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INOACHUTEJBHAS 3AIIUCKA

[IporpamMmMa 1o OHOJOTHMH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlIeHa Ha
OCHOBE TpeOOBaHMU K pE3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOrpamMmbl
OCHOBHOTro o0mero odpazoBanus, npenacraBieHHbIx B I'OC OO0, a Takxke denepanbHOl
paboueil mporpaMMbl BOCITUTAHUSI.

[IporpaMmMa 1o OwuonoruM HampaBieHa Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHON
IPAMOTHOCTH O0YYarOUIMXCsl U OpraHr3aliio U3y4YeHUs] OMOJIOTUH Ha JAESITEIbHOCTHON OCHOBE.
B mporpamme mo OHOJOTHU YYUTHIBAIOTCS BO3MOKHOCTH YYEOHOrO MpEeAMETa B pean3aluu
tpeboBanuit ®I'OC OO0 Kk MIaHUPYEeMbIM JUYHOCTHBIM U METANpPEeIMETHBIM pe3yJbTaTaM
oOydeHHUs, a TaKKe peanus3als MEXKMPEIMETHBIX CBS3€H €CTeCTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOTO 0O0IIIET0 00pa30BaHMs.

B nporpamme mo OMOJOrMM ONPEAENAIOTCS OCHOBHBIE LIENM H3Y4YEHHMs] OMOJOTMHM Ha
YPOBHE OCHOBHOTO OOIIIETO0 00pa30BaHus, IUIAHUPYEMbIE PE3YIIbTaThl OCBOEHHUS TPOrPAMMBI 10
OMONOTMM: JIMYHOCTHBIE, MeETanpeaMeTHble, NpeaMeTHble. [IpenMeTHble MIIaHUpyEMbIE
pe3ynbTaThl JaHBI ISl KaXKAO0TO ro/1a U3y4eHus OUOJIOTHH.

buonorus pa3BuBaeT MpeCTaBICHUS O MO3HABAEMOCTH >KMBOM NMPUPOJBI U METOAax €€
NO3HAHMSI, MO3BOJISIET CPOPMUPOBATH CUCTEMY HAYUHBIX 3HAHUM O )KUBBIX CUCTEMAaX, YMEHUS
UX MMOJy4aTh, IPUCBAUBATH U IPUMEHSTD B )KU3HEHHBIX CUTYAIIHSIX.

buonornyeckas mNOATOTOBKAa OOECHEYMBAET IMOHMMAaHHE OOYYAarOUIMMUCS HayYHBIX
IPUHIIUIIOB YE€JIOBEYECKOM AESATENBHOCTH B MPUPOJE, 3aKJIAIbIBAET OCHOBBI SKOJOTMYECKOU
KYJbTYPBI, 3I0pOBOr0 00pa3a *KHU3HHU.

[enssmMu n3ydeHus: GMOIOTUU HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS SBIISIFOTCS:

dbopMUpOBaHHE CHUCTEMBl 3HAaHUH O TMpHU3HAKaX M Ipoleccax KU3HEIEATEIbHOCTH
OMOJIOTMYECKUX CUCTEM PA3HOTO YPOBHS OpraHU3allNH;

(bopMHpOBaHUE CHCTEMBbI 3HAaHUNW 00 OCOOEHHOCTSX CTPOEHHUSA, >KU3HEACSITEIbHOCTU
OpraHu3Ma 4eJIOBEKa, YCIOBUAX COXPAHEHUS €ro 310POBbS;

dbopMUpOBaHHE YMEHHMHM TPUMEHATh METOAbl OMOJOTHYECKOW HAyKu I H3YYCHHS
OMOJIOTMYECKUX CHUCTEM, B TOM YHCJIE OPraHU3Ma YeJI0BEKa;

(dbopMHpOBaHWE YMEHHWI MCIOJIb30BATh MH(OPMAIMIO O COBPEMEHHBIX JOCTHKEHUAX B
obmactu Ouonoruum i OOBACHEHMS] TMPOIECCOB U SIBJICHUW JKMBOM MPUPOIBI U
KU3HEACITEIbHOCTH COOCTBEHHOTO OPraHU3Ma;

dbopMHupOBaHUE YMEHH OOBSICHATH POJb OHOJIOTHMH B MPAKTUYECKOW JESITEIIbHOCTU
Jr0JIed, 3HaYeHue OMOJOTMYECKOro pa3HooOpasusi IJisi COXpaHEHUs: OMocdepbl, MOCIeACTBUS
NeSATEIbHOCTH YEJIOBEKa B MIPUPOJIE;

(bopMHpOBaHUE FKOJOTUYECKON KYJIbTYPHI B LIEJISAX COXpaHEHUs! COOCTBEHHOTO 37I0POBBS U
OXpaHbl OKPYKAOLIEH CpeJIbI.

JlocTrxeHue Leie mporpaMMbl MO OMOJIOTHHM 00ECIIEYMBACTCS PEIICHUEM CIETYIOIINUX
3ajau:

npruoOpeTeHrne OOy4aroIMIMMUCS 3HAHUN O >KMBOM MPUPOJE, 3aKOHOMEPHOCTSAX CTPOCHUS,
KU3HEACATEILHOCTH U Cpeoo0pa3yroliel poiu OpraHu3MoOB, YEJIOBEKE Kak OMOCOLMAIBLHOM
CYIIECTBE, O POJIM OMOJOTUYECKON HAYKH B MPAKTUYECKOMN NEATEIBHOCTH JIIOJEH;



OBJIAJICHHEC YMCHHMSIMH IIPOBOJIUTH HMCCIICIOBAHUS C HCIIOJIb30BAHHEM OHOJIOTHYECKOTO
000opyI0oBaHUs U HAOIIOICHHS 32 COCTOSSHUEM COOCTBEHHOTO OPraHU3Ma;

OCBOEHHE TNPUEMOB paboThl ¢ Ouosormyeckoil uHMOpManued, B TOM YHCIE O
COBPEMCHHBIX JOCTHKEHHUSIX B 00J1aCTH OMOJIOTHH, € aHAJIN3 U KPUTHIECKOE OIICHUBAHHCE,

BOCITUTAHWE OHWOJIOTUYECKH M OSKOJIOTMUYECKM TPaMOTHOW JIMYHOCTH, TOTOBOH K
COXpaHEHHUIO0 COOCTBEHHOTO 37I0POBbS U OXPAHBI OKPYKAIOIICH CPEIbI.

OO6uiee yncno 4acoB, OTBEJICHHBIX JIJIsi U3y4YEHUs OMOJOTUM, COCTaBisieT 238 4acoB: B 5
kimacce — 34 gaca (1 gac B Hemenmo), B 6 kinacce — 34 gaca (1 gac B Hepemo), B 7 kimacce — 34
yaca (1 gac B Hemeno), B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kiacce — 68 gacoB (2
gyaca B HEJICIIIO).

[Ipennaraemeiii B mporpaMMe MO OHMOJOTHUH TEpPEUYeHb JTAOOPATOPHBIX M MPAKTUYECKHX
paboT SBIAETCS PEKOMEHIATEIBHBIM, YYHUTENh JCIaeT BBHIOOP MPOBEACHHS JIaOOPAaTOPHBIX
paboT W OMNBITOB C YYETOM MWHAMBUIAYAIbHBIX OCOOEHHOCTEH OO0y4YarolMXxcs, CIUCKA
DKCIIEPUMEHTAJIbHBIX 3a/IaHHM, TMpejylaraéMblX B paMKax OCHOBHOIO T'OCYJapCTBEHHOTO
HK3aMeHa M0 OMOJIOTHH.

COIAEPKAHUE OBYUEHUS
5 KUIACC
1. buoJorusi — Hayka 0 ’KMBO#i mpupoae

[lonsitue o >xu3Hu. [lpu3Haku KUBOrO (KJIETOYHOE CTPOCHHUE, IMUTAHUE, JbIXaHUE,
BBIJICJICHHUE, POCT U Apyrue npu3Haku). OObEKThI dKUBOM M HEKUBOU MPUPOJIbI, UX CPABHEHUE.
JKuBas u HexxMBasi Ipupoia — €AUHOE LEIIOE.

Bbuonorust — cucrema Hayk o kuBO# npupoze. OCHOBHbIE pa3zieibl Ononoruu (0oTaHuKa,
300JI0THSI, DKOJIOTHUS, ITUTOJIOTHSI, aHATOMUs, Qu3nonorus u Apyrue pasnensi). [Ipodeccun,
CBsSI3aHHBIC C OWOJIOTHEN: Bpay, BETEpUHAP, TICUXO0JIOT, arPOHOM, KMBOTHOBOA U JApyrue (4-5
npodeccuii). CBs3b OMONOTMM C APYTUMHU HayKaMU (MaTeMaTHKa, reorpadusi U Ipyrue HayKH).
Ponp Ouonormu B TO3HAHMM OKPYXKAIOIIETO MHUpa M MPAKTUYECKOW JAESITeNbHOCTU
COBPEMEHHOIO YEJIOBEKA.

Kabuner Ouonoruu. IlpaBuiia moBeneHuss U pabOThl B KaOMHETE € OHMOJIOTHYECKUMU
npudopamMu U1 THCTPYMEHTAMHU.

buonornyeckue TEPMHUHBI, MOHSTHS, CUMBOJBL. VICTOUHHMKM OMOJOTMYECKUX 3HAHMIA.
[Touck wuHpOpMANIMKM C WCIOIH30BAHUEM PA3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISpHAs
JuTEpaTypa, CipaBouyHUKU, HTEpHET).

2. MeToabl n3y4eHHs KUBO MPUPO/IbI

HayuHble MeTONIbl M3y4YeHUs >KMBOW MPUPOJIbI: HAOIIOJEHUE, SKCIEPUMEHT, OMHCAHHE,
u3Mepenue, kinaccudukanus. [IpaBusia paboTsl ¢ yBeIUYUTEILHBIMU PUOOPAMH.

Meton omnmcanus B OWOJIOTHMH (HAIVISIHBIM, CIIOBECHBIM, CXEMaTHYeCKHM). Merton
u3MepeHusl (MHCTPYMEHThl u3MepeHus). HabmoneHrne u SKCIepUMEHT KakK BeIyIIUe METOJIbI
OHOJIOTUH.

Jlabopamopnvie u npakmuueckue pabomaul

N3ydenue nabopaTopHOro 000pyI0OBaHUS: TEPMOMETPHI, BeChl, yamiku [leTpu, npoOupkw,
meH3ypkH. [IpaBuna paboTsl ¢ 060pyI0BaHUEM B IIKOJIHLHOM KaOUHETE.

O3HaKOMJIEHHE C YCTPOHWCTBOM JIyTIbl, CBETOBOI'O MUKPOCKOIIA, MpaBuja paboThl C HUMHU.



O3HakOMJIEHME C paCTUTEIbHBIMM M JKMBOTHBIMU KJIETKaMH: TomMaTa M apOy3a
(HaTypanbpHBIe Tpernaparbl), UHPY30puu TyPenbkd U THIAPHI (TOTOBbIE MHUKpOMpENaparthbl) ¢
MOMOILBIO JIyTIbl U CBETOBOI'O MUKPOCKOIIA.

IKCKypcuu unu 6u0e0IKCKypcuu

OBnazeHue METogaMu U3y4eHUs )KUBOU IPUPOJIbl — HAOTIOAECHUEM U SKCIIEPUMEHTOM.

3. Opra”Husmsl — TeJa JKUBOH NMPUPOABI

[Tonsitue 00 opranmsme. JlosnepHble U sAnepHble opraHu3Mbl. KiieTka u €€ OTKpbITHE.
Knerounoe crtpoenune opranmsmMoB. Llutosiorms — Hayka o wietke. KiieTka — HanmeHbIIas
CAVHMIIA CTPOCHMSI U >KM3HEIACATEIBHOCTH OpPraHMW3MOB. YCTPOWCTBO YBEIMYUTEIbHBIX
npuOOpoOB: Jylbl U MUKpockona. CTpoeHUe KIETKU MOJI CBETOBBIM MHMKPOCKOIIOM: KJIETOYHAs
0001049Ka, MUTOTUIa3Ma, SIAPO.

OJHOKJIETOYHBIE W MHOTOKJIETOYHBIE OpraHu3Mbl. KIETKH, TKaHH, OpraHbl, CHCTEMBI
OpTraHoB.

XKuznenesTenbHOCTh  OpraHu3mMoB.  OCOOEHHOCTH  CTpPOEHMSI M IPOLECCOB
KU3HEICITEIIbHOCTU y PACTECHHM, )KUBOTHBIX, OaKTepuil U rprOOB.

CBoiicTBa OpraHM3MOB: MHTAHHWE, IbIXaHUE, BBIJCICHUE, IBUKEHUE, Pa3MHOKEHHE,
pa3BUTHE, Pa3IPaAXKUMOCTh, PUCITIOCOOIEHHOCTh. OpraHu3M — €AMHOE LIETIOE.

PaznooOpa3ue opranu3mMoB U UX KiacCHU(PUKAIUA (TAaKCOHbI B OMOJIOTUU: LIApCTBA, THUIIbI
(oTaensl), Kiacchl, OTpsiAbl (TMOPSIIKH), ceMeicTBa, pojlbl, BUIbl. bakTepun um BUPYCHI Kak
(GopMbl KU3HU. 3HAUCHUE OAKTEpUi U BUPYCOB B IPUPOJIE U B )KU3HU YEJIOBEKA.

Jlabopamopnvie u npakmuueckue pabomal

M3yyeHue KIETOK KOXHUIBI YElIyH JIyKa MOJA JYyNOW W MHKPOCKOIOM (Ha mpumepe
CaMOCTOSITEJIbHO IIPUTOTOBJIIEHHOIO MUKpOIIpenapara).

O3HakOMIIEHHE C TPUHIUIIAMU CUCTEMATUKH OPTaHU3MOB.

Hab6nronenue 3a notpebieHrueM BOIbl PACTEHHEM.

4. Opranu3Mbl U cpeia 0OMTAHUS

[TonssTue o  cpeme  obutanua. BopaHas, Ha3eMHO-BO3AYyIIHAs,  IOYBEHHas,
BHYTpHOpTaHU3MeHHas cpeabl ooutanud. [IpeacraBurenu cpen ooutanusi. OCOOEHHOCTH cpey
obutanuss opranu3moB. IIpucrnocoOnenusi opraHusmMoB K cpene oOutanusi. Ce30HHbIE
U3MEHEHUS B )KU3HU OPTraHU3MOB.

Jlabopamopnvie u npakmuueckue padbomal.

BrisiBnenre mpucIOCOONEHUH OpPraHu3MOB K cpeie oOuTaHus (HAa KOHKPETHBIX
npuMepax).

IKCKypcuu unu 6u0e0IKCKypcuu.

PacTuTenbHBIN ¥ )KUBOTHBIN MUP POJTHOTO Kpasi (KpacBeICHHE).

5. IlpupoaHbie cooduiecTBa

[TonsiTue o mpuponHOM cooOuiecTBe. B3aMMOCBSI3M OpPraHu3MOB B IPUPOJHBIX
coobmectBax. Ilumesbie cBsizu B cooOmiectBax. [luieBbie 3BEHbs, LEMH W CETU MHUTAHUA.
[IpousBoauTenr, MNOTPEOUTENN U PA3PYLIUTEIH OPraHMYECKUX BEIIECTB B NPUPOIHBIX
coobuiectBax. IIpuMepsl mpupojHBIX cooOlecTB (Jiec, Mpyl, 03€po U APYyrue MNpPUPOIHbIE
COOOIIIEeCTBA).



HckyccTBeHHBIE COOOIIECTBA, UX OTIMYUTENbHbIE NMPU3HAKKA OT MPUPOJHBIX COOOIIECTB.
[TprunHBl HEYCTOMYMBOCTH HCKYCCTBEHHBIX COOOIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B
JKA3HU YEJI0BEKA.

[Tpupoausie 30HbI 3eMiu, ux obutatenu. Gnopa u payHa npupoaHsix 30H. JlanamadTer:
MIPUPOJIHBIE U KYJIbTYPHBIE.

Jlabopamopnsie u npakmuyeckue padoomeol.

N3ydeHne HMCKYCCTBEHHBIX COOOIIECTB U WX oOuTarened (Ha MpUMEpe akBapuyma M
JIPYTUX UCKYCCTBEHHBIX COOOIECTB).

IKCKypcuu unu 6u0e0IKCKypcuu.

N3yyenue mpupogHbIX cOoOOIECTB (Ha MpuUMepe Jjeca, o3epa, mpyAa, Jiyra U Ipyrux
IPUPOAHBIX COOOIIECTB. ).

W3ydeHne ce30HHBIX SIBICHUN B )KU3HU MPUPOIHBIX COOOIIECTB.

6. KuBasi npupoaa u 4eja0BeK

M3MeHeHuss B NMPUPOJE B CBS3U C PA3BUTHEM CEJIBCKOTO XO034KCTBa, NMPOU3BOJACTBA U
POCTOM YHMCJIEHHOCTH HaceJeHus. BiusHue 4enoBeKka Ha >KMBYIO IPUPOAY B XOJ€ HCTOPHH.
['oGanbHBIE SKOJOTHYECKUE TPOOIeMbl. 3arpsi3HeHHE BO3AYIITHON U BOAHOW 000704eK 3eMIlu,
NOoTepU TMOYB, WX HpeaoTBpaunieHue. Ilytm coxpaHeHuss OMOJIOIMYECKOro pa3zHOOOpa3us.
OxpaHsieMble TEPPUTOPHUM (3alIOBEAHUKH, 3aKa3HUKW, HAIMOHAIbHBIE MapKW, MaMSITHUKU
npuponasl). Kpacnas kuura Poccuiickoit ®eneparuu. Oco3HaHHE >KU3HM KaK BEJTUKON
LIEHHOCTH.

Ilpakmuueckue pabomeui.

[IpoBenenre akuuu mo yOOpke Mycopa B OiMKalllleM Jiecy, IapKe, CKBEpe WM Ha
IIPULLKOJILHOM TEPPUTOPHUH.

6 KJIACC

1. PacTuTe/IbHBIA OPraHu3mM

boranuka — Hayka o pacteHusx. Pasnenst 6oranuku. CBsi3b OOTaHUKYU C APYTUMH HAyKaMu
U TexHukou. OOI1Ire MPU3HAKN PACTEHUN.

Pa3HooOpa3ue pacteHuil. YpoBHU OpraHu3alliy pacTUTEILHOTO opraHu3Ma. Briciiue u
Hu3mme pacteHus. CriopoBbI€ U CEMEHHBIE PACTCHUSI.

PacturenbHas kietka. M3ydyeHue pacTUTENIBHOM KIETKHA IMOJ CBETOBBIM MHUKPOCKOIIOM:
KJIeTOYHasi 000JI0UKa, SApO, MUTOIUIa3Ma (TJIACTHIbI, MUTOXOHJIPUHU, BAKYOJIU C KJIETOUYHBIM
cokoM). PacturenpHbie Tkanu. OyHKIIUK PACTUTEIbHBIX TKAHEH.

Oprasbl U CUCTEMBI OPraHoB pacTeHuil. CTPOEHHUE OPraHOB PACTUTEIBLHOTO OpPraHM3Ma,
WX POJIb U CBSA3b MEXKy COOOM.

Jlabopamopnuie u npakmuueckue padomeoi.

N3ydyeHne MUKPOCKOITMYECKOTO CTPOEHHUS JIMCTA BOJHOTO PACTEHHUS IIOAEH.

N3yueHue cTpoeHHs paCTUTENbHBIX TKaHEN (MCIIOIB30BAaHHE MUKPOIIPENAPATOB).

N3yyeHue BHEIIHETO CTPOEHUSI TPABSIHUCTOTO IIBETKOBOTO pAacTeHUs (HA >KUBBIX HWIIU
repOapHbIX K3EMIULIpaX PACTEHU): MACTylIbi CyMKa, pelbKa JUKas, JIOTUK €AKUNA U Jpyrue
pacTeHusl.

OO6HapyKeHHe HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB B PACTEHUH.

IKCKypcuu uinu 6U0e0IKCKypcuu.



O3HaKoOMIJIEHHE B IIPUPOJIE C IBETKOBBIMHU PACTCHUSMU.

2. CrpoeHHe M MHOT000pa3ue NOKPHITOCEMEHHBIX PACTEHU

Crpoenue cemsiH. CocTaB U CTPOEHUE CEMSIH.

Bunpl kopHEel M TUIBI KOPHEBBIX CUCTEM. BupousmeHeHus kopHel. Kopenp — opran
NOYBEHHOTO (MUHEpaJIbHOTO) nuTaHus. KopHu 1 kopHEBbIE cUCTEMBbl. BHEIIHEe 1 BHyTpEHHEE
CTpOCHHE KOpHS B CBs3u ¢ ero (ynkumsmu. KopHeBoili udexyimk. 30HBI KOpHsS. KopHeBble
BOJIOCKH. PocT xopHs. Iloromenrne KOpHIMU BOABI U MUHEPAJIBHBIX BEHIECTB, HEOOXOAUMBIX
pacTeHnio (KOpHEBOE JIaBlIEHUE, OCMOC). Buion3smeHneHrue KopHei.

[ToGer. Pa3zButue nodera u3 nouku. Crpoenue credns. BHemHee u BHyTpeHHEE CTPOCHUE
aucta. BunoumsmeHeHuss noOEroB: KOpHEBMILE, KiIyOeHb, JykoBuna. IMx cTpoeHue,
ouonornyeckoe M xo3sucTBeHHoe 3HaueHue. [lodGer u mouku. JIucropacmnonokeHNe U JIUCTOBAs
mo3auka. Ctpoenne u (GyHKIUH Jucta. [IpocThie W CIOXHBIE JHUCThs. BuaousMmeHeHus
aucTbeB. OCOOEHHOCTH BHYTPEHHETO CTPOEHUS JIMCTa B CBA3U C €ro (PyHKUUSAMHU (KOKULA U
YCTBHUIA, OCHOBHASI TKaHb JINCTA, IPOBOJAIINE MYyUYKH). JINCT — OpraH BO3AYIIHOTO MUTAHUS.

Crpoenue u pazHoooOpasue 1petkoB. Couserus. [Inoael. Tunsl monos. PacnpocTpanenue
IJIOAOB U CEMSIH B IPUPO/IE.

Jlabopamopnsie u npakmuueckue padomeoi.

N3yueHue CTpOEHUsI KOPHEBBIX CHUCTEM (CTEpP)KHEBOM M MOYKOBAaTOM) Ha IpuUMEpE
repOapHBIX K3EMIUISIPOB WIN KUBBIX PaCTCHUI.

N3ydyenune Mukpomnpenapara KIeToK KOpHsI.

O3HaKOMJIEHHE C BHEIIHUM CTPOEHUEM JHUCTHEB U JUCTOPACIIOIIOKEHHEM (Ha KOMHATHBIX
pacTEeHUsIX ).

N3yueHue cTpoeHus BEreTaTUBHBIX U T€HEPATUBHBIX MOYEK (HA MPUMEPE CUPEHH, TOIOJIS
U IPYTUX PACTCHUN).

N3ydyeHrne MUKPOCKOIIMYECKOTO CTPOEHHUS JTUCTA (Ha TOTOBBIX MUKPOIIpENaparax).

PaccmarpuBaHue  MHUKpPOCKOIIMYECKOTO  CTPOEHMS BETKM JiepeBa (Ha TOTOBOM
MUKpOMpenapare).

HccnenoBanue cTpoeHus: KOPHEBUINA, KITYOHS, TyKOBULIBI.

N3yuenue cTpoeHus LIBETKOB.

O3HaKOMJIEHHE C Pa3IMYHBIMHU TUITAMH COLIBETHM.

N3yueHne cTpOeHUs CEMSH IBYIOJIbHBIX PACTCHUM.

N3ydeHune cTpoeHus CeMsIH OAHOAOIBHBIX PACTEHUM.

3. ’KusHenesiTeJIbHOCTh PACTHTEILHOI0 OPraHU3Ma

OO0OMeH BeliecTB y pacTeHuit

Heoprannueckue (Boja, MUHEpaJIbHbIE COJIM) U OPTAaHUYECKUE BeulecTBa (OENKu, KUPHI,
YIJIEBOJIbl, HYKJICMHOBBIE KUCJIOThI, BATAMUHBI U JIPYyTUE BeIllecTBa) pacTeHus. MuHepaibHOe
MUTaHUE PacTeHUM. YI00peHus.

IIuTanue pacreHus.

[TornouieHue KOpHSAMU BOABI M MHUHEPAJIBbHBIX BEIIECTB, HEOOXOAUMBIX PACTCHUIO
(kopHeBoe gaBieHue, ocmoc). IlouBa, e€ momopoaue. 3HaueHHe OOpaOOTKU TMOYBBI
(OKyuHMBaHHE), BHECEHUS YNOOpEHUH, NPOPEKUBAHUS TMPOPOCTKOB, MOJMUBA IS KHU3HU
KYJIBTYPHBIX pacTeHui. I napononuka.



®dorocunTes. JIMCT — Opran BO3IyIIHOTO MUTAHUS. 3HaYeHUE (POTOCUHTE3a B MPUPOJIE U B
YKU3HH YEJIOBEKa.

JIbIXaHue pacTeHus.

Jpixanve KOpHs. PpIXjieHWe TMOYBBI I YIYYLIEHUS [bIXaHUS KOPHEH. YCIOBHUS,
NPENSATCTBYIOMIME JbIXaHUIO KOpHEW. JlucTt kak opraH pgpixaHusi (YCTBbUYHBIM ammapar).
[Toctynnenne B nuct armocdepHoro Bozayxa. CuibHas 3ambUIEHHOCTH BO3AyXa, Kak
NPENATCTBUE [T AbIXaHUA TUCTheB. CTeOenb Kak OpraH JIbIXaHus (HAJIMYUE YCTHUIl B KOXKHIIE,
yeyeBu4eK). (OCOOCHHOCTH JbIXaHWs pacTeHUd. B3anMMOCBA3b JAbIXaHUS pAcTeHUS C
(OTOCHUHTE30M.

TpaHcnopT BelecTB B pAaCTEHUM.

CBsI3b KJIETOYHOTO CTPOEHUs cTediis ¢ ero pyHkuusimu. Poct crebns B anuny. Knetounoe
CTpOeHHUE CTeONsT TPaBSHUCTOTO PACTEHUS: KOXKHWIA, MPOBOAAIIME IMyYKH, OCHOBHAs TKaHb
(mapenxuma). KiierouHoe cTpoeHue ctebiisi APEBECHOTO pacTeHMs: kopa (mpodOxa, my0),
KaMOuii, npeBecuHa u cepaueBuHa. Poct crebna B TommuHy. [IpoBopsiine TKaHU KOPHS.
TpancropT BOJbI 1 MUHEPAJIBHBIX BEIIECTB B PACTEHHUH (COCYIBI JPEBECUHBI) — BOCXOMASIIUAN
ToK. McriapeHue Bozibl yepe3 cTedelb U JIMCThd (TpaHcnupanus). Perynauus ucnapeHus Boibl B
pacTeHuu. BnusHME BHEIIHMX YCJIOBUM Ha UCHAapeHUEe BOABL. TpaHCHOPT OpraHuyecKux
BEIIECTB B PaCTCHUU (CUTOBHJIHBIE TPYOKHU J1yb6a) — HHcxonawmuil Tok. [lepepacnpenenenue u
3aracaHue BEIIECTB B paCTeHUU. Brinenenue y pactenuil. Jlucronan.

PocT n pazBuTHE pacTeHus.

[Ipopacranue cemsaH. YcinoBus mnpopactaHus cemsH. [[oaroroBka cemsiH K IIOCEBY.
Pa3Butre npopocTKOB.

OOpazoBarenbHble TkaHM. KoHyc HapacTaHusi mno0era, poCT KOHYMKAa KOPHS.
Bepxymieunsit u BcTaBouHbIN pocT. PocT kopHs u ctebst B TonmuHy, kamOuii. OOpa3zoBaHue
TOAWYHBIX KOJIELl y JPEBECHBIX pacTeHuil. BiusHue (QUTOropMOHOB Ha pOCT pPACTEHUS.
PocToBble nBMxkeHUs pactenuii. Pazsutue modera u3 moukH.

PasmMHO)XeHMEe pacTeHuMd U ero 3HadeHue. CeMeHHOE (TeHEpAaTHMBHOE) Pa3MHOKEHUE
pactrenunii. LIBeTtku u couserus. OnbuieHue. llepexkpéctHoe onbuieHHE (BETPOM, KUBOTHBIMU,
BOJION) W camoomnbUieHue. J[BoiitHOe orutogoTBopeHue. HacnemoBanue mpU3HAKOB 000UX
pacTEHUI.

BereratuBHoe pa3MHOXKEHHME 1IBETKOBBIX pacTeHUWd B mpupoae. BererarnBHoe
pa3MHOXKEHHE KyJIbTypHbIX pacTeHuil. Kionsl. CoxpaHeHHME NPU3HAKOB MATEPUHCKOTO
pacTeHus. X039iCTBEHHOE 3HAaY€HUE BETETaTUBHOTO PAa3MHOXKEHHUS.

Jlabopamopnuie u npakmuueckue padomeoi.

HaOnronenue 3a pocTomM KOpHSL.

HaoGntonenue 3a poctom nobera.

Omnpenenenue Bo3pacra JIepeBa Mo CIIHITY.

BrisiBlieHuE niepeABUKEHUS BOJIbI 1 MUHEPAJIbHBIX BEUIECTB MO JIPEBECUHE.

Habmonenue npouecca BbIJIEIECHUS! KUCIOPO/Ia Ha CBETY AaKBAPUYMHBIMU PACTEHUSIMHU.

N3yuenue ponu poIXJICHUS 11 AbIXaHUsl KOPHEH.

Onnagenue mpuéMaMy BET€TaTUBHOTO Pa3MHOXKEHMSI PACTEHUH (UepEeHKOBaHUE MOOETrOB,
YEpPEHKOBAaHWE JHUCTHEB M JPYyrMe) Ha IpPUMEpPE KOMHATHBIX PACTEHHH (TpaaecKaHUus,
CEHNOMMs, OETOHMSI, CAHCEBbEpA U IPYTUE PACTECHUSA).



OnpeneneHue BCXOXKECTH CEMSH KYIbTYPHBIX PAaCTEHUN U TOCEB UX B TPYHT.

HaOntonenue 3a pocToM U pa3BUTHUEM LIBETKOBOTO PACTEHUSI B KOMHATHBIX YCJIOBHSIX (HA
npumMepe Gacoiau WK MOCEBHOTO ropoxa).

OrnpeneneHue ycloBHil IPOPACTAHUS CEMSIH.

7 KIIACC
1. CucremaTnyeckue rpynnbl pacTeHuil

Knaccudukanus pactenuil. Bug kak ocHOBHasi cuctemaruyeckas kareropus. Cucrema
pacturenbHOro Mupa. Husmme, BbIcIIME CIIOPOBBIE, BBICHIME CEMEHHBIE pacTeHUsi. OCHOBHBIE
TaKCOHBI (KaTeropuM) CUCTEMAaTUKH pacTeHui (1LlapcTBO, OTIHEN, Kiacc, MOPSAI0K, CEMENCTRO,
pon, Bux). Victopusi pa3BUTHSI CUCTEMAaTUKU, ONMUCAHUE BUJIOB, OTKPHITUE HOBBIX BUIOB. Poib
CHUCTEMATHUKH B OMOJIOTHH.

Huszmue pacrenus. Bogopocnu. O61mas xapaktepuctuka Bojgopociieil. OqHOKIETOUHBIE U
MHOTOKJIETOYHBIE 3€JIEHBIE BONOPOCIU. CTpOCHHE U KU3HEAESITEIBHOCTD 3€JIEHBIX BOJOPOCIEH.
Pa3mHoxkeHmne 3enéHbIX Bogopocieil (becnonoe u noiosoe). bypbie u KpacHble BOAOPOCIH, UX
CTPOEHHUE U KU3HEIEATEIbHOCTh. 3JHAUYEHUE BOJIOPOCIIEH B IPUPOAE U KU3HH YETIOBEKA.

Briciue crnopoBeie pacteHus. MoxoBuanbie (Mxwu). OOmias XapakTepUCTHKa MXOB.
CTpoeHue 1 KU3HEEATENBHOCTh 3€JEHBIX U cParHOBBIX MXOB. IIpHcrnoco6ieHHOCTh MXOB K
KU3HU Ha CWJIBHO YBIIQXXHEHHBIX MOYBaX. Pa3MHOXKEHHME MXOB, LMK PA3BUTHUS HA MPUMEPE
3eJIEHOTO0 MXa KYKYIWIKHH JIEH. Ponbp MXOB B 3a00JlayMBaHUU TMOYB U TOPPOOOPA30BAHMH.
Hcnonb3zoBanue topda M MPOAYKTOB €ro MnepepadOTKM B XO3AMCTBEHHOW NESITEIbHOCTH
YeJI0BeKa.

[ImayHOBUHBIE (ILmayusr). XBOLIEBUAHBIE (XBommn), [TanopoTHUKOBHUIHBIE
(ITanopotaukm). OOmas xapakTepUCTHKA. Y CIOXKHEHHE CTPOCHUS MANOPOTHUKOOOPA3HBIX
pacTeHui Mo cpaBHEHHUIO ¢ MXaMH. OCOOEHHOCTH CTPOCHHMS U KU3HEAESTEIbHOCTU IJIAyHOB,
XBOIIEM M NanopoTHUKOB. Pa3MHOXXeHHe mnanopoTHUKOOOpasHbiX. Llukn pa3Butus
nanopoTHUkKa. Poyb ApeBHUX NanmoOpOTHUKOOOpPA3HBIX B 00pa30BaHUM KaMEHHOTO YTJIA.
3HadeHME MarnopPOTHUKOOOPA3HBIX B MIPUPOJIE U KU3HU YETIOBEKA.

Briciime cemeHHble pacteHus. ['omocemenHble. OOImas XapakTepUCTHKA. XBOWHBIC
pactenusi, ux paszHooOpasue. CTpPOCHHE U KUBHEACATEIbHOCTh XBOWHBIX. Pa3MHOKeHHE
XBOMHBIX, LIUKJI Pa3BUTUs Ha NMPUMEPE COCHBbI. 3HAYEHUE XBOWHBIX PACTEHUM B IMPUPOAE U
YKW3HU YeJIOBEKA.

[ToxpeiToceMeHHbIe (IIBETKOBbIE) pacTeHus. OOmias xapakrtepuctuka. (OcobeHHOCTH
CTPOCHHUS U >KU3HEACSATEIbHOCTU MOKPHITOCEMEHHBIX KaK HamOoJiee BBICOKOOPTaHM30BaHHOMN
Ipynibl pacTeHHU, UX rocnojcTBO Ha 3emie. Knaccudukanus nOKpbITOCEMEHHBIX PACTEHUM:
kinacc JBynmonbHble W kinacc OpHonmonbHbie. [lpu3naku kmaccoB. Ilukn  pasButTus
MOKPBITOCEMEHHOTO PACTEHHSI.

CemelicTBa MOKPBHITOCEMEHHBIX (IIBETKOBBIX) pACTEHUM (M3y4arOTCS TPU CEMENCTBA
pacTeHu MO BBIOOPY yUUTENsl C YYETOM MECTHBIX YCJIOBHM, IPU 3TOM BO3MOXXHO HM3ydaTb
CEeMENCTBA, HEe BOUIE/IINE B MEPEUYEeHb, €CJIM OHU SIBJIAIOTCS HamboJee pacnpoCTpaHEHHBIMU B
JAHHOM PETrHOHE). XapaKTepHble NMPU3HAKU ceMeWcTB kiacca JIByaonbHbie (KpecTouBeTHbie,
nwm Kamyctabie, Po3onBernsie, wim Po3oBwsie, MoTbuibkoBbIie, i boOoBbie, [lacinéHoBbie,
CnoxHonBetHble, uian AcTpoBbie) u kiacca OpHomonbHble (Jlunelinwsie, 3naku, WU



MsrtnukoBeie). MHoroobpasue pacteHuid. Jlukopactyiniue TPEeACTaBUTENIN  CEMEHCTB.
KynpTypHbI€ NpeacTaBUTENN CEMEUCTB, UX UCTIOJIB30BAHNUE YEIIOBEKOM.

Jlabopamopnsie u npakmuyeckue padomeot.

N3yyeHue BHEUTHEr0 CTPOCHUSI MXOB (Ha MECTHBIX BUJAX).

N3ydeHne BHEIIHETO CTPOCHHS TAITOPOTHUKA MJIU XBOIIIA.

W3ydeHne BHEHNIHErO0 CTPOECHUS BETOK, XBOM, IIMIIEK M CEMSH TI'OJOCEMEHHBIX PACTCHUMN
(Ha mpuMepe €M, COCHBI WU JIUCTBEHHULBI).

W3ydeHne BHEIIHETO CTPOCHMS TOKPBITOCEMEHHBIX PACTEHUM.

N3yuyenue mnpusHakoB mnpeactaButeneil cemeiictB: Kpectoupetnole (Kamycthbie),
Pozonsetrnbie  (Po3oBbie), MotbuibkoBbie (boOoBbie), IlacinéHoBbie, CrnoKHOIBETHbBIE
(Actpossie), Jluneitasie, 3naku (MATIMKOBBIE) HA TepOAPHBIX U HATYpABHBIX 00pa3Iax.

OnpeneneHue BUAOB pacTeHUH (HAa MNpuUMepe TPEX CEMEWCTB) C HCHOJb30BAaHUEM
OIPENEIIUTENIEN PACTEHUIN UM ONPEIEIUTEIbHbBIX KAPTOYECK.

2. Pa3BuTHne pacTuTeIbHOr0 Mupa Ha 3eMiie

DBOJIIOLMOHHOE Pa3BUTHE PACTUTENBHOrO MHpa Ha 3emie. CoxXpaHEHHE B 3€MHOU Kope
PACTUTENIBHBIX OCTATKOB, MX H3y4deHHE. <«OKMBBIE HCKOMAeMBbIE» PACTUTEIBHOIO LAPCTBA.
JKusznp pacrenuit B Boje. IlepBbie HazemHble pacTeHHs. OCBOCHHME PACTEHUSMH CYIIN. DTaIlbl
pPa3BUTHs HA3EMHBIX PACTEHUH OCHOBHBIX CUCTEMATUYECKUX IPYyIL. Brimepiune pacTeHus.

IKCKypcuu uiu 6u0e03IKCKypcuu.

Pa3Butne pactutenbHOro Mupa Ha 3emiie (SKCKYpCHUsS B MAJICOHTOJOTUYECKUN WU
KpaeBeIUECKU My3eil).

