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MNOACHUTEJBHASA 3AIINCKA
[Iporpamma 1mo ydeOHOMy mpeamMery "buosorus" (mamee - Ouojorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUH (PenepanbHoil paboueit mporpaMMbl BOCIIUTAHUS,

-IIpuka3 Munnpocsewmenus Poccun ot 12.08.2022 r. Ne 732 «O BHeceHUHN
U3MEHEHUH B defiepanbHbIi TOCYJapCTBEHHBII 00pa30BaTeIbHBINA CTaHIAPT
CpeIlHEro o01Iero o0pa3zoBaHus, yTBEPKACHHBIN MpruKka3zoM MuHucTepcTBa
obOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 roga Ne 413y,

- [Tpuka3z Munnpocsemenus Poccun ot 18.05.2023Ne 371 «O0 yTBepkIeHUN
benepanbHON 00pa30BaTEIBLHON MIPOrPAMMBI CPEIHETO 00IIEro 00pa3oBaHUM.

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUH TEOPETHUYECKYI0 OCHOBY MJIS
OTIpEJICICHUS] TOJXO0J0B K (OPMUPOBAHUIO COJEPKAHUS Y4EOHOro IMpeameTa
«buonorus» cocraBwin: KoHuenrtyaiabHble Tonoxkenus DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€Jei, CcolepKaHus, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKY BBITYCKHUKOB, TTOJIOKCHHUSA 00 OOIIMX MEIX U
MPUHITUIIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero oOpazoBanusi B Poccuiickoit denepanuu, a TakKe IMOJOKEHUS O
cneruguke 0Moornu, € 3HAYCHUH B TTO3HAHUU KHUBOUW MIPUPOIBI U 0OCCIICUCHUH
CYIIIECTBOBAHMS Ue€JIOBEUECKOTo oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH IMPOTPAMMBI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeACTaBlIeHHWE O IeNsIX, 00 oOmIei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mpeamera «buosorus», omnpeaenser o0s3aTellbHOE MPEAMETHOE
CONEp)KaHUE, €ro CTPYKTypy, pacupeleleHne 1o pa3aelaM W TeMam,
PEKOMEHIYEMYIO TIOCTIEAOBATEIHHOCTh U3YUCHHsI YyUEOHOTO MaTepuayia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIHLHOTO
mpoiiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIIXCA.

B nmporpaMMe mo OHOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IJTAHUPYEMBIM JIMYHOCTHBIM, METANpPEJIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOU
NEeATeTbHOCTH/Y4eOHBIX JEHCTBUM OOydYarOIIMXCS TI0 OCBOCHHIO COJCPIKAHUS
OMOIOrHUECKOro 00pa30BaHMsL.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIil ypOBEHb) peaan3oBaH
NPUHIIUAI TPEEMCTBEHHOCTH B M3yYE€HWU OWOJIOTWH, Oyaromapsi 4emy B HeEi
MPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWUM, CBSI3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IEHHOCTHBIX



OpPUEHTALMN JIMYHOCTH, SKOJIOTMYECKOIO MBIIUIEHUS, IPEACTABICHUN O 310POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOLIEHUEM K OKpYXKarolled NpUpOAHOM cpele.
[Toaromy Hapsily ¢ U3ydeHHEM OOIEOMOJOTUYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOCHHH KMBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme Mo OMOJOTHH yAEJICHO BHUMaHHE HCIOJIB30BAHUIO
NOJyYEHHBIX 3HAHUW B MMOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAAHbIX 33/]a4, B
TOM 4HCie: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIEBaHUN 4YeENIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00Pa3HOTO0 TOBEACHUSA B OKpPYXKAlOIIeW NPUPOTHOM cpene, aHalu3a
BJIMSTHUSL XO3SUCTBEHHOW JAESITENPHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHCTEM. Y CHJIEHUE BHUMAHUS K NMPUKJIAJIHON HaNpaBIeHHOCTH
yueOHoro npeamera «buosiorus» MpoJuKTOBAaHO HEOOXOIMMOCTBIO OOECIeueHus
YCIIOBUH IJIsl PEIICHUsI OJJHOM M3 aKTyallbHBIX 3a7au IKOJIHLHOTO OHOJOTHYEeCKOrO
oOpa3zoBaHus, KOTOpas mpeanonaraeT (OpPMHUPOBaHHE Y  OOyYAIOIIMXCA
CIIOCOOHOCTH aJanTHPOBAaThC K HW3MEHEHUSM JUHAMHYHO pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHUS 3aHUMAET BAXKHOE
Mecto. Ona obGecneunBaeT (OPMUPOBAHUE Y OOYYAIOUIUXCSA MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000uIaeT 3HaHUS O KMBOM mpupoje, eé
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUH, CO3AaET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (GOPMUPOBAHUSA
(yHKUIHMOHAJIBLHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e€30MacHoro odpasa
KU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIIECHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl pELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJady  CpeaHero  oomero  oOpa3oBaHus,  COLMAIM3ALUN
oOyuaronuxcs. M3ydenune 6uonorun odecneynBaeT ycioBUs st OPMUPOBAHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpPBHI, CIOCOOCTBYET HMHTErpaluy OWOJIOTUYECKUX 3HAHUU C
NPECTaBICHUSAMH U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYCHUHM Y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY Ui ONPEICICHUS TOIXOJOB K OTOOpY W
CTPYKTYPUPOBAaHHIO €r0 COACPIKAHMS, TMPEICTABICHHOIO B MPOrpPaMMe II0
OMOJIOTHH.

OT10op conepxanusi yueOHoro mpeamera «buonorus» na 0a30BOM ypoBHE
OCYILECTBIEH C MO3ULMM KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTb 3HAHHUA M YMEHMs, 3HAYUMbIE IS
(GopMupoBaHua OOIIEH KyJbTYpbl, ONPEAEIAIOIINE aJEKBaTHOE IOBEIECHUE
YelloBeKa B OKPY)KAIOIIeH MPHUPOAHOIN cpese, BOCTPEOOBAHHBIE B MOBCEIHEBHOU



KU3HU U NPAaKTHUECKOH aedrenbHocTH. Oco0oe MeCTO B ITOW CHUCTEME 3HAHUM
3aHHUMAIOT JIEMEHTBI COAECPKAHUSL, KOTOPBIE CIIy’KaT OCHOBOM AJisi pOpMUpPOBaHUS
IpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAapTUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOrMYECKOro 00pa3oBaHUs.

CTpyKkTypupoBaHHE COAEpX)aHUS Y4YyEeOHOro Marepuaja B IPOTrpaMMe I10
OMOJIOTMHM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOW NPHUPOABI, O €€ YPOBHEBOI OpraHu3aliu
IBOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOIINE COJAEpKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouosnoruueckas cucrema», «OpraHuszM Kak
ouonoruueckas cucreMa», «CucTreMa M MHOrooOpa3ue OpraHu4ecKOoro Mupay,
«OBOJIOLUSA KUBOU IPUPOABD», « IKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH.

[enp m3yueHus yuyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpPOBHE —
OBJIQZICHUE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpPHO-(YHKIIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHMS JJs T'PAMOTHBIX JEHCTBUI B OTHOIIEHHWU OOBEKTOB
YKUBOM NIPUPOABI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue nenu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a30BoM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HaHUM O OMOJIOrMUYECKHX TEOpHsIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHUIIax, CIyXaIIUX OCHOBOU
JUIst (pOPMUPOBAHUSL TPENCTABICHUNA O €CTECTBEHHO-HAYYHOM KapTUHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBaHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIMXCSA IO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCEe aHajdu3a JAaHHBIX O MYyTSIX pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, MIEH M MOAXOAOB K H3YYEHHUIO YKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHHU3ALUY;

CTAHOBJICHHE Yy OOydJarommxcst oOmel KyJIbTypbl, (YHKIIMOHATLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO
MHUpa JKMBOW MPUPOJbl HAa OCHOBAaHUM 3HAHUW U OIbITa, MOJIYYEHHBIX MPH
U3y4YeHUU OMOJIOTUY;

dopMupoBanue y OOydalOIIMXCS YMEHUHA WIUTIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;



BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM YKHBOMU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIIOICHUST DTHUECKUX
HOPM TIpU TIPOBEICHUH OMOJIOTUYECKUX HCCIICTOBAHUM;

OCO3HAHHWE TIICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

PUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHUH B TTOBCEIHEBHOM KU3HU IS
OILICHKH TTOCJIC/ICTBUI CBOCH NEATEIHLHOCTH 10 OTHOIIEHUIO K OKPYIKaIoIIeH cpefe,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE U COONIOACHHE Mep NPOPUIAKTHKU
3a00JIeBaHUI.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buosorus», uzyudaemas Ha
0a30BOM YpOBHE, SBJISIETCS OO0S3aTENIbHBIM YYEOHBIM MPEIMETOM, BXOMISIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUYHBIE PEIMETHI.

Jnst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 4ac B Hezento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Ouonormu B (QOpMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTopl o3HaHuUs KUBOM IpUpO bl (HAOIIOACHHE, SKCIIEPUMEHT, OITUCAHHE,
U3MEpEHHe, KiIacCU(pUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKas o00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetst: Y. lapBun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4YE€HUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucteMbl U UX OPraHU3ALMSL.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMET u3ydeHus: ounosorun. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIbI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoHncTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3aluu
YKUBOU MIPUPOIBI».

O6opynoBanue: moaenb Mojiekyisl JIHK.

Tema 3. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, penylieHTbl. KpyroBopoT BELIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IWileBble LEeMM U CETH.
OCHOBHBIE TIOKa3aTENM SKOCHUCTEMBbI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUJBL  OPOAYKLIMH, YHUCIECHHOCTH, OuomMaccel. CBONCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOpPETyJIsALusl, pazButue. CyKieccus.



[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X039iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuripl, coctaB U CTpyKTypa
onoceprr. JKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMOchepb Kak
r100anpHOM 3KOocHCTeMBl. J[MHaMUYeckoe paBHOBecME W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Onocdepe.
['1o6abHBIE IKOIOTHYECKUE TPOOIEMBI.

CocyiecTBoBanue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa ycToM4YMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
YOpaBJIEHUS NPHUPOJHBIMU pECypcaMud U HUX UCIHOIb30BaHuE. JlOCTHXKEHUS
OMOJIOTMU U OXpaHa NPUPOJIBI.

JemoHncTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHUYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «BaxHeWmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa U FPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiidi 3¢ dexT», «DaKTOphI
paIroaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmuKanus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo01IeCTBaY, KoJUIeKuun «buoiienos», «Bpenurenu BaxxHeUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIMH pACTEeHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpPYIIIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, H300paKeHUsT OXpPaHAEMbIX BHIOB
pacTeHui U 5KUBOTHBIX.

Tema 4. Oprann3mMbl 4 OKpYy:KawIuas cpeaa.



DKoyorus Kak Hayka. 3ajauu U pa3feibl SKOJIOTUA. MeToabl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qaktoprel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosiornueckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyajau3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISALMNA: YHCIECHHOCTD, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysus.

JemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuogusm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlabopaTtophnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 5. DBo1IOIITHOHHAA OMOJIOTHS.

[IpennochUlki BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPHUHU. ODBOJIIOLIMOHHAS
Teopus U €€ MecTo B Onoioruu. BnusHue 3BOTIONMOHHON TECOpPHHM HA Pa3BUTHE
OHMOJIOTUHU U APYTHUX HAYK.

CBuzerenbcTBa HBOJIONMHU. IlajeoHTOIOrMYEeCKHE: IIOCIEAOBATEIbHOCTh
MOSIBJICHUS BHJIOB B IMAJICOHTOJOTUYECKOW JICTONMMCH, TEePEXOHbIe (OPMBI.
buoreorpaduyeckue: cxocTBO U pazinune GpayH u GJop MaTEpPUKOB U OCTPOBOB.



DOMOpHOJIOTHYECKHE: CXOACTBA M PA3iIUuMsi SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTEeH y BCEX
OpPTaHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYLIME CHUJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAs] M3MEHUYUBOCTD,
0opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) SBOJIONMKA BUAOB B MpuUpojie. MyTalOHHbBIN
npolecc M KOMOWHATHBHAs W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI M Apeud
reHoB. M301us 1 MUTrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl
€CTECTBEHHOT'0 0TOOpAa.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
PUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIHO-aAaNTAL|H.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHble  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MakpoaBomorusi.  PopMbl  IBONIONUU:  (uiieTUYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxkaeHne OT HEeCIEeUMaNIN3UPOBAHHBIX MpenkoB. lIporpeccupyromas
crenuann3anvsa. ATanTUBHAS paIAALMS.

JdeMoHCTpaum:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabnuup! u cxembl: «Pa3BuTHE OpraHUyYecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI 32
cyiecTBoBanne», «EctecTBeHHbI 0TOOPY», «MHOrOo0Opasue COpTOB PACTCHUIDY,
«MHuoroob6pasue opoJg JKHUBOTHBIX), «Tommynsiuumy, «MyTaunoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Uaumoamantauum», «OOmas aereHepauus»,
«/IBmkymme cunbl 3BomoIMM», «Kapra-cxema wMapuipyra nyremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIpnucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BU000PA30BAHUE.

OO6opyioBaHUE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB M CeMsH, KoyuieKius «[Ipumepsl 3aUMTHBIX NPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJielib «OCHOBHBIE HAIpaBICHUS 3BOJIOLUW», 00BEMHAS MOJEIh
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.



buoreorpapuyeckas kapra wmupa, KojuleKuus «@DOpMbI COXPAHHOCTH
HUCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenp anmmkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMBI KPBUIEEB U
OKpPACKH TeNa).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIOY.

JlabGopaTtopHas pabdota Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHU3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 6. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HU Ha 3emure.

JloHay4dHble TpPEACTABICHUS O 3apOXKICHHM XW3HU. HaydHble THUIOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W NaHCIepMus. XUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIepUMEHTAIBHOE TOATBEPKACHUE XUMUUECKON 3BOIIOMA. HavyanbHbie 3Tarbl
ouonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLUSL.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa U €€ TMepuoAbl: KEMOPUICKUH,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoieccoB. OCHOBHBIE ITaIlbl
HBOJIIOIIUU PACTUTENILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUW u
KUBOTHBIX. [TosiBIIeHME, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak oTpaxeHue »3BoJitouud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue mpeacTaBiIeHHi o
MPOUCXOKJICHUHM YelloBeKka. MeToabl u3ydeHusi aHTpororeHe3a. (CxojcrtBa u
pasnuyus 4eloBeKa U )KUBOTHBIX. CHCTEeMaTHUeCKOE MOJI0KEHNE YeJIOBEKa.

JBwxymue  cuibl  (pakTtopbl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHBIH 00pa3 JKH3HH,
W3TOTOBJICHUE OPYJIUI Tpya, MBIIIICHUE, PEYb.

OCHOBHBIE CTAIUM U BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenmoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUN, YenoBek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacrnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHSL.



Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUHAs
(eBpasmiickasi), = HErpo-aBCTpaJioMJHAas  (PKBAaTOpUAbHAsA),  MOHIOJOWJIHAS
(a3maTcko-amepukaHckasi).  UepTel  IPUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YEJIOBEUECKMX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. ENMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHne ConaHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass KieTka», «COBpEeMEHHas CHUCTEMa OPraHUYECKOrOo MUpPay,
«CpaBHEHHE AaHATOMHMUYECKHX 4YEpT CTPOCHHUS YEJIOBEKa U YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJIEOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0N», «HenoBedecKue pacs».

O6opynoBanue:  Mmymsxu  «lIpoucxoxnenne — denmoBeka»  (OOCTBI
aBCTPAJIONIMTEKA, IUTEKAHTPONA, HEaHAEPTalblla, KPOMAaHbOHLA), CIEHOKH WIH
M300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpebiia), TreoXpoHOJOTHYeCKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

[Ipaktuueckast pabota Ne 1. «M3ydeHue MCKOMAEMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLHUSAX).

DKCKypcHsi «DBOJIOLHUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WM KPACBEIUECKUI My3€eil).

11 KJIACC

Tema 1. Pa3MHOXkeHHE M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KitleTouHbIii 1UKII, WM JKU3HCHHBIM LMK KiIeTkH. VHTepdaza m MHTO3.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkainus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JurmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTosiorMUeCKHE OCHOBBI PAa3MHOKEHUS W  HWHJIUBUIYAJbHOIO  Pa3BUTHA
OpPraHU3MOB.

Henenue knetkn — muto3. Cragum murosa. IIpoueccel, nmpoucxonsimue Ha
PAa3HBIX CTAIUAX MUTO3a. BUOJIOrMYECKUN CMBICI MUATO34.

[Iporpammupyemast ruGennb KIETKH — arnomnTo3.



dopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecriosoe u moyioBoe. Buasl 6ecrnosioro
Pa3MHOXKEHHUA: JEJICHHWE HaJABOE, IOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
CIIOpO0Opa30BaHKE, BETETaTUBHOE pa3MHOXKeHHEe. VICKyCCTBEHHOE KJIOHUPOBAHUE
OPraHU3MOB, €0 3HAYEHUE JIJI CEIEKIIUU.

[TosroBOE pa3MHOKEHHE, €T0 OTINYHSI OT OECTIONOTO.

Meito3. Ctaguu Mmeio3a. IIporecchl, NMpoUCXOdIIME HAa CTaauaX MeHo3a.
IToBenenne xpomocoM B MeiHo3e. KpoccuHrosep. bBHOJIOTMYECKUN CMBICT H
3HAYEHHE MENO03a.

["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie xeje3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CIepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OIioI0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHEe3). OMOpPHUOHAIBLHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisiusi, opraHorene3. [loctamOpuonanbHOE pazButhe. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsMOe, HempsiMoe (JIMYMHOYHOE). BrusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJCTBA.

Poct u pa3Butue pacreHuii. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHUSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMbl pa3MHOXKEHHS OpPraHU3MOBY», «/IBolHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kieTku Oakrepuity, «CTpoeHUE TIOJIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii mukimy, «Pemmukanus JHK», «Mutos»,
«Menos», «Ilpsamoe u HenpsaAmMoe pa3BUTHEY, «I aMETOreHe3 y MIIEKOIUTAIOIIUX U
4eJI0BeKa», «OCHOBHBIE CTAJIMU OHTOTCHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJICKOMUTAIOMIETO», «ANIEKIeTKa MIICKOMUTAIEro», «KapuokuHe3 B KJETKax
KOpelIKa JIyKa», MarHuTHas MOJeNb-aliuinKauus «J/leneHue KIEeTKu», MOJEIb
JIHK, Mmonenb meTtadazHoit XpOMOCOMBI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuUTO3a B KJIETKaX KOHYHKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIPENaparax».



Tema 2. HacsieACTBEHHOCTh ¥ K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmert u 3a1aun reHETUKU. MIcTOpus pa3BUTHs TEHETUKUA. POIb IMTOJIOTHH
U SMOPHOJIOTUH B CTAHOBJICHUH TEHETUKH. BKiIaa poCCHUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToasl TeHETHKH (THUOPHI0IOTHYECKUH,
UTOTCHETUYECKUHN, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHUE
noHsTuA. ['eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHBIE I'. MeHaenem.
MoHoruOpuiHOE€ CKpelllMBaHuE. 3aKOH €ANHO-00pa3usi TUOPUIOB TEPBOTO
nokojeHusd. [IpaBuno JOMUHUpOBaHHUS. 3aKOH paCHICIJICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE IOMUHUPOBAHUE.

JluruOpuaHOe  CKpEelIMBaHHME. 3aKOH  HE3aBHCHMOTO  HacCeJO0BaHUS
npu3HakoB.  lluToreHeTHMdecKHe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
Ananusupymoliee ckpenmpanue. Fcrnonp30Banne aHaTM3UPYIOMIETO CKPENMBaAHUS
JJIsL OTIPEICTICHH S TEHOTHIa OCOOHU.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLUETUJICHHOMY HAcCJEI0BaHHUIO T€HOB. HapyllleHue CuerieHus TeHOB B PE3YJIbTATe
KPOCCHUHIOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTH. [ eHeTuYecKue KapThl.

['enetnka mosa. XpoMOCOMHOE OMNpeAeseHnE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMOcOMBI. ['oMorametrHele W TeTeporameTrHeie opranusmbl. HacrmenoBanue
MIPU3HAKOB, CIEIUICHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psil 1 BapualluOHHAST KPUBAS.
Hopma peaknuu npusHaka. KonmyecTBEHHbIE M KAYECTBEHHBIE IMPU3HAKU U HX
HOopMa peakimu. CBolicTBa MOAU(UKAITMOHHONW N3MEHYHNBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, HU3MEHUMBOCTh. KoMOMHATHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIeCC — OCHOBA KOMOWHATHBHOMU
u3MeHUYnBOCTU. MyTarmoHHasi u3MeH4YnBOCTh. Kimaccudukanus MyTaiuii: TeHHbBIE,
XPOMOCOMHBIC, TeHOMHBIE. YacToTa 1 MpUYHHBI MyTaluii. MyTareHHbie (GaKTOpHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HacleACTBeHHOM nu3menunBoctd H. 1. BaBuiosa.

BuesnepHast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOALI TE€HETUKH
YyeJIOBEKa: T€HEealOTMYSCKNUM, OJIM3HEIOBBIA, IINTOT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHHble 3a00j€BaHMS 4YeJIOBEKAa: TeHHbIE OOJIE3HH,
00JIe3HU C HACJEJACTBEHHOM MPEApacloIOKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.
Comartnueckue u reHepatuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI



3I0POBOI0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JIEYEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUYCHUE MEAUIIMHCKON
IEHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuupt u  cxembl:  «MOHOTHOpPHIHOE  CKpEIIMBAaHHME UM €ro
[UTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpeIrMBaHHEY,
«uTomoruyeckue OCHOBBI JTUTUOPUIHOTO CKPEILLUBAHUAY, «Meiio3y,
«B3auMopeicTBie aIeNbHBIX TE€HOB», «l'€HEeTHYeCKHEe KapThl PACTEHUH,
JKMBOTHBIX W YEJIOBEKa», «l'€HeTmka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIECHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukanuonHas W3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBuw», « MyTanimoHHas U3SMEHUUBOCTD.

O6opynoBanue: MojaeNu-ammIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonnoe nmomunupoBaHuey, «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(bopMBI KPBUIBEB U OKPACKH Telia), repoapuid «I'opox moCeBHOM.

JlaGopaTopHblie ¥ NpakTHYeCKHe padoThI:

Jlabopatopnas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKpPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOTpEIapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHON U3MEHUUBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Apo30Quiibl HA TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHEe UM aHAJIU3 POJOCIOBHBIX
YEJIOBEK.

Tema 3. Cenexkuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MpoIEecC. 3apOKICHUE CEJICKIMU U JTOMECTHKAIIUS.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT00Opa3us
KYJbTYpHBIX pacTeHuH. LIeHTphl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IOpOJ1a, ITAMM.

CoBpeMeHHbIe METO/IbI CeleKIMU. MaccoBblil M MHAUBUAYAIbHBIN OTOODHI B
CEJIEKIIMM pacTeHU U KUBOTHBIX. OIlIEHKAa 3KCTephepa. bIu3KOpoaCTBEHHOE
cKkpeniuBanue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHUE YHCTHIX JIUHUU.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHHE — ayTOPUIAMHT.
Otrnanénnas rtubpumm3anuss W e€ ycrexu. VcKycCTBEHHBIH MyTareHes u



IIOJIyYCHUE TOJUIIONIOB. JIOCTHIKEHHs CEJIEKLIUMU PACTCHUM, JKUBOTHBIX MU
MHUKpPOOPTaHU3MOB.

bHoTexHOJIOTHA Kak OTpacib IPOU3BOACTBA. ['€HHas WH)KEHEpUs. OTallbl
cozganusi pexkomOuHantHoM JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX  CEIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojoruyeckue W dTudyeckue  npodsnembl. ['MO  —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpers: H. U. BaBuios, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpbl MPOUCXOXKAECHUS U MHOTOOOpasus
KYJbTYPHBIX pacTeHuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MIBaHoBay,
«Ilomumnounus», «OO0bekTh OuoTexHoNorum», «Kierounsie KynbTypel U
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHuE: MYJISIKH TIOJA0B U KOPHEIIOOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS».

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIUU PACTEHUUA U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO IICHTPA)».

Tema 4. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKHUE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl ~O€JIKOBOW MOJIeKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.

depmentsl — Owuonormyeckue Karanm3atopbl. CtpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas cneuuduunocts. KodepmenTsl. ButamuHbl.
OTnnuus pepMEHTOB OT HEOPTraHMYECKUX KaTaIU3aTOPOB.



VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1eJUI0I03a). buonornyeckue GyHKIIMM YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumm sunuaoB. CpaBHEHHE
YTJIE€BOA0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOIEUCTBHUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak menoctHas »xuBasg cucrema. OOUIMe MNPU3HAKK KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunsl KIETOK: »yKapuoTHyecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOKapuoTHUecKol kineTku. Knetounas crenka OGakrtepuil. CtpoeHue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHIpuUM u tiactun. Bunbl mmactun. HememOpaHHble
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. QYHKIIUU OPraHOUI0OB KIJIETKU. BKiroueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: sjuepHas 000youKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas TabiuLa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «Ctpoenue MoseKybl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MpPOKApUOTUYECKOU KIIETKNY,
«CTpoeHue szipa KIEeTKu», « Y TIeBOAb, «JIMIuas».



O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHblie 1 NIpakTHYeCKUE PAdOTHI:

JlaGopatopHas pabora Ne 1. «M3ydeHHe KaTaIUTUYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «l3ydyeHwe CTpoeHHsS KJIETOK pacTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMaparax M HX
OTHICAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMUIISIIUSA (PHEPTeTUUECKUil OOMEH) — JIBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsiii. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBasg (a3bl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3a ISl KU3HU
Ha 3emwsie. BiausiHue ycnoBuii cpeipl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIIECHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYyJIUPOBAaHUE OJHEPruu B KIETKE. OTallbl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHUCIOpOOHOE OKHMCIIEHUE, WA KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetmdeckoil uHpopManuu B KIETKE. | @HETHYECKHH KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHcisuuu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMST ¥ IKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.
OOpatHast ~ TpaHCKpuWILMsA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHHUs: BUPYCHBIX 3a00JIeBaHUIA.

JlemoHcTpanum:



[Toptpetsl: H. K. Konbuos, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUD,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOAENb cTpyKTypbl JTHK.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpEACJICHUIO, HalluuyMe MOTHUBAllMM K OOyd4eHHI0  OHOJIOoTHUH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIWYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonaorus» AOCTUrarOTCs B
CANHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JCSATENIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUSI H
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPpaAULMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon Penepanuu, MpUpose U
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEaTn3alii OCHOBHBIX HAIPaBICHUHN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NMaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH TMEpe.l
PonuHol, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSITHUKAM IPUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCH HA MOPAITHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



IIOHMMaHUE YMOLIMOHAIILHOTO BO3JAEHCTBHS JKUBOW IIPUPOBI U €€ EHHOCTH;

TOTOBHOCTb K CaMOBBIPD@KCHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e3omacHoro odpasza KU3HU
(310poBO€  NUTaHHWE, COOJIOJEHUE TUTHEHUYECKUX NpPaBWI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Quuueckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHIYAJIBHOTO U  KOJUIEKTUBHOTO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [ICHHOCTH MAacTE€PCTBA, TPY0JII00HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiedt mnpodeccun U Pearru30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYyJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIONIB30BAaHUEM  (COONIIOJIEHHE  MpaBUJ  TMOBEAEHUS B MPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHUIOB,
IKOCUCTEM, OHOoChephl);



aKTUBHOE HENpUIATHE JEUCTBUM, MPUHOCAIIUMX Bpel  OKPYKAIOIIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HME PA3BUTOIO KOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYJIbTYpbl KakK CpeACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOlIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pEeIIaTh pPECypCHble  MNpPOOJEMBbI  pPa3BUTHUS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHHH OMOJOTMYECKUX 3HAHUM B LEIAX
NOBBIMICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
pU U3Y4eHUH OHOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS
pelieHns Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYAILINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTh K HETIPCPLIBHOMY 06p3.30BaHI/IIO 141
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMbIe Jisi (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYyUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, HayYHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalIbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUHMH OOYy4YaloIIUXCcsa, CIOCOOHOCTH
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIC Yy4eOHbIE JCHCTBHS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbBIE PE3yJbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHBEpPCATbHBIMH YueOHbIMU NMo3HABaTeJIbLHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPH OCBOCHHMHM 3HAHWM MPUEMBI JIOTHYECKOTO MBIIIJICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUK, 0OO0OIICHHUS ), PAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICIATh UX XapaKTEPHbBIEC MPU3HAKH, YCTAaHABIIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTpENCNATh 1ETU JeATCILHOCTH, 3a7aBas TapaMeTpbl W KPUTCPHH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHBOPEYHS B PACCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  pa3sHOTO  poAa, BBIABIEHHBIX B Pa3IUYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOoOJeMbl ¢ Yy4ETOM aHaM3a WMEIOIIMXCA
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEATbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JEATEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHU PAKTUYECKUX 3a7a4, IPUMEHECHUIO
Pa3JIMYHBIX METOA0B O3HAHHS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MNpPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Y4EOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMyIUpOBaTh COOCTBEHHBIE 3a7adyll B 0Opa30BaTEIbHOMN
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISBJISITh [PUYMHHO-CJIIEACTBEHHBIE CBS3M W AKTyaJIM3UpOBaTh 3aJadvy,
BBIJIBUTaTh THUIIOTE3y €€ pELICHUS, HaXOAWTh apryMEHThl ISl JOKa3aTeJIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE PEIICHHsS 3aJaud  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELLY;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3HENEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ononornyeckor uHpopmanuu (cxembl, rpaduky, AUarpaMmmsbl, TaOJULbI, PUCYHKU
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpPEJICTBAa OOLICHUS, MOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAQ/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEpPEHUs IPYTUX JIIOJIEH, MIPOSBIIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

MOHMMATh U MCIIOJIBb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaTbHOM
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUs TPYNIOBbIX (POPM B3aUMOJECICTBUS NPU peIIEHUH yueOHOM 3a1a4u;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHIM C y4€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN KayKJOr0 4eHA KOJIEKTUBA;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXIOr0 YYACTHHMKAa KOMaH[bl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pELIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUM II€E€BbIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIILHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHH;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/J€Th HABBIKAMU  [O3HABAaTEIbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeQIIEKCUU Il OLUEHKU CUTYyalluH, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue iy yueOHoro npeamera «buomnorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHUM, BUIBI JAESITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeameta «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB W TMPEBpPAIICHUE
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsiliusA), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHNE XUBBIX CUCTEM, IPOLECCOB W SBICHWM, OPraHU3alMUsA U NPOBEACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBUIKCHHE  THUIIOTE3bl,  BbISBJICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOILIECCOB W SIBJICHHUM, JJISI IPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus 0e30IacHOCTHU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYXKaroLIei
OPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH MCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA Ul paluOHAIbHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEelI0BAaHUE, COCTaBISATh CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS JUIsl NpeICcKa3aHus Haclel0OBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JIa0OpaTOpHBIE M TpaKkTU4YecKue paboThl, COOIIOIATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHUBaTh W HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTUYECKOTO  COAEPKAaHMSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIONYJISIPHBIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
0000111251 O6MOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» 6 11
Kjacce NOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPAa M HAYYHOIO MHMPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs KU3HEHHBIX 3a/a4;

YMEHUE PpaCKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHSTHIL:
BU/I, IONYJISALNS, TeHO(OH, SBOJIOLMS, ABMKYIIUE CUIBI ((PAaKTOPHI) HBOJIOIUH,
IPUCIIOCOOTIEHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, IKOJOTHMYECKHE (DAKTOPHI,



DKOCHCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PpPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3aratb OWOJOTHYECKHE Teopuu (PBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, TOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHoca
BEILIECTB M TIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOTE€HHBIX H3MEHEHUH B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJIS1 IPUHATHS NMPAKTUYECKUX PELIECHUNA B IOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH /ISl pALIMOHATILHOTO IPUPOAOIIONbH30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia npu pabote ¢ ydeOHbIM U Ta00paTOPHBIM 000pPYA0BaHUEM;

YMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
0000111ast OMOJIOTMUECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
WCIT0JI30BATh NOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6nuoreka [IOK
L bronoris kax Hayka 3 0 0 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 0 0,5 https://m.edsoo.ru/7f416292
3 Bo3HMKHOBEHUWE 1 Pa3BUTHE )KU3HHU HA 3 0 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 0.5 1 https://m.edso.ru/7fA1cc74
bubmmoteka IIOK
> Oprau3MEl H OKpyAkaiolas cpea o 05 05 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
: 1
6 IBOMIOUHOHHAS OHOOTHS o 05 https://m.edsoo.ru/7f41cc74
bubmmoreka IIOK
7
PesepBHOE Bpems 0 0 : https://m.edso00.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1.5 3,5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zmHoxeHUE U MHIUBUIYAIBHOE bubmuorexa [IOK
1 5 0.5 0.5
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTh U N3MEHUYUBOCTD 9 05 15 bubnunoreka LIOK
OpraHu3MOB ' ' https://m.eds00.ru/7f41c292
3 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.eds00.ru/7f41¢c292
. bubnuoreka [{OK
4 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 11 0 1 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
X : .
5 W3HEESATSIIBHOCTD KICTKH 6 0.5 0.5 https://m.edsoo.ru/7f416292
bubmmoreka IIOK
P
6 CICPBIHOC BpEMA 0 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1.5 2.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBO 4acoB 1 DJIeKTPOHHBIE Jlomainee
ara
Kountpo IpakTu nugposbie 3ajaHue
Ne ni/m Tema ypoka H3y4YeHU
Bcero JabHBbIE yeckue a o0pa3oBaTejibHbIE
padoThbI padoThbI pecypchl
bubnunoreka LIOK 1
https://m.edso0.ru/86
1 buonorus B cucreme Hayk 1 0 0 4.09 3e6122
https://m.edsoo.ru/86
3e632a
buonoruueckue cucre olecc buomiorexa LIOK 2
HOJIOTUYECKUE CHCTEMBI, IT bl
2 X M3V Pott 1 0 0 11.09 https://m.edso0.ru/8
i 6366564
3 YpOBHU OpraHU3aLUH KUBON 1 0 0 18.09 3,4
MaTEepPHH.
MeTo/1b1 TO3HAHUS YKUBOW TTPUPOIBI. 5
[IpakTuueckas padorta Ne 1 bubnmnorexa [JOK
4 «Mcrionp30BaHue pa3TUUHBIX 1 0 0.5 25.09 https://m.edsoo.ru/8
METOJIOB TIPU U3YYCHUU 63e6122
OMOJIOTUYECKIX 0OBEKTOBY
bubnmorexa LIOK 6
b — 17100
5 Hocepa — raobaibHas 1 0 0 2.10 https://m.eds00.ru/86
AKOCHCTEMA 3eMJIH
3ebb5e
['MmoTe3b1 MPOUCXOKICHHS JKU3HH bubnnorexa [JOK !
6 P 1 0 0 9.10 https://m.eds00.ru/86
Ha 3emie
3eabab
7 HcTopust sxu3HU Ha 3eMITe U METOIBI 1 0 0 16.10 bubmmoreka [JOK 8, cooOtmeHus



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6

€€ n3yudeHus. Pazpurue )Ku3Hu Ha
3emuie 10 3paM U repuoaam

https://m.eds00.ru/86
3eatbbe

OnoIIEHO3

3eb46a

OCHOBHBIE 3TaIbl YBOJIIOIUU c 53-54
PaCTHTENHHOTO U YKUBOTHOTO MUDA.
[IpakTuyeckas padora Ne 2 bubmorexa LOK
8 0 0.5 23.10 https://m.eds00.ru/86
«M3yueHne UCKOMIaeMbIX OCTATKOB
3 3eaghc
pacTeHuil U KUBOTHBIX B
KOJIICKITHSIX )
Cpenbl OOUTaHUS U SKOJIOTHYSCKUE Bu6imoreka LIOK 9
daktopbel. AOnoTrueckue (GaKkTopEHI. https://m.eds00.ru/86
9 Jlaboparopuas padota Ne 3. 0 05 3eafec
«Mopdonoruyeckre 0COOCHHOCTH ' bubnnoreka [JOK
pacTeHUH U3 pa3HbIX MECT https://m.edsoo.ru/86
oOUTaHHS. 3eb10e
3aKOHOMEPHOCTH JECHCTBUS 10
9KOJIOTUYECKUX (HaKTOPOB. bubmuoreka [JOK
10 Jlaboparopnas pabota Ne 4. 0 0,5 https://m.edso0.ru/86
«BrnusHue cBeTa Ha POCT U pa3BUTHE 3ebd16
YepeHKOB KOJeyca»
11 3aKOHOMEPHOCTH CYIIECTBOBAHUS 11
ouocgepsl.
12 YenosedecTBO B Onocdepe 3emin 0.5 0 5265_66 naparpag
CocyiecTBoBaHUE IPUPOIBI U bubmorexa [JOK 13
13 0 0 https://m.eds00.ru/86
YeJI0OBEYeCTBA 3ebale
Coo0riecTBa OpraHu3MOB — bubmorexa HOK 14
14 0 0 https://m.eds00.ru/86



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

DKOJIOTUYECKHE CHCTEMBI bubmorexa HOK 15

15 (sKoCHCTEME) 0 0 https://m.eds00.ru/86

3eb46a
DKOJIOTUYECKHE XapaKTEPUCTUKU 16
nomyssiun. [Ipaktuyeckas pabora

16 Ne 5 «Iloacuér mnotHOCTH 0 0.5
MOMYJISIIIUI pa3HBIX BHJIOB
pacTeHui»

bubnnorexa [{OK 17

17 buotnueckue GpakTopsl 0 0 https://m.edso00.ru/86

3eb348

18 [TpupoiHbIE S5KOCUCTEMBI 0 0 18

19 MHoroo0pasue OHOreoeH030B crp 107-115
OCHOBHBIC TIOKa3aTEIN YKOCUCTEMBI. bubnuoreka [IOK 19

20 DKOJIOTUYECKHE TUPAMUJIBI. 0 0 https://m.eds00.ru/86
CsoiicTBa 3xocucreM. CyKkieccust 3eb5fa

21 AHTpPOIIOT€HHBIE YKOCUCTEMBI 0 0 Crp 116-125
O60061maronuii ypok 1o Teme

22 «Co00111eCTBA U DKOJIOTHYECKUE 0,5 0
CHCTEMBI»

23 Bun, ero xpurepuu u CTpyKTypa. 20
ITomymnsmus kak aIeMeHTapHas 21
eJUHHIIAa BUJA U SBOJIIOLINH. bubmmoteka IIOK

24 JlaGopatopHnas paborta Ne 6 0 0.5 https://m.eds00.ru/86
«CpaBHeHHE BUOB 10 3e99c6
MOP(OIIOTHIECKOMY KPUTEPHIOY

o5 [Tomynsus Kak OCHOBHAsI €IMHUIIA 22

OBOJJIOIMH.



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

bubnunorexa LIOK 23
26 MuKpOo3BOITIOIHS 0 https://m.eds00.ru/86
3e9cle
bubnuorexa [{OK 24
CoBpeMeHHas cucTemMa
27 . 0 0 https://m.edsoo.ru/86
OpPraHUYECKOTO MUpa 363486
bub6nmmoreka [IOK 25
5 https://m.edso00.ru/86
BOJIIOLIMSA YEJIOBEKA
28 (arTpOmOrenes). JBMKyIIHe CHITBI 0 0 deac2e
P ' v bubmmorexa [JOK
(paxTops) anTponorenesa https://m.edsoo.ru/86
3ead44
29 OCHOBHBIE CTaIUN DBOIIOLIUNA 0 0 25
YyeJIoBeKa
YeroBeueckue packl U IPUPOIHEIE Bubmrorexa IIOK 26
30 P pHb 0 0 https://m.eds00.ru/86
aanTanny YyejioBeKa
3eaea?2
Hctopus passutus rpeacraBieHu Bubmaorexa IIOK 27
31 5 pHA b p 0 0 https://m.edso0.ru/86
00 PBOTIOINH 369570
bubmuorexa [JOK 28
https://m.edso00.ru/86
JIBWOKyIIHe CHThl (3JIeMEHTapHBIC
31 ¢axTopsl) sBomonuu. EcTrecTBeHHBII 0,5 0 e
5 P i ’ bubnmnorexa LIOK
0160p # ero GopMeI https://m.eds00.ru/86
3e9ed0
PesynbTath! 5BOMIONINN: 29
bubnunorexa LIOK
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
32 0 0.5 https://m.edso0.ru/86
BU000pa3oBanue. JlabopaTopHas 369fde

pabota Ne 7 «Onucanue



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

HPHUCIIOCOOICHHOCTH OpraHu3Ma U €
OTHOCHTEJIBHOTO XapaKTepay

Hanpasnenus u mytu
MaKpO3BOIIOIUU

33

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

1.5

3,9

bubnunoreka LIOK
https://m.edso00.ru/86
3edcle

30



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 xknacc/ [Tonomapéra M.H., Kopuunosa O.A., Jlomuiuna T.E.;
noA penakuuei [lonomapéroit 1.H., O01iecTBoO ¢ orpaHudeHHON
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; Akunonepnoe
obmectBo «M3naTenscTBO «IIpocBeienne»

* buonorus, 11 knacc/ Ilonomapéra U.H., Kopaunosa O.A., Jlomununa T.E. u
npyrue; nox pegakuuei [Tonomapéroit M.H., O0miecTBoO ¢ orpaHundeHHON
orBeTcTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET






