIOBBIE KIIETKHU.

Opranusm

Opranusm — enHOE LEIO0E.

KuznenestenbHOCTh Opranusma. Perymsmus gyHkuuii opraHu3zMa, roMeocTas.

Pa3mHoxkeHue opranu3moB (Oecrionoe u 1monoBoe). Cnocodwvl pazmuodiceHus y pacmenuil u
ocusommuplx. VHAMBUAYyanbHOE pa3BUTHE opraHu3Ma (oHToreHes). llpuymHBl HapylieHUN
pa3BuTHsA. PenpoayKTUBHOE 310pOBbE YEJIOBEKA; MOCIEACTBUS BIMSHUS AJKOrOJisl, HUKOTHHA,
HApKOTUYECKUX BEIECTB Ha AMOpPUOHANILHOE pa3BUTHE ueloBeKa. JKuzHeHHble YUKIbl paA3HbIX
2PYNN OpP2aHU3MO8.

I'enetuka, MeTonbl TEHETHKU. ['eHeTHMYecKass TEPMHUHOJOTHUS U CHMBOJHUKA. 3aKOHBI
HacieacTBeHHOCTH ['. Mennens. XpoMocoMHas Teopusl HacleACTBEHHOCTH. Orpesiesienne noJa.
CuerieHHOE C 1MOJI0OM HaclleJJOBaHHUE.

['eneruka uenoBeka. HacnencTBeHHble 3a00J€BaHUS YENIOBEKA M UX IPEIyNpexKICHUE.
DTHUYECKHUE acTIeKThl B 001aCTU MEAUIIMHCKOW T€HETUKH.

I'enotun u cpena. HenacnencrBeHHass m3aMeH4unBOCTh. HacnencTBeHHass M3MEHYHUBOCTD.
Myranuu. MyTarensl, uX BIUSHUE Ha 3J0POBbE YEIIOBEKA.

Jomectukanus u cenekuus. Metonasl cenekuuu. buoTexHosorus, ee HampaBlIEHUs U
MEPCIIEKTUBBI Pa3BUTHUS. buobesonacrocme.

Teopus 3BoJTIOUUHA

Pa3zBuTre »BOMOLMOHHBIX HIeH, sBomronoHHas Teopus Y. [apeuna. CunTeTHuYecKas
Teopusi 3BoJOUMU. CBUIETENBCTBA HSBOJIOLUUU JKUBOM MPUPOABL. MHKPOIBOMIOLMS U
MakposBomtonus. Bua, ero kputepuu. I[lomynsiuss — »leMeHTapHas €IWHHIIA HSBOJIOIHH.
JIBuoKyII1e CUIIbI ABOJIIOLIMM, UX BIUsSHUE Ha reHo(oHa nonyisiuu. HampasneHus 3BOTIOINH.

MHuoroo6pas3ue OpraHu3MOB Kak pe3yibTaT 5SBOJONWHU. [IpHHIMIBI KiIaccudpUKaluy,
CUCTEMAaTHKa.

Pa3BurTne xu3Hu Ha 3emiie

['unoTe3bl npoucxoxkaeHus )Ku3HU Ha 3emiie. OCHOBHBIE 3TaIlbl 3BOIIOIUN OPraHUYECKOrO
MUpa Ha 3eMII€.

CoBpeMeHHbIE TIPEJCTABIEHUS O TPOUCXOKICHUH UEIOBEKa. OBOJIOLHUS YelloBeKa
(anTponorenes). [IBMxyIliue cuibl aHTpororeHesa. Pacel yenoBeka, MX NPOUCXOXKIECHHE U
€MHCTBO.

Opranu3msl 1 OKpYy:KauIas cpeia

[TpucniocoOnenust opraHu3MoB K AEHCTBHIO 3KOJIOTHUYECKUX (aKTOPOB.

Buoreoneno3. Okocucrema. PazHooOpaszue skocucteM. B3auMMOOTHOIIEHHS MOMYNSALIUI
pa3HbIX BHAOB B JKocucTeMe. KpyroBopoT BeLIECTB U TMOTOK SHEPrUU B IKOCHCTEME.
YCTOWYNBOCTh M JWHAMUKa dKOcUCTeM. [locriefncTBUs BIHMSHHS JAEATEIHLHOCTH YelOBEKa Ha
skocucTteMbl. CoxpaHeHrne 6Mopa3Ho0Opa3us Kak OCHOBA YCTOWYUBOCTHU SKOCHUCTEMBI.

CrpykTypa 6uocgepsl. 3aKOHOMEPHOCTH CYLIECTBOBAHHsSI OMOC(heEpBI.

Kpyzosopomwi eewgecmes 6 buocgepe.

['moGanbHble aHTPONIOTEHHBIE U3MeHEeHHsI B Orocdepe. [Ipobiiembl ycTOMYMBOTO Pa3BUTHSI.

Ilepcnekmuswi pazeumusi OUOI02UYECKUX HAVK.

10 KJIACC (1/2 4 B Heaeto, Bcero 35/70 4, u3 Hux 2/4 4 — pe3epBHOe BpeMsi)

OCHOBHOE COJIEp’)KaHUE IO TEMaM XapakTepucTHKa OCHOBHBIX BHJIOB YU€OHOMN
(paznenam) NEATEILHOCTH




BBenenue: posb 0MoJi0rMu B (POPMUPOBAHUU COBPEMEHHOH KAPTUHbI
MHpa, NPAKTHYeCKOe 3HAYeHHe 0H0Jorn4ecKux 3Hanmi (1/2 v)

Pasznea 1. buosorus kak Hayka. Meroabl HayuHoro nosnanus (3/5 4)

1.1. Kparkas ucropusi pa3BUTHSI OMOJIOTHH.
Cucrema 0uosiorudeckux Hayk (1/2 1)

OOBEeKT wu3ydeHUs OWOIIOTMM — IKHBas
npupona.  Kparkas  uctopust — pa3BUTHS
Oouonoruu. Ponp OMOJOTHMYECKUX TEOpUH,

uzei, runore3 B GOpMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.
Cucrema Ouonorndeckux Hayk. CoBpeMeHHbIE
HaIlpaBJICHUA B OHoJIOrHHn

OnpenensoT NOHATUSA, POPMUPYEMBIE B XO

ne wm3ydeHHss TeMbl. OOBSCHAIOT  POJIb
Oouosoruu B (HOPMUPOBAHMHM  HAYYHOTO
MHPOBO33PCHHUSL. OuenuBarot BKJIA]]

Pa3IMYHBIX YYEHBIX-OMOJIOTOB B  Pa3BUTHE
HAayKl OWOJIOTUH, BKJIAJ  OHOJIOTUYECKUX
Teopuid B (GOPMUPOBAHHWE COBPEMEHHOM
€CTECTBEHHO-HAyYHOI KapTHHBI MHpa.
Y cTaHaBAMBAIOT CBSA3U OMOJIOTUU C JPYTUMH
HaykaMmu. [IpuBOAST mprMepbl COBPEMEHHBIX
HaIpaBJIEHUN B OMOJIOTUU U ONIPEAEISAIOT

UX 33Ja44 U IpeaMeThl u3ydeHus. ['oToBIT
coo01IeHus (toxnanpl, pedeparsl,
MPE3EHTAIMK) O BKJIAJIE BBIJAIOUINXCS YUEHBIX
B pa3BUTHE OMOJIOTHUH.

1.2. CymiHOCTD ¥ CBO#CTBA )KMBOr0. Y POBHH
OpPraHM3alNu ;KMBOW MaTepuu.
Buosornyeckue cucreMbl Kak npeaMer
u3ydeHusi omonornu. Meroanpl OuoI0rNu
(2/3 9)

CyurHocTs xu3Hu. OCHOBHBIE CBOMCTBA
J)KUBOM MaTepuu. JKuBas npupoja Kak
CJI0’KHOOPTraHN30BaHHAs HepapXudecKas
CHUCTEMA, CYIIECTBYIOIIAs B MPOCTPAHCTBE

U BO BpeMeHU. buonornyeckue cucreMsl.
OCHOBHBIE YPOBHU OpraHU3AINH KUBOU
Marepuu. MeTo1bl MO3HaHUS KUBOU IIPUPOIBI

OmnpenenstoT NoHATUS, POPMHUpPYEMbIE B X0
W3YYCHHUS TEMBI. BBIICTSIOT CyIIeCTBEHHBIC
MIPU3HAKH KHUBOU MPUPOJIBI M OMOJIOTHYECKUX
cucreM (KJIETKH, OpraHusma, BUja,
HKOCHCTEMBI). XapaKTepU3ylOT OCHOBHBIE
cBoiicTBa KUBOT0. OOBACHIIOT OCHOBHBIC
MPUYMHBI 3aTPYTHEHUH, CBSI3aHHBIX C
OmpeieTICHUEM TTOHATHUS <«CKU3HB». OO BICHSIOT
pa3iauyus U €IMHCTBO KUBOW U HEKUBOM
npupoabl. [IpuBOAST IPUMEPHI CUCTEM
pa3Horo ypoBHs opraHu3anuu. [IpuBoasr
JIOKa3aTeJIbCTBA YPOBHEBOW OpraHU3aIluu

Y DBOJIOLIMH KUBOU TPUPOIbL. OnpenensoT
OCHOBHBIC METO/IBI TIO3HAHHUSI JKUBOU MPUPOJIBL.
["OTOBAT Mpe3eHTAIUIO WK CTEH/I Ha TEMY
«CoBpeMeHHOE HayyHOe 000pYJOBaHHE U €r0
POIIb B pELICHUH OMOIOTUYECKUX 3a/1a4.
Paborator ¢ wimocTpauysaMy yueOHHKa.