3. PacTreHusi B IpMpoOaHBIX cO001IECTBAX

Pacrenust u cpena obutanusi. Jkojorudeckue (akTopbl. PacTeHus M yCIOBHUS HEKUBOU
IPUPOBL: CBET, TeMIEparypa, Biara, aTMOc(hepHbI BO37ayX. PacTeHus u ycioBuUs KUBOH
OPUPOABL: MPSMOE U KOCBEHHOE BO3JIEUCTBHE OPraHU3MOB Ha pacTeHus. [IpucnocobneHHoCTh
pacTeHud K cpeie oOuTaHus. B3auMocBsA3M pacTeHUMM Mexay CcoO0OM M C JIpyruMu
OpraHu3MamH.

PacturennHbIC coo00I11IeCTBA. Bupgosoit COCTaB PACTUTEIIBHBIX COOOIIIECTB,
npeobyafaroniie B HUX pacTeHus. PacnpeneneHue BHUIOB B PaCTUTENBHBIX COOOIIECTBAX.
Ce30HHBIE M3MEHEHHMSI B JKHM3HM pacTUTENbHOro cooOmectBa. (CMeHa pacTUTENbHBIX
coo0uiecTB. PacTUTENbHOCTD (PaCTUTENBHBIN MOKPOB) MPUPOIHBIX 30H 3emiid. Propa.

4. PacTeHMA M YeJIOBEK

KynbTypHble pacTeHus U UX MpoucxoxaeHue. LIeHTpsl MHOrooOpasus U MPOUCXOKACHUS
KYyJbTYPHBIX pacTeHuil. 3emuenenue. KynbTypHble pacTEHUs CENbCKOXO3AMCTBEHHBIX YTOIUMN:
OBOIIIHbIE, TUIOJOBO-ATO/HbIC, MOJIEBbIe. PacTeHuss roposia, 0COOEHHOCTh TOPOJICKOU (PIIOPHI.
[Tapku, neconapku, CKBepbl, O0TaHMUYecKHE cajbl. JlekopaTuBHOE 1IBETOBOJACTBO. KOMHAaTHbIE
pacTeHusi, KOMHAaTHOE LBETOBOACTBO. llociencTBus neATENIbHOCTH 4YEIIOBEKAa B DKOCHCTEMAX.
OxpaHa pacTuTeiabHOro Mupa. BoccTaHOBIIEHHE YUCIEHHOCTH PEIKUX BUJOB pacTeHUi: 0co00
oxpansieMble npupoanbie Tepputopun (OOIIT). Kpacnas kuura Poccuu. Mepbl coxpaHeHUs
PaCTUTENIBHOTO MUpA.

IKCKypcuu uiu 6U0e0IKCKypcuu.

N3ydeHne cenbCKOX03AMCTBEHHBIX PACTEHUN PErMOHA.

M3ydeHne COpHBIX paCTEHUM PETHOHA.



1. KuBOTHBIII OpraHuzm

300510rUs — HayKa O )KMBOTHBIX. Pa3znensl 30010ruu. CBs3b 300J10TMU ¢ APYTUMU HayKaMu
Y TEXHUKOU.

OOmue mnpu3HAKU >KUBOTHBIX. OTIWYMS KUBOTHBIX OT pacTeHuil. MHoroo6pasue
KUBOTHOTO MHpa. OZHOKJIETOUYHBIE U MHOTOKJIETOUHBIE XKUBOTHbIE. DOpMa Tena HKUBOTHOTO,
CUMMETpPHUS, pa3MeEpPhI TENA U JIPYTOe.

KuoTtHast kierka. OTKpbiTHE XUBOTHOU KieTkH (A. JleBenryk). CTpoeHHe >KUBOTHOM
KJIETKU: KJIeTOYHash MeMOpaHa, OpraHOM/bI MEPENBIKEHUS, SAPO C SAPBIIIKOM, LUTOIIIA3Ma
(MUTOXOHJIpUH, THUIIECBAPUTENIbHBIE M COKPATUTENbHBIE BaKYyOJIH, JIM30COMBI, KJIETOUHBIN
uentp). Ilpoueccol, mpoucxonsmue B kieTke. [lenenune kinerku. TkaHU >KUBOTHBIX, HX
pazHooOpazue. OpraHbl U CUCTEMbI OPTAHOB )KMBOTHBIX. OpraHu3M — eUHOE 1IEJ0E.

Jlabopamopnsie u npakmuyueckue padomeol.

HccnenoBanue 1oJ MHKPOCKOIIOM TOTOBBIX MHMKpPOIIPENApaTOB KIETOK W TKaHEH
YKUBOTHBIX.

2.CucremMaTn4ecKme rpynibl ;)KUBOTHBIX

OCHOBHBIE KaTErOpuu CUCTEMATUKH >KUBOTHBIX. BUJ Kak OCHOBHasl cucTeMaTH4ecKas
Kareropust  KUBOTHbIX. Kiaccudukanus  &uBOTHBIX. (CucTeMa  KUBOTHOTO  MHpA.
CucremaTHuecKkue KaTeropuu KMUBOTHBIX (LIapCTBO, THII, KJIACC, OTPSAJ, CEMENUCTBO, POJI, BU),
uxX conoguuHeHue. buHapHag HoMeHknarypa. OTpakeHHME COBPEMEHHBIX 3HAaHUM O
IPOUCXO0KJICHUU U POJCTBE KUBOTHBIX B KJIACCU(DHUKALNN KUBOTHBIX.

OIHOKIETOYHBIE KUBOTHbIE — mpocTermne. CTpOoeHHME U KU3HEICSITEIbHOCTh
npocreimux. Mecroobutanue u obpa3z xu3Hu. OOpa3oBaHHE LHUCTHI MPHU HEOIATOMPUSITHBIX
yCIIOBUSIX cpenbl. MHOrooOpasue mpocTedmx. 3Ha4eHUe MPOCTEUIINX B MPUPOJE U KUZHH
yenoBeka (0Opa3oBaHME OCAJOYHBIX TMOPOJ], BO3OYyAUTENM 3a00JIeBaHUM, CUMOUOTHYECKHE
Bubl). [lyTn 3apaxeHus yenoBeka U Mepbl MPO(PHUIAKTUKU, BBI3BIBAEMbIE OJHOKIETOYHBIMU
KUBOTHBIMH (MAJIIPUHHBIN IJIA3MOIUN).

Jlabopamopnsie u npaxmuyueckue padoomol

HccnenoBanne cTpoeHUs: UHPY30pUU-Ty(PeIbKH U HaOJIIOJICHUE 3a €€ IMepeIBIKCHUEM.
N3yuenne xemorakcuca.

MHuoroo0Opa3ue npoctelimux (Ha roTOBbIX MpernapaTax).

N3roroBnieHne MoieNy KJIETKU mpocTeiiero (aMEéobl, MHOY30punu-Ty(pesbKu u Ipyroe.).

MHorokieroynble :KuMBOTHble. KuieunomosiocTHble. OOmas XapakTepUCTHKA.
MectooOutanue. OCOOEHHOCTH CTPOEHHS M >KM3HEAEATEIbHOCTU. DKTOAEpMa U SHTOJAEPMA.
BHyTpunosocTHoe M KJIeTOYHOE NepeBapuBaHue nuiu. Perenepamus. Pedrnekc. becnonoe
pa3MHoxkeHue (moukoBanue). IlomoBoe pazmuoxkenue. ['epmadpomutusm. PaznenbHomosnbie
KHILIEYHONOJOCTHBIE. MHOroo0pasue KUIIEYHOIMOJIOCTHBIX. 3HAYeHUE KUILIEYHOMOIOCTHBIX B
IPUPOJIE U JKU3HU YelioBeKa. KopasioBble MOMUIBI U UX POJib B pU(pOOOpa30BaHUU.

Jlabopamopusle u npakmuyeckue padoomeul.

HccnenoBanre CTpOEHUsT TMPECHOBOAHOW THAPHI W €€ MepeABMKEHUs (IIKOJIbHBIN
aKBapuyMm).

WccnenoBanre nutanus rTuapbl JadHUSIMHA U TAKIONAMU (TIIKOJIBHBIN aKBapUyM ).

M3roroBiieHre MOIEIN TPECHOBOAHON THIPHI.



Ilnockme, Kpyriasle, KoJb4aTrble 4YepBH. OOmas xapakrepuctuka. OcobGeHHOCTH
CTPOCHHSI U KU3HEACITENbHOCTH TUIOCKHUX, KPYIJIBIX M KOJBYATHIX depBeil. MHorooOpasue
yepBed. [lapasuTmueckue I1UIOCKME W Kpyriible 4epBU. L{MKIBI pa3BUTHA TMEYEHOYHOTO
COCaJIbIIMKA, OBIYBEro IIEMHs, 4YeJIOBEYEeCKOW ackapuabl. YepBu, HMX NPUCIIOCOOJIEHUS K
Napa3uTU3My, BpPell, HAHOCUMBIA YEJIOBEKY, CEIbCKOXO3SIMCTBEHHBIM PACTEHUSM U )KMBOTHBIM.
Mepbl 1O TIpPERyNpPExXACHUIO 3apaKCHHsI NApa3UTUYECKUMM 4epBsMU. Ponp depBen Kak
no4BooOpazoBaTesei.

Jlabopamopuwie u npakmuueckue padomoi.

HccnenoBaHne BHEIIHETO CTPOEHUS J0XKJIeBoro uepss. HaOmogenuwe 3a peaxuueit
JIOKJIEBOT0 YEPBS Ha Pa3APAXKUTEIH.

HccnenoBanre BHYTPEHHETO CTPOEHHMS JOXKJIEBOIO 4epBs (HA TOTOBOM BJIAXKHOM
npenapaTe U MUKpPOIIpenapare).

N3ydyenne mnpucnocoOJeHUM Mapa3uTUYECKUX 4YepBeM K Napa3suTusMy (Ha TOTOBBIX
BJIQKHBIX U MUKpOIIpenapaTax).

MoJsumrockn. OO6mas  xapakrepuctuka. Mectoodouranue MosuitockoB. CTpoeHue W
IPOLIECCHl  JKU3HEACSTENBHOCTH,  XapakTepHble i1  OpIOXOHOTHUX, JBYCTBOPYATHIX,
TOJIOBOHOTUX MOJUTIOCKOB. YepThl MNPHUCIOCOOJIEHHOCTH MOJUTIOCKOB K Cpele OOWTaHus.
Pa3mHOXkeHNe MOJTIOCKOB. MHOroo0pa3ue MOJUIIOCKOB. 3HAYE€HUE MOJUIIOCKOB B MPUPOJE U
YKU3HM YEJIOBEKA.

Jlabopamopuuie u npakmuueckue padomeul.

HccnmenoBanre BHEIIHETO CTPOCHHMS PAKOBUH IPECHOBOAHBIX M MOPCKHX MOJUIFOCKOB
(pakoBUHBI 0€33y0OKH, IEPIOBUIIBL, TPYJOBUKA, KATYIIKH U JPYTHUE).

8 KIIACC

1. YesroBeK — 0MOCOUAJNBLHBIN BH/Y

Hayku o denoBeke (anatomwusi, (hU3UOJIOTHS, TICUXOJOTHS, AHTPOIMOJOTHS, TUTHEHA,
CaHHUTapHUs, SKOJIIOTUS YeJIOBeKa). MeTobl H3ydeHUsl OpraHu3Ma 4eJIoBeKa. 3HAYE€HHUE 3HAHUU O
YEJIOBEKE JIJIi CaMOIO3HAHUS U COXpaHEHUs 310poBbsi. OCOOEHHOCTHM YeNOBEKa Kak
OMOCOLMAILHOTO CYIIECTBA.

MecTo 4YenoBeka B CHUCTEME OPraHMYECKOro mupa. YenoBeK Kak YacTh MOPUPOIBI.
CucremMaTn4ecKoe  TOJIOKEHHE  COBPEMEHHOro  4enoBeka. (CXOACTBO  4YeloBEKa €
MiekonuTalonmMu. OTauyue 4YejaoBeKa OT MNpumaroB. JlokazaTenbCcTBa  KUBOTHOTO
MPOUCXOXKJICHHS YelioBeKa. UenoBeK pa3yMHbIA. AHTPOIIOT€HES3, €ro ATalbl. buonorunueckue u
colyalbHbIe (DAKTOPHI CTAHOBJICHUSI Y€JIOBEKA. UeoBeUeCKue pachl.

2. CTpyKTypa opraHm3mMa 4yejoBeKa

CrpoeHue U XMMHYECKHM cocTaB kieTku. OOMEH BEIIECTB M MpeBpallieHue SHEPruu B
kjIeTke. MHorooOpasue KieTok, ux neneHue. HykinenHoBble KHUCIOTHIL. ['eHbl. XpOMOCOMBI.
XpomocomHBIN Habop. MuTo03, Meiio3. CoMaTnuecKue U MOJIOBBIC KIIeTKH. CTBOJIOBBIC KIICTKH.
Tunbl TKaHEeW OpraHW3Ma YEJIOBEKA: SMUTEINAIbHBIE, COCIUHUTEIbHbBIC, MBIILICYHbIC, HEPBHAS.
CpoiicTBa TKaHel, ux ¢GyHKuuu. Opranbl U CUCTeMBbl opraHoB. OpraHu3M Kak €IMHOE IeJIo€.
B3anMoCBs3b OPraHoOB U CUCTEM KaK OCHOBA F'OMEOCTa3a.

Jlabopamophule u npakmuueckue padomaol.

N3yueHre MUKpPOCKOIIMYECKOTO CTPOEHUS TKaHel (Ha TOTOBBIX MUKpOIpenaparax).



Pacnio3HaBaHue OpraHoB U CUCTEM OPraHOB YesIoBeKa (o Tabauiam).

3. HeiiporymopaJjibHasi peryJisinusi

HepBnas cucrema denoBeka, €€ opraHusanus M 3HadeHWe. HelpoHbl, HEPBBI, HEPBHBIE
y31bl. Pedeke. Peduexkropnas nyra.

Peneniropel. JIByxHelpoHHBIE U TPEXHEHPOHHBIE pedaekTopHble 1yru. CIUHHON MO3T, €ro
ctpoernne U GyHKIUU. Peduiekcsl cniuHHOTO MO3ra. ['0JI0BHOM MO3T, €ro CTpoeHHE U (HyHKITHH.
Bonbmne nonymapus. Peduiekcel ronoBHoro mosra. besycioBHbie (BpOXKIEHHBIE) U YCIOBHBIE
(mpuoOpeténnbie) peduekcbl. ComaTnueckas HepBHas cucTeMa. BereratuBHas (aBTOHOMHas)
HepBHas cuctema. HepBHas cuctema kak enuHoe 1enoe. Hapymienuss B pabore HepBHOM
CHUCTEMBI.

['ymopanbHas perymsinuss (QyHkumii. OHIOKpUHHas cucteMa. JKene3bl BHYTpPEHHEH
cekperun. JKene3pl CMEIaHHON cekpenru. [ OpMOHBI, UX POJIb B PETYIASIUU (PU3HUOTOTHUECKIX
byHKIIMH opraHu3Mma, pocta W pa3BuTua. Hapymienwe B paboTe SHIOKPUHHBIX KEIE3.
OcobeHHOCTH PeIEKTOPHON U TYMOpaIbHON PEryisiiiK (PyHKIUI OpraHu3Ma.

Jlabopamopnuvle u npakmuueckue padomaol.

N3yuyeHue roloBHOrO MO3Tra yejioBeKa (1o MYJIsKaMm).

N3yueHne n3MeHEeHHs pa3Mepa 3padka B 3aBUCUMOCTH OT OCBEHIEHHOCTH.

4. Onopa u 1BUKEHHE

3HayeHue OMOPHO-IBUraTeIbHOrO ammapara. CKeleT 4elloBeKa, CTPOEHUE €ro OTIEIOB U
¢ynkuuu. Koctu, ux xumudeckuii coctas, crpoeHue. Tunbl kocteld. Poct kocteld B JUIMHY H
tomuuHy. CoenuHenne kocter. Ckener ronoBbl. Ckener TynoBuma. CKelleT KOHEYHOCTEW U UX
nosicoB. OCOOEHHOCTH CKeJleTa YEJIOBEKA, CBSI3aHHBIE C NPSIMOXOXKICHHEM W TPYAOBOU
NEATEIBHOCTBIO.

Mpeimieynass cucrema. CrtpoeHue W (YHKIMHA CKEJETHBIX MBIl Pabora MbIIL:
CTaTMYeCKass W JUHAMUYECKasl, MBIl crudarenu W pasrudarenu. YTOMJIEHHE MBIIIL.
['unoguuamusi. Posib ABUraTe€IbHON aKTUBHOCTH B COXPAHEHUU 310POBBSI.

Hapymenuss onopHoO-IBUTaTeIbHOW CHUCTEMBI. BoO3pacTHble HM3MEHEHHST B CTPOECHUHU
kocrer. Hapymenue ocanku. IlpenyrnpexieHue HCKPUBIEHUS ITO3BOHOYHMKA U Pa3BUTHSA
mwiockocronusi. [Ipodunaktuka TtpaBmatusma. llepBas momomis mpu TpaBMax OIMOPHO-
JBUTATEJILHOIO aIlliapara.

Jlabopamopnsie u npakmuueckue paoomeoi.

HccnenoBanne CBOMCTB KOCTH.

N3yuenue cTpoeHus KocTel (Ha MyJsiKax).

N3yueHue cTpoeHus MO3BOHKOB (Ha MYJISDKAX).

Onpenenenue THOKOCTU TO3BOHOYHUKA.

N3mepenne Macchl ¥ pOCTa CBOETO OPraHU3Ma.

N3ydeHue BIHMSAHUAS CTAaTUUECKOM M TUHAMUAYECKOM HArpy3Ky HA YTOMJICHHE MBIIILI.

BrisiBlieHHE HapyILIEHHS] OCAHKH.

OrnpeneneHne MpU3HAKOB MI0CKOCTOIIHS.

Oxka3zaHue nepBoy MOMOIIM ITPU NOBPEKACHUU CKEJIETA U MBIIIILL.

5. BHyTpeHHsIs1 cpena opraHusma

BuyTtpennsas cpema u e€ ¢yHkuuu. DOpMEHHbIE 3JIEMEHTHI KPOBH: SPHUTPOIMTHI,
JEUKOIUTHI U TPOMOOIUTHI. ManokpoBue, ero mpuuuHbl. KpacHblif KOCTHBII MO3T, €ro poJib B



opranusmMe. [lnasma kpoBu. IloctossHCTBO BHYTpeHHeW cpeabl (romeoctas). CBEpThIBaHUE
kpou. [ pynmsl kpoBu. Pesyc-dakrop. [lepenuBanue kposu. JJoHopcTso.

Nmmynuter u ero Buasl. Dakropbl, BIMSIONIME HAa UMMYHHUTET (NMIPHOOPETEHHBIC
UMMYHOJIEDUIIUTHI): paJMallMOHHOE OOJy4YeHHe, XUMHUYECKOe OTpaBjieHHUE, TOJIO/IaHuE,
BOCIIaJieHue, BUpycHble 3a0oneBanus, BUY-undexuus. BunoukoBas xenesza, mumdpaTruyeckue
y37bl. Bakuunel u geuebHble ChIBOPOTKHU. 3HaueHue padot JI. [lactepa u .M. MeunukoBa 1o
W3YYEHUI0 UMMYHUTETA.

