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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o OWMOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTaBJIeHA Ha
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTeNbHON MpPOrpamMmbl
OCHOBHOTO o0mero oopaszoBanus, npeacraBieHHbix B @I'OC 00O, a Taxke ¢enepaabHOU
paboueii MporpaMMbl BOCTIUTAHUS.

[IporpamMa 10 OuoJOrMHM HampaBieHa Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
rPaMOTHOCTH O0YyYarOIINXCs U OPraHU3alKIO0 U3yYeHHs] OMOJIOTHH Ha JesITeIbHOCTHOM ocHOBe. B
nporpaMMe 1O OWOJIOTMH YYUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO MpeiMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO k mMIaHUPYEMBIM JUYHOCTHBIM M METANPEIAMETHBIM pe3yJIbTaTaM
o0y4yeHHs, a TaKKe peaju3alMs MEXKIPEIMETHBIX CBA3CH eCTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsL.

B nporpaMme 1o 61010THN ONPEAETISIOTCS OCHOBHBIE SN U3YYEHUS! OMOJIOTHH Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUsA, IUIAHUPYEMBbIE pe3ylbTaTbl OCBOEHHUS MPOrPaMMBI IO
OWoNIOTHU: JUYHOCTHBIE, METaNpeIMeTHbIE, TMpeaMeTHble. [IpenMeTHble IIaHupyeMble
pe3yNbTaThl JaHbl AJIs KaXKA0r0 roja u3yuyeHus: OMOJIOTHH.

Bbuonorust pa3BuBaeT NMpeaCTaBICHHS O MO3HABAEMOCTH JKMBOW NPHUPOJABI U METOIax e&
MO3HAHUS, TIO3BOJISIET CPOPMUPOBATH CUCTEMY HAYUHBIX 3HAHUIA O )KUBBIX CUCTEMaX, YMEHUS UX
MOJTy4aTh, IPUCBANBATH U TIPUMEHSTH B )KHU3HCHHBIX CUTYAIIHSX.

buonornueckas mOAroTOBKa 0OECEYMBACT MOHMUMAHHE OOYYAIOIIMMUCS HAyYHBIX
NPUHIUIIOB YEJIOBEYECKON JESITeIbHOCTH B TPUPOJE, 3aKIAJbIBAET OCHOBBI JKOJIOTUYECKON
KYJIBTYpBI, 30POBOTr0 00pa3a >KM3HH.

LenssmMu n3yyeHust 6MOJIOTHHM HAa YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUS SIBIISIFOTCS:

dbopMupoBaHHE CHUCTEMBbl 3HAHMW O TMpPHU3HAKAX U TMpoIeccax >KU3HEAEATEITbHOCTH
OHMOJIOTHYECKUX CHCTEM Pa3HOTO YPOBHS OpTaHU3AINH;

dopmMHpoBaHHE CHCTEMBbl 3HAHUH 00 OCOOEHHOCTSX CTPOEHMS, KHU3HEAEATEIbHOCTH
OpraHu3Ma YeJIOBEKa, YCIOBHUIX COXPAaHEHHUS €T0 310POBBS;

dbopMUpOBaHHE YMEHHMH TNPUMEHSATH METOJbl OUOJNOTUYECKOM HAYKW IS H3yYCHHS
OHMOJIOTHYECKHX CHCTEM, B TOM YHCIIE OpTaHM3Ma YelIOBEKa,

dbopMupoOBaHHEe YMEHUH HCMONb30BaTh MH(OPMAILIMIO O COBPEMEHHBIX JOCTH)KCHUSAX B
obnactu Ouosioruu JUisi OOBSICHEHMsS] MPOLECCOB W SBJIEHUH IKMBOW MPUPOABI U
KHU3HEIEeATEIbHOCTH COOCTBEHHOI'O OpraHu3Ma,

dbopmMHpoBaHUE YMEHUH OOBSCHATH POJIb OMOJIOTHH B MMPAKTHUYECKON IS TEIILHOCTH JIFOICH,
3HaYeHHe OMOJIOTHYECKOTO pa3HooOpasusi sl  coxXpaHeHust Ouocdepsl, MOCIEACTBUSA
NeSITeTTHHOCTH YeJIOBEeKa B IPUPO/IC;

(dopMHpOBaHUE SKOJOTMYECKON KYIbTYpPHI B LIETISX COXPaHEHHsI COOCTBEHHOTO 370POBBS U
OXPaHbI OKPYKAOIIECH CPEIbL.

JlocTikenue 1enei mporpaMMbl 0 OMOJIOTUH 00ECTIeUHBACTCS PEIICHUEM CIIEAYIOLINX
3ajgad:

npuolOpereHne 00yJaroIUMICS 3HAHUN O KUBOW NMPHPOJIE, 3aKOHOMEPHOCTSIX CTPOCHMS,
KU3HENEATETFHOCTH M CPeoo0pasyIoield pojl OPTaHU3MOB, UYEIOBEKE KaK OMOCOIHATEHOM
CYIIECTBE, O POJIM OMOJIOTHYECKOM HAyKH B IPAKTUUYECKOM IEeATETbHOCTH JIIOCH;

OBJIQICHUE YMEHUSIMH TIPOBOIHMTH HCCIEIOBAHUS C HMCIOIB30BAHUEM OHOIIOTHYECKOTO
o0opymoBaHus U HAOTIOJCHMS 32 COCTOSTHUEM COOCTBEHHOTO OPraHU3Ma;

OCBOCHHE MPUEMOB PabOTHI ¢ OMoOJIOTHYECKON HH(OpMAIed, B TOM YHCIIE O COBPEMEHHBIX
JTOCTHKEHUSX B 00JIaCTH OMOJIOTHH, €€ aHAIH3 ¥ KPUTUYECKOE OIICHUBAHWE,

BOCMHUTAaHNUE OMOJIOTUYECKHU U 3KOJIOTHYECKH TPaMOTHOM JIMYHOCTH, TOTOBOI K COXPaHEHUIO
COOCTBEHHOTO 3/I0POBbSI U OXPaHBI OKPY>KAIOIIEH Cpebl.

OO0miee YKCiIOo YacoB, OTBEACHHBIX JIJII U3y4eHUs OMOJIOTHH, cocTaBiseT 238 4JacoB: B 5
kiacce — 34 gaca (1 gac B Henento), B 6 kiacce — 34 yaca (1 yac B Heneno), B 7 kiacce — 34 daca



(1 gac B Henemio), B 8 Kkiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 vacoB (2 yaca B
HEJIEIIO).

[Ipennaraemplii B mporpaMme mo OMOJIOTHH TEepeueHb JIA0OPATOPHBIX M MPAKTUYECKUX
padoT sBIsAETCS PEeKOMEHIATEIbHbIM, YUUTENb JIeaeT BbIOOp MPOBEAEHUS 1a00paTOPHBIX paboT
U ONBITOB ¢ Yy4€TOM  HUHAMBHIYaIbHBIX  OCOOCHHOCTEH  OOy4arommMxcs,  CIMCKa
9KCHEPUMEHTAJIbHBIX 3a/1aHUM, IpeAIaraeMbIX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOI'0 3K3aMEHa
1o Guonoruu.

9 knacc Hadaj IporpaMMy o KOHLEHTPUYECKOH MOJIeNN, aHATOMUIO U3yUYHIIN B IIPOILIIOM
yuebHom roxy. Ilostomy na Bpems IIEPEXO/IHOI'O mnepuonma oOyuarommecs 9 kiacca
3aBepLIAlOT KypC MpOrpaMMbl 00II€0HMOI0IrHYECKUM COIEpKaHUEM



COJAEP/KAHUE OBYYEHUA

5 KJIACC

1. buoJorusi — HayKa 0 )KUBOM nmpupoje

[Tonstue o >xu3Hu. llpu3Haku >KUBOTO (KJIETOYHOE CTPOCHHE, NHTAHUE, JbIXaHHE,
BbIJIEJICHHUE, POCT U Apyrue npusHaku). OObEKThl )KUBOW U HEKHUBOW MPUPOJIBI, UX CPABHEHHUE.
JKvBas u HexXUBas pUPOJA — €AUHOE LIENOE.

buonorus — cucrema Hayk o uBOil npupoze. OCHOBHbIE pa3zieibl OHoiIoruu (00TaHUKa,
300JI0THSI, DKOJIOTHUS, IIUTOJIOTHS, aHaTOMHuA, (uznonoruss u apyrue paszaensi). [Ipodeccun,
CBs3aHHbIE C OMOJIOTHEHN: Bpau, BETepUHAp, MCUXOJOT, arpOHOM, XHUBOTHOBOJ U Apyrue (4-5
npodeccuit). CBsA3b OMONOTHH C APYTUMU HayKamu (MaTeMmartuka, reorpadus u Apyrue HayKu).
Ponb Guonoruu B mo3HaHUM OKPYXKAIOLIETO MUPA U MPAKTUYECKOM ESTEIbHOCTH COBPEMEHHOTO
YeNoBeKa.

Kabuner Owmomorum. IlpaBuia moBeneHus W paboOThl B KaOMHETE ¢ OHMOJOTHYECKHUMH
npubopaMu U HHCTPYMEHTAMH.

buonoruueckue TepMHUHBI, TOHATHS, CKMBOJIBL. McTouHMKN Ononornueckux 3Hanui. [Touck
UHPOPMALIUK C HCIIOJIB30BAaHHEM PA3UYHBIX HCTOYHHKOB (HAYYHO-TIONYIISIPHAS JIUTEPATypa,
CIPaBOYHHKH, VIHTEpHET).

2. MeToabl 3yyeHus ;KMBOI NMPHPOIbI

Hayunble MeTOIpl M3yueHHUs >KUBOW MPUPOIBI: HAOIIOJCHHE, IKCIEPUMEHT, OMHCAHUE,
u3Mepenue, knaccudukanus. [Ipasuna paboTsl ¢ yBETUYUTEIBHBIMA IPUOOPAMHU.

Meton omnucanuss B Ouosiornu (HArJIsiAHBIN, CJIOBECHBIM, cxemartuuyeckuit). Meton
u3MepeHus: (MHCTPYMEHTHI m3MepeHus). HaOmromeHne M SKCIEpUMEHT KaK BEAYIIUE METOJIbI
6uonoruu.

Jlabopamopnvie u npakmuueckue padomaul

N3yuenue 1a60paTopHOro 000PYAOBAaHUS: TEPMOMETPBI, BeChl, Yalku [letpu, mpoOupku,
MeH3ypkH. [IpaBuna paboThl ¢ 060py/1I0BaHUEM B ILIKOJIBHOM KaOUHETE.

O3HakoOMJIEHHE C YCTPOWCTBOM JIYIbl, CBETOBOI'O MHUKPOCKOIIA, MpaBmiia paboThl C HUMHU.

O3HakOMJIEHHE C pPACTUTENBHBIMH H JKUBOTHBIMH KJIETKaMH: ToMata u apOysa
(HaTypanpHBIE TIpenapatsl), UHPY30puu TyheabKu U THIpbl (TOTOBBIE MHUKPOIIPENapatrhl) ¢
MIOMOIIIBIO JIYTTBI i CBETOBOT'O MUKPOCKOTIA.

IKCKypcuu unu 6udeoIKCKypcuu

OgnajieHre MeTO1aMu U3y9ICHHUS )KUBOU MIPUPOJIBI — HAOTIOICHHEM U SKCIIEPUMEHTOM.

3. OpranusMsl — TeJIa ;KMBOW NPHUPOABI

[Tonsitue 06 opranusme. JlosnepHble U siiepHble opraHu3Mbl. KieTka u e€ OTKpbITHE.
Knerounoe crpoenue opranu3moB. Llutonorus —Hayka o kietke. KineTka — HauMeHbIast eTMHHUIA
CTPOCHUS M JKU3ZHEACATEIIbHOCTH OPTaHMU3MOB. Y CTPOHCTBO YBEIHUUTEIBHBIX IPHOOPOB: JTYIBI U
MUKpockona. CTpoeHHe KIETKM 10/ CBETOBBIM MHKPOCKOIOM: KIETOYHas 000JI0uKa,
IIUTOILIA3Ma, SIIIPO.

O/HOKJIETOYHBIE M MHOTOKJICTOYHbIE OpraHu3Mbl. KIeTKkH, TKaHH, OpraHbl, CHCTEMbI
OpTaHOB.

XKuznenesrensHocts  opraHu3smMoB.  OCOOEHHOCTH  CTpPOEHMS M IPOLECCOB
KU3HENIEATEITLHOCTH Y PACTEHUH, )KUBOTHBIX, OAKTEPHIA U TPHOOB.

CBoiicTBa OpraHu3MOB: TNHTaHHUE, [bIXaHHE, BBIICICHUE, MABIKEHHE, Pa3MHOXKCHHUE,
pa3BUTHE, PA3/IPAKUMOCTb, IPUCTIOCO0IEHHOCTh. OpraHu3M — eJUHOE LEeNOoe.

Pa3Ho0OOpasue opraHu3MoB U MX KiacCU(pUKanus (TAaKCOHBI B OMOJOTHH: IIAPCTBA, TUIIBI
(oTmensl), KIacchl, OTPsABI (TTOPSIKHM), CEMEMCTBA, POJbI, BUABL. bakTepuu u BUPYCHI Kak (GOpMBI
KHU3HHU. 3HaYeHHe OaKTepuil ¥ BUPYCOB B MIPHUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopnwvie u npaxmuueckue padoomot

N3yueHne KIETOK KOXXUIBI YEUIyd JIyKa IOJ JIYIOH M MHUKPOCKONOM (Ha NpUMepe
CaMOCTOSITENIbHO MPUTOTOBIIEHHOTO MUKPOIIpEnapara).



O3HakoMJIEHUE C MPUHLIUIIAMHU CUCTEMaTUKHA OPraHu3MOB.

Habmronenue 3a norpediaeHreM BObl PACTEHUEM.

4. OpraHu3Mbl H cpeJa OOMTAHUA

[lonsTie o cpene  obutanus. BopgHas, Ha3eMHO-BO3AylIHas, I[OYBEHHas,
BHYTpHOpPraHU3MEHHasi cpenpl oouranus. [IpencraBurenu cpen oburanus. OcobeHHOCTH cpen
oOutanusi opranu3moB. [IprcnocoOsaeHust opranu3MoB K cpene ooutanusi. Ce30HHbIE N3MEHEHUS
B KU3HHU OPTaHU3MOB.

Jlabopamopuwvie u npakmuueckue padoomaot.

BrisiBiienue npucnoco6aeHuii OpraHu3MoB K cpejie 00uTaHus (Ha KOHKPETHBIX TPUMEPAX).

IKcKypcuu uinu 6u0e0IKCKypcuu.

PacturenbHblil ¥ 5KMBOTHBIA MUP POJHOTO Kpasi (KpaeBeeHue).

5. TIlpupoanbie coodmecTBa

[TonsiTue o mnpupoaHoM cooOuiecTBe. B3auMoOCBSI3M  OpPraHu3MoOB B IPUPOJHBIX
coobOmiectBax. [lumeBbie cBsizu B cooOmiecTBax. [IuieBbie 3BEHbs, LENU U CETH MHUTAHUA.
[TpousBoauTenu, nNOTPEOUTENH W Pa3pyLIUTENM OPraHUYECKUX BEIIECTB B MPUPOIHBIX
coobmiectBax. Ilpumepsl mpupogHbBIX cooOmiecTB (Jiec, Mpyd, 03€pO U JAPYrue MPUPOIHbBIC
COOOIIIECTBA).

HckyccTBeHHBIE COOOIIECTBA, UX OTJIMYUTENbHBIE MPU3HAKH OT MPUPOTHBIX COOOIIECTB.
[Tpr4yrHBI HEYCTOWYMBOCTH HCKYCCTBEHHBIX COOOIIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B
JKU3HU YEJIOBEKA.

[Tpuponaubie 30HbI 3emiin, ux odutarenu. diaopa u dayHa IpUPOIHBIX 30H. JlaHIIATHI:
MPUPOJHBIE U KYJIbTYpPHBIE.

Jlabopamopnvie u npakmuueckue padbomul.

W3ydeHne NCKYyCCTBEHHBIX COOOIIECTB U UX oOuTaTenel (Ha mpuMepe akBapuyma 1 Ipyrux
HCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu unu 6u0eoIKCKypcuu.

N3ydyeHne npupoAHbIX CcOOOLIECTB (HAa MpuMepe Jieca, o3epa, Hpyda, Jiyra U JIpyrux
HIPUPOHBIX COOOIIECTB.).

N3ydeHne ce30HHBIX SIBIEHUN B )KU3HU MPUPOIHBIX COOOIIECTB.

6. 7KuBasi npuposa u 4esloBeK

W3MeHeHus B IPUPO/IE B CBSA3H C PA3BUTUEM CEIIBCKOTO X035IMCTBA, MPOU3BOICTBA U POCTOM
YHCIEHHOCTH HaceleHus. BnusHue yenoBeka Ha )KMBYIO IPUPOY B X0Jie UCTOpUU. [ ToOanbHbIE
IKOJIOTHYECKUE TIPOOIEMBI. 3arpsi3HeHUE BO3IYIIHONW M BOJHOW 00010YeKk 3eMITH, TOTepH TI0UB,
ux npenorBpameHue. IlyTm coxpaHeHuss OMOJIOTHYECKOTO pazHooOpasus. OxpaHsemble
TEPPUTOPHUU (3aTTOBEIHUKH, 3aKA3HUKH, HAIIMOHAJLHBIE MapKH, MaMSITHUKA TPUposl). KpacHas
kaura Poccuiickoit ®deneparuu. Oco3HaHne KU3HU KaK BEJIMKOW LIEHHOCTH.

Ilpakmuueckue padomeul.

[TpoBenenue akmuu mno ybopke Mycopa B OimkaiilieMm Jiecy, mapke, CKBepe WM Ha
MPUIIKOJIBHON TEPPUTOPHH.

6 KJIACC

1. PacrurteabHbIi Opranusm

boranuka — Hayka o pacrenusix. Pa3aensl 6oranuku. CBsi3b O0TaHUKHU C IPYTUMHU HaAyKaMu
U TexHUKOH. OOIIMe NPU3HAKU pAaCTEHUI.

Pa3nooOpasue pacTteHuid. YpOBHM OpraHU3alMKM PAaCTUTEIBLHOTO OpraHu3Mma. Beiciime u
Hu3lue pacteHus. COpoBbIE U CEMEHHBIE PACTEHHUS.

PactutenbHas kinerka. V3yueHue pacTUTENbHOM KJIETKH IMOJ CBETOBBIM MHUKPOCKOIIOM:
KJIETOYHasi 000JI0YKa, SApO, HUTOMIa3Ma (TUIACTH]Ibl, MHUTOXOHIPHUHU, BAKYOIU C KJIETOYHBIM
cokoM). Pactutenpabie TkaHu. yHKIIMM pacTUTEIBHBIX TKAHEH.

Opranel 1 cuctemMsl OpraHoB pacTeHU. CTpoeHNE OPraHOB PACTUTEIBHOIO OpraHu3Ma, UX
POJIb U CBSI3b MEXKIy COOOM.



Jlabopamopnvie u npakmuueckue padomal.

N3yueHre MUKPOCKOIMMYECKOTO CTPOCHUS JINCTA BOAHOTO PACTEHUS 3JI0JICH.

W3yueHne CTpOCHUsI PACTUTEIBHBIX TKaHEH (MCII0Ib30BaHUE MUKPOIIPETIapaTOB).

M3yueHre BHEUIHErO0 CTPOCHMsI TPABSIHUCTOIO LIBETKOBOIO pAacTeHUs (Ha JKUBBIX HIIU
repOapHBIX K3EMIUIIPAaX PAaCTEHUH): MACTYIIbsI CYMKa, peAbKa JWKas, JIOTUK €IKHHA U Jpyrue
pacTeHus..

OObHapy)XeHre HEOPraHUYECKUX M OPTraHWYECKHUX BEIECTB B PACTCHHH.

IKcKypcuu uinu U0e0IKCKypcuu.

O3HakoOMJIEHHE B IPUPOAE C LIBETKOBBIMU PACTCHUSMHU.

2. CtpoeHue U MHOT000pa3ue MOKPHITOCEMEHHBIX PACTEeHUI

Crpoenue cemsH. CocTaB U CTPOEHHUE CEMSH.

Buapl kopHel M Tunbl KOpHEBBIX cucTeM. Bunousmenenus kopueil. Kopenbp — opran
MOYBEHHOTO (MUHEpPAIbHOTO) MuTanus. KopHu ¥ KOpHEBBIE cUCTeMbl. BHemrHee n BHyTpeHHEe
CTPOEHUE KOPHSI B CBsI3M ¢ ero pyHKuusMu. KopHeBoii uexyuk. 3oHbl KOpHsS. KopHEBbIe BOJIOCKH.
Poct kopus. [lornomenre KOpHIMU BOJIBI U MUHEPAIBHBIX BEIIECTB, HEOOXOAUMBIX PACTCHHUIO
(KOopHEBOE J1aBiIeHUE, OCMOC). Buon3meHenne KopHeu.

[To6er. Pazputue nmodera u3 nouku. Ctpoenue credisi. BHenHee u BHyTpeHHEE CTPOCHUE
nucrta. Bunonzmenenus no0ero: KOpHeBuUlIlEe, KIIyOeHb, TyKoBHIa. FIX cTpoeHune, Onoioruyeckoe
U xo3siicTBeHHOe 3HaueHue. [loGer m mouku. JlucTopacroyiokeHHEe W JIMCTOBAs MO3aWKa.
Crpoenne u ¢yukuuu maucra. Ilpoctele M ClOXHBIE JUCTbA. BHIOM3MEHEHMs JUCTHEB.
OCOo0OeHHOCTH BHYTPEHHETO CTPOCHHS JIMCTa B CBS3M C ero (PyHKIMSAMH (KOXKUIA U YCThHUIIA,
OCHOBHasl TKaHb JIUCTA, IPOBOSAIIME TyYKH). JIMCT — opraH BO3AYIIHOTO MUTAHMUS.

Crpoenue u paznoo6pasue 1etkoB. Couserus. [Inmonapl. Tumnsl mionos. Pactipoctpanenue
IUIO/IOB M CEMSH B ITPUPO/IE.

Jlabopamopuyvie u npakmuueckue padomaoi.

N3yueHne CcTpoeHHsS KOPHEBBIX CHCTEM (CTEpKHEBOM M MOUYKOBATOM) Ha HpuMmepe
repOapHBIX SK3EMIUTSIPOB I KUBBIX PACTEHUM.

N3yueHne MuKpomnpemnapara KJIeToK KOpHsL.

O3HaKOMJIEHHE C BHEITHUM CTPOCHHEM JICTHEB U JIMCTOPACIONOKEHHEM (Ha KOMHATHBIX
pacTeHusIXx).

W3yueHne cTpoeHUs] BEreTaTUBHBIX M T€HEPATUBHBIX MOUYEK (Ha IPUMEpPE CUPEHH, TOTIOIIS
U JIpYTUX pacTeHuil).

W3yueHre MUKPOCKOTTMYECKOTO CTPOCHUS JINCTA (Ha TOTOBBIX MHKpOIpEnapaTax).

PaccmarpuBaHue = MHKpPOCKOIMYECKOTO CTPOEHHSI BETKM JepeBa (Ha TOTOBOM
MUKpoIpenapare).