Pa3nen 2. Kiaerka (10/20 v)

2.1. UcTopus udydenus kiaerku. Kierounas
Teopus (1/2 4)

Pa3Butue 3Hanuii o kierke. Padotsl P. ['yka,
A. BaH JleBenryka, K. bapa, P. bpoyHna, P.
Bupxosa.Knerounas reopus M. Ineligena

u T. [lIBanHa. OCHOBHBIE MOJOXKEHUS
COBPEMEHHOM KJIETOYHOMN Teopuu.Ponb
KJIETOYHOM TeopuH B (POPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAyYHOU KapTHUHBI
Mupa. MeToapl HUTOI0TUU

OmnpenenstoT NOHATHUS, POPMHUPYEMBIE B XO
Jie u3ydeHus TeMbl.OnpeaensroT NpeaMeT,
3aJla4M ¥ METO]Ibl UCCIEeI0BAaHUSIUTOIOTUI
KaK HayKd. XapaKTepU3yIOT COJEPKaHNE
KJIeTOuHOM Teopuu. OOBACHSIOT BKIIAL
KJIETOYHOM TeopuH B (HOpMUpPOBaHHE
COBPEMEHHOI €CTeCTBEHHO-HAayUYHOM KapTUHBI
MUPa; BKJIAJ yUYEHBIX

— UCCIeI0BATeNIe KJIETKU B Pa3BUTHE
ouonornueckoit Hayku. [lpuBoasr
JI0Ka3aTeNbCTBA POJICTBA )KUBBIX OPraHU3MOB C
MCII0JIb30BAaHUEM TI0JIOKEHUI KIIETOUHON
TEOpUU. AHAIINZUPYIOT U CPABHUBAIOT
OCHOBHBIE METO/IbI LIUTOJIOTHH.

PaboTaroT ¢ muocTpanusaMu ydeOHHKa.




2.2. XuMuUUecKkHii cocTaB KJeTku (4/8 1)
EnMHCTBO 371EMEHTHOIO XMMHUYECKOT O
COCTaBa XUBBIX OPraHU3MOB KaK
JI0Ka3aTeNNbCTBO €AMHCTBA IPOUCXOKACHUS
JKUBOU TTPUPOIbl. OOITHOCT )KUBOU U
HEXKMBOW IIPUPO/IbI HA YPOBHE XUMUYECKUX
3711eMeHTOB. OpraHoreHbl, MAKPOJIEMEHTHI,
MUKPO3JIEMEHTHI, YIbTPAMUKPOIIEMEHTHI,

UX POJIb B )KU3HEAEATEIBbHOCTU KIETKH U
opranusma. Heopranuueckue Beniectsa. Boga
KaK KOJIbIOEJIb BCETro )KUBOT0, 0COOEHHOCTH
CTPOEHHUsI U CBOMCTBA. MUHEPAIIBHBIE COJIN.
3HaYeHUE HEOPraHNYECKUX BELIECTB B )KU3HU
KJIETKU ¥ opraiu3ma. OpraHn4eckue BelecTBa
— CJIOJKHBIE YTIIEPOACOACPKAIINE
coennHeHUs. HU3KoMoneKysipasie 1
BBICOKOMOJIEKYIISIPHBIE OPTaHUYECKUE
BemecTsa. JIunuael. YrieBoasr:
MOHOCaxapuabl, mojaucaxapuasl. beiaku.
Hyxneunossie kucnotsl: JJHK, PHK.

VY nsoenne monekyisl JIHK B kierke.
[TpyHIMIIHATBHOE CTPOEHUE U POJIb
OpraHMYECKUX BEIIECTB B KJIETKE U B
OpraHMU3Me YeI0BeKa

OnpenensroT NOHITHS, POPMUPYEMBIE B XO
Jle u3y4eHus TeMbl. [IpuBOIST HOKa3aTeENbCTBA
(aprymeHTaIuI0o) eJMHCTBA KUBON U HEXXUBOM
MIPUPOABI HA MPUMEPE CXOJICTBA UX
XUMHYECKOTO cocTaBa. CpaBHUBAIOT
XUMHYECKHI COCTaB TeJN KMBOM M HEKUBOMU
MPUPOABI U JI€JIA0OT BBIBOJIBI HA OCHOBE
CpaBHEHHSI. XapaKTEPU3YIOT OCOOCHHOCTH
CTPOEHUSI, CBOMCTBA U POJIb HEOPTraHUYECKUX U
OPraHUYECKHUX BEUIECTB, BXOIAIINX B COCTaB
YKUBBIX OPTaHU3MOB. Y CTAHABJIMBAIOT
MIPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
XUMHUYECKHUM CTPOCHHEM, CBOMCTBAMHU U
(YHKIIUSIMU BEIIECTB HA OCHOBE TEKCTOB U
pUCYHKOB yueOHUKa. [IpuBoasST mpumepbl
YTJIEBOJIOB, JIUTIHJIOB, OCJIKOB, HYKJIEMHOBBIX
KHUCJIOT U IPYTUX OPraHUYECKUX BELIECTB,
BXO/IAIIHUX B COCTAaB OPraHU3MOB, MECT UX
JIOKQJIM3AIMHA U OMOJIOTHYECKOH POJIH.
Paboratot ¢ wimocTpanusaMu yueOHHKa.
Pemaror OMoIOrHuecKre 3aaaur. BEIIOIHAIOT
J1abopaTOpHBIE, TPAKTUYCCKUEC U
HCCIIEI0BATENbCKUE PA0OTHI 110 U3y4aeMOM
TEME.

2.3. CTpoeHHe 3yKapuOTHYECKON U
NPOKAPHOTHYECKOH K1eTOK (3/6 1)
Knerounas memOpaHa, HuToIUIa3Ma, sapo.
OcHOBHBIE OPTaHOU/IbI KIETKH:
HH/IOIUIA3MAaTUYECKasl CETh, allapaT
["onbaku, TM30COMBI, MUTOXOH/IPUH,
I1acTH b, pu6ocoMbl. DYHKIIMU OCHOBHBIX
yacTel U OpraHouoB KieTku. OCHOBHbIE
OTJINYMSI B CTPOEHUU )KMBOTHOM 1
pacTUTENBHOMN KIETOK. XpOMOCOMBI, UX
ctpoenue u pynkuuu. Kapuorun. 3HaueHue
MOCTOSIHCTBA YHUCIIa U (POPMBI XpPOMOCOM

B KJeTkax. [IpokapuoTruueckas kiuetka: popma,
pa3Mmepsl. PactipocTpanenue u 3HaueHUE
OaxTepuii B mpupoae. CtpoeHue
OaKTepraTbHON KIETKU

OmnpenenstoT noHATUS, POpMHUpPYEMbIE B

XO0JI€ U3YUYEHUS TEMbl. XapaKTePU3YIOT KIETKY
KaK CTPYKTYPHO-(YHKIIMOHATLHYIO €TUHUILY
YKUBOTO. BBIIENSIOT CyIlIECTBEHHbBIE

MIPU3HAKU CTPOEHUS KIIETKH, €€ OPTaHOU/I0B,
sJipa, MEMOpPaHbI, XpPOMOCOM, JOSIIEPHBIX

U SIIEPHBIX KJIETOK, KJIETOK PACTEHUH,
KUBOTHBIX U TpuO0B. CpaBHUBAIOT
0COOCHHOCTHU CTPOCHHUS JOSIEPHBIX U SIEPHBIX
KJIETOK, KJIETOK PaCTeHHi, >)KUBOTHBIX U
rpuOOB U JIENa0T BBHIBOJIBI HA OCHOBE
CpaBHEHHUs. Y CTaHABIMBAIOT NPUYHHHO-
CJIEICTBEHHBIE CBA3U MEXIY CTPOCHUEM U
GyHKIUSIMU OMOJOTHYECKUX CHCTEM Ha
MIpUMEPE KIIETKH, €€ OPraHOUIOB U
BBITIOJTHSAEMBIX UMH (DYHKIIHH.

PaGoratot ¢ wimocTpauusaMy yueOHHKa.
[Tonp3yr0TCA LIMTOJIOTMYECKON TEPMUHOIOTHEN

2.4. Peanm3anus HacJeACTBEHHOM
uHpopmanuu B Kiaerke (1/2 1)

JIHK — HOCHTENh HACIeICTBEHHOU
uHpopmanuu. ['eHeTHUECKuit KoJ, ero
cBoiicTBa. ['en. buocunaTe3 Oenka

OnpenenstoT NOHATUS, POPMUPYEMBIE B XO

Jie U3y4eHusi TeMbl. Beienstor
byHIaMeHTalIbHBINA POIIecC B OMOJIOTHUECKUX
CUCTeMax — peaJu3aluio nH(opMalnu B
KJIETKE. BBIIESIOT CylIECTBEHHbBIE IPU3HAKU
reHeTH4YecKoro koja. OnuchIBaOT U
CPAaBHMBAIOT MPOLECCH TPAHCKPUIILIUH U
TpaHcaiuuu. OOBACHSIOT POIIb
BOCIIPOM3BEICHUS U NTepeIaun
HACJIeICTBEHHON MH(OpMaIUH B




CYIIECTBOBAaHHH W Pa3BUTHH XH3HH Ha 3eMIIe.
PemaroT Ononornueckue 3agauu.

PaboTaroT ¢ mumrocTpanusamMu ydeOHHKa.
PaboTaroT ¢ 35eKTpoHHO# PopmMoiil yueOHHKa

2.5. Bupycsi (1/2 1)

Bupycel — HekneTounas ¢popma
*13HA.OCOOCHHOCTH CTPOCHUS U
pPa3MHOXCHUs. 3HAYCHUE B TIPUPO/IC

Y JKU3HM YeIoBeKa. Mepsl
NpOo(HUIAKTUKU pacIpoOCTpaHCHHUS
BUPYCHBIX 3a0oneBanuil. [Ipodunaktuka
Cllna

OmnpenensoT MOHITHS, POPMHUPYEMBIC B XO

JIe U3Y4EHUS TEMBL. BBIIENSAIOT CyliecTBEeHHbIE
MPU3HAKH CTPOCHUS M JKU3HCHHBIX ITHKJIOB
BUPYCOB. XapaKTepU3yIOT POJIb BUPYCOB KaK
BO30yauTeINel 00JIe3HEH U KaK MePEHOCUYUKOB
reneTrueckoil nHpopmannuu. O6G0CHOBBIBAIOT
MepbI TPOGUITAKTUKHA BUPYCHBIX 3a00JICBaHUH.
Haxonsar nuadopmanuio o BUpycax ¥ BUPYCHBIX
3a00JICBaHUSAX B PA3INYHBIX UCTOYHUKAX,
aHAJM3UPYIOT U OLIEHUBAIOT €¢,
UHTEPIPETUPYIOT U MPEJCTABIISIOT B Pa3HBIX
dhopmax (Te3uChl, COOOIICHUE, PETTOPTAK,
aHaJIMTHYeCKas crpaBka, pedepar, 0030p,
noptdoiuno).PadboTaroT ¢ WuTrOCTpaIusIMu
yueOHUKa.

Pasnen 3. Opranusm (18/38 u)

3.1. Opranmsm — eJuHOE Lej0e.
Ku3HenesATeIbHOCTD M PeryJsiius
¢pynkuuii opranusma (1/1 1)
OIIHOKJIGTOLIHBIG 1 MHOTI'OKJICTOYHBIC
opranu3mbl. KOJOHMHM OTHOKJIETOYHBIX
OpTraHnu3MOB. X(HSH@I[C?[TGHI)HOCTB nu
perynanus GyHKINUNA opraHnu3mMa

OnpenenstoT noHATUs, opMUpyeMbIE B
X0/ U3y4eHUs TeMbl. Boiaenstor
CYILLECTBEHHBIC IPU3HAKU OJJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. CpaBHUBAIOT
OJIHOKJIETOYHBIE, MHOT'OKJIETOUHBIE OpraHU3MBI
Y KOJIOHUH OJHOKJIETOYHBIX OPIraHU3MOB

U I€NAI0T BBIBOJBI HA OCHOBE CPABHEHUS.
OmnpenensitoT OCHOBHbBIE TIPOLIECCHI,
XapaKTepHBbIE AJIs )KUBBIX OPTaHU3MOB.
CpaBHUBAIOT IPOLECCHI PETYISLUU B
PaCTUTEIBHBIX U JKUBOTHBIX OPraHU3MaXx.
[TpuBoAT IpUMEpPHI, HOATBEPKIAAIOIINE, YTO
rOMEO0CTa3 SIBJISIETCA JUHAMUYECKUM
PaBHOBECHEM.

3.2. O0MeH BeleCTB U MpeBpalleHue
Heprum (2/4 u)

OHepreTuyeckrii 0OMeH — COBOKYITHOCTb
peaKuuid paclerICHHs CI0KHBIX
opranuveckux BemiectB. Oco6eHHOCTH
HHEPreTHYecKoro ooMeHa y rpudoB u
Oaxtepuii. Tumbl nuTanus. ABTOTpodbI U
rerepoTpodsl. OcobeHHOCTH 0OMEHA

BEIIIECTB Y )KUBOTHBIX, PACTEHUH U OaKTepHil.

[Tmactuueckuii oomen. @oTocuuTes.
XEeMOCHHTE3

OnpenenstoT NOHATUsA, POPMUPYEMBIE B XO
JIe U3y4eHUs TeMbl. XapaKTepU3yIOT
¢byHIaMeHTallbHbIE TIPOLIECCH] B
OMOJIOrMYECKHUX CHCTEMax — OOMEH BEIECTB
Y TIPEBpAIllCHNE PHEPTUU. Boiaensator
CYyILECTBEHHbIE TPU3HAKU IIPOLIECCOB
YKU3HEJEATENBHOCTH KiIeTKH. CpaBHUBAIOT
IJIACTUYECKUH M SHEPreTUUYEeCKUi 0OMeH 1
JIENIal0T BBIBO/IBI HA OCHOBE CTPOEHUS.
CpaBHUBAIOT OPraHU3MBbI IO TUITY MUTAHUS U
JIENIal0T BBIBO/IBI HA OCHOBE CPaBHEHMUS.
PackpeiBaroT 3HaueHHE (HPOTOCHHTESA.
XapakTepu3yloT CBETOBYIO U TEMHOBYIO (ha3bl
¢dorocunTe3a. PackpbiBaloT 3HaUCHHE
XeMOCHHTe3a. PaboTaroT ¢ mimocTpanusamMu
yueOHmKa. Permaror 6nosiorndeckue 3aaaqu.
Haxonsart uadopmaruio no u3ydaeMoi teme
B PA3JIMYHBIX UICTOYHMKAX, aHAJIN3UPYIOT




Y OIICHUBAIOT €€, UHTCPIPETHPYIOT U
NPEJCTABISIOT B pa3HbIX (popmax (Te3HCHI,
COOOIICHHE, PETIOPTAXK, AHATUTHICCKAS
crmpaBka, pedepar, 0030p, mopTdomo).
PaboTaroT ¢ a51eKTpoHHOH (hopMoi

3.3. Pasmuoxkenue (4/9 4)

Jenenue kneTku. JKu3HEHHBIN UK KICTKH.
Muto3 — OCHOBa pocTa, pereHepanuu,
pa3BUTHSA U OECIIOJIOTO PAa3MHOKECHHUSI.
PasmHuoxenue: Gecronoe u moJIo0Boe.

Tunsl 6ecronoro pa3sMHOKEHHS.

[TonoBoe pazmHokeHue. OOpa3oBaHue
MOJIOBBIX KJIETOK. Meio3. Onioa0TBOpeHHUE y
JKUBOTHBIX U pacTeHul. buonorugyeckoe
3HaYeHHE OIUIO0TBOpeHus. ickyccTBeHHOE
OTBUICHUE Y PACTEHUN U OTUIOJJOTBOPEHUE Y
YKUBOTHBIX

OnpenensroT NOHATUSA, POPMUPYEMBIE B XO

JIe U3y4eHUs TeMbl. BBIIESIOT CyIleCTBEHHbIE
NPU3HAKY TPOIIecca JICIEeHUS KIETKH.
XapakTepus3yroT OMOJIOTHYECKOe

3HAa4YCHUE M OCHOBHBIC (ha3bl MUTO3a,
UCIIOJIB3YS PUCYHKHU y4EOHHKA.

