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HosicHuTeIbHASA 3aIIUCKA

Pabouas nmporpamma paspaboTaHa Ha OCHOBAaHUY HOPMATHBHBIX JOKYMECHTOB:

1. ®enepansHoro 3ak0Ha “O0 obpazoBanum B Poccuiickoit @eneparuu’™ ot 29 nexadpst
2012r. Ne273.

2. DenepanbHOI pabodei mporpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHwmsl. DKOJIOTHSL. IS 5-

7 kmaccoB — M.: Munnpocseuienuss Poccun, ®I'BHY «MHcTtutyr cTpareruu pa3BuUTHS
obpazoBanus PAOy, 2022 r.;

3. Dkouorusi. ABTopckas yaeOHas nmporpamma [laceunuk B.B. — M.: IIpocsemenne, 2022,
cootBeTcTBYMOMIIEH oOHOBIeHHOMY PI'OC OO0O;

4.Y4eOHbIi IUIaH MYHHIMIAIBHOTO 00IIe00pa3oBaTeIbHOTO OIOPKETHOTO  YUPEKACHHUS

«Kapazepukckas COII wum.I'.BunpganoBa» nHa 2025-2026 yueOGHBIH roJ. (OCHOBHOE oOIee
o0pa3zoBaHme).

5.l'ooBo#t KayieHIapHbIM rpaduK MYHHIIUTIAILHOTO 00111€00pa3oBaTEIBHOTO OIOHKETHOTO
yupexenus «Kapazepukckas COL um.I".BuibnarnoBa» Ha 2025-2026 yaeOHBIN TO/I.

Ha ©6a3ze mentpa «Touka pocta» oOecrieduBaeTcs peaau3aius 00pa30BaTEebHBIX
MPOrpaMM €CTECTBEHHO-HAyYHOW W TEXHOJIOTMYECKOW HaIpaBJIEHHOCTEH, pa3pa0OTaHHBIX B
COOTBETCTBUU C TpeOOBAHMAMU 3aKOHOJATENbCTBA B cdepe o00pa3oBaHus U C Y4ETOM
pexkomermanuii denepanpbHOTO omeparopa ydebHoro npeamera «Ikomorusi». OOpa3zoBarenbHas
MporpaMmMa Mo3BOJISIET HHTETPUPOBATH pealin3yeMble 3/1eCh MOAX0/Ibl, CTPYKTYPY U COJEpIKaHUE
IpU OpraHu3aluu OOy4deHHsl 3KOJoruum B 5—7 Kiaccax, BBICTPOEHHOM Ha 0a3ze mo0oro w3
JOCTYIHBIX yueOHO-MeToanueckux komiiekcoB (YMK).

Ucnonws3oBanne o0opymoBanus meHTpa «Touka pocray mpu peanusaruu nanHoi OI1
MO3BOJISIET CO3JaTh YCIOBUSL:

. IUTSL paCIIUPEHUST COJICPKAHUS ITKOJILHOTO OMOJIOTHYECKOTO 00pa30BaHus;

. JUTs. TIOBBIIIICHUSI TO3HABATEIBHON AKTHBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-
Hay4HOU 00J1acTH;

. JUIE  pa3BUTHs JIMYHOCTH peOeHka B Tporecce OOy4YeHHUs HKOJIOTHUH, €ro

criocobHocTeil, (OpPMUPOBAHHUS M YJIOBIETBOPEHHS COLMAIbHO 3HAUYMMBIX MHTEPECOB H
MOTpeOHOCTEH;

. Uis paboThl € OJApEHHBIMHM [IKOJBHUKAMU, OPraHU3allid WX pa3BUTUA B
pa3IMYHbIX 00JacTsIX 00pa30BaTENIbHOM, TBOPUECKOM 1EATEIHHOCTH.

[Ipumenss uudposbie 1a60paTOpun Ha ypoKax 3KOJOTUU, yJalllUeCs CMOTYT BBIIOJIHUTH
MHO>KECTBO J1a0OpaTOPHBIX padOT M IKCIIEPUMEHTOB 110 IPOrpaMMe OCHOBHOM MIKOJIbI. DKOIOTUS
pactenuii: Jlpixanue mnuctheB. Jlpixanue kopHeil. IlorjomieHue BOABI KOPHSIMHU PACTEHUHU.
KopneBoe naBnenue. Mcnapenue Boabl pacteHusiMu. DoTtocuHTe3. [lpixaHue cemsiH. Y ClIOBUS
npopacTanusi cemsiH. TemnontoOuBBIE W XOJOJMOCTOMKHE pacTeHus. 3oosiorus: H3yuenue
OJIHOKJIETOYHBIX KUBOTHBIX. V3yueHue BHEIIHETO CTPOCHHS JI0KIEBOTO YepBsi, HAOMIOCHHE 3a
€ro MepeABIKCHUEM M PeakIUsIMH Ha BHEIIHUE pa3ApaxkeHus. V3yueHue cTpoeHHst MOJUTFOCKOB
0 BJIQKHBIM MpernaparaM. V3yueHne MHOrooOpas3usi WIeHHCTOHOTHX 10 KOJUIeKIHsIM. M3ydenue
CTpOEHHUSl pbIO MO BIAXHBIM mMpenaparaM. M3yueHue crpoeHus ntuil. M3ydeHuwe cTpoeHus
MJICKOTIMTAIONINX [0 BIQXHBIM IpernaparaMm. BojaHble JKUBOTHbIE. TEIUIOKPOBHBIE H
XOJIOJTHOKPOBHBIE XKHBOTHBIE YenoBek u ero 310poBbe: M3ydueHue kpoBooOpamieHus. Peakius



CCC Ha 103UpOBaHHYIO HArpy3Ky. 3aBUCUMOCTb MEXY Harpy3Koi 1 YpOBHEM SHEPreTHUECKOTO
oOmena. ['a3o00Men B nérkux. Mexanusm nérouHoro naeixanus. Peakuus JIC Ha ¢usnueckyro
Harpy3ky. JKu3HeHHass €MKOCTH JIETKUX. BblienurenbHasi, IpIXaTelbHAs U TEPMOPETyIsSTOpHAs
¢bynkuus koxu. JleiictBue pepMeHTOB Ha cyOCTpaT Ha puMepe Karanasbl. [IpucnocolneHHoCTh
opranm3MoB K cpene obOutanusa. OOmas skonorusi: [lelictBue QepmeHTOB Ha CcyOCTpaT Ha
npuMepe karanaspl. Pasnmoxxenwme H202. Bnusame pH cpensl Ha akTUBHOCTH (DEPMEHTOB.
@daKTopbl, BIUAIOMINE HA CKOPOCTH Tporiecca POTOCHHTE3A.

W3yueHne KIeTOK M TKaHEW pacTeHHH M KUBOTHBIX HAa TOTOBBIX MHUKpOTIpENapaTax U Mx
omucaHue. BpIgBIeHHNE W3MEHYMBOCTH Yy OPraHU3MOB. BbIsgBIeHHE NPUCIOCOOICHUN Yy
OpPraHU3MOB K cpejie 00uTaHus (Ha KOHKPETHBIX MPUMEPAX).

O01masi xapakTepuCTHKA Y4eOHOT 0 peaMeTa « IKOJIOT s

VYueOHblli npeamer «IKOJOTHS Pa3BUBAET MPEICTABICHUS O IMO3HABAEMOCTH >KHBOU
MPUPOJBI U METOoAax €€ MO3HAHUS, OH MO3BOJISIET CPOPMHUPOBATH CUCTEMY HAYYHBIX 3HAHUU O
KUBBIX CHCTEMaX, yMEHHUS UX MOJydaTh, IPUCBAUBaTh U MPUMEHATH B )KU3HEHHBIX CUTYalMSIX .
buonorudeckas moAroToBka o6ecreyrBacT MOHUMaHHE OOYUYalOIMMUCS HAyYHBIX MPUHIUIIOB
YeJIOBEYECKON JIeATEIbHOCTH B NPUPOJIE, 3aKJIAa/IbIBAET OCHOBBI 3KOJOIMYECKOM KyJIbTYpHI,
3I0pOBOTO 00Opa3a )KU3HU .

Hlenamu uzyuenun 3kono2uu Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUs SABISIOTCS:

* (opmHupoBaHME CHUCTEMBl 3HAHMW O MpHU3HAKaX M Mpoleccax >XU3HEAEATEIbHOCTU
OMOJIOTMYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

* (bopmupoBaHuE CcHCTEMBbI 3HAHUM 00 OCOOEHHOCTAX CTPOCHHS, KUZHEIECSATEIbHOCTH
OpraHu3Ma 4eoBeKa, YCIOBUSX COXPAHEHHUsI €T0 3/10pPOBbS;

* QopmupoBaHue yMEHUN NPUMEHSITh METOJbl OHMOJIOTMYECKON HAYKH I W3Y4ECHHUS
OMOJIOTMYECKHUX CHCTEM, B TOM YHCIIE U OPraHHW3Ma YEJIOBEKa;

* hopmupoBaHuEe YMEHHUI MCHOIH30BaTh HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHHIX B
obmacTu H3KOJNOTUU UIsi  OOBSICHEHUS TMPOLECCOB M SBICHUM KUBOW MNPUPOIBI U
AKHU3HEJESATEIbHOCTH COOCTBEHHOTO OPTaHNU3Ma;

* (opMHpoBaHHE YMEHUH OOBACHATH POJb 3KOJOTHMH B MPAKTUUYECKOH NEATEIbHOCTH
JOJIeH, 3HaUYeHUEe OMOJIOTHYECKOrO Pa3HO- 00pas3us Ui COXpaHeHus Ouocdepbl, MOCIEICTBUS
NESATEIbHOCTH YEJIOBEKA B IIPUPOJIE;

* (hopMHpOBaHUE FIKOJIOTHUECKOM KyJIbTYphI B IIENIAX COXpaHEHHs] COOCTBEHHOTO 3/I0POBbS
1 OXpaHbl OKPYKaroLEH Cpebl .

JocTukenne mesieit odecneynBaercs peumenueM ciaenywmmx 34/44Y:

* IproOpeTeHne 3HaHU I 00yJaIOUTUMUCS O KUBOU PUPO/IE, 3AKOHOMEPHOCTSIX CTPOCHUS,
KUZHEJEATEIILHOCTH U CPeloo0pas3yroleil pojid OpPraHu3MOB; UYEIOBEKEe KaK OHMOCOIHATbHOM
CYIIECTBE; O POJIM OMOJIOTUYECKON HAyKH B MPAKTUYECKOM NeATeIbHOCTH JIOICH;

* OBIIQJICHHE YMEHHSIMH MPOBOJUTH MCCIEAOBAHUS C HCIOJIb30BAHUEM OHOJIOTHYECKOTO
o0opynoBaHus U HAOIIOJACHUS 32 COCTOSITHUEM COOCTBEHHOTO OPraHu3Ma;

* OCBOCHHE MNPHUEMOB paboOThl C OuosorHyYecKkoil uHOpMaIHe, B TOM 4YHCIE O
COBPEMEHHBIX JIOCTH)KEHUSAX B 00JIACTH HKOJIOTUH, €€ aHAIN3 U KPUTUYECKOE OI[CHUBAHMUE,

* BOCIHUTAaHHE OMOJIOTMYECKM M HKOJOTMYECKHM TI'PAaMOTHOW JIMYHOCTH, TOTOBOHM K
COXpPaHEHHIO COOCTBEHHOTO 3/I0POBbsI U OXPaHbl OKPYXKAIOIEH Cpe/ibl.

MecTo y4eOHOro npeamera «IK0JI0TUsH> B y4eOHOM IJIaHe
B o0pa3oBarenpHONl mporpamme NpeACTAaBICHBI cleaywooliue pasgens: 1. Metoast
uccieoBaHuil B akosoruu. 2. boranuka. 3. 3oonorus. 4. AHaToMust ¥ (pU3MOIOTHUS YeToBeKa. 5.
Lluronorust. 6. I'enetuka. 7. Oxonorus. JlaHHbIE pa3aeibl BEIOpaHbI ¢ y4ETOM Han0oJIee IUPOKUX
BO3MOXKHOCTEH MO NPHUMEHEHUI0 000pyaoBaHUs LieHTpa «Touka pocTa» Kak A MPOBEACHHS
1abopaTopHbIX padoT, Tak U s AEMOHCTPALMOHHOIO 3KcnepuMeHTa. Kpome Toro,



NePEYHCIICHHBIE pa3Aesbl 001aal0T HauOOIBIINM MOTEHIIUAJIOM JUIS OPraHU3aIluN POSKTHOU 1
UCCIIEJ0BATENIBCKON JIESITeNbHOCTH 00ydaromuxcs. buongorunyeckoe HaOMIOJEHUE U AKCIIEPUMEHT
POBOJIATCS B (popMe 1abopaToOpHBIX U JEMOHCTPALIUH.

JIeMOHCTpaIMOHHBIHN SKCTIEPUMEHT MTPOBOIUTCS B CIICAYIOIIUX CIIydasiX:

1. umeromieecs: B HATMYUU KOJMUYECTBO TPUOOPOB U HU(PPOBBIX TATYUKOB HE MO3BOJISET
OpraHu30BaTh WHAWBUIYAIbHYIO, TAPHYIO WM TPYIIIOBYIO J1a00paTOPHYIO paboTy;

2. DKCTIEPUMEHT MMEET HEOOJBIIYI0 MPOAODKUTEIBHOCTh U CIIOKHOCTh M BXOAWT B

CTPYKTYpPY YpOKa.

Jis w3ydeHus mnpenMera «JKOJOTHS» HA JTale OCHOBHOTO 00IIero oOpa3oBaHUS

otBoguTcst 204 gaca : 5 ximacc — 68 wacoB; 6 wiacc —68 dacoB; 7 kiacc —68 uacoB; Cpok
pean3aIyy mporpaMMBbI 3ToIa.
JlanHasi oOpa3oBaTenpHasl TMporpaMMma O0eCHeunBaeT CO3HATEIbHOE YCBOCHHE YYalIMMHCS
BOKHEUIIINUX SKOJOTHUUECKUX TMOHSATHH, 3aKOHOB U TeOpui, (GOPMHUPYET MPEACTABICHUE O POJIU
9KOJIOTHH B TO3HAHWW JKUBOTO MHpa W B KM3HH dYenoBeka. OCHOBHOC BHUMAaHHUE YIEISICTCS
CYIITHOCTH OWOJIOTMYECKUX SIBJICHHW, TMPOIECCOB W MeTojaM ux wusydeHus. CTpykTypa
MPEJICTABJICHHBIX B JIAHHOM METOMYECKOM TOCOOWH IIJIAHOB YPOKOB U JIAOOPATOPHBIX padoOT
OTpa)kaeTcs MOCIEAOBATENBHOCTh U3YUEHUS U COJEpkKaHUA 3KoJIorMu B 5—7 kiaccax. B 5—7
KJlaccaxX ydalllHecs Y3HAIOT, YeM KHBas MPUPOJAa OTIMYACTCS OT HEXHUBOM; IMOJIydaroT OOIIue
MIPEJICTABJICHUSI O CTPYKType OHMOJOTHYECKOW HayKH, €€ WCTOPUU W METOJaX HCCIICAOBAHHUS,
[IapCcTBaX JKMBBIX OPraHW3MOB, CpelaX OOWTAaHWS OPraHU3MOB, HPABCTBEHHBIX HOpMax |
MPUHIIMIIAX OTHOIICHUS K TMPHUPOJC. YdJamuecs TOJydaroT CBEACHHS O KIETKe, TKaHAX H
OpraHax, o IMpoIleccax KH3HEICATEIIbHOCTH OPraHu3MOB, 00 YCIIOBHUSAX JKH3HH M pa3sHOOOpa3uu
YKUBOU TIPUPO/IBI, a TAKXKE O CTPOCHHH, KU3HEACITSIIBHOCTA U MHOT000Opa3uu 0akTepuid, rpu0oB,
pacTteHuii v )kuBOTHBIX. OCHOBHOE co/iep kaHue Kypca 8 Kilacca HarpaBjeHO Ha (OpMUPOBAHUE Y
oOyuaronuxcs 3HaHUN U YMEHUI B 00J1aCTH OCHOB aHATOMUU, (PU3UOJIOTHH U TUTHEHBI YeJIOBEKa,
peaiv3allii yCTaHOBOK Ha 3JI0pOBBIA 00pa3 >ku3Hu. ConepikaHue Kypca OpPHEHTHPOBAHO Ha
yrayOieHue U pacliupeHue 3HAHWN, OOydalollUXcsi O TPOSIBIIEHUHM B OpraHU3ME 4YelOoBeKa
OCHOBHBIX KH3HEHHBIX CBOMCTB, IEPBOHAYANIBbHBIE MPEACTABIECHUS O KOTOPHIX OB MOJYYECHBI B
5—7 xnaccax



Ils1anupyemble pe3yabTaThl OCBOCHUSI Y4eOHOI 0 NpeaMeTa
OcBoenne y4eOHOro mpeaMmeTa «IKOJOTHS» Ha YPOBHE OCHOBHOIO OO0ImIero oOpa3oBaHUS
JOJDKHO 06CCHCLH/IB21TI) AOCTHXKCHUC CICAYIOIINUX JTUIHOCTHBIX, METAIPCIMETHBIX U IPEAMCTHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe 6ochumanue:

* OTHOILICHHUE K 3KOJIOTMM KAK K BaXHOM COCTABJAIOLIEH KYyJIbTYpPbI, TOPJOCTb 3a BKJIAL
POCCUMCKHX U COBETCKMX YYEHBIX B pa3BUTHE MUPOBON OMosiornyeckoil Hayku. I'pakmaHckoe
BOCITUTaHUE:

* TOTOBHOCTb K KOHCTPYKTUBHOW COBMECTHOH [€ATEIbHOCTH INIPU BBIIOJHEHUH
HCCIEA0BAaHUN M IIPOEKTOB, CTPEMJICHME K B3aMMONOHMMAHHUIO M B3aumonomoum. /[yxoBHo-
HPaBCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTb OIICHMBATh MOBEJEHHUE U MOCTYIKHU C MO3UIIMHA HPAaBCTBEHHBIX HOPM M HOPM
9KOJIOTHYECKOU KYJIBTYPBHI;

* IOHMMAHHME 3HAYNMOCTH HPABCTBEHHOTO ACIIEKTA JEATEIbHOCTH YEIOBEKA B MEAUIIMHE
1 9KOJIOTUH. DCTETHYECKOE BOCIIUTAHUE:

* TOHUMAaHUE POJIM 3KOJOTHH B (POPMHPOBAHUM SCTETHUECKON KYJIbTYpPbl JMYHOCTH.
Llennocmu HayuyHo2o NO3HAHUA:

* OpUEHTAIMsl Ha COBPEMEHHYIO CHUCTEMY Hay4yHBIX MpeACTaBIeHUII 00 OCHOBHBIX
OMOJIOTHYECKHUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKA C IPUPOJHON U COIUATLHOU CPEION;

* IOHUMAaHHE POJIK OMOJIOTUYECKOW HayKu B ()OPMUPOBAHMU HAYYHOTO MHPOBO33PEHHUS;
pa3BUTHE Hay4YHOU JI0003HATENBHOCTH, HWHTEpeca K OHOJIOTMYECKON HayKe, HaBbIKOB
HCCIEA0BATENBCKOM AESTEIIBHOCTH.

Dopmuposanue Ky1bmypsl 300P08bsL.

* OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO U YCTAaHOBKA Ha 37J0POBbIN 00pa3 KU3HU
(3m0poBO€ MUTaHUE, COOJIOICHNE TUTHEHNYECKUX MPAaBWII U HOPM, COATaHCUPOBAHHBIN PeXUM
3aHSTHUN U OTIBIXA, perylspHas puznyeckasi akTUBHOCTD);

* 0CO3HAHHME TMOCJIEACTBUNA M HEMPUATUE BPEAHBIX NMPUBBIUEK (YHIOTpPEOICHUE AIKOTOJIs,
HAapKOTHKOB, KypeHHe) U HHbIX (popMm Bpena uis (U3NYECKOTO0 M TMCHUXUYECKOTO 370POBbS; *
coOiroieHre mpaBuil 0€30IaCHOCTH, B TOM YHCJIE HaBBIKU 0€30MacHOTO MOBEACHHUS B IPUPOIHOMN
cpene;

* chOpMUPOBAHHOCTh HaBbIKa pedUIEeKCHH, YIPaBJIEHHE COOCTBEHHBIM ASMOILIMOHAIBHBIM
COCTOSIHUEM.

Tpyoosoe 6ocnumanue:

* aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7au (B paMKaX CeMbH, IIKOJbI, TOPO/a,
Kpasi) OMOJIOTMYeCKON U 3KOJOTHYECKOW HAIIPAaBIEHHOCTH, HHTEPEC K MPAKTUUYECKOMY U3YUEHUIO
npodeccuii, CBA3aHHBIX C OMOJIOTHEH.

Oronoeuueckoe socnumanue:.

* OpHUEHTAallUs Ha MPUMEHEHHE OMOIOTNYEeCKUX 3HAHUHN NPU pEeIIeHUH 3a/1a4 B 00JIacTH
OKpY’KaroLlen Cpeibl;

* OCO3HaHHUE IKOJIOTUYECKUX MPOOIeM U ITyTeH UX pelIeHus;

* TOTOBHOCTh K YYaCTHIO B TIPAaKTUYECKOM  JIEATEIBHOCTH  BKOJOIMUYECKOU
HaIlpaBJICHHOCTH.

Aoanmayus 006yuarowe2ocs K UsMeHIIOWUMCSL YCI0BUAM COYUAILHOL U NPUPOOHOU CPeObl:

* aJICKBaTHAas OLIEHKA U3MEHSIOIUXCS YCIOBH;

* MPHUHATHUE pelleHus (MHANBUIYabHOE, B TPYIIE) B U3MEHSIOIUXCS YCIOBUAX HA
OCHOBAaHMU aHaJM3a OMOJOrMYECKO HHPOPMALIUHY;

* [UTAHUPOBaHUE ACUCTBUI B HOBOW CHUTyallMM HAa OCHOBAaHMM 3HAHUM OMOJIOTHMYECKHUX



3aKOHOMEPHOCTEM.

METAINIPEIMETHBIE PE3YJIbTATHI

YHuBepcajibHble MO3HABATEIbHbIE el CTBUSA

ba3zosvle nocuueckue oelicmsus:

* BBISBIISATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKU OMOJIOTHUECKIX 0OBEKTOB
(s1BIIEHMI);

* YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKALUA OUOJIOTHIECKUX 0OBEKTOB
(sIBNIEHUH, IPOLIECCOB), OCHOBAHMUSI JIJIs 000OIICHHS M CPAaBHEHUS, KPUTEPHUH MPOBOAUMOTO

aHaM3a; C y4ETOM TIPEUIOKCHHONW OMOJOTHYECKOW 3aJaydl BBISBISATh 3aKOHOMEPHOCTH H
MPOTUBOPEUYUST B paccMaTpuBaeMbIX (hakTax W HAOMIOJNCHHSX; NpeIaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

* BBIBIATH JeunnTel WMH(DOpPMANMK, JAaHHBIX, HEOOXOIAWMBIX JUISI PEIICHHS
IIOCTaBIICHHOM 3aJ]a4H;

* BBISBJISATH IPUYUHHO-CIICICTBEHHBIC CBS3HM TPU M3YYCHHH OMOJIOTHMYCCKUX SBIICHUN U
MIPOIIECCOB; JIENATh BHIBOJBI C UCTIOJIH30BAHUEM JCTYKTHBHBIX U HHIYKTHBHBIX YMO3aKIIFOUCHUH,
YMO3AKJIFOYCHHH TI0 aHaJIOTUH, (POPMYIUPOBATH TUIIOTE3hI O B3aUMOCBS3AX;

* CaMOCTOATENILHO BBIOMPATh CMOCOO pemieHus Y4eOHOW OHOJIOTHYECKON 3amadyu
(cpaBHHBaTh HECKOJIbKO BAapWAHTOB pEIICHHS, BhIOMpaTh HamOoJee MOIXOIANINN ¢ yIETOM
CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

baszosvie uccneoosamenvckue devicmeus:

* HCITOJTB30BaTh BOMPOCHI KaK HCCIICI0OBATEICKUI MHCTPYMEHT MTO3HAHWS,

* (hopmynupoBaTh BONPOCH], GUKCUPYIOLIUE Pa3phIB MEXIY PeaIbHbIM U JKeJaTebHbIM
COCTOSTHUEM CHUTYyalluH, 0OBEKTa, 1 CAMOCTOATEIBHO yCTaHABINBATh HICKOMOE U JIAHHOE;

* ¢popMHpOBaTH TUIIOTE3y 00 MCTHHHOCTH COOCTBEHHBIX CYXICHHUH, apryMEHTHPOBATh
CBOIO TIO3UIIMIO, MHEHHUE;

* MPOBOJIUTH IO CAMOCTOSATENBHO COCTABJIEHHOMY IUIaHy HaOIIOJeHHE, HECIOXKHBIN
OMOJIOTMUECKHI JKCIIEPUMEHT, HEOOJBIIOE HMCCICOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
Ouosyoruuyeckoro o0bekTa (mpoliecca) U3y4EHUs, MPUUYMHHO-CIEACTBEHHBIX CBSI3ed W
3aBUCUMOCTEH OMOJIOTHYECKHX 0OBEKTOB MEX Ty COO0H;

* OLIEHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTb MH(OpMAINIO, MOJYYEHHYIO B XOJI€
HaOJIOICHUS U SKCIIEPUMEHTA,

* CAaMOCTOSITENIBHO (POPMYIIHPOBATH 0000IIIEHUS U BHIBOBI 10 PE3YJAbTaTaM MPOBEIEHHOTO
HaAOIO/ICHUS, SKCIIEPUMEHTA, BJIaJ€Th MHCTPYMEHTAMH OLICHKH JIOCTOBEPHOCTH IOJTYYE€HHBIX
BBIBOJIOB H 000OIIIEHHIA;

* IPOrHO3MPOBATh BO3MOKHOE JallbHEHIIee Pa3BUTHE OMOJOTMYECKHUX IMPOLIECCOB U UX
MOCJICJICTBUS B aHAJIOTHYHBIX UM CXOJHBIX CUTYAIlUsX, & TAKXKE BBIIBUTaTh MPEINOJIOKEHUs 00
WX Pa3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Paboma ¢ ungpopmayueri:

* MPUMEHATh pa3jMyYHble METOJbl, MHCTPYMEHTBI W 3alpoChl MPHU MOHCKE U OTOOpe
Oouonorndeckor MHMGOPMALIMK WU JAHHBIX M3 UCTOYHUKOB C YYETOM MPEISIOKEHHON yueOHOM
OMOJIOTMYeCKON 3a7auyu; BHIOMpPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
OMOJIOTHYECKYI0 MH(OPMAIIHIO PA3TUYHBIX BUOB U (hOPM MpeaCcTaBICHUS;

* HAXOJIUTh CXOJHBIE apTYMEHTHI (TIOATBEPKIAIOIINE UITH OTIPOBEPTAIOIINE OJTHY U Ty KE
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

* CaMOCTOSITENHHO BBIOMPATh ONMTUMANBHYIO (POpMY NpenacTaBieHus WHGOPMALUU H
WJUTIOCTPUPOBATH pelllaeMble 3314l HECTIOKHBIMH CXEMaMH, JTuarpaMMamMu, HHOU Tpadukoi u
WX KOMOWHAIUSMU;

* OIICHMBATh HAJEKHOCTh OMOJIOTHYECKOW MHGOPMAIUH [0 KPUTEPHSIM, TIPEIOKEHHBIM
YUUTENEM WU CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO;



* 3aIIOMHHATH U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO HH(OPMALIHUIO.

