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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o OMONOTMU HA yYPOBHE OCHOBHOT'O OOIIEr0 OOpa3oBaHMs COCTaBlieHA Ha OCHOBE TPeOOBAaHMN K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTesbHON MpOrpaMMbl OCHOBHOTO o0miero obpaszoBanus, npeactaBieHHbIX B PI'OC OO0, a Taxke denepaibHON padodeid
IIPOrpaMMbl BOCITUTAHHUSI.

[Tporpamma o Ouonoruu HarpaBiieHa Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOH T'PAMOTHOCTH OOYYAIOUIMXCS U OPTaHU3AIMI0 M3yYCHUS
OMOJIOTHH Ha ACATEIBHOCTHOW OCHOBE. B mporpaMme mo OMOJIOTUU yYUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO TpeAMEeTa B pealln3aluyl TpeOOBaHHMA
OI'OC OOO Kk mIaHHpyEeMbIM JMYHOCTHBIM M METANPEAMETHBIM pe3yjbTaTaM OOYYEHHs, a TaKXKe peaau3alus MEXKIPEIMETHBIX CBs3eil
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O O0OIIEr0 00pa30BaHMUS.

B mporpamMMe mo OHOJOTHMH ONpPENENSIOTCS OCHOBHBIC L€ HM3y4yeHUss OWOJIOTMH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs,
IUTAHUPYEMBIE PE3YJIbTaThl OCBOEHHUS IPOrpaMMbl IO OMOJOTMU: JIMYHOCTHBIE, METallpeIMETHbIe, npeameTHble. [IpeaMeTHble MuaHupyeMble
pe3yJIbTaThl JaHbl AJIs KayKAO0ro roJa U3yuyeHus: OMOIOTHH.

buonorus pasBuBaeT mpeAcTaBICHUS O MO3HABAEMOCTH >KMBON MPUPOIBI U METoJaxX €€ MO3HaHUs, MO3BOJsET CHOPMUPOBATH CUCTEMY
Hay4HbIX 3HaHUU O )KUBBIX CUCTEMAaxX, YMEHHS UX MOJIy4YaTh, IPUCBAUBATh U IPUMEHSATD B )KU3HEHHBIX CUTYALIHSIX.

buonoruueckas noaroroBka o0ecrneuyrBaeT MOHUMaHUE OO0YYarOIIMMMCS HAyYHBIX MPUHIUIIOB YEJIOBEUYECKOW JAEATEIbHOCTU B MPUPOJE,
3aKJIaJbIBA€T OCHOBBI 3KOJIOTUYECKON KYJIBbTYpBbI, 3J0pPOBOr0 00pa3a sKU3HH.

LenssMu u3ydeHus OGMONIOTUU Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs SBISIOTCS:

(bopmMHpoBaHKE CHCTEMBI 3HAHHUH O MPU3HAKAX U MIPOIeccax KU3HEAEATEIIbHOCTH OMOJIOTMUECKUX CUCTEM Pa3HOT0 YPOBHSI OpraHU3allUY;

(bopMHpOBaHHE CUCTEMBbl 3HAHUN 00 OCOOEHHOCTAX CTPOEHHUS, KU3HEAEATEIbHOCTU OpPraHHM3Ma 4YelIOBEKa, YCIOBMSIX COXPAHEHHUS €ro
3/10pOBbBS;

¢dbopMHpOBaHHE YMEHHUH NMPUMEHSATh METOJbl OMOJIOTMUECKOM HAayKu JUIl M3y4eHHs OUOJIOTMYECKUX CHCTEM, B TOM 4YMCJEe OpraHu3Ma
YeJI0BEKA;

(dhopMHUpOBaHHE YMEHHI HCIOJIb30BaTh WH(OOPMAIIUIO O COBPEMEHHBIX JOCTHKEHHUSX B 00JIaCTU OMOJIOTHH JJII OOBSICHEHHUS MPOIECCOB U
SIBIIGHUH KMBOW IPUPOJIBI U KU3HEACSITEIbHOCTH COOCTBEHHOTO OPTaHN3Ma;

¢dbopmHpoBaHHE YMEHUN OOBACHATH POJIb OMOJIOTUHU B MPAKTUYECKOM AEATENbHOCTH JIIOJEH, 3HaUeHHE OMOIOTHYECKOr0 PasHOOOpa3us A
COXpaHeHHs OHocdepsl, OCIEICTBUA AEITEIbHOCTH YeJI0BEKa B IPUPOJIE;

(bopMHpOBaHHE HKOJIOTMYECKOM KYJIbTYPHI B LIEISIX COXPAaHEHHsS] COOCTBEHHOT'O 3/J0POBBS M OXpaHbl OKPYXKAIOIIEeH Cpeibl.

JlocTukeHue 1esei mporpaMMbl o OMOJIOTHH 00eCTIeYMBAETCS PEHICHUEM CIEeTYIOIIMX 3a/1a4:



nproOpeTeHre 00yJaroNMMUCS 3HAHUH O YKHBOW MPHPOJIC, 3aKOHOMEPHOCTSAX CTPOCHHSI, KUZHEACITEILHOCTH U CPEI000pas3yIoeii posu
OpPTraHU3MOB, YEIIOBEKE KaK OMOCOIIMATBHOM CYIIECTBE, O POJIM OMOJIOTHYECKON HAYKH B MPAKTUYCCKON JEATSIILHOCTH JIFOJICH;

OBJIAJICHUEC YMCHHUSMH IMPOBOJUTH HCCICAOBAHHUS C HMCIOJIb30BaHHEM OHMOJIOIHYECKOro OOOpYJOBaHUS W HAOJIOJACHHS 32 COCTOSHHUEM
COOCTBEHHOT'0 OpPraHU3Ma;

OCBOCHHE MPUEMOB PabOTHI C OMOJIOTHYECKON MH(POPMAIIUEH, B TOM YHCIIE O COBPEMEHHBIX JOCTHKEHUAX B 00JacTH OMOJIOTHH, e€ aHau3
Y KPUTHYECKOE OI[CHUBAHUE;

BOCIIUTAHHE OWOJIOTMYECKH W JKOJOTMYCCKH TI'PAaMOTHOM JIMYHOCTH, TOTOBOM K COXPAaHEHHUIO COOCTBEHHOTO 3JI0POBbS M OXPaHBI
OKpYIKaroIien cpejibl.

OO1ee 9Yncio 9acoB, OTBEICHHBIX I U3YYCHHs OM0JIoTHH, cocTaBisieTr 238 yacoB: B 5 kinacce — 34 vaca (1 wac B Heneno), B 6 kinacce — 34
yaca (1 gac B Henemio), B 7 kiacce — 34 ydaca (1 vac B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henenio), B 9 kiacce — 68 vacoB (2 vaca B
HEJIEIIO).

[Ipemiaraemelii B iporpaMMe Mo OHMOJIOTHU TIEpEYCHb Ja0OpATOPHBIX M MPAKTHUECKUX PAOOT SBISICTCS PEKOMEHIATEIbHBIM, YUUTEIh
JelaeT BBIOOp TMpOBeIeHUs JabOpaTOPHBIX pPabOT ¥ OMNBITOB ¢ Yy4Y4ETOM HHIWBHIYaTbHBIX OCOOCHHOCTEH OOYJarOIIMXCs, CITHCKa
IKCIIEPUMEHTAIBHBIX 3aaHHM, IPETAraeMbIX B paMKaX OCHOBHOTO TOCYJIapCTBEHHOTO 3K3aMeHa 10 OMOJIOTHH.



COJAEP/KAHUE OBYYEHUA

5 KJIIACC

1. buoJjorusi — HayKa 0 *KUBOW nMpupoae

ITonsarue o xu3Hu. Ilpu3Haku *KUBOro (KJIETOYHOE CTPOCHHE, TUTAHUE, ABIXaHUE, BbIJICJIIEHUE, POCT U Jpyrue npu3Haku). OObEKThl KUBOU
Y HEeXXUBOU IIPUPOBL, X cpaBHEHME. JKMBas U HEXUBas NIPUPOJIA — €AUHOE LIETI0E.

Bbuonorus — cucrema Hayk o uBOH mpuponae. OCHOBHbIE pa3aensl Ouosoruu (O0OTaHHMKA, 300JI0THS, SKOJIOTHS, LUTOJOTHS, aHATOMMS,
¢usnonorus u apyrue paszgensl). [Ipodeccun, cBsizanHble ¢ OMOJOrMel: Bpay, BeT€pUHAp, ICUXOJIOT, arpOHOM, KMBOTHOBOA U apyrue (4-5
npodeccuit). CBA3b OMOJIOIMU € JPYTUMH HayKaMu (MaTeMaTuka, reorpadus u Ipyrue Hayku). Poiab 6M0JIOrMu B O3HAHUU OKPY’KAIOIIEro MUpa
U IPAKTUUYECKOH 1€ATE€IbHOCTH COBPEMEHHOTO YEJIOBEKA.

Kabuner 6uonorun. [IpaBuia nmoseneHust 1 paboThl B KaOMHETE ¢ OMOIOTHIECKUMHU TPUOOPAMU 1 HHCTPYMEHTAMHU.

buonoruyeckue TepMHUHBI, TOHATUSA, CUMBOJIBL. McTounuku O6uosnornyeckux 3HaHui. [lorck nHpopManMy ¢ MCIOJIB30BAaHUEM PA3IUYHBIX
MCTOYHUKOB (Hay4yHO-TIOMYJISIpHAs JIMTepaTypa, CIpaBOUYHUKH, IHTEpHET).

2. Mertoabl n3yueHus KUBOW NPHPOIBI

Hayunpie MeTOABI M3ydeHUs KHUBOW MPUPOJBI: HAOIIOACHNE, YKCIIEPUMEHT, ONHCaHUe, U3MepeHue, kinaccupukanus. [IpaBuma paboTsl ¢
YBEIUYUTENbHBIMU IPUOOpaAMHU.

Merton onucanust B OMOIOTHM (HATJISIHBIN, CIOBECHBIHM, cxemaTuyeckuii). MeToa u3Mepenust (MHCTpyMeHTHI n3Mepenus). Habmronenue n
AKCIIEPUMEHT KaK BeAYIIHE METO/Ibl OMOJIOTHH.

Jlabopamopuvie u npakmuueckue paoomsut

N3yuenne nabopaTopHOro o0OpyJ0BaHUs: TEPMOMETPHI, Bechl, yauiku [letpu, npodupku, Mmen3ypku. IlpaBuna paboTel ¢ 060py10BaHHEM B
HIKOJIbHOM KaOuHeTe.

O3HaKOMJIEHHE C YCTPOUCTBOM JIYIIbl, CBETOBOI'O MHUKPOCKOIIA, paBuja padoThl ¢ HUMH.

O3HaKOMJIEHHE C PaCTUTEIbHBIMU M KUBOTHBIMU KJIETKaMU: TOMaTa U apOy3a (HaTypaJsibHble IpenapaTsl), UH(Y30pun Ty(HeabKyu U THIPbI
(roToBBIE MUKPOTIpENApaThl) C MOMOLIBIO JIYIBl U CBETOBOTO MUKPOCKOTIA.

IKCKypcuu unu 6u0e0IKCKypcuu

OBnazieHre MEeTOIaMHU U3Y4YEHUs )KUBOM MPUPOJIbI — HAOIIOJEHUEM U SKCIIEPUMEHTOM.

3. OpraHusmbl — TeJ1a ;KUBOU NIPUPOBI

[Tonsitue 00 opranmsme. JlosnepHsie U sipepHble opranu3Mbl. Kietka u €€ otkpeitue. Knetounoe crpoenne opranusmoB. Lluronorus —
Hayka o kieTke. KiieTka — HauMeHbIasi €IMHULA CTPOSHUS U KHU3HEAEATETbHOCTH OPTaHU3MOB. Y CTPOMCTBO YBEIHUUTENbHBIX TPUOOPOB: JTYIIBI
1 MUKpockona. CTpoeHue KIIETKH 101 CBETOBBIM MUKPOCKOIIOM: KJIETOYHasi 000J104Ka, IUTOILUIA3Ma, SIpO.



OHHOKJ’ICTO‘IHBI@ U MHOTOKJICTOYHBIC OpraHU3MBlI. KHGTKI/I, TKaHH, Opralbl, CACTCMbI OpPTI'aHOB.

JKuznenesrenbHOCTh Opranu3MoB. OCOOEHHOCTH CTPOCHHS | MPOIIECCOB KU3HEACATEIPHOCTH Y PACTEHUH, )KUBOTHBIX, OAKTEPHiA U TPHUOOB.

CBoiicTBa OpraHM3MOB: IMUTaHUE, JbIXaHWE, BbIJCICHUE, ABMKEHUE, Pa3MHOKEHHUE, PAa3BUTHE, Pa3IPaKUMOCTb, MPUCIOCOOIIEHHOCTD.
Opranusm — equHOE LeJoe.

PaznooOpazue opraHn3MoB U UX Kiaccu(uKamus (TaKCOHbI B OMOJIOTUU: LIAPCTBA, TUIIBI (OTAEIBI), KJIACCHI, OTPSbI (TOPSIKH), CEMEICTBA,
ponbl, BUbl. bakTepuu u BUPYCHI Kak (GOpMBI )KU3HU. 3HAYCHUE OAKTEpUil M BUPYCOB B MIPUPOJIC U B )KU3HU YEIOBEKA.

Jlabopamopuusie u npaxmuveckue padoomot

W3ydeHue KIeTOK KOKHUIIBI YEIIyH JIyKa MO/ JIYIIOW U MUKPOCKOIIOM (Ha IIPpUMEepe CaMOCTOSATEIbHO TPUTOTOBICHHOT'O MUKPOIIPENapara).

O3HakoOMIJICHHE C PUHIUIIAMH CUCTEMATHKHA OPTaHU3MOB.

Habnronenue 3a motpebieHreM BObI PACTCHHEM.

4. Opranusmsbl U cpeaa o0UTAHUSA

Ilonstue o cpeac oburtanus. BOI[HaSI, HAa3€MHO-BO3AylIHAs, ITIOYBCHHAA, BHYTPUOPIraHU3MCHHAA CPEABI oburtanus. Hpe,[[CTaBI/ITCJ'II/I cpea

obutanus. OcobeHHoCcTH cpen oOuTaHUs opraHu3moB. [IpucmocoOneHus opraHu3smMoB k cpene obuTanusi. Ce30HHbIE U3MEHEHUS B YKU3HU
OpPraHHU3MOB.

Jlabopamopnuvie u npakmuyeckue padomul.

BersiBrieHue nmprcrnoco6aeHnii OpraHu3MoB K cpejie OOMTaHus (Ha KOHKPETHBIX IpUMepax).
IDKcKypcuu unu 6u0e0IKCKypcuu.

PacturenbHbIil ¥ )KUBOTHBIA MUP POJTHOTO Kpasi (KpacBeeHue).

5. Ilpupoansie coodmecTBa

[TonsTre o mpupoaAHOM cooOlmiecTBe. B3anMOCBsI3u OpraHM3MOB B MPUPOJIHBIX coolmiecTBax. [IuieBbie cBa3M B cooOmiecTBax. [IuieBbie
3BEHbS, MU U CeTH NUTaHus. [IpousBoauTeny, MOTPEOUTENN U Pa3pyIIUTETN OPTaHUYECKUX BEIIECTB B MPHUPOAHBIX coolriecTBax. [Ipumepsl
MPUPOJHBIX cO00IIeCTB (Jiec, Py, 03€PO U APYTUe MPUPOIHBIE COOOIIECTRA).

HckyccTBeHHBIE COOOIECTBA, MX OTJIMYMTEIbHBbIE NMPHU3HAKU OT MPHUPOAHBIX cooOmiecTB. [IpuunHBI HEYCTONYMBOCTH HMCKYCCTBEHHBIX
cooOmiecTB. Posib HCKYCCTBEHHBIX COOOIECTB B KU3HH YEIIOBEKA.

[Tpupoauslie 30HbI 3eMiH, ux ooutarenu. @aopa u ¢payHa NpUPOIHBIX 30H. JlanaadThl: MPUPOIHBIE U KYJIBTypHBIE.
Jlabopamopuuvie u npakmuueckue padomaut.

N3yuenne ncKyCcCTBEHHBIX COOOIIECTB M MX oOWTaTenel (Ha mpuMepe akBapruyma M IPYTUX UCKYCCTBEHHBIX COOOIIECTR).
IKCKypcuu unu 6U0e0IKCKypcuu.

W3yuenne npupoJHbIX cOOOIIECTB (Ha MpUMeEpeE Jieca, 03epa, Mpy/a, JIyra U APYruxX IPUPOAHBIX COOOIIECTB.).
N3ydeHne ce30HHBIX SIBJICHUN B dKU3HU MPUPOTHBIX COOOIIECTB.



6. 7KuBasi npupoaa v YeJI0BeK

N3MeHeHus B IpUPOJE B CBSI3H C Pa3BUTUEM CEJIBCKOTO XO0351CTBA, MPOU3BOJCTBA U POCTOM UYHCICHHOCTH HaceleHus. BinsHue yenoBeka
Ha KUBYIO MPUPOAY B X0Jie UCTOpUU. | 00asibHbIe HKOJIOTUYECKUE MpoOIeMbl. 3arpsi3HeHrWEe BO3AYIIHON U BOJIHOM 00osiouek 3emiid, MoTepu
MmouB, HMX mnpenorBpamieHue. I[lyTu coxpaHeHust Ouojormueckoro pasHoodOpasus. OxpaHsemble TEPPUTOPUHU (3AMOBEIHUKH, 3aKA3HUKH,
HallMOHAJIbHBIC MTAPKH, MaMITHUKU NTpupobl). KpacHas kuura Poccuiickoit ®@enepanuu. Oco3HaHKEe )KU3HU KaK BEIUKON [IEHHOCTH.

Ilpakmuueckue padomut.

[IpoBenenue akuu no yoopke Mmycopa B Orpkaiiem Jiecy, mapke, CKBepe Wi Ha MIPUILIKOIbHONH TEPPUTOPHH.

6 KJIACC

1. PacruTe]bHBII OPraHu3M

boranuka — Hayka o pacreHusx. Pa3aensl 6otanuku. CBsi3b O0TaHUKU C IPYTUMHU HaAyKaMU U TEXHUKOH. OO0111e Npu3Hakyu pacTeHUH.

PazHooOpasue pacTteHMid. YpOBHM OpraHu3allMd pacTUTENBHOrO opraHu3ma. Beicmime u Hu3mme pacteHus. CropoBble M CEMEHHbIE
pacTeHus.

PacturenbHass kimerka. V3ydeHue pacTUTENBHOM KIETKM II0JI CBETOBBIM MHKPOCKOIIOM: KJIETOYHAast O00OJIOYKa, SAPO, IHMTOIUIa3Ma
(TIacTUAbl, MUTOXOHAPUH, BAKyOJIH C KJIETOYHBIM COKOM). PacTuTenbHble TkaHu. @YHKIIMY PaCTUTEIbHBIX TKaHEH.

Oprassl ¥ cUCTeMBbl OpraHoB pacTeHuil. CTpoeHHe OpraHOB paCTUTEILHOTO OPraHU3Ma, UX POJIb U CBSA3b MEXKJLy COOOM.

Jlabopamopuvie u npakmuueckue padomol.

N3yuenne MUKpOCKOIIMYECKOTO0 CTPOEHUS JIMCTa BOJHOIO PACTEHUS IOJEH.

N3ydeHue cTpoeHus pacTUTENIbHBIX TKaHE! (MCII0JIb30BaHUE MUKPOIIPENApaToB).

M3yueHune BHEIIHEr0 CTPOEHHUS TPaBSHUCTOIO IIBETKOBOTO PACTEHMs (HA JKUBBIX WIM TepOapHBIX SK3eMIUISIpaX pPAacTeHUi): MacTyLIbs
CYMKa, pe/ibKa IMKasl, JIOTUK €IKUI U IpYrue pacTCHHUS.

OOHapyxeHrne HeOPraHUYECKUX U OPTaHUYECKUX BEIIECTB B PACTCHHH.

IKCKypcuu unu 6u0e0IKCKypcuu.

O3HaKOMJIEHHE B IPUPOJIE C LIBETKOBBIMU PACTEHUSIMHU.

2. Crpoenne u MHOroo0pasme NOKpPbITOCEMEHHBIX PACTEHMIT

Crpoenue cemsiH. CocTaB M CTPOCHUE CEMSH.

