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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo OHOJIOTMM Ha YPOBHE OCHOBHOrO 0OmIero oOpa3oBaHHUs COCTaBJICHAa Ha OCHOBE
TpeOOBaHMK K pe3yJabTaTaM OCBOCHHMsS OCHOBHOW 00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrasieHHbix B DI'OC 00O, a Taxxe denepanbHON pabodei mporpaMMbl BOCITUTAHHSL.

[Iporpamma mo Owuosioruu HampaBlieHa Ha (HOpPMUPOBAaHHE ECTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH
oOyJaromuxcss M OpraHu3alMi0 HM3y4eHUs OHOJOTMM Ha JesITEIbHOCTHOM ocHOBe. B mporpamme 1o
OMOJIOTUU YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTro mpeamera B peanusanuu TpeboBanuiit ®I'OC OO0
IUIAHUPYEMBIM  JIMYHOCTHBIM M METalpeIMETHBIM pe3ylbTaTaM OOy4deHMs, a TakKe peanusanus
MEXIPEIMETHBIX CBSI3€M €CTECTBEHHO-HAYYHbIX Y4YEOHBIX IPEAMETOB HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsl.

B mporpamme 1no OHOJIOTMM ONpPENENSIIOTCS. OCHOBHBIE II€JIM W3y4y€HUs OWOJOIMM Ha YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHus, IUIAHUPYEMbIE pE3YJIbTAaThl OCBOEHHUS MpOrpamMMbl IO OHOJIOTHU:
JUYHOCTHBIE, METAIlpeIMETHBIE, MpeaMeTHbIE. [IpeMeTHbIe TUIaHupyeMBble PE3yIbTaThl AaHbl Ul KaXI0Tro
roJjia U3y4eHus: OMOJIOTHH.

buonorus pasBuBaeT mpeACTaBlIeHUs O MMO3HABAEMOCTH KMBOM MPUPOJBI U METOJax €€ IMO3HaHWus,
MO3BOJISIET COPMUPOBATH CHUCTEMY HAYYHBIX 3HAHUW O JKUBBIX CHCTEMax, YMEHHUS HX I0JIy4yaTh,
MIPUCBANBATh M IPUMEHSTH B )KU3HEHHBIX CUTYAIIHIX.

buonoruueckass moArotoBka oOecreyrBaeT IMOHMUMaHHE OOYYAIOUIUMUCS HAy4YHBIX IPUHIUIIOB
YeJI0BEYECKOW JAEATeTbHOCTH B MPUPOJE, 3aKJIaJbIBAE€T OCHOBBI JKOJOTMYECKOW KYyJIbTYpHI, 3I0pPOBOTO
o0paza >KU3HHU.

HensiMu n3yueHus OMOJIOTHU Ha YPOBHE OCHOBHOTO 00IIIET0 0Opa30BaHUS SIBIISTIOTCS

(dbopMHUpOBaHHME CHUCTEMbI 3HAHMM O MpPU3HAKAX M Mpoleccax >KU3HEAEATEIbHOCTH OMOJIOTUYECKUX
CHCTEM Pa3HOTO YPOBHSI OpraHU3alluu;

dbopMupoOBaHHE CHCTEMBI 3HAHMA 00 OCOOCHHOCTSAX CTPOEHUS, >KH3HEIACATEIHLHOCTH OpraHu3Ma
YeJI0BEKa, YCIOBUIX COXPAHEHHUS €r0 3I0POBBS;

dbopMHUpOBaHHE YMEHUN MPHUMEHSTh METOJbl OMOJIOTMYEeCKOW HAyKW Ui HM3Y4eHHUs OMOJOTHYECKHX
CHCTEM, B TOM UYHCJIE OpraHNu3Ma 4eJOBeKa;

dbopMHUpOBaHHE YMEHHUH HCIOJIb30BaTh HMHGOPMAIMI0O O COBPEMEHHBIX IOCTHXKEHHSIX B oOjactu
OMOJIOTHH IJ1 OOBSICHEHUS MPOLIECCOB U SIBJICHUN KUBOU MPUPOJBI U KUIHEACITEILHOCTH COOCTBEHHOTO
OpraHu3Ma;

(dbopMupoBaHre YMEHUI 00BACHATH POJIb OMOJIOTUU B MPAKTUYECKOM JESITENbHOCTU JII0/IeH, 3HAaUeHUE
OMOJIOTMYECKOr0 pa3HoOOpa3ust Al coXpaHeHHs Ouocdepbl, MOCIEACTBUSA JEATEIBHOCTH YeJIoBeKa B
MIPUPOJIE;

(dbopMHUpOBaHHE IKOJOTUYECKON KYIBTYpPHI B LENAX COXpPaHEHHs] COOCTBEHHOTO 3/I0POBbS U OXPaHbI
OKPY’KaIoIel CpeIbl.

JlocTrxeHwue 1emneil mporpaMMbl 0 OHOJIOTUH 00ECTIEYUBACTCS PEUICHUEM CIEAYIOIINX 3aa4:

npuoOpereHue OO0yYarOIIMMHCS 3HAHUW O OJKUBOM MPUPOJE, 3aKOHOMEPHOCTSX CTPOEHUS,
KU3ZHEJEATENILHOCTH U CPeo00pasyrolieil poi OpraHu3MOB, YelIOBEKe KaKk OMOCOIUMAIbHOM CYIIECTBE, O
poJIi OMOJIOTMYECKO HAYKH B MIPAKTUYECKON AeATEeIbHOCTH JIIOCH;

OBJIaZICHUE YMEHUSIMH MIPOBOJUTH UCCIEIOBAHUS C UCIOJIb30BAaHUEM OHOJIOTHYECKOT0 000pYI0BAHUS
1 HaOJIIOJICHUS 32 COCTOSITHUEM COOCTBEHHOI'O OpraHU3Ma;

ocBoeHMe NpuéMOB paboThl ¢ Ouosoruuyeckol wuHpopmanuedl, B TOM YHUCIE O COBPEMEHHBIX
JOCTIKEHUSX B 00J1IaCTH OMOJIOTHMH, €€ aHAJIN3 U KPUTHYECKOE OIICHUBAHUE,

BOCIIMUTAHUE OHMOJIOTMYECKH U SKOJOTMYECKM TI'PaMOTHOW JIMYHOCTH, TOTOBOH K COXpPaHEHUIO
COOCTBEHHOTO 3/I0POBbsI U OXpaHbl OKPYXKAIOIIEH Cpe/ibl.

OO11ee ynciI0 YacoB, OTBEACHHBIX Ul M3y4eHUs: Onosioruu, cocraniser 238 yacoB: B 5 kiacce — 34
qaca (1 gac B Hegento), B 6 kiacce — 34 gaca (1 gac B Hezeno), B 7 kiacce — 34 vaca (1 gac B Henenio), B 8
KJacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68 4acoB (2 yaca B HEAETIO).



[Ipenyaraemelii B mporpamMme 1O OWOJIOTHM TepedeHb JIAOOPATOPHBIX M MPAKTHUYECKUX padoT
ABIISICTCS PEKOMEHIATENbHBIM, YYHUTENb JENaeT BBHIOOP MPOBEACHUS J1a0OPATOPHBIX pabOT W OIBITOB C
yu4€TOM UHAUBUAYAJIbHBIX OCOOCHHOCTEH OOy4aloOIMXCs, CHHCKa OSKCHEPUMEHTAJIbHBIX 3a/1aHUi,
[peUIaraéMbIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 1Mo OHOJIOTHH.



COJAEPKAHUE OBYYEHUA

5 KVIACC

1. bBuoJorus — HayKa 0 *KUBOM mpUpo/e

Ilonstne o xu3Hu. Ilpu3Haku >XUBOro (KJIETOUYHOE CTPOEHHE, NUTAHME, IbIXaHUE,
BbIJICJICHUE, POCT U JIpyrue npusHaku). OObEKThl KUBOW M HEKUBOU MPUPOJIBI, HX CPaBHEHHE.
JKuBas u HeXMBas IPUPOJIA — €AUHOE LENOE.

Buonorust — cucrema Hayk o XKuBO npupoae. OcCHOBHBIE pa3aeisl Ouosoruu (O0TaHUKA,
300JIOTHS, SKOJIOTHS, IIUTOJIOTHS, aHaTOMHUsA, (U3MOJOTHS W napyrue pasnensl). [Ipodeccun,
CBSI3aHHBIE C OWOJIOTHEN: Bpad, BETEpUHAP, TICUXOJIOT, arpOHOM, >KUBOTHOBOJ M Jpyrue (4-5
npogeccuii). CBsi3p OMOJOTHH C IPYTUMHU HayKaMu (MaTeMaTuka, reorpadus u Apyriue HayKu).
Poub Grosornu B MO3HAHUH OKPYKAIOIIETO MUPA U MIPAKTUYECKOH EATETFHOCTH COBPEMEHHOTO
YeoBeKa.

Kabuner Ouonoruu. [lpaBmna mnoBeneHuss U pabOThl B KaOMHETE C OMOJIOTMYECKUMU
prudoOpaMu U UHCTPYMEHTaMHU.

buonoruueckne TEpMUHBI, MOHATUSA, CUMBOJBIL. VCTOUHMKM OMOJOrMYECKHUX 3HAHUU.
[Touck wHpOpMaIMU C UCHOJIB30BAHUEM PA3IMYHBIX HCTOYHUKOB (HAY4YHO-TIOMYJIsIpHAs
JTuTepaTypa, CipaBOYHUKH, IHTEpHET).

2. Meroabl U3yYeHHsI KUBOIi MPUPOIBI

Hayunble mMeTonbl M3ydeHHUs >KMBOM MpPUPOJIbI: HAOIIOAECHUE, SKCIEPUMEHT, OMHCAHHE,
u3Mepenue, kinaccudukanud. [Ipasuna paboThl C yBEIMUUTEIBHBIMHU IPUOOPAMH.

Meron omnmcanuss B Owonornu (HArJISIIHBIN, CIOBECHBIN, cXeMaTthudeckwii). Merton
u3MepeHusi (MHCTpYMEHThl u3MepeHus). HaOmrogeHne u SKCIEpUMEHT Kak BEeAYIIHE METO[bl
OuoI0TUu.

Jlabopamopnuie u npaxmuyeckue padoomovt

N3yuenune mabopatopHOro 000pyAOBaHUS: TEPMOMETPHI, BEChI, Yamku [leTpu, mpoOupku,
MeH3ypku. [IpaBuia paboThl ¢ 000py0BaHUEM B IIKOJIBHOM KaOUHETE.

O3HaKoMJIEHHE C YCTPOWCTBOM JIYIIbI, CBETOBOI'O MUKPOCKOTIA, TpaBuiia pabOThl C HUMHU.

O3HakOMJIEHHE C pACTUTENBbHBIMH U JKMBOTHBIMHM KJI€TKamMH: ToMara u apOysa
(HaTypanpHbIe TIpenaparbl), WHPy30puu TyderabKd U THIAPHI (TOTOBBIE MHUKpPOIIPENaparhl) ¢
MTOMOIIBIO JIYTIbl U CBETOBOI'O MUKPOCKOTIA.

IKcKypcuu uiu 6udeoIKCKypcuu

OBnazneHue MeToJaMHu U3y4eHHUS )KUBOW TPUPOJIbI — HAOIIOJCHUEM U SKCIIEPUMEHTOM.

3. OpraHu3Mbl — TeJia )KUBOW MPUPOIBI

[Tonsitue 06 opranusme. JlosiaepHbie u siAepHble OpraHu3Mbl. KieTka u e€ OTKpBITHE.
Knerounoe ctpoenue opranusmoB. Lluromoruss — Hayka o kierke. KieTka — HauMmeHbIIas
€IMHUILIA CTPOCHHUS M IKU3HEACATEIHHOCTH OpPraHU3MOB. YCTPOICTBO YBEIHMUUTEIbHBIX
puOOPOB: Jynbl U MUKpockomna. CTpoeHHe KJIIETKH IMOJ CBETOBBIM MHUKPOCKOIOM: KIIETOYHAs
000J104Ka, IUTOTIIA3Ma, SAPO.

OIHOKJIETOUHbIE M MHOTOKJIETOYHBIE OpraHu3Mbl. KIleTKHM, TKaHU, OpraHbl, CHUCTEMBbI
OpraHoB.

XKuznenesrensHocts  opraHusmMoB.  OcoOEHHOCTM ~ CTpPOEHHMS M IPOLECCOB
KU3HEJEATSNILHOCTH Y PACTeHUM, )KUBOTHBIX, OaKTepuil 1 rprboB.

CBoiicTBa OpraHuU3MOB: IUTaHUE, JbIXaHWE, BBIJACICHHUE, [IBUKEHHUE, DPA3MHOKEHHE,
pa3BUTHE, PA3IPAKUMOCTb, IPUCHOCOOTEHHOCTh. OpPraHn3M — eJMHOE LIENOE.

PaznooOpa3ue opraHuzMoB U ux kiaccudukamus (TaKCOHBI B OMOJIOTHH: IAPCTBA, THUIIBI
(oTaensl), KIACChl, OTPSABI (IOPSAKH), CEMENCTBA, pObl, BUABL. bakTepun U BUPYCHI Kak (GOPMBI
KHU3HU. 3HaUeHue OakTepuil 1 BUPYCOB B MPHUPO/IE U B )KU3HU YEJIOBEKA.

Jlabopamopuvie u npakmuueckue padbomaul



W3yueHne KIETOK KOXMIBI YelIyd JIyKa IOJ JIYIOW M MHUKPOCKONOM (Ha mpumepe
CaMOCTOSITEIILHO TPUTOTOBICHHOTO MUKPOTIPETapara).

O3HakoMIIeHHE C IPUHIUIIAMHI CUCTEMAaTUKU OPTaHU3MOB.

Habnronenue 3a moTpebaeHreM BOIbI PACTCHUEM.

4. Oprasusmsbl U cpea o0UTaHUS

[lonsstTue o  cpeme  oburanus. Bojanas,  Ha3eMHO-BO3AyIIHAs,  IOYBEHHAs,
BHYTpUOpraHU3MeHHas cpeabl ooutanus. llpencraBurenu cpen oburanus. OcoOeHHOCTH cpef
oOutanus opranu3mMoB. [Ipucnoco6iaenns opranu3zmMoB K cpenie oouranusi. Ce30HHbIE H3MEHEHUS
B KHM3HHU OPTaHU3MOB.

Jlabopamopmuuie u npaxmuyeckue padoomul.

BoisiBnenue mnpucnocoOieHH OpraHu3sMoB K cpefe oOuTaHuss (HAa KOHKPETHBIX
puMepax).

IKeKypcuu unu 6udeoIKCKypcuu.

PacturenbHbIi ¥ )KUBOTHBIA MUP POJTHOTO Kpasi (KpacBeaeHuUE).

5. Ilpupoanbie cooduiecTBa

[lonsiTne o mpHUpPOJHOM cooOIIecTBE. B3aWMOCBSI3M OpPraHM3MOB B TPUPOIHBIX
coobmiectBax. [lumeBbie cBsi3u B cooOmiecTBax. IluimieBsie 3BEHbs, IENM W CETH MUTAHUS.
[IpomsBoauTeny, MOTPEOUTENNM W Pa3pYyIIMTENM OPTaHUYECKHX BEIIECTB B MPHUPOIHBIX
cooOmectBax. [IpuMepsl TPUPOTHBIX COOOMIECTB (JI€C, TPYI, O3€pO M JApPyrue MPHUPOIHBIC
coo0IIIeCTBA).

HckyccTBeHHBIE COOOMIECTBA, X OTIIMYUTEIBHBIC TPU3HAKK OT TPUPOIHBIX COOOIIECTB.
[IprurHBIl HEYCTONYMBOCTH HMCKYCCTBEHHBIX c000IIEeCTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B
KU3HU YeJIOBEKa.

[Ipuponnsie 30HbI 3emin, ux odutatenu. Diopa u payHa npupoaHbIx 30H. JlanamadTer:
MIPUPOIHBIE U KYJIbTYpPHBIE.

Jlabopamopnwie u npaxmuyeckue padoomaot.

N3yuenne HMCKYCCTBEHHBIX COOOIIECTB W HMX oOuTareneil (Ha mpuUMepe akBapuyma M
JIPYTUX UCKYCCTBEHHBIX COOOIIECTB).

IKcKypcuu uiu 6u0e0IKCKypcuu.

N3ydyenne npupogHbIX cOOOLIECTB (Ha mpuMepe Jjeca, o3epa, Mpyna, Jyra U JApYrux
MIPUPOTHBIX COOOIIECTB.).

N3ydeHue ce30HHBIX SBJICHUIA B dKU3HU MPUPOTHBIX COOOIIECTB.

6. 7KuBasi npupo/Ja U 4e10BeK

W3menenust B mpupojie B CBSI3U C Pa3BUTHEM CEJIBCKOTO XO3SHUCTBA, MPOU3BOJCTBA U
POCTOM YHUCIIEHHOCTH HaceleHHs. BrusHue uenoBeka Ha KHBYIO HMPHUPOJIY B XOAE HCTOPHH.
I'moGanpHBIE SKONIOTHYECKUE TPOOIEMBl. 3arpsi3HeHUEe BO3IYIIHONW U BOJHOM 000J0uYeK 3emin,
noTepu TMOYB, HX mpenoTBpauieHue. I[lyru coxpaHeHuss OHMOJOTMYECKOTO pa3zHOOOpa3us.
OxpaHsiemMble TEpPpUTOpPUHU (3aMOBEIHUKH, 3aKa3HUKH, HAIMOHAIbHBIC MAapKH, MaMATHUKU
npupoabl). Kpacnas kuura Poccuiickoit @enepanuu. Oco3HaHue )KM3HU KaK BETUKOM IEHHOCTH.

Ilpakmuueckue padomut.

[IpoBenenue akuum mo yoopke Mycopa B Omkaiimiem jecy, mapke, CKBepe WJIHM Ha
MPULIKOJIBHONU TEPPUTOPHH.

6 KJIACC
1. PacruTtesbHBIH OpraHu3m
boranuka — Hayka o pacreHusx. Pasgenst G6oranuku. CBs3b OOTaHUKM C JIPYTUMHU
HayKaMH M TeXHUKOH. O01ue npu3Haky pacTeHHH.
PazHooOpasue pacTteHMi. YPOBHU OpraHU3allMM PACTUTENBLHOIO OpraHu3Ma. Bricime u
Hu3mme pacteHus. CopoBble U CEMEHHBIE PaCTEHUSI.



PacturenpHas knerka. M3ydeHHE pAaCTUTENBHOW KIETKU MOJ CBETOBBIM MHUKPOCKOIOM:
KJIeTO4YHasi 000J0YKa, SAApO, IHUTOIUIa3Ma (IUIACTUIBI, MUTOXOHJPUH, BAKYOJIH C KJICTOYHBIM
cokoM). PacturenpHble TkaHu. OyHKIIUN pacTUTENILHBIX TKAHEH.

Opranel U cucTeMbl opraioB pacTeHU. CTpoeHuEe OPraHoB PaCTUTEIBLHOTO OpPraHu3Ma, ux
POJIb U CBSI3b MEXIY COOOM.

Jlabopamopmuvie u npakmuyeckue padoomul.

N3ydyeHne MUKpOCKOIMYECKOTO CTPOEHUS JINCTA BOJHOTO PACTEHHUS AJIO0JEH.

N3ydeHue cTpoeHus: pacTUTENbHbBIX TKaHEN (MCI0Ib30BaHUE MUKPOIIPENapaToB).

N3ydyeHne BHEIIHEro CTPOEHMsI TPABSHUCTOTO ILIBETKOBOTO pacTeHUs (Ha >KUBBIX WU
repOapHBIX SK3EMIUISIpAaX PACTEHH): MACTYIIbS CyMKa, pelbKa TUKas, JIIOTUK €AKHA U Jpyrue
pacTeHus.

O6HapyxeHue HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB B PACTCHUH.

IKeKypcuu unu 6udeoIKCKypcuu.

O3HakoMJIEHHE B PUPOJIE C IBETKOBBIMHU PACTECHUAMU.

2. CtpoeHue 1 MHOT000pa3ue NOKPHITOCEMEHHBIX pacTeHMii

Crpoenue cemsiH. CocTaB U CTPOCHHUE CEMSIH.

Bunel xopHeld W TUNBI KOPHEBBIX cucTeM. Bupomsmenenus kopHed. Kopenb — opran
MMOYBEHHOTO (MUHepaabHOro) nuTaHus. KopHu u kopHeBble cucTeMbl. BHelIHee 1 BHYTpeHHEe
CTpoeHHe KOpHS B cBs3u ¢ ero ¢yHkuusmu. KopHeBoil uexyuk. 30Hbl KOpHA. KopHeBbie
BoJiocku. Poct xopHs. Ilornomienune KOpHSAMHU BOABI M MUHEPAJIBHBIX BEIIECTB, HEOOXOIUMBIX
pacTeHuto (KOpHEBOE JaBJeHUE, 0CMOC). Bumon3Menenrne KopHew.

[ToGer. PazButne nmobera u3z nmouku. Ctpoenue ctedisi. BHelHee 1 BHYTpEHHEE CTPOCHHUE
nucta. BupgousmeHeHuss moOeroB: KOpHEBMILE, KiyOeHb, JykoBula. WX cTpoeHue,
OMOJIOTHYECKOE U X03siiicTBeHHOE 3HadeHue. [loGer u mouku. JIucropacmosiokeHre U JTUCTOBAs
Mo3auka. Ctpoenue u GyHKUMH jJucTa. [IpocThie U Cl0XHbIE TUCThS. BUIoU3MeHeHUs TUCThHEB.
Oco0OeHHOCTH BHYTPEHHETO CTPOEHMS JIUCTa B CBSI3U C €ro (PyHKIUSAMHU (KOKMIIAa U YCTHHIIA,
OCHOBHAs TKaHb JIUCTA, IPOBOJAAIINE IMy4KH). JIMCT — OpraH BO3yIUTHOTO MUTAHUSI.

Crpoenue u pazHoooOpasue 11setkoB. Conerust. [Inoaer. Tumsl mmogos. PactpocTpanenue
IIJIOJIOB U CEMSH B IIPUPOJIE.

Jlabopamopnwie u npaxmuyeckue padoomaot.

N3ydyeHne cTpoeHHs KOPHEBBIX CHCTEM (CTEpKHEBOM M MOYKOBATOM) Ha MpUMEpe
repOapHbIX IK3EMILISIPOB UJIH JKUBBIX PACTEHUH.

N3yuenne Mukpormnpemnapara KJI€TOK KOPHSL.

O3HakOMJIEHHE C BHEIIHUM CTPOEHUEM JIUCTHEB U JINCTOPACHIONOKEHUEM (HA KOMHATHBIX
paCTEHUSX).

N3ydeHue cTpoeHUs BETETAaTUBHBIX U M€HEPATUBHBIX MOYEK (HA MPUMEPE CUPEHU, TOMOJIIS
U APYTUX pacTeHUN).

N3ydyeHne MUKPOCKOTMUECKOTO CTPOCHHS TUCTA (Ha TOTOBBIX MUKpOIIpEnaparax).

PaccmaTpuBaHne = MUKpPOCKOTMYECKOTO CTPOEHHS BETKM JepeBa (Ha TOTOBOM
MUKpOTpenapare).

HccnenoBanue cTpoeHust KOPHEBUILA, KITYOHS, TyKOBHIIBI.

N3ydeHne cTpoeHus 1BETKOB.

O3HaKOMJIEHHE C Pa3IMYHBIMHU THUIIAMU COLIBETHI.

W3ydeHne cTpoeHus CeMsH ABYA0IbHBIX PACTCHHM.

N3ydeHne cTpoeHus: CeMsH OJJHOIOJIbHBIX PACTEHUI.

3. KusHenesiTeIbHOCTh PACTUTEIbHOI0 OPraHU3MA

OO0OMeH BelecTB y pacTeHuit

Heopranunueckue (Bojga, MUHEpaibHbIE COJIM) U OpraHUYECKHE BeliecTBa (OENKH, YKHUPBI,
YIJ€BO/Ibl, HYKJIEUHOBBIE KUCIOTHI, BUTAMUHBI U JAPYTHe BEIIECTBA) pacTeHus. MuHepaibHOe
MUTAHUE PacTeHUH. Y 100peHHUsL.



ITuranue pacreHus.

[lornomenne KOPHSMH BOABI W MHUHEPAIbHBIX BEUIECTB, HEOOXOAMMBIX PaCTEHUIO
(kopHeBoe naBnenue, ocmoc). IlouBa, e€ tomopoaue. 3HaueHHe OOpPaOOTKHM TMOYBHI
(oKyuuBaHHE), BHECEHHs yHIOOpEHHH, NPOPEKUBAHUS MPOPOCTKOB, TNOJMBA IS IKH3HH
KYJIbTYpPHBIX pacTeHui. ['mapononuka.

®otocunHTe3. JIMCT — OpraH BO3AYIIHOTO NUTAaHUS. 3HAUeHUE POTOCHHTE3a B IPUPOJIC U B
KU3HU YEJIOBEKa.

JpIXxaHue pacTeHms.

JpixaHue KOpHsA. PpIxjeHue NOYBBI JUIS  YJIy4dlIEHUs JbIXaHUS KOPHEH. Y CIOBUA,
NPEMSATCTBYIOUINE JIbIXaHUIO KopHeH. JIucT kak opran fApixaHus (YCTBbUYHBIM ammapar).
[loctyruienne B smcr armocdepHoro Bo3ayxa. CuilbHas 3albUIEHHOCTh BO3JyXa, Kak
MPENSTCTBUE Ui AbIXaHUs JHUCTheB. CTebenb Kak OpraH AbIXaHus (HaJMYMe YCThULl B KOXKHUIIE,
yeueBUuyeK). (OCOOEHHOCTH [JbIXaHUS pacTeHuM. B3auMoOCBs3b JbIXaHMSI pACTEHUS C
(hoTOCHHTE30M.

TpancnopT BelecTB B paCTEHUH.

CBs13b KJIETOUHOTO CTpoeHHs cTe0s ¢ ero pyHknusaMu. Poct crebnst B jynny. Kierounoe
CTpOo€HHE cTeOJii TPaBSIHUCTOIO PACTEHUS: KOXKMIIA, MPOBOJSIIME IYYKH, OCHOBHas TKaHb
(mapenxuma). Kiierounoe ctpoenue ctebisi JpeBECHOTO pacTeHus: Kopa (mpoOka, 1y0), KaMOui,
npeBecuHa U cepAaueBuHa. Poct crebns B TommuHy. IlpoBoasiiue Tkanu kopHs. Tpancmopt
BOJbl M MHHEpaJIbHBIX BEIIECTB B PACTEHUH (COCYIbl JPEBECHHBI) — BOCXOAAIIUN TOK.
Hcnapenue Boabl uepe3 crebenb W JUCThA (TpaHcnupanus). Perymsuusi ucrapeHusi BOAbl B
pacteHuu. BriusiHue BHENIHUX YCJIOBUM Ha MCHapeHue BOIbl. TpaHCIOPT OPraHnYECKUX BEIECTB
B pacTeHuHU (CUTOBUIHBIE TPYOKH Jyda) — HUCXoAdlui ToK. [lepepacnpenenenue u 3anacanue
BEIIECTB B pacTeHuu. Boinenenue y pacrenuit. Jlucromna.

PocT u pa3BuTHe pacTeHus.

[Ipopactanne cemsaH. YciaoBus mnpopacTaHusi cemsH. [loArotoBka cemMsiH K IOCEBY.
Pa3BuTre npopocTKoB.

OOpasoBarenbHble TkaHu. KoHyc Hapactanuss mobera, pocT KOHUYMKA KOpPHS.
Bepxymieunsiii 1 BCTaBOYHBIA poCT. PocT KOpHS U cTebis B ToymuHy, kamOuii. OOpa3zoBaHue
TOJUYHBIX KOJELl y JAPEBECHbIX pacTeHui. BiusHue (UTOropMOHOB Ha pOCT pPACTEHHUS.
PocroBsie aBmwkeHus pacreHuil. PazButue nodera u3 no4xu.

Pa3mHOXeHne pacteHuid M ero 3HaueHue. CeMeHHOe (I€HEpPAaTUBHOE) pa3MHOXKEHUE
pacrenuil. llBetku u couserus. Omnbiienue. IlepexkpécTHoe onbuieHHE (BETPOM, XMBOTHBIMHU,
BOZOM) M camoomnbuieHHe. JIBoiiHoe orutogoTBOopeHue. HacienoBaHue npu3HakoB 000MX
pacTeHu.

BereratuBHOe pa3sMHOXKEHHME IBETKOBBIX pacTeHM B mpupone. BereraTusHoe
pasMHOXEHHME KyJIbTypHbIX pacTeHud. Kionel. CoxpaHeHME TNPU3HAKOB MAaTEpPUHCKOTO
pacteHus. X034HCTBEHHOE 3HaUEHUE BEreTaTUBHOI'O Pa3MHOXKEHUSI.

Jlabopamopuvle u npakmuueckue padomaol.

Habnronenue 3a pocToM KOpPHS.

Habmronenue 3a poctom mobera.

Omnpenenenne Bo3pacTa JepeBa 10 CIUITY.

BrlisiBrieHue nepeaBmKeHNs BOABI 1 MUHEPAJIbHBIX BELECTB 110 APEBECUHE.

Habnronenue npotiecca BbIAETICHUS KUCIOPO/ia Ha CBETY aKBAPUYMHBIMU PACTEHHUSIMH.

W3ydeHnne posu phIXJIeHMs UIsl IbIXaHUSI KOPHEH.

Onnagenue nmpuéMamMu BEreTaTUBHOTO PAa3MHOKEHMs pacTeHU# (YepeHKOBaHHE MOOEros,
YEepeHKOBAHUE JINCTHEB U JPYrUe) Ha MpUMepe KOMHATHBIX pacTeHUH (TpaJecKaHIus, CEHIOMS,
OeroHus1, caHceBbepa U JPYrue pacTeHHs).

Omnpenenenne BCXOKECTH CEMSIH KyJIbTYPHBIX PACTEHUH U TIOCEB UX B IPYHT.



Habmonenue 3a pocTOM M pa3BUTHEM I[BETKOBOTO PACTEHHSI B KOMHATHBIX YCIOBUAX (Ha
npuMepe (Hacoii UM MOCEBHOTO TOPOXa).
Onpenenenne ycaoBUil IPOPaCcTaHUs CEMSIH.

7 KJIIACC

1. CucremaTnyeckue rpynnbl pacTeHu

Knaccudukamus pacrenuii. Bug xak ocHOBHasi cucremartwueckas kareropus. Cucrema
pacturensHoro Mupa. Husime, BbICIIME CHOPOBbIE, BBICIIME CeMEHHbIE pacTeHus. OCHOBHbIE
TaKCOHBI (KaTErOpUH) CHUCTEMATUKU pacTeHUM (LapCTBO, OT/AEN, KJacc, MOPSAI0K, CEMEHCTBO,
pon, Bun). Mcropust pa3BUTHS CUCTEMATHUKH, ONKUCAHUE BUJIOB, OTKPHITHE HOBBIX BUJOB. Poiib
CUCTEMATHUKH B OMOJIOTHH.

Husmue pactenus. Bogopocnu. O0mas xapakrepuctuka Bojgopocieii. OTHOKIECTOUHbBIE U
MHOTOKJIETOUHbIE 3€E€HbIE BOJOpOCau. CTpOCHHE U KU3HEIEATEIBHOCTh 3€JIEHBIX BOJIOPOCIIEH.
Pa3mHokeHune 3enéHbIx Bojgopocieil (Oecnosioe u nosnoBoe). bypbie U KpacHble BOAOPOCIH, UX
CTPOEHHE U KU3HEAEATEIbHOCTh. 3HaUEHHE BOJOPOCIEH B IPUPOJIE U KUZHU YEJIOBEKA.

Boiciine crnopoBble pacteHus. Moxosuanble (Mxwu). OOmas XapakTepUCTHKAa MXOB.
CrpoeHue u KU3HEAEATEIbHOCTb 3€JIEHBIX U C(harHoBbIX MXOB. [IpHcOCOOIEHHOCTP MXOB K
KU3HU Ha CWJIBHO YBIQXXHEHHBIX MOuYBax. Pa3MHOXKEHHE MXOB, LIMKJI Pa3BUTHUS Ha IMpHUMeEpe
3en€HOro Mxa KyKyHmKuH JIEH. Ponp mMxoB B 3a0osiaumBaHuM MOYB U TOp(HOOOpa3OBAHUU.
Hcnonb3oBanue Topda U MNPOAYKTOB e€ro mnepepabOTKM B XO3AWCTBEHHOM NEATEIbHOCTU
YeloBeKa.

[naynoBuaHbIE (ITmaynsr). XBOIIIEBU/IHBIE (XBomm), [TanopoTHUKOBHUTHBIE
(ITamopotaukm). OOmass XapaKTEePUCTUKA. Y CIO0XHEHHE CTPOCHUSI TMarOPOTHUKOOOPA3HBIX
pacTeHuii 1Mo cpaBHEHHIO ¢ MxaMH. OCOOEHHOCTH CTPOEHHUS M >KU3HENEATEIbHOCTH IUIAyHOB,
XBOIIEH W  TAmoOpOTHUKOB. Pa3MHOXEHHE TanmopoTHUKOOOpa3HbiX. Ilukim  pasBuTus
ManopoTHUKa. Pojib OPEeBHMX MAanOpPOTHUKOOOpA3HbIX B OOpa30BaHMM KaMEHHOTO  YIJIA.
3HaueHue NanopoTHUKOOOPA3HBIX B MPUPOJIE U KU3HU YEJIOBEKa.

Bricmiue cemennble pacteHus. ['onmocemenHbie. OOmas XapakTEpPUCTHKA. XBOWHBIC
pactenus, ux pasHooOpazue. CTpoeHHE U KHUIHEACSITEIbHOCTh XBOWHBIX. Pa3MHOkeHue
XBOMHBIX, IMKJI Pa3BUTHS HA IPUMEPE COCHBL. 3HAUEHNE XBOWHBIX PACTEHUN B IPUPOJIE U KUZHU
YEJI0BEKa.

[TokpsiTocemennble (LBETKOBbIE) pacTteHusa. OOmas xapakTtepuctuka. OcoOeHHOCTH
CTPOEHHUSI M >KHU3HENEATEIbHOCTH MOKPHITOCEMEHHBIX KaK Hambojee BBICOKOOPTaHW30BAHHOM
IPYIIbBI pacTeHU#, uX rocroacTtBo Ha 3emue. Kiaccuduxamus moKpbITOCEMEHHBIX PACTEHUM:
kiacc JIBymosnbHble U kiacc OpHonousibHble. [lpusnakm  knaccoB. Ilukin  pa3BuTus
MOKPBITOCEMEHHOTO PACTEHUS.

CemelicTBa MOKPBITOCEMEHHBIX (IIBETKOBBIX) pAcTeHHM (M3ydaroTcsi TpH CeMeicTBa
pacTeHuii Mo BBIOOPY Y4HTeNns ¢ Y4€TOM MECTHBIX YCIOBHUH, NMPU 3TOM BO3MOXKHO H3YydaTh
ceMeiicTBa, HE BOIIEIINE B MepeueHb, €CIU OHM SBISIOTCS HauOoliee paclpoCTpaHEHHBIMU B
JAHHOM peruoHe). XapakTepHble NMpHU3HaKU ceMelcTB kiacca J[BymonbHble (KpecrouserHsie,
win Kanyctasle, Po3ousetnsie, unu Po3oBble, MoTheuibkoBbIe, uan boOosbie, Ilacnénossle,
CrnoxHomnBeTtHble, win ActpoBble) U kiacca Opnomonbuble (Jluneitnble, 3maku, WM
MsrnukoBsle). MHorooOpazue pacteHuil. JlukopacTyiiye NpeACTaBUTENN  CEMEHCTB.
KynbTypHbIE IPENCTABUTENN CEMENCTB, X UCIIOJIB30BAHUE YEIIOBEKOM.

Jlabopamopuvie u npakmuyeckue padomal.

N3yueHune CTpoeHHs OJHOKJIETOYHBIX BOJOpOCied (Ha MpUMeEpe XJIaMUAOMOHAAbI WU
XJIOPEIUIbI).

N3ydyeHne cTpoeHMsI MHOTOKJIETOYHBIX HUTUATBIX BOAOPOCIIEN (Ha MPUMEPE CIIMPOTUPHI U
YIOTPHKCA).

W3yueHne BHEIIHETO CTPOCHUSI MXOB (Ha MECTHBIX BUAX).



W3ydyeHne BHEIIHETO CTPOCHUSI TAIIOPOTHUKA MJIM XBOLLA.

N3ydyeHne BHEIIHETO CTPOEHMsI BETOK, XBOM, LIMIIEK U CEMSIH I'OJOCEMEHHBIX pacTeHUM
(Ha mpumepe ey, COCHBI WJIN JINCTBEHHULIBI).

N3yuenue BHEMIHETO CTPOCHUS IIOKPBITOCEMEHHBIX PACTCHUM.

N3yuenne mnpusHakoB npencrtaButenell cemelcTB: Kpecrousernsie (KamycTHbie),
Pozonsernsie  (Po3zoBeie), MotbuibkoBbie  (boOGoBbie), IlacnéHoBbie, CrOKHOIBETHBIC
(Actpossie), Jluneitasbie, 3naku (MATINKOBBIC) Ha repOapHBIX U HATYPAIBbHBIX 00pa3iax.

Onpenenenve BUIOB pacTeHUW (HA mIpuMepe TpEX CEMENWCTB) C HCIOJIb30BAHHUEM
OIIPENEIUTENEN PACTEHNUI HUIIU ONIPEACIIUTENIBHBIX KAPTOYEK.

2. Pa3BuTHe pacTHTeJLHOI0 MHpa Ha 3emJie

DBOJIIOIIMOHHOE PAa3BUTHE PACTUTENIBHOrO Mupa Ha 3emie. CoxpaHeHUE B 3€MHOU KOpE
PacTUTEIBHBIX OCTATKOB, UX M3yueHue. «KHUBbIe HCKOMAEMbIe» PaCTUTEIBHOIO LapcTBa. JKu3Hb
pactenuii B Boje. IlepBbie HazeMHble pacTeHus. OCBOEHUE PACTEHUSMHU CYIIH. DTarbl pa3BUTUS
HA3eMHBIX PACTEHUH OCHOBHBIX CHCTEMAaTUYECKUX Ipymil. BeiMepine pacTeHus.

IKeKypcuu unu 6udeoIKCKypcuu.

Pa3Butne pacturenpbHOro Mupa Ha 3emie (3KCKypcuss B TNaJICOHTOJIOTMUYECKUN WIIN
KpaeBeIUECKUI My3ei).

3. PacreHusi B IpUPOAHBIX COODIIECTBAX

Pacrenus u cpena oburanus. Dkosnoruueckue ¢Gaktopbl. PacTeHHs U yClIOBUS HEXHBOU
MIPUPOJBI: CBET, TeMIeparypa, Biara, atMoc(epHblii Bo3ayx. PacreHuss u ycinoBusi >KMBOM
MIPUPOJBL: MPSMOE U KOCBEHHOE BO3/EHCTBHE OpPraHM3MOB Ha pacTeHus. [IpucrnocoOneHHOCTb
pacTeHuii k cpeie ooutanus. BzauMocBs3u pacTeHUi Mex 1y co00M U ¢ IpYTMMH OpraHu3MaMu.

Pacturennunie coo0I1IIeCTBA. Bunosoi COCTaB paCTUTENBHBIX coo0111eCTB,
npeobnasaroliie B HUX pacTeHus. PacmpeneneHue BHIOB B pacTUTENBHBIX COOOIIECTBAx.
Ce30HHbBIE U3MEHEHHUS B )KU3HU PACTUTENBHOTO cooliecTBa. CMEHa paCTUTENBHBIX COOOILIECTB.
PacturenbHOCTB (pacTUTENBHBIN TTOKPOB) MPUPOTHBIX 30H 3emun. Dropa.

4. PacteHus u 4enoBeK

KynbpTypHble pacTeHus U UX mpoucxoxiaeHue. LleHTpsl MHOrooOpa3us 1 MpOUCXOXKACHUS
KyJbTYPHBIX pacTeHui. 3emiienenue. KynbTypHble pacTeHUs CEIbCKOXO3SIMCTBEHHBIX YIOJUI:
OBOIIIHbIE, IUIOJIOBO-ATOJHBIE, NOJeBble. PacTeHus roponaa, 0COOEHHOCTh TOPOACKOH (IIOpHI.
ITapku, neconmapku, ckBepbl, O0oTaHMUYECKHE cajbl. JleKOopaTUBHOE IBETOBOJACTBO. KoMHaTHBIE
pacTeHHs, KOMHAaTHOE LBETOBOACTBO. [loCIenCcTBUS NEATENBHOCTH 4YEJIOBEKa B HKOCHCTEMAX.
OxpaHa pacTUTenpbHOro Mupa. BoccraHoBiIeHHE YMCIEHHOCTH PEIKUX BUJIOB PACTEHMI: 0C000
oxpansieMbie npupoanbie Tepputopun (OOIIT). Kpacnas kaura Poccun. Mepbl coxpaHeHHs
PacTUTEIBLHOTO MUpA.

DKcKypcuu unu 6udeoIKCKypcuu.

N3ydeHne cenbCKOX03UCTBEHHBIX PACTEHUM pErHOHa.

W3y4yeHne COpHBIX PACTEHUHN PErHOHa.

5. I'pu6sl JInmaiinuku. bakrepun

I'pubbl. OOmas xapakrepuctuka. llnsmounele rpulbl, UX CTPOECHUE, MHUTAHUE, POCT,
pasmHoxkeHHne. Che1o0HbIE U SAA0BUTHIE TPHOBL. Mepbl MpoMIakTUKN 3a001€BaHNM, CBA3aHHBIX
c rpubaMu. 3HaYeHHE LUIANOYHBIX T'PUOOB B NMPHPOJIHBIX COOOILIECTBAX M KM3HMU YEIOBEKA.
[TpombllIeHHOE BBIPALIUBAHKE IUTSAMOYHBIX TPUOOB (IIIAMITMHBOHBI).

IInecueBsie rpudbl. [posxkeBble TpuObl. 3HAUE€HUE IUIECHEBBIX M JAPOMOKEBBIX I'PUOOB B
MPUPOJIE U )KU3HU YeJIoBeKa (MUIieBas U papMaleBTHUECKasi IPOMBIIUIEHHOCTh U JPYyTrHe).

[Tapazutnueckue rpudsl. PazHooOpasue M 3HaueHHE Mapa3sUTHUYECKUX I'pUOOB (TOJOBHSA,
CHOpbIHbs, (uTodropa, TpyroBUK U JApyrue). boprba ¢ 3aboseBaHUSAMH, BBI3BIBAEMBIMHU
Napa3uTUYECKUMU TprOamMHu.

JIMmalilHUKY — KOMILIEKCHBIE opraHu3Mbl. CTpoeHue numaiHukoB. Ilutanue, poct u
pa3MHOKEHHE JIMIIAHHUKOB. 3HaYEHHE JIMIIAHHUKOB B IIPUPOJIE U JKU3HU YEJIOBEKA.



bakrepun — nosinepHsle opranuzMel. O0mas xapakrepuctuka Gaktepuil. baktepuanshas
kierka. Pasmuoxenwe Oakrepmii. Pacmpoctpanenme Oakrepuii. PasHooOpasme Oakrtepuii.
3HayeHue OakTepuili B MPHPOIHBIX cooOmecTBax. bone3HeTBOpHbIE OakTepud H MeEpbI
npoHIaKTUKH 3a00JICBaHUH, BBI3BIBACMBIX OakTepusMu. baktepun Ha cinyx0e y yernoBeka (B
CEJIbCKOM XO3SIIICTBE, IPOMBIIIJIEHHOCTH ).

Jlabopamopusie u npakmuueckue padomaoi.

N3ydyeHune cCTpoeHUs OJHOKIETOYHBIX (MYKOpP) W MHOTOKJIETOYHBIX (IEHUIWILI)
IJIECHEBBIX IPHOOB.

N3ydyeHue cTpoeHUs IJIOJOBBIX TEJ HUIANOYHBIX T'PUOOB (MM HM3YyYEHHE NUISIOYHBIX
rpuOOB Ha MYJISDKAX).

N3yuenue cTpoeHus IUIIAHHUKOB.

N3yuenue ctpoenus Oaktepuii (Ha rOTOBBIX MUKpOIIpenapaTax).

8 KVIACC

1. KuBoTHBbIil oprannzm

3o00rHs — HayKa O KUBOTHBIX. Pa3zaensl 30010run. CBs3b 300JI0THH C IPYTUMU HaAyKaMu
1 TEXHUKOM.

OOmue mnpu3Hakd KUBOTHBIX. OTIMuUMS KUBOTHBIX OT pacrteHuid. MHoroobpasue
AKUBOTHOTO Mupa. OJHOKJIETOUHbIE U MHOTOKJIETOYHbIE KMBOTHbIE. DPOopMa Tesla KUBOTHOTO,
CUMMETpHUs, pa3Mepsl Tela U APYroe.

Kusotnas kmerka. OTKpeITHE XUBOTHOU KieTkd (A. JleBenryk). CTpoeHue >KMBOTHOM
KJIETKU: KJIeTOYHass MeMOpaHa, OpPTaHOMbl MEPEeIBMKEHUS, SAPO C SIPBIIIKOM, HUTOIIa3Ma
(MUTOXOHIPUHU, TUILIEBAPUTENBHbBIE U COKPATUTEIbHbIE BAKYOJIH, JTU30COMBI, KIIETOUHBII LIEHTD).
[Tporneccrr, mpoucxoasmue B kieTke. JlenmeHne kineTkd. TKaHW JKMBOTHBIX, UX pa3HOOOpasue.
Oprassl ¥ CUCTEMBI OPTAHOB )KUBOTHBIX. OpraHu3M — €JMHOE LIETIOE.

Jlabopamopnwie u npaxmuyeckue padoomaot.

HccnenoBanue mnoa MHUKPOCKOIIOM TOTOBBIX MHMKPOIPENAPATOB KJIETOK W TKaHEH
YKUBOTHBIX.

2. CrpoeHue M )KM3HeIeATEJbHOCTh OPraHM3MA JKUBOTHOI'0

Onopa u [BUXKEHHE KUBOTHBIX. OCOOEHHOCTHM THUIPOCTATHYECKOTO, HAPYKHOTO U
BHYTPEHHETO CKelleTa y JKMBOTHbIX. llepeiBikeHHe y OJHOKJIETOYHBIX (aMEOOBHIIHOE,
KI'YTUKOBO€). MbIlIEUHbIE JBWKEHUSI Y MHOTOKJICTOUHBIX: MOJIET HACEKOMBIX, NTHUII, IJIABAHUE
peIO, IBMKEHWE TIO CyIIe TO3BOHOYHBIX JKUBOTHBIX (ToJi3aHWE, Oer, xoapba W Jpyroe).
PblyaxHble KOHEYHOCTH.

[Iuranue u nuieBapeHue y )KUBOTHBIX. 3JHaUeHUe nuTaHus. [lutaHue u numeBapeHue y
MpOoCTeNIINX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE MUIIEBAPEHHUE, 3aMKHYTash M CKBO3Has
nuIeBapuTesbHas cucreMa y 0ecrno3BOHOUHBIX. [IWIleBapUTENbHBIM TPAKT y MMO3BOHOYHBIX,
nuiieBapuTesbHble  kene3bl. DepMeHThl. (OCOOEHHOCTH MUILEBAPUTENBHON CHCTEMBI Y
MPEACTABUTENEH OTPSAJ0B MIEKOIUTAIOLIUX.

JlpixaHue *KUBOTHBIX. 3HAYCHHE IbIXaHUs. ['a3000MeH uepe3 BCIO MOBEPXHOCTh KIIETKH.
XKabepHnoe nppixanue. Hapyxknble u BHyTpeHHHE >kaOpbl. KokHoe, TpaxeiiHoe, NEroynoe
IpIxaHue y oourtarenein cymu. OcoOOEHHOCTH KOKHOTO JIbIXaHUs. Pollb BO3AYIIHBIX MEUIKOB Y
MITHUII.

TpancnopT BeHIECTB y KMBOTHBIX. POJIb TpaHCHOpTa BEHIECTB B OPraHU3ME >KMBOTHBIX.
3aMKHYTas U HE3aMKHYTasi KDOBEHOCHbIE CUCTEMbI Y Oecrio3BoHOUHBIX. Ceplle, KpOBEHOCHBIE
cocynbl. COMHHOM M OpIOLIHON COCY/Ibl, KaMJUISIPBI, «JIOXKHBIE CepAla» y J0XKIEBOTO YepBs.
OCOOEHHOCTH CTPOEHHUSI HE3aMKHYTOH KPOBEHOCHOH CHUCTEMBI Y MOJUIIOCKOB M HAaCEKOMBIX.
Kpyru kpoBooOpaiieHHst U OCOOEHHOCTH CTPOSHMs Cepliell Y IO3BOHOYHBIX, YCIOXHEHUE
CHCTEMBI KPOBOOOpAIIICHUSI.



Brienenue y )KMBOTHBIX. 3HaU€HHUE BBIICICHUS KOHEYHBIX MPOJYKTOB 0OMEHa BEIIECTB.
CoxkpaTuTenpHble BaKyoJau y IPOCTEHIINX. 3BE3IUATHIE KJIETKU M KaHAJbIBI Y INIOCKUX YEpBEH,
BBIJICIUTENIbHBIE TPYOOUYKHM M BOPOHKHM Y KOJIbYATHIX 4YepBeil. MaJbIHUrueBsl COCyIbl Y
HaceKoMbIX. [louky (TyJI0BUIIHBIE U Ta30BbIE), MOYETOYHUKH, MOUEBOI My3bIpb Y IO3BOHOUYHBIX
AKUBOTHBIX. OCOOEHHOCTH BBIIETICHMS Y ITULL, CBS3aHHBIE C MTOJIETOM.

[ToxpoBbI Tena y )KUBOTHBIX. [IOKpOBBI y OECIIO3BOHOYHBIX. Y CIIOKHEHHE CTPOCHUS KOKHU
y 03BoOHOYHBIX. Koka kak opran BbiieneHus. Posb koxu B Temiootnade. IIpon3BoaHbIe KOXKU.
CpencTBa MacCUBHOM M aKTUBHOM 3aIlIUTHI Y )KMBOTHBIX.

Koopaunaiuss u peryiasius >KU3HENEATENbHOCTH Y JKUBOTHBIX. Pazapaxumocts y
OJTHOKJICTOYHBIX JKMBOTHBIX. Takcuchl ((OTOTAaKCHC, TPOPOTAKCHC, XEMOTAKCHUC U Jpyrue
takcuchl). HepBHas perymsiuus. HepBuas cucrema, e€ 3HaueHue. HepBHas cucrema y
0ecro3BOHOYHBIX: ceTdaras (muddys3Has), CTBOJIOBas, Yy3loBas. HepBHas cucrema y
MTO3BOHOYHBIX (TpyOuaTas): rOJIOBHOM M CIIMHHOM MO3T, HEPBBI. Y CII0)KHEHHE TOJIOBHOTO MO3Ta
oT pb0 10 MmuekonuTaromux. [losBreHne OONBIMIMX MOTYIIApU, KOpPbI, OOPO3A M HU3BUIMH.
I'ymopanbHas perymsnus. Posib TOpPMOHOB B KM3HU KUBOTHBIX. [losioBBIE TrOpMOHBL. [looBoM
mumopusM. Opranel 4yBCTB, MX 3HaueHue. Penentopsl. [Ipocteie u croxkHble ((haceTouHbIe)
rinasa y HacekoMmblx. OpraH 3peHus U ciiyXxa y IO3BOHOYHBIX, UX YCilOXKHeHue. OpraHsl
00OHSHUS, BKyca U OCSA3aHUS Y OECIIO3BOHOYHBIX U MO3BOHOYHBIX >KMBOTHBIX. Opran 00KOBO
JIUHUH Y pHIO.

[loBenenne >KUBOTHBIX. BpoxaéHHoe U mNpHOOpeTEHHOE TMOBeAeHHE (MHCTUHKT U
HayuyeHue). Hayuenme: yciaoBHble pedrekchl, HMIPUHTUHT (3alleyaTyieHHue), HHCAUT
(moctmxenue). IloBenenue: mnuIIeBoe, OOOPOHUTENBHOE, TEPPUTOPHUATBEHOE, OpadHOE,
uccienonatenbckoe. CTUMYIbI TOBEACHUS.

PasMHOXeHME W pa3BuUTHME KUBOTHBIX. becnosioe pa3MHOXEHHE: JIeJ€HUE KIETKU
OJIHOKJIETOYHOTO OpraHuM3Ma Ha JBe, MouYKoBaHue, (pparmenrtauus. [lonoBoe pa3MHOKEHHE.
[IpeumyiiecTBO M0I0BOr0O pazMHokeHus. [lonoBbie xene3bl. AMuHMKH U ceMeHHUKH. [losioBbie
kieTku (ramertsl). OmrogorBopenue. 3urota. [laprenorenes. 3aposinieBoe pazputue. CTpoeHue
giflla  nTulbl. BHYTpuyTpoOHOE pa3BUTHE MIIEKOMUTAIOUIMX. 3apoibllIeBble  OO0OJOUKH.
[TnanenTa (merckoe mecro). Ilymounsiii kaHaTuk (mynoBuHa). [locToMOpHOHAIBHOE pa3BUTHE:
npsmoe, Henpamoe. Mertamopdo3 (pa3BUTHE ¢ IPEBPAIICHUEM): TIOJHBIN U HETIOTHBIH.

Jlabopamopnusie u npaxmuyeckue padoomaot.

O3HakoMJIEHHE C OpraHamMu ONOPbI U JBUKEHUS Y )KUBOTHBIX.

N3ydeHnue cnocoOOB MOTIONMIEHUS MTUIIH Y dKUBOTHBIX.

N3ydenue cnocoOOB IbIXaHUS Y )KUBOTHBIX.

O3HaKoOMJIEHHE C CUCTEMaMU OPraHOB TPAHCIIOPTA BEIIECTB Y )KUBOTHBIX.

N3yueHnne nokpoBOB TeNa Yy )KUBOTHBIX.

N3yueHnue opraHoB 4yBCTB y KUBOTHBIX.

dopmupoBaHUE YCIOBHBIX PEIIEKCOB Y aKBAPUYMHBIX PBIO.

CrpoeHue siiia ¥ pa3BUTHE 3aPOJIBIIIA MTULIBI (KYPHIIBI).

3. CucremaTnyecKue rpynnbl ;)kUBOTHBIX

OcCHOBHBIE KAaTE€rOpUM CHCTEMAaTHMKH XUBOTHBIX. BHJ Kak OCHOBHas cUCTeMaTHyecKas
Kateropus OKuMBOTHBIX.  Kiaccudukaums  kuBoTHbIX. CuHcTeMa  KMBOTHOIO — MHpa.
CucrteMaTnueckue KaTeropum JKUBOTHBIX (LIapCTBO, THII, KJacc, OTPsA, CeMEICTBO, poJl, BU), UX
conoaunHeHue. bunapuas HomeHkarypa. OTpa)keHHEe COBPEMEHHBIX 3HAHUI O NPOUCXOKICHUN
U POJICTBE KUBOTHBIX B KJIACCU(HUKAIINN )KUBOTHBIX.

OpHOKIIETOUHBIE KMBOTHBIE — mpocteiimme. CTpoeHME U KU3HEAEATEIbHOCTh
npocteimux. Mectooburanue u o0pa3 xu3Hu. OOpa3oBaHUE LUCTHI NPU HEOIArONPHUSATHBIX
yCIOBUAX cpeabl. MHorooOpasue mpocTeinx. 3HaueHUue MPOCTEHIINX B MPUPOJIE M KU3HU
yenoBeka (0Opa3oBaHHE OCAJOYHBIX MOpOJ, BO30yauTenn 3al0ojieBaHMH, CUMOMOTHYECKUE



Bubl). [lyTy 3apaxkeHus] 4eloBeKa M MEphl MPO(HUIAKTUKH, BBI3BIBAEMBIC OIHOKICTOYHBIMU
KUBOTHBIMU (MaJISIPUMHBIN TI1a3MOH).

Jlabopamopmuwvie u npakmuueckue padomaul

UccnenoBanue cTpoeHuss HHPY30pUU-TYPEIbKH U HAOMIOJCHHUE 32 €€ TEPeIBUKCHUCM.
N3yuyenue xemorakcuca.

MHuoroo0pa3ue npocTelmux (Ha TOTOBBIX Iperaparax).

N3roToBnenne Moaenu KIETKH IpocTeriero (aMeéonl, nHGY30puu-Ty(heabKu U APYroe. ).

MHorok/1eTo4Hnble KUBOTHbIe. KuieunomosioctHbie. OO0mas XapakTepUCTHUKA.
MectooOutanne. OCOOEHHOCTH CTPOCHHS W IKU3HEICATCILHOCTH. DKTOJEpPMa M DHTOJCPMA.
BuyTpumnonoctHoe u KkieToyHoe mepeBapuBaHue nuiu. Perenepanus. Pedunexc. becnonoe
pasMHOxeHHe (mouxkoBaHue). IlonoBoe paszmHoxkeHue. ['epmadponutusMm. PazgenpHomosbie
KHILIEYHOIIOJIOCTHbIE. MHOroo6pasue KHUIIEYHOIOJIOCTHBIX. 3HAUYE€HUE KHILIEYHOIOJIOCTHBIX B
MIPUPO/IE U )KU3HU yesoBeka. KopaioBble MonuIbl U UX poJib B pudooOpa3oBaHUU.

Jlabopamopusie u npakmuyeckue padoomul.

WccnenoBanue CTpoeHHs] NPECHOBOJHOW TUApPbl U €€ MepenBHKeHUs (IIKOJIbHBIN
aKBApUYM).

NccnenoBanue nutanus THAPHI JAQHUSIME B TAKIOTIaMH (IIIKOJIBHBIA aKBapHUyM).

N3roTtoBnenune Mojenu NpecHOBOIHOM TUAPHI.

IInockue, kpyriable, KoJbuaTble 4epBU. OOmas xapaktepuctuka. OcoOEHHOCTH
CTPOEHHUSI U JKU3HENEATENbHOCTH IUIOCKUX, KPYIJBIX M KOJbYaThiX uepBeil. MHorooOpasue
yepBed. [lapasuTuyeckue IUIOCKME W Kpyryible 4epBU. LIuMKibl pa3BUTHS MEYEHOYHOIO
COCAJIbIINKA, OBIYBETrO LIEMHS, YEeJIOBEYECKOW ackapuipl. YepBH, UX HPUCIIOCOONIEHUS K
napasuTHU3My, Bpell, HAHOCUMbIN YEJIOBEKY, CEIbCKOXO3UCTBEHHBIM PACTEHUSIM U JKUBOTHBIM.
Mepbl 10 MOpeaynpexICHUIO 3apaXCHHUS Napa3UTHYECKUMU 4YepBAMH. Poiib uepBeil Kak
MMOYBOOOpa3oBaTEICH.

Jlabopamopnwie u npaxmuyeckue padoomaot.

HccnenoBanne BHEITHErO CTPOCHHUS JOKAeBoro dyepBsi. HaOmiomenue 3a peakiueit
JOKJIEBOTO YEPBS HA Pa3paKUTEIH.

HccnenoBanue BHYTPEHHETO CTPOEHHUS JIOKIEBOTO 4YepBs (Ha TOTOBOM BIAXXHOM
npernapaTe ¥ MUKpOIpernapare).

N3yuenue mnpucnocoOieHui mNapasuTUYECKUX uepBeil K Mapa3uTU3My (Ha TOTOBBIX
BIIQXKHBIX U MUKpOTIpernaparax).

Ynenucronorue. OOmas xapakrepuctuka. Cpenpl ku3HU. BHemHee W BHYTpeHHEE
CTpOEHHUE WICHUCTOHOTMX. MHOTroo0Opasue wieHucToHorux. [IpeacraBuresnu Kiiaccos.

Pakoo6paznbie. OcoOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTH.

3HaueHne pakooOpa3HbIX B IPUPOJIE U KU3HU YETOBEKA.

[TaykooOpa3zuble. OCOOEHHOCTH CTPOCHUSI M KUHEACATEIHLHOCTU B CBSI3U C KU3HBIO HA
cyme. Knemu — Bpeautenu KyIbTypHBIX pacTeHUi u Mepbl 00pbObl ¢ HUMH. [lapazutnyeckue
KJIEIX — BO3OYIUTENN U TMEPEHOCUMKH OMAacCHBIX Oose3Heil. Mepbl 3amuTtel oT kiemnieil. Pomb
KJIelel B Mo4BO0Opa30BaHUM.

Hacexomble. OcOOEHHOCTH CTPOEHMSI U KU3HEAEATEIbHOCTH. Pa3MHOXKEHNEe HACEKOMBIX U
TUNbl pa3BuTHsA. OTpsinbl Hacekombix: [Ipsmoxpeuibie, PaBHOKpBIIBIE, [lomyKecTKOKpBIIbIE,
Yemryekpouible, XKecTkokpsuibie, [lepenonuatokpeuibie, [IBykpbuibie u apyrue. Hacexombie —
MEPeHOCUYNKU BO30yAWTENel W Tapa3uThl YeloBeKa W JIOMAIIHUX J>KUBOTHBIX. Hacexowmble-
BpEAUTENMN cajla, Ooropoja, mojs, Jieca. HacexkoMmble, CHMKAIOIME YUCICHHOCTb BPEIUTENIEH
pacrenuil. IloBeneHHe HACEKOMBIX, WHCTHHKTBI. Mephpl IO COKpAIlEHWI0 YHMCIEHHOCTU
HACEKOMBIX-BpeUTeNel. 3HaueHHe HACEKOMBIX B IPUPOJIE U KHU3HH YeJIOBeKa.

Jlabopamopmuvie u npaxmuyeckue padomal.

HccnenoBanue BHEHIHETO CTPOCHHUS HACEKOMOTO (Ha IpUMepe MaicKoro jkyka WU
JPYTUX KPYIMHBIX HACEKOMBIX-BPEIUTENEH ).



O3HakoMIIEHHE C pa3IMYHBIMU TUTIAMH Pa3BUTHUS HACEKOMBIX (Ha IPUMEpPE KOJIICKIIHUN ).

MoJsumockn. OOmas  xapaktepuctuka. MecrtooOutanue MoJUTIOCKOB. CTpoeHue u
MIPOLIECCHI KU3HENEATEIBHOCTH, XapaKTepHbIE JUIsl OPIOXOHOTHUX, JBYCTBOPUYATHIX, TOJIOBOHOTHX
MOJUTIOCKOB. UepTbl NpUCHOCOOIEHHOCTH MOJUIIOCKOB K cpeae oburanus. Pa3smHoxeHue
MOJITIOCKOB. MHOT000pasne MOJUTIOCKOB. 3HAYCHHE MOJUTIOCKOB B IIPUPOJIE M KU3HH YEJIOBEKA.

Jlabopamopmuvie u npakmuyeckue padoomul.

HccnenoBanue BHEUIHETO CTPOEHUS PAKOBUH MNPECHOBOJHBIX M MOPCKHUX MOJIIIOCKOB
(pakoBUHBI 0€33y0OKH, IEPIOBUILIBI, IPYIOBUKA, KATYLIKU U APYTUE).

XopaoBble.  OOmiass  xapakTepuCTHKa.  3apOJbIIEBOE€  pa3BUTUE  XOPJOBBIX.
Cucremaruueckue rpymibl XxopaoBbix. [loarun becuepennsie (mannernuk). [logrun Yepenueie,
niu [1o3BoHOUYHBIE.

Pei0obl. OOmas xapakTepucTuka. MecTooOuTaHWEe W BHEIIHEE CTPOCHHE pBHIO.
Oco0eHHOCTH BHYTPEHHETO0 CTPOEHHUS M MPOIIECCOB KM3HEAEATENbHOCTH. [IprcnocobieHHOCTh
ppI0 K ycioBusM oOuTaHus. OTIMYUS XpALIEBBIX PBIO OT KOCTHBIX pbIO. Pa3smHoxkeHwue,
pa3BuUTHE M MHTpanus peld0 B mpupojae. MHorooOpaszue pbiO, OCHOBHBIE CHCTEMATHUYECKHE
rpymnmnsl pb16. 3HaueHue pbIO B IPUPOJE U )KU3HH YEJIOBEKA. X035 CTBEHHOE 3HaUEHUE PbIO.

Jlabopamopuvie u npakmuueckue padomaoi.

HccnenoBanue BHENIHETO CTPOEHUSI MU OCOOCHHOCTEHN TepeIBMKEHUS PBHIOBI (Ha mpuMepe
KUBOU PBIOBI B OAHKE C BOJIOH).

HccnenoBanue BHYTPEHHETO CTPOEHHsSI pbIObI (Ha MpUMEpe TOTOBOIO BIIAKHOIO
npenapara).

3emHoBoaHbIe. OO0mmas xapakrepucTuka. MectooOuTaHue 3eMHOBOAHBIX. OcoOeHHOCTH
BHEIIHET0 M BHYTPEHHETO CTPOEHHUS, MPOIECCOB JKU3HENEATEIbHOCTH, CBSI3aHHBIX C BBIXOJIOM
36MHOBOJHBIX Ha cymry. [IpucrnocoOneHHOCTh 36MHOBOJHBIX K JKM3HH B BOJIE W Ha CyIle.
Pa3MHOeHHMe U pa3BUTHE 36MHOBOJHBIX. MHOrooOpa3ue 3eMHOBOIHBIX U UX OXpaHa. 3HAYCHHE
36MHOBOJHBIX B IIPUPOJE U )KU3HU YEIOBEKA.

IIpecmbikawmuecsa. OOmas XxapakTepucTuka. MecTooOOMTaHUE TPECMBIKAIOIIUXCS.
OcoOeHHOCTH  BHELIHET0O M  BHYTPEHHEro CTpOoeHus mpecMblkaromuxcs. [Iponeccsr
KHU3HeneATeNbHOCTH. [IprucnocoGIeHHOCTh TPECMBIKAIOLIMXCS K KU3HU Ha cyle. PazMHoOkeHHe
U pa3BUTHE NpecMbIKaromuxcs. Perenepanus. MHorooOpasue npecMbIKaOIUXCs U UX OXpaHa.
3HaueHUe IMPECMBIKAIOIIUXCS B IPUPOJIE U )KU3HH YEIIOBEKA.

IITuner. O0mas xapakrepuctuka. OCOOEHHOCTH BHEIIHETO cTpoeHUs NTUll. OCOOeHHOCTH
BHYTPEHHEI0 CTPOCHMsI M IPOLIECCOB >KU3HENesTenbHOCTH nTul. Ilpucnocobnenus nrTui K
nonéry. Ilosenenue. PasmuHoxenue u passutue nruil. 3a6ota o notoMmcrBe. Ce30HHbIE SBICHUSA
B XKU3HM NTUL. Murpanuu nrtui, ux uydyeHue. MHoroobpasue ntun. DKOJOTHUECKUE TPYIIIIbI
nTHIL (110 BBIOOPY YyUMTENs Ha IpUMepe TPEX SKOJIOTUYECKUX TPYII C y4ETOM pacHpOCTpaHEHUS
0Tl B peruone). IlprucnocoOneHHOCTs NTUL K pa3IMYHbIM YCIOBUSM Cpefbl. 3HaUeHUE NTHIL B
IIPUPOJIE U )KU3HU YEJIOBEKa.

Jlabopamopuvie u npakmuyeckue padomul.

HccnenoBanue BHEIIHEro CTPOECHHS M MEpPhEBOrO MOKPOBA NTHUIl (Ha MpUMepe uydena
NTHI] 1 Ha0opa MepbeB: KOHTYPHBIX, MyXOBBIX U IyXa).

HccnenoBanne 0coOeHHOCTEH CKeeTa NTHIIBI.

Muaexkonuraomue. OOmas xapaktepuctuka. Cpenpl KU3HHM — MJICKONUTAIOIIUX.
OCOOEHHOCTH BHELIHETr0 CTPOEHUsS, CKeJIeTa M MYCKYJIaTypbl, BHYTPEHHETO0 CTPOCHMS.
IIpouecchl KU3HENEATENBHOCTH. Y CIIOKHEHNE HEPBHOM cucTeMbI. [loBeIeHNE MIIEKONTUTAIOIIMX.
PazmHosxenue u pazpurue. 3a00Ta 0 IOTOMCTBE.

IlepBo3Bepu. OpnHompoxoanble (sinexnanymue) u Cymuarble (HHM3IIME 3BEpH).
[TnanenTapusle Miekonuraromue. MHoOrooOpasue MIEKONMUTAOMUX (IO BBIOOPY YUUTENs
nu3yqarorcd 6 OTpsAIOB MIIEKONMTAIOUIMX HAa NPUMEpPE [BYX BHJAOB M3 KAKIOIO OTPsAA).
Hacekomosiiaeie 1 Pykokpeuiele. ['pei3yHsl, 3aiinieoOpassuble. Xuminbele. JlacroHorue u



KurtoobOpazusie. IlapHokomnbiTHble W HemapaokombiTHble. IIpumatsl. CemelicTBa OTpsna
Xwuminele: co0auby, KOMAYbt, KyHbH, MEBEKbH.

3HaueHuEe MIIEKONUTAIOIMX B MPUPOJE M JKU3HM 4YelloBeKa. Miekonurarooummue —
MEPEHOCYNKN BO30yAMTENe omacHbIX 3aboseBaHuil. Mepbl OOppOBI € TpBI3yHAMU.
Muoroo6pa3ue MIEKONUTAIONIUX POJTHOTO Kpasl.

Jlabopamopuvie u npakmuyueckue padomoi.

HccnenoBanme 0COOCHHOCTEH CKeNeTa MICKOMUTAIONTUX.

HccnenoBanue ocodbeHHOCTEH 3yOHON CUCTEMBI MIICKOITATAOITUX.

4. Pa3BuTHe :KMBOTHOr0 MUpa Ha 3emJie

OBOJIIOLIMOHHOE Pa3BUTHE XUBOTHOIO Mupa Ha 3emiie. YCIOKHEHUE >KMBOTHBIX B
mpouecce 3BOJIIOLMU. JloKazaTenbCTBa  HBOJIIOLMOHHOIO  Pa3BUTHUSL  JKMUBOTHOTO  MUDA.
[TaneonTtosiorus. MckomaeMbple OCTAaTKU JKUBOTHBIX, HMX M3ydeHHE. MeToabl H3Y4YEHUs
MCKOIAEeMBIX OCTAaTKOB. PecTaBpaiusi IpeBHUX JKUBOTHBIX. «OKHBbIE HCKOMaeMbIe» KUBOTHOTO
Mupa.

XKuzup  &uUBOTHBIX B  BojAe. OpHOKIeTOuHble  KHUBOTHbIE. [IpomcxoxaeHue
MHOTOKJIETOYHBIX )KMBOTHBIX. OCHOBHBIE 3Talbl 3BOIIOIMH 0€ClI03BOHOYHBIX. OCHOBHBIE ATalbl
ABOJIIOIIMY [T0O3BOHOYHBIX JKUBOTHBIX. BhIMepIlne )KMBOTHBIE.

Jlabopamopnwie u npaxmuyeckue padoomaot.

HccnenoBanue UCKOMaeMbIX OCTaTKOB BEIMEPIINX )KMBOTHBIX.

5. 7KuBoTHbBIEe B IPUPOAHBIX COO0IIECTBAX

XKuoTHbIE U cpena odutanus. BiusHue cBeta, TeMnepaTypsl U BIaXKHOCTH HA )KUBOTHBIX.
[IpucnocoOaeHHOCTh )KMBOTHBIX K YCIOBHSM Cpebl OOUTaHMUSL.

[Monmynsiuu KUBOTHBIX, UX XapakTepUCTUKU. OIUHOYHBIA U TPYNIOBOH 00pa3 >KU3HH.
B3aumocBs3u KMBOTHBIX MexaAy coOOM M C JApyrUMH opraHu3mamu. lluiieBbie CcBsS3U B
MPUPOJAHOM coobiecTBe. [InieBbie ypoBHH, 3KOJOTHYECKas MUpaMUAa. DKOCHCTEMA.

JKuBOTHBIN MUpP NPUPOIHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH PpPACHpPEACTICHUS
YKMBOTHBIX Ha maHere. ayHa.

6. 7KuBOTHbBIE U YeJIOBEK

Bo3sgeiicTBrue uenoBeka Ha KUBOTHBIX B IPUPOJE: IPsIMOE U KOcBeHHOe. IIpoMbicioBbie
KUBOTHbIE (pBHIOOJIOBCTBO, 0X0Ta). BenmeHue mnpombiciaa >KMBOTHBIX HAa OCHOBE HAaydyHOTO
MOAX0/a. 3arpsiI3HEHUE OKPYKAIOILIEH Cpebl.

OpomManrHuBaHue KUBOTHBIX. CeNeKius, MOPO/Ibl, HCKYCCTBEHHBII 0TOOpP, TUKHE TPEIKU
JOMAIIHUX KUBOTHBIX. 3HAUYEHHE JIOMAlIHUX JKUBOTHBIX B JKU3HU YesloBeKa. KUBOTHbIE
CEJIbCKOXO3SUCTBEHHBIX YToauil. MeTo 16l O0pHOBI C )KUBOTHBIMU-BPEIUTEISIMU.

I'opon xak ocobasi UCKyCCTBEHHasl cpena, co3laHHas deaoBekoM. CHHAHTPOIHBIC BUIbI
KUBOTHBIX. YCIIOBUS WX oOHTaHus. becro3BOHOYHBIE W TO3BOHOYHBIE >KMBOTHBIE TOPOJA.
AJnanTanus >KMBOTHBIX K HOBBIM YCIIOBHSIM. PekpealimoHHbIN Npecc Ha dKUBOTHBIX TUKUX BUIOB
B ycinoBUAX ropoja. be3nam3opHbeie aomamiHue >XuUBOTHbIE. [IuTOoMHMKH. BoccranoBiieHue
YHCIEHHOCTH PEIKUX BUJIOB KUBOTHBIX: 0c000 oxpaHsembie npupoausie Tepputopun (OOIIT).
Kpacnas xknura Poccun. Mepsl coxpaHeHus )KUBOTHOTO MUpa.

9 KIIACC

1. YeaoBek — OMoCONMAILHBIA B/

Hayku o denoBeke (aHartomwusi, (pU3UONOTHS, TCHUXOJOTHS, AHTPOIOJIOTHS, THUIHEHA,
CaHHUTAapHsl, DKOJIOTHUS YejoBeka). MeToIpl 3ydeHusl OpraHu3Ma yelnoBeka. 3HaueHue 3HaHUM O
YeloBeKe /I CaMOTO3HAHWsI W COXpaHeHHsl 370poBbsi. (OCOOCHHOCTH 4YENIOBEKa Kak
OMOCOIMAILHOTO CYIIIECTBA.

Mecto d4enoBeka B CHCTEME OPraHMYECKOro MHpa. YemoBEeK Kak YacTb IPUPOJBI.
CucremaTnueckoe  MOJIOKEHUE  COBPEMEHHOro  uenoBeka. CXOACTBO  4YeloBEeKa €
MieKkonuralmumu. OTiauyre 4YenoBeka OT NpuMaroB. JlokasaTenbCcTBa  KUBOTHOTO



IIPOUCXOXKACHUS YeloBeKa. YenoBek pa3yMHBI. AHTPOIIOTEHE3, €ro 3Tanbl. buonorudeckue u
conuanbHble (PaKTOPBI CTAHOBJICHUS YelloBeKa. YernoBeyecKre pachl.

2. CTpyKTypa opranu3ma 4yesjaoBeKa

CrtpoeHnie 1 XUMUYECKUH cocTaB KieTkd. OOMEH BEIeCTB M IMPEBpAIlleHHE SHEPTUH B
KJIeTke. MHorooOpa3ue KIeToK, ux neneHue. HykimenHoBble KUCIOTHI. ['eHbl. XpOMOCOMBI.
XpomocomubIl HAO0Op. MuTo3, Meii03. ComaTrdeckue U MoJioBble KIETKU. CTBOJIOBBIC KIICTKH.
Tunsl TkaHell opraHu3ma 4ejloBEKa: MUTEIHANIbHbIE, COCAUHUTEIbHBIE, MBIILICYHbIE, HEPBHASL.
CpoiicTBa TKaHel, ux (yHkIuU. Opranbl U CUCTEMbl OpraHoB. OpraHu3M Kak €IMHOE LEJNOe€.
B3aumocBs3b OpraHoB U CUCTEM KaK OCHOBA TOMEOCTA3a.

Jlabopamopmuuie u npaxmuyeckue padoomul.

N3ydyeHne MUKpOCKOIMYECKOTO CTPOEHUS TKaHEH (Ha TOTOBBIX MUKpOIpenaparax).

Pacnio3naBanue opraHoB ¥ CHCTEM OPTraHOB YyelloBeKa (10 Tabiumam).

3. HeiiporymopaabHasi peryJasiiusi

HepBHas cuctema uenoBeka, e€ opraHu3anus U 3HaueHue. HelipoHbl, HEpPBBI, HEPBHbBIE
y31nel. Pednekc. Pedrekropnas nyra.

PeuenTopsl. JIByxHelpoHHbIE U TpEXHEHpOHHBIE peduieKTOpHbIe Nyru. CIHMHHON MO3T,
ero crpoenue u (QyHkuu. Pedrexcbl cnuHHOrO Mo3ra. ['0JIOBHOW MO3r, €ro CTpPOCHHE U
¢byukuun. bonbime nmonymapus. Pediexcsl rosoBHoro mosra. besycinoBHble (BpoXkAEHHBIE) U
ycinoBHbIe (iproOpeTéHHbIe) peduekchl. Comaruueckas HEpBHas cucTeMa. BereraTuBHas
(aBTOHOMHas) HepBHas cuctema. HepBHasi cuctema kak enuHoe uenoe. Hapymenust B pabote
HEPBHOM CHUCTEMBI.

I'ymopanbHas perynsuuss (QyHKuud. DOHIOKpUHHAs cuctema. JKenespl BHYTpEeHHEU
cekpeunu. JKenesbl cMemaHHON cekperuu. ['OpMOHBI, UX POJIb B PETYISUUU (PU3NOIOTUUECKUX
¢byHKIMI opraHu3Ma, pocta U pa3BuTHsA. HapymieHne B paboTe SHIOKPUHHBIX KENE3.
Ocob6erHocTH pedIEeKTOPHON U TYMOPATBHOM perysaiuu PyHKIIMH opraHu3Ma.

Jlabopamopnwie u npaxmuyeckue padoomaot.

N3yuenne roloBHOTO MO3ra 4esoBeka (1o MyJssiKaM).

N3yuenue n3meHeHus pazMepa 3padka B 3aBUCHUMOCTH OT OCBEILEHHOCTH.

4. Onopa 4 ABHKeHHE

3HaueHHE OMOPHO-IBUraTeabHOro annapara. CKeneT 4esloBeKa, CTPOCHHUE €ro OTIEIOB U
¢byakuun. Koctn, UX XuMHUUYECKHi cocTaB, cTpoeHHe. THIbl KocTel. PocT kocrel B UIMHY H
tomuuHy. Coenunenune kocreil. Ckener ronoBbl. Ckener TynoBuia. CKeleT KOHEYHOCTEN U UX
nmosicoB. OcoOEHHOCTH CKejleTa YeJOBEeKa, CBS3aHHbIE C MPSMOXOXKICHHEM U TPYAOBOMU
JESATENbHOCTBIO.

Mpieynast cuctema. CtpoeHue W (YHKIMHM CKEJIETHBIX MBI, PaboTa MBI
CTaTUyecKkass M JAMHAMHUYECKAas, MBIIIIBl CrudaTen W pa3rudareind. YTOMIICHHE MBIIIIL.
I'mnonunamus. Poiib qBUraTebHOM aKTUBHOCTH B COXPAHEHUH 3/I0POBbSI.

Hapymienust onopHo-aBUraTenbHOM cucteMbl. Bo3pacTHble H3MEHEHUST B CTPOEHUU
kocreil. Hapymenue ocanku. IlpeagynpexxieHune HMCKpHUBIEHUS IO3BOHOYHHMKA M Pa3BUTHUS
mwiockoctornus. [Ipodunaktuka TpaBmatusma. I[lepBas momomb TpH TpaBMax OMOPHO-
JIBUTATEIBHOTO anmnapara.

Jlabopamopuvie u npakmuyueckue padoomol.

HccnenoBanue CBOWCTB KOCTH.

W3yueHue cTpoeHus KOCTel (Ha MysbKax).

N3yuenne cTpoeHHs O3BOHKOB (Ha MYJISKax).

Omnpenenenne rTHOKOCTH O3BOHOYHHKA.

N3mepenune macchl 1 pocTa CBOETO OPraHu3Ma.

W3ydeHne BIusSHUSA CTATHYECKON U TUHAMUYECKON Harpy3Ky Ha YTOMJIEHUE MBIIIII.

BrlisiBieHue HapymeHus: OCaHKH.

Onpenenenne NpU3HAKOB MIOCKOCTOIHS.



Oxa3aHue nepBoi MOMOLIY NPU TOBPEXKACHNUN CKEJIETa U MBIIIILI.

5. BHyTpeHHsis1 cpeja opranusma

Buyrpennsas cpega u e€ ¢yHkuun. DopMeHHBIE 3JIEMEHThl KPOBU: APUTPOLUTHI,
JEUKOIUTHI U TpoMOOLUTEL. ManokpoBue, ero npuuuHbl. KpacHblil KOCTHBIN MO3T, €ro pojb B
opranusme. [lna3ma kposu. [loctossHcTBO BHYTpeHHEH cpelibl (romeocTas). CBEPThIBaHNE KPOBHU.
I'pynmst kpoBu. Pesyc-daxrop. [lepenuBanue kpoBu. JJoHopcTBO.

Nmvmynuter u ero Buapl. DakTtopbl, BIMAOLIME HAa UMMYHUTET (IpUOOpETEHHBIE
UMMYHOJICHUIIUTHI): pPaJHalMOHHOE OOJIyYeHHe, XHUMHUYECKOE OTpaBJIEHHE, TOJIOJaHHUE,
BOCHaJIeHWe, BUpYycHbIe 3a0oneBanus, BUY-undexnms. BunoukoBas xenesa, IumbaTniecKue
y31bl. Bakiunel U ieueOHbie chiBOpoTKH. 3Hadenue padot JI. [lacrepa m .M. MeunukoBa 1o
W3Y4YEHUIO UMMYHHTETA.

Jlabopamopuuie u npakmuyeckue padoomul.

N3ydyeHre MHUKPOCKOIMMYECKOIO CTPOEHHUsI KPOBHU YEJIOBEKa U JISATYIIKHA (CpaBHEHHE) Ha
rOTOBBIX MUKpOIIpenapaTax.

6. KpomooopameHue

Opransl kpoBooOpareHus. Ctpoenue u padota cepana. ApTomatusm cepama. Cepaeunbrit
LUKJ, €ro JJIMTENbHOCTb. BOonbIIol M Manblii kpyru KpoBooOpaiieHusi. J[BikeHue KpoBH IO
cocyaaM. Ilynbc. Jlumdarnueckas cucrema, TUMPOOTTOK. Perynsuus nesTenbHOCTH cepala U
cocynoB. I'uruena cepaeuHo-cocyaucToi cuctemsl. lIpodunakTika cepaeduHO-COCYANUCTHIX
3a0osieBanuii. [lepBasi momMoIs Ipu KPOBOTEUEHHUSIX.

Jlabopamopnwie u npaxmuyeckue padoomot.

N3mepenue KpoBSIHOTO JaBJIEHUS.

Omnpenenenre myabca U YHUCla CEPJCUHBIX COKPALIEHUI B MMOKOE U MOCTE JI03UPOBAHHBIX
(bu3MYeCKUX Harpy30K y YeIoBeKa.

[IepBas moMo1s Ipu KPOBOTECUEHUSX.

7. JIpIXaHue

Jpixanue u ero 3HadeHue. Opransbl abixanus. JIérkue. BzaumMocBs3b cTpoeHust U PyHKIHMA
opraHoB npixaHusi. ['a3oo00Men B nE€rkux u TkaHsaX. JKu3HeHHas EMKOCTH JIErKUX. MexXaHU3MBbI
npIxaHus. [[pIxaTenbHble IBHKEHHS. Perymsiius aqpixaHusl.

Nndexkunonnsie 6051e3HU, NEpeqarolirecs 4epe3 BO3AyX, MPEAYyHpekIeHHUE BO3IYIIHO-
KanenabHbIX UHQeKuil. Bpen tTabakokypeHus, ynmorpedieHus: HAPKOTHUECKUX U MCUXOTPOIMHBIX
BeniecTB. Peannmanusa. Oxpana Bo3ayniHoi cpeipl. OkazaHue nepBOl MOMOIIM IIPU MOPaKEHUU
OpPraHOB JbIXaHUSI.

Jlabopamopnwie u npaxmuyeckue padoomot.

N3mepenune o0xBara rpyiHOM KJIETKH B COCTOSIHUU BJI0XA U BBIJOXA.

Omnpenenenre 4acTOThI AblxaHus. BriusHue pa3nudHbix GakTOpOB HA YACTOTY JABIXAHHUS.

8. IluTtaHue M NMUIEBApEeHHUE

[IurarenpHble BelllecTBA U NUILEBbIE MPOAYKTHI. [luTanue u ero 3nauenue. [luneBapenue.
Opranbl nunieBapeHus, WX crpoeHue U ¢GyHkuuu. DEepMEHTHl, WX pOJIb B MUIIEBAPEHUU.
[TumeBapeHue B poToBOM MOJOCTH. 3yObl U yX01 3a HUMHU. [TuiieBapenue B xeny/aKe, B TOHKOM
U B TOJCTOM KHIIEYHHKE. BcacplBaHME IUTATENbHBIX BeUIECTB. BcacblBaHHME BOJBI
[InmeBapuTenbHbIE )KENE3bI: IEYEHD U MOPKETYA0YHAs XKENe3a, UX POJIb B IUILEBAPEHUH.

MukpobuoM uyenoBeKa — COBOKYITHOCTb MHKPOOPraHU3MOB, HACEJSIOIIHUX OPIraHu3M
yenoBeka. Perymsanus nuieBapeHus. MeToibl U3yuyeHHsl opraHos nuiieBapenus. Padotsr N.IL.
[TaBnosga.

I'uruena nurtanus. [IpenynpexaeHue TNIMCTHBIX M JKETYAOYHO-KUIIEYHBIX 3a00JIeBaHU,
MULIEBBIX OTPaBJICHUI. BiMsiHME KypeHHs U alKOTroJid Ha NUILEBAPEHUE.

Jlabopamopmuvie u npaxmuyeckue padomal.

HccnenoBanue neiictBrs GepMEHTOB CIIFOHBI HA KpaxMall.

Habnronenue nefcTBHs KeIyJOYHOTO COKA Ha OENKH.



9. OO0MeH BelecTB U NMpeBpalleHUe IHEPTUH
OOMeH BemiecTB M TNPEBpAIICHUWE SHEPTUM B OpraHu3Me uenoBeka. [lmactuueckuit u
sHepreTrdeckuii oOMeH. OOMeH BOJbI M MHHEpAIbHBIX coieil. OOMeH OenKOB, yIJIEBOJOB U
KHUPOB B opranusmMe. Perymsinus oOMeHa BeIecTB U MPEBPAIICHUS SHEPTUH.
Butamunbl u ux ponp g opranusma. lloctymnenue ButamMuHOB c numied. CuHTE3
BUTAMHUHOB B OpraHu3Me. ABUTAMUHO3bI U TUTIOBUTAMUHO3bl. COXpaHEeHNE BUTAMUHOB B ITHUIIIE.
Hopmel 1 pexxum nurtanusa. PanuonanbHOe nutaHue — (GakTOp YKPEIUICHHS 370pPOBbSL.
Hapymenne o6mena BemecTs.
Jlabopamopuvie u npakmuyeckue padoomul.
HccnenoBanue cocraBa NpogyKTOB ITUTaHUS.
CocraBiieHHE MEHIO B 3aBUCUMOCTH OT KaJIOPUMHOCTH MHIIY.
CriocoObl COXpaHCHHSI BATAMHHOB B TTUIIIEBBIX MTPOIYKTAX.
10. Koxka
Crpoenne u ¢ynkuuu koxu. Koxka m e€ mnpousBonnble. Koxka u Tepmoperynsuus.
Bnusinue Ha KoKy (hakTOpPOB OKpYXaromiei cpeabl.
3akanuBaHue U ero posb. CnocoObl 3akaauBaHus oOpraHu3Ma. [uUrueHa Koxu,
TUTUEHUYECKUE TpeOOBaHUS K OJexkae M oOyBU. 3a00J€BaHUS KOXH M UX MPEIYIPEKICHUSI.
[Ipodunaktuka u 1mepBas MOMOIIb MpPU TEIJIOBOM M COJHEYHOM Yyjaapax, OXorax u
00OMOPOKECHHUSIX.
Jlabopamopnuwie u npakmuyeckue padoomol.
HccnenoBanue ¢ mOMOIIBIO JTYIbl THUILHOW W JAJOHHON CTOPOHBI KUCTH.
Omnpenenenre )KUPHOCTH Pa3IMUHBIX YIaCTKOB KOKH JIMIIA.
Onucanue Mep MO yXo/1y 3a KOKel JIMIIa U BOJIOCAMH B 3aBUCUMOCTH OT THIA KOXKHU.
OnucaHyrie OCHOBHBIX TUTHEHUYECKUX TPeOOBaHUI K 0JieKIe U OOYBH.
11. Beigenenne
3HaueHue BblaeneHMs. Opranbl BblAeneHHUs. Opranbl MOUYEBBIICIUTEIBHON CUCTEMBI, UX
cTpoeHre u QyHKIHH. Mukpockonuyeckoe ctpoeHue nmodykd. Hedpon. ObOpazoBanue mouwm.
Perymsmus moueoOpa3oBaHus 1 MOUYEHCITyCKaHUs. 3a00JIeBaHUs OPraHOB MOYEBBIICIUTEIHHON
CUCTEMBI, UX IPEIYIPEKICHUE.
Jlabopamopnwie u npaxmuyeckue padoomaot.
Onpenenenre MECTOMOIOKEHHS MOYEK (Ha MYJISKe).
Onucanue mep NpodUIaKTUKU O0JIe3HEH MoYeK.
12. Pa3MHoOKeHUe U Pa3BUTHE
Opransl penpoaykuuu, crpoenue u ¢yHkuuu. Ilonmosbie sxene3bl. [losnoBbie KiETKH.
OmnonotBopenue. BuyTpuytpoOHOe pa3Butue. BnusHue Ha SMOpUOHANBHOE pPa3BUTHE
¢dakropoB okpyxkaromen cpenbl. Pogpl. Jlakranusa. Poct u pasButue pebénka. I[lomoBoe
co3peBanue. HacienoBanue mpusHakoB y yenoBeka. HaciencTBeHHble 00Je3HU, UX MPUYUHBI U
npenynpexaenue. Habop xpoMocoM, MOJOBbIE XPOMOCOMBI, T'eHbl. POJIb TeHETUYECKUX 3HAHUN
JUIA TIIaHUpoBaHus ceMbr. MHbekunu, nepeaaromuecs nojgoBbIM MyTéM, UX MPOQHIAKTHUKA.
Jlabopamopmuvie u npakmuyeckue padomal.
Onucanre OCHOBHBIX Mep MO MpoQuIaKTHKEe WH(EKIIMOHHBIX BUPYCHBIX 3a00JEBaHUIl:
CIIN] u renatwur.
13. OpraHbl YyBCTB U CEHCOPHbIE CHCTEMBbI
Oprassl 4yBCTB M UX 3HaueHue. AHanuzaTtopbl. CeHcopHble cucTeMbl. [1a3 U 3peHue.
Ontuueckas cucrema riaza. CeruaTka. 3pUTENbHBIE PELENTOPBI. 3PUTEIBHOE BOCIPUSTHE.
Hapyienus 3penust u ux npuyuHsl. [ uruena spenus.
Yxo u cnyx. CrpoeHue u (QyHKIMK opraHa ciyxa. MexaHu3m pabOTBl CIyXOBOTO
ananuzaropa. CiyxoBoe Bocnpusitue. Hapyiienus ciayxa u ux npuuuHsl. ['uruena ciyxa.
Opranbl  paBHOBECHS, MBIIIEYHOTO YYBCTBA, OCS3aHMs, OOOHSHHS W  BKYyca.
B3auMojielicTBre CEHCOPHBIX CUCTEM OpraHU3Ma.



Jlabopamopmuwie u npakmuueckue padomaul

OrnpezenieHre OCTPOTHI 3pEHUS Y YEIOBEKA.

N3yuenue ctpoenus oprana 3peHus (Ha MyJISDKE U BIQKHOM IIpenapare).

N3yueHue cTpoeHus oprana ciayxa (Ha MyJspKe).

14. IloBeaeHue U NCUXUKA

[Icuxuka u moBeneHue uenoBeka. [loTpeOHocTM M MOTHUBBI moOBeneHusA. CouuanbHas
00yCIIOBJICHHOCTh IMMOBEACHUS YellOBeKa. PeduiekTopHas Teopus moBelneHUs. Briciias HepBHas
NeSTeNBHOCTh uenoBeka, padotel .M. CeuenoBa, W.II. I[laBmoBa. Mexanusm o0pa3oBaHus
yCIIOBHBIX peduiekcoB. Topmorkenue. JlmHaMudeckuii ctepeoTu. Pojib TOpMOHOB B TIOBEJICHUH.
HacnenctBennble M HEHACIEACTBEHHBIE ~ IPOrpaMMbl  TOBEJACHUST Yy  UeJIOBEKa.
[TpucmocoOuTeNbHBIN XapakTep MOBEICHUS.

[lepBast u BTOpas curHajgbHble cucTeMbl. [lo3HaBarenpHas nesATEILHOCTh MO3ra. Peub u
Mbiiuieane. [lamsate u BHUMaHue. Omoumu. HHauBHIyalibHbIE OCOOEHHOCTH JIMYHOCTH:
CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, 0JapEHHOCTh. THIBI BBICIICH HEPBHOU ACSITEIBHOCTU U
TemnepaMmenTa. OCOOEHHOCTH TICUXUKH YeJIoBeKa. | urneHa pu3anyeckoro u yMCTBEHHOTO Tpy/ia.
Pexum tpyna u orasixa. CoH u ero 3HaueHue. [ uruexa cHa.

Jlabopamopnvie u npakmuueckue padonoi.

N3ydeHune kpaTKkOBpEMEHHOM MaMSsITH.

Omnpenenenne 00bEMa MEXaHUUECKOU U JIOTUUECKOU TTaMSITH.

Orenka copMHUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBITIICHHSL.

15. YesioBek u oKpy:Kalomias cpeaa

UYenoBek M OKpyKaroas cpeaa. JKojorudyeckue GpakTopsl U UX JAEUCTBHE HA OPraHu3M
YeJIOBEeKa. 3aBUCHUMOCTD 3/I0POBbsSI YEJIOBEKA OT COCTOSIHHS OKpYXKaromel cpeasl. MUKpokaIuMar
XKUIbIX moMemeHnid. CoOmroieHre TpaBuil TOBEACHUS B OKPYXKAIOIICH cpejie, B OMAacHBIX U
YpE3BbIYAHBIX CUTYALIHSIX.

3I0pOBbE YEJOBEKAa KakK CoIUalbHas LEHHOCTb. DakTopbl, Hapylmarollue 300POBbE:
TUIOIUHAMUS, KypeHue, YIoTpeOaeH!e aaKorois, HApKOTHUKOB, HecOaJaHCHPOBAHHOE MUTAHUE,
CTpecc. YKpEIUIEHHE 3/10pPOBbsi: AyTOTPEHWHI, 3aKaJlMBaHUE, JBUIATElbHAas aKTUBHOCTD,
cbanancupoBaHHoe muTaHue. KynpTypa OTHOIIEHHS K COOCTBEHHOMY 3J0POBBIO U 3/I0POBBIO
OKpyXxaromux. BecemupHas opranusanus 31paBoOXpaHEHUsI.

YenoBek Kak 4YacTh Ouocdepbl 3eMian. AHTPONOIeHHbIE BO3JICHCTBUS HAa MPUPOIY.
VYpb6auuzanus. [{usunuzanus. TexHoreHHble U3MEHEHUs B OKpyxatomeid cpenae. CoBpeMeHHbIS
r100ambHBIE  JKOJIOTUYECKHEe MpoOsieMbl. 3HAaYeHHE OXpPaHbl OKpYXKawolled cpenpl s
COXpaHEHUs YEeJIOBEYECTBa.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMEI 110 BUOJIOI'MN HA
YPOBHE OCHOBHOI'O OBII[EI'O OFPA30BAHUS (FA30BBI YPOBEHbD)

OcBoenue yuebHoro npeamera «buosorus» Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHuUs
JOJKHO 00ECTIeUHTh TOCTHXKEHUE CIEAYIOMNX 00yJaroIUMUCs JIUYHOCTHBIX, METAaIpeIMETHBIX
U IPEIMETHBIX Pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAaMMBI IO OHOJOTMH OCHOBHOTO OOIIETO
o0pa3oBaHusl JIOJDKHBI OTpPakaTh TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMI U pacHIMpEeHHE OIbITa JESATEIIbHOCTH Ha €€ OCHOBE U B
MIPOLIECCEe peann3alii OCHOBHBIX HANpPaBJIEHUH BOCIUTATEIbHON AEATEIbHOCTH, B TOM YHUCIIE B
Y4acTHu:

1) rpamIaHCKOro BOCIIMTAHUSA:

FOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOM JI€ATENBHOCTH TPU  BBINOJIHEHUU
HCCIIEIOBAaHUI U MTPOEKTOB, CTPEMJIEHHE K B3aMMOITIOHUMAaHHIO U B3aUMOIIOMOLIIY;

2) NIaTPHMOTHYECKOI0 BOCIIMTAHMS:

OTHOIIIEHHE K OMOJIOTMM KaK K Ba)XKHOM COCTaBISIOUIEH KYJIbTYpbl, TOPAOCTh 3a BKJIaJ
POCCHICKHX M COBETCKHUX YUEHBIX B pa3BUTHE MUPOBOI1 OMOJIOTHYECKOM HAayKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

TOTOBHOCTH OIIEHMBATh MOBEJIEHUE U MOCTYNKHU C MO3UIMH HPABCTBEHHBIX HOPM U HOPM
9KOJIOTHYECKOU KYNbTYpHI;

[MOHMMAaHHE 3HAYMMOCTH HPAaBCTBEHHOI'O ACIEKTA JIEATEIbHOCTU YEJIOBEKa B MEAMIIMHE U
OHOJIOr 1Y,

4) 3cTeTM4YeCKOro BOCIIUTAHMS:

MMOHUMAaHKe POJIU OMOJIOTUU B (POPMUPOBAHUU SCTETUUYECKOM KYIbTYPhI TUUYHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (OPMHPOBAHUA  KYJIbTYPbl 310pPOBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

OTBETCTBEHHOE OTHOLICHHE K CBOEMY 37I0POBBIO M YCTAaHOBKA Ha 3J0POBBI 00pa3 KU3HU
(3m0poBO€ muTaHHE, COOMIOJCHNE TUTMEHUYECKUX MPAaBUI U HOPM, cOAIIaHCUPOBAHHBIN PeXUM
3aHSTHUN U OTIBIXA, perylspHas puznyeckasi akTUBHOCTD);

OCO3HAHHE TMOCIEACTBUI M HENpUATHE BPEIHBIX MPHUBBIYEK (YHOTpeOJieHHE alIKOToJif,
HapKOTHUKOB, KypeHHue) 1 UHbIX (hopM Bpeaa it PU3NUECKOrO U ICUXUYECKOTO 3/10POBbS;

coOnrofieHre mpaBMil OE30MACHOCTH, B TOM 4YHCIE HaBBIKM O€30MacHOrO MOBEIEHUS B
MIPUPOJIHOM cpelie;

chOpMUPOBAHHOCTh HaBbIKa pe(ICKCUU, YIpaBlieHHE COOCTBEHHBIM SMOIIMOHATIBHBIM
COCTOSIHUEM;

6) TPy10BOr0 BOCIIUTAHHA:

aKTUBHOE y4acTHe B PEIICHUH MPAKTUYECKHUX 3a7ad (B paMKax CeMbH, 00pa30BaTEIbHOMN
OpraHu3aIiK, HACEIIEHHOTO MYyHKTa, Kpas) OMOJOTHYEeCKON M SKOJOTHYECKOW HampaBleHHOCTH,
MHTEpEC K MPaKTUYECKOMY U3Y4EHUI0 podeccuil, CBA3aHHBIX ¢ OMOI0THEH;

7) 3KOJIOrN4€CKOr0 BOCIIMTAHMA:

OpUEHTAIlMsl Ha MpPUMEHEHHWE OMOJIOTMYECKUX 3HAHWM TMpH PEIIeHHWH 3a7ad B 001acTu
OKpY’KaroLlen Cpeibl;

0CO3HAHME HKOJIOTHUECKUX MPOOIEM U MyTeH UX peleHHUs;

TOTOBHOCTb K YYACTHIO B IIPAKTUUECKOMN JESITEIbHOCTH DKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



OpUEHTAIlMs] Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX NpPEICTAaBICHUNH 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3AX 4YeNOBEKa C MPUPOJHOM W COIMAIBHOMN
cpenoi;

MOHUMaHUE POJIM OMOIOTUYECKON HayKH B (POPMUPOBAHMH HAYYHOTO MHPOBO33PEHHUS;

pa3BuUTHE HaydyHOU JI0003HATEIBHOCTH, HMHTEpeca K OMOJOTHYECKOW HayKe, HaBBIKOB
UCCIIEI0BATEIIbCKOU AEATEIbHOCTH;

9) amantanuu oO0y4YamLerocsi K M3MEHSIOMMMCH YCJOBHUSIM CONHAJIBHOH U
NPUPOIHOM CPeabl:

aJICKBAaTHAsI OLICHKA NU3MEHSIOIIUXCS YCIOBUM;

NPUHATHE pelleHUus (MHAWBHUIYaJbHOE, B TpyNIE) B M3MEHSIOUIMXCS YCIOBUSAX Ha
OCHOBAHWU aHaJM3a OMOJOTMYECKOW HHPOPMALIUH;

IUIAaHUPOBAHUE JEHCTBUII B HOBOW CHUTyallUM Ha OCHOBAaHUM 3HAHUM OHOJOrMYECKHX
3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbI€ pe3yiabTaThl OCBOCHUS MPOTPAMMBbI IO OMOJIOTHU OCHOBHOTO OOIIETro
00pa3oBaHus, MOJDKHBI OTpaXaTh OBJAJCHUE CICAYIONIMMH YHUBEPCATBHBIMUA yI€OHBIMHU
IEUCTBUSIMU:

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a3oBble JJOrMYecKHUE AeHCTBUS:

BBISIBIISIT M XapaKTEpPHU30BaTh CYLIECTBEHHbIE NPHU3HAKU OUOJOTHUYECKUX OOBEKTOB
(ssBIIEHU);

yCTaHaBIMBATh CYIIECTBEHHbIH MPHU3HAK KiacCU(UKAUUU OHOJOTMYECKUX OOBEKTOB
(SIBIIEHUHN, TPOIECCOB), OCHOBAHHUS IJIsi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU IPOBOIUMOTO
aHanu3a;

C y4éTOM MpeIIOKEHHOW OHOJIOTHYECKOW 3aJjaud  BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUUsl B paccMaTpuBaeMbIX ¢akTax U HaOMIOACHMSX, NpediaraTb KpUTEpUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;

BBISIBIIAATH 1e(DULUTHI HH(GOPMALIUU, TaHHBIX, HEOOXOJUMBIX JUIsl PEIICHUs MTOCTaBICHHOMN
3a/1a4u;

BBISIBIISITh MIPUUMHHO-CJICJICTBEHHBIE CBSI3M INPU U3YYEHUU OHOJIOTUYECKUX SIBICHUU H
MIPOLIECCOB, JIeNaTh BHIBOJBI C UCIIOJIH30BAHUEM JICIYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKTIUYEeHUH 10 aHATOTUH, (POPMYIUPOBATh TUIIOTE3bI O B3aUMOCBSI3SX;

CaMOCTOSITENIBHO ~ BBIOMpATh CHOCOO pemieHuss y4yeOHOW OHMOJOTHMYecKOW  3ajgauu
(cpaBHUBaTh HECKOJHKO BapHUAHTOB pelICHMs, BHIOMpaTh Haubosiee MOAXOIANINI ¢ y4EToM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

2) 6azoBbIe UCCIEA0BATENbCKHE eCTBHS:

WCIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

(dbopMynupoBaTh BOMPOCH], (DUKCUPYIOIIUE Pa3pbIB MEKIY PEaTbHBIM M KelaTeIbHBIM
COCTOSTHUEM CHUTYalluH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE U JIAHHOE;

(hopMHpOBaTh TUTIOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CYXKJEHUH, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

MPOBOJUTh MO CAMOCTOSITENILHO COCTaBIEHHOMY IUIaHYy HaOIllo/IeHHue, HECIOXKHBIN
OMOJIOTMYECKU JKCIIEPUMEHT, HEOOJBIIOE HCCIEeIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH
Ouonormdeckoro oObekTa (mpolecca) W3YUEHHs, MPUYUHHO-CICJACTBEHHBIX CBsI3ed U
3aBUCHUMOCTEH OMOIIOTHYECKUX 0OBEKTOB MEXKIY COOO0i;



OILICHUBATh Ha NPUMEHHMOCTb M JOCTOBEPHOCTh HMH(MOpPMAIIMIO, TOJIYYECHHYIO B XOJ€
HaAOJIOICHUS U SKCIICPUMEHTA;

CaMOCTOATENBbHO (popMyaHpoBaTh 000OIICHUST M BHIBOJIBI IO PE3yNIbTaTaM MPOBEAEHHOTO
HAOIIOIEHNs], SKCIEPUMEHTA, BIIAJETh MHCTPYMEHTAMH OLIEHKU JOCTOBEPHOCTH IOYYCHHBIX
BBIBOJIOB H 000OIIEHHIA;

MPOrHO3UPOBATh BO3MOXKHOE JalIbHEHIIEe pa3BUTHE OHOJOTMYECKHX MPOIECCOB M HX
MOCTIE/ICTBUS B AaHAJIOTHYHBIX HITM CXOTHBIX CUTYAIUIX, @ TAK)KE BBIIBUTATH MPEIIOI0KEHUS 00
UX Pa3BUTHH B HOBBIX YCIIOBHUSIX U KOHTEKCTAX.

3) pa6ora ¢ unopmanmeii:

MPUMEHATh pa3IMYHbIE METOJbI, MHCTPYMEHTHl W 3amlpoChl NpH TOHUCKE U OTOOpe
OMoIOTHYECKON MH(POPMALIUK WM JaHHBIX M3 UCTOYHUKOB C YUETOM TPEITIOKEHHON yueOHOM
OHOJIOTMYECKOH 3a/1a4u;

BBIOMpATh, AaHATM3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH OMOJIOTHYECKYIO
MHGOPMAIIHIO PA3INYHBIX BUAOB B (POPM IpEACTaBICHNUS;

HaXOJHUTh CXOJHBIE APTYMEHTHI (IIOATBEPKIAIOLINE WM ONPOBEPraroliue OJHY U Ty Ke
UICI0, BEPCHUIO) B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMalbHYIO (opMy mpeacTaBieHUs HHGOpMalUUu U
WUTIOCTPUPOBATH pelIaeMble 33jauld HECIO0KHBIMU CXEMaMU, AUarpaMMaMiu, UHOU rpadukoi u
MX KOMOMHAIUAMHU;

OIICHUBATh HAAEKHOCTh OHOJIOTHYECKON HWH(POPMAIMU TI0 KPUTEPHUSIM, MPEUIOKEHHBIM
yauTeneM uiu chopMyIUpOBAHHBIM CAMOCTOSTEIHHO;

3alIOMUHATh U CUCTEMATHU3UPOBATh OMOJIOrMUECKYI0 HH(OPMALIHIO.

KoMMyHMKaTUBHbIE YHUBeEpPCaJbHbIE y4eOHblIe 1eiCTBUSA

1) oO1meHue:

BOCIIPUHUMATH U ()OPMYIIUPOBATH CY)KJICHHSI, BEIPAYKATh SMOIIUU B IMPOIIECCE BHITIOJTHEHHS
MPAKTUYECKHUX U J1ab0paTOPHBIX padoT;

BBIpaXkaTh ceOs (CBOKO TOUKY 3PEHUS) B YCTHBIX M MMChbMEHHBIX TEKCTAX;

pacro3HaBaTh HEBepOaJbHBIC CpEACTBA OOIIEHHUS, MOHMMAaTh 3HAYEHHUE COIHATBHBIX
3HAKOB, 3HATh M PACTO3HABATh MPEINOCHIIKA KOHMIUKTHBIX CUTYAllM U CMATYATh KOH(MIUKTHI,
BECTH TIEPETOBOPHI;

MMOHUMATh HaMEPEHUS APYTUX, MPOSBIATh YBAKUTEIBHOEC OTHOIIEHHWE K COOCCETHUKY H B
KOppeKTHOH (hopme GopMyIHpOBaTh CBOM BO3PAKEHUS,

B XO0/¢ Iuanora M (Wiu) AMCKYCCHHM 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYX)AaeMoun
OMOJIOTMYECKOM TeMbI U BHICKA3bIBATh MJICH, HAIICJICHHBIC HAa PEIICHUE OUOJIOTHYECKON 3aa4u 1
MoJyIepKaHre OJIaroKenaTeIbHOCTH OOIICHUS;

COMOCTAaBJATh CBOM CYXKIEHUS C CYXKICHUSMHU JpPYrUX YyYaCTHHKOB JHAJIOTa,
0oOHapyXHBaTh pa3Iu4Ke U CXOACTBO MO3UIIHIA;

NyOMMYHO  TMPEACTABIATh  PE3yJAbTAThl  BBIMOJHEHHOTO  OHOJOTHYECKOTO  OMBITa
(dKcTIepuMeHTa, UCCIeI0BaHUs, POCKTA);

CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIGHHS C Y4€TOM 3a/lay TMPE3CHTAlluU U
O0COOCHHOCTEH ayAUTOPHH U B COOTBETCTBUHU C HUM COCTABJIATH YCTHBIE M MUCbMEHHBIE TEKCTHI C
MCIOJIb30BaHNEM WILTIOCTPATUBHBIX MaTEPHUAIIOB.

2) coBMeCTHas 1eITeJILHOCTD:

MOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONU pabOThI TIpU
pEIIeHUH KOHKPETHOW OMOIOTHUYECKOM MPpoOieMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUS
TPYNIOBHIX (POpPM B3aUMOICHCTBUS NIPU PEIIEHUH MOCTAaBICHHON yueOHO 3a1a4u;



IIPUHUMATh 1I€JIb COBMECTHOM AEATEIbHOCTH, KOJUIEKTMBHO CTPOMTH JAEHCTBUSA MO €€
JIOCTHXKEHHUIO: pAaCIpelensTh PpOJH, JOroBapuBaThcsi, OOCYKAAaThb IPOLECC M  PE3yNbTar
COBMECTHOH pabOThI, yMeTh 0000IIaTh MHEHHS HECKOJBKUX JIIOJCH, MPOSBISATH TOTOBHOCTH
PYKOBOJIUTb, BBIIIOJIHATH IOPYUEHUS, IOJUUHATHCS;

IUTAHUPOBATh OPraHU3aAI[MI0 COBMECTHOM palOThI, OMPEAENATh CBOIO POk (C y4ETOM
IIPEANIOYTEHUH U BO3MOKHOCTEM BCEX YYAaCTHMKOB B3aUMOJEWCTBHUS), PACIPENEIATH 3ajauu
MEX]ly YICHaMH KOMaHJpbI, y4aCcTBOBAaTh B TPYNIOBBIX (opmax paboTel (0OCykaeHHs, oOMeH
MHEHUSIMH, MO3TOBBIE HITYPMBI U UHBIE);

BBIIIOJIHATh CBOIO YacTh pabOThl, JOCTUraThb KAauECTBEHHOI'O pe3yjbTaTa IO CBOEMY
HaIIpaBJICHUIO U KOOPAUHUPOBATH CBOM JEHCTBHS C APYTMMU WICHAMU KOMaHbI;

OIICHMBATh KAa4e€CTBO CBOErO BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSAM, CAMOCTOSATEIHHO
cOpMYIIMpPOBAaHHBIM yYaCTHUKAaMHU B3aMMOJICHCTBHSA, CPaBHUBATh PE3YJAbTATHl C HMCXOJHOMN
3aaueid M BKJIQJ KaKJIOTO 4YjieHa KOMaHAbl B JOCTHXKEHHE pE3YyJlbTaToB, pa3feiisiTh cdepy
OTBETCTBEHHOCTH U IPOSBIIITH TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IEpe]] TPYIIION;

OBJAJACTh  CHUCTEMOM  YHUBEpPCAIbHBIX KOMMYHMKAaTHUBHBIX  JIEHCTBHHM,  KOTOpPAas
obOecnieunBaeT C(HOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB M SMOIMOHAJIBHOI'O HHTEJJIEKTa
00yJaronuxcs.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE A€l CTBUA

Camoopranuszanms:

BBISBIIATH TPOOJEMBI I PEHICHUS B JKU3HEHHBIX M YYeOHBIX CHTYAIUSIX, UCIOJB3YS
OMoJIOTHYeCKUEe 3HAHUS;

OpUEHTHPOBAThCA B PA3IMUYHBIX MOJAXOJaX MPHUHATHS peleHul (MHIUBUAYAIbHOE,
MIPUHSATHE PEIeHUs B TPyIIe, IPUHITHE PEIEHUI TPYIIoii);

CaMOCTOSITEIPHO COCTaBJISITh AJITOPUTM pEIICHHs 3aJadd (WJIW €ro 4acTh), BBHIOMPATH
croco0 pemieHus y4eOHOW OMOJIOrMYEeCKOW 3aladu ¢ y4€TOM HMEIONIUXCS PecypcoB U
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh IIpelaraéMble BapUaHThI PEIICHUI;

COCTaBIIATh IJIaH JCWCTBHI (IJIaH peaau3allid HaMEYEHHOIO alTOpPUTMa pELICHHS),
KOPPEKTUPOBAaTh MPEATIOKEHHBIH alrOpUT™M C YYETOM TMOJYYEHHS] HOBBIX OMOJOTHYECKHX
3HaHUH 00 N3y4aeMOM OMOJIOTHYECKOM OOBEKTE;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIJIETh CIIOCOOAMHU CAMOKOHTPOJISL, CAMOMOTHBAIIMH U pedIIeKCHH;

JaBaTh OLIEHKY CUTYAIlMH U MpeAjiararh IiaH e€ n3MeHEeHHUS;

YUUTBHIBATh KOHTEKCT M TMPEABUACTh TPYIAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH TpU
pemieHnd y4eOHON OWOJIOTMYECKOW 3aJayd, aJanTUpPOBAaTh pEIIEHHE K MEHSIOMUMCS
00CTOSITENBCTBAM;

OOBSACHATH MPUYUHBI JIOCTHXKEHUS (HEIOCTHIXKEHHS) Pe3ylIbTaTOB JESITENbHOCTH, TaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY, YMETh HAXOJIUTh MO3UTHBHOE B TPOU3OIIE/IIICH CUTYyaIlUH;

BHOCUTH KOPPEKTUBHI B JAEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIUXCS
CUTYaIii, yCTAHOBIIEHHBIX OIITNOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTaTa eI U YCIOBHSIM;

pa3nuyath, Ha3bIBaTh U YIPABISTH COOCTBEHHBIMU IMOIUSIMHU U SMOIUSMU JAPYTHX;

BBISIBIISITH M aHAJTM3UPOBATH IPUUUHBI IMOIIHIA;

CTaBUTH ce0sl HA MECTO JPYroro YeIoBeKa, MOHMMATh MOTHBBI M1 HAMEPEHUS JIPYTroro;

PETYIHUPOBATH CIIOCOO BHIPAKECHHSI SMOIIHIA.

IIpunsTe ceds u Apyrux

OCO3HAHHO OTHOCUTHCS K IPYroMy 4elIOBEKY, €r0 MHEHUIO;



MpU3HABATh CBOE MPABO HA OIIMOKY U TaKOE K€ MPaBO JPYroro;

OTKPBITOCTh ce0e U JPYruM;

OCO3HABaTh HEBO3MOKHOCTb KOHTPOJIUPOBATh BCE BOKPYT;

OBJIAJIETh CUCTEMOW YHUBEPCAJIbHBIX Y4EOHBIX pEryJSITUBHBIX JEHCTBUI, KOTOpas
oOecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTPEHHSSI TO3UIUS
JUYHOCTH), W OJKU3HCHHBIX HABBIKOB JWYHOCTH (ympaBieHus Cc00O0#, CaMOJIUCIMILIMHEI,
YCTOWYMBOTO IMOBECHUS).

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS MPOrpaMMbl IO OMOJIOTMH K KOHIy OOydeHus 6 5
Knacce:

XapaKTepU30BaTh OMOJIOTHIO KaK HAyKy O *KUBOM MPHUPOJE, Ha3bIBAaTh MPU3HAKU >KMBOTO,
CpaBHMBATh OOBEKTHI )KMUBOW U HEKUBOM MPUPOIBI;

MEPEYUCHIITh ~ MCTOYHUKM  OMOJIOTMYECKUX 3HAHMM, XapakTepu3oBaThb 3HAUYECHUE
OMOJIOTMYECKUX 3HAHUN /111 COBPEMEHHOT'O UelIoBeKa, Mpo¢eccuu, CBA3aHHbIe ¢ Onoorueit (4—
5 nmpodeccuit);

MIPUBOJIUTh MPUMEPHI BKJIana poccuiickux (B Tom uucie B. W. Bepnaackuii, A. JIL
UmxkeBckuil) U 3apyOexHbIX (B TOM uuciae Apucrtorenb, Teodpact, I'mnmokpar) yd4éHbIX B
pa3BuUTHE OMOJIOTHH,

HMMETh MpEeACTaBIEHUE O BaXHEHIINX OMOJOrMYECKUX Mpoleccax U SBJICHUSIX: MUTAHUE,
JIbIXaHHE, TPAHCIIOPT BEUIECTB, Pa3paKuMOCTb, POCT, pa3BUTHE, ABIKEHUE, PA3MHOKEHHE;

MPUMEHATh OUOJIOTHYECKUE TEPMHUHBI U MOHATUS (B TOM YHCIIE: KUBBIE Teja, OUOJIOTHs,
9KOJIOTHUS], IIUTOJIOTHUS, aHATOMHUs, (PU3MOJIOrHUs, OMOJIOrMUYEecKas CHUCTEMaTHKa, KJIETKAa, TKaHb,
OpraH, CHCT€Ma OpIaHOB, OPraHW3M, BHPYC, IBW)KEHUE, NHUTaHHE, (POTOCHHTE3, AbIXaHHE,
BBIJICTIEHUE, Pa3ApakKUMOCTh, POCT, Pa3sMHOXKEHHUE, pa3BUTHE, cpela OOMTaHus, MPHUPOJHOE
COOOIIECTBO, MCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHMU C TIOCTABJICHHOW 3ajauedl U B
KOHTEKCTE;

pa3nuyath O BHEUIHEMY BHUAY (M300pa)X€HHMAM), CXeMaM M ONUCAaHMSM JOSAEpHbIE U
SJICpHbIE OpPraHU3Mbl, pa3IUYHble OUOJIOTMYECKHE OOBEKThI: PACTEHUs, XKUBOTHBIX, I'PHOBI,
JUIIARHUKY, OaKTepUH, IPUPOIHBIE U UCKYCCTBEHHBIE COOOIIECTBA, B3aUMOCBA3H OPraHU3MOB B
IIPUPOJHOM U UCKYCCTBEHHOM COOOIIEeCTBaX, peacTaBuTeneil ¢puopsl 1 GpayHbl IPUPOIHBIX 30H
3emiu, JaHmadThl IPUPOAHBIE U KYIbTYPHBIE;

IIPOBOJIUTH OIIMCAHUE OpraHu3Ma (pacTeHHs, ’KUBOTHOI0) 10 33JJaHHOMY ILJIaHYy, BBIICIATh
CYIIECTBEHHbIE HPU3HAKA CTPOCHMS U IPOLECCOB KU3HEIACATEIBHOCTH OPraHU3MOB,
XapaKTepU30BaTh OPraHU3Mbl KaK Tella )KUBOW MPUPObI, IEPEUnCIsTh 0COOCHHOCTH pacTeHul,
KUBOTHBIX, 'PUOOB, JTUIIAHHUKOB, OAKTEpUl U BUPYCOB;

packpelBaTh IOHATHE O cpeAe OOMTaHUS (BOJHOW, HAa3eMHO-BO3/YIIHOH, NOYBEHHOI,
BHYTPUOPraHU3MEHHOM), YCIOBUSIX Cpe/ibl 0OUTaHMUS;

NPUBOJNUTH TNPHUMEPHI, XapaKTepU3YIOIIKE TPHUCIOCOOIEHHOCTh OPraHU3MOB K cpene
oOuTaHus, B3aUMOCBSI31 OPTaHU3MOB B COOOIIIECTBAX;

BBIJICJIATh OTIMYUTENbHbIE IPU3HAKHU MPUPOTHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMeHTHpPOBAaTh OCHOBHBbIE IpaBHUJa MOBEJICHUS YEJIIOBEKAa B TMPHUPOJE U OOBACHSATH
3HaYeHHE MPHPOJIOOXPAHHON  JEATENbHOCTH  YeNOBEKa, AaHAJU3UPOBATh  IJI00aJIbHbIE
9KOJIOTHYECKHE TPOOIIEMBI;

pacKphIBaTh poJib OMOJIOTUU B MIPAKTHUECKOM AEATEIbHOCTH YEJI0BEKa;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MpPUMEpax CBSA3b 3HAHWH OMOJIOTHM CO 3HAHMSMHU IO
MaTeMaTuKe, PEIMETOB T'YMaHUTApHOTO LKA, PA3TMUYHBIMUA BU/IaMHU HCKYCCTBA;



BBITIOJIHATE TPAKTHUYECKUe padoThl (TOMCK MH(GOPMALUU C MCIIOJIBb30BAHUEM Pa3THUHBIX
HMCTOYHUKOB, OMTMCAaHWE OpPraHu3Ma 10 33JaHHOMY IIJIaHy) H J1abopaTopHbIe paboThl (padoTa ¢
MHUKPOCKOTIOM, 3HAKOMCTBO C pa3JIMYHBIMH CIOCOOAMU HM3MEpEHHS W CpPaBHEHHS HKHMBBIX
00BEKTOB);

MPUMEHSITh METOJbl OuoJioruu (HAOMIOJCHUE, OMHMCAHWE, KIACCH(HUKAIUS, U3MEpPEHHE,
HKCTIEPUMEHT): IPOBOIUTH HAOIIOCHHS 32 OPraHU3MaMH, OTIUCHIBATH OMOIOTUYECKHE OOBEKTHI,
MPOIECCHl W SIBJICHUS, BBIMOJIHATH OHOJOTMYECKHH PHCYHOK M H3MEpPEHHE OMOJOTHMYECKHX
00BEKTOB;

BIAQeTh NpuUéMaMu pabOThl C JYMOW, CBETOBBIM W IU(PPOBHIM MHKPOCKOIIAMHU TIPH
paccMaTpuBaHUH OUOJIOTUYECKUX OOBEKTOB;

coOmoaaTk mpaBmia O€30MacHOro Tpyda Mpu paboTe ¢ y4eOHBIM H Ja0OpaTOPHBIM
000pyZIOBaHUEM, XHMHUYECKOH TMOCYIOW B COOTBETCTBHHM C HWHCTPYKIUSMH Ha YpPOKE, BO
BHEYPOYHOU JIEATEIIbHOCTH;

WCIIONH30BATh NIPU BBINIOJHEHUN YYEOHBIX 33JJaHUI HAyYHO-TIOMYJSIPHYIO JINTEPATypy IO
OMOJIOTHH, CITPABOYHBIC MaTepHaIIbl, pecypchl IHTepHeTa,

CO3/1aBaTh THCHMEHHBIE W YCTHBIE COOOIIEHMs, WCIIONB3Ysl TOHSATHHHBIM anmapaT
M3y4aeMoTo paszjiena OUoIoruu.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI MO OHOJOTHH K KOHILy OOydeHHs 6 6
Knacce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTHUYECKYI0 HayKy, €€ pa3/eibl U CBS3U C IPYTUMHU
HAayKaMU U TEXHUKOMU;

MPUBOJUTH TMpPUMEpbl BKIaAa poccuiickux (B ToM uymcie B. B. Jlokywaes, K. A.
Tumupsizes, C. I'. HaBamun) u 3apy0OexHbIX y4€HbIX (B ToM uucie P. ['yk, M. Manbsnuru) B
pa3BHUTHE HAYK O PACTEHUSX;

MPUMEHATh OMOJIOTUYECKHE TEPMUHBI U MOHATHUS (B TOM 4Hcie: OOTaHUKA, pacTUTENbHas
KJIETKa, pacTUTEeNbHasl TKaHb, OPraHbl PACTEHUM, CHCTEMa OPraHOB PACTEHHUsS: KOPEHb, MoOer
MOYKa, JIMCT, BHUJOU3MEHEHHBIE OpPraHbl, LBETOK, IUJIOJ, CEMs, PACTUTENbHBI OpraHu3M,
MUHEpaJIbHOE THTaHHe, (OTOCHHTE3, IbIXaHHE, PpOCT, pa3BUTHE, DPA3MHOXKEHHUE, KIIOH,
pa3apaKuMOCTh) B COOTBETCTBUU C ITOCTABJICHHOM 3a/1a4eil U B KOHTEKCTE;

OTHCHIBATh CTPOEHUE U JKU3ZHENCSITENbHOCTh PACTUTENLHOTO OpraHu3Ma (Ha MpuMepe
MOKPBITOCEMEHHBIX WUJIM IIBETKOBBIX): MOIJIOIIEHHE BOJIbI U MUHEPAJIbHOE MUTAaHUE, (DOTOCHUHTES,
JbIXaHKUEe, TPAHCHIOPT BEIIECTB, POCT, Pa3MHOKEHHUE, PA3BUTHE, CBSI3b CTPOCHUS BEr€TATUBHBIX U
TreHepaTUBHBIX OPraHOB PACTEHUN C UX PYHKLHUAMU;

pa3nuyaTth M ONUCHIBATh JKHUBBIE U TepOapHble 3K3EMIULIPhl PACTEHUH MO 3aJaHHOMY
IUIaHy, YacTH pAacTEeHUN MO M300paKeHUsM, CXeMaM, MOJENAM, MYJsKaMm, pernbeQHbIM
TaOIHUIIAM;

XapaKTepU30BaTh MPU3HAKU PACTEHUH, YPOBHH OPraHU3alluid PaCTUTEIHHOTO OPraHU3Ma,
YacTU PACTeHUM: KIIETKU, TKAHU, OPraHbl, CHCTEMbl OPraHOB, OPTaHU3M;

CpaBHHMBATh PACTUTENbHbIC TKAHU U OPTraHbl PACTCHHI MEXIy COOOI;

BBITMIOJIHATE TMPaKTHUYECKHEe M J1abopaTopHble paboThl MO Mopdosoruu U (GpU3MOIOTHU
pacTeHuil, B TOM 4Hciae pabOTbl ¢ MHUKPOCKOIIOM C MOCTOSIHHBIMU ((UKCHUPOBAHHBIMHU) U
BPEMEHHBIMU MUKpOIIpenapaTaMu, UcCie10BaTeIbCKHe pabOThl C UCTIONIb30BaHHEM NPUOOPOB U
MHCTPYMEHTOB LU pOBOH 1abopaTopuy;

XapaKTepu30BaTh IMPOLECCHl JKU3HEAEATENILHOCTH pPACTEHHWM: TOIJIOLIEHUEe BOABI U
MUHEpaNbHOE MUTaHHE, (OTOCUHTE3, JAbIXaHHE, POCT, Pa3BUTHE, CHOCOOBI €CTECTBEHHOTO U
HCKYCCTBEHHOTO BETETaTHBHOTO pPAa3MHOXKEHUsS, CEMEHHOE pa3MHOKEHHE (Ha mpumepe
MOKPBITOCEMEHHBIX, WIN I[BETKOBBIX);

BBISBJIATh NPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY CTpPOCHHEM M (DYHKIHMSIMHM TKaHed U
OpraHoOB pacTEHHil, CTPOCHUEM U XKHU3HEACITEIbHOCTHIO pACTEHUH;



KJIaccu(UIMPOBATh PACTEHUS U UX YACTH 10 PAa3HBIM OCHOBAHUSAM;

OOBSICHATH POJIb PAacCTEHUH B MPHUPOJE M JKU3HU 4YeEIOBEKa: 3HayeHHue (POTOCHHTE3a B
IPUPOJIE M B JKU3HU YENIOBEKa, OMOJIOTHYECKOE M XO3AHCTBEHHOE 3HAUYCHUE BUIAOM3MEHEHHBIX
100eroB, X03siICTBEHHOE 3HAUECHHE BET€TaTUBHOTO PA3MHOKEHUS;

NPUMEHATh TOJYYEHHBbIC 3HAHUS [UIS BBIPALIMBAHUS W Pa3MHOKEHUS KYJIBTYPHBIX
pacTeHui;

WCIIOJb30BaTh METO/bI OWOJIOTHH: MPOBOJUTH HAOIMIOACHUS 332 PACTCHHUSIMHU, OIUCHIBATH
pacTeHus M UX 4aCTH, CTABUTH MPOCTEUIITNE OMOIOTUYECKHE OTIBITHI H SKCTIEPUMEHTHI,

coOmogark mpaBmia O€30MacHOro Tpyna Npu padoTe ¢ y4eOHBIM M J1aOOPaTOPHBIM
00OpyZIOBaHNEM, XUMHUYECKON MOCYJOW B COOTBETCTBHHM C HWHCTPYKIUSMH Ha YpPOKE U BO
BHEYPOYHOU JIEATEIIbHOCTH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX NMpPUMEpPaxX CBSI3b 3HAHWN OWOJIOTHH CO 3HAHHSMHU TI0
MaTeMaTuke, Teorpaduu, TEXHOJIOTHH, TPEIMETOB TYMaHUTAPHOTO IHKIIA, Pa3TNYHBIMU BUAAMUA
HCKYCCTBa;

BIIaIETh NpUEMaMH paboThl ¢ OHosIoTHYecKoil HHpopMmalueit: popmMyIMpoBaTh OCHOBAHUS
JUIs U3BJIEYEHHUS M 0000IIeHHs HHPOpMAlMM W3 JBYX HCTOYHUKOB, IPEoOpa3oBbIBATh
MH(POPMAIIUIO U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh THCHMEHHBIE W YCTHBIE COOOINEHMs, WCIONB3Ysl TOHSATHHHBIA ammapaT
M3y4aeMoTo paszjiena OUoIoruu.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MPOrpPaMMbl MO OMOJIOTUH K KOHIy OoOyueHus 6 7
Knacce:.

XapaKTepU30BaTh MPHHIUIBI KIaCCU(PUKAIMA PACTCHWH, OCHOBHBIC CHCTEMATHYECKHE
TPyIIBl  pacTeHWil (BOAOPOCIH, MXH, TUIAyHBI, XBOIIHM, NAaNOPOTHUKH, TOJOCEMEHHBIE,
MTOKPBITOCEMEHHBIE UJTU IIBETKOBBIE);

MIPUBOIUTH MPUMEPHI BKIIaga poccuiickux (B Tom yucie H. M. Bapwios, Y. B. Muuypun)
u 3apyoexHsix (B Tom uucie K. Jluaneit, JI. Tlactep) yu€HBIX B pa3BUTHE HAyK O PACTEHUSX,
rpubax, IUIaiHuKaX, OaKTepusx;

MPUMEHATh OMOJIOTMYECKUE TEPMHHBI M TOHATHS (B TOM 4Hcie: OOTaHUKA, 3KOJIOTHUS
pacTeHuii, MUKOJIOTHs, OAaKTepPHOJIOTUsl, CUCTEeMaTHKa, [IapCcTBO, OTAEN, KJIacc, CeMENHCTBO, PO/,
BUJ, >KM3HEHHass opma pacTeHHi, cpela OOWUTaHUs, PACTUTEIHHOE COOOIIECTBO, BBHICIINE
pacTeHusi, HU3ILINE PACTeHUS, CIOPOBHIE PACTEHUS, CEMEHHbIE PACTEHMS, BOJOPOCIH, MXH,
IUIayHBl, XBOILIM, NAaNOPOTHUKH, TOJOCEMEHHbIE, MOKPHITOCEMEHHBIE, OaKTepuu, TpPHUOBI,
JUIIAHHUKN) B COOTBETCTBUU C ITOCTABIIEHHOM 3a/1a4eil U B KOHTEKCTE;

pa3nuyaTh U OMUCHIBATH )KUBbIE U TepOapHbIC K3EMIUISIPhl PACTEHUH, YaCTU pacTEeHUI 1O
M300paxKeHUsIM, CXeMaM, MOJENsAM, MyJskaMm, peinbedHbIM Tabmunam, TpuObBl 1O
M300paxKeHUsIM, cXeMaM, MyJishkaM, OaKTepuu Mo U300paKEeHHSIM;

BBISIBIISITH MIPU3HAKU KJIACCOB MOKPHITOCEMEHHBIX WM IIBETKOBBIX, CEMEHCTB IBYI0JbHBIX
Y OJIHOJIOJIBHBIX PACTeHUN;

OTIPEJIeNIATh CHUCTEMATHUYECKOEe IIOJIOKEHHWE PACTUTEIBHOIO OpraHu3Ma (Ha MpuMepe
MOKPBITOCEMEHHBIX, WX IIBETKOBBIX) C OMOIIBIO ONIPEIEINTEIbHOW KapTOUKH;

BBIMIOJIHATh TMpaKTHUYECKUe W J1abopaTopHble pPadOThI MO CHCTEMAaTHKE pacTeHHH,
MHUKOJIOTUM W MMKpPOOMOJOTMM, B TOM 4HCIE€ PabOThl C MHUKPOCKONOM C HOCTOSHHBIMH
(¢puxcupoBaHHBIMH) ¥ BPEMEHHBIMM MMKpOIpenapaTaMu, HcciIeloBaTeIbckiue paboThl ¢
UCIOJIb30BaHUEM NPHUOOPOB U UHCTPYMEHTOB LM (PPOBOIL 1abopaTopuu;

BBIICIATh CYLIECTBEHHBbIE MPHU3HAKW CTPOCHMS U IKU3HEAEATEIILHOCTH PAaCTEHHH,
OakTepuit, TpuOOB, TUIIAHIKOB;

MPOBOJIUTH ONMCAaHHE U CPAaBHHUBATh MEXJAy COOOW pacTeHusi, I'puObl, JHIIAWHUKY,
OakTepuu Mo 3aJaHHOMY IIaHy, JIeJIaTh BBIBOJbI HA OCHOBE CPABHEHHUS;



OTMCHIBATh YCJIIOXHEHUE OPraHU3alMy pPacTEHUM B XOJ€ ABOJIIOLMU PACTUTENBHOIO MHUpa
Ha 3emie;

BBISBJIATE YEPThl MPUCIOCOOJICHHOCTH pAcTeHUWH K cpelne OOWTaHHs, 3HAUYCHUE
HKOJIOTUYECKUX (DAaKTOPOB JIJIsl pACTEHUIA;

XapaKTepU30BaTh PAaCTUTENbHbBIE COOOIIECTBA, CE30HHBIE U IIOCTYNATEIbHbIE N3MEHEHUS
PacTUTENBHBIX COOOIIECTB, PACTUTENFHOCTD (PAaCTUTENBHBINA TTOKPOB) MPHUPOIHBIX 30H 3€MIIH;

[IPUBOJIUTH IPUMEPHI KYJIbTYPHBIX PACTEHUN U UX 3HAYEHHUE B JKU3HU YEJIOBEKA, IOHUMATh
MIPUYMHBI U 3HaTh MEPbI OXPaHbl PACTUTEILHOTO MUpa 3eMJIH;

pacKpeiBaTh poJb PACTCHUH, TpUOOB, JHIIAWHUKOB, OakTepuil B IPUPOIHBIX
co00mIeCcTBAX, B XO3IHCTBEHHOM JESITEIPHOCTH YEJIOBEKA U €T0 MOBCETHEBHOM KU3HHU;

JIEMOHCTPUPOBATH HA KOHKPETHBIX MTPUMEPax CBS3b 3HAHHH 10 OHMOJIOTHH CO 3HAHUSAMU TI0
MaTeMmaruke, Qusuke, reorpaduu, TEXHOJIOTHH, JHTEpPAType, U TEXHOJOTUH, IPEIMETOB
I'yMaHUTapHOTO IUKJa, pa3IMYHbIMHU BHIaMU UCKYCCTBA;

WCIIOJIb30BaTh METO/Ibl OMOJIOTHH: TIPOBOJAUTH HAOMIO/IEHUS 32 PACTEHUSIMH, OaKTEpUSIMHU,
rpubamu, JMIIaifHUKaMH, ONHUCHIBaTh MX, CTaBUTh MNpPOCTEHIINe OHOJOTHYECKHE OIBITHl U
SKCIEPUMEHTHI;

coOnroaaTh mMpaBwia 0e€30MacHOro TpyAa Hpu padboTe ¢ yd4eOHbIM U JabOpaToOpPHBIM
o0opy/noBaHHEM, XUMHUYECKOW MOCYJOM B COOTBETCTBUU C HHCTPYKIHUSMU HAa YpPOKE U BO
BHEYPOYHOU JIEATEIIbHOCTH;

BIaAeTh mpuémMamu paboTel ¢ uHpopManue: QopMyIMpOBaTH OCHOBAaHHUS IS
u3BJIeYeHUS U 00001eHNs HHOPMALMU U3 HECKOJBKUX MCTOYHUKOB (2-3), mpeoOpa3oBhIBATh
WH(pOpPMAITHIO U3 OJTHON 3HAKOBOM CHCTEMBIB JIPYTYIO;

co3JaBaThb MHCbMEHHbIE M YCTHbIE COOOIIEHHS, WCIIOJIb3Ysl MOHSITHMHBIN ammapar
M3y4aeMoro pasjena OWOJOrMH, CONPOBOXKJIATh BBICTYIUICHHE Mpe3eHTauued ¢ y4E€ToM
0COOEHHOCTEH ayTUTOPUH 00YUJaIOITHUXCSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MPOrpPaMMbl MO OMOJIOTMH K KOHIy oOyueHus ¢ 8
Knacce:

XapaKTepU30BaTh 300JIOTHIO KaK OMOJIOTUYECKYIO HayKy, €€ pasJlieNbl U CBA3b C OAPYTUMHU
HayKaMH U TEXHHUKOM;

XapaKTepu30BaTh MPUHIUNBI  KJIacCU(PUKAIMK KUBOTHBIX, BHJ KaK OCHOBHYIO
CHUCTEeMAaTUYECKYI0 KaTeropui0, OCHOBHbIE CHCTEMAaTHYeCKHe TPYIIbI KUBOTHBIX (IIpocTeiiiue,
KHILIEYHOIOJIOCTHBIE, IUIOCKHE, KpPYrjble UM KOJbYaThle YEPBH, UYICHUCTOHOTHE, MOJUIIOCKH,
XOPJIOBBIC);

MPUBOJIUTL TPUMEPHI BKJIana poccuiickux (B Tom uucie A. O. Kosanesckuii, K. .
Ckpsabun) u 3apyOexnbix (B Tom uucie A. JleBenryk, XK. KroBwe, 3. 'ekkenb) y4€HbIX B
pa3BUTHE HAYK O )KMBOTHBIX;

MPUMEHSITh OUOJIOTMYECKUE TEPMHHBI U TIOHATUS (B TOM YHCIE: 300JI0THS, HKOJIOTHUS
KUBOTHBIX, ATOJIOTHSI, NAJIE0300JI0THs, CUCTEMAaTHKa, LIapCTBO, TUII, OTPsJ, CEMEHCTBO, PO,
BU/JI, )KUBOTHAs KJIETKA, XUBOTHAs TKaHb, OpraH »HUBOTHOTO, CUCTEMBbI OPTaHOB >XHUBOTHOTO,
KUBOTHBI OpraHu3M, MHUTaHHUE, IbIXaHUE, POCT, pa3BUTHE, KPOBOOOpAIIEHHE, BbIJIEIEHUE,
Oropa, JBI)KEHHE, Pa3MHOKEHHE, MapTEHOI'eHe3, pa3[pakMMOCTb, peduieKC, OpraHbl 4YyBCTB,
MOBEJICHHEe, cpela OOWTaHMs, NPHPOJHOE COOOIIECTBO) B COOTBETCTBHM C IOCTaBJIEHHOU
3a/lauell U B KOHTEKCTE;

packpbiBaTh OOLIME MPU3HAKU KUBOTHBIX, YPOBHU OpraHM3allly >KUBOTHOTO OpraHU3Ma:
KJIIETKU, TKaHU, OPTaHbl, CUCTEMBI OPIaHOB, OPTaHU3M;

CpaBHUBATh KUBOTHBIE TKAHU U OPraHbl >KUBOTHBIX MEX1Y COO0H;

ONMCHIBATh CTPOCHUE U JKU3HEIEATENBHOCTh JKUBOTHOIO OpraHU3Ma: OINOpYy U JABH)KEHUE,
NIUTAaHUE W THIIEBApEHME, JbIXAaHUE M TPAHCHOPT BEIIECTB, BBIIEICHUE, PErYSLUI0 U
MIOBEICHUE, POCT, PpAa3MHOKEHUE U PA3BUTHUE;



XapaKTepu30BaTh MIPOIIECCHI KHU3HEICATELHOCTH KHUBOTHBIX M3YyYaeMbIX
CHCTEMAaTHUYECKHX TPYIIL: ABIKCHHE, NMUTAHHWE, JbIXaHUE, TPAHCIOPT BELIECTB, BBIACICHHUE,
PETyISIMIo, TOBEICHUE, POCT, PA3BUTHE, PA3MHOKECHHE;

BBISIBJIATH MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIY CTPOCHHEM, KH3HEIACSATEIHHOCTHIO U
cpenoit OOMTaHus )KUBOTHBIX U3y4aeMbIX CUCTEMATUYECKHUX TPYIIIT;

pa3nuyaTth W ONHUCHIBATH JKUBOTHBIX H3Yy4aeMbIX CHUCTEMATHUECKUX TPYII, OTACIbHBIC
Opranbl M CHCTEMBI OpraHOB IO CXe€MaM, MOJENsAM, MyJisDKaM, penbedHBIM Tabaunam,
MPOCTEHUIINX — TIO0 U300PAKESHHSM;

BBISIBJIATH TPHU3HAKK KJIACCOB WJIEHHUCTOHOTMX W XOPJAOBBIX, OTPSIOB HACEKOMBIX U
MJIEKOTTUTAIOIIUX;

BBITIOJIHATh TNPAKTHYECKHE U JlabopaTopHbie paboThl 1O MOPGOJIOTHH, AHATOMHH,
(U3MOJIOTHH U TTOBEICHUIO )KUBOTHBIX, B TOM YHCIIE Pa0OTHI ¢ MUKPOCKOTIOM C TOCTOSIHHBIMHU
(pukcupoBaHHBIMM) M BPEMEHHBIMH MHUKpOIIpenapaTaMH, HCCIEIOBaTeIbCKUE paboThl C
HCI0JIb30BaHNEM ITPUOOPOB M UHCTPYMEHTOB LIM(PPOBOI TabopaTtopuu;

CpaBHUBATh TPEICTABUTENCH OTIEIBHBIX CHCTEMATHYECKUX TPYII >KUBOTHBIX U JIENaTh
BBIBOJIBI HA OCHOBE CPaBHEHUS;

KJIacCU(UIIMPOBATH KUBOTHBIX HA OCHOBAHUHU OCOOCHHOCTEH CTPOCHUS;

OIIHMCBIBATH YCIIOKHEHHNE OPTraHU3aIMH )KUBOTHBIX B X0JI€ SBOJIIOINHU KMBOTHOTO MHpa Ha
3emiie;

BBISBIIATE YEPTHl TPUCIIOCOOJIEHHOCTH JKMBOTHBIX K CpeAe OOWTaHWs, 3HAa4YCHHE
IKOJIOTUIECKUX (DAKTOPOB TSI ’KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3H KHBOTHBIX B IPUPOIHBIX COOOIIECTBAX, IIETTH MTUTAHUS;

YCTaHABJIMBATh B3aUMOCBSI3M JKMBOTHBIX C PACTCHUSMH, TPUOaMU, JHINAWHUKAMHU W
OaKTEepHUSMHU B MMPUPOIHBIX COOOIIECTBAX;

XapaKTepU30BaTh JKUBOTHBIX IPHUPOJHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH
pacrpoCTpaHeHUs JKUBOTHBIX 110 MJIAHETE;

pacKpbIBaTh POJIb AKUBOTHBIX B IPUPOIHBIX COOOIIECTBAX;

pacKkpeiBaTh pojb JOMAlIHUX M HEHNPOAYKTHBHBIX KMBOTHBIX B JKU3HU YEIOBEKa, POJIb
IIPOMBICJIOBBIX JKMBOTHBIX B XO3SHCTBEHHOM JEATENbHOCTH YEJIOBEKAa M €ro IOBCEIHEBHOU
AKHU3HHU, OOBSCHITH 3HAaUEHUE )KUBOTHBIX B IPUPOJIE U )KU3HU YEJIOBEKA;

UMETb MIPEJCTABICHUE O MEPOIPUATHIX 10 OXpaHe HKUBOTHOIO MUpa 3eMIIn;

JI€MOHCTPUPOBATh HA KOHKPETHBIX IIPUMEpPAxX CBsI3b 3HAHHUH 110 OMOJIOIMH CO 3HAHUSAMU 110
MaTeMaruke, (pusMke, XUMUM, reorpaduu, TEXHOJOTHH, MPEIMETOB I'YMaHMTAPHOIO LIMKIIOB,
pa3IUYHBIMU BUJIAMH UCKYCCTBA;

UCIOJIb30BaTh METO/Abl OMOJOIMM: MPOBOJIUTH HAOIIOAEHUS 3a JKUBOTHBIMH, OIHCBIBATH
KUBOTHBIX, UX OPraHbl MU CUCTEMBbl OPraHOB; CTaBUTh MNpOCTEHIINE OHUOJIOTUYECKUE OIBITHI U
JKCIIEPUMEHTHI;

coOnroaaTh mpaBuia O€30MacHOrO TpyAa MpH paboTe ¢ y4eOHbIM M J1aOOpaTOPHBIM
00OpyJOBaHHEM, XUMHUYECKON MOCYIOW B COOTBETCTBUM C HHCTPYKLUUSIMH Ha ypOKE U BO
BHEYPOUYHOH J€ATEIbHOCTH;

BIaeTh MnpuéMaMu paboTel ¢ uHPOpMauuei: GopMyaMpoBaTh OCHOBaHHUSA IS
U3BJICYEHUS U 0000IIeHNsT NHPOPMALMU U3 HECKOJIBKUX (3—4) MCTOYHHMKOB, MPEeoOpa3oBHIBATH
MH(OPMAIIHIO U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh IHCBMEHHbIE M YCTHBIE COOOIIEHMs, HCIONb3Yysl TOHATHHHBIN anmapaT
M3y4yaeMoro paszena OWOJIOTHHM, COMPOBOXKJIATh BBICTYIUIGHHWE Npe3eHTalMed ¢ yd4eToM
0CcO0OEHHOCTEH ayTUTOpUH 00yUarOIUXCS.

[IpenmeTHble pe3yabTaThl OCBOCHUS MPOTPaMMbI MO OHOJNIOTMU K KOHIYy oOy4yeHus ¢ 9
Knacce:



XapaKTepu30BaTh HAyKW O 4YEJIOBEKE (AHTPOIIOJIOTHIO, AHATOMUIO, (PU3HOJIOTHIO,
MEIUIHHY, TUTHEHY, SKOJOTHI0 YEJIOBEKa, NCUXOJIOIMI0) M UX CBSI3U C JIPYTMMM HayKaMU U
TEXHUKOM;

OOBSICHATPH TOJIOKEHUE YEJIOBEKAa B CHCTEME OPraHHMYECKOTO MHpPA, €ro MPOUCXOXKACHUE,
OTJIMYMS Y€JIOBEKa OT )KMBOTHBIX, IPUCTIOCOOICHHOCTh K PA3IMYHBIM 3KOJIOTHYECKUM (pakTopam
(duenoBeudeckue pachl U aJalTUBHbIE TUIIBI JIFO/IEH ), POJICTBO YEJIOBEUECKUX pac;

MIPUBOJIUTH IPUMEpPHI BKiIaa poccuiickux (B Tom uucie M. M. Ceuenos, U. I1. I1aBnos, U.
N. MeunukosB, A. A. Yxromckui, I1. K. AHoxuH) u 3apy0exsbix (B ToM uucie Y. ['apsel, K.
bepnap, JI. Ilacrep, Y. [dapBuH) y4€HBIX B pa3BUTHUE MPEACTABICHUM O MPOUCXOXKICHUHU,
CTPOEHUM, KUZHEACSITEIbHOCTH, IOBEACHNUH, IKOJIOTUN YEJIOBEKA;

MPUMEHATH OMOJIOTHYECKHE TEPMUHBI U TIOHATHS (B TOM YHUCIIE: IIUTOJIOTHUS, TUCTOJIOTHS,
aHaTOMHUsl 4YeJloBeKa, (PU3MOJIOrHsl 4eJIOBEKa, MTMEHAa, aHTPOIOJOIHS, SKOJOIHS YeJIOBeKa,
KJIETKa, TKaHb, OPraH, CUCTEMa OPTaHOB, MUTaHUE, bIXaHHE, KpOBOOOpallleHre, 0OOMEH BEIIECTB
U TpEeBpallleHUe PHEPTUH, JBUKEHUE, BbIIEICHUE, POCT, pa3BUTHE, MOBEACHUE, PA3MHOXKEHHUE,
pa3apaKuMOCTh, PETYJSALUS, TOMEOCTa3, BHYTPEHHSS Cpela, UMMYHHMTET) B COOTBETCTBHH C
MOCTABJIEHHOM 3a/1a4eil U B KOHTEKCTE;

MIPOBOJUTH ONMCAaHUE TO BHEUIHEMY BHUJY (M300pa’kE€HHUIO), cXeMaM OOLIUX MPU3HAKOB
OpraHu3Ma 4eJIOBeKa, YPOBHEHM €ro OopraHu3aluu: KIETKH, TKaHHU, OpPraHbl, CUCTEMbI OPraHoOB,
OpraHu3M;

CpaBHMBATh KJIETKU Pa3HbIX TKaHEH, TPy TKaHel, OpraHbl, CACTEMbl OPTaHOB YeJIOBEKa;
MIPOLIECCHI KUZHEJESITEILHOCTH OpraHiu3Ma 4esloBeKa, J1e7aTh BhIBOAbI HA OCHOBE CPaBHEHUS;

pasznuyath OMOJOrMYECKH aKTHUBHbIE BelleCTBAa (BUTaMHUHBI, ()EPMEHTHI, TOPMOHBI),
BBISIBIISITH MX POJIb B Ipoliecce 0OMEeHa BEIIECTB U MPEBpaIleHUs SHEPTUH;

XapaKTepU30BaTh OMOJIOTMYECKHE MPOLIECCHl: OOMEH BEILECTB U MPEBPALICHUE SHEPIHH,
NIUTAHUE, JIbIXaHHWE, BBbIJCIEHHE, TPAHCIOPT BELIECTB, ABWKEHHE, POCT, PEryiauus (yHKUHH,
MMMYHHTET, IIOBEJICHUE, PA3BUTHE, PA3MHOKCHHE YEIIOBEKA;

BBISBIIATh NIPUYMHHO-CIICJCTBCHHBIE CBSI3M MEXIy CTPOCHUEM KJIETOK, OPIaHOB, CHCTEM
OpPraHOB OpPraHM3Ma YeJIoBeKa U MX (PYHKIMSIMH, MEXKIY CTPOCHUEM, KHU3HEICATEIbHOCTHIO U
cpenoi 0OMTaHuUs YellOBEKa,

IPUMEHATh OHOJOIMYECKHE MOJENM Ui BBIABICHHS OCOOEHHOCTEH CTpOeHHS U
(GYHKIMOHUPOBAHUS OPTaHOB U CUCTEM OPraHOB YEIOBEKa;

OOBSICHATH HEHPOryMOPaJIbHYIO PETYJSALHI0 IPOLIECCOB JKU3HEAEATEIIbHOCTH OpraHu3Ma
YEJIOBEKA;

XapaKTepu30BaTh U CPAaBHUBATH OE3YCIOBHBIE U YCIOBHbIE Pe(IEKChI, HACIEACTBEHHbIE U
HEHACJIEe/ICTBEHHbIE IPOrpaMMbl IOBEAEHUS, OCOOCHHOCTH BBICHIEH HEPBHOW JAEATENbHOCTU
4eJoBeKa, BHJbl MOTPEOHOCTEH, MaMsTH, MBIIUICHUS, pe4d, TEeMIIEPaMEHTOB, 3MOLIUMH, CHa,
CTPYKTYpPY (YHKLIHMOHAJIBHBIX CHUCTEM OpPraHM3Ma, HAIPABJICHHBIX HA JIOCTH)KEHUE IOJIE3HBIX
IIPUCIIOCOOUTENBHBIX PE3yIbTaTOB;

pa3nuyaTh HACJIEJICTBEHHbIE U HEHACIeICTBEHHbIE (MH(EKUHOHHbIE, HEMH(DEKIINOHHBIC)
3a00JIeBaHMsl 4YEJIOBEKa, OOBACHATH 3HAaYeHHE Mep MNPOQWIAKTUKA B MPEeRyNpexaeHuu
3a00JIeBaHUI YEI0BEKa,;

BBIMIOJIHATh NPAaKTUYECKHE U JIabopaTopHble paboThl MO MOP(OJOTHH, AHATOMMH,
(GU3MOJIOTUHN U TIOBEICHUIO YEIOBEKa, B TOM 4HUCle paboThl ¢ MHUKPOCKOIOM C MOCTOSHHBIMHU
(¢puxcupoBaHHBIMH) ¥ BPEMEHHBIMH MMKpOIpenapaTaMu, HcCiIeloBaTeIbCckiue paboThl ¢
UCIOJIb30BaHNEM NPHOOPOB U HHCTPYMEHTOB IIU(PPOBOI TabopaTopHH;

pelaTh KaueCTBEHHbIE M KOJIMYECTBEHHBIE 3aJaud, HCIOJIb3Ysl OCHOBHBIE IOKa3aTesn
3/10pOBbS YEJIOBEKA, IIPOBOINUTD PACUETHI U OLIEHUBATH NOJYyYEHHbIE 3HAUCHMUS,

apryMEHTHPOBATh OCHOBHBIE HMPUHIIMIBI 3J0POBOr0 00pa3a >KM3HMU, METOJIbl 3allUTHl U
YKpEIUIEHHUs 3/I0pOBbsSI YeJOBEKa: COAJaHCHPOBAaHHOE MUTAHUE, COOJIIOJCHHUE TNPaBHJ JIMYHOU



TUTUEHBI, 3aHATHS (QU3KYJABTYpPOHl M CHOPTOM, palMOHAJIbHAs OpraHu3anus Tpyla u
IIOJIHOLIEHHOT'O OT/IbIXa, IO3UTHBHOE 3MOLMOHAIBHO-TICUXHUECKOE COCTOSHUE;

UCIIOJIb30BAaTh MPUOOPETEHHBIE 3HAHMS U YMEHHs Al COOJIOIEHMs 310pOBOTO 0oOpasa
KHU3HHU, COAJTAHCHPOBAHHOTO MHTaHUS, (PU3MYECKONH AKTHBHOCTH, CTPECCOYCTOWYMBOCTH, IS
UCKJIIOYEHMSI BPEIHBIX IPUBBIYEK, 3aBUCUMOCTEN;

BIAJAETh MNpUEMAMM OKa3aHMsI IIE€PBOM IIOMOLIM YEJIOBEKY IIpU IOTEPE CO3HAHMI,
COJIHEYHOM M TEIUIOBOM yJape, OTPaBICHHUH, YTOIUIEHUH, KPOBOTEUEHHMM, TPaBMax MATKHUX
TKaHEH, KOCTEN CKEJIETa, OPraHOB YyBCTB, 0KOI'aX U OTMOPOKECHUAX;

JEMOHCTPUPOBaTh Ha KOHKPETHBIX IPUMEpPAX CBSA3b 3HAHUM HAyK O UEJIOBEKE CO
3HAHUSIMM TIPEAMETOB €CTECTBEHHO-HAYYHOTO M T'yMAaHUTAapHOI'O LIMKIIOB, Pa3JIMYHBIX BHJIOB
HCKYCCTBA, TEXHOJIOTUHU, OCHOB 0€30I1aCHOCTH JKU3HEIEATENbHOCTH, (PU3NYECKON KYJIbTYpHI;

HCI0JIb30BAaTh METO/Ibl OMOJIOTHHU: HAOII0AATh, U3MEPATh, ONIUCHIBATH OPIaHK3M YeJIOBEKa
U TPOIECCHl €ro >KU3HENEATENbHOCTH, IPOBOAUTH MPOCTEUIINE MCCIEI0BAHUS OpraHu3Ma
YeJlI0BEKa U OOBSICHATh UX PE3ybTaThl;

coOnroaaTh mMpaBwiIa 0€30MacHOro TpyAa HpH padboTe ¢ y4eOHbIM M Ja0OpPaTOPHBIM
0o0Opy/lOBaHUEM, XUMHUYECKOW MOCYJOM B COOTBETCTBUU C HMHCTPYKIHUSMU HAa YpPOKE U BO
BHEYPOUYHOM JEATENBHOCTH;

BIaAeTh mnpuémMamu paboTel ¢ uHbopManueil: ¢GopMyIHpOBaTH OCHOBAaHUS IS
u3BJIeYeHUS U 0000IIeHNsT MHGOPMAIUU U3 HECKOJBKUX (4—5) UCTOYHUKOB; MpeoOpa3oBbIBATH
nH(OpPMaLIHIO U3 OJHON 3HAKOBOI CUCTEMBI B IPYT'YIO;

co3JaBaThb MHCbMEHHbIE M YCTHbIE COOOUIEHMS, WCIIOJIb3YS MOHSATHIHBIN amnmapar
M3YYEHHOTO pasjena OWOJIOTHM, CONpPOBOXKJIATh BBICTYIUIEHHWE TMpe3eHTanueld ¢ yd4érom
0COOEHHOCTEN ayTUTOPUH 00YUIAIOIITUXCSI.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabuble | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 buosnorus — Hayka 0 JXKMBOM MpUpPoJie 4 bubmmorexa LIOK
s pHpoA https://m.edsoo0.ru/7f413368
bu6moreka [IOK
2 M i 4 1
CTOAB! HIYHCHILT KUBOH HIPHPOAIBL https://m.edsoo.ru/7f413368
bu6moreka [IOK
— i 1 1.
3 Oprau3MsI — Tea KUBOH MPHPOAG! 0 > https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
4 Opraau3Mebl U cpesia 0OUTaHUs 6 0.5 https://m.eds0o.ru/7f413368
bu6mmoreka [IOK
> Hpupoznie cooduiectsa 0 05 https://m.edso0.ru/7f413368
bu6mmoreka [JOK
0 AKipast IPHPOJA W HeoBeK 3 https://m.edsoo0.ru/7f413368
bu6mmoreka [JOK
7 P 1
S3CPBHOE BpeMi https://m.edsoo.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 34 0 35

I[TPOTPAMME



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

6 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 P S ODIAHIS 8 15 bubnuorexa [JOK
BHBIA OPTaHU3M .
acTiren P https://m.edsoo.ru/7f4148d0
) Crpoenue u MHOrooOpasue 11 35 bubnnorexa [JOK
MOKPBITOCEMEHHBIX PACTECHHIA ' https://m.edsoo.ru/7f4148d0
3 KusHenesaTenbHOCTh pACTUTEIILHOTO 14 3 bubnuoreka [IOK
opraHu3ma https://m.edsoo.ru/7f4148d0
4 PesenBHOe Bbe 1 bu6moreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 34 0 3

I[TPOTPAMME



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

7 KJIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 i 1 4.
CucremaTiueckue rpymnibl pacTeHun 9 5 https://m.eds00.ru/7§416720
2 Pa3 € PaCTUTEIBLHOTO a Ha 3emiie 2 Brbmiorexa LIOK
BUTHU TUTCIIBHOT'O MU H M.
P . p " https://m.edsoo.ru/7f416720
3 Pactenus B mpUpOIHBIX COOOIIECTBAX 3 bubamorera LOK
PHPOA H https://m.edsoo.ru/7f416720
bu6moreka [IOK
4 P 3
ACTCHILL H HCIOBeK https://m.edsoo0.ru/7f416720
bu6mmoreka [IOK
5 I'puOwr. JI 7 .b 7 2
PHOHL. THIATHUIKY. Dakteput https://m.edsoo0.ru/7f416720
OBUIEE KOJIMYECTBO YACOB I10
i 34 0 6.5

I[TPOTPAMME



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

8 KJIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
. bubmmnoreka LIOK
1 AKHBOTHELT OpraRH3M 4 05 https://m.edsoo.ru/7f418886
9 CtpoeHnue u )KU3HEIeATeTbHOCTh OpraHu3Ma 12 3 bubnuoreka [JOK
YKUBOTHOTO https://m.edsoo.ru/7f418886
3 OCHOBHBIE KaTeTOPUU CUCTEMATUKH 1 bubmuorexa [JOK
YKUBOTHBIX https://m.edsoo.ru/7f418886
4 OIHOKJIETOYHBIC YKUBOTHBIC - IPOCTEHUIIIHE 3 1 bubamorexa LOK
AHOKT P https://m.edsoo.ru/7f418886
5 MHOT0KJIETOYHBIC KUBOTHBIE. 5 1 bu6mmoreka [IOK
KureynormnonoctHbie https://m.edsoo.ru/7f418886
bu6mmoreka [IOK
6 [Tnmockue, Kpyribie, KOJbYaThIe YSPBU 4 1 https://m.eds0o.ru/7f418886
bu6mmoreka [JOK
! Hretcronorne 0 1 https://m.edsoo.ru/7f418886
bubnuoreka [JOK
8 M 2 0.5
OJLHOCKH https://m.edsoo.ru/7f418886
9 X ODLOBLIE 1 bubnuoreka [JOK
bR https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
10 Porbor 4 1 https://m.edsoo.ru/7f418886
11 3eMHOBOIHEIE 3 bubmorexa HOK

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



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

bubmuoreka [JOK

12 Hpecmbikaiommecs 3 https://m.edsoo.ru/7f418886
bubmmoreka [{OK
13 TImuuer 4 1 https://m.edsc]i).ru/7f418886
14 MiieKonuTarIme 7 1 bubmmorexa LIOK
https://m.edsoo.ru/7f418886
15 PazButHe )kUBOTHOTO MHpa Ha 3emiie 4 0.5 Brbmiorexa LIOK
https://m.edsoo.ru/7f418886
16 ’KuBOTHBIE B TPUPOIHBIX COOOIIECTBAX 3 bubmotexa LIOK
https://m.edsoo.ru/7f418886
17 JKMBOTHEIE U YEIOBEK 3 bubmmorexa LIOK
https://m.edsoo.ru/7f418886
18 PesepBHoe Bpemst 2 bubmorexa LIOK
https://m.edsoo.ru/7f418886
OBLIEE KOJIMYECTBO YACOB I10 68 115

I[TPOTPAMME



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

9 KJIACC

KOJII/I'{eCTBO qgacoB 3.]'[eKTp0HHLIe
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMbl Bceero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcol
bu6mmoreka [{OK
1 Y — 7
€AIOBEK — OMOCONMATLHAIH BH 3 https://m.edsoo.ru/7f41aa8c
bubmmoreka [IOK
2 1
CTpyKTypa opranusma uenosexa 3 https://m.edsoo0.ru/7f41aa8c
bu6moreka [IOK
Hen )
3 CHPOTYMOPAJIBHAA PErYIALIHA 8 0.5 https://m.edsoo.ru/7f41aa8c
bu6moreka [IOK
4 2
Onopa n nBmxenue > https://m.edsoo.ru/7f41aa8c
bu6moreka [IOK
> BHyrpentsii cpesa opraiisma 4 05 https://m.edsoo.ru/7f41aa8c
bu6moreka [IOK
6 Kposoobpamenne 4 15 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
! Hlpixanne 4 1 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
8 Hurasue u muiesaperue 6 1 https://m.edsoo.ru/7f41aa8c
9 OOMEH BeLIECTB U IPEBpalleHUE YHEPTUU 4 15 bubmmorexa [JOK
B peppatit p ' https://m.edsoo.ru/7f41aa8c
bubmuoreka [JOK
10 K 5 2
oxa https://m.edsoo.ru/7f41aa8c
11 Brigenenue 3 1 bu6mmoreka [JOK



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

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

12 PazMHOxeHHe U pa3BUTHE 5 0.5 brbmorexa OK
https://m.edsoo.ru/7f41aa8c
13 OpraHbl YyBCTB U CEHCOPHBIE CUCTEMBI 5) 1.5 BH6H_HOTeKa Lok
https://m.edsoo.ru/7f41aa8c
14 IloBenenue u ncuxuka 6 1 bubmmorexa HOK
https://m.edsoo.ru/7f41aa8c
15 UYenmoBek 1 OKpyKaromas cpea 3 BH6H_HOTeKa LIoK
https://m.edsoo.ru/7f41aa8c
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 15
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