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HOSACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma o yueoHOMy nipeaMeTy «bruosorus» Ha ypoBHE CPEIHETO
o0mrero oopazoBaHus pa3paboTaHa Ha OCHOBE:
- @ezpepalbHOr0 TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CpPEJHEro OOIIero
00pazoBaHus, YyTBEPKIAECHHOTO MPUKa3oM MuHHCTepcTBa oOpa3zoBaHusi U Hayku PD ot 17
Masi 2012 r. Ne 413 (c uzmenenussmMu u gonosiHeHusiMu) (naiee — ®I'OC COO);
- @enepanbHOW 00pa3oBaTEIbHONH MpoOrpamMMbl CpeIHEro ooOmero oOpa3oBaHHMS,
yTBEpKAEeHHOU npuka3zoM Munucrtepcta npocenienust PO ot 18 mas 2023 r. Ne 371;
- Ycrapa MBOYVY «I1O Ne 10»;
- OcHOBHOM 00pa3oBaTebHON TpOrpamMMebl cpeaHero odmiero oopazoBanus MBOY «I1O NelOy;
- Paboueit nporpammsel Bociutanust MBOY «11O NelOy;
- [TonoxeHus o pabounx mporpammax.

OBHIAA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJMETA «BUOJIOI'US»

B cucteme ectecTBEeHHO-HAyYHOr0 00pa30BaHUs OMOIOTHS KaK yueOHbIH nmpeaMeT
3aHUMaeT Ba)KHOE MECTO B (POPMUPOBAHUH: HAYYHOH KapTHHBI MUPA; (YHKIIHOHAIBLHOMN
IPaMOTHOCTH, HEOOXOIMMOH JIJIs TOBCETHEBHOM KU3HHU; HABBIKOB 3J0POBOT0 M 0€301acHOro
IUISL 4EJIOBEKa M OKPY’KAIOIIEeH Cpebl 00pasa KU3HH; SKOJIOTHIECKOTO COZHAHUS; IEHHOCTHOT O
OTHOUIEHUS K )KUBOW MPUPOJIE U YEJIOBEKY; COOCTBEHHON MO3ULIMHU 110 OTHOUIEHHIO K
O6uonornyeckoi nHGOpPMaLIUK, OITy4aeMOi U3 pa3HbIX HCTOYHUKOB. M3yuenue 6uonoruu
CO3JaeT yCI0BUs A (OPMUPOBAHUS Y 00yUaIOIINXCSA HHTEIUIEKTYaIbHbIX,
rpak1aHCKUX, KOMMYHHUKAIIMOHHBIX ¥ MHPOPMAITMOHHBIX KOMIIETCHIINH.

[Iporpamma mo Ouonoruu Aa€T MpeACTaBlIEHHE O LEsIX, 00 oOmield cTpaTeruu
o0y4yeHUs, BOCIUTAHUS U Pa3BUTHS OOYUYAIOIIUXCS CPEACTBAMM Yy4eOHOro IpeaMeTa
«buonorus», onpenenser o0s3aTeNbHOE HPEIMETHOE COACP)KAHHUE, €ro  CTPYKTYpY,
pacmpenesneHue MO pasfenaM M TeMaM, PEKOMEHAYeMYyI0 I0CIeJ0BAaTEIbHOCTh H3Y4YEHUS
yuyeOHOro MaTepHaiga ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPHIIPEAMETHBIX CBs3€i, JOrMKH
00pa3oBaTeIbHOT0 MPOLIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaromumXxcsl.

B nmporpamme mo OMONIOTMH TaKXKe YYMTBHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeIMETHBIM M TPEAMETHBIM pe3ylbTaTaM oO0y4eHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHON €A TENbHOCTH/Y4eOHBIX AeHCTBUI 00YJarOIUXCS 110
OCBOEHHIO COJIepKaHHUsI OMOTOTUYECKOro 00 pa3oBaHMUsL.

B mporpamme mo Omonorum (10—11 kmaccel, 6a30BBI ypOBEHB) peajM30BaH MPHHIUI
MPEEMCTBEHHOCTH B W3y4eHHH OHOJOrWM, Ojaromaps dYeMmMy B HEH TNpocMaTpUBaeTCs
HalpaBJIeHHOCTh Ha Pa3BUTHE 3HAHMMH, CBS3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAyYHOI'O
MHPOBO33PEHUs, LEHHOCTHBIX OPHUEHTALMH JIMYHOCTH, DSKOJIOTMYECKOrO  MBIIUIEHUS,
Ipe/CcTaBIeHUl O 310pOBOM o00pa3e >XU3HU U OepekHbIM OTHOLIEHHEM K OKpysKaroulen
npuponHoi cpene. IloaTomy Hapsiny ¢ u3ydeHueMm oOIIEOMOJOrMUECKUX TEOpui, a TakKxke
3HAHUH O CTPOEHUH JKUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IIPOLIECCOB B IMporpamMme Mo OHOJIOTMH YAEICHO BHMMAHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B TIOBCEIHEBHOW KHU3HH JIJIsI PEIICHUS NPUKIIAIHBIX 33124, B TOM YHCIE: MPOPHIAKTUKA
HACJIEZICTBEHHBIX ~ 3a00JI€BaHUIl  4YENOoBEKa, MEIUKO-TEHETHMYECKOro  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS 3KOJOTMYECKH 11€7eco00pa3sHOro MOBENEHUs B OKpY’Karollel MPUPOAHON cpere,
aHalM3a BIMSHUS XO3SMCTBEHHOW JAEATEIbHOCTH YEJIOBEKa Ha COCTOSHUE TNPHUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHME BHUMAHHS K NPHUKIAJHON HaNpaBIEHHOCTH Y4eOHOIo
npeaMera «bHOTOTHs» MPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIIEUEeHHUsl YCIOBHM IS peIleHUs
OJTHOM M3 aKTyaJbHBIX 3a7a4 MIKOJIbHOT0 OMOIOrHYEeCKOro 00pa3oBaHus, KOTOpask MPEAIoaract
¢dopMupoBaHuEe y O00YYarOIMXCS CHOCOOHOCTH ANANTHPOBATHCA K HM3MEHEHUSAM IMHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHe cpegHero o0Iero oOpa3oBaHHs 3aHHMMaeT BaxkHOe MecTo. OHa
obecrieunBaeT (GopMHpOBaHHE y OOyYarOlIMXCs MPEACTaBICHUM O HAay4HOW KapTHHE MHpa,
pacmmpsieT 1 00001IaeT 3HaHUS O )KUBOW MPHUPOJIE, €€ OTIMUUTEIBHBIX MIPU3HAKAX — YPOBHEBOM
OpraHu3allid ¥ 5BOJIOIMM, CO34A€T YCJIOBUS JUIs: IIO3HAHUS 3aKOHOB JKUBOM IPUPOJBI,



¢dbopmupoBanus (yHKIMOHATIBHONW TPaMOTHOCTH, HaBBIKOB 3J0POBOr0 M Oe3omacHoro obpasza
KHU3HU, SKOJIOTMYECKOr0 MBIIIJICHUS, [EHHOCTHOTO OTHOIIEHHS K )KUBOW MPHUPOJIE U YETIOBEKY.

bonbmoe 3HaueHuwe OWOJIOTHMS HWMEET TakXKe Ui PELIeHUS BOCIUTATEIbHBIX H
pa3BUBAKOIIMX 3a7a4 CPEIAHEr0 OOIEro 00pa3oBaHus, COLMAIM3AMN 00yJarmmxcs. M3yueHune
ounonoruu obecrieunBaer yCIIOBUS TUIS dbopMupoBaHus UHTEIJICKTyaJIbHBIX,
KOMMYHUKAITMOHHBIX U MH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYPBI, CIIOCOOCTBYET
WHTErpaliui OWOJOTUYECKUX 3HAHHWKM C MPEACTABICHUSIMH U3 JIPYTUX y4EOHBIX MPEIMETOB, B
YaCTHOCTHU, (PU3UKH, XUMHUH U Teorpadun. HazBanHbIE MOT0KEHUS O IPEAHA3HAYCHUN YIEOHOTO
npeamera «buonorus» cocTtaBUIM OCHOBY JJIsi OIpeAeNeHHs TMOAXOA0B K oOTOopy H
CTPYKTYPUPOBAHHIO €r0 COJIEPKaHUs, TTPEICTABICHHOTO B IpOrpamMMe 1o OMOJIOTHH.

Ot60p conepxanus ydeOHoro npeameta «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH €
MO3UINI KYJIETypOCOOOpPa3HOTO MOIX0/a, B COOTBETCTBUU C KOTOPBIM OOYYAIOIIUECS JTOKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUUMBIE i (OPMHUPOBAHUS OOIIEH KYIbTYPHI, ONPEICIISIONINe
aJIcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpY)Kalolleld NPUPOAHON cpele, BOCTPeOOBAaHHBIC B
MOBCEAHEBHOMN KU3HU M MPAKTUYECKON JedarenbHocTh. Ocoboe MECTo B 3TOM CHCTEMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl  COJAEpXKaHUs, KOTOpBIE CIyXaT OCHOBOW g  (OPMUPOBAHUS
MPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHE MHpa M ILE€HHOCTHBIX
OPHEHTALHUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'YMaHHU3AI[MH OMOIOTHYECKOro o0pa30BaHMUsL.

CTpyKTypHpoBaHHE collep KaHHsI y4eOHOr0 MaTepualia B IporpamMme 1o Ouonoruu
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUI 00 OTIMYUTEIHLHBIX OCOOCHHOCTSIX
KHUBOW MPUPOJIBL, O €€ YPOBHEBOM OpraHU3alliy 1 SBOIOIHNH. B COOTBETCTBUU C 3TUM B
CTPYKTYype yueOHOro npeameTa «bruosiorus» BeIIEICHbI CIEAYIONIUE COAEPKATENbHbBIC THNHUH:
«buomnorus kak Hayka. MeToIbl HAYYHOTO TIO3HAHUAY, «KIeTka Kak Omomoruyeckasi CucTeMay,
«Opranusm Kak ouoioruyeckas cuctema», «CrucreMa 1 MHOr0oOpa3ue OpraHu4ecKoro Mupay,
«OBOIIOLUS.

HEJIN U 3AJJAYN U3YUEHUS YYEBHOI'O ITIPEJIMETA
«BHOJIOI'US»

Llens m3ydenust ydueOHOro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00yJaromMMHCA 3HAHUSMH O CTPYKTYPHO-()YHKIIMOHAJIBHOH OpraHU3allMd >KUBBIX CHCTEM
pa3HOro paHra U MpUOOpEeTeHHnEe YMEHHUH UCIOIb30BaTh ATH 3HAHUS Ul TPAaMOTHBIX JeHCTBHIl B
OTHOUICHUU 00bEKTOB XUBOW MPUPOIBI M PEIICHUS PA3JIMYHBIX KU3HECHHBIX MTPOOIIEM.

JocTuxkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
obecrieunBaeTCsl pelieHNeM CIEAYOLIMX 3a/1a:

OCBOCHHME OOYYalOIIMMUCS CHCTEMbl 3HAHUH O OMOJIOTHYECKUX TEOPHUAX, YUEHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, I'MIIOTe3aX, MpaBHJaX, CIyXallUX OCHOBOM A (GopMHUpOBaHUS
Ipe/CTaBICHUN O €CTeCTBEHHO-HAyYyHOW KapTHMHE MHpPa, O METOAaXx Hay4yHOro IO3HAHHS,
CTPOEHUH, MHOIooOpa3uu M OCOOEHHOCTAX >UBBIX CHUCTEM pPa3HOIO YPOBHS OpraHU3allNH,
BBIJTAIONINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIETOBAHUSIX B OMOJIOTHH;

dopmupoBaHue y 0OydalOIMXCsl MO3HABATENbHBIX, WHTEUIEKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTEN B MpoOLlecce aHaJIn3a JaHHbBIX O MYTAX Pa3BUTHSA B OMOJIOTMU HAYYHBIX B3TJISAOB,
uJeH U MOAXO0A0B K U3yUYEHHIO )KUBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y OOydaromuxcs o0meld KyabTypbl, (YHKIMOHAJIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUU OOBSICHATH U OIICHHWBATH SBJICHUS OKPY)KAIOIETO MHpa XUBOW MPUPOJIBI Ha
OCHOBAHUU 3HAHWUHU U OIBITA, MOTYUYEHHBIX IPH U3YYEHUH OMOJIOTHUH;

dbopmupoBaHue y OOYYaIOIIMXCS yYMEHHH WITIOCTPUPOBATH 3HAUYEHHUE OHMOIOTHYECKUX
3HAaHUH B TPAKTUYECKOH MAEATEIBHOCTH UEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIHIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOT Uii;

BOCITUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEJOBEKOM >XHBOW MPUPOJIBI,
HEOO0XOJIMMOCTH OEpeKHOT0 OTHOIIEHUS K Hel, COOMI0ACHUs STUYECKUX HOPM IPU MPOBEICHUN
OMOJIOrMYECKUX UCCIIeI0BaHUIA;



OCO3HAHUE IIEHHOCTU OHMOJOTMYECKHX 3HAHUN Ui TOBBIIICHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYpBbI, 1Usl GOPMHUPOBAHUS HAYIHOTO MU POBO33PEHUS;

NpUMEHEHUE MPHOOPETEHHBIX 3HAHUN U YMEHUN B NOBCEJHEBHOW >KM3HU IS OLICHKH
MOCJICJICTBUIA CBOCH JEATEILHOCTH I0 OTHOIIGHHUIO K OKpYXaloled cpene, cCOOCTBEHHOMY
3JI0pOBBIO, 00OCHOBaHUE U COOJIIOICHUE Mep MPO(UIAKTUKH 3a00JICBaHUH.

B cucreme cpennero o6mero oOpazoBanus «buosnorus», usyyaemas Ha 6a30BOM ypOBHE,
SIBJISIETCSL 00513aTENIbHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB IPEIMETHOH 00JacTH
«EcTecTBeHHO-HAYYHBIC TTPEIMETHIY.

BOCIIUTATEJBHBIN IMOTEHIIMUAJIL YYEBHOI'O IIPEJMETA
«BUOJOI'US»
peanusyercs uepes

o (popMupOBaHUE MHTEILICKTYATBHO PA3BUTOW JTMYHOCTH, TOTOBOM K CAaMOOOPa30BaHHUIO,
COTPYJTHUYE€CTBY, CAMOCTOSATEILHOMY MIPUHATHIO PEIICHUH, CTOCOOHOM alanTHPOBATHCS K
OBICTPO MEHSIOIIMMCS yCIIOBHSM KU3HU;

e HAMPABIEHHOCTh OOYYEHHUS HA CHCTEMAaTHUECKOE MPHUOOIIEHNE YUAIIUXCS K
CaMOCTOATENILHOM MO3HABATENbHOMN eI TEIbHOCTH, HAYYHBIM METOAAaM MO3HAHUA,
(OopMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K OHOI0THH;

e o0ecreueHre yCcaoBHii, CHOCOOCTBYIOIIUX MPHOOPETEHUIO 00Y4aIOIIMMUCS OTbITA
pa3Hoo0pa3HON AesTeIbHOCTH, TO3HAHUS U CAMOITO3HAHMUS, KIFOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIINH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE VIS PA3IMUHBIX BUIOB JIEATEILHOCTH;

e (hopMupoBaHHE yMEHHI OOBACHSATH M OLEHUBATH SIBJICHUS OKPYXKAIOIIETO MUPa HA OCHOBAHHH
3HAHWI U OMBITA, TOJYYSHHBIX MTPU U3y4EHUHN OHUOJIOTUH;

e (hopMupoBaHue y 00y4arOMXCs TYMaHUCTUYECKUX OTHOIICHHUH, TOHMMaHUs [IeHHOCTH
OMOIOrMYeCcKUX 3HaAHUH 1 BBIPaOOTKH 3KOJIOTHYECKH 11eJ1eco00pa3HOro MoBeAeHus B ObITY U
TPY/AOBOH J1EATEIbHOCTH B LIEJIIX COXPAaHEHMSI CBOETO 37]0POBbS M OKPYKAIOIIEH MpupoaHOn
cpenbl;

e pa3BUTHE MOTUBAIIUU K 00YUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO Ha
OCHOBE YCBOEGHHMSI 00111€4eIOBEYEeCKIX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOPY
npoduIsl ¥ HalpaBIEHHOCTH JajbHeHIIero o0yueHus;

e UCIIOJIb30BAaHUE BOCIIUTATEIbHBIX BO3SMOXHOCTEH coZiepxaHus yueOHOro npeamera yepes
JEMOHCTPALMIO 00y4aroIMMCs IPUMEPOB OTBETCTBEHHOI'0, IPaXAAHCKOI'O MIOBEACHHUS,
IIPOSIBJICHUS YETOBEKOIOOMS U 10OPOCEPAEUHOCTH, Yepe3 MoA0O0p MPOOIEMHBIX CUTYaLUN 1JIs
00CYXXJIeHHsI B KJIacCe;

e MIPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOThI yUaluXCcs: HHTEIEKTYyaIbHbIX UTD,
CTUMYJIMPYIOIIMX [TO3HABATEIbHYIO MOTUBAIUIO HIKOJIbHUKOB; JIUCKYCCHI;

e MHUIUMPOBAHUE U TIOJJIEPAKKA UCCIEN0BATENHCKON AEATEIbHOCTH IIKOJILHUKOB B paMKax
peanu3anuy UMU UHAMBUAYAJIbHBIX U I'PYIIIOBBIX UCCIIEIOBATENbCKUX TPOEKTOB.

MECTO YYEBHOI'O TIPEIMETA B YYEBHOM IIJIAHE HIKOJIbI

Jannast paboyasi mporpaMMa paccuMTaHa Ha TMpoBeAcHWE | Yaca KIACCHBIX 3aHITHHA B
HEZENI0 P U3ydeHUH npeamMera B Tedenue AByx Jet (10 u 11 kmacesr). OO1iee unciio yueOHbIX
4acoB 3a 2 roja o0yueHus coctaBiset 68 4, u3 Hux 34 4 (1 u B Hegemo) B 10 kimacce, 34 4 (1 4 B
Henemo) B 11 knacce.



YUYEBHO-METOJUYECKA KOMILJIEKC

Y4eOHO-METOAMYECKHI KOMILJIEKT JUIsl U3ydeHus Kypca ouosioruu B 10 kacce, CO31aHHBIN
aBTOPCKHUM KOJUIEKTUBOM o1 pykoBojicTBoM B.B.ITaceunuka:

COopHuuk 3a1a4 1 ynpaxkaenuii/ B.B. [Taceunnk, A.A.Kamenckuii, A.M.Py6110B. - M.
[Tpoceemenue, 2020

OBA3ATEJIBHBIE YYEBHBIE MATEPUAIJIBI JIS1 YHEHUKA

buonorusa. 10-11 xin.: yueOHUK 111 0611e00pa3oBaTebHbIX yupexaenuit /, B.B.Ilaceunuk,
A.A Kawmenckuit; A.M.PybuoB u npyrue; non peaaxkuueii [laceunnka B.B - AO
«M3narenscTBO « [IpocBemmenue»

COJAEPKAHUE OBYUYEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OMOJOTHMH C OOIIECTBEHHBIMH, TEXHHYECKUMH H JPYTHMH
€CTECTBEHHbIMM HaykKamH, (uiocodueil, 3THKOH, 3creTukod M mnpaBoM. Posp Ouonorun B
(opMUpOBaHUU COBpEMEHHON HayyHOU KapTUHBI Mupa. Crucrema OMOJIOrHYECKUX HayK.

MeTobl TO3HAHUS KUBOW PUPOIEI (HAOIIOAEHUE, SKCIIEPUMEHT, ONKMCaHUE, U3MEPEHHUE,
KJlaccupuKanus, MOAEIMPOBaHNE, CTATUCTUYECKAst 00paboTKa JaHHBIX).

JdeMoHCcTpanuu:

[TopTpetsi: Y. dapsun, I'. Menaens, H. K. Konbuos, /3. Yorcon nu ®@. Kpuk.

Tabmuibl U cXxembl: «MeTo/Ibl TO3HAHUS KUBOU TPUPOIBI».

JlabGopaTopHble M MpaKTHYEeCKHe PA0OThI:

[Tpaktnueckas pabora Ne 1. «Mcmonp30oBaHHWE pa3IMYHBIX METOJOB TPU H3yYCHHH
OMOJIOTHYECKUX 00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U MX OPraHU3anus.

Kupble cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouosoruu. OTiavuue >KUBBIX
CHCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiicTBa OmocucTeM W HUX pa3HooOpazue. YPOBHM OpraHu3aliil OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAaHEBBbIM,  OPraHU3MEHHBIM,  IONYJALMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTeOIeHOTHYECKHH ), OMOC(hepHBIA.

JdemoHcTpanum:

Tabmuuer u cxembl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPraHU3allUU KHUBOU
TIPUPOIBIY.

Oo6opynoBanmue: moaens monekyisl JJHK.

Tema 3. Xumuueckuii cOCTaB U CTPOeHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  BJIEMEHTBI: MaKpO3JIEMEHTBHI,
MHKpPONIEMEHTHI. Boga 1 MUHEpaIbHBIE BEIECTBA.

OyHKIIMU BOABI U MHUHEPAJIBHBIX BEHIECTB B KieTKe. [lommepkaHue OCMOTHYECKOTO
OamaHca.

benku. CocraB u crpoeHne 0eiIKoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHnmbie
U 3aMEHUMbIE AMUHOKHUCIOTBL. AMHWHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOU
MOJIEKYJIbl (TMIE€pBUYHAs, BTOpUYHASA, TPETUYHAsT W YETBEPTUYHAA CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. bruonornueckue GyHKINH OEITKOB.

@epmeHTl — Ouonoruueckue katanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIN IIEHTP,
cyoctpatHast  crmerupuyHocTh. Kodepmentsl. Butamunbl.  OTiauuuss  ¢GepMEeHTOB  OT
HEOPraHWYECKUX KaTaJau3aTOPOB.



VYrieBoabl: MOHOCaxapuabl (IH0K03a, pubo3a u Ae30kcupudo3a), Aucaxapusl (caxaposa,
JIAKTO3a) M ToJMcaxapuabl (Kpaxmaj, TJIMKOIeH, LeJIono3a). buonoruueckue ¢GyHKIUH
YTJI€BOJOB.

Jlunuaer:  TpuriMnepuasl,  GochoIUnUab, CcTepouabl. [ HaApoPUIBLHO-THAPOPOOHBIC
coiicTBa. buonornyeckue QyHkiuu JunuaoB. CpaBHEHHE YIJeBOJOB, OCJIKOB U JUIUAOB Kak
HCTOYHUKOB SHEPIUU.

Hyxnennossie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JAHK. Ctpoenue u ¢pynkuuu PHK. Buast PHK. AT®: ctpoenue u
GbyHKIMH.

IMuronorust — Hayka o kierke. KilerouHass Teopuss — nmpuMep B3aUMOACHCTBUSA UACH U
(akTOB B HAYYHOM MO3HaHUHU. MeTOIbl U3y4eHHUS KIIETKH.

Knerka kak nenoctHas xuBas cucrema. O0Imue nNprU3HaKy KIETOK: 3aMKHYTasl Hapy>KHast
MeMmOpaHa, monekyisl JIHK kak reneTnueckuii annapar, cicTeMa CUHTe3a Oenka.

Tunel KIETOK: JyKapuoTHYecKas U IpokapuoTuueckas. OcoOEHHOCTH CTPOECHHUS
npokapuoTudeckon kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE 3yKapuOTHYECKONW KIIETKH.
OCHOBHBIE OTJINYMS PACTUTENILHOM, KUBOTHON U IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOUHAas CTEHKA, INIMKOKAJIUKC, UX (PYHKIHH.
[Tnazmatnueckass memOpaHa, e€ cBodctBa W (QyHKIuU. lluTomasma w e€ oOpraHoubl.
OnnomemOpannbie opranouas! kietku: JI1C, annapat I'onbmku, mu3ocoMsl. [lonyaBTOHOMHBIE
OpPraHoMibl KJIETKM: MUTOXOHIpHUH, Iiactuiabl. [IponcxokaeHne MUTOXOHIPUN U IIACTHI.
Buns! nmnactun. HememOpaHnHble opraHon/ibl KIETKU: pUOOCOMBI, KIIETOYHBIH LIEHTP, LIEHTPUOIIH,
PECHUYKH, KT'yTUKH. DyHKIIUM OPraHOUO0B KJIETKH. BKimtoueHus.

