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IHosicHuTeILHAA 3amucKa

PaGouas nmporpamma pazpabotaHa Ha OCHOBaHUU HOPMATHUBHBIX JOKYMEHTOB:

1. ®enepanpHOro 3akona “O6 obpa3zoBanuu B Poccuiickoit @enepanuu’™ ot 29 nexadps
2012r. Ne273.

2. denepanbHOTO TOCYAAPCTBEHHOTO 00pPA30BATEIBHOTO CTaHIAPTa OCHOBHOTO OOIIEro
o0pa3oBaHMsl, YTBEPKICHHOTO NpukazoM Munnpocsemenus Poccun ot 31 mas 2021 r. Ne 287;

3.DenepanbHoil  00pa3oBaTENBbHONM MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUs,
yTBEPKIAEHHOU NprukazoM Munmnpocseuenus Pocun ot 16.11.2022 Ne 993;

4.DenepanbHON pabodeii MporpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHus. DKOJIOTHS. TS 5-
7 xmaccoB — M.: Munnpocsemenuss Poccun, ®I'BHY «MHCcTHTYT CcTpareruu pa3BuTHs
obpazoBanust PAO», 2022 1.;

5. Dkomnorusi. ABTopckas yueOHas nmporpamma [laceunnk B.B. — M.: IIpocBemenue, 2022,
cooTBeTcTBYMOIEH 00HOBIeHHOMY DI'OC O0O0;

Ha o©0a3ze nentrpa «Touka pocta» oOecneunBaercs peanuszanus oOpa30BaTEIbHBIX
IIPOrpaMM €CTECTBEHHO-HAYYHONW M TEXHOJOTMYECKOW HAIpaBJIEHHOCTEH, pa3pa0OTaHHBIX B
COOTBETCTBHUHM C TpeOOBaHMAMHU 3aKOHOAATENbCTBA B cdepe oOpa3oBaHHI U C Y4ETOM
pexomenaauuit denepanbHOro onepatopa yueoHoro npeamera «Jxojorus». Obpa3oBarenbHas
IIporpamMma IMo3BOJISIET HUHTEIPUPOBATh PEATU3YEMBIE 3/1€Ch MTOAXOBI, CTPYKTYPY U COJIEpKaHUE
IIpU OpraHu3anuu oOy4yeHHsl SKOJIOTMM B 5—7 KiaccaX, BBICTPOGHHOM Ha 0Oase Jyito0oro us
JOCTYNHBIX yueOHO-MeToanYecKux koMiiekcos (Y MK).

Hcnonb3oBanue obopynoBanus neHTpa «Touka pocta» npu peanuzanuu aaHHoid OII
IIO3BOJIAET CO3AATh YCIOBUA:

. IUISL pacIIMPEHUs COJePIKAHUS IIKOIBHOTO OMOJIOTHYECKOTO 00pa30BaHMUS;

® JJIs1 TIOBBIIIICHUA IIO3HABaTEJIbHONM aKTHUBHOCTH 06yqa101111/1xcs1 B C€CTCCTBCHHO-
Hay4YHOU 00JacTH;

. JUI  pa3BUTHs JIMYHOCTH pebeHka B Tporecce OOYYeHHS OSKOJOTHUH, €ro

criocoOHoCTe, (OpMUPOBAaHUS M YAOBJIETBOPEHHUS COLMAIBHO 3HAUYMMBIX HWHTEPECOB U
MOTPEOHOCTEH;

. Uist paboTbl € OJApEHHBIMM IIKOJbHUKAMHU, OPraHU3allUd MX pa3BUTHUI B
pa3IUYHbIX 00JIaCTSIX 00pa30BaTeIbHOM, TBOPUYECKOHN AEATEIIHOCTH.

[Tpumenss mudpoBsie 1a00paTOPUH HA YPOKAX IKOJOTHH, YUAIIHECsS CMOTYT BBITIOJIHHUTH
MHOYECTBO JIAOOPATOPHBIX PAOOT M SKCIIEPUMEHTOB IO IPOrpaMMe OCHOBHOM IIKOJIbI. DKOJIOTHUS
pactenuii: Jlpixanue muctbeB. JlpixaHue KopHeW. llorsiomeHune BOABI KOPHAMH pPacCTEHUM.
KopneBoe nasnenue. Mcnapenue Boxabl pacteHusmMu. PortocunTes. JlpixaHne ceMmsH. Y CIOBHs
npopactaHus cemsiH. TemnontoOuBbIE W XOJIOAOCTOWKHE pacTeHus. 3oonorus: W3ydenue
OJTHOKJICTOYHBIX JKUBOTHBIX. M3yueHue BHEUIHErO CTPOEHUS JI0KIEBOIO uepBsi, HAOII0AEHUE 3a
€ro MepeIBUKEHUEM U peaKLMsIMU Ha BHELIHUE pa3apaxeHus. V3yueHue cTpoeHHs] MOJIITIOCKOB
10 BJIQXKHBIM Ipenaparam. M3yueHnne MHOrooOpasus WiIEHUCTOHOIMX O KoJleKusM. M3yuenue
CTpOEHMsI PbIO IO BIAXHBIM INpenaparaM. M3yuenue crpoeHus nruil. M3yueHue crpoeHus
MJICKONMTAIOIIUX [0 BJIAXHBIM IpenaparaM. BoxaHble KUBOTHbIE. TeEIUIOKPOBHBIE W
XOJIOJTHOKPOBHbIE KUBOTHBIE YenoBek u ero 3aoposbe: M3yuenue kpoBooOpaiieHus. Peakuus

CCC Ha n0o3MpOBaHHYIO Harpy3Ky. 3aBUCHUMOCTb MEXKIY Harpy3koil M YpPOBHEM 3HEPreTH4eCKOIro
oomena. ['azoo0men B nérkux. Mexanusm néroynoro apixanus. Peakumsa JIC Ha ¢usnyeckyro
Harpy3Ky. JKu3HeHHass E€MKOCTh JIerKuX. BplnenurenbHas, ApIXaTeiabHas W TEPMOPETYJIATOpHas
¢bynkumsa koxu. JlefictBue (epMeHTOB Ha cyOcTpar Ha mpumepe KaTanasel. [IpucnocoOieHHOCTH
OpraHu3MoB K cpene ooutanus. O6mas skonorus: [eficTBue ¢pepMeHTOB Ha cyOcTpaT Ha MpuUMepe
karana3pl. Paznoxenume H202. Bnusuaue pH cpensl Ha akTUBHOCTH (epMeHTOB. DakTophl,
BIIHSIFOIIIME HA CKOPOCTH Iporecca (POTOCHHTE3A.

N3yueHune KIETOK U TKaHEW pPACTEHMI U KUBOTHBIX Ha FOTOBBIX MUKpOIpENnaparax 1 Ux
onucaHue. BplsBIeHHE UW3MEHYUMBOCTH Yy OpraHu3MoOB. DBplsgBieHHe NpucnocoOaeHuil y
OpPraHU3MOB K cpesie 00uTaHus (Ha KOHKPETHBIX ITPUMeEpax).



O0mas xapakTepucTUKa y4e0HOI0 MpeaAMeTa « IKOJIOT U

VYueOHblil npenMer «DKOJIOTHS» Pa3BUBACT MPEICTABICHHUS O IMO3HABAEMOCTH >KHBOM
NPUPOJIBI U METOJaX €€ MO3HAHMA, OH TO3BOJISIET C(HOPMUPOBATH CHCTEMY HAy4YHBIX 3HAHUH O
JKHMBBIX CUCTCMAaX, YMCHHUSA HUX IIOJYYaTh, IPUCBAUBATH U IIPUMCHATH B )KU3HCHHBIX CUTyallUAX .
buonornveckasi oJroToBka o0ecreYnBaeT MOHUMAHUE OOYYAIOIIUMUCS HAYYHBIX MPHHIIUIIOB
YeJIOBEYECKON JEATENbHOCTH B TPUPOAE, 3aKJIAIbIBAET OCHOBBI JKOJOTHUYECKOW KYJIBTYPHI,
3I0POBOT'0 00pa3a KU3HH .

Ienamu uzyuenus 3Kono02uu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHus SBISIOTCS:

* (OpMHUpOBAaHHME CHCTEMbl 3HAHHMH O TPU3HAKAX W MPOLECCAX >KU3HEACATEIBHOCTU
OMOJIOTHYECKUX CUCTEM Pa3HOTO YPOBHS OpTaHU3AINH;

* bopmupoBaHNE CHCTEMBI 3HAHWK 00 OCOOCHHOCTSX CTPOCHHS, KU3HEIACATCILHOCTH
OpraHu3Ma 4ejoBeKa, YCIOBHIX COXPAHEHUS €ro 310POBbS;

* (bopMupoBaHHE yYMEHUW NPUMEHSTH METO/IbI OWMOJOTHMYECKOW HAYKH I U3y4YCHHSI
OMOJIOTUYECKUX CUCTEM, B TOM YHCIIC M OPTaHU3Ma YeJIOBEKa,;

* (opMupOBaHUE YMEHUI HCIIOJIB30BaTh HHOOPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUSAX B
o0JIacTH  JKOJOTMH Uil OOBSCHEHMs TMPOLECCOB W  SBJICHUW KUBOW HTPUPOABI U
KHU3HEIEATSILHOCTH COOCTBEHHOTO OpPraHu3Ma;

* (opmMupoBaHuE YMEHHI OOBSCHATH POJIb SKOJOTMM B IMPAKTUUYECKON NE€ATEIHHOCTH
JrO/IeH, 3HaYCHUE OMOJIOTHYECKOTO Pa3HO- 00pa3us JJIsl COXpaHEHHsT OMOCQEpBhI, MOCIEACTBUS
JeSITeTbHOCTH Y€JI0BEKa B IPUPOJIC;

* (hOpPMHUPOBAHUE IKOJIOTHUECKON KYJIbTYPhI B LIEJISIX COXPAHEHUSI COOCTBEHHOTO 37I0POBbS
Y OXpaHbl OKPYKAOIIEH CPEIbI .

JocTraxenne nesieii odecnnedyuBaercs pemieHuem ciaenywomux 34/4AY:

* IproOpEeTEeHNE 3HAHUI 00YJIAFOIIIUMUCS O KUBOU MPUPO/IE, 3aKOHOMEPHOCTSIX CTPOCHHSI,
KHU3HENIEATSILHOCTH U Cpeoo0pasyromieil poJii OpraHW3MOB; YENIOBEKE KaK OMOCOIMaTbHOM
CYIIECTBE; O POJIA OMOJIOTUYECKOIN HAyKH B MPAKTHUECKOW JCSITEIbHOCTH JIFOICH;

* OBJIQJICHHE YMECHHUSMHU MPOBOJUTH MCCIECIOBAHUS C MCIOIB30BAHUEM OHMOJIOTUIECKOTO
000pyIOBaHUs M HAOTIOACHHS 32 COCTOSTHUEM COOCTBEHHOTO OpPraHU3Ma;

* OCBOCHHE MPHUEMOB pabOThI ¢ OHOJNIOTHYECKOW WH(OpPMAIMCH, B TOM YHCIE O
COBPCMCHHBIX JOCTUXCHUAX B oOiractu 9KOJIOTHH, €€ aHalmm3 u KPUTHYCCKOC OLICHUBAHUE,

* BOCIIMTAaHUE OHOJIOTMYECKH H DKOJOTHMYECKHU FpaMOTHOfI JINYHOCTH, rOTOBOH K
COXPaHEHHIO COOCTBEHHOTO 370POBbSI M OXPAaHBI OKPYKAIOLICH CPEIBI.

MecTo y4eOHOro npeamera « IK0J0rusD> B y4eOHOM IIaHe
B o0OpazoBaTenbHOlN TporpamMme MpeACTaBICHBI CIASAYIONINe pa3aeibl: 1. MeToasl UCCIIeJOBaHHA B

skonoruu. 2. boranuka. 3. 3oomorusa. 4. Anaromus u ¢usnonorus uvenoseka. 5. Lluromorus. 6.
I'enetuka. 7. Dxonorus. JlanHble pa3aensl BHIOpaHbl ¢ y4€TOM HanboJee MHUPOKUX BO3SMOXKHOCTEH 110
MPUMEHEHHIO 000pyaoBaHus IIeHTpa «Touka pocTay Kak AJisl MPOBEACHUS JTa0OpaTOPHBIX paboT, Tak
U Ul JEMOHCTPAIlMOHHOTO OJKCIepuMeHTa. Kpome TOro, mepedrcieHHbIe pa3ienbl 00JIagaroT
HauOOJBIIUM TOTEHIMAIOM JIJIi OpraHM3allMi MPOEKTHOW W HMCCIEI0BATEIbCKON NIEATEIbHOCTH
oOyvaromuxcs. buonornyeckoe HaOIOAEHNE M DKCIIEPUMEHT POBOAATCS B opMe JTaOOPaTOPHBIX U
JIEMOHCTpAIIUH.

JIeMOHCTpPallMOHHBIN SKCIIEPUMEHT MPOBOIUTCS B CIIEAYIOMIUX CIydasix:

1. nmeromieecs: B HUIMYMH KOJIMYECTBO MPHOOPOB U MHU(PPOBHIX AATYMKOB HE MO3BOJISET

OpPraHHU30BaTh WHIUBUAYAIbHYIO, IAPHYIO UM TPYIIIOBYIO TAO0OPATOPHYIO paboTy;
2. DKCHEPUMEHT UMEEeT HEeOOJBIIYIO MPOJAOKUTEIBHOCTh U CII0KHOCTh M BXOJUT B

CTPYKTYpY YpOKa.

Jis w3ydeHus mpenMera «JKOJOTHsS» Ha 3Tale OCHOBHOTO 0O0Iero oOpa3oBaHUS
otBoauTcsa 204 yaca : 5 kjmacc — 68 yacoB; 6 kiacc —68 yacoB; 7 kinacc —68 yacoB; Cpok
peanu3anum mporpamMmsl 3 roa.



Jannast oOpa3zoBareibHas TporpamMma OOECIICUMBACT CO3HATEIBHOE YCBOCHUE YYaIIMMHCS
BOXHEHIINX SKOJIOTHUECKUX MOHSATHI, 3aKOHOB U TEOpHid, GOPMUPYET MPEICTABICHUE O POJIH
9KOJIOTMM B TO3HAHUM KMBOTO MHUpa W B XKU3HU yenoBeka. OCHOBHOE BHHUMAHHE YENACTCS
CYUIHOCTH OHOJIOTUYECKUX SBJICHUI, MPOLECCOB W MeToaaM ux usydeHus. CTpyKTypa
MPEACTABICHHBIX B JJAHHOM METOJAMYECKOM TOCOOMH IIJIAHOB YPOKOB U JTAOOPATOPHBIX paldOT
OTPAXKAETCA MOCIIEN0BATEILHOCTD U3YUEHUs U COAEP KaHUs DKOJOruM B 5—7 kiaccax. B 5—7
KJIaccaxX ydJalluecs y3HAIOT, YeM JKHBasl MPUPOAA OTIUYACTCS OT HEKHBOMW; MOJIY4YAIOT OOMIHE
MPEJICTABICHHUS] O CTPYKType OHOJOTHYEeCKOW HaykH, €€ HMCTOPUU M METOJaX HCCIEIOBaHUS,
[IapCTBaxX >KUBBIX OPraHU3MOB, Cpelax OOWTaHHS OPraHW3MOB, HPABCTBEHHBIX HOpPMax M
IPUHLMIIAX OTHOLICHUS K MPUpOJE. Yyaluecs MOJIy4arOT CBEACHHMS O KIETKE, TKaHIX U
oprasax, 0O IMpoIleccax >KU3HEACATEILHOCTH OPTaHU3MOB, 00 YCIOBHUSAX XKU3HH M PazHOOOpazuu
YKUBOM TIPUPO/IBI, & TAK)KE O CTPOCHUH, KU3HEACATSIIBHOCTH U MHOT000pa3uu OakTepuid, TpudoB,
pacteHuii 1 )kUBOTHBIX. OCHOBHOE COJIepKaHUe Kypca 8 Kilacca HalpaBJIeHO Ha (hopMHupoOBaHUE Y
oOyuJaromuxcs 3HaHUM U YMEHUN B 00J1aCTH OCHOB aHATOMHH, (PU3UOJIOTUN U TUTUEHBI YEJIOBEKa,
peayiM3any yCTAaHOBOK Ha 37I0pOBBIA 00pa3 >ku3Hu. CojaepkaHWe Kypca OPHUEHTHPOBAHO Ha
yriayOJlieHHe W pacliupeHHe 3HaHuM, OoOydaloluXcsi O MPOSBIEHWH B OpPraHU3ME YeloBeKa
OCHOBHBIX KH3HECHHBIX CBOWCTB, IEPBOHAYAIILHEIC MPEACTABICHUS O KOTOPBIX OBLIN TMOJTYYCHBI B
5—7 knaccax



Ilnanupyembie pe3yJbTaThl OCBOCHHUSI y4e0OHOI0 NMpeaMeTa

OcBoeHme y4eOHOTO mpeaMera «IKOJIOTHs» Ha YPOBHE OCHOBHOTO OOINEro 0Opa30BaHHSIOIKHO
O6€CH€‘~II/IB21TI) AOCTHIKCHUC CIICAYIOIUX JIMYHOCTHBIX, MECTAIIPECAMCTHBIX U MMIPCAMETHBIX
00pa3oBaTEeNbHBIX PE3YIIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI
llampuomuueckoe 6ocnumanue:

* OTHOLIEHUE K JKOJOIMM KaK K BaKHOM COCTABJISIOIIEH KyJIbTYphl, TOPAOCTh 3a BKJIAJ
POCCHIICKMX M COBETCKHX yUY€HBIX B Pa3BUTHE MHUPOBOI OHWonorndyeckoil Hayku. ['paxkmaHckoe
BOCIIUTaHUE:

* TOTOBHOCTb K KOHCTPYKTHMBHOM COBMECTHOM JAEATEIBHOCTH IIPU BBIIOJHEHUU
UCCJIEIOBAaHUM U IPOEKTOB, CTPEMJIEHHE K B3aMMOIIOHMMAaHMIO M B3auMonoMou. /[yxoBHO-
HPaBCTBEHHOE BOCIIUTAHUE:!

* TOTOBHOCTb OLIEHUBATh MIOBEJICHUE U MOCTYIIKH C MO3ULIUN HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKOH KYJIBTYPBI;

* IOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O ACIIEKTa JEATEIbHOCTH YEJIOBEKA B MEAUIIMHE
1 DKOJIOTUU. DCTETUUECKOE BOCIIUTAHUE!

* MMOHMMaHHUE POJH JKOJOTHH B (POPMHPOBAHUU ICTETHUECKOW KYIBTYPHl JUYHOCTH.
Llennocmu nayuno2o no3Hauus:

* OpHCHTAIMsl Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpPEACTAaBICHUH 00 OCHOBHBIX
OMOJIOTHUECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBSI35X YeJI0BEKa C MPUPOIHOMN U COLMATBHOM CPeoi;

* IOHUMAaHUE PO OMOJIOTUYECKON HayKH B (DOPMUPOBAHUH HAYYHOT'O MHPOBO33PEHHS;
pa3BUTHE HAaydyHOW J10O003HATENBHOCTH, HHTEpeca K OHOJIOTMYECKOM HayKe, HaBBIKOB
HCCIIEA0BATENIBCKOMN IEATEIbHOCTH.

Dopmuposanue Ky1bmypsl 300P06bSL:

* OTBETCTBEHHOE OTHOILICHHUE K CBOEMY 310POBBIO M YCTaHOBKA Ha 3/JOPOBBI 00pa3 KU3HU
(3mopoBoe mUTaHKE, COOJIOJICHNE THTHEHUYECKUX MPAaBUI M HOPM, COATaHCUPOBAHHBIN PEXUM
3aHATHUH U OT/bIXA, peryyisapHas (pu3nyeckas akTUBHOCTb);

* OCO3HaHUE MOCIEACTBUM M HENPUATHE BPEAHBIX IMPUBBIYEK (YIOTpEOIECHHUE aIKOIoJs,
HapKOTHKOB, KypeHHE) U MHBIX (GOopM Bpena g (pU3MUECKOr0 M INCHUXUYECKOro 370pOBbS; *
co0III0ICHHE TIPAaBUII OE30MTaCHOCTH, B TOM YHCJI€ HABBIKK O€301acHOT0 TIOBEJICHHUS B IPUPOIHOM
cpene;

* c()OpMUPOBAHHOCTh HaBbIKa PEQIIEKCHH, YIPABIEHUE COOCTBEHHBIM AYMOLIMOHAIBHBIM
COCTOSIHHEM.

Tpyooeoe éocnumanue:

* aKTUBHOE y4acCTHE B PELICHUM MPAKTHUYECKUX 3aJad (B paMKax CEMbH, IIKOJIbI, TOPOA,
Kpast) OMOJIOTMYECKOM 1 HKOJIOTMUYECKON HANPaBI€HHOCTH, HHTEPEC K MPAKTHYECKOMY U3yUECHHIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH.

IKonoeuueckoe ocnumarue:

* OpUEHTAlUsl Ha PUMEHEHUE OMOJIOrMYECKUX 3HAHUU NP pEIIeHUH 3a1ad B 001acTH
OKpY>Kalolle Cpebl;

* OCO3HAHME HKOJIOTUIECKUX POOIIEM U ITyTel MX peIIeHHUS,;

* TOTOBHOCTb K Y4YaCTHIO B IIPAaKTHYECKOM  JEATENBHOCTH  JKOJOIMYECKOH
HaIlpaBJICHHOCTH.

Aodanmayus obyuarowe2ocs K UsMEHAIOWUMCA YCILOBUAM COYUANbHOU U NPUPOOHOU CPeOb:

* aJICKBAaTHAas OLIEHKA U3MEHAIOINXCS YCIOBUM;

* NIpPUHATUE pelIeHUs (MHAUBUAYAIbHOE, B TPYIINE) B U3MEHSIOMIUXCS YCIOBUAX HA
OCHOBAHWU aHAIHM3a OMOJIOTHYECKONW MH(POPMALINY;

* [JJAHUPOBAHUE JCHCTBUII B HOBOW CUTyallUd HAa OCHOBaHWM 3HAHUM OMOJIOTMYECKHUX



3aKOHOMEPHOCTEMN.

METAINIPEJMETHBIE PE3YJIbTATHBI

YHuBepcaibHbIe IO3HABATEJIbHBIE 1eiicTBUS

ba3zosvie nocuueckue oeticmeus:

* BBISIBJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKN OMOJIOTHICCKUX 0OBEKTOB
(sBICHUR);

* YCTaHABJIUBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALNNA OHOJIOTHIECKHX O0BEKTOB
(SIBJICHHIA, TPOTIECCOB), OCHOBAHMSI JJIsI 000OIIECHUS ¥ CPABHEHHUS, KPUTEPHH TIPOBOIUMOTO

aHanu3a; ¢ y4€TOM MPEUIOKEHHONW OMOJOTMYECKOW 3aJayd BBISBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYMS B paccMaTpuBaeMbiX (akTax W HAOMIOJEHUSX;, Mpeaaratb KPUTCPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

* BBIBIATH JeunuThel HWHPOPMAIMH, JAHHBIX, HEOOXOMUMBIX IS PEIICHUS
MOCTaBIICHHOM 3a/1a4H;

* BBISBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U MPU U3YYECHUH OHOJOTHYECKHX SIBICHUN U
MIPOLIECCOB; JIeTIaTh BHIBOJBI C UCIIOIH30BAHUEM JISAYKTHBHBIX M HHIYKTHBHBIX YMO3aKIIIOUCHUH,
YMO3aKJIIOUEeHUH TT0 aHaNOTUH, (OPMYITUPOBATH THIIOTE3bI O B3AUMOCBSI3SX;

* CaMOCTOATEIBHO BHIOMpATh CMOCO0 pelieHuss y4yeOHOW OMOJOTHYECKOW 3aJauu
(cpaBHUBaTh HECKOJBKO BApUAHTOB pEIICHUS, BHIOMpaTh HamMOOJIee MOIXOJSMIIMA C y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3zosvie uccneoosamenvckue oeticmsusi:

* HCITOJIB30BATh BOIIPOCHI KaK MCCIIEI0BATEILCKUN NHCTPYMEHT ITO3HAHUS;

* (opMynIUpPOBaTH BONPOCHI, (PUKCUPYIOIIKE Pa3pbIB MEXKAY PEaJbHBbIM U KeIaTeIbHBIM
COCTOSTHHEM CUTYalluu, O0BbEKTa, U CAMOCTOSTENIbHO YCTaHABIMBATh HCKOMOE U JAHHOE;

* ¢opMupOBaTH THNOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYXKICHHH, apryMeHTHpPOBATh
CBOIO [TO3UIUIO, MHEHHE,

* MPOBOJUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHy HAOJIOJCHHUE, HECIOXKHBIN
OMOJIOTUYECKHI DKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH
Ouonormueckoro ooObekTa (mpolecca) U3YyYeHHUs, MPUYUHHO-CICACTBEHHBIX CBs3ed U
3aBHCHMOCTEH OMOJIOTHYECKIX 00BEKTOB MEX Ty CO00ii;

* OIICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MMOJIYYCHHYIO B XOE
HAOJIOICHUS U DKCIICPUMEHTA;

* CAMOCTOSTEIILHO (POPMYITHPOBATH 0OOOIIEHNS U BEIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO
HAOIIO/ICHUs, SKCIIEPUMEHTA, BIaJ€Th MHCTPYMEHTAMU OIICHKH OCTOBEPHOCTH MOIYYCHHBIX
BBIBOZOB 1 0000IIEHMUIT;

* IIPOTHO3MPOBATh BO3MOXKHOE JalIbHEUIIee Pa3BUTUE OMOJOTHYECKHUX MPOIIECCOB U MX
MOCJICACTBYS B aHAJIOTMYHBIX WJIM CXOJHBIX CUTYAIHsIX, @ TAKXKE BBIIBUTATh MPEIIIOI0KEHUS 00
WX Pa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Paboma c ungopmayueri:

* IPUMEHATH PA3JIUYHBIC METOJbI, WHCTPYMEHTBI M 3alpOChl TPU IOUCKE U OTOOpE
Ouonoruueckoi MHGOPMALMK WU JAHHBIX M3 UCTOYHUKOB C YUETOM MPEIIOKEHHOU yueOHOit
OMOJIOTUYECKOH 3a7auu; BBIOMPATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH
OHMOJIOTrMYeCcKyI0 HH(OPMALIKIO Pa3IMYHbIX BUAOB U (HOPM MpEICTaBICHHUS;

* HAXOJIUTh CXOJHBIC apPTyMEHTHI (IOATBEPIKAAFOIINE UITH OMTPOBEPTAIOIINE OJTHY U TY KE
UJICI0, BEPCHIO) B PA3JIUYHBIX HHPOPMAITMOHHBIX UCTOYHHUKAX;

* CaMOCTOSITEIBHO BBIOMPATH ONTUMAIBHYIO (OpMy TpenacTaBieHUs WHPOPMAIUU H
WUTIOCTPUPOBATH pelIaeMble 33/1a4l HECJIOKHBIMU CXEMaMH, TuarpaMmmamu, HHOU rpadukoi u
HAX KOMOMHALUSIMU;

* OIICHUBATH HAJAEKHOCTh OMOJOTHIECKONH MH(POPMAIMH TT0 KPUTEPHUSIM, TPEIOKCHHBIM
yuuTeNneM uiu chopMyIUPOBAHHBIM CAMOCTOSITENBHO;



* 3aIIOMHHATH U CUCTEMATU3UPOBATH OMOJIOTUIECKYIO HH()OPMAIIHIO.

