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HOACHUTEJIBHAA3SAIINCKA

Pabouyas mporpamma coctaBjieHa HA OCHOBAaHUH HOPMAaTHUBHBIX JJOKYMEHTOB:

1. 3akoH 00 obpazoBanuu Ne 273-03.
2. 3akon ot 06.10.2023 Ne 12-P3 «O06 oOpazoBanuu B JloHenkoit HapomHoit
Pecniyonuke» (ITpunst [Tocranosnenunem Hapoarnoro Coseta 5 oxtsiopst 2023 roza).

3. Oenepanpubiii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeceHMH HW3MEHEHHMH B
®enepanbHblil 3ak0H «O0 06pa3oBanuu B Poccuiickoin @eneparimy».

4, Oenepanpubiii 3akoH 0T 04.08.2023 Ne 479-®3 «O BHeceHMH HW3MEHEHHMU B
®enepanbHblil 3ak0H «O0 00pazoBanuu B Poccuiickoit denepauum.

5. [Ipukaz  Mwunnpocsemenust Poccunm  «O06  yrBepkaeHun  QenepaibHOTO
rocy/lapCTBEHHOIO 00pa30oBaTeNbHOIO CTaHAapTa cpeaHero ooduiero oOpasoBaHus» oT 17 Mas
2012 r. Ne 413 (B pen. I[Ipuxaza Munnpocsernienusi Poccun ot 12.08.2022 Ne 732).

6. [Tpuka3z Munnpocsemienust Poccun ot 27.12.2023 Ne 1028 «O BHECEHUHM U3MEHEHUN
B HEKOTOpble MpHKa3zbl MuHoOpHaykun u Munnpocsemenus, kacatomuecs OI'OC ocHoBHOrO
00111er0 00pa30BaHUs U CPEHETO 0OIIET0 00pa30BaAHUSY.

1. [Ipuka3z MunncrepcrBa npocsemenns Poccniickoit @epepannn ot 18.05.2023 Ne
371 «O6 yrBepxkacHUN (QenepanbHON 00pa30BaTEIBHOM MPOTPAMMBI  CPEIHETO OOIIEero
obpazoBanus» (3apeructpupoBad 12.07.2023 Ne 74228).

8. [Tpuxaz Munnpocsemenns Poccun ot 01.02.2024 Ne 62 «O BHeCEHUN U3MEHEHUN B
HEKOTOphle MpHuKazbl MunnpocsenieHuss Poccun, kacaromiuecs: genepaibHbIX 00pa30BaTEIbHbBIX
MporpaMM OCHOBHOTO OOIIIET0 00pa30BaHMs U CPEIHETO 00IIET0 00pa30BaAHUY.

9. [Tpukaz Munnpocsemenus: Poccun ot 19.03.2024 No 171 «O BHeceHMH U3MEHEHUH
B HEKOTOpHIE TIprKa3bl MunuctepcTBa npocsenienus: PO, kacaronuecs @OI1 HavanbHOTO 00111€TO
00paszoBaHus1, OCHOBHOTO 00IIeT0 00pa30BaHUs U CPEIHEr0 00IIero 0Opa3oBaHUs.

10.  IIpuka3 Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O06 yrBepkaeHun
[lopsinka opraHu3aluu ¥ OCYHIECTBIIEHUS 0Opa30oBaTEIbHON JESITETBHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM TIpOTpaMMaM - 00pa3oBaTENbHBIM MpOrpaMMaM HadaJbHOTO OOIIIEro,
OCHOBHOTO OOIIIETO M CPEIHEro 00IIero 00pa3oBaHUsIy.

11. [Ipuka3z MuHnucrepcTBa HayKd M BbIciiero oOpazoBaHusi Poccuiickoit denepammm,
MunucrepctBa mpocBemieHuss Poccuiickoit ®eneparuun ot 30.06.2020 Ne 845/369 «O06
yrBepxkaenun  [lopsnka  3adera  opraHusanued, OCYIIECTBISIONIEH  00pa3oBaTelIbHYIO
JesITeNIbHOCTD, PE3Y/IbTATOB OCBOEHHS 00yUYaloIUMUCS Y4€OHBIX MPEAMETOB, KYpPCOB, AUCHUIUIMH
(Moyneit), mpaKTHKH, OTOJIHUTEIbHBIX 00pa30BaTEbHBIX MPOTPaMM B JPYTrUX OpraHU3alusix,
OCYILIECTBISIOUINX 00pa30BaTENbHYIO AEATEILHOCTDY.

12. [Ipuka3z Munnpocsemenust Poccuu ot 03.08.2023 Ne 581 «O BHeceHHH U3MEHEHUSI B
OyHKT 13 mopsAaka opraHu3alud M OCYIIECTBICHHS OOpa30BaTENbHONW JIEATEIBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOrpaMMaM - 00pa30BaTENbHBIM MpOTrpaMMaM HavaabHOTO
o011ero, OCHOBHOrO OOIIEr0 U CpeAHero ooOmero o0pa3oBaHUs, YTBEPHKAEHHOTO MPUKA30M
MHHHCTEPCTBA MPOCBEIIEHUS poccuiickoi gemepanuu ot 22 mapta 2021 1. No 115»

13.  Ilpukaz Munnpocsemenus Poccun ot 21.09.2022 Ne 858 «OO6 yrBepkaeHUU
(benepanbHOTO TIEpeyHsT YUeOHUKOB, JOMYIIEHHBIX K HCIOIB30BAHHUIO MPU PeaTU3allui UMEIOIINX
rOCYIapCTBEHHYIO aKKpeIUTaIi0 00pa30BaTENbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO
oOrero, cpeHero o0Iero oopa3oBaHus OpraHU3alUsIMHU, OCYLIECTBISIOMIMMU 00pa30BaTEIbHYIO
JeSITENFHOCTh U YCTAHOBJICHHUSI IPEACTIHFHOTO CPOKA UCIIOJIb30BAHUS UCKITIOYCHHBIX YUeOHUKOBY.

14.  Tlpuka3z Munnpocseuienus Poccun ot 21.06.23 Ne556 «O BHeceHMM M3MEHEHUI B
npunoxenus Ne 1, Ne 2 x mpukasy Munpocsemenuss Poccun ot 21.09.2022 Ne 858 «O6
yIBEpXKACHUU (eepalbHOTO TIepedyHs YYeOHHKOB, MOMYIIEHHBIX K HCIOJB30BAHUIO TIPU
pealM3aliii  MMEIOIIUX TOCYIApCTBEHHYIO aKKpEOWTAlUI0  00pa30BaTelbHBIX MPOTPaMM
HayaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpenHero oomero oOpa3oBaHUS OpraHU3alUsSMHU,


http://publication.pravo.gov.ru/document/0001202307130017
http://publication.pravo.gov.ru/document/0001202307130017
http://publication.pravo.gov.ru/document/0001202307130017

OCYILECTBISIOUIMMU 00pa30BaTENbHYI0 JESATEIbHOCTh, U YCTAaHOBJIEHUS IIPENENbHOIO CpOKa
WCTIOJIb30BAHUS UCKIIFOYCHHBIX YI€OHUKOBY.

15. [Ipuka3z Munnpocsemienust Poccuu ot 21.02.2024 Nel19 «O BHeceHUM U3MEHEHUN B
npwioxxkeHuss Ne 1 u Ne 2 x Ilpukasy Munnpocsemenus Poccun ot 21.09.2022 Ne 858 «O6
yrBepxkaeHurn @IIY, [onylleHHbIX K  HUCIOJb30BAHUIO MPH  pEAIM3ALUH  HMEIOIMIUX
roCy/IapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTEIbHbIX [IPOrpaMM HAyaJbHOIO OOLIEr0, OCHOBHOIO
o0mero, cpenHero o0mero o0pa3oBaHus OpPraHU3alUsIMHU, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO
JEeSITEIbHOCTh U YCTAHOBJIEHMSI IIPEIETIBHOTO CPOKA UCIIOJIb30BAHU S UCKIIFOUEHHBIX Y4E€OHUKOBY.

16.  Ilpukaz3 MunnpocBemenuss Poccum 04.10.2023 Ne738 «OO0  yTBep>KICHUU
denepanbHOrO  TEpeYHs  AIEKTPOHHBIX  00pa30BaTENBHBIX  PECYpCOB,  JOMYMICHHBIX K
HCII0JIb30BAHUIO TIPU pealIn3allii UMEIOIKX TOCYIapCTBEHHYIO aKKpEIUTAINI0 00pa30BaTeIbHbIX
MIPOrpaMM HAYaJILHOTO OOIIET0, OCHOBHOTO OOIIEro, CPeHEro 00IIero oopa3oBaHus».

17.  IlocranoBnenue IlpaButensctBa P® ot 11.10.2023 Nel678 «OO0 yrBep)aeHUH
MpaBWJl TMPUMEHEHUs] dJeKTpoHHOro oOydenus, JOT mnpu peanusanuu 00pa3oBaTEIBLHOIO
MIpoLeccay.

18.  Tlocranominenue [J1aBHOrO TOCYJapCTBEHHOTO CAHHMTApHOTO Bpada Poccuiickoii
@eneparn ot 28.09.2020 Ne 28 «OO6 yrBepxknaeHun canutapaeix npaswn CIT 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTMYECKHE TpeOOBaHMSA K OpraHU3alUsM BOCHUTaHUS M OOydeHUS,
OTIbIXa W O370POBIEHUS JeTed W Mojonexm» (BMecte ¢ «CIT 2.4.3648-20. CanurtapHbIe
MpaBUIIA...»).

19.  Tlocranominenue [J1aBHOTO TOCYTapCTBEHHOTO CaHWUTapHOTO Bpada Poccuiickoit
Oenepaunu ot 28 sHBaps 2021 r. Ne 2 «O6 yrBep»)AeHUU caHUTApHBIX MpaBui U HOpM CanlluH
1.2.3685-21 «I'mrrneHnveckne HOPMATUBBI U TPEOOBaHUS K 00eCTIeUeHHIO 0€30TacHOCTH U (WIJITH)
0e3BpeTHOCTH /IS YeIoBeKa (haKTOPOB CPeIbl OOUTaAHUS.

20. Meroandeckue peKOMEHAAIMH M0 00ECIEeYSHUIO0 CaHUTAPHO-IMHIEMHOJIOTUUECKUX
TpeOOBaHMN TpU peanu3alud o0pa30BaTENbHBIX MPOTPAaMM C MPUMEHEHHEM 3JIEKTPOHHOIO
00y4YeHHMS W JUCTAHIIMOHHBIX 00pa3zoBaTenbHBIX TexHomoruit (MP 2.4.0330-23 yrB. 29.08.2023
pykoBoautenem denepanbHO#l CiIykObI 10 Ham30py B cdepe 3amuThl IpaB MoTpeOuTeneit u
OnaromnoJryuns yenoBeka, [ maBHbIM canuTapHbiM BpadoM PD A 1O. ITomosoi).

21. I[Tucemo Munnpocsemienus Poccun ot 12.02.2024 Ne03-160 «Pa3zbsicHeHust 1o
BOIIPOCAM OpraHu3alyyd OOy4YeHHs! MO OCHOBHBIM 0OLIC00pa30BAaTENbHBIM U JIOTIOJHUTEIbLHBIM
oOlIepa3BUBAIOLIUM [IporpaMMaM JUisl JAeTed, HYXIAIOMIMXCS B JJIUTEIBHOM JICUCHUU B
MEIMLIHUHCKUX OPraHU3aLUIX).

22.  VudopmanuonHoe mnucbMo JlemapramMeHTa TOCYJapCTBEHHONW TMOJUTUKA U
ynpasieHus: B cdepe odmiero odpazoBanuss MunucTepeTBa npocBerieHuss PO ot 22.05.2023 Ne
03-870 «OTBeThl Ha THIHYHBIE BOIMPOCHI, BO3HUKAIOUIME HA PErHOHAIBHOM, MYHUIUIAIHHOM
YPOBHSX U YPOBHE 00pa3oBaTenbHOM opranu3aiun, o BBeaenuun GOOIDy.

23.  Meroanueckue peKOMEHIAIUMHU TI0 00EeCTIeYeHUIO ONITUMU3AIINY YUeOHOW HAarpy3KHU B
OO (MP 2.4.0331-23 ot 10.11.2023, pazpaboTtannbie DenepalibHOM CiTy:K00ii 110 HAA30py B cdepe
3aIlUTHI TIpaB noTpeduTeneit u onarononyuus yenoBeka, ®bYH «DenepanbHblil HAyYHBIH LEHTP
ruruensl uM. O©.®. Dpucmana» PocriotpebHanzopa u ap.).

24, VYceraB 'BOY «HoBoazockas mikosna Ne3 HoBOa3zoBCKOTO M.0.».

25.  VueOHbI T1u1aH cpeaHero obmiero o6pasoBaHuss Ha 2024-2025 yu.rox I'BOY
«HoBoazosckas mikosia Ne3 HoB0Oa30BCKOrO M.0.».

26. Kanennapusiii yueOnslii rpadpuk 'bOY «HoBoa3zoBckas mikosna Ne3» HoBoazoBckoro
M.0.» Ha 2024-2025 y4eOHbIi TO/I.

27. @enepanbHas pabodas mporpamma cpeaHero oOmero obpazoBanus «buomnorus»
(yrmyGnennsiit ypoBeHs) (s 10-11 kmaccoB oOpa3zoBaTenbHBIX opranu3zaiuii), Mocksa, 2023.



[Iporpamma no ydueOHOMY mpeamery "buonorus" (manee - OMoJIOTHS) HA YPOBHE CPEIHETO
obmiero obpazoBanust pazpaboTana Ha ocHoBe DenepanbHOTO 3akoHA OT 29.12.2012 Ne 273-03
«0O06 obpazoBanuu B Poccuiickoit @enepanuny, ®PI'OC COO, Konnenuuu npenogaBanus y4eOHOTO
npeamera «bronorus» 1 OCHOBHBIX NOJIOXKEHUH (eepanbHOl pabodeil IporpaMMbl BOCTIUTAHHUS.

VYueOnslil npenmer «buonorus» yrinyonénnoro yposus usydenus (10—11 kmaccsl) siBisietTcs
OJTHUM W3 KOMIIOHEHTOB IpeaMeTHOH obOnactu «EcTecTBeHHO-Hay4dHbIEe TpeaMeTsl». CoriiacHo
nosioxkeHnsiM @I'OC COO npoduisHbIe YaeOHBIE IPEAMETHI, H3y4aeMble Ha YIIyOIEHHOM YPOBHE,
SBJITFOTCST criocoboM auddepeHimanuu o0ydeHUsT Ha ypOBHE CpPEIHEr0 OOIIero oOpa3oBaHUS H
MpU3BaHbl 00ECTICUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOIINM, CPEIHUM
npoecCHOHABPHBIM M BBICIIMM OOpa3oBaHHEM. B TO ke BpeMsi KaXIbld W3 ATUX y4eOHBIX
MPEeIMETOB JOJDKEH OBITh OpPUEHTHPOBAH Ha MPHOPUTETHOE pelIeHHe 00pa30oBaTEIbHBIX,
BOCIIMTATENFHBIX ¥ PAa3BUBAIOIINX 3a/a4, CBSI3aHHBIX C TNpodopHeHTanuel oOydaromuxcs u
CTUMYJIMPOBAaHUEM HHTEpEca K KOHKPETHOM 00JacTH HAydHOT'O 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIHUIIMHOM, SKOJIOTHEN, TICUXO0JIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydyebHomy npeamery "buosorusa" naér mpenctaBieHHe O LEMM M 33hadax
u3ydeHus ydebHoro mpenmera «buosorus» Ha yriyOn€HHOM ypoBHE, ONpelenseT o0s3areiabHoe
(vHBapuaHTHOE) MpPEAMETHOE COJIEP)KAHUE, €ro CTPYKTYPHPOBAHHE IO pas3jieinaM Hu TeMmaM,
pacnpeziesieHue no Kjiaccam, peKOMEHIyeT MOCIeI0BaTeNbHOCTh U3YyUeHHs] yueOHOTro MarepHana C
YI€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO IMpOIiecca, BO3PACTHBIX
ocobeHHOcTel oOyvaromuxcs. B mporpaMme o 6MOJIOTUH peann30BaH MPUHIIMIT TPEEMCTBEHHOCTH
C U3y4YeHHEeM OWOJIOTMM Ha YypPOBHE OCHOBHOTO 0OIIero ooOpazoBaHus, Onarojgapss dYemy
IIPOCMATPUBAETCS HANpaBJIEHHOCTh Ha MOCJIEAYIOUlee pa3BUTHE OHMOJIOTMYECKUX 3HAHMH,
OpUEHTUPOBAHHBIX HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, IKOJIOTHYECKOTO
MBIIIUIEHUS, IPEICTABICHUN O 3/10pOBOM 00pa3e KU3HHU, HAa BOCIUTAaHHE OEPEKHOTO OTHOLICHHUS K
OKpYXalollled MPUPOJHOU cpene. B mporpamme mo OHOJIOTHHM TakXe TMOKa3aHbl BO3MOXKHOCTH
yueObHoro mpeamera «buosorus» B peamuzanmu TpeboBaHuii PI'OC COO k miIaHUPYEMBIM
JMYHOCTHBIM, METAlpeAMETHbIM M MpPEeIMETHbIM pe3ylbTaTaM OOyueHHss U B (HOPMHUPOBAHUU
OCHOBHBIX BMJIOB Y4€OHO-IIO3HABATEIBHOM  JEATEIBHOCTH OOYYalOUIMXCS IO  OCBOCHUIO
coJiepKaHus OMOJIOrNYECKOTr0 00pa3oBaHus HAa YPOBHE CPEJHEro 0011ero 0opa3oBaHusl.

Vuebublii npeamer «buonorus» Ha ypoBHE cpenHero oouero oOpa3oBaHUS 3aBepIlaeT
Ouosornyeckoe oOpa3zoBaHHE B IIKOJIE M OPHUEHTHPOBAH Ha pacIIMpEHUE W yriIyOJeHHEe 3HaHUM
oOyyaromuxcs o )HUBOH MPUPOJE, OCHOBAX MOJIEKYJISPHON M KJIETOUHOW OMOJIOTHH, SMOPHUOJIOT MU
1 OMOJIOTUH Pa3BUTHSL, TEHETHKH, CEJIEKLUU, OMOTEXHOJIOI MM, SBOJIIOLIMOHHOTO YUE€HUS U SKOJIOTHH.

N3yuenune ydyeGHOro mpenmera «buosiorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJArOTOBKY O0YYaroUXCs K HOCIEAYIOIEMY MOTYYeHUI0 OMOJIOTHYECKOTO 00pa3oBaHUs B By3ax
U OpraHu3alusAxX CcpenHero mnpodeccuoHasbHOro o6OpazoBaHus. OCHOBY €ro CoAep)KaHus
COCTaBJIIET CHCT€Ma OMOJIOTMYECKUX 3HAHHWM, MOJYYEHHBIX IPU H3YYEHUH OOYy4arOLUMUCS
COOTBETCTBYIOLIMX CHUCTEMAaTHYECKUX pa3/eloB OHOJOIMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 xiaccax 3Tu 3HaHUSA MOJy4arOT pa3BuTHe. Tak, pacuIMpeHbl U yri1yOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, Fprlax, OaKTepusx, OpraHu3Me 4eJoBeKa, o0Imux
3aKOHOMEPHOCTSX KU3HH, JOMOJHHUTEIBHO BKIIOYEHbI OMOJIOTMYECKHE CBEAEHUS NMPUKIAJAHOTO U
MIOMCKOBOTO XapakTepa, KOTOpble MOXHO HCIIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIEIYHOIIEro
BbIOOpa npodeccun. Bo3zMorkHa Takke MHTErpanus OMOJOrMYECKHX 3HaHUHN C COOTBETCTBYIOIIUMU
3HAHUSIMH, TOJYYEHHBIMH OOYyYarOIIMMUCS TPH H3Yy4eHUU GHU3UKU, XUMHUM, Teorpapuu u
MaTEeMaTHKH.

CrpykTypa mnporpammbl mo YyueOHOMy mpeamery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOIMOHHBIN NOAXOABl K H3ydyeHHMIO Ouosioruu. COriacHo MM, H3y4aroTcs



CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTE€pPHbIEC JUISl KUBBIX CHUCTEM PA3HOIO YPOBHS OpraHU3allUU,
HBOJIIOLIUN OPTaHUYECKOTO MUpa Ha 3emiie, COXpaHEHHs OMOJIOTUYECKOTO Pa3HOOOpa3Hs IIAHETHI.
Tak, B 10 ximacce M3y4aroTcs OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OMOJIOruM, 3MOPHOJIOTHU U
OMOJIOTUM DPAa3BUTHS, TCHETUKM W CEJIEKIHH, OWOTEXHOJOTMH W CHHTETHYECKOH OHosoruu,
aKTYaIM3UPYIOTCS 3HAHUS OOydalommMxcs MO OOTaHUKE, 300JI0TMH, AaHATOMUH, (HUIUOIOTHU
yenoBeka. B 11 kiacce M3ydaroTcs HSBOJIOLMOHHOE YYEHWE, OCHOBBI JKOJOTHMH M YYEHHE O
ouocdepe.

VYueOHnplii mnpeamer «buosnorus» npuszBaH 00€CHEUUTh OCBOCHHE OOYYarOLIUMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJICH, IPUHIIUIIOB U MPABHJI, JIKAIINX B OCHOBE COBPEMEHHON
€CTeCTBEHHO-HAYYHOW KAapTHHBI MHpA, 3HAHUKA O CTPOEHHH, MHOTO00pasMM M OCOOCHHOCTSX
KJIETKH, OpraHu3Ma, [ONYJISIUM, OMOLIEHO3a, HKOCHUCTEMbI, O BBIJAIOIIUXCA HayYHBIX
JOCTUXEHUSIX, COBPEMEHHBIX HCCIEOBAaHUSAX B OMOJIOTMH, MPUKIAAHBIX aCIIEKTaX OMOJIOTrMYEeCKUX
3HaHMW. [Ins pasBUTHUS M TNOAJIEp)KaHUS HHTepeca oOOydaroluxcs K OHOJIOTMM Hapsay co
3HAYUTENIbHBIM 0OBEMOM TEOPETHUECKOI0 MaTepHuajia B COJAEPKaHWM MpOTpamMMbl MO OHOJIOTHU
MPEAYCMOTPEHO 3HAKOMCTBO C HWCTOPUEW CTAHOBIIEHHWS M PAa3BUTUS TOW WJIM HHOW oOiactu
OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOC)KHBIX YYEHBIX B PEIICHHE BaXHEUIIHX
OMOJIOTHYECKUX U 9KOJOTHYECKHUX MPoOIIeM.