Jlabopamopnule u npakmuueckue padomot.

N3ydyeHne MUKpPOCKOMMYECKOTO CTPOEHUS KPOBU YEJIOBEKa M JISATYIIKK (CpaBHEHHUE) Ha
TOTOBBIX MUKpOTIpenaparax.

6. KpoBooOpameHnue

Opranbl kpoBooOpamenus. Ctpoenue u padbota cepama. Apromarusm cepana. CepaedHbrit
LIUKJI, €r0 JUIMTEIbHOCTh. BoNbIION M Manblil Kpyru KpoBooOpaiieHus. [[BuxkeHue KpoBH IO
cocynam. Ilynec. JIumdarnyeckas cuctema, IMMPOOTTOK. Perynsuus nesTelbHOCTH cepAla U
cocynoB. I'mruena cepaeuHo-cocynuctoi cucrteMbl. lIpodunakTika cepaedHo-COCYIUCThIX
3a0oneBanuil. [lepBas momoipb Npu KPOBOTEUEHUSIX.

Jlabopamopnsie u npakmuueckue padomeoi.

M3MepeHne KpOBSHOTO JABJICHHUS.

Omnpenenenue myinbca U YUCJIA CEPAECYHBIX COKPAILECHUH B ITOKOE M MOCJIE JO3UPOBAHHBIX
(U3HUECKUX Harpy30K y 4eJIOBEKa.

[lepBast momMoIIb TPU KPOBOTEUECHHUSIX.

7. JIpIxaHue

Jpixanue u ero 3Hadenue. Oprausl napixanud. JI€rkue. BzauMocBsass cTpoeHus U GyHKITUH
opraHoB JbixaHus. ['a3000MeH B JErkux u TkaHsaX. JKuzHeHHas EMKOCTh JETKUX. MexaHU3Mbl
IbpIXaHus. JlpIxarenbHble IBHKEeHUs. Perynsus ApixaHusl.

Nudexunonnsie O0Ne3HU, MEpPEAArOUIMEcs Yepe3 BO3AYX, MPEAyNpPEKICHUE BO3IYIIHO-
KanesnbHbIX MH(ekuil. Bpen tabakokypenus, ynorpeOiaeHnss HApKOTUYECKUX M ICUXOTPOITHBIX
BemlecTB. Peannmanusa. Oxpana Bo3aymHoW cpeabl. Oka3zaHWe TMEpBOM IMOMOIIM IpU
NOPaKEHUU OPTaHOB JIBIXAHMUSL.

Jlabopamopnuie u npakmuueckue padomot.

N3mepeHne ob0xBaTa rpylHOM KJIETKHU B COCTOSIHUM B/I0Xa U BBIAOXA.

Omnpezenenue 4acToThl IpIxaHus. BiusHue pa3nuyHbix GakTOPOB HA YACTOTY JIbIXaHUSI.

8. IluTaHue U MUIIEeBaApeHHe

[TuTaTenbHbIC BellleCTBa U MUIIEBbIe MPOAYKTHL. [IuTanue u ero 3nadenue. [luieBapenue.
Opranbl nuieBapeHusi, UX crpoeHue W (yHKuuu. DEepMeHThI, WX POJib B MHILEBAPEHUHU.
[TumeBapenue B poToBoil mojsocTu. 3yObl U yXoA 3a HUMHU. [IuiieBapeHue B KemyaKe, B TOHKOM
M B TOJCTOM KHUIEYHHKE. BcacblBaHWe MNHUTAaTeNbHBIX BEIIECTB. BcacklBaHME BOJBI.
[TumeBapuTeNbHBIE KeJe3bl: IEYEHD U MOIKETyA0YHAas Kelle3a, UX POJib B MUIIEBAPEHUH.

MukpoObroM YenoBeKa — COBOKYMHOCTh MHMKPOOPTaHHW3MOB, HACEJSIOIIMX OPTraHu3M
yenoBeka. Perynsuus nuieBapenus. Metoabsl u3ydeHus: opraHoB nuieBapenus. Padorsr M.I1.
[TaBnosga.

['uruena nutanus. [Ipenynpexnenue MIUCTHBIX U KETyIOYHO-KUIIEYHBIX 3a00JIeBaHUH,
NUUIIEBBIX OTPABJICHUI. BiusiHrE KypeHHs U aJIKOTOJIs Ha MUILEBAPEHUE.



Jlabopamopnusie u npakmuueckue padonot.

HccnenoBanue neiictBrus PEpMEHTOB CITFOHBI HA KpaxMall.

HaOntonenue aeiicTBUS )KEITyJOUHOTO COKA HAa OCIIKH.

9. OOmeH BellecTB U NMpeBpallieHUe YHEPTUH

OOMeH BeleCTB M MpEBpallleHHEe PHEPruu B opraHusMe uesioBeka. I[lmactuueckuil u
sHepreTudecknii oOMeH. OOMEH BOABI MU MUHEpaJIbHBIX cojied. OOMeH OenKOB, YIJICBOIOB U
KUPOB B OpraHmu3Me. Perymsiust oOMeHa BEIeCTB U IPEBPAIICHUS SHEPTHH.

Butamuner u ux ponb myis opranusma. [loctymienue ButamMuHOB C mumiei. CuHTE3
BUTAMHHOB B OpraHu3Me. ABUTAMUHO3bl U TUIIOBUTAMUHO3bI. COXpaHEHHE BUTAMUHOB B TTHUIIIE.

Hopmbl u pexxum nutanus. ParnuonanbHoe mutaHue — (akTop YKpPEIJICHUS 370POBBS.
Hapymenne ooMeHa BemecTs.

Jlabopamopnuie u npakmuueckue paoonol.

HccnenoBanue cocraBa MpoyKTOB MUTAHUS.

CocraBieHre MEHIO B 3aBUCUMOCTH OT KaJTOPUHHOCTH TTHUIIIH.

CnocoObl coXpaHeHHs] BATAMUHOB B IMUIIEBBIX MTPOTYKTAX.
10.Ko:xa

Crpoenne u ¢ynkuuu koxu. Koxka m e€ mpousBomHble. Koxka W TepMOperyisius.
Bnusiaue Ha koxxy (hakTOpOB OKpY’KAIOIIEH Cpebl.

3akanuBanue u ero posb. CrocoObl 3akaquBaHUA OpraHuU3Ma. [UIrHeHa KOXW,
TUTHEHUYECKUE TpeOOBaHUSA K ONIekAe U 0OyBU. 3a00JIEBaHUS KOKHU U MX MPEIyHpeKICHUS.
[IpodunakTuka u mnepBas MOMOILIb MpPU TEIUIOBOM U COJHEYHOM Y/apax, OXorax u
0OMOPOXKEHUSIX.

JlabopamopHnuvie u npaxmuyeckue paoomel.

HccnenoBanre ¢ MOMOIIBIO JIYIIBI THIJIBHOW U JIAJJOHHOM CTOPOHBI KUCTH.

OnpeneneHue KUPHOCTH PA3IMYHBIX YUACTKOB KOKH JIMLIA.

Onrcanue Mep 1o yxXoAy 3a KOXKel JIMIA U BOJOCAMH B 3aBUCUMOCTH OT THUIIA KOXKH.

Onucanve OCHOBHBIX TUTHEHUUYECKUX TPEOOBaHUM K OJIEXkKE 1 OOYBHU.

11.Bbiesienue

3Hauenue BbleneHus. Opranbl BolaeneHus. Opraibl MOYEBBLACIUTENBHON CUCTEMBI, UX
cTpoenre U (pyHkuuu. Mukpockonuueckoe crpoenue nouku. Hedpon. OOpazoBaHue Mouwu.
Perynsuus MoueoOpa3oBaHUsl U MOYEUCITYCKaHUsl. 3a00J€BaHUs OPraHOB MOYEBBIICIUTEIbHON
CUCTEMBI, UX IPEIYyIPEKICHUE.

Jlabopamopnule u npakmuueckue padomot.

OmnpeaeneHrue MECTOIONIOXKEHHUS MOYEK (Ha MYJISDKE).

Onucanue Mep NpopUIaKTUKU OOJIe3HEN MTOYEK.

12.Pa3mMHo:KeHHe U pa3BUTHE

Opranbl penponaykiuu, ctpoenne u ¢yHkiuu. [lonoBeie sxenes3bl. [lomoBbIE KIIETKH.
OmnogorBopenue. BrHyTpuyTpoOHOE pa3Butne. BrnusHue Ha SMOpPHOHANBHOE pa3BUTHE
dbaxkTopoB okpyxarwiiei cpenbl. Poxawl. Jlaktaums. Poct u pasButue pebGénka. I[lomoBoe
co3peBanue. HacnenoBanue npusHakoB y venioBeka. HacnenctBeHHble 001€3HU, UX TPUYUHBI U
npenynpexaenue. Habop xpoMocom, 1mosoBbie XpOMOCOMBI, TeHbl. Posib reHeTHueCcKuX 3HaHUM

JUIS TTIaHUPOBaHMs ceMbU. MH(pekunu, nepearonumecs mnojJoBbIM MyTEM, UX MPOPHIAKTHKA.
Jlabopamopnbsie u npakmuueckue padoomeol.



OnucaHve OCHOBHBIX Mep MO MPOQPUIAKTHKE MH(EKIMOHHBIX BUPYCHBIX 3a00JIEBaHMUIA:
CIIN/I u remarwur.

13.0OpraHbl 4yBCTB U CEHCOPHbIE CUCTEMBI

Opransl 4yBCTB M UX 3HaueHHE. AHanu3aropbel. CeHcopHble cucTeMbl. [71a3 U 3peHue.
Ontrueckas cucrteMa miaza. Ceryarka. 3pUTENbHBIE PELEHNTOPBI. 3PUTEIBHOE BOCHPHSTHUE.
Hapymenus 3penus u ux npuuussl. [ urunena 3pexus.

VYxo u cayx. Crtpoenue u (QyHKUMM oOpraHa ciayxa. MexaHu3m palOThl CIyXOBOTO
ananuzatopa. CiryxoBoe Bocrpusitue. HapymieHus ciyxa 1 UX Opu4uHbL. [ UrueHa cioyxa.

Opranbl  paBHOBECHs, MBIIIEYHOTO YYyBCTBA, OCs3aHUs, OOOHSHUA U  BKYyca.
B3anmopelicTBue CEHCOPHBIX CUCTEM OpraHU3Ma.

Jlabopamopnule u npakmuueckue padomol

OmnpeneneHue OCTPOTHI 3pEHUS Y YETOBEKA.

N3yuenue ctpoeHus opraHa 3peHus (Ha MyJsDKE U BIIAXKHOM Tpernapare).

N3ydenue ctpoeHus opraHa ciyxa (Ha MyJIsiKe).

14.TloBexenne U NCUXUKA

[lcuxuka u moBeneHue uenoBeka. [loTpeOHOCTM M MoTHBHI moBeaeHUs. ColuanbHas
00yCIJIOBIEHHOCTh NOBENIEHUs uenoBeka. PednexropHas Teopust nmoBeaeHus. Briciias HepBHas
nesTeabHOCTh uenoBeka, padorsl .M. Ceuenoa, W.II. TlaBnoBa. Mexanusm oOpa3oBaHus
ycloBHBIX pediuekcoB. Topmokenue. Jlunamudeckuil ctepeoturl. Pojib TOpMOHOB B TOBE/ICHUU.
HacmencTtBeHHple W HEHACHEACTBEHHBIE  IIPOTpaMMbl  ITOBEICHHS Yy  YEJIOBEKA.
[TpucnocoOUTENBHBIN XapaKTep MOBEACHUS.

IlepBast u Bropas curHajapHble cUCTeMBI. [lo3HaBarenbHas nesTENbHOCTh MO3ra. Peus u
MmbliieHue. I[lamMate u BHUMaHue. OMmoruu. HWHauBUayanbHbIE OCOOCHHOCTH JIMYHOCTH:
CIOCOOHOCTHU, TEMIIEPAMEHT, XapaKTep, OJapEHHOCTh. THIIBI BHICIIEH HEPBHOW JEATEILHOCTH U
TemriepaMeHTa. OCOOCHHOCTH TNCUXUKH 4esioBeKa. [HWrueHa (pu3nyeckoro M yMCTBEHHOTO
Tpyaa. Pexxum tpyna u otaeixa. CoH M ero 3HaueHue. [ nruena cHa.

Jlabopamopnuvle u npakmuyeckue padomeol.

N3ydyeHne KpaTKOBPEMEHHOW NTaMSITH.

Omnpenenenne 00bEMa MEXaHUUECKOM M JIOTHYECKOM TTaMSTH.

Onenka copMUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIICHHUS.

15.Yen0Bek u OKpyxkaOIIAs cpeaa

UenoBek M OKpyKaroliasi cpena. JKoJorndeckue (HakTopbl U UX JACHCTBHE HA OPraHU3M
YeJoBEeKa. 3aBUCHUMOCTb 3/I0pOBbSl UYEJIOBEKAa OT COCTOSHHS OKPYXAlolleld Cpelbl.
Mukpokaumar xKuiblx nomerienuit. Coodmonenre mpaBuil NOBEACHUS B OKpYXKarollel cpene, B
OTACHBIX U YPE3BbIYAMHBIX CUTYAIIUSX.

3I0pOBbE YEJIOBEKAa KaK COLMaibHasg LEHHOCTb. DaKTOphl, HAPYIIAIOIIUE 3I0POBbE:
TUTIOJIMHAMUS, KYpEHHE, YITOTPEOICHHUE aJIKOTOJISI, HAPKOTUKOB, HECOATaHCUPOBAHHOE MTUTAHUE,
CTpecC. YKpEIUIEHUE 3JI0POBbs: AYTOTPEHHHI, 3aKaJMBAaHWUE, JBUTaTElIbHAs AKTUBHOCTb,
cOanancupoBanHoe nuTaHue. KyiabTypa OTHOILIEHHS K COOCTBEHHOMY 3[0POBBIO M 310POBBIO
OKpyKaroumx. BcemupHast opranu3anust 34paBOOXpPaHEHNS.

YenoBek kak yacTb Onocdepsl 3eMiu. AHTPOIIOI€HHbIE BO3CHCTBHS HA IPUPOLY.
VYpOanuzanuusa. [usnnuzanus. TexnoreHHble n3MEeHEHUs B OKpy»Katoleil cpeae. CoBpeMeHHbIE



IJI00aJIbHBIC DKOJIOTHUECKIE HpO6J'ICMLI. 3HaueHHue OXpaHbI OKPY)KaIOH_ICﬁ CpCAbI IJIA
COXpaHCHUS 4CJIOBCUCCTBA.

9 KJIACC

BBenenue

Buosnorus Hayka o >kuBO# npupojie. 3HaueHne OMOJOTUUYECKUX 3HAHUI B COBPEMEHHOU >KU3HH.
[Tpodeccuu, cBsa3anubie ¢ Ononorueidr. MeToasl uccienoBanusl ouonorun. [IoHATHE «KU3HBY.
CoBpeMeHHbIE HAay4yHbIE MPEACTABICHUS O CYIIHOCTH XHU3HHU. CBOWCTBA UBOTIO. YPOBHU
OpraHU3alyy )KUBOU IPHUPOBI.
Jemoncmpayusn

[TopTpeTsl y4eHbIX, BHECIIUX 3HAUYUTEIbHBIN BKJIAJ B pa3BUTUE OMOJIOTMYECKON HAYKH.
MoJiekyasipHbIi yPOBEeHb

OO01mmasi xapakTepucTUKa MOJIEKYISIPHOTO YPOBHSI opraHu3anuu xuBoro. CocTtaB, CTpOEHUE U
(GYHKIIMM OpraHUYECKHUX BEIIECTB, BXOJSIIMX B COCTAaB KMBOTO: YIVIEBOJBI, JIUMUJbI, OCIKH,
HYKJIEUHOBbIE KUCIOTBI, AT® wu papyrue OpraHudeckue CcoeAuHEHHus. buonornueckue
KaTajau3aropel. BUpychl.
Hemoncmpayusn

CxeMbl CTpOEHHSI MOJIEKYJ XMMHUYECKHUX COEIUHEHHI, OTHOCSIIUXCS K OCHOBHBIM TpyIIlaMm
OPraHUYECKHUX BEILECTB.
Jlabopamopnasa paboma

Karaiauruyeckas pyHKuus 0eJIK0OB

KiieTouHblii ypoOBEeHb

OO01mast xapakTepUCTUKa KJIETOYHOTO YPOBHS OpraHu3anuu xkuBoro. Kierka — cTpykTypHas u
GyHKIIMOHANBHAS E€NUHMIIA >KU3HU. Meronbl u3ydeHus KIeTKu. OCHOBHBIE TIOJOKEHUS
KJIETOYHOW TE€OpHUH. XUMHUYECKUH COCTaB KJIETKM M €ro MOCTOSAHCTBO. CTpOEHUE KIETKH.
@OyHKIMU OpPraHouAOB KIEeTKHU. [IpokapuoThbl, 3ykapHOThl. XPOMOCOMHBIH HA0Op KIIETKH.
OOMeH BelecTB W MPEeBpAlllEHUE DJHEPrMH — OCHOBA KM3HEAEATEIbHOCTH  KIIETKH.
DHepreTuueckuii 0OMeH B KJIIETKE KJIETKH. AdpoOHOE U aHa’dpoOHoe abixanue. Poct, pa3Butue
Y JKU3HEHHBIN IUKI KJIeToK. OOIIre MOHITHS O JeIeHUH KJIETKH (MUTO3, MeH03). ABTOTPO(HI,
reTepoTpodHI.
Hemoncmpayusn

Mopnens knetku. Mukpomnpenaparsl MUTO3a B KJIIETKaX KOPEUIKOB JyKa; XpomMocoM. Moaenu-
anIUIMKaluKY, WUIIOCTPUPYIOIIME JEIEHUEe KIETOK. PaclueruieHne Iepokcuaa BOaopoxa ¢
MOMOIIBIO PEPMEHTOB, COJAEPKAIUXCS B )KUBBIX KIJIETKAX.
Jlabopamopnisie u npakmuueckue padomoi

CTpoeHne KJIETOK »KMBbIX OPraHU3MOB

Opranu3smMeHHbIN YPOBEHb

becnoioe u mnonoBoe pa3MHOKEHHE oOpraHu3moB. IlonoBele kieTku. OIUIOZOTBOPEHHE.
NunuBuayanpHOE  pa3BUTUE  OpraHW3MOB.  buoreHetmueckudt  3akoH.  OCHOBHBIE
3aKOHOMEPHOCTH Mepefadynd HacleACTBEHHOW uHpopManuu. [eHeTnyeckass HEnpepbIBHOCTH
KU3HHU. 3AKOHOMEPHOCTH U3MEHYHBOCTH.
JHemoncmpayusn

Mukponpenaparsl SULEKIETKU U CIEPMATO30HU1a )KUBOTHBIX.



