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IMosicHuTeIbHAA 3alIUCKA

PaGouas nporpamma pazpaboraHa Ha OCHOBaHHMH HOPMAaTUBHBIX TOKYMEHTOB:

1. ®enepanpbHoro 3akoHa “O0 oOpa3zoBanum B Poccuiickoit denpepanun” or 29
nexadpst 2012r. Ne273.

2. ®enepanbHOr0 TOCYJApCTBEHHOTO OOpa30BaTEIbHOTO CTaHJapTa OCHOBHOTO
o0miero o0pazoBaHusi, YyTBEPKIEHHOTO mMpukazoM Munnpocsemenus Poccun ot 31 mas 2021
r. Ne 287;

3.DenepanpHON  00pa30BaTEIBHONW IMPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHUS,
YTBEpKICHHOM npuka3zom Munnpocsemenusi Pocun ot 16.11.2022 Ne 993;

4.DenepanbHOI paboyeii mporpaMMbl OCHOBHOTO 0011eTro 00pa3oBaHMs. DKOJIOTHUS. IS 5-
7 xmaccoB — M.: Munnpocseumienuss Poccun, @I'BHY «MHcTtuTyr crpareruu pa3BUTHS
obpazoBanust PAOy», 2022 1.;

5. Okounorus. ABtopckast yueOHast nporpamma Ilaceunuk B.B. — M.: IlpocBemenue,
2022,cootercTByromeit ooHoBiIeHHOMY @T'OC O0O0;

OcHoBHas  oOpasoBarenbHass IporpaMma OCHOBHOTO  o0miero  oOpa3oBaHUs
MYHUIMIIATIBHOTO 00I1e00pa3oBaTeabHOr0 OroKeTHOr0 yupexaenus «Cpemusis mkomna Ne 2
nmenu /[.B. Kpsuiosay.
. Y4eOHbIil TIaH MyHHUIIMIAIEHOTO 00I1e00pa30BaTeIbHOr0 OIKETHOTO yupexaeHus «CpeaHss
mikonia Ne 2 umenu J1.B. KpsutoBay Ha 2024-2025 yueOHblii roj (OCHOBHOE 00111ee 00pa3oBaHHUe).

l'ogoBoit  kanmengapHblii  Trpaduk  MYHUIMOAIBHOTO  0011€00pa30BaTEIBLHOTO
oromxetHoro yupexaenus «Cpenuss mkona Ne 2 umenu J1.B. KpsiioBa» Ha 2023-2024 yyeOHbIit
roJ.

Ha 6a3e mentpa «Touka pocra» oOecrmeumBaeTcs peanu3anusi 00pa3zoBaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HAIPaBJICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHUSMHU 3aKOHOJAATENbCTBA B cepe oOpa3oBaHUs M C Y4ETOM
pexomennanuii  DexepanbHOro  omepatopa  y4yeObHOro  mpenMera  «OKOIOTHUS.
OOpazoBatenbHas MporpaMMa IO3BOJIIET MHTETPUPOBATH pEaTU3yeMble 371eCh IMOAXOJIbI,
CTPYKTYpy M COJep’KaHHe TMpH OpraHu3aluy OOydYeHHUs OKOJOTMHM B 5—7 Kiaccax,
BBICTPOCHHOM Ha 0a3e J1000T0 U3 IOCTYIMHBIX y4eOHO-METOAuYeCKUX KomIuiekcoB (YMK).

Hcnonbs3oBanue obopyaoBanus 1eHrpa «Touka pocra» npu peanusanuu gaHHond Ol
MO3BOJISIET CO3/1aTh YCIIOBHUSL:

. JUISL PACLIIMPEHUS COJIEPKaHuUs IIKOJIBHOIO OMOJIOTHYECKOro 00pa3oBaHus;

. JUIS. TIOBBILIICHUS TTO3HABATENBHON aKTUBHOCTU OOYYaIOUIUXCS B €CTECTBEHHO-
Hay4YHOI obnacTu;

. JUIS pa3BUTHUsL JIMYHOCTU peOeHKa B Mpolecce OOY4YeHHs] 3KOJIOTHH, €ro
criocobHocTel, (GopMHupoBaHUS U YAOBIETBOPEHHUS COLMAIBHO 3HAUYMMBIX HWHTEPECOB H
moTpeOHOCTEH;

. UIsi paboThl ¢ OAApEHHBIMU IIKOJBHUKAMHU, OPTaHM3allMd WX Pa3BUTUSI B
pa3IUYHBIX 00J1aCTAX 00pa30BaTEIbLHOM, TBOPUECKON ACATEITHHOCTH.

[Tpumensiss uudpoBbrie TadOpaTOpUM HA YpPOKAX DKOJOTHH, Y4YaIl[UECs CMOTYT
BBITIOJTHUTH MHOKECTBO JIAOOPATOpPHBIX pabOT U HKCIEPUMEHTOB MO MpOorpaMMe OCHOBHOM
LIKOJBL. DKOJNOTUsl pacTeHuid: Jlpixanue nuctheB. [lpixanuwe kopHei. [lormomienue Bobl
KopHsaMH pacteHnid. KopneBoe naBnenume. Mcmapenue BoAbpl pacTeHHsIMU. DPOTOCHHTES.
JlpixaHue ceMsiH. Y CIIOBUS MPOpACTaHUs ceMsiH. Ternono0nBbIe U X0JI0JOCTOMKNE PACTCHHSL.
3oomorus: M3ydeHne oHOKIECTOUHBIX KUBOTHBIX. M3yueHne BHENTHETO CTPOSHUS IOk ICBOTO
4yepBs, HAONIOJCHHE 3a €ro MepeABIKCHHEM M pPeaklHUsMH Ha BHEIIHHE pa3IpakeHUs.
W3ydyeHue cTpoeHHMs MOJUIIOCKOB IO BIAXKHBIM IpernaparaMm. l3yuenue MHorooOpasus
YJIEHUCTOHOTUX o KOJUICKIUSM. N3yuenue KpOBOOOpAIICHHUSI. Peaxuus



CCC nHa 103upOBaHHYIO HArpy3Ky. 3aBUCUMOCTb MEK]ly Harpy3Koil 1 YpOBHEM SHEPreTUYECKOTO
obmena. ['azoo0meH B n€rkux. Mexanm3m jnérounoro aesixanus. Peaknusa JIC Ha ¢duzuveckyro
Harpy3ky. JKuzHeHHass EMKOCTb JIETKMX. BbimenuTenbHasi, AbIXaTelbHash U TEPMOPETYISITOPHAs
¢bynkus koxu. [eiictBue pepmeHTOB Ha cyOcTpar Ha nmpuMepe Karanassl. [IprucrnocobiieHHOCTD
Opranm3MoB K cpene oOurtanus. OOmas sxomorus: [leiictBue ¢epMEeHTOB Ha CyOCTpaT Ha
npuMepe Katamasel. Paznoxxkenne H202. Bnusame pH cpenbl Ha akTUBHOCTH (EPMEHTOB.
DakTOpBI, BIAUSIIONINE Ha CKOPOCTH Mpoiiecca GOTOCHHTE3A.
M3yuyenue KIETOK U TKaHEH pPaCTEHUM U JKMBOTHBIX HA FOTOBBIX MHUKpOIIpENaparax u ux
onucaHue. BplsBIeHHEe W3MEHYMBOCTH Y OpPraHU3MOB. BbIsBIeHHE NPHUCIOCOONCHUNA Yy
OpraHU3MOB K cpejie 00UTaHMs (Ha KOHKPETHBIX MPUMEPax).

O0mas xapakTepucTHKA Y4e0HOI0 mpeaMeTa « IKOJIOT s

Y4eOHbIii mpeaMer «IKOJOTHS» pa3BUBACT MPEICTABICHHUS O TO3HABACMOCTH >KHBOU
IPUPOJBI U MeToJax €€ MO3HAaHUA, OH MO3BOJIAET CHOPMHUPOBATH CUCTEMY HAYUHBIX 3HAHUHU O
KHUBBIX CUCTEMaX, yMEHHUS UX MOJy4yaThb, IPUCBAUBATh U MPUMEHAThH B )KU3HEHHBIX CUTYaLUAX .
buonoruyeckas moAroroBka odecreynBaeT MOHMMAaHUE OOYYAIOUIMMHUCSA HAYYHBIX MPUHLIMIIOB
YeJIOBEYECKON JESITEIbHOCTH B INPUPOJE, 3aKJIaJbIBAET OCHOBBI IKOJIOIMUECKOH KYJIbTYpHI,
3JI0pOBOr0 00pa3a KU3HHU .

Ilenamu uzyuenusa 3xono2uu Ha ypoBHE OCHOBHOT'O 001ET0 00pa30BaHUs ABISIOTCS:

* (opMuUpOBaHHME CHCTEMBbI 3HAHHWI O NPU3HAKAX W TPOILECCAX >KU3HEACATEIbHOCTH
OMOJIOTUYECKUX CUCTEM PAa3HOTO YPOBHS OpraHU3aIHH;

* (opMupoBaHHEe CUCTEMBI 3HAHUI 00 OCOOCHHOCTSIX CTPOCHHS, >KU3HEICATEIBHOCTH
OpraHu3Ma 4YeJIOBeKa, YCIOBUSAX COXPAHEHMsI €T0 3710POBbSI;

* (GopmupoBaHUE YMEHHH NPUMEHSITh METOJbl OMOJOTMYECKON HAYKH ISl M3YYCHUS
OMOJIOTHYECKUX CUCTEM, B TOM YHCIIC M OPraHU3Ma YeI0BEKa;

* opMHpOBaHUE YMEHHUH HCIIOJIF30BaTh WH(OPMAIMIO O COBPEMEHHBIX JOCTIKEHHSX B
o0JIacT  3KOJOTMHM Juii OOBSCHEHHs TMpPOLECCOB M SIBIEHUH JKUBOM TNpUpPOABI H
KHU3HEESITEIbHOCTU COOCTBEHHOTO OpraHU3Ma;

* (opMHUpOBaHME YMEHHH OOBICHATH POJIb 3KOJOIMU B NPAKTHUECKOW AEATEIbHOCTH
JoJel, 3HaueHNe OMOJOrMYECKOro pa3Ho- 00pasusl [Uis COXpaHEHUs OHocQepbl, MOCIEACTBUS
JESATEIIbHOCTH YEJIOBEKA B IPUPOJCE;

* (popmMHpoBaHHE KOJOTUUECKON KYJIBTYPbI B LIETSAX COXPAHEHUS COOCTBEHHOTO 3/10POBbS
1 OXpaHbl OKPYKArOLIEH CPENbI .

JocTrkeHne nesiei odecneynBaercs pemennem ciaenyromux 34/4Y:

* IpuoOpeTEeHNE 3HaHUI 00Yy4arOIIUMUCS O )KUBOMU MPUPOJIE, 3AKOHOMEPHOCTSIX CTPOESHMUS,
KHU3HEJEATENIPHOCTH U CpeAoo0pas3yroliel pojd OpraHu3MOB; YEJIOBEKE KaK OMOCOLHATbHOM
CYLIECTBE; O PO OMOJIOTMYECKON HayKH B MPAKTUUECKOMN JESITeIbHOCTH JIO/ICH;

* OBJIaJICHUE YMEHMSIMHU MPOBOJUTH UCCIEIOBAHUS C MCIOJIb30BAHUEM OHMOIOTHYECKOTO
000py0BaHUs U HAOIIOAEHUS 32 COCTOSTHUEM COOCTBEHHOTO OPTaHN3Ma;

* OCBOCHHME MpUEMOB paboTHl C Ouojoruueckoi wuHpopmanuei, B TOM YHUCIE O
COBPEMEHHBIX JIOCTH)KEHUSIX B 00JIACTH HKOJIOTHH, €€ aHAJIU3 U KPUTUYECKOE OIICHUBAHUE,

* BOCIUTaHME OHOJOTMYECKHM U HKOJOTHYECKHM TIPaMOTHOW JUYHOCTH, TOTOBOM K
COXPAaHEHHIO COOCTBEHHOTO 3/10pPOBbSI U OXPaHbl OKPY’KaIOIIEH Cpebl.

MecTo yueOHOro nmpeaMera «JKOJOTUs» B y4eOHOM ILIaHe
B o0Opa3zoBaTenpHOM mporpaMMe MpeACTaBICHBI cleAyromme pazaensl: 1. Meroas
uccienoBaHuil B akonoruu. 2. boranuka. 3. 3oomorus. 4. AHaToMus ¥ QU3UOIOTHS YeIOBEKaA. 5.
utonorus. 6. ['enerrka. 7. Oxonorus. J[aHHbIe pa3aessl BHIOPAHBI ¢ YIETOM HanOoJiee MIMPOKUX
BO3MOXXHOCTEH MO NMpUMEHEHHUI0 000pymoBaHus IeHTpa «Touka poctay Kak A MPOBEACHHUS
mabopaTopHbIX padoT, TaKk M JJs JIEMOHCTPAIMOHHOTO 3KcnepuMeHTta. Kpome Ttoro,



MepEUNCICHHBIE Pa3Zesbl 00a1al0T HaHOOIBIINM HOTSHIIMAIOM JUTsl OPraHU3alUuy TPOSKTHOW U
UCCIIeI0BATEIbCKOM esITeNbHOCTH 00ydaronmxcs. buonorndeckoe HaOMOACHUE U SKCIICPUMEHT
poBOJATCS B (hopMe 1abOpaTOPHBIX U AEMOHCTPALIUH.

JIeMOHCTpaMOHHBIN KCIEPUMEHT MPOBOAUTCS B CIICAYIOIINX CIydasx:

1. umeromieecss B HATMYUN KOJIMYECTBO MPUOOPOB U HHU(MPOBBIX JATYUKOB HE MO3BOJISIET
OpraHM30BaTh MHIMBHIYAIBHYIO, IAPHYIO WK TPYIIIOBYIO JIAOOPATOPHYIO PaboTYy;

2. DKCIIEPUMEHT HMEET HEOOJIBIIYIO NMPOAOJDKUTEIFHOCTh U CIOKHOCTh U BXOIUT B

CTPYKTYpY YpOKa.

Jns wm3ydeHus mnpenmera «IKOJOTHS» Ha dSTale OCHOBHOIO oO0mIero o0pa3zoBaHUs

orBoautcs 204 daca : 5 kimacc — 68 uacoB; 6 kimacc —68 yacoB; 7 kitacc —68 uacos; Cpok
peau3aly MpOrpamMMbl 3 Tof1a.
Jlannasi oOpasoBaTenbHas IMporpamMma OOeCHeurMBaeT CO3HATEIbHOE YCBOCHHE YYALIMMHUCS
BOKHEHIIINX SKOJIOTHYECKHUX IMMOHSATHH, 3aKOHOB U TEOpUi, (pOopMHpYyeT mpeacTaBlIeHue O POIU
9KOJIOTUM B IO3HAHUM UBOI'O MHUpPAa M B KU3HHU 4YesioBeKa. OCHOBHOE BHUMAHME YJESAETCA
CYIIHOCTH OHMOJOTMYECKHX SIBJICHHWH, IPOLECCOB W MeToaaM ux wusydeHus. CrTpykrypa
MPEJICTABJICHHBIX B JIAHHOM METOJMYECKOM MOCOOMHU IUIAHOB YPOKOB M JTAOOPATOPHBIX padoT
OTPa)KaeTcs MOCIEA0BATEIBHOCTh U3YUYECHHS U COAEpKaHUA dKooruu B 5—7 kmaccax. B 5—7
KJIaccaxX ydalluecs Y3HaloT, YeM JKHUBasl MPUPOAA OTIUYAETCS OT HEXHUBOM; MOIydaroT o01ue
MPEJCTAaBICHUS O CTPYKTYype OHMOIOTMYECKOH HayKH, €€ MCTOPUM M METOJaX HCCIEeIOBaHHMA,
[apCcTBaxX JKMBBIX OPraHMW3MOB, cpeJax OOWTaHWs OPraHU3MOB, HPABCTBEHHBIX HOpMax U
MPUHLMIIAX OTHOIIEHUS K MpHUpoje. Ydaluecs MOJIy4aroT CBEACHUA O KIETKE, TKaHIX U
OpraHax, o IMpoleccax >KU3HEIEATEIbHOCTH OPraHu3MOB, 00 YCIOBUSX JKU3HU U Pa3HOOOpa3UH
KUBOU MPUPOBI, @ TAKIKE O CTPOCHUH, )KU3HEIEATEIBbHOCTH 1 MHOr000pa3uu 0akTepuil, rpuoos,
pacteHuii 1 )kuBOTHBIX. OCHOBHOE COJIepKaHue Kypca 8 Kilacca HarpaBlieHO Ha (hopMupoBaHue y
oOyuaromuxcs 3HaHU U YMEHUH B 00JIaCTH OCHOB aHATOMHH, (DU3MOJIOTHH U TUTUEHBI YEeIIOBEKA,
peaiM3allMi yCTaHOBOK Ha 370pOBBIM 00pa3 xu3Hu. Cojep’kaHuEe Kypca OpUEHTHPOBAHO Ha
yriyOJeHue M pacllupeHue 3HaHuM, o0ydJalomuxcs O IMpOsBICHUM B OpPraHU3ME 4YeJOoBeKa
OCHOBHBIX ’KH3HEHHBIX CBOMCTB, IEPBOHAYAIbHbIE IPEJICTABICHUS O KOTOPBIX ObUIN MOJyYEHBI B
5—7 xnaccax



HJIaHpreMl)Ie pe3yJabTAaTbl 0OCBOCHUS yqeﬁHoro npeamerTra
OcBoenue y4eOHOro mnpeamera «IJKOJOTHS» Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHUs
JOJKHO 00ECTIeUnBATh JOCTHKEHHUE CICAYIONINX THYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe socnumanue:

* OTHOLUEHHUE K HKOJIOTUU KAK K BaXXHOM COCTABJISIOLIEH KYJIbTYpbl, TOPAOCTh 3a BKJaj
POCCHICKMX M COBETCKHMX YUYEHBIX B Pa3BUTHE MHUPOBOW OMONOTHYECKOW HaykH. I 'paxxmaHckoe
BOCITUTaHHUE:

* TOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOW JI€ATEIBHOCTH IIPU BBINOJHEHUU
HCCIEAOBAHUI U IPOEKTOB, CTPEMJICHHE K B3aMMOIOHMMAHHMIO M B3aumonomou. /lyxoBHO-
HPaBCTBEHHOE BOCIIUTAHUE!

* TOTOBHOCTh OLICHMBATh MOBEACHUE U NOCTYIKH C MO3UIUU HPABCTBEHHBIX HOPM U HOPM
3KOJIOTUYECKOU KYNbTYpHI;

* IOHUMaHHE 3HAYMMOCTH HPaBCTBEHHOI'O aCMeKTa JESITebHOCTU YEJI0BEKA B MEIULIMHE
1 HKOJIOTUU. DCTETUUECKOE BOCIIUTAHUE:

* TIOHMMAaHUE POJM HKOJIOTMU B (POPMUPOBAHUU 3CTETUUYECKOW KYJIBTYpPbI JIMYHOCTH.
LJennocmu nHayuno2o NOZHAHUA:

* OpHCHTAlMsl HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpEICTaBICHUNH 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS35X YeJIOBEKA C IPUPOJHOM U COIMATIBHOMN Cpeoi;

* IOHUMAaHUE POJIH OMOJIOTHYECKOW HAYKH B (POPMHUPOBAHUU HAYYHOTO MHUPOBO33PECHHUS;
pa3BuTHE HAy4YHOW II0O003HATENbHOCTH, HWHTEpeca K OHOJIOTMYECKON HayKe, HaBBIKOB
HCCIIEIOBATENbCKOMN 1€ATEIbHOCTH.

Dopmuposanue Ky1bmypsvi 300p08bsi.

* OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO M YCTAaHOBKA Ha 3/I0POBBIH 00pa3 xKHU3HU
(310poBO€E MUTaHHUE, COOJIO/IEHNE TUTUEHNYECKUX MPABUII U HOPM, COATaHCUPOBAHHBIA PEXUM
3aHSTHUN U OTABIXA, peryisipHas (u3nueckas akTHBHOCTB );

* OCO3HaHHUE IOCJIECJCTBUI M HENPUATHE BPEAHBIX MPUBHIYEK (YHOTpEOIEHUE alKOroJs,
HAapKOTHUKOB, KypeHHE) U HUHBIX (popMm Bpena g (PUIUYECKOrO0 U MCUXUYECKOTO 370POBbBS; *
co0IroieHHe MpaBuJl O€30MMaCHOCTH, B TOM YHUCJI€ HAaBBIKM 0€3011aCHOTO MOBEACHUS B IPUPOJHON
cpene;

* c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCUH, YIPaBICHUE COOCTBEHHBIM SMOIMOHATHHBIM
COCTOSTHUEM.

Tpyoosoe ocnumanue:

* aKTHBHOE y4acTHE B PEUICHUH MPAaKTHUECKHX 3a/1ad (B paMKax CEMbH, IIKOJIbI, TOPOa,
Kpasi) OMOJIOrMYecKON U 9KOJIOTUYECKON HANPaBICHHOCTH, HHTEPEC K MPAKTUYECKOMY U3yUCHHIO
npodeccui, CBA3aHHBIX C OMOJIOTHEH.

OKonoeuueckoe gocnumanue:.

* OpHEHTAalUs Ha MPUMEHEHHE OMOJIOTMYECKUX 3HAHUW MpPH pEIIeHUH 3aad B o01acTu
OKpY>KaroIle Cpeibl;

* OCO3HAHHUE IKOJOTHYECKHUX MPOOJIEM U MyTeH UX PEIICHNUs;

* TOTOBHOCTb K YYacTHIO B IPAKTUYECKOM JIE€ATEIBHOCTH  DKOJOTHYECKON
HaIpPaBJIEHHOCTH.

Aodanmayus obyuaroue2ocs K U3MEHAIOWUMCS YCIIOBUAM COYUANLHOU U NPUPOOHOU CPeObi.

* aJIeKBaTHas OLIEHKA U3MEHSIOIINXCS YCIOBHIA;

* MPUHATHE pelieHusl (MHIUBUyAIbHOE, B TPYIIIE) B U3MEHSIOIINUXCS YCIOBUSAX Ha
OCHOBaHUU aHaln3a OMOJ0rn4YecKoi HHpopMaluy;

* TUTAaHUPOBAHME JICHCTBUI B HOBOW CUTYyallMM Ha OCHOBAaHWU 3HAHWN OMOJIOTHYECKUX



3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3YJIBTATbI

YHuBepcajibHble IO3HABATEIbHbIE 1eHCTBUSA

basosvie nocuueckue oeticmeus:

* BBISBIIATH U XapaKTEPH30BaTh CYIICCTBEHHBIE MTPU3HAKN OMOJIOTHYECKUX 00BEKTOB
(s1BNEHUI);

* YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK Ki1accuuKamm OMOIOTHYECKUX 00bEKTOB
(sIBJIEHUIA, TIPOIIECCOB), OCHOBAHUS JIJIsi 0000IIEHUSI U CPABHEHHUS, KPUTEPHUH TTPOBOJIUMOTO

aHajM3a; C yd4€TOM TMPEII0KEHHONW OWOJOTHYECKON 3a/Jauyd BBISIBJIATH 3aKOHOMEPHOCTH |
MPOTHBOPEUYHUsST B paccMaTpUBAeMbIX (akTaXx M HAONIOACHUSAX; Npeajaratb KPUTCPUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

* BBIBIATH JeuUIMTHl WH(DOpPMANMK, JaHHBIX, HEOOXOAUMBIX JUISI pPEIICHUS
IMOCTABJICHHOM 3aJa4H;

* BBISBJIATH MPUYUHHO-CJICJCTBCHHBIC CBS3HM NIPHU M3yYCHUU OMOJOTUYECCKUX SBICHHUNA H
MIPOLIECCOB; JIeTaTh BHIBOBI C UCIIOJIb30BAHUEM JISAYKTUBHBIX U HHIYKTHUBHBIX YMO3aKIIOUCHU,
YMO3aKI4YEeHUN 110 aHAJIOTUH, (OPMYJIUPOBATH TMIIOTE3bI O B3aUMOCBS3AX;

* CaMOCTOATEIBHO BHIOMpATh CHOCOO pelleHus Yy4eOHOW OHoIOorMYecKoi 3amayu
(cpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHHS, BBHIOMpATh HauOoOJIee MOAXOMSAIIMA C YYETOM
CaMOCTOATENIbHO BBIJICTICHHBIX KPUTEPUEB).

basosvie uccnedosamenvckue oeticmsus.:

* HCIIOJIb30BaTh BOMPOCH KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MO3HAHUS,

* opMynupPOBaTH BONPOCHL, (PUKCUPYIOIINE Pa3pbiB MEXKAY peajbHbIM U KelaTeIbHBIM
COCTOSTHHEM CUTYyalluH, 00BEKTa, U CAMOCTOSTEIBHO YCTaHABINBATh HICKOMOE U JJAHHOE;

* ¢opMupoBaTh rUNoOTe3y 00 MCTUHHOCTU COOCTBEHHBIX CYXKICHUU, apryMEHTUPOBAThH
CBOIO ITO3UIINIO0, MHEHHE;

* MPOBOJUTH IO CAMOCTOSITENILHO COCTaBJICHHOMY IIJIaHy HaOIIO/IeHUE, HECIOKHBIH
OMOJIOTUUECKUI JKCIEPUMEHT, HEOOJIBIIOE HCCIEIOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
Ouojormdeckoro oObekTa (mpolecca) W3y4YeHHUs, MNPUUMHHO-CIEICTBEHHBIX CBs3ed U
3aBUCUMOCTEN OMOJIOTHUYECKUX 0OBEKTOB MEXTY COOOI;

* OILICHWBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTH MH(OpPMAIIUIO, MOTYYEHHYIO B XOJI€
HaOJII0JICHUS U SKCTICPUMEHTA,

* CAMOCTOSITENFHO (hOPMYIHUPOBATH 0OOOIIEHHUS U BBIBOIBI IO PE3Y/IbTaTaM MPOBEAEHHOTO
HaOII0JICHUs, IKCIIEPUMEHTA, BJIaJ€Th WHCTPYMEHTAMHU OIICHKH JOCTOBEPHOCTH IMOITYYEHHBIX
BBIBOZIOB M OOOOIIEHHUH;

* MMPOTHO3MPOBATH BO3MOXKHOE JaJIbHEHIIEe pa3BUTHE OMOJOTMUECKHX MPOIECCOB M UX
MOCIIEACTBHS B aHATOTHYHBIX MJIM CXOJHBIX CUTYAIllMsIX, & TAKXKE BBIIBUTATh MPEINON0KEHUs 00
WX Pa3BUTHUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Paboma c ungopmayueri:

* IPUMEHATH Pa3UYHBIE METOJbI, UHCTPYMEHTHI M 3allpoChl MpPU TMOUCKE U OTOOpE
Onosornueckoil MHGOPMAIMK WM JAaHHBIX W3 UCTOYHHUKOB C YYETOM MPEJIOKEHHON y4eOHOH
OMOJIOTMYECKON 3a/7auu; BBIOMpPATh, aHATM3UPOBATh, CHCTEMATU3HPOBATh U HHTEPIPETUPOBATH
OMOJIOTHYECKYI0 HHPOPMAIIHIO PA3TUYHBIX BUIOB B (POPM MPECTABICHUS;

* HAXOAUTH CXOJIHBIC aPTYMEHTHI (TIOTBEPKIAIOIINE WU OTPOBEPTAIOIINE OJAHY U Ty Ke
UJICI0, BEPCUIO) B PA3IMUHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

* CaMOCTOSITENIPHO BBIOMPATh ONTUMANIBHYIO (HOpMY MpeAcTaBlieHUs HHPOPMAIUU H
WJUTFOCTPUPOBATH peIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH, TharpaMmMaMi, WHOU TpaduKoil u
UX KOMOHMHAILIMSIMH;

* OIICHUBATh HAAEKHOCTh OMOJIOTHYECKONW MH(POPMAITUH 110 KPUTEPHSIM, TTPEIIOKESHHBIM
YUHUTENIeM WK c(HOPMYIHUPOBAHHBIM CAMOCTOSATEIBLHO;



* 3aIIOMHHATh ¥ CHCTEMATH3UPOBATH OMOJIOTHUSCKYI0 HHPOPMAITHIO.