SAnpo — perynsaTopHslil HeHTp kieTkd. CTpoeHue sapa: suepHas 0007104Ka, KapuoIa3ma,
XPOMATHUH, SAPBIIKO. XPOMOCOMBI.

TpaHCOpPT BEUIECTB B KIIETKE.

JdemoHcTpanum:

IToptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. [llneiinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®panknaun, K. M. bap.

[unarpammsel:  «PacrpeneneHne XMMHUYECKHMX 3JIEMEHTOB B HEXUBOW  INPUPOAE»,
«PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KUBOM TTPUPOE.

Tabmuubl u cxembl: «llepuoguyeckas TabnHMIIa XUMHYECKHX 3JeMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOABI», «brnocunTes O6enkay», «CTpoeHne MoJeKyibl 0enka», «CtpoeHue GpepMeHTay,
«Hyxnennossie kucnotsl. JIHK», «Ctpoenune monekynsl AT®», «CTpoeHHE 3yKapuOTHY€CKOM
KieTkn», «CTpoeHue >KUBOTHOM KieTkw», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHue
MIPOKAPUOTUYECKOMN KIIeTKU», « CTpOeHUE sAapa KIETKNY, « YTIAEBOIb, «JIMTTUIbD».

OOopyznoBaHHe: CBETOBOM MHKPOCKOI, 00OpYJOBaHME JJs IPOBEACHUSA HAOIIOICHHM,
U3MEpPEHUH, YKCIEePUMEHTOB, MUKPOIpPENapaThl PacTUTENIbHBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble 1 npakTHYecKue padoThbI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTaJIUTUYECKOW AKTUBHOCTH (EPMEHTOB (Ha
IIpUMEpE aMUIIa3bl UJIU KaTaasbl)».

JlaGopaTopHasi pa6ora Ne 2. «M3yueHue CTpOCHHS KJICTOK PACTCHHH, >XMBOTHBIX M
OaxTepuil MoJg MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax U ux OnucaHue».

Tema 4. JKu3HeaeaTeJILHOCTh KJIETKH.

O6men BemiecTB, MM Merabonu3M. AccumMmwisanus —(IUIacTUYecKUd  oOMeH) W
JUCCUMUJISIIINS (SHEPreTUYeCKHii 0OMEH) — ABE CTOPOHBI €JMHOrO Mpoliecca Metabonausma. Poib
3aKOHOB COXpPaHEHUS BEIIECTB U YHEPIHH B MOHUMAaHUU MeTabonu3ma.

Tumnber oOMeHa BemiecTB: aBTOTPOQHBIA U rerepoTpodHblii. Ponbk depmenTtoB B oOMeHe
BELIECTB U MIPEBPALLEHUH SHEPIUU B KIIETKE.

®otocunTe3. CBeroBass M TeMmHOBasg (a3pl QorocuHre3a. Peakuuu ¢oTocuHTE3A.
DddexTuBHOCTL hoTOCHMHTE3a. 3HaUeHHE (POTOCHHTE3a ISl )KU3HH Ha 3emiie. BiusiHue ycnoBuid
cpeabl Ha OTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocHHTe3. XEeMOCHHTEe3UpyoIue OakTepuu. 3HaUeHUEe XEMOCHHTEe3a Ul JKU3HU Ha
3emie.

OHepreruueckuii oOMeH B  KiIeTKe. PacuienyieHne  BeWIeCTB,  BBIJCIEHHE U
aKKyMYJIMPOBAaHUE SHEPIUH B KJIETKE. DTaIlbl 3HepreTudeckoro oomena. I'mukonus. bpoxxenue n
ero Buiabl. KuciaopogHoe OKHCIEHHE, UM  KIE€TOYHOe AblxaHue. OKucIuTenbHOe
dhochopunmpoBanue. I HHEKTUBHOCTH SHEPreTHUECKOTr0 OOMEHa.

Peakumu wmatpuunoro cunrte3a. ['eHetmueckass wHdopmanus u JHK. Peammzarus
reHeTndyeckoi mHQopManuu B KieTke. ['eHeTHueckuil Koa M ero cBoicrBa. TpaHCKpUMIIUS —
maTpuuHblii cuHTe3 PHK. Tpancmsiuus — 6uocunres 6enka. Dtanbl TpaHcmsiuuu. KoaupoBanue
aMUHOKHCIOT. Ponb pubocom B OnocuHTEe3e Oenka.

Heknerounsle ¢opmbl xu3Hu — Bupychl. Mcrtopuss otkpeitus BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHSI M KU3HEHHOTO IUKJIa BUPYCOB. bakteprodaru. bonesan
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMBbIE BUpYycaMu. Bupyc nMMyHoneduiuTa yenoBeka

(BUY) - Bo3Oymurtens CIIMJla. OOpaTHas TpaHCKpWIILUS, peBepTaza W HMHTErpasa.
[IpodunaxkTika pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM.
JdeMoHcTpanuum:

IToprpetsr: H. K. Kosbnios, 1. Y. UBanosckui, K. A. Tumupszes.

Tabmuuer u  cxembl: «Tunbel  nuTanus», «Mertabomusm»,  «MUTOXOHIPUS,
«QHepreTnyeckuii oOMen», «Xmopomnact», «Porocunres», «Ctpoenne JJHK», «Ctpoenue u
¢byukunonupoBanue reHa», «Cunres Oenka», «[enermyeckuii  kom», «Bupycoi»,
«bakrepuodarn», «Ctpoenre u sku3HeHHbIH 1ukia Bupyca CIIWMa, Oakrepuodaray,
«Pemmxkanus JTHK».

OO6opynoBanue: moaenu-anmumkanuu «Yapoenue IHK u tpanckpunuusy», «buocunres
6enkay», «CTpoeHue KiIeTku», mozaenb ctpykrypsl JJHK.

Tema 5. Pa3MHoOkeHUe M HHANBHAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii nukm, uid >KM3HEHHbIM Luka kietku. WHTepdaza u mutos. Ilpormeccst,
nporekatonie B uHTepdasze. Perummkauus — peakuust matpuyHoro cuHtesa JIHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBIM HAOOp — KapuOTHN. J[MIUTOMIHBIA M TarIOMAHBIA XPOMOCOMHEIS
Habopbl. Xpomatuasl. L{uTonornyeckue OCHOBBI pa3MHOXKEHHS M WHIUBUIYAJIbHOTO Pa3BUTHSA
OpPraHU3MOB.

Henenne xnetkn — muro3. Cragum mutosa. Ilporeccel, mpoucxopsiive Ha pasHbIX
CTaAUSAX MUTO3a. BUOTOrMYeCKrii CMBICT MUTO3A.

[Iporpammupyemast ruOesb KIETKH — aroITo3.

@opMbl  pasMHOXKEHHUS OpraHu3MOB: Oecrnojoe u 1onoBoe. Buasl OGecrnosoro
pa3MHOXEHUS: JEJEHNE HaJABOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETETaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIIOHMPOBAHHME OPraHU3MOB, €r0 3HA4YCHHE I
CEJIeKIUH.

[TonoBoe pa3sMHOMXKEHUE, €T0 OTJINYHS OT OeCIOoIoro.

Meiio3. Cranun Mmeriosa. Ilporecchl, mpoucxonsime Ha craausx Mmeiosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buosornueckuii CMbICI U 3HaY€HUE MeH03a.

['amerorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10J0BBIE JKee3bl:
CEMEHHUKHU U siMYHUKU. OOpa3oBaHUE M Pa3BUTUE IOJOBBIX KJIETOK — raMeT (CHepMaTo30u[,
SALIeKJIeTKa) — crepMmaroreHe3 M oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHLEKIETOK H
cnepmarto3zouioB. OmiogorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHaIbHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbel SMOPUOHAIBHOTO PAa3BUTHS y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TacTPyJIsLus,
opranorenes. [loctamOproHanbHOE pa3BUTHE. THUIBI TOCTIMOPHOHAIBLHOTO PA3BUTHUS: MPIMOE,
HemnpsMoe (JMYMHOuYHOE). BrusHue cpensl Ha pa3BUTHE OPraHuW3MOB, (DaKTOpPbI, CIIOCOOHBIE
BBI3BIBATh BPOXKIAEHHBIEC YPOCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IBETKOBOTO PAaCTEHMsI: CTPOEHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdeMoHcTpanuum:



Tabmunet u cxembl: «DOpMBI pa3MHOKEHHSI OpPTraHU3MOBY, «JIBOIHOE ONI0JOTBOPEHUE Y
LBETKOBBIX pacTeHuil», «BereraTuBHOE pPAa3sMHOXKEHUE pACTEHUI», «JleneHue KiIeTKu
Oaktepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIIETOUHBIA UK,
«Permmmkamua JJHK», «Muto3», «Melos», «[IpsMoe u Henpsimoe pazButue», «l'amerorenes y
MJIEKOMUTAIOIIUX U YeT0BeKa», «OCHOBHbBIE CTaJAMN OHTOI'€HE3a.

OO6opynoBaHue: MHUKPOCKOI, MHUKporpenapaTsl «CrnepMaTo30uIbl MIIEKOMUTAIONIETOY,
«Siueknerka miekonurammero», «KapruokuHe3 B KIETKax KOpEHIKa JyKa», MarHUTHas
MoJienb-anmnKanus «Jlenenue kiaerkuy, moaenb JJHK, monens meradazHoOl XpOMOCOMBI.

JlabopaTopHble U NpaKTHYeCKHEe PA0OThI:

JlabopaTtopnas paborta Ne 3. «HaGnrogeHne MuTo3a B KJIETKaX KOHYMKA KOPEITKa JyKa Ha
FOTOBBIX MUKpOMpenapaTax.

JlaboparopHast pabora Ne 4. «/3ydeHWe CTPOCHHS IIOJOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOMpenaparax.

Tema 6. HacsieiCTBEHHOCTh M HK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTuku. McTopus pa3BUTHS TeHETUKU. Ponb unuronorud u
SMOpPUOJIOTUU B CTAHOBJICHHH T€HETUKHU. BKJaa poccuiickux u 3apyO0eXHbIX YUEHBIX B Pa3BUTHE
FeHeTHUKU. MeToabl TeHEeTUKH (THOPUIONOTHYECKUN, MUTOT€HETUYECKUM, MOJIEKYJISAPHO -
reHetndeckuii). OCHOBHBIE T€HETHUECKHE TOHATH. [ eHeTuueckass CUMBOJIMKA, HCIIOJIb3yeMas B
CXeMaxX CKpeUIMBaHUM.

3aKOHOMEPHOCTH  HAcCJlEeIOBAaHMS  IPU3HAKOB, ycTaHoBieHHble [.  Mengenem.
MonorubpuaHoe ckpenBaHue. 3aK0H equHO-00pa3us THOPUIOB MepBoro nokoseHus. [Ipasuio
JOMMHHUPOBAaHMS. 3aKOH pacllelyieHus Mpu3HakoB. ['unore3a uucrotel ramer. IlonmHoe u
HEMOJIHOE IOMUHUPOBAHUE.

JAurubpugnoe cKkpemmMBaHUEe. 3aKOH HE3aBUCHMOIO  HACIEAOBAaHUS  MPHU3HAKOB.
[{utoreneTnueckre OCHOBBI IUTHOPHUIIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKpPEIIMBAaHUE.
Hcnonb3oBaHue aHATM3UPYIOIIEro CKPEIMBAHMS [T OIIPEEsI HUs T€HOTHUIIa OCOOU.

CueruienHoe HacienoBaHue Tmpu3HakoB. Pabora T. Moprana mno CIHEIUIEGHHOMY
HacJeI0BaHMIO TeHOB. HapylieHne cuernieHus FreHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHUs HACIEACTBEHHOCTH. | eHeTuUecKue KapThl.

I'enernka nmona. XpoMOCOMHOE OmpenesIeHre 1oJia. AyTOCOMBI M ITOJOBBIE XPOMOCOMBI.
l'omorameTHpie M rereporameTHbie OopraHu3mbl. HacnegoBaHue NpU3HAKOB, CLENJIEHHBIX C
ITOJIOM.

N3meHunBOCTh. BHIBI H3MEHUMBOCTH: HEHACIEACTBEHHAS U HACHEACTBEHHasA. Poib cpenbl
B HEHACJIEJACTBEHHON HM3MEHUMBOCTU. XapaKTePUCTHKAa MOAU(PHUKANUOHHON H3MEHYUBOCTH.
BapuannonHslii psan 1 BapuanuonHas kpuBas. Hopma peakunu npusHaka. KonudecTBeHHbIE U
KaueCTBEHHbIE TPU3HAKH U UX HOpMa peakunu. CBOICTBAa MOAN(PUKAIIMOHHON U3MEHUUBOCTH.

HacnencrBennasi, Wiy TeHOTUINYECKAst, U3MEHUYUBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTb.
Meiio3 ¥ TONOBOW TMpolecc — OCHOBA KOMOMHATMBHOM HM3MEHUYMBOCTH. MyTallMOHHAS
u3MeH4YMBOCTh. Kraccudmukainus MyTanuii: TeHHble, XPOMOCOMHBIE, TreHOMHbIe. Yacrota u
OpUYUHBl MyTanuid. MyTareHHsie (pakTopbl. 3aKOH TOMOJIOTHYECKHX PSAOB B HACIEICTBEHHON
n3MeHuusoctu H. 1. Basuiosa.

BuesinepHas HacneACTBEHHOCTb U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOJbl T'€HETUKH YEJIOBEKa:
TreHEaJOrM4YeCKiii, OJM3HEIOBbIN, [MTOr€HETUYECKUN, OMOXMMUYECKUH, MOJECKYJSAPHO -
reHeTHdeckuil. COBpPEMEHHOE ONpENEeIeHNe T'E€HOTHUIA: IOJHOT€HOMHOE CEKBEHMPOBAHHUE,
TeHOTUNHpOBaHUE, B ToM uwuciie ¢ nomomsio [1I[P-anamu3a. HacnenctBenneie 3a0oneBaHus
YyeloBeKa: TeHHble 0oJe3Hu, OOJe3HM ¢ HacJIEACTBEHHOW MpeapacnoioKeHHOCTHIO,
XpoMocoMHBbIe Oone3nn. ComaTudyeckue W TreHepaTuBHble MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIHIIEI 370pOBOTO 00pa3a KU3HU, TUATHOCTHKH, MPOQPIIIAKTHKN U JICUCHUS TCHETUYSCKUX
OonesHeill. MenuKo-reHeTH4ecKoe KOHCYJIbTUPOBAHHE. 3HAUYE€HHE MEIUIIMHCKOM TeHETHUKH B
MpeIOTBPAICHUH U JICUEHUU TeHETHUYECKUX 3a00JIeBaHHM YeIoBeKa.

JdeMoHcTpanuum:



[Toptpetwi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukor, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuuel U cxembl: « MOHOTHOPHIHOE CKPEIIMBAHHUE U €T0 IIUTOICHETUYECKask OCHOBAY,
«3aKOH pAacHICIJICHUsT M €ro LMUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOThI TaMeT»,
«Jdurubpunnoe ckpeumBaHue», «lluTomorndyeckne OCHOBBI TUTHOPHIHOTO CKPELIUBAHUS,
«Meito3», «B3auMoaelicTBUE aJUIEbHBIX T€HOBY, «I €HETUYECKHE KapThl PACTEHH, KUBOTHBIX
n 4genoBeka», «l'eHernka mosa», «3aKOHOMEPHOCTH HACIIEIOBAaHHMS, CLEIJIEHHOIO C II0JIOMY,
«Kapuotumnel denmoBeka U IKUBOTHBIX», «Buael wu3meHunBoctH», «MoaudukanyuoHHas
U3MeH4YMBOCThY», «HacnenoBanue pesyc-gpaktopay, «l'eHeTHKa rpynn KpoBu», «MyTannoHHas
U3MEHYHUBOCTBY.

ObopynoBanue: Mojenu-anmiaukanun «MoHorubpuaHoe ckpemuBanuey, «HemnomHoe
JOMHHHMpOBaHUe», «Jurnbpuanoe ckpemmBanuey, «llepekpéct XpomMocom», MHKPOCKOI U
MuKpornpenapat «Jpo3oduna» (Hopma, MyTanun (HopMBI KPBUIBEB U OKPACKH Teia), repoapuit
«I"opox MOCEBHON Y.

JlaGopaTopHble 1 MpaKkTHYecKHe PadoThI:

JlaGoparopHas padora Ne 5. «M3ydyeHue pe3yabTaToB MOHOIMOPUIHOIO U JTUTMOPHIHOTO
CKpEIIMBAHUA y AP030(UITbI HA TOTOBBIX MUKPOIPEIapaTax.

JlaboparopHas pabota Ne 6. «/3ydyeHne MoaupuKalMOHHONW U3MEHYHUBOCTH, TIOCTPOCHHE
BAapUALMOHHOIO psifia U BApUALMOHHON KPUBOM».

JlaboparopHass pabora Ne 7. «AnHanu3 wMyTanmuii y Apo3o¢uiasl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTuueckas paborta Ne 2. «CocTaBieHHE U aHAINU3 POIOCIOBHBIX YEIIOBEKaY.

Tema 7. Cennekuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M mpouecc. 3apoKIeHHE CelIeKIMU U JoMectukauus. Yuenue H. U.
BaBwioBa 0 1EHTpax NPOUCXOXKAECHHUS U MHOrooOpasusi KyJbTypHbIX pacTeHuid. LleHTpsl
IIPOUCXOKJICHUS JOMAIHUX KUBOTHBIX. COpT, MOpOJIa, IITAMM.

CoBpeMeHHbIe METO/bI CelIeKIMU. MaccoBbIif U MHIWBUYyabHBIH OTOOPHI B CENEKLUU
pacTeHui U KUBOTHBIX. OLleHKa dKcTepbepa. bian3kopoacTBeHHOE CKpelBaHie — HHOPHUINHT.
Uuctass mwmHUsA. CkpenmBaHWe YWUCTHIX JWHUWA. [erepo3uc, wim THOpuAHaAs Ccuia.
HeponctBennoe ckpemmuBanue — aytOpuauur. OtTnanéHHas rulOpuanzanuss U e€ yClexw.
HckyccTBEHHBII MyTareHe3 M MOJIYYEHHE MOJUIUIONAOB. JIOCTHMKEHUS CEJEKIUU pPACTEHUH,
YKUBOTHBIX 1 MUKPOOPraHU3MOB.

buorexHosoruss Kak oOTpacib IPOU3BOJACTBA. ['€HHas WH)KEHepHUs. OTalbl CO3JaHUs
pexombunanTHOH JIHK u TpaHcrenneix opranusmoB. Kinerounass unkeHepus. Kiierounsle
KYyJbTYpbl. MUKpPOKIIOHAJIbLHOE pa3MHOKEHUE pacTeHuil. KiioHupoBaHne BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpraHU3MOB. OKOJOIMYECKHE U JTHueckue mnpoodsembl. MO —
TeHEeTUYEeCKH MOAU(PHUIIPOBAHHBIE OPraHU3MBI.

JlemoHCcTpanuu:

[TopTpetsi: H. Y. BaBunos, . B. Muuypum, I'. JI. Kapneyenko, M. ®@. IBaHOB.

Tabmunel u cxembl: KapTa «LIeHTpbI MPOMCXOXKACHHUS W MHOro00paszusi KyJIbTYPHBIX
pacteHuit», «llopoabl JOMAaIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rudpuauzanus», «Paborel akagemuka M. @. HBanoBay, «llomuminounnus», «OOBEKTHI
ouotexHosorun», «Kierounele KyJIbTypbl U KJIOHHpOBaHHE», «KoHCTpynpoBaHuE U IepeHoc
T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKUA TUIONOB M KOPHEIUIOAOB JAMKHX (OPM U KYJIbTYPHBIX COpPTOB
pactenui, repobapuii «CebCKOX031iCTBEHHBIE PACTCHUSY.

JlabopaTtopHble U NpaKTHYeCKHEe PA0OThI:

Oxckypeusi «OCHOBHBIE METOJbI U JOCTHIKEHMS CEJEKIMH PACTEHUH U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIN y4acTOK, B TEIUIMYHOE
XO035IMCTBO, JJAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOI'O LIEHTPA)».

11 KJIACC



Tema 1. IBoIOMOHHASI OHOJIOTHS.

[Ipennoceuiku BO3HMKHOBEHUS SBOJIIOIMOHHOM TEOpUH. DBOJIOUHMOHHAS TEOpUs U €€
MecTO B Ouosoruu. BiusiHue 3BoIIOMOHHON TEOPUH HA pa3BUTHE OMOJIOTUH U IPYTUX HaYK.

CeuzerensctBa 3Boronuu. [laneoHTosornueckue: mNOCIEN0BATEIbHOCTh IOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKON JIETONMUCH, IepexoiHble Gpopmbl. bruoreorpadpuueckue: cxoacTBo
u paznuuue GayH u Gyiop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrHUecKre: CXOJCTBAa M Pa3iuyusi AMOPHUOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUUYECKNE: TOMOJOTMYHBIE, AHAJIOIMYHbIE, pPYAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MONEKyIIpHO-OMOXMMHUYECKHE: CXOACTBO MEXaHH3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META0OJINYECKUX MyTeH y BCEX OpPraHU3MOB.

OpomononHass Teopuss Y. Jlapsuna. IIpeamocbulkM BO3HUKHOBEHMS JapBHHU3MA.
JIBIOKYIIIE  CUJIBI  3BOJIONMM BHJIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXEHHE IIpU
OTpaHMYEHHOCTH pECYpCOB, HEONpenenéHHass W3MEHYHMBOCTb, OOphOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3somonuu (CTD) u e€ oOcHOBHBIE MOJIOKEHUS.

Muxkpossomonus. [Tonmymsuys kak eAMHALIA BUJA U SBOJIIOLIUN.

JBmxyume cuibl (hakTopbl) 3BOIMIOLMM BUJIOB B Ipupoae. MyTallMOHHBIN Ipolecc U
KOMOMHATUBHAs M3MEHYMBOCTh. [lomyssiuMoHHBIE BONHBI M Jpeiid reHoB. M3omauus u
MUTIpanus.

EctectBeHHBIli 0TOOp — HampaBisomuil (axktop 3Boaronuu. PopMbl €CTECTBEHHOTO
orbopa.

[Tprucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTat 3BoJtonuu. [Ipumepsl npucnocoOaeHuit
y opranu3zMoB. ApoMop¢03bl U UAHO-aJaNTallUH.

Bun u BunmoobpazoBanue. Kputepun Bupga. OcHOBHbBIE (OpMBI BHJI000pa30BAHMUSL:
reorpauyeckoe, 3K0JI0rHuecKoe.

MaxkposBomonusi. PopMbl IBOTIONMU: (HUIETHUECKAs, IUBEPreHTHas, KOHBEpreHTHas,
napaiensHas. HeoOpaTHMOCTh 3BOIIOLIUH.

ITpoucxoxxaeHue  OT  HECHEUUANIM3UPOBAaHHBIX  IPEIKOB. [Iporpeccupyromas
crienuanu3anus. AranTUBHAs paguarus.

JdeMoncTpanuum:

IToptpetsr: K. Jlunneit, K. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mrosuiep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3Buthe opraHuueckoro Mupa Ha 3emie», «3apoiblln
IIO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «®Popmbl O0pbObl 3a CyLIECTBOBaHHEY,
«EcrectBennblii  o100p», «MHOroobpaszue copTroB pacreHuil», «MHorooopasue mnopoa
KUBOTHBIX», «[Tonmynsanuny», «MyTauuoHHas MU3MEHYHMBOCTDY, «ApomMop( o361,
«Manoanantauuny, «OOmas aereHepauus», «JBuwxymue cuibl sBoitonun», «Kapra-cxema
Mmapuipyra nyremectsus Y. JlapBuna», «boppba 3a cymiectBoBanue», «llpucnocobiieHHOCTD
OpranusmoB», «I'eorpaduyeckoe BU1000pa30BaHNE», « IKOIOIMUECKOE BUA000PA30BaAHUEY.