Yhusepcanvhvie KommyHuKamuegHvie 0eticmeus

Obuwenue:

* BOCIHpPUHUMAThb M (OPMYJIUPOBATH CYKJIEHUS, BbIpaXKaThb HSMOLMHU B IIpOILECCE
BBITTOJIHEHUSI IPAKTHUECKUX U JTAOOPATOPHBIX PadoOT;

* BbIpaXKaTh c€0s1 (CBOIO TOUKY 3pEHMS) B YCTHBIX M IMCbMEHHBIX TEKCTAX;

* pacno3HaBaTh HEBEpOAIbHBIC CPEICTBA OOLICHMS, MOHMMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, 3HaTh U PACIIO3HABAThH MPEANOCHUIKM KOH(DIMKTHBIX CUTYyalluil U cMArYaTh KOH(IUKTHI,
BECTHU IIEPETOBOPHI;

* IOHUMATh HAMEPEHUs IPYTUX, IPOSBIATh YBAKUTEIHHOE OTHOIIEHUE K COOECeTHUKY U
B KOPPEKTHOH (hopme hOopMyIHpOBaTh CBOU BO3PAKEHUS;

* B XOJi¢ JMajora W/WIW JUCKYCCHUU 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOii
OMOJIOTMYECKOI TEeMBI U BBHICKA3bIBATh WCH, HAIICJICHHbBIC HA PEIICHHE OMOJIOrMYeCcKOi 3a1auu U
nojjep>kanue 0JaroxkenaTeIbHOCTH OOIICHHS,

* COMOCTAaBISATH CBOM CYXKJIEHUS C CYXKICHUSMU JPYIHMX YYaCTHHKOB JHUAJIOTa,
OOHapyXUBATh Pa3IMIUe U CXOJCTBO MO3UIIHI;

* MmyONMYHO TPEACTABISATh PE3yJbTaThl BBIIOJIHEHHOTO OWOJOTHYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICOBAHMS, TPOEKTA);

* CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4ETOM 3aJad IMPE3CHTAUUU U
0COOCHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTAaBJISITh YCTHBIE M MUCbMEHHBIE TEKCTHI C
MCTIOJIh30BAHUEM MJLUTIOCTPATUBHBIX MAaTEPHAIIOB.

Cosemecmuas oesmenbHOCHb (COMPYOHUYECMBO):

* IOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUAYATbHONU pabOTHI IpU
pelIeHIH KOHKPETHOH OMOJIOrn4ecKoil po01eMbl, 000CHOBBIBAaTh HEOOXOJUMOCTh IPUMEHEHUS
rpynmnoBbIX (OpM B3aMMOJCHCTBHS ITPH PEILICHUH ITOCTABICEHHOM y4eOHOH 3a1auu;

* IPUHUMATDH IIeJIb COBMECTHOH JESTEIBHOCTH, KOJUIEKTUBHO CTPOHTH JACUCTBUS MO €&
JOCTUKEHHUIO: PacCHpeleNsiTh pOJH, JIOrOBapUBATHCSA, OOCYX AAaTh MPOLECC U pPe3yibTaT
COBMECTHOH paboThl; yMeTh 0000IIaTh MHEHHUS HECKOJBKHX JIOJCH, MPOSBISATH TOTOBHOCTD
PYKOBOJUTb, BHIIOHATH TOPYYEHUS, TOTUNHATHCS;

* IUTAHUPOBATh OPTAHU3ALMUIO COBMECTHOH pabOTHI, ONPENesTh CBOIO POib (C yud&€ToM
MPEANOYTeHUH U BO3MOKHOCTEH BCEX YYAaCTHUKOB B3aMMOJICHCTBHS), paclpeleNarh 3aJadu
MEXy YJIeHaMH KOMaHIbl, Y4aCTBOBAaTh B T'PYMIIOBBIX (Gopmax paboTel (0O0CyxkaeHus, 0OMeH
MHEHUSIMHU, MO3TOBBIC IITYPMbI U UHBIE);

* BBINOJIHATH CBOKO YacTh pabOTHI, JOCTUTaTh KaYECTBEHHOTO pE3ylibTaTa MO CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPOBATH CBOM JICHCTBUS C IPYTHMHU WICHAMH KOMaH/IbI;

* OIICHMBATh Ka4€CTBO CBOETO BKJIA/Ia B OOIMIMK MPOAYKT MO KPUTEPHSIM, CAMOCTOSATEIBHO
chOpMyIUPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBUS; CpPaBHUBATH PE3YJIbTAaThl C HUCXOIHON
3ajaueil M BKJIAJ KaXJOTO 4YiICHa KOMaHIbI B JIOCTIKEHHE PE3YJIbTAaTOB, pasdeisTh cdepy
OTBETCTBEHHOCTH U MPOSBJISITH TOTOBHOCTh K MIPEIOCTABICHUIO OTUYETA MEPE1 TPYIIIION;

* OBJAJETh CUCTEMOM YHHBEPCAJIBHBIX KOMMYHUKATUBHBIX JCHCTBUN, KOTOpas
obOecrnieunBaeT C(HOPMHUPOBAHHOCTh COLIMATIBHBIX HABBIKOB U HSMOLMOHAIBHOTO HWHTEIICKTa
00yJaromuXCsl.

YHuBepcaibHbIe peryisiTHBHbIE el CTBUS

Camoopeanuszayusi:

* BBIABIISTH NMPOOJIEMBI JJIsl PEHICHUS B )KU3HEHHBIX U YIEOHBIX CUTYAIUSX, UCTIONb3YS
OHOJIOTHYECKUE 3HAHUS,

* OPUEHTUPOBATHCS B PA3NUYHBIX MOIX0JaX MPUHATHUS PEUICHUH (MHINBUIYaTbHOE,
MPUHSITHE PELICHUS B TPYIIE, IPUHATHE PELUICHHUH TPYIIIOif);

* CaMOCTOSITENIBHO COCTABJIATH AJTOPUTM PEIICHUs 3a7aud (UM €ro 4acTh), BHIOMpATh
crocod pemeHus yueOHONW OHMOJOTHMUYECKON 3alady ¢ y4€TOM HMEIOUIUXCS PEeCypcoB H



COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH MpeJIaraéMble BAPHAHTHI PEIICHUIA;

* COCTaBIATH IUIAH JEHCTBUU (TUIaH peaju3allii HaMEUYEHHOTO alTOpUTMa pPELICHWs),
KOPPEKTHPOBATH MPEJIOKCHHBIN aITOPUTM C YIETOM MOTyUSHHS] HOBBIX OMOJIOTHYSCKUX 3HAHHM
00 n3ydyaeMoM OMOJIOTHYECKOM O0BEKTE;

* JIeNIaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

Camokonmpons (pegnexcus):

* BJIaJIETh CIOCO0AMH CAMOKOHTPOJIS,, CAMOMOTHBAIIUH U peIIeKCcH;

* JaBaTh aJICKBATHYIO OLICHKY CUTYAIlMH U TIpe/jiaraTh IUIaH ¢€ N3MCHCHHUS,

* YYUTBIBATh KOHTEKCT M NPEIBUICTH TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH
pelieHnd y4eOHOM OMONOrMuYecKod 3aJauyu, aJanTHUPOBaTh pEIIeHHE K MEHSIOIIUMCS
00CTOATENLCTBAM;

* OOBACHATH MPUYNHBI JOCTUKEHUSI (HEJOCTUKEHHS) PE3yJIbTaTOB ACSITebHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIBITY, YMETh HAXOAUTh MO3UTUBHOE B IPOU3OLIECAIICH CUTYaIUH;

* BHOCUTH KOPPEKTHUBBI B JICATCIILHOCTh HA OCHOBE HOBBIX 00CTOSITEIIBCTB, U3MECHUBITUXCS
CUTYalui, yCTaHOBJICHHBIX OLINOOK, BO3HUKILIUX TPYAHOCTEN;

* OLICHUBATh COOTBETCTBUE PE3YyJIbTATA I[EIH U YCIOBHUSIM.

OMOUUOHATbHBLI UHMETIeKI.!

* pa3aMyaTh, HA3bIBATH M YIIPABIISTH COOCTBEHHBIMH SMOIMSIME ¥ SMOIMSAMH JAPYTUX;

* BBISIBJISITH M @HAJTU3UPOBATH IPUYHHBI YMOIIHH;

* CTaBUTH ce0s HA MECTO JPYroro 4eloBeKa, IOHUMATh MOTUBBI U HAMEPEHUS IPYTOro;

* PEryJIMPOBATh CIIOCOO BBIPAKEHUS SMOIIHIA.

Ipunsmue cebs u Opyeux:

* OCO3HAHHO OTHOCHUTKCS K IPYTOMY YEJIOBEKY, €T0 MHEHHUIO;

* IPU3HABaTh CBOE MPABO HA OLIMOKY M TaKOe K€ MPaBo JPYroro;

* OTKPBITOCTh C€0€ U APYTUM; * 0OCO3HABATh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

* OBJAJIETh CUCTEMOW YHHBEPCAJIbHBIX YYCOHBIX PETYJSITHBHBIX JCHCTBUN, KOTOpas
obOecnieurBaeT (HOPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JUYHOCTH (BHYTPEHHSS MO3UIUS
JUYHOCTH), W JKU3HCHHBIX HABBIKOB JMYHOCTH (yIrpaBieHHs COOOH, CaMOIUCIUILUINHEI,
YCTOHYHMBOTO MTOBEACHHUS).

IIpeaMeTHBIMU pe3yIbTaTAMM M3YUEHHUS NpeaIMeTa « DKOJIOTU» B 5 Kilacce SBISIOTCA
CIIeAYIOIINE YMEHUS:
OTIPENeNIATh POJIb B IPUPOE PA3IMYHBIX TPYIII OPTaHU3MOB;
v O0OBSICHSTH POJIb )KMBBIX OPTaHU3MOB B KPYT'OBOPOTE BEIECTB IKOCUCTEMBI.
v IPUBOJMTH IPUMEPHI IPUCIIOCOOIEHHI OPraHU3MOB K Cpejie OOUTAHUS U
OOBSICHSITH UX 3HAYECHUE;
HAXOJIUTh YEPThI, CBHIETEIHCTBYIOMINE 00 YCIOKHEHUHN KUBBIX OPTaHU3MOB
OOBSICHATH 3HAYCHHE KUBBIX OPIaHU3MOB B )KU3HU U XO3HCTBE YEJIOBEKa.
NEPEYHCIISITh OTIIMYUTEIBHBIE CBOWCTBA KUBOTO;
OIpeieNIATh OCHOBHBIE OpraHbl paCTeHUH (4aCTH KIIETKN);
OOBSICHATH CTPOCHME M JKU3HEAEATENbHOCTh M3YUYEHHBIX TIPYNI KUBBIX
opranu3MoB (0akTepuu, rpudbl, BOJOPOCIH, MXH, XBOIIH, TUIAYHbI, TAIIOPOTHUKH,
rOJIOCEMEHHBIE U [IBETKOBBIE);
IOHUMATh CMbICJI OMOJIOTHUECKUX TEPMHUHOB,;
XapaKTepu3oBaTb METOJbl OMOJIOTMYECKON Hayku (HaOJIOJeHHe, CpaBHEHHE,
pe3yabTaThl,  TOJB30BATHCS  YBEIMYHUTENBHBIMA  NpHOOpaMH W UMETh
3JIEMEHTApHbIE HABBIKY MPUTOTOBJICHUS U U3Y4YEHUS IpenapaToB.
v UCHONIB30BaTh 3HAHHWS OKOJOTHH MPH COONIIOJCHUHM TPaBHI ITOBCEIHEBHOM
TUTUEHBI;
v CaMOCTOSATENbHO O0OHAPYKUBATH U (POPMYIHPOBATH YUEOHYIO MPOGIEMY.

ANENENENEN

AR



IIpenmeTHbIMHU pe3yJIbTaTaMM H3Y4YeHHS NpeaMeTa «IKoJI0rus» B 6 Kiacce
SIBJSIIOTCS CJICAYIOIHE YMECHUS:
— OOBSCHATH POJIb PACTEHHIA B COOOIIECTBAX M UX B3aMMHOE BIMSIHUE JIPYT HA JIPYTa;

— MPHUBOAMTH IPUMEPHI MIPUCIIOCOOICHHI IIBETKOBBIX PACTEHHH K Cpelie OOMTaHUS U
OOBSICHATh MX 3HAYCHUE;

— HaxoJUTh YEpThl, CBUJETEIbCTBYIOLIUE 00 YCIOXKHEHUH >KUBBIX OPraHU3MOB 10
CPaBHEHHMIO C IIPEJKaMHU, U 1aBaTb UM OObICHEHHE;

— 0OBSACHATH MPUCTIOCOOICHUS HA PA3HBIX CTAUSAX )KU3HEHHBIX ITUKIIOB.

— OOBACHATH 3HAUEHUE LIBETKOBBIX PACTEHUH B KHM3HHU U XO3sCTBE YeNIOBEKa: HA3bIBATh
BAKHEUIIINE KYJIbTYPHBIE U JIEKAPCTBEHHBIC PACTEHUS CBOEM MECTHOCTH.

— pa3nuuaTh LBETKOBHIE PACTEHUS, OJHOAOJbHBIE U JIBY/0JIbHBIE, IPUBOJUTH IPUMEPHI
pacTeHuil M3yYyeHHBIX CEMEHCTB IBETKOBBIX PACTEHUM (MakCUMyM — Ha3blBaTh XapaKTEpHbIE
IIPU3HAKU [[BETKOBBIX PACTECHUM H3YUEHHBIX CEMEICTB);

— ONPEeAEIATh OCHOBHbBIE OPTraHbl paCTeHUN (JIUCT, cTeOeNb, IIBETOK, KOPEHb);

— 0OBACHATH CTPOCHUE U )KU3HEAEATEIIbHOCTD [IBETKOBOTO PACTEHUS;

— MIOHUMATh CMBICIT OMOJIOTHYECKIX TEPMHUHOB,;

— MPOBOAUTH OUOJIOTUUECKHUE OTIBITHI U SKCIIEPUMEHTBI U OOBSCHATh UX PE3yJIbTaThl.

— co0moaaTh U 00BSICHATH MPABUJIA TOBEICHUS B TIPUPOJIC.

— pa3nuyaTh CheNOOHBIC U SAOBUTHIC IBETKOBBIC PACTEHUS CBOCH MECTHOCTH.

IIpenmeTrHpiMu  pe3yJbTaTaMH M3Y4YeHHs IpeaMeTa «JKOJOrHs» B 7 Kiacce
SIBJISIIOTCS CJIelyI0lie YMEeHUsI:

— ONPEAETATH POJIb B IPUPOJIE U3YUEHHBIX IPYII )KUBOTHBIX.

— MPUBOAUTH MPUMEPHI IPUCTIOCOOIEHUI KUBOTHBIX K Cpe/ie OOMTAaHUS U OOBICHATh UX
3Ha4YEHUE;

— HaXOJAUTh YepThl, CBUAETEIILCTBYIONINE 00 YCIOKHEHUU YKUBOTHBIX IO CPAaBHEHHUIO C
IpeJKaMy, U 1aBaTh UM OObSCHEHUE;

— 00BACHATH NPUCIIOCOOICHUS Ha PA3HBIX CTAIUAX )KU3HEHHBIX [IUKJIOB.

— 00BACHATH 3HAYCHUE KUBOTHBIX B )KU3HU U XO35HCTBE YEJIOBEKA;

— IPUBOJUTH IPUMEPBI M XapaKTEPU30BATh BAXKHBIX JUISL JKU3HU U XO3sHCTBA Y€JIOBEKa
KUBOTHBIX (OOHMTATENEH KUIINIIL, TApa3UTOB, IEPEHOCYUKOB OOJIE3HEH, HACEKOMBIX-OTBUINTENEH,
OOIIIECTBEHHBIX M KPOBOCOCYIIMX HACEKOMBIX, IPOMBICIOBBIX PbIO, OXOTHHYbE-IIPOMBICIOBBIX
NTUL ¥ 3Bepel, JOMAIIHUX JXUBOTHBIX M Ip.) HA IPUMEPE CBOEH MECTHOCTH, OOBICHATH MX
3HaYEHHUeE.

—paznuyaTth (10 TaOJMILle) OCHOBHBIE TPYINIbBl JKUBOTHBIX (IIPOCTEHIIME, THIIbI
KHIIEYHOIIOJOCTHBIX, IIOCKUX, KPYIJIBIX U KOJIbYAThIX YE€PBEH, MOJUIIOCKOB, YIEHUCTOHOTHUX, B
T.4. KJacchl pakooOpa3HbIX, HACEKOMBIX, [IayKOB; XOPAOBBIX, B T.4. KJIacChl pbl0, 36eMHOBOAHBIX,
IIPECMBIKAIOIUXCS, NTHUIL U MICKOIUTAIOIINX);

— OOBSACHATH CTPOEHME U JKU3HEJCATEIIBHOCTb H3YYEHHBIX TIpYyNI KUBOTHBIX
(mpocTeiiiine, KHUIIEYHOMOJIOCTHBIE, IJIOCKUE, KPYIJble M KOJbuyaThble YEpBH, MOJUIIOCKHU,
YJIEHUCTOHOTHE (B T.4. pPakooOpa3Hble, HACEKOMbIE, MayKH), XOpAOBblE (B T.4. pbIOHI,
3€MHOBO/IHbIE, TPECMBIKAIOIUECS, ITULIBI U MIIEKOIUTAIOLIHE);

— XapaKTepHU30BaTh OCHOBHBIE IKOJOTMUYECKUE I'PYIIITbI U3yYEHHBIX IPYIII KUBOTHBIX;

— MIOHUMATh CMBICI OMOJIOTMYECKUX TEPMUHOB,;

— pa3nauuaTh BaKHEHIINE OTPAIbl HACEKOMBIX M MIIEKOIUTAIOIINX;

— NIPOBOJIUTH HAOIIOIEHHSI 32 )KU3HEIEATEIbHOCTBIO )KUBOTHBIX, OMOJIOTMUECKUE OIBITHI U
9KCHEPUMEHTHI U OOBSICHATD UX PE3YyJIbTATHI.

— co0IMI0aTh U OOBSICHATH MPaBHUIIA TOBEICHUS B TIPUPOJIC;

— XapaKTEepPH30BaTh CIIOCOOBI PAIMOHAIBHOTO WCIOJIB30BAHUS PECYPCOB >KMBOTHBIX Ha
IIPUMEPE CBOETO PErHOHA.

— MCII0JIb30BaTh 3HAHHSI SKOJIOTHH MPU COOII0AEHUH ITPABUI TOBCETHEBHOM IMTUEHBI;

— OCYILECTBIIATh JUYHYIO MPO(PUIAKTHKY 3a00JIeBaHHM, BHI3bIBAEMBIX TApPAa3UTUUYECKUMU
KUBOTHBIMH.



COILEPKAHUE ITPOI'PAMMBI 110 «9KOJIOTUHN» 5 KIIACC

BBenenue B 3K0JI0ruI0
Kmo na naaneme enasmnuiii?
3HAaKOMCTBO ¢ peOstamu. 3amgauu oObeauHeHUs. TexHuka Oe3omacHOCTH. S - yacTb Mupa.
B3anmooTHOLIEHUS B TPUPOJIE.
OKonoeus- Hayka ob okpysicaioujem mupe.
DKoyoTusl Kak Hayka. 3HaueHHE JKOJOrmyeckux 3HaHui. llpeamer skomoruwm,
CTPYKTypa SKOJIOTUH. MeTOoJbpl HCCIeNOBaHMs. 3ala4d U METOJbl HKOJIOTHIECKOTO
MOHHUTOPHHTA.
[TpakTukym: paboTa co ClipaBOYHON JTUTEPATYPOId, TPOCMOTP BUACOPPArMEHTOB
Cnocobbl no3HaHUs OKPYAHCAOUe20 Mupda

CTPYKTypa paboThl,

MOCTaHOBKA Mpo0sieMbl, (OpMyJIHpOBaHKe 1IeTU U 3a7a4. HaBbiku uccienoBanusi. Beioop Temsl.
[IpoBenenune npoCcTENINX UCCIIEIOBAHUM.

[IpaxkTuxkym:« Habmonenue. Onucanue. M3mepenue. DKCriepuMEHT

2.BuoJorus KJiIeTKku

2.1 Hzeomoenenue mukponpenapamos

Crpoenue yBenumuuTeNbHBIX TPHOOpOB. CTpoeHue kietku. OpraHouibl KJIEeTKH. Buibl kieTok
[IpakTuueckue padoTsl: TexHUKa H3roTOBIEHUS MUKponpenaparoB «Kierku mykay,

2.2 Boavwoii mup manenvKux Kiemox

PaznooOpasue ki1eTok.
[TpakTudeckue paboThl: « JIeWKOIUIacTBl B KJIETKaX KIyOHS KapToders.
OOHapyKEHHEXPOMOILJIACTOB B TUIO/IAX KAJIMHBD).

2.311necneswle epubdv
[TpakTrueckue padboTsl :« [TomydeHne KyabTypsl TUIECHEBBIX TPHOOB)»

3.KT0 ynpasJisieT 3K0JIOrH4eCKMMHU CUCTEeMaMHu?
3.10kpyarcarowas cpeoa- umo smo makoe?

Cpena oburanus. HazemHo-BO3mylIHasi, BojHas, mouyBeHHas. OCOOEHHOCTH KaxI0i
cpenplobuTanus. [IpucmocobiieHnss opraHu3MoB K cpefie oOuTaHus. DKOJIOrudeckne (HakTopsl
3.2Bcmpeua ¢ eewgecmeom. Kak «opyacamy amomwvr?

BemectBo. Monekyna. ATom. DnemMeHT. Arperarible COCTOSIHUS BELIECTB
OnBITHI: « TOPEHUE CBEYM», «PACTBOPEHUE caxapa B BOAEH

XUMHUYECKHUE CBA3U. XUMUYECKUE PEAKIIUU

[IpakTUKyM: «HM3rOTOBJIEHUE MOJAEIIEH XUMHUYECKUX CBA3EH MEXIY aTOMaMU C MMOMOILIBIO
CIIUYEKHU TJIACTUIMHAY

JleMOHCTpallMOHHBIE ONBITHL: «Men + KucimoTay, «KuciaoTa +
menoub»3.3 Tatinoe u s6Hoe.

DOHeprusi 1 BUIIbI ee nposBieHus. OTaudne BelecTBa oT Hepruu. Buasl sneprun. EauHUIBI
M3MEPEHMS SHEPTUU. JHEpPreThuecKasi HEHHOCTh IPOYKTOB ITUTAHHUS.

[IpakTukym: « BerunciaeHue sHepreTUuecKor HEHHOCTH MPOIYKTOB TUTAHUS

«I nasnvu nosapy na niarneme

@doToCHHTE3, €r0 3HAYEHUE ISl PACTEHUM, IPYTruX OPraHU3MOB U BCEH 3eMiu B
1e1oM.CriocoObl MTUTaHMSI OPraHU3MOB. XJopohuiut. Y cnoBus npotekaHus poTocuHTes3a.

[IpakTuueckue pabotel: «BrnusHue cBera Ha oOpasoBanue xiopoduiian« BrnusHue cBera Ha



oOpa3oBaHue Kpaxmaiay, «Bpinenenne Kuciuopo/a B mporecce GOTOCHHTE3a»

Munepanvroe numanue pacmenuti
[Inranne pacteHuil. MuHepanbHbIE BELIECTBA, UX 3HAYCHUE.

[Ipaktnueckue paboThl: «BiusHME MUHEPAIBHOTO TUTAHUS HaA  IKU3HENEATEIHLHOCTD
pacTeHu»

«BrusHue 3aCONEHUS MOYB HA KU3HEACSITEILHOCTh PACTCHUI»
Hvixanue
JIpIxaHue- CBOMCTBO BCEX MKUBBIX OpPraHu3MoB. MeXaHu3M mpolecca JAbIXaHUS.
3HaueHUEAbIXaHUS
[IpakTuyeckue paboOTHI:
«Ilormoimenue KHCIopoia U BBIICIICHUE YTIICKHCIIOTO Ta3a MPU JIbIXaHUU PACTCHUSDY
Tuwesvie yenouxu
KpyroBopotsl BemiecTs, TpaHchopMaliys JHSPTHH, MUIIEBBIC 1IeNH, ceTh. [IpoayieHTsI,
KOHCYMEHTBHI, peayleHThl. [Ipumepsl mumeBbix nerneid. CocTaBieHne pa3InIHBIX MUIICBBIX
DKoJoru4eckasi IupaMmua.
4.7KuBas mjiaHera
buocghepa. Cmpyxkmypa u epanuywl 6uocgepul
buocdepa, ee rpanunbl, ee KOMIOHEHTHl. JKHBBIE CYyIIECTBAa, CBOMCTBA IKHBOTO.
buocdepa =dgacte armMmocdeps! + yacTb auTochepsl + 9acTh ruapochepb
3emns- nnanema ContHeuHoU cucmemuol
3emiis —TIJIaHEeTa COJTHEYHOU crcTeMbl. CpaBHEHHUE TUTAHET I10 MTOKa3aTessiM, HEOOXOIUMBIM IS
CYIIECCTBOBAHMS KU3HU.
[IpakTukyMm: « myTemiecTBye no mianeraMm COMHEYHON CHCTEMBD»
Haw oom- 3emnal
YHuKaIbHOCTh TUTaHEThl 3eMis. HeoOX0aMMOCTh CIeIUTh 3a COCTOSIHUEM
3emnu.IIpakTHKyM: COUMHEHUE HA TEMY: «MOM JJOM- 3eMIISI».