Bunel kopHeil u TUIBI KOpHEBBIX cucTeM. Bumonszmenenus xkopHeil. Kopenb — opran mo4yBeHHOro (MHHEpanbHOro) nutanusa. KopHu u
KOpHEBBIE cHCTeMbl. BHellIHee 1 BHYTpeHHee CTpOeHHE KOPHS B CBSA3M ¢ ero GpyHkuusmu. KopHueBoit uexnuk. 30HbI KopHs. KopHeBble BOIOCKH.
Poct kopus. [lornomenue KOpHAMH BOJbI U MUHEPAIbHBIX BEIIECTB, HEOOXOIUMBIX PAaCTEHHUIO (KOpPHEBOE JaBiieHHE, ocMoc). Bunousmenenue
KOpHEH.



[ToGer. Pa3zButue nodera u3 nouku. Ctpoenue ctedis. BHemHee n BHyTpeHHee cTpoeHHe jucTa. BugonsmMeneHus: moberos: KOpHEBHUIIE,
KIyOeHb, JykoBuIa. VX ctpoenue, Ouonorndyeckoe u xo3siiictBeHHoe 3HaueHue. Ilober u mouku. JlucropacnonoxeHue U JUCTOBAs MO3aMKa.
Crpoenue u ¢pyHkuuu aucra. [Ipocteie u cnoxxHble TUCThi. Bunonsmenenus nuctbeB. OCOOEHHOCTH BHYTPEHHETO CTPOEHUS JINCTA B CBA3U C €ro
(GyHKUIMAME (KOXKMIIA U YCTbHIIA, OCHOBHAs TKaHb JIMCTA, IPOBOJAALINE TyYKH). JINCT — OpraH BO3AyIIHOIO NUTAHUS.

Crpoenue u pazHooOpasue nperkoB. Couserus. Ilnoasl. Tumnsl nnogos. PacpocTpanenye 110108 U CEMSH B IPUPOJE.

Jlabopamopuvie u npakmuueckue padomaot.

N3yueHne cTpoeHUs: KOPHEBBIX CUCTEM (CTEPKHEBOIM U MOUYKOBATOI) Ha MpUMepe repOapHbIX IK3EMIUISIPOB WM KHUBBIX PACTEHHH.

W3y4yeHne Mukpornpenapara KJI€TOK KOpHS.

O3HaKOMJIEHHE C BHEIIHUM CTPOEHUEM JINCTHEB U JINCTOPACIIOIOKEHNEM (Ha KOMHATHBIX PACTEHMSIX).

N3ydeHue cTpoeHus BEreTaTUBHBIX U T€HEPATUBHBIX MOYEK (Ha IPUMEPE CUPEHU, TOMOJSA U IPYIUX PACTEHUN ).

N3yueHne MUKPOCKOIIMYECKOTO CTPOCHUS JIUCTA (Ha FOTOBBIX MUKpPOIIpEnapaTax).

PaccmarpuBanne MUKpOCKOIIMYECKOTO CTPOEHHsI BETKHU JiepeBa (Ha FOTOBOM MUKpOIIpenapare).

HccnenoBanue CTpOCHUsI KOPHEBUINA, KITyOHS, TyKOBHUIIBL.

N3yuenune cTpOECHHUSI LIBETKOB.

O3HaKOMJICHHE € PA3JIMYHBIMUA TUIIAMH COLIBETUH.

N3yuenue cTpoeHUs CEMSH ABYIOJIbHBIX PACTCHUM.

N3yuenne cTpoeHHs CEMSIH OTHOJOJIBHBIX PACTEHUM.

3. KusHeaeATeJbHOCTH PACTHTEJIBHOI0 OPraHU3MA

OO0MeH BewecTB y pacTeHui

Heoprannueckue (Boja, MUHEpAJIbHBIE COJIM) U OPraHUYECKUe BelecTBa (OeNKH, KUPHI, YIIEBOIbl, HYKJIEHMHOBBIE KUCIOTbHI, BUTAMUHBI U
JpyTHUe BellecTBa) pacTeHusl. MuHepanbHOE MUTaHWEe PacTeHUH. Y J00peHHs..

ITuranue pacrenus.

[TornomeHne KOpHIMHU BOABI U MUHEPAJIbHBIX BEIIECTB, HEOOXOIMMBIX pacTeHUIO0 (KOpHEBOe naBiieHue, ocMoc). [lousa, e€ mnogopoaue.
3HayeHue oOpabOTKM MOYBHI (OKyYHMBaHHE), BHECEHUS YIOOpPEHUH, MPOPEKUBAHUS MPOPOCTKOB, MOJMBA JUIS JKU3HU KYJIBTYPHBIX PAcTEHUM.
I'mppononuxka.

®dortocuntes. JIMCT — opran BO3AyIIHOro MUTaHUs. 3HaueHne (OTOCUHTE3a B IPUPOJIE U B )KU3HU YEJIOBEKA.

JbIxaHue pacTeHus.

JlbIxaHue KOpHs. PpIXjieHHMEe MOYBBI A YIYYILEHUS JbIXaHUS KOpHEH. YCIIOBUS, NMPEMATCTBYIOLIME IbIXaHUIO KOpHEH. JIucT kak oprax
npixanus (ycTbuuHbIN anmapar). [locTyruienue B nmuct atMocdepHoro Bo3ayxa. CuibHas 3anbUIEHHOCTh BO3/1yXa, KaK MPEMSTCTBUE A AbIXaHUS



muctbeB. Ctebenb Kak OpraH JAbIXaHUs (HAIMYHE YCTBUI[ B KOXKHUIE, yeueBHYEK). OCOOCHHOCTH IBIXaHUS PACTeHHU. B3auMOCBA3b JbIXaHUS
pacTeHus ¢ POTOCHHTE30M.

TpancnopT BemecTB B paCTeHUM.

CBs3b KJIETOYHOI'O CTpOeHHs cTedist ¢ ero ¢yHkuusmu. Poct crebns B mmHy. KinerouHoe ctpoeHue ctebuis TPaBIHUCTOIO PaCTEHUS:
KOXKHILI, TPOBOJSAIINE IyYKH, OCHOBHAsA TKaHb (mapenxuma). Kiierounoe crpoenue cte0ist JpeBecHOro pacTeHus: Kopa (mpodka, y0), kaMOui,
IpeBecuHa U cepaueBuHa. Poct crebns B tommuny. [IpoBonsime Tkanu KOpHA. TpaHCHOPT BOJBI U MUHEPAIBHBIX BEIIECTB B PACTEHUH (COCYIBI
JPeBECHHbI) — BOCXOAALMH TOK. VicnapeHue BoJbl yepe3 credenb U JIMCThs (TpaHcnupauus). Perynsanus ucnapeHust BoJsl B pacTeHUU. BiausiHue
BHEIIHUX YCJIOBUH Ha HcCHapeHue BOJbl. TpPaHCHOPT OpPraHMYECKHUX BELIECTB B PACTEHUM (CUTOBHUIHBIE TPYOKH J1y0a) — HUCXOASAIIMHA TOK.
[lepepacnpenenenue u 3anacaHue BELIECTB B pacTeHUU. Brinenenue y pacrenuid. Jlucronan.

PocT u pa3BuTHne pacreHus.

IIpopacranue cemsH. YcnoBus npopactanus ceMsH. [lonroroska cemsH k nocepy. Pazsutue npopocTkos.

OopasoBarenbHble TKaHU. KoHyc HapacTanus nmo6era, pocT KOHYMKa KOpHs. BepxXyiieunslif U BCTaBOuHBIH pocT. PocT kopHs U cTebis B
TONIMHY, KaMOuii. OOpa3oBaHHe TOJMYHBIX KOJIEI Y APEBECHBIX pacTeHuil. BiusHue puTOoropMoHOB Ha pocT pacTeHHs. POCTOBbIC ABIMIKEHUS
pactenumii. Pa3Butre mobdera u3 movku.

PasMHoxeHMe pacTeHuit u ero 3HaueHue. CeMeHHOe (TeHepaTUBHOE) pa3MHOXKeHue pacteHuil. LlBetku u congerus. OrnbuUieHHE.
IlepexkpécTHoe omblIeHHE (BETPOM, >KMBOTHBIMM, BOAOH) M camoornblUieHHe. JIBoliHOe orutonoTBopeHue. HacnenoBaHue npu3HaAKoB 000MX
pacTeHui.

BereratuBHOe pa3MHOXKEHHE [[BETKOBBIX pacTeHMH B Mmpupoje. BereraruBHoe pa3zMHOKeHUE KyIbTypHBIX pacTeHuil. Kionsl. CoxpaHenue
IIPU3HAKOB MaTEPUHCKOTO pacTeHUs. XO031CTBEHHOE 3HAaUEHNE BEr€TaTUBHOTO Pa3MHOXKEHHUS.

Jlabopamopuvie u npakmuueckue padbomol.

Habntonienue 3a pocToM KOpHSI.

HaGmnronenue 3a pocrom mobera.

Omnpenenenne Bo3pacta JEpEBa MO CIUTY.

BrisiBrieHME epeIBUKEHNS BOABI 1 MUHEPAJIBHBIX BELIECTB I10 IPEBECUHE.

Habmnronenue npoiiecca BbIIETIECHUS KUCIOPO/ia HA CBETY aKBAPUYMHBIMH PACTEHUSIMH.

N3yuenne ponu peIXIEHUS I IbIXaHUSI KOPHEH.

OBnanenue nmpuéMaMy BEreTaTUBHOTO Pa3MHOXKEHUS PacTeHMH (YepeHKOBaHHE MOOEroB, YEpEeHKOBAHUE JIUCTHEB M JAPYrue) Ha MpUMepe
KOMHATHBIX pacTeHUH (TpaJecKaHLus, CEHIIOM, OETOHNUS, CAaHCeBbepa U JJPYTrUe pacTeHus).

Onpenenenne BCXOKECTH CEMSAH KyJIbTYPHBIX PACTEHUM U IIOCEB UX B TPYHT.

Habmtonienue 3a pocTOM U pa3BUTHEM LIBETKOBOI'O PACTEHUSI B KOMHATHBIX YCIOBUSAX (Ha IpuMepe (pacosy Uil MOCEBHOTO ropoxa).



OmnpeneneHue ycloBuil IpOpacTaHUs CEMSH.

7 KIIACC

1. CucremaTudeckue rpynnbl pacTeHuil

Krnaccudukanusa pactenuil. Bug kak ocHoBHasi cuctemarnyeckas kareropus. Cuctema pacTUTeNbHOro Mupa. Husiume, BhicIne CriopoBbIe,
BBICIINE CEMEHHbIE pacTeHusi. OCHOBHbBIE TAKCOHBI (KaTErOpUM) CUCTEMATUKU PaCcTeHUH (LIapCTBO, OTJIEN, KIIACC, MOPSIIOK, CEMEMCTBO, PO, BUJI).
Hcropus pa3BUTHA CUCTEMATHKH, ONIMCAHUE BUJIOB, OTKPBHITHE HOBBIX BUJOB. POJb cucTeMaTuky B OMOJIOTHH.

Husmme pactenus. Bomopocnmu. OOmias xapakTepucTuka Bojopociieil. OTHOKIETOYHbIE W MHOTOKIJIETOYHBIE 3€lEHBIE BOIOPOCIH.
CrtpoeHue u KHU3HEACITENBLHOCTh 3€NEHBIX Bojopocieil. PasmHoxeHue 3en€HbIX Bojopociel (Oecmoiioe u mosioBoe). bypble u KpacHble
BOJIOPOCIIH, UX CTPOECHUE U JKU3HEIEATENbHOCTh. 3HAUEHNE BOIOPOCIIEN B IPUPOJIE U )KU3HH UEIOBEKA.

Briciive cnopoBele pactenus. MoxoBuansle (Mxu). OOmas xapakrepuctuka MXxoB. CTpoeHHE M JKU3HEIESATENIbHOCTb 3€lEHBIX U
charoBbix MxoB. [IprcOocOOIEHHOCTP MXOB K JKHU3HM Ha CHIIBHO YBJIQKHEHHBIX MOUYBax. PazMHOXeHHME MXOB, IIUKJI Pa3BUTHUS Ha MpUMEpE
3en€HOro Mxa KyKyIKuH JIEH. Posib Mx0B B 3a0onaunBanuu no4B u TophoodpazoBanuu. Vcnons3oBanue Topda u NpoayKTOB €ro nepepadoTKu B
XO035CTBEHHON JIEATEIbHOCTH YEJI0BEKA.

[InaynoBuanbsie (Ilnmaynsr). XBomeBuanblie (XBouu), [lanmoporHukoBuanbie (IlamopoTHuku). OOmias XapakTepucTHKa. Y CIOXKHEHHE
CTPOEHUS TallOPOTHUKOOOPA3HBIX pacTeHHH MO cpaBHEHMIO ¢ MxaMH. OCOOEHHOCTH CTPOEHMS M KHU3HEIEATENbHOCTH IUIAYHOB, XBOLIEH U
NarnopoTHUKOB. Pa3zMHOXkeHHe NanopoTHUKOOOpa3HbIX. LIUKi pa3BuTHA manopoTHHKa. Poiib ApeBHUX ManopOTHUKOOOpPA3HbIX B 00pa3oBaHUU
KaMEHHOTO YyIJid. 3HaYeHUe MarnopoTHUKOOOPa3HbIX B MPUPOJE U KU3ZHU YETIOBEKA.

Briciiiue cemennble pacteHusi. ['omocemenHbie. OOmiasi xapakTEepUCTHKA. XBOWHBIE pacTeHHUs, WX pasHooOpasue. CtpoeHue u
KU3ZHEIEITEIbHOCTh XBOMHBIX. Pa3MHOXEHNE XBOMHBIX, IIMKJ PAa3BUTHUSL HA MPUMEPE COCHBbI. 3HAUEHHE XBOMHBIX PACTEHUH B MPHUPOAE U KU3HU
4eJI0BEKa.

[TokpeiTocemennbie (1IBETKOBBIE) pacTeHus. OOmas xapakrepucTuka. OCOOEHHOCTH CTPOSHUS U JKU3HEACATEIHLHOCTH MOKPHITOCEMEHHBIX
Kak Ham0OoJjiee BbICOKOOPTaHM30BaHHOW TIPYNIBl pacTeHUI, UX rocnoicTBo Ha 3emie. Knaccudukanys HMOKpHITOCEMEHHBIX pPacTeHUM: Kiacc
JIBynonbHble 1 kinacc OnHononbHble. [Ipu3Haku kinaccoB. LMK pa3BUTHS IOKPBITOCEMEHHOTO PACTEHHUS.

CemeiicTBa MOKPBITOCEMEHHBIX (I[BETKOBBIX) PACTEHUH (M3Yy4alOTCS TPU CEMEHCTBA PacTEHUIl MO BBHIOOPY YUMTENS ¢ Y4ETOM MECTHBIX
YCIIOBUHM, TIPU 3TOM BO3MOXKHO M3y4yaTh CEMEMCTBa, HE BOINIEIIINE B MEPEUYeHb, €CIM OHU SABJISIOTCS HauboJee pacpOCTPaHEHHBIMU B JaHHOM
pervone). XapakTepHble mNpu3HaKu ceMmercTB kiacca JIBymompHbie (KpecrouBernsie, unm KamyctHeie, Po3onBerHwsie, umu Po3oBrie,
MortsubkoBble, Wi bo6oseie, [Tacnénossie, CrnoxHOIBETHBIE, MM ACTpoBbie) U Kinacca OaHononbHble (Jluneitnsle, 3naku, wim MATINKOBEIE).
Msoroo0Opa3ue pacteHuid. J{ukopacTyiue npeacTaBuTenu ceMeiicts. KynbTypHble IpeICTaBUTENN CEMENCTB, UX HCIIOJIb30BAaHUE YETOBEKOM.

Jlabopamopusie u npakmuyeckue padoomul.



N3ydeHue cTpoeHus: OJHOKJIETOUYHBIX BOAOPOCIEH (Ha MpUMepe XJIaMUIOMOHAbI U XJIOPEILIIbI).

N3yuenue cTpoeHHst MHOTOKJIETOUHBIX HUTYATHIX BOJOPOCIIEH (Ha MpUMEPE CIIUPOTUPHI U YIOTPUKCA).

W3ydeHue BHEUTHETO CTPOCHUS MXOB (Ha MECTHBIX BUJIAX).

N3yueHune BHELIHEr0 CTPOEHUS NATOPOTHUKA WIIM XBOIIIA.

N3yuenue BHEIIHETO CTPOCHUS BETOK, XBOM, IIUIIEK U CEMSH IOJIOCEMEHHBIX PACTeHUM (Ha IPUMEpPE €711, COCHBI WJIH JINCTBEHHUIIBI).

N3yuyeHue BHEIIHEr0 CTPOCHUS ITOKPBITOCEMEHHBIX PACTEHUMN.

Nzyuenne mpusHakoB mpencraButenein cemeincTB: Kpecronsernoie (Kamyctaeie), Pozouserasie (Po3oBwie), MoTbuibkoBbie (BoOOBBIE),
[TacnénoBeie, CnoxxHonBeTHbIe (AcTpoBbie), Jluneiinsie, 3naku (MATIMKOBBIE) Ha TepOApHBIX U HATYPATbHBIX 00pa3Iax.

Ompenenenue BUIOB pacTeHUM (Ha mpuMepe TPEX CEMEHCTB) C HUCIMOJIb30BAHUEM OIPESIUTeNIed PAacTeHUM WM ONpPEIeTUTEIbHBIX
KapTO4YeK.

2. Pa3BuTHe pacTuTebHOr0o Mupa Ha 3emie

DBOJIIOLIMOHHOE Pa3BUTHE PAacTUTENbHOrO Mupa Ha 3emuie. CoXpaHEeHHE B 3€MHOM KOPE PACTUTENbHBIX OCTATKOB, UX HU3yuyeHue. «KuBbie
HCKOIIAeMbIe» pacTUTENbHOTO HapcTsa. Ku3Hp pacteHuil B Boze. [lepBbie HazemHble pacTeHUsl. OCBOEGHUE PACTEHUSIMU CYLIU. JTallbl pa3BUTHUSA
Ha3eMHBIX PACTCHUI OCHOBHBIX CUCTEMAaTHYECKUX rpyIi. BeiMepiue pactenus.

DKCKypcuu unu 6udeoIKCKypcuu.

Pa3ButHe pacturensHOro Mupa Ha 3emiie (SKCKypCHs B TAJIEOHTOJIOTHYECKHUM UM KpaeBeTIeCcKuil My3eil).

3. PacreHusi B IPUPOAHBIX COO0IECTBAX

Pactenus u cpena oduranus. Jxkonoruueckue GakTopsl. PacTeHus U ycoBuUsl HEXKUBOM IPUPOJIBL: CBET, TEMIIEpATypa, Bjlara, arMoc(epHbIii
BO31yX. PacTeHust u ycrnoBus )KUBOW MPHUPOBI: MPSIMOE U KOCBEHHOE BO3JICEWCTBUE OPTraHU3MOB Ha pacTeHus. [IprucmocoOieHHOCTh pacTeHul K
cpene obutanus. B3aumMocBsi3u pacteHuil Mexxay co00il U ¢ APYTUMU OpraHHU3MaMHU.

PactutenbHbie coobmiecTBa. BumoBoil cocTaB pacTUTENbHBIX cOOOIIECTB, Mpeobiafariire B HUX pacTeHus. PacmpeneneHue BUIOB B
pacTUTENbHBIX coobmiecTBaXx. Ce30HHbIE U3MEHEHUS! B KU3HU PACTUTENBHOIO coobmiectBa. CMeHa pacTUTENbHBIX cO00IIeCTB. PacTurenbHOCTD
(pacTUTENbHBIN MOKPOB) MPUPOAHBIX 30H 3eMiu. Propa.

4. PacreHus M 4eJI0BEK

KynbrypHble pacTeHus W uX mpoucxoxkaeHue. LleHTppl MHOTrooOpa3uss W MPOUCXOXKACHUS KYJIBTYPHBIX pacTeHUil. 3emienenwue.
KynbrypHble pacTeHus ceinbCKOXO3WCTBEHHBIX YrOJWW: OBOIIHBIE, IJIOJIOBO-SITO/HbIE, MOJeBble. PacTeHus ropoja, 0COOEHHOCTh TOPOICKOM
¢bnopsl. [lapku, necomapku, ckBepbl, OoTaHWyeckue cajbl. [[ekopaTnBHOE 11BETOBOACTBO. KOMHaTHBIE pacTeHHsl, KOMHAaTHOE IIBETOBOCTBO.
[TocnencTBus AesTENbHOCTH YEIOBEKA B IKOcucTeMax. OXpaHa pacTUTENbHOrO Mupa. BoccTaHOBIIEHUE YMCIEHHOCTH PEAKUX BUIOB PaCTEHUIL:
0co60 oxpansiembie pupoaubie Tepputopuu (OOIIT). Kpachas kaura Poccuu. Mepsl coxpaHeHHsI paCTUTETLHOTO MUPA.