O6opynoBaHue: KOJUIEKIHMSI HACEKOMBIX C pa3IMYHbIMU TUIIAMU OKpacku, HaOOp MJIOA0B U
ceMsiH, Kosekuus «[IpuMepsl 3alUTHBIX TPUCTIOCOOIEHUN Y JKUBOTHBIX», MOAENb «OCHOBHBIE
HaIlpaBJIEHUS 3BOJIIOLUNY, 00bEMHAsI MOesb «CTpOeHHe TOJIOBHOI'O MO3ra MO3BOHOUHBIX».

buoreorpajguueckass kapta wmupa, Koiekuus «@DopMbl COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX M PACTEHUI», MOJeNb anmnkanusa «llepekpéct XpoMocom», BIaKHBIE IMpENapaThl
«Pa3zButne Hacekomoro», «Pa3BuTHe JArymIKM», MHUKpompenapaT «Jpo3oduna» (HopMma,
MyTanuu (GOpMBbI KPBLIbEB U OKPACKH TENA).

JlabopaTopHble 1 MpaKkTHYeCKHe PadoThI:

JlaGopartopHas pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOJIOTHYECKOMY KPUTEPHIO).

JlaGopatopHast pabGora Ne 2. «OnucaHue TPHUCIIOCOOICHHOCTH OpraHu3sMa u eé
OTHOCHUTEIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KM3HHU Ha 3eMule.



JloHayuyHble MpenCTaBICHUS O 3apOXKIAEHUM XKU3HU. HayuHble TMnoTe3sl BOZHUKHOBEHUS
XKHU3HU Ha 3emiie: abuoreHe3 W maHcrmepMmus. XUMHUYECKas HIBOJIOLUA. AOUMOTEHHBI CHHTE3
OPraHMYECKUX  BELIECTB W3 HEOPraHMYECKHX. OKCIHEPUMEHTAJIbHOE  IOATBEPKICHUE
XUMHUYECKOi sBosmonnu. HauanbHbie stanbl Onosiorudeckoit sBostonuu. ['unoresa PHK -mupa.
dopmupoBaHe MEMOPAaHHBIX CTPYKTYP U BOZHUKHOBEHHE MPOTOKJIETKU. [IepBble KIETKH U UX
sBOMIOIMUA. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3Butue xm3Hum Ha 3ewsie mo o9pam u nepuopam. Kartapxel. Apxeickas u
npotepo3oiickas dpel. Ilameosolickass 3pa u €€ mepuoabl: KEeMOpPUNCKUNA, OpPAOBUKCKHUH,
CHIIYpUICKUH, I€BOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30lickas 3pa ¥ €€ Neprobl: TPUACOBBIN, FOPCKHI1, MEJIOBO.

Kaiino3zolickast apa u e€ nepuojbl: najeor eHOBbIM, HEOT€HOBBIM, AHTPOIOT€HOBBIM.

XapakTepucTuka KiuMaTa M TeO0JOrMYecKuX mporeccoB. OCHOBHBIE 3Tallbl 3BOIOLMU
pPacTUTEIBHOIO M JKUBOTHOIO Mupa. ApomMopdosbl y pacTeHMd M XMBOTHBIX. llosBieHwme,
paciBeT U BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4YecKoro Mupa Kak oTpakeHHe 3BOMOLMHU. OCHOBHBIE CHCTEMaTHUYECKHE
TPYHIBI OPraHU3MOB.

OBomonys  4eloBeka. AHTpOIIOJIOTUs Kak Hayka. Pa3Butue mpencraBieHUH o
IPOMCXOKIEHUN YeaoBeKa. MeTobl u3yueHus aHTpororesesa. CXoAcTBa U pa3jinyus YeJoBeKa
Y )KMBOTHBIX. CUCTEMATH4ECKOE MOJIOKEHHUE YETIOBEKa.

JBwxyume cunbl  (akTopbl) aHTpomoreHeza. HacneacTBeHHas HM3MEHYHBOCTh H
€CTeCTBEHHBIH 0TO0p. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIUM TPYla, MBIILICHHE,
peub.

OCHOBHBIE CTaJUU W BETBU HBOJIIOLMU YEJOBEKA: aBCTPAJONUTEKH, YUenoBeK yMelblil,
Yenosek npsaMoxonsamui, YenoBek Heanaepranbckuid, YenoBek pasyMmHbiil. Haxonku
HCKOMAaEeMbIX OCTATKOB, BpPEMs CYILECTBOBaHUS, 00JaCTh paclpoCTpaHEHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBIC OONBINIME PACBl: €BPOICOUAHAs (€Bpasuiickasi), HErpo-
aBcTpajoujHas  (dKBaTopualibHasl), MOHTOJIOMJHas  (a3uaTcKko-aMepukaHckas).  YepTol
MPUCIIOCOOJIEHHOCTH TPEACTaBUTENCH UENOBEYECKUX pac K YCIOBHUSAM CyIIECTBOBAHMSL.
EnunctBO yenoseueckux pac. Kputuka pacusma.

JdeMoncTpanuum:

IToptpetsr: ®@. Penn, JI. Ilactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBus.

Tabmuups! U cxembl: «Bo3HukHoBeHne CoOHEUHOM cUCTeMBbl», «Pa3BUTHE OpraHUYECKOro
mupa», «PactutenpHas kierkay, <«KuBorHas kietka», «lIpokapuornueckas KIEeTKay,
«CoBpeMeHHasl cUCTeMa OpraHM4eckoro Mupa», «CpaBHEHHE aHATOMMUYECKUX UEpPT CTPOCHHUS
4ell0BeKa U 4elIoBEK0OOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTAa MaJ€OHTOJIOIMYECKUX HaXOOK
IPEJKOB COBPEMEHHOIO uYenoBeka», «JlpeBHeimme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JTIOAN», «HemoBeuecKkue paco».

Ob6opynoBanue: wMymspku — «[Ipoucxoxnenue 4yenoBeka» (OHOCTBI  aBCTPANONUTEKA,
NUTEKAHTPOIIA, HeaHIepTalblla, KPOMAHbOHIIA), CIENKH WM HW300paKCHHSI KAMEHHBIX OpyIuil
MepBOOBITHOrO YesioBeKa (KaMHH-YOIIephl, pyOuia, ckpebiia), reoXpoHOJIOrniecKas Tadymua,
KosutekIuss «®opMbl COXPAaHHOCTU MCKOMAEMbIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U MpaKTHYeCcKHe PadoThI:

[Ipaktuueckast pabora Ne 1. «/3y4yeHne UCKOMaEeMbIX OCTATKOB PACTEHHI M KUBOTHBIX B
KOJUIEKIUAX).

DKCKypcusi « IBOJIONHSI OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WITH
KpaeBeIueCKUl My3eil).

Tema 3. OpranusMbl U OKpPY KaOIIas cpeaa.

OKoNorusi Kak Hayka. 3ajJadyd H pa3feibl dSKOJIOTMU. MeToapl SKOJOTHYECKUX
UCCIJIEJOBAHUN. DKOJIOrMUECKOE MUPOBO33PEHIE COBPEMEHHOI O YETIOBEKA.

Cpenpl  oOMTaHMsS ~ OpraHM3MOB:  BOJHAs, HA3€MHO-BO3/YyIIHas,  IIOYBEHHaf,
BHYTPUOpPraHU3MEHHasl.



Okonoruueckue (axktopsl. Krnaccudukanus skomorndeckux (GpakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIMOreHHbIe. [leificTBe sKoIornueckux (GakTopoB Ha OPTaHU3MBI.

Abuornueckne  (akTOpbl:  CBET, TeMmIepaTypa, BlIaxHocTs. DoTonmepuoausm.
[Tpucnoco61eHNs OPraHU3MOB K JICHCTBUIO a0MOTHYECKUX (PaKTOpOoB. brosiorndeckue puT™Mel.

buotnueckue  dakTopel. Buabl OMOTHYECKMX  B3aMMOJCHCTBHI:  KOHKYpPEHIIHUS,
XUIHUYECTBO, cuMOM03 U ero ¢opmsl. Ilapasutusm, koonepauus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUpAHCTBO, HAXJIEOHMYECTBO). AMEHCAJU3M, HEUTpanu3M. 3HaueHHe OHOTHYECKUX
B3aUMOJICHCTBUI I CYILIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJOrMYecKHe XapaKTepUCTHKH monyasiuud. OCHOBHbIE TOKa3aTeNd MOMYJISIIIHU:
YUCIEHHOCTh, MJOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, HPUPOCT, Murpanus. JuHamuka
YUCIEHHOCTH MOMYJISIUY U €€ peryJsiiusl.

JdeMoncTpanum:

IToptpetsr: A. I'ym6oabar, K. @. Pynbe, O. I'ekkens.

Tabmuue! u cxemsl: kapta «IIpuponusie 30Hb1 3emmn», «Cpeabl 0OMTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomymsiuun», «3aKOHOMEPHOCTH pPOCTAa YUCIEHHOCTU IOMYJSILUU
uHpy3opun-Ty henbkn», «llumesbie nenmny.

JlaGopaTopHble 1 MpaKTHYecKHe PadoThI:

JlabopartopHas padota Ne 3. «Mopdorioruueckne oCOOEHHOCTH PacTeHUI U3 pa3HbIX MECT
OOUTAHUS.

JlabopartopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE UEPEHKOB KOJIEYCay.

[Tpaktuueckas padora Ne 2. «IToacyér MIIOTHOCTH MOMYJISALMA Pa3HBIX BUIOB PACTEHU.

Tema 4. CooO1ecTBa M IKOJT0rH4eCKHE CHCTEMBI.

CoobmiectBo  opranu3smoB —  OwoneHo3. CTpykTypbl  OuOIEHO3a:  BHAOBaf,
IIPOCTpaHCTBEHHAs, Tpopuueckas (nuiieBast). Buapsi-nomuHanTtel. CBsi3u B OMOLEHO3E.

Okonoruueckue cucrembl (9kocucremsbl). [lonsTne 00 sKocucreMe UM OHOreolEeHO3E.
OyHKUMOHAJIBHbIE KOMIIOHEHTBI OSKOCHUCTEMBI: HPOAYLEHThl, KOHCYMEHTBl, PEIYyLEHTHI.
KpyroBopor BemiecTs M MOTOK 3HEPruuM B 3Kocucreme. Tpoduueckue (MHILEBBIE) YPOBHU
skocucteMbl. [lumeBpie menu u cerd. OCHOBHBIE TIOKa3aTeM HKOCUCTEMBI: Omomacca,
MPOAYKIHS. DKOJOrMYeCKHe MUPaMUJIbl: MPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBolicTBa
HKOCHCTEM: YCTOMUHUBOCTh, CAMOpErYJIAIus, pa3BuTue. CyKieccus.

ITpupogHble 3KOCUCTEMBI. ODKOCHUCTEMBI 03€p U pEK. ODKOCHUCTEMa XBOHWHOIO WM
LIMPOKOJIMCTBEHHOI' O JIeca.

AHTpPONIOreHHBbIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOolskocucTeMbl. buosoruueckoe u
X03sICTBEHHOE 3HAaUE€HUE arpOIKOCUCTEM U yPOOIKOCHCTEM.

buopasznoobpa3ue kak gaktop ycroluuBocTu 3kocucteM. CoxpaHeHHE OUOIOTHYECcKOro
pa3zHo00pa3us Ha 3eMie.

Yuenne B. M. Bepnaackoro o O6uocdepe. I'panunibl, coctaB U CTpykKTypa Ouochepsl.
JKuBoe BemectBo U ero ¢GpyHkiuu. OcobeHHOCTH OMochephl Kak riao0aqbHOM 3KOCHCTEMBI.
Jlunamudeckoe paBHOBecHE U o0paTHas CBA3b B Ouocdepe.

KpyroBopotrsl BemiecTB ¥ OHWOreOXMMHYECKHE IUKIBI DJIEMEHTOB (yriepoaa, as3ora).
3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBo B Ouocdepe 3emuin. AHTpPONOreHHbIe U3MeHeHus B Ouocdepe. I'modanbHbIe
9KOJIOTHYECKUE MPOOIIEMBI.