HccnenoBanue CTpOCHUSI KOPHEBUILA, KITYOHS, TYKOBHUIIBL.

W3yuenune CTpOEHHUsI IBETKOB.

O3HakoMJIEHHE C Pa3IMYHBIMU TUIIAMH COLIBETHH.

W3yueHne CTpOCHUs CEMSIH ABYIOIBHBIX PACTCHHA.

N3yueHne CTpOeHUsI CEMSH OJTHOIOJIbHBIX PACTCHUH.

3. 7Ku3HenesTeJbHOCTh PACTUTEILHOI0 OPraHnu3Ma

OOMeH BeliecTB y pacTeHuH

Heoprannueckue (Boja, MUHEpaJIbHBIE COJIM) U OpraHUYecKHe BellecTBa (OENIKH, >KUPBI,
YIJIEBOMBI, HYKJIIGMHOBBIC KHCIIOTHI, BUTAMUHBI U JIPYTHe BellecTBa) pacTeHus. MuHepaibHOe
MMTaHUE pacTeHUM. Y 100peHHS.

IIuranue pacrenus.

[Tornomenne KOpHAMH BOJbl M MHUHEPAIBHBIX BEIIECTB, HEOOXOIAMMBIX PACTEHUIO
(kopHeBoe mgaBieHue, ocmoc). IlouBa, e€ momopoaue. 3HadeHue OOpPaOOTKH TOYBHI
(OKyunBaHHE€), BHECECHHs YIAOOpPEHUH, NPOPES)KUBAHUS IPOPOCTKOB, TOJWUBA JUIsl JKU3HHU
KYJIbTYPHBIX pacTeHUMU. [ uaApOnoHuKa.



®otocuHTe3. JIUCT — OpraH BO3AYIIHOTO MUTAaHUS. 3HaUeHUEe (OTOCHHTE3a B IPUPOJE U B
JKU3HU YEJIOBEKA.

JIbIXaHue pacTeHusl.

[pixanue KoOpHs. PpixjeHue NOYBBI I YJAy4dlIEHUs JbIXaHUsA KOpPHEH. YcCIoBus,
IPEMSTCTBYIOUIME JAbIXaHUI KopHeH. JIucr kak opraH apixaHusi (YCTbUYHBIN ammapar).
[Toctymuienue B muct atMocdepHoro Bo3ayxa. CuibHas 3albUIEHHOCTD BO3/1yXa, KaK IPENATCTBHE
JUIs AbIXaHus JucTheB. CTebenb Kak opraH JAbIXaHHs (HAJIWYHME YCTHHI] B KOXKHIIE, YEYEBUYCK).
OcoOeHHOCTH JpIXaHMs pacTeHHt. B3aMOCBS3b AbIXaHUs pacTeHUs ¢ (OTOCHHTE30M.

TpancnopT BelecTB B paCTeHHMH.

CBs13b KJIIETOUHOTO CTpOoeHHs cTebs ¢ ero pynkuusmu. Poct ctebns B nuny. Knerounoe
CTpOEHHE CTeONsI TPaBSHHCTOTO PACTEHHS: KOXKHLA, MPOBOMAILIME IYYKH, OCHOBHAs TKaHb
(mapenxuma). Knetounoe crpoenue ctebmst JpeBECHOTO pacTeHus: kopa (mpooka, j1y0), kamOuii,
JpeBecHHa U cepaleBuHa. Poct cte0:s B Tonuuny. [IpoBoasiiue Tkanu KopHs. TpancnopT Bo/sl
Y MUHEPAJIbHBIX BEIIECTB B PACTECHHUH (COCYIbI IPEBECUHBI) — BOCXOAAIINI TOK. Mcapenue Bojbl
yepe3 cTeOenp U JUCThd (TpaHcnupanus). Perymsmnus ucnapeHus Boabl B pacTeHuu. BinusHue
BHEIIHUX YCIIOBUM Ha HUCHAapeHue BOJbl. TpaHCIOPT OpPraHMYECKHUX BEIIECTB B PACTECHUU
(cutoBuaHBIE TPYOKH J1y0a) — HUCXOASIMMA TOK. [lepepacnpenenenne u 3anacaHue BEIIECTB B
pacteHuu. Beinenenue y pacrtenuii. Jlucromnan.

PocT u pa3BuTHe pacTeHus.

[Ipopactanue cemsiH. YcioBus mpopacTaHus ceMsH. [loAroToBka ceMsH K IOCEBY.
PazButHe npopocTKOB.

O6pazoBarenbHble Tkanu. KoHyc HapacTaHus modera, pocT KOHYHKA KOpHs. Bepxyiednslit
¥ BCTABOYHBIN pOCT. POCT KOpHS U cTeOIIa B TONIUHY, KamOuii. OOpa3oBaHMEe TOIUYHBIX KOJIEIT Y
IPEBECHBIX pacTeHui. BnusHue QUTOrOPMOHOB Ha POCT pacTeHus. POCTOBble ABMKECHUS
pacrenuii. Pa3Butne mobdera u3 movkwu.

PasMHoeHHe pacTeHudt u ero 3HaueHue. CeMeHHOe (T€HepaTUBHOE) pPa3MHOXKEHUE
pactenuii. L{Betku u couserus. OnbuieHue. IlepexkpéctHoe onbuieHHE (BETPOM, KHUBOTHBIMH,
BOJIOM) M camoonblieHue. JIBoiiHoe orutogoTBopeHue. HacnenoBanue mNpHU3HAKOB 000MX
pacTeHuM.

BereratuBHoe pa3MHOXKEHHE LIBETKOBBIX pAacTeHUMH B npupone. BererarusHoe
pa3MHOXXEHHE KyJIbTypHbIX pacTeHuil. Kionsl. CoxpaHeHue Npu3HaKoB MaTEPUHCKOTO PACTEHHUS.
X0341iCTBEHHOE 3HAYEHUE BET€TaTUBHOIO PA3MHOXKECHHSL.

Jlabopamopmusie u npaxmuueckue padoomol.

Habmionenue 3a pocToM KOpPHSL.

Hab6nronenue 3a pocrom mobera.

Omnpenenenue Bo3pacta JepeBa Mo CIUTY.

BrisiBienue nepenBUKeHUs BOIbI 1 MUHEPAJIbHBIX BEIIECTB 110 IPEBECHHE.

Habmronenue niporiecca BolJieNIeHUsT KUCTIOPO/ia Ha CBETY aKBAPUYMHBIMH PACTCHHUSIMH.

N3yuenue poau peIXJICHHS IS JbIXaHUs KOPHEH.

OgnageHue nmpuéMamu BEreTaTHUBHOTO PAa3MHOXKEHHsI pacTeHUH (YepeHKOBaHHE MOOETroB,
YepeHKOBaHNUE JIMCTHEB U JPYTHe) Ha MpUMepe KOMHATHBIX pacTeHUl (TpaJecKaHIIMs, CEHITONNS,
OeroHus1, caHCceBbepa U JPYrue pacTeHus).

Omnpenenenne BCX0KECTH CEMSH KYJIbTYPHBIX PACTEHHM U TOCEB UX B TPYHT.

HaGmroenue 3a pocTOM M pa3BUTHEM I[BETKOBOTO PACTCHHsSI B KOMHATHBIX YCJIOBUAX (HA
npuMepe Gacoiii UM TOCEBHOTO TOPOXa).

Omnpenenenue ycaoBuil NpopacTaHUs CEMSH.

7 KIIACC
1. CucremaTuyeckue rpyninsbl pactreHui
Knaccudukanus pacteHuii. Bung kak ocHOBHasl cuctemarmueckas kareropus. Cucrema
pactutenbHoro Mupa. Husmime, BbIcIIMe CIIOpPOBBIE, BHICIINE CEMEHHbIE pacTeHHs. OCHOBHbBIE



TaKCOHBI (KaTErOpuMn) CUCTEMATHKU PACTEHUH (LIapCTBO, OT/IEN, KJIacc, MOPsI0K, CEMENUCTBO, PO,
Bua). Mcropus pa3BUTHS CHCTEMaTHKH, ONMCAHHWE BHJIOB, OTKPBITHE HOBBIX BHUIOB. Poib
CUCTEMATHUKH B OMOJIOTHH.

Huzmme pacrenus. Bogopociau. O6mias xapakTepucTuka Bogopocieid. OTHOKICTOYHBIC 1
MHOTOKJIETOYHbIE 3€JIE€HbIE BOAOPOCIN. CTPOEHHE U JKU3HEIEATENBHOCTh 3€JIEHBIX BOJIOPOCIIEH.
Pasmuoxenue 3en€HbIx Bogopocieit (0ecrosnoe u mnonoBoe). bypbie U KpacHble BOJAOPOCIH, UX
CTPOEHHE U KU3HEIEATEIbHOCTb. 3HAUEHUE BOJIOPOCIIEH B IPUPOJIE U JKU3HU YEIIOBEKA.

Briciine cropoBbeie pacteHusi. MoxoBuanbele (Mxwu). OOmas xapakTepucTHKa MXOB.
CtpoeHre U KU3HEACITEIBLHOCTh 3€NIEHBIX U C(HArHoBbIX MXOB. [IpuCrocoOIEHHOCTH MXOB K
JKU3HU Ha CWIBHO YBIIAXXHEHHBIX IOYBaxX. Pa3MHOKEHHME MXOB, LIMKJI Pa3BUTHS Ha MpPUMEpE
3eN€HOro0 Mxa KyKyIIKuH JEH. Poinb MXOB B 3a0ojaumBaHMM TOYB U TOP(POOOpa3oBaHUH.
Hcnonk3oBanue Topdha v MpoayKTOB €ro rnepepadoTK B X034WCTBEHHOM 1eATeIbHOCTH YEJIOBEKA.

[InaynoBuHbIE (ITnayner). XBOILICBU/IHbIE (XBomm), [TanopOoTHUKOBHUAHBIE
(ITamopoTHuku). OOmas XapakTEepUCTUKA. YCIOKHEHUE CTPOCHUS MMaOPOTHUKOOOPA3ZHBIX
pacTeHuii 1Mo cpaBHEHHIO ¢ MXamMH. OCOOEHHOCTH CTPOCHHUS U KU3HEACSITEIHPHOCTU TUIAYHOB,
XBOILIEH U ManopoTHUKOB. Pa3MHOKeHNe manopoTHUKO0Opa3HbIX. LMK pa3BUTHS MAIOPOTHUKA.
Ponp npeBHMX ManmopOTHUKOOOpPa3HBIX B OOpa30BaHMM KAMEHHOIO yriisd. 3HauyeHue
ManoOpPOTHUKOOOPA3HBIX B IPUPOJIE U KU3HU YEIIOBEKA.

Breictime cemennble pacteHus. [onmocemenHble. OOmasi XapakTepHUCTHUKA. XBOWHBIE
pacteHus, ux paszHooOpazue. CTpoeHHE U KHU3IHEACITENbHOCTh XBOWHBIX. Pa3MHOXeHue
XBOWHBIX, IIUKJI Pa3BUTH HAa MPUMEPE COCHBI. 3HAUEHHE XBOWHBIX PACTEHUN B MPUPOJIE U KU3HU
YeJIoBeKa.

[ToxpbiToceMeHHble (I[BETKOBbIe) pacTreHuss. OOmas xapakrepuctuka. OcoOEHHOCTH
CTPOEHHUS U >KU3HENEATEIHbHOCTH MOKPHITOCEMEHHBIX Kak HanOoliee BBICOKOOPTaHM30BAHHOMN
TPYIIIBI PacTeHHM, X rocmojacTBO Ha 3emuie. Kiaccudukanms mOKpHITOCEMEHHBIX PACTEHUM:
kinacc JIBynonbHble u  knacc OpHoponbHble. Ilpu3Hakm kmaccoB. Llukn  paszBuTus
MOKPBITOCEMEHHOTO PACTEHHUS.

CemelicTBa TMOKPBITOCEMEHHBIX (IIBETKOBBIX) pacTeHUIl (M3ydaloTcs TpU CeMeHCTBa
pacTeHuil 1Mo BBIOOPY yuUUTENsE C Y4ETOM MECTHBIX YCIOBHUM, NPH 3TOM BO3MOXHO H3y4yaTh
ceMeiicTBa, He BOIIEIINE B MepeueHb, eCIM OHM SBISIOTCS Hauboliee pacmpoCTpaHEHHBIMU B
JTAaHHOM peruone). XapakTepHble MpU3HaKu ceMencTB kiacca JIBynonbabie (KpecTouBeTHbie, Mt
Kanyctupie, Po3zouBetrnbie, unu Po3oBble, MoTbuibkoBbie, unn bobOosbie, I[lacnéHoBeble,
CrnoxHonBeTHble, Wi AcTpoBble) U kiacca OpnomonbHble (JlweitHble, 3maku, WK
MsrtnukoBeie). MuorooOpasue pacteHuid. JukopacTymue TpeACTaBUTENH  CEMEUCTB.
KynbpTypHBIE IpEICTaBUTENN CEMENCTB, UX UCIIOIb30BAHUE YETOBEKOM.

Jlabopamopnvie u npakmuueckue padbomal.

W3ydyeHrne CTpoeHHs OJIHOKJIETOUHBIX BOJOpOCIEl (Ha MpuUMepe XJIaMUAOMOHAAbl W
XJIOPEJUIBI).

N3yuenne cTpoeHUs: MHOTOKJIETOYHBIX HUTYATHIX BOJOPOCIEH (Ha TpUMEPE CITUPOTUPHI 1
YIIOTPHUKCA).

N3yuenune BHENTHEr0 CTPOCHUS MXOB (Ha MECTHBIX BHAX).

N3yueHune BHELIHEr0 CTPOCHUS NAaIOPOTHUKA UITK XBOILIA.

N3yuenne BHENTHETO CTPOEHHUS BETOK, XBOH, IITUIIIEK U CEMSIH TOJIOCEMEHHBIX pacTeHU (Ha
MIpUMeEpe €1, COCHbI UJIU JINCTBEHHUIIBI).

N3yueHune BHEIIHEr0 CTPOCHUS TOKPBITOCEMEHHBIX PACTEHUM.

N3yuenne mnpu3HakoB mpenctaBurenei cemeiictB: Kpecronsernsie (KamyctHbie),
Pozouernsie  (Po3oBeie), MotsimbkoBeie  (boOoBeie), IlacnénoBeie, Ca0KHOUBETHBIC
(Actpossie), JIuneitnsle, 3naku (MATINKOBBIE) Ha TepOapPHBIX U HATypalbHBIX 00pa3Iax.

OmpeznerieHre BHIOB pacTeHUM (HA TpuMepe TPEX CEMEHCTB) C HCIOJIb30BAHHEM
OIIPEEIUTENECH PACTEHUN U ONIPEICIIUTEIBHBIX KapTOYCK.

2. Pa3BurtHe pacTuTe/ibHOro Mupa Ha 3emJe



OBOJIIOLIMOHHOE pa3BUTHE PACTUTENBbHOr0 Mupa Ha 3emie. CoxpaHEHUE B 3€MHOU Kope
pPacTUTEIBHBIX OCTATKOB, X U3y4eHHUE. «’KHBBIE HCKOIIAEMBIE» PACTUTEIBHOIO LIApCTBa. JKU3Hb
pacteHuii B Boze. IlepBbie Ha3eMHbIe pacTeHUsl. OCBOEHHME PACTEHUSMU CYILIU. DTallbl pa3BUTHUS
HA3E€MHBIX PACTEHUN OCHOBHBIX CUCTEMAaTUYECKUX IpymIl. Beimepiue pacTeHus.

DKCKypcuu unu 6udeoIKCKypcuu.

Pa3zputue pactutenbHoro Mupa Ha 3emie (PKCKypcHs B IAJ€OHTOJIOTMYECKMHA WU
KpaeBeAueCKUil My3eil).

3. PacreHusi B IPUPOIHBIX CO00IECTBAX

Pactenus u cpena oOutanus. Dkonoruyeckue (axTopbl. PacTeHus U yclIoBUS HEXHBON
IOPUPOJBI: CBET, TEeMIepaTypa, Biara, arMoc(epHblii Bo3ayx. PacreHuss m ycioBUs KUBOU
OPUPOIBL: MPSIMOE U KOCBEHHOE BO3JIEHCTBHE OpPraHM3MOB Ha pacteHus. lIpucmocoGieHHOCTh
pacTeHuii k cpene obutanus. B3auMocBs3u pacTeHnit Mexxay co00i U ¢ IpyrMMU OpraHU3MaMH.

Pactutenbnbie coobmiecTBa. BuaoBoii cocTaB pacTUTEIBHBIX COOOIIECTB, MPe00Iaarone
B HUX pacTeHus. Pacrpenenenue BUIOB B pPaCTUTEIbHBIX cooOecTBax. Ce30HHbIE U3MEHEHUS B
JKU3HU pacTUTenbHOro cooOuiectBa. CMmeHa pacTUTENbHBIX cooOmiecTB. PacturenbHOCTh
(pacTuTeNbHBINA NOKPOB) NPUPOAHBIX 30H 3emiu. Piopa.

4. PacTeHus U 4YeJIOBEK

KynbTypHble pacTeHust U UX IpoucxXoxkaeHue. LIeHTpsl MHOrooOpasus U MpOUCXOXKIECHUS
KYJIbTYPHBIX pacTeHui. 3emienenue. KyabTypHble pacTeHUsl CEIbCKOXO3SHCTBEHHBIX YIOAMI:
OBOIIIHbIE, IUIOIOBO-SATO/HbIE, MOJeBble. PacTeHus ropojga, 0COOEHHOCTb TOPOJCKON (IIOpBHI.
[Tapku, sneconapku, ckBepbl, OoTaHHueckue cajpl. JlekopaTuBHOE 1BETOBOACTBO. KoMHaTHBIE
pacTeHHs1, KOMHAaTHOE LIBETOBOACTBO. IlocimencTBus NeATENBHOCTH YEJIOBEKAa B JKOCHUCTEMAX.
OxpaHa pacTuTeabHOro Mupa. BoccTaHOBIEHHE YUCIEHHOCTH PEIKUX BUAOB PAaCTEHMI: 0c000
oxpansiemble npupoansle Teppuropun (OOIIT). Kpacnas kuura Poccun. Mepsl coxpaHeHus
PacTUTEIBLHOTO MUpA.

IKCKypcuu unu 6u0eoIKCKypcuu.

N3yuenune cenbCKOX035MCTBEHHBIX PACTEHUN PErMOHA.

N3y4eHne COpHBIX paCTEHUHN PErHOHa.

5. I'puosbl JIumaitnuku. bakrepun

I'puObl. OOmiass xapakrepuctuka. Llnsmounsie rpubbl, WX CTPOEHHUE, MHUTAHHUE, POCT,
pasmHOxeHue. CbeJoOHbIE U A10BUTHIE TpUOBI. Mepbl MpoduIakTUKY 3a00J1€BaHUH, CBA3aHHBIX
¢ rpubaMu. 3HaYeHHE LUIANOYHBIX I'PHOOB B MPHUPOAHBIX COOOIIECTBAX W KU3HU YEJIOBEKA.
[TpoMblInIeHHOE BhIpAlIMBaHUE HUISIIOYHBIX TPHOOB (IIaAMIMHBOHBI).

[TnecHeBsie rpubdbl. JposxkeBble TpUObI. 3HAUEHUE IUIECHEBBIX M JAPOXKEBBIX I'PHOOB B
MIPUPOJIE U )KU3HM YesioBeKa (IuieBas U (papMaleBTHIeCcKast IPOMBIIIJIEHHOCTD U APYTHE).

[Tapazutnueckue rpudsl. PazHooOpasue u 3HaueHHE Mapa3sUTHUECKUX I'pHOOB (TOJOBHH,
CIIOPBIHBS, (uTOPTOpa, TPYTOBUK U Apyrue). boppba ¢ 3aboseBaHMSIMH, BBI3BIBAEMBIMU
napa3uTHYECKUMU TPUOaMHU.

JInmaitHukn — KOMIUIEKCHbIE OpraHu3Mmbl. CTpoeHue nMIIaiHuKOB. Ilutanme, poct u
pa3MHOKEHNUE JIMIIAHHUKOB. 3HAYE€HNE JIMIIAHHUKOB B IIPUPOJIE U KU3HU YEJIOBEKA.

baktepuu — nosnepusie opranu3mbl. O0mias xapaktepucTtuka Oakrepuil. bakrepuanphas
kierka. Pa3mHoxeHue Oakrepuil. Pacmpoctpanenue Oakrepuil. PasnooOpasue Oakrepwuid.
3HaueHue OakTepuil B MNPUPOAHBIX coodmiecTBax. bone3HeTBopHble OaKTepud U MeEpbI
npoMIaKTUKN 3a00JI€BaHUM, BBI3BIBAEMBIX OakTepusiMH. bakTepun Ha ciyxOe y uenoBeka (B
CEJIbCKOM X035 ICTBE, IPOMBILIUIEHHOCTH).

Jlabopamopuvie u npakmuueckue padomaoi.

N3yuenune cTpoeHus OTHOKICTOYHBIX (MYKOP) U MHOTOKJIETOYHBIX (TICHHUIIMILI) IJIECHEBBIX
rpuoOB.

N3yueHune cTpoeHHs IUIOAOBBIX TeN IUISAMNOYHBIX I'pHOOB (MM M3Y4YE€HHE IIISAMOYHBIX
rpubOB Ha MYJISDKAX).

N3ydenue cTpoeHus JUIIAHUKOB.



N3yuenne cTpoeHus 6akTepuii (Ha rOTOBBIX MHKpOIpenapaTax).

8 KUIACC

1. JKuBOTHBIW OPpraHu3m

300J10THs — HayKa O HUBOTHBIX. Pa3ziensl 300morun. CBsA3b 300JI0TMU ¢ JPYTUMH HayKaMu
Y TEXHUKOM.

OOmme mnpu3HaKd S>KUBOTHBIX. OTIMYMS JKMBOTHBIX OT pacTeHHd. MHoroobOpasue
JKUBOTHOTO MHpa. OJHOKJIETOYHBIE U MHOTOKJIETOYHBbIE XKMBOTHbIE. Dopma Tena >KMBOTHOTO,
CUMMETpHUS, pa3MephI TeIa U JPyroe.

JKuBotnas kimerka. OTKpeITHE >XKHBOTHOM KiIeTKH (A. JleBeHryk). CtpoeHue >KHBOTHOM
KJIETKU: KJIETOYHasi MeMOpaHa, OpraHOMJbl NEPEIBUKEHUS, AP0 C SAPBIIIKOM, IUTOIUIaZMa
(MUTOXOHAPUH, MHILIEBAPUTENbHBIE U COKPATUTEIbHBIC BAKYOIIH, JIN30COMBI, KJICTOYHBIN LIEHTP).
[Iponeccel, mpoucxosmue B kierke. Jlenenne xinetku. TKaHU KUBOTHBIX, UX pa3sHOOOpasme.
Oprasbl ¥ CUCTEMBI OPTAHOB )KUBOTHBIX. OpraHu3M — €AMHOE LIEJIOE.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBanue 1moJ MHUKPOCKOIIOM TOTOBBIX MMKPOIPENAPATOB KIETOK M TKaHEH
KUBOTHBIX.