DKcKypcuu unu 6udeoIKCKypcuu.



N3yuenune cenbCKOX0351MCTBEHHBIX PACTEHUM PErMOHA.

N3yueHune COpHBIX paCTeHUI pErMoHaA.

5. I'pudbl Jlumainuku. bakrepuu

I'pudbl. O6mas xapakrepuctuka. llnsmnounsle rpudsl, UX CTPOEHUE, MUTAHUE, POCT, pa3MHOXKeHUE. CbeOOHbIE U 10BUThIE IpUObI. Mepbl
npoUIaKTUKN 3a00JIeBaHUN, CBA3aHHBIX C TpuOamMu. 3HAaueHHE NUMOYHBIX TI'PUOOB B TMPHUPOJIHBIX COOOIIECTBAX M JKU3HU 4YelOBEKa.
[TpoMbIIIIECHHOE BBIPAIIMBAHKE IUTSIIIOYHBIX TPHOOB (IIaAMITUHBOHBI).

IInecueBble rpudbl. [IpoxokeBble I'puObl. 3Hau€HHUE IJIECHEBBIX W JAPOMKEBBIX I'PUOOB B IMPHPOJE M KU3HU 4YeloBeKa (IUILeBas U
(bapMarieBTUYECKasl IPOMBILIUIEHHOCTb U JIPYTHE).

[Tapasutndeckue rpudsl. PazHooOpasue u 3HaueHUE Mapa3UTHUECKUX TPUOOB (TOJNOBHS, CIIOPHIHBS, (GPUTOPTOpA, TPYTOBUK U IPYTHUE).
Bopr6a ¢ 3a0011€BaHUsIMY, BEI3BIBAEMBIMU TTAPA3UTHUECKUMH TPUOAMH.

JInmaiiHUKKM — KOMIUIEKCHBIE Opranu3Mbl. CTpoeHue auaiHukoB. [lutanue, poct u pa3sMHOXKEHHE JTUIIAHHUKOB. 3HaAUE€HUE JIMIIAHUKOB B
IIPUPOJIE U )KU3HU YEJIOBEKA.

bakrepun — posimepHble opranuzMbl. OOmias xapakrtepuctuka Oaktepuil. bakrepuanbHas kierka. Pa3mHoxeHue OaxkTepuii.
Pacnipoctpanenue Oakrtepuil. PaznooOpasue Oaxrepuil. 3HaueHHe GakTepuil B MPUPOJHBIX cooOliecTBax. bosie3sHETBOpHBbIE OAKTEpUU U MEpPhI
npoMIaKTUKN 3a00JI€BaHUH, BEI3BIBAEMBIX OakTepusiMu. bakrepun Ha cioyx0e y 4eraoBeka (B CeIbCKOM X03HCTBE, TPOMBIIIICHHOCTH).

Jlabopamopuvie u npakmuueckue pabomboi.

W3yueHue cTpoeHUs OJTHOKJIETOYHBIX (MYKOP) U MHOTOKJIETOUYHBIX (TIEHUIMILT) TUIECHEBBIX IPUOOB.

N3ydeHue cTpoeHus TI0A0BbIX TN HUISAIOYHBIX TPUOOB (MIM U3yUEHHE NUISIITOYHBIX TPUO0OB HA MYJISIKAX ).

N3ydenue cTpoeHus TMIIaitHUKOB.

W3yuenue ctpoeHus 6akTepuil (Ha rOTOBBIX MUKpOIpenaparax).

8 KJIACC

1. 7KuBOTHBIN OPraHu3m

3oos0rusl — HayKa o JKUBOTHBIX. Pa3znensl 30050run. CBsI3b 300J10TUH C IPYTUMH HAYKaMU U TEXHUKOM.

OOure mpu3HAKKM KUBOTHBIX. OTINYMS KHUBOTHBIX OT pacTeHH. MHOrooopasue >kMBOTHOrO Mupa. OJTHOKIETOUHbIE 1 MHOTOKJIETOYHBIE
*kuBOTHBIE. DOpMa Tel1a )KUBOTHOTO, CAMMETPHS, pa3MeEPBI TeJIa U JPYIroe.

XKusotHas kierka. OtkpbiTHe XUBOTHOM KieTku (A. JleBenryk). CTpoeHHe KUBOTHOM KIJIETKM: KJIETOYHAash MeMOpaHa, OpraHOMbl
MepeIBUKEHUS, SIAPO C AAPHIIIKOM, HIUTOMIa3Ma (MUTOXOHIPUH, TUIIEBAPUTENbHBIE U COKPATUTENbHBIE BAKYOIIH, TU30COMBI, KIIETOUHBIH LIEHTD).
[Tporneccel, mpoucxosmue B kiueTke. [lenenue kietku. TkaHu KUBOTHBIX, UX pazHooOpa3ue. Opransl U CUCTEMBI OPraHOB )KMBOTHBIX. OpraHusm
— €JIMHOE LIETIOE.



Jlabopamopuvie u npakmuueckue padomaui.

HccenenoBanue o MUKPOCKOIIOM FOTOBBIX MUKPOIIPENIAPaTOB KJIETOK U TKAHEH KUBOTHBIX.

2. CrpoeHue U JKH3HENEATEJbHOCTh OPraHU3Ma KUBOTHOI'O

Omnopa u 1BUXKEHUE KUBOTHbIX. OCOOEHHOCTH TMIPOCTATUYECKOI0, HAPYKHOI'O U BHYTPEHHEIO CKeJeTa y JKUBOTHBIX. IlepenBuxkenue y
OJTHOKJICTOYHBIX (aMEOOBUIHOE, KTYTHKOBOE). MBIIICUHbIEC ABMKEHHUS Y MHOTOKJICTOUHBIX: TOJIET HACEKOMBIX, IITHUI], TUIABAaHHE PbIO, TBMKEHUE
0 CyIlIIe MO3BOHOYHBIX )KUBOTHBIX (TI0J13aHUE, OeT, X01p0a 1 Apyroe). PrryaskHbie KOHEYHOCTH.

IIutanne W nNHINEBapeHHE Y JKUBOTHBIX. 3HaucHWe nuUTaHus. llutaHme u nuimeBapeHue y npocTedmmnx. BHyTpunosnoctHoe un
BHYTPHUKJIETOYHOE IIMIIEBAPEHUE, 3aMKHYTas M CKBO3HAs IUIIEBapUTENbHas cucTeMa y Oecrno3BOHOYHBIX. [luiieBapuTenbHBIM TpakT y
MO3BOHOYHBIX, MUINEBapUTeNbHbIe Kene3bl. @depmeHTsl. OCOOCHHOCTHM TMHINEBAPUTEIBHOM CHCTEMBI Yy TIPEACTaBUTENEH  OTPsIOB
MJIEKOITUTAOIIHX.

JlpIxaHue >KMBOTHBIX. 3HaUEHHUE AbIXxaHMs. ['a3000MeH depe3 BCIO MOBEPXHOCTh KieTKu. JKabepHoe npixanue. HapyxHble 1 BHyTpEHHUE
xabpbl. KoxxHoe, Tpaxelinoe, 1€rouHoe apixaHue y oourareneit cymu. OcoOeHHOCTH KOKHOTO AbIXaHusl. Posib BO3AYIIHBIX MEIIKOB Y MTHII.

TpancnopT BemeCTB y )KMBOTHBIX. PosIb TpaHCIIOpPTA BEIIECTB B OPraHU3MeE KUBOTHBIX. 3AMKHYTasi U HE3aMKHYTasi KPOBEHOCHBIE CUCTEMBI
y Oecno3BoHOYHBIX. Cepaie, KpoBEHOCHbIE cocyabl. CIIMHHON M OpIOIIHON COCY[bl, KalWUJUIAPBI, WIOKHBIE CEPALA» Yy JO0XKAEBOIO YEpBs.
OcoOeHHOCTH CTPOCHUSI HE3aMKHYTOH KPOBEHOCHOW CHCTEMBI Y MOJITIOCKOB M HACEKOMBIX. Kpyru KpoBooOpaImieHus: 1 0COOCHHOCTH CTPOCHUS
cepzell y TO3BOHOUHBIX, YCJIOXKHEHNE CUCTEMbI KPOBOOOPAIIIEHUS.

Bbinenenue y >KUBOTHBIX. 3HaY€HHE BBIJCNCHHMS KOHEUYHBIX MPOAYKTOB oOMeHa BemiecTB. COKpaTUTENbHBIE BaKyoJId Y MPOCTEHIIUX.
3BE3qUaThle KJIETKM M KaHaJbLbl Y IUIOCKUX 4YepBel, BBIJACIUTENbHbIE TPYOOUKHM M BOPOHKHM Yy KOJbYATHIX YepBEW. MalblMUTHEBBI COCYABI Y
HaceKoMbIX. [1ouku (TyJOBUIIHBIE U TAa30BbIE), MOUETOUYHUKH, MOUEBOI My3bIpb y MO3BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH BBIJICIECHUS Y NTHIL,
CBSA3aHHBIC C ITOJIETOM.

ITokpoBs! Tena y KUBOTHBIX. [IOKPOBBI y O€CIIO3BOHOYHBIX. Y CIOKHEHUE CTPOEHUS KOXKH Yy NMO3BOHOYHBIX. Koka Kak opraH BbIJENIEHUS.
Ponb koxu B remnootaaye. [IpousBoansie koxu. CpecTBa NaCCUBHON M aKTUBHOM 3aIllUTHI Y )KUBOTHBIX.

Koopaunatus u perymsiius KU3HEAEATEIbHOCTUH y JKUBOTHBIX. Pa3apaKuMOCTh y OJHOKJIETOYHBIX JKMBOTHBIX. Takcuchbl (poToTakcuc,
TpooTakcuc, XeMOTakcuC M Apyrue Takcuchbl). HepBHas perymsuusa. HepBHas cucrema, e€ 3HaueHue. HepBHas cuctema y O€CO3BOHOYHBIX:
ceryaras (nud¢ysHas), cTBosIOBast, y3noBas. HepBHas cucrema y MO3BOHOYHBIX (TpyOudaras): FOJOBHOM M CIIMHHOW MO3T, HEPBBI. Y CIOKHEHHE
TOJIOBHOTO MO3ra OT phI0 10 Miekonurtaromux. [logsnenue GoapUIMX MOMyIIapui, KOpbl, 00po3a W U3BWIMH. ['ymMopanbHas perymsnus. Posb
TOPMOHOB B U3HU XKUBOTHBIX. [lomoBrie ropmonsl. [lonoBoit numopdusm. Opransl 4yBCTB, UX 3HaudeHue. Penentopsl. [IpocTeie U cioxkHBIE
(pacerounsie) rmaza y HacekoMbIXx. OpraH 3peHHs U CilyXa y IO3BOHOYHBIX, UX YclokHeHHe. OpraHbl OOOHSHHUS, BKyca M OCSI3aHUS Y
0eCr0o3BOHOYHBIX U IO3BOHOYHBIX KMBOTHBIX. OpraH 60KOBOI JIMHUU Y PBIO.



[ToBenenue XUBOTHBIX. BpoknéHHOE 1 proOpeTEHHOE OBEACHHE (MHCTUHKT U HaydeHue). HaydyeHnue: ycinoBHbIE pedieKChl, UMIPUHTUHT
(3ameuarnenue), nHcat (moctmwkenue). [loBenenue: nuiieBoe, 0OOPOHUTENBEHOE, TEPPUTOPHATIBHOE, OpayHOe, uccienoBaTenbekoe. CTUMYITBI
MIOBEJICHMS.

Pa3MHOKeHHEe M pa3BUTHE >KUBOTHBIX. becrosioe pasMHOXKEHHE: AEJIeHHE KJIETKM OJHOKJIETOYHOIO OpraHu3Ma Ha JBe, MOYKOBAaHUE,
¢parmenTtanus. IlonoBoe pazmuoskenue. [IpenMyiecTBo mosoBoro pazMHoxeHus. [lonoBsie xene3bl. SIMUHUKN U ceMeHHHUKH. [10710BbIe KiIeTKH
(rametsr). OrmnonmoTBopenue. 3urota. IlapreHorenes. 3aponbimeBoe pasputue. CTpoeHue siflla NTUIBL BHYTpuyTpoOHOE pa3BUTHE
MJIEKOIUTAOMUX. 3apoableBsle 0o6onouku. Ilnanenra (nerckoe mecto). Ilymounslii kaHatuk (mymoBuHa). IlocTaMOpHOHAIBHOE pa3BUTHE:
npsmMoe, Hernpsimoe. Metamopdo3 (pa3BUTHE C IPEBPALLIEHUEM): TTOJIHbIM U HETTOJIHBIH.

Jlabopamopuuvie u npakmuueckue padomaut.

O3HaKOMJICHHE C OpTraHaMU OIOPHI U IBKEHHS Y KHUBOTHBIX.

N3yuenne cnocoOOB MOTJIOLUIEHNS MUILHU Y )KUBOTHBIX.

N3yuenne cnocoOOB JIbIXaHUsl Y )KUBOTHBIX.

O3HaKOMJICHHE C CHCTEMaMHU OPTraHOB TPAHCTIOPTA BEIIECTB Y )KUBOTHBIX.

W3yueHne mOKpOBOB Tela Y )KUBOTHBIX.

W3yueHue opraHoB 4yBCTB y KHBOTHBIX.

dopmMupOBaHHUE YCIOBHBIX PE(PIEKCOB y aKBAPHYMHBIX PBIO.

CrpoeHue siiilia 1 pa3BUTHE 3apOJIbIIIA NTULIBI (KYPHIIBI).

3. CucremaTnyecKue rpynmnbl ;kKUBOTHBIX

OCHOBHBIE KAaTETOPHH CHCTEMATHKH KUBOTHBIX. BHJT Kak OCHOBHAsI CHCTEMaTHUECKasi KaTeropus >KUBOTHBIX. Kitaccudukanus >KMBOTHBIX.
Cuctema XuBOTHOro mMupa. CucTeMaTHuecKue KaTeropuu *HUBOTHBIX (LIApCTBO, THII, KJIACC, OTPSAJ, CEMENUCTBO, POJ, BUJ), UX CONOTYMHEHHE.
bunapnas HomeHknatypa. OTpakeHue COBpPEeMEHHBIX 3HaHUH O MPOUCXO0XKIEHUH U POJICTBE )KUBOTHBIX B KJIACCU(PHUKAIIUU )KUBOTHBIX.

OHOKJIETOYHBIE )KUBOTHBIE — TIpocTeiine. CTpoeHHE U )KU3HEAEATEILHOCTD MpocTelmx. MecrooOuTanue u 0opas xu3nu. O6pa3zoBanue
IUCTHl TIPU HEONAroNpHUATHBIX YCIOBHSX cpeasl. MHoOrooOpasme mnpocTedmux. 3HaYyeHHe MPOCTEHITNX B TPUPOAC W JKU3HU YeJOBEKa
(oOpa3oBaHMEe OCAJOYHBIX MMOPOJ, BO30ynuTenu 3abojeBaHMl, cuMOuMoTHUeckue Buabl). IlyTn 3apaskeHHs yenoBeKka U Mepbl NMPO(UIAKTHKH,
BbI3bIBAEMbIE OJTHOKJIETOYHBIMU KHUBOTHBIMHU (MAJIAPUIHBIN M1a3MOIMN).

Jlabopamopnuvie u npakmuueckue padomsut

Uccnenoanue crpoenus nHpy3zopun-Tydenbku u HabIoieHue 3a e€ nepenBrkeHueM. M3yuenme xeMoTakcuca.

MHorooOpasue mpoCcTeIMxX (Ha FOTOBBIX Mperaparax).

W3rorosneHune MoJieNn KIETKU pocTeiiero (aM&onl, UH(Y30pHUHU-Ty(PETbKU U IPYToe. ).



MHorok;aerounble :KuUBOTHble. Kumeuynonosaoctuble. OOmas xapakrepuctuka. MectooOutanue. OCOOCHHOCTH CTPOCHHUS U
KHU3HEEATSNPHOCTH. DKTOAEpPMa U 3HToJAepMa. BHYTPUIOIOCTHOE M KJIETOYHOE IepeBapuBaHue nuium. Perenepamus. Pedrexc. becnoroe
pasMHOkeHue (moukoBanue). IlomoBoe pasmuoxkenue. ['epmadpomuTusm. PaznenpHOmosble  KUIIEYHONMOJOCTHBIE. MHOrooOpasue
KHILIEYHOIOJIOCTHBIX. 3HaYCHHE KUIIEYHOIOJIOCTHBIX B PUPOJIE U KU3HU YeroBeka. KopaisioBbie MOMUIBI U UX POJIb B puooOpa3zoBaHUH.

Jlabopamopuvie u npakmuyeckue padomul.

HccnenoBanue cTpoeHus IPECHOBOAHOM TUAPHI U €€ NEpEBUKEHMS (LIIKOJIbHBIN aKBapUYM).

HccnenoBanune nutanus TUAPb JAQHUSIMH U HUKIONAaMU (ILIKOJIbHBIA aKBaApUYM).

N3roroBieHne Moieau IpeCHOBOIHOM THJIPHI.

Ilnockue, kpyriabie, KoabyaThie YyepBu. O0mas xapakrepuctuka. OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIHHOCTU TUIOCKUX, KPYTJIbIX U
KOJIbYaThIX uyepBeid. MHorooOpasue uepseid. [lapasutndeckne miockue u Kpyriibie YepBr. LIMKITBI pa3BUTHS TEYEHOYHOTO COCATIBINNKA, OBIYBETO
LEMHS, YeJIOBEYECKON ackapuIpl. YepBH, UX MPUCIOCOONICHUS K Mapa3uTU3MYy, Bpell, HAHOCUMBIN YeIOBEKY, CeTbCKOX03SIiCTBEHHBIM PACTEHUAM
Y )KMBOTHBIM. Mepbl IO IPEIyNPEKACHUIO 3apaKeHHs Mapa3uTHIecKuMu uyepBsiMu. Posb uepBeil kak mouBooOpa3oBareneil.

Jlabopamopnuvie u npakmuyeckue padoomul.

HccnenoBanue BHELIHErO CTPOEHMS 10%K1eBOT0 uepBsi. HaOnroneHue 3a peakiuei 10K/1€BOro 4YepBs Ha pa3ipakUTeH.

HccnenoBanue BHYTPEHHETO CTPOSHUS JOXKAECBOTO YepBs (Ha TOTOBOM BJIAKHOM Ipenapare ¥ MUKpOIpenapare).

N3yuenue npucrnocodIeHnii napa3uTHUECKUX YepBeil K Mapa3uTu3My (Ha TOTOBBIX BJIQXKHBIX M MUKpOIIpenaparax).

UYnenncronorne. OO6mas xapakrepuctuka. Cpenbl >ku3HU. BHemHee W BHYTpEHHEE CTPOEHHE WIEHHCTOHOTHX. MHorooOpasue
WIeHUCTOHOTuX. [IpeacraBurenu kinaccos.

PakooOpaznbie. OCOOEHHOCTH CTPOEHUS U KHU3HEACSATEIbHOCTH.

3HayeHHe pakooOPa3HbIX B MPUPOJIE U KUZHU YEIIOBEKA.

[Taykoo6pa3ubie. OCOOEHHOCTH CTPOECHHUS U )KU3HEAEATEIbHOCTH B CBSI3U C JKMU3HBIO Ha cyiie. Kiteny — BpeAuTenu KylIbTypHBIX pacTeHUI
1 Mepsl 00pbObI ¢ HUMHU. [TapazuTHdeckue Kieny — BO30yIUTeTH U IEPEHOCUMKH OMACHBIX 00Jie3Hel. Mephl 3auThl OT Kiemieil. Ponb kiemel B
OYBOOOpaA30BAHUU.

Hacekomble. OcOOEHHOCTH CTPOEHHUS U >KU3HENEATENbHOCTH. Pa3MHOXEHHME HAaCeKOMbBIX M THIbI pPa3BUTUA. OTpsAasl HACEKOMBIX:
IIpsmokpbuibie, PaBHOKpbuIBIe, IlomykecTkokpsuible, Yemryekpbuible, JKecTkokpeuible, llepenonuaTokpsuible, [IByKpbUIBIE M JOpYTHE.
Hacexomble — nepeHocunku Bo30ynuTeNel W mapa3uThl YesloBEKa M JOMAIIHUX XUBOTHBIX. Hacekomble-BpenuTenu cajaa, oropoja, mosjis, jeca.
Hacekomeble, CHIKArOIIUE YUCICHHOCTh BpeauTened pacTteHuil. [loBeneHHe HACEKOMBIX, MHCTUHKTBL. Mepbl MO COKPAIIEHHUI0 YHCIEHHOCTH
HACEKOMBIX-BpeaUTeNIeH. 3HaUEHNE HACEKOMBIX B IIPUPOJIE U KU3HU YEIIOBEKA.

Jlabopamopuvie u npakmuueckue padomul.

HccnenoBanue BHEIIHETO CTPOSHHSI HACEKOMOTO (Ha MPUMEpE MaCKOro KyKa WU APYTUX KPYIMHBIX HACEKOMBIX -BpeIUTENeil).



O3HakoOMIJICHHE C pa3JIMYHBIMHU THUIIAMHU Pa3BUTHS HACEKOMBIX (Ha MPUMEpE KOJUICKIU).

Moaarwckn. OOmas xapakrepuctuka. Mectoobutanne MOJUTIOCKOB. CTpOeHHE M TMPOLECCH JKU3HEACSATEIbHOCTH, XapaKTepHBIC IS
OpIOXOHOTHX, JIBYCTBOPYATHIX, TOJIOBOHOTMX MOJUIFOCKOB. YepThl MPUCHOCOOJEHHOCTH MOJUIIOCKOB K cpelae obutanus. Pa3MHOkeHue
MOJUTIOCKOB. MHOTr000pasue MOJUTIOCKOB. 3HaYeHHE MOJITIOCKOB B IIPUPOJE U )KU3HHU YeIOBEKa.

Jlabopamopuvie u npakmuyeckue padomul.

HccnenoBanue BHEIIHETO CTPOSHHSI PAKOBHUH TNPECHOBOIHBIX W MOPCKHX MOJUTIOCKOB (PakOBUHBI 0€33yOKH, HEpIIOBHUIIBI, MPYIOBUKA,
KaTYIIKA U IPYTHE).

XopaoBble. O01mas xapakTepucTUKa. 3apoJIbIIIeBOE pa3BUTHE XOPpJoBbIX. CHucTeMaTuueckue rpynmbl XopaoBsix. [loarun becuepennbie
(;manuetHuk). [loatun Yepenusle, unu Ilo3BoHOUHBIE.

Ppiob1. OOmiast xapakTepucTuka. MecrooOuTaHWe W BHENIHee cTpoeHue pbid. OCOOCHHOCTH BHYTPEHHETO CTPOSHHUS W TIPOIECCOB
XKu3HeHesaTenbHOCTU. [Iprcnoco0neHHOCTh phId K ycinoBusM obutanus. OTiIMuus XpAUIEBBIX PbI0 OT KOCTHBIX pbIO. PazMHoOXeHue, pa3BUTHE U
Murpamnus peid0 B mpupojge. MHoroobpasue ppid, OCHOBHBIE CHCTEMaTHYeCKHe TPYIIbl pbl0. 3HAueHHE phI0 B MPUPOJE U KU3HU YEIIOBEKA.
X03s1CTBEHHOE 3HaYEHUE PBHIO.

Jlabopamopuvie u npakmuyeckue padomoi.

HccnenoBanue BHEIIHETO CTPOSHHS U OCOOEHHOCTEH MepeABUKEHUSI PHIOBI (Ha MpUMeEpe KUBOU PHIOBI B OaHKE C BOJOM).

HccnenoBanye BHYTPEHHETO CTPOEHUS phIObI (Ha IpUMepe TOTOBOTO BIAKHOTO Mperapara).

3emuoBoanbIe. OOmIas xapaktepuctuka. Mectoobutanue 3eMHOBOIHBIX. OCOOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOEHMSI, IIPOLIECCOB
KHU3HENEATSIFHOCTH, CBS3aHHBIX C BBIXOJOM 3€MHOBOJHBIX Ha cymry. IIpucnocoOneHHOCTh 3eMHOBOJHBIX K JKM3HHM B BOJE M Ha CyIIe.
PazMHoOXeHMe U pa3BUTHE 3eMHOBOIHBIX. MHOroo0pasue 3eMHOBOAHBIX M X OXpaHa. 3Haue€HUe 36 MHOBO/IHBIX B IPUPOJIE U KHU3HH YeTIOBeKa.

IIpecmbikarommecsi. O6mas xapakrepuctuka. MectooOuTaHue mpecMbIKaroIMxcsi. OCOOEHHOCTH BHEIIHETO M BHYTPEHHETO CTPOEHHUs
npecMbIkaronmxcs. [Iporeccsl ku3Henes TenbHOCTH. [IpUcoco0IeHHOCTh MPECMBIKAIOMIUXCS K KU3HH Ha cymie. PasMHOXKEHWE W pa3BUTHE
npecMbIKaronmxcs. Perenepanmst. MHOroo0pasue mpecMBIKAIONINXCS M UX OXpaHa. 3HaueHHe MPECMBIKAIOIINXCS B TIPUPOJIE U )KU3HU YEIOBEKA.

ITunel. O6mas xapakrepucthka. OCOOEHHOCTH BHEHIHErOo CTpoeHUs NTHL. OCOOEHHOCTH BHYTPEHHErO CTPOEHHS M IPOLECCOB
xu3HenesTensHocTy ntull. [Ipucnocobnenns nrun k nonéry. IloBenenue. Pasmuoxkenue u pasBurue ntuil. 3abota o moromctBe. Ce30HHBIE
SBJICHUS B )KM3HU NTUL. MUrpaluu NTUll, X u3ydyeHue. Muoroobpasue nTuil. IKOJIOTHYEeCKHUe TPYMHIbI NTUI (110 BEIOOPY YUMTENs Ha MpUMEpe
TPEX IKOJOTHUECKUX TPYII C YIETOM pacIpOCTpaHEHHUs MTHUI] B perroHe). [IprcrmocoOIeHHOCTh THIT K pa3IMYHBIM YCIIOBHSM CpeJlbl. 3HaUCHHE
NITHUII B IPUPOJIE U J)KU3HU YEIOBEKA.

Jlabopamopuvie u npakmuueckue padomul.

HccnenoBanue BHEIIHETO CTPOCHHUS M MEPhEBOrO MOKPOBA MTHUI] (Ha MpUMeEpe uyyena NTUIl U Habopa MepbeB: KOHTYPHBIX, MYXOBBIX U

myxa).



HccnenoBanue 0coOEHHOCTEH CKeeTa NTHIIBI.

Muekonurawmue. OOmas xapakrepuctuka. Cpenpl KU3HU MIeKonHUTAMUX. OCOOCHHOCTH BHEIIHETO CTPOSHUs, CKeleTra u
MYCKYJNaTypbl, BHYTPEHHEro ctpoeHus. IIpouecchl XU3HEAEATEIbHOCTH. Y CIO0XHEHUE HEpBHOW cucreMbl. [loBeneHHE MIEKONUTAIOIIHX.
Pasmuoxenue u pazsutue. 3a60Ta 0 HOTOMCTBE.

[lepBo3Bepu. Opnnompoxoanbie (siuexnanymue) u Cymuareie (Hu3muMe 3Bepu). [lnanentapHsie Mmilekonurtaronpe. MHorooOpasue
MJIEKOMUTAIOIIUX (110 BBIOOPY YUMTENS U3ydaroTcs 6 OTpsI0B MIEKOIUTAIOIIMX Ha PUMEPE ABYX BUIOB U3 Kaxaoro orpsana). Hacekomosgueie u
Pykokpbutbie. ['pei3ynbl, 3aiinieoOpasnbie. XumHble. Jlactonorue m KurtooOpasubie. IlapHokonbsiTHeie W HemapHokombiTHbIe. [IpumaTsl.
CemeiicTBa oTpsiaa XumiHbie: co0auybH, KOUIaubU, KYHbH, MEABEXKbH.

3HaueHue MIIEKOIUTAIOLINX B IPUPOJIE U KU3HU YeIoBeKa. MIeKonuTaroIye — IEPeHOCUNKH BO30yauTeNnei onacHbIx 3aboneBanuii. Mepbl
60pbOBI ¢ rpbI3yHaMu. MHOT000pa3ne MICKOITUTAIOIINX POAHOTO Kpasi.

Jlabopamopuvie u npakmuueckue padomaol.

HccnenoBanne ocoOeHHOCTEHN CKeleTa MIEKOUTAIOIINX.

HccnenoBanmne ocoOeHHOCTEH 3yOHOH CHCTEMBI MIICKOITATAOITHX.

4. Pa3BuTHe :KMBOTHOI0 MUpa Ha 3emJie

DBOJIOIMOHHOE Pa3BUTHE KUBOTHOTO MUpPa Ha 3emiie. Y CII0KHEHUE )KUBOTHBIX B Ipoliecce 3BOIOLUU. Jloka3zaTenbcTBa IBOIOLMOHHOIO
pa3BuTUsl KUBOTHOTO Mupa. [laneonrtonorusa. VMckomaemble OCTAaTKM KUBOTHBIX, UX HU3y4eHHE. METOJIbl M3Y4EHHUS! HCKOIMAEMBIX OCTATKOB.
PecraBpanus npeBHUX KUBOTHBIX. «OKHBbIE HCKOTIAEMBIE) KUBOTHOTO MUPA.

Kuznb xuBOTHBIX B Boje. OJHOKJIETOUHBIE KUBOTHBIC. [IpoMCXO0kKI€HHE MHOTOKJIETOYHBIX >XKMBOTHBIX. OCHOBHBIEC 3Tambl HBOJIOIUU
0ecro3BOHOYHBIX. OCHOBHBIE 3Tallbl BOJIIOIMH T03BOHOYHBIX KHUBOTHBIX. BeIMepIrie )KUBOTHbIE.

Jlabopamopuvie u npakmuueckue padomaot.

HccnegoBanue MCKOMAEMbIX OCTaTKOB BBIMEPIINX KUBOTHBIX.

5. 7KuBoTHBIE B NIPUPOJAHBIX CO001IECTBAX

XuoTHble U cpena odutanus. BiusHue cBera, TeMnepaTypsl U BIaXKHOCTH Ha >KMBOTHBIX. [IpHcroco0IeHHOCTh JKUBOTHBIX K YCIOBHSIM
cpenbl 0OUTaHusI.

[Tomymsiuy )KUBOTHBIX, UX XapakTepucTUku. OIUMHOYHBINA U TPYIIIOBOM 00pa3 )KU3HU. B3aMMOCBS3H JKUBOTHBIX MEXKIY CO00i U ¢ IpyruMu
opranusmami. [lumieBsie cBA3U B IpUPOJHOM coobiiecTBe. [IuieBbie ypoBHU, IKOJIOrHYECKas MUpaMuIa. DKOCHCTEMA.

JKHuBOTHBIN MUDP NPUPOAHBIX 30H 3eMin. OCHOBHBIE 3aKOHOMEPHOCTH pacIpeiesieHNs )KUBOTHBIX Ha I1aHeTe. PayHa.

6. 7KuBOTHBIE H YeT0BeK

Bo3geiicTBue 4enoBeka Ha >KMBOTHBIX B IpUpPOJE: MpsiMOe U KocBeHHOe. IIpombIciioBbIe KMBOTHBIE (PBIOONIOBCTBO, OXOTa). Benenue
IIPOMBICIIA )KUBOTHBIX HA OCHOBE HayYHOT'O MOJXO0a. 3arpsi3HEHUE OKPYKaoIel CpeIbl.



OnomamrHuBaHue >KUBOTHBIX. CelleKuusi, MOpo/ibl, UICKYCCTBEHHBIH OTOOp, MUKWE MPENKH IOMAIIHUX XKMBOTHBIX. 3HAYEHUE JTOMALTHHUX
KUBOTHBIX B )KHM3HH 4elloBeKa. JKMBOTHBIE CEIbCKOXO03SIMCTBEHHBIX yrouii. MeToap! 00pbObI C dKUBOTHBIMU-BPEAUTEISIMH.

I'opon kak ocobasi MCKyCCTBEHHas cpena, co3JaHHas 4YeaoBeKOM. CHHAHTPONHbBIE BMJbl HKMBOTHBIX. YCIOBHS HX OOWUTaHMS.
becnio3BoHOUHBIE U [TO3BOHOYHBIE )KUBOTHbBIE IOpOoAd. AanTanus )KUBOTHBIX K HOBBIM YCJIOBUSAM. PekpealloHHbIN Ipecc Ha JKUBOTHBIX JUKHX
BUJIOB B yCJIOBHUAX Topoja. besnan3zopusie qoMarinue uBoTHbIE. [TuToMHIKH. BoccTaHOBICHNE YHCICHHOCTH PEAKUX BHJIOB KUBOTHBIX: 0CO00
oxpansiemble npupouslie Tepputopun (OOIIT). Kpacnas kHura Poccuu. Mepsl coxpaHeHHs d)KUBOTHOT'O MUpA.

9 KJIACC

1. YeaoBek — 0OM0oCOUAILHBLIN BH/

Hayku o denoBeke (aHaTomusi, GU3HOIOTHSA, ICHXOJOTHS, aHTPOIOJIOTHS, TUTUEHA, CAHUTAPHS, SKOJIOTUS YeJIOBeKa). MeTobl U3ydeHuUs
OpraHu3Ma 4esioBeKa. 3HaUeHHE 3HAHUN O YENIOBEKE Ui CAMOTIO3HAHUS U COXpPAHEHUs 3A0pOBbs. OCOOCHHOCTH YelIO0BeKa KaKk OMOCOIHAIBHOTO
CyLIEeCTBa.

MecTo 4enoBeka B CUCTEME OpraHM4ecKkoro mupa. Yesnosek kak yacTb npupoabl. CUCTEMaTHYECKOE TOJI0KEHUE COBPEMEHHOIO YEJI0BEKa.
CxopncTBO uenoBeka ¢ miekonuraromumu. OTiinyie YeaoBeKka OoT MpUMaToB. JlokazarenbCcTBa )KMBOTHOTO IMPOUCXO0XKIEHUS dyesoBeka. YenoBek
pa3syMHBIA. AHTPOIIOTEHE3, ero Tanbl. bronornyeckre u conuanbHbie GaKTOPhl CTAHOBIICHHS YelIOBeKa. YernoBeYecKrne pachl.

2. CTpyKTypa OpraHmsMa 4eJj0BeKa

CrtpoeHure M XuMHUeCKUi cocTaB kJIeTKH. OOMEH BeIIeCTB M INpEeBpalleHHe SHEpruu B KieTke. MHoroobpasue KIETOK, MX JeJICHHE.
HyxneunnoBble kucnotsl. ['eHbl. Xpomocombl. XpoMOCOMHBIM Habop. Muto3, meiio3. Comarnueckue U 1osioBble KieTKU. CTBOJIOBBIE KIIETKH.
Tunel TkaHel OpraHuM3Ma 4YeJOBEKa: JMMUTEIHANIbHbIE, COCIUHUTENIbHbIE, MbIlIeYHble, HepBHas. CBoilcTBa TkaHeW, X ¢QyHKOUU. OpraHbel u
cucTeMbl OpraHoB. OpraHu3M Kak equHOe Lienoe. B3anMocBsa3b OpraHoB U CUCTEM KaK OCHOBA TOMEOCTa3a.

Jlabopamopuvie u npakmuueckue padomol.

N3ydyeHne MUKpOCKOIIMUECKOTO CTPOCHUSI TKaHEeH (Ha rOTOBBIX MUKpOIpenaparax).

Pacno3naBanue opraHoB U CUCTEM OPraHOB YeJIOBEKa (110 TaOJIHIam).

3. HeiiporymopaJjbHas peryasiuus

HepBHas cucrema yenoBeka, e€ opranusanus u 3HaueHue. HelipoHsl, HepBbl, HepBHBIE y31bl. Peduiekc. PeduekropHas nyra.

Penenitopel. J[ByxHelpoHHbIe U TpEXHEHpOHHbIE pediekTopHble ayru. CIMHHOW MO3T, ero crpoeHue U (yHkiuu. Pedrexkcsl ciMHHOTO
Mo3ra. ['omoBHOM MO3T, ero crpoenue u GpyHkuuu. bonbime nonymapus. Peguekcsl rosoBHoro mosra. bezyciioBHbie (BpoKIEHHBIE) U YCIOBHbBIE
(npuobpeténnnlie) pedaexcel. ComaTndeckas HepBHasl cucrema. BereratuBHas (aBTOHOMHas) HEpBHasi cuctema. HepBHas cucreMa Kak €IMHOE
nenoe. Hapymenus B pabote HepBHOW CHCTEMBI.



I'ymopanbHast perynsius QyHKIui. DHIOKpUHHASA cucTeMa. JKene3bl BHYTpeHHEH cekpennu. JKene3sl CMEIaHHOM cekpennu. [ opMOHBI, NX
poib B peryisnuu (GU3HONOTHYSCKUX (DYHKIMN opraHu3ma, pocta W pasutus. Hapymienue B paboTe 3HIOKpHHHBIX ken€3. OcoOeHHOCTH
pedIeKTOPHOIM U TYMOpaIbHON PEryasuuu GyHKIHN opraHu3Ma.

Jlabopamopusie u npaxmuveckue padoomot.

N3yuenune rosoBHOTO Mo3ra 4esoBeka (1o MyJisbKaMm).

N3yuenue nsmMeHeHus pazMepa 3padyka B 3aBUCUMOCTH OT OCBEILEHHOCTH.

4. Onopa u ABHKEeHHE

3HaueHue OMOPHO-IBUTATENLHOTO ammapara. CKeleT uenoBeKa, CTpOeHHE ero oTnenoB U ¢GyHkiuu. KocTu, WX XUMHUYECKHH COCTaB,
ctpoenue. Tumnbl koctel. Poct kocteit B jymuny u Tonuuny. Coennaenune kocrei. Ckenet ronoBel. Ckenet TynoBuina. CKkeleT KOHEYHOCTEN U UX
1osicoB. OCOOEHHOCTH CKEJIETa YEJIOBEKA, CBA3AHHBIE C MPSMOXO0KIEHUEM U TPYIOBOM JEATEIbHOCTBIO.

Mpimeynast cucrtema. CtpoeHue M (YHKIHMU CKENETHBIX MbI. PaboTa MBI craTHyecKas W JWHAMHYECKasl, MBIl CrHOaTeNu U
pasrubarenu. YTomueHue Moii. ['unoaunamus. Ponb ABUTaTebHON aKTUBHOCTH B COXPAHEHUH 3710POBbS.

Hapymienust onopHo-aBuraTenbHOW cucteMbl. Bo3pacTHble u3MeHeHusi B cTpoeHun Kocred. Hapymenue ocanku. Ilpenynpexnenue
WCKPHBIICHHS TIO3BOHOYHMKA U pa3BUTHs miockoctonus. [Ipodunaktuka TpaBmaruima. IlepBasi moMoIp mpu TpaBMax OIOPHO-ABHTaTEIbHOTO
anmapara.

Jlabopamopuvie u npakmuueckue padomaot.

Hccnenosanue CBOWCTB KOCTH.

N3yuenune cTpoeHust KOCTeH (Ha MyJspKax).

N3yuenune cTpoeHus MO3BOHKOB (Ha MYJISIKaX ).

Onpenenenne ruOKOCTH MO3BOHOYHHUKA.

N3mepenne Maccsl U pocTa CBOEro0 OPraHu3Ma.

N3ydeHue BIUSHUSA CTATUYECKON U TUHAMHYECKON Harpy3Ku Ha yTOMJIEHHE MBIIIILL.

BelIsiBIIeHHE HApYIIEHNS OCAHKHU.

Onpenenenre NpU3HAKOB MIIOCKOCTOIUS.

Oxka3zaHue nepBoil HOMOIIY IPU MOBPEXKACHUU CKEJIETa U MBILIII.

5. BHyTpeHHss cpea OpraHu3Ma

BuyTpennss cpena u e€ ¢pyHkiuu. GopMeHHBIE AIEMEHThI KPOBU: SPUTPOLUTHI, JIEHKOIUTHI U TPOMOOLIUTHI. MaloKpoBHe, €ro NpUuYHHAbI.
KpacHblif KOCTHBII MO3T, ero pojib B opranusme. Ilnazma kpoBu. IlocTostHCTBO BHyTpeHHEH cpeabl (romeocta3). CBEpThIBaHUE KpOBH. [ pymnib
KkpoBHu. Pesyc-dakrop. [lepenusanue kpoBu. JJoHopcTBO.



Nmvmyruter u ero Bunabl. DakTophl, BIMSIONIHE HA HMMYHHUTET (MIPUOOPETEHHBIE MMMYHOIS(MUIIUTHI): paJdallMOHHOE OOIydYCHHE,
XUMHYECKOE OTpaBJICHHE, TOJIOJIaHWE, BOCIAJICHUE, BUpPYCHble 3a0oneBanus, BUU-undexuus. BumoukoBas >xene3a, TuMdaTrudeckue y3Iibl.
Baknunel u ieueOHbIe CHIBOPOTKH. 3HaueHue padot JI. [Tactepa u .. MedynnkoBa 1o H3y4eHUIO MMMYHHUTETA.