CocyuiecTBoBaHHEe NPpUPObI U yenoBeuecTBa. CoxpaHeHrne Onopa3Hoo0pa3us Kak OCHOBA
ycToitunBocTi OGuocdepbl. OCHOBa palMOHANBHOIO YIPABJICHUS MPUPOIHBIMU pecypcamMH U UX
ucrnoib3oBanue. JlocTuxkeHus: OMOJIOTUU U OXpaHa IPUPOIbI.

JdemoHcTpanum:

IToptpetsi: A. [Ix. Tenciu, B. H. Cykaués, B. . BepHanackuii.

Tabnuusl u cxemsbl: «lIumnieBsie nenu», «buonenos: cocraB u cTpykrypa», «lIpupoansie
coobmectBay, «llemn mnurTaHus», «OKojoruyeckas nupamunuay, «buochepa u uenoBex»,
«JKocucTemMa IIMPOKOIMCTBEHHOIO Jieca», «IDKOCHCTEMa XBOMHOro Jeca», «buoueHos
Botoéma», «ArpoueHo3», «lIpuMepHble aHTPONOICHHBIE BO3IEHCTBUS Ha HPHUPOAY»,



«BaxHeile MCTOYHUKM 3arpsi3HEHUs BO3/lyXa M TI'PYHTOBBIX BoA», «IlouBa — BakHelmas
cocraBistroniast Ouochepsn», «DakTophl Aerpaganuu mouBy, «IlapHukoBbIi d3QdexT», «DakTophl
pPaZMoaKTUBHOTO 3arpsizHeHus 6nocdeprr», «O01mas cTpykTypa ouocdepsi», «Pacnpoctpanenue
XU3HK B Omochepe», «O30HOBBIM 3KpaH Ouocheps», «KpyroBopoT yriiepona B Ouochepe»,
«KpyroBopoT a30Ta B Ipupoie».

Ob6opynoBanue: MO/I€JIb-aNIUIMKaL s «Tunuunsle OHOLIEHO3BD», repbapuit
«Pactutensuble  cooOmiecTBa», Kowiekuun — «buomeHo3», «Bpemurenm — BaxHeHImMx
CENIbCKOXO3SICTBEHHBIX ~ KYJIBTYp», TepOdapuud W KOJUJICKIUU pacTeHUH U IKUBOTHBIX,
MpUHAJIeKAIIIE K pa3HbIM 3KOJOTMYECKUM Ipynnam oJHoro suaa, Kpacuas kaura Pocculickoit
denepannu, n300pakeHUss OXpaHsIEMbIX BUIOB PACTEHUHN U KUBOTHBIX.

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTAThI

B cTpykType JIMUYHOCTHBIX pPE3YyJbTAaTOB OCBOEHHs mpeamera «buonorus» BbIIEICHbI
CIIEAYIOIIE  COCTaBIAIONIME: OCO3HAHUE OOYYAIOUIMMHCS  POCCHMCKOW  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTENLHOCTH M CaMOOIPEIENICHUIO,
HalIM4YUe MOTUBALMM K OOYYEHHUIO OWOJOrMH, IIefieHAaNpaBlIeHHOE pPAa3BUTHE BHYTPEHHUX
yOeXIeHU JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPHYECKHX TPaJWLUN pa3BUTHUS
OMOJIOTHYECKOT0 3HAHHS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JIEATEIBHOCTH  IICHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAMH, MPHUCYIIMMH  CHCTEME
OMOJIOTUYECKOT0 O00pa30BaHMs, HAJIMYHUE HSKOJOTHMYECKOTO IMPAaBOCO3HAHMS, CIIOCOOHOCTU
CTaBHTb IICJIH U CTPOUTH KU3HCHHBIE IIJIAHBI.

JIMYHOCTHBIE pPE3yJbTATHl OCBOCHUS IpenMera «BHoNorus» IOCTUTAIOTCS B CIMHCTBE
y4eOHOW M BOCIUTATEILHOW JCSITEIBHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMU POCCUUCKUMU
COIMOKYIbTYPHBIMH, UCTOPUYECKIMH U TyXOBHO-HPABCTBEHHBIMHU LEHHOCTSIMH, MPHUHSITHIMU B
o0IIecTBe MpaBUIaMH M HOPMaMH TOBEICHHS U CIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHHS,
CaMOBOCHUTAHHSI M CaMOPA3BHUTHUs, PA3BUTHS BHYTPCHHEW IMO3UIMU JIMYHOCTH, MATPHOTHU3MA,
YBKEHUsSI K 3aKOHY W TIPABOMOPSIKY, YEJIOBEKY TPyAa M CTaplIeMy ITOKOJICHHIO, B3AUMHOTO
yBaKEHHUs, OCEPEeXKHOr0  OTHONICHWS K  KYJIbTYPHOMY  HACIEAHIO W  TPAJAHUIHSIM
MHOT'OHallMOHaJIbHOro Hapoaa Poccuiickoit denepanniu, NpUpoae U OKPYKAKOLIEH Cpene.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS yuyeOHOr o npeameta «buomorus» MOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXcsi PyKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTpPEHHEU
NO3ULIMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX
yOeXIeHnui, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0O0IIecTBa,
pacimpeHre XU3HEHHOr'0 OMNbITa W OMbITa NEATEIbHOCTH B IPOIECCe peaau3alii OCHOBHBIX
HaIpPaBJICHUI BOCIUTATEILHON AESITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIIUTAHUS:

C(OPMUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH OOYYArOIIErocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO O0IIECTBA;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KEHUE 3aKOHA W
MIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOU JCSITSILHOCTH MPU CO3JIaHUU YICOHBIX MPOCKTOB,
pelieHuy y4eOHBIX U MTO3HABATENbHBIX 337124, BHIMOTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OINpPEAENSATh COOCTBEHHYIO TMO3WIMI0 TIO OTHOLICHHIO K SIBJICHUSAM
COBPEMEHHOMN KU3HU U OOBICHITH €€;

YMEHHE yYUTBIBATH B  CBOMX JICHCTBUSAX HEOOXOMUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHSI JIIOJICH C Pa3HBIMU YOSXKIICHUSMHU, KYJIbTYPHBIMUA IIEHHOCTSIMU M COIIMAITLHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
NO3HABATEJBHBIX M HCCIIENOBATENbCKUX 3a7ad, YBAXKUTEJIBHOI'O OTHOUIEHHS K MHEHHIO
OIMOHEHTOB NpU 00CYXIEHNUH CIIOPHBIX BOIIPOCOB OMOIOIHUECKOT0 COJEpKaHuUs;

FOTOBHOCTh K TYMaHUTaAPHON U BOJIOHTEPCKOM AEATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMSA:

chOpPMHUPOBAHHOCTh POCCUMCKOM TPakIaHCKON MACHTHYHOCTH, MATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauMHON, roplocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOil SI3bIK M KYJIBTYpY, IPOLLTOE U HACTOAIEE MHOTOHAIIMOHAJIbHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K TMPUPOAHOMY HACIEIUI0 U MaMATHUKAM MPHUPOJBbI,
nocTKeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIIEHMBATh BKJAJ POCCUHCKUX YYEHBIX B CTAHOBIEHHE W pPa3BUTHE
OMONTOrUY, TOHUMAHUS 3Ha4eHUs1 OMOJIOTUH B TO3HAHUU 3aKOHOB IIPUPO/BI, B )KU3HH YEIIOBEKA U
COBpPEMEHHOI'0 O0IIECTBa;

ujelHas yoex1EHHOCTb, FOTOBHOCTD K CIIYXEHHIO U 3ammTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX IEHHOCTEM POCCUICKOrO Hapoaa;

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STHUECKOTI'0 MOBEICHNUS;

CIOCOOHOCTh OLIGHHMBATh CHTYAaI[MI0 M MPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSChH
Ha MOpaJibHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHUE JIMYHOT0 BKJIAJa B IOCTPOEHHE YCTOMYUBOTO Oy yIIEro;

OTBETCTBEHHOE OTHOILEHHWE K CBOMM pPOJUTENSAM, CO3/JIaHMI0 CEMbUM Ha OCHOBE
OCO3HAHHOI'0 MPHUHATHS LIEHHOCTEH CEeMEMHON KM3HU B COOTBETCTBUM C TPAAULMSIMHU HAPOJOB
Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHUM;

MOHMMaHKE 3MOI[MOHAJILHOT'O BO3/I€ICTBHS )KMBOM MPUPOJIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIP&KEHHIO B Pa3HbIX BHMJIaX HCKYCCTBA, CTPEMJIEHHE MPOSBIATH
KayecTBa TBOPYECKOM JINYHOCTH;

5) ¢usnyeckoro BoCcNUTAHUSI, (POPMUPOBAHUS  KYJABTYPbl  3/I0POBbSl H
AMOLHOHAJBHOIO 0J1ArOMOJIyYHSI:

IOHMMaHUE U peann3anus 310poBoro u 0ezonacHoro odpasa KU3HM (370pOBOE MUTAHUE,
COOJII0/IeHNEe TUTUEHUYECKUX MPaBUJI U HOPM, COATaHCHUPOBAHHBIA PEXUM 3aHATUNA M OTABIXA,
perynspHas (Qu3uuecKkass aKTMBHOCTb), OEpEXHOro, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMaHWE IIEHHOCTH TpaBUJ HHIMBUIYaTbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
NOBE/ICHUS B CUTYalUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIOEH;

OCO3HAHUE TOCTEACTBUNA W HENpPUSTUS BPEAHBIX MPUBHIUEK (YHOTpEOJIEHUS aJKOros,
HAapKOTHKOB, KYpPEHHUS);

6) Tpy10BOIr0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE [IEHHOCTH MacTEpCTBa, TPYA0II00UE;

TOTOBHOCTb K aKTUBHOM €A TENbHOCTH TEXHOJOIMYECKON U COLMaIbHON HAlPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHMLIMMPOBATH, IJAHUPOBATH M  CAMOCTOSITEIbHO  BBINOJHATH — TaKYIO
NesITEIbHOCTD;

HMHTEpeC K pasziu4HbIM chepaMm NpodeccHOHATbHON eATEIbHOCTH, YMEHUE COBEpIIATh
OCO3HaHHBIN BBIOOP Oymymie npodeccun u peann3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BAHUIO HA MPOTSKEHUU BCEH
KU3HH;

7) 3K0JIOTMYECKOr0 BOCIIMTAHMSI:

AKOJIOTUYECKH 11€JIECO00pa3HOE OTHOLIEHUE K NPUPO/E KaK UCTOUHUKY JKU3HHU Ha 3eMmile,
OCHOBE €€ CYIIECTBOBAHUS;



IOBBIIIEHUE YPOBHS SKOJIOTMYECKOH KYyJIBTYphl: NPHOOPETEHUE ONbITa IUIAHUPOBAHUS
IIOCTYIKOB U OLIEHKH UX BO3MOKHBIX IIOCIEACTBUN AJI1 OKPYXKAIOUIEH Cpelibl;

OCO3HaHHUE TI100aJIbHOr0 XapaKTepa SKOJIOTHYECKUX MTPo0JIeM U yTell UX pelleHHus;

CIIOCOOHOCTh MCHOJb30BATh MPHOOpETaeMble MPU U3YyYECHUHU OMOJIOTUH 3HAHUSA U YMEHHS
IpU pelIeHUH MpoOJeM, CBSI3aHHBIX C PAllMOHAJIBHBIM IHPHUPOJOINOJIL30BaHUEM (CcOOII0NEHUE
IIpaBUJI NOBEJAEHUS B IIPUPOJE, HAMNPABICHHBIX HAa COXpPAaHEHHUE PABHOBECUS B 3KOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Ouocdepsr);

aKTUBHOE HENpUATHE JACHCTBUH, NMPUHOCAIIUX BpEA OKPYKAKOIIEW NPUPOIHOU cpene,
yYMEHHE MPOrHO3UPOBaTh HEOJArompUATHBIE 3KOJOTHYECKHUE IMOCIEICTBUS MPeIIPUHUMAEMbIX
JEICTBUI U IPEIOTBpAlIaTh UX;

HaJM4Me pPa3BUTOr0 SKOJIOTMYECKOrO0 MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbl, OIbITA
JEATENBHOCTH  DKOJIOTMYECKOM  HAINpaBIEHHOCTH, YMEHHUS pPYKOBOACTBOBAaTbCA MMHU B
IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLMAJIBHOM IIPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MIPAKTUYECKOHN AESATENbHOCTU SKOJIOTMYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

