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Conep:xanue

No Conepxanue CTp.
n/n

1 [TosicHuTenbHast 3anucka 2
2 Conepxanue odyuenus 10 kmacc 7
3 Conepxanue o0yuenus 1 1kmacc 13
4 [TmaHupyembIe pe3yabTaThl OCBOCHHUS MTPOTPAMMBI IO OMOJIOTHH Ha 18

0a30BOM YpOBHE CpeJIHEro O0IIero 00pa3oBaHus.

5 Tematnueckoe manupoBanue 10 kmacc 28
6 [Toypounoe mmanupoBanue 10 Kirace 32
7 Tematnueckoe manupoBanue 11 kmacc 37
8 [Toypounoe mmanupoBanue 11xmace 38
9 JIucT U3MEeHEHUN U JONOJIHEHUNA 47




ITosicHuTebLHAS 3alIUCKA.

Pabou4as nporpaMmMa 1o OMOJIOrHM COCTABIIEHA HA OCHOBAHUH CJIEIYIOIINX HOPMAaTUBHO-

IMPaBOBLIX JOKYMCHTOB!:

HopmaruBHasi 6a3a il mporpaMm 1o y4eGHbIM mpeaMeram cpeaHeii mkoasl (10-11)

1.

hw

10.

11.

®enepanbHblii 3akoH 0T 29 nexadps 2012 r. Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
denepauuny;

®denepanpHblil 3akoH OT 19 gexadpst 2023 1. Ne 618-D3 «O BHeCeHHHM N3MEHEHHUI B
denepanbHbIil 3ak0H «O0 00pazoBanuu B Poccuiickoii Denepanumy;

dI'OC COO, yrepxkaen [Ipukazom Munooprayku PO ot 17.05.2012 Ne413.
denepanbHas paboyast mporpamma mo y4ebHoOMy npesmeTy.

OcHoBHas 00pa3oBaTeNbHAs IPOrpaMmMa MIKOJIbI, pa3padoTanHas Ha ocHoBe PI'OC

u ©®OOII.

[Tonoxxenue o paboyeii mporpaMme MIKOJIBI.

[Tpuka3z Munnpocsemienust Poccuu ot 21 centsOps 2022 r. Ne 858 «O06 yTBep:kaeHUN
(benepanbHOTO TIepedHst y4eOHUKOB, JOMYIIEHHBIX K UCTIONB30BaHUIO TIPH PeaT3aIiH
HMMEIOIIUX FOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHBIX IPOrpaMM HauaIbHOTO
00111ero, OCHOBHOT'O OOIIET0, CPeIHEro o0IIero 00pa3oBaHus OpraHU3aIUsIMH,
OCYILIECTBIISIOLMMHU 00pa30BaTEIbHYIO JEATEIbHOCTh U YCTAHOBIIEHUS IPEAEIBHOIO
CpOKa UCIOJIBb30BaHUS UCKIIOYEHHBIX YUSOHUKOBY;

[Ipuka3z Munnpocsemenus Poccuu ot 21 mast 2024 1. Ne 347 «O BHECEHMU U3MEHEHUI B
npuka3z Munnpocsemenus Poccun ot 21 centadpst 2022 r. Ne 858 «O0 yTBepKaeHUH
benepanbHOro nepeyHs: y4eOHUKOB, JOMYIIEHHBIX K UCIIOJIb30BAHUIO NP PeaTU3aINH
HMMEIOIIUX FOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeNbHBIX IPOrpaMM HauaIbHOTO
00111ero, OCHOBHOTO OOIIIETO, CPEeIHEro 00IIero 00pa3oBaHus OPTaHU3AIUIMH,
OCYILLIECTBISIOUIMMU 00Pa30BaTEeNbHYIO AESITEIbHOCTh U YCTAHOBJICHUS NPEAEIbHOI0
CpOKa MCIOJIb30BaHMS UCKITIOUEHHBIX YUEOHUKOB»Y;

[Ipuka3z Munnpocsenienust Poccuu ot 4 okts16pst 2023 1. Ne 738 «O0 yrBepx)aeHUN
(benepanbHOro epeyuHs 3MEeKTPOHHBIX 00pa30BaTEeNbHBIX PECYPCOB, JOMYIIEHHbBIX K
WCIIOJIB30BAaHUIO TP peIN3allMi HUMEIOIUX FOCYIaPCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHBIX MPOrPaMM HavaJIbHOTO O0IIEro, OCHOBHOTO OOIIETO, CPEIHETO
o011ero oopazoBaHus;

CanlluH 1.2.3685-21 «I'urneHnyeckre HOPMATUBBI U TPEOOBaHMS K 00ECTIEUCHHIO
6e3omacHOCTH | (Uiu) O€3BPETHOCTHU IS UeToBeKa (PAaKTOPOB Cpeabl OOUTAHUSY,
YTBEPXKACHHBIMH MIOCTAHOBJIEHUEM [ JTaBHOT'O roCy1apCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit @enepanuu ot 28 ssuBapst 2021 r. Ne 2 (3apeructpupoBaHo MUHHCTEPCTBOM
rocturu Poccuiickoit @eneparuu 29 ssaBaps 2021 r., peructpannoHHbiit Ne 62296),
neiictByromumu 10 1 mapta 2027 1. (ganee - [ urueHndeckue HOPMaTHUBHI);

Canurapnslie npasuia CII 2.4.3648-20 «CaHnutapHO-31THAEMUOJIOTHYECKUE TPeOOBaHUS
K OpraHu3aiusM BOCIHUTAaHUA U 00y4eHUsl, OTAbIXa U 03J0POBIICHUS AETEH U MOJIOJAEKH,
YTBEPXKACHHBIMHU MIOCTAHOBJIEHUEM [ JTaBHOT'O rOCYy1apCTBEHHOTO CAHUTAPHOI'O Bpaua
Poccuiickoit @enepanuu ot 28 ceHTss0pst 2020 1. Ne28 (3apeructpupoBaHo
MunucrtepctBoM roctuninu Poccuiickoit @eneparuu 18 nexadps 2020 r.,
peructpauroHHslii Ne 61573), nefictByromumu 1o 1 ssuBaps 2027 r. (ganee - CaHuTapHo-
SMHUIEMHOJIOTHYECKHE TPeOOBaHUS).


https://normativ.kontur.ru/document?moduleId=1&documentId=432227

[Ipu pa3paboTke mnporpaMMbl IO OHOJOTMH TEOPETUUYECKYI0 OCHOBY JJIs
ompeleNieHus TMOAXOJ0B K (OPMHUPOBAHUIO COJAEpX aHUA Yy4eOHOro TmpeameTa
«buomorusay COCTaBUJIU: KOHIIENITYaJIbHbIC MOJIOKEHUSI dIrocC COO 0
B3alMOOOYCJIOBIIEHHOCTH LEJEH, COAEpKaHUs, PE3yIbTaTOB 00yYeHUsI U TPEOOBAHUM K
YPOBHIO TOATOTOBKH BBIMTYCKHUKOB, TOJOXEHUA 00 OOIUX MLeNsx ¢ MpUHIUNAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHETO 00IIero oopa3oBaHus B
Poccuiickoit deaeparnuu, a Takke MOJOXKEHUS O creruduke OUoiIoruu, e€ 3HaYeHUH B
MO3HAHUM KUBOW MPUPOJABI U 00ECTICUCHUH CYIIECTBOBAHUS YEJIIOBEUECKOTO OOIIECTBA.
CornacHo Ha3BaHHBIM MOJIOKEHHSIM, ONpEIETICHbl OCHOBHBIE (DYHKIIUU MPOTPaAMMBI 10
Ounonoruu u €€ CTPyKTypa.

[Iporpamma mo Ouosioruu Ha€T MpeACTaBICHHE O ILENsAX, 00 o0Iiel cTpareruu
0o0y4eHHUs, BOCIIMUTAHUS U Pa3BUTHUA OOYYaIOLIMXCS CPENCTBAMM Y4YeOHOro mpeaMera
«buonorusy, ompexaenser o0s3aTeNbHOE TMPEIMETHOE COJEPKAHHE, €ro CTPYKTYPY,
pacrpesielieHre 1o pa3ziesiaM U TeMaM, PEKOMEHIyEeMYIO MOCIeI0BATEIbHOCTh U3YUCHHS
y4eOHOr0o Matepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTHKU
00pa3oBaTeILHOTO MPOIIEcca, BO3PACTHBIX OCOOCHHOCTEH 00yJaronIuxcs.

B mporpamMme mo OHONOTHMM TaKXe YUUTHIBAIOTCA TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM U  TPEAMETHBIM  pe3yjbTaTaM OOy4YeHus B
dbopMUPOBaHUM OCHOBHBIX BHUIOB Yy4e€OHO-IIO3HABATEIHLHON JESITEIIbHOCTH/y4eOHBIX
JEHCTBUM 00yUarOIIUXCs IO OCBOCHHIO COJIEP KaHUsI OMOJIOTMYECKOT0 00pa30BaHusI.

B mporpamme mo Oumonoruu (10-11 kmaccel, 06a30BbIii YpOBEHB) peaqn30BaH
OPUHIMIT TPEEMCTBEHHOCTH B U3Y4YeHHH Ouonoruu, Ojarogaps uyeMy B Hel
MIPOCMATPUBAETCS HAMIPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3AaHHBIX C (POPMHUPOBAHHEM
€CTECTBEHHO-HayYHOTO  MHUPOBO33PEHHUs, ILIEHHOCTHBIX  OpPUEHTALMIl  JINYHOCTH,
AKOJIOTUYECKOTO MBIIUICHUS, MPEJICTABICHUI O 3J0pOBOM 00pase >KU3HU U OepeKHBIM
OTHOLIEHUEM K OKpYyXawuled npupogHou cpexae. IlosTomy Hapsay € u3ydeHUEM
00111e0MOJIOTHYECKUX TEOPHH, a TakKe 3HAHUW O CTPOCHHH >KHBBIX CHCTEM Pa3HOTO
paHra ¥ CYIIHOCTHM OCHOBHBIX MPOTEKAIOLIMX B HHUX MPOLIECCOB B MPOrpamMme IO
OMOJIOTUM YyJIeTIEHO BHUMAaHWE MCIOJIb30BAaHUIO TOJYYCHHBIX 3HAHUM B MOBCEIHEBHOM
JKU3HU JIJIS1 PEIICHUs MPUKIIATHBIX 3a/1a4, B TOM YHCIe: MPOPUIAKTUKA HACIEICTBEHHBIX
3a007I€BaHUI YEJIOBEKA, MEIUKO-TEHETUUECKOTO KOHCYJIBTUPOBAHHUS, OOOCHOBAHUS
HKOJIOTHUECKH 11eJIeCO00pa3HOTO MOBEACHHS B OKPYKAOIIEH MPUPOTHON Cpelie, aHaIn3a
BIIUSIHUSL XO3SIUCTBEHHOM JIEATENIBHOCTA YEJOBEKAa Ha COCTOSHHE TMPUPOJHBIX U
HMCKYCCTBEHHBIX J3KOCHUCTEM. YCUJIEHHE BHHMAaHUS K NPUKIATHON HaNpPaBICHHOCTU
yaeOHoro mpeamera «buosorus» TPOIUKTOBAHO HEOOXOJUMOCTBIO OOecTeUeHUs
YCJIOBUM JUIsl pEHIeHUsI OJHOM W3 aKTyalbHBIX 3a/lad IIKOJbHOIO OHOJOTMYECKOTO
oOpa3zoBaHus, KOTOpas mpeamnojaracT (GopMUpoBaHHE y OOYYArOUIUXCS CIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpa.

buonorust Ha ypoBHE cpeaHero oOImiero oOpa3oBaHHUs 3aHUMAEeT Ba)XXHOE MECTO.
Omna obecrieunBaeT (oOpMHUPOBAHUE y O0YUYAIOIINXCS TIPEICTABICHUI O HAYYHON KapTHUHE
MHpa, paciIupseT 1 0000IIaeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTIMIUTEIBHBIX MPU3HAKAX
— YpPOBHEBOW OpraHu3alll W 3BOJIIOIUHU, CO3MaET YCIOBUS JIsl: MO3HAHUS 3aKOHOB
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KUBOM mpupoibl, GopMUpoBaHUs (YHKIMOHATBHOW IPAMOTHOCTH, HaBBIKOB 3JI0POBOTO
u 0e30macHOro 00pasa *KHU3HU, SKOJOTUISCKOTO MBIIUICHHUS, [ICHHOCTHOTO OTHOIIEHUS K
’KUBOU MPUPOJIE U YETOBEKY.

Bonpioe 3HadueHWe OWONOTHS WMEET TaKKe IS PEIICHUS BOCIUTATEIBHBIX W
pa3BUBAIONIUX 3a7a4 CPEJHEro oOIIero oOpa3oBaHMs, COLMATU3ALUUA O0YYAIOUTUXCS.
Wzydenne Owosnoruu oOecrneunBaeT YCIOBHS JUisi (POPMHPOBAHUS HHTEIUICKTYaTbHBIX,
KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HABBIKOB, 3CTETUYECKON  KYIBTYPHI,
CIIOCOOCTBYET HWHTETPallid OMOJOTUYCCKUX 3HAHWUN C TPEJCTABICHHUSIMH W3 JPYTUX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpaduu. HazpanHbie
MOJIOXKEHUSI O TpeJHa3HaYeHUU yueOHOro mpeaMera « bruonorus» cocTaBuin OCHOBY AJIs
OTpEJeNICHUsT TOJIXO0J0OB K OTOOpY W  CTPYKTYPHPOBAaHHUIO €ro  COZICpIKaHUS,
MPEJICTaBICHHOTO B MMPOTrpaMMe 1o OMOJIOTHH.

Ot6op conepxanusi yueOHoro mnpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMHI KyJIbTypOCOOOPA3HOrO MOJAX0J]1a, B COOTBETCTBUU C KOTOPHIM
oOyJaromuecss JOHKHBI OCBOWUTH 3HAHWUS M YMEHUS, 3HAYMMbBIC I (OPMHUPOBAHUS
oOmieit KynbTyphl, ONpPENeNsSIoNIe aJeKBaTHOE MOBEJCHHUE YelIOBEKa B OKpYIKarolen
MPUPOJTHON cpefie, BOCTPEOOBaHHBIE B TIOBCETHEBHOW JKM3HU M MPAKTHUYECKOM
nesitenbHOCTH.  Ocoboe MecTo B ATOM CHUCTEME 3HAaHUW 3aHUMAIOT DJIEMEHTHI
coJlep)KaHMsI, KOTOpPBIE CIy’)KaT OCHOBOH i (OpPMHpPOBAHUS TPEICTABICHUN O
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa M IIEHHOCTHBIX OPHEHTAIMIX
JUYHOCTH, CIIOCOOCTBYIOIINX TYMaHHU3aIIUNU OMOJIOTHYECKOT0 00pa30BaHuUs.

CTpyKTypHpOBaHHE COJIEpKaHUs yueOHOTO MaTepuaia B IporpaMMe o OMOJIOTUr
OCYIIIECTBIICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTJIMYUTEIbHBIX
OCOOCHHOCTAX KUBOM NPUPONBI, O €€ YPOBHEBOW OpraHuM3aluu W HBoionuu. B
COOTBETCTBUHM C OTHUM B CTPYKType ydeOHoro mpenmera «buonorus» BBIICICHBI
Ceyrole cojaepkarenbHble JuHUM: «buomorus kak Hayka. MeToIbl HAy4yHOTO
no3HaHus», «KieTka kak Owonormdeckas cucrema», «OpraHu3M Kak OHOIOTHYECKas
cuctemay, «CrucremMa W MHOTrooOpa3ue OpPraHMYECKOTO MHpay», «IBOJIOIUS KUBOU
IPHUPOJIBI», « IKOCUCTEMBI M TPUCYIITUE UM 3aKOHOMEPHOCTH.

[{enp n3ydenus yuebHoro npeameta «buonorus» Ha 6a30BOM ypoBHE — OBJIA/ICHUE
OOyJaOIMUMHCS 3HAHUSAMH O CTPYKTYPHO-(QDYHKIIMOHAIBHOW OpTaHMU3AIMH KUBBIX
CHUCTEM pa3HOr0 paHTra W MNpUOOpPETeHHE YMEHUU WCIOJIb30BaTh 3TU 3HAHMS IS
TPaMOTHBIX JICUCTBHIA B OTHOIIEHUU OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3THIHBIX
YKU3HEHHBIX MPOOIIEM.

JocTmkeHue 1enu u3ydeHus: yueonoro npeamera «buosiorus» Ha 6a30BOM YpOBHE
o0ecreynBaeTCs pelIeHUEM CICTYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHKCS CHCTEMbI 3HAHUN O OMOJIOTMYECKUX TCOPHUSIX, YUCHHUSX,
3aKOHaxX, 3aKOHOMEPHOCTSX, THUIOTe3aX, NpaBWIAX, CIYXKalldX OCHOBOW ISt
dbopMUpOBaHUS TPEACTABICHUA O €CTECTBCHHO-HAYYHOW KapTHHE MHpPA, O METOJax
HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTO00pa3uu U OCOOCHHOCTSIX )KMBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3allM{, BBIAAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX HCCICAOBAHHUIX B
OMOoJI0THH,

dbopmupoBanre y OOydalomUXCs TMO3HABATEIbHBIX, WHTEIUICKTYAIbHBIX U
TBOPUYECKHUX CIOCOOHOCTEH B MPOIECCE aHAM3a JAHHBIX O MyTSIX Pa3BUTHSA B OMOJOTHU
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HAyYHBIX B3IJISI0B, UACH M TMOAXOJOB K HM3YUYEHHIO KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3aluy;

CTaHOBJIEHUE y 00yd4aroumxcs o01mend KyiabTyphbl, (YHKIHOHAIBHONW TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBICHATh M OLIEHMBATh SIBJICHHUS OKPYXKAIOIIETO MHpa KUBOU
IPUPO/IBI HA OCHOBAaHUU 3HAHUHN U OIBITA, MOJYYSHHBIX MPU U3YUSHUH OUOJIOTUH;

dbopmupoBaHue y  OOydarOmIMXCsl  yMEHUW  WJUIIOCTPUPOBATh  3HAUYCHUE
OMOJOTrMYEeCKUX 3HAaHUW B TMPAKTHUYECKOW JIEATETbHOCTH YeJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIUHCKUX TEXHOJIOTUHN U arpOOMOTEXHOJIOT Ul

BOCIIUTaHHE YOEXKJAEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM >KUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUSI STUYECKUX HOPM
MIpU IPOBEICHUHN OMOJOTUUECKUX UCCIICIOBAHMI;

OCO3HAHME IIEHHOCTH OWOJOTMYECKMX 3HAHUW N7 TOBBIINICHUS  YPOBHS
AKOJIOTUYECKOU KYJIbTYPHI, JUIsl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpPUMEHEHHE MPUOOPETEHHBIX 3HAHUM W YMEHUW B IOBCEJHEBHOM XU3HU IS
OIICHKH TOCJTEACTBUNA CBOEU IEATETbHOCTH MO OTHOIICHUIO K OKpPYXaIoIIel cpee,
cOOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME U COONIOJEHUE Mep MPOPHUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOmiero o6pazoBanusi «buonorus», usyyaemas Ha 0a30BOM
YpOBHE, SBIsI€TCS OO0sS3aTeIbHBIM Y4YEOHBIM MPEIMETOM, BXOIAIIMUM B COCTaB
npeaIMeTHOM o0sactu «EcTecTBeHHO-HAyYHBIE IPEAMETHD.

Jns u3ydeHus: Omoyiorud Ha 0a30BOM YpPOBHE CPEAHETO OOIIETO 0O0pa30BaHMS
otBoamTcs 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Hemenio), B 11 kimacce —34 gaca (1
4ac B HEJEIO)



Conep:xanne o0yuenus 10 knace

Tema 1. buoJiorus Kaxk Hayka.

buonorust xkak Hayka. CBA3b OHOJIOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMH HayKaMu, ¢uinocoduelt, STUKON, SCTETUKON U mpaBoM. Poib
Ouonoru B (OPMHUPOBAHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
OMOJIOTrMYECKUX HAYK.

MeToapl MO3HaHUSA KUBOM MNpUPOAbl (HAOIIOIEHUE, SKCIEPUMEHT, OIHCAaHUE,
U3MepeHue, Kiaccupukanus, MoIeTUpOBaHNe, CTATUCTHYECKAst 00paboTKa TaHHBIX).

JdeMoHcTpauum:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, /Jx. Yorcon u ®@. Kpuk.

Tabnuel u cxembl: « MeTOIbI TO3HAHUS KUBON TPUPOJIBI.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

[TpakTuueckas padora Ne 1. «Mcnonb3oBaHue pa3IuyHBIX METOJOB MPU U3YUYCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cUCTeMbI M UX OPraHU3al M.

Kupwie cucteMbl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTauyue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MTPUPOIBI.

CpoiicTBa OMOCHCTEM U HX pa3HOOOpa3ue. YPOBHU OpraHu3allid OUOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIW, IOMYJIALMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOreoLeHOTHYECKHIT), OMOC(epHBIi.

JleMoHCTpaum:

Tabnuuel 1 cxembl: «OCHOBHBIE IPU3HAKU KU3HWY», « Y POBHU OpTraHU3ALUU KUBOU
PUPOIBI».

O6opynoBanue: Mmojens Mosekybl JJHK.

Tema 3. XuMu4ecKknil COCTAB U CTPOCHHE KJIETKH.

XUMUYECKUNA COCTaB  KJIETKH. XHUMHYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JIEMEHThI. Boga n MuHepanbHbIe BEIIECTBA.

@DyYHKIIMY BOJIBI U MUHEPAJIbHBIX BEIIECTB B KileTke. [loanepxanne 0CMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3amMeHumble W 3aMEHMMBbIE aMHHOKHUCIOTHI. AMUHOKHUCIOTHBIM COCTaB. YpPOBHU
CTPYKTYpBbI OCIKOBON MOJEKYNbl (MIEpBUYHAS, BTOpUYHAS, TPETUYHAS M YETBEPTUUHAS
CTPYKTypa). XuMudecKkue cBoicTBa 0enkoB. buonornueckue GpyHkimu O0EiIKoB.

®epMeHThl — Ouosiornueckue kartanuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
1eHTp, cyocrpatHas cnenuduaHocts. Kopepmentsl. Butamunbl. Otianuus GpepMeHTOB
OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBonpl: MOHOcCaxapuabl (TIIOKO3a, pub03a M J1€30KCUpub03a), AnucaxapHibl
(caxapo3a, 1aKT03a) ¥ NoJucaxapuisl (Kpaxma, TNIMKOreH, 1ejuono3a). buonornyeckue
(GyHKINU yTIEBOAOB.

Jlunuael: TpUrauuepubl, pocoaunuabl, crepousl. ['uapopunbHO-ruapoPoOHbIe
cBoiictBa. buonornyeckue ¢ynkiuu nunuaoB. CpaBHEHHE YIIEBOJIOB, OEITKOB U
JUTIAI0B KaK UCTOYHUKOB SHEPTHH.



Hyxnennossie kucnorsl: JJHK n PHK. Hykneornasl — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Ctpoenune u ¢pynkuuu JJHK. Ctpoenne n pynkinuu PHK. Buner PHK. ATO®:
CTpOeHHE U (PYHKIUH.

[uronorust — Hayka o kierke. Kinerounas Teopusi — mpuMep B3auMOIEHCTBUS UAEH
1 (aKTOB B HAYYHOM MO3HAHUHU. MeTO/1bl U3YUYEHHUS KIIETKH.

Knerka kak nenoctHas skuBasi cuctema. OOuue NpHU3HAKU KIETOK: 3aMKHYTas
HapyxHasi MeMmOpana, monekynsl /JIHK kak renmernueckuii anmapar, cucreMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHYecKass M IHpokapuoTudeckas. OcCOOEHHOCTH CTPOEHUs
npokapuoTHueckon kietku. Knetounas crenka Oakrepuii. CTpoeHHE 3YKapHOTHYECKON
kJeTKkd. OCHOBHBIE OTJIMYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJIETOYHAs CTEHKa, TIJIMKOKAJIUKC, HUX
byakumnu. Ilnazmarndeckas memOpana, e€ cBoiicTBa W (pyHkiuu. lluTtomnmasma u e
opranouasl. OpgHomeMOpanusie opranouasl kierku: OIIC, ammapar [Nonbmxw,
mu3ocoMbl.  [lomyaBTOHOMHBIE  OpraHOMABl  KJIETKH: MUTOXOHJIPUHU,  IUIACTHBIL.
[IpoucxoxaeHue MUTOXOHAPHM U acTul. Buasl mactua. HememOpaHHbIie OpraHou bl
KJIETKUA: PUOOCOMBI, KJIETOYHBIA IEHTpP, HEHTPHOIH, PECHUYKH, XIYTUKH. DYHKIUU
OpPraHOUJOB KJIETKH. Brirrouenus.

SAnpo — perynsaropHslid 1eHTp kieTku. CTpoeHue sjapa: saepHas 000J0uKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIecTB B KIIETKE.

JdeMoHcTpauum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Inetinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. @pankinn, K. M. bap.

Huarpammel: «PacnpeznesieHHe XHMHUYECKUX 3JIEMEHTOB B HEXHBOW IPUPOIEY,
«PacnpenenieHre XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOLIE.

Tabnmuuet u  cxembl: «llepumomuueckas TabmUIa XUMUYECKUX DIEMEHTOBY,
«CTtpoeHune MoJekyinbl Boabl», «buocunTes Oenkay, «CTpoeHHe MONEKYJbl OeiKay,
«Ctpoenue pepmenrta», «Hykmennosbsie kuciaotel. JIHK», «Ctpoenne monekynsr ATDy,
«CTpoeHHE JYKApPUOTUYECKON KIETKM», «CTpoeHue XKUBOTHOM KieTkn», «CTpoeHue
pacTUTeNbHON KIETKW», «CTpOEHHE MNPOKAPUOTUYECKOM KIeTKn», «CTpoeHue sapa
KIIETKW», «YTIIEBOAB», «JIunuas».

O6opynoBaHue: CBETOBOM  MHKPOCKOI, 00OpyJdoBaHHE IJisi  IPOBEICHUS
HaOJII0IEHN I, U3MEPEHUH, IKCIEPUMEHTOB, MUKPOIIPENApaThl PACTUTENbHbIX, 3)KUBOTHBIX
U OaKTepUaTbHBIX KIETOK.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

Jlaboparopnas padora Ne 1. «3ydyeHne kaTaIuTUYECKON aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMusIa3bl WK KaTajaasbl)y.

JlaGopatopnast pabota Ne 2. «M3y4yeHne cTpoeHUs1 KIETOK PACTCHUM, )KUBOTHBIX U
OakTepuil o1 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCaAHUE.

Tema 4. ’KuzHeaessTeJbHOCTDh KJIETKH.

OOmeH BeliecTB, WJIM MeTa0OMU3M. ACCUMWISAIMUS (IJIAaCTUYECKUN OOMEH) u
TUCCUMWISIHS  (PHEpreTHUecknii oOMEH) — JIBeé CTOPOHBI €IWHOTO Ipoliecca
Metabonu3zMa. Pojb 3aKOHOB COXpaHEHMs] BEUIECTB W OSHEPIMM B IOHUMaHUU
MeTaboIM3Ma.



Tunel oOMeHa BemiecTB: aBTOTPOHBIM U TerepoTpodHbi. Pons depmeHTOB B
oOMeHe BeIleCTB U MPEeBpaleHUN SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBast m TemHOBas (aspl ¢orocunreza. Peakunu (ortocuHTe3a.
OddextuBHOCTh (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3a ISl )KU3HU Ha 3emiie. BiausiHue
yCJIOBUHM cpenbl Ha (OTOCHMHTE3 M CIOCOOBI TOBBIIIEHUS €Tr0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHUII.

XeMocHuHTe3. XeMOCUHTE3UpYIoLue OakTepun. 3HaUCHUE XEeMOCUHTE3a JIJISl )KU3HU
Ha 3emuie.

DHepreTuyecknuii OOMEH B KIeTKe. PaciernieHue BelIecTB, BBIACICHHE U
aKKyMYJIUPDOBaHUE SHEPrMM B KIETKE. ODTalbl HEpreTudeckoro oOmeHa. [ mukomnms.
bpoxenne u ero Buubl. KHCIOpOAHOE OKHUCIECHHE, WIH KIETOYHOE [IbIXaHUE.
OxkucnurenpHoe pocopunupopanue. DPHEeKTUBHOCTb IHEPTETHUECCKOTO OOMEHa.

Peakiun matpuyHoro cuHTe3a. I'eHetndeckas nHpopmanus u JJHK. Peammsanus
reHeTu4eckoi wuH(opManuum B KieTke. [‘eHeTHMueckuii KOA W €ro CBOWCTBA.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. Tpancnsauus — OuocunTte3 Oenka. DTambl
TpaHcasauuu. KoaupoBanne aMuHoKucioT. Poiib pubocom B OnocuHTe3€e Oelka.

Hexknerounsie ¢opMmbl xu3Hu — BHpychl. Mcropust otkpeitus BupycoB (/. .
NBanosckuit). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IMKIJIa BUpycoB. bakrepuodarmu.
bone3nn pacreHuid, XKUBOTHBIX U YEJIOBEKAa, BbI3bIBa€Mble BHpycaMu. Bupyc
UMMYHOJe(UIIMTa YeTTOBEKA

(BHUY) — Bo3oymutens CITM/la. OOpaTHast TpaHCKPHIIIHS, peBEpTa3a U HHTETpasa.
[TpodunakTrka pacpocTpaHeHHs] BAPYCHBIX 3a00JIEBAHUM.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbuos, /J[. . BanoBckuit, K. A. Tumupsses.

Tabmumelr w  cxembl: «Tunbel muTasus», «Merabomu3sm», «MHUTOXOHIPHUSY,
«JHepreTrueckuit  oomen», «Xmoporact», «®PotocuHTe3», «Ctpoenne JHK»,
«Ctpoenne u (QyHkumoHupoBanue reHa», «CuHTe3 Oenka», «['eHeTHyecKui KOIY,
«Bupyce», «bakrepuodparn», «CrtpoeHune u xu3HeHHbIM 1ukn Bupyca CIIN/a,
6axtepuodara», «Pemnukarus JJHK».

O6opynoBanue: wmonenu-anmiukanun «Yasoenne JHK wu  Tpanckpummmsy»,
«buocunres 6enka», «CTpoeHHe KICTKH», Mojieab cTpykTyphl JJHK.

Tema S. PazMHOKeHMe U MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KrneTounslii 1K1, WK )KU3HEHHBIA UK Ki1eTku. MaTepdasza u mutos. IIporeccsl,
nporekaromue B uHTepdaze. Permkanus — peakuust marpuyHoro cunrteza JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIH HaOOp — KapuOTHI. JIMIUIOWIHBIN W TaluIOWUTHBIN
XpPOMOCOMHBIE HaOopbl. XpoMmatunbl. [luToNOrMYecKkre OCHOBBI PA3MHOXEHUS W
VH/IUBUYaJIbHOT'O Pa3BUTHUS OPraHU3MOB.

Henenne knetkn — muto3. Craauu mutosa. [Ipoieccel, mpoucxoasinre Ha pa3HbIX
CTaJIUsIX MUTO3a. bBUOIOrHYeCKHil CMBICT MUTO3A.

[IporpamMmmupyemas ru6esb KJIETKH — aromnTo3.

®opmBl pa3MHOXKEHHsI OPraHM3MOB: O€cCIoioe W TMoJIoBoe. Buasl Oecmosnoro
pa3MHOXKEHMS:  JIEJICHME  HAJBOE, I[MOYKOBAHUE OJHO- W  MHOTOKJIETOYHBIX,



CIIOpooOpa3oBaHuEe, BEreTaTUBHOE pa3MHOXKEeHHE. VCKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHM3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOJIOTO.

Meiio3. Craguum wmeio3a. IIporecchl, npoucxoAslMe Ha CTaguax Meho3a.
IToBenenne xpomocoMm B Menosze. KpoccuHroBep. buosnornueckuidi CMbBICT W 3HAYEHHUE
Meno3a.

["ameTorene3 — mporecc oOpa30BaHMS TMOJOBBIX KJIETOK Yy >KHUBOTHBIX. [lojoBbIE
JKEJe3bl: CEMEHHUKH M sSMYHUKU. OOpa3oBaHUE W Pa3BUTHE TMOJIOBBIX KIETOK — TaMeT
(cmepmaro3ous, siilekiieTka) — crnepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS
AULIEKIIETOK U criepMaTo3onoB. OmionorBopenue. Ilaprenorenes.

NunuBuayaapHOE  pa3BUTHE (oHTOTEHE3). OMOpUOHAIBbHOE  pa3BUTHE
(oMOpuoreHe3). Jrtanbl AMOPUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX IKUBOTHBIX:
npoOiieHue, racTpyisiius, opraHorese3. IloctamMOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPUOHATILHOTO Pa3BUTHUSA: MPAMOE, HETpAMOe (JTUYMHOUYHOE). BnusHue cpenbl Ha
pa3BUTHE OPTraHU3MOB, (DAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIEC YPOICTBA.

Poct n pa3Butne pacrennii. OHTOT€HE3 HBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpauum:

Tabmuuet u  cxeMbl: «®OpMbI  pa3MHOXKEHHS  OpPraHu3MoBy», «JlBoitHOe
OTUIOJJOTBOPEHHE Y ILIBETKOBBIX pacTeHuil», «BereratnBHOE pa3MHOXKEHHE PACTEHUI,
«/lenenne kietrku Oaktepuit», «CTpoeHHE TOIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBDY,
«Knerounsi nukny, «Pemmukanus JJHK», «Mutosy, «Meito3y», «IIpsmoe u Henpsimoe
pazButue», «l'ameToreHes y MIEKONUTAIONIMX U 4YeloBeKa», «OCHOBHBIE CTaauu
OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKpOIpenapaThl «CrniepMato3ousl
MJIEKOIIUTAIONIETO», «SlilekneTka wmiekonuTaromero», «KapuokuHes B KiIeTKax
KOpeIlIKka JiyKa», MarHuTHas MoJejb-anruiukanus «J/lenenue knetkw», moxaens JIHK,
MojieTb MeTada3HON XPOMOCOMBI.

JlaGopaTopHble M MpaKTHYEeCKHe PadoThI:

JlaGoparopnas pabota Ne 3. «HaGmroneHrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

JlaGoparopnas padora Ne 4. «/3ydyeHue CTpOCHHs MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpEenapaTax.

Tema 6. HaciencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

IIpenmeT m 3amaum reHeTuku. Mcropus pa3BUTHsS T€HETUKU. Posib LUTOJIOTMU U
AMOPHUOJIOTUM B CTAHOBJICHWU TCHETHKU. BKiaa poccHCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToabl TEeHEeTUKH (THOPUAOJIOTUYECKUHM, IMTOTCHETUYECKUA,
MOJICKYJISIpHO-TeHeTH4Yeckuii). (OCHOBHBIE TEHETHYECKUE TOHATUA. | eHeThyeckas
CHUMBOJIMKA, UCTIOJIb3yeMasi B CX€MaxX CKpelMBaHUMH.

3aKOHOMEPHOCTH HACJICIOBaHMsI TPU3HAKOB, YyCTaHOBIeHHble [. Menaenem.
MonorubpuaHoe CKpenmBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB TEPBOTO TOKOJIEHUSI.
[IpaBuno qoMUHUpPOBAHUA. 3aKOH PACIICTUICHHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI raMer.
[TonHOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JurunbpunHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOIO HACJIEAOBaHUS IPU3HAKOB.
[[uToreHEeTUYECKUE  OCHOBBI  JWTHOPHUIIHOTO  CKpEHIMBAHUSA.  AHaIM3UPYIOIIEEe
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cKpeluBaHue. Vcmosib30BaHHWE aHANM3UPYIOIIETO CKPEUIMBAHUS IS ONpEAeIICHUs
TeHOTHUIa 0COOH.

CuenieHHoe HacnefoBaHue Ipu3HakoB. Pabora T. Moprana no cUENIEHHOMY
HacJeq0BaHUIO reHoB. Hapylienue crienieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpomMocoMHasi TEOpHUsl HACJIEICTBEHHOCTH. | e HeTHUeCKue KapThl.

'enetnka mnona. XpOMOCOMHOE OMNpeneieHue IMona. AYTOCOMBI M TOJOBBIE
XpoMocoMbI. ['oMoraMeTHbie U reTeporaMeTHble OpraHu3Mbl. HacienoBanue npusHaKkoB,
CLEIJIEHHBIX C MOJIOM.

N3menunBocTh. Bubl N3MEHUUBOCTH: HEHACTEICTBEHHAS U HacleCTBeHHas. Poib
cpelbl B HEHACIEACTBEHHOM W3MEHYMBOCTH. XapaKTepUCTUKA MOJIUDUKAITMOHHON
W3MEHYMBOCTH. BapuanmoHHBIN psAx W BapuanuoHHas KpuBasi. Hopma peaknuun
npu3Haka. KonnuecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MOIU(PHUKAITMOHHONW U3MEHUNBOCTH.

HacnenctBenHnasi, wWiM  T€HOTUIIMYECKas, HM3MEHUMBOCTh. KoMOMHATHBHAs
U3MEHYUBOCTh. Mel03 M MOJOBOW MPOIecC — OCHOBAa KOMOWHATUBHON H3MEHYHBOCTH.
MyrtauronHass u3MeHUMBOCTh. Kiaccudukanuss MyTauuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHbele. YacTtora © TOpUYMHBL MyTanuid. MyTareHnele  (akTopbl.  3aKOH
TOMOJIOTHUYECKHUX PSAJOB B HacaeAcTBeHHOM n3MeHunBoct H. 1. BaBumosa.

BuesnepHas HaciIe1CTBEHHOCTh U U3MEHUYUBOCTD.

I'eneruka venoseka. Kapuorum yenoBeka. OCHOBHBIE METO/IbI TEHETUKHU YEIIOBEKA:
reHEaIOTUYECKUN, OJM3HEIOBBINA, IUTOTCHETUYECKUH, OMOXUMUYECKUH, MOJIEKYJISIPHO-
TE€HETUYECKUM. CoBpemeHHOE oTpe/ieNIeHHE TeHOTHIIA: MOJITHOTEHOMHOE
CEKBEHHUPOBAHUE, TE€HOTUIIMPOBAaHHE, B TOM uucie ¢ mnomouipto [II[P-ananu3a.
HacnencTBennble 3a001eBaHus Y€I0BEKa: T€HHBIC 00JI€3HHU, 00JE€3HU C HACJICICTBEHHOMN
MPEIPacoOKEHHOCTBIO, XpOMOCOMHBIE Oosie3HH. ComaThueckrue M TI'eHepaTUBHbBIC
myTanuu. CTBOJIOBbIE KIETKU. [IpuUHIUIBI 370poBOrO0 00pas3a >KU3HU, AUATHOCTHUKH,
npoQUIAKTUKK M JICUEHUS  TIEHETHMYEeCKMX  Ooyie3He. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKON T€HETUKH B MPEJOTBPAIICHUU U JCYCHUHU
TeHETUYECKUX 3a00JIeBaHUI YeIIOBEKA.

JleMoHCTpauMm:

[Toptpetsr: I. Mennens, T. Mopran, I'. ne ®pusz, C. C. YUerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabnmuier 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 IUTOTCHEeTHYecKas
OCHOBa», «3aKOH paCHICTUICHUS U €ro IUTOTCHETHUYECKas OCHOBa», «3aKOH YHMCTOTHI
ramer», «JlurnbpumHoe ckpemmBaHue», «lluTomornueckue OCHOBBI AUTHOPHUIHOTO
CKpeIIMBaHusD», «Meno3y, «B3auMoielicTBUE aJUIeNIbHBIX T€HOBY, «I €eHETUYECKHE KapThl
pacTeHui, IKUBOTHBIX M  4YeJoBeKa», «l'eHeThka ToJa», «3aKOHOMEPHOCTHU
HacJIe0BaHUs, CIICTUICHHOTO C MOoJoM», «KapuoTHIbl YeloBeKa U KUBOTHBIX», «Bubl
U3MEHUUBOCTHY, «MoaudukanuoHHas HW3MEHYMBOCTHY», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpynn KpoBu», « MyTalimoHHAasE U3MEHYUBOCTHY.

O6opynoBanue:  MOJeNH-ammiIukanuu  «MOHOTHOpUIHOE  CKpEIIMBAHUEY,
«HenonHnoe nomuHupoBaHuey, «Jlurubpuanoe ckpemuBanuey, «llepekpéct xpomocom,
MUKpPOCKOT U MuUKpompemnapaT «Jlpozodunay (Hopma, myranuud (HOpMBI KPBUILEB U
OKpacku Tena), repdbapuit «I'opox moceBHOM».

JlaGopaTopHble M IpaKTHYeCKHe padoThI:
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Jlaboparopnast pabora No 5. «lM3ydyenwme pe3yabTaTOB MOHOTUOPHIIHOTO U
JUTHOPHUIHOTO CKPEIIUBaHUS y IPO30(UIIBI Ha TOTOBBIX MUKpOIpErnapaTaxy.

Jlaboparopnast pabora Ne 6. «U3yueHume MoauPUKAMOHHOW W3MEHYMBOCTH,
IIOCTPOEHUE BapUAILMOHHOTO PsIIa U BapUAILMOHHON KPUBO».

Jlaboparopnast pabora Ne 7. «AHanu3 MyTauuid y Jpo30(Hibl Ha TOTOBBIX
MUKpOIIpEenapaTax.

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MpoIecc. 3apOXKICHUE CEJIEKIUN U JOMECTUKAIUA. Y YeHne
H. 1. BaBwioBa o 1ieHTpax MPOUCXOXKICHUSI U MHOr0OOpa3usi KyJbTYPHBIX PAaCTEHUH.
LleHTpBI MPOUCXOKIECHHS TOMAIIHUX )KUBOTHBIX. COpT, MOpOAA, IITAMM.

CoBpeMeHHbIE METOABI CeJeKIMH. MaccoBbId U HMHANBUIYAIbHBIH OTOOPHI B
CEJeKMM pacTeHHii H JKUBOTHBIX. OIEHKa JKcTepbepa. bin3kopoacTBEeHHOE
ckpemmBanue — MHOpuAUHT. Yucras nuHus. CkpelmBaHrue YUCTHIX JuHUM. ['eTeposuc,
win tudpunHas cwia. HepojacTtBeHHoe ckpenuBanue — aytOpuaunr. OtnanéHHas
ruOpuanzanus u e€ ycnexu. MCKycCTBEHHBI MyTareHe3 M MOJy4YeHHUE MOJIUIIIOU]IOB.
JlocTrXeHus CEeJIEKIIMK PACTeHHM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

broTrexHonorus Kak 0Tpaciib IPOU3BOACTBA. | '€HHAsI MHKEHEpHUs. DTallbl CO3/1aHU
pekomOuHantHol JIHK wu TpaHcrennsix opranu3moB. Kierounas uHXeHepus.
Kinerounsle KynbTypbl. MUKpPOKIOHAIBbHOE pa3MHOXEHUE pacTeHuil. KioHupoBanue
BBICOKOIIPOJIYKTUBHBIX  CEIIbCKOXO3SIICTBEHHBIX  OPraHW3MOB.  DJKOJIOTHYECKHUE U
strueckue npobaemel. MO — reHeTnuecku MOAUPHUITUIPOBAHHBIE OPTAHU3MBI.

JleMoHCTparmu:

[Toptpetsr: H. U. BaBunos, . B. Muuypun, I'. [[. Kapnedenko, M. ®@. 1BaHoB.

Tabmuipl 1 cxeMbl: kKapTa «L{eHTphl MPOUCXO0XKIEHNUS] 1 MHOTOOOpa3us KyJIbTYPHBIX
pacteHuii», «llopoabpl JOMamIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX PpAaCTCHHI»,
«Otnanénnas rubpunuzanus», «Paboter akagemuka M. ©. UBanoBay, «llonmummonausy,
«O0bekThl  OmoTexHoJorum»,  «KieTtouHble  KymbTypbl ¥ KJIOHHUPOBAHHEY,
«KoHCcTpynpoBaHue U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MYJSDKH TUIOZOB M KOPHEIUIONOB TUKHX (OPM U KYyJIbTYpPHBIX
COpPTOB pacTeHuid, repbapuii «CenbCKOX035UCTBEHHBIC PACTEHUS.
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Copaep:xkanne 00yvenus 11 KJJTACC

Tema 1. JBoIrOMOHHASE OHOJIOTHA.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OMONOTUU. BiusiHue 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa 3BoMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, TEPEXOIHbIE (OPMBL.
buoreorpaduyeckue: cxoacTBO U pazinnune payH u Gpiop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsi SMOPHOHOB pa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJIVMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX IMYyTEeH y BCeX
OpraHU3MOB.

OpomonnoHHas Tteopus Y. JlapeuHa. Ilpeanocbulkn BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAEIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

Muxkpossosrorus. [lomynsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBrxymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTallMOHHBIN
npoluecc U KOMOWHATHBHAas W3MEHUYMBOCTb. [lomMynsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3onsius 1 MUrpanusi.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBoionud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUuU. [Ipumepsr
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aAaNTALNH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MakpoaBononusi. PopMbl  3BONIONUU:  (pUIIeTUYECKAs, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxIeHHEe OT HeCIEeHHATM3UPOBAaHHBIX NpeakoB. IIporpeccupyronias
crieruanu3anys. AJanTuBHas paguarus.

JdeMoHCTpaum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabmuips! 1 cxembl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiiey», «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrtepukc», «Dopmbl  OoppOBI  3a
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOT000pa3ue COpTOB pacTECHUI,
«MHoroobpasue  mopoa  KUBOTHBIXY, «lTonynsaumnmy»,  «MyTranuoHHas

U3MEHYUBOCTHY, «ApoMopdosbl», «Uanoamantanum», «OOImas aereHepanus,
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«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema Mapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHuey, «IIpucnocoOIeHHOCT OpraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BU00OPA30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsiH, Koiuiekuusa «lIpumepbl 3aluTHBIX HMPUCIIOCOOTIEHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHUS IBOJIIOLMU», OOBbEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckass kapra wmwupa, KouleKius «DOpMBI COXpaHHOCTU
WCKOIMAEMbIX JKMBOTHBIX U pacTeHuil», Mozenb ammmukanus «llepekpéct
XpOMOCOM», BIIaXKHble Inpemnaparbl «Pa3BuTue Hacekomoro», «Pa3Burtue
JATYIIKWY, MUKpornpenapar «/[pozodpuna» (Hopma, Myrauuu (OpMbl KPbUIbEB U
OKpPACKH TeNa).

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGopatopuas padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJ€HHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHBIE TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HaydHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M mNaHcHepMus. XHUMHYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIbHOE MOATBEPKICHNE XUMHUYECKON 3BoJtolnK. HavanbHbie 3Tarbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickast dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OpPJIOBUKCKHH, CUITYPUNCKUN, IEBOHCKU, KAMEHHOYTOJIHBIN, IEPMCKHU.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo30Mckass 3pa uW €€ 1nepuoAbl: IAJICOTCHOBbIM, HEOICHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApomMop¢do3bl y pacTeHUH U
XKUBOTHBIX. [TosIBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOMoLHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYMIbl OPraHU3MOB.

DBOJIIOLIMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. Pa3BuTHe npeacraBieHuil o
IPOUCXOXKJIEHUN YeloBeka. Meroasl H3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

JBwxymue  cuibl  (pakTtopbl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTb W €CTECTBEHHBIM 0TOOp. OOmecTBeHHbIM 00pa3  KU3HM,
U3rOTOBJIEHUE OPYAUI TpyAa, MBIIIUIEHUE, PEYb.
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OCHOBHBIE CTA/IUM U BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenmoBek mnpsaMoxonsuui, YenoBek HEaHACPTAIbCKUN, YenoBek
pa3ymHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYIECTBOBAaHMsI, 00JIaCTh
pacmnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOU]IHAS
(eBpasmiickasi),  Herpo-aBcTpajoujiHas  (dKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBUSIM CYIIECTBOBaHMS. ENMHCTBO 4YEIOBEUYECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

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

Tabmuipel 1 cxembl: «Bo3nukHoBeHnne ConaHeuHOH cucTeMbl», «Pa3BuTHE
opraHuueckoro wmupa», «PactutenbHas kieTka», <« KuBOTHasi  KJETKay,
«IIpokapuotnueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJICOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YENOBeKa», «llpeBHenmue moan», «JIpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachh».

O6opynoBanue:  mymsiku — «lIpoucxoxiaeHue — dyenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIETNKUA WU
U300pKEHHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOIO YeaoBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpebna), TreoXpoHoJoruueckas TaOnumna, Koyuiekuusa «Dopmbl
COXPAHHOCTH HUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

[Ipaktuueckast padbota Ne 1. «M3ydeHue MCKOMAaEMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «DBOJIOLHS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPACBEIUECKUI My3€eil).

Tema 3. Oprann3mMbl 4 OKpYy:Kamias cpeaa.

DKOJIOTHS KaK HayKa. 3aJjau U pa3fieibl IKOJIOTUUA. METObl SKOJIOTHYECKUX
MCCIIEAOBAHNN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckne (dakTopel. Krnaccudukamus sKogorudeckux (HaKTOPOB:
abuoTudeckue, OMOTUYECKHME U aHTPOINOreHHble. JIeHCTBHE HKOJOTHMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AlGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTomepruoansm.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue (bakTOopHI. 133791051 OMOTHYECKUX B3aUMOJICCTBUU:
KOHKYPEHITUS, XUIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapasurusm, kooneparwusi,
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MyTyaju3M, KOMMEHCAJIMU3M (KBapTHUPAHCTBO, HAXJECOHMYECTBO). AMEHCAIMU3M,
HeUTpaiu3M. 3HaueHHe OMOTHYECKMX B3aUMOJEHCTBUN [UJISl CYILIECTBOBAHUS
OpPraHM3MOB B MIPUPOJHBIX COOOIIECTBAX.

OKOJOTMYeCKHe XapaKTepUCTHKH momyisiuuu. OCHOBHBIE TOKa3aTelu
NOMYJISIIMNA: YHUCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTbH, IPHUPOCT,
Murpanus. JJmHaMuka YucIeHHOCTH MOMYJISIIUN U €€ Perysiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpr u cxembl: kapTa «[Ipuponusie 30Hb1 3emmn», «Cpeasl odUTaHUsA
opranusmoBy», «®otonepuoausm», «llonmymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJISUU HHPY30puu-Ty(penbkuy, «IlumieBbie nenm».

JlaGopaTopHble U NpaKkTHYeCKUE PAdOTHI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUH W3
Pa3HBIX MECT OOMTAHUS.

JlaGoparopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeycay.

[Tpaktrueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISIUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmecTBa ¥ 3KOJI0rH4ECKHE CHCTEMBI.

CooO1miecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
IPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-nomuHaHTel. CBA3M B
OHOIIEHO3E.

DKkojoruyeckue cuctembl (9kocucteMbl). lloHsitue 00 »sKocucTeMe H
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEMIECTB U MTOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduueckne (muiLEBbIE) YPOBHUM OHKOCUCTEMBI. [luIieBble LENMH U CETH.
OcCHOBHBIE TOKa3aTeau HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHMYECKHE
nupamMubl: MPOAYKUHH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYHMBOCTb, CAMOpPETYJIALUsl, pazBuTue. CyKieccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIUCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucTteM. CoxpaHeHHe
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rno0anbHON 3KocucTeMbl. [[uHamuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOT€OXUMHUYECKUE LIUKIIBI 3JIEMEHTOB (yTiaepo/a,
azota). 30HAIBbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.
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YenoredecTBo B Onochepe 3emin. AHTpONOTeHHBIE U3MEHEHHs B Ouocdepe.
I'no0anbHbIE IKOJIOTUYECKUE POOIIEMBI.

CocyiiecTBoBaHMe PUPOJIBI U YeJI0BEYECTBA. CoxpaHnenue
O61opa3zHooOpasus Kak OCHOBa ycToW4YMBOCTU O6uochepsl. OCHOBA pallMOHATBHOTO
yIOpaBICHUS TNPUPOAHBIMU peCcypcaMd M HUX HCIOJIb30BaHME. JlOCTHXKEHUs
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumpl u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«I[Ipupoansie coobuiecTBa», «llenn nuTaHus», «IKoJOTrMYEcKas NHpPaMUIay,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO JiEca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomenos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPONOTCHHBIC  BO3JEUCTBHS HAa Ipupony», «BaxHenmme HMCTOYHHMKHU
3arpsiI3HEHHS] BO3JyXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIasi COCTABIIAIOIIAS
ouocoeps», «Pakropsl Aerpaganuu nous», «llapaukossiit adhdexT», «PakTophl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpykrtypa Ouocdepb»,
«Pacnipoctpanenue xu3HHM B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azota B IpUpOAE».

OobopynoBanue: Mojenb-anmnKanus «TunuuHele OMOLEHO3B», TepOapuit
«PacturenbHble coobmiecTBa», Komiekuuu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYyp», TrepOapuM U KOJUIEKIIMM pAcTeHUH W
KUBOTHBIX, MPHHAJICKAIINE K Pa3HBIM AKOJOTMUECKUM TpyIIaM OJHOTO BHIA,
Kpacnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pPacTeHU U )KUBOTHBIX.
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Ilnanupyemblie pe3yJibTAThbl OCBOEHHSI NMPOrpaMMbl MO OHOJIOTMH Ha 0a30BOM
YPOBHE Cpe/IHero 00111ero o6pa3oBaHusl.

Cormacao ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
oOydJalIIUMHCS  NOpPOrpaMM  CpedHero  oOumero  oOpa3oBaHMS:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS mpenmera «buomorus»
BBIJIEJIEHBl CIIEYIOIIME COCTABJISAIONIME: OCO3HAaHHE OOYYaIOIIMMHUCS POCCUICKOMN
IPpaKJaHCKOM MJAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M
CaMOOIIPEICNICHUIO, HAJIMYUE MOTHUBALIMM K OOY4YEHUIO OHOJIOTHH, IieJIEHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN IJWYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIUIUI pa3BUTUS OMOJOTUYECKOT0 3HaHUS, TOTOBHOCTb M CIIOCOOHOCTh
00y4JarImuXCcsi PYKOBOJCTBOBATHCS B CBOEH NEATETLHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TNPHUCYIIUMH CHCTEME OHOJIOTMYECKOTO O00pa30oBaHUs, HAJIUYUE
HKOJIOTHYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH >KU3HEHHBIE
TUTaHBbIL.

JlnyHOCTHBIE pE3yNbTaThl OCBOCHUS TMpeaMera «buoNOrus» JOCTUTAIOTCA B
€IMHCTBE Y4eOHON U BOCIIUTATENbHOM JAESITEIbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMHU
POCCUIICKMMH  COLMOKYJIbTYPHBIMU, HMCTOPUYECKMMH U J1YXOBHO-HPABCTBEHHBIMU
LHEHHOCTSAMM, TPUHATBIMH B OOILIECTBE MpaBUJIaMU M HOPMaMH IIOBEIECHUA U
CHOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUs, CAMOBOCIIUTAHUS U CaMOPa3BUTHS, PA3BUTHUS
BHYTPEHHEN MO3ULMUHU JIMYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY M MPABOMOPAJKY,
YeJIOBEKY TPY/a U CTapIIeMy ITOKOJICHUIO, B3AUMHOTO YBa)KE€HUs1, O0epeKHOT0 OTHOIICHHUS
K KyJbTYPHOMY HacCJIEAUI0 U TPaJuLHsIM MHOTOHAIMOHAJIBHOrO Hapoja Poccuiickoin
denepauuu, NPUPOJIE U OKPYKAKOLIEH Cpelie.

JIn4HOCTHBIE pe3yabTaThl OCBOEHHUs yueOHoro mnpenmera «buomorus» TOMKHBI
OTpakaTb ~ TOTOBHOCTb U  CHOCOOHOCTh  OOYyYalOUIMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON  BHYTPEHHEH  MO3UIMEH  JIMYHOCTH, CHCTEMOH  IIEHHOCTHBIX
OpHUEHTALUH, MO3UTUBHBIX BHYTPEHHUX yOE€XKIEHUI, COOTBETCTBYIOUINX TPATUIMOHHBIM
LEHHOCTSM POCCHUMCKOro OOIIECTBA, paCHIMPEHUE JKU3HEHHOrO OMbITa M OMbITa
NEATENIBHOCTH B TPOLECCE peaau3aldd OCHOBHBIX HAIlpaBJICHHWI BOCIUTATEIbHON
JESATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCTIUTAHMSA:

c(OPMHUPOBAHHOCTh TPAKAAHCKON MO3UIMK OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO 00I1EeCTBa;

OCO3HAHUE CBOMX KOHCTUTYLHMOHHBIX NpPaB U OO0S3aHHOCTEH, yBa)KEHHE 3aKOHA H
MPABOIOPSIIKA;
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TOTOBHOCTh K COBMECTHON TBOPYECKOW [EATEIbHOCTH MPU CO3JAHUU Y4eOHBIX
MPOEKTOB, pelICHNH Y4eOHBIX U MO3HABATENbHBIX 3a]a4, BHIMOJHEHUN OMOJIIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpEENsATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUAX HEOOXOAMUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOACH C pa3HbIMU YOEXKJICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTAMH U
COIIMAIbHBIM MOJ0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOIO BBIMOIHEHUS YYCOHBIX,
MIO3HABATENBHBIX U HCCIEA0BATENIbCKUX 3a]1a4, YBAKUTEIBHOIO OTHOIICHUS K MHEHHIO
ONIOHEHTOB MPH 00CYKJACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM IE€STENIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHHUSA:

c(OpMHUPOBAHHOCTh POCCUHCKON T'PAKIAHCKONM HWICHTUYHOCTH, MATPUOTU3MA,
YBAKEHUSI K CBOEMY HApoJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHOM, ropaoctu 3a
CBOM Kpail, cBOo PoaumHy, CBOW A3BIK W KyJIbTYpPy, MOPOIUIOE H HACTOSAIIECE
MHOTOHAaIIMOHAJIBHOTO Hapoxaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUI0O W MaMSATHUKaM MPUPOJIBI,
nocTmkeHussM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTH OIICHUBAThH BKJIAJ] POCCHUICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OWoJOTUM, TMOHUMAaHUs 3HAYEHUS OWOJOTHM B TMO3HAHWU 3aKOHOB MPHUPOIBI, B KU3HU
YeJl0BEKa U COBPEMEHHOT'O 0OIIIEeCTBa;

uaeiHas yO0exAEHHOCTh, TOTOBHOCTh K CHyXeHHMI0O u 3ammure OteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CYyABOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE JYXOBHBIX LIEHHOCTEW POCCUICKOr0 HApOaa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO TTOBEICHNS,

CIIOCOOHOCTh  OIICHMBATh CHUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCHh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH,

OCO3HAHHE JTUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIECHHE K CBOMM POAUTENSAM, CO3JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO IPUHSATUS LEHHOCTEH CEMEWHOM JKM3HM B COOTBETCTBHM C TPaAULIMSIMHU
HapoaoB Poccuy;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAs JCTETUKY OBbITa, HAY4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE SMOLMOHATILHOTO BO3/ICUCTBUS AKUBOW MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHIO B pa3HbIX BHJIAaX HCKYCCTBA, CTPEMJICHHE
MPOSIBJISATH KaueCTBa TBOPUECKOU TIMYHOCTH;

S) ¢usnyeckoro BocnuTaAHUA, (POPMHPOBAHUA KYJIBTYPbI 310POBbS U
IMOLMOHAIBHOIO 0JIATOMOJIYyYHsA:
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IOHMMaHWe U pealu3alus 370pOBOro M 0Oe30macHOro obpasa >KHU3HM (340pPOBOE
NUTAaHUE, COOJIOJICHUE TUTMEHUYECKUX MpPaBWJI U HOPM, COAJIaHCUPOBAHHBIA PEXUM
3aHATUHA U OT/AbIXA, PEryJsipHas (U3nYecKas aKTUBHOCTbH), OEPEXKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY M IICHXHYECKOMY
310pPOBBIO;

NOHMMaHHUE LEHHOCTU MpaBWJ UHAWBUIYaIbHOI'O M KOJJIEKTUBHOTO O€30MacHOrO
MOBE/ICHUS B CUTYalUAX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIIOCH;

OCO3HAHUE TIOCJIEJICTBUI U HENPUATUS BPEAHBIX MpPHUBBIYEK (YHNOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) TPyA0BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaHHWE IEHHOCTH MacTEepPCTBa, TPYI0II00HE;

TOTOBHOCTb K AaKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM UM COLUAIBHOMN
HAIPaBJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATbH U CAMOCTOSITENILHO
BBITIOJIHATD TaKyI0 JAESITEIBHOCTD;

UHTEpEC K pa3iaudHbIM cdepaM MpodecCHOHATbHOW NEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynyiiedl mpodeccuu U peaan30BbIBATH COOCTBEHHBIE
YKU3HEHHBIE IJIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSKEHUU
BCEM KU3HU,

7) 3K0JI0rM4eCKOro BOCIIUTAHUSA

HKOJIOTMUYECKH 11eJ1IecO00pa3HOe OTHOLICHHE K MPHUPOJAE KaK UCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYyILIECTBOBAHUS;

NOBBIIIEHUE  YPOBHS  OKOJOTMYECKOW  KYJIBTYphl: NpPUOOpETEHHE  OMbITa
IUTAHUPOBAHUS IOCTYIIKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHUA NIl OKPYXKaoIen
cpensl;

0CO3HaHHE II100ATBFHOr0 XapaKTepa HKOJIOTHYECKUX MpoOIeM U MyTel UX peleHHUs;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpeTaeMble NpU HU3yYEHUH OMOJOTMM 3HAHUS U
YMEHHUS TPU PEUIeHUH MpoOJieM, CBA3AHHBIX C PAI[MOHAIBHBIM MPHPOIONOIH30BAHUEM
(cobumroieHre nmpaBuIl MOBEJIEHUS B IPUPOJIE, HANIPABICHHBIX HA COXPAHEHHUE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BHUJIOB, IKOCHCTEM, Onocdephl);

AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCALIUX BPEA OKPYKAIOIMIEH NPUPOIHON
cpene, yYMEHHE NPOTHO3UPOBATh HEOJIArONpUSATHBIE HSKOJOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUN U MPEAOTBpPAlIaTh UX;

HaJIMYUE PA3BUTOTO HKOJOTMUYECKOIO MBIIIJIEHUS, 3KOJOTMYECKON KYJIBTYPHI,
OMbITa JESATEIBHOCTH HKOJIOIMYECKON HaIlpaBIE€HHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B TO3HABaTEIbHOW, KOMMYHUKAaTUBHONM M COLMAJIbHOM MpaKTHUKE, TOTOBHOCTH K
Y4acCTHUIO B IPAKTUYECKOH AESITEIbHOCTH SKOJIOTMYECKON HallpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsSI HAayKd W OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JuUajiore KyJabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHUPE;
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COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpbl Kak CpeICTBa
B3aUMOJEICTBUS MEXY JIFOJbMHU U IMO3HAHUS MUPA;

NOHUMaHue crnenuupuKd OHOJOTHMM KaK HayKd, OCO3HaHus €€ poliu B
GbOopMUPOBaHUM  PALMOHAIBHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUU  I[€JIOCTHOTO
IpeICTaBICHUS 00 OKPYXKAIOLIEM MUPE KaK O €IMHCTBE MPUPObI, YEIOBEKA U OOIIECTBA,
B TO3HAaHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U pEeHIeHHH NpoOJieM COXpaHEeHHs
MIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTUM [UJIsi COBPEMEHHON IMBUIIM3AIUU:
oOecrieueHrs] HOBOTO YPOBHS Pa3BUTHSL MEAMUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh PecypcHble MPOOJIEMBI PAa3BUTHUSL YEJIOBEUYECTBA,
MOMCKAa MYyTeW BBIXOJA M3 IVIOOATBHBIX HSKOJIOTMYECKUX MpobdiieM H o0OecredeHus
nepexoja K yCTOWYMBOMY pa3BUTHIO, PALlMOHAIIBHOMY HCIIOJIB30BAaHUIO IPHUPOIHBIX
pecypcoB U (pOPMHUPOBAHUIO HOBBIX CTAHAPTOB KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OMOJOTHYECKUX 3HAHWMA B IESIX MOBBIIICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH
(GYHKIIMOHANIBHON  TpaMOTHOCTH  oOydaromuxcsi, (QopMuUpyeMol Tpu HU3yYEHUU
OmoIoruy;

MOHUMAHHUE CYUIHOCTH METOAOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JJI aHAIM3a U OOBSICHEHUS
ABJICHUI OKPYXKAIOIIETO MHUpa U MPOUCXOJAIIMX B HEM H3MEHEHUM, YMEHUE JenaTh
000CHOBaHHbBIC 3aKJIIIOYCHUSI HAa OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JTAaHHBIX C
LEJIbIO MOTYYEHHUS! TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENBHO MCIOIb30BaTh OMOIOTMYECKUE 3HAHUS 111 PEILEHUS
npo0JieM B peaTbHBIX JKU3HEHHBIX CUTYAIUsX;

OCO3HAHUE [IEHHOCTH HAY4YHOM JI€SITEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO IEATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE;

FOTOBHOCTb M CIIOCOOHOCTh K HEMpPEPHIBHOMY 0Opa30BaHUIO M CaMOOOpPA30BaHUIO,
K aKTUBHOMY TOJTyYEHHUIO HOBBIX 3HaHUN MO OMOJIOTMH B COOTBETCTBUH C KU3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEJIMETHBIE PE3YJIBTATDBI

MeranpenMeTHble  pe3yNbTaThl OCBOEHUS ydeOHoro mpeamera «buonorusy»
BKJIIOYAIOT:  3HA4YMMbIe Uil  (OPMHUPOBAHUS  MHUPOBO33PCHHS  OOyUYaOIIUXCS
MEXIUCIUIUTUHAPHBIE  (MEXIpPEIMETHBIC) OOIEHAyUYHbIE TIOHATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOUW KapTHUHBI MUpPA U CHCIU(PUKY METOJIOB MMO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SBIECHUE, MPOIECC, CUCTEMa, HAYYHBIN
dbakT, TPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOpHUSA, HCCIICIOBaHUE,
HaOJI0/IeHNe, U3MEPEHUE, SKCIIEPUMEHT U JAPYTUX), YHUBEPCAIbHBIE yUeOHbIC ACHCTBUS
(TTo3HaBaTeIbHEIC, KOMMYHHKATUBHBIC, PETYIISITUBHBIC), o0ecreurBaroue
dbopmupoBanre (HYHKIMOHATHHOW TPAMOTHOCTH W  COLMAIBHOM  KOMIETEHIIUU
00yyJaromuxcs, CIOCOOHOCTh o0ydJaromuxcs WCII0JTh30BATh OCBOCHHBIE
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MEXIUCHUIUIMHAPHBIE, MHPOBO33DEHUECKUE 3HAHUS M YyHHMBEpCalbHble YydeOHbIE
JEUCTBUSA B IO3HABATEIbHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble  pe3yJbTaTbl OCBOEHHUS POTpaMMbl  CPEIHET0  OOIIEro
00pa30BaHus JOJKHBI OTPaXkaTh:

OgyajeHne yHUBEPCAJIbLHBIMH Y4€OHBIMH N03HABATEIbHBIMH e CTBUAMMU:

1) 6a30BbIe JJOrHYECKHE TeCTBHS:

CaMOCTOSTENBHO (POPMYIUPOBATH U AKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHMM 3HAHUN NMPHUEMBI JOTHYECKOTO MBILIUICHHS (aHAIu3a,
CHHTE3a, CpaBHEHMsI, Kiaccu(ukanuu, 0000IIeHNs), pACKPhIBaTh CMBICI OMOJIOTHYECKUX
HNOHATHM (BBIAENATh MX XapaKTepHblE NPU3HAKH, YCTAHABIMBATH CBSI3M C JIPYTUMHU
MOHSATHSMH ),

ONPENEIATh LENH ACATEIbHOCTH, 33/1aBasi MapaMeTPbl U KPUTEPHUH UX JOCTHKECHMS,
COOTHOCHTD PE3YNbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BATh OMOJIOTMYECKUE MOHATHUS AJ11 0ObSICHEHUS (PAKTOB U SIBJICHHI KUBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYXACHUs (MHIAYKTHUBHBIE, AENYKTUBHbIE, 110 aHAJIOTHUH),
BBIABIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCMAaTPUBAEMBIX  SIBJICHHUSX,
(GbopMyIHpOBaTh BBIBOJIbI M 3aKIIOUYECHHUS;

IPUMEHITh CXEMHO-MOJENbHBIE CPEICTBA U1 IPEACTABICHUS CYLIECTBEHHBIX
CBA3€H M OTHOLIEHUH B M3y4yaeMbIX OMOJIOTMYECKHX OOBEKTaX, a TAKKe MPOTUBOPEUUI
pPa3HOro poja, BBISIBICHHBIX B PAa3IUYHbIX HH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaTbIBaTh IUIaH peElIeHUs MpoOJemMbl ¢ YYETOM aHajdu3a MMEIOIIUXCS
MaTEpHUATIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JIECSITEIBHOCTb, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSIX pEalbHOr0, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE TIPU PEIIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHIE TEHCTBUS:

BJIa/ICTh HABbIKAMU Y4eOHO-MCCIIEIOBATENbCKOM M NPOEKTHOM JeATEeIbHOCTH,
HaBBIKAMU pa3pelieHusi mpo0ieM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
IIOMCKY METOJIOB PELICHHsI IMPAKTHUYECKUX 3a/ad, NMPUMEHEHHUIO PA3JIMYHBIX METOJIOB
NO3HAHUS;

MCIIOJIb30BATh Pa3JINYHbIE BUABI IEATEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMSI, €TO
MHTEpIIpeTaIy, NpeoOpa3oBaHuI0 U MPUMEHEHHUIO B yYEOHBIX CUTyallUsiX, B TOM YHCIIE
IPY CO3/1aHUU Y4EOHBIX M COIIMATBHBIX MPOEKTOB;

dbopMUpOBaTh HAy4YHBI THUN MBIIJIEHUS, BIAJETh HAY4YHOH TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSMU U METOJIAMU;

CTaBUTh M  (QOpMyIHpOBaTh COOCTBEHHbIE 3aJauyd B  oOpa3oBaTelIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUSX;
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BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBS3M U aKTyaJIM3UPOBAThH 3a]1auyy, BbIJIBUTaTh
TUNOTE3Y €€ pelieHus, HaXOJAUTh apryMEHThI JIJIsl J0Ka3aTesIbCTBA CBOUX YTBEPIKICHUIA,
3aJ1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TOJYUYEHHbIE B XOJ€ PEIICHMs 3a/laydl PE3YJbTAThl, KPUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIIOBUSX;

JTaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATH LIeJICHAIIPABICHHBIN TOMCK IEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS
B IIpo(hecCHOHANBHYIO CpeNy;

YMETh IEPEHOCUTh 3HAHUS B IIO3HABATEJIbHYI0O W NPAKTHYECKYIO 00JacTh
KU3ZHEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 001aCTEN;

BBIJIBUTATh HOBBIE UJICH, MpeIaraTh OpUTHHAIBHBIE TTOIXO0/IbI M PEIICHHUs, CTABUTh
npo0OJIeMbl U 33Ja4H, JOMYCKAOLIUE albTEPHATUBHBIE PEIICHMUS.

3) padora ¢ uH(popManHei:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HHPOpManuu (TEKCTe Y4eOHOro
ocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIOBAPAX M CIIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHamu3upoBaTh HTHPOPMALIUIO PA3TUYHBIX
BUIOB U (opM TpencTaBieHUs, KPUTUYECKH OIEHMBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aPOCHl U MPUMEHSATh Pa3JIHMYHbIE METO/bI PU MOUCKE U 0TOOpE
ounonornueckoit uHGopmaIuu, HeoOXOAMMOM /JIs BHITIOTHEHUST YU€OHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUA  WH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEpPUICHCTBOBATh KYJbTYpPY AaKTUBHOIO HCIOJIb30BAHUS Pa3IMYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMANIBHYIO (OPMY MpPEICTaBICHHS OUOIOrHYEeCKON
uH(popmanuu (CXembl, TpaduKH, TUarpaMMBbl, TAOIHIIBI, PUCYHKU U APYTOE);

MCIIOJIb30BAaTh HAYYHBIN S3BIK B KaUECTBE CPEJICTBA MpH paboTe ¢ OMOJIOrMYecKon
uHpopMalMel: NPUMEHATh XUMHUYECKHE, (U3NYECKHe W MaTeMaTHYeCKUe 3HaKd U
CHUMBOJIBI, popMyIibl, aOOpeBUaTypy, HOMEHKJIATYPY, UCIOJIb30BaTh U MPeoOpa3OBbIBAThH
3HAaKOBO-CUMBOJIMYECKHE CPEACTBA HATIISITHOCTH;

BJIa/IeTh HABbIKAMM DPACIO3HAaBaHUS M 3alIMThl MHPOpMalUU, UHPOPMALUOHHOU
0€30MacHOCTH JTUYHOCTH.

OBJajieHNe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMU /ICICTBUSIMU:

1) o6menne:

OCYILECTBIISITh KOMMYHHUKAI[MM BO BCeX cdepax KH3HH, aKTHBHO y4acTBOBATH B
JMaJIore WM JUCKYCCHH IO CYIIECTBY OOCYKJ1aeMOil TeMbl (yMEHHE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBATh CYXKJACHUS OTHOCHTEIHHO BBINOJIHEHUS MpEsiaraeMoi 3a/1a4i, YUUThIBATh
MHTEPECHI U COTNIACOBAHHOCTH MO3UIIMNA JPYTHMX YYaCTHUKOB UAIOra WK AUCKYCCUH);

pacrio3HaBaTh  HeBepOanbHBIE CpeACTBAa  OOLICHMS, TOHUMATh 3HAYEHHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CUTYallUi, YMETh
CMSTYaTh KOH(MIUKTH U BECTU IEPETOBOPHI;
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BJIAJIeTh pPa3IMYHBIMU croco0amMu OOLIEHWs W B3aUMOJCHCTBMS, IIOHUMATh
HaMepeHUs! JPYTUX JIOeH, MpOosBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECeHUKY U B
KOPpPEKTHOH (hopme (HOopMyIUpPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIB30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAasl 1eSITeJIbHOCTh:

NOHMMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U UHIMBUIYaJIbHON paOOTHI
IpU peleHUH OUOJOTrHYecKoil mpo0aeMbl, 000CHOBBIBATH HEOOXOAUMOCTh NTPUMEHEHUS
IrPYNIOBBIX (JOPM B3aMMOJICHCTBHUS MIPU PELIEHUU YUEOHOH 3a1auH;

BBIOMPATh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ yUETOM OOLIMX HHTEPECOB
Y BO3MOYKHOCTEN Ka)KJI0r0 4ieHa KOJUIEKTUBA,

IIPUHUMATh L€ COBMECTHOM JIE€ATEIbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IJIaH JIEUCTBUM, pACIPEAEIATh POJIU C YUETOM
MHEHHMH y4aCTHHUKOB, 00CYXIaTh pe3yJabTaThl COBMECTHON pabOTHI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHMKAa KOMAaHIbl B OOIIUI
pe3yJbTatT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb  HOBBIE  IPOEKTHI, OIEHMBAaTh WJAEHM C TMO3ULHUHA  HOBU3HBI,
OpUTMHAJIBHOCTH, PAKTHYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3IUYHBIX CUTYALMSX,
HPOSIBJIATH TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OgyajeHne YHUBEPCAJBHBIMH PeryJIATHBHBIMH J1CHCTBUAMM:

1) camoopranu3zanus:

MCIIOJIb30BAaTh OMOJOTMYECKHE 3HAHUS JJISl BBIABICHUS NPOOJIEM M MX pEUICHHS B
KU3HEHHBIX U yYEOHBIX CUTYAIUIX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICIOBbIE YCTAHOBKU B
CBOMX JEHCTBUAX MU MOCTYIIKAX IO OTHOLIEHUIO K KUBOM NMPUPOJE, CBOEMY 370POBBIO U
3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEIBHO ~ OCYILECTBIATH I103HABATENIBHYIO J€ATEIbHOCTb, BBISBIATH
npoOJeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEILHOMN
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH pPELIEHUs MpoOieMbl ¢ YYETOM HMMEIOIIMXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHHIA;,

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuMpATh paMKH y4eOHOT0 IPeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOpP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHWBATh MPUOOPETEHHBIN OTIBIT,

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IMUPOKON 3PYIULMUA B Pa3HbIX
o0nacTaX 3HaHUM, TOCTOSHHO TOBBIIIATH CBOW OOpa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:
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JlaBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LICIIAM;

BJIa/IETh HaBbIKAMHU I103HABATEIBHOM pe(IIEKCMM KaK OCO3HAHMS COBEPLIAEMBIX
JEACTBUM M MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHMM, UCIIOJIb30BaTh
npuEMbI peIIeKCUH [l OLIEHKH CUTYalluH, BEIOOpa BEPHOTO pELICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI W apryMEHThl JPYTHX @PU AHAIN3E PE3YJIBTATOB
NEATEIbHOCTH;

3) npuHsiTHE Ce0ST M APYTUX:

IPUHUMATh ce0sl, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apPryMEHTbl JPYTHX @pPU AHAIN3E PE3YJIBTATOB
NEATEIIbHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYTOT0 YeI0BEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTathl ocBoeHUs nporpammbel COO no Ouoniornu Ha 0a30BOM
YPOBHE BKJIIOYAIOT creuududeckue s ydeOHoro mnpenmera «buonorus» HayuyHble
3HaHMS, YMEHUS U CHOCOOBl JEHCTBUHM IO OCBOEHHUIO, WHTEpHpETaluud |
npeoOpa3oBaHUIO 3HAHWM, BUABI JEATEJBHOCTH IO MOJYYEHUIO HOBOTO 3HAHHUS U
OPUMEHEHHUIO 3HAHUM B pa3IMYHBIX YYEOHBIX CHUTyalUsAX, a TaKXKe B pealbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C Ouoznorueil. B mnporpamme mnpeamerHble
pe3yNbTaThl NPEACTaBICHBI MO roj1aM 00y4YEeHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 Knacce
JTOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHMH O MecTe M POJM OHOJOTMM B CHCTEME HAay4HOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHpPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAy4YHOMU
KapTUHbl MHpa M HAyYHOT'O MHPOBO33PEHHS, O BKJIAJ€ POCCHUHCKUX M 3apyOeKHBIX
Y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTMH, (PYHKIIMOHAILHOW IPaMOTHOCTH YeJIOBEKa st
pelIeHus KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEp)KaHWE OMOJOTMYECKUX TEPMUHOB M MOHATHM: KU3Hb,
KJIeTKa, OpraHu3M, MeTaboau3M (0OMEH BEIIEeCTB W MPEBpAIlEHUE YHEPIUH), TOMEOCTa3
(camoperynsuusi), ypOBHEBasi OpraHu3alMsl MUBbIX CHCTEM, CAaMOBOCIIPOU3BEICHHE
(penponykuus), HaCJIEACTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHUE;

yMEHHEe u3NaraTb  OHOJIOTMYECKHWE  Teopuu  (KJIETO4YHas, XPOMOCOMHas,
MyTallMOHHAs, IEHTPaJbHasl JorMa MOJIEKYJsIpHOM Ouonorun), 3akonsl (I'. Mengens, T.
Moprana, H. . BaBusnoBa) u yueHus (0 LIEHTpaXx MHOrooOpasus M MPOUCXOKICHHS
KynbTypHbIX pactenuii H. M. BaBuioBa), omnpenensTs IpaHullbl UX NPUMEHUMOCTH K
YKUBBIM CHCTEMAaM;

YMEHHE BIAJETh METOJAMH HAyYHOrO IO3HAHWS B OHOJOrMM: HAOIIOJCHHE U
ONMCAaHUE JKMBBIX CHCTEM, IPOLIECCOB U SBJICHWW, OpraHu3alus M IPOBEACHUE
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OMOJIOrMYECKOTO HKCIEPUMEHTA, BBIJIB)KEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXAY HCCIEAyeMbIMU BEJIMYMHAMHU, OOBSCHEHUE TONYYEHHBIX pE3yIbTaToB,
WCIIOJIb30BAHHBIX HAyYHBIX TOHSATHH, TEOpUU W 3aKOHOB, YMEHHE JENaTh BBIBOJLI Ha
OCHOBAHUH TOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIC NPU3HAKH BHUPYCOB, KJIETOK IPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH IPOIECCOB:
oOMeHa BEIIECTB M NPEBpAIlEHUs] YHEPTHU B KIIETKE, (POTOCHHTE3a, MIACTUYECKOTO U
HHEpreTUYeckoro OOMEHa, XEeMOCHMHTEe3a, MHUTO3a, MeHo3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHHSI, MHANBHUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

yMEHHE TMPUMEHSATh TIOJyYCHHbIE 3HAHUS JJs OOBSICHEHUS OHOJIOTHYEeCKHX
MIPOIIECCOB U SIBIICHUH, JJISI PUHSATHS MMPAKTUICCKUX PEIICHUHN B TIOBCETHEBHOM )XU3HU C
1eNbl0 o0ecrieyeHnst 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOIIUX JIOJIEH,
COONIOIEHUST HOPM TPaMOTHOTO TIOBEJACHHS B OKpYXKAIOUIEH MPHUPOTHOW cCpene,
MOHMMAaHWEe HEOOXOJAMMOCTH HCIOJB30BAHUS JTOCTHKEHUN COBPEMEHHOW OHOJOTUU U
OMOTEXHOJOTHH TS PAIlHOHAIBHOTO MPUPOIOTIOIB30BaAHHS,;

yMEHHE peniaTh >JEMEHTapHbIe TeHETUYECKHUE 3a/layd Ha MOHO- U JUTHOPUTHOE
CKpeIMBaHUE, CICIUICHHOE HAaCJIeIOBaHWE, COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUS /ISl TPeICKa3aHusl HACIeI0BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATDH J1a00paTOpHBIE M MPaKTUIECKHe padoThI, COOMIOAATh MpaBmiIa
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;

YyMEHHE  KPUTHYECKH  OIICHHUBAaTH M  HMHTECPIPETUPOBATH  HH(OPMAIUIO
OMOJIOTUYECKOTO CO/EepXKaHUs, BKIIOYAIONIYIO ICEBIOHAYYHBIC 3HAHMS U3 PA3TUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMH(OpMAlMM, HAyYHO-TIOMYJISIPHBIE MAaTEpHAaIb),
THUYECKHE AaCIEeKThl COBPEMEHHBIX HWCCJIEeNOBaHMW B  OWOJNIOTHH, MEIHUIIMHE,
OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
Onosornyeckyro WHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHITHIHBIN anmapat OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 Knacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECT€ W POJIU OMOJIOTMM B CHUCTEME HAy4YHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHWUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHHB MHUpa W HAYYHOTO MHPOBO33PEHUS, O BKJIAJIE POCCHUCKUX M 3apyOeKHBIX
Y4€HBIX-OMOJIOTOB B Pa3BUTHE OMOJOTHH, (DYHKIIMOHATIHHONW TPaMOTHOCTH YENIOBEKa ISt
peIlIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKphIBaTh COJACpKaHWE OWOJOTUYECKMX TEPMHHOB W TIOHATHH: BHII,
NOMYJISIUS, TEHOQOHMA, HBONIONUS, JABWXKYIIHME CHIbl  (QakTopbl) SBOJIONNH,
NPUCTIOCOOJICHHOCTh ~ OPTaHM3MOB, BHI000pa3oBaHME, OKOJIOTUYECKHE (aKTOPHI,
DKOCHCTEMA, TPOAYIEHTHI, KOHCYMEHThI, PEIYICHTHI, IENU MUTAHUS, JKOJIOTHYecKas
nipamuia, OuoreoreHos3, ouocdepa;

yMEHHE H3JIaraTh Ouoyiormueckne Teopuu (dBomtonmoHHas teopus Y. JlapBuHa,
CHUHTETHUYECKass TEOpHUS DBOJIOIMU), 3aKOHBI W 3aKOHOMEPHOCTH (3apOABIIICBOTO

26



cxoactBa K. M. bapa, dyepenoBanus riaBHbIX HampaBjieHUW U nyTed sBoonuu A. H.
CeBeprioBa, yuenuss o Ouocdepe B. WM. Bepnaackoro), ompenensiTh TpaHUIBI HUX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIIAJIeTh METOJaMU HAy4YHOTO TIO3HAHHS B OWOJIOTMH: HAOMIOACHHE U
OMHMCAHUE JKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUM, OpraHu3alus ¢ MPOBEACHUE
OMOJIOTMYECKOTO HKCIMEPUMEHTA, BBIJIBI)KEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXJY HCCIECIYEeMbIMU BEIUYMHAMHU, OOBSICHEHHUE TOJYYEHHBIX PE3YIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TOHSATUHN, TEOPUU M 3aKOHOB, YMEHHE JeaTh BHIBOJBI Ha
OCHOBAHUU TMOJYYEHHBIX Pe3yJbTaTOB;

YMEHHE BBIJICIATH CYIIECTBEHHbIE MPU3HAKU CTPOCHUSI OMOJIOTHUYECKUX OOBEKTOB:
BUJIOB, TMOMYJSLUNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
oTOOpa, BUI000pa30BaHuUsI, TPUCITOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTHUECKUX
(dbakTOpoB Ha OpraHU3MBI, IEpPEHOCa BEIIECTB W TMOTOKAa JHEPTHH B JKOCHCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHHI B HKOCHCTEMAaX CBOEM MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOreOXMMHUYECKUX ITUKIIOB B Onochepe;

yMEHHE TPUMEHSTh TIOJYYCHHBIC 3HAHUA [JI1 OOBACHEHHUS OMOJOTHYECKUX
MPOIIECCOB U SIBIICHUH, JJI MPUHSATHUS MPAKTUYECKUX PEIICHUN B TIOBCETHEBHOM XKU3HU C
1eNnblo obecrieyeHnst 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPY’KAIOLIUX JIIOJIEH,
cOoONIOZICHUST HOPM TPaMOTHOTO TIOBEJIEHHUS B OKpPYXAloIIel MNPUPOIHON cpele,
MOHUMaHUE HEOOXOJMMOCTH MCIOJIb30BAaHUS JOCTIKEHUM COBPEMEHHON OMOJIOTHU IS
paIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh 3JEMEHTApHbIE OHOJIOTHYECKUE 3aJa4yH, COCTABISATH CXEMBI
NepeHoca BEUIECTB U SHEPIUH B IKOCUCTEMaxX (LIEMH MUTAHUS);

YMEHHUE BBITIOTHATh JTa00OpaTOpPHBIC U MPAKTUYECKUE pabOThl, COONIOAATH IpaBuia
npu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YyMEHHE  KPUTHYECKH  OIICHHUBATH M  HMHTCPIPETHPOBATH  HHQPOPMAIUIO
OMOJIOTUYECKOTO COJEpX aHUS, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS M3 PA3ITMUHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMHQOpMAlMU, HAYyYHO-TOMYJISIPHbIE MAaTEpHalbl),
paccMaTpuBaTh TII0OATBHBIE YKOJIOTHYECKHE MPOOJIeMbl COBPEMEHHOCTH, (POpMHUPOBATH
M0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHs, 0000IIast
Ouonornueckyr0 MH(pOpMaLUI0 U3 HECKOJBKUX HCTOYHHKOB, IPAMOTHO HCIOJIH30BaTh
NOHITHIHBIN anmapat OMOJIOTHH.
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Temarnueckoe mianupoBanue 10 KJIIACC

Ne
n/
n

HaunmenoBanue
pa3zie/ioB

buosorus kak
HayKa

KoanuectBo

4acoB
Bceer Ip.

0 pao.

MoayJib mporpaMMbl BOCIUTAHUSA
«YueOHas1 1eATEeIbHOCTh)»

MaKCUMaJbHOE UCIOJIb30BaHNE
BOCIUTATENbHBIX BO3MOXHOCTEH
CoJIep:KaHUs YU€OHBIX MTPEIMETOB AJIs
dbopMupoBaHUs y 00yUAIOIIUXCS
POCCHUNCKHX TPaJIUIMOHHBIX TyXOBHO-
HPABCTBEHHBIX U COLUOKYIBTYPHBIX
LIEHHOCTEMN, POCCUHUCKOTO
HCTOPUYECKOTO CO3HAHMS Ha OCHOBE
HMCTOPUYECKOTO TTPOCBEIICHUS;

JKuBbIe cUCTEMBI 1
WX OpraHu3aIus

COOTBETCTBYIOIIETO COJIEPIKAHUS YPOKOB,

3aJlaHu#, BCIOMOTaTeJIbHBIX MaTepPHAaJIOB,

MPOOJIEMHBIX CUTYaIHI I 00CYKICHUI;
BKJIFOUEHHUE B paboune MpOrpaMmbl

1I€JIEBBIX OPUECHTUPOB PE3YIbTATOB
BOCIUTAHUSI, X YUET B ONPEACIICHUN
BOCMUTATEIBHBIX 3a7a4 YPOKOB,
3aHITHH;

XUMHUYECKUU
COCTaB M CTPOCHHUE
KJIETKA

KusznenesarenbHOC
Thb KJICTKU

Pa3smuoxenue u
VHJIMBUIyaJbHOE
pa3BUTHE
OpraHu3MOB

BKITIOYCHHE B Pa0OYHUE MPOTPAMMBI
TEMAaTHKH B COOTBETCTBUH C
KaJICHIaPHBIM IJIAaHOM BOCITMTATEIIBHOM
paboTHI;

BBIOOpP METOJIOB, METO/IMK, TEXHOJIOTHIA,
OKa3bIBAIOIIMX BOCIIUTATEIHLHOC
BO3/ICHCTBUE HA IMYHOCTH B
COOTBETCTBUHU C BOCIIUTATECILHBIM
HjieasoMm, IIeJIbI0 U 3aJauyaMi BOCIIUTAHUS,
1I€JIEBEIMU OPUEHTUPAMU PE3YJIHTATOB
BOCIIUTAHUS;
peanu3aluio MPUOPUTETA BOCTIUTAHUS B
y4eOHOU MeATebHOCTH;
MIpUBJICYCHUE BHUMAHUS 00YUaIOIMUXCS K
[IEHHOCTHOMY aCHEeKTYy U3y4aeMbIX Ha

YpOKax MpeIMETOB, SIBJICHUH U COOBITHH,
WHULIMMPOBAHKUE O0O0CYKICHHM,
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HacnencTBeHHOCTh
1 NU3MCHYHUBOCTD
OpraHnu3smMoB

1.5

BBICKa3bIBAHUI CBOETO MHEHMUS,
BbIPAOOTKHU CBOETO JINYHOCTHOTO
OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, JTULIAM;

8

Cenekuus
OpPTaHW3MOB.
OcCHOBBI
OMOTEXHOJIOTHH

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

34

MIPUMEHEHHE UHTEPAKTUBHBIX (hOpPM
y4eOHOU pabOThl — HUHTEIJIEKTYaIbHBIX,
CTUMYJIMPYIOIINUX TTO3HABATEIHHYIO
MOTHBAIIMIO, UTPOBBIX METOJIUK,
JIUCKYCCHM, TAIOIIHUX BO3MOXKHOCTb
MpUOOPECTH OTBIT BEACHUS
KOHCTPYKTHUBHOTO JIHAJIOTA;
TpyNIoOBON pabOThI, KOTOpask yIUT
CTPOUTH OTHOIIICHUS U JEHCTBOBATH B
KOMaHJIe, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYIECCKOTO MBIITUICHHUS,
o0y XIeHne 00yJaroImuxcs COOMI0IaTh
HOPMBEI TIOBEICHUS, TIPaBUIIA
OOLIEHMs CO CBEPCTHUKAMU U
MearoraMu, COOTBETCTBYIOIIHE YKIIATy
IITKOJTBI, YCTAHOBJICHUE U TIOJIJICPIKKY

no0OposkenaTrenbHol aTMochepsl;
OpraHu3anuio megcTaa

MOTHUBHPOBAHHLIX U 3PpYANPOBAHHBIX
06yqafoumxc;1 HaJl HCYCIICBAIOIIIUMU

OJTHOKJIACCHHKAMH, B TOM YHCJIIE C
0co0bIMU 00pa30BaTEIbLHBIMH
NOTPeOHOCTSIMH, TAIOIIETO 00YJIAFOIIUMCS
COLIMAJILHO 3HAYMMBIHA OITBIT
COTPYAHMYECTBA U B3AaUMHOM ITOMOIIIH;
WHUIIMHPOBAHUE U TTOICPIKKY

HCCIIEZIOBATENBCKON CITEIHHOCTH
oOydJaromuxcs

IIJTaHUPOBAHWEC U BBIITIOJITHCHUC
HHIVWBUAYAJIBHBIX U T'PYHIIOBBIX
ITPOCKTOB BOCIIMTATECJILHOU
HaImpaBJICHHOCTH.
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IMoypounoe mnanuposanmne 10 KJIACC
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ToatcIs s bubnuoreka [IOK DJeKTpOHHBIE
17 6p H 5 https://m.edso0.ru/863e =~ Tabmuupl 1
HOCHHTE3 O€elKa 2966 UIAKATEL
Heknerounsie bu6anorexa IJOK
18 (bOpMBI KU3HU — https://m.edsoo.ru/863e
BUPYCHI 7540
bu6mmoreka [IOK
dopMbI https://m.edso0.ru/863e
19 Pa3MHOXKEHHUS 81b6
OpraHu3MOB https://m.edsoo.ru/863e
831le
bu6mmorexa [HOK [udposas
20 Meiio3 https://m.edso0.ru/863e  1adoparopus
7f4a 10 OMOJIOTrNH
06 6)
agpag"B:Hze: BuGanorexa [IOK : a%‘jf;ﬁ;f“"
BUTHE ITOJIOBBIX
21 P 0.5 https://m.edso0.ru/863e (UIAKATEL
KJIETOK.
81b6
O11010TBOpEHUE. -

32



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

JlaGopaTtopHas
paborta Ne 4
«13yueHune
CTPOEHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX

MHUKpOIIpernapaTax»
NunuBuayaasHOE bu6mmoreka [IOK
22 pasBUTHE https://m.edso0.ru/863e
OpraHu3MOB 8436
['eneTnka — Hayka DNEeKTPOHHBIE
K bu6anorexa IIOK P
0 TaOJIULBI U
23 https://m.edsoo.ru/863e | . o1
HACJICICTBEHHOCTH
86f2
1 U3MCHYHBOCTH
3aKOHOMEPHOCTH
HACJIETOBAHUS bu6mmoreka [IOK
24 TIPU3HAKOB. https://m.edso00.ru/863e
Monorubpuanoe 8878
CKpeIllBaHUE
Jlurndpuanoe DJIeKTPOHHBIE
CKpEIlUBaHME. TabJIHMLBI 1
et Bu6miorexa [[OK
BaKOH IIJIaKaThl
25 https://m.edsoo.ru/863e
HE3aBHCUMOI0
89a4
HacJIeI0BaHUS
MIPU3HAKOB
CuenieHHoe DJEeKTPOHHBIC
HACJIeTOBAaHUE TaOJUIIBL ¥
MPU3HAKOB. TTaKaThI
JlabopatopHas
pabota Ne 5
«3yuenue bubanoreka HOK
26 pe3yJIbTaToOB 0.5 https://m.edsoo.ru/863e
MOHOTHOPUHOTO U 8c60
JTUTUOPHUIHOTO
CKpEIIUBAHUS Y
Jp0o30( Ul HA
TOTOBBIX
MUKpOTIpernapaTax»
97 I'eneTuka mona. bu6auorexa IJOK

Hacaenosanne

https://m.edso0.ru/863e
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

28

IIPHU3HAKOB,
CHOCIIIICHHBIX C
ITOJIOM

N3MeHUYHNBOCTb.
Henacnencreennas
W3MEHYHUBOCT.
JlaGopaTtopHas
pabota Ne 6.
N3yuenne
MOIU(PHUKAITMOHHON
W3MEHUYHUBOCTH,
MIOCTPOEHUE
BAapUALIMOHHOTO
pana u
BapualMOHHOMN
KpUBOW»

0.5

8c60

bu6anorexa LIOK
https://m.edso0.ru/863e
8efe

DJIEKTPOHHBIE
TaOJIHULBI U
TTaKaThl

29

30

Hacnencreennas
U3MEHYHUBOCTD.
JlaGopaTtopHas
pabora Ne 7.
«AHaNINU3 MyTanun y
po30(hUIIb HA
TOTOBBIX
MUKpPOITperapaTax»»

['eneTnka uenoseka

0.5

bubnuoreka [IOK
https://m.edso0.ru/863e

8efe

bu6anorexa IJOK
https://m.edsoo.ru/863e

8d78

[udposas
nabopaTopus

10 OMoJIOruu

ONEKTPOHHBIE
TaOJIUIBI U
TUTaKaThI

31

PesepBHBII ypoOK.
O0600menue mo
TeMe
«HacnencTBeHHOCTh
1 U3MEHUYUBOCTh
OPTaHU3MOB»

32

33

Cenexknusa Kak
HayKa U MpoIiecc

Metonasl u
JIOCTHKECHHSA
CENIEKIIMU pacCTeCHUM

bu6auoreka IJOK
https://m.edso0.ru/863e

9214

bu6auorexa IJOK
https://m.edso0.ru/863e

9214
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

1 5KUBOTHBIX
buorexHosorus kak bubnuorteka [IOK DJeKTpOHHBIE
34 oTpacib 1 https://m.eds00.ru/863e =~ TabmuIBI K
IPOM3BOJICTBA 9336 TUTaKaTb
OBILIEE KOJIMYECTBO
YACOB 11O 34 4
ITPOI'PAMME
Koan4yecrBo yacos DJIEeKTPOHHbIE
HanmeHnoBanmue
Ne IMpakruuy  (uudppoBbIe)
pa3aesioB U TeM
n/n Bcero ecKHue o0pa3oBaTeJIbHbI
MPOrpaMMbI
padoThI e pecypchl
bu6nmorexa LIOK
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7f
41cc74
bu6nmorexa LIOK
Bo3nuknoBeHnue u
2 3 9 0.5 https://m.edsoo.ru/7f
pa3BUTHE XKU3HHU Ha 3eMite A1ccTd
OpraHIEMEL 1 but6mmorekxa [IOK
3 p 5 1 https://m.edsoo.ru/7f
OKpY’Karomias cpeaa A1ce7d
4 Coo0miecTBa u 9 bubnunoreka LIOK
3KOJIOTUYECKHUE CHUCTEMBI https://m.edsoo.ru/7f
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https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

41cc74

PesepBHOE Bpems

bubnunoreka LIOK
https://m.edsoo.ru/7f
41cc74

HUTOIro

34

TEMATHUYECKOE IINITAHUPOBAHUE

11 KIJACC

36
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHoypouHoe miianupoBanue no omosiorum s 11 kinacca 344

11 KIIACC

Ne

w/n Tema ypoka

DBOIIONHUS ¥ METOMBI €€
M3y4YEHUS

Hcropus pa3Butus
2 npeACTaBICHUN 00
SBOJIIOLIUA

3 Mukpo3Boitonus

KoaunuecTtBo
9ac0B

Bcero
n.p

37

MopayJb mporpamMmbl
BOCIIMTAHUS

«Y4yeOHan
NEeATEILHOCTD)

MaKCUMaJbHOE
UCIIOJIb30BaHHE
BOCITUTATEIbHBIX
BO3MOKHOCTEM
coAepKaHusA
y4€OHBIX IPEIMETOB
it popMUpPOBaHUS
y 00y4Jaronmxcs
POCCUHCKHX
TpaAUIIMOHHBIX
JTyXOBHO-
HPaBCTBEHHBIX U
COITMOKYJIBTYPHBIX
LICHHOCTEH,
POCCUICKOTO
HUCTOPUYECKOTO
CO3HAHUA Ha OCHOBE
HUCTOPUYECKOTO
MPOCBEIICHUS;

COOTBETCTBYIOILETO
COJIEpXKaHUs YPOKOB,
3aJIaHUM,
BCIIOMOTATEIHHBIX
MaTEpUAJIOB,
POOJIEMHBIX
CUTyaluy 1JIs
00CYXIECHU;

BKJIFOYCHHEC B

OobopynoBanue
Touku pocra

DNEeKTPOHHBIE
TaOJINLBI U
[UIAKATBI




[TonysAnus kak

dJIEMEHTapHAas eAMHULA

BUJIA U DBOJIOIHH.

JlaboparopHas pabota Ne 1 1
«CpaBHeHHE BHJIOB I10
MOP(OJIOTHUECKOMY

KPUTEPHIO»

0.5

pabouue
MIPOrpaMMBbl
LEJIEBBIX
OpUEHTHUPOB
pe3yabTaToOB
BOCITUTaHUSI, UX
Y4ET B ONPEAEICHUN
BOCIUTATENIbHBIX
3a/1a4 ypOKOB,
3aHSTHH;

BKJTIOYCHHE B
pabourie mporpaMMBI
TEMAaTHUKH B
COOTBETCTBHH C
KaJIeHIapHBIM
TUTAHOM
BOCITUTATEIbHOM
paboTHI;

DJIEKTPOHHBIE
TaOJINLBI U
TTaKaThl

JIBrOKyIye Cusl
(amemeHTapHBIE (HAKTOPHI) 1
IBOJIIOLIMH

38

BBIOOD METO/IOB,
METOJIHK,
TEXHOJIOTHM,
OKa3bIBAKOIINUX
BOCITMTATEIbHOE
BO3JICICTBUE HA
JIMYHOCTH B
COOTBETCTBUHU C
BOCIIUTATEIbHBIM
HJieaioM, 1IEJIbI0 U
3aJa4aMu
BOCIIUTAHUS,
1I€JIEBBIMU
OpUEHTUPAMU
pe3yJIbTaTOB
BOCIIUTAHUS,

peanu3anuio
IpUOPUTETA




BOCIIMTaHUs B

y4eOHOM
JIeSITENIbHOCTH;
MIPUBJICYCHUE DJEeKTpOHHBIE
BHUMaHUS TaOJIULIBI U
oOydJaromuxcs K TTaKaTel
LIEHHOCTHOMY
ACIIEKTY U3y4aeMbIX
EcrecTBeHHbIi1 0TOOp U ero 1 Ha ypokax
(hopMBbI MPEIMETOB, SIBJICHUI
U COOBITHH,
MHUIIUMPOBAHUE
o0CyXIeHUH,
PesynbTaThl 3BONIIONNN: BBICKa3bIBAHH I DNeKTpOHHBIE
MIPUCIIOCOOICHHOCTD CBOEro MHEHWSI, TaOIHULBI U
OpPraHu3MOB U BHIPaGOTKH CBOETO TUIAKAThI
BHI000pa30BaHMUE. TMYHOCTHOTO
JlaboparopHast pabora Ne 2 1 05 OTHOLLICHUS K
«Onucanue
A3y4aeMbIM
MPUCTIOCOOJICHHOCTH
opraHusma 4 e€ COOBITHAM,
OTHOCHTEJEHOTO ABJICHUAM, JIMLaM,
XapakTepay
IIPUMEHEHNE
MHTEPAKTHUBHBIX
dbopm yueOHOIM
paboTel —
WHTEIJJICKTyalbHBIX,
CTUMYJIAPYIOIIHNX
Hanpasnenus u nytu 1 II03HABATEIIbHYIO

MaKpO3BOJIFOIHUN

MOTHBAIMIO, UTPOBBIX
METOJMK, JUCKYCCHH,

JArOIIIX
BO3MOYKHOCTb
nproOpecTH OTBIT
BEJICHHUSI
KOHCTPYKTHBHOTO

39




Auajora,

TPYIIOBO PabOTHI,
KOTOpas y4uT
CTPOUTH OTHOIICHUS
U NelICTBOBAaThH B
KOMaHJie,
CIOCOOCTBYET
Pa3BUTHIO
KPUTUYECKOTO
MBIIIJICHUS

Mooy »KeHne
0o0ydJaronuxcs
co0Ir01aTh HOPMBI
MTOBEICHMSI, TPaBUIa

HeoOpatumocTs 3BoMIOIINN

001IIEeHHS CO DJIeKTPOHHBIE
CBEPCTHHKAMHU U TaOIULBl U
negaroramu, ILTaKaThbl

COOTBETCTBYIOIIHE
YKJIaTy TIKOJIBI,
yYCTaHOBIICHUE U
HOJICPIKKY
n00poskenaTenbHON
aTMocdepsr;

OpraHu3aInIo
medcTBa
MOTHBHPOBAHHBIX U
3PYAUPOBAHHBIX
00ydJaromuxcs HaJl
HEYCIEBAIOIMH

OJIHOKJIACCHUKAMHU, B
TOM YHCJIE C OCOOBIMU
o0pa3oBaTeIbHBIMU
noTpeOHOCTSAMH,
JTAIOLIET0
oOydarmumces
COIMAJILHO 3HAUNMBIN
OTIBIT

40




COTPYIHUYECTBA U
B3aUMMHOM ITOMOIIIH;

HHUIOIUHUPOBAHUC U

MOJIJIEPIKKY
UCCIIEI0BATENBCKOMN
JESTEIbHOCTU
oOyyJaromuxcs
ONEKTPOHHBIE
10 Uctopus %(I/ISHI/I Ha 3eMJe U 1 TaGIAIBI 1
METO/BI €€ N3yUCHHS LIAKAThL
11 ['unoTe3sl MPOUCXOXKICHHS 1
KU3HU Ha 3emJie
12 Pa3Butne xu3Hu Ha 3emie 1
10 ApaM | MepruoiaMm
OcCHOBHBbIE 3TaIbl
9BOJIIOLIUM PACTUTEIIEHOTO U
KHBOTHOT'O MUpA.
13 [IpakTuyeckas pabora Ne | 1 0.5
«M3y4yeHne NCKONIaeMbIX
OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJIJICKIIHSIX)
ONEeKTPOHHBIE
14 CoBpemeHHas cuctema 1 TaGIAIBI I
OpPraHUYecKoro Mupa TAKATHI
15 DBOJIOIMS YeTI0BeKa 1
(anTpoOmOTEeHE3)
16 JIBroKyIme CUIIbl 1
(axTopsl) aHTpOMIOTEHE3A
17 OCHOBHBIE CTagUNA 1
HBOJIIOIIUH YeJIOBEeKa
IIPUMEHEHUE DNEeKTPOHHBIC
HHTEPAKTHBHBIX TaOJINLBL 1
dhopM yueGHOI TUTAKATHI
YenoBeueckne pacel U
paboThl —
18 MPUPOJIHBIE a/lallTalluN 1
yeroBeKa MHTEJUIEKTYabHbIX,
CTUMYJIUPYIOIUX
ITI03HABATEIIbHYIO

MOTHUBAINIO, HTPOBBIX

41




Pe3epBHbIil ypok.
O6o001meHue Mo Teme

METOAMK, JUCKYCCHUH,
JTAFOIIIIX
BO3MOKHOCTB
pUOOPECTH OTIBIT
BEICHHS
KOHCTPYKTHBHOTO
JIAAJIOra;

19 1
«BO3HUKHOBEHUE U
Pa3BUTHE KH3HU HA 3eMIIe
rpynmnoBoi paboThl, DNEeKTPOHHbIE
KOTOpas YUHUT TabIULBL 1
CTPOUTH OTHOIIIECHUs1  [VIaKaThl
U 1eliCTBOBAaThH B
KOMaH/ie,
CIOCOOCTBYET
Pa3BUTHUIO
20 DKOoJ0rus Kak HayKa 1
KPUTUYECKOTO
MBIIICHHUS;
noOyXJeHne
00ydJaronuxcs
COOIOaTh HOPMBI
MOBEJICHNS, ITPaBUIIa
21 Cpensl oOuTanus u 1
AKOJIOrMYecKre (hakTopbl
00IIIeHUS CO [udposas
Abuotnyeckue GpakTopsbI. CBCPCTHUKAMU 1 AabopaTopHs
JlaGoparopHast pabota Ne 3. liefiaroramu, 110 6GHONOTHH
«Mopdonoruueckue COOTBETCTBYIOIINE
0COOEHHOCTH pacTeHHH U3 YKJIaJay IIKOJIBI,
22 Pa3HbIX MECT OOUTAHUSI. 1 0.5 | ycraHOBIEHUE U

JlabopaTtopHas padota Ne 4.
«BnusHue cBeTa HAa POCT U
pa3BUTHE YEPEHKOB
KoJeyca»

HOJICPIKKY
NO0OpOKETATeTLHOM
aTMocepsi;
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23 buotnueckue GpakTops 1
DKOJIOTUYECKHUE Hudposas
XapaKTePUCTHKH naboparopus
24 nomyssiun. [TpakTuueckast 1 05 -
paborta Ne 2 «IToacuér
IJIOTHOCTH MOMYJISALIUN
Pa3HBIX BUJOB PACTCHUID)
OpTraHU3aLINI0
medcTBa
MOTUBUPOBAHHBIX U
3PYAUPOBAHHBIX
00ydJaromuxcs HaJl
HEYCIIEBAIOIIMMU
OJHOKJIaCCHUKaMH, B
TOM YHCJIE C OCOOBIMU
00paszoBaTeIbHBIMH
NOTPEOHOCTSMH,
o5 CoobmecTBa Opranu3mMoB 1 JAIOIIEro
— buonenos o0ydJaromumcst
COLIMAJILHO 3HAYMMBIA
OITBIT
COTPYAHUYECTBA U
B3aMMHOM MTOMOIIIY;
VHULIMAPOBAHUE U
MOJIIEPIKKY
HCCJIIEIOBATEILCKON
JIESITEIBHOCTHU
00ydJaromuxcs,
26 DKOJOTUYECKHE CUCTEMBI 1
(PxocucTEMBI)
OcHoBHbIE TTOKa3aTeNN
KOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIbI. 1
CBolicTBa YKOCHUCTEM.
Cykueccus
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpPONIOT€HHBIE 1
9KOCHCTEMBI
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buocdepa — rinobanpHas

IJIAHUPOBAHUC U
BBIIIOJTHCHHUC
HHIUBHUAYAJIBbHBIX U

30 1 TPYIIIOBBIX
3KOCHUCTEMA 3eMIIU
IPOEKTOB
BOCIIUTATEIbHON
HAIPaBJIEHHOCTH.
3aKOHOMEPHOCTH
31 1
CYIIECTBOBaHUS OHOCHEpHI
39 YenoseuecTBo B Omochepe 1
3emnn
33 CocymiecTBoBaHuE 1
MIPUPOJIBI M YEJIIOBEYECCTBA
PesepBHbIil ypok.
34 O06o00muIeHrEe TEMBI 1
«Coo0miecTBa u
HKOJIOTUYECKUE CHCTEMBD)
OBILIEE KOJIMYECTBO YACOB 34 95

I10 ITPOIT'PAMME
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