Beiensior cyniecTBeHHbIE PU3HAKU
MIPOLIECCOB PA3MHOXKEHHUS U OILI0I0TBOPEHHUSI.
OnuceIBalOT COCOOBI BETETaTUBHOTO
pazMHoxeHus. [IpuBoasaT npumepsl
OpPraHNU3MOB, PA3MHOKAIOIIUXCS OECIIOIBIM U
MOJIOBBIM MTyTeM. XapaKTepU3yIOT
OMoJIOTHYECKOE 3HAYCHHE U OCHOBHBIE (ha3bl
Meio03a, UCTIONIb3Yys PUCYHKH YUCOHHKA.
XapakTepus3ylT CTaul 00pa30BaHUs
MOJIOBBIX KJIETOK Y )KUBOTHBIX, UCIIOJIB3YS
cxeMy yueOHuKa. OOBSICHIIOT OMOJIOTHYECKYIO
CYIITHOCTb OTIOIOTBOPEHUS. XapaKTePU3YIOT
0COOEHHOCTH JIBOMHOTO OIUIOIOTBOPEHUS Y
pactenuil. OnpenensoT 3HaYeHUe
HCKYCCTBEHHOTO OTUIOOTBOPEHUSI.
CpaBHMBAIOT MUTO3 M MEH03, SUIIEKIETKU

U CIIEPMAaTO30U/IbI, CIIEPMATOTEHE3 H OBOTCHE3,
MOJIOBOE U OECI0NIoe Pa3sMHOKEHUE

U JIeTal0T BBIBOJBI HA OCHOBE CPABHEHUSI.
PaboTaroT ¢ mwurocTpanusMu yueOHHKa.
Pemaror Onoornyeckue 3aaaqu.

3.4. UnquBuayalbHOE Pa3BUTHE
OpPraHu3MoB (OHTOreHe3)

(2/4 9)

[Ipsimoe u HenpsiMOe pa3BUTHE.
OMOpHOHATIBHBIN U TOCTIMOPHUOHATIBLHBIHN
NEprUOaAbI Pa3BUTHA. OcHOBHEBIE

sTanel sMOpHorenesa. TIIpuuuHbl HapyIIeHU I
pa3BUTHS OpraHU3Ma.

OHnTtorenes yenoBeka. PenponykTuBHoe
3JI0pPOBBE; €r0 3HAYCHHE

JUIs OyAYIIMX TIOKOJICHHUM JTI0/IeH.
HOCJ’I@}ICTBI/ISI BIIMSIHHUSA aJIKOI'OJIA,
HUKOTHHA, HAPKOTUYECKUX BELLIECTB

Ha pa3BUTHE 3apO/IbIIIa YeJIOBEKa.
[Tepuoel mocTAIMOPHOHATIBHOTO
pa3BUTHUA

OnpenenstoT NOHATUS, POPMUPYEMBIE B XO
JIe U3y4eHUs TEMbl. XapaKTEPU3YIOT EPUOIbI
oHTOreHe3a. ONMUCHIBAIOT OCOOEHHOCTH
MHIUBUAYAJIbHOTO Pa3BUTHS YEIOBEKa.
OneHuBaroT BIUsHUE (PAKTOPOB BHELTHEH
cpenbl Ha pa3BUTHE 3apobima. OObSICHIIOT
OTPHULATENIBHOE BIMSHUE AJIKOT0JIsl, HUKOTHHA,
HapKOTUYECKUX BEILIECTB HA pa3BUTHE
3apOJIbIIlIa YEJIOBEKA; IPUUNHBI HAPYIIEHUN
pa3BUTHS OPraHU3MOB. AHAJIU3UPYIOT U
OLICHUBAIOT LIEJIEBBIE U CMBICIIOBBIE
YCTaHOBKH B CBOUX JIEHCTBUSAX U MOCTYIKAX
10 OTHOILLIEHHIO K CBOEMY 37J0POBBIO,
MOCIIEACTBHS BIUAHUS (DAKTOPOB pHCKa Ha
310poBbe. OOOCHOBBIBAIOT MEPHI
pO(UTAKTUKY BPEAHBIX TPUBBIYEK.
CpaBHHBaIOT SMOPHOHATIBHBIN U
MOCTAMOPHUOHAIIbHBIHN EPHOIBI
MHAVBUAYAJIBHOTO Pa3BUTHS, IPSMOE U
HENpsIMOE pa3BUTHE U JIENIAI0T BBIBOJIbI HA




OCHOBC CpaBHCHMU:I.

3.5. Hacl1enCTBEHHOCTDH

M U3MEHYUBOCTD (7/15 v)
HacnenctBeHHOCTh M H3MEHUHBOCTD

— CBOMCTBa opranu3ma. ['enernka

— HayKa 0 3aKOHOMEPHOCTSX
HACJICICTBEHHOCTH U U3MCHUYHUBOCTH.

I'. MeHaeap — OCHOBOIIOJIOXKHUK
T€HETUKU. 3aKOHOMEPHOCTH HaCJIeAOBaHUsI,
ycraHoBieHHbIe ['. Mennenem.
MoHoruGpuaHOe CKpeluBaHue.

IlepBblit 3akoH MeHiens —3aKkoH
JoMUHUpoBaHus. Bropoiizakon Menaens —
3aKOH paclleryieHns.3aKOH YHUCTOTHI TaMET.
JurndpuaHoeckpemuBanue. Tperuid

3aK0H MeHiess— 3aKOH HEe3aBHCHMOTO
HacJe10BaHUs. AHATU3UPYIOIIEECKPEIMBaHNE.
XpoMOCOMHast TEOPHS HACIIEACTBEHHOCTH.
CuerneHHoe HaclieIOBaHUEITPU3HAKOB.
CoBpeMeHHbIE TTPEICTABJICHHUS O T'e

HE ¥ reHoMe. B3anmoaeicTBHEeTreHOB.
['enetuka nosna. [1o10BBIE XPOMOCOMBL.
CuerieHHOE ¢ IT0JIOM HacjieI0BaHHUE.
3aKOHOMEPHOCTH U3MEHUYUBOCTH.
HacnencrBeHHas 1 HeHacIeACTBSHHAS
U3MEHYMBOCTh. MoauukamoHHas
M3MEHUYNBOCTh. KoMOMHATHBHAS 1
MyTaIllMOHHASTU3MEHYUBOCTh. MyTaIuu.

OnpenenstoT NOHATUS, POPMUPYEMBIE B XO
Jie u3ydeHus: TeMbl. OnpeesnsitoT OCHOBHBIE
3a71a4¥ COBPEMEHHOMT€HETUKH.
XapakTepusyrT COAEpKaHUE
3aKOHOMEPHOCTEN
HacJe10BaHMs,yCTaHOBIEHHBIX] . MenaeneM,
XPOMOCOMHOW TEOPUUHACIIEICTBEHHOCTH;
COBPEMEHHBIX MPEACTABICHUNO I'eHE U
Ir€HOME, 3aKOHOMEPHOCTEHN3MEHYMBOCTH.
OObscHst0T BKIaa . Menaens u apyrux
YUEHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKH,
3HaUYE€HHUE YCTAHOBJICHHBIX
UMH3aKOHOMEPHOCTEHB (pOpMUPOBAHUH
COBPEMEHHONECTECTBEHHO-HAYYHON KapTUHBI
MUpa; IPUYUHBI HACTIEICTBEHHBIX U
HEHACJIEACTBEHHbBIX U3MEHEHUH.

[TpuBOIAT HOKA3aTENBCTBA POICTBA HKUBBIX
OpPraHMW3MOB Ha OCHOBE IMOJIOKEHUN T€HETUKH.
ITonb3yroTCsA reHETUYECKON TEPMUHOJIOTHEN
Y CUMBOJIMKOU. Pemaror anemeHTapHbie
reHernyeckue 3a1aun.CocTaBisgoT
3JIEMEHTapHbIE CXEMbI CKPELLIUBAHMUS.
BBISBISAIOT HICTOYHUKU MYTareHoOB B
OKpyXkarotiei cpene (kocseHHo).IIpoBoast
3JIEMEHTapHbIE OMOJIOrMYECKUEUCCIIEJOBAHMS
U JIENAI0T BBIBO/IBI HA OCHOBEIOJIYUYEHHBIX
pe3ynbTaToB. OOBACHSIOT BIUSHAE MyTareHOB
Ha OpPraHM3M Y€JI0BEKA, BOSHUKHOBEHUE
HACJIEICTBEHHBIX 3a00JI€BaHUM, MyTallUH.