Yuusepcanvuvie kommyHukamusHvle 0eticmeus

Obwenue:

* BOCHOpUHUMATh U (OPMYIUPOBATH CYXKJICHHS, BBIpAXKaTh OSMOIMHM B IpOIECcCe
BBITIOJTHEHUS IPAKTHYECKUX U TAOOPATOPHBIX PaboT;

* BbIpaXkaTh ce0s (CBOIO TOUKY 3pE€HUS) B YCTHBIX U TUCbMEHHBIX TEKCTAX;

* pacro3HaBaTh HeBepOalbHbIE CpEeACTBAa OOLIEHMs, NOHMMAaTh 3HAYEHHUE COLUAJIbHBIX
3HAKOB, 3HATh U PACIIO3HABATH MPEANOCHUIKA KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI,
BECTHU NIEPETOBOPHI;

* IOHNMAaTh HAMEPEHHS IPYTUX, MPOSBITH YBAKUTEIFHOE OTHOIICHUE K COOECETHUKY U
B KOPPEKTHOH (opMe GOopMyIHUPOBATH CBOU BO3PAKECHHUS;

* B XOJIe JMANOTra W/WIN JUCKYCCHH 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOi
OMOJIOTUYECKOH TEMBI M BBHICKA3bIBATh WU, HAIIEJICHHBIC HA PEIIeHNEe OMOJIOTUYECKOH 3a1a4n 1
noiiep)kanue O1aroxenaTeIbHOCTH OOIICHNUS;

* CONOCTAaBIATH CBOM CYXKJICHHUS C CYKICHHSAMH JPYTUX YYaCTHHUKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIIN;

* MyOJMYHO TPEACTABIATh PE3YJIbTaThl BBIIOJHEHHOTO OWOJIOTHYECKOTO OIIbITa
(9KCTIeprMeHTa, UCCIIEAOBAHMS, TTPOCKTA);

* CaMOCTOSATENBHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3a1ad IMPE3CHTAIUN U
0COOEHHOCTEH ayTUTOPHH U B COOTBETCTBUHU C HUM COCTABIISATH YCTHBIE M MUCbMEHHBIE TEKCTHI C
WCTIOJIb30BAHNEM HILTIOCTPATUBHBIX MaTEPUAIIOB.

Cosmecmuas dessmebHOCMb (COMPYOHUYEeCme0):

* IOHUMATh U UCTIOJIH30BAThH MPEUMYIIECTBA KOMAHAHON ¥ WHAMBHUYAILHON pabOThI IpH
peIIeHur KOHKPETHOW OMOJIOTHUYECKON MpoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMECHECHHS
IPYNIOBBIX (OPM B3aUMOJACUCTBUS MIPU PEIICHUH TTOCTABICHHON Y4eOHOU 3a/1a4u;

* IPUHUMATh IeJIb COBMECTHOH NESTEIBHOCTH, KOJUIEKTUBHO CTPOWTH JCHCTBHS MO €€
TOCTIDKEHHUIO: paClpeNeNiaTh pOJH, JOTOBApUBATHCS, OOCYKIATh NPOIECC H  PE3yJabTar
COBMECTHOH paboThl; yMeTh 0000IIaTh MHEHUS HECKOJIbKHX JIFOJICH, MPOSBIATH TOTOBHOCTh
PYKOBOJIUTH, BBITIOJHATH TIOPYYEHUS, IO TIHHITHCS;

* IUTAHUPOBATh OPTaHMU3AIMI0 COBMECTHOH palbOThI, ONPENeNATh CBOIO POJIb (C y4ETOM
MPEIIOYTCHUH W BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aMMOJCWUCTBUS), PACIpPEIesATh 3adadyu
MEX/y 4iIeHaMU KOMaHIbl, y4acTBOBaTh B T'PYNIOBBIX (popmax paboTsl (0OCYKIeHUs, 0OMEH
MHEHHSIMUA, MO3TOBBIC IITYPMBI U HHBIE);

* BBINOJIHATH CBOIO 4YacTh padOThI, OCTUraTh KAYECTBEHHOTO pe3yJbTara 10 CBOEMY
HAIPABJICHUIO U KOOPIUHUPOBATH CBOU JICHCTBHSI C IPYTUMHU YJICHAMU KOMAaH/IbI;

* OIIEHMBATh KaYeCTBO CBOETO BKJIA/Ia B OOIIMI MPOAYKT MO KPUTEPHUSAM, CAMOCTOSITEIHHO
C(OpPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHS; CPaBHUBATh PE3YJIbTaThl C HCXOTHOU
3ajaueil ¥ BKJIAJ KaXIOTO WICHA KOMaHJbl B JIOCTHXKCHHUE PE3YJIbTaTOB, pa3ieisaTh chepy
OTBETCTBECHHOCTH U MPOSIBIISITH TOTOBHOCTD K MPEOCTABJICHUIO OTYETA TIEpE/] IPYIIIO;

* OBJAJICTh CHCTEMOW YHUBEPCAIbHBIX KOMMYHUKATHUBHBIX JICHCTBHIA, KOTOpas
oOecrieunBaeT C(HOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOIMOHAIBHOIO HHTEIJIEKTa
00yJarommxcsl.

YHuBepcaibHbIe peryJaTHBHbIE 1eiiCTBUSA

Camoopeanuzayusi:

* BBISBJISATH MPOOIEMBI AJIsl PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, HUCIOIb3Ys
OMOJIOTHYECKHE 3HAHMS,

* OPHUEHTUPOBATHCA B PA3IUYHBIX MOAXO0JAX MPHUHATHS pElIeHUi (MHAWBUIyaTbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, TPUHITHE PEIISHUI TPYIIOi);

* CaMOCTOSITEIHHO COCTaBJIATH aNTOPUTM pEIISHHs 3a7add (MW €ro 4acTbh), BHIOMpPATh
cioco0 pemieHuss y4eOHOW OMONIOTMYEeCKOM 3amaud ¢ y4€TOM HMMEIOUIMXCS pPECcypcoB M



COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHPOBATH MPE/JIaracMble BapUAHThI PEILICHU;

* COCTaBJIATH IUIAH JICHCTBUA (TUIaH peaM3allid HAMEUYEHHOTO AJTOPUTMA PELICHUS),
KOPPEKTUPOBATH MPEIUIOKEHHBIN alITOPUTM C YUETOM IMOJTyYCHHsI HOBBIX OMOJIOTMYECKUX 3HAHUN
00 n3ydaeMoM OHOJIOTHYECKOM OOBEKTE;

* IenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3 PEIICHHE.

Camokxonmpons (pegexcust):

* BIIQJIETh CIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHBALIUH U PEIICKCHU;

* JIaBaTh aJICKBaTHYIO OIICHKY CUTYAllUU M NpeJiaraTh IiaH ¢€ N3MCHCHHUS,

* YYUTHIBATh KOHTCKCT W MPEIBHJICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH
perieHun y4yeOHOM OHOJOTMYECKOW 3a/Jayu, aJanTHPOBAaTh pEIIEHHE K MEHSIOUMMCS
00CTOSITEIILCTBAM,;

* OOBSCHATH MPUYUHBI JOCTHKEHUS (HEIOCTIKEHUS) Pe3yJIbTaTOB JICATCIILHOCTH, 1aBaTh
OIICHKY MIPUOOPETEHHOMY OIIBITY, YMETh HaXOUTh TIO3UTUBHOE B TIPOU3OIISIIICH CUTYAITIH;

* BHOCUTH KOPPEKTHUBBI B JICATEIIBHOCTH HA OCHOBE HOBBIX OOCTOSTEIHCTB, M3MCHHUBIIIAXCSI
CUTYaIUH, YCTAHOBJICHHBIX OITMOOK, BO3HUKIITNX TPYAHOCTEH;

* OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIH U YCIOBUSIM.

IOMOYUOHANBHBLU UHMENIEKIN.

* pa3anyaTh, HA3BIBATH M YIIPABISITH COOCTBEHHBIMH SMOIIMSIMH U SMOIIMSIMH JPYTUX;

* BBISIBJIATH M aHATH3UPOBATH MPUIMHBI SMOIIHIA,

* CTaBUTH CeOsl HA MECTO JIPYroTO YeJIOBEKa, IOHUMATh MOTHBBI U HAMEPEHHS IPYTOTO;

* pEryaupoBaTh COCOO BHIPAKEHUST IMOIINH.

Ipunsmue cebs u opyeux:

* OCO3HAHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €T0 MHEHHIO;

* MPU3HABATh CBOE MIPABO HA OIMMOKY U TaKOE KE MPaBO JIPYroro;

* OTKPBITOCTB Ce0€ M IPYTHM; * 0CO3HABaTh HEBO3MOXKHOCTH KOHTPOJIUPOBATH BCE BOKPYT;

* OBJIAJIETh CHCTEMOW YHUBEPCAIBHBIX YYEOHBIX PETYISATHBHBIX JEHCTBHI, KOTOpas
obecrieunBaeT (OPMHUPOBAHHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPECHHSS TTO3UIIHS
JUYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTH (YHpaBJeHHS COO0OHM, CaMOIUCITUTIIIMHBI,
YCTOWMYHMBOTO TIOBEIACHHS ).

IIpeamMeTHBIME pe3yJIbTaTAMM U3y4YECHUS NpeaMeTa « DKOJIOTHD» B 5 KIIacce SBISIOTCS

CIIeTyIOIINEe YMEHHUS:

v’ ONpeNeNsiTh POJIb B IIPUPOJIE PA3JINYHBIX TPYIII OPraHU3MOB;

V' OOBSACHATH POJIb )KUBBIX OPraHU3MOB B KPYTOBOPOTE BEIIECTB IKOCHCTEMBI.

v IPUBOJMTH IPUMEPbI IPUCIOCOOICHHUI OPraHU3MOB K Cpejie OOUTaHHS U
OOBACHATH UX 3HAYCHUE;
HaXOMTh YEPTHI, CBUJICTEIbCTBYIOMINE 00 YCI0KHEHUH )KUBBIX OPraHI3MOB
OOBSCHATH 3HAYCHHUE )KUBBIX OPraHU3MOB B JKH3HH U XO35ICTBE YETIOBEKA.
HePEYHCIISATh OTIIMIUTEIbHBIE CBOICTBA )KUBOTO;
OTIPENETISTh OCHOBHBIC OPTaHbl PACTCHUH (YaCTH KIIETKH);
OOBSICHATH CTPOEHME M JKU3HEJEATENbHOCTh M3YYEHHBIX TIPYII JKUBBIX
opranu3MoB (0akTepuu, rpuObl, BOJOPOCIH, MXH, XBOIIH, IIAYHbI, TAIOPOTHUKH,
roJIOCEMEHHBIE U IIBETKOBBIE);
HOHUMATh CMBICJI OMOJIOTHUECKUX TEPMUHOB;
XapaKTepu30BaTh METOJbl OHMOJOrMYecKoM HayKu (HaOJIOJeHHe, CpaBHEHHE,
pe3ynbTaThl;  IOJIb30BAThCS  YBEJIWYHUTEIbHBIMH  HpUOOpaMH U HUMEThH
3JIEMEHTAPHbIE HABBIKU MPUTOTOBJICHUS U N3yYSHUS MTPETIapaToB.
v WUCHONB30BaTh 3HAHWS OKOJOTMH MPH COONIONEHHH MPABHJI TOBCEIHEBHON

TUTHEHBI;

v CaMOCTOSITeNTbHO OOHAPYKUBATH U (HPOPMYIHPOBATH YUeOHYIO MPOOIIEMY.

A SANENE NN

ANIAN



IIpeaMeTHBIMM pe3yJIbTATAMHU M3YUYEHUS MpeaMeTa «IKOJIOrus» B 6 kiacce
SIBJISIIOTCS CJIeYIOIIUe YMCHUSA:
— OOBSICHATH POJIb PACTEHUH B COOOIIECTBAX U MX B3AUMHOE BIIMSHHUE JIPYT HA APYra;

— MPHUBOJHUTH NMPUMEPHI MPUCHOCOOICHU IIBETKOBBIX PACTEHHM K cpeie OOMTaHUs U
00BACHATH UX 3HAUEHHE;

— HAXOJIUTh YepThl, CBUICTENBCTBYIOUIME 00 YCIOKHEHUHM >KMBBIX OPraHU3MOB IO
CpaBHEHHIO C MIPEJKaMH, U IaBaTh UM OOBICHEHHE;

— OOBSACHATH MPHUCIIOCOOTICHNS HA PA3HBIX CTAINSAX )KU3HEHHBIX IUKIIOB.

— OOBSICHATH 3HAUCHHE I[BETKOBBIX PACTEHUH B JKU3HU M XO3SHCTBE YEJIOBEKA: HA3BIBAThH
BaXHEWIHME KyJIbTYPHBIE U JIEKAPCTBEHHBIE PACTEHHS CBOEH MECTHOCTH.

— pa3nU4aTh IBETKOBBIE PACTEHHS, OJHOJOJBHBIC U ABYAOJBHBIE, IPHBOAUTH MTPHMEPHI
pacTeHWil M3y4eHHBIX CEMEIHCTB I[BETKOBBIX PACTCHHH (MAaKCMMyM — Ha3bIBaTh XapaKTEpHBIE
MIPU3HAKH [[BETKOBBIX PACTEHHUI N3Y4CHHBIX CEMEHCTB);

— OIpeENsATh OCHOBHBIE OPraHbl pACTEHUH (JIUCT, cTe0eNb, LIBETOK, KOPEHB);

— OOBSCHATH CTPOCHUE U KUZHEIEATEIILHOCTD IIBETKOBOTO PACTEHHUS;

— TIOHUMATbH CMBICIT OMOJIOTHUECKUX TEPMUHOB;

— MIPOBOJUTH OMOJIOTUIECKUE OTIBITHI U SKCTIEPUMEHTHI ¥ OOBSICHATD UX PE3yJIbTATHI.

— co0Mr0/1aTh U 00BACHATH IPaBUJIa MOBEACHUS B IPUPOJIE.

— pa3nuyaTh CheTOOHBIC U SIOBUTHIE IBETKOBBIE PACTEHHSI CBOCH MECTHOCTH.

IpenMeTHbIMU pe3yJbTaTaMH H3Yy4YeHHUs] TpeaMera «IJKojJorus» B 7 Kjacce
SIBJISIIOTCS CJIeyIOIHe YMEHUsI:

— OTIPENEIIATH POJIb B IPUPO/IC H3YUYCHHBIX IPYI KUBOTHBIX.

— IPUBOJUTH NPUMEPHI MPUCIIOCOOICHUH KUBOTHBIX K cpesie OOMTaHUS U OOBSICHATH UX
3HAuYCHUE;

— HAaXOJIWTh YEPThI, CBUACTEIHCTBYIONINE 00 YCIOKHEHUH >KUBOTHBIX MO CPaBHEHHIO C
IpeAKaMu, U 1aBaTh UM OOBSICHEHNE;

— 0OBSICHATH MPUCTIOCOOICHNUS HA PAa3HBIX CTAANAX )KN3HEHHBIX IIHKIIOB.

— OOBSICHATH 3HAUEHHE KUBOTHBIX B )KU3HH M XO3HCTBE YEJIOBEKA,;

— TMPUBOJMUTH NPUMEPHI U XapaKTEPH30BaTh BaKHBIX IS )KM3HU M XO3SICTBA YEIIOBEKa
’KMBOTHBIX (OOMTaTENe! KUIINIL, Tapa3uTOB, IIEPEHOCYUKOB 00JIe3HEH, HACEKOMBIX-OIBLIUTEICH,
OOIIECTBEHHBIX M KPOBOCOCYIIMX HACEKOMBIX, IMPOMBICIOBBIX PbIO, OXOTHHYbE-TIPOMBICIOBBIX
OTHIl U 3BEpeil, JOMAIIHUX JKUBOTHBIX M TIp.) Ha IPHUMEpPE CBOCH MECTHOCTH, OOBSCHATH WX
3HauYCHUE.

—pa3nmuyare (MO TabiMIle) OCHOBHBIC TPYNIBI JKUBOTHBIX (TIPOCTEUININE, THIIBI
KUIIEYHOIIOJIOCTHBIX, IIOCKHMX, KPYIJIBIX M KOJBYATHIX YEPBEH, MOJLTFOCKOB, WICHUCTOHOTHX, B
T.4. KJIacChl paKOOOPa3HBIX, HACEKOMBIX, NTAYKOB; XOPAOBBIX, B T.4. KJIACCHI PbIO, 3¢ MHOBOIHBIX,
MPECMBIKAFOIIUXCSI, NTHIl © MIIEKOTIUTAIOLIHX );

— OOBACHATH CTPOEHHE U IKU3HENEATENBHOCTh HW3YYCHHBIX TPYII JKHBOTHBIX
(mpocreiiline, KHIIEYHOIIOJIOCTHBIE, IUIOCKHE, KpPYIJIbIe W KOJIbYaThle YEPBH, MOJLIIOCKH,
YJIEeHUCTOHOTHE (B T.4. pakooOpa3Hble, HACEKOMble, NayKH), XOpAOBble (B T.4. pHIOHI,
3€MHOBO/IHBIE, TPECMBIKAIOLIUECS, ITUIIBI ¥ MIIEKOTIMTAIOIINE);

— XapaKTepHU30BaTh OCHOBHBIE HKOJIOTHYECKUE IPYIIITBI H3YYEHHBIX IPYIII KHUBOTHBIX;

— MOHUMATb CMbICJI OMOJIOTMUECKUX TEPMUHOB;

— pa3nuuaTh BaKHEHUIINE OTPsA/Ibl HACEKOMBIX U MIIEKOTIUTAIOLIHX;

— MIPOBOANUTH HAOIIOAEHUS 32 )KU3HEACATEIbHOCTHIO )KUBOTHBIX, OMOJIOTMYECKHE OIBITHI U
HKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTAThI.

— co0moaaTh U 00BSICHATH MpaBUIIA TOBEICHUS B IIPHPO/IE;

— XapaKTepH30BaTh CIOCOOBI PALMOHAIBHOTO HCHOJIb30BAHUS PECYpPCOB KMBOTHBIX Ha
IIpUMEpE CBOETO PETHOHA.

— MCII0JIb30BaTh 3HAHUSI SKOJIOTMH NP COOTIOICHUH TIPAaBUJI OBCEHEBHOM TUTMEHBI;

— OCYILECTBIISATh JUUHYIO MPO(PUIAKTUKY 3a00JI€BaHUM, BHI3bIBAEMBIX Mapa3UTHYECKUMHU
KMBOTHBIMHU.



COAEPXKAHUE ITPOTI'PAMMBI 110 «9KOJIOI'MN» 5 KJIACC

1.BBeaenue B 3K0JI0ruI0
Kmo na nnaneme enasnoiii?
3HaKOMCTBO ¢ pebsaramu. 3amaun oObenuHeHus. TexHuka Oe3zomacHocTU. S - 9acTh Mwupa.
B3anmooTHOIIEHUS B IPUPOIE.
Okonozus- Hayka ob okpyscaioujem mupe.
DKoJioTusl Kak HayKa. 3Hau€HUEe 3KoJormueckux 3HaHuil. Ilpenmer skosoruu,
CTPYKTypa 5KOJIOTMM. MeToAbl HCCIeNOBaHMs. 3aJdayd U METOJbl 3IKOJIOTUYECKOTO
MOHUTOPHHTA.
[IpakTukym: paboTa co cipaBOYHOM JINTEPATYpOil, IPOCMOTP BUJIE0(PparMeHTOB
Cnocodvl no3nanus OKpYAcaroueco mupa

CTPYKTypa paloThI,

IIOCTaHOBKa Mpo0ieMbl, (opMynrupoBaHue 1eu U 3a1ad. HaBblku nccnenoBanus. Beioop TeMsl.
[IpoBeaeHue NpoCTENIINX UCCIIETOBAHU.

[Ipaktukym:« Habnronenue. Onucanue. 3mepenne. DkcriepuMeHT»

2.BroJIorNs KJICTKU

2.1 U3eomoenenue muxponpenapamos

CtpoeHre yBenmUUIHUTENBHBIX PHOOpoB. CTtpoeHue kieTku. OpraHouabl KIeTKH. BHIBI KIIETOK
[IpakTueckue paboThl: TexHHKa U3TOTOBIEHUSI MUKpoIpenapaToB «KieTku jrykay,
2.2 bonvwou mup manenvkux Kiemox

Pa3nooOpasue ki1eTok.

[IpakTnueckne paboTh: « JleHKOmIacTel B KIETKax KIyOHS KapTodes.
OO6HapyKEHUEXPOMOILJIACTOB B IUIOAAX KaJTUHBIY.

2.3[1recnesvie epubve
[IpakTueckue paboThl :« [loaydeHne KyIbTyphl TJIECHEBBIX TPHOOBY

3.KT0 ynpasJjisieT 3K0J10ru4eCKMMH cucTeMamMmu?
3.1 Oxpyarcarowas cpeda- umo smo maxoe?
Cpena obutanusa. HazemHo-Bo3aymiHas, BogHas, mouBeHHas. OCOOCHHOCTH Kaxaou
cpenplooutanus. [Ipucrnocobnenust opraHU3MOB K cpesie 0OuTaHus. DKOJorndecKkue (GpakTopbl
3.2 Bcmpeua c sewjecmeom. Kax «opyascamy» amomoi?
BemectBo. Monekyna. AToMm. DiieMeHT. ArperaTHble COCTOSIHUS BEILIECTB
OIBITBL: « TOPEHUE CBEYM», «PACTBOPEHHUE caxapa B BOJIC»
XHUMHYECKHUE CBSA3H. XUMHUUCCKHE PEAKITIH
[IpakTKyM: «M3rOTOBIEHUE MOJIENIEH XUMUYECKUX CBA3EH MEXTy aTOMaMH C TOMOIIBIO
CITMYEKH TIACTHIINHAY
JleMOHCTpallMOHHbIE OMBITHL: «Men + KHUCIoTay, KKHCIIOoTa +
mesous»3.3Tavinoe u s6Hoe.
DOHeprusi 1 BUAbI ee nposBieHus. OTInyue BeEecTBa OT 3Hepruu. Buael sHepruu. EauHuibl
WU3MEPEHUS PHEPrUU. DHEpPreThuecKasi IEHHOCTh MPOAYKTOB MMUTAHUS.
[IpakTukym: « BerunciaeHue sHepreTHuecKo HEHHOCTH MPOIyKTOB MMUTAHUS»
«I nagnviii nogapy» na nianeme
DOTOCHUHTE3, €r0 3HAUEHHUE JUIsl PACTEHUM, PYrMX OPraHU3MOB M BCeil 3eMiu B
11e10M. CriocoObl MUTAaHUSI OPTAaHU3MOB. XJI0pouiL. Y cnoBus IpoTeKaHus: OTOCHUHTE3A.
[IpakTuueckue paboThl: «BrnusHue cBeTa Ha oOpazoBaHue Xinopoduiuian« BrusHue cBera Ha



06pa3OBaHI/IC Kpaxmalian, «Brrgenenue KHCJIOpOJa B IIPOLECCEC (1)0TOCI/IHT€33.»

Munepanvrnoe numanue pacmeHuul
IInranue pacrennii. MuHepajibHbIE BEIIECTBA, UX 3HAUCHUE.

HpaKTI/I‘-IeCKI/Ie pa6OTBII «Bansaue MHHCPAJIBLHOTO IIUTaHUA Ha KHU3HCACATCIIBHOCTD
pacTeHui

«BnusiHuE 3aC0JIEHMS] TOYB HA )KU3HEAEATEILHOCTh PACTCHHIN)
Jlvixanue
JIpIxaHue- CBOMCTBO BCEX JKHUBBIX OPraHU3MOB. MexaHu3M Mpouecca JIbIXaHHS.
3HaYeHUEIBIXaHHS
[IpaxTrueckue paboThI:
«ITormnomienne KUCIopoaa | BBIJCICHHUE YTIIEKUCIOTO Ta3a MPH JbIXaHUW PACTEHUS
Tuwesvie yenouku
KpyroBopoTsl BemiecT, TpaHchopMaIius SHEPTUHU, TTUIIEBbIE 1IeNH, CeTH. [IpoayIeHTHI,
KOHCYMEHTHI, peyleHThl. [Ipumeps! numeBbix nenei. CocTaBieHNe pa3InyHbIX MTUIIEBBIX
DKoJIoTHYecKasi mupaMua.

4.7KuBas 1iaHera
buocpepa. Cmpyxmypa u epanuywl 6uocgepol
buocdepa, ee rpanuibl, ee KOMIOHEHTHI. JKHWBBIE CyIIeCTBa, CBOWCTBA >KHUBOTO.
buocdepa =yactb atmMocdeps! + yacTh AUTOCPEPHI + YacTh THAPOChEpH
3emns- nnanema ConHeuHou cucmemol
3emJisl —JIaHeTa COTHEUHOU cuctemMbl. CpaBHEHHE MJIaHET IO MOKa3aTeNsiM, HE0OXOAUMBIM st
CYyILLECTBOBAHUS KU3HU.
[IpakTukym: « myremiecTBue 1o rmiaHeraM COJTHEUHOU CUCTEMBI»
Haw oom- 3emns!
VYHUKaJIBHOCTE IIaHETHI 3eMiist. HeoOX0oIUMMOCTh CIEOUTh 3a COCTOSIHHUEM
3emiu. I IpakTUKyM: COUMHEHHE HA TEMY: «MOM JOM- 3eMJIISD».

5.Bo3aymHas 0001049Ka 3emiin
Ammocghepa- 6030yunas obonrouxa 3emuu.
Uewm Bce apimat. PacturenbHbIi MOKPOB 3eMIIH - €€ JIeTKhe. XUMHUUYECKHI cOCTaB aTMOC(hephl 1
€€ 3HAYCHUE B KU3HU TUIaHETHI
Cocmas u gpusuueckue ceoticmea 6030yxa. 3auem HydceH 030H nianeme?
XUMUYEeCKU# cocTaB U (pU3nvecKre CBONCTBA Bo3ayxa. [Ipubopsl 1ist onpenenenus napaMeTpoB
BO3/yXa.
O30H, ero 3Hayenue s Bcero xuBoro. Kakx oH oOpasyercs. O30HOBBIE BIPHI
[TprurHBIO30HOBBIX JbIp. Kak 0OCTAaHOBUTH pa3pylIeHHE 030HOBOTO CIIOSL.
Onpeoenenue 3azpsasnenHocmu  ammocghepnozo 8o30yxa. Omkyoa bepymcs KUciommubie
00xcou?
3arpsi3HeHue OKpYXKarollel cpenpl. 3arps3HeHue artMochepbl pa3TuYHbBIMU razaMu. [IpuauHb
BBITIICHUS KHCIOTHBIX JOXKICH.
OnbITel:  «pH  pasnuuUHBIX  BEMIECTBY», «BJIMSHUE KUCIOTHBIX JOXKIEW Ha  JKHUBBIE
opranu3mMbinl [pakTueckue paboTh:
«OmpeneneHue CTENEHW 3arpsA3HEHHs] BO3JyXa [0 COCTOSHUIO PAaCTEHHIA.
JInmaiHUKY —MHIUKATOPBI YUCTOTHI BO3YXa»)

Ammocghepa u nocooa
Crnou armocdepsl. [Toroga u kmumar. Ot dero 3aBucut morojaa? Ocanku. [lpusHaku

U3MCHCHUA IIOIOAbI. MeTeOpOHOPI/IquKaH CTaHI 1. MCTCOpOHOF HNYCCKasz cny>1<6a. BpCMCHa



rojaa. BinusiHue kimMara Ha )KU3Hb PACTEHUN U )KUBOTHBIX.
[IpakTKyM: cocTaBiIeHHE THEBHUKA IIOTO/IbI
Heobviknogennvle asnenus 6 ammocgepe
I'pom 1 montnust. Taiidynsl u yparansl. Pagyra. [IpuanHel 3TUX siBICHHUNA
Hazemmno-6030ywnasn cpeda ooumanus
OcobenHocTr HAa3eMHO-BO3IyLITHONCPE b o0uTaHUS.
[Ipucnocobnenus OpraHHU3MOB K  Ha3eMHO-BO3JYyLIHOU cpene
oOUTaHMSL.
[IpakTnueckue padoThl:« OmnpeneneHUe NMPUCIOCOOIEHUN Yy OPraHU3MOB K Ha3eMHO-
BO3AYIIHOMCpee OOUTaHUS)
Knumam u srcusnv naanemor
Bpemena rona. BnusHue kiauMmaTta Ha JKM3Hb pPAacTeHUMM M )KMBOTHBIX.
[IpucnocobnaeHnst ypaCTeHU U JKUBOTHBIX K JKM3HHM B OINpPENEICHHBIX KIMMATHUYECKUX
YCIIOBUSIX.
[IpaxTrueckue paboThI:
« OnpeneneHye NprucrnocoOIeHUH yOpraHu3MOB K )KU3HH B CYPOBBIX YCIOBUSAX APKTUKN

6. Bognas 060s10uKka 3emiin
Boonas obonouka 3emnu — eudpocghepa
I'mapocdepa. PacnpeneneHue BOabl Ha IUTAaHETE. ODKOJIOTHYECKHE IMPOOIEMBI
ruapocdepsilIpaktukym: «Pacuet 3aTpat BobI OJJHOW CEMBHU B CYTKH»
UccnenoBanue «Kak MOXHO YMEHBIIUTE PACX0J] BOJbI B IOME»
Yyoo naanemsvi — 600a
Ou3nyecKnue U XUMUYECKUE XapaKTEPUCTUKU BOJbI. Poiib BOABI B )KM3HH >KHUBBIX OPTaHU3MOB.
«CBOOOIHAS» U «CBSI3aHHAsH BOJA
Boonuvie sxocucmemvl. Booa kax cpeda obumarus
dopMHUpOBaHHUE HKOJOTHYECKUX CHCTEM B BOJHON cpene. Ponb ¢uToruraHkToHa B
HAKOIUIGHMH OHWOMAacchl BOJOEMOB M €ro KocMuueckas pojb. OCOOEHHOCTH BOJTHOW Cpeibl
oburanus. [Ipucrnocobiienus opraHu3MoB BOJHOMU cpefie 0OuTaHus. 3arps3HeHus Tuapochepsl.
[IpakTueckue padotel: «OnpeneneHue NpUCIOcoOIeHU Y OpPraHu3MOB K BOJHOM cpejie
oOuTaHU»

7. TBepaast 00010uKa 3eMin
- 1Jlumocgepa- meepoas obonouxka 3emnu

Crpoenune 3emmu. OCHOBHBIE ATalbl Pa3BUTHSA IUIAHETHI. SIpoO, MaHTHA, 3eMHasi Kopa.
Pemved. Ilpaktuueckue pabGotel: «COOTBETCTBHE MHUHEPAJOB M TOPHBIX TOPOX
OTIPEJIETICHHOMY CJIOI0 3eMHOI KOPBI».

[Tonesnble WCKOmaeMmble, WX 3HAYEHHE B JKU3HM 4YeJNOBEKa. Poib  KMBBIX
OpraHu3MoB B
00pa30BaHUH HEKOTOPBIX MOJIE3HBIX HCKOMIAEMBIX.

[MpakTrueckue padoTsl: «OnpeneneHne MUHEPAIOB H TOPHBIX MOPOJI IO X BHELTHEMY BHITY»
» [Inooopooue noug

Xumudeckuit coctaB mouB. Buapl mous. [Iporeccel, mpuBOIsIIME K MOYBEHHOMY
100 pOAKI0. Dpo3us noyB. [IpenynpexaeHue 3po3uu.

[MpakTrueckue paboTsl: «OnpeaeneHre TUIa MOYBbI HAIIEH MECTHOCTH
*  Yoobpenus

Y nobpenus, ux 3HaueHune. BimsHue ynoOpenuii Ha pactenus. K yemy moxer
MIPUBECTUUPEIMEPHOE 3I0yNOTpedIeHNne yIo0peHUsIMu?



[IpakTuyeckue paboThl:« BriusiHue a30THRIX yA0OpEHMIA Ha PACTEHHSDY
» Iloysa kax cpeoa obumanus

Oco0eHHOCTH TIOYBEHHOU cpeapl obuTtanus. IIpucrnocoOieHns: opraHn3MoB MOYBEHHOU cpene
OOUTaHUSL.

[IpakTnueckue padbotsl «OnpeeneHue MpucnocoOIeHU y OpraHu3MoB K IMOYBEHHOMN
cpeneoOnTaHus»
*  3acpazuenue numocgepul

JleaTenbHOCTh YelIOBEKa, KOTOpasi MPUBOAUT K 3arps3HeHuto murocdepsl. [locnencTBust
9TUX 3arpsi3HEHUN. XpaHEHUE paJuOaKTUBHBIX OTX0J0B. JloOblYa MOJIE3HBIX HCKONAEMBbIX.
Cenbckoe X035UCTBO.

8.YesioBeK U mpupoaa
8.1 Yenosex u npupooa
CXOJICTBO dYelOBEeKa C JAPYTUMHU JKHBBIMH OpPTaHW3MaMH W €ro OTIWYHE OT HHUX.
3aBHCHMOCTh MEX]y BO3pACTAIOUIMMHU MOTPEOHOCTSIMH COBPEMEHHOTO YeJIOBEKa M BIUSHHEM
geJoBeKa Ha nmpupoy. [lociaencTBust HapymeHus cpell OOMTaHUS YETOBEKOM.
HccnenoBanme: «kak M3MEHUIACH XKHU3Hb JI0IeH 3a mocieaane S50 e

- 2 Ilouemy nosisunacv Kpacuas knuea?

- COXpaHEHUs KUBBIX OPraHU3MOB Ha IuaHeTe. KpacHas kHura.

- 8.3 Kax coxpanumo 6uocgepy?

- B3amMOCBS3b U B3aMM0O3aBHCUMOCTh BCEX KOMIIOHEHTOB YKOCHCTEM. 3aBUCHMOCTH COCTOSTHUS
Oorocdepbl OT COCTOSTHUSI OTACIBHBIX AKOCHCTEM. CroCOOBI COXpaHEHHS! YKOCHCTEM.3eMJIs-
IJIaHEeTa He TOJIBKO JII0/IeH, HO M JPYTUX KUBBIX opranu3mMoB. HeoOxomumocTts 6epeub Hamry
TUJTaHETY.



Y4eOHO-TeMaTHYeCKOe IUIAHMPOBAHUE:

Ne Tema OO111ee KOTMYECTBO YacoB
1 BBenenue B 3K0OJIOTHIO 6
2 Buosorus kiaeTku 6
3 Kto ympaBnser axocucremamu? 14
4 KuBas mianera 6
5 Bo3zgymnas o6onouka 3emiun 14
6 Bomnas 060m0uka 3emu 6
7 TBepnas obosouka 3emim 10
8 UYenoBek 1 mpupoaa 6
68
Iloypo4Hoe ni1aHUpOBaHUe:
Nen/ Pa3znen tema dDopMa 3aHATHH Wcnonr3osanue 0dopyrosanue
n «Touka pocrax»
1 1.1 KT0 Ha becena, DneKTpOHHbIE TAOIUIBI U

IJTAHETE IJIaBHEIN?

IJ1aKaThbl

1.2
DKoJIoTHS -HayKa 00
OKpYXKaroIEeM MHpE.

JICTIOBBIC UTPHI,
JICKIIHH,
KOHCYJIbTAIIHH,
NPaKTHYECKHE
3aHSATHS,
CaMOCTOSITEIIbHAS
pabora, JlucnyTsi,
Oeceibl, MPAKTUKYMBI,
JICKIIHH,
VH/IUBUTyaJTbHAS
paborta, rpymmoBas
pabora,

DJIeKTPOHHBIC TAOJIHUIIBI U IIJTAKATHI,
nudposas 1abopaTtopus Mo
9KOJIOTUH (JATYHK OCBEIICHHOCTH,
BJIQKHOCTHU M TEMIIEPATYPHI)




1.3
CnocoObl MO3HAHUSA
OKPYXaroIIEero MUpa

[IpakTnyeckue
3aHATHA,
CaMOCTOSITEIbHAS
pabora, JlucnyTsl,
Oece/ibl, IPAKTUKYMBI,
JIeKIINH,
VH/IUBH/TyaTbHAS
pabota, rpynmnonas

g poBast 1abopaTopus 1Mo
9KOJIOTUH (JIATYMK OCBEILICHHOCTH,
BJIQ)KHOCTHU U TEMIIEPATYphI)

2.1
H3roToBneHne MuKporpen
aparoB

[IpakTnyeckue
3aHATHS,
CaMOCTOSITEIbHAS
pabora, JlucmyTsl,
Oecelbl, IPaKTUKYMBI,
JIeKIIHH,
VH/IUBHTyaTbHAS
pabota, rpynmnoBas
pabota

[udposas maboparopus,
1 (ppoBOIt MUKPOCKOTT

2.2
Bosbiioit Mup MajieHbKHX
KJIETOK

MIPAKTUKYMBI,
TBOpYECK paboTa
,0ecebl, TUCITYTHI,
MPAKTUKYMBI,
COOOIICHUS YJaIIuXCs,
rpymnmnoBas pabota

DIIeKTPOHHBIE TAOIHIIBI ¥ TUTAKATHI,
nudposas 1abopaTtopus 1Mo
AKOJIOTHH, TU(GPOBON MUKPOCKOI

2.3
[TnecHeBbIe TpUOBI

[IpakTuueckue
3aHATHS,
CaMOCTOSATENIbHAs
pabora, Gecenpl,
MPAKTUKYMBI, JICKIUH,
WH/UBUTyaTbHAS
paboTa, rpymnmnoBas
pabota

DneKTpOHHBIE TAOIHUIIBI U
TJTaKAThI

3.1
Oxkpyxaromias cpesa - 4To
3TO Takoe?

[Ipaktuyeckue
3aHATHS,
CaMOCTOSTEIIbHAS
paboTa, Gecenpl,
NPaKTUKYMBI, JICKIIUH,
VH/IUBUTyaJTbHAS
paborta, rpymmnoBas
pabota

DNeKTpOHHBIE TAaOIHIIBI U
IUIaKaThl, LU poBas Jadoparopus
10 KOJIOTUH (AATYUK
OCBELICHHOCTH, BIAXHOCTU U
TEMIIEPATyphI)




8 3.2 Kak NummBunyanbHast DJEeKTPOHHBIEC TAOIHIIBI U TUTAKATHI
«IPYKAT»ATOMBI? pabora,
KOHCYJIbTAIH,
KOH(EpEHIHH,
9 3.3 TaitHoe u siBHOE. WnpnBunyanpHas
pabora,
KOHCYJIbTALIUH.
BricTynnenus
yJanuxcs
10 3.4 CaMOCTOSITENbHAs
«[maBHBIA  TOBap» Ha | paborta, Oecenpl,
TUTaHETe PaKTUKYMBI, JICKIINH,
VH/IUBHTyaTbHAS
pabota, rpynmnoBas
pabora
11 35 CAMOCTOSTENLHAS ONEeKTPOHHBIE TAOIMIIBI U IIAKATHI,
MuHepanbHoe nuTanue | padota, Oecenpl, u(poBast 17a0OPATOPHS 10 FKOJIOTHH
pacTeHuit PAKTHKYMBL, Jekiuy, | (AATYHK OCBEIEHHOCTH, BIIAXKHOCTH
VH/IUBUlyallbHas ¥ TEMIICPATypPhI)
pabota, rpynmoBas
pabora
12 3.6 Komb6unupoBanubie ONEeKTPOHHBIC Ta0IUIEI 1
JIbIxanue 3AHSTHSL. 1aKaThl, Hudposast 1adopaTopust
IIpakTryeckue 10 KOJIOTUH (AATYUK
SAHSTHSL OCBELICHHOCTH, BIQXHOCTU U
3amura NpoeKToB TEMIICPaTypsI)
13 3.7 Komb6unupoBannoe
[TuieBble Henovku 3aHATHE
14 4.1 Tpaguunonnoe
Buocdepa. 3aHATHE.
CtpykTypa M TpaHHILBI

o6uocdepnl




S) 4.2 WNuuBuyansHas DNEeKTPOHHBIE TaOJINLIBI U
BeMIIs- IIaHeTa pabora, TUIaKaThl, udpoBast 1adopaTopust
CoJHEUHbIE KOHCYJIbTaITHH. 0 9KOJIOTHH (JaTYuK
CHCTEMEL BricTyrmuienus OCBEILIEHHOCTH, BJIAYKHOCTH U

y4almxcs TeMIIepaTypbl)

16 4.3 Hamom - 3emuts! TpanumonHoe

3aHATHE.
Ypoxk-penernnus.

17 51 TpaauionHoe
Atmocdepa 3aHsTHE, paboTa B
Bo3sgymnas o6omouka rpymnmnax
3emn.

18 5.2 CocraB u pusnyeckue TpanumonHoe DIIeKTPOHHBIEC TAOIHIIBI U TIJIAKATHI,
CBOMCTBa BO3/yxa.3aueM | 3aHATHE, paboTa B nudposas 1abopaTtopus Mo
HY)XCH O30H IJIaHeTe? rpymnmnax 9KOJIOTHH (JATUYHK OCBEIICHHOCTH,

BJIQYKHOCTH M TEMIIEPATYPHI)

19 53 TpanumonHoe DIIEKTPOHHBIEC TAOIHIIBI U TIJIAKATHI,
Onpenenenue 3aHATHE, paboTa B uupoBast 1abopaTopus 1o
3arpsi3HEHHOCTH rpymnmnax 9KOJIOTMH (JaTYUK OCBCIICHHOCTH,
aTMoc(epHOro Bo3ayXa. BJIQ)KHOCTHU M TEMIIEPATYpPHI)
OTtkyna Gepyres
KHCJIOTHBIE JOXKIU?

20 54 WNunuBuyansHas DNEeKTPOHHBIC TAOIUIIBI U
ATMocdepa u rorojia pabora, JIaKaThl, UdpoBas 1abopaTopust

KOHCYJIbTaIIH. 10 DKOJIOTHH (JIaTIYHK
Brictynenus OCBEIIIEHHOCTH, BIIAYKHOCTH U
y4aImxcs TEeMIepaTyphl)




1 55 NuauBuayanbHas
HeoObIkHOBEHHBIE pabora,
SIBJICHUS B aTMOC(epe KOHCYJIbTALIUH.
BeicTynnenus
yUaImxcs
22 5.6 NunuBuyansHas DJIeKTPOHHBIE TAOIUIIBI U
HazemHo - Bo3yninas paborta, TUTaKaThl, HU(ppoBas J1adopaTopus
cpena oOuTaHus KOHCYJIbTaITHH. 0 9KOJIOTHH (JaTIuK
BricTyruienus OCBEIIICHHOCTH, BIIAYKHOCTH H
y4ammxcs TeMIepaTyphl)
23 5.7 KiiuMmar 1 »x13Hb TpanumonHoe
TTAHETHI 3aHATHE.
24 6.1 Boanas o0osouka TpanuimonHsie Hatauk pH
3emnu — ruapochepa 3aHSITHS
[IpakTrnyeckue
3aQHSATHSL.
KTJI «JleHb BOTHBIX
25 6.2 Uyno miaHeTsl —BoJa TpanumonHoe DIIeKTPOHHBIE TAOIHIIBI ¥ TUTAKATHI,
3aHATHE, paboTa B nudposas 1abopaTtopus Mo
rpymnmnax 9KOJIOTUH (BIAKHOCTH U
TeMIIepaTyphl)
26 6.3 BoaHbie 3KOCUCTEMBI TpaauuuoHHbIE DNEeKTPOHHBIC TAOIMUIIBI U TLIAKATHI
Bona kak cpena ooutanus 3aHSTHS.
[IpakTuueckue
3aHSTHS.
KT/l «/leap BOOHBIX
JKUBOTHBIX).
27 7.1 JIutocdepa - TBepAas [IpakTuyeckue DJeKTPOHHBIE TAOIUIIBI U
000110uKa 3eMu 3aHSTHS, TIJIAKATBI
CaMOCTOSITEIIbHAS

paboTa, Gecenpl,
NPaKTUKYMBI, JICKIINH,
WHIMBUIyabHasI
paborta, rpymmoBas
pabota




8 7.2 WNuuBuyansHas DNEeKTPOHHBIE TaOJINLIBI U
[Tnopoponue mous pabora, TIaKaThl, udpoBast 1adopaTopust
KOHCYJIbTallUH, 10 KOJIOTUH (AATYHK
KOH(EpEHIHH, OCBEILIEHHOCTH, BJIQXKHOCTH U
TPEHUHIU TeMIepaTypbl)
29 73 CAMOCTOSTENEHAS DNeKTPOHHbIE TaOJINLIbI U I1JIaKAThI
Y no0penus pabota, Gecenpl,
NPaKTUKYMBI, JICKIINH,
VH/IUBHTyaTbHAS
pabota, rpynmnoBas
pabota
30 7.4 TlouBa kak cpena Kom6unupoBanHbie ONeKTPOHHBIE TAOJUIBI U TUIAKATHI,
oOuTaHus 3aHATUSL. uugpoBast 1abopaTopus 1o
HKOJIOTHH (AATYMK OCBEIIEHHOCTH,
BJIQ)KHOCTHU U TEMIIEPATYpHhI)
31 7.5 [IpakTrnueckue ONeKTPOHHbIE TaOJINLIbI U IJIaKaThI
3arpsi3HEHHE JTUTOC(EPbI 3aHATH,
CaMOCTOSATeNIbHAs
pabora, JlucmyTsl,
Oecebl, IPaKTHKYMBI,
JEKIUH,
WH/MBUTyaTbHAS
pabota, rpynmoBas
pabota
32 8.1 CEMUHAapHI, DJIeKTpOHHBIE TAOIHIIEI U TUIAKATHI,
Yenosek u npupoaa MPaKTUKYMBI, 1 poBast 7a6OPaTOPHSI MO IKOIOT U
TBOpYECK paboTa
,becenpl, TUCIYTHI,
MPAKTUKYMBI,
COOOIIEHHS YJaIuXCs,
rpymmnoBas paboTa
33 8.2 Tlouemy NuuBunyanbHas DJIeKTPOHHBIC TAOIHIIBI U ITAKATHI
nosiBuniacbKpachas pabora,
KHHTa? KOHCYJIbTALH,
KOH(pepeHH
34 8.3 Kak coxpaHuTh Buxropuna DNEeKTPOHHBIE TAOIUIBI ¥ IUIAKATHI,
ouochepy? «IKONOTUYECKUI nudpoBast nmabopaTopus 1o
9KOJIOIr'nH1

MapagoH»




COAEPXKAHMUE DJIEKTUBHOI'O KYPCA «3KOJIOI'SI» B 6 K/IACCE 68
YACOB

Tema 1. JkoJ10rusi pacTeHHIi: pa3aesi HAYKH U y4eOHbIii mpeameT (4 1)

DKOJIOTHST — HayKa O CBA3SIX JKMBBIX OPraHM3MOB CO cpefoi oOuranus. Cpema oOuTaHHS |
YCIIOBUSL CYIIECTBOBAHMSI OpPraHMW3MOB. B3auMoOCBSI3M JKHMBBIX OpraHu3smMoB U cpenbl. OcoOeHHocTH
B3aUMOJICHICTBUSL PACTEHUH U JKUBOTHBIX C OKpYyKalolled HuX cpeaol. ODKoJorus pacTeHuil.
Pactutenbnblie coobmectBa. OCOOEHHOCTH B3aUMOJCHCTBUII pacTeHW M JKUBOTHBIX CO CpEeAOH.
OcCHOBHBIE OTINYHS PACTEHUN OT KUBOTHBIX U UX CBS3H CO CPEAOH.
OchosHvle nouwsamusa: cpefa OOUTaHUSA, YCIOBHUS CYIECTBOBAaHUS, B3aMMOCBSI3M, JKOJIOTUS PACTEHUH,
pacTuTeNnbHBIE COOOIIECTBRA.
Jdkckypeus. JKuBoil opraHusMm, ero cpega OOWTaHUS W YCIOBMS CyIIeCTBOBaHHUA. (DKCKypcHs
MIPOBOJUTCS Ha JIF000M OOBEKT, I/I€ MOKHO MO3HAKOMHTBHCS C JIFOOBIM PAaCTUTENbHBIM OPraHU3MOM U €ro
cpenoi oouTaHus: MapK, Jiec, JYyT, )KUBOU YTrOJIOK.)

Tema 2. CBeT B :KU3HH pacTeHu i (64)
Jlmss wero HyXeH CBeT pacTeHusM. Pa3HooOpasme ycnoBuii ocBemeHus Ha 3emse. CBer u
(dotocunTes. Bo3nymHoe nuTtaHue pacTeHui. BinsiHue cBeTa Ha pOCT W IBeTeHHUE pacTteHuii. CBeT
KaK dKOJIOTUYECKUM (akTop. DKOJIOTrHYECKHue rpymnibl pAaCTEHUH MO OTHOILIEHUIO K cBeTy. Pactenus
JUTMHHOTO M KOPOTKOTO JIHS, HeWTpalsibHble pacTeHwus. JIucroBas mo3auka. PazHooOpasue ycioBuid
ocBenieHuss Ha 3emie. [IpucnocobieHne pacTeHU K MEHSIONIMMCS YCIOBHSIM ocBelleHus. Kak
MOJKHO PEeTyJUPOBATh YCIOBHUS OCBeElleHUs pacteHuil. [Ipucrnocobienusi pacTeHUi K )XKU3HU B pa3-
JIMYHBIX PACTUTEIBHBIX COOOIIecTBaxX (€IbHUK, MyOpaBa). Pactenus ahemepounsl. JIeTHe3eneHble u
BeYHO3eJeHble pacTteHus. PyOkm yxoma. KOHIIGHTpUpPOBaHHBIM COJHEUHBIH CBeT (OCHOBHbIE
nouamus: CcBeT W (POTOCUHTE3, PACTEHHUS AJIMHHOIO JIHS, PACTEHUS] KOPOTKOTO JIHS, MOpPSIMOU
COJIHEYHBIN CBET, pAcCESIHHBIN CBET, CBETOIIOOUBBIE PACTEHUS, TEHEBBIHOCIUBBIC U TEHEIIOOUBBIC
pacTeHus.
IIpakTH4yeckas padora. M3yyeHue norpeOHOCTEN B KOJIMYSCTBE CBETA Y PACTEHUN CBOCH MECTHOCTH.
OnbIT B IOMAIIHUX YCJOBUAAX. BrnusHue cBeta Ha pocT U pa3BuTue pacreHuid. (B xome pabotsl
JIOKa3bIBAETCS, YTO COJIHEUYHBIN CBET OKa3bIBAET HEIOCPEACTBEHHOE BJIMSHUE HA POCT U pa3BUTHUE
pactenuii. CpaBHHUBAIOTCS BHIPOCIINE HA CBETY U B TEMHOTE MPOPOCTKHU. )
JlabopaTopHas padoTta. V3ydyeHrue CTpOeHUS JINCTHEB CBETOJIOOMBOTO U TCHEIFOOWMBOTO PACTECHUI
noq Mukpockonom. (ITog MUKpPOCKOIIOM M3ydaroTCsi MUKPOIIPENapaThl JUCTHEB KaMEIUU U TepaHH.
JlenaeTcst BBIBOJ O CBSI3M CTPOCHHS JINCTA C €ro (PyHKIIMEH U ero pacrojioKEHHUEM OTHOCUTEIIHHO
HampaBJIEHUS] CBETOBBIX JyUeil.)
IIpakTHyeckasi padora. OnpeaesieHue KOJIMYECTBA COJTHEUYHbBIX JHEN B TOAY B CBOEH MECTHOCTH.

Tema 3. Temio B :ku3HU pacTenuii (64)

Jlnist yero Tero HyXHO pacTeHusM. TemmnepaTypa kak sKojiorndeckuit pakrop. Temno kak HeoOXoguMoe
YCJIOBHUC KHU3HU paCTCHHﬁ. 3HaueHHe Temaa I IpopacTaHusa CEMSAH, pOoCTa U Pa3BUTUSA paCTCHHﬁ.
3HaueHHe TerIa JJIs1  LIBETCHUSA paCTeHI/Iﬁ U CO3pCEBaHUA IUIOHOB. TeMnepaTypHLIe T'paHUIIBL.
HpOMOpa)KI/IBaHI/Ie. BTOpI/I‘lHOC OBETCHUC. HUcrounuku temna Ha 3emie. Kakoe Temio HCIIOJIB3YHOT
pacrenus. Pa3sHooOpasue TemmepaTypHbIX ycinoBuil Ha 3emue. Bereranuonsslii nepuoa. Beinenenue
TCIUIa MMPU AbIXaHUH paCTCHHﬁ. 3aBUCUMOCTD TEMIICPATYPbI paCTeHI/Iﬁ OT TCMIICPATYPhI 01<py>1<a10mel71
CpCabl. OKOJIOTHYECKHE TpyHnIibl paCTCHI/Iﬁ MO0 OTHOMICHHUIO K TCIUIY MU XOJIOAY. HpI/ICHOCO6HeHI/I}I
paCTCHI/Iﬁ K BBICOKMM W HHU3KHUM TEMIICPATYpaM. Bricokue TEMIICPATYpPbl U COCTOSIHUC JICTHCIO ITOKOS.
Oco0eHHOCTH CTPOEHUS PaCTEHUH, YMEHBIIAIONINE HarpeBaHKe. 3aKanka pacTeHHH.

Ocnoesnvle nouamus: TEINIO — HeO6XOJII/IMOC YCJIOBUC KHU3HH, TCIUIOBLIC II0s5CA, TEII0IIO0UBEIE
pacTCHUA.



IIpakTnueckas padora. OmnpeneneHUe CpPEAHETONOBOM M CPEIHECE30HHOW TeMIepaTtyp CBOeEl
MCCTHOCTHU U paCTeHHﬁ, HpI/ICHOCO6JIeHHLIX K HUM.

Tema 4. Boaa B :ku3Hu pacteHuii (64)
Jljig "yero HyXHa BoJia pacTeHUsIM. Boia B ®HU3HU pacTeHui. 3Hau€HUE BOJbI ISl TUTaHUSL, OXJIAXKICHUS,
pacceneHus, A MPOpacTaHUsl CEMsH, pocTa M pa3BUTHUs pacTeHuid. Colep:kaHue BOJAbI B KIETKax,
TKaHSX M OpraHax pacteHuil. BHyrpeHHuil 3anmac Bojbl. 3aBsiaaHue pacteHui. Kak Boaa mocrymaer B
pacrenus. Pacrenus- snudurel. BHekopHeBas moakopMka pacTeHuid. Kak pacTeHHs yIep)KUBAIOT BOJY.
Pactenus-cykkynentsl. Pacxom BOJOBI pacTeHUsIMH. BIaXHOCTh Kak 9KOJOTHYECKUH  (hakTop.
DKOJIOTUYECKHE TPYIIbl paCTEHUI MO OTHOIIEHHIO K Boje. BojaHble pacTeHus (MJIaBarolIue pacTEeHUs,
pacTeHusl, IMOJIHOCTbIO TOTPY)KEHHbIE B BOJY, BOJHBIE pACTEHMs] C IUIABAIOIIMMU JIUCTHIMU).
[IpucnocobneHns BOJOHBIX pacTeHUl K HENOCTaTKy Kucjiaopojaa. BraromroOuBble —pacTeHHs.
[Ipucnocobnenus BIArodoOWBBIX pacTeHUM K cpene oburtanus. [IpucnocoOneHue pacTteHud K
Pa3IMYHBIM YCIOBHUSAM BIIXHOCTU. PacTeHus, TpeOyrolue yMEepeHHOro yBJIaXXHEHUs (pacTeHus jayra u
neca, 3emepsl u ddeMepouIpl) U 3acyX0oycTounBbie pacteHus. [IpucrnocoOiaeHust 3acyX0yCTOMYUBBIX
pacTeHMii K HeOCTaTKy Biaru (yBeJIMUYEHHE MOTJIOUICHHS BOJbI, COKpAIIEHHE PAacXo/a BOJIbl, 3aracaHue
BoJIbI). OOecrieueHne pacTeHuid BoJI0# (CHero3aaep KaHue, JIECHbIE MOJIOChI, COXpaHEHUE BOJIbI B TIOUBE).
OcHogHble nousmus: BIAXHOCTb, BOJa — HEOOXOJUMOE YCIOBUE >KHU3HU, BJIArojitoOMBbIE PACTEHUS,
3aCyX0yCTONYMBBIE PACTEHUS, CYKKYJIEHTbI, OPOLIEHHE, OCYIIIEHHUE.
IIpakTHyeckasi padora. M3ydeHue nmpucrnocoOIEHHOCTH PacTeHUN CBOEH MECTHOCTH K YCIOBUSM
BJIQKHOCTH.
OnbIT B 1IOMALIHUX yCI10BUAX. BinsiHue BO/IbI M TEMJIa HA IPOPACTaHUE PACTEHUH.
JlaGopaTopHasi padoTa. 3HAaKOMCTBO C BOJHBIMH, BIIArOJIFOOMBBIMH U 3aCYX0YCTOWIMBBHIMU pacTeHus M. (I1o
repOapHbIM IK3EMIUIIpaM WK PUCYHKaM MPOBOIUTCS paboTa, B X0J1€ KOTOPOH BBIABIISAIOTCS OCOOCHHOCTH
CTPOEHHUS PaCTEHUH C pa3HbIM OTHOLIEHUEM K BJIAre.)

Tema 5. Bo3ayx B skuzHu pactenui (64)
I'a30oBEBIN cocTaB U JABWKCHHUC MacCC BO3ayXa KaK 3KOJOTHYCCKUEC (baKTOpI)I B )XHN3HHU paCTeHHfI. 3HaueHUE
JUIsl PacTeHHWM a30Ta, KUCJIOpOJa W YrieKUciaoro raza. Berep B »ku3Hu pactenwil. [Ipucrnocobnenue
paCTeHI/Iﬁ K U3BJICYCHHIO a30Ta, KUCJIOpOoJa U YITICKHCIIOTO ra3a u3 BO3ayXa. HpI/ICHOCO6HeHI/I${ paCTeHI/Iﬁ
K OIIBbUICHUIO, paCpOCTpaHCHUIO CIIOP, IIJIOA0B U CEMSH BETPOM. PGFYJ'II/IPOBaHI/Ie YCJIOBEKOM BO3YUIHBIX
ITIOTOKOB M I'a30BOT'0 COCTaBa BO3/1yXa.
Ocnosnble nonsmus: Ta30BBIM COCTaB BO3yXa, KHCJIOTHBIC OOXKIU, BGTpOYCTOfI‘IPIBHG pacTCHUA.
JlabopaTopnasi paGora. 3ydyeHnue npucrnocoOneHnii pacTeHui K OMBbIJICHUIO U PACIPOCTPAHEHUIO BETPOM.
(HSy‘leHI/IC IIPOBOAUTCA 110 KOJIJICKIUHU ITJIOJ0B U CEMSH C IIOMOIIBIO J'IyrIBI.)

Tema 6. IlouBa B :KU3HHU pacTeHuii (64)
Yro npeaACTaBJIACT co0oii mouBsa. IlouBa kax HeO6XOI[I/IMOC YCJIOBHUC KU3HU paCTeHHﬁ. Tunel Io4YB U UX
cBoiictBa. CocTaB MOYBEI. O6pa303aHHe rymyca. Hnonopozme rnouB. JKuBrle OpraHmu3smMbl B IIOYBC.
ODKOJIOTHYECKUE TpYIIIbI paCTeHI/Iﬁ N0 OTHOHICHUIO K pPAa3HbIM CBOMCTBaAM IIOYB (paCTeHI/IH 6C,Z[HLIX u
0oraTeIx Mo4YB, paCTCHUA 3aCOJICHHBIX HO‘IB). IloyBa — HMCTOYHHK MHHCPAJIBbHBIX BCIICCTB U BOJIBI. 3amac
ceMaH B nouse. Ilousa u MEPECHECCHUC He6J'IaFOHpI/I$[THLIX YCHOBHﬁ. YnqueHHe IIOYB 4YCJIIOBCKOM.
3enenoe ymoOpenue. Peixienne mnouB. Pacconenue mouB. M3BecTkoBanue mouB. I[IeimpHBIE Oypw,
HEYMEpPEHHBIN MOJIMB, BOJHAS M OBPaXHAs Hp03Usl — (DAKTOPBI pa3pyLIeHHs MTOYB.
OcHosnble noHsmus: MHUHCPAJIBHBIC WU OPraHUYCCKUC BCIICCTBA IIOYBBI, T'YMYC, IMOYBCHHOC IIUTAHHC,
II040poaAre IMOYBBbI, COJICBBIHOCJIMBBIC (COHCYCTOI‘;IHI/IBLIC) pacTCHUsA, OpPraHU4YCCKUC W MUHCPAJILHBIC
ynoOpeHus, 3po3usi OYB.
IlOMaHIHﬂﬁ NpaKTH4IeCKast paGOTa. Brnusane MexaHM4YecKOro cocTaBa IIOYBBHI Ha npopacTaHuc
CCMAH, POCT U PAa3BUTUC IIPOPOCTKOB. (HpOpaI_I_[I/IBaIOTCSI CCMCHA, HallpuMep, (I)aCOJ'II/I, B TUIIaxX IIOYBBI:



IIECKE; IVIMHE; M0YBE, IPUHECEHHON U3 caja MU ¢ oropoaa. B xoxe paboThl TOKa3bIBAETCS, YTO CPOKHU
IIPOpacTaHMs CEMSH U Pa3BUTHS IPOPOCTKOB 3aBUCST OT THUIIA [TOYBBHI.)

Ikckypens. YenoBek u nousa. (DKCKypcHs NMPOBOJUTCS B TEIJIMYHOE XO3SIICTBO, II€ B 3TO BpeMs
UIET MOArOTOBKA IIOYBBI K BbIpalllMBaHUIO paccaibl. Ilpu oTCcyTcTBHM TEIUIMYHOTO XO3sicTBa €
IIPOLEAYPOH MOATOTOBKM IIOYBBI MOXHO I10O3HAKOMHUTBHCSI Ha IPUMEpPE BBIPAIMBAHMSI KOMHATHBIX
pacTeHuil.)

Tema 7. 7)KuBoTHbIe U pacTeHus (4 1)
JKupotHble-onbutuTeNM. B3anMHOE BiUsSHUE >KUBOTHBIX M PACTEHUW. 3HAUEHUE SKUBOTHBIX IS
ONBUICHUS U PpACIpOCTpaHEHUs] pacTeHuid. buonornueckne 0COOEHHOCTH HACEKOMOOIBUISIEMBIX
pacTeHuid. 3HaUYEHUE PACTEHHUU IS KUBOTHBIX. PacTeHuss U pacTUTENIbHOSAIHBIC KUBOTHBIE. PacTenusi-
XHUIIHUKH.
OcHosHble nousmus: PAaCTUTEITHHOSIHBIE >KUBOTHBIC, PACTEHUS-XUIIHUKH, >XHUBOTHBIC-OTBUIUTENH U
pacIpoCTpaHUTENN CEMSIH PACTCHUH.
JladopaTopuasi padora. CriocoObl pacnpocTpaHeHuss 1ioAoB u ceMsH. (C TOMOIIBI0  KOJIJICKIIUU
IJIOJIOB WM CEeMSIH U JIyIbl HW3Y4YalOTCsA MPHUCIOCOOTCHUS CEMSH M IUI0JIOB K PaCIpOCTPAHEHHIO
KUBOTHBIMU. )

Tema 8. Bausinue pacteHuii Ipyr Ha apyra (2 4)
[Ipsimoe u omocpenoBaHHOE BIWSHUE pacTeHMW Ipyr Ha Apyra. Pasnuunbie Gopmbl B3auMoOAEHCTBUS
Mexay pacTeHusMHu. KoHKypeHIMs MeXIy pacTeHHUSMH MO OTHOWIEHUIO K Pa3IMYHbIM 3KOJOTHYECKUM
¢dakropaM. PacTeHus-nuaHbl, PacTEHUS-TIONYNAPA3UThl, PACTEHUS-IMUGUTHI, PACTEHUSA-TIAPA3UTHI.
KoHkypeH1us Mexay pacTeHUSIMU IO OTHOIIEHHIO K Pa3IMYHBIM IKOJIOTHYECKUM (paKTopam.
OcnogHvle nonamus: pacTeHUA-Iapa3UThl, KOHKYPEHIIUS, IPSIMOE BIIUSHUE.
JlaGopaTopHas pa6ora. B3anmoseiicTBue nuan ¢ gpyrumu pacteHusiMH. (C moMOIIbI0 TepOapHBIX
9K3EMIUIAPOB, HANPUMEP IOpOXa, YMHBI, IUTIOIIA U JPYIHX, M3y4aroTcs MNPUCIOCOOIEHUs JIMAaH,
o0ecrneYnBaroIe UM MPEUMYIIECTBO B BBKUBAHHH. )

Tema 9. I'puObI M 6aKTEPUH B KU3HM pacTeHuii (4 1)
Pone rpuboB u OakTepuii B KW3HHM pacTeHHMd. KpyroBopoT BEIIECTB W HEMPEPHIBHOCTH KU3HU.
Crioco6s1 iutanus rpubdoB u O6akTepuii. CanpoTpodsl U mapa3uthl. COXKUTETHLCTBO PACTCHUM C TPU-
0amu u O6akrepusmMu. Mukopusa. Posib MUKOPU3BI B )KM3HH pacTeHHi. bakrepuanbHble KITyOSHBKH Ha
KOpHsX 0000BBIX pacTeHui. bakrepuanbHbie 1 rpruOHBIE OOJIE3HH PACTEHUH.
OcHoghbie nonsimusi. carpoTpodbl, TAPa3UThL, KPYTOBOPOT BELIECTB, MUKOPH3a, (PUTOPTOPO3.
JladopaTopHas padora. [ pubHbic 3a001eBanus 3makoB. (M3ydaroTcst Ha repOapHBIX K3EMILIPaXx.)

Tema 10. Ce30HHbBIE H3MeHeHUsI pacTeHuii (4 1)

HpI/ICHOCO6J'IeHHOCTB paCTeHI/Iﬁ K CC30HaM roja. OceHb 1 31MMa B JKU3HU paCTeHHﬁ. .HI/ICTOHa,I[ H €I'o poJib
B KHN3HU paCTeHHﬁ. HO,Z[FOTOBKa K 3MME BEYHO3EJICHBIX XBOWHBIX. O3MMEBIE U SAPOBBIC OJHOJICTHUKH.
FJ'ny;OKHfI n BLIHY)KI[GHHHﬁ nokoi. MeHoornyecKue (1)3.3]:1 paCTeHI/Iﬁ N BIMAHUC Ha HHUX KJIMMaTa H
norobl. Oco6eHHOCTH (PeHOTOTHYeCKUX (a3 y pacTeHHUH.
Ocnosnble nonsamus: JIeCHas IIOACTHUIJIKA, O3UMBIC OJHOJICTHHKH, FHY6OKHﬁ n BLIHy)KI[CHHbIﬁ HOKOﬁ,
BCCCHHCC COKOJABHKCHUC, APOBLIC OMTHOJICTHUKH, (I)GHOJ'IOFI/IH, (I)GHOJIOFI/I‘IGCKI/IC (1)8.3]:1.
Jkckypeus. [Ipucnocobnenue pactenuii k cesoHaM roja. ([i1s pa3sHbIX MECTHOCTEH SKCKYpPCHUS MOKET
MMpOXOJUTHL Kak 3HMOI>’I, Tak U BecHoM. B X0AC OBKCKYPCHUH HYKHO ITO3HAKOMHUTHBCIA C CCE30HHBIMU
HU3MCHCHHUAMHU B XU3HHU paCTeHHﬁ, HAay4IUTBCH Ha6J'IIO,[[aTb B3aMMOCBI3U paCTeHI/Iﬁ B IIpUPOAC, HAXOIUTb
JOKa3aTCjIbCTBa BIIMAHHA YCJIOBI/II>'1 Cpeabl Ha JKUBOM Opranu3M; OTMCTHTb, KaKHUM 06pa30M Ppa3HbIC
pacTCHUA HpI/ICHOCO6I/IJ'II/ICB NEPCHOCUTL 3UMHHC YCIIOBUA; KAKUC YCIIOBHUS CHOCO6CTBYIOT BCCCHHEMY
NpOOYKIEHUIO PACTECHUA. )

Tema 11. U3meHeHue pacTeHHii B TedeHNne KIU3HU (2 1)
Kax AOJIT'0 KUBYT PACTCHUA U KaAK OIPCACTIAOT HMX BO3PACT. 3HaueHue PAa3JIMYHBIX 3SKOJOTUYCCKUX
q)aKTOpOB JJI paCTCHI/II\/'I Pa3HBIX NCPUOOOB KU3HU W BO3PACTHBIX COCTOSHHUI. YCIIOBHS OOWUTAHUS U
JUIATCIIBHOCTD BO3PACTHBIX COCTOSIHHUM paCTeHHﬁ. HpI/I‘{I/IHLI IIOKOsA CCMSIH.



OcHogHble nOHAMuUs: NIEPUOAbI TCUCHUS )KU3HU PACTCHHI, IEPUOJ TOKOS, EPUOJ MOJIOJIOCTH, MEPUOT
3pENOCTH.

Tema 12. PaznooOpa3ue yc/j10BUii CYIIECTBOBAHMSI U UX BJIUSIHHE HA Pa3HbIe dTaNbI

sKM3HHU pacTeHuii(4 1)
PazHooOpa3ue ycnoBuii cymiecTBoBaHHS pacTeHWi. JKH3HCHHOE COCTOSHUE PACTCHHN KakK IMOKa3aTellb
YCIIOBUH UX KU3HHU. Y POBHU )KU3HEHHOI'O COCTOSIHUS PACTCHUM.
OcHognble nousimus: YCIOBUS CYIIECTBOBaHMS, KM3HEHHOE COCTOSIHUE PACTEHUH, IIUMPOKas U y3Kas
MIPUCTIOCOOJICHHOCTD.
IIpakTuyeckass padora. BosznelictBue uenoBeka Ha pactutenbHocTh. (Ilo marepumanam ydebHOrO
nocobust «IKOJOTHS pacTeHHit», ydeOHuKa «buosorusi. Pactenms. baxrepum. ['puObl. JlummaitHukm»
(aBT.: .H. Ilonomapesa u ap.)» yueOHuka «Vcropus cpeauux Bexos» (aBT.: M.B. Ilonomapes u ap.)
MPOCIIEKUBAETCS BIUSHUE YEIOBEKA Ha PACTUTEIBHOCTh Ha Pa3HbIX dTanax pa3BUTHUS OOIIeCTBA. )

Tema 13. ’Ku3neHHsble ¢opMbI pacTeHuid (2 1)

Pa3nooOpasue xu3HeHHbIX (opm pacrenuil. Knaccudukauuss Ku3HEeHHBIX (OPM  pacTEHH.
Pa3nooOpa3ue nepeBbeB pa3HbIX KIMMaTHUYeCKuX 30H. JKu3HeHHbIe (JOpPMbI pacTeHHI CBOEH MECTHOCTH.
OchosHvle nousmus: WIHAPOKOJIUCTBEHHbIE, MEIKOJNCTBEHHBIE, XBONHBIE JIE€PEBbs; CYKKYJICHTHBIE
cTeOseBble JIepeBbsi; OYTBUIOYHBIE M PO3ETOYHBIE JIEPEBBS; NEPEBbSI-AYIIUTENN M JAEPEBbS-POLIH.
IIpakTnueckass padGora. l3yueHue KU3HEHHBIX (OPM pACTEHMM Ha MPUIIKOJIBHOM Y4YacTKe.
(M3yuaroTcsi 0COOGHHOCTH pa3IMYHBIX KU3HEHHBIX (OPM pAcTeHUN Ha MPUIIKOJIBHOM YYacTKe WU B
J000M MPHUPOJHOM KOMIUIeKce. JlemaroTcs BBIBOABI O IPEUMYIIECTBEHHOM paclpOCTPaHEHUU
OTIpe/IeNIEHHBIX )KM3HEHHBIX (POPM U 00CYKIaeTCsl UX CAHUTAPHOE COCTOSHUE. )

Tema 14. PacTutelibHbIE c000IIECTBA (8 )
PactutenbHble coobliecTBa, UX BUIOBOW cocTaB. EcTecTBeHHbIE UM MCKYCCTBEHHBIE PAcTUTEIbHBIC
cooOriecTBa. Y CTONYMBOCTh €CTECTBEHHBIX PACTUTEIBHBIX COOOIIECTB. B3anMHOe BiIHMsIHUE pacTeHUI
Ipyr Ha napyra B cooOmiecTBe. BuIoBOl cocTaB €CTECTBEHHBIX M HMCKYCCTBEHHBIX PACTHTEIbHBIX
cooOmiectB. borateie u 6emubie BuaaMu cooOrmiecTBa. OTKPBITHIE U 3aKPBITHIE PACTUTEIBHBIE CO00-
mectBa. CTpoeHHE pacTUTENbHBIX COOOIIECTB:  SPYCHOCTb, CIOUCTOCTb, TOPU3OHTAIIbHAS
pacujieHeHHOCTh. Mi3MeHeHus: pacTUTeIbHBIX cooOmiecTB. CyTOUHbIC U CE30HHBIE U3MEHEHUS B PACTH-
TeIbHBIX cooluiecTBax. OOpaTHMble U HEOOpATUMBbIE U3MEHEHUS PACTUTENBHBIX co00IIecTB. CMEHBI
pacTUTENBHBIX cOOOIIECTB. 3apacTaHue o3epa. BosneilicTBue uenoBeka Ha pPaCTUTENBHOCTb. Mc-
4ye3HOBeHHeE JiecoB. OMyCcThIHUBAHUE.
OcHogHble nOHAMUA: PACTUTEIbHBbIE COOOIIECTBA, YCTOWYMBOCTH PACTHTENBHBIX COOOIIECTB, BUIOBOM
COCTaB, pa3HOOOpa3ue pacTeHUM, sIPyCHOCTh, CMEHBI PACTUTEIBHBIX COOOIIECTB.
IIpakTnyeckass padora. M3yueHue cOCTOSIHHS COOOIIECTBA MPHUIIKOJIBHOIO Yy4acTKa, TOPOJCKOTO
napka, ckBepa u T. A (I'pynmamu mo3-5 dyemoBek oOcienyeTcsi COCTOSIHHME PACTUTEIbHOCTH Ha
MPUILKOJILHOM Y4YacTKe, B MapKe, CKBepe U T. M., BBIACHSAETCS CTENEHb aHTPOIOICHHOTO BIIMSHUS Ha
pacTeHwusl.)
JIkcekypeusi. CTpoeHue pacTUTEILHOTO COOOIIEeCTBa.

Tema 15. Oxpana pactuTesbHOro Mupa (4 1)

OOenHeHne BHUIOBOTO pa3zHooOpasusi pacTeHuil. Penkue u oxpanseMmble pacreHus. KpacHble KHMIH.
OxpaHsieMble TEPPUTOPHU U UX 3HAUEHUE. 3anoBeAHUKH. HalmoHanbHble MapKu U NaMSTHUKU TTPUPO/IBL.
Penxue n oxpaHseMble paCTEHUS CBOEH MECTHOCTH.

OcHoéHnble nonsimus: pelkKUue pacTeHUs, OXpaHsemble pacTeHus, KpacHas KHUra, oxpaHsieMble
TEePPUTOPHUH.

IIpakTHueckast padora. Oxpansemsle TepputTopun Poccun. (C nmomoribo mocodoust « IK0a0rus
pacTteHuid» u aTiaca ¢ reorpaduueckoii kaproi «Oxpana npupoibl Poccum» ydarmecs 3HaKOMSTCS
C pasHoOOpa3zueM oOXpaHseMbIX Tepputopuii Poccum u, ecim ecTb BO3MOXKHOCTE — C
OXpaHsI€MBbIMH PACTEHUSIMH CBOEH MECTHOCTH. )
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KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ IJIAHUPOBAHUE

HJara | Ne
Pa3znes, Tema ypoka ConepxaHue TeMbl Bunpl nedarenbHOCTH ydamxcst
Tema 1. Jxosorust pacreHuii: pasjies HaAyKu U y4eOHbIH npeaMer (44)

1 | BBoaHbIi HHCTpYKTaX MO T/0. DKOJIOTUSl — HayKa O CBS3SIX )KMBBIX OpraHn3MoB | OmnpeaensioT NOHATUS «3KOJIOTUs», «cpeaa ooura-
Uro w3ywaer »9KoJOrHsi pac- | co cpemoi  oburtanus. Cpema  oOuTaHUs | HUS», «YCIOBHUS CYIIECTBOBAHHS», «B3aUMHBIC
TEeHUH OpPraHU3MOB. VYcnosus CYIIECTBOBAaHMsS. | BIMSHUSL W  B3aUMHBIE  CBSI3H»,  «IKOJIOTHS

Okonorus pacteHuil. PactutenbHelie cooduiectBa | pacteHui». Ha3piBatoT OCHOBHBIE Cpe/ibl 0OUTaHUS
opranu3MoB. ONUCHIBAIOT YCIOBHSI CYILIECTBOBAHUS
OpraHH3MOB. XapakTepusyroT 0COOEHHOCTH
B3aMMO/ICHCTBHS KHBBIX OpraHHu3MOB C
OKpyXxaromen cpenoi. IlpuBoaar nmpumepsl pacTu-
TEJIbHBIX COOOLIECTB. YYacCTBYIOT B OOCYXJIEHHU
npoOneMHbIX  BompocoB.  ['OTOBAT — KpaTkue
COOOIIIEHUS

2 | Ocobennoctu B3aumojieiicTBuii | OCHOBHBIE OTIIMYUS PACTEHUH OT )KUBOTHBIX M UX | XapaKTepU3ylOT U CPaBHUBAIOT  OCOOEHHOCTH
pacTeHU# U KUBOTHBIX CO CBSI3H CO CPEJION. MUTAHUSI PACTEHUHA W SKUBOTHBIX. (OTMmewaror

CpeaoHu.

dkckypeusi.  JKuBoih  opraHuszMm, €ro

oOUTaHUS U YCJIOBUA CYHICCTBOBAHMS.

cpena

pa3iuuvs pacTeHU U IKUBOTHBIX [0 CTENEHH
NOABIKHOCTH. ONKCHIBAIOT OCOOEHHOCTH pOCTa
pacTeHui (HEOTPAaHUYCHHBIH Ha MPOTSHKCHUH BCEH
YKU3HH ) u KUBOTHBIX (orpaHHuYEHHBIH,
ONpE/ETCHHBI  TEepUoa  KU3HEHHOTO  IIHKIIA).
CpaBHUBAIOT peaklUd PACTEHUH M KUBOTHBIXHA
BHEIIHUE Bo3AencTBUA. [IprBOIST nmpumeps! 3amiu-
Thl PACTEHUH M KUBOTHBIX OT HEOIArONMpHUATHBIX
ycnoBuit cpeapl. OOBSACHSIOT, MOYEMY PacTECHUS U
JKUBOTHBIE MOTYT MEPEXOJUTh B COCTOSIHHE MOKOSI.
3HAKOMSTCS C PAaCTUTENBHBIMU OPraHU3MaMHU U UX
cpenoil oOuTaHus BO BpeMs SKCKypcud. ['0TOBAT
0TYeT 00 3KCKYpCHH




Tema 2. CBeT B *KU3HHU pacTeHuii (64)

JIy1st 4ero HyKeH CBeT
pactenusiM. PasHooOpazue
YCJIOBUH OCBEIIIEHUS HAa 3eMIIe.

CeBer u ¢otocunres. Bozaymnoe mnuraHue
pacteHuii. BiusHue cBeTa Ha POCT PACTCHUM.
Ceet u uBeTeHue pacteHuil. PacTeHust nmuHHOTO
U KOPOTKOTO JIHA, HEUTpaJbHbIE pAaCTEHUS.
PazHooOpasue ycrmoBuil ocBemeHHs Ha 3emuie.
IIpakTnueckas padora 1. «Onpenenenue
KOJINYECTBA COJHEYHBIX JHEM B TrOJy B CBOEH
MECTHOCTH»

(IIn¢pposas nadoparopus Relton ¢ narunkamu
OCBEIIEHHOCTH (OKPY/KAaI0LIero cBera)

XapakTepus3yloT BIIMSHHME CBETa Ha IIPOLECCHI
KU3ZHEJEATENILHOCTH pacTeHUi. OOBscHSIOT
BIUSIHUE CBe€Ta Ha o0O0Opa3oBaHHE YIJIEBOJOB B

KJIETKax pacTeHuN. IIpuBogsT [IPUMEPBHI
JUIMHHOJAHEBHBIX, KOPOTKOIHEBHBIX U HEUTPAIbHBIX
pacTeHuN.

OrnpenensoT KOJIUYECTBO COJHEUHBIX THEH B TOIy
B CBOEU MECTHOCTHU

CBeT Kak  JKOJOTMYECKHM
daxkTop. DKOIOTUYECKUE
IPyIIbI pacTeHui I10

OTHOLICHHUIO K CBCTY.

OKOJIOTUYECKHE TPyHIbl  PacTESHHM (o)
OTHOIIEHHWIO K cBery. JlucroBass mo3anka
JlaGopaTopHasi pabdora 1. 3yueHnune crpoeHus
JINCTHEB CBETOIIOOMBOIO M TEHEIIOOMBOIO
pacTeHuil Mo MUKPOCKOIIOM.

(Iludposas JadopaTopust Relton ¢ naTunkamu

OCBEIIEHHOCTH (OKPYKAIOIIEro cBeTa)

HaspiBatoT 3Ko0rHueckue rpynmnbl pacTeHH o

OTHOIIEHWIO K CBETYy: IPUBOIAT TNPUMEPHI
CBETOIIOOUBBIX, TEHEBBIHOCIUBBIX 51
TEHEIIOOUBBIX pacTeHui. Brmomnssror

nmaboparopHyo padory. CoOmroaarT mpaBuia
TEXHUKH O€30MTaCHOCTH BO BpPEMS BBIITOJTHEHUS

nmabopaTopHbIX padoT. M3y4uaroT cTpoeHHE JINCTHEB
CBETOIOOMBOTO ¥  TEHENTIOOMBOTO  pPAaCTCHHI

(kamenuu W repaHn) moJ MUKPOCKOIIOM. [lemator
BBIBOJI O CBSI3U CTPOCHUS JIMCTA C €T0 PyHKIHUECH U
€r0 PacIIOJIOKECHUEM OTHOCHTEIIPHO HAIIPABIICHUS
CBETOBBIX Jiydei. Habnronaror BivsiHEE CBeTa Ha
POCT ¥ pa3BUTHE PACTCHHIA.

[IpucrocobyieHnst pacTeHUN K
MEHSIOLLUMCS YCIOBUSIM
oceuleHusa. Kak MoxHO pe-
ryJMpoOBaTh YCJIOBUSI OCBeElle-
HUS pacTECHUN.

[Ipucnocobnenus pacreHUd K IKU3HU B
Pa3IMYHBIX  PACTUTEIBbHBIX cooO1ecTBax
(enpHuK, pgyOpaBa). Pacrenus sdemepouibl.
JleTHe3eneHble W BEYHO3EJIEHBIE PACTEHUS.
Pyb6xu yxopa. IlomucBeransl. KoHneHTpupo-
BaHHBIA COJITHEYHBIN CBET.

Onvim ¢ domawnux yciosusax «BnusiHue cera
Ha POCT Y pa3BUTHE PACTECHUID)

XapakTepu3yoT  pa3zHooOpasue YCIOBHI
ocemennss Ha 3emse. CoOCTaBIsIIOT — CXeMy,
OTpaXalollyl0 BIUSHUE CBETa Ha IIBETCHHUE

pactenuii. [IpuBoAsT mpUMepsl TPUCTIOCOOICHUN Y
pacTeHUil K MEHSIONIMMCS YCIOBUSIM OCBEIICHHS.
[TpuBoaAT mnpuMepbl pacTeHUil 3(heMepouoB U
ONUCHIBAIOT UX OHOJOTMYECKHE OCOOEHHOCTH.
[TpuBOIAT IpUMEpPBI JIETHE3EIEHBIX U BEYHO3ETIE-
HBIX PACTEHUIl M OIUCHIBAIOT UX OWOJOrMYECKHe




ocobenHoctu. OMNUCHIBAIOT CMOCOOBI, KOTOpBIE
MO3BOJIIIOT ~ YEJIOBEKY  CO3JaBaThb  HambOosee
OJarompusATHBIC YCIOBUS OCBELICHUS ISl PACTCHUI
Ha moyiAiX W B canax. OOBICHAIOT, MOYeMy MOJ
TUICHKaMU-TIOJIMCBETAHAMU M KOHIICHTPHUPYIOIIUMU
3epKaJIaMH YBEJIMYMBACTCS YPOKANHOCTb PACTECHUM
U YCKOpSETCS CO3pEBaHuE IUI0J0B BbINOMHAIOT
OTMBIT B JOMAIIHUX YCJOBHSX, ONHCHIBAIOT U
00BSICHSIOT ero pe3ynbrarhl. CoOMI0al0T MpaBUiIa
TEXHUKH O€30MacHOCTH BO BpeMsS TPOBEACHUS
OTIbITA.

Tema 3. Tenuio B :ku3Hu pactenmii (64)

JlJ1s1 yero Hy>»>KHO TEIUIO pac-
TCHUAM.

Teruio HEOOXOJAMMOE  YCIIOBHE  IKH3HH.
TemrmiepaTypHbI€ YCIOBHS M MPOPACTAHUE CEMSH.
3HaueHHWE TeIia s LBETCHHWS pAacTeHUH U
CO3pEeBaHUs IIJIOJIOB. TemmeparypHbie TPaHHIIBI.
[TIpomopaxuBanue. BropuuHoe LIBETEHHUE.

(Iludposas JadopaTopusi Relton ¢ naTunkom
TeMIepaTypsbl

XapakTepusyloT TEIUI0 KaKk HE0OXOIMMOE YCIOBHUE
KU3HM pacTteHnd. OnpenensioT 3HA4YeHHE TeIia
JUISL TpOpacTaHus CEeMsH, pocTa M PAa3BUTHUA
pactenuii. OOBACHSIIOT 3HAYEHHWE Terula A
LBETCHUS] PACTEHUW, CO3PEBAHUs IUIOJOB U CEMSH.
OOBACHSAIOT  CYHNIHOCTh  TOHATHH  «IIPOMO-
paXUBaHHUE», «BTOPUYHOE LIBETECHHUE»; IOYEMY
MIPOPACTaHUE CEMSIH Y Pa3HbIX PACTCHUU

IIPOUCXOAUT MPHU PA3HBIX TEMIIEpaTypax.

Hctounuku Temna W pasHO-
obpazue TeMIepaTypHbIX
ycinoBuii Ha 3emue. Temme-
paTypa Tena pacTeHuUl. 3a-
BHCHUMOCThH TE€MIIEpaTyphl Teja
pacTeHuii  OT  TeMIepaTypsl
OKPY’KaIOIIeH CPeIbl.

HUctounnku Ttema Ha 3emse. Kakoe Termio
UCHIOJIL3YIOT pacTeHus. PasHooOpasme Temmepa-
TYpHBIX ycJOoBUH Ha 3emiie. BereranvoHHBII
nepuoji. BreimeneHue Tera TpU IBIXaHUU
pactenuii. Temnepatypa Tena pacTeHHUs

Ucrounnku Ttemna ©Ha 3emuse. Kakoe Ttemio
UCIOJIL3YIOT pacTeHus. Pa3HooOpasue Ttemmepa-
TYpHBIX yclaoBHMM Ha 3emiie. BererannoHHBIM
nepuoq. Beigenenue Tema  OpH AbIXaHUU
pactenuii. Temnepatypa Tena pacTeHHs

ITpucnocobnenust pacrteHuil K
BBICOKUM W  HM3KHUM  TEM-
reparypam. Yay4diienue
TEMIIEPATYPHBIX YCIOBUU UL
pacTCHUIA.

HpI/ICHOCO6J'IeHI/IH paCTeHI/Iﬁ K BBICOKMM M HU3KHUM
TEMIICpaTypam. Bricokue TEMIICPATYPhI u
COCTOSAHHUC JICTHETO IIOKO4. OcoOeHHOCTH
CTPOCHHUA paCTCHHﬁ, YMCHBIIAOMINUE HAT'PECBAHUC.
prrIHLI paCTCHI/Iﬁ N0 OTHOUICHHIO K TCILIY U

XapakTepu3yloT MPUCIOCOOJIEHHUS pacTeHUudl K
BBICOKUM M HM3KUM TemreparypaM. ONUCHIBAIOT
Ouosiornyeckue  OCOOCHHOCTH  PAacCTeHMH 1O
OTHOLICHHMIO K TEIUIy M XOJOAYy. XapaKTepU3yKT
COCTOSIHUE  JIETHETO  TIOKOA Y  PACTEHHH.




xonoay. Mopo300oiiHbIe TpEmMHBL. — 3aKaika
pacTeHuil. TemnomoOnBEIe pacTeHusl.
IIpakTnueckas padora 2. «Onpenenexue
CPEIHErOJ0OBOM M CPEAHECE30HHOM TemIeparyp
CBOCH MECTHOCTH M PAaCTCHHH, IPUCTIOCOOICHHBIX
K HUM»

(Uudposas gadoparopusi Relton ¢ gaTunkom
TeMIepaTrypbl

XapakTepu3yroT 0COOEHHOCTH CTPOSHHS PaCTECHHH,
yMEHbLIAIOIIME  MX  HarpeBanue.  [lpuBomsar
IIPUMEPbl  HEXOJOJOCTOMKUX, HEMOPO30CTOMKHUX,
JbI0YCTOWYHBBIX, JKapOBBIHOCJIMBBIX,  TEIUI-
0IF0OMBBIX pacTeHud. OOBICHIIOT, KaK MOYXHO
yOepeub pacTeHHUss OT BECEHHHMX M OCEHHHX
3aMOpO3KOB. OINUCBHIBAIOT MPHUEMBI, YCKOPSIOLINE
npopactanue  ceMsH.  CoOCTaBISIIOT — CXEMY-
KJIacCU(UKALINIO «DKOJIOTHUECKUE IPYIIIIBI
pacTeHHi MO OTHOIIEHHIO K Temny». Pa3pala-
TBIBAIOT TpoekT «lIpucrnocobienust pacTeHUM K
pa3IMYHBIM TEMIIEPATYPaM». ITo JTHEBHUKAM
HAOJIOJICHUN  ONpEAEISIIOT  CPEJHErOJIOBYI0 U
CpelHeCyTOUHYI0 TemnepaTypsl. [lo cipaBouHnkam
OTIPENEIIAIOT CEIbCKOXO3SIWCTBEHHBIE PACTEHHUS,
HauboJsee MpucnocoOIeHHbIe K BRIPAIIUBAHUIO B
CBOEH MECTHOCTH

Tema 4. Bona B :xu3Hu pacreHuii (64)

s yero Hy>xHa BoJa
pacTeHUSIM.

Boaa B xu3nu pacrenmit. ConepkaHue BOJbBI B
KJIETKaX, TKaHAX M OpraHax pacteHud. Bhy-
TPEHHMH 3arac BOJbl. 3aBsijja- HUE pacTeHui. Kak
BOJIa MOCTYyNaeT B pacTeHus. PacteHus-snuuThl.
BuekopueBas noakopmka pacrtenuil. Kak pac-
TEHUS yJEP>KUBAIOT BOJy. PacTeHUSA-CYKKYIEHTHI.
Pacxon BojbI pacTeHUSIMHL.

IlpakTnueckass padora 3. H3yueHue
MPUCHOCOOICHHOCTH pacTeHui cBoeit
MECTHOCTHU K YCJIOBUSIM BJIA>KHOCTH.

XapakTepus3yloT BOAYy KaK HEOO0XOAMMOE YCIIOBHE
KU3HHU pacTeHUH. XapaKTepu3yrT OHOJIOTHIECKYIO
POJIb BOJIBI B KJIETKAX PACTCHHI.

OOBACHAIOT 3HAUYE€HUWE BOJABI JUISI  MHUTaHUS,
OXJIKJICHUS, PACCETICHHUS, IS IPOPACTAHUSI CEMSIH,
pocTa U pa3BUTHS PACTCHHUIA.

XapakTepu3yloT MyTH TOCTYIUIEHHUS BOJbI B
opraHu3M  pacteHuil.  ONUCBHIBAIOT  IMPOILECC
MOCTYIJIEHUSI BOJBI 4Y€pe3 KOPHEBHIE BOJIOCKU B
30HE BCACHIBAHUS KOPHsI, €€ TPAHCIIOPT MO COCYAaM
B Jpyrue opranbl pacteHus. [IpuBoasr mpumepsl
pPaCTEHUN-CYKKYJIEHTOB W PpAaCTEHUH, HMEIOIINX
BO3/1YIIHbIE KOPHHU.

OnuchIBalOT, KaK pacXoayeTcsi BOJA PACTCHUSIMHU.
OOBSCHIIOT 3HaUCHUE UCTIAPEHUS BOJIbI




pacteHusiMi. ONUCBHIBAIOT TNPUYUHBI  3aBSAAHUS
pacteHuit. OnpeaensoT KOJIUYECTBO JAO0KUIUBBIX U
3aCyLUJIMBBIX JHEW B TOJlY B CBOEH MECTHOCTH.
BenyT nHeBHUK HaOII01IeHUIN

10 | DOxosoruyeckue TPYNIbI | DKOJIOTHYECKUE TPYIIIBI pacTeHuit 10 | XapakTepU3ylT BIAKHOCTh KaK 3KOJOTMYECKHUI
pacTeHMil 10 OTHOLIEHUIO K | OTHOIIEHMIO K Boje. Bognele pacrenus | paktop.  CoCTaBISIOT  CcXeMy-KJIacCH(DUKAITUIO
BoJie. BoaHble pacTenus. (TulaBarolle pacTeHUs, PAacTEHUs IOJHOCTBIO | « IKOJOTHIECCKHE TPYIIIBI pacTeHuit 1o

HNOTPY)KEHHbIE B BOJly, BOJHBIE pAacCTEHUS C | OTHONMICHWIO K Bojae». [IpwBOmAT mpuMepbl
IJIaBalOMIMMHU  JUCThAMHU).  [lpucnocoOnenus | mpeacraBuTeNnell pa3InIHBIX dKOJIOTHYCSCKUX TPYIIT
BOJHBIX PAacCTeHUM K HEIOCTaTKy KHUCIOpOJa. | paCTeHUHW 10 OTHOIICHHIO K Boje. Paznmmyaror
Bnaromo6useie  pacrenus.  IlpucnocoOnenus | mpeacraBuTeNed pa3IMIHBIX dKOJIOTHYCCKUX TPYIIT
BJIarOJIFOOMBBIX PACTEHUM K cpeie 0OUTaHMUSIL. M0 OTHOIIEHHUIO K BOJE IO BHEIIHUM TPHU3HAKAM.
JladopatopHas paGora 2. 3HAaKOMCTBO c | [IpuBOAST mpuUMephl MPUCTIOCOOICHUI PacTeHUN K
BOJIHBIMU, BJIAr OJTFOOUBBIMH U | pa3IUYHBIM YCJIOBHUSM BJIAKHOCTH. OMNHUCHIBAIOT
3aCyX0yCTOMYUBBIMHU PACTCHUSIMH. MPUCTIOCOOJICHUSI BOJHBIX PACTCHHU K HEIOCTaTKy
KHUCJIOpO/Ia. 3HaKoOMATCA C BOJTHBEIMH,
BJIArOJIF0OUBBIMU u 3aCyX0YCTOMYHUBBIMU
pacTeHUsMH. BBISBISIOT 0COOEHHOCTH CTpPOCHUS
pacTeHHi pa3HBIX OSKOJOTMYECKHX Tpynm IO
OTHOIICHHIO K BOJIE

11 | Pacrenus, TpeOytomue | Pacrenus, tpeOyromue yMepeHHOro yBiaxkHeHus | [IpuBoast mpumepsl  pacTeHud, TpeOyrOmMX
YMEPEHHOTO  yBIAXHEHWUs] | | (pacTeHus Jyra u jieca, apemepsl v 3heMepouipl). | YMEPEHHOTO  YBJIQXHEHHUS, M ONHUCBIBAIOT HUX
3aCyXOyCTOMYMBBIE  PACTEHHUS. | 3aCyXOyCTONUMBBIE pacteHus, uXx | OMOJIOrHYecKrue 0COOCHHOCTH.

ObecrieyeHre pacTeHU BOJON. | MPUCTOCOOICHUS K HEJ0CTaTKy Bnaru | [IpuBoAAT mpuMephl JIyrOBBIX U JIECHBIX PACTEHUU
(yBenuYeHHE TOTJIOIIEHUSI BOJbI, COKpAIIEHHUE | U XapaKTEPU3YIOT UX MPUCIIOCOOICHHOCTh K cpejie

pacxojga BoJbl, 3amacaHue Bojbl). OOecriedeHue
pacTeHuil Bojo# (CHerosaznep’kaHue, COXpaHEHUe
BOJIbI B [IOYBE, JIECCHBIE MOJIOCHI)

OnbIT B 10MALIHKUX YCJIOBHAX

«BnusHEe BOABI M TEIUIa HA IPOpAcTaHUE
pacTeHUID)

oburanus.  [lpuBomaT  mpumepbl  pacTeHUi
apemMepoB U IPEeMEpPOUIOB, U ONHCHIBAIOT HX
OMOJIOTUYECKHE 0COOCHHOCTH.

[IpuBoadT mpuMeEpsl 3aCyXOyCTOMYUBBIX PACTCHUU
U ONKCHIBAIOT HMX OHOJOTHYECKHE OCOOEHHOCTH.
XapakTepu3yloT MPUCHOCOONEHUS  MYCTBIHHBIX
pacTeHuil K HefocTaTky Biaru. OOBSICHSIOT, Ui
YEero IMpPOBOIATCHET03a/ICPKAHUE HA IOJAX U KaK
JIECHBIE TI0JIOCHI YIIy4YIIarOT cHaOxeHne




KYJIBTYPHBIX DPAacTeHHH BOJOM. XapakTepHU3yrOT
«CYXOW IIOJIMB» — PBIXJICHHE KAaK arpOTEXHMH-
YECKUU IIPUEM, MO3BOJIIIOLUIUN COXPAHUTH BOJY B
II04BE

Tema 5. Bo3nyx B :ku3nu pacrenmii (64)

12 | T'azoBelii coctaB Bo3myxa B | CocraB BO3ayxa. 3HAYCHHWE a30Ta, KHCIOPOJa, | XapaKTepU3YIOT ra30BbIi COCTAB U JIBMIKEHUE MacC
KU3HU PACTEHUH. YIJIEKUCIOTO Ta3a M HEKOTOPBIX MpUMEcei B | BO3MyXa KaK OJKOJOTHYECKHE (aKTOpPBl B IKHU3HU
BO3/yX€ JUISl PACTCHUI pacteHuid. OOBSCHSIOT 3HAYEHHE [UIsl pPACTEHHH
a30Ta, KUCJIOpOJa M yriiekucioro rasa. IIpuBomst
IpUMephl NpUMeced B BO3AyXe, OKa3bIBAIOIIMX
OTpHULIATEeNIbHOE BIMsSHUE Ha pacTeHus. [lpuBonsr

IpUMEpHI MPUCIOCOOIEHUN pacTeHU K
W3BJICYCHHIO a30Ta, KACIOPOAA U YIIIEKUCIIOrO ra3a

13 BO3AyXa.

13 | Berep B ku3HM pacteHuid. | [IpucnocoOneHns pacTeHUH K ONMBUICHUIO BETPOM. | ONUCHIBAIOT —TOJIOKUTEIFHOE W OTPHIATEIIFHOE
[Ipucnocobnenust pacrenuit k| Berpoonsinsiemble pactenus. [IpucnocoOrnenus | Bo3neicTBue BeTpa Ha pacteHus. llpuBogsr
ONBUICHHUIO, PACIPOCTPAHEHMIO | PACTEHUH K PaclpOCTPAHEHHUIO CIOp, IUIOJOB M | IPUMEPbI MPUCHOCOOIEHNUN PACTEHUH K ONBUICHUIO
IJIOJIOB U CEMSIH BETPOM. CEMSIH BETPOM. BeTpoM. Ha3bIBaroT BETpOONBUISIEMBIE PACTEHUS U

JlaGopaTtopHas padora 3. N3ydenne | xapakTepu3yloT HX OWOJOTHYECKHE OCOOCHHOCTH.
MPUCTIOCOOJIEHNH pacTeHWH K oOmbUieHHI0 U | OMHCBHIBAIOT TPHUCIOCOOJICHHS Y PAacCTeHHH K
PacIpOCTPAHEHUIO BETPOM. pacpoOCTPaHEHUIO CIOP, IUIOJOB U CEMSAH C
nomouplo Berpa. IIpuBomaT mpumepsl pacTeHuid,
CIIOPBI, IO bl U ceMeHa KOTOPBIX
pacpoCTpaHAIOTCA BETPOM. OnucsiBaroT
OnoJsiorn4eckue OCOOEHHOCTH TIpYIIBl PACTEHUI
nepeKkaTu-nosie.  BpIMoaHsoT 71a00paTopHYyIO
paloTy 10 U3y4EHHUIO NPUCTIOCOOIEHUI pacTeHUH K
ONBIJICHUIO ¥ PACIIPOCTPAHEHUIO BETPOM
14 | PerynupoBanue 4eJI0BEeKOM | PerynupoBaHue 4yelioBEKOM BO3AYLIHBIX MOTOKOB | OOBACHSIIOT, Kak MO3KHO YMEHBLIUTH

BO3AYHIHBIX ITOTOKOB WU I'a30BOT'O
COCTaBa BO3yXa.

¥ Ta30BOTO COCTaBa BO3JayXa. BeTpoycTroiumBbie
JIepPEBBSL.

OTPULATCIIBHOC BO3JCHCTBHUE BETpa Ha paCTCHUA,
KaK MO>KHO O6OI‘aI_I_[aTL BO3yX YI'JICKUCJIBIM I'a30M.
OHI/ICBIBaI-OT, KaKk 4YCJIOBEK MOXET HU3MCHATH
ra30BEIM COCTaB BO3JyXa.




OOBACHAIOT, Kakyl0 TOJb3y TPUHOCAT JIECHBIE
MacCHUBBl BOJIN3M KPYIHBIX TOPOJOB U 3eJICHBIE
HacaXJcHUA B caMux ropojax. Ilpusoasar npumepsl
JICPEBBEB,  KOTOPBIE  BBLACISIOT  (DUTOHIUIBIL.
IIpuBOAT IpUMEPHI BETPOYCTOWYUBBIX PACTCHUN

Tema 6. [TouBa B :KU3HU pacTeHuii (64)

15 | Yro npeacraBuseT coboii noysa. | Cocras IIOYBBI. O6pazoBanue rymyca. | XapakTepus3ylT COCTaB IMOYBbl. Ha3bIBalOT THUIIBI
[Tnogoponue mouB. Tumbl MOYB, WX CBOMCTBA. | MOYB M OMHUCHIBAIOT WX CBOMCTBA. OOBIACHSIOT, YTO
JKuBble opraHu3Mbl B IOYBE. IIPEJICTaBIsIET cO00N TyMyC U KaK IPOUCXOAUT €ro
IKckypcusa «YUenoBex 1 movyBay oOpazoBanue. CpaBHUBAIOT COCTaB IMOYBEHHOTO H
aTMOC(epHOTO BO37ayXa. XapakTepuUs3yloT pOJib
JKUBBIX OpraHu3MOB B nporeccax
MIOYBOOOPA30BAHMS.
16 | Jlns dero pacreHusiMm HyxHa | [louBa — cyOcTpar i 3aKperieHus: paCTeHUH. XapakTepusyloT MoYBy Kak HE0OXOIUMOE YCIIOBHE

nmoysa. ['pynmsl pacTeHuid 10
OTHOILIEHHIO K pa3HbIM
CBOMCTBaM I10YB.

[TouBa — MCTOYHUK MUHEPAITHHBIX BEIICCTB U
Bojibl. [louBa m mepeHeceHne HEOIArONMPHUSTHBIX
yCJIOBHU. 3amac CEMsIH B MOYBE. JKOJIOTUYECKHUE
IPYIIbl PacCTEHUI MO OTHOIIECHHUIO K Pa3HbIM
CBOMCTBAM IMOYB (pacTeHHs OCIHBIX U OOTAThIX
M0YB, PACTEHHUS 3aCOJICHHBIX TIOYB).

OnbIT B 1OMALIHUX YCJIOBHAX

«BnusHUe MeXaHMYecKOoro CcOoCTaBa IIOYBBI Ha
IpopacTaHue CeMsH, POCT U pPa3BUTUE MPO-
POCTKOB»

JUISL KU3HM pacTeHHd U Kak cyocTpar uist
3akperuieHus: pacteHuid. OOBACHSIOT, Kak TOYBa
IIOMOTaeT pacTeHusAM MEepPEKUBATh
HeOmaronpusTHbIe yeinoBus. OnpenenistoT NOHIATHE
«mmogopoare  mouB».  CoCTaBIsAOT — cXeMy-
KJIaCCU(PHUKAIUIO «IKOJOTHYECKUE TPYIIBI
pacTeHUN IO OTHOUIEHUIO K pa3HbIM CBOMCTBaM
nouB». [lpuBoasaT mpumepsl pacTeHHil O€AHBIX U

OoraTblXx TIOYB, PACTEHUI 3aCOJEHHBIX IIOYB,
pacTeHuii-a30Ton000B. OOBACHAIOT, Ha KaKuX
MOYBax pacTeHus UCTIBITBIBAIOT a30THOE

rojaoagaHuc. XapaKTepI/I?»YIOT MIPpUYKUHBI 34COJICHUA
mous. ONHUCHIBAIOT OHMOJIOTHMYECKHE OCOOEHHOCTH
COJICBBIHOCJIMBBIX paCTeHHﬁ, paCTCHHﬁ'
COHeHaKOHHTeHeﬁ, COJICBBIBO OAIITHX paCTCHHﬁ.

HpOpaH_II/IBaIOT CEMCHa B IICCKEC, TJIMHC, IIOYBC,
HpHHeCCHHOﬁ U3 caga Wik C oropoza. B xone
pa60TBI JAOKa3bIBAKOT, YTO CPOKHU HPOpaCTAHUA
CCMAH U PA3BUTHA MPOPOCTKOB 3aBUCAT OT THIIA




nouBbl. HaOmrogaroT 3a MOATOTOBKOW MOYBBI K
BBIPAILMBAHUIO PAcCcaibl B TEINIMYHOM XO35MCTBE

17 | YayuuieHue nouB 4EJIOBEKOM. Ynydmenue II0YB YEJIOBEKOM. 3eneHoe | XapaKTepU3ylOT MEpbI, NO3BOJIAIOIIME YEIOBEKY
Kak Has1o coxpaHsATh HOYBBI. ynoOpenue. Proixienune mouB. PaccioeHue mous. | ynydiiate CTPYKTYpy M MOBBIMIATH ILIOJOPOIME
N3BecTkoBaHue II0YB. IIpu1bHBIE Oypwu, | OYB. OOBscHSIOT, II04YeMy HE00X0UMO
HEYMEPEHHbI! MOJIMB, BOJIHASL U OBPAXKHAas 3pO3Usl | MOJKApMIMBAThH pacteHus MUHEpaIbHbIMU
— (bakTOpHI pazpylICHUS TIOYB y10OpEeHUsIMU B TEUEHUE BET€TAlMOHHOIO TIEPUO/Ia.
OnucelBalOT 3HAuY€HUE 3€JEHBIX YNOOpEeHHH Jyid
pocTa u pa3BuTus pacteHuil. OOBACHSIOT, I YETO
HY)KHO TPOBOJIUTH PBIXJIECHUE M H3BECTKOBAHUE
nouB. ONKUCHIBAIOT, KAK HEYMEPEHHBIN BbINAC
BIIUSIET HA CTPYKTYpYy IOYB, HA POCT U Pa3BUTHE
pacTeHui
Tema 7. ’KuBoTHble 1 pactenust (6 1)
18 | )KuBOTHBIE- ONBUTUTENH. Kak LIBETKU IIPUBJICKAIOT onpumTenel. | [IpuBomaT npuMepsl pacTEeHWM, LBETKH KOTOPBIX
buonoruueckue 0COOEHHOCTH | OTBUISIOTCS KUBOTHBIMHU (HACEKOMBIMH, NTHUIIAMU,
HAaCEKOMOOIIBUIAEMBIX pacTeHui. IIpakTudeckoe | JeTydynmu MBIIIAMHU). OnwuceiBaroT
3HAYEHUE OIBUICHUS. OPUCHOCOOIEHUs B CTPOEGHMM  I[BETKOB U
OMOJIOTUYECKHE 0COOCHHOCTH pacTeHui,
OIBUTIAEMBIX KMBOTHBIMHU. OOBsCHAIOT
IIPAKTUYECKOE 3HAYCHUE OIBIICHUS.
19 | Kak pacnpoctpanstor moasl 1 | Kak pacnpocTpassitoT miojasl U cemeHa jroau u | IIpuBoaaT nmpumepsl pacTeHu, MIOABI U CEMEHA

CEMCHaA JIFOJH U ) KNBOTHBIC.

YKHBOTHBIC.
JlabopaTopHasi padora 4,
pacrpoCTpaHeHHs TUIOIOB B CEMSTH.

CnocoOsl

KOTOPBIX  PACHpOCTPAHSIOTCS  4YEJIOBEKOM U
KUBOTHBIMU. OMHCHIBAIOT OCOOCHHOCTH CTPOCHUS
CEeMSIH, COYHBIX U CYXUX, UENKUX U KIIEHKUX
IUIOZOB  PACTEHMid, pPACHPOCTPAHEHHE KOTOPBIX
MPOUCXOJUT C TOMOIIBIO KUBOTHBIX U YeNOBEKa.
OnuceIBarOT, Kak MPOUCXOTUT PacCHpOCTPaHEHUE
CeMsiH pacTeHuil MypaBbsMH. OMNMHUCBHIBAIOT, Kak
MIPOUCXOAUT CBEPXJAIIbHEE PACCEICHUE PACTEHUI.
C nmomompi0 KOJUJIEKUHUH TUIOJ0B U CEMSIH U JIYIBI
M3Y4YaloT MPUCTIOCOOIEHUS CEMSH U IIIOJI0B K




pacIpoCTpaHEHHIO KUBOTHBIMHU. Nzyuenue
3alUTHBIX — TpucnocoOnenuit  pacrenuid. (Ha
repOapHBIX SK3EMIUIIpAaX PACTEHHH JTOKa3bIBAETCS,
YTO y PAacTeHUH HMMEETCSl IMAcCHBHAs 3allUTa OT
MOE/IaHusl MX JKUBOTHBIMHU, HAPUMED: Y KParuBbI
KIydhe  BOJIOCKH, Yy Oapbapuca  wim
00SpPBITHIKA — KOJIFOUKH.)
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Pacrenns u PaCTUTCIIbHOAOHBIC
JKHUBOTHBIC. PaCTCHI/IH-XI/IHIHI/IKI/I.

PazHooOpa3zue pacTUTENbHOSAHBIX >KUBOTHBIX.
Beimac m  ero poap B KM3HHM  PACTEHHUU.
Pesynbprarel Bemaca. PacTeHUsA-XUITHUKA

IIpuBOIAT IPUMEPBI PACTUTEIBLHOSAHBIX KUBOTHBIX
U pacTeHUW-XHUINHHUKOB. IIpuBomar mnpumepsl
JKABOTHBIX OIIAaCHBIX BpEIMTENEH Jieca H
cenbCcKkoro  xosgicrea.  [IpuBomar  mpumepsl
pacTeHUid — JIyTOBBIX COPHSKOB. OIHKCBHIBAIOT
BIIMSHHME BbIIaCa Ha TPABSHUCTBIE DPACTEHUS, Ha
BCXOJBl JEPEBBEB M KYCTapHUKOB. ONMCHIBAIOT
YCIIOBUSL JKU3HM M OHOJIOTMYECKHe OCOOEHHOCTH
pPacTeHUN-XUIIHUKOB (POCSIHKH, BEHEpUHA MYyXO-

JIOBKA, My3bIpYaTKH, KyBIIMHOYHHUKH )

Tema 8. Biusinuepacrenmii apyr Ha apyra(24)
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[Ipsmoe wu  omocpenoBaHHOE
BJIIMSIHUE PACTeHUH JApyr Ha

npyra.

Paznuunble  ¢GopMBI  B3aUMOJCHCTBUS ~ MEXKIY
pacrenusimu. PacreHus-nuanbel. PacteHus-mosry-
napasuThl. Pacrenus-snudursl. Pacrenus-
napa3utbl. KOHKypeHIMsI MEXIy pacTeHUSIMU IO
OTHOIICHUIO K  Pa3JMYHBIM  DKOJOTHYECKUM
(hakTopam.

JlabopaTopnasi pa6ora 5. B3aumoseiictBue nran
C IPYTrUMU PaCTCHUSIMHU.

OnuceIBalOT NpsMOE U OTIOCPEIOBAaHHOE BIUSHUE
pacTeHu# apyr Ha apyra. Pazmuuaior Gpopmer
B3aMMO/JICHCTBUS MKy pacTeHUsIMU. OOBACHSAIOT
KOHKYPEHLIUIO MEXY pPAaCTEHUSIMU IO OTHOIICHHIO
K  Pa3MYHBIM  HKOJIOTUYECKUM bakTopam.
[IpuBoaAT mNpUMEpHl PpACTCHUM-TTMAH, PACTCHUM
MOJIYIIapa3uTOB U MMapa3uTOB, PACTCHUI-MU(UTOB.
OnuceBalOT paszauuusi B CIOCO0AaxX MUTaHUA
pacteHuii SnuuUTOB, NAPA3UTOB U MOTYNAPa3UTOB.
C nomo1pto repOapHbIX IK3EMILISIPOB TOPOXa,
YHHBI, TUTIOLIA u JIPYTUX, U3Y4YaroT
MPUCTIOCOONICHNUS  JTMaH, O0O0eCHeunBaronife UM
MIPEUMYILECTBO B BHIKUBAHUH.

Tema 9. I'pnébin 0akTepuUB JKU3ZHUPACTEHMI (44)

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

IIUTaHUuA T pI/I6OB )41

Oakrepuil. ‘ [TpuBOAAT pUMEPHI OPraHU3MOB CarpoOTPOPOB U




xKu3HH pacrenuil. Kpyrosoport | KpyroBopoT BeliecTB U HENPEPHIBHOCTb JKU3HU. | MAPa3UTOB. HazpiBator paznuuus MEXTY

BEUIECTB M  HENpPepbIBHOCTB | CanpoTpodbl U MapasuThI. napazutamu u canpotpodamu. OOBICHAIOT POJIb

KU3HU. rpuboB M  OakTepuil B  JKM3HM  PACTECHUM.
OnuceIBatoT KpyroBOpOT BEIIECTB U
HETPEPBIBHOCTH KU3HU. COCTABISIOT U OOBSICHSIOT
CXEMY KpyroBOpOTa BEIIECTB B IPUPOJIE

23 | CoxurensctBO  pacteHudt ¢ | CoxuTenbcTBO  pacTeHMM ¢ rpubamu U | XapakTepusyroT (OpPMbl COKHUTEIBCTBA PACTEHUH C
rpubamMu U OakrepusimMu. bak- | 6akrepusmu. Mukopuza. Ponb  wMukopm3el B | rpubamMu u  OakrepusiMu.  OOBSACHSIOT — POJIb
TepHalibHbIe ¥ TPUOHbIE O0JIE3HU | KU3HU pacTeHuil. bakTepranbHble KIyOEHbKM HAa | MUKOPU3bl B JKM3HM pacTeHuid. OmNHChIBaIOT
pacTeHuil. KOPHSIX pPacTeHHUH. MIPUYMHBI o00pa3oBaHus OaKTepHabHBIX

JlaGopaTopHasi padoTta 6. [ pubOHbIe 3a00iieBaHus | K1yOCHPKOB Ha KOpHAX pacTeHud. OOBACHSAIOT,

3J1aKOB [04YeMy UMEHHO 000OBBIE PACcTEHHUS HCIOJIB3YIOT B
KauyecTBE 3€JICHBIX yN0oOpeHuil. XapaKTepusyloT U
NPUBOAAT TPHUMEPHl OaKTEpPHAIbHBIX W TPUOHBIX
00J1e3HeN CeNbCKOX03SIICTBEHHBIX PACTEHUH.
N3ydaror rpuOHble 3aboieBaHMs 3JIaKOB  Ha
repOapHBIX IK3EMIUIIPaxX

Tema 10. Ce30HHBIe H3MEHEHHUs pacTeHuii (4 1)

24 | IlpucnocobnenHocts pacteHudt | [IpucnocoOieHHOCTh pacTeHud K  ce30HHBIM | OMUCHIBAIOT MPUCTOCOOIEHHOCTh PACTEHUN K C€30-
K ce30HaMm roja. OceHpb U 3UMa B | U3MeHeHUsAM. Kak pacTeHus roTOBATCS K 3MME. | HaM roja. XapakTepU3yIOT JIMCTONA U €ro poJib B
AKHU3HU pacTEHUIL. Jlucromag W ero posib B JKU3HM PACTEHWMH. | )KU3HU pacTeHHi. IIpuBOIAT mpuMepbl O03UMBIX H

IToaroroBka K 3MM€ BEYHO3EJCHBIX XBOWHBIX Jie- | APOBBIX OJHOJETHUKOB. ONUCBHIBAIOT 0COOEHHOCTH
peBbeB. O3uUMBIC OJHOJICTHHKH. 3UMa — TIEPUOJT | IIIyOOKOTO M BBIHY)XJIEHHOTO Mokos. [lepeuncistor
rJ1yOOKOTO U BBIHY>KJEHHOTO MOKOSI PaCTeHUI (deHonornueckre ¢aspl paCTEHUH U BIUSHHE Ha

25 | BecHa u 1€TO B )XHM3HU pacre- BecHa u jero B JkM3HM pacTeHuil. BeceHHee | HUX KiaMMara M noroasl. OnpenensroT NOHATHS

Huii. DeHooruveckue Gasol.
®deHonorusl.

cokosBrKeHHne. SIpoBble opHONeTHHKH. DeHo-
norust. Denosornyeckue ¢aspl. OcobeHHOCTH
¢deHonornuecknx (a3 y pasHbIX pacTeHui. Bmms-
HHE KJIMMara W TOroAbl Ha (EHOJOTHYECKUe
¢a3zbl.

IKCKypceHs.
CEe30HaM roja.

[Ipucnocobnenue pacreHudt K

«JIecHasi IMOJCTHIIKAa», «O3UMbIE OJHOJIETHUKUY,
«rTyOOKHIl Y BBIHYKICHHBIA TMOKOW», «BECEHHEE

COKOJIBH)KCHUEY, «IPOBBIC  OJHOJICTHHKH,
«(peHonorus, «peHomornueckue hazbny.
HaspiBator ocHOBHBIE  (eHonoruueckue  (hasbl

pacTeHuil ymepeHHOro mosica. OOBACHAIOT, Kak
KIUMaT MECTHOCTH M TOT0Ja BIHUSIOT HA CPOKH
HACTYIUICHUSI W JUTMTETBHOCTH (hEHOJIOTUYECKUX

das.




B xome »KCKypcHHM 3HAaKOMSTCS C CE30HHBIMU
U3MEHEHUSAMU B JKM3HM pacrteHuid. HaOmromaror
B3aUMOCBS3M pacTteHud B mpupone. Haxonar
JI0Ka3aTeJIbCTBA BIUSHUS YCIOBUHN CPEAbI HA )KUBOU
opranu3M. OOBSACHSIOT, KakuM oOpa3oM pa3Hble
pacTeHus MPUCIOCOOMINCh HNEPEHOCUTh 3HMHHE
ycioBus. IIpuBoasT mpuMepsl YCIOBUM, KOTOpBIE

CIOCOOCTBYIOT BECEHHEMY pOOYXKIEHUIO
pacTeHui
Tema 11. U3meHeHue pacTenuii B TeueHune ;Ku3HH (2 1)

26 | Kak nonro xwuByr pactenus u | Bospacr BETBEH. Bospact nepeBbeB. | OOBSICHAIOT, Kak MOXKHO OINpPEAEIUTh BO3PacT
KaK OIpeAessioT uX Bo3pacT. | JIuTenbHOCTb AKU3HU KyCTapHUKOB U | BETBHU, JiepeBa, ACPHOBUHHOIO 37aka. [IpuBonsr
[leproapl KU3HM U BO3pACTHBIE | KYCTAPHUYKOB, TPABSIHUCTHIX pacTeHuid. [lepuoipl | mpuMepbl OJHOJIETHUX, IBYJIETHUX U MHOTOJIETHUX
COCTOSIHUS PACTEHHI. JKU3HU M BO3pPACTHBIE COCTOSIHHUSI PACTEHMM. | pacTeHUH. Ha3pIBalOT M XapaKTEpU3YIOT NEPHOIBI

3HaueHue Ui pacTeHUM pa3HbIX MEPUOJIOB )KU3HU | )KU3HU U BO3pPACTHBIE  COCTOSHUSL  PACTEHH.

1 BO3pacTHbIX cocTosiHUM. [Ipruntbl mokost ceMsH | OOBACHAIOT 3HaYEHHE Pa3IMYHBIX IKOJIOTHMYECKUX
(GaxkTOpOB JUIsl PaCTEHUI PAa3HBIX NEPUOJOB KU3HU
M BO3PACTHBIX COCTOSIHUH. OOBSCHSIOT TPHUYUHBI
nokosi ceMsiH. ONHUCBIBAIOT YCJIOBUSI OOUTaHMS U
JUTUTETILHOCTh BO3PACTHBIX COCTOSIHUM pPaCTCHUH.
OnpenenstoT NOHATUS «IIEPUObI KU3HU
pPacTeHHI», «IIEPUOJ IOKOs», IEPUOJ MOJIOAO-
CTH», «IIEPUOJL 3PEIIOCTI

Tema 12. Pa3noo0pa3ueyci0BHii CylIeCTBOBAHMS 1 MX BJIMSIHIE HA Pa3HbIEATANDI JKU3HUPACTEHMIA (2
1)

27 | T'me m xak oOutatror pacteHus. | PaznooOpasue YCIIOBHM CyLIECTBOBaHMS | XapaKTEpU3yOT pasHooOpasue yCIOBHUI
Pa3zHooOpasue ycnoBuil cyie- | pactenuil. JKu3HeHHOE COCTOSHME PACTCHUH Kak | CyIIeCTBOBaHUS pacTeHHH. OMUCHIBAIOT )KU3HEHHOE
CTBOBaHMS PACTCHUM. II0Ka3aTelnb  YCIOBMM MX JKU3HU. YPOBHU | COCTOSIHME PAaCTCHMM KakK IOKa3aTeNlb YCIOBHH HX

KU3HEHHOTO COCTOSIHUS PaCTEHHH. KU3HU. XapaKTEpPU3yIOT YPOBHM KM3HEHHOI'O
IIpakTuueckas  pabdora 4. Bo3sgelictBue | cocrosiHus  pacreHuil.  Onpenensor  MOHATHA
YeJI0BEKA Ha PaCTUTEIIBHOCTb. «YCIJIOBHUS CYIIECTBOBAHHUSAY, «OKU3HEHHOE
COCTOSIHUE  DPACTEHUN», «IIHMpOKas MW  y3Kas
IKOJIOTHYECKAs MPUCTIOCOOJICHHOCTD.

HpOCJIC)I(I/IBaIOT BJIMSITHUC YCJIOBCKA HA PACTUTCIIb-




HOCTB Ha Pa3HBIX 3Tanax pa3BUTHs OOIIECTBA

Tema 13. ’KuznennviegopMbl pacTenuii (2 1)

28 | Pa3zHooOpasue xu3HeHHbIX | Kimaccudukanms >xkuzHeHHBIX (opm pacteHuil. | OnuChIBalOT — pa3HOOOpa3ue JKU3HEHHBIX (OopM
¢dopm pacTeHuit. PazHooOpasue nepeBbeB pa3HBIX KIMMATUYECKHUX | paCTEHUH,  pa3HooOpasue  JIepeBbEB  Pa3HBIX
30H. JKusHeHHble (OpMBI pacTEHUl CBOEH | KIMMAaTHYECKUX 30H. XapaKTepU3YIOT >KU3HEHHbIE

MECTHOCTH. (GOpMBbI pacTEeHHI CBOEH MECTHOCTH.
IIpakTnueckas padora 5. N3yuenue | OnpenensiorT NOHATUS «IIUPOKOJIMCTBEHHBIE Jepe-
KU3HEHHBIX (OPM pACTEHU Ha NPHUIIKOIBHOM | BbS», «MEJIKOJMCTBEHHBIC JEPEBbS», «XBOWHBIC
y4acTKe. JIEPEBbS», «CYKKYJIEHTHBIE CTEOJIeBbIE JAEPEBBSY,
«OyTBUIOYHOE JEPEBO», «PO3ETOYHOE JIEPEBOY,
«IEPEBbI-NYLIUTENN», «IepeBbs-poiin» HM3yuaror
JKU3HEHHBbIE (OPMBI PACTEHUH HA MPHUILKOIHLHOM
ydacTKe: OCOOEHHOCTH pa3IMYHBbIX >KU3HEHHBIX
dbopm pacTeHUH. Henarot BBIBOJIBI 0
MIPEUMYILIIECTBEHHOM pacrpocTpaHeHUH
OTIPEJICNIEHHBIX XKU3HEHHBIX (OpM U 00CyXkaaercs

UX CAHUTapHOE COCTOSTHUE
Tema 14. PacturesibHbIeco00IecTBA(8 1)

29 | PactutenbHble cooOmiecTBa, uX | PacturensHbie cooOmectBa. EcrecTBeHHBIEe U | XapakTEepU3YIOT pacTUTENIbHBIE COOOIIECTBA, HX

BUIOBOM coctaB. EcrecTBeHHEBIE
1 UCKYCCTBEHHBIE PAaCTUTEIIbHBIC
cooOrecTna.

HCKYCCTBCHHBLIC PaCTUTCIIbHBIC COO6H_ICCTBa.
YcToiunBoCcTh CCTCCTBCHHBIX PaCTUTCIIBHBIX
COO6H.[€CTB. Pe3y.]'II>TaTI)I B3aMMHBIX BJIASHHUH

pacTeHuii B cooOIiecTBe

BUJIOBOM COCTaB. [IpuBoasar MIPUMEpBI
€CTECTBEHHBIX U MCKYCCTBEHHBIX PACTHUTEIbHBIX
coobmiectB. OOBACHSAIOT MEXaHU3M YCTOWYHUBOCTU
€CTECTBEHHBIX pacTUTEIbHBIX COOOIIECTB.
OnuceIBalOT B3aMMHOE BJIMSTHUE PACTCHHN APYr Ha
npyra B cooOmiectBe. [IpuBomsaT mpumepsl

B3aMMHOTO BIUSHUS PACTEHHI B COOOIIECTBAX
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Cocras
LIECTB.

pacTUTEIbHBIX CO00-

KoymmuectBennbie
COOTHOIIIEHUS BHJIOB B
pacTHTETLHOM COO0O0IIeCTRE.
PaznooOpa3ue pacteHuil 0JHOTO
BHJIa B COOOIIIECTBE.

BunoBoii cocTaB €CTECTBEHHBIX U UCKYCCTBEHHBIX
pacTHTEeNnbHBIX cooOmecTB. borateie u OemHbIC
BHIAMH cooOmectBa. EcrecTBEeHHBIE YHCTBIE
3apociau. OTKpBITbIE M 3aKPBIThIE PACTUTEIbHBIC
coo0IiecTBa.

O6unue W IUIOTHOCT, BHAA. BereratuBHO
HEMOJBUKHBIC pacTeHus. ['ocnoacTByIOIINE U CO-

MYTCTBYIOIIIME BUABI  pacTeHud. Bugpr —
cTpoutenu coobmiectBa. [1azoMepHbIt  yuyeT
m3o0unusi.  CuerHeie  enuHULBL.  DoOpMyIbI

npesoctosi. CamouspexuBanue jeca. [logpocr.

XapakTepu3yroT U CPAaBHUBAIOT BUJIOBOM COCTaB
€CTECTBEHHBIX U MWCKYCCTBEHHBIX PaCTUTEIbHBIX
coobmectB. [lpuBoasT mnpuMepsl COOOIIECTB ¢
OorateiM 1 O€IHBIM BHIOBBIM COCTaBOM. lIpuBoasT
IIpUMEpPHI U OOBACHSIOT, KaK U IIOYEMY IOSBIISIOTCS
€CTECTBEHHbIE  uuCThle  3apociau.  [lpuBonsar
IPUMEPBI OTKPBITBIX M 3aKPBITBIX PACTUTEIbHBIX
coobmiectB. [IpuBOAT npuUMepbl KOJIMYECTBEHHBIX
COOTHOILIEHUI BUJIOB B PACTUTEIHHOM COOOIIECTBE.
OOBACHIIOT, KaK  IIOJCYUTAaTL  BETETATHBHO
NOJBIKHBIE U HEMNOJBW)XKHBIE PpACTeHMs; Kak
IIPOBECTU I1a30MEPHBIN y4eT KoauuecTBa (0OMIHst)
pactenuii. [IpuBoaAT MpUMEpPBI TOCIOACTBYIOLIIUX U
COMYTCTBYIOIIMX BHJIOB, BHUIOB — CTpPOUTENEH
coo011ecTB. OOBICHSIIOT MOHITHS «IUIOTHOCTDY,
«YHUCIIEHHOE 0OUITNE» paCTeHUH.
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Crpoenue
COOOIIECTB.

PaCTUTCIIbHBIX

CrpoeHue pacTUTENBHBIX COOOILECTB: SIPYCHOCTh
(Ham3eMHass W TOA3E€MHAas), CIOUCTOCTh, TOPH-
30HTaJIbHAsI PACUJICHEHHOCTb.

JKCKypcus

«CTpoeHHe pacTUTEIBHOTO COOOIIECTBA»

XapakTepus3yroT
COOOIIeCTB: SIPYCHOCTb, CIIOUCTOCTb,
TOPU30HTANBHAS  PaCWICHEHHOCTh.  [IpuBOJAT
NpUMEPBl BHJOB PAaCTCHUH W3 Pa3HBIX SPYCOB B
€IOBOM M  JIMCTBEHHBIX JiecaX. OOBSICHSIOT
NPUYHHBI BO3HUKHOBEHHS SIPYCHOCTH M HEPaBHO-
MEPHOTO pa3MEICHHsI PAaCTEHHH B PACTUTEIBHBIX
coobmecTBax. OOBICHAIOT, KaKHe MPEUMYIIECTBA
€T PACTCHUSM SIPYCHOE CTPOCHHE COOOIIECTB.
OnuchIBalOT pa3MEIICHUE TMOJ3EMHBIX OPraHOB
pacTeHuil (MOA3EMHYIO CIOHUCTOCTh). OOBICHSIOT
3HaYCHUE SPYCOB H Ci0eB. OMUCHIBAIOT
TOPU30HTAILHYIO PACWICHEHHOCTh PACTUTEIIBHBIX
cooO111ecTB

CTpOoeHue PacCTUTETbHBIX
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U3menenus PacTUTEIBHBIX
COOOIIECTB. Bosneiictue
YeJI0BeKa Ha PACTHTEIIBHOCTb.

CYTOLIHLIG 151 CC30HHBIC
paCTI/ITeJ'H:HLIXCOO6IJ.[€CTBaX.
HCO 6paTI/IMLIe HN3MCHCHUA

U3MEHCHHUS B
OO6patumbie
pacTUTENbHBI X

=

OnuchIBalOT CyTOUHBIE M CE30HHBIE M3MEHEHHS B
pacTUTENBHBIX COOOIIECTBAX.
['pynnamu o 3—5 yenoBek 00CaeyI0T COCTOSIHUE




coobmiectB. CMEHBI PACTUTEIBHBIX COOOIIECTB.
3apacranue o3epa BoszeiicTBue uenoBeka Ha pac-
TUTEIBLHOCTD. Hcuesznosenune JIECOB.
OnycThIHUBaHHUE.

Ilpakmuueckas paboma 6 «V13ydenue cocTosIHUS
C000I111eCTBA MPUIIKOJIBHOTO y4acTKa, FOPOJICKOTO
napka, CKBEpa»

pPaCTUTCIbHOCTU Ha I[IPUIIKOJIBHOM Y4YacCTKC, B
napke, CKBCpEC WU T. MO., BBIACHAIOT CTCIICHDb
AHTPOIIOTCHHOI'O BJIMAHUA HA PACTCHUA

Tema 15. Oxpana pacTuTeIbHOro Mupa (4 1)

33 | Penkue m oxpaHseMmsle pacre- O6enHeHne BUAOBOIO pa3HOOOpa3us pacTeHUN. OnpenensitoT OpPUYUHBL  OO0EIHEHUS  BHJIOBOTO
Hus. KpacHble KHUTH. Penkue u oxpansemsle pacteHus. KoHTpoub 1 pazHooOpas3usi pacteHuil. IlpuBoasT mnpuMepsl
HaOI0IeHNs 3a cocTosiHuEM pacTeHu. KpacHble | penkux u  oxpaHseMbIX pacTteHuid. HazbiBaror
KHHTH. penKHe U OXpaHseMble paCTeHHS CBOEH MECTHOCTH.
Onpenenstor TIOHATHS «penKune
pacTeHus,
«oxpaHsemble  pacteHus», «KpacHas  kHwura,
OXpaHsieMble TEPPUTOPHID.
34 | Oxpansiemble TeppuTopuu U ux | OXpaHAeMble TEPPUTOPUM M UX 3HadeHHe. | [IpuBoaAT mpuMepsl OXpaHsIEMbIX TEPPUTOPUN U
3HAYCHHUE. 3aroBEeIHUKY. HanuoHanpHble  mapku UM | XapaKTEPU3YIOT UX POJIb B COXPAaHEHUU

MaMSATHUKU TPUPOJIBI.
IIpakTnyeckasi padora7.
«Oxpansemble Tepputopun Poccun.

BUJI0BOrOopazHooOpaszusi. XapaKkTepus3yroT
OCHOBHBIE 33J]a4N3aNIOBEIHUKOB u
HallMOHAJIbHBIX MIapKOB.
OOBACHAIOT LeNb CO3AAHUS TAaMSITHUKOB IPUPOIBI.
C nomonisto kapThl «OxpaHa npuposl Poccum»
3HAaKOMSTCI C  pa3HooOpasueMm
OXpaHsIEMBbIX
Poccm u ¢
O0XpaHsEMbIMUPACTEHUSMH CBOEH

TepPUTOPUI

MCCTHOCTH.




OcHoBHOe coep:xaHue y4e0HOro Kypca B / KJjacce .

BBenenune. Dxoy10rusi ;)KUBOTHBIX: pa3jieJ HAYKH M y4eOHbIii mpeaMmer. (1 yac)

DKOJOTUSl KUBOTHBIX Kak pas3/iel Haykd. buocdepHas poyib JKMBOTHBIX Ha IIAHETEC 3EMIIS.
MHoroo6pa3ue BIUSHUS KUBOTHBIX Ha OKpYKarollyto cpeay. OCOOEHHOCTH B3aUMOJICHCTBUS JKUBOTHBIX U
Cpebl OOUTaHUS.

OcCHOBHBIE¢ NOHATHSA: DKOJIOTHUS KHUBOTHBIX, 61/100(1)epHa>1 POJIb KMBOTHBIX, B3aUMOCBA3b JXHMBOTHBIX C
OKpYKaroLIEl CPeNIou.

Pazznen Nel. YciaoBusi cyniecTBOBaHus ;KUBOTHBIX (4 yaca)

Uto okpyxaer >xuBOTHBIX? Cpena oOutanus. Cpenpl KU3HH: HA3eMHO-BO3/YIIHAs, MMOYBEHHAs,
BOJHAs, opraHu3MeHHas. MHorooOpa3ue ycioBuii obutanus. Cpenbl Ku3HH. B3amMOCBsI3M opraHuzMa u
cpenbl obutanus. [Ipenensr cymiecTBoBaHMs KU3HU. [IpenenbHbIE YCIOBHS CYIIECTBOBAHUS >KUBOTHBIX.
Anmanrrannu
OcHoOBHbIE TOHSITUAL: Cpela OOWTaHUs, YCIOBUS CYIICCTBOBAHMS, M3MEHUYUBOCTH YCIOBUM, aBTOTPOQBHI,
reTepoTpodbl, MACCUBHOE MUTAHNUE, AKTUBHOE MUTAHUE, aIalITAIlUU.

Ikcekypeus Nel «YcnoBus 0OUTaHUS KUBOTHBIX)
Pazen Ne2. Cpeabl 00uTaHUS KUBOTHBIX (12 4acoB)

Hazemnas cpena oouranus. XKuBoTHsiit Mup cymu. OcoOeHHOCTh yCIOBUI 0OUTaHMs U pa3HOOOpa3us
JKUBOTHBIX TYHJIPBI, JIECOB YMEPEHHOW 30HBI, CTEMEH, CaBaHH, MPEpPHid, MyCTbIHb, TPOMMYECKHUX JIECOB,
TOpPHBIX o0sacTeil.

Bonnas cpena obutanus. YciaoBus 0OMTaHUS )KMBOTHBIX B BoJie. OTIMYUS OT YCIIOBUN OOMTaHUS Ha
cyme. [IpucnocoGnenus )KUBOTHBIX K XU3HU B Bojie. OCOOCHHOCTH JKU3HU JKUBOTHBIX B MOPSIX M OKEaHaXx,
MIPECHBIX BOJIOEMaX.

[TouBa kak cpena oOWTaHHWS >KHUBOTHBIX. JKMBOTHBIM Mup TO4YBHI. [IpucrmocoOieHus KUBOTHBIX K
YKW3HU B nIouBe. [I0UBEHHBIE )KUBOTHBIE U IIOJOPOJUE TIOUBBHI.

XKupoit opranu3m Kak cpena oOMTaHUs )KUBOTHBIX. [IpricriocoOneHnst y )KUBOTHBIX K KM3HH B JKHUBBIX
OpraHu3Max.

OcHoBHbIE MOHATHSA: BUIOBOE pa3HOOOpa3ue, MPUPOAHO-XUMUYECKUE 30HbI, CYIIIa, BOJOEMbI KaK JKUJIHILE,
OeHTOC, MJIAaHKTOH, MOoYBa Kak creunduyeckas cpea oOuTaHUS )KUBOTHBIX.
Paznen Ne3. Buornyeckue OTHOIIEHHS B )KM3HH KMBOTHBIX (20 yacoB)

[Inma u ee poJib B )KU3HU KUBOTHBIX. TUIBI MUTaHUA KUBOTHBIX. PaCTUTENBHOSIIHBIE U TIJIOTOSIIHBIC
*UBOTHbIE. JKuBOTHBIE- campodaru. AKTUBHOE U NACCHUBHOE MHUTAHUE. YOEXKMINA, YKPBITHS M SKHIUIIA
XKUBOTHBIX. OTHOIIEHUS >XKUBOTHBIX C IPEACTABUTENIMHM JIPYTUX LAPCTB JKUBOM mpuponbl. Pacrenus B
YKU3HU )KUBOTHBIX. JKMBOTHBIEC B )KU3HU pacTeHUi. [IuiieBble OTHOIEHHS MEXAY )KMBOTHBIMH Pa3IMYHBIX
BUJIOB. [IuieBsie cBsA3H. XUIHUKY U KepTBbl. OTHOIIEHUS «Iapa3uT — X035MH». HenuuieBble OTHOIIEHUS
MEXAYy JKMBOTHBIMU  pa3nuyHbix BujoB. Kommencanmsm. HaxneOuuyectBo. KBapTupaHTCTBO.
KoHkypeHTHbIE U B3aUMOBBITOJHbIE OTHOIIECHUS MEXAY BUIaMU. OTHOLIECHUSI MEXIY dKUBOTHBIMU OJHOIO
BHJIa: 00Opa3oBaHUE Map, Pa3MHOXKEHHE; CEMbs, POJICTBEHHUKH, coceau. Poautenu u nmoromctBo. 3aboTa o
noToMcTBe. ['pynmnoBoii 06pa3 xku3Hu. TepputopuanbHOe MOBEICHUE.

OcHOBHBIC TOHATHS: BHYTPUBUJIOBBIE B3aUMOOTHOILIEHHUS, TEPPUTOPHAIIbHBIE B3aHMMOOTHOILIEHHUS,
KU3HEHHOE MPOCTPAHCTBO, XUIIHUK U )KEPTBa, MHILEBLIE CBSA3U, B3AUMHOE IPUCIIOCOOIEHUE, COKUTENHCTBO,
B3aMMOIIOMOII[b, KWJIHILE >KABOTHOTO, MHOTOOOpa3ue >KUIUIIL: TYIUIo, HOpa, JOTOBO, JEKOUIIE, JEkKKa,
THE30.

Pa3zjes Ned4. HesxuBasi pupo/ia B sKU3HH KUBOTHBIX (18 yacos )

CBer B XU3HHU XKUBOTHBIX. CBET Kak 9KoJorHueckuil gaxtop. OTHOIIEHHE KUBOTHBIX K cBeTy. Kak
YKUBOTHBIE BOCIIPUHUMAIOT CBET. [[HEBHOM, CyMEpeUuHbI 1 HOUHOI 00pa3 *KU3HU KUBOTHBIX.

3HaueHue BOJbI B )KU3HU JKMBOTHBIX. Bo/ia kak HE00X0MMOe YCIIOBUE KU3HU KUBOTHBIX. BraxHOCTh
KaK 9KOJIOTHYECKUi (akTop. DKOJIOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOIICHUIO K Boje. [Ipucnocobnenue
KUBOTHBIX K Ppa3JIMYHBIM YCJIOBUSIM BiaXHOCTU. llocTyruieHne BOJIbI B OpraHu3M >KMBOTHOTO U €€
BBIJICJICHUE.

3HaueHue Temna s KU3HEeITeIbHOCTH KMBOTHBIX. Temrieparypa Kak JKOJOTHYecKuil (akrtop.
TemnepaTypHbie Mpeaebl 5KU3HU. DKOJOTUUECKHUE TPYIIIbI )KUBOTHBIX 110 OTHOIIEHHIO K TEILTY.

TemmnepaTypHble aganTaluMyd XOJOJHOKPOBHBIX M  TEIJIOKPOBHBIX JKUBOTHBIX. JlBUrarenbHas
aKTUBHOCTh W CIIsTYKa. Peakinmu y >KMBOTHBIX Ha W3MEHEHHUs Temreparypbl. CrmocoObl perynsiuuu Te-



IUIOOT/AAYH Y )KUBOTHBIX.

3HaueHue BO3JyXa B JKM3HUM JKMBOTHBIX. ['a30BbIil cocTaB M [JBIKEHME MacC BO3JyXa Kak
9KOJIOTHYECKUE (DaKTOpbl B IKU3HM >KMBOTHBIX. KHCIOpPOA M YIIEKUCHBIA Ta3 B JKU3HU HKUBOTHBIX.
[TpucnocobneHns y )KMUBOTHBIX K N3BJICUCHHUIO KHCIOPOIa U3 OKpYyKaromiel cpeapl. J[pixanne >kMBOTHBIX.
OcHOBHbBIE NMOHATHSA: OPraHbl 3pEHMs] U OpraHbl CBEYEHHs, JHEBHBIE YXUBOTHBIEC, HOUHBIE >KUBOTHBIE,
CBETOBOW PEXUM, COJAEP>KAHUE BOJbI, MOCTYIUIEHUE BOJbI B OpPraHW3M, BBIJEIIEHUE BOJbI M3 OpraHHU3Ma,
XOJIOTHOKPOBHBIE JKUBOTHBIE, ABUIATEIbHASI aKTUBHOCTD, CIIIYKA, OLIETIEHEHUE, TEIJIOKPOBHBIE KUBOTHBIE,
OKHCIICHHE, Ta30BBIi COCTaB aTMOC(hEphl, COIEpKaHNEe KUCIOPOa B BOJIE, IBIXaHUE BOIHBIX KUBOTHBIX.
Jlabopamopnasa padoma. Peaxuys 10X/1€BbIX YEPBEH Ha PA3IMUHYIO BJIAXKHOCTb [10YBBHI.

Jlabopamopuasa paboma. JIrxenre aMmeObl IPU pa3HbIX TEMIIEPATYpPaX.
Jlomawmnan npakmuueckasn paboma. CpaBHECHHE TIPHUCIIOCOOIICHUN MIICKOIUTAIONINX K BO3IYITHOW U
HAa3€MHOM CpeIaM >KU3HH.

Pazgen Ne5 Ce3oHHble H3MeHEHHS B )KH3HH KHBOTHBIX (4 yaca)

Ce30HHBIE M3MEHEHMSI B JKM3HU JKUBOTHBIX KaK MPHUCMIOCOOJIECHHE K H3MEHSIONIUMCS YCIOBUSIM
cymecrBoBanus. Ouenenenue. Cnsuka. Ilpucnocobnenuss mopdonoruueckue, (U3NOJIOTHUECKUE U
noBe/ieHYeckne. Murpauu u KoueBKH. Murpaium Kaxk nNpucrnoco0IeHre K Ce30HHBIM U3MEHEHUSIM YCIIOBU I
obuTaHusl.

OcHoOBHbIE OHATHS: OT[ETICHEHNE, CIISTYKa, JJTMHA CBETOBOTO JIHS, MUTPAIINH, KOYEBKH.

Jlabopamopnasa padoma. BnvsiHue CE30HHBIX W3MEHEHUM Ha Pa3BUTHE HACEKOMBIX, BCTPEYAIOIIMXCA HA

MIPHUIITKOJIFHOM YYacCTKe.

Momawnas npakmuueckan paboma. eronornyeckre HaOIIOACHUS 32 )KUBOTHBIMHA 3UMOU M BECHOM.
Pazaen Ne 6 UncsieHHOCTD JKUBOTHBIX (4 yaca)

[Monmynsammu  >kUBOTHBIX. CBSI3b MEXAY NOMYISAIUSIMH. YUCICHHOCTh W IUIOTHOCTH TOMYJISIIAH.
Konebanust yncnenHoctn momynsiuid. PokmaeMocTb, CMEPTHOCTh, KOJEOAHHUS YHCIEHHOCTH >KHBOTHBIX.
Benbiky ynciaeHHocTy. JlnHaMuKa YMCI€HHOCTH Pa3IMYHbIX BUJOB )KUBOTHBIX.

OcHoBHbIEe TOHATHUSI: 00JIACTH PACHPOCTPAHEHHS, HEOJHOPOJHOCTH CpEAbl, IUIOTHOCTh HACEJICHHS,
YHCJIEHHOCTD MOMYJISIIIUY, TUHAMHUKA YA CIEHHOCTH.
Jlabopamopnas paboma. OnipeieIeHNE YUCICHHOCTH U TITIOTHOCTH TOMYJISIIUMN )KUBOTHBIX.

Pa3znenNe 7 U3meHeHus1 B :)KHBOTHOM Mupe 3emiin (84acoB)

N3meHeHns B XMBOTHOM Mupe 3emid. Vcue3HyBlIMe M HCUe€3arolIue BUIbl KUBOTHBIX. [IpuunHbI
COKpAIlEHUS] YHCIEHHOCTH BUJOB XKMBOTHBIX. BbIMHparoiue U BbIMepIne BUAbI )KUBOTHBIX. EcTecTBeHHOE
BoiMupanue. OxpaHa >XKMBOTHBIX. Penkue u oxpansemble xuBoTHble. KpacHas kuura. OxpaHseMmble
TEPPUTOPUU: 3aMIOBEIHHUKH, 3aKa3HUKH, HAITUOHAJIbHBIE TAPKH, TMTOMHUKH.

XKusotHble u denoBek. Mcropus CTaHOBJIEHUS B3aMMOOTHOUICHMM 4YEIOBEKA U HKHUBOTHBIX.
OpoManiHuBaHUE >KMBOTHBIX. BnusHue denoBeka Ha AuKyo mnpuponay. Oxora u mpomsbicen. JKUBOTHbIE
HACEJICHHBIX MyHKTOB. JKuibe yenoBeka Kak cpefia 0OMTaHUs KUBOTHBIX.

OcHOBHbIE TIOHSITUSI: MHOTOYHCIICHHBIE BHUJbI, MAaJOYUCICHHBIE BUIBI, JIEATEIBHOCTh YEJOBEKa,
3arps3Henus. KpacHas kHura, ucuesaromue BUIbI, OXpaHa KUBOTHBIX, )KHUIIbE YeJOBEeKa KaK cpefa oOuTaHus
JUIS )KUBOTHBIX, 3aKa3HUK, HAIIMOHAJIBHBIN MapK.

IkekypcuaNe2. Dkckypcus Ha OJHY M3 OMMKAMIIMX OXpaHSEMBbIX MPUPOAHBIX TEPPUTOPUN
(MaMATHUKOB MPUPOIBI) UK B KpaeBeAUECKUN My3eHl.

TemaTH4eckoe IVIAHMPOBAHUE TPOTPAMMBI « JKOJIOTHSI»

Neni/m Tema Bcero
9acoB

1 JKOJIOTHS KUBOTHBIX: pPa3/iesl HAYKU U y4eOHBbIi mpeaMer 2

2 Paszpnen Nel. YciaoBus cymecTBOBaHUSA KUBOTHBIX 4

3 Pasznen Ne2. Cpeapbl 00UTaHMS KUBOTHBIX 12

4 Pa3nea Ne3. BuoTnyeckue OTHOIEHHUS B 2KU3HH KHBOTHBIX 20

5 Pasznen Ned. He:xxnBasi npupoaa B :KM3HHU KUBOTHBIX 12

6 Pa3znen NeS Ce3oHHBIe H3MEHEHHS B JKH3HH KHBOTHBIX 4

7 Paszgen Ne 6 UncjaeHHOCTD KHBOTHBIX 4




Pa3zneaNe 7 U3meHeHust B :)KHBOTHOM Mupe 3emuin

3aK/II04UTeNbHBINH YPOK 10 KYpPCY «JKOJIOTUsl })KHBOTHBIX»

UTOIro
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KajnennapHo-reMaTu4ecKuid IJIaH MPOrpaMMbl BHEYPOUYHOI AeATeJIbHOCTH

«IKOJIOTUA»
Ne Harta Tema CoaepikaHue TeMbl Buapl nesiTe/IbHOCTH yUaIUXCS
BBenenue. DKo/10THsi JKUBOTHBIX: pa3ieJ HAYKH M Y4eOHbI mpeaMer (2 1)

11 BBenenne. JkoJiorusi DKOJIOTHS KUBOTHBIX: pa3jien Hayku | OnpenensioT MOHATHE «IKOJIOTHS )KUBOTHBIX». Xapak-
JKHBOTHBIX: pa3je] HAyKH | U y4eOHbll mnpenmer. buocdepHas | Tepusyror OnocepHyro pob )KUBOTHBIX Ha IJIAHETE
U YueOHBbIi npeamMer. pOJIb KUBOTHBIX Ha TaHeTe 3emuisd. | 3emurs. [IpuBoOasAT mpuMepsl BIUSHUS )KUBOTHBIX Ha

MHuorooOpa3ue BIMSHMS JKMBOTHBIX | OKpYXaromiyto cpeny. OnucbiBaloT 0COOEHHOCTH B3au-
HA OKPYKaIOU[YIO CPENY. MOJICUCTBUA )KUBOTHBIX C OKPYKAIOIIEH cpeaoil. Yua-
CTBYIOT B 0OCYXKJIEHUH MTPOOIEMHBIX BOTIPOCOB. [ 0TOBAT
KpaTKHE COOOIICHMS.
Paznen 1. YciioBus cyiecTBOBaHHUs ;KHBOTHBIX (2 )

2.1 Cpena oouranus Cpena oOurtanms. Cpensl xu3Hu. | [I[puBoaaT nmpuMepsl MHOTOOOpa3us YCIOBUM OOUTaHUSI.
JKHBOTHBIX H YCJIOBHA ¢y- | MHorOoOOpa3ue  ycinoBuil  cpeabl. | XapaKTepu3yroT cpebl )Ku3Hu. OMHUCHIBaIOT B3aUMOCBSI3U
1IeCTBOBAHMSI. [Ipenensl cyliecTBOBaHMS KM3HU. | OpraHu3Ma U cpejibl oOuTanus. OnpeaessioT npeaebHble

Apanranum. YCIIOBUS CYIIECTBOBAHUS KUBOTHBIX.
OnpenenstoT MOHATHS «aBTOTPO(DBI», «TeTepOTPOPBI»,
«I1aCCUBHOE MMUTaHUE», «AaKTUBHOE MUTAHUE.

3.2 OkckypeusaNel «Yeaouss | Cpena oburanus. Cpensl ku3HU. | PaGoTa ¢ HHCTPYKTUBHBIX KapToyek 1o airopurMy. Padora

O00UTAHUS JKUBOTHBIX». MmuorooOpa3ue  ycnoBuil  cpeabl. | B Manbix rpynnax. Cocrabienue otuera. OeHOJOrHUECKHe
[Ipenenbl cyliecTBOBaHMS KHU3HU. | HAOIIOJICHHUSL.
Ananranuu.

Pa3znea Ne2. Cpennbl oouTanusi :kuBOTHbIX (1249acoB)




XapakTepu3yloT Ha3eMHO-BO3IYIIHYIO Cpeay OOHTaHus.
OnucelBalOT NPUCHOCOOJIEHUS Yy YKUBOTHBIX K JKM3HU B
HA3eMHO-BO3AYIIHON cpene. ONHUCHIBAIOT KUBOTHBIM MUD
cymi. XapakTepu3yloT 0COOCHHOCTH YCIIOBUN OOUTaHUS H
pazHooOpa3ue >KMBOTHBIX TYHJAPBI, JIECOB YMEPEHHOUN
30HBI, CTENEH, CaBaHH W IPEPUMN, ITyCTBIHb, TPOIIMYECKHUX
JecoB, TopHbIX obOnacteil. [lpuBoaaT mnpumepsl BUIOB
KUBOTHBIX OOWUTaTEeNed TYHJIpHI, JIECOB YMEPEHHOM 30HBI,
CTEIEeH, CaBaHH M IPEPUM, ITYCTbIHb, TPOIIMYECKHUX JIECOB,
ropuelx obmacreii. IlpuBoast mnpumepsl agantauuii y
JKABOTHBIX K BBICOKMM TEMIIEPATypaM U HEAOCTATKY BOJBI.

XapakTepu3ylT BOAHYIO cpeny obOurtanus. ONUCHIBAIOT
yCIIOBHSI OOMTAHUS >XUBOTHBIX B Bojie. OOBACHSIOT, YeM
OTJIMYAIOTCS] YCIIOBUS CYIIECTBOBAHUS JKUBOTHBIX B BOJIC
OT yCJIOBHH CYyIIECTBOBAaHMS Ha cyiie. [[puBoasaT mpumMepsr
MPUCTIOCOOJIEHUI JKMBOTHBIX K KU3HHU B BoJie. OOBICHSIOT
OCOOCHHOCTH KHM3HU KMUBOTHBIX B MOpSX M OKEaHax, B
INpecHbIX  BojoeMax. [IpuBojgsaT mpumepbl  BHAOB
KUBOTHBIX — OOHMTaTEIIC MOPEH,

4.1 HaszeMHo-BO31y1IHAS JKuBotuble  TyHApbl.  JKUBOTHBIE
cpela sKU3HU: TYHAPA, JIECOB YyMEpPEHHOU 30HBI. JKUBOTHBIE
Jieca yMepeHHOM 30HBI, CTeleH, CaBaHH U IIPEPUIL.
CTenH, CABAHHBI U
Npepuu.
5.2 HaszeMHo-BO31y1IHAS JKuBotHble 1ycThIHb. JKHMBOTHBIE
cpela sKU3HU: MYCTbIHU, Tponuyeckux JiecoB. JKuUBOTHbIE
TPONMYECKHe Jieca M rop- | TOPHBIX 00JIacTel.
HbI€ 00JIACTH.
6.3 Boanasi cpena sku3Hm. Bomga — oM 7S JKMBBIX CYIIECTB.
VYcnoBust oOWTaHMSI >KUBOTHBIX B
BOJIE. OT1nnuns oT YCJIOBUI
obuTaHus Ha cyuie. [Ipu-
CMOCOOJICHUST Y KUBOTHBIX K KH3HH
74 Boanas cpena usnu. B Bome. OCOOEHHOCTH  KHM3HH
KHUBOTHBIX B MOpSX, OKeaHaX M
IPECHBIX BOJOEMaX.
8.5 ZKuBOTHBII MUP NOYBBI. [loyBa kak cpena OOUTAHUS KH-

BOTHBIX. JKHBOTHBIE, OoOUTAIONINE B
MOYBE. [Ipucnocobnenus y
KUBOTHBIX K OKH3HM B IIOYBE.
[louBeHHbIE KUBOTHBIE M  IUIO-
JIOpOJIe TIOYBHI.

XapakTepusyloT MOYBY KakK Cpedy OOUTaHHS >KUBOTHBIX.
OOBACHAIOT, YeM YCIOBHUS CYIIECTBOBAHUS IMOYBEHHBIX
JKUBOTHBIX OTJIMYAIOTCA OT YCIOBUH CYIECTBOBAaHUS B
npyrux cpefax. ONUCBHIBAIOT JKUBOTHBIH MHP TOYBHI.
[TpuBOIAT PUMEPHI TPUCTIOCOOICHUN KUBOTHBIX K JKU3HU
B 1ouBe. OOBIACHAIOT B3aUMOCBS3b TTOYBEHHBIX JKUBOTHBIX




9.6

7KuBoii opranusMm Kak
cpena oOUTAHMSA.

OcobenHocTH OpraHM3MEHHOMH
cpenbl  ku3HM. [lapasurnueckui
o0pa3 >KM3HU: IUTFOCBI U MHHYCHI.
BHyTpeHHHE W BHEIIHHE Tapa3uTHI.
Kak JKUBOTHBIE- X035€Ba
3aUINAIOTCS OT IMapa3uTOB.

XapakTepus3yloT KHUBOW OpPraHM3M Kak cpeay OOUTaHHS
KUBOTHBIX. [IpuBOAAT mpuUMepbl NpUCIIOCOONIEHUS Yy
JKABOTHBIX K JKM3HUM B JKUBBIX Opranusmax. HassiBaror
O0COOCHHOCTM OpraHW3MeHHOM cpenbl ku3Hu. [IpuBoadr
IIpUMEPBl  J)KMBOTHBIX — BHEIIHMX W BHYTPEHHMX
napasutoB. [lpuBomdr mnpumepsl NPUCHOCOOICHUN Y
JKABOTHBIX-X035€B, KOTOPBIE IO3BOJISIOT UM 3aIIMINATHCS
OT Mapa3uToB.

Pa3nen Ne3. BuoTuuyeckue OTHONIEHHSI B )KU3HH KUBOTHBIX (20 yacoB)

10.1 IMuma u ee pojib B :ku3HM | TuUnbl NUTaHUS SKUBOTHBIX. Pac- | XapakTepus3yloT TUN NHUTaHUSA XUBOTHBIX. CpaBHUBAIOT
KUBOTHBIX. TUTENBHOSIIHBIE M IUIOTOSAHBIE | aBTOTPO(MHBIM U rerepoTpodHblid TUnbl nutaHus. Co-
AKUBOTHbIE. JKUBOTHBIE-canpodaru. | CTaBISIOT CXeMy — KJIACCU(UKALMIO )KUBOTHBIX 1O THUITY
AKTHBHOE U MTaCCUBHOE MUTAHUE. nuny. [IpuBoaAT mpuMepsl PacTUTEIBHOSIHBIX M IUIO-
TOSIIHBIX, HACEKOMOSIIHBIX U BCESIHBIX JKHUBOTHBIX; XKH-
BOTHBIX-(DMIIBTPATOPOB, KUBOTHBIX-carpo(aros.
XapakTepu3yloT M CPaBHMBAIOT AKTUBHOE M IACCUBHOE
nutanue. [IpuBOAT mpUMEpbl AKTHUBHO M MACCUBHO
MUTAIOLUXCS )KUBOTHBIX.
11.2 VYoexkuma, ykpoiTuss u | Kunume kak cpepa oOutaHus M | XapakTepU3yrOT KWIMIIE Kak cpedy OOMTaHHS U OJHO U3

AKNJINIIA )KUBOTHBIX.

OJHO W3 BAXKHEHUIIUX  YCIOBHUMU
CYIIECTBOBAHUS KUBOTHBIX. Jlis
4ero KUBOTHOMY JKU3HEHHOE

MPOCTPAHCTBO. [71e crpsATaThCs MO
BOJZIOM U Ha cymie. PazHoobOpazue

BOXHEHIINX  YCIOBUH  CYIIECTBOBAaHUS  KUBOTHBIX.
OrnuceIBalOT pa3HO0Opa3ue >KHUITHILL.
OnpenensitoT MOHATHS <OKWIHILE KXUBOTHOTOY, «IYILIOY,

«HOPa», «JIOT'OBO», ((J'IC)K6I/IHIC>>, WICKKa», «KTHE310»




12.3

OTHoOLIEeHNS KUBOTHBIX €
NpPeJACTABUTENSAMH JAPYTHX
LAPCTB KUBOH NPHPOABI.
Pacrenus B JKU3HU
KUBOTHBIX.

JKuBotHble M pacreHus. Bzammuoe
BIIUSHUE JKUBOTHBIX M PaCTEHUM.
J’KuBoTHBIE-BEreTapuaHiipl. 3€JICHbIC

YaCTH PpACTEHMM — TMHIA I
JKUBOTHBIX. Pacnpocrpanenue
IJIOJ0OB U CEMSH  pPACTEHHMU
KUBOTHBIMHU. XKuoTHblE u
MHUKPOOPTaHU3MBI (GakTepumy,
BUPYCBHI).

[IpuBoAAT mNpHUMEPHI IUIOAOSAHBIX, 3EPHOSIHBIX M Ce-
MEHOSATHBIX JKMBOTHBIX W >KMBOTHBIX, MHUTAIOUIUXCA 3€-
JICHBIMH 4YacTsIMH pacTeHud. OOBSCHIIOT OMOJIOTHYECKOE
3HaU€HUE PaCHpPOCTPAHEHUS IIJIOJIOB U CEMSIH KUBOTHBIMHU.
XapaxkTepusyroT BIUSHUE KUBOTHBIX HA PACTUTEIBHOCTh B
MecTaX BOJIOTIOS W OT/AbIXA; BIUSHUE KOIBITHBIX
YKUBOTHBIX Ha COCTOSTHUE MTaCTOMILI.

OnucelBaloT CBSA3b (GKUBOTHBIE M MHUKPOOPTaHU3MBI».
VYKa3bIBalOT pOJIb MUKPOOPTaHU3MOB B KU3HU KUBOTHBIX.
[lpuBomaT mpuMepsl OaKTEepHUANBHBIX, BHPYCHBIX U
rpuOKOBBIX 3200JIEBaHUM )KMBOTHBIX.

13.4 7KuBOTHBIE B )KU3HH 3HaueHHe OKMBOTHBIX B JKU3HM | XapaKTepU3YIOT 3HAYEHHE KUBOTHBIX B YKH3HH PAaCTEHUIA.
PaCTEeHHI. pactenuid. JXMBOTHBIE — JIUCTOE/BI | OMUCHIBAIOT OHOJIOTHYECKHE OCOOCHHOCTH JKH- BOTHBIX-
u mnapasutel. ONbUIEHHE PACTEHMH | JIUCTOEJOB M JKUBOTHBIX-TIAPA3UTOB. [IpHBOAAT MpUMEpHI
YKUBOTHBIMU. HacekoMOsIIHBIE | )KMBOTHBIX-THCTOEMOB W mapasutoB.  OOBACHSIOT
pacTeHusl. OMOJIOTUYECKOE 3HAUYCHHE OMNBUICHUS [UIsl PACTeHUH W
KUBOTHBIX. ONUCHIBAIOT OWOJIOTUYECKHUE OCOOEHHOCTH
HACEKOMOSIHBIX  PACTEHHUI. [IpuBomsaT  mpumepsl
KHUBOTHBIX — ONBLIUTENEH pacTeHui. [IpuBoaAT nmpumepsl
HACEKOMOSITHBIX PAaCTEHUH.
145 IIumeBble OTHOLIEHUS Tunst OTHOLICHUH MEXIy | XapaKTepu3yIOT OTHOIICHUS MEX Ay )KUBOTHBIMU pa3-

MEXIY )KUBOTHBIMHA
PAa3JU4YHBIX BU/10B.

J)KUBOTHBIMU Pa3HbIX BUJIOB.
XUITHUKHA U )KEPTBBI.

CriocoOBI 3aIUTHl OT XUIIHUKOB.
[Tapa3utsl u x03s€Ba.
I'He3/10BOM Tapa3uTU3M..

JIMYHBIX BUJIOB.
[TpuBOIAT IpUMEPHI PA3TUYHBIX (POPM B3aUMOACUCTBUS
MEX/1y )KUBOTHBIMHU.

OnpenenstoT MUIIeBbIe CBSI3H.

CTposT NUIIEBBIC LEIH.

Pa3nuyaroT XUIHUKOB U KEPTBBI.

XapakTepusyloT OHOJIOrHYecKre 0COOEHHOCTH XHUIIIHUKOB




15.6

IIuineBbIe OTHOILIEHH S
MEXKIY )KUBOTHBIMU
Pa3JIUYHbIX BU/10B.

1 JKEPTB.

[TpuBoAAT IpUMEPHI pa3HOOOPA3HBIX CIOCOOOB 3aALTUTHI OT
XHUITHAKOB.

XapakTepu3yroT OTHOLICHHUS «Iapa3uT — XO3SUHY, IPHBO-
JUSIT TIPUMEPBHI.

OnuchIBAIOT THE3/I0BOM MTAPA3UTH3M.

16.7 HenuieBbie OTHOLICHUA Kommencanusm (HaxineOHn4YecTBO U | XapaKTepU3yloT HaxJeOHMYECTBO M KBapTUPAHCTBO Kak
MEK1Y KUBOTHBIMHU KBapTUPAHCTBO). (opMBI KOMMEHCAIIN3MA.

Pa3JHYHBIX BUI0B. JKuBOTHBIE-HAXIEOHUKN ¥ KUBOT- | [I[puBOAAT  mpUMepsl  JKUBOTHBIX-HAXJIEOHWKOB |
HBIE-KBAPTUPAHTEHI. KHUBOTHBIX-KBapTHPAHTOB.
B3anMoBbITOTHEIE otHomieHus1 | ONMUCHIBAIOT KOHKYPEHTHBIE M B3aMMOBBITOJHBIE OTHO-

17.8 HenumieBbie OTHOMIEHUsT | MEXIY )KUBOTHBIMH. HICHUS MEXIY *XHBOTHBIMH Pa3IMYHBIX BUIOB Kak IpH-
MEXK1Y )KMBOTHBIMH KoHKypeHTHBIE OTHOIIEHHUS MEX/Ty | CHOCOOJTIEHUsI K COBMECTHOMY OOUTAHUIO.

Pa3JHYHBIX BHIOB. BUJIAMH. [TpuBoAAT TpUMEpPHI B3aMMOBBITOIHBIX M KOHKYPEHTHBIX
OTHOILEHUH MEXy )KUBOTHBIMHU.

18.9 OTHoOlIEHUST MEXKTY [Touck u BpIOOp OpayHOro MapTHEpa. | XapakTepu3yloT OTHOIICHUS MEXIY >KUBOTHBIMU OJHOTO
JKUBOTHBIMH OIHOTO BH/Ia: | 3anaXxoBble, 3BYKOBBIC U 3pHUTENIbHBIE | BUAA. ONMCHIBAIOT BHYTPUBHUAOBBIE B3aMMOOTHOLICHUS,
o0pa3oBaHue nap, CUTHaJbl. YXa)KMBaHUE. CBs3aHHBIE ¢ OOpa3oBaHWMEM TMap U PA3MHOXKEHUEM.
pa3sMHOKeHHe. OnuceBalOT OCOOEHHOCTH IIOHMCKAa M BBIOOpAa OpayHbIX

NapTHEPOB Yy pa3IM4YHbIX BHUJIOB >KUBOTHBIX. IlpuBoasr
IPUMEPHI 3aI1aXOBbIX, 3BYKOBBIX U 3pUTEIbHBIX CUTHAJIOB Y
AKUBOTHBIX. [IpUBOAAT mpUMeEphl yXaKUBaHUS y

19.10 OTHOWIEHUs MexKY Poaurenu n noromctBo. 3a60Ta 0 XapakTepu3yloT OTHOIICHUS MEX]y >KUBOTHBIMU OIHOTO

’KHBOTHBIMH OTHOI'0 BH/A:
ceMbsl, PO/ICTBEeHHUKH,
cocean.

noToMmcTBe. ['pynmnoBoii oOpa3
KU3HU. JIniepsl U OTYMHEHHBIE.
TeppuropuanbHO€E OBECHUE

Bua. ONUCHIBAIOT B3aUMOOTHOILIECHHS MEXY POJIUTEIAMU
U TOTOMCTBOM.  XapakTepU3ylOT  OCOOCHHOCTH U
OOBSICHSIOT 3HA4YEHUE TPYNIOBOro obOpas3a >KU3HU Y KU-
BOTHBIX. [IpMBOIAT mpuMepbl M ONUCHIBAIOT IOBEICHHE
KUBOTHBIX, BEJYILIUX IPYNIOBoi 00pa3 xu3Hu. [IpuBoasr

Pazngen Ne4. HexxnBasi npupoaa B ;KM3HH KUBOTHBIX (124yacoB)




20.1

CBeT B KM3HH KHBOTHBIX.

CBeT B XU3HU XUBOTHBIX. CBET Kak
sKoJoruueckuii pakrop. OTHOIIEHHE
KUBOTHBIX K cBeTy. Kak »uBOTHBIE
BOCIPUHUMAKOT  CBET. J[HEBHOM,
CYMEpEUHBII 1 HOUHOW 00pa3 KU3HU
YKUBOTHBIX.

(Hudposas aadopatopusi Relton ¢
JATYUKOM)

OnucelBalOT OTHOILLIEHUE JKUBOTHBIX K CBETY. Xapakre-
pHU3YIOT CBET Kak odKoJioruueckuii akrop. IlpuBomsaT
IPUMEPBl THEBHBIX, HOYHBIX M CYMEPEUYHBIX >KHBOTHBIX.
OOBACHAIOT 0COOEHHOCTU PACIpPOCTPAHEHHUS KUBOTHBIX B
3aBHCUMOCTH OT CBETOBOro pexuma. Omnpenenstor
HOHSTHSI «OPraHbl 3PEHUSD, «OpraHbl CBEUCHUSD,
«JIHEBHBIE >KUBOTHBIE», «HOYHBIE JKUBOTHBIE», «CBETOBOM
PEXUM»

21.2

Boaa B :XM3HH JKMBOTHBIX.

3HaueHue BOJbl B JKU3HU )KMBOTHBIX.
Bopa xak HeoOXoauMOE ycoBue A
KU3HU JKUBOTHBIX. BJa)kHOCTH Kak

AKOJIOTHYECKHIA dakrtop.
OKOJIOTUYECKUE TPYIIBl KUBOTHBIX
o OTHOIICHHIO K BOJIE.

[Ipucnocobnenne  KUBOTHBIX K
Pa3siIMYHBIM  YCJIIOBHUAM BJIAXKHOCTH.
[locTynneHnne Boabl B OpPraHU3M
KMBOTHOTO U €€ BBIICIICHHE.

OnucelBaloT 3HAu€HUE BOJBI B OKM3HU JKUBOTHBIX.
XapakTepus3ylT BOIY KaK HEOOXOJIMMOE YCJIOBHE >KU3HU
JKUBOTHBIX. XapaKTepU3YIOT BIAXHOCTh KaK JKOJIO-
rudeckuii ¢akrop. CocTaBisIOT cxeMy «DKOJIOTHYECKHe
IPYNIbl KUBOTHBIX IO OTHOLIEHUIO K Bojae». llpuBogst
IpUMephl TMPUCHOCOONEHUIN JKUBOTHBIX K Pa3JIMYHBIM
YCIOBUSAM BJIaKHOCTH. OMUCHIBAIOT MPOLECC MOCTYIUICHUS
BOJAbl B OPraHuW3M JKMBOTHOTO M €€ BbIIEJICHHUE.
Onpenenstor HOHATHUSA «coJiepKaHue BOJIBD»,
«TMIOCTYIUICHHE BOJIbl B OPTaHU3M», «BBIAEICHUE BOJBI U3

22.3

JlaGoparopHasi paboTta
«PeaKkuus D0K1eBbIX
yepBeil HA Pa3/IMYHYI0
BJI2’KHOCTb MOYBbD)

3HaueHue BOJIbI B )KU3HU KUBOTHBIX.
Boja xak Heo6xoauMoe ycioBue A1
JKU3HU KUBOTHBIX. BiaxHOCTH Kak
9KOJIOTUYECKUIN daxrop.
[Tpucriocobnenrie  KUBOTHBIX K
Pa3IUYHBIM YCIIOBUSM BIIQKHOCTH.
[loctynnenne BOAbI B OpPraHu3M
YKUBOTHOTO U €€ BbIJICIICHUE.
(Hudposas aadopaTopusi Relton ¢
JATYUKOM)

HaGmronaror 3a moBeeHUEM JIOKIIEBBIX YEPBEH B caakax-
TeppapuyMax B YCJIOBHSX HEJIOCTaTKa M HOPMaJIbHOTO
KOJIMYeCTBA Biard B mouse. CTaBAT 11€1b HAOIIOIEHU.




23.4

TemmnepaTypa B :KU3HU
KUBOTHBIX.

3HayeHne TeIUia I JKU3HEIEs-

TEJIbHOCTH  KUBOTHBIX.  Temrie-
parypHbie MpeIeIbl KU3HU.
XOJIOMHOKPOBHBIE U TEINIOKPOBHBIE
JKABOTHBIE. TemneparypHbie
ajanTalvy  XOJIOJHOKPOBHBIX U
TETUIOKPOBHBIX JKABOTHBIX.

JIBurarenbHasi akTUBHOCTb U CIISIUKA.
Peakuuu y )XMBOTHBIX Ha U3MEHEHUS
temneparypbl. CrnocoObl perymsiiuu
TEIUIO0T/Aa4YH Y )KUBOTHBIX.

OOBACHSIOT 3HA4YEHUE TeIlIa JJId KHU3HCACATCIBbHOCTU
KUBOTHBIX. XapaKTEepHU3yIOT TEMIIEpaTypy KakK 3KOJO-
rudeckuil ¢aktop. CocTaBisIOT cxeMy «DKOJOTHYECKUE
TpyIibl XUBOTHBIX IO OTHOIICHUIO K TCILIY». HpI/IBOIIﬂT
MMPpUMEPLI XOJOJHOKPOBHBIX U TCIIJIOKPOBHBIX KUBOTHLIX.
OnuCHIBAIOT pcaknuuun KHUBOTHBIX Ha HU3MCHCHUA
TEMIIEPATYPBI. VYka3pIBaOT CTIOCOOBI perynsanuu
TCIJIOOTAAYH Y JKUBOTHBIX.

OHpCI[eJ'IHI-OT MOHATUA «XOJOJHOKPOBHBLIC KHUBOTHBICY,
«aBUrareiibHass aKTHUBHOCTBL)», <«CIII4YKa», «OLCIICHCHUC)),
(TCIJIOKPOBHBIC )KUBOTHEIC).

24.5

JlabopaTopHas pa6ora
«/IBM:keHUe aMeObI IpH
Pa3HBIX TeMIIEPaTypax»

3HayeHue TemIa UL )KU3Henes-
TETHLHOCTH JKUBOTHBIX. Temrie-
paTypHbIE TTPEEIbI JKU3HH.
XO0J0THOKPOBHBIE U TETIJIOKPOBHBIC
KUBOTHBIE. TemneparypHbie
aJIanTaluy X0JIO0JHOKPOBHBIX U
TEIIOKPOBHBIX KMBOTHBIX.
JIBurarenpHasi akTUBHOCTb U CIIYKA.
Peakuyu y KMBOTHBIX HA U3MEHEHUS
Temmeparypbl. CocoObl perymsiiuu
TEIUIO0T/Aa4YH Y 5KUBOTHBIX.
(Hudposas nadboparopusi Relton ¢
MHKPOCKOIOM)

OnpenensoT Bpemsi 00pa3oBaHUS JIOKHOHOXKEK aMeObl
MIPU KOMHATHOM TEMIIEpaType U MPU OXJIAXKICHHH.

OoOopynoBanue: uu@poBoil MHKPOCKON, MpeAMeTHOe
CTEKJIO, IJ1a3HAsl MUMETKA ¢ Y3KUM HOCHMKOM, CTAKAaH C
KUNSAYEHOW BOJOH, OXJAXKIEHHON [0 KOMHATHOM
TeMIIepaTypbl, KyJbTypa aMéobl 00bIYHOI, CTAKAHYMK

C MeJIKO HAKO0JIOTHIM JIbJIOM U3 KHNSTYEHO0I BODI.

Xon paboTsl

1. [loaroroBeTe MUKpPOCKOM K padoTe. Ha mpeamerHoe CTEKIIO HAaHECTH
MUMETKON OJHY KaIlUTI0 W3 cocyla C KynbTypoil amMEObl OOBIYHOM.
Onwummre noseaeHne ameD, MOMABIINX B TTOJIE 3PEHUSL.

2. JIoGaBpTe OAHY KaITIO BOABI KOMHATHOW  TEeMIIEPATYpHI
[TonaOmrogaiiTe W ONUIIUTE IOBeJAcHHE amMEéO (3amucH BOAMWTE B
TaduIe).

3. OcropoxHO M00aBbTE 1-2 Kamam Tajgol BOABI M3 CTaKaHYHKa CO
bp10M. OTMETBTE, KaK H3MEHHIIOCH TTOBEIEHUE aMED.

4. CnemnaiiTe BBIBOJIBI 10 pE3yAbTaTaM HAOIIOICHHH.




25.6 Kuciaopoa B :xKu3HH 3Ha4yeHue BO3/yXa Ul KUBOTHBIX. OOBACHAIOT 3HaYCHHUE BO3AyXa B )KU3HU )KUBOTHBIX.
KHBOTHBIX. I"a30BBIl1 coCcTaB BO3ayXa U XapakTepu3yroT ra30Bblil COCTaB U JIBUKEHHUE MACC
JBUKEHHE Macc BO3/yXa KaK BO3/yXa KaK 9KOJIOTHYecKHe (PaKTOPHI B )KU3HU )KUBOTHBIX.
9KOJIOTUYECKUE (PaKTOPHI B )KU3HU CpaBHUBAIOT KOJIMYECTBO U JJOCTYITHOCTh KUCIOPOAA B
#KUBOTHBIX. Kucnopon u pasHbIx cpenax xku3Hu. CoctaBistoT cxemy «Kucimopos u
YIJIEKUCIIBIN a3 B dKU3HU KUBOTHBIX. | YIJIEKUCIBIN T'a3 B )KU3HU KUBOTHBIX». [IpuBoasT
[IpucnocobnaeHus y >kMBOTHBIX K IPUMEPHI IPUCTIOCOOIEHUH Y )KUBOTHBIX K U3BJICUEHUIO
U3BJICYEHUIO KUCIIOpOJa U3 KHCJIOpO/ia U3 OKpYKarolien cpeibl. ONUChIBaOT Mpoliece
OKpyXxaromei cpenpl. [Ipixanue JIbIXaHUSI )KUBOTHBIX, 0OBSCHSIOT €ro OMOJIOTHYECKOE U
KUBOTHBIX. 9KOJIOTMUECKOe 3HaueHre. Ha3pIBatoT oprassl IbIXaHUs y
JlomanHsisi NpaKkTHYecKasi pa6oTa | BOJHBIX M HA3EMHBIX JKUBOTHBIX.
«CpaBHeHHe np“cnocoﬁﬂeﬂnﬁ OHpCI[eJ'IFH-OT TIOHSTHUS «OKHCIIEHHE), «Ta30BbIM COCTAB
MJIEKONHTAIOUMX K BO3AYIIHOfi n | ATMOChEPBED. 5
HA3EMHOI CPeaM KH3HHY» 3anoaHAI0T TabIuUIy, B KOTOPOH TOJIKHBI OBITH OTPaXKEHBI
9KOJIOTHYECKUE IPYIIbl MIEKOMUTAIONINX, TPEACTaBUTEIH
3THX 3KOJIOTUYECKUX TPYNI U YePThl MPUCIOCOOIEHHOCTH
K cpejic OOuTaHus.
Paznen Ne5 Ce3oHHbIe U3MEHEHNSI B KM3HHU "KUBOTHBIX (44aca)
26.1 Ce30HHBIC HI3MEHEHHS B Ce30HHBIE M3MEHEHMS B JKH3HU | XapaKTEPU3YIOT CE30HHBIC U3MEHEHHUS B KU3HU KUBOTHBIX

JKU3HH )KMBOTHBIX.
Cnsiuka v oueneHeHue.
JlaGoparopHas padora
«Ce30HHbBIEC U3MEHEHMS B
JKU3HH HACEKOMBIX)»

JKHMBOTHBIX KakK HpI/ICHOCO6J'ICHI/IC K

U3MEHSIOIIMMCS YCIIOBHSIM
CYIIECTBOBAHMSL. Onenenenue.
Cnsiuka. [TpucnocobneHus
Mopdoorudeckue, buznono-

THYCCKHEC U ITIOBCACHYCCKUC.

KaK  MPUCTIOCOOJICHWE K  MEHSIOMUMCS  YCIOBHUSIM
cymiectBoBaHus. [IpuBOAAT mpUMepsl MPUCTIOCOOICHHIHA
MOP(HOJIOTHUECKUX, PUIUOTOTHUECKUX U TIOBEICHYCCKUX.
OnpenesnsiroT NOHATUSI «OLETICHEHUEY, «CITYKay, «THHA
CBETOBOTO JTHS», «MHUTpaumy». M3 1000T0 OTMHpAOIIETro
dparmMeHTa gepeBa (CeKropa IHS, OIaBIICH BETBH),
KOTOPBIH ylacTcsi OOHAPY)KUTh Ha MPUIITKOJIBLHOM Y4acTKe,
MOCIIONHO BBIOMPAIOT HAcEKOMBIX. C MOMOIIBIO yYUTEINS
ONPENENSIOT HX CHCTEMAaTHUYCCKYH0 IPUHAJUIC)KHOCTD,
CTa/IMI0 Pa3BUTUS U KOJUYECTBO.




27.2

Mnrpaulm H KOYCBKH.

Jomawmnan npakmuueckan paboma
«Denosornyeckre HaOIIOIEHUS 3a
JKUBOTHBIMM 3UMOM M BECHOW)

OnuchIBaIOT MUTPALIMK U KOYEBKU KaK MPUCTIOCOOJIECHUS K
CE30HHBIM H3MEHEHHSIM YCIOBUH obOurtanus. M3yuaror
0COOCHHOCTH BHJIOBOTO COCTaBa M TMOBEJCHUS JKUBOTHBIX,
CBSI3aHHBIE C CE30HHBIMHU U3MEHEHHUSMH B TIPUPOJIC.

Paznen Ne 6 UnciieHHOCTD SKHBOTHBIX (4 yaca)

28.1

HOHy.]IﬂIII/II/I JKUBOTHBIX.

[Monmynsuun JKUBOTHBIX. Kaxk
dbopmupytorcs monyasiun. CBs3b
MEXIy MONyJALUAMU. YHCIEHHOCTh
Y IUIOTHOCTB MOMYJISILUU.

XapakTepu3yrloT MOMYyJISIUI0 Kak (opMy CylecTBOBAaHHUSA
Buja. [lpuBoasaT npumepsl cBA3€ MEXIy MOMYJISIUSMU.
XapakTepu3ylT IUIOTHOCTh W YHUCIECHHOCTh HOMYJISLUN
KaK  BAOKHEWIIHE  KOJIMYECTBEHHBIE  XapPAaKTEPUCTUKHU
nonyasaunid. OnpenenstoT MHOHATHS — «HOMYJSLUS,
«o0NacTh  paclpoCTpaHEHHs, WM  apeaj, BHAa»,
«UUCIEHHOCTh HOIYJISLIUN, «IJIOTHOCTH MOMYJISLIUN.




29.2

Kak u nouemy meHsiercs
YUCJEHHOCTh KUBOTHBIX.
JlabopaTopHasi paGora
«Onpenenenne
YHCJIEHHOCTH
MJIOTHOCTH
KUBOTHBIX)

"
MOy IS M I

KonebGanus  4MclIeHHOCTH — TOMY-
aAauuil. PoxkimaemMocTh, CMEpPTHOCTb,
KOJICOaHHSI YMCIICHHOCTH KUBOTHBIX.
Benpimku yucnenHoctu. JluHamuka
YUCIICHHOCTH Pa3HbBIX BHUJIOB
JKABOTHBIX.

XapakTepusyT pOkKAAEMOCTh U CMEPTHOCTh KaK TJIaBHbIC
MPOLIECCHI, OT KOTOPBIX 3aBUCAT YMCIECHHOCTh U TUIOTHOCTh
nonyisiiud. Ha3eiBaroT (pakTopsl, OrpaHMYMBAIONINE POCT
YUCICHHOCTH  momynsnuii.  OnuceiBaloT — KoJieOaHUs
YUCJIICHHOCTH. [IpuBoasT MIPUMEPHI JTUHAMUKH
YUCJICHHOCTH  TOMYJALMK  Pa3JIMYHBIX  KUBOTHBIX.
OrnpenensoT YUCIAECHHOCTh M PACCUYUTHIBAIOT IUIOTHOCTh
MOMYJISIUNA )KUBOTHBIX, OOUTAIOIINX B JINCTOBOM OIIa/IE.

Paznen Ne 7 U3meHenus B :kuBoTHOM Mupe 3emun (8 yacos)

30.1

HN3MeHeHUs B dKUBOTHOM
Mupe 3emJin.
HcuesnyBuiue u
HCYe3a01IHe BUIbI
KUBOTHBIX.

[IprumnHBl cOKpamieHns: YUCIEHHOCTH
BHJIOB JKMBOTHBIX. Penxme,
BBIMUPAIOIIME U BbIMEpUINE BHJbI
KUBOTHBIX. BnusiHue uenoBeka Ha
IuKyro  mpupony. EctrecTBeHHOE
BbIMHpaHHUE.

HasniBarot OPUYUHBI COKpalllCHUA 4YHCICHHOCTH BHIOB.
ONHUCBEIBAIOT €CTECTBEHHOE U HCKYCCTBCHHOC HW3MCHCHUEC
YCIIOBHI OOWTaHUS.

XapakTepHu3yT MephbI 10 0XpaHe )KUBOTHOTO MHUPA.
XapakTepu3yloT JTambl Pa3BUTUS  B3aWMOOTHOIICHUIA
YeJI0BeKa U )KMBOTHBIX.

XapakTepHu3yroT IpOoIecC OJIOMAITHUBAHUS KUBOTHBIX.

HpI/IBO,I[HT INpUMEPbl PCAKHUX HW OXpPAHACMBIX BHIOB




31.2

Penkue u oxpansieMble
JKHUBOTHBIE.

Ikekypeus «Oxpansiemast
Teppuropusi. ['opoackoi
napK».

Penxue u oxpaHsiemble JKUBOTHBIE.
KpacHas KHMTA. Oxpansiemble
IPUPOHBIE TEPPUTOPUH:

3aIlIOBCJIHHUKH, 3aKa3HUKU, Hanu-
OHAJIbHBIC IMMAPKH, TIMTOMHHUKHU.

KUBOTHBIX.
OO0bscHAIOT 3HaueHNne KpacHbIX KHUT Ul COXpaHEHUSI
BHJIOBOTO Pa3HOO0Opa3usi.

HasbiBator oxpansiembie Tepputopun Poccun u psina 3apy-
OEKHBIX CTPaH.

Ha3biBaroT pernoHaibHble OXpaHsIeMble TEPPUTOPHUH.
Omnpenensitor nouatus «KpacHast KHUray, «dcUe3arolme
BUIBI», «OXpaHa IKUBOTHBIX», «3aKa3HUK», «HAlU-

OHAJIBHBIN MapK».

32.3 /KuBoTHble u 4yenoBek. | KuBoTHble u uyenoBek. Mcrtopus
JdomaniHue :KMBOTHBIE. CTaHOBIICHUS B3aMMOOTHOIIECHHH | [TpuBOasAT [pUMEPBl  YKUBOTHBIX, OJIOMAITHCHHBIX
YeJloBeKa M JKMBOTHBIX. OxoTa u
YEJIIOBEKOM.
npomsicell. buonoruyeckas 3amura.
OnomanHuBaHUE KUBOTHBIX. [IpuBoasAT mpuUMEpHl KUBOTHBIX, OOHWTAIOIIUX B Hace-
JICHHBIX IIYHKTaX, W >XUBOTHBIX, HCIIOJIb3YIOIIUX KHUIILE
YyeJloBeKa Kak cpeay oOuTaHusl.
33.4 /KuBoTHble HacejieHHbIX | JKUBOTHBIE HACEIEHHBIX IIyHKTOB.

IIYHKTOB. Kuabe
YeJI0BeKa Kak cpena
o0UTAHUS KUBOTHDLIX.

HepHaTme H YCTBCPOHOIMC COCCIU
yenoBeka. JKuilbe dYelloBeKa Kak
cpcaa 00OUTaHHUS KUBOTHBIX.




3akiouenue (2 yaca)

34.5

3aK/II0YNTENbHBII  YPOK
no  Kypcy «IkoJjorus
JKHUBOTHBIX).




YYEBHO-METOANYECKHUE N MATEPUAJIBHO-
TEXHUYECKHUE CPEJCTBA OBYYEHUS

Y4eOHO-MeTOAUYECKHUE CPeACTBA 00y4YeHH s

OcHoBHas JauTEpaTypa :
1. lIporpammsr: M. M. IlIBen (IlpupomoBenenue. buonorus. Oxosorusi: 5-11 kimaccsl:
nporpamMmsl. — M. Benrana-I'pag, 2012. — 176 c.)
2. YyeOumk:  Dkojoruss  pacreHwit: 6  xmacc:  [locobme  mns  ywamumxcs
oOmreoOpa3oBarenbHbIX yupexaenuit/ A. M. beinosa, H. U. llopuna; nox pen. H. M. UepHoBoii. —
2-¢ w3 1., uctp. - M. Benrana- I'pad, 2016, - 192 c.: n.

JlonoJHuTeIbHAS JIUTEPATYpPa ISl YYUTEJIA

1. Bunoxyposa H.®. u ap. [Ipuponomnons3zoBanue.- M.,1994.-255 c. JlobaHoBa 3.M.

OcnoBedKOOTHE.- bapHayn,1997.-94 c.

2. Omnapun P.B. Kak oprann3oBaTs skosiorndeckue uccienaoBanus?. - ['opro - Anraiick, 2002. -
70 c.

3. CamrynoB B.B., Jlerkos B.B. OcHoBsl skostorun.-C.116.,1998.-136

c. Okpyxaromias cpefa. DHIUMKIONEINIYECKUN CIIOBAPb-CITPABOYHHUK. -

M.,1993.-640 c.

4. AnekceeB C.B. u np. [Ipaktukym no sxosoruu. - M.,;1996.-192 c.

5. AnexkceeB C.B. Dkomnorus.-C/T1.,1999.-240 c. Atnac koMHaTHBIX pacteHuit. -M., 2005.-432 c.
6. Bepsunmua H.M. [lyremectBue ¢ nomamuanmu pacrenusmu. M., 1951. -348 c.

7. Mupkun b.M., Haymonsa JI.I'. Oxonorus Poccuu.-M.,1995.-232 c.

8. Hosuxog 1O.B. [Ipupona u yenosek.-M.,1991.-223 c.

9. Oxousorus Poccun. Xpecromatust. /Coct. Ky3nernos B.H./. - M., 1995. - ¢.221 - 243.

10. DneKkTpoHHBIN yueOHuK «buonorus, 6 knacc. Pacrenus. bakrepun. ['pulsr. JInmaitHuKmy.

O6opyaoBanue 1 npudOpbI
KOMHBIOTCp, IMPOCKTOP, UHTCPAKTUBHAA JOCKa
JlaGopaTopHOe 000pyTIOBaHKE: JTYIIbI, TEPMOMETPBI, MUKPOCKOIIBI, TOTOBBIE MUKPOTIPETIapaThl
Tabnuup! o 6oTaHuke, repOapHbIe U KOMHATHBIC PACTCHHS
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