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HHOACHUTEJIBHAA 3AIINCKA

Hannast pabodas mporpamma o Ouosnoruu it 10-11 kmaccoB 6a30BbIil ypoBeHb pazpaboTaHa
Ha OCHOBE CJICAYIOIINX JOKYMEHTOB:

1.®enepanbHOrO0 KOMIIOHEHTa TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO
oOmiero o0pa3oBaHUs, YTBEPKISCHHOTO MpHKa3oM MuHucTepcTBa obOpa3oBaHusi u Hayku PD or
05.03.2004 . Ne 1089. (pexn. ot 31.01.2012)

2.DenepanbHOTO MEPEYHsI YUCOHHKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAaHHUIO TPU peaTn3aluu
UMEIOIUX TOCYIApPCTBEHHYIO AaKKPEOUTAlMI0 00pa3oBaTeIbHBIX MPOrpaMM HAYaJbHOTO OOIIEro,
OCHOBHOTO 0O0I1Iero, CpeaHero oOmero ooOpa3oBaHUs, YTBEP)KIEHHOIO NpUKa3oM MHUHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoii @enepammu ot 31.03.2014r. No253;

3. ®epepanbHOro 0a3MCHOrO Y4YeOHOro IIaHa IS OCHOBHOrO o0O0IIero o0pa3oBaHUs
(ITpunosxenue k npuka3zy MunuctepcTBa oopasoBanus U Hayku PD ot 09.03.2004r. Ne 1312).

4. OGpa3oBaTeIbHOM MTPOrpaMMbl OCHOBHOTO OOIIEr0 M cpeaHero oomero obpazoBanus MAOY
COLI Ne26, yrBepxneHHo# nprukazom oT 31.08.2017 r. Ne 86-1.

PaGouasi nmporpaMma BbINOJIHSIET IBe OCHOBHbIe (PyHKIMU:

NudopmanrionHo-MeToinyeckass (yHKIUS IO3BOJSET BCEM Yy4YacTHHKaM OOpa30BaTENbHOTO
rpolecca NoJIy4YUuTh IPEICTaBICHHUE O LIENAX, COACpKaHUM, 001Iel cTpaTeruu oOy4eHus, BOCIUTaHUS
Y Pa3BUTHS YYalIUXCA CPEACTBAMU JAHHOTO y4e€OHOIO MpeIMeTa.

OpraHuzallMOHHO-TUIAHUPYIOMAs (YHKIMS MpelycMaTpUBAeT BbIJEJIEHUE 3TanoB OOY4eHHS,
CTPYKTYpHUpOBaHHE Yy4eOHOTO MaTepuana, OIpPENeJIeHHE €ro KOJWYECTBEHHBIX U KaueCTBEHHBIX
XapaKTepUCTUK Ha KaXJOM M3 3TalnoB, B TOM YHCIE JUIS COJEP)KATEIbHOIO HArOJIHEHUS
MIPOMEXYTOUHOM aTTeCTalluy YJallnuXxcs.

MecTto npeamMera B yueOHOM IJIaHe

CornacHo ydeOHOMY IUIaHy IIKOJBI HAa W3ydeHHE OMOJIOTHH HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoAUTCS He MeHee /0 yueOHBIX YacoB:

10 kmacc: 35 yacos, u3 pacuera 1 gaca B HE/IeIO;

11 knacc: 35 yacoB, u3 pacuera 1 yaca B HeJleJIIo.

Hean u3ydeHusi 0M0JI0THA

N3yuenne Owuonoruu Ha 0a30BOM YpOBHE cpemHero (MoJHOTO) oO0mero oo0pa3oBaHUs
HAIPaBJICHO HA JIOCTIKCHHE CIICAYIOIINX IeJIei:

- oceoeHue 3Hawuti 0 OWOJIOTMYECKUX cHucTeMax (KJIETKa, OpPraHu3M, BHJ, JKOCHCTEMA);
HCTOPUU PA3BUTHUS COBPEMEHHBIX MPEJICTaBICHUM O KUBOW MPHUPOJE; BBLAAIOIIUXCS OTKPHITHSIX B
OMOJIOTMYECKOH  HayKe; pOJM  OHMOJOTMYecKOW Hayku B (OPMHpPOBAHUM  COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; METO/IaX HAyYHOTO TO3HAHMS,

- osradeHue YMEHUAMU 000CHOBBIBATH MECTO U POJIb OMOJIOTHMYECKUX 3HAHUM B HpaKTquCKOﬁ
ACATCIBHOCTH J'IIO,Z[eI\/'I, Pa3sBUTHHU  COBPEMCHHBIX TGXHOHOFHﬁ; IIpOBOAUTD H8.6JHOI[CHI/I5{ 3a
9KOCUCTEMAaMHU C MCJIbKO UX OIMMCAHHWA U BBIABJIICHHUA CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX HSMCHCHHﬁ;
HaxXOJUThb U aHAJIU3UPOBATH I/IH(I)OpMaI_[I/IIO O )KHMBBIX O6’beKTaX;

- paseumue nozHaseamelbHovlx unmepecoe, NHTCIUICKTYAJIIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B
nponecce MU3YUYCHHUA BbIIAIOMIUXCA JOCTHKECHUHN 6I/IOJ'IOFI/II/I, BOIICAIIINX B O6H.[€‘-I€J'IOB€‘-I€CKYIO
KYJIbTYpPY; CJIOXHBIX U IMPOTHUBOPCUUBLIX HYTCI‘;I pa3sBUTHUA COBPEMCHHLIX HAYYHBIX B3TJIAOO0B, Hﬂef/'I,
Teopnﬁ, KOHHCHHHﬁ, Pa3JINYHBIX TUIIOTE3 (O CYIIHOCTHU U MMPOUCXOKACHUU KU3HU, ‘-ICJIOBeKa) B X0I€
paGOTLI C pa3JINYHbIMU NUCTOYHHUKAMHA HH(bOpMaL[I/II/I;

- socnumanue ybexcoeHHocmu B BO3MOXHOCTH TO3HAHUS >KMBOM MPUPOAbI, HEOOXOJUMOCTH
Oepe’KHOTO0 OTHOUIEHHS K MPUPOAHOM cpene, COOCTBEHHOMY 3/0POBBIO; YBaKEHHS K MHEHHIO
OTIIIOHEHTA MPH 00CYXIEHUU OMOJIOTUYECKUX MPOOIIeM;



- UCNONb308aHUE NPUOOPEMEHHbIX 3HAHUL U YMeHull B TOBCEAHEBHOMN XWM3HU JUIl OLCHKU
IIOCJIEACTBUI CBOEH AEATEIBHOCTHU 110 OTHOILICHUIO K OKPYXKAIOIICH Cpelie, 310POBbI0 APYTHUX JIFOJACH U
COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBAHHS U COOJIIOJCHUS Mep NMPO(MIAKTUKUA 3a00JeBaHUMN, MPaBHII
IIOBEJICHUSA B IIPUPOJIE.

OO0mas xapakrepucTuka y4e0HOro npeaMera

buonorus kak y4eOHbIM mpeaMeT SBJISETCS HEOTbEMJIEMOW COCTAaBHOM  4acTbiO
€CTeCTBEHHOHAYYHOTO 0Opa3oBaHMs Ha BCEX CTYNEHAX oOpa3oBaHus. MojepHHU3anms 0Opa3oBaHUsS
IpelycMaTpuBaeT IMOBBILIEHUE OHMOJIOIMYECKOM TI'PaMOTHOCTH  MOJPACTAIOIIET0  IOKOJIEHHUS.
HezaBucumo OT TOro, Kakylo CHELHMAIbHOCTb BBIOEPYT B OyAyIleM BBIIYCKHUKH IIKOJIbI, UX >KU3Hb
OyzneT Hepa3pbhIBHO CBs3aHA C OMOJOTHEH. 30pOBBE UEIIOBEKA, €r0 Pa3BHTHE, )KU3Hb M 370POBBE
Oyaymux AeTel, Muila, KOTOPYIO Mbl €1UM, BO3AyX, KOTOPBIM MBI JIBIIIUM, Ta CPea, B KOTOPON MbI
JKMBEM, - BCE 3TO OOBEKTHI OMOJIOTHM.

[Iporpamma no 6uosnorun ans yyamuxcsi 10-11 xinacca moctpoeHa Ha BaKHOM coJepKaTeIbHON
OCHOBE — I'yMaHH3Me; OMOLIEHTPU3ME U IMOJIMLEHTPU3ME B PACKPBITUM CBOMCTB JKMBOM MPHUPOJIBI, €€
3aKOHOMEPHOCTEH; MHOTOMEPHOCTH pa3HOOOpa3us YpOBHEM OpraHu3allld J>KU3HHU;, HCTOPHU3ME
SBJICHUH B TNPUPOAEC U OTKPHITUH B OMOJOTMYECKOW OO0NAacTH 3HAHHWM; MOHMMAaHUU OMOJIOTMM Kak
HAyKH U Kak SIBJICHUS KYJIbTYPHI.

Kypc O6monorum Ha crymeHu cpemnero (moJiHOTo) oomero oOpa3oBanus Ha 0a30BOM YpOBHE
HaIpaBJIeH Ha (POPMHUPOBAHHE Y YIAITUXCS 3HAHUH O )KUBOHW MPHUPOJIE, €€ OTIIMYUTEIIBHBIX IPH3HAKAX
— YPOBHEBOW OpraHW3alliil W DBOJIIOIHMH, TIOTOMY IMpoTrpaMMa BKIIOYAET CBEJACHHS 00 OOImUX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSAX, MPOSIBISIIOIIMXCA HA Pa3HBIX YPOBHAX OPTraHU3allUU HKUBOU
npupoasl. OcHOBY 0TOOpa coaepkaHusi Ha 0a30BOM YPOBHE COCTaBIISCT KYyJIbTYPOCOOOpa3HBIN
MOAXO0JI, B COOTBETCTBUU C KOTOPBHIM Yydalluecs AOJDKHBI OCBOUTH 3HAHMSI U YMEHUS, 3HaUUMbIE UIs
(dbopmupoBanus o0LIEH KyJIbTYphI, ONPeIEsIONINe aIeKBaTHOE MOBE/ICHUE YEJIOBEKa B OKpYKaroen
cpene, BOCTPeOOBAaHHBIE B JKU3HH U IMPAKTHUYECKOM NesATeNbHOCTH. B cBsi3u ¢ 3TUM Ha 0a30BOM
YpOBHE B IporpamMMe 0co00e BHUMaHHE YJIEIEHO COJEpPKaHUIO, JISKAIEMy B OCHOBE (OPMHUPOBAHUS
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MHpA, LEHHOCTHBIX OpHUEHTAIlM, pealu3yoleMy
ryMaHu3alui Ouosioruueckoro oOpazoBaHus. OCHOBY CTPYKTYpHUPOBaHUSA COACpKaHHS Kypca
OuoJyoruM B cTapiied 1IKojie Ha 0a30BOM YPOBHE COCTABJISIIOT BEAYIIME MU — OTIHYUTENIbHbIC
O0COOCHHOCTH >KHMBOM MPUPOJbI, €€ YPOBHEBAs OpraHMU3alis U HBOJIIOLMS. B COOTBETCTBUU C HUMHU
BBIJICTICHBI COJIEpKATENIbHbIE JIMHUU Kypca: buonorus kak Hayka. MeToabl HaydyHOTO MO3HAHUS;
Knerka; Opranusm; Bua; 9kocucreMsi.

PaGouass mporpamma npeaycmatpuBaeT (OpMHUPOBAHKE Y YHALTUXCS O0IIEyYeOHbIX YMEHUN U
HABBIKOB, YHUBEPCAJIBHBIX CIOCOOOB IEATEIHHOCTH U KIIOYEBBIX KOMIETEHIIUNA. B 3TOM HampaBieHuu
MpUOpPUTETaMU i1 ydyeOHOro mpenmera «buonorus» Ha CTYNEHH CpeaHEero (MOJIHOro) OOIIero
oOpa3oBaHusi Ha 0a30BOM YpPOBHE SBIAIOTCS: CpPaBHEHHE OOBEKTOB, aHAIU3, OIEHKA, IMOMCK
nH(OPMALIUY B PA3IUYHBIX HCTOUHHUKAX.

OBS3ATEJBbHBIA MUHUMYM COJEPXKAHUS OCHOBHBIX OFPA3OBATEJIBHBIX
IMPOI'PAMM

buosorus kak Hayka. MeToabl HAY4YHOI'0 NO3HAHUA

OOBeKT U3ydeHus: OUOJIOTUH - KUBast Mpupoa. OTIINYUTENbHbIE TPU3HAKY KUBON MPUPOIBI:
YpOBHEBasl OpraHuszanusi U 3Boironus. OCHOBHbIE YPOBHM OpraHM3allMMd >KMBOW NpUpOAbl. Ponb
OMOJIOTUYECKUX Teopui, uIeH, rumore3 B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUpa. MeTo/1bl TO3HAHUS KUBOM MPUPOIBI.



Kaerka

Pa3sutne 3nanumit o wierke (P.['yn, P. Bupxos, K. bsp, M. lllneiinen u T. llIBann)*(12).
Kiterounas teopusa. Ponp KI€TOYHON TEOpPUHM B CTAHOBIICHUHM COBPEMEHHOM €CTECTBEHHOHAYyYHOM
KapTHUHBI MUpA.

XUMHUYECKUN COCTaB KJIETKU. POJb HEOPraHMYECKHX M OPraHUYECKUX BELIECTB B KIIETKE H
OpraHu3Me 4eJI0BEeKa.

Crpoenue kieTkd. OCHOBHBIE YacTU M OpPraHOUIbl KJIETKH, UX (PYHKUUU; NOSIAEpHBIE U
sepHbIe KIeTku. Bupycsl - Hexietounsie popmbl. Ctpoenue u pynkuun xpomocom. JIHK - HocuTens
HACJIEICTBEHHOW MH(pOpMaIK. 3HaUeHUE MOCTOSIHCTBA YUCiIa U (GOPMbI XPOMOCOM B KjeTKaX. ['eH.
I'eneTnyeckuit Kox.

[IpoBeneHne OGHOIOTUYECKUX MCCIEOBAHNN: HAOIIOIEHUE KIETOK PACTCHUN U KUBOTHBIX IO
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENAapaTax U X ONMMCAaHUE; CPABHEHHE CTPOCHHUSI KIETOK PACTEHUI
1 KUBOTHBIX; IPUTOTOBJICHUE U ONMCAHNE MUKPOIIPENAPATOB KIETOK PAaCTEHU .

Opranusm

Opranusm - equHOE 11e70e. MHOTO0Opa3ue opraHmu3MoB.

OOMeH BelllecTB U MPEeBpaIlleHus] SHEPTUH - CBOICTBA JKUBBIX OPTraHU3MOB.

Jlenenue KJIETKH - OCHOBA pOCTa, pa3BUTHS U pa3MHOKeHUs1 opranu3moB. [losoBoe u 6ecnosnoe
pa3MHOKEHHE.

OmonoTBOpEHNUE, ero 3HaueHue. MckyccTBeHHOE OII0IOTBOPEHNUE Y PACTEHUN U )KMBOTHBIX.

WnnuBuayanbHoe pas3BuTHE opraHu3dMa (oHToreHes3). [IpuunHbBl HapylieHuil pa3BUTHS
opranu3MoB. HWHauBuAyallbHOE pa3BUTHE denoBeka. PempoayktuBHoe 3a0poBbe. llocnmeactBus
BJIMSIHUS QJIKOTOJISl, HUKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHE 3apO/IbIIIA YEIOBEKA.

HacnencrBeHHOCTh M M3MEHYMBOCTH - CBOMCTBA OpraHu3mMoB. ['eHeThka - Hayka o
3aKOHOMEPHOCTSAX HACJIEACTBEHHOCTH M MU3MEHUYMBOCTU. I'. MeHenp - OCHOBOIIOJIOKHUK T'€HETHKH.
['eHeTndeckass TEPMHUHOJIOTMSI U CHUMBOJIMKA. 3aKOHOMEPHOCTHM HAclIeIOBaHUs, YCTAHOBJICHHBIE
I'. Mennenem. XpoMocomHasi Teopus HacliecTBEHHOCTU. COBpPEMEHHbIE MPEIACTABICHUS O T'€HE U
TE€HOME.

HacnenacrBenHass M HeHacieACTBEHHAsT M3MEHYMBOCTb. BilMsHME MyTareHOB Ha OPraHHU3M
YyelioBeKa. 3HaUYeHUE MeHETHKH JJIsl MEIULUHBI U cenekuuu. HacnenctBeHHsle 00Jie3HN YeoBeKa, UX
npuunHbl ¥ Tnpodriaktuka. Ceneknus. Yuenue H.M. BaBunoBa o 1eHTpax MHOrooOpasus
MIPOUCXOXKACHUS ~ KYIbTYPHBIX pacTeHuil. (OCHOBHbIE METOJABI  CENIEKIHMU: TUOpuAM3aIus,
HCKYCCTBEHHBIN 0TOOD.

buorexnonorus, ee NOCTHXKEHUSI. DTUUECKHUE ACIIEKThl Pa3BUTHS HEKOTOPBIX MCCIIEJOBAHUN B
OMOTEXHOJIOTUH (KJIOHHMPOBAHUE YEIIOBEKA).

[IpoBenenne OHMONOTMUECKUX HCCIEJIOBAHUN: BBISIBICHHE MPHU3HAKOB CXOJCTBA 3apojbliiel
YEJIOBEKa U JPYTruX MIIEKONUTAOMIMX KaK JI0Ka3aTeIbCTBO MX POACTBA, UCTOYHMKOB MYTareHOB B
OKpyXaromiei cpefe (KOCBEHHO) M OLIEHKa BO3MOXKHBIX MOCIEACTBUN MX BIMSHUS Ha COOCTBEHHBIH
OpraHu3M; COCTAaBJIEHUE IMPOCTEHIINX CXEM CKpPEIIMBAHUS; PEUICHUE 3JIEMEHTAPHBIX I€HETUYECKUX
3a/1a4; aHaJM3 U OLIEHKA STUYECKUX aCTIeKTOB Pa3BUTHUSI HEKOTOPBIX HCCIEI0BAHUIN B OMOTEXHOJIOTHUH.

Bun

Hctopust sBosolMOHHBIX uaei. 3Haduenue pabot K. Jlunnes, ydenus IK.-b. Jlamapka,
sBoJiroLIMOHHON Teopun Y. JlapBuHa. Ponb 3BOMIIOIMOHHON Teopuu B (pOPMUPOBAHMM COBPEMEHHOM
€CTECTBEHHOHAY4YHOU KapTUHBI Mupa. Bun, ero kpurepuu. Ilomynauus - cTpykrypHas eIMHUIA BUAA,
€IMHUIIA DBOJIOIMHU. JIBIKYIIME CHIIBI HBOJIONMM, WX BIMSHUE HAa TeHO(OHJ MOIMYJISAIHH.
Cunterndeckas Teopus 3Bomonud. Pesynprarsl sBosonnu. CoxpaHneHne MHOrooOpasusi BUIOB Kak
OCHOBA YCTOMYUBOTO Pa3BUTUS OHOCHEPHI.

I'unoTe3bl npoucxokaeHus Ku3HU. OTINYUTEIbHBIE IPU3HAKHU JKUBOTO. Y CJIOKHEHUE JKUBBIX
OpraHM3MOB Ha 3€MJle B MPOLIECCE HBOJIIOLMU. ['MIOTE3BI MPOUCXOXKICHMS UYEIOBEKA. DBOJIIOLHUA
YEJI0BEKA.

[IpoBeneHne OUOTOTHUECKUX MCCIEIOBAHUM: OnHMCcaHue oco0el Buaa 1Mo MOp(OIOTHIECKOMY



KPUTEPHIO; BBISBICHUE NPUCHOCOOICHUH OpPraHM3MOB K CpeAe OOWTaHUs; aHAIW3 M OICHKA
Pa3IMYHbIX TUIOTE3 IPOUCXOKACHUS KU3HU U UEIOBEKa.

IKOCHUCTEMBI

Okosorndyeckue GpakTophl, UX 3HAYEHUE B )KU3HHM OPraHU3MOB. BujoBas u mpocTpaHCTBEHHAs
CTpyKTypa »KocucTeM. lluiieBbie CBSI3M, KPYrOBOPOT BEUIECTB W MPEBpAICHUS JHEPTrUU B
skocucTemax. [IpHuuHbl YCTOHYMBOCTH U CMEHBI SKOCHUCTEM.

buocdepa - robansHas 3kocucrema. Yuenne B.U. Bepnajackoro o 6mochepe. Posb skuBBIX
opranu3MoB B Ouocdepe. IBoronust ouochepsl. [100abHBIE 3KOJOTUYECKHE MTPOOIeMBbl U MYTH HX
pemienus. llocmencTBus OesATENbHOCTH 4YelIOBEKa B OKpyKawomew cpene. [IpaBwia noBeneHus B
IIPUPOJIHOM Cpelie.

[IpoBeneHne OMONOTUYECKUX WCCICIOBAHUN: BBISIBICHHE AHTPONOTCHHBIX HW3MEHEHHWH B
HKOCHCTEMAX CBOEW MECTHOCTHU; COCTABJIEHUE CXEM Mepeaayu BEIIeCTB U SHEpruu (Lenei mMUTaHus);
CpPaBHMTEIbHAS XapaKTEPUCTHKA TPUPOJHBIX D3KOCHCTEM M arpo3KOCHUCTEM CBOEH MECTHOCTH;
UCCIIEIOBAaHUE M3MEHEHHM B HSKOCHUCTEMax Ha OMOJOTMYECKMX MOJENSIX (aKkBapuyM); pelIeHHE
9KOJIOTMUECKUX 3aJ]1ay; aHaJI3 U OLIEHKA MOCIEeACTBUIM COOCTBEHHOW AEATEIbHOCTU B OKpY)KaroIlen
cpene, riIo0allbHbIX AKOJIOTHUECKUX MPOOJIeM U IyTel UX PeIIeHHUsL.

TPEBOBAHMUSA K YPOBHIO NIOAI'OTOBKH BbIITY CKHUKOB

B pesynbpTaTe nzydyenus 6mosornu Ha 6a30BOM YPOBHE YUEHUK JIOTKEH
3HATH/IIOHMMATH!

- OCHOBHBIC TIOJIOKEHUSI OHMOJIOTUMECKUX TEOpUH (KJIEeTOYHAsl, DSBOJIIONMOHHAS TEOPHSI
Y. Jlapuna); yuenue B.W. Bepnagckoro o Ouocdepe; cymHocTh 3akoHoB ['. Mennens,
3aKOHOMEPHOCTEH N3MEHUNBOCTH;

- CTpoeHHE OMOJIOTMYECKUX OOBEKTOB: KIETKH; I'€HOB W XPOMOCOM; BHJAa W 3KOCHUCTEM
(cTpyKTypa);

- CYHOIHOCTh OHWOJIOTHYECKUX TPOIECCOB: pPa3MHOXKEHHE, OIUIOJAOTBOPEHHE, JICHCTBHE
HCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOpa, POPMUPOBAHKE MPUCIIOCOOICHHOCTH, 00pa30BaHUE BHUJIOB,
KPYroBOPOT BELIECTB U MPEBPALICHUSI JHEPTUH B SKOCHCTEMAxX u OHocdepe;

- BKJIAJ] BBIAIOIIMXCS YICHBIX B pa3BUTHE OMOJOTHUYECKON HAYKH;

- OMOJIOTYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY;

yMeTh:

- O0O0BACHATH: pOJb OHONOrMM B (HOPMHUPOBAHWKM HAYYHOTO MHUPOBO33PEHUS; BKIIAJ
OMOJIOTMYECKUX Teopuil B (OPMUPOBAHHWE COBPEMEHHOW €CTeCTBEHHOHAayUYHON KapTHHBI MHpA;
€IMHCTBO >KMBOMW M HEXUBON MPUPOABI, POJICTBO >KHBBIX OPraHU3MOB; OTPUIIATEIHHOE BIIMSHUE
AJIKOTOJIsl, HIKOTUHA, HAPKOTHYECKHUX BEIIECTB HA pa3BUTHE 3apObIIIa YeJIOBEKA; BIMSHUE MYyTareHOB
Ha OpraHM3M YeJIOBEKa, HIKOJOTHYECKUX (HDAaKTOPOB HA OPraHU3MbBI; B3aMMOCBS3H OPraHU3MOB H
OKpYXarollel Cpe/ibl; MPUUMHBI 3BOJIIOLINH, U3MEHAEMOCTH BUJIOB, HAPYIIEHUI pa3BUTHS OPraHU3MOB,
HACJIEICTBEHHBIX 3a00JIeBaHUN, MYyTallMii, YCTOMYMBOCTH W CMEHBI JIKOCHCTEM; HEOOXOJUMOCTH
COXpaHEHHUs MHOTOOOpa3us BUIOB;

- pemiatb DJJEMEHTapHble OWOJOTMYECKHE 33Jayd; COCTABJIATh DSJEMEHTAPHBIE CXEMBbI
CKPEIIMBAHUS U CXEMBI TIEPEHOCA BEUIECTB M SHEPIUU B IKOCHUCTEMaX (I[EMH MUTaHUs);

- OIUCBIBATh 0COOEH BHIOB MO0 MOP(OIOTHIECKOMY KPUTEPHUIO;

- BBISBJISITH TPUCHOCOONECHUS OPraHU3MOB K cCpele OOWTaHWs, MCTOYHHUKHA MYTareHOB B
OKpyXarolen cpeie (KOCBEHHO), aHTPOIIOT€HHbIE U3MEHEHHUSI B 3KOCUCTEMAaX CBOE€ MECTHOCTH;

- CpaBHHUBATh: OMOJOTHYECKHE OOBEKTHI (TeNa KUBOU U HEKHUBOU MPUPOJIBI IO XUMHUECKOMY
COCTaBy, 3apOJbIIIM YeJIOBEKa M JPYrUX MIICKOMHUTAIOMINX, TMPUPOJIHBIE SKOCUCTEMBI U
arpo3’KOCHUCTEMBI CBOEH MECTHOCTH), TPOIIECCHI (€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOP, MOJIOBOE U



Oecrosioe pa3sMHOXKEHHUE) U JIeJIaTh BHIBOJIbI HA OCHOBE CPaBHEHHUS;

- AQHAIM3UPOBATh U OLICHMBATh PA3JIMYHBIC TUIIOTE3bl CYIIHOCTU >KU3HHU, IPOUCXOKICHUS
KHU3HU M YeJOBEKa, INI0OANbHbIE SKOJIOTMYECKHE MPOOIEeMbl M MYTH HMX PEIICHHs, MOCIEICTBUS
COOCTBEHHOM JICATEIBHOCTH B OKPYXKAIOILEH cpejie;

- U3y4aTh U3MEHEHHUS B SKOCHCTEMaX Ha OMOJIOTHUECKIX MOJEIISX;

- HaXOJUTh MH(GOPMAIHMIO O OMOJIOTUYECKUX OOBEKTaX B PA3IMYHBIX MCTOUYHUKAX (Y4eOHBIX
TEKCTaX, CIPAaBOYHUKAX, HAYYHO-TIOMYJISPHBIX W3/aHUAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, pecypcax
WHTepHeTa) M KPUTUYECKHU €€ OLIEHUBATh;

UCNOJIb30BATh NMPHOOPEeTeHHbIe 3HAHUS H YMEHHMs] B NMPAKTHYECKOH eSTeJIbHOCTH M
MOBCEHEBHOM KM3HM JJI51:

- coOmoeHns Mep Mpo(UITAKTUKNA OTPABICHUN, BUPYCHBIX U IPYTHX 3a00J€BaHUM, CTPECCOB,
BpEAHBIX MIPUBBIUEK (KypeHUE, aJIKOTOJIM3M, HAPKOMaHUs ); IPaBUJI MOBEACHUS B IPUPOJAHOMN CpEIE;

- OKa3aHus IMEpBOM MOMOIIM MPH NPOCTYAHBIX M JAPYruX 3a00JIeBaHUSAX, OTPaBJICHUU
MUIICBBIMU IPOAYKTAMMU,

- ONCHKHW OJOTHYECKHUX AaCICKTOB HCKOTOPLIX I/ICCJ'IC)IOBaHI/II\/JI B 001acTd OHOTEXHOJIOTHU
(KJTOHMpPOBaHKE, HCKYCCTBEHHOE OTUIOJIOTBOPEHHUE);

- TIOHMMaHHS B3aUMOCBSI3M yuyeOHOro mpeaMeTa C OCOOEHHOCTAMHU mpodeccuil u
npodeccHoHaIbHOM JeSTeIbHOCTH, B OCHOBE KOTOPBIX JIekKaT 3HAHUA MO JAaHHOMY Y4YeOHOMY
MIPEIMETY.

PecypcHoe o0ecnieyenne peanusanumn padoueii mporpaMmmbl

1. benses JI.K., Apivmun .M., Ky3uenosa JI.H. u ap./ [loa.pen. bensiesa J1.K., Ipimmuma I'.M.

Buonorusa. 10 knacc.

2. benses JI.K., dpmvmui .M., Kyzenosa JL.H. u ap. / Iloa. pen. bensiera JI.K., Iptmmmma .M.
buomorna.11 knacc.

3. Aiina, @., Kaiirep, JI)x. CoBpeMeHHas reHeTHKa

4. BuosIoru4ecKuil SHITUKIOCAMYCCKHIH CIIOBAPb.

5. Hure-Beumonros, C.I'. 'eHeTHKaA ¢ OCHOBAMH CEIEKIIUH.

6. Onym.FO. Dkonorusi.

7. ®muut P., buosorus B udpax.

8. Dxonoruueckue o4epku o mpupoje u yenoseke \ moa pen. b. I'pxumexka.
9. Sl6nokoB A.B., IOcydos. A.I'. DBosoLIMOHHOE yUeHHE (JTAPBUHU3M).

10. Aysp0ax, I1I. I'eneruka.

11. Vopaanckuit H.H. DBoromus »u3Hu.

12. Orrenbopo /. Kuznp Ha 3emie.

13. Msrkoa A.H. Cuornazos B.U. [IpenogaBanue o6uieit 6nonoruu.



KaJIeHL[apHO-TeMaanecxoe IJIAHUPOBAHUE 10 xaacc

Ne Tema paznena, ypoka KonunuectBo Conepxanue TpebGoBanus K ypoOBHIO Tun ypoka Hara
ypoka JacoB IIOJITOTOBKH
oOyyJaronierocs
Beenenue
1 BBenenue B O10JI0THIO. 1 KiroueBrle monsaTus: cucreMa Ha3biBaTh ecTecTBEHHBIEC HAYKH, YyeOHas JIeKIUs,

OMOJIOTUYECKHUX HaYK. COCTaBJISAIOLIME OUOJIOTUH, BKIIA] Oecena c onopoit
DaKTHI: YYEHBIX B pa3BUTHE OUOJIOTHUH, Ha 3HAHHS U
OOBEKT n3ydeHus: OMOJIOTHH — METOJIbI MCCIIETOBAHMS JKUBOM JINYHBINA OIIBIT.
YKUBas IPUPOJIA. MPUPOJIBI. Pabora c
Mertoas! IpU3HAHKS )KUBOU OOBACHATH PO OMOJIOTUH B TEKCTOM
TIPUPO/IBI: OTIMCATEIBHEI, (bopMUPOBAHUH HAYIHOTO y4aeOHHUKa,
HUCTOPUYECKUIN, METOT MHUPOBO33PEHUS, POJIb TaOJIMIIaAMU.
MO/JICJIUPOBAHMSL. OMOJIOTHYECKUX TEOPHI Haeh
Drarnbl Mo3HaHus: cO0p PaKToB, TUTIOTE3, B (GOPMUPOBAHUH
BBIJBHMKEHHE THITOTE3EI, €CTECTBEHHO-HAYYHON KapTHUHBI
OCYIIIECTBJICHUE DKCIIEPUMEHTA, Mupa.
JI0Ka3aTeJIbCTBO TCOPHUH.
Ponb Guonornueckux Teopuid,
ujei runote3 B OpMHUPOBAHUHT
€CTECTBEHHO HAyYHON KapTHUHBI
MUpa.

2 [IpeameT u 3amaun 1 KaroueBble NOHATHSA: )KU3HE. JlaBaTpb omnpeeneHre MOHATHIO [ToBTOpEHUE M
oOmel 6mosoTuy. YPOBHU Daxrol: JKU3Hb. 000011eH1E 3HAHUIA.
OpraHU3aI|K KUBOU OTIMYHUTEIbHBIC TTPU3HAKH [Tepeuncnsars:

MaTepuH. PKUBOU MPUPOBI: yPOBHEBAS -YPOBHH OpraHU3AIUU KUBON

3 OCHOBHBIE CBOHMCTBA 1 OpraHu3aIus, BOJIIOLHS. MaTepuu; KoMOuHmpoBaHHBIH

*KuBOro.MHoroobpaszue (OCHOBHBIE YPOBHU - OCHOBHBIC CBOMCTBA KHUBOTO. YpOK

JKUBOI'O0 MHUpa.

OpraHu3aIuy >KMUBOM MPUPOIBIL.
SIBeHus:

CBOICTBO JKHBOTO.
JIMCKpETHOCTD U IIEIOCTHOCTD.
HaciieAcCTBEHHOCTB B

M3MCHYNBOCTD. OTKpBITOCTB.

XapakTepru30BaTh MPOSIBICHUS
CBOMCTB JKMBOT'O Ha Pa3JINYHbIX
YPOBHSX OpraHu3aluu.
Bb1aensaTe 0OCHOBHBIE IPU3HAKH
HOHATHUS

«OHOJIOTHYECKAs! CUCTEMAy.




PurmuunOoCTh. AnanTarusi.
IIpoueccer:

Merabonu3m, caMoOperysius.
PasmHuoxkenue. Paznpaxxumocts u
JIBUKECHHE.

AprymMeHTHpOBaTh CBOIO TOUKY
3peHHsl Ha CYILECTBOBAHUE
MHOECTBA OIPEIEICHUN
HOHSTHSL «OKU3HB.

Tema Ne

2 IIpoxoskJieHNE U HayaJIbHbIE Talbl Pa3BUTHUS )KU3HU Ha 3eMJIe.

Hctopusi BOSHUKHOBEHUH
KU3HU Ha 3emIIe.

KimrogyeBbIe TTOHATHS:
Kpeanmonusm.

DaKTHI:

[IpoucxoxkaeHue )KU3HN Ha

/laBaTph onpeneneHue KIr4YeBbIM
TTOHATUAM.

OnuceIBaTh U AHAJIM3UPOBATh B3IJIAIbL
YUYCHBIX Ha IPOUCXOKICHUC KN3HH.

Ypoxk n3ydeHus u
IIEPBUYHOTIO
3aKpCIIJICHHUA HOBBIX
3HaHUM.

[Ipennocenku 1 3emuie -BedHasl U ri00anbHas XapakTepu3oBaTh poiib KomOunmpoBaHHbI
BO3HHUKHOBEHUS JKHU3HU Ha HaydHas mpooiema. ['unoressr PKCIIEPUMEHTA B pa3pelIeHUN i ypoxK
3emue. MPOUCXOKIACHUS )KU3HH, HAYYHBIX IPOTUBOPEUHIA.
OTJIMYMTEIBHBIE PU3HAKA
PKHBOTO.
Teopusi:
Camo03apoKJICHHE KU3HHU,
CTaIlMOHAPHBIC COCTOSIHHS
MaHCIIEPMUS.
MarepuanuzMm. Maeannsm.
CoBpeMeHHbIE KiroueBble TOHATHA: JaBaTh onpejiesieHus: KIIH0YEBbIM Ypok
MPEACTABIICHUS O Aobnorenos. buorenos. MTOHSTHSIM. CHCTEMAaTH3alu1
BO3HUKHOBEHUH >KHU3HU Koamnepsartsi. HaxonuThk 1 cucteMaTu3upoBaTh 1 00001EeHNs
Ha 3emiie. Teopusi: nHpopMaIuio 1mo mpoodieme 3HAHUM.
Teopun abuoreHosa u MIPOMCXOXKACHHS JKH3HHU.
OHoreHo3a, OMOXHMMHUYECKOH AHaM3upoBaTh M OICHUBATH
SBOIIOIUH. pabotel C.Musiepa u
A.N.OmnapuHa 1o pa3peieHuro
poOJIEMBI IIPOUCXOKICHUS
»ku3HH Ha 3emite. OObICHATH
BKJIaJl 3BOJIIOLIMOHHOM TEOpUU B
(dbopMUPOBaHUN COBPEMEHHOM
€CTECTBEHHO- HayYHON KapTUHBI
MUpa.
HauanbHble 3Tamns! KaroueBble moHATHS: JaBatb onpeaeneHue KIFOYEBbIM Ypok
OMOJIOTHYECKOI buonoruueckas 3BOJIIOIHS. MTOHSATHSIM. CHCTEeMaTH3aluu
SBOJIIOIHUU. 30HBI : KPUIITO30H WM BrIsIBASTE 4epThl 1 000011IEHNS
JIokeMOpuit, panepo3oil. OMOJIOTUYECKOTO Tporpecca u 3HAHUH.




Op bl: apxeil, IpoTepo30i,
Majaeo030i, Me3030M, KaitHO30M.
®a KT BI:

Pa3Butune xu3Hu B apxee,
IPOTEPO30€, MaIe030e, ME3030¢€,
KaliHO30€. Y CII0KHEHHUE KHUBBIX
OpraHu3MOB B TIpoIecce
SBOJTIOITHH.

perpecca B JKMBOM IIPUPOJIE HA
IPOTSHKEHUH IBOJIOLUH.
YcranaBinvuBaTh B3aUMOCBSI3b
3aKOHOMEPHOCTEW pa3BUTHUSA
OpraHMYecKOro MUpa Ha 3eMJie C
Te0JIOTHYECKIMH U
KIMMAaTHYECKUMHU (PaKTOPaMHU.

Tema Ne 3 Vyenue o kinerke. XuMudecKasi OpraHu3anus KIETKH.

Heopraunueckue
BEIIECTBA, BXOIAIINE B
COCTaB KJIETKH.

KinroueBble MmoHSATHSA:
IM'uapodunbHbie coenMHEeHMS.
IMunpodobHbIe coeTMHEHMSL.
OpraHoreHsl.
MUuKpO31eMEHTHI.
Makpo3J1IeMEHTHI
YapTpamakpo-371€MEHTHI.
@DaxkTsI:

XHUMHYECKHH COCTaB KIETKH,
BO/JIa, 0COOCHHOCTH CTPOCHUS U
CBOICTBA: paCTBOPUMOCTH,
BBICOKAsl TEIJIOEMKOCTb,
BBICOKAsi MHHTEHCUBHOCTD
UCTIapEHUsI.

Ponp HeopraHmueckux BeIIecTB
B KM3HU KJICTKH.

JlaBaTp onpenenenne KIr4eBbIM
TTOHSITHSIM.

[lepeuncnars OMOITEMEHTHI,
MHUKPODIJIEMEHTHI,
YIBTPAMHUKPOITIEMEHTHI.
IIpuBoauTH IPUMED
OHMOJIOTHYECKUX DHIEMUH.
CpaBHUBATh XUMHYECKUM COCTaB
TEeJI )KUBOW M HEKUBOU MPUPOIBI U
JIeNIaTh BBIBOJIbI HA OCHOBE
CpaBHEHHSI.

OOBICHATH €IUHCTBO XUBOU U
HEXHBOU MIPUPOJIBI.
XapakTepru3oBaTh OHOJOTHYECKOe
3HaYEHNE XUMUYECKHUX DJIEMEHTOB;
MUHEPAJIBHBIX BEIIECTB U BOJbI B
YKU3HU KIIETKU U

OpraHu3Ma 4ejoBeKa.
[TporHo3upoBaTh NOCIAEACTBUS
JUIS OpraHu3Ma HeJIoCTaTKa

ATUX 3JIEMEHTOBO BOJBI U
MUHEPAJIbHBIX BEIECTB.

Ypoxk n3ydeHus u
MEPBUYHOTO
3aKpeIICHUS
HOBBIX 3HAHUH

buoigornueckue
nojimMepsl. benku.

KroueBble mOHATHUS:
buononumepsr. [lomunentuasr.
OOBEKTHI:

benku. IIpocrpancTBeHHas
CTPYKTypa: IepBUYHAS,
BTOpHUYHAS, TPETUYHAS,
YETBEPTUYHASL.

JaBatb onpezaeneHrue KIH4YeBbIM
MTOHSITHSIM.

Ha3piBaTh:

- 3JIEMEHTApHBIN COCTaB U
MOHOMEPHI OEITKOB;

- (hyHKLIMU OEJKOB.

OnuceIBaTh NPOSIBICHUE

Komb6unupoBan-
HBIN YPOK.
JlaGopaTopHas
pabota «Pob
OeKoB-
(bepMeHTOB B
YCKOPEHHUHU




DaxThl: ¢bynkuuii 6enkos. [lepeuncusTs peaxkuuu
XUMHYECKHM COCTaB KIICTKH. MPUYMHBI ICHATYPALUN OCIIKOB. B KJICTKE»,
Benku. Ponb GeNkoB KIiteTKe: OOBACHATH MEXaHU3M «IInmazmosn3 n
CTPYKTYpHasi, ABUTaTEIIbHAS, o0Opa3zoBaHue OEJKOB. JIEIIa3MOJIU3».
TpaHCIIOPTHAs, 3aIUTHAS, XapakTepu3oBaTh
SHepreTuveckas, OenKu- OMOJIOTHYECKYIO POJIb OETIKOB B
(hepMeHTHI, OCITKU-TapPMOHEI, 00ecrieueHnH KU3HEIEATETbHOCTH
CHEeU(PUIHOCTH OETKOBBIX KJIETKH OPTaHU3MOB.
MOJIEKYJI, TPAKTUUECKOE Haxomuts uadopmaiuio o
HCTIOJIb30BAHUE JIEHATYPAIIUH. Oelikax B pa3IMUHbBIX
[Ipoueccsr: HMCTOYHUKAX U OLICHUBATh €€.
JeHarypauus u peHaTypaiusi. OOBACHATDH, OTTUPASICH HA
[IpyuumHbl NeHaTypanuu. 3HAHUS CHENUDUIHOCTH
MOJIEKYJI, TPYAHOCTH MPU
Iepecasike OpraHoB U TKAHEH.
10 VYTIeBOARl U JTUITUEL. KiroueBrle moHATHA: JlaBaTh onpeienieHust KI0UEBbIM KomOunnpoBaHHbII
Hyxkneunosblie OpraHnuueckue BEIeCcTBa. MTOHATHSIM. YPOK.

KUCIOTEL ATO.

buononumepsl.

OOBEeKTHI:

JIunuael, TMOOUABI YIIIEBOMABI,
HYKJIEUHOBBIE KUCIOThI, AT,
JIHK, PHK.

DaKThI:

XUMHUYECKUN COCTaB KIETKH.
Kuprei. Knaccudukamnms sxupoB:
HEWTpallbHbIE, BOCKH,
YKUPOTIOIOOHBIE.

YrneBospl, Kiaccuukarus.
OtkpbiTue N1.®. Muiepom
HYKJIEMHOBBIX KHCIIOT.
Onucanue crpykrypsl JHK
Yorconom u Kpukom
Yapraddom.

Buast PHK: ponbs nunuaos,
pOJIb YTJIEBOJIOB B KIIETKE
IIpoueccer:

VY nBoenue mounekyinsl JJHK.
3aKOHOMEPHOCTH, TEOPUU

OnuceiBaTh COCTAaB YII€BOAOB,
JUNHUA0B, HYKJICMHOBBIX KUCIIOT,
ATO.

[TpuBOIMTH IPUMEPBI YIIIEBOJOB,
JUIHUI0B, HYKJICUHOBBIX KHCIOT
pa3IMYHBIX IPYIIIL.

HaspiBaTh THIBI U QyHKLIUN
HYKJIEHHOBBIX KHUCJIOT.
XapakTepu30BaTh OUOJOTHYECKYIO
POJIb YIJIEBOJOB, JTUIIUIOB,
HYKJIEMHOBBIX KUCIIOT, AT® B
o0ecrieyeHUH )KU3HE e TeTbHOCTH
KJIETKU YU OPTaHU3MOB.

Boraenars pa3nuuus B CTPOCHUU U
¢ynkusax JJTHK u PHK.
IIporHo3upoBaTh MOCIEACTBUSA
HEJ0CTAaTKa UX JUIs OpraHu3Ma




[IpuHIHAIT KOMIUIEMEHTAPHOCTH,
npaswio Yapradda.

11 Crpoenue, GyHKIHH KitoueBbie moHsTHS JlaBatp ompeneneHus KIFUeBbIM Ypok uzydeHus u
MPOKAPHOTHYECKON [IpokaproTsl. DyKapuOTHI. TOHSATHUSIM. NEPBUYHOTO
KJIETKH. OOBeKTHI: HaspiBaTs: 3aKpEIUICHUS

Oprasoubl MPOKAPHOTHYECKON - YaCTH M OPTaHOMIBI HOBBIX 3HAaHUM.
KJIETKU: KJIETOYHAs CTEHKa, POKAPHOTHYECKON KIETKH;
MeMmOpaHa, HyKJICOTH]I, - OKOJIOTHUECKYIO POJIb OaKTEPUiA.
kosbiesas JJHK (rurazmuna), OnuceIBaTh BIUSHUC
pubocoma. 00J1€3HETBOPHBIX MUKPOOPTraHU3MOB
daKTsr: Ha COCTOSIHHE MaKpOOpraHu3mMa.
JlosinepHble KIETKH. Beinensars paznuans B
PaznooOpaszue. ®opma KIeTOK CTPOEHUHU KJIETOK FYKapUOT U
6axtepuil. PacipocTpanenue u MPOKApHOT.
3HaueHue OakTepuil B Npupo/e. PackpbIBaTh CymHOCTH Iponecca
[Ipouecc: CHopooOpa30BaHMUSL.
CnopooOpa3oBaHue. Hcnonws3oBath mpuoOpeTeHHbIE
3HAHUA B MOBCEIHEBHOM JKU3HU IS
poUIAKTUKH 3a00JICBaHHM,
BBI3bIBAEMBIX OAKTEPHUSIMHU.

12 DykapuoTudeckas KittoueBbie MOHATHS: JlaBaTh orpenereH sl KIIIOUEBbIM Komb6unupoBan-
kieTka. OCHOBHbIE DyKaprOThl. DKK3AIUTO. MTOHATHSIM. HBIN YPOK.
OpraHouibl KJIETOK. OHpouuTo3. ['amio u Ha3zbiBaTh: MeMOpaHHBIE U

13 CrpykTypHO- TIUIITIONTHBIN Ha0Op XPOMOCOM. HEeMEMOpaHHBIE OPraHOU/IbI KomOunuposan-
(GyHKIIMOHATBHAS Kapuorumn. KIICTKU. HBI ypOK.
OpraHu3aIus KIeToK OOBEKTHI: BoiensaTe 0COOEHHOCTH CTPOCHUS
9yKapuOTOB. OpraHousibl KJIETKM 3YKapHOT.  PYKApHUOTHUYECKOM KIIETKH.

Kneroynoe sapo XpOMOCOMBI.
DaKThI:

Ctpoenue kneTku. OCHOBHBIE
YacTU U OPraHOUIbI KIETKHU, UX
¢ynkuuu. CtpoeHue u GpyHKIUN
XPOMOCOM.

[Ipouecc:

[MuHo1EeTO3 U (harouuTo3.
MexaH13M 1 0OCOOCHHOCTH.
3aKOHOMEPHOCTH, TEOPUHU

>KI/I,ZLKO CTHO-MO3an4HaA MOJACIIb

PKHUBOTHOM KIJICTKH.

MX 3HAYEHUE B KU3HU KIETKU U
cTpoeHue sijipa. PackpbIBaTh
B3aMMOCBSI3b CTPOEHHS U QyHKLUH
MeMOpaHbl KJIETKH.
Paznuuath MexaHu3M
NUHALUTO3a U
¢aromuro3sa.

[epeuncnsaTs QyHKIMH

CpaBHUBATH CTPOEHHE PACTUTEIHHON U

OnuceIBaTh OpraHOUJAbI HUTOIIa3MbI U




CTPOCHHUSI MEMOPAHBI.

CTPYKTYPHBIX KOMIIOHEHTOB
anpa.

XapakTepu3oBaTh CTPOCHHUE

U COCTaB XpOMaTHHaA.
[Iporno3upoBats NOCIHEACTBUS
JUIA XKU3HEACATCIbHOCTHU
KJIIETKH, HAPYLICHHUS

GYHKIIUNA OPTaHOUIOB KJIETKU U
YTpaThl aapa

14 MeTtabonn3m — 0OCHOBa KirroueBble MOHATHS /laBaTb onpeneneHns KIF4YeBbIM VYpoxk n3ydeHus u
CYIIECTBOBAHMSI )KUBBIX MeTtabonu3m. Jluccumusinus. MOHSITHSIM. MEPBUYHOTO
OpraHu3MoB. AHAOOJIU3M. bpoxenue. I mukonms. O06bsacHATh posib AT® B 0OMene 3aKpETUICHUS
Bbuocunres Genka. T"omeocTas. BEIIECTB B KIIETKE. HOBBIX 3HAHWH.

15 DHEpPreTUIeCKuit OOBEKTHI: HaswiBaTh dTams
00MeH — KaTaboIu3M. AHa’pOOHBIC U aPPOOHBIE PHEPTETHYECKOTO OOMEHa.

OpPraHN3MBlI. XapakTepu30BaTh:

DakThI: - CYLHOCTh ¥ 3HaueHue oOMeHa
OOMeH BelllecTB U MpeBpallieHue BEILECTB;

SHEPTUH — CBOMCTBO KUBBIX - 3Tarnbl YHEPreTHUECKOT0 0OMEHa B
opranu3mMoB. OpraHusm - KJIETKE Ha PUMEpE paclleryICHUs
OTKpPBITAsi SJHEPreTHUECKas TJTFOKO3BL.

cucTeMa. JTarnbl SHEPre€TUYECKOTO

oOomeHa. I PeKTUBHOCTD

SHEPreTUYECKOro mpouecca

a’p060B. OcobeHHOCTH OOMEHa Yy

rpruOOB 1 OaKTEepHUil.

IIpomecc:

OOMeH BeILeCTB U IpeBpalleHle

DHEPruu. DHEPreTUYECKUN

0OMEH: NMOATOTOBUTENIbHBIN

HTar, O6eCKUCIOPOAHBIMH,

KHCIIOPOIHBIM.

16 ABTOTpO(DHBIN THIT KiroueBbie nonsaTus JlaBaTh onpenencHus KIF0UYEBbIM Komb6unupoBan-
oOmeHa. DOTOCHHTE3. Metaboau3m. ACCUMUIIAIIMSL. HOHSTHSIM. HBIH ypOK.

OO0BexTsl ABTOTpO(HBIE U
reTepoTpoHbIE OPraHU3MBbI.

daktrl

OnuceIBaTh TUILI TMTAHUS
JKUBBIX OPraHHU3MOB.

IIpuBOoUTH IPUMEPHI




Opranu3M-oTKpbITast
SHEpPreTUYecKas CUucTemMa.
HcTounuky dHEpruM peakiuin
CBETOBOM U TEMHOBOMU a3.
Turnbl MUTaHUS: ABTO-TETEPO-
mMukcotpodHoe. OcobeHHoCTH
0OMe€Ha BEIIECTB Y KUBOTHBIX,
pacTeHuii, bakTepuil.
IIpouecc

@DOTOCHHTE3: CBETOBAA U
TeMHOBas! (a3bl.

aBTOTPO(HBIX U TETEPOTPOPHBIX
OpraHu3MOB. XapaKTepHU30BaTh
CYITHOCTH (pOTOCHHTE3A.
Jloxa3pIBaTh, 4TO OPraHU3M
pacTeHusi — OTKpBITast
HHEPTeTUYECKasi CHCTEMA.

17 JKW3HEHHBIN UK KinroueBbie nmoHsATHA JaBaTp onpeienieHust KIIH0YEBbIM Kombunmnposan-
KJIETOK. JKW3HEHHBIN UK. MTOHATUSAM. HBIN YpOK.
DaKThI OnuceiBaTh:
PasMHOkeHME — CBOKCTBO - nponecc ynsoenns JIHK;
OpraHu3MoB. JleneHue KIeTkn — - IOCJIEI0BATENHHO (ha3bl
OCHOBA pOCTAa, Pa3BUTUS U MHTO3A.
Pa3MHOKEHHSI. OOBACHSATS:
MuTo3 — CyIHOCTb ¥ 3HaYEHUE. - 3HAYEHHE NpoLecca YABOCHUS
IIpouecc JHK;
Jlenenue KIETKU — MUTO3. - CYLIHOCTh ¥ OMOJIOTHYECKOe
3HAYEHHE MHUTO3A.
18 Heknetounsie popmbl KiroueBbie nouaTus JlaBath onpeneneHny KIFo4eBbIM KomOunuposan-
KU3HU. Bupycel u Bupyc. MTOHATHSIM. HBIAYPOK.

OakTepuodarm.
Knerounas teopusi.

I'enernueckas uHGoOpmanus.
OOBbeKThI

Bupycel, 6akrepuodaru. OaxTs
CrpoeHue BUpyca: TCHETHYECKU
MaTepHall, Karcu u
pa3MHOXKEHHE.

3HaueHue B MPUPOJIE U KUZHU
YeloBeKa: BUPYCHI KaK
BO30yauTENnu OOJIe3HEH;
BHUPYCHI, HHPUIUPYIOIIHE
OaKkTepuu.

MepsI TpohUITaKTHKH
pacipoCTpaHeHHUs] BUPYCHBIX
3aboneBanuii. [lpodunaktrka

OnuceBaTh Impouecc

IMPOHUKHOBCHUSA BUPYCa B KIICTKY.

Hcnosap30Bath IpuoOpEeTEHHBIE
3HAHHS O BUPYCax B
[IOBCEIHEBHOM YKU3HU IS
npo(UIAKTUKN BUPYCHBIX
3a00J1€BaHMUIA.




CIINa.
SBnenus [Tapasutusm Ha
TE€HETUYECKOM YPOBHE.

Tema Ne4 PazMHOk’EHHUEOPTraHU3MOB.

19 becnionoe KunroueBbie noHsTHA JlaBaTp onpeneneHue KIr4eBbIM Ypok
Pa3MHOXEHHE Pa3zmnoxenue. Ilonosoe MTOHATHSIM. KOMILJIEKCHOTO
pacTeHUH U KUBOTHBIX. pa3MHoxkenue. becronoe Jloka3bIBaTh, 4YTO Pa3MHOKEHUE npumenenus 3YH.

Pa3MHOXEHUE. — OJTHO U3 BaKHEUIINX CBOMCTB

DakThl *KUBOH npuposl. CpaBHUBATh

Turmbr 6ecrosoro pa3sMHOKEHUS. | OECII0JIOE U TOJI0OBOC

[Ipouecc Pa3MHOKEHHE U JIeNIaTh BHIBO/IBI

Pa3zmuoxenue: 6ecroroe, Ha OCHOB CpaBHEHHUSI.

MIOJIOBOE. ApryMeHTHPOBATH CBOIO TOUKY
3peHHUsI O 3HAYCHUH JIJIsT
SBOJIIOIMH KU3HU Ha 3eMJIe
MOSIBJICHUS MTOJIOBOTO
Pa3MHOXKEHHUSL.

20 [TonoBoe KiroueBbie moHsaTHs JlaBathb ompeneneHus KIFOYeBbIM Kom6unupoBan-
pPa3MHOKEHHUE. I'ameTrorenes. MTOHSTHSIM. HBIW YPOK.

OO6pazoBaHuE MOJOBBIX
KJIETOK. Meno3.

OBorenes. CnepMaroreHes.
OnnooTBOpEHNE: HAPYKHOE,
BHYTpPEHHEE, IBOMHOE.
OOBbeKThI

CrpoeHue noJIOBbIX KIIETOK.
@DaKTel

3HaueHHE raMeTOreHe3a.
buonornueckoe 3HaueHue
OIUIOJOTBOPEHUS

[Ipouecc

O06pa3oBaHueE MOJOBBIX KIETOK.
Craguu pa3MHOXEHHUSI, POCTa,
co3peBanusd. Meio3. Passl
IIEpBOTO U BTOPOTO
MEWOTUYECKOIO JIEICHUS.
OnoJ0TBOpEHKE: HAPY)KHOE U
BHyTpeHHee. IckyccTBEHHOE
ONBIICHUE Yy PACTEHUN U

Ha3zwiBaTh cTagumn
raMeToTeHe3a, THIIhI
OILJIOAOTBOPEHHMUSI.
OnucHIBaTh:

- CTPOEHHE T0JIOBBIX KJIETOK;

- Ipoliecc Meno3a.

BriaensaTs oTnuumnsa Meios3a oT
MHTO3a, THIIAMH
OILJIOAOTBOPEHHUSI.
XapakTepu3oBaTh CYITHOCTb U
3HA4YEHHE OIJIOI0TBOPEHHS.
OOBACHATH OMOJIOTHYECKUI
CMBICIT ¥ 3HaUYEHHE MeH03a.




OIINIOAOTBOPCHUC Y ) KUBOTHBIX.

Tema NeS MnauBuiyalibHOE pa3BUTUE OPraHU3Ma

21 OMOpuoOHATBHOE KirroueBsle moHATHS JlaBatb onpeneneHus KIH4eBbIM Ypoxk n3ydeHus u

pa3BUTHE KUBOTHBIX. Onrorenes. OMOpHOTEHE3. HOHSTHSIM. [IEPBUYHOTO
@DakThl HaspiBaTs: 3aKpeIlICHUs
OMOpHOHATIBHBIN IEPUO] - IEpUOJIbl OHTOTECHE3a; 3HaHUMU.
pasButusl. [IpyurHel HapylIeHUs | - TPUYUHBI HAPYIICHUS
Pa3BUTHS OPTaHU3MOB. Pa3BUTHSI OPraHU3MOB.
[Tponiecc OnTOTrEHE3. OnuceIBaTh MPOIECC IMOPUOTEHE3A.
Dtarnbl SMOpHUOTeHe3a.

22 [TocTamOpHoHanbHOE KirroueBbie noHATHS [aBatp onpeneneHns KIFOYEBbIM Ypok uzydeHus u
pa3BUTHE )KUBOTHBIX. OnTorenes. [loctambpuorenes. TTOHSITHSIM. MIEPBUYHOTO
buorenernueckunii buoreneTnyecknii 3aK0H. Yurarh OMOreHETUYECKUH 3aKOH. 3aKpeIUICHUs
3aKOH. @DakThl Ha3biBaTs: 3HaHUM.

[TocTaMOpHOHANBHBIN TEPUOT - TUTTBI TOCTAMOPHUOHAITBHOTO
Pa3BUTHSL. pa3BUTHS,

ITpouecc - IPUYMHBI HAPYUICHUS] Pa3BUTHS
Otansl NOCTIMOPUOHATIBHOTO oprann3mMoB. ONUCHIBaTh 3TAIbI
Pa3BUTHAL MOCTAMOpUOTEHE3A.

23 OO6mme KiroueBbie MOHATHUSA JlaBaTh omnpeienieHus KI0UYEBbIM Ypok
3aKOHOMEPHOCTHU Omntorenes. PenponykrusHoe MOHSTHSIM. KOMIIJIEKCHOTO
OHTOT'€HE3a. 3I0POBbE; €r0 3HAYCHUE VIS Ha3biBaTh: npuMmeHenns 3YH.

24 PazBurtue OpraHusMma u 6y,[[y1].[I/IX IMOKOJICHUH JIIO/CH. - IEpHUOAbI OHTOI'CHE3a YCJIOBCKA,

OKpYyXKaromas cpeaa.

ITocnencTBus BIMSHAS
QJIKOT0JIsl, HHKOTHHA,
HApKOTHKOB Ha Pa3BUTHE
3apopiia yenoBeka. IIporecc
OHTOreHe3 JeoBeKa.

- IPUYHUHBI HAPYIICHUA PA3BUTHA

OpraHus3ma. CpaBHI/IBaTL 3apOAbIIN

YCJIOBCKAa U JPpYrux
MJICKOIIMTAIOI X JKUBOTHBIX U
J1€J1aTh BBIBOAbBI HA OCHOBC

CpaBHECHHSI.
OOBICHATD:
- OTPHIIATEILHOC BIIMSHUE
aJIKOTroJIs, HHUKOTHHA,

HApPKOTUKOB Ha pPAa3BUTHUC
3apoJbllla YCJIOBCKA,

- BJIUAHUC MYTAarcHOB.




BEISBISATE UCTOUHUKU MYTareHOB B
OKpyXarolien cpezie (KOCBEHHO).
Hcnosb30BaTh NpUOOpETEHHBIE
3HAHUS JJIs1 COOIOACHUS Mep
npo(UIAKTUKY BPEJHBIX TPHUBBIUEK

Tema Ne6 OCHOBBI TEHETHKH U celeKIni. OCHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH.

25

Hcropus
MPEJICTaBICHUN O
HaCJIEACTBEHHOCTH.
['ubpunonoruueckuit
METO/] U3y4eHUs
HacJeI0BaHUs
MIPU3HAKOB.

| u 1l 3akoHBI
I".Mennens.

1

KunroueBbie noHsTHA
I'eneruxa.
I'en. I'enotumn. ['ereposurora.
AmnenbHble TeHbL. ['OoMo3HTOTA.
JIOMUHAHTHBIN PU3HAK.
PeneccuBHBIN pU3HAK.
MonorudpuaHoe cKpeluBaHue.
N3menunBocth. Hacnencrsen-
HOCTb. DeHoTu.
®DaKThI
HacnenctBeHHOCTE U
W3MEHYUBOCTbH - CBOMCTBA
opranusma. ['eHeTrKa — HayKka o
3aKOHOMEPHOCTAX
HACJIEICTBEHHOCTH U
WU3MEHYMBOCTH. MeHIenb-
OCHOBOIIOJIO’KHUK T€HETHKHU.
CraTuyeckuil XapakTep 3aKOHOB
I'"Mennens. Ananuzupyroiiee
ckpeutuBanue. L{luronornyeckue
OCHOBBI T€HETUYECKUX 3aKOHOB.
SBnenus
HacnencrBeHHOCTD.
HN3meHunBOCTH
3aKOHOMEPHOCTHU, TEOPUHU
3aKOHOMEPHOCTH HACIEAOBAHUS
yCTaHOBJIEHHbIE MeHienem:

- 3aKOH IOMUHUPOBAaHUS;
- 3aKOH pacUICIICHHUS;
- 3aKOH YUCTOTHI FaMeT.
CoortHotenre (GeHOTHIIOB MPU
AQHAIM3UPYIOIIEM CKPEIIMBAHUN

JaBaTp onpefeneHust KI04YEBbIM
TTOHSITHSIM.

XapakTepru30BaTh CYIIHOCTb
OMOJIOTUYECKHX TPOLIECCOB
HACJIEJACTBEHHOCTH 1
W3MEHYHBOCTH.

OOBACHSATD:

- IPUYHHBI
HACJIEJICTBEHHOCTH U
M3MEHYUBOCTH;

- POJIb TCHETUKU B
(GhOpMHUPOBAHUH €CTECTBECHHO-
HAay4YHOU KapTHHBI MUpa, B
MPAKTHUYECKOH AeATeIbHOCTH
monei. OOBICHATh 3HAYECHUE
rUOpPUA0JIOrHYECKOro METOo1a
I'.Mennens.

BocnpousBoauts GopMyIHpOBKH
npaBuiia eAMHO0Opa3us u
MpaBHJIa PaCIEIUICHUS.
OnuceiBaTh:

- MEXaHU3M MPOSBICHUS
3aKOHOMEPHOCTEMN
MOHOTHOPHUIHOTO CKPEIINBAHNUS;
- MEXaHU3M HEMOJIHOTO
JTOMHHHUPOBAHHUSL.
AHanM3uUpOBaTh COJIEPKAHNE
CXEMBbI HacleOBaHUSI IPU
MOHOTHOPUIHOM
CKpEIINBaHHH.

CocraBiATh:

- CXeMy MOHOTHOPHTHOTO

KomO6unupoBan-
HBIN YPOK.




1:1.

CKpELIBaHMUS,
- CXeMY aHAJIM3UPYEMOT0O
CKpEUIMBaHMS U HETIOJIHOTO
JOMUHUPOBAHHSL.

Ornpenensrs:

- 10 (heHOTHUIY TEHOTUT U, HA0OOPOT;
- TI0 CXE€ME YHMCIIO TUTIOB FaMeT,
(E€HOTHUTIOB U TE€HOTHIIOB,
BEPOSTHOCTH TPOSIBIICHUS

NPU3HAKA B TOTOMCTBE.

26 JurubpuHoe u KirroueBsle moHATHS JlaBatpb onpeneneHns KIH4YeBbIM Kom6unupoBan-
HOJUTHOpHIHOE AnnenpHble TeHBL ['omMo3urora. HOHATHUSAM. HBIN yPOK.
CKpelnIuBaHue. 3aKOH I'ereposurora. Jlurubpunnoe OnuceIBaTh MEXaHU3M TIPOSIBIICHUS
Meunenst — 3aK0H ckpemuBanue. [Ipuznaku — 3aKOHOMEPHOCTEN JUTUOPHUIHOTO
HE3aBUCHUMOTO JIOMUHAHTHBIE M PEIIECCUBHBIE. ckpentuBanus. DopmynupoBaTh
HacJIeA0BaHUs. ®DakThl 3aKOH HE3aBHCUMOTO HACJIEIOBAHHUS.

VYcnoBus MposIBIEHUS 3aKOHA HaspiBath ycinoBus 3aKoHa
HE3aBUCHMOI'O HACIECOBAHUS. HE3aBHUCHUMOTI'O HACIEAOBaHUS.
CooTHOIIEHHE TEHOTUIIOB U CocTaBiiTh cXeMy AUTUOPUIHOTO
(heHOTHUIIOB IIPU MPOSBICHUU CKpELIMBAHMUS.

3aKOHA HE3aBUCUMOTO AHanu3upoBarh:

HaciaeqoBauusg 9:3:3:1. - COJIEpKaHME OIPEICTICHUM,
[Ipoueccsl OCHOBHBIX MTOHATHIA;

MexaHnu3 Hacneq0BaHUs - CXeMY AUTUOPUIHOTO
MPU3HAKOB MPHU JUTUOPUTHOM ckpeuuBanus. OnpenensaTh 1o
CKpELIMBAHUU U CXEM€ YHCIIO TUIIOB I'AMET,
HOJIUTUOPUIHOM. (eHOTUIIOB U TEHOTHUIIOB,
3aKOHOMEPHOCTHU U TEOPUHU BEPOSTHOCTH MPOSIBJICHUS IPHU3HAKA
3aKOH HE3aBHUCUMOTO B IIOTOMCTBE.

HacJe10BaHus

27 XpOMOCOMHasI TEOpUs KitoueBbie nouaTus JlaBatpb onpeneneHus KIr4eBbIM KomMOunupoBan-
HAaCJIEeACTBEHHOCTH. I'pynna cuensenus. [ToHTHAM. HBIN YPOK.
CuemieHHOE ['eneTnyeckue KapThl. ®opMynHpoBaTh 3aKOH

HacJI€JOBaHUC I'CHOB.

dakTrl
CreruieHHO€E HacJIEI0OBaHNE

T'CHOB. HapymeHHe CICILICHUSA.

I'eneTnueckue KapThl.
SIBieHusa

CLEIUIEHHOTO HACJIEI0BaHUs
T. Moprana. OOBSICHSITS:

- CYILIHOCTb CLEIJIEHHOTO
HaCJIEIOBaHU;

- IPUYMHBI HAPYIIEHHUSI CLICTUICHUS,




CueruieHHOE HaclieZJOBaHUE.
IIpouecc

[Tepexpect xpomocom
(kpoccuHroBep).
3aKOHOMEPHOCTH, TEOPUU
3akon T.Moprana.
XpOMOCOMHAsI TEOPUS
HACJICJICTBEHHOCTH.

- OMOJIOTHYECKOC 3HAYCHHUE
MEePEKPECTa XPOMOCOM.
Ha31)IBaTI> OCHOBHBIC ITOJIOKCHUA
XpPOMOCOMHOM TEOPUHU.

28 I'enernka nona. KunroueBsl noHsTHA JaBaTp onpeienieHust KIIH0YEBbIM Kombunnposan-
Hacnenosanune AyTocoMbl. 'OMOTaMEeTHBIN MO, | TOHATHSIM. HBIW YPOK.
MIPU3HAKOB, OO6bekT Ha3biBatsh:

CICIUICHHBIX C ITOJIOM. [TosioBBIE XPOMOCOMBI. - TUIIBI XPOMOCOM B T€HOTHIIE;
®daxThI - YHCJIO ayTOCOM U MOJIOBBIX
HacnemoBanue 3a00JieBaHui XpPOMOCOM Y YEJIOBEKa U Y
CLEIUICHHBIX ¢ nojoM. [Iporecc npo3odua.

I'enernueckoe onpeaeneHue [IpuBOAUTH TPUMEPHI MEXaHNU3MOB

rnoJjia y yejaoBeka. @akTopsl U OIpeesIeHUs MoJa.

MEXaHH3MBbI CIEIICHHS C ITOJIOM OOBACHSATD: - IPUINHY

HacleIOBaHUS. COOTHOIIIEHHS MOJIoB 1:1;

3aKOHOMEPHOCTH, TEOPUH - MEXaHU3M HacJIeJOBaHM

3aKO0H CILEIICHHOT'O JATbTOHU3MA U TEMO(HITHH.

HacJeI0BaHUS. PemraTe 3agaun Ha crieIUICHHOE C
II0JIOM HacJIeJIOBaHUE.

29 I'enotnm kak KiroueBble OHATHA JaBaTh onpeienieHus: KIH0YEBbIM KombunmnpoBaH-
IIEJI0CTHAS CHCTEMA. I'enom. I'enomuka. MTOHATHSIM. HBIN YPOK.
BzaumoaeiicTBue BzaumonelicTBre reHoB. OnuceiBaTh CTPOEHUE I'eHA
T'€HOB. dakThl 3ykapuoT. [IpuBoauTe npumepsl

CoBpeMeHHbIE MPEJICTABICHUS O B3aHMOJICHCTBHS I'eHOB. YKa3bIBaTh
re’e ¥ reHome. I'eHoTHIT — XapakTep B3aMMOJCHCTBUS:
CHUCTEMa B3aUMOJICHCTBYIOLIUX JIOTIOJIHEHHE, T101aBIICHUE,

T€HOB. CYMMAapHO€ JIEUCTBUE, HA
[Ipoueccsl KauyeCTBEHHBIEC U KOJINYECTBECHHEIEC
BzauMopelicTBue reHOB U UX MPU3HAKHU.

MHO>XECTBEHHOE JCHCTBUE.

30 Ucropus KroueBrble moHATHS JaBatb onpeneneHus KIHO4eBbIM KomMOunupoBan-
MpeICTaBJICHHS 00 HN3menunBocts. HopMa peakuuu. | HOHATHSIM. HBIU YPOK.

U3MCHYMNBOCTH U
HaCJICACTBCHHOCTH.

®daxtel HacnegcrseHHas
(reHoTUIIUYECKAs) U

HaseiBaTh:
- Pa3JMYHBIE BUJIbI U3MEHYUBOCTH;




3MeH4YnBOCTD:
HacJIeCTBEHHAd U

HEHACJIEACTBCHHAS
(MomudukanmonHas).

- YPOBHHU U3MEHEHUS
TE€HOTHIIA, BUABI MyTaLlUM.

HEHaCJIeICTBEHHAs!. KomOunaTuBHas u MmyrauuonHas | [IpuBOAMTH IPUMEPHI PA3IMIHBIX
U3MEHYUBOCTb. Myranuu. Tunel | rpymnm MyrareHoB.
MYyTAalMi 10 MECTY XapakTepu3oBaTh:
BO3HHUKHOBEHUS: COMaTUYECKUE - IPOSIBIICHUE
U TeHepaTuBHBIC. TUTIBI MO AU (PHUKAITIOHHOM
MYTAallU{ [0 YPOBHIO U3MEHEHUS! | H3MEHUYHUBOCTH;
FeHEeTUYECKOTO MaTepuaa: - BUJIBI MYyTaIIUM.
TE€HHBIE, XPOMOCOMHBIE, OOBSACHATH MEXaHU3M
T€HOMHBIE. BO3HUKHOBEHUSI PA3JINYHBIX BUJIOB
SBnenus W3MEHYNUBOCTH.
['pynnoBoii xapakrep
MO (DUKATTUOHHOU
W3MEHYUBOCTH Y TCHETHYECKHU
OJIM3KUX OPraHU3MOB.

31 DeHOTUNYECKAS KinroueBbie nmoHsTHA JlaBatpb onpeneneHus KIr4YeBbIM Kom6unupoBan-
(MomuduKanoHHas) Momudukanus. Hopma peakuuu. | MOHATHSIM. HBIN yPOK.
U3MEHYHMBOCTh ®daktel MoaudukanuonHas XapakTepu3oBaTh NPOSBICHUS

M3MEHYUBOCTD. MOAU(PUKAITIOHHON N3MEHUNBOCTH.
SBnenus VYka3bIBaTh (haKTOPHI BIUSIONINE HA
['pynnoBoii xapakrep dbeHoTun opranuzma.
HACJIEJICTBEHHOM N3MEHYUBOCTH. | OOBACHATDH, KAK MOXKHO
MIPAKTUYECKU BIIMSIS, U3MEHATH
dbeHoTun opraHuzma.
Tema No7 OCHOBEI CEJIEKIIHH.

32 MeTobl ceneKiuu KiroueBbie nouaTus JlaBatb onpeneneHus KIHO4YEeBbIM KomMOunupoBan-

pacTeHui U KUBOTHBIX. Cenekuus. Coprt. I[lopona. MOHSTHUSIM. HBIN YPOK.

®DaxThl

I'enetuka — TeopeTHueckue
OCHOBHI cenekiuu. OCHOBHBIE
METO/IbI CEIEKIUU:
rubpuan3anus (BHyTpUBHIOBas
Y OTJIAJICHHAsS ); UCKYCCTBEHHBIN
0TOOp (MaccoBBIl U
WHJIUBUIYaIbHBIN).

SBnenus

I'erepo3uc (KU3HEHHAs CUIIA).

Ha3zpiBaTh OCHOBHBIE METOIBI
CEJIEKLUH PaCTEHUN U

JKUBOTHBIX.

XapakTepu3oBaTh:

- posb yuenus H.M.Basumnosa o
LIEHTpax

IIPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHUN Ul pa3BUTUS CEJICKLUN;
- METO/IbI CEJIEKIIUY PACTEHUN U
JKUBOTHBIX. BbIIensaTh pasnnune




3aKOHOMEPHOCTH, TEOPUU
VYuenue H.M.BaBunosa o
[EHTpax MHOT000pa3us u
IPOMCXOKACHUS KyITbTYPHBIX
pacTeHui.

MacCOBOTO U UHMBH]IYaJIbHOTO
0TOOPOB.

OOBACHSATD:

- IPUYHHEI 3aTYXaHUS TeTEPO3HCA;
- IPUYHUHBI TPYTHOCTH
MOCTAHOBKH MEXBHUIOBBIX
CKpPEUIMBAHMI.

33 Cenexuus KitoueBbie moHSATHS JlaBaTh ornpeneneHus KII0UYeBbIM Kom6unupoBan-
MUKPOOPraHU3MOB. [IITamMMBbI. BHOTEXHOJIOTHH. MIOHATUSM. HBIN YPOK.
OcHoBHbIE buostuka. I'eHHas nHXeHEpHs. IIpuBOUTE IPUMEPHI
HaIpaBJICHUS Knonuposanue. TpaHcreHHbIe MPOMBIIIJIEHHOTO MOJIy4YEHUS 1
COBPEMEHHOU (remeTruecKu WCIIOJIb30BAHKUE TTPOTYKTOB
CEJICKIIUU. MOTU(UITUPOBAHHBIE KU3ZHENESATEIbHOCTH
buorexnonorus: OpraHHu3MBbl). MHUKpPOOPraHn3MoB. Beiiensate
TOCTHXKEHUS U OO6beKThI npoOJIeMbl ¥ TPYAHOCTH T€HHOM
MEePCIEKTUBBI Mukpoopranu3mMsI (IITaMMBI ). WHXEHEPUHU.
pa3BUTHSL. I'MO. BBIABIATE NPEUMYIIECTBO

@akTbl KJIOHUPOBAaHUS IO CPAaBHEHUIO C
buorexHoorus, ee JOCTHKEHUS | TPAAULIMOHHBIMU METOAAMH
Y MIEPCIEKTHUBBI PA3BUTHSL. CeNeKUNH. AHATU3UPOBATH U
[IpoGnembl TeHHOM MHKEHEPUU. OLICHUBATh 3HAUCHUE
HcnoabzoBanue I'MO. OMOTEXHOJIOTUH JJIs PA3BUTHS
DKCIEPUMEHTHI 110 CENbCKOX035CTBEHHOTO
KJIOHUPOBAHUIO )KUBOTHBIX U IIPOU3BOJCTBA, MEAUIIUHCKOM,
pacTeHui. DTUYECKHUE ACTICKTHI MUKPOOHUOJIOTUYECKOMN U JPYTUX
pa3BUTHS UCCIIEIOBAHUN B OoTpaciieil TPOMBIIIEHHOCTH.
OMOTEXHOJIOTHH (KIIOHUPOBAHHE Hcnonb3oBaTh NpuOOpETEHHBIE
YeI0BeKa). 3HAHUS JJI1 OUEHKH 3TUYECKUX
[Ipoueccr Knonuposanue. aCIEKTOB HEKOTOPBIX
Oranel. 3HaUEHUE. UCCIIeIOBaHMM B 00J1acTH
OMOTEXHOJIOTUH.

34- IToBTOpEHUE TecroBast KOHTpoOJIbHAsI pa0OTa B HECKOJIBKUX BapUaHTaX U3 3aJJaHUN VYpOK KOHTpOII,

35 IIPONIEHHOTO pPa3HOro BU/A, COOTBETCTBYIOIKX TPEOOBAHUSM K YPOBHIO OLICHKH U
Marepuana. MIOATOTOBKH BBIITYCKHHUKOB. KOPPEKLHH

- 3ayianust ¢ BBIOOPOM OTBETOB; 3HAHUH.

- SaﬂaHI/ISI (¢10) CBO60,Z[HLIMI/I KpaTKUMHU U Pa3BCPHYTBIMU OTBCTAMMU,

- SaﬂaHI/IC Ha COOTBETCTBHUC,

- 3ajaHue HA YCTAHOBJICHHE B3aUMOCBSI3Eil;




- 3anoHeHUe CPaBHUTEIbHBIX TaOJIHIL;

- 3a1aHre Ha HaXO0KJICHUE ONTMOOK B IPUBEICHHOM TEKCTE,
- 3alaHue ¢ UCTOJIb30BaHUEM PHCYHKOB U CXEM;

- [Ipocrelimme reHeTU4eCcKue 3a1a4u.

KaJIEH)IapHO-TeMaTI/I'leCKOQ IJIAHUPOBAHUE 11 xaacc

No Tema paznena, ypoka KonunyectBo Conepxanue TpeboBanus K ypOBHIO Tun ypoka ara
ypoka 4acoB MOJTOTOBKH
oOyyJaronierocs
Pa3nes |. Yuenue 06 3Bosronnu opranudeckoro mupa. Tema Ne 1 3akoHOMepHOCTH pa3BUTHS KUBOI MPHUPO/IbI. JBOJTIOLMOHHOE YUYeHHe.
1 Ucropus 1 KiroueBsrle nonsaTus JlaBaTh onpeienieHust KI0YEBbIM BBoanHbI ypok

SBOJIIOIIMOHHBIX UIEH.
3HaveHue padoT
K.JIunues, yuenus
2K.b.JIamapka.

Opomonus. Kpeannonusm.
Tpanchopmusm.
Knaccudukanus. TakcoHsl.
DakThI

Hctopust 3BOTFOITMOHHBIX
ujei. Beenenue tepmuHa
«9Bomronua» 111.bonne.
[IpencraBneHue o CyImHOCTH
JKU3HU U €€ Pa3BUTHH
(Kondymwuii, [{uoren, darec,
Amnakcarop, Jlemokpur,
[Tudarop, ['nnmoxpar,
Apwucrotens). ['ocrioacTBo
HJICATMCTUYCCKUX UICH.
Kputuka teopun K.b.JIamapka
€ro COBpEMEHHUKaMHU.
3aKOHOMEPHOCTH

3aKOHBI «YTIpaKHEHUE U
HEeyNpa)XHEHUE OPraHoB» U
«Hacnenosanune
OIaronpUsATHBIX TPU3HAKOBY.

«Cucrema npupoas» K.JIunnes.

TTOHSATHSIM.
Ha3piBaTh y4eHBIX U UX BKJIA] B
pa3BuUTHE OMOJIOTHUECKHUX HAYK.
OOBACHATE:
- poJib OMOJIOTHH B
(bopMHUPOBAHUH HAYYHOTO
MHUPOBO33PCHHS;
- €JUHCTBO >KUBOU U HEXKUBOU
npupoabl. DopMyIupOBaTh 3aKOHBI
«YTpaxxHeHre U HeYIpaKHEHUE
OpraHoB» U
«Hacnenosanue
0JIarOTPUSITHBIX
MIPU3HAKOBY.

W3Yy4YCHUS U
MIEPBUYHOTO
3aKPETUICHHS
HOBBIX
3HaHHUHI




Teopun
OBOJIIOLIMOHHAS TEOPHS

DBOJIIOIIMOHHAS

teopus Y.JlapBuHa.
Pouib 3BOSIFOLIMOHHO
TEOpUH B
(dbopmMupoBaHUH
COBPEMEHHOU
€CTECTBEHHO — HAYYHOU
KapTUHBI MUpA.

KunroueBbie noHsaTHA
DBOJIIOIIMOHHAS MTAJIEOHTOJIOTHSL.
N3menuuBocTh (OnpeneneHHas u
HEOTpeIeTICHHAs).
HcKycCcTBEHHBIN U €CTECTBEHHBIN
oT60p. boprba 3a
CYIIIECTBOBAHUE.

DaKThI

EcrecTBeHHO-Hay4HbIE U
COIMATbHO-9KOHOMUYECKHE
MPEATNOCHIIKA BOSHUKHOBEHHUSI
yuenus Y./lapsuna. Poiss
SBOJIFOIIMOHHOW TEOPUU B
(hopMUPOBaHUH €CTECTBEHHO-
HAy4YHOW KapTHUHBI MUPA.

JaBaTp onpeneneHus KI04eBbIM
HOHSTHSIM.

Ha3biBaTh ecTeCTBEHHO-HAY4YHbIE
U COLIMAJIbHO-IPKOHOMUYECKUE
IIPEINOCHIIKA BOZHUKHOBEHUS
yuenus Y./lapBuHna.

OOBACHATH POJIb OMOJIOTHH B
(GbopMHUPOBAHUM HAYYHOTO
MHUPOBO33PEHUS.

Haxoauts undopmanuio B
pa3IMYHbIX UCTOYHHUKAX.

KomMO6unupoBas-
HBIN YPOK.

DBOJIOLIMOHHAS KinroueBbie nmoHsATHA JlaBaTh onpeienieHus: KII0YEBbIM Ypok u3ydeHus u
teopus Y.JlapBuHa. HcKycCTBEHHBIN U €CTECTBEHHBIA | TOHATHSIM. MIEPBUYHOTO
VYyenue Y./lapBuna 06 oT60p. boprOa 3a Ha3piBaTh OCHOBHBIE TIOJIOKCHUS 3aKpETUICHHS
HCKYCCTBEHHOM U cyuiecrBoBanue. Bujibl 00pbObI. yuenus Y.JlapBuHa o HOBBIX
€CTECTBEHHOM 0TOOpE. @DakTbl €CTECTBEHHOM OTOOpe. 3HaHUM.
Ponsb Teopuu B hopmMupoBanuu XapakTepu3oBaTh CyLIIHOCTh
€CTECTBEHHO- HAyYHOM KapTUHBI. | IEHCTBUS UCKYCCTBEHHOTO 0TOOpA.
IIpoueccer MckyccTBeHHBIM CpaBHUBATh UCKYCCTBEHHBIN U
ot0op. EcTecTBeHHBII 0TOOD. €CTECTBEHHBIN OTOOP U JIeNaTh
Boprba 3a cymecTBoBaHue. BBIBO/Ibl HA OCHOBE CPABHEHUSI.
Teopun Paznmuuate Buab1 oTO0pa; 1
DBOJIIOIIMOHHAS TEOPUS MPUBOIUTH PUMEPHI BUAOB 0TOOpa
Y.lapBuHa. 3a CYyILIECTBOBAHUE.
OO0BACHITL BKIIA]
IBOJIIOLIMOHHOW TEOpUU B
(dbopMHUpOBaHUE COBPEMEHHON
€CTECTBEHHO-HAyYHOU KapTHUHBI
MUpa.
Bun. Kpurepuu u KitoueBbie nouaTus JaBatb onpeneneHus KIrO4eBbIM KomMOunupoBan-
CTPYKTYpa. Bua. Kpurepuu Buna. MOHSITUSIM. HBIN YpOK.