5.Bo3nymnasi 000/10uka 3emiuiu
Ammocghepa- 6030yunas obonouxa 3emuu.
Uem Bce apimat. PacTurensHblil MOKPOB 3eMilu - ee Jerkue. XUMHUECKHU cocTaB aTMOC(ephl U
€€ 3HaueHHUE B JKU3HU MIJIAHEThI
Cocmas u ghusuueckue cgeoticmea 8030yxa. 3auem HydiceH 030H nianeme?
XuMuuyecKuit cocTaB U pU3NYECKUE CBOMCTBA BO3yxa. [Ipubopsl it onpenenenus napaMmeTpoB
BO3/yXa.
O30H, ero 3HadeHue Ui Bcero xuBoro. Kak oH oOpasyercs. O30HOBBIE JIbIpHI.
[TprunHBIO30HOBBIX AbIp. Kak OCTAaHOBUTH pa3pylIeHUE 0O30HOBOTO CJIOA.
Onpedenenue 3acpasHeHHOCMU — ammMocgeprnoz2o 6030yxa. Omkyoa bepymcs KUciommubvie
dodrcou?
3arps3HEeHne OKpYKAroIIeH cpenbl. 3arps3HeHne arMmochepsl pa3TuIHbIMU Ta3aMu. [IpuanHbI
BBINAJICHUS KHCIOTHBIX JTOXKICH.
OnpiTel:  «pH  pa3nuyHbIX  BEIIECTB», «BIMSHHE KHUCJIOTHBIX JOXKAEH Ha JKUBBIC
opranusmbi»l [pakTrueckue paboThI:
«OmnpeneneHne CTEMEHW 3arps3HEHUS BO3JyXa 10 COCTOSHHIO PAcCTCHHUH.
JIMmanHUKY —MHIUKATOPBI YUCTOTHI BO3AYyXan»

Ammocgepa u nocooa
Cnoun atmocdepsl. Iloroga u kimmumar. Ot yero 3aBucut noroaa? Ocanku. [lpusnaku

U3MEHEeHus norojpl. MeTteopoaoruueckas cranuus. Mereoposiornueckas ciyx0a. Bpemena



roja. BinsgHue knmuMara Ha )KU3Hb PACTEHUH U )KMBOTHBIX. [ IpakTuKyMm:
COCTABJICHUE THEBHMKA ITOT'0JIbI
Heobvixnoeennvie sagnenus 6 ammocgpepe
I'pom u Mmonnus. Taiidynsl u yparansl. Pagyra. [Ipudnnsl 3TUX sIBIeHUIA
Hazemno-6030ywnas cpeoa obumanus
Ocobennoctu HAa3eMHO-BO31yIIIHOWCPEbI oOuTaHus.
[Tpucnocobnenus OpraHu3MOB K  Ha3eMHO-BO3JYIIHOM  cpexe
OOUTaHUS.
ITpakTnyeckue paboTsl:« OmnpeneneHue NpucnocoOIeHui y OpraHu3MoB K Ha3eMHO-
BO3IyIITHOMCPEIC OOUTAHUS
Knumam u scuzno naanemol
Bpemena ropa. BnusHue knumara Ha JKH3Hb pPacTEHUHM U KUBOTHBIX.
[Tpucniocobnenns ypacTeHHd M KMUBOTHBIX K JKM3HH B OINPENEICHHBIX KIMMATHYECKUX
YCIIOBUSIX.
IIpakTuyeckue paboOThI:
« OnpeneneHue NpucrnocoOIeHUl YOpraHu3MoB K )KU3HU B CYPOBBIX YCIOBUAX APKTHUKN

6. Bognast 00010uKka 3eMuan
Boounas obonouxa 3emnu — euopocgepa

I'unpocdepa. Pacnpenenenve BoAbl Ha IJIaHETE. DKOJIOTHYECKHE MPOOIEMbI
ruapochepsilIpaktukym: «Pacuet 3aTpart BOAbI OHON CEMbH B CYTKW

UccnenoBanmne «Kak MO)XHO YMEHBIIUTh PACXO/ BOJIBI B TOME»

Yyoo naanemol — 600a
dusnuecKkue 1 XUMHUYECKUE XapaKTEPUCTHKU BOJBI. POJb BOABI B )KU3HU JKUBBIX OPTraHU3MOB.
«CBOOOITHAS» U «CBSI3aHHASH» BOJIA
Boonwie sxocucmemvi. Booa xax cpeda ooumanus

@®opMupoBaHUE JKOJOTHUECKUX CHCTEM B BOAHOH cpere. Ponb ¢uToluiaHkToHa B
HAKOIUICHMH OMOMAacChl BOJOEMOB M €ro KocMH4Yeckass poib. OcOOEHHOCTH BOJIHOW Cpelibl
obutanus. [Ipucnocobnenus opranu3MoB BOJIHOM cpejie 00nTaHus. 3arpsi3HeHus TUAPOCQEPHI.

[IpakTryeckue paboThl: «OmpeneneHne Nprucnoco0NIeHNi y OpraHiu3MOB K BOJTHOW cpejie
OOUTAHUSD»

7.TBepaas o60104ka 3emJan
- 1Jlumocghepa- meepoas oborouka 3emnu

Crpoenne 3emun. OCHOBHBIE JTAlbl Pa3BUTH TUTAHETHI. S1IpO, MaHTHs, 3eMHasi KOpa.
Penbed. Ilpaktuueckume paboTel: «COOTBETCTBHE MHUHEPAJIOB M TOPHBIX  OPOJ
OTIpeIeTIEHHOMY CJIOI0 36MHON KOPBI».

[lone3nble ucCKOmaemble, HX 3HAUYEHHE B OJKU3HU ueloBeKa. Polb  KUBBIX
OpraHU3MOB B
00pa30BaHNH HEKOTOPHIX MOJIE3HBIX UCKOTIAEMBIX.

[TpakTrueckue padboTsl: «OnpeaeneHne MUHEPAIOB U TOPHBIX MOPOJ] I10 UX BHEIIHEMY BHIY»
*  [Inooopooue nous

Xumuueckuit coctaB mouyB. Bunbl nous. Iporeccsl, npuBoasiiue K MOYBEHHOMY
wi100poant0.Opo3us nous. [IpeaynpexxaeHue 3po3um.

[IpakTryeckue paboTel: «OnpeneseHne TuIa NOYBbI HAIlIed MECTHOCTHY
*  Voobpenus

VY nobpenus, ux 3HaueHue. BiusHue ynoOpenuit Ha pactenus. K uemy moxer
MIPUBECTUYPEIMEPHOE 3II0YNOTpedIeHHE yI0OpeHUsIMuU?



[IpakTrueckue paboThl:« BausHue a30THBIX y10OpeHU Ha pacTeHUS
» [lousa kak cpeda obumanus

OcobeHHOCTH TIOYBEHHOW cpeapl obuTtanus. [IpucmocoOiieHuss OpraHu3MOB IMOYBEHHOU cpejie
OOUTaHUS.

[Ipaktryeckue padoTsl «OmnpeneneHne NpUCHOCcOoOICHNH y OpraHM3MOB K MOYBEHHON
cpeneoouTaHus»
*  3aecpazuenue numocgepui

JlesiTenbHOCTD YenoBeKa, KOTOpasi MPUBOAUT K 3arpsizHeHuto autocdepsl. [locnencTsus
OTHX 3arps3HEHUA. XpaHEHHE paJMOAKTHBHBIX OTXO0J0B. Jl0ObIYa MOJE3HBIX HMCKOIMAEMBbIX.
Cenbckoe X035HCTBO.

8.YesioBek U mpupoaa
8.1 Yenosex u npupooa
CxoncTBO 4YenmoBeKa € JAPYTMMH JKMBBIMH OpPraHM3MaMH M €ro OTJIMYHE OT HHX.
3aBHCHMOCTh MEXKIY BO3PACTAIOIIMMHU MOTPEOHOCTSIMH COBPEMEHHOT'O YEJIOBEKA W BIHMSIHHEM
yenoBeka Ha npupoay. [locnencTBust HapyIeHus cpes 0OUTaHUS YETOBEKOM.
HccnenoBanue: «kak U3MEHWIACh XKU3HB JIt0JIeH 3a nociennue 50 ner»
- 2 llouemy nossunace Kpacnas knuea?

= COXpPAHCHU: )XMBBIX OPTraHU3MOB Ha IIJIAHCTC. KpaCHaH KHUT Q.

- 8.3 Kak coxpanumo 6uocgepy?

- B3anMoCBs3b ¥ B3aMMO3aBUCHMOCTE BCEX KOMIIOHEHTOB DKOCHCTEM. 3aBUCHUMOCTH COCTOSHUS
ouocdepbl OT COCTOSIHUSL OTACNIBHBIX dKOocHcTeM. CrocoObl COXpaHEHHS IKOCHUCTEM.3eMIIs-
IJTAHETa HE TOJIBKO JIFOJICH, HO M JPYTHX JKUBBIX OpraHu3MoB. HeoOxoauMocTh Oepeds Hairy
TUTAHETY.



YueOHO-TEMaTHYECKOE IJIAHUPOBAHUE.

No Tema OO0111€€ KOTUIECTBO YaCOB
1 BBenenue B 5K010THIO
2 Buonorus kietkn 6
3 Kto ynpaBnser skocucremamu? 14
4 JKusag mimanera 6
5 Boznyminas o6onouka 3emiau 14
6 Boanas o6omouka 3emiu 6
7 TBepnas ob6omouka 3eMiu 10
8 UYenosek u npupoja 6
68
IToypouHoe muIaHUPOBaAHUE:
. Hcnoab3oBanue 000 OBaHHe
Nerr/ Pa3nea tema dopma 3aHATHIT pya
n «Toyka pocra»
1 1.1 KTo Ha becena, DIIEKTPOHHBIC TAOTHIIBI U
IIaHETE TJIaBHBIN? IIAKaThl
2 1.2 JIETIOBBIC UTPBHI, DIIeKTPOHHBIC TAOIUIIBI U IJIAKATHI,
DKoorus -Hayka 00 JCKIHH, udpoBast 1abopaToOpHs MO
OKPYKaroIeM MUpe. KOHCYJIbTAllUH, 9KOJIOTUH (AATYUK OCBEIICHHOCTH,
MPaKTUYECKUE BJIQYKHOCTH U TEMIIEpPaTypPHhI)
3aHATHS,
caMocCTosATEIbHAas

pabota, lucmyTsi,
Oece/ipl, NPAaKTUKYMBI,
JCKIIH,
WHIMBUTyaJIbHAS
paborta, rpynmoBas
pabora,




1.3
CroocoObI TTO3HAHUS
OKPY»KaIoIIero MUpa

[IpakTrueckue
3aHATUS,
CaMOCTOSITEIIbHAS
pabota, JlucmyTsl,
Oece/ipl, NPaKTUKYMBI,
JEeKIHH,
WH/IMBUAyaJIbHAS
paborta, rpymnnoBas

udpoBast 1a0opaToOpHs MO
9KOJIOTHH (IaTYMK OCBELICHHOCTH,
BJIQXKHOCTHU U TEMIIEPATypPhl)

2.1
N3roroBnenne MukpoIpen
apaToB

[IpakTrueckue
3aHSITHS,
CaMOCTOSITEIIbHAS
pabota, JlucmyTsl,
Oece/ipl, NPaKTUKYMBI,
JIEKIIUH,
WHIMBUTyaJIbHAS
pabota, rpynmnoBas
paborta

Hudporas maboparopus,
11 POBOI MHUKPOCKOTT

2.2
bonbuioi Mup MaieHbKHUX
KJIETOK

IPAKTUKYMBI,
TBOpYECK paboTa
,0ecepl, TUCITyTHI,
NPaKTUKYMBI,
COOOIIEHMS yUaIIuXcs,
rpyrmmoBas padoTa

DNEKTPOHHBIC TAOJUIIBI U TUTAKATHI,
nudposas madbopaTopus 1Mo
9KOJIOTUH, TUPPOBOK MHUKPOCKOIT

23
[InecueBbie TprObI

[IpakTrueckue
3aHSITHS,
CaMOCTOSITeIIbHAS
pabora, becepl,
MPAKTUKYMBI, JICKITHH,
WHAUBHUIyallbHAS
pabora, rpymnmnoBas
pabora

DNEKTPOHHBIC TAOIUIIBI U
TUIAKATBI

3.1
Oxkpykarorias cpeja - 4to
3TO Takoe?

[IpakTrueckue
3aHSITHS,
CaMOCTOSITeIIbHAS
pabora, becepl,
MPAKTUKYMBI, JICKITHH,
WHAUBHUIyallbHAS
pabora, rpymnmnoBas
pabora

DNIEeKTPOHHBIE TAOTUIIBI U
J1aKaTel, udpoBas 1adbopatopus
0 PKOJIOTHH (JaTYUK
OCBEILIEHHOCTH, BIQXKHOCTH U
TEMIEPaTyphbl)




8 3.2 Kak WNunuBnayanpHas DJEKTPOHHBIE TAOJIUIIBI U TUIAKATHI
«IPYKATHATOMBI? paborta,
KOHCYJIbTAIUH,
KOH(epeHuu,
9 3.3 TaiiHoe u sIBHOE. WNunuBnayanpHas
pabora,
KOHCYJIbTaIUH.
Brictyruienus
yuanmxcs
10 34 CaMOCTOSITENIbHAS
«[maBupIi  mOBap» Ha | paborta, Oecenpl,
TUTaHeTe MPAKTUKYMBI, JICKITHH,
WHAUBHUIyallbHAS
pabora, rpymnmnoBas
pabora
11 3.5 CAMOCTOSTENLHAS DNeKTpOHHBIE TAOIUIIBI U TUIAKATHI,
MunepanbHOe nuTanue | pabota, Oecenpl, uugpoBast 1adOPaTOPHsi 110 SKOJIOTHH
pacTeHuii PAKTUKYMBL, Jekiuy, | (A4TYHK OCBCLICHHOCTH, BIXHOCTH
WHJUBUTyaJIbHAs ¥ TEMIIEPATYPBI)
pabora, rpymnmnoBas
pabora
12 3.6 Komb6unmnpoBanHbie ONEeKTPOHHBIC TA0IUIEI 1
JIbIXaHHe 3aHSTHIL. 1aKaThl, Hudposast 1abopaTopus
ITpakTHUeCcKHe 10 SKOJIOTHH (AaTYUK
3AHSATHSL. OCBEILIEHHOCTH, BIQXKHOCTH U
3anuTa NpoeKToB TEMIIEPATYPbI)
13 3.7 Komb6unupoBanHoe
IInieBrle 1ETOYKH 3aHSATHE
14 4.1 TpanuuroHHOE
Buocdepa. 3aHATHE.

Crpykrypa u
ouocdepsr

I'PaHULIBI




15 4.2 WNunuBnayanpHas DNEeKTPOHHBIE TaOIULIBI U
3eMIIs- IaHeTa paborta, TJ1aKaThl, MdpoBas 1adbopaTopus
CorHeYHBIe KOHCYJIbTaLUH. 10 PKOJIOTUH (aTYUK
CHCTEMEL Beictynnenus OCBELICHHOCTH, BIAYKHOCTU U

yyaumxcs TEMIEPaTyphbl)

16 4.3 Ham mom - 3emis! Tpanunronnoe

3aHATHE.
Ypok-penerunus.

17 5.1 TpaguunoHHoe
AtMocdepa 3aHATHe, paboTa B
Bo3aymnas o6omouka rpymnnax
3emun.

18 5.2 CocraB u pusnyeckue Tpanunronnoe DNIEKTPOHHBIC TAOIUIIBI U TIJIAKATHI,
CBOWCTBA BO3/yXa.3aueM | 3aHATHE, paboTa B udpoas 1adbopaTopus 1o
HYXXEH 030H IlIaHeTe? rpymmax 9KOJIOTHH (IaTYUK OCBEIIEHHOCTH,

BJIYKHOCTH U TEMIIEPATYPBI)

19 53 TpaguuroHHoE DNEeKTPOHHBIE TaOJIULIBI U TIAKATHI,
Onpenenenue 3aHATHe, paboTa B nudpoBas 1aboparopus 1o
3arps;3HEHHOCTH rpymnnax 9KOJIOTHH (IaTYUK OCBEIIEHHOCTH,
aTMOc(epHOro Bo3Iyxa. BJIQYKHOCTH U TEMIIEPATYPBI)
Otkyna 6epytest
KHUCJIOTHBIE JTOXKAU?

20 54 WNnnuBuyanbHas DNEeKTPOHHBIE TaOIULIBI U
ATmocepan noroaa pabora, TUTaKaThl, T poBas Jadoparopus

KOHCYJIbTaLUH. 10 PKOJIOTUH (aTYUK
Brictynnenus OCBEIICHHOCTH, BIIAYKHOCTH U
y4aluxcs TeMIIepaTypbl)




21 5.5 NupuBuayanbHast
HeoObIkHOBEHHBIE pabora,
SABIICHUS B aTMOochepe KOHCYJIbTaITUH.
BeicTynuienus
yuanmxcs
22 5.6 NupuBuayanbHast DNIEeKTPOHHBIE TAOIUIIBI U
HazemHo - Bo3mymiHas pabora, 1aKkaThl, Hudposast 1adbopaTopus
cpena oOuTaHUs KOHCYJIbTaIUH. 0 PKOJIOTHH (IaTYUK
BricTymenus OCBEILIEHHOCTH, BIQXKHOCTH U
yuanmxcs TEMIIEPATYPHI)
23 5.7 Kimumar u ’Ku3Hb TpaguuroHHOE
TJTAHETHI 3aHSITHE.
24 6.1 Bonuas o0osiouka Tpanunuonasie Hatuuk pH
3emun — rugpocdepa 3aHSATHA.
[IpakTnueckue
3aHSTHUSL.
KT/ «/lenb BOIHBIX
25 6.2 Uyno mutaHeTsl —Bojia Tpanunronnoe DNIEKTPOHHBIC TAOIUIIBI U TIJIAKATHI,
3aHsATHE, paboTa B nudposas madbopaTopus 1Mo
rpyrmmnax 9KOJIOTHH (BJIAKHOCTU U
TEeMIEPaTyphl)
26 6.3 BoaHble SKOCUCTEMBI TpaguuuoHHbIE DNEKTPOHHEIC TAOTHIIEI U ILIAKATHI
Bopa xak cpena oburanus 3aHSITUS
[IpakTnueckue
3aHSITHS.
KT/l «JleHb BOJHBIX
KUBOTHBIXY.
27 7.1 JIutocdepa - TBepas [IpakTrueckue DNEKTPOHHBIC TAOIUIIBI U
o0onouka 3emiu 3aHATHS, TJTaKaThI
CaMOCTOSITeIIbHAS

pabora, becepl,
MPAKTUKYMBI, JICKITHH,
WHIMBUIyaJIbHAS
pabora, rpyrmoBas
pabora




28 7.2 WNunuBuyansHas DNEeKTPOHHBIE TAOIULIBI U
[Tnogoponue mous paborta, 1aKkaThl, Hudposast 1adbopaTopus
KOHCYJIbTAIUH, 10 PKOJIOTHH (IaTYHK
KOH(EpeHIINH, OCBEILIEHHOCTH, BIQKHOCTH U
TPCHHUHTU TEMIIepaTyphl)
29 73 CAMOCTOSITENbHAS DNEKTPOHHBIC TAOIUIIBI U TITAKATHI
Y nobpenus pabora, becepl,
MPAKTUKYMBI, JICKITHH,
WHIUBHUIyalIbHAS
pabora, rpymnmnoBas
paboTta
30 7.4 IlouBa kak cpena KomOunnpoBanHbie DNIEKTPOHHBIC TAOIUIIBI U TIJIAKATHI,
oOuTaHus 3aHATHA. nudposas mabopaTopus 1Mo
9KOJIOTHH (IaTYUK OCBEIICHHOCTH,
BJIQXKHOCTH U TEMIIEPATYypPHI)
31 7.5 [IpakTnueckue DJEeKTPOHHBIE TAOJUIIBI U TUIAKATHI
3arps3HEeHne TUTOC(EphI 3aHSITHS,
CaMOCTOSITEIIbHAS
pabota, JlucmyTsl,
Oecelibl, IPAKTUKYMBI,
JIEKIIUH,
WH/IMBUTyaJIbHAS
paboTa, rpynmnoBas
pabora
32 8.1 CEMHUHapHI, DNEeKTPOHHBIEC TaONHIBI U [UTAKATHI,
Yenosek u npupoaa PaKTUKYMBI, 1poBast TabOPATOPHSI 110 SKOTOTHH
TBOpYECK paboTa
,becenpl, TuCHyTHI,
MIPAKTHKYMBI,
COOOIICHHS yYaIIuXcs,
rpymmoBas paboTa
33 8.2 Ilouemy WuauBuayanbHast DJIeKTPOHHBIE TAOJMIIBI M IIJIAKATHI
nosiBuiacbKpachas paborta,
KHUTa? KOHCYJIbTAIIUH,
KOH(pepeHInH
34 8.3 Kak coxpaHuTh Bukropuna DNeKTpOHHBIC TAONMIBI M IUIAKATEL,
ouochepy? «DKOJIOrUYECKHit mudpoBast  nabopaTopHst 1o
9KOJIOTNH

mMapadoH»




COILEPXAHME 3JIEKTUBHOI'O KYPCA «9KOJIOT'USA» B 6 KIIACCE
68 YACOB

Tema 1. IkoJiorus pacTenuii: pa3aes HAyKu U y4eOHbIid nmpeamer (4 1)

DKoJIOTUsl — HayKa O CBS3SIX XKUBBIX OpPraHM3MOB cO cpenoil obutanus. Cpenga oOuTaHus U
YCIOBHS CYILIECTBOBAHUS OpPraHM3MOB. B3auMoOCBsI3M KMBBIX OpraHusmMoB M cpenbl. OcoOeHHOCTH
B3aUMOJICHCTBUS pAacTEHUN M IKUBOTHBIX C OKpYXKaloIled UX Cpedod. OKOJOrus pacTeHHil.
Pacturensubie cooOmectBa. OCOOEHHOCTH B3aMMOACUCTBUI PACTEHMH M JKUBOTHBIX CO CpPEIOH.
OCHOBHBIE OTJIMYUS PACTEHUHN OT HKUBOTHBIX U UX CBSA3H CO CPEIOM.
OchosHble nowsmus: cpena OOUTaHUS, YCIOBHS CYIIECTBOBAHHUS, B3aMMOCBS3HM, SKOJIOTHS PACTCHHUH,
pacTHTEIbHBIC COOOIIECTBA.
Ikckypeus. JKuBod opranmsM, ero cpena oOMTaHMST M YCIIOBHUS CYIIECTBOBaHUS. (DKCKypcus
IIPOBOJIUTCS Ha JIF00OH 0OBEKT, I/Ie MOXKHO MO3HAKOMUTHCS C JIFOOBIM PAaCTUTEIbHBIM OPraHU3MOM H €ro
cpenoi oOuTaHus: Mapk, Jec, JIyT, >KUBOU YTOJIOK.)

Tema 2. CBeT B :KM3HM pacTeHuil (64)
Jlist 4ero HyXeH CBET pacTeHusM. Pa3HooOpasme ycimoBuii ocBemieHus Ha 3emue. CBeT u
¢dborocunTes. Bo3nyuiHoe nutanue pacteHuid. BausHue cBeta Ha pocT U 1BeTeHHUE pacTeHuil. Cer
KaK IKOJOTHYECKHH (akTOp. DKOJIOTHYECKHE TPYIIBl PACTEHUH 1O OTHOIIEHUIO K CBeTy. PacTenus
JUTMHHOTO M KOPOTKOTO [IHs, HelTpanbHble pacTeHus. JlucrtoBas mozanka. PazHooOpasue ycioBuii
ocBenieHuss Ha 3emie. [lpucnocobiieHre pacTeHHil K MEHSIOIUMCS yCJIOBHSAM ocBemeHus. Kak
MOXHO PEryJupoBaTh yCJIOBUs OCBelleHus pactenuil. [Ipucnocobienus pacTeHuil K *KU3HU B pas-
JIUYHBIX PACTUTEIBHBIX cooOmecTBax (eapHUK, nyOpaBa). Pactenus ademeponanl. JleTHe3seneHsie u
BeUHO3eNeHble pacTeHus. PyOku yxoma. KoHueHTpupOBaHHBIN CcoOJIHEUHBIH cBeT  (OcHogHble
nousamus: CBeT M (OTOCHUHTE3, PACTCHHUS JUIMHHOIO JHS, PACTECHHUS KOPOTKOTO JHS, MPSIMOM
COJIHEYHBIN CBET, PACCESHHBIN CBET, CBETONIOOMBBIC PACTEHHS, TCHEBBIHOCIUBBIE U TEHEIIOOUBbIC
pacteHus.
IIpakTnyeckas padora. M3ydenue norpeOHOCTEH B KOJIWYECTBE CBETAa y PAaCTEHU CBOEW MECTHOCTH.
OnbIT B 1OMAaIIHUX YCJOBUsAX. BiusHue cBeta Ha pocTt u pa3Butue pacreHuil. (B xome pabotsr
JIOKA3bIBACTCSI, YTO COJIHEYHBIA CBET OKa3bIBA€T HEMOCPEJACTBEHHOE BJIUSHHE HA POCT U Pa3BUTHE
pactenuii. CpaBHUBAIOTCS BBIPOCIINE HA CBETY U B TEMHOTE IIPOPOCTKH. )
JlaGopaTopHas pa6ora. V3yueHue CTpOeHHS JTUCTHEB CBETOJIIOOMBOIO U TEHEIIOOMBOTO pacTeHUM
nog Mukpockonom. (ITogq MUKpOCKONOM M3yudaroTCsi MUKpPOIpENnaparsl JUCTHEB KaMEIUU U T€paHH.
Jlenaercst BBIBOJ O CBSI3M CTPOGHHS JINCTA C €ro (yHKIMEH U ero pacroyioKEHHEM OTHOCUTENIHHO
HAIpaBJICHUS CBETOBBIX JTy4eH.)
IIpakTnyeckas padora. OnpeseneHne KOJIMUYECTBA COTHEUHBIX JHEH B ro/ly B CBOCH MECTHOCTH.

Tema 3. Temio B :ku3Hu pacreHui (64)

Jl1ig yero Terio Hy>)KHO pacTeHusiM. Temriieparypa Kak skonorudeckuil ¢pakrop. Temno kak HeoOxoauMoe
YCJIOBHE >KM3HU pAcCTeHUH. 3HAUEHUE TeIia JJIS MPOPACTaHHUs CEMSIH, POCTa U Pa3BUTHUSL PACTCHUM.
3HaueHue Temsia JJI1 LBETEHUS pacTeHUHM U CO3peBaHus IUIOJOB. TemmeparypHble TIpaHMIIbI.
[IpomopaxuBanne. Bropuunoe uperenue. Mcrounuku temna Ha 3emiie. Kakoe Temio HCHOJIB3YIOT
pactenus. PasHooOpasme TeMmmeparypHbBIX yclioBui Ha 3emie. Bereranuonsselii nepuoa. Breipenenue
TeIJa IPHU JAbIXaHUU PACTEHMI. 3aBUCHUMOCTbh TEMIIEPATYPbl PACTEHUN OT TEMIEPATYPhl OKPYKAroUIei
Cpelbl. DKOJOTHYECKHE TPYIIbl PACTCHHWHA [0 OTHOIICHHIO K TeIUly W Xojoxy. IlpucrocoOnenus
pacTeHul K BBICOKMM M HU3KUM Temmeparypam. Beicokue Temmeparypbl U COCTOSIHUE JIETHErO IOKOS.
OcoOeHHOCTH CTPOCHUS paCTeHUH, YMEHBIIAIOIINE HarpeBaHUe. 3aKaJlka PaCTCHHIA.

OcHognble nowsamus: TEIIIO — HEOOXOAMMOE YCIOBUE >KHU3HH, TEIUIOBBIE I0sCa, TEMJIOIOOUBbIC
pacTeHus.



IIpakTuyeckass padora. OrmpenerneHUe CPEAHETOAOBOW W CPEIHECE30HHOW TeMIlepaTyp CBOECH
MECTHOCTH U paCTeHI/If/'I, HpI/ICHOCO6JI€HHI)IX K HUM.