VY cTaHaBIMBAIOT B3aUMOCBSI3b T€HOTHUIIA
YEJIOBEKA U €T0 310POBbsI.

3.6. lomectukanus. OCHOBBI

cejiekunu. buorexnosorus

(2/59)

JlomecTukanus u ceneKkys: OCHOBHBIE
METO/IbI U AOCTHXKEHMsI. | eHeTnka —
TeopeTHudecKasi ocHoBa cenekuuu. Cenexius.
VYuenue H. 1. BaBuiiosa o nenrpax
MHOT000pa3us ¥ MPOUCXOKACHUS KYIbTYPHBIX
pacteHnii. OCHOBHBIE METO/BI CENIEKIINN:
ruOpuAN3aIMs, UCKYCCTBEHHBINH 0TOOD.
OcHOBHBIE TOCTH)KEHUS U HalPaBICHUS
Pa3BUTHUS COBPEMEHHOM CETIEKIIMH.
buorexHonorus: 10CTUKEHU U
IlepcnexTuBsl pa3BUTHS. | €HHAsI HH)KEHEPHS.
Knonuposanue. I'enernuecku
MoIM(pULIIPOBaHHbBIE

OmnpenenstoT MOHATHUS, POPMHUPYEMBIE B XO
Jie u3ydeHus: TeMbl. OnpeIesstoT rIaBHbIe
3a/1auv ¥ HaIpaBJI€HUs] COBPEMEHHOU
cenekuu. XapakrepusyroT Bkiag H. H.
BaBunoBa B pazBuTHe OMOIOTHYECKON
Hayku. OIEHUBAIOT JOCTHXKEHUS U
MEePCIEKTUBBI OTEYECTBEHHON 1 MUPOBOM
CEJNEeKINH. XapaKTepU3yIOT METOBI
CEJICKITMOHHOM paboThl. CpaBHUBAIOT
JIOMECTHKAIINIO U CEJIEKIIUI0, MACCOBBIN U
WHIUBUAYAIbHBIN 0TOOp. Beinensror
CYIIECTBEHHBIE MPU3HAKH Mpoliecca
ucKyccTBeHHOro 0T6opa. Cobuparor u
AHATM3UPYIOT HHGOPMAIIHIO O IeATeTbHOCTH
MECTHBIX CEJIEKIIMOHHBIX LIEHTPOB U CTAHLIUMI,
CEMEHHBIX XO3SIMCTB, COPTOMCIIBITATEILHBIX
y4acTKOB U Ap. OLEHUBAIOT JOCTUKEHUS U
MEPCIEKTUBBI PA3BUTHSI COBPEMEHHOM
OMOTEXHOJIOTHH.

3akawdenue (1/1 4)




\ Pe3epBHOe Bpemsi — 2/4 4

11 KJIACC (1/2 4 B Henemo, Bcero 35/70 4, 3 nux 3/12 4 — pe3epBHOe BpeMsi)

OcHOBHOE coJiep>KaHHE 0 TeMaM
(paznenam)

XapakTepuCTHUKa OCHOBHBIX BHJIOB YU€OHOM
JESTEIIBHOCTH

Beenenue (1/1 1)

Paznen 1. Bua (19/36 1)

1.1. UcTopus 3BOTIOUMOHHBIX el (4/7 1)
Uctopus 3BOIIOIIMOHHBIX UJIEH.
Pa3Burtne Ononoruu B 10JapBUHOBCKHIMA
nepuo. 3HaueHue pador

K. JIunnes, yuenns K. b. Jlamapka,
teopuu K. KroBbe. [Ipennocbuiku
BO3HMKHOBeHHUs yueHus Y. J[apsuHa.
OBOJIIOLIMOHHAS TEOPUS

Y. JlapBuHa.

Ponb 3BosTIOLIMOHHON

TEOpUHU B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAY4YHOU

KapTHUHBI MUpa

OnpenensroT NOHATUSA, POPMUPYEMBIE B XO
ne uzydeHusi Tembl. OLIeHUBAIOT BKJIA/
Pa3IMYHBIX YUEHBIX

B pa3BUTHE OMOJIOTMYECKON HAYKH.
O1eHnBaIOT MPEANOCHUIKA BOSHUKHOBEHUS
yuenus Y. Jlapsuna. XapakTepus3yroT
coJiepykaHue

3BOIIOIIMOHHON Teopun Y. JlapBuHa.
CpaBHUBAIOT ONPEEIICHHYIO U
HEOoIpeAeNeHHYIO

M3MEHYHUBOCTb, HICKYCCTBEHHBIH

1 €CTECTBEHHBIN 0TOOD, (OopMBI OOPHOBI

3a CYIIECTBOBAHME U JICJIAIOT BHIBOJIBI HA
OCHOBE

CpaBHEHMS.

Paborarot ¢ wimocTpanusaMy yueOHHKa.

1.2. CoBpemMeHHO€E IBOTIOLIHOHHOE
yuenue (8/16 41)

Bun, ero kpurepun. [lonmynsanus —
CTPYKTypHasi EAMHHLIA BUJA, €AUHHULIA
sBostoIMU. CHHTETHYECKast

TEopus HBOJIIOLMH. J[BIKyIIHE

CHJIBI DBOIIOLIMN: MYyTallMOHHBIN
npoiiecc,

HOMYJISIIIMOHHBIE BOJIHBI,

U30JISLHS, €CTECTBEHHBIN 0TOOD;

UX BJIMSIHUE Ha TeHO(OH MOMYISIUH.
JBxynuil 1 cTaOUIM3UpYOLIHA
€CTECTBEHHbIN 0TOOp. AanTaiuu
OpPraHU3MOB K YCIIOBUSAM

oOWTaHUs KaK pe3yabTaT 1eHCTBUS
€CTECTBEHHOT0 0TOOPa. MUKPOIBOTIOLIHSI.
MHuoroo6pasue BUI0B

KaK pe3yibTaT 3Bomonuu. CrnocoOsl

U IIyTU BUA000pa30BaHUs.

[TprHIMIIBL

KJaccu(uKkanum, CHCTeMaTrKa.
Hampasnenus sBomonnn. CoxpaHeHue
MHOT000pa3us BUAOB KaK

OCHOBa yCTONYMBOIO Pa3BUTHUSA
6uocepsl. buonornueckuit mporpecc
U OMOJTIOTHUYECKUI perpecc.

[Tytn noctuxeHns 6GHOIOTNIECKOTO0
nporpecca. [IpuunHbl BBIMUpaHUs
BUJIOB.

OnpenensroT MOHATHS, POPMHUPYEMBIE B XO
JI€ U3Y4EHUS TEMBI.

OOBACHAIOT BKJIAJl IBOJIOLUOHHON TEOPUH
B (hOpMHUPOBAHNE COBPEMEHHON €CTECTBEHHO-
Hay4YyHOU KapTUHBI Mupa. Onpeneistor
Kputepuu Buga. OnuceIBaloT ocodelt Buaa
10 MOP(}OJIOTUYECKOMY KPUTEPHIO.
XapakTepHu3yroT MOMYJISIHUI0 KaK
CTPYKTYPHYIO

eIMHUILY BUJIa ¥ €JMHUILY YBOJIIOLIUH.
XapakTepus3yroT OCHOBHBIE (DaKTOPBI
HBOJIIOLUH.

CpaBHUBAIOT IPOCTPAHCTBEHHYIO

1 OMOJIOTHUYECKYIO

U30JIAINIO, (POPMBI €CTECTBEHHOTO

0TOOpa 1 AeNar0T BHIBOJBI HA OCHOBE
CpaBHEHHs. XapaKTepPHU3yIOT OCHOBHEIC
azlanTally OPraHU3MOB K YCIIOBUSM
obutanus. CpaBHUBAIOT OCHOBHBIE CIIOCOOBI
U IyTH BUJ000pa30BaHusl, OMOIOrMUECKHI
MIPOTPECC U perpecc M JIENalT BIBOIBI Ha
OCHOBE CPaBHEHHUSI.

OOBSCHSIOT IPHYUHBI SBOJTIOIINH,
U3MEHSAEMOCTH

BUJIOB.

[TpuBOAAT HOKA3aTENBCTBA POJCTBA KHUBBIX
OpPraHNU3MOB Ha OCHOBE MOJIOKEHHH
HBOJIIOIMOHHOTO

yueHusl. JIoka3bIBalOT, YTO COXpaHEHUE




Jloka3arenbcTBa 3BONIOLMK OPTaHUYECKOTO
MHpa

MHOT000pa3usi BUIIOB SIBISIETCS. OCHOBOM
YCTOMUYUBOTO Pa3BUTHUSA OHOCHEPHI.
[TpuBOAAT OCHOBHBIEC TOKA3aTEIbCTBA
HBOJIIOIUH

OpPraHUYeCcKOTrO MHpA.

