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MMOSICHUTEJIbHASI SAITACKA

2%
Pa6ouast mporpamMma 1o 6uoyIoruy Ha ypoBHE CPEIHET0 ob1mero 06pa3oBaHMsL
COCTaBJICHA HA OCHOBAHMHY CJIETYIOIIMX HOPMATHBHO-TIPABOBBIX IIOKYMEHTOB:

= Ao AR AT N #W’A‘*”"F'—‘J—f’—’vlﬂ
DepepanbHOTO 3akoma oT 29.12.2012 Ne 273-®3 «O6 oOpasoBanHud B Poccutickoin

Oeneparun»;

IIpuxaza MOH P® ot 17 nexaOpst 2010 r. Ne 1897 «O6 yTBEpK/ICHIH ®rOC 000» (¢
maMererErsME oT 29.12.2014r. Ne 1644, ot 31.12.2015r. Ne 1577, ot 11.12.2020r. Ne712);

DeepaTbHOTO MepedHs yueOHUKOB, PEKOMCHITYEMBIX K MCIIOTH30BAHMIO TIPH PeaTH3allin
HAMEIOIIUX rocynapCTBeHﬁy}O AKKPEIMTAIMIO 00Pa30BaTEIbHBIX TPOTpaMM  HAdalBHOTO
3 oBIIero, OCHOBHOTO OOIIEro, CPETHEro o0mero 06pa3oBaHusl, YTBEPKICHHOTO MPUKa30M
| MHUHKCTEPCTBA IIPOCBCILEHUS Poccuiickoit ®exepamun ot 20.05.2020 Ne 254 (c

msMeneHnsMHA 0T 23.12.2020 r. Ne776);

CaHUTapHO-3IHIEMUAOTIOTHUECKUX TpeGoBaHMi K YCIOBASIM M OpraHH3aliHd 00yJeHus B
061e00pa30BaTENbHEIX  YUPSKACHUAX,  yTBEPHICHHBIX nocTaHoByicHreM [ TTaBHOTO
rOCYJapCTBEHHOIO CaHUTApPHOTO Bpata Poccuitckoit @exeparmm ot 28.09.2020 1. N 28

(CanlTuH 2.4.3648 — 20);
5. 00T 000;
6 |VomsaMKOY COIINe2 e llowrancy. "‘V'_M'ﬂ""ﬂ"ﬂ

PaGouasi mporpaMma CoCTaBJieHa B COOTBETCTBHH € IporpamMMoii o GHOJIOTHY,
pa3paboTaHHOH aBTOPCKUM KOJUIEKTHBOM IO/ penaximeit 1.5.AragoHOBOH, B.M.

Cusoryazosa, 2018 rox;

quﬁno-MeTonnqecmnﬁ KOMIIJICKT:

1. «Buonorus: Obmas 6uosorus 10 kracc. bazoBelil ypOBEHB» aBTOPbI: B..
Cusornasos, I.B. Aradonosa, E.T. 3axaposa. M.: Ipoda 2018 rox
7 «Buonorus: O6mas 6uonorust 11 kmacc. ba3ossli ypOBEHbE» aBTOPBL: B.M.

Cupornasos, VLB, Aradonosa, E.T. 3axaposa. M.: Jlpoca 2018 rox.

MECTO IIPEJMETA B YYEBHOM ILJIAHE
Kypc paccuntas Ha 138 4acoB 4acos (2 1aca B HEZIENIO B pacueTe Ha 35
yue6HBIX Hezenb B 10 k1acce 1 2 gaca B HeIelo B pacuére Ha 34 y4eOHBIX

Henens B 11 kimacce).



esn U3ydeHU:

.  COLHMANM3ALMS 00y JAOIIUXCS KaK BXONKICHIC B MUp KyJIBTypBI ¥ COLMAIbHBIX
OTHOLICHMM, 00eCIIeUNBAIOIIee BKITIOUCHIC yJAIUXCA B Ty WK WHYIO TPYTHIY
T OBIIHOCTh-HOCHUTEIIS €€ HOPM, HeHHOCTeH, OpHeHTallyil, 0CBaNBaeMbIX B
poliecce 3HAKOMCTBa ¢ MHPOM JKUBOM TIPUPOJIBL.

o IPUOOIIEHHUE K 03HABATEIHHON KyJIbTypPe KaK CHCTeMe TI03HABATEIbHEIX
(HAay9HBIX LIEHHOCTEH,

HAKOILIEHHBIX OOIIIECTBOM B Cepe 6HOJTOrHYeCcKOi HAyKH)

° OpI/IeHTaIlI/I}O B cHUCTEME DTHUYECKHX HOPpM U HQHHOCTGI;’I OTHOCHUTEIBHO METO10B,

(9]

pe3yJIbTaToB U JOCTIKEHIH COBpeMEHHOM OrOIOTUUECKON HAyKH

. pa3BUTHE [O3HABATEIbHBIX KAICCTB JIAYHOCTH, B TOM UHCJIe II03HABATCIBHBIX
HHTEPECOB K M3YUEHHIO 001X OMOIOTHIECKUX 3aKOHOMEPHOCTEN U CaMOMy
mpomeccy Hay4HOTo TIO3HaHHA

e OBJIAICHUC y‘I66HO-H03HaBaTeJIBHBIMI/I " II€HHOCTHO- CMBICJIOBBIMU
KOMIIETEeHTHOCTIMU IJIA (bOpMI/IpOBaHI/IH HO3HaBaTeHBHOﬁ u HpaBCTBeHHOﬁ
KYJ'IBTypBI, Hay4YHOI'O MHpOBOSBpeHI/Iﬂ, a TaKXe MGTOI[OJIOFHeﬁ OMOJIOTUYECKOTO
SKCIEPUMEHTA M DJIeMeHTapHbIMH MeTOoJaMU OUOJIOTUIECKUX

HCCIIeIOBaHUA

o (hOpPMEPOBAHKE FKOJIOTUIECKOTO CO3HAHUS, IEHHOCTHOI'O OTHOIICHHUA K JKIBOU
IpUPOJIE U YETIOBEKY.

3agauu N3y4ICHUA OMOJIOTUH:

. OCBOEHHME 3HAHWI 00 OCHOBHBIX OHOJNOTHICCKHUX TeopHsX, HAEAX U NPUHINNAX,
SBJSIFOIIIMXCS COCTABHOW HacThiO COBpPEMEHHOM ecTeCTBEHHOHAYIHOM KapTHUHBI
Mupa; O MeToIax GHOIOTHYECKUX HayK (IMTOJNOrMH, TCHETHKH, CeJIeKIUH,
61HOTEXHOJIOTHH, DKOJIOTHH); O CTPOCHHH, MHOT000pa3uu U

ocoGeHHOCTSIX OmocucTeM (KIeTKa, OpraHmsM, NOIyJIAnus, BHI, OUOTeOIIEHO3,
6uocdepa); BBIAIOIINXCH GUOJIOTMIECKUX OTKPBITUSAX ¥ COBPEMCHHBIX MCCleJOBaHUAX
B GHOJIOTMUECKON HAYKE;

. OBJaJeHHe YMEHHSMH XapaKTepu3oBaTh COBpeMeHHbIe Hay9HbBIE OTKPBITHA B
obacTd OMOJIOTHMW; YCTAaHaBIMBATE CBA3D MEXIy Pa3sBUTHEM OHOJIOTUHA U
COLMANBHO-3THYECKIMH, SKOTOrMICCKUMA po6sieMaMy 4eJI0BeIeCTBa;

. CAMOCTOSTENBHO HPOBOIUTH OHOJOTHYCCKUE pccnenoBanus  (HaOMIOACHHUE,
H3MepeHne, OKCIIEePUMEHT, MOJEIMpOBaHUe) W  IPaMOTHO ohopMIIATH
oTydeHHble Pe3yNbTaThl; aHaIu3UpoBath M HCIIONb30BaTh OMOIOTHIECKYIO
WH(OPMAIIUIO; TIOJIB30BATHCA 61OTTOTMIECKOH TEPMUHOTIOTHEH 1 CHMBOJIAKOIA,

. pa3BUTHE IIO3HABATENbHBIX MHTEPECOB, UHTEUIEKTYaIbHBIX U TBOPHYCCKHX
CIIOCOOHOCTEH B MPOIECCe U3YICHHU pobieM COBpPEMEHHOM OUOIOrTIECKOM



HayKH, HpOBelleHI/I}I 3KCH€pI/IM€HT2UH>HBIX I/ICCJICILOBaHI/II\/’I, peHICHI/ISI
OMoJOorHUeCcKrX 3a1a4, MOIEJIMpOBaHMA 6HOHOFH§{60KHX 00BEKTOB U HpOHeCCOB;

. BocIUTaHWe YOKIEHHOCTH B BO3MOXKHOCTH O3HAHUS 3aKOHOMEPHOCTEH SKABOM
IpUPOABL, HEOOXOMUMOCTH GepeKHOro OTHOIICHUS K geii, COOMOACHUA
STHUECKIX HOPM IIPH MPOBEIICHIHN 61OOrMIECKIX UCCIIeTOBAHI;

. JCIOIB30BaHKE MPHOOPETEHHBIX 3HaHWH U yMEHUH B [OBCeIHEBHOM XU3HU IS
OLIGHKA OCTe/CTBIN CBOEH NeATePHOCTHA 110 OTHOILICHUIO K OKpY’KatoIen
cpeme, COOCTBEHHOMY — 310POBBIO; BBIPAOOTKM ~ HABBIKOB 5KOJIOTUUECKON
KyNMbTYpBl; OOOCHOBAHHA U coGIoIeH s Mep TPO(QUIaKTHKH 3a00JIeBaHUA H
BUY-nHQEKIAN.

ILIAHUPYEMBbBIE PE3YJIBTATHI OCBOEHUA
KYPCA BHOJIOI'MH

JlesiTeNBHOCTD 00pa30BaTebLHOTO yupexKIeHus OOIIETo o6pazoBaHus B 00yUeHAU
GuonorMd B cpelHeil (IOJHOM) IIKOJE AOJIKHA 6BITH HAIpaBjieHa Ha JOCTIDKCHME
06y JAIOLAMKCS CIIEYFOIITHX JMYHOCTHBIX pe3yJibTaToB!
_peanM3aLMy ITHYECKUX yCTAHOBOK 0 OTHONIEHWIO K OHMOIOTHYECKMM OTKPBITIIM,
HcCIeOBaHMAM U UX pe3ysbTaTaM;
~IIPU3HAHUS BBICOKOM LEHHOCTH SKU3HY BO BCEX ee IPOSBJICHUAX, 3[0POBBA CBOETO U
JPYTUX ofiek, peatu3aliy yCTaHOBOK 310pOBOr0 00pa3a KU3HH;
-c)OPMUPOBAHHOCTH MO3HABATE/ILHBIX MOTHBOB, HATIPABIEHHBIX Ha MOTy4eHHe HOBOTO
spapus B 00macT 6MOJIOTHH B CBA3H C Oy mylen npo(hecCHOHANBHOM AEATeIBHOCTBIO
JOTH GBITOBBIME TIPOOIEMaMH, CBA3AHHBIMI C CcoxpaHeHneM ‘COOCTBEHHOTO 370pOBBS 1
9KOJIOTHUECKOU Oe30MMacHOCTH.
MeTranpeiMeTHBIME pe3yJIbTaTaMu OCBOGHMsI BHIIYCKHUKAMU CTapIIed IIKOJIBI
[IpOrpaMMBbl [0 GUOJIOTHY SBIAIOTCH:
_OBJIafieHHe COCTaBJIIOIIMMU ACClTeOBATENbCKOM 1 MPOEKTHOH  [eATeBHOCTH,
BKJTIFOUAsl YMEHUsS BUIEThH 11po6ieMy, CTaBUTh BOIPOCHL, BBLIIBUTATh TUIIOTE3bI, 1aBaTh
ompe/ieNieHrsl TIOHATHH, K1acch(UIMpOBaTh, HAOMONATD, HpO.BO)lI/ITI:» SKCTIEPAMEHTEL,
JeaTh BBIBOJBI U 3aKIIOUCHHUA, CTPYKTypHpOBaTh Marepuar, 0OBSICHATE, JOKA3hIBATh,
3aITUINATH CBOU UICH;
-yMmeHwe paboTaTh C PasHRIMHU ACTOUHMKAMM GUOTIOTHUECKON MHOOPMAIVIL: HAXOMUTD

GVOIOrAUECKyIo HH(MOPMAIIHIO B pa3IUIHbIX ACTOYHMKAX (TexcTe ydeOHMKa, HaydHO-



[OITyJISPHOR JIATEPAType, OHONOTUIECKIX CIOBAPAX H CIIPaBOYHUKAX), AHAIU3UPOBATD
¥ OLleHWBATh NHPOPMALIHIIO, TPe0OPa3oBbIBATE HH- =

dhopmarmio 13 OXHON GOPMBI B IPYTYIO;

- CHOCOGHOCTH BHIOMpATH IleieBble M CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBUAIX H
[TOCTYIIKaX IO OTHONICHHUIO K )XUBOK MPUPOLE, 3/0POBBLO CBOEMY U OKPY KaIOIIUX;
-yMeHHMe aJ(eKBaTHO MCIIOJIB30BaTh PEUCBBIC CPE/CTEA I IACKYCCHUX Y apTyMEHTAIUH
CBOEll IO3WIMKM, CPABHWBATH pasHble TOYKU 3peHHs, apryMEHTHPOBATR CBOIO TOYKY
3peHusl, OTCTaUBaTh CBOIO MO3HUIIHIO.

IIpeaMeTHBbIE pe3ya1bTAThI

Vyammics JOJDKEH:

-XapaKTepU30BaTh BKIIAJl BBIIAIOIIMXCS YICHBIX B PASBUTHC OHMOJIOrTUECKOM HAyKH;
-XapaKTeprU30BaTh POJIb OMOJIOTHH B (hOpMHUPOBAHUM HaYYHOIO MUPOBO33PEHHS;
_OLCHWBATh BKJIal OWOIOTHYECKHX TEOPHH B hopMEpOBaHHE COBPEMCHHOM
eCTeCTBEHHO-HAYIHON KapTUHBI MUPA,

_BBLIEJIATH OCHOBHBIE CBOMCTBA )XHBOU IIPUPOABI U OUOJIOTUYIECKUX CUCTEM;

_AMeTh TIpeJicTaBeHre 00 ypOBHEBOH OpraHn3aliy YKUBOW ITPUPOJIBI;

-[IPYBOIUTH I0Ka3aTeIbCTBA YPOBHEBOM OPraHU3aIMy KUBOM ITPUPO/IEL;

~Ipe/ICTABIISTH OCHOBHBIC METO/IBI M STAIIBl HAYHHOTO HCCJIeI0BAHMS,

_aHAJM3UPOBATh ¥ OLEHUBATh OHOIOTHIECKYIO MHGOPMAIHIO, TTOy4aeMyto U3 PasHbIX
HMCTOYHHUKOB.