Jlabopamopusie u npaxmuveckue padoomot.

N3yuenne MUKpOCKOIMMYECKOTO0 CTPOCHUSI KPOBHU YeJIOBEKA U JIATYIIKHU (CPaBHEHHE) Ha TOTOBBIX MUKPOIpEnapaTax.

6. KpoBooOpaimenue

Opransl kpoBooOparmeHus. Ctpoenue u padora cepana. ABroMatusMm cepamna. CepAedHbIi UKII, €ro JJIMTEIbHOCTh. BONbIIONn U MalbIi
Kpyru kpoBooOpamieHusi. [IBuxenne kposu mo cocyaam. Ilynec. Jlumbaruueckas cuctema, TuMPOOTTOK. Perynauus AesTensHOCTH cepia u
cocy/ioB. ' uruena cepieuHo-coCyaucTol cucteMbl. [IpodriiakTrka cepaedHo-CoOCyTUCTRIX 3a00aeBanmii. [lepBas mOMOIIb TPH KPOBOTCUCHUSX.

Jlabopamopnuvie u npakmuyeckue padoomul.

N3mepenne KpoBsSHOTO AABJICHHUS.

Omnpenenenue myabca ¥ YUCIa CEPICYHBIX COKPAIICHUN B TOKOE U TIOCTIE TO3UPOBAHHBIX (DU3UYECKHUX HArpy30K Y UeJIoBeKa.

[lepBast moMo1ib IPH KPOBOTCUCHUSIX.

7. /[AbIxaHue

Jlpixanue u ero 3Hadenue. Opranbl apixanus. JI€rkue. B3amMocBs3p cTpoeHus u (yHKUMKA OpraHoB japixaHus. ['a3000MeH B JETKUX U
TKaHsX. JKu3HeHHas EMKOCTh JIETKUX. MexaHu3Mbl JbIXaHus. JpIXxaTenbHble IBUKEHNA. Perymsmus npxasus.

WNHudexnuonHble 001€3HH, NEepefaroluecs: Yyepe3 BO3JyX, MPeAyNpexIeHHe BO3AYIIHO-KamelbHbIX HH(ekiuid. Bpen TabakoxypeHwus,

ynotpeOaeHus] HAPKOTUYECKUX U IICUXOTPONHbIX BelecTB. Peannmanusa. Oxpana Bo3aymHo# cpeapl. Oka3aHue epBoi MOMOIIY MPU NOPaKEHUU
OpraHOB JIbIXaHUSI.

Jlabopamopuvie u npakmuueckue padomul.

W3mepenue o6xBaTa rpy/IHOM KIETKH B COCTOSIHUU BA0XA U BBIAOXA.

OmnpeneneHne 9acTOTHI AbIXaHUs. BiusHIe pa3nnyHbIX (aKTOPOB HA YACTOTY JBIXaHHUS.

8. IluTaHue U NUIIeBapeHHe

[TutarenbHble BellecTBa M NHIIEBble NpOoAYKTHL. Ilutanume u ero 3Hadyenue. IIumeBapenue. OpraHbl NHUILEBapeHUs,, UX CTPOEHHUE U
¢bynkuuu. GepMeHThl, X poiib B NUIEeBapeHuu. [InieBapenne B poToBoii mosoctu. 3yObl M yxoa 3a HUMHU. [IuieBapenue B xKemyaKe, B TOHKOM
¥ B TOJICTOM KHIIEYHHKe. BcacbiBaHHMe NMUTAaTEIbHBIX BemlecTB. BcackiBanume Bojbl. [InmieBapuTenbHBIE JKEIE3bl: MEYECHb W IOJDKEITyJOYHAS
JKelle3a, X poJib B MUIIEBAPEHUH.

MukpoOruoM YenoBeKa — COBOKYIMHOCTh MHKPOOPTaHHW3MOB, HACENSIOIMIMX OPraHu3M 4YelloBeKa. Perymsmus nuimieBapeHus. MeTobl
u3ydeHus opraHoB nuineBapenus. Padotsr M.I1. [1aBnoBsa.



I'uruena nurtanus. [IpenynpexaeHne TIHUCTHBIX U KEMyJOYHO-KUIICYHBIX 3a00JIeBaHUM, MUILEBBIX OTpaBlIeHUH. BnusHue KypeHus u
QJIKOT0JIS Ha MMILEBAPCHUE.

Jlabopamopusie u npaxmuveckue padoomot.

Hccnenoanue neiicTBust GepMEHTOB CIIFOHBI Ha KpaxMall.

HaGmotenue nelicTBUS KeEIyI0YHOTO COKa Ha OSNIKH.

9. OOMmeH BelecTB U NpeBpallieHHe JHEPTUH

OOMeH BellecTB U MpeBpallleHNe YJHEPTUH B OpraHu3Me uenoBeka. [lmactuueckuii u sHeprerndeckuii oomeH. OOMeH BOJbI U MUHEPAIbHBIX
coneil. OOMeH OeKOB, YIJIEBOAOB U )KHPOB B Opranusme. Peryssius oOMeHa BelecTB U MpeBpaIleHHs SHEPTUH.

Buramunbl 1 ux poib ans opranusma. lloctymienue BuTamMMHOB ¢ nuinied. CHHTE3 BUTAMMHOB B OpraHu3Me. ABHUTaMUHO3Bl U
rUIOBUTaMUHO3bl. COXpaHEHUE BUTAMUHOB B IHILE.

Hopwmsl 1 peskxum nutanus. ParponansHoe muTanne — GakTop yKpersieHus 310poBbs. Hapymenne oOMeHa BelecTs.

Jlabopamopusle u npakmuyeckue paoomeul.

HccnenoBanue coctaBa NpoIyKTOB MUTAHUS.

CocraBiieHHE MEHIO B 3aBUCUMOCTH OT KaJTOPUMHOCTH MHILH.

CHOCO6I)I COXpaHeHI/Iﬂ BUTAMHWHOB B ITMIICBBIX HpOIIyKTaX.
10. Koxa

Crpoenue u Gpynkiun koxu. Koxa u e€ npoussoausie. Koxka u Tepmoperymsaius. Biausaue Ha Koy (pakTOpoB OKpyKaroleil cpeibl.

3akanuBaHue U ero poib. CrocoObl 3akanuBaHus opranusma. ['urnena Koy, TurneHn4eckre TpeboBaHus K o/1exkae U 00yBu. 3a00eBaHus
KOXH U ux npeaynpexaeHus. [Ipogunaktruka u nepsasi IoMoIlb IPU TEIUIOBOM U COJTHEYHOM yAapax, 0)KOrax 1 0OMOPOKEHUSX.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBanue ¢ MOMOUIBIO JIYIIbI TBIJIBHOW U J1aJIOHHON CTOPOHBI KUCTH.

Onpenenenre KUPHOCTH Pa3IMUHBIX YYACTKOB KOXKH JIMIIA.

Onucanue Mep 1o yXO0y 3a KOKeH JIMIa U BOJIOCAMU B 3aBUCUMOCTH OT THIIa KOXKHU.

Onucanue OCHOBHBIX TUTUEHHMUECKUX TPEOOBaHUI K 0/1exk 1€ U 00YBH.

11. Beinenenue

3HaueHne BBIJICJICHUS. OpFaHBI BBIICIICHU . OpFaHI)I MO‘-IGBBI)IG.]'H/ITGJ'IBHOI\/’I CUCTEMBbI, UX CTPOCHHEC U (1)YHKIII/H/I MHKpOCKOHquCKOe

ctpoenue nouyku. Hedpon. O6pazoBanne Mmoun. Perymnsius ModeoOpa3oBaHusl U MOYCHUCITYCKaHHS. 3a00JIeBaHUSI OPTaHOB MOYEBBIICITUTEIIHLHON
CUCTEMBI, UX MPEAYIPEXKICHHE.

Jlabopamopuvie u npakmuueckue padomui.
Ompenenenne MECTOMOJIOKEHUS TTOYEK (Ha MYJISIKE).



Onucanrie Mep MPOPIIAKTUKH O0JIE3HEH MOYEK.

12. PazMHOKeHHe M pa3BUTHE

Opransl penpoaykuuu, crpoenue u ¢ynkuuu. [lonoseie xenesbl. IlonmoBeie kietku. OmnonoTBopeHue. BHyTpuyTpoOHOE pa3BUTHE.
Bnusinue na smOpuoHanbHOe pa3BuTue (aKkTOpoB okpyxkaromed cpenbl. Pomsl. Jlakramus. Poct u pasButue pe6énka. IloioBoe co3peBanue.
HacnenoBanue nmpusHakoB y denoBeka. HacnencTBeHHble 00JI€3HH, UX TPUYHHBI U TpeaynpexaeHue. Habop XpomMocoMm, MOIOBbIE XPOMOCOMBI,
reHbl. PONb TeHeTHYEeCKUX 3HAHWH IS TUTAHUPOBAaHUS ceMbU. MH(EKINY, mepeaaromuecs oJI0BbIM TyTEM, UX MPO(UIaKTHKA.

Jlabopamopusie u npaxmuveckue padoomot.

Onucanrie OCHOBHBIX Mep 1O IpoduIakTHKe HHPEKIIMOHHBIX BUPYCHBIX 3a0oneBanuii: CITM/] u renaTurt.

13. Oprasbl 4YyBCTB U CEHCOPHbIE CHCTEMbI

Opranbl 4yBCTB M UX 3HaueHHE. AHanu3atopsl. CeHcopHble cucteMbl. ['1a3 u 3penue. OnTudeckas cucrema riasza. Cerdarka. 3pUTeNbHbBIE
penenTopsl. 3puTenbHoe BocnpuaTue. Hapymienus 3peHust u ux npuduHsl. [ uruena 3speHus.

VYxo u cnyx. CtpoeHue U QyHKIMH OpraHa ciayxa. MexaHusMm paboThl ciiyxoBoro ananuzatopa. CiayxoBoe Bocnpusarue. Hapymenus ciyxa
U UX OpUYUHBL. ['uruena ciyxa.

Opranbl paBHOBECHS, MBIIIIEYHOT'O TYBCTBA, OCS3aHUS, OOOHSHUS U BKyca. B3anMoelicTBHE CCHCOPHBIX CHCTEM OpPTaHHU3MA.

Jlabopamopusie u npakmuyeckue padomaol

OrnpenenieHre OCTPOTHI 3pEHUS Y YEIOBEKA.

N3ydenue cTpoeHus oprana 3peHus (Ha MyJisKe W BIQXKHOM Ipernapare).

Nzyuenune cTpoeHus oprana ciyxa (Ha MyJIspKe).

14. IloBeneHne M MCUXUKA

[lcuxuka u moBeneHue uyenoBeka. [loTpeOHOocTH W MOTUBHI moBenaeHUs. CouuanbHas OOYCIOBIEHHOCTh TOBEACHUS YEJIOBEKA.
PednexropHas Teopust noBeneHus. Boiciias HepBHas AesITENFHOCTD YenoBeka, padotel .M. Ceuenona, W.I1. [TaBnoBa. Mexanusm obpazoBaHus
yCcinoBHBIX peduiekcoB. Topmoxenue. JluHamudeckuil crepeoTun. Poib ropMOHOB B moBeneHMH. HaclieCTBEHHbIE W HEHACEIACTBEHHBIE
MporpamMMBbl MIOBEICHUs Y YesioBeKa. [IpucrnocoOnTeNbHBINA XapaKTep MOBEICHHUS.

IlepBasg u BTOpast curHainbHble cucTembl. [lo3HaBarenbHast neATeNbHOCTh Mo3ra. Peub u wmbineHue. I[lamMars U BHMMaHue. DMOIUU.
NuauBuayanbHble OCOOEHHOCTH JIMYHOCTHU: CIIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OAap&HHOCTh. THIIBI BBICIICH HEPBHOW NEATEIHHOCTH U
TemriepamMenTa. OCOOCHHOCTH TICHXUKU YesioBeKa. [ urueHa pu3nyueckoro U yMCTBEHHOTO Tpyaa. Pexxum Tpyna u otasixa. CoOH U €ro 3HaueHue.
['uruena cua.

Jlabopamopuvie u npakmuueckue padomol.

N3ydeHune kpaTkOBpEMEHHON NTaMSITH.

Omnpenenenne 00bEMa MEXaHUUECKOU U JIOTUYECKON TTaMSATH.



Onenka chopMHUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIUICHUS.

15. YesioBeK M OKpY:KAKOIIAS Cpeaa

YenoBek U OKpyKaromas cpeia. DKoyuorudeckue (pakTopsl U UX JIEHCTBUE HA OpraHU3M YeIOBeKa. 3aBUCUMOCTH 370POBbS YEJOBEKa OT
COCTOSIHUSI OKpY>Karolei cpeabl. MUKpOKIMMAT KWIbIX nomenieHuil. CoOoieHre NpaBuil MOBEJACHUS B OKPYXKaloIIei cpesie, B OMacHBIX U
YPE3BBIYANHBIX CUTYALUSX.

310pOBbE YeNOoBEeKa Kak COIUalibHas EHHOCTh. DaKTOphl, HapyHIaoOIUe 370pPOBbE: TUIOJMHAMUSA, KypeHHE, YIMOTpeOJIeHHEe alKOTOoJd,
HAapKOTHUKOB, HeCcOaJlaHCUPOBAHHOE IHUTAHHUE, CTPECC. YKpEIJIEHWE 3/I0pOBbs: AYTOTPEHMHI, 3aKalliBaHUE, JBHUraTelbHAas AaKTHUBHOCTb,
cbanmancupoBaHHoe nuTaHue. KynbTypa OTHOIIEHHs K COOCTBEHHOMY 3J0POBBIO U 3I0POBBIO OKpyKarolux. BcemupHas opraHuzanus
3IpaBOOXpPaHEHUS.

YenoBek Kak 9acTb Onocdepsl 3eMin. AHTPOIIOTCHHBIE BO3ACHCTBHSI Ha pupoay. Ypbanusanus. [{uBunuzanus. TeXHOTeHHbIC H3MEHEHHSI
B OKpyxarmeil cpeae. COBpeMEHHBIE TIIIOOATBHBIE JKOJIOTHYECKHE IMPOoOJeMbl. 3HAYCHHWE OXPAaHbl OKPYXKAIOMIEH Cpenbl IJsl COXpaHEHHS
YeJI0BEYeCTBa.



IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 BUOJIOTMU HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUS (BA30OBbBII YPOBEHD)

OcBoenne yqe6Hor0 npeamMeTa «buonorus» Ha YPOBHE OCHOBHOI'O O6H.[€FO 06p330BaHI/IH JOJIDKHO obecneyuTh JOCTHIKCHUC CICAYIOMNUX
O6y‘iaIOIHI/IMI/ICH JIMYHOCTHBIX, MCTAITPEAMETHBIX U ITPECAMETHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbl MO OHOJIOTHHM OCHOBHOTO OO0IIEero 00pa3oBaHUsSl JOJKHBI OTPa)KaTh TOTOBHOCTH
00y4aroImuxcss PyKOBOACTBOBATHCS CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIMA M pPACIIMPEHHUE OIbITa ACATEIHHOCTH Ha €€ OCHOBE U B
IIPOLIECCE pean3alii OCHOBHBIX HAIIPaBJICHUN BOCIIUTATEIbHON JESTEILHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaska1aHCKOro BOCIIUTAHUSA:

TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOH J€ATEIbHOCTH TIPU BBINOJHEHHUM KCCIEAOBaHUNW U TPOEKTOB, CTpPEMIIEHHE K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIIH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

OTHOIIEHHE K OMOJIOTMM KaK K BaXHOW COCTaBIIAIOIIEH KYyJIbTYphl, TOPAOCTh 3a BKJAJ POCCUMCKHX U COBETCKHUX YUYEHBIX B pa3BUTHE
MHUPOBOW OMOJIOTMYECKOI HayKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTB OIICHUBATh MTOBEJICHHUE U TIOCTYIIKH C MO3UIMHA HPABCTBEHHBIX HOPM U HOPM SKOJIOTUIECKOH KYJIBTYPHI;

MMOHMMAaHHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIEKTa JIeATEIbHOCTH YeJI0BeKa B MEIUIIMHE U OMOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

MMOHUMAaHUE POJIM OMOIOTHUH B (HOPMUPOBAHUU ICTETUUECKOMN KYIbTYPhI JTMUHOCTH;

5) puznueckoro BocnuTaHus, GopMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOJIYYHSA:

OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0pPOBBIO U YCTAHOBKA Ha 3/10pPOBbIi 00pa3 KU3HM (310pOBOE MUTAHKE, COOIIOICHUE TUTHEHUYECKIX
MIPaBWJI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OT/bIXA, peryisapHas Gusndeckas akTHBHOCTB );

OCO3HaHUE TOCJIEICTBUN M HEMPHUITHE BPEAHBIX MPHUBBIYEK (YHMOTpPEOIECHUE aJKOToJIsl, HAPKOTUKOB, KypeHHe) U HHBIX (GopMm Bpema ans
(U3MYECKOTO U IICUXUYECKOTO 3/I0POBBS;

co0IroieHHe MpaBuJl O€30MMaCHOCTH, B TOM YHCJI€ HaBBIKM 0€3011aCHOTO MOBEACHUSI B IPUPOIHOMN CpPEE;

c(OPMHPOBAHHOCTH HaBbIKA pe(IEKCUH, YIIPABIECHHE COOCTBEHHBIM AMOILMOHAIBHBIM COCTOSIHUEM;

6) TPY10BOr0 BOCIIUTAHUA:



AKTUBHOE YYacTHE B PCIICHUM MPAKTUYCCKUX 3a1ad (B paMKax CEMbH, 00pa30BaTeIbHOW OpraHHU3AIMH, HACEIICHHOTO ITYHKTa, Kpas)
OMOJIOTUYECKOI U HKOJIOTHUECKON HAIPABICHHOCTH, HHTEPEC K MPAKTHYECKOMY H3yYSHHIO MTPO(ECcCrid, CBSI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0rM4ecKOro BOCIMTAHMS:

OpHEHTAIIMs Ha MPUMEHEHHE OMOJIOTMYECKUX 3HAHUU TIPH PEIICHUH 3a/1a4 B 00JIaCTH OKPYIKAIOIIEH CPEIbl;

OCO3HAHHUE IKOJIOTUYECKUX MPOOJIEM U IyTel UX PEIICHUS;

TOTOBHOCTH K YYaCTHIO B IPAKTUUECKOU JEATEIbHOCTH KOJIOTMYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAIlMsI Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX NPEICTABICHUNA 00 OCHOBHBIX OMOJIOTHMUECKHX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX
YeJoBeKa C IPUPOJIHON U COLMAIIBHON CPENO;

MMOHMMAHHE POJTH OMOJIOTUYECKOW HayKH B (DOPMHUPOBAHHH HAYYHOTO MHPOBO33PCHHUS;

pa3BUTHE HAYYHOU JTF0O03HATEILHOCTH, HHTEPECA K OMOJIOTUYECKON HayKe, HABBIKOB UCCIIEIOBATENLCKON AESITETbHOCTH;

9) aganTanuu 00y4arerocsi K M3MeHs IIHUMCS YCJIOBHAM COUMATBHON U MPUPOAHOH Cpebl:

aJICKBaTHAsl OLIEHKA U3MEHSIOIIUXCS YCIOBUIA;

MIPUHATHE PEIICHUs (MHIMBUAYAIBHOE, B TPYIINE) B U3MEHSIOMMXCS YCIIOBUIX Ha OCHOBAaHUY aHAIM3a OMOJIOTMYECKON HH(OpMaIUK;

IUTAaHUPOBAHUE JIEHCTBUI B HOBOM CUTYyalll HA OCHOBAHWU 3HAHUHN OUOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3ynbTaThl OCBOEHMSI MPOTPaMMBbI 10 OHMOJIOTMM OCHOBHOTO 00IIero oOpa3oBaHUs, NOJIKHBI OTPaXaTh OBJIAJICHHUE
CIIEAYIOIIMMHU YHUBEPCAIbHBIMU YUYEOHBIMU AEHCTBUSIMMU:

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC Y4eOHbIC el CTBUS

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

BBISIBJISTH M XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKN OMOIOTUYECKUX 0OBEKTOB (SIBJICHMUIA);

yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIUU OHOIOTHYECKUX 00BEKTOB (SIBICHUI, IPOIECCOB), OCHOBAHUS i1 0000IIECHUS U
CpaBHEHU, KPUTEPUH IIPOBOIMMOI0 aHAJIN3a;