C(OpPMUPOBAHHOCTb MMPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HayKM M OOIIECTBEHHOW IIPAKTHKH, OCHOBAaHHOI'O Ha JMajore KyJbTyp,
CIIOCOOCTBYIOIIIEr0 OCO3HAHUIO CBOEI'0 MECTa B MOJIUKYJIbTYPHOM MUPE;

COBEPLICHCTBOBAHUE A3bIKOBOM U YUTATENIbCKOM KYJIbTYpBI KaK CPECTBA B3aUMOJCHCTBUS
MEXIY JIOAbMU U IO3HAHUS MUPA;

IOHUMaHMUEe creuu(UKd OMOJIOTMM KaK HayKH, OCO3HaHHUs e€ ponu B (opMupoBaHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH 1IEJIOCTHOTO MPECTaBIeHUS 00 OKPYKaIoLeM
MHUpE Kak O E€AMHCTBE IIPUPOMABI, 4YellOBeKa M OOIIeCTBa, B TO3HAHUU HPUPOTHBIX
3aKOHOMEPHOCTEN U PEeLICHUH ITPOOJIEM COXPAHEHUSI IPUPOJIHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHUU JJIsI COBPEMEHHOM LMBUIM3ALMU: OOeCIeyeHHs
HOBOI'O YpPOBHSI Pa3BUTHSI MEIUIMHBI, CO3/laHUE MEPCHEKTUBHBIX OMOTEXHOJIOIHH, COCOOHBIX
pelaTh pecypcHble MpoOeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXO/a U3 INI00ATBHBIX
9KOJIOTUYECKUX MpobJieM U oOecriedeHusl epexoia K yCTOHUNBOMY Pa3BUTHIO, PAllMOHAILHOMY
HCIOJIb30BAHUIO TPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUHN B IENAX MOBBIIICHUS 00IIen
KyJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIMOHAJIHHOMH
IPaMOTHOCTH 00 ydarommxcs, GoOpMUPyEeMOH P N3ydEeHUH OMOJIOTHH;

[IOHMMaHUE CYIIHOCTH METOAOB IIO3HAHUsSA, HUCIOJIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIOJb30BaTh IOJy4aeMble 3HAHUS U aHaliu3a U OOBSICHEHUS SIBICHUU
OKPY’KaIOIIEro MHpa U IMPOUCXOISIIMX B HEM H3MEHEHHWH, yMeHHE JenaTb OOOCHOBAaHHBIE
3aKJIIOUYEHUS] Ha OCHOBE HAyyHBIX (DAaKTOB M HMEIOLIUXCS JaHHBIX C LEJIbI0 IOIy4EeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIIONb30BAaTh OWOJIOTMYECKHUE 3HAHUS Il pelleHHs
po0JIeM B peaslbHbIX KU3HEHHbBIX CUTYalHsX;

OCO3HAHUE LICHHOCTH HAayYHOW JEATEIBHOCTH, TOTOBHOCTb OCYILECTBIIATH NPOEKTHYIO U
UCCIIEZIOBATEIBbCKYIO 1€ATEIbHOCT HHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAHMM 1O OWOJIOrMM B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI y4eOHOro mpenMera «buomorus» BKIIOYAIOT:
3HaUMMbIC I (OPMUPOBAHUS MHUPOBO33PEHHS  OOYYAIOMIMXCS  MEKIUCIUTLIMHAPHBIE
(MexXIIpeaMeTHBIE) 00IIeHaAYYHBIE TOHSTH S, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHON KapTUHBI MUPa
U crieuuGUKy METOA0B MMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIrus,
SIBJICHUE, TPOIEeCC, CUCTeMa, HAY4YHBIM (AaKT, MPUHIMUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,



TEopHsi, HCClelOBaHUE, HaOMIO/eHNEe, U3MEPEHUEe, DKCIEPUMEHT U JPYruX), YHUBEpCalbHbIC
yueOHbIe aelicTBUs (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PEryIsSTHBHBIC), 00eCIeunBaroIIne
¢dopmupoBanre (YHKIMOHAILHOW TPAMOTHOCTH M COLMAJIbHON KOMIIETEHIIMU OOYyYarOUIHXCs,
CIIOCOOHOCTH 00 y4armuxcs UCIONIb30BaTh OCBOGHHBIE MEXIUCIUTIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHHWS W YHHBEpCajbHbIC Yy4eOHbIE [EHCTBUS B IO3HABATEIBLHOU U
COLMAJIBHON IIPaKTUKE.

MertamnpenMeTHble pe3ysbTaTbl OCBOEHHUS MPOrpaMMbl CpEIHEro oO0IIero oO0pa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBiaeHue YHMBEPCATbHBIMH Y4eOHbIMH MO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUE TeHCTBUS:

CaMOCTOSITENIbHO (OopMyIHpoBaTh M aKTyaJM3UpOBaTh MpoliieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUHM 3HAHUU NPUEMBI JIOTHUYECKOTO MBIIUICHUS (aHaIu3a,
CHHTE3a, CpaBHEHUS, KiacCH(UKanuu, OO0OOIIEHUs), PACKPBIBATH CMBICI OHOIOTHYECKUX
MOHATHH (BBIAETSATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHATUSIMH);

ONpENENATh LENH AeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HUX JOCTHXKEHUS,
COOTHOCHUTH PE€3yJbTaThl IEATEIBHOCTH C IOCTABJIEHHBIMU LIEJISIMU;

UCMOJIb30BaTh OMOJIOTUYECKUE TOHATUS AN OOBSICHEHHS (PAKTOB U SBIICHHH >KUBOU
IPUPOIBL;

CTPOUTb JIOTUYECKHE pacCyXAeHHus (MHIYKTUBHBIC, [EeAyKTHBHBIC, IO aHAJIOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTU M MPOTHUBOPEYHUS B pacCMaTPUBAEMBIX SBICHHSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKIIIOY CHUS;

MPUMEHSTh CXEMHO-MOJIEIIbHBIE CPEICTBA AJs MPECTaBJICHUS CYIIECTBEHHBIX CBS3EH H
OTHOUIICHUI B HM3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a TAK)KE MPOTHBOPEUUN PA3HOTO POJa,
BBISIBIICHHBIX B Pa3JIMYHBIX HH()OPMAITMOHHBIX UCTOUHHUKAX;

pa3pabaThIBaTh IJIAH pEIICHUs MPoOJeMbl C yUETOM aHAJIM3a UMEIOIINUXCSl MaTepHaIbHbIX
1 HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JAESITEIbHOCTb, OILEHUBATh COOTBETCTBHE PE3YJHTATOB IIENISIM,
OLIEHUBATh PUCKU MOCIIEACTBUM NeATEIbHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH paboOTy B YCIOBUSX pEalTbHOrO, BHUPTYaJbHOTO H
KOMOMHHUPOBAHHOI'O B3aUMOJIEN CTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE ITPU PEUICHUU KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIEI0BATEIbCKHE IeiiCTBUA:

BJIAJICTh HABBIKAMHU Y4EOHO-HUCCIIEAOBATENbCKON U MPOEKTHON JEeSTEIbHOCTU, HABBIKAMU
pa3pelieHust npodsemM, CliocOOHOCTbIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pELICHHS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS;

UCIOJb30BaTh PAa3IMYHbIE BHUABI JAEATEIBHOCTH MO IOJIYYEHUIO HOBOI'O 3HAHUS, €ro
UHTEepIpeTaluy, Ipeo0pa3oBaHUI0 U MPUMEHEHHUIO B Y4EOHBIX CHTYalUsX, B TOM YHUCJE MPHU
CO3/1aHUU Y4EOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIN TUIl MBILIUICHUS, BIAJE€Th HAYYHOH TEPMHUHOJIOTHEH, KIIFOYEBBIMU
MOHATUSIMU U METOJIaMHU;

CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIC 3aJlayd B OOPa30BaTEIbHOM JEATECILHOCTH WU
YKU3HEHHBIX CHUTYaIMsIX;

BBISIBJIATh NPUYMHHO-CIIEJCTBEHHbIE CBSI3M M AaKTyaJlU3UpOBaTh 3aJady, BBIIBUrATh
TUNoTe3y €€ pelleHus, HaXOAMTh apryMeHTbl I J0Ka3aTelIbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh IIOJIyUEHHbIE B XOJ€ pEIIeHUS 3aJaud pe3ysbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTbh, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JIlaBaTh OIIEHKY HOBBIM CHTYallUsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYLIECTBIIATh 1I€JIEHANIPABICHHBIA MOMCK MEPEHOCAa CPENCTB U CHOCOOOB JEWCTBUS B
PO eCCHOHANIBHYIO Cpeay;



yMeTh TNEpPEeHOCUTh 3HaHUS B [I03HABATEIbHYIO U  IPAKTHYECKYI0  00IacTH
KHU3HENEATEIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIE MJIEH, IIpeJaraTb OPUTMHAJIBHBIE IOAXOAbl M PEIICHUS, CTaBUTH
poOJIeMbl U 3a7lauu, JOMyCKAIOIUeE aJbTePHATUBHBIC PELICHUS.

3) padora ¢ uH(popmManueii:

OPUEHTUPOBATHCSI B Pa3jJMUHBIX MCTOUYHUKAX MHPOpMaLuu (TEKcTe yuyeOHOro mocoowus,
HAy4YHO-TIOMYJISIPHOI JIMTEepaType, OMOJOTHYECKUX CIOBApSIX U CHPaBOYHUKAX, KOMIIBIOTEPHBIX
0azax naHHBIX, B lHTepHeTe), aHaMM3MpOBaTh HHPOPMALMIO pa3IMYHBIX BHAOB U (opMm
MIPECTaBICHUS, KpUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTE;

bopMynMpoBaTh 3amnpochl M MPUMEHATH pPa3IMYHBIE METOJbl NPH IOUCKE U OTOOpe
Ononornueckor nHPOpMaLUU, HEOOXOAMMOMN ISl BBIITOJIHEHHS YUeOHBIX 3a7ad;

IpuoOpeTaTh OMNBIT MCHOJIb30BAaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIIOJIb30BAHUS Pa3IMUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OPMYy MPEACTABIECHUS OHOIOrMYECKON
nHpopMmaluu (cxemsl, rpauKu, 11arpaMMbl, TaOJIUIbL, PUCYHKU U IPYrOE);

UCMOJb30BaTh HAYUHBIM S3bIK B KauecTBE cCpelcTBa Ipu padore ¢ OHMOIOrHYEcKOM
UHpOpMaIMeld: NPUMEHATh XUMHUYECKUe, (pU3MUECKue M MaTeMaTHYeCKHe 3HaKd M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, MCIOJIB30BaThb M IPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPENICTBA HATJIAJHOCTH;

BJAJeTh HaBBIKAMU pACIO3HaBAaHUS W 3aIIuThl HMH(OpManuu, HHPOPMAIMOHHON
6€30MacHOCTH JINYHOCTH.

Osi1aieHHe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMU

1) oO1menue:

OCYIIECTBIIATh KOMMYHUKAIIMM BO BCeX cepax KU3HU, aKTUBHO Yy4acTBOBATh B JUAJIOre
WIM JUCKYCCHUU IO CYLIECTBY oOCyKIaeMol TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATH
CYXKJICHUS OTHOCHUTENbHO BBINOJHEHUS IMpeaiaraeMoil 3ajay, YYUTHIBATh HHTEPECHl U
COIJIaCOBaHHOCTh MO3UIMM JPYTUX YyYaCTHUKOB JIUAJIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBa OOIIEHHUS, TMOHUMATh 3HAUYEHHE COIMAJIBHBIX
3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(QIMKTHBIX CUTYalUil, yMETh CMATYaTh KOH(QIUKTHI U
BECTH I1EPETOBOPBI;

BJIAJICTh PA3IMYHBIMU CHocOOaMH OOIIEHHWS W B3aUMOJEHCTBHSA, MOHMMATh HaMEpPEHHS
APYTHX JIOJIEH, MPOSBISTh YBAKUTEIFHOE OTHOIICHHE K COOECEIHUKY M B KOPPEKTHOH (opme
(opMyIMpOBaTh CBOM BO3PAXKECHMUS;

pa3BEPHYTO M JIOTMYHO HU3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJB30BAHMEM SI3BIKOBBIX
CpEICTB.

