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IMpuiaoxenue

PaGouast nporpamma yueb6Horo kypca «buonorus» (ba3oBblii ypoBeHb)
B 5 — 9 knaccax

HOACHHUTEJBHASA 3AIIMCKA

[Iporpamma mo 6uoNOrMM Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHMsi COCTaBJ€HA Ha
OCHOBe TpeOOBaHMII K pe3yJbTaTaM OCBOEHHMS OCHOBHOH OOpa3sOBaTeNbHOW MPOrpamMMbl
ocHOBHOro obmero obpasosanmsi, npeacraBieHHbX B PI'OC 00O, a Takxke denepanbHOi
paboueii mporpaMMel BOCIIUTAHHSL.

IIporpamma mo OwuosorMu HampasieHa Ha (POpPMHUPOBAHHE €CTECTBEHHO-HAYYHOM
IpaMOTHOCTH OOYHAIOUINXCS U OPTaHHU3ALUI0 W3ydeHHs1 OHOJIOTHH Ha JEATEbHOCTHONH OCHOBE.
B mporpamMme mo OMOJOrMM YUYHMTBIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO MpeaMeTa B pean3alid
tpeboBaruii ®I'OC OO0 k miIaHMpyeMbIM JIMYHOCTHBIM M METANpeAMETHbIM pPe3yJibTaTam
oOyueHUs, a TaKXke pealu3alys MEXIPEAMETHBIX CBs3ell €CTeCTBEHHO-HAYyYHBIX Y4eOHBIX
IPeIMETOB Ha YPOBHE OCHOBHOTO 001ero o0pa3oBaHusl.

B mporpamme mo OuONOrHMM OMpeneNsiOTCS OCHOBHBIE LENH H3y4YeHHs OHOJIOTHH Ha
yPOBHE OCHOBHOTO 00Iero oOpa3oBaHus, UIAHUPYEMbIE Pe3yJIbTaThl OCBOSHHMS MPOTPAMMBbI 110
Ouojyoruu; JIMYHOCTHBIE, MeETalpeMETHbIE, TpeAMeTHble. IlIpenmMerHble TMIAHHPYEMBIE
PEe3yJIbTaThl AAHBI AJISI KaXXOOr0O To/la U3yueHHst OHOJIOrHH.

Buonorus pa3BHBaeT MPENCTABJIECHUS O MO3HABAEMOCTH JKHBOW MPHPOABI U METOHAX €€
IIO3HAHMUS, TIO3BOJISIET CPOPMUPOBATH CHCTEMY HAYUYHBIX 3HAHHH O KHBBIX CHCTEMaX, YMEHHS UX
HOJTy4aTh, IPHCBANBATD 1 IPUMEHATD B )XU3HEHHBIX CHTYALIUAX.

buonoruyeckass mnoAroropka obOecrneyrBaeT MOHMMAaHWE OOYYAIOLIMMHUCS —HAYYHBIX
NPUHLMUIOB YeJOBEYECKOH MAeATENIbHOCTH B MPUPOJE, 3aKJIAAbIBAET OCHOBBI IKOJOIMYECKOM
KYJIBTYPBI, 3I0pPOBOr0 00pa3a KU3HH.

Hensimu u3yueHust OMOJIOrMH Ha yPOBHE OCHOBHOTO O0IIEro 00pa3oBaHHs SIBIISTEOTCS:

(dopMUpOBaHHME CHUCTEMbl 3HAHWH O MPU3HAKAX M MPOLECCAX KUIHENEITEIBHOCTH
OUOJIOrHYECKUX CHCTEM Pa3HOTO YPOBHS OpraHU3aLUH;

¢dopmupoBaHne CHCTEMbl 3HAaHUH 00 OCOOEHHOCTAX CTPOEHHs, >KU3HENESTEIHLHOCTH
OpraHM3Ma YeJIOBEKa, YCIOBHSX COXPAHEHUsI €ro 3J10POBbSI;

dbopMHUpOBaHHE YMEHHI NPUMEHSATh METONBl OHOJIOTHUECKOW HAyKM Ui W3y4YeHHUs
OMOJIOrMYEeCKUX CHCTEM, B TOM YHCJI€ OPraHU3Ma YeJIOBEKa,

dbopmMupoBaHHE YMEHHMH HCIIOJNb30BaTh WHPOPMALUIO O COBPEMEHHBIX IOCTHIKEHHSX B
obmactn Owosormu Ui OOBSICHEHHS TIPOLIECCOB U SIBJIGHUH KUBOW TMPUPOABI H
JKU3HEAESATEIbHOCTU COOCTBEHHOIO OPraHn3Ma,

(dopmupoBaHUe yMeHHI OOBSICHATH POJIb OMONOTMM B TMPAKTUYECKON JEATEIBHOCTH
mojei, 3HadeHne OMOJOTMYECKOro pazHooOpasus Ui COXpaHeHus Onocdepsl, MOCIEACTBHS
IeSTeNIbHOCTH YeJIOBeKa B TIPUPOJE;

(bopMupOBaHNE SKOJIOTHYECKOI KyJIbTYPBI B LIEJIAX COXPAHEHUs] COOCTBEHHOI'O 3I0POBbS U
OXpaHbl OKPYKAIOLIEH CPeabL.

JoctuxkeHne 1enell mporpaMMbl o OHOJOruu 00eCIeYNBAETCS PEeIIeHHEeM CIIeAYIOLIHNX
3amad:

npuobpereHre 0OyHarOUMMUCS 3HAHUHN O JKUBOH HPHUPOJE, 3aKOHOMEPHOCTSIX CTPOCHHUS,
KU3HEAEATENIBHOCTH U CcpenooOpasyroleil posin OPraHu3MOB, 4Y€JIOBEKEe Kak OHOCOLMAbHOM
CYLIECTBE, O POJIM OMOJIOTHYECKON HAYKHU B MPAKTUYECKOM AESTEILHOCTH JIFOEH,



OBJIAJICHHE YMEHHSMH MPOBOIUTH HCCIIENOBAHUS C HCIOJIb30BAaHHEM OHOJIOTHYECKOTO
o0opynoBaHus U HAOJIFOAEHHUS 332 COCTOSTHUEM COOCTBEHHOT'O OPraHU3Ma,

OCBOEHHE NpuUéMOB paboTbl ¢ Owmonornueckoil wHpoOpMammend, B TOM 4HCIE O
COBPEMEHHBIX JIOCTIDKEHHUSIX B 00J1aCTH OHOJIOrUH, €€ aHaJIU3 U KPUTHYECKOE OLICHUBAHUE,

BOCHHUTAaHHE OHOJOrMYECKM M OKOJIOTHYECKH TIPAaMOTHOM JIMYHOCTH, TOTOBOH K
COXPaHEHHUIO COOCTBEHHOr'O 3/I0POBbSI M OXPaHbI OKPY KAIOIIEH Cpebl.

OO1mee 4uCIO YacOB, OTBEACHHBIX Ui U3y4YeHHs1 OMoNoruy, coctaiser 238 JacoB: B 5
kJjacce — 34 yaca (1 4ac B Henemo), B 6 knacce — 34 yaca (1 gac B Henmeno), B 7 kjacce — 34 yaca
(1 yac B Heneno), B 8 Kiacce — 68 yacos (2 4aca B Henmeno), B 9 kinacce — 68 yacos (2 vaca B
HEAEJIO).

IIpennaraeMblii B mporpaMMe mo OHWOJNIOTMH TEpedeHb JTa0OPATOPHBIX U MPAKTHYECKUX
paboT SABISAETCA PEKOMEHAATENBHBIM, YUHUTEND JIENAET BLIOOP MPOBEAEHUS J1a00PaTOPHBIX paboT
M ONBITOB C Yy4YETOM HMHAMBHAYAJIbHBIX OCOOEHHOCTEH  OOy4aromuxcs, CIHHCKa
SKCHEePUMEHTAIbHbIX 3a/IaHUii, Mpe[ylaraéMblX B pPaMKaX OCHOBHOTO TOCYAapCTBEHHOTO
9K3aMeHa 1Mo OHOJIOTHH.

COAEPKXAHUE OBYUYEHUWSA
SKIIACC

1. DBuoJjorusi — HayKa o »KMBO# Ipupoae

ITonsate o xwu3Hu. [lpu3Haku >KMBOro (KJIETOYHOE CTPOEHHE, MHUTAHHE, JbIXaHUE,
BBIIETICHUE, POCT U Apyrue npusHakh). OObeKThl JKMBOH M HEKHUBOW MPHUPOABI, UX CPAaBHEHHUE.
JXuBast 1 HeXXUBas MPUPOAA — SIUHOE LIEJIOE.

Buonorus — cucrema Hayk o »kuBoii npupoae. OcHOBHbIE pa3zaesbl Ononoruu (6oTaHHKa,
300JI0THs, SKOJIOTHS, LUTOJIOTHS, aHatomus, (usmonorust u apyrue pasgensi). IIpodeccuu,
CBsI3aHHBIE C OMOJIOTHEH: Bpay, BETEPUHAp, IICUXOJIOT, arpoHOM, >KMBOTHOBOA U Apyrue (4-5
npodeccuii). Ces3p Ouonoruu ¢ gpyruMu Haykamu (MateMaTuka, reorpadus u Apyrue HayKu).
Poune Onosnornu B o3HaHNM OKPYIKAIOLIETO MUPA U MPAKTUUECKOH IESTeIbHOCTH COBPEMEHHOTO
YeJIOBeKa.

Kabuner Ouonoruu. IlpaBuna moeeneHuss um paborel B kabuHere ¢ OHONIOTHYECKHMH
npubopaMu U UHCTPYMEHTAMHU.

buonorudeckne TepMUHBL, IMOHATHSA, CHUMBOJIbI. VICTOUHHKN OHOJIOTHYECKHMX 3HAHHIA.
ITouck wuHpOpMaLUK C HUCIONB30BAHUEM PpA3JHYHBbIX HCTOYHHUKOB (HAy4YHO-IOMYyJIApHAs
JUTEpaTypa, CIpaBOYHUKY, FIHTEpHET).

2. Meroab! H3y4ueHus ;KUBOIl NPUPObI

Hayunble MeTOmbl M3y4Y€HUs JKUBOI NPUPOABL HAOMIOAEHHE, 3KCIIEPHMEHT, ONMHCaHHUE,
nusMmepenue, kinaccupuxanus. Ilpasuna paboTel ¢ yBeIMYUTEIbHBIMU MPHOOPaMHL.

Meton onucanusi B Ouosnoruu (HATJISIOHBIN, CJIOBECHBIH, CXeMaTHueckuil). Metox
u3MepeHus (MHCTpyMeHTHl usMmepeHus). HaOmoneHne M SKCHEPUMEHT Kak BEAyLIUE METOIbl
Guomnoruu.

Jlabopamopusie u npaxmuueckue padomot

Hzyuenne 1abopaTopHOro 0OOPYIOBaHHUS: TEPMOMETPBI, BEChI, Yalku IleTpu, mpobupkw,
meH3ypku. I[IpaBuia paboTsl ¢ 000pyIOBaHHEM B IIKOJILHOM KaOHHETE.

O3HakOMIIEHHE C YCTPOMCTBOM JIyITbl, CBETOBOrO MHKPOCKOIA, PaBmiia pabOThI C HUIMH.

Os3HakOMJIeHHE C pPAaCTUTENBHBIMH U JKMBOTHBIMH KJeTKaMu: ToMara u apOysa
(HaTypanbHble mMpenapartbl), WHGY30puU TyQeNbkd W TuApbl (TOTOBBIE MHKPOMIPENapaThl) C
MOMOLIBIO JIyTIbI U CBETOBOTO MHKPOCKOIIA.



IKCKypcuu uiu 6udeoIKcKypcuu

OBnajieHle METOJIaMU U3YUYEHHUS KUBOM MPUPOAbI — HAOJIIOIEHHEM H SKCTIEPUMEHTOM.

3. OpraHa3Mbl — TeJIA 5KMBOH MPHPOABI

[Monatue 06 opranusme. JlosinepHbie W sAepHbie OpraHu3Mbl. KieTka u €€ OTKphITHE.
Knerounoe crpoeHue opranusmon. lluromoruss — Hayka o kierke. Kierka — HauMeHbinast
eIUHNLA CTPOEHHA U IKU3HENESTENbHOCTH OpPraHHU3MOB. YCTpPOICTBO YBEIMYHTENIbHBIX
npuOOpoB: Nyrbl U MUKpPOCKomna. CTpOeHHE KJIETKU MMOJ] CBETOBbIM MHKPOCKOIMOM: KJIETOUHAsS
00oJyouKa, LUTOMJIa3Ma, APO.

OnHOKJIETOUHBIE W MHOTOKJIETOYHbIE OpraHu3mbl. Kierku, TkKaHu, OpraHbl, CHCTEMBI
OpraHoOB.

XmsuenesrenbHocTh  opraHu3MoB.  OCOOEHHOCTH ~ CTpOeHHMST U NPOLIECCOB
JKU3HENIESTENIbHOCTH Y PaCT€HUH, )KUBOTHBIX, OakTepHii u rpudoB.

CBoiicTBA OpraHM3MOB. TMHTAHWE, [bIXaHWE, BbIIEIICHHE, JBIDKCHHE, PAa3MHOXXEHHE,
Pa3BHUTHE, PA3APAKUMOCTb, MPUCIOCOOIEHHOCTh. OpraHu3M — €IMHOE LIEJIOE.

Pa3HooOpasue opraHu3mMoB u MX Kiaccupukamms (TAKCOHbI B OMOJIOTHH: LApCTBa, TUIIbI
(otnenbi), knaccel, OTPsiABI (OPSIIKK), CEMEHCTBA, POAbI, BUIbl. bakTepuu u BUPYCHI Kak (hOpMbI
KU3HU. 3HaueHne OakTepruid ¥ BUPYCOB B MPHUPOJIE U B )KU3HH YEJIOBEKA.

Jlabopamopnsie u npakmuueckue pabomut

UsydeHne KIIETOK KOXHIBI YeIlyW JIyKa MO JYMOW W MHKPOCKONOM (Ha mpuMmepe
CaMOCTOSITEJIbHO MPUTOTOBJICHHOTO MUKPOIIPENapara).

O3HaKOMJIEHHE C NnpuHOuInaMu CUCTEMATUKH OPTraHU3MOB.

Habmronenue 3a motpebieHreM BOJbI PACTEHHEM.

4. Opranu3msl U cpega oouTaAHHUA

ITonsstTue o cpeme  oburanusi.  BopHas, Ha3eMHO-BO3AyIIHAs,  ITOYBEHHAs,
BHyTpUOpraHu3MeHHas cpenbl oburanus. [IpencraBurenu cpen oburanus. OcobeHHOCTH Cpen
oburanus opraHn3MoB. IIpucniocobnenns opranu3MoB Kk cpene obutaHus. Ce30HHbIE H3MEHEHUS
B JKM3HU OPraHU3MOB.

Jlabopamopnysie u npakmuieckue paoomest.

BeisiBienne mpucrnocobjeHuil OpraHU3MOB K cpeme oOuTtaHus (HA KOHKPETHBIX
npuMepax).

IKCKypcuu uiu 6UOE0IKCKypCUuu.

PacTuTenpHBIN 1 JKUBOTHBII MUP POJHOrO Kpasi (KpaeBeneHue).

5. Ilpupoausbie cooluiecTBa

IlonsaTie o mnpupomHoM coolmecTBe. B3auMOCBS3M OpPraHM3MOB B NPUPOAHBIX
coobmecTtBax. Ilumesnsie cBA3M B cooOlmecTBax. IIWINEBbIE 3BEHbs, LIEMM W CETH ITUTAHUSL.
IIponssogurenu, noTpeOUTENN U pPa3pyILIUTESH OPraHUYeCKUX BELIECTB B INPUPOAHBIX
coobmectBax. Ilpumepsl mpUpPOAHBIX COOOIIECTB (JIeC, MNPy, 03€pO U Opyrue IPUPOITHBIE
coobrecTna).

HcxyccTBeHHBIE COOOINECTBA, UX OTJIMYUTESBbHBIE NIPU3HAKH OT NMPUPOIHBIX COOOIIECTB.
ITpyuuuHBI HEYCTOHYMBOCTH HCKYCCTBEHHBIX COOOIIECTB. POJIb MCKYCCTBEHHBIX COOOINECTB B
’KU3HU YeJIOBEKa.

ITpuponnsie 30HbI 3emuy, ux obutatenu. dnopa u payHa MpUPOAHBIX 30H. JlaHAadTHL:
NIPUPOIHBIE U KYJIbTyPHBIE.

Jlabopamopnsie u npakmuieckue paoomest.

N3yueHne HCKyCCTBEHHBIX cOOOINECTB M UX oOuTaTeneil (Ha NpUMepe aKBapuyMa U
OPYTHX UCKYCCTBEHHBIX COOOIIECTB).



DKCKypcuu uiu 8u0eoIKCKypCuu.

W3yuenne npupomHeIX cooOlecTs (Ha HmpuMepe Jjieca, o3epa, Mpyda, jyra U APYTrUx
MPUPOIHBIX COOOIIECTB. ).

H3yueHne Ce30HHBIX SBJICHUH B KU3HU MPUPOAHBIX COOOIIECTB.

6. 7KuBasi npupoaa u 4ei0BeK

H3MeneHuss B mpupole B CBSI3U C PAa3BUTHEM CEJILCKOTO XO3siiCTBa, MPOM3BOACTBA U
POCTOM HYHCICHHOCTH HacelleHWs. BimsHHe 4enoBeka Ha JKMBYIO MPHPOAY B XOAE HMCTOPHU.
I'moGanbHbIE 3KONOTHUECKHE TPOOIEeMbl. 3arpsi3HEHUE BO3AYIIHONW M BOAHOI 00oouek 3emi,
NoTepu mO4YB, HX mpenorBpameHue. IlyTu coxpaHeHHS OHOJOrMYECKOro pa3HOOOpa3us.
OxpaHsieMble TEPPUTOPUH (3aIIOBETHUKH, 3aKa3HUKH, HAIMOHAJbHbIC MapKH, MNaMSITHUKH
npupozsl). Kpachas kuura Poccuiickoiit @eneparmn. OCO3HaHHE KU3HH KaK BEJTMKOM [IEHHOCTH.

Ilpakmuueckue pabomoL.

IIpoBenenne akumu mo ybopke Mycopa B OnipkaiilneM Jjiecy, mapke, CKBepe WIH Ha
MPULIKOJIBHON TEPPUTOPUH.

6 KJIACC

1. PacTuTe/ibHBIN OPraHH3M

boranuka — Hayka o pacteHusix. Pasmenbl Oortanuku. CBsisb OOTaHMKH C APYTHMH
Haykamu 1 TeXxHuKou. O0Iue npru3HaKu paCTeHHIA.

PasznooOpasue pacreHunil. YpOBHH OpraHH3alMU PacTUTENBHOTO OpraHu3ma. Beicmiune u
Hu3iure pacreHus. CriopoBble U CEMEHHbBIE PACTEHUS.

Pacturenbnas kierka. M3yueHue pacTUTENBHON KJIETKM MOZ CBETOBBIM MUKPOCKOIOM:
KJIeTO4YHasi 00O0JIOUKA, SIPO, LMUTOIUIa3Ma (IUIACTHIbl, MHTOXOHAPHH, BAKyOJH C KJIETOYHBIM
cokoMm). PacturtenpHble Tkanu. PyHKINH PACTUTENBHBIX TKAHEH.

Oprass! u cucteMbl OpratoB pacteHnid. CTPOEHHE OPraHOB PACTUTENLHOTO OPTaHNU3Ma, X
POJIb U CBSI3b MEXIY COOOH.

Jlabopamopnsie u npakmuieckue pabomot.

HzydeHne MUKPOCKOIIMYECKOTO CTPOSHHS JIMCTA BOOJHOTO PACTEHHS SJIONEH.

HzydeHne CTpOeHMsI PaCTUTENbHBIX TKaHEH (MCIONb30BAHUE MUKPOIIPETIAPATOB).

U3yyeHne BHEIIHEr0 CTPOEHHs! TPABSHHUCTOTO IIBETKOBOTO pPAcTeHMs (HA JKUBBIX WU
repOapHBIX AK3EMIUIIpaxX PacTEHH). MacTyIlbsl CyMKa, pellbKa JUKasi, JIOTHK €AKUH U Ipyrue
pacTeHwsl.

OOHapy keHHe HEOPraHMIECKUX M OPTAHUYECKUX BELIECTB B PACTECHHH.

IKCKypCcuu uiu 6UOE0IKCKypcuu.

O3HakOMJIEHHE B IPUPOAE C LIBETKOBBIMU PACTEHUSMHU.

2. CrpoeHue u MHOroo0pa3He NOKPbITOCEMEHHBIX PACTEHHH

Crpoenue cemsiH. CocTaB U CTPOEHHUE CEMSIH.

Buaer kopHeli u TuUNBI KOpHEBBIX cucTeM. BupousmeHeHus kopheil. KopeHb — opran
MOYBEHHOTO (MUHEpaNbHOro) nutanus. KopHu u KOpHEBbIE CUCTEMbl. BHelllHee U BHYTpeHHee
CTpOeHHEe KOpHs B CBsi3u ¢ ero (pyHkumsmu. KopHeBoil uexiuk. 30Hb! KOpHs. KopHeBble
BoJiocku. Poct kopus. IlornonieHne KOpHSIMU BOIbI U MUHEPAIBHBIX BEIIECTB, HEOOXOXMMBIX
pacteHuro (KOpHEBOE aBJIeHHE, OCMOC). BunonsmeHeH1e KOpHe.

[ToGer. Pa3Butre nobera u3 nmouku. Ctpoenue credss. BHelIHee 1 BHYTPEHHEE CTPOCHUE
aucta. Bupmomsmenenuss mnoberoB: KopHesuine, KiyOeHp, JykoBuma. HWx crpoeHue,
Ouonornyeckoe u xo3sficTBeHHOe 3HaueHue. [lober n mouku. JlucropacnonoxeHue U JIUCTOBas
mozauka. Ctpoenue u ¢pyHkumuu aucta. [IpocTeie u CoXKHbBIE JIUCThs. Buaon3MeHeHNs ICTHEB.



Oco0eHHOCTH BHYTPEHHETO CTPOEHHS JINCTAa B CBS3H C €ro QyHKIMsAMH (KOXKHLA U YCThHLA,
OCHOBHasl TKaHb JIUCTA, IPOBOAALLME MyUkH). JIUCT — OpraH BO3AYIIHOTO MATAHMUS.

Ctpoenue u paznoobpasue usetkoB. Couperust. [Lnoasl. Tuns mionos. PacnpocrpaHenue
TUIOJIOB U CEMSIH B TIPUPOJIE.

Jlabopamopusie u npaxmuueckue pabomot.

H3yueHne cTpoeHHs KOPHEBBIX CHCTEM (CTEp>KHEBOH M MOYKOBATOH) Ha MNpUMeEpe
repOapHBIX K3EMILIIPOB HJIH JKUBBIX PACTEHHIA.

H3yuyeHne Mukporpenapara Ki1eTOK KOpPHsI.

O3HaKOMJIEHHE C BHEIIHUM CTPOCHHEM JINCTHEB U JINCTOPACTIONOKEHHEM (HA KOMHATHBIX
pacTeHusIX).

H3yueHue cTpoeHUs1 BETETATUBHBIX U F€HEPATUBHBIX MOYEK (Ha MPUMEPE CUPEHH, TOTOJIS
U IPYTHX pacTeHHuil).

H3yueHne MUKpOCKOITMYECKOTO CTPOSHHS JIMCTA (HAa TOTOBBIX MUKPOTIPENaparTax).

PaccmaTpuBaHue  MHKpPOCKOIIMYECKOTO CTPOEHUST BETKM JepeBa (Ha TOTOBOM
MHKpOTIpenapare).

HccnenoBanue CTpOSHHsI KOPHEBHIIA, KIyOHS, JTyKOBHLIBI.

HsyueHne cTpOEHUs LIBETKOB.

O3HakOMJICHHE C Pa3IMYHbIMU TUIIAMU COLIBETUH.

Hsyudenne cTPOEHUs CEMSIH ABYAOJBHBIX PACTECHUH.

H3yueHue CTpOEHUs CEMSIH OJHOAOJbHBIX PACTCHUI.

3. 7Ku3HegeATEJIbHOCTH PACTHTE/ILHOTO OPraHU3Ma

OO0MeH BemecTs y pacTeHUH

Heopranuueckue (Boma, MUHEpAJIbHBIE COJIM) U OpraHUYeCKHe BelecTBa (OeNKH, SKUpbI,
yTJEeBOAbI, HyKIEUHOBBIE KHCJIOTBI, BUTAMUHBI U JIPyrHe BELIECTBA) pacTeHus. MuHepaibHOe
nuTaHue pacteHuid. Y nobpeHus.

Ilutanue pacrenus.

[Tornomenrne KOPHAMH BOABI W MHHEPAJbHBIX BEIIECTB, HEOOXOAMMBIX PACTEHUIO
(kopHeBoe maBieHHMe, ocmoc). IlouBa, eé muomopoaue. 3HaueHHe OOpPaOOTKH MOYBBI
(okyumnBaHue), BHeCeHHs yAOOpeHHuil, NpOpeKUBaHUS MPOPOCTKOB, TMOJMBA NS O KU3HH
KyJbTYPHBIX pacTeHuil. I'maponoxuxka.

®otocunTes. JIuct — opran Bo3ayLIHOro NUTaHus. 3Ha4eHUue GOTOCHHTE3A B MPUPOIE U B
JKU3HH YeJIOBEKa.

JAbIXaHHE pacTeHHs.

JpixaHve KOpHsA. PpixiieHne mnouBbl AN yJy4lI€HUs JbIXaHUA KOpHeH. YcJoBus,
MPEMATCTBYIOIINE IBbIXaHUIO KOpHeH. JIMcr kak opraH npixaHus (yCTBUYHBIHA ammapar).
IToctynnenne B JucT armocepHoro Bozayxa. CuibHas 3ambUIEHHOCTb BO3MyXa, Kak
MPEMATCTBHE TSI AbIXaHUS JUCTheB. CTeOenb kak opraH JbIxaHus (HaJU4YHE YCTHHUL] B KOXKHILIE,
yeueBuuek). (OCOOEHHOCTM JABIXaHUS pacTeHWil. B3auMOCBA3b JIbIXaHUS PACTEHUS C
¢boToCHHTE30M.

TpancnopT BemecTs B pACTEHHH.

CBs3b KJIETOUHOTO cTpoeHHs cTednst ¢ ero pyHkuusimu. Poct crebna B myuny. Knetounoe
CTpoeHUe CTeONsl TPaBSIHUCTOrO PACTEHMs: KOXKHIA, NMPOBOMASAIINE MyYKH, OCHOBHAs TKaHb
(napenxuma). Knerounoe ctpoenue cteOmust IpeBECHOro pacteHust: kopa (nmpodka, jy6), kamOuid,
npeBecUHa U cepauesuHa. Poct crebns B Tommuny. IIpoBonsmme Tkanu kopHsa. TpaHcmopt
BO/IbI U MHHEpPAJbHBIX BEIIECTB B PACTEHUH (COCYIbl IPEBECHHBI) — BOCXOMSALIMI TOK.
Hcnapenue Boabl depe3 crebenb U JUCThs (TpaHcrupanwmsi). Perynsuus ucnapeHus BOABI B



pacteHny. BiusiHne BHELTHUX yCIOBUH Ha UCTIapeHue BOAbl. TpaHCIOPT OpraHUueCKUX BELIECTB
B pacTeHuH (CHTOBUAHBIE TPyOKH jy0a) — HUCXomAmui ToK. [lepepacnpenesneHue u 3amacanve
BELleCTB B pacTeHUU. Beinenenue y pacrenuit. Jlucronan.

Poct u pa3BuTHe pacTeHusl.

IIpopacranne cemsH. YcioBusi mpopacranusi ceMmsH. IloaroroBka ceMsH K IIOCEBY.
Passutne npopocTKOB.

OOpazoBarenbHple TkaHu. KoHyC HapactaHus moOera, pOCT KOHYMKA KOpHS.
Bepxyuieuynsiit 1 BCTaBOUHBIN pocT. PocT kopHA u crebnsa B TomunHy, kamOuii. OOpasoBaHue
FOMUYHBIX KOJEL Yy JAPEBECHbIX pacTeHWil. BnusHue (GUTOrOpMOHOB Ha POCT PaCTEHHUS.
PocroBble aBHxeHus pacteHuil. PazButre nobera u3 moduku.

PasMHOkeHHe pacTeHuii M ero 3HaueHHe. CeMeHHOe (TEHEPATHBHOE) Pa3MHOXKCHHE
pactreHuii. LIsetku u couserus. Onbinenue. IlepexkpécTHoe omnbuieHHE (BETPOM, >KUBOTHBIMH,
BOJZIOI) M camoomnbuieHue. JIBoiiHoe ormionoTBopeHue. HacnemoBaHue mnpH3HAKOB 0O0OHMX
pacTeHuil.

BereratuBHOe pa3sMHOXEHHE LIBETKOBBIX pacTeHMd B mnpupone. BereratusHoe
pasMHOKeHHe KyJbTypHbIX pacteHuil. Kionel. CoxpaHeHHE NPU3HAKOB MAaTePUHCKOTO
pacteHus. X034iCTBEHHOE 3HaU€HE BEr€TaTUBHOIO PA3MHOXKEHHUS.

Jlabopamopnsie u npaxmuueckue pabomsot.

Habnonenue 3a pocTOM KOpHSI.

Habmronenue 3a pocrom mobera.

Omnpenenexnue Bo3pacTa epeBa Mo CIUIY.

Brisgsnenue NEPEABUIKCHNS BOABI 1 MUHEPAJIbHBIX BEIICCTB IO APECBCCHHE.

Habmronenne npouecca BeIACICHUS KHCIOPOAA HA CBETY aKBAPHUYMHBIMH PACTEHUSMH.

Hsyuenne ponu peIXjIeHHs A ABIXaHUS KOPHEH.

OsnageHue mpuéMamu BEre€TaTUBHOIO Pa3MHOXKEHUs PacTeHUH (YepeHKOBaHHE MOOEroB,
YepPEeHKOBAHUE JINCThEB U APYTHe) Ha NPHMepe KOMHATHBIX PacTeHHi (TpaaeCKaHLUs, CEHIOMMUS,
OeroHus, cCaHCeBbepa U APYTHE PACTEHS).

OmnpeneneHue BCXOXXECTH CEMSH KyJIbTYPHBIX PACTEHUHN U ITOCEB UX B TPYHT.

Habmronenue 3a poCTOM U Pa3BUTHEM LIBETKOBOTO PACTEHHS B KOMHATHBIX yCIIOBHSIX (Ha
npumepe Gpacosu UK MOCEBHOTO FOpoxa).

Omnpenenenue ycnoBuil NpopacTaHUsi CEMSH.

7 KJIIACC

1. CucremaTu4ecKue rpynnbl paCTeHU

Knaccuduxauus pacrenuii. Bun kak OocHOBHas cucremarnveckas kareropus. Cucrema
pacTuTenbHOro Mupa. Husmue, BbICIINE CIIOPOBbIE, BbICLIME CeMeHHbIe pacTeHus. OCHOBHbBIE
TaKCOHBI (KaTEeropuu) CUCTEMATUKU PAacTeHHUil (LapCTBO, OTHEN, KJIACC, MOPSAOK, CEMEWCTBO,
pon, Bun). Mcropusi pa3BUTHsI CUCTEMATHKH, ONMHUCAHUE BHIOB, OTKPBITHE HOBBIX BHIOB. PoJb
CHUCTEMAaTHKH B OUOJIOTHH.

Husmue pacrenus. Bogopocmn. O6was xapakrepuctuka Bogopocieit. OQHOKIETOUHbIE U
MHOT'OKJIETOYHBIE 3eNéHble Bogopocin. CTpoeHHe U *KU3HEAESTeIbHOCTb 3eJIEHBIX BOIOPOCTIEH.
Pa3mHoxeHue 3enéHbIx Bopopociei (Oecrosoe u nosnoeoe). bypbie U KpacHbie BOMOPOCIH, X
CTPOCHHE M KU3HEJEATEIILHOCTb. 3HAYEHHE BOJIOPOCIIE B IPUPOE U JKU3HH Y€JIOBEKA.

Briciine cnoposbie pacteHus. MoxoBuaHbie (Mxwm). OOmasi XapakTepUCTHKAa MXOB.
CTpoeHue M >KU3HENESTENbHOCTb 3€NEHBIX U C(arHOBbIXx MXOB. [IpHCIOCOONIEHHOCTh MXOB K
JKM3HHM HA CHJIbHO YBJIQKHEHHBIX MO4YBax. Pa3sMHO)KEHHE MXOB, IMKJ Pa3BUTHS Ha MpHUMeEpE



3eMIEHOr0 Mxa KYKYIIKMH JIEH. Ponmb MXOB B 3a0onmaunBaHUM TMOYB U TOpdoodpasoBaHUM.
Ucnonp3oBanue TOpda M MPOAYKTOB €ro mnepepadoTKH B XO3SHCTBEHHOW IESITeIbHOCTH
YeJI0BeKa.

ITnaynoBumnele  (Ilmayner).  XBomeBugnbele — (XBomw),  [lamopoTHHUKOBUAHBIE
(ITamopotuuku). OOmas xapakTepUCTHKA. Y CIOXKHEHHWE CTPOSHHS TNaroOpPOTHUKOOOPA3HBIX
pacTeHuii Mo cpaBHEHMIO ¢ MxaMH. OCOOEHHOCTH CTPOEHUS M KM3HEIESTEIbHOCTH ILIayHOB,
XBOLIEH W TMAmOpPOTHUKOB. Pa3MHOXEHHME MarnopOTHUKOOOpasHbIX. Lluka  pasBuTus
MAariOpOTHUKA. PONb APEBHUX NANOPOTHUKOOOPa3HBIX B OOpPa3OBaHWH KaMEHHOTO YIJISL.
3HaueHre NanoOPOTHUKOOOPA3HBIX B IPUPOAE U JKU3HHU UEJIOBEKA.

Briciune cemeHHble pacteHus. [ onocemenHble. OOmas XapakTepuUCTHKA. XBOWHBIC
pacteHus, ux pasHooOpasue. CTpoeHHE W KU3HEESTENbHOCTb XBOWHBIX. Pa3MHOXEHHE
XBOWHBIX, LIUKJI PA3BUTHSI HA IPUMEPE COCHBI. 3HAUSHHE XBOHHBIX PACTEHUH B IPUPOE U KU3HH
YeJI0BeKa.

ITokpeiToOceMeHHBIe (UBETKOBBIE) pacTeHus. OOmas xapakrepuctuka. OcoOeHHOCTH
CTPOEHHUS M JKU3HEACATENbHOCTH TOKPHITOCEMEHHBIX KaK HanOosee BbICOKOOPTaHM3OBAaHHOM
TPYIIBl PACTEHHI, UX rocrmoacTBo Ha 3emie. Kiaccudukanust mOKpHITOCEMEHHBIX PACTEHUI:
kinacc JsymonpHele u  knacc OpHomonbHble. Ilpu3Haku kmaccoB. Ilukn  pasBuTus
MOKPBITOCEMEHHOTO PACTEHUSI.

CeMelicTBa TMOKPBITOCEMEHHBIX (IIBETKOBBIX) pacTeHHil (M3y4alOTCSI TPU CEMEHCTBa
pacTeHHil MO BHIOOPY YUHTENSI C Y4ETOM MECTHBIX YCJIOBHH, NPH 5TOM BO3MOXHO H3Yy4aTh
CeMelCTBa, HE BOLIEMIINE B NEPEUeHb, €CIIU OHU SIBIISIOTCA Hauboyiee pacrpoCTPaHEHHBIMH B
OaHHOM peruoHe). XapakTepHble NMPHU3HAKM ceMeHcTB kiacca Jlpynonbable (KpecTomBerHble,
win KanycrtHele, Po3ouserHeie, nimn Po3osele, MoTbuibkoBbie, nin boOosbie, IlacnéHosbie,
Cnoxnonernble, win AcTtpoBele) u kiacca OpHomosbHble (Jluneiinble, 3nmaku, wWin
Msitnukosble). MHorooOpasme pacteHuil. JukopacTylune MNpeACTaBHTENH  CEMEHCTB.
KynpTypHBIE IpEACTaBUTENN CEMEICTB, UX UCIIOIb30BAHNE YEJIOBEKOM.

Jlabopamopusie u npakmuueckue padomot.

UzyueHne CTpOEHMsI ORHOKJIETOUHBIX BOZOpociell (Ha MpuMepe XJAMUAOMOHAIbI H
XJIOPEJUTBI).

UzyueHne CTpOEHHsI MHOTOKJIETOYHBIX HUTHYATHIX BOJAOPOCIeH (Ha pHMepe CIIUPOTHPbI U
YJIOTPHUKCA).

UzyueHne BHEIIHETO CTPOEHUSI MXOB (Ha MECTHBIX BUAAX).

N3yueHne BHELIHErO CTPOEHMs MAIIOPOTHUKA WJTH XBOLIA.

H3yyeHne BHEIIHEro CTPOCHUS BETOK, XBOW, IIMIIEK U CEMSH TOJIOCEMEHHBIX PaCTeHHN
(Ha mpuMepe eNTu, COCHbI MJTH JINCTBEHHUIIBI).

HsydeHne BHEIIHETO CTPOEHUS TOKPBITOCEMEHHBIX PACTEHU.

Wsyuenne npusHakoB npencrtasuteneii cemelicts. Kpecrousernrle (KamyctHble),
Posonperneie  (Pososbie), MortbutekoBele (BoGosbie), IlacnénoBele, Cl0XKHOIBETHBIE
(Actpossie), Jlunetinele, 3naxu (MATINKOBBIE) Ha repOapHBIX U HATYPaJIbHBIX 0Opasuax.

OmnpeneneHne BUAOB pacTeHuil (Ha mpumepe TPEX CEMENCTB) C HCHOJIb30BAaHHEM
ONpeNeINTENeH PACTEHUIN UIIH ONPEAEIUTENBHBIX KapTOYEK.

2. PasBuTHe pacTHTeJbHOr0 MHpa Ha 3emJie

OBOIOLIMOHHOE Pa3BUTHE PACTUTENBLHOrO Mupa Ha 3emie. CoXpaHeHHE B 3€MHOH KOpe
pPacTUTENBHBIX OCTATKOB, UX U3yudeHue. « KuBble nCKOMaeMbie» PacTUTEIbHOro HapcTa. JKu3Hb
pactenuii B Boxe. IlepBrie HazeMHble pacTeHus. OCBOEHUE PACTEHUAMH CYLIN. DTalbl Pa3BUTHUS
HA3€MHBIX PacTEHUI OCHOBHBIX CUCTEMATUYECKUX Ipymi. BeiMepinre pacTeHus.



IKCKypcun uiu 6UOCO0IKCKYpPCUU.

PazBuTre pacTuTenbHOrO MHpa Ha 3emiie (3KCKYPCUS B TAJICOHTOJOTHUECKUN WM
KpaeBeauecKuii My3eit).

3. PacTeHMsl B IPUPOIHBIX cO00IMIeCTBax

Pacrenust u cpema obutanusi. Dxonorudeckue (akTopbl. PacTeHns U yciaoBUsSI HEKUBOM
IpUPOIBL. CBET, TEMIeparypa, Biara, arMocepHbli Bo3ayX. PacTeHus U ycCioBUS SKHBOI
IPUPOABL: MPsIMOE U KOCBEHHOE BO3IEICTBHE OpraHM3MoOB Ha pacteHus. IIpucnocobneHHOCTh
pacTeHwmii k cpene oburtanust. BzauMocssizu pacteHuit Mexay coboit U ¢ IpyTUMHU OpraHH3MaMHu.

PactutenpHble  coolmectBa.  BumoBoil  cOCTaB  pacTUTENbHBIX  COOOILECTS,
npeobnamaromye B HUX pacTeHus. PacrmpeneneHrne BUAOB B PACTUTENBHBIX COOOLIECTBAX.
Ce30HHBIE U3MEHEHUS B J)KU3HU PAaCTUTEIBHOrO coobuiectBa. CMEHA PaCTUTENBHBIX COOOLIECTB.
PacTutenbHOCTD (pacTUTENbHBIN TIOKPOB) MPUPOIHBIX 30H 3emtu. Dopa.

4. PacteHus u 4esioBeK

KynbTypHbIE pacTeHus u ux npoucxoxaenue. L{eHTpel MHOrooOpasus U IMpOUCKOKIASHHUS
KYJBTYPHBIX pacTeHui. 3emnenenue. KynbTypHble pacTeHUS CENbCKOXO3SHCTBEHHBIX yTOAWM!
OBOIIHBIE, IUIONOBO-SITONIHBIE, IOJieBble. PacTeHns ropopa, O0COOEHHOCTb T'OPOACKOH (HIIOpBL
INapku, necomapky, cCkBepbl, OOTaHMUecKHe cangbl. JlekopaTuBHOE LBETOBOACTBO. KOMHaTHBIE
pacTeHus, KOMHAaTHO€ LBETOBOACTBO. IlocnencTBust AeATENBHOCTH YENIOBEKa B SKOCHCTEMAX.
Oxpana pacTuTeqpHOro Mupa. BoccTaHOBIEHNE YMCIEHHOCTH PENKUX BUIOB PAaCcTeHUI: 0c000
oxpansiemble npuponusle Teppuropun (OOIIT). KpacHas xuura Poccuu. Mepsl coxpaHeHust
PacCTUTENBHOTO MHpA.

IKCKypcuu uiu 6UOE0IKCKypCcuu.

Hsydenne cenbCKOXO3MCTBEHHBIX PACTEHUM PETHOHA.

H3yueHne COPHBIX PACTEHUN PErHoHa.

5. I'pu6bl JIumaiinuku. Bakrepun

I'puber. OOmas xapaxrepuctuka. lllnsimouHbie rpuObl, UX CTPOEHHE, MUTAHHE, POCT,
pasmHOkeHue. CbenoOHbIE U SIMOBUTHIE rPUOBL. Mephl MpodHIaKTHKH 3a00JI€BaHU, CBSI3aHHBIX
¢ rpubamu. 3HaueHHE LUIANOYHBIX I'PHOOB B MPUPOAHBIX COOOILIECTBAX M KH3HH YeJIOBEKA.
IIpoMellIeHHOE BBIPALIMBAHNE LIISIIOYHBIX IPHOOB (IIIAMITMHBOHBI).

ITnecnesbie rpubsl. JpoxxkeBble rpuObl. 3HaUEHHE TUIECHEBBIX U JAPOMOKEBBIX IPHOOB B
NPUPOJIE U )KU3HH desioBeKa (muimeBas 1 papMalieBTU4ecKasi MPOMBIILICHHOCTb U IPYTHE).

[Napasurndeckne rpudbl. PasHooOpasue u 3HaUYeHHE MAPA3HTUYECKHX TPUOOB (TOJNIOBHS,
cropeiHbs, (uTodTOpa, TPYTOBUK M Apyrue). boppba ¢ 3aboneBaHUSIMH, BbBI3bIBAEMBIMHU
Napa3suTHIECKUMHU IpUOaMH.

JInmaliHuKM — KOMIUIEKCHBIE OpraHu3Mbl. CTpoeHue numnaiiHukos. Ilutanue, poct u
Pa3sMHOXKEHUE JIMIIAHHUKOB. 3HAaY€HUE JINIIAHHUKOB B IPUPOZE U KU3HH YEJIOBEKA.

baxktepun — mosinepHble opranm3Mbl. OOmasi xapakrepucrika Oakrepuid. bakrepuanbHas
ki1erka. PasmHOoxkeHue Oakrtepuil. Pacmpoctpanenue Oakrepuii. PasHooOpasue Oaxrepuii.
3Hauenue OakTepuil B NPUPOAHBIX COOOIECTBAX. bBoOje3HETBOPHBIE OakTepud W MephbI
npodMIaKTUKY 3a00J1€BaHUil, BbI3bIBAEMbIX OakTepusiMu. bakTepun Ha ciyxOe y denoBeka (B
CEJIbCKOM XO3SMCTBE, IPOMBILIIEHHOCTH).

Jlabopamopnsie u npakmuieckue paoomst.

H3ydyeHue CTPOECHUS ONHOKJIETOYHBIX (MyKOpP) M MHOTOKJIETOUHBIX (TIEHULIMILI)
TUIECHEBBIX IPUOOB.

H3yueHre CTPOCHUS IUIOAOBBIX TEJ IIJISIMOYHBIX IPUOOB (MM H3yuYeHHE LUIAMOYHBIX
rpuboB Ha MyJBDKaX).



H3ydenne cTpoeHus TUAHNHUKOB.
Hzyuenue crpoenus GakTepHii (Ha TOTOBBIX MUKPOIIPENapaTax).

8 KJIACC

1. 7ZKuBOTHBIH OPraHH3M

3oonorust — Hayka O KUBOTHbIX. Pa3aensl 30050ruu. CBsA3b 300JI0TMU C APYTHUMHU HAyKaMu
U TEXHHUKOM.

OOmue mnpU3HAKK >KUBOTHBIX. OTIMYHS >KUBOTHBIX OT pacreHuid. MHoroobpasue
’KHUBOTHOTO Mupa. OQHOKJIETOUYHbIE U MHOTOKJIETOYHBIE >KUBOTHbIE. POpMa Tena >KUBOTHOTO,
CUMMETpHSL, pa3Mepbl Tejla U APYroe.

XKusornast knerka. OTkpbiTHE >KUBOTHOMH kjieTku (A. JleBeHryk). CTpoeHHE >XKMBOTHOU
KJIETKH. KJeTO4YHas MeMOpaHa, OpPraHOHW/bl MEPEeABIDKEHHs, SAPO C SIPHIIKOM, LUTOILIa3Ma
(MUTOXOHpPHH, MUILEBAPUTEIIBHBIE H COKPATUTENIbHBIE BaKyOJIH, JIN30COMBI, KJIETOYHBIA LEHTD).
IMpoueccel, npoucxonsmue B kierke. JleneHue knerku. TkaHM KUBOTHBIX, UX pazHooOpasue.
Oprasbl 1 CHCTEMbl OPraHOB JKUBOTHBIX. OpraHusM — €IMHOE LEJIOE.

Jlabopamopusie u npakmuueckue paéomot.

HccnenoBaHue TmOA MHKPOCKONOM TOTOBBIX MHKPOIIPENApPAaTOB KJIETOK M TKaHEH
JKUBOTHBIX.

2. CTpoeHHe H KHU3HeAEATEJbHOCTh OPraHH3Ma ;KHBOTHOIO

Onopa u gOBWKeHHWE XUBOTHBIX. OCOOEHHOCTH THAPOCTATUYECKOrO, HAPYXKHOTO U
BHYTPEHHEro CKeJleTa Y JKUBOTHbIX. [lepenBiokeHME y ONHOKJIETOUYHBIX (aMEOOBHIHOE,
JKTYTUKOBOE). MBIlIE€UHbIE OBM)KEHUS Y MHOTOKJIETOYHBIX: MOJIET HACEKOMBIX, NTHUL, IUIABaHHUE
pbiO, ABMIKEHHE IO Cylle ITO3BOHOYHBIX JKMBOTHBIX (Ioj3anme, Oer, xompba u mpyroe).
PrrdakHbIe KOHEYHOCTH.

IMutaHue u NuiEeBapeHUe y KUBOTHBIX. 3JHadeHHe nurtaHus. Iluranue u nuimeBapeHue y
IMpOCTEHIINX. BHYTPHUIIONOCTHOE M BHYTPUKJIIETOUHOE NHINEBApEHUE, 3aMKHYTas M CKBO3Has
MUILEBAPUTENIbHASL CUCTeMa y OeCro3BOHOYHBIX. [IMIeBapUTENbHBIA TPAKT Y ITO3BOHOYHBIX,
nuuieBapuTeNbHble  Jkene3bl. Pepmentel. OCOOEHHOCTH MHIIEBAPUTENBHON CHCTEMBI Y
NPEACTABUTENEHN OTPSIOB MIEKOITUTAOIIUX.

JpIxaHue KUBOTHBIX. 3HA4Y€HHE AbIxaHus. 1'a3000MeH depe3 BCIO MOBEPXHOCTb KIIETKHU.
XKabepHoe npixanwe. HapykHeie u BHyTpeHHHe Xabpel. KokHoe, TpaxeiiHOe, IErouHoe
npixaHue y oburareneit cymu. OCOOEHHOCTH KOXKHOTO JIbIXaHHs. POib BO3AYLIHBIX MEIIKOB Y
ITHLI

TpaHcmopT BewecTB y JKUBOTHBIX. PONb TpaHCIIOpTa BEIIECTB B OPTaHU3ME JKUBOTHBIX.
3aMKHyTast U HE3aMKHYTasi KPOBEHOCHBIE CUCTEMBI y Oecro3BOoHOUHBIX. Ceprle, KpOBEHOCHBIE
cocynel. CIMHHOM M OpPIOIIHON COCYABI, KaNMUBIPBL, «JIOXKHBIE CEpALa» y OOXKAEBOTO YepBs.
Oco0eHHOCTH CTPOEHHUSI HE3aMKHYTOW KPOBEHOCHOM CHCTEMBI Y MOJUTIOCKOB M HACEKOMBIX.
Kpyru xpoBooOpameHust 1 OCOOEHHOCTH CTPOEHHUSI CepAell Y IO3BOHOYHBIX, YCIIOKHEHHUE
CHCTEMBI KPOBOOOpAIIEHHUS.

Brigenenne y *KMBOTHBIX. 3HAUEHHUE BBIAETICHUS KOHEUHBIX MPOAYKTOB OOMEHA BELIECTB.
CoxparutenpHble BaKyOJIH Y MPOCTEHIINX. 3BE3IUAThIC KJIETKH U KAHAJBIIBI Y TUIOCKUX YepBeH,
BBIJENUTENIbHBIC TPYOOUKM M BOPOHKHM Yy KOJBUATHIX UepBed. ManblUrueBbl COCYIbl Y
HaceKOMbIX. [TOUKH (TyJOBUINHBIE ¥ TA30BBIE), MOUETOUHUKH, MOUEBOH My3bIPb y TTO3BOHOYHBIX
XKUBOTHBIX. OCOOCHHOCTH BBIIENEHNS V NITULL, CBA3aHHBIE C TIOJIETOM.



ITokpoBbI TeNa y JKUBOTHBIX. [1OKPOBHI y 0€CNO3BOHOYHBIX. Y CIIOXKHEHUE CTPOEHUS KOXU
y 1o3BoHOUYHbIX. Koska kak opraH BeiaeieHus. Posb koku B Temiootaade. IIponsBoAHbIE KOXKH.
CpenctBa macCUBHOM U AKTUBHOM 3aLIUTHI Y KUBOTHBIX.

Koopmunaiuss u perynsauus >KU3HEAEATEIbHOCTH Y JXKHUBOTHBIX. PasnpaxxumocTs y
OTHOKJIETOYHBIX JKUBOTHBIX. Takcuchl (Qororakcuc, TpoPOTakCHUC, XEMOTAKCUC U Jpyrue
takcucel). HepBHas perymsauusa. HepsHast cucrema, e€ 3HaueHue. HepBHast cucrema y
Oecro3BOHOUHBIX: cerdaras (muddysHas), crTBOJOBas, y3jioBad. HepBHas cucrema y
TI03BOHOYHBIX (TpyO4arasi): TOJIOBHOW M CIIMHHOM MO3T, HEPBBL Y CIIOKHEHHE T'OJIOBHOTO MO3ra
oT peid g0 MmiekonmTaromux. llosBneHne OonpmMx monymapuii, KOpbl, OOPO3N M W3BHIIMH.
I'ymopanbHas perynsuusa. Porb rOpMOHOB B >ku3HH >XUBOTHBIX. Ilonossie ropmonsl. Ilonosoii
mumopdusm. Opranbl 4yBCTB, UX 3HaueHue. Peuentopel IIpocTeie n cnoxHbe (haceTodHble)
rma3a y HacekoMmbix. OpraH 3peHHMss M CiIyxa y [O3BOHOYHBIX, MX YyCiloxHeHue. Oprasbl
OOOHSIHUSA, BKyCa U OCSI3aHMS Yy OECIIO3BOHOYHBIX M MO3BOHOYHBIX XHUBOTHBIX. Opran O0koBoO#
JIMHUH Y PbIO.

IToBeneHue >KUBOTHBIX. BpoknéHHoe u mnpuoOpeTéHHOe mnoBeneHWe (MHCTHHKT W
HaydyeHue). HaydeHue: ycioBHble peduiekChl, HMIPHHTHHT (3ame4aTieHue), HWHCANT
(moctmxenne). IloBemenme: mnmimeBoe, OOOPOHHUTENBHOE, TEPPUTOPHANBHOE, OpauHoe,
rccaenoBaresibckoe. CTUMYJIBI HOBEACHUS.

PasmHOXKEHHE M pa3sBUTHE >KUBOTHBIX. becrnosoe pa3sMHOXEHHUE. J[AeNeHHE KIETKU
OINHOKJIETOYHOIO OpraHM3Ma Ha JiB€, MOYkoBaHue, ¢parmenramms. IlojoBoe pa3sMHOKeHHE.
IIpenmymecTBo noaoBoro pasmuoxkenus. [Tonosbie xenespl. Anunnku u ceMeHHUkH. Ilonoseie
ki1etky (ramersl). Omnonorsopenue. 3urorta. [laprenorenes. 3aponbimesoe pazsutue. CTpoeHue
Afina nrunsl.  BHYTpHyTpoOHOE pa3sBHUTHE MIIEKONMUTAIOLUIMX. 3apofbllieBble  OOOJOUYKH.
ITnauenra (merckoe mecto). Ilymounbiii kaHatuk (mynoBuHa). IlocTamOpuoHanbHOE pa3sBUTHE:
npsimoe, Henpsimoe. Metamopdo3 (pa3BuTHE C MPEBPALICHHUEM): TOJHBIA W HETIOJIHBIA.

Jlabopamopnsie u npakmuueckue pabomet.

O3HaKOMIJIEHHE C OpTaHaMH OTOPbI U IBHKCHHSI Y JKMBOTHBIX.

Uzyuenne ciocoOOB MOTUIOLICHHUS MUIIHN Y )KHBOTHBIX.

Uzyuenne criocoOOB AbIXaHHS Y KUBOTHBIX.

O3HakOMJIEHHE C CUCTEMaMH OPTraHOB TPAHCIIOPTA BEIIECTB Y JKUBOTHBIX.

HzyueHne OKPOBOB Tefa Y JKUBOTHBIX.

HsyueHne OpraHoB YyBCTB Y >KMBOTHBIX.

DopMUpOBaHUE YCIOBHBIX Pe(IEKCOB Y aKBAPHYMHBIX PBIO.

Crpoenue siiilia 1 pa3BUTHE 3apOJbIIIA NITULBI (KYPHLBI).

3. CucremaTHuecKHe rpynmbl ;KHBOTHBIX

OCHOBHBIE KaTErOPUM CHCTEMATHKH >XMBOTHBIX. BUA Kak OCHOBHasi CHCT€MAaTHYeCKas
kareropus  KMBOTHBIX. Knaccupukamust  xuBOoTHBIX. CHcTeMa  KMBOTHOTO — MHpA.
CucremaTuuecKue KaTerOpHH *KUBOTHBIX (LIAPCTBO, THUII, KJIACC, OTPSIZI, CEMEHCTBO, pOJ, BUA), UX
conogunHenue. bunapHas HomeHkatypa. OTpakeHne COBPEMEHHBIX 3HAHUN O IPOUCXOXKAECHUH
U POZCTBE JKHUBOTHBIX B KJIACCU(PHUKALINH KUBOTHBIX.

OnHOKNETOYHBIE KUBOTHBIE — mpocreiimue. CTpoeHHE U KU3HENESTEIbHOCTb
npocreiimux. Mecroobutanue u obpa3 xusHu. OOpasoBaHHE LUCTBI IPU HEOIArOIPHUSTHBIX
ycnoBusix cpeabl. MHoroo6pasue mpocreimux. 3Ha4eHHe NMPOCTEHINNX B NMPUPOAE U KU3HU
yenoBeka (oOpasoBaHME OCANOYHBIX NOPOH, BO30OyauTenu 3aboneBaHuil, cuMOHMOTHHECKHE
Bunbl). IlyTu 3apakeHus denoBeka W Mepbl NPO(PUIAKTUKY, BBI3BIBAEMBIE OIHOKJIETOUHBIMH
’KMBOTHBIMU (MAJISIPUIHBIN TIA3MOIHIA).



Jlabopamopnsie u npaxmudeckue paoomnt

HUccnenoBanune crpoeHust WHPY30pUH-TYy(penbku U HaONIONEHHE 33 €€ MepeABIKEHHEM.
Hsyuenne xemoTakcuca.

MHuoroobpasue mpocTedmux (Ha rOTOBBIX Mpemnaparax ).

H3rorosieHne MOJENH KJIETKH npocTteiiiero (aMéonl, HH(Y30puu-Ty henbku u IPyroe. ).

Mmuoroxnerounbie kuBOTHbIe. KuumeuHomosiocTHble. OOmas xapakTepUCTHKA.
Mectoobutanne. OcoO€HHOCTH CTPOEHUS U JKU3HENESTENbHOCTH. DKTOJAEpMa M SHTOAEpMA.
BHyTpUIIONOCTHOE M KJIETOYHOE MepeBapuBaHue nuinu. Perenepauus. Pednexc. Becmomnoe
pasmHoxkenue (moukosanue). Ilomosoe pasmuoxenue. ['epmadpomutusm. PasnenbHOMoJbIE
KHIIEYHOIMOJOCTHbIE. MHOrooOpasue KHIIeYHOMOJOCTHBIX. 3HAauY€HHe KHILIEYHOMOJOCTHBIX B
MPUPOAE U JKU3HU uenoBeka. Kopasuiosele nonumnsl 4 ux posb B puhoodpa3oBaHHH.

Jlabopamopnsie u npaxmuueckue paoomol.

HccnenosaHue CTPOEHUs] MNPECHOBOAHOW TUAPBI M €€ NEepenBIKEHHS (ILIKOIbHBIA
aKBapHyM).

HccnenoBanue nutaHust ruApbl AaQHUSIMU M LIUKJIONAMH (IIKOJbHBII aKBapUyM).

H3roToBiieHne MOJENH TPECHOBOAHON THJPHI.

Ilnockue, kpyrJbie, Kojabdarbie 4epBH. OOmas xapakrepuctuka. OcobOeHHOCTH
CTPOCHHUSI M >KU3HEAEATENIbHOCTU IUIOCKHX, KPYIJIbIX M KOJbYATHIX depBeil. MHorooOpasue
yepseil. IlapasuTnueckue IUIOCKME M Kpyrible 4epBu. Lluknel pasBUTHA NEYEHOYHOIO
cocalblKa, OBIYbEro IENHs, 4YeNOoBeYecKOoil ackapuabl. UepBw, HMX NPHUCHIOCOONEHHs K
NapasuTH3My, Bpell, HAHOCUMBIN YeJIOBEKY, CENbCKOXO3SHCTBEHHBIM PACTEHHSIM M JKHBOTHBIM.
Mepbl 1O NOPEnyNPEKOCHUIO 3apaXeHUsl Mapa3sUTUYECKMMU 4YepBAMH. Poyib uepBed Kak
no4BOOOpa3oBarTeeil.

Jlabopamopnsie u npakmuueckue padomot.

UccnenoBaHue BHELIHETO CTPOEHHUS AOXKIAEBOro 4vepssa. HaOmroneHue 3a peakuuei
TOXKIEBOTO YePBS Ha Pa3fpPaKUTEIH.

UccnenoBanue BHYTPEHHErOo CTPOCHMSI MAOXKAEBOro uepBsi (HA TOTOBOM BJIAKHOM
npernapare U MUKpOIpenapare).

UzyueHue npucnocoOieHnii NapasuTHYECKUX uepBeil K mapasuTu3My (Ha TOTOBBIX
BJI&KHBIX U MUKpOIIpernaparax).

Unenucronorue. OOwas xapaktepuctuka. Cpeapl xu3Hu. BHelllHee W BHyTpeHHeEe
CTpOeHHUE WICHNCTOHOrNX. MHOroobpasue uienucroHorux. llpencraBurenu Kiaccos.

Pakoobpasubie. OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIHHOCTH.

3HaueHue pakooOpa3HbIX B MPUPOIE U JKU3HU YEIOBEKA.

[TaykooOpasable. OCOOEHHOCTU CTPOEHUSI M JKU3HEACATENBHOCTH B CBS3H C JKU3HBIO HA
cywe. Knemu — BpeauTe M KyJbTypHBIX pacTeHWid U Mepbl 00oppObl ¢ HUMH. IlapasuTudeckue
KJIey — BO30yANTENN U MEePEeHOCYNKHU ONACHBIX Oone3Heil. Mepsl 3amuThl OT Kiemei. Ponb
KJemeil B mouBo0Opa3OBaHKH.

Hacexombie. OCOOEHHOCTH CTPOEHUS U JKU3HEAEATENbHOCTH. Pa3MHOMXEHIE HACEKOMBIX U
tumnel pa3ButHs. OTpsnbl HacekombiX: IIpsMokpbuibie, PaBHOKpbUIbIE, IloNy>KECTKOKpPbLIbIE,
UYemyexkpouible, JKectkokpruible, [lepenondarokpsuibie, JBykpbuibie u npyrue. Hacexombie —
NepeHoCYrK BO3OyOuTeNneil U mapasuThl YejoBeKa W JOMAIIHUX >KUBOTHBIX. Hacekombie-
BpEeOUTENN caja, oropoza, mois, jieca. Hacekomble, CHMXKAIOIUE YUCIEHHOCTb BpeAUTENeit
pactenuii. IloBemeHUE HACEKOMBIX, HWHCTHUHKTBL Mepbl 1O COKPAIEHUK) YHCJICHHOCTH
HACEKOMBIX-BpeuTeNnell. 3HaueHne HaCEKOMBIX B IPUPOJIE M KU3HH YEJIOBEKA.

Jlabopamopnsie u npakxmuueckue pagomol.



HccnenoBanue BHEIIHETO CTPOEHHS HAacekoMoro (Ha MpuMepe MaiCKOro JKykKa HWIH
APYTUX KPYIHBIX HACEKOMBIX-BPEIUTEIICH).

O3HakoMJIeHHE C pa3IMYHbIMU TUIIAMH Pa3BUTHS HACEKOMBIX (Ha MpUMepe KOJUIEKLIUI).

Moamwockn. OOwas xapaktepucTika. MecrooOutaHue MOJUIOCKOB. CTpoeHHe U
IIPOLIECCHI KU3HEAEATENIbHOCTH, XapaKTepHbIe AJisi OPIOXOHOIUX, JIBY CTBOPYATBIX, FOJIOBOHOTHX
MOJUTFOCKOB. UepTsl mNpHCIOCOOJIEHHOCTH MOJUTIOCKOB K cpene obutanus. PasMHOxeHue
MOJUTFOCKOB. MHOrooOpa3ne MOJUIIOCKOB. 3HaueHHe MOJUTFOCKOB B MPUPOJIE U KU3HU YeJIOBEKa.

Jlabopamopusie u npakmudeckue padomol.

HccnenoBaHue BHELIHETO CTPOCHUS PAKOBHH MPECHOBOAHBIX M MOPCKHX MOJUTIOCKOB
(paxoBuHBI 0€33yOKH, MEPJOBULIBL, TPYIOBHKA, KATYIIKH U APYTHE).

Xopaosbie.  OOmas  XapakTepucTuka.  3apOAbIIEBOE  pPa3BUTHE  XOPIOBBIX.
Cucremaruueckue rpynnsl xopaosbix. [Toarun becuepennsie (anuernuk). [logrun Yepennsie,
nnu I103BOHOUHEIE.

Pei6bl. Ob6mast xapakTepuctuka. MecrooOuTaHue © BHEIIHEE CTPOEHHE pbIO.
OcobeHHOCTH BHYTPEHHErO CTPOEHUs U MPOLECCOB KU3HeAesaTenbHOCTH. [IpucnocodneHHoCTh
pei®0 k ycnoBusiM obutaHusA. OTnuuMsA XpsIIEBBIX PbI0 OT KOCTHBIX phid. Pa3MHOXeHHe,
pasBuTHMe W Murpauus pel0 B mpuponxe. MuorooOpasue pbiO, OCHOBHBIE CHCTEMATHYECKHE
rpyninsl peid. 3HaueHHe peid B MPUPOJIE U XKU3HH YeJIOBEKa. XO03SHCTBEHHOE 3HAYEHHE PBhIO.

Jlabopamopusie u npakmuuecxkue paéomot.

HccnenoBanue BHELIHErO CTPOCHUS U OCOOEHHOCTEH NEpEABIDKEHHs PBIOBI (Ha pUMepe
KUBOH pbIOBI B OaHKe C BOIOI).

HccnenoBanne BHYTpPEHHErO CTpPOeHHsi pbIObI (Ha MpUMEpPe TOTOBOrO BJIAXKHOTO
npemnapara).

3emuoBoanbie. O0mas xapakrepuctika. MecrooburaHue 3¢MHOBOAHBIX. OCOOEHHOCTH
BHELITHETO U BHYTPEHHETO CTPOEHHMs, NPOLECCOB JKU3HENESITEIbHOCTH, CBS3aHHBIX C BBIXOAOM
36MHOBOJHBIX Ha cymry. IIpucnocoOIeHHOCTh 36MHOBOAHBIX K JKM3HH B BOAE M Ha Cylle.
PasMmHOXeHNe 1 pa3BUTHE 36MHOBOIHBIX. MHOrooOpasue 3eMHOBOAHBIX U X OXpaHa. 3HaYCHHE
36MHOBOJIHBIX B IPUPOJIE U JKU3HH YEJIOBEKA.

Hpecmepikaromuecss. OOmast xapakTepucTHKa. MeCTOOOMTaHHE MPECMBIKAIOLIMXCS.
OcobeHHOCTH  BHEIIHET0O W BHYTPEHHErO0 CTPOEHHS  MpecMbIKaromuxcs. [Iporeccsr
XKHU3HeAeATeIbHOCTH. 1Iprcroco0IeHHOCTh MPECMBIKAIOIINXCS K XKU3HH Ha cyiue. PasMHOxeHne
U pa3BHUTHE IIpecMbIKaromuxcs. PereHepauusa. MHOrooOpasue mpecMbIKarOIUXCS U MX OXPaHa.
3HavYeHHe MPECMbIKAIOLIUXCS B IPUPO/IE U XKU3HH YeJIOBEKA.

Hruuer. O0mas xapakrepuctuka. OCOOEHHOCTH BHEIHEro cTpoeHus ntull, OcobeHHOCTH
BHYTPEHHETO CTPOEHHSI M IPOLECCOB JKU3HEeATeNbHOCTH nrtull. I[IpucrnocobiieHus nTHL K
nosnéty. Ilosenenne. PasmHoxenue u passurne ntul. 3abora o notoMctBe. Ce30HHbIE SBJIEHUS
B JKU3HU NTUL. Murpammu Otur, ux usydyeHne. MHOrooopasue nruu. DKOJOTHYECKHUE TPYIIMbI
ntul (1o BEIOOPY yUUTEIS Ha IPUMepe TPEX SKOJIOTHUECKHX TPYII ¢ YYETOM PacrpoCTpaHEHH s
ntul B peruoHe). [IpucnocobaeHHOCTh NTUL K Pa3IMYHBIM YCJIOBHAM CpeAbl. 3HaUeHHe MTHIL B
NPUPOJE U )KU3HH YEJIOBEKA.

Jlabopamopnsie u npaxmuueckue paGomol.

HccnenoBanue BHEUIHErO CTPOEHHsS M MEPbEBOro MOKPOBA NTHL[ (HAa MpHUMepe 4yuena
NTHL 1 HAOOpa NMEPbeB: KOHTYPHBIX, MYyXOBBIX U MyXa).

Hccnenosanue ocoOeHHOCTEH CKeneTa NTHLBI.

Muexonuraromue. OOmas xapaktepuctuka. Cpembl >KH3HH  MJIEKONHTAMOIIUX.
Oco0OeHHOCTH BHEIIHETO CTPOEHMs, CKeleTa M MYCKYJaTypbl, BHYTPEHHErO CTPOEHHSI.



IIpouecch! )KU3HEAEATENBHOCTH. Y CJIOXKHEHNE HEPBHOM cucTeMbl. [loBeneHre MIEKOTUTAOIIHX.
PasmuoxxeHue u passurue. 3a00Ta O IOTOMCTBE.

IlepBo3Bepu. OpHompoxonHele (siinexnanymue) u Cywmuarbie (HU3IINE 3BEpH).
IlnanenrapHele Miexonuraromue. MHoroobpasue MIEKOMUTAOMMX (IO BBIOOPY YUUTENsS
U3y4aloTCsl 6 OTPSIIOB MJICKOMHUTAIOINMX HA NPHUMEpPe OBYX BHIOB M3 KaKAOTO OTPAAA).
Hacexomosinuble u Pykokpeutblie. I'pbyssl, 3aiineobpasHele. XwuimiHble. JlacToHOrme u
Kuroobpasueie. IlapHokombiTHbie u HemapHokombiTHee. [lpumatel. CemelicTBa OTpsina
XwuigHele: co0ayuby, KOLUIaYbt, KYHbH, MEIBEIKbH.

3HaueHWe MIIEKONHTAIOIINX B MPUPONE M JKU3HH UelNOBeKa. MIIEKONMUTAoIIue —
NepeHOCYUKN Bo30yauTenell omacHbBIX 3a0oneBaHmil. Mepbsl OOpbOBI €  TpbI3yHAMH.
MHoroo6pa3ue MIEKONUTAKOLIMX POTHOTO KPas.

Jlabopamopnsie u npakmuieckue paoomst.

HccnenoBanue ocoO€HHOCTEH CKeleTa MIEKOUTAIOLTIX.

HccnenoBanue ocoOeHHOCTEH 3yOHON CHCTEMBI MIIEKOTTUTAFO X,

4. Pa3BuTHe ;KMBOTHOI0 MHpa Ha 3emJie

OBOMIOLIMOHHOE Pa3BUTHE JKUBOTHOIO MHpa Ha 3emie. YCIOXHEHHE >KUBOTHBIX B
mpouecce SBOMIOLMU.  JIOKa3aTenbCTBA  JBONIOLMOHHOIO  Pa3sBHTHsA  KMBOTHOIO  MHpa.
ITaneontonorusa. HckomaeMble OCTATKU JKMBOTHBIX, HX U3y4YeHHE. MeToapl HU3y4YeHHUs
HCKOMAaeMbIX OCTaTKOB. PecTaBpanusi ApeBHUX >KUBOTHBIX. «KMBbIE MCKOMAeMbI€» XHUBOTHOTO
Mupa.

Kuzup  >xkuBoTHRIX B Boge. OpnHoknerouHble >kuBoTHbIe. Ilpoucxoxnenue
MHOTOKJIETOYHBIX >KUBOTHBIX. OCHOBHBIE 3TAIIb 9BOMIOLUN 0€CrI03BOHOUHBIX. OCHOBHBIE JTAIIBI
SBOJIIOLIMM MTO3BOHOUYHBIX )KMBOTHBIX. BhIMepIIie ;KHBOTHbBIE.

Jlabopamopnsie u npakmuueckue padomet.

HccnenoBaHue NCKOMAEMbIX OCTaTKOB BBIMEPIINX JKUBOTHBIX.

5. 7KuBoTHBIe B IPUPOIHBIX COO0IIECTBAX

JXKuBoTHble U cpena oOuTanus. BiusHue cBera, TeMnepaTypsl H BIaXKHOCTH Ha )KHBOTHBIX.
ITpucnocobIeHHOCTD JKUBOTHBIX K YCJIOBUSM CPeIbl OOUTAHUS.

ITonynAuuy KUBOTHBIX, UX XapakTepucTHKH. OOUHOYHBII M TpynmoBoil obpa3 >XU3HU.
B3aumocBsi3M JKMBOTHBIX MexAy co0oil M ¢ apyrumu opranusmMamu. IluimeBbie CBsI3U B
npuporHoM coodimecTse. [IuineBbie ypoOBHH, 3KOJOTHYECKas MUpaMIIa. IKOCHCTEMA.

KuBOTHBI MupP NPUPOAHBIX 30H 3emiiu. OCHOBHBbIE 3aKOHOMEPHOCTH PpacHpenesCHUs
JKUBOTHBIX Ha I1aHeTe. DayHa.

6. 7KuBOTHBIE U YeJIOBEK

Bo3snelicTBrue uenoBexka Ha JKMBOTHBIX B IPUPOJE: MpsiMOe U KOocBeHHoe. IIpoMbiciioBrie
’KMBOTHbIE (pBIOOJIOBCTBO, OXOTa). BeneHue mNpOMbICIA >KUBOTHBIX Ha OCHOBE HAy4YHOIO
NoJXxoza. 3arpsa3HeHNUE OKpPYKarollel cpeblL.