C Y4Y€TOM IMpeaoKEeHHOM OWOJIOTHYECKOM 3a7aud BBISBISATH 3aKOHOMEPHOCTH W MPOTUBOpPEUMs B paccMaTpUBaeMblx (¢akrax Hu
HaAOIIOICHUSIX,, TIPeIIaraTh KPUTEPUH /TSl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

BBISBJIATH 1e(DUINUTH HHOOPMAIIUU, JTAHHBIX, HEOOXOAMMBIX JIJISl PEIIeHHs TOCTABICHHOW 3a/1a4H;



BBISIBIIATE NTPUYMHHO-CJICICTBEHHBIE CBS3M NPU U3yYCHHH OMOJOTHYECKUX SIBIICHHH M TPOLECCOB, JAETaTh BBIBOJBI C HCIOIb30BAaHHEM
JeTyKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOYCHUH, YMO3AKIIOUCHUI IO aHAJIOTHH, (POPMYITMPOBATH TUIIOTE3bI O B3aUMOCBS3SX;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pemieHus ydyeOHOH OMonoruyeckoi 3agadd (CpaBHHUBATh HECKOJBKO BAPHAHTOB PELICHHUs, BHIOMPATH
HaunboJee MOAXOJAINMN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBHUSA:

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUN NHCTPYMEHT IIO3HAHHUS;

(GopMyIMpOBaTH BOIPOCHI, PUKCHPYIOLIUE Pa3pbiB MEXKYy PEAIbHBIM U JKEJIATEIbHBIM COCTOSIHUEM CUTYaIMH, 0OBEKTa, U CAaMOCTOSTEIbHO
yCTaHaBIMBaTh UICKOMOE U JIaHHOE;

(bopMHpOBATh THIIOTE3Y 00 UCTUHHOCTHA COOCTBEHHBIX CY)KICHUH, apTYMEHTHPOBATh CBOIO TIO3UIUIO, MHEHHE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HaONIOJICHHE, HECJIOXHBIH OWOJIOTHYECKUH OJKCIIEPHUMEHT, HeOOIbIIoe
UCCIIEIOBAaHUE [0 YCTAHOBJICHHMIO OCOOEHHOCTEH OHOJOrMueckoro oObekTa (mpolecca) M3y4eHUs, NPUYMHHO-CIEACTBEHHBIX CBs3ed U
3aBUCUMOCTEH OMOJIOrHYecKrX 0ObEKTOB MEXAY COOOI;

OLIEHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH HH()OPMAIIHIO, TOTYYCHHYIO B X0JI€ HAOIIOICHHUS U SKCIIEPUMEHTA;

CaMOCTOSITENTbHO  (hopMynmupoBaTh OOOOIIEHHS M BBIBOABI 0 pE3yibTaTaM INPOBENEHHOTO HAOIIOACHUS, DKCIIEPHUMEHTA, BIIAJIETh
MHCTPYMEHTAMHU OLIEHKHU JI0CTOBEPHOCTH MOIY4YE€HHBIX BBIBOIOB U 0000IICHUH;

IIPOTHO3UPOBATh BO3MOXHOE JalibHEilee pa3BUTHE OMOJIOTMYECKHUX MPOLECCOB M MX IOCIEACTBUS B AHAJIOTMYHBIX MM CXOAHBIX
CUTYalUsIX, a TAKXKE BBIJIBUTATD MIPEAINOIOKEHNS 00 X PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

3) padora ¢ unopmanmeii:

OPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHTHl W 3alpoChl NpHU TOHCKE U OTOOpe OHoiorudeckod HHGOpPMALMM WM JaHHBIX M3
MCTOYHUKOB C YUETOM NPEeASI0KEHHON yueOHOM OnOoIOrH4ecKoil 3a1auu;

BbIOMpaTh, AHAJIU3UPOBATH, CUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH OHMOJOTMYECKYI0 HH(OpPMalMIO pa3IuYHbIX BHUJIOB U (QOpM
MIPEACTABIICHUS;

HaXO/UTh CXOJHBIE apTyMEHTHI (MOATBEPKIAIOIIME UM OMPOBEPralolie OJIHY U Ty e HUJEI0, BEPCHI0) B Pa3IMYHbIX WHPOPMALMOHHBIX
HCTOYHUKAX;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (hOpMy NpeAcTaBiIeHUs MHPOPMAIMM W HWIUTIOCTPUPOBATH pEIIaeMbIe 3aJadud HECIO0KHBIMU
CXeMaMH, IuarpaMMaMi, HTHOU rpaduKoi U X KOMOUHALIUAMU;

OLICHMBATh HAAEKHOCTh OHOJIOTHYECKOW HWHGOpMalUKU 1O KPUTEPUSM, NPEUIOKEHHBIM y4YuTelleM WIH CcHOpMYIHpPOBAaHHBIM
CaMOCTOATEIIBHO;

3allOMHMHATh U CUCTEMaTH3HPOBaTh OMOJIOTHYECKYIO MH(OpMaIHIo.



KOMMyHI/IKaTI/IBHbIe YHuBEpPCAaJAbHLIC y‘leﬁl—lble JeCTBUA

1) o01menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATh CYXIECHUS, BBIPAXKaTh YMOLMH B ITPOLIECCE BBIITOJHEHHSI IPAKTUYECKUX U Ja0OPaTOPHBIX PaboT;

BbIpa)kaTh ce0s1 (CBOIO TOUKY 3PEHUs) B YCTHBIX M IMCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOIICHHWs, MOHMMATh 3HAUYEHHE COIMAJIbHBIX 3HAKOB, 3HATh M PACMO3HABATh MPEANOCHUIKU
KOH(IMKTHBIX CUTYAIli U CMT4aTh KOH(IUKTHI, BECTU TIEPETOBOPHI;

[IOHMMaTh HaMEpPEeHMs JAPYIHX, MPOSBISATH YBAXKHUTEIbHOE OTHOLIECHHE K COOECeHUKY M B KOPPEKTHOH ¢opme (opMyIupoBaTh CBOU
BO3PAKECHMUS;

B XOJle AMajora W (WJM) TUCKYCCHHM 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH OHMOJIOrMYECKOW TEMbl M BBICKA3bIBATh HJIEH,
HallEJICHHbIE Ha pellieHue OMOJIOTMYECKOM 3a/1a4u U MoJIepKaHue OJ1arokKenaTeIbHOCTH O0ILEHNUS;

COIIOCTABJISITh CBOU CYXJIEHUS C CYXKJACHUSAMH JIPYIHX YYaCTHUKOB Juaora, OOHapyKMBaTh pa3jIMyUe U CXOJCTBO MO3ULIUI;

yOJINYHO NMPEICTABIATH PE3YJIbTAThl BBITOJHEHHOTO OMOJIOIMUYECKOTO OMbITA (IKCIIEPUMEHTA, UCCIIE0BaHMSL, IPOCKTA);

CaMOCTOSITEJIbHO BBIOMpATh (OopMaT BBICTYIUIEHHS C Y4ETOM 3a/ay MPE3eHTAlUU U OCOOEHHOCTEH aylIUTOPUU M B COOTBETCTBUHM C HUM
COCTaBJISITh YCTHBIE U TUCHbMEHHbBIE TEKCTHI C UCIIOIb30BAaHUEM WIUTFOCTPATUBHBIX MaTEpUAIOB.

2) coBMeCTHAs AeSITeJIbHOCTD:

MOHMMAaTh U UCHOJIB30BATh IPEUMYIIIECTBA KOMaHIHON U MHIUBUAYAIbHON pabOTHI PH pEIIEHNH KOHKPETHOM OHMOJI0rHYecKoi mpoOaeMsl,
000CHOBBIBaTh HEOOXOAMMOCTH IPUMEHEHUS TPYIIIOBBIX (OPM B3aUMOAECHCTBUS NP PELIEHUN [TOCTABJIEHHONW yueOHOMU 3a1auu;

MPUHUMATD L[€JIb COBMECTHOM JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€ JOCTHKEHHUIO: paclpeleisTh PO, JI0rOBapuBaThCs,
o0CyXJ1aTh IpoOllecC U pe3yabTaT COBMECTHOM paboOThl, yMeTh 0000IIaTh MHEHHUS HECKOJbKUX JIIOJIEH, MPOSBIATh TOTOBHOCTh PYKOBOJHTb,
BBITIOJIHATH IOPYYEHMS, TIOAUYNHATHCS;

IUTAaHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThI, ONMpPENEsTh CBOKO poJib (C Y4ETOM MpPENNOYTEHUN U BO3MOXKHOCTEH BCEX YYACTHUKOB
B3aMMOJICICTBUS), pacHpenesaTh 3aJadyd MeXJIy 4YJIeHaMH KOMaH/bl, y4acTBOBaTb B TIPYNNOBBIX (opmax padoTel (00cyxaeHus, oOMeH
MHEHUSMH, MO3TOBBIE HITYPMBI U UHBIE);

BBINOJIHATE CBOIO 4YacTh pabOThI, JOCTUTaTh KaYECTBEHHOI'O pe3ysibTaTa MO CBOEMY HANpPaBICHHIO U KOOPAMHUPOBATH CBOM JEHCTBHUS C
JIPYTUMHU YJIeHaMU KOMaH/bl;

OLICHMBATh KAayeCTBO CBOEro BKJIaJa B OOHIMI NOPOAYKT MO KPUTEPHUSIM, CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIM YYaCTHUKAMU
B3aMMOJICHCTBHS, CPABHUBAThH PE3YJIbTATHI C UCXOIHOW 3aaueii ¥ BKJIaJl KaXK/I0TO YJeHa KOMaH bl B IOCTHKEHUE PE3YyIbTaToOB, Pa3JesiTh chepy
OTBETCTBEHHOCTH U IIPOSBIATH TOTOBHOCTH K MPEAOCTABICHHUIO OTYETA IIEPE]] TPYIIIION;



OBJIaJICTH CHCTEeMOH YHUBCPCAJIbHBIX KOMMYHUKATUBHBIX I[CﬁCTBPIfI, KOTOpasa o0ecrieynBaeT C(i)OpMI/IpOBaHHOCTB COoMaJIbHBIX HAaBBIKOB U
OMOIIMOHAJIbHOI'O MHTCIIJICKTA OGy‘-IﬁIOH.IHXCSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI JUIS PELICHHUS B )KU3HEHHBIX U y4EOHBIX CUTYaIUSIX, UCIIONIB3Ys OMOJIOTHUECKUE 3HAHUS;

OPMEHTUPOBATbCS B PA3IMUHBIX MOJXO0JaX NMPHUHATUSA PelIeHUH (MHIAMBUAYAJIbHOE, NPUHATHE PEIICHUS B IpyIIe, NPUHIATHE pelleHUH
rpynmnomn);

CaMOCTOSITEITFHO COCTABIIATH aJITOPUTM PELICHHS 3a7aul (MM €r0 YacTh), BHIOMPATh CIOCO0 pelieHus] yueOHOH OMOJIOrHYecKOr 3a/1aud C
Y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHPOBATh MpEAJIaraéMble BApUaHThl PEIICHU;

COCTABJIATH IUIaH JeHcTBUH (IU1aH peau3aliy HAMEYEHHOI'0 aJroOpuTMa PELIeHUs), KOPPEKTUPOBATh MPEATIOKEHHbIM alrOpUT™M C y4ETOM
MIOJTy4YEeHHUs] HOBBIX OMOJIOTMYECKUX 3HAHUHM 00 H3y4aeMOM OMOJIOTHYECKOM O0OBEKTE;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLHOHAJIBHBIH MHTEJIEKT:

BJIaJIETh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIIMU U pedIIeKCHu;

JlaBaTh OLEHKY CUTyallMH U MIpeAsIaraTh IUlaH €€ U3MEHEHMS;

YUNUTBHIBaTh KOHTEKCT U MpPEIBHUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh HIpPHM peUIeHHH Y4eOHOHl OuOJormueckod 3anadw,
a/1alITHPOBATh PEIIEHNE K MEHSIOLUMCS OOCTOATENbCTBAM;

OOBSICHATh MPUUYUHBI JOCTHKEHUS (HETOCTHKEHHUS) PE3YNIbTAaTOB JIEITENbHOCTH, 1aBaTh OLIEHKY NMPHOOPETEHHOMY OIBITY, YMETh HAXOIUTh
MIO3UTUBHOE B IIPOU30LIENIEN CUTyallNH;

BHOCHUTb KOPPEKTUBBI B JAESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIINXCS CUTYallUH, YCTAHOBJIEHHBIX OMIMOOK, BOZHUKILIUX
TPYIHOCTEN;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIENH U YCIOBUIM;

pas3nuyarh, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMHU SMOLIUSMHU M SMOLUSMH JPYTUX;

BBISIBJISITH M aHATM3UPOBATh PUYMHBI IMOLIUI;

CTaBUTh ce0s1 HA MECTO JIPYroro 4eJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS JIPYyroro;

PeryanpoBaTh Cioco0 BhIPaXKEHHs SMOLIUH.

IIpunsTHe ceds n apyrux

OCO3HAHHO OTHOCUTKCS K APYTOMY YeJIOBEKY, €r0 MHEHUIO;



MPU3HABATH CBOE MPaBO Ha OMIMOKY M TaKOeE K€ MPaBo JPyroro;

OTKPBITOCTh ce0e U JPYTuM;

0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

OBJIA/IETh CUCTEMOW YHMBEpCAJIbHBIX yYEOHBIX PErYISITUBHBIX JIEHCTBUH, KOoTOpas o0ecreunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK
JUYHOCTH (BHYTPEHHSS NO3MLMUS JIMYHOCTH), M JKU3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBlIeHHS COOOW, CaMOJUCHMIUIMHBI, yCTOWYHBOTO
MOBEJICHUSA ).

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPAMMBI 110 OMOJIOTHH K KOHILY 0Oy4eHus 6 5 Knacce:

XapaKTepu30BaTh OMOJOTHIO KaK HAyKy O XHBOW MPHUPOJE, HA3bIBaTh MPH3HAKH >KUBOTO, CPABHUBATH OOBEKTHI KUBOW W HEKHUBOU
IIPUPOJIBL;

NEePEeUYUCIIATh UCTOYHUKM OHMOJOIMYECKMX 3HAHMH, XapaKTepu30BaTh 3Hau€HHE OMOJIOrMYECKMX 3HAHWM Ui COBPEMEHHOIO 4YeJOBEKa,
npodeccuu, cBsi3aHHbIe ¢ Ononorueit (4—5 nmpodeccuii);

IIPUBOJUTH MPUMEPHI BKIIaAa poccuiickux (B Tom uncie B. Y. Bepnanckuii, A. JI. UnxeBckuil) u 3apyOexHbIX (B TOM 4uciie ApUCTOTENb,
Teodpact, ['unmnokpar) yu€HbIX B pa3BUTHE OMOJIOTHY;

UMETb IPEeJICTaBIEHHE O BaKHEHIINX OMOJOIMYECKHX Mpolleccax W SBICHUSAX: MUTaHME, JIbIXaHHEe, TPAHCIOPT BEIIECTB, Pa3paKMMOCTb,
pocT, pa3BUTHE, IBUKEHHUE, PA3MHOKEHUE;

MPUMEHSTh OMOJIOIMUYECKHE TEPMHUHBI U MOHATHS (B TOM YHMCIE: )KMBBIE Tela, OMOJIOTHS, SKOJOTHS, LIUTOJIOTHS, aHaTOMUS, (PU3HOJIOTHS,
Ouosiornyeckas CUCTEMaTHKa, KJIEeTKa, TKaHb, OpraH, CHCT€Ma OpraHoB, OpPraHU3M, BUpPYC, IBW)KEHUE, NMUTaHHE, (OTOCUHTE3, JbIXaHHE,
BBIJICJIEHUE, DPa3/pa)kuMOCTh, POCT, pPa3MHOXEHHE, pa3BUTHE, cpela OOWUTaHMs, HPUPOAHOE COOOIIECTBO, MCKYCCTBEHHOE COOOIIECTBO) B
COOTBETCTBHUH C MIOCTABJICHHOM 33/1a4€il U B KOHTEKCTE;

pa3nauyath 10 BHEUIHEMY BUIY (M300pak€HHUsM), CXEMaM M ONKCAHUSAM JIOSIIEPHBIE U SIIEPHBIE OPraHU3MBbI, pa3jIMuHble OMOJIIOTHYECKUe
OOBEKTBI: PACTeHHUs, KMBOTHBIX, I'pUObI, JTUINIAHHUKH, OaKTepuH, MPHUPOJHBIE U HCKYCCTBEHHbIE COOOILECTBA, B3aMMOCBS3U OPraHU3MOB B
MPUPOJHOM M UCKYCCTBEHHOM COOOIIeCTBaX, MpeAcTaBuTeneit Gpaopsl 1 GpayHbI IPUPOIHBIX 30H 3eMIIH, JIAHAIIAPTHI IPUPOIHBIE U KYJIbTYPHBIE;

MIPOBOANTH ONUCAHHE OpraHu3Ma (pacTeHHs, >KMBOTHOTO) MO 3aJaHHOMY IUIaHY, BBIIENSTH CYIIECTBEHHbIE INPU3HAKH CTPOCHUSA U
MIPOLIECCOB YKU3ZHENEATEIIbHOCTH OPraHM3MOB, XapaKTepU30BaTh OPTaHU3MbI KaK Tella KMBOW IPUPOJIBI, TEPEUUCIIATh OCOOEHHOCTH PACTEHHIA,
’KMBOTHBIX, TPHOOB, JTMIIAIHUKOB, OaKTEpUl 1 BUPYCOB;

pacKpbIBaTh MOHSATHE O cpesie OOMTaHus (BOAHOM, HA3€MHO-BO3/1YILIHON, TOYBEHHOM, BHYTPUOPTaHU3MEHHOMN ), YCIIOBUSAX CPE/Ibl OOUTaHMS,

MIPUBOJIUTH PUMEPDI, XapaKTEPU3YIOLIUE MPUCIOCOOIEHHOCTh OPraHM3MOB K Cpe/ie OOMTaHMsI, B3aMOCBSI31 OPraHU3MOB B COOOIIECTBAX;



BBIJICJIATH OTIMYUTEIBHBIC TPU3HAKHU PHUPOTHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMEHTHPOBATh OCHOBHBIE NPaBHJIa TIOBEIACHHUS YEJIOBEKA B MMPUPOJIE U OOBICHATH 3HAUEHUE MPUPOIOOXPAHHOH EATEIILHOCTH YEI0BEKa,
aHAJIM3UPOBATh INI00ABHBIE HKOJIOTUYECKUE TPOOIIEMBL;

pacKpbIBaTh POJIb OMOJIOTUHU B IPAKTHUECKON JESITENbHOCTH YEI0BEKa;

JEMOHCTPUPOBATh HA KOHKPETHBIX NPUMEpPAX CBSA3b 3HAHUM OMOJIOTMM CO 3HAHUSAMU 10 MaT€MaTUKE, [IPEIMETOB I'YMaHUTApHOTO IMKJIa,
pa3IMYHBIMHU BU/IaMU UCKYCCTBA,

BBINOJIHATh [IPAKTUYECKHE pabOTh! (IOMCK MH(OPMAIMK C MCII0JIb30BAaHUEM Pa3IMYHbIX HCTOUHUKOB, OMCAHNE OPraHM3Ma I10 33JaHHOMY
IU1aHy) ¥ JabopaTopHble paboThl (paboTa ¢ MUKPOCKOIIOM, 3HAKOMCTBO € Pa3JIMYHBIMU CIIOCOOaMH U3MEPEHUS U CPABHEHUS JKUBBIX OOBEKTOB);

NPUMEHSATh METOJAbl Ouoyoruu (HaOJOJEHHEe, ONMHMCaHWe, KiaccH(uKanus, W3MEpEeHHe, SKCIEPUMEHT): MPOBOAWUTH HAOIIOACHUS 3a
OpraHU3MaMH, OIHCHIBATH OMOJIOTUYECKHUE OOBEKTHI, MPOIECCHl U SBJICHUS, BHIIOIHATh OMOJIOTMYECKHI PHUCYHOK U M3MEPEHHE OMOIOTUYECKHX
00BEKTOB;

BJIaJIeTh MpUEMaMU pabOTHI C JTYHNOH, CBETOBBIM U LIM(POBBIM MUKPOCKOIIAMU IIPU PacCMAaTPUBAHUU OMOJIOTHYECKUX OOBEKTOB;

coOroIaTh mpaBmiIa 6€301macHOro Tpyaa npu padboTe ¢ y4eOHBIM | JIA0OpATOPHBIM 000PYIOBaHHEM, XUMHYECKOH MTOCY/I0H B COOTBETCTBUU
C MHCTPYKLMSIMHU Ha YPOKE, BO BHEYPOUHOM JEATEIbHOCTH;

UCIOJIb30BaTh MPHU BHINOJIHEHUHM Y4EOHBIX 3a/laHUil HAyYHO-TIONMYJSIPHYIO JIUTEpAaTypy IO OMOJIOTMH, CHPAaBOYHBIE MaTepUaibl, PECypChl
WNHurepHera;

CO3/1aBaTh MMMCbMEHHBIE U YCTHBIE COOOIEHNS, UCTIOIb3Ys MOHATUNHHBIN anmnapar u3y4aeMoro pasjesna OuoJIOTHH.

[IpenmMeTHBIE pe3yabTaThl OCBOEHHUS IPOrPaMMBbI 110 OMOJIOTHH K KOHIly 00y4YeHUs 6 6 Kiacce:

XapaKTepu30BaTh OOTAaHUKY KaKk OMOJIOTHYECKYIO HayKy, €€ pa3zesibl U CBS3H C APYTMMH HayKaMy U TEXHUKOM;

IPUBOANUTE PUMEPHI BKIIaZa poccuiickux (B Tom uucie B. B. Jlokyuaes, K. A. Tumupszes, C. I'. HaBamun) u 3apy0exHbIX y4EHBIX (B TOM
gucine P. 'yk, M. Manbnuru) B pa3Butue HayK O pacTeHHSIX;

MPUMEHSTh OMOJIOTMYECKHE TEPMUHBI U MOHATHUS (B TOM yucie: OO0TaHUKA, paCTUTENIbHAs KJIETKa, pacCTUTENIbHAs TKaHb, OpPraHbl paCTEHUH,
crcTeMa OpraHoOB PacTeHUs: KOPEHb, MOOET MOYKa, JIUCT, BUJON3MEHEHHbBIE OPTaHbl, IIBETOK, IO/, CEMsl, PACTUTENbHbIN OpraHu3M, MUHEPAIbHOE
nuTaHue, (OTOCHHTE3, JBIXaHUE, POCT, Pa3BUTHE, PAa3MHOKEHHE, KIIOH, pPa3ApaXMMOCTh) B COOTBETCTBHUHM C IIOCTAaBJICHHOM 3amayeil U B
KOHTEKCTE;

OIHCHIBATh CTPOCHHUE U JKU3HENEATEIbHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha MpUMepe MOKPHITOCEMEHHBIX WJIU I[BETKOBBIX): MOTJIOUICHHE
BOJbl U MHUHEpaJIbHOE MUTaHHe, (OTOCUHTE3, JbIXaHWE, TPAHCIIOPT BEIIECTB, POCT, Pa3MHOXKEHHUE, Pa3BUTHE, CBSI3b CTPOCHUS BEr€TaTUBHBIX U
TeHEPATUBHBIX OPraHOB PACTEHUN C UX (PYHKIUSIMH;

pa3nuyaTh ¥ OMMCHIBATDH JKUBbIE U TepOapHbIe HK3EMIUIAPBI PACTEHUH 110 3alaHHOMY IUIaHy, YaCcTH PacTeHHH Mo M300paKeHHUsIM, CXeMaM,
MOJIETISIM, MYJISKaM, pelbeHbIM TaObIuiaM;



XapaKTepu30BaTh IPU3HAKW pPACTEHUH, YPOBHM OpraHU3allMd pPacTUTEIbHOTO OpraHM3Ma, YacTU PACTEHHUM: KIETKH, TKaHW, OPIaHbI,
CUCTEMBI OPT'aHOB, OPTaHU3M;

CpaBHMBATh PaCTUTEIbHbIC TKAHU U OPTraHbl PAaCTEHUN MKy COOO0I;

BBITNIOJHATH MPAKTHYECKHE U J1abopaTOpHbIe paboThl 0 MOPGOIOTUN U (PU3UOJIOTUN PACTEHUI, B TOM YHUCIE PabOThl C MUKPOCKOIIOM C
MOCTOSIHHBIMU  ((DUKCUPOBAaHHBIMH) W BPEMEHHBIMH MHUKPOIIpENapaTaMi, HCCIEI0BaTEIbCKUE pPAa0OThl € HCIOIB30BAaHUEM MPHUOOPOB H
MHCTPYMEHTOB IIU(PPOBOH J1aOOpaTOpHUH;

XapaKTepU30BaTh MPOLIECCHl KUZHEACITEILHOCTH PACTEHUN: MOIJIOIIEHWE BOJBI MU MHHEpalIbHOE MHUTAaHHUE, (POTOCHHTE3, AbIXaHHE, POCT,
pa3BUTHE, CIIOCOOBI €CTECTBEHHOTO U UCKYCCTBEHHOTO BETE€TATHUBHOI'O PAa3MHOKEHHSI, CCMEHHOE Pa3MHOKEHHE (Ha MPUMepPe MOKPHITOCEMEHHBIX,
WJTU 1[BETKOBBIX);

BBISIBIIITh [IPUYMHHO-CJICJICTBEHHBIE CBSI3M  MEXAY CTpPOCHHEM U (QYHKIMSAMH TKaHEH ¥ OpraHoB pacTEeHWil, CTPOCHHEM U
KU3ZHENIEATEIIbHOCThIO PACTECHUN;

KJIacCU(UIIUPOBATH PACTEHUS U MX YaCTU MO Pa3HbIM OCHOBAHUSIM;

OOBSICHATH POJIb PACTEHUI B MPUPOJC M JKU3HU YeNIOBEKa: 3Ha4eHHWE (OTOCHHTE3a B MPUPOAE U B KU3HH YEJIOBEKa, OMOJIIOTHYECKOE U
XO035IIICTBEHHOE 3HaUEHHUE BUJJOU3MEHEHHBIX [T0OETOB, X035 CTBEHHOE 3HAYEHNE BET€TATUBHOI'O PA3MHOKEHUS;

MIPUMEHSATH MMOJTYyYEHHbIE 3HAHUS JIJIS1 BBIPALMBAHUS U Pa3MHOKEHHS KYJIbTYPHBIX PACTCHHUIA;

UCMOJb30BAaTh METOJIbl OMOJIOTUH: MPOBOAUTH HAOIMIOACHUS 3a PACTEHHSAMM, ONMHUCHIBATH PACTEHHMs M WX YacTH, CTaBUTh MpocTeHInne
OMOJIOTMYECKHE ONBITHI U AKCIIEPUMEHTHI;

coOmro1aTh MpaBuiia 0€30MacHOTO TPY/Ia MpU padoTe ¢ YIYEOHBIM U JIA0OPaTOPHBIM 000PYAOBAHUEM, XUMHUYECKOM TTOCYI0M B COOTBETCTBUU
C MHCTPYKIMSIMHU Ha YPOKE ¥ BO BHEYPOUHOH €ATEIbHOCTH;

J€MOHCTPHPOBATh Ha KOHKPETHBIX NMPUMEpax CBsI3b 3HaHUI OMOJIOTUHU CO 3HAHMSIMU IO MaTeMaTUKe, reorpaguu, TEXHOIOTUH, TPEIMETOB
T'YMaHUTApHOTO IUKJa, Pa3IMYHBIMUA BUJIAMU UCKYCCTBA;

BIIQJIETh MpUEMaMu pabOThI ¢ OMoJIOTHUecKoi nHpopMaIueit: GopMyIMpoBaTh OCHOBAHMS ISl U3BJICUEHUS M 0000IICHUST MHPOpMALIUK U3
JIBYX UCTOYHHMKOB, IPe0OPa30BbIBATH HHPOPMALIUIO U3 OJJHON 3HAKOBOI CUCTEMBI B JPYTYIO;

CO3J1aBaTh MMCbMEHHBIE U YCTHBIE COOOIECHHS, UCTIONb3Ys MOHATHIHBIN anmapaT u3y4aeMoro pasjena OHoJoruu.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPaAMMBI 110 OMOJIOTHH K KOHILY 00y4eHus ¢ 7 Kaacce:

XapaKTepu30BaTh MPUHLHUIIBI KiIacCU(PHUKAIMN pPAaCTEHUI, OCHOBHBIE CHUCTEMAaTHYECKHWE TPYIIbl pacTeHUH (BOIOPOCIH, MXH, IUIAyHBI,
XBOIIIH, TATIOPOTHUKHU, TOJIOCEMEHHBIE, TOKPHITOCEMEHHbBIE HIIN [IBETKOBBIE);

NPUBOANUTE MPUMEPHI BKJIaga poccuiickux (B Tom uncine H. WM. Basunos, 1. B. Muuypun) u 3apy0exssix (B Tom uucne K. Jlunnei, JI.
[Tactep) yu€HbIX B pa3BUTHE HAYK O pacTEHHX, rpudax, TUIIaifHIKaX, OaKTepusX;



PUMEHATH OMOJIOTHYECKUE TEPMHUHBI M TIOHATHS (B TOM YHUCIe: OOTaHMKA, SKOJIOTUSI PACTEHH, MUKOJIOTHS, OAKTEPHUOJIOTHS, CHCTEMATHKA,
[[ApCTBO, OT/EN, KJIAacC, CEMEUCTBO, pOJ, BUM, KU3HEHHas (hopMma pacTeHHid, cpela OOMTaHHs, PACTHUTEIBHOE COOOIIECTBO, BBICIIME PACTEHUS,
HUBIIUE PACTEHUs, CIOPOBBIE pPACTEHUS, CEMEHHBbIE pACTeHHs, BOJOPOCIH, MXH, TIUIAyHbI, XBOULIM, MAaNOPOTHUKU, TOJOCEMEHHBIE,
MOKPBITOCEMEHHbBIE, OaKTEepUU, TPUOBI, JIMIIAHHUKN) B COOTBETCTBUU C IMIOCTABJICHHOH 3a7aueii 1 B KOHTEKCTE;

pa3nuyaTh U ONHUCHIBATH JKUBBIE U TepOapHBIC SK3EMIUISIPbl PACTEHUH, YaCTH PACTCHHUN MO M300pakEHUSAM, CXeMaM, MOAECISAM, MYJIsKaM,
penbedHbIM TabaUIaM, TPUOBI IO H300PAKEHUAM, CXEMaM, MYJsDKaM, OaKTepUHU IO U300paKEHUSIM;

BBISIBJISITH MPU3HAKH KJIACCOB MOKPHITOCEMEHHBIX UITU IIBETKOBBIX, CEMEHUCTB JIBYIOJIbHBIX U OJIHOJIOJIbHBIX PACTEHUN;

OTIPE/ICTISATh CUCTEMATHUYECKOE MOJIOKEHHWE PACTUTEIBHOTO OpraHu3Ma (Ha MpUMEpe MOKPHITOCEMEHHBIX, MU LBETKOBBIX) C MOMOIIBIO
ONPEIEIUTEBHON KapTOUKH;

BBITIOJIHATH MPAKTUYECKHE U JIAOOpAaTOpPHBIE PaOOTHI MO CUCTEMATHKE PACTEHHA, MHUKOJIOTMH M MHKPOOMOJIOTHH, B TOM YHCJE pabOTHI C
MHUKPOCKOIIOM C MOCTOSHHBIMU ((PUKCHPOBAHHBIMH) M BpPEMEHHBIMU MHUKpOIIpENapaTaMu, HCCIeI0BaTeNbCKUE PAOOTHl C HCHOJIB30BaHUEM
pruOOpPOB U HHCTPYMEHTOB HU(PPOBOIl TabopaTopuu;

BBIJICJIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS U KHU3HEIEATSIbHOCTH pacTeHU, OaKTepHii, TpHOO0B, JUIIAIHUKOB;

MIPOBOJIUTH ONKCAHHWE M CPAaBHUBATh MEXKAY COOOH pacTeHwsi, TpuObl, JTUINAHHUKN, OaKTEpHH 10 33aJaHHOMY IUIaHy, JAeNaTh BHIBOABI Ha
OCHOBE CPaBHEHUS;

OMUCHIBATh YCIOKHEHHE OPraHU3alMU PACTEHUI B X0OJI€ BOJIIOIIMU PACTUTEIBHOIO MUpa Ha 3eMIIE;

BBISIBJISITH YEPTHI MPUCIIOCOOIEHHOCTH PAaCTEHUH K Cpelie OOUTaHMsl, 3HAU€HUE 3KOJOTUYECKHUX (PaKTOPOB JJIsl PACTEHUI;

XapaKTepU30BaTh PACTUTENIbHBIE COOOIIECTBA, CE30HHBIE M IOCTyNaTelbHbIE HW3MEHEHUS PACTUTEIbHBIX COOOIIECTB, PACTUTEIbHOCTH
(pacTUTENbHBII MOKPOB) MPUPOJAHBIX 30H 3€MIIH;

MPUBOAUTH IPUMEPHI KYJIbTYPHBIX PACTEHUN U UX 3HAYEHUE B )KU3HU YEJIOBEKA, IOHUMATh IPUYMHBI U 3HATh MEPHI OXPaHbl PACTUTEIBLHOTO
Mupa 3emiiu;

pacKpbIBaTh POJIb paCTEHUM, TPUOOB, JIMIIIAWHUKOB, OAKTEpUl B IPUPOAHBIX COOOIIECTBAX, B XO3SMCTBEHHON JIEATETLHOCTH YEJIOBEKA U €T0
IIOBCEIHEBHOM JKH3HY;

JIEMOHCTPHPOBATh HA KOHKPETHBIX MPUMEpax CBSA3b 3HAHUU MO OMOJOTHH CO 3HAHUSMU 10 MaTeMaTHKe, (hu3uKe, reorpaduu, TEXHOIOTHH,
JIUTEpaType, U TEXHOJIOTUH, IPEIMETOB T'YMaHUTAPHOT'O LIUKJIA, Pa3JIUYHBIMUA BUIAMH UCKYCCTBA;

MCIOJIb30BaTh METO/IbI OMOJIOTHUHU: TPOBOJAUTH HAOIIOACHUS 32 PaCTCHUSMH, OaKTepUsIMH, rpruOaMu, IMIIafHUKaMU, ONTUCBHIBATh UX, CTABUTH
MPOCTEHIINE OMOJIOTHYECKUE OTIBITHI M SKCIIEPUMEHTHI,

co0uroaTh npasuiia 6€30MacHOro Tpyaa Mnpu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BaHUEM, XUMUYECKON TIOCYJOH B COOTBETCTBUU
C MHCTPYKLMSIMU HA YPOKE U BO BHEYPOUHOU JI€ATENbHOCTH;



BIIQJICTh TpuéMaMu paboThl ¢ WHpopMaIuei: GopMynpoBaTh OCHOBAHMS IS U3BICYCHUS U 000O0IICHUS WH(POPMAIMU U3 HECKOIBKUX
HCTOYHUKOB (2—3), mpeoOpa3oBbIBaTh HHPOPMALMIO U3 OJHON 3HAKOBOM CUCTEMBIB JIPYTYIO;

CO3/1aBaTh MHCbMEHHbIE M YCTHBIE COOOIICHHS, HCHONb3ys MOHATUHHBINA amnmapar HM3y4aeMoro pasjena OMOJIOTHMH, CONPOBOXKIATh
BBICTYIIJICHUE IPe3eHTaluel ¢ yuéToM 0COOEHHOCTEH ayJUTOPUN O0yJaroIuXCs.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPAMMBI 110 OMOJIOTHH K KOHILY 00y4eHus 6 8 Kacce:

XapaKTepU30BaTh 300JI0THIO KaK OMOJIOTHYECKYIO HayKy, €€ pa3/ienbl U CBA3b C IPYTMMHU HAyKaMu M TEXHUKO;

XapaKTepu30BaTh MPUHIUIIEI KIACCU(PUKALIMY )KUBOTHBIX, BUJ| KAK OCHOBHYIO CUCTEMAaTHUYECKYI0 KaTEerOpUI0, OCHOBHBIE CUCTEMATHUYECKHE
IPYIIIBI )KUBOTHBIX (IIPOCTEHININE, KUILIEYHOIOIOCTHBIE, TNIOCKHE, KPYTJIble H KOJIbUaThle YEPBHU, YWICHUCTOHOTUE, MOJUTFOCKH, XOPIOBbIE);

MPUBOANTH TPUMEPHI BKiIaga poccuiickux (B ToMm yncie A. O. Kosanesckwuii, K. . CxpsiOun) u 3apyOexHbIx (B ToMm uncie A. JIeBeHTYK,
XK. KroBbe, O. 'ekkenb) yu€HbIX B pa3BUTHE HAYK O )KUBOTHBIX;

IPUMEHATh OMOJIOTMYECKHE TEPMHUHBI U MOHTUSA (B TOM YHCIIE: 300JI0THUS, SKOJOTHs KHUBOTHBIX, 3TOJIOTHS, IAJIC0300JI0THs, CUCTEMAaTHKa,
LAPCTBO, THUI, OTPAJ, CEMEUCTBO, POJ, BUJ, )KUBOTHAs KJIETKA, )KUBOTHAs TKaHb, OpraH KMBOTHOTO, CUCTEMbI OPraHOB XMBOTHOIO, )KMBOTHBII
OpraHu3M, MUTaHUE, JIBIXaHUE, POCT, pa3BUTHE, KPOBOOOpAIIEHHE, BBIJICIICHNE, ONIOPa, JBIKEHUE, Pa3MHOXKECHUE, TTAPTCHOTEHES, Pa3IpaKMMOCTh,
peduiexc, opranbsl 4yBCTB, IOBEJCHUE, Cpela OOMTaHUSs, IPHPOTHOE COOOIIECTBO) B COOTBETCTBHH C TIOCTABJICHHOW 3a7aueil U B KOHTEKCTE;

pacKkpbiBaTh OOIME MPHU3HAKU JKMBOTHBIX, YPOBHU OpraHU3allMy >KMBOTHOTO OpraHM3Ma: KJIETKH, TKaHU, OpraHbl, CUCTEMbl OPraHOB,
OpraHu3M;

CpaBHMBATh KUBOTHBIE TKAHU M OPraHbl ’KUBOTHBIX MEXKIY COOO;

OIHCHIBATh CTPOEHUE U KHU3HEIESATEIbHOCTD )KUBOTHOTO OPraHK3Ma: ONOpYy U JBUKEHHE, IUTaHUE U MUILIEBApEHUE, JbIXaHHE U TPAHCIOPT
BELIECTB, BBIACIECHUE, PETYIISILMIO U ITIOBEICHNE, POCT, PA3MHOKEHUE U Pa3BUTHE;

XapaKTepu30BaTh IPOLECCH KHU3HEIEATENbHOCTH >KMBOTHBIX H3Y4aeMbIX CHCTEMaTHMUYECKMX TpYMI: IBM)KEHHE, MUTaHWE, IbIXaHUe,
TPAHCIOPT BELLECTB, BBIJCIEHUE, PETYIISIHIO0, IOBEJEHUE, POCT, pa3BUTHE, PA3MHOKEHUE;

BBISIBJISITH NIPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXKIY CTPOCHHEM, >XU3HEAEATEIbHOCThIO U Cpeloid OOMTaHHUS >KUBOTHBIX H3Y4aeMbIX
CHCTEMaTUYEeCKUX TPYI;

pa3nuyaTh U ONMUCHIBATh KUBOTHBIX M3Y4ae€MbIX CUCTEMAaTHUYECKUX IPYIII, OTAEIbHBIE OpPraHbl U CUCTEMbl OPTaHOB IO CXEMaM, MOJIEISIM,
MYJISDKaM, pesibe(pHBIM Tal0aMIIaM, MPOCTEHIINX — [0 U300pakeHUSIM;

BBISIBJISITH MPU3HAKK KJIACCOB YWIEHHUCTOHOTUX U XOPJIOBBIX, OTPSII0B HACEKOMBIX U MJIEKOIUTAIOIINX;

BBITNIOJIHATH MPaKTUYECKUE U JiabopaTopHble pabOThl MO MOP(OIOrHH, aHATOMUHU, (PU3UOJOTHM U MOBEIECHUIO KUBOTHBIX, B TOM UHUCIIE
paboOTBl C MHUKPOCKONIOM C TOCTOSIHHBIMH ((DPUKCHPOBAaHHBIMH) M BpPEMEHHBIMH MHKpOIpenapaTaMy, HCCIIEA0BaTeIbCKUE paboThl C
UCMOJIb30BaHUEM NTPHOOPOB U MHCTPYMEHTOB I (PPOBOI 1abOpaTOpuH;

CpaBHMBATH MPEICTABUTENIEH OTIEIbHBIX CHCTEMAaTHUYECKHUX TPYIII dKUBOTHBIX U JIeNIaTh BBIBObI HA OCHOBE CPABHEHUS;



KJ1acCU(UIIMPOBATH KUBOTHBIX HA OCHOBAaHUHM OCOOCHHOCTEH CTPOCHUS;

OIHCHIBATh YCIOXKHEHHE OpraHU3alluy )KMBOTHBIX B XO/1€ SBOJIIOLIMH KUBOTHOI'O MUpa Ha 3eMJI€;

BBISIBJIATH YEPThI IPUCIIOCOOIEHHOCTH )KUBOTHBIX K Cpeie OOMTaHMs, 3HaUE€HUE SKOJIOTUYECKUX (DAKTOPOB JUIsl dKUBOTHBIX;

BBISIBJIATh B3aUMOCBSI3H )KMBOTHBIX B IPUPOAHBIX COOOIIECTBAX, LI MUTaHUS;

yCTaHABJIMBATh B3aUMOCBSI3H KHUBOTHBIX C PACTCHUSMH, IPUOaMH, IMIIAHHUKAMHU 1 OaKTEPHsIMH B IPUPOAHBIX COOOIIECTBAX;

XapaKTepU30BaTh )KUBOTHBIX MPUPOJHBIX 30H 3€EMJIM, OCHOBHBIE 3aKOHOMEPHOCTH PaclpOCTPAHEHUS )KUBOTHBIX 110 IUIAHETE;

PacKpbIBaTh POJIb KUBOTHBIX B IPUPOHBIX COOOLIECTBAX;

pacKpbIBaTh POJb JOMAIIHUX M HENPOLYKTHBHBIX >KMBOTHBIX B JKU3HU 4YEJIOBEKA, POJIb IPOMBICIOBBIX >KMBOTHBIX B XO3SIMICTBEHHOH
JeSITEIbHOCTH YEJIOBEKA U €0 MOBCEIHEBHON KU3HU, OOBSICHITH 3HAUEHUE )KUBOTHBIX B IPUPOJIE U KU3HU YEJIOBEKA;

MMETh MPEJCTABIEHUE O MEPOIIPUATHSIX IO OXpaHE KUBOTHOI'O MUpPa 3eMIIN;

J€MOHCTPHPOBATh HAa KOHKPETHBIX NpHMEpax CBA3b 3HAHUI 1O OMOJIOTMM CO 3HAHMSMU IO MaTeMaTukKe, (PU3UKE, XUMHUH, reorpaduu,
TE€XHOJIOTUH, TPEAMETOB TYMaHUTAPHOT'O LIUKJIOB, PAa3JIMYHBIMU BUAAMH UCKYCCTBA;

HCIOJIb30BaTh METOJAbl OMOJIOTMU: IPOBOAUTH HAOMIOAEHMS 3a >KMBOTHBIMU, OIUCBHIBATH JKMBOTHBIX, MX OpPraHbl U CHUCTEMbI OpPraHOB;
CTaBUTb NPOCTEUIINE OMOJIOTUYECKUE ONBITHI U SKCIIEPUMEHTHI;

co0uro1aTh npasuiia 6€301acHOro TpyAa Mnpu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BaHUEM, XMMUYECKOH MOCY0H B COOTBETCTBUU
C MHCTPYKIMSIMHU Ha YPOKE ¥ BO BHEYPOUHOH €ATEIbHOCTH;

BJIa/IETh NpuémMamu paboThl ¢ nHpopManuen: popMyIHpoBaTh OCHOBAHUS JUIsl U3BJICUEHUS U 0000IIeHNs] HHPOPMAIIUN U3 HECKOIBbKUX (3—
4) NCTOYHUKOB, IPe0Opa30BIBaTh HH(POPMALIHIO U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3JlaBaTh NMHMCbMEHHBbIE M YCTHBIE COOOIIECHHS, HCMONb3ysd MOHATUHHBIA ammapaT HM3y4aeMoro pasjena OHOJIOTHH, COIPOBOXKAATH
BBICTYIIJICHHUE TIpe3eHTaluel ¢ yuéToM 0COOEHHOCTEH ayTUTOPUN 00yJaroIuXcs.

[IpenmMeTHBIE pe3yabTaThl OCBOEHHUS IPOrPaMMBI 110 OMOJIOTMH K KOHIly 00y4eHus ¢ 9 knacce:

XapaKTepu30BaTh HAYKH O YEJIOBEKE (aHTPOIIOJIOTHIO, AHATOMUIO, (PU3HOJIOTHIO, MEAUIIMHY, TUTHEHY, SKOJIOTHIO YEJIOBEKA, IICUXOJIOTHIO) U
UX CBSI3U C IPYTMMH HayKaMU U TEXHUKOM;

OOBSICHATH TMOJIOKEHHE 4YellOBeKa B CHCTEME OpraHMYeCcKOro MHpa, €ro MPOMUCXOXKJIEHHE, OTIUYMS 4YeloBeKa OT IKHBOTHBIX,
MPUCIIOCOOTIEHHOCTD K PA3TUYHBIM SKOJIOTHYECKUM (haKkTOpaM (UeIoBeUeCKHe pachl U aJalTUBHbIEC THIIBI JIFOJEH), pOJICTBO YEIOBEYECKUX pac;

MPUBOJUTH MpUMephl Bkiaga poccuiickux (B ToMm umcie M. M. Ceuenos, U. II. IlaBnos, . YI. MeunukoB, A. A. Yxromckuii, I1. K.
AHoxuH) 1 3apy0OexHbIX (B ToMm uucie Y. ['apseii, K. bepnap, JI. ITacrep, Y. [lapBuH) y4€HBIX B pa3BUTHE MPEICTaBICHUNA O MPOUCXOXKICHUH,
CTPOEHMH, KUZHEAECATEIbHOCTH, IOBEIEHNH, SKOJIOTUH YEJI0BEKA,

NPUMEHATh OMOJIOTHYECKUE TEPMHMHBI M MOHATUS (B TOM YHCIE: IIUTOJIOTUS, TUCTOJOIHs, aHATOMMS 4elloBeKa, (PU3MOJIOTHS YeTOBEKa,
TUTHMEHa, aHTPOIOJIOT S, SKOJIOTHS YeJIOBEKa, KJIeTKa, TKaHb, OpraH, CUCTEMa OPraHOB, MUTAaHUE, JbIXaHUE, KPOBOOOpaIleHne, 0OOMEH BEIIECTB U



IIPEBPALIEHUE SHEPTUH, ABH)KEHUE, BBIIEICHUE, POCT, PAa3BUTHUE, IOBEJCHHUE, PA3MHOKEHUE, PAa3IpakKUMOCTh, PETYJISILMs, TOMEOCTa3, BHYTPEHHSA
cpela, IMMYHHUTET) B COOTBETCTBUU C [TIOCTABJIEHHOM 3a/1a4€il U B KOHTEKCTE;

IIPOBOJIUTH OIMCAaHUE 110 BHEIIHEMY BHIY (M300pa’Ke€HHIO), CXeMaM OOLIMX MPHU3HAKOB OPraHM3Ma YeJIOBEKa, YPOBHEH €ro opraHu3aliu:
KJICTKH, TKAHH, OPTaHbl, CUCTEMbl OPTaHOB, OPTaHU3M;

CpaBHMBATh KJIETKM pa3HbIX TKaHEW, rpynI TKaHEW, OpraHbl, CUCTEMbl OPraHOB YEJIOBEKA; IPOLIECCHl JKU3HEAEATEIbHOCTU OpraHu3Ma
4eJI0BEKA, JIeJaTh BbIBObI HA OCHOBE CPABHEHUS;

pasnuyaTth OMOJIOIMYECKM AaKTHUBHBIE BelleCTBA (BUTAaMHHBI, (DEPMEHTHI, TOPMOHBI), BBIABIATH UX pOJb B Ipoliecce OOMEHa BELIECTB U
IIPEBpAILEHUs] SHEPTUH;

XapaKTepu30BaTh OMOJIOIMUYECKHUE IPOLIECChl: OOMEH BEIIECTB U IPEBPALLEHUE IHEPIHM, MUTAHUE, JIbIXaHUE, BBIJIEICHHE, TPAHCHOPT
BELIECTB, IBUKEHHUE, POCT, PErYJISIUs PYHKIMM, IMMYHUTET, IOBEIEHUE, PA3BUTHE, PA3MHOXKEHHUE YEIIOBEKA;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3U MEXKIY CTPOCHHUEM KIIETOK, OPIaHOB, CUCTEM OPraHOB OpraHU3Ma uesloBeKa M UX (PYHKIUAMH,
MEX]y CTPOCHUEM, KHU3HEAEATEIHOCTBIO U Cpeloil 0OUTaHUS YETIOBEKa;

MPUMEHSATH OMOJIOTHYECKIE MOJICNIN ISl BBISIBJICHHUS OCOOCHHOCTEH CTPOCHUS U (PYHKIIMOHUPOBAHHS OPTaHOB M CUCTEM OPTaHOB YEJIOBEKa,

OOBSICHATH HEUPOTYMOPAIIBHYIO PETYJISIHIO MPOLIECCOB KU3HECSTEIPHOCTH OPraHN3Ma YeI0BEeKa;

XapaKTepu30BaTh U CPaBHUBATh O€3yCIIOBHbBIE U YCJIOBHBIE pe(IIeKchl, HACIEICTBECHHbIE M HEHACJIEICTBEHHbIC MPOrpaMMbl HOBEJCHHUS,
0COOEHHOCTH BBICIIEH HEPBHOW JESTENbHOCTH YEJOBEKa, BUABI MOTPEOHOCTEH, MaMATH, MBIIUICHUS, PE4YM, TEeMIIEPaMEHTOB, 3MOILMM, CHa,
CTPYKTYPY (PYHKIIMOHAIBHBIX CUCTEM OpPraHKW3Ma, HAIIPABJIEHHBIX Ha TOCTUKEHUE MOJIE3HBIX MPUCIIOCOOUTENbHBIX PE3YNbTATOB;

pa3iauyaTh HAacJIeACTBEHHbIE U HEHACeACTBEHHbIE (MH(EKIINOHHbIE, HENH(EKIIMOHHBIE) 3a00I€BaHMs YEJIOBEKA, OOBICHITh 3HAUEHUE MEp
npodUIAKTUKY B IPEAYNPEXKICHUH 3a00JI€BaHUN YEI0BEKa,;

BBINOJIHATE MPAKTUYECKHE M JTabopaTOpHbIE PabOTHl MO MOPQOJIOTHM, aHATOMHUH, (U3HOJIOTHU U TMOBEJICHHIO YEJIOBEKa, B TOM YHUCIIE
paboTBl C MHUKpPOCKOIIOM C TIOCTOSIHHBIMU ((DUKCHpOBAaHHBIMH) M BPEMEHHBIMM MHUKpOIpEnaparaMu, HCCIeI0BaTeIbCKUEe pPadoThl ¢
HCIOJIb30BaHNEM PUOOPOB U UHCTPYMEHTOB LIM(PPOBOI 1aboparopuu;

pelars KayeCTBEHHBIE M KOJIMYECTBEHHBIE 3aJaud, HUCIOJb3Yysl OCHOBHBIE IIOKA3aTEIM 3A0POBbsl UEIOBEKA, IPOBOAUTH PAcCUEThl U
OLIEHMBATH MIOJIyYEHHBIE 3HAUCHUS;

apryMEHTHPOBaTh OCHOBHBIE€ NPUHIUIBI 3J0pOBOr0 00pa3a KHM3HHM, METOAbl 3alllUThl M YKPEIUIEHUS 3]I0pOBbS YEJOBEKa:
cOamaHCUpOBAaHHOE MUTAHUE, COOJIIO/IEHUE MPABUJ JINYHOW TMTUEHBI, 3aHATUS (PU3KYIBTYpOil U CIIOPTOM, pallMOHANIbHASI OpraHMU3alMs TpyJa U
MOJIHOLIEHHOT'O OTJIbIXa, TO3UTUBHOE 3MOIIMOHATILHO-TICUXUUYECKOE COCTOSIHUE;

UCIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS U YMEHUS /ISl COOTIOIEHUS 3I0pOBOTr0 00pa3a *HU3HH, COATaHCUPOBAHHOTO MUTaHUs, (pU3nuecKon
aKTUBHOCTH, CTPECCOYCTOMUNBOCTH, [Tl UCKIIIOUEHMS BPEHBIX MPUBBIUEK, 3aBUCUMOCTEH;



BJIa/IETh NIpUEMaMU OKa3aHMs MEPBOM MOMOLIM YEJIOBEKY IIPH IIOTEPE CO3HAHUS, COJTHEUYHOM U TEIJIOBOM yJape, OTPaBICHUH, YTOIUIEHUH,
KpOBOTEUYEHHH, TPaBMaxX MATKUX TKaHEH, KOCTEH CKelleTa, OpPraHOB UyBCTB, 0KOr'aX U OTMOPOKEHMSIX;

JEMOHCTPUPOBAaTh Ha KOHKPETHBIX MPHUMEpPAx CBA3b 3HAHMI HAYK O YEJIOBEKE CO 3HAHUSAMH IPEIMETOB E€CTECTBEHHO-HAYYHOIO M
T'YMaHUTApHOT'O IIUKJIOB, PA3JINYHBIX BUIOB UCKYCCTBA, TEXHOJIOTHUH, OCHOB 0€30MaCHOCTH JKU3HEIEATENbHOCTH, (PU3NUECKON KYJIbTYPHI;

MCIOJIB30BATh METO/IbI OMOJIOTHU: HAOII0AaTh, U3MEPSITh, ONMCHIBATH OPTaHU3M YEJIOBEKA U MPOIIECCHI €r0 JKU3HEACATEeIbHOCTH, TIPOBOIUTH
MPOCTEUIINE UCCIIEIOBAaHHS OPTaHN3Ma YEI0BEKa U OOBACHATH UX PE3YIbTATHI,

co0roAaTh npaBuia 0€30MacHOro Tpyaa npu padboTe ¢ y4eOHbIM U JIabopaTOPHBIM 000PYIOBaHUEM, XUMHUUECKON MOCY/I0H B COOTBETCTBUU
C MHCTPYKLMSMHU HA YPOKE U BO BHEYPOUHOU J1€ATEIbHOCTH;

BJIQJICTh Mpu€MamMu padoThl ¢ HHpopManuen: GopMyIHpoBaTh OCHOBAHUS JIJISl U3BJICUCHHS M 0000IeHNS HH(POPMAITUN U3 HECKOJIbKUX (4—
5) HCTOYHUKOB; MPE0OPa30BBIBATH HH(DOPMAIHIO U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh MHCbMEHHBIE U YCTHBIE COOOINEHHUS, HWCIIOJIb3Yys TOHSATUHHBIA ammapar M3y4eHHOro pasjena OHOJOTHH, COIMPOBOXKAATH
BBICTYIUICHHE MIPE3EHTALNEH ¢ YYETOM OCOOCHHOCTEN ayAUTOPUH 00YJarOIIUXCS.



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 buonorus — Hayka o %UBOW IpUPOJIE 4 bubmmorexa [TOK
K PHPOA https://m.edso0.ru/7f413368
. bubnuotexa [JOK
2 MeTozbt H3yHIeHis FKUBOH MPHPOLEL 4 1 https://m.edsoo.ru/7f413368
. bubnuotexa [JOK
3 Opranu3mMbl — Tela KUBOU MPUPOBI 10 15 https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
4 Opranu3Me! i cpeia 0OHTaHHA 6 05 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
° Tpupossrie coodmectsa 0 05 https://m.edsoo0.ru/7f413368
bu6nmoreka [IOK
0 KuBast MPHPOJA 1 HeoBeK 3 https://m.edso0.ru/7f413368
bu6mmoreka [JOK
! Peseperioe Bpens 1 https://m.edso0.ru/7f413368
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 3.5
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6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
. bub6nmoreka [IOK
1 PacTuTemb b OpratHM 8 15 https://m.edsoo.ru/7f4148d0
5 Crpoenue u MHOroobpasue 11 35 bubnuoreka [IOK
IIOKPBITOCEMEHHBIX PACTEHHUU ' https://m.edsoo.ru/7f4148d0
3 JKuzHenesaTeabHOCTh paCTUTEIHLHOTO 14 3 bubnunoreka LIOK
Opranu3ma https://m.edso00.ru/7f4148d0
bubnunoreka LIOK
4 Pesepetioe Bpes L https://m.edso0.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 0 8
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7 KJIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
. bu6mmoreka [IOK
1 CucremaTuueckue rpymnisl pacTeHUun 19 4.5 https://m.edsoo.ru/7f416720
2 Pa3BuTHE pacTUTEIHFHOrO MHpa Ha 3emiIe 2 bubmorexa HOK
p P https://m.eds00.ru/7f416720
3 Pactenus B mpUpOIHBIX COOOIIECTBAX 3 bubmorexa [JOK
pHpoA - https://m.eds00.ru/7f416720
bu6mmorexa [IOK
4 Pacremitit 1 venosex 3 https://m.edso00.ru/7f416720
. bubnuorexa [JOK
5 ['pule1. JInmainuku. bakrepun 7 2 httos://m.edsoo.ru/7f416720
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 6.5
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m KonTpoabubie IIpakTuuyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
. bub6nmoreka [IOK
1 /KuBOTHEIH Opranusm 4 05 https://m.edso0.ru/7f418886
5 CtpoeHne U )KU3HEAEATESIbHOCTh OpraHu3Ma 12 3 bu6nmorexa LIOK
>KMBOTHOTO https://m.edso0.ru/7f418886
3 OCHOBHBIE KaT€rOpUU CUCTEMATUKHU 1 bubmmoreka [JOK
JKMBOTHBIX https://m.edsoo.ru/7f418886
4 OIHOKIIETOYHBIC KUBOTHEIC - IIPOCTEHIIINE 3 1 bubmorexa OK
A P https://m.edsoo.ru/7f418886
5 MHOrOKJIETOYHBIC >KUBOTHEIE. 5 1 bubnunoreka LIOK
KumeunononocTHeie https://m.edsoo.ru/7f418886
bu6mmoteka IIOK
6 [Imockue, Kpyrible, KOJIbYaThle YEPBU 4 1 https://m.edsoo.ru/7f418886
bubmmoteka IIOK
! Haenucrouorue 6 . https://m.edsoo.ru/7f418886
bu6mmoteka IIOK
8 Mosumockn 2 05 https://m.eds00.ru/7f418886
bu6mmoteka IIOK
d Xoprossie 1 https://m.edsoo.ru/7f418886
bubnmnorexa LIOK
10 PriGer 4 . https://m.edsoo.ru/7f418886
11 3eMHOBOIHBIE 3 bubmorexa HOK

https://m.edso0.ru/7f418886
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bubnunorexa LIOK

12 IpecMmbIKarommecs 3 https://m.eds00.ru/7f418886
13 Mtuis: 4 . ]r?tptlpij?ﬁ:;(szggﬁfmssse
14 Miekonuraromue 7 1 E;i?ﬁf:;;gﬁﬁfMBB%
15 PazButue )xuBOTHOrO MUpa Ha 3emJie 4 0.5 ﬁg&?ﬁ;f:;gg};f 118886
16 JKuBoTHBIE B IPUPOTHBIX COOOIIECTBAX 3 E;I[iHE;T:;(;? 8/I§f4]_8886
17 JKuBOTHBIE 1 YeIOBEK 3 Eﬂ?ﬁggg;ggﬁmmsse
18 PesepBroe Bpemst 2 ﬁ;ﬁi?;r?f:;igrou/ﬁfﬂ%%
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 115
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9 KJIACC

KoanuecTBo 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM nuu(posBLIe
Ne n/m P Konrpoabnsie IIpakruyeckue (mupp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
. bu6mmoreka [IOK
1 Henosex — GrocoumanbHbii Bu 3 https://m.edsoo.ru/7f41aa8c
bubmunorexa [JOK
2 CTpyKTypa Opranusma uenosexa 3 1 https://m.edsoo.ru/7f41aa8c
. bubnuorexa [JOK
3 Heliporymopaitbuas perysius 8 0.5 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
4 Onopa n AswierHe S 2 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
5 Buyrpennss cpena opranusma 4 0.5 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
6 Kposoobpamerme 4 L5 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
! Hbrxanie 4 1 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
8 Turanue u mamesapenne 6 1 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
9 OOMeH BelecTB U MpeBpaIieHue YSHEPTruu 4 15 https://m.edsoo.ru/7f41aa8c
bu6mmorexa [IOK
1 K 2
0 oxa S https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
11 Brienenne 3 1 https://m.edsoo.ru/7f41aa8c
12 Pa3mHoxkeHue u pazputue 5 0.5 bubnnorexka [JOK
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13

14

15

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

OpFaHH YYBCTB U CCHCOPHBIC CUCTEMBI

HOBG,HeHI/IC U IICUXHUKa

YenoBek U OKpyXKarolias cpenia

68

1.5
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