Henbp m3ydenus ydebHoro mnpeamera «buonorus» Ha yriayOn€HHOM ypOBHE — OBJIAJCHHE
00y4aroUMMUCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIMOHATBHON OpraHU3alliy KUBBIX CUCTEM Pa3HOTO
paHra u mnpuoOpeTeHHne yMEHUM HCIOJIb30BaTh ATH 3HaHUS B (OPMUPOBAHHMU HHTEpeca K
omnpenenéHHoil obnacti TpodeccuoHaTbHON NIeSATEPHOCTH, CBSI3aHHOW ¢ OWOJOTHMed, WIH K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl TPOJOHKEHNS OMOJIOrH4eCcKOro oopa3oBaHHUsl.

Joctmxenne nenu u3ydeHusi yueOHoro mpeamera «buonorusi» Ha yriayOn€HHOM YpOBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1a4:

OCBOEHHE O0y4aIOIIMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAaHUN: 00 OCHOBHBIX OMOJIOTHMYECKUX
TEOPUsSIX, KOHIEMLHUAX, TUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TpaBUJIaX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTUHY MUPA; O CTPOCHUH, MHOT000pa3uu U 0COOEHHOCTSX
OMOJIOTMUECKHX CHCTeM (KJIeTKa, OpraHu3M, IOMyJslus, BHJI, OuoreoneHos, Owocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTUY;

03HaKOMJIEHHE O0yYaIOUINXCs ¢ METOIaMU TIO3HAHUS KUBOM MPUPOJIbI: UCCIIET0BATEIbCKUMHU
METO/JaMU OHOJIOTUYECKMX HayK (MOJIEKYJISIPHON M KJIETOYHOW OHOJIOTHH, AMOPHOJOTUU U
OMOJIOTUM DPAa3BUTHUS, TECHETUKH U CEJEKIUH, OMOTEXHOJOTMH M CHHTETHYECKON OHoJoruwu,
MaJ€OHTOJIOTUH, DKOJIOTHH); METOJaMU  CaMOCTOSITEIbHOTO  MPOBEJIEHUs  OHOJIOTHYECKUX
uccienoBaHuii B jaboparopun U B mpupoae (HaOMOAeHHWE, W3MEpEHHE, SKCIEePHUMEHT,
MOJETUPOBAHUE);

OBJIaJICHUE OOYYAIOUIUMUCS YMEHHMSIMH: CaMOCTOATEIbHO HAXOJUTh, AHAIU3UPOBATH U
UCI0JIb30BaTh OMOJIOTHMUYECKYI0 HMH(OpMAIMIO; MOJIB30BAThCS OHOJIOrMYECKONH TEPMHUHOJIOTHEH U
CUMBOJIUKOM; yCTaHABJIMBATh CBA3b MEX]y pa3BUTHEM OHOJIOTUU U COLIMATBEHO-2KOHOMUYECKHUMHU U
HKOJIOTHYECKUMHU MpOoOJIeMaMy YellOBeYeCTBa; OLEHMBATH IOCIEACTBUS CBOEH NEATEIBHOCTH IO
OTHOLIEHUIO K OKpYKalolled NpUpPOJHON cpene, COOCTBEHHOMY 3/I0POBbIO M 3/I0POBBIO
OKpYXXaloIUX JIFoJiel; OOOCHOBBIBATH M COONIONATh MeEpbhl NPOPHIAKTUKY HH(DEKIIMOHHBIX
3a0o0JieBaHMi, NpaBWia NOBEACHHUS B IMpHpoJe M obecrieyeHHs O€30MacCHOCTH COOCTBEHHOU
KHU3HEIEATENIPHOCTH B UYPE3BBIYAMHBIX CHUTYyallUsX IPHUPOJHOIO U TEXHOTCHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHS B 001aCTH OMOJIOTHH;

pa3BUTHE y OOYJaroIMXCS HHTEUIEKTYalbHbIX M TBOPYECKUX CIHOCOOHOCTEH B mpoliecce
3HaKOMCTBA C BBIJAIONIUMUCS OTKPBITUSMH W COBPEMEHHBIMH HCCJIEOBAHUSAMHU B OHOJIOTHH,
pelmaemMbpIMU €10 TpoOieMaMu, MeETOOJorueil OHMOJOTMYECKOTo HCCIEI0BaHMs, ITPOBEACHUS



OKCIIEPUMEHTAIBHBIX ~ HCCICIOBaHMWM, pelIeHus OHOJIOTHYECKUX  337ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U IPOIIECCOB;

BOCIIMTAaHUE y OOYYAIOUIMXCS LEHHOCTHOTO OTHOIIEHHUS K >KMBOM HpPUPOJE B LIEJIOM U K
OTHEeNbHBIM €€ oO0beKTaM U  SABJICHHUAM; (OPMHUPOBAHUE HKOJOTHUECKOW, TEHETHYECKOU
IPaMOTHOCTH, OOIIeH KyJabTYpbl TOBEIACHUS B TPUPOJAE; HHTETPAIlMM ECTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne OO0YyJaIOUIMMHCS KOMIETEHTHOCTH B PAaIlMOHAIBFHOM MPUPOAOTOIH30BAHUT
(coOuroieHre mpaBwII IOBEICHUS B IPUPOJIC, OXPAHBI BUJIOB, SKOCUCTEM, OMOCQEpHI), COXpPaHCHUN
COOCTBEHHOTO 37I0POBbSI M 3I0POBbS OKPYKAIOIUX JIIOJeH (coOmromeHuss Mep NpOQHIaKTHKA
3a0oJeBaHmii, obOecrieueHrue OE30MaCHOCTH JKU3HENESTENFHOCTH B UYPE3BBIYAWHBIX CHUTYaIHAX
IIPUPOJHOTO U TEXHOI'C€HHOI'O XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUS OMOJIOTMYECKUX 3HAHUN U
YMEHHUH B MOBCEIHEBHOM )KU3HH;

CO3JaHME YCJIOBMM JUIi OCO3HAHHOTO BbIOOpa OOy4arOIIMMHCS HHIUBUAYAJIbHOU
00pa3oBaTeNIbHOM  TPAaeKTOpPHUM,  CIOCOOCTBYIOLIEH  MOCIEAYyILEMY  Npo(ecCHOHATBHOMY
CaMOOIIPEIETIEHNIO, B COOTBETCTBUHU C UHJMBUYaIbHBIMU UHTEpECAMH U MOTPEOHOCTSMHU PETUOHA.

OOmiee 4McIO YacoB, OTBEJIEHHBIX Ha HU3ydyeHUE OWOJOrMM Ha YIIyOJEHHOM YpOBHE
cpenHero oOmiero oopazoBanus, cocrapisieT 204 yaca: B 10 kitacce — 102 vaca (3 yaca B Hezienio), B
11 ximacce — 102 gaca (3 gaca B HeZEINIO).

B  yueOnwni mman 10 kmacca st Kiiacca peaqu3alMi €CTeCTBEHHO-HAYYHOTO MPOQUMIIS

BKJIIOUEH mnpeaMmer « buonorus» (mo luyac u3 oOs3aTenpbHOM yacTM M MO 2 yYaca M3 4YacTH,
dbopmMupyeMoil y4acTHUKMHU OOpa3oBaTeIbHBIX OTHOIIECHWH). B yueOnbrii mman 11 kmacca mist
pealiv3allii  €CTECTBEHHO- HAy4YHOrO MpOoQuis BKIIOYEH MpeAMET Ha YIIIyOJIEHHOM YpOBHE
«buonoruss» 3 dyaca (1 wac w3 ob6ss3arenpHOMYAacTH, GOPMHUPYEMON  yJ4aCTHUKAMU
00pa3oBaTeNIbHbIX OTHOIIECHUH.
B céazu ¢ mem, umo ypoku evinanu na npaszonuunsie onu (30.09; 04.11; 07.01; 24.02; 10.03;
21.04; 12.05;) npocpamma ¢ 11 Kknacce evinoainena 6 noaHom obOveme 3a cuem
uHmencuukayuu y4yeoH020 Mmamepuana U UCHOIb306AHUU pe3epeHo20 epemenu ( RO
npozpamme 8uacos)

O160p Opranu3zanvoOHHBIX POPM, METOJOB U CPEACTB 00YUEHUS OMOJIOTUU OCYIIECTBISETCS C
yu€ToM crnenuuKd €ro cojepaHus U HaANpaBIEHHOCTH Ha MPOJOJDKEHHE OHOJIOTHYECKOTO
00pa3oBaHUs B OPraHU3aLUAX CPEAHETO MPOPECCUOHATBHOTO U BBICIIET0 00pa30BaHuUs.

OO0s13aTeNIbHBIM  YCIIOBUEM TpU 00yueHUU OMOJIOTUHM Ha YriIyOJE€HHOM YpOBHE SIBISIETCS
MpoBeJieHUE J1a00paTOPHBIX U MpaKkTUUYecKuX padoT. Tawke yyactue 00y4aromuxcsi B BBIITIOJIHEHUN
MIPOEKTHBIX U yueOHO-HCCIIEeI0BATENILCKUX Pa0OT, TeMaTHKa KOTOPBIX OMPEAENseTcs yYUTeleM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYJarOUUMHUCS
IporpamMmm CpeaHero oomiero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U IPEIMETHBIE.



B cTpykType NTMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS MPOTPaMMbl IO OHOJIOTHH BBIJCICHBI
CJIEYIOIINE COCTABIISIONINE: 0CO3HAHUE O0YJAOIIMMHICS POCCUICKON TPaXXTaHCKON MICHTUIHOCTH
— F'OTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEJIbHOCTH U CaMOOIPENEIICHUIO, HAAUYUe MOMUsayuu K
o0y4eHHI0 OUOJIOTHH, YeleHanpasieHHoe pazeumiue BHYTPEHHUX YOSKJICHUN TUYHOCTH Ha OCHOBE
KJTIOUEBBIX IEHHOCTEH U UCTOPUYECKUX TPAJAUIUI pa3BUTHs OMOJIOTHYECKOTO 3HAHUS, 2OMOBHOCHIb
u cnocobnocms OOYJAIOIUXCS PYKOBOJCTBOBATbCS B CBOCU JIGATEIIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKAaMH, IPUCYIIUMH CUCTEME OHOJIOTMYECKOTO OOpa3oBaHUsl, Haauyue
npagoCco3HAaHUs FKOJOTHUUECKON KYNbTYpPbl, CHOCOOHOCMU CMA8Ums LUEIU U CTPOUTbh KU3HEHHBIE
IIJIaHBbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOECHUS y4yeOHOro mnpeamera «buoyiorus» IOJDKHBI OTpaXkaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX YOE€XKJIEHUH,
COOTBETCTBYIOIIUX TPAJULIUOHHBIM LIEHHOCTSIM POCCHICKOTO 00IIECTBa, PaCIIMpPEHNE KU3HEHHOTO
OTIbITA M ONBITA JESTEILHOCTHU B MPOLIECCE PEaTn3allud OCHOBHBIX HAIlpaBJICHUN BOCHUTATEIbHON
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaskIaHCKOro BOCTIMTAHMS:

cOpPMUPOBAHHOCTh ~ TPAXKIAHCKOM  mo3uuuu  oOyyarouierocss Kak  aKTHMBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX MIpaB M OOs3aHHOCTEH, YyBa)K€HHWE 3aKOHAa W
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOHN IESITENbHOCTH MPU CO3JAaHUHM Y4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MMO3HABATENbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTIPEAETATh COOCTBEHHYIO MO3UIIMIO 0 OTHOIICHHIO K SBJIEHUSIM COBPEMEHHOM
JKM3HU U O0BACHATH €€;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOW TpakJIaHCKOW WICHTHUYHOCTH, MAaTPUOTHU3MA, YBAXKCHHS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Tiepe]; PoinHOM, Top1ocTH 3a CBOM Kpal, cBoto Poauny,
CBOU 5I3bIK U KYJBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEAUIO U MAMATHUKAM IPUPOJIbI, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

ueiHasi yoOe:x IEHHOCTh, TOTOBHOCTD K CITYXEHHIO U 3auuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OILICHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOpaJbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOILEHHUE K CBOUM POJUTEISM, CO3/JaHUI0 CEMBH HAa OCHOBE OCO3HAHHOTO
IIPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBHUHM C TPaIULUAMU HapoJoB Poccuu;

4) 3¢TEeTU4eCKOr0 BOCIIUTAHMS:

JCTETUYECKOE OTHOILIEHHE K MHUpY, BKIIOYas 3CTETHUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIIECHUH;

IIOHMMAaHHE YMOLIMOHAIBHOTO BO3IECHCTBUS KUBOM NPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXKEHMIO B pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

S) ¢pusuveckoro BocnuTaHusA, POPMUPOBAHUSA KYJIBTYPhI 310POBbSl H IMOLHOHAJIBLHOIO
Os1aromosy4usi:



MOHMMaHUE M peayn3alus 3J0pOBOro M Oe3omacHOro oOpasa XU3HH (370pOBOE MUTAHHUE,
COOJIIOJICHNE THTHEHUYECKHX TPABWJI M HOPM, COAJaHCHPOBAHHBIA DPEXHUM 3aHATHH MU OTIbIXA,
perynspHasi pusnuecKasi akTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHHUS
K COOCTBEHHOMY (DM3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMaHUE IEHHOCTH NMPaBUJI HHIUBUAYAJILHOTO M KOJUIEKTUBHOTO 0€301acHOTO MOBEACHUS
B CUTYallUSAX, YTPOXKAIOIMINX 3I0OPOBBIO U )KU3HHU JIOJIEH;

OCO3HAHHME TOCJIEICTBHA W HENPUATUS BPEAHBIX TNPUBBIUEK (YIIOTPEOICHHUS aAIKOTOJI,
HapKOTHUKOB, KYpEHUs);

6) Tpy10BOr0 BOCIINTAHUS:

TOTOBHOCTB K TPYJly, OCO3HAaHHE IEHHOCTH MAaCTEPCTBA, TPYIOJIIO0HE;

TOTOBHOCTh K aKTHBHOHM JIESATEIBHOCTH TEXHOJIOTHYECKOW M COIMAJIbHOM HAIpPaBJICHHOCTH,
CTIIOCOOHOCTh HHUITMHPOBATD, INIAHUPOBATH M CAMOCTOSTEBHO BHITIOHATE TAKYIO ICATEILHOCTB;

TOTOBHOCTb U CIIOCOOHOCTh K 0OOpa30BaHMIO M caMOOOpa30BaHUIO Ha NPOTSHKEHUHM Bcel
KU3HH,

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUSA:

HKOJIOTUYECKH IeJIeCO00pa3HOe OTHOMIEHHE K MPHPOJE KaK MCTOYHHKY KH3HH Ha 3emile,
OCHOBE €€ CYyIIIECTBOBAHUS,

MOBBIIICEHUE YPOBHSI HKOJIOTHYECKOW KYIBTYPHI: TPHOOPETEHHE OMBITAa IIAHWPOBAHUS
MOCTYITKOB U OIIEHKH WX BO3MOJKHBIX TTOCIIEJICTBHI IS OKPY)KAOIIEH CPEIIBI;

0CO3HaHHE TJI00ATEHOTO XapaKTepa dKOJIOTHYECKHUX MPOOIIeM U IyTeH MX pelIeHuUs;

HAIMYAE PA3BUTOTO DJKOJOTMYECKOTO MBINIICHHS, JKOJOTHYECKOW KYJIBTYpPBI, OIBITA
NEATETbHOCTH  DKOJIOTHMYECKOH  HANpaBICHHOCTH, YMEHHS  PYKOBOJCTBOBATHCS WMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW U COLMAIbHOW MpaKTHUKE, TOTOBHOCTH K Yy4YacTHIO B
MPAKTUYECKON JESITENbHOCTH YKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOUIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajlore KyJabTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KYyIbTYPBl KaK CpPEACTBAa B3aUMOJCUCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMAaHHE CYIIHOCTH METOJIOB IIO3HAHMS, HCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJb30BaTh IOJlydaeMble 3HAHHUS JJIs aHajiu3a U OOBSCHEHUS SBICHUI
OKPY)KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM HU3MEHEHHWM, yMeHHe JenaTh 00O0CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAyYHBIX (DaKTOB M MMEIOIIMUXCS JAaHHBIX C LEJIbI0 MOJYYCHHUS
JOCTOBEPHBIX BHIBOJIOB;

METAIIPEAMETHBIE PE3YJIBTATbBI

MetanpeaMeTHble pe3yNbTaThl OCBOCHHS YyueOHoro mnpeaMera «bHonorus» BKIIOYAIOT:
3HaYUMBbIe s (POPMUPOBAHUS  MHPOBO33PEHHUS  OOy4alOUIMXCA  MEXKAUCHUIUTMHAPHBIC
(MexTpeMeTHbIE) OOIIeHAYYHbIE TTOHSTHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KapTHHBI MHUpA U
crenu(uKy METOJOB TMO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHs,
SIBJIICHUE, TIPOLIECC, CUCTeMa, HayYHBIH (aKT, MPHUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCleIOBaHUE, HAONIOIEHWE, U3MEpPEeHHe, SKCIEPUMEHT W JPYTHe); YHHUBEpCalIbHBbIE YueOHbIE
neiictBus  (MO3HABaTENbHEIE, KOMMYHUKAaTUBHBIE,  PETYISATUBHBIE),  OOECIeUnBAOIINE
¢dbopmupoBanre (GyHKIMOHATHHOW TPAMOTHOCTH M COLMATBHONH KOMIIETEHIIMH OOy4Yaronnxcs;
COCOOHOCTh oOyJaronmxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCIUTUTHHAPHBIE,



MHUPOBO33pDEHUYECKHE 3HAHUA M YHHBEpCAJIbHBIE YueOHbIE JCHCTBHS B IO3HABAaTENbHOH U
COLIMAJIBHON ITPAKTHKE.

B pesynpraTe wu3ydeHHWs OWOJIOTMM Ha YPOBHE CpEIHEro oO0Imero oOpazoBaHUS Y
oOyuartomerocss Oyayr chopMUpoBaHBI MO3HABATEILHBIC YHHBEpPCalbHBbIC Yy4eOHBIC EHCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCalIbHbIC YUeOHBIC NCHCTBUS, PETYISTHBHBIC YHHBEPCATbHBIC YUCOHBIE
JEWCTBUS, COBMECTHAS JICATEIILHOCTb.

MeranpeaqMeTHble pPe3yabTaTbl OCBOCHHS MHPOTPAMMBI CPEOHEro o0mero o0Opa3oBaHUS
JOJKHBI OTPaXKaTh:

OByaieHHe YHMBEPCAIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€l CTBUSIMH:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSTENIbHO  (OPMYIIMPOBATh M aKTYaJIIM3UPOBATh TPOOJIEMy, paccMaTpuBarh €€
BCECTOPOHHE;

WCTIONIH30BaTh MPH OCBOCHUM 3HAHWN MPHEMBI JIOTHYECKOTO MBIIIJICHHUS (aHaln3a, CHHTE3a,
CpaBHEHHUA, KilacCH(pUKAKUK, OO0O0OIIEHNs), PACKPBIBATh CMBICT OHOJIOTMUECKUX TOHATHIA
(BBLIEISITH UX XapaKTePHBIC MMPU3HAKH, YCTAHABIMBATH CBS3U C IPYTUMU TIOHSATHSIMH );

OTIpENeNATh IIeNH JESTEIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU WX JOCTHIKEHHUS,
COOTHOCHTB PE3YJIbTAThI ICSATEILHOCTH C TOCTABICHHBIMU IIEIISIMH;

WCIOJIb30BaTh OWOJIOTMYECKUE TOHATHS JUIsl OOBsICHEHHsI ()aKTOB M SIBICHUM KHUBOM
TIPUPOJIBI;

KOOPJIMHUPOBATH M BBINOJHATH pPAabOTy B YCIOBHSAX pPEATBHOTO, BHUPTYAJIBHOTO U
KOMOWHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIQJIETh HABbIKAMU Y4eOHO-HCCIIEOBATEIbCKOM U TMPOEKTHOW AESITeNbHOCTH, HaBBIKAMU
paspelieHus mpoOjeM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOHMCKY METOJOB
pelIeHUs MPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIIOJIb30BAaTh PAa3IM4YHbIE BUJIBl JEATEIBHOCTH [0 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTalNy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4E€OHBIX CHUTYyallUAX, B TOM YHUCIE MpHU
CO3JaHUU YYEOHBIX U COIHABHBIX MPOEKTOB;

yMeTb  IEPEeHOCUTh 3HAHMS B  [O3HABATEJIbHYIO M  MpaKTUYEeCKyl0  oOnactu
KHU3HEJCSITENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HJIEW, MpeajiaraTb OpPUTMHAJIbHBIE MOJIXOJbl U PpEIICHUS, CTaBUThH
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATHCSA B PA3IMUYHBIX HCTOYHUKAX HHPopManuu (TeKcTe y4eOHOro mnocoows,
HAyYHO-TIOMYJISIPHON JUTEepaType, OHOJOTHYECKHX CIOBAapsAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax gaHHbIX, B VHTepHeTe), aHAIM3UPOBaTh HH(OPMALMIO PA3TUYHBIX BUIOB H (QOpM
MIPEJICTaBJICHUSI, KPUTUYECKH OIIEHUBAThH €€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTH;

WCIOJIb30BaTh HAy4YHBIM SA3BIK B KadecTBE CpelIcTBa Npu paboTe ¢ OHOIOTHYECKOM
uHdopmanuen: TPUMEHSITh XUMHUYECKHe, (U3MUECKHE M MaTeMaTUYeCKUE 3HAKU U CHMBOJIBL,
dbopmynel, abOpeBHATypy, HOMEHKIATypy, HCIOJNb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEJICTBA HATJISAHOCTH;

BIIAJETh HaBBIKAMHM pACHO3HaBaHWs M 3alUTHl  MHGOpMAIMH, HHPOPMAIIMOHHOM
0€301aCHOCTH JTMYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JA€liCTBUSIMH:

1) o6menue:



OCYIIECTBIISATH KOMMYHHKALIUU BO BCEX cdepax *KU3HU, aKTUBHO y4aCTBOBATh B AUAJIOTE MU
JMCKYCCHU T10 CYIIECTBY 00CYK1aeMOM TeMbI (YMEHHUE 3a7jaBaTh BOIPOCHI, BbICKA3bIBaTh CYKICHUS
OTHOCHUTEJILHO BBINIOJHEHUS IpeaJaraeéMoil 3ajadyd, y4UTHIBATb HHTEPEChl M COIJIACOBAHHOCTh
MO3ULMHI IPYTUX YYACTHUKOB JAUAJIOra WM AUCKYCCUN);

BIAJAETh PA3JIMYHBIMU croco0aMu OOILIEHUS M B3aUMOACWUCTBUS, MOHUMAThb HaMEPEHMUs
IpYrux JIOACH, MPOSBIATh YBaKUTEIBHOE OTHOIICHHWE K COOECeTHUKY M B KOPPEKTHOH (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATEILHOCTD:

[IOHMMAaTh YU HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYAJIbHONU pabOTHl IpU
pelieHn OMOJIOTUYECKOW MpoOieMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh HNPUMEHEHUS I'PYINIOBBIX
(hopM B3aMMOJIEHCTBUS MPHU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX JAECUCTBHI € Y4€TOM OOIIMX HMHTEPECOB M
BO3MOXHOCTEHN Ka)/I0TO 4jeHa KOJUIEKTHBA;

OIICHMBATh Ka4eCTBO CBOETO BKJa/a M KaXJ0ro y4aCTHHUKA KOMaH/bl B OOIIMIA pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TMPOEKTHI, OIEHHBATh HJEU C MO3WIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMUECKOE TOBEJICHUE B PAa3IUYHbBIX CUTYALUSX, IPOSBIIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATUBHBIM.

OBiageHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH 1€ICTBUAMM:

1) camoopranu3amnms:

UCIOJIb30BATh OMOJIOTHYECKNE 3HAHUA JUIs1 BBISIBJIICHHS IPOOJIEM M UX PELICHUS B )KU3HEHHBIX
U y4eOHBIX CUTYaIMsIX;

BBIOMPATh Ha OCHOBE OMOJOTMUYECKHX 3HAHWH IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M TOCTYNKax [0 OTHOLICHHIO K JKMBOH NIPUPOJE, CBOEMY 3[0POBBIO M 3I0POBBIO
OKpYXaroIluX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELIEHUs MPOOJIEeMbl ¢ Y4ETOM HMEIOILUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M IPEINOYTEHUH;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh ()OPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYIULIMU B pasHbIX 00JacTax
3HaHUMH, MOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OIICHUBATh
COOTBETCTBHUE PE3yJIbTATOB LIEISIM;

BJIa/IeTh HaBbIKAMH MO3HABATEJIbHON pe(IeKCHM KaK OCO3HAHUS COBEPILAEMbIX NEHCTBUN U
MBICIIMTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, MCIIOJIb30BaTh NPUEMBI peduIeKCUu s
OLIEHKU CUTYyalluH, BIOOPA BEPHOTO PELICHMS;

YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHe cedst M APYIrHX:

MIPUHUMAThH ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX MPU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.



HNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ynbTaThl OCBOCHHS cojepkaHusi ydyeOHoro mpenmera «buonorus» Ha
yriIyOJaEHHOM YpOBHE OpPHEHTHPOBAHBI Ha oOecrieueHre MpOQHUIBLHOrO OO0y4eHHs O0O0ydYaromUXcCs
ouonornu. OHU BKITIOYAIOT: CrieNU(pUYECKUE JUIsi OMOJIOTUN HAYYHBIC 3HAHUS, YMEHHUS U CIIOCOOBI
JEWCTBUI IO OCBOCHHUIO, MHTEPIPETAIMA M MPeoOpa30BaHUIO 3HAHWI, BHIBI ACATEIBHOCTH IIO
MOJYYCHUIO HOBBIX 3HAHWW U UX MPUMEHEHHUIO B Pa3JIMYHBIX YU4EOHBIX, a TaKKe B PEaATbHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHbie pe3ynbTaThl IPEICTaBICHbI 10 TOAaM U3y4EHUSI.

IIpenmerHble pe3y/ibTaTbl OcBOeHUsi ydyeOHOro mnpeamera «buonorusi» B 10 knacce
HOJI’KHBI OTPAXKATH:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE€ M POJIM OMOJOTMH B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B MIO3HAHUU 3aKOHOB MPHUPOJBI U PEIICHUH
po0JieM palMOHAIBHOTO MPUPOIONOIb30BaHMS, O BKJIAJE POCCUNUCKUX U 3apyOeKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH,

BJIQJICHUE CUCTEMOW OHOJIOTMYECKMX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliue
OMOJIOTMYECKUE TEPMUHBI M TOHATUS (KU3Hb, KJIE€TKa, OpPraHu3M, MeTaloJIu3M, TOMEOCTa3,
CaMOpEeryJslus, CaMOBOCIPOU3BEICHHE, HACIEACTBEHHOCTb, U3MEHUYHUBOCTh, POCT M Pa3BUTHE),
ounonornueckue Teopun (knerounas teopus T. [lIBanna, M. [lneiinena, P. Bupxosa, xpoMocomHas
Teopusi HacneAacTBeHHOCTH T. Moprana), yaenust (H. Y. BaBunoBa — o nmeHTpax MHOTOOOpaszus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUH), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB MEPBOrO MOKOJIECHHUS,
pacllernyeHus, YUCTOThl FaMeT, He3aBUCUMOro HacienoBaHus ['. MeHens, roMoJIOTHYecKUX psaoB
B HaciencTBeHHoU n3menunBoct H. Y. BaBunosa), npuHIMNIbI (KOMIIEMEHTAPHOCTH);

YMEHUE BBLACIATH CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKApHOT,
OJIHOKJIETOYHBIX U MHOTOKJICTOYHBIX OpPraHHW3MOB, B TOM YuCle OakTepuid, TpuOOB, pacTEeHUH,
KUBOTHBIX M YE€JOBEKa, CTPOCHMSI OPraHOB M CUCTEM OPraHOB PACTEHHH, KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEEATEIbHOCTH, MPOTEKAOIINX B OpraHU3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA,
OMOJIOTMUECKHUX TPOIIECCOB: OOMEeHa BemiecTB (MeTaboau3M), MPEBPAICHHUS dHEPTHH, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpo(HOrO TUIIOB MUTaHUA, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
rameToreHesa, sMOpuoreHe3a, nmocTIMOPHOHATIBHOTO PAa3BUTHS, PA3MHOXKEHUS, UHIUBUIYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, T'€TepPO3HCca, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE BBIABIATh OTIMYUTENIBHBIE IMPU3HAKU >KMBBIX CHUCTEM, B TOM YHUCJE PACTECHUU,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE BBITIOJHATH JIaDOpaTOpHbIE M TMpaKTUYeCKUe padoThl, cOOMOATh MpaBUiIa MPH
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHUE BBIJBUTaTh THIOTE3bl, MPOBEPSATh MX OKCICPUMEHTAIBHBIMU CpPEACTBAMU,
dbopMynupys Leib UCCIeA0BaHUS, aHAIM3UPOBATh MOJIy4E€HHBIE PE3yJIbTaThl U JeNIaTh BBIBO/IBI,

YMEHHME YYacTBOBaTh B Y4eOHO-HCCIENOBATENbCKOW paboTe MO OHOJOTHH, SKOJOTHH H
MEIHIIMHE, MPOBOAMMON Ha 0a3e MIKOJBbHBIX HAy4YHBIX OOIIECTB, W MyOJIUYHO TNPEACTABIATH
MOJIy4YE€HHBIEC PE3YIbTaThl HA YYCHUUECKUX KOHPEPEHIUSX;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oynyiel mpodecCHOHATbHOU JesITeNbHOCTH B
obnactu OWOJIOTHUH, MEAMIIMHBI, OMOTEXHOJOTHUH, BETEPUHAPHU, CETLCKOTO XO3sIMCTBA, MUIIEBOM
MIPOMBIIIJIEHHOCTH, YIITYONsATh MO3HABATENbHBIM HHTEPEC, HANIPABIECHHBI HA OCO3HAHHBIA BBIOOP
COOTBETCTBYIOILIEH Npodeccuu U NMPOJODKEHHE OHOJIOTHYECKOTO 0Opa30BaHUS B OpraHU3alMiX
cpeaHero npo¢eccuoHaIbHOTO U BBICIIEr0 00pa3oBaHusl.



IIpenmeTHbIe pe3yabTAThl 0CBOEHUsI yueOHOTro mpeamera «buosaorus»
B 11 Knacce N0IAKHBI OTPAKATD:

c(OPMHUPOBAHHOCTh 3HAHUHM O MECT€ M POJIM OMOJOIMH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUpPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUM 3aKOHOB
IOPUPOJBl M PEIICHUH SKOJIOTUYECKUX MPOOJIEM YEIIOBEUeCTBa, a TAKKE B PEIICHUH BOIPOCOB
PaMOHATFHOTO MPUPOIOIIONB30BaHUA, U B (DOPMUPOBAHUH LIEHHOCTHOTO OTHOUICHHS K MPHPO/IE,
oOIIeCTBY, YENOBEKY, O BKJIQJC€ POCCHHCKAX M 3apyOEKHBIX YYEHBIX-OMOJOTOB B pPa3BUTHE
OHOJIOTHH;

YMEHHUE BIIAJETh CHUCTEMON OMOJIOTMYECKUX 3HAHWUH, KOTOpasi BKIIOYAET OIpPENEICHUs M
MOHMMAaHUE CYIIHOCTH OCHOBOTIOJNATalOIIUX OHOJIOTHYECKUX TEPMUHOB M TOHATHH (BHUI,
sKocucTteMa, Ouocdepa), Ouosorudyeckue Tteopuu (dBodtonMoHHass Tteopuss Y. JlapBuHa,
CUHTeTHYecKass Teopus sBojtounun), ydeHus (A. H. CeseproBa — o myTdX U HamnpaBlIeHUSIX
sBostonun, B.U. BepHanckoro — o 6uocdepe), 3akoHsl (TeHeTnueckoro paBHoBecus Jx. Xapau u
B. BaiinGepra, 3apoasmmeBoro cxoxacta K. M. bopa), mpaBuna (munumyma FO. JluGuxa,
9KOJIOTMYECKOM MUpaMUbl SHEPTUH ), TuoTe3sl (Tunotesa «mupa PHK» V. I'nnbepra);

YMEHHE BIIAAeTh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHWS, WCIOIb3yeMBbIMH B
OMOJIOTUYECKUX HCCICOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTeM (ONHMCaHWe, W3MEpEHHe,
HaOJIO/IeHNE, SKCIIEPUMEHT), Crnoco0aMH BBISBICHHS W OICHKH aHTPOTIOTEHHBIX H3MEHEHUH B
MIPHUPO/IC;

YMEHHE BBIJCTATh CYIICCTBEHHBIC TPU3HAKU: BHJOB, OHOTEOIEHO30B, HSKOCHCTEM U
ouoctepsl, CTAOMIM3UPYIOIIETO, JABWXKYLIETO U  Pa3phIBAIOIIETO €CTECTBEHHOTOo O0TOOpa,
AIJIONATPUYECKOTO U CUMIIATPUYECKOT0 BHI000PAa30BaHMsl, BIUSHUS ABHKYIIUX CHJI SBOJIOIUHN Ha
reHo(oH ] MOMYISIIMK, MPUCIOCOOIEHHOCTH OpPraHU3MOB K cCpele OOWTaHusA, 4YepeoBaHUs
HaIpaBJIEHUH 3BOJIIOLNH, KPYTOBOPOTA BEIIECTB U MOTOKA SYHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3H MEXIY IMPOILIECCAMU SBOJIOLMH, JBWKYLIIUMHU CUJIaMU
aHTpPONOreHe3a, KOMIIOHEHTaAMH Pa3IMYHbIX IKOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

;

yYMEHHE peuiaTh OMOJOTHYeCKHE 3aJaud, BBISBISATH MPUUMHHO-CIEACTBEHHBIE CBA3U MEXKIY
UCCIIETyeMbIMU OHOJOTHYECKUMHU TPOLIECCAaMU M SIBJICHHUSIMM, JIeJIaTh BBIBOJBI M IPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBITIOJIHATH JIaDOpaTOpHbIE M MpaKTUYeCKUe padoThl, cOOMOATh MpaBUiIa MPH
paboTe ¢ yueOHBIM U JJa00PATOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIABUTATh THIIOTE3bl, MPOBEPATH HUX OKCICPUMEHTAIBHBIMU  CPEACTBAMH,
dbopMynupys Leib UCCIeA0BaHUs, aHAIM3UPOBATh MOJIy4E€HHBIE PE3yJIbTaThl U JeNIaTh BBIBO/IBI,
YMEHHE OCYIIECTBIIATh OCO3HAHHBII BBIOOP OyayIei nmpodeccuoHaIbHOM IeATEeIbHOCTH B 00IacTH
OMOJIOTHH, SKOJIOTHH, TPUPOIOTIOIH30BAHUS, METUIIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHUH,
BETEPUHAPHUH, CETBCKOTO X0341CTBA, MUILEBON MPOMBIIUICHHOCTH, YIIIYOISATh TO3HABATEIbHBII
MHTEpEC, HaIPaBJIEHHBIH Ha 0CO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu 1 MpoI0HKEHNe
OMOJIOTHYECKOTO 00pa30BaHMsI B OPraHU3aIUsIX CPEAHEro NpoPecCHOHAIBHOTO U BBICIIETO
oOpa3oBaHus



COJEPKAHUE OBYYEHUA
10 KJIACC

Copepskanue MporpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY rOCYIaPCTBEHHON
uroroBou arrecranuu (['MA).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHasi OMOJIOTHS — KOMIUIEKCHAass Hayka. Kparkas MCTOpus pa3BUTHS OHOJIOTHU.
buonorndeckne Hayku W H3y4aeMble HMH TpoOiieMbl. DyHAaMeHTalbHBIC, NPUKIAJHBIE U
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue Onoioruu B HOPMHUPOBAHUH COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTUHBI MHpA.
[Ipodeccun, cszannbie ¢ Ouosnoruedl. 3HauYeHHWE OMOJIOTMM B TIPAKTUYECKOW JCSATEIHHOCTU
YeJIOBEKa: MEJIUIIMHE, CEIILCKOM X035HUCTBE, TPOMBIIIUIEHHOCTH, OXpaHe TIPUPOJIBL.

JdeMoHcTpanuu

[Hoptpetsl: Apucrorens, Teodpact, K. Jlunnen, K. b. Jlamapk, Y. Japsun, Y. I'apseii, I.
Mennens, B. U. Bepunanckuii, U. I1. [1aBnos, 1. . Meunuxos, H. Y. Baunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTHU C JPYrUMU Haykamm», «CHucremMa OMOJOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

JKuBpie cucTemMbl Kak mpeaMer u3ydeHus Omosioruu. CBOWCTBA JKMBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEIIOCTHOCTD, CIIOKHOCTh U YHOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPraHU3ALMs, CAMOBOCIIPOU3BEIECHUE, Pa3IpPaKUMOCTh, U3MEHUNBOCTh, POCT H
pa3BUTHE.

YpoBHM OpraHu3alMd SKUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIETOYHBIA, TKAHEBBIMH,
OpraHW3MEHHBIN, TOMYJISIIITHOHHO-BUIOBOM, SKOCHCTEMHBIN (OMOTEOIIEHOTHYECKUI), ONOCHEPHBIH.
[Ipouecchl, mpoucxosaine B )KUBbIX cucTteMax. OCHOBHbBIE MPU3HAKH KUBOro. XKu3Hb Kak dopma
CyllecTBOBaHUs MaTtepuu. Hayku, n3ydaromne KUBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aliy.

N3yuenne xuBBIX cucTeM. Mertoapl Ouonoruveckoi Hayku. HaOmronmenue, w3MepeHue,
9KCIIEPUMEHT, CUCTEMAaTH3alus, MeTaanains. [lonsTue o 3aBUCMMON U HE3aBUCUMON NIEPEMEHHOM.
[InanupoBanue skcnepumenTa. [loctaHoBka m mpoBepka runore3. HyneBas runoresa. Ilonstue
BBIOOPKH M €€ J0CTOBEpHOCTh. Pa30poc B Ouosornueckux HaHHbIX. OlLlEHKa JOCTOBEPHOCTHU
MOJYYEHHBIX pe3yJbTaroB. [IpuunHBI UCKaK€HUsSI pe3ynbTaToB d3KcnepumeHTa. [lonsAtue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuis! u cxembl: «OCHOBHBIE MTPU3HAKY KU3HWY, «buonorudeckue cucreMoly, «CBoHCTBa
XKUBOW MaTepum», «YPOBHU OpraHU3alMU >KUBOW MHpUpPOAbD», «CTPOEHHUE >KUBOTHOM KIIETKH,
«Tkanu KUBOTHBIX», «CHCTEMBI OpPraHOB YEJOBEYECKOIO OpraHumsmay», «bHoreouneHos,
«buocdepa», «MeToabl H3ydSHHS JKUBOU TPUPOIBD.

O6opynoBanue: JabopaTopHoe 000pyAOBaHUE Ui MPOBEACHUS HAOMIOJICHUH, M3MEPEHHUIA,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonp30BaHWE pa3IUYHBIX METOJOB MPU HM3YYEHUU >KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Knetka — cTpykTypHO-(yHKIMOHAIbHAS €IWHUIA KUBOTO. MCTOpHS OTKPBITHS KIIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TOJIO)KEHUSI COBPEMEHHOW KIIETOYHOM TEOPHH.



MeTtoapl MOJIEKYJISIpHOM ¥ KJIETOYHOW OWOJOTMHM: MHKpPOCKOMUS, XpoMaTtorpadus,
anekTpodopes,  METoJ  MEYEHBIX  aroMoB, JuddepeHnHaIbHOe  IeHTpudyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. H3yyeHue QuKcuposanuvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnasa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpetst: P. I'yk, A. Jlesenryk, T. [lIsann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuuper 1 cxembl: «CBETOBOH MHUKPOCKOMY, «DIEKTPOHHBIH MHUKpOCKOM», «McTopus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIIpENapaTbl PpPacTUTENbHBIX, >XMUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuueckasa padora «/3ydyeHne MeTOHOB KIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, nupdepennnanbaoe neHtpudyruposanue, [ILP)».

Tema 4. Xumnueckasi Opranu3anms KIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YyJAbTPaMHKpPOIEMEHThL. Boma u €€ poJb
KaK pacTBOpUTEINs, peareHTa, ydacThe B CTPYKTYpPUPOBAHHM KJIETKH, TEIIOPETrYISIHHU.
MuHepasnbHble BellecTBa KIETKH, UX Onojiorndyeckas poib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKH. buosiormueckue mnosuMepbl. benkn. AMHUHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTypsl 6e1K0BOI MoJiekyinbl. [lepBuunas cTpykTypa Oenka, MenTUIHAas CBA3b.
Bropuunas, TpeTuuHas, dYeTBepTUYHas CTPYKTypbl. Jlenatypauus. CBoiicTBa  O€JIKOB.
Knaccugukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHOCaxapuabl, JUCaXapuibl, OJIUTOCaxapuabpl U monucaxapuapl. OOmmi miaxH
CTpOEeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIriieBoJ0B. buonornueckue QyHKIIMN YIiIeBOJOB.

Jlunuael. IMaapodunsHO-THIPOPOOHEIE CBOMCTBA. Knaccuduxarus JUTIAIOB.
Tpurmunepuapl, Gochoaunuasl, BOCKUA, CTepouapl. bruonorndeckue ¢GyHkmuu nunuaoB. OOmume
CBOWCTBA OHOJIOTMYECKMX MeMOpaH — TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYIPOHUIIAEMOCTb.

Hykneunosbie kucnorsl. [JHK um PHK. Ctpoenne HyknemHOBbIX KHUCIOT. HykiieoTwuapl.
[Ipunuun xommementapHoctu. [IpaBuno Yapradhda. Crpykrypa JHK — nBoiiHas croupalis.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bugst PHK. ®ynkunu PHK B kieTke.

Crpoenune mouiekyinbl AT®. Makpospruueckue cBszu B mosiekylie AT®. buonoruueckue
¢byakuun  AT®. BoccTaHOBJICHHBIE TIEPEHOCUYHMKH, HWX (GYHKIUW B KJIETKe. /JIpyeue
nykneosuompugocpamor (HT®). CexenupoBanue JTHK. Memoowr ecenomuxu, mpanckpunmomuxu,
NpPOMEeOoMUKU.

CrpykrypHas Ouonorus: OHOXMMHYECKHME M OHO(HU3MYECKHe HCCIEIOBaHHUs COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpBl OnoMoliekyn. Modenupoganue cmpykmypol u OyHKYuL OUOMONEK)
u ux xomniekcos. KomnvromepHulil Ousaiin u opeaHudeckull cunmes OUOMONEKY U UX HENPUPOOHBIX
AHANL0208.

JdeMoHcTpanun

[Hoptpetsr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHue  XUMUYECKUX  DJIEMEHTOB B HEXHMBOM  IPUPOIE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmumer u cxemsbl: «[lepuoguueckas TabnMia XUMHYECKHX OdlIeMEHTOB», «CTpoeHue
MOJIEKYNBl BOJIBD», «BemecrBa B cocTaBe OpraHusmMoB», «CTpoeHHE MOJEKYIbl Oenkay,
«CTpyKTypel OENKOBOW MOJEKYIbl», «CTpOoeHHE MOJIEKyd YTIeBOAOB», «CTpoeHHE MOJEKYI
nununoBy», «HykinenHoBbie KuciaoTe», «CtpoeHue Monekysasl ATOx.

Ob6opynoBaHue: XUMHUYECKas ocyia U 000pyI0BaHHUE.

JlaGopatopHas padora «O0HapyxeHue OeNKOB ¢ TOMOIIbI0 KaUeCTBEHHBIX PEAKIIUII».



JlabopaTopHasi pabora «lccinenoBaHue HYKJIEMHOBBIX KHMCIOT, BBIJACJIEHHBIX M3 KIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. Ctpoenune U QyHKINH KIETKH

Tumbl KJIETOK: SyKapHOTHYecKass W MpokapuoTHueckas. CTpyKTypHO-(YHKIHNOHAIHHBIC
00pa3oBaHUS KJICTKH.

Crpoenne npokapuoTndeckoil kieTku. Kinerounas crenka Oakrepuit u apxeil. OcoOeHHOCTH
CTpOEHUS TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUYECKUX KIIETOK. MECTO U POJIbh MPOKAPHOT B
OnoneHo3ax.

Crtpoenrie u (QyHKIIMOHHPOBAHHE JyKapHOTHYeCKOH kieTku. [lmasmarmdeckas memOpaHa
(mna3manemma). CrpykTypa ma3Marudeckol  MeMmOpanbl. TpaHcrmopT — BeLIECTB — uepe3
IUIa3MaTU4YecKyro MemOpany: maccuBHbIA (auddysus, oOmeruénHas nud¢ys3us), aKTHBHBIHA
(mepBUYHBIH M BTOPUYHBIA aKTUBHBIM TpaHcnopt). [lomynponuriaemocts MeMOpanbl. Pabota
HaTpUH-KaJIMEBOr0 Hacoca. DHJOIMTO3: MUHOLMTO3, (aronuTo3. DK301uT03. KinetouHas creHka.
Crpykrypa v QyHKIUHU KIETOYHON CTEHKU pacTeHH, rprOoB.

Huronnazma. I[{uto3omnb. [{utockener. JIBmwkenue 1uToruiasMel. OpraHouasl KIETKH.
OnHomeMOpaHHbIE OpPraHOWbl KIETKH: 3Hjoruiazmatudeckas ceth (DIIC), ammapar ['onbmku,
JU30COMBI, UX CTpoeHHe U (GYHKUUU. B3auMOCBA3b OJHOMEMOpPAHHBIX OPTraHOMJIOB KIIETKH.
CrpoeHue TpaHYISIpHOTO peTukynyma. Mexanusm Hanpagnenus 6enkoe 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH. [mamkuil  (arpaHynspHBI)
sHAOIUIa3MaTHUecKuil peTukynyM. CekpetopHas ¢yHkuus anmapata [onpmxu. Moougurkayus
oenkoe 6 annapame I onvodcu. Copmuposka benkoe 6 annapame I onb0cu. TPpaHCHIOPT BEILECTB B
KJIeTKe. Bakyosn pactutensHbIX KieTok. Kierounsii cok. Typrop.

[losryaBTOHOMHBIE ~ OpraHOUABI KJIETKM: MUTOXOHAPHM, IUIACTHIBL.  [Ipoucxodrcoenue
mumoxonopuui u naacmud. Cumobuoeenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHApUH M TwacTui. IlepBuuHble, BTOPWUYHBIE U  CIIOXKHBIE IUIACTH]IBI
(OTOCUHTE3UPYIOILUX FYKAPHOT. XJIOPOIIACThl, XPOMOILIACTHI, TEUKOIUIACTHI BBICIIUX PACTEHUI.

HememOpanHnble opraHouabl kiaeTku CTpoeHune M (yHKUMM HEMEMOPAaHHBIX OpPIaHOWOB
KIeTku. PubGocomsl.  [lpomescymounvie  ¢unamenmoi.  MuxkpopuimaMeHTbsl.  Axmunogvle
Mukpoghunamenmoi. MpbllIeUHbIE KIETKU. AKMuHo8ble KOMNOHEHMbl HEMbIUEUHbIX KIemoK.
MukpoTtpy6ouku. Knerounsnii uentp. CTpoeHWE © JABUKEHHE JKIYTHKOB M PECHHYCK.
MukpoTpyOouku nutoruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Muxkpoguiamenmamu u
muxpompyboukamu. Momoprwie benxu.

Anpo. OGonouka sapa, XpOMaTHH, KapuoIuia3Ma, SAPBILIKK, MX CTPOEHHE M (YHKLUU.
SnepHslii 6enkoBbIi MaTpUKC. [IpocTpaHCTBEHHOE PACHIOIOKEHHE XPOMOCOM B MHTEP(a3HOM siipe.
Dyxpomamun u cemepoxpomamun. beaku XxpomaTuHa — TUCTOHBL. JJuHamuka s0ephoti 000104KU 6
mumo3se. Aoepnviii mpancnopm.

Knerounsie BkimtoyeHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (PacTUTENbHOM,
YKUBOTHOM, TPHOHON).

JdeMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

TaGnuue! 1 cxembl: «CTpoeHUE YYKapUOTHUYECKON KIeTKN», «CTpoeHHEe )KMBOTHOM KIETK»,
«CTpoeHME pacTUTENBbHOM  KIETKM», «CTpoeHue MUTOXOHIpuw», <«apo», «Crtpoenue
IIPOKapPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBONH MUKPOCKOT, MUKPOTIPENapaThl PaCTUTEIbHBIX, )KUBOTHBIX KJIETOK,
MUKpOITpenapaThl 0aKTepHaTbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «l3yyeHue cBOMCTB KIETOUHOW MEMOPAHBI».



JladopaTopnasi padora «liccienoBanue miaa3Moiu3a W JIEIJIA3MOJIM3a B PACTUTEIIBHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHne ABM)KEHUS LUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB M NpeBpaLlicHHe JHEPTHH B KJIeTKe

AccUMWISIIAA U AUCCUMIUIALMS — JBE CTOPOHBI MeTaOoiu3ma. THmbl oOMEHa BEIIECTB:
aBTOTPOGHBIA U TeTepOTPOPHBIH. YdacTHe KUCIOpoaa B OOMEHHBIX Mpoleccax. JHePreTHIecKoe
obecrieuenne kietku: npespameHne AT® B oOMeHHBIX Tporieccax. DepMEHTATHBHBIN XapakTep
peakuuii KjIeTouyHoro merabonnzma. DepMeHThl, UX CTPOCHHME, CBOMCTBA U MEXaHU3M JICUCTBHS.
KodepmenTsl. Otanuust (epMEHTOB OT HEOPTaHWYECKHUX KaTaIM3aTOPOB. Belku-akTUBAaTOpHI |
OeNKU-UHTUOUTOPBI. 3aBUCHMOCTH CKOPOCTH (DepPMEHTATUBHBIX PEAKIIMIA OT PA3IUUHBIX (PAKTOPOB.

[lepBUuHBI CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oxcuzenHvlll  pomocunmes y  baxkmepuii. Ceemocobupaiowjue nuUSMeHmMbvl U NUSMEHMbl
peaxkyuonnoz2o yeumpa. Ponp xyoporactoB B mpouecce (orocuHTe3a. CBeToBas W TEMHOBas
dasel. @omoovixanue, Cz., Cs. u CAM-munvr gpomocunmesa. TIpoayKTUBHOCTH (OTOCHHTE3A.
Bnusinue pa3nuyHbIx (pakTOpoB Ha CKOPOCTh GOTOCHHTE3A. 3HaUeHUE (OTOCUHTE3A.

XemocuHre3. PazHooOpaszue opraHM3MOB-XEMOCHHTETUKOB: HUTpUULIMpYIOLINE OaKTepuu,
xKene300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OakTeprH. 3HAUEHUE XEMOCHHTE3A.

AnaspobHble opranusmbl. Bunel Opoxxenus. IIpogykTel Opo’keHHS W UX HCIOIb30BaHHE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OWOTEXHOJOTHH W BO3OYIUTENH
0ose3Hel.

AspoOHBIE OpraHW3Mbl. JTalbl SHEpPreTHdeckoro ooOmeHa. I[loAroTOBUTENBHBIN STl
I'mukonu3 — 6ecKUCIOpoHOE PACHIEIUIEHNE TIIOKO3bI.

buonornueckoe OkucieHHE, WM KIETOYHOE JbIXxaHue. Poiap MUTOXOHApWI B IpoLeccax
ouonoruueckoro okxucieHus. luxinuyeckue peaknuu. OxucnurenbHoe QochopunrpoBaHue.
Onepeus memobpanrnoeo epaduenma npomonos. Cunmes AT®.: paboma npomonnoii AT@-cunmasuol.
[IpeumymectBa a’poOHOTO myTH OOMEHa BemeCTB TNiepen aHa’poOHBIM. I(HPEKTUBHOCTH
SHEPTEeTUUYECKOT0 OOMEeHa.

JdemoHcTpauuu

[Toptpetsr: Ix. [Ipuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubpl u cxembl: «DoTocHHTE3», «DHEpreTudeckuii oOmeH», «buocuHTE3 Oenkay,
«Ctpoenue pepmMeHTa», «XEeMOCHHTE3.

O6opynoBaHue: CBETOBON MHKPOCKOI, 0OOpYyJOBaHHE MJsl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padora «/3yyeHre KaTaIUTUYECKON aKTUBHOCTU (DepMEHTOB (Ha mpuMepe
aMUJIa3bl WK KaTalasbl)y.

JlabopaTopHas padora «l3yuenue ¢hepMEHTaTUBHOTO PACIICIUICHUs MEPOKCHIa BOAOPOIa
B PACTUTEJIbHBIX U )KUBOTHBIX KIETKAX).

JlaGopatopHas padora «CpaBHeHHE POLIECCOB (POTOCHMHTE3a U XEMOCUHTE3a».

JlaGopatopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U JBIXaHHSD».

Tema 7. HacencrBeHHass nHGOpManus U peajn3anus eé B KJIeTKe

Peakuun martpuyHoro cuHtesa. IIpyHIMII KOMIUIEMEHTApHOCTHM B PEAKLUAX MaTPUYHOIO
cuHTe3a. Peammszanus HacnmeAacTBeHHOW uH(opManuu. ['eHeTMyeckuii KOJA, €ro CBOMCTBA.
Tpanckpunuus — matpuunbiii cuHTe3 PHK. IlpuHuumel TpaHCKpUNIMHU: KOMILJIEMEHTApPHOCTbD,
aHTUIAPAJUIEIbHOCTh, ACUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnopTHeix PHK B OmocunTese Oenka. YcinoBus
o6uocunresa 6enka. Koguposanue amuHokucnoT. Posb pubocom B GrocuHTese Oemka.



Cospemennvie npedcmagienus o cmpoeHuu 2erog. OpraHuzanysi T€HOMa Yy MPOKAPHOT U
9YKapHOT. Perymsius akTMBHOCTU reHOB y npokapHuoT. ['unoresa onepona (P. XKako0, XK. Mano).
MonexynapHuvle mexanusmvl IKcnpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pe2ynayuu pabomul
2eno6. Perynsinys 0OMEHHBIX ITPOIIecCcOB B KileTKe. KieTounslil romeocras.

Bupycbl — HekneTouHble (OpPMBI )KU3HU U OOMUraTtHeie mapa3utbl. CTPOCHHE MPOCTHIX H
CIIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiii yuki JJHK-codepocawux supycos,
PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanHckKpunyus, pesepmasa, uHmezpasd.

Bupycusie 3a00eBanust yenoBeka, )XuBOTHBIX, pactenuid. CIINJ], COVID-19, counansusie
Y MEJIMIIUHCKHUE TPOOIJIEMBI.

buoungopmamura: unmezpayus u ananuz ooavuux maccusos («bigdatay) cmpyxmypHvix
buonocuueckux danmnvix. Hanomexnonoeuu 6 ouonoeuu u meouyune. llpoepammupyemvle ¢ynkyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuupt u  cxembl: «buocunTe3 Oenkay, «l'eHermueckuii Kom», «Bupycem,
«baxTtepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. ’KuzHeHHbBIN HUKJI KJIETKH

Knerounsrii mwmkn, ero mepuoabl u peryminusa. Watepdaza m muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTekarmux B uHTepdaze. [loaroroBka kieTku K neneHuto. [IpecuHTEeTHYECKHIA
(MOCTMUTOTUYECKHIT), CUHTETHMUECKUH M TOCTCUHTETUYECKHH (IMIPEMUTOTHYECKU) Tepuo/Ibl
uHTEpPasbl.

Marpuunsiii  cunte3 JIHK -  penmukamms.  Ilpunnunsr  permukamuun — JIHK:
KOMILJIEMEHTApHOCTh,  TOJYKOHCEPBATHUBHBIM  CHHTE3,  aHTUMNApaUIeIbHOCTh.  MexaHHu3M
pemukanun JIHK. Xpomocomel. Ctpoenne xpomocoM. TenoMepbl U TenoMepasza. XpOMOCOMHBIN
Ha0Op KJIETKU — KapHOTHUIL. JIUTIJIOMIHBIA W TaruIOMIHBIM HAOOpHI XpomocoM. ['omojoruyHbie
xpoMocoMbl. [Tos1oBbIE XpOMOCOMBI.

Jenenue kneTku — MuTo3. CTaguy MUTO3a U MIPOUCXOSIINE B HUX MPOLEcChl. THUIBI MUTO3A.
Kapuoxunes u nurokunes. buonornueckoe 3HaueHne MUTO3a.

Perymsmus MUTOTHYECKOTO LIUKIIA KIETKU. [IporpaMMupyemas kjaeTouHasi TuOenb — arnomnTos.

Krnerounoe siipo, xpomocomsl, (GyHKIHOHaIbHAs Te€HOMUKA. Mexanusmvl npoaugepayuu,
oughgepenyuposxu, cmapenusi u eubenu Kiemox. «L{ugpposas xiemxay — ououngopmamuuecxue
Mooenu PYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanun

Tabmuiper u cxembl: «KH3HEHHBIM LUK KIETKW», «MuTO3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpormpenaparbl: «MuUTO3 B KIETKax KOpelIka
JTyKay.

JlabopaTopHas padora «/3ydeHne XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopunasi padora «HaOmomeHue MHTO3a B KJIETKaX KOHYMKa KoOpelika lyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. Ctpoenne u pyHKnMu OpraHu3MoB

buonornyeckoe  pasHooOpazue  OpPraHU3MOB. OnHOKIETOYHBbIE,  KOJIOHHAJbHbIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHHUS W JKU3HENEATEIHHOCTH OJHOKJIETOYHBIX OpPraHu3MOB. bakrepun,
apxew, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APyrue mpoTucThl. KoloHHMATbHBIE
OpraHU3MBbI.



B3anMocBs3bp 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Txanu pactenuil. TUIBI pacTUTENIBHBIX TKaHEH: 0Opa3oBaTeIbHast, OKPOBHAS, IIPOBOAAIIAS,
OCHOBHas, MexaHnueckas. OcoOeHHOCTH cTpoeHHs, (PYHKUIUH M pacIoIOKEHUs TKaHEeH B opraHax
pacTeHui.

TKaHM )KMBOTHBIX M 4Y€JIOBEKA. THIIBI )KUBOTHBIX TKAHEH: AIUTEINAIBHASL, COCIUHUTENIbHAS,
MbIeyHasi, HepBHas. OcoOeHHOCTH cTpoeHHs, (DYHKIMH W PAcIOJIOKEHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranuzMoB. Kapkac pacrenuii. CkeneTsl 0JHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy)XHbIIl 1 BHYTpeHHUH ckeneT. CTpoeHUe U TUIIbI COETUHEHUS KOCTEH.

JIBi>keHre  OpraHm3MoB.  JIBiKeHHWE  OJHOKJIETOYHBIX  OPTraHU3MOB:  aMEOOHMTHOE,
KT'YTUKOBO€, PECHUYHOE. J|BUKEHNE MHOTOKJIETOYHBIX PACTEHUN: TPOIIU3MBI U HACTUU. /[BHKEHHE
MHOTOKJIETOYHBIX )KMBOTHBIX M Y€JIOBEKa: MblllieyHas cucreMa. Pedexc. CkeneTHble MBIIIIBI U UX
pabora.

[Intanne opranmsmos. llornomeHne BOJIBI, YIVIEKMCIOTO ra3a U MHUHEPAIBHBIX BELIECTB
pacteHusMH. IIutaHme KUBOTHBIX. BHYTpPHIOIOCTHOE W BHYTPUKIETOYHOE IUIIEBApPEHUE.
[InTaHne MO3BOHOYHBIX >KMBOTHBIX. OTHENbl MUIIEBAPUTENBHOrO Tpakra. [lnmeBapurenbHbIE
xkene3bl. [IumeBapurenbHas cucreMa 4eaoBexa.

Jpixanue opranu3moB. J[prxanuwe pactenuid. [[pixanue >xuBOTHBIX. Juddy3us razos uepes
MOBEPXHOCTh KieTku. KokHoe napixanwe. [[pixatenpHass moBepxHOCTh. JKabepHoe W n€royHoe
JbpIXaHue. J[pIxaHune MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIIOIMOHHOE YCI0KHEHUE CTPOCHUS
JErKUX TO03BOHOYHBIX JUBOTHBIX. JlpIXaTenpHas cucTeMa 4YeloBeKa. MeXaHu3M BEHTHIISILIMU
NETKUX y NTUL U MIIeKoNuTatomux. Perynsanus apixanud. [{pixareabHble 00bEMBI.

TpaHcOpT BEIMIECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI paCTeHUN. TpaHCHOPT BEIIECTB
y )KMBOTHBIX. KpoBeHOCHas cucteMa u €€ opranbl. KpoBeHOCHast cucTeMa MO3BOHOYHBIX JKUBOTHBIX
u yenoBeka. Cep/ie, KPOBEHOCHBIE cOCYbl U KpoBb. Kpyru kpoBooOpamieHus. DBOJIOLHUOHHBIE
YCIIO)KHEHHsI CTPOEHHUSI KPOBEHOCHOW CHUCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. Pabora cepnua u eé
perynsuus.

Brinenenne y opranusmoB. Beiaenenwe y pacTeHuil. BblaeneHue 'y KMBOTHBIX.
Coxkpaturensuble Bakyosid. Opraubl BbleneHus. QuibTpanus, ceKpenuss 1 00paTHOE BcachbIBaHUE
KaKk MexXaHu3Mbl paboThl OpraHoB BblaesieHUs. CBs3b IMOJIOCTH Tejla C KPOBEHOCHOM U
BBIJICIUTEIIBHOW CUCTEMaMU. BplielieHne y NO03BOHOYHBIX JKMBOTHBIX M uesoBeka. [loukw.
Crpoenue u ¢pynkunonuporanue Heppona. OOpa3zoBaHHe MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKIETOUHBIX OpraHu3MoB. Cropbl OaKTepuil U IIUCTHI
MpoCTeNIINX. 3amuTa y MHOTOKIEeTOYHbIX pacteHuil. Kyrukyna. CpeacrBa mnaccUBHOM U
XUMHYECKOH 3aIUThL. OUTOHIIUIIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X MPOU3BOAHBIE. 3alllUTa OpraHu3Ma OT
6one3neld. IMmyHHas cuctema yenoBeka. KileTouHblil 1 TyMOpaabHBI UMMYHUTET. Bpoxk1EHHbIN
U npuoOpeTéHHbIN crnennpuieckuii MMMyHHUTET. Teopusi KIOHAJIbHO-CEJIEKTUBHOTO MMMYHHUTETA
(IT. DOpmux, ®. M. bepuer, C. ToneraBa). BocmamuTenbHble OTBETHl OpraHusMoB. Pomb
BPOXAEHHOTO UMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PaszgpaxxumocTs M perymsiuus y OpraHu3MoB. Pa3apakumocTb Yy  OJHOKJIETOYHBIX
opranusmoB. Takcuchel. Pa3gpaxuMocTe M peryisilivs y pacTeHHd. PocToBble BemiecTBa M HX
3Ha4YCHHUE.



HepBHas cuctema u peduexTopHast peryasius y >KuBoTHEIX. HepBHas cucrema u €€ OT/AeINbl.
OBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y )KUBOTHBIX. OT€NBI FOJOBHOIO MO3Tra
MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pedaexropnas ayra. besycinoBHbie u ycnoBHBIE pedIIeKCHI.

I'ymopanbHas peryasuus W SHIOKPMHHAs CHCT€Ma >KMBOTHBIX M 4enoBeka. JKesessl
SHJOKPUHHOM CHCTEMBl M HX TOPMOHBI. JlelicTBHE TOpPMOHOB. B3aMMOCBSA3b HEPBHOU H
SHJIOKPUHHOM cucTeM. [ unoranamo-rumnodu3zapHas CHcTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuuer u cxembl: «OIHOKJIETOYHBIE BOJIOPOCTH», «MHOTOKIETOUHBIE BOJOPOCITHY,
«baxrepun», «IIpocteiiney, «Opranbl IBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKOMbIX», «TkaHu pacteHuin», «KopHEBbIE CHCTEMBD»,
«Ctpoenue ctebmns», «CTpoeHne TMCTOBOM TIIACTUHKNY, « TKaHU KUBOTHBIX», «CKEJIET YeIoBeKay,
«IInmeBapurenbHas cucreMa», «KpoBeHocHas cucremay, «JlpixarenpHas cucremay, «HepBHas
cucteman, «Koxa», «Mpimeunas cucrema», «BolmenurenbHas cuctema», «IHIOKPUHHAS
cucreMa», «Crtpoenue Mblmnby, «mmynuteT», «KumeyHononoctHeie», «Cxema NUTaHUS
pactenuit», «KpoBeHOCHbIE CHCTEMbI MTO3BOHOYHBIX KUBOTHBIX», «CTpoeHHe ruapbl», «CTpoeHue
wiaHapun», «BHyTpeHHee cTpoeHHe J0XkaeBoro depBs», «HepBHas cuctema poeio», «HepBHas
cucreMa JArymkn», «HepBHas cucrema npecmelkaromuxcs», «Hepeaas cucrema nruny, «HepBHas
cucTeMa MJleKonuTarImux», «HepBHas cucrema yenoBekay», «Pedexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHEeH, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXHUX, >KUBBIE
9K3EMIUISApbl KOMHATHBIX PAacTE€HUM, repOapuu pacTeHHM pa3HbIX OT/AEIOB, BIIAXKHBIE IperapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX YKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Ui IEMOHCTPAIMM MOYBEHHOTO M BO3YIIHOIO MUTAaHUS PACTEHUH, paclIeIUICHUs
KpaxMaja u OeNKoB moJ AeicTBUEM (EpMEHTOB, 00OPYAOBaHHUE Ui JEMOHCTPAIMH OMBITOB I10
W3MEPEHUIO0 KU3HEHHOW €EMKOCTH JETKUX, MEXaHU3Ma JbIXaTeNIbHbIX JABUKEHUN, MOJIEIN
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHune TKaHeil pacTeHUI».

JlaGoparopHas padora «/3yueHne TKaHei 5KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHM3MOB

®opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecriosioe (BKJIIoYasi BEreTaTUBHOE) U MoJioBoe. Buibl
0€ecI10JI0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTaus, KIOHUPOBaHHUE.

[TonoBoe pa3mHosxenue. [lonossie kineTku, wim ramersl. Meito3. Craguu meriosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii cMpICi Meiio3a U OJIOBOTO Ipoliecca. Meiio3
U €r0 MECTO B KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoapieBoe pazputue. ['amerorenes y >kuBoTHbIX. [lonoBeie sxene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. CniepmaroreHes u ooreHes. CTpoeHUE MOJIOBBIX KIETOK.

OmoI0oTBOpeHHE W SMOPHOHAIBHOE pa3BUTUE >KUBOTHBIX. CrocoObl OIUIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOpPHOJIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgozenez — o0na uz enaguvix npobnrem smbpuonocuu. Konyenyus mopgozenos u
mooenu mopghocenesa. Ctaauu 3MOpuOreHe3a XKUBOTHBIX (Ha mpumepe nsarymku). [IpoOnenue.
Tunsl apoGnenus. /Jemepmunuposannoe u HedepmuHuposamHoe opoobnenue. bBracmyna, munvi
onacmyn. OCOOEHHOCTH JpOOJIEHHUS MIIEKOTUTAIOMNX. 3apOJAbIILIEBbIe JUCTKH (TacTpyJsLus).
3akiagka OpraHoB M TKaHEH U3 3apoJbIILEBBIX JIMCTKOB. B3aumHOe BiMsHME dYacTel
Pa3BUBAIOLIETOCS 3apoJiblla (SMOPHOHANBHAS MHAYKIMS). 3aKiajKa IUIaHa CTPOCHUS KUBOTHOTO



KaK pe3yJbTaT MEepapXUueCKUX B3aUMOJCUCTBUN reHOB. BimsHue Ha 3MOpHOHANIBHOE Pa3BUTHE
pa3nUYHBIX (PAKTOPOB OKPYKAFOIICH CPEIIbI.

Poct u pasButue xuBoTHbIX. [locTamMOproHanbHbIN nepuo. IIpsimoe u HenmpsiMmoe pa3BUTHE.
PazButne ¢ Meramop}o3oM y OECIIO3BOHOYHBIX M TIO3BOHOYHBIX JKMBOTHBIX. bHoIormdeckoe
3HAQUEHHE MPSMOTO M HENPSMOTO pa3BUTHS, HUX pacOpoCTpaHEHUE B Mpupojie. THUrbl pocta
KUBOTHBIX. DaKTOPBl PErySALMU POCTa KUBOTHBIX M uejoBeka. CTaguu MOCTIMOPHUOHAIBHOTO
pa3BUTHS y KUBOTHBIX W uenoBeka. [lepmoabl oHTOreHe3za dyenoBeka. CTapeHHE M CMEpPTh Kak
OMOJIOTUYECKUE TIPOIIECCHI.

PasmHuoxenune u pasButue pacrenuit. ['amerodur u copodur. Meiio3 B KHU3HEHHOM LIUKJIIE
pactenmii. OGpa3oBaHue CIIOp B Tpoliecce mMeio3a. ['amerorenes y pacteruii. OImioIOTBOPEHHE U
pa3BUTHE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX PACTCHHM.
OO6pazoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PEryNsii OHTOTeHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[Hoptpetst: C. I'. HaBamun, X. [llneman.

Tabmuubl 1 cxembl: «BeretaTuBHOE pa3MHOKEHHE», «THUIMBI OECMOJIOT0 Pa3MHOKEHHU,
«Pa3zMHOXEHHE XJIAaMUIOMOHAbI», «Pa3zMHOKeHNE 3BIIIeHbD», «Pa3zMHOKeHUEe ruape», «Meios3y,
«Xpomocomely, «['amerorenesy», «CTpoeHre SHUUEKIETKA U criepMaTo30uaa», «OCHOBHBIE CTaIuU
oHTOTeHe3a», «lIpsMoe u HenpsiMoe pa3BuTHE», «Pa3BUTHE MAKCKOTO KyKa», «Pa3BUTHE capaHuny,
«Pa3BuTHe NATYMIKN», «/[BOWHOE OIJIOIOTBOPEHME Yy LBETKOBBIX pacTeHui», «CTpOEeHHE CEeMSH
OJHOJIOJIbHBIX M JBYAOJBHBIX pacTeHU», « KU3HEHHBIN UK MOPCKOW KamycTh», «KW3HEHHBIN
UK MXay, « KU3HEHHBIN UK TAaNOPOTHUKAY, « KHU3HEHHBIN IIUKII COCHBDY.

OO6GopynoBaHue: CBETOBOM MHUKPOCKOII, MHKPOIIpENnapaThl SUIEKICTOK U CIEPMAaTO30HU/IOB,
MoJenb «L{UKIT pa3BUTHUS JATYIIKIY.

JlaGoparopnass paGora «l3ydyeHue CTpOEHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax.

IIpakTuyeckass padora «BbIsBICeHHE MPU3HAKOB CXOJCTBA 3apOJbIIIECH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHe OpraHoOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIICHHS U Pa3BUTHsI TeHETUKH Kak Hayku. Padoter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponib oTedecTBeHHBIX yUEHBIX B pa3zBuThu reHetukn. Padorsr H. K. Kombemosa, H. 1.
BasuinoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeepa-
Pecogckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. |'OMOJIOTMYHBIE XPOMOCOMBI, AJIIEJIbHbBIE
I€Hbl, aJbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIM M PEUECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, YMcTas JHUHUA, THOpUAbI, reHotur, (eHoturn. OCHOBHBIE METOJbI TEHETHKHU:
rUOPUA0TIOTMUECKUMA, ITUTOIOTHUECKH, MOJIEKYJISIPHO-T€HETUYECKHIA.

JdeMoHcTpanuu

IToptpersr: I'. Menpens, I'. ne ®@pus, T. Mopran, H. K. Kossnos, H. 1. Basunos, A. H.
benoszepckuii, I'. /1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxembl: «MeToIbI TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTopnas padora «/Ipozoduna kak 00bEKT TeHETUIECKUX UCCIEIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaenss — 3ak0H eIMHO00pa3usi THOPUIOB
nepBoro nokosenus. [IpaBuio nomuHupoBaHusi. Bropoit 3akoH MeHaenst — 3aK0H pacllerieHus
nmpu3HakoB. [luTonoruyeckre 0CHOBEI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a 4iuCcTOTh TaMeT.



Ananusupyrouiee ckpemuBanue. [IpoMexyTouHblii xapakrep HacienoBaHud. PaciuernieHue
IIPU3HAKOB IIPU HENOJHOM JOMMHHPOBAHMU.

JurubpumHoe ckpenuBanue. Tperuii 3akoH MeHienst — 3aK0H HEe3aBUCUMOTO HACJIECIOBAHS
npu3HaKoB. LluToornueckne OCHOBBI TUTUOPUAHOTO CKPEIIUBAHUS.

CuerieHHoe HacnenoBaHue mpusHakoB. Paboter T. Moprana. CueruieHHOE HacielIOBaHHE
I'€HOB, HapYyILIEHUE CLEIUICHUsI MEX/1y TeHaMu. XpOMOCOMHasl TEOPHsl HACJIEICTBEHHOCTH.

I'enetnka nona. XpOMOCOMHBIM MEXaHHM3M OIPEAEIEHUs I0JIa. AYTOCOMBI U IIOJIOBbBIE
XpOMOCOMBI. l'OMOraMeTHblli M TIeTeporaMeTHbI Ioy. ['eHeTndeckas CTPyKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoB, CHEIUICHHBIX C ITOJIOM.

l'enotun kak wemoctHas cucreMa. I[lmedoTponus — MHOXECTBEHHOE JCHCTBUE TEHA.
MHOKECTBEHHBI ~ ajuieu3M. B3aumoaeicTBHEe HeauleNbHBIX TIE€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tonmumepust.

['eHeTMYEeCKHMIT KOHTPOJb pa3BUTHS PACTCHHM, JKMBOTHBIX W YEJIOBEKa, a TaKKe
(U3HOJIOrMYECKUX TMPOIIECCOB, MOBEACHNUS W KOTHUTUBHBIX (PYHKUIUN. ['eHeTHueckne MeXaHU3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — MapasuT» U «XO35UH — MHKPOOHOMY.
I'eHeTnyeckue acmeKkThl KOHTPOJS M U3MEHEHMsI HAcJeICTBEHHOM HHQPOpMAIMM B MOKOJIEHMSIX
KJIETOK ¥ OPraHU3MOB.

JdeMoHcTpauuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuier u cxemsl: «llepBblil U BTOpOi 3akoHBl Menaens», «Tpetuil 3akon Mennensy,
«AHanm3upymlee ckpemuBanue», «Hermonnoe noMuHMpoBaHHe», «CHENIEHHOE HACIEIOBAHHE
MIPU3HAKOB Yy Jpo3oduibl», «I'enetuka nonay, «Kapuorun venosekan, «Kapuotun apo3o¢puisiy,
«Kapuotun ntune», « MHOKECTBEHHBINA aJlJIETU3M», «B3auMoIeiiCTBHE T€HOBY.

OOGopynoBaHue: MOJEIb IS JEMOHCTPAllMM 3aKOHOB €IWHOOOpaswsi THOPHIOB IEPBOTO
IIOKOJIEHUS W PAaCIICIUICHWs] NPHU3HAKOB, MOJENIb s JEMOHCTPAlMM 3aKOHA HE3aBHCHMOTO
HacjaeA0BaHUsl MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMU CLEIUIEHHOIO HACIeAOBaHUS IMPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3oduia.

IIpakTnueckas padora «/3yyeHne pe3ynbTaTOB MOHOTHOPUIHOIO CKPEIIMBAHUSA Y
TPO30(UITBD».

IIpakTnueckass padora «lI3yueHue pe3ynbTaToB AUTHOPUAHOTO CKpEIIMBAaHUA Yy
JPO30(UITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYHUBOCTH

BzaumopneiictBue rexHotuna M cpenbl npu  GopmupoBaHuM (peHoTuna. M3MeHUMBOCTH
npu3HakoB.  KauecTBeHHble M KOJIMYECTBEHHbIE  NIpPHU3HAKUM. BHIbl  W3MEHYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHA.

Monudukanronnass u3MeHYUBOCTh. Ponb cpenbl B (opMupoBaHuM MOAU(DUKAITMOHHON
n3MeHunBOoCTH. Hopma peakuuu mnpusHaka. BapuanuoHHbll psa u BapuanudoHHas kpuBas (B.
Noranncen). CoiicTBa MOAU(PUKAIIIOHHON U3MEHUYUBOCTH.

I'enotunuueckass M3MEHUMBOCTb. (CBONCTBA TIE€HOTHIMYECKON M3MEHUMBOCTH. Buiel
TeHOTUITUYECKON U3MEHYMBOCTH: KOMOWHATHBHAS, MyTallUOHHAs.

Kom0OuHaTHBHAass M3MEHYMBOCTh. MeH03 M TOJOBOM MpolecC — OCHOBAa KOMOMHATUBHOM
M3MEHYMBOCTU. P0ojIb KOMOMHATHBHOIN M3MEHUYMBOCTH B CO3JIaHMM T'€HETHMUYECKOTO Pa3HOOOpasus B
Ipezenax OJHOTO BUAA.

MyranuoHHas HW3MEHUYMBOCTb. Buapsl MyTauuii: T'€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHBIE ¥ WHAYLHPOBAaHHBbIE MyTalUU. SOepHblE M LMUTOIUIA3MATUYECKUE MYTallUH.
ComaTnueckue M TOJOBbIE MyTauud. [IpuyMHBI BO3HHMKHOBEHMS MyTauMi. MyTareHel UM HX
BIMSHUE Ha OPraHuM3Mbl. 3aKOHOMEPHOCTHM MYTALMOHHOIO Ipolecca. 3aKOH TOMOJIOTHYECKHX



psanoB B HacneAactBeHHOM wu3meHuuBoctH (H.M. BaBunoB). BHesjepHas W3MEHUHMBOCTH U
HaCJICACTBEHHOCTbD.

Dnucenemuka u 5NUSEHOMUKA, pPOb INULEHEMUYEeCKUX (AKmopos 6 HACIeO08aAHUU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Horanuncen, H. U. BaBuiios.

Tabmumer w  cxembl: «Buabl u3MEHUHMBOCTH», «MOIU(PHUKAITMOHHAS W3MEHYUBOCTHY,
«KoMOuHaTHBHAS M3MEHUMBOCTHY, «Meto3y, «OrmnonoTBopenue», «l eHeTnueckne 3ab0sIeBaHUS
4yenoBeKay, « Buabl myramuiny.

OO6GopynoBaHue: >KMBbIE W TepOapHbIC HK3EMIUISIPbl KOMHATHBIX pPACTEHUW, PUCYHKHU
(pororpadun) )KUBOTHBIX C Pa3TMYHBIMUA BUJIAMHU H3MEHYUBOCTH.

JladbopaTtopnas  paGora  «lMcciaemoBaHme — 3aKOHOMEPHOCTEH  MOJIU(PHUKAIIMOHHOM
W3MEHYHMBOCTH. [ToCcTpoeHNE BApUAIITMOHHOTO PsAJia U BAPUAITMOHHON KPHUBOM.

IIpakTnueckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 14. I'eHeTHKAa YejlOBEKA

Kapuotun wyenoBeka. MexayHapogHas MporpaMMa HCCIEIOBAHUS T'€HOMAa 4YeJlOBEKa.
MeToapl M3Y4YeHHS TEHETHKU YEJIOBEKA: TeHEATOTHMYECKHi, OJM3HEIOBBINA, ITUTOTCHETUYECKUM,
MOMYJISIIUOHHO-CTATUCTUYECKUH,  MOJIKYJISIpHO-TeHeTHYeCcKui.  COBpeMEHHOE  Ompe/esieHHe
TEHOTHIIA: MMOJHOTEHOMHOE CEKBEHMPOBAHHE, T€HOTUIIMPOBAHUE, B TOM yucie ¢ nomouipio [T1P-
ananu3a. HacnencrBennsie 3ab0eBaHus 4enoBeka. |'€HHbIE M XPOMOCOMHBIE OOJIE3HU UYETIOBEKA.
bone3nn ¢ HacnencTBEHHOW NPEAPACHOJIOKEHHOCThIO. 3HAYEHUE MEIAUIMHCKOW TEeHETUKH B
MPEAOTBPAIICHUA W JICUEHWH TEHETHMYECKHX 3a00JeBaHUN dYelloBeKa. MeTuKo-reHeTHYeCKoe
KOHCYNnbTHpOBaHUe. CTBOJIOBbIE KJIETKH. [IoOHATHE «Tr€HETMYECKOro Irpy3a». ITHUUYECKHUE aCHEKThI
vccaea0BaHui B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnveckue ¢akTopsl TOBBIIIEHHONW YYBCTBUTEIBHOCTH 4YEJOBEKa K (HU3WUECKOMYy U
XUMHUUYECKOMY 3arpsi3HEHUIO OKpYXKaromieh cpebl. ['eHeTnueckas mpeapacnoioKEHHOCTh YeJI0BEKa
K ITaTOJIOTHSIM.

JdemoHcTpauuu

Tabmuubl 1 cxembl: «Kapuotum yenoBeka», «MeToabpl HM3ydeHHUs] T€HETHKH YEJIOBEKay,
«I"eneTnyeckue 3a001€BaHNS YETIOBEKAY.

IIpakTuyeckas padora «CocraBjieHUE U aHAJIU3 POJIOCTIOBHONY.

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukamuss M ceJeKUus. 3apoKJACHUE CeJleKUMU W JoMecThkanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoHCXOXASHHUs] U MHOT00Opa3us KyJIbTYPHBIX pacTeHuil. Poib cenexkiuu B
CO3/IaHUU COPTOB PACTEHUN M MOPOJ KMBOTHBIX. COpT, MOpojaa, MTaMM. 3aKOH FOMOJIOTHYECKUX
pAlloB B HaclencTBeHHOM u3aMeHuumBoctu H. WM. BaBuiioBa, ero 3HaueHHe Jyisl CEJICKIIMOHHOM
paboTHI.

MeTtonbpl ceneKIMOHHOM paboThl. McKyccTBEHHBIM OTOOp: MAacCOBBIA M WHAWUBUAYATbHBIMH.
Oranbel KOMOWHAIIMOHHOM cenekiuu. lcmnbiTanue mpousBoauTeNneil mo moromMcTBy. OTOop mo
TEHOTHUITYy C MOMOIIBIO OIEHKH (PEHOTHUNA MOTOMCTBA M OTOOP MO I€HOTUITY C MOMOIIBI0 aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeJeKIHMOHHOW paboThl. PammanuoHHbii U
XUMHYECKUA MyTareHe3 Kak MCTOYHUK MyTaluid y KyJIbTYpHBIX (OpM  OpraHHU3MOB.
Hcnonb30BaHMe T€HOMHOTO pEAaKTHPOBAHUS U MeToJ0B pekomMOuHaHTHBIX JIHK mist momyueHus
HCXOJHOTO MaTepuaia JJisl CEJICKLUH.

[Tonmyuenne  moiurionzoB.  BHyTpuBmmoBas  rubpuamsanus.  bruskoponacTBeHHOE
CKpelllMBaHue, UIH UHOpuAMHT. HepocTBEHHOE CKpelrBaHue, UM ayTOpUIUHT. ['eTepo3uc u ero
npuunHbl. Vcnonb3oBanue rereposuca B cenekuuu. OtnanéHHas rudpuamsanus. [Ipeomonienue



Oecrioiuss MEXBHUIOBBIX THOPHIOB. J[OCTHIKEHUSI CENEKIMU PACTeHUH W KUBOTHBIX. «3enénas
DesoNIoYUAY.

CoxpaHeHHe M HM3yY€HHE TE€HETUYECKUX PECYpPCOB KYIbTYPHBIX PACTEHUW U HX JUKUX
poauyelt sl cO3MaHUsl HOBBIX COPTOB M THOPHIIOB CEIIbCKOXO3SIICTBEHHBIX KYIBTYp. M3yuenue,
COXpaHeHue U YnpasjieHue 2eHemuyecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHDBIX 8 YEJIAX YIYUUEHUS CYUeCMBYIOWUX U CO30AHUS HOBBIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucie ¢ NpPUMEHeHUEM COBPEMEHHbIX MemO008 HAYYHbIX UCCAe008aHUL, Nepedosblx uoet U
NepCneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

[Toptpersr: H. M. Baswiios, Y. B. Muuypun, I'. [I. Kapneuenko, II. II. Jlykpanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuubl u cxeMbl: «L{eHTpBl TPOUCXOXKIEHUS U MHOTO0Opa3usl KyJIbTYPHBIX pPaCTEHUI,
«3aKOH TOMOJIOTUYECKUX PSAJOB B HACJIEJICTBEHHOW W3MEHUMBOCTH», «METOIbl CENeKIUn»,
«Otnanénnas rubpunuzanus», «MyrareHes».

JladopaTopHasi pa6ora «/3ydeHue COpTOB KYyJbTYPHBIX PACTEHHH M TIOPOJ JOMAITHUX
YKUBOTHBIX).

JladopaTopHas pa6ora «/I3ydeHne METOIOB CEJIEKITUN PaCTCHUI.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUN».

IOkckypeusi «OCHOBHBIE METOJBI M JIOCTHKEHHUS CEJICKIIMHM PACTeHWM W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COpPTOHMCHBITATENBHBIN YYacTOK, B TEIJIMYHOE
X035UCTBO, B JaOOPATOPUIO arpOYHUBEPCUTETA WIIH HAYTHOTO IIEHTPA)».

Tema 16. buoTexHo10rusi M1 CHHTeTHYECKAsI OHMOJI0TUsI

OOBbeKThl, HUCHOJIb3yeMble B OHMOTEXHOJIOTMM, — KIETOYHbIE M TKaHEBbIE KYJIbTYPHI,
MUKpPOOPTraHHU3MbI, HMX XapakTepUCTUKA. TpaaullMOHHas OMOTEXHOJOTrus: XjeOoledeHue,
MOJIyueHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BHUHOJENHE. Mukpobuonoruueckuid cunte3. OObEeKTHI
MHUKpPOOHOIOTHYeCKUX TexHojorui. [Ipon3BoacTBo O6enka, aMUHOKHUCIOT U BUTAMHUHOB.

Co3maHve  TEXHOJIOTMM M HMHCTPYMEHTOB  LCJICHANPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHMS TEHOMOB C LIEJIbIO MTOJTYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB, COJAEPKAILUX HE
BCTpEUaroluecs B IpUpoie ONOCUHTETUYECKUE TTYTH.

Kiierounass wmnxkeHepus. MeToJbl KyabTypbl KIE€TOK M TKaHEH pPACTEHHM M JKUBOTHBIX.
Kpuobanku. Comarnueckas ruOpuau3anuss U coMaTudeckuii smOpuorenes. Mcmonb3oBaHue
rariouJIOB B CEJIEKUUU pacTeHuil. [lonyuenue monoxknonanvHvlx aumumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NONUKIOHATbHBIX aHmumen 6 Meduyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIMS SAWLIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIUIAaHTAlUH sIep KIIETOK.
Texunonoeuu  0300poGieHUs,  KYIbMUBUPOBAHUS U  MUKPOKIOHAILHO20 — PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KVIbIYD.

