AHHOTanus K padoueil mporpamme no 6mosorum 10-11 kiaace

1. MMporpamma pa3zpaboTaHa Ha OCHOBE (heJiepaibHOTO rocyaapcTBeHHOro cranaapra (2004 r) u
aBTOPCKOM MPOTPaMMBI CPETHETO O0IIero 00pa3oBaHus MO OMOJIOTHH /sl 6a30BOT0 U3yUEHUST OMOJIOTUI
B X —XI knaccax W.b.Aradonosoii, B.1.CuBoriazosa (IIporpammer 1yist 001ieo0pa3oBaTeIbHBIX
yupexaeHuit. buosnorus. K kommiekty yueOHUKOB, co3aaHHbIX o pykoBojactBoM H.M. Conuna. 5-11
kiaccsl. —M.: [Ipoda, 2010.), yaebroro tran BOY ropona Omcka «CpenHss 001eoopa3zoBaTebHAs
mikosa Ne 13 umenu A.C.IlymkuHa, rog0BOro KaJeHaapHOTO Trpaduka paboThl MIKOJIbI, TOJI0XKEHHUS O
paboueii mporpamme negarora bOY r. Omcka «Cpemasis O0meoopazoBatenbaas mkosia Ne 13 numenu
A.C.Ilymkunay.

2. lean u3yvyenusi 0M0JI0TUM B CPeIHEH IIKOJIE CJIeyIIue:

coluanu3anus oO0yJaronmxcs Kak BXOXKACHUE B MUDP KYJIbTYPbl U COLIMAIbHBIX OTHOLLIEHUH,
o0ecrneunBarollee BKIIOUEHNE YUAIUXCsl B TY MJIM UHYIO IPYIITY WA OOIIHOCTh-HOCUTEIS €€
HOPM, [ICHHOCTEW, OPUEHTALINM, OCBANBAEMBIX B IIPOIIECCE 3HAKOMCTBA C MUPOM JKUBOU ITPUPOIBI

MpHOOIIEHNE K TO3HABATENBHON KYJIbTYpE KaK CHCTEME NO3HABATENbHbIX (HaY4YHbIX
LIEHHOCTEN, HAKOIJIEHHBIX 00I1IECTBOM B chepe OMOJIOrnuecKOi HayKu)

OpPHEHTAIINIO B CUCTEME ATHUYECKUX HOPM U LIEHHOCTEH OTHOCUTENILHO METO/I0B, PE3YJIbTaTOB
Y JTOCTH)KEHHA COBPEMEHHON OMOJIOTUUECKON HAYKH

pa3BHUTHE NO3HABATEJBHBIX KAYECTB JINYHOCTH, B TOM YHCJIE TIO3HABATEIbHBIX HHTEPECOB
K U3y4EHUIO OOITUX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH i CaMOMY MPOIIeCCY HAyIHOTO
MO3HAHUS

OBJIaJIeHUE Y4eOHO-TI03HABATEIbHBIMU U [IEHHOCTHO- CMBICJIOBBIMU KOMIIETEHTHOCTSIMH TSI
(bopMHpOBaHUSI TO3HABATEIBHON M HPAaBCTBEHHOM KYIbTYpPhl, HAyYHOTO MHUPOBO33PEHHUS, a TAKXKE
METO/I0JIOTHEN OMOJIOrHYeCKOro SKCIIEPUMEHTA U 3JIEMEHTAPHBIMU METOIaMU OHOJIOTMUECKUX
uccienoBaHui GOpMUPOBAHUE SKOJOTHUYECKOTO CO3HAHMS, LIEHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIE
U YEJIOBEKY.

3. 3agauu u3ydeHus OMOJIOTHHU B CPEIHEH MIKOJIE CIICTYIOITHUE:

OCBOCHHE 3HAHUUA 00 OCHOBHBIX OHOJIOTMYECKUX TEOPHSX, UACIX U MPHUHIIMIAX, SIBISIFOLIMXCS
COCTaBHOM YacTbI0 COBPEMEHHOI €CTEeCTBEHHOHAYYHOW KapTHHBI MHpA; O MeToJaX OHOJIOrMYecKux
HayK (LMTOJIOTUH, TEHETUKHU, CENEKUUHU, OMOTEXHOJIOTHUH, KOJOTUM);0 CTPOCHHHM, MHOTOOOpasuu u
0COOEHHOCTSIX OmocucteM (KJIE€TKa, OpPraHW3M, TMONMYJALMs, BHA, OHOreoleHo3, Ouocdepa);
BBIJAIOIINUXCS] OMOJIOTUYECKUX OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOrHYEeCKON HayKe;

OBJIaJICHUE YMEHUSIMHU XapaKTepU30BAaTh COBPEMEHHbIE HAYYHBIE OTKPBITHUSI B 00JIACTH OMOJIOTHU;
YCTaHABIIMBATh CBA3b MEXAY pa3BUTHEM OHOJOTHH U COLUAIbHO-3THYECKUMH, 3KOJIOTHYECKUMU
npoOeMaMy YeJI0BEUECTBA;

CaMOCTOSITENILHO MPOBOIUTH OUOJIOTUYECKUE UCCieI0oBaHUA (HabII0AeHne, n3MEpeHHe,
AKCIEPUMEHT, MOICTTUPOBAHUE) U TPAMOTHO O0(DOPMIIATH OJTYyYEHHBIE PE3yIbTaThl; aHATH3UPOBAThH
Y UCHOJIB30BaTh OMOIOTHUECKYI0 HH(POPMAIUIO; TIOJIb30BATHCS OMOJIOrMYEeCKON TEPMUHOJIOTHEN U
CUMBOJIUKOM;

pa3BHUTHE MO3HABATENIBHBIX HHTEPECOB, HHTEIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
rpolecce u3y4eHus mpoodieM COBpeMEHHOM OMOOTHYECKON HAYKHU; TPOBEICHHS KCIIEPUMEHTAIbHBIX
WCCIIeIOBAHUH, pelIeHus: OMOJOTHUYeCKUX 3a1a4, MOJIEIIUPOBAHMS OMOJIOTUYECKIX OOBEKTOB
U TIPOIIECCOB;

BOCIIUTaHHE YOEXKJEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS 3aKOHOMEpPHOCTEH >KUBOU
MIPUPO/IbI, HEOOXOAMMOCTU OEPEKHOTO OTHOIICHUS K HEl, COONIOIEHUST AITUUECKUX HOPM TIPU
MPOBEJICHUN OUOJIOTUYECKUX HUCCIIEeIOBAHUM;

MCIO0JIb30BaHNE TTPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEIHEBHOM >KU3HU Ui OIEHKU
OCIIEZICTBUI CBOEW MEATENHHOCTH IO OTHOIICHUIO K OKpYXKaIIeh cpene, cOOCTBEHHOMY
3JI0pPOBBIO; BBIPAOOTKM HABBIKOB 3KOJOTHYECKON KYJIBTYPHI; 000CHOBAHUS M COOIOICHUS MEP
npo¢unakTuku 3a6onesanuii 1 BUY-undexmm.

4 Ha nzyyenun 6mosioruu B 10-11 kiaacce orBogurcs 1 yac B Henesnto, 34 yaca B roa
aas yyammxes 10 kiaaccoB, 34 yaca B roja aJis yyammxces 11 kiaccos.



5. PesyabTaThl 00y4eHUs:

JINYHOCTHBIMHU pe3yJIbTaTaMH 00y4YeHHs OMOJIOTHH B CPeJAHel IKoJIe SIBJISITC:
peanu3arys STHYECKUX YCTAHOBOK IO OTHOIIECHHIO K OMOJIOTMYECKHM OTKPBITHSIM, HCCIIEOBAHUSIM
U UX pe3yabTaTam
MIPU3HAHUS BBICOKOM LIEHHOCTH KU3HU BO BCEX €€ MPOSIBIICHUSAX, 3J0POBbsI CBOETO U APYTUX JIOACH,
peanu3aliy yCTaHOBOK 3/I0POBOTO 00pa3a Ku3HU; chOpMUPOBAHHOCTH MTO3HABATEIHHBIX MOTHBOB,
HaNpaBJICHHBIX HA TIOJYYE€HUE HOBOTO 3HAHUS B 001aCTH OMOJIOTHH B CBSI3U ¢ Oyaymien
JESITEIbHOCTBIO WM OBITOBBIMU IIPOOJIEMaMU, CBSI3aHHBIMU C COXPaHEHUEM COOCTBEHHOT'O 3/J0POBbS
1 DKOJIOTUYECKOI 0€3011aCHOCTBIO

MeranpeaMeTHbIMH pe3yJibTaTaMH 00y4eHHsI OMOJIOTUN B CPEIHEH LIKOJIE SABJISIOTCS:
OBJIAJIEHUE COCTABJISIFOIIMMHU UCCIIE0BATENILCKON M MPOEKTHON AESTeIbHOCTH, BKIIOYask YMEHUS
BUJIETH MPOOJIEMY, CTABUTH BOIIPOCHI,BBIIBUraTh TMUIIOTE3bI, 1aBAaTh ONPEAEICHUS OHITUSIM,
KJIaCCU(PUIMPOBATH, HAOIIOAATh, TPOBOJAUTH SKCIIEPUMEHTBHI, J1€1aTh BHIBOIBI U 3aKIIOUEHUS,
CTPYKTYpUpPOBATh MaTepuaj, 0ObSICHUTD, JOKa3bIBaTh, 3aIIUILATh CBOU UJIEU

yMeHue paboTaTh ¢ pa3HbBIMU UCTOUYHUKAMU OMOJIOTUYECKOU HHPOPM ALK HAXOAUT
OMOJIOTMYEcKyYI0 HH(OPMALIMIO B Pa3IMYHBIX UICTOYHHKAX, aHAJIU3UPOBATh U OLICHUBATh
nH(popmalrio, MpeoOdpa3oBbIBaTh HHPOPMAIINIO U3 OJTHOU (POPMBI B APYTYIO

CIIOCOOHOCTH BBIOMPATH 11€JIEBbIE M CMBICIIOBbIE YCTAHOBKH B CBOMX JICHCTBUSAX U MOCTYIKAaX

10 OTHOILIEHUIO K KUBOU MPHUPOJIE, 3I0POBBIO CBOEMY M OKPYKAIOLIUX

IIpenmeTHbIMHU pe3yabTaTaMu 00y4eHUs OMOJIOTUU B IIKOJIE

SIBJISIFOTCSL:

1.B no3HaBaTenbHOU (MHTEIEKTYyallbHOM) cdepe:
XapaKTepUCTHUKA COJepKaHUs OMOIOTUYECKUX TeOpui (KIeToOUHasl, HBOJIIOLMOHHA s Teopus Y.
Hapsuna),; yaerus: B.. Bepraackoro o 6uocdepe; 3akonos I'. Menaens1, 3aKOHOMEpHOCTEH
M3MEHUYMBOCTH; BKJIaJa BBIIAIOUIUXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKONW HAyKH
BBIZICJICHUE CYHIECTBEHHBIX MPHU3HAKOB OMOJIOTUYECKHX OOBEKTOB (KJIETOK: PAaCTUTENIHLHON U
YKUBOTHOH, TIOJIOBBIX U COMAaTHYECKHX, JH0SJCPHBIX U SICPHBIX; OPraHU3MOB: OJJHOKJIETOUHBIX
Y MHOTOKJICTOYHBIX; BUJIOB, DKOCHUCTEM, OMOChEpHI)H MPOIIECCOB (0OMEH BEIIECTB U SHEPTHUH,
pa3MHOXKEHHeE, AeJICHUE KIETKH, OTUI0I0TBOPEHHE, ICHCTBUE €CTEeCTBEHHOr0 0TO0Pa,
00pazoBaHUE BUOB, KPYTOBOPOT BEIIECTB) OOBSICHEHUE POJIU OMOJIOTHH B (POPMHUPOBAHUH
HAayYHOTO MHPOBO33PEHHUsI, BKJIaJ1a ONOJIOTHUECKUX TeOpUid B (GOpMHUPOBAHHE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA; OTPULIATEILHOTO BIMSHUS aJIKOTOJIsI, HUKOTHHA,
HApPKOTHYECKUX BEIIECTB Ha Pa3BUTHE 3apO/IbIIlIa YeJIOBEKA; BIMSIHIE MyTareHOB Ha OpPraHU3M
YeN0BEKa; IKOJIOTMUECKUX (PaKTOPOB HA OPTraHU3MbI; IPUYHUH SBOJIIOIMH, U3MEHSIEMOCTH BHJIOB,
HapYIICHU pa3BUTHS OPraHU3MOB, HACJIEICTBEHHBIX 3a00JIeBaHUM, MyTalluii IPUBEICHUE
J0Ka3aTeNbCTB (apryMeHTaIsl) €IMHCTBA )KMBOW U HEKUBOM MPUPOIBI, POJCTBA KUBBIX
OpPraHU3MOB U OKPY)KAIOIIEH cpeibl; HEOOXOAMMOCTH COXPAaHEHHS BUIOB YMEHHUE MOJIb30BAThCA
OMOJIOTMYECKON TePMUHOJIOTHEN U CUMBOJIMKOM peIlIeHre AIEMEHTapHBIX OMOJOTHYECKUX 3aa4;
COCTaBIIEHUE JIEMEHTAPHBIX CXEM CKPEIIMBAHUS U CXEM TepEeHOCa BEIECTB U SHEPTUU B
AKOCUCTEeMaXx (ILIeTIH MUTaHKs) OTICaHue 0CO0ei BHI0B MO0 MOP(OIOTHIECKOMY KPUTEPUIO
BBISIBIICHHE U3MEHUHNBOCTH, MTPUCTIOCOOTICHHI OPraHU3MOB K CpeJie OOMTaHUS CPaBHEHHE
OMOJIOTHYECKUX O0BEKTOB (XMMHUYECKHUI COCTAB TN KUBOM M HEXKUBOW MPHUPO/IBI, 3aPOIbIIIH
YeNnoBeKa U APYTrUX MICKOTMUTAIOIINX, IPUPOIHBIE SKOCUCTEMBI U arPOIKOCUCTEMBI) U
(hopMynHUpOBKa BBIBOJIOB HA OCHOBE CPaBHEHUS

2.B 1IEeHHOCTHO-OpPUEHTAIIMOHHOU cepe:aHalu3 U OIIEHKA Pa3IMYHbIX THUIIOTE3 CYIITHOCTH KHU3HHU,

MIPOUCXOXKICHUS KU3HU U YeJIOBEeKa, TJI00ATBHBIX KOJOTHYECKUX MPOOIEM U MyTe UX pelleHus,

MOCJIEJICTBUI COOCTBEHHOM JIEATEIILHOCTH B OKPYXKAIOIIEH cpesie OI[eHKA dTUYECKUX aCIIEKTOB

HEKOTOPBIX UCCIIEJIOBAHUI B 00JIaCTH OMOTEXHOJIOTHH (KIIOHHPOBaHHE, HCKYCCTBEHHOE

OTLIIOIOTBOPEHUE)

3.B cdepe TpynoBoit 1eATENbHOCTH:

OBJIaJICHUE YMEHUSIMU U HaBBIKAMU TOCTAHOBKH OMOJOTUYECKHUX IKCTIEPUMEHTOB M 00 BSICHEHHE

WX PE3yJIbTaTOB

4. B cdepe buznueckoil e TEIbHOCTH:




ObocHoBaHue U COOIIOZICHNE Mep TPOPHIAKTHKH BUPYCHBIX 3a00JI€BaHMA, BPEIHBIX IPUBBIYEK
(KypeHue, aqKoToJIM3M, HAPKOMAaHUS ) TPABUJI MOBEICHHS B IPUPOTHON Cpese
6. OcHOBHBIE 00pa30BaTENbHBIC TEXHOIOIWH: HHIMBUAyalbHAs paboTa, paboTa B MaJbIX U OOJIBIINX TPYIIAX,
IIPOEKTHAs!, UCCIIE0BATEIbCKAsl, IIOUCKOBAs pab0Ta, pa3BUBAIOIEE, ONIEPEKAIOIIEE U JINYHOCTHO-
OPHEHTUPOBAHHOE O0y4EHHE U T.JI.

7.®OpMBI KOHTPOJISI: TEMAaTUYECKUIA;UTOTOBBII; TPYNIIOBOI; (HYPOHTAIBHBIN; HHINBUIYaTbHBIN; TEKyIIas
arrecTanus (IPOBEPOYHBIE U CAMOCTOSATEIBHBIC MICHEMEHHBIC PaOOTHI; TPAKTHIYECKUE PaOOTHI;
TECTHPOBAHMUE; 3aU€Thl; KOHTPOJBbHEIE PAa0OTHI; CPe30BbIe PabOThI); IPOMEKYTOUHAS ATTECTAIUS
(TecTrpoBaHME; KOHTPOJIbHBIE PAOOTHI; 3amKTa peepaTa; 3alnuTa MPOSKTa; 3aUTa HAYIHO —
HCCIIEI0BATENIbCKON padoThI)

8. YueOHO-MEeTOINYECKUI KOMILIEKT
Y4yeOHUKHU:

1.B.1. CuBornasos u ap. «buosnorus. O0mas ouonorus 10 k. bazosslii ypoBeHs » «Beptukans» AO
«poda», Mocksa, 2017

2. B.1. CuBornasos u ap. «buonorus. O6mas 6uosnorus 11 xi. ba3osslit yposens » «Beprukans» AO
«podar», Mocksa, 2017
MeTtoauyeckue mocoous:

1.Kyner A.B. «O6mas 6uomnorus. 10 xnace: Metoaudeckoe nocooue. CII0, «Ilapurer», 2015
2. JIepuep I'.1. «O6mas 6uonorus. [loypounsie TecTsl u 3amanus. 10-11 kmace» M: «AkBapuym», 2012

3.Ky3nenosa B.H. u ap. C6opuuk TectoBbix 3aaanuii. buomorus. Crapmas mkona. M.: Uatennext-Llentp,
2007

9. Copnepxanue kypca
10 knace

Pasznen 1. buosorus kak Hayka. MeToabl HAy4HOro no3nanus (3 yaca)

Tewma 1. Kparkas ucropust pazsutust o6mosorun. Cucrema Onoorundeckux Hayk (19ac)

OO0bekT n3yuenus Ouosioruu — xuBas npupoaa. Kpatkas ucropus pa3sutus ouosnoruu. Poip
OMOJIOTMYECKUX TEOPHil, uaei, runore3 B GOpMHUPOBAHHHM COBPEMEHHOMN €CTECTBEHHOHAYYHON CUCTEMBbI

Mmupa. Cucrema OMOJOTHUYECKUX HAYK.

HGMOHCTpaHI/IH. HOpreTBI YUYCHBIX. CxeMbl: «CBs13b OHOJIOTHH C APYruMHu HaAyKaMUu», «Cucrema
OMOJIOTHYECKUX HAYK».

OcHoBuble oHATUA. bruonorus. XKu3He.

Tema2. CylHoCTb U CBOICTBA KUBOTO. YPOBHH OpraHU3allMU U METO/IbI IIO3HAHUS KUBOW MPUPOBI (2 yaca)
CymnocTb xu3Hu. OCHOBHBIE CBOMCTBA XMBOUM MaTrepuu. JKuBas mpupoa Kak CJI0KHO OpraHu30BaHHast
repapxuyeckas cucrema, CylnieCTBYIOLIAasl B MPOCTPAHCTBE U BO BpeMeHH. bruosiornueckre CUCTEMBI.
OcCHOBHbIE YPOBHHU OpraHU3alMH )KUBOM MaTepun. MeTo1bl O3HAHUS KUBOW TPUPOIBIL.

Z[eMOHCTpaI_[I/ISI. CxeMmHl: ((yI)OBHI/I OopraHu3anuun JKMBOU MaTepun», «CBOMCTBA )XKUBOM MaTCpUumn».

OcnoBHbIe TOHATHS. CBOHCTBA KHU3HH. ypOBHI/I OopraHu3alun JKUBOH Mpupodbl. MeTtoapl HO3HAHUS KUBOKU
MaTCepuu.

Paznea 2. Kierka (11 yacoB)

Tewma 1. Uctopus uzyuenus kinetku. Kinerounas teopust (1 yac)



Pa3BuTne 3nanwmii o kinerke. Padoter P. ['yka, A. Ban Jleenryka, K. 3. bapa, P. bpoyna, P. Bupxosa.
Kinerounas teopust M. llneiinena u T. [lIBanna. OCHOBHBIE MMOJIOKEHUSI COBPEMEHHOMN KJIETOUHON TEOPHUH.
Poub kerouHoii Teopun B POPMHPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MHpA.

HemoHnctpanus. Cxema « MHOroo0pasue KJIETOK.
OcnoBuble nousaTus. Knerka. [{utonorus. OCHOBHBIE MMOJIOKEHUS KIETOYHON TEOPUH.

Tema 2. Xumnueckuii cocta kiieTkd ( 4 4 a ¢ a) ETMHCTBO 371EMEHTHOTO XUMHUUYECKOT0 COCTaBa KMBbIX
OpPraHM3MOB KakK J0Ka3aTeJbCTBO €IMHCTBA MPOUCXOKICHUS KUBOM NpUpoibl. OOLIHOCTh )KUBOU U
HEXHUBOU NMPUPOBI HA YPOBHE XUMHUUYECKUX 31EMEHTOB. OpraHOreHbl, MaKpOJIEMEHThI, MUKPO3JIEMEHTHI,
YIBTPAaMHUKPO3JIEMEHTHI, UX POJIb B dKU3HEACSITEIbHOCTH KJIETKU U oprann3ma. Heoprannueckue BeuecTna.
Bona kak kosb10esb BCero ;KMBOro, 0COOEHHOCTH CTPOEHHUS U CBOMcTBa. MuHepasbHble COJIM. 3HaUeHHE
HEOPraHMYECKUX BEIIECTB B KU3HU KJIETKU U OPraHUu3Ma.

Opranuueckre BelecTBa — CIIOXKHBIE YIIIepoacoaepxKamue coeuHenns. Hu3komonekyispHasle u
BBICOKOMOJIEKYJISIPHBIE OpraHU4ecKue BemecTsa. JIMnuasl. YTiIeBOIbl: MOHOCAXapy/Ibl, OJUCAXapUIbI.
benku. Hyknennossie kucnotsl: JITHK, PHK. Y nBoenne monexynsl JIHK B kiterke. IlpunimnuansHoe
CTPOEHHE U POJIb OPraHUYECKNX BEUIECTB B KIIETKE U B OPraHU3ME YEJI0BEKa.

HemoncTparms. luarpammel: «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B HEXKHUBOUW MTPUPOJIEN,
«Pacmipenenenne XUMHUYECKUX DJIEMEHTOB B JKHBOU mpupoiey. [lepuoamdeckas Tadbnuia 31eMeHTOB. CXeMbI
u Tabmuipl: «CTpoeHue MoJiekynbl 0enkay, «Ctpoenue mosekynsl JJHK», «Ctpoerune monekynst PHK,
«Tuner PHK», «Y nBoenue momnekymnsl JTHK.

OcHoBHbIE TOHATHS. OPraHOreHbl, MAKPOIJIEMEHThI, MUKPOJIEMEHTHI, YABTPAMUKPO3JIeMeHThI. CBOMCTBA
BOJIbl. MuHepanbHble coi. buononumepsl. JIunuapl, TUMOUIBI, YII€BObI, OCIKH, HYKIEHHOBbIE KUCIOTHI
(JIHK, PHK). Perumukarus JTHK.

Tewma 3. CTpoeHune d3yKapruOTHYECKON U MTPOKapHOTHYECKO KiteTok (3 yaca) Knerounas memOpana,
uuToIia3Ma, siapo. OCHOBHBIE OpraHOU/IbI KIIETKU: SHI0IUIa3MaTHYecKas CeTh, anmnapar ['oabmxkuy,
JIU30COMBI, MUTOXOHPUH, TIACTHBI, puOoOcoMbl. DYHKIIUU OCHOBHBIX YaCTEil U OPraHOUIOB KIIETKH.
OcCHOBHBIE OTIMYHUS B CTPOSHUH KUBOTHOU U PACTUTENILHOM KIIETOK.

Xpomocomsl, ux crpoenue u ¢pynkuuu. Kapuorun. 3HayeHne NOCTOSHCTBA YUCia U (JOPMBI XPOMOCOM B
knetkax. [IpokapuoTndeckas kierka: popma, pasmepsl. Pacripoctpanenue u 3HaueHue OGakTepuil B IpUpo/ie.
Crpoenue OakTepuanbHON KIETKH.

Hemonctparus. Cxembl U Tabnuipl: «CTpoeHUE 3yKapUOTUIECKOM KIIeTKn», «CTpoeHne >KMBOTHOM
KJIeTKN», «CTpOoeHHUE paCTUTENBbHOMN KIETKH», «CTpoeHHe XpoMocom», «CTpoeHHE MPOKAPUOTHIECKOI
KIIETKI».

JIaGopaTopHble U MpaKTUIEeCKHe paboThI

Habnronenue ki1eTok pacTeHH U )KHUBOTHBIX O]l MUKPOCKOIIOM Ha TOTOBBIX Mpernaparax.

CpaBHeHHE CTPOCHHUS KJIETOK PACTEHHUH U KUBOTHBIX (TabiuIa)

[IpuroroBnenue u onucaHue MUKPOIIPENApaToOB KIETOK PaCTEHUI.

OcHoBHBIE OHATHA. DyKapuoTHYecKas kieTka. Knetounas memOpaHna, nuroruiasma, sapo. OCHOBHBIE
opraouipl KieTku. OCOOCHHOCTH PaCTUTENBHOM U KUBOTHOM KJIETOK. XpoMocombl. Kapuortu.

JIMIIIIOUAHBIN 1 TarIouAHbIH Habopbl XxpoMocoM. [IpokapruoTudeckas KieTka, OakTepus.

Tema 4. Peanu3zanus HacineacTBeHHOM nHpopManuu B kieTke (1 gac)



JIHK — nocutenps HacnencTBeHHOH nHpopmanyu. I enerndyeckuii koa. CoiictBa kona. ['en.
buocunTes6enka. lemoncrpanus. Tabnumna «I'eneTudeckuii Koa», cxema «brocunTe3 6enkay. OCHOBHBIC
NoHATUA. [ eHeTHYECKUI KO, TPUILIET, I'eH. TpaHCKpunus, TpPaHCIISALUA, MATPUYHBIN CUHTES.

Tema 5. Bupycs (2 yaca) Bupycsl — Heknetounas ¢popma sxu3Hu. OcoOEHHOCTH CTPOCHHUS U Pa3MHOKECHHUS.
3HaueHue B IPUPOJIE U KU3HU YesloBeKa. Mephl PO PUIIaKTUKN pacpOCTPAHEHUSI BUPYCHBIX 3a00J1€BaHUI.
[Mpodpunakruka CIINa. [lemoncrpamus. Cxema «Ctpoenue Bupycay, Tadbmuna «IIpodumakru9A CITU Ja».
Ocnosubie noHsATHS. Bupyc, 6akrepuodar.

Pazpnen 3. Opranusm (20 yacos)

Tema 1. OOMeH BemiecTB U mpeodpazoBaHue dHepruu (3 yaca)

Mmuoroo6pa3ue opranu3MoB. OTHOKJIETOUYHbBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. KOJOHMM 0 THOKIETOYHBIX
OpraHU3MOB.

Jemonctparms. Cxema « MHOrooOpa3rue opraHu3MOBY.

OCHOBHBIE TOHATHS. O}IHOKJ’IGTO‘IHBI@, MHOTOKJICTOYHBIC OpTaHHU3MBEI.

DHepreTndyeckuii 0OMeH — COBOKYITHOCTh PEaKIUN PACIIEIUIEHHS CII0KHBIX OPraHUYeCKUX BEIIECTB.
Tunel nuranus. ABToTpodsl u rerepotpodsl. [Inactuyeckuit oomen. dortocuHTes.

Hemonctparms. Cxema «I[lytu merabosn3ma B KIETKEY.

OcHoBHbIE IOHATHS. MeTaboau3M, SHEpPreTuIecKuii 00MeH, TuractTudeckuii ooMeH. AT®. ABToTpodsl,
retepoTpodnr. DoTOCHHTE3.

Tema 2. Pa3zmHOKeHHE U UHIUBUIYAIbHOE Pa3BUTHE OPraHu3MoB (OHTOreHe3) (6 yaca)

HCJ'IGHI/IG KJISTKH. MHUTO3 — OCHOBa POCTa, pCréHepanuu, pa3BuTus U OecroJsioro PAa3MHOKCHUSI.
PasMHOxeHue: Oecrojioe 1 NoJIoBoe. THmbl 0€CIoaoro PAa3MHOKCHUSI.

[TonoBoe pazmuoxxenue. Ob6pazoBaHuE MOJOBLIX KIETOK. Meio3. Omiog0TBOpeHre Y )KUBOTHBIX U
pactenuii. buonornueckoe 3HaueHue omnoA0TBopeHus. [Ipsmoe u HempsiMoe pa3BUTHE. DMOPHOHATIBHBINA U
MOCTAIMOPHOHANBHBIN Tepro bl pa3BuThsa. OCHOBHBIE 3TaIlbl SMOpHorenesa. [IpuunHbl HapyIIeHUN pa3BUTHS
Opranusma.

OnTOreHes 4ejioBeKa. PerO,I[YKTI/IBHOG 3A0POBLE; €TO0 3HAYCHHUC IJIA 6y,I[y1HI/IX MOKOJICHHUH JTIOACH.
ITocnencTBus BIUSHUS AJIKOT'OJIsI, HUKOTUHA, HAPKOTHUYCCKUX BCIICCTB HA PA3BUTHUC 3apOAbIlia YCJIOBCKA.
HepI/IOI[LI HOCT3M6pI/IOHaJ'IBHOFO Ppa3BUTHA.

Z[eMOHCTpaI_II/IfL Cxembl 1 Ta6J'II/II_IBII «Muto3 u MeﬁOB)), «FaMCTOFeHeB», «Tunel 6ecnosioro Pa3MHOXKCHUA,
«CTpOCHI/IC SIAIEKICTKY U CIICpMaTOo30uaa».

OcHoBHbIe TOHATHS. JKU3HEHHBIN UK KJIeTKH. MHUTO3, Ononoruueckoe 3HaueHue. Tursl 6ecrosioro
pasmHoxeHus. [logoBoe pa3sMHOKEeHHE U ero OMOJIOrHYecKoe 3HaueHue. Pa3iennbHOMOoIIbIe OpraHu3MBbl U
repmadpoanThl. SinekneTka u cnepmaTo3on. I'amerorenes. Meiio3, buosiornueckoe 3HaueHUE.
Omo10TBOpEHKE: HAPY)KHOE U BHYTpEHHEe. J[BOWHOE OIIOJOTBOPEHUE Y PACTEHUH.

Hemonctparws. Tabnuisl: «OCHOBHBIE CTaAUU OHTOreHe3ay, «[Ipsimoe u HenpsiMoe pa3BuTue. Tabmuibl,
¢dororpaduu, 1MarpaMMbl U CTATUCTHYECKUE JTAaHHBIE, IEMOHCTPHUPYIOIINE MOCIEACTBUS BIUSHUS HEra-
THUBHBIX (DAKTOPOB Cpeibl HA PA3BUTHE OPraHU3MA.



OcnoBubie oHATHS. OHTOTEHE3. THUITBI pa3BUTHA: TIPSMOE U HETIPsIMOE (Pa3BUTHE ¢ METaMOP(O30M). DTarbl
SMOpHOHAIBHOTO pa3BUTHA. [lepro bl mocTIMOPHOHATBHOTO pa3BUTHS. BpenHoe BIUsSHIE KypeHHS, aJIKO-
roJjisi, HAPKOTHUECKUX MPENapaToB Ha Pa3BUTHE OpraHU3Ma U MPOI0JDKUTEIbHOCTD KU3HHU.

Tema 3. HacnenctBeHHOCTh U M3MEHUUBOCTH (10 yacoB)

HacnenctBeHHOCTh M MN3MEHYMBOCTh — CBOMCTBA opranusma. 'enetn 1 0A — Hayka 0 3aKOHOMEPHOCTSAX
HACJIEICTBEHHOCTU U U3MEHYMBOCTHU.

I'. Menaenb — OCHOBONOJIOXKHUK T'€HETUKU. 3aKOHOMEPHOCTH HACJe0BaHUs, yCTaHOBJIEHHBIE [ .
Mennenem. Monorubpuanoe ckpemuBanue. [lepBriif 3akon Menzens — 3akoH JoMUHUpOBaHus1. Bropoii
3aK0H MeHzenss — 3aKOH paclleIuIeHus. 3aKOH YMCTOThI TaMeT. Jlurndpuanoe ckpemubanue. TpeTuil 3akoH
Menzenst — 3aKOH HE3aBUCHMOTO HacJeI0BaHUs. AHATM3UPYIOIllee CKpeIlMBaHUEe. XPOMOCOMHAasi TEOPHS
HacnencTBeHHOoCTH. COBpeMEHHbIE MPEeACTaBIEHUs O TeHe U TeHoMe. [ eHneTnka nosna. [TosioBbie XpOMOCOMBL.
CueruieHHOE C 10JI0M HaclleJoBaHHe.

3aKoHOMEpHOCTH U3MeHYMBOCTU. HacnencTBeHHas v HeHaclieICTBEHHAs! H3MEHUYHUBOCTb.
MonudukanronHas u3MeH4BocTh. KoMOMHaTHBHAS U MyTallMOHHAsA U3MEHYMBOCTh. MyTanuu. Tursl
MyTtauuid. MyrareHHble (pakTopsbl.

3HavYeHNE TeHETUKY JIJII METMIIUHBI. BiusiHue MyTareHoB Ha opraHu3M 4esioBeka. HaciencTBeHHbie 00Je3HI
YeJIOBEKa, UX MPUYUHBI U PO (HUITAKTHUKA.

Hemonctpanus. Cxembl, WUTIOCTPUPYIOIIKE MOHOTHOPUAHBIE U TU-THOPHIHbBIE CKPELUTUBAHUS; CIICTTIEHHOE
HacJieJOBaHUE MPU3HAKOB; IEPEKPECT XPOMOCOM; HAaCIeI0BaHUE, CLIETNIEHHOE ¢ ToJioM. [Ipumepsl
MOAU(PHUKAITMOHHON U3MEHUYUBOCTH. MaTepuasbl, IeMOHCTPUPYIOIIUE BIUSHIE MyTareéHOB Ha OPraHu3M
YenoBeKa.

JlaGopaTopHbIE U TPAKTUYECKUE PAOOTHI
CocraBieHHE POCTEHIIINX CXEM CKPEIIMBAHMUS.
Penienune sneMeHTapHBIX T€HETUYECKHX 3a/1a4.
W3yueHre N3MEHYHBOCTH.

BrIsiBJIeHHE HCTOYHUKOB MYTarcHoB B 0pr>KaIOIJ_IeI7I cpeac (KOCBCHHO) U OLICHKA BO3MOJKHBIX ITOCJIEICTBUM
HX BJIMAHUA HAa OpraHU3M.

OCHOBHBIC ITOHSTHSA. HacnencTBeHHOCTh U UBMEHUYMBOCTb. FCHOTI/IH, (I)GHOTI/IH. rI/I6pI/I,I[OHOFI/I‘I€CKI/II71 MCTOA,
CKpCIIUBAHUC. I[OMHH&HTHBIﬁ, peHeCCHBHLIﬁ. FGHLI, AJJICIIN. 3aKOHOMepHOCTI/I HaCJICIOBAHUA ITPHU3HAKOB.
3aKOH YHCTOTHI TaMeET. AHaJ'II/I3I/Ipy}OIJ_Iee CKpCHINBAaHHC. XpOMOCOMHa}I TCOpHUA HACIICACTBCHHOCTH.
I'eneTnueckue KapThI. I'erom. AYTOCOMBI, MOJIOBBIC XpPOMOCOMBI. MO,[[I/ICI)I/IKaI_[I/IOHHaH N3MCHYHNBOCTD.
KomMmOunatusHas u MyTallTUOHHAasg U3MCHYNBOCTD. My’TaFCHHBIe (baKTOpBI. HacnencrBenHbie 0O0JIe3HHU.
MeauKo-TeHETUIECKOE KOHCYJIbTUPOBAHUC.

Tema 4. OcHoBblI cenekiuu. buorexnomnorus (3 daca)

OcHOBEHI CEJIEKIIUM: METOIbl M JOCTIKEHUs. I eHeTuka — TCOPCTUUCCKAsA OCHOBA CCIICKIINU. CCJ’ICKHI/I}I.
OCHOBHLIC, METOJBbI CCIICKIIUN: FI/I6pI/II[I/138.L[I/IH, I/ICKyCCTBCHHBIf/'I 0T60p. OcHOBHBIC JOCTHKCHUSA U
HaIpaBJICHUA Pa3BUTHUA COBpCMCHHOfI CCIICKIIMH.

buoTexHonorus: JOCTHKEHHsI U IepCHeKTUBbI pa3BuTHs. ['eHHas nnxenepus. Knonuposanue. I'enetnyecku
MOAU(UIIMPOBAHHBIE OPTAaHU3MBI. DTHUECKUE ACTIEKTHI Pa3BUTHSI HEKOTOPBIX UCCIIEAOBAHUI B OMOTEXHOJIO-
M (KJIOHUPOBAHHUE YEIOBEKA).



Hemonctpamus. Kapra-cxema «L{eHTpbl MHOTOOOpa3usi M MPOUCXOKICHHS KYJIbTYPHBIX PACTCHUN».
I'epOapHbIe MaTepuabl U KOJUIEKIIMA COPTOB KYAbTYPHBIX pacTeHuit. Tabmuipsl: «Ilopoasl nomamnmx
KHUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHHi». CXeMbI CO3aHUsI TEHETUYECKH MOTU(PH IUPOBAHHBIX
MPOIYKTOB, KIIOHUPOBAHHSI OPraHU3MOB. MaTepHassl, HITIOCTPUPYIOLIUE TOCTHKEHHUS B 00J1aCTH
OMOTEXHOJIOT HH.

JIaGopaTopHble U MpaKTUUYECKUE pabOThI
Anamns n OLCHKA 3THYCCKUX ACIICKTOB PAa3BHUTUSA HCKOTOPBIX I/ICCJICIIOBaHI/If/'I B OMOTEXHOJIOTHH.

Ocuosubie nousTHs. Cenexkuust; rudpuauzanus u oroop. Coprt, mopoaa, mramM. buorexunonorus. ['ennas
nnxeHepus. Kinonnposanue. ['eneTnuecku MoIUpUIIMPOBAHHBIE OPTAHU3MBI.

11 ximacc
Paznen 4 Bua (21 yacoB)
Tema 1.McTopust HBOTIOIIMOHHBIX UCH (4 yaca)
Hcropust 2BOIIOITMOHHBIX HIel. PazButre OMoIoTHH B 10JapBUHOBCKHM MTEPUOI.

[Ipeanocelnku Bo3HUKHOBEeHMS yueHus Y. JlapBuHa. OBomonnonHas teopus Y. Jlapsuna. Pons
3BOJIIOIIMOHHOM Teopuu B (POPMUPOBAHUH COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTUHbBI MHUpA.

Hemonctparms. Kapra-cxema mapmmpyra nyremectus Y. Jlapsuna. ['epbapHbie MaTepuanbl, KOJJICKIIUH,
doTorpaduu u Apyrue Marepuanbl, MOKa3bIBAIOIINE HHANBUIyaTbHYIO H3MEHUYUBOCTE M pazHOOOpa3ue cop-
TOB KYJBTYPHBIX PaCTEHUH U MOPOJ TOMAIIHUX KUBOTHBIX.

OcHoBHbIe IOHATHS. DBOMIoNUs. Kpeanronnsm, TpanchopmMusm, 3BOIIOMUOHM3M. [ pymimoBas 1
WHIUBUAyalIbHAs U3MEHUMBOCTh. MckyccTBeHHBIH 0TOOD. bophba 3a cymecrBoBanue. EctecTBenHbIil 0TOOD.

Tewma 2. CoBpeMeHHOE BOTIOIUOHHOE YaeHHE (9 4acoB)

Bun, ero kputepuu. [lonymsius — CTpyKTypHas €IMHHIIA BUA, CIMHKIIA SBOIONNH. [[BIKYyIIIHE CHITBI
ABOJIIOLUH: MYTAITMOHHBIN MPOIIECC, MOIMYJISIIMOHHBIC BOJIHBI, U30JISIIMs, €CTECTBECHHBIH OTOOP; X BIUSHUC
Ha TeHo(OH I oMyIAurd. JBIOKYIIUN U CTAOMIH3UPYIOMINI €CTeCTBEHHBIM 0TOOp. AanTaliii OpraHu3MoB
K YCIIOBUSIM OOMTaHUS KaK pe3yabTaT IeHCTBUS eCTeCTBEHHOro 0T00opa. BumoobpazoBanue kak pe3ynbrat
sBoroIHH. CriocoObl ¥ TyTH BUI000pAa30BAHMUSL.

Coxpanenrie MHOroo0pa3us BUJIOB KaK OCHOBA YCTOMYMBOTO pa3BUTHS 6uocdepsl. [ 1aBHbIe HampaBiIeHUs
ABOJIIOIIMOHHOTO Tpoliecca. buonornyeckuii mporpecc u 6uonorudeckuii perpecc. [puynnbl BEIMUpaHUs
BH/IOB.

HOK&S&TCJ’ILCTB& 9BOJIIOLIMU OPraHn4YCCKOro Mupa.

HemoHcTparus. Cxema, WIUTIOCTpUPYIOIIas KpUTepUH BUa. TaOnuibl U cXeMbl: «JIBIKYIINE CUITbI
3BOJIIOLIUNY, «O0pa3oBaHue HOBBIX BUJIOB», «CX0/ACTBO HaYaJIbHBIX CTaIUIl SMOPHOHAIBHOTO Pa3BUTHS
MO3BOHOYHBIX». ['epOapuu, KOJIEKIUH U APYTUe HArJIIHbIe MaTepHabl, IEMOHCTPUPYIOIIHE
MPUCIIOCOOJICHHOCTh OPraHU3MOB K cpeJie OOMTaHus U pe3ylibTaThl BU000pa3oBanHus. TabIuIbl, MyJISHKA U
Jpyrye HarjasHble MaTepUalIbl, JEMOHCTPUPYIOLIME TOMOJIOTUYHBIE U aHAJIOTUYHBIE OPraHbl, UX CTPOSHUE U
IIPOUCXOXKICHUE B OHTOT'€HE3E; PyIUMEHTBI U aTaBU3MBI.

JIaGopaTopHbIe U MPaKTHUYECKUE pabOThI

Onucanne ocoOeit Buaa mo MophoIoru4ecKOMY KPUTEPHIO.



BrblsiBiIeHHE H3MEHYMBOCTH Y 0CO0€H 0JTHOTO BHJA.

BrrsiBiienue nprcrnoco6aeHnii OpraHu3MoB K Cpejie OOMTaHMs.

OcHoBHbIe TIOHATHS. Bun, nomynsus; ux kputepuu. ['enopon. JABHKyue Cruibl 3BOTIONHN:
MYTaIlMOHHBIN MPOIIECC, MOMYIAIIMOHHBIC BOJIHBI, U301, €CTECTBEHHBIN 0TOOD. [BMKyuii u
crabunmsupyronuii or6op. CriocoOb! U MyTH BUI000Pa30BaHMSL.

Tewma 3. I[IpoucxoxaeHue >xu3Hu Ha 3emJie (3 yaca)

Pa3BuTue npeacraBineHuii 0 Bo3HUKHOBeHUU kU3HU. OnbiThl @. Penu, JI. [lactepa. I'unotess o
MIPOUCXOKACHUH KU3HU.

CoBpeMeHHbIE B3IJIs1/Ibl HA BOZHUKHOBEHUE kU3HU. Teopust Onapuaa—XosaeiHa. Y cI0KHEHUE )KUBbIX
OpPraHu3MOB Ha 3eMJIe B IIPOLIECCE IBOJIIOLIUU.

HemoHnctpanus. Cxembl: «BO3HUKHOBEHNE OJTHOKJIETOYHBIX 3YKAPUOTHUECKUX OPTaHU3MOBY, « IBOJIOIIHS
PaCTUTEIBLHOTO MUPay, «IBOJIONHNS )KUBOTHOTO MUpay. Penpoaykuun kapTrH, nzoopaxatonux ¢uopy u da-
YHY PA3JIMYHBIX 3P U IIEPHUOO0B. OKaMeHeJ'IOCTI/I, OTIICYAaTKN OPraHu3MOB B JPCBHUX ITOPOAAX.
JlaGopaTopHbIe U IPAKTUIECKHE PAOOTHI

Anamus u OLICHKA PAa3JIMYHBIX TUITIOTE3 IMPOUCXOKICHUSA KU3HU.

OcHoBuble noHsATHS. Teopust Onapuna — XonaeiHa. XUMUYEcKas 3BOJIONMS. brosorndeckas 3BOIOLHS.
[TocTenenHnoe ycioxHeHHe OpraHu3aly U MPUCTIOCOOIEHUS K YCIOBHUSIM BHEIIHEN Cpelibl OpraHu3MOB B
MIPOLIECCE 3BOJIOLUH.

Tewma 4. TIpoucxoxaeHue yemoBeka (5 yaca)

I'unoTe3b! mpoucxoxaeHus yenoBeka. [lonoxxeHne yenoBeka B CUCTEME KUBOTHOTO Mupa (Kjacc
Mnekonuratoiue, otpsia [Ipumatel, pon Jlroan). DBosnonus yenoBeka, OCHOBHBIE dTanbl. Packl yenoBeka.

HpOI/ICXO}KI[eHI/Ie YCIIOBCUYCCKHUX pac. BI/II[OBOC €IHUHCTBO 4Y€JIOBCUYCCTBA.

HCMOHCTpaHI/IH. CxeMa «OCHOBHBIE 3Tanbl 3BOJIIOIIMH YCJIOBCKa». Ta6J'II/II_II>I, I/1306pa)KaI-OH_[I/Ie CKCJICTHI
YCJIIOBCKA U IIO3BOHOYHBIX KMBOTHBIX.

JIaGopaTopHble U MpaKTU4YECKHe paboThI

BrisBinenue IIPU3HAKOB CXOACTBA SapO,Z[BIHleﬁ YCJIOBCKA U APYIUX MIJICKOIIUTAOMINX KAK JOKA3aTCIbCTBO UX
POACTBaA. Anamms u OLCHKA pa3/IMYHbIX 'MIIOTEC3 IIPOUCXOKIACHHA YCIIOBCKA

OCHOBHbBIC TTOHSTHS. HponcxomneHHe yenoBeka. OCHOBHBIE 3TAIIbI 9BOJIIOIIMH. I[BI/I)KYH_[I/IG CHIJIbI
AHTPOIIOTCHE3a. Yenoeueckue packbl, UX CAUHCTBO.

Paznen 5 Oxkocucremsl (13 yacoB)

Tema 1. Dxonoruueckue akropsl (3 gaca)

Opranusm u cpena. [IpeaMer u 3aaun SKOJIOTUN. DKOIOTHUECKUE (HAaKTOPHI Cpelbl (abuoTHueckue,
OMOTHYECKHE, aHTPONIOTEHHBIC), UX 3HAYCHHE B JKU3HU OPTaHH3MOB. 3aKOHOMEPHOCTH BIIUSHHUS
IKOJIOTHYECKUX (PAaKTOPOB Ha OpraHU3Mbl. B3auMOOTHOIIEHUSI MEX Ty OpraHu3MaMu. MeXBUI0BbIE

OTHOIICHUS: MMapa3uTU3M, XUIIHUYICCTBO, KOHKYPCHIIUA, CUMOHO3.

JemoHcTpanms. Harnsaasle Matepuasl, JeMOHCTPUPYIOLIUE BIUSHUE 3KOJIOTUYECKUX (DAaKTOPOB HA KHUBHIE



opranusmsl. [Tpumepsl cumO103a B Ipupoe.

OcHoBHBIE IOHATHS. JKOJIOTUs. BHemHsst cpena. Dxonorunueckue GakTopsl. AOMOTHYECKHE, OMOTUYECKHE U
aHTponoreHHbIe (pakTophl. [TapazuTsM, XUITHUIECTBO, KOHKYPEHIIHUS, CHMONO03. DKOJOTHYEeCKas HHIIA.

Tema 2. CtpykTypa 3xocucreM (4 yaca)

BunoBas u npoctpaHCTBEHHas CTPYKTypa sKocucTeM. [luiieBsie cBsI3u, KpyroBOPOT BEIIECTB U
MIPEBPALLEHUS SHEPTUU B IKOCHCTEMaX. [IpuUnHbI yCTOMUNBOCTH U CMEHBI 3KOCUCTEM. BiusiHue uenoseka
Ha ’KocHCcTeMbI. MIcKycCTBEHHBIE COOOIIECTBA — arpoLI€HO3bI.

HemoHnctpanus. Cxema «lIpocTpaHcTBeHHas CTPYKTypa 3KOCUCTEMBI (IPYCHOCTh PACTUTEIBHOTO
cooOrecTBa)». CxeMbl U TaOJIUIIBI, AEMOHCTPUPYIOIINE TMUIIEBBIC IIETTH U CETH; SKOJIOTUYECKUE TTUPAMU/IBI;
KpYroBOPOT BEILIECTB U SHEPTUU B IKOCUCTEME.

JlaGopaTopHbIe U TPAKTUUYECKUE PAOOTHI

CocraBiieHHe CXeM Iepeiayl BEeleCcTBa U 3HEepruu (1iernei MuTaHus) B 9KOCUCTEME

BrisiBneHre aHTPONIOTEHHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH.

CpaBHuTeNbHAS XapaKTEPUCTHUKA IPUPOTHBIX SKOCUCTEM U arpO’IKOCUCTEM CBOEH MECTHOCTH.

Pemenne sxoornaeckux 3aJgad.

OcHOBHBIE IOHATHS. DKOCUCTEMa, OMOTE0IIeH03, OMOIIEHO3, arpolieHo3. [IpoyieHTh, KOHCYMEHTHI,
penyteHTsl. [Iumespie 11enu 1 CeTH.

Tewma 3. buocdepa — rimodanpHas skocrucTeMa (2 yaca)

buocdepa — rnodanpHas sxocucrema. CoctaB u cTpykrypa onocdepsl. Yuenue B. M. Bepnanckoro o
o6uocgepe. Ponb xxuBbix opranu3smMoB B Ouocdepe. buomacca 3emnu. buonornyeckuii KpyroBopoT BELIECTB
(Ha mpuMepe KpyroBopoTa BOJbI U YTIEPOa).

Jemonctparnus. Tabmuier u cxembl: «CTpykTypa 6uochepsi», «KpyroBopot Bosl B 6uochepey,
«Kpyroopot yrinepoaa B 6uocdepe». Harnsaupiit MmaTepuan, oTpaxkaroluid BUJ0BOE pPa3HOOOpa3ne sKUBBIX

OpraHu3MoB O6uocdepsl.

OCHOBHBIC ITOHSTHSA. BI/IOC(l)epa. Kupoe BCIICCTBO, OHOreHHOE BCIICCTBO, KOCHOC BCIICCTBO, OHMOKOCHOE
BeniecTBo. buomacca 3emiu.

Tema 4. buocdepa n gyenosek (3 yaca + 1yac — 3a4er o Teme «IKOCUCTEMAN)

buocdepa u yenosek. ['mobanpHbIE 3K0T0rHYECKHE TPOOIEMbI U ITyTH UX peuieHus. [locnencTsus
JESITEILHOCTH YEJIOBEKA Ul OKpYXkarolien cpenbl. [IpaBuna nosenenus B npupoHoi cpene. OxpaHa
IIPUPO/BI U PALIMOHAIIBHOE UCIIOJIB30BaHNE IIPUPOJHBIX PECYPCOB.

HemoHcTtparys. TabnuIisl, HUTIOCTPUPYIOLIHE ITI00aIbHBIE SKOJOTHYECKHE POOIEMbI U MOCIEICTBHS
JESITEILHOCTH YEJIOBEKA B OKpYKarollel cpene. KapTol HallMOHaNbHBIX TAPKOB, 3aII0BETHUKOB U 3aKa3HUKOB
Poccun.

JIaGopaTopHble U MpaKTHUYECKUE paboThI

AHanu3 ¥ OlleHKa MOCIIECTBUI COOCTBEHHOM IEATEIHHOCTH B OKPYIKaIOIIEH cpene.



AHanu3 U oleHKa IJI00aTbHBIX IKOJOTHUECKUX MPOOIeM U MyTeH UX pereHHs.

OcHoBable IOHATHA. [ TOOANBHBIE 3KONOrHYeckue mpobiembl. Oxpana nmpupoabl. Pammonansaoe
MpupoIonoJib30Banue. HanmonanbHble NapKu, 3a0BeIHUKY, 3aka3HukU. KpacHas kHura.