Pemrator 6uosiornyeckue 3a1a4m.

PaboTaroT ¢ murocTpanusaMu ydeOHHKa.
BemomnHstoT 1abopaTopHbIe, TPAKTHYECKUE
Y MCCIICIOBATENBCKHE PAOOTHI MO U3y4aeMOn
TEMe.

1.3. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA
3emuie (3/6 4)

PazBuTHne npeacTaBieHnii 0 BOBHUKHOBEHU U
JKU3HH. ONBITHI

®. Penu, JI. [Tactepa. ['unoress

0 MPOUCXOXKIECHUHU

sku3HU. COBpEMEHHBIE B3IJIS/IbI HA
BO3HMKHOBCHHE

s)ku3nu. Teopusa OnapuHa

— XonaeitHa. Y CII0KHEHHE KUBBIX
OpraHu3MOB Ha 3eMJIe B MPOIECCe
SBOJIIOIINU

OnpenenstoT NOHATUSA, POPMUPYEMBIE B XO
JI€ U3YYEHUS TEMBI.

AHaJIN3UPYIOT U OLICHUBAIOT Pa3INYHbIE
TUIIOTE3bI

IPOMCXOXKACHUS JKU3HU.

XapakTepru3yrOT OCHOBHBIE ATAIIbI
OHoI0rnYecKon

HBOJIIOLIMU Ha 3eMII€.

VY4acTBYIOT B AUCKYCCHUHU TIO
00CYX/IEHUIOTHITOTE3 MPOUCXOXKICHHS KU3HH
U apryMEHTUDPYIOT

CBOIO TOUKY 3pEHUSI.

PaboTaroT ¢ mwurocTpauusaMu yueOHHKa.
Haxonsat undopmaruio no uzydaeMoit reme
B Pa3JIMYHBIX MCTOUYHUKAX, AHATU3UPYIOT

Y OLICHUBAIOT €€, UHTEPIPETHPYIOT U
NPEJCTaBISIOT

B pa3HbIX opMax (TE3UCHI, COOOIIEHNE,
penoprax, aHaJIMTUYeCKast CIIPaBKa,
pedepat, 0630p, mopThoyno).

PaboTaroT ¢ 35eKTpoHHOI popmMoil yueOHHKa

1.4. Ilpoucxoxaenne yesioBeka (4/7 1)
['MnoTe3bl MPOUCXOKICHHS YeIOBEKa.
[TonoxxeHue yenoBeka B CUCTEME
YKUBOTHOT'O MUpa (Kacc
Minekonuraromue, otpsia [Ipumarsl,
pon Jlroau). DBOMIOLKS YEIOBEKa,
OCHOBHBIE 3Tarbl. Packl yenoBeka.
[TpoucxoxaeHne 4eI0BeUeCKUX

pac. BugoBoe e

OmnpenenstoT NOHATUS, POPMHUPYEMBIE B XO
JIe U3y4eHUS TEMBI.

AHaAM3UPYIOT U OIIEHUBAIOT PA3JIMYHbIE
TUIIOTE3BI

MIPOUCXOXICHUS YEIIOBEKA.

OmnpenensoT MOJI0KEHHUE YEIIOBEKa B CUCTEME
KUBOTHOTO MUpa. ApryMEHTUPOBAHHO
JTIOKA3bIBAIOT MPUHAJICKHOCTH YETIOBEKa

K ONpEIEICHHON

CUCTEeMAaTUUYECKOU rpymie.

BBISBISIOT MpU3HAKK CXOJCTBA 3aPO/IbIIIEH
YeNOBEeKa U IPYTUX MICKOMUTAIOIINX KaK
JTIOKA3aTeIbCTBO UX POJICTBA.
XapakTepus3yroT OCHOBHBIE ITaIlbI
aHTPOTIOTCHE3a.

ApPryMEHTHPYIOT CBOIO TOUKY 3pEHUS

B X0JI€ TUCKYCCHU TI0 OOCYKICHUIO
POOJIEMBI POUCXOKICHHS YeTOBEKa.
3HAKOMSITCS ¢ MEXaHU3MOM PacooOpa3oBaHus,
oTMeE4dast €CAMHCTBO HpOI/ICXO)K,Z[GHI/ISI pac.
XapakTepu3yloT OCHOBHBIE (DaKTOPBI




aHTPOIIOTEHE3A.
IIpuBOAAT apryMEHTUPOBAHHYIO

KPUTUKY aHTUHAYYHOH CYITHOCTH pacHu3Ma.
Haxonsar nadopmaruio mo u3yqaeMoiu teme

B Pa3IMYHBIX HCTOYHUKAX, AHAIN3UPYIOT

U OLCHHUBAIOT €€, MHTEPIPETUPYIOT H
IPEACTABISIOT

Pasnen 2. Ixocucremsi (11/20 1)

2.1. Dkognoruvyeckue paxkropsl (3/5 4)
Opranusm u cpeaa. [lpeamer u 3amaun
9KOJIOTHH. DKOJIOTUYECKHE

(axTopsl cpesbl (abuoTHYECKHE,
OMOTHYECKHUE, aHTPONIOTEHHBIE), UX
3HAYCHUE B )KU3HU OPTaHU3MOB.
3aKOHOMEPHOCTH BIIUSHUS YKOJIOTHYECKUX
(akTOpOB HA OPraHU3MBL.
AOuoTtndeckre (HaKTOpbI CPEIbl.
[TpucnocoOeHust OpraHu3MoB

K JEHCTBHUIO IKOJIOTUYECKUX (DAKTOPOB.
B3anMooTHOIEHNS OIS
pa3HbIX BUIOB B SKOCUCTEME:
napa3uTU3M, XUIITHUYIECTBO,
KOHKYpEHIIUs, CUMOHO03

OnpenenstoT NoHATHS, POPMHUpPYEMbIE B XO
JI€ U3YYEHUS TEMBI.

OmnpenenstoT OCHOBHBIE 337]a4l COBPEMEHHOM
HKOJIOTHH.

Pa3znuyaroT OCHOBHBIE TPYIIIIBI SKOJOTHYECKUX
bakTopoB (a0MOTHUECKUX, ONOTHUYECKUX,
AHTPOTIOTCHHBIX ).

OOBSACHSIOT 3aKOHOMEPHOCTH

BIIUSTHUS DKOJIOTUYECKUX (DaKTOPOB

Ha OPraHU3MBbI.

XapakTepu3yroT OCHOBHbIE

abnoTHUYECKHE

bakTopsl (TeMneparypy, BIaXHOCTb,

cger). [IpuBoasT npumeps! npucrnocoOIeHui
OpPraHU3MOB K JICWCTBUIO SKOJIOTHUECKUX
(dakTopoB. ONUCHIBAIOT OCHOBHBIE
OMoTHYECKHE

(akTOpHl, HA KOHKPETHBIX TPUMEPAX
JIEMOHCTPHUPYIOT

ux 3HaueHue. O1EeHnBarT pPoib
HKOJIOTUYECKUX (DaKTOPOB B
KHU3HEIEATSITLHOCTH

OpPIraHU3MOB.

[TpuBOAAT HOKA3aTENbCTBA B3AMMOCBSI3EiH
OpPraHU3MOB U OKPYKAIOLIEH Cpebl.
Pemaror Onoornyeckue 3a1aqu.

Haxonsart uadopmaruio no usydaeMoi teme
B Pa3JIUYHBIX HCTOYHUKAX, AaHATH3UPYIOT U
OLIEHUBAIOT

ee, MHTEPIPETHPYIOT U MPEICTABIISIOT

B pa3HbIX (hopMax (TE3UCHl, COOOIIEHUE

2.2. Ctpykrypa 3xocuctem (4/7 1)
BunoBas u npocTpaHcTBEHHAas
CTpyKTYypa 3kocuctem. I Iuiessie
CBSI3HM, KPYTOBOPOT BELIECTB U NOTOK
SHEPIrUU B 3KOCUCTEMAaX. ¥ CTOWYHUBOCTh
U JUHAMUKa 3KOCUCTEM.

BinsiHue yenoBeka Ha SKOCUCTEMBI.
PazHo0Opasue sxocucTeM: IPUPOIHBIE
SKOCHCTEMBI, U

OnpenenstoT NOHATHUS, POPMHUPYEMBIE B XO
JI€ U3yUEHUS TEMBI.