2) cCOBMeCTHas /IeSITeIbHOCTD:

IIOHUMATh U MCHOJb30BATh MPEUMYIIECTBA KOMAaHAHON M MHAMBMYaJbHOH paboOTHI MpU
peleHny OUOJIOrNYecKoi MpobieMbl, 0OOCHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHUS I'PYMIIOBBIX
(dbopM B3auMOIE€ICTBYSI IPU PELIeHU Y4eOHOH 3a/1a4H;

BBIOMpPATh TEMAaTHUKYy M METOJbl COBMECTHBIX ACHCTBUH C y4y€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEW KayKZ0ro 4JIEHa KOJJIEKTUBA;

OPUHUMATh LI€JId COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATb U KOOPAMHHUPOBATH
JEUCTBUS MO €€ TOCTHKEHHUIO: COCTaBJIATh IJIaH JEWCTBUU, PACHPENEIATh POJU C YYETOM
MHEHHH y4aCTHUKOB, 00CYXAaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLIEHMBATh KA4ECTBO CBOETO BKJIA/JA M KaXKJOT0 YYaCTHHKA KOMAaHJbl B OOLIMI pe3yJbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npezsaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEM C TMO3MIMH HOBHM3HBI, OPUTMHAIBHOCTH,
MIPaAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B PpA3JIMYHBIX CUTYalMsX,
MIPOSIBJISITH TBOPUECTBO M BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OsiaieHHe YHUBEPCATBHBIMH PEryJIATHBHBIMH AeHCTBUSIMH:



1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMs AJIs BBUIBJICHUS IPOOJEM U MX pelIeHUs B
KHU3HEHHBIX U y4eOHBIX CUTYyallUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH I€JIEBbIE U CMBICJIOBBIEC YCTAHOBKH B CBOMX
JNEUCTBUAX M NOCTYNKax M0 OTHOUIEHMIO K XXMBOW IPUPOAE, CBOEMY 3I40POBbIO U 3 0POBBIO
OKpY’KaloIlUX;

CaMOCTOSITENIbHO OCYLIECTBIIATh IO3HABATEIbHYIO JEATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIE 3aJlayd B 0Opa30BaTEIbHON JEATEIBHOCTH W
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTaBIISITh IJIaH PELICHUs TPOOJIEMBI ¢ YIETOM HMEIOIINXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEeANoUTEeHU’;

JIaBaTh OL[EHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH y4eOHOT O IpeIMeTa Ha OCHOBE JIMYHBIX ITPEATIOUTEHHH;

JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBIIEHUIO IIMPOKOH 3PYAULIMH B pa3HbIX 00J1aCTIX
3HaHUM, IOCTOSIHHO MTOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) caMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLEHUBAThH
COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIAJI€Th HABBIKAMH [TO3HABATENbHOM pe(IeKcHM KaKk OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIUTENIbHBIX MPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHUH, HCII0JIb30BaTh NMPUEMBI pediekcun
UISL OLIEHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIXKEHHUIO;

IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX MIPU aHAJIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

3) npunsiTHe ceds M APYrux:

IMPUHUMATh ce0s, TOHUMas CBOM HEJJOCTATKH U TOCTOMHCTBA;

MPUHUMATh MOTUBBI M apT'YMEHTHI APYTUX MIPH aHATIN3€ PE3YIbTATOB ACSITEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPaBO JPYrUX Ha OIIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIUU APYTOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3ynabTaThl ocBoeHUs nporpammsl COO no 6uonorun Ha 0a30BOM YpOBHE
BKJIIOUAIOT crenupuyeckue A yuedHoro npeamera «buosnorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JEeHCTBUH IO OCBOEHHIO, HHTEpHpeTaluyd M NpeoOpa3oBaHUIO 3HAHWMM, BHJIBI
JeATeIbHOCTU MO TOJYYEHUIO0 HOBOI'O 3HAHUS U NPUMEHEHHUIO 3HAHUI B pa3MYHbIX Y4eOHBIX
CUTyallUsiX, a TaKXe B peaJbHBbIX MXHM3HEHHbIX CHUTYyallUsX, CBSA3aHHBIX ¢ Ouosiorueil. B
porpamMme NnpeIMeTHbIe Pe3yIbTaThl HPEICTABICHBI 110 FoAaM 00ydeHHUS.

[IpeameTtHble pe3yibTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» e 10 knacce
JOJDKHBI OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJM OHOJOrMH B CHUCTEME HAy4YHOTO 3HAHHUSA
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAayYHOI KapTHHBI MUpa U
Hay4YHOT0 MUPOBO33PEHUS, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
6uonoruu, GyHKIMOHAJIHLHON IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs )KM3HEHHBIX 33/1a4;

YMEHHE PACKPbIBATh COJEp’KaHHuEe OMOJIOTMYECKUX TEPMUHOB U MOHSITHUM: KU3Hb, KJIETKa,
opranusM, Mmertabonu3Mm (0OOMEH BEImEeCTB W  MPEBpallleHue DJHEPruM), TOMEocCTas
(camoperynsiusi), YypOBHEBas  OpraHu3alldsg  JKUBBIX  CHCTEM, CaMOBOCIIPOM3BEIEHUE
(penponyKuusi), HaCIEACTBEHHOCTb, U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yYMEHHUE H3/Iaratb OHOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MYTAallMOHHAsi,
LEHTpaJbHasl JI0rMa MOJEKYJsipHOM Ouosnoruu), 3akoHsl (I'. Mennensa, T. Moprana, H. U.



BaBunoBa) u yueHus (0 HEHTpax MHOrooOpasus U MPOUCXOXKJIEHUS KyJIbTypHbIX pacTenuit H. U.
BaBunoBa), onpeenars rpaHUIbl ©X TPUMEHUMOCTHU K )KUBBIM CHCTEMaM;

yMEHHUE BIaJleTh METOAAMU HAay4yHOrO MO3HAHUS B OMOJOrMM: HAOMIOJEHUE U ONHCAaHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBJICHMH, OpraHu3alus M MpoBeleHHE OHOJIOrHnYecKOro
OKCIIEPUMEHTA, BBIIBMKEHUE TMIIOTE3bl, BBISBIECHUE 3aBUCUMOCTH MEXIY HCCIENYEMbIMU
BEJIMYMHAMHU, OOBSICHEHUE IOJYYEHHBIX DPE3YyJbTaTOB, MCIIOJb30BAaHHBIX HAYYHBIX IOHSITHUH,
TEOpHil U 3aKOHOB, YMEHUE JIeJIaTh BHIBOBI HA OCHOBAHMH IOJIy4€EHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIENATh CYLIECTBEHHbIE NMPU3HAKU BHUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJTHOKJIETOUYHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
MIpEBpAIlleHNUs] SHEPrUU B KIIeTKe, (POTOCHHTE3a, MIACTMYECKOTO M SHEPreTHuecKoro obOMeHa,
XEMOCHHTE3a, MUTO3a, Meil03a, OIUIOAOTBOPEHHUS, Pa3MHOXKEHUS, UHIUBUIyaIbHOTO Pa3BUTHS
oprannsma (OHTOT€HE3);

YMEHHME NMPUMEHATH MOJIyYEHHbIE 3HAHUA 111 OOBSCHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBJICHUM, JIJIS1 IPUHSITHS TPAKTUYECKUX PEIICHUN B TTOBCEIHEBHOM JKU3HU C LIENbI0 00eCIIeueHUs
0€30I1aCHOCTH CBOETO 3/10pPOBbsl U 3[0POBbS OKPY)KAIOLIMX JIIOJEH, COOIOAEHUS HOPM
IPaMOTHOTO TIOBEJEHUS B OKpYXKalollledl NIpUpPOJHOM cpene, MOHMMaHHE HEeoOXOAUMOCTU
UCIOJIb30BAaHUS JTOCTH)KEHUH COBPEMEHHOM OMOJIOTMM M OMOTEXHOJIOTHH Ul paliMOHAaIbHOIO
IIPUPOJOIOJIb30BAHMS,

yMEHHUE pelaTh 3JIEMEHTApHble T'€HETHYECKHEe 3aJayd Ha MOHO- M JUTHOpUAHOE
CKpELIMBaHUE, CLEIUIEHHOE HACIEeI0BAHNE, COCTABIATh CXEMbl MOHOIMOPUIHOIO CKPELIMBAHUS
JUIs IIPENICKA3aHUs HAacIe0BaHUs IIPU3HAKOB Y OPraHU3MOB;

yYMEHHUE BBIIOJHATH JaOOpaTOpPHbIE U MpaKTUYECKHe paboThl, COOIIOAATh MpaBHUiIa MPH
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUECKH OLEHHWBATh U HHTEPHPETUPOBATh HHGOpPMAIUI0 OHOJIOTHMYECKOTO
COZIEpXKaHUs, BKJIOYAIOLIYIO IICEBOHAYUYHbIE 3HAHHSA W3 PA3JUYHBIX MCTOYHUKOB (CpelcTBa
MaccoBOi MH(pOpMaILMU, HAyYHO-IIOMYJISIPHbIE MaTepuaibl), STUHYECKUE ACIIEKThl COBPEMEHHBIX
HCCIICAOBAHUI B OMOJIOTHH, MEIUIIUHE, OMOTEXHOJIOTH U,

YMEHHME CO37aBaTh COOCTBEHHBbIE IHCbMEHHBIE M YCTHBIE COOOIIEHMs, 00001as
Ouonornyeckyro HMH(OpPMalMI0O U3 HECKOJbKUX HCTOYHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapaT OHMOJIOTHH.

IIpenmeTHbIE pe3ynbTaThl OCBOEHHUS ydeOHoro mnpeamera «buonorus» 6 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MeECT€ M pOJIM OMOJIOTMM B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHUU COBPEMEHHON E€CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
Hay4yHOI0 MHPOBO33PEHUS, O BKJIAZE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
O6uonoruu, GQyHKIMOHAJIBLHON I'PaMOTHOCTH Y€JIOBEKa JUIsl pelIeHUs )KU3HEHHBIX 33]1a4;

YMEHHUE pacKpbIBaTh COEpKaHUe OMOIOrMYECKUX TEPMUHOB U MOHATUIN: BU, IOy JISALIMS,
reHO(QOHJ, SBOMIOLHUA, JBUXKyHME CHUIbl ((PaKTOphl) SBOMIOLMH, HPUCIIOCOOJIEHHOCTD
OpraHu3MOB, BHMJ000pa30BaHUE, DSKOJOIMUECKHE (HAKTOPbl, HKOCUCTEMA, IPOAYLEHTHI,
KOHCYMEHTBI, PEAYLEHTHI, X MU TaHUs, SKOJIOTHYecKas nupamuia, OuoreoreHos, onochepa;

yYMEHME u3jaraTb OHOJIOTMYECKHE TeopuMu (dBosoLMOHHass Teopus Y. JlapBuHa,
CHUHTETUYECKasi TEOPUS IBOJIIOLIUN), 3aKOHBI U 3aKOHOMEPHOCTHU (3apobliieBoro cxoacrea K. M.
bapa, uepenoBanusa rinaBHbIX HanpaBiaeHud u nyrted somouun A. H. Cesepuosa, ydyeHus o
6uocdepe B. 1. Bepnanckoro), onpeaensars rpaHULbl UX IPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJaMHU HAYYHOTO MO3HAHMsS B OHMOJOruM: HAOIIOJEHUE U ONUCAaHUE
KUBBIX CHUCTEM, TIIPOIECCOB M SBJEHUI, OpraHu3aluss M NpPOBEACHUE OHOIOrHYECKOro
SKCIEPUMEHTA, BBIIBWKEHUE THIIOTE3bl, BBISBIECHUE 3aBUCUMOCTH MEXIYy HCCIENyeMbIMU
BEIMYMHAMHU, OOBSCHEHUE IOJYYEHHBIX pE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATHMH,
TEOpHl U 3aKOHOB, YMEHUE JI€TIaTh BHIBOABI HA OCHOBAHMH I1OJIy4€EHHBIX PE3YJIbTAT OB;

YMEHME BBIIEISATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJOrNYeCKMX O0BEKTOB: BