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[HosicHuTEIbHASA 3aIIUCKA

PaGouas mporpamma pa3paboraHa Ha OCHOBAaHUU HOPMATHUBHBIX JOKYMEHTOB:

1. ®epepanpHOrO 3aK0HA “O6 0OpazoBanuu B Poccuiickoit denepauun” ot 29 nexadps
2012r. Ne273.

2. denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOIO CTAaHAApTa OCHOBHOTO OOIIEro
oOpa3oBaHus, YTBEPKICHHOTO mpukazoM Munnpocsemenus Poccun ot 31 mast 2021 1. Ne 287,

3.DenepanbHOl  00pa3oBaTEIbHONW IMPOrPAMMBI  OCHOBHOTO o00ImIero oOpa3oBaHwus,
YTBEp)KJIEHHOH mprKkazom Munnpocsenienus: Pocuu ot 16.11.2022 Ne 993;

4.DenepanbHOl paboyeil mporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus. JKOJIOTHSL. IS O-

7 xnaccoB — M.: Munnpocsemenus Poccun, ®I'BHY «UHCTUTYT CTpaTterun pa3BUTHS
obpazoBanus PAOy, 2022 1.;

5. Dkonorus. ABTopckas ydaeOHas mporpamma [Taceunnk B.B. — M.: IIpocsemenue, 2022,
cooTBeTCcTBYMOIIECH 0O0HOBIeHHOMY DPT'OC O0O0;

OcHoBHast ~ oOpasoBarelibHasi ~ IporpaMma  OCHOBHOTO  00mIero  0oOpa3oBaHUS
MYHUIUMIIATEHOTO 001eo0pa3oBaTeabHOr0 010pKeTHOTO yupekaenus «Cpeansis mkosa Ne 2 umenu
J1.B. KpbuioBay.

. YueOHBIi MiaH MYHUIMOAIBHOTO 0O0IIe00pa3oBaTeNbHOrO OOKETHOro yupexaeHus «CpenHss

mkosa Ne 2 umenu J1.B. KpeutoBa» Ha 2023-2024 yaeOnbIii To1 (OCHOBHOE 00111ee 00pa3oBaHUE).
lNonoBoii kaneHAapHBIM rpa@uK MyHULUIIATHLHOTO 00111€00pa30BaTENILHOTO OIOIKETHOTO

yupexieHus «Cpennss mkosia Ne 2 umenu J1.B. KpsutoBa» Ha 2023-2024 yueGHBIN ro/1.

Ha o6aze mnentpa «Touka pocTtay obOecrmeunBaeTcsi peanm3anus o0pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTUYECKOW HaIpaBJIEHHOCTEH, pa3padOTaHHBIX B
COOTBETCTBUU ¢ TpeOOBaHUSMHU 3aKOHOJATENbCcTBA B cepe o0Opa3oBaHus W C y4ETOM
pekoMmermanuii dexepanbHOTO oneparopa ydeOHoro npenMera «Ixosorusy. Odpa3oBareabHas
MporpaMmMa Mo3BoJIsieT UHTETPUPOBATh PeaTu3yeMble 3/1€Ch MOJIXO0AbI, CTPYKTYPY U COJIep:KaHue
MPU OpraHU3alMK OOy4YEHUs SKOJOTMH B 5—7 Kiaccax, BBICTPOEHHOM Ha 0a3ze J1roboro w3
JOCTYIHBIX Y4eOHO-MeToan4YecKuX KomruiekcoB (YMK).

Hcnonws3oBanne obopymoBanus neHTpa «Touka pocra» mpu peanusanuu nanHou OIT
MO3BOJISIET CO3/aTh YCIOBUSI:

. JUTSL paCIIUPEHUs COACPIKaHUS IIKOJIBHOTO OMOJIOTHYECKOTo 00pa3oBaHus,

. JUIs. TIOBBIIIICHUSI TTO3HABATEIBHON AKTHMBHOCTH OOYYAlOIIMXCS B €CTECTBEHHO-
Hay4HOU 00J1aCTH;

. JUIE  pa3BUTHS JIMYHOCTH peOeHKa B TMpolecce OOY4eHUs OKOJOTHH, €ro

criocoOHOCTeH, (GOpMUpOBaHWS ¥ YAOBICTBOPEHHUS COLMAIBHO 3HAYUMBIX HMHTEPECOB W
MOTPEOHOCTEH;

. s pabOThl ¢ OJApEHHBIMU IIKOJBHHUKAMH, OpPraHM3allMd WX pa3BHTUS B
pa3M4YHbIX 001aCTAX 00Pa30BaTEILHOM, TBOPUECKOM JACITEITHBHOCTH.

[Tpumensisi nnuppoBbie Ta00OPATOPUH HA YPOKAX IKOJOTHH, YYAIIUECS CMOTYT BBIMIOJIHUTh
MHO>KECTBO JIa0OPaTOPHBIX pabOT U SKCIIEPUMEHTOB IO MPOTPaMMe OCHOBHOH LIKOJIbI. DKOJIOTUS
pacrenmii: Jlpixanue nuctheB. [lpixaHue kopHeid. [lorsomnieHue BOJbI KOPHSIMH pacTCHUIL.
KopneBoe naBnenue. Mcnapenue Boasl pacteHusiMu. @otocunres. [IpixaHue ceMmsH. YCIOBHUS
mpopacTaHusi ceMsiH. TemnontoOuBbIE W XOJOJOCTOWKHE pacTeHus. 3oosorus: HM3yueHue
OJIHOKJICTOYHBIX XKHUBOTHBIX. 3yueHne BHEIIHEro CTPOCHUS JOXKAEBOTO YepBs, HAOIIOACHHE 32
€ro MepeBIKEHNEM U peaKlUsIMHU Ha BHEIIHHE paszpakeHus. M3yueHue cTpoeHus MOJUTIOCKOB
0 BJIAYKHBIM TNpenapartam. VM3ydeHnre MHOrooopasus 4IEHHCTOHOTHX MO KoJuleKuusM. V3yuenue
CTpOEHHUS pBIO MO BIXHBIM mpenaparaM. M3ydenwe cTpoeHus nrtuil. M3ydeHue CTpoeHHs
MJICKOTIMTAIONIMX T0 BIQXHBIM TpenaparaM. BojHbie XKHBOTHBIE. TeMIOKpPOBHBIE U
XOJIOJTHOKPOBHBIE KMBOTHBIE UelnoBeK U €ro 3/0poBke: M3ydenne kpoBooOpaimieHus. Peaxius



CCC nHa 103MpOBaHHYIO Harpy3Ky. 3aBUCUMOCTb MEXAY Harpy3KOi U ypOBHEM 3HEPIreTUYECKOTO
oOmena. ['a3000men B nérkux. Mexanusm néroynoro apixanus. Peakmus JIC Ha ¢usnyeckyro
Harpy3ky. JKuzneHHass €MKOCTh JIETKHX. BblienurenbHas, OpIXaTelbHAsS U TEPMOPETYISTOpHAS
¢bynkuus koxu. JlefictBue GpepMeHTOB Ha CyOCcTpaT Ha mpumepe Katanasbl. [IpucrnocobaeHHOCTh
opranm3MoB K cpene obOuranms. OOmas skonorus: [leiictBue depmeHTOB Ha cyOcTpar Ha
npumepe karanasel. Pasnoxenne H202. Bausuue pH cpensl Ha akTUBHOCTH (EPMEHTOB.
@dakTopbl, BIUSIONINE HA CKOPOCTH Tporecca (poTocuHTe3a.

W3yueHne KI€TOK M TKaHEW pacTeHUH W )KMBOTHBIX HAa TOTOBBIX MUKPOIIpENaparax u ux
omucaHue. BpIgBIeHHE W3MEHYMBOCTH Y OpPraHU3MOB. BbIABIEHHE NPUCHIOCOOICHUN Yy
OpraHU3MOB K cpezie 00MTaHus (Ha KOHKPETHBIX IPUMEPAX).

O01masi xapakTepucTuKa Y4eOHOr 0 nmpeaMeTa « IK0J0THsD)

VYyeOHblli npeaMeT «IKOJOTUSD Pa3BUBAET MPEICTABICHUS O IMO3HABAEMOCTH >KHBOU
MPUPOJBI U METO/ax e€ MO3HaHUs, OH MO3BOJIAET CHOPMUPOBATH CUCTEMY HAayYHBIX 3HAHUU O
KUBBIX CHCTEMaX, YMEHHUS MX MOJy4yaTh, IPUCBAaUBaTh U MPUMEHATh B KU3HEHHBIX CUTYaLUAX .
buonoruueckast moAroroBka odecrneyrBaeT MOHMMAHUE OOYYAIOLUIMMUCS HAay4HBIX MPUHIUIIOB
YeJIOBEYECKON NIeATENIbHOCTH B TNPUPOJE, 3aKJIAJIbIBAET OCHOBBI SKOJIOTMUYECKOM KYJIbTYpHI,
3I0pOBOTO 00Opa3a KU3HU .

Ilenamu uzyuenun 3kon02uu Ha ypoBHE OCHOBHOT'O 00I11€TO 00pa30BaHUs SIBIISIOTCS:

* (opmHupoBaHME CHUCTEMBbl 3HAHMW O MpPHU3HAKAX W Mpoleccax >KU3HEAEATEIbHOCTU
OMOJIOTMYECKHUX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

* (hopmupoBaHuEe cHCTEMbI 3HaHUII 00 OCOOEHHOCTAX CTPOEHMS, >KUZHEIESATENbHOCTH
OpraHu3Ma 4ejioBeKa, YCIOBUSAX COXPAHEHHsI €ro 370POBbS;

* (GopmupoBaHue yMEHUN MPUMEHSTh METOJAbI OMOJIOTMYECKON HAyKd Uil HU3yUCHHS
OMOJIOTMYECKHUX CUCTEM, B TOM YHUCIIE U OPraHnu3Ma 4eJI0BeKa;

* popmMupoBaHue yMEHHUI MCMHOIb30BaTh HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHHAX B
obrmacTu HSKOJOTUM Uil OOBSCHEHUS TMPOLECCOB U SBJIEHUN KUBOW MPUPOIBI U
AKHU3ZHEJESATEIbHOCTH COOCTBEHHOTO OPTaHNU3Ma;

* (opMmHpoBaHHE YMEHHUH OOBACHATH POJIb SKOJOTHMU B NMPAKTUYECKOW IESITEbHOCTH
JOJIeH, 3HaUYeHHEe OMOJOTMYECKOrO pa3HO- 00pasus Ui COXpaHEHUs Ouocdepsl, MOCIeACTBUS
NESATEIbHOCTH YEJIOBEKA B IPUPOJIE;

* (hopMHpOBaHUE IKOJOTUUYECKON KyJIbTYPhI B LIEJISIX COXPAHEHUS COOCTBEHHOTO 3/10POBbSI
1 OXpaHbl OKPYXKAIOIIEH Cpepl .

JocTukenne nesiei ooecriedyuBaeTcs pemenuem ciaenyrommx 34/AY:

* IproOpeTeHne 3HaHU M 00yUYaIOLUMUCS O )KUBOU MPUPOJIE, 3aKOHOMEPHOCTSIX CTPOCHHUS,
KU3ZHEJEATENILHOCTH M CPeooOpasyroiel pojil OpraHu3MoOB; YeloBeKe Kak OMOCOLMATbHOM
CYIIECTBE; O POJIM OUOJIOTHUECKOI HAYKU B MIPAKTHUECKOHN AESITeIbHOCTHU JIOICH;

* OBJIaJICHHE YMEHUSIMU MPOBOJUTH MCCIEIOBAHUS C HUCIIOJIb30BAHUEM OHOJIOTHYECKOTO
o0opynoBaHus U HAOIIOACHUS 32 COCTOSIHUEM COOCTBEHHOTO OPTaHU3Ma;

* OCBOCHHE MPUEMOB pabOThl C OWONOTHYECKON HHpOpMaIUeil, B TOM 4YHUCIE O
COBPEMEHHBIX JIOCTIKEHUAX B 00JIACTH SKOJIOTHH, €€ aHallu3 U KPUTUYECKOE OLICHUBAHUE;

* BOCINUTaHME OHOJOIMYECKHM U HKOJIOTHYECKHM TI'PAaMOTHOW JIMYHOCTH, TOTOBOHM K
COXpPaHEHHIO COOCTBEHHOTO 37I0POBBS M OXPaHbl OKPY’KaIOIIEeH Cpe/Ibl.

MecTo yueOHOro npeamera « JK0JI0TUsD> B Y4eOHOM IJIaHe
B O6paSOBaTCHLHOﬁ nporpamMme MNpeACTABJICHBI CICAYIOIMIUC Pa3aCiibl: 1. MCTOI[BI
uccienoBaHuil B skosoruu. 2. boranuka. 3. 3oonorus. 4. AHatoMus U pU3HOJIOTHUS YeTOBEKa. 5.
utonorus. 6. ['eneruka. 7. Dxonorus. JlanHble pa3aessl BBIOpaHbI C y4€TOM HanboJiee HIMPOKHX
BO3MOYKHOCTEH 10 MMPUMCHCHUIO o6opyn03aHI/m HEHTpa «Touka pocCTa» Kak I MPOBCACHUA
J'Ia60paTOpHLIX paGOT, TaK U JJId JECMOHCTPALIMOHHOI'O 3KCIICPUMCHTA. KpOMC TOro,



NePEYHCIICHHBIE Pa3/ieibl 00J1aAal0T HanOOIBIIMM OTEHIIMAIOM /ISl OpraHU3alry IPOEKTHOH 1
UCCIIEJ0BATENBCKOMN JIESITENbHOCTH 00ydatomuxcs. buonornueckoe HaOIOAEHNE U SKCIEPUMEHT
POBOJATCS B (popMe 1abopaTOpHBIX U AEMOHCTPALIUH.

JIeMOHCTpaIMOHHBIN SKCIEPUMEHT IPOBOJUTCS B CICAYIOIINX CITydasx:

1. umeromieecss B HATMYUN KOJIUYECTBO MPUOOPOB U IMU(PPOBBIX JATYUKOB HE TO3BOJISIET
OpraHu30BaTh UHIUBUAYAIbHYIO, APHYIO WM IPYIIIOBYIO Ja0OPaTOpHYIO padoTy;

2. SKCHEPUMEHT HMeEET HEOOJBIIYI0 TMPOJODKUTEIEHOCTh W CIOKHOCTh W BXOAWT B

CTPYKTYpPY ypOKa.

Jns u3ydeHus mnpeamera «IKOJOTHS» Ha dTale OCHOBHOTO o00miero oOpa3oBaHUs

orBogutcst 204 gaca : 5 xmacc — 68 wdacoB; 6 kimacc —68 wacoB; 7 kimacc —68 wyacos; Cpok
peaM3aliy  MporpaMMeI 3 Tofa.
Jlannasi oOpa3zoBaTenpHasi TMporpamMma OO0ECHeunBaeT CO3HATENbHOE YCBOCHHUE YYaIIMMHUCS
BOKHEUIIINUX JKOJOTHUECKUX MOHSITHH, 3aKOHOB U TEOpUH, (GOPMHUPYET MPEACTABICHUE O POJIU
9KOJIOTHH B TO3HAHWU YXUBOTO MHUpPAa M B XKW3HU 4eioBeka. OCHOBHOE BHHMAHHE YACISACTCS
CYIITHOCTH OWOJIOTMYECKUX SIBJICHHW, IPOIECCOB M MeTojaM ux wusydeHus. CTpykTypa
MIPEJICTABJICHHBIX B JIAHHOM METOJMYECKOM TOCOOWH TUTAHOB YPOKOB M JIA0OPATOPHBIX padoOT
OTpa)kaeTcs MOCIEAOBATENBHOCTh U3YUYEHHS U COAEpkKaHUA dKojoruu B 5—7 knaccax. B 5—7
KJlaccax ydamiuecs Y3HAIT, YeM JKHBasi MPHUPOJA OTIMYACTCS OT HEKWBOW; TOJTYJaloT oOIIme
MIPEJICTABJICHUSI O CTPYKType OMOJIOTHYEeCKOH HAayKH, €€ WCTOPHUH W METOJax WCCIICIOBAHMS,
[IapcTBaxX JKMBBIX OPTraHW3MOB, Cpelax OOWTaHWUS OPraHW3MOB, HPABCTBEHHBIX HOpMax H
MPUHIIMIIAX OTHOIICHUS K TPHpOJC. Ydamiuecs IOIyYaloT CBEICHUS O KIEeTKe, TKaHAX |
opraHax, o Iporeccax XH3HEAEATSIILHOCTH OPraHNU3MOB, 00 YCIIOBHUSX KHU3HU M PazHOOOpa3uu
YKUBOU TIPUPO/IBI, & TAKXKE O CTPOCHUH, KUZHEIEATSILHOCTH U MHOTO0Opas3uu OakTepuid, rpu0OoB,
pacteHuii u )kuBOTHBIX. OCHOBHOE coJiep’kaHue Kypca 8 kjiacca HanpaBlieHO Ha (JOpMUPOBAHUE Y
oOyuaronuxcs 3HaHUM 1 yMEHU# B 00JIaCTH OCHOB AaHATOMUHM, (PU3UOJIOTUU U TUTUEHBI YEJIOBEKa,
peaiv3allii yCTaHOBOK Ha 370poBBIA 00pa3 xu3Hu. ColepkaHue Kypca OpHUEHTHUPOBAHO Ha
yrayOieHne M pacliupeHHe 3HAaHWN, 00ydalolUXcsli O MPOSIBICHWH B OpraHU3Me ueloBeKa
OCHOBHBIX KU3HEHHBIX CBOMCTB, IEPBOHAYANIbHBIE [TPEICTABICHHS O KOTOPBIX ObUIH MOJyYEHBI B
5—7 xnaccax



Ils1anupyemble pe3y/abTaThl OCBOCHUSI Y4eOHOr 0 peaMeTa
OcBoenue y4yeOHOrO mpenMeTa «IKOJOTHS» Ha YPOBHE OCHOBHOIrO oOIIero oOpa3zoBaHUs
JOJDKHO o0ecIrieynBaTh AOCTMIKCHUC CIICAYIOMUX JIUIYHOCTHBIX, METAIPCAMETHBIX U IPCAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB!

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ocnumanue:

* OTHOUIEHUE K JKOJIOTMHU KAK K BaXHOM COCTABJIIOLICH KYJIBTYPBI, TOPAOCTh 3a BKJIAJ
POCCHIMCKHX U COBETCKHUX YYEHBIX B pa3BUTHE MUPOBOM OMOJIOTMYECKOW Hayku. I'paknaHckoe
BOCIIUTAHHE:

* TOTOBHOCTb K KOHCTPYKTUBHOW COBMECTHON JE€ATEJIBHOCTU NPU BBINOJIHEHUH
HCCIEA0BAaHUN U NPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHMIO M B3aumMonomouiu. JlyXxoBHO-
HPaBCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTb OLIEHUBATh MOBEJIEHUE U MMOCTYIKHU C MO3UI[MH HPABCTBEHHBIX HOPM U HOPM
9KOJIOTHYECKOU KYIbTYPHI;

* IOHMMAaHHE 3HAYNMOCTH HPABCTBEHHOT'O ACIIEKTa JEATEIbHOCTH YEIOBEKA B MEINIINHE
1 3KOJIOTHH. DCTETUYECKOE BOCIIUTAHUE:

* MOHUMAaHUE POJIM HKOJIOTUM B (POPMHUPOBAHUHM SCTETHUECKON KYIbTYpPhl JUYHOCTH.
LJennocmu nayuno2o no3Hanus.

* OpUEHTAIMSl HAa COBPEMEHHYIO CHUCTEMY HAaY4YHBIX IMpPEACTaBICHU 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS35X YeJI0OBEKA C IPUPOTHON U COIMATBLHOU CPEION;

* IOHUMAaHHE POJIK OMOJIOTUYECKON HayKH B (POPMHUPOBAHMHM HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAy4YHOW J10003HATEIBHOCTH, HHTEpeca K OWOJIOrMYecKOd HayKe, HaBBIKOB
HCCIEA0BATENbCKOM NEATEIBHOCTH.

Dopmuposanue Kynvmypsbl 300pPO8bS.

* OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/IOPOBBIO M YCTAHOBKA Ha 3/I0POBBI 00pa3 KU3HU
(3mopoBoe muTaHue, cOOOCHINEe TUTUEHUYECKUX MPAaBUI U HOPM, COaTIaHCUPOBAHHBIN PeXUM
3aHSTHUN U OTJbIXA, peryispHas puznyeckas aKTUBHOCTD);

* OCO3HaHHUE MOCIEACTBUM M HEMpPUATHE BPEAHBIX NMPUBBIYEK (YHOTpPEOICHHE AJIKOTOJIS,
HAapKOTHKOB, KypeHHE) U HHBIX (opMm Bpena Aisi (PU3MUECKOr0 U MCHUXHYECKOTO 3/I0POBBS; ®
coOiroieHre mpaBml 0€30MaCHOCTH, B TOM YKCJIe HaBBIKA 0€30MacHOTO MOBEACHUS B IPUPOTHOM
cpene;

* chOpMUPOBAHHOCTh HaBbIKa pedUIEeKCHH, YIPaBJIEHUE COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSIHUEM.

Tpyoosoe 6ocnumanue:

* aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 337au (B paMKaX CeMbH, LIKOJIBI, TOPO/a,
Kpasi) OMOJIOTMYECKON U KOJOTUYECKOM HAMIPAaBIEHHOCTH, HHTEPEC K MPAKTHUYECKOMY H3YUEHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH.

OKonoeuueckoe gocnumanue:.

* OpHUEHTallUs Ha IPUMEHEHHE OMOJIOTUYECKUX 3HAHUM MpH peleHuH 3ajad B 00JacTu
OKpY’KaroLlen Cpebl;

* OCO3HaHHE KOJIOTUYECKUX MPOOIIEM U MyTel UX pelIeHus;

* TOTOBHOCTb K YYacTUIO B TIPAaKTHYECKOM  JEATEIBHOCTH  3KOJOTMYECKOMN
HaIPaBJIEHHOCTH.

Aoanmayus 0byuaue20cs K UsMeHIIOWUMCS YCILOSUIM COYUATbHOU U NPUPOOHOT CPeObl:

* a[ICKBaTHAas OLICHKA U3MEHSIOIINXCS YCIOBHI;

* MpUHATHE pelleHus (MHAWBUIYaJIbHOE, B IPYIIE) B U3MEHSIIOMNXCS YCIOBUAX HA
OCHOBAHMU aHaJM3a OMOJOTHUECKON HHPOPMALINHY;

* [UTAHUPOBaHUE NEMCTBUI B HOBOI CHUTyalluM HAa OCHOBAaHMM 3HAaHUH OHOJIOTMYECKHX



3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIbTATBI

YHuBepcajibHbIe MO3HABATEIbHbIE 1€ CTBUS

ba3zosvie nocuueckue deticmeusi:

* BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKN OMOJIOTHYECKUX OOBEKTOB
(s1BEHMI);

* YCTaHaBJIMBaTh CYIIECTBCHHBIN MPU3HAK KJIaCCUPHUKAIUU OUOTOTHIECKUX OOBEKTOB
(siBNIEHUH, TIPOLIECCOB), OCHOBAHUS i1 00OOIIEHUS U CPAaBHEHUS, KPUTEPUU TPOBOAUMOTO

aHaJM3a; C Yy4ETOM TIPEUIOKCHHOH OMOJIOTUYECKOW 3a/Ja4ll BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEUYUST B paccMaTpUBaeMbIX (akTax W HAOMIOACHHSX; NpeiaraTh KPUTESPHH JUIS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

* BBIABIATH JAeuOnTEl  HWHPOpPMANWMK, JTaHHBIX, HEOOXOTUMBIX IS  PEIICHHS
MMOCTaBIICHHOH 3aJa4M;

* BBISBJISATH IPUYUHHO-CJICICTBEHHBIC CBSI3M TPU M3YYCHHH OMOJIOTHMYCCKUX SBIICHUN U
MIPOIIECCOB; JIeTaTh BBIBOBI C UCTIOIB30BAHUEM JICAYKTUBHBIX U WHIYKTUBHBIX YMO3aKITIOUCHHUIH,
YMO3aKITIOYCHHN 110 aHAJIOTHH, (POPMYITUPOBATH THITOTE3HI O B3aUMOCBSI3SIX;

* CaMOCTOATENILHO BBIOMPATh CMOCOO pemeHus Y4eOHOUW OWOJOTHYECKON 3amadyu
(cpaBHHBAaTh HECKOJBKO BApHWAHTOB pEIICHUS, BHIOMpAaTh HAmWOOJee TOIXOIAIHNA C yIETOM
CaMOCTOSITSIIEHO BBIJICIICHHBIX KPUTEPHUERB).

baszosvie uccneoosamenvckue deticmeaus.

* HCITOJTB30BaTh BOMPOCHI KaK MCCIIEIOBATEIIBCKII HHCTPYMEHT ITO3HAHUS;

* popmynHpoBaTH BONPOCH], (PUKCUPYIOLINE Pa3pbIB MEXAY PEalbHBIM U JKeJIaTeIbHBIM
COCTOSTHUEM CUTYyalllU, 00BEKTa, 1 CAMOCTOSATEIBHO YCTAaHABIMBATH UICKOMOE U JAHHOE;

* hopMHUPOBATH TUIIOTE3Y 00 MCTUHHOCTH COOCTBEHHBIX CYXKIEHUW, apryMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHHUE;

* MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUJIaHY HaOIOJEeHUE, HECIIOKHBIH
OMOJIOTMUECKHI JKCIEPUMEHT, HEOOJBIIOE HCCIIECIOBAHWE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
Ouosyoruueckoro oObekTa (mpolecca) M3y4eHHUs, MPUUYMHHO-CJIEICTBEHHBIX CBs3el U
3aBUCUMOCTEH OMOJIOTHYECKHX 0OBEKTOB MEXTY COOO0i;

* OLIEHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIMIO, MOJIYYEHHYIO B XOJ€
HaOJIO/ICHUS U SKCIIEPUMEHTA;

* CaMOCTOSITENFHO (POPMYIUPOBATH 0000IIEHNUS U BBIBOIBI 110 Pe3yJIbTaTaM IPOBEAEHHOTO
HaOJIO/ICHUS, SKCIIEPUMEHTA, BIAJAECTh MHCTPYMEHTAMU OLIEHKH JOCTOBEPHOCTH MOJYYEHHBIX
BBIBOJIOB M 0000ILEHHUIH;

* IPOrHO3MPOBATh BO3MOKHOE JallbHEHIIIee Pa3BUTHE OMOJOTMYECKHUX IMPOLIECCOB U UX
MOCJICJICTBUS B aHAJIOTHYHBIX MM CXOJHBIX CUTYallUsX, a TAK)KE BBIIBUraTh MPEANOI0KEHUS 00
WX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Paboma ¢ ungopmayueti:

* IPUMEHATH Pa3IUYHbIE METOJbl, UHCTPYMEHTBHI M 3alpOChl MPHU IMOHCKE U OTOOpE
Oouonorndeckor MHMOPMALIUK WU JAHHBIX U3 UCTOYHUKOB C YYETOM MPEATIOKEHHOM ydeOHOI
OMONOTMYECKON 3a7auu; BBIOUPATh, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH
OMOJIOTHYECKYI0 HH(OPMAIIUIO PA3TMYHBIX BUJOB U (DOPM MpeaCTaBICHUS;

* HAXOJIUTh CXOJHBIE apTyMEHTHI (TMIOATBEPKAAIOIINE UK OMTPOBEPraloIUe OJHY U TY K€
UJICI0, BEPCHIO) B PA3TUYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

* CaMOCTOSITENHHO BBIOMPATh OMTUMANBHYIO (OpPMY MpeacTaBlieHuss WHPOPMALUU |
WJUTIOCTPUPOBATH PElIaeMbIe 33a/1a4d HECJIOKHBIMUA CXeMaMHU, TUarpaMMamu, WHOUM rpaukoi u
WX KOMOUHAITUSIMU;

* OIICHUBATh HAJEKHOCTh OMOJIOTHYECKON HH(POPMAIIMH TIO0 KPUTEPUSIM, TPEI0KEHHBIM
y4uTeNeM Ui chOpMyTUPOBAHHBIM CAMOCTOSITETHHO;



* 3aIIOMHHATH ¥ CHCTEMAaTH3HPOBATH OMOJIOTHYECKYIO HH()OPMAIIHIO.

Yuueepcanvuvie komMmyHukamusHvle 0elucmeus

Obwenue:

* BOCHOPUHUMATh U (OPMYIHPOBATH CYXJIEHUS, BBIpPAKATh OSMOLMU B Ipolecce
BBITIOJTHEHUS TIPAKTHYECKUX U JIA0OPATOPHBIX padoT;

* BBIpaXXaTh ce0sl (CBOIO TOUKY 3pEHMSI) B YCTHBIX M IUCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOalbHbIE CpeACTBa OOIIEHMS, NOHMMAaTh 3HAUYEHUE COLUAJIbHBIX
3HAKOB, 3HATh U PACIIO3HABATH MPEINOCHUIKA KOH(PINKTHBIX CUTYallMi U CMATYATh KOH(IIUKTHL,
BECTU IIEPETOBOPBHI;

* IOHNMATh HAMEPEHHS JIPYTUX, MPOSBIATH YBOKUTEILHOE OTHOIIEHUE K COOCCETHUKY U
B KOppeKTHOH hopme hopMynupoBaTh CBOU BO3PAKEHUS;

* B X0/ JMANOra W/WIN JUCKYCCHH 3allaBaTh BOMPOCHI 1O CYIIECTBY OOCYXIaeMOn
OMOJIOTUYECKOH TeMbI M BBHICKA3bIBATh WEH, HAIIEJIEHHBIC HA PEIICHNE OMOJIOTUIECKOH 3a/1aui U
noiiep)kanue O1aroxenaTeIbHOCTH OOIICHNUS;

* COIOCTaBJATH CBOM CYXACHHUS C CYKICHHSIMH JPYI'MX YYaCTHHKOB JIMAJOTa,
oOHapyXUBaTh pa3IMYUe U CXOJICTBO MO3HUIIHIA;

* MyOJWMYHO TPEACTaBIATh PE3YJAbTAThl BBINIOJHEHHOTO OHOJOTHYECKOTO OITbITa
(9KCIIeprMeHTa, UCCIIeI0BAaHUS, IPOCKTA);

* CaMOCTOSATENBHO BHIOMPATh (OpPMAT BBICTYIUIEHUS C YYETOM 3aj1ad IPE3CHTAIUN U
0COOEHHOCTEH ayTMTOPHH U B COOTBETCTBHH C HUM COCTABIISITh YCTHBIC M IIMCEMEHHBIE TEKCTHI C
WCTIOJIH30BAHNEM HIUTFOCTPATUBHBIX MAaTEPHAIIOB.

Cosmecmuas 0essmenbHOCMb (COMPYOHUYECMBO):

* MIOHUMATh M UCTIOJIh30BATh IPEUMYIIIECTBA KOMaHIHON M WHANBUIYATLHOW pabOTHI MpH
peleHur KOHKPETHOM OMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHS
IPYNIOBBIX (hOPM B3aMMOICUCTBUS TIPH PEIICHUH ITOCTABIICHHON yueOHOM 3a/1au;

* IPUHUMATPH IIeJIb COBMECTHOW NESITEIBHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBHS MO €&
TOCTIDKEHHUIO: PACIpeNeNIATh POJIH, JOTOBApUBATHCS, OOCYXKIATh NpPOIECC €  Pe3yJbTar
COBMECTHOH paboThl; yMeTh 0000IaTh MHEHHS HECKOJIBKHX JIFOJCH, MPOSIBISATH TOTOBHOCTH
PYKOBOJIUTB, BBITIOHATh IOPYYEHUS, TIOTUUHATHCS;

* IUTAHUPOBATh OPraHU3ALUI0 COBMECTHOUW PabOTHI, ONPENENISATh CBOIO POJIb (C Y4ETOM
MPEIIOYTCHUH M BO3MOXKHOCTEH BCEX YYaCTHHUKOB B3aUMOJICHCTBUS), PACIPEICNSATh 3adadyu
MEXy 4ieHaMU KOMaH/bl, Y4aCTBOBaTh B TPYMMOBBIX (opmax padboThl (00CykacHHS, OOMEH
MHEHHSIMUA, MO3TOBBIC IIITYPMBbI U HHBIE);

* BBINOJIHATH CBOIO YacTh pPaOOThHI, JOCTHraTh Ka4eCTBEHHOTO pe3yJbTara IO CBOEMY
HAIPAaBJICHUIO U KOOPJMHUPOBATH CBOU JICHCTBHUS C JPYrUMH YWICHAMH KOMaH/IbI,

* OIICHMBATh Ka4€CTBO CBOETO BKJIAJa B OOILIUIT MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIIBHO
CcOpPMYJIMPOBAHHBIM YYAaCTHUKAMHU B3aMMOJICHCTBHS, CpPaBHHBATh PE3yJIbTAThl C HCXOIHOMN
3aJaueil ¥ BKJIAJ KaXJIOTO0 4YJICHAa KOMaHIbl B JIOCTHIKCHUE DPE3YJbTaTOB, Pa3ieiirh chepy
OTBETCTBEHHOCTH M MPOSIBISATH TOTOBHOCTD K MPEAOCTABICHHIO OTUETA TIEPE]] TPYIIIOH;

* OBJAJIETh CHCTEMOW YHUBEPCAIbHBIX KOMMYHUKATHBHBIX JICHCTBHH, KOTOpas
oOecrieunBaeT C(HOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOIMOHAJIBHOTO HWHTEJUIEKTa
oOyuarouxcs.

YHuBepcaibHbIe peryJiTUBHbBIC 1eHCTBUA

Camoopeanuzayus:

* BBISBJIATH NMPOOJIEMBI ISl PEIICHUs B )KHU3HEHHBIX M YYEOHBIX CHUTYAIUSIX, UCIOIb3Ys
OMOJIOTHYECKHE 3HAHMS,

* OPHUEHTHUPOBATHCA B PA3IUYHBIX MOJAXOJaX MPUHATHS PEIIeHUH (MHAWBUIYaTbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, MPUHATHE PEIICHUN TPYyIoi);

* CaMOCTOSITEIPHO COCTAaBJISITh aJTOPUTM pEUIeHHs 3a1adyu (WM ero 4acTh), BEIOMpATh
crnoco0 pemieHus y4eOHONW OHOJOrMYECKOW 3agaud ¢ YYE€TOM MMEIOLIMXCS PEeCcypcoB U



COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh Mpe/iaraéMble BApUAHThI PEIICHHIA;

* COCTaBJIATH IUIAH JICHCTBUIl (IUIaH pealM3allid HAMEYEHHOTO alTOPUTMa PELICHUS),
KOPPEKTUPOBATH MPEUIOKEHHBIN alTOPUTM C Y4ETOM MOJTY4EHHS HOBBIX OMOJIOTUYECKUX 3HAHUI
00 u3ydyaeMoM OHOJIOTUYECKOM 0OBEKTE;

* IeNaTh BEIOODP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

Camokonmpons (peghnexcus):

* BJIQJIETh CITIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIINH U pedIeKcHu;

* JIaBaTh aJICKBATHYIO OIICHKY CHTYaI[H U TIpeUIararh 1jiaH € H3MCHEHNS;

* YYUTHIBATh KOHTEKCT W TPEIBHUICTH TPYAHOCTH, KOTOPHIC MOTYT BO3HHUKHYTH IPH
penieHnH y4eOHOW OWMOJOTMYeCKON 3aJadyu, aJanTHPOBATh PEHICHHE K MEHSIOMUMCS
00CTOATEILCTBAM;

* OOBSCHATH MPUIUHBI JOCTHKCHUS (HEOCTHKEHUS) PE3yJbTAaTOB JACITEILHOCTH, TaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh HAaXOUTh TIO3UTHBHOE B IPOU3OIIC/IIICH CUTYaIIHH;

* BHOCUTH KOPPEKTHUBBI B JICATSIILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, M3MCHHUBIIIAXCSI
CUTYaIiH, yCTAaHOBJICHHBIX OIMNOOK, BOZHUKIIUX TPYAHOCTEH;

* OIICHUBATh COOTBETCTBHE PE3YJIbTATA LIETTU U YCIOBUSIM.

IOMOYUOHATIbHBLU UHNELNEKM

* pa3auyaTh, HA3bIBATh U YIPABIIATH COOCTBEHHBIMH SMOIIMSMHE U IMOIUSIMU IPYTHX;

* BBISIBJIATh M AaHAJTU3UPOBATH IPUIMHBI IMOIIHIA;

* CTaBUTH €051 HA MECTO JPYTroro 4eroBeKa, MOHUMATh MOTHBBI M1 HAMEPEHHUSI IPYTOTo;

* PEeryaupoBaTh CIOCOO BHIPAKEHUS SMOITHH.

Ipunsmue cebs u Opyeux:

* OCO3HAHHO OTHOCHUTHCS K APYTrOMY YEJIOBEKY, €T0 MHEHHIO;

* MPU3HABATh CBOE MPaBO HA OIMIMOKY M TaKOE K€ MPaBo APYroro;

* OTKPBITOCTH C€0€ U APYTrUM; * 0CO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJIAJIETh CHCTEMOW YHUBEPCAIBHBIX YUEOHBIX PETYIATUBHBIX ICHCTBUM, KOTOpas
obecrieunBaeT (OPMHPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPCHHSS TTO3HITHS
JUYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTH (YyIpaBieHHs CO0OHM, CaMOIUCITUTIIINHBI,
YCTOWYHMBOTO TIOBEACHHMS).

IIpeamMeTHBIME pe3yJIbTaTAMM M3YYCHUS MpeaMeETa « DKOJIOTH» B 5 Kilacce SBIISIOTCS

CIIETYIOLIHE YMEHHS:

v/ OmpeeNsiTh POJib B IPUPOJIE PA3IMUIHBIX TPYIIT OPraHU3MOB;

v OOBSCHATH POJIb KUBBIX OPraHU3MOB B KPYTOBOPOTE BEIIECTB KOCHCTEMBL.

v’ TIPUBOJMTH MPUMEPHI MPUCTIOCOOICHNIT OPraHU3MOB K Cpejic OOMTaHUs U
OOBSACHATH UX 3HAYCHUE;
HaXOMTh YEPTHI, CBUICTEIbCTBYIOIINE 00 YCI0)KHECHUH KUBBIX OPTraHU3MOB
OOBSCHATH 3HAUCHHE KMBBIX OPTaHU3MOB B JKU3HH M XO3AHCTBE YEIOBEKA.
HEePEYHCIIATh OTIIMYUTENILHBIE CBOWCTBA )KUBOTO;
OTIPEIEIATh OCHOBHBIC OPraHbl paCTeHHH (YaCTH KIIETKN);
OOBSICHATh CTPOCHHE M JKU3HEAEATENIBHOCTh M3YYEHHBIX TPYII JKUBBIX
Oopranu3MoB (6akTepuu, rpudbl, BOJOPOCIH, MXHU, XBOILH, TJIAyHbI, HATOPOTHUKH,
rOJIOCEMEHHBIE U 1IBETKOBBIE);
IOHUMAaTh CMBIC] OMOJIOTUYECKUX TEPMUHOB;
XapaKkTepu30BaTb METOJbl OMOJIOTMYECKOM Hayku (HaOIOJEHUE, CpaBHEHUE,
pe3ynbTaThl;  IOJIb30BAaThCSl  YBEIMYUTEIbHBIMM  IpUOOpaMH U HUMETh
3JIEMEHTapHbIE HABBIKM MPUTOTOBJICHUS U U3YUEHUS TpenapaToB.
v WUCHONB30BaTh 3HAHHS OKOJOTHH MPH COONIONEHUH MPABHI [TOBCEIHEBHON

TUTUEHBI;

v CaMOCTOSITeNIbHO OOHAPYKUBATH U (POPMYIIUPOBATH YUEOHYIO MPOOIEMY.

N SANENENEN

AN



IIpenmMeTHBIMHU pe3yJbTaTAMH HU3YYeHHS MpeaMeTa «IKojorus» B 6 Kiaacce
SIBJISIIOTCS CJIeAYIOLIMe YMEHUS:
— OOBSICHATH POJIb PACTEHUH B COOOIIECTBAX M UX B3aUMHOE BIUSHUE JIPYT HA JPYTa;

— MPHUBOJMUTH MPUMEPHI MPUCTOCOOICHUI LBETKOBBIX pAacTeHU K cpele oOMTaHHUA U
00BACHATH UX 3HAUECHHUE,

— HAXOJIUTh YEPThI, CBHUJICTEIHCTBYIOIINE OO0 YCIOXKHEHHHM >XHUBBIX OPraHU3MOB IIO
CpaBHEHHIO C MIPEIKaMH, U IaBaTh UM OOBSICHEHHE;

— OOBSACHATH MPHUCTIOCOOJICHHSI HA PAa3HBIX CTAIUSIX )KU3HEHHBIX IUKJIOB.

— OOBSACHATH 3HAYCHUE [IBETKOBBIX PACTCHUH B KHU3HHM M XO3SHCTBE YEJIOBEKA: HA3bIBATh
BaXHEWINHE KyJIbTYPHBIC U JIEKAPCTBEHHBIE PACTEHHS CBOCH MECTHOCTH.

— pa3nU4aTh IBETKOBBIE PACTEHHUS, OJHOJOJIBHBIE M JIBYIOJIbHBIC, TPUBOANUTH PUMEPHI
pacTeHUil M3yYeHHBIX CEMEHCTB I[BETKOBBIX PACTCHUH (MakCHMyM — Ha3bIBaTh XapaKTepHBIC
MIPU3HAKH [[BETKOBBIX PACTCHUI U3yYCHHBIX CEMEHCTR);

— OIpeAENATh OCHOBHBIE OPTaHbl paCTeHUN (JIUCT, cTEOENb, IIBETOK, KOPEHD);

— OOBSCHATH CTPOCHHE U )KU3HENIEATEITHHOCTh IBETKOBOTO PACTEHHS,

— MIOHUMATD CMBICIT OMOJIOTUIECKUX TEPMUHOB;

— MPOBOJMTH OMOJIOTUIECKUE OTIBITH M SKCTIEPUMEHTHI U OOBSCHSTH UX PE3YJIbTATHI.

— co0r0/1aTh U OOBSICHSTH MTpaBUIla TIOBEIEHUS B IPUPO/IE.

— pa3nuyaTh CheOOHBIC U SIOBUTHIC IIBETKOBBIC PACTECHHS CBOCH MECTHOCTH.



IIpenmeTHbIMH pe3yabTaTaMHM M3Y4YeHHMsl IpeAMeTa «JKOJOrHs» B [ KJjacce
SIBJISIIOTCS CJIeAYIOIIe YMEHHS:

— OIIPEAENATH POJIb B IPUPOJE U3YUEHHBIX I'PYIII )KUBOTHBIX.

— MPHUBOJUTDH IPUMEPHI PUCTIOCOOJICHUH )KUBOTHBIX K Cpelie 0OUTaHHs U OOBSCHITH UX
3HAYEHHUE;

— HaxOJUTh YEpPThbl, CBUAECTEILCTBYIOLIUE 00 YCIOKHEHUHU JKUBOTHBIX II0 CPABHEHHUIO C
IpeKaMHy, U JaBaTb UM OObSICHEHHUE;

— OOBSACHATH MPHUCTIOCOOJICHHSI HA Pa3HBIX CTAHUIX )KU3HEHHBIX IUKJIOB.

— OOBSICHATH 3HAUEHUE )KMBOTHBIX B )KU3HU U XO34HCTBE YEJIOBEKA;

— MPUBOJUTH MPUMEPHI U XapaKTepU30BaTh Ba)XKHBIX JUIS JKU3HU U XO3siCTBa YeJIOBEKa
YKUBOTHBIX (OOUTaTENEeH XIIHUIIL, Tapa3uTOB, IEPEHOCYUKOB 00JIe3HEHN, HACEKOMBIX-OTIBLITUTENCH,
OOLIECTBEHHBIX M KPOBOCOCYIIMX HACEKOMBIX, IPOMBICIOBBIX PbIO, OXOTHHYBE-ITPOMBICIOBBIX
NTUL W 3BepeH, JOMAaIIHMX YXUBOTHBIX W Ip.) Ha MPUMEPE CBOEH MECTHOCTH, OOBSCHATH UX
3HAuYEHUE.

—paznuuath (10 TaONMIlE) OCHOBHBIE TPYNIbl >KUBOTHBIX (MPOCTEHIINE, THUIIBI
KHILIEYHOIOJIOCTHBIX, TJIOCKUX, KPYIJIbIX M KOJIbYAThIX YEPBEH, MOJIIIOCKOB, YJICHUCTOHOTUX, B
T.4. KJIacChl pakoOOpa3HbIX, HACEKOMBIX, TAYKOB; XOPJOBBIX, B T.4. KJIACChl PbIO, 36MHOBO/IHBIX,
MIPECMBIKAIOIIUXCS, MITULl U MJIEKOITUTAIOIINX );

— OOBACHATH CTPOCHME U IKUZHENCATENbHOCTh HW3YUYEHHBIX TPYII KUBOTHBIX
(mpocreiiline, KHUIIEYHONOJOCTHbIE, IUIOCKHE, KPYIJIble W KOJbYaThle YEepBH, MOJUIIOCKH,
YJIIEHUCTOHOTHE (B T.4. pPakooOpa3Hble, HACEKOMbIe, TayKu), XOpAOBble (B T.4. pBIOHI,
3€MHOBOJIHbIE, IPECMBIKAIOIINECS, ITUIBI U MIIEKOTIUTAIOLINE);

— XapaKTepHU30BaTh OCHOBHBIE SKOJIOTMUECKHE I'PYIIbI U3yYEHHBIX IPYII JKUBOTHBIX;

— MOHUMATb CMBICII OMOJIOTUYECKUX TEPMUHOB;

— pa3nuyaTh BaKHEHUIINE OTPsIIbl HACEKOMBIX M MIIEKOTIMTAIOLINX;

— NIPOBOAUTH HAOIIOICHUSI 32 JKU3HEIEATENbHOCTBIO dKUBOTHBIX, OMOJIOTNYECKHE OMBITHI U
9KCIIEPUMEHTHI ¥ OOBSICHATD UX PE3YJbTATHI.

— co0mo1aTh U OOBSCHSTH MPaBUIIa TIOBEACHUS B TIPUPOJIC;

— XapaKTepHu30BaTh CHOCOOBI PALMOHAIBHOIO HCIOJIb30BAHUS PECYPCOB JKUBOTHBIX Ha
IIPUMEpPE CBOETO PETrHOHa.

— MCII0JIb30BaTh 3HAHUS SKOJIOTUH IIPU COOJIIOCHUN TIPABUII IOBCEHEBHOM IMTUEHBI;

— OCYILECTBJIATh JINYHYIO NPOGHIAKTUKY 3a00JI€BaHUM, BBI3BIBAEMbIX MAPa3UTHYECKUMU
AKUBOTHBIMHU.



COAEPKXAHHUE ITPOI'PAMMUBI 110 «9KOJIOI'MN» S KJTACC

1.BBenenne B 3K0J10ru10
Kmo na nnaneme ecnagnuiti?
3HaKOMCTBO ¢ peOsTamu. 3amauu oObenuHeHus. Texnuka OezomacHocTH. S - yacTh Mumpa.
B3anmooTHOIIEHUS B PUPOJIE.
Dkonozus- Hayka 06 oKpyscarouem mupe.
DKoJIoTUsl Kak Hayka. 3Hau€HUE 3KoJormueckux 3HaHuil. Ilpeamer skosoruw,
CTPYKTypa IKOJIOTUH. MeTonpl HCCIEeNOBaHUA. 3aJaud M METOABl JKOJOTUYECKOTO
MOHHUTOPHHTA.
[IpakTukym: paboTa co cripaBOYHOM JIUTEPATYpOi, MPOCMOTP BUACO(PPArMEHTOB
Cnocobvl no3Hanus okpysjicaruwe2o Mmupa

CTPYKTypa paboThlI,
MOCTaHOBKA MpoOsieMbl, GopMyIupoBaHue 1eu U 3a1a4d. HaBeiku nccnenoBanus. Beibop Tembl.

[IpoBeaeHne MpOCTENIINX UCCIETOBAHMIA.

[IpakTukym:« Habmonenue. Onucanue. M3mepenue. DKcriepuMeHT»

2.buosiorus KJIeTKu

2.1 U320moenenue Mukponpenapamos

CtpoeHne yBeNMWIHTEIbHBIX MPUOOPOB. CTpoeHue KiIeTKH. OpraHOWIbl KIETKH. BUabl KieTok
[TpakTndeckne paboThl: TexHMKa H3TOTOBJICHUSI MUKpOTIperapaToB «KieTkn Jykay,
2.2honbutot Mup ManenbKux Kiemokx

Pa3nooOpasue kieTox.

[IpakTuueckne paboThl: « JleWkomiaacTel B KJIETKaX KIyOHS KapToders.
OOHapy)eHUEXPOMOILIIACTOB B IJI0JaX KaJIUHBD).

2.3[recnesvie epudnl
[IpakTudeckue paboThl :« [lomydeHne KynbTyphI ITIECHEBBIX TPHOOBY

3.KT0 ynpagJisieT 3K0JI0rH4eCKMMHU cucTeMamMu?
3.10xpyarcarowas cpeda- umo smo maxkoe?
Cpena oOurtanus. HazemHO-BO3myiiHas, BojHas, MmouBeHHas. OCOOCHHOCTH KaXKIOU
cpensi oouTanus. [IpucnocoOnenust opraHu3MoOB K cpesie oOuTaHusl. DKOJIOTUYECKUE (PAKTOPHI
3.2Bcmpeua ¢ eewgecmeom. Kax «opyscamy amomol?
BemectBo. Mosniekyna. AToMm. DiieMeHT. ArperaTHble COCTOSIHUSI BEIIECTB
OnbITEI: «TOPEHHE CBEUN», «PACTBOPEHUE caxapa B BOJEH»
XUMUYECKHUE CBSI3U. XUMUYECKUE PEAKIIUU
[IpakTUKyM: «M3rOTOBJICHHE MOJIEICH XUMUYECKUX CBS3EH MEXKAYy aTOMaMU C TOMOIIBIO
CIUYEKU TUTACTUITHHA»
JleMOHCTpalMOHHbIe OMBITHL: «Men + KUCIoTa», «KHCIoTa +
menoub»3.3Taiinoe u saemHoe.
DHeprus U BuAbl ee mposiBieHus. OTinuue BelecTBa OT dHepruu. Buabl sHepruu. EauHUIbI
M3MEpEeHUs PJHEPT UK. DHepreTudeckas IeHHOCTh MPOJYKTOB MUTAHMUSL.
[IpakTukyM: « BerauciieHue SHEPreTUYECKON IEHHOCTU MPOIYKTOB TUTAHUS)
«I nasnwiti nogap» na nianeme
doToCcHHTE3, €T0 3HAYEHUE Ui PACTEHUH, IPYTMX OPraHW3MOB W BCeil 3emiu B
1eroM. CriocoObl MUTaHUSI OPTaHU3MOB. XJI0podUiL. Y cnoBus mpoTekanust pOTOCHHTE3A.
[IpakTdeckue paboThl: «BnusHue cBeTa Ha oOpazoBaHue Xinopoduiuian« BrnusHue cBera Ha



06pa3OBaHI/IC Kpaxmalia», «Bo1genenue KHCJIOpOda B IMPOLeCCe (1)0TOCI/IHTe3a»

Munepanvrnoe numanue pacmenuii
IInranue pacrennii. MuHepanbHbIEC BEIECTBA, UX 3HAUCHUE.

HpaKTI/I‘-IGCKI/Ie pa6OTLI . «Bmmanne MHHCPAJIBHOI'O IIUTaHUA Ha JKHU3HCACATCIBHOCTDH
pacTeHuin»

«BnusiHUE 3aCOJICHHS TIOUB HA KU3HEACSITEIIbHOCTh PACTEHUI»
Jvixanue
JIpIxaHue- CBOMCTBO BCEX JKUBBIX OpPraHU3MOB. MeXaHU3M TMpouecca JIbIXaHUs.
3HayeHUEe AbIXaHUs
[IpakTrueckue paboThI:
«ITornomenne KUcIopoaa ¥ BIACIEHNE YIJIEKUCIOTO Ta3a MPU JbIXaHUW PACTEHUS
Tuwesvie yenouxu
KpyroBopoTsl BeniecTB, TpanchopmMaliysi SJHEPTUH, MHUILEBBIC EeTH, CeTH. [IpoTyIieHTHI,
KOHCYMEHTHI, peayleHTsl. [Ipumeps! numieBbix neneid. CocTaBiieHne pa3audyHbIX MUIIEBHIX
DKoJiorHYecKast mupamMmuia.

4./ KuBasi niiaHeTa
buocpepa. Cmpyxmypa u epanuyvl buocgepol
buocdepa, ee rpaHmibl, €€ KOMIOHEHTHL. JKUBBIE CYIIIECTBA, CBOWCTBA >KHUBOTO.
buocdepa =uacte atMocheps! + yacTb uTocheps! + 4acTh ruaApochepsl
3emns- nnanema ConHeuyHou cucmemsl
3emJisl —TIJ1aHeTa COJIHEeUHO# cuctembl. CpaBHEHUE MUIAHET M0 MOKa3aTelsiM, HeOOXOJUMBIM ISt
CYyILLECTBOBAHUS KU3HU.
[IpakTukyMm: «myremecTBue 1o mianeram COJTHEYHON CUCTEMbD)
Haw oom- 3emns!
VYHUKaJIBHOCTE IUIAHETHI 3emirsi. HeoOXOMMMOCTh ClIEeOUTh 3a COCTOSIHHEM
3emnu. I IpakTHKyM: COUMHEHHE HA TEMY: «MOU IOM- 3€MJISI».