Vuueepcanvhvie KoMMyHUKamueHvie 0eiucmeust

Obuwenue:

e BOCIpPUHUMAThL W (OPMYJIHMPOBATH CYXKJICHHS, BBIPAKATh OMOIMH B IIPOIECCEe
BBITIOJTHECHUS TIPAKTHYSCKUX U JJa00paTOPHBIX paboT;

* BBIpaXXaTh ceOs (CBOIO TOUKY 3pEHUS) B YCTHBIX M MMCbMEHHBIX TEKCTAX;

* pacrmo3HaBaTh HeBepOaldbHBIC CPEACTBA OOMICHMS, TTOHMMATh 3HAYEHUE COIMAIIbHBIX
3HAKOB, 3HATh W PACIO3HABATh MPEINOCHUIKH KOH()IUKTHBIX CUTYallUd M CMAT4aTh KOH()IUKTBI,
BECTHU NIEPETOBOPHI;

* [IOHUMATh HAMEPEHUsI IPYTUX, IPOSBIATh YBAXKUTEIbHOE OTHOLIEHNE K COOECETHUKY U
B KOPPEKTHOH (opme (GOpMYIHPOBATH CBOU BO3PAKCHHUS;

* B XOJ€ AMAajora W/WIM JUCKYCCHU 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMoin
OMOJIOrNYECKOI TeMbI U BBICKa3bIBAaTh UJI€U, HALIEJICHHBIE HA pelIeHne ONOJIOrNYecKOoi 3a1a4uu U
noJiiep KaHue 01aroXenaTeaIbHOCTH OOIICHNUS;

* COIIOCTaBJSATh CBOM CYXICHHS C CYXIEHUSAMM JpPYrMX YYacTHUKOB JIMAJIOra,
OoOHapy>KUBaTh pa3jIMYMe U CXOJCTBO MO3ULIMA;

* nyONUMYHO NPEACTaBIATb pPE3YNbTaThl BBIIOJHEHHOTO OMOJIOTMYECKOTO OIbITa
(3KCIepuMeEHTa, UCCIIeI0BaHus, IPOEKTA);

* CaMOCTOATENIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajay IMPE3CHTAUUN U
0COOEHHOCTEH ayTUTOPUU U B COOTBETCTBUH C HUM COCTAaBJISITh YCTHBIE U MMCbMEHHBIE TEKCTHI C
HCIOJIb30BAaHUEM MIJUTIOCTPATUBHBIX MaTEPHAIIOB.

Cosemecmuas desmenbHOCMb (COMPYOHUYECME0).

* IOHUMATh ¥ UCHOJIB30BATh IPEUMYIIECTBA KOMAaHHON 1 HHANBUAYAJIbHON paObOThl IpU
pelIeHIH KOHKPETHON OMOIOTHYecKOi mpo0ieMbl, 000CHOBBIBATH HEOOXOAUMOCTH TPUMEHEHHS
IPYNIOBBIX (HOPM B3aUMOJIEHCTBUS NPU PEILICHUH IIOCTaBIEHHON yuyeOHOM 3a1auu;

* IPUHUMATH LI€Jb COBMECTHOW AESITENBbHOCTU, KOJJIEKTUBHO CTPOUTH JEWUCTBUS IO €€
JOCTHKEHHUIO: paclpelesiaiTh pOJM, JO0rOBapuBaThCs, OOCYXKIaThb MpPOIECC M  pPe3ysbTaT
COBMECTHON palOThl; yMETh 0000IIaTh MHEHHUS HECKOJbKHX JIOJEH, MPOSBIATH TOTOBHOCTH
PYKOBOJIUTb, BBIMOIHATE OPYYEHUS, TOAUYUHATHCS;

* [UIAHUPOBATh OPraHU3AIMI0 COBMECTHOW palOThI, ONMpPENENsTh CBOIO POJb (C y4ETOM
NPEANOYTEeHUl U BO3MOXKHOCTEH BCEX YYACTHUKOB B3aMMOAEUCTBUS), PACHpPENeNsATh 3aJa4yu
MEX/1y YiIeHaMHM KOMaHIbl, Y4acTBOBAaTh B IPYNIMOBBIX (hopMax paboThl (0OCykaeHHs, 0OMEH
MHEHMSMHU, MO3TOBBIE IITYPMBbI U HHBIE);

* BBIIOJHATH CBOIO YacTh pabOThI, JOCTUraTh KAYECTBEHHOI'O pe3yjbTaTa MO CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPOBATh CBOU JIEUCTBUSA C IPYTMMH YIEHAMU KOMaH/bI;

* OLIEHMBATh Kau€CTBO CBOETO BKJIAJIa B OOLIUI IPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIILHO
c(OpMYIHPOBaHHBIM YYAaCTHMKAMU B3aMMOJIECHCTBHS, CpPaBHHUBAThb pE3yJIbTaTbl C HCXOIHOM
3ajayeil M BKJIQJ KaXKIOTO WieHa KOMaHAbl B JIOCTH)KEHHE PE3yJIbTaTOB, paslleNsTh cdepy
OTBETCTBEHHOCTH U IPOSBIIATH TOTOBHOCTH K MPEAOCTABICHUIO OTUETA MEpe] TPYIIION;

* OBJAJCTh CHCTEMOM YHUBEPCAJIbHBIX KOMMYHUKATHBHBIX JEWCTBUM, KOTOpas
obecrieynBaeT CPOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M SMOLMOHAIBHOIO HMHTEIIEKTa
o0yJaronmxcs.

YHuBepcaiabHbIe PeryJsaiTUBHbIC e CTBUA

Camoopaanuzayus.:

* BBISABIISITH TIPOOJIEMBI /ISl PEUICHUS B J)KU3HEHHBIX M YYEOHBIX CHTYaIUSX, UCIOIB3YS
OMOJIOrMYECKHE 3HAHUS;

* OPHEHTHPOBATHCS B PA3JIMYHBIX MOIXOAaX NPUHATHS peuieHHH (MHAWBUAYAIBHOE,
MIPUHATHE PELICHHs B TPYIIE, IPUHIATHE PEIIeHUI IPyMIoif);

* CaMOCTOSITEJIBHO COCTAaBJIATh AJTOPUTM pEIIeHUs 3aJaud (WIM €ro 4acTh), BRIOUpPATh
cnoco0 peuieHus YydyeOHOW OHMOJOrMyYecKod 3amaud ¢ Y4E€TOM MMEIOLIMXCS PECYpCOB H



COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH Ipe/IaracMble BApHAHTHI PEIICHHUIA,

* COCTaBJIAThH IUIAH JCHCTBHHA (IUIaH peai3allid HaMEYCHHOTO aJTOPUTMA PEIICHHS ),
KOPPEKTHPOBATH MPEITI0KEHHBIN AITOPUTM C YIETOM MOTYYSHHS] HOBBIX OMOJOTUYECKIX 3HAHUI
00 n3yyaeMoM OMOJIOTUYECKOM OOBEKTE;

* J1eJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

Camoxonmpons (peghnexcus):

* BJIAJICTh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIUHU U Pe(IICKCHH;

* 1aBaTh aJICKBATHYIO OIICHKY CUTYAIlUU U MPEAJIarath MiaH e€ N3MEHEHHUS;

* YYUTHIBaThb KOHTEKCT M MNPEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpHU
pemieHMM y4yeOHOW OMOJIOTMYECKOH 3ajaud, aJanTUpOBaTh pELIEHHE K MEHSIOMIMMCS
00CTOSITEILCTBAM;

* O0BACHATH MPUYUHBI TOCTHXKEHUS (HEOCTIKEHUS) Pe3yIbTaTOB JIEATEIILHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIBITY, YMETh HAXOUTh ITO3UTUBHOE B IIPOU3OLIE/IIEH CUTYallUH;

* BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBILUXCS
CUTYyallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILUX TPYIHOCTEH;

* OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBHUSM.

OMOYUOHAIbHLL UHMETLTIEKM.!

* paznuy4arth, Ha3bIBaTh U YIPaBISITh COOCTBEHHBIMH SMOLIMSIMH U IMOLUSAMU JIPYTHUX;

* BBISIBJISITH U aHAJIM3UPOBATh IPUUUHBI SIMOLHIA;

* CTaBUTH ce0s1 HA MECTO APYroro 4ejJoBeKa, IOHUMaTh MOTUBbI U HAMEPEHUS JIpYyroro;

* peryaupoBaTh Crioco0 BBIPAKEHUSI IMOLMIA.

Ipunsamue cebs u Opyeux:

* OCO3HAHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, €r0 MHEHHUIO;

* IPU3HABaTh CBOE MPABO Ha OILIMOKY M TaKOE ke MPaBO JIPYroro;

* OTKPBITOCTb ce0€ U JPYTruM; ® 0OCO3HAaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATEH BCE BOKPYT;

* OBJIQJIETh CUCTEMOW YHHUBEPCAJbHBIX YYEOHBIX PETYJIATUBHBIX JEHCTBUN, KOTOpas
oOecnieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3UIUS
JUYHOCTH), M JKU3HEHHBIX HABBIKOB JIMYHOCTU (yNpaBiIeHUs COOOW, CaMOIMCLUIUIMHBL,
YCTOWYHMBOTO TOBEJCHUS).

IIpenmMeTHBIMHU pe3yJIbTATAMM H3yYEHHS TpeaMeTa «IKOJIOTUS» B 5 Kllacce SBISIOTCS

CIIEIYIOLUE YMEHUSA:

v/ OIIPENENATh POIIb B IIPUPOJIE PA3IMUYHBIX TPYIIIT OPraHU3MOB;

v 00BACHATHL POJIb KMBLIX OPrAHU3MOB B KPYrOBOPOTE BELIECTB YKOCUCTEMEI.

v IPUBOAMTH MPUMEPHI IPUCIIOCOOIEHU OPraHM3MOB K Cpejie OOMTaHus U
OOBSICHATH X 3HAUCHUE;
HaXOJUTh YEPThI, CBUJETEILCTBYIONINE 00 YCIOKHEHUH )KUBBIX OPTaHU3MOB
OOBSICHSITH 3HAUCHHUE JKUBBIX OPTAaHU3MOB B KU3HU M XO3SHUCTBE UEIOBEKA.
MIEPEYUCIISATh OTIIMIUTEIILHBIC CBOHCTBA KUBOTO;
OTIpEIETISATh OCHOBHBIC OPTraHbl PACTEHUN (YaCTH KIETKH),
OOBSICHSITh CTPOGHHWE U JKU3HENCATEIHHOCTh W3YYCHHBIX TPYMIN KUBBIX
opranu3MoB (0akTepun, rpruObI, BOJOPOCIH, MXHU, XBOIIIH, IUIAYHBI, TAIIOPOTHUKH,
TOJIOCEMEHHBIC U IIBETKOBBIC);
MMOHUMATH CMBICT OMOJIOTUYECKUX TEPMUHOB;
XapaKTepu30BaTh METOJbl OHONOTHYEeCcKOoW Hayku (HaOmoJeHHe, CpaBHEHUE,
pEe3yNIbTAThl,  TOJIb30BATHCA  YBEIUYHTCIBHBIMA  TpUOOpaMU H  HMETh
JJIEMEHTAPHbBIE HABBIKM MPUTOTOBJICHUS U U3YUEHUs MTPETapaToB.
v\ UCIIONB30BaTh 3HAHMSA DKOJOTMM NPH COOMIOJEHUM TPABHJI IIOBCEAHEBHOM

TUTHEHBI,

v' CaMOCTOSATENLHO OOHAPYXHUBATH ¥ (POPMYIUPOBATE YIEOHYIO IPOOIEMY.

AN N N NN

AN



IIpeaMeTHBIMU pe3yibTaTaMH H3yYeHHs MpeaMeTa «JKoJIorus» B 6 Kiacce
SIBJISIIOTCSL CJIelyIolIe YMEeHHs:
— OOBSICHATH POJIb PACTEHUH B COOOIIECTBAX M UX B3aMMHOE BIUSHUE IPYT Ha JIPYTa;

— TPUBOAWTH MPHUMEPHI MPHUCIIOCOOICHHUI IIBETKOBBIX PACTCHHA K cpele OOWTaHHs U
OOBACHATH UX 3HAYEHUE;

— HaxOJIUTh 4YEpPThI, CBHUJCTEIBCTBYIONUE OO0 YCIOXHEHHH >XHUBBIX OPraHU3MOB TIIO
CPaBHEHHUIO C MIPEJIKAMH, U 1aBaTh UM OOBSCHEHUE,

— OOBSCHATH MPUCIIOCOOJICHHUS HA Pa3HBIX CTATUSAX KU3HEHHBIX IIUKJIOB.

— OOBSACHSTH 3HAYCHHUE IIBETKOBBIX PACTCHUH B JKM3HHU M XO35HCTBE YEJIOBEKA: HA3bIBATh
BO)XHEHIINE KYJbTYPHBIE U JICKAPCTBEHHBIC PACTCHUSI CBOCH MECTHOCTH.

— pa3ynyuaTh BETKOBBIE PACTEHUs, OJHOMOIBHBIC U JABYIOJbHBIC, MPUBOAUTH MPUMEPDI
pacTeHUH W3YYCHHBIX CEMEHCTB IIBETKOBBIX pPAcCTEHUN (MAaKCHMMyM — Ha3bIBaTh XapaKTEpPHBIC
IIPU3HAKU [IBETKOBBIX PACTEHUI U3yYEHHBIX CEMENCTB);

— OTIPEeIEISATh OCHOBHBIC OPTaHbl paCTeHUH (JIUCT, CTEOEIb, IBETOK, KOPEHB);

— OOBSICHATH CTPOCHUE M KUZHECATCIIEHOCTh IIBETKOBOTO PACTEHUS;

— IMTOHUMATh CMBICII OMOJIOTHYECKUX TEPMUHOB;

— IPOBOAUTH OMOJIOTUYECKUE OTBITHI M SKCIIEPUMEHTHI K O0BACHATH UX PE3yJIbTaThI.

— co0r01aTh U OOBSCHATH MMPABHJIA TTOBEACHUS B IIPUPOJIC.

— pa3auvaTh CheI0OHBIC U SIZIOBUTHIC IIBETKOBBIC PACTCHHS CBOCH MECTHOCTH.



[IpenmMeTHbIMH pe3yJibTATAMH M3YUYeHHMs NpeaAMeTa «JKOJOrUs» B [ KJacce
SIBJISIIOTCSL CJIelyIolIe YMEeHHs:

— OIPEAETATH POJIb B IPUPOJIE U3YYEHHBIX IPYII KUBOTHBIX.

— MPUBOANUTH MPUMEPHI IPUCIIOCOOICHN JKUBOTHBIX K Cpeie OOUTAaHUS U OOBSICHATH UX
3HAYCHHUE;

— HAaXOJUTh YePThl, CBUACTEIHCTBYIOMINE 00 YCIOKHEHMH >KUBOTHBIX O CPABHEHUIO C
MpelKaMHu, U AaBaTh UM OOBSCHEHUE;

— OOBSCHATH MPUCTIOCOOICHUS HA PA3HBIX CTAIUAX KU3HEHHBIX LIUKIIOB.

— OOBSICHATH 3HAUECHUE )KUBOTHBIX B )KU3HU U XO3AHUCTBE YEJIOBEKA;

— MPUBOJUTH MPUMEPHI U XapaKTEPU30BaTh BAKHBIX JJISI KU3HU U XO3SUCTBA YEJIOBEKa
KUBOTHBIX (OOHMTATENIEH KUIIUII, TApA3UTOB, IEPEHOCYUKOB OOJIE3HEH, HACEKOMBIX-OIBUTUTENEH,
OOIIECTBEHHBIX U KPOBOCOCYIIUX HACEKOMBIX, MPOMBICIOBBIX PBIO, OXOTHUYLE-TIPOMBICIOBBIX
NTUI] U 3BEpeH, JOMAIIHUX >XUBOTHBIX W TIpP.) Ha MPUMEPE CBOCH MECTHOCTH, OOBSCHATH UX
3HauYCHUE.

—pasnuyath (MO TaOJMIIE) OCHOBHBIE TPYMMbl >KUBOTHBIX (MPOCTEUINNE, THIIBI
KHILIEYHOIOJIOCTHBIX, TNIOCKUX, KPYIJIBIX M KOJIBYATHIX YepBEW, MOJUIFOCKOB, YICHHUCTOHOTUX, B
T.4. KJIACCHI PaKOOOpa3HBIX, HACEKOMBIX, MTayKOB; XOPAOBBIX, B T.4. KJIACCHI PbIO, 3eMHOBOIHBIX,
MIPECMBIKAIOIINXCS, ITULl M MIEKOIUTAIOIINX );

— OOBSICHATH CTPOCHHE W IKU3HEICATCIILHOCTh W3YYCHHBIX TPYII KHBOTHBIX
(mpocreiiliue, KUIICYHOMNOJIOCTHBIC, IUIOCKUE, KPYIJIbIE W KOJbYAThIe YEepPBHU, MOJUTIOCKH,
YIEHUCTOHOTHE (B T.4. pakooOpa3Hble, HACEKOMbIE, IayKH), XOpIOBBIE (B T.4. PBHIOHI,
36MHOBO/IHBIE, IPECMBIKAIOIINECS, ITUIIBI U MIIEKOITUTAIOIINE);

— XapaKTepPHU30BaTh OCHOBHBIE IKOJIOTUUYECKUE TPYIIIBI U3yYEHHBIX TPYII )KUBOTHBIX;

— IOHUMATh CMBICI OMOJIOTUYECKUX TEPMUHOB;

— pa3nyaTh BaKHEHIINE OTPSAbl HACEKOMBIX U MIIEKOIIUTAIOIIHX;

— IPOBOJIUTH HAOJIIO/IEHUS 32 )KU3HEACSITETbHOCTHIO )KUBOTHBIX, OMOJIOTUYECKHUE OTIBITHI U
AKCTIIEPUMEHTHI U OOBSACHATH UX PE3YJIHTATHI.

— co0ro1aTh U O0BSCHSTH MPABHIIa TOBEACHUS B IPUPO/IC;

— XapaKTepu30BaTh CIOCOObI PAlMOHAJIBLHOTO HCIIOJIb30BAHUS PECYPCOB >KMBOTHBIX Ha
IIpUMEPE CBOETO PErHOHA.

— UCTIOJB30BaTh 3HAHMSI SKOJIOTUH TP COOTIOICHUH MPaBUIT MOBCEHEBHON TUTHEHBI;

— OCYIIECTBJIATH JUUYHYIO MPO(HUIAKTUKY 3a00JIeBaHUMN, BHI3BIBAEMBIX MAPa3UTHUECKUMU
KUBOTHBIMHU.



COAEPXAHUE ITPOI'PAMMBI 11O «9KOJIOTUN» 5 KITACC

1.BBeieHne B IKOJIOTHIO
Kmo na nnaneme enasnoiii?
3HaKOMCTBO ¢ peOstamu. 3amaum oObenuHeHus. TexHuka OezomacHocTu. S - YacTh
MHpa.B3auMOOTHOIIEHUS B IPUPOE.
Oxonozus- Hayka ob okpyscarowem mupe.
Okojorusi Kak Hayka. 3Hau€HHE OHKOJIOTMYeCKuX 3HaHui. IIpeamer
9KOJIOTHH, CTPYKTYypa 2KOJOTHU. MeToabl HccieloBaHus. 3aJadyd U METOJbI
HKOJIOTHYECKOTO MOHUTOPHUHTA.
[TpakTukym: paboTa co CipaBOYHOMN JINTEPATYPOH, TPOCMOTP BHACOPPArMEHTOB
Cnocobul no3nanus okpysicarowe2o Mupa

CTPYKTypa padoThl,

NOCTaHOBKA MPoOIeMbl, popMyInpoBaHue 1enu 1 3aaa4. HaBeiku uccnenoBanus. Beibop
TeMbl.I[poBeieHre NPOCTENINX NCCIEA0OBAHUN.

[Tpaktukym: « Habmonenue. Onucanue. Mzmepenue. DKCEpUMEHT)

2.buoJIorus KJIeTKH

2.1 U3eomosnenue Mukponpenapamos

CrpoeHue yBelMUYUTENbHBIX MpUOOpOB. CTpoeHue kiaeTku. OpraHouJpl KiIeTKU. Bujel
kieroklIpakTudeckue paboTel: TexHrnka U3roTOBICHUSI MUKponpenapaTtoB «KineTku mykay,
2.2 bonvbutot Mup mManeHbKux Kiemokx

PaznooOpa3ue KIeToK.

[IpakTuueckue paboThl: « JleWKomiacThl B KIETKax KIyOHS — KapTodens.
OOHapyXeHNEeXPOMOILIIACTOB B TUIOAAX KaIHHbBDY.

2.3[1necnesvie epubdol
[TpakTudeckue paboTsl :« [lodydeHne KyIbTyphI IIJIECHEBBIX TPHOOBY

3.KTo0 ynpasJsieT 3K0JI0rH4eCKUMH cCUcTeMamu?
3.10«kpyorcarowas cpeda- umo smo maxoe?

Cpena oOutanus. HazemHo-BO3myimHas, BojHas, mMouBeHHas. (OcoOeHHOCTH
KaKIoW cpeapl oOutanus. [IpucmocoOieHust OpraHU3MOB K cpele OOUTaHMs.
Okonoruyeckue ¢pakropsl 3.2Bcmpeua c sewgecmeom. Kak «Opyaycamy amomwl?

BemectBo. Monekyna. AToMm. DneMeHT. ArperaTHbleé COCTOSIHHS
BellecTBONBITBHI: «TOPEHHUE CBEUN», «PAaCTBOPEHHE caxapa B BOJE»

XuMH4ecKue cBs3u. XUMHUUECKUE PEaKIINU

[IpakTUKyM: «M3rOTOBJIEHUE MOJENIEd XUMHUYECKHUX CBSI3€d MEXAy aToMaMu C
MOMOIIbIO CTUYEKH TIJIACTUIIHHAY

JleMoHCTpaniioHHBIE  OMBITEL:  «Menm +  KHCJIOoTay,

«kucnoTa + menoub»3.37atinoe u s8Hoe.

DHeprusi U BUIBI ee TposBieHus. OTiaudmMe BemecTBa OT dHEPTUuH. Buasl >HEprum.
Ennnuneinzmepenus sSHeprun. DHEPreTuYecKas IeHHOCTh MPOAYKTOB MUTAHMUS.

IIpakTukyM: « BerunciaeHue sHepreTHyecKoi IEHHOCTH MPOAYKTOB ITUTAHMS

«I nasnvi nogap» na nianeme

DOTOCUHTE3, €r0 3HAYECHUE [JI1 PACTEHUW, NPYTMX OPraHU3MOB U BCEU
3emuim B menoM. CrmocoObl MHUTAaHHWS OpraHu3MoB. Xiopodwmia. YcioBus
npoTeKaHus (HOTOCHHTE3A.



[Ipaktuueckue paboTel: «BnusHue cBera Ha oOpazoBaHue Xiopodwmian« BiusHue
cBeTa HaoOpaszoBaHUE KpaxManay», «BeineneHne Kuciopoaa B mporecce (POTOCUHTE3a»
Munepanvroe numanue pacmenuti
[Iutanue pacrenuii. MuHepaibHbIC BELIECTBA, UX 3HAUCHUE.

[TpakTueckue paboThl: «BiusHME MHHEPATbHOIO MHUTAHUS HAa KU3HEACITEIHLHOCTDH
pacTeHuin»

«BnusHue 3ac0IeHNs TOYB HA KU3HEACATEIbHOCTh PACTEHUM
Jvixanue
JpIxaHue- CBOMCTBO BCEX JKMBBIX OPraHM3MOB. MexaHW3M Tpoliecca JIbIXaHHs.
3HavYCHHE IBIXaHUS
[TpakTrueckue pabOTHI:
«ITornoiienue KUCIOpoaa ¥ BbIACIECHUE YTIEKUCIIOTO ra3a NPy JIbIXaHUH PACTCHUSI
Tuwesvie yenouxu
KpyroBopotsl BemiecTB, TpaHchopManus SHEPTUH, IHILNEBBIC MU, CETH.
[IponyueHTsl, KOHCYMEHThI, peayueHThl. [Ipumepsl nuieBbix wneneil. CocrtaBieHue
Pa3IMYHBIX MUIIEBHIX

DKOJIOTHYECKasi upamua.

4. KuBas miianera
buocghepa. Cmpykmypa u epanuyvl buocghepoi
buocdepa, ee rTpaHUIB, e¢ KOMIIOHCHTHL. JKWBBIE CyIeCTBa, CBOWCTBA
*uBoro. buochepa =dacte atMochepsl + yacTb muTOoCPepsl + yacTh ruapocheps
3emns- nnanema ConHeyHoU cucmemvl
3emisi —IUJIaHEeTa COJMHEYHOM cucrteMbl. CpaBHEHHE IUIaHET 1O MOKa3aTesiM,
HEOOXOUMBIM JIJISICYIIECTBOBAHUS JKU3HH.
[IpakTuky™m: «myTemecTBue 1o miaHeTaMm COJHEUYHON CUCTEMBI
Haw oom- 3emns!
YHukanpHOCTh TUTaHeThl 3emuid.  HeoOxomumocTh  cieauTh  3a
cocrosiHueM 3emnu. [IpakTHKyM: COUMHEHHE Ha TEMY: «MOU JJOM- 3eMIIsI».