I'enodonn. [omymnsims.

XapakTepu30BaTh KPUTEPUN




OOBeKTHI

Bunpl. ['epGapHbie U KUBBIE
9K3EMILISPBI PACTEHUN OJTHOTO
pona.

DaKThl

Bun, ero xpurepun. Hannuue
BUJI0B-JIBOMHUKOB,
penpoayKTUBHAS U30JISAIHS,
HEpaBHOMEPHOE paclpeeseHne
oco0eil B pezenax apeana.

Buja. OOOCHOBBHIBATh
HE0OX0IMMOCTb ONPEEIICHUS
BHUJIA TI0 COBOKYITHOCTH
KPUTEPHEB.

CocTaBiiTh XapaKTEpUCTUKY
BUJIOB C HCIIOJIb30BaHHE
OCHOBHBIX KPUTEPHEB.

DBOJIIOLMOHHAS POJIb
MyTau.

KunroueBbie noHsATHA
Myranuu. MyrareHsl.
DaKThI
Myranuu-maTtepuai Juis
€CTECTBEHHOTO 0TOOpa.
OOBEKTHI

Mytanuun

IIpouecc

Bnusiaue myranuii Ha
OpraHU3MBI.
3aKOHOMEPHOCTH
[TonynsuuonHo-
reHeTHYECKUe
3akoHomepHocTu(C.C.Yer
BEPHUKOB).

HaswiBaTh 3aKOHBI TEHETHKHU.
OOBACHATH IPUUUHBI

myTaruii. OG0CHOBHIBATH

pOJIb MyTaIui IS

€CTECTBEHHOT0 0TOOpA.
XapakTepu30BaTh 3HAUYCHHUE
MyTalul Ui MPAKTUKU CEIbCKOTO
X035ICTBA M OMOTEXHOJIOTHH.

KoMOunmpoBaHHbIH
YPOK.

I'eneTnyeckas
CcTaOMIILHOCTE
MOITYJISALIAMN.
I'eneTnueckue
MIPOLIECCHI B
MOMYJISALHSX.

KiroueBrle monsdaTus
Monymnsimus. I'enodony
nonynsuuu. [lonynsiunoHHbIe

BoJHBIL. [lpeiid renos. M3omsus.

Oo6wext [Homymsiumn

(OF) 4y 3

DKOIOTHYECKUE U
T€HETUYECKHE
XapaKTEPUCTUKH MOTYJISIHH.
MHuoroo0pa3ue momymsui —
YCIIOBUE ISl COXPaHEHUS
paBHoBecus. [lomymnsius-
JJIEMEHTapHAs

HaspiBats npu3HaKy MOIMyJISIUN.
[IpuBOAUTH TIPUMEPHI
MIPaKTUYECKOTIO 3HAUCHUS N3YUEHUS
NONYJISAUUNA. AHATU3UPOBATH
TE€HETUYECKHUE MTPOLIECCHI B
MONYJISLHUSX.

JaBatb onpezeneHue 3akoHy Xapau
Baiin6epra.

OO60CHOBBIBaTH POJIb
MHOT000pa3us MOMYJISAINi B
COXpaHEHUHU PAaBHOBECHUS B
IpUpPO/IE.

IToHnMars posb 3aKOHa B

Ypok uzydeHnus u
IIEPBUYHOTO
3akperuienust 3YH.




HBOJIIOLIMOHHAS €IMHUIIA.
IIpouecce! Honynauronusie
BOJIHEL J[peiid reHos.
3aKOHOMEPHOCTH

3akon Xapau BaiinOepra.

pPa3BUTUU IIPUPOIBI U
3HAYEHUS JJI YEIOBEKa.

Dopmsbl KirroueBsle noHATHS [laBatb OIIpEeACIICHUA KoMOuHupoBaHHbIH
€CTECTBEHHOI'O Bops0a 3a cymiectBoBaHme. KJIIOYEBBIM TOHATHUSM. YPOK.
otOopa. EctectBennslit 0TO0P. HasbiBath npuunny 60pb0ObI 32

JBroKymuid, CYLIECTBOBAHHUE.

CTaOMIN3UPYIOUINH, TTOJIOBOM, XapaxTtepusoBatb (popMbl

JTU3PYKTUBHBIN BUJBI OTOOpA. €CTECTBEHHOI'0 0TOOpA.

DaxTel CpaBHHUBATH JIEUCTBHE

JBuxymiue cuibl ((pakTopsbl). JIBHKYILIETO )51

DBOJIIOLUY, UX BIMSIHHUE Ha cTabuinm3upyrouero oroopa u

reHO(OH /] MOMYIISILIUH. JenaTh  BBIBOJ Ha  OCHOBE

EcTtcTBeHHbIl 0TOOD- r1aBHAs CpaBHEHHUSA.

JIBAKYILAsl CUJIA HBOJTIOLUN.

[Tpoueccsl

HanpaBneHHbIi 3BOJIOIMOHHBIN

MPOLIECC 3aKPETICHUS

ONPE/IETICHHBIX U3MEHEHU M.
[Tpucnocobnen- KinroueBbie nmoHsTHA JlaBaTp onpeienieHue KIr0YeBbIM KomOunnpoBaHHBII
HOCTb (aJanTamnus) AJlantanuu U ux MOHATHUSIM. YPOK.

OpPraHu3MOB K YCIIOBHSIM
BHEIIIHEH CpeJIbl KaK
pe3ysbTaT ACHCTBUSI
€CTECTBEHHOT'O 0TOODA.
JlaGopaTopHas pabora.

MHOT000pa3ue, BUIbI
ajarTaimi
(Mopdosornueckue,
(bu3noIornUecKue,
noBeicHuecKre). DakThl
[TpucnocoOIeHHOCTD Kak
COOTBETCTBUE CTPOCHHUS U
(GyHKIIMOHUPOBAHUS OPTaHHU3MOB
KOHKPETHBIM YCIIOBUSIM CPEIIbI
oOuTaHus. AnanTtanus Kak
PE3yIIbTAT 3BOJIFOIMH, BUJIBI
aganrtauuit. [Iponeccer
[Ipouecc hopmupoBanus
MIPUCTIOCOOICHHOCTH

XapakrepusoaTh:

- IPUCIIOCOOIEHHOCTb, KaK
3aKOHOMEPHBIH pe3yabTar
3BOJIIOLIUY;

- BUJIbI aIanTallui.

OOBACHATH B3aMMOCBSI3U
OPraHU3MOB U OKPY>KaIoLIeH
Cpenbl:

- MEXaHU3M BO3HUKHOBEHUS
IpUCHOCOOICHUH;

- OTHOCUTEJIbHBIN

XapaxkTep

IPUCTIOCOOTICHUH.

Bb1aBsITE IpHUCNIOCOOIEHHOCTD
OPraHu3MOB K cpejie OOMTaHusI.




Ornpenenarb OTHOCUTEIbHBIN
XapakTep MPUCIOCOOIICHHOCTH.

9 Bunoo6pazoBanue 1 KirroueBsle nmoHATHs JlaBatb onpezaeneHne KIF04eBbIM KoMOunupoBaHHbIi
Kak pe3yJbTaT Bunoo6paszosanme. [Iporpecc. MTOHATHSIM. YPOK.
MHKPO3BOJIIOLUH. Perpecc. ['eorpadmyeckoe HazwiBaTh criocoObt

BUI000pa3oBaHue. BUJ1000pa30BaHUs U IPUBOJUTD
DKOJIOTHYECKOE IPUMEPBHIL.
BHJ1I000pa30BaHuUE. OnuceIBaTh MEXaHU3M OCHOBHBIX
DakThl yTei BUI000pa3oBaHusl.
BunooOpa3oBanue-pe3yabTaT AHanM3upoBaTh U OLIEHUBAThH
sBosmon. CoxpaHeHue MOCIIEJICTBUS I€ATEIBHOCTH
MHOT000pa3us BUJIOB- YCIOBHE YEJI0BEKA B OKPYKAIOIIEH cperie.
YCTOMYHBOTO pa3BUTHUSA [IporHO3MpOBaTH PE3YIBTATHI
ouocdepsl. [Ipuanab W3MEHEHUH B OMocdepe B CBS3H C
BbIMUpaHus BUJI0B. [Iporecc M3MEHEHHEM OMOopa3zHOO0Opasusl.
Bunoo6pa3oBanue. XapakTepu3oBaTh:
- IPUYMHBI IPOLBETAHUS WU
BBIMHUPAHUS BUJIOB;
- YCJIOBUS COXPAHEHHUs BUJOB.
[IpuBOAUTH TIPUMEPHI
MIPOLIBETAIOLINX, BBIMUPAIOIINX UITN
MCYE3aI0IINX BUJIOB KUBOTHBIX U
pacTeHuil.

10 O6061enHue o 1 TectoBas KOHTpOJIbHASI pAOOTHI B HECKOJIBKUX BapHAHTaX U3 3aJaHU YPOK KOHTpOII,

TEeME. pa3HbIX BUJOB. OLIEHKH U
3amanus co CBOOOTHBIMU KPATKUMU U Pa3BEPHYTHIMU KOPPEKLUU 3HAHUM.
OTBETaMU. 3a/laHUsI HA COOTBETCTBUE.
3amaHus Ha HAXOXKIEHUE OMMOOK B IPUBEICHHOM TEKCTE.
3amaHus: 3aKOHYUTD (JOTMOJHUTE) MPEIOKEHHUE.
3aaHus C MCIOJIb30BAaHUEM PUCYHKOB, TaOJIHIL.
Tema Ne 2 Makpossonionus. buosiormyeckue nocjieACTBHs NPpHOOPETEHUs MPHUCIOCO0ICHHIA.

11 Ilytn noctnxkenus 1 KiroueBbie nonsaTus JlaBaTh OIpEEIIEHUS VYpok usydeHus u
OMOJIOTUYECKOTO IIporpecc. Aporenes. KJIIOYEBBIM TIOHATHSM. 3aKpEIUICHUS
nporpecca. Maxkpossomtouus. DakTsl HasbiBaTh OCHOBHBIE 3HAHUM.
Aporenes. I'maBHOE HampaBiIeHNE PBOJIIOLUY | HAIPABIEHUS SBOJIOLUU.

— apomopo3. IIporeccor OnucelBaThb  NpOSIBICHHE

Makpossomronus. [Iytu
JOCTH>KEHUS] OMOJIOTHYECKOTO

OCHOBHBIX HaIPaBJICHHI 3BOJIIOIUH.
[TpuBoAMTE pUMEPHI apOMOP(HO30B.




rporpecca.

Teopuu u runorTessl Y4ueHue
A.H.CesepuieBa u
N.A.IImansraysesa o
TJIaBHBIX HAMPaBJICHUAX
3BOJIIOLIMM.

OTnnuaTh npuUMepbl IPOSIBICHUS

HaIpaBJIeHUN 3BoJIIOIMHU. PaznuyaTh

MOHSATHS MUKPOIBOJIIOLUS U
MaKpO3BOJILIS

OOBACHSATD:

- poJib OMOJIOTUH B
(hopMUPOBAHUH €CTECTBEHHO-
Hay4HOU KapTHUHBI MHUPA;

- CYIIIHOCTH OHMOJIOTHYECKOTO
polecca 3BOJIOLUN Ha
COBPEMEHHOM yPOBHE.

12 BrrsBnenne KinroueBbie nmoHsATHA JaBaTp onpeiesieHust KIII0YEBbIM KomOunnpoBaHHbII
apoMop(}o3oB y Apomopdos3. MOHSTHSIM. YPOK.
pacTeHui u Nnnoaganramnms. [TpuBOAUTH TIPUMEPHI
WJIMOAIaNTAuN Y DaKThI apomMop(}o30B,

HaCEKOMBIX. ['maBHBIE HanpaBIIEHUS M0 IANTALIMI.
3BOJTIOIMH: apoMopdo3, OnuceIBaTh TaHHBIE NPOSBICHUN
unuoananraus. [Ipouecco (OCHOBHBIX HAMpPaBICHUN
[Iytn noctrxxenus SBOJTIOIHH).
rporpecca.
13 Amtorenes. KiroueBbie nouaTus JlaBaThb omnpeneneHrss OCHOBHBIM KomOunnpoBaHHBII
Kararenes. Annorenes. Kararenes. MTOHATHSIM. YPOK.
Aporenes. Jlereneparusi. HaspiBath OCHOBHBIE
@DakTbl HaIlpaBJICHUS 3BOJIIOLHUU.
['maBHBIE HanpaBiIEeHUS OnuceBaTh UX TPOSBICHUS.
IBOJTIOIMH: apoMopdo3, OTanyars NpUMepbl NPOSBICHUS
uAMoaanTanus, oomas HallpaBJICHUH.
JIereHepaLysl. [IpuBOANTH IPUMEDBI.
IIponeccsl
MakposBoronus.

14 3aKOHOMEPHOCTH KitoueBbie nouaTus JlaBatb onpeneneHus KIr4eBbIM VYpok uzydenus u
3BOJIIOLIMOHHOTO Amnanoru. /lueprexnuusi. noHsATUAM. [IpuBOIUTE NpUMeEpbI MEPBUYHOTO
npoiiecca. I'omonoru. Konseprenuusi. TOMOJIOTOB U @HAJIOTOB. 3aKpETUICHUS

[Tapannenusm. OTanyarh NposIBIECHUS 3HaHUMU.
daxr. JTUBEPreHIIMN U KOHBEPrEeHIUU.

DOpMBI IBOJIOLHH. Y CIIOBUS
nposiBaeHus. OTIuYUTENbHbIE
0COOEHHOCTH.

BrinensTs OTJIIMYUTENBHBIE
0COOEHHOCTH
HapaJIHCJII/I3Ma, KOHBepFCHHI/H/I nu




JAUBCPICHINHU.

15 IIpaBuiia sBoMMIOLUN. KirroueBble noHATHs HaseiBaTh nipaBuia 3BOJIIOLMH. Ypoxk n3ydeHus u
®dutorenes. 3aKoHbI U IpaBUIIa PackpsIBaTh CynHOCTB IIEPBUYHOTO
[IpaBuno HeOOpaTUMOCTH IIpaBUJIa YBOJIFOLUH. 3aKpEIUICHUS
spoJironuu. [IpaBuio [IpuBoaMTH NOKA3aTENLCTBA 3HAHUM.
Yepel0BaHMs HAIPABJICHUN HBOJIIOLUH.
SBOJIIOLIMM.

Tema Ne3. PazBurne :ku3Hu Ha 3emie.
16 PasButne xu3Hu B daxr OnuceIBaTh )KUBOI MUP. VYpoxk n3ydeHus u

apXeuCcKo,
MPOTEPO30MCKON 1
MaJIE030MCKOM Ipax.

I'maBHBIE 3BOJIOIMOHHEIE
COOBITHS: BOSHUKHOBCHHE
(hoTOoCHHTE3A; TTOSBIICHHE
MOJIOBOTO TIpoIIecca 1
MHOTOKJICTOYHOCTH.
Pa3nooOpa3zue Bosmopocieil.
OBOJIOIMOHHOE 3HAUEHUE
apomopdo3zos. [Tytu
HBOJTIOIMOHHBIX MPE0Opa30BaHUIA
— TIepexo.l K CHITIEMY,
MOJI3aI0IIEMY, TUTABAIOIIEMY
00pazy xu3Hu. [losiBienue:
ryOOK, KUIIIEYHOIIOJIOCTHBIX,
yiieHuCcToHOTHX. Kimnmarnveckue
WU3MCHCHHSI.

AKTHBHBIC TOPOOOPA30BAHHSL.
['maBHBIE BOJOIIMOHHBIE
COOBITHS: KEUMOpHST —
(hopmupoBaHue OOIBITMHCTBA
BUJIOB )KMBOTHBIX; TIOSIBIICHHE
CKeJeTHBIX hopm;

OpJIOBHKA — pa3HOOOpasue
TPUIOOHUTOB;

CUIIypa — MOSIBIICHUE
MMO3BOHOYHBIX-
OECUEITIOCTHBIX Ha3eMHBIX
COCYAMCTBIX PACTEHUH, BBIXO]
YJICHUCTOHOTHX Ha CYIIY;
JICBOHA — SIBIICHUE

OOBICHATH 3HAYEHUE IS
Pa3BUTHUSA KUBOW TTPUPOIBI
nepexoja OT rarjIouIHOCTH K
JTUTIIONTHOCTH. XapaKTepru30BaTh
Pa3BUTHE )KUBBIX OPraHU3MOB B
apxee, MPOTEPO30H U MaJIe030€.
OnuceIBaTh KJIMMATHYECKHE
W3MeHeHus. Beiaenars
OTJIMYHUTEILHBIE 0COOCHHOCTH
CTPOCHHMS TIEPBHIX HA3EMHBIX
pacTeHui, HBOTIOIIMOHHBIE
MIPEUMYIIECTBA Mepexo/ia K
CEMEHHOMY Pa3MHOKEHHIO.
OOBACHATH MPUYUHBI pacIBETa
36MHOBOJIHBIX B
KaMEHHOYT'OJILHOM TIEPHO/IE.
OO0O0CHOBBIBaTh MPUYHHBI
MOSIBJIEHHUS I'0JI0CEMEHHBIX.

MEPBUYHOTO
3aKpEIJICHUS
HOBBIX 3HAHUH.




3€MHOBO/IHBIX, TOCIIO/ICTBO
pHIO;

KapOOHa — TOCIOCTBO
am(puOwii, pa3BUTHE CTIOPOBBIX,
BO3HMKHOBEHHUE PENTUIIH,
rOJIOCEMEHHBIX; TIEPMCKOTO
nepuojia — paclpoCcTpaHeHHe
rOJIOCEMEHHBIX, apoMop(do3 y
JKUBOTHBIX U pacTeHui. Poib
CEMEHHOTO Pa3MHOXKECHHSI.

17

PaszButue xu3Hu B
ME3030UCKOH U
KallHO30MCKOM 3pax.

dakTrl

Kinumarndeckue n3aMeHeHHs.
['maBHBIE 3BOJIOIIMOHHBIE
coOpITus: Tpuaca- BRBIMUPaHHE
MarOPOTHUKOB, PACIIBET
rOJIOCEMEHHBIX,
MIPOUCXOXKICHHUE MTUI U
MEPBBIX MIIEKOMTUTAIOIINX;
IOpckoro nepuona-
FOCHOJACTBO PENTUIINMI,
IIPOUCXOXKICHUE
IUTAlIEHTapHBIX
MJIEKOTIUTAIOIIUX;
Memnogoro nepuoaa -
BBIMUPAHUE PETITUIIHH,
MOSIBJICHUE
MOKPBITOCEMEHHBIX.
Apomopdo3ssl
MJIEKOTIMTAIOLIUX U TTHII,
I[BETKOBBIX PACTEHUH.
[Taneorena-rocrnoacTso
MJIEKOTIMTAIONIUX U TITHII,
Heorena-nosiBnenue
4eJI0BEeKOOOpa3HbIX 00€3bsH.
[Ipouecc

Onenenenue

HazwiBaTh epro 16l BO3HUKHOBEHUS
IIBETKOBBIX 1 000CHOBHIBATH
MPUYHHBI UX TOCIIOICTBA.

HaspiBaTh mepuo il BOSHUKHOBEHHUSI
MJIEKOTTUTAIOIINX U TITHII.
XapakTepu30BaTh 3BOJIIOIUIO
KUBOTHBIX

Y pacTeHUH.

OnuceiBaTh KIMMaTHYECKHE
n3meHeHus. OObICHATH

BIIUSIHUE HA pa3BUTHE

YKUBOTHBIX U PacTEHUH

OJIEJICHEHHS.

Tema Ne4 Ilpoucxo:kaeHue yeaoBeKa.




18

[Tonoxxenue
YeJI0BeKa B CUCTEME
KHUBOTHOTO MHpA.
DBOJIIOLUS IPUMATOB.

KunroueBbie noHsTHA
AnTpornosiorus.. ATaBU3MBI.
PynumeHTsI.

®akThl JlokazarenbcTBa
MIPOUCXO0KICHUS YETIOBEKA OT
KUBOTHBIX: CPAaBHUTEIIBHO-
AHATOMUYECKHUE,
SMOPHUOJIOTUYECKHE.
[Ipoucxoxaenue
YeJIOBEKOOOPa3HBIX 00€3bsH U
YeJIOBEKa OT IPUOTHUTEKA.
OTIMYUTENbHBIC TPU3HAKA
aBCTPAJIONHUTEKOB,
O0COOEHHOCTH CTPOCHHS,
CBSI3aHHBIE C
MIPOUCXOKICHUEM.

O0pa3 XU3HU:
coOHMpaTeTLCTBO,
HMCIOJIb30BaHNE TTAJIOK, KaMHEN
B KauecTBe opyaui. [Ipouecc
OBoronus puMaros. [lepexon
K MPSIMOXOKJICHUIO. 3aKOHBI U
npasuiia [IposiBrienue
OMOreHEeTUYECKOTO 3aKOHA.

JlaBaTp onpeneneHust KI4eBbIM
IIOHATHUAM.

HaspiBaTe npu3sHakuy,
JIOKa3bIBAIOIIME TPUHAIICKHOCTD
yesoBeka K noaruny [lo3BoHOUHEIE,
KJ1accy Mirekonuraroniue.
IToka3eIBaTh C IIO3UITUU
OMOTEHEeTHYECKOTO 3aKOHA
YKHUBOTHOE TIPOUCXOXK/ICHUE
yenoBeka. CpaBHUBATH YEJIOBEKA U
YeJI0BEKOOOPa3HBIX 00e3bsH.
XapakTepru30BaTh CUCTEMATHYECKOE
MTOJIO’KEHUE YeJI0OBEKa.

HassiBaTs rpymmy
MJIEKOITUTAIONINX, OT KOTOPBIX
MIPOU30IIIEIT OTPST TPUMATHIL.
[Tepeuncnarhy OMOIOTHYECKHE
0COOEHHOCTH YeJIOBEKa,
CBSI3aHHBIE C TIPSIMOXOKICHUEM.
BriaensiTe 4epThl CTpOSHUS U
00pa3a xu3HU 00€3bTHOTIOT0OHBIX
MIPEAKOB, TIPEIONPEACTUBIINX
pa3BuTHe pu3HakoB YenoBek
pa3yMHBI.

XapakTepu3oBaTh

0COOCHHOCTH HaIpaBJICHUS
oTbopa MyTauii noj

BIIUSTHUEM TPYIOBOM
JIEATEIIbHOCTH.

Ypoxk n3ydeHus u
3aKpeIICHUS
HOBBIX 3HAHUMH.

19

Craguu 3BOIIOIUH
yenoBeka. COBpeMEHHBIN
3Tal B 3BOJIOLUU
4eJI0BEKa.

[longaTus

Counmorenes. Pacusm. Harun.
OOBEKTHI

HpesHenmue monu. Ipesaue
moau. Kpomanvoner.

DaKTeI

[IpencraBurenu: yenoBek
YMEIbIH, YEIOBEK

OnuceiBaTh 00pa3 KU3HU.
HaseiBats npencraButenen.
XapakTepu3oBaTh NPOrPECCUBHBIE
YEPTHI B DBOJIOLIMH.

JlaBaTp onpeienieHue MOHATHIO —
COIIHOT€HE3.

Brigensates Begyiue GakTopsl,

mo MHeHHu10 @.JHrensca.1o a

KomOuHupoBaHHbIH
YPOK.




MPSIMOXOIALINHI, 0COOCHHOCTH
CTPOEHUS: Pa3BUTHE FOJOBHOIO
Mmo3ra; Pactipocrpanenue:
Adpuka

(uenoBek ymensrit), Adpuka,
3anagHas u LlentpanbHas
EBpomna, Munone3us, Boctounas
Azus (4enoBek
MPSIMOXOIAIIUH).

JIBa nmytH pa3BuTus
HeannepranbiieB, 0coOeHHOCTH
ctpoenusi. O0pa3 KU3HHU:
pa3BUTHE BHYTPHUTPYIIIOBBIX
CBsI3€ii, M3rOTOBJICHUE OJICKIBI M
JKWINIL. 3a4aTOYHAs! Peyb.
Pacnipoctpanenue — Adpuka,
A3zus, EBpona.

OO6bekT

KpomanboHnern

@akTbl

OCOOEeHHOCTH CTPOCHUS:
yBeIM4eHue oobemMa

TOJIOBHOTO MO3ra.

OO0pa3 X13HU: OSABICHUE PEUH,
3apOXKAECHUE KYIbTYpPHI,
CTPOMTENbCTBO KHUJIUILA, IUThE
onexJipl. Ponb Tpyna B
IPOMCXOXKAECHUH YEJIOBEKa.
Pacnpocrpanenue — Adpuxa,
Aszns, EBpomna, Amepuka. @akr
Pacwbl yenoBeka: HerpouaHasi,
€BPOIEOUIHAS,, MOHTOJIONTHASL.
I'eorpaduueckue u
KJIMMaTU4YEeCKUE YCIOBUS
(hopMUpPOBaHUS YETTOBEYECKUX
pac. OTiInYuTENbHbIE
ocobenHocTH. CoranbHbIe
(aKTOPBI HBOJIIOIHH.

ABOJIIOLUHA COBPEMEHHOTO

YyeJI0OBeKa.

HaspiBaTh OCHOBHBIE pachl BHYTPH
Buaa. Uenosek pazymHbii. Boeiienars
MIPU3HAKYU PA3JIMYUMA YEJI0BEUECKUX
pac 1 0OBACHITH MIPUUHUHBI
pa3JInuui.

XapakTepu30BaTh COBPEMEHHbIN
3Tamn 3BOJIIOIMH YEJIOBEKA.
[laBaTp onpeienieHue MOHIATHIO —
pacuszM. OOBSICHATh TPUUHHBI
€IMHCTBA YEJIOBEUECKHX Pac.
O060CHOBBIBATHL MEXAHU3M
dbopMupoBaHUs

YEJIOBEYECKUX pac.




UYenoseueckue packl KaKk
IIpUMeEp UANOATANTALUN.
Teopun 1 rUNOTE3BI
AHTHHay4YHas CYIIHOCTb
pacusMa.

Pa3pen

Il. B3aumooTHOmIeHne opranusma u cpeabl. Tema

NeS buocgepa, ee crpykrypa 1 QyHKIUM.

20 Crpykrypa 1 KirroueBsle nmoHATHS HaspiBaTs: KomM6unupoBan-
o6uocoepst. KocHoe u buocdepa. buorennsie - CTPYKTYpHbIE KOMIIOHEHTHI U HBIH ypOK.
YKUBOE BEIIECTBO. BeniecTBa. JKMBoe BEIIECTBO. CBOICTBa OMOChEPHI;
Kocnoe. bruokocHoe BenecTso. - IpaHuLIbl Ouocdepsl U
DKoJorus. dakTopbl UX
daxTeI 00yCIaBIMBAIOIIHE.
buocdepa — rmodanpHas XapakTepu3oBaTh:
sKocucTema. ['paHHIIbI - )KBOE BEIIECTBO, OMOKOCHOE,
ounocdepsl. KoMmoHeHTHI 1 KOCHO€ U OMOT€HHOE, TPUBOIUTH
CBOlCTBa OMOC(hepHI. IPUMEPBI;
Pacnipoctpanenue xuBoro - pactipeeneHue OromMacchl Ha
BelecTBa B onocdepe. 3€eMHOM ILIape.
buomacca. @yHKIIMHU KUBOTO
BEIIECTBA.
Teopus
VYuenne B.M.BepHajckoro o
ouocdepe.
21 KpyroBopoT BemiecTB 1 KitoueBbie nousTus JlaBaTh orpeneneHne KII0UeBbIM KomMOunupoBan-
B MIPUPOJIE. KpyrosopoTr BemectB u noHATUsIM. OIUCHIBATD: HBIH YpOK.

9JIEMEHTOB.
(OF) 4y 3
KpyrosopoT BemecTB —
00s3aTeNnbHOE YCIIOBHE
CYILECTBOBAHUS U
MPOJIOJKEHUS )KU3HU Ha
3emite. Pomb xuBOIO
BelleCTBa B buocdepe.
[Ipouecc

Kpyrosopor H20 B npupoe.
MexaHu3MBbI:
OUOTECOXUMUYECKUN ITHKIT

Hoocdepa.

- OMOXUMHYECKHE HUKJIBI
BOJBI, YIIJICpOaAa,

- IpOsIBIICHUE ¢bu3zuko-
XMMHYECKOTO BO3ICUCTBUS
OpraHu3MOB Ha cpeny.
XapakTepu3oBaTh:

- CYIIHOCTh ¥ 3HaYCHUE
KPYrOBOPOTA BEIIECTB U
npeBpalieHue SHePIUu;

- POJIb )KUBBIX OPT'aHU3MOB B
KM3HH TUTAHETHl ¥ 00ecTieYeHue
ycToitunBocTr OHocepsl.




yraepoaa, hocdopa, cepsl,
a3ora.

3aKOoH U IpaBuiia

3akoH OMOTEHHON MHTPaAIIH
aTOMOB.

[TporHo3upoBaTh NOCIEACTBHS
JUIsl HAIIeH TUTAHET HapyLIEHUs
KPYTOBOPOTA BEIIECTB.
OOBSACHATH POJIb )KUBBIX
OpPraHu3MOB B KPYrOBOPOTE
BEILIECTB.

CoCTaBIsATh CXEMBI KPYrOBOPOTA
BEIIECTB.

Tema Ne6 ’Kusup B coodmecTsax. OCHOBBI DKOJIOTHH.

22 Ucropus KirroueBbie moHATHS [aBatb oIpeneneHue VYpoxk n3ydeHus u
(hopMHPOBAHWSI KUBBIX Bromel. KITIOYCBBIM TIOHSTHSIM. MEPBUYHOTO
BelIeCTB (cO00IIeCTBO ®DaxThl [TpuBoIUTH IpUMEpHI, 3aKperIeHHs
JKUBBIX OPTaHU3MOB). [TpuumHBI pa3aryauii )KUBOTO U JIOKa3bIBAIOLIUE, YTO pa3zelieHHe HOBBIX 3HAHUI.
buoreorpadus. [PACTUTEITFHOTO MHpA! MaTEpPUKOB OTpa3UJIOCh Ha
OcHoBHbIE reoJioru4ecKasi ICTOpHUs ABOJTIOIIUHU PACTEHUH M )KUBOTHBIX.

MaTepUKOB, U30JISLIHS, OrnuceiBaTh OMOMBI CYILIU:
pa3In4yre KIMMaTHYECKUX HAapKOTUYECKOM, MaI€apKTUIECKOU
[YCJIOBHI1 B ITUPOTHOM 1 BOCTOYHOM 00JIACTH.

23 buomesr cymu: HaIpaBJICHUH. OnuceiBaTh CMEHY OMOMOB B Kom6unupoBanu
HEOTpOTIHYECKas, 3aBHCHUMOCTH OT Il YpOK
aduornckas, KJIMMATHYECKHUX YCIOBHIl.
aBCTpauiicKas XapakTepu3oBaTb OMOMBI CYIIIH
obJacTu. pa3IMYHBIX OuoreorpaduIecKux

obJacTei.

24 BzaumooTHomenne KitoueBbie noHsTus JlaBaTh ornpeieseH s KIFOUYEeBbIM KoMOunupoBaHHbIH

Opranu3Ma U cpebl. Okonorusi. Cpena oOUTaHUSL. MOHSTH YpOK

buoreonenos. ®akTopsl
cpedbl U uX
B3aUMOJIEHICTBHE.

AbuoTtnueckue (GpakTopsl.

DKocuctemMa. DKOJIOTrHYeCcKue
(bakTOphI: AOMOTHYECKHE,
OMOTHUYECKHUE, AaHTPOIIOTEHHBIE.
OrpannunBaromuii haktop.
DKoJIoTHYecKasi Hula.
buouenos. buoror.
Bbuoreonieno3. MakpooOuoneHo3.
KoncymenTsl. [IpoaytieHTsh!.
Penyuenrsl.

doTonepruoan3M. BUOPUTMBI.
OOBeKTHI

OxkocucreMsl. buonenos.

SIM.
Ha3zriBa

Th:

- 3a/1a4’ DKOJIOTHH;

- 9KOJIOTHYECKHEe (aKTOPHI;
OOG0CHOBBIBaTh POJIb YKOJIOTUU B
pPELICHUH IIPAKTUYECKUX 3a/1a4.
OOBICHATH B3aUMOCBS3b
OPraHu3MOB U OKPYKAIOLIEH
Cpelbl: OMOJIOTUYECKOE IEHCTBUE
HKOJIOTHUYECKUX (PaKTOPOB Ha
OPraHu3M.




buoreonenos.

®dakThl DKOCHCTEMA -
(GyHKIMOHATBHAS SAMHULA
ounocepsl. Cpena oOuTanusl.
Dkonorndeckue HaKTopsl —
OTIpe/IeIeHHBIE KOMITOHEHTBI
Cpelbl, CIOCOOHBIE BIHSITH Ha
JKUBBbIE opraHu3Mbl. CTpyKTypa
HKOCHCTEMBI: TIPOCTPAHCTBEHHAS,
BHJIOBasI, DKOJIOTHUYECKAsL.
3aKOHOMEPHOCTH

BnusiHre HKOJIOTHYECKUX U
abuoTtuyeckux (pakTopoB Ha
OpraHU3MBI.

3aKOHBI

3akon MunumyMa K.JIubuxa.

BBISBIIATE 3aKOHOMEPHOCTH

BIMSIHUA ()AaKTOPOB HA OPTraHU3MBI.

[Iporuo3upoBars pe3ynbTaTsl
U3MEHEHHS JCUCTBUS (PaKTOPOB.

25

buoTtnueckue
(daktoper. CmeHa
OHMOr€eOIEHO30B.

KiroueBbie noHATHS
buotnueckue GpakTopsl.
Cykueccusi. XUIHAYECTBO.
[Tapasutsl. CuMOMO3.
Konkypenuus. AHTpONOTEHHBII
¢dakrop. Junamuueckoe
paBHoBecue. OObEKTHI
DKOCHUCTEMBI.

@DaKTel

buoTtnueckue GpakTopsr:
IpsIMOE MJIH KOCBEHHOE
B3aMMO/ICIICTBUE BUIOB JAPYT Ha
Jpyra B Ipoliecce
KU3ZHEJESITEbHOCTH.
MeXBUAOBBIE OTHOILIIECHUS:
XMUIIHAYECTBO, MApa3UTU3M,
KOHKYPEHLUs, CUMOHO3.
DKkocucremMa — JUHAMHYECKast
CTpyKTypa. Bunosoe
pa3HooOpa3ue — npuuruHa
YCTOMYUBOCTH 3KOCHUCTEMBI.
IIpuunHBI CMEHBI YKOCUCTEM.

JlaBaTh OTpeICICHHS KITFOUCBBIM
MTOHSTHSIM.

HasrniBaTh BUALI
B3aUMOOTHOILICHUN MEXTY
OpraHu3MamH.

XapakTepru30BaTh OCHOBHBIE
THIIBI B3aMMOOTHOIIICHHA.
OOBICHATE:

- MEXaHU3M BIIMSHUS
B3aMMOOTHOIICHUI MEXITy
opraHu3MamMu Ha (pOpMHUpPOBaHUE
OMOJIOTHYECKOTO pa3HOOOpa3us U
PaBHOBECHS B IKOCHCTEMAX;

- IPUYHMHY YCTONYUBOCTH
KOCHCTEM;

- IPUYUHBI CMEHBI SKOCUCTEM;

- HE0OXOIUMOCTh

COXpaHEHHUS

pa3HooOpa3us BUIOB.
OnuceiBaTh  dTambl  CMCHBI
3KOCHCTEM. Br1sBaATE
U3MEHEHHS B  JKOCHCTEMaXx.

KomOunnpoBaHHbII
YPOK




IIpouecc

Cmena MONYJISUAN
pa3IMYHBIX BH/JIOB.
3aKOHOMEPHOCTH

CMeHa 3KOCHUCTEM B TIPUPOJIC

Pewats npocreime 3K03a1a4u.

26 B3anmooTHOmIEHUS KunroueBbie noHsTHA JlaBaTp onpeneneHue noHsITHIO KombunnpoBan-
MEXAY Cumbuo3. CcUMOHO3. HBIN ypOK
OpraHu3MamH. daxr HasbiBath hopmMbl CHUMOMOTHYECKUX
[To3uTnBHBIE DopMBbI B3aUMOBBITOJHOTO OTHOUIIECHUW U BBIIECTATH UX
OTHOIIEHHUS - coxkutenbcTBa: Koonepanus, ocobeHHocTu. OOBSACHATH
Cumbmo3. MYTyaJli3M, KOMMEHCATU3M. HBOJIIOIIMOHHOE 3HAYEHUE

OO6s13aTeNbHBIN WM BPEMEHHbIN cumMbuo3a.

XapaKTep CAMOMOTHYECKHIX OcCymiecTBISTh CAMOCTOSITEIIbHBIN
OTHOIIIEHUH. MOMCK WH(pOpMAITUH.
OcoOenHoctu u

3BOJIIOLIMOHHOE 3HAYEHUE

cuMOuno3a. Myryanusm u

nepepaboTKa OpraHUuKH.

27 AOGuoTuveckue KunroueBbie nmoHsTHA JlaBatpb onpeneneHus KIHO4YEBbIM Ypok uzydenus u
OTHOIIIEHUS. AnTHOMO03. [Tapazurusm. nouatusiM. [IpuBoauTh MIEPBUYHOTO
Helitpanuzm. Konkypenuus. IIPUMEPBI Pa3IUYHBIX TPy 3aKpETUICHUS

@DakTbl opranu3MoB. OObICHSTH HOBBIX 3HAHUM.

[IposiBnenue u OMoIOTUYECKOE
3HaueHUE (perynsiuus
YHCIIEHHOCTH, BJIMSHHUE Ha
CUCTEMBI «XHUIHUK-KEPTBAY.
[Tepuoauueckue konebanus
YHCIIEHHOCTH.

OO6nurarHbie U
(hakynbTaTUBHBIE TTAPA3HUTHI.
BuyTtpukieTouHsle

napasuThl. Penykuus opraHoB
MUILEBAPUTEIBHON CUCTEMBI.
OpraHoB 4yBCTB, KOHEUHOCTEH.
Ycno)xHeHue MoJIOBOM CUCTEMBI,
OpraHoOB NMPHUKPEIUICHUS.
BHyTpHuBHI0Bas 1 MEXBHUIOBAS
KOHKypeHIus (moTpedieHne

POJIb XMII[HUYECTBA.
OG6OCHOBBIBATH MOJIETH

CHCTEMBI. XapaKTepru30BaTh
IPOSIBJIEHUS aHTHOHMO3A.

OT1iIn4YaTh XUIHAYECTBO OT
napasuTaMa OObACHATH BIUSHUC
COIMEPHHUYAIOIINX BUIOB.

Pemrars 3amaun mo reme
«B3aUMOOTHOIIIEHHS

MEXy OpraHu3MaMuy.

OOBACHATH POJIH B3aUMOOTHOIIICHHH
MEXTy OpraHU3MaMH B
oOecreyeHNH OMOJIOTHYECKOT0
pPaBHOBECHS B DKOCUCTEME.




PECYPCOB Cpebl, HEOOXO0AUMBIX
00oMM BUIaM), aKTUBHAs
(moeganue OAHOTO BUJA IPYTUM).
CaoiicTBa

Crnennanuzanus u
CHEIM(PUIHOCTB.

Tema Ne7. buocgepa u yesiosek. Hoocdepa.

28 Bo3sgeiictBue KirroueBsle nmoHATHS JlaBatp onpeneneHns KIF4YeBbIM VYpoxk n3ydeHus u
YeJI0BeKa Ha MPUPOAY B AmnTpornonenossl. Hoocdepa. MTOHATHSIM. MEPBUYHOTO
IIPOLIECCE CTAHOBJICHUS Pecypcel Bo300HOBIISIEMBIE, HE OOBACHATH BIUSHUE HA 3aKpETUICHUS
oOmecTBa. BO300OHOBJISIEMEIE. OKPYXKAIOIIYIO CPELY HOBBIX 3HAHUM.
Hewncuepnaemsbie u daxr JEeSITeIbHOCTH NEPBOOBITHOTO
ncyeprnaemMTe pecypchbl. Bnusinue Ha oKkpyXarolyro cpeay | 4eloBeKa.

NeSITeIbHOCTH NEPBOOBITHOTO XapakTepu3oBaTh pa3BUTHE
YEeJI0BEKa B AIMOXY MAJICOJUTA U yaenust o Hoocdepe B.H.
Heonuta. Hoocdepa — Beicmii Bepnaackum. [TpuBoauth
THUII YIPABJIAIOMIEH EJTOCTHOCTH. | IPUMEPBI IPUPOJHBIX PECYPCOB
B3anMocBs3b 3aKOHOB Pa3IMYHBIX TPYIMI.
MIPUPOJIBI C 3aKOHAMHU

obmectBa. Hencuepnaembie

pecypchbl: KOCMUUYECKHE,

KJIMMAaTUYECKHE, BOJIHBIE.

Hcuepnaemsie:

BO300HOBJISIEMbIC U HE

BO300HOBJIsieMble. 3HaYEHHE

IPUPOJIHBIX PECYPCOB AJISA

YeJoBeKa.

Teopun 1 runoOTE3HI

Pa3BuTne yuenus o Hoocdepe

B.. Bepnaackum.

29 [TocnencrBus KiroueBbie nonsaTus OnuceIBaTh BIUSHUE 3arpsA3HEHUS VYpok usydeHus u
XO35IIICTBEHHOU Opo3sus. BO3/yXa Ha OMOIIEHO3. IIEPBUYHOTO
JESITEILHOCTH DakTbl OOBACHATH IPUUUHBI U 3aKpEIUICHUS
4eJI0BEeKa. 1. Tlpuumnsl 3apaskeHUs MIOCJIEZICTBUS 3arPs3HEHUS HOBBIX 3HAHUI.
3arpsi3HEHHE BO31yXa, BO3]lyXa: COKMIaHUE TOIUIMBA, aTMoc(epsl.

BOJ MHPOBOTO METaJNTypruuecKoe [TpuBOIMTH IPUMEPHI

OKC€aHa, ITI0YBbI.

pOU3BOJACTBO. Bausaue
3arpsA3SHCHUSA BO3/1yXa HA

UCTOIICHUS BOTHBIX
pECypcCoB.




OuoneHos3. Biusnue Ha kiumar
MApHUKOBOTO 3 deKTa u
IIOCJIE/ICTBUS €T0 JCHCTBUS Ha
OpraHu3M.

2. IlpuuuHbl 3arpsi3HEHUS
IPECHBIX U MOPCKHUX BOJI.

OnwuceIBaTh BIUSHHUE
3arps3HeHUH MPUPOIHBIX BOJ] HA
6uoneHo3. OOBACHATh IPUUUHBI
Y TIOCJICZICTBUSA 3arPsS3HEHUS
MPECHBIX U MOPCKHUX BOJI.

30 Binsiaue yenoseka @DakTbl HaspiBaTpe pacTeHus U )KMBOTHEIE, Ypoxk n3ydeHus u
Ha )KMUBOTHBIN U [Ipsimble ¥ KOCBEHHBIE BIUSHUS HaxXoJsIIuecs Moj MEPBUYHOTO
PacCTUTENBHBIN MUP. Ha U3MEHEHUs IPUPOJHOU yrpo3on 3aKpETUICHUS
PannoaxkTtuBHbIE cpensl. Mepbl o oxpaHe MCUYE3HOBEHHMS. HOBBIX 3HAHUI.
3arpsi3HeHus: ouocgepsl. PaCTUTEIBLHOTO U KUBOTHOTO OOBACHATDH MOCIIEACTBUS

MHpa. YHUUTOKEHHUS JIECOB.

WcTounnku painoakTUBHOTO BbIsSBISTE @aHTPOTIOT€HHBIE

3arps3HEHUs OHOCQEpHI. W3MEHEHUS B

BnusiHue Ha JXKuBbIE OpraHU3MBbI 9KOCUCTEMAaX CBOETO perruoHa.

U MOCJIEJCTBUS PAIMOAKTUBHOTO | XapaKTepU30BaTh BIUSHHE

3arpsi3HEHUS. YEJIOBEKA Ha PACTUTENBHBIN U
AKUBOTHBIN Mup 3emun. HaszpiBaTh
VCTOYHUKHU PATUOAKTUBHOTO
3arpsi3sHeHUs1 Onocdepsl.
OOBACHATH NPUUUHBI U
IIOCJIEJICTBHS PaAHMOAaKTHUBHOTO
3arpsiI3HEHUs.

31 Oxpana npupoas! u KittoueBsie nonsaTus JlaBaTh omnpenencHue KIIOYEBbIM VYpok usydeHus u

ICPCIICKTHUBLI
pauoHaJIbHOI'O
IpUPOAOIIOJIb30BAHHU 4.

[Ipupoononb3oBaHue.

DakTbl

[Iyru pemenus

9KOJIOTUYECKUX ITPOOIIEM.
Crparerun pa3BUTHsI CEILCKOTO
X031 CTBA, MPOMBIIIIEHHOCTH U
SHEpPreTuKu 1 6oprbda c
3arps3HEHUSMH; COXpaHEHUE
IPUPOIHBIX COOOLIECTB.
O0s13aTenbHbIN XapakTep
MEpPONPUATHI MO OXpaHe
npuposl. IIponecc

[Tpo6nembl yCTOWYMBOTO
pazButus 6nocepsl. Coznanue

ITOHSATHSIM.
dopMyTupOBaTh MPUHIIUAIIBI
parroHaIbHOIO
IIPHPOJIOTIOIH30BAHUS.
O00CHOBBIBATHL HEOOXOIUMOCTE
0epeXKHOTO OTHOIISHUS K
MIPUPOJIE U €€ OXPaHBbl.
OOBSACHATH 3HAYCHHE
palOHAIBLHOTO, HAYYHO-
000CHOBAHHOTO
PUPOIOTIOIH30BAHUS JIJIS
COXpaHEHUS MHOTOOOpa3us
YKUBOTHOTO U PACTHTEILHOTO
MUpa.

MIEPBUYHOTO
3aKPETUICHUS
HOBBIX 3HAHUM.




9KOJIOTMYECKH YUCTBIX
1potykToB. COBpeMEHHBIN 3Tall
pa3BuTHs OMochepsbl.
[TpunHIUIIBL

[IpuHIHAIIBI pALIMOHATIBHOTO
IIPUPOOTIOIIB30BAHMS

OreHuBaTh BO3MOKHBIC BPEKHbBIC
BJIMSIHUS XO3SIMCTBEHHOM
JESATSIILHOCTH YeJIOBEeKa Ha
ounocdepy.

AHanmu3MpoBaTh rI00aTbHBIE
U3MEHEHUs B onocdepe.
OOG0CHOBBIBaTh MOJIOKEHHUE O
TOM, YTO Ha COBPEMEHHOM JTarie
pa3BuTHs 6uocdepsl oHa
aBisieTcst cepoil pazyma —
HOOCHEPOH.

32 buonuka. KinroueBbie moHsATHA JaBaTp onpeienieHus: KIIH0YEBbIM KomOunnpoBanx
buonuka. buomexanuka. MIOHSITHSIM. BIN YPOK
buosrtuka. I'enHas Ha3zbiBaTh 0COOEHHOCTH CTPOEHUS
WHXECHEPHS. Y TIPUCTIOCOOJICHUS )KUBOTHBIX U
®DaKThI pacTeHu, UCTIOIb3yEMbIE
Hcnonb3oBanue 4enoBEeKOM B YeJIOBEKOM B CTPOUTEINLCTBE,

CTPOUTENBCTBE U npoMblnIeHHOCTH. [IpuBoauTH
MIPOMBIIIIJIEHHOCTH MPUMEPHI FXOJIOKAINH U
0COOEHHOCTEH CTPOCHUSL. ANEKTPOJIOKALIHH.
IIpouecc OOBACHATH 3HAYCHHUE U3yUCHUS
DxonoKanus u OHOJIOTUY /711 HAYYHO-
ANEKTPOJIOKALIUSL. TEXHUYECKOTO Iporpecca.
O060CHOBBIBaTh UCIIOJIB30BAHUE B
CTPOUTENBCTBE MPUHIIUIIOB
OpraHu3aIUH KUBbIX OPraHN3MOB.
33 O60061eHue 1o Teme. KirroueBbie MOHATHS AHaJTU3MPOBATH STUYECKHUE ACTICKTHI KommiekcHoe
YcTOoMuMBOE pa3BUTHE COBPEMEHHBIX MCCIIEIOBAHUN B npumeHenue 3YH.
34- OcHOBHbIE BEXH B DakTbl 00J1acTH OMOJIOTHH U PEIICHUS
35 pa3BUTUU OHOJIOTHH [lepcnieKTHBBI pa3BUTHUSA npoGieM. O1ieHNBaTh

(06o01IeHHE 110
BceMy Kypcy «O0mas
OUOTIOTHS).

OMOJIOTHMYECKUX 3HAHUH.
DTUYECKHE aCIIEKTHI
HCCIIeOBAHUN B 00JIaCTH
OHOJIOTUN U OMOTEXHUKH.
Poct HaceneHus IUIAHETEI U
MPOLIECCHI, COTIPOBOKIAIOIINE
CKOPOCTH POCTa HACEICHHUS.

Poct motpeOHOCTEH THOACH U

MOCJICJICTBHS pPOCTA HACEJICHUS
[UIaHEeTHl; 3HaUeHue padoT
YUCHBIX, 3aHUMAIOIUXCS
[IPOrHO3UPOBAaHUEM
B3aMMO/IeHCTBHSI 00IIIECTBA C
[IPUPOIHBIMH dKOCUCTEMAMH.
XapakTepru30BaTh poJib

MEXTYHAPOJIHOTO COTPYAHUUYECTBA




ryio0anbHast HKOJOTHUECKast
HECTaOMIBHOCTb.
DKooruyeckue mpooIeMbl
Poccun. Coepa xu3an
9eloBeKa, Kak (pakrop
3JI0POBBSI.

B PCIICHUHU 3KOJIOTUYCCKUX
po0JieM YeI0BEYECTBA.