Tema 4. Bona B :ku3nm pacrenuii (64)
Jliid 4ero Hy>kHa BoJla pacTeHUsAM. Boja B »kM3HM pacTeHUI. 3HaYCHUE BOJBI AJIs IUTAHUS, OXJIaKIEHUS,
paccenieHus, s MPOpAcTaHUsl CEMsH, pocTa W pa3BuTus pacTeHuil. CojepxaHue BOIbl B KIETKax,
TKaHsIX W OpraHax pacTeHMi. BHyTpeHHuil 3amac Bonbl. 3aBsiaaHue pacteHuid. Kak Boja mocrtymaer B
pacrenus. Pacrenus- snudurel. BuekopHeBas moakopmka pacteHuid. Kak pacTeHHs ynep>KMBaIOT BOIY.
PacteHus-cykkynentel. Pacxoa BoAbl pacTeHUsIMH. BlakHOCTb Kak 3KoOJIOTHYeCKHH  (hakTop.
DKOJIOTHYECKHE TPYyNIbl PaCTEHUI MO OTHOLIEHMIO K Boje. BoaHble pacTeHus (IU1aBarollde pacTeHUs,
pacTeHusi, MOJHOCTbIO IOTPY)KEHHbIE B BOAY, BOJAHBIE PACTEHHsS C IJABAIOIUMH JIHCTHAMHU).
[lpucnocoOnennss BOAHBIX pAacTeHWH K HENOCTaTKy KHCIopojaa. BraromoOuBbie  pacTeHHS.
[Ipucnocobnenus BiarodOMBBIX pacTeHHl K cpene oOutanusa. IlpucnocoGnenue pacTeHuit K
Pa3IMYHBIM YCJIOBUSAM BIKHOCTH. PacTeHus, TpeOyromue yMEpeHHOTO YBIaKHEHUs (pacTeHUs JIyra u
neca, 3¢emepsl U 3peMeponsibl) U 3acyxoycTroiuuBsle pacteHus. IlpucnocoOnenus 3acyxXoyCTONYMBBIX
pacTeHHi K HeOCTaTKy BJjaru (yBeJIWYEHHE MOTJIOUIEHHS BOJbI, COKpAIIEHUE PAcXo0/ia BOJIbl, 3aracaHue
Boibl). OGecrieueHre pacTeHuil Bo1oi (CHero3azep)kaHue, JeCHbIE M0JIOChI, COXpPaHEHHE BOJIbl B IIOYBE).
Ocnogénvie nousimus: BIAXKHOCTb, BOJa — HEOOXOJUMOE YCIOBHUE KU3HM, BIIArojit0OMBBIE PACTEHMS,
3aCyX0yCTONYMBBIE PACTEHHUS, CYKKYJIEHTBI, OPOLICHHUE, OCYLLICHHE.
IIpakTuyeckas padora. V3yueHue nmpucrnocoOICHHOCTH PACTEHUH CBOCH MECTHOCTH K YCJIOBHSM
BJIQ)KHOCTH.
OnbIT B AOMALIHUX YCJI0BUAX. BiysiHye Bob! U TEIIIA HA TPOPACTaHUE PACTCHUI.
JlaGopaTopHasi pa6oTa. 3HaKOMCTBO C BOAHBIMH, BJIAroJIFOOMBBIMU U 3aCyX0yCTOHUMBBIMU pacTeHusaMHU. (ITo
repOapHBIM 3K3EMIUISIPaM WIIM PUCYHKaM MPOBOIHUTCS paboOTa, B X0/1€ KOTOPOU BBISBIISIOTCS OCOOCHHOCTH
CTPOEHUS PACTEHHH ¢ pa3HbIM OTHOILICHHEM K BJIare. )

Tema 5. Bo3ayx B ku3Hu pactenuii (64)
["a30BBIii COCTaB M JBM)KEHUE MAacC BO3/AyXa KakK SKOJIOTHYECKHE (PaKTOPHI B )KU3HU pacTeHUil. 3HaueHue
JUI pacTeHUH a30Ta, KHUCIOpoJa W Yriekucrnoro rasa. Berep B xu3HuM pacteHuid. IlpucnocoGienue
pacTeHMi K U3BJIIEYEHUIO a30Ta, KMCIOpPO/ia U YIIIEKHCIIOro ra3a u3 Bo3ayxa. Ilpucnocobnenus pacteHuit
K ONBUICHUIO, paCPOCTPAHEHUIO CIIOP, IUIOI0B U CEMSIH BETPOM. PerynnpoBaHue 4eI0BEKOM BO3IYLIHBIX
IIOTOKOB U Ta30BOr0 COCTaBa BO3/yXa.
OchosHble noHAmMuUsA: Ta30BbIH COCTaB BO3AyXa, KHUCIOTHBIE JOKAHW, BETPOYCTOMUYUBBIE PpACTEHUS.
JlaGopaTopHas padora. 3ydyeHue npucrnocobaeHni pacTeHU K ONBIJICHUIO U PACIIPOCTPAHEHHUIO BETPOM.
(M3yuyenue mpoBOIUTCS IO KOJUIEKIIMHU TJI00B U CEMSTH C TTIOMOIIIBIO JIYTIBL. )

Tema 6. IlouBa B ’xu3HM pacTenunii (64)
Yro mpencrapnsier coboif moua. [louBa kak HEOOXOIMMOE YCIIOBUE JKU3HU PAaCTeHUH. THUIIBI MTOYB U MX
cBoiictBa. CocraB mouBbl. OOpa3zoBanue rymyca. Ilmomopoaue mous. JKuBble OpraHu3Mbl B IOYBE.
DKOJIOTHYECKHE TPYIIIbl PACTEHUM 110 OTHOIIEHHWIO K Pa3HbIM CBOICTBaM IOYB (pacTeHUs OEIHBIX U
OoraTeIX MOYB, paCTEHUS 3aCOJCHHBIX M0YB). [I0UBa — MCTOYHMK MHHEpaJIbHBIX BELECTB M BOJbI. 3amac
ceMsH B mnouse. [louBa U mnepeHeceHue HEOJArONPUATHBIX YCIOBUN. YIIydllIEHHE ITOYB YEIOBEKOM.
3enenoe ynoOpeHue. Peixnenue nouB. Pacconenue mnouB. M3BectkoBanue mnouB. IIbuibHblE Oypw,
HEYMEPEHHBIN MOJIMB, BOJIHAS ¥ OBPaKHAsS IPO3Usi — (PaKTOPHI pa3pyILICHUS TOYB.
OcnosHble noHAmus. MUHEpPAIbHbIE U OPraHUYECKHE BEIECTBAa IOYBbI, T'YMYC, [TOYBEHHOE NHUTaHHE,
IJIOJJOPOJIME IIOYBBI, COJIEBBIHOCIUBBIE (COJEYCTOMUYMBBIE) PACTEHMs, OPraHUYECKUE U MHUHEpaJbHbIE
y100peHus, I3po3usl MOYB.
Jomamnsas npakTuyeckasi padora. BiusHue MeXaHMYECKOro cOCTaBa IIOYBBI Ha IIpOpacTaHue
CeMsH, pOCT U pa3ButTue npopocTtkoB. (IIpopammBatorcs cemena, Hanpumep, Gaconu, B TUIAX MOYBBI:



IIeCKe; IVIMHE; NI0YBE, IPUHECEHHON U3 cajla WK ¢ oropoaa. B xoxe paboThl 10Ka3bIBAETCs, YTO CPOKU
npopacTtadnus CEMSIH U Pa3sBUTUA ITPOPOCTKOB 3aBUCAT OT THUIIA HOLIBI)I.)

Jdkckypeusi. YenoBek U mouBa. (DKCKypcUsl MPOBOAUTCS B TEIUIMYHOE XO3SIMCTBO, TJ€ B 3TO BpeMs
HACT TIOATOTOBKA IIOYBBI K BbIpAIIMBAHUIO pPacCaabl. HpI/I OTCYTCTBUH TCIIIMYHOI'O XO3SMCTBA C
IpOLEeypoi MHOArOTOBKM IOYBBI MOXKHO I103HAKOMMUTBCS Ha INpUMEpPE BBIPALIMBAHUA KOMHATHBIX
pacTeHuit.)

Tema 7. 7ZKuBoTHble 1 pacTtenns (4 4)
JKuBoTHBIC-ONBIINTENN. B3anMHOE BIHMSIHHE >KUBOTHBIX U paCTeHHﬁ. 3HaueHne IKUBOTHBIX 151
ONBUICHUS ¥ PACIPOCTPAHCHHsI pacTeHuid. buonormdeckne OCOOCHHOCTH  HACEKOMOOIBUISIEMBIX
paCTeHHﬁ. 3HaueHue paCTeHI/Iﬁ JI1 KUBOTHBIX. Pactenus u PACTUTCIIbHOAAHBIC KMBOTHBIC. Pacrenus-
XUITHUKHA.
OcnogHnble NOHAMUA: PACTUTCIIBHOAAHBIC JKHUBOTHBLIC, PACTCHUA-XUIIHUKH, XKUBOTHBIC-OIIBUIIMTCIIN U
pacnpoOCTPaHUTENN CEMSIH PACTCHUH.
JlabopaTopnasi padora. CriocoObl pacmpocTpaHeHus IUoAoB M ceMsiH. (C MOMOIIbIO  KOJUIEKIUU
II0A0B M CEMAH U JIYIIBI H3Yy4aroTCd HpI/ICHOCO6JI€HI/I$[ CCMsJH W IUIOJOB K PpacClpOCTpaHCHUIO
YKUBOTHBIMU. )

Tema 8. Biausinne pactenuii Apyr Ha apyra (2 1)
[Ipsimoe u omocpenoBaHHOE BIWSHUE PAaCTeHUN ApYr Ha Jpyra. Pazmuusble (opMbl B3aMMOJEHCTBUS
MCXKAY PAaCTCHUAMMU. KOHKypeHLII/IFI MCKAY pacTCHUAMU IO OTHOUICHUIO K PA3JIMYHBIM 3KOJOTHMYCCKUM
(baKTOpaM. P ACTCHUA-JIMAHBI, PACTCHUA-TIOJIYIIAPA3UTHI, paCTeHI/IH—BHI/I(bI/ITBI, PaCTCHUA-TIAPA3UTDI.
KonkypeHnus Mex 1y pacTeHUSIMH 110 OTHOIICHHUIO K Pa3IMYHBIM 3KOJIOTHYECKHM (pakTopam.
OcnoeHnble nonamus. PaCTCHUA-IIAPA3UThI, KOHKYPCHI U, IIPAMOC BIIUAHHUC.
JlaGopaTopHas pa6ora. B3aumoneiictBue nuan ¢ apyrumu pacteHusiMu. (C moMoIipo repoapHbIx
9K3EMIUISIPOB, HAIPHUMEpP ropoxXa, YMHBI, IUIIOMA WU JPYTUX, M3y4dalOTCs IPUCIOCOOICHUS IHUaH,
O6CCH€‘II/IBaIOH_II/Ie UM IIPCUMYILICCTBO B BBI)KI/IBaHI/II/I.)

Tema 9. I'pu0sbl 1 OakTepun B )KU3HU pacTeHui (4 1)
Ponp rpuboB u OGaktepuil B *ku3HM pacTeHH. KpyroBopoT BeliecTB M HENPEPHIBHOCTH KU3HU.
Crioco6b1 utanus rpuboB u Oakrepuid. Canporpodsr U napa3utbl. COXUTENBECTBO PACTEHUHN C TPH-
6amu u 6aktepusMu. Mukopusa. Posib MUKOpU3bI B )KU3HU pacTeHUi. bakTepuanbHble KIyOeHbKH Ha
KOpHSIX 0000BBIX pacTeHuil. bakrepuanpHbie U rpuOHBIE 00JIE3HN PACTCHUN.
OcHogHnvle nonamus. canpoTpodbl, Mapa3UThl, KPyTOBOPOT BEIIECTB, MUKOPH3a, GUTO(GTOPO3.
JlaGoparopHas padora. ['pubHbie 3a00eBanus 3makoB. (M3yuarorcs Ha repOapHbBIX SK3EMIUISIPaXx.)

Tema 10. Ce30HHbIe H3MeHeHHA pacTeHui (4 1)

[TpucniocobaeHHOCTh pacTeHHH K ce30HaM roja. OceHb U 3uMa B JKU3HH pacTeHuil. Jlucroman u ero ponb
B XM3HU pacTeHHid. [1oAroroBka K 3MMe BEYHO3EJICHBIX XBOMHBIX. O3MMBIE M SPOBBIC OJHOJCTHHKH.
I'myGokwmii u BBIHYXIEHHBIA TIOKOH. DeHonorndyeckue ¢a3pl pacTeHU W BIUSHUE HA HUX KIMMaTa U
norozabl. OcoOeHHOCTH (PEHOIOTHYECKHX (ha3 y paCTCHHH.
OcHognble noHamusA: JecHas TOACTHIKA, O3MMbIC OJHOJETHHKH, TIyOOKHH WM BBIHY)XKICHHBIH ITOKOH,
BECEHHEE COKOJIBHKCHUE, SIPOBBIC OJJHOJICTHUKH, EHOJIOTHS, (heHOomornaeckue (aspl.
Jkcekypeus. [Ipucnocobnenne pactenuil k ce3oHam roja. (st pasHbIX MECTHOCTEH 3KCKYpPCHSI MOKET
IMPOXOJUTh Kak 3I/IMOI>'I, TaKk W BecHoh. B XO0A€ OJKCKYpPCHHM HYXHO ITO3HAKOMHUTBCA C CC30HHBIMU
U3MCHEHUSIMU B JKH3HHM PAaCTEHUH, HAyYHTHCS HAOIIOAATh B3aMMOCBS3U PAaCTEHHUN B NMPHPOJE, HAXOANUTh
JOKa3aTeiIbCTBA BIUSIHHUA YCJIOBI/Iﬁ Cpcabl Ha JKUBOU OopraHu3M; OTMCTHUTb, KaKUM 06pa30M Pa3HbIC
pacTeHusi MPUCHOCOOMIINCH MEPEHOCUTh 3MMHHUE YCIIOBHS; KaKHE YCJIOBHS CIIOCOOCTBYIOT BECEHHEMY
POOYKICHHUIO PACTEHHIA. )

Tema 11. U3MeHeHue pacTeHUil B TeYeHHe KU3HH (2 1)
Kak monro >KMBYT pacTeHHs M Kak OIpPEICISIIOT MX BO3pAcT. 3HAYCHUE PA3JIMYHBIX SKOJOTMYECKUX
(GakToOpoB M PACTCHHU pPa3HBIX NMEPHOAOB JKM3HU W BO3PACTHBIX COCTOSHUH. YCIIOBUS OOUTaHHS W
JUTUTEIBHOCTh BO3PACTHBIX COCTOSTHUN pacTeHuid. [IpuarHbI TOKOSI CeMsiH.



OcHogHble nOHsIMuUs: TICPUOJbI TEUCHUsI )KU3HU PACTEHHIA, IEPUOJ TTOKOS, IEPHO MOJIOJOCTH, MEPUOT
3pENIOCTH.

Tema 12. PazHooOpa3ue ycji0BHil CylIeCTBOBAHUA M X BJINSIHHE HA PA3HbIE 3TAMbI

JKU3HU pacTeHnii(4 4)
Pa3zHooOpasue ycioBuil CyliecTBOBaHHS pacTeHHi. JKU3HEHHOE COCTOSHUE PACTCHUH Kak IOKa3aTellb
YCJIOBUH UX KHU3HH. Y POBHU )KU3HEHHOTO COCTOSIHHS PACTCHUIA.
OchosHble noHsamus: yCIOBHS CYIIECTBOBAHUS, XKU3HEHHOE COCTOSIHHE PACTCHHH, IIMPOKAs M y3Kas
MPUCTIOCOOICHHOCTb.
IIpakTnyeckass padora. BoszaeiictBue denoBeka Ha pactutesibHOCTh. ([lo MaTepmanam ydeOHOTO
nocodbust «IKoNorusi pacteHuit», yueOHuka «buonorus. Pacrenusi. bakrepun. ['puObl. JlumaiiHukm
(aBt.: I.H. IlonomapeBa u ap.)» ydeOHuka «Mcropus cpeqnux BexoB» (aBT.: M.B. [lonomapes u ap.)
MIPOCIICKUBACTCS BIMSHHAE YEIIOBEKA HA PACTUTENILHOCTh HA PAa3HBIX TAlax pa3BUTHs OOIIECTBA.)

Tema 13. ’Kuznennnie popmbl pacTeHnii (2 4)

PasnooOpasue ku3HeHHBIX (¢GopMm pacrteHuil. Kiaccudukanuss >ku3HEHHBIX (GOpPM  paCTECHHA.
PazHooOpa3ue epeBbeB pa3HbIX KIMMATHYECKUX 30H. JKH3HEHHBbIE (JOPMBI paCTEHUIN CBOEH MECTHOCTH.
OchosHble nowsAmus: IUPOKOJUCTBEHHBIE, MEIKOJIUCTBEHHbIE, XBONHBIE JI€PEBbs; CYKKYJICHTHBIE
cre0sieBble JIepeBbs; OYTBUIOYHBIE M PO3ETOYHBIE JEpPEBbS; EPEBbA-IYLIUTEIN M JIEPEBbS-POILU.
IIpakTnyeckas padora. l3ydeHue KU3HEHHBIX (OpPM pacTeHUN Ha MPUIIKOJBHOM  YYacTKe.
(M3yuarorcss 0COOEHHOCTH Pa3IMYHBIX JKU3HEHHBIX ()OPM PAaCTEeHUH Ha NPHUILKOJIBHOM y4YacTKE WJIHU B
I000M IPUPOJHOM KOMIuleKce. JlenaroTcs BBIBOABI O INPEUMMYILECTBEHHOM PACHPOCTPaHEHUU
OIpeJIeJIEHHBIX KU3HEHHBIX (OPM M 00CYKIAeTCsl UX CAHUTAPHOE COCTOSIHUE. )

Tema 14. PacTuresbHble cooOmecTBa (8 )
PactutenbHbie coobiiecTBa, WX BUIOBOW cocTaB. EcTecTBEHHBIE U HCKYCCTBEHHBIE PACTHUTENbHBIC
cooOmiecTBa. YCTOMUMBOCTh €CTECTBEHHBIX PACTUTENBHBIX cO00IIecTB. B3anMHoe BIMsHIE pacTeHUi
Ipyr Ha Jpyra B cooOmiecTBe. BHUIOBOW COCTaB €CTECTBEHHBIX W HCKYCCTBEHHBIX PACTUTEIBHBIX
coobmectB. borareie n Oexnble BumamMu cooOmiectBa. OTKPHITHIE W 3aKPBITHIC PACTUTEIBHBIE CO00-
mectBa. CTpoeHHE pACTHTENBHBIX COOOILECTB: SPYCHOCTb, CIOHCTOCTh, TOPU3OHTAIbHAS
pacwieHeHHOCTh. M3MeHeHus pactuTeabHbIX coolmecTB. CyTOYHBIE U CE30HHBIE M3MEHEHHUSI B PACTH-
TeIbHBIX coolmiecTBax. OOpaTUMble U HEOOpATUMBbIE U3MEHEHHUS PACTUTENBHBIX cO00IIecTB. CMEHbI
pacTHTENBHBIX cooOIIecTB. 3apacTaHue o3epa. BosneicTBHE YenoBeKa Ha pPaCcTUTEIBHOCTH. Mc-
4ye3HoBeHHe JiecoB. OMyCThIHUBAHUE.
OcHogHble nOHAMUA: PACTUTEIbHBIE COOOIIECTBA, YCTOWYMBOCTH PACTHUTENBHBIX COOOIIECTB, BHJIOBOM
COCTaB, pa3HOOOpa3Ke PaCTeHUM, SIPYCHOCTh, CMEHBI PACTUTEIBHBIX COOOIIECTB.
IIpakTnyeckas padora. l3yueHue cocTosiHMS COOOIIECTBA MPUIIKOJIBHOTO YydYacTKa, TOPOACKOTO
napka, ckBepa u T. n. (I'pynmamm mo3-5 denoBek oOCIeqyeTcs COCTOSHHUE PACTUTEIBHOCTH Ha
MPUILKOJIHLHOM y4YacTKe, B MapKe, CKBepe U T. M., BBISCHSAETCS CTENEHb aHTPONOTEHHOIO BIUSHUS HA
pacTeHus.)
Ikcekypeusi. CTpoeHUE pacTUTEIHLHOTO COOOIIECTBA.

Tema 15. Oxpana pacTureabHOro Mmupa (4 4)

OOenHeHne BUAOBOrO pazHooOpasusi pacteHMid. Peakue u oxpansemble pacTeHus. KpacHble KHHTH.
OxpaHsieMble TEPPUTOPUM U UX 3HAYCHHE. 3anoBeJHUKH. HalmoHalbHbIE NApKU U MaMATHUKH IPUPOJBL.
Penkue u oxpansemple pacTeHUsI CBOEU MECTHOCTH.

OcHogéHnble noHsimus: peiKue pacTeHUs, OXpaHsemble pacTeHus, KpacHas kHUra, oxpaHseMble
TEPPUTOPHUH.

IIpakTHueckas padora. Oxpansemsie Tepputopuu Poccun. (C nomouiso nocodust «9Konorus
pacTeHuid» u atiiaca ¢ reorpapuyeckoi kaproi «OxpaHa npupoasl Poccuny yuaimecs: 3HaKOMSITCSI
Cc pasHooOpa3ueMm oOXpaHseMbIX TeppuTopuii Poccum u, ecim ecTb BO3MOXHOCTD — C
OXpPaHs€MBIMU PACTECHUSIMU CBOEH MECTHOCTH.)



YuyeOHO-TEMaTHUECKHH IJIaH

Ne HaumeHnoBaHue pa3jesia i TeM Koan4yecTBO 4acoB
1. DKOJIOTUSPACTEHUI: pa3iesl HayKu 1 yueOHbIi peIMeT 4
2. CBeT B )KU3HU pacTeHUI 6
6. Terno B )U3HU pacTEHUH 6
4. Bopna B »xu3Hu pacTeHuit 6
5. Bo3nyx B )kM3HU pacTeHU 6
6. [TouBaB *U3HU pacTEHUI 6
7. JKuBoTHBIE U pacTeHUs 6
8. Brmstnuepacrenuii ipyr Ha ipyra 2
9. I'puObI 1 OGakTEpUK BXKM3HU PACTCHUI 4
10. Ce30HHbIE U3MEHEHUSI PACTEHUI 4
11. M3meneHue pacTeHHid B TEUEHUE )KU3HU 2
12. Pa3nooOpasue ycioBuii CyecTBOBaHMS M MX BIIMSIHAE Ha Pa3HBIC STAIlbl 2

YKW3HU paCTCHU U
13. JKvzHeHHbIe POpPMBI paCTeHHI 2
14. PacturensHbplecooOecTBa 8
15. OxpaHa pacTUTEIEHOTO MUPa 4
Uroro 68




Kaﬂeﬂ)lapﬂo-TeMaanecxoe IIAaHUPOBaHUE

Jara | Ne
Pa3neu, Tema ypoka Coaeprxanue TeMbl Bunpel nesTenpHOCTH yyamuxcs
Tema 1. Jkosorusi pactenmii: pasies HayKu M yueOHbIi npeamer (44)

1 | BBoxmHBIN HHCTPYKTaX 110 T/0. DKOJIOrusl — HayKa O CBSI35X JKUBBIX OpraHu3MoB | OnpenensioT NOHITUS «3KOJIOTHUs», «cpeaa oouTa-
Uro w3ydaeT OKoJOTHS pac- | co cpemoit  oburanus. Cpema  oOWTaHMS | HUS», «YCJIOBUS CYIIECTBOBAHUSA», «B3aWMHBIC
TEHUN OpPraHHU3MOB. Ycnosus CYLIECTBOBAHMS. | BIUSHUA W  B3aUMHBIE  CBSI3U»,  «IKOJIOTHSA

Okounorus pacteHuid. PacturenbHble cooOmiecTBa | pacTeHuit». Ha3piBatoT OCHOBHBIE Cpelbl OOUTaHHS
opranu3MoB. OIUCBHIBAIOT YCJIOBUS CYLIECTBOBAHMUS
OpraHu3MOB. XapakTepusyoT 0COOEHHOCTH
B3alMOJICICTBUSA YKUBBIX OpraHU3MOB c
OKpy:xaromien cpenoil. [IpuBonar npumepsl pactu-
TEJIbHBIX COOOIECTB. YUYacTBYIOT B OOCYXJICHHH
npoOiieMHbIX  BompocoB.  ['oToBsaT  KpaTkue
COOOIIEHUS

2 | Ocobennoctu B3auMoaeicTBii | OCHOBHBIE OTJIMYHS PACTEHUU OT )KUBOTHBIX M UX | XapakTepu3ylOT W CPaBHUBAIOT OCOOCHHOCTH
pacTeHuil U )KMBOTHBIX CO CBSI3M CO CpEIOH. NUTaHUS pPacTeHUH M KUBOTHBIX. OTMedaroT

Cpenoi.

Ikckypeus.  JKuBoil  opranmsm,
OOWTaHUS U YCIIOBUS CYIICCTBOBAHMSI.

ero cpena

pa3nuuMsl pacCTEHUM M JKUBOTHBIX IO CTEHEHHU
NOABMKHOCTH. ONHUCHIBAIOT 0COOEHHOCTH pocTa
pacTeHul (HEOrpaHMYCHHBIH Ha MPOTSHKCHUH BCE
YKU3HN) 51 JKUBOTHBIX (orpaHuYeHHBIH,
ONpEAENECHHBI TEepUoja  KMU3HEHHOIO  IIMKJIA).
CpaBHMBAIOT peaKLMU PACTEHUH M >KUBOTHBIXHA
BHEIIIHME BO3AeUCTBUA. [IpuBOaAT IpuMepsl 3aniu-
Thl PACTEHUH U >KUBOTHBIX OT HEOJIAromnpHUsTHBIX
ycnoBuid cpenbl. OOBSACHSIOT, TIOYEMY PAaCTCHUS H
KUBOTHBIE MOTYT NEPEXOJUTh B COCTOSIHHE TOKOSI.
3HaKOMSATCS C PACTUTEIbHBIMU OpraHU3MaMHU U UX
cpenoii oOMTaHUs BO BpeMsi KCKypcuu. ['oToBsT
0TYeT 00 IKCKYpPCHH




Tema 2. CBeT B :kM3HU pacTeHmii (64)

J171s 4ero HyKeH CBET
pacrenusiM. PazHooOpasue
YCJIOBHH OCBEILEHUS Ha 3eMIIe.

Ceer wu (¢orocunres. BozngymHoe nuTaHue
pacTeHuii. BimsiHue cBera Ha poOCT pacTEHUM.
Ceer u uBeTeHME pacTeHMH. PacTeHus ATMHHOrO
U KOpPOTKOTO [JHS, HEWTpaJbHbIE PpAaCTEHUS.
PazHooOpasue ycioBuil ocBelieHUs Ha 3eMile.
IIpakTnyeckas padora 1. «Omnpenenenue
KOJMYECTBAa COJHEYHBIX JHEH B TOQy B CBOEH
MECTHOCTI

(Hudposas nadGoparopus Relton ¢ narunkamu
OCBEIICHHOCTH (OKPY’KAKOIIEro CBeTa)

XapakTepus3yloT BIUAHHME CBE€Ta Ha IIPOLIECCHI
KHU3HEEATENFHOCTH pacTeHHid. OOBSICHSIOT
BIMSIHHE CBeTa Ha oOpa3oBaHHE YIJIEBOJOB B

KJIETKax pacTeHuN. [IpuBogsT IIPUMEPBHI
JUIMHHOJHEBHBIX, KOPOTKOJHEBHBIX U HEUTPAJIbHBIX
pacTeHuM.

Onpez[en;ﬂoT KOJINYCCTBO COJIHCYHBIX I[Heﬁ B rogy
B CBOCH MECTHOCTH

CBeT KaKk  DJKOJOTMYECKHI
dhaxTop. DKOJIOTHYCCKHE
rpyIIb pacTeHui o

OTHOIICHUIO K CBCTY.

DKOJI0ru4ecKue TPYIIIIBI pacTeHui o
OTHOILIEHHUIO K cBery. JlucroBas wmo3amka
JladoparTopHas padora 1. lzyuenue crpoeHus
JUCTHEB CBETOJNIIOOMBOTO U TEHEIHOOUBOTO
PaCTEHUI TT0JI MUKPOCKOIIOM.

(ndposas sadoparopus Relton ¢ naTunkamu

OCBEIIEHHOCTH (OKPY’KAKOIIEr0 CBeTAa)

Ha3zsIiBaroT 3K0JIOTHYECKUE TPYNIBI PACTEHUHN 11O

OTHOLICHHUK K CBCTY: IIPUBOAAT IMIPHUMCEPBI
CBGTOJHO6I/IBI)IX, TCHCBBIHOCIIMBBIX n
TEHETI0OUBBIX paCTCHI/Iﬁ . Brinonusior

nabopatopayo pabory. CoONrOmarT IpaBuiIa
TEXHUKHU 0€30IIaCHOCTH BO BpEMA BbITTOJTHCHHA

1ab0opaTopHbIX paboT. M3yyaroT cTpoeHue IMCThEB
CBETOJIOOMBOrO M  TEHENOMBOrO0  pacTeHUi
(kaMenuu U repaHu) noja MUKpockomnoMm. Jlenaror
BBIBOJI O CBSI3M CTPOEHUS JIUCTA C €ro PyHKIUEH u
€ro pacroj0XeHUEM OTHOCUTEIbHO HAlpaBJICHUS
CBETOBBIX Jydeil. HabmronatoT BiusHNE CBETa HA
POCT U pa3BUTHE PACTCHUM.

[Ipucnocobrienuss pacTeHU K
MEHSIOIINMCSI YCIIOBHSIM
ocemienusi. Kak MoxHO pe-
ryJIUpOBaTh YCIIOBUS OCBeEllle-
HUS PAaCTCHUM.

[IpucniocoOyieHrss  pacTeHU K JKU3HU B
pa3IMYHBIX  PACTUTEIBHBIX coo0mecTBax
(enmpHuK, nayOpaBa). Pacrenus sdemepounsl.

JleTHe3eneHble U BEUYHO3EJECHBIE PACTECHUS.
PyO6ku yxoma. Ilonuceransi. KoHneHntpupo-
BAaHHBINA COJIHEYHBIN CBET.

Onvim ¢ 0omawnux ycnosuax «Bnusnue csera

Ha pOCT U pPa3BUTHE PACTECHHII»

XapakTepu3yoT pasHooOpasue YCIIOBUIA
ocemleHuss Ha 3emse. (CoCTaBIslOT — CXEMY,
OTPaXAIOUIyl0 BIHMSHUE CBETa Ha [IBETCHUE

pactenuil. [lpuBoasaT npumepsl npucnocoOaeHu y
pacTeHUH K MEHSIOLIMMCS YCJIOBHUSM OCBELICHMS.
[IpuBomsiT mpuMepsl pacTeHUd >PEeMEepOUIOB H
ONHKCBHIBAIOT UX OHOJOrMYECKUe OCOOEHHOCTH.
[IpuBozAT npUMeEpBl JIETHE3EIEHBIX U BEUYHO3ENE-
HBIX PACTEHUI M OMUCHIBAIOT MX OMOJOTHYECKHE




ocoOeHHOCTH. ONUCHIBAIOT  CIOCOOBI,
HO3BOJISIIOT YEJIOBEKY CO37aBaTh Hauboiee
OJ1aronpuUsATHBIC YCIOBUS OCBELEHMS ISl paCTeHUN
Ha moisiXx M B canax. OOBSICHSIOT, TMOYeMy MOJ
IUICHKaMU-TIOJINCBETAaHAMU M KOHLEHTPUPYIOIIUMU
3epKajlaMH YBEJIMYUBAETCA YPOKAUHOCTh PACTECHUHN
U YCKOpSETCA CO3pEBaHUE IIJI0JOB BbINOMHAIOT
ONBIT B JOMAIIHUX YCIOBHSX, OIMUCHIBAIOT U
O0BSICHAIOT ero pe3yibTarsl. CoOMI0a0T NpaBuiia
TEXHUKU O€30IIaCHOCTH BO BpeMs IPOBEACHHUS
OIIbITA.

KOTOPBIC

Tema 3. Temio B :ku3HU pacTeHuii (64)

JlJ1s1 yero Hy’»KHO TEIUIo pac-
TEHUSM.

Temio HEOO0XO/MMOE  YCIIOBHE  JKU3HHU.
TemneparypHble yCI0BUS U IIPOPACTAHUE CEMSH.
3HaueHue Tera JUisl LBETEHUS pacTeHU u
co3peBaHus IUIOAOB. TemiepaTypHble TpaHMIIbI.
IIpomopaxuBanue. BropuuHoe LBETCHHE.

(Hudposas nadGoparopusi Relton ¢ naTunkom
TeMIepaTyphbl

XapakTepu3yloT TeIUI0 Kak HeoOXOauMoe yCIOBHE
KU3HU pacTeHuil. OnpenensoT 3HaueHue Tera
JUIL TIpOpacTaHusi CeMsH, pocTa M Pa3BUTHA
pacreHuil. OOBACHAIOT 3HAa4YeHUWE Temua s
OBETCHUA paCTeHHﬁ, CO3pCBaHus IMJIOAOB U CCMSIH.
OOBsCHAIOT CYILIHOCTh HOHATUHI «IIPOMO-
paXMBAHHUE», «BTOPUYHOE LIBETCHHUE»; IOYEMY
IIPOPACTaHUE CEMSH y Pa3HBIX PAaCTCHHUU
MPOUCXOIUT IIPU PA3HBIX TEMIIEPATYpPax.

HUctounnkn Temia W pasHo-

obpasue TeMIIepaTypHBIX
ycioBuii Ha 3emiue. Temme-
patypa Tena pacreHud. 3a-

BHCHMOCTb TEMIIEPATYPHI TEJIA
pacTeHMH  OT  TEMIEPaTypbl
OKpY>KaloIlEH Cpeibl.

Hcrounuku terua Ha 3emue. Kakoe Ttemno
UCHOJIB3YIOT pacTeHus. PazHooOpasue Temmepa-
TypHBIX YycloBUH Ha 3ewiie. BereranuoHHBbIN
nepuoj. BblgeneHune Temna  HOpu IbIXaHUU
pacrenuil. Temneparypa Tena pacTeHus

Hctoynuku Ttemna Ha 3emue. Kakoe Teruio
UCIOJB3YIOT pacTeHus. PasHooOpasue Ttemmepa-
TypHBIX YycioBuUM Ha 3emie. BereranuoHHBIN
nepuoi. Bolgenenune Temna  Opu AbIXaHUM
pacrenuii. Temneparypa tena pacreHus

[Tpucniocobnenus pacTeHWid K
BBICOKUM ¥  HU3KHUM  TEM-
rneparypam. VYnyduienue
TEMIIEPATYPHBIX YCIOBUH NS
pacTeHui.

[Tpucnocobnenns pacTeHuid K BHICOKAM M HU3KHM
TeMmrneparypaMm.  Bpicokue — temmeparypsl U
cocTosiHMe  JieTHero  mokos.  OcobeHHOCTH
CTPOCHUS PACTCHUH, YMECHbIIAIOIINE HArPeBaHUE.
['pynmel pacTeHHid TO OTHOIICHUIO K TEIUTy U

XapakTepus3yloT TMPHUCIOCOOJEHUSI PpaCTEHUU K
BBICOKMM M HHU3KHM TCEMIICPATypaM. OnuceIBaoT
Ouosnornyecknue  OCOOGHHOCTH  pacTeHU 0
OTHOIICHUIO K TEIUIy M XOJIOAY. XapaKTepU3yIoT
COCTOSTHUE  JIETHErO0  TMOKOS y  pacTeHHil.




xojony. Mopo3o0oiiHble TpemMHBL. — 3aKanka
pacTeHUH. TemnonroOuBbIe pacreHusl.
IIpakTuyeckas paGora 2. «OmnpeneneHue
CPEIHETOIOBOM M CPENHECE30HHOM TeMIEpaTyp
CBOECH MECTHOCTH U PACTCHUU, MPUCTIOCOOIECHHBIX
K HUM»

(Hudposas gadopatopusi Relton ¢ garyuxkom
TeMIepaTypbl

XapakTepu3yloT 0COOCHHOCTH CTPOSHHSI PAaCTEHHI,
YMCHbIIAOIIUE ux HarpeBaHue. HpI/IBOlIHT
IPUMEPHl  HEXOJIOJOCTONKUX, HEMOPO30CTOMKUX,
J'II)I[OYCTOI?ILII/IBI)IX, JKapOBBIHOCJIMBBIX, TCILI-
0Jt00MBBIX pacTeHUH. OOBACHSIOT, KaK MOKHO
yOepeub pacTeHus OT BECEHHUX U OCCHHUX
3aMOp03K0B. ONHUCBHIBAIOT MIPUEMBI, YCKOPSIOIINE
npopactanue  cemsH.  CoCTaBIAIOT  CXeMy-
KJ1accu(pUKaLUI0 «DKOJIOTHUECKUe IPYIIIBI
pacTeHuii o OTHOMICHUIO K Terury». Paspaba-
THIBAIOT MpOeKT «[IpucnocobieHus pacTeHUd K
PasIIMYHBIMTEMIICpATYPaAM». ITo JHECBHUKaM
HaONIONCHUH  OMPENeNsIOT  CPEIHETOJOBYI0 U
CpeaHecyTOuHYI0 TeMnepaTypsl. [lo cnpaBouHuKam
OIIPEJICTISIIOT CENbCKOXO3SICTBCHHBIE PACTCHHUS,
HauboJsee NpUCIOCOOIEHHbIE K BHIPALLMBAHUIO B
CBOEI MECTHOCTH

Tema 4. Bona B :ku3Hu pactenuii (64)

Z[J'IH 4Cero Hy’xHa BOJa
PaCTCHUSAM.

Bogna B xu3Hu pacrenuil. CojnepkaHue BOJbI B
KJIETKaX, TKaHAX M OpraHax pacTeHud. Bny-
TPEHHUH 3arac BoJibl. 3aBsijia- HUE pacTeHui. Kak
BOJIa TIOCTYIAeT B pacTeHus. PacTeHus-anuuTsl.
BuekopHeBas nonkopmka pacreHuid. Kak pac-
TEHUs yJIEp>KUBAIOT BOAY. PacTeHus-CyKKyJIEHTHI.
Pacxon Bozbl pacTeHUSIMM.

IlpakTnueckas  padora 3. 3yueHue
MPUCIIOCOOJIEHHOCTH pacTteHuit cBoeit
MECTHOCTH K YCJIOBHSIM BJIAKHOCTH.

XapakTepu3yloT BOIY Kak HEOOXOAMMOE YCIOBHE
JKU3HU pacTCHH. XapaKTepU3yIOT OHOIIOTHIECCKYIO
POJIb BOJBI B KJIETKaX PaCTECHUH.

OOBSCHAIOT 3HAYEHUE BOABI JUISI  TUTAHUA,
OXJIQXKICHUS, pacCeNeHus, ISl IPOpacTaHusl CEMsH,
pocTa ¥ pa3BUTHS PACTCHUM.

XapakTepus3ylOT IMyTH [OCTYIUIEHUS BOAbl B
opranu3Mm  pacteHuil.  ONUCHIBAIOT  MPOIECC
MOCTYIJICHUS BOJBl 4YE€pe3 KOPHEBBIE BOJOCKU B
30HE BCAaChIBAHMS KOPHS, €€ TPAHCIIOPT IO COCYIaM
B Jpyrue opransl pacteHus. [IpuBoasT npumepsl
pacTEHUN-CYKKYJIEHTOB M PAacTEHUM, WMEIOLIUX
BO3/1yILIHbIE KOPHHU.

OnuceIBalOT, KaK PacXoayeTcsi BOJA PACTCHHUSIMHU.
OOBSCHAIOT 3HAYCHHE UCIAPEHUSI BOJIBI




pacrenusiMi. ONKCBHIBAIOT TPUYMHBI 3aBSIAHUS
pactenuii. OnpenensoT KOJIUYECTBO TOXKIJTUBBIX U
3aCyIUIUBBIX JHEW B TOAY B CBOEH MECTHOCTH.
Benyt nueBHUK HabmI01eHUIT

10

DKOJI0ru4ecKue IpyHIbl
pacTeHHii MO OTHOUICHHIO K
BoJie. BosiHbIe pacTeHus.

DKOJIOrH4ecKue IpyNibl
OTHOIICHHUIO K  BOJE.
(rutaBarorue  pacTeHus,
MOTPYKEHHBIE B BOJAY, BOJHBIE pAacTE€HUS C
IUTABAIOIIMMH  JHCThAMH).  [IpucnocoOnenus
BOJHBIX PACTEHHUU K HEAOCTAaTKy KHCIOpPO/a.
Bnaromo6uBsie  pacrenus.  IlpucnocoOnenus
BIIATOJIFOOMBBIX PACTEHUN K Cpelie OOMTaHMUS.
Jlaboparopnass padora 2. 3HAKOMCTBO C
BOJIHBIMH, BJIArOJIIOOUBBIMU u
3aCyXOYCTOWYUBBIMH PACTCHUSIMH.

pacTeHui o
Bonnbele  pacrenus
pacTeHusi MOJIHOCTHIO

XapakTepu3yrT BJIAXKHOCTh KaK 3KOJIOTMYECKUHI
¢dakTop.  CocCTaBisIOT  CcXeMy-KJacCH(pHUKALNIO
«DKO0JIOTUYECKHE IpyNIbl pacTeHuit 1o
OTHOLIEHHIO K Bozae». IlpuBomar npumepsl
IpeJICTaBUTENIEN PA3IMYHBIX 3KOJIOTMYECKUX TPYIII
pacTeHHH 10 OTHOLIEHHIO K Boze. Paszmmuaror
IpeJICTaBUTENIEN PA3IMYHBIX 3KOJIOTHUYECKUX TPYIII
[I0 OTHOILIEHHUIO K BOJE IIO BHEIIHHUM IIPU3HAKAM.
[IpuBonaT nmpuMepsl NPUCIIOCOOJIEHUN pacTeHU K
pa3IM4YHBIM YCJIOBHAM BJIAXHOCTH. ONUCBHIBAIOT
pUCTIOCOOICHNsT BOJHBIX PAaCTEHUI K HEJOCTaTKy
KHCIIOpOJa. 3HAKOMSITCS c BOJIHBIMH,
BJIarOJFOOUBBIMH U 3aCyX0yCTONYMBBIMU
pacTeHUsIMU. BBISBISAIOT OCOOEHHOCTH CTPOCHMS
pacTeHMil pa3HBIX S3KOJOTMYECKMX TIpYyNI IO
OTHOILIEHHUIO K BOJIE

11

Pacrenus, Tpebyrolue
YMEPEHHOTO  yBIQKHCHHUS U
3aCyXOYCTOHYMBBIC  PACTCHUSL.
ObecrieueHne paCTCHHUI BOJOM.

Pactenus, Tpebyroniye yMEpeHHOTO yBIIaXXHEHUS
(pactenus nyra u jeca, apemepsl 1 3heMepounsl).
3acyx0yCcTOHYMBBIE pacreHus, ux
MPUCTIOCOOICHUS K HEJIOCTaTKy BIIATU
(YBeNMYeHHE TIOTJIOMIEHUS BOJBI, COKpAIICHUE
pacxonma BOJbI, 3amacanue Bojbl). OOecriedeHue
pacTteHuii BoAoW (CHeroszaaep)kaHue, COXpaHEeHUE
BOJIbI B I0YBE, JIECHBIE TI0JIOCHI)

OnbIT B 1OMAIIHUX YCJIOBHAX

«BrnusgHue BoApl W Temia Ha TMpopacTaHUE
pacTeHui»

[IpuBomaT mpuMepsl  pacTeHUd, TPeOYIOIIUX
YMEPEHHOr'0 YBJIAXXHEHUS, U OMUCHIBAIOT UX
OHOJIOrMYeCKUEe OCOOCHHOCTH.

[IpuBOIAT IpUMEPBI JIYTOBBIX U JIECHBIX PACTEHUM
U XapaKTepHU3yIT UX MPUCIOCOOIEHHOCTh K Cpele
oburtanus. IlpuBomar  npumepsl pacTeHui
abemepoB M 3(HeMEpOUIOB, W OIHUCHIBAIOT HUX
OMOoIOrnYecKrue 0COOEHHOCTH.

[IpuBOasAT mpUMeEphI 3aCyXOYCTOMYMBBIX PACTEHUI
U OINMCBHIBAIOT KX OMOJIOTHYECKHE OCOOCHHOCTH.
XapakTepus3yloT  MPUCHOCOOJIEHHUS  MYCTBIHHBIX
pacTteHuil K HemocTaTKy Biaru. OOBSCHAIOT, IS
YEero MpOBOASTCHEr03a/ICpXKaHNEe Ha TOJIAX U Kak
JIECHBIE ITOJIOCKI YIIy4IIatoT cHaOXeHHe




KYJIbTYpHBIX DPAacTEHUMH BOJIOH. XapakTEepU3yIOT
«CYXOM MOJIMB» — PBIXJICHUE KAaK arpOTEXHHU-
YECKHM MpHUEM, MO3BOJSIOIMNN COXPAaHUTh BOLY B
IIOYBE

Tema 5. Bo3ayx B sxu3Hu pacrenmii (64)

12 | T'azoBbiii coctaB Bo3ayxa B | CoctaB BO3ayxa. 3Ha4YeHHE a30Ta, KHCIOPOa, | XapaKTepU3YIOT I'a30BbIi COCTAB M JBHIKCHHE MAcC

KHU3HU PACTEHUI. YIJIEKUCIOr0 ra3a M HEKOTOpBIX HpHUMeced B | BO3JyXa Kak 3KOJIOTHYecKue (hakTopbl B JKU3HU

BO3JlyX€ Il paCTeHUI pactenuii. OOBACHSIOT 3HAYEHUE JJIsl PAaCTEHUI
a30Ta, KMCJIOpOJa U yriIeKucioro rasa. [Ipusonsr
IPUMEpPHI IPUMECEH B BO3AYXE, OKA3bIBAIOIINX
OTpULATENILHOE BIUSHUE Ha pacreHus. [IpuBonsar
IPUMEpPBI IPUCTIOCOOIECHUIN pacTEHUH K
M3BJICYCHUIO a30Ta, KUCIOPOAA U YIVIEKUCIIOTO ras3a
13 BO3yXa.

13 | Berep B xu3HM pacteHuid. | [IpucnocoOnenns pacTeHni K ONbUICHHIO BEeTpoM. | ONUCHIBAIOT IOJIOKHUTEIFHOE W OTPHIATEIBHOE
[Tpucnocobnenus pacreHuii k | Berpoomnsuisiemsie pactenus. [Ipucnocobnenus BO3JICHCTBME BeTpa Ha pacteHus. IlpuBogsar
OIBUICHHIO, PACIPOCTPAHEHUIO | PACTEHUM K PaclpOCTPaHEHHUIO CIOp, IUIOAOB M | IPUMEPHI MPUCIOCOOICHUN PACTEHUN K OIMBUICHUIO
IJI0JIOB U CEMSIH BETPOM. CEMSIH BETPOM. BeTpoM. Ha3bIBaloT BETpOOIBUISEMbIE PACTEHUS U

JlabopaTopHnas pabdora 3. N3ydenue | xapakTepus3yloT UX OHMOJOTHYECKHE OCOOEHHOCTH.

IPUCIOCOOTIEHUI pacTeHUd K onbuleHHI0 U | ONMUCBHIBAIOT MPHUCIOCOOJICHHUS Yy pacTeHudl K

pacpoCTPaHEHUIO BETPOM. paclpoCTpaHEHUIO CIIOp, IUIOAOB M CEMSH C
nomolnplo Berpa. [IpuBOIsAT mpuMepsl pacTeHUH,
CIIOpBI, IUIO/BI u ceMeHa KOTOPBIX
pacnpoCTpaHsIOTCS BETPOM. OnuceIBaOT
Ouosornyeckue OCOOEHHOCTH TIpyMNIbl pPacTEHUN
nepekaru-nosie.  BulmonHAIOT — 1a00OpaTOpHYIO
paboTy 10 U3YYEHUIO MPUCTIOCOOJIEHUIM pacCTeHUM K
OIBUICHUIO U PACIIPOCTPAHEHUIO BETPOM

14 | PerynupoBanue 4yesioBeKoM | PerynupoBaHue 4eaoBEKOM BO3AYIIHBIX NOTOKOB | OOBSCHSIOT, KaK MO>KHO YMEHBIIUTb
BO3yIIHBIX IIOTOKOB ¥ T'a30BOTI0 | M Ta30BOTO COCTaBa BO3AyXa. BeTpOoyCTOMUYMBBIE | OTPULIATENILHOE BO3ACHCTBHE BETPA HA PACTEHHU,
COCTaBa BO3/yXa. JIepEBbSL. KaK MOKHO 000raiaTh BO3JlyX YIJIEKUCIIBIM Fa30M.

OHI/ICBIBaIOT, KaKk 4YCJIIOBEK MOXCT H3MCHATH

ra3oBbIi COCTaB BO3/1yXa.




OOBSCHSIOT, Kakyl IMOJb3y TMPUHOCAT JIECHBIC
MacCUBBl BOJIM3M KPYIHBIX T'OPOJOB U 3€JI€HBIE
HacaxJeHus B camux ropojax. [lpuBoaar npumepst
JIEPEBbEB,  KOTOPbIE  BBIICISIOT  (UTOHLUIBL.
[IpuBOAT IpUMEPHI BETPOYCTONUUBBIX PACTEHUN

Tema 6. [louBa B :ku3HM pacTeHuii (64)

15

UYro npencrasiser coboii mousa. | Cocras MOYBBIL. ObpazoBanue rymyca. | XapakTepu3yrT cocTaB nouBbl. Ha3piBaroT THUIBI
[Imopopoaue mous. Tunel MoYB, X CBOKCTBA. MIOYB U OIHUCHIBAIOT MX CBOWCTBA. OOBSICHSIOT, YTO
JKuBble OpraHu3Msbl B IOYBE. MpeJICTaBIsIeT cO00M TYMyC U KaK IPOUCXOAUT €ro
Ikcekypeusa «YenoBex U oysa» oOpa3oBanue. CpaBHUBAIOT COCTaB IIOYBEHHOIO U
atMoc(epHOoro Bozayxa. XapakTepU3ylT pollb
YKUBBIX OpraHU3MOB B nporeccax
OYBOOOPA3OBAHMSL.
16 | Ins yero pacteHusiMm HyxkHa | [louBa — cyOcTpar aJis 3aKperyiCHHsT PACTCHHIA. XapakTepusyroT MOYBY Kak HEOOXOJUMOE YCIOBHE

nousa. [ pynmsl pacTeHuit mo
OTHOIIIEHUTO K pa3HbIM
CBOIiCTBaM ITOYB.

[TouBa — UCTOYHUK MUHEPATHHBIX BEIIECTB U
Bozabl. [louBa u mepeHeceHne HEOIArONMPUATHBIX
ycioBHH. 3amac ceMsiH B IOYBE. DKOJIOTHYECKUE
TPYIIIBI PACTEHUM 110 OTHOILIEHHUIO K Pa3HBIM
CBOMCTBaM MOYB (pacTeHust OEIHBIX U 0OTraThIX
MIOYB, PACTEHUS 3aCOJIEHHBIX ITOYB).

OnpbIT B 10MALIHUX YCJIOBHAX

«BnusiHue MEXaHMYECKOTO COCTaBa IIOYBBI Ha
MpopacTaHue CeMsiH, POCT U pPa3BUTUE MPO-
POCTKOBY

JUId OJKU3HW pacTeHud u Kak cyOctpar Juis
3aKkperuieHus: pacteHuid. OOBACHSIOT, Kak IOYBa
IIOMOraeT pacTeHUsAM NIEPEXKUBATD
HeOaronpusaTHble yciaoBus. ONpenensoT NOHITHE
«onopoare  mouB».  COCTaBISIIOT — CXEMY-
KJ1accu(pUKaLUI0 «OKOJIOTHYECKHE IpyTIIbI
pacTeHUi 10 OTHOWIEHUIO K Pa3HbIM CBOMCTBaM
nouB». IlpuBoasT nmpumepsbl pacTeHuil OeqHBIX U
OoraTblXx IIOYB, PACTEHUN 3aCOJECHHBIX II0YB,
pacreHmii-a30Ton000B.  OOBICHAIOT, Ha KakKuX
IIOYBAaX  pACTCHUS WCIIBITBIBAIOT a30THOE
rojojlaHnue. XapakTepu3ylT NPUYMHBI 3aCOJICHHUS
noyB. ONHCHIBAIOT OHMOJIIOTUYECKHE OCOOCHHOCTH
COJIEBBIHOCIIMBBIX pacTeHu, pacTeHUH-
COJICHAKOIIUTEJIEH, COJIEBBIBOISAIINX PACTEHUMN.
[IpopamuBaroT cemeHa B II€CKe; TIJIMHE; II0YBE,
IIPUHECEHHOM M3 caja wiM ¢ oropoja. B xoxe
paboThl J10Ka3bIBAlOT, 4YTO CPOKU MPOPACTAHUSA
CEMSH U Pa3BUTHs IPOPOCTKOB 3aBUCAT OT THIA




ITOYBBI. Ha6J'IIOLIaIOT 3a HOHFOTOBKOfI II0OYBbI K
BbIpalllUBaHHIO pacCcaabl B TCINIMYHOM XO03SICTBE

17 | VnyduieHue mOYB YEIOBEKOM. VYayumenue MOYB YEJIOBEKOM. 3eneHoe | XapaKTepu3ylOT Mepbl, MO3BOJISIOLIME YEIOBEKY
Kaxk Hazo coxpaHsTh MOYBBHI. ynoOpenue. Peixienue mouB. PacciioeHue mMmouB. | yaydiath CTPYKTYPY M MOBBINIATH TUIOJIOPOINE
N3BecTkoBanme MOYB. [TbutbHBIE OypH, | TIOUB. OOBACHSIOT, noueMy  He0OXOIUMO
HEYMEPEHHBIN T0JIUB, BOJHAS U OBPaXKHas 3pO3Us | TOJKAPMIINBATh pacreHus MUHEPATbHBIMU
— (hakTOpBI pa3pyiIeHUs TOYB yI0OpEeHUsIMU B TEUEHHE BEr€TAllMOHHOTO MIEPUO/A.
OnuChIBatOT 3HAYCHHUE 3€JICHBIX YJIOOpPCHUM IS
pocta u pa3BuTHs pacTeHuil. OOBICHSIOT, I Y€ro
HY)KHO TIPOBOJUTH PHIXJICHHE M W3BECTKOBAHHE
nouB. ONKUCHIBAIOT, KAK HEYMEPEHHBIN BbIIAC
BIIMSET HA CTPYKTYpy IOYB, Ha POCT U PA3BUTHE
pacTeHuit
Tema 7. ZKuBoTHble u pactenus (6 1)
18 | JKuBOTHBIC- ONBLIUTEH. Kax IIBETKH MIPUBJICKAIOT onpumdTenel. | [IpuBoaaT npumepsl pacTeHHi, IBETKU KOTOPBIX
buonoruueckue OCOOEHHOCTH | OMBUISIFOTCSL KUBOTHBIMH (HACEKOMBIMH, NTHIIAMH,
HAaceKOMOONBLIsiEMbIX pacTeHuil. [IpakTuueckoe | neTydyumu MBIIIIAMH ). OnuceIBalOT
3HAYEHHE OTBLICHUS. IPHUCIIOCOOICHUST B CTPOCHHUM  I[BETKOB U
OMOJIOTYECKHUE 0COOEHHOCTH pacTeHui,
OIIBLIISIEMBIX >KMBOTHBIMU. OOBACHSIOT
MPAKTUYECKOE 3HAYEHUE OIbUICHUS.
19 | Kak pacupocTpaHsrOT IIOABI | Kak pacnpocTpaHstoT mioasl ¥ ceMeHa JIFIu U IIpuBoaAT NpUMEPHl pACTEHMM, IJIOABI U CEMEHA

CEMCHaA JIFOJU U JKUBOTHBIC.

JKHUBOTHBIC.
JlabopaTopHasi padora 4.
pacrpoCTpaHeHHS IIJI0J0B U CEMSH.

Cr1oco0bl

KOTOPBIX  pPaCHpOCTPAHSIOTCS  4YEJIOBEKOM U
KHUBOTHBIMU. OIHCHIBAIOT OCOOCHHOCTH CTPOCHUS
CCMAH, COYHBIX M CYXHUX, LCIIKUX U KJIIEMKUX
IUTOJIOB  PACTCHUH, PACHPOCTPAHEHHE KOTOPBIX
MMPOUCXOAUT C MOMOIIBIO XMUBOTHBIX H YCJIOBCKA.
OnuchIBatOT, KaK MPOMCXOIUT PACIPOCTPAHCHHE
CEMsH pacTeHul MypaBbsiMu. ONHUCHIBAIOT, KaK
IPOUCXOIUT CBEPXIAIbHEE PACCEICHUE PACTCHH.
C IMOMOIIBIO KOJUICKIIHMU IIJIOAOB U CEMSAH W JIYIbI
U3YYalOT MPUCTIOCOOJICHUS CEMSH U IUIOJIOB K




pacIpoCTPaHEHHIO KUBOTHBIMHU. Nzyuenue
3alUTHBIX ~— mpucnocoOnennii  pacrenuit. (Ha
repOapHbIX SK3EMIUISIpaX pacTeHUil JoKa3bIBaeTcs,
YTO y pacTeHU MMEeTCs IMacCHBHAs 3allTa OT
NOEJaHUs UX )KMBOTHBIMH, HAallpUMeEp: Y KpaluBbI
KTydWe BOJIOCKHM, Yy Oapbapuca  wiam
OO0SPBILITHIKA — KOJIFOUKH.)

BIIMSIHUE PACTEHUH Jpyr Ha
Apyra.

pactenusmu. Pacrenus-nuanbl. Pactenus-mnoiy-
Mapa3uThl. Pacrenus-anudurser. Pacrenus-
napasuThl. KoOHKypeHIus MEeXIy pacTeHHUSIMH I10
OTHOLUIEHUIO K  PA3JIUYHBIM  3KOJOTHMYECKUM
dakTopam.

JlaGoparopHnas padora 5. B3aumojielicTBre JraH
C IPYTUMHU PACTCHUSIMHU.

20 | PacteHus u pacTUTENbHOSIIHBIE | Pa3HOOOpa3ne pacTUTENbHOSIHBIX JKUBOTHBIX. | [IpUBOASAT pUMEPHI PACTUTEIBHOSIIHBIX )KHBOTHBIX
KUBOTHBIE. PacTeHUsA-XUIIHUKK. | Belmac W €ro poib B JKA3HU  PACTEHHW. | M PACTEHUU-XUIIHUKOB. lIpuBomar mnpumepsl
Pesynbrarsl Beinaca. PacTeHusA-XUILIHUKA JKUBOTHBIX — OIIACHBIX BpEAMTENIeH Jieca U
CelnbCKOro  xossucrea. IlpuBomar  mpumepsl
pacTeHUNM — JIYTOBBIX COpHSAKOB. ONHUCHIBAIOT
BJIMSHUE BbIlIaca HA TPABSIHUCTHIE PACTEHUS, Ha
BCXO/bl JIEPEBbEB M KYCTApHUKOB. OIUCHIBAIOT
YCIIOBHS JKU3HU M OHOJIOTHYECKHE OCOOECHHOCTH

PacCTEeHUIM-XUIHUKOB (POCSIHKH, BEHEpUHA MYyXO-

JIOBKA, MTy3bIPYAaTKH, KyBIIMHOUYHUKH )
Tema 8. Biusitnuepacrenmii ApyrHa gpyra(24)
21 | [Ipsmoe wu omocpenoBanHoe | Pasmuunabie (opmbl  B3aumMopelcTBus MexAy | ONMHCHIBAIOT MPSIMOE U OMOCPEIOBAHHOE BIUSHUE

pacTeHmii Apyr Ha apyra. Pazmmuaror Gpopmbl
B3aMMOJICHCTBHS MEXAY pacTeHUusIMU. OOBACHSIOT
KOHKYPEHIIUIO MEXK]Ty PACTCHUSIMU IO OTHOIIICHHUIO
K  pa3jIuYyHbIM KOJIOTHYECKHUM dakropam.
[IpuBogAT mnpuUMeEpsl pacTEHUW-IUAH, PACTCHHUU
MOJTyTIapa3UTOB U MApa3uTOB, PACTCHUIH-ITU(PUTOB.
OnuceiBalOT pa3iauuusi B CIOCO0ax MHUTAHUA
pacTeHuil SNUPUTOB, TAPA3UTOB U MOIYIAapa3UTOB.
C moMo1pro repOapHbIX IK3EMIUIPOB TOPOXa,
YHHBI, ILTIONIA n JIpYTux, U3y4aroT
MPHUCIIOCOOJICHHST  JIMaH, OO0ECIeYNBAIONINEe UM
MIPEUMYILECTBO B BBIKUBAHUH.

Tema9. I pulObin OaKTepUUB KUZHUPACTEHUI (44)

| 22 |POJ‘II> rpuboB u OakTtepuii B | CrniocoOsr

NMUTaHusg TpUOOB U 6aI<TepI/H7L|

[IpuBonaT mpuMepsl OPraHU3MOB CanpoTpoPoB U




XU3HM pacTteHuid. Kpyrosopor
BEIIECTB M  HENPEPHIBHOCTH

KpyroBopor Bemects U HENPEPBIBHOCTh KU3HH.
Camporpodsl ¥ Tapa3uTHI.

napa3uToB. HaspiBator  pazmuuust  Mexay
napasutamu U canporpodamu. OOBSICHIIOT POJIb

KHU3HU. rpuboB U OakTepuid B IKU3HU  PACTCHHIA
OnuceIBarOT KPyroBOpPOT BEIIECTB U
HENPEPBIBHOCTH KU3HU. COCTABISIOT U OOBSICHSIOT
CXEeMy KpyroBOpOTa BEIIECTB B IPUPOJIE

23 | CoxutenbcTBO  pacreHuit ¢ | COKUTENbCTBO  pacTeHHi ¢ rpubamu W | XapakTepusyrT (HOPMbI COKHUTEIHCTBA PACTCHHM C
rpubamu u OaktepusiMu. bak- | Oaktepusimu. Mukopusza. Ponb Mukopusel B | rpubamu u OaktepusMu. OOBSICHSIOT POJIb
TepHalibHbIe U TpUOHbIE O0JIE3HU | )KM3HU pacTeHud. bakTepuanbHble KIIyOCHbKM Ha | MUKOPU3bI B JKH3HM pacTeHUH. ONUCHIBAIOT
pacTeHUi. KOPHSIX PaCTCHH. MPUYUHBI o0Opa3oBaHus OaKTepuaNbHbBIX

JladopaTopHas pa6ora 6. [ puOHbIe 3a00s1eBaHus | KIIyOEHBKOB Ha KOpHSX pacreHuit. OOBICHSIOT,

3]IaKOB noyeMy MMEHHO 000OBBIE PACTEHHUS MUCIOJIB3YIOT B
KauyecTBe 3€NIEHBIX ynoOpeHuil. XapaKTepusyloT U
PHUBOAT TPHUMEPHl OAKTEPUANTBHBIX M TPUOHBIX
0oJe3Hel CeNbCKOXO03SICTBEHHBIX PACTEHUN.
Wzyuator rpuOHBIe 3a00iIeBaHUS  3JIaKOB  Ha
repOapHBIX IK3EMIUIAPAX

Tema 10. Ce30HHbBIe U3MEeHEHNsI pacTeHuii (4 1)

24 | IlpucnocoOneHHocTs pacTeHwii | [IpucmocoOieHHOCTh  pacTeHuid K Ce30HHBIM | ONHCHIBAIOT MPHUCIIOCOOIEHHOCTh PACTEHUH K CE€30-
K ce30oHaM rojia. OceHb ¥ 3uMa B | u3MeHeHUusIM. Kak pacTeHus TOTOBSTCS K 3UME. | HaM roja. XapakTepHu3yloT JIMCTONA U €ro poJib B
KU3HU PACTCHHIA. Jluctomag u ero poib B JKU3HU PACTCHHH. | )KU3HU pacTeHuid. [IpUBOASAT mpUMepbl O3UMBIX U

[ToaroToBka K 3MMe BEYHO3EJIECHBIX XBOWHBIX Jie- | APOBBIX OJHOJETHUKOB. ONMUCHIBAIOT OCOOCHHOCTH
peBbeB. O3uUMBIE OJTHOJIETHUKU. 3UMa — IEPUOJ | TIIyOOKOTO M BBIHYKJIEHHOTO MoKos. [lepeuncrsior
rI1yOOKOTO ¥ BEIHYKJIEHHOTO TTOKOSI paCTeHUM ¢denonornyeckne (aspl pacTeHWd W BIUSHHE Ha

25 | BecHa u 1eTo B )KHU3HM pacTe- BecHa n yiero B Ku3HM pacreHuid. Becennee | HMX Kiaumara M noroxasl. OnpenensroT NOHATUSA

Hui. @eronoruveckue (hasbl.
deHonorus.

cokonBmxkenue. Sposeie ogHoneTHUKU. DeHo-
norust. Penosnornyeckue ¢aspl. OcobeHHOCTH
¢denonornuecknx a3 y pasHbIx pacteHuil. Brus-

HUE KIuMaTa M MOroJsl Ha (HEeHOJIOTHYECKUe
¢basbl.
Jdkckypeusi. Ilpucnocobiienne  pacreHuit K

CE30HaM roja.

«J1ecHasi TOJCTWIIKA», <«O3UMBIE OJIHOJIETHUKNY,
«rIyOOKUH W BBIHY)XJICHHBIH TOKOW», «BECCHHEE

COKOJIBIDKEHHEY, «IPOBBIE OJTHOJICTHUKI,
«henomorusy, «(henonornveckue dazb.
HaspiBatoT ocHOBHBIE (heHONOrHUecKne  Qasbl

pacTeHmii ymMepeHHOro mosica. OOBSICHSIOT, Kak
KJIUMaT MECTHOCTH M TOroja BIMSIOT Ha CPOKHU
HACTYIUICHUA W JIMTCIbHOCTDH (1)€HOJIOFI/I‘~I€CKI/IX

dbas.




B xome »JKCKypcHMM 3HAaKOMATCS C CE30HHBIMU
U3MEHEHUsIMU B >KM3HM pacteHuil. Habmonaror
B3aMMOCBA3M pacTeHudl B npupozae. Haxonar
JI0OKa3aTeNIbCTBA BIUSAHUSA YCIOBUM Cpellbl HAa )KUBOU
opranuszM. OOBACHAIOT, KakuM 0Opa3oM pa3Hble
pacTeHHsl MPUCIOCOOUIUCH MEPEHOCUTh 3UMHUE
ycioBus. IIpuBomsT npumeps! ycloBHH, KOTOpBIE
CIOCOOCTBYIOT BECEHHEMY POOYKICHHIO
pacTeHuit

Tema 11. U3meHeHue pacTeHuii B Te4eHNe ;KU3HU (2 1)

26 | Kak m0yro )HUBYT pacTeHUS U Bospact BETBEH. Bospact nepeBbeB. | OOBACHSIOT, Kak MOXHO ONpPEIEIUTh BO3PACT
KaK OMpPEeeIsOT UX BO3PacT. JImUTeNnbHOCTh KUZHU KYCTapHUKOB U | BETBHU, JEpeBa, NEPHOBUHHOTO 3iaka. [IpuBomst
[leproapl KU3HU U BO3PACTHBIE | KyCTAPHUYKOB, TPABSIHUCTHIX pacTeHuid. [leprosl | mpuMepsl OJHONETHHUX, ABYJICTHUX U MHOTOJETHUX
COCTOSIHHS PACTEHHIA. KU3HHU H BO3pPACTHBIE COCTOSIHUSA pacTeHUM. | pacTeHui. Ha3pIBaloT M XapakTepu3ylOT MEPUObI

3HaueHue JJi1 paCTeHUI pa3HbIX MEPUOJIOB )KU3HU | )KU3HM W BO3PACTHBIE COCTOSHUS  PACTCHHIA.
Y BO3pACTHBIX cOCTOSIHUM. [Tprunabl mokost ceMsiH | OOBSACHAIOT 3HAYCHUE PA3JIMUHBIX IKOJIOTUYECKUX
(bakTOpoB NI paCTEHU Pa3HBIX MEPUOJOB KU3HU
U BO3PACTHBIX COCTOSHUN. OOBICHSIOT NPUYUHBI
nokosi ceMsiH. ONUCBHIBAIOT YCIOBUSL OOMTAHUA U
JUIMTENbHOCTh BO3PACTHBIX COCTOSHUN PACTEHHIA.
OnpenensitoT MOHATUS «IIEPUOJIBI KU3HH
pacTeHuil», «IepHOJl TOKOS», «IEPUOi MOJIOJI0-
CTH», «TIEPUOJI 3PEIIOCTH
Tema 12. PaznooOpa3ueycii0Buii CylieCTBOBAHMS U UX BJIUSIHAC HA PA3HbIEITANBI 2KU3HUPACTEHUH (2
1)
27 | T'me u kak oburaror pacrenus. | PasHooOpasue YCJIOBHI CYILIECTBOBaHUS | XapaKTepU3yIOT pazHooOpazue YCJIOBHI

PazHooOpasue ycnoBuil cyuie-
CTBOBAHUSI pacTEHUIA.

pacteHuid. JKM3HEHHOE COCTOSIHUE PACTEHUN Kak

[IOKa3aTelnb  YCIOBMM MX OJKU3HU. YPOBHHU
KU3HEHHOT'O COCTOSIHUSI paCTEHUII.
IIpakTnyeckas  paGora 4.  Bo3szeiictBue

YCJIOBCKA Ha PaCTUTCIIbHOCTD.

CYLIECTBOBaHMs pacTeHUI. ONUCHIBAIOT )KU3HEHHOE
COCTOSIHME PACTEHHMM KaK IOKa3aTeslb YCIOBUH HX
KU3HU. XapakTepus3ylOT YPOBHHM JKU3HEHHOTO
COCTOAHMS  pacTeHuil. Onpenenstor  MOHATHUS
«ycnoBuUs CYILLIECTBOBAHUSY, «GKA3HEHHOE
COCTOSIHME  PACTeHUI», <«IUpoKas M  y3Kas
JKOJIOTUYECKas IIPUCIIOCOOJIEHHOCTBY.
[IpocnexuBaroT BIMSHHUE YEIOBEKA HA PACTUTEIb-




HOCTb Ha PA3HBIX dTallaX pa3BUTHA O6III€CTBa

Tema 13. ’Kusnenubiegopmbl pacTenuii (2 1)

28 | Pa3sHoobOpasue xm3HeHHbIX | Kimaccudukanus sxu3HeHHBbIX (GopM pacreHuil. | OnuchBalOT pa3HOOOpa3He JKU3HEHHBIX  (opM
¢dbopm pacteHuii. PazHooOpasue nepeBbeB pasHBIX KIMMAaTHYECKUX | pacTeHUH, pasHOoOpas3ue IepeBhEB Pa3HBIX
30H. JKu3HeHHbIe (OPMBI PACTEHHMH CBOEH | KIMMATUYECKUX 30H. XapaKTepU3yIOT >KU3HEHHBIC
MECTHOCTH. (dopMbl pacTeHUl CBOEl MECTHOCTH.
IIpakTHYeckas padora 5. N3yuenue | OnpenenstoT NOHATUS «IIUPOKOJIMCTBEHHBIE Jepe-
KHU3HEHHBIX (OPM pacTeHUIl Ha NPUILKOIBHOM | BbsD», «MEJKOJUCTBEHHBIE JI€PEBbS», «XBOMHBIE
Y4aCTKeE. JIEPEBbS», «CYKKYJEHTHBIE CTEOJIEBBIE IEPEBHS,
«OyTBUIOYHOE JIEPEBO», «PO3ETOYHOE JEPEBOY,
«IepeBbA-AYIIUTEIN», «IEpeBbs-polin» HM3yuaror
KHU3HEHHbIE (OpPMBI PACTEHUH Ha MPHUIIKOJIBHOM
y4acTKe: OCOOEHHOCTH pAa3JIMYHBIX JKU3HEHHBIX
bopm pacTeHHH. Henator BBIBO/IbI 0
IPEUMYILIECTBEHHOM pacrpocTpaHeHUU
OIpe/IeIEHHBIX JKU3HEHHBIX (GopM U 00cyxkaaercs
UX CAHUTApHOE COCTOSTHUE
Tema 14. PactutesbHbiecoodmecTBa(8 1)
29 | PacturenpHble coobmecTBa, ux | PacturensHple cooOmectBa. EctecTBeHHbIe U | XapaKTepU3YyIOT pPACTHTENbHBIE COOOIIECTBA, HX

BHUJIOBOI cocTaB. EcTecTBeHHBIE
Y UCKYCCTBEHHBIE PACTUTEIIbHbBIC
CcO00I11IeCTBA.

HCKYCCTBEHHBIE PAacTUTEIbHBIE COOOILECTBA.
YCTONYMBOCT ~ €CTECTBEHHBIX  PACTUTEIbHBIX
cooOmiecTB. Pe3ynbTarel B3aMMHBIX — BIUSHUI
pacTeHuii B coo0I1IecTBe

BHJIOBOM COCTaB. [IpuBogsaT [IPUMEPBHI
€CTECTBEHHBIX M MCKYCCTBEHHBIX PACTUTEJIbHBIX
cooO1ecTB. OOBIACHIIOT MEXaHU3M YCTOWYMBOCTU
€CTECTBEHHBIX pPacTUTENBHBIX COOOIIECTB.
OnwuceIBarOT B3aMMHOE BIMSIHAE PACTCHUH JPYr Ha
npyra B coobmiectBe. [lpuBomsT mnpumeps

B3aMMHOTO BIIMSHUS PAaCTeHUH B cOOOIIeCTBAX




30

CocraB
LIECTB.

pPacTUTENBHBIX  COO00-

KonmnuecTBeHHBIC
COOTHOILIEHUS BHJIOB B
pacTUTEIHLHOM COOOIIIECTBE.
Pa3nooOpa3ue pacteHuid 0HOTO
BHJIa B COOOIICCTBE.

BuioBoii coctaB eCTECTBEHHBIX U UCKYCCTBEHHBIX
pacTuTenbHBIX coobmecTB. boraTeie u GegHbIe

BHIAMH cooOmiecTBa. EcTecTBEHHBIE YMCTEHIE
3apociu. OTKPBITBIE M 3aKPBIThIE PACTUTEIHHBIC
co0011IeCTBA.

OOwnme ® IUIOTHOCTH BHAA. BereratnuBHO
HEIOABUKHBIE pacTeHus1. ['ocnoAcTByOMME U CO-
MyTCTBYIOLIME BUABl  pacTeHuil. Buuger —
cTpouTenu coobmiectBa. [asoMepHbIi  yuer
n3o0mmsa.  CuerHble  eauHHNBL. — DOpMyIIBI

APCBOCTOA. CaMOI/I3pe)KI/IBaHI/Ie JIeCa. HOI[pOCT.

XapakTepus3yloT M CpPaBHUBAIOT BUIOBON COCTaB
€CTECTBEHHBIX U MUCKYCCTBEHHBIX PACTUTEIIbHBIX
coobmiectB. IlpuBomaT mnpumepbl CcOOOIIECTB ¢
OoraTeiM U O€IHBIM BHJOBBIM cOocTaBoM. [IpuBoasT
IPUMEPBI U OOBICHSIOT, KaK M TIOYEMY MOSBISIOTCS
€CTECTBEHHbIE  YHCThIe  3apociu.  [IpuBomst
IPUMEPBl OTKPBITBIX M 3aKPBITHIX PACTUTEIbHBIX
cooOmiecTB. [IpuBoAST MpuUMepsl KOJIWYECTBEHHBIX
COOTHOIIEHUI BUJIOB B PACTUTEIILHOM COOOIIECTBE.
OOBSCHAIOT, KaK  TMOACYUTATh  BEreTaTUBHO
MOJBIKHBIE U  HEMOJBW)XHBIE PpACTCHHS; Kak
MIPOBECTH IIA30MEPHBINA YUET KOJIMUECTBa (OOMIHS)
pactenuil. [IpuBoasAT mpUMEPHI TOCTIOACTBYIOIIUX U
COMYTCTBYIOIIMX BHJOB, BHJIOB — CTpOUTENEH
coob1ectB. OOBSICHAIOT MOHATUS «IIJIOTHOCTDHY,
«UUCIIEHHOE O0MIINE) PACTCHUM.
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Crpoenue
COOOIIIECTB.

PACTUTCIIBHBIX

CtpoeHHe pacTUTENBHBIX COOOIIECTB: SAPYCHOCTh
(Hag3eMHass W TOJ3EMHAasi), CIOMCTOCTh, TOPH-
30HTAJIbHAsI PACYJICHEHHOCTb.

JKCKypcHus

«CTpoeHune pacTUTENILHOTO COO0IIECTBAa»

XapakTepusyroT
co00mIeCTB: SPYCHOCTB, CJIOMCTOCTb,
TOPU30HTANIbHASL ~ pacuwieHeHHOCTh.  [lpuBogsT
pUMEpPhl BUIOB PACTCHUU W3 Pa3HBIX SPYCOB B
€IOBOM U JIUCTBEHHbIX JiecaX. OOBICHSIOT
PUYUHBI BO3HUKHOBEHHS SIPYCHOCTH W HEPaBHO-
MEPHOTO pPa3MEIlEeHUs PACTeHUN B PACTUTEIHHBIX
coobmiectBax. OOBSICHAIOT, KaKHe IMPEHMYIIECTBA
JaeT PACTeHUSAM SPYCHOE CTPOEHHE COOOIIECTB.
OnuceIBarOT pa3MeIIeHne TOA3EeMHBIX OpraHOB
pacTeHuil (MOJ3EMHYIO CIOUCTOCTh). OOBSCHSIOT
3Ha4YeHHUE SIPYCOB U coeB. OMHUCHIBAIOT
TOPU30HTAIBHYI0 PACWJICHEHHOCTh PACTHUTENBHBIX
COOOILIECTB

CTPOCHUC PaCTUTCIIbHBIX

32

U3meHeHus PaCTUTEIBHBIX
COOOIIIECTB. BosnetictBue
YyeJ0BeKa Ha PACTUTEIILHOCTb.

CyTouHble M CE30HHBIE  M3MEHEHUS B
pacturenpHbIXxcooOmecTBax.  OOpartumble U
H€O6paTI/IMI)I€ N3MCHCHUSA PACTUTCIIBHBI X

OmnuceIBaroOT CYTOYHBIC M CC30HHBIC W3MCHCHHUA B
pacTUTEIBHBIX COOOIIECTBAX.
I'pynnamu o 3—>5 4denoBek 00CIEAYIOT COCTOSTHUE




coobmrecTB. CMeHBbI paCTUTENBHBIX COOOIIECTB.
3apacranue o3epa BozzaeiicTBue uenoBeka Ha pac-
TUTEIBHOCTD. Hcuesnosenue JIECOB.
OnycThIHUBaHUE.

IlIpakmuueckasa paboma 6 «/13yueHre cOCTOSHUS
COO0O0I1IeCTBA MPUIIKOJIBHOTO Y4acTKa, TOPOJICKOTO
rapka, CKBepa»

PaCTUTCIILHOCTU Ha IPUIITKOJIBHOM Y4YaCTKE, B
Mnapke, CKBEpEC W T. MO., BBUICHAIOT CTCICHDb
AHTPOIIOI'CHHOI'O BJIMSHHUA HAa pACTCHHUA

Tema 15. Oxpana pacturejibHOro Mupa (4 1)

33 | Peaxue u oxpansieMmble pacre- | OOeaHEHHE BUJOBOTO pa3HOOOPa3Hs pacTCHHN. OnpenenstoT NpuUYMHBl OOEAHEHUS BHUJIOBOIO
HudA. KpacHble KHUTH. Penkue u oxpansemsle pacrenus. KoHTpoas u pa3zHooOpas3ust pacreHuil. [IpuBoaaT nmpumepsl
HaOII0CHUs 3a cOCTOssHUEM pacTeHuil. KpacHble | penkux M oxpaHseMmblx pacrteHuil. Ha3zpiBarot
KHUTH. pEaKHE U OXPAHSIEMbIE PACTEHUs CBOEH MECTHOCTH.
Onpenenstor MIOHATUSA «penxue
pacreHus,
«oxpaHsiemble  pacteHus», «KpacHas  kHwura,
OXpaHsIEMbIE TEPPUTOPHUID.
34 | Oxpansemble Teppuropur U ux | OXpaHseMmble TEpPPUTOPMM M HMX 3HadeHue. | [IpuBoIAT mpUMeEpBl OXpaHAEMbIX TEPPUTOPHI U
3HA4YCHHUE. 3anoBeHUKH. HanvonaneHble  mapku M | XapaKTEPU3YIOT UX POJIb B COXPAaHEHUU

MaMSATHUKU TIPUPOJIBI.
IIpakTHyeckas padora7.
«Oxpansiemble TeppuTopun Poccuny.

BUI0BOrOpa3zHoo0Opa3usi. XapakTepu3yoT
OCHOBHBIC 33/1a4M3aII0BETHUKOB "
HallMOHAJIbHBIX MIapKOB.
OOBSICHSIIOT Lieb CO3JaHUsl TAMATHUKOB IIPUPOJIBL.
C nomorueto kapThl «OxpaHa npupoasl Poccum»
3HaKOMSATCA C  pa3HooOpasuem
OXpaHsAEMbIX
Poccun  u ¢
OXpPaHsSEMBIMUPACTCHUSIMU CBOCH

TEpPUTOPUI

MCCTHOCTH.




OcHOBHOE cojiep:KaHNe Y4eOHOro Kypca B 7 KJiacce .

BBenenue. JKk0J10rus ;KUBOTHBIX: pa3jes HAYKH U y4eOHbIi nmpeamer. (1 yac)

DKoJoTUsl KUBOTHBIX Kak pasjiedl Hayku. buocdepHas posib KUBOTHBIX Ha IUIaHETE 3eMJsl.
MHoroo0pa3ue BIHSHUS KUBOTHBIX HA OKPYXaomryto cpexy. OcoOOEHHOCTH B3aUMOJICHCTBHS )KUBOTHBIX H
cpenbl OOUTaHHUS.

OcHOBHbIE MOHSITHA: SKOJIOTHS XHUBOTHBIX, OMOC(hEpHas poJib JKMUBOTHBIX, B3aMMOCBS3b JKMBOTHBIX C
OKpY>Karollen cpesoi.

Pazpnen Nel. YciaoBus cylecTBOBaHHA KUBOTHBIX (4 yaca)

Yro okpyxaer xuBOTHbIX? Cpema oOutanus. Cpenpl >XKU3HU: HA3€MHO-BO3IYIIHAs, IOYBEHHAs,
BOJIHAsI, OpraHu3MeHHas. MHorooOpa3ue ycioBuii obutanus. Cpenbl ku3HH. B3aMMOCBSI3U OpraHu3Ma H
cpeabl oburtanus. Ilpenensl cymiecTBoBaHus XKU3HU. IIpenenbHble YCIOBUS CYLIECTBOBAHUS KHUBOTHBIX.
Apanranuu
OcHOBHBIE TOHSTHA: cpella OOMTAaHUs, YCJIOBHs CYyLIECTBOBAaHHUS, HM3MEHUYMBOCTb YCIOBHH, aBTOTPOQBHI,
reTepoTpodbl, NACCUBHOE MUTAHNUE, AKTUBHOE MMUTAHUE, aJalTalllH.

Ikckypeust Nel «YcioBust 0OUTaHUS KUBOTHBIX)
Pazpnen Ne2. Cpenabl oonTanus ;kuBOTHBIX (12 yacoB)

Hazemnas cpena oOutanus. JKuBoTHbIN Mup cym. OCOOEHHOCTb YCIIOBHM 0OUTaHUs U pa3HOOOpa3us
KUBOTHBIX TYHJIPBI, JIECOB YMEPEHHOW 30HBI, CTENEW, CaBaHH, NPEPUH, IMYCTbIHb, TPOIUYECKUX JIECOB,
TOPHBIX 00JacTel.

Boanast cpena oOurtanus. YciaoBusi 0OMTaHUs )KUBOTHBIX B Boje. OTIu4MsI OT yCJIOBUN OOMTaHMS Ha
cymie. [IpucrniocobneHust )KMBOTHBIX K *HU3HHU B Bojie. OCOOEHHOCTH KHU3HH )KMUBOTHBIX B MOPSIX M OKEaHax,
IIPECHBIX BOJI0EMAX.

ITouBa kak cpena oOMTaHUS >KUBOTHBIX. JKUBOTHBIM Mup mouBbl. [IpucnocoGiieHust KUBOTHBIX K
U3HU B 11o4Be. [louBeHHbIE )KUBOTHBIE U IIJIOJJOPOINE TIOYBBI.

JXuBoii opranusm Kak cpea oOUTaHUs KUBOTHBIX. [IpucnocoGieHus y >kMBOTHBIX K )KM3HM B JKHUBBIX
OpraHu3Max.

OcHOBHbIE MOHATHS: BUJJOBOE pa3HO0Opa3ue, MPUPOTHO-XUMUIECKHE 30HBI, CyIla, BOAOEMBI KaK KHIIIHUIIE,
OeHTOC, IJIAaHKTOH, [T0YBa Kak cnenuduyeckas cpea 0OMTaHUS KUBOTHBIX.
Pa3zpnen Ne3. buoruyeckue OTHOLIEHUS B KU3HU KMBOTHBIX (20 yacoB)

[Tuma u ee posb B )KU3HU KUBOTHBIX. TUIIBI MUTAHUS )KUBOTHBIX. PaCTUTENBHOSIIHBIE U TIOTOSTHBIE
KHUBOTHBIC. JKHBOTHBIE- campodaru. AKTUBHOE W IaCCHMBHOE MUTaHME. YOEKUINA, YKPBITUA M >KUJIMILA
AKUBOTHBIX. OTHOLIEHUS JKUBOTHBIX C IPEACTABUTEISIMM JPYIMX LApCTB XKUBOM mnpupoxasl. Pacrenus B
KU3HU KUBOTHBIX. JKMBOTHBIE B J)KM3HU pacTeHUU. [InnieBple OTHOLIEHHS MEXAY XKUBOTHBIMHU Pa3IMYHBIX
BUJI0B. [IuieBblie cBA3U. XUITHUKHU U KepTBbl. OTHOLIEHUS «1apa3uT — X03siMH». Henuiiesble OTHOIIEHUS
MEXJY JKMBOTHBIMU  pa3nuuHblx BuaoB. Kommencamusm. Haxse6uuuectBo.  KBapTupaHTCTBO.
KoHKkypeHTHbIE U B3aUMOBBITOJJHbIE OTHOLIEHHSI MEXKAY BUAaMU. OTHOIIEHUS MEXAY *UBOTHBIMU OJHOTO
BUja: 00pa3oBaHUe Map, pa3MHOXKEHHE; CEMbsl, POJCTBEHHUKH, cocenu. Poaurenu u noromctso. 3abota o
notoMcTBe. ['pynmnoBoii 06pa3 xu3Hu. TeppuTopuaibHOE OBEJCHHE.

OcHOBHBIC NOHATHSA: BHYTPUBHUIOBBIC B3aUMOOTHOILIEHUS, TEPPUTOPUAIBHBIE B3aUMOOTHOIICHHUS,
KU3HEHHOE [TPOCTPAHCTBO, XULTHUK U )KEPTBA, MUILEBbIE CBSI3U, B3AUMHOE MPUCIIOCOOJIEHUE, COXKHUTENBCTBO,
B3aMMOIIOMOLIb, >KWIMILE XHUBOTHOIO, MHOT0OOpa3ue XHWIMIL: AYIUIO, HOPA, JIOTOBO, JIEKOMIIE, JIeKKa,
THE30.

Pa3nen Ne4. HexxuBasi npupoaa B :KU3HHU KUBOTHBIX (18 1yacos )

CBeT B XU3HU XKUBOTHBIX. CBET Kak »KoJorHuecKuil (akrop. OTHOIIEHUE KUBOTHBIX K cBery. Kak
KUBOTHBIE BOCIPUHUMAIOT CBET. JIHEBHOM, CyMepeUHbIi 1 HOUHOM 00pa3 )KU3HU KUBOTHBIX.

3Ha4yeHne BOJIbI B )KU3HU KUBOTHBIX. Boga kak HE00X0IMMOE YCIIOBHE KU3HU )KUBOTHBIX. BiIakHOCTH
KaK 3KOJIOTMUYeCKUil (akTop. DKOIOrnyeckue rpymibl AKUBOTHBIX IO OTHOIIEHUIO K Boje. Ilpucnocobnenne
KUBOTHBIX K pa3jIMYHbIM YCIOBHUSAM BIaXHOCTH. llocTymiieHne BOAbl B OpraHU3M JKUBOTHOIO U €€
BBIJICIICHUE.

3HavyeHne Tera Uil JKU3HEACATEIIbHOCTH JKUBOTHBIX. TemmnepaTypa Kak JKOJOTHYECKHH (hakTop.
TemnepaTypHsble IpeeIIbl )KU3HA. DKOJIOTMUECKUE TPYIIIBI )KUBOTHBIX 110 OTHOILIECHHUIO K TEILTY.

TemnepaTypHble ajmanTaluy XOJOJHOKPOBHBIX UM TEIUIOKPOBHBIX JKMBOTHBIX. JIBurarenbHas
aKTUBHOCTb U CIsUKa. Peakiuu y »HUBOTHBIX Ha U3MEHEHUs Temrneparypbl. CriocoObl peryssiuu Te-



IJIOOTAA4U Y dKUBOTHBIX.

3HaueHue BO3/AyXa B JKU3HM JKUBOTHBIX. ['a30BBIii COCTaB M [JBIKEHHE MacC BO3JyXa Kak
IKOJIOTHUYECKHE (aKTOPhl B JKU3HH KUBOTHBIX. KHCIOPON W YIJIEKHCIBIA Ta3 B KU3HU JKUBOTHBIX.
[Ipucnoco6enus y >kUBOTHBIX K U3BIIEYCHHUIO KHCIIOPO/Ia U3 OKPYXKarolieil cpe/pl. JIpIxaHne ;KUBOTHBIX.
OcHOBHbIE NMOHSITHA: OpPraHbl 3pEHUS] U OPraHbl CBEUCHHS, JHEBHBIC KUBOTHBIC, HOYHBIC >XHUBOTHBIC,
CBETOBOM PEXUM, COJIEp>KaHUE BOJbI, MOCTYIJICHUE BOJIbI B OPraHM3M, BBIJEIIEHHWE BOJABI U3 OpraHU3Ma,
XOJIOJTHOKPOBHBIE KUBOTHBIC, IBUTATENIbHAS aKTUBHOCTD, CIITUKA, OLICTICHEHHUE, TEIIOKPOBHBIE YKUBOTHBIE,
OKHCJICHHUE, Ta30BbIi cocTaB aTMoc(hepsl, coliep:kaHre KUCIOPOa B BOJE, AbIXaHHE BOJAHBIX KHUBOTHBIX.
Jlabopamopnasa padoma. Peaxuus 10X/1€BbIX YepBEN Ha Pa3IMUHYIO BJIAXXHOCTb IIOYBBI.

Jlabopamopnaa paboma. J|puxxenue aMmeObl IpU Pa3HbIX TEMIIEpATypax.
Jomawmnns npakmuyeckan padoma. CpaBHEHHE TPUCTIOCOOTICHNN MIICKONUTAIOMINX K BO3IYIIHON U
HA3eMHOU cpeiaM >KU3HH.

Pa3zpnen NeS Ce30HHBIC HI3MEHEHHS B )KU3HM KUBOTHBIX (4 yaca)

Ce30HHBIC HM3MCHCHHSI B JKM3HU J>KMBOTHBIX KaK MPHCIIOCOOJICHHE K HM3MEHSIONUMCS YCIOBHSIM
cyumectBoBanus. Ouenenenue. Cnsuka. [Ipucnocobnenus wmopdonorunueckue, (U3HOIOTHUECKHE U
noBefieHYecKre. Murpamnuu 1 KoueBKu. Murpaium Kak mpucrnoco0IeHHe K CE30HHBIM U3MEHEHHUSIM yCIIOBUM
oOuTaHMsL.

OcHOBHbIE IOHATHSA: OIICTICHEHUE, CIISTYKA, JTMHA CBETOBOTO JIHSI, MUTPAIIMH, KOUEBKH.

Jlabopamopuaa paboma. Bausinue ce30HHBIX U3MEHEHUI Ha pa3BUTHE HACEKOMBIX, BCTPEUYAIOLIUXCS Ha

MIPUIIKOJIBHOM Y4aCTKe.

Jlomawnas npakmuueckasn padoma. GeHonorndeckre HabIOIEHUS 3a )KUBOTHBIMU 3UMOM M BECHOM.
Paznen Ne 6 UnciieHHOCTD KMBOTHBIX (4 Yaca)

[Momynsimuu KUBOTHBIX. CBSI3b MEXAYy MOMYIAUUAMU. UUCIEHHOCTh M TUJIOTHOCTH MOMYJISIUH.
Konebanus 4uciaeHHOCTH MOmyssiui. PoxmaeMocTh, CMEPTHOCTh, KOJEOAHUS YHCICHHOCTH >KUBOTHBIX.
Benbiiky unciaeHHocT. JJuHamMuka 4McIeHHOCTH Pa3InYHbIX BUIOB )KMBOTHBIX.

OcHoBHbIE TOHATHSA: 00JACThb PACHpPOCTPAHEHUS, HEOJHOPOAHOCTh CpENbl, IUIOTHOCTh HAaceJeHus,
YHCIIEHHOCTD MOMYJISILIY, TUHAMHKA YUCIEHHOCTH.
Jlabopamopnasa paboma. OnpeieieHue YUCIESHHOCTH U TIJIOTHOCTH TOIYJISIIUN )KUBOTHBIX.

Pa3zpeaNe 7 U3MeHeHus B AKUBOTHOM Mupe 3emuin (84acos)

W3menenus B xKUBOTHOM Mupe 3emiu. VcuesHyBIIMe M HCYE3aIOUINE BHUABI JKUBOTHBIX. [IpudmHbI
COKpAIIIEHHs] YHCIICHHOCTH BHUJOB JKMBOTHBIX. BbIMUparoue u BbIMEpIINE BUJIBI KUBOTHBIX. EcTecTBeHHOE
BbiMUpaHue. OxpaHa XHUBOTHBIX. Penkue u oxpaHsemble XuBOTHble. Kpachas kuura. OxpaHsiembie
TEPPUTOPHUU: 3aIMIOBETHUKH, 3aKa3HUKHU, HAITMOHAJIbHBIE TTAPKHU, TUTOMHHKH.

XKuBotHble U uenoBek. Mcropus CTaHOBIIEHHS B3aHMMOOTHOIICHMM 4YelOBEKa W IKUBOTHBIX.
OpomaimiHMBaHUE JKMBOTHBIX. BriusHue uenoBeka Ha Jukyro mnpupoxy. Oxora u mpombicen. KUBOTHbBIC
HACEJICHHBIX MYHKTOB. JKuiibe yenoBeka Kak cpefa OOMTaHUs KUBOTHBIX.

OcHOBHbIE NOHSITHSI: MHOTOYHCIICHHBIC BHJbl, MAaJOYUCIECHHBIE BHJIbI, JCATEIHHOCTh  YEIOBEKA,
3arpsi3HeHus. KpacHast kHura, ucuesaroiiye BUAbl, OXpaHa KUBOTHBIX, KHUIIbE YeJIOBEeKa KakK cpefa oOuTaHus
JUTSI 5KUBOTHBIX, 3aKa3HUK, HAIIMOHAIBHBIN MapK.

IkekypcuaNe2. Dxckypcuss Ha OJHY M3 ONMXKAMIIMX OXPaHAEMBIX MPUPOIHBIX TEPPUTOPHIA
(MaMsSITHUKOB MPUPO/IbI) UK B KpaeBEAUECKUN My3€eH.

TemaTu4eckoe IVIAHUPOBAHUE MTPOTrPaMMbI «IKog0TNA»

Nen/m Tema Bcero
YacoB

1 JKOJI0T Sl ’)KUBOTHBIX: pPa3/iel HAYKH U y4eOHBbIH npeaMeT 2

2 Paspnen Nel. YcnoBus cyuecTBOBaHUSA JKMBOTHBIX 4

3 Paznen Ne2. Cpenbl 00UTaHMS S KUBOTHBIX 12

4 Paznen Ne3. Buornueckne OTHOIIEHUS B :KH3HHU KHBOTHBIX 20

5 Paznen Ne4. He:xxuBasi npupoaa B sKU3HU KUBOTHBIX 12

6 Paznen NeS Ce3oHHble H3MEHEHHS B KU3HH JKHBOTHBIX 4

7 Paznea Ne 6 UnciaeHHOCTDH JKHBOTHBIX 4




Pa3znenNe 7 U3MeHeHusl B :KUBOTHOM MHpe 3eMJIu 8
3aK/II0YUTEeNbHBIN YPOK N0 KYypCY «JKOJ0TUs }KUBOTHBIX) 2
HUTOIro 68




KaJIeH[lapHO-TeMaTI/I‘IeCKHﬁ IUIaH MporpaMmmabl BHeypO‘lHOﬁ AeHATCJIBbHOCTH

«IKOJIOTHS»
No JlaTa Tema Conep:xkanue TeMbl Buab! 1eiTe IbHOCTH yYaluuxcs
Beenenue. JK0J10rus ;KkMBOTHBIX: pa3/ies] HAYKH M Y4eOHbIii npeamer (2 1)

1.1 BBenenne. JxoJiorus DKOJIOTHUS KUBOTHBIX: pazzien Hayku | OnpenessioT NOHATHE «IKOJIOTHS JKUBOTHBIX». Xapak-
JKHBOTHBIX: pa3je] HAYKH | U y4yeOHbli mpeamer. buocdepnas | Tepusyrot 6mocdepHyIo poib KHUBOTHBIX Ha IIAHETE
U y4eOHBbIil mpeMeT. pOJb KMBOTHBIX Ha miaHetre 3emuis. | 3emuts. [IpuBoaAT mpuMepsl BIUSHUS )KUBOTHBIX Ha

MHuorooOpa3ue BIUSHHS JXUBOTHBIX | OKPYKaOHIyIo cpeay. OnucpeiBatloT 0COOCHHOCTH B3aH-
Ha OKPY>KaIOIIYI0 Cpemy. MOJICHCTBUS )KUBOTHBIX C OKpY>Kalollel cpeoi. Yua-
CTBYIOT B 00CY>KACHHUHU MPOOIEMHBIX BOIPOCOB. [ 0TOBST
KpaTKue COOOIIeHUsI.
Pa3zpnen 1. YciaoBus cylecTBOBaHUSA )KUBOTHBIX (2 1)

2.1 Cpena oduranus Cpena oOutanus. Cpensl sxu3HH. | [IpuBOIAT mpuMepsl MHOTOOOpa3Hsl yCIOBUNM OOUTAHUS.
“KHBOTHBIX H YCJIOBHUS cy- | MHorooOpasue ycnmoBwid  cpenbl. | XapaKkTepu3yroT Cpeabl )Ku3HU. ONHICHIBAIOT B3aUMOCBS3H
1IeCTBOBAHHUS. [Ipenensl cymiecTBOBaHMS KHU3HU. | OpraHU3Ma U cpeibl oouTanus. Onpeaensior npeaeibHble

AnanTanuu. YCJIOBHSI CYIIIECTBOBAHMSI )KUBOTHBIX.
OnpenensitoT NOHATHS «aBTOTPO(DBD), «TeTEPOTPOPHI»,
«IMaCCUBHOE MMUTAHUEY», AKTUBHOE MUTAHHE.
3.2 IkcekypeusaNel «Yeaousi | Cpena obutanus. Cpezasl xku3HH. | PaboTa ¢ MHCTpYKTHBHBIX KapTOYeK 1Mo alroputmy. Pabora

00MTAHHUS KHBOTHBIX».

MHoroo6pa3ue  yclIOBUH  Cpebl.
[Ipenensl CylIecTBOBaHUS JKU3HHU.
Ananranuu.

B MaibIx rpynnax. CocraBieHue oryeta. deHonornueckue
HaOJIFOICHYSL.

Pa3znen Ne2. Cpenbl o0uTaHus ;kuBOTHBIX (124acoB)




XapakTepu3yloT Ha3eMHO-BO3IYIIHYIO Cpeny OOWTaHWS.

OnucelBalOT MPUCIIOCOOTEHUS] y KUBOTHBIX K >KU3HU B
HA3eMHO-BO3AYIIHOM cpene. ONMUChIBAIOT KUBOTHBIM MU
cymu. XapakTepu3ytoT 0COOEHHOCTH YCIOBUN OOUTaHUS U
pa3HooOpa3ue J>KMBOTHBIX TYHJAPHI, JIECOB yYMEpPEHHOH
30HBI, CTENEHW, CaBaHH U NPEPHil, IIyCTbIHb, TPOIMUYECKUX
JecoB, TOpHBIX obnacteil. IlpuBoasaT mnpuMepsl BUIOB
KUBOTHBIX OoOuTaTenel TyHApPHI, JIECOB YMEPEHHOH 30HBI,
CTEeleH, CaBaHH U IPEpUM, IIyCTbIHb, TPOIIMYECKHUX JIECOB,
ropHbIX obsacteid. IlpuBoasT mnpumepbl ajgantanuii y
JKUBOTHBIX K BBICOKHUM TEMIIEPATYPaM U HEAOCTATKY BOJIBI.

XapakTepu3yloT BOJHYIO cpemay oburtanus. ONHCHIBAIOT
ycloBUsL OOUTaHUsl KUBOTHBIX B Boje. OOBSACHSIOT, YeM
OTJIMYAIOTCSI YCJIOBHS CYIIECTBOBAHMS JKUBOTHBIX B BOJIE
OT YCJIOBUH CyIlIeCTBOBaHUA Ha cyiie. [I[puBoasT mpumepsl
MIPHUCIIOCOOJICHHI )KUBOTHBIX K JKU3HH B BoJie. OOBSICHSIOT
OCOOCHHOCTH >KM3HHU >KMBOTHBIX B MOpSIX M OKEaHax, B
npecHbIX  BojmoeMax. [IpuBomsAT  mpuMepsl  BUJIOB
JKUBOTHBIX — OOMTAaTeNIel MOPEH,

4.1 HaszemHo-Bo31ymiHas KuBotHbie  TyHapbl.  JKUMBOTHBIE
cpeaa sKM3HM: TYH/ApA, JIECOB YMEPEHHOU 30HBL. JKMBOTHBIE
Jieca yMepeHHOii 30Hbl, CTEIEH, CABaHH U MPEPHIL.
CTeNH, CABAHHBI
npepuu.
5.2 HazemHo-Bo3ayiHas JKuBotHble mycTBIHB. JKHMBOTHBIE
cpena )KU3HHU: YCTHIHM, TpONMYEeCKUX JecoB. KHBOTHbIE
TPONUYECKHe Jieca U Top- | TOPHBIX o0JacTeil.
Hble 00J1aCTH.
6.3 Boanas cpena ku3Hu. Boma — nmom juist KMBBIX CYIIECTB.
YcnoBus oOuTaHMs KUBOTHBIX B
Boge. Omimuus OT  yclIOBUH
oOuTaHus Ha cyuie. [Tpu-
crioco0JIeHus Y KMBOTHBIX K XHU3HU
74 Boxnas cpena usnu. B Bojme. OcoOeHHOCTH  >KM3HHU
JKMBOTHBIX B MOpAX, OKC€aHax MU
MIPECHBIX BOJOEMAaX.
8.5 7KvBOTHBIN MUP NOYBBI. [TouBa kak cpema OOUTAHHS KU-

BOTHBIX. JKMBOTHBIC, OOHMTAIOIINE B
IIOYBE. [TpucnocobneHus y
KUBOTHBIX K JKU3HH B IIOYBE.
[louBeHHBIC JKMBOTHBIE M  ILIO-
JIOPOJIAE TTOYBBI.

XapakTepusylT MOYBY KaK Cpey OOWTaHUS >KUBOTHBIX.
OOBSCHAIOT, YeM YCIOBUS CYIIECTBOBAHUS IMOYBEHHBIX
JKUBOTHBIX OTJHMYAIOTCA OT YCIOBUH CyIIECTBOBAaHUS B
npyrux cpeax. ONHMCHIBAIOT KUBOTHBIH MHpP TIOYBHI.
[IpuBoAT pUMeEpPHI TPUCIIOCOOICHUN KUBOTHBIX K KU3HU
B mo4Be. OOBSICHSIIOT B3aUMOCBSI3b ITOYBEHHBIX JKUBOTHBIX




9.6 7KuBoii opranusm Kak OcobenHoctu OpraHU3MEHHOM | XapakTepU3yIOT KUBOW OpPraHW3M Kak cpedy OOWUTaHUS
cpena oduTaHus. cpenpl  ku3HU. [lapasuTuueckuii | KUBOTHBIX. IIpUBOIAT mpUMeEphl MPUCHOCOOJIEHUS Yy
o0pa3 KHM3HH: IUIIOCHI W MHHYCHI. | )KUBOTHBIX K JKM3HHM B JKMBBIX OpraHm3max. Ha3zbpiBaroT
BHyTpeHHUE W BHEIIHHE Napa3uThl. | OCOOEHHOCTH OPraHU3MEHHOW cpelbl Ku3Hu. llpuBomsT
Kax KUBOTHbBIE- X035€Ba | IPUMEPHl  JKUBOTHBIX — BHEUIHUX U BHYTPEHHHX
3aIMILIAIOTCS OT Iapa3uTOB. napasutoB. [lpuBomAT mnpuMepsl NPUCHOCOOIEHUN Y
JKUBOTHBIX-X035€B, KOTOpbIE IIO3BOJISAIOT UM 3allMINATHCS
OT [apa3HTOB.
Pa3znen Ne3. buornyeckue OTHOIIEHUS B dKM3HU KUBOTHBIX (20 yacoB)
10.1 IInma u ee pob B s5ku3HM | Tunel nuTaHus JKUBOTHBIX. Pac- | XapakTepusyloT THUN NHUTaHUS >KUBOTHBIX. CpaBHMBAIOT
JKMBOTHBIX. TUTENBHOSIHBIE U IJIOTOSIAHBIE | aBTOTPO(dHBIN U reTepoTpodHblii THNbl nutanusi. Co-
KHUBOTHBIE. JKHMBOTHBIE-canpo(aru. | CTaBISAIOT CXeMy — KJIACCH(PHUKALNIO KUBOTHBIX MO THITY
AKTHBHOE U IACCUBHOE NMUTAHUE. nuuy. llpuBoadT npumepbl pacTUTENbHOSIHBIX U ILIO-
TOSIIHBIX, HACEKOMOSIIHBIX W BCESTHBIX JKUBOTHBIX; KHU-
BOTHBIX-(DUITBTPATOPOB, YKUBOTHBIX-CAanipoaros.
XapakTepus3ylOT M CpPaBHUBAIOT AKTUBHOE M IIaCCHBHOE
nutadue. [lpuBoAsT npuMeEpsl AaKTUBHO U IACCHUBHO
MATAIOIINUXCS KUBOTHBIX.
11.2 Yoexuma, ykpoiTus u | Kuimme kak cpena oburanus M | XapakTepH3ylOT JKMIIHMILE KaK cpely OOMTaHUsS W OJHO U3

JAKNJINIA JKUBOTHBIX.

OIHO W3 BaXHEHIIMX YCJIOBUH
CYILIECTBOBAaHHUS >KMBOTHBIX.  [ms
4ero KUBOTHOMY JKU3HEHHOE

IIPOCTPAHCTBO. ['71e crpsATaTbes 1on
BOJIOM 1 Ha cyuie. PazHooOpasue

BOKHEHIIMX  YCIIOBHH  CYIIECTBOBaHHS
OnuceiBalOT pazHo00pa3ue KUJIHILL.
OnpeaenstoT NOHATHUS «OKUIIUILE >KUBOTHOTOY, «IYILIOM,
«KHOPay, «JIOTOBOY, «JICIKOUIIIEY, «ICKKA», «THE3I0»

JKHNBOTHBIX.




12.3

OTHoOlIEeHNsI KMBOTHBIX C
NpPeICTABUTEISIMH JIPYTUX
HAPCTB KUBOW NPHPOALI.
Pacrenus B JKM3HH
“KMBOTHBIX.

JKuBotHble 1 pacTeHus. B3aumHoe
BIIUSHUE JKUBOTHBIX M PACTCHUMN.
JXKuBoTHbIE-BEreTapHaHIbl. 3€JIECHbIE

YacTH PACTCHHA — THINA IS
JKUBOTHBIX. Pacnpoctpanenue
IUIOJIOB M CEeMSH  pacTeHUM
KUBOTHBIMH. ’KuBoTHBIC u
MHUKPOOPTaHU3MBI (6akTepum,
BUPYCHI).

[IpuBoasT mMpUMeEpsl TUIOAOSAHBIX, 3EPHOSAHBIX H Ce-
MEHOSIIHBIX JKMBOTHBIX W JKWBOTHBIX, MHTAIONIMXCS 3€-
JICHBIMH 4YacTsIMU pacTeHui. OOBACHIIOT OHOJIOTHYECKOEe
3HAYEHHE PacIpOCTPAHEHHS IUIOJIOB U CEMSH JKUBOTHBIMH.
XapakTepu3yloT BIUSHHUE )KUBOTHBIX Ha PACTUTEIBHOCTD B
MecTax BOJONOS W OT/AbIXa; BIUSHHE  KOIBITHBIX
KUBOTHBIX HA COCTOSTHUE AaCTOMIII.

OnuchIBaIOT CBSI3b <OKUBOTHBIE W MHKPOOPTAaHH3MBD».
VYKa3bpIBalOT pOJb MUKPOOPTaHU3MOB B JKU3HH KHBOTHBIX.
[IpuBomsit mpumepsl OaKTepHATIBHBIX, BHPYCHBIX U
IpUOKOBBIX 3a00JICBaHUI KUBOTHBIX.

13.4 7KuBOTHBIE B )KH3HU 3HaueHHe JKMBOTHBIX B JKH3HHM | XapaKTepPHU3YIOT 3HAYCHHE JKUBOTHBIX B JKU3HH PACTCHHU.
pacTreHuii. pacrenuii. JKuBotHble — aucToenpl | OMUCHIBAIOT OHMOJIOTHYECKHE OCOOEHHOCTH KHM- BOTHBIX-
u napasutbl. ONbUICHHE DPACTEHMH | JIUCTOCIAOB M JKHBOTHBIX-TTAPa3UTOB. [IPUBOAAT mpUMEpHI
KUBOTHBIMH. HacexkoMosiiHBIE | )KUBOTHBIX-JIUCTOEOB W mapasuToB.  OOBACHSIOT
pacTeHus. OMOJIOrMYECKOe 3HAUYEHUE OIBUICHUS [UIsl PACTEHUH U
KHUBOTHBIX. ONMCHIBAIOT OHONOIMYECKHE OCOOEHHOCTH
HAaCEKOMOSIHBbIX  pacteHud.  lIpuBomsr IIPUMEPBHI
JKUBOTHBIX — ONbUIMTENEH pacTeHuil. [TpuBoaaT npumepsl
HaCEKOMOSIIHBIX PACTCHUM.
14.5 IuieBbIe OTHOLICHUSA Turbl OTHOIIEHUI MEXy | XapakTepU3yrT OTHOILICHUSI MEXKIY KUBOTHBIMH Pa3-

MEXKAY )KUBOTHBIMHA
PA3JUYHBIX BH/10B.

YKUBOTHBIMH Pa3HbIX BUJIOB.
XHWIIHUKYA U )KEPTBBHI.

Cr1oco0BI 3alUTEI OT XHUIIHUKOB.
[Tapa3utsl u X03s51€Ba.

["'He310BOI Tapa3sUTU3M. .

JIMYHBIX BUJIOB.
[TpuBoasT MpUMEpPHI Pa3INIHBIX (HOPM B3aUMOICHCTBHS
MEX]Ty ’KUBOTHBIMH.

OrnpenensioT NUILEBbIE CBA3U.

CTposT nuieBbIe UEMH.

Paznnuaror XHUIIHUKOB U )KCPTBHI.

XapakTepuszyloT OHMOJIOTHYEeCKHe OCOOCHHOCTH XHUIHUKOB




15.6

IInmeBbie OTHOIICHUS
MEXKAY KUBOTHBIMH
Pa3JM4YHbIX BUIOB.

U JKEPTB.
[IpuBoasT MpuMeEpHI Pa3HOOOPA3HBIX CIIOCOOOB 3ALTUTHI OT
XHUIITHUKOB.

XapakTepu3ylT OTHOUICHHUS «I1apa3uT — XO35MH», IPUBO-
JSIT IPUMEPBI.

OnuceIBalOT rHE30BOM MMapa3UTU3M.

16.7 HenuieBbie 0OTHOILIEHHUS Kommencanusm (HaxaeOHUYECTBO U | XapaKTEPHU3YIOT HAXJIEOHUYECTBO M KBAapPTHUPAHCTBO Kak
MEXKIY KHBOTHBIMH KBapTHUPAHCTBO). (dhopMbI KOMMEHCATH3Ma.

PA3JINYHBIX BH/IOB. KuBoTHBIC-HAXJICOHUKH W KUBOT- | [I[puBOASAT  TIpUMEpPBI  KUBOTHBIX-HAXJICOHUKOB u
HBbIC-KBapTUPAHTHI. YKUBOTHBIX-KBapTUPAHTOB.
B3aumoBBITOIHBIC otHotIeHUs1 | ONMHUCHIBAIOT KOHKYPEHTHBIE W B3aHMMOBBITOJHBIC OTHO-

17.8 HenuieBbie OTHOIIEHHsT | MEXKIY )KHUBOTHBIMHU. HICHUST MEXIY >KMBOTHBIMU Pa3MYHBIX BHJIOB KakK IpH-
MEKAY KUBOTHBIMU KOHKypeHTHI)IG OTHOIICHHA MCKIY CII0COOJICHUS K COBMCCTHOMY OOUTAHUIO.

PA3JIMYHBIX BHIOB. BHJIaMHU. [IpuBonaT mpuMepbl B3aMMOBBITOAHBIX U KOHKYPEHTHBIX
OTHONICHUN MEXTy KUBOTHBIMH.

18.9 OTHOLIEHUSI MEKTY [Towck u BEIOOP OpayHOTrO MapTHEpa. | XapaKTEePU3yOT OTHOIICHUS MEXKIY JKHUBOTHBIMH OIHOTO
JKMBOTHBLIMH OJ{HOT'O BH/A: | 3allaXxOBbIe, 3ByKOBBIC U 3pUTEIbHBIC | BUIA. ONHUCHIBAIOT BHYTPUBHIOBBIC B3aWMOOTHOIICHUS,
oOpasoBaHue mnap, CUTHAJIBl. YXa)KUBaHUE. CBS3aHHbIE ¢ OOpa3oBaHMEM TMap ¥ Pa3MHOKEHUEM.
pa3MHoOKeHMe. OnuceiBalOT OCOOCHHOCTH IOMCKa M BBIOOpa OpadHbIX

MapTHEPOB Yy Ppa3IMYHBIX BUJOB KUBOTHBIX. [IpuBomsT
IPUMEPHI 3aaXOBBIX, 3BYKOBBIX U 3pUTEIIbHBIX CUTHAJIOB Y
KUBOTHBIX. [IpHBOIAT mpUMEpHl YXaKUBAHHS Y

19.10 OTHoOLIEeHUS MEKIY Ponutenu u moromctBo. 3a60Ta 0 XapakTepus3ylOT OTHOILIECHUS MEXIY >KMBOTHBIMU OIHOTO

JKUBOTHBIMH OJHOI'0 BHAA:
ceMbsl, POJICTBEHHUKH,
coCeaH.

nmotoMcTBe. ['pyrnmnoBoi oopas
®u3HU. JIuaepsl ¥ O JUUHEHHBIE.
TeppuropuanbHOE TOBEICHUE

Buaa. ONMUCHIBAIOT B3aMMOOTHOIICHHUS MEXKAY POTUTEISIMH
U TOTOMCTBOM.  XapaKTEepHU3yIOT  OCOOCHHOCTH U
OOBSICHAIOT 3HAUYEHUE TPYNIOBOro o0Opas3a XHU3HH y KH-
BOTHBIX. [IpMBOISAT TpUMEpHl M OIUCHIBAIOT IOBEICHUE
KUBOTHBIX, BEIyIIUX TPYNIIOBOI 00pa3 >xu3au. [ITpuBoast

Pa3znen Ned4. He:xkxmBasi npupoja B :KU3HH KUBOTHBIX (1249acoB)




20.1

CBeT B )KH3HM ;KMBOTHBIX.

CeT B KHU3HU KUBOTHBIX. CBET Kak
sKosoruueckuii hakrop. OTHOIIEHUE
KUBOTHBIX K cBery. Kak >xuBOTHBIE
BOCIIPUHUMAIOT  CBET.  JIHEBHOM,
CYMEpEYHBIN U HOYHOU 00pa3 )KU3HU
KUBOTHBIX.

(Indposas nadopaTtopus Relton ¢
AATYUKOM)

OnuceiBalOT OTHOLIEHUE MXUBOTHBIX K CBETY. XapakTe-
pU3YIOT CBET Kak »JKojoruueckuii Qakrop. IIpuBomsT
IIPUMEPBI THEBHBIX, HOYHBIX M CYMEPEYHBIX KUBOTHBIX.
OOBACHAIOT 0COOEHHOCTH PacIpOCTPAHEHHs KUBOTHBIX B
3aBHUCUMOCTH OT CBETOBOro pexuma. Omnpenenstor
IOHATHS KOPTaHbl 3PEHUS», «OPraHbl CBEYCHUSD,
«JIHEBHBIEC JKUBOTHBICY, HOYHBIE KMBOTHBIC», «CBETOBOU
PEXKAM»

21.2

Boaa B ’KM3HH JKHBOTHBIX.

3HayeHue BOJbI B )KU3HU JKUBOTHBIX.
Bona xak HeoOXoanMoOe yCIIOBHE IS
KHU3HU S>KUBOTHBIX. BlakxHoCcTh Kak

IKOJIOTHYECKUN daxrop.
DKOJIOTUYECKHE TPYIIbI KHUBOTHBIX
o OTHOIIICHHIO K BOJIE.

HpI/ICHOCO6HCHI/IC KHNBOTHBIX K
Pa3iIMiYHbIM  YCJIOBUAM BJIAXKHOCTH.
HOCTYHJ'IGHI/IG BOJIbl B OpraHu3M
KHUBOTHOI'O M €€ BBIJICIICHHUC.

OnucelBalOT 3HAYEHUE BOJBI B JKU3HU JKUBOTHBIX.
XapakTepusyloT BOAY Kak HEOOXOJMMOE YCJIOBHE KU3HU
JKUBOTHBIX. XapaKTepU3YIOT BIAXHOCTh KakK JKOJIO-
rudeckuii paxTop. COCTaBISAIOT cXeMy «DKOJOTHUECKUE
IpyNNbl KUBOTHBIX MO OTHOLIEHHIO K Bojae». [IpuBoast
IpUMEpPHl  TIPUCIIOCOOJICHUN KUBOTHBIX K Pa3IUYHBIM
YCIOBUSAM BIaXHOCTU. OMHUCHIBAIOT MPOIECC MOCTYIUICHUS
BOJBI B OpraHW3M JKMBOTHOTO H €€ BBIJICJIICHUE.
OmnpenenstoT MOHSITHS «cojaepxKaHue BOJIBI»,
«TIOCTYIICHHE BOJBI B OPTaHU3M», «BBIJICICHUE BOJBI M3

223

JlaGopaTopHas pabdora
«Peakuus D0:XIeBbIX
yepBeil Ha Pa3/InYHYI0
BJIA’KHOCTb MOYBbD)

3Hauenue BOJAbI B )KU3HU )KUBOTHBIX.
Bopa xak HeoOX0IMMOE YCIIOBHE IS
KU3HU >KUBOTHBIX. BIaXXHOCTH Kak
IKOJIOTHYECKUN daxrop.
[IpucnocoOnenre  KUBOTHBIX K
Pa3iIM4HbIM  YCJIOBHUAM BJIAXKHOCTH.
[Toctynienne BoAbl B OpPraHHU3M
YKUBOTHOTO U €€ BBIJICTICHUE.
(Hudposas nadGoparopusi Relton ¢
JATYHKOM)

Habumonaror 3a noBezeHHEM J105KJIEBBIX YE€pBEH B cajiKax-
TeppapuyMax B YCJIOBHUSAX HEIOCTaTKa U HOPMAJIbHOI'O
KOJIMYECTBA BIIary B rouse. CTaBsT 1elb HAOTIOACHHUS.




23.4 Temneparypa B KU3HH 3HaueHue Temua A oku3HedesA- | OOBACHAIOT 3HA4YE€HHE TeEIUla MU KU3HEIESTEIbHOCTH
JKHBOTHBIX. TEIBHOCTH  KMBOTHBIX.  Temrie- | )KUBOTHBIX. XapaKTepU3ylOT TeMIepaTypy KakK 3KOJo-
paTypHbIE npeJiesbl KU3HU. | Tudeckuil pakrop. CocTaBIAOT cxeMy «DKOJIOIMYecKHe
XO0JIOJHOKPOBHBIE U TEIUIOKPOBHBIE | IPYIIIBI AKUBOTHBIX 110 OTHOLIEHHIO K Terty». IIpuBonsir
’KUBOTHBIE. TemnepaTypHble | IpUMepbl XOJIOAHOKPOBHBIX U TEMJIOKPOBHBIX KUBOTHBIX.
ajanTalud  XOJOJHOKPOBHBIX M | ONHUCHIBAIOT  pEaklMM  JKMBOTHBIX ~Ha  HM3MEHEHMs
TETIIOKPOBHBIX ’KUBOTHBIX. | TEMIEPATYpbl.  YKa3blBalOT ~ CIOCOOBI  peryssLuu
JlBUrarenabHas akTUBHOCTb U CIIYKA. | TEIUIOOTAA4YM Y )KUBOTHBIX.
Peakiiuu y »KUBOTHBIX Ha u3MeHeHMs | ONpenensioT IOHATUS «XOJOJHOKPOBHBIE >KHBOTHBIEY,
temneparypbl. CrocoObl peryialuy | «IBUIaTeIbHAsi AKTUBHOCTB», «CISYKa», «OLCIICHEHHEN,
TEIUIOOTAYU Y KUBOTHBIX. «TEIIOKPOBHBIE JKUBOTHBIEN.
24.5 JlabopaTopnas padora 3HaueHuUE TerIa JUls JKU3Hees- Ompenenstor BpeMs 00pa3oBaHHsA JOKHOHOKEK aMeObl

«/IBu:xkeHue amedbI pu
Pa3HBIX TeMIepaTypax»

TEIBHOCTH )XUBOTHBIX. Temre-
paTypHbI€ IPeeIbl )KU3HH.
X0JI0AHOKPOBHBIE U TEINIOKPOBHBIE
KUBOTHBIE. TeMmnepaTrypHbie
a/lanTanuy X0JIO0AHOKPOBHBIX U
TETJIOKPOBHBIX JKUBOTHBIX.
JIBuraTenbHasi akTUBHOCTD U CIISTYKA.
Peakuuu y >KMBOTHBIX Ha U3MEHEHUS
temreparypbl. CiocoObl peryssiuu
TEIUIOOTA4H Y )KUBOTHBIX.
(Indposas nadopaTtopus Relton ¢
MMKPOCKOIIOM)

[P KOMHATHOM TeMIIepaType U MPHU OXJIAKICHUU.

Oo6opynoBanue: nudpoBOii MHKPOCKOIN, MpeIMeTHOe
CTEKJIO, IJIA3HAS NMHUIIETKA ¢ Y3KUM HOCHMKOM, CTAKaH €
KHNSAYEHOW BOJOI, OXJAXKIEHHOH 0 KOMHATHOM
TeMIEePATYPbl, KYJbTypa aMEéObl 00bIYHOM, CTAKAHYMK

C MCJIKO HAKOJIOTBIM JbA0OM U3 KUNAYE€H0 BO/bI.

Xox paboTht

1.TToaroroBpTe MUKpOCKOT K padoTe. Ha mpenMeTHOE CTEKIIO HAHECTH
MUMETKON OJHY KaIUTI0 M3 COCyAa C KyJIbTypodl amMEOBl OOBIYHOM.
Onwmire oBefeHne aMED, MOMABIINX B ITOJIC 3PCHUS.

2.JIobaBpTe OmHY KaIlTl0O BOOBl KOMHATHOH  TeMIIEpaTypHI.
[TonabOnromaiiTe W ONHUINHUTE TMOBeJCHWE aMEO (3amucH BOIUTE B
Tadnuie).

3. OctopoxxHo n00aBbTe 1-2 Kamau Tajaol BOJBI M3 CTaKaHYUKa CO
npaoM. OTMEThTE, KaK U3MEHUIIOCH MOBEACHHE aMED.

4. CremaiiTe BBIBOJIBI TIO pe3yIbTaTaM HAOTIOICHUI.




25.6 KucJsiopoa B :xxu3Hu 3HaueHue BO3TyXa JIJIS JKUBOTHBIX. OOBSCHSAIOT 3HAYEHHE BO3/1yXa B )KU3HU KUBOTHBIX.
JKHBOTHBIX. ["a3oBbIit cocTaB BO3IyXxa U XapakTepu3yroT ra30BbIid COCTAB U JBUKCHHE MACC
JBUKEHHE MacC BO3AyXa Kak BO3/yXa KaK YKOJIOTHICCKUE (PaKTOPHI B )KU3HU KUBOTHBIX.
IKOJIOTHYeCKre (PaKTOPHI B )KU3HU CpaBHUBAIOT KOJIMYECTBO U JOCTYIMHOCTh KUCIOPOa B
KUBOTHBIX. Kucimopon u pasHbIX cpenax xku3Hu. CoctaBisoT cxemy «Kucmopos u
YTIICKUCIIBIN Ta3 B )KU3HU )KUBOTHBIX. | YITIEKHCIBINA Ta3 B KU3HU KUBOTHBIX». [IpuBOIAT
[TpucnocoOneHus y >KMBOTHBIX K MPUMEPHI TPUCIIOCOOTICHHI Y )KUBOTHBIX K U3BJICUCHUIO
M3BJICYCHUIO KUCIIOPOIa U3 KHCJIOPO/JIa U3 OKpYysKaroliel cpenibl. OMUCHIBAIOT MPOIIece
OKpyKaronien cpezpl. J[pixanue JBIXaHUS )KUBOTHBIX, OOBSCHSIOT €r0 OMOJIOTHIECKOE U
KUBOTHBIX. 9KOJIOTMYECKOe 3HaUeHre. Ha3bIBatoT Opransl JbIXaHUs y
JloManHsisi NpaKTHYeCKasi padoTa | BOJHBIX M HA3EMHBIX KUBOTHBIX.
«CpaBHeHne Hpncnocoﬁﬂeﬂnﬁ Onpeaensﬂor MMOHSATHS «OKHUCIICHHE), «T'a30BbIil COCTaB
MJIEKOIMTAIOIIMX K BO3yLIHON arMocheprD. 5
HA3EMHOIi CPeIAM KH3HI» 3anoHsIOT TaOIUILY, B KOTOPOH JOJKHBI OBITH OTPaXKEHBI
9KOJIOTMUYECKUE TPYIIBl MIEKOMUTAOLIUX, TPEICTABUTEIN
9THX SKOJOTHYECKHUX TPYII U YEPTHI MPUCTIOCOOICHHOCTH
K cpenie oOuTaHusl.
Pa3nen NeS Ce3oHHble U3MeHeHHsI B }KU3HH KUBOTHBIX (44aca)
26.1 Ce30HHbIE U3MEHEHHS B Ce30HHBIC W3MEHEHHWS B IKH3HU | XapaKTePU3YIOT CE30HHBIC U3MCHEHUS B )KU3HH KUBOTHBIX

JKM3HU KUBOTHBIX.
Cnsiuka u oneneHeHue.
JlaGoparopHnas padora
«Ce30HHBIC U3MECHEHHS B
JKM3HH HACEKOMBIX»

JKHUBOTHBIX KakK HpI/ICHOCO6JIeHI/Ie K

M3MEHSIOIINMCS YCIIOBHSIM
CYLIECTBOBAHHSI. Onenenenue.
Crsuka. [Ipucnocobnenus
MOP(OJIOTHYECKHE, ¢dbusuoio-

THYCCKUEC U ITOBECACHYCCKUC.

KaKk MOpHUCIOCOOJICHHE K  MEHSIONIMMCS  YCIOBHUSIM
cymiectBoBaHMA. [IpUBOIAT pUMeEpHI TPUCTIOCOOICHUN
MOP(OJIOrHUECKUX, (PU3UOIOTMUECKUX U TOBEIEHUYECKUX.
OnpenensitoT NOHATHUSI «OLENEHEHUE», «CISUKay, «IJIUHA
CBETOBOTI'O JIHS», «MUTpanum». M3 11000ro 0OTMHpAroero
¢dparmeHTa jgepeBa (CeKTOpa IIHS, ONABIICH BETBH),
KOTOPBIH yacTcss 0OHapyKUTh Ha MIPUIIKOJIBHOM y4acTKe,
MOCJIOMHO BBIOMPAIOT HACEKOMBIX. C MOMOILIBIO YUUTENS
ONpEACIAIOT MX CUCTEMAaTHUYECKYH IPHHAUIEKHOCTD,
CTa/IMI0 Pa3BUTHUS U KOJIUYECTBO.




27.2

Mnrpaunn U KOYE€BKH.

Homawmnas npakmuueckan paboma
«®DeHonoruyeckue HaOIIOIEHUS 3a
YKMBOTHBIMHU 3UMOM U BECHOM»

OnuceIBalOT MUTPAllUU U KOUEBKH KaK IPUCIOCOOIEHUS K
CE30HHBIM HM3MEHEHUsM ycjoBUil obutanus. W3ydaror
O0COOEHHOCTH BHJIOBOI'O COCTaBa U IMOBEICHUS KUBOTHBIX,
CBSI3aHHBIE C CE30HHBIMU U3MEHEHUSIMU B IPUPOJIE.

Paznen Ne 6 UncjieHHOCTD KMBOTHBIX (4 yaca)

28.1

HOl'lyJIﬂlIHI/I KHUBOTHBIX.

[Tonynsunmn JKUBOTHBIX. Kak
dbopmupytorcs nonynsiuuu. Cs3b
MEXIy NonyiasuusaMu. YUCIEHHOCTh
Y IUIOTHOCTD MOIYJISILIHAH.

XapakTepu3yloT MOIMYJSIUI0 Kak (OpMy CYIIECTBOBAHHS
Buja. [IpuBonar mpumepsl CBs3ed MEXIY HNOIMYJISALUSAMMU.
XapakTepus3ylT ILIOTHOCTh M YHUCICHHOCTh IOMYJISALNH
KaK  Ba)XHEHIIME  KOJUYECTBEHHBIE  XapaKTEPUCTUKU
nonyysiiuid. OnpenensitoT MOHATUS «IOITYJISILIUS,
«00nacTb  pacHpoOCTpaHEHHUs, WJIM  apeaj, BUAA»,
«UYHCIIEHHOCTD MOMYJIALUNY, «INIOTHOCTD IOIYJIALIAI.




29.2

Kak u moyemy meHsiercs
YHMCJIEHHOCTh JKMBOTHBIX.
JlaGoparopunasi padora
«Omnpenesienue
YHMCICHHOCTH
IVIOTHOCTH
KMBOTHBIX»

"
MONYJIAL W

Konebanuss uMcieHHOCTH — MOMYy-
mAauui.  PoxxmaeMocTh, CMEpPTHOCTb,
KOJICOAHMS YHCIICHHOCTH >KUBOTHBIX.
Bcenbiiku yucineHHOCTH. JlnHAMuKa
YHUCICHHOCTH pa3HbIX BHUJIOB
JKUBOTHBIX.

XapakTepus3yrT pOKIaeMOCTb U CMEPTHOCTh KAK IJIABHBIC
IIPOLIECCHI, OT KOTOPBIX 3aBUCAT YUCIEHHOCTh U IJIOTHOCTh
nomysui. Has3piBaroT (akTopsl, OrpaHUYHUBAOININE POCT
YUCICHHOCTH  monmyisiuuid.  ONUCHIBAIOT — KojeOaHMs
YUCJIEHHOCTH. [IpuBogsaT IIPUMEPBI JUHAMUKHU
YUCJIICHHOCTH  TONYJSILMA  PA3JIMYHBIX  JKUBOTHBIX.
OnpenensitoT YUCIEHHOCTh U PAaCCUUTHIBAIOT IUIOTHOCTH
MO KUBOTHBIX, OOMTAIOLIUX B IUCTOBOM OIAJIE.

Pa3znen Ne 7 U3meHeHnus B :KUBOTHOM MHPe 3emJin (8 yacoB)

30.1

HN3meHeHnust B 5)KWNBOTHOM
mupe 3emJu.
HcuesnyBumme u
ucye3aronye BUAbI
’KMBOTHBIX.

[IpyumnHEl COKpaIEHUs YUCIEHHOCTH
BHJIOB )KMBOTHBIX. Penkue,
BbBIMHUPpAIOIINEC W BBIMCPIINEC BHUABI
KUBOTHBIX. BiusgHue uyenoBeka Ha
IuKyro  mpupony. EcrecTtBeHHOe
BBIMHPAaHUE.

Ha3zpiBaroT npuunHbl COKpAIICHUsT YUCICHHOCTH BHJIOB.
OnucChIBaIOT €CTECTBEHHOE U MCKYCCTBEHHOE U3MEHEHHE
YCJIOBHI OOUTaHUSI.

XapakTepus3yrT MEpbI 110 OXpaHe JKUBOTHOTO MUpA.
XapakTepu3yrOT J3Talbl Pa3BUTHS  B3aWMOOTHOILICHHI
YEJI0BEKa U )KUBOTHBIX.

XapakTepusyrT MPOLECC 0JIOMAITHUBAHUS )KUBOTHBIX.

[IpuBomAT mnpuMeEpPbl pPEIKUX W OXpaHSAEMBIX BHJIOB




31.2

Penkue u oxpansiembie
JKMBOTHBIE.

Ikekypeus «Oxpansiemast
TeppuTopus. I'opoackoi
MapK».

Penxue u oxpaHsiemble KUBOTHBIE.
Kpachas KHUTA. OxpaHsieMble
IIPUPOJIHBIE TEPPUTOPUHU:

3aI10BCIHUKMH, 3aKa3HHUKU, Hanu-
OHAJIBHBIC IMapKHU, IMTOMHUKH.

KUBOTHBIX.

OObscHst0T 3HaueHne KpacHbIX KHUT 711 COXPaHEHUs
BHJIOBOT'O Pa3HOOOpa3Hs.

HaspiBaroT oxpansiemble Tepputopun Poccuu u psna 3apy-
OEKHBIX CTpaH.

HasbiBaroT pernoHanbHble OXpaHsieMble TEPPUTOPUH.
Onpenensitor noustus «KpacHasi KHUTra», «UCUE3aIOIINE
BUJBD), «OXpaHa JKUBOTHBIX», «3aKa3HUK», «HAlU-

OHAJILHBIN IMapK».

32.3 KusorHble u 4eioBek. | KuBoTHble M uyenoBek. Mcropus
JlomaniHue ;KMBOTHBIE. CTaHOBJICHUS B3aNMOOTHOLICHUH | [IpuBOJAT  NpPUMEPHl  JKMBOTHBIX,  OJOMAIIHEHHBIX
YelIoBeKa M JKMBOTHBIX. Oxota u
npombices. bromormyeckas sammta. | C1OBCKOM.
OpomMartHMBaHHUE KUBOTHBIX. [IpuBOaAT mpUMEpHl JKUBOTHBIX, OOWUTAIOIIMX B Hace-
JICHHBIX NYHKTaX, U >XKUBOTHBIX, MCIOJB3YIOIIUX >KHUIIbE
YeJIoBeKa KaK cpey OOUTaHuUS.
334 KuBoTHble HacejleHHbIX | JKMBOTHbIE HACEICHHBIX ITyHKTOB.
MYHKTOB. Kuabe | [lepHaTeie 1 YETBEPOHOTUE COCENU
yeJioBeKa  Kak  cpeaa | yemoBeka. JKuipe denoBeKa Kak
00MTAHUS KUBOTHBIX. cpena OOUTaHUs )KUBOTHBIX.
3akiouenue (2 yaca)
34.5 3aK/II0YUTEeNbHBIA  YPOK

no Kypcy «IKoJ0orus
SKMBOTHBIX».




YYEBHO-METOANUYECKHUE U MATEPUAJIBHO-
TEXHUYECKUE CPEACTBA OBYYEHMS

Y4eOHO-MeTOAMYECKHE CPEACTBA 00yYeHUs

OcHoBHas JuTeparypa :
1. IIporpammer: . M. IlBen (Ilpuponosenenue. buonorusa. Okonorus: 5-11 kmaccser:
nporpammel. — M. Benrana-I'pad, 2012. — 176 c.)
2. YueOnuk:  Oxomorusi  pacreHwit: 6  kimacc:  Ilocobme — ans  yyammxcs
obmieoOpa3zoBarenbHbIX yupexaeHuit/ A. M. beutosa, H. U. lllopuna; nox pex. H. M. UepHoBoid. —
2-e u3A., uctp. - M. Benrana- I'pad, 2016, - 192 c.: ni.

JlonoJHUTeIbHAS TUTEPATYPA ISl YUUTEs

1. Bunokyposa H.®. u ap. [Ipupononons3zoBanue.- M.,1994.-255 c. Jlo6anosa 3.M.

OcnoBbnKoONOTHN.- bapHayi,1997.-94 c.

2. Omnapun P.B. Kak oprann3oBars 3k0jIorHueckue uccieqoBanus?. - 'opHo - Anraiick, 2002. -
70 c.

3. CamnynoB B.b., Jlerkos B.B. OcnoBsl sxonorun.-C.I116.,1998.-136

c. Okpykaroias cpesia. JHIUKIONESTUIECKHI CI0BAPh-CIPABOYHHUK.-

M.,1993.-640 c.

4. AnekceeB C.B. u ap. [Ipaktukym no skonoruu. - M.,1996.-192 c.

5. AnekceeB C.B. Dxonorus.-C/I1.,1999.-240 c¢. Atrac koMHaTHBIX pacTeHui. -M., 2005.-432 c.
6. Bep3unun H.M. IlyremectBue ¢ qomamnumu pacteHusamu. M., 1951. -348 c.

7. Mupkun b.M., Haymona JI.I'. Okonorus Poccun.-M.,1995.-232 c.

8. Hosuxkos 10.B. [Ipupona u uenosek.-M.,1991.-223 c.

9. Okonorust Poccun. Xpecromarus. /Coct. Kysnenos B.H./. - M., 1995. - ¢.221 - 243.

10.  DnexTponHsbIii yueOHUK «bronorus, 6 kinacc. Pacrenns. bakrepun. I'puOsr. JInmaitaukmy.

O6opynoBanue u npudoOpbI
KOMHLI-OTep, IIPOCKTOP, MHTCPAKTHUBHAA JOCKA
JlaboparopHoe 060pya0BaHKE: JTYIIbI, TEPMOMETPBI, MUKPOCKOIIBI, TOTOBBIE MHUKPOIIPETapaThl
Tabnuipl mo 60TaHuKe, repOapHbIe U KOMHATHBIC PACTCHHS
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