2. CrpoeHue H KM3HeAeATeJbHOCTh OPraHU3Ma KUBOTHOT O

Onopa u JBUXEHHE KHUBOTHbIX. OCOOEHHOCTHM TIHAPOCTATUYECKOIO, HAPYKHOTO U
BHYTPEHHEr0 CKeleTa y JKHUBOTHbIX. llepenBrbkeHue y OJIHOKJIETOYHBIX (amMEOOBUAHOE,
KT'YTUKOBOE). MBbllIeUHbIE IBUKEHUSI Y MHOTOKJIETOYHBIX: MOJET HACEKOMBIX, NTHUL], IJIABaHUE
pBIO, ABMXKEHHUE 110 CYIIIE TO3BOHOYHBIX )KUBOTHBIX (IT0J13aHKeE, Oer, X0ab0a 1 ipyroe). PeruaxkHbie
KOHEYHOCTH.

[TuTanue u nuIeBapeHne y )KUBOTHBIX. 3HAU€HHUE NuTaHus. [IutaHue U nuieBapeHue y
npocTeimux. BHYTpUIIONOCTHOE M BHYTPHUKIIETOUYHOE IMHILEBApPEHHUE, 3aMKHYTash U CKBO3Has
NUILEBapUTENIbHAs CUCTeMa y 0ecro3BOHOUHBIX. [IuIeBapUTENbHBIM TPaKT Yy MO3BOHOYHBIX,
nuiieBapuTeNnbHble  kene3bl. PepMeHThl. OCOOEHHOCTH NUIIEBAPUTENIBHON CHCTEMBI Y
IIPEJICTaBUTENIEN OTPAOB MIEKOIMUTAIOIINX.

JlpixaHue *UBOTHBIX. 3HAUEHHE AbIXaHUs. ['a3000MeH yepe3 BCIO MOBEPXHOCTh KIIETKH.
JXabepnoe npixanue. Hapyxuble u BHyTpeHHHE ka0pbl. KoxkHoe, TpaxeiiHoe, 1€royHoe JIbIXxaHue
y oburareneil cymu. OcoOeHHOCTH KOXHOTO JbIxaHusl. Poib BO3AYIIHBIX MEIIKOB Y ITHII.

TpaHcnopT BelIECTB y >KMBOTHBIX. POJb TpaHCIOpTa BEIIECTB B OPraHU3ME KUBOTHBIX.
3aMKHYyTas U HE3aMKHYTasi KPOBEHOCHbIE CUCTEMBI Y Oecro3BOHOUHbIX. Cep/lle, KpOBEHOCHBIE
cocynpl. COMHHOM M OpIOIIHON COCYZBI, KallMJUISAPBI, <JI0KHBIE CEp/Ia» Yy TO0XKAEBOTO YepBs.
Oco0OeHHOCTH CTPOEHUSI HE3aMKHYTOW KPOBEHOCHOW CHUCTEMBI Yy MOJUIIOCKOB M HACEKOMBIX.
Kpyru kpoBooOpaiieHuss U OCOOEHHOCTH CTPOEHMsI cepJiell Y MO3BOHOYHBIX, YCIOXKHEHUE
CUCTEMBI KpOBOOOpAIlIEHNUS.

Briienenue y )KMBOTHBIX. 3HAUEHUE BBIIEICHUS KOHEUHBIX MPOAYKTOB OOMEHA BEIIECTB.
CokpaTuTeNIbHbIE BAKYOJIH Y MPOCTEUIINX. 3BE3AYATHIC KJIETKM U KaHAJIBIIBI Y TNIOCKUX YEPBEH,
BBIJICJIUTENIbHBIE TPYOOUKHM M BOPOHKHM Y KOJBYATHIX dYepBeil. ManblUrueBbl COCYIbl Y
HaceKOMbIX. [10uKky (TyJIOBHILHBIE U Ta30BbIE), MOYETOYHUKH, MOUEBOI My3bIPb Y MO3BOHOYHBIX
KHUBOTHBIX. OCOOCHHOCTHU BBIJICNICHUS Y NITULI, CBA3aHHBIE C ITOJIETOM.

[ToxpoBbI Tena y >KUBOTHBIX. [I0KpOBBI y 0€CIIO3BOHOYHBIX. Y CIIOKHEHUE CTPOCHHUS KOXKU
y 103BOHOYHBIX. Koka kak opraH BbiaeneHus. Ponp koxu B Terioornade. [Ipon3BoaHble KOXKHU.
CpencrBa MacCUBHOW U aKTUBHOM 3aIATHI Y 5KUBOTHBIX.

Koopaunanyst u  peryisinus SKU3HEIEATENBHOCTH Y JKMBOTHBIX. Pa3ipakxuMocTs y
OJIHOKJICTOYHBIX JKUBOTHBIX. Takcucel ((ororakcuc, TpopoTakCHC, XEMOTAKCUC U JApYyTUe
takcuchl). HepBhas perymsuus. HepBras cucrema, e€ 3HaueHue. HepBHas cucrema y
Oecno3BOHOYHBIX: ceryaTtas (muddysHas), crTBoNOBas, Yy3noBas. HepBHas cucrema y
MO3BOHOYHBIX (TpyOudaTasi): TOJOBHOW M CIIMHHON MO3T, HEPBBL. Y CI0KHEHUE TOJIOBHOTO MO3Tra
oT pbi0 1m0 Mmuekonutaroumx. llosBieHune OONbUIMX MOMYyHIApUN, KOpPBI, OOPO3A M HM3BUIIMH.



I'ymopanbHas perymnsuus. Poiib TOpPMOHOB B JKM3HU KUBOTHBIX. 11os10BBIE TOpMOHEIL. Tos10BOM
mumopu3M. Opranel 4yBCTB, X 3HadeHue. Penentopsl. [Ipocteie u cioxsbie ((haceTouHbie)
rJ1a3a y HaceKoMbIX. OpraH 3peHHs U CllyXa Yy IO3BOHOYHBIX, UX ycloKHeHHe. Opranbl 00OHSHUS,
BKYCa M OCsi3aHUs y OECIIO3BOHOYHBIX U MIO3BOHOYHBIX )KMBOTHBIX. Opran 60KOBOH JIMHUU Y PHIO.

[ToBenenne KHUBOTHBIX. BpoxkaéHHoe u mnpuOOpeTéHHOE TMOBeneHHE (MHCTUHKT U
HayuyeHue). Hayuenue: ycnoBHble pediaeKchl, HWMIPUHTUHT (3aleyaTiieHue), WHCAUT
(moctmxenue). IloBenenue: mnMIEBOE, OOOPOHUTENBHOE, TEPPUTOPUATIBHOE, OpavHoE,
uccienoBarenbekoe. CTUMYIbI IOBEICHHUS.

Pa3smHOXkeHne U pa3BUTHE JKUBOTHBIX. becrnosioe pa3MHOXXEHHE: [EJIEeHUE KIETKU
OJIHOKJIETOYHOI'O OpraHM3Ma Ha [Be, MoukoBaHHe, (parmeHTaunus. llojoBoe pazMHOXKEHHE.
[IpenmyiecTBo nosioBOro pasMHoxeHus. [loyoBbie xene3bl. AMUHUKH U ceMeHHUKU. 11onoBbie
kieTku (rametsl). OmnoaoTBopenue. 3urora. [lapreHorenes. 3apossiiieBoe pazputue. CTpoeHue
Aiina nTulbl. BHyTpryTpoOHOE pa3BUTHE MIIEKONIUTAIOLIUX. 3apobliieBbie 000s10uky. [1nanenra
(merckoe Mecto). Ilymounsiii kaHatuk (mymnoBuHa). [TocTaMOpHOHANBHOE pa3BUTHE: TPSIMOE,
Henpsimoe. Metamopdo3 (pa3BUTHE C TPEBPAILIEHIEM): TIOJHBIN U HETIOJIHBIN.

Jlabopamopusie u npakmuueckue paoomaol.

O3HaKOMJIEHHE ¢ OpraHaMM OIOPBI U ABMXKEHUS Y KUBOTHBIX.

H3ydeHne criocoO60B MOTJIOMIEHUS MHILIU Y dKUBOTHBIX.

N3ydeHne cnocoOOB JbIXaHUs Y )KUBOTHBIX.

O3HaKkoOMJIEHUE C CHCTEMaMH OPraHOB TPAHCIIOPTA BEIIECTB Y )KUBOTHBIX.

N3ydeHne NOKpOBOB Tella y KUBOTHBIX.

N3yueHue opraHoB 4UyBCTB y dKUBOTHBIX.

®opMupoBaHue YCIOBHBIX pe(IEKCOB Y aKBAPUYMHBIX PbIO.

CtpoeHue siilia ¥ pa3BUTHE 3apOJIbIIIa NTHIIBI (KYPHUIIBI).

3. CucremaTuyecKue rpynmnbl ;kUBOTHBIX

OCHOBHBIE KAaTerOpHM CHUCTEMAaTHUKH >KUBOTHBIX. BUJ Kak OCHOBHas CHCTEMaTH4yecKas
Kareropusi  KMBOTHbIX. Knaccudukamuss  xuBoTHbIX. CHcTremMa  JKMBOTHOIO — MHpa.
Cucrematuieckre KaTeropuu )KUBOTHBIX (L@pCTBO, THII, KJacc, OTPsil, CEMEHCTBO, poJl, BUJ), UX
conoaurHeHue. bunapHas HomeHknarypa. OTpaxeHne COBPEMEHHbBIX 3HAaHUM O POUCX0KIEHUU
U POJICTBE KUBOTHBIX B KIIAaCCU(PUKAIIUN KUBOTHBIX.

OpnHOKIIETOUHBIE KMBOTHblE — mpocteiiimume. CTpoeHHEe U KU3HEAEITEIbHOCTh
npocreimmx. Mecrtoobutanue u obpa3 xu3zHu. OOpa3oBaHUE IUCTHI NPU HEOIArONMPHUSATHBIX
YCIOBHSX cpenbl. MHOrooOpasue mpocTermmx. 3HaAa4eHHe MPOCTEHINNX B MPHUPOJE U KU3HU
yesoBeka (00pa3oBaHUe 0CaJOYHBIX TOPO/I, BO30YANTENN 3a001€BaHUH, CHMOMOTHYECKUE BUIBI).
[TyTu 3apaskeHus yeaoBeka U Mepbl IPO(UIAKTUKU, BBI3bIBAEMbIE OJTHOKIETOYHBIMU KUBOTHBIMU
(ManSIpUITHBIN TIIA3MOIHIA).

Jlabopamopmuwvie u npaxmuueckue padoomot

HccnenoBanue ctpoeHus MHQY30pUU-TYy(eIbKH M HaONMOJeHHE 3a €€ MepeIBUKCHHUEM.
N3yuenne xemoTakcuca.

MHuoroo0pa3ue nmpocTelmx (Ha rOTOBBIX Ipenaparax).

N3roToBneHne MoIeu KIETKU MpocTeiiero (aMeéonl, HHPY30punu-TyGEIbKH U IPYToe. ).

MHoroki1erounble KuMBOTHble. KumeuHomosioctHble. OOmas XapaKTepHCTHKA.
Mectoobutanne. OCOOEHHOCTH CTPOEHUS U KU3HEACATEIBHOCTH. DJKTOJIepMa W DHTOJEpMA.
BHyTpunonocTHoe M KIeTO4yHOe IepeBapuBaHue nuinu. Perenepauusa. Peduexc. becronoe
pasMHOKeHue (moukoBanue). IlomoBoe pasmuoxkenue. ['epmadpomutusm. PazgenpHOMONBIC
KUIIEYHOIIOJIOCTHBIE. MHOrooOpa3ue KUIIEYHOMOJOCTHBIX. 3HAYCHHE KHUIICYHOIOJIOCTHBIX B
MPUPOJIE U KU3HU YesioBeka. KopasioBble Monumsl U UX poib B pudooOpa3oBaHUH.

Jlabopamopnvie u npakmuueckue padomal.

WccnenoBanue CTPOCHHMs TPECHOBOJHOW THAPHI W €€ TMepeaBIKEeHUs (IIKOJbHBIN
aKBApUYM).

HccnenoBanuie nutaHusi TUAPHI JaQHUSIMH U TUKIONAaMU (IIKOJIbHBIA aKBapHUyM).



M3rorosieHne MOIEIN IPECHOBOHOM THIPBI.

IInockue, Kpyrible, KojJbuyaThle uepBH. OOmas xapakrtepuctuka. OcoOeHHOCTH
CTPOEHHUSI U >KU3HENEATENbHOCTH IUIOCKMX, KPYIJIbIX W KOJIbYaThIX depBed. MHorooOpasue
yepBed. [lapasutnueckue IUIOCKME UM Kpyrible 4epBU. LIMKIbl pa3BUTHS MEYEHOUHOIO
COCANIbIIMKA, OBIUBEro IEMHs, YEeIIOBEUECKOW ackapuabl. UYepBH, WX NPUCHOCOONCHHUS K
Napa3uTU3My, BpeJl, HAHOCUMBIM YEJIOBEKY, CEIbCKOXO3SMCTBEHHBIM PACTEHUSAM W JKUBOTHBIM.
Mepel 110 NpEAyNpexICHUIO 3apaXEHUs NapasUTUYECKUMM dYepBsMU. Poub depBel Kak
nouBooOpazoBareneil.

Jlabopamopnvie u npakmuueckue padbomal.

HccrnenoBanne BHEIIHETO CTPOCHMs J0XkAeBOro uepss. HaOmionenwe 3a peakuueit
JIOKJIEBOTO YEPBS HA Pa3PaKUTEIIH.

HccnenoBanrie BHyTPEHHETO CTPOSHHUS JOXKAEBOI0 YepBs (Ha TOTOBOM BIIa)KHOM Mpernapare
U MHUKpOIIpenapare).

W3ydenue mnpucnocoOIeHU Mapa3suTUYECKUX 4YepBe K Mapa3suTu3My (Ha TOTOBBIX
BJIQXKHBIX U MUKpOIIpenaparax).

YaenucroHorue. OO6mas xapaktepuctuka. Cpenpl >ku3HU. BHemHee M BHyTpeHHee
CTpOeHHE WieHUCTOHOruX. MHoroo6pasue wiennctoHorux. IlpeacraBurenu kiaccos.

PakooOpaznbie. OCOOEHHOCTH CTPOEHUS U KU3HEACSATEIbHOCTH.

3HaueHue pakooOpa3HbIX B IPUPOJIE U KU3HU YEJIOBEKA.

[TaykoobOpazubie. OCOOCHHOCTH CTPOEHUS U KU3HEAEATEILHOCTH B CBSI3U C KHU3HBIO HA
cyme. Knemu — BpeauTenu KyJIbTypHbIX pacTeHUM U Mepbl 00pbObl ¢ HUMH. [lapazutnueckue
KJIEIIM — BO3OYIUTENN U MEPEHOCYMKU OMAacHbIX Oosie3Heil. Mephl 3amuTthl OT Kiemniei. Ponb
KJIeIIel B TOYBOOOpa30BaHUH.

Hacexkomble. OCOOEHHOCTH CTPOCHMS U KU3HEAEATEIbHOCTU. Pa3MHOXKEHNE HACEKOMBIX U
Tunbl pa3BuTHs. OTpsnel HacekoMbix: [Ipsimokpbuibie, PaBHOkpbuUIbIe, [l0Ny:KECTKOKpBLIBIE,
Yemyekpouible, XXectkokpalasle, IlepenonuaTokpsuible, JIBykpbuible u apyrue. Hacexkomblie —
NEPEeHOCUYUKH BO30yIMTENeM W Mapa3uThl 4elOBEeKa W JOMAIIHMX >KUBOTHBIX. Hacexombie-
BpPEIUTENN caja, Oropoja, mojs, jeca. HacekoMble, CHMXKAIOIIME YHUCIEHHOCTb BpPEIUTENIEH
pacrennii. IloBeneHuMe HACEKOMBIX, HMHCTHHKTBL. Mephl 10 COKpPAUICHUIO YHUCIEHHOCTH
HACEKOMBIX-BpeIUTENEH. 3HAUEHUE HACEKOMBIX B IIPUPOJIE U KU3HU YETIOBEKA.

Jlabopamopnvie u npakmuueckue padomul.

HccnenoBaHue BHEIIHETO CTPOSHHSI HACEKOMOTO (Ha IpUMepe MalCKOT0 KyKa WIN APYTUX
KPYITHBIX HaCEKOMBIX-BpeIUTeINIEH ).

O3HaKOMJIEHHE C Pa3IMYHBIMU TUIIAMH Pa3BUTHsI HACEKOMBIX (Ha MpUMepe KOJUIEKIUN).

Moutrocku. OOmasi xapakTepucTuka. MecrtooOuTtaHue MOJUTIOCKOB. CTpoeHHe U
IPOIIECCHl XKU3HEEATETbHOCTH, XapaKTepHbIe JUIs OPIOXOHOTHUX, JIBYCTBOPYATHIX, TOJIOBOHOTHX
MOJUTIOCKOB. UepThl MpUCIOCOOIIEHHOCTH MOJUIIOCKOB K cpelne obutanusa. Pa3mHokeHue
MOJUTIOCKOB. MHOT000pa3ue MOJITIOCKOB. 3HaYeHHE MOJUTIOCKOB B IIPUPOJIE U KU3HH YeIIOBEKa.

Jlabopamopmuwvie u npakmuueckue padoomaot.

HccnenoBaHne BHEIIHETO CTPOCHMS PAKOBUH IPECHOBOIHBIX M MOPCKHUX MOJIJIIOCKOB
(pakoBUHBI 0€33y0OKH, MEPIOBUILIBI, IPYTOBUKA, KATYIIKU U APYTHE).

XopaoBble.  OOmass  XapakTepuCTHKa.  3apOJBIIIEBOE  PA3BUTHE  XOPJOBBIX.
Cucrematuueckue rpymnmsl xopAoBbix. [loarun becuepennsie (nannernuk). [loatun Yepennsie,
nnu [1o3BOHOUHBIE.

Pp16b1. O0m1a5 XapakTepucTuka. MectooOuTaHue U BHEIIHEE CTpoeHue prid. OCOOEHHOCTH
BHYTPEHHET'0 CTPOCHUS U MTPOLIECCOB KHU3HEAeATeNbHOCTH. [Ipucoco6ieHHOCTh PhIO K yCIOBUSAM
obutanus. OTINYUS XPAIMIEBHIX PbIO OT KOCTHBIX pbI0. Pa3MHOKEHHUE, pa3BUTHE U MUTPAIUS PHIO
B npupojae. MHoroo6pasue pblO, OCHOBHBIE CHCTEMaTH4YeCKHe TPYIIbl pbl0. 3HaueHHe puid B
MPUPO/IE U )KU3HU YesoBeKa. X035HCTBEHHOE 3HAUYCHUE PHIO.

Jlabopamopnvie u npakmuueckue padbomal.



HccnenoBanue BHEIIHErO CTPOEHUS M OCOOCHHOCTEH MepeBHKEeHUs PHIObI (Ha mpumepe
JKUBOU PBIOBI B OaHKE C BOJION).

HccnenoBanne BHYTPEHHETO CTPOCHHUS pbIOBI (Ha TMpHUMeEpe TOTOBOTO BIIAXKHOTO
npenapara).

3emuoBoaHble. OOmIas xapakrepucTuka. Mecroobutanue 3eMHOBOJHBIX. OCOOEHHOCTH
BHEIIHETO W BHYTPEHHETO CTPOEHUS, MPOIECCOB >KU3HEAEATEIHHOCTH, CBSI3aHHBIX C BBIXOJIOM
36MHOBOAHBIX Ha cymy. [IpucnocoOieHHOCTh 36MHOBOAHBIX K JKM3HM B BOJE U Ha CYILE.
PasmHOXeHMe 1 pa3BUTHE 3¢MHOBOJHBIX. MHOr000pa3ue 3eMHOBOAHBIX M UX OXpaHa. 3HaueHUe
36MHOBOJIHBIX B IIPUPOJE U )KM3HU YEJIOBEKA.

IIpecmbikarommecs. OOmas xapakTepucTuka. MecToOOMTaHHE MPECMBIKAIOIIUXCS.
OcoOeHHOCTH  BHEUIHET0 M  BHYTPEHHEro CTpoeHus mpecMblkatouuxcsa. IIponeccst
KU3HENEATENbHOCTH. [Ipucnoco6IeHHOCTh MPECMBIKAIOIIMXCS K KU3HU Ha cyiie. PazMHOXeHHe
U pa3BUTHE NpecMbIKatomuxcs. Perenepannsi. MHOrooOpasue npecMbIKaOIUXCs U UX OXpPaHa.
3HaueHUe MPECMBIKAIOIINXCS B IPUPOJIE U KU3HH YEIIOBEKA.

IITunel. O6mas xapakrepuctiuka. OCOOEHHOCTH BHEIIHEro CTpoeHus ntuil. Ocod0eHHOCTH
BHYTPEHHETO CTPOCHHUS M IMPOLECCOB KHU3HEAesITeNbHOCTH NTHIl. llpucnocobnenus nTuil K
nonéry. [lopenenne. Pasmuoxenue u pazpute nruil. 3a6ota o moroMctBe. Ce30HHbIE SIBJICHUS B
YKU3HU NTUL. MUTrpanuu nTull, X u3ydeHue. MHoroodpasue ntui. DKoJI0THYeCKUe TPYIIIbI ITULL
(1o BRIOOPY yuuTENsl HA IpUMeEpe TPEX IKOJOTHUECKUX TPYII ¢ YUETOM PacIpOCTPAHEHHS MITHUI]
B peruone). [IpucnocoOIeHHOCT NTHUI] K Pa3iMYHBIM YCIOBUAM CpeAbl. 3HaYCHHE NTHIl B
IPUPOJIE U )KU3HU YEJIOBEKA.

Jlabopamopnvle u npakmuueckue paoomal.

HccnenoBaHue BHEITHETO CTPOCHUS U IIEPhEBOT0 MOKPOBA MTHUII (Ha IpUMepe uydesa MTULL
1 Habopa MepbeB: KOHTYPHBIX, TyXOBBIX U ITyXa).

HccnenoBanue ocoOEHHOCTEN CKeleTa IITHLIBL.

Muekonuraomue. OOmas xapaktepuctuka. Cpeapl KU3HH — MIIEKOMHUTAONIUX.
Oco0OeHHOCTH BHEIIHETO CTPOEHUS, CKeJIeTa U MyCKYyJIaTypbl, BHyTpeHHEro crpoenus. [Iporeccsl
KU3HEJCATEIIBHOCTH. Y CIIO)KHEHHE HEpBHOW cuctembl. lloBeneHne  MIIEKONUTAIOLIMX.
PasmHoxkenue u pazputue. 3a60Ta 0 HOTOMCTBE.

[TepBo3Bepu. Opnnompoxoanbie (sineknaaymue) u CymuaTbie (HU3IIHE 3BEPH).
[TnanenTapasie milekonmuTarone. MHOTOOOpasue MIIEKOMUTAIMUX (M0 BBHIOOPY yUHUTENs
U3Y4alTCcsl 6 OTPSAOB MIICKOMUTAIONIMX Ha TpUMEpe ABYX BHJIOB M3 KaXKIOTO OTPSAA).
Hacekomosimubie u Pykokpeutble. ['pei3yHbl, 3aiitieoOpasnbie. XwurmiHbie. Jlacronorue wu
Kuroo6pasusie. [laprokonsiTHbie 1 HemapuokonsiTHbIE. [Iprmatel. CemelicTBa oTpsiia XUITHbBIE:
co0aubu, KOIIa4bH, KYHHH, MEIBEXKBH.

3HaueHHe MIICKOMUTAIOUMX B TMPUPOJIE U >KU3HU YelloBeKa. Miekonmuraroume —
MEePEHOCUMKU  BO3OyAHWTENe oOmacHbeIX 3aboneBaHuil. Mepsl OOppOBI C  TpBHI3yHAMHU.
MHoroo0pa3ue MIEKOMUTAIONUX POAHOTO Kpasi.

Jlabopamopmusie u npaxmuueckue padoomot.

HccnenoBanne 0coOEHHOCTEH cKeleTa MICKOMUTAOIIHX.

UccnenoBanme ocoOeHHOCTEH 3yOHON CHCTEMBI MIICKOTTUTAIOIINX.

4. Pa3BuTHE :KMBOTHOr0 MUpa Ha 3emJie

OBOJIOIMOHHOE Pa3BUTHUE KUBOTHOTO MUpa Ha 3emJie. Y CII0)KHEHHE )KUBOTHBIX B IpoIiecce
sBOMIONMU. JloKa3aTenbCcTBAa 3BOJIOLMOHHOIO PA3BUTHUSL KUBOTHOTO Mupa. IlaneoHTtonorusi.
Hckonaemble OCTAaTKU KUBOTHBIX, MX H3ydyeHUE. MeTonbl M3y4eHHs HMCKOMAaeMbIX OCTaTKOB.
PecraBpanus a1peBHUX )KUBOTHBIX. «KMBbIE HCKOMTAEMBbIE» KUBOTHOTO MHUpA.

Kv3Hb )kMBOTHBIX B BoJie. OTHOKJIETOUHBIE )KUBOTHBIE. [Iporcxok1eHre MHOTOKIIETOUHBIX
KUBOTHBIX. OCHOBHBIC JTalbl 3BOJIONUU 0eCrO3BOHOYHBIX. OCHOBHBIE ATalbl HBOJIOIUU
MO3BOHOYHBIX JKHUBOTHBIX. BrIMepIiine ;KMBOTHBIE.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBaHue HCKOMAEMBIX OCTaTKOB BEIMEPIIHNX KUBOTHBIX.



5. 7KuBOTHBIC B IPUPOAHBIX CO00IIECTBAX

JXKuBoTtHble u cpeia oouTanus. BinsHue cBera, TeMnepaTypbl U BIaKHOCTH HA KUBOTHBIX.
[Tprcnoco0IeHHOCTh )KUBOTHBIX K YCIOBHSIM CpEAbl OOUTaHUS.

[Torynsuuu >KUBOTHBIX, UX XapaKTepUCTUKU. OAMHOUHBIA W IPYyNIOBOM 00pa3 >KU3HU.
B3aumocBsI3u JKMBOTHBIX MeEXAy COOOM M C ApyruMu opraHu3mamu. lluieBblie cBA3M B
npUpoaHOM coobiuecTse. [TuieBsle ypoBHH, 3K0I0rHYecKas MupaMuaa. JKocucTeMa.

KuBOTHBIE MUpP NPUPOAHBIX 30H 3eMiau. OCHOBHBIE 3aKOHOMEPHOCTH paclpeiesieHUs
JKUBOTHBIX Ha Iu1aHere. dayna.

6. ’KuBOTHBIE U YeJIOBEK

BozneicTBue 4enoBeka Ha KUBOTHBIX B IPUPOJE: IPsIMOE U KOCBeHHOE. IIpomeicioBbIe
KUBOTHBIE (PBIO0JIOBCTBO, 0X0Ta). BeieHue mpompIciia >KUBOTHBIX Ha OCHOBE HAYYHOT'O MTOJIX0/1A.
3arpsi3HEHUE OKPYXKaIOLEl Cpebl.

OpomManiHuBaHue )KUBOTHBIX. Cenekiins, Iopo/ibl, UCKYCCTBEHHbIN O0TOOp, JUKHUE IPEIKU
JOMAIIHUX JKUBOTHBIX. 3HA4CHHWE JOMAIIHUX J>XUBOTHBIX B JXM3HU uesnoBeka. JKuBOTHbIE
CENIbCKOXO3SHUCTBEHHBIX YToAuid. MeTo 161 60pbOBI C JKUBOTHBIMHU -BPEIUTEIISIMH.

['opon kak oco0asi UCKyCCTBEHHasl cpela, CO3/laHHasi 4eJoBeKOM. CHHAHTPOIHbIE BUbI
KUBOTHBIX. YCJIOBHUA HX OOMTaHMsA. bBecro3BOHOUHBIE M IO3BOHOYHBIE XMBOTHBIE TOpOA.
AgjanTanysi )KMBOTHBIX K HOBBIM YCJIOBUSAM. PekpeallnoHHBIN NPecC Ha KUBOTHBIX AUKUX BUIOB
B YCIOBUAX ropoga. besHan3opHele aoMamHue >KUBOTHbIE. [IuTOoMHMKM. BoccraHoBieHue
YHUCJICHHOCTU PEIKUX BHUJOB KMBOTHBIX: 0c000 oxpaHsiemble npupoHslie Tepputopun (OOIIT).
KpacHnas xknura Poccun. Mepel coOXpaHeHHs )KMBOTHOT'O MHPA.

9 KJIACC

['naBa 1. O61ue 3aKOHOMEPHOCTH KU3HU
buonorus - Hayka o JKHBOM MuUpe: OUOJIOTHS - HayKa, UCCIAEAYIONas KU3Hb; U3YUEHHUE TPUPOIbI
B oOecrieueHHM BBDKMBAHUSA Jrojiel Ha 3emuie; OMOJOTrMs - CUCTEMa pa3HbIX OHMOJIOTHYECKUX
oOnactell HayKu; poJib OMOJIOTUH B MPAKTUYECKON NeATEIbHOCTH JIIOEH.
Metonbl  OMOJOrMYECKMX  MCCIEIOBAaHMU:  MHOrooOpasue  MeTOJ0B  OMOJOTHMYECKUX
U CCJIEIOBaHM; HAa0JI0IeHUE, U3MEPEHHE, CPAaBHEHNE, OITUCAHKE, SKCIIEPUMEHT, MOJIETUPOBAHUE;
npaBuia paboThl B KaOMHETE OMOJIOTHUH ¢ OMOJIOTHYECKUMU TPUOOPaMU U HHCTPYMEHTAMHU.
OO0mue cBOMCTBA JKHMBBIX OPraHU3MOB: OTJIMYUTENbHbIE MPU3HAKU >KUBOIO U HEXHUBOTO -
XUMHUYECKHH COCTaB, KJIETOYHOE CTPOCHHE, OOMEH BEIECTB, Pa3MHOXKEHUE, HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT, Pa3BUTHE, Pa3APaXKUMOCTh; B3aUMOCBS3b KUBBIX OPTaHU3MOB U CPEJIbI.
MHuoroo0pa3ue (opM JKU3HU: CpeAbl >KU3HUM Ha 3eMile M MHOrooOpasue HMX OpraHM3MOB;
KJIETOYHOE pa3zHOOOpa3ue OpraHu3MOB M UX LIapCTBa; BUPYCHI - HEKJIeTOYHas (opMa KU3HU;
pasHooOpa3ue 6rocucTeM, 0ToOpaxarolee CTPYKTypHbIE YPOBHU OpraHU3aluy )KU3HH.
OcHOBHBIE MOHATHUS, KOTOPbIe HEOOXOIMMO YCBOUTH O0y4aroUieMycs Mocie U3y4eHHsl IJ1aBbl 1:
6uocucrema, Ouochepa, HabIOJeHUE, OIUCAHUE, U3MEPEHNE, CPABHEHHUE, SKCIIEPUMEHT (OIBIT),
MOJIEJIMPOBAaHUE, MPHU3HAKU >KUBOrO, OMOJIOrMYecKOoe pa3HOOOpasue, CTPYKTYpHbIE YPOBHU
OpraHu3aliy XKU3HU (MOJIEKYJISIPHBIM, KIETOYHBIN, OpraHu3MEHHbIH, TONMYISIMOHHO-BUIOBOM,
OHOreoLeHOTUYECKU, OUOCHEPHBIIT).

['naBa 2. SIBneHus 1 3aKOHOMEPHOCTH JKU3HU Ha KJIETOYHOM YPOBHE
MHoroo6pasue KJIeTok: MHOT00Opa3ue TUIOB KJIETOK (CBOOOJHOXKUBYILIME U 00pa3yIolue TKaH!,
MPOKAPUOTHI, 3YKAPHOTHI); POJIb YUCHBIX B H3yUCHUHU KIIETKH.
XUMHUYECKUE BEIECTBA B KJIETKE: OCOOEHHOCTH XMMHUYECKOIO COCTaBa HBOW KIETKH M €ro
CXOJCTBO Y pa3HbIX THUIIOB KJIETOK; HEOPraHWYECKHE U OPraHMYEeCKUE BELIECTBA KJIETKU;
COJIepKAaHUE BOJIbl, MUHEPAJIbHBIX COJIEH, YIIIEBOJOB, JTUMHIOB, OCIKOB B KJIIETKE U B OpPraHU3MeE
U UX QYHKIUH B )KU3HEIEATSIbHOCTH KIIETKU.
CrpoeHue KIeTKH: CTPYKTYPHbIE YaCcTH KJIETKU - MeMOpaHa, 41po, HUTOIIa3Ma C OpraHOMIaMH U
BKJIIOYCHHUSIMH; IMTOIUIa3Ma - BHYTPEHHSS cpela KIETKHM; OTJIWYMS JKMBOTHOM KJIETKH OT
pPacTUTENIBHOM.



Opranou/ibl KJIETKH U UX QYHKIIMHA: MEMOpPaHHbIE U HEMEMOPAHHBIE OPTaHOUIbI, OTITUYUTEIHHBIC
O0COOCHHOCTH MX CTPOCHHS U (PYHKUMHU; KJIETKA KaK AJI€MEHTapHasl )KUBas CUCTEMa.
OOMeH BemeCTB - OCHOBA CYIISCTBOBAHMS KJICTKU: IMOHSATHE 00 OOMEHE BEIIeCTB Kak
COBOKYITHOCTH OHMOXMMHYECKHX pEaKIHii, 00eCrneunBarouX >KU3HEACITEIbHOCTh KIETKU;
3HaYCHUE ACCUMMJISIMHM M JAUCCUMHIIUHN B KIJIETKE, PABHOBECHE SHEPIeTUYECKOIO COCTOSIHUS
KJIIETKH - oOecrieyeHne ee HOpMalbHOTO (DYHKIIMOHUPOBAHHS.
Buocunres 6enka B )KUBOM KIIETKE: MOHATHE O OMOCHHTE3€; ATAIbl CHHTE3a Oellka B KIETKE; POJIb
[UTOIJIa3Mbl B OMOCHHTE3€ OeKa; poJib HYKIEUMHOBBIX KHCIOT U pHOOCOM B OMOCHHTE3€ OEIKOB.
BuocunTes yrineBooB - GOTOCUHTE3: MOHATHE O (POTOCHHTE3€ KaK MPOIecce CO3AaHNUs YTICBOOB
B JKMBOIl KJIETKE; JB€ CTaJuu (POTOCHHTE3a - CBETOBas W TEMHOBAs; YCJIOBHUS IPOTEKaHUS
doTocuHTE3a U €ro 3HaUCHHE IS IPUPOIBIL.
ObecnieueHne KJIETOK SHEPrueii: MOHATHE O KJIETOYHOM JBIXaHUU KaK O Mpoiiecce odecreueHus
KJIETKH SHEPrHel; CTaJuu KJIETOYHOTO JbIXaHus - OeckuciopoaHas (pepMeHTaTHBHAs, WA
[JIMKOJIN3) ¥ KUCIIOPOAHAS; POJIb MUTOXOHIPHIA B KIIETOUHOM JIBIXaHUH.
Pa3MHOXEHUE KIETKHM U €€ KU3HCHHBIH UK. Pa3MHOXKEHHE KIIETKU IyTeM JAeJeHHs - oOiiee
CBOMCTBO KIJIETOK OJHOKIJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; KJIETOYHOE [EJICHUE Y
IPOKAPHOT - JICJICHHUE KJIETKU HA/IBOE; JCIICHUE KICTKU Y DYKAPHOT; KU3HEHHBIN UK KICTKHU -
uHTepdaza, MuTo3; ¢dazbl MUTO3a; pa3jeieHHE KIETOUHOTO COACPKHUMOrO Ha JIB€ JOYEpHUE
KJICTKH.
OcHOBHBIE MOHATHUS, KOTOPbIE HEOOXOIUMO YCBOUTH O0yYaroUIeMycs TOCTIe U3YYEeHHUsI TJIaBhI 2:
IPOKAPUOTHI, SYKAPUOTHI, OPTaHOUBI KIETKH, MOHOMEPBI, ITOJUMEPHI, HYKICHHOBBIE KHCIIOTHI,
wykieotunsl, JHK, PHK, AT®, d¢epments, OuocuHte3, (HOTOCHHTE3, METadO0IN3M,
ACCUMWJISIINS, JUCCUMUIIALNS, TIMKOJN3, KJIETOUYHOE (TKaHEBOE) JbIXaHUe, MUTO3, HHTep(]a3a,
KJICTOYHBIN ITUKJL.
JL.P. Ne 1 «MHoroob6pasue kiaeTok sykapuoT. CpaBHEHUE PACTUTEIbHBIX U KUBOTHBIX KJIETOK);
JI.P. Ne 2 «PaccmaTpuBaHuE MUKPOIPENIAPATOB C ACTSAIIMMIUCS KIETKAMH PACTCHUS.

I'maBa 3. 3aKOHOMEPHOCTH JKU3HU HA OPrAaHU3MEHHOM yYpPOBHE
Opranusm - OTKpbITas >KuBasg cucreMa (OuMocHcTeMa): OpraHu3M KaK >KMBas CHCTEMa;
KOMITOHEHTBI CHUCTEMBI, MX B3aUMOJCHCTBHE, OOECIIEUMBAIOIIEE IEIOCTHOCTh OMOCHUCTEMBI
«OpraHu3M»; Perymsius IpoIEeccoB B OMOCHUCTEME.
[lpumMuTHBHBIE  OpraHWM3MBI:  pa3HooOpaswe (GOopM  OpraHM3MOB -  OJHOKJIETOYHEIE,
MHOTOKJIETOYHbIE M HEKIJIETOYHBIC, OaKTEepUM KaK OIHOKIETOYHBIC HOSEPHBIE OPTraHU3MBI;
BUPYCHI KaK HEKJIETOYHAss (opMa XU3HU; OTIHMUUTEIbHBIE 0COOCHHOCTH OaKTEepHil W BHPYCOB;
3Ha4YeHue OakTepuil ¥ BUPYCOB B MIPHUPO/IE.
PacTuTenbHbIl opranu3M U ero 0COOCHHOCTH: TJIaBHBIE CBOICTBAa PAcTEHUN - aBTOTPO(HOCTD,
HECIIOCOOHOCTh K aKTUBHOMY IEpEIBHKEHHIO, pa3MellleHHe OCHOBHBIX yacTel (KOpHs u rmodera)
B JIBYX Pa3HBIX Cpe/iax; OCOOCHHOCTH PACTUTENBHOW KJIETKH - MPUHAUICKHOCTh K DYKapHOTaM,
HAIMYUe KJICTOYHOU CTEHKH, TUIACTU U KPYITHBIX BaKyoJIei; ClIocOObl pa3MHOKECHHS PACTCHHIH -
M0JIOBOE M Oecrolioe; 0COOEHHOCTH IMOJIOBOTO Pa3MHOKEHHS; TUIIBI OECIOJIOr0 Pa3MHOXKEHUS -
BEreTaTMBHOE, CIOPaMH, JEJICHUEM KJIETKH HaJIBOE.
MHorooOpa3ue pacTeHHid W WX 3HAUYEHHE B TPHUPOJE: CIOPOBBIE M CEMEHHBIE PACTCHUS,
0COOEHHOCTH CHOPOBBIX PACTEHHH - BOAOPOCIEH, MOXOBUIHBIX, MANOPOTHHKOB, XBOLIEH H
TUTAYHOB; OCOOEHHOCTH CEMEHHBIX PACTEHHH - TOJOCEMEHHBIX M IIBETKOBBIX (ITOKPHITOCE-
MEHHBIX); KJ1acchl oTena L[BeTkoBbIe - ABYAONbHbBIE U OJHOJOIbHbBIC PACTCHUS; OCOOCHHOCTH H
3HaYeHHE CEMEHU B CPABHEHUHU CO CIIOPOH.
OpranusMmel IIapcTBa TPUOOB U JIMIIAHHUKOB: CXOACTBO TPUOOB C APYTUMHU DYKAPUOTHUECKUMU
opranu3mMamu (pacCTeHUSIMHU U )KUBOTHBIMH ) M OTJIMYHE OT HUX; CIIelU(priecKre CBOMCTBA TPHOOB;
MHOT000pa3ue U 3HaYCHHE TPUOOB - MNIECHEBBIX, IUISITIOYHBIX, TAPA3UTHUECKUX; INIITAHUKH KaK
0CO0bIE CHMOMOTHYECKHE OPTaHU3Mbl; MHOTOOOpa3ne U 3HAYCHHE JIMIITAHHUKOB B TIPUPOJIC.
JKuBOTHBI OpraHu3M © €ro OCOOEHHOCTH: OCOOCHHOCTH IKMBOTHBIX OpPTaHHU3MOB -
MPUHAJJIKHOCTD K 9YKapuOTaM, reTepoTpoPHOCTh, CHOCOOHOCTh K aKTUBHOMY TMEPEIBUKEHUIO,



3a00Ta O MOTOMCTBE, MOCTPOMKA >KWIMIY (THE3J, HOp); AEJCHHE >KUBOTHBIX IO CIOCOOaM
NOOBIBaHUS MMUIIM - PACTUTENBHOSIHBIE, XUIIIHbIE, TAPa3UTHUECKUE, 1a1abIIUKHU, BCESIHbIC.
MHoroo0pa3ue >KMBOTHBIX: JI€JI€HHME >KMBOTHBIX Ha JBa mnojuapcrsa - [lIpocreiimme u
MHOrokaeTouHble; 0COOEHHOCTH MPOCTEHIINX - paclpoCTpaHEHHE, MUTAHUE, IEepeABHKCHUE;
MHOT'OKJIETOYHbIE )KUBOTHBIE - OECIIO3BOHOYHBIE U [103BOHOYHBIE; OCOOEHHOCTH PA3HbIX THUIIOB
0€eCcII03BOHOYHBIX JKUBOTHBIX; 0COOEHHOCTH TUIIa XOPOBBIE.
CpaBHeHuE CBOICTB OpraHu3Ma 4YeJOBEKa U JKUBOTHBIX: CXOJACTBO YEJIOBEKAa M >KUBOTHBIX;
OTIMYME 4YEJIOBEKA OT JKUBOTHBIX; CHUCTEMBl OpPraHOB Yy 4YeJOBEKa KaK OpraHM3ma -
NUIIEBapUTENbHAS, AbIXaTeIbHas, KDOBEHOCHAs!, BBIICIUTENIbHAS; OpraHbl YyBCTB; YMCTBEHHbIE
CIOCOOHOCTH YeJIOBEKa; IPUUMHBI, 00YCIIOBINBAIOIIIE COLIMATbHbIE CBOMCTBA YEJIOBEKA.
Pa3smHOMXkeHue KUBBIX OpraHU3MOB: TUIIBI PAa3MHOXEHHS - MOJIOBOE U Oecronoe; 0coOOEHHOCTH
IIOJIOBOTO Pa3MHOXKEHUS - CIUSHUE MY)KCKUX U )KEHCKUX TaMeT, OIUI0I0TBOPEHUE, 00pa3oBaHKe
3UTOTHI; OECIIONOe pa3MHOXKEHHUE - BEr€TaTUBHOE, 00pa30BaHUE CIOp, JEICHUE KIETKU HAJBOE;
OuosIornyeckoe 3Ha4eHue MOJI0BOT0 U OECHOJIOro pa3MHOXKEHUS; CMEHa IOKoJIeHuH (Oecronoro
Y TI0JIOBOI'0) Y ’KMUBOTHBIX U PACTEHUH.
WuauBuyanbHOE pa3BUTHE: MOHATHE 00 OHTOICHE3€E; IEPUOAbl OHTOI'€HE3a - SMOPUOHAIBHBIN U
NOCTAMOPHOHANBHBIN; CTQAMKA PAa3BUTUS OSMOpHOHA - 3HUroTa, JpoOJieHHWe, TacTpyja ¢
muddepeHmanueil KIeToK Ha 3KTOAEpPMY, SHTOJEpMY U ME30JiepMy, OPraHOTeHE3; 0COOCHHOCTH
nporiecca pa3BUTHI SMOPHOHA, €T0 3aBUCHMOCTH OT CPEeJIbl; 0COOCHHOCTH MOCTAMOPHOHAIEHOTO
pa3sBUTHSL; pa3BUTHE KUBOTHBIX OPIraHU3MOB C IIPEBpallleHUEeM U 0e3 peBpalleHusl.
OOpa3oBaHre TMOJIOBBIX KJIETOK. Meio3: MOHSATHE O IWUIUIOWTHOM W TalIougHOM Habope
XPOMOCOM B KJIETKE; KEHCKHE U MY>KCKHE IOJIOBbIE KJIETKH - raMeThl; Meil03 Kak O0COOBIHA THIM
JIeJIEHUs KJIETKU; IEPBOE U BTOPOE JieJIEHNE Meil03a; MOHATHE O CLIEPMATOreHEe3€e U OOTE€HE3eE.
N3y4yeHne MexaHn3Ma HacIEACTBEHHOCTH: IIEPBBIE MPECTABICHUS O HACIEACTBEHHOCTH; IEPBBIN
Hay4HbId TPyA IO M3YYECHHUIO HACIEICTBEHHOCTH I'. MeHzaensd u ero 3HadeHWe; Y4eHHE O
HACJIEACTBEHHOCTU U M3MEHYMBOCTH; JOCTHKEHHUS COBPEMEHHBIX MCCIENOBATENIE B U3Y4YEHUU
HACJIEICTBEHHOCTH OPIaHU3MOB; YCIIOBUS JJIs1 aKTUBHOI'O Pa3BUTHS T'€HETHKU B XX B.
OcCHOBHBIE 3aKOHOMEPHOCTH HACIENOBAaHUS IPU3HAKOB y OpPraHU3MOB: IIOHATHE O
HACJIEICTBEHHOCTH U crioco0ax nepeadr MPpU3HaKoB OT POJUTENEN TOTOMCTBY; HA0Op XpOMOCOM
B OpraHU3Me; T'€H U €ro CBOMCTBA; FeHOTHI U (DEHOTHUI; K3MEHUYUBOCTh U €€ MPOSIBICHUE B Opra-
HU3ME.
3aKOHOMEPHOCTH HM3MEHUYMBOCTH: TMOHATHE 00 M3MEHYMBOCTH; pPOJIb HM3MEHYMBOCTH B
KU3HEAESITEIbHOCTH OPraHU3MOB; HAcle€JCTBEHHAs M HEHACJeACTBEHHAss NU3MEHYUBOCTb; THUIIbI
HaCJIE/ICTBEHHOH (F€HOTUIINYECKON ) N3MEHYUBOCTH - MyTallMOHHAs,, KOMOMHATUBHAs!.
HenacnencrBeHHass W3MEHYMBOCTH: TMOHSITHE O HEHACIEACTBEHHOH  ((EHOTUIINYECKOM)
W3MEHUYMBOCTH, €€ IMpPOSBIECHUE y OPraHU3MOB; pOJIb HEHACJIEACTBEHHOW M3MEHUMBOCTH B
KHU3HEAESITEIbHOCTH OPraHU3MOB; 3HAKOMCTBO C IMPUMEpPaMU HEHACJIEICTBEHHON N3MEHYNBOCTH
Y PACTEHHUH U KUBOTHBIX.
OCHOBBI CEJIEKIIMM OPraHU3MOB: MOHSATHE O CEJIEKIIMH; UCTOPUS Pa3BUTHUS CENIEKIIMM; CETeKIUs
KaK Hayka; oOIIMe MEeTOJbl CEeNEeKIUH - HUCKYCCTBEHHBIH O0TOOp, TMOpuaM3anus, MyTareHes;
CEJIEKIIMSI PACTEHUHM, KXUBOTHBIX, MHUKPOOPTaHU3MOB; HCHOJIb30BaHHE MHUKPOOOB YEIOBEKOM;
MOHATHE 0 OMOTEXHOJIOTUH.
OCHOBHBIE TIOHATHSI, KOTOPbIE HEOOXOMMO YCBOUTH 00YYaIOMEMYCs TIOCTIe M3YYCHHS TJIaBbl 3:
Oouocucrema, Oecrioyioe pa3MHOXKEHHE, IMOJIOBOE Pa3MHOXKEHHE, raMeTa, 3Urora, XpoMocoma,
Mei03, nepekpecT (KpOCCHHIOBEp), NUILIOWIHAS KJIETKa, ralyIonJHas KJIeTKa, OHTOT€He3, I'eH,
TeHOTHII, (PEHOTHII, MYTalHsl, CKpELIMBaHHE, HACIECICTBEHHOCTb, M3MEHUYHUBOCTB, CEJIEKIIMS,
reTepPO3uC, ONOTEXHOIOTHS.
JI.LP. Ne 3 «BpIsABIIeHHE HACIEACTBEHHBIX U HEHACJIEICTBEHHBIX MPU3HAKOB Y PACTEHHUI pa3HbIX
BUI0BY; JI.P. Ne 4 «3yueHne n3aMeHYuBOCTH Y OPTaHU3MOBY.

I'maBa 4. 3aKOHOMEPHOCTH MPOUCXOKIECHUS U PA3BUTHSI )KU3HU Ha 3eMIle
[IpencraBneHnss 0 BO3HUKHOBEHMM JKU3HHM Ha 3eMJI€ B HCTOPUU E€CTECTBO3HAHMSA: THUIIOTE3BI



IIPOUCXOXKACHUA kU3HU Ha 3emiie; onblThl @. Penu u JI. Ilacrepa, onposepraromiyie THIIOTE3bI O
CaMO3apOKICHUH JKU3HH.

CoBpeMeHHbIE TPECTABICHUS O BOSHUKHOBEHHMHU KM3HU Ha 3emiie: OMOXMMUYECKas TUIOTe3a
AWM. Onapuna; ycaoBusi BOSHUKHOBEHHUS XKU3HH Ha 3eMJIe; ITPOLiecC KoalepBaluy; rumnoresa Jx.
XonaenHa.

3naueHue (GOTOCHHTE3a M OHOJOTUYECKOTO0 KpPYroBOpPOTa BEIIECTB B PAa3BUTUU KHU3HU:
0COOEHHOCTH TEPBUYHBIX OPraHU3MOB; MOSBICHHE aBTOTPO(OB - HHAHOOAKTEPUil; N3MEHEHHS
yCIIOBUH KM3HH Ha 3emJiie U UX IPUYUHBL; TOsIBIeHHE OHochephl.

Otanbl pa3BUTHS KU3HU Ha 3emuie: o0Iee HalpaBJICHHUE BOJIONMU JKU3HU; 3pBI, TIEPHOABI U
SMOXU B UICTOPUU 3€MJIH; BBIXOJI OPraHU3MOB Ha CYIIy; dTalbl Pa3BUTHUS KU3HU - KaTapxeil, apxeii,
IIPOTEPO30H, MAJICO301, ME30301, KATHO30M.

Wneu pa3BUTHUS OPraHUYECKOTO MUpa B OMOJIOTMH: TMOSBICHUE M PAa3BUTHE UJCH 00 3BOIIOLUU
’KuBOro mupa; teopus 3soaronuu JK. b. Jlamapka.

Yapnz JlapBuH 00 3BOIOLNN OPTraHUYECKOT0 MUpa: HccaenoBanus, poBeaeHubie Y. JlapBuHomM;
OCHOBHBIE TTOJIOKEHUS HBOJIOIMH BHUJOB, W3JIOKEHHBIE [lapBUHOM; IBHXKYIIHE CHIIBI ITPOIEcca
SBOJIIOIMM - U3MEHYHBOCTh, HACJIEICTBEHHOCTb, OOph0a 3a CyIECTBOBAaHHE U €CTECTBEHHBIN
0TOOP; pe3yJbTaThI BOJIOINH; 3HaUueHue pador Y. [lapsuna.

CoBpeMeHHbIE TPEJCTABICHUS 00 SBONIOIMHM OPraHUYECKOr0 MUpa: MOMyNIALUS KaKk €IMHUIIA
HBOJIIOIMH; OCHOBHBIC OTJIUYHUSI COBPEMEHHOTO YUCHHUS 00 SBOIIIOLUH OT YBOJTIOUOHHON TEOPHH
Y. JlapBrHa; Ba)KHEHIIMEe TOHATHS COBPEMEHHOM TEOpUH IBOJIOLIUU.

Bun, ero kputepun u CTpyKTypa: BUJ - OCHOBHAsI CHCTEMAaTHUECKasl €IMHHIIA; IPU3HAKU B/ KaK
€ro KpUTEpHUH; MOMYJSIUN - BHYTPUBHUIOBBIE TPYNIUPOBKH POJACTBEHHBIX 0COOEH; MOMYISAIus
Kak (popMma CyI1ecTBOBaHUS BUJA.

[Tporieccel  0Opa3oBaHHsT BHJOB: BHJI000pa30BaHME; MOHATHE O MHUKPOAIBOJIIOIMM; THUIIBI
BHUJ1000pa3oBaHus - reorpaguueckoe 1 OMOJIOTHYECKOE.

MakpoaBosTronHs Kak IpoLecc MOsIBIECHUS HaJBUIOBBIX IPYIII OPraHU3MOB: YCIOBHS U 3HAYCHHE
muddepeHIMauyY BUA; TIOHATHE O MaKpO3BOJIOLUH; J0Ka3aTelbCTBA MPOIEcca IBOJIIOIUM -
[aJICOHTOJIOTHYECKUE, 3MOpPUOJIOTHYECKHE, aHaToMo-Mopdosorndeckue (pyAUMEHTH U
aTaBU3MBI).

OCHOBHBIE HaIIpaBICHHs HBOJIOLMM: MHPOTPEcCC M perpecc B JKUBOM MHpE; HaIpaBICHUS
OMOJIOTHMYECKOro mporpecca - apoMopdo3, uaroaganTaims, oomas JereHepaius OpraHu3MoB;
COOTHOILIEHUE HAIPaBJICHUI 3BOIOINH.

[TpuMepbl IBONIOIMOHHBIX TMPEOOPA30BAHHUNA JKUBBIX OPTaHU3MOB: ABOJIOIMS - JITHTEIHHBIA
UCTOPUYECKHI MPOLIECC; IBOJIOLUOHHBIE NMPEOOpa3oBaHMs >KUBOTHBIX M PACTEHHUH; YPOBHHU
npeoOpa3oBaHU.

OCHOBHBIE 3aKOHOMEPHOCTH BOJIIOLIMHU: 3aKOHOMEPHOCTH OMOJIOTHUECKOM BOJIOIMH B IPUPOE
- HEOOpPaTUMOCTH IpoIiecca, MPOrPECCUBHOE YCIOKHEHUE (HOPM KU3HU, HEPOrPaMMHUPOBAHHOE
pa3BUTHE KUBOW MPHUPO/IbI, aaNTAIINH, TTOSIBJICHUE HOBBIX BHJIOB.

YenoBek - MpencTaBUTEh JKHBOTHOTO MHPA: BOJIONUS MPUMATOB; paHHHUE MPEIKA MPUMATOB;
TOMUHH/IBI; COBPEMEHHBIE YeJIOBEKOOOpa3HbIE 00€3bsHbI.

OBOJIIOIMOHHOE MPOUCXOKJIEHUE YeJIOBEeKa: HAaKOIUIeHHE (DAKTOB O MPOMCXO0XK/IEHUU YEJIOBEKa;
JI0Ka3aTeIbCTBA POJICTBA YEJIOBEKA U KUBOTHBIX; BasKHEHIINE 0COOEHHOCTH OpraHu3Ma YeJI0BEKa;
00111eCTBEHHBIN (COMABHBIN) 00pa3 )KU3HU - YHUKAIBHOE CBOMCTBO YEJIOBEKA.

Oranbl SBOJIIOLMHU YEJOBEKA: paHHUE TPEAKH YEJIOBEKa - AaBCTPAJIONMTEKH; MEpexo] K
MPSIMOXO>KJCHHUIO - BBIIAIOIIMNCS ATAl BOJIIOIMH YEJIOBEKa; CTaJUU aHTPOIIOTeHEe3a - YEJIOBEK
YMEIbI, apXaHTPOIbl, WIM JAPEBHEUIINE IIOAU, IMAaJCOaHTPOMNbl, WJIA APEBHUE JIIOMH,
HEOAHTPOIIbI, WJIH COBPEMEHHbIE JIOAHM; OHOCOIMallbHAs CYIIHOCTh YeNOBEKa; BIIUSHUE
COLMANIBHBIX (DaKTOPOB Ha JIEHCTBHE €CTECTBEHHOT'0 0TOOPA B HICTOPUYECKOM PAa3BUTHUHU YEIIOBEKA.
YenoBeueckue pachl, UX POJCTBO U MPOUCXOKICHHE: YEIOBEK Pa3yMHBIN - MOIUMOP(HBINA B,
MOHSATHE O pace; OCHOBHBIE TUIIBI Pac; MPOUCXOXKACHUE U POACTBO pac.

YenoBek Kak xuTelb Ouochepsl ¥ ero BIUSHUE Ha TPUPOTY 3EMITH: YEJIOBEK - )KUTEIb Onochepsl;



BJIMSIHHE YeJIOBeKa Ha Ouocdepy; yCrIoKHEeHHE BO3ICHCTBH YeJIOBEeKa Ha Onocdepy; COXpaHeHHE
JKU3HU Ha 3eMIie - TJIaBHAas 3a7a4a 4ejl0BeueCTBa.
OcCHOBHBIE TIOHATHSA, KOTOPbIE HEOOXOJMMO YCBOUTH 00yUaromeMycst ociae U3y4eHHs TI1aBbl 4:
abuoreHe3, OWOreHe3, OHBOJIOLMSA, XUMHMYECKass SBOJIOLUA, OUOJOrHMYecKas 3BOJIOLMS,
KOaLlepBaThl, CUHTETUYECKAsA TEOPHs 3BOJIIOLUH, MUKPO3BOJIIOLMS, MAaKpO3BOJIOLUSA, BUJ, I10-
nyJsiiys, BUJI00Opa3zoBaHue, O60pb0a 3a CyIIeCTBOBaHME, €CTECTBEHHBIH OTOOp, MYyTal[MOHHBIN
nporecc, TMOMYJSIMOHHBIE BOJHBI, W30JSMMA, JApeid TeHOB, HCKYCCTBEHHBIH OTOOD,
Ouosornyeckuii mporpecc, OMOJIOrMUYECKUIl perpecc, HalpaBIECHUs IBOJIIOLUM, AHTPOIOIEHE3,
aBCTPAJIONUTEK, apXAHTPOII, NIAJICOAHTPOI, HEaHJAEepTaJIel, HEOAHTPOII, KpOMaHbOHELl, YenoBek
pazymHbIit (Homosapiens), pacel (HerpouIHasi, MOHIOJIOUIHAS, EBPOIICOH IHAS), OHOCOLUATIbHAS
CYILIHOCTb Y€JIOBEKA.
JLLP. Ne 5 «IIpucnocobieHHOCTh OpTraHU3MOB K Cpeie OOMTaHUS.

I'maBa 5. 3aKOHOMEPHOCTH B3aUMOOTHOILIEHUI OPTaHU3MOB U CPEJIbI
YcnoBust xxu3HM Ha 3emiie. Cpe/ibl )KU3HU M HKOJIOTHUYECKUe (PaKTOPbI: Cpe/ibl )KU3HU OPraHU3MOB

Ha 3emie - BOAHAsA, HA3CMHO-BO3AYyIIHAsA, IMOYBCHHAA, OPraHU3MCHHAA, YCJIOBUA KHU3HU
OpPraHu3MOB B Pa3HbIX CpCaax; 9KOJIOIMYCCKUC (I)aKTOpLI - a6I/IOTI/I‘IeCKI/Ie, OMOTHYECKHE U
AHTPOIIOTCHHBIC.

OO1mmue 3aKkoHbI AEUCTBHS (PAKTOPOB CPEIbl HA OPraHU3MBbI: 3aKOHOMEPHOCTH JICHCTBUS (PaKTOPOB
Cpefpl - 3aKOH ONTUMYMa, 3aKOH HE3aMEHHUMOCTH (haKTopa; BIUSHHE YKOJOTHUECKUX (PaKTOPOB
Ha OPTaHU3MBbI; IEPUOJUYHOCTD B )KU3HH OPTaHU3MOB; (POTOIIEPHOAN3M.

[Tprcnoco0IeHHOCTh OPraHU3MOB K ICHCTBHIO (PAKTOPOB CPEebl: MPUMEPHI MTPUCIIOCOOICHHOCTH
OpraHM3MOB; TIOHATHE 00 aJanTaluy; pasHooOpa3ue afanTauuil; IOHIATHE O KU3HEHHOH (opMme;
HKOJIOTHYECKUE TPYIIITBI OPTaHH3MOB.

buotnyeckue cBs3M B MPUPOJIE: CETU MUTAHUSA U CHOCOOBI JOOBIBAaHUS MUIIM; B3aUMOJIEHCTBHE
Pa3HBIX BUJIOB B MPUPOTHOM COOOIECTBE - KOHKYPEHIUS, MyTyall3M, CHMOHMO3, XHITHIYECTBO,
Napa3uTU3M; CBSI3U OPraHU3MOB PA3HbBIX BUIOB; 3HAaU€HHUE OMOTHYECKUX CBA3EH.

[Mormynsiruu: mOMyJSIKs Kak oco0asi HaIopraHW3MEeHHas! CUcTeMa, (hopMa CyIIecTBOBAaHHS BUIA
B TPUPOJE; B3aUMOCBA3M OPraHM3MOB B MOMYJSAIHUM;, IOHATHE O JeMorpapuuecko u
NPOCTPAHCTBEHHOW CTPYKType TOMYJSAIMH: KOJIMYECTBEHHBIE TIOKA3aTelNH MOMyJISIUd -
YHUCJIEHHOCTb U MJIOTHOCTb.

OYHKIIMOHNPOBAHKE TOMYISIIUN B TIPUPOAE: eMOorpaduuecKue XapaKTePUCTUKUA TOIMYIISIHH -
YHUCJIEHHOCTh, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, BBDKMBAEMOCTb; BO3PACTHAs CTPYKTYpa
TOITYJISIIIK;, TIOJIOBAasi CTPYKTypa TOMYJSIMH, TOMYJSAIUs Kak OWocucTema; JUHAMHKa
YHUCICHHOCTHU U MJIOTHOCTH MOIMYJISALUH; PETYIALUS YACICHHOCTH MOMYIISAINH.

CoobmrecTBa: MPUPOIHOE COOOMIECTBO KaK OMOIEHO3, €r0 SPYCHOE CTPOCHHE, dKOJIOTUIECKHE
HUILY, TUILIEBBIE EMH U CETU MUTAHUS; [NIABHBINA MPU3HAK MPUPOIHOTO COOOIIECTBA - KPYTOBOPOT
BEIIECTB U MTOTOK YHEPTUH; TIOHATHE O OMOTOIIE; POJTb BHIOB B OHOIIEHO3E.

Buoreonenossl, 3kocucteMbl U Ouocepa: SKOCHCTEMHass OpraHM3alusl >KUBOM IMPHPOJIBI;
(GYHKIIMOHATIBHOE pa3jinyre BUIOB B IKOCUCTEMAx (TIPOU3BOIUTENH, TOTPEOUTEIH, pa3jiaraTelin);
OCHOBHBIE CTPYKTYpHBbIE KOMIIOHEHTBI JKOCHCTEMbI; KPYTOBOPOT BEILECTB M IpEBpAIlEHUS
SHEPruM - OCHOBHOM MpU3HAK SKOCHCTEM; Onocdepa - rinodanbHas skocuctema; B.W. Bepuanckuit
0 6uocdepe; KOMIIOHEHTBI, XapaKTEPHU3YIOLIHE COCTaB U CBOMCTBA Onocdeps! - )KUBOE BEIIECTBO,
OMOTeHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO; POJb JKMBOTO BEIIECTBA B
ounocdepe.

Pa3BuTne u cMeHa OMOIICHO30B: caMOpa3BHTHE OMOTEOIIEHO30B M MX CMEHA; CTAJANU Pa3BUTHS
OMOreo1eH030B; MEPBUYHBIC U BTOPHUYHBIE CMEHBI (CYKIIECCUH); YCTOHYMBOCTH OMOT€OIICHO30B
(3KOCHCTEM); 3HAUCHUE 3HAHUIM O CMEHE TPUPOTHBIX COOOIIECTB.

OCHOBHBIE 3aKOHBI YCTOWYMBOCTH >KMBOM MPUPOABI: HUKIMYHOCTH MPOIIECCOB B IKOCHCTEMAX;
YCTOWYHMBOCTh TPHPOJHBIX 3KOCHCTEM; MPUYHMHBI YCTOHYMBOCTH HKOCHUCTEM - OHOJIOTHUECKOE
pasHooOpa3ue U CONpsHKEHHAs! YMCICHHOCTh MX BHJIOB, KPYTOBOPOT BEILIECTB U IMOTOK SHEPTHUH,
[UKJIMIHOCTH MTPOIIECCOB.



Okonoruyeckue npodiaemsl B 6nocdepe. OxpaHa MpUPOIBL: OTHOILIEHHE YeJIOBeKa K MPUpPoje B
UCTOPUH YEJIOBEYECTBA; MPOOIIEMbI OMOChEPHI - UCTOIICHUE IPUPOTHBIX PECYPCOB, 3arpsi3HEHHE,
COKpaIlleHHuEe OMOJIOTUYECKOTO Pa3HOOOpa3usl; PEUICHHE JKOJIOTHUECKHUX MpobiemM Ouocdeps! -
palMoOHaIbHOE UCIOJIB30BaHUE PECYpCOB, OXpaHa MPUPOIBI, BCEOOIIEe 3KOJOTHUYECKOE
00pa3oBaHue HACEIICHHUS.

OCHOBHBIC TIOHATHS, KOTOPbIE HEOOXOMMO YCBOUTH O0OY4YaIONIEMYCsl MTOCIIe U3YUEHHSI TJIaBbI 5:
OKOJIOTHS, Cpeabl JKU3HM (BOAHASA, HA3eMHO-BO3/YIIHAs, IIOYBEHHAs, OpPraHU3MEHHas),
JKoJIoTHYecKHe (hakTophl (OMoTHYECKHE, aOMOTHYECKHE, aHTPOTIOTEHHEBIE), 1Al TaIlks, OMOIIEHO3,
OuoreoneHno3, sKocucrema, Ouocdepa, OHOIOTMUECKUN KPYrOBOPOT BEIIECTB, ITHINEBbIC
(Tpodmyeckne) CBS3HM, DKOJOTMYECKAsh HHUINA, THIIEBas Ielb, YHCICHHOCTh IOMYJISIINY,
IUIOTHOCTh TOMYJISIIIMKA, CMEHa OMOTEOLIEHO30B, CYKIECCHS, Mapa3uTH3M, XHUIIHUYECTBO,
KOHKYPCHIIUsI, KOMMEHCAIN3M, MyTyaji3M, CAMON03, a0MOTHYECKUI KOMIIOHEHT, TIPOIYIICHTBI,
KOHCYMEHTBI, PSIYIICHTEHI.

JL.P. Ne 6 «O1ieHka kauecTBa OKpYKaroLen Cpeib».



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOTPAMMEBI T10 BUOJIOIMM HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMU (BA30BbINM YPOBEHD)

OcBoenue yueOHOro npeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs
JOJIKHO 00ECTICYUTh JOCTHUKCHHE CIEAYIONUX 00yUJaIONTUMUCS JTHYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX PE3YJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHMS IMPOrPaMMbI 1O OWOJIOTMH OCHOBHOTO OOILIEro
o0pa3oBaHMs JOJDKHBI OTPa)KaTh TI'OTOBHOCTh OOYYaIOLIMXCSl PYKOBOJCTBOBATbCS CHCTEMOM
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMI U PaCIIMPEHUE OIbITa ACSITEIBHOCTH HA €€ OCHOBE U B
IIPOLIECCE pealin3allil OCHOBHBIX HAIpaBJIE€HUN BOCIUTATENbHOM JIEATEIbHOCTH, B TOM UYHUCIIE B
YacTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

FOTOBHOCTh K KOHCTPYKTMBHOM COBMECTHOM JESATENbHOCTH MPU  BBITOJIHEHUHU
UCCJIEJOBAaHUM U IPOEKTOB, CTPEMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMOIIOMOLIIY;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

OTHOLIEHHE K OHMOJIOTMM KaK K Ba)XKHOM COCTaBISIOLIEH KYJIbTYpbl, TOPIOCTb 3a BKJIaJ
POCCUHCKHUX M COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOI1 OMOIOTUYECKON HAYKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

FOTOBHOCTh OLICHHMBAaTh MOBEACHUE U MOCTYIKHU C MO3ULMH HPABCTBEHHBIX HOPM U HOPM
DKOJIOTUYECKOHN KYJIbTYpHI;

IIOHMMAHHE 3HaYMMOCTH HPAaBCTBEHHOT'O aCIIEKTa JEATEIBHOCTH YEIOBEKA B MEIUIMHE U
OuoJIoruy;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

MOHMMAaHKE PO OMOJIOTUU B (POPMUPOBAHUU ICTETUUYECKON KYIbTYPhI TUUHOCTH;

S) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbI 3A0POBbS W
IMOLMOHAJIBLHOIO 0JIAroOnoJIy4us:

OTBETCTBEHHOE OTHOILEHHE K CBOEMY 370pPOBBIO M YCTAHOBKA Ha 3/I0pOBBIN 00pa3 KU3HU
(3mo0poBoe muTaHue, COOMIOAEHNE TUTMEHNYECKUX MPaBUI U HOPM, COAIaHCUPOBAHHBIN PEXUM
3aHATUH U OT/BIXA, peryispHas pu3nyeckas akTUBHOCTB);

OCO3HAaHHE TMOCIEJCTBUI M HENpUATHE BPEIHBIX MPUBBIYEK (YIMOTpeOIICeHHE aIKOToJId,
HapKOTHKOB, KyYpEHHE) ¥ UHBIX (GOpM Bpea JUIst (pU3HMUECKOro U MCUXUYECKOTO 37J0POBbS;

coOirofieHre MpaBWJl OE30MACHOCTH, B TOM YHCJIE€ HAaBBIKM O€30MacHOrO MOBEJIEHUS B
MIPUPOJHOM Cpelie;

c(OpMUPOBAHHOCTh HaBbIKa pe(JIeKCUU, YIpaBJIeHHE COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSIHUEM;

6) TPy10BOT0 BOCIIUTAHMS:

aKTUBHOE y4yacTHe B PELICHUWHU MPAKTUYECKUX 3a/ad (B paMKax CeMbHU, 00pa3oBaTeIbHOM
OpraHM3aliH, HACEJIEHHOTO IYHKTa, Kpasi) OMOJOrM4ecKOi M 3KOJOTMYECKON HalpaBiIeHHOCTH,
MHTEpEC K MPAKTUYECKOMY U3YUEHUIO0 podeccuil, CBI3aHHBIX ¢ OMOIOTHEH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OpHEHTAIUsl HAa NMPHUMEHEHHE OHMOJIOIMYEeCKHX 3HAHWU NPH PELICHUH 33/ad B OO0JIACTH
OKpYKaloIlle Cpeibl;

OCO3HAHHE HKOJIOTHUECKUX MPOOJIEM U MyTEeH UX pelIeHHUs;

TOTOBHOCTB K YYaCTHIO B IPAKTUYECKOU IE€ATEIBHOCTH YKOJIOTMYECKO HAPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

OpUEHTAIlMsl Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX NPEICTaBICHUH 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI35IX YEJIOBEKA C MPUPOTHON U COIIMATILHON CPEIoi;

MOHMMAaHUE POJIH OMOIOTUYECKON HAyKH B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHUS;



pa3sBUTHE HAYYHOW JI0OOO3HATENBHOCTH, WHTEpeca K OHOJOTHMYECKOW HayKe, HaBBIKOB
UCCIIEI0BATEIbCKON AEATEIbHOCTH;

9) amantanum oO0y4YalIIerocsi K H3MEHSIOUNMMCH YCJOBHUSIM COLHHMAJBHOH U
MPUPOJIHOM Cpe/bl:

aZCKBaTHaA OLICHKA U3MCHAIOIINUXCS yCHOBHﬁ;

NOPUHATHE pelleHUs (MHIUMBUAYAJIbHOE, B TpPYyNNE) B M3MEHSAIOIMXCSA YCIOBUSX Ha
OCHOBAHMU aHaJN3a OMOJOTHUYECKON HH(POPMALINY;

IUIAaHUPOBaHUE JEHCTBUM B HOBOW CHUTyalluM Ha OCHOBAaHUM 3HAaHUM OMOJIOTMYECKHX
3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaAMMBI 1O OHMOJIOTUH OCHOBHOTO OOIIETrO
o0Opa3oBaHus, IODKHBI OTpa)kKaTh OBJIAJIEHUE CIEAYIOUUMH YHHBEPCAJIbHBIMU YYEOHBIMU
NEUCTBUSIMU:

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

1) 6a3oBble JIOTHYeCKHEe NeCTBUSA:

BBISBJISITH U XapaKTEpPHU30BaTh CYIIECTBEHHBIE MPHU3HAKUA OHUOJOTMYECKUX OOBEKTOB
(s1ByIEHU);

yCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KiIacCU(PUKAUUU OUOJIOTHMYECKUX OOBEKTOB
(sIBJIEHUH, TMPOLIECCOB), OCHOBAHUS Uil OOOOLIECHHS W CpaBHEHUS, KPUTEPUU IPOBOJUMOTO
aHaIN3a;

C Yy4€TOM TMpPEUIOKEHHON OHOJOTUYECKOW 3a/lauyd  BBIABIATH 3aKOHOMEPHOCTH U
OPOTHBOPEYMs] B paccMaTpuBaeMbIX (akTax U HAOMIOACHUAX, MpeasaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

BBISIBIIATh JE€PUIMTH HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX JUIS PELICHUs TOCTABICHHON
3a/1a4i;

BBISBJISATh IPUYMHHO-CIIEJICTBEHHBIE CBA3M NPH H3Yy4EHHUU OHMOJOIMYECKUX SIBJICHUH U
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKJIIOUEeHUH 110 aHaJIO0ruu, GOPMYJINPOBATh TUIIOTE3bI O B3aUMOCBS35X;

CaMOCTOSITEIbHO ~ BBIOMPATh CHOCOO pemieHuss Yy4eOHOW OWOJOTHYECKON  3amadu
(cpaBHMBAaTh HECKOJBKO BapHaHTOB pEILEHUs, BHIOMpaTh Haubojee MOAXOIAIUN C y4EToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

2) 0a30BbIe HccCeI0BaTEIbCKHE TeCTBHUS:

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII MHCTPYMEHT MO3HAHMUS,

(dbopMynHUpOBaTh BOIPOCH, (PUKCHPYIOLINE Pa3pblB MEXKIY PEaJbHBIM U KeJaTeIbHBIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTaHABIMBATh HICKOMOE U JIAaHHOE;

(dbopMHpOBaTH TUIIOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX CYXJIEHHUH, apr'yMEHTHPOBATh CBOIO
MO3UIUI0, MHEHHE;

IPOBOJIUTH IO CAMOCTOATENBHO COCTABIEHHOMY IUIaHy HAOMIOZCHHUE, HECIOXKHBIN
OMOJOTUYECKHI IKCIEPUMEHT, HEOOJBIIOE MCCIEI0BaHUE I0 YCTAHOBJIEHHIO OCOOEHHOCTEH
Ouonornyeckoro o0beKTa (mpolecca) H3y4YeHHs, NPUYMHHO-CICICTBEHHBIX CBs3ed W
3aBUCUMOCTEH OMOJOTHUYECKUX 0OBEKTOB MEXTy COOO0M;

OLICHMBATh Ha NPUMEHHMOCTb M JOCTOBEPHOCTb HH(OpMAINIO, MOJYYEHHYIO B XOJI€
HAOJI0/IEHUS ¥ SKCIIEPUMEHTA;

CaMOCTOSTENILHO (hOPMYITUPOBATH 000OIICHNS U BBIBOJBI 10 pe3yabTaTaM MPOBEIEHHOTO
HAOJIO/IEHUs, SKCIIEPUMEHTA, BJIAJeTh MHCTPYMEHTAMHU OLEHKU JIOCTOBEPHOCTH MOJYUYEHHBIX
BBIBOJIOB M 00O00IICHUIA;



MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIEe pa3BUTHE OWOIIOTMUYECKUX TPOIECCOB U HX
MOCIIEACTBHSI B aHAJIOTUYHBIX WJIM CXOJIHBIX CUTYallUAX, a TAK)KE BBIABUTATDH MPEATIONO0KEHHS 00
HX PA3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

3) pabora ¢ ungopmanmeii:

OPUMEHATh Pa3IMYHbIe METObl, MHCTPYMEHTHl M 3alpochl MpHU TOUCKE M OTOOpe
Ounonoruueckoi MHGOOPMALMK WM JAHHBIX U3 UCTOYHHMKOB C YYETOM IMPEASIOKEHHON y4eOHO
OMOJIOrMYECKOM 3a/1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH OHUOIOTMYECKYIO
UH(OPMALIKIO PA3IIMYHBIX BUAOB U (HOPM IpeACTaBICHUS;

HAXOJHUTh CXOAHbIE apryMEHTHI (IIOJITBEPKIAIOLINE MM OMPOBEPraroliue OJHY U Ty Ke
HUIacHo, Bepcmo) B pa3JIMYHbIX I/IH(bOpMaI_[I/IOHHBIX HCTOYHHKAX,

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (opMy MpeacTaBieHUuss WHGOpPMALUU U
WUTIOCTPUPOBATh pelIacMble 3a7aul HECIIOKHBIMU CXEMaMH, JUarpaMMaMy, UHOU rpadukoi u
UX KOMOUHAIUSIMU;

OLICHUBATh HAAEKHOCTh OMOJIOTMYECKON WMHGOPMALKUU 10 KPUTEPHUSIM, HPEATIOKECHHBIM
yUuTeNeM U CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO;

3aIlIOMUHATh ¥ CHCTEMATH3UPOBATh OMOJIOTHYECKYI0 HH(OPMAITHIO.

KOMMyHI/IKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le aeicTBUA

1) oOmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYKJICHUS, BEIPAXKaTh SIMOLIMH B ITPOLIECCE BINOJIHEHUS
NPaKTUYECKHUX U JTA00PATOPHBIX padoT;

BbIpa)kaTh ce0s1 (CBOIO TOUKY 3pPEHUs1) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJlbHBIC CpEACTBA OOMICHHs, MOHUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, 3HaTh U PACIO3HABATH MPEINOCHUIKA KOHGIUKTHBIX CUTYallMi U CMAr4aTh KOHQIJIUKTHI,
BECTH MIEPETOBOPHI;

NOHUMAaTh HAaMEPEHUs APYIHX, MPOSABIATh YBAXKHUTEIbHOE OTHOIIEHHE K COOECEHUKY U B
KOPPEKTHOI opme popMyIupoBaTh CBOU BO3PAKEHHUS,;

B XOJle JIuajora M (MiaM) JUCKYCCHM 3a/laBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMoi
OHMOJIOTUYECKO TEeMbI M BBHICKa3bIBAaTh UJIEH, HAILIEJICHHBIC HAa pelIeHNe OMOJIOTHYECKON 3aauu U
nojjiep>kaHue OaroxenaTeaIbHOCTH OOLCHHUS;

COITOCTaBJISITh CBOM CYXICHUS C CY)KICHHUSMH JPYTUX YIaCTHUKOB IMAI0ra, 0OHAPYKUBATh
pas3nyKe U CXOJCTBO MO3UILINH;

NyOJIMYHO  TPEACTaBISITh  PE3yAbTaThl  BBIIOJHEHHOTO  OWOJIOTHYECKOTO  OMBITa
(9KCIIepUMeHTa, UCCIeI0BaHUs, IPOEKTA);

CaMOCTOSITENIFHO BBIOWpATh (opMaT BBICTYIUICHHS C YYETOM 3a7ad MPE3CHTAllUU W
0CcOOEHHOCTEH ayTMTOPUU U B COOTBETCTBHM C HUM COCTaBJIATH YCTHBIE M MHUCbMEHHbIE TEKCTHI C
UCTIOJTIB30BaHUEM MILTIOCTPATHBHBIX MaTEpPHAJIOB.

2) coBMeCTHas JesITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI TpU
pELICHUH KOHKPETHOM OMOIOrHYecKoi nmpooieMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHS
TPYMIIOBBIX (POPM B3aUMOJICHCTBHS IIPH PEUICHUH TIOCTABICHHON Y9eOHOH 3a/1a4w;

NPUHUMATh 1I€Jb COBMECTHOH MAEATENbHOCTH, KOJJICKTHBHO CTPOHMTH JEHCTBHA MO €&
JOCTHDKEHUIO: paclpelieNiaTh pOJM, J0rOBapuBaThbCs, OOCYXKIaThb MPOLECC M  pe3yabTar
COBMECTHOH paboThl, yMeTh 0000IIaTh MHEHHS HECKOJBKUX JIOJEH, MpPOSBIATH TOTOBHOCTh
PYKOBOJUTb, BBINOJIHATh IOPYYEHUS, TOTUMHATHCS;

IUTAHUPOBATh OPraHU3aIMI0 COBMECTHOH pPabOThI, OMpEAESATh CBOIO poib (C y4ETom
NPEANOYTEHU U BO3MOXHOCTEH BCEX YYAaCTHMKOB B3aMMOJICHCTBHA), paclpeneniaTh 3ajadu
MEX/y YJICHaMH KOMaHJbl, y4acTBOBaTh B TPYNIOBHIX (hopMmax paboTsl (00CyxkaeHus, oOMeH
MHEHHSAMHU, MO3IOBbIE ITYPMBI U UHBIE);



BBINOJIHATh CBOIO YacTh pPabOThl, JOCTHraTh KAdyeCTBEHHOTO pE3yJbTaTa IO CBOEMY
HaIPABJICHUIO U KOOPAUHUPOBATb CBOU JACUCTBHS C APYTUMU YI€HAMH KOMAH]IbI;

OLICHUBATh KA4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHIM, CAMOCTOSATEIBHO
c(OpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSA, CPaBHUBATb pe3yJbTaThl C HMCXOJHOH
3aJaueil M BKJIAJ KaXIOro 4WieHa KOMAaHIbl B JOCTH)KEHUE PEe3yNbTaToOB, Pa3leiisiTh cdepy
OTBETCTBEHHOCTH U IIPOSABIIATH TOTOBHOCTD K IIPEJOCTABICHUIO OTUYETA NIEPE IPYIIIION;

OBJAQJETh  CUCTEMOM  YHUBEPCAJIbHBIX KOMMYHHUKATHBHBIX  JIEHCTBUHM, KOTOpPas
obecrieunBaeT CPOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M HSMOLIMOHAIBHOIO HHTEIUIEKTa
o0yyJaromxcs.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBbIC y‘leﬁHble JeicTBUA

Camoopranusauus:

BBISBJISITH MPOOJIEMBbl JJisi PEUICHHUS B JKU3HEHHBIX U Y4YEOHBIX CHUTYallUsX, HCIOJNb3YS
OMOJIOTMYCCKHE 3HAHHUS

OpUEHTUPOBAThCS B Pa3jIMYHBIX [OAXO0JaX TMPUHATUS pelIeHUuN (MHIUBUIYyaJIbHOE,
MPUHSITHE PEIICHUS B TPYIIE, IPUHATHAS PEIICHUN TPYIIION);

CaMOCTOSITENIbHO COCTaBIISATh ANTOPUTM pEUICHHs 3aJauyd (UM ero 4acTh), BBIOMpPATH
croco0 pemeHus Y4eOHOH OHMONOTMYECKOH 3afadd ¢ y4ETOM HUMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEMH, apryMEHTUPOBATh MPeAiaraéMble BApUAHThI PEIICHU;

COCTaBIATh IJIaH JAEMCTBUM (IJ1aH peanu3alud HaMEUEHHOI'O aJrOpUTMa pELIeHMS),
KOPPEKTUPOBAThH MPENTIOKEHHBINA AITOPUTM C YUETOM MOJIyUYEHHUSI HOBBIX OMOJIOTHYECKUX 3HAHUI
00 n3y4aeMoM OHOJIOTMYECKOM OOBEKTE;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIH U PEIICKCHH;

JTaBaTh OLIEHKY CUTYaIlMH U Mpeajiarath IiaH e€ N3MEeHEeHUS;

YUUTHIBaTh KOHTEKCT U MIPEIBUIETH TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTH P PEIICHUH
y4eOHOM OMOJIOTMYECKON 3a/1auu, aJanTHPOBATh PEIICHUE K MEHSIOITUMCS 00CTOSTEIHLCTBAM;

OOBSCHATh TPUYUHBI JTOCTHKEHUS (HEIOCTHIKEHUS) pe3ybTaTOB NESATENbHOCTH, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY OMBITY, YMETh HAXOUTh TO3UTUBHOE B TIPOHM3OIIE/IICH CUTYallNH;

BHOCHTH KOPPEKTHUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENTBCTB, M3MEHUBIIHXCS
CUTYaIlHid, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3yibTaTa eI U YCIOBUSM;

pa3InyaTh, Ha3bIBATh U YIPABJIATH COOCTBEHHBIMHU 3MOITUSMHU U SMOIUSMU JIPYTHX;

BBISIBJISITh M aHATM3UPOBATH IPUYUHBI YMOIINK;

CTaBUTh ce0s1 HA MECTO JIPYTOro YeloBeKa, MOHUMATh MOTUBBI U HAMEPEHUS APYroro;

PEryarpoBaTh COCOO BHIPAKEHUS YMOLIUH.

IIpunsTHe ceds1 M Apyrux

OCO3HAHHO OTHOCHUTBCS K JPYTOMY UYEJIOBEKY, €T0 MHEHHUIO;

pHU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOE e MPaBo JAPYroro;

OTKPBITOCTB ce0e U IPyrum;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJICTh CHUCTEMOW YHUBEPCAIBHBIX YYEOHBIX pETYISTHUBHBIX JIEHCTBUH, KOTOpas
oOecrieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSSI MO3UIUS
JUYHOCTH), W JKU3HCHHBIX HABBIKOB JIMYHOCTHU (yIpaBieHUs COOOH, CaMOIUCIUIUINHEI,
YCTOMYHUBOTO TTOBEICHHUS ).

IMPEJIMETHBIE PE3YJIBTATDBI



[IpenMeTHBIC pe3yNbTaThl OCBOSHUS MPOrPaMMBI MO OMOJIOTUM K KOHIy OOydeHus 6 §
Knacce:

XapaKkTepru30BaTh OMOJIOTHIO KaK HAYKy O JKUBOM MPHPOJIE, HA3BIBATh MPHU3HAKH JKUBOTO,
CpPaBHHMBATh OOBEKTHI )KMBOW U HEKUBOM MPUPOIBL;

MEPEYUCHIATh HUCTOYHUKH  OWOJIOTMYECKUX 3HAHWM, XapaKTepu30BaTh 3HAUYCHUC
OMOJIOTMYECKUX 3HAHUH JIJII COBPEMEHHOTO YelloBeKa, MPoQeCcCuu, CBA3aHHbIC ¢ OnoJoruei (45
npodeccuii);

MPUBOANTH TMPUMEPHI BKJIada poccuiickux (B Tom umcie B. WM. Bepuanckwmii, A. JI.
UmwxkeBckuil) u 3apyOexHbx (B ToM uucie Apuctorens, Teodpact, ['mmmokpaT) yu€HBIX B
pa3BUTHE OHOJIOTHH;

UMETb INPEJICTABICHUE O BOKHEHIINX OMOJOTHYECKUX IMPOLEeccax W SBICHHSX: MUTAHUE,
JBIXaHUE, TPAHCIIOPT BELIECTB, Pa3paKUMOCThb, POCT, pa3BUTHE, ABHKEHUE, PA3MHOKECHHE,

MPUMCHSTh OMOJIOTHYECKHUE TEPMHUHBI M TIOHATHS (B TOM YHCJIC: )KHBBIC TEa, OUOJIOTHS,
9KOJIOTHS, IIUTOJOTHS, aHATOMUS, (PU3HOIOTHs, OUONOrMYecKas CUCTEMaTHKa, KIIETKa, TKaHb,
Oopras, CHCTeMa OpIaHOB, OpraHW3M, BHPYC, IBW)KEHUE, NMHTaHUE, (POTOCHUHTE3, IbIXaHUE,
BBIJIETICHHE, Pa3ApaXUMOCTh, POCT, Pa3MHOXXEHHE, pa3BUTHE, cpela OOWUTaHUs, MPUPOIHOE
COOOIIIECTBO, MCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBMU C TOCTABJICHHOM 3ajaued U B
KOHTEKCTE;

pas3nuYaTh MO BHEIIHEMY BHIY (M300pakKeHUSM), CXeMaM W OIMUCAHHUSAM JOsICPHBIC H
AJIEPHBIE OPTaHU3MBI, pa3UYHbIe OMONOTHMYECKHe OOBEKTHI: PACTEHHS, >KUBOTHBIX, T'PUOBL,
JMIIANHAKY, OaKTEPUH, TPUPOJHBIE M HCKYCCTBEHHBIE COOOIIECTBA, B3AUMOCBS3H OPTraHU3MOB B
MPUPOJTHOM M UCKYCCTBEHHOM COOOIIEeCTBaX, MpeacTaBuTeNneil (Gaopsl U GpayHbl MPUPOIHBIX 30H
3emuty, TaHAMA(TH TPUPOIHBIC U KYJIbTYpPHBIC;

MPOBOAMTH OMHUCAHKE OpraHu3Ma (pacTeHusl, )KUBOTHOTO) 10 3aJJaHHOMY ILIaHY, BBIIETSTh
CYLIECTBEHHbIE TPU3HAKM CTPOEHMSI M MPOLECCOB >KU3HEAEATEIbHOCTH OpPraHU3MOB,
XapaKTepU30BaTh OPraHU3MBbI KaK Tella >KMBOW MPUPOJIbI, IEPEUUCIATh OCOOCHHOCTH PacTeHHIA,
JKUBOTHBIX, TPUOOB, JIMIIAHHUKOB, OaKTEPUIl K BUPYCOB;

pacKkpbIBaTh TMOHATHE O cpele oOuTaHus (BOJHOM, HA3€MHO-BO3JYILIHOM, MOYBEHHOM,
BHYTPUOPraHU3MEHHOM ), YCIIOBUSAX Cpebl OOUTaHUS;

MPUBOJUTH TMPUMEPHI, XapaKTEPU3YIOIIHE MPUCIOCOOIEHHOCT, OPraHM3MOB K cCpele
oOuTaHus, B3aMMOCBSI3U OPraHU3MOB B COOOIIECTBAX;

BBIICTISITh OTJIMYUTENbHBIE PU3HAKH PUPOIHBIX U UCKYCCTBEHHBIX COOOIIIECTB;

apryMEeHTHpOBaTh OCHOBHBbIE IpaBHJIa TOBEJCHHS 4YellOB€Ka B IMPUPOAEC U OOBACHATH
3HaUEHUE TMPUPOJOOXPAHHOW  AESITENHHOCTH  4YENOBEKa, aHaJM3UpoBaTh  TI0OANbHBIC
HKOJIOTMYECKHE TIPOOIIEMBI;

pPacKpbIBaTh POJIb OMOJIOTUN B IPAKTHUECKOH IeATETHHOCTH YEJIOBEKa;

JIEMOHCTPHPOBATh Ha KOHKPETHBIX NMpPHUMEpax CBSA3b 3HAHWN OWOJIOTMH CO 3HAHUSMHU TIO
MaTeMaTHKe, MPEAMETOB TYMaHUTAPHOTO IUKJIA, PA3INYHBIMU BUJAMH HUCKYCCTBA,;

BBITIOJTHATE MPaKTHYeCKUEe pabOThI (MIOMCK WH(POPMAIUU C UCTIOIH30BAHUEM Pa3IHIHBIX
HMCTOYHUKOB, OMHMCAHHWE OpraHU3Ma IO 3aJ[aHHOMY IUJIaHy) U JabopaTtopHbie paboThl (padorta c
MHUKPOCKOIIOM, 3HAaKOMCTBO C pa3JIMYHBIMH CIHOCOOAMH HW3MEpPEHUS M CpPaBHEHUS >KHBBIX
00BEKTOB);

MPUMEHATh METOJbI Ouojoruu (HAOIIOJEHWEe, OMUCaHWe, Kiaccu(ukanus, W3MepeHue,
OKCIIEPUMEHT): IPOBOAUTH HAOTIOCHHSI 32 OpraHN3MaMHU, OMHUCHIBATh OMOIOTHYECKHE OOBEKTHI,
MPOLECCHl U SIBICHHUSA, BBIMOIHITH OHMOJOTMYECKUI PUCYHOK M H3MEpeHHE OHOIOrMYecKUx
00BEKTOB;

BJa/eTh MpUEMaMH pabOThl C JIYMOW, CBETOBBIM M LHUQPPOBBIM MHKPOCKONAMH IpU
paccMaTpUBaHUU OUOJOTHYECKUX OOBEKTOB;

coOmoaTh mpaBwiia 0€30MacCHOTO Tpylda MpH paboTe ¢ ydyeOHBIM M J1a0OPaTOPHBIM
o0opy/soBaHHEM, XUMHUYECKOW TIOCYIOH B COOTBETCTBUHM C HHCTPYKIHMSIMH Ha YpPOKE, BO
BHEYPOUHOI1 1eATEIbHOCTH;



UCIIOJIb30BaTh MPHU BBHIOJHEHUU YYEOHBIX 3aJlaHU HAyYHO-TIOMYJSPHYIO JIMTEPATypy IO
Ouosioruu, cripaBo4YHble MaTepHuasbl, pecypcsl MIHTepHeTa;

CO3/1aBaTh IHCHBMEHHBIE M YCTHBIE COOOLICHMS, HCIONb3YS TOHATHHHBIN ammapaT
U3y4aeMoro paszjena OuOJOTHH.