S5.Bo3aymHast 000/104Kka 3emMJin
Ammocgepa- 6030ywnasn 0bonrouxa 3emiu.
Uem Bce npimar. PactutenbHbli TOKPOB 3eMiid - €€ JieTKue. XUMHUYECKUM COCTaB
aTMoc(depsl vee 3HaYeHHE B )KU3HU TUIAHETHI
Cocmas u gusuueckue ceoticmea 6030yxa. 3auem HydHceH 030H nianeme?
XuMuyeckuil coctaB U (u3Mueckue cBOMCTBa Bo3ayxa. [Ipmbopsl s ompeneneHus
napaMeTpOBBO3TyXa.
O30H, ero 3HaueHue A Beero xuBoro. Kak on obpasyercs. O30HOBbIE IBIPHI.
[TprunHBIO30HOBBIX ABIP. Kak OCTAaHOBHUTH pa3pyllleHHEe 030HOBOTO CIIOSI.
Onpeodenenue 3azpsisHeHHOCMU — ammocgheprozo 8030yxa. Omkyoa bepymcs
KUCTIOMHB1e00HCOU?
3arpsi3HeHUE OKpYXKaloliel cpeapl. 3arps3HeHHe aTtMochepbl pPa3TUYHBIMU Ta3aMH.
[TpUUMHBIBBITACHUS KUCIIOTHBIX JTOXKJICH.
OnbiThl: «pPH pa3nUYHBIX BEIIECTB», «BIUSHUE KHUCIOTHBIX JIOXKIECH Ha IKUBBIC
opraam3Mbivl IpakTHueckue paboTHI:
«Ormpenenenne CTENeHN 3arpsi3HEHNsT BO3yXa MO COCTOSHHUIO PAaCTCHUH.
JInaiiHUKY —MHAUKATOPBI YUCTOTHI BO3AYXa»»
Ammocgepa u nocooa



Cnoun armocepsl. Iloroma m xmumar. Ot dyero 3aBucuT mnoroga? Ocaakwu.
[Ipyu3Haku w3MeHeHWs moroAbl. MeTeoposoruueckas cTaHuus. Meteopoiorudeckas
cinyx0a. Bpemena roga. Bnusinue kiinMara Ha )U3Hb PACTEHUHN U )KUBOTHBIX.

[IpakTuKyM: cOCTaBIE€HHUE JTHEBHUKA
OrOAbI

HeobvikHo6eHnble a61eHUs 8 amMocpepe
I'pom u monaus. Taiidynsr u yparansl. Pagyra. [TpyauHbsl 5THX SBICHUN
Hazemno-6030ywnas cpeda ooumanus
OcobenHoctu HAa3eMHO-BO3/1YIIIHOM CPEIbI
oOuTaHuUS. [Ipucnocobnenuss  OpraHu3MOB K
Ha3eMHO-BO3/1yILIHON cpezie OOUTaHMsL.
[Tpaktuyeckue paboTel:« OmpeneseHue MNPUCIOCOOICHUH y OpPraHu3MOB K
Ha3eMHO-BO31yILIHONCpele OOUTaHUS»
Knumam u ocusno naanemol
Bpemena ropa. BiusHue kimMarta Ha KM3Hb PACTEHUM U JKUBOTHBIX.
[IpucniocoOnenust y pacTeHUHM M IKUBOTHBIX K JKM3HM B OIPEACIECHHBIX
KJIMMaTHYECKHUX YCIIOBUSX.
[TpakTuyeckue paboThI:

« OmnpepneneHne TPUCIOCOONCHU y OPraHU3MOB K JKHU3HH B CYPOBBIX YCIOBHSX
ApKTHKI»

6.Boxnast 000J10uka 3eMin
Boouas obonouxa 3emnu — euopocghepa
I'mapocdepa. Pacmpenenenne Boasl Ha IUIaHeTe. JKOJIOTUYECKHE
npoOemsl ruapochepsilIpakTikym: «Pacder 3aTpart BOAbI OTHON CEMBH B CYTKH
Hccnenosanne «Kak MOXHO YMEHBIIIUTH PACXOJl BOJIBI B JIOME»
Yyoo nianemst — 600a

du3nyeckie M XUMHYECKHE XapaKTCPUCTUKU BOIBI. Poms BOJbI B JXU3HH XUBBIX
OpTraHHUu3MOB.

«CBOOOHASI» M «CBSI3aHHAS» BOJA
Boonwie sxocucmemvl. Booa kax cpeda ooumanus

dopmMupoBaHUE SKOJOTHUECKUX CHCTEM B BOAHOM cpene. Ponb uromnankrona B
HAKOIUIEHHH OMOMacchl BOJIOEMOB U €ro KocMuyeckas poijib. OCOOEHHOCTH BOJIHOM
cpenbl oobutanus. [Ipucnoco6ieHuss opraHu3MOB BOJTHOM cpelie 0OuTaHus. 3arps3HEHUs
ruapochepsl.

[IpakTuueckue paboThl: «OmpeaeneHne MPUCTIOCOOJICHH y OpraHu3MOB K
BOJIHOM cpejie OOMTaHUsD)

7. TBepaast 00010uKa 3emMJn

- 1Jlumocghepa- meepoas obonouka 3emau

Crpoenne 3emiu. OCHOBHBIE Talbl Pa3BUTHS TUTAHETHI. SApo, MaHTHS, 3eMHas
kopa. Penbed. [Ipaktrueckue paboTsl: «COOTBETCTBUE MHHEPAJIOB U TOPHBIX MOPOJ
OTIpeIeJIEHHOMY CJIO0 36MHON KOPBD».

[Tone3Hsle wWCKOMaemble, WX 3HAYCHHWE B JKU3HM 4YelloBeKa. Poib KHUBBIX
OpraHU3MOB BOOpa30B:

[Mpaktudeckue padboTh: «OmpeneneHne MHHEPAJIOB H TOPHBIX MOPOJ IO UX BHEITHEMY
BUIY»
* Ilnooopooue nous

XuMHYeCcKul cocTas 1mo4B. Buael nous. [Iponeccel, npuBoasiue K IOYBEHHOMY



mIoAopoaut0. Ipo3us nous. [IpenynpexaeHne 3po3uu.

[IpakTrueckue padboThl: «OnpeeneHne TUIa MOYBbI HAIIEH MECTHOCTH)
*  Voobpenus

Y nobpenus, ux 3HaueHue. BiausHue ymoOpeHuit Ha pactenms. K yemy
MOJKET MPUBECTUIPE3IMEPHOE 3T0yNOTpeOIcHNE YI0OpeHUsIMu?

[TpakTrueckue paboThl:« BiausHue a30THRIX y100peHuit Ha pacTeHUsD
» Ilousa kak cpeda obumanus

OcoOeHHocTH  TOYBEHHOW  cpenbl  obutanus.  I[lpucnocobiieHuss  OpraHU3MOB
MOYBEHHOU CpeneoOnTaHuUs.

[TpakTdeckne padoThl «OmnpeneneHue MPHUCIOCOOICHH y OPraHu3MOB K
MOYBEHHOI cpeicoOUTaHUS»
*  3aepsaznenue numocghepul

JlesTenbHOCTh YeNoBeKa, KOTOpask MPHUBOIUT K 3arpsi3HEHUIO JIUTOC(EpHI.
[TocneacTBust ATUX 3arps3HeHUi. XpaHEHHE pPATUOAKTHUBHBIX OTX0A0B. JloObiua
MOJIE3HBIX HCKomaeMbIX. CelbCKoe X03sIMCTBO.

8.Yesi0BeKk U nmpupoaa

8.1 Yenosex u npupooa

CXOJCTBO YEJIOBEKA C JIPYT'MMH JKUBBIMH OPraHM3MaMH M €ro OTJIUYUE OT HHX.
3aBUCUMOCTh MEXIY BO3PACTAIOIIMMU TOTPEOHOCTSIMH COBPEMEHHOTO YeEJIOBEKa U
BJIMSIHAEM YeJIOBEKa Ha pUpoy. [lociiecTBUS HApyIIEHUS cpell OOUTAHUS YETIOBEKOM.

HccrenoBanue: «Kak M3MEHUIIACH KU3HB JIFOIeH 3a mociaearue 50 mer»
- 2 Ilouemy nossunace Kpacunas knuea?
- COXPaHEHHS )KMBBIX OPraHU3MOB Ha IuTaHere. KpacHast kHura.
- 8.3 Kak coxpanumu 6uocgepy?

- B3auMocCBA3b M B3aMMO3aBHUCHMOCTb BCEX KOMIIOHEHTOB 3KOCHUCTEM. 3aBHCHMOCTH
cocTosiHUsl Omocepbl OT COCTOSHUS OTIENbHBIX 3KocucTeM. CrocoObl COXpaHEHHS
DKOCUCTEM.3EMJIS- IUIAHETa HE TOJIBKO JIIOAEH, HO M APYTUX >KMBBIX OPIaHHU3MOB.
HeobxonumocTs Oepeub Hallly IJIaHEeTY.



Y4ueOHO-TeMaTH4YecKoe MJIAHHPOBAHHE!

Ne Tema OO01Iee KOIUYECTBO
JacoB
1 BBeneHnue B 3K0JI0THIO 6
2 Buonorus kierku 6
3 KTo ynpaBnsier sxocucremamu? 14
4 JKuBas mianera 6
5 Bozaymnas o6osiouka 3emin 14
6 Boxanas obomouka 3emau 6
7 Teepmast o6om0uka 3emau 10
8 YenoBek u mpupoja 6
68
IToypouHoe miIaHMpoOBaHUE:
Nenr/ Pa3gen tema dopMma 3aHATHI Hcenons3onanne obopynosanne
I «Touka pocra»
1 1.1 Kto Ha becena, DJeKTpOHHBIE TaOIHIIBI U

IUTAHETE TJIABHBIN?

IJIaKkaTbl

1.2
DKOJIOTHS -HayKa 00
OKPY’KaIoIlleM MHUPE.

TIETIOBBIE UTPHI,
TIeKIHH,
KOHCYJIbTaIlNH,
MPAKTHYECKHE
3aHSATHS,
CaMOCTOSITeITbHAS
paborta, JlucnyTsl,
Oecelpl, IPAaKTUKYMBI,
TIeKIHH,
VHIMBUTyaTbHAs
pabora, TpymnmoBas
pabora,

DNeKTpOHHBIE TaOIUIII U TIJIAKATHI,
uudposast 1adopaTopus Mo
9KOJIOTHH (AATYUK OCBEIIEHHOCTH,
BJIQ)KHOCTH Y TEMIIEPATYPBHI)




1.3
CnocoOblI 1103HaHU
OKPYaroIIero Mupa

[IpakTnueckue
3aHATHS,
CaMOCTOSITeIIbHAS
pabota, {ucnyTsi,
Oecepl, IPaKTUKYMBI,
JICKLIUH,
WH/IMBUyaJTbHAS
paborta, rpymmoBas

nudpoBast 1a00paTopHs Mo
9KOJIOTUH (JaTYMK OCBEIIICHHOCTH,
BJIQAYKHOCTH M TEMIIEPaTyPhl)

2.1
W3zrorosneHre MUKpoOIpen
apaToB

[IpakTueckue
3aHATHS,
CaMOCTOSITeNIbHAS
pabora, JlucnyTsl,
Oecenpl, MPaKTUKYMBI,
JICKIH,
WHWBHyaIbHAS
pabota, rpynmnosas
pabora

udposas madboparopus,
M (POBOK MUKPOCKOIT

2.2
Bonbuioit Mup ManeHbKUX
KJIETOK

NIPAKTUKYMBI,
TBOpYECK paboTa
,0ecebl, TUCITYTHI,
MPAKTUKYMBI,
COOOIIEHUS yJaIInXcs,
rpynmnoBas pabota

DNEeKTPOHHBIE TAaOIHIIBI U TUTAKATHI,
nudpoBast 1a00paTopHs 1Mo
9KOJIOTUH, TUPPOBOKH MUKPOCKOIT

2.3
[1necueBble TpUObBI

[IpakTnueckue
3aHATHS,
CaMOCTOSITeNTbHAS
pabota, Gecenpl,
MPAKTUKYMBI, JICKITHH,
WHIMBUTyaJTbHAS
pabora, TpymnmoBas
pabota

DNEeKTPOHHBIE TAOTUIIBI U
TUTAKATHI

3.1
Oxkpyxaromiasi cpeia - 4To
3TO Takoe?

[IpakTnueckue
3aHATHS,
CaMOCTOSITEITbHAS
pabota, Gecenpl,
MPAKTUKYMBI, JIEKITHH,
WH/IMBUTyaJTbHAS
pabora, TpymnmoBas
pabota

DNeKTpOHHBIE TaOTUIIBI U
IU1aKaTel, Mdpoas 1adbopaTopus
T10 3KOJIOTHH (JaTYUK
OCBEIIEHHOCTH, BIQKHOCTU U
TEMIEPaTyphl)




8 3.2 Kak NuauBuayansHas DJeKTpOHHBIE TAOIHIIBI M TJIAKATHI
«IPYKaTHATOMBI? pabora,
KOHCYJIbTaIlHH,
KOH(EPEHIIHH,
9 3.3 TaifHoe u siIBHOE. WnnuBuayanbHast
pabora,
KOHCYJIbTAIUH.
BricTyruienus
y4aIuxcs
10 3.4 CaMOCTOATEIbHAS
«[naBHBpId  TOBap» Ha | pabora, Oecensl,
TUTaHeTe MPAKTUKYMBbI, JICKIUH,
WHIMBUIyaIbHAS
pabota, rpynmnoBas
pabora
11 35 CAMOCTOSTEIEHA DNEeKTPOHHBIE TAaOIHIIBI U TNIAKATHI,
MusepaibHOE nutaHue | pabota, Oecespl, 1 poBast 1abOPaTOPUs 110 SKOIOTHH
pacTeHuii IPAKTHKYMBI, JIEKLUH, (1aTYMK OCBEUICHHOCTH, BIAXXHOCTH
WHIMBUTyaJIbHAS ¥ TEMIIEPATYPBI)
pabota, rpynmnoBas
paborta
12 3.6 KomOuHMpOBaHHbBIE DJEKTPOHHBIE TA0JHIIbI M
JIbIxaHue 3AHSTHSL IUIaKaThl, (pOBas 1adopaTopus
TpaxTHdeckue 0 DKOJIOTUH (IaTYHK
3AMSITHSL OCBEIICHHOCTH, BIQYKHOCTU U
3amuTa NpOeKTOB TeMIIEpaTypbI)
13 3.7 KomOunupoBannoe
[TuieBble 1eOYKH 3aHATHE
14 4.1 TpaauuruoHHOE
Brocbepa. 3aHsTHE.
CrpykTypa W  rpaHMIbI

o6uochepsl




S) 4.2 WnauBuayansHas DNeKTpOHHBIE TaOIHUIIBI U
BeMIlsi- IIaHeTa pabora, 1aKatel, nudposas
CoHeYHbIe KOHCYJIbTAIUH. 1a00paTOPHUAIIO SKOJIOTUU
CHCTEMEL BricTynenus (maT4MK OCBELIEHHOCTH,

y4aIuxcs BJIQKHOCTH M TEMIIEpPaTyphl)

16 4.3 Ham om - 3emits! TpanuunonHoe

3aHATHE.
Ypoxk-penerunus.

17 5.1 TpaauuroHHoe
AtMocdepa 3aHATHE, paboTa B
Boznymnas o0onouka rpymnmnax
3emiin.

18 5.2 CocraB u (puznueckue TpanumonHoe DNEKTPOHHBIC TAOIHUIIBI U
CBOMCTBa BO31yXa. 3aueM | 3aHsATHE, paboTa B IU1aKaThl, U poBas
HY>KEH O30H IlJ1aHeTe? rpymnmax nabopaTopusi 1O SKOJOTUH

(1TaTYMK OCBELIEHHOCTH,
BJIQKHOCTH M TEMIIEPATYPHI)

19 5.3 TpagunuonHoe OeKTpOHHBIE TaOIHIIBI U
Onpenenenue 3aHsTHE, paboTa B IJIaKaThl, udpoBast
3arps3HEHHOCTH rpymnmnax nabopaTopus O FKOJIOTUH
aTMOC(epHOTrO BO3AyXa. (TaTYMK OCBEUICHHOCTH,
Otkyna 6epytes BJIQXKHOCTH U TEMIIEPATYPHI)
KHUCJIOTHBIE JTOMXKIH?

20 5.4 WnpauBunyansHas DEeKTpOHHBIE TaOIHIIBI U
ATtMmocdepa u oroga pabora, IJ1aKaThl, IU(poBas

KOHCYJIbTAIUH. 1a00paToOpHUAIIO SKOJIOTUU
Bricrymnenns (TaTYMK OCBEUICHHOCTH,

yJalmuxcsa

BJIQKHOCTH M TEMIIEpaTyphl)




21 5.5 WuauBunyansHas
HeoObikHOBEHHBIC pabora,
SIBIICHUS B aTMOC(epe KOHCYJIbTaIUH.
BricTymienus
yuyaumxcs
22 5.6 NunuBuayanbHas DNIeKTPOHHBIE TaOIUIIBI U
HazemHo - Bo3aymHas pabora, IU1aKaThl, nudponas
cpeaa oOuTaHus KOHCYJIbTaIlUH. 1a00paTOPHUAIIO SKOJIOTUU
BricTynienus (IaT4MK OCBELIEHHOCTH,
y4aIuxcs BJIQKHOCTH M TEMIIEpPaTyphl)
23 5.7 Knumar u xu3Hb TpaguuonHoe
TUTAaHETHI 3aHATHE.
24 6.1 Bonnas o6osouka TpaguiuonHele Hatuuk pH
3emiu — ruapocdepa 3aHSTHSL.
IIpakTuyeckue
3aHATHS.
KT/l «JleHb BOTHBIX
25 6.2 Uyzno ruraHeTsl —BoJIa TpanuunonHnoe DNeKTPOHHBIE TAOIUIBI U
3aHsATHE, paboTa B TUTaKaThl, UG poBas
rpymnmnax naboparopus Mo 3KOJOTUU
(BIQXXHOCTHU U TEMIIEPATYPHI)
26 6.3 BotHBIE YKOCUCTEMBI TpanuioHHbIE ONeKTPOHHBIC TAOTHIIBI i
Boja kak cpeqa OOMTaHusl | 3aHSTHA. TTaKaThl
[IpakTnueckue
3aHATHS.
KT/ «/lenb BogHbIX
AKHUBOTHBIX».
27 7.1 JIutocdepa - TBepaas [IpakTuueckue DIIEeKTPOHHBIE
o0osouka 3emiu 3aHATHS, TaOJIUIIBI UTIJIAKATHI
caMOoCTOsITeNTbHAs

pabora, 6ecepl,
MIPAKTUKYMBI, JIEKIIHH,
HH}IPIBI/IJIyaJTI)Haﬂ
pabota, rpymnmnoBas
paborta




28 7.2 WNunuBuayanbHas DeKTpOHHBIEC TaOIHIIBI U
[Tnonoponue mous paborta, IJ1aKaThl, ¢ POoBas JadopaTopus
KOHCYJIbTaIlHH, 10 SKOJIOTUH (JaTYUK
KOH(EepeHIUH, OCBEIIEHHOCTH, BIQXKHOCTU U
TPEHUHTU TEMIIEPATyphl)
29 73 CAMOCTOSTENbHAS DJeKTpOHHBIE TAOIMLbI U MJIAKaThI
Y nobpenus pabora, 6ecenpl,
NPAaKTUKYMBI, JICKIUH,
WH/IMBUyaJIbHAs
paborta, rpynmoBas
pabota
30 7.4 Tloua xak cpema | KomOuHMpOBaHHBIE DNeKTPOHHBIE TaOJINIbI U TIAKATHI,
oOuTaHus 3aHATHS. uugpoBas 1a00paToOpHs 1Mo
9KOJIOTUM (AATYMK OCBEILIEHHOCTH,
BJIIAKHOCTH U TEMIIEPATYPHI)
31 7.5 [TpakTuyeckue DeKTpOHHBIE TAOIMILIBI U MJIAKAThI
3arpsi3HeHue IUToCchepsl 3aHATHS,
CaMOCTOsITeNIbHAs
pabota, [lucnyTsl,
Oeceibl, MPaKTUKYMBI,
JICKIIAH,
WH/IMBUyaJIbHAS
pabota, rpynmnosas
pabota
32 8.1 CEeMHHAPBI, DIIEKTPOHHBIE TAOJMIIBI U [UIAKATHI,
Yenosek u npupoaa MIPAaKTUKYMBEI, u¢poBast 1abOpaTOPHs MO SKONOTHH
TBOpUECK paboTa
,becenbl, TUCITYTHI,
MPAKTUKYMBI,
COOOIIEHUS yJaIInXcs,
rpymnmoBas padora
33 8.2 [louemy WuauBuyanbHas DIIeKTPOHHBIE TAOIHIIBI U IIAKATHI
nosisiiiackKpacHast pabora,
KHUTa? KOHCYJIbTallUH,
KOH(EepeHITHHN
34 8.3 Kak coxpaHuTh Buxkropuna OJeKTpOHHBIE TAOIMIBI U IUIAKATHL,
ouochepy? «IKONOTHYeCKHit uupposast  naboparopust 1o
OKOJIOTHUH

MapapoH»




COJEPXAHME 3JIEKTUBHOI'O KYPCA «3KOJIOI'Us» B 6 KJIACCE 68
YACOB

Tema 1. Dxos10rus pacreHnii: pa3aes HAyKu U y4eOHbIi npeamet (4 1)

DKOJIOTHS — HayKa O CBSI3SIX JKMBBIX OPraHU3MOB co cpenoi oOurtanusi. Cpena oOuTaHUS H
YCJIOBHS CYIIECTBOBAHUS OPraHW3MOB. B3aWMOCBSI3M JKHMBBIX OpraHu3MoB U cpenbl. OcoOeHHOCTH
B3aUMOJICMCTBUSI PACTEHM U JKMBOTHBIX C OKpYXKalOIIEH HMX Cpeaol. DKOJOTus PacTEHUM.
Pactutenbupie coobmectBa. OCOOCHHOCTH B3aMMOJICHCTBUI pAcTeHUN M KUBOTHBIX CO CpEIOH.
OcHOBHbIE OTJIMYHUS PACTEHUN OT KUBOTHBIX U UX CBSI3U CO CPEIOH.
OcHognble nousamus: cpeia OOUTaHUsS, YCIOBHS CYIIECTBOBAaHHUS, B3aUMOCBS3HM, SKOJOTHS pPaCTEHUM,
pacTUTENbHBIE COOOIIECTBA.
Jkckypeusi. JKuBoil opranusMm, ero cpena oOWUTaHUS U YCJIOBUSA CyllecTBOBaHUS. (DKCKypcus
MIPOBOJIUTCS Ha JIF0OOOW OOBEKT, /1€ MOKHO TMTO3HAKOMHTHCS C JIIOOBIM PACTUTEIFHBIM OPTaHU3MOM U €0
cpenoii obuTaHus: mapk, jJec, Jyr, )KHUBOU YTOJIOK.)

Tema 2. CBet B :KU3HM pacTeHuii (64)
Jlnst 4ero HyXeH cBeT pacTeHusM. Pa3zHooOpasue ycinoBul ocemieHuss Ha 3emiie. CBeT H
(dborocunaTe3. Bo3aymHoe nuranue pacteHuid. BiausHUE cBeTa Ha pOCT M IBEeTeHUE pacTeHuid. CBeT
KakK 9KOJOTHYeCKui (akTop. DKOJOrMYEeCKUEe IPyIIbl PACTEHUN IO OTHOUIEHHUIO K cBeTy. PacTteHus
JTUJIMHHOTO M KOPOTKOTO JIHS, HEUTpaiabHbIe pacTeHus. JlucTtoBass mo3amka. PazHooOpasue ycioBuit
ocBelleHuss Ha 3emisie. IlpucnocobiieHne pacTeHHil K MEHSIOUIMMCS YCJIOBUsSM ocBenleHus. Kak
MOJKHO PEryJMpOBaTh yCJIOBUSI OCBELIEHUs pacTeHuil. [Ipucnocobiienus pacTeHui K )KU3HU B pas-
JIMYHBIX PAaCTUTEIBHBIX cO00IIecTBax (€IbHUK, AyOpaBa). Pactenus s¢emepounssl. JleTHeseneHsle U
BeUHO3elIeHble pacTeHus. PyOku yxoma. KoHmeHTpupoBaHHBIN cofiHeuHbIH cBeT OcHosHble
nousmusA: CBET W (POTOCHHTE3, PACTEHUs] JIMHHOTO [Hs, PAacTE€HHs KOPOTKOTO MdHS, MNpSIMOU
COJIHEYHBI CBET, PacCEesHHBIM CBET, CBETOJIIOOMBBIE PACTEHHUS, TEHEBBIHOCIUBBIE U TEHEIIOOUBBIC
pacTeHus.
IIpakTnueckas padora. M3yueHue nmoTpeOHOCTEH B KOJIMYECTBE CBETAa y PACTEHHM CBOEH MECTHOCTH.
OnbIT B IOMAIIHUX ycJ0OBUAX. BiausHue cBera Ha pocT U pa3Butrue pacteHuid. (B xone paboThl
JIOKa3bIBACTCS, YTO COJIHEYHBIM CBET OKAa3bIBAE€T HEINOCPEICTBEHHOE BIIUSHHUE HA POCT U Pa3BUTHUE
pactenuii. CpaBHUBAIOTCS BBIPOCILINE HA CBETY U B TEMHOTE IPOPOCTKHU. )
JlaGopaTopHasi pabdora. lI3yueHrue cTpoeHusl JTUCTHEB CBETOJIFOOMBOIO U TEHEIIOOMBOTO PacTEHUM
noJ MukpockonoM. (ITog MuUKpockonmoMm H3ydaroTcsi MUKpOIIpenapaThl JINCTHEB KaMEJIMU U TepaHu.
JlenaeTcss BBIBOA O CBSI3U CTPOEHMS JIMCTA C €ro (PyHKIUEH U ero pacrojoKeHHEM OTHOCHUTEIBHO
HamnpaBJIEHUs CBETOBBIX JIy4eil.)
IIpakTnyeckas padora. OnpeeneHne KOJIM4YeCTBA COJHEYHbBIX THEN B TOAY B CBOEM MECTHOCTH.

Tema 3. Tenuio B ku3HU pacTeHuii (64)

JJig yero Teruio Hy>KHO pacTeHusM. Temmeparypa Kak skosnornueckuit paxrop. Temno kak Heobxonumoe
YCIIOBUE JKHU3HM PACTCHMH. 3HAUEHHWE TeIa JJIs MpOpacTaHUsl CEMsIH, POCTa M Pa3BUTHUSI PACTCHMM.
3HayeHWe Terula JUI LBETEHWS pPACTEHUM U CO3pEBaHUs IUIOAOB. TemMImeparypHble TI'paHHUIBI.
IIpomopaxuBanue. BropuuHoe nBereHue. Mcroununku teruia Ha 3emute. Kakoe Temiao HMCHOIB3YIOT
pactenus. PaznooOpasue TemmepaTypHBIX yclIOBUM Ha 3emie. BereranuonHbli mepuoj. Brigenenue
TeIJia MpH JIbIXaHUM pAacTEHUU. 3aBUCMMOCTH TEMIIepaTypbl pacTEHUM OT TeMIEepaTypbl OKpYyKaroulei
cpenbl. DKOJOTHYECKHe TpYIIbl PAacTeHMH IO OTHOLIEHUIO K Terly u xonoxy. Ilpucnocobnenus
pacTeHui K BBICOKMM M HHM3KHMM TeMmIeparypaMm. BbIcokne TeMriepaTypbl U COCTOSIHUE JIETHErO IOKOSI.
OcoOeHHOCTH CTPOEHUS PaCTeHUH, YMEHbIIAIOIINE HarpeBaHUe. 3aKallka paCTCHHMH.

OchosHble noOHAmMUA: TEMJIO0 — HEOOXOIUMOE YCIOBHE JXM3HHU, TEIUIOBBIE MOSCA, TEIUIONIOOMBBIC
pacTeHus.



IIpakTuyeckass padora. OmnpenesieHUE CPEAHErOJI0BOM M CPEAHECE30HHOM TeMIepaTtyp CBOEH
MCCTHOCTH U paCTeHI/If/'I, HpI/ICHOCOGHGHHBIX K HUM.

Tema 4. Boaa B :xu3Hu pactenmii (64)
Jlns yero Hy»KHa BoJja pacTeHusM. Bosa B u3HU pacTeHnil. 3HaueHue BOJIbI JUIsl MUTAHUS, OXJIaKACHNU,
pacceneHusi, JUIsl IpOpacTaHus CEMsIH, pocTa W pa3BuTus pacteHuil. CopepkaHue BOJbl B KIIETKax,
TKaHSIX U OpraHax pactreHuil. BHyrpeHHuid 3amac Bojbl. 3aBsigaHue pacteHuil. Kak Boja mocrymnaer B
pacrenus. Pacrenus- snudurel. BuekopHeBas nmoakopmka pacteHuil. Kak pacTeHus yaepKUBarOT BOIY.
Pactenus-cykkynentel. Pacxox Boabl pacTeHMsAMH. BriakHOCTP Kak 3Kojoruyeckuit  Qakrop.
DKOJIOTMYECKHE TPYIIbl PAaCTEHUI 10 OTHOLIEHHIO K Boje. BoaHble pacTeHus (IJ1aBarOLIUE pacTEeHUs,
pacTeHusi, IOJIHOCTbIO IIOTPY)KEHHbIE B BOJY, BOJHBIC pACTEHUS C IUIABAIOIIMMHU JIMCTBAMHU).
[Ipucniocobnenuss BOTHBIX PAaCTEHMH K HEAOCTaTKy KHUCIOpoaa. BraromoOuBble  pacTeHHS.
[IpucnocoOnenus BiaroaoOOMBBIX pacTeHMH K cpene obutanus. IIpucnocobneHue pacteHuil K
Pa3IMYHbIM YCIOBMSIM BJIaXKHOCTU. PacreHus, TpeOyromue yMEpEeHHOro YBIAXXHEHUs (pacTeHMs JIyra U
neca, a¢emepsl U 3heMepousibl) U 3acyXxoycTolduBble pacTeHus. [IpucnocobieHus 3acyx0ycTOMUUBBIX
pacTeHMil K HeJOCTaTKy Biaru (yBeJIMUEHUE MOIJIOIMICHUs BOJbI, COKpPAIEHUE pacxo/ia BOJIbl, 3aracaHue
Boibl). OGecrieueHne pacTeHuil Bo10H (CHero3aaepkaHue, JIECHbIE M0JI0Chl, COXPAaHEHUE BOJIbI B ITOYBE).
OcHognvie nonsamus: BIAXKHOCTb, BOJAA — HEOOXOIMMOE YCIOBHUE KH3HU, BJIAroJr0OMBBIE pacTEHUS,
3aCyXO0YCTONUNBBIE paCTEHUs, CYKKYJIEHTBI, OPOIIEHHUE, OCYIIEHHUE.
IIpakTnuyeckas padora. M3yueHue npucrnocoOIeHHOCTH PACTEHUH CBOEH MECTHOCTH K YCIOBHUSIM
BJIQKHOCTH.
OnbIT B 10MAIHKX YCJI0BHSIX. BiinsiHUE BOJIBI U TEIUIAa HA IPOpACcTaHUE PACTECHUH.
JlaGopaTopHas padora. 3HaKOMCTBO C BOAHBIMH, BJIaroJit0OMBBIMU U 3aCyX0YyCTOWUMBbIMU pacTeHusiMu. (ITo
repOapHbIM SK3EMIUIApaM WK PUCYHKAM IPOBOJAUTCS paboTa, B X0Jie KOTOPOH BBISIBIIIOTCS OCOOEHHOCTH
CTPOEHHMSI PACTEHUI C pa3HbIM OTHOILIEHUEM K BJIare.)

Tema 5. Bo3ayx B skKM3HU pacTeHuit (64)
["a30BbIil cOCTaB U ABM)KEHHE MAcC BO3/AyXa KaK SKOJIOrHueckue (pakTopbl B )KU3HU pacTeHUU. 3HaueHue
JUIl pacTeHHMH a30Ta, KHCIOpoJa W YIJEKucioro rasa. Berep B »ku3HuM pacteHuid. IlpucnocoGrenue
pacTeHMi K U3BJICYEHUIO a30Ta, KUCIOPOJIa U YIIIEKUCIIOro ra3a u3 Bo3ayxa. [Ipucnocobnenus pacTteHuit
K ONBUICHUIO, PACIPOCTPAHEHUIO CIIOP, TIOJIOB U CEMSIH BeTpoM. PerynnpoBaHue 4e10BEKOM BO3TYIIHBIX
MTOTOKOB M Ta30BOTO COCTaBa BO3/1yXa.
OcHoéHnble nousmus: Ta30BbIM COCTaB BO3/AyXa, KHUCIOTHBIE JOXIW, BETPOYCTOMYMBBIE pPACTEHHUS.
JlabopaTopnas padora. V3yuenue nmpucrnocoOIeHN pacCTeHU K ONMBUICHUIO U PACTIPOCTPAHEHUIO BETPOM.
(M3y4enue mpoBOIUTCS 1O KOJUIEKLIMH IJI0JIOB U CEMSIH € TOMOIIIBIO JTYTIBL. )

Tema 6. ITouBa B sku3HM pacTenuii (64)
Uro npencrasnsger co0oif nmousa. [louBa kak HEOOXOAMMOE YCIOBUE KHU3HU pacTeHuil. TUIBI MOYB U UX
cBoiictBa. CocraB mouBbl. OOpa3zoBanue rymyca. [lmomopoaue mous. JKuBble OpraHu3Mbl B IOYBE.
DKOJIOTUYECKHE TPYIIBl PACTCeHWH MO OTHONICHWIO K pa3HBIM CBOMCTBaM MOYB (pacTeHHs OCITHBIX U
0oraThIx MOYB, PaCTEHUs 3aCOJCHHBIX MOYB). [IouBa — MCTOYHHK MHHEPAJBbHBIX BEIIECTB M BOBI. 3arac
ceMsH B mouBe. [louBa W mepeHeceHWe HEONArONMpPHUSATHBIX YCIOBHHA. YIIyUIIEHHWE TIOYB YEITOBEKOM.
3enenoe ynoOpeHue. Prixnenune mouB. Pacconenue mouB. M3BectkoBanue mnouB. IIsuibHbIE Oypw,
HEYMEPEHHBIN TIOJIMB, BOIHAS M OBpaKHAsI DPO3UsI — (DaKTOPBI Pa3pyHICHHS ITOYB.
OchosHble noHAmMuUA. MUHEpANbHbIE M OPraHWYECKHE BEIECTBAa IMOYBBI, TYMYC, OYBEHHOE IMUTAHUE,
TUTOZIOPO/IME TIOYBHI, COJIEBBHIHOCIHBEIE (COJICYCTOWYHMBBIE) PACTEHHS, OPraHMYECKHE M MHUHEpATbHBIC
yIoOpeHusi, 3po3usi OYB.
JlomamHssi npakTHyeckass padora. BiusHue MeXaHMYECKOro cocCTaBa IIOYBBI Ha IpOpacTaHHe
CeMsH, POCT U pa3BuTHE MpopocTkoB. (IIpopammBaioTcs cemeHa, Hanpumep, Gacoiu, B TUMAX MOYBBL:



IIecKe; TJIMHE; oYBe, IPUHECEHHOM U3 caja WU ¢ oropojaa. B xome paboThl 10OKa3bIBaeTCsl, YTO CPOKHU
IIPOpPacTaHUs CEMSH M Pa3BUTHSI IPOPOCTKOB 3aBUCST OT TUIIA IIOYBBI. )

Ikckypens. Yenosek U mousa. (DKCKypcHsl IPOBOJUTCS B TEIUIMYHOE XO3SAHCTBO, IJI€ B ATO BPEMs
UAET MOATOTOBKA IIOYBBI K BBIPALMBAHMUIO paccaabl. lIpu OTCYTCTBMM TENIMYHOrO XO3SMCTBA C
IIPOLEAYpPOl MOJATOTOBKM IIOYBBI MOXHO IIO3HAKOMHUTBCSI HAa HIpPHUMEpPE BBIPAIIMBAHMUS KOMHATHBIX
pacTeHui. )

Tema 7. 7)KuBoTHble u pacTtenus (4 4)
JKuBoTHble-onbuIUTENN. B3auMHOE BIMSHHE MXUBOTHBIX M pacTeHUM. 3HAYEHUE IKUBOTHBIX JJIA
OMBUICHUS MW pacnpoCTpaHEHUs pacTeHuil. buomornueckre OCOOEHHOCTH HACEKOMOOIBUISIEMBIX
pacTeHud. 3HaUYEHUE PACTEHUM JUIsl )KUBOTHBIX. PacTeHUsI W pacTUTENbHOSIHBIE KUBOTHBIE. PacTenus-
XHITHUKH.
OcHogHble nouamus. PACTUTEIBHOSIHBIE >KUBOTHBIC, PACTCHUS-XUIIHUKHU, YKUBOTHBIC-ONBLIATEIN U
pacrpoOCTPaAHUTENIH CEMSIH PACTCHUH.
JlabopaTopHas pabora. CrnocoObl pacmpocTpaHeHuss TIONOoB M ceMsH. (C MOMOIIbI0 KOJUICKITUU
IJIOJIOB M CEMSH U JIYIbl HU3Y4YalOTCAd MPHUCIOCOOJICHUS CEeMsH M IUIOJIOB K PacnpoCTPaHEHHUIO
YKUBOTHBIMHU. )

Tema 8. Biiusinue pactenmii Apyr Ha apyra (2 1)
[Ipsimoe u omocpenoBaHHOE BIUSHUE pPAcTeHUU Ipyr Ha apyra. Pasnuunbie Gopmbl B3auMoOJeHCTBUS
MCXKAY pPaCTCHUSIMMU. KOHKypeHLII/ISI MCXKAY paCTCHUAMU 10 OTHOUICHHIO K PA3JIMYHBLIM 3KOJIOTMYCCKHUM
@aKTopaM. PaCTeHI/ISI'J'II/IaHLI, paCTCHUA-TIOIYIIapA3UTHI, paCTeHI/IH'BHI/I(I)I/ITBI, pacTCHUA-IIapa3suThI.
KOHKypeHIlI/IFI MCKAY PACTCHUSAMMU 110 OTHOIICHUIO K Pa3JIMYHBIM 3KOJIOT'MYCCKUM q)aKTOpaM.
OcHosHble noHAmusL: PaCTCHUA-I1apa3uThl, KOHKYPCHIHA, IIPAMOC BJIUAHUC.
JlabopaTopHas pa6ora. B3aumoneiictBue nuad ¢ Apyrumu pacteHusiMu. (C moMoluipio repoapHbix
OK3CMIUIPOB, HAIIpUMECP TIOopoXa, YWHBI, IUIOIA W APYIrUX, HU3YHaArOTCs HpI/ICHOCO6HeHI/I$I JIMaH,
00ecIieunBaroIIMe UM IIPEUMYIIECTBO B BBIKMBAHUH. )

Tema 9. I'pudbI 1 6aKTepun B )KM3HU pacTeHuii (4 1)
Ponb rpuboB u OGaktepuil B kM3HM pacTeHH. KpyroBopoT BemiecTB M HENpPEpHIBHOCTh KU3HHU.
CrniocoObl ntutanus rpu0oB u 6aktepuil. CanpoTpodsl 1 napa3utbl. COXKUTENBCTBO PACTEHUN C TPH-
6amu u O6aktepusMu. Mukopusa. Posib MUKOpPHU3BI B )KHU3HU pacTeHU. bakTepuaibHble KITyOeHbKH Ha
KOpHsIX 0000BbIX pacTeHuil. bakrepuaibHble U TpUOHbBIE 00JIE3HU PACTEHUM.
OcHogHvle nonamusi: canpoTpo@bl, MapasUThl, KPyrOBOPOT BEIECTB, MUKOPH3a, (PUTOPTOPO3.
JlabopatopHas paGora. [ pubHbie 3a00neBanus 31aKoB. (3y4daroTcst Ha repOapHbIX SK3EMIUISIPaXx.)

Tema 10. Ce3oHHbIE H3MEHEHHUsI pacTeHmii (4 1)

[IpucnocoOnaeHHOCTh pacTeHui k ce3oHaM rofa. OceHb U 3uMa B )KH3HU pacTeHuil. Jlucroman u ero poib
B JKM3HM pacTeHuil. IloaroroBka K 3MMe BEYHO3EJIEHBIX XBOMHBIX. O3UMMBbIE M SIPOBbIE OJHOJIETHUKHU.
I'myGokuii U BeIHYXACHHBIH Mokoi. deHonornueckue (as3pl pacTeHUH M BIMSHUE HAa HUX KIMMaTa U
noroael. Oco6eHHOCTH (heHOIOTHYECKUX (Pa3 y pacTeHUH.
OcHosHble nousmus: JIECHAsl TOICTHIIKA, O3WUMbIC OJHOJETHUKH, TIIYOOKHMH W BBIHYXICHHBIM ITOKOM,
BECEHHEE COKOJIBIDKCHHE, SIPOBBIC OJHOJIETHUKH, (DeHOJIOTHSA, (eHOoIoTHIecKue (a3bl.
Ikcekypeus. [Ipucnocobnenune pactenuit k cesonam roaa. (st pa3HbIX MECTHOCTEH SKCKYPCHSI MOKET
IIPOXOJIUTh KaK 3UMOW, TaK M BECHOW. B Xoje SKCKypCcMM HYXHO IO3HAKOMUTBHCS C CE30HHBIMU
W3MEHEHUSMHU B KU3HU PAacTEHU, HayunThCs HAOI0IaTh B3aMMOCBS3M PACTEHUN B MPHUPOJE, HAXOAUTH
JI0Ka3aTeNbCTBA BIUSHUS YCIOBUU Cpelbl Ha JKHBOW OPraHU3M; OTMETHTh, KaKUM OOpa3oM pa3HbIe
pacTeHusl MPUCIOCOOMINCh MEPEHOCUTh 3UMHHE YCIOBHS; KaKHW€ YCJIOBHS CIIOCOOCTBYIOT BECEHHEMY
NpOoOYXKICHUIO PACTEHHIA. )

Tema 11. U3MeHeHue pacTeHuii B TedeHne ;xu3Hu (2 1)
Kak monro >xuByT pacTeHMs M Kak OMNPENENSIOT UX BO3pacT. 3HAYCHHE Pa3IUYHBIX SKOJOTHYECKHX
(hakToOpoB N7 pacTeHUU Pa3HBIX MEPUOIOB KU3HH M BO3PACTHBIX COCTOSIHHM. YCIOBUS OOMTaHUS U
JUTUTENbHOCTh BO3PACTHBIX COCTOSIHUN pacTeHHi. [ [puarHbI MOKOSI CEMSIH.



OchosHble noHamus: TIEPUOABI TSUCHUS KU3HHU PACTEHUH, TIEPHO TIOKOS, TIEPHOJ] MOJIOJOCTH, TTEPHO
3pENIOCTH.

Tema 12. Paznoo0Opa3sue ycj10BHii CyIIeCTBOBAHHMS U MX BJIMsIHUE HA Pa3Hble 3TaMNbl

“KH3HU pacTeHuii(4 1)
PaznooOpasue ycnoBuii cymiecTBoBaHHMS pacTeHUil. JKU3HEHHOE COCTOSIHME pPAacTeHHH Kak IOKa3aTeib
YCIJIOBUM UX )KM3HU. Y POBHU )KU3HEHHOT'O COCTOSIHUSL PACTCHUM.
OcHogénbie nousimus: yCIOBUS CYLIECTBOBAHMSI, KU3HEHHOE COCTOSIHUE DPACTEHUM, LIMPOKas U y3Kas
MPUCIIOCOOTICHHOCTb.
IIpakTnueckas padora. BosxelictBue uenoBeka Ha pactutenbHocTh. (Ilo marepmanam yueOGHOrO
nocobust «DKOJIOTHsl pacTeHuit», yueOHuka «buonorus. Pacrenus. bakrepuun. ['puObl. JlumaitHukm»
(aBt.: U.H. Ilonomapesa u np.)» yuebnuka «Mcropus cpegnux BekoB» (aBT.. M.B. IlonomapeB u np.)
MIPOCJIEKMUBAETCS BIMSAHNUE YEJIOBEKA Ha PACTUTEIILHOCTh HA Pa3HbIX 3Tamax pa3BUTHUS OOIIECTBa.)

Tema 13. ’Kuznennnie popMbI pactenmii (2 1)

PazHooOpa3zue ku3HeHHBIX (opMm pacrenuil. Krnaccupukanus IKku3HEHHBIX (OPM  PaCTEHMH.
PazHooOpasue nepeBbeB pa3HBIX KIMMAaTHYECKUX 30H. JKu3HeHHBIE (YOPMBI PaCTeHHI CBOEH MECTHOCTH.
OcnosHvle nouamus: WHAPOKOJINCTBEHHbIE, MEJIKOJIMCTBEHHbIE, XBOWHBIE [EPEBbs; CYKKYJIECHTHbIE
cTebneBble JepeBbsl; OYTBUIOUHBIE M PO3ETOYHBIE JEPEBbS; JAEPEBbA-AYLINTEIN M JIEPEBbSI-POILH.
IIpakTnueckass paGora. l3ydyeHue >KU3HEHHbIX (OPM PACTEHMH HaA MPHUIIKOIBHOM Y4YacTKe.
(M3yuaroTcss 0COOEHHOCTH Pa3IMYHBIX JKHU3HEHHBIX (DOPM pacTeHWH Ha NPUINKOJIBHOM y4YacTKe WM B
a000M MPUPOJHOM KOMIUIeKce. JlemaroTcst BBIBOJBI O MPEUMYLIECTBEHHOM pPaclpOCTPaHEHUU
OTIpeJIeIEHHBIX JKU3HEHHBIX (DOPM U 00CYKIAeTCsl UX CAHUTAPHOE COCTOSHUE. )

Tema 14. PacturesibHbIe coo01IeCTBA (8 1)
PactutenbHbie coobiiecTBa, UX BUAOBOM cocTaB. EcTecTBEHHBIE U MCKYCCTBEHHBIE PACTUTEIbHBIC
coo01mIecTBa. Y CTOMYMBOCTh €CTECTBEHHBIX PACTUTEIBHBIX COO0IIECTB. B3anMHoe BIUsSHUE pacTeHUN
Ipyr Ha apyra B cooOlecTBe. BuaoBoil cocTaB eCTECTBEHHBIX M MCKYCCTBEHHBIX PACTUTEIBHBIX
coobmecTB. borareie u 6enHble Bugamu cooduiectBa. OTKPBITBIE M 3aKPbIThIE PacTUTEIbHBIE COO0-
mectBa. CTpoeHHME pPACTUTENBHBIX COOOIIECTB: SPYCHOCTb, CJIOUCTOCTb, TOPHU3OHTAIbHAS
pacwieHeHHOCTh. VI3MeHeHus pacTuTenbHbIX coo0miecTB. CyTOUHbIE U CE30HHBIE U3BMEHEHHS B PaCTH -
TeNbHBIX coolbmiecTBax. OOpaTuMble U HEOOpPATUMbIE U3MEHEHHsI PACTUTEIbHBIX coo0miecTB. CMEHBI
pacTUTENBHBIX COOOIIECTB. 3apacTaHue o3epa. BosaeiicTBue uenoBeka Ha pacTUTENbHOCTH. Hc-
4ye3HOBeHHeE JiecoB. OMyCThIHUBAHUE.
OcHogHble noHamus. PaCTUTENbHBIE COOOIIECTBA, YCTOMYMBOCTh PACTUTEIHHBIX COOOINECTB, BHJIOBOM
COCTaB, pa3HOOOpa3ye pacCTeHH, IPYCHOCTh, CMEHBI PACTUTENBHBIX COOOIIECTB.
IIpakTnyeckass padora. 3yueHue cOCTOSIHHS COOOIIECTBa MPHUIIKOIBHOTO Yy4acTka, TOPOJICKOTO
mapka, ckBepa u T. 1. (I'pynmamu 103-5 uenmoBek O0OCIENyeTCs COCTOSIHUE PACTUTEIBHOCTH Ha
MPUILKOJIHLHOM YYacTKe, B TMapKe, CKBEpe U T. [I., BBISICHSIETCA CTENEeHb aHTPOIMOTEHHOTO BIWSHUS Ha
pacTeHus.)
Jdkckypeusi. CTpoeHrne pacTUTEIBHOIO COOOIIeCTBa.

Tema 15. Oxpana pacTurejibHOro Mupa (4 4)

OOenHeHne BUAOBOrO pa3zHooOpasusi pacTeHMH. Penkue W oxpaHseMmble pacTeHHs. KpacHble KHUTH.
OXpaHﬂeMBIe TEPPUTOPUN U UX 3HAUCHUC. 3aHOBe)IHI/IKI/I. HaHI/IOHaJ'IBHI)Ie MapKu U MaMATHUKU IPUPOABI.
Penxue n oxpaHsieMble pacTeHUS! CBOEH MECTHOCTH.

OcHosnvie nowamus: pelKUE pacTEHUs, OXpaHseMble pacTeHus, KpacHas KHUra, oxpaHsieMbIe
TEePPUTOPUH.

IIpakTHueckast padora. Oxpansemsie Tepputopuu Poccuu. (C momoripio nocobus «IK0oJI0Tus
pacTeHuii» 1 atiiaca ¢ reorpaduaeckoi kapToi «Oxpana nmpupoasl Poccumy ydamiyuecst 3HaKOMSITCS
c pa3HooOpa3ueM oxpaHsieMbIX Tepputopuii Poccum u, ecinum ecTb BO3MOXHOCTh — C
OXpaHsSIEMbIMHU PACTEHUSIMU CBOEH MECTHOCTH. )
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KaHeHI[apHO-TeMaTI/I‘lECKOC INJIAHUPOBAHUE

Hara | Ne
Pa3nes, Tema ypoka Coaepxanue TeMbl Bujpl nesTenbHOCTH yyammxcs
Tema 1. JkoJ10rusi pacTeHuii: pasjies HAyKH U y4eOHbIii mpeamer (44)

1 | BBoaHblif HHCTPYKTaX 10 T/0. DKOJIOTUsl — HayKa O CBS3SAX KHUBBIX OpraHu3MoB | OINpeaensioT MOHITHS «IKOJIOTUS», «cpejra oOuTa-
Uro wu3ywyaeT oKojorus pac- | co  cpemoit  obutanus. Cpega  oOWUTaHUS | HUS», «YCJIOBHUSA CYIIECTBOBAaHUS», «B3aHUMHbBIC
TEHUMN OpraHru3MOB. VYcnosus CYLICCTBOBAHUA. | BJIUAHUA n B3aMMHBIC CBA3HU», «BKOJI0Trus

Okonorus pacteHuil. Pactutenshblie coobmecTBa | pacteHuit». Ha3biBaloT OCHOBHBIE cpe/ibl OOUTaHUS
oprann3mMoB. ONUCHIBAIOT YCJIOBUS CYIIECTBOBAHUS
OpraHU3MOB. XapakTepusyrT 0COOCHHOCTHU
B3aUMOJICHCTBUS JKUBBIX OpraHu3MOB c
OKpyKarien cpenoil. [lpuBonar npumepsl pactu-
TEJIbHBIX COOOIIECTB. YUYacTBYIOT B OOCYKIECHUU
npoOJEeMHBIX ~ BOMPOCOB.  ['OTOBAT  KpaTKue
cO00IIeH S
2 | Ocobennoctr B3auMoecTBuid | OCHOBHBIC OTIIUYHS PACTEHUH OT )KMBOTHBIX M MX | XapaKTepU3yIOT ¥ CPaBHUBAIOT OCOOCHHOCTH

pacTeHUi 1 KUBOTHBIX CO
CpEHON.

CBSI3H CO CpeloM.
Ikcekypeusi.  JKuBoi opraHumsMm, €ro cpena
OOUTaHUS U YCIOBUS CYIIECTBOBAHUS.

IIMTAaHUS PAcTeHHH M KUBOTHBIX. (OTMedaroT
pas3inyus pacTeHUHM W JKUBOTHBIX II0 CTEIEHU
NOJABMKHOCTU. OIUCBHIBAIOT OCOOEHHOCTH POCTa
pacTeHuil (HEOrpaHMYEHHBIM Ha MPOTSHKEHUU BCeH
KU3HU) u KUBOTHBIX (orpaHMuYeHHBIH,
ONpEENIEHHbI  Nepuoj  KM3HEHHOrO  IIMKIA).
CpaBHUBAIOT peaklUd pPAaCTEHUN M KUBOTHBIXHA
BHEIIHHE BO3JeicTBH. [IpuBOIAT puMeps! 3aniu-
Tl paCTEHUIl U >KUBOTHBIX OT HEOJIAroNmpUATHBIX
ycnoBuid cpesbl. OOBSACHSIOT, MOYEMY pacTeHUs U
KUBOTHBIE MOTYT MEPEXOJNTh B COCTOSIHUE IOKOSI.
3HAKOMSITCSI C PaCTUTENIBHBIMU OpPTaHU3MaMM M UX
cpenoil oOuTaHus BO BpeMsi 3KCKypcuu. ['0TOBAT
0T4eT 00 IKCKYpCHH




Tema 2. CBeT B KU3HU pacTeHHii (64)

J1j1s 9yero Hy»eH CBET
pacrenusim. Paznoobpazue
YCJIOBUM OCBEIIEHUS Ha 3eMIIE.

Cser u (¢ortocuHTe3. Bo3mymHoe mnuTaHue
pacteHuil. BimsHMEe cBeTa Ha POCT PACTECHHM.
CBer U 1BeTeHUE pacTeHUil. PacTeHus IiIMHHOTO
U KOpPOTKOTO JHS, HEUTpaJibHbIe PACTCHUSI.
Pa3nooOpa3ue yciioBHii OCBelIeHHUs Ha 3emile.
IIpakTnyeckas padora 1. «Omnpenenenue
KOJIMUECTBA COJHEYHBIX THEHl B TOAYy B CBOEi
MECTHOCTH

(Indposas nadoparopusi Relton ¢ naTunkamu
OCBEIICHHOCTH (OKPY’KaIoIero cBera)

XapakTepus3yloT BIMSHHE CBE€Ta Ha IIPOLECCHI
JKA3HEACATEIBHOCTH pacTeHui. OOBsCHSIOT
BIMSIHUE CBeTa Ha o00pa3oBaHHE YIJICBOJOB B
KJIETKax pacTeHui. IIpuBogsaT [IPUMEPBHL
JUIMHHOJHEBHBIX, KOPOTKOJHEBHBIX M HEUTPAJIBHBIX
pacTeHui.

OnpenensroT KOJIM4eCcTBO COJHEYHBIX AHEHW B rony
B CBOE€H MECTHOCTHU

CBeT Kak  DKOJOTMYECKHUU
(dhaxrop. DKOJIOTHYECKHUE
TPYMIbI pacTeHui o

OTHOLICHHUIO K CBETY.

DKOJIOTMYECKHE  TPYNNbl  PacTeHUU MO
OTHOLIEHHMIO K cBeTy. JlucroBas Mo3auka
JlaboparopHas padora 1. M3yyeHue cTpoeHus
JINCTHEB CBETOJIOOUBOTO M TEHEJHOOHBOTO
pacTeHM 04 MUKPOCKOIIOM.

(Uu¢posas 1adoparopusi Relton ¢ garunkamu
OCBCIICHHOCTH (OKPY/KAIOIIero cBera)

Ha3zpiBaroT sK0JI0rudyecKkue T'pYyHIIbL paCTeHI/Iﬁ 110

OTHOLICHUIO K CBETY: NPUBOIAT IIPUMEPHI
CBETOJIIOOUBBIX, TEHEBBIHOCIUBBIX u
TEHEITFOOMBBIX pacTeHUN. Bemonssior

nmabopaTopHyo paboTy. CoOMroarT MpaBuia
TEXHUKHU 0€30I1aCHOCTH BO BpEMs BBIIIOJHCHUA

J1abopaTopHbBIX padoT. M3y4yaroT cTpoeHHE JINCTHEB
CBETOJIIOOMBOTO M  TEHEIOOMBOIO  PACTEHMI
(kamenuu U repaHu) Noja MUKpockomnom. Jlenarot
BBIBO/I O CBSI3U CTPOEHMS JIUCTA € €r0 PyHKIMEH U
€ro pacIioJIOKEHHEM OTHOCUTEIILHO HAIPaBIICHHS
CBETOBBIX JIydeil. HabmionaroT BiaMsHUE cBETa HA
POCT U pa3BUTHE PACTCHHIA.

[Ipucnocobienuss pacreHuii k
MEHSIOIIUMCS YCIIOBUSIM
ocBemieHusa. Kak MOXHO pe-
TryJIUpOBaTh yCJIOBHUS OCBElle-
HUS PACTEHUH.

[Ipucriocobyiiennst pacTeHUd K JKM3HU B
pPa3IMYHBIX  PACTHUTENBHBIX  COOOIIECTBax
(enbHUK, pgyOpaBa). Pactenuss sdemepouasl.
JleTHe3eneHble W BEYHO3EJCHBIC PACTCHHSI.
Py6ku yxona. Ilonmuceransl. KoHueHTpupo-
BaHHBIN COJIHEYHBIM CBET.

Onvim 6 oomawinux yciogusax «Bnusinue ceera
Ha pOCT U pa3BUTHUE PACTCHUI»

XapakTepusyoT pa3HooOpasue YCIIOBHI
ocemieHuss Ha 3emse.  COCTaBISIOT — CXeMy,
OTpaXKalOIlyl0 BIUSHUE CBETa Ha LBETEHHUE

pactenuii. [IpuBoasaT npumeps! npucrnocodeHuit y
pacTEeHUN K MEHSIOUIUMCS YCIOBUSM OCBELICHUS.
[IpuBonaT mnpumepsl pacTeHuid 3(heMepousioB H
ONKCBIBAIOT HUX OHOJIOTHYECKHE OCOOEHHOCTH.
IIpuBOAAT IPUMEPHI JIETHE3EICHBIX U BEYHO3EIIE-
HBIX PACTEHUH M ONMHCBHIBAIOT UX OMOJIOTHYECKHE




ocobenHocTH. ONUCHIBAIOT ~CIIOCOOBI, KOTOPBIE
MO3BOJISIIOT ~ YENIOBEKY  co3laBaTh  HaumOouiee
OJaronpHsITHBIE YCIOBHS OCBEICHUS ISl PACTCHUI
Ha moiisiXx W B camax. OOBSICHAIOT, MOYEeMy O[T
IJICHKaAaMHU-TIOJIMCBCTAHAMH U KOHLUCHTPUPYIOIIHUMU
3epKaJlaMU YBEIIMYMBACTCS YPOKaHHOCTh pacTeHUI
U YCKOPSETCS CO3PEBAaHHME IUIOJOB BBIOIHAIOT
ONMBIT B JIOMAIIHUX YCJOBHSAX, OIHKCHIBAIOT U
00BSCHSIOT ero pe3ynabTaThl. COOM0IAI0T TpaBUIia
TCXHUKHU 6C3OHaCHOCTI/I BO BpEMA MPOBCIACHHUA
OIIBITA.

Tema 3. Temuio B :xu3HM pacrenmii (64)

I[J'IH 4CTr0 HYXKHO TCIJIO pac-
TCHHUAM.

Temo HEOO0XOMMOE  YCIIOBHE  JKU3HHU.
TemnepaTypHble yCIOBHSI U MPOPACTAHUE CEMSH.
3HayeHUe TeIula Uil I[IBETEHUS pacTeHU WU
co3peBaHMsl IUIOAOB. TemmepaTypHble TpaHMIIbI.
[TpomopakuBanue. Bropuunoe 1ipeteHue.

(Ilu¢posas adbopaTopus Relton ¢ naTynkom
TeMIeparypbl

XapakTepHu3yloT TEIUIO KaKk HEe0OXOIUMOE YCIOBHE
KU3HU pacTteHuid. OnpenensioT 3HAYEHUE TeIula
JUIsl TIpOpacTaHus CEeMsH, pocTa U  Pa3BUTHSL
pacteHnii. OOBSACHAIOT 3HAYCHHE TeIUla JUIs
LIBETEHUSI PACTEHUH, CO3PEBaHUS IIJIOJOB U CEMSH.
OOBsACHAIOT CYIIHOCTh MOHATUHI «IIPOMO-
paXUBaHUE», «BTOPUYHOE LBETCHHUE»; IIOYEMY
IIPOPAaCTaHNE CEMSH Y Pa3HbIX PAaCTCHUU
MIPOUCXOIUT MPH Pa3HbBIX TEMIIEpATypax.

Hcrounuku Temia u pa3HoO-

oOpasue TeMIEepaTypHBIX
ycioBuii Ha 3emie. Temme-
paTypa Tena pacTeHui. 3a-

BHCHUMOCTh TEMIIEPATYphl Tela
pacTeHui  OT  TeMIepaTypbl
OKpY>KaroIlEeH Cpeabl.

Hcrounukn Ttemna Ha 3emie. Kakoe Ttemio
UCMONB3YIOT pacTeHus. PasHooOpasue temmnepa-
TYpHBIX yCIOBUM Ha 3emie. BereranmoHHbIN
nepuon. Belnenenuwe Temna  OpU ABIXaHUU
pactenuil. Temneparypa Tesa pacTeHuUs

Hcrounnkn Ttemma Ha 3emne. Kakoe Temio
UCMONB3YIOT pacTeHus. Pa3zHooOpasue Temmepa-
TYpHBIX YycinoBuii Ha 3emie. BereranuoHHBIM
nepuon. Beimenenue Temna  Opu IBIXaHUH
pactenuii. Temneparypa tena pacTeHUs

[IpucnocoOnenust pacTeHHil K
BBICOKUM M  HHU3KMM  TEM-
repaTypam. VYayumenue
TEMIIEPATYPHBIX YCIOBUHN I
pacTeHui.

[TpucnocoOnenust pacTeHUI K BHICOKUM U HU3KUM
TeMIieparypaMm.  Bpicokue  TeMmieparypbl U
cocTosHUEe  JieTHero  mokos.  OcoOeHHOCTH
CTPOEHHUsI PACTEHUM, YMEHBILAIOIINE HATPEBAHUE.
I'pynnel pacTeHHii 110 OTHOUICHUIO K TEIULy U

XapakTepu3ylT TMPUCITIOCOOIEHUS PACTeHHH K
BBICOKUM M HHM3KUM TemrmeparypaM. ONUCHIBAIOT
Ouonoruyeckue  OCOOEHHOCTH  PacTeHHid Mo
OTHOILIEHHUIO K TEIUTy M XOJOAy. XapaKTepu3yroT
COCTOSIHWE  JIETHEr0 TMOKOSI Yy  pPacTeHHH.




X0J0y. MoOpo3000iiHbIE TpPEIMHBL. 3aKaika
pacTeHui. TennomoOuBbIe pacTeHusl.
IIpakTnyeckass padora 2. «OmpeneneHue
CPEHETOJOBOM M CPENHECE30HHOM TeMIleparyp
CBOEH MECTHOCTH M PAaCTEHUH, MPUCTIOCOOICHHBIX
K HAM»

(IlugppoBasi nadoparopus Relton ¢ garunmkom
TeMIeparypbl

XapakTepu3yloT 0COOEHHOCTH CTPOCHUS PACTECHHH,
yMeHbIIAOIME UX  HarpeBanue. [IpuBonAar
IIPUMEPBl  HEXOJIOJOCTOMKUX, HEMOPO30CTOUKUX,
JIbJ0YyCTONYHBBIX, ’KapOBBIHOCIIUBBIX, TeII-
onmoOuBBIX pacTeHud. OOBACHIIOT, KaK MOXHO
yOepeub pacTeHuss OT BECEHHUX U OCEHHHX
3aMOpO3KOB. ONHCHIBAIOT TPUEMBI, YCKOPSIOIINE
npopacranue  ceMsH.  COCTaBIAIOT — CXeMy-
KJ1accu(pUKaIuio «DKOJIOTHYECKUE Ipynibl
pacTeHMl N0 OTHOIIEHUIO K Temiy». Pa3paba-
ThIBatOT mpoekT «lIpucnocobienuss pacteHuil K
pasauuHbIM  Temmeparypam». llo  nHeBHUKam
HAOJIIOJICHUN  ONPENENAIOT  CPEAHETr0I0BYI0 U
CpeHECYTOUHYIO TeMieparypsl. [1o cpaBoyHMKam
OIPENEIAIOT CEIbCKOXO03HCTBEHHBIE PACTECHMS,
HauOosee MPUCIIOCOOTIEHHbIE K BBIPALIMBAHUIO B
CBOEI MECTHOCTH

Tema 4. Boaa B :xu3Hu pacrenmii (64)

Jliist uero Hy»kHa BOJa
pacTeHUsIM.

Bona B xu3Hu pacrenuii. CoxepkaHue BOJBI B
KJIETKaX, TKaHAX M OpraHax pacTeHui. Bmy-
TPEHHMH 3amac BoAbl. 3aBsija- HUE pacTeHui. Kak
BOJIa MOCTYIAEeT B pacTeHus. PacTeHus-3nu@urol.
BuekopHeBas nonkopmka pacreHunid. Kak pac-
TEHHUsI YAECPKUBAIOT BOAY. PacTeHUA-CyKKYJIEHTBI.
Pacxon BozbI pacTEHUSIMH.

IIpakTuueckass padora 3. l3yueHue
MPUCIIOCOOJICHHOCTH pacreHui CBOEH
MECTHOCTH K yCJIOBUSIM BJIQ)KHOCTH.

XapakTepu3yloT BOAY KaK HEOOXOAMMOE YCIOBHE
KU3HHU pacTeHUH. XapaKTepu3yrT OHOIOTHIECKYIO
pOJIb BOZBI B KJIETKAX PaCTCHUM.

OOBACHSAIOT  3HAYEHUE BOABI JUISI  TUTAHUA,
OXJIAKJICHUS, PACCENIEHNUs, IS IPOPACTAHUSI CEMSIH,
pocCTa U pa3BUTHUS PACTCHUIA.

XapakTepu3ylT MyTH TMOCTYIUIEHUS BOAbBl B
Ooprauu3M  pacteHuil.  ONHUCBHIBAIOT  MPOLECC
MOCTYIUIEHUS BOJBI YE€PE3 KOPHEBBIE BOJIOCKM B
30HE BCAChIBAaHMS KOPHS, €€ TPAHCIOPT MO cocyAaM
B JIpyrue oprasbl pacteHus. lIpuBomsar npumepsl
PaCTEeHUN-CYKKYJICHTOB W PACTEHUW, HMEIOIINX
BO3/YyILIHbIE KOPHH.

OnuceIBarOT, Kak pacxoayercs BOJIa PACTCHHSIMH.
OOBICHSIOT 3HAYCHHE MCTAPEHHS BOJIBI




pacteHussMi. ONUCBHIBAIOT TNPUYUHBI  3aBsIAAHUS
pactenuii. OnpenensoT KOJIMYECTBO JOXKIJIMUBBIX U
3aCyLUIMBBIX JTHEW B TOJly B CBOEH MECTHOCTH.
Benyt nHeBHUK HAOIIOACHMIA

10

DKOJ0ru4ecKue IpynIbl
pacTeHMii 1O OTHOILICHHIO K
BoJie. BosiHbIE pacTeHusl.

OKOJIOTn4YeCcKue TPYIIIB pacTeHui o
OTHOIICHWI® K BOJe. BoaHble  pacTeHwHs
(mnaBaroIIMe paAcTEHUs, PACTEHUS IIOJHOCTBHIO
NOTPY)KEHHBIE B BOJXy, BOJHBIC pACTEHUS C
IUIaBalOIIMMU  JUCThsAMH).  [IpucnocoOnenus
BOJIHBIX pAacTEHUH K HEJOCTaTKy KHUCIOpOJa.
Bnaromobussie  pactenus.  [IpucnocoOnenus
BJIArOJIFOOMBBIX PACTCHHUI K Cpejie OOUTaHMUS.
JlaGopaTopHas padora 2. 3HAKOMCTBO C
BOJIHBIMU, BJIArOJTFOOUBBIMU u
3aCyXOYCTOMYUBBIMU PACTCHUSMHU.

XapakTepu3yrT BIAKHOCTh KAaK 3KOJOTMYECKUU
¢daktop. CocTaBisloT  cXeMy-Kiaccu(UKaIUIo
«DKOJIOTHYECKUE IpyHIbI pacTeHuit 1o
OTHOLICHHIO K Bozae». IlpuBomar mnpumepsl
IIPEACTABUTENEH PA3IMYHBIX YKOJIOTUYECKUX TPYIIIL
pacTeHMH IO OTHOLICHHIO K Boje. Paszmmyaror
IIPEACTABUTENEN PA3IMYHBIX YKOJIOTUYECKUX TPYIIIT
II0 OTHOILIECHUIO K BOJE IO BHEIIHUM IIPU3HAKAM.
[TpuBoAT mpuMepbl NPUCTIOCOOIEHUI pacTeHUN K
pa3IMYHBIM YCJIOBMSM BJIXHOCTU. ONHUCBIBAIOT
IIPUCIIOCOOJIEHHS] BOJHBIX PAaCTEHUI K HEIOCTATKY
KHCIIOpOJa. 3HaKOMATCA c BOJHBIMH,
BJIAr OJIFOOUBBIMU u 3aCyX0yCTONYHUBBIMU
pacTeHUsIMHU. BBIABISIOT OCOOEHHOCTH CTPOEHHUS
pacTEeHUN pa3HBIX OJKOJOTMYECKMX TIPYII IO
OTHOILIEHHUIO K BOJIE

11

Pacrenus, TpeOyrolue
YMEPEHHOTO  YBJIAXHEHHUS H
3aCyXOyCTOMUYMBBIE  pacTEHUS.
ObecnieueHne pacTeHU BOIOM.

Pactenusi, TpeOyrone yMepeHHOIO YBIaKHEHUS
(pacTtenus syra u jeca, 3¢peMepsl U 3PEeMEPOUIbI).
3acyxoycToiluuBbie pacTeHus, ux
MPUCTIOCOOTIEHUS K HEJI0CTaTKy BJIaTH
(yBesqIMYeHHE TIOTJIOMIEHHUSI BOJbI, COKpalleHHE
pacxojia BOJbI, 3amacaHue Bojel). OOecrieueHue
pacTeHHil BO/OH (CHerosajaepxaHue, COXpaHEHUE
BOJIBI B TTIOYBE, JICCHBIC TTOJIOCHI)

OnbIT B 1OMAIIHUX YCIOBHAX

«BnussHMEe BOIBI W TeIUIa Ha MPOpacTaHHe
pacTeHun»

[TpuBomaAT mpuMepsl  pacTeHUi, TPeOYIOLINX
YMEPEHHOIO YBIAKHEHMS, M ONMCBIBAIOT HX
Ouosiornyeckre 0COOEHHOCTH.

IIpuBOAAT IpPUMEPHI JIYTOBBIX U JIECHBIX PACTCHUU
U XapaKTEepU3yloT UX MPHUCIIOCOOIEHHOCTh K Cpefe
obutanus.  [lpuBomar  mpumepsl pacTeHui
abemMepoB U 3(PeMepouioB, W OMHCHIBAIOT HX
OMoI0rNYecKre 0COOEHHOCTH.

IIpuBoaAT NMpUMeEpHl 3aCyXOYCTOMYMBBIX PACTEHUU
U ONHCHIBAIOT HUX OHOJIOTHYECKHE OCOOEHHOCTH.
XapakTepu3yloT MPHUCIOCOOJIEHUSI  IYCTHIHHBIX
pacTeHud K HemocTaTkKy Biarud. OOBSICHSIOT, IS
4ero MPOBOAATCHETO3alepKaHUE HaA IOIAX U Kak
JIECHBIE TIOJIOCHI YIIY4IIAr0T cHabxeHue




KYJbTYPHBIX pAacTeHUN BOJOH. XapaKTEpPU3YIOT
«CyXOH IOJINB» — PBIXJIEHUE KaK arpoTEXHU-
YECKUW MPUEM, MO3BOJSIOIIMN COXPaHUTh BOIY B
II0YBE

Tema 5. Bo3ayx B :ku3Hu pacteHuii (64)

12 | T'azoBeiii coctaB Bo3ayxa B | CocraB Bo3ayxa. 3HA4YCHHE a30Ta, KHCIOPOJa, | XapaKTepPU3YIOT ra30BBIM COCTAB M JBUKCHHE MacC
KHU3HH PACTCHHA. VIJIEKUCIOr0 Ta3a W HEKOTOPhIX NpHUMeced B | BO3AyXa KakK SKOJOrudeckue (akTopel B >KU3HU
BO3J1yX€ Ul PACTCHUI pacreHuil. OOBACHSIOT 3HAUCHHWE Ui PACTCHHN
a30Ta, KHCIIOpoAa U yriekucioro rasa. Ilpusogst
IpUMEpPHl IpUMEcCEd B BO3AYyXE, OKAa3bIBAIOIIMX
OTpHUIIATENIbHOE BIMAHKME Ha pacTteHus. [IpuBoxsar

IIPUMEPBI IPUCIIOCOOIEHUN pacTeHUI K
M3BJIEYEHHIO a30Ta, KUCIOPOJIa U YIJIEKHCIIOrO ras3a

13 BO3JyXa.

13 | Berep B xu3Hu pacreHuil. | [Ipucnocobienus pacTeHUI K ONbLICHUIO BETPOM. | ONUCHIBAIOT MOJIOXKUTEIBHOE M OTPULIATEIBHOE
[Ipucnocobnenust pacteHuii k | Berpoonbuisiemble pacrenus. [lpucnocoOnenus | Bo3aeiictBue BeTpa Ha pacteHus. [lpuBoasr
OINBUICHHIO, PACIPOCTPAHEHUIO | PACTEHUM K paclpOCTPaHEHHUIO CIOp, IUIOAOB U | IPUMEPHI NPUCIOCOOIIEHUN paCTEHUM K ONbUICHUIO
IJIOJIOB U CEMSH BETPOM. CEMSH BETPOM. BeTpoM. HasbIBaroT BeTpoONbUISIEMbIE pacTEHUS U

JlaboparopHnasi pabora 3. N3yuenue | xapakTepuszyroT X OHUOJIOTHYECKHE OCOOCHHOCTH.
npucnocoOiaeHnit pacTeHuid K omnpUieHHI0 U | ONHMCHIBAIOT MNPUCHOCOONIEHUS Yy pPAacTeHMH K
pacnpoCTpaHEHHUIO BETPOM. pacnpoCTpaHEHUIO CIOp, IUIOAOB M CEMSH C
nomMoteio Berpa. IlpuBoasT mpuMepsl pacTeHUH,
CIIOpBI, 1 (115 u ceMeHa KOTOPBIX
pacnpoCTpaHAOTCS BETPOM. OnwuceiBaroT
Ouosoruuyeckue OCOOEHHOCTH TPYIIIbI pPAacTEHUM
nepekaTu-rnoyie.  BIMOIHAIOT 1a00paTOpHYIO
paboTy 10 U3YYCHHUIO MPUCTIOCOOICHNN pacTeHUN K
ONBUIEHHUIO U PaCIPOCTPAHEHHUIO BETPOM
14 | PerynupoBanue 4yenoBeKoM | PerynupoBaHue 4eloBEKOM BO3AYIIHBIX MOTOKOB | OOBICHAIOT, KaK MOYKHO YMEHBIINUTh

BO3YIIHBIX ITIOTOKOB U I'a30BOI'0
COCTaBa BO3ayXxa.

M Ta3oBOro COCTaBa BO3ayxa. BerpoycroiduBbie
JIEPEBbSL.

OTpHUIIATEIILHOE BO3/ICHCTBUE BETPa HA PaCTECHUS,
KaK MOXHO 000ramaTh BO3AyX YIIEKUCIBIM Ta30M.
OHI/ICI)IBaIOT, KakK YCIIOBCK MOKET N3MCHATH
ra3oBbIi COCTaB BO3/1yXa.




OOBSACHAIOT, KaKyl IOJb3y TPUHOCIT JIECHBIC
MacCHBBI BOJIM3M KPYIHBIX TOPOJAOB M 3€JCHbIC
HacaxJeHusl B caMux ropojax. [IpuBoast npumepsl
JIEPEeBbEB,  KOTOPHIE  BBIIEISIIOT  (DUTOHIIUIBL.
[TpuBOAST MpUMEPBI BETPOYCTOMUUBBIX PACTCHUI

Tema 6. [1ouBa B :KU3HU pacTeHuii (64)

15 | Yro npeacrasnser coboit nousa. | Cocras IIOYBBI. Ob6paszoBanue rymyca. | XapakTepu3yrT COCTaB IOYBbl. Ha3bIBarOT THUIIBI
[Tnonoponue mnous. Tumel 1mouB, MX CBOMCTBA. | IOYB M ONMCHIBAIOT UX CcBOicTBAa. OOBACHSIOT, YTO
JKuBble OpraHu3Msbl B IOYBE. MPEJICTaBIsIET COO0M TYMyC U KaK IMPOUCXOJUT €ro
Ikekypeua «Uenosek U noyBa» oOpa3oBanue. CpaBHUBAIOT COCTaB IOYBEHHOTO U
aTMOC(epHOrO BO3IyXa. XapaKTEpU3YIOT pPOJb
JKUBBIX OpPraHU3MOB B poueccax
I0YBOOOPA30BaHMUS.
16 | ina dyero pacteHusM HyxHa | [louBa — cyOcTpaT JUisl 3aKpeIUIeHUs] pacTeHUH. XapakTepHu3yloT OYBY KaKk HEOOXOIMMOE yCIOBHE

nmoysa. ['pymnmel pacTeHuil IO
OTHOILICHHUIO K pa3HbIM
CBOMCTBaM I10YB.

[TouBa — UCTOYHUK MUHEPATHHBIX BEIIECTB U
Bozbl. [louBa M mepeHeceHue HeOIArONMPUSATHBIX
yCJIOBHM. 3amac ceMsiH B MOYBE. DKOJIOTHUYECKUE
TPYNINbl PACTEHUH MO OTHOILIEHUIO K Pa3HBIM
CBOMCTBaM MOYB (pacTeHus: OETHBIX U OOTaThIX
MOYB, PACTEHUS 3aCOJICHHBIX TTOYB).

OnpIT B 10MAIIHUX YCJAOBHAX

«BnusitHue MeXaHMYeCcKoro cocTaBa IOYBHI Ha
MpopacTaHue CeMsH, POCT U pa3BUTHE TIPO-
POCTKOB»

Ui OKA3HM pAacTeHMH | Kak cyOcTtpar s
3aKkperyieHus: pacteHuid. OOBICHSIOT, Kak Io4yBa
MIOMOTaeT pacTeHusIM NepeKNBaTh
HeOnaronpusTHele yciaoBus. Onpenensior MoHATHE
«ogoponue  mouB».  CoOCTaBISIOT — CXEMy-
KJ1accu(pUKaIuio «KOJOTHYECKHUE TPYIIIIBI
pacTeHU II0 OTHOUIEHUIO K pa3HbIM CBOWCTBaM
nouB». IlpuBoaaTr mpumepsl pacteHuil OeAHBIX U
OoraTelx TIOYB, PACTEHHWH 3aCOJCHHBIX IIOYB,
pacTeHuii-a30Tomo00B. OOBACHAIOT, Ha KaKUX
MOYBaX  PACTEHUsT  HCIBITHIBAIOT a30THOE
rojiofanue. XapakTepu3ylOT MPUUYMHBI 3aCOJCHHUS
noyB. ONHCHIBAIOT OHWOIIOTHYECKHE OCOOCHHOCTH
COJIEBBIHOCIIMBBIX pacteHuii, pacTeHwmii-
COJICHAKOITUTEIICH, COJIEBBIBOISAIINX PACTCHUH.

[TpopamuBaioT ceMeHa B IECKe; TIJIMHE; IIOYBE,
NPUHECEHHOW W3 caja WM ¢ oropojma. B xome
paboThl JTOKa3bIBAIOT, YTO CPOKH MPOPACTAHMS
CEeMsIH W Pa3BHTHUS TPOPOCTKOB 3aBUCAT OT THIIA




moyBel. HaOmromaror 3a MOATOTOBKOH ITOYBBI K
BBIpaIJ_II/IBaHI/IIO paccaﬂm B TCIINIMYHOM XOBHﬁCTBC

17 | YnydieHue mo4ys 4eI0BEKOM. VYaydienue MOYB YEJIOBEKOM. 3eneHoe | XapakTepu3ylOT MEpPbI, MO3BOJISIONUIAE YEIOBEKY
Kak Hafo coxpaHsaTh MOYBHI. ynoopenue. Prixiienue mouB. PaccioeHue mouB. | yaydilate CTPYKTYPY M MOBBIMIATh IUIOAOPOJINE
H3BecTkoBaHME ITOYB. [Iei1bHBIC OypH, | TIOUB. OOBACHSIOT, o4yemMy HEO0XO0IMMO
HEYMEPEHHBIN MOJIUB, BOJHASI U OBPaXKHAs HPO3Hs | MOJAKAPMIIUBATh pacreHus MUHEpaTbHBIMU
— (akTOpsI pa3pylICHUs TOYB yA0OpPEHUSMHU B TEUCHHE BErCTAIIMOHHOTO TIEPHUO/IA.
OnuceiBalOT 3HAYCHHWE 3€JICHBIX YIOOpPCHHM st
pocTa u pa3BuTHUs pacTeHuid. OOBICHSIOT, I Yero
HY)KHO TIPOBOJUTH PBHIXJICHHE M HW3BECTKOBAHHUE
no4B. ONKCHIBAIOT, KAK HEYMEPEHHBIN BbINIAC
BIIMSAET HA CTPYKTYpPY I[OYB, HA POCT U PA3BUTHE
pacTeHuit
Tema 7. ’KuBoTrHble u pactenus (6 1)
18 | )KuBoTHEIE- OIIBIIUTEIIM. Kak LIBETKH MIPUBJICKAIOT onbutnTenel. | [IpuBonar npumepsl pacTeHUM, LBETKH KOTOPBIX
buonornueckue 0COOCHHOCTH | OIBIISIOTCS >KMBOTHBIMH (HACEKOMBIMH, ITHIIAMU,
HAaCEKOMOONbUIAEMbIX pacTeHuil. lIpakTuyeckoe | neryunmu MBIIIIAMH ). OnuceIBaoT
3HAYCHHUE OITBIJICHHS. MPUCTIOCOOJICHUSI B CTPOCHUU  IIBETKOB U
OMOJIOTHYECKHUE 0COOEHHOCTHU pacTeHul,
ONBIIIEMBIX JKUBOTHBIMH. OOBACHAIOT
MPaKTUYECKOE 3HAYEHHUE ONBUICHUS.
19 | Kak pacnpoctpansitor miofasl 1 | Kak pacmpocTpaHstoT mioabl U ceMeHa mtoau u | [IpuBoasT mpumepsl pacTeHUi, IO U CEMEHa

CEMCHa JIFOJH 1 )KXKUBOTHBIC.

KUBOTHBIE.
JlabopaTopnas pabora 4.
pacrpocTpaHeHUs IJI0J0B U CEMSH.

Croco0sb!

KOTOPBIX  PACHpOCTPAHSAIOTCA  YEJIOBEKOM U
JKUBOTHBIMU. OIHUCBHIBAIOT OCOOEHHOCTH CTPOCHUS
CEeMsIH, COYHBIX M CYXHUX, LENKMX U KICUKUX
IUIOAOB PAaCTEHUHM, paCHPOCTPAHEHUE KOTOPBIX
MPOUCXOJUT C MOMOIIBIO >KMBOTHBIX M YEIOBEKA.
OnuceIBalOT, Kak MPOUCXOAUT PACIPOCTPAHEHUE
CeMsIH pacTeHUid MypaBbsiMH. ONUCBIBAIOT, KaK
MIPOMCXOUT CBEPXJAIbHEE PACCETIEHUE PACTCHUM.
C nomo1ibi0 KOJIJIEKIMH TIJI0JI0OB M CEMSIH U JIYIbI
M3YYal0T MPUCTIOCOOJICHUSI CEMSH U TUIOZIOB K




pacmpoCcTpaHEHHUIO JKUBOTHBIMHU. Nzydenne
3aIUTHBIX ~ TpHcrnocoOsiennii  pactenmii. (Ha
repOapHBIX JK3EMIUIApaX PACTCHUU JOKAa3bIBACTCS,
YTO Yy pacTeHHil HMeeTcsl MacCHMBHAas 3alluTa OT
MOE/IaHusl WX JKUBOTHBIMH, HAIPUMEp: Y KparuBbI
KTydHe BOJIOCKM, Yy Oapbapuca  umm
OOSIPBIIITHIKA — KOJIOYKH. )

BIIMSIHAE PACTEHH Jpyr Ha
Apyra.

pacrenusiMu. Pactenus-nuansl. PactenHus-mony-
Mapa3uThl. Pacrenus-snudurser. Pacrenus-
napa3utbl. KOHKYpeHIIUST MEXAy pPacTeHUSIMU T10
OTHOLIEHUIO K  PA3JIMYHBIM  3KOJOTHMYECKUM
(dakTopam.

JlabopaTopnasi pa6ora 5. B3aumoelictBue nmuan
C IPyTUMHU PACTCHUSIMHU.

20 | Pacrenus u pactutenbHosaaHble | PasHOOOpa3ue pacTUTENbHOSAHBIX JKUBOTHBIX. | [IpMBOIAT MpuMepsl pacTUTEIbHOSAHBIX KUBOTHBIX
KMBOTHBIC. PaCTCHUA-XMIIHUKK. | Beimac ©  ero poidb B JKW3HM  PACTEHWH. | '  PAaCTEHUH-XMIMHUKOB. [IpuBOOST  mpuMepsl
Pesynbratel Beinaca. PacTeHUA-XUITHUKU KUBOTHBIX — OIIACHBIX BpEIMTEICH Jeca H
CenbCKOro  xossaucrea. IlpuBomsar  mpumepsl
pacTeHMH — JIyTOBBIX COPHAKOB. ONUCBIBAIOT
BIIMSHHUE BBIIaCA HAa TPABSHUCTBIE PACTEHMs, Ha
BCXOJIbl JEPEBBEB M KyCTapHUKOB. ONMCHIBAIOT
YCIIOBHS JKM3HW W OHOJOTHYECKHE OCOOCHHOCTH

pacTeHUI-XUIIHUKOB (POCSHKH, BEHEPHHA MYyXO-

JIOBKQ, ITy3bIpYaTKH, KYBITUHOYHUKH)
Tema 8. Biiusinue pactenuii Apyr Ha aApyra (24)
21 | Ilpsmoe wu  omocpenoBaHHoe | Paznuunbie  Qopmbl  B3aumopeWcTBus  Mexay | ONMUCHIBAIOT MPSMOE U OMOCPEIOBAaHHOE BIUSHHE

pacTeHui aApyr Ha apyra. Paznudarot Gopmbl
B3aUMOJIEHCTBUS MEX Ty pacTeHUsIMU. OOBSACHIIOT
KOHKYPEHLIUIO MEXAY PACTEHUSIMH 110 OTHOILIEHHIO
K  pa3IMyHbIM  O3KOJOTHYECKMM  (haKTopam.
[IpuBogsaT mpuMepsl pacTCHUM-IMAH, PAaCTEHUN
MOJIyNIapa3uToOB U Mapa3uTOB, PACTEHUH-3MTU(PUTOB.
OnucelBalOT paziauuus B  CIOCO0aX MUTaHUS
pacTeHHi SnHPUTOB, APa3UTOB U MOTYNAPA3UTOB.
C nomotpto repOapHbIX 3K3EMIUISIPOB ropoxa,
YHHBI, IUTIOIIA U IPYTHX, U3Yy4aroT
MPUCIIOCOOJIEHHUsT JIaH, OO0ecleyuBarolme UM
MIPEUMYIIECTBO B BBKMBAHUU.

Tema 9. I'puobI 1 6aKTepUH B JKU3HU pacTeHuii (44)

| 22 | Ponms rpubo m Gaxtepmii B | CriocoGbI

NuTaHust TpuboOB |

OakTepuil. \ [TpuBOASAT IPUMEPHI OPTAaHU3MOB CarpoTpodhoB U




*u3HU pacteHuil. Kpyrosopot

KpyroBopot BemiecTB ¥ HENPEepPHIBHOCTh KHU3HU.

[Iapa3uToB. HassiBaror pasnnuus MEKIY

BEIIECTB U HENpepbIBHOCTH | CanmpoTpodbl U Mapa3uThI. napazutamu U canporpodamu. OOBICHAIOT POJib

KU3HU. rpuboB W  OakTepuil B JKU3HM  PACTCHHU.
OnuchIBalOT KPyroBOpoOT BEILECTB U
HENPEPBIBHOCTD JKNU3HU. COCTABIISAIOT U OOBSICHSIOT
CXeMy KPYrOBOpPOTa BEIIECTB B MPUPOJIE

23 | CoxutensctBOo  pacteHuii ¢ | COKHUTEIBCTBO  pacTeHM ¢  rpubamMu U | XapakTepu3yloT (GOpMBbI COKHUTEIBCTBA PACTEHUH C
rpubamu u OaktepusiMu. bak- | 6aktepusimu. Muxopusza. Ponb Mukopussl B | rpubamu u OaktepusiMu.  OOBSCHSIOT — POJIb
TepUaAIbHBIC U TPUOHBIC OOJNIE3HHU | )KU3HHU pacTeHHW. bakTepuanpHble KIIyOSHbKM HA | MUKOPU3bl B JKM3HM pacTeHHi. ONUCBHIBAIOT
pacTeHuil. KOPHSIX pacTeHUH. HPUYHHBI o0pa3oBaHus OaKTepHanbHbIX

JladopaTopHasi padora 6. [ puOHbIc 3a001eBaHuUs | KIIYOCHBKOB Ha KOPHsSIX pacTeHHid. OOBSICHSIOT,

371aKOB [oYeMy UMEHHO 00OOBbIE pacTEHUs UCIOJB3YIOT B
KauecTBE 3€JIEHBIX ynoOpeHuil. XapakTepusyrT U
IPUBOAAT HpPUMEPbl OAaKTEPHATIbHBIX U TI'PUOHBIX
0os1e3HEN CeNbCKOXO03SIIICTBEHHBIX PACTEHUH.
W3yuaror rpuOHble 3a0osieBaHMs 3JIaKOB  Ha
repOapHBIX IK3EMIUIIPAX

Tema 10. Ce30HHBIE H3MeHeHUs pacTeHmii (4 1)

24 | IlpucnocobseHHocTh pacTteHuit | [IpucnocobneHHOCTh  pacTeHMH K ce30HHBIM | ONUCBIBAIOT MPHUCIIOCOOIEHHOCTh PACTEHUH K ce30-
K ce3oHaM roja. OceHp W 3UMa B | U3MeHeHUsIM. Kak pacTeHHs] TOTOBATCS K 3WMME. | HAM Trofia. XapaKTepHU3yIOT JIMCTOMAI U €ro Pojb B
KHU3HU PACTECHHH. Jlucromag W ero poiab B OKM3HM PACTEHMH. | KHU3HM pacTeHMH. [IpUBOAAT mpuMephl O3MMBIX U

[ToaroToBka K 3MMe BEYHO3ENEHBIX XBOMHBIX Jie- | IPOBBIX OAHOJICTHUKOB. OMHCHIBAIOT 0COOCHHOCTH
peBbeB. O3UMbIE OJJHOJETHUKU. 3UMa — MEpUOJ | ITyOOKOro M BBIHYX/AEHHOTO mokos. [lepeuncnsior
r71yOOKOT0 M BBIHY)KJICHHOT'O TIOKOSI paCTEHUI denonornyeckre (a3pl pacTeHW W BIUSHHE Ha

25 | BecHa u n1eTo B )KHM3HHU pacTe- BecHa u 5eto B Jku3HM pacTeHuMi. BeceHHee | HUX KiaMMara U moroabl. ONpenensioT MOHATUS

Huii. @eHonorndeckue Gaspl.
Denomnorus.

COKOJIBMKEHHE. SpoBble onHONETHUKU. DeHo-
norusi. denonornueckue ¢daszpl. OCOOCHHOCTH
dbenonornvyeckux a3 y pasHbIX pacTeHuil. Bius-

HUE KIUMaTa M TOTroAbl Ha (PEHOJOTHYECKHe
¢dazbl.
IOkekypeusi. Ilpucnocobnenue pacreHuil K

CE30HaM roaa.

«JIeCHas TIOJCTUIIKA», «O3UMbIE OIHOJIETHUKWY,
«ryOOKHI M BBIHY)KICHHBIM TOKOI», «BEeceHHee

COKOJBIKEHHE, «IPOBBIC OJTHOJIETHUKHY,
«henonorus», «henonoruueckue hazb.
HaspBaror ocHOBHBIE  (heHONOTHUECKHE  (ha3bl

pacteHuii ymepeHHoro mosica. OOBSACHSIOT, Kak
KJIUMAaT MECTHOCTH W TIOTOJla BJIMSIOT Ha CPOKH
HACTYIUICHHUSI W JUTUTETHHOCTH (hEHOJOTUYECKUX

das.




B Xxome JKCKypcHHM 3HAaKOMSTCS C CE30HHBIMU
U3MEHEHMSMU B KHU3HM pacTteHuil. HaGmonaror
B3aUMOCBA3M pacTeHud B mpupone. Haxomar
JI0Ka3aTeNbCTBA BIUSHUSA YCIOBUH Cpelbl Ha )KUBOU
opranusM. OOBSACHSIOT, KakuM 0Opa3oM pa3HbIe
pacTeHus HPUCIOCOOMINCH IEPEHOCUTh 3UMHHE
ycinoBus. [IpuBogAT npumepsl YCIOBUHM, KOTOpBIE

CIIOCOOCTBYIOT BECEHHEMY poOYXKICHHIO
pacTeHuit
Tema 11. U3MeHeHuUe pacTeHuii B TeueHne Ku3HHU (2 1)

26 | Kak nonro xuByT pacreHus u | Bospacr BETBEH. Bozpact nepeBbeB. | OOBACHAIOT, KaKk MOXHO OIpPEIeuTh BO3pacT
KaK ONpENesIIoT MX BO3pacT. | JIUTENbHOCTD AKU3HU KYCTapHUKOB U | BETBH, JEpEBa, JEPHOBMHHOIO 3i1aka. Ilpusonsr
Ileproapl U3HM U BO3PACTHBIE | KYCTAPHUYKOB, TPABIHUCTBIX pacTeHUi. [leproasl | mpuMepsl OAHOJIETHUX, IABYJIETHUX U MHOTOJETHHUX
COCTOSIHMSI pPAaCTECHHUH. JKU3HM M BO3pPACTHBIE COCTOSIHUSA pAacTEeHUH. | pacTeHUMH. Has3plBaloT M XapakTepU3yrOT HEPHOJBI

3HaueHue AJI1 paCTCHUH pa3HbIX NIEPUOJOB )KU3HM | )KU3HH M BO3DACTHBIE COCTOSHHUA  PAaCTEHUM.
¥ BO3PACTHBIX COCTOSTHUM. [IpnunHbl mokost ceMsiH | OOBSCHSIIOT 3HAYEHUE PA3IUYHBIX SKOJIOTHYECKUX
(bakTOpOB NIl PAaCTEHUH pa3HBIX MEPUOJOB JKU3HU
U BO3PACTHBIX COCTOSSHUH. OOBSCHSIOT HNPUYUHBI
nokost cemsiH. ONHUCBHIBAIOT YCJIOBHUS OOWUTaHUS U
JUIMTEIILHOCT BO3PACTHBIX COCTOSIHUN DPACTEHUM.
OnpenenstoT NOHATUS «IIEPUOJIbI KUZHU
pacTeHU», «IepuoJ MOKOS», «IEPUOa MOJOJI0-
CTH», «IIEPUOJI 3PEIOCTH
Tema 12. PazHooGpa3ue yc/I0BHii CYyIIIeCTBOBAHHSI U UX BJIMSIHME HA Pa3HbIE ITANbI ;KU3HH pacTeHuii (2
4)
27 | I'me m xak obutatoT pacreHus. | PasHooOpa3ue YCIIOBHI CyILIECTBOBAaHUS | XapaKTEPU3YIOT pa3zHooOpaszue YCIIOBHI

Pa3nooOpazue ycnoBuii cyiie-
CTBOBAHMSI PACTCHHIA.

paCTCHHﬁ. ’KuzneHHoe coCTOsSHHE paCTCHI/Iﬁ KakK

MIOKa3aTeslb  yCIOBUW MX JKM3HU. YPOBHHU
YKU3HEHHOT'O COCTOSIHMSI pACTEHHH.
I[IpakTuyeckas  paGora 4. Bo3sneiictBue

YCJIOBCKA Ha PAaCTUTCIIBHOCTD.

CYILLIECTBOBaHMS pacTeHUM. ONUCHIBAIOT )KU3HEHHOE
COCTOSIHME PACTEHMM KakK IOKa3aTelb YCIOBHHU HX
JKU3HU. XapakTepuUs3yloT YPOBHHM JKU3HEHHOI'O
COCTOSIHMSI ~ pacTeHHi. Omnpenenstor  MOHATHSA
«yCnoBUs CYyLLIECTBOBaHUA», «OKU3HEHHOE
COCTOSIHUE  pacTeHU», <«UUpOKas M y3Kad
HKOJIOTHYECKAs IIPUCIIOCOOJIEHHOCTB.

HpOCJ’Ie}KI/IBaIOT BJIMAHUC YCJIOBCKAa HA PACTHUTCIIb-




HOCTb Ha pa3HbIX 3Tallax pa3BUTUA OGH.[GCTBa

Tema 13. ’Ku3Hennnble popMbI pacTeHmii (2 1)

28 | PaznooOpasue *u3HeHHBIX | Knaccupukanus >ku3HEHHBIX (GopM pacteHuil. | ONUCHIBAIOT —pa3HOOOpa3We JKU3HEHHBIX  (OopM
¢dbopm pacteHuit. Pa3zHooOpasue nepeBbeB pa3HbIX KIMMATHUECKUX | PACTEHMH,  pa3HOoOpa3ue  JEepeBbEB  pa3HBIX
30H. JKusHeHHble (OpMBI pacTeHHl CBOEH | KIMMAaTHYECKUX 30H. XapaKTEepPHU3YIOT KU3HEHHBIC

MECTHOCTH. (bopMbl pacTeHUI CBOEH MECTHOCTH.
IIpakTuyeckas padora S. N3yuenne | OnpenensorT NOHATUS «IIMPOKOJUCTBEHHBIE JIepe-
KU3HEHHbIX ()OPM paACTEHU Ha MPHUILKOIBHOM | BbA», «MEJIKOJIMCTBEHHBIE JI€PEBbS», «XBOHHbBIE
y4acTKe. JIepEBbS», «CYKKYJICHTHBIE CTEOJIEBBIC N1E€PEBHS»,
«OyTBUIOYHOE JIEPEBO», «PO3ETOYHOE JIEPEBOY,
«IEPEBbI-NYIIUTEIN», «IepeBbs-poun» HM3yyaror
JKU3HEHHbIE (OPMBI PACTEHUH Ha MPHUIIKOJIBHOM
y4acTKe: OCOOEHHOCTH pa3JIMYHBIX JKU3HEHHBIX
dbopm pacTeHui. Jlematot BBIBOJIbI 0
[IPEUMYIIECTBEHHOM pacrnpocTpaHeHUU
OTIpENICICHHBIX JKU3HEHHBIX (opM U 0OCyxaaercs

UX CAHUTApHOE COCTOSIHUE
Tema 14. PacturesibHble coodiecTna (8 1)

29 | PactutenbHble coobmiecTBa, ux | PactutenpHble coobmiectBa. EcTecTBeHHBIE U | XapaKTepU3ylOT pacTUTENbHbIE COOOIIECTBA, HUX

BHUJOBOII cocTaB. EcTecTBEHHEBIC
U UCKYCCTBEHHbBIE PACTUTEIbHBIC
c0o00I11IeECTBA.

UCKYCCTBEHHbIE  pAacTUTEIbHBIE  COOOILIECTBA.
YCTOWYMBOCTE ~ €CTECTBEHHBIX  PACTUTEIBHBIX
coobmiecTB. Pe3ynbTarsl B3aMMHBIX — BIMSHHM

pacTeHuii B coob1iecTBe

BHJIOBOHM COCTaB. [IpuBogsaT IIPUMEPBHI
€CTECTBEHHBIX M HCKYCCTBEHHBIX PpAaCTUTEJIbHBIX
coobmiecTB. OOBIACHIIOT MEXaHU3M YCTOMYMBOCTHU
€CTECTBEHHBIX PacTUTEIBHBIX COOOILECTB.
OnuceiBalOT B3aUMHOE BIIMSIHUE PACTEHUH JApPYr Ha
apyra B coobmectBe. [IpuBoasST mpumepsl
B3aMMHOI'0 BJIUSHUS paCTEHUI B COOOIIECTBAX




30 | CocraB pacTtuTenbHBIX C000- | BumoBoii cocTaB eCTeCTBEHHBIX M UCKYCCTBEHHBIX | XapaKTepU3ylOT W CPAaBHUBAIOT BUAOBOM COCTaB
LIECTB. KonuuecTBeHHble | pacTUTENbHBIX co00IIecTB. borarbie um OeaHbIE | €CTECTBEHHBIX M HCKYCCTBEHHBIX PAaCTUTEIbHBIX
COOTHOLIEHUS BU/JIOB B | BumaMu coobmectBa. EctecTBeHHBIE uMCTBIC | cooOmecTB. [IpUBOIAT TpUMEpPhl COOOIIECTB C
pacTUTEIBLHOM coobmecTBe. | 3apociu. OTKpBITBIE U 3aKPBIThIE pacTUTEIbHBIE | OOraThiM U O€JHBIM BUAOBBIM cocTaBoM. [IpuBoast
PaznooOpasue pacTeHuil ofHOTO | cooOIIecTBa. IIPUMEPHI U OOBICHSIOT, KaK U MIOYEMY MOSIBIISIFOTCS
BUJIa B COOOIIECTBE. O6wive ¥ TIJIOTHOCTh BHUJA. BereraTuBHO | eCTECTBEHHbIE  uYucThie  3apocnu.  [IpuBoasr

HENOJIBUKHBIE pacTeHUs. ['0CIIOICTBYIOMIME U CO- | IPUMEPBI OTKPBITBIX U 3aKPBITBIX PACTUTEIBHBIX

NyTCTBYIOIIME BHIBI  pacTeHud. Buasl — | coobmiectB. [IpuBOAsST npumepbl KOJTUYECTBEHHBIX

CTpouTeln cooOmecTBa. [ Ta30MEpHBIN  y4eT | COOTHOIICHUH BHJIOB B PACTUTEIEHOM COOOIIECTBE.

nzobunus.  CuerHple  equHUIBl.  Dopmynbl | OOBACHIIOT, KAk  MOJCYUTATh  BETeTaTUBHO

npesoctost. CamounspexuBanue jeca. [lonpocr. NOJIBWJKHBIE W  HENOABM)KHBIE PACTEHMsS; Kak
MIPOBECTH TIa30MEPHBIN y4eT KolndyecTBa (00MIns)
pactenuil. [IpuBoasT npuMepsl TOCIOACTBYIOLIUX U
CONYTCTBYIOIIMX BHJIOB, BHJIOB — CTPOMUTENEH
coo0miecTB. OOBICHSIIOT MOHATUS «IIOTHOCThY,
«YUCIICHHOE 00UITHE» PACTEHUH.

31 | Crpoenue pactutenbHbIX | CTpoeHHE PacTUTEIBHBIX COOOIIECTB: SPYCHOCTH | XapakTEpU3YyIOT CTPOEHHUE PacCTUTENbHBIX

Co0O01IeCTB. (Ham3eMHas W MOJA3EMHas), CJIOUCTOCTh, TOPH- | COOOIECTB: SPYCHOCTb, CIIOUCTOCT,
30HTaJIbHAsA PACYJIEHEHHOCTb. TOPU30HTAJIBHAS ~ PACWIEHEHHOCTb.  [IpuBomsAar
IKCKypeus IpUMEpPhl BUJOB PACTEHUH M3 pa3HBIX SIPYCOB B
«CTpoeHue pacTUTEIBHOIO COOOIIECTBA» €IOBOM M JIMCTBEHHBIX Jiecax. OOBACHAIOT
IPUYMHBl BO3HMKHOBEHHUS SIPYCHOCTH M HEpPaBHO-
MEPHOTO Pa3MEIEHUsI PACTEHUN B PaCTUTEIIBHBIX
coobmectBax. OOBACHAIOT, Kakue NPEUMYILECTBa
JJaeT PACTEHUSIM SIPYCHOE CTPOEHHUE COOOIIECTB.
OnucelBalOT pa3MelleHue IMOJ3EMHBIX OpraHOB
pacTeHuii (MOJ3EMHYIO CIOUCTOCTh). OOBACHAIOT
3HaYeHHe SIPycoB U cioeB. ONHCHIBAIOT
TOPU30HTAIBHYIO PaCUJIEHEHHOCTh PaCTUTENIbHBIX
co00111eCTB

32 | U3meHneHus pacturenbHblX | Cyrounble M Ce30HHBbIE  HU3MeHEeHHMs] B | ONMUCHIBAIOT CYTOYHBIE UM CE30HHBIE M3MEHEHMs B

COOOIIIECTB. Bo3zeiicTBre | pacTUTEIBHBIXCOOOIIECTBAX. OOpatuMble | | PaCTUTEIBHBIX COOOIIECTBAX.

YCJIOBCKA HA PAaCTUTCIbHOCTD.

HCO6p aTUMBIC HU3MCHCHUA PACTUTCIILHBI X

I'pynnamu mo 3—b5 yenoBek 00CIEaYIOT COCTOSIHUE




cooOmectB. CMEHBI PACTUTEIBHBIX COOOIIECTB.
3apactaHnue o3epa BozzaelicTBue uenoBeka Ha pac-
TUTEJIBHOCT. HcuesnoBenue JIECOB.
OnycThIHUBaHHE.

Ilpakmuueckasn paboma 6 «I3y4eHre cOCTOSHUS
COOOIIECTBA MPUILIKOJIBHOTO Y4acTKa, TOPOICKOTO
napka, CKBepa»

pPaCTUTCILbHOCTU Ha MMPUIIKOJIBHOM YYaCTKE, B
napke, CKBEpPE W T. MO., BBIICHAKOT CTCIICHDB
AHTPOIIOTCHHOI'O BJIUAHUA Ha paCTCHUA

Tema 15. Oxpana pacTureibHOro Mupa (4 1)

33 | Penkue u oxpansemsle pacrte- | OGenHeHHe BUJOBOTO pa3HOOOpa3usi pacTeHUH. Onpenenstor NpUYMHBl  OOEIHEHHS  BHJIOBOTO
Hus. KpacHble KHUTH. Penkue u oxpansemsie pacrenus. KoHTpoas u pazHooOpa3ust pacteHuil. [lpuBomar npumepsl
HaOmroeHus 3a cocTosiHMeM pacTeHuid. KpacHble | peakux U oxpaHseMmblX pacTteHuid. HasbiBaror
KHUTH. peaKHe U OXpaHseMbIe PACTECHUS CBOEH MECTHOCTH.
Omnpenensror MIOHATUSA «penkue
pacTeHus,
«oxpaHsemple  pacteHus», «KpacHas  KHura,
OXpaHsEeMbIE TEPPUTOPHUU.
34 | Oxpansiemble TeppUTOpUU U UX | OXpaHsieMble TEPPUTOPUM U WX 3HauYeHHe. | [I[pHBOIAT MpUMeEpHl OXPaHAEMBIX TEPPUTOPHUN H
3Ha4YCHHUE. 3arnoBeHUKU. HanuonanpHple  Mapku M | XapakTepU3YIOT UX POJIb B COXPAaHCHUU

MaMATHUKHA MTIPUPOABI.
IIpakTyeckas padora7.
«Oxpansemsble Tepputopun Poccuny.

BHUJIOBOrOpa3HooOpa3us. XapakTepusyroT
OCHOBHBIE 33J]a4N3allOBEIHUKOB "
HAIlMOHAJIbHBIX HapKOB.
OOBACHSIOT LIeNb CO3/1aHUs TAaMATHUKOB ITPUPO/IBI.
C nomorsto kapthl «Oxpana npupoast Poccum»
3HAaKOMSATCS C  pa3HooOpazueM
OXPaHsAEMBIX
Poccnm um ¢
OXpaHAEMbIMUPACTEHUSIMH CBOEH

TEPPUTOPUI

MECTHOCTH.




OcHoBHOe cofep:kaHMe y4eOHOro Kypca B 7 Kjiacce .

BBenenune. DKoJ10THsI JKHBOTHBIX: pa3/ies HAYKH U y4eOHbIi mpeamer. (1 yac)

DKoJIOTHsI KUBOTHBIX Kak pas3ien Hayku. buocdepHas ponb >KMBOTHBIX Ha IUIAaHETE 3EMIIA.
MHuoroo6pasue BIUSHUS KUBOTHBIX Ha OKpYXKarolyto cpeny. OcoO0eHHOCTH B3aUMOACHCTBUSI KUBOTHBIX U
cpelibl OOMTaHuUA.

OcHOBHbIE MOHSATHA: SKOJOTUS KUBOTHBIX, OMochepHas poiib >KUBOTHBIX, B3aUMOCBS3b >KMBOTHBIX C
OKpY>Karollen Cpesion.

Pazpnen Nel. YeioBus cynmecTBOBaHMS KUBOTHBIX (4 yaca)

UYro okpyxaer xuBOTHbIX? Cpena oOutanusa. Cpelpl XKU3HM: HAa3eMHO-BO3JYIIHAs, IOYBEHHAs,
BOJHAsI, OpraHu3MeHHas. MHorooOpa3ue ycinoBuii oburanusi. Cpeapl *Ku3HUA. B3auMocBsizum opraHuzMa u
cpeabl obutanus. Ilpexnensl cymecTBoBaHUS *U3HH. lIpenenbHble ycIOBHs CYIIECTBOBAHUS JKUBOTHBIX.
Anmanranuu
OcHOBHBIE NOHATHA: cpella OOMTaHUs, YCIOBMs CYLIECTBOBAHMS, M3MEHYMBOCTb YCIOBHH, aBTOTPOdBHI,
reTepoTpodbl, MACCHBHOE MUTAHKUE, AKTUBHOE MUTAHKE, aIalTAllNH.
dkckypeus Nel «YciioBust oOUTaHMS! KUBOTHBIX»

Paznen Ne2. Cpennl oouTanus sKuBOTHBIX (12 yacoB)

Hazemnas cpena obutanus. JKuBoTHsiit Mup cymu. OCOOEHHOCTb yca0BUNH 0OUTaHUS U pa3HOOOpasus
KUBOTHBIX TYHJpbI, JIECOB YMEPEHHOW 30HBI, CTENEW, CaBaHH, MPEPUN, MYCThIHb, TPOIUYECKUX JIECOB,
TOPHBIX 00JIaCTeH.

Boganas cpena oOurtanus. YciaoBust 0OUTaHUs )KUBOTHBIX B BoJie. OTan4Ms OT YCIOBUN OOMTaHUS Ha
cyute. [IpucrniocobneHust )KUBOTHBIX K KU3HU B Bojie. OCOOEHHOCTH KHM3HM )KHUBOTHBIX B MOPSIX M OKeaHax,
IIPECHBIX BOJOEMAX.

ITouBa kak cpena oOMTaHUS >KUBOTHBIX. JKUBOTHBIM MHUp mouBbl. [IpHucriocobiaeHHst KUBOTHBIX K
U3HU B nIouBe. [[ouBEeHHBIE KUBOTHBIE U IJII0JJOPOJIUE TIOYBBI.

JXuBoii opranu3m Kak cpesia oOuTaHus KUBOTHBIX. [IpucnocoOnenus y >KMBOTHBIX K XKHM3HH B )KHMBBIX
OpraHusmax.

OcHOBHBIE MOHATHSA: BUJIOBOE pa3HO0Opa3ue, MpUPOIHO-XUMUYECKHUE 30HbI, CyIIa, BOAOEMbI KaK XKHIIHUIIE,
OeHTOC, MJIAHKTOH, TOYBa KaK creunduyeckas cpea OOuTaHus )KUBOTHbBIX.
Paznen Ne3. Buornyeckue OTHOLIEHHS B ;KM3HHU KUBOTHBIX (20 yacoB)

[Inmia u ee posib B )KU3HM )KUBOTHBIX. THITBI MUTaHUSI KUBOTHBIX. PacTUTENbHOAIHBIE U TIIIOTOSIIHBIE
#UBOTHbIE. JKuBOTHBIE- campodaru. AKTUBHOE M IACCUBHOE MUTaHUE. YOEXKUIA, YKPBITHS W SKUAIHUINA
KUBOTHBIX. OTHOILIEHUS JKUBOTHBIX C IPEACTABUTEISIMM JPYIMX LAPCTB XUBOW INpupoxabl. Pactenus B
KHU3HU )KMBOTHBIX. JKMBOTHBIE B U3HU pacTeHui. [IuieBble OTHOMIEHHUS MEXIY KUBOTHBIMHU Pa3IUYHbBIX
BUJOB. [InieBbie cBsA3u. XUITHUKY U KepTBbl. OTHOIIEHU «TIapa3uT — X03siMH». Henuiesble OTHOIIEHUS
MEXAYy OKUBOTHBIMM  pa3nuyHblx  BuaoB. Kommencanusm. HaxneO6uuuectBo. KBapTtupaHTCTBO.
KOHKypeHTHBIE U B3aMMOBBITOJHBIE OTHOIIECHUS MEX1Y BUAaMHU. OTHOLIEHUS MEXKIY KUBOTHBIMU OJIHOTO
BUJa: oOpa3oBaHME Iap, pa3MHOXKEHHE; CEMbs, POJCTBEHHUKH, cocean. Poaurenu u noromcrBo. 3aboTa o
notomctBe. ['pynmnoBoii 00pa3 xku3Hu. TeppuTopuaibHOE OBEICHHE.

OcHOBHbIE NOHATHS: BHYTPUBUIOBBIE B3aUMOOTHOILIEHUS, TEPPUTOPHAIIbHBIE B3aMMOOTHOIICHHUS,
KM3HEHHOE MTPOCTPAHCTBO, XUIIHUK U KEPTBA, MMUIIEBbIE CBA3H, B3AUMHOE PUCIIOCOOICHUE, COKUTENBCTBO,
B3aMMOIIOMOIIb, KWIMILE >KUBOTHOIO, MHOr00Opa3ue >KUJIUIIL: IYyIJIo, HOpa, JOroBO, JIeXKOUIIe, JeKKa,
THE30.

Pasznen Ne4. He:xxuBasi npupoaa B 5KM3HU KMBOTHBIX (18 yacoB )

CBeT B JXM3HU KHUBOTHBIX. CBET Kak dKoysorndeckuil pakrop. OTHOIIEHHE KHUBOTHBIX K cBeTy. Kak
KUBOTHBIE BOCIIPUHUMAIOT CBET. JIHEBHOM, CyMEpEeUHBI U HOUHOM 00pa3 KU3HU )KUBOTHBIX.

3HayeHue BOJIbI B )KU3HU KHUBOTHBIX. Boga kak HE0OX0uMoOe yciIoBUe )KU3HH KUBOTHBIX. BiiaXHOCTD
KaK 9KOJIOTMUECKUN (PakTop. DKOJOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOLIEHHIO K Boje. [Ipucnocobnenue
KUBOTHBIX K pa3jIMYHbIM YCIOBHSAM BIaXHOCTH. llocTymiieHue BoAbl B OpraHM3M KUBOTHOTO U €€
BbIJIETICHHE.

3HayeHue Tera Uil KU3HEACATEIbHOCTH XUBOTHBIX. Temreparypa Kak SKOJIOTHYECKHH (akKTop.
TemmnepaTypHble IpeeIIbl )KU3HA. DKOJIOTUYECKHUE IPYIIIIBI )KUBOTHBIX 110 OTHOIICHHUIO K TEILTY.

TemnepaTypHbple aganTalMi  XOJOJHOKPOBHBIX U  TEIUIOKPOBHBIX JKMBOTHBIX. JIBuUrareiabHas
aKTUBHOCTb M CIIsiUKa. Peakuuu y JKMBOTHBIX Ha M3MEHEHHs Temneparypbl. CrocoObl peryisuuu Te-



IUTOOT/IA4H Y )KUBOTHBIX.

3HayeHue BO3yXa B JKHU3HU JKUBOTHBIX. I'a3zoBEBIIT cOocTaB u ABUIKCHUC MACC BO3yXa Kak
9KOJIOrnYecKnue (aKTOpbl B JKU3HU JKMBOTHBIX. KHCIOpOa W yrIeKHCHbIi Ta3 B JKU3HH JKUBOTHBIX.
[TpucnocoOienus y >KUBOTHBIX K U3BJICYCHHUIO KUCIOPOa U3 OKpYXKarolei cpenbl. J{pIxaHue )KUBOTHBIX.
OcHOBHBIE TMOHSATHSI: OPraHbl 3PEHUS M OPraHbl CBEUCHHMS, JHEBHBIC XXHBOTHBIC, HOYHBIC >KUBOTHBIC,
CBETOBOM PCKUM, COACPIKAHUC BOJAbI, MOCTYIUICHUC BOAbLI B OpraHW3M, BBIACJICHUC BOJAbI M3 OpraHu3Mma,
XOJIOTHOKPOBHBIC JKUBOTHBIC, JABUTATENIbHAS aKTHBHOCTH, CIITYKA, OLECTIEHEHUE, TeIJIOKPOBHBIC KUBOTHEIC,
OKHCJICHHE, Ta30BBIi COCTaB aTMOC(EPHI, COJePKAHNE KUCIOPO/Ia B BOAE, IbIXaHHE BOJHBIX )KUBOTHBIX.
Jlabopamopuaa paboma. Peakuyst 10KIEBBIX YEPBEH HA PA3IUYHYIO BIAXKHOCTh IIOYBBI.

Jlabopamopnasa paboma. JIBrxenne aMeObl PU Pa3HbIX TEMIIEpaTypax.
Jomawmnaa npakmuueckasa padboma. CpaBHEHHUE MIPUCTIOCOOTICHUN MIICKONMUTAIONIMX K BO3AYIIHOW U
HA3eMHOH cpefiaM KU3HU.

Pazgen NeS Ce3oHHble M13MEHEHHUS B sKM3HHU KUBOTHBIX (4 yaca)

Ce30HHbBIE M3MEHEHMSI B JKM3HU JKMBOTHBIX KaK IPUCIIOCOOTIEHHE K HM3MEHSIOLIMMCS YCIOBUIM
cymiectBoBanus. Ouenenenue. Cnsuka. [Ipucnocobnenuss mopdonoruyeckue, QU3NOIOTHUYECKUE U
MOBE/ICHYeCKHEe. MuUrpauuu u Ko4eBKu. Murpanuuu Kak npucrnocoOIeHne K Ce30HHBIM U3MEHEHUSIM YCIIOBUI
oOuTaHusl.

OcHoOBHbIE NOHATHS: OLIETICHEHUE, CIIYKA, IJIMHA CBETOBOT'O JIHS, MUTPAllUH, KOUEBKH.
Jlabopamopuaa padoma. BnusHue CE30HHBIX M3MEHEHUIN Ha pa3BUTHE HACEKOMBIX, BCTPEYAIOIIMXCS Ha
MIPUILKOJIHHOM y4YacTKe.
Jomawnaa npakmuueckasn paboma. Oenonornyeckue HaAOIIOACHHS 32 KUBOTHBIMU 3UMOM U BECHOU.
Pa3znen Ne 6 UncjieHHOCTD KMBOTHBIX (4 yaca)

[Monynsauuu >kuBOTHBIX. CBSI3b MEXAY MNOMYJISAHUAMUA. YHUCIEHHOCTh M TUIOTHOCTH TOMYJISIUU.
Konebanus uuciaeHHocty nomyisiuil. PoxknaeMocTb, cMEpTHOCTh, KOJ€OaHUS YHMCICHHOCTH >KUBOTHBIX.
Benpimku uncneHHoCcTH. JJnHaMuKa YMCIIEHHOCTH PA3IMYHBIX BUIOB )KHBOTHBIX.

OcHoBHbIE NOHATHS: O00JIACTh pPACHPOCTPAHEHUS, HEOJHOPOAHOCTh CpElbl, IUIOTHOCTh HACEJICHHUS,
YHUCJIEHHOCTD MOMYIISILIUY, JUHAMUKA YHCICHHOCTH.
Jlabopamopnaa paboma. OnpenieneHue YUCICHHOCTU U INIOTHOCTH MOMYJISILIUM )KUBOTHBIX.

PazneaNe 7 U3MeHeHus1 B ;kuBOTHOM Mupe 3emJjin (84acoB)

N3menenus B KMBOTHOM Mupe 3emud. Vcue3HyBIIME W MCYE3AIOIIME BUIbl KUBOTHBIX. [IpuumHBI
COKpAIIIEHHs] YHCIICHHOCTH BHJIOB JKUBOTHBIX. BhIMHparOIIrie U BEIMEPIINE BUIBI )KUBOTHBIX. EcTecTBEHHOE
BbIMUpaHue. OxpaHa XKHUBOTHBIX. Peakue u oxpaHsiemble >kuBOTHble. KpacHas kHura. OxpaHsemble
TEPPUTOPHUU: 3aMIOBETHUKH, 3aKa3HUKH, HAITMOHAJIbHBIE TTAPKH, TUTOMHHKH.

KuBotHble U 4yenoBek. lcTopus CTaHOBIEHHS B3aMMOOTHOIIEHUW YEJIOBEKa U JKUBOTHBIX.
OpoMariHuBaHWe >KUBOTHBIX. BiusHue denoBeka Ha AuKyo npupony. Oxora u mpomseicen. JKUBOTHBbIE
HACEJICHHBIX MyHKTOB. JKuibe yenoBeka Kak cpeia OOMTaHUs KUBOTHBIX.

OcHOBHbIE TOHATHA: MHOTOYMCIEHHBIE BHJIbI, MAaJOYUCIEHHbIE BHUJbBI, JEATEIBHOCTh  YEJIOBEKa,
3arpsi3HeHus. KpacHast kHUTa, Hcue3aoiine BUAbl, OXpaHa KUBOTHBIX, )KUIIbE YeIOBEKa KaK cpeia OOUTaHHUS
JUTSI 5)KUBOTHBIX, 3aKa3HUK, HAIIMOHAJILHBIN MapK.

IxckypcuaNe2. DKckypcus Ha OAHY M3 OMIDKaHIIMX OXpaHsAeMbIX HPUPOAHBIX TEPPUTOPUI
(MaMsSITHUKOB MPUPOBI) UIN B KpaeBeTUECKUN My3eil.

TemaTn4yeckoe NJIAHMPOBAHHNE TPOTrPAMMBI «IKOJIOTHS»

Nen/m Tema Bcero
JacoB

1 JK0JI0THSl )KUBOTHBIX: Pa3/iel HAYKM U y4eOHbI| mpeaMer 2

2 Pazgen Nel. Yci1oBus CyliecTBOBAHUS KUBOTHBIX 4

3 Pazpnen Ne2. Cpeabl 00MTaHHSA KUBOTHBIX 12

4 Paznen Ne3. Buornyeckne oTHOIIEHHS B KU3HH *KHBOTHBIX 20

5 Pasznen Ne4. He:xxnBasi npupoaa B 5KM3HU KMBOTHBIX 12

6 Pa3gen NeS Ce30HHBIE€ H3MEHEHHUS B JKU3HHU KMBOTHBIX 4

7 Paszgen Ne 6 UncjieHHOCTD KMBOTHBIX 4




Pa3zneaNe 7 U3meHeHus1 B AKHBOTHOM MHpe 3eMiIn

3aKII0YNTEIbHBIH YPOK MO KYPCY «IKOJIOTHS dKMBOTHBIX»

UToro
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KanennapHo-TeMaTnyecKuii JIaH MPOrpaMMbl BHEYPOYHOM 1€ TeIbHOCTH

«IKOJIOTHS»
Ne Jlara Tema Conep:xkanue TeMbl Buabl 1esiTeJIbHOCTH YYAIIUXCS
BBenenue. IK0J10rus ;)KUBOTHBIX: pPa3/ies HAYKHM U Y4eOHbIH nmpeamer (2 4)

11 BBenenue. JxoJiorus DKOJIOTHUS KUBOTHBIX: pa3jesl Haykd | OnpenensitoT MOHATUE «IKOJIOTHS AKUBOTHBIX». Xapak-
JKHBOTHBIX: pa3/ies1 HAYKM | U y4eOHbI mnpeamer. buocdepHas | Tepusyrot 6uocepHyo poJib KUBOTHBIX Ha TUIAHETE
U YyueOHBbIi npeamMer. pOJIb KUBOTHBIX Ha Tuianere 3emurs. | 3emuis. [IpuBoAsST mpuMephl BIUSHUS )KUBOTHBIX Ha

MHuoroo6pasue BIUSHUSA KUBOTHBIX | OKPYXArOMIyto cpeny. OnuchIBalOT 0COOCHHOCTH B3au-
Ha OKPYXKAaIOILYIO Cpenay. MOJCUCTBUS KUBOTHBIX C OKPYKAIOIIEH cpenon. Yya-
CTBYIOT B 00CYX/I€HUU MTPOOIEMHBIX BOIPOCOB. ['0TOBAT
KpaTKHE€ COOOILEHUSI.
Pa3nes 1. YciioBusi CylecTBOBaHMS KHBOTHBIX (2 1)

2.1 Cpena oduranus Cpena oOutanusi. Cpensl xu3HH. | [IpUBOIAT IpUMEpPBI MHOTOOOPA3Hs YCIOBUN OOUTaHUSI.
JKHBOTHBIX H YCJIOBHUSI cy- | MHoroobpa3ue  ycioBuil — cpelbl. | XapaKTepHU3yIOT cpebl )Ku3HU. ONMUCHIBAIOT B3aUMOCBSI3U
1IeCTBOBAHUS. [Ipenensl cymiecTBOBaHUS SKM3HH. | OpraHu3Ma U cpeibl oouTanus. OnpenesnstoT npeieibHble

Ananranum. YCJIOBHS CYIIIECTBOBAHHUS )KUBOTHBIX.
OnpenenstoT NOHATHS «aBTOTPOPBI», «TreTepoTpOodBI»,
«MACCUBHOE MUTAHKUEY, KAKTUBHOE TUTAHUEY.

3.2 IOkckypcusaNel «Yeaousi | Cpena obutanus. Cpenpl xu3HU. | PaboTa ¢ MHCTpYKTUBHBIX KapTouek Mo anropurMy. Pabora

00MTAHUS JKMBOTHBIX». Mmuoroo6pazue  ycnmoBuil  cpenbl. | B Manbix rpynmnax. CocraBienue oryera. GeHOIOTHYeCKue
[Ipenensl cyliecTBOBaHUS >KM3HU. | HAOJIIOIEHUS.
Ananranun.

Paszpnen Ne2. Cpennl oonTanus ;)kuBOTHBIX (124acoB)




4.1

Ha3zemHo-Bo31yIHast
cpena :KU3HM: TYHApA,
Jieca yMepeHHO# 30Hbl,
CTenu, CABAHHBI U

JKuBotHble  TyHzApbl. JKUBOTHBIE
JIECOB YMEPEHHOU 30HBI. JKMBOTHBIE
CTEIeH, CaBaHH U IIPEPHUIl.

JKuBoTHble MYCThIHb. KUBOTHBIE
Tponu4eckux JecoB. JKUBOTHBbIE
TOPHBIX 00JIACTEH.

XapakTepu3yloT HA3eMHO-BO3IYIIHYIO CpeLy OOWTaHus.
OnuceiBalOT NPUCIIOCOONIEHUSI y >KMBOTHBIX K JKU3HHU B
Ha3€MHO-BO3AYyIIHOW cpene. ONUChIBAIOT KUBOTHBIA MHUP
cyms. XapakTepu3yloT OCOOCHHOCTH YCIIOBUI OOMTaHUS U
pasHOOOpa3ue >KUBOTHBIX TYHJIpPBI, JIECOB YMEPEHHOU
30HBI, CTENEW, CABAHH W IIPEPU, IYCTbIHb, TPOIIMYECKUX
JecoB, TopHbIX obnactei. [IpuBoasT mnpumepsl BUIOB
JKUBOTHBIX OOWUTaTENed TYHAPHI, JIECOB YMEPEHHOW 30HBI,
CTENEH, CaBaHH U IPEPUi, IyCThIHb, TPOIIMUYECKUX JIECOB,
ropubix obnacrteil. IlpuBonar mnpumepsl ajnantanui y
JKUBOTHBIX K BBICOKMM TEMIIEPATypaM U HEJNOCTATKY BOJIBI.

Boxga — mom s JKMBBIX CYIIECTB.
YciaoBusg oOWTaHUS KUBOTHBIX B
Bome. Otminuma  oOT YCIIOBHI
oOuTaHus Ha Cyle. IIpu-
CHOCOOJIEHUSI Y JKUBOTHBIX K >KM3HU
B Bome. OcCOOEGHHOCTH  KU3HHU
JKUBOTHBIX B MOpSAX, OKE€aHax u
MIPECHBIX BOJOEMAX.

XapakTepu3yloT BOJHYIO cpeay oOutaHus. ONHCHIBAIOT
YCJIOBHSI OOMTAHUSI >KMBOTHBIX B Boje. OOBSACHAIOT, 4eM
OTJIMYAIOTCSl YCIIOBUSI CYIIECTBOBAHHUS XKHBOTHBIX B BOJIE
OT yCIIOBUM CYIIECTBOBaHMs Ha cyiue. [I[puBoaar nmpumepsl
MIPUCIIOCOOJICHUH JKUBOTHBIX K KU3HH B Boje. OOBSICHSIIOT
OCOOEHHOCTH >KM3HHM KUBOTHBIX B MOpSAX M OKeaHaX, B
npecHeIX  BopoeMax. [lpuBomsaT  mpumMepsl  BUIOB
KUBOTHBIX — oOuTaTesnel Mopen,

NpepuH.

52 HazemHo-Bo31ymIHAst
cpeaa :KU3HM: MyCTBHIHU,
TPONUYECKHe jeca H rop-
Hble 00J1aCTH.

6.3 Boanasi cpena xku3Hm.

7.4 Boanas cpena :xu3Hu.

8.5 7KMBOTHBII MHP IOYBBI.

[TouBa kak cpema oOOUTaHUA KHU-
BOTHBIX. JKHMBOTHBIC, OoOMTaIOIINE B
MIOYBE. [IpucnocoOnenus y
JKHBOTHBIX K OJKH3HH B IIOYBE.
[TouBeHHBIE JKMBOTHBIE M  ILIO-
JIOPOJUE TIOUBBI.

XapakTepu3ylT MOYBY Kak CpeAay OOWUTaHMs >KUBOTHBIX.
OOBACHAIOT, YeM YCIOBHS CYIIECTBOBAHUS TOYBEHHBIX
KUBOTHBIX OTJIUYAIOTCS OT YCJIOBHH CYIIECTBOBAaHUS B
Ipyrux cpenax. ONUCBHIBAIOT KUBOTHBIM MHp IOYBBI.
[TpuBoasST MpUMEPHI MPUCTIOCOOTEHUN KUBOTHBIX K KU3HHU
B nouBe. OOBSIICHIIOT B3aUMOCBSI3b TIOYBEHHBIX KUBOTHBIX




9.6

7KuBoii opranmsm Kak
cpena oOUTAHMS.

OcobeHHoCTH OpraHu3MEHHOMN
cpenbl  ku3HH. Ilapazutnueckuit
o0pa3 >KM3HHM: IUTIOCBI U MHHYCHI.
BHyTpeHHUE M BHEIIHUE MApPa3UTHI.
Kak YKUBOTHbIE- X0351€Ba
3aIUIIAIOTCS OT 1apa3nuTOB.

XapakTepu3yloT J>KUBOW OpraHu3M Kak cpeay OOuTaHMs
KUBOTHBIX. [IpUBOAAT mTpuUMeEpHl MPHUCIIOCOOTCHUS Yy
KMBOTHBIX K JXU3HU B JKHUBBIX opraHusmax. HaszbeiBaror
0COOEHHOCTH OpraHM3MEHHOW cpeabl Xu3Hu. [IpuBomsT
IPUMEPBl JKUBOTHBIX — BHEIIHUX M BHYTPEHHHX
napazutoB. [IpuBOAAT TpUMEpPHI MPHUCIIOCOONCHHUNA Yy
KUBOTHBIX-X0351€B, KOTOPbIE IO3BOJIAIOT MM 3aIIMIIATHCS
OT [1apa3uTOB.

Paznen Ne3. Buornyeckue OTHOIIEHUS B ;KM3HH KUBOTHBIX (20 yacoB)

10.1 IMuma u ee poab B :ku3HM | Tunsl nuUTaHUA KUBOTHBIX. Pac- | XapakTepu3yloT TUI IUTaHUS >KUBOTHBIX. CpaBHUBAIOT
JKHBOTHBIX. TUTENBHOAIHBIE W IUIOTOSJHBIC | aBTOTPOGHBIH U rerepoTpodHblii Tumbl nutanus. Co-
KUBOTHBIC. KHMBOTHBIE-canpodary. | CTaBISAIOT CXeMy — KJIaCCU()UKALMUIO KUBOTHBIX IO THILY
AKTHMBHOE U I1ACCUBHOE NUTAHNUE. nuny. [IpuBogaT npuMepsl pacTUTENBHOSOHBIX M IIJIO-
TOSIIHBIX, HACEKOMOSIHBIX M BCEAJHBIX >KMBOTHBIX; XKH-
BOTHBIX-(HIIBTPATOPOB, KHUBOTHBIX-CAanpoQaros.
XapakTepus3yloT U CPaBHHBAIOT AKTUBHOE W IACCHBHOE
nutanue. IIpuBomAT npuUMepsl AKTUBHO M IIACCHBHO
MUTAOUIUXCS KUBOTHBIX.
11.2 Yoexuma, u | Kwinme kak cpena oOuTaHMd U | XapaKTEepU3YIOT KUIIMILE KaK cpely OOUTaHHs M OJHO M3

YKpPBITHS
JKHJTUIIA )KUBOTHBIX.

OHO W3 BAXHEHIIMX  YCIOBHUHI
CyLIECTBOBAHUA KUBOTHBIX.  Jljig
4yero KUBOTHOMY KU3HEHHOE

MPOCTPAaHCTBO. e crhpsATaThes Moa
BOZIOM M Ha cymie. PazHooOpasue

BAKHEUIINX  YCJIOBHUM  CYIIECTBOBAHMS
OnuchIBatOT pa3sHOOOpa3ue KU
OnpenenstoT MOHATHUS <CKUJIMILE >KUBOTHOTO», «IYILION,
«HOPay, «JIOTOBOY, «IEKOHUIIE», «WIEKKa», «THE30»

KHNBOTHBIX.




12.3

OTHoOLIEeHNS KUBOTHBIX €
NPeICTABUTEISIMH JPYTrHX
HAPCTB KUBOW NPHPOABI.
Pacrenus B JKM3HU
’KHBOTHBIX.

JKuBoTHble U pacteHus. Bzanmuoe
BIIMSIHUE JKUBOTHBIX W PACTCHHI.
JKuBOTHBIC-BEreTapUaHIlbl. 3€JICHbIC

4acTM pacTeHUd — [MIa Uit
JKUBOTHBIX. Pacnipoctpanenune
IUIOOB M CEeMsAH  DPAacTeHUH
JKUBOTHBIMHU. JKuBoTHbIE "
MUKpPOOPTraHU3Mbl (GaxTepum,
BHUPYCHI).

[IpuBomAT mHpUMEPHI IUIOAOSIHBIX, 3E€PHOAIHBIX H Ce-
MEHOSIIHBIX JKUBOTHBIX M JKMBOTHBIX, MUTAKOLIUXCS 3€-
JIEHBIMM 4acTsIMU pacTeHud. OOBICHIIOT OMOJIOrHYEcKoe
3HAQYEHHUE PACIPOCTPAHECHUS IUIOAOB U CEMSH KUBOTHBIMHU.
XapakTepu3yroT BIHMSIHHUE )KUBOTHBIX HAa PACTUTEIBHOCTH B
MEeCTax BOJONOA M OTIbIXa; BIMSHUE  KOIIBITHBIX
’KMBOTHBIX HA COCTOSTHHE ITaCTOMILL.

OnucelBalOT CBSI3b <OKUBOTHBIE U MHKPOOPTaHU3MBI.
VYKa3bIBalOT pOJIb MUKPOOPTaHU3MOB B JKM3HH >KMBOTHBIX.
[lpuBomaT mpumepsl OakTEepHANBHBIX, BHPYCHBIX U
IpUOKOBBIX 3a00JI€BaHUH )KUBOTHBIX.

134 7KuBOTHBIE B JKU3HH 3HaueHne OKUBOTHBIX B  JKM3HM | XapaKTepHU3yIOT 3HAUCHHE KMBOTHBIX B )KHU3HU PACTCHHI.
pacTeHui. pacteHui. JKuBOTHBIE — JMCTOEABI | ONUCHIBAIOT OUOJIOTMYECKUE OCOOEHHOCTH KU- BOTHBIX-
¥ napasutel. ONbUICHUE PACTEHUH | TUCTOENOB U JKMBOTHBIX-IIAPA3MTOB. IIPUBOIAT IIPUMEPHI
JKUBOTHBIMH. HacekoMOSsITHBIC | KMBOTHBIX-TUCTOEIOB W HapasuToB.  OOBICHSIOT
pacTeHHUs. OMOJIOTMYECKOe 3HAUYEHUE OIBUICHUS JUIsl pPAacTeHUH u
KUBOTHBIX. ONHUCBHIBAIOT OHOJOTHYECKHE OCOOEHHOCTHU
HAaceKOMOAIHBIX  pacteHuil.  IIpuBogsar IIPUMEPBI
KUBOTHBIX — ONBLINTENEN pacTeHuil. lIpuBoaar npumepsl
HACEKOMOSIHBIX PACTEHUH.
145 IInmeBbie OTHOIICHHUS Tunsl OTHOILIECHUN MeXy | XapakTepu3yroT OTHOUIECHHS MEXY )KUBOTHBIMU pa3-

MEXKIY KUBOTHBIMH
pa3/IMYHbIX BUTO0B.

JKUBOTHBIMU Pa3HBIX BHJIOB.
XUITHUKYU U KEPTBHIL.

Croco0bl 3alATEl OT XUIIHUKOB.
[Tapa3uTsl u x0351€Ba.

['He310BOM Mapa3uTU3M..

JUYHBIX BUJIOB.
[TpuBOIAT MPUMEPHI PA3TUUHBIX (POPM B3aUMOJCHCTBHS
MEXy ’KUBOTHBIMH.

OrnpenenstoT NUIIEBbIE CBSI3U.

CTpoAT NuIIeBkIe HEMH.

Pa3nuyaroT XMITHUKOB U KEPTBHI.

XapakTepu3yrT OUOJIOTHYECKHE OCOOCHHOCTH XHUITHUKOB




15.6

IInmeBpie oTHOIEHUS
MEXKIY )KMBOTHBIMH
Pa3IHYHBIX BUIOB.

U KEepTB.

[TpuBOAAT IpUMEPHI Pa3HOOOPA3HBIX CIIOCOOOB 3ALIUTHI OT
XHILIHUKOB.

XapakTepu3yroT OTHOUIEHUS «Iapa3uT — XO035UH», IPUBO-
JISIT IPUMEDPBI.

OnuceIBatOT rHE30BOM MAPA3UTU3M.

16.7 HenumeBbie oTHomenust | KommeHcanusm (HaxJieOHHYECTBO U | XapaKTepU3YIOT HAXJICOHUYECTBO M KBAapPTUPAHCTBO Kak
MEKIY KUBOTHBIMU KBAPTUPAHCTBO). (bopMBbI KOMMEHCATU3Ma.

PAa3JIUYHBIX BUIOB. JKuBoTHBIC-HAXIEOHUKN U KHUBOT- | [I[puBOASAT  mpUMepsl  JKUBOTHBIX-HAXJICOHUKOB U
Hbl€-KBapTUPAHTHI. YKUBOTHBIX-KBapTUPAHTOB.
B3anMoBbITOHEIE otHomIeHUs1 | OMUCHIBAIOT KOHKYPEHTHBIE M B3aWMOBBITO/IHBIE OTHO-

17.8 HenuuieBbie OTHOMIEHUsT | MEXIY )KUBOTHBIMU. IIEHUS MEXAY XHBOTHBIMU pa3jIM4YHBIX BUJOB Kak IpH-
MEIKIY KHBOTHBIMH KoHKypeHTHBIE OTHOIICHUSI MEXKIYy | CIIOCOOJIEHHUSI K COBMECTHOMY OOMTaHUIO.

Pa3IHYHBIX BHIOB. BUJIAMHU. [TpuBOAAT mpUMEpPHl B3aUMOBBITOJHBIX M KOHKYPEHTHBIX
OTHOILIECHUHA MEXy )KUBOTHBIMH.

18.9 OTHOIIEHUST MEXKTY [Tonck u BBIOOp OpadHOTO MapTHEpA. | XapaKTepU3YIOT OTHOUICHHS MEXIY >KUBOTHBIMH OIHOTO
JKHBOTHBIMH OJTHOTO BH/Ia: | 3alaxoBble, 3BYKOBBIE U 3pUTeNbHbIE | BUJA. OMNUCHIBAIOT BHYTPUBHUIOBBIE B3aWMOOTHOIIEHUS,
o0pa3oBaHue nap, CUTHAJIbI. YXaXHBaHUE. CBSI3aHHBIE C OOpa3oBaHWEM TIap M Pa3MHOKECHHEM.
Pa3sMHOKEHHUe. OnuchiBaloT OCOOEHHOCTH TOMCKa M BblOOpa OpadHbIX

MapTHEPOB Yy pa3IMYHBIX BHUJOB J>KUBOTHBIX. [IpwBOAST
IPUMEPBHI 3aI1aX0BbIX, 3BYKOBBIX U 3PUTENbHBIX CUTHAJIOB Y
KUBOTHBIX. [IpUBOIAT MpUMEpHl YXaKUBAHHS Y

19.10 OTHoleHus MeKTY Popurtenu u noromctBo. 3a6oTta 0 XapakTepru3yrOT OTHOLIECHHUSI MEXAY JKMUBOTHBIMH OJIHOTO

AKUBOTHBIMMU OJJHOTO BUJ1a:
CEMbH, POACTBCHHUKH,
coceau.

notoMcTBe. ['pynmoBoii o6pa3
JKU3HU. .HI/I,HepI)I U ITIOAYNHCHHBIC.
TeppuropuaibHOE OBEJICHUE

BrJa. ONuChIBalOT B3aUMOOTHOIIEHUS MEXKIY POAUTEIIMU
U TOTOMCTBOM.  XapakTepu3yloT OCOOCHHOCTH U
OOBSICHAIOT 3HAUYEHUE TPYNIOBOrO 00pa3a KHU3HH Y KH-
BOTHBIX. [IpUBOIAT mpHMephl M OMHCHIBAIOT TOBEJIECHUE
KUBOTHBIX, BEAYIIUX I'PYyNIoBOi o6pa3 xu3nu. [IpuBosasr

Pa3nesn Ne4. HexxuBasi npupoaa B :KU3HH )KMBOTHBIX (124yacoB)




20.1

CBeT B KM3HH KHBOTHDIX.

CBeT B JKHU3HU XKMBOTHBIX. CBET Kak
skosiornueckuii pakrop. OTHOIICHHE
JKUBOTHBIX K cBeTy. Kak »KMBOTHBbIE
BOCIIPUHUMAIOT  CBET.  /IHEBHOM,
CyMEpPEUHBIH U HOYHOHM 00pa3 KU3HH
JKUBOTHBIX.

(Hudposas nadoparopusi Relton c
AATYMKOM)

OnucelBalOT OTHOUICHHME JXUBOTHBIX K CBETy. Xapakre-
pU3YIOT CBET Kak OdKojormueckuii ¢akrop. I[IpuBogsr
IIPUMEPBl THEBHBIX, HOYHBIX M CYMEPEUHBIX >XKMBOTHBIX.
OOBACHIIOT 0COOGHHOCTH PACIPOCTPAHEHHUS KUBOTHBIX B
3aBUCUMOCTH OT CBETOBOrO pexuma.  Onpenenstor
MIOHSITHSI «OPTaHbl 3PEHUS», «OPTraHbl CBEUYCHUSI,
«HEBHBIE XUBOTHBIEY», «HOYHBIE JKUBOTHBIE», «CBETOBOU
PEXUM»

21.2

Boaa B ;ku3HM KHUBOTHBIX.

3HadeHne BOIBI B )KU3HU KUBOTHBIX.
Bopa xak HeoOxonuMoe yclioBue AJis
JKU3HU SKUBOTHBIX. BIIaXHOCTH Kak

DKOJIOTHYECKUI ¢axTop.
OKOJIOTUYECKUE TPYMIbl KUBOTHBIX
1o OTHOLICHHIO K BOJIE.

[IpucnocoOneHne  KUBOTHBIX K
pa3IMYHBIM  YCJIOBUSM BJIaKHOCTH.
IlocTymieHne BOJOBI B OpraHU3M
YKUBOTHOTO U €€ BbIJCJICHHE.

OnucelBalOT 3HAYEHHE BOABI B JKU3HU KMBOTHBIX.
XapakTepHu3yloT BOJly KaKk HEOOXOJIUMOE YCIOBUE >KHU3HU
JKUBOTHBIX. XAapaKTepU3yIOT BIAXHOCTh KakK 3KOJO-
ruyeckuit gaxtop. COCTaBIAOT cxeMy «DKOJIOTHYECKHe
Ipynnbl >KMBOTHBIX IO OTHOLIEHMIO K Boje». IlpuBonsr
HOPUMEpPbl  MPUCIIOCOOICHUNM KUBOTHBIX K Pa3IMYHBIM
YCIIOBUSIM BJIaKHOCTU. ONMCHIBAIOT MPOIECC OCTYIIICHUS
BOJbl B OpraHU3M JKMBOTHOTO U €€ BBbIICICHHUE.
Omnpenenstor MIOHSITUSA «coziepKaHue BOJIBI,
«TIOCTYIUIEHHE BOJBI B OpPraHU3M», «BBIJEICHHUE BOJBI U3

22.3

JlabopaTopuas pabdora
«Peakuus 10K1eBbIX
yepBeil HA Pa3IHYHYIO
BJIA’KHOCTH MOYBbD)

3HaueHue BOJBI B KU3HU KUBOTHBIX.
Bopa xak HeoOxouMoe yciioBue AJis
JKU3HN JKUBOTHBIX. Ba)kHOCTh Kak
AKOJIOTUYECKUM (dakTop.
[TpucnocoOneHne  KUBOTHBIX K
Pa3IMYHBIM YCJIOBHSIM BIIQXKHOCTH.
ITocryruieHne BOABI B OpraHu3M
’KHUBOTHOTO U €€ BbIJICTICHHE.
(Ilugposas sadoparopusi Relton ¢
AATYMKOM)

Habmroarot 3a moBeaeHNEM JI0KJIEBBIX YepBEH B calKax-
TeppapuyMax B YCJIOBUAX HEIOCTaTKa W HOPMAaJIbHOIO
KOJIMYECTBA Biard B moyse. CTaBAT 1eNb HaOII0IeHUS.
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TeMneparypa B *KU3HU
“KMBOTHBIX.

3HaueHue TeIIa JUIS OKA3HEIES-

TETBHOCTH  KUBOTHBIX.  Temiie-
paTypHble npeiesbl KU3HU.
XOJOIHOKPOBHBIE U TEIUIOKPOBHBIE
JKUBOTHBIE. TemnepatypHbie
ajanTalyMyd  XOJOJHOKPOBHBIX U
TEIIOKPOBHBIX KUBOTHBIX.

JlBurarenbHas akTUBHOCTD U CIISTYKA.
Peakuuu y )XMBOTHBIX HA U3MEHEHHUS
temreparypbl. CriocoObI perymsiuu
TEIUIOOTAA4YH Y )KUBOTHBIX.

OOBACHAIOT 3HAUEHUE TeIia Uil >KU3HEIEATEIbHOCTH
JKUBOTHBIX. XapaKTepu3ylT TeMIlepaTypy Kak 3KOJo-
rudeckuii  pakrop. CocTaBisgioT cxemy «IKOJIOTHYECKUE
IPYIIbI )KUBOTHBIX MO OTHOIICHHIO K Teruty». [IpuBoast
MPUMEPHI XOJOIHOKPOBHBIX U TEIUIOKPOBHBIX KHUBOTHBIX.
OnuchIBalOT ~ peaklMy  JKUBOTHBIX HAa  M3MEHEHMS
TEMIIEPATYPHI. VYKa3bplBalOT ~ CHOCOOBI  PEryJsiuu
TEIJIO0T/IaYU Y KUBOTHBIX.

OnpenenstoT MOHATUS «XOJIOIHOKPOBHBIE >KHBOTHBIEY,
«IIBUTATEJIbHAs AKTHUBHOCTBY», «CIISTYKA», «OLICTICHCHHUE,
«TETJIOKPOBHBIE )KUBOTHBIE.

24.5

JlabopaTopHas padora
«/IBH:KeHUE aMeObI IPHU
Pa3HBIX TeMIIEpaTypax»

3HaueHue Tera s JKU3Henes -
TEIBLHOCTH )KUBOTHBIX. Temrie-
paTypHbIE MPEAeIbl )KUZHU.
X0JIOAHOKPOBHBIE U TEIJIOKPOBHBIE
KUBOTHBIE. TeMrieparypHbie
aJlanTaIyu X0J0IHOKPOBHBIX U
TEIJIOKPOBHBIX KUBOTHBIX.
JlBuratenpHasi akTUBHOCTD U CIISTUKA.
Peakinu y )KUBOTHBIX Ha U3MEHEHUS
temriepaTypbl. CriocoObl perynsiuu
TEIJIO0TIaYH Y 5KUBOTHBIX.
(Indposas nadopaTropus Relton ¢
MHKPOCKOIIOM)

OmnpenenstoT BpeMs 00pa3oBaHUs JIOKHOHOKEK ameObl
IIPU KOMHATHOM TEMIIEPATYPE U NPU OXJIAKIACHUH.

Oo6opynoBanne: nudppoBoii MHKPOCKON, HNpeIMeTHOe
CTEKJIO, IJIa3HAsl MUIETKA ¢ Y3KMM HOCHKOM, CTaKaH C
KHNAYE€HOH BOAON, OXJAXKIEHHOW 10 KOMHATHOI
TeMNEPATYypPbl, KyJbTypa aMéObl 00bIYHOM, CTAKAHYUK

¢ MEJIKO HAKOJIOTBHIM JIbA0OM U3 KI/IHﬂ‘léHOﬁ BOAbI.

Xox paboTs

1.TToaroToBeTe MHKpOCKOM K padoTe. Ha mpeaMeTHOE CTEKIIO HAHECTH
MUTETKOW OJHY KaIlll0 M3 COCyJa C KyJIbTypol amEObl OOBIYHOM.
OnumuTe moBecHne aMeod, MOMABIINX B ITOJIC 3PCHUSL.

2.J106aBpTe  OAHY KAaIDIFO  BOABI ~ KOMHATHOW  TEMIIEPaTypHI.
[TonaOnronaiiTe W onuIIKMTE TMOBeJACHHEe aMEéO (3amUcH BOJUTE B
TadunIe).

3. OcropoxHO n00aBbTe 1-2 Kalumk Tajxod BOJBI M3 CTaKaHYHKA CO
sb10M. OTMETBTE, KaK U3MEHUIIOCH ITOBEIEeHIE aMED.

4. ChenaiiTe BBIBOJBI IO pPE3yJIbTaTaM HaOIFOICHHI.




25.6

Kucsopoa B xxu3HH
JKHBOTHDIX.

3HaueHue BO3/1yXa JJisl )KUBOTHBIX.
I"a30BbIi cOocTaB BO3ayxa U
JBHKEHHE Macc BO3/1yXa Kak
HKOJIOTHYECKUE (PAKTOPHI B )KU3HH
*KUBOTHBIX. Kucnopon u
YIJIEKHUCTBIN Ta3 B )KU3HH KUBOTHBIX.
[TpucnocoOnenust y >kUBOTHBIX K
M3BJICYEHHIO KUCIIOPOJa U3
OKpy:karoleut cpenpl. Jlpixanue
JKUBOTHBIX.

JlomaniHss npakTH4ecKkas padora
«CpaBHeHHe IPUCTIOCO0IeHU I
MJIEKOMUTAIOIIUX K BO31YLIHOH H
Ha3eMHOM cpeaaM KU3HH

OOBACHSIOT 3HAYCHUE BO3IyXa B KU3HH JKHBOTHBIX.
XapakTepu3yroT ra30Bblid COCTaB U JBUKEHUE MacC
BO3JIyXa KakK dKOJIOTUYECKHE (PaKTOPHI B )KU3HHU )KUBOTHBIX.
CpaBHMBAIOT KOJMYECTBO U JIOCTYIMHOCTh KHCIIOPO/ia B
pa3HbIX cpenax xu3Hu. CocraBisatoT cxemy «Kucinopon u
YIJIEKUCIIBIM a3 B KU3HU )KUBOTHBIX». [IpuBOasT
MIPUMEPHI TPUCTTOCOOICHUH Y dKUBOTHBIX K H3BJICUCHHUIO
KHCJIOPO/JIa U3 OKpY’Karomiei cpeapl. OMUCHIBAIOT MPOLIECC
IBIXaHUS )KUBOTHBIX, OOBICHSIOT €ro OMOJIOTHYECKOE U
AKOJIOrMYECKOE 3HaueHue. Ha3pIBaroT opranbl JbIXaHus y

BOJIHBIX M HA3€MHBIX KUBOTHBIX.
OnpenensroT MOHATHS «OKUCIICHUEY, «ra30BbI COCTAB
aTMocQepbI».

3anonHA0T TabaMIly, B KOTOPOH JOJDKHBI OBITh OTpaskeHbI
9KOJIOT'MYCCKUE I'PYIIIbI MIICKOIIUTAOIINX, TPCACTABUTCIIN
3TUX KOJIOTHUECKHUX TPYII M YEPTHI MIPUCTIOCOOICHHOCTH
K cpezie OOuTaHus.

Paznen NeS Ce30HHbIe H3MEHEHUsI B KHM3HM KMBOTHBIX (44aca)

26.1

Ce3oHHbIE H3MEHEHUS B
JKU3HHU JKMBOTHDIX.
Cnsuka u oleneHeHue.
JlabopaTopnas padora
«Ce30HHBIE H3MEHEHHS B
“KM3HH HACEKOMBIX»

Ce30HHBIE W3MEHEHUS B JKHU3HU
JKUBOTHBIX KaK MPHUCIIOCOONICHUE K

U3MCHSAOIINMCA YCIOBUAM
CYIIECTBOBaHMU. OueneHenue.
Crstuka. [Ipucnocobnenus
Mophoornueckue, ¢busnomno-

THYCCKHEC U ITOBCACHYCCKUC.

XapakTepu3yrT CE30HHbIE U3MEHEHHUS B )KM3HU KUBOTHBIX
KaKk [pUCIIOCOOJIeHHE K  MEHSIOUNIMMCS  YCJIOBHSM
cymecTBoBaHus. [IpuBoasT mpumepsl NpHUCIIOCOOIEHUM
MOpP(OJIOTHUECKUX, (PU3NOIOTHUECKUX U MOBEACHYECKHX.
OnpenenstoT MOHATUS «OLIETICHEHUE», «CIISTUKa», «IMHA
CBETOBOT'O JHS», «MUTrpauuu». M3 mo0oro oTMHparomero
¢dparmenTa jgepeBa (CeKTOpa THs, OMABIICH BETBH),
KOTOPBIH ynacTcss 0OHAPYKUTh HA MPUIIKOJIBHOM y4acTKe,
MOCJIOHHO BBIOMPAIOT HAceKOMbIX. C MOMOIIBIO YUUTENs
ONPENENAIOT UX CUCTEMAaTUYECKYIO IPHHAIIEKHOCTb,
CTaJUI0 Pa3BUTHUS U KOJIMYECTBO.




27.2

Mnrpaunn U KOYCBKH.

Jomawnana npakmuueckas paboma
«DeHonornyeckue HaOJIOAECHUSA 3a
KUBOTHBIMH 3MMOM 1 BECHOWN)

OnuchIBalOT MUTpallMU U KOYEBKH KaK MPUCIOCOOJIEHUS K
CE30HHBIM HW3MEHEHHMSM YCIOBUH obOutanus. W3ydaior
0COOEHHOCTH BUJOBOI'O COCTAaBa U MOBEICHMSI KUBOTHBIX,
CBSI3aHHBIE C CE30HHBIMUA U3MEHEHUSMHU B IIPUPOJIE.

aznes Ne 6 UnciieHHOCTDb )KMBOTHBIX (4 yaca)

28.1

HOHyJ’[ﬂIII/II/I KHUBOTHBIX.

[Tonynsuun JKUBOTHBIX. Kak
dopmupytorcss nonynsuuu. CBsi3b
MEXKY TOonyJsiquaAMU. YHUCIEHHOCTh
Y TLUIOTHOCTB TOIYJISIIUH.

XapakTepu3yloT NOMYJSIUI0 Kak (OpMy CYIIECTBOBAHHUS
Buaa. IIpuBomar npumepsl CBs3e MEXIY IOIYJIALUSIMU.
XapakTepu3ylT IUIOTHOCTh M YHUCICHHOCTh IOMYJISLUU
KaK  BaXHEWIIME  KOJIUYECTBEHHBIE  XAPAKTEPUCTUKU
nonymsiuuii.  OnpenenstorT  MOHATHS — «IIOMYJISLUS,
«o0JacTh  pacmpocTpaHEHHUs, WIM  apeall, BHIaY,
«YUCIEHHOCTH MOMYJISILUN», «IUIOTHOCTH MOITYJISILIUNY.




29.2

Kak n nmouyemy MeHsiercs
YHMCJIEHHOCTh KHBOTHBIX.
JlaGoparopHasi pabora

«Omnpenesienne
YHCJIEHHOCTH u
IVIOTHOCTH  NOIYJISIUIH
KUBOTHBIX»

KonebGanuss  4uCICHHOCTH  TOITY-
mauuil. PoxxzmaemMocTb, CMEPTHOCTD,
KOJIeOaHUsT YMCICHHOCTH JKMBOTHBIX.
Benpiiiky yucieHHocTH. JluHamMuka
YUCJIEHHOCTH pa3HbIX BHJIOB
JKMBOTHBIX.

XapakTepus3yrT POKIAEMOCTh U CMEPTHOCTh KaK IJaBHbIE
MPOLIECCHI, OT KOTOPBIX 3aBUCIT YUCICHHOCTh U TUNIOTHOCTh
nomymsiny. Ha3piBatoT ¢akTopbl, OrpaHUYUBAIOIINE POCT
qyuclIeHHOCTH — momynsnuid.  OnucelBalOT — KojeOaHUs
YUCJICHHOCTH. [IpuBogsaT pUMEPBI JTUHAMUKHU
YUCJICHHOCTH  MONYJSALMM  pa3lIUYHbIX  KUBOTHBIX.
OnpenensoT YUCICHHOCTh M PACCUUTHIBAKOT IUIOTHOCTh
MOMYJISIIIANA )KUBOTHBIX, OOUTAIONIUX B JTMCTOBOM OMA/JIC.

Paznen Ne 7 i3meHeHust B skuBoTHOM Mupe 3emuin (8 4acoB)

30.1

HN3meHeHNs B :)KWNBOTHOM
mupe 3emJin.
HcuesnyBuiue u
HCYe3a101He BUbI
’KUBOTHBIX.

IIpy4rHBI COKpAILIEHNs YUCIEHHOCTH
BUJIOB KUBOTHBIX. Penxue,
BBIMHPpAIOIHUEC W BbBIMCPIIHMEC BUJ/bI
JKUBOTHBIX. BiusHue yenoBeka Ha
JUKy©0  1npupony. EcrtecTBeHHOE
BBIMUpaHUE.

HaszpiBatoT npuyMHBI COKpalIeHUs YHUCIEHHOCTH BUIOB.
OnuchIBalOT €CTECTBEHHOE U HMCKYCCTBEHHOE H3MEHEHHE
yCIIOBUHM OOUTaHMUS.

XapakTepru3yrT MEPHI IO OXPAHE JKUBOTHOT'O MHUPA.
XapakTepu3yrT J3Tanbl Pa3BUTHS  B3aMMOOTHOILIECHUN
YeJ0BeKa U )KUBOTHBIX.

XapakTepu3yrT IPOLECC OJOMAIIHUBAHUS )KUBOTHBIX.

[IpuBogsAT mnNpHUMEpPBl pEOKMX W OXPaHAEMBIX BHUJOB




31.2

Penkue n oxpansiemblie
’KMBOTHBIE.

Jkckypeusi «Oxpansiemasn
TeppuTopus. I'opoackoi
napK».

Penkue u oxpaHsemble >KUBOTHBIE.
KpacHas KHUTA. OxpaHsieMble
HPUPOHBIE TEPPUTOPHHU:
3alIOBEHUKY, 3aKa3HUKH, Halu-
OHAJIbHBIC NTAPKH, TUTOMHHKH.

KUBOTHBIX.
OOmbscHsrOT 3HaueHHe KpacHBIX KHHT JJIsi COXpaHEHHS
BUJIOBOT'O PazHOOOpa3usl.

HaspiBaroT oxpansgemsie Teppuropun Poccuu u psiaa 3apy-
OEXHBIX CTpaH.

Ha3piBaroT pernoHanbHble OXpaHsIeMble TEPPUTOPHH.
OmnpenensatoT nousatus «KpacHast kuura», «ucyesaromme
BUJIBD», «OXpaHa JKUBOTHBIX», «3aKa3HUK», «HAIU-

OHAJIBHBIN MAPK».

32.3 KuBorHble u uyenoBek. | KuBoTHble u uenoBek. Mcropus
JlomaniHue ;KMBOTHBIE. CTaHOBIICHUS B3aMMOOTHOLICHHUH | [IpuBOAAT  NPUMEPHl  KMBOTHBIX,  OJOMALIHEHHBIX
YellOBeKa M JKMBOTHBIX. Oxora o
npomsicen. bronorndeckas 3ammura. | o OBCKOM.
OpomalHuBaHNE KUBOTHBIX. HpI/IBOI[HT IpUMEpPbl JXKUBOTHBIX, oOuTaroIux B Hace-
JICHHBIX TMYHKTaX, W >XUBOTHBIX, HCIOJIB3YIOIUX KHUIIbE
YeloBeKa Kak cpeay OOMTaHMUs.
33.4 KuBoTHble HacedeHHBIX | JKUBOTHbIE HACEJICHHBIX IYHKTOB.

IYHKTOB. Kuiabe
yejI0BeKa KakK cpena
O0UTAHUA KUBOTHBIX.

IlepHaTpie M YETBEPOHOTHE COCENH
yenoBeka. JKuibe UellOBeKa Kak
cpema 0OMTaHUs KUBOTHBIX.
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3aKkJII0YNTENbHBII  YPOK
nmo Kypcy «IKoJOrus
KHUBOTHBIX».
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