Jlabopamopnule u npakmuueckue padonvl

HN3MeHYnBOCTH OPraHU3MOB

IonmyasiuMOHHO-BHI0BOI YPOBEHbD (8 uacos)

Bun, ero xpurepun. Crpykrypa Bunaa. IIpoucxoxknenwe BuaoB. Pa3zBuThe 3BOIIOLMOHHBIX
npencrasieHui. [lonmymsiius — snemMeHTapHas eAMHUIIA 3BooIMHA. bopb0a 3a cyliecTBoBaHUe
Y €CTECTBEHHBIA OTOOP. DKOJIOTHUS KaK HayKa. JKOJOTHUECKUE (DaKTOPHI U YCIOBUS CPEJIbI.
OCHOBHBIE TOJOXKEHUS TEOPUU ABOIIOLMH. J[BYKYIME CHUIIBI 3BOJIIOIMU: HACIIEICTBEHHOCTD,
W3MEHUYMBOCTh, OOph0a 3a CyIIEeCTBOBAaHME, €CTECTBeHHBI 0TOOP. [IpucnocobieHHOCTh U ee
oTHOcUTENbHOCTh.  MckycctBeHHblii  or6op.  Cenekuus.  OOpa3oBaHue  BUJOB —
MHUKPO3BOJIIOIMSA. MaKpO3BOIIOIUS.
Hemoncmpayusn

I'epbapun, KOUIEKIMH, MOJEIH, MYJSDKM pPACTEHUW U JKUBOTHBIX. JKUBBIE pacTeHUs U
KUBOTHBIC. ['epOapuul U KOJJIEKIIMH, WJUTIOCTPUPYIOIIUE HU3MEHYMBOCTbH, HACJIEICTBEHHOCTD,
MPUCTIOCOOJIEHHOCTD, PE3YJIbTaThl HCKYCCTBEHHOTO OTOOpA.
JlabopamopHnuvie u npakmuyeckue paoomal

Ipucnoco01eHHOCTL OPraHU3MOB K cpeie 00UTaAHUA

JKOCUCTEMHBII YPOBEHb

buoneno3. Oxocucrema. buoreoneno3. Bzaummocs3p monyasuuii B OuoreorneHosze. llenu
nutanus. OOMeH BelecTB, MOTOK U MpEeBpallleHue dHEpPruu B OuoreorieHose. MckyccTBeHHbIE
OMOIIEHO3bI. DKOJIOTHYECKasi CyKIIECCHS.
Hemoncmpayusn

Komnekuy, WUTIOCTPUPYIOIIKE SKOJIOTMYECKUE B3aWMMOCBSA3M B OuoreoirieHo3ax. Mojenu
skocuctem. dotorpaduu s3xocucrem Kypckoit odmacru.

IKcKypcuu

OrnurcaHue HKOCUCTEMBI CBOCH MECTHOCTH

Paznen 6.buocdepusiii ypoBens (/0 uacos)

buocdepa u ee crpykrypa, CBOHCTBa, 3aKOHOMEPHOCTH. KpyroBOpoT BEIIECTB M DHEPTUH B
ounocdepe. Dxonorndeckre Kpu3uchl. OCHOBBI PAIIMOHATEHOTO MPUPOIOTIOIH30BAHUS.
Bo3HUKHOBEHNE U Pa3BUTHUE KU3HU. B3MIsbl, TUIIOTE3bI U TEOPUHU O MPOUCXOXKICHUU >KU3HU.
Kparkas uctopust pa3BuTHsi OpraHuuecKoro Mupa. J{okasarenbcTBa HBOTIOIIUH.
Hemoncmpayusn

Mopenu-anmukanun ~ «buochepa u  yenmoBexk». OKaMEHENOCTH, OTIEYATKH, CKEJIETHI
MO3BOHOYHBIX KUBOTHBIX.

PesepB Bpemenu — 1 yac



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOTUHN
HA YPOBHE OCHOBHOTI'O OBIIIEI'O OEPA3OBAHUS (BA3OBBIN YPOBEHbD)

OcBoenue yueOHOro npenmMera «buonorus» Ha ypoBHE OCHOBHOI'O OOLIEr0 0Opa30BaHUs
JOJDKHO ~ OOECHeYuTh  JOCTHKEHHE  CIEAYIOIHUX  OOy4aroUMMHUCS  JIMYHOCTHBIX,
METaIPEAMETHBIX U MPEIMETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJIbTATBhI OCBOCHHUS MPOTPAMMBI IO OHOJIOTHH OCHOBHOTO OOIIEro
0o0pa3zoBaHMs JTOHKHBI OTPAKAaTh TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN M PACIIMPEHHUE OMBITA JCSATEIHHOCTH Ha €€ OCHOBE U B
Ipoliecce peaan3alii OCHOBHBIX HApPaBJICHUM BOCIIUTATEILHON JESTEILHOCTH, B TOM YHKCIIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

TOTOBHOCTh K KOHCTPYKTHMBHOM COBMECTHOW JEATEIBHOCTH TPU  BBITIOJIHCHUH
UCCJIEIOBAHUM U MTPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHUIO U B3aUMOTIOMOIITH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

OTHOIIIEHUE K OWOJOTHM KaK K BaKHOW COCTABIIIONICH KyIbTYPhI, TOPJOCTh 3a BKJIAJ
POCCHIICKHX M COBETCKMX YUEHBIX B Pa3BUTHE MUPOBON OMOJOTMYECKON HAYKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

TOTOBHOCTh OIICHUBATH MOBEJECHUE W MOCTYINKHU C MO3UIMA HPABCTBEHHBIX HOPM U HOPM
DKOJIOTUYECKOM KYJIBTYPHI;

MOHMMAaHUE 3HAYUMOCTH HPABCTBEHHOTO ACIICKTa JCSITCIIBHOCTH YEJIOBEKa B MEIUIIMHE U
OmoIoruy;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

MOHUMAaHUE PO OUOIOTHU B (HOPMUPOBAHUU ICTETUUECKON KYJIbTYPhl TUYHOCTH;

5) puznyeckoro - BoCHUTAHUsl, (OPMHPOBAHUSI  KYJbTYPbl  3[0POBbSI W
IMOIUOHAJIBLHOTO 0J1ATOMOTyYHSI:

OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 3JIOPOBBLIO M YCTAHOBKA Ha 3JIOPOBBIN 00pa3 KU3HU
(3mopoBO€ TUTaHUE, COOJIIOICHNE TUTUEHNYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATUHN U OTJbIXA, pETyNApHas Gpu3nyeckass akTUBHOCTB);

OCO3HAHHWE TOCICIACTBUN W HEMPHUATHE BPEIHBIX IMPUBBIYCK (YMOTPEOJICHHE aJIKOTOJIS,
HApKOTUKOB, KYpPeHHE) U MHBIX (opM Bpeaa s GU3HIECKOTO M IICHXUYECKOTO 3I0POBbS;

COOJTI0/IeHe TIPaBUJI OE30MACHOCTH, B TOM YHCJIC HaBBIKM OE€30ITaCHOTO TOBEACHHUS B
MIPUPOJTHOM CpEIIE;

c(hOpPMHUPOBAHHOCTh HaBBIKA pedIECKCHH, YIpaBICHUE COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSIHHEM;

6) TPyA0BOT0 BOCIIUTAHUSI:

aKTUBHOE YYacTHE B PEIICHUU MPAKTHUUECKHUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIIbHON
OpraHU3aINH, HACEJIEHHOTO MyHKTA, Kpast) OMOJIOTUYECKON U SKOJIOTUYECKOW HAMPaBICHHOCTH,
WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCCrid, CBI3aHHBIX C OMOJIOTHEH;



7) 3K0JIOTUYECKOTO BOCTIUTAHUS:

OpHEHTAallMs Ha TPUMEHEHHE OWOJOTHYECKUX 3HAHUW TpU PEIICHWH 3a7ad B 00JacTu
OKPYXaroLEen Cpeabl;

OCO3HAHME IKOJIOTUUECKUX MPOOJIEM U MyTel UX pelICHUS;

TOTOBHOCTh K YYACTHIO B IPAKTUYECKOUN AESITENBHOCTH IKOJIOTUYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpUCHTAIlMsl Ha COBPEMEHHYIO CHCTEMY HAY4YHBIX TIPEACTaBICHUA OO0 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTAX, B3aMMOCBS3SX YEJIOBEKA C MPUPOJHOW M COLUAIBHOU
Ccpenou;

MOHUMAaHUE POJIr OUOJIOTrHYECKON HAyKH B (POPMHUPOBAHUN HAYYHOT'O MUPOBO33PEHUS;

pa3BUTHE HAy4YHOW JFOOO3HATEIBHOCTH, MHTEpECca K OMOJOTHYECKON HayKe, HaBBIKOB
UCCIIEIOBATENbCKOM eI TEIbHOCTH;

9) amanranmu  o0ydamomerocss K HM3MEHSIOIIUMCS YCJOBHSIM CONHMAJLHOW M
NPUPOAHON Cpeabl:

aZIcKBaTHas OLICHKA U3MEHSAIOUIUXCS YCIOBUM;

NPUHATHE peIICHUS (MHAWBHUAYalbHOE, B TPYyNIEe) B HM3MEHSIOMIMXCS YCIOBHUSIX Ha
OCHOBaHMHM aHAJIN3a OMOJIOTUYECKOU UH(pOpMAIUK;

IUTAaHUPOBAHUE JEHCTBUUA B HOBOM CUTyallud Ha OCHOBAaHWUM 3HAHUNA OMOJOTHYECKHUX
3aKOHOMEPHOCTEM.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHbIe pe3yJbTaThl OCBOSHHS MPOrpaMMBI IO OMOJIOTHMH OCHOBHOTO OOIIEro
0o0pa3oBaHus, JOJDKHBI OTpakaTh OBJIQJACHUE CICAYIOIIMMU YHUBEPCAIBbHBIMH YYCOHBIMU
JNIEUCTBUSIMHA:

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a30oBbIe JIOTHYECKHE TeCTBUS:

BBISIBJSITh W XapakTepU30BaTh CYIIECTBEHHBIE TPU3HAKH OHOJOTHYECKHX OOBEKTOB
(s1BNIEHU);

yCTaHaBIMBATh CYIIECTBEHHbIN MPU3HAK KIAaCCU(PUKALUU OUOJOTUYECKUX OOBEKTOB
(sIBIIEHUH, MPOIIECCOB), OCHOBAHUS Uil OOOOIIEHUS M CpPaBHEHHs, KPUTEPUU IPOBOIUMOTO
aHaIu3a;

C y4€TOM TPEIOKCHHOH OMOJOTMYECKON 3a7aud BBIBISATH 3aKOHOMEPHOCTH W
NPOTUBOpPEYHST B paccMaTpuBaeMbIX (akTax W HAOMIOJEHUSIX, TMpenjaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTENW U IPOTUBOPEYNN;

BBISIBJIATH JeUIUTHI HHPOPMAIMH, JAHHBIX, HEOOXOAUMBIX ISl PEIIeHUs] TOCTAaBICHHON
3a/1a4u;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U TMPH HM3yUYEeHUU OHMOJOTHYECKHX SIBICHUN U
IOPOLECCOB, JeNaTh BBIBOABI C  HUCIHOJB30BaHUEM  JIEAYKTUBHBIX W  HHIYKTUBHBIX
YMO3aKJIIOUeHUN, YMO3aKIIIOUEHUH MO0 aHAJIOTUH, (OPMYITUPOBATH THIIOTE3bI O B3AUMOCBS3SIX;



CaMOCTOATENILHO BBIOMpATh CHOCOO pelleHus y4eOHOW OMOJIOTMYECKOW —3a/ayu
(cpaBHMBATh HECKOJBKO BAapHAHTOB DPEIICHHs, BHIOMPATh HAMOOJIEE MOAXOMSAIIMA C y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTECPHUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

UCITIOJIb30BATh BOIPOCHI KaK MUCCIIEIOBATEIbCKUNA HHCTPYMEHT IMO3HAHMS;

bopMyIMpOBaTh BOMPOCH], (UKCUPYIONINE Pa3pblB MEXKIY pPEaTbHBIM H IKEIATCIBHBIM
COCTOSIHHEM CHUTYaIlud, 00BEKTa, U CAMOCTOSITEIIbHO YCTAHABIMBATH NICKOMOE ¥ IAHHOE;

dbopMHpOBaTh TUTIOTE3Y 00 UICTHHHOCTH COOCTBEHHBIX CYXKJIEHUMN, apTyMEHTHUPOBATH CBOIO
MO3UIIMI0, MHCHHE;

IPOBOJUTh MO CaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHy HAOJO/IEHUe, HECIOXKHBIN
OMOJIOTMYECKUI HKCIIEPUMEHT, HEOONBIIOE HMCCIEIOBAHUE MO YCTAHOBJIEHHUIO OCOOEHHOCTEHN
OuoJiornyeckoro o0ObekTa (mpouecca) U3y4eHUs, NPUYUHHO-CJIECICTBEHHBIX CBs3e U
3aBUCHUMOCTEH OMOJIOrMYECKUX 00BEKTOB MEXKTy COOOM;

OLICHMBATh HAa MPUMEHUMOCTh MU JOCTOBEPHOCTH HH(OpPMAIMIO, TOJYYEHHYIO B XOJ€
HAOJIOICHUS U DKCIIEPUMEHTA;

CaMOCTOSATEITFHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI TIO PE3YJIbTaTaM MPOBEIAEHHOTO
HAOFOICHMS, SKCIICPUMEHTA, BIAJCTh MHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH IOTYYCHHBIX
BBIBOJIOB M 00OOIICHMI;

MIPOTHO3UPOBATh BO3MOKHOE JalIbHEHIIee pa3BUTHE OMOJIOTMYECKUX MPOIECCOB U HX
MIOCJICJICTBUS B AHAJIOTUYHBIX WJIM CXOIHBIX CHUTYaIHSIX, a TAKKE BBIIBUTATH MPEIITOIOKCHUS
00 WX pa3BUTHUHU B HOBBIX YCIIOBHIX U KOHTEKCTaX.

3) pabora ¢ uHpopmMaumeii:

OPUMEHSTh Pa3IUYHbIE METOJbI, WHCTPYMEHTHI M 3allpoChl TMpPH TOUCKE M OTOOpe
Oronornyeckor MHGOPMAIUK WM JAHHBIX U3 UICTOYHUKOB C YYETOM MPENJIOKEHHONW yueOHOM
OMOJOTHYCCKOM 3a/1a9H;

BBEIOMPATh, AHAIM3UPOBATh, CHCTEMATH3WPOBATh W HHTEPIPETHPOBATH OMOJOTHUYECKYIO
uHGOPMAITUIO PA3TUYHBIX BUJOB U (JOPM MIPEICTABICHHUS;

HAXOJIUTh CXOJHBIC apTyMEHTHI (ITOATBEPKIAONINE WM OMPOBEPTAIOIINE OJHY U Ty Ke
UJICI0, BEPCUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

CaMOCTOATENIbHO BBIOMpPATh ONTUMANBbHYIO (opMy TmpencraBieHuss HHPOpMAUUU U
WUTFOCTPUPOBATH PEIIacMbIe 3aa9i HECIIOKHBIMHA CXEMaMH, TharpaMmMaMu, HHOH Tpadukoit u
UX KOMOHMHALUSIMU;

OIICHMBATh HAJIEKHOCTh OMOJOTHYECKON MH(OpMAIUK TIO KPUTEPHUSM, MPEIII0KEHHBIM
YYHUTENIEM WU COPMYITHPOBAHHBIM CaMOCTOSTEIILHO;

3aIlIOMHHATh U CHCTEMAaTH3UPOBATh OMOJIOTMYECKYIO HH(POPMAIIHIO.

KoMMyHHKaTHBHBIE YHHBePcAIbHbIE YueOHbIe el CTBUS

1) obmenue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXKICHUS, BRIPAXKATH SMOIIUU B MPOIIECCE BHITIOJTHEHUS
MPAKTUYECKUX U JIAOOPATOPHBIX padoT;

BBIPAXKATh ce€0s (CBOIO TOUKY 3PEHHMSI) B YCTHBIX U TUCHMEHHBIX TEKCTaX;



pacro3HaBaTh HEBepOaJbHBIE CpPEACTBA OOIICHHUS, MOHUMATh 3HAYEHHUE COLMAIBHBIX
3HAKOB, 3HATh W PACIO3HABaTh TMPEANOCHUIKM KOH(DJIUKTHBIX CHUTyalluii W CMAT4aTh
KOH(DJIUKTBI, BECTH TIEPETOBOPHI;

MMOHUMATh HAMEPEHUS JAPYTUX, MPOSBIATh YBAKHUTEIHBHOE OTHOIIIEHNE K COOCCETHUKY U B
KOpPPEKTHOU popMe popMyIupOBaTh CBOU BO3PAKEHUS,

B XO0j€ auaiiora W (WIM) TUCKYCCHU 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOu
OMOJIOTUYECKON TeMbI M BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA pEIIeHUEe OMOJIOTHYECKON 3a/1auu
U To/ijiepKanue 0J1aroXKenaTeIbHOCTH OOIIEHNUS;

COINOCTaBJISITh CBOM CYXKJICHUS C CYXICHUSIMM JIpYTUX YYaCTHHUKOB JUajora,
00Hapy>XKMBaTh Pa3Inyue U CXOJICTBO MO3UIINA;

nyOJUYHO  TPENCTaBIATH  PE3yJbTAaThl  BBIMOJTHEHHOTO  OHOJIOTHYECKOTO  OTIBITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3ajJad Ipe3eHTAllud |
0COOCHHOCTEH ayJIMTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE U TUCbMEHHBIC TEKCTHI
C MCMOJIb30BaHUEM HJLTIOCTPATUBHBIX MAaTEPUAIIOB.

2) coBMeCTHasA AesiTeJIbHOCTD:

MOHMMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON U MHIAUBUIYyaIbHON paOOTHI MpHU
pelIEHUH KOHKPETHOH  OHMOJIOTMYECKOH  mpoOjeMbl, OOOCHOBBIBATH  HEOOXOJIUMOCTH
INPUMEHEHHUSI TPYIIOBBIX (OPM B3aUMOJICHCTBUS TPU PEIICHUH ITOCTABJICHHOW Yy4ueOHOM
3aJ1a4u;

MPUHUMATh 11€JIb COBMECTHOM JEATEeIbHOCTH, KOJUIEKTUBHO CTPOUTH JCHCTBHUS MO €&
JOCTUKEHHUIO: pacrpeiesaTh pOoJIM, JO0roBapuBaThCs, OOCYXIaTh MPOLECC U pe3yJbTar
COBMECTHOM PabOTHI, yMeTh 0000IIaTh MHEHHUS HECKOJBKHUX JIIOJICH, MPOSIBISATH TOTOBHOCTH
PYKOBOAUTD, BBITIOJHATH MOPYUYCHUS, TTIOJUUHITHCS;

MJIAHUPOBATh OPraHU3alUI0 COBMECTHOM pPabOThI, OMpEAeisTh CBOI PoOJib (C Yy4y€ToM
NPEANOUYTCHUI U BO3MOXKHOCTEHM BCEX YYAaCTHUKOB B3aUMOJICUCTBHUS), paclpeleiaTh 3ajadu
MEXIy 4YJIeHaMU KOMaH[Ibl, Y4aCTBOBATh B IPYMIOBHIX (hopMax paboThl (0OCYXIIeHUs, OOMEH
MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

BBITIOJTHSATH CBOKO 4acTh pPaOOThHI, JOCTUTATh KAayeCTBEHHOTO pe3ysibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTUMH YWICHAMHU KOMAaH]IbL;

OIICHUBATh KAa4€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chopMyTUPOBAaHHBIM YYACTHUKAMHU B3aUMOJICUCTBHS, CPaBHUBATH PE3yJbTAThl C HMCXOJIHOU
3a7auyeil M BKJIQJ KaKJIOTO 4YJjieHA KOMaHIbl B JIOCTHKEHHUE PE3YJIbTaTOB, Pa3lesiTh cdepy
OTBETCTBEHHOCTH U MPOSIBISATH TOTOBHOCTH K MPEIOCTABIICHUIO OTYETA TIEpE]1 IPYIIION;

OBJaJ€Th  CHUCTEMON  YHHMBEpPCAJbHBIX KOMMYHUKATHUBHBIX  JICUCTBUU, KOTOpas
obecnieunBaeT CHOPMUPOBAHHOCTh COLMAJIBHBIX HABBIKOB W SMOIMOHAJIBHOTO HWHTEJUICKTA
o0ydJaronmxcs.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI JIJISi PEIICHUS B KU3HCHHBIX M YYCOHBIX CHUTYAIMSIX, UCIOJb3YS
OMOJIOTHYECKHUE 3HAHMS,



OPUEHTHPOBATHCS B PA3IMYHBIX TOAXOAAX MPHHATUA pelIeHuHd (MHAMBHIyaIbHOE,
MPUHATUE PEIICHUS B TPYIIe, IPUHITHE PEIICHUN TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pEIIeHUS 3aJadd (MW €ro YacTh), BhIOMpATh
crocod permieHuss y4eOHOW OHMONOTHMYECKON 3aadyd C Y4ETOM HMMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH IpejlaraeMbie BApHAHTHI PEIICHU;

COCTAaBJISITh IUIAH JCHCTBUN (IJIaH pealu3alud HAMEYCHHOTO aJTrOpUTMa PEIICHHUS ),
KOPPEKTUPOBATh TPEIOKEHHBIN QJITOPUTM C YYETOM TOJYYCHHS] HOBBIX OMOJOTHUYECKHX
3HaHHUK 00 M3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEIICKCHUH;

JaBaTh OIEHKY CUTYAIIMH | MpeIaraTh IiaH e€ N3MCHCHNUS,

YUUTHIBATh KOHTEKCT U TPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpHU
penieHun y4yeOHOM OWOJIOTMYECKON 3ajjauM, aJanTUpPOBaTh pEIIEHWE K MEHSIOIUMCS
00CTOSTEIIECTBAM;

OOBSCHATh MPUYUHBI JTOCTHXKEHUS (HEAOCTMIKEHUS) PE3yNIbTaTOB NEATCILHOCTH, JaBaTh
OIICHKY TIPHOOPETEHHOMY OIIBITY, YMETh HaXOUTh MTO3UTUBHOE B TIPOU3OIICIICH CUTYaINN;

BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHUBIIIMXCS
CUTYaIlNi, yCTAHOBJICHHBIX OIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3yNbTaTa IEIH U YCIOBHSIM;

pa3nuYaTh, Ha3bIBaTh M YIIPABJISATH COOCTBEHHBIMH SMOITUSIMH U AYMOIUSIMU APYTHX;

BBISIBIIATH U aHAJTU3UPOBATH IPUYHUHBI SMOITH;

CTaBUTH €051 HA MECTO JPYroro 4eoBeKa, MOHUMATh MOTUBBI U HAMEPEHUS PYToro;

PEryIMpOBaTh CIIOCOO BHIPAKEHHS IMOILIUH.

IIpunsiTHe ceds U APYrux

OCO3HAHHO OTHOCHUTKCS K APYroMy 4eJIOBEKY, €r0 MHEHHIO;

MPU3HABATh CBOE MPABO Ha OIIMOKY M TAKOE K€ MPaBO JAPYroro;

OTKPBITOCTh Ce0€ U JPYTHUM;

OCO3HaBaTh HEBO3MOXXHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJICTh CHUCTEMOW YHHUBEPCAIBHBIX YUYCOHBIX PETYIATUBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT (POPMUPOBAHKWE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSI TTO3MITHS
JUYHOCTH), W KU3HCHHBIX HABBIKOB JUYHOCTU (yIpaBieHUs COOOH, CaMOIUCITUTIINHBI,
YCTOMYHUBOTO MTOBEJICHHUS).

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOrpamMMbl MO OMOJIOTMM K KOHIy OoOydeHus ¢ 5
Knacce:

XapaKTEepU30BaTh OMOJIOTHIO KaK HAyKy O KUBOW MPHUPOAE, Ha3bIBaTh MPU3HAKH >KUBOTO,
CpPaBHUBATH OOBEKTHI )KUBOW M HEKUBOU MPUPOIBI;

NEPEeYUCHIATh HCTOYHUKHA  OHMOJOTMYECKHX 3HAaHUM, XapaKTepu3oBaTh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUM JAJIi COBPEMEHHOTO 4eJoBeKa, Mpodeccuu, CBA3aHHbIE C Ouoyornen
(4-5 npodeccwmii);



NPUBOJIUTh MPUMEPHl BKJIaga poccuiickux (B Tom uucie B. W. Bepuanckuii, A.
JI. YnkeBckuil) 1 3apyOexHBIX (B TOM yucie ApUCTOTeNb, Teodpact, ['unmokpar) yu€HbIX B
pa3BUTHE OMOJIOTHUH;

UMETh MPEJCTABICHUE O BaKHEHIIMX OUOJOTHYECKUX MpolleccaxX M SIBICHUAX: MUTAHUE,
JbIXaHWe, TPAHCTIOPT BEIIECTB, Pa3IpaKMMOCTh, POCT, Pa3BUTHE, BUKEHUE, PA3MHOXKECHHE;

MPUMEHSITh OMOJOTMYECKUE TEPMUHBI U TOHATHUSA (B TOM YHUCJE: KUBBIE Tejia, OMOJIOTHS,
9KOJIOTHUSA, IIUTOJIOTHS, aHATOMUS, (PU3HOIOTHs, OMOJIOTHYECKasi CUCTEMAaTHKa, KJIETKa, TKaHb,
OpraH, CHCTeMa OpIraHOB, OpPraHU3M, BHPYC, JBH)KEHHE, NMUTaHUE, (POTOCHHTE3, JIbIXAHHE,
BBIICJICHUE, Pa3JIpaXXUMOCTh, POCT, Pa3MHOXKEHHE, pa3BUTHE, cpela OOWUTaHUs, MPUPOJIHOE
COOOIIECTBO, MCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C IOCTaBJICHHOM 3agadyeil U B
KOHTEKCTE;

pas3nuyaTh MO BHENIHEMY BHUAY (M300paKEHUSM), CXeMaM W OINHUCAHUSM TOSACPHBIC U
SJIEpHBbIE OPTaHU3MBbI, pa3IUYHbIE OHOJOTUYECKHE OOBEKTHI: PACTCHUS, >XKUBOTHBIX, TPUOBI,
JUIIAWHUKY, 0aKTepUH, MPUPOJIHBIE U UCKYCCTBEHHBIE COOOIIECTBA, B3aUMOCBSI3H OPraHU3MOB
B MIPUPOJHOM U MCKYCCTBEHHOM COOOIIECTBAX, MpeAcTaBuTene Guopsl U GayHbl TPUPOIHBIX
30H 3eMIIH, JaHAAa( Tl TPUPOAHBIE U KYJIbTYPHBIE;

IIPOBOJUTH OMMCAHUE OpraHu3Ma (pacTeHusl, )KUBOTHOTO) 10 33JJTaHHOMY IJIaHY, BbIIEISATh
CYLIECTBEHHBIC IPU3HAKM CTPOCHHUS W NPOLECCOB IKU3HEACATEIBHOCTH OpPraHU3MOB,
XapaKTepU30BaTh OPraHU3MbI KaK Teja JKUBOU MPUPO/IbI, MEPEUUCIATH 0COOEHHOCTH PACTCHUM,
YKUBOTHBIX, TPUOOB, JTUIIAHHUKOB, OAKTEPUN U BUPYCOB;

pacKpbIBaTh TOHSTHUE O cpele oOuTaHus (BOJHOM, HA3eMHO-BO3IYIIHOM, MOYBEHHOM,
BHYTPHOPTaHU3MEHHOM ), YCIOBHSIX CpeAbl OOUTAHMUS;

MPUBOAUTHh TMPUMEPHI, XapaKTEPU3YIOIIHE MPUCIIOCOOIEHHOCTh OPTaHU3MOB K Cpele
o0uTaHUsI, B3AMMOCBS3M OPTaHU3MOB B COOOIIECTBAX;

BBIJICISATh OTJIMYUTEIbHBIC MPU3HAKU TPUPOIHBIX U UICKYCCTBEHHBIX COOOIIECTB;

apryMEHTUPOBATh OCHOBHBIE MpaBWja IMOBEACHUS YEIOBEKA B NPHUPOAEC U OOBICHATH
3HAUYEHHE TMPUPOJOOXPAHHOW  JEATEIBHOCTH  4YEJIOBEKAa, AaHAJIU3UPOBATH  IJI00ATBHBIC
HKOJIOTUYECKHE TTPOOIIEMBI;

pPacKpbIBaTh POJIb OMOJOTUHU B MIPAKTUYECKON JACSTEIHHOCTH YEIOBEKA;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpax CBs3b 3HAHUW OMOJIOTUU CO 3HAHUSAMH IO
MaTeMaTHKe, MPEeIMETOB T'YMAaHUTAPHOTO ITUKJIA, PA3JIMYHBIMU BUIaMU UCKYCCTBA;

BBHITIOJIHATH TPaKTUYECKHe paboThl (MOMCK MHGOPMAIMK C MCTIOJIb30BAaHUEM Pa3IMIHBIX
MCTOYHUKOB, OMMCAHWE OpTraHU3Ma I0 33JJaHHOMY IIJIaHy) U JabopaTopHbie paboThI (paboTa ¢
MHUKpPOCKOIIOM, 3HAKOMCTBO C Pa3JU4YHBIMU CHOCOOAMHU H3MEPEHMsS] U CPaBHEHHUS >KUBBIX
00BEKTOB);

MPUMEHSITh METOJbl OuoJioruu (HaOJIOJIEHHE, OMHUCcaHue, KiacCudUKalus, U3MEpEeHUE,
DKCIIEPUMEHT): TPOBOJUTH HAOMIOACHUS 3a OpraHW3MaMH, OIHMCHIBATh OWOJOTHYECKUE
OOBEKTBI, TPOIECCHl W SBJICHHS, BBINOIHATL OWOJOTUYECKUNA PHUCYHOK W U3MEpPEHUE
OMOJIOTNYECKHX 00OHEKTOB;

BJIJIeTh TpuéMaMu pabOThl C JIYNOH, CBETOBBIM W HHUGPOBBIM MHKPOCKOMAMH TPHU
paccMaTpUBaHUN OMOJIOTHYECKUX OOBEKTOB;



coOoaTh TpaBWia 0€30MacHOTO Tpyda mHpu paboTe ¢ yd4eOHBIM U JabopaTOpHBIM
0o0opy/nOBaHMEM, XHMUYECKOW TMOCY/I0il B COOTBETCTBUM C HMHCTPYKIMSIMH Ha YPOKE, BO
BHEYPOYHOM 1€ATEIIbHOCTH;

WCITI0JIb30BaTh MIPU BBIMOTHEHUM YYEOHBIX 3aJJaHUN HAYyYHO-TIOMYJSIPHYIO JINTEPATYpPy MO
OHOJIOTMH, CIIPAaBOYHbIE MaTepualbl, pecypchl MiHTepHeTa;

co3JaBaTh IHUCBMEHHBIE W YCTHBIE COOOUICHMS, HCHOJIb3Yysl TMOHSATHIHBIA ammapar
M3y4aeMoro paszena OMOJOTHUH.

[IpenmeTHbIE pe3yabTaTbl OCBOCHHS NPOrpPaMMbl IO OMOJIOTMHM K KOHIy OOydeHHs 6 6
Kaacce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJOTHYECKYIO HAyKy, €€ pa3/ielibl U CBA3U C JPYTrUMU
HayKaMU U TEXHUKOM;

NPUBOIUTH NpPHUMEPHl BKIaga poccuiickux (B ToM umcie B. B. Jlokywaes, K. A.
Tumupsizes, C. I. HaBamun) u 3apy0exxubix yu€nbix (B ToM uucie P. ['yk, M. Manbsnuru) B
pa3BUTHE HayK O PACTCHHUSX;

IPUMEHATHh OMOJIOrMYECKHE TEPMUHBI U MOHATUSA (B TOM 4ucie: OOTaHMKA, pacTUTENIbHAs
KJIETKA, PACTUTENIbHAA TKaHb, OpPraHbl PACTEHUM, CHCTEMAa OPraHOB PACTEHHS: KOPEHb, MMOOer
MOYKa, JIMCT, BHUIOM3MEHEHHBIE OpraHbl, LBETOK, IUIOA, CEMs, PACTUTENIbHBIA OpraHHU3M,
MUHEpAJIbHOE NUTaHUe, (OTOCUHTE3, IbIXaHUE, POCT, pa3BUTHE, Pa3MHOKEHHE, KJIOH,
pa3apaxuMOCTh) B COOTBETCTBUU C IIOCTABICHHOM 3a7a4eil U B KOHTEKCTE;

OMKCHIBATh CTPOCHUE W KU3ZHENEATEIbHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha Mpumepe
NOKPBITOCEMEHHBIX WJIM I[BETKOBBIX): IOIIOLIEHUWE BOABI W MHHEpPAJbHOE IUTaHUE,
(doTOCHHTE3, JIbIXaHWE, TPAHCHOPT BEIIECTB, POCT, Pa3MHOXKEHUE, PAa3BUTHUE, CBSA3b CTPOECHUS
BETeTAaTUBHBIX U TEHEPATUBHBIX OPTaHOB PACTCHUM C UX (QYHKIUSIMU;

pa3nuuaTh M OIHKCBHIBATH KUBbIE M repOapHble SK3EMIUISIPbl PACTEHUN MO 3aJaHHOMY
IJIaHy, YacTU pPACTEHUH N0 H300pAKEHUAM, CXEMaM, MOENSM, MyJsKaM, peabedHbIM
Ta0IUIaM;

XapaKTepU30BaTh MPU3HAKNA PACTEHUM, YPOBHU OPraHM3alMy PACTHTEIBHOIO OpraHU3Ma,
YaCTH PAaCTEHUM: KIIETKHU, TKAaHU, OPTaHbl, CACTEMBI OPTaHOB, OPraHU3M;

CPaBHUBATh PACTUTENIbHBIE TKAHU U OPTaHbl paCTEHUI MexXay co0oii;

BBINIOJIHATh NPAKTUYECKHE M JaboparopHble paboThl 1Mo MOpGOJOTUU U (PU3HOIOTUU
pacTeHud, B TOM 4YHUCJIE€ pPabOThl C MHUKPOCKOIOM C IMOCTOSHHBIMH ((DMKCHPOBAaHHBIMH) U
BPEMEHHBIMU MHUKpOIIpenapaTamMu, UCCIeI0BaTeIbCKUEe pabOThl C MCIOIB30BAaHUEM MPUOOPOB U
WHCTPYMEHTOB ITU(POBOI TaOOpaTOPHH;

XapaKTepU30BaTh MPOLECCHl KU3HEACSITENIbHOCTH pPACTEHHWI: TMOIVIOIIEHWE BOJbI U
MUHEpaJIbHOE MUTaHWE, (POTOCUHTE3, ABbIXaHUE, POCT, Pa3BUTHUE, CHOCOOBI €CTECTBEHHOTO U
UCKYCCTBEHHOI'O BETETaTUBHOTO PAa3MHOXKEHHUS, CEMEHHOE pa3MHOXEHue (Ha mpumepe
NOKPBITOCEMEHHBIX, WJIU [IBETKOBBIX);

BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSA3M MEXIY CTpPOCHHEM M (YHKIMSIMH TKaHEH H
OPraHOB PACTEHUM, CTPOCHUEM U KUZHEAECATEIbHOCTHIO PACTECHUM;

KJIAaCCU(PUIIMPOBATH PACTEHUSI U UX YACTH MO Pa3HBIM OCHOBAHMUSIM;

OOBSICHATH POJIb PACTEHUH B MPHUPOJE U KU3HU UYeJOBEeKa: 3HaueHue (OTOCHUHTE3a B
IPUPOJE M B )KU3HU YEJIOBEKa, OMOJIOTMYECKOE U XO3SIMCTBEHHOE 3HAY€HHE BUIOM3MEHEHHBIX
no0eroB, X03sIIICTBEHHOE 3HAUEHUE BET€TaTUBHOTO PAa3MHOKEHUS;



OPUMEHATh TOJIYYEHHbIE 3HAHWS U1 BBIPAIMBAHMS U Pa3MHOMKEHHMS KyJIbTYPHBIX
pacTeHunl;

UCITIOJIb30BATh METO/Abl OMOJIOTMH: TPOBOAHMTH HAOIONECHMS 32 PACTEHUSMHM, OMHUCHIBATH
pPacTeHMsI U UX YaCTH, CTABUTh IPOCTEHIINE OMOIOTMUECKHUE ONBITHI U HKCIIEPUMEHTHI;

cobOmrofarh mpaBuiia 0e30MacHOTrO Tpyda Ipu padboTre ¢ yd4eOHBIM M JaOOpaTOPHBIM
00opyaOBaHUEM, XMMHUYECKOM TOCYIOW B COOTBETCTBHHM C WHCTPYKIHUSMU Ha YpPOKE U BO
BHEYPOUHOH AESITEIbHOCTH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MpPUMEpax CBsI3b 3HAHUN OMOJOTHUU CO 3HAHUSMH IO
MareMaTuke, reorpauu, TEXHOJIOTUH, NPEIMETOB TIYMAaHUTApPHOIO LMKIA, PA3IUYHBIMU
BUJIaMH HCKYCCTBa;

BJIaJIETh IpuEMaMu paboThl ¢ OMOJIOTHYECKO HHpOpMaIIHe: GOopMYIHPOBATH OCHOBAHUS
JUIS W3BIEUCHHUS W 0000mEeHHs HHPOpPMAMM U3 JBYX MCTOYHUKOB, MPEoOpPa3OBHIBATH
UH(POPMAIUIO U3 OJJHOW 3HAKOBOW CHUCTEMBI B APYTYIO;

CO3/laBaThb IMHCbMEHHbIE M YCTHbIE COOOIIEHMS, MCIONb3Yysl MOHSITUWHBIN ammapar
U3y4aeMoro paszzesia OMOJIOTUH.

[IpeameTHbIE PE3yNBTATBl OCBOECHHS MPOrpaMMbl MO OWOJOTMU K KOHIY OOy4YeHHs 6
7 knacce:

XapaKTepU30BaTh MPUHIUMBI KIACCU(PUKALUU PACTEHUI, OCHOBHBIE CHCTEMAaTHYECKHUE
IpyNnbl pacTeHU (BOJOPOCIH, MXH, IUIayHbl, XBOIIM, IAlOPOTHUKH, T'OJOCEMEHHBIE,
MOKPBITOCEMEHHBIE WJIA IBETKOBBIE);

IPUBOAUTH IPUMEPHI BKJIaAa poccuiickux (B Tom uucie H. U. Basunos, U. B. Muuypun)
u 3apyoexsbix (B ToMm unciie K. JIunnei, JI. [lactep) yu€HbIX B pa3BUTHE HAYK O PACTCHMSIX,
rpubax, TuIaiHuKaxX, OaKTEePHUsIX;

OPUMEHATh OMOJIOTMYECKHE TEPMUHBI W MOHATHA (B TOM uucie: OOTaHMKA, SKOJIOTHS
pacTeHui, MUKOJIOTHSI, OaKTEPUOJIOTHS, CUCTEMATHKA, LIAPCTBO, OT/AEI, KJIacC, CEMEICTBO, PO/,
BUJI, KU3HEHHas (opma pacTeHWil, cpera OOUTaHUS, PACTUTENBHOE COOOILIECTBO, BBICIINE
pacTeHus, HU3IINE PACTEHUs, CIHOPOBBIE PACTEHHs, CEMEHHBIE PACTEHHS, BOJOPOCIHU, MXH,
IUTayHbl, XBOIIM, HANOPOTHUKU, TOJIOCEMEHHbIE, IOKPHITOCEMEHHbIE, OaKTepuu, TpHOBI,
JUIIAHHUKN) B COOTBETCTBUU C TTOCTABJICHHOMW 3a7a4€il 1 B KOHTEKCTE;

pa3nuyaTh U OMUCHIBATH KMBbIE U TepOapHble SK3EMIUIAPbl PACTEHH, YaCTH PACTEHUH IO
U300pKEHUSIM, CXEMaM, MOJENsAM, MyJisDKaM, pelbeHbIM — TabmuiaMm, TrpuObl 1O
U300PKEHUSIM, CXeMaM, MYJIsKaM, OaKTepUH 10 U300PaKCHUSIM;

BBISIBJISITH IPU3HAKU KJIACCOB MOKPBHITOCEMEHHBIX MM LIBETKOBBIX, CEMEUCTB JIBYAOJIbHBIX
Y OJTHOJIOJIbHBIX PACTEHUM;

ONpENENSATh CUCTEMATUUYECKOE IMOJIOKEHUE PACTUTENBHOIO OpraHu3Ma (Ha mpuMepe
MOKPBITOCEMEHHBIX, UJIU I[BETKOBBIX) C MMOMOIIBIO ONPEAEIUTENbHON KapTOUKH;

BBIMOJIHATh MpaKkTUYECKHe U J1abopaTopHble pabOTBl MO CHUCTEMAaTHKE pPaCTEHHUH,
MUKOJIOTMM M MHKPOOHOJIOTHH, B TOM 4YHCJIE€ PabdOThl C MHUKPOCKOIIOM C MOCTOSHHBIMU
(pukcupoBaHHBIMU) W BPEMEHHBIMH MUKpOIpenaparaMH, HCCIeI0BaTeIbCKUE pPadoThl ¢
UCIOJIb30BAaHUEM TPUOOPOB U UHCTPYMEHTOB LIM(PPOBOM JabopaTopuu;

BBIACIIATh CYIIECTBEHHbIE NIPU3HAKM CTPOCHHUSI U KU3HEAECATEIBHOCTH PACTEHMIA,
OakTepwuii, rpruOOB, JTUIIIAWHUKOB,



IPOBOJUTh ONHCAHHE U CPaBHUBATH MEXKIY COOOW pacTeHus, TpuObl, JUIIAHHUKH,
OaKTEpHH MO 3aJaHHOMY ILIaHy, JIeJaTh BBIBO/IbI HA OCHOBE CPAaBHEHHS,

ONKCHIBATH YCIOXHEHUE OPraHU3allid PACTEHUH B XOZE 3BOJIOLHMH PACTUTEIBHOTO MHUpA
Ha 3emiie;

BBISIBIIAITH  YEPTHl MPHUCIOCOOJICHHOCTH pAcTEeHUM K cpele OOUTaHUs, 3HAUYCHUE
HKOJIOTHYECKUX (PAKTOPOB JJIsl pACTEHU;

XapaKTEPU30BaTh PACTUTENBHBIE COOOIIECTBA, CE30HHBIE M MOCTYMATEIbHbIE N3MEHEHHUS
PACTUTENBHBIX COOOIIECTB, PACTUTENBHOCTD (PACTUTENBHBINA TOKPOB) MPUPOIHBIX 30H 3EMIIH;

MPUBOJUTH MPUMEPHI KYJIBTYPHBIX PACTEHUN U UX 3HAYCHHE B )KM3HU YeJIOBEKa, IOHUMATh
MPUYUHBI U 3HATh MEPhl OXPaHbI PACTUTEIHLHOTO MUpPa 3eMJIH;

packpeiBaTh pOJIb PACTEHHUW, TpPUOOB, JIMIIAHHUKOB, OAaKTEpHl B MNPUPOIHBIX
CO0O0IIIEeCTBAX, B XO35IIICTBEHHOM IEATETLHOCTH YEJIOBEKA U €T0 MOBCEHEBHOM KU3HH,

JEMOHCTPUPOBATh HA KOHKPETHBIX PUMEpax CBS3b 3HAHUM MO OMOJIOTUU CO 3HAHUSAMU I10
MaTemaTuke, (u3uke, reorpaduu, TEXHOJOTMM, JHUTEpaType, M TEXHOJOTUH, NPEIMETOB
T'YMaHUTAPHOTO ITUKJIA, Pa3IMYHBIMU BUJAMU UCKYCCTBA;

UCIIOJIB30BaTh METO/bI OUOJIOTHUU: MPOBOJIUTH HAOMIOACHUS 32 PACTCHUSIMU, OAKTEPUSIMHU,
rpu0aMy, JHUIIAHHUKAMHU, ONUCBHIBATH MX, CTaBUTh MPOCTEUIIHE OUOJIOTMYECKHE ONBITHI H
DKCIIEPUMEHTHI,

coOroaTh TpaBuia O€30MacHOro Tpyaa npu pabore ¢ ydyeOHBIM M J1a0OpaTOPHBIM
000pyIOBaHMEM, XMMHUYECKONM MOCYJ0Ml B COOTBETCTBMM C HMHCTPYKUUSMH HAa YPOKE U BO
BHEYPOUYHO 1€ATEIbHOCTH;

BIaJAEeTh NpuéMamMu paboTel ¢ uH(popmanuen: (opMyIupoBaTh OCHOBAHUS IS
U3BJICUCHUS U 00001IeHUsT HHPOPMAIIMK U3 HECKOJIBKHX UCTOYHUKOB (2-3), mpeoOpa30oBbIBAThH
nH(pOpMaIHIo U3 OJTHON 3HAKOBOM CHCTEMBIB IPYTYIO;

co3JaBaTh MHUCbMEHHBIE M YCTHbIE COOOIICHMS, HCIHOJIb3Yysl TMOHSATHIHBIA ammapar
U3y4aemMoro pasjaena OWOJIOTMH, CONPOBOXKIATh BBICTYIUIEHUE Mpe3eHTalMedl ¢ y4E€ToM
0COOEHHOCTEH ayTuTOprUn 00YyJarOITUXCsl.

[IpenMeTHbIe pe3yibTaThl OCBOCHUS MPOTPAMMBI MO OMOJOTMM K KOHILy OOydeHus ¢ &8
Knacce:

XapaKTEPU30BaTh 300JIOTHIO KaK OMOJOTUYECKYIO HayKy, €€ pa3/elibl U CBS3b C IPYyTUMHU
HayKaMH U TEXHUKOW;

XapakTepu30BaTh MPUHIMIBL  KJIaCCU(PHUKAIMKM  >KUBOTHBIX, BHJ KaK OCHOBHYIO
CHUCTEMAaTUYECKYIO KaTerOPHI0, OCHOBHBIE CUCTEMATUYECKHUE TPYIIbI )KUBOTHBIX (MPOCTEUIIINE,
KHUIIICYHOIIOJIOCTHBIC, TUIOCKHE, KPYTJble W KOJIbYaThle YEpPBH, WICHHUCTOHOTHE, MOJUIIOCKH,
XOPJOBBIC);

NPUBOJIUTHL TpUMEphl BKJIaga poccuiickux (B ToM umcie A. O. Kosanesckuii, K.
. Ckpsibun) u 3apyOexxubix (B Tom umcie A. Jleenryk, XK. KioBwe, O. ['ekkenb) y4€HBIX B
pa3BUTHE HAYK O )KUBOTHBIX;

MPUMEHSATh OMOJIOTHYECKUE TEPMHUHBI W TOHATHUS (B TOM YHCIE: 300JI0THS, SKOJOTHUS
YKUBOTHBIX, HTOJIOTHS, Mae0300JI0TUsA, CUCTEMATHKA, IIAPCTBO, THUII, OTPsi, CEMEUCTBO, PO,
BU/JI, )KUBOTHAs KJIETKA, )KUBOTHAs TKaHb, OPTaH >KHUBOTHOTO, CUCTEMbI OPTaHOB >KMBOTHOTO,



KUBOTHBIM OpraHu3M, MUTaHWE, AbIXaHUE, POCT, Pa3BUTUE, KPOBOOOpaIeHHUE, BbIACICHUE,
oropa, ABW)KECHHE, Pa3MHOXKEHHUE, MAapTeHOTEHE3, Pa3ApaXKUMOCTh, pedaeKc, OpraHbl YyBCTB,
MOBEJIeHNE, cpeda OOWTaHWsA, MPUPOTHOE COOOIIECTBO) B COOTBETCTBHM C IOCTaBICHHOU
3a/1auel U B KOHTEKCTE;

pacKpbIBaTh OOIIME MPU3HAKU >KUBOTHBIX, YPOBHU OpraHU3AIMK KUBOTHOTO OpraHU3Ma:
KJIETKH, TKaHU, OPTraHbl, CACTEMbI OPTaHOB, OPTAHHU3M;

CPaBHUBATh KUBOTHBIE TKAHU U OPTaHbl )KUBOTHBIX MEXy COOOMH;

ONKCHIBATh CTPOCHHE U KU3ZHEIEATEIbHOCTh )KUBOTHOI'O OpraHU3Ma: ONOpY M JBH)KEHHUE,
NUTAaHWE W TUIIEBApEHHUE, JbIXaHHWE M TPAHCIOPT BEIIECTB, BBIJIEJICHUE, PETYIALHNI0 U
MOBEJICHUE, POCT, PAa3MHOKEHUE U Pa3BUTHE;

XapaKTEPHU30BaTh IIPOLIECCHI KU3HEIEATEIIbHOCTH KUBOTHBIX M3y4aeMbIX
CUCTEMAaTUYECKUX TPYII: JBH)KCHHE, MUTAaHUE, JbIXaHUE, TPAHCHOPT BEIUECTB, BBIACIICHUE,
pEryJsiLuIo, IOBEICHUE, POCT, Pa3BUTHE, PA3MHOKECHHUE;

BBISIBIISATh IPUYMHHO-CIICICTBEHHBIE CBSI3U MEXIY CTPOCHHMEM, >KU3HEIACATEIBbHOCTBIO U
Cpenoil 0OUTaHus KUBOTHBIX U3y4a€MbIX CUCTEMAaTHUECKUX TPYIII;

pa3nuyaTh M ONKCHIBATH JKUBOTHBIX HM3yYaeMbIX CUCTEMATHUYECKUX TPYMI, OTIACIbHBIC
OpraHbl M CHCTEMBI OpPraHoB IO CXE€MaM, MOJIENsAM, MYJDKaM, pelabeHbIM TadauuaM,
IPOCTEHIINX — IO U300paXKEHUSIM;

BBISIBJISITH IPU3HAKU KJIACCOB UJIEHHCTOHOTMX M XOPAOBBIX, OTPSIOB HACEKOMBIX U
MJIEKOITUTAIOIIHX;

BBINIOJIHATh MPAKTUYECKUE U JabopaTopHble padOThl MO MOPQOJIOTHH, AHATOMHH,
(U3HOJOrMY U MOBEACHHIO )KUBOTHBIX, B TOM UYHCJIE pabOThl C MUKPOCKOIIOM C MOCTOSIHHBIMU
(bukcUpOoBaHHBIMH) W BPEMEHHBIMH MUKpOIpENapaTaMy, HCCICA0BATEIbCKAE PA0OTHI C
UCITIOJIb30BAaHUEM MTPUOOPOB U UHCTPYMEHTOB MU(PPOBOH JabopaTopuu;

CpPaBHUBATH MPEACTABUTENEH OTIAENbHBIX CUCTEMATUUYECKUX TPYMN >KMUBOTHBIX M JI€JATh
BBIBO/Ibl HA OCHOBE CPAaBHEHUS;

KJIACCU(UIIMPOBATH )KUBOTHBIX HA OCHOBAHUU OCOOCHHOCTEH CTPOEHUS;

OTKCHIBATh YCI0KHEHNE OPraHU3alliu )KUBOTHBIX B XOJ/I€ HBOJIIOLIMU KUBOTHOTO MHUpa Ha
3emiie;

BBISIBJIAITH  UEPThl MPUCIOCOOJEHHOCTH >KMBOTHBIX K Cpelle OOuTaHus, 3HAUYCHUE
9KOJIOTUYECKUX (PAKTOPOB JJIsl )KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3U JKMBOTHBIX B IPUPOIHBIX COOOIIECTBAX, LEMU MUTAHUS;

yCTaHaBIMBAaTh B3aMMOCBSI3U J>KMBOTHBIX C pPACTEHUSIMHU, TpuOamMu, JUIIAWHUKAMH U
OakTepusMH B IPUPOIHBIX COOOIIECTBAX;

XapaKTEepU30BaTh JKUBOTHBIX MPUPOAHBIX 30H 3€MJIM, OCHOBHbIE 3aKOHOMEPHOCTHU
pacnpocTpaHeHUs AKUBOTHBIX 1O IJIAHETE;

pacKpbIBaTh POJIb )KUBOTHBIX B IPUPOAHBIX COOOIIECTBAX;

pacKkpbIBaTh POJb JOMAIIHUX M HEMPOAYKTUBHBIX UBOTHBIX B JKU3HMU YEJIOBEKA, POJIb
IPOMBICIIOBBIX KMBOTHBIX B XO3SMCTBEHHOM NEATETLHOCTH YEJIOBEKAa W €ro IMOBCEIHEBHOMN
KU3HU, OOBSICHATH 3HAYEHUE )KUBOTHBIX B IPUPOJIE U KU3HU YETOBEKA;

UMETh MPEACTABICHUE O MEPONIPUATHUSIX IO OXpaHe )KUBOTHOI'O MUPA 3eMIIH;



JIEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEpaxX CBS3b 3HAHUU 110 OMOJOTUU CO 3HAHUSIMU 110
MaTeMaThke, (pu3uKe, XUMUHU, Teorpaduu, TEXHOJIOTUH, NMPEAMETOB TYMAaHUTAPHOTO ILIMKJIOB,
pa3IMYHBIMUA BHJIAMH HUCKYCCTBA;

UCII0JIb30BaTh METOJIbl OMOJIOTHU: MPOBOJUTH HAOMIOJEHUS 332 KUBOTHBIMH, OINHUCHIBATH
KUBOTHBIX, UX OPTaHbl U CUCTEMbI OPTaHOB; CTABUThH MPOCTEHINNE OMOJOTUYECKUE OMBITHI U
IKCIIEPUMEHTHI;

coOmoaTh mpaBwiia OE30MacHOTO Tpyna mpu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM
o0opy/noBaHUEM, XUMHUYECKON TMOCY/I0il B COOTBETCTBHUH C HHCTPYKIMSIMH Ha YPOKE M BO
BHEYPOUHOU JIE€SITENBHOCTH;

BIaJeTh NpuéMamMu paboThl ¢ uHOpManuen: (opMyIupoBaTh OCHOBAHMS s
W3BJICUCHUS U 00001IeHUsT HHPOPMAIMK U3 HECKOJIbKHX (3—4) MCTOYHUKOB, TPEOOPa30BHIBATH
nH(OPMAITUIO U3 OJHOUW 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh IHUCBMEHHBIE U YCTHBIE COOOILEHUS, HCHOJb3ysl IOHATUNHBIM amnmapar
U3y4aeMoro pazjena OMOJIOrMM, COINpPOBOXKAATh BBICTYIUIEHHWE MpEe3eHTauueil ¢ Yy4éToM
0COOEHHOCTEHN ayAUTOpUH 00YUarOIIUXCSl.

[IpenmeTHbIE pe3yabTaTbl OCBOCHHUS MPOrpaMMmbl MO OHMOJIOTMM K KOHIy OOydeHHs 6 &
Knacce:

XapakTepHu30BaTh HAyKH O YEJOBEKE (AHTPOIOJIOTHIO, aHAaTOMUIO, (PU3HOJIOTHIO,
MEMLIMHY, TUTHEHY, SKOJIOTHIO YEJIOBEKa, IMCUXOJOIHI0) M MX CBA3M C APYTMMHU HayKaMu U
TEXHUKOM;

OOBSICHATH MOJOXKEHUE YEJIOBEKa B CUCTEME OPraHMYECKOr0 MHpPA, €ro MPOUCXOKIECHUE,
OTJIMYMSI YEJOBEKa OT >KUBOTHBIX, NPHUCIOCOOIIEHHOCTh K Ppa3JIMYHBIM 3KOJOTUYECKUM
(akTopam (uenoBeYeCKUE pachl U aAANTUBHBIE TUIIBI JIFO/IEN ), POJCTBO YEJIOBEUECKUX Pac;

MPUBOJUTH IPUMEPHI BKIIas1a poccuiickux (B ToM umncie M. M. Ceuenos, U. I1. I1asnos, U.
N. MeunukoB, A. A. Yxtomckuii, I1. K. AHoxuH) u 3apyOexHbix (B ToMm uucine Y. I'apseit, K.
bepnap, JI. Tlactep, Y. JlapBuH) y4€HBIX B pa3BUTHUE NPEACTABICHUNU O MPOUCXOKIACHUU,
CTPOCHMH, KU3HEEATEIbHOCTH, [IOBEICHNHN, YKOJIOTUN YEJIOBEKA,

IPUMEHATh OMOJIOTMYECKUE TEPMHUHBI U MOHATHUSA (B TOM YHMCIIE: LIUTOJOTHUS, TUCTOJIOTHS,
aHaTOMHUS 4eJIOBeKa, (M3MOJIOTHs 4YeNOBEKa, I'MTMEHAa, AaHTPOIOJIOTHUS, SKOJOTUSl YeJIOBEKa,
KJIETKa, TKaHb, OpraH, CHUCTEMa OpPraHOB, NHUTAHUE, JbIXaHHE, KpoBOoOpalleHue, OOMeH
BELIECTB W IMpEBpalllCHUE HSHEPruHu, [IBHIKEHHE, BBIIEIEHUE, POCT, Pa3BUTHE, IOBEICHUE,
pPa3sMHOXKEHHE, pa3IpakKUMOCTh, PETYJSALHsS, T'OMEOCTa3, BHYTPEHHSA CpeNa, UMMYHHUTET) B
COOTBETCTBUM C IIOCTABICHHOMU 3a7a4€l U B KOHTEKCTE;

MPOBOAUTH ONMKMCAHWE MO BHEHIHEMY BHUAY (M300pakeHHIO), cXxemMaM OOIIMX MPHU3HAKOB
OpraHu3Ma YeJOBEeKa, YPOBHEW €ro OpraHu3alluu: KJIETKH, TKAHU, OpPraHbl, CUICTEMbl OPTaHOB,
OpTraHu3M;

CPAaBHUBATh KJIETKU Pa3HbIX TKAHEW, IPYIIl TKaHEH, OpraHbl, CACTEMbI OPIraHOB YEJIOBEKA;
IPOLIECCHI KUZHEAEATEIbHOCTH OPraHU3Ma YeJIOBEKa, JEJIaTh BBIBO/IBI HA OCHOBE CPAaBHEHHS,

paznuyarb OMOJIOTMYECKH AaKTUBHBIE BelllecTBa (BUTaMHUHBI, (EPMEHTBI, TOPMOHBI),
BBISIBJISITH UX POJIb B MpoIecce 0OMEHA BEIIECTB U MPEBPAILEHUSI SHEPTUH;