XpoMOCOMHAsl UM TeHHass WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYUPOBAHHE
pexomOunantHeix JIHK. Cozoanue mpamnceennvix opeanusmog. JIOCTHKEHUS M TEPCHEKTUBBI
XPOMOCOMHOM U T€HHOM MH)KEHEPUU. DKOJIOTHUECKUE U ITHYECKUE TPOOIEeMbl TeHHON MH)KEHEPUH.

Menununckue OuotexHonoruu. Iloctrenomuas mudposas menuiuHa. [1[P-nmuarnoctuka.
MeTaboIOMHBIN aHANKU3, TEHOIICHTPUYECKUI aHAIW3 MPOTEOMa YeNOBEKa ISl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcmonap3oBaHNe CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-OnouHxkeHepus
Ui pa3paboTku (yHIAMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTWH, CO3JaHMsI KOMILIEKCHBIX
TKaHeW COYeTaHWeM TEXHOJIOTUH TPEXMEPHOTO OMOMPHUHTHHTa M cKadONIUHTa IS pEHICHUS
3a/1a4 NePCOHAM3UPOBAHHON METULIUHBI.

CozaHue BEKTOPHBIX BaKIMH C IENbI0 OOecreueHus: KOMOMHHMPOBAHHOW 3alllUTHl OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYISIPHBIX MeXaHM3MOB (QyHkuuoHupoBanus PHK-
COJIep>KalIuX BUPYCOB, BBI3BIBAIOIINX 0COO0 OMACHBIE 3a00JI€BAaHUS YEIOBEKA U KUBOTHBIX.



JdeMoHcTpanuu

Tabmuuer 1 cxemsl: «VIcronbp30BaHe MUKPOOPTaHU3MOB B IIPOMBIIIJICHHOM IIPOU3BOJICTBEY,
«Knerounas nHxxeHepus», «I eHHast HUHKECHEPUIY.

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llosyueHrue MOJOUHOKHUCIIBIX IPOIYKTOBY.

IKeKypeust «bHOTEXHOJOrUsT — BaKHEWIas MPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:kaeHue M pa3BUTHE IBOJIOLMOHHBIX NPeACTABJICHUN B 0M010THHI

OpouoronHas Teopust Y. lapsuna. [Ipeanockuiku BOZHUKHOBEHUS JapBUHU3MA. JKH3HB U
Hay4dHas nearenbHocTh Y. /lapBuHa.

JBuxymue cuibl 3Bosronu BuaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb Pa3MHOKEHHUS
OpraHM3MOB, HACJIEJICTBEHHAas: WM3MEHYMBOCTh, OOppOa 3a CyIIECTBOBaHME, ECTECTBEHHBIM U
HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernueckor teopun 3pomtonuu (CTD). HelttpanbHas Teopus 3BOJIIOLNH.
CoBpemMeHHasl HBOJIIOIIMOHHAS OWOJIOTHS. 3HAUYE€HHUE HBOJIOLMOHHONM TEeOpuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUPA.

JdeMoHcTpauuu

[Toptpetrsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, . Xonzaeitn, J. K. benses.

Tabmuubl u cxembl: «Cucrema xuBoi mpuponsl (mo K. Jlunuero)», «JlecTHula >KMBBIX
cymectB (1o Jlamapky)», «MexaHu3Mm (HOopMHUpPOBaHUS TPUCTIOCOOIEHUN Y paCTEHUH W KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremectBust Y. Jlapsuna», «Haxoaku Y. lapBuHay,
«Dopmbl 00pBOBI 3a cymiecTBoBaHUe», «llopoabl romyoeit», «MHorooOpasue KyiabTypHBIX (hopm
Kamyctbl», «[lopoapl nOoMamHUX JKUBOTHBIX», «Cxema oOpa3oBaHMsi HOBbIX BHIOB (mo Y.
HapBuny)», «Cxema COOTHONIIEHUS MABWXKYIIUX CHUJ 53BOJIONUNY», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUHU IBOJIFOLIUNY.

Tema 2. MuUKpo3BoIIOIMS U €€ pe3yJabTaThbl

[lonmynmAaums kak 53J€MEHTapHas eIMHULA 3BOJIOLUU. COBpEMEHHBIE METOJbl OLEHKH
TeHETUYECKOTO pa3HOOOpa3usl U CTPYKTYphI momyisiuil. Vi3MeHeHnne reHoQoHIa MOMYISIIIUA KaK
3JIEMEHTapHOE SBOJIOLHMOHHOE SBJEHUE. 3aKOH TreHeThdeckoro paBHoBecus Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (AKTOpbl  (ABMXKYIIME CHIIBI) 3BOJIOUMU. MyTallMOHHBIA MpoIecc.
KoMOunaTtiBHast U3MEHUYMBOCTD. J[peiid reHoB — cirydaliHble HEHANpaBJICHHbIC U3MEHEHHUS YacTOT
anneneid B momynsuusax. Dddexkr ocHoBatens. Ipgexm Oymuviiounozo eopaviuika. CHudceuue
2EHEMUYeCcKo20 pasHoobpasus: npuyunvl u cireocmsus. Ilpossnenue s¢hgexma Opetigpa eenos 6
oonvwux u  maneix nonyaayusx. Mwurpanun. Mzonsmus  momynsuuii:  reorpaduydeckas
(mpocTpaHCcTBEHHAs), OMoIoruyeckast (pernpoayKTUBHA).

EctecTBeHHBII 0TOOp — HanpaBIstoUIMi GpakTop 3BOTIOIMU. POPMBI €CTECTBEHHOTO 0TOOpa:
JBIDKYLIUM,  cTaOmnm3upyroumuii,  paspeiBaomuii  (au3pyntuBHbIA).  [lonoBoit  otGop.
BoO3HMKHOBEHME U HBOJIIOLUS COLIMATIBHOTO OBEACHUS KUBOTHBIX.

[Ipucnoco6IeHHOCTh OpPraHM3MOB KakK pe3yabTaT MHUKPO3BOJIIOLMH. Bo3HUMKHOBEHHE
PUCTIOCOOTICHUH y opraHu3mMoB. ApoMop¢o3sl U uanoanantauuu. Ilpumepsl npucnocobneHuit y
opranusMoB:  Mopdosiorudeckue,  (uU3HONOTHUYECKUE,  OHMOXMMHUYECKHE,  IOBEACHYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOICHHOCTH OPraHU3MOB.



Bun, ero kpurepuu u cTpykTypa. BumooOpazoBaHue Kak pe3yinbTaT MHUKPOIBOJIIOLMH.
WM3onsmmst — wimrodeBod  aktop BupooOpasoBanus. [lyrh u  cmocoObl  BHI000pa30BaHUS:
ajuionaTpuyeckoe  (reorpaduyeckoe),  CHUMIIATPUYECKOE  (IPKOJIOTUYECKOE), «MTHOBEHHOE)»
(monurmonan3zanus, Ttuopuau3anus). JNUTeIbHOCTh IBOIIOIMOHHBIX POLIECCOB.

Mexanu3msbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp oBomronMoHHOM  Oumosiornn B pa3pabOTKE HAaydyHbIX METOJOB  COXPaHEHUs
O6nopazHooOpasus. MUKpPOIBOMIONHS W KOIBOJIONMS TApa3uTOB M HX X035€B. MEXaHU3MBI
(hopMHPOBaHHS YCTOWIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[optpetsr: C. C. YerBepuxos, D. Maiip.

Tabmuuer u cxembl: «MyTaMOHHAS M3MEHYHMBOCTBY», «llomMynsuoHHas CTPYKTypa BHIA»,
«Cxema mposiBJIeHHsT 3aKkoHa  Xapau—BaitnOepra»,  «JIBWXKymue  CHIBI  DBOJIOLUNY,
«DKOJIOTUYECKass M30JISUS  MONYJSIUM  ceBaHCKoM  (openny», «l'eorpapuueckas H30JIALUSL
JUCTBEHHUIbl CUOUPCKOM M JMCTBEHHMLBI JIaypcKoi», «llomynsiiiMoHHbIE BOJHBI YHCIEHHOCTU
XUIIHUKOB M KepTB», «(Cxema JelcTBHS ecTeCTBEHHOro oTOopa», «PDopmbl OopbOBI 3a
CYILLIECTBOBAHUEY, «MHaycTpHanbHbIN MEJIaHU3M, «Kusbie HCKOTIaeMBIEY,
«[lokpoBuTeNnbCTBEHHAs OKpacka KUBOTHBIX», «lIpemympexnaromas oOKpacka KHUBOTHBIXY,
«Dusnonoruueckue agantauun», «lIpucrnocoO0IeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepun Buma», «Buapl-gBoitHuku», «CTpykTypa Buga B npupoge», «CrocoObl
BUJI000pa3oBaHus»,  «l'eorpapuyeckoe  BuAooOpazoBaHuE  TpPEX  BUAOB  JIAHJBILIECHY,
«DKoJIoTHYECKOe BHJI000pa3oBaHue BUAOB cuHHIY, «[lonumiouast pacrenuity, «KamyctHo-
peneyHbId THOPUI.

O6GopynoBanue: repbapuy pacTeHH, KOJUICKIIMM HACEKOMBIX, 4ydella TTHUIl W 3BEpe C
MpUMepaMy Pa3IMYHBIX MPUCIIOCOONIEHNH, 4Yyudena NTHIl U 3Beped pa3HbIX BHUIOB, repbapuu
pacTeHui ONM3KUX BHIOB, 00Pa30BABIIMXCS PA3TUIHBIMH CIIOCOOAMH.

JlabopaTopHas pa6ora «BpIsBIeHHE U3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIA».

JladopaTtopHas padora «[IpucrocoOneHuss OpraHU3MOB W WX  OTHOCHTEIIbHAsS
11e71ecO000pa3HOCTh.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IT0 MOP(OJIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bosouus u eé pe3yJibTaThl

Metonpl u3ydeHus: MakpodsBoitonun. [laneoHTonornuyeckue MeTOAbl U3YUEHUS HBOJIOIHH.
[Tepexonubie popmbl U GUITOTEHETUYECKUE PSJIBI OPTraHU3MOB.

buoreorpaduueckue meroap! usydenus sBosonuu. CpaBHeHue (Graopsl U GayHbl MATEPUKOB
1 ocTpoBOB. bruoreorpadudeckue obnactu 3emian. BUuapi-sHIEMUKU U PETUKTHL.

DOMOpPHUOJIOTUYECKHE K CPaBHUTEIBHO-MOP(HOIOTUYECKUE METOJbl HM3YyYCHHS HBOJIIOLMH.
'eneTnyeckue MeXaHU3Mbl SBOJIOLNUU OHTOTEHE3a M TMOSBICHHUS DBOJIOIHUOHHBIX HOBILIECTB.
['oMosiornuHble U aHAJNOTUYHBIE OpraHbl. PymuMeHTapHble OpraHbl U aTaBU3MBL. MOJEKYJISPHO-
reHeTHUYeCKue, OMOXUMUYECKHE U MaTeMaTHYeCKHe METOAbl U3yUeHHs SBOIIONUHU. ['oMonoruyHbIe
reHbl. CoBpeMeHHbIE METO/IbI TOCTPOEHUS (PUITOTEHETHUECKUX IEPEBHEB.

XPOMOCOMHBIE MyTaIMH U HBOJIIOLHSI TEHOMOB.

OO11re 3aKOHOMEPHOCTH (TIpaBuIIa) BOJOLUH. [Ipunyun cmenvt ¢hynxkyuti. HeoOpatumocTth
HBOJIIOLIUH. AanTHBHAs paauanys. HepaBHOMEPHOCTb TEMIIOB HBOIIOLHH.

JdeMoHcTpanuu

IToptpersr: K. M. bap, A. O. KoBanesckuii, @. Mroep, 3. I'ekkens.

Tabmuupel u cxembl: «DUTOreHETHUECKUI psAA JIOIIAIN», «APXEONTEPUKC», «3BEpo3yOble
auepel», «Crerouedans», «Punnopure», «CemeHHble NanopoTHUKW», «buoreorpaduyeckue
30HBl 3emnn», «/peiidp koHTHHEHTOB», «PenukTel», «HauanbHble cTaguu >MOPHUOHAIBLHOTO
Pa3BUTHS MO3BOHOUYHBIX KXUBOTHBIX», «[ OMOJIOTHYHBIE U aHAJIOTUYHbIE OpraHbl», «PynIuMeHTbI»,



«ATaBU3MBI», «XPOMOCOMHbIE HAOOpBI 4YelOBeKa M IIMMIIAH3e», «[JaBHBIE HampaBICHUS
HBOJTIOLUNY, «O0II1e 3aKOHOMEPHOCTH YBOJIIOIIII.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKM HCKOMAEMBIX OCTATKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTWYHBIX, PYAUMEHTAPHBIX OpPraHOB M AaTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. Ilpoucxoxnenue u pa3BuTHe )KU3HU Ha 3emJie

Hay4nble rumnoTe3bl NPOUCXOXKICHUS JKM3HM Ha 3emiie. AOHOTeHe3 W TaHCIEePMUs.
JloHayyHble TNpPEACTABIECHUS O 3aPOKICHUM JKU3HM (KpeauuoHH3M). ['umnore3a MOCTOSIHHOTO
camo3apoKJIeHUs )KU3HU U e€ onpoBepkeHue onbitaMu ®. Penu, JI. Cnamnanuanu, JI. Ilactepa.
[IpoucxoxaeHue Ku3HU U acCTPOOUOJIOTHUS.

OcHoBHbIE 3Tanbl HEOpraHudeckol 3Bosronuu. IlmanerapHas (reojoruyeckasi) 3BOJIIOLUS.
XuMmuyeckasi 3BOJIOLUsA. AOMOTEHHBIN CHHTE3 OPraHUYEeCKUX BEUIECTB M3 HEOpPraHu4eckux. OnbIT
C. Munnepa u I'. FOpu. OGpa3oBanue nonumepoB u3 MoHoMmepoB. KoanepBarnas runorteza A. U.
OmnapuHa, runote3a nepsuuHoro OynpboHa J[k. XomnzaelHa, renerudeckas rumotesa I'. Mémnepa.
Pu6osumer (T. Yek) m rumoresa «vupa PHK» V. T'mnGepra. ®opmupoBanne memMOpaH u
BO3HUKHOBEHHE MPOTOKJIETKH.

HUcropuss 3emnm u  wmetonpl €€ wu3ydeHusa. lckomaemble OpPraHMYECKHE OCTATKH.
l'eoxpononoruss u e€ wmeronsl. OtTHocuTenbHass U aOCOJIIOTHAsg  T€OXPOHOJIOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, 3pbl, EPUOJIBI, FTOXH.

HavanpHble aTanbl opraHudeckod sBosronuu. [losBlieHHE W SBOMIONUS MEPBBIX KIETOK.
Opomronusi  MerabonuszMa. Bo3HukHOBeHHME mepBbIX 3kocucTteM. COBpeMEHHbIE MHUKpPOOHBIE
OMOIIEHKHU KaK aHAJIOT MepBhIX Ha 3emiie coobmiecTB. CTpoMaTosnThl. [IpokapruoThl 1 3yKapuOTHI.

[IpoucxoxaeHue »3yKapuoT (CUMOMOTEHE3). DBOJIONHMOHHOE IPOUCXOKICHUE BHUPYCOB.
[IpoucxoxneHue  MHOTOKJIETOYHBIX  OPraHM3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  T'pyII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3TaIlbl 3BOJIIONMK BBICIINX pacTeHnit. OcHOBHBIE apoMop(}o3bl pacTeHuid. Bbrxos
pactenuii Ha cymy. [logBieHue CHOpOBBIX pACTEHUNW M 3aBOe€BaHHWE UMHU Cylid. CeMEHHbIE
pactenus. [IpoucxoxaeHne 1IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl HBOJIIOIMHU KUBOTHOTO Mupa. OcHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bennackas ¢ayna. KemOpuiickuii B3pbIB — TIOSIBICHHE COBPEMEHHBIX THIOB. [lepBblie XOpIOBBIE
KUBOTHBIC. JKU3HB B BOJE. DBOJIIOIMUS MO3BOHOYHBIX. [Iponcxoxinenne ambuOuil ¥ penTHIMM.
[Ipoucxoxnaenne Miaexkonutalmux u ntul. [IpuHmun ximoueBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM M NEpUOJIaM: apxeil, poTepo30H, Maaeo30il, Me3030H,
KaifHOo30H. OOmas XxapakTepucTHKa KiIuMaTa M reoJIoThdeckux mpoieccoB. [losBienne u pacuser
XapaKTEepHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro YCIOBUS M BJHMSHHE Ha Ta30BBbIA COCTaB
aTMoc(hepsl.

MaccoBble BBIMHUpaHUsI — 3KOJOTMYECKHE KpHU3UCHI Mpouuioro. I[IpuumHbl U cieacTBus
MaccoBbIX BbIMUpaHUil. COBpeMEHHBIH 3KOJIOTMYecKUi Kpu3Hc, ero ocobeHHocTH. IIpobGiema
COXpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHM4eckoro Mmupa. [IpuHIHMIBI KIaccH(pHUKAIMH OpPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpetsr: ®@. Penu, JI. Cnamnanuanwm, JI. Ilactep, . 1. Meunukos, A. 1. Onapun, J[x.
Xonpeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemny», «Cxema ombita JI. Ilactepa mo u3ydeHHro
camo3apokeHus knu3Hu», «Cxema ombita C. Mumepa, I'. HOpu», «Otambel HeopraHuueckon
IBONIIOIIMMY, «'€oXpoHosornueckass mkana», «HauanpHble 3Tanbl OPraHUYECKOW 3BOJIOLUNY,



«Cxema 00pa3zoBaHMs SYKapHOT MyTEM cUMOnoreHe3a», «Cucrema x)HUBOU MpUpoas», «CTpoeHue
BUpyca», «Apomopdosbl  pacreHmit», «PuHHOPHUTEY, «OTHOKIETOYHBIE  BOJOPOCIIH,
«MHOTOKJIETOUHBIE BOJOpOCIny, «Mxu», «[lanopoTHuku», «I'ogoceMeHHble pacTeHUs», «Oprassl
[[BETKOBBIX pacTeHHUi», «Cxema pa3BUTUS JKUBOTHOTO MHUPa», «ApoMOpPQO3bI KUBOTHBIXY,
«[Ipocretimue», «Kumeunononoctueiey», «llmockue uyepBw», «UneHucroHorue», «PoIObDY,
«3emHOBOIHBIEY, «lIpecMmbikarommuecsy, «lItumpy, «Mnexkonurtatomue», «Pa3BuTHe KU3HU B
apXxenckou spe», «Pa3BUTHE KU3HHU B IPOTEPO30MCKON 3pe», «Pa3BuUTHE )KU3HU B MAICO30MCKON
ape», «PasBurTHEe KU3HM B ME3030MCKOM 3pe», «Pa3sBuTHEe XU3HM B KalHO30MCKOM 3pey,
«CoBpeMeHHasi CUCTEMa OPraHMYeCKOro MUPay.

O6opynoBanue: repdapuu pacTeHUM Pa3IMYHBIX OTAENOB, KOJIJIEKIIUH HACEKOMBIX, BIIAXKHBIC
IpenapaThl KMBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUM HIJIOKOKHUX, CKEJIEThl IO3BOHOYHBIX
KUBOTHBIX, Uydesia NTHIl U 3BEpel, KOJJIEKIIUN OKAMEHEJIOCTE!, MOJE3HbIX NCKOTIAeMbIX, MYJISKHI
OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnasa JgaGoparophHas padora «MonenupoBanue omnbiToB Mummnepa—tOpu 1o
M3Y4YEHHIO a0MOTEHHOTO0 CUHTE3a OpPraHMYECKUX COEAMHEHUH B IEPBUYHOM aTMocdepey.

JladbopaTtopnas pabGora «/3yueHue u oOmNUCaHUWE MCKOMAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnueckas padora «/3ydueHne ocoOOEHHOCTEHN CTPOECHUS PACTEHUN Pa3HBIX OTIEIIOB.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Paszpgens! u 3agaun anTponosiorni. MeTo el aHTPOIIOJIOTHH.

CraHOBIIEHHE TIPEACTABICHUM O MPOMCXOXKACHUM 4YeJOBeKa. Pelnrno3Hele BO33pEHHS.
CoBpemeHHbIE HAYyYHBIE TEOPUH.

CX0ICTBO 4en0BeKa € )KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YesloBeKa. CBUIETENbCTBA
CXOJICTBA 4YEJIOBEKa C JKUBOTHBIMHU: CPABHUTEIBHO-MOP(OIOTHYECKHE, SMOPHOJIOIHUYECKHE,
¢bu3nosoro-o6MoxuMudeckue, nopegeHueckue. OTIn4ns 4eaoBeKa OT KUBOTHBIX. [IpsiMoxoxaeHue
U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra W BTOPOM CHUTHAJIBHOM
CHUCTEMBI.

JBxyuiue cuibl (pakTopel) aHTpomoreHesa: OMoJoruyeckue, coruanbHble. COOTHOIIEHUE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B AHTPOIOI€HEE.

OcHoOBHBIE CcTaAuU aHTponoreHe3a. PaHHue denoBekooOpas3Hble 00€3bsHBI (IIPOKOHCYIIBI) U
paHHUE MOHTUAbI — OOLIME MPEeAKH 4YeIOBEKOOOpPa3HbIX 00€3bsiH U JrofieH. ABCTPAJIONUTEKU —
JIBYHOTHE TIpeaku JiroAel. YemoBek yMenblid, NMEpBbIe W3TOTOBJICHUS Opyauil Tpyna. YenoBek
INPSIMOXOAALIMM W TepBbl BbIXOA Jrojeil 3a mpenensl Adpuku. YenoBek reiaenbOeprckuil —
oOImMii MpeoK HeaH/epTalbCKOIO YeJIOBEKa M 4elloBeKa pa3yMHOro. YenoBeKk HeaHIepTalbCKUM
KaK BHJl JIIOJEM XOJIOAHOrO KiIMMara. YelnoBEK pa3yMHBI COBPEMEHHOIO THIA, JECHUCOBCKUMN
4eJI0BEK, 0CBOEHHE KOHTUHEHTOB 3a npezenamu A¢ppuku. [laneoreHeTrnka u najaeoreHOMUKA.

DOBOMIOLMS COBPEMEHHOTO 4esjoBeka. EcTecTBeHHBI OTOOp B MOMyJISALUSAX YellOBEKa.
MyraunoHHbIN Tporiecc U noaumopdusMm. [lomynsnuoHHbIE BOJHBI, Apeld TeHOB, MHUrpauus U
«3(hdeKT OCHOBATENS» B MOMYJISALUAX COBPEMEHHOTO YeIOBEKA.

Yenoseueckue pacbl. Ilonste o pace. bosbimme packl: eBporeoujHas (eBpasuiickas),
aBCTpaJIO-HErpou IHast (IKBATOpHAJIbHAsI), MOHTOJION IHAs (a3MaTCKO-aMepuKaHcKas). Bpems u mytu
pacceneHusl 4yenoBeKa M0 IUIaHeTe. EIMHCTBO 4enoBedeckux pac. HayuHas HecOCTOSITENBHOCTB
pacuzma. [IpucnocoOneHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYyKarolied cpensl. BiusHue
reorpaguueckoi cpeasl 1 petida reHoB Ha MOP(OIIOTHIO U (PU3HOJIOTHIO YeTOBEKa.

MeXIMCUMIUIMHAPDHBIE  METOJAbl B (u3uueckod  (OMOJIOTMYECKOI)  aHTpPOMOJIOTHU.
OBOJIOLMOHHAS aHTPOTIOJIOTHSI ¥ NTAJIE0AHTPOIIOJIOTUS YENOBEUECKUX MOMYIAuil. buocounanpabie



MCCIIeIOBAaHUS IPUPO/IBI YesoBeKa. MccnenqoBanne K03BOMIONNUN OUOJIOTHYECKOTO B COIIMATBHOTO B
YeJI0BEKE.

JdeMoHcTpanuu

IToptpetsr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer w cxembl: «Meroabl  aHTpomoioruu», «['OJOBHOW MO3r  4YeNOBEKay,
«YenoBekooOpas3Hbie 00e3bsHbI», «CKeNeT dYelnoBeKa W CKeNleT IHMMIIaH3e», «PyIuMeHTs u
aTaBU3Mbl», «JIBHKYIIME CHJIBI ~ aHTPOIIOreHe3a», «OBOJIIOLMOHHOE JpPEBO  YEIOBEKa»,
«ABcTpasmonurek», «YenoBek ymensli», «HemoBek NPIMOXOIAIINNY, «JICHUCOBCKHM YEIOBEK»
«Heannepranbipb», «KpomanboH1b», «IIpenku yenoBeka», «ITarmbl 3BOIIOLIUN YelloBeKay, «Packl
YeJIOBEKay.

O6opynoBaHue: MYyISDKM OKaMEHENIOCTEH, NMpeAMETOB MAaTepHallbHOM KyJIbTYphl IPEIKOB
YyeloBeKa, penpoaykiuu (pororpadun) kapTuH ¢ MU(POIOTUIECKUMHA U OMOJICHCKUMU CIOXKETaMU
MIPOUCXOXKACHUS YeJoBeKa, (ororpaduu HaXOJOK MCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJET
4esl0BEeKa, MOJIeNIb uYepera ueloBeKa M yepena IIMMIaH3€, MOJENb KHCTH YelOBEeKa U KHUCTU
[IMMIIaH3€, MOJENU Topca MPEIKOB YEI0BEKa.

JladopaTopHas padora «/3ydeHne 0cOOEHHOCTEH CTPOCHHS CKEJIETa YEeJIOBEKA, CBSI3aHHBIX
C IPSMOXO0XKJIECHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui YeTOBEKay.

Tema 6. JKo10rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPraHM3MOB M HA/I0PraHU3MEHHBIX
CHCTEM C OKpY:KawLei cpenoi

3apoxaeHue U pa3BUTHE dKoJioruu B Tpynax A. ['ymbonbeara, K. @. Pynee, H. A. Cesepiiona,
2. I'ekkens, A. Tencnu, B. H. Cykauépa. Paznenst u 3agaun 3xo0a0run. CBSI3b S3KOJOTHU C IPYTUMU
HayKaMH.

Metonpl skonoruu. [loneBble HaOMIOAECHUA. ODKCIEPUMEHTHI B JKOJIOTUHU: MPUPOIHBIE WU
naboparopHbie. MoaenmupoBaHWE B IKOJIOTHH. MOHHTOPUHT OKpPY)KAIOIIEH Cpeipl: JIOKAJTbHBIN,
pPErHOHAIIBHBIN U TJI00ATBHBIH.

3HauYE€HHE SKOJOTMYECKMX 3HAHMM JUIS YEJOBEKa. JKOJIOTMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBsI3€M uyesnoBedecTBa C MHNpUpOoIo. DOpPMHUPOBAHHE HKOJOTUYECKONW KyJIbTYphl H
9KOJIOTMYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. T'ymbonbar, K. @. Pynse, H. A. Ceseprios, D. I'ekkenn, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Paznensl skosnorum», «MeTonpl 3kojgorum», «CxemMa MOHUTOpPUHTA
OKpYXaIoLlEen Cpeabl».

JlabopaTopHas padora «/3ydeHre METO10B SKOJIOTHYECKUX HCCIIETOBAHUID.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Dkonoruveckre GakTOpbl U 3aKOHOMEPHOCTH uX JeicTBus. Kinaccudukaius s3K0I0rn4eckux
¢dakTopoB: abuoTuyeckue, OUOTHYECKHE, aHTpomoreHHble. OOIIME 3aKOHOMEPHOCTH JIEHCTBUS
skonoruueckux (akropos. IIpaBuno munumyma (K. HInpenrens, FO. JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIE U CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBET Kak 3KOJOrMuYeckuil ¢axtop. JleficTBHe pa3HBIX Y4acTKOB
COJIHEUHOTO CHEKTpa Ha OpPraHU3Mbl. OJKOJOTMYECKHWE TPYNIbl PACTEHUH U JKUBOTHBIX IO
OTHOIIECHHUIO K cBeTy. CUrHaibpHas poJib cBera. doTonepuoausm.

Temnepatypa kak »kosiormueckuii Qaxtop. JlelicTBUe TeMmmepaTypbl Ha OpPraHU3MBL
[TolikunoTepMHble U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxxHocths kak skojoruuyeckuit ¢axtop. IlpucrnocobimeHus pacTeHUl K MOJIEpIKaHUIO
BoaHOro Oananca. Kinaccudukanus pacteHuil Mo OTHOIIEHUIO K Bojie. [Ipucrnoco6neHust >kuBOTHBIX
K U3MEHEHMIO BOJJHOTO PEXHUMA.



Cpenbl oOuTaHWS OPraHW3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, IMOYBCHHAs, TIIyOWHHAs
MOAMOYBEHHAS, BHYTpUOpPraHW3MEHHas. (DU3NKO-XUMUYECKUE OCOOCHHOCTH cpel OOUTaHUS
opranu3moB. [Ipucnocobnenrs opranu3MoB K KU3HU B PA3HBIX Cpeaax.

buonoruueckue purmbl. BHeminue u BHyTpeHHUE pUTMbL. CyTOUHBIE M TOJUYHBIE PUTMBIL.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBUN KU3HU.

XKuznennsie (opmer opranuszmoB. IloHsTHe 0 xmM3HEeHHOW Qopme. JKuzHeHHBIE (DOPMEI
pacTeHUi: JepeBbsl, KYCTApPHUKH, KYCTapHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHUE TPaBBHI.
XKuznennsie (HOpMBI JKUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a9p0OHOHTEI. OCOOEHHOCTH CTPOCHUS
1 o0pasa KH3HHU.

buotndeckue dakTopbl. Buabl OMOTHYECKHX B3aMMOICHCTBHIA: KOHKYPCHIIHS, XUIITHHYECTRO,
cum6Omo3 u ero (opmel. [lapazutnsm, Koomeparus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBO). Herpoduueckue B3aummopeicTBus (Tommuueckue, Gopudeckue, hadpUuecKue).
3HavyeHre OMOTHYECKUX B3aMMOJEUCTBHUM ISl CYIIECTBOBAHMS OPraHU3MOB B Cpele OOUTaHMUs.
[TpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHcTpanuu

Tabmuupl 1 cxembl: «IDKojorudeckue (GakTopb», «CBETOBOW CIEKTpPY», «IKOJIOTHUYECKUE
TPYNIBI JKHBOTHBIX TI0 OTHONIICHUIO K CBETY», «TeIIOKPOBHBIE KMBOTHBIE», «XOJOJTHOKPOBHBIC
KUBOTHBIEY», «DHU3NOJOTHYECKUE aJaNTalMi >KUBOTHBIX», «Cpenpl OOWTaHWUS OPraHW3MOBY,
«buonornyeckue putmbly, «KuzHeHHBIE QOpMBI pacTeHHi», «Ku3HEHHBIE (OPMBI KUBOTHBIX),
«OKOocHCTEMA MIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHUCTEMa XBOMHOro jeca», «llemm nuranumsy,
«XwumuanaectBoy, «Ilapasutuzmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repOapuu pacTeHWH ¥ IHKUBOTHBIX, MPHUCIOCOOJIEHHBIX K BIHUSHHUIO
pa3IMYHBIX  DKOJOTHYECKUX  (AaKTOpPOB, TepOapuu  CBETOJIOOMBBIX, TEHETIOOMBBIX W
TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIOOMBBIE, TEHEIIOOMBBIE WM TEHEBBIHOCIUBBIE KOMHATHBIE
pactenusi, repbapuu M KOJIJIEKIUHU TEIIOIIOOUBBIX, 3MMOCTOMKIX, MOPO30YCTOMYUBBIX PACTCHUH,
yydena MNTHI[] W 3Beped, repbdapum pacTeHUM, OTHOCAIIUXCS K Turpoduram, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHUS! JAHHBIX TPYIMI, KOJUIEKIUU KUBOTHBIX, OOUTAIOIINX B PA3HbIX
cpenax, repOapuM ¥ KOJUIGKIMM PACTeHUH U JKUBOTHBIX, OOJIaJalolUX  YepTamMu
MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBHM KU3HH, TepOapuul U KOJUIEKIIMH PacTeHUI
U JKUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (DOPM, KOJUIEKIIMH >KMBOTHBIX, YYACTBYIOLIUX B Pa3IMYHBIX
OMOTHUYECKUX B3aMO/ICHCTBUSX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOICHHI OPraHU3MOB K BIIMSIHUIO CBETAY.

JladbopaTopHasi padora «BpIsgBIeHHE NPUCTIOCOOIECHUN OPraHU3MOB K  BIUSHHUIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabora «AHaToMHYeCKHE OCOOEHHOCTH pACTEHMH M3 pa3HBIX MeECT
oOUTaHUSD.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISIIHI

DKOJIOTUYECKHE XapaKTEepUCTUKH mnomyssiiuu. [lomymsiuust kak Ouosiornueckas CHCTEMa.
Ponp HeomHopoAHOCTH cpenbl, (u3nueckux OapbepoB M OCOOCHHOCTEH OHONOTHH BHIAOB B
(hOopMHUPOBaHUH MPOCTPAHCTBEHHON CTPYKTYphl MOmynsiiuidi. OCHOBHBIE MOKA3aTENU TMOMYISINH:
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBAask CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUT'pAIIHSI.

DKkoyiornyeckass CTpykTypa nomymsiuu. OIlleHKa YUCIEHHOCTH nonmyisuuu. JluHamuka
MOMYJAUMA U €€ perynauus. buoTuuecknii moTeHuHal nomyiasuud. MoJaeaupoBaHue AMHAMUKU
nonymsiuuu. KpuBbsle pocta uymcieHHoctd mnonyisuuu. KpuBble BbDKHMBaHUA. Perymsius
YUCIIEHHOCTH TMOMYJISIIUI: poib (HAaKTOPOB, 3aBHUCSIIUX W HE 3aBUCAIIUX OT IJIOTHOCTH.
DKojorudeckue crpareruu Buos (r- u K-crparerun).



[lonsitue 00 »HKoONOrMUYEcKOW Hume Buga. MecrooOutanue. MHOTOMEpHas MOJAEIb
skonornueckod Humu J[x.M. Xarumncona. Pasmeps! skosnormdyeckod Humud. lloteHuuansHas u
peain30BaHHAs HULIU.

Bun kak cucrema nomynauumid. Apeansl BHAOB. Buabl M MX JKHU3HEHHBIE CTpaTETUu.
DKOJIOTHYECKUE YKBUBAJIICHTBHI.

3aKOHOMEPHOCTH MOBEJIEHUS M MUTpalUii )KUBOTHBIX. bruosiornueckue MHBa3UU 4yKEpPOIHbIX
BU/JIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcoH.

Tabmuupr 1 cxembl: «IKOJIOTHYECKHE XapaKTEPUCTUKU MOMynsumn», «IIpocTtpaHcTBeHHAs
CTpyKTypa nomynsauuun», «Bo3pactHble nUpamMuibl NOONYyISIHUN», «CKOPOCTh 3aceiaeHUs
MOBEPXHOCTU 3eMJIHM Pa3IMYHBIMU OpraHusMamu», «Mojenb skosiorudeckoit Humm Jx. .
XaTYnHCOHAY.

O6opynoBanue: repbapun pacCTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladopaTopnas pat6ora «[IpucrnocobiieHns ceMsiH paCTeHHUI K pacCeICHUIO».

Tema 9. Dxoji0orus co061eCTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneno3 u ero crtpykrypa. CBsi3M MeEXIy OpraHu3MaMu B
OuoreHo3e.

DkocucremMa Kak oTkpbiTas cuctema (A. [x. Tencnu). @yHKIHOHANbHBIE OJOKH OPraHU3MOB
B DKOCHCTEME: MPOIYLEHThI, KOHCYMEHTHI, pellylleHThl. Tpoduueckue ypoBau. Tpoduueckue nemnu
u ceTu. Abnotuueckue 610ku 3xocucteM. [louBel n mibl B 3xkocucteMax. KpyroBopoT BelecTB u
MIOTOK SHEPTUU B DKOCHCTEME.

OcCHOBHBIE TMOKA3aTENN 3KOCUCTEMBI. buomacca u mpoaykuusa. DKOJOTHYECKUE MUPAMUIbI
yuces, OMOMAacChl U SHEPTHUH.

Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. @nyxmyayuu. HampapiieHHbIC
3aKOHOMEpPHBIE CMEHBI COO0IEeCTB — cykueccuu. [lepBUyHbIE M BTOPUYHBIE CYKIECCHM U HX
NMPUYUHBL.  AHTPOTIOTEHHBIC  BO3JCHCTBUS Ha  Ccykieccuu. KimmakcHoe — cooOIecTso.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHble 3KOCHCTEMBI. JKOcucmemvl 03€p U pex. IKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMmbiHb.

AHTpOIIOT€HHBIE  3KOCUCTEMBI.  ArposkocucreMa.  ArpoueHo3. Pazmmuus — mexnay
AHTPOINOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocuctembl. OcHOBHBIE KOMIIOHEHTHI ypOos3kocucteMm. ['opojnckas ¢iopa u dayna.
CunanTponuzanus ropojacko gaynsl. brojoruueckoe u Xo3HCTBEHHOE 3HAUEHUE arpO3KOCUCTEM
1 ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJEWCTBUN OPraHM3MOB B SKOCHCTEMaX.
Ponv kackaonozo sgpgpexma u 6uoos-3ougpuxamopos (kirouesvix 6u008) 6 QYHKYUOHUPOBAHUU
skocucmem. llepeHOC SHEpPrMM MU BEIIECTB MEXJIY CMEXKHBIMU SKOCHCTEMaMH. YCTOMYHMBOCTH
OpPraHU3MOB, MOMYJISIIMM U SKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUN.

Mexanuzmol  6030elicmeuss  3a2ps3HeHull  pasHblX  MUno8 Ha  CYOOPeaHU3IMEHHOM,
OP2AHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl  IKOJIO2UYECKO2O
HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmaus. MeToA0NI0TUsl MOHHTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX KOCUCTEM.

JdeMoHcTpanuu

IToptpet: A. Jlx. Tencnu.

Tabmuuel u cxembl: «CTpykTypa OuoleHO3a», «DKOCHCTEMa HIMPOKOIMCTBEHHOTO JiEcay,
«JKocucTeMa XBOWHOro Jieca», «QPyHKIMOHAIbHBIE TPYNIBl OPraHU3MOB B 3KOCHCTEMED,
«KpyroBopor BemectB B 3kocucreme», «llemn mnwuraHus (macTOuImHAs, JETPUTHAsNA)»,



«DKOJIOTHUECKasl MHUpaMHIa YUCel», «IKOJOrHuecKas NMupaMuja OMOMAacCCh», «IKOJOTHYECKast
nupamuaa >Heprun», «O0pasoBanue 6osnotay, «llepBuunas cykieccus», «BoccranoBnenue neca
II0CJIe MOXKapay, «IKOCUCTEMA 03epay», «ArpoleHo3», «KpyroBopoT BelecTB U MOTOK SHEPrUH B
arporeHose», «lIpuMepsl ypboskocuctem».

Ob6opynoBanue: repOapuu pacTeHH, KOJUICKIIMM HACEKOMBIX, Yydena MTUI[ U 3Bepeil,
repOapuy KyJIbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJEIb SKOCHCTEMBI.

IIpakTnueckas padora «3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlabopaTopHasi padora «lI3ydeHue pazHoOOpa3wsi MEJIKHX MOYBCHHBIX UYICHHCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeusi «OKCKypCcHsi B THIIMYHBIA OuoreoneHo3 (B nyOpaBy, Oepe3HSK, €IbHHK, Ha
CYXOOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeus «IKCKypcHs B arpodKOCUCTEMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO)».

Tema 10. Buocdepa — rinodanbpHas 3kocucTeMa

buocgepa — obOmeranerapHas o0ojiouka 3eMild, T/I€ CYLIECTBYET WM CYLIECTBOBaa
KU3Hb. PazBuTHe mpeacrasiennii o 6mocdepe B Tpyaax J. 3rocca. Yuenue B. W. Bepuaackoro o
o6uocpepe. Obnactu 6uocdeps! u e€ cocras. JKupoe BerecTBo OMochepsl U ero GyHKIHHU.

3aKOHOMEPHOCTU CcymiecTBOBaHUs Onocheprl. OcobeHHOCTH OMochepsl Kak TIIOOATbHON
skocucteMmbl. Jl[MHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTbl  Bemiects
OMoreoXuMHYECKHUe HUKIBI (yriiepoia, a3oTa). PUTMUYHOCTD sBNIeHUN B Onocdepe.

3oHanbHOCTE OMocheprl. [lonaTtne o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHJIpA, XBOIHBIE
jeca, CMEIIaHHbIE W IIHMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbBI, IyCTbIHU, TPOMHYECKHE Jieca,
BbICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa B (QyHKIIHS )KUBBIX CHCTEM, OIIEHKA X PECYPCHOTO MOTEHIMAIA U OHOCHEPHBIX
GyHKIIHH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «I'eochepsr 3emnm», «KpyroBopor azora B mpupomae», «Kpyrosopor
yriaepoaa B mpupojiey, «KpyroBopor kuciopoaa B mpupoje», «KpyroBopoT BoIbsl B MpUPOJE»,
«OcHOBHBIE OMOMBI cymny, «Kmumatudeckue nosica 3emn», «TyHapay, «Taliray, «CMemaHHbIH
necy, «llIupokomcTBEeHHBIN JIec», «CTrenby, «CaBanHay, «[lycTbiHsy, « Tponuyeckuil gecy.

O6opynoBanue: repdbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesroBek M OKpYy:Kaomias cpeaa

DKOJIOTHYECKHE KPU3KCHI U UX MpUUnHbL. Bo3neiicTBue yenoBeka Ha Ouocdepy. 3arpsizHeHne
BO3IyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHHE BOJHOUM cpenbl. OxpaHa BOJHBIX PECYPCOB.
Pa3pymienue nouBbl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OXpaHa paCTUTEIHLHOTO U
XKUBOTHOTO Mupa. OCHOBHBIE MPUHIMUIIBI 0OXpaHbl mpupoabl. KpacHsie kauru. Ocobo oxpaHseMble
npupoansie Teppuropuun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE TAPKH.

OCHOBHBIE TPUHIMIIBI YCTOHYMBOIO pa3BUTHs YeJIOBeUeCTBa M NpHUpOobl. ParuoHanbHOe
IPUPOJIOTIONIB30BAaHUE M COXpaHeHHe Ouonormdyeckoro pasHoobOpasust 3emsn.  OOmue
3aKOHOMEPHOCTH TJI00ANbHBIX 3KOJOTMUECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3HUCa U
€r0 BEPOSATHBIE NTOCIEACTBUS.

Pa3BuTre METOJJ0B MOHUTOPHUHIA PA3BUTHUSI ONACHBIX TEXHOTEHHBIX IpolieccoB. Cucmemmobie
ucciedosanusi nepexooa K pecypcocoepezaioujeil U KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
Buonoeuueckoe pasnoobpasue u oOuopecypcvl. HayuonanvHvie ungopmayuonusvie cucmembl,
obecneyusarowjue 0OCMyn K UHGOpMaAyuu 1o COCMOSHUIO OMOEIbHBIX 8U008 U dIKocucmem. OCcHOBbL
9KOpeadunIumayuy dKocucmem u cnocobos 6opvOvl ¢ OuonospedcoeHusmu. Pexoncmpyxkyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.