[IpenmerHbIe pe3yiabTaThl OCBOEHHUS MPOTPAMMBI IO OMOJIOTUH K KOHIy OOy4YeHHS 6 6
Knacce:

XapakTepru30BaTh OOTAHUKY KaK OMOJOTMYECKYI0 HayKy, €€ pas3ziesbl U CBSI3U C JPYTUMHU
HayKaMH U TEXHHUKOU;

IIPUBOJUTH PUMEPHI BKIIaJ1a poccuiickux (B ToM uucie B. B. [lokyuaes, K. A. Tumupszes,
C. I'. HaBamun) u 3apy0exHbIX yu€HbIX (B ToM uucie P. 'yk, M. Mansnuru) B pa3BUTHE HAYK O
pacTeHHUsX;

OPUMEHATh OMOJIOrHYecKHe TEPMHUHBI U HOHATHUS (B TOM yHcie: 00TaHUKA, pacTUTENIbHAs
KJIETKA, PAcTUTENIbHAsI TKaHb, OPTaHbl PAaCTEHUI, CUCTEMa OpraHOB PAcTEHHsS: KOPEHb, M0Oer
IIOYKA, JIUCT, BHMJIOU3MEHEHHBIE OpPraHbpl, LBETOK, IUIOJ, CEMs, PACTUTEIbHBIA OPraHU3M,
MHUHEpAJIbHOE MUTaHWe, (OTOCHHTE3, JbIXaHHE, pPOCT, pa3BUTHE, pPAa3MHOXKEHHUE, KIIOH,
pa3ipakuMoOCTh) B COOTBETCTBUU C ITOCTABJICHHOM 3ajjaueil U B KOHTEKCTE;

ONMCHIBATh CTPOEHUE U KU3ZHENCATEIbHOCTb PACTUTEIBHOIO OpraHu3ma (Ha IHpumepe
HOKPBITOCEMEHHBIX MJIM LIBETKOBBIX): IOIJIOLIEHHE BOJIbl U MUHEpaJIbHOE MUTAaHUE, (POTOCUHTES,
JbIXaHUE, TPAHCIOPT BELIECTB, POCT, PAa3MHOKEHUE, Pa3BUTHUE, CBSA3b CTPOCHUS BET€TaTUBHBIX U
IeHEePAaTUBHBIX OPraHOB PACTEHUN C UX PYHKIUSAMU;

pa3nuyaTh M ONKCHIBATH KUBBIC M TepOapHbIe 9K3eMIUIIPHI PACTEHHI M0 33JaHHOMY TUIaHy,
YaCTH pacTEeHU 10 U300pakeHUAM, CXeMaM, MOJIEIISIM, MYJISDKaM, pesibe(hHbIM TaOauLaM;

XapaKTepu30BaTh MPU3HAKU PACTEHUN, YPOBHHM OpPraHU3alMM PAaCTUTEILHOTO OpraHu3Ma,
YaCTU PACTEHUN: KIIETKH, TKaHU, OpraHbl, CACTEMbI OPIaHOB, OPTaHU3M,;

CpaBHMBATh PACTUTENbHbIE TKAHU U OPTaHbl PACTEHUM MEXay COOOI;

BBIMOJIHATh MPAKTUYECKHE M JIabopaTopHble paboThl 1o Mopdonoruu u (GpU3NOIOTUU
pacTeHuii, B TOM uucie paboOThl ¢ MHUKPOCKONOM C TMOCTOSIHHBIMU ((PUKCHPOBAHHBIMH) U
BpPEMEHHBIMU MUKpOIIpenapaTaMy, Uccie10BaTeIbCKiue paboThl C UCIIOIb30BaHHEM MPUOOPOB U
MHCTPYMEHTOB LIU(POBOH J1abopaTopuu;

XapaKTepU30BaTh IPOLIECCHl KU3HEAEATEIbHOCTH PpACTCHUI: IOIJIOLIEHHE BOABI U
MUHEPAJIbHOE MHUTaHUE, (OTOCUHTE3, AbIXaHWE, POCT, Pa3BUTHE, CIOCOObI €CTECTBEHHOTO U
UCKYCCTBEHHOT'O BETETAaTUBHOIO pPa3MHOXKEHUs, CEMEHHOE pa3MHOXKeHHe (Ha mpumepe
MOKPBITOCEMEHHBIX, HJIN I[BETKOBBIX);

BBISBIISATh NPUYMHHO-CJIECTBEHHBIE CBSI3M MEXIY CTPOCHHEM M (YHKIMSIMU TKaHEH M
OpPraHOB PACTEHU, CTPOCHUEM U KU3HEAECATEIbHOCTHIO PACTECHHUIA;

KJIaccu(UIIUPOBATh PACTEHHS U UX YaCTH 110 pa3HbIM OCHOBAHUSIM;

OOBSACHATH POJb PAaCTEHUIl B MPHUPOJE W KU3HU 4YEJOBEeKa: 3HaYyeHHe (POTOCHHTE3a B
IOpUPOJIE M B JKU3HU YeJOBEKa, OMOJIOTMUECKOE M XO3SHCTBEHHOE 3HAUYE€HUE BUIAOM3MEHEHHBIX
1no0eroB, X0351iICTBEHHOE 3HAYEHNE BET€TATUBHOIO Pa3MHOKEHUS;

IPUMEHATh TIOJYy4YEHHBIE 3HAHWS U1 BBIPAIIMBAHMS W Pa3MHOXKEHUS KYJIbTYpPHBIX
pacTeHu;

UCIIOJIb30BaTh METO/bl OMOJIOTMU: MPOBOJIUTH HAOIIOJCHUS 32 PACTEHHSIMH, OIHCHIBATH
pacTeHUs U UX YaCTH, CTAaBUTh MPOCTEUIINE OMOJIOTUYECKUE OMBITHI U SKCIIEPUMEHTHI;

coOmoaTh mMpaBmia 0€30MacHOro Tpyxa NHpu padoTe ¢ y4eOHbIM M J1aOOpaTOPHBIM
000pyIOBaHUEM, XMMHUYECKOH MOCYIO0M B COOTBETCTBUM C HHCTPYKLHUSMH Ha YPOKE U BO
BHEYPOUYHOU AEATEIBbHOCTH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX IpUMEpax CBsA3b 3HAHWH OMOJIOTHMM CO 3HAHUSIMHU I10
MaTeMaTHKe, reorpaduu, TEXHOJIOTHH, TPEIMETOB TYMAaHUTAPHOTO IUKJIA, PA3IMYHBIMU BUAAMU
HCKYCCTBA,



BJIAJETh NMpUEMaMU pabOThI ¢ buosornyeckoil nHdopmarmeii: GopMyaupoBaTh OCHOBAHHS
JUIsL W3BJICYEHUA M 0000meHus HHPOpMAIMK U3 JBYX MCTOYHUKOB, IPEoOPa3oBbIBATH
WH(OPMAIIHIO U3 OJHON 3HAKOBOU CHCTEMBI B IPYTYIO;

co3/aBaTh MHCbMEHHBIE M YCTHBIE COOOIICHMS, HWCIIOJb3Yys MOHATHUIHBIA ammapar
M3y4aeMOTo pasjiena OuoJIOTHH.

[IpenMeTHbIe pe3yNbTaThl OCBOSHHUS MPOrpaMMBbl MO OMOJIOTUU K KOHIy OoOydeHus 6 7
Knacce.

XapaKTepu30BaTh NPUHLUIIBI KJIacCU(UKAIMU PACTEHUN, OCHOBHBIE CHCTEMaTHYECKHE
Ipynnbl  pacTeHU (BOJOPOCIM, MXHM, IUIAyHbI, XBOLIM, M[AallOPOTHUKU, TI'OJOCEMEHHBIE,
MOKPBITOCEMEHHBIE WUJIH LIBETKOBBIC);

IIPUBOJUTH IPUMEPHI BKJIa1a poccuiickux (B ToM uncie H. Y. Basunos, U. B. Muuypun) n
3apyOexHbIX (B ToM uncie K. Jlunneit, JI. [1actep) yu€HbIx B pa3BuTHE HAyK O paCTCHHSIX, Ipudax,
TUIIatHUKAX, OaKTepHsIX;

MPUMEHSTh OUOJIOTUYECKUE TEPMUHBI U TMOHATHS (B TOM 4Mcie: OOTaHMKA, 3KOJIOTHUS
pacTeHui, MUKOJIOTUs, OaKTEpUOJIOTUs, CUCTEMATHKA, LIAPCTBO, OT/EN, KJIacc, CEMEMCTBO, poJ,
BUJ, KM3HEHHas (opma pacTeHuii, cpela OOWUTAHUS, PACTUTEIBHOE COOOIIECTBO, BBHICIINE
pacTeHMsl, HU3ILIUE PACTEHUs, CIOPOBBIE PACTEHHs, CEMEHHbIE pPAaCTEHHUS, BOJOPOCIH, MXH,
IUTayHBI, XBOIIYW, MAMOPOTHUKU, TOJOCEMEHHbIC, TOKPHITOCEMEHHBIC, OaKTepuu, TPHUOBHI,
JIMIIAWHUKHA ) B COOTBETCTBHH C TTOCTABIICHHOM 3a7aueii 1 B KOHTEKCTE;

pa3anyaTh U OMHUCKHIBATH )KUBBIC U repOapHble SK3EMIUIAPHI paCTEHUI, YaCTH PACTEHHI 10
U300paKeHMSIM, CXeMaM, MOJIEIISIM, MYJIsDKaM, pelbe@HBIM TabIuIaM, TpuObI IO U300PaKEHHSIM,
cXemam, MyJisikam, OaKTepHH 1Mo U300paKEeHUIM;

BBISIBJISITH IPU3HAKU KJIACCOB MOKPBITOCEMEHHBIX MM IIBETKOBBIX, CEMEICTB JBYI0JIBHBIX
Y OJTHOJIOJIBHBIX PACTEHUM;

ONpEeNATh CHUCTEMATHYECKOE IIOJIOKEHHWE PACTUTEIBbHOIO0 OpraHu3Ma (Ha IpUMepe
MOKPBITOCEMEHHBIX, WJIN IIBETKOBBIX) C TOMOILBIO ONPEIEIUTEIbHOW KapTOUKH;

BBIMOJHATh TpakTUYecKue U JadopaTopHble pabOThl MO CHUCTEMATHKE pacTeHH,
MHUKOJIOTUM W MHUKpPOOMOJOTMH, B TOM 4YHCIE PabOThl C MHKPOCKONOM C TMOCTOSHHBIMHU
(¢pukcupoBaHHBIMM) M BpPEMEHHBIMM MHKpOIIpenapaTaMH, HCCIeI0BaTeIbCKUe padboThl C
UCIOJIb30BaHUEM MTPUOOPOB U MHCTPYMEHTOB LIM(POBOIL 1abopaTopuu;

BBIJIETISITH CYILIECTBEHHBIE IPU3HAKU CTPOCHUS U )KU3HEAEATEIbHOCTH PaCTeHU, OaKTepHil,
IpuOOB, TUIIAHHUKOB;

NPOBOAMTH ONHMCAHWE M CpaBHUBATh MEXAY COO0OW pacTeHus, rpuObl, JIHIIAWHUKH,
OaKkTepHH 10 3aJaHHOMY IUIaHy, J1e1aTh BBIBO/bI HA OCHOBE CPABHEHUS;

ONKCHIBATh YCIOXHEHHE OpraHU3alliy PacTeHUI B X0Ji€ IBOJIOLUU PACTUTEIHLHOTO MUpPa
Ha 3eMiie;

BBISIBJISITH  YEPTHl TMPUCIOCOOJIEHHOCTH pAacTeHU K cpene oOOuTaHUs, 3HAYEHHE
HKOJIOTHYECKUX (DaKTOPOB [T pacTeHHIA;

XapaKTepu30BaTh PAaCTUTENbHbIE COOOIIECTBA, CE30HHBIE U MOCTYNATEIbHbIE U3MEHEHUS
pPacTUTENBHBIX COOOIIECTB, PACTUTEIBLHOCTD (PACTUTENBHBIN ITOKPOB) MPUPOIHBIX 30H 3EMIIH;

MPUBOJUTH MPUMEPHI KYJIBTYPHBIX PACTEHUN U UX 3HAYEHHE B KU3HU YEJIOBEKA, TOHUMATh
IIPUYUHBI U 3HaTh MEPHI OXPaHbI PACTUTEIBHOTO MUpa 3EMIIH;

PacKpbIBaTh POJb PACTCHHM, TPUOOB, JTUIIAWHUKOB, OaKTEPH B MPUPOIHBIX COOOIIECTBAX,
B XO3HCTBEHHOU JEATEIbHOCTH YEJIOBEKA U €r0 II0BCEIHEBHOU KU3HY;

JEMOHCTPUPOBATh HA KOHKPETHBIX MTPUMEpaX CBsI3b 3HAHUU MO OMOJIOTUU CO 3HAHUSIMHU 110
MaTteMaTHke, (u3nke, reorpaduu, TEXHOJOTHUH, JHUTEpPaType, U TEXHOJIOTUH, MPEIMETOB
TYMaHUTapHOIO LIUKJIA, pa3JUYHbIMA BUAAMU UCKYCCTBA;

UCIIOJIb30BaTh METOJIbI OMOJIOTHUHU: MPOBOAUTH HAOMIONEHUS 32 pacTEHUsIMU, OaKTEpUIMH,
rpubamu, JHIIAHUKAMH, OINHUCHIBaTh MX, CTaBUTh MpOCTEHIINe OUOJOTHYECKHE OIBITHl U
AKCIIEPUMEHTHI;



coOmoaTh mMpaBmia 0€30MacHOro Tpyna Npu padoTe ¢ y4eOHbIM M Ja0OpaTOPHBIM
000pyOBaHUEM, XMMHUYECKOH MOCYIO0M B COOTBETCTBUM C HHCTPYKLHUSMH Ha YPOKE U BO
BHEYPOUYHOU AEATEIbHOCTH;

BJAJETh IpUEéMaMu paboThl ¢ HHGOpMaLue: GopMyJINpOBaTh OCHOBAHUS JIsl 3BIICUEHUS
1 00001IeHus NHPOPMALIUU 13 HECKOIBKUX MCTOYHUKOB (2—3), mpeoOpazoBbIBaTh HHPOPMALIUIO
U3 OJTHON 3HAKOBOM CUCTEMBIB IPYT'YIO;

CO3/1aBaTh IHCHBMEHHBIE M YCTHBIE COOOUICHMS, WCIONb3YS TMOHATHHHBIN ammapaT
U3y4yaeMoro pasjena OHOJOrMM, CONPOBOXKIATh BBICTYIUIEHHE IIpe3eHTalued ¢ ydérom
0CcOOEHHOCTEH ayTUTOPHH 00YUYAIOIIUXCS.

[IpenmerHble pe3yiabTaThl OCBOEHHUS MPOTrPAMMBbI 110 OMOJIOTMM K KOHIy OOy4yeHus 6 &
Knacce:

XapaKTepu30BaTh 300JI0THI0 KaK OMOJIOTHYECKYIO HAayKy, €€ pa3fielibl U CBs3b C IPYTUMHU
HayKaMU U TEXHHUKOM;

XapakTepu3oBaTb MNPUHIMIBI  KJacCU(UKALUUM KUBOTHBIX, BMJl KaK OCHOBHYIO
CUCTEMATUYECKYI0 KaTErOpUIO, OCHOBHbBIE CUCTEMATUYECKUE IPYMIbl KUBOTHBIX (IIpOCTEHIINE,
KUIIEYHOIIOJIOCTHBIE, IJIOCKHUE, KPYIVIbIe M KOJIbYaTble YEepBU, UYJIEHUCTOHOTHE, MOJUIIOCKH,
XOpZOBBIE);

MPUBOAUTH TPUMEPHI BKJIaaa poccuiickux (B Tom umcie A. O. KoameBckuii, K. .
CkpsiOun) u 3apyoexHbIX (B ToM uncie A. Jleenryk, XK. KioBwe, O. I'ekkeinb) yu€HbIX B pa3BUTHE
HaYK O KUBOTHBIX;

IPUMEHSTh OUOJIOTUYECKUE TEPMUHBI M TOHATUSA (B TOM YHCIE: 300JI0THUS, IKOJIOTHS
KUBOTHBIX, 9TOJIOT U, 1aJI€0300JI0TUsl, CUCTEMaTHKa, LIapCTBO, TUII, OTPsL, CEMEUCTBO, PO/, BUJ,
YKUBOTHAsI KJIETKA, )KUBOTHAs TKaHb, OPTraH KUBOTHOT'O, CUCTEMBI OPTraHOB )KMBOTHOT0, YKUBOTHBIN
OpraHu3M, MUTaHUE, AbIXaHUE, POCT, pa3BUTHE, KPOBOOOPAIIIEHHE, BbI/IEIEHUE, OII0Pa, ABHIKEHHE,
pa3MHOXXEHHE, MapTEHOTeHe3, pa3pakUMOCThb, peQuieKC, OpraHbl YYyBCTB, IOBEJIEHHUE, Cpena
o0uTaHus, IPUPOIHOE COOOIIECTBO) B COOTBETCTBUU C ITOCTABICHHOM 3ajjaueil U B KOHTEKCTE;

packpbIBaTh OOIIME NMPU3HAKH >KUBOTHBIX, YPOBHH OpraHU3alMM >KMBOTHOTO OpPTraHH3Ma:
KJIETKH, TKAHH, OPT'aHbl, CHCTEMbl OPTaHOB, OPIaHU3M;

CpaBHMBATh )KUBOTHBIE TKAHU M OPraHbl KUBOTHBIX MEXKIY COOOM;

OIMCHIBATh CTPOCHUE U JKU3HENEATENBHOCTh )KUBOTHOTO OpraHU3Ma: OIopy U JABUXKECHHUE,
NUTaHKUE U NMUIIEBapEeHUE, TbIXaHUE U TPAHCIIOPT BELIECTB, BbIIETICHHUE, PETYIISIUIO U [TOBE/ICHHUE,
POCT, pa3MHOXEHHUE U Pa3BUTHE;

XapaKTepu30BaTh MIPOLIECCHI KU3HEJEATEIIbHOCTH YKUBOTHBIX M3y4aeMbIX
CUCTEMATUUYECKUX TPYNI: JBHXEHHUE, NMUTAHWUE, JIBIXaHUE, TPAHCIIOPT BEILECTB, BBIJCIICHUE,
pEryJsiuio, MOBeACHNUE, POCT, Pa3BUTHE, PA3MHOKECHHE;

BBISBJISITH IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MEKIY CTPOCHUEM, KU3ZHEIESATEIBHOCTBIO U
cpenoif 0OUTaHUs KUBOTHBIX U3Y4aeMbIX CUCTEMATUYECKUX TPYIII;

pa3inyaTth W OIMUCHIBATh >KUBOTHBIX H3YyYaeMbIX CHUCTEMATHUECKUX TIpYII, OTAEIbHbIE
OpraHbl M CHCTEMbl OPraHOB II0 CXEeMaM, MOJENsIM, MyJskaMm, pelbedHbIM Tabiuiam,
IPOCTEUIINX — M0 U300PAKEHUSAM;

BBISIBJISITH TMPHU3HAKU KJIACCOB UJIEHHCTOHOTUX M XOPOBBIX, OTPSAOB HACEKOMBIX U
MJIEKOITUTAOLIHX;

BBIMOJHATh TpakTHUYeCKWe U JadopaTopHble paboOThl MO MOpP(GOJIOrHH, aHATOMMHH,
(U3MOTIOTHH U TOBEIEHHUIO )KUBOTHBIX, B TOM YHCIE pabOThl ¢ MUKPOCKOIIOM C MOCTOSIHHBIMU
(pukcHMpOBaHHBIMHA) W BPEMEHHBIMH MHKpPOIpENapaTaMu, HCCIEI0BATEIbCKAE PAaOOTBI C
UCIIOJIb30BaHUEM MTPHOOPOB U MHCTPYMEHTOB 1M (PPOBOI TabopaTopuy;

CpaBHUBAaTh NPEICTABUTEIEH OTIECIBHBIX CHUCTEMATUYECKUX TPYIIN JKUBOTHBIX M JI€JIaTh
BBIBOJIbl HA OCHOBE CPaBHEHUS;

KJIaccu(pUIUpPOBaTh KHUBOTHBIX HA OCHOBAaHUHM OCOOEHHOCTEHN CTPOEHMUS;

OTKCHIBATH YCIIOKHEHHE OpPraHU3alMy )KUBOTHBIX B XO0JI€ 9BOJIIOLUH KHUBOTHOTO MHpa Ha
3emie;



BBISBIISATH YEPThl TMPHUCIIOCOOJEHHOCTH JKUBOTHBIX K CpeAe OOuTaHMs, 3HAUYECHUE
9KOJIOTMYECKHUX (aKTOPOB AJIsl KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3U )KMBOTHBIX B IPUPOAHBIX COOOIIECTBAX, IETI MUTAHUS;

yYCTaHABIMBAaTh B3aWMOCBSI3M JKMUBOTHBIX C PACTEHUSAMH, TPUOAMHM, JIMIIAHHUKAMU H
OaKTepHsIMH B IPUPOIHBIX COOOIIECTBAX;

XapaKTepu30BaTh JKUBOTHBIX MPUPOJIHBIX 30H 3eMJIHM, OCHOBHBIE 3aKOHOMEPHOCTHU
pacnpoCTpaHEHUs )KUBOTHBIX 110 TUIAHETE;

pacKpbIBaTh POJIb )KUBOTHBIX B MPUPOTHBIX COOOLIECTBAX;

pacKpbIBaTh POJb JOMAIIHUX M HENPOAYKTUBHBIX JKMBOTHBIX B JKM3HU 4YEJIOBEKA, POJIb
IIPOMBICIIOBBIX KHUBOTHBIX B XO3HCTBEHHOM J1€ATEIHLHOCTHU YeJIOBEKA U €ro MOBCEAHEBHOM KU3HHU,
OOBSACHATH 3HAYEHUE KUBOTHBIX B IIPUPOJIE U )KU3HU YEJIOBEKA;

UMETh MPECTABICHUE O MEPOIPHUITHIX IO OXPaHe KUBOTHOT'O MUPA 3eMIIH;

JEMOHCTPUPOBATh HA KOHKPETHBIX MIPUMEPAX CBI3b 3HAHUN 110 OMOJIOTUU CO 3HAHUSMU 110
MaTemartuke, (pU3MKe, XUMUHU, reorpaduu, TEXHOJIOTUU, MPEIMETOB T'YMAaHUTAPHOTO IIMKIIOB,
Ppa3IUYHBIMU BUJAAMH UCKYCCTBA;

UCIOJIb30BaTh METOJbI OMOJIOTHUU: MPOBOAUTH HAOMIOJEHUS 32 )KHUBOTHBIMH, OMHCHIBATH
JKUBOTHBIX, UX OPTaHbl U CUCTEMbl OPraHOB; CTaBUTb MPOCTEUIINE OMOJIOIMYECKUE OIbBITHI U
9KCIIEPUMEHTHI;

coOmoaTh mpaBmia 0e30macHOro Tpyxa Npu padoTe ¢ y4eOHBIM M J1aOOpaTOPHBIM
00opy/s0oBaHHEM, XUMHUYECKOW TOCYIO0H B COOTBETCTBUU C HUHCTPYKIUSMU Ha YpPOKE U BO
BHEYPOUHOM J1€ATEIbHOCTH;

BJIa/IeTh puéMaMu paboThl ¢ MHPOpMaIHe: GopMynrpoBaTh OCHOBAHHUS JIJIsl U3BJICUCHUS
1 000011eHus HH(OPMaLUU U3 HECKOJBKUX (3—4) HCTOYHUKOB, TPE0Opa3OBbIBaTh HHPOPMAIUIO
13 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3laBaTh MHCbMEHHBIE M YCTHBIE COOOIIEHMS, HCIONb3ysd TMOHATUWUHBIN ammapar
U3y4yaeMoro pasjena OHOJOTHM, CONPOBOXIATh BBICTYIUIEHHE TIpe3eHTanued ¢ ydérom
0COOEHHOCTEHN ayIUTOPHH O0YUAIOIINXCS.

[IpeamerHble pe3yiabTaThl OCBOEHHUS MPOTrPaMMBl 10 OHMOJIOTUM K KOHIy OOy4deHus ¢ 9
Knacce:

XapaKTepu30BaTh HAYKH O YeJIOBEKe (aHTPOIOJIOTHIO, AaHATOMUIO, (PU3UOIIOTHIO, MEUIIUHY,
TUTHEHY, SKOJIOTHIO Y€JI0BEKa, ICUXOJIOTHIO) U UX CBSI3U C IPYTUMHU HAYKaMU U TEXHUKOM;

OOBSICHATH IOJIOKEHHE YeNIOBeKa B CHCTEME OPraHMYeCKOro MHpa, €ro MPOUCXOKICHHUE,
OTJIMYMSI YEIOBEKa OT KUBOTHBIX, TPUCIIOCOOIEHHOCTh K Pa3IMYHBIM SKOJOTHYECKUM (aKkTopam
(uemoBeueCKUE pachl M AN TUBHBIE THUITBI JIOAEH), POACTBO YEIIOBEUECKUX pac;

PUBOJUTH MPUMeEpPHI BKIaga poccuiickux (B Tom yucie U. M. Ceuenos, U. I1. [1aBnos, U.
W. Meunukos, A. A. Yxromckuii, [1. K. AHoxuH) u 3apyOexHbix (B ToMm uucie Y. ['apseit, K.
bepnap, JI. Tlactep, Y. JlapBuH) y4€HBIX B pa3BUTHE MPEACTABICHHN O MPOUCXOXKJICHUU,
CTPOEHHH, KUZHEJEATEIbHOCTH, TIOBEIEHNH, SKOJIOTHH YEII0OBEKA;

NPUMEHSTh OMOJIOTHYECKHE TEPMUHBI U TIOHATHS (B TOM YHCIIE: LIUTOJOTHUS, TUCTOJIOTHUS,
aHaTOMMsI 4YeNoBeKa, (PM3MOJIOTUS YeJNOBEKa, TMTMEHA, aHTPOMOJOIHUs, SKOJOrHs 4YeJOBeKa,
KJIETKa, TKaHb, OpraH, CUCTEMa OpPraHOB, MUTaHUE, JbIXaHUE, KpoBOOOpalleHne, 0OMeH BEIECTB
U NpEeBpallleHNue dHEPruu, IBUKEHHE, BBIIEICHHUE, POCT, Pa3BUTHE, IIOBEIEHUE, PAa3MHOKEHUE,
pa3apaXuMoCTh, PETYJSAIUs, TOMEOCTa3, BHYTPEHHSs Cpela, UMMYHHUTET) B COOTBETCTBHH C
MMOCTaBJICHHOM 3aJaueii M1 B KOHTEKCTE;

MIPOBOJIUTH OIKCAHHWE TIO BHEIIHEMY BHUAY (M300pakKeHHIO), cXemMaM OOIIUX IMPU3HAKOB
OpraHM3Ma 4eJIOBEKa, YPOBHEM €ro OpraHu3alMu: KJIETKH, TKaHW, OpraHbl, CUCTEMbI OPIaHOB,
OpTraHu3M;

CpPaBHUBATH KJIETKU Pa3HbIX TKAHEH, TPy TKaHE#, OpraHbl, CHCTEMbI OPTraHOB YEJIOBEKA;
MPOLIECCHI KU3HEACSITETLHOCTH OpraHU3Ma UeloBeKa, JIeJIaTh BHIBOJIbI HA OCHOBE CPaBHEHUS;

pa3nudaTh OWMOJOTHMYECKH AaKTUBHBIC BeEIIECTBAa (BUTaMHUHBI, ()EPMEHTHI, TOPMOHBI),
BBISIBJISITH UX POJIb B Ipoliecce 0OMeHa BEIIECTB U MPEBPAICHUS SHEPTUH;



XapaKkTepru30BaTh OMOJIOTMYECKHE MPOLECCH: OOMEH BEIIECTB U NMPEBpAIICHUE SHEPTHH,
NUTaHWe, IbIXaHUE, BBIJECIIEHUE, TPAHCHIOPT BEIIECTB, IBUKEHHE, POCT, PEryisuus (QyHKUIUH,
UMMYHUTET, IOBEICHUE, PAa3BUTHE, PAa3MHOKEHHIE YeTIOBEKa;

BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U MEX]y CTPOCHHUEM KJIETOK, OPraHOB, CHCTEM
OpPraHOB OpraHM3Ma YeJIOBEKa M UX (YHKUUSAMH, MEKIY CTPOCHHEM, >KU3HEICSITEIbHOCTHIO U
cpenoif 0OUTaHUS YeIIOBEKa;

OPUMEHATh OHOJOTMYECKHE MOJENU JJsl BBISBICHHS OCOOCHHOCTEH CTPOCHUS U
(GYHKIIMOHUPOBAHMSI OPraHOB U CUCTEM OPraHOB UEJIOBEKa;

OOBSICHATH HEHPOTyMOPAIBbHYIO PETYISALUIO MPOIECCOB KU3HEACATEIBHOCTH OpTraHUu3Ma
YeJI0BEeKa;

XapaKTepu30BaTh U CPaBHUBATH OE3YCIOBHBIE U YCIOBHbIE pe(IeKChl, HACIEICTBEHHBIC U
HEHACIIEJICTBEHHBIE TPOrpaMMBbl TOBEACHHS, OCOOEHHOCTH BBICIIEH HEPBHOW JIESTENbHOCTU
YeNoBeKa, BHIBI MOTPEOHOCTEH, MaMsTH, MBIIUICHHUS, PEYd, TEMIIEPAMEHTOB, SMOLWH, CHA,
CTPYKTYpY (DYHKIHMOHAIBHBIX CHCTEM OpTraHM3Ma, HalpaBICHHBIX Ha JOCTH)KEHUE IOJIE3HBIX
PUCIIOCOOUTENFHBIX PE3YIIbTATOB;

pa3inyaTh HACJIEICTBEHHBIE M HEHACIEACTBEHHbIC (MH(PEKUMOHHbIC, HEMH(PEKIMOHHbIE)
3a007eBaHNUs 4YEJIOBEKa, OOBACHATH 3HAYCHHE Mep MNPOMOWIAKTHKH B TPEAYNPEKICHUN
3a00JIeBaHUH YETIOBEKa;

BBIMIOJIHATh TIPAaKTHYECKWe u JabopaTopHble pabOTBHl MO MOPQOIOTHH, aHATOMHH,
dbuznoNoruu M MOBEICHUIO YeJIOBEKa, B TOM YHCIIe pabOThl C MHUKPOCKOIOM C MOCTOSHHBIMU
(uxcupoBaHHBIMM) ¥ BpPEMEHHBIMH MHKpOIIpENapaTaMu, HCCIeI0BaTeIbCKHE paboThl C
MCIOJIb30BaHUEM MPUOOPOB U HHCTPYMEHTOB LIU(POBOH 1ab0opaTopuu;

pemaTh Ka4eCTBEHHBIE M KOJHMYECTBEHHBIC 3aJaud, HCIIOJIb3YS OCHOBHBIE TOKA3aTeNH
3/I0pOBbsI YeNIOBEKA, IPOBOJIUTH PacUEThl U OLIEHUBATh MOJy4YCHHbIE 3HAYCHMUS;

apryMEHTHPOBATh OCHOBHBIE MPUHIUIIBI 3[JOPOBOTO 00pasza >KU3HU, METOJBI 3aIIUTHl U
YKpPEIUIEHUsI 3/10pOBbSl 4eJOBEKa: COAJaHCUPOBAHHOE MHUTAHUE, COOJIIOJICHHE MpaBWJI JIMYHOU
TUTUEHBI, 3aHATHSA QU3KYJABTYPOH U CHOPTOM, paliOHAIbHAs OpraHM3alus TpyAa W
MOJTHOLIEHHOTO OT/IbIXa, TO3UTHUBHOE SMOLIMOHAIBHO-TICHXUUECKOE COCTOSHUE;

UCTIONIB30BaTh MPHOOPETEHHBIC 3HAHUS M YMEHHs ISl COONIONEHUsS 3I0pOBOTO 00Opasa
JKU3HU, COATaHCHPOBAHHOTO MUTaHUS, (QU3NYECKON aKTHBHOCTH, CTPECCOYCTOWYMBOCTH, AJIS
UCKJTFOUEHHSI BPETHBIX TIPUBBIYEK, 3aBHCUMOCTEI;

BJIaJICTh MPUEMAMHU OKa3aHUs IIEPBOM MTOMOIIM YEJIOBEKY ITPH IMOTEPE COZHAHUS, COTHEUHOM
U TEIJIOBOM YJape, OTPABJICHUH, YTOIUICHUH, KPOBOTEYCHUH, TPAaBMaxX MATKHX TKaHEW, KOCTeH
CKeJleTa, OpraHOB YyBCTB, 0’KOTaX U OTMOPOXKEHUSX;

JIEMOHCTPHPOBATh HAa KOHKPETHBIX MPUMepax CBSA3b 3HAHUH HAYK O YEIIOBEKE CO 3HAHUSIMHU
IPEMETOB €CTECTBEHHO-HAYYHOTO0 M TYMAaHHUTApHOTO IMKJIOB, Pa3IMYHBIX BUIOB HCKYCCTBA,
TEXHOJIOTUH, OCHOB 0€30TIaCHOCTH JKU3HEACITETbHOCTH, PU3NIECKON KYIIbTYPHI;

UCIIOJIb30BaTh METObI OMOJIOTHU: HAOII01aTh, U3MEPSTh, OMMCHIBATh OPraHNU3M YEJIOBEKa
U TIPOIECCHl €ro >KU3HEICSTEIBHOCTH, IMPOBOAUTH MPOCTEUIINE HCCIEOBAHUS OpraHW3Ma
YeNoBeKa U OOBSICHITH UX PE3yIbTaThI;

coOnrofarh mnpaBuiaa 0€30MacHOro TpyAa MpH pabore ¢ y4eOHbIM M J1TaOOPaTOPHBIM
000pyI0BaHUEM, XHMHYECKOH MOCYI0M B COOTBETCTBUM C HMHCTPYKLUHUSMH Ha YpOKE U BO
BHEYPOYHOM NIESATETHHOCTH;

BIIQJIeTh IpuéMaMu paboThl ¢ HHPOpMaIHei: GopMyTHpoBaTh OCHOBAHHUS JIJIsl H3BJICUCHUS
1 00001eHNsT HHPOPMAITUK U3 HECKOJIBKHX (4—5) HCTOYHHUKOB; TPeoOpa30BhIBATh HHGOPMAIIHIO
13 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3laBaTh MHCbMEHHBIE M YCTHBIE COOOIICHMS, HCIIOJb3Yys MOHATHHHBIA ammapar
U3Y4EHHOTO pa3ziena OHOJOTHM, CONPOBOXKIATh BBICTYIUIGHHE TIpe3eHTalued ¢ ydéTom
OCOOEHHOCTEH ayTUTOPHH O0YJAIOIIHXCS.



TEMATHUYECKOE IIVIAHUPOBAHUE
5 KJIACC

Ne
n/n

HaunmeHoBaHue pa3iesioB U TeM
NPOrpamMMBsl

KoangecTBo yacoB

KonTpoabHbie

Bcero
padoTbI

IMpakTH4yeckne
padoThI

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

buonorus — Hayka o JKUBOM IpUPOAE

PDII https://resh.edu.ru/
Nudoypok
https://infourok.ru/
MynbTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmuoreka LIOK
https://m.edsoo.ru/7f413368

Mertoap! U3y4eHHs! )KUBOU ITPUPOABI

PDO1I https://resh.edu.ru/
HNudoypok
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmuoreka IIOK
https://m.edsoo.ru/7f413368

OpraHu3msl — Tesna )KUBOM PUPOIBI

10

15

PO1I https://resh.edu.ru/
HNudoypok
https://infourok.ru/
MynbsTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

bubmuoreka LIOK
https://m.eds00.ru/7f413368

OpFaHI/I3MI)I " cpcaa oOuTaHus

0.5

PDII https://resh.edu.ru/
HNudoypok
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmuoreka LIOK
https://m.edsoo.ru/7f413368

[Ipupoansie coobmiecTBa

KuBas mpupoja 1 4emoBex

PesepBHOE Bpems

0.5

PO1I https://resh.edu.ru/
HNudoypok
https://infourok.ru/
MynbTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmuoreka IIOK
https://m.edsoo.ru/7f413368

PO1I https://resh.edu.ru/
HNudoypok
https://infourok.ru/
MynbTrypoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmuoreka IIOK
https://m.edso0.ru/7f413368

PO https://resh.edu.ru/
HNudoypok
https://infourok.ru/



https://m.edsoo.ru/7f413368
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/
https://infourok.ru/

OBLIEE KOJIMYECTBO YACOB I1O
[NPOIT'PAMME

6 KJIACC

Ne
n/n

HaumeHoBaHMe pa3aesioB U TeM
NporpamMmbl

34 0

KoaunuecTBo yacoB

KoHTpoJbHbIe

Bcero
padoThI

3.5

IIpakTuyeckue
padoThI

MynbTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6nmoreka IJOK

https://m.edso0.ru/7f413368

DJleKTPOHHbIE
(uudgposbIe)
o0pa3oBaTesibHbIE

pecypchl

PacturenpHbli opranuzm

15

POII https://resh.edu.ru/
Hudoypox
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmmoreka [IOK
https://m.edsoo.ru/7f4148d0

Crpoenune u MHOTOOOpasue
MOKPBITOCEMEHHBIX PACTEHUI

11

35

POII https://resh.edu.ru/
Hudoypox
https://infourok.ru/
MynpTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6nmoreka IJOK
https://m.edso0.ru/7f4148d0



https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4148d0
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4148d0

KuzHenesTenbHOCTh PACTUTEIEHOTO
opraHu3ma

14

POII https://resh.edu.ru/
HNudoypok
https://infourok.ru/
MynbTypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmmoreka [JOK
https://m.edsoo.ru/7f4148d0

PesepBHOE Bpemst 1

POII https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbsTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubnmoreka IJOK
https://m.edsoo.ru/7f4148d0

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0
7 KJIACC

Ne n/m

KonunvecTBO yacos
HaumeHoBaHMe pa3aesioB U TeM

KouTtposabnbie
NporpaMMbl

Bcero
padoThl

IIpakTHyeckue
padoThl

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

CucremaTHueCcKue TpyIIsl pacTeHUI 19

4.5

PO1I https://resh.edu.ru/
HNudoypok
https://infourok.ru/
MynbpTHypOK
https://multiurok.ru/
Hcnopran



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4148d0
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4148d0
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/

PazButne PACTUTCIIBHOI'O MUpaA Ha 3emie

Pactenus B mpUpOIHBIX COOOIIECTBAX

Pacrenus n yenoBek

https://nsportal.ru/
bubmuoreka LIOK
https://m.edsoo.ru/7f416720

PO1I https://resh.edu.ru/
Hudoypok
https://infourok.ru/
MynbTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
Bu6nmoreka IJOK
https://m.edsoo.ru/7f416720

PO1I https://resh.edu.ru/
HNudoypok
https://infourok.ru/
MynbTHYpOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmoreka IIOK
https://m.edsoo.ru/7f416720

PO1I https://resh.edu.ru/
HNudoypok
https://infourok.ru/
MynbTHYpOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
Bu6nmoreka IJOK
https://m.edsoo.ru/7f416720

I'puOsl. Jlnmaitnuku. baktepun

POIII https://resh.edu.ru/
HNudoypok



https://nsportal.ru/
https://m.edsoo.ru/7f416720
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416720
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416720
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416720
https://resh.edu.ru/

https://infourok.ru/
MynbTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmuoreka LIOK
https://m.edsoo.ru/7f416720

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34 0

6.5

8 KJIACC

Ne
n/n

HaumeHoBaHMe pa3aesioB U TeM
NporpamMmbl

’KuBOTHBIN opraHusm

CTpOCHI/Ie " XKU3HEACATCIIbHOCTh OpraHmu3mMa
KHMBOTHOI'O

KoauyecTBO yacos

KoHTpoJbHbIe

Bcero
padoThI

12

IIpakTHyeckue
padoThI

0.5

DJIeKTPOHHbIE

(uudgposbie)
o0pa3oBaTesIbHbIE

pecypcbl

PO https://resh.edu.ru/
Hudoypok
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmmoreka [IOK
https://m.edsoo.ru/7f418886

POII https://resh.edu.ru/
Hudoypok
https://infourok.ru/
MynpTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/



https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416720
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

bubmuoreka [IOK
https://m.edso00.ru/7f418886

OcHOBHEBIE KaTCropun CUCTCMAaTHUKHU
KHUBOTHBIX

POII https://resh.edu.ru/
Hudoypox
https://infourok.ru/
MynbTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
butnuoreka LIOK
https://m.edsoo.ru/7f418886

OHOKJIETOYHBIC KUBOTHBIE - IPOCTEHIIINE

MHOTOKJIETOUYHEIC JKUBOTHEIC.
KumeunononocTHbie

ILnockue, Kpyrible, KOJb4aTble YEPBU

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmmoreka [IOK
https://m.edsoo.ru/7f418886

POII https://resh.edu.ru/
Hudoypok
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bub6mmoreka [JOK
https://m.edsoo0.ru/7f418886

PDOII https://resh.edu.ru/
Hudoypok
https://infourok.ru/



https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/

YneHUCTOHOTHE

MynbTypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmmoreka [JOK
https://m.edsoo.ru/7f418886

POII https://resh.edu.ru/
Hudoypok
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubnmnoreka IJOK
https://m.edsoo.ru/7f418886

Moinrockn

05

POII https://resh.edu.ru/
Hudoypok
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
butmmoreka [IOK
https://m.edsoo.ru/7f418886

XopaoBblie

POII https://resh.edu.ru/
Hudoypox
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/



https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

bubmuoreka [IOK
https://m.edso00.ru/7f418886

10

Pr10EI

POII https://resh.edu.ru/
Hudoypox
https://infourok.ru/
MynbTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
butnuoreka LIOK
https://m.edsoo.ru/7f418886

11

12

13

3eMHOBOIHBIE

IIpecmbikaromuecs

IITuier

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmmoreka [IOK
https://m.edsoo.ru/7f418886

POII https://resh.edu.ru/
Hudoypok
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bub6mmoreka [JOK
https://m.edsoo0.ru/7f418886

PDOII https://resh.edu.ru/
Hudoypok
https://infourok.ru/



https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/

14

Miexonuraroniue

MynbTypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmmoreka [JOK
https://m.edsoo.ru/7f418886

POII https://resh.edu.ru/
Hudoypok
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubnmnoreka IJOK
https://m.edsoo.ru/7f418886

15

PasBurHe :KHUBOTHOTO MHpa Ha 3emie

05

POII https://resh.edu.ru/
Hudoypok
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
butmmoreka [IOK
https://m.edsoo.ru/7f418886

16

’KuBOTHBIE B TPUPOIHBIX COOOIIECTBAX

POII https://resh.edu.ru/
Hudoypox
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/



https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

bubmuoreka [IOK
https://m.edso00.ru/7f418886

17

JKUBOTHEIE U YEIIOBEK

POII https://resh.edu.ru/
Hudoypox
https://infourok.ru/
MynbTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
butnuoreka LIOK
https://m.edsoo.ru/7f418886

18

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68 0

115

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmmoreka [IOK
https://m.edsoo.ru/7f418886

9 KJIACC

Ne n/m

HaumenoBanue pPa3aejgoB U TEM NMPOrpamMmMmbl

OO0u11e 3aKOHOMEPHOCTH KU3HU

KoangecTBo yacoB

DJIeKTPOHHbIE

KourpoJanHbIie
Bcero P
padoThI

IIpakTU4eckue
padoThbl

(undposbie)
o0pa3oBaTebHbIE

pecypcebl

PO https://resh.edu.ru/

Hudoypok
https://infourok.ru/
MynbTHypOoK



https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f418886
https://resh.edu.ru/
https://infourok.ru/

3aKOHOMEPHOCTH )KM3HH Ha KIETOYHOM YPOBHE

3aKOHOMEPHOCTH KH3HHU Ha OPTraHU3MEHHOM
ypOBHE (OHTOTEHE3)

3aKOHOMEPHOCTHU TIPOUCXOXKICHHUS U PA3BUTHS
JKA3HU Ha 3emiie

11

19

18

https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmmoreka [IOK
https://m.edsoo.ru/7f41aa8c

POII https://resh.edu.ru/
Hudoypok
https://infourok.ru/
MynbTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubnunorexa LIOK
https://m.edsoo.ru/7f41aa8c

PO https://resh.edu.ru/
HNudoypok
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bub6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

POII https://resh.edu.ru/
Hudoypox
https://infourok.ru/
MynpTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
butmmoreka [IOK
https://m.edsoo.ru/7f41aa8c



https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41aa8c

3aKOHOMEPHOCTH B3aHNMOOTHOIIIEHHH
OpPTaHU3MOB U CPEbI

15

POII https://resh.edu.ru/
HNudoypok
https://infourok.ru/
MynbTypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bubmmoreka [JOK
https://m.edsoo.ru/7f41aa8c

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41aa8c
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