XapaKTepU30BaTh OMOJOTUYECKUE MPOLIECCHl: OOMEH BEIIECTB U MPEBPAILEHUE SHEPTHUH,
NUTaHHUe, JbIXaHue, BbIJCIIEHUE, TPAHCIIOPT BEIIECTB, ABMKECHUE, POCT, PETYISIUS (QyHKIHU,
UMMYHUTET, OBEJICHNE, PA3BUTHE, PA3MHOKEHUE YEIIOBEKA,



BBISIBJISITh TIPUUMHHO-CJICJICTBEHHBIE CBSI3U MEXAY CTPOCHHUEM KIIETOK, OPTaHOB, CUCTEM
OpraHOB OpraHU3Ma 4YeJIOBeKa M MX (PYHKIUSMHU, MEXIY CTPOCHUEM, KU3HEACATEIbHOCTHIO U
cpenoil 0OuTaHMs YEJIOBEKa;

OPUMEHATh OMOJOTUYECKHE MOJACIU JUIsl BBISIBICHHUS OCOOCHHOCTEM CTpOEHUs u
(GYHKIIMOHUPOBAHUSI OPTAHOB U CUCTEM OPraHOB YEIIOBEKA;

OOBSICHATh HEHPOTYMOPAJIbHYIO PETYISIHUIO MPOILECCOB JKU3HEACATEIBHOCTH OpraHu3Ma
YEJI0BEKa,

XapaKTepHU30BaTh U CPAaBHUBATH O€3yCIIOBHBIE U YCIOBHBIE pe(IeKChl, HACTIEICTBEHHBIC U
HEHACJIEICTBEHHBIE IPOTrpaMMbl MOBEJEHUS, OCOOCHHOCTH BBICIICH HEPBHOM NEATEILHOCTH
4eJioBeKa, BHUJIbI MOTPEOHOCTEH, MaMsTH, MBIIUICHUS, PEYd, TEeMIIEPAMEHTOB, SMOIIMM, CHa,
CTPYKTYPY (YHKIIMOHAIBHBIX CHCTEM OpraHM3Ma, HAMpaBICHHBIX Ha JAOCTHUKCHHE IOJIE3HBIX
IPUCTIOCOOUTENBHBIX PE3YIBTATOB;

pas3nuyarh HacJICJICTBEHHbIE W HEHACJEACTBeHHbIC (MH(EKIMOHHBIC, HEUH(PEKIIUOHHBIC)
3a001€BaHUsl 4EJIOBEKAa, OOBSCHATH 3HAYCHHE MEp NPOPUIAKTHKKA B MPEAyNpeKICHUN
3a00JIeBaHUI YEJIOBEKA,

BBINIOJIHATh TMPAKTHUECKUE U J1a0opaTopHble paboThl MO MOP(}OIOruU, aHATOMUM,
(GU3MONIOTUN W TIOBEJACHHUIO YEJIOBEKa, B TOM YHCIIe PabOThl C MUKPOCKOIIOM C MOCTOSHHBIMHU
(pukcupoBaHHBIMU) M BPEMEHHBIMH MUKpOIIpENaparaMu, HCCIEIOBAaTEIbCKUE pPabOThl C
UCIOJIb30BaHUEM NTPUOOPOB U MHCTPYMEHTOB LIM(PPOBOI Jaboparopuu;

peliaTh KaueCTBEHHbIE M KOJMYECTBEHHBIC 3aJaud, WCIOJb3ys OCHOBHBIC MOKa3aTeIH
37I0pOBBSI UEJIOBEKA, TPOBOIUTH PACUETHI M OIICHUBATH MOTyYECHHBIC 3HAYCHUS;

apryMEHTUPOBaTh OCHOBHBIC MPUHIMUIIBI 37I0POBOTO OOpa3a KU3HU, METOMABI 3aIlUTHl U
YKpEIJIEHUs! 370pPOBbsl YeJIOBEKa: cOaTaHCHUPOBAHHOE MHUTAHUE, COOJIIOACHHUE MPABWII JIMYHOU
TUTUCHBI, 3aHATHS (GU3KYJIBTYPOH M CIOPTOM, pallMOHAlIbHAs OpraHu3anus Tpyda U
TIOJTHOIIEHHOTO OT/IbIXa, TO3UTUBHOE YMOITMOHATLHO-TICUXUYECKOE COCTOSIHHE;

UCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHMUS U YMEHHMs ISl COONIIOEHUs 3I0pOBOro oOpasza
KU3HU, COATAHCUPOBAHHOTO MUTAHUS, (PU3NYECKOW AaKTUBHOCTH, CTPECCOYCTOMUYMBOCTH, AJIS
WCKITIOYEHUS BPEIHBIX MPUBBIYEK, 3aBUCUMOCTEN;

BIQJICTh MNpUEMaMM OKa3aHUS TIEPBOM IIOMOINM YEJOBEKY IIPU TIOTEPE CO3HAHUS,
COJTHEYHOM M TEIJIOBOM yAape, OTPaBIICHWH, YTOTUICHWH, KPOBOTEUYECHHH, TPABMaxX MSTKUX
TKaHEeH, KOCTEeH CKelleTa, OPraHOB YyBCTB, 0)KOTAaX M OTMOPOKCHHUSX;

JEMOHCTPHUPOBATh HA KOHKPETHBIX MPUMEpaXxX CBsI3b 3HAHUI HAyK O YEJIOBEKE CO 3HAHUSIMU
MPEIMETOB €CTECTBEHHO-HAYYHOTO M T'YMAaHUTApHOTO ITUKIIOB, PAa3JIMYHBIX BHUJIOB HMCKYCCTBA,
TEXHOJIOTUH, OCHOB O€30MaCHOCTH JKU3HEICATEIIbHOCTH, (PU3NIECKO KYIBTYPHI;

UCTIOIB30BaTh METOABI OMOJIOTHUHN: HAOIIONATh, U3MEPSITh, OMMCHIBATh OPTraHU3M UYeIOBEKa
U TPOIECCHl €r0 KU3HEACSITETbHOCTH, MPOBOAUTH MPOCTEHUINNE HCCICIOBAHUS OpraHu3Ma
YEJIOBEKA M OOBSICHITH UX PE3YJbTATHI;

coOmronaTh TpaBuia Oe30macHOro Tpydaa Hpu paboTre ¢ Y4eOHBIM M JIAOOPATOPHBIM
o0opyaOBaHHEM, XMMHUYECKOW TOCYIOW B COOTBETCTBHHM C WHCTPYKIMSMU Ha YpPOKE U BO
BHEYPOYHOU ACSITETHFHOCTH;

BJIQJIETh MpUEéMaMu paboThl ¢ MH(pOpMaIuen: GopMyIMpoBaTh OCHOBAHMS JIJISl U3BJICUCHUS
u  0000meHns wWHOPMAMK W3 HECKONbKUX (4—5) WCTOYHHMKOB, MPeoOpa3OBBIBATH
uH(OPMAIINIO U3 OTHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;



CO3/1aBaThb IMHCbMEHHBIE M YCTHbIE COOOILIEHMS, MCIONb3Yysl MOHSITUHWHBIN anmapar
W3YYEHHOIO paszfena OWOJIOTMHM, CONPOBOXKAATh BBICTYIUIEHUE MPE3EHTAlMed C Y4ETOM
0COOCHHOCTEN ayTUTOPUU 00YyHaIOIIUXCSI.

[TpenmeTHble pe3yabTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 9 knacce
JOJKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHMM O MECTE€ M POJM OMOJIOTMHM B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa U
HAYYHOTO MHPOBO33PEHUS, O BKJA/le POCCUHUCKUX U 3apyOekKHBIX Y4YEHBIX- OHMOJIIOTOB B
pazButue  OuoJIOrHUH, (yHKIIMOHAIBHON IPaMOTHOCTH YesioBeKa JUIsl peLIeHMs
KU3HEHHBIX 3a71a4;

YMEHHE PacKpbIBaTh COACpKaHUE OMOTOTUYECKUX TEPMUHOB M MOHITHIMA: KU3Hb, KIETKA,
opranu3M, Metaboau3M (OOMEH BEHIeCTB U MPEBpAIllEHUE DHEPruM), TOMEOoCTa3
(camoperynsinusi), YpOBHEBas OpraHu3alus JKUBBIX CHCTEM, CaMOBOCIIPOU3BEACHUE
(penpoayKuusi), HaCJIeACTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHME H3JIaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas, MyTallMOHHasi,
LHEHTpaJIbHAsI IOTMa MOJIEKYJISIpHOU Omosiorun), 3akonsl (I'. Mennens,

T. Moprana, H.. BaBunoBa) u ydyeHust (0 LEHTpax MHOrooOpasusi MU MPOUCXOKIACHUS
KyIbTypHbIX pactenuid H.M.  BaBuinoa), omnpeaensiTe TrpaHHMIbl HMX HPUMEHUMOCTU K
KUBBIM CHCTEMaM;

YMEHUE BIAJAETh METOJAMH HAYYHOTO MO3HAHUS B OMOJOTMU: HAOIIOACHUEU ONUCAHUE
JKUBBIX CHCTEM, IMPOLIECCOB M SBJICHHWI, OpraHu3alus M MPOBEJICHUE OHOJIOTHYECKOrO
IKCIIEPUMEHTA, BBIBI)KCHHUE THUIOTE3bl, BBHISIBICHHE 3aBUCUMOCTH MEXIY HCCICAYEMbIMH
BEJIMYMHAMU, OOBSCHEHHUE IMOJIYYEHHBIX pPE3yJlbTaTOB, MCIOJb30BAHHBIX HAYYHBIX IOHSATHH,
TEOpUH M 3aKOHOB, YMEHHE [elaTh BbIBOJbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOCHHOCTH IMPOLIECCOB: OOMEHA BEILIECTB
U MIPEBPALLEHUS] SHEPTUU B KJIETKE, (JOTOCHHTE3a, TNIACTUYECKOT0 U SHEPreTHYeCKoro ooMeHa,
XeMOCHHTE3a, MUTO3a, MeH03a, OIIOI0TBOPEHUS, Pa3MHOXKEHUSI, UHIMBUYaJIbHOTO Pa3BUTHS
opranusma (OHTOTEHE3);

YMEHHE MPUMEHSThH MOJyUYeHHBbIC 3HAHUS I 00BACHEHUSI OMOJOTHYECKUX MPOIIECCOB U
SBIICHUM, /I TPUHATHS TPAKTHUYECKUX PEIICHWH B TOBCEIHEBHOM KH3HU C IENBIO
oOecrnieueHus1 OE30MaCHOCTH CBOETO 3/I0POBbSl U 37I0POBbsI OKPYKAIOIIUX JIO/IEH, COOTIOACHHUS
HOpPM TPaMOTHOTO MOBEJCHUS B OKpY>KaloILEeH NMPUPOIHON Cpejie, TOHUMaHUuEe HEOOXOAUMOCTH
UCIOJIb30BAHUS JTOCTHXKEHUM COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTUN ISl PallMOHAIBHOIO
IPUPOAOTIOIH30BAHNUS;

YMEHHUE pellaTh »JJIEMEHTAPHbIE TE€HETUYECKHWE 3aJadyd Ha MOHO- WU JUTHOpPUAHOE
CKpeIlMBaHNe, CLIEIUICHHOE HAaClIeJJ0OBaHUE, COCTABIISATH CXEMbl MOHOTHOPUAHOTO CKpPEIMBAHUS
JUIS TIpe/iCKa3aHus HacJae0BaHus IPU3HAKOB Y OPraHU3MOB;

yYMEHUE BBINOJIHATH JTA0OPATOPHBIE U MPAKTUYECKUE PadOThl, cCOONIOAATh MpaBuUiia MpU
pabote ¢ yueOHbIM U 1a0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATh MH(GOPMAIMIO OHOJIOTHMYECKOTO
COJIEpKaHusl, BKJIIOYAIOIIYIO TCEBJOHAYYHbIE 3HAHUSA M3 Pa3IMYHBIX HCTOYHHMKOB (CpEACTBa
MaccoBOM MH(OpMaLUK, HAYYHO-TIOMYJISIPHBIE MaTEPHAIIbl), STHUECKHE aCTIEeKThl COBPEMEHHBIX



UCCIIEeIOBAaHMI B OMOJIOTUH, METUIIMHE, ONOTEXHOJIOTHUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE MHCHMEHHBIE W YCTHbIE COOOLIEHUs, 00001as
OnoyorN4ecKyr0 HWHGOpPMAIMIO M3 HECKOJIBKHX HMCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUMHBIA anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KITIACC
Ne | HaumenoBanue KonnuectBo yacoB OnekTpoHHbIE (IU(POBBIE)
n/n | pasznenoB u TeM | Beero | Kontponbabie | [Ipaktudeckue | 00pa3oBaTeIbHBIE PECYPCHI
IPOrpamMMBl paboThI paboTHI

1 | buonorus — 4 0 0 https://m.edsoo.ru/7f413368
HayKa O >KUBOU
IpUpPOJIE

2 | Meronpl 4 0 1 https://m.edsoo.ru/7f413368
U3YyUYCHHUS
JKHUBOU
MPUPOJIBI

3 | Opraau3mbr — 10 0 1.5 https://m.edso0.ru/7f413368
TeJa KUBOU
MIPUPOJIBI

4 | OpranusmMsl U 6 0 0.5
cpena https://m.edsoo.ru/7f413368
obuTaHus

5 | Ilpupomusbie 6 0 0.5 https://m.edsoo0.ru/7f413368
coo01iecTBa

6 | XKusas 3 0 0 https://m.edsoo.ru/7f413368
pupoia u
YeJI0BEK

7 | Pe3epBHOE 1 0 0 https://m.edsoo.ru/7f413368
BpeMsl

OBIIEE 34 0 3.5

KOJIMYECTBO

YACOB 11O

IMPOT'PAMME



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

TeMaTHYeCKOK IVIAHUPOBAHHE

[TPOI'PAMME

6 KJIACC
N HanmveHoBamme KosnvecTBo 4acos JJIEKTPOHHBbIE
o/ (uu¢posrbie)
pa3ejioB H TeM Bcer Konrtponbn = Ilpakrnueck 0BpasoBaTeNbHbIE
n NporpaMMabl 0 ble padoThI ue padoTsbl
pecypchbl
Pacturenbnabii Bubmmorexa LIOK
1 8 1 1.5 https://m.edsoo.ru/7f414
OpTraHu3M 840
ﬁ;zizggeazne bubnuoreka [IOK
2 P 11 0.5 3.5 https://m.edsoo.ru/7f414
MTOKPBITOCEMEHHBI 840
X pacTeHuu -
ff}‘eﬂemﬂwo Bu6miotexa [[OK
3 14 0.5 3 https://m.edsoo.ru/7f414
PaCTUTEIBLHOTO 340
opraHusma —
bu6mmoreka [IOK
4 Pe3epBHOC Bpems 1 1 https://m.edsoo.ru/7f414
8do
OBILEE
KOJIMYECTBO
YACOB IIO 34 3 8



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

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
No |[HaummeHoBanue pazaenoB u Tem|KonmuecTBo yacoB DNeKTpoHHbIE  (LIUPPOBBIEC)
/1 |[TpOTpaMMBI Beero|Koutp. |TTpaxt 00pa3oBaTEIbHbBIE PECYPCHI
paboThI|[paboThHI
1 (1 mosryroaue) 19 3.5 bubmmorexa [[OK
CucremaTnueckue TpyHIbI https://m.edsoo.ru/7f416720
pacTeHUH
2 |[PazBuTHE paCTUTEIBLHOTO MHPA|D bubmnoreka [IOK
Ha 3emJie https://m.edsoo.ru/7f416720
3 |PacTenus B MPUPOTHBIX||3 bubmmoreka [{OK
cooOmiecTBax https://m.edsoo.ru/7f416720
4  |PacTeHHs U 4eJIOBEK 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f416720
5 |Pe3epn 1 bubmoreka [JOK
https://m.edsoo.ru/7f416720
(2 mosryroame)
1 ||OcHOBHBIE KATETOPUH 2 0 bubmuorexa [JOK
CHCTEMATHKHU KMBOTHBIX https://m.edsoo.ru/7f418886
2 |OxHOKJIETOYHBIE KMBOTHBIE - |8 15 bubmoreka [IOK
npocreinue https://m.edsoo.ru/7f418886
3  |MHOroKJIeTOYHBIC )KHBOTHBIC. 5 1 bub6mnoreka [IOK
KuireuHomnoaocTHbIe https://m.edsoo.ru/7f418886
4  |[lmockue, Kpyrible, Koap4yaTeie |9 1 bubmorexa [JOK
4epBU https://m.edsoo.ru/7f418886
5 |MoJ/utrocku 5 0,5 bu6moreka [JOK
https://m.edsoo.ru/7f418886
6 |Hriaokoxue 3 0 bu6moreka [JOK
https://m.edsoo.ru/7f418886
7 ||Pe3epn 2 0 bubmoreka [JOK
https://m.edsoo.ru/7f418886
OBIIEE KOJIMYECTBO(|68 |0 7.5

YACOB 110 TIPOI'PAMME



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
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

TemaTuueckoe NJIAHUPOBAHME
8 KJIACC

OpraHu3mMa

Ha3zBanue pasagena Koaunuect IIpakTuyeckue
B0OYacoB padorsl/nadopart

OpH
ble padoThI

Beenenue 2

1. TlpoucxoxaeHue yenoBeka 3

2. Ctpoenue opraHuzMa U QyHKIHH 60 9

Opranmusma
3. UnnuBuayanbHOE pa3BUTHE 3




TEMATUYECKOE IINTAHUPOBAHUE

9 KVIACC

HazBanue pazaena KommuectBouacos [ [pakTuueckue
paboThl/TabopaTopH
bIe PaOOTHI

Beenenue 4

1. MouieKyasipHBIi YPOBEHB 10

2. KietouyHslii ypoBeHb 16 1

3. OpraHu3MeHHbIH YPOBEHb 14 1

4. TlonynsaimoHHO-BU0BON YPOBEHD 9 1

5. DKOCHCTEMHBI YPOBEHb 5

6. buocdepnsiit ypoBeHb 7




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

buonorus. 5 knacc./ Konecos /I.B Mam P.JI., bensies U.H. - M.: [Ipoda, 2016.
buomnorus, 5-6 knaccel/ [laceunuk B.B., Cymatoxun C.B., Kanunosa I'.C. u apyrue; moj
penakiueit [Taceunnka B.B., Akiinonepnoe odmiectBo «M3aarenscTBo «IIpocBerienrer
buonorus. 6,7 xnacc./ [laceunnk B.B.: JIpoda.

buonorus. Yenorek. 8 knacc./ Komecos JI.B Mam P.JI., benses U.H. - M.: [lpoda
buonorus: Beenenue B o0uryro 6mosnornro.9 k1. : yueonuk /B.B.I1aceunuk, A A.
Kamenckuit, E.A. Kpukcynos, I'.I'.IlleBos. - M.: JIpoda

METOJUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA
* buonorus. 5 knacc./ Konecos JI.B Mam P.J1., bensie .H. - M.: Jlpoda, 2016.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edso0.ru/863cca60

https://m.edsoo0.ru/863cca60

https://m.edsoo.ru/863cddde



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cddde
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