OnomamrHuBaHue XKUBOTHBIX. Cenekius, MOpoIbl, HCKYCCTBEHHBIH OTOOpP, AUKHE NMPEIKU
IOMAIIHUX JKMBOTHBIX. 3JHAaueHHE MAOMAINHUX JKUBOTHBIX B JKU3HU 4YelloBeKa. JKHBOTHBIE
CEJIbCKOXO3SICTBEHHBIX yronuid. MeTonpr 60pbOBI C JKUBOTHBIMU-BPEIUTEISIMIL.

I'opon kak ocobasi MCKyCCTBEHHasi cpena, Co3maaHHas ueoBeKoM. CHHAHTPOIHbBIE BHIIbI
JKUBOTHBIX. YCIIOBUS KX OOWTaHMS. bBecro3BOHOYHBIE M TO3BOHOYHBIE JKUBOTHBIE TOpOAa.
Ananranust *KMBOTHBIX K HOBBIM yCJIOBUSM. PekpealinoHHBIN Mpecc Ha KUBOTHBIX TUKUX BUJIOB
B yCJIOBUSIX ropoga. besnamsopnele nomainHue xkuoTHble. [IutomMHuku. Boccranosnenue
YHCICHHOCTH PEIKUX BUIOB XXHMBOTHBIX: 0c000 OxpaHsiemble npuponHeie Teppuropru (OOIIT).
KpacHas kaura Poccuu. Mepel coxpaHeHUsl ’KUBOTHOTO MHpa.



9 KJIACC

1. YesoBex — GHOCOLMAJILHBIH BHJ

Hayxun o d4enoBeke (aHaTOMusi, (PU3HONOIWs, INICHUXOJIOTHS, AHTPOMOJOTHUS, THUTHEHA,
CaHUTapus, SKOJIOTHs uejioBeka). MeToabl N3ydeHns: OpraHu3Ma 4dejioBeka. 3HaueHHe 3HaAHHUi O
YeJOBeKEe JJIs1 CAMOMNO3HAaHUS U COXpaHeHHs 3A0poBbsi. OCOOEHHOCTH 4eJOBeKa Kak
OMOCOIMAIILHOTO CYIIECTBA.

Mecto uenosexka B CHCTEME OpraHMYeCKOro Mupa. YenoBek Kak 4acTb HPUPOABL.
Cucrematuueckoe  MOJIOKEHHE  COBPEMEHHOro  uenoBeka. CXOACTBO  4ejioBeKa C
miekonuraromumy.  OTinyue 4YejnoBeka OT mnpuMatoB. JlokasaTenbcTBa  KHBOTHOTO
IIPOUCXOXKACHUS 4YenoBeka. Henosek pasyMHbIH. AHTpororeHes, ero sramnbl. buonoruueckue u
coLaJbHbIE (PAKTOPBI CTAHOBJIEHUS YesioBeka. UesioBevecKie pachl.

2. CTpyKTypa OpraHuzma 4ejioBexKa

Ctpoenune n xumu4eckuii cocraB kieTku. OOMeH BELIECTB M MpeBpalleHHe SHEPruH B
ki1eTke. MHorooOpasue KIETOK, ux aejenue. HykienHOBble KHCIOTHL. ['eHbl. XPOMOCOMBL.
XpomocomHelii Habop. Mutos, Meiio3. ComaTrueckiie u noioBble KieTku. CTBOJIOBbIE KIIETKH.
Tumnbl TkaHelH OpraHu3Ma 4Y€NIOBEKA: SMUTEIHANIbHBIE, COCAMHUTENbHbIE, MBIIIEYHbIC, HEPBHAS.
CsoticTBa TkaHeill, ux ¢yHkuun. OpraHsl U CHCTeMbl OpraHoB. OpraHu3M Kak €IWHOE ILIENOE.
B3anmocBsi3b OPraHOB U CHCTEM Kak OCHOBA I'OMEOCTa3a.

Jlabopamopusie u npakmuueckue paoomot.

H3y4eHne MUKPOCKOIIUYECKOrO CTPOSHH TKaHel (Ha TOTOBBIX MHUKPOIIPENapaTax).

Pacrio3HaBaHye OpraHoB U CHCTEM OPraHOB uejioBeka (1Mo Tabiuiam).

3. HeiiporymopanabHas peryasinusi

Hepshras cucrema yenobeka, €€ opranm3anusi U 3HaueHue. HeiipoHbl, HepBbBI, HEpBHBIE
y31bl. Pednexc. Pednexropras nyra.

Peuentopsl. JIByxHEHpOHHbIE M TpEXHEHpPOHHBIE peduiekTopHbie Ayrd. CHHHHOW MO3T,
ero crpoerne u ¢yHkuun. Pednexcel cnuHHOro Mosra. ['0JIOBHOW MO3r, €ro CTpOEHHE H
¢yukun. bonpmue nonymapusi. Pednekcel ronosHoro mosra. besycnoBHbie (BpOXIEHHBIE) U
ycnoBHbele (mpuoOperéHHble) peduekchl. Comaruyeckass HepBHas CHUCTeMa. BereraTHBHas
(aBroHoMHas1) HepBHas cucrteMa. HepBHas cucrema kak eauHoe ueioe. Hapymenust B pabore
HEPBHOH CUCTEMBI.

I'ymopanbhast perymsiumsa QyHKUWiA. OHIOKpUHHAs cucrema. JKenesbl BHyTpeHHEH
cexpenun. XKenesbl cMemIanHoN cekpenuu. 'OpMOHBI, UX poNb B perysinuu (pU3HOIOrHIECKIX
¢GyHkumit opraHusma, pocTa M pasputHa. HapyumeHue B paboTe 3HIOKPUHHBIX IKEJE3.
Ocobennoctu pediekTOPHOM U r'yMOPabHOM peryisauni GyHKIUHA OpraHiu3ma.

Jlabopamopusie u npaxmuueckue pabomot.

H3ydeHue ronoBHOro Mo3ra 4efoBeka (1o MyJisiKam).

H3ydeHne usMeHeHus pa3Mepa 3padka B 3aBUCUMOCTH OT OCBENIEHHOCTH.

4. Onopa u ABHKEHHE

3HavyeHHe OMOPHO-IBUIaTeNbHOrO anmapara. CKeser yenoBeka, CTPOEHHE ero OTAEIOB U
¢dynxuun. Koctu, ux xummudeckuit cocras, ctpoenue. Turbl kocteit. PocT kocTell B LIMHY U
tonmuHy. Coenunenne kocreit. Ckener ronosel. Ckener Tynosuiia. CKeleT KOHEYHOCTEH U UX
nosico. OCOOEHHOCTH CKeJeTa YeJOBEeKa, CBSI3aHHbIE C MPSIMOXOKACHUEM M TPYAOBOM
TESTEIBHOCTBIO.



Merimeunass cucrema. Crpoenne u  (yHKuum CkeneTHbIXx Mbiun. Pabora wmbrmm:
cTaTUyeckas W OWHAMHYECKas, MbIILbl crudarenn U pasrudatenn. YTOMICHHE MBbIIILL
I'mmoaunamus. Ponb ABUraTenbHON aKTHBHOCTH B COXPAHEHUH 37I0POBBAL.

Hapymienust onopHo-ABUTaTENbHOM CHUCTEMbl. BoO3pacTHple H3MEHEHUs B CTPOCHHUU
kocteil. Hapymenne ocanku. IlpenynpexneHue HCKpPUBICHHS NO3BOHOYHHMKA W Pa3BUTHSA
wiockocronus. Ilpodunakruka TpaBmatusma. IlepBas moMoOIIb [pPH TPaBMax OINOPHO-
JBUTATEJIbHOTO amnmnapara.

Jlabopamopusie u npakmuyueckue papomsi.

HccnenoBanue CBONCTB KOCTH.

W3yyeHue cTpoeHNs KocTel (Ha MyJIspKax).

N3yueHne CTpOeHUs TO3BOHKOB (HA MYJISTKAX ).

Omnpenenenne rubKOCTH MO3BOHOYHHKA.

H3mepeHue Macchl U pOCTa CBOErO OpraHu3Ma.

W3yyeHue BIUSHUS CTATHUECKONW U TMHAMHYECKOH Harpy3KH Ha YTOMJIEHUE MBILILI.

BrisiBieHNE HapYIIEHUS OCAHKH.

OmnpeneneHue NpU3HAKOB MIOCKOCTOIHSI.

Oxazanue repBoit IOMOIIH MTPH MOBPEXKASHIH CKEJIEeTa M MBILILI

5. BHyTpeHHsisI cpeJa opraHusma

BuyTpennsis cpena u eé¢ ¢QyHkuuun. DOpMEHHBIE 3JEMEHTbl KPOBU: BPUTPOLIUTHI,
JEeHKOUUTHI M TpoMOoLuThl. Masnokposue, ero npuunHbl. KpacHbiil KOCTHBIH MO3T, €ro pojib B
opranusMe. I1nasma kpou. IlocTosiHCTBO BHYTpeHHEH cpenbl (romeocTas). CBEpThIBAaHHE KPOBH.
I'pymmer kpoBu. Pesyc-dakrop. [lepenusanue kposu. JIoHOPCTBO.

WmmyHurer u ero Bumbl. DakTopbl, BIMSIOIHE HA HMMYHHTET (TMpHOOpETEHHbIE
UMMYHOeHLIUTBI): pagHallMOHHOEe OOJNydeHWe, XHUMHYECKOe OTpaBIICHHE, TOJIOAAHMUE,
BOCIIAJIEHUe, BUPYCHBIe 3aboneBanus, BUU-unpexkuusa. Bunoukosas skenesza, muMparnaeckue
y3nbl. Bakiuasl u nedeOHble chiBOpoTKU. 3Hadenue pador JI. IMacrepa m L.M. Meunukosa no
U3YyYEHUIO UMMYHUTETA.

Jlabopamopnsie u npaxmuueckue padomoi.

H3yueHne MHUKpPOCKONUYECKOrO CTPOEHMS KPOBU HEJIOBEKa U JIATYLIKM (CpaBHEHHE) Ha
TOTOBBIX MHUKPOIIpeIaparax.

6. KposooOpamenue

Oprans! kpoBooOpawmenusi. CTpoeHue u padora cepaua. Asromarusm cepaua. Cepaednsrit
LVKJI, €r0 JJINTEeNbHOCTb. bonmbImol u Manblii Kpyru KpoBooOparneHus. JBrkeHHe KpPOBH IIO
cocynam. Ilynsc. Jlumparuueckas cucrema, TumMpoOTTOK. Perysinus nesarenpHOCTH cepala u
CoCynoB. I'MrueHa cepreyHO-COCYOMCTON cucTeMbl. IIpoduiakTuka CepaeYHO-COCYIUCTBIX
3aboneBannii. [lepBast momolb Npu KPOBOTEUEHUSIX.

Jlabopamopnsie u npaxmuueckue padomoL.

H3mepenne KpOBSHOTO JaBJICHUS.

OnpeneneHue nynbca U 4ucia CEPACUHBIX COKpALIEHUN B IIOKOE U IMOCIE JO3UPOBAHHBIX
(pU3MYECKHX HATPY30K Y YENIOBEKa.

IlepBast MOMOILb IIPA KPOBOTEUEHUSX .

7. JAbixaHue

Jpixanue u ero 3HadeHue. Opranbl Apixanus. JIérkue. Bzaumocss3p crpoenns U GyHKuuit
opraHoB abixaHus. ['a3oo0MeH B nérkux u TKaHsx. JKu3zHeHHas €MKOCTh JIErKHX. MexaHu3Mbl
ObIxaHus. J{prxarenbHble IBUKEHUS. Perysims qpxanus.



Hndexironnele Oosie3HH, Nepenaouecs 4depe3 BO3AYX, NPenyHpeskIeHue BO3AyLIHO-
KanenpHbIX nHQpexuii. Bpen tabakokypenus, ynotpebieHns HAPKOTHIECKUX U MCHXOTPOIHBIX
BewecTs. Peanumanus. Oxpana Bo3ayrHo# cpeasl. Oka3aHue NepBoil NOMOLIY NP MOPAXSHUU
OPraHOB JbIXaHUS.

Jlabopamopnbie u npakmuueckue pabomet.

H3mepenne oOxBata rpy AHOI KJIETKHU B COCTOSTHUH BIOXa U BBIOXA.

Omnpenenenue 4acTOTHI AbIXaHHUA. BiusHue pa3nu4HbIX (pakTOpOB Ha HACTOTY IbIXAHUS.

8. IluTaHue M NHIIEBAPEHHE

IMuTaTenpHble BelecTBa U MuileBble NpoAyKThl. ITutanue u ero snauenue. llnmesapenue.
Opranpl nuiieBapeHus, UX CTpoeHHe U (PyHKUuH. PepMEHTBl, MX POJNb B INHUINEBAPCHUM.
INMumesapenue B poroBoi mojioctu. 3yOnl u yxon 3a HUMU. [InmeBapenue B xenyake, B TOHKOM
U B TOJICTOM KulleyHuke. BcacelBaHue mnurarenpHBIX BemecTs. BcacplBaHMe BOXBL
IInmeBapuTENbHBIC XKENE3bl: NEUYEHb U NOKENy IOYHAs XKele3a, X POJIb B MUILECBAPEHUN.

MukpoGuoM denoBeka — COBOKYHMHOCTb MHUKPOOPTaHHM3MOB, HACENSIOIIUX OpPTaHHU3M
JeoBeKka. Perysius mamesapeHus. MeToas! u3yueHns opraHos nuiesapenus. Padorsr M.IT.
IlaBsoBa.

lNuruena nuranwms. IpenynpexnaeHune rINCTHBIX U JKeJTyIOYHO-KHIIEUHBIX 3a00JeBaHMHI,
NHUIIEBBIX OTPaBJICHUH. BiHAHNE KypeHusa U ankoros Ha NUILEBAPECHHUE.

Jlabopamopusie u npaxmuueckue pabomol.
Hccnenosanue neicTBys (PepMEHTOB CIIFOHBI HA KPaxMall.
Habnronenue neicTBUS ey JOYHOTO COKa Ha OeJIKH.
9. OOMeH BemeCTB H NMpeBpallleHHe YFHEPrHH
OOmeH BelIecTB M NpeBpallleHHe SHEPrud B OpraHu3Me 4enoBeka. Ilnactuyeckuit u
sHepreTuyeckuii oOMeH. OOMeH Bombpl U MUHepabHbIX cojieil. OOMeH OeKoB, YIJIEeBOAOB H
KUPOB B OpraHusme. Peryisinus oOMeHa BelecTB U NMPEeBPAIIEHHs SHEPTHH.

Buramunel U ux posnp g opranusma. I[loctymnenue ButamuHOB ¢ numed. CuHres
BUTAMHHOB B OpraHu3Me. ABUTaMUHO3bI U TMITOBUTAaMUHO3bL. COXpaHeHHe BUTAMUHOB B ITHIIIE.

Hopmb! u pexkxum nutanusi. PannoHambHOe nuTaHue — (PAKTOP YKPETJIEHUS 30OPOBbSL.
Hapyrienue oOMeHa BeIecTs.

Jlabopamopnysie u npakmuieckue padomet.

HUccnenoBanue cocTaBa MpOAYKTOB ITUTAHUS.

CocraBieHNe MEHIO B 3aBUCUMOCTH OT KaJIOPUHHOCTY TTHILH.

Cnoco0bl COXpaHEeHUS] BATAMHHOB B TIMLIEBBIX MPOAYKTAX.

10. Koka

Crpoenue u ¢ynkuun koxu. Koka m e€ mpoussomnble. Koka M TepMOperynsiiusi.
Bnusinue Ha KOXKy (PakTOpoB OKPYIKAOLIEH CPeIbL.

3akanuBanue u ero ponb. CnocoObl 3akanuBaHus opraHusma. [urmeHa Koxw,
rUrueHndeckre TpebosaHus Kk onexae u o0yBu. 3aboneBaHUs KOXH M UX MPEXyTIPEKICHMS.

IIpo¢unakTuka u mepBas MOMOLIb IPU TEIJIOBOM U COJHEYHOM yjaapax, OXorax u
0OMOPOXKEHUSAX.

Jlabopamopnysie u npakmuieckue padomet.
Hccnenosanue ¢ MOMOLIBIO JIyIIbI THUIBHOM U JIAIOHHOM CTOPOHBI KUCTH.
OmnpeneneHue KUPHOCTH Pa3IHMUHBIX YUACTKOB KOXU JIUIIA.

Omnucanue Mep Mo yxXoy 3a KOkel Jinlia ¥ BOJIOCAMU B 3aBUCUMOCTH OT THIA KOXH.
OnucaHue OCHOBHBIX THTHEHUYECKUX TpeOoBaHuil k onexae u 00yBH.
11. Beigesaenue



3naueHue BbineneHus. OpraHbl BeineneHus. OpraHbl MOYEBBIICIUTEIBHON CHCTEMBI, MX
crpoeHue u QyHKIMU. MuUkpockonuueckoe crpoenue mouku. Hedpon. OOpazoBaHue MOYH.
Perynsauus MmogeoOpa3oBaHus u Mouencnyckanus. 3a00eBaHusl OPraHOB MOUEBbIIENUTEIBHOI
CHCTEMBI, UX NPEeRyNpEXICHHE.

Jlabopamopusie u npakxmuueckue paoomol.

OmnpeneneHne MECTONOIOKEHHS OYEK (HA MYJISKE).

Onucanne mep npodunakTuky Oosie3Hel moyek.

12. PazMHOKeHHE H pa3BUTHE

Opranbl penpoaykuuu, crpoernne u (yHkiwm. [lonoBbie skene3bl. [10NOBBIE KIIETKH.
OmnonorBopenue. BHyTpuyTtpoOHOe pasButue. BiaumsHue Ha 53MOpPHOHATBPHOE pPa3sBUTHE
bakTopoB oOkpyxaromeir cpenbl. Poxmbl. Jlakramus. Poct u passutne pebGénka. IlomoBoe
cospesanne. Hacnenosanue npusHakos y uenoseka. HacnencTBenHble O0Ne3HN, UX MPUYHUHBL U
npenynpexnesre. Habop xpoMocom, mojioBbie XpOMOCOMBI, T'eHbl. POJIb reHeTHUeCKHX 3HAHUIA
1JIs1 TIIAHUPOBaHus ceMbU. MHGekiny, nepenaromuecs MoJOBbIM My TEM, UX MPOPIIAKTHKA.

Jlabopamopnbsie u npakmuieckue paoomst.

Omnucanue OCHOBHBIX Mep MO TNpodrakTuke HH(PEKIIMOHHBIX BHPYCHBIX 3a00JIEBaHUIA:
CIIN[ u rematur.

13. OpraHbl 4yBCTB H CEHCOPHbIE CHCTEMbI

Oprane! 4yBCTB U UX 3HaueHHe. AHanu3aTopbl. CeHcopHbIE cHCTeMBL I'na3 u 3peHue.
Onrtuueckas cucreMa rinaza. CeryaTka. 3pUTENbHBIE PELIEITOPHI. 3PHUTENBHOE BOCIIPHUSITHE.
Hapymenus 3peHus u ux npuuussl. [ uruena speHus.

V¥xo u cayx. Ctpoenne u (QyHKUMH opraHa ciyxa. MexaHu3Mm paboOTBI CIIyXOBOTO
ananu3atopa. Ciyxosoe Bocnpusitue. Hapymenus ciyxa i ux mpu4uHbL [ urueHa ciyxa.

Opranbpl paBHOBECHs, MBIIIEYHOTO YyBCTBA, OCsi3aHHWs, OOOHSHHMA W  BKycCa.
BsanmopnelicTBie CEHCOPHBIX CHCTEM OpraHu3Ma.

Jlabopamopnsie u npaxkmuueckue paoomol

Omnpenenenue OCTPOTHI 3PEHUS Y YETIOBEKA.

H3ydeHue cTpoeHus opraHa 3peHus (Ha MyJisDKE U BJIQXKHOM TIpernapare).

H3zyuenue cTpoeHus opraHa ciiyxa (Ha MyJisike).

14. IloBeaeHue U NCUXHKA

Ilcuxuka u noseneHue uenoBeka. llorpeOHocTHM WM MOTHMBBI IoBeneHHs. CouuanbHas
00y CIIOBJICHHOCTb NOBEAEHMS 4ejoBeka. PediekTopHasi Teopusi MoBeAeHHs. Briciuas HepBHas
neATenpHOCTh denoBeka, padorel M. Ceuenosa, W.I1. IlaBnoBa. MexanusMm oOpa3oBaHus
ycnoBHBIX peduiekcoB. Topmoxkenne. JJuHamuueckuii crepeoturn. Posib TOPMOHOB B IIOBENEHHH.
HacnenctBeHHble U HEHAClEACTBEHHbIE  NPOrpaMMbl  TOBEINEHUS Y  YEJIOBEKa.
ITpucnocoburenbHbIi XapakTep NOBEACHUS.

Ilepsasd u BTOpast CUrHajbHble cUcTeMbl. [lo3HaBaTeNnbHas AEATENBHOCTh Mo3ra. Peub u
mpinteHne. Ilamste u BHuManuwe. Owmouun. WHauBuayanbHble OCOOEHHOCTH JIMYHOCTH:
CIIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OJapEHHOCTh. THIbI BRICIISH HEPBHOHN NEATENBHOCTH U
temrepamenTa. OCOOEHHOCTH MCUXUKH YesioBeKka. | uriueHa pu3n4eckoro 1 yMCTBEHHOTO TPYAa.
Pexum tpyna u oraeixa. CoH u ero 3Hauenue. [ uruena cHa.

Jlabopamopusie u npakmuueckue padomol.

Hsydenne KpaTKOBPEMEHHOMN MaMsITH.

Omnpenenerne 00béMa MEXaHUYECKON U JIOTMYECKOM MaMSITH.

Onenka c(OpMHUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBbIIIJIEHUSI.

15. YesioBeK U OKpyxKawmas cpeaa



UenoBek U OKpy»Karommas cpepa. Jkoyorudeckne (HakTopsl U UX AEHCTBUE HA OPraHHU3M
4esioBeKa. 3aBUCUMOCTD 3/10pOBbsl YEJIOBEKA OT COCTOSIHUS OKpY Karoleil cpenbl. Mukpokyiumar
KUJIBIX ToMerneHuil. CoOmoieHre mpaBuil MOBEJEHHUsI B OKPYJKAIOLIEH cpene, B OMACHBIX U
YPE3BBbIUANHBIX CUTYaLIHUSIX.

3m0pOBBE UENOBEKAa KaK COLMalbHAasi LEHHOCTb. DaKTOpBI, HAPyILIAOI(HE 3A0POBBE:
TUNOAVHAMUS, KypeHHe, ynoTpeOieHne alnKkoros, HapKOTUKOB, HecOaTaHCHPOBaHHOE MHTAHUE,
cTpecc. YKperuleHHe 370pOBbs. AayTOTPEHUHT, 3aKaJMBaHHE, JIBUTAaTENbHAs aKTHBHOCTD,
cbanancupoBaHHOe nuTaHue. KynbTypa OTHOLIEHHS K COOCTBEHHOMY 3/IOPOBBIO Ml 3I0POBBIO
OKpy>Karomux. BceMupHas opraHu3aiusi 31paBoOX paHEHHs.

UenoBek Kak yactb Omocdepbl 3emin. AHTPONOI€HHbIC BO3JCHCTBHS Ha TNPHPONY.
VYpbanuzauus. Lusmmmzanus. TexHOreHHbIE H3MEHEHUST B OKpyskaromen cpene. CoBpeMeHHbIe
rino0aNbHble HKOJIOTHYECKHE TMpoOseMbl. 3HAa4eHHE OXpaHbl OKPYXKAoIEeH Ccpeabl s
COXPaHEHUs 4eJI0BEYECTBa.

ITJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE OCHOBHOI'O OBII[EI'O OEPA3OBAHMS (FA30BEI YPOBEHD)

OcBoenne yuebHOro npenmvera «buonorus» Ha ypoBHE OCHOBHOrO o0Imiero oOpasoBaHUs
TOJIKHO 00ECIeUnTh JOCTIDKEHHE CICAYIOMUX O0YYalOIMMHUCS JIMYHOCTHBIX, METAPEIMETHBIX
U IPEIMETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTATBI OCBOEHHS NPOrpaMMbl IO OHOJOTMH OCHOBHOrO OOIIEro
o0pa3oBaHusi JOJDKHBI OTPakaTh TOTOBHOCTh OOYYaKOIMXCS PYKOBOACTBOBAaTbCA CHCTEMOId
MO3UTHBHBIX [IEHHOCTHBIX OPHEHTALMHA U PACIIMPEHHUE OMbITA AEATENbHOCTH HA €€ OCHOBE U B
Ipoliecce peayn3aiil OCHOBHBIX HANPaBJICHUI BOCHHUTATENbHON NEATENbHOCTH, B TOM YUCIE B
YJacTH:

1) rpaxaaHCcKoOro BOCIIHTAHHS:

TOTOBHOCTb K KOHCTPYKTHBHOH COBMECTHOW JI€ATEJNIbHOCTH TMPH  BbINOJHEHUH
HCCJIEIOBAaHUH M POEKTOB, CTPEMIICHHE K B3AMMONOHUMAHHUIO U B3aHMOIOMOIIY,

2) NaTPHOTHYECKOr0 BOCIIHTAHHSI:

OTHOIIEHHE K OMOJIOTMM KaK K Ba)KHOW COCTaBISIOIIEH KyJbTYpbl, TOPAOCTb 3a BKJIAJ
POCCHICKHMX M COBETCKHX YUEHBIX B PA3BUTHE MHUPOBOW OHOJIOTHYECKOIl HAayKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHS:

FOTOBHOCTb OLIEHMBATh MOBEJEHUE U MOCTYNKH C MO3ULMH HPABCTBEHHBIX HOPM U HOPM
3KOJIOTUYECKOU KYJIbTYPHI,

NOHMMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O ACMEKTa AEATENbHOCTH Y€OBEKAa B MEAULIMHE U
OHOJIOTHH,

4) 3cTeTHYECKOro BOCIIUTAHHS:

NIOHUMaHuE posii OnoNoruu B GOPMUPOBAHUH CTETHUECKON KYJIbTYPbl TMIHOCTH,

S) ¢usuueckoro BocnuTaHHsi, (OPMHPOBAHMA KYJbTYPbI 3A0POBbS H
3MOLHOHAJIBHOIO 0JIArONoJIyYHs:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO M YCTAHOBKA Ha 37IOPOBBIN 00pa3 KU3HU
(3mopoBoe muTaHue, COONMIOIEHHE THIMEHHYECKHUX MPABHII U HOPM, COaNlaHCUPOBAHHBIN PEXKUM
3aHATUIH U OTABIXA, PEryJsipHas (pusnyeckas akTUBHOCTD),



OCO3HAHHWE MOCIEACTBUII M HENpUSATHE BPEAHbIX NPHUBBbIUEK (yHoTpeOneHHe ankoros,
HapPKOTHKOB, KypeHHe) H HHBIX (GOPM Bpeaa Al PU3NIecKoro U NCHXUIECKOro 3/10POBbS;

coOoieHre TpaBujl OE30MAaCHOCTH, B TOM YHCIE HABbIKM O€30I1aCHOrO TMOBEACHUS B
MPUPOAHON Cpene;

c(OPMHPOBAHHOCTb HaBbIKA pPe(dIEKCHH, YIPaBIEHHE COOCTBEHHBIM 3MOLIMOHAJIBHBIM
COCTOSIHUEM,;

6) TPyAOBOro BOCIIHTAHHS:

AKTUBHOE y4YacTHE B PEIICHHWU MPAKTHYECKUX 337a4 (B paMKax ceMbH, 00pa30BaTeNnbHOMN
OpraHU3aIliK, HACEJIEHHOTO MyHKTAa, Kpast) OMOJNIOTHYECKOH U SKOJOIHYECKON HAIpaBIEHHOCTH,
HHTEPEC K MPAKTUYECKOMY H3yHUEHHIO Mpodeccuii, CBI3aHHBIX ¢ OHOJIOTHEi;

7) 3K0JIOTHY€CKOro BOCMIHTAHHA:

OpHEHTaLUs Ha MPUMEHEHHEe OHMOJIOrMYeCKMX 3HAHWH NP PELIeHHH 3a/1a4 B OOJNacTH
OKPY>KaIOIEeH Cpenpl,

OCO3HaHHE HKOJIOTHYECKUX NPOOIIeM U IyTel UX pelIeHNs,

TOTOBHOCTB K YYaCTHIO B MPAKTUYECKOM AeSTEIbHOCTH SKOJIOTUYECKOM HANIPaBI€HHOCTH,

8) HeHHOCTH HAYYHOr0 NMO3HAHHS:

OpPHEHTAaLUsI Ha COBPEMEHHYI0 CHUCT€My HAy4HBIX MPEACTaBICHHII 00 OCHOBHBIX
OUONIOTHYEeCKUX 3aKOHOMEPHOCTSX, B3aMMOCBA3AX 4YEJIOBEKA C IPHPOAHONH W COLMAJIBHOM
cpenoti;

NOHHMaHHe PoJid OHONOrHYeCKON HayKH B OPMHUPOBAHUN HAYYHOTO MHPOBO33PEHUS,

pasBUTHE Hay4yHOH JOOO3HATENBHOCTH, HHTEpeca K OHMONIOrHYecKOHl Hayke, HaBBIKOB
HCCJIENIOBATEIBCKOM NEATENBHOCTH,

9) aganTauuu o0ydaluIerocss K HIMEHSIIOIHMCH YCJOBHAAM COLMAJIBHOH H
NPHPOAHOM CPEAbI:

a[IeKBaTHAsI OLIEHKA N3MEHSIIOIIMXCS YCIOBUIL,

NpUHATHE pelieHus (MHAMBHAyalbHOE, B TPYyINE) B HM3MEHSIOIIMXCS YCIOBHUSAX Ha
OCHOBaHUU aHaju3a Ouonornyeckoi nHGopMarumy;

IUIAHUPOBAaHUE NEHCTBHI B HOBOW CHUTyallMd Ha OCHOBAaHUHM 3HAHUI OHOJOrMYECKHX
3aKOHOMEPHOCTEN.

METAINPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe pPe3yJbTaThl OCBOSHUS MPOrpaMMBbl 110 OMOJIOTHU OCHOBHOTO OOIIero
00pa3oBaHUs, HOJDKHBI OTPakaTh OBJAJCHHE CIEAYIOUIMMH YHHBEPCAJIbHBIMU YyUeOHBIMU
NEUCTBUSIMU,

Ilo3znaBaTenbHbIe YHHBepCcAJbHbIE YUeOHbIe 1eHCTBHSA

1) 0a3oBbIe JOrHYecKHe JeHCTBHSA:

BBIAB/ISITD U XAapaKTEPHU30BaThb CYIIECTBEHHbIE IPU3HAKH OHOJIOTMYECKHMX OOBEKTOB
(siBIIEHMIA);

yCTaHABJIMBATh CYLIECTBEHHBIH MpPU3HAK KIacCH(PUKALuK OHOJOrMYecKuX OOBEKTOB
(ABNIEHUI, TIPOLIECCOB), OCHOBaHMs il OOOOINEHHMS W CPaBHEHHs, KPUTEPHUU MPOBOLUMOIO
aHaIN3a,

C Yy4éTOM NPEJIOKEHHOH OHONOrHdecKkod 3ajaud BBIIBISITH 3aKOHOMEPHOCTH U
IPOTHBOPEYHsA B PAacCMaTPHBAaEMbIX (akTax W HaOMIOAEHMAX, Npemiaratb KPUTEPUH IS
BBISIBJIEHMSI 3aKOHOMEPHOCTEN U MPOTUBOPEYUH;

BBIABJIATE AepuuuThl HHPOPMALMY, aHHBIX, HEOOXOOUMBIX IUIS PELICHUs TOCTaBIEHHOM
3a1a4y;



BBISIBJIATD NPUYUHHO-CJIEACTBEHHbIC CBSI3U IPH M3YUYEHHH OHOJIOTHUECKHX SIBICHUH H
IPOLIECCOB, AEJIATh BBIBOIBI C UCIIONB30BAHNEM ACIYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOYCHHUH,
YMO3aKJIIOUeHNH 110 aHAJIOruy, (OPMyIUPOBATh MMITOTE3bI O B3AHMOCBS3SIX,

CaMOCTOSITENIPHO  BbIOMparh cmoco0 pemeHus yueOHOW OHONOTMYECKOH —3amadu
(cpaBHHMBaTL HECKOJIBKO BApHaHTOB pELIEHHs, BBIOMpATh HauOOJiee MOOXOMSMIUN C yd4ETOM
CaMOCTOSITEJIbHO BbIIEIEHHBIX KPUTEPHUEB).

2) 6a3oBbIe HCCJIEA0BATEIbCKHE ACHCTBHUS:

HCTIONIb30BATh BOIIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT O3HAHHS,

bopMmynupoBaTe BOIPOCH], (HUKCHUPYIOLIHE Pa3pblB MEXAY PEajbHbIM H JKeIaTeJbHbIM
COCTOSIHMEM CUTYyaluu, 0ObEKTa, U CAMOCTOSATENIbHO YCTAHABIMBATh HCKOMOE U TAaHHOE;

bopMupoBaTh runoTE3y 00 UCTHHHOCTH COOCTBEHHBIX CYKICHHH, apryMEHTHPOBAThH CBOIO
HO3ULIHIO, MHEHHE;

IPOBOIUTH II0 CaMOCTOATENILHO COCTABJICHHOMY IUIaHY HaOJIOJeHHe, HECJIOXKHBIH
OUONOrHUeCKUl 3KCIIEPUMEHT, HeOOJbIIOe HCCIeNOBAaHHE MO YCTAHOBJICHUIO OCOOEHHOCTEMl
Ouonoruueckoro oObekTa (mpoLecca) HW3YUYEHHs, MPUYMHHO-CICACTBEHHBIX CBs3eH U
3aBHCUMOCTEN OMOJIOrHYECKUX OOBEKTOB MEXIY COOOIA;

OLIEHUBaThb HAa NPHMEHHMOCTb M JOCTOBEPHOCTh HMH(POPMALMIO, MOJYYEHHYIO B XOIe
HaOJIIOCHHUS M KCTIEPUMEHTA,

CaMoCTOSTENbHO (HOpMyTHpOBaTh 0000OLIEHHST U BBIBOIBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOMIOAEHNs], 3KCIIEPUMEHTA, BJAJE€Th WHCTPYMEHTAMH OLIEHKH IOCTOBEPHOCTH TOJIYYEHHBIX
BBIBOJIOB M 00OOIIEHHI;

IIPOTHO3UPOBATh BO3MOXKHOE JAajibHeiilee pasBUTHE OHOJOTMYECKHUX MPOLECCOB M HX
MIOCJIEICTBYS B AHAJIOTHYHBIX WJIM CXOOHBIX CHTYaLUsIX, a TAK)KE BBIABUIaTh MPEATIONOXKEHU 00
VX Pa3BUTHUU B HOBBIX YCJIOBHSX U KOHTEKCTaX.

3) paborta c uHopmaumeii:

NPUMEHATh pa3MYHble METOObl, MHCTPYMEHThl M 3ampochl MPU MOUCKE W OTOOpe
Ouonormyeckoil HPOPMALMH WM AAHHBIX W3 UCTOYHUKOB C YYETOM NPEAJIOKEHHON Y4eOHOM
OMOJIOrH4eCcKOoli 3a0a4u;

BBIOUPATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH OHMOJOTHYECKYIO
nH(pOpMALMIO pa3IUYHbIX BUIOB U (OPM MpEACTaBICHHS;

HAaXOIWUTb CXOIHBIE APTYMEHThI (MOATBEPKAAIOLINE MM OMPOBEPTaOLINe OXHY H TY K€
UJIEI0, BEPCHUIO) B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOUHHKAX;

CaMOCTOSITENIbHO BBIOUPATh ONTHMAIbHYIO (POPMY MpeACTaBieHUs HHPOPMALH U
WUTIOCTPUPOBATD pellaeMble 3a1a4 HECJOKHBIMH CX€MaMH, TharpaMMaMi, WHOW rpadukoi u
X KOMOMHAITUSIMH,

OLIEHUBATh HAIE&KHOCTh OMONOrHYeckoil MHPOPMALUH MO KPUTEPHSM, MPENIOKEHHBIM
yuuTeSeM WM ¢hOpPMYIHPOBAHHBIM CAMOCTOSITENILHO;,

3aMOMUHATE U CHCTEMATU3UPOBATH OMOJIOTHUECKYI0 HH(popMaLuio.

KommyHuKaTHBHBIE YHHBepCAJbHbIe YueOHbIe qelcTBHA

1) o0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CY KIOESHUS, BHIPAXKATh HIMOLIMH B MPOLIECCE BHIMOIHEHHUS
NpaKTHYeCKUX U JJabopaTopHbIX paboT;

BBIpaXKaTh ceOst (CBOIO TOUKY 3p€HMs) B YCTHBIX U MMCbMEHHBIX TEKCTAaXx,

pacnio3HaBaTh HeBepOaJbHBIE CpencTBa OOLIEHMS, TOHMMATh 3HAYEHHE COLMAJBbHBIX
3HAKOB, 3HATh U PACIIO3HABATD MPEAIIOCHUTKN KOH(QIUKTHBIX CUTYAIMH U CMAr4aTh KOHQIMKTEL,
BECTH ME€PErOBOPHI,



MOHMMATh HAMEPEHHs APYTUX, MPOSBJIATH YBAXKUTEIbHOE OTHOIIEHHUE K COOSCETHIKY U B
KOppekTHOI hopme GopMyTHPOBaTH CBOH BO3PAKEHUS,

B XO0fie Auanora M (WiaM) AHUCKYCCHH 3aJaBaThb BOMPOCHI MO CYLIECTBY OOCY»KIaeMoii
OHONIOrNIeCcKOil TEMBI M BHICKA3BIBATD HIIEH, HALIEJIEHHbIE HA pelleHHe OHOMOrHYeCcKOi 3a1a4u 1
MoJIepKaHue OJ1aroXKenaTeIbHOCTH OOIIEHHS,

CONOCTABISIT CBOM CYXAEHHUS C CY)XIEHHSIMH JPYrHX Y4YaCTHHKOB JHAJora,
OOHapyKHBaTh PA3JIMUUE U CXOACTBO MO3ULIHIA;

NyOJNMYHO  TPENCTAaBISITH  Pe3yJIbTaThl  BBIMOJHEHHOrO  OHOJIOTHYECKOrO  OMbITa
(PKCnIepUMeHTa, UCCIIEAOBAHUS, MPOEKTA),

CaMOCTOATENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHA € Y4Y€TOM 3a4a4 MPE3CHTAlHUd |
0COOEHHOCTEH ayJUTOPUH U B COOTBETCTBHU C HUM COCTABJISITh YCTHBIE U THCbMEHHBIE TEKCTHI C
UCIOJIb30BAHMEM HILTIOCTPATHBHBIX MaTEPHUAJIOB.

2) coBMecTHasI AeATEJILHOCTD:

NOHHMATh M HMCIHOJB30BaTh MPEUMYyLIECTBA KOMAHOHONW W MHAMBHAyaJbHON pabOThl pH
peLIeHNH KOHKPETHOH Ononorndeckoii npobdiaeMbl, 000CHOBBIBATH HEOOXOIUMOCTb MPUMEHEHHUS
IPyHIOBBIX (POPM B3aUMOAEHCTBHS MPHU PeIIeHUH MTOCTaBJICHHOH yueOHOI 3a1au;

NPUHUMATh LENb COBMECTHOH JeATeNbHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBUS MO €€
IOOCTIDKEHHUIO. pacHpefeNisiTh pPOJIH, JIOTOBapUBATHCH, OOCYKAATh TMPOLECC U Pe3ysbTar
COBMECTHOH paboThl, yMeTb 0000IaTh MHEHHs] HECKOJbKHX JIIOJCiH, MPOSBIIATH MOTOBHOCTD
PYKOBOJUTb, BBIIOJIHATD MOPYUYCHUS, MOJUUHITHCS,

IUTAHUPOBATh OPTaHU3ALMIO COBMECTHOI pabOThl, OMpenessiTb CBOKO poJib (C yu€rom
NPEATIOYTEHNH U BO3MOXHOCTEH BCeX YYAaCTHHKOB B3aHMMOJCHCTBUS), paclpenensaTh 3aAadu
MEXy WICHaMH KOMAaH/BIL, Y4aCTBOBaTbh B IPyMIoBbIX (opmax paboTel (00CYxkaeHUsi, 0OOMeH
MHEHUSIMU, MO3TOBBIE IITYPMbI H HHbIE);

BBIMIOJIHATh CBOIO 4acTb pabOThL, AOCTHraTh Ka4eCTBEHHOTO pe3yJjbTaTa IO CBOEMY
HAaIpaBJIECHUIO ¥ KOOPAMHUPOBATH CBOH ACHCTBHSA C APYTMMHU YI€HAMH KOMAHIbI,

OLIEHMBATh KaueCTBO CBOETO BKJIAZA B OOMIMI IMPOAYKT MO KPUTEPHSM, CAMOCTOSITEIBHO
cpopMyIHPOBAaHHBIM yYaCTHHUKAMM B3aUMOJAEHCTBUS, CPaBHHUBATb DPE3yJILTATbI C HCXOMHOM
3ajaueil M BKJAN KaXIOro 4jeHa KOMAaHIbl B IOCTIDKEHUE PE3YJIbTaTOB, pasfensiTh chepy
OTBETCTBEHHOCTH U MPOSBJIATH FTOTOBHOCTD K MPEIOCTABICHUIO OTUYETA TIEPE] IPY IIITOi;

OBJIAETb ~ CHCTEMOH  YHHBEPCAJbHBIX KOMMYHHUKATHUBHBIX  JEHCTBUH,  KOTOpas
obecrieunBaeT C(HOPMUPOBAHHOCTb COLMATbHBIX HABBLIKOB M 3MOLIMOHANBLHOIO WHTEIIEKTA
o0yHaromuxcesl.

PerynsiTuBHBIE YyHUBEpCAJIbHbIE YueOHbIe 1elicTBUSA

Camoopranmszanus:

BBISBJIATD MPOOJEMBl IJIsI PELIEHHUs] B JKU3HEHHBIX U Y4YeOHBIX CHTYaLlUsX, HCIIONb3YsI
OMOJIOTHYECKHE 3HAHMS,

OPUEHTUPOBATbCS B DPA3NUYHBIX MOAXOAAX IPUHATUS pelleHnd (MHIUBHIYAJIbHOE,
NPUHATHE PELISHUs B TPYIIIE, MPUHATHE PEIISHHI TPYIINOi),

CaMOCTOSITENIPHO COCTaBJIITH AJTOPUTM peIleHus 3afadu (WIM ero 4acTh), BbIOMpATh
crioco® pemeHuss yueOHOH Ouonormdeckoil 3amadM C Y46TOM HMEKOLIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpelaracMble BApHAHThI PEIICHHIA,



COCTaBJIATh IUIAH JeiicTBUIl (IUIaH peanu3alyd HAMEUEHHOro ajropuTMa pEINeHHs),
KOPPEKTUPOBATb MPEIJIOKEHHBIH AJITOPUTM C YUYETOM TMOJIyYEHUS] HOBBIX OHMOJIOTMYECKHX
3HaHUA 00 U3ydaeMoM OHOJIOTHYECKOM 0OBEKTE;

nenath BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIleHNUE.

CaMOKOHTPOJIb, SMOLHOHAIBbHBII HHTE/JIEKT:

BJIaZIeTh CIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIMH U PE(IIEKCHH,

IaBaTh OLIEHKY CUTYallUH U MPEeIJaraTh IUIaH €€ N3MEHEHNS,

YUUTBIBaTb KOHTEKCT M MpPEIBUAETb TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTb MpU
pemeHny y4deOHOM OHOJOTMYECKOW 3ama4y, ananTHPOBaThb pEILIEHHE K MEHSHOIUMCS
00CTOSITENLCTRAM,

OOBSICHATh NMPUYUHBI TOCTHIKEHUsSI (HELOCTIDKEHHsI) Pe3yJIbTATOB AEATEIbHOCTH, OaBaTh
OLIEHKY NPHOOPETEHHOMY OIBITY, YMETh HAXOOUTh IO3UTHBHOE B MPOU3OLIEAIIEH CUTYALINH,

BHOCUTb KOPPEKTUBBI B J€SATEIbHOCTb HA OCHOBE HOBBIX OOCTOSITENLCTB, U3MEHHUBIIUXCS
CUTYyalui, YCTAHOBJICHHBIX OIINOOK, BO3HUKIIUX TPYTHOCTEN,

OLIEHNBATh COOTBETCTBUE PE3yJIbTATA LIENU U YCIOBHSIM;

pa3nMyaTh, HA3LIBATE U YIIPABJIATH COOCTBEHHBIMH SMOLIMSIMU M SMOLIMAMH IPYTHX;

BBISIBJISITh M AHAJIMU3UPOBATH MPUYMHBI 3 MOLIHIA;

CTaBUTH Ce0s1 HA MECTO IPYToro 4ejJ0BeKa, HIOHNMATh MOTHBbI 1 HAMEPEHUS IPYroro;,

peryImpoBarth criocod BeIPAXKEHUS SMOLIUIL.

IIpunsTue cedst u APyrux

OCO3HAHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €r0 MHEHHUIO;

IPU3HABAThH CBOE MPABO HA OLINOKY U TaKOE XKe MPaBo APYroro;

OTKPBITOCTB Ce0e U APYTUM;

OCO3HABATh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAIETh CUCTEMOW YHHBEPCAIBbHBIX Yy4YE€OHBIX pEryJIATUBHBIX MACHCTBHI, KOTOpas
obecreunBaeT (H)OPMHPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3MLHS
JUYHOCTH), W >KU3HEHHbIX HABBIKOB JIMYHOCTH (ympaBiieHHs cOOOH, CaMOIUCLMILUIHHBI,
YCTOWYUBOTO MOBEACHMUS).

NPEAMETHBIE PE3YJIBTATDHI

IIpenmerHble pe3ysbTaThl OCBOCHUS NMPOrPaMMBI MO OMOJIOTMM K KOHIy OOydeHus 6 5
Knacce:

XapakTepu30BaTh OMOJIOIHIO KaK HAyKy O JKUBOH NMPHUPOJE, HA3bIBATH MPU3HAKH JKUBOTO,
CpaBHUBATb OOBEKTHI KUBOI M HEXXUBOM MPUPOJIBI,

NEePeUnCIIATh MCTOYHUKHA OWONIOTMUECKUX 3HAHMH, XapaKTepu3OBaTh 3HAYCHUE
OUONIOrHYeCKHX 3HAHUH JIJIsl COBPEMEHHOI'O YeJioBeKa, mpodeccuu, cBs3aHHble ¢ Ouonoruei (4—
5 npodeccuii);

NPUBOIUTH TIpUMEPHI BKiana poccuiickux (B Tom umcne B. W. Bepuaackmii, A. JL
UuxeBckmii) u 3apyOexsbx (B ToM umcne Apucrorenb, Teodpact, I'unnokpar) yuéHeix B
pa3BuTHE OHONOTHH;

UMETDH TPENICTABICHNE O BAXXHEHINUX OMOJIOTMYECKUX IMPOLIECCaX U ABJICHUAX: NMHUTAHUE,
AbIXaHWE, TPAHCTIOPT BEIIECTB, PA3/IPaXXUMOCTb, POCT, Pa3BUTHE, IBUKEHUE, PA3MHOXEHUE,

NPUMEHSTh OHOJIOrHYeCKUe TEPMHUHBI U MOHATHA (B TOM YHCJIE: XHUBBIE Tesa, OHONOrus,
3KOJIOTHsA, LIUTOJIOTHs, aHATOMUs, (pu3nosorus, OMoIoru4yeckasl CUCTEMaTHKA, KJIETKA, TKaHb,
OpraH, CHMCT€Ma OpraHOB, OpPraHU3M, BHPYC, [BWKEHHE, NHUTaHHE, (OTOCHUHTE3, HAbIXaHHE,



BbIICTICHHE, Pa3ApPa)kKUMOCTh, POCT, Pa3MHOXKCHHE, pa3BUTHE, Cpeda OOUTaHHs, MPHPOIHOE
co00LIECTBO, HCKYCCTBEHHOE COOOINECTBO) B COOTBETCTBHH C IOCTABJICHHON 3amadeil U B
KOHTEKCTE,

pa3juyaTth 1O BHEIIHEMY BUAY (M300pa’keHUsM), CXeMaM U OMHCAHHSIM AOSIEPHBIE U
SOepHbIE OPTaHU3MBbI, pPa3IN4Hbe OHOJNOTHYECKHE OOBEKTBI. PACTEHUS, JKMBOTHBIX, TPHOBIL
JTuImaiHuKY, OaKTepuH, MPUPOAHbIE U UCKYCCTBEHHBIE COOOLIECTBA, B3aUMOCBSI3U OPraHU3MOB B
MPUPOTHOM M MCKYCCTBEHHOM COOOIIECTBAX, MpeAcTaBUTENEM (BIophl U (ayHbI IPHUPOIHBIX 30H
3emin, naHAWAapTHl IPUPOAHBIE U KYJIbTYPHBIE,

MPOBOIUTH OMKUCAHKUE OpraHnu3Ma (PacTeHHs], JKUBOTHOI'O) TI0 3aJaHHOMY ILIaHY, BbIICNSATh
CYIIECTBEHHbIE MPHU3HAKA CTPOSHHMS U MPOLECCOB IKM3HEAEATENbHOCTH OPTaHM3MOB,
XapaKTepU30BaTh OPraHU3Mbl KaK TeJjia KUBOW MPHUPOABI, MEPEUUCISIT OCOOCHHOCTH PACTEHHIA,
JKUBOTHBIX, TPUOOB, TMIIAHUKOB, OaKTEpU 1 BUPYCOB;

pacKpbIBaTh MOHSATHE O cpene oburtaHus (BOOHOM, HA3E€MHO-BO3NYIIHON, ITOYBEHHOM,
BHYTPHUOPTraHU3MEHHOI1), YCIOBHUSIX Cpebl OOUTAHMUS,

NPUBOANUTL IPUMEPBI, XapaKTePU3YIOIIHE HPUCIIOCOOIEHHOCTh OPraHU3MOB K Cpere
obuTtaHus, B3aMOCBA3H OPTaHU3MOB B COOOINECTBAX;

BBIIEISITh OTJIMYUTENbHbIE PU3HAKY IPUPOAHBIX U UCKYCCTBEHHBIX COOOIIECTB,

apryMEHTHPOBaTh OCHOBHbIE IIpaBIJa IIOBENEHHS YeJIOBEKAa B INPUPOAE U OOBSICHATH
3HAYEHHEe MNPUPONOOXPAHHOW  [ESTEIBHOCTH  UEeJIOBEKa, aHAIM3HPOBaThb  II0OAbHBIE
SKOJIOTHYECKUe IPOOIeMBL;

PacKpbIBATH POJIb OMONIOTMH B MPAKTHYECKOH NeATeIbHOCTH YeJI0BeKa;

IEMOHCTPHPOBATh HA KOHKPETHBIX IPUMEPAX CBsI3b 3HAHMI OMOJOTHMM CO 3HAHUSMH TI0
MaTeMaTHKe, MPeAMEeTOB I'YMaHUTAPHOTO IIUKJIA, PA3IMYHBIMU BUIAMH UCKYCCTBA,

BBIMIOJIHATD MpakTHYeckre padoThbl (MOUCK MHPOPMALMH C HCMOJb30BAHHEM Pa3JIMYHBIX
HUCTOYHHUKOB, OMMCAHWE OPraHHU3Ma IO 3aJaHHOMY IIaHy) U jaboparopHeie padotsl (padora ¢
MHKPOCKOIIOM, 3HAKOMCTBO C Pa3JHYHbIMH CHOCOOAMH HM3MEPEHHs] W CPaBHEHHS JKUBBIX
00BbeKTOB),

MPUMEHSITh METOABl Ouonoruu (HaOJOeHHe, ONMUCaHWE, KiIacCU(pUKALMs, HW3MEPEHHE,
SKCIIEPUMEHT): TIPOBOAUTH HAOIOAEHUS 38 OpPraHU3MaMH, OMUCHIBATh OHOJIOTHYECKHE OOBEKTHI,
NPOLIECCHI U SIBJIEHHSI, BBINOJHATh OMONOTHYECKHI PUCYHOK M H3MEpEeHHe OHOJOrHYeCKHX
00BEKTOB;

BlafeTh NpuéMaMu paboOThl C JIyHOH, CBETOBBIM W IM(POBBIM MHKPOCKONIAMH IPH
paccMaTpuBaHUK OMOJOrMYECKUX OOBEKTOB,

cobnroaTh IpaBmwiia Oe30MacHOro Tpyda mpu padore ¢ ydeOHBIM U J1abOpPaTOPHBIM
00OpyIOBaHHEM, XHMUYECKOW MOCYIOH B COOTBETCTBUH C HHCTPYKIMSIMHU Ha YPOKE, BO
BHEYPOUHO €STENbHOCTH,

UCIOJIb30BATh MPU BBIMOJHEHHH Y4eOHBIX 3aaHM Hay4HO-MOMYJSIPHYIO JINTEPATypy IO
Ouooruu, CrpaBOYHbIe MaTepUabl, pecypchl MHTEpHeTA,

CO31aBaTh MHUCbMEHHbIE W YCTHBIE COOOINEHMs, WCIOJb3yS IOHATUIHBIN anmapar
M3y4aeMoro paszaena OHoIorHH.

IIpenmeTHBIE pe3yibTaThl OCBOSHHS MPOTpaMMbl 110 OMOJOrMH K KOHLy OOydeHus 6 6
K1acce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTMYECKYIO HayKy, €€ pasmeibl U CBSI3U C APYTHMHU
HAayKaMU U TEXHUKOMH;



NPUBOIUTL TNPHUMEPHI BKJIaAa poccuiickux (B Tom umcie B. B. Jlokyuaes, K. A.
Tumupszes, C. I'. HaBamun) u 3apyOexHbIX yuéHbIX (B ToM umcie P. I'yk, M. Manbnuru) B
Pa3BHUTHE HAYK O PACTCHUSIX;

NPUMEHATh OMOJIOrMYECKHe TEPMHUHBI U MOHATHSA (B TOM 4mcie. OOTaHUKA, PaCTHTENbHAS
KJIE€TKa, pacTUTENbHAs TKaHb, OPraHbl PacTE€HMH, CHCTEMAa OPraHOB PACTEHHMs: KOPEHb, MobOer
MOYKa, JIMCT, BHIOM3MEHEHHBIE OpPraHbl, LBETOK, IUIOA, CEMsl, PACTHUTENIbHBI OpraHu3M,
MUHEpAJIbHOE MNUTaHHe, (OTOCHUHTE3, MAbIXaHHE, POCT, pPa3BHUTHE, pPa3MHOXEHHE, KJIOH,
pa3apakuMOCTh) B COOTBETCTBHH C MOCTABJIEHHOM 3a1a4eii 1 B KOHTEKCTE,

OMHCBHIBATb CTPOCHUE M KU3HEAEATENbHOCTb PACTHTENIPHOrO OpraHm3ma (Ha mpuMepe
MOKPBITOCEMEHHBIX MJIM LIBETKOBBIX ). MOIJIOLIEHHE BOABI i MHUHEPAJIbHOE MUTaHHE, ()OTOCHHTES,
IObIXaHHe, TPAHCIOPT BELIECTB, POCT, PA3MHOXKEHUE, Pa3BUTHE, CBSI3b CTPOECHHUS BETETATHBHBIX U
reHepaTHBHBIX OPraHOB PACTEHHH C UX ()YHKLUSIMHU,

pasiuyaTh U ONKCHIBATh JKUBbIE H repOapHbIe 3K3EMILISIPhl PACTEHHH MO 3aJaHHOMY
IUJIAHy, YacTH pacTeHHH MO H300pakeHHsAM, CXe€MaM, MOIENsIM, MyJspKaM, pelbe(HbIM
Tabaunam;

XapaKTepHU30BaTh MPU3HAKH PACTEHUH, YPOBHU OpPraHH3aliH PaCTHUTEIHHOTO OpPraHU3Ma,
YaCTH PaCTEHHIl: KJIETKU, TKaHHU, OPTaHbl, CHCTEMbI OPI'aHOB, OPTraHU3M;

CPaBHHMBATh PaCTUTENbHBIE TKAHU U OPTaHbl PACTEHUI MEXIY COOOIA;

BBIMOJIHATE TpaKTHYeCKUe W JabopaTopHble paboThl Mo Mopdojorud U (HHU3HOJIOTHH
pacteHuii, B TOM uucie paboTbl C MHKPOCKONOM C MOCTOSHHbIMH ((PHKCHPOBAHHBIMH) H
BpeMEHHbIMH MHKpOIpenapaTaMy, HCCIeN0BaTeNbCKUE pabOThl ¢ HCTIOIB30BAHHEM MPUOOPOB U
MHCTPYMEHTOB LU} poBoii jabopaTropuu;

XapaKTepH30BaTh MPOLECCHl JKU3HENEATeIbHOCTH pPACTeHHil. MOrJoIEeHHe BOObI U
MHHEpaJIbHOE NHUTaHHe, (POTOCHHTE3, NBIXaHHE, POCT, Pa3BUTHE, CIIOCOObI €CTECTBEHHOrO H
HCKYCCTBEHHOI'O BEreTaTUBHOIO pPa3MHOXEHHs, CEeMEHHOe pa3MHOkeHue (Ha mpuMmepe
MOKPBITOCEMEHHBIX, UJIN L[BeTKOBbIX);

BBISIBIISITH NPUYUHHO-CIICICTBEHHBIC CBS3HM MEXKIY CTPOeHHEM U (YHKLUUSAMU TKaHeil u
OpraHOB PaCTeHUI, CTPOCHUEM H JKU3HENEATEIbHOCTBIO PACTEHHIA,

KJTacCU(UIIPOBATH PACTEHUS U UX YACTHU T10 Pa3HBIM OCHOBAHUSIM;

OOBACHATHL POJIb PACTEHWI B IPUPOAE U KU3HM HeJOBeKa: 3HadeHue (PoTocHHTE3a B
IPUPOAE U B XKU3HHU HENIOBEKA, OMOJIOrMYECKOe M XO3SAWCTBEHHOE 3HAUEHUE BUIOMU3MEHEHHBIX
100eroB, X03AHCTBEHHOE 3HAYEHNE BEr€TaTUBHOTO PA3MHOXKEHIIS,

NPUMEHATh IOJNyYEHHble 3HAHHS IJI1 BBIPALIMBAHUSA U PasMHOXEHWs KYJbTYPHBIX
pacTeHul,

UCIOJIb30BaTh METOABI OMOJIOTHM. MPOBOAWTH HAOIONEHMs 32 PACTEHHSIMU, OMHCBHIBATDH
PacTeHHUs U UX YacTH, CTABUTh NPOCTEHIINE OHONOTHUECKHE OIBITHI U SKCIIEPHMEHTBI,

cobmonare mnpasuia Oe3omacHoro Tpyna npu pabore ¢ ydeOHbIM M J1aOOPATOPHBIM
00OpynOBaHHEM, XUMHYECKOM MOCYIOi B COOTBETCTBUM C HHCTPYKLUUSIMH Ha YpPOKE U BO
BHEYPOYHOH €ATENBbHOCTY,

AEMOHCTPUPOBATh Ha KOHKPETHBIX IPUMEpPax CBA3b 3HAHWH OMOJOTMH CO 3HAHUSMHU IO
MaTeMaTHke, reorpaduu, TEXHOIOTHH, IPEAMETOB T'YMAHUTAPHOTO LUKJIA, PAa3INIHbBIMU BUAAMH
HCKYCCTBA,

BJIaZeTh NMpuéMamMu paboTel ¢ Guonorudeckoit nHGpopMarmei: GOpMyIHpOBaTh OCHOBAHUS
ANt u3BiedeHHss W 0000meHuss uHGOpPMAnMM W3 [OBYX HCTOYHUKOB, IIpeoOpa3OBBIBATH
nH(popManNIO U3 ONHON 3HAKOBOW CUCTEMBI B IPYTYIO;



CO37[aBaTh IHCbMEHHBbIE W YCTHbIE COOOIIEHMs, WCHOJB3YSl TMOHATHIHBIA anmapar
H3y4aeMoro paszena OHONOorun.

IIpenmerHbie pe3ybTaThl OCBOSHHS MPOrpaMMbl MO OHMOJIOrHH K KOHLY OOy4yeHus ¢ 7
Kacce:

XapaKTepU30BaTh MPHUHIUIBI KIacCU(pUKALUN PACTEHUIl, OCHOBHbIE CHCTEMaTHYeCKHE
TPYMNNbl  pacTeHWil (BOMOPOCHM, MXH, IUIAyHbl, XBOINM, IMAOPOTHUKH, TOJIOCEMEHHBIE,
HOKPBITOCEMEHHbBIE HJTH [{BETKOBBIE),

MPUBOJIUTE MPUMEPHI BKJIana poccuiickux (B ToM uucne H. M. Baeunos, U. B. MuuypuH)
u 3apybexHbix (B Tom uncie K. Jlunneii, JI. [lactep) y4éHbIX B pa3BUTHE HAyK O PacTEHUSX,
rpudax, MMImaiHuKax, OaKTepHsx;

MPUMEHATh OHOJOrMYECKHE TEPMUHBI W MOHATHS (B TOM 4uCjie. OOTaHHKA, SKOJNOTHUS
pacTeHHiA, MUKOJIOTHsI, OAaKTePHOJIOTHS, CUCTeMaTHKa, LIapCTBO, OT/AeN, KJlacc, CeMeHCTBO, pof,
BUJI, JKM3HEHHas (opma pacTeHHii, cpema OOWUTaHMS, PACTUTENBHOE COOOLIECTBO, BBICIIHE
pacTeHMsi, HU3LIME PACTEHHUs, CIIOPOBbIE PACTEHUs, CEMCHHBIE PACTEHMs, BOAOPOCIH, MXH,
IUIAYHBI, XBOLIM, MANOPOTHUKH, TOJIOCEMEHHbIE, TOKPBITOCEMEHHbIe, OakTepuH, TrpuOBbI,
JUIIAHHUKHA) B COOTBETCTBHUH C IMOCTABJICHHOI 3a/1a4eil U B KOHTEKCTE;

pa3yiuaTh U OMHCHIBATH JKUBBIC U repOapHbIe SK3EMILUIPbI PACTCHUTH, YaCTH PACTEHUI MO
n300pakeHHsAM, CXeMaM, MOJeNsIM, MyJisDKaM, penbebHbIM TabiauumaMm, TpuObI MO
u300pOKEHUAM, CXEMaM, MyJIsKaM, OaKTEpPHUHU O H300paKEHUSM,

BBISIBJISITh MIPU3HAKK KJIACCOB MOKPHITOCEMEHHBIX MIIM I[BETKOBBIX, CEMEICTB JIBYIONBHBIX
Y OHOMAOJIbHBIX pPacTEeHUl;

OTpeneNATh CHUCTEMATHUYECKOE IOJIOKEHHE PACTHUTENHOTO OpraHu3Ma (Ha mnpumepe
NOKPBITOCEMEHHDBIX, UJIN LIBeTKOBbIX) C MOMOILIBIO onpez[eJmTeanoi/'I KapTO4YKH,

BBIMIOJIHATL MpakTuueckne u JaboparopHele pabOTBI MO CHCTEMATHKE pPacTeHHd,
MUKOJIOTUM ¥ MHUKPOOHOJOrHMH, B TOM dHciae paboThl ¢ MHUKPOCKOIOM C TOCTOSHHBIMH
(bukcupoBaHHBIMI) ¥ BpPEMEHHBIMH MHUKpPOIpEnapaTtaMy, HCCIeIOBaTeIbCkue paboThl C
UCIIOJIb30BaHHEM MPUOOPOB U MHCTPYMEHTOB LpoBoit mabopaTopuu;

BBIJENISATh CYILIECTBEHHbIE MPHU3HAKM CTPOEHUs U KU3HENESTENbHOCTH PpACTEHUH,
OaxTepuii, rpuOOB, TUIIANHUKOB,

IPOBOUTH OIMCAHWE M CPABHUBATb MeXOy coOOi pacTeHus, IpuOblL, JIHINAHHUKY,
OakTepuu Mo 3aJaHHOMY IUIaHY, 1€J1aTh BIBOABI HA OCHOBE CPaBHEHUS,

OIUCBIBATh YCJIOXKHEHHE OPraHU3allud PAaCTEHUI B XOZ€ 3BOJIOLMM PACTUTEIBHOIO MHpa
Ha 3eMme;

BBIBIATD YEPTbl IPUCIIOCOOJIEHHOCTH pacTeHWil K cpene oOWTaHWs, 3HAYECHUE
9KOJIOTMYeCKUX (HaKTOPOB Il PACTEHUIA;

XapaKTepU30BaTh PACTUTENbHBIE COOOINECTBA, CE30HHBIC M MOCTYIATEJIbHbIE M3MEHEHUS
PacCTUTENbHBIX COOOINECTB, PaCTUTEIBPHOCTD (PaCTUTE IbHBIN IOKPOB) IPUPOIHBIX 30H 3eMITH,

IPUBOIUTH IPUMEPHI KYJIbTYPHBIX PACTEHUH U X 3HAUYEHHE B XKU3HU YEJIOBEKA, IOHUMATh
NPUYMHBI U 3HATh MEPBI OXpaHbl PACTUTEIBHOTO MUPa 3eMJIH;

packpbIBaTh pOJb pacTeHud, TrpuboB, JUIIANHUKOB, OakTepuii B MPUPOIHBIX
coo0ImecTBax, B XO3SHCTBEHHOMN NESTEIbHOCTH YeJIOBEKA U €T0 NMOBCENHEBHOMN JKU3HU,

JIEMOHCTPUPOBATL HA KOHKPETHBIX IIPUMEPAxX CBSI3b 3HAHHUI IO OMOIOTMH CO 3HAHUSMHU I10
MaTreMaTuke, (Qusnke, reorpaduu, TEXHOJOTHH, JUTEPAType, M TEXHOIOTHM, MPEIMETOB
Ir'yMaHUTapHOrO LUKJIA, Pa3INYHBIMU BUAAMU UCKYCCTBA;



UCIIOJIB30BaTh METOBI OMOJIOTHH: MPOBOAUTL HAONIONEHHS 32 PACTEHHsAMH, OaKTEPUSIMH,
rpubamu, JMIIAHHUKAMH, OMUCHIBATD WX, CTaBHThb NpOCTeilIne OHOJOrHYeCKUe OMBITHI U
SKCIIEPUMEHTHI,

cobnroate mpaBwia Oe3omacHoro Tpyaa mpu pabore ¢ ydeOHbIM M J1aOOPaTOPHBIM
000pyIOBaHHEM, XHMHUYECKOH IMOCY/Oil B COOTBETCTBHM C HHCTPYKLMSIMH Ha YPOKE€ U BO
BHEYPOYHOMH AESTENbHOCTH,

BlafeTy mnpuémamMu pabotel ¢ uHpOpMaLMel: (GOPMYJHPOBATH OCHOBAHUS ISt
u3Bje4YeHus: U 0000IIeHnss MHPOPMALIMKM U3 HECKOJBKHX MCTOYHHUKOB (2-3), mpeoOpa3oBbIBaTh
UH(POPMALIUIO U3 OHON 3HAKOBOH CHCTEMBIB JIPYTYIO;

CO3/1aBaTh INHCHbMEHHbIE M YCTHBIE COOOLIEHHs, WCHONb3ys MOHATUIHBIN ammapar
U3y4aeMoro paszena OWOJIOTMH, CONPOBOXKAATh BBICTYIUICHHE MPE3CHTalMell C  y4éToM
0CcOOEHHOCTEH ayTUTOPHH 00YYarOIIIAXCAL.

IIpenmerHbIe pe3ysbTaThl OCBOCHHS MpOrpaMMbl MO OWonoruu K KoHIy oOy4eHus 6 8
K1acce:

XapaKTEePU30BaTh 300JI0THIO KaK OHOJIOTHUECKYIO HAayKy, €€ pa3felibl U CBSI3b C APYTUMHU
HayKaMU U TEXHUKOM;

XapakTepU30BaTh MPUHLUNBI KJACCU(HUKALMU JKUBOTHBIX, BHJ KaK OCHOBHYIO
CHCTEMAaTHYECKYI0 KaTerOPHIO, OCHOBHBIE CHCTEMAaTHYEeCKHe TPYIIbI KUBOTHBIX (TIpocTeiue,
KULIEYHONOJIOCTHBIE, IJIOCKHE, KpPYTJble M KOJbYaTble YepBH, WICHHUCTOHOTHE, MOJUIIOCKH,
XOPZIOBBIE),

NPUBOAUTL NpUMephl BKjiaja poccuiickux (B Tom uucie A. O. Kosanesckuii, K. U
Ckpsibun) un 3apyOexnbix (B ToM uucne A. JleBeHryk, XK. KwoBbe, D. I'ekkenp) y4éHbIX B
pPa3BUTHE HAyK O JKHUBOTHBIX;

IPUMEHATh OHOJIOrMYeCKHe TePMHHBI W TMOHATHSA (B TOM YHMCIE. 300J0THs, KOJOTHS
XKHUBOTHBIX, 3TOJIOTHS, MAJIE0300JI0THs], CHCTEMATHKA, LAPCTBO, THIL, OTPsN, CEMEICTBO, PO,
BHUJ, XMBOTHAs KJIETKA, JKUBOTHAsl TKaHb, OPraH >KUBOTHOTO, CHCTEMBI OPTaHOB >KHBOTHOTO,
XKUBOTHBI OpraHMU3M, INUTAHWE, IBIXaHHE, POCT, Pa3BHTHE, KPOBOOOpalleHHe, BbIIEJICHHUE,
OIOpa, ABIDKEHME, PAa3MHOXEHHUE, MapTeHOTeHe3, pa3fApakuMoCTh, pedJiiekc, OpraHbl YyBCTB,
NOBEeZIeHNe, cpefa OOWTaHuS, MPUPOAHOE COOOLIECTBO) B COOTBETCTBHH C IOCTaBJICHHOM
3a7a4el U B KOHTEKCTE,

packpbIBaTh OOIIME MPU3HAKH XXHUBOTHBIX, YPOBHH OPraHU3AaLMH )KHBOTHOI'O OPraHU3Ma!
KJIETKU, TKAHH, OPTaHBI, CHCTEMbI OPTaHOB, OPTaHU3M;

CPaBHMBATh KMBOTHbIE TKAHU M OPTaHbl )KUBOTHBIX MEXTy COOOM;

OIUCBHIBATH CTPOEHUE U JKU3HEAESTENIbHOCTh XUBOTHOIO OPraHU3Ma. OMOpPY U JBH)KEHHE,
NUTAHUE U MUINEBAPEHUE, [bIXaHHWE M TPAHCIOPT BEIIECTB, BBIACICHHE, PETYJSALHI0 U
NIOBEZICHNE, POCT, PA3MHOKEHHE U Pa3BUTHE;

XapaKTepU30BaTh MPOLIECCHI XKU3HENEATENIbHOCTH JKUBOTHBIX H3y4YaeMbIX
CUCTEeMATHYEeCKUX TPYIIL [BIKEHHE, NUTaHHEe, AbIXaHHe, TPAHCIOPT BELIECTB, BbIAEJECHHUE,
PETYJISIINIO, TOBEEHNE, POCT, PA3BUTHE, PA3MHOKEHNE,

BBIABJISITD NPUYUHHO-CJIEICTBEHHBIC CBSI3H MEXKAY CTPOCHHUEM, XH3HENEITEIbHOCTHIO U
cpenoii OOMTaHUs KUBOTHBIX N3yYa€MbIX CUCTEMATUYECKUX IPYIIIL;

pa3nIu4aTh U OMUCBIBATb JKUBOTHBIX HM3Y4Ya€MbIX CHCTEMATHYECKHX TPYMI, OTAEIbHBIE
OpraHel M CHUCTEMBbl OpPraHOB II0 CX€MaM, MOZENsM, MyJsDKaM, peabedHbIM TabuIaMm,
MPOCTEHIINX — IO U300PAKESHHUSIM,

BBIABJ/ISITD MPHU3HAKU KJIACCOB UJICHHCTOHOTUX M XOPHAOBBIX, OTPSZAOB HACEKOMBIX H
MJIEKONUTAIOLIHX;



BBIMIOJIHATL IpaKTU4YeCKue U JiabopaTopHble pabOThl MO MOPQOJOrUH, AHATOMHH,
(pU3HONIOTNH U TTOBEICHHUIO KUBOTHBIX, B TOM 4HCIe paboThl ¢ MUKPOCKOIIOM C MOCTOSIHHBIMH
(puxcupoBaHHBIMH) W BpPEMEHHBIMH MHUKPOIIPENapaTaMi, HCCIeJOBATENbCKIEe pPabOThl C
HCIIONIb30BaHHEM MPHOOPOB M MHCTPYMEHTOB 1H(POBOIi 1aboparopuy;

CPaBHHMBATb MpPEACTABUTENEH OTAENBbHBIX CHCTEMAaTHUYECKHX TPYyMI KUBOTHBIX W J€JaTh
BBIBOJIbI HA OCHOBE CPaBHEHMST,

KJIaCCH(PULIPOBATH JKMBOTHBIX HA OCHOBAHUU OCOOEHHOCTEH CTPOCHHS,

OIUCHIBATD YCJIOKHEHHE OPTaHU3aIMH XUBOTHBIX B XOJI€ SBOJIOLMH JKHBOTHOI'O MHpa Ha
3emne;

BBIABJIATD UYEPThI MPUCMOCOONEHHOCTH JKUBOTHBIX K CpeAe oOOHWTaHHs, 3HA4YCHHE
9KOJIOTHYECKUX (PaKTOPOB sl )KUBOTHBIX;

BBIABJIATH B3aHMOCBSI3H )KUBOTHBIX B IPUPOAHBIX COOOIIECTBAX, LIENH MTUTAHHS,

YCTaHABJIMBATh B3aWMOCBSI3H JXMBOTHBIX C pPAacCTeHUsIMH, rpuOamMH, JHIIAHHUKAMH W
OakTepusiMH B IPHPOIHBIX COOOLIECTBAX;

XapaKTePU30BaTh JKMBOTHBIX MPUPONHBIX 30H 3€MJIM, OCHOBHbBIE 3aKOHOMEPHOCTH
pacnpoCTpaHEeHUs JKUBOTHBIX IO IUIAHETE,

PaCKpBIBATh POJIb )KUBOTHBIX B MPUPOAHBIX COOOIIECTBAX;

PacKpBIBATh POJIb JAOMAIIHUX W HENPONYKTUBHBIX KUBOTHBIX B JXH3HH 4Y€JIOBEKA, POJb
NPOMBICJIOBBIX JKHBOTHBIX B XO3SHCTBEHHOH HIEATEJIbHOCTH YeJIOBeKa U €ero MOBCEeTHEBHO
KU3HH, OOBSICHATH 3HaU€HHE KUBOTHBIX B IPUPOJIE U )KU3HH YEJIOBEKA,

UMETb [IPEACTABIEHHE O MEPONPUATISIX 1O OXPaHe XXKHUBOTHOTO MHpa 3eMilH;

IEMOHCTPHPOBATh Ha KOHKPETHBIX IIPUMepax CBsI3b 3HAHUH 1O OHONOTHUH CO 3HAHHAMH 11O
MaTeMaThke, (QU3NKe, XUMHUU, reorpaduy, TEXHOJOTHH, MPEAMETOB T'YMAaHHTAPHOIO LHUKJIOB,
Pa3IMYHBIMU BUAMH UCKYCCTBA,

UCIIOJIb30BaTh METOIbI OMOJOTUU: MPOBOANTH HAOJIONEHUS 32 JKUBOTHBIMH, OIHCHIBATH
JKMBOTHBIX, X OPTraHbl U CHCTEMbI OPTaHOB, CTABUTb MPOCTEHIINE OMONOTHYECKUE OIBITHI U
9KCIEPUMEHTBI;

cobmomath mpaBuia 0Oe€30MacHOrO Tpyaa mpu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM
o0opyiOBaHHEM, XMMHYECKOW MOCYIOW B COOTBETCTBHHM C HHCTPYKLMSAMH Ha YpOKe U BO
BHEYPOYHOI NeSTEIbHOCTH;

BlIafeTh npuéMamu padoTel ¢ wuHbopManmen: (OPMyJIHPOBATH OCHOBAHUSA IS
u3BjiedeHust u 0000ImeHns HHPOPMALMKM U3 HECKONbKUX (3—4) UCTOYHHUKOB, MpeoOpa3OBbIBATh
UH(OPMALINIO U3 OOHOMN 3HAKOBOH CUCTEMBI B IPYTYIO,

co3/aBaTh IHCbMEHHbIE U YCTHBIE COOOIICHMs, HCIONb3Yys IOHATHIHBIN ammapar
U3y4yaeMoOro pasfena OHOJIOTHH, COMPOBOXKIATH BBICTYIUICHHE IIpE3€HTalMel ¢ yuéToM
0COOEHHOCTEN ay AUTOPUH OOy YAOIIUXCS.

IIpenmeTHble pe3yibTaThl OCBOEHHs MPOrpaMMbl MO OHMOJOrMH K KOHLY oOy4yeHus 6 9
K1acce:

XapaKTepu3OBaTb HAayKH O 4UeJOBeKe (aHTPOMOJIOTHIO, AaHATOMHIO, (pu3HONOrHIO,
MeIULUHY, TUTHEHY, 9KOJIOTHIO YeNIOBeKa, ICHUXOJIOTHUI0) U WX CBA3M C JPYTMMU HayKaMu U
TEXHUKOM,

OOBSACHSTH MOJIOXKEHHE YeJIOBEKA B CHCTEME OPraHHYECKOrO MHpA, €ro MpOHCXOXKIEHHE,
OTJINYHS YeJIOBEeKa OT JKUBOTHBIX, MPUCHOCOOIEHHOCTD K PAa3IMYHbIM SKOJIOTHYECKUM (axTopam
(4enoBeveckne pachl U aJaNTHBHBIE TUITHI JIOEH), POACTBO YEJIOBEUECKUX pac;

NPUBOIUTE IIpUMepHI BkJaaa poccuiickux (B Tom uncie M. M. Ceuenos, U. I1. I1asnos, H.
H. Meunuxos, A. A. Yxtomckuii, I1. K. Anoxun) u 3apyOexHbix (B ToM uucie Y. I'apseii, K.



bepnap, JI. Ilactep, Y. [lapBuH) yu€HBIX B Pa3BUTHE MPENCTABIECHHN O MPOMCXOKIEHUH,
CTPOEHUHY, KU3HENEATEIbHOCTH, MTOBEIECHHIH, SKOJIOTHH Y€JIOBEKa,

IPUMEHATh OMOJIOrMYeCKHe TEPMUHBI U MOHATUSA (B TOM YHUCJIE. LUTOJIOTHS, TUCTOJIOTHS,
aHaTOMMUSL 4YEJIOBEKa, (DU3MOJIOTHS UENOBEKAa, T'MTHUEHA, AHTPOIIOJIOTHUS, AKOJIOTHSl UEJIOBEKA,
KJIETKA, TKaHb, OPraH, CICTeMa OPTaHOB, IUTAHNE, AbIXaHHUE, KPOBOOOpaIeHre, OOMEH BEILECTB
U TIPEBPAICHNE SHEPIUH, IBIDKEHUE, BbIAEJICHHE, POCT, PAa3BUTHE, MOBENEHKE, PA3MHOKEHUE,
Pa3apakKUMOCTh, PETyJISALs, T'OMEOCTa3, BHYTPEHHS Cpena, UMMYHHUTET) B COOTBETCTBHH C
MIOCTABJICHHOM 3aMa4uel 1 B KOHTEKCTE;

IPOBOAUThL ONUCAHHE IO BHEIIHeMy BHIY (M300pakeHHro0), cxeMam OOLIMX MPU3HAKOB
OpraHu3Ma 4eJOBeKa, YPOBHEH €ro OpraHu3alluH: KJIETKH, TKaHH, OPTaHbl, CUCTEMbI OPraHOB,
OpraHu3M,;

CPaBHMBATh KJIETKU Pa3HBIX TKaHEH, TPy TKaHel, OpraHbl, CUCTEMbI OPTaHOB YEJIOBEKA,
IPOLIECCHI XKU3HEAEATEIbHOCTYA OPraHU3Ma YeJIOBEKa, eJIaTh BbIBObI HA OCHOBE CPABHEHHSI,

paszauuaTh OHONOTMYECKH AaKTUBHbIE BEIECTBA (BUTAMHHBL, (DEPMEHTHI, TOPMOHBI),
BBISIBJIATD MX POJIb B MPOLIECCE OOMEHA BEIIECTB U MPEBPALIEHHUS SHEPI U,

XapaKTepu30BaTh OMOJOrMYeCKHe MPOLECCHl OOMEH BELIeCTB U MPEBpalleHHE YHEPTHH,
NHUTaHWUE, [bIXaHUE, BBIAEJICHUE, TPAHCIIOPT BEILIECTB, ABIDKEHUE, POCT, PEryJisiius (yHKIIHI,
UMMYHHUTET, TIOBEICHUE, Pa3BUTHE, PA3MHOXKEHIE YEeJIOBEKa,

BBISIBJIATH NPUYMHHO-CIIENCTBEHHBIE CBA3U MEXIY CTPOSHHEM KJIETOK, OPraHOB, CHCTEM
OpPTaHOB OpPraHM3Ma YEJIOBEKAa U MX (PYHKLUHUSIMH, MEXKAY CTPOECHHEM, KH3HEIEITEIbHOCTHIO U
cpenoli oONTaHus YeNIOBEKa,

NPUMEHATh OWOJIOTHYECKHe MOJENN U1 BBISIBIEHHS OCOOCHHOCTEH CTPOEHHUs |
(yHKLIMOHMPOBAHHUS OPTaHOB U CHCTEM OPTaHOB Y€JIOBEKA,

OOBSACHATbL HEHPOr'yMOPAJIBbHYIO PEryJSLHI0 MPOLIECCOB JKU3HENEITENBHOCTH OpraHu3Ma
YeJIOBeKa;

XapaKTePU30BaTh M CPABHUBATH OE3YCIIOBHBIE U YCIOBHBIEC pe)JIEKChI, HACIENCTBEHHBIE
HEHACJISICTBEHHbIC MPOrPaMMbl MOBEIEHHs, OCOOCHHOCTH BBICIIEHl HEPBHON JIEATEIBHOCTH
YeJIOBeKa, BHIbI MOTPEOHOCTEH, MaMsITH, MBILUICHHS, PEe4YH, TEeMIIEPAMEHTOB, AMOIMM, CHA,
CTPYKTYPY (YHKLMOHAJIbHBIX CHCTEM OPraHH3Ma, HANpaBJICHHbIX HAa JOCTH)KEHHE IOJIE3HBIX
NPUCTIOCOOUTEIIbHBIX PE3YJIbTATOB,;

pa3M4aTh HACJIECACTBEHHBIC W HEHACEICTBEHHbIC (MH(PEKIMOHHBbIE, HEMH(EKLIMOHHbIE)
3a00JIeBaHUsI 4EJIOBEKAa, OOBSACHATh 3HAYEHHE Mep NPOPHUIAKTHKHA B MPeayIpexIAeHUN
3a00JIEBAHMI Y€JIOBEKA;

BBITIOJIHSITh MPAKTHYECKUE W JabopaTopHble paboTel MO MOPQONOrHH, AHATOMHH,
(PU3HOJIOTUH ¥ TOBEICHHUIO YEJIOBEKa, B TOM YHCJe paboThl ¢ MHKPOCKONOM C TMOCTOSTHHBIMH
(puxcupoBaHHBPIMM) ¥ BpEMEHHBIMH MHKpONpENapaTaMu, HCCIeIoBaTelbckiue paboTel €
HCIIOJIb30BaHHEM IPUOOPOB M HHCTPYMEHTOB LIM(pOBOii Taboparopun;

peliaTh Ka4YeCTBEHHbIE W KOJHMYECTBEHHbIC 3aJa4M, HCIOJb3ys OCHOBHBIE MOKa3aTelu
3I0OPOBBSI YEJIOBEKA, MPOBOAMTD PACYEThI U OLCHUBATH MOJTyYEHHbBIC 3HAUYCHHST,

apryMEHTHPOBaTh OCHOBHBIC MPHHIMIBI 3I0POBOr0 00pas3a >KM3HH, METOIbI 3aIHUTHI U
YKpeIUieHHs1 3I0POBbsi 4eJioBeKa: COaJlaHCMPOBAaHHOE MHTAHME, COOJIOCHHE MPABWII JIMUYHON
TUTHEHbI, 3aHATHA (U3KYJIBTYpPOHl M CIOOPTOM, pAaLMOHAJIbHAs OpraHu3alMs TpyJa M
MOJIHOLIEHHOTO OTABIXA, MO3UTHBHOE SMOLMOHAJIBHO-IICHXUYECKOE COCTOSHUE;

HCITIOJIb30BaTh MPUOOPETEHHBIC 3HAHWUS W YMEHHs Ui COONIOACHHSA 370poBoro odpasa
’KU3HH, COaJTAHCMPOBAHHOIO MUTAHUS, (U3MYECKON AKTUBHOCTH, CTPECCOYCTOHYMBOCTH, AJIS
HCKJIIOYEHHsI BPETHBIX MPHUBBIYEK, 3aBUCUMOCTEIA,



BIaACTb MPUEMAMU OKAa3aHWs TMEPBOM IOMOLIM 4YEJIOBEKYy IMpH MOTEepPe CO3HAHUS,
COJIHEYHOM U TEIUIOBOM yAape, OTPABJICHHWH, YTOIUIEHHH, KPOBOTEYEHHH, TPaBMax MSITKHUX
TKaHeH, KOCTeH CKeJleTa, OpraHoB UyBCTB, 0)KOI'aX U OTMOPOXKECHHSIX;

JEMOHCTPUPOBATb HAa KOHKPETHBIX IIPUMEpax CBsI3b 3HAHWII HAyK O YeJOBeKe CO
3HAHUSMH TIPEIMETOB €CTeCTBEHHO-HAyYHOrO M TYMAHUTAPHOTO LIMKJIOB, PA3JIMYHBIX BHIOB
HCKYCCTBA, TEXHOJIOTHH, OCHOB 0€30MaCHOCTH KU3HEIEATEIbHOCTH, (PU3NYECKON KYJIBTYPBI,

HCINOJIB30BATh METObI 6I/IOJ'IOFI/II/I: Ha6.]'IIO,[[aTb, HU3MEPATH, OMUCBIBATH OPTaHU3M 4YCJIOBCKaA
U TPOLECChl €ro XKU3HEAEATENIbHOCTH, MPOBOAWUTH MPOCTEHIIME HCCIENOBAaHHA OpraHH3Ma
YeJIoBeKa U OOBACHSATD HX PE3YJIbTaThl,

cobmomaTh mmpaBusia Oe€30MacHOro Tpyda npu padore ¢ y4eOHBIM U J1aDOPAaTOPHBIM
obopynoBaHHEM, XMMHUYECKOW MOCYIOW B COOTBETCTBHM C HHCTPYKIMSIMH Ha ypOK€ U BO
BHEYPOUYHOH NEATENbHOCTH,

BIafeTh MpuémMamMu paboTel ¢ wuHpoOpManued: (GOopMyIHpPOBaTL OCHOBAaHHA s
U3BJICUeHUs] U 00001meHnst HHGOPMALMK 13 HECKONBKUX (4—5) MCTOYHHKOB; NPeoOpa3OBbIBAThH
nH(pOpMaNKIO U3 ONHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO37aBaTh MUCbMEHHbIE W YCTHbIe COOOINEHMs, HCIOb3ysl TNOHATUHHBIM anmnapaTt
U3Y4YeHHOrO pasgena OHOJIOTMH, COMPOBOXAATh BBICTYIUICHHE TMpPE3CHTALMEd C Yy4€TOM

0COOEHHOCTEH ay AUTOPHH O0YYaIO LIIUXCS.



TEMATNYECKOE NMIAHNPOBAHWE
5 KJ/TACC

No HanmeHoBaHMWe pas3fgenoB 1 TeM
n/n  nporpammsl

Buonorusa — Hayka 0 XWBOI npupoje
MeToAbl U3y4eHUs XMBOIN NPUpPoabl
OpraHu3Mbl — Tena XXWBoW NpPUPoLbI
OpraHu3mbl 1 cpefa o6uTaHua
MpupogHble coobuiecTa

XXunBas npupoja n 4enosek

o g b WN R

7 Pe3epBHOe Bpems

OBUWEE KOJIMYECTBO YACOB MO
MPOrPAMME

6 KJTACC

No HanmeHoBaHMWe pa3fenos N Tem
n/m nporpaMmel

1 PacTuTenbHbI OpraHnu3m
CTpoeHune n MHoroobpasue

2 MOKPbITOCEMEHHbIX pacTeHWUM

3 XKKn3HeaeaTeNbHOCTb PaCTUTENIbHOTO
opraHusma

4 Pe3epBHoe Bpems

OBUWEE KOJIMYECTBO YACOB MO
MPOrPAMME

Konwn4yecTBo yacoB
KoHTponbHble [lpakTunyeckue

Bcero

o

= W o O

34

paboThl

O O b O b O

w

KonunyecTtBo 4acoB

Bcero

1

14

34

KOHTPO/bHBI
e paboThl

paboThbl

15
0.5
0.5

3.5

MNpakTnyeckune
paboThbl

15
3.5

ONeKTPOHHbIe (LnppoBble) o6pasoBaTesibHbIE
pecypchbl

Bubnnoteka LLOK https://m.edsoo.ru/7f413368
Bubnunoteka LLOK https://m.edsoo.ru/7f413368
bubnuoteka LLOK https://rn.edsoo.ru/7f413368
Bubnnoteka LLOK https://rn.edsoo.ru/7f413368
Bubnnoteka LLOK https://rn.edsoo.ru/7f413368
Bubnnoteka LLOK https://rn.edsoo.ru/7f413368
Bubnunoteka LLOK https://rn.edsoo.ru/7f413368

OIeKTPOHHbIe (UNDPOBLIE)
obpasoBaTesfibHble pecypchbl

bubnunoteka LLOK https://rn.edsoo.ru/7f4148d0

bubnunoteka LLOK https://rn.edsoo.ru/7f4148d0

bubnunoteka LLOK https://rn.edsoo.ru/7f4148d0

bubnunoteka LLOK https://m.edsoo.ru/7f4148d0


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://rn.edsoo.ru/7f413368
https://rn.edsoo.ru/7f413368
https://rn.edsoo.ru/7f413368
https://rn.edsoo.ru/7f413368
https://rn.edsoo.ru/7f413368
https://rn.edsoo.ru/7f4148d0
https://rn.edsoo.ru/7f4148d0
https://rn.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KNACC

Ne HaumeHoBaHMWe pas3nenoB u Tem Konunyectso yacos

ONeKTPOHHbIE (UNDPOBLbIE)

n/n  nporpammel Bcero KoHTponbHble — MpakTiueckue

0a60TH 0a6oTb obpasoBaTe/ibHble pecypchl
1 Cucrtematmyeckume rpynnbl pacTeHUii 19 2 4.5 bubnnoteka LLOK httos://m.edsoo.ru/7f416720
2 Pa3BuTue pacTUTe/IbHOro Mupa Ha 3emne 2 0 0 bubnuoteka LOK httos://m.edsoo.ru/7f416720
3 PacTeHna B NpUPOAHbIX co0bLLecTBax 3 0 0 bnbnuoteka LLOK httos://m.edsoo.ru/7f416720
4 PacTeHusa n yenosek 3 0 0 bnenuoteka LLOK httDs://m.edsoo.ru/7f416720
5 puobbl. TnwakHukn. baktepun 7 1 2 Bubnunoteka LLOK httDs://m.edsoo.ru/7f416720
OBWEE KONMNYECTBO YACOB IO 34 3 6.5
MPOrPAMME
8 KJTACC
No HanmeHoBaHMe pa3fenos N Tem Konnyectso vacos ONeKTPOoHHbIe (LNMPOBbLIE)
n/m  nporpammbl Bcero KoHTponbHble  [MpakTuueckue 06pasoBaTeflbHble pecypchbl

paboThbl paboThl
1 YKMBOTHbIN OpraHn3m 4 0 0.5 Bubnunoteka LLOK httos://m.edsoo.ru/7f418886
p  CTPOSHYE MOKM3HEAeATENLHOCTL 12 1 3 Bu6nmoTeka LIOK httos://m.eds00.ru/7f418886

OpraHu3Ma >X1UBOTHOTO
3 i;:g:::i KATEropui crcTemariki 1 0 0 Bu6nmoTeka LIOK httos://m.edsoo.ru/7f418886
gy  OAHOKNETOUHDIE XUBOTHbIE - 3 0 1 Bu6nnoteka LIOK httDs://m.edsoo.ru/7f418886
npocTeiwmne

5 ZMH:;z:’;iTOO:OHC"T'Eb’:‘eMBOTHb'e' 2 0 1 Bu6nnoteka LOK httDs://m.edsoo.ru/7f418886
6 MMnockue, Kpyrnble, KoNbyaTble YepBY 4 0 1 bubnuoteka LOK httDs://m.edsoo.ru/7f418886
7 UneHncToHOIMe 1 1 buénunoteka LLOK httDs://m.edsoo.ru/7f418886



8 Monntocku

9 Xopposble

10 Pbi6bl

1u 3eMHOBOAHbIE

12 MpecmblikatoLmecs

13 MTuubl

14 MnekonuTaruime

15 Pa3BuTnE XXUBOTHOrO Mumpa Ha 3emse
16 JKVBOTHbIe B NMPUPOAHbLIX COOOLLECTBAX
17 XK1BOTHbIE 1 YeNnoBeK

18 PesepBHOe BpemsA

OBLWEE KOJMMYECTBO YACOB IM10
MPOrPAMME

N W WA N R WD RN

(o2}
(e}

O O O O b O O - O o o

o

o
o O o .
[EEGTEN =

o o o °
o1

11.5

bnenuoteka LLOK httDs://m.edsoo.ru/7f418886
Bubnuoteka LOK httos://m.edsoo.ru/7f418886
Bubnuoteka LLOK httos://m.edsoo.ru/7f418886
bnenuoteka LLOK httos://m.edsoo.ru/7f418886
bubnuoteka LOK httos://m.edsoo.ru/7f418886
Bubnuoteka LLOK https://m.edsoo.ru/7f418886
bnénuoteka LLOK https://m.edsoo.ru/7f418886
Bubnnoteka LLOK https://m.edsoo.ru/7f418886
Bubnuoteka LLOK https://m.edsoo.ru/7f418886
Bubnuoteka LLOK https://m.edsoo.ru/7f418886
Bubnnoteka LLOK https://m.edsoo.ru/7f418886


https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

9 KN1ACC

Ne
n/n

0w ~N o oA WN

(o]

10
1
12

13

14
15

HanmeHoBaHWe pas3genoB N Tem
nporpamMmbi

UenoBek — 6MOCOLUMaANbHbIA BUA
CTpyKTypa opraHusmMa 4yenoBeka
HeliporymopanbHas perynsayus
Onopa u gBuXKeHue

BHyTpeHHAa cpefa opraHu3ma
KpoBoob6palleHune

[bixaHune

MuTaHne n nuwesapeHne

O6MeH BelLLlecTB 1 NpeBpaLleHne
3Heprum

Koxa
BbigeneHne
PasMHOXeHue 1 pa3BuTue

OpraHbl YyBCTB M CEHCOPHbIe
CUCTEMDI

MoBegeHne U NCUXnKa
Yenosek 1 OKpyxaroLas cpea

OBUWEE KOJTMYECTBO YACOB MO
MPOrPAMME

Konwn4yecTBo yacoB

Bcero

o A A B 0100 W W

I

w o,

68

KOHTpO/bHbIE
paboThbl

©O O b O OO b O

~ O o

MpakTuyeckne JINIEKTPOHHbIE (LMPPOBLIE) 06pasoBaTefibHble

paboThbl

pecypcbl

bubnuoteka LLOK httos://m.edsoo.ru/7f41aa8c
bubnuoteka LLOK httos://m.edsoo.ru/7f41aa8c
bubnuoteka LLOK httos://m.edsoo.ru/7f41aa8c
Bubnnoteka LLOK httDs://m.edsoo.ru/7f41aa8¢
bubnuoteka LLOK httos://m.edsoo.ru/7f41aa8c
Bubnnoteka LLOK httos://m.edsoo.ru/7f41aa8c
bnbnuoteka LLOK httos://m.edsoo.ru/7f41aa8c
Bubnnoteka LLOK https://m.edsoo.ru/7f41aa8c

Bubnunoteka UOK httDs://m.edsoo.ru/7f41aa8c

Bubnnoteka LLOK httos://m.edsoo.ru/7f41aa8¢c
bubnuoteka LLOK httDs://m.edsoo.ru/7f41aa8c
bubnuoteka LLOK httt>s://m.edsoo.ru/7f41aa8c

Bubnnoteka LLOK https://rn.edsoo.ru/7f41aa8c

bubnuoteka LLOK httos://m.edsoo.ru/7f41aa8c
Bubnnoteka LLOK https://in.edsoo.ru/7f41aa8¢


https://m.edsoo.ru/7f41aa8c
https://rn.edsoo.ru/7f41aa8c
https://in.edsoo.ru/7f41aa8c

YYEBHO-METOANYECKOE OBECINEYEHWE OBPA3OBATEJ/IbBHOIO
MPOLUECCA
OBA3ATEJ/IbHbBIE YYEBEHBIE MATEPUNAJBlI ONA YYEHUNKA

» Buonorus, 5-6 knaccel/ MaceyHuk B.B., CymatoxuH C.B., KanuHosa I'.C. n gpyrue;
nog pepakuuein [MMaceyHuka B.B., AKUWOHepHoe o6uwecTBOo «W34aTenscTBoO
«[1poceeLleHme»

* buonorua, 6 knacc/ NMoHomapesa N.H., KopHunosa O.A., KyumeHko B.C.; nopg
pefakumein  MoHomapeBoir W.H., AkumoHepHoe o06wecTBO «M34aTenbcTBO
«lMpocseLeHne»

* bwuonorua, 7 knacc/ [lMaceyHmk B.B., CymatoxuH C.B., KanuHoBa [.C.; nog
pefakumein Maceynmka B.B.,  AkyuMoHepHoe  obuwectBo  «M3gaTenbCTBO
«[1pocBeLyeHme»

* buonorua, 7 knacc/ KoHcTaHTMHOB B.M., babeHko B.I., KyumeHko B.C.; nog
pepakuunei babeHko B.IM., AKUMOHepHOe 06LecTBO «M3aaTenbcTBO «lMpocBeLeHne»

» bBuonorus, 8 knacc/ MNMaceyHuk B.B., KameHckunii A.A., LUBeuos I'.I'.; nog peaakuunei
MaceuyHunka B.B., AKLMOHepHOe 061LecTBO «M3aaTenbcTBO «lMpocseLeHne»

» buonorua, 8 knacc/ [Aparomunos A.l.,, Maw P.A., AKUMWOHepHoe 006LLecTBO
«M3paTenbcTBO «l1pocBeLeHne»

* bwonorusa, 9 knacc/ MaceyHnk B.B., KameHcknii A.A., WBeyos I'.I". n apyrue; nog
pefakumein MaceuyHnka B.B.,  AkyuoHepHoe  obuwectBo  «M3paTenbCTBO
«lMpocseweHne»

YYEBHO-METOANYECKOE OBECINEYEHWE OBEPA3OBATEJ/IBHOIO
MPOLUECCA
OBA3ATEJ/IbHbIE YHYHEBEHBIE MATEPUWANBI A/1A YYEHUKA

» buonorua, 5-6 knaccel/ MaceyHuk B.B., CymatoxuH C.B., KannHosa I'.C. u gpyrue;
nog pepakumeid lMaceyHmka B.B., AKuUMOHepHOe 06uIeCTBO  «l30aTeNbCTBO
«[MpocseLeHne»

* buonorusa, 7 knacc/ MaceyHuk B.B., CymatoxuH C.B., KanuHosa I'.C.; nog pegakuuen
MaceyHmka B.B., AkuuoHepHoe ob6uwectBo «W3paTenscTBO  «[llpocBeLLeHMe»
» bnonorus, 8 knacc/ MaceuyHuk B.B., KameHcknin A.A., LBeyos I'.I".; nog pepakymei
MaceyHmka B.B., AkuuoHepHoe o6uwecTBo «W3paTenscTBO  «[llpocBeLLeHme»
» buonorus, 9 knacc/ MaceyHnk B.B., KameHckuii A.A., Weeyos .. n gpyrue; nog
pefakumeii MacevHnka B.B., AKumMoHepHoe 06LecTBO «M34aTenbCcTBO «1pocBeLLeHne»
* buonorusa, 6 knacc/ MNMoHomapesa W.H., KopHunosa O.A., KyumeHko B.C.; nopg
pefakumeli  MoHomapesor  WN.H.,  AKumoHepHoe  obwecTtBo  «M/34aTtenbCcTBO
«[1pocBeLeHne»

* buonorua, 7 knacc/ KoHcTaHTMHOB B.M., babeHko B.I'., KyumeHko B.C.; nog
pefakumneli babeHko B.I., AKumoHepHoe o06uiecTBo «W3patenbcTBo «lpocBeLleHme»
» buonorusa, 8 knacc/ Aparomunos A.l'., Maw P.A., AkuuoHepHOoe 06LLeCTBO
«MN3patenscTBO «I1poCBELLEHNE

METOOVWYECKWE MATEPUANLI ANA YYNTENA

e MeToauuyeckoe nocobue MNOArOTOB/EHO K W3AaHHOMY B COOTBeTCTBUM € PIOC
yuebHuKy B. B. MaceuHuka «buonorus. bakrepuun, rpubbl, pacTeHus. 5 Knace».



» Pabouasa nporpamma no 6uonorun 5-9 knacc inHus Y MK Maceuynunka ¢roc
* [laceyHuk. buonorma. 6 knacc. Metoauyeckoe nocobue, asTopbl: [laceyHuk
Bnagumup Bacunbesny

LNPPOBbLIE OBPA3OBATEJ/IbHbIE PECYPCbl W PECYPCbl CETU

MHTEPHET
PACTEHWNA
www.luzhok.ru/ - «JIy)kOK» - 3aMeyaTeflbHbli CalT, MNOCBALWEHHbIN [EeKOPaTUBHbLIM
pacTeHusam. COAep>XWUT OnucaHWe KOMHATHbIX W CaA0BbIX PACTeHWU, pekoMeHAauuu mno
pasBefleHNt0 ¥ yxony, hoTorpaum n pucyHKu, UHPOPMaLMIO O NeKapCTBEHHbLIX pPacTeHUAX
M UX NPUMEHEHWW, NereHbl 0 pacTeHMAX.
http://floranimal.ru/ - .fMonbiTKa co34aTb MHMOPMALNOHHbIN pecypc, NO3BONSAKOWMIA Y3HATb
KaK MOXHO 60/blle 0 pa3/inyHbIX BUAAX XUBOTHbIX WU PaCTeHWiA, ewwé noka CyLLecTBYHLNX
Ha Halleil nnaHeTe; BbIACHUTb UX NPUHALNEXHOCTb K Pa3HbIM Kfiaccam, pojam 1 noABuiam;
BbIIe/INTb OCOOEHHOCTU MUX CYLLEeCTBOBaHWA, BO3MOXXHOCTb HOPManbHOro COAEpPXXaHusd B
LOMALLHUX YCNIOBUAX U MHOTO€ ApYroe, YTO MOXET 6blTb MHTEPECHO.
http://www.laDshin.org/club/plants.htm -«MocKoBCkuin Kny6 KOMHATHOrO LBEeTOBOACTBax.
http://tea.volnv.edu/index.php -«Yain» - >MBas 3HUMKAOMEAUS Yad W ero Tpaguuuini -
ncTopmsa 4vas, 6oTaHMKa W BblpaliMBaHWe 4ad, XUMUA 4Yasd, NMPOU3BOACTBO 4as, BMAbl Yad,
yNakoBKa M XpaHeHue 4yas, 3aBapuBaHue yas, Yain v 340p0Bbe
http://lwww.botaniki.ru/. CaiT kpyxka "CoBpemeHHas 60TaHMKa buoaka MI'Y. Bkntoyaet
pasfenbl: 3Kosiornyeckas Mopqonorms M aHaToMus pacTeHWin; usydeHue (GAOPUCTUYECKOrO
6oratcTBa CpefHeil Poccuu; 3HAKOMCTBO C MUPOBOM (h/IOPOI Ha NpuMepe KOMeKuui
BoTaHnueckoro caga MI'Y u nasHoro 6oTaHmyeckoro caga PAH; Bogopocnu, rpubbl u
NUIWAAHUKNA - 3TO OTAe/NbHAs WCTOPUSA; UCTOPUSA 3emMAM U OCHOBHbLIX TPYMMN >XWBbIX
OpraHvW3mMoB; OCHOBbl CMCTeMaTUKW W reorpauu pacTeHWi; U3yYeHUe OCHOB LUTOMOrUN,
(hM3nMoNorMm u reHocucTemMaTMKM pacTeHWi; 3HAKOMCTBO C COBPEMEHHLIMU METOLaMK
N3y4eHNs pacTeHWIA.
http://plant.geoman.ru/. bubnnoteka XXn3Hb pacTeHuUin'. 3aHnmaTenlbHO 0 60TaHUKe. XKN3Hb
pacTeHui. Ha caliTe pacnofioXeHbl MOMIHbIE TEKCTbl CRefyloWwnX KHWUTN No OG0TaHWKe:
Jenncosa J1.B., benoycosa J1.C. Pegkue n ucyesarouwme pacteHua CCCP; MBueHko C.
3aHumatensHo 0 60TaHuke; KomapoB B.J1. TpoucxoxpgeHue pacTeHuin; O6yxos A.H.
NlekapcTBeHHble pacTeHus, Cbipbé n npenapartbl; COOpPHUK AT/ac apeanoB M Pecypcos
NnekapcTBeHHbIX pacTeHnin CCCP; C60pHUK XX1N3Hb pacTeHniti. Tom 1. BBegeHue baktepuu un
akTuHomuueTbl; C60pHUK . B. MuuypuH. Ntorun wectugecatunetHnx pabot; C60pHuK Mo
CTpaHuuaM KpacHoW KHuru. PacteHus; CsupugoHos .M. JlecHoli oropog; Cpatukos A.C.
3onoToi KopeHb (Poguona po3oBas); YganosaP.A., BotornHa H.I'. B Mype KaKTycoB.
http://www.herba.msu.ru/russian/index.html 6oTaHn4YecKuin cepsep MockoBcKoro
yHusepcuteta. OauH 13 Hanbonee U3BECTHbIX BO BCEM MUPe POCCUICKUX OGUONOTUYECKUX
pecypcos, MMelOW Ml Bepcun Ha 8 A3blkax. BoTaHMYeckme HOBOCTM (B T.4. NOAPOOHbLINA
KaneHgapb KOH(epeHuuid), caiTbl 60TaHMYecKUx nogpasgeneHnii Mry, 6ubnuoteka
N306paxKeHNn pacTeHnin, buorpaduyeckunin pasgen "Knaccukm Hayku".Kpome matepuanos no
60TaHMKe 06LIEr0 xXapakTepa, Ha caiTe pa3melleHbl maTepuanbl 0 BoTaHM4YecKoM cafe
yHuBepcuTeTa, 06 yHuBepcuTeTckoM Mepbapun umenn . M. CoipeliwmkoBa, npefcraBneHa
CTapuHHasa KOoMeKLua u3 ero (oOHA0B.
XXMNBOTHbIE
http://res.krasu.ru/birds/ «MTnubl  cpepgHein Cubupm». OueHb pa3Has WUHGopMaums,
CBA3aHHaa € nTuMuamuM, B TOM Yuc/ie - CNUCOK BUAOB (CO CTaTbfMW W rosocamm),
onpegenutens, gpotoranepes, oto ot COMMP, kHUra pekopgos M'MHHeca Mo NTuuam.


http://www.luzhok.ru/
http://floranimal.ru/
http://www.laDshin.org/club/plants.htm
http://tea.volnv.edu/index.php
http://www.botaniki.ru/
http://plant.geoman.ru/
http://www.herba.msu.ru/russian/index.html
http://res.krasu.ru/birds/

http://coralsea,narod.ru/biocenos/sea/coralreef/ «Mup kopannos». XXun3Hb Ha pute 1 MHOroe
ApYyroe O CTPOEHMM, Pa3MHOXEHWW, pacnpocTpaHeHWW,  3HAYEHUU U B3aNMOCBA3AX
obuTaTenein KopannoBbixX pUKoB.

http://lwww.zin.ru/ - Xykn (Coleoptera) n koneonteponorn. TemaTUYeCKNA CANT O XyKax, a
TakXXe 00 yYeHbIX U NI0O6UTENAX, U3yYaloLLMX XYKOB. Ha caiiTe MOXHO HalTu maTepuanbl 0
nUTaHWW, TMOBeAeHUN, o0bpase XU3HW, HKU3HEHHbIX (opmax, MecTax obutaHua u
reorpayMyeckoM pacnpocTpaHeHUM >KYKoB. LLIMPOKMIA [mana3oH acrnekToB - OT YKUCTO
NMONynApHbIX CBefeHWA [0 Ccyryb60 HayuHblX [aHHbIX. bonblivie Habopbl PUCYHKOB W
(hoTorpaguii.

http://nature.ok.ru/  biodiversity. - Peakne u wncuyesawolime XWUBOTHble Poccumn. Cait
COlePXMT MpPO(ecCMOHaNbHO MOAFOTOB/IEHHYO MH(OpMauuio 060 BCex Ppeakux u
McuesatoLmnX XNUBOTHbIX Poccumn Ang opraHmM3aunum ux 3awnTbl U 3alinTbl CPefbl 06UTaHUS.
EcTb 6mbnuoteka, (oToanbb0om, BWUAEOCKIKETbI, F0N0CA XWUBOTHbIX. Knaccugumkayms no
6notonam

http://www.entomologv.narod.ru/ -« AH(HOPMaLMOHHO-MONCKOBbIW CANT UAN «NOYTK BCE» MO
3HTOMOIOrUN».

Bofiblloe KONMYeCTBO KaYeCTBEHHbIX CCbIJIOK HA PYCCKOA3bIYHbIE CalTbl, MOCBSALLEHHbIE
BCEM CTOPOHAM >XXM3HU Pa3NYHbIX FPYMn YNEHUCTOHOINX, a 60/bLUe BCEro - HaCEKOMbIX.
http://www.zooclub.ru/  -«300kny6 (BCE 0 KMBOTHbIX)». Camasa pa3HoobpasHas
WNNIOCTPUPOBaHHAA WH(OPMaLMA KaK O XU3HU JUKUX >KMBOTHbIX, TaK U 0 AOMalIHUX
nobumuax. BO3MOXHO nonyyeHne 6ecniaTHOW KOHCy/NbTauuu Mo COAepXaHU U
BeTepuHapuu.

www.ZooMax.ru - ZooMax - MakCcMMyMm O BCEM >XMBOM Ha nnaHeTe. ®opym 0 AOMALLHUX
N OUKUX XUBOTHBIX, HOBOCTK, CTaTbM, oToranepes, 4aTt, 06bABIEHNA U MHOTO€e ApYyroe
www.zooclub.ru - «300kny6. Bce 0 XXMBOTHBIX» , 34eCb HaX04MTCA 06LIMPHasA NHopMaLmsa
0 COlepXXaHuu B LOMALIHUX YCNOBUAX CaMblX Pa3HO0OPa3HbIX XUBOTHbIX, PeKOMeHAauuu no
yXo4y 3a HUMWU W uX nedyeHuto. Kpome TOro, Ha 3TOM cailTe mMomelleH maTepuan o
Pa3fINYHbIX AUKUX XXUBOTHbIX.

www.zoospace.narod.ru -«3o00n0unsa» , NpefocTaBngeT maTepuas B OCHOBHOM 0 cobakax u
KOWKax: peKOMeHAauunm no WX COLEPXAHU W JIeYEeHU0, HOPMATUBHbIE [LOKYMEHTHI,
NH(opMaLmnio 0 Knybax v MMTOMHUKAX, 06BbABMEHNS O MPOLaXKE U BbICTaBKax.
www.DOvodok.ru -«10BOJOK» , O4UH M3 CamblX MOJHbIX CANTOB, NOCBALLEHHbIX JOMALIHUM
XXNBOTHbIM

www.apus.ru -«O Henobegumoi NO6BU K XUBOTHbIM» , WHTepecHas U pasHoobpasHas
MH(OopMaLMa O CaMblX Pas/IMUYHbIX XWUBOTHbIX. OcobeHHOCTU noabopa marepuana WU ero
N3N0XEHUS feNatoT 3TOT CANT XOPOLUMM MOMOLLHUKOM YUYUTENHO.

www.petslife.narod.ru. «[JomMallHNe XXMBOTHbIE»

www.aib ru/~loki/zoolog/zoo.htm - «3k30TnYeckas 30010rnsa» —www.cryptoz.narod.ru . u
«Kpunto3zoonorna» 3TW caiTbl NOCBALLEHbl MUPUYECKUM W MUCTUYECKUM CYyLLeCTBaM.
[0BOPMUTb 0 HAy4YHOCTW pasMeLleHHbIX 3[eCb MaTepuanoB He MPUXOAUTCH, HO OHU
WHTEPECHbI TEM, YTO MOMOTYT Nydlle pa3obpaTbCs, UTO XXe NPeAcTaBAAT coboli CyLlecTsa,
B M300MNMKN HacenswoolWwme MUPbl pasHbIX HapoLoB, a B MNOCNeAHWe rofdbl - W CTpaHuLbl
HEKOTOPbIX NEPUONYECKUX N3LAHNIA.

www.bober.ru -«Bce o 606pax» - 3fecb npeacraBfeHa pasHoobpasHas MHGpopmauma 06
3TUX CUMNATUYHbIX XXUBOTHbIX

www.turtle.newmail.ru -«lonynspHas yepenaxonorusa» - - XopoLwunii canT o yepenaxax.
www.bigcats.ru . -«bofbLLNe KOLLIKN»

www.insect.narod.ru/ - «3Men W PENTUAUKU» - 3[4eCb MOXHO HaWTW MHOr0 XOpPOLMX
(hoTorpaduii, XoTa TeKCTa HEMHOro. JTOT e CalT COLEPXWT pasfefibl, MOCBALEHHbIE
APYTUM Tpynnam X1BOTHbIX.


http://_coral_sea,_narod.ru/bi_ocenos/_sea/_coral_reef/
http://www.zin.ru/
http://nature.ok.ru/
http://www.entomologv.narod.ru/
http://www.zooclub.ru/
http://www.ZooMax.ru
http://www.zooclub.ru
http://www.zoospace.narod.ru
http://www.DOvodok.ru
http://www.apus.ru
http://www.petslife.narod.ru
http://www.cryptoz.narod.ru
http://www.bober.ru
http://www.turtle.newmail.ru
http://www.bigcats.ru
http://www.insect.narod.ru/

wapbbs.com. - Knaccuukaums, onucaHve w [pyras WHTepecHas WHgopmauma o
NoLBOAHOM MUpe.

http://www.barracuda.ru/  -«lMogBofHasA >»XU3Hb» OMNUCaHUA W XOPOLINE KayeCTBEHHbIE
(otorpaum  MHOrmx obuTalWwmMx B BoAe cyuiectB. IT0 6Gonee uUAM  MeHee
npeAcTaBUTENbHbIA CMPABOYHWK, COAepXaluii nonesHble cBefeHUs 0 pblbax, Kpabax,
cnpyTax, Kutax, MOPCKMX 3Be3fax, Kopannax, Megysax... U Tak ganee.

http://www.darwin.museum.ru/expos/dino/ - «3noxa [uWH03aBpoB (Me3030M - 3noxa
OMHO03aBpOB)». BupTyanbHas 3KCKYypCus UAN yBNeKaTeNbHOe MyTewecTBNne B MUP APEBHUX
ALlepos

http://www.filin.vn.ua/ - WnnwocTpupoBaHHasa 3HUWKNOMeAUS >XMBOTHbIX. B pasgenax

3HUMKNoneanun cobpaHo 60MbLIOE KOAMYECTBO MaTepumanoB 0060 BCEX BUAAX >KUBOTHbIX.
MaTepnan 6orato WANKOCTPUPOBAH, CHABXEH CCblTIKaMu

http ://www.povodok.ru/encvclopedia/brem/ - Ha cailTe npefcTaBneHa crnpaBoyYHas
NH(opMaL s no 601bLLIOMY KONMYECTBY XMBOTHbIX, UX OnucaHue u otorpapuu.
http://www.apus.ru/ - Pecypc «O HenobefumMoi Nt06BU K XUBOTHbIM» - 3TO MHTEPeCHas u
pasHoo6pa3Has WHQOpPMaUMS O CaMbiX pPa3NYHbIX XMBOTHbIX. OCOBEHHOCTM noabopa
matepuana u ero U3oXKeHus LenatT 3TOT CaklT XOPOLLUUM NOMOLLHUKOM YUYUTESHO.
http://paramecia.narod.ru/ - NHdy3opus - Tydpenbka - opuumanbHblii cant
www.fishworld.narod.ru. - Pbibuic  mup PasgenbilMpegucnosne Knaccuukauums,
npoucxoxzaeHne JOsonouna pblb  [JaTMpoBKM nosABNeHUs oTpAjoB  OnacHble  pbibbl
OnpefenuTenb onacHbIX akyn 30Hbl 06uTaHua 3ooreorpagusa pbib MpucnocobneHns K
XU13HU B Boge Pbibbl y Bac goma [peccmpoBKa 1 cnocobHocTu MpogonmkeHne poga Pekopabl
Cnpasku HosocTn mupa pbib Akeallapk KHura "Vickonaemble akysibl"

YEJ/TIOBEK

http://www.polezen.ru/interes/anatomy.php - Yenosek B uupax: 3aHMMaTeIbHad aHaTOMUSA
http://school.bakai.ru/?id=newpb041220101544 - 6akail-BupTyanbHas WKona no 6monoruu
http://muzev-factov.ru/tag/biologv - my3eli pakToB 0 YenoBeke

http://humbio.ru/. - Pecypc «ba3a 3HaHWn MO BMOMOTMK YenoBeKa» COAEPXKUT yUYeOHUK Mo
MOJIEKYNAPHOW  6MON0rMM  Yenoseka, O6GUMOXMMUW, (PU3NONOTUWN, TFEHHOW U  6GEeNKOBOW
NHXEHepun.

http://www.skeletos.zharko.ru/.OnopHo-gBuratenbHas cucTeMa YenoBeka: 06pa3oBaTe/bHbIN
cant

http://www.sci.aha.ru/biodiv/index.htm. Pa3gen (buopa3Hoobpa3ne u oxpaHa MpUPOAbI)
Web-atnaca "340poBbe U OKpyxawwasa cpega”. CneumannctoB HaBepHSKa 3amHTepecyeT
MacLITabHbIA TeMaTU4yeCcKUin MHPOPMaLMOHHbLIA MacCMB MH(POPMALMOHHBIX PecypcoB Mo
6uopasHoobpasno  Poccun. Takxke MMeeTC BO3MOXHOCTb HalTM  Heobxoaumyto
MH(OopMaLMo B MHTepaKTUBHOW 6ase faHHbIX "Poccusa B uugpax™ (Teica4m nokasartenen no
BCEM pernoHaMm cTpaHbl). Takke pa3MelieHa OHflallHOBaf KapTorpaguuyeckas cuctema
DataGraf.Net, nossonawowasa "Ha nety" CTPOMTb KapTbl, (B TOM 4KCNe COBCTBEHHbIE) U
NMPOU3BOAUTL aHaNN3 UX CyneprnosuLmii.

http://www.sci.aha.ru/ATL/raO0O.htm. -Web-Atnac: "Okpyxawowas cpega W 300p0OBbe
HaceneHus Poccumn™. KoMnnekcHbIn TpyA, B KOTOPOM paccMaTpuBaloTCs B NepBYH o4epefb
(haKTopbl U NPUYKUHbLI, onpefdenstowmne 3goposbe Haumm. Okono 200 croxxetos, 6onee 400
KapT 1 guarpamm

www.molbiol.edu.ru. AHaTOMMKA K PU3NONOrNa YenoBeka. HayuyHoO-NONynspHbIi cainT. basa
3HaHWii Nno buonorun Yyenoseka. PnU3N0ON0OrnA, KNeTouyHas 6MoNOrus, reHeTnka, 6UoOXMMms
http://lwww.psv.msu.ru/illusion/. - 3puTencHble WAMKO3NUU U (GeHOMEeHbl ((haKynbTeT
ncmxonorun MIry nmeHun M. B. JlomoHOCOBA).

http://twins.popular.ru/index.html - «ABOMHAWKN 1 UX MamaLLKun».


http://www.barracuda.ru/
http://www.darwin.museum.ru/expos/dino/
http://www.filin.vn.ua/
http://www.povodok
http://www.apus.ru/
http://paramecia.narod.ru/
http://www.fishworld.narod.ru
http://www.polezen.ru/interes/anatomy.php
http://school.bakai.ru/?id=newpb041220101544
http://muzev-factov.ru/tag/biologv
http://humbio.ru/
http://www.skeletos.zharko.ru/
http://www.sci.aha.ru/biodiv/index.htm
http://www.sci.aha.ru/ATL/raOO.htm
http://www.molbiol.edu.ru
http://www.psv.msu.ru/illusion/
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