JdeMoHcTpanuu
Tabnuue! u cxeMsbl: «3arpsi3HeHne atMochepbl», «3arpsa3HeHne ruapocheps», «3arpsi3HeHne
nouBb», «llapHukoBEIl 3PdexT», «Ocob0 oxpaHseMble NPUPOIHBIE TEPPUTOPHN», «Moaenu

YIPABIIIEMOTO MUDPay.
Ob6opynoBanue: dororpaduu OXpaHIeMbIX pacTeHUN W KUBOTHBIX KpacHol kHuru Poccuiickoii

®enepaunn, KpacHol KHUTH pervoHa.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

KonTpoJububie
Bcero P
padoTsI

IIpakTHYeckue
U
JJabopaTopHbIe
padoThI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

buonorus kak Hayka

J0P «TpeHaxep «061aKo 3HaHWIA.
LLIkona». buonorusa, 10 Knacc
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622

’KuBble cuCTEMBI U X HN3YUYCHUC

0,5

30P «TpeHaxep «061aKo 3HAHMIA.
LLIkona». buonorusa, 10 Knacc
(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622

buonorus kierku

0.5

30P «TpeHaxep «061aKo 3HAHMIA.
LLIkona». bBuonorusa, 10 Knacc
(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622

XumMuueckas OpraHu3anusa KJICTKU

10 2

30P «TpeHaxep «061aKO 3HAHMIA.
LLkona». Buonorus, 10 Knacc
(yrny6neHHbIA)»
https://school.oblakoz.ru/materials/463622

CtpoeHne U QyHKIMH KIETKH

0P «TpeHaxep «061aKo 3HaHWUA.
LLkona». Buonorus, 10 Knacc
(yrnybneHHbIA)»
https://school.oblakoz.ru/materials/463622

OOMeH BellecTB U IpeBpalleHue
SHEPrUU B KIETKE

0P «TpeHaxep «O61aKo 3HAHUA.
LLIkona». Buonorus, 10 Knacc
(yrnybneHHbIA)»




https://school.oblakoz.ru/materials/463622

Hacnexncreennast ungopmans u
peanmzanus e€ B KIIETKE

0.5

30P «TpeHaxkep «06/1aK0 3HAHUN.
LWkona». bnonorua, 10 Knacc
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622

JKM3HEHHBIN UK KIIETKU

0P «TpeHaxep «061aKo 3HAHUA.
LLikona». buonorusa, 10 Knacc
(yrnybneHHbIA)»
https://school.oblakoz.ru/materials/463622

Crpoenue u GyHKIIUHA OPraHU3MOB

18

1.5

J0P «TpeHaxep «061aKo 3HaHWIA.
LLIkona». buonorusa, 10 Knacc
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622

10

Pa3zmHoOXeHue u pazButue
OpraHu3MOB

1.5

30P «TpeHaxep «061aKo 3HAHMIA.
LLikona». bBuonorus, 10 Knacc
(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622

11

I'eneruka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYMBOCTHU
OpraHu3MOB

0.5

30P «TpeHaxep «061aKo 3HAHMIA.
LLkona». Buonorus, 10 Knacc
(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622

12

3aKOHOMepHO CTH HAaCJICACTBCHHOCTH

10

30P «TpeHaxep «061aKO 3HAHMIA.
LLkona». Buonorus, 10 Knacc
(yrny6neHHbIA)»
https://school.oblakoz.ru/materials/463622

13

3aKOHOMepHO CTH USMCHYUBOCTHU

J0P «TpeHaxep «061aKo 3HaHWUA.
LLkona». Buonorus, 10 Knacc
(yrnybneHHbIA)»
https://school.oblakoz.ru/materials/463622

14

I'enetuka yenoBeka

0.5

30P «TpeHaxep «O61aKo 3HAHUA.
LLIkona». Buonorus, 10 Knacc




(yrnybneHHbIn)»
https://school.oblakoz.ru/materials/463622

30P «TpeHaxkep «O61aKO 3HAHWUIA.
LLikona». buonorusa, 10 Knacc

15 Cenekiusi OpraHu3MOB 4 1,5 .
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622
0P «TpeHaxep «061aKo 3HAHUA.

16 buoTexHoNMOTHS B CHHTETUYECKAs 4 1 LLikona». Buonorua, 10 Knacc

Oomoorus (yrny6neHHbIn)»

https://school.oblakoz.ru/materials/463622

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 102 16

[TPOI'PAMME




11 KVIACC

HaumenoBanue pa3xaejioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (I (POBbHIE)

Ne n/mn . Beero KP 1P+ JIP oOpa3oBaTe/bHbIe PeCypChl

0P «TpeHaxep «061aKo 3HAHUA.

3apoK/IeHUE U pa3BUTHE

. LLikona». buonorusa, 10 Knacc
1 3BOJIFOLMOHHBIX MPEICTABICHUN B 4 .

(yrnybneHHbIA)»

Ouostorun https://school.oblakoz.ru/materials/463622
J0P «TpeHaxep «061aKo 3HaHWIA.

2 MHuKpO3BOIIONHS U €€ pe3yIIbTaThI 14 1,5 LLixona. EMO?OFMH' 10 knac
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622
30P «TpeHaxep «061aKo 3HAHMIA.

. Wkona». buonoruma, 10 knacc

3 Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6 .

(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622
30P «TpeHaxep «061aKo 3HAHMIA.

4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 2 LWkona». buonorusa, 10 knacc

3emie (yrny6neHHbIiA)»
https://school.oblakoz.ru/materials/463622
30P «TpeHaxep «061aKO 3HAHMIA.

5 [IpoucxoxaeHue yeaoBeka — 10 1 LLkona». Buonorus, 10 Knacc

AHTPOIIOTEHES (yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622
DKoJIorus — Hayka o 30P «TpeHaxkep «061aKo 3HAHWIA.
6 B3aMMOOTHOIIIEHUAX OPraHu3MOB U 3 05 LWkona». buonormsa, 10 knacc
HaJOPraHU3MEHHBIX CUCTEM C (yrny6neHHbIR)»
OKpYKarollen cpeion https://school.oblakoz.ru/materials/463622
0P «TpeHaxep «O61aKo 3HAHUA.
7 Opranusmsl U cpeia 0OUTaHUS 9 1.5 LWkona». Buonorusa, 10 knacc

(yrnybneHHbIA)»




https://school.oblakoz.ru/materials/463622

8 DKoJI0TUs BUAOB U NOIMYJIALUN

0.5

30P «TpeHaxkep «06/1aK0 3HAHUN.
LLIkona». bnonorma, 10 knacc
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622

DKO0JIOTUA COOOIIECTB. DKOJIOTUUECKUE
CHUCTCMBI

12

0P «TpeHaxep «061aKo 3HAHUA.
LUkona». buonorusa, 10 Knacc
(yrnybneHHbIA)»
https://school.oblakoz.ru/materials/463622

10 buocdepa — rnmobanbHast skocuctema

J0P «TpeHaxep «061aKo 3HaHWIA.
LUkona». buonorusa, 10 Knacc
(yrny6neHHbIin)»
https://school.oblakoz.ru/materials/463622

11 UYenoBek u OKpyxaromias cpeaa

30P «TpeHaxep «061aKo 3HAHMIA.
LUKona». buonorusa, 10 Knacc
(yrny6neHHbI)»
https://school.oblakoz.ru/materials/463622

12 PesepBHoe Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




CUCTEMA OLIEHKH JOCTWXXEHUM IIJIAHUPYEMBIX PE3YJIbTATOB.
Kpurepuu onennBanus. buosorus.

[Ipu BeICTaBIIEHUH OLIEHKH HEOOXOMMO YUUTHIBATH:
MPaBUIBHOCTh M OCO3HAHHOCTH M3JI0KEHUS COJIEPKaHMUS, TIONHOTY PACKPBITHSI IOHSATHHA, TOYHOCTH YIIOTPEOICHUS! HAYYHBIX TEPMHUHOB;
CTerneHb c(h)OPMHUPOBAHHOCTH MHTEIUIEKTYaIbHBIX U 001IeyueOHBIX YMEHUI; CAMOCTOSTEIBHOCTh OTBETA;
peUEeBYIO TPAaMOTHOCTH U JIOTUYECKYIO TIOCIIEI0BATEIHbHOCTh OTBETA.
BrICOKHi YPOBEHBb - 0TMETKA «5»:
MOJTHO PaCcKPBITO COJIepKaHue MaTepralia B 00beMe MPOrpaMMbl H yIeOHHKA;
YEeTKO M TIPaBUIIBHO IaHBI ONPENENeHNs U PACKPBITO COJlepKaHNe TIOHSTHIA;
BEPHO HCIIOJIb30BAHBI HAYYHbIE TEPMUHBI,
JUISL 10Ka3aTeNIbCTBA UCIIOIb30BaHbl PA3IMUHbIC YMEHH, BEIBO/BI U3 HAOJIOAEHUM U OIIBITOB;
OTBET CaMOCTOSITEIIbHBIH, HCII0JIb30BAHBI PaHEe IPUOOPETEHHBIE 3HAHUS.
IloBbIlIEHHBIH YPOBEHD - 0TMETKA «4»:
PacKpBITO OCHOBHOE COIEpKAHNE MaTEpUaa;
B OCHOBHOM IIPABHJIBHO JaHBbI OIIPEACIICHUS TIOHATHI U NCIIOIb30BAHBI HAYYHBIE TEPMUHBL,
OTBET CAaMOCTOSITCILHEIN;
OIpeeICHUs TIOHSTUH HEMONIHbIE, AOMYILEHbl HE3HAUNTEeIIbHbIE HAPYILIECHHS [TOCIIEA0BATEIbHOCTH U3JI0KEHN S, HEOOJIbIIME HETOYHOCTH IPU
WCTIOJIb30BAaHUH HAYYHBIX TEPMHUHOB MJIM BBIBOAX M O0OOIICHUAX U3 HAOMIOAEHUH U OIBITOB.
ba3oBblii ypoBeHb - 0TMeTKA «3»:
YCBOEHO OCHOBHOE COZIEpKaHHe Y1eOHOro MaTepraa, Ho U3JI0KEHO (parMeHTapHO, He BCEra MOCIe0BATENbHO;

onpeaciICHUs IIOHSATHHI HCOOCTAaTOYHO YCTKUE,



HE UCIONB30BaHbl B KAUECTBE 10KAa3aTeNbCTBA BHIBOJBI M 0000IIEHHS U3 HAOIIOICHUI U ONBITOB WIIH AOMYIIEHB! OIINOKH MPU X H3JI0KEHUH;
JOMYIIEHB! OIMOKU M HEIOCTATOYHO B UCTIOIB30BAHUN HAYYHOH TEPMUHOJIOTUH, ONIPEACICHUN TOHSITHHA.

Huxe 6a30BOro ypoBeHb - 0TMETKA «2»:

OCHOBHOE Ccofiep KaHKe yueOHOro MaTepuasa He pacKphITo;

HEC JaHbl OTBCTHI HAa BCIIOMOTI'aTCJIbHBIC BOIIPOCHI YUUTEJIS;

JOMYIIEHBI TPYObIe OIMOKK B OMPEACTICHUH MMOHSITHH, IPH UCTIONIE30BAHUN TEPMHUHOJIOTHH.

OneHka NpakKTHYeCKUX YMEHUH yJammuxcst

1.011eHKa YMEHUN CTABUTh OIIBITHI.

Yunrens JOJDKEH YUUTHIBATh!:

CaMOCTOSTEIbHOCTh IOI00pa 000PYIOBaHMSI U OOBEKTOB;

[IOCJIEA0BATEIbHOCT B BBIIIOJHEHUH Pa0OTHI I10 3aK/IaJKe OIIbITa;

JIOTUYHOCTB ¥ TPAaMOTHOCTh B ONMCAaHUH HaOMIOAeHNH, B (HOPMYIHPOBKE BEIBOJIOB U3 OIIBITA.

Bricokmii ypoBeHb- 0TMETKA «5»:

IIPaBUJIBHO OINIPEENIeHa LeNb ONbITa;

CaMOCTOSTENIBHO U IIOCIIEI0BATEIBHO IPOBEAEHBI T0100p 000pYyAOBaHUS U OOBEKTOB, a TAKKE paboTa IO 3aKIaJKe ONbITa, HAYYHO TPAMOTHO, JIOTHYHO
OIMCaHbl HAOIIOEHNS U C(POPMYIHPOBAHBI BBIBOJIBI U3 OMbBITA.

IloBbIIEHHBII YPOBEHDb - 0TMETKA «4»

MPaBUJIBHO OINpEeNieHa LeNb ONbITa;

CaMOCTOSATENIBHO MIPOBeieHa oA00p 000pyI0BaHUs U OOBEKTOB, a TAKXKe padoTa Mo 3aKJIa/IKe ONbITa;

IIPH 3aKJIaJIKe OMbITa JomycKaercs 1 — 20mmoky;

B ICJIOM I'PaMOTHO U JIOTUYHO OIMCAaHbI Ha6J'IIO}_ICHI/I$I n C(l)OpMy.l'H/IpOBaHLI BBIBOJbI M3 OIIbITA,



B ONMCAHWUU HAONIOJACHUI U3 OIBITa JIOMYLICHBl HETOYHOCTH, BEIBOABI HEOJIHBIE.

Ba3zoBblii ypoBeHb - 0TMeTKa «3»:

MPaBUIIBHO OIpe/IeNieHa 1eb OMbITa;

mo10op 000pyA0BaHUS U OOBEKTOB, a TAKXKE Pa0OTHI 0 3aKJIAKE OMbITA MPOBECHBI C IIOMOIIBIO YUUTEIS,
JOMYIIEHBl HETOYHOCTH Y OUIMOKH MPH 3aKJIaJIKe OMbITA, OMUCAHUH HAOIIOAeHUH, OPMYITHUPOBAHUH BEIBOIOB.
Huxe 6a30BOro ypoBeHb-0TMETKA «2»:

HE ofpeJielieHa CaMOCTOSTENBHO e OIbITA;

HE MOJIrOTOBJICHO HY)KHOE 000py/10BaHUE;

JOMMyHIE€HbI CYHIECTBCHHBIC OIINOKH IIpU 3aKJIagKe 1 O(l)OpM.HeHI/II/I OIIbITA.

Ounenka ymMeHuii NpOBOIUTH HADGIIOIEHUS.

Yyurenb 10KEH YUUTHIBATh:

[IPAaBUIIBHOCTh NIPOBEAECHUS HAOIIOAECHUMN 10 3a/JaHUIO;

YMEHHE BBICSTH CYIIECTBEHHBIE PU3HAKA y HAa0IoqaeMoro o0bekTa (Tiporecca)

JIOTMYHOCTb ¥ HayYHYIO TPAMOTHOCTb B O()OPMIIEHUH PE3YJIbTATOB HAOIIOJEHUI U B BBIBOAX.

Bricokmii ypoBeHBb - 0TMETKA «5»:

MPAaBUIIBHO MO 33JaHUIO YUUTENsI IPOBENECHO HAOIIOICHHUE;

BBIJIEICHEI CYIIECTBEHHBIC MPHU3HAKH Y HAOIFO1aeMoro 00heKTa (IIporecca);

JIOTMYHO, HAYYHO IPaMOTHO O)OPMIIEHBI PE3yJIbTaThl HAOIIOAEHUN U BHIBOBI.

IloBbIIeHHBII YPOBEHb- 0TMETKA «4»:

MPAaBUJIBHO M0 33JJaHUI0 YUUTENsI IPOBEIEHO HAOIIOICHHUE;

IIpU BBIACICHHUU CYIICCTBCHHBIX ITPU3HAKOB Y Ha6J'IIOZ[aCMOFO 00BeKTa (Hpouecca Ha3BaHbI BTOPOCTCIICHHLIC,



JonyIiieHa HeOPEKHOCTh B 0OpMIICHUHN HAOMIOACHUH 1 BBIBOJIOB.

Ba3zoBblii ypoBeHb - 0TMeTKa «3»:

JIOTYIIIEHBl HETOYHOCTH U 1 — 2 OIMOKH B IPOBEACHUN HAOIOACHUH 110 3aJaHUIO YUUTEIIS;

Y BBIIGIIEHUH CYIIECTBEHHBIX PU3HAKOB Y HaOmr01aeMoro o0beKTa (Ipolecca) BbIIeTIEHbI JTUIIb HEKOTOPBIE;

nonymieHsl ommOku(1 - 2) B oopMieHnN HaOMIOACHUH U BBIBOJIOB.

Huxe 6a30BOro ypoBeHb - 0TMETKA «2»:

Jonymienst omubku (3 -4) B IpoBeIeHUN HAOIOACHUH 110 3aJaHUI0 YUUTEIIS;

HemnpaBunsHO BBIZIEIEHBI TPU3HAKHA HAOIIOaeMOro o0bekTa (Tpoiecca);

Honymenst ommbku (3 -4) B opopmiernn HaOMIOeHU 1 BEIBOZOB.

OreHka 3a MpOBEPOYHBIE TECTHI

VYyurens 10KEH NPOBECTH MHCTPYKLIHUIO IS TecTUpyeMbIX OHa JoJKHA ObITh KOPOTKOH, IIOHSTHON U 0OLIeH 17151 BCEX HCIIBITYEMBIX.
WHcTpyKims 1acT pa3bsiCHEHUs], KaK HEOOXOAXMO OTBEYATh Ha 3aJaHus TecTa. B MHCTPyKIMU cOOOILIaeTCsl BpeMs, B TEUEHUE KOTOP Oro CIIyLIATEIIM
HEOOXOIUMO BBIIIOIHUTE TECT, THII IIKAJIbI OLICHUBAHM.

B mporieHTHOM COOTHOIIEHUH OIEHKH (IT0 MATHOAJUTHHOM CHCTEME) PEKOMEHIYETCS BRICTABIIATH B CISAYIOMINX JAAANa30HaX:

«2» - 49-0 % «3» - 69- 50 % «4» -89 —-70% «5» - 100 - 90%



YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIBI JIUVIS1 YHEHUKA
10 knacc. buonorus. basoBbi ypoBeHb, y4ebHuK nog peaakuunen B.B.MaceyHuka. JonyweHo MMHUCTEPCTBOM MPOCBELLEHNSA
Poccuinckon ®egepaunn. Mocksa «lpocseleHne» 2023
METOAUYECKUE MATEPUAJIbBI AJ151 YUUTEJIA
[TenensieBa O.A.,Cynmosa W.B.IToypounsie pa3paborku o ouonoruu.Yenosek.M.:"Bako",2022 r
JIeicenko U.B. Tloypounsie mansl.buonorus. 10 knacc.Bonrorpan,uza-so "Yuutens",2019 r
Yepennukona I'.B.Iloypounsie miansl. bronorus. 11 knacec.Bonrorpan,usn-go "Yuurens",2019
MyxamemxkanoB 1.P.Tectei,3auersr,0mumonpock! mo 6uosorun. 10-11 xmaces.M.:"Bako",2021
11.Monuesa A.1O., Topranos A.B.buonorus B cxemax u tabnuuax.2ddexruBHas noaroroska Kk EI'2.Mocksa,2022 r
Kupunenko A.A.buonorus.Coopruk 3amad o reneruke s noarotopku EI'D.. JIETOH,2023
13.Kupunenko A.A.MonexynspHas 6nosnorus. COOpHUK pa3HOYpOBHEBBIX 3aaanuii aiist noarotoBku k EI'D.JIETMMOH,2018 r
14 KonecaukoB C.M.buonorus.Oxonorus.Ilogroroska k EI'D.JIETIOH,2019 r
19.KonbumoBa H.A. Xumus u 6uosorus B Tabnunax u cxemax.Pocros-na-Jlony,2022 ¢
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
www.informika.ru - snekrponnsiii yueouuk "buonorus" (Bep. 2.0 - 2000) u3 nukiaa "OOyyaronye SHIKUKIONSAUA". - Y4eOHBIH KypC,
KOHTpOJIbHBIC Borpockl. (Kak nmoms3oBarees - cM. "[Tomorp".)
www.college.ru - pazaen "OtkpsiToro kosiempka" mo buonorun. Yueouuk, moaenu, On-line tectsl, yauTerio.
www.skeletos.zharko.ru - "OnopHo-aBurarensHas cucrema denoBeka”. OOpa3oBarenbHbIN cailT 1o npeamery buonorus, kypc Uenosek.

CTpOCHI/Ie ckenera. Mpimeunas cucrema. Kak ato pa60TaeT. HpI/IHO}KeHI/IHZ 2 CKEJIETHBIX SHIOUKIIOTICAUU; IJIS1 YIUTCIIA - YPOKH, J'Ia60paTOpHBIe, 6

TECTOB C OTBCTaMH.



www.biodan.narod.ru - "buo/lan" - buosorus ot Jlansl. HoBocTtr 1 0030ps! 10 Ouonoruwu, sxosioruu. [Ipodiems u Teopun. Ecth TemaTnueckue
BBIITYCKH, (poToranepeun, onorpaduu BeIUKUX yICHBIX, CIICIICIOBAPb.

www.bio.1lseptember.ru - mis yautenei "5 uny Ha ypok buonorun". Crarsu no: boranuke, 3oomoruu, buonoruu - Yenosek, O01eit 6rooruy,
DKOJIOTHUH.
www.kozlenkoa.narod.ru - Dtot caiit Koznenko A.I'. - mperogaBarests u sl IPeroaBaresiei, Iyt TeX, KTO YUUTCSA CaM U YIHUT APYTHX; OYHO U
JMCTAHIIMOHHO, OMOJIOTUH, XUMHH, IPYTHM TIPEIMETaM - C TIOMOIIBI0 KOMITbioTepa 1 VIHTepHET.

WWW.NSU.ru brosiorust B BOIpocax M OTBETAX - YU€HbIE HOBOCHOUPCKOTO AKaJIEeMIOpO/IKa OTBEYAIOT Ha BOTPOCHI CTAPIICKIACCHUKOB.
www.websib.ru - pasaen "bruonorus" HoBocubupckoit 006pasoBatenbHoi cetu. [Tomdopka MaTepraaoB U CChUTOK (ITPOTPaMMBI, ITPOEKTHI,
MaTepuaibl y YypoKy, aDUTypUEHTY).

www.nrc.edu.ru - "buonoruyeckas kapTuHa Mupa' - pa3zeln MMeKTPOHHOTO yueOHuKa "KoHIenuu COBpeMEHHOTO eCTeCTBO3HAHUS "
Konmenmuu nmpoucxoxaeHus xxu3Hu 1 Teopuu sBosonuu. (Ilepexon mo cepuike BHM3Y "[lanee...".)

www.livt.net - anekTporHas WLTIOCTpHpoBaHHas sHIKIoneaus "Kussie cymecrtsa". Kinaccudukanus u pororpaduu 6e3 TeKCTa.






