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IHosicHUTEALHAA 3aNHUCKA

PabGouass mporpamMma 1o OHOJIOTMM Ha YPOBEHb CpeIHEro ooOiiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHUS OCHOBHOI
00pa3oBaTebHOM MPOrpaMMbl CPEAHETO 0O0IIero 00pa3oBaHUsI C YUETOM:

* @egepa’dbHOrO KOMIIOHEHTa T'OCYAAPCTBEHHOIO CTaHAapTa CPEIHEro
o01ero oOpa3zoBaHus;

* Ilpukaza N2167 or 27.06.2019 1. «OO0 yTBEpX)IEHUU OCHOBHBIX
o0pa30BaTeNbHBIX IPOrpaMM YpPOBHEW HAauajJbHOTO OOLIEro, OCHOBHOIO
o0111ero U cpeaHero 0oIero oopa3oBaHus»;

. «IIporpamma OCHOBHOTO cpeAHero ooOpa3oBanusa. buonorus. 10-11
KJaccel» co3nanHass k auHun YMK mop pykoBojactsoMm B.B. [Taceunuka -
M.: lpoda, aBTOp coctaButens nporpammel B.B. ITaceunuk 2015 r.

CopepxaHue Kypca HampaBlIeHO Ha (QOPMUPOBAHME YHUBEPCAJIbHBIX Y4EOHBIX
JNCUCTBUH, 00ECIICYMBAIONTUX PA3BUTHE MO3HABATCIIBHBIX ¥ KOMMYHUKATHBHBIX KayeCTB
auyHocTH. OOywaroniyecsi BKIIOYAIOTCA B MPOEKTHYIO M HMCCIEAO0BATEIBCKYIO
JCSTCIIBHOCTh, OCHOBY KOTOPOHM COCTaBJISIOT TakKWe y4eOHbIC JICHCTBHS, KaK YMCHHE
BHJICTh TPOOJIEMBI, CTAaBUTh BOMPOCHI, KIACCHU(PHUIIUPOBATH, HAOIIOIaTh, MPOBOJIUTH
AKCIIEPUMEHT, JEJIaTh BBIBOJIbI, OOBSICHITH, JOKA3bIBaTh, 3alUIIATh CBOU HJICH, JaBaTh
ornpeziesieHUs] TOHSTHM, CTPYKTypUpOBaTh Marepval M Jp. Ydalluecs BKIIOYAIOTCS B
KOMMYHHUKATUBHYIO Y4eOHYIO NesTeIbHOCTh, TJe MNpeodiafaloT Takue e€ BUIbl, Kak
yMEHHE TMOJIHO U TOYHO BBIPA)KaTh CBOM MBICIIH, apTyMEHTHUPOBATh CBOIO TOYKY 3PEHUS,
paboTaTh B rpymne, NpeAcTaBiIisTh U cooOuaTh HHGOOPMALIMIO B YCTHOM M MHUCbMEHHOU
¢dbopme, BcTynaTh B AUAJIOT U T. [I.

OO6pa3oBarenpHasi MporpaMma IMO3BOJIIET MHTETPUPOBATh pealiu3yeMble 37eCh
MOJIXO/IbI, CTPYKTYPY M COJAEp KaHHE NPU OpraHu3aluu o0yuyeHus: Ouonoruu B 5—9
KJjlaccaX, BBICTPOGHHOM Ha 0a3e J000ro M3 JOCTYMHBIX Y4eOHO-METOAMYECKHX
koMmiuiekcoB (YMK).

Hcnonb3oBanue o0opyaoBanus 1eHTpa « Touka pocTay MpH pean3aluy JaHHON
o0pa3oBaTeIbHON MPOrPaMMbI TTO3BOJISIET CO3/1aTh YCIOBHSL:

¢ U paClIupPCHUSA COOCPIKAHUS IMIKOJBbHOI'O OMOJIOTHYECKOT0 06p330BaHI/I}I;

* JUTS TIOBBIIIICHHS MTO3HABATEILHOM aKTUBHOCTH OOYYArOIIUXCSI B €CTECTBCHHO-
Hay4YHOHOOIACTH;

* IUIS Pa3BUTHS JIMYHOCTH peOCHKa B mporecce OOydeHHs OWOJIOTHH, €ro
criocoOHOCTeH, (OPMHUPOBAHUS ¥ YIOBICTBOPCHHS COIMAILHO 3HAYUMBIX
UHTEPECOB U MOTPEOHOCTEN;

* s paboThl ¢ OJAapEHHBIMU IIKOJIBHUKAMH, OPraHWU3allud WX Pa3BUTHUS B
pa3IUYHBIX 00-7acTsX 00pa30BaTebHOMN, TBOPYECKOM A TEIILHOCTH.

[Ipumensiss uudpoBsie TabOpaTOpUM HA ypOKax OHMOJOTHH, YYallhecs CMOTYT

BBITIOJIHUTh MHOXKECTBO J1a0OpaTOPHBIX pPabOT M OSKCIEPUMEHTOB IO MPOrpaMme
OCHOBHOM IIKOJIBI.

OQo01ass 0MoJI0Orus:

JleiictBue ¢epMeHTOB Ha cyOcTpar Ha mpuMepe Karanasel. Pasnoxenne H202.
Bnusiane pH cpensl Ha akTUBHOCTH (hepMeHTOB. DaKTOpHI, BIUSIOMIKE HAa CKOPOCTh



mporiecca Qorocunre3a. M3yueHune KIETOK M TKaHEW pacTeHH M >KMBOTHBIX Ha
TOTOBBIX MHKpOIIpEnapaTrax W HMX ONucaHue. BblsBleHHE HM3MEHYMBOCTH Y
OopraHu3MoB. BriABieHHEe TpHCIOCOOIEHUI y OpPraHu3MoB K cpeie oOuTaHus (Ha
KOHKPETHBIX [TPUMEPAX ).

esn u 3agaun yueOHoro kypca «buosorus 10-11 kiacceoi»

Bonpmioit Bknag B JOCTHMKEHHE TJIABHBIX IIeJied cpeaHero (MOJIHOTO) o0Iiero
o0pa3oBaHMsl BHOCUT U3yUeHHUE OMOIOTHH, KOTOPOE MPU3BAHO O0ECIICUUTh:

. dbopmupoBaHue  CUCTEMbl  OHMOJOTMYECKMX  3HAHMM  KaK  KOMIIOHEHTa
€CTECTBCHHOHAYYHOW KapTUHBI MUPA;

. pa3BUTHE JUYHOCTH OOyYarOIIMXCS, WX HMHTEJUIEKTYaIbHO€ U  HPABCTBEHHOE
COBEpPILIEHCTBOBaHNE, (POPMHUPOBAHUE Y HUX TYMAHHCTHUYECKHUX OTHOUICHHH M HDKOJOTHYECKH
11e7IeCO00Pa3HOTO MOBEJCHUS B OBITY M TPYAOBOM JAEATEIHHOCTH;

. BBIPAa0OTKY NMOHHUMaHUSI OOLIECTBEHHOW MOTPEOHOCTH B Pa3BUTHM OWOJIOTMH, a TaKKe
(¢bopMHpoBaHHE OTHOILIEHHS K OHOJIOTMM KaK BO3MOXKHOM oOmactu Oyaymied mpakTHuuecKoi
NeSITeIbHOCTH.

HN3MeHeHUs1, BHeCEHHbIE B Y4e0OHYIO IPOrpaMMy M UX 000CHOBAaHUe.
10 kaacc: 10 xmacc M3meHeHuid HeT. 3 yaca pe3epBHOTO BPEMEHU HMCIOJIb3YETCS I YPOKOB
00001IeHMS.

11 kaacc: 11 xknmacc M3meHeHuid HeT. 3 yaca pe3epBHOTO BPEMEHU HMCIOJIb3YETCS I YPOKOB
00001ICHUS.

Kypc 6umosornm 10 kmacca OTKpbIBaeT ABYIOJAMYHBINA LMK W3YYCHHsI OMOJIOTHMH B CpEIHEH
mkoje CoriacHo 6a3ucHOMy (00pa3oBaTeIbHOMY) TUTAHY 00pa30BaTeNIbHBIX YUpexkaecHuii PO
Ha u3ydyeHue ouosornn B 10 kmacce orBoautcs 34 yaca (1 yac B Hepenmto, 34 yueOHBIX HEJIEIH ).

HJ'ISI pealin3alinn pa6oqel71 MporpaMmabl UCHIOJIB3YIOTCA CJIICAYIOIIHC y‘Ie6HI/IKI/I3

* [Ilaceunux B.B. Kamenckuii A. A., PyouoB A. M.. buonorus. 10-11 knacc: yueOHUK.
— M.: IIpocsemenue, 2020 r.-223 c.

CornacHo KaneHIapHOMY rpaduky, yueOHbII mpolecc B 00pa30BaTENbHOM YUPEKIACHUU
cocraBisieT 34 Helenu, HOTOMY Ha OCBOEGHHUE MPOrpaMMbl 110 OHOJIOIMH OCHOBHOT'O CPEIHEro
oOpa3oBaHus OTBOJIUTCS 68 YacoB. [IporpaMMHBIl MaTepuan pacHpelesieH CleIyHIUM
obpazom:

10 xnacc- 34 yaca (34 yaeOHbIe HEJeNU, OJIUH Yac B HEAETIO);
1 1knacc-34 yaca (34 yueOHble Hei€IH, OJIMH Yac B HEAEMIO).
®opMbI OPraHu3anuy y4eOHOro npouecca

10 xmacc



KonunuectBo vacos B Henemo — 1
KomuuectBo vacos B I momyroaum - 16
KomuuectBo vacos Bo Il momyroaum -18
TectupoBanue — 3

JIabopaTopHbIX paboT (mpakTuyeckux) -4\1
Okckypeun- 1

11 knacc

KonunuectBo vacoB B Henenmo — 1
KommuectBo vacos B I momyroaum - 16
KommuectBo gacos Bo Il mosryromum -18
TectupoBanue — 7

JlaGopatopHbIX pabOT (MIPaKTUUECKUX) -/
Okckypeun- 1

Ypok-koHpepenuus — 1

TpeOGoBanusi K yPOBHIO NOATOTOBKH yYAIUXCH
1. B no3HaBaTenbHOM  (MHTENJIEKTyaldbHOM) cdepe:  XapakTepUCTHKa  COAEpIKaHMS

OMOJIOTMYECKUX TeopHil (KiieTouHas, 3BomooHHas Teopus Y. [lapBuna); yueHus

B. U. Bepnaackoro o Ouocdepe; 3axkoHoB ['. MeHnnaens, 3aKOHOMEPHOCTEH H3MEHUHUBOCTH;
BKJIaJla BBIJAOMINXCA YYCHBIX B PAa3BUTHC OHMOJIOTNYECKOM HAayKHW BBIACICHUC CYIICCTBCHHBIX
MPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (KJIETOK: PACTUTEIBHBIX W KUBOTHBIX, NOSIEPHBIX WU
SIICPHBIX, TTOJIOBBIX H COMAaTUYECKHUX; OPTaHU3MOB: OJHOKJICTOYHBIX 1 MHOTOKIJICTOYHBIX; BUIOB,
aKocucTeM, Owuocdeprl) W mporeccoB (0OOMEH BEIIECTB, Pa3MHOXKEHHUE, ICJCHHUE KIICTKH,
OIUIOJIOTBOPEHHE, JICHCTBHE WCKYCCTBEHHOTO M E€CTECTBEHHOTO O0TO0pa, (OpMHpPOBaHUE
MPHUCIIOCOOJICHHOCTH, 00pa30BaHUE BUIOB, KPYrOBOPOT BEIIECTB M TPEBPALICHUS SHEPTHH B
sKocucTeMax u Ouocdepe); oOBsicCHEHHE POJM OWONOTMHM B  (OPMHUPOBAHWK HAYIHOTO
MUPOBO33PCHUS; BKJIaa OMOJOTHYECKUX TEOPHA B (POPMHUPOBAHUE COBPEMEHHON €CTECTBEHHO-
HAyYHOH KapTHHBI MHpPA; OTPUIATEIHHOTO BIMSHUS AJKOTOJs, HUKOTHHA, HApKOTHYECKHX
BEIICCTB HAa pa3BUTHE 3apOJIblllIa YEJIOBEKA; BIUSHHS MYTarcHOB Ha OpPraHMW3M 4YeJIOBEKa,
JKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI, TPHYUH DBOJIOIMU, HW3MEHSIEMOCTH BHJIOB,
HaApYIICHWA Pa3BUTHS OPraHU3MOB, HACJCICTBCHHBIX 3a00JICBaHUHN, MyTallli, YCTOMYNBOCTH U
CMEHBI PKOCHCTEM; MPHUBEICHHUE J0Ka3aTeIbCTB (ApryMEHTAIMs) SJMHCTBA JKUBOW U HEXKHBOKN
MPUPOJIBI, POJCTBA JKUBBIX OPraHM3MOB; B3aHMMOCBSI3€H OPraHM3MOB M OKPYXKAIOIIEH Cpelpl;
HEOOXOJIMMOCTH COXPAHEHUSI MHOTOOOpa3usi BHIOB; yYMEHHE I0JIb30BaThCS OHOJIOTHYECKOMN
TEPMUHOJIOTHECH M CUMBOJIMKOW; PEIICHHE 3JIEMEHTAPHBIX OMOJIOTHYECKUX 3aJ1ayu; COCTABIICHHE
AIIEMEHTAPHBIX CXEM CKPEUIMBAHHS M CXEM MEPEHOCa BEIIECTB U SHEPTUU B dKOCHCTEMaX (IETH
MUTaHUS); OMHCaHHE O0co0el BHUAOB TO MOP(HOJIOTHUYECKOMY KPUTEPHIO; BBISBICHUE
W3MEHUYUBOCTH, MPUCIIOCOONIEHUH OpPraHu3MOB K cpele OOMTaHHUS, UCTOYHUKOB MYTAareHOB B
OKpy»karomiei cpesie (KOCBEHHO), aHTPOMOTEHHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;
M3MEHEHUI B SKOCUCTEMaX Ha OMOJIOTMYECKUX MOJIEINSAX; CPaBHEHHE OMOJOTHYECKUX OOBEKTOB
(XuMUYEeCKHIl COCTaB Tel KUBOM W HEKUBOW MPHUPOJABI, 3apOJBINIA YeJIOBeKa U APYTUX
MJIEKOTIUTAIONINX, TIPUPOIHBIE SKOCUCTEMBI U arpO’KOCUCTEMBI CBO€H MECTHOCTH), MPOIIECCOB
(ecTecTBEHHBII M UCKYCCTBEHHBIN 0TOOP, MOJIOBOE U Oecrooe pa3MHOKEHUE) U GOpMYyTHPOBKA
BBIBOJIOB HA OCHOBE CPaBHEHHUSI.



2. B 1IeHHOCTHO-OPHEHTAIMOHHON cepe: caMOaHaIu3 U OIEHKA Pa3IMYHbIX TUTIOTE3 CYIIHOCTH

JKU3HHU, ITPOUCXOKACHHUA ) XU3HU U YCIIOBCKaA, FJ'IO62UIBHBIX OKOJIOTHYCCKHUX np06neM u HyTefI ux
pElIeHUs, TOCTEACTBUI COOCTBEHHOW ACATETHLHOCTH B OKPYXAIOMICH cpene; OMOIOrHYecKou
nHpOpMAIINY, TOIy4YaeMON M3 pa3HbIX MCTOYHHMKOB; OIIEHKA THYECKHX ACIEKTOB HEKOTOPBIX
UCCIIEIOBaHUI B 00J1acTH OMOTEXHOJIOTMH (KIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHUE,
HaIPaBJIEHHOE U3MEHEHHUE T'€HOMA).

B cdepe TpynoBoit nesTensHOCTH:

OBJIaZICHWE YMEHHUSIMH U HaBBIKAMU IMOCTAHOBKH OMOJIOTUYECKUX DKCIIEPUMEHTOB M OOBSICHEHUS
UX pe3yJIbTaTOB.

4. B chepe dusnyeckot gesTeNbHOCTH: 0OOCHOBAHHME W COOMIOJCHHUE MEpP MPOQPHIAKTUKH

BUPYCHBIX 3a00JIeBaHUN, BPEIHBIX MPUBBIYEK (KYpEeHME, aJKOTOJIU3M, HApKOMaHHWs); MpPaBHII
MOBEICHNUS B NMPUPOJHOU cpene; BUPYCHBIX (B ToM uucie BUY-undexunn) 3zaboneBaHui,
BpEAHBIX MIPUBBIUEK (KypeHUE, alIKOTOJIM3M, HAPKOMaHUS).

Yyaummiicss HAyYHTCA:

. packpblBaTh Ha IpHUMeEpax pojb OHUOJOTMH B (OPMUPOBAHUU COBPEMEHHOW HAy4HOMU
KapTHUHBI MUPa U B IPAKTHYECKOH NEATEITLHOCTH JTFO/ICH;

. MMOHUMATh W ONHUCHIBATh B3aUMOCBSI3h MEXKIY €CTECTBEHHBIMH HayKaMH: OHOJIOTHEH,
(hM3UKON, XMMHEH; YCTaHABIMBATH B3aMMOCBSI3b MPUPOIHBIX SIBJICHU;

. MOHUMATh  CMBICJ, pa3iuyaTh M  OINHUCBIBATb  CHUCTEMHYIO  CBSI3b  MEXKIY
OCHOBOIOJIATalOIIUMU  OHMOJIOTUYECKHUMH  TOHATUSMH:  «KJIETKa», «OPraHu3M», «BHUIY,
«@KOCcHCTEMay, «Onochepar;

. HCIIOJIb30BaTh OCHOBHBIE METOJbl HAYYHOTO TIIO3HAHUS B Y4YEOHBIX OMOJOTHYECKHX
HCCIIEIOBAHUAX, TPOBOAUTH SKCIIEPUMEHTHI MO0 U3YUYEHHIO OMOJIOTHYECKUX O0OBEKTOB U SBJICHHUIA,
OOBSACHATH PE3yJIbTAThl SKCIIEPUMEHTOB, aHATU3UPOBATH UX, GOPMYIUPOBATH BHIBO/IBI,

. (dbopMynupoBaTh TUIOTE3bl HA OCHOBAHUU MPEIOKEHHON Onosiornyeckor nHGopMauu
U IpeJyiaraTh BapUaHThl UX MPOBEPKHU;

. CpaBHHMBaTh OMOJIOTHYECKHE OOBEKTHI MEXKIy COOOH MO 3aJaHHBIM KPUTEpHUSM, J1eNaTh
BBIBOJIbI M YMO3AKJIIOUEHUSI HA OCHOBE CPABHEHUS,

. 000CHOBBIBATh €IUHCTBO JKUBOW U HEXKUBOH MPUPOJBI, POACTBO >KUBBIX OPraHU3MOB,
B3aMMOCBSI3U OPraHKU3MOB U OKpPY’KaloIel Cpe/ibl HA OCHOBE OMOJIOTHUECKUX TEOPHIf;

. MPUBOJIUTh MPHUMEPHl BEIIECTB OCHOBHBIX TPYII OPTAaHUYECKUX COCIUHEHHMM KIIETKH

(6enKoB, JKUPOB, YIIIEBOJIOB, HYKJIEMHOBBIX KHCIIOT);

. pacro3HaBaTh KIETKH (IPOKAPUOT U DYKAPUOT, PACTCHUN U JKUBOTHBIX) 10 OTIMCAHUIO, Ha
CXEMaTHYEeCKUX HU300paXXEHUSIX; yCTAaHABIMBATh CBS3b CTPOCHUS M (DYHKIUN KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBATH MHOT0O00pasue KIETOK;

. pacrio3HaBaTh MOMYJSALUIO U OMOJOrMYECKHM BUJ] 10 OCHOBHBIM IPU3HAKaM;

. OMMUCHIBATh (DEHOTUIT MHOTOKJIETOUYHBIX PACTEHUH M >KMBOTHBIX 1O MOP(OJIOrHUECKOMY
KPUTEPHIO;

. 00BSICHATH MHOT000Opa3ue OpraHu3MOB, IPUMEHSIS SBOJIIOLIMOHHYIO TEOPHIO;

. KJaccu(uupoBaTh OHMOJOrMYECKHE OOBEKThl, HA OCHOBAHWU OJHOTO HJIM HECKOJBKHX
CYIIECTBEHHBIX NMPU3HAKOB (TUIBI MUTaHUSA, CHOCOOBI BIXaHUA U Pa3MHOXKEHHS, 0COOCHHOCTH
pa3BUTHS)

° OOBSACHATH MPUYNHBI HACJICACTBCHHBIX 38.60.IIGBaHI/II71;



® BBIABJIATH UBMCHUYMBOCTL Y OPraHU3MOB;, 00BACHATE MMPOABJICHUC BUAOB N3MCHUYMNBOCTH,

HCIOJIB3YS 3aKOHOMEPHOCTH MU3MEHUYUBOCTH; CpaBHMBATh HACJIEICTBEHHYIO U
HEHACJIEICTBEHHYIO H3MEHUNBOCTD;

. BBISBIATE  MOp(OJOTHUEcKre,  (PU3HOIOTUYECKHE, IOBEJCHYECKHE  aJanTaliuu
OpPraHu3MOB K cpeJie OOMTaHus U ACHCTBUIO YKOJOTHYECKHX (PaKTOPOB;

. COCTaBJISATh CXEMBbI IIEPEHOCA BELIECTB U SHEPTUU B SKOCUCTEME (LIETIM TUTAHMUS);

. MPUBOANTH JIOKA3aTEIIbCTBA HEOOXOAMMOCTH COXpaHEHHs OHMOpa3sHOOOpasus s

YCTOMYMBOTO PAa3BUTUS U OXPaHbl OKPYKAIOLIEH CPEIbI;

. OIICHUBATh JIOCTOBEPHOCTh OMOJIOTHYECKON HH(MOPMAIUK, MOJYYeHHOW W3 Pa3HBIX
WCTOYHUKOB, BBLIEIATH HEOOXOAMMYIO HH(POpMAIUIO I HCHOJb30BaHUS €€ B y4eOHOU
NESITeIbHOCTH U PELIEHUH MPAKTUYECKUX 33]a4;

. MIPE/CTaBIATh OHOJOTMYECKYl0 HMH(OpMAIUI0 B BHUAE TEKCTa, TaOnuipl, Tpaduka,
JiarpamMMsl U JeJ1aTh BBIBOJbI HA OCHOBAHHUHM NPE/ICTABICHHbBIX JaHHBIX;

. OIICHUBATh POJIb JTOCTUKEHUIN TE€HETHKH, CEJIEKIHH, OMOTEXHOJOTMH B MpPaKTHUYECKON
JeSITEIbHOCTH YEJIOBEKa U COOCTBEHHOM KU3HU;

. OOBSCHATh HEraTHMBHOE BIIMSHUE BELIECTB (QJIKOrojs, HUKOTHHA, HAPKOTHUYECKUX
BEIIECTB) HA 3apO/IbIILIEBOE PAa3BUTHE YEIIOBEKA;

. OOBSACHATH MOCJEICTBUS BIUSHUS MyTareHoOB;

. 00BSACHATH BO3MOKHBIE MPUUMHBI HACIEICTBEHHBIX 3a00JI€BaHUI.

Yyammiics moJy4YuT BO3MOKHOCTh HAYUUTbHCH:

. JaBaTh HaydyHOE OOBSICHEHHWE OHOJIOTHYEeCKHMM (akTaM, MpoIeccaM, SBJICHHSIM,
3aKOHOMEPHOCTSIM, HCTIOJIB3Ys OMOJIOTHYECKUE TEOpUH (KJIETOYHYIO, BOJIIOIIMOHHYIO), YUEHUE O
6uochepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH, U3MEHUYHUBOCTH;

. XapaKTepU30BaTh COBPEMEHHBIC HAIMpPaBJICHHUS] B PAa3BUTHUM OHMOJOTHH; OIHKCHIBATH HX
BO3MOYHOE UCIOJIb30BaHUE B MPAKTUYECKOU eI TENbHOCTH;

. CpaBHHMBATh CIIOCOOBI JICJIEHUS KJIETKU (MUTO3 U MEi03);

. pemath 3ajayu Ha mnoctpoeHue ¢parmenta Btopoil mnenu JIHK mo mpemnoxeHHoMy

¢dparmenty nepsoii, u”PHK (MPHK) o ygactky JIHK;

. pemaTh 3a7aydl Ha ONpECICHHE KOJIMYECTBA XPOMOCOM B COMATHYECKMX W TOJIOBBIX
KJIETKaX, a TAK)KE B KJIETKaX Mepe]] HadaJloM JiesieHus (MeHo3a Wil MUTO3a) U 10 €r0 OKOHYAHUH
(U1t MHOTOKJIETOYHBIX OPTaHU3MOB);

« pemiath TEHETHYECKHE 33aJadd Ha MOHOTHOPHIIHOE CKpPCIIMBAHUE, COCTABJISTH CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS, IPUMEHSISI 3aKOHBI

HACJICJICTBEHHOCTH U UCTIOJIb3Ysl OMOJIOTUYECKYIO TEPMHUHOJIOTHIO i CUMBOJIHKY;

yCTaHaBIIMBaTh THII HACJICIOBAHUS W XapaKTep NPOSBIICHUS NpPU3HAKa MO 3aJlaHHOW cXeme
POJIOCITIOBHOM, TIPUMEHSISI 3aKOHBI HACIIEICTBEHHOCTH;

OIICHUBATh PE3yIbTAaThl B3aUMOJCHCTBUSA YENOBEKAa M OKPYXKAIOIIeH Cpelibl, MPOrHO3HUpPOBATh
BO3MOXHBIE TIOCIEACTBUA JESATENIbHOCTH 4YeloBeKa JUis CYIIECTBOBAaHMS  OTAEIbHBIX
OMOJIOTHYECKUX OOBEKTOB U LIEIBIX MPUPOIHBIX COOOIIECTB.

BbINyCKHMK HAYYUTCSI: T10JIb30BaThCs 3HAHUEM OOIEOMOJIOrMYECKUX 3aKOHOMEP-

HOCTEH JJIs1 OOBSACHEHHS pOJM OHOJOTMH B (OPMHUPOBAHWU TO3HABATEILHOW KYJIBTYpBI,
HAayyHOTO  MHUPOBO33pE€HMS U  COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI  MUDA;
MIPOUCXOKCHUS U PA3BUTH KU3HU Ha 3eMJie; MPUUMH OHOJIOTHYECKOM

HBOJIIOLIUH; IPUMEHATh METO/Ibl OMOJIOTHYEeCKOl Hayku (HaOironeHue,



9KCIEPUMEHT, U3MEPEHME) ISl MPOBEACHUS HMCCIEAOBAHUM >KMBBIX OOBEKTOB M OOBACHEHUS
MOJIy4eHHBIX ~ pE3yJIbTaTOB; BIAJAETh HIpueMamMH paboThl € pa3HbIMU  HCTOYHHKAMH
ouonornyeckoit nuopmaruu: 0TOUpPaTh, AaHATU3UPOBATH, CUCTEMA-

THU3UPOBATh, NEPEBOJUTH M3 OJHOW (OPMBI B JAPYI'YIO; OPHEHTHUPOBATbCA B CHUCTEME
[I03HABATENIbHBIX LIEHHOCTEH; IPU3HABATh BBICOKYIO IEHHOCTD KU3HU BO BCEX €€ MPOSBICHUSIX U
OCO3HAHHO CO0JIIOJIaTh OCHOBHBIE IIPUHIIMIIBI U ITPaBUJIa OTHOIIEHUS K )KUBOM MPUPOJIE.
BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYMThCHA: COOMIONAaTh MeEphl MPO(UIAKTHKH
otpasiennii, BUYU-undexum, HaciaeICTBEHHBIX, BUPYCHBIX M JPYIHX 3a00J€BaHHUU, CTPECCOB,
BpPEAHBIX MIPUBBIUEK (KypEeHHUE, aAJIKOIOJIM3M, HAPKO-

MaHus); OLIEHUBATh ATHUECKNE aCIIEKThl HEKOTOPBIX UCCIEI0BaHUMN

B 00y1acTi OMOTEXHOJIOTHH (KJIOHUPOBAHUE, NCKYCCTBEHHOE OTIIIOJIOTBOPEHHUE);

(¢bopMHpOBaTh MO3HABATEIbHBIE MOTUBBI U HMHTEPECHl, HANpPABICHHbIE HA IOJIyY€HHUE HOBOTO
3HaHMS B o0O0NacTh OHOJOTMB CBSA3UM C pEHIEHHEM OBITOBBIX MpOOJIEM, COXpaHEHUEM
COOCTBEHHOTO 3/IOPOBbSI M SKOJIOTUUECKON O€30MaCHOCTH;

pa3BUBaTh KOMMYHUKAaTUBHYI0 KOMIETEHTHOCTb, MCIIOJIb3YSl CPEICTBA YCTHOW M NMUCHMEHHOMU
KOMMYHHMKAIMH, TPOSBISATh FOTOBHOCTh K YB@KEHHUIO MHOW TOYKHU 3PEHUS MPHU OOCYXICHUU
PE3yIbTaTOB BBINOJIHEHHOH paboThl, (GOPMYyIUPOBATH

coOCTBEHHOE MHEHHE, apryMEHTUPOBATh U OTCTaUBaTh CBOIO TOUKY 3PEHHS, COTPYIHUYATH IIPU
BBIPA0OTKE OOIIETr0 PelIeHNs,

MIPOBOJUTHh YYEHUYECKHE MPOEKThl IO MCCIEAOBAHUIO CBOMCTB OMOJOTHMYECKUX OOBEKTOB,
UMEIOIIUX BaXKHOE MPAKTHUECKOE 3HaYCHHUE.

TemaTuveckoe MIaHMPOBaAHUE

10 k1acc

Ne Ha3zBanue paznena (Temsl) KonnyectBo uacos
1 buosiorus kak Hayka. MeTo 1l HAyYHOTO NTO3HAHMS. 3 yaca

2 Krnetka 10 yacoB

3 Opranuszm — eAMHOE I1eJI0€. 21 yac
11 knacc

Ne Ha3zBanue paznena (Temsl) KonnyectBo uacos
1 OCHOBBI yueHHs 00 IBOJIIOIINH 12 qacoB

2 OCHOBBI celeKIMU 1 OMOTEXHOJOTUH 3 yaca

3 AHTpornorexes 4 gaca

4 OCHOBBI PKOJIOTHH 9 yacos

5 OBoummonust 6uocdepsl U YEIOBEK 6 yacos

Conep:xxanue y4yeOHOIO mpeamera

10 KJIIACC



buonorus kak Hayka. OOBeKkT wW3ydeHHUs Ouoioruu —kwuBas mnpupona. Kpartkas uctopus
pasButus Ouonoruu. OTIHYUTENBHBIC TPU3HAKUA JKHUBOW TPUPOJIBI: YPOBHEBAS OpPraHU3AIUS U
sBostolns. OCHOBHBIE YPOBHU OpraHU3allMM >KUBOW MpUpOJbl. buosornueckue CHCTEMBI.
OOmme npusHaku Ouonoruueckux cucreM. CoBpeMeHHas €CTeCTBEHHO-HAyYHasi KApTHHA MHpa.
Ponp Ouonormueckux Teopui, WAeH, runore3 B (HOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTHHBI MUpa. MeToAbl TO3HAaHUS KUBOU Mpupoabl.Jlemonctpanus CxeMbl, TaOJIUIIbI,
(dbparMeHThI BUICOPIIEMOB U JICKTPOHHBIX CPEACTB O0ydeHHS (CIAiI-TI0y, aHUMAIUU U JIp.):
«CBs13p OMOJIOTHH C APYrUMHU HaykaMuy, «CucremMa OHOJOTHMYECKHX Hayk», «bHonorumveckme
CUCTEMBI», «YPOBHH OpraHHU3aIluu
XKUBOM mpupoasl», «CBoilcTBa XHMBOM Marepum», «MeToapl TO3HAHUS JKUBOM MPUPOJIBD.
[TopTpeTs! y4eHsIX.
Paszpnenl
KIIETKA
[uronorus — Hayka o kietke. PasButue 3nHanuii o kierke (P. I'yk, P. Bupxos, K. bap). M.
[neiinen u T. IIBaHH —OCHOBOMOJIOKHUKHU KJIETOUHOU Teopuu. Kiierounas teopus. Poib
KJIETOYHOM Teopuu B (JOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO- HAyYHOUM KapTUHBI MUpa.
XUMUYECKUN COCTaB KJIETKU. Heopranmyeckne m OopraHMveckue BemecTBa. MakpOMOJIEKYIIbI.
buononmumepsl. Ctpoenue kietku. [osinmepHbie W siaepHble KIETKM. OCHOBHBIE YacTH M
OpraHoubl dyKapuoTHYecKOW kieTku, ux (yHkuuu. Anpo. Xpomocomsl. ComMaruueckue u
MTOJIOBBIC KIIETKH.
JIunIonIHBIA W TaruIOMIHBIA  HAOOpHl XpoMOCOM. ['OMOJIOTMYHBIE W HETOMOJIOTHYHBIC
XPOMOCOMBI.
Mmuoroo6pa3ue kimerok. CoMaTH4ecKue W TMOJoBbIe KIETKH. CTpoeHHE TPOKApPHUOTHYECKON
kietku. bakrepun. UHpeknmonnsie 3a06oneBanus. Poms OGakrepuit Ha 3emue. Mcnosnp3oBaHue
OakTepuii 4yemoBekoM. Bupycsl. Mepsl NpodUIAKTUKH  paclpOCTPAHCHUsS] BUPYCHBIX
3aboneBannii. [Ipopunakrtuka CITM][a.O0OMeH BemiecTB W MpEBpaIICHUS SHEPrUU B KIIETKE.
Ouepretudeckuii ooMeH. dorocunTe3. XemocuHTe3. Posib XeMOCHHTE3UPYIONTUX OaKkTepuil Ha
3emie. [lnmactuuecknii oOmeH. I'eHeTnueckas uHpopmanus B kierke. ['en. 'enom. YnBoeHue
monekynbl JIHK. Uudopmanmonnas PHK. I'enernueckuii koa. bruocunres 6emnka.
JKu3HeHHBIN UMK KIeTKU. JleieHne KIeTKU: MUTO3, aMUTO3, MEHO03.
JeMoHcTparms
Cxempbl, TaOnHIIBI, (PparMeHTHl BUICO(GUIBMOB U AIEKTPOHHBIX CPEACTB 00yueHUs (Claia-1Ioy,
aHuManuu 1 ap.): «CTpoeHre MOJeKya OENKOB, JTUMUIOB, YIIEBOJOB, HYKIEHHOBBIX KHCIOTY,
«buonoruyeckue karanuszatopbl», «CTpoeHHWE M pa3MHOKEHHE BHUPYCOB». Molenn KIETKH.
MukponpenapaTsl ~ MUTO3aB  KJIETKaX  KOPELIKOB  JIyKa, XpOMOCOM. Mopenu-
ANIUIMKALUW,WUTIOCTPUPYIOIIME  JCJICHUE KIIETOK, paclIeIUIeHue MepoKCUIaBoopoaa ¢
MOMOIIBI0 (DEPMEHTOB, COEPIKAIIMXCS B )KUBBIX KIIETKAX.
JIaGopaTopHble U MpaKTUIECKHe paboThI
3HaKOMCTBO CO CTPOEHHEM KIETOK pa3HbIX OpPraHM3MOB Ha TOTOBBIX Mpemnaparax (CBeToBas
MUKpPOCKOTIHSI) ¥ Ha MuKpodororpagusx, TMOIYYEHHBIX C TIOMOIIBI0 COBPEMEHHBIX
AIIEKTPOHHBIX, KOH(OKATBHBIX W AaTOMHO-CHUJIOBBIX MHUKpOCKOMOB.PaccmaTpuBaHue KIETOK
pacTeHui, )KUBOTHBIX 101 MUKPOCKOTIOM. CpaBHEHHE CTPOEHUS KJIETOK PACTEHUH U )KUBOTHBIX.
[IpuroroBneHnue u onucaHue MUKPOIIPENApaTOB KIETOK PaCTECHUI.
KauecTBeHHBIE peakiMi Ha OCHOBHBIE OpPraHMYECKHE BEIECTBA KIETKU (OENKH, YTIEBOIBI,
HYKJIEMHOBBIE KUCIIOTHI).
Paznen2



PASMHOXEHUWE U UHAVNBUAYAJIbBHOE PASBUTUE

OPTAHU3MOB

BocnpousBenenne opraHu3mMoB, €ro 3HaueHue. becrnosioe M TOJIOBOE  pPa3MHOKEHHUE.
OO6pazoBaHue NOJOBBIX KieToK. OmiogoTBopeHne. BHelHee U BHYTpeHHEE OIUIOJAOTBOPEHUE.
HckyccTBeHHOE OMBLICHUE y PACTEHUM M OIUIOJOTBOPEHHE Y JKMBOTHBIX. WMHIMBUIyambHOE
pa3BuUTHE OpPraHu3MoB (OHTOreHEe3). OMOpPHOHAIBLHOE U IMOCTAIMOPHOHAIBLHOE pa3BUTHE.
OcoOeHHOCTH SMOpPHOHAIBHOTO PAa3BUTHs MIieKonuTaromux. JnddepeHnmpoBka KIETOK.
CtBoJioBbIE KJIETKH. [IpuunHBI HapyIICHUI pa3BUTHS OPraHu3MoOB. PenpoayKTUBHOE 310POBBE
yenoBeka. [lociaeacTBust BAMSHUS aJIKOTOJIsI, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE
3apOo/IbIla YeJIOBEKa.

JlemoHCcTpanms

Cxembl, TabauIbl, PparMeHTh BUIEO(DHIBEMOB U DJIEKTPOHHBIX CPEACTB 00yUueHus (Claia-moy,
aHUMaIMH U 1p.): «MHorooOpasue opranu3zmMoBy, «IlooBoe 1 6ecroaoe pa3sMHOKEHUEY,
«OMI0JOTBOPEHUE Y PACTEHUM U KUBOTHBIX», «VHIWBHIyaJIbHOE pa3BUTHE OPTaHU3MOB)Y.
Mukpornpenaparsl SHIEKICTKH U CIIEPMATO301/ 12 )KUBOTHBIX.

JlaGopaTopHbIE U TPAKTUYECKHE PAOOTHI

BrisBieHne mnpU3HAKOB CXOJCTBA 3apOJIBINICH YENOBEKa W JPYTMX MIIEKOMHUTAOMINX Kak
JI0Ka3aTeIbCTBO UX POJICTBA.

Paznen3

OCHOBBI TEHETHUKHA

HacneactBeHHOCTP M HM3MEHYMBOCTH — CBOMCTBa OpraHu3MoB. [eHeruka. ['eHeTmueckas
TEPMUHOJIOTUS ¥ CUMBOJIMKA.3aKOHOMEPHOCTH HaclleJOBaHUs, ycTaHOBIeHHbIe I'. MeHenem.
XpoMocoMHasi Teopusi HacieAcTBeHHOCTH. Omnpenenenne nosa. HacnenoBaHue, CLEMIEHHOE C
nosioM. CoBpeMEHHbIE TPEACTABICHUS O T'eHEe U TeHOME. 3aKOHOMEPHOCTH H3MEHYHBOCTH.
Monudukanronnas u3MeHuMBocTh. HacnencTBeHHass U3MEHUMBOCTh. MyTaluu, UX HMPUYUHBL.
MyTareHsl.

JeMoHcTparms

Cxembl, TabauIbl, (pparMeHThl BUICO(OUIEMOB U 3JEKTPOHHBIX CPEACTB 00ydeHUs (CIIaia-110y,
aHUMAIMH U Jp.): «3aKOHOMEPHOCTH HACJIEI0BaHUM», «3aKOHOMEPHOCTH U3MEHUNBOC-

T, «MyTanum, X OpUIUHbD, «MyTareHs».

JIaGopatopHble U MpaKTU4YeCKre paboTh

BrisiBneHne M3MEHYMBOCTH OPraHU3MOB, MOCTPOEHUE BAPUAIMOHHOTO Psiia U BapUAllMOHHOMN
KpuBOil. Pelienue 3JeMeHTapHbIX T€HETUYECKHX 3aa4.

Pa3zmen 4

I'EHETUKA YEJIOBEKA

MeTopl McCCIeOBAaHUS TEHETHKU YeJIOBeKa. BiusHMEe MyTareHOB Ha OPraHU3M 4YeJIOBEKa.
[TpoGnembl reHeTH4YecKol Oe30MaCHOCTH.

Mepbl 3amuThl OKpYXKaloied cpeapl OT 3arps3HeHHus MyTareHamu. Mepbl mpodUIaKkTHKA
HACJIEICTBEHHBIX 3a00JI€BaHUN YeIOBeKa.

JleMoHCTpams

Cxempbl, TaOnHIIBI, PparMeHTHl BUICO(DUIBMOB U JEKTPOHHBIX CPEACTB 00ydeHus (claia-1oy,
aHUMAILIUK U JIp.): «MeTo/Ibl UCClIeIOBaHNs T€HETUKU YeIOBeKay, «BausHue MyTareHoB

Ha OpraHm3M uejoBekay, «[Ipodunaktuka HacIeCTBEHHBIX 3a00JIEBaHUI YETOBEKAY.
JIaGopaTopHble U MPaKTUIECKHe paboThI

BrisiBneHne MyTareHoB B OKpYKaromiei cpeie (KOCBEHHO) U OLIEHKAa BO3MOXKHBIX MOCIEICTBUN
WX BIIMSHUS HA COOCTBEHHBIN OPTaHU3M.



CocraBiieHH€ POJIOCIOBHBIX.

PesepBHOE Bpemst — 6/4 u.

11 KJIACC (2/1 4 B Henento, Bcero 70/35 u,u3 Hux 5/3 4 — pe3epBHOE BpeMsi)

Pazgen 5

OCHOBbBI YYEHU A Ob 5BOJIFOIINN

Bun, ero xputepun. Crpykrypa Buza. I[lonmymsuus —dopma CyliecTBOBaHMS BHJA.
Omnpenenenne OMOJOTHYECKOW IBOJIONMHU. Jl0Ka3aTenbcTBa 3BONIONMN JKUBOW Tpupoabl. Poib
ABOJIIOLIMOHHON OHOJIOTUH B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa U pelIeHUH IPAKTUUECKUX NpobsieM. Pa3zBuTre 3BomtolMOHHBIX uaei. Yuenue Y. JlapBuna
00 oaBomroumu. CuHTeTHyeckas  Teopust  dBoouMH.  CBHUIETENBCTBA  3BOJIOLUU:
MaJIEOHTOJIOTUYECKHE, ouoreorpaguyeckue, CPaBHUTEIbHO-AHATOMHYECKUE,
AMOPHUOJIOTUYECKUE, MOJIEKYIISIPHBIE.

[Ipsimble HaOIOICHUS SBOJIIOLUY.

[Monmymsiuust — »reMeHTapHas €AMHMIIA SBOJIIOLMU. JIBMOKYIIHME CHIIBI ABOJIIOLIMU: MYTalluH,
pexomOuHanuu, oToop. Pesynbrars! 3Bostonnu. opmupoBaHue NpUCHocoOIEHHOCTH K

cpene oOurtanus. OOpazoBaHue HOBBIX BHUIOB. OCHOBHBIE HAIPaBJICHUS SBOJIIOIHMOHHOTO
npotrecca.

JlemoHCcTpanms

Cxembl, TaOauIBl, (PparMeHThl BUACO(DHIEMOB U SJIEKTPOHHBIX CPEACTB 00ydeHUs (CIaia-1oy,
aHUMAIllMK W JIp.); TepOapuu, KOJUIEKIIMH, MOJETH, MYJSDKH, JKUBBIE PAaCTeHUS W JKMBOTHEIE,
WUTIOCTPUPYIOIINE HM3MEHYMBOCTh, HACIEACTBEHHOCTb, MPHUCIOCOOICHHOCTh, PE3YJIbTaThI
€CTECTBEHHOT'0 0TOOpa, OCHOBHBIE HAMPABIICHHUS IBOJIIOLIUH.

JlaGopaTopHbIE U TPAKTUYECKUE PAOOTHI

N3ydenre Mopdoaoruueckoro KpuTepus Bua.

BrisBnenue npucnoco6aeHni OpraHu3MoB K Cpelie OOUTaHHS.

DKCKypcust

Mmuoroo0Opa3ue BUI0B B IPUPO/IE.

Pa3znen6

OCHOBBI CEJIEKIUN U BUOTEXHOJIOI'MU

OcHoBHI cenekuuu u OnotexHosioruu. Yuenne H. M. BaBuioBa o meHTpax MHOTOOOpazus u
MIPOUCXOXKACHUS KYJIbTYPHBIX pacTeHUd. OCHOBHBIE METO/IbI CEJIEKIIMH U OMOTEXHOIOTHH.
buoTtexHonorus, ee MOCTHXKEHUS, MEPCHEKTUBHI Pa3BUTHA. ITHYECKHE ACHEKThl Pa3BUTHUS
HEKOTOPBIX HCCIEOBAaHUI B OMOTEXHONOTUU (KJIOHUPOBAHHE YEIOBEKa, HCKYCCTBEHHOE
OTLIOIOTBOPEHHE, HAMIPABJICHHOE U3MEHEHHUE TeHOMA).

JemoHcTpanus

Cxempbl, TaOnHIIBI, (PparMeHTHl BUI€O(GUIBMOB U IEKTPOHHBIX CPEACTB 00yueHUs (chaiia-moy,
aHUMaIu u 1p.): «Pe3yapTaThl MCKYCCTBEHHOTOo 0TOOpa», «MeToapl celneKuud U OuoTex-
HOJIOTUM», «Pe3ynbTaThl CeNeKITUI.

JIaGopaTopHble U MpaKTUIYECKHe paboThI

CocraBiieHH€e MPOCTEUIINX CXEM CKPEUIMBAHMUS.

AHanu3 U OLIEHKA 3TUYECKHUX aCIIEKTOB PAa3BUTHUSI HEKOTOPBIX

UCCIIeIOBAaHUH B OMOTEXHOJIOTHH.

Pasnen7 AHTPOIIOI'EHE3

JlokazaTenbcTBa pPOJICTBA YEJIOBEKA C MJICKOMUTAIOIIMMH KUBOTHBIMHU. DBOJIIOIUS 4YEJOBEKA.
OcHOBHBIE CTaJANH U IBUXKYILIME CUIIBI aHTpONoreHesa. Paccenenue yenoBeka mno 3emie.



[IpoucxoxaeHue 4YenoBeUYECKHMX pac, UX eAuHCTBO. Kputuka pacu3sma U COLHMAIBHOTO
JapBUHU3MA.

JlemoHcTpanms

Cxewmpbl, TaOnHIBI, PParMeHTH BUICO(MUIBMOB U AJIEKTPOHHBIX CPEACTB 00yUeHUs (Chaiia-1oy,
aHuManuu u Jp.): «JlokazatenbcTBa poOJICTBA YENOBEKAa C MIICKOMUTAIOIMIMMH SKHBOTHBIMI,
«OCHOBHBIE CTA/IUU U JBUXKYIINE CUJIbI AHTPOTIOTEeHE3a» «YUeI0BeUeCKHE pachy.

JlabopaTopHbIe ¥ IPAKTUYECKUE PAOOTHI

AHanu3 U OLIEHKA PA3JIMUHBIX TUTIOTE3 MIPOUCXOKICHUS KU3HHU U YETOBEKa.

Pa3znen8

OCHOBBI 5KOJIOT'MHN

DKOJIOTHS KaK HayKa. DKOJIOTHYEeCKUe (DaKTOpbl. DKOJOTHYECKas HUIIA. bruosornueckne puTmel.
MexBHUI0OBbIE  OTHOIICHUS: TApa3uTHU3M, XWUIIHUYECTBO, KOHKYPEHIUS, MYTYaJIU3M.
DyHKIIMOHATBHAS U IPOCTPAHCTBEHHAS CTPYKTYpa dKOCHCTEMbI. KOMIOHEHTHI SKOCHCTEMBI.
[Tumessie cBsizu B 3kocucteMe. [0oTOKM BemIeCTB M TMpEBpaIeHUs SHEPTHH B IKOCHUCTEME.
JluHaMuKa DKOCHUCTEM W HMX YCTOMUMBOCTh. OCHOBHBIC THIIBI BO3JCHCTBUS YEJIOBEKa Ha
AKOCHUCTEMBI U UX PE3YJIbTaThl. DKOCUCTEMBI, TPAaHC(HOPMUPOBAHHBIC U CO3/ITAHHBIC YEJIOBEKOM.
JlemoHCcTpanms

Cxembl, TabauIBl, (PparMeHTH BUICO(DUIEMOB U 3JIEKTPOHHBIX CPEICTB 00ydeHUs (CIIaiI-1110y,
aHuUManuu u J1p.): «MexBumoBbie oTHOmeHUs», «llumeBpie nermm u cetn», «KpyroBopot
BELIECTB M IMpPEBpallleHHEe »HHEpPruu B JKocucTeMe». Kosulekuuu, WLTIOCTpUPYIOLINe
HKOJIOTMYECKHE B3aUMOCBS3H B OMoreorieHo3ax. Moaenu 3KoCucTeM.

JlaGopaTopHbIE U TPAKTUYECKUE PAOOTHI

BrIsiBIIeHME aHTPONOT€HHBIX U3MEHEHNH B 3KOCUCTEMAX CBOEH MECTHOCTH.

CocraBiieHHe CXeM Iepelauy BeIeCTB U SHEPruu (LieTei nuTaHus).

CocraBiieHre CPaBHUTEIHHONU XapaKTEPUCTUKH MPUPOTHBIX U

HCKYCCTBEHHBIX 3KOCHUCTEM CBOEH MECTHOCTH.

HccnenoBanue u3MeHEHH B SKOCUCTEMaX Ha OMOJIOTUYECKUX

MOJIEISIX (aKBapHUyM).

Pemenue skonoruueckux 3aau.

DKCKYpCHH B OMOTEOIIEHO03, B KPAeBETUCCKUI MY3€H WJIH Ha

reoJIOTHYeckoe OOHaKEHHE.

SBOJIIOIMA BUOCDEPHI U HEJIOBEK

buochepa — rnobanpHas skocuctema. Yuenue B. WM. Bepnanckoro o 6mocdepe. I'mnoresst
MIPOUCXOXKACHUS KU3HU Ha 3emie. OCHOBHBIE ATAIbI Pa3BUTHS OPraHUYECKOTO0 MUpa Ha 3emiie.
Oomoiust  6uocdepsl. ['o0anbHble aHTpomOreHHble u3MeHeHHs B Ouocdepe. IIpobrema
ycToiHunBoro pazButus ouocdepsl. CoxpaneHne MHOrooOpas3usi BUJOB KaKk OCHOBAa YCTOMYUBOTO
pa3BuTHs GHochepsl.

JleMoHCTpams

Cxempbl, TaOnHIIBI, PparMeHTHl BUICO(GUIBMOB U NEKTPOHHBIX CPEACTB 00yUeHUs (chaiia-moy,
aHUMAIMM | JIp.); MOJAENb -amruimkanus «buocdepa W 4yenoBek»; OKaMEHEIOCTH, OTIEYaTKH,
CKEJIEThI IO3BOHOYHBIX KUBOTHBIX.

JIaGopaTopHble U MPaKTUIECKHE PabOTHI

N3yuenune najaeoHTOJOTHYECKUX 10KA3aTEIbCTB SBOIIOLUH.

AHanu3 M OlLIEHKA MOCIEICTBUN ACITeIbHOCTH YelIOBEKa B OKPYKAIOMICH cpee M TIo0anbHBIX
AKOJIOTHUECKUX MPOOIIEM U MyTel UX pPeIIeHus.

PezepBHoe Bpemst — 5/3 u.