5.Bo3ayumiHas 000104Ka 3eMin
Ammocgepa- 6030yuinasn obonrouxa 3emau.
Uewm Bce apimat. PacTuTenbHBIN MOKPOB 3EMIIH - €€ JIETKHE. XUMHUYECKHH COCTaB aTMOC(EpPHI U
€e 3HauYeHHUE B )KM3HU IIJIAHEThI
Cocmas u ghuzuueckue ceoticmea 8030yxa. 3auem HyHceH 030H nianeme?
XuMuyeckuil coctaB U puznUecKue cBOMCcTBa Bo3ayxa. [Ipubopsl a1 onpeneaeHus mapaMmeTpoB
BO3JIyXa.
O30H, ero 3HaueHwe ansi Bcero >kuBoro. Kak oH oOpasyercs. O30HOBBIE [IBIPHI.
[TprurHBI030HOBBIX AbIp. Kak 0CTaHOBUTH pa3pylleHHE 030HOBOTO CJIOSI.
Onpeoenenue 3acpsaznennocmu  ammocghepHozo 6o30yxa. Omkyoa bepymcs KUucilommubvie
0021cou?
3arpsi3HeHuEe OKpYXarollel cpenpl. 3arps3HeHne atMochepsl pa3IuyHbIMU razaMu. [IpudauHbI
BBITIQICHUS KUCIOTHBIX JTOXKJIEH.
OnbiThl:  «pH  pa3nmuYHBIX  BEIHIECTB», «BJIMSHHE KUCJIOTHBIX JOXKAECH Ha JKUBBIE
opranu3mMbiyl [pakTueckue paboThI:
«OmnpeneneHue CTENEHW 3arpsi3HEHUs] BO3JyXa [0 COCTOSIHUIO PACTEHUU.
JInmmaiHUKY —MHAUKATOPBI YUCTOTHI BO3LYXa»

Ammocghepa u nocooa
Cnou armocdepsl. Tloroga u ximmar. Ot uvero 3aBucut noroga? Ocanku. [TpusHaku

U3MCHCHUS ITIOI'OJBI. MeTeOpOJIOFI/I‘-ICCKaﬂ CTaHIIMA. MCTCOpOHOI‘ NYCCKast cny>I<6a. BpeMeHa



rojaa. Biusanue knumara Ha )KU3Hb PACTEHUN U KUBOTHBIX.
[IpakTuKyM: cocTaBlI€HHE JHEBHUKA IIOTO/IbI
Heobviknogennvle asnenus 6 ammocgepe
I'pom u monaus. Talidynsr u yparansl. Pagyra. [IpuuuHbl 3TUX SBICHUN
Hazemmno-6030ywnan cpeda obumarnus
Ocob6enHoctu HA3eMHO-BO3/1YILIHOM CpeIbl obuTaHus.
[Ipucnocobnenus OpraHu3MOB K  Ha3eMHO-BO3AYILIHOW  cpere
oOuTaHUs.
[IpakTnueckue paboThl:« OrmnpeneneHue NPUCIIOCOONIEHUNM y OpraHU3MOB K Ha3eMHO-
BO3IYIIHOMCpEIe 0OUTAHUS
Knumam u scusno nnanemuot
Bpemena rona. BausHue knMMara Ha OKU3Hb PAacTEHUM U JKUBOTHBIX.
[IpucnocobneHust y pacTeHUN M KUBOTHBIX K KU3HU B ONPENEICHHBIX KIMMaTHYECKUX
YCIIOBUSX.
[IpakTrueckue paboTHI:
« OmnpeeneHune MpUcrnocoOIeHuH y OpraHU3MOB K KU3HH B CYPOBBIX YCIOBUAX APKTHUKI

6.Boanas o0010uKka 3emiin
Boonas obonouka 3emau — cuopocghepa
I'mapocdepa. Pacnpenenenue Boabl Ha IUTaHETE. ODKOJIOTHMYECKHE IMPOOIEMBI
ruapocdepsilIpaktuxym: «Pacuet 3aTpat BoAbI OJHON CEMBU B CYTKH»
UccnenoBanue «Kak MOXHO YMEHBIIUTh PAcX0]] BOJbI B TOME»
Yyoo naanemst — 800a
Ouznyecknue U XMMHUYECKHUE XapaKTEpPUCTUKU BOJbl. Pojb BOJABI B )KM3HH JKUBBIX OPraHHU3MOB.
«CBOOOTHAS» M «CBSI3aHHAS» BOJIA
Boonuwie sxocucmemul. Booa xax cpeda ooumanus
dopmMupoBaHUE 3KOJOTMYECKHX CHCTEM B BOAHOW cpene. Ponb ¢uromnankroHa B
HAKOIUICHMH OMOMAacchl BOJIOEMOB M €ro KocMuueckass pojib. OcoOEHHOCTH BOJHOM Cpenbl
oburanus. [Ipucrnocobienus opraHu3MOB BOAHOH cpeie 00uTaHus. 3arpsisHEHUS TUAPOCHEPHI.
[IpakTueckue pabotsl: «OnpeneneHue NprucnocoOIeHU y OpraHu3MoB K BOJHOMN cpejie
oOuTaHU»

7. TBepaast 060/10uKka 3eMin
- IJlumocghepa- meepoas obonouxa 3emnu

Crpoenune 3emiu. OCHOBHBIE ATallbl Pa3BUTHUS IUIAHETHL. S1po, MaHTH, 3eMHas KOpa.
Pemved. Ilpaktnueckue paboThl: «COOTBETCTBHE MHHEpPAJOB ¥ TOPHBIX  IOPOJ
OTIPEJIETICHHOMY CIIOI0 3€MHOM KOPBI».

[Tone3nble WCKoOmaeMble, HX 3HAYCHHWE B OKU3HM 4YENOBEKAa. Pomb  JKMBBIX
OpraHu3MOB B
00pa30BaHUM HEKOTOPBIX MOJIE3HBIX HCKOTIAEMbIX.

[IpakTuyeckue pabotsl: «OnpeneneHre MUHEPAIOB U TOPHBIX MOPOJ MO UX BHEIIHEMY BUIY»
» [Inooopooue nous

Xumuueckuil coctaB mouB. Buasl mous. Ilpouecchl, mpuBojsmue K HOYBEHHOMY
w100 poaAnto. Dpo3ust noyB. [IpenynpexaeHue 3po3uu.

[IpakTuyeckue paboTsl: «OnpeeneHne THIIa IOYBbI HAIlIel MECTHOCTH
*  Yooopenus

Ynobpenus, ux 3Ha4yeHue. BiusHue ynoOpenuit Ha pactenus. K yuemy moxer
MIPUBECTHUPE3MEPHOE 3710yNOTpelIeHne yao0peHusIMu?



[IpakTuyeckue paboThl:« BiausiHue a30THBIX yA0OpeHUil Ha pacTeHUsD
» [lousa kak cpeda ooumaHnus

OcobenHocTH TOYBEHHOU cpenpl obuTaHus. [IpucnocoOneHus opraHu3MOB MMOYBEHHON Cpefe
obuTaHusl.

[IpakTueckue padoThl «OmpeneneHue NpUcrocoOIeHnid y OpraHu3MoB K IOUYBEHHOM
cpeneoOuTaHus»

*  3aepazunenue numocghepol

JleaTenbHOCTh YellOBeKa, KOTOopasi MPUBOIUT K 3arpsizHeHuto jmrtochepsl. [locnencrus

ATHX 3arps3HeHHi. XpaHEHUE paAJMOAKTHBHBIX OTX0J0B. J[0OblUa TOJE3HBIX HCKOIIAEMBIX.

Cenbckoe X0354UCTBO.

8.YesioBek 1 mpupoaa
8.1 Yenosek u npupooa
CxoncTBO uYenoBeKa C APYTUMH KMBBIMH OpPraHM3MaMH M €r0 OTJIMYHE OT HHX.
3aBUCUMOCTh MEXIYy BO3pAcTarOIIMMH MOTPEOHOCTSAMU COBPEMEHHOI'O YEJIOBEKAa U BIUSHUEM
yenoBeka Ha mpupoty. [locnencTsus HapyiieHus cpes OOUTaHUS YETIOBEKOM.
HccnenoBanue: «kak M3MEHWIIACH JKU3HB JIFOJIEH 3a mocneanue 50 et»

- 2 Ilouemy nosisunacv Kpacuas knuea?

- COXpaHEHUs KUBBIX OPraHU3MOB Ha TutaHeTe. KpacHast kHuTa.

- 8.3 Kax coxpanumo 6uocgepy?

- B3auMocBs3b U B3aMM03aBUCUMOCTb BCEX KOMIIOHEHTOB 3KOCHCTEM. 3aBUCUMOCTb COCTOSIHUS
Oorocdepbl OT COCTOSIHUSI OTACIBHBIX IKOCHUCTEM. CHoCOOBI COXpaHEHHUS SKOCHCTEM.3eMJIs-
IJIaHEeTa He TOJIbKO JII0JIeH, HO U APYTUX *KUBBIX opranu3moB. HeoOxoaumocTs Oepeub Hairy
TUTaHETY.



Y4eOHo-TeMaTH4YeCKoe IVIAHUPOBAHNE:

No Tema OO011€ee KOINIECTBO YaCOB
1 BBeznenune B 9K0JIOTHAIO 6
2 Buonorug xietku 6
3 Kto ynpasnser sxocucremamu? 14
4 Kupas mianera 6
5 Bo3sgymnas o6onouka 3emiaun 14
6 Boauas o6omouka 3emmnun 6
7 TBepnas o6osouka 3emin 10
8 YenoBek 1 pupoia 6
68
IToypouHoe miIaHUpOBaHME:
. Hcnojb3oBaHue 060pya0BaHue
Nemt/ Pasznen tema dopma 3aHATHIT pya
n «Touka pocra»
1 1.1 Kro Ha Becena, DIeKTPOHHBIE TaOTUIIBI U
MIaHeTe TIIaBHBIN? TJIaKaThl
1.2 JICTIOBBIC UTPHI, DIIeKTPOHHBIE TAOIUIIBI U TJIAKATHI,
DKOJIOTHS -HayKa 00 JICKIIHH, nudposas 1abopaTtopus Mo
OKPY)KaOIeM MHpE. KOHCYJIbTAIIHH, 9KOJIOTMH (JaTYMK OCBEIICHHOCTH,
MIPAKTHYCCKUE BJIQYKHOCTH M TEMITEPaTyphl)
3aHATHS,
CaMOCTOSITENbHAS

pabora, JlucnyTsi,
Oeceibl, MPaKTUKYMBI,
JICKIIVH,
WH/IMBUyalIbHAS
paborta, rpynmoBas
pabora,




1.3
CnocoObl MO3HAHUSA
OKPYXarOIEro MUpa

[IpaxkTrnueckue
3aHATHS,
CaMOCTOSITENIbHAS
pabora, JlucnyTsl,
Oecelbl, IPAKTUKYMBI,
JCKIHH,
WH/IMBUyalIbHAS
pabora, rpynmnosas

g poBast 1abopaTopus 1Mo
9KOJIOTHH (JATUMK OCBEIIEHHOCTH,
BJIQ)KHOCTHU U TEMIIEpaTyphl)

2.1
H3rotoBieHne MUKpoOIIpen
apaToB

[IpakTnueckue
3aHATHS,
CaMOCTOSATEbHAS
pabora, JlucmyTsl,
Oecelbl, IPAKTUKYMBI,
JCKIIHH,
WH/IMBUyalIbHAS
pabota, rpynmnoBas
paboTta

Hudporas naboparopus,
i (ppoBOIt MUKPOCKOTI

2.2
Bosbiioit Mup MaJleHbKHX
KJIETOK

MIPAKTUKYMBI,
TBOpYECK paboTa
,0ecebl, TUCITYTHI,
MPAKTHKYMBI,
COOOIIEHNS yJaInXcs,
rpymnmnoBas pabota

DJIeKTPOHHBIE TAOIHUIIBI U TJIAKATHI,
nudposas 1abopaTopus Mo
AKOJIOTHH, TU(PPOBOI MUKPOCKOI

2.3
[TnecueBbie TprOBI

[IpakTnueckue
3aHATHUSA,
CaMOCTOSITENIbHAS
pabora, Gecenpl,
MPAKTHUKYMBI, JIEKIIUH,
UHAUBUAyalIbHAS
paboTa, rpynmnoBas
pabora

DNeKTPOHHbIE TaOJIULIbI U
TJIaKaThl

3.1
Oxkpyxaromias cpeza - 4To
3TO Takoe?

IIpakTueckue
3aHATHS,
CaMOCTOSITEIIbHAS
paboTa, Gecenpl,
NPaKTHKYMBI, JICKIIHH,
VHIUBH Ty aJIbHAsT
paboTa, TpymmnoBast
pabota

DNeKTpOHHBIE TAaOIHIIBI U
IUIaKaThl, IU(poBas 1abopaTopus
0 KOJIOTUH (JaTYHK
OCBELICHHOCTH, BIAXHOCTU U
TeMIepaTyphbl)




8 3.2 Kak WnpuBuayansHast DJeKTpOHHBIE TaOIHIIBI U TIAKATHI
«IpyKaT»aToMbl? pabora,
KOHCYJIbTaIlHH,
KOH(epeHIINH,
9 3.3 TaitHoe u siBHOE. WnpuBuayansHast
pabora,
KOHCYJIbTaIIHH.
BricTryruienns
yUaIIXcs
10 3.4 CaMOCTOSATEbHAS
«'maBubpIii  moBap» Ha | pabota, Oecepl,
TUTaHeTe NPaKTUKYMBI, JIEKIUH,
WHIMBUTyaJIbHAS
pabota, rpynmnoBas
pabota
11 35 CAMOCTOSNTENbHAS DIIeKTPOHHBIE TAOIUIIBI U TJIAKATHI,
MumnepanbHoe nuranue | pabora, Oecempl, IH(poBast 1aA0OPATOPHS 10 HKOJIOTHH
pacTenuit NPAKTHKYMbI, JIEKIUH, (TaTYUK OCBEUICHHOCTH, BIIAYKHOCTH
VHIMBUIyalbHas H TEMIICPATYPbI)
pabota, rpynmoBas
pabota
12 3.6 KoMOuHMpoBaHHBIC DNEeKTPOHHBIC TaOJIMLBI 1
JlbixaHue 3AHSITHL. IJIaKaThl, MUQPoBast Jad0paTopus
IIpakTHyecKue 10 PKOJIOTUH (JATYHK
AL OCBEIIICHHOCTH, BIKHOCTH U
3ammuTa IpoeKTOB TeMIepaTypel)
13 3.7 KomOuampoBanHoe
[TumieBbie ENOYKU 3aHATHE
14 4.1 TpanuuronHoe
Buocdepa. 3aHATHE.
CTpykTypa ®  TpaHUIIBI

6uocdepsl




S) 4.2 WNunuBunyansHas DNEeKTPOHHBIE TaOJINLIBI U
3eMIg- TIaHeTa pabora, TUTaKaThl, MEQPPOBast 1abOpaTopHst
CoHEUHBIE KOHCYJIbTAIIHH. 0 9KOJIOTHH (JaTYNK
CHCTEMEL BeicTymienus OCBEIIICHHOCTH, BIAYKHOCTH H

y4amuxcs TEMIIEPATYpPHI)

16 4.3 Hamr iom - 3emus! Tpagunronnoe

3aHSTHE.
Ypoxk-penerunusi.

17 5.1 TpaguuuoHHOE
Atmocdepa 3aHsTHE, paboTa B
Boznymnas o6o104ka rpymmax
3emiu.

18 5.2 CocraB u pusnyeckue Tpamunronnoe DIIeKTPOHHBIE TAOJUIIBI U TJIAKATHI,
CBOWCTBAa BO3/yXa. 3a4eM | 3aHsATHE, paboTa B nudposas 1abopaTopus Mo
HY)KEH 030H IIaHeTe? rpymmax HKOJIOTHH (AATYMK OCBEIIEHHOCTH,

BJIQ)KHOCTHU U TEMIIEPATyphl)

19 5.3 TpamunronHoe DIIeKTPOHHBIC TAOIUIIBI U IJIAKATHI,
Onpenenenue 3aHATHE, paboTa B uupoBast 1abopaTopus 1o
3arpsi3HEHHOCTH rpymmax AKOJIOTHH (AATYMK OCBEIIEHHOCTH,
aTMoc(epHOro BO3ayXa. BIIQXKHOCTHU U TEMIIEPaTyphl)
Otkyna Gepyres
KHUCIIOTHBIE JIOXKU?

20 54 WunuBunyansHas DNEeKTPOHHBIC TAOIUIIBI U
ATtMocdepau moroja pabora, IJIaKaThl, MUQPOBast Ja00paTOpus

KOHCYJIbTAIIHH. IO 9KOJIOTHH (JaTUnK
BricTymienus OCBEIIIEHHOCTH, BIKHOCTH U

yqamuxces

TeMIepaTyphbl)




1 55 NuauBuayanbHas
HeoObikHOBEHHBIE pabora,
SIBJICHUS B aTMOC(hepe KOHCYJIbTAIIHH.
BeicTyruienus
yUaIIXcs
22 5.6 WunuBunyansHas DNEeKTPOHHBIE TaOJINLIbI U
HazemHo - Bo31y11Has pabora, TUTaKaThl, TH(pPOoBas 1a60paTOPHs
cpena oOuTaHUS KOHCYJTbTAIIHH. 0 9KOJIOTHH (JaTInK
BeicTyruienus OCBEIIICHHOCTH, BIIAYKHOCTH H
ydamuxcs TEMIIEpATYphI)
23 5.7 Knumar u u3Hp TpagumoHHOE
TJTAHETHI 3aHSTHE.
24 6.1 BogHast 06011049Ka TpagumoHHbIe Hatuuk pH
3emnu — ruapocdepa 3aHSTHS.
[IpakTnueckue
3aHSTHSL.
KT]I «JleHb BOIHBIX
25 6.2 Uyno nimaHeTsl —Boja Tpamunronnoe DIIeKTPOHHBIE TAOIUIIBI U TJIAKATHI,
3aHATHE, paboTa B nudposas 1abopaTtopus Mo
rpymmax HKOJIOTHH (BJIQKHOCTH U
TEeMIIepaTyphl)
26 6.3 BoHbie 3K0CHCTEMBI TpaavuuoHHbIE DIeKTPOHHBIC TAOJHIIBI U ITAKATEI
Bona kak cpena oOutanus 3aHATHUA.
[IpakTnueckue
3aHATHUA.
KT/l «/lenb BOOHBIX
KUBOTHBIX).
27 7.1 JIutocdepa - TBepaas [IpakTuueckue DJEeKTPOHHBIEC TAOIUIIBI U
o6oJtouka 3emiu 3aHSTHS, TJTaKaThl
CaMOCTOSITENIbHAS

paboTa, Gecenpl,
NPaKTUKYMBI, JICKIUH,
WHIUBH Iy aJIbHAsI
paborta, rpymmoBas
pabota




8 7.2 WNunuBunyansHas DNEeKTPOHHBIE TaOJINLIBI U
[Tnogopoaue mous paboTa, TUIakaThl, UdpoBas 1abopaTopus
KOHCYJIbTaIlHH, 10 PKOJIOTUH (JaTYHK
KOH(EepEeHIINH, OCBEILICHHOCTH, BIAXHOCTH U
TPEHUHT U TEMIIEPATYpPHI)
29 7.3 CAMOCTOSTENbHAS DJeKTpOHHBIEC TAaOIHIIBI U TIAKATHI
Yno0penus pabota, OGecepl,
MIPAKTHKYMBI, JICKITHH,
WHIBUTyaJIbHAS
pabota, rpynmnoBas
pabota
30 7.4 TlouBa kak cpena KombunupoBanusie DIIeKTPOHHBIE TAOIUIIBI U TJIAKATHI,
oOuTaHus 3aHSTHSL. nugpoBast 1abopaTopus 1Mo
OKOJIOTUH (JATYHK OCBEIIEHHOCTH,
BJIQ)KHOCTHU U TEMIIEpaTyphl)
31 7.5 [IpakTnueckue ONEeKTPOHHBIE TaOIUIIBI U TJIAKATHI
3arps3HeHHE TUTOC(EPHI 3aHATHS,
CaMOCTOSITENIbHAS
pabora, JucmyTsl,
Oecenpl, MPaKTUKYMBI,
JIEKIUH,
WUHAUBUAyaJIbHAS
pabota, rpynmoBas
pabora
32 8.1 CEMHUHApHI, DJIEKTPOHHBIE TAOIUIIBI U IJTAKATHI,
YenoBek u mpupoaa MPaKTUKYMBI, 1 poBast 1a0OPATOPHS MO IKOIOT U
TBOpYECK paboTa
,becenpl, TUCIYTHI,
MPAKTUKYMBI,
COOOIIIEeHUS yJalTuxcs,
rpymmnoBas paboTa
33 8.2 [louemy WunuBuyanbHas DJIeKTPOHHbBIC TAOIHIIBI U TUIAKATHI
nosiBuiacbKpacnas paborTa,
KHHTa? KOHCYJIbTAIIUH,
KOH(pepeHIUN
34 8.3 Kak coxpaHuth BuxTtopuna ONIEKTPOHHBIE TAOIMIBI U TIJIAKaTHI,
ouochepy? «IKOJIOTUUECKUI uudpoBast mabopaTopust 1o
9KOJIOIrun

MapapoH»




COIAEPKAHUE JJIEKTUBHOI'O KYPCA «9KOJOI'Us1» B 6 KIIACCE 68
YACOB

Tema 1. Dxosiorusi pactenmii: pazaes HayKu H y4eOHbIH npeamet (4 1)

DKOJIOTUS — HayKa O CBA3SIX XUBBIX OpPraHU3MOB co cpenoil oburanus. Cpena oOutaHus Hu
YCIIOBUSI CYIIECTBOBAHMS OPraHM3MOB. B3auMOCBs3M KHUBBIX OpraHu3MoB U cpeabl. OcoOEHHOCTH
B3aUMOJICHICTBUSL PACTEHUHM U JKUBOTHBIX C OKpYyXKalolleldl uxX cpenod. OKOJIOrus pacTeHUM.
PactutenbHublie cooOmiectBa. OCOOEHHOCTH B3aUMOJICHCTBUN pacTeHM M JKUBOTHBIX CO CpPEIOM.
OCHOBHBIE OTIINYHS PACTEHUH OT )KMBOTHBIX U MX CBSI3HU CO CPENOi.
OchosHvle nousimus: cpefa OOUTaHUS, YCIOBHS CyHIECTBOBAaHUS, B3aMMOCBSI3M, DKOJIOTHS DPACTEHUH,
pacTuTeIbHbIE COOOIIECTBA.
JIkcekypeus. JKuBoil opraHusM, ero cpeaa oOWTaHHS W YCIOBHS CYIIECTBOBAaHMS. (DKCKypcHs
MIPOBOJUTCS HA JIOOOH OOBEKT, /1€ MOXKHO IMO3HAKOMUTHCS C JIFOOBIM PacTUTEIbHBIM OPraHU3MOM U €T0
cpenoit obutaHus: napk, Jiec, JIyr, >KUBOM YroJok.)

Tema 2. CBeT B :xu3HU pacTeHuni (64)
Jms wero HyKeH CBeT pacTeHusM. PasHooOpasme ycioBuii ocBemeHuss Ha 3emse. CBeT u
dbotocunTtes. BozmymHoe nutanue pacteHuil. BiusiHue cBeTta Ha pOCT W IBETeHUE pacTeHuil. CBeT
KakK AKOJIOTHUECKUM (pakTop. DKOJOrMyYecKue rpymnibl pacTeHHUI MO OTHOLICHUIO K cBeTy. PacTtenus
JTUTMHHOTO W KOPOTKOTO JIHsI, HEWTpanbHbIe pacTeHus. JIucTtoBas mo3anka. PazHooOpas3ue ycnoBuit
ocBenieHuss Ha 3emuie. [IpucnocobneHne pacTeHH K MEHSIONIMMCS YCIIOBUSIM ocBemieHus. Kak
MOJKHO PEeTYJIUPOBATh YCIOBHUS OCBEIICHUs pacTeHuil. [Iprcrocobiienrst pacTeHuil K )XKU3HU B pas-
JIMYHBIX PACTUTEIBHBIX COOOIIecTBaxX (€MbHUK, MyOpaBa). Pactenus ademeponanl. JIeTHe3eneHble u
BeYHO3eJeHble pacTeHus. PyOkm yxoma. KoHmeHTpupoBaHHBIM CONMHEUHBIH CBeT (OCHOBHblE
nouamus: CBET W (POTOCHUHTE3, pACTEHHUs JUIMHHOTO [IHS, PAacTeHUsi KOPOTKOTO MAHs, MNPsSMOU
COJIHEUHBII CBET, PacCESHHBI CBET, CBETOJIIOOMBBIC PACTEHUS, TEHEBBIHOCIMBBICE M TEHEIIOOUBbHIC
pacTeHusl.
IIpakTHyeckasi padora. M3ydyeHne moTpeOHOCTEH B KOJIMYECTBE CBETa y PACTEHUH CBOEHW MECTHOCTH.
OnbIT B I0OMAIIHUX YycJ0BHUsIX. BiusiHue cBeta Ha pocT U pa3Buthe pactenuii. (B xome pabotsl
JIOKa3bIBAETCSA, UYTO COJHEYHBIM CBET OKa3bIBAET HEMOCPEACTBEHHOE BIMSHUE HA POCT U Pa3BUTHE
pactenuii. CpaBHHBAIOTCS BBIPOCIINE HA CBETY U B TEMHOTE MPOPOCTKH. )
JlabopaTopHas padora. V3yueHrue CTpoeHHs JIUCTHEB CBETOJIOOMBOIO U TECHEIIOOMBOTO PACTEHUM
noq Mukpockonom. (ITog MUKpOCKOIOM M3ydaroTCsi MUKPOIIpEINaparhl JUCTHEB KaMEeIuu U TepaHHu.
JlenaeTcst BBIBOJ, O CBSI3M CTPOGHHUS JIUCTA C €ro (PyHKIMEH U ero pacrojoX€HHEeM OTHOCUTEIbHO
HampaBJIEHUS CBETOBBIX JIyUeil.)
IIpakTHueckas padora. OnpeneneHre KOJIM4eCTBA COJTHEYHBIX JHEHN B TO/ly B CBOEH MECTHOCTH.

Tema 3. Tem1o B :ku3Hu pacTenuii (64)

Jlnist 4ero Terwio Hy)KHO pacTeHHsIM. Temrmeparypa Kak 3KoJoruyeckuil gpaxrop. Temio kak Heo6xoaumoe
YCJIOBHUC KHU3HHU paCTeHHﬁ. 3HaueHHne Teria A1 OpopacTaHusd CEMSH, POCTa U PAa3BUTHUA paCTCHHﬁ.
3HaueHHe TerIa 1 LIBCTCHHA paCTCHI/Iﬁ U CO3pCBaHUA IIIIOHOB. TeMnepaTypHLIe Ir'paHULBI.
HpOMOpa)KI/IBaHI/Ie. BTOpI/IqHOG OBETCHUC. HUcrounnku Ttemra Ha 3emne. Kakoe Temno HCIOJIB3YIOT
pactenus. Pa3HooOpaszue TemmepaTypHbIX ycinoBuil Ha 3emie. Bereranuonnsiii nepuon. Boiienenue
TCIUIa MMPU AbIXaHUU paCTCHI/Iﬁ. 3aBUCUMOCTD TEMIICPATYyPhI paCTeHI/Iﬁ OT TEeMIICPATypPhbL OKp}I)KaIOH_[eﬁ
CpCabl. DKOIOTHYECKHE TPYIIIIbI paCTCHI/Iﬁ N0 OTHOLICHUIO K TCINIYy W XOJOoAOy. HpI/ICHOCO6HeHI/I}I
paCTCHI/Iﬁ K BBICOKUM H HHU3KUM TCMIICPATYpaM. Bricokue TEMIICPATYPBI U COCTOSIHUC JICTHCTO ITOKOS.
OCOoOeHHOCTH CTPOEHHUS PaCTeHUH, YMEHbIIAIOIINE HArpeBaHUe. 3aKallka PaCTCHHUMH.

Ocnoesnble nousmus: TEIIO — HGOGXO)II/IMOC YCJIOBUC JKHN3HU, TCIJIOBLIC II0sCA, TEII0II00NBEIE
pacTCHUA.



IIpakTnueckas padora. OrnpeneneHue CpPEIHErOJOBOM M CPEIHECE30HHOM TeMIepaTyp CBOEH
MCCTHOCTH U paCTeHHfI, HpI/ICHOCOGJIeHHBIX K HHUM.

Tema 4. Bona B :xu3Hu pacTeHuii (64)
Jljig yero Hy)xHa BoJia pacTeHUsIM. Boaa B *KU3HU pacTeHUi. 3HaUY€HUE BOJIbI Ui IUTAHUS, OXJIAXKACHUS,
pacceneHusi, A MPOpacTaHMsl CEMsSH, pocTa W pa3BuTus pacteHuil. ConepxaHue BOJbI B KIETKaX,
TKaHSIX M OpraHax pacteHuil. BHyrpeHHuil 3anac Bonbl. 3aBsgaHue pacteHuid. Kak Boga mocrymaer B
pacrenus. Pacrenus- snudurel. BHekopHeBas moakopMmka pacTeHuid. Kak pacTeHus ynepKUBarOT BOIY.
Pactenus-cykkynentsl. Pacxonm Boapl pacTeHMSAMH. BIakHOCTh Kak dKOJIOTHYECKHid  (hakTop.
DKOJIOTUYECKHE TPYMIbl pacTeHUI MO0 OTHOUIEHHMIO K Boje. BoaHble pacTeHus (IJ1aBarolue pacTeHMs,
pacTeHus, MOJHOCTbIO MOTPYKEHHbIE B BOJY, BOJHBIE pACTEHUS C IUIABAIOIIMMM JIMCTHSIMH).
[IpucniocobneHus BOJIHBIX pacTeHUH K HEAOCTaTKy Kuciaopojaa. BrarontoOuBble  pacTeHHs.
[Ipucnocobnenus BIaroJIOOMBBIX pacTeHU K cpeae oburtanus. IlpucnocoOneHue pacTeHHil K
Pa3IMYHbIM YCIOBHSM BIQXXHOCTH. PacTeHus, TpeOyrolyue yMEepeHHOro YBIa)KHEHUs (pacTeHMs JIyra u
neca, 3emepbl B ddeMepouibl) U 3aCyXOyCTOWUMBBIe pacTeHus. [IpucnocoOnenus 3acyxoyCcTONYMBBIX
pacTeHMii K HeZoCTaTKy Biaru (yBeIHUeHHUe TOIJIOMIEHHs BOJbI, COKpAIIEeHHE pacXo/ia BOJIbl, 3aracaHue
BOJbI). OOecrieueHne pacTeHuid BOJIOM (CHero3aaep)kaHue, JIECHbIE MOJI0Chl, COXpaHEHUE BOJIbI B ITOYBE).
OcHogHble nouamus. BIAXKHOCTb, BOJa — HEOOXOJUMOE YCJIOBHE >KU3HHU, BIIAroJIFOOMBBIE PACTEHUS,
3aCyX0yCTONYMBBIE pACTEHMS], CYKKYJIEHTbI, OPOILIEHUE, OCYILIEHHUE.
IIpakTHyeckasi padora. M3yyenue npucrnocoOIEHHOCTH PAaCTEHUH CBOEH MECTHOCTU K YCIOBHSIM
BJIQYKHOCTH.
OnbIT B 10MalIHUX YCJI0BUAX. BinsiHYIE BOIBI U TEIUIa HAa TPOPACcTaAHUE PACTEHUM.
JlaGopaTopHasi padoTa. 3HaKOMCTBO C BOJIHBIMH, BJIAroJIFOOMBBIMU H 3aCyX0yCTOMUMBBIMU pacTeHusMu. (I1o
repOapHbIM K3EMIUIIpaM WM PUCYHKaM IIPOBOJUTCS paboTa, B X0J€ KOTOPOH BBISBIIAIOTCS OCOOEHHOCTH
CTPOEHHUs paCTEHUI! C pa3HbIM OTHOILIEHUEM K BJare. )

Tema 5. Bo3ayx B :xu3Hu pacTeHui (64)
I'a3oBEIN cocTaB U JABYKCHUE MACC BO3ayXa KaK 3KOJOTHYECKUEC (baKTopr B )XM3HHU paCTeHHﬁ. 3HaueHHE
JUIsl pacTeHUM a30Ta, KUCIOpOJa M YIJIEKHCIOoro raza. Berep B ku3Hu pacteHuit. [Ipucmocobnenue
paCTeHI/Iﬁ K HU3BJICYCHUIO a30Ta, KUCJIOpOoJa U YITICKHCIIOTO ra3a U3 BO3ayXa. HpI/ICHOCO6HeHI/I${ paCTeHI/Iﬁ
K OIIBJICHUIO, paCIpOCTpaHCHUIO CIIOP, IJIOJOB U CEMSH BETPOM. Pel"y.]'II/IpOBaHI/Ie YCJIIOBEKOM BO3AYHIHBIX
IIOTOKOB U I'a30BOI'0 COCTaBa BO3AyXa.
Ocnosnbie nousmus: Ta30BBI  COCTaB BO31yXa, KHCIIOTHBIC OXKIH, BeTpOYCTOﬁqHBBIe PaCTCHUA.
JlaGopaTropnasi pa6ora. V3ydyeHue npucrnocoOIeHnii pacCTeHUH K OTBUICHUIO U PACTIPOCTPAHEHUIO BETPOM.
(I/IsyquHe IIPOBOAUTCA 110 KOJUICKIIUH ITJIOI0B U CEMSH C ITIOMOIIBIO J'Iy'l'IBI.)

Tema 6. IlouBa B sku3HM pacTenuii (64)
Yro npeaACTaBJIACT co0oii mousa. [TouBa kax H606XOI[I/IMO€ YCJIOBHUEC KU3HU paCTeHHﬁ. Tumnel 104YB U UX
cBoiictBa. CoCTaB IOUYBHIL. O6pa30BaHHe rymyca. HJ'IOI[OpO,Z[I/Ie nouB. JKuBble OpraHusmMbl B IIOYBC.
DKOJIOTHYECKUE TpYIIIbI paCTeHI/Iﬁ N0 OTHOHICHHWIO K Pa3HbIM CBOMCTBaM IIOYB (paCTeHI/IH 66,Z[HLIX u
0oraTeIx Mo4YB, paCTCHU 3aCOJICHHBIX HO‘IB). IlouBa — MCTOYHUK MHHCPAJIbHBIX BEIICCTB U BOJbI. 3amac
ceMaH B nouse. IlouBa u IIEPEHECCHUC H66HaFOHpI/I}ITHHX YCJIOBI/Iﬁ. YnqueHHe II0YB 4YCJIIOBCEKOM.
3enenoe ymobpenue. Proixnenwe mouB. Pacconenme mouB. M3BectkoBanue mouB. [IbuibHBIE OypH,
HEYMEpPEHHBIN MOJIMB, BOJHAS U OBPAXXHAs Hp03Usi — (DAKTOPHI pa3pyLIEHUs MTOYB.
OcHosnble noHamus: MHUHCPAJIBHBIC U OPraHUYCCKUC BCIICCTBA IOYBBI, T'YMYC, MOYBCHHOC IIUTAHUC,
II040poaAreC IIOYBBI, COJICBBIHOCIIMBBIC (COHCYCTOﬁQHBLIC) pacTCHusA, OPraHUvdCCKUC U MHUHCPAJIbHLIC
yInoOpeHus, Ipo3usi MOYB.
IlOMaHIHﬂﬁ NpaKTH4IeCKast paﬁoTa. Brnusiane MexaHMYeCcKOTOo cocTaBa MOYBHI Ha npopacTaHuc
CCMAH, POCT U PA3BUTUC IIPOPOCTKOB. (HpOpaH_[I/IBaIOTCSI CCMCHA, HAIIpHUMCEp, (I)aCOJ'II/I, B TUIIaX ITIOYBBI:



IecKe; TJIMHE; [104Be, IPUHECEHHON U3 caja Wwiu ¢ oropoja. B xoxe paboTel 10Ka3pIBaeTCs, YTO CPOKH
IIPOpAcCTaHMsI CEMSIH U Pa3BUTHS IPOPOCTKOB 3aBUCST OT TUIIA IIOYBHI. )

Ikckypens. YenoBek U mouBa. (DKCKypcHs IMPOBOJUTCS B TEIUIMYHOE XO3SICTBO, TIE B 3TO BpeMs
UJEeT NOATOTOBKA IIOYBBI K BBIPAIlMBAHUIO paccaibl. llpu oTCyTcTBMM TEIUIMYHOTO XO3SCTBA C
MIPOLEAYPOH MOATOTOBKM IIOYBBI MOJKHO II03HAKOMHUTBCS HA IPUMEpPE BBbIPAIMBaHMUsSI KOMHATHBIX
pacTeHui. )

Tema /. ’KuBotHble u pactenus (4 1)
KuBotHble-onbuTuTeM. B3auMHOE BIMSHHE J>KMBOTHBIX W PACTCHUM. 3HAUEHUE SKUBOTHBIX  JUISI
ONBUJICHUS U paclpocTpaHeHus pacTeHuil. buonornueckne 0COOEHHOCTH  HACEKOMOOIBUISIEMBIX
pacTeHu. 3HaUECHUE PACTCHHUM ISl )KUBOTHBIX. PacTeHUsi U pacTUTENHHOSAHBIC )KUBOTHBIC. PacTeHus-
XUIIHUKH.
OcHosHble nousamus: PaCTUTEIBHOSIHBIC >KUBOTHBIC, PACTEHUS-XUIIHUKH, >XUBOTHBIC-ONBUIUTEIN U
pPacIpOCTPAHUTEINN CEMSIH PACTCHHIM.
JladopaTopnasi padora. CriocoOwl pacnpocTpaHeHus TI0M0B M ceMsH. (C TOMOIIBIO KOJIJICKIIUU
IJI0JIOB M CEMSH M JIyNbl HU3YYarOTCS MPHUCTOCOONEHHS CEeMSH M IUIOJIOB K PacHpoCTPaHEHUIO
KUBOTHBIMH. )

Tema 8. Biusinue pactenmii apyr Ha apyra (2 1)
[Ipsimoe u omocpenoBaHHOE BIMSHUE pacTeHUU Apyr Ha Apyra. Pazmuunble (Gopmbl B3auMOJEHCTBUS
MeXxay pacTeHusMH. KoHKypeHIMsI MeXay PacTeHUSMHU MO0 OTHOLIEHHIO K Pa3IMYHBbIM 3KOJOTHYECKUM
¢dakropaMm. PacreHus-nuaHbpl, pacTeHUA-TIONYNapa3uThl, PACTEHUSA-IIUPUTHI, PACTCHUSA-TIAPAZUTHI.
KoHkypeH1us Mexay pacTeHUSIMH 110 OTHOILIEHHUIO K Pa3JIMYHBIM 3KOJOTHYECKUM (aKTopam.
OcnogHvle nonamus. pacTeHUsI-TIapa3UThl, KOHKYPEHIUS, TPSIMOE BIIMSIHUE.
JlaGopaTopHasi padora. B3aumoseiictBue nuaH ¢ Apyrumu pacteHusiMu. (C momMonpio repOapHbIX
SK3EMIUIAPOB, HAPUMEpP TOpPOXa, YMHBI, IUIIOMA M APYrHX, M3ydaroTcs HPUCHOCOOJIEHHUs JIUaH,
00ecrneYnBaroIe UM IMPEUMYIIIECTBO B BBKHBAHUU. )

Tema 9. I'pubbl 1 GakTepuu B KU3HU pacTeHuid (4 1)
Pons rpuboB m Oakrepuii B XKW3HM pacTeHHid. KpyroBopoT BEHIECTB M HEMPEPHIBHOCTH KU3HH.
Cnioco6s1 iutanus rpuboB u O6akTepuii. CanpoTpods! u mapa3uthl. COXUTEIHCTBO PACTEHUN C TPH-
0amu u OGaktepusMu. Mukopusa. Posib MUKOPHU3BI B )KU3HU pacTeHUi. bakTepuanbHbie KIIyOSHBKH Ha
KOpHsX 0000BBIX pacTeHHi. bakTepuanbHbie ¥ TpUOHBIC 00JIE3HN PACTEHUH.
OcHogmvie nousimust: canpoTpodbl, Mapa3uThl, KPYTOBOPOT BEIIECTB, MUKOPH3a, (UTO(PTOpPO3.
JladopaTopHas padoTta. [ pubOHbIe 3a00eBanus 371aK0B. (M3ydaroTcs Ha repOapHbIX dK3EMITIIpax. )

Tema 10. Ce30HHBIE H3MEeHEHHUsI pacTeHmii (4 1)

HpI/ICHOCO6J'I€HHOCTB paCTeHI/Iﬁ K C€30HaM roja. OceHb ¥ 3UMa B JKU3HHU paCTeHHﬁ. .HI/ICTOH&IL " €Tr0 pOoJib
B KH3HHU paCTeHI/II‘/'I. HO,I[FOTOBKa K 3WM€ BEYHO3EJICHBIX XBOMHBIX. O3MMBIE H SAPOBBIC OJHOJICTHUKH.
FJ'IY6OKI/II71 u BBIHY)KIIGHHHﬁ nmokou. deHoJIornyecKue (1)8351 paCTeHI/Iﬁ Hn BJIMIAHHMC Ha HHUX KIHMMaTa KU
noroabl. Oco6eHHoCTH eHomorndeckux ¢a3 y pacTeHUN.
Ocnosnble nousmus: JIeCHas IHOACTHIJIKA, O3HUMBIC OJHOJCTHHKHU, FHY6OKHI>’I u BBIHY)K,I[GHHHﬁ HOKOﬁ,
BCCCHHCC COKOABHIKCHUCEC, APOBBIC OJHOJICTHHUKH, Q)GHOHOFI/IH, q)eHOJ'IOI‘I/I‘leCKI/Ie (1)8.351.
Jdkckypeus. [Ipucnocobnenue pacteHuit K cezoHam roja. (s pasHbIX MECTHOCTEH IKCKYpPCHUS MOXKET
MMpOXOJUTh Kak SHMOﬁ, Tak U BecHoM. B XO04€ OJKCKYpCHUU HYXHO IIO3HAKOMHUTBCA C CC30HHBIMHU
HU3MCHCHHUAMHU B KHU3HHU paCTeHI/Iﬁ, Hay4YUTLHCA H8.6J'IIOI[8.TB B3alMOCBI3HU paCTeHI/Iﬁ B IIPUPOALC, HAXOAUTH
JO0Ka3aTCjIbCTBa BIIMAHUA y'CJ'IOBI/Iﬁ Cpeabl Ha JKUBOM OpraHn3M,; OTMCETUTb, KaKHUM 06pa30M pa3HbIC
pacTCHUA HpI/ICHOCO6I/IJ'II/ICB NEPCHOCUTL 3MMHHUC YCJIIOBUS; KAKHC YCIIOBUA CHOCO6CTBYIOT BCCCHHCMY
NpOOYKIEHUIO PACTEHUH.)

Tema 11. U3MeHeHHe pacTeHUl B TeUueHNUe KU3HHU (2 1)
Kax AOJIT'0 KUBYT PACTCHUSA U KAK OINPCACTIAOT HMX BO3PACT. 3HaueHHuE Pa3JIMIHBIX 3KOJIOTHYCCKUX
(I)aKTOpOB JJI paCTCHI/Iﬁ Pa3HBIX NCPUOJOB KU3HHU U BO3PACTHBIX COCTOSHHUN. YCIIOBHUS OOMTAHUS U
JUIATCIIBHOCTD BO3PACTHBIX COCTOSTHU M paCTeHHﬁ. HpI/I‘-II/IHBI IIOKOA CEMSH.



OcHogHble nOHAMuUs: TIEPUOABI TSUCHUS JKU3HU PACTECHHIA, MEPUOJ] TIOKOS, MEPUO]] MOJIOJIOCTH, MEPUO/T
3pPENIOCTH.

Tema 12. PazHooOpa3ue ycJI0BHiA CyIIECTBOBAHUS M X BJMSIHAE HA Pa3HbIe 3Talbl

JKM3HHU pacTeHuii(4 1)
PaznooOpa3ue ycnoBuii cymiectBoBaHHsS pacTeHuil. JKHM3HEHHOE COCTOSIHME PACTCHUU KakK IOKa3aTellb
YCIIOBUH UX KU3HU. Y POBHM )KM3HEHHOTO COCTOSIHHSI PACTCHUI.
OcHognble nousmus. YCIOBUS CYLIECTBOBaHMS, XKU3HEHHOE COCTOSIHUE DPACTEHUM, WIMpOKas U y3Kad
MPUCTIOCOOTICHHOCTb.
IIpakTuyeckass padora. BosznelictBue uyenoBeka Ha pactutenbHOCTh. (Ilo Marepmanam yueOHOTO
nocobust «IKOJOTHs pacTeHHit», ydeOHHKa «buomorus. Pactenus. bakrepun. ['puOsl. JlnmaitHUKN
(aBT.: .H. IlonomapeBa u np.)» ydueOHuka «Vctopus cpeanux BekoB» (aBT.: M.B. Ilonomapes u ap.)
MIPOCIIEKUBAETCS BIMSHUE YEJIOBEKA Ha PACTUTENILHOCTh HA Pa3HBIX dTamax pa3BUTHUS 0OIECTBA.)

Tema 13. ’KusHennbie popMbI pactennii (2 1)

Pa3nooOpasue xuszHeHHBIX (GopMm pacteHuil. Kiaccupukanus >Ku3HEHHbIX (oOpM  pacTeHHil.
Pa3HooOpa3zue aepeBbeB pa3HbIX KIMMAaTHYECKUX 30H. JKu3HEHHbIE (POPMBI PACTEHUN CBOEM MECTHOCTH.
OchosHvle nousamus: WHAPOKOINCTBEHHBIE, MEIKOJUCTBEHHbIE, XBOWHBIE [E€pPEBbs; CYKKYJICHTHBIE
cre0yieBble JIepeBbs; OYTBUIOYHBIE M PO3ETOYHBIE JEPEBBS; ACPEBbI-IYLMIMTEIN M JIEPEBbA-POLIU.
IIpakTnueckas padGora. l3yueHue >KM3HEHHBIX (OPM pacTeHHH Ha MPHUIIKOJIHLHOM Y4YacTKe.
(M3yuaroTcsi 0COOEHHOCTH Pa3IMYHbIX KU3HEHHBIX (OPM pacCTeHHMH Ha MPHUIIKOILHOM YYacTKEe WU B
I000M MPUPOJHOM KOMIUIEKce. JlemaroTcsi BBIBOABI O IPEUMYIIECTBEHHOM paclpOCTpaHEHUH
OTIpEe/IeNIEHHBIX JKU3HEHHBIX (OPM U 00CYK1aeTCsl UX CAHUTAPHOE COCTOSHUE. )

Tema 14. PacturtesibHbIE co001IECTBA (8 1)
PactutenbHble coobiiecTBa, WX BUAOBOM cocTaB. EcTecTBEHHBIE UM HCKYCCTBEHHBIE PAcTUTEIbHBIC
coo0riecTBa. Y CTONYMBOCTh €CTECTBEHHBIX PACTUTEIBHBIX COOO0IIECTB. B3auMHoe BIUsIHUE pacTeHUN
Ipyr Ha Japyra B coolmiecTBe. BuaoBol cOCTaB €CTECTBEHHBIX M MCKYCCTBEHHBIX PACTUTEIbHBIX
coo0OmiectB. borateie u OegHbie BugaMu cooOmecTtBa. OTKPBITHIE U 3aKPBITHIE PACTUTEIBHBIE CO00-
mecrBa. CTpoeHHE pacTHTENBHBIX COOOIIECTB: SPYCHOCTb, CJOUCTOCTb, TOPU3OHTAJIbHAs
pacujieHeHHOCTh. MI3MeHeHus pacTuTenbHbIX coolmecTB. CyTouHble U Ce30HHbIE N3MEHEHUS B PacTu-
TeabHBIX coolmiecTBax. OOpaTumMble U HeoOpaTUMble U3MEHEHHUS PACTUTENBHBIX coo0mecTB. CMeHbI
pacTUTENbHBIX cooOmiecTB. 3apacTaHue o3epa. Bo3neiicTBue yenoBeka Ha pacTUTeIbHOCTH. M-
4ye3HOBeHHeE JiecoB. OMyCThIHUBAHUE.
OcHogHble noHAMUA: PACTUTEIBHBIE COOOIECTBA, YCTOMYHMBOCTh PACTHTEIBHBIX COOOIIECTB, BHIOBOM
COCTaB, pa3HOOOpa3ne pacTeHH, IPYCHOCTh, CMEHBI PACTUTENIBHBIX COOOIIECTB.
IIpakTnyeckass padora. l3yueHuwe cocTrossHUs cOOOIIECTBA MPHUIIKOJBHOTO YYacTKa, TOPOJCKOTO
napka, ckBepa u T. I. (I'pynmamu mo3-5 denoBek oOcieqyeTcsi COCTOSHUE PACTUTEIBHOCTH Ha
MPUILKOJILHOM Y4YacTKe, B MapKe, CKBEpe U T. J., BBISICHSETCS CTENEHb aHTPOIOTCHHOTO BIIMSHUSA Ha
pacTeHus. )
Jdkcekypeusi. CTpoeHHEe PacTUTENBHOTO COOOIIECTBA.

Tema 15. Oxpana pacTure1bHOro Mupa (4 1)

OOenHeHne BUAOBOrO pazHooOpaszus pacTeHuil. Penkue u oxpansemble pacTeHus. KpacHble KHUTH.
OxpaHsieMble TEPPUTOPHU U UX 3HAUEHHUE. 3anoBeAHUKU. HalmoHanbHble Mapku U TaMSITHUKU TPUPOIbI.
Penxue n oxpaHseMble paCTEHUS CBOECH MECTHOCTH.

OcHoéHble nonsimus: pelKue pacTeHUs, OXpaHsemble pacTeHus, KpacHas kHUra, oxpaHseMmble
TEPPUTOPHM.

IIpakTHueckasi padora. Oxpansembie Tepputopun Poccun. (C momonipio mocodust « IKOJIOrust
pacTeHui» M aryaca c reorpapudeckoil kaproit «OxpaHa npupoasl Poccumy yuaryecs: 3HaKOMSITCS
C pasHooOpa3uem oxpaHseMbIX Teppuropuii Poccum u, ecim ecTb BO3MOXHOCTH — C
OXpaHsEMBIMHU PACTEHUSIMHA CBOEU MECTHOCTH. )
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KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ INIAHUPOBAHHUE

Hara | Ne
Paspnen, Tema ypoka CoaepikaHue TeMbl Bunpl nedaTenbHOCTH yqanuxcs
Tema 1. Jxosorusi pacrenuii: pasaej HAyKH M y4eOHbIi npeamer (44)

1 | BBoaHbIif HHCTPYKTaX 1O T/0. DKOJIOTUSl — HayKa O CBS3SIX )KUBBIX OpraHu3MoB | OnpenenstoT MOHATUS «IKOJIOTH», «cpeaa oOuTa-
Urto wu3ywaer »9Kojorus pac-|co cpemodt  oburanms. Cpema  oOUTaHUS | HUS», «YCIOBUSI CYIIECTBOBAHHS», «B3aWMHBIC
TEHUH OpraHU3MOB. Ycnosus CYLUIECTBOBAHUS. | BIUSAHUS W  B3aUMHBIE  CBSI3U»,  «IKOJIOTHS

Okonorus pacreHuil. PactutenbHble coolmiecTBa | pacTteHuil». Ha3piBatoT OCHOBHBIE cpesibl OOMTaHUs
oprann3MoB. ONKCHIBAIOT YCIOBUS CYIIECTBOBAHHUS
OpraHU3MOB. XapakTepusyroT 0COOEHHOCTH
B3alMO/JICHCTBUS AKHUBBIX OpraHu3MOB C
OoKpyxaromen cpenoil. IlpuBoaar npumepsl pactu-
TEJIbHBIX COOOIIECTB. YUacCTBYIOT B OOCYKICHHH
npoOJeMHBIX  BONPOCOB.  ['OTOBAT  KpaTkue
CcO00IIEHUS
2 | OcoOeHHOCTH B3aUMOJICHCTBUI | OCHOBHBIC OTJIMYKS PACTCHUN OT )KMBOTHBIX M UX | XapakTepU3ylOT W CPAaBHUBAIOT OCOOCHHOCTH

pacTeHUM U )KUBOTHBIX CO
cpenoil.

CBSI3H CO CpPEIIOH.
Jkcekypeusi.  JKuBoil opraHusMm, ero cpena
00UTaHUs U YCIOBHS CYILIECTBOBAHUS.

IIATaHUSI PACTEHUM M KUBOTHBIX. (OTMeyaroT
pa3ianuvs pacTeHH U >KUBOTHBIX II0 CTENEHU
NOABIKHOCTH. ONUCHIBAIOT OCOOCHHOCTH POCTa
pacTeHui (HEOTpaHWUYCHHBIH Ha MPOTSHKCHUU BCEH
JKU3HH) u KUBOTHBIX (orpaHUYeHHBIH,
ONpENENIEHHbI  Tepuoj] KU3HEHHOTO  IIMKIIA).
CpaBHUBAIOT peakllMd PACTEHUN U KUBOTHBIXHA
BHeIIHUE Bo3aeicTBus. [IpuBoaST mpuMepsl 3aIiu-
Thl PACTEHUN M XUBOTHBIX OT HEOJIArOMpHUSTHBIX
ycnoBuid cpeapl. OOBACHAIOT, IOYEMY PACTCHHS U
’KUBOTHBIE MOTYT NEPEXOAUTh B COCTOSIHUE MOKOSI.
3HAKOMSTCSI C PACTUTENBHBIMU OPraHU3MaMH U UX
cpemoil oOuTaHus BO BpeMs IKCKypcHH. [0ToBAT
0T4eT 00 SKCKYpCUU




Tema 2. CBeT B 'KU3HHU pacTeHuii (64)

Jly1s1 4ero HyKeH CBeT
pactenusiM. PasHooOpazue
YCJIOBUH OCBEIICHUS Ha 3eMIIe.

CeBer u (¢otocunres. Bozagymuoe mnuranue
pacteHuii. BimsHue cBera Ha pPOCT PACTCHHM.
Ceet u uBereHue pacteHuid. PacteHus: iMHHOTO
U KOPOTKOTO JIHfA, HEHTpajbHbIE pPacTEHUS.
PazHooOpasue ycrnoBuili OcBemieHHss Ha 3emuie.
IIpakTnueckas padora 1. «Omnpenenenue
KOJIMYECTBA COJIHEYHBIX JHEW B TOJY B CBOEH
MECTHOCTU»

(Uudposas nadopaTopusi Relton ¢ naTunkamm
OCBELICHHOCTH (OKPY/KAIOIIEro cBeTa)

XapakTepus3yroT BIMSHHME CBE€Ta Ha IIPOLIECCHI
JKU3HEACATEIBHOCTH pacTeHui. OOBsicHSIOT
BIUSHUE CBE€Ta Ha 00pa3oBaHME YIJIEBOJOB B
KJIETKax pacTeHui. IIpuBo st IIPUMEPBHI
JUIMHHOAHEBHBIX, KOPOTKOIHEBHBIX U HEUTPAJIBHBIX
pacTeHui.

OnpenensitoT KOJUYECTBO COJIHEYHBIX JHEH B TOAY
B CBOE€U MECTHOCTHU

CBeT Kak  DKOJIOTHYECKHMU
(haxrop. DKoJ0ruyecKue
IPyIIbI pacTreHui 1o

OTHOHICHUIO K CBETY.

DKOJIOTUYECKHUE  TPYNIbl  pPacTeHHH MO
OTHOIIEHWIO K cBery. JlucroBas Mo3anka
JlaGopaTopHas pa6ora 1. zyuenue crpoenust
JIUCTHEB CBETOIIOOMBOTO U TEHEIIOOMBOTO
pacTeHuil Mo MUKPOCKOTIOM.

(Iludposas adopaTropusi Relton ¢ narunkamu
OCBEIIIEHHOCTH (OKPY’KAKIIEero cBeTa)

HaspiBatoT skxonornueckue rpymnmnbl pacTeHUH Mo

OTHOIIEHWIO K CBETY: IIPUBOIAT IPUMEPHI
CBETOJIOOUBBIX, TEHEBBIHOCIIUBBIX 51
TEHEITIOOUBBIX pacTeHU. Bemosnnstor

maboparopHyto pabotry. CoOmroarT TpaBuUiia
TEXHUKH O€30MaCHOCTH BO BPEMsI BBITOJTHEHUS

J1Ta00paTOpHBIX padoT. M3yyaroT CTpOeHHE JINCTHEB
CBETOJIIOOMBOTO MW  TEHEIIOOMBOTO  pacTeHUU
(kamMenuu ¥ TepaHu) Mo MUKpOCKomoM. JlemaroT
BBIBOJI O CBSI3U CTPOCHHSI JIUCTA C €r0 PyHKIIHUEH U
€r0 PacIoJIOKEHUEM OTHOCUTEIHFHO HAIIPaBICHUS
CBETOBBIX JIydeil. HaOmronaroT BIusiHUE CBeTa Ha
POCT U pa3BUTHE PACTCHUM.

[Ipucnocobiienuss pacteHuil K
MEHSIOIUMCSI YCIIOBUAM
ocsemieHusa. Kak MoxxHO pe-
IyJIMpOBaTh YCIJIOBUS OCBEIlE-
HUS PACTCHUM.

[Ipucnocobiienns pacTeHUd K IKU3HHU B
Pa3INYHBIX PaCTUTEIBHBIX coob1iecTBax
(enpHuK, nyOpaBa). Pactenuss 3demepousl.
JleTHe3eneHble U BEYHO3EJICHBIE PACTCHUA.
Pyboxu yxoma. Ilonuceransi. KoHmeHntpupo-
BAHHBIN COJIHEUHBIN CBET.

Onvim 6 oomauwinux ycnosuax «BnusHue csera
Ha POCT U Pa3BUTHE PACTCHUI

XapakTepusyroT pa3zHooOpasue yCIOBUH
ocemenus Ha 3emse. CoCTaBIsIOT — CXeEMY,
OTpaXarollyl0 BIUSHUE CBETa Ha IIBETCHHUE

pactenuii. [IpuBoasST mpuMepsl MPUCTIOCOOICHUH Y
pacTeHUil K MEHSIOUIMMCS YCIOBHUSIM OCBEILICHHUS.
[TpuBomAT mnpuMepsl pacTeHHH 3(heMepouoB U
ONMCBHIBAIOT UX OHOJIOTHYECKHE OCOOEHHOCTH.
[TpuBOIAT IpUMEpHI JIETHE3ENIEHBIX U BEYHO3EIE-
HBIX PACTEHUH M ONMCBHIBAIOT HUX OMOJIOTHYECKHe




ocobeHHoctu. OnMchIBalOT  CHOCOOBI, KOTOpbIE
MO3BOJISIIOT ~ YENIOBEKY  co3JaBaTh  Hambosee
OJarompusSTHBIC YCIOBUS OCBELICHUS Il pACTEHUM
Ha moyisiX M B cazax. OOBSICHAIOT, MOYEeMy O[T
TUIEHKaMU-TIOJIUCBETAHAMU W KOHILEHTPHPYIOIUMH
3epKaJIaMH YBEIMYMBACTCS YPOKANHOCTh PACTEHUU
U YCKOpSETCS CO3pEBaHUE IUI0J0B BbrINOMHAIOT
OTMBIT B JOMAIIHUX YCJIOBHAX, ONHCHIBAIOT U
0OBSICHSIOT ero pe3yibTaThl. CoOMI0OIAI0T MpaBHIIa
TEXHUKH O€30MacHOCTH BO BpeMs MPOBEACHUS
OTIBITA.

Tema 3. TenJio B :ku3Hu pacrenuii (64)

JJ1s1 4ero Hy>KHO TEerIo pac-
TCHUAM.

Teruio HEOOXOAMMOE  YCIIOBUE  IKU3HH.
TemmepaTypHbi€ YCIOBHUS M TIPOpPACTAHUE CEMSH.
3HayeHue Teruia I I[BETCHUS pPacTEeHU H
CO3peBaHus IJI0OJIOB. TemmneparypHble TPaHUIIBI.
[TIpomopaxuBanue. BropuuHoe iBETEHHE.

(Hudposas aadoparopusi Relton ¢ narunkom
TeMIepaTypsbl

XapakTepusyloT TeIo Kak HeoOXOIUMOE YCIOBHE
KU3HM pacTeHHi. ONpenenstoT 3HAaYeHHe Teruia
JUIsL  TIpOpacTaHHsl CEeMSH, pocTa U Pa3BUTHS
pactenuii. OOBACHIIOT 3HAYCHUE TeIia  JUIs
LIBETCHUS] PACTEHUM, CO3pEBaHUs IUIOJOB U CEMSH.
OOBSCHAIOT  CYHNIHOCTh  TOHSATHHA  «IIPOMO-
paXuBaHHE», «BTOPUYHOE IIBETECHHUE»; IMOYEMY
MIPOpPACTaHUE CEMSH y Pa3HbIX PaCTECHUU
IIPOMCXOANT MPU Pa3HbIX TEMIIEpATypax.

HcTounuku Temna W pasHO-
obpasue TEeMIEPaTypPHBIX
ycinoBuii Ha 3emuse. Tewmre-
paTrypa Tena pacTeHul. 3a-
BUCHUMOCTh TeMIIepaTyphbl Tena
pacTeHMii OT  TeMIlepaTypbl
OKPYKaIOIIEH CPeJIbl.

HUctounuku Ttemna Ha 3emse. Kakoe Termo
UCIOJIB3YIOT pacTeHus. Pa3znooOpasue Temmepa-
TYpPHBIX ycClIOBUHA Ha 3emiie. BererammoHHBII
nepuoj. Beigenenue Temsia TpH  IBIXaHUU
pactenuii. TemmepaTypa Tena pacTeHHs

Ucrounnku Temna Ha 3emse. Kakoe Ttemio
UCIOJIL3YIOT pacTeHus. PasnooOpasue Ttemriepa-
TYpHBIX YyCIOBHMM Ha 3emie. BererannoHHbIHA
nepuoq. Beigenenue Temia  mpu  ABIXaHUU
pactenuii. TemnepaTypa Tena pacTeHUsS

[IpucnocoGnenuss pacTteHuUld K
BBICOKUM U  HU3KHUM  TEM-
reparypam. Yny4menue
TEMIIEPAaTYPHBIX YCIOBHUM UL
pacTeHui.

HpI/ICHOCO6J'IeHI/IH paCTeHI/Iﬁ K BBICOKHMM U HU3KHM
TEMIICpaTypam. Bricokue TEMIICPATYPhI u
COCTOSAHHUC JICTHETO IIOKO4I. OcobeHHOCTH
CTPOCHU paCTeHHﬁ, YMCHBIIAIOMINUEC HATIPEBAHUC.
prrIHLI paCTCHI/Iﬁ 0 OTHOIICHHWIO K TCIUUIY U

XapakTepus3yloT MPUCIIOCOONCHUS pacTeHUl K
BBICOKUM M HM3KUM Temneparypam. ONUCHIBAIOT
Ouoslornyeckie  OCOOEHHOCTH  pacTeHUH 1o
OTHOLICHHMIO K TEIUIy M XOJIOAY. XapaKTepU3yHOT
COCTOSIHUE  JIETHETO  IIOKOSI Yy  PacTEHM.




xonoxy. Mopo300oiiHbIe TpEmMHBI.  3aKaika
pacTeHun. TennonroOuBbIe pacTeHusl.
IpakTuueckas padora 2. «Ompenenenue
CPEIHErOJ0OBOM M CPEJHECE30HHOM TeMIeparyp
CBOEIl MECTHOCTHU U PacCTEHUM, IPUCIIOCOOTIEHHBIX
K HUM»

(Uudposas nadoparopus Relton ¢ paTunxom
TeMIepaTypsbl

XapakTepu3yroT 0COOEHHOCTH CTPOSHUS PACTCHUH,
yMEHbIIAOLME  MX  HarpeBaHue. [lpuBoadar
MPUMEPBl  HEXOJOAOCTOMKHX, HEMOPO30CTOMKHX,
JBJJOYCTONYHBBIX, ’KapOBBIHOCJIMBBIX, TeII-
0f0OMBBIX pacTeHuid. OOBICHIIOT, KaK MOXHO
yOepeub pacTeHHMsi OT BECEHHUX M OCEHHHMX
3aMOpo3KOB. ONHUCHIBAIOT TNPUEMBI, YCKOPSIOIINE
npopactanue  ceMsH.  COCTaBISIIOT ~ CXEMY-
KJIaCCU(PHUKALUIO «DKOJIOTHYECKHE IPYIIIbI
pacTeHHid 1O OTHOIIEHHI0O K Temny». Pa3paba-
TBIBaIOT TpoekT «lIpucrnocobnenus pacTteHuil K
pa3iauuHbIM  TemmepaTypam». Ilo  1HeBHuKaM
HAOJMIOJCHUI  ONpENeNsioT CpPEJHET0J0BYI0 U
CpeIHECYTOUHYIO TeMIieparypsbl. [1o cnpaBouHMKam
OTIPENEINIAIOT CENbCKOXO03SAICTBEHHbIE PACTEHMUS,
HauboJee MPHUCIOCOOTICHHbIE K BBIPAIIMBAHUIO B
CBOEH MECTHOCTH

Tema 4. Boxa B :ku3nu pacrenuii (64)

Jlnst yero HyHa BoJa
pacTEHUSIM.

Bopa B xu3Hu pacrenmit. ConepxaHue BOAbI B
KJIETKaX, TKaHAX M OpraHax pacreHui. Bny-
TPEHHMH 3arac BOJbl. 3aBsia- HUe pacTeHnil. Kak
BOJa MOCTYHaeT B pacTeHus. PacTteHus-anuduro.
BuekopneBas mnoakopmka pacrenuil. Kak pac-
TEHUS yIEPKUBAIOT BOJY. PacTeHUSI-CYKKYJICHTBHI.
Pacxon BosibI pacTeHUSMH.

IIpakTuueckas padora 3. l3yueHue
MPUCTOCOOICHHOCTH pacTeHui cBoeit
MECTHOCTH K YCJIOBHUSIM BJIa>KHOCTH.

XapakTepu3yloT BOJYy KaK HEOO0XOAMMOE YCIIOBHE
KU3HHU pacTeHUH. XapaKTepu3yrT OHOJIOTHUECKYIO
POJIb BOJIbI B KJIETKAX PACTCHUIA.

OOBACHAIOT 3HAUYE€HUWE BOJABI ISl  MUTaHUS,
OXJIQKJICHUS, pacCeJICHHUs, Ui IPOpaCcTaHUs CEMSH,
pocTa U pa3BUTHS PACTCHUIA.

XapakTepu3yloT MyTH TMOCTYIUICHUS BOJbI B
opraHu3M  pacteHuil.  OnuceIBalOT  IMpoIEcC
MOCTYIJIEHUSI BOJBI 4Yepe3 KOpPHEBbIE BOJIOCKH B
30HE BCACHIBAHUS KOPHs, €€ TPAHCIOPT MO coCyiaM
B Jpyrue opranbl pacteHus. [IpuBoasar mpumepsl
pPaCTEHUN-CYKKYJIEHTOB W pACTEHUH, HMEIOIIUX
BO3/1YIIHbIE KOPHHU.

OnuchIBalOT, KaK pacXoayeTcsi BOJAA PACTCHUSIMHU.
OOBSICHAIOT 3HaYCHUE UCHAPEHHUsl BOJbI




pacteHusiMi. ONUCBHIBAIOT TMPUYUHBI  3aBSIAHUS
pacteHuid. OnpenenstoT KOJIMYEeCTBO JAO0K/UIUBBIX U
3aCyLUJIMBBIX JHEW B TOJIY B CBO€ MECTHOCTH.
BenyT nueBHUK HaOM0ACHUI

10

DKOJIOTHYECKHE IpyMIIbI
pacTeHUMd MO OTHOWICHHUIO K
BoJie. BoiHbie pacTeHus.

DKOJIOTHYECKHE TPYIIIIBI pacreHuit o
OTHOWIEHWIO K BoJe. BoxHbele  pacTteHus
(mnaBarommpe pPacTeHHs, PACTEHHS MOJHOCTHIO
NOTPY)KEHHBIE B BOJAY, BOJIHBIE pACTCHUS C
IJIaBaloOIMMU  JUcThAMHU).  Ilpucnocobnenus
BOJHBIX pAacTEHHH K HEJOCTaTKy KHCIOPO/a.
Bnaromo6useie  pactenus.  Ilpucnocobnenus
BJIArOJIFOOMBBIX PACTEHHH K Cpeie OOUTaHMS.
JladopaTopHasi pa6ora 2. 3HAKOMCTBO C
BOJITHBIMH, BJIAr OJTIOOMBBIMU u
3aCyXOYCTOWYHBBIMU PACTCHUSIMH.

XapakTepus3yloT BIIAXHOCTh KaK SKOJIOTMYECKUN
¢akrop.  CocTaBislOT  CcXeMy-KiIaccu(uKalnuio
«DKOJIOTUYECKUE IPYIIIbI pacTeHui o
OTHOILIEHUIO K Bojae». [IpuBoAsaT mpumepsl
[peJICTaBUTENIEH PA3IMYHBIX SKOJIOTHUYECKUX TPYII
pacTeHHid 1O OTHOIIEHWIO K Boje. Paszmuuaror
[IpeJICTaBUTENIEH PA3IMYHBIX SKOJIOTHUECKUX TPYII
[0 OTHOILIEHHIO K BOJE MO BHEIIHUM IMPHU3HAKaM.
[TpuBoasST MpUMEpHI MPUCTIOCOOTEHUN PACTEeHUM K
pPa3IMYHBIM YCJIOBUSIM BIAXXHOCTU. ONUCHIBAIOT
MPUCTIOCOOICHHUST BOJHBIX PACTEHUM K HEOCTATKY
KHUCJIOpO/Ia. 3HaKOMATCS C BOJITHBIMH,
BJIArOJIF0OUBBIMU u 3aCyX0YCTOMYUBBIMH
pacTeHUsMH. BBIABIAIOT OCOOEHHOCTH CTPOEHHUS
pacTeHUN pa3HbIX DSKOJOTHMYECKUMX TpPYHIl IO
OTHOILICHHIO K BOJIE

11

Pacrenus, TpeOyromme
YMEPEHHOTO  YBJIIAKHECHHS |
3aCyXOyCTOMYHMBBIE  PACTCHHS.
ObecnieueHne pacTeHU BOJIOM.

Pacrenus, Tpebyroniue yMepeHHOTO YBIaKHEHUS
(pactenus yra u jeca, 3pemepsl U 3heMepOou bl ).
3acyX0yCTOMYHMBbBIEC pacTeHus, ux
IPUCTIOCOOTICHUS K HEI0CTaTKy BJIATH
(yBenMuYeHHE TMOTJIONIEHUSI BOJbI, COKpAIICHHE
pacxona BOJbI, 3amacaHue Bojbl). OOecrneueHue
pacTeHuil BOJOW (CHEroszajaep:kaHue, COXpaHEHHE
BOJIbI B MIOYBE, JIECHBIE TIOJIOCHI)

OnbIT B TIOMAIIHUX YCJTOBUSAX

«BrnusHue BoAapl W Temia Ha IMpopacTaHHe
pacTeHUN»

[IpuBosaT TpUMEpBl  pacTeHUH, TPEOYIOITUX
YMEPEHHOTO  YBJIAXKHEHMS, M ONHUCBIBAIOT X
OMOJIOTUYECKHE 0COOCHHOCTH.

[IpuBOAAT IpUMEPHI JIYTOBBIX U JIECHBIX PACTEHUU
U XapaKTEepHU3yIOT UX MPUCIOCOOIEHHOCTh K Cpefie
oburanus.  [IpuBomar  mpumepsl pacTeHui
apemMepoB U IPEeMEpOHIOB, U OMHUCHIBAIOT HX
OMOJIOTUYECKHE 0COOCHHOCTH.

[IpuBoaiT mpUMeEpPHI 3aCyXOYCTOMYUBBIX PACTCHUMN
U OMNHCHIBAIOT HUX OMOJOTHYECKHE OCOOEHHOCTH.
XapakTepu3yloT MPUCHOCOOIEHUS  MYCTBIHHBIX
pacTeHuii Kk HemocTtatky Biard. OOBACHAIOT, Ui
Yero MpOBOISATCHEr03a/epKaHuEe Ha TOJSAX U Kak
JIECHBIE MOJIOCHI YIY4IIAtOT CHaOXeHHe




KYJIbTYPHBIX PAacTCHUH BOJOH. XapaKTEepU3YIOT
«CYXOW IOJUB» — PBIXJICHHE KaK arpoTEeXHU-
YECKUW MPHUEM, IO3BOJIAIOIIMM COXPAHUTh BOLY B
1I0YBE

Tema 5. Bo3ayx B :xu3Hu pacrenuii (64)

12 | TasoBeiii coctaB Bo3ayxa B | CocTaB Bo3ayxa. 3HAueHHE a30Ta, KUCIOPOJA, | XapaKTePHU3YyIOT Ta30BbIA COCTAB M JBIKEHHE Macc
KU3HU pacTEHUM. YIJIEKUCIIOr0 Ta3a W HEKOTOPbIX IpUMEcel B | BO3yXa KaK SKOJOrMYecKHe (akTOpbl B KU3ZHU
BO3JyX€ JUISl PACTCHUI pacteHuil. OOBSICHSIOT 3HAUYE€HUE U PACTCHHUH
a30Ta, KMCJIOpPOJa M yriekucioro rasa. IIpusoasar
IpUMephl MpUMece B BO3AyXE, OKa3bIBAIOIIMX
OTpHULIATEeNIbHOE BIMsAHUE Ha pacteHus. [IpuBoasr

IIpUMEPBI MPUCTIOCOOTIEHUN pacTeHU K
W3BJICYCHHIO a30Ta, KACIOPOAA U YIIIEKUCIIOTO ra3a

13 BO3yXa.

13 | Berep B xusHu pacteHuil. | [IpucnocoGienus pacTeHH K ONbIJICHUIO BETPOM. | OMUCKHIBAIOT MOJIOXKUTEIBHOE W OTpHUIATEIbHOE
[Ipucnocobnenust pacrenuil k | Berpoonsinsiemble pactenus. [lpucnocoOnenus | Bo3neiicTBue BeTpa Ha pacTeHus. [lpuBoasr
ONBUICHUIO, PACHPOCTPAHEHHUIO | PACTEHUH K PACHPOCTPAHEHMIO CIOp, IUIOJOB M | IPUMEPHI MIPUCIOCOOICHUN PACTEHUH K ONBUICHHIO
IJIOJIOB M CEMSIH BETPOM. CEMSIH BETPOM. BeTpoM. Ha3pIBaloT BETpOONBUIAEMBIE PACTEHUSA U

JlabopaTopHuasi pa6ora 3. N3ydenne | XxapakTepu3yloT UX OHOJIOTHYECKHE OCOOCHHOCTH.
MPUCTIOCOOJIEHNH pacTeHUH K onbUieHHI0 | | OMHCBHIBAIOT TPHUCIOCOONICHUST Yy pacTeHU K
PacIpOCTPAHEHUIO BETPOM. pacpoOCTPaHEHUIO CHOp, IUIOJOB MU CEMSAH C
nomouiplo Berpa. IIpuBonsaT npumMepsl pacTeHMI,
CIIOPBI, IO JbI " cemeHa KOTOPBIX
pacpoCTPaHAIOTCA BETPOM. OmnuceiBaroT
OnoJsiornyeckue OCOOEHHOCTH TIpYIIbl PacTEeHUi
nepekaru-nosie.  BeimonHsoT 1a00paToOpHYIO
paboTy 10 U3yYEHUIO IPUCTIOCOOIEHUI pacTeHUH K
ONBIJICHUIO U PACIIPOCTPAHEHHIO BETPOM
14 | PerynupoBanue 4esoBeKoM | PerynupoBaHue 4enoBEeKOM BO3AYLIHBIX MOTOKOB | OOBSCHSAIOT, Kak MO>KHO YMEHBILIUTh

BO3AYHIHBIX ITOTOKOB U T'a30BOTO
COCTaBa BO34yXxa.

¥ Ta30BOTO COCTaBa BO3Jayxa. BerpoycroiiumBbie
JIePEBBAL.

OTPULATCIIBHOC BO3ACHCTBHE BE€Tpa HA paCTCHUA,
KaK MO>KHO O6OFaII_[aTL BO3YyX YI'JICKUCJIBIM I'a30M.
OHI/ICBIBaI-OT, KaKk 4YCJIOBCK MOXCT H3MCHATH
ra30BBIM COCTaB BO3yXa.




OOBACHAIOT, Kakyl TMOJb3y MPHUHOCIT JIECHBIE
MaccuBbl BOJM3M KpYIHBIX TOPOJOB M 3€JEHbIE
HacaXJcHUA B caMuX ropojax. Ilpusoaar npumepst
JICPEBBEB,  KOTOpPBHIE  BBIICISAIOT  (DPUTOHIIHJIBL.
IIpuBOIAT IPUMEPHI BETPOYCTONYMBBIX PACTEHUN

Tema 6. [TouBa B :KU3HM pacTeHuid (64)

15 | Yro npexacrasinsier coboii mousa. | Cocras HOYBBI. O6pazoBanue rymyca. | XapakTepu3yloT cocTaB HOYBbl. Ha3piBaroT THIBI
[Tnogoponue mouB. Tumbsl MOYB, MX CBOMCTBA. | MOYB W OMHUCHIBAIOT WX CBOMCTBA. OOBICHSIOT, YTO
JKuBble OpraHu3MBbI B ITOYBE. MpEJICTaBIIsIET cO00N TyMyC U KaK IMPOUCXOJUT €ro
IKckypcusn «YernoBex u mouBay» oOpazoBanue. CpaBHUBAIOT COCTaB TMOYBEHHOTO W
aTMOC(epHOT0 BO3/ayXa. XapakTEepU3yIOT pOJib
KHUBBIX OpraHu3MOB B mporeccax
04YB00Opa30BaHUSI.
16 | lns dyero pacreHussM HyxHa | [louBa — cyOcTpat i1l 3aKperieHus: pacTeHUH. XapakTepu3yloT MoYBy Kak HE0OXOJIMMOE YCIIOBHE

nmoysa. ['pynmel pacTeHuid 10
OTHOILIEHHIO K pa3HbIM
CBOMCTBAM IIOYB.

[TouBa — MCTOYHUK MHHEPAITBHBIX BEIIECTB U
Bonbl. [louBa m mepeHeceHrne HeOIarompUsATHBIX
yCJIOBUM. 3amac CeMsiH B MOYBE. DKOJOTUYECKUE
IPYNIbl PaCTEHUI MO OTHOIICHUIO K Pa3HbIM
CBOMCTBaM TOYB (pacTeHus OeTHBIX U OOTaThIX
M0YB, PACTEHHUS 3aCOJICHHBIX TIOYB).

OnpIT B 1IOMAIIHUX YCJIOBHAX

«BnusHUe MeXaHMYeCKOro COCTaBa IIOYBHI Ha
IpopacTaHue CeMsiH, pPOCT U pa3BUTHE IIPO-
POCTKOB»

JUISL KU3HM PpPAacTeHHd W Kak cyocTtpar Juist
3akperuieHus: pacteHuid. OOBACHSIOT, Kak TOYBa
IIOMOTAET pacTeHusAM MEePEKUBATh
HeOnmaronpusTHble ycioBus. OnpeneistoT NoHITHE
«mmoaopoare  mouB».  CoOCTaBIAOT  CXEMy-
KJIaCCU(PHUKAIUIO «IKOJIOTHYECKHE TPYIIIBI
pacTeHUN IO OTHOUIEHUIO K pa3HbIM CBOMCTBaM
nouB». [IpuBojsaT mpumepsl pacTeHHid OEAHBIX U
OoraTblXx TOYB, pACTEHUIl 3aCOJEHHBIX IIOYB,
pacTeHuii-a30ToM000B. OOBACHAIOT, Ha KaKUX
MoYBax  pacTEHUs UCIIBITHIBAIOT a30THOE
rojloflanve. XapakTepu3ylT HPUYMHBI 3aCOJICHUS
nouB. OnuceIBalOT OUOJNIOTHYECKHE OCOOEHHOCTU
COJIEBBIHOCIIUBBIX pacTeHuH, pacTeHuil-
COJICHAKOIUTENEH, COJIEBBIBOSILINX PACTEHUMN.

[IpopamuBaroT cemeHa B IECKE;, TJIMHE; IOYBE,
IPUHECEHHOM M3 caja uiaud ¢ oropoaa. B xoxme
paboThl OKA3bIBAIOT, 4YTO CPOKH MPOpPACTAHHSA
CEMSIH U Pa3BUTHUS IIPOPOCTKOB 3aBUCAT OT THUIIA




nouBbl. HaOmromaroT 3a MOATOTOBKOI TMOYBBEI K
BBIPAILMBAHUIO paccabl B TEIUIMYHOM XO351CTBE

17 | ViyunieHue no4s 4EJIOBEKOM. ViydimieHue  MOYB  YEJIIOBEKOM. 3eneHoe | XapaKTepU3ylOT MEpBhl, I103BOJISIIOIIME YEIOBEKY
Kak Ha/to coxpaHsATh MOYBHI. ynoOpenue. Poixnenue mouB. PaccioeHuwe mouB. | ynydmate CTPYKTYpYy M TOBBIIIATH IUIOJOPOIME
N3BecTkoBanue IIOYB. [Ib11BHBIE Oypu, | MouB. OOBACHAIOT, noueMy  HE00X0auMO
HEYMEPEHHbIN TOJIMB, BOJIHAS U OBpPayKHas 3pO3Usl | IOJKAPMIIMBATh pacTeHus MUHEPAJIbHBIMU
— (bakTOpHI pa3pyIICHUS TOYB y10OpEeHUsIMU B TEUEHUE BET€TAlMOHHOTO NEPUOA.
OnucelBalOT 3HAYEHHUE 3€JEHBIX YIOOpeHHH ams
pocTa U pa3BuTUA pacTeHuil. OOBSICHSIOT, JIs YT
HY)KHO IpPOBOJMTH PBIXJICHHE M H3BECTKOBAHUE
nouB. ONKUCHIBAIOT, KaK HEYMEPEHHBI BbIIac
BJIUSIET Ha CTPYKTYpY IMOYB, Ha POCT U pa3BUTHE
pacTeHuit
Tema 7. ’KuBotHble u pacrenus (6 1)
18 | XKuBoTHbBIE- ONBLIUTENH. Kax LIBETKU IIPUBJIEKAIOT onbutnTenen. | IlpuBoasT npuMepsl pacTeHWH, IBETKH KOTOPBIX
buonornueckue OCOOCHHOCTH | OTIBUISIIOTCS] )KUBOTHBIMH (HACEKOMBIMH, NMTHULIAMH,
HAaCEKOMOOIIBUIAEMBIX pacTeHui. lIpakThueckoe | reTydyumu MBIIIAMH). OmnwuceiBaroT
3HAYEHUE ONBUICHUS. IOPUCHOCOOIEHU B CTPOEHHMM  LBETKOB U
OMOJIOTUYECKHE 0COOCHHOCTH pacTeHui,
OTIBLISIEMBIX KUBOTHBIMH. OOBsCHSIOT
IIPAKTUYECKOE 3HAYCHUE OIBIICHMSL.
19 | Kak pacnpoctpansior minojasl 1 | Kak pacnpocTpansitoT mioabl U cemeHa Jtonu u | [IpyBomar mpumepsl pacTeHHWi, IUIOABI M CEMEHA

CCMCHaA JIOJH U ) KNBOTHBIC.

KUBOTHBIE.
JlabopaTopHasi padora 4,
pacIpoCTpaHeHHS IJI0JI0B U CEMSIH.

Cnooco0sbl

KOTOPBIX  PACIpOCTPAHSIOTCS  4YEJIOBEKOM U
KUBOTHBIMU. OIHUCHIBAIOT OCOOEHHOCTU CTPOCHUS
CEeMSIH, COYHBIX M CYXHMX, LEMNKHUX U KICHKHX
IUIOJIOB  PAacTEHUil, pacmpoCTpaHEHHE KOTOPBIX
MPOUCXOJHUT C TMOMOIIBIO KUBOTHBIX M YEJIOBEKA.
OnuceIBalOT, Kak MPOUCXOJUT pPACIpOCTpaHEHUE
CeMSH pacTeHHil MypaBbsiMU. OTHCHIBAIOT, Kak
MIPOUCXOAUT CBEPXJAIbHEE PACCETIEHUE PACTEHHUIA.
C noMoMmbIO KOJUIEKIIUH IUIOJO0B U CEMSIH M JTyIIb
M3Y4Yal0T MPUCTIOCOONICHUSI CEMSH U TUIOZI0B K




pacrpocTpaHeHHIO YKUBOTHBIMHU. N3yyenue
3alUTHBIX  mpucnocoOnenuit  pacrenuid. (Ha
repOapHBIX SK3EMIUISIpAaX PACTEHHH JOKa3bIBACTCA,
YTO y pPAacTeHMH HMMEETCsl MAcCHBHAs 3alluTa OT
MOEIaHusl X KHBOTHBIMH, HAIPUMEpP: Y KPaIUBBI
KTydue  BOJIOCKHM, Yy OapOapuca  wiH
0O0SPBITHIKA — KOJIFOUKH.)

npyTa.

napasuThl. Pacrenus-snudursl. Pacrenus-
napa3utbl. KOHKYpeHIIUs MEXIy PacTeHUsSIMU IO
OTHOIICHHIO K  Pa3IMYHBIM  3KOJOTHYECKUM
(hakTopam.

JlabopaTropnasi pa6ora 5. BzaumopeiicTeue man
C IPYTUMHU PACTEHUSMHU.

20 | Pacrenus u pactutensHosiHbIe | PasHOOOpasne pacTHTENbHOSAHBIX JKUBOTHBIX. | [IpUBOIST MpUMeEpBI paCTUTENBHOSIHBIX KHUBOTHBIX
KUBOTHBIE. PacTeHMA-XMIMHUKKU. | Beimac W ero poiap B JKM3HM  PACTEHUM. | U PACTEHUU-XUINHUKOB. IIpuBomAT  mpumepsl
Pe3ynbrarel Beinaca. PacTeHusA-XUHUKI JKUBOTHBIX — ONACHBIX BpeOUTENed Jseca U
cenbCKoro  xossncrea. [IpuBomar  mpumepsl
pacTeHUid — JIYrOBBIX COpPHSIKOB. ONUCHIBAIOT
BJIUMSIHUE BbIIaca Ha TPABSIHUCTHIE pACTEHHUS, Ha
BCXOJIbl JEPEBbEB U KYCTapHUKOB. ONHMCHIBAIOT
YCIOBUSL JKU3HM M OHOJOTHYECKHE OCOOCHHOCTH
pPacTeHUN-XUIHUKOB (POCSIHKH, BEHEpHHA MYyXO-
JIOBKA, My3bIpYaTKH, KyBITUHOYHUKHN)
Tema 8. Biimsinne pacrenmii 1pyr Ha apyra (24)
21 | Ilpsmoe wu omocpenoBaHHoe | Paznuunbie  dopmbl  B3auMopaeWcTBus MexIy | ONMUCHIBAIOT MPSIMOE U ONOCPEIOBAHHOE BIHSHHUE
BIIMUSIHUE PpACTEHWH Jpyr Ha | pacTeHUsIMHU. PacTeHus-nmanbl. PacTeHus-moy- | pacTeHuid apyr Ha apyra. Pasnuuaior ¢hopmbl

B3aUMO/JICHCTBUS MEX Ly pacTeHUsIMU. OObSICHSIIOT
KOHKYPEHLIUIO MEXIY PACTCHUSIMH 110 OTHOILIECHUIO
K  Pa3NIMYHBIM  OKOJIOTHYECKUM  (aKkTopam.
[IpuBoasIT mnpUMEpPBHl pPACTCHUM-TIMAH, PACTCHHUI
MOJIYIIapa3uTOB U MApa3uTOB, PACTCHUNH-IU(PUTOB.
OnuceiBaloT paznuyusi B crnoco0ax MUTaHUS
pacTteHuii SnuUTOB, NAPA3UTOB U MOTYNAPa3UTOB.
C noMo1ipio TepOoapHbIX IK3EMILISIPOB ropoxa,
YHUHBI, TUTIOIIIA u JIPYTHUX, U3Y4aroT
MPUCTIOCOOTCHHUST JMaH, OO0eCcleynBaloIue UM
MIPEUMYIIECTBO B BBIKUBAHUH.

Tema 9. I'puobI u 6akTepu B JKU3HU pacTeHuii (44)

‘ 22 ‘POJ‘IL rpuboB u Oakrepuil B ‘ Crnioco6b1

OUTaHuss TrpuboB U 6aKTeprI.‘

[TpuBOAAT IpUMEpPHI OPraHU3MOB canpoTpodoB u




JKU3HU pacteHuil. Kpyrosopot
BCHICCTB u HCTIPCPBIBHOCTD

KpyroBopoT BelecTs U HENPEPHIBHOCTh KU3HH.
Campotpodbl ¥ Tapa3uTHI.

1apasuToB. HaspiBator  pasnmuumst ~ MEXIY
napazutamMu u canporpodamu. OOBICHAIOT pPOIb

KU3HU. rpuboB M  OakTepuil B JKHU3HM  PACTEHUM.
OnuceIBatoT KpyroBOpoT BELIECTB U
HENpepbIBHOCTD KU3HU. COCTABIIAIOT U OOBSCHSIOT
CXEMY KPYTOBOPOTa BEIIECTB B IPUPOJIE

23 | CoxutenbctBO  pacteHud ¢ | COXKMTENbCTBO  pacTeHud ¢  rpubamu U | XapakTepusyroT (POpMbI COKUTEIBCTBA PACTEHUH C
rpubamMu u Oakrtepusimu. bak- | 6akrepusmu. Muxopuza. Ponp Mukopusbl B | rpubamMu u  OakrepusiMu.  OOBSICHSIOT — pOJb
TepHalibHble U TpUOHBIE 00JIE3HU | )KU3HU pacTeHHil. bakrepuanbHble KIIyOSHbKH Ha | MUKOPU3bl B JKM3HM pacTeHuid. OmucChIBatOT
pacTeHui. KOPHSIX PacTEHUH. MIPUYUHBI o0pa3oBaHus OaKTepuaIbHBIX

JlaGopaTopHnasi pa6ota 6. [ puOHbIc 3a001eBaHus | KI1yOCHBKOB Ha KOpHAX pacTeHuil. OOBACHSAIOT,

3J1aKOB M04YeMy UMEHHO 0O00OBbIE€ PACTEHUS UCHOJB3YIOT B
KayecTBE 3€JIEHBIX yn0OpeHuil. XapaKTepusyrT U
NPUBOAAT TPHUMEPHl OaKTEpHAIbHBIX W TPUOHBIX
00J1e3HeN CeNbCKOX03SIICTBEHHBIX PACTEHUM.
N3ydaror rpuOHble 3a0oieBaHHs 3JIaKOB  Ha
repOapHbIX HK3EMIUIIPaxX

Tema 10. Ce3oHHbIe M13MeHeHUsI pacTeHuii (4 4)

24 | IlpucnocobnenHocts pactenuit | [IpucrnocoOneHHOCTs pacTeHHi K ce30HHBIM | ONUCHIBAIOT MPUCIIOCOOIEHHOCTh PACTEHUN K CE30-
K ce30HaMm roja. OceHb U 3UMa B | U3MeHeHUsAM. Kak pacTeHHs TOTOBATCS K 3MME. | HaM roja. XapakTepu3yoT JIUCTONAJ U €ro pojib B
AKHU3HU PaCTEHU. Jlucromag u e€ro poyib B KM3HM PACTCHWH. | )KU3HU pacTeHuil. IIpuBOIAT mpuMepbl O3UMBIX U

IloaroroBka K 3MMe BEYHO3EJIEHBIX XBOMHBIX Jie- | APOBBIX OJHOJETHUKOB. OIHUCBHIBAIOT 0COOEHHOCTH
peBbeB. O3uUMBIE OJTHOJIETHUKH. 3UMa — IEPUOJ | IIIyOOKOIO M BBIHYKJIEHHOIo mnokos. [lepeuncistor
1J1yOOKOTO U BBIHY)KJICHHOT'O TIOKOSI pPaCTEHUH (deHonornueckue ¢aspl pacTeHUH M BIMSHUE Ha

25 | BecHa u 1€eTO B )KHU3HU pacTe- BecHa u Jyilero B JkM3HHM pacTeHHMid. BeceHHee | HUX KiuMmara W norozael. OnpenenstorT MOHATHS

Huii. DeHooruveckue Gaspl.
deHonorus.

COKOJIBIKEHHE. SIpoBble OJHONETHUKU. DeHo-
aorusi. @Denonoruueckue (aszpl. OcoOeHHOCTH
(enosornueckux (a3 y pazHbix pacreHuid. Brus-

HUE KIUMaTa W TOroJbl Ha (DEHOJIOTHUYECKHUE
(a3bl.
JOkekypeusi. IlpucnocoOnenue pacteHuid K

CE30HaM rozaa.

«JIecHasi TOJICTHIIKAa», «O3UMbBIE OHOJIETHUKIY,
«r1yOOKMIl U BBIHYXKICHHBIA TIOKOW», «BECEHHEE

COKOJIBH)KCHUEY, «IPOBBIC OJTHOJICTHUKI,
«peHonorus, «penomornueckue hazb».
HazpiBator ocHOBHBIE  (peHONOTHUeckue  (hasbl

pacTeHuil yMmepeHHOro mosica. OOBACHAIOT, Kak
KIUMaT MECTHOCTH M TOToja BIMSIOT Ha CPOKHU
HACTYIUICHUSI W JUTMTENBHOCTH (PEHOJOTHUYECKUX

das.




B Xxome »5KCKypcuM 3HAKOMATCS C CE30HHBIMU
U3MEHEHMSIMH B OJKU3HU pacTeHuid. HaOmomaror
B3aUMOCBSI3UM pacTteHuid B npupone. Haxonar
JI0Ka3aTeJIbCTBA BIUSHUSA YCIIOBUM Cpe/bl HAa JKUBOU
opranu3M. OOBSCHSIOT, KakUM o0pa3oM pa3Hble
pacTeHus NIPUCIIOCOOMINCh MEPEHOCUTh 3HMHHUE
ycioBus. lIpuBomaT nmpumeps! yCiaOBUN, KOTOPBIE

CIOCOOCTBYIOT BECEHHEMY pOOYXKICHUIO
pacTeHuit
Tema 11. I3MeHeHue pacTeHuii B TeueHne Ku3Hu (2 4)

26 | Kak monro »xuByT pacteHus u | Bospact BETBEH. Bospact nepeBbeB. | OOBSCHSIOT, KaK MOXHO OIPEIEeNIUTh BO3pacT
KaK OIpeNesitoT MX Bo3pacT. | JIuTenbHOCTb KU3HU KYCTapHUKOB U | BETBU, JiepeBa, ACPHOBUHHOIO 3iaka. [IpuBonsr
[leproapl )KU3HKU W BO3pACTHBIE | KYCTAPHUUKOB, TPABIHUCTHIX pacTeHuil. [leprosl | mpuMepbl OJTHOJETHUX, ABYJIETHUX M MHOTOJIETHUX
COCTOSIHUSI PACTEHHM. JKU3HU W BO3pPACTHBIE COCTOSIHMSI PAaCTEHUW. | pacTeHUM. Ha3plBalOT M XapakTEpU3yIOT NEPHOJIbI

3HaueHue A pacTeHUN pa3HbIX MEPUOJOB KU3HU | )KU3HHM W BO3PACTHbIE COCTOSIHUS — PAacTEHUi.
1 BO3pacTHbIX cocTosiHU. [Iprunnbl mokost ceMsiH | OOBSACHSIOT 3HAYEHHE PA3JIUYHBIX IKOJIOTHMUECKUX
(GaxkTOpOB A PACTEHUH pa3HBIX MEPHOJOB JKU3HU
U BO3PACTHBIX COCTOSHUNA. OOBSICHSIIOT TPUYUHBI
nokost ceMsH. OnMCBIBAIOT YCIOBUS OOMTaHUSA U
JUTUTEIbHOCTh BO3PACTHBIX COCTOSIHUM PACTECHHI.
OnpenenstoT NOHATHS «IIEPUObl KU3HU
pacTeHuil», «Iepuoj MOKOs», «IEPUOd MOJIOJIO-
CTH», «IEPUOJT 3PETOCTH
Tema 12. Pa3Ho0G6pa3sue yc/I0BHif CyLIECTBOBAHHSI H HX BJIMSIHHE HA Pa3HbIE 3TANBI )KU3HH PAcTeHHi (2
)
27 |I'me m xak oOutaror pactenus. | PasnooOpasue yCIIOBUH CYILIECTBOBaHMS | XapaKTepU3yrOT pasHooOpasue yCIOBHH

Paznoobpa3ue ycnoBuii cyie-
CTBOBaHUS PACTECHUM.

paCTeHHfI. ’KusHeHnHoe cocTosHHe paCTeHI/Iﬁ Kak

[I0Ka3aTelb  YCIOBMM MX JKM3HU. YPOBHHU
JKU3HEHHOT'O COCTOSIHUS PACTEHUM.
IIpakTuueckas  padora 4. Bo3szeiicrBue

YCJIOBCKA HA PACTUTCIIBHOCTD.

CyIIECTBOBaHMs pacTeHU. ONKUCHIBAIOT KU3HEHHOE
COCTOSIHME PAaCTeHMH Kak IOKa3aTellb YCIOBUH HX
KU3HHU. XapaKTEpU3yOT YPOBHM >KM3HEHHOI'O
cocTosiHUs ~ pacTeHuil.  OmnpenensitoT  NOHATUSA
«YCIJIOBHS CYLIECTBOBaHUSY, «OKU3HEHHOE
COCTOSIHUE  pACTEHUWi», «WUpOKas M  y3Kad
IKOJIOTMYECKas IPUCHOCOOIEHHOCTDY.

HpOCJIC)I(I/IBaIOT BJIMSITHUC YCJIOBCKA Ha PaCTHUTCIIb-




HOCTB Ha Pa3HbIX 3Tanax pa3BUTHUs 00IIECTBa

Tema 13. ’)KuzHennbie ¢popmbI pacTenuii (2 1)

28 | PaznooOpasue xu3HeHHbIX | Kimaccudukanms >kuzHeHHBIX (opm pacteHuid. | OnMCHIBAIOT —pa3HOOOpa3ne JKU3HEHHBIX  (OpM
¢dbopm pacTeHHH. PazHooOpasue nepeBbeB pa3HBIX KIMMATHUYECKUX | paCTEHUH,  pa3HooOpa3we  JepeBbEB  Pa3HBIX
30H. JKu3HeHHble (OpPMBI pACTEHHMH CBOEH | KIMMATHYECKHX 30H. XapakTepU3YIOT >KU3HEHHBIE

MECTHOCTH. (GOpMBbI pacTEeHHUI CBOEH MECTHOCTH.
IIpakTHYeckas padora o. Nzyuenue | OnpenensioT MOHATUS «IIMPOKOJUCTBEHHBIE Jiepe-
KU3HEHHBIX (OpM pacTeHHWH Ha MPUIIKOJIBHOM | BbA», «MEJIKOJIMCTBEHHbBIE JI€PEBbSI», «XBOMHbBIE
y4YacTKe. JIEPEBbS», «CYKKYJIEHTHBIE CTEOJIEBBIE JIEPEBHSY,
«OYyTBUIOYHOE JIEPEBO», «PO3ETOYHOE JIEPEBOY,
«IEPEBbI-NYLIUTENNY», «AepeBbs-polin» W3ydaror
JKU3HEHHbIE (QOpPMBI PACTEHUH HA MPHUILKOIHLHOM
ydacTKe: OCOOEHHOCTH pAa3JIMYHBIX JKU3HEHHBIX
dbopm pacTeHUH. Henarot BBIBOJIBI 0
MIPEUMYILIECTBEHHOM pacnpocTpaHeHU!
OTIPEJENIEHHBIX XU3HEHHBIX (opM U oOcyxkaaercs

UX CAHUTAPHOE COCTOSIHHUE
Tema 14. PacTturesibHbIe coodecTBa (8 1)

29 | PactutenbHble cooOmiecTtBa, ux | PacturensHbie cooOmiectBa. EctecTBeHHble U | XapakTepu3ylOT pacTUTENbHbIE cOOOIIecTBa, HX

BHUIOBOH cocTaB. EcTecTBEHHEBIE
1 UCKYCCTBEHHBIC PACTUTEIbHBIE
coo01ecTBa.

HCKYCCTBCHHLIC PaCTUTCIIbHBIC COOGH.[GCTBEL
YcTounBoCTh €CTCCTBCHHBIX PaCTUTCIIbHBIX
COO6H.[CCTB. P €3yJIbTaTbl B3aMMHBIX BIIUSTHHAM

pacTeHuil B cOOOIIECTBE

BUJIOBOM COCTaB. [TpuBoasT MIPUMEPBI
€CTECTBEHHBIX M HCKYCCTBEHHBIX PACTUTEIbHBIX
coobmiectB. OOBSACHSIIOT MEXaHU3M YCTOWYMBOCTHU
€CTECTBEHHBIX pacTUTETbHBIX COOOIIIECTB.
OnuceIBalOT B3aMMHOE BIIMSHUE PACTEHUHN APYr Ha
Ipyra B cooOmiectBe. [lpuBoast mpumepsl
B3aMMHOTO BIUSHUS PACTEHHI B COOOIIECTBAX




30

Cocras
LIECTB.

pacTUTENBHBIX  CO00-

KomnnuectBeHHbIe
COOTHOIIIEHUS BUJIOB B
pacTHTETLHOM cooO0IIIecTBE.
PaznooOpazue pacTeHmii 0JHOTO
BHJIa B COOOIIIECTBE.

BunoBoli cocTaB €CTECTBEHHBIX U MCKYCCTBEHHBIX
pacTHTEeNnbHBIX cooOmiecTB. borateie u OemHbIE
BHIAMH cooOmecTBa. EcTecTBEHHBIE YNCTEHIE
3apociau. OTKpBITBIE M 3aKPBIThIE PaCTUTENbHbIC
coo0ImIecTna.

O6unne © IUIOTHOCTHL BHaa. BereratuBHo
HEMOJBUKHBIC pacTeHus. ['ocnoacTBYyIONNE U CO-

MYTCTBYIOIIIME BUABI pacTeHuid. Bugpr —
cTpoutenu cooOmiectBa. [1a3omepHbIil  yder
m3o0unusi.  CueTHbie  eqUHUIBL. ~ DOpPMYIIBI

npesoctosi. CamounspexuBanue yieca. [1oapocr.

XapakTepu3yrT U CpPaBHUBAIOT BUJOBOM COCTaB
€CTECTBEHHBIX W HCKYCCTBEHHBIX PACTUTEIbHBIX
coobmectB. IlpuBomar mpumepbl COOOIMIECTB C
OoraTeiM U OEIHBIM BHIOBBIM COCTaBOM. [IpuBOIST
MpUMEpPBI U OOBSACHSIOT, KaK U MOYEMY MOSIBIISIIOTCS
€CTECTBEHHbIE  uuCThle  3apociau.  [lpuBonsr
MPUMEPBI OTKPBITHIX M 3aKPBITHIX PACTUTEIBHBIX
coobmectB. [IpuBOAAT MpUMEpPHI KOJMYECTBEHHBIX
COOTHOILIEHUH BUJIOB B PACTUTEIBHOM COOOIIECTBE.
OOBACHIIOT, KaKk  MOJICYMTATL  BET€TATHUBHO
MOJBWKHBIE ¥  HEMOJBIKHBIE DPACTCHHS; Kak
MIPOBECTH TJIa30MEPHBIA YUET KOJIUYECTBA (OOHMITHS)
pactenuil. [IpuBoasaT NpUMeEpHI TOCIIOACTBYIOIIUX U
COMYTCTBYIOIIMX BHUAOB, BUJIOB — CTpOUTENEH
coo011ecTB. OOBICHSIIOT MOHATUS «IIJIOTHOCTDHY,
«YHCIIEHHOE 00UITNE) PaCTEHUH.
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Crpoenue
COOOIIIECTB.

PACTUTEIIBbHBIX

CrtpoeHue pacTUTENbHBIX COOOIIECTB: SAPYCHOCTD
(Ham3eMHass W TOA3€MHAasi), CJIOWCTOCTh, TOPH-
30HTaJIbHAsI PACUICHEHHOCTb.

JKCKRypcust

«CTpoeHHe paCTUTETLHOTO COOOIIECTBaY

XapakTepus3yroT
COOOIIECTB: SPYCHOCT, CIIOMCTOCT,
TOPU30HTANBHAS ~ PACWICHEHHOCTh.  [IpuBOIST
NpUMEPHl BUJOB PACTCHHUH W3 PA3HBIX SPYCOB B
€IOBOM W JIMCTBEHHBIX JiecaX.  OOBICHSIOT
NPUYMHBI BO3SHUKHOBEHHS SPYCHOCTH M HEPaBHO-
MEpPHOTO pa3MEIICHHsI PACTEHH B PaCTHTEIBHBIX
coobmecTBax. OOBSICHAIOT, KaKue MPEUMYIIEeCTBa
JIAeT PACTCHUSIM SIPYCHOE CTPOCHUE COOOIIECTB.
OnuceIBalOT pa3MElICHUE TOJ3EMHBIX OpPraHoOB
pacTeHuil (MOJ3EMHYIO CIOUCTOCTh). OOBICHSIOT
3Ha4YCHHUE SAPYCOB | coeB. ONUCHIBAIOT
TOPU30HTAIBHYIO PACWICHEHHOCTh PACTHTEIBHBIX
coo011eCcTB

CTpOoeHue pacTUTETbHBIX
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3Mmenenus PacTUTEIBLHBIX
COOOIIIECTB. BosnerictBue
YeJI0BeKa Ha PACTHTEIIBHOCTb.

CYTO‘{HLIG 151 CC30HHEIC
paCTI/ITeHLHLIXCOO6H_[eCTB ax.
HeO6paTI/IMLIe HN3MCHCHUA

U3MCHEHHSI B
OObpatumsie
pacTUTENbHBI X

=

OnuchIBalOT CyTOUHBIE U CE30HHbIE M3MEHEHUS B
pacTUTENBHBIX COOOIIECTBAX.
I'pynnamu o 3—b5 4yesnoBek 00CIEAYIOT COCTOSIHHUE




coobmiectB. CMEHBI PACTUTEIBHBIX COOOIIECTB.
3apacranue o3epa Bo3zeiicTBue uenoBeka Ha pac-
TUTEJIBHOCT. HcueznoBenue JIECOB.
OnycTeIHUBaHHUE.

Ilpakmuueckasn paboma 6 «I3y4eHrue COCTOSIHUS
CO00I1IeCTBA NMPUIIKOJIBHOTO y4acTKa, FOPOJICKOTO
napka, CKBepa

pPaCTUTCIbHOCTU Ha [PUIIKOJIBHOM Y4YaCTKC, B
napke, CKBCpEC W T. HO., BBIACHANOT CTCIICHb
AHTPOIIOTCHHOI'O BJIMAHUA HA PACTCHUA

Tema 15. Oxpana pacTrutesibHOro Mmupa (4 1)

33 | Peakue u oxpansiembie pacte- | OOegHEHHE BUIOBOTO Pa3HOOOpa3us pacTEHUN. OnpenensioT TPUYHHBI O00ETHEHUS BUIOBOTO
Hus. KpacHble KHUTH. Penkue u oxpansemsle pacteHus. KoHTpoisb u pazHooOpas3usi pacreHuil. IlpuBoaar mnpuMepsl
HaOmoIeHus 3a cocTosiHueM pacteHuil. KpacHble | penkux u  oxpaHseMbIx pacteHuid. HasbiBaror
KHHTU. penKHe U OXpaHseMble paCTeHUS CBOE MECTHOCTH.
OnpenensroT MTOHATHUSA «penxue
pacTeHus,
«oxpaHsiemble  pacteHus», «KpacHas  kHura,
OXpaHsieMble TEPPUTOPHI.
34 | Oxpansiemble TeppuTopur U ux | OXxpaHsemble TEPpUTOPMM W WX 3HadeHHe. | [IpuBOAAT MpUMEpHI OXpaHAEMBIX TEPPUTOPUN U
3HauYEHUE. 3aroBEeIHUKY. HanuoHaneHble  mapku W | XapaKTEpPU3YIOT MX POJIb B COXPaHEHUU

MaMSATHUKH TTPUPOJIBI.
IIpakTnyeckas padora7.
«Oxpansemsble Tepputopuu Poccum.

BUJIOBOTOpa3HOOOpa3us. XapaKkTepusyroT
OCHOBHBIE 33J1a4M3aI0BEIHUKOB u
HallMOHAJIbHBIX MapKOB.
OOBSACHAIOT LI€Tb CO3/IaHuUs TAMSATHUKOB MPUPO/IBL.
C nomomurpto kaptel «OxpaHa npupobl Poccun»
3HaKOMSITCA C  pa3HooOpasuem
OXpaHsEMBbIX
Poccum u ¢
OXpaHsAEMbIMUPACTEHUSIMU CBOEH

TepPUTOPUI

MCCTHOCTH.




OcHoBHOE coep:KkaHue Y4eOHOro Kypca B 7 KJiacce .

BBenenune. DKkoy10Tusi JKUBOTHBIX: pa3/ies HAYKH U yueOHbIil mpeamer. (1 yac)

DKOJIOTHSI JKUBOTHBIX Kak pas3/ien Hayku. buocdepHas poyib KHBOTHBIX Ha IIJIaHETE 3eMIIS.
Muoroo6pa3ue BIUSHUS KUBOTHBIX Ha OKpYyXKarouyto cpeny. OcoOeHHOCTH B3aUMOJCHCTBUS )KUBOTHBIX U
Cpelbl OOUTaHUS.

OcCHOBHBIE NOHATHSA: JKOJIOTHUS KHNBOTHBIX, 61/100(1)epHa$1 POJIb KMBOTHBIX, B3aUMOCBA3b JKUBOTHBIX C
OKpYKaroLIEH CPeIou.

Pazjnen Nel. YeiioBus cyniecTBOBaHMS KUBOTHBIX (4 yaca)

Uto okpyxaer xuBOTHBIX? Cpenma oOutanus. Cpenbl KU3HH: HA3eMHO-BO3AYIIHAs, MMOYBEHHAs,
BOJHAs, opraHu3MeHHas. MHorooOpa3ue ycioBuid obutanusi. Cpeapl KU3HU. B3auMOCBs3M OpraHu3Ma |
cpenbl obutanus. [Ipexensr cymecrBoBanust xku3HH. [IpenenbHbIe YCIOBHUS CYIIECTBOBAHHS >KUBOTHBIX.
Ananranun
OcHoOBHbIE NOHSTHSA: Cpela OOWTAHUS, YCIOBHUS CYIIECTBOBAaHHWS, W3MEHUYUBOCTH YCIOBUM, aBTOTPOQBHI,
reTepoTpodbl, MACCUBHOE NMUTAHKE, AaKTUBHOE MMUTAHKE, aJIalITAIlUU.

Ikcekypeus Nel «YcinoBus 0OUTaHUS JKUBOTHBIX)
Pazgen Ne2. Cpenpl oouTanus ;kuBoTHBIX (12 yacoB)

Hazemnuas cpena oouranus. JKuoTtHsiit Mup cymu. OcoOeHHOCTh YCIOBHM 00MTaHUS U pa3HOOOpa3us
KUBOTHBIX TYHJPHI, JIECOB YMEPEHHOW 30HBI, CTEMeW, CaBaHH, MPEPHUH, MYCThIHb, TPOMUYECKHUX JIECOB,
TOPHBIX o0sacTei.

Bonnas cpena obutanus. YcinoBus 0OMTaHUS KUBOTHBIX B Boje. OTIu4Ms OT ycIoBUM OOMTaHMS Ha
cyme. [IpucnocoGnenns )KUBOTHBIX K KU3HH B Bojie. OCOOCHHOCTH JKM3HU JKMBOTHBIX B MOPSIX M OKEaHaXx,
MIPECHBIX BOJIOEMaX.

[TouBa kak cpema oOuTaHUS KUBOTHBIX. JKMBOTHBIM MHp MOYBHL [IpucrocoOneHus KUBOTHBIX K
YKU3HU B ouBe. [I0YBEHHBIE )KUBOTHBIE U TUIOJOPOIHE ITOYBBI.

XKupoit opranu3m Kak cpena oOMTaHUs )KUBOTHBIX. [Ipucnoco6aeHus y ;KUBOTHBIX K KU3HU B KMBBIX
OpraHu3Max.

OcHoBHbIE IOHATHSA: BUIOBOE pa3HOOOpas3ue, MPUPOIHO-XUMUYECKUE 30HbI, CYIIa, BOJOEMbI KaK KHUIIULIE,
OeHTOC, MJIAHKTOH, MOYBA Kak crenuduueckas cpefa oOuTaHUs )KUBOTHBIX.
Paznen Ne3. Buornuyeckue OTHOIIEHHS B SKU3HHU KUBOTHBIX (20 yacoB)

[Iuma u ee posap B )KMU3HU KUBOTHBIX. THUIBI MUTAaHUS )KUBOTHBIX. PacTUTENBHOSAHBIE U IIOTOSIIHBIE
*UBOTHbIE. JKuBOTHBIE- campodaru. AKTUBHOE W MACCHBHOE MUTaHHWE. YOEXKUINA, YKPBITHS U KUIHILA
KUBOTHBIX. OTHOIIEHUS >KMBOTHBIX C MPEICTABUTENIIMM JPYrUX LAPCTB >KUBOM mpuponabl. PacteHus B
YKU3HU KUBOTHBIX. JKMBOTHBIEC B KU3HHU pacTeHH. [IniieBble OTHOLIEHNS MEXy )KUBOTHBIMU Pa3IUYHBIX
BUI0B. [InmieBbie cBsi3u. XUIHUKY U xKepTBbl. OTHOLIEHUS «I1apa3uT — X034UH». Henumesble OTHOLIEHUS
MEXAY OKUBOTHBIMH  pa3nuuHbix BujaoB. Kommencamuzm. HaxmebuuuectBo.  KBapTupaHTCTBO.
KoHKypeHTHbIE U B3aMMOBBITOJHbIE OTHOLLIEHUSI MEXY BUAaMU. OTHOILLIEHUS] MEXY )KMBOTHBIMH OJHOTO
BHJIa: oOpa3oBaHUe Map, pa3MHOKEHHE, CEMbs, POJCTBEHHUKH, coceau. Poaurenn u motoMcTBo. 3a60Ta 0O
noToMcTBe. ['pynmnoBoii 06pa3 xu3nu. TeppuropuanbHoe OBEICHUE.

OcHOBHbBIE TOHATHS: BHYTPUBUJOBBIE B3aUMOOTHOILIEHUS, TEPPUTOPUAIIbHBIE B3aWMOOTHOLIEHUS,
KU3HEHHOE MIPOCTPAHCTBO, XUIITHUK U JKEPTBA, NMUIIEBbIC CBS3H, B3aUMHOE MPUCIIOCOOICHHE, COKUTETHCTBO,
B3aMMOIIOMOIIb, JKUJIHIIE >KUBOTHOTO, MHOTOOOpa3ue >KUJHIL: Yo, HOpa, JIOTOBO, JIeKOUIIE, JEkKKa,
THE3I0.

Pa3nes Ne4. HeskuBasi npupoaa B sKU3HM :KMBOTHBIX (18 yacos )

CBet B U3HU XKUBOTHBIX. CBeT Kak 3Kojorudeckuil ¢akrop. OTHOIIEHUE KUBOTHBIX K cBeTy. Kak
KUBOTHBIE BOCIIPHHUMAIOT CBeT. JIHEBHOM, CyMepeUHbIi 1 HOUHOM 00pa3 )KU3HU KUBOTHBIX.

3HaueHue BOJbI B )KU3HU KUBOTHBIX. Bosa kKak HE00X0AMMOE yCIOBHE KU3HH )KUBOTHBIX. BIa)KHOCTH
KaK DKOJIOTHYECKU (hakTop. DKOJOTUYECKHE TPYIIIHI )KUBOTHBIX 1O OTHOILIEHUIO K Boje. [Ipucnocobnenue
KUBOTHBIX K PAa3JIMYHBIM YCIOBHUSM BiaXHOCTU. llocTymieHne BOJbI B OpraHu3M >KMBOTHOTO U €€
BBIJICTICHHE.

3HaueHue Teruia i SKU3HEACATeIbHOCTH JKMBOTHBIX. TemmepaTypa Kak JKOJIOTHYECKUH (akKTop.
TemmnepaTypHble MPEeIbl )KU3HU. DKOJIOTMUYECKUE TPYIIbI )KUBOTHBIX M0 OTHOIIEHHIO K TEILTY.

TemnepaTypHble aganTalMd  XOJOJHOKPOBHBIX M  TEIJIOKPOBHBIX JKUBOTHBIX. JlBUrarenbHas
AKTUBHOCTh W CIITYKa. Peaknuu y >KUBOTHBIX HAa HM3MEHEHHsI TemmepaTypbl. CrocoObl peryisiuuud Te-



IJIOOTAAYH Y )KUBOTHBIX.

3HaueHue BO3JyXa B JKM3HU JKMBOTHBIX. ['a30BBIi COCTaB M JBWKEHHME MacC BO3JyXa Kak
9KOJIOTHYECKUE (PAKTOPhI B JKU3HU KUBOTHBIX. KHCIOpOI W yriekuciblii ra3 B JKM3HHM >KUBOTHBIX.
[TpucnocobneHns y >kMBOTHBIX K U3BJICUCHHIO KHCIOPOa U3 OKpYyXKaromel cpeapl. [IpIxanue >KUBOTHBIX.
OcHOBHbBIC NMOHATHSA: OPraHbl 3pEHMsS] M OPraHbl CBEUYEHMsSI, JHEBHBIE >KUBOTHBIC, HOUHBIE >KUBOTHBIE,
CBETOBOW PEXUM, COJIEP’KaHUE BOJbI, MOCTYIUIEHHE BOJbl B OPraHU3M, BbIJICJIIEHUE BOJBI U3 OpraHHU3Ma,
XOJIOJIHOKPOBHBIE JKMBOTHbBIE, JBUraTEIbHAsl aKTUBHOCTD, CISYKa, OLENEHEHUE, TEIJIOKPOBHBIE KUBOTHBIE,
OKHCIICHHE, Ta30BBIH COCTaB aTMOC(heEphI, COJIEpKAHNE KUCIOPO/Ia B BOJE, AbIXaHHE BOJIHBIX )KUBOTHBIX.
Jlabopamopnasa paboma. Peakuysi 10K€BbIX YepBEH Ha Pa3IMUHYIO BJIaXKHOCTb IIOUBBHI.

Jlabopamopnasa paboma. [IpuxeHune ameObl Ipy pa3HbIX TEMIIEPATYPAX.
Jlomawmnana npakmuueckasa paboma. CpaBHEHHE MPUCIIOCOOTECHUN MIIEKOMUTAIOIIUX K BO3AYIIHOW U
HAa3€MHOM cpellaM >KU3HH.

Paznen NeS Ce30HHbIe M3BMEHEHHUS B JKU3HHU )KUBOTHBIX (4 yaca)

Ce30HHBIE M3MEHEHHS B JKU3HU KUBOTHBIX KaK MPHUCIOCOOJIEHUE K HW3MEHSIONUMCS YCIOBUSIM
cymecrBoBanus. Ouenenenue. Cnsuka. Ilpucnocobienus Mopdonorudeckue, (U3HOIOTHUECKUE U
noBesieHYecKkne. Murpamuu 1 KoueBku. Murpammu Kak mpucrnocoOIeHne K Ce30HHBIM U3MEHEHUSIM YCIIOBHM
obuTaHusl.

OcHOBHbBIE OHSATHS: OIICTICHEHHE, CIISTYKA, JTTMHA CBETOBOTO JIHSI, MUTPAIH, KOUEBKH.
Jlabopamopnaa padoma. BnusHue CE30HHBIX M3MEHEHUM HA Pa3BUTHE HACEKOMBIX, BCTPEUAONIMXCS Ha
MIPHUIITKOJIFHOM YYacCTKe.
Homawnas npakmuueckas paboma. eHonorndeckre HaOIIOIEHNS 3a )KUBOTHBIMU 3UMOU U BECHOM.
Pa3znen Ne 6 Unci1eHHOCTD sKHBOTHBIX (4 4aca)

[Momynsaumu >kuBOTHBIX. CBSI3pb MEXIY MOMYIANUSIMUA. YHUCIEHHOCTh W TUJIOTHOCTH TOMYJISITUH.
KonebGanus uuciaenHoctu nomyssiiuil. PoxknaeMocTb, cMepTHOCTb, KOJIEOAHHSI UYUCICHHOCTH >KUBOTHBIX.
Benbiky ynciaeHHocTy. /J{luHamMuKka 4uciIeHHOCTH Pa3TIUYHbIX BUIOB )KMBOTHBIX.

OcHoBHbIE TOHATHSI: O00JAaCTh PACHPOCTPAaHEHUS, HEOJHOPOAHOCTh CpEAbl, IUIOTHOCTbh HAaceleHHs,
YHCJIEHHOCTh MOMYJISILIUY, TUHAMHUKA YHCIICHHOCTH.
Jlabopamopnas padoma. OnipeneneHne YuCICHHOCTH U INTIOTHOCTH MOMYJISALMN KUBOTHBIX.

Pa3znenNe 7 U3MeHeHusi B ;kuBoTHOM Mupe 3emiu (84acoB)

N3meHeHns B XKMBOTHOM MHpe 3emid. Vcue3HyBIIME M HCUYE3ArOIIME BUIbBl KUBOTHBIX. [IpnumHBI
COKpAIlEHUS] YUCICHHOCTH BUJOB >KMBOTHBIX. BhIMUparomue u BbIMEpIINE BUIbI KUBOTHBIX. EcTecTBeHHOE
BoiMupanue. OxpaHa KHUBOTHbIX. Penkue u oxpansemble xuBOTHble. Kpacnas kuura. OxpaHsemble
TEPPUTOPUU: 3aMIOBEIHUKY, 3aKa3HUKH, HAITMOHATIbHbIE TAPKH, TUTOMHHUKH.

XKuBoTHble U duenoBek. Vcropus CTaHOBIEHUS B3aMMOOTHOIICHHWN YENOBEKAa U JKUBOTHBIX.
OpoManiHuBaHUe >KMBOTHBIX. BiusHue dvenmoBeka Ha JuKylo npupoay. Oxota u mpombiced. JKUBOTHBIE
HACEJICHHBIX MyHKTOB. JKuibe yenoBeka Kak cpefia OOMTaHUs KUBOTHBIX.

OcHoOBHbIE NOHATHSA: MHOTOYHCICHHBIE BHJIbI, MAaJOYUCICHHbIE BHUJbBI, JEATEIBHOCTh  4YeJOBEKa,
3arps3Henus. KpacHas kHUTra, ricuesarolue BHU/Ibl, OXpaHa KMBOTHBIX, KUJIbE YelIOBEKa Kak cpefa oOuTaHus
JUIS )KUBOTHBIX, 3aKa3HUK, HAIIMOHAJIbHBIN MapK.

IkekypcuaNe2. Dkckypcus Ha OJHY W3 ONMKAMIIMX OXpaHAEMBIX MPUPOIHBIX TEPPUTOPUN
(MaMATHUKOB MPUPOIbI) UITU B KPAaCBEAUECKUN MY3eil.

TemaTH4eckoe NIIIAHNPOBAHHE NPOrPAMMBbI «JKOJIOTHS»

Neni/m Tema Bcero
YacoB

1 JKOJIOTHS KUBOTHBIX: pa3/ie] HAYKH M YueOHbIil npeameTr 2

2 Paszpnen Nel. YeiioBus cymieCTBOBAHHMSA KUBOTHBIX 4

3 Pazpnen Ne2. Cpeabl 00UMTaAHHMSA KUBOTHBIX 12

4 Pa3nen Ne3. buornyeckue oTHOILIEHUS B KH3HH sKMBOTHBIX 20

5 Paszpnen Ne4. He:xxuBasi npupoa B KU3HM KHBOTHBIX 12

6 Paznen NeS Ce3onHble H3MEHEHHUS B ;KH3HH ;KHNBOTHBIX 4

7 Paszgen Ne 6 UnciieHHOCTD sKHBOTHBIX 4




Pa3zneaNe 7 U3MeHeHuUs1 B 5)KUBOTHOM MHpe 3eMJIH

3aK/II04UTeNbHBIN YPOK M0 KYPCY «IKOJIOTHSA JKHBOTHBIX»

uToro
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KajenaapHo-teMaTH4eCKHil IVIAH POrPaMMBbI BHEYPOYHOM AeATEIbHOCTH

«IKOJIOTHA»
Ne Hara Tema CoaepikaHue TeMbl Buapl nesiTe/IbHOCTH yYAIIMXCS
BBenenne. Jxo/10rust AKUBOTHBIX: pa3Jes] HAYKU U y4eOHbII npeamer (2 1)

11 BBenenne. JkoJiorusi DKOJIOTHS KUBOTHBIX: pa3zjien Hayku | OnpenensioT MOHATHE «IKOJIOTHS )KUBOTHBIX». Xapak-
JKHBOTHBIX: pa3ies HAayku | U yueOHbI mnpenmer. buocdepnas | Tepu3yroT OMocepHyro poib )KUBOTHBIX Ha IJIAHETE
U YueOHBbIi npeamMer. pOJIb KUBOTHBIX Ha TutaHeTe 3emis. | 3emuts. [IpuBOaAT mpuMepsl BIUSHUS )KUBOTHBIX Ha

MHorooOpa3ue BIMSHUS JKUBOTHBIX | OKpYXaromiyto cpeny. OnucbiBaloT 0COOEHHOCTH B3au-
HA OKPYKAIOWIYIO CPENY. MOJICUCTBUA )KUBOTHBIX C OKPYKAIOIIEH cpeaoil. Yua-
CTBYIOT B OOCYXKJIEHUH TTPOOJIEMHBIX BOIIPOCOB. [ 0OTOBST
KpaTKHe COOOIICHMS.
Pazjnen 1. YciioBus cylecTBOBaHUS KHBOTHBIX (2 1)

2.1 Cpena oduranus Cpena oOutanus. Cpensl sxu3HH. | [IpuBoaST mpuMepsl MHOTOOOPA3us yCIOBUN OOUTaHMUS.
JKHBOTHBIX M YCJIOBHA cy- | MHorooOpa3ue  ycioBuil  cpenbl. | XapakTepusyloT cpe/ibl Ku3HU. ONHCHIBAIOT B3aUMOCBSI3H
1IeCTBOBAHHUAI. [Ipenensl cymiecTBOBaHUS KH3HU. | OpraHu3Ma U cpefbl oouTanus. Onpeaensior npeaeiabHbIe

Ananranuu. YCIIOBUS CYLIECTBOBAHUS KUBOTHBIX.
OnpenenstoT MOHATUS «aBTOTPOPBI», «TeTePOTPOBI,
«IMaCCUBHOE NMUTAHUEY», AKTUBHOE TUTAHHE.
3.2 IkckypeusnaNel «Yceaosusi | Cpena oOutanus. Cpeapl >ku3HH. | PaboTa ¢ HHCTPYKTHBHBIX KapTOUYeK 1Mo anroputMmy. Pabora

00MTAHUS JKHBOTHBIX».

MHoroo6pa3ue  yciIOBUH  CpEJBbl.
[Ipenenbl cymiecTBOBaHUS HKU3HHU.
Ananranuu.

B MaJibIX rpynmax. CocraBieHue otyeta. PeHOIOrHIecKre
HaOJIFOIEHUS.

Pa3znea Ne2. Cpennl o0uTanusi ;kuBOTHBIX (1249acoB)




XapakTepu3yloT HAa3eMHO-BO3IYIIHYIO Cpedy OOWTaHWMS.
OnucelBaloT MPUCHOCOOJIEHUS y >KMBOTHBIX K JKU3HM B
HA3eMHO-BO3AYIIHOM cpene. ONUChIBAIOT >KUBOTHBIA MHUP
Cymu. XapaKTepu3yloT 0COOCHHOCTH YCIIOBUN OOUTAHHS U
pazHooOpa3ue >KUBOTHBIX TYHJIpbI, JIECOB yMEpPEHHOU
30HBI, CTENEH, CABAaHH U IPEpPUH, IIyCTbIHb, TPOIUYECKUX
JecoB, TOopHbIX obOsacteil. IlpuBogsaT mnpuMepsl BHAOB
KUBOTHBIX OOWTaTeNe TYHApHI, JECOB YMEPEHHOW 30HBHI,
CTEIEeH, cCaBaHH U NPEpHUH, MyCTbIHb, TPOIIMYECKUX JIECOB,
ropueix obOmacredt. I[lpuBoasr mnpumMepsl ajanrauui y
JKABOTHBIX K BBICOKMM TEMIIEPATYPaM U HEJOCTATKY BOJIBI.

XapakTepu3ylT BOIHYIO cpeny obutanus. ONUCHIBAIOT
yCIIOBHSI OOMTAHUS KMBOTHBIX B Boje. OOBSICHAIOT, 4eM
OTJIMYAIOTCST YCJIOBHUS CYIIECTBOBAHHS JKUBOTHBIX B BOJIE
OT yCJIOBUM CYIIECTBOBaHMS Ha cymie. [[puBoasT mpumepsl
MPUCTIOCOOIEHUH JKUBOTHBIX K KHU3HHU B BoJe. OOBSICHSIIOT
OCOOCHHOCTH HU3HU XUBOTHBIX B MOpPSX M OKEaHax, B
IOpecHbIX Bojgoemax. [IpuBomsT  mpumepsl  BHJIIOB
KUBOTHBIX — OOHMTATEJIC MOPEH,

4.1 HasemHoO-BO31ylIHASA JKuBotuble  TyHApbl.  JKHBOTHBIE
cpela sKU3HU: TYHAPA, JIECOB yMEpPEHHOU 30HBI. JKMBOTHBIE
Jieca yMepeHHOM 30HbI, CTeleH, CaBaHH U IIPEPUIL.
CTelH, CABAHHBI H
Npepum.
5.2 HasemHo-BO31yIHAS JKuBotHble mycThIHB. JKMBOTHBIE
cpela sKU3HHU: MYCThIHH, Tponuyeckux JiecoB. JKUBOTHbIE
TPONMYECKHeE Jeca M Top- | TOPHBIX 00JIacTel.
Hble 00J1aCTH.
6.3 Boanas cpena ku3Hu. Boma — 10M U1 KUBBIX CYIIECTB.
VYcnoBust oOuTaHMS JKUBOTHBIX B
BOJIE. Ornnuust oT YCIIOBUU
obuTaHus Ha cyle. [Ipu-
CMOCOOJICHUSI Y KUBOTHBIX K KH3HH
74 Boanas cpena kusnu. B Bome. OCOOGEHHOCTH  KHM3HH
KHUBOTHBIX B MOpsSX, OKeaHax M
IPECHBIX BOJOEMaX.
8.5 7KuBOTHBIII MUpP MOYBBI. [TouBa kak cpena OOHMTaHUS KU-

BOTHBIX. JKHUBOTHBIE, oOuTaloNINe B
MOYBE. [TpucnocoOnenus y
KUBOTHBIX K JKU3HM B TIOYBE.
[TouBeHHblE KUBOTHBIE M  IUIO-
JOpOJI€ TIOYBHI.

XapakTepus3yloT MOYBY KaK cpeAy OOMTaHMs KUBOTHBIX.
OOBACHAIOT, YeM YCIOBHUS CYIIECTBOBAHUS MOYBEHHBIX
JKUBOTHBIX OTJIMYAIOTCA OT YCJIOBUHM CYLIECTBOBaHHS B
npyrux cpefax. ONHCHIBAIOT KUBOTHBII MHp TOYBBI.
[TpuBOIAT pUMEPHI TPUCTIOCOOICHUI KUBOTHBIX K KU3HU
B niouBe. OOBSACHSIOT B3aUMOCBSI3b MTOUBEHHBIX JKUBOTHBIX




9.6

7KuBoii opranusm Kak
cpena oOUTAHMSA.

Ocob6ennoctu OpraHu3MEHHOU
cpenbl  ku3HM.  Ilapazurnueckuit
o0pa3 KHU3HH: IUIIOCBI U MHHYCHI.
BHyTpeHHHE ¥ BHEUIHHE Iapas3HTHI.
Kax JKUBOTHBIC- X03s€Ba
3aLIUINAIOTCS OT Mapa3HTOB.

XapakTepusyloT >KHBOW OpPraHW3M KakK cpely OOHWTaHUs
KUBOTHBIX. [IpuUBOAAT mpUMeEpHl MPUCHOCOOIEHUS Yy
JKABOTHBIX K JKM3HU B JKUBBIX OpranusMmax. HaseiBaror
OCOOCHHOCTH OPraHM3MEHHON cpeabl >ku3HU. [lpuBonsr
IIpUMEPBl  )KMBOTHBIX — BHEIIHUX W BHYTPEHHMX
napasutoB. [IpuBoaaT npuMepsl MNPUCHOCOOIEHUH Y
JKABOTHBIX-X035€B, KOTOPBIE IO3BOJSAIOT MM 3aIUIIATHCA
OT Mapa3uToB.

Pa3znen Ne3. Buoruueckue OTHOLIEHHS B ;KH3HHU KUBOTHBIX (20 yacoB)

10.1 IMuma u ee poab B :ku3HM | TUNbl TNUTaHUS JKUBOTHBIX. Pac- | XapakTepusyloT THUN NHUTaHUSA XKUBOTHbIX. CpaBHHUBAIOT
KHUBOTHBIX. TUTENBHOSHBIE M IUIOTOSIHBIE | aBTOTpOGHBIM U rerepoTpodublii Tumel nuTanus. Co-
*KUBOTHbIE. JKUBOTHBIE-canpodaru. | CTaBISAIOT CXeMYy — KJIACCU(UKALUIO )KMBOTHBIX 10 TUITY
AKTHBHOE U MTACCUBHOE MUTAHUE. numy. [IpuBoaAT mpuMepsl PAacTUTENBHOSTHBIX M ILJIO-
TOSIAHBIX, HACEKOMOSITHBIX W BCESHBIX >KUBOTHBIX; KH-
BOTHBIX-(UIIBTPATOPOB, KUBOTHBIX-canpodaros.
XapakTepu3yloT M CPaBHMBAIOT AKTHUBHOE M IACCUBHOE
nutaHue. [IpuBOAAT mpHUMEpbl AKTUBHO U IAacCHUBHO
MUTAIOLIUXCS )KUBOTHBIX.
11.2 Yoexuma, ykpoiTusa u | Kunmme kak cpega obutanus U | XapaKTepU3yHOT JKWIMIIE Kak cpeay OOMTaHUS U OJHO U3

AKNJINIIA dKUBOTHbBIX.

OJHO U3 BAXKHEHIIMX  YCIOBUH
CYIIECTBOBAHUS JKUBOTHBIX.  J[s
4ero JKHUBOTHOMY JKU3HEHHOE

pocTpaHcTBO. '€ crpsTaThCcs IMOJ
BOJOM U Ha cymie. PaznooOpasue

BOXHEUIIMX  YCJIOBUUA  CYIIECTBOBAHMS
OnuceIBalOT pa3HOOOpa3Ue SKUITHIL.
OnpenensitoT MOHATHS (GKUIUIIE JKUBOTHOTOY, <«JIYILJION,
«HODPAY, «JIOTOBOY, «ISKOHILEY, WICKKA», «THE3I0»

KHNBOTHBIX.




12.3

OTHoOLIEeHNs KUBOTHBIX €
NpPeACTABUTENAMHU JIPYTUX
LAPCTB KUBOH NPHPOABI.
Pacrenus B KUZHU
JKUBOTHBIX.

JKuBotHble m pacteHus. B3aumHoe
BIIUSHHUE JKUBOTHBIX U PACTCHUM.
JKuBoTHBIE-BEreTapuaHIbl. 3€JIEHbIE

YacTH pacTeHWd — [uma Uit
JKUBOTHBIX. PacnpocTpanenue
IIJI0J0B U CEeMsSH  pacTeHuu
KUBOTHBIMHU. KuBoTHbIE u
MHUKPOOPraHU3MBbI (OakTepuu,
BUPYCHI).

[TpuBOIAT mHpUMEPHI IJIOJOSAHBIX, 3EPHOSIIHBIX U Ce-
MEHOSIIHBIX JKUBOTHBIX W JKUBOTHBIX, IHUTAIOLIUXCS 3€-
JCHBIMH 4YacTsIMHU pacTeHuid. OOBICHAIOT OMOJOrMYecKoe
3HaUEHUE PacCHpOCTPAHEHUS IJIOJIOB U CEMSH KUBOTHBIMH.
XapakTepu3yroT BIUSHHUE )KMBOTHBIX HAa PaCTUTEIILHOCTH B
MecTaXx BOJONOS U OTAbIXa; BIMSHHE  KOIBITHBIX
YKUBOTHBIX Ha COCTOSTHUE MTaCTOMILI.

OnucelBalOT CBSA3b <CGKUBOTHBIE M MHUKPOOPraHU3MBI.
VYKa3bIBalOT pOJIb MUKPOOPTaHU3MOB B KH3HU >KMUBOTHBIX.
[IpuBomAT mnpuMepsl OaKTepUaNbHBIX, BHUPYCHBIX U
rpuOKOBBIX 3a00JIEBAHUIN KUBOTHBIX.

13.4 7KuBOTHBIE B JKM3HH 3HayeHWe OKMBOTHBIX B JKHM3HH | XapaKTepHU3YIOT 3HAU€HUE XMBOTHBIX B XKU3HH PACTEHHM.
pacTeHui. pacrennit. JKHBOTHBIE — JHCTOEBI | ONUCHIBAIOT OMOJIOTHYECKHE OCOOEHHOCTH >KHM- BOTHBIX-
u mapasuThl. ONbUIEHHE DPACTE€HMH | JIUCTOENOB M KMBOTHBIX-IIAPA3UTOB. [IPUBOAAT IpUMEPHI
JKUBOTHBIMH. HacekoMOsAIHBIE | XKMBOTHBIX-JIMCTOEI0B Hu Mapa3suToB. OOBsCHAIOT
pacTeHus. OMOJIOTUYECKOE 3HAYEHHUE OIBUICHUS JUIS paCTeHI/Iﬁ u
KHUBOTHBIX. ONUCHIBAIOT OHOJOTHYECKHE OCOOCHHOCTHU
HAaCeKOMOSAHBIX  pacteHuil.  [lpuBomsr MIPUMEPHI
KUBOTHBIX — ONbLIUTENEH pacTteHui. [I[puBoasST puMepsl
HAaCEKOMOSIHbIX PACTEHUM.
14.5 IIumeBble OTHOLIEHUS Tunel OTHOLICHUN MeXay | XapakTepU3ylOT OTHOLIECHUSI MEXK]y )KUBOTHBIMU pa3-

MEXIY )KUBOTHBIMH
PAa3JIUYHBIX BUI0B.

JKUBOTHBIMU Pa3HbIX BUJIOB.
XUITHUKHU U )KEPTBHI.

CriocoOBbl 3alIUTHl OT XUIIHUKOB.
[Tapa3utsl 1 x035€Ba.

I'He3/10BOM TTapa3uTU3M..

JIMYHBIX BUJIOB.
[TpuBOIAT IPUMEPHI Pa3IMUHBIX (POPM B3aUMOJICHCTBUS
MEX/1y )KUBOTHBIMHU.

OnpenenstoT NUILEBLIE CBSI3U.

CTposT NUIIeBbIC LEMH.

PaznuyaroT XUIIHUKOB U KEPTBBI.

XapakTepus3yloT OHOJOTHYECKHE OCOOCHHOCTH XHUIIHUKOB




15.6

IIuineBbIe OTHOIEHHS
MEXKIY )KUBOTHBIMU
Pa3JIUYHbLIX BU10B.

Y KEPTB.

[TpuBOIAT pUMEPHI pa3HOOOPA3HBIX CIIOCOOOB 3aAILUTHI OT
XMILHUKOB.

XapakTepu3yloT OTHOLIEHUS «Iapa3uT — XO35UH», IPUBO-
JAT IPUMEPBI.

OnuceIBatOT rHE3/I0BOM NApa3UTU3M.

16.7 Henumennbie orHomenuss | KomMeHcanmmsM (HaxineOHUYeCTBO | XapaKTepU3yOT HaxXJIEOHHMYECTBO M KBAPTHPAHCTBO KaK
MeXKAY KUBOTHBIMHU KBapTUPAHCTBO). ($hopMBI KOMMEHCATU3MA.

Pa3JIMYHBIX BHIOB. JKuBoTHBIC-HAXJICOHUKH W KUBOT- | [I[pUBOAAT  TpUMEphl  KUBOTHBIX-HAXJICOHHKOB  H
HBIC-KBapTUPAHTEHI. YKUBOTHBIX-KBAPTUPAHTOB.
B3auMoBBITOTHBIC oTHOMICHUsT | ONMHUCHIBAIOT KOHKYPEHTHBIC W B3aUMOBBITOJHBIE OTHO-

17.8 HenuueBbie OTHOMIEHHUsT | MEXIY )KUBOTHBIMHL. IICHUSI MEXY JKUBOTHBIMH Pa3IMYHBIX BHUJIOB KakK IPH-
MEIKILY KHBOTHBIMH KoHKYpeHTHBIC OTHOIICHHSI MEXKJY | CIIOCOOJICHHS K COBMECTHOMY OOMTAHHUIO.

PA3IMYHBIX BHIOB. BHJIAMHU. [TpuBOIAT TIpUMEpHl B3aMMOBBITOJIHBIX W KOHKYPEHTHBIX
OTHOIIEHUH MEX1y )KUBOTHBIMHU.

18.9 OTHoOlIEHUST MEXKTY [Touck u BeIGOp OpayHOro MapTHEpa. | XapaKTepu3ylOT OTHOLIECHUS MEXIY *XKHUBOTHBIMU OJHOTO
JKHBOTHBIMH OTHOTO BH/Ia: | 3alaxoBble, 3BYKOBBIEC U 3pUTeNbHbIC | BUAa. OMNUCHIBAIOT BHYTPUBUIOBBIE B3aUMOOTHOULICHMUS,
odpa3oBaHue map, CUTHAJIBL. YXaXXUBaHUE. CBA3aHHBIE C OOpa3oBaHMEM TMap U Pa3MHOKCHHEM.
Pa3MHOKeHUe. OnuceIBaloOT 0COOECHHOCTH IOWCKAa U BBIOOpa OpayHBIX

NapTHEPOB Yy pa3IUYHBIX BHUIOB >KUBOTHBIX. [IpuBOnsT
PUMEpPHI 3aI1aXOBBIX, 3BYKOBBIX U 3PUTEIbHBIX CUTHAIOB Y
KUBOTHBIX. [IpHUBOIAT mpuMeEpbl yXaKUBaHUS Y

19.10 OTHoOLIEHUS MEKIY Ponutenu u moromctBo. 3200Ta 0 XapakTepus3yloT OTHOIICHUS MEXIY XUBOTHBIMU OJHOTO

’KMBOTHBIMH OJTHOTO BH/Ia:
ceMbsl, PO/ICTBEeHHUKH,
cocean.

noToMmcTBe. ['pynmnoBoii oOpa3
KU3HU. JInaepsl 1 NOTYMHEHHBIE.
TeppuropuaibHOE OBEACHUE

Buja. ONUCHIBAIOT B3aMMOOTHOLICHUSI MEX/1y POJUTEIIMU
U TOTOMCTBOM.  XapaKTepU3yHOT  OCOOEHHOCTH H
OOBSCHSIOT 3HAa4YeHUE TPYNIIOBOro o0Opa3a XHU3HH y KH-
BOTHBIX. [IpMBOIAT HmpUMEpPHl W ONMUCBHIBAIOT IOBEIECHUE
KUBOTHBIX, BEAYLIUX I'pyNnoBoi obpa3 xu3Hu. [IpuBoasr

Paznen Ned4. HesxnBasi npupoaa B KU3HH KMBOTHBIX (124yacoB)




20.1

CBeT B JKM3HH KHUBOTHBIX.

CBeT B XHM3HU KUBOTHBIX. CBET Kak
sKoJioruueckuit pakrop. OTHOIIEHUE
KUBOTHBIX K cBeTy. Kak KuBOTHBIE
BOCIIPUHUMAKOT  CBET.  /IHEBHOW,
CYMEpEUYHBII U HOYHOUM 00pa3 *KU3HU
YKUBOTHBIX.

(Hudposas nadopaTtopus Relton ¢
JATYUKOM)

OnucelBalOT OTHOLLEHUE JKUBOTHBIX K CBETY. Xapakre-
pHU3YIOT CBET Kak OdKojormueckuii ¢akrop. I[IpuBogsr
IPUMEPHl JTHEBHBIX, HOYHBIX M CYMEPEUYHBIX >KMBOTHBIX.
OOBACHAIOT 0COOEHHOCTU PACIPOCTPAHEHUSI KUBOTHBIX B
3aBHCUMOCTH OT CBETOBOro pexuma. Omnpenenstor
HOHSITHS «OPraHbl 3PEHUS», «OPraHbl CBEUCHUSY,
«JIHEBHBIE >KUBOTHBIE», «HOYHBIE JKUBOTHBIE», «CBETOBOM
pEXUM»

21.2

Boaa B :KH3HM KHUBOTHbBIX.

3HaueHUe BOJbl B KU3HU KUBOTHBIX.
Bopa xak HeoOXoaUMO€E YCIOBHE JUIs
KU3HU JKUBOTHBIX. BlakHOCTH Kak

AKOJIOTUUECKHI dakrop.
OKOJIOTMYECKUE TPYIIBl >KMBOTHBIX
o OTHOIICHHIO K BOJIE.

[Ipucnocobnenne  )KUBOTHBIX K
Pa3IMYHbIM  YCIOBUAM BJIAXKHOCTH.
[locTynnenne BoAbl B OpPraHU3M
KHBOTHOTO U €€ BBIICIICHHE.

OnucelBaloT 3Ha4Y€HUE BOJBl B JKU3HM JKUBOTHBIX.
XapakTepu3ylT BOIY KaKk HEOOXOIUMOE YCIOBHUE >KU3HU
JKUBOTHBIX. XapaKTepU3YIOT BIIAXHOCTh Kak 3KOJIO-
rudyeckuii ¢pakrop. CoCTaBISAIOT cXxeMy «DKOJIOrHYecKHe
rpynnbl KUBOTHBIX IO OTHOLIEHUIO K Bojae». [lpuBoasr
IpUMEphl TMPHUCHOCOONEHUIN JKMBOTHBIX K Pa3IMYHBIM
YCIOBUSAM BIIaKHOCTH. OTNMCHIBAIOT MPOIECC MOCTYTIICHUS
BOJAbl B OpraHuW3M JKMBOTHOTO M €€ BBIJICJICHHUE.
Onpenenstor HOHATUSA «coJiepKaHue BOJIBIY,
«MOCTYIUICHHE BOJbl B OPraHU3M», «BBIJEJICHHE BOJbI U3

22.3

JlaGoparopHasi padora
«PeaKknus D0K1eBbIX
yepBel HA Pa3IMYHYI0
BJI2’KHOCTDH MOYBbD)

3HaueHue BOJbl B KU3HU KUBOTHBIX.
Boja xak HeoOXxo1MMoe yCIoBHE JUTs
KU3HU >KUBOTHBIX. BIakHOCTh Kak
9KOJIOTMYECKHA dbaxTop.
[TpucniocoOneHre  KMBOTHBIX K
Pa3IUYHBIM  YCIOBUSM BJIAXXHOCTH.
[TocTynuienue BOAbI B OpPraHu3M
YKUBOTHOTO U €€ BhbIJICTICHHE.
(Hudposas aadoparopusi Relton ¢
JATYUKOM)

HaGmronaror 3a moBeZicHUEM JIOKIIEBBIX YE€PBEU B CajKax-
TeppapuymMax B YCJIOBHUSX HEIOCTaTKa W HOPMaJbHOTO
KOJIMYeCTBA BJIard B mouse. CTaBAT 11€JIb HAOIIONEHUS.




23.4 TemnepaTypa B JKM3HH 3HaueHue Temia Juid  Ku3Henes- | OObSCHSIOT 3HA4Y€HHE TeIula Ul JKU3HEIESTEIbHOCTU
KUBOTHBIX. TEJIBHOCTH  JKMBOTHBIX.  Temre- | )KHBOTHBIX. XapaKTEepU3YIOT TEMIIEpaTypy Kak dKOJIO-
parypHbIe peesbl XKU3HH. | rThdeckuil pakrop. COCTaBIAIOT cXeMy «DKOJOTHYECKHE
XOJIOTHOKPOBHBIE W TEIUIOKPOBHBIE | TPYIIIBI KUBOTHBIX MO OTHOWICHHUIO K Teruty». llpuBomsr
KUBOTHBIEC. TemmneparypHbie | IpUMEpPbl XOJOJHOKPOBHBIX M TETUIOKPOBHBIX JKUBOTHBIX.
aJanTaluyd  XOJOJHOKPOBHBIX ¥ | OMHUCHIBAIOT  peakUuu  KUBOTHBIX HA  M3MCHEHUS
TETUIOKPOBHBIX KUBOTHBIX. | TEMIIEpATypbl.  YKa3blBAIOT  CIIOCOOBI  PETyJISIIHU
JIBurartenpHasi akTHBHOCTD M CIISTYKA. | TETUIOOTAAYH Y )KHBOTHBIX.
Peakiuu y )KWBOTHBIX Ha U3MEHEHUs | ONpeAeNsIoT TOHSITHS «XOJIOJTHOKPOBHBIE IKHUBOTHBICY,
temneparypbl. CrocoObl pEryssiiy | «IBUTAaTeIbHAs AKTHBHOCTBY, «CIITUKA», «OIETICHEHHUEY,
TETUTOOTAAYH Y )KUBOTHBIX. «TETUIOKPOBHBIE )KUBOTHBICY.
24.5 JlabopaTopHas paGora 3Ha4eHHeE TeIUIa JUIsl )KU3HEAes - OmnpenensitoT BpeMsi 00pa30BaHMs JIO)KHOHOXKEK ameObl

«/IBukeHue ameObl pu
Pa3HBIX TEMIIEPATYPaAX»

TEJILHOCTH KUBOTHEIX. TeMIre-
PaTypHBIC IPCACIIBI ) KU3HU.
XOJ'IO)IHOKpOBHBIe " TCIIJIOKPOBHBIC
JKUBOTHBIC. TeMnepaTypHHe
aJIanTaluy X0JI0JHOKPOBHBIX U
TEIIOKPOBHBIX KMBOTHBIX.
JIBurarenpHasi akTUBHOCTD U CIISTYKA.
Peakuyu y )KUBOTHBIX Ha H3MEHEHUS
Temmeparypbl. CocoObl perymsiiuu
TEIUIOOTAAa4YH Y ’KUBOTHBIX.
(Hudposas aadopaTopusi Relton ¢
MHKPOCKOIIOM)

MIpU KOMHATHOM TeMIIEpaType U MPU OXJIAXKICHHH.

OoOopynoBanue: nugpoBoil MHKPOCKON, NpeAMeTHOe
CTEKJIO, IJIa3Hasl MUMETKA ¢ Y3KUM HOCHMKOM, CTAKaH C
KUNSTYEHOM BOJOH, OXJAXKIEHHOI [0 KOMHATHOM
TeMIIePaTypPbl, KyJbTypa aMéObl 00bIYHOH, CTAKAHYMK

C¢ MeJIKO HAKO0JIOTBHIM JIBJIOM U3 KHNSTUYEHOM BOJDI.

Xon paboTsl

1.TloaroToBeTe MUKpPOCKOIM K padoTe. Ha mpeameTHoe CTEKIIO HAaHECTH
MUMETKON OJHY KaIUTI0 M3 cocyAa C KyJIbTypoll amMEObl OOBIYHOM.
Onwummre noBefaeHne ameD, MOMaBIINX B TIOJIE 3PSHUS.

2.JIoGaBpTe OAHY KAIUIIO BOABI KOMHATHOM  TEMIIEPATYpHI.
[TonabnromaiiTe W ONMIIKWTE TIOBeAeHHWE amMEO (3amUCH BOIUTE B
Tabmuie).

3. OcropoxHO mA00aBbTe 1-2 Kamim Tajoil BOIBI M3 CTaKaHYHKA CO
p10M. OTMETBTE, KaK M3MEHUIOCH ITOBEICHHE aMED.

4. CnemnaiiTe BEIBOABI ITO PE3yIIbTaTaM HAOIIOICHHIA.




25.6

Kucsiopoa B ’ku3HU
JKHBOTHBIX.

3HaueHue BO3/1yXa /sl )KUBOTHBIX.
I"a30BBbIl cOCTaB BO3yXa U
JBUKEHHE MAcC BO3yXa Kak
9KOJIOrMYecKue (PaKTOPbI B )KU3HU
JKUBOTHBIX. Kucmopon u
YIJIEKUCIIBIN Ta3 B )KU3HU KUBOTHBIX.
[IpucnocobnaeHus y >kMBOTHBIX K
U3BJICYEHUIO KUCIOpOJa U3
OKpy»Karolen cpenpl. Jlpixanue
KUBOTHBIX.

Jomamnss npakTuyeckas padora
«CpaBHeHue npuUcnocod1eHni
MJIEKONIUTAIOIIUX K BO3AYILLIHOW U
HA3eMHOM cpeAaM KU3HU»

OOBACHSIOT 3HAYEHUE BO3/IyXa B KU3HU KUBOTHBIX.
XapakTepu3yroT ra30Bblil COCTaB U JIBUKEHHUE MACC
BO3/IyXa KaK KOJIOTHYECKUEe (DAaKTOPHI B )KU3HH KUBOTHBIX.
CpaBHHMBAIOT KOJMYECTBO U JIOCTYIMHOCTh KUCJIOPO/a B
pasHbIxX cpenax xku3Hu. CocTaBisitoT cxemy «Kucimopon u
YTJIEKHUCIIBIN Ta3 B )KU3HU KUBOTHBIX». [IpuBOIAT
MPUMEPHI IPUCTIOCOOTICHUHN Y )KUBOTHBIX K U3BJICYCHHUIO
KHCIIOPO/JIa U3 OKpYKarolien cpepl. OMUCHIBAIOT POLIECe
JIBIXaHUS )KUBOTHBIX, OOBSICHSIOT €r0 OMOJIOTHYECKOE U
HKOJIOTHYECKOE 3HaueHne. Ha3pIBatOT Opranbl IbIXaHUs Y
BOJIHBIX U HA3€MHBIX )KUBOTHBIX.

OrnpeaensroT MOHITHS «OKUCIEHUE», «Ta30BbIN COCTaB
aTMocheps».

3anoaHA0T TabIuUIy, B KOTOPON JOJIKHBI OBITH OTPaXKEHBI
9KOJIOTUYECKHE TPYIITHI MIECKOMUTAIONINX, TPEICTABUTEIN
ATUX IKOJOTUYECKHUX TPYIIT U YEePThI IPUCTIOCOOIICHHOCTH
K cpezic OOMTaHus.

Paznen NeS Ce3o0HHbIe MI3MEHEHU B sKM3HM KHBOTHBIX (44aca)

26.1

Ce30HHBIE U3MEHEHHS B
sKM3HH JKMBOTHBIX.
Cnsiuka ¥ ouerneHeHnue.
JlaGoparopHasi padora
«Ce30HHBIE H3BMEHEHNS B
sKHM3HH HACEKOMBIX»

Ce30HHBIC W3MCHCHHS B JKU3HH
JKHBOTHBIX KakK HpI/ICHOCO6J'IeHI/Ie K

U3MEHSIOIUMCS YCIOBUSIM
CYLIECTBOBAHHUSL. Ouenenenue.
Cnsiuka. [TpucnocoGnenus
MOPGOJIOTHUECKHE, buzmnoJIo-

THYCCKHEC U ITOBCACHYCCKUC.

XapakTepu3yloT CE30HHBIC U3MEHEHHS B )KH3HH KUBOTHBIX
KaKk MPHUCIOCOOJCHHE K  MEHSIONIMMCS  YCJIOBHUSIM
cymiectBoBaHus. [IpuBOAST MpUMepsl MPUCTIOCOOICHUI
MOP(HOJIOTHUECKUX, PU3UOTOTHUECKUX U MIOBEICHYCCKUX.
OnpenesnsroT MOHITHS «OICTICHEHUE», «CIITYKa», «THHA
CBETOBOTO JIHS», «MHTpanuu». M3 imo0oro oTMHparomero
dbparmeHTa gepeBa (CeKTopa IIHsS, OTABIICH BETBH),
KOTOPBI yaacTcsi OOHAPYKUTh HA MPUIIKOJIHHOM y4acTKe,
MOCIIONHO BBIOMPAIOT HaceKOMbIX. C MOMOIIBIO YUUTENS
OTPENICISIOT UX CHUCTEMAaTUYECKYI IPUHAIUICKHOCTD,
CTa/IMI0 Pa3BUTUS U KOJMUYECTBO.




27.2

Mnrpaulm H KOYCBKMH.

Jlomawmnana npakmuueckas paboma
«Denosornyeckne HaOJIIOIECHUS 3a
JKUBOTHBIMM 3UMOU 1 BECHOWN)

OnuchIBalOT MUTPAIIMH ¥ KOYEBKH KaK MPUCIOCOOIECHUS K
CE30HHBIM HW3MEHEHHMSM YCIOBUH oOuTanus. W3ydaror
0COOEHHOCTH BHJOBOI'O COCTaBa U IMOBEACHHUS JKUBOTHBIX,
CBSI3aHHBIE C CE30HHBIMM U3MEHEHUSMH B IIPUPOJIE.

azgen Ne 6 UnciieHHOCTD JKUBOTHBIX (4 yaca)

28.1

HOHy.]IﬂIII/II/I JKUBOTHBIX.

[Monmynsuun JKUBOTHBIX. Kaxk
dopmupytorcs nomnyisiuna.  CBs3b
MEXKIY NOnyJanusiMu. YucIeHHOCTh
Y IUIOTHOCTD MOMYJISIIIUH.

XapakTepu3yloT MOMYyJISIUI0 Kak (GopMy CyIIeCTBOBAaHHUSA
Buja. [lpuBoasaT npuMepsl CBs3€l MEXIy MOMYJISIUSMU.
XapakTepu3ylT IJIOTHOCTh M YHCIECHHOCTh MOMYJISLUN
KaK  Ba@XHEWIIWE  KOJIMYECTBEHHBIE  XapPAKTEPUCTHUKHU
nonyasiuuid.  OnpenensroT  MOHATUA — «IIOIMYJIALIHS,
«o05acTh  pacmpocTpaHeHMs, WM  apeay, BUIaY,
«UUCIEHHOCTh NOIYJISLIUNY», KIVIOTHOCTh HOIYJISILIUN.




29.2

Kak u moyemy meHsiercs
YUCJEHHOCTh KHBOTHBIX.
JlabopaTopHasi paGora

«Omnpenesienue
YHCJIEHHOCTH U
IVIOTHOCTH NOILY IS LM
KHUBOTHBIX»

Konebanus  4MCICHHOCTH  TOMY-
aauui. Pok1aeMocTh, CMEpPTHOCTb,
KOJICOaHUsI YMCIICHHOCTH JKMBOTHBIX.
Benpimku urciaeHHocTH. JnHamuka
YHUCIICHHOCTH pa3HBIX BHJIOB
JKUBOTHBIX.

XapakTepu3ylT POKIaeMOCTb U CMEPTHOCTh KaK TJIaBHbIC
MIPOLIECCHI, OT KOTOPBIX 3aBUCAT YUCJICHHOCTh U TUNIOTHOCTh
nonyisiiuy. Ha3eBaroT ¢akTopbl, OrPaHUYUBAIOIINE POCT
YUCICHHOCTH  momynsanuii.  OnuceiBaloT — KoJieOaHUs
YUCJIICHHOCTH. [TpuBoasT IPUMEPHI JTMHAMUKH
YUCJICHHOCTH  TMOMYJSALUMA  Pa3JIMUHBIX  KUBOTHBIX.
OrnpenensoT YUCIEHHOCTh M PACCYUTHIBAIOT IUIOTHOCTh
MOMYJISIUN )KUBOTHBIX, OOMTAIONINX B JINCTOBOM OIIa/JIe.

Pa3znen Ne 7 U3meHeHust B skuBOTHOM Mupe 3emuin (8 yacos)

30.1

HN3MeHeHUs B 5)KWBOTHOM
Mupe 3emJIu.
HcuyesnyBuiue u
HCYe3aK01IHe BUIbI
KMBOTHBIX.

[IpyrumnHBI COKpallleHNs] YUCIEHHOCTH
BUIOB JKUBOTHBIX. PeleI/Ie,
BBIMUPAIOIIME U BBIMEPIIHUE BU/IBI
KUBOTHBIX. BiusHUE uyenoBeka Ha
JIUMKyr0  npupoay. EcrtecTBeHHOE
BbIMUpPAHUE.

HasniBarot MNPUYUHBI COKpallCHUA YHNCIICHHOCTHU BHUOOB.
ONHUCBIBAIOT €CTECTBEHHOE U HCKYCCTBCHHOC HW3MCHCHUC
YCIIOBHH OOWUTaHUS.

XapakTepu3yloT MepHI 10 0XpaHe )KUBOTHOTO MHPA.
XapakTepu3yloT JTambl Pa3BUTHS B3aWMOOTHOIICHHN
YeJI0BeKa U )KUBOTHBIX.

XapakTepu3yroT MPOLECC OJJOMAITHUBAHUS KHUBOTHBIX.

HpI/IBOI[SIT NpUMEPbl PCAKUX HU OXpPaHACMBIX BHIOB




31.2

Penkue u oxpansiembie
JKUBOTHBIE.

Ikcekypeus «Oxpansiemast
Teppuropusi. ['opoackoii
napK».

Penxue u oxpaHsiemble JKUBOTHBIE.
KpacHas KHMWTA. Oxpansiembie
IPUPOJIHBIE TEPPUTOPHHU:
3all0BEJHUKU, 3aKa3HUKM, HalU-
OHaJIbHBIE MTAPKU, IUTOMHUKHU.

YKUBOTHBIX.
OO0bsacHAIOT 3HaueHHe KpacHbIX KHUT JUIsl COXpaHEHUs
BHJIOBOTO pa3HOO0Opasusl.

HaseiBator oxpansiembie Tepputopun Poccuu u psina 3apy-
OEKHBIX CTpPaH.

Ha3biBaroT pernoHasibHbIe OXpaHsIeMble TEPPUTOPHH.
Omnpenensitor noHsTHs «KpacHas kHuray, «ucyesaronme
BUJBI», «OXpaHa IKUBOTHBIX», «3aKa3HUK», «HAIU-

OHAJIBHBIN MAPK».

32.3 KuBoTrHble u 4ejoBek. | JKuBoTHpie u uyenosek. lcropus
JdomaniHue ;KUBOTHBIE. CTaHOBJICHUA B3aUMOOTHOIICHHUH | [TpuBOAAT  HpPUMEPHl  JKUBOTHBIX,  OJOMAIIHEHHBIX
YeJIoBEeKa W JKMBOTHBIX. OxoTa u
YEJIOBEKOM.
npomsIcell. bruonorudeckas 3amura. CIOBEKO
OmnomManiHMBaHUE KUBOTHBIX. [IpuBoasST mpUMEpPHl >KUBOTHBIX, OOWTAIOIIUX B Hace-
JIEHHBIX NYHKTaX, W >KABOTHBIX, HCIIOJIB3YIOIIUX JKUIIbE
YyeJloBeKa Kak cpey oOuTaHusl.
33.4 KuBoTHble HacejdeHHBIX | J)KUBOTHbIE HACEIEHHBIX ITYHKTOB.

IYHKTOB. Kuabe
YeJI0BeKa Kak cpena
0o0UTAHUS KNBOTHBIX.

HepHaTme H YCTBCPOHOIruc Cocciu
yenoBeka. JKuiabe dYejJoBeKa Kak
cpcaa 0OUTaHUS KUBOTHBIX.
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3aK/II0YNTENbHBIA  YPOK
no Kypcy «IKojgorus
KUBOTHBIX».
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