-XapaKTepru30BaTh COJEPKaHUE KJIeTOYHOH Teopwuw W IIOHMMarh €€ pojib B
(GOpMHUPOBAHUU COBPEMEHHON eCTeCTBEHHO-HayYHOU KapTUHBI MAPA,;

-3HATh UCTOPUIO U3YyUECHUS KIICTKH,

-MMeTh IpEACTaBIeHHE O KICTKE Kak [Ie;IOCTHOM OHOJIOTHUECKON CHUCTEME;
CTPYKTYpPHOH, QYHKIMOHATIBHOM 1 reHeTUIeCKOU

e TUHULIE )KHUBOTO;

-IIPHBOJUTH J0Ka3aTeIbCTBa (apTyMEHTALVIO) €IMHCTBA XKUBOH U HEXXUBOU IIPUPOJIEI,

POACTBA JKUBBIX OpPraHu3MoOB,;



-CpaBHMBATh OMOJOTHIECKHE 00BEKTHl (XUMHUUECKUH COCTaB Tell JKUBOU U HEXHUBOU
IPUPOIBI, JYKAPUOTUHYECKUE 1 npoxapnomqecm/i% KJIETKM, KIETKH pa‘gTeHI/Iﬁ,
JKUBOTHBIX ¥ Tpr00B) 1 (HOPMYTHpPOBATE BHIBOIBI HA OCHOBE CpaBHECHHS,

-pefCTaBNATh CYIIHOCTE U 3HAueHHME MpomHecca peann3alum HacJleICTBEHHOM
uH(bOpMAaIK B KIETKE,

~IIPOBOJIUTE OUOJOTHYECKHE HCCIEN0BAHUA: CTABUTh OIIBITH], HAOIIOaTh U ONKCHIBATH
KJIETKH, CPaBHMABATH KJIETKH, BBIAEISTH CYIIECTBCHHDBIC [PH3HAKH CTpOEHHMS KJIETKU U
ee OpPraHOUIOB;

_IIOJB30BATHCS COBPEMEHHOM [ITONOTHYECKOH TEpMUHOJIOTUEN;

_FIMeTb IIpeJICTABJIEHIS O BUPYCaX U MX POIIU B XKU3HHU JIPYTHX OpTraHU3MOB;
~06OCHOBBIBATh ¥ COOIONATH Mephl MPOQUIAKTHKY BUPYCHBIX 3aboseBaHuil (B TOM
ypcine BUU-uHpeKInn);

_HAaXOJUTh OMOIOTMIECKylo HH()OPMALMIO B PasHBIX HCTOHUHUKAX, apryMeHTHpOBaTh
CBOIO TOYKY 3PEHUS;

_aHAJM3HPOBATH ¥ OLEHUBATH OMONOTMIECKYIO PH(GOPMALHKIO, TTOTyJIaeMylo U3 PasHBIX
VICTOYHUKOB;

_¥IMeTh TpejICTaBIeHre 00 OpraHk3Me, ero CTPOCHUH 1 MPOLeccax KU3ZHENEATEIBHOCTH
(06MeH BelleCTB, PA3MHOXKCHHE, JENCHIE KICTKI, OILIOIOTBOPEHHUE), MHOr000pasuu
OpraHU3MOB;

_BBUIETATH  CYIIECTBEHHBIE  INpPU3HAKA  OpraHU3MOB (ONHOKIETOYHBIX |
MHOTOKIIETOUHEIX), CpPABHMBATh OHOJOTHYECcKHe OOBEKTHL, CBOMCTBA ¥ IIPOIECCHI
(IIaCTHYECKU ¥ SHEPreTHICCKIH o6MeH, 6ecIIoNnoe 1 MoJI0BOE Pa3MHOXKEHHE, MUTO3 1
Meif03, OMOpPHOHATBHBIA X MOCTIMOPHOHANBHBIA TNEPUOL, TMpAMOe U HETPSIMOE
pasBUTHE, HACIEICTBEHHOCTh M HM3MECHIHBOCTD, JOMMHAHTHBIM U PELECCHBHBINA) U
hOpMyIHMpPOBATh BEIBOJIBI Ha OCHOBE CPABHEHMU,

-IIOHUMATh 3aKOHOMEPHOCTH WHIVBUIYaIbHOTO pa3BUTUL OpraHu3MOB,
HACJIeICTBEHHOCTU ¥ U3MEHIUBOCTH;

-XapaKTepU30BaTh COACPKAHKE 3aKOHOB . Mennens u T. X. Moprana 1 IOHUMaTh X

poIs B GOPMHUPOBAHIH COBPEMEHHON eCTeCTBEHHO-HAYJHOU KapTHHBI MUDA,



-pemaTh dIeMEHTapHBIE TECHETHYCCKHC 3aauy, COCTABJSTH BJIEMEHTApHBIC CXEMBI
CKpeIWBaHus; II0h30BaThCA COBpPEMEHHOU renetaeckol TEpMUHONOTHEH ¥
CHMBOJIUKOW;

-IpMBOJIWTH JOKa3aTenbcTBa pOACTEA JKUBBIX OpPraHW3MOB Ha OCHOBE TIOJIOYKEHUH
FeHeTUKH 1 SMOPHONOT N

-06BSCHSTH OTPULATEFHOE BIASHIE aKOroJs, HUKOTHHA, HApKOTHYECKHUX BEIIECTB Ha
pa3BUTHE 3aPOIIBIIIA YEIOBEKa; BITUAHNAE MyTareHOB Ha OPraHH3M YeJIOBeKa;
~XapaKTepu30BaTh HapyIICHU pa3BUTHs OPTAHU3MOB, HACIEICTBEHHDIC 3a00JIeBaHus,
OCHOBHBIE BHJIBI MyTaIlHH;

-0GOCHOBLIBATh W COONIOAATh MEPHI IPOMUIAKTAKY BPEIHBIX MPHUBBIUEK (kypeHue,
AJIKOTOJTA3M, HAPKOMAaHWS);

-BBISBJISATH UCTOUHUKHM MyTare¢HOB B OKpy KaroIleh cpese (KOCBEHHO);

_JMeTh IpeJCTaBICHHe 00 yUeHWH H. 1. Basumiosa O IEHTpax MHOroo0pasus H
TIPOMCXOXIEHHMS. KyIbTyPHBIX pacTeHu#;,

~XapaKTepr30BaTh OCHOBHBIE MCTO/IBI 1 JOCTHIKEHHMSI CeJIEKIINN;

_OLICHWBATH YTUYECKHE aCTIeKThl HEKOTOPBIX HccrenoBaHuil B 061acTH OMOTEXHOIOTHH
(KITOHUPOBAHHE, HCKYCCTBEHHOE OTIJIOOTBOPEHYE, HATPABICHHOE N3MECHEHNC reHoMa);
_OBJIafieBaTh YMEHWSMHI M HaBBIKAMM MOCTAHOBKH GMOJIOrMUECKUX IKCIEPUMEHTOB U
0OBSICHITH UX PE3YNIBTATEHI,

_HAXOJUTH GHONOTHYECKYIO HHPOPMAIIIIO B Pa3HBIX HMCTOYHMKAX, apTyMEHTUPOBATH

CBOIO TOYKY 3pEHHS,

COJEPXAHUE KYPCA
10 kaace

PA3JIEJ 1.

BEMOJIOINS KAK HAYKA. METO/IbI HAYYHOI'O IIO3HAHMSA (S ).
Tema 1.1. KpaTkas ucTopusi pasBuTH ouosoruu. Cucrema

GHOJIOrHYEeCKHX HayK. (2 4Jac)



O6BeKT M3yueHHs OHONOTHA — JKHBas npuposa. Kparkas HMCTOPHS PasBUTHA
Guonoruy. Poib OMOJOTHYECKHUX Teopuit, WIed; THIOTE3 B bopMUpOBaHUH

COBpCMGHHOfI CCTCCTBGHHOHaquOfI cUCTEMBI MUPA. Cucrema OMOJIOTUUYECKHUX HAYK.

o  JlemoHcTpanMusl.
[TopTpeThl ydeHbIX. CXeMBI: «CBS35b OMOJIOTUH C IPYTUMU HAYKaMu», «Cucrema

OMOJIOTHUYECKNX HAYK»

Tema 1.2. CymHOCTh H CBOHCTBA KHBOTO. YpoBHH OPraHH3alHH ¥ METOIbI
103HAHHS UBOI MpHpPOABL. (3 Yaca)
CyIIHOCTb JKU3HH. OCHOBHBIE CBOICTBA JKMBOW MAaT€pUU. YKuBas mnpupoja Kax
CIIOKHOOPTaHN30BaHHAs HepapXuiecKas CHCTEMa, CyIIeCTBYIOIIasl B IIPOCTPAHCTBE 1
BO BpeMeHH. DHOJOTHIECKHE CHUCTEMBL. OcHOBHBIE YPOBHH OpraHu3allin KUBOH
Marepur. MeTo/bl TTO3HAHUSA HKUBOU MPUPOIBL.

e Jlemoncrpanus.

CxeMbl «YPOBHY OPTaHU3aIMH XKUBOU MaTePULY, «CBoiicTBa KUBOY MATCPUM).
PA3AEJI 2.
KJETKA (20 YACOB)

Tema 2.1. Hctopust n3y4eHnsl KIeTKH. Kaerounas Teopusi. (2 4ac)
PaspuTHe 3HaHU 0 KieTke. PaboTel P.I'yka, A.BaH JIeBeHIyKa, K.2.Bapa, P.bpoyHa,
P.Bupxsa. KietouHas TeOpusi M.IlLteitnena u T.I1IBaHH.OCHOBHBIE TOJIOXKEHH
COBPEMEHHOM KJIETOYHOH TEOPHH. Pomh KIETOUHOW Teopuu B (HOPMUPOBAHMA
COBPEMEHHOM ecTeCTBEHHOHAYYHOU KapTHHBI MUPA.
e JleMoHCTpAaLUH.

Cxema «MHOroo0pasue KiIeToK»

Tema 2.2. XuMHUecKHii cocTaB KJIeTKH. (8 4acoB)
EJIMHCTBO  DJIE€MEHTHOIO  XHMHYECKOTO — cocTasa ’KWBBIX  OpraHM3MOB, KakK
JI0Ka3aTelbCTBO €IMHCTBa MPOMCXOKACHHA sxBoit mpupoasl. OOIIHOCTH JKABOU H
HeXKMBOWM ~ NPUPOABI Ha  YPOBHE — XUMHTECKHX snemMeHToB.  OpraHoreHsl,

MaKpOBJIeMeHTBI, MUKPOIJIEMEHTHI, YJ'II)TpaMI/IKpOBJ'IeMeHTBI, uXx pojib B



JK3HEIEATEIPHOCTh KIETKA W OpraHu3Ma. Heopranudeckue BeIIECTBA. Boma Kak
KOTBIGETh BCErO KHBOIO, OCOOEHHOCTH CTPOCHM H @&poiicTBa. MuHepalbHBIC COJIH.
3HaueHye HEOPraHMUECKUX BEIECTB B KU3HU KIIETKA 1 OpraHusMa. ”
OpraHudeckre —BelllecTBa —  CIIOXKHBIC YIIepOOCOepIKale  COCTUHEHI.

HU3KOMOJIEKYISpHBIE U BBICOKOMOJICKY/IAPHBIC opraHpdecKkue BellecTBa. JIumu bl
VTIeBOMBI: MOHOCAXapH/bl, MOTHCaXapyIbl. Benkxu. HykienHOBBIE KHCIOTBL JHK,
PHK. Vmsoenue Mmonekynsl JIHK B kieTke. [IpUHIMINATBHOE CTPOEHHE H POJB
OpTaHUYeCcKUX BEIIECTB B KICTKE U B opraHu3Me YesioBeKa.

e JlemoHcTpanuH.

Juarpammbl: «PacripesieneHne XUMUHIeCKIX 9IeMEHTOB B HEXWBOM IIPUPOILY,

«PacripesienieHne XUMHUIECKUX JJICMEHTOB B xuBOi mpupoze». [lepmomudecKas

Ta6iUma XAMAIECKHX d1eMeHTOB. CXeMbl H ta6munbl: «CTpoeHne MOJEKYJIB

Genkay, «CTpoeHne MOJEKYIIb JTHK» , «CTpoeHue MOJIEKYJIbI PHK», «Tumsl

PHK», «VY nBoerue monexyiisr JTHK»

Tema 2.3. CTpoenue JyKAPHOTHYECKOH H POKAPHOTHYECKOH KJIETOK
(6 uacoB).
Krnetounass MemOpaHa, LUTOILIasMa, AAPO. OcHOBHBIE OpTaHOUMIBI KJIETKU:
sHIoIIIa3MaThdecKas CceTh, armapar [ OIbOKH, JTA30COMBI, MAUTOXOHIPUH, IVIACTHIBL,
pu6ocoMbl. DyHKIUN OCHOBHBIX yacTel ¥ opraHouaoB KIeTku. OCHOBHBIE OTIMIMA B

CTPOCHUHU KUBOTHOU U paCTI/ITeHBHOﬁ KJIETOK.

XPpOMOCOMEI, X CTPOSHHUE U dysxnur. Kaprotun. 3HaueHne MOCTOSHCTEA yucia u

(OpMBI XPOMOCOM B KIIETKaX.

ITpoxaproTHdecKas KIeTKa: dhopma, pasmepsl. PacipocTpaHeHIe I 3HATCHIS OaxTepui

B pupoe. CTpoeHHe HaKxTepUalIbHOM KIICTKH.

o JlemoHncTpanuH.
CxeMsl 1 Ta6muiml «CTpoeHre dyKapuOTUIECKOH KIIETKH, «CTpoeH¥e JKUBOTHON
kiIeTkn», «CTpoeHHe pPaCTUTENBHOM —KIETKU, «CTpoeHHe XpPOMOCOMEIY,

«CTpoenne POKAPHOTHICCKOH KIETKH.