OnpenenstoT CTPYKTYPY SKOCHUCTEMBbI
(mpocTpaHCTBEHHYIO,

BHJIOBYIO, DKOJIOTHYECKYIO).

JlaroT XxapakTepuCTUKY IPOAYLIEHTOB,
KOHCYMEHTOB, peAyleHTOB. Boiaenstor
CYILLECTBEHHbBIE

MPU3HAKU IKOCHCTEM, Tpoliecca
KpyroBOpOTa BEUIECTB U NPEBPALLEHUI
SHEPTUH B SKOCHCTEMAX.

OOBACHSIOT IPUYUHBI YCTOWYMBOCTH U CMEHBI
sKocucTeM. JIOKa3bIBalOT, 4YTO COXPAHE




2.3. buocdepa — riodajbHas IKOCHCTEMA
(2/4 9)

buocdepa — riobanpHas FKOCHUCTEMA.
CocraB u cTpyKTypa Ouocdepsl.

Yuenue B. W. Bepnazackoro o 6uocdepe.
3aKOHOMEPHOCTH CYIIECTBOBAaHUS
o6uocdepsl. buomacca

3emuiu.

buosiornyeckuii Kpyropopot

BEIECTB (Ha MPUMEPE KPyroBOpPOTa
BOJIBI U YTJIepoja

OmnpenensroT MOHTHS, POPMHUPYEMBIE B XO
JI€ U3YYEHUS TEMBI.

XapakTepHu3yloT U CPABHUBAIOT OCHOBHBIC
THUIIBI BEIECTBA OUOCHEPHI.
XapakTepHu3yroT COJepKaHNUEe YICHUS

B. W. Bepuaackoro o 6uochepe, ero Bia
B Pa3BUTHE OMOJIOTUYECKON HAYKH.
OmnpenensroT cBoiicTBa 6rocheps! Kak
TJI00aTbHOM

skocucTeMbl. [IpuBOIAT NOKa3aTenbpCcTBa
CIIMHCTBA KUBOW M HE)KUBOH MPHUPOJIBI,
UCTIONB3Ys 3HAHUSI O KPYTOBOPOTE

BeniecTB B Onocdepe. XapakrepusyroT poiib
JKUBBIX OPraHU3MOB B Onocdepe.
Bhienstor cyiecTBeHHbIC PU3HAKU
nporiecca

KpPYroBOpPOTa BEIIECTB U MPEBPAICHHH
sHepruu B Ouocdepe.

[TpuHUMAIOT y9acThe B JUCKYCCHH TI0 TEME
«Beuna i1 6uocdepa?», apryMeHTUPOBAHHO
BBICKa3bIBAIOT COOCTBEHHOE MHEHHE.

2.4. buocdepa u yesoBek (2/4 4)
buocdepa u yenosek. I'modanpHbIE
aHTPOIIOTeHHBIC U3MEHEHU B Ouocdepe.
[TocneacTBust 1EATENBHOCTH
YeJI0BEKa I OKpYXKarolen
cpeabl. Konnenuus yctoiunBoro
passutus. [IpaBuna moBeneHus

B IIPUPOJHOMN

cpene. OxpaHa npupoabI

U paIOHAJIbHOE UCIIOIb30BaHHUE
IPUPOHBIX PECYPCOB

OmnpenensiroT MOHATHS, POPMUPYEMBIE B XO
JIe U3y4EHUS TEMBI.

AHAIM3HUPYIOT U OIICHUBAIOT COBPEMEHHBIE
rI100aIbHbIE HKOJIOTHUECKHUEe TPOOIEMBI U
IIyTU UX PEIICHHUs, IOCIEACTBUS COOCTBEHHOM
JeSITEbHOCTH B OKPY’KaIOLIeH cpejie;
OMOJIOTUYECKYI0 MH(POPMAIIHIO O TI100aTbHBIX
HKOJIOTHYECKUX MPObIeMax, MoIyqyaeMyro

U3 PAa3HBIX UCTOYHUKOB; IIEJICBBIE

U CMBICIIOBBIE YCTAaHOBKHM B CBOMX JCHCTBUSX
Y MOCTYIKaX MO OTHOLIEHHIO K OKPYKarouien
cpeze.

BBIIBUTAIOT THITOTE3BI O BO3MOXKHBIX
MOCEICTBHIX

JeSITeIbHOCTH YeNIOBEeKa B 9KOCUCTEMAX.
ApPryMEHTHPYIOT CBOIO TOUKY 3PEHUS

B X0/1€ AMCKYCCHUI IO 00CYXIEHUIO
IKOJIOTUIECKUX

npo6aem. [IpeacTaBisioT pe3yabTaThl

CBOETo uccaeaoBaHus (IPOEKTa).
XapakTepu3yloT KOHIENIUIO YCTOHYHUBOTO

3akiouenue (1/1 v)

Pe3epBHoe Bpemst — 3/12 u

[IpumepHbIii epedyeHb 1a00PaTOPHBIX U MPAKTHYECKUX PadoT (HAa BHIOOP yUUTeIs)
1. Ucnionb30BaHue pa3iuYHbIX METOOB IPU U3yYECHUH OMOJIOTHYECKUX OOBEKTOB.

2. TexHnKa MUKPOCKOITUPOBAHMSL.

3. I/ISYLICHI/IC KJICTOK paCTCHI/Iﬁ H )KUBOTHBIX 11O MUKPOCKOIIOM Ha I'OTOBBIX MUKpOIIpECIIapaTax u

HX OITHCaHUC.

4. IlpuroToBiieHHe, pacCMaTpPUBAaHUE U OMMCAHUE MUKPOIIPENApaToOB KJIETOK PACTCHUH.
5. CpaBHEeHHUE CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX, TPHOOB M OaKTEPHIA.




6. 3yuenue qBUKEHUS LIUTOIIA3MBbI.

7. N3ydeHue mia3mMoian3a U Ieraa3Molin3a B KJIETKaxX KOXKHUIIBI JTyKa.

8. 3yuyenune pepMEHTaTUBHOTO PACIICIUICHHUS IEPOKCHIA BOAOPOAA B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX.

9. O6HapyxeHue 6EIKOB, YIIIEBOAOB, JIMITHIOB C TOMOIILI0 KAYECTBEHHBIX PEaKIIUN.

10. Beigenenune JIHK.

11. U3ydenue KaTanuTUYECKON aKTUBHOCTH ()ePMEHTOB (Ha MpUMEpe aMHJIa3bl WIIM KaTaslasbl).
12. HabnroaeHre MUTO3a B KJIeTKaX KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.
13. 3yyeHue XxpoMOCOM Ha TOTOBBIX MUKpOIpEnapaTax.

14. 3ydyenue ctaauii Meiio3a Ha TOTOBBIX MUKpOIIpENaparax.

15. VI3yuenue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTax.

16. Pemmenune aeMeHTapHBIX 3a7a4 110 MOJICKYJISIPHON OMOJIOTHH.

17. BoisiBiieHHE MTPU3HAKOB CXOJICTBA 3apOIbIIIEH YeJIOBEKa U IPYTUX MO3BOHOUYHBIX )KMBOTHBIX
KaK JI0Ka3aTeJIbCTBO UX POJICTBA.

18. CocTaBneHue 3JEMEHTAPHBIX CXEM CKPEIIUBAHMUS.

19. Pemienue reHeTHYECKUX 3a1ad.

20. N3y4enue pe3yapTaToB MOHOTHOPHIHOTO U TUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HUIIBI.
21. CocraBiieHHE U aHAJIU3 POJOCIOBHBIX YEJIOBEKA.

22. VI3yueHue U3MEHYMBOCTH, IOCTPOEHUE BApUALIMOHHOIO Psi/ia U BapUaLlMOHHON

KPHUBOH.

23. Onucanue (peHOTHIA.

24. CpaBHEeHHE BHJIOB IO MOP(HOIOTHUECKOMY KPUTEPHUIO.

25. Onucanue npucrocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepa.

26. BrisiBIeHHE TPUCTIOCOOICHNI OPTraHU3MOB K BIMSIHUIO PA3TUYHBIX SKOJIOTHUECKUX
(dakTopoB.

27. CpaBHEHHE aHATOMUYECKOTO CTPOCHHUS PACTEHUN Pa3HBbIX MeCT OOUTaHUSI.

28. Metoabl nu3MepeHus pakTopoB cpeabl OOUTaAHUS.

29. N3yueHue 7KOJIOTMYECKUX afanTaluil 4yeIoBeKa.

30. CocraBneHue NUIIEBBIX LEMEH.

31. 3y4yeHue u onucanre 3KOCUCTEM CBOEM MECTHOCTH.

32. MonenupoBaHUe CTPYKTYP U MPOIECCOB, MPOUCXOIAIINX B IKOCUCTEMAX.

33. OueHka aHTPONOT€HHBIX U3MEHEHU B PUPOJIE.

3. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
(1 yac B Hees10, Bcero 35 4, U3 HUX 2 4 - pe3epBHOE BpeMs)

Ne Ha3zBanue pa3geina. KonuuecrBo | KosmmuecTrBo KonuuecTBo
1.1 Ha3Banue TeMbl qyacoB NPaAKTUYECKHUX KOHTPOJbHBIX
pa6ot pa6or
Beenenue : posb Ouosiornu B popmupoBanue 1

COBpPEeMEHHOIl KAPTHUHBI MUPA, NPAKTHYECKOe
3Ha4YeHHe OM0JT0rHYeCKMX 3HAHMIA.

Paznen 1. Buosnorusi kak Hayka. MeToabl Hay4yHoro | 3
TO3HAHUS.

1 | 1.1. Kparkas ucropus pa3sutus ouonoruu. Cucrema 1
OMOJIOTHYECKHUX HAYK.

2 | 1.2. CymHOCTb U CBOWMCTBA JKUBOTO. Y POBHH 2
OpraHu3aly *KUBoi Matepuu. buonornueckue
CHCTEMBbI KaK IpeAMeT n3ydeHus ononaoruu. Metos
Ouonoruu.




Paznen 2. Kinerka 10

3 | 2.1. Ucropus nzyyenus kinetku. Kinerounas teopusi. 1

4 | 2.2. XuMHYECKUH COCTaB KJIETKU 4

5 | 2.3. CtpoeHue 3yKapruOTUYECKOU U 3 1
MIPOKAPHUOTUYECKON KIIETOK

6 | 2.4. Peanu3amnus HacleACTBEHHON HH(pOpMALIUU B 1
KJIETKE

7 | 2.5. Bupycsl 1
Pa3nea 3. Opranusm 18

8 | 3.1. Opranusm — eguHoe 1enoe. Ku3HeaesaTenbHOCTh 1
U perymsius QyHKIMN opraHu3Ma

9 | 3.2. OOMeH BelecTB U MpeBpaIiecHue YHEPTuu 2

10 | 3.3. Pa3smHOXKeHHE 4

11 | 3.4. UnnuBuayanbHOE pa3BUTHE OPraHU3Ma 2
(oHTOTCHE3)

12 | 3.5. HacneacTBEHHOCTh M M3MEHYHUBOCTH 7 1

13 | 3.6. Homectukanusi. OCHOBBI CEJICKIUH. 2
buorexnomorus

14 | 3axmroueHue 1
Pe3epBHOe Bpemsi 2

11 KJIACC

(1 4 B Hennen10, Bcero 354, U3 HUX 2 4 — pe3epBHOE BpeM#)

Ne Ha3BaHue pa3aena. KommuectBo | KosmuecTBo KoanyecTBo

IL.II Ha3zBanue TeMbl qacoB NPaAaKTHYECKHUX KOHTPOJILHBIX

padot padot

BBenenne 1
Paznen 1. Bug 19

1 | 1.1. Ucropus »BOMOIIMOHHBIX HIEH 4

2 | 1.2. CoBpeMeHHOE IBOJIIOIIHOHHOE 8 1
y4eHue

3 | 1.3. IlponcxoxaeHne U pa3BUTHE KU3HU Ha 3emIe 3

4 | 1.4. TlponcxoxeHue yeroBexa 4
Pa3nen 2. DxocucTeMbl 11

5 | 2.1. Dkonoruueckue HakTopbl 3

6 | 2.2. CTpyKTypa 9KOCHCTEM 4

7 | 2.3. buocdepa — riobanpHas 2
9KOCHUCTEMA

8 | 2.4. buochepa u yenoBek 2
3aKJI0ueHHe 1
Pe3epBHOE Bpems 3

YYEBHO-METOJUYECKHWI KOMILIEKT




O0s3aTesbHasI TUTEpaTypa 1A 00ydaroumxcsi: (Y1eOHHUK)

Yyeonuk: O6mas ouonorus: YuebH. msa 10—11 k1. odmeodpaszoBat. yupexaenuii / [1.K.
benses, I1.M. bopoaun, H.H. Boponnos u np.; Ilox pen. JI.K. bensesa, I'. M. IpiMmuna. — M.:
IIpocsemenue, 2009. — 303 c.: ui.

JlonoIHUTEeIbHAS JTUTEPATYPA I 00yYAKUIUXCH:
Hsanosa T.B. COopHUK 3a1aHuii 110 001ieit ouonoruu: [Tocobue mis ygammxcs o6mieoopa3oBar.
yupexaenuit. — M.: IIpocsemenue, 2002

JlutepaTtypa 1isl y4uTeJisi:
1. /lapsun Y. IlyremectBue Ha kKopabdie «burinb»/U./lapsun.-M.:Mrbicib,1978.
2. lapsun 4. BocnoMuHaHue 0 pa3BUTUN Moero yma u xapakrepa //lapsun U. Counnenus.T.9.-
M.: UzparensctBo AH CCCP, 1959.
3. Hapeun Y. IIpoucxoxxacHUE BUIOB MyTEM €CTECTBEHHOTO 0TOOpa: KH. Jlnst yuurens/
Y./lapsun; nmox pea. A.B. SIonokosa, b.H. Meanukosa.-M.:IIpocsemenue, 1986.
4. Noxwun3 P. Drouctuueckwii red / P. Jlokuns.- M.:Mup, 1993.
5. I'pun H. buonorus . B 3 1./ H. I'pun, Y. Crayr, . Taiinop. — M.: Mup, 1990.
Kypnaiusr: «B mupe Haykn», «buonorus B mkosne», «Hayka n3 nepBbIx pyk».
1. Ilporpamma I'. M. Jdemvmmui u O.B. Cabiauna pekomeHaoBaHa MUHUCTEPCTBOM

oOpazoBanus PO, M. «IIpocsemenue» 2009r.

2. Amnacracona JLII. o6mas 6uonorus: qunakrudeckuii Mmarepuan 10-11 kmaccsr / JLIL.
AmnacracoBa . — M. Benrana-I'pag, 1997.

3. bwuosornueckuit sHIMUKIONEANYECKHUH clioBaph. — M. bosbinas poccuiickas
SHUMKIoneausa, 1995.

4. Banosas M.A. buonorus: IlomHsiii kKype 00mieo0pa3oBaTebHOM cpeHel mKoibsl / MLA.
Banosas, H.A. CokomnoBa, A.A. Kamenckuii, - M. Dx3amen, 2002.

5. EI'D: buonorus : KOHTPOJIbHO-U3MEpUTEIbHBIE MaTepualsl / aBT.-cocT. I'.C. KanuHoga,
B.3.Pe3nukoBa, A.H. Msarkos. — M.: Dk3amen, 2007

6. JlemesH.A. buonorus B Bonpocax u orBerax / H.A.Jlemes, JI.B.Kammioxk, H.J[.JIucos. —
MpuHnck: OxonepcnekTusa,1997

7. JleButuH M.I".O6mas 6uosnorus. B moMols BEITYCKHUKY IIKOJIBI U abutypuenty. CII0,:
[Tapurer, 2003

8. Cawmoe MoHOE W3aHKME TUIIOBBIX BAPHUAHTOB peaibHbIX 3aaanuii E1'D.2009. buonorus
/OUIIA aBr.cocr. : E.A. Hukumosa, C.I1. [llatanoBa — M. Actpens. 2009.

HNHTepHET-pecypcebl:
DnekmponHvle yUeOHUKU.:

VYpoxu 6uonornu Kupmina u Medoaus «OO01as OHOIOTHS
Jlaboparopuslii npakTukyMm. buomnorus 6-11

B nomomps yuamumcs. buosorust 6-11, M. «Yuurtens»
Ob6pa3oBarenbHas Koyutekuus. OOmias 6uonorus, poda.

1. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Tog6opka nHTEpHET-MaTEpUATOB IS
y4uTeNned OUOJIOTHH 10 Pa3HbIM OMOJOTMYECKUM TUCIIUTUIHHAM.
2. http://school-collection.edu.ru Equnas xomiekius muppoBeIX 00pa3oBaTeIbHBIX PECYPCOB.

COI''TACOBAHO
[IpoTtokon 3acenanusa MO



YuuTeneit ecTeCTBEHHBIX U 00IIECTBEHHBIX HAYK
Ot 28.08.2023 rona

PykoBonurens MO
H.A.Xpomosa
COTI'JTACOBAHO:
3aMm. qupekropa o YBP
MBOY COLII No55
E.A.Tumenko

29.08.2023 rox