. JIaGopaTopHbIE paloThl

1) HabmoaeHne KIETOK pacTeHUH 1 )KUBOTHBIX 701 MUKPOCKOIIOM Ha F'OTOBBIX
npemnaparax.

2) CpaBHEHHE CTPOCHHE KIIETOK pacTeHUH U KUBOTHBIX.

e TIpakTHYecKHe paboThbl

1 IIpuroToBieHue 1 ONACAHUE MEKpPOIIPENapaToB KIETOK pacTeHHUH.

Tema 2.4. Peanu3anus HacJeacTBeHHOM HH(popMannd B KJIETKE (2 gaca).

JTHK — HOCHUTEINb HacJIeJCTBEHHON HMHMOpMaIWH. TegeTyecKuil KOJI, €ro

cpoiicTea. | en. buocuHTE3 oenka.

e JlemoHCTpaLHH.

Ta6nuua «[ eHeTHUeCKUN Ko, CXeMa «BrocuHTe3 OesIKa»

Tema 2.5. Bupycsl. (2 4aca).

Bupycsl — HEKJIeTOIHAas dopma xu3HHA. OCOOSHHOCTA CTPOCHIA U pPa3MHOXEHUS.

3HaueHde B TpUpPOAe M OKU3HM  HCJIOBEKA. Mepsl TpOQWIAKTHKA U

pacmpocTpaHeHHe BUPYCHBIX sa6onesarmii. [Ipodunaxruka CITA/a.

° geMOHCTpagl/lH.

Cxema «CTpoeHue BHpyca», Tabmuia «ITpodpunaxruxa CIIIa»
PA3JAEJ 3.
OPI'AHU3M. (38 uacoB)

Tema 3.1. Oprasuszm — eAHHOE IEJI0€E. Muoroo0pa3ue ;KHBbIX OPraHU3MOB.

(1 gac)

MHOI‘OO6pa3He OpraHu3MOB. OOHOKJIETOYHBIC U MHOT'OKJIETOYHBIE OpraHU3MBbL.

KomoHuu OOHOKJIETOYHBIX OpraHmu3MoOB.

U ﬂeMOHCTQa 10504

CxeMa «MHOrooopasue OpraHusMoB»

Tema 3.2. (OGMeH BellecTB H IpeBpalleHne SHEPIHH. (4 gaca)



DHepreTHYeCKud OOMEH — COBOKYIHOCTb DEaKIui PpacIieICHIA CITOKHBIX

OpraHUJIeCKUX BEIIECTB. OcoBeHHOCTH FHEpreTHdecKoto ooMeHa y rpu6oB 1 GaKTEPUH.

Turs! muTaHns. ABTOTPOdBL 1 retepoTpodsl. OCOOCHHOCTH oO6MeHa BeIIeCTB Y

JKABOTHBIX, PACTEHUH U Gaxrepuit. [LacTHIeCKUH 06meH. OTOCUHTES.

U EBMOHCTQagﬂI/I

Cxema «I Tyt MeTaboII3Ma B KICTKEY
Tema 3.3. Pasmuosxenue (9 4acoB)

Jlenenue KieTkd. MuTo3 — OCHOBa pocTa, pereHepalyiy, pasBUTHL 1 0ecIosoro

pasMHOKeHHs. Pa3MHOKEHHE:! Gecrooe i mojioBoe. THIIE! 6eCoI0ro pasMHOKCHIA.

TTonoBoe pasMHoXKeHHe. OOpa3soBaHye IOIOBBIX Kierok. Meio3. OmiogoTBOPCHNE
y JKHBOTHBIX U PaCTeHHUH. BroIOrHUecKoe 3HaueHHe OIUIOJOTBOPEHHUS. VcKyCCTBEHHOE

OIIBLJICHHE Y paCTeHI/Ifl ¥ OILIOJOTBOPEHUC Y JKUBOTHBIX.

° ECMOHCTQa_[_]HI/I

CxeMmbl: «MwuTo3 ¥ Meio3», «l'aMeToreHes», «Tumsl Gecroyioro pasMHOXEHUD?,

«CTpoeHve SAIIEKIETKH U CIIEPMATO30UY
Tema 3.4. MnauBuayaJbHOE pa3sBUTHE OPraHAIMOB ( onTorenes) (4 uaca)

[Ipsmoe U HeNpsMOe pasBUTHE. SMOpHOHABHBIA 1 [IOCTAIMOPHOHANIBHBIA TIEPHOT
passutrsi. OCHOBHBIC —OTallbl smbpuorenesa. [IpUauHBL HapyIleHUN pasBUTHA

opranusMa.

OuToreHes 4YeJIOBEKA. PﬁIIpO,Z[YKTI/IBHOQ 3[J0pOBEE; €TO 3HaUeHue Jil 6}’21}’H_II/IX
MTOKOJIeHUHI n}oneﬁ. TTocnencreue BIIAAHHA aJIKoroJigd, HHUKOTHHA, HapKOTI/I‘-IeCKI/IX

BeLeCTB Ha PA3BUTUE 3aPOJIbIIIa 4eI0BEKa. [Tepuopl MOCTIMOPHOHAIBHOTO Pa3BUTHSL.

° ECMOHCTQagI/II/I

Ta6muis; «OCHOBHBIE CTaIMU OHTOICHE3AY, «IIpsiMoe 7 HETPsIMOE PasBUTHC).
HarsgHsli MaTepual JIeMOHCTPHUPYIOUIME MOCTISACTBHIA HeraTUBHBIX (aKTOPOB

cpebl Ha pasBUTHE OpraHu3Ma.



4
Tema 3.5. HacJ/ieAcTBeHHOCTb H H3MEHIHBOCTD. (15 4acoB)

HacneactBeHHOCTh U U3MEHUYUBOCTD — CBOMCTBA OpraHu3MoOB. T'emeTnka — HayKa O

3aKOHOMEPHOCTAX HACJIEICTBEHHOCTU U U3MEHUYUBOCTH.

[ MeHneap — OCHOBOIIOJIOXXHUK — TEHETHUKH. 3aKOHOMEPHOCTH  HacjleIoBaHN,
yCTaHOBJICHHBIE [ Mengenem. MOHOTHOPUIHOE CKPEIIMBAHKE. [lepBbIf  3aKOH
Memnmenss — 3aKOH JOMWHUPOBAHMS. Bropoit 3akoH MeHnzens — 3aKOH pacIIenIeHHUs.
3aKOH YHCTOTHI TameT. JuruopuiaHoe CKPEIIMBAHKE. Tperuit 3akoH MeHzeN — 3aKOH

He3aBUCHUMOTI'0 HacJieIOBaHMA. AHaJII/ISI/Ip}IIOHlee CKpeliBaHHC.

XpOMOCOMHaH TeOpHUA HacCJIEACTBEHHOCTH. CoeruieHHOS HacleqoBaHUe IIPHU3HAKOB.
COBpeMEHHBIe Hpe)ICTaBJIeHI/Ie O T'eHe U T€HOME. BSaHMOHeﬁCTBHG T€HOB.

['eneTuka moja. [TonoBbIE XPOMOCOMBI. CierieHHOE C I1I0JIOM HacJIEJOBAaHUC.

3aKOHOMepHOCTI/I N3MEHYUBOCTH. HacnencrtBeHHasd u HeHacJieACTBCHHAas
HU3MEHYHUBOCTB. MOI[I/I(bI/IKaLII/IOHHaH U3MEHYUBOCTD. KomMmbunaTuBHasd ¥ MyTalluOHHAA

3MeHurBoCTs. MyTarmu. THITEI My Talui. MyrareHHblE (HAKTOPHI.

3gaueHre TeHeTUKN IJIs1 MEeIUIHUHBL. Bnusaue MyTareHoB Ha OpraHusM YEJIOBCKA.

HacnencrBeHHBIC 0OJIe3HH YeJIOBEKa, UX NPUIUHBI M HpO(i)I/IJIaKTI/IKa.

° EEMOHCTQaQI/II’I

CxXeMbl, WUTIOCTPUPYIOIIe MOHOTHOPUIHBIE U IUTHOpPUIHbIE CKPEIBAHNUA,
CIeTUIEHHOE HACTIeI0BaHNe IIPU3HAKOB; IIEPEKPECT XPOMOCOM; HaclIeIOBaHMUE,
crermierHoe ¢ moyioM. [Iprmepsl MOIMUKAIFOHHOM H3MEeHUUBOCTH. MaTepralsl,

JeMOHCTPHPYIOIIME BIUSHAE MyTareHOB Ha OPraHU3M 1eI0BCKa.

. JlaGopaTopHbIe paloThI

3) CocraBiieHHEe IPOCTENIINX CXEM CKPCIIMBAHMSL.
4) PermeHue 3/1eMEHTAPHBIX TEHETHIECKHX 3a1a1.

5) V3y4eHue N3MEHUUBOCTH.



o IpakTHyecKne paboThl

2) BrlsBNeHnE HCTOIHUKOB MyTar¢HoOB B OKpY’KafoLIel cpesie (KOCBEHHO) U

OLICHKA BO3MOKHBIX IOCTIEIICTBAM UX BIUAHMA Ha OpTaHU3MBIL.
Tema 3.6. OcroBbI ceqexuun. Bruorexnonorus. (5 yacoB)

OCHOBBI CEJIeKIIMHM: METOIBl ¥ HOCTHXCHHA. [eneTviKka — TEOpeTHYECKas OCHOBA
ceneximu. Cenexius. Y4eHHE H.M.BasuioBa O LEHTPaX MHOrooOpasuss H
IPOMCXOXKAEHUsST  KyIBTYPHBIX pacrenuit.  OCHOBHBIE ~ MCTOIBI CEJIEKIIUH:
THOpUIA3AIINS,; VICKYCCTBEHHEBIH 0TOOD. OCHOBHBIE [NOCTIDKEHHS ¥ HaIpaBJICHHA

pa3BUTHA COBpeMCHHOﬁ CEJICKIIUH.

BHOTEXHONOTUs: IOCTMKEHUSI M IEPCIeKTUBBI PasBUTHAL. [enHast WHXEHEPUS.
Knonuposanue. ['eHeTUIECKA MOIU(QUIIMPOBAHHBIE OPraHU3MBI. DTUUECKUEe ACIEKTHI

pa3BUTHSA HEKOTOPBIX HccrIeIoBaHuit B 6MOTEXHONIOTUY (KIOHMPOBAHHE YeJI0BeKa)

e JlemoHcTpanuH
Kapra — cxema «LIeHTpEI MHOTO00pa3ys U IIPOUCXOKIECHUS KyIbTYPHBIX pPacTeHUID).
[epbapHble MaTepHalbl X KOJUIEKIHH COPTOB KyTbTypHBIX PacTEHUH. TaOnuLsL:
«ITopombl TOMAIIHUX KUBOTHBIXY, «CopTa KyJIbTYPHBIX PACTCHUI. CxeMbI CO3aHus
reHeTHdecKd  MOAM(UIMPOBAHHBIX  TPOILYKTOB, KIIOHMPOBaHHE  OpraHU3MOB.

MartepHanbl, AWLTIOCTPUPYIOIIHE TOCTIKEHIS B ob6nacTi OMOTEXHOJIOTHH.

e  Dkekypeust MHOroo6pasue cOpToB pacTeHwil ¥ TIOPOJ JKUBOTHBIX, METOJBI
VX BEIBeIeHNE (3a0UHAsl MHTEPHET-3KCKYPCHUs Ha CENEKIMOHHYIO CTaHIIUIO)
o IIpakTuueckue padoOThI
3) AHanu3 ¥ OLEHKA ITUYECKUX aCIIeKTOB PasBUTHA HEKOTOPBIX UCCIETOBaHIHA B

OMOTEXHOJIOTHH.
3AKJIIOUEHUE — 1 gac

PE3EPBHOE BPEMJSI — 1 uac



11 KJIACC

Beenenue — 1 4ac
PA3AEJI 1
Bux (369)
Tema 1.1 HMcropus >BOJIONMHOHHBIX HAeH (7 1)

VcTopus 3BOJIONMMOHHBIX HIEH. PasBuTHEe OHOJOTHH B 0JapBHHOBCKUH

nepruoil. 3Hauerue pabom K. Jlunnes, yuenusn K. b. Jlamapka, meopuu XK.
Kroeve. I[TpenmnochlIKu BosHHKHOBeHus  ydeHuma 1 JapBuHa.
dpomonnonnas Teopus Y. JapsuHa. Poib SBOJIFOLIMOHHOW TEOpUHU B
(GOpMHUpPOBaHUK COBPEMEHHON ecTeCTBEHHOHAYYHOM KapTUHBI MHPA.
m Jlemonctparusa. Kapra-cxema Mapuipyta nytemectsus 4. JlapBuHa.
['epbapHble MaTepHallbl, KOJUICKIHNH, doTorpadumu U JApyrue Marepualsbl,
[IOKA3bIBAIOIIEe HWHIMBUIYAJIbHYIO W3MEHYHUBOCTE H pasHoOoOpasue COpPTOB
KyJIbTYPHBIX PaCTEHHH Y MOPOI AOMAIIHIX ’KHBOTHBIX.

m OcHOBHBIE __ IIOHATHUA. dpomonusa.  KpealmoHU3M, TpaHchHOPMHU3M,

SBOJIFOLITMTOHHN3M. rpynHOBaﬂ u WHIUBHUOYaJIbHAs U3MEHYUBOCTD.

cKyccTBeHHBIH 0T60p. Boppoa 3a CyIecTBOBaHuE. EctecTBeHHBIN 0TOOP.

Tema 1.2 CoBpeMeHHOE 3BOJIONHOHHOE yICHHE (16 1)

Bun, ero kpuTepuu. llomynsauus — CTPYKTypHas CSIIMHHLA BHUjIa, €IUHHUIA
spomomu. Cunmemuueckas — meopus  360IOYUU. JIBHOKyIIHE  CHJIBI
SBOTIIONMHA: MYTAIMOHHBIM IPOLECC, MOIMYJIAINOHHBIE BOJHbI, M30JIALIUS,
eCTeCTBEHHBIH OTOOp; WX BIMsHME Ha I€HO(QOHI TMOIYJIANHH. JIBOKyIIUA H
CTAGMITH3UPY 0NN eCTECTBEHHBIN oT6op. Aantalyy OpraHu3MOB K yCIOBUAM
o6uTaHus KaK pe3ylbTaT AeHCTBUSA €CTECTBEHHOIO or6opa. BrnnoobpasoBaHue
KaK pe3yJIbTaT BOJIOLMH. Crioco6bl U IIyTH BHA000pa30BAHUA.

CoxpaHeHue MHOroo0Opasus BUIOB Kak OCHOBa yCTOWUHUBOIO Pa3sBUTHA
ouochepsl. I nasHvie HaNpaeneHus. 960IIOYUOHHO20 npoyecca.
Buonozuueckuii npozpecc u OuU0N02UYECKUll pezpecc. ITprunHBl BEIMUPAHUS

BHUOB.



Jloka3aTesbCTBa 3BOJIIOLUN OPraHUIeCcKoro M1upa.
m JlemoncTpanus. Cxema, HIUIFOCTPUPYIOIIad épHTepHH BUma. TaOmuubl H
cxeMbl: «JIBIDKYIIHE CHJIbI DBOJIIOLIMIDY, «O6pazoBaHrue HOBBIX BHIOBY,
«CXOICTBO HadalbHBIX CTaJud SMOPHOHAIBLHOTO pPa3sBUTIA [103BOHOYHBIX.
[epbapyu, KOJUIEKIMKA W IPYrHe HarjsiaHble MaTepHasIbL IEMOHCTPUPYIOIIHE
IPHCHOCOOICHHOCTh ~ OPraHU3MOB K CPEJC o0MTaHUsI U  PE3YJIbTaThI
BHI006pa3oBaHus. TaGNuIbl, MyJSDKH W JApyrue HarJGiIHbIC MaTepUualbl,
IEMOHCTPUPYIOIIIHE FOMOJIOIMYHBIE ¥ AHAJOTHYHBIE OPraHbl, X CTPOCHHE U
[IPOHMCXOXKIEHNE B OHTOTEHE3¢e; Py IMMEHTbI 1 aTaBU3MBL.
| JIa6opaTopHbie paboThI:

1)Omnucanne ocobel BuIa M0 MOP(OTOrUIECKOMY KPHTEPHIO.

2)BhIsSBICeHHE H3MEHUYUBOCTH Y ocobell 0JHOTO BHUA.
2 IIpakTuyeckne paGoThI:

1)BeIsgBIEHME IPUCTIOCOOICHIH OPraHu3MOB K CPENE oOuTaHUA™.
B JKCKYpCHUsi

MHuoroo6pasue BUIOB (OKPECTHOCTH IIIKOJIBI).

a OCHOBHBIE IOHSTHS. BUI, MTOMYISINS; UX KpUTepur. ['eHOQOH. JIBrOKy1LIE

CHJIBI SBOJIONMY: MYTAIIMOHHBIN [IPOIece, MOy IAIHOHHBIE BOJIHBL, M30JIIIMA,
eCTEeCTBEHHBIH 0TOOp. JIBMKyIIMH U CTAOMIU3UPYIOIIUH oT6op. CrocoObl u

IIyTH BUIOOOPa3OBaHUs.

Tema 1.3 IIpomcxoskaeHHe KH3HH Ha 3emire (69)

PasBuTHe NpeacTaBIeHUM O BO3HMKHOBCHHUM >XKU3HH. Onvimer @. Peou, JI
ITacmepa. TUNOTE3Bl O MPOUCXOKIACHUH KU3HU.

CoBpeMeHHbIe B3IVIA[bl HA BOSHUKHOBEHHC JKH3HH. Teopus OmnapuHa —
Xonneitna. VciIoXHeHHE KUBBIX OPraHU3MOB Ha 3eMIie B IIPOLECCS SBOJIONHH.
m Jlemosncrpamms. Cxembl: «BO3HMKHOBEHHE OJHOKJIETOUHBIX —JYKApUOTIHCCKUX
OpraHu3MOBY», «DBOJIONKS PACTUTENBHOTO MUPay, «DBOIIOLMS KUBOTHOTO MHUpPAy.
Pelpo/lyKIIW¥ KapTHH, M300pa)atomyx (Quopy #u (ayHy paslUYHBIX 9D ¥ IEPUOMOB.

OxaMeHe0CTH, OTIIEYaTKHA OpFaHI/ISMOB B JPE€BHUX IOpPOJAAX.



H IIpakTuyeckas pabora

2) AHANH3 U OIIEHKA Pa3INIHBIX TUIIOTE3 IPOUCXOMICHAS KUIHU.

m DxcKypcus

Hemopus paseumus Jcusnu. Ha 3emie (kpaeeedueckuil my3etl).

m OcuoBHble monstusg. Teopus OmapuHa — XomneliHa. XHUMHAYECKas OSBOJIOLMA.

buonorunueckas DBOJIFOIIHA. ITocTenenHoOE YCJIOXXHEHHEC opraHu3anni n

HpI/ICHOCO6J'IeHI/IH K yCJIOBUSIM BHEIIIHEU Cpeabl OpPTaHU3MOB B npoumecce DBOJIIOITHH.

Tema 1.4 IIpoumcxokaeHHe 4ejJOBEKa (7 4)

[MTIOTe3H! IPOMCXOXKACHNS denoBeKa. Iomoxenue 1eoBeKa B CHUCTEME KABOTHOTO
mupa (K1acc MileKomuTaromue, OTpsaa [Tpumartsl, pox Jlromw). DBOMONKA YENOBEKa,
OCHOBHEIE BTalbl. Pacel denoeka. [IpoucxodicoeHue Uenoseqeckux pac. Bunosoe

eIUHCTBO YejI0BEYECTBA.

m JlemoHCTpAaIIHs. Cxema «OCHOBHBIE OTaIlbl JBOJIOIKAU YECIOBCKAY. Tab6aunsl,
M300pakarolyie CKeIeThl YeNI0BeKa ¥ TI03BOHOTHBIX JKABOTHBIX.

JlaGopaTtopHbIe paboThI

3)BhisBlieHHe ~ INIPU3HAKOB  CXOJCTBA 3apojpllliell — degoBeka M APYTHX
MJIEKOIIMTAIONINX KaK J0Ka3aTeIbCTBO UX POACTBA.

IIpaxkTuveckasi padora

3) AHAIIM3 U OIIEHKA Pa3IIIHbIX TUII0Te3 IPOUCXOKACHNA 1CI0BEKA.
m DKCKYpCHS

[TpoucxoXOeHHe U OBOJIONUS HYeNOBeKa (MCTOPUYECKAN WM KPaeBe[UCCKUH
My3eit).

m OCHOBHBIEC IOHATHS. HpOI/ICXO)KILEHI/Ie yenoBeka. OCHOBHBIE 3TAllbl 3BOJIIOIUH.

I[BI/I)KYHII/IG CHJIBI aHTPOIIOT'CHE3Aa. YeoBeuecKkue packl, X €IUHCTBO.

PA3IEJI 2
KOCUCTEMBI(204)

Tema 2.1 Dxosorundeckue paxkropsl (5 9)



Opranusm # cpena. [IpenMer 1 3axaiy SKOIOTHH. Jxoorudeckue (GaKTopbl CPEIbI
(abmoTnuecKue, OMOTHIECKHUE, AHTPOITOTCHHBIE), UX sliadeHme B KW3HK OPraHM3MOB.
3aKoHOMEpHOCIU  MUAHUA  IKONOSUHECKUX ¢axmopoe ~ Ha  Op2AHU3MDbL.
BRaiMOOTHOLIEHHST MEXIy OpraHmsMamu. MexBuI0BbIe OTHOIICHHA: IapasuTU3M,
XUITHAYECTBO, KOHKYPCHIIUA, cuMOHMO03.

m JlemoHcTparms. — HarmsnoHble — MaTepHAIIDL JIeMOHCTPUpYIOIIAE  BIHSHHUC
3KOJIOTHYECKIX (PaKTOPOB Ha YKHUBbIE OPraHU3MEL. [TpuMmepbl cuMOH03a B IPUPOTIE.

m OCHOBHBIE IOHATHS. OJKOJOTUA. BHemmss cpefa. DKOIOTHYecKue (PaKTOphL.

AGuoTHYECKe, OHOTHYecKHWe ¥ aHTPOIIOICHHBIC dakropel.  IlapasuTusm,

XAITHUYECTBO, KOHKYPEHIINAA, cUMOMO03. DKojJorudyeckas HUIIA.

Tema 2.2 Crtpykrypa kocuctem (7 )

BumoBasi ¥ MPOCTPaHCTBEHHAs CTPYKTypa OKOCHCTEM. [IumeBble  CBS3W,

KPYrOBOpOT ~BEIIECTB X TPEBpalleHHs OHEprHd B skocucreMax. IIpWYnMHBI

YCTOWYMBOCTH M CMEHBI OKOCHCTCM. Bnusiupe dejgoBeKa Ha OKOCUCTEMBI.

VcKyccTBEHHBIE COOOIIECTBA — arpOLCHO3EL.

JlemorcTparmst. Cxema «IIpocTpaHCTBEHHAS CTPYKTypa 9KOCHACTEMEI (SIPyCHOCTD
PACTUTENLHOTO COOOIIECTBA). Cxembl W TaOMUIBI, AEMOHCTPHUPYIOIIHE MHIICBBIC
e W CeTH; OJKOJNOTMYecKHe IUpaMUIBbl; KPyroBOpOT BEIMICCIB U DHEpPruu B
9KOCHUCTEME.

m JIaGoparopHble PaOOTHI

4)CocTaBleHHe CXeM Tepefadd BelecTsa M OHCpIHH (nemedl TUTaHUA) B

sKocHcTeMe™.

5) CpaBHHUTENBHAS XapaKTEPUCTAKA IPUPOIHBIX SKOCUCTEM H arpo3KOCUCTEM
CBOE MECTHOCTH.

IpakTuvyeckue padoThI

4) BeisiBIeHHE aHTPOTIOTeHHBIX M3MEHEHUH B 9KOCUCTEMaX CBOEH MECTHOCTH.

5) MHccnenoBaHWe H3MEHEHHH B OKOCHACTeMaX Ha OMOJIOTHYECKAX MOJETIX
(axBapuyMm).

6)PemieHre 9KOIOTHUECKUX 3amad.



m DKCKypCHs

EcrecTBeHHBIE (JIec, oJe U JIp.) ¥ UCKYyCCTBEHHBIC (mapk, caji, CKBep ILKOJBL, dbepma)
KOCHUCTEMBL.

m OCHOBHEIC MMOHATHA. DKocUcTeMA, OMOreOlIeHO3, OMOILICHO3, arponeHos.

[TpoIyleHTHI, KOHCYMEHTBI, peayIEHTBI. [TuieBble TENH U CETH.

Tema 2.3 Buochepa — riiodajapHas 3KOCHCTEMA (4 9)

Buocdepa — riobanbHas IKOCUCTEMA. CocTaB U CTPyKTypa Guochepsl. YdIeHue B.
1. Bepraackoro o Guocdepe. Poib JKMBBIX OpraHM3MOB B Gmocdepe. Buomacca
3eMiH. Buonozuueckuti Kpyeogopom eeujecms (Ha npumepe Kpy2080poma 80001
u yanepooa,).

m JlemoHcTpalms. TaOuIBl K CXEMBL: «Ctpykrypa 6ruoctheps», «KpyroBopoT BOBL

B Ouochepe», «Kpyrosopor yriepola B 6rochepe». HarmsamHelil MaTepHal,

OTparKaroOIMi BUTOBOE pa3Ho00Opasye KUBBIX OPraHu3MOB onocdepsl.

OcHoOBHBEIe IoHsiTHs. bBuocdepa. JKuBoe BEIIECTBO, GUOreHHOE BEIIECTBO, KOCHOE

BEIecTBO, OMOKOCHOE BEIECTBO. Buromacca 3eMiIn.

Tema 2.4 Buochepa u yemonex (44)

Buocdepa u genoek. [ 1o6anbHbIE IKOTOTHHECKHAS IpoGIIEMBI ¥ ITyTH UX PELICHUS.
[TociencTBUS AeSTeIBHOCTH YejloBeKa 1A okpyaromtei cpenibl. IIpaBuia MOBEACHIA
B mpupoxHoi cpene. OxpaHa MPUPOABI U pAIFIOHATBHOE HCTIONb30BaHNe MPUPOTHBIX
pecypcoB.

m JlemoncTpauus.  TaGuuiel, — MIUIIOCTPUPYIOLIAE ry100aNbHbIE  OKOJIOTUYECKHE
po6IeMBsl W MOCTENCTBHS IEATENBHOCTH HeI0BeKa B oKpyxaroleil cpene. KapTsl
HAITMOHANBHBIX [IAPKOB, 3aII0BEHUKOB U 3aKa3HMKOB Poccun. '

H IIpakTuyeckue paGoThb

7) AHanu3 W OLICHKa [IOCTIEICTBUMA COOCTBEHHOM ACATENBHOCTHA B OKpYy Karouen
cpeze.

8) AHamu3 ¥ OLEHKA TN00aTbHBIX IKONOTHIECKAX npobieM ¥ IMyTed UX PeIIeHHUs.

m OCHOBHBIE IOHATHS. 1 100anbHBIE 9KOJIOTHICCKIE npoGiembl. OxpaHa IPUPOJIBL.




ParoHaIpHOE  IIPHUPOJIONIONIE30BAHUE. HanwoHalbHEIE — [ApKW,  3allOBEAHUKH,
3akazHuKu. KpacHas KHUTA. s
3akaouenue - 1 yac
PezepBHoe Bpems — 12 4acos
VyeGHo-TemaTHueckuii niaan 10 kiacc
Ne Koz- [IpakTudecKas 4acTh
B
Haspanue pasfeia O | Konrponsras | [IpakTudeckas JlaGopaTopHas
4acoB
e pabora paboTta paboTa
1 | Buomormss KaKk  Hayka.
Mertozs! HAy4HOIO | 5
[TO3HAHUS.
2 | Kietka 20 1 1 2
3 | Opranusm 38 3 2 3
3aKJIFOUEHNE
4 | PesepBHOE BpeMs 4
Hroro B 10 knacce 68 4 3 3

VyeOHo-TemaTudecknii miad 11 xiaace

| N Kou- [IpakTUdecKkas 9acTb
HasBanue pasierna BO | Kourponsras | [TpakTrueckas JlaGopatopHas
RS paGoTa pabota pabota
1 | Bun. 38 1 3 3
2 | DKOCUCTEMBL 22 1 5 2
3 | [loBTOpeHue 8
Hroro B 11 Ki1acce 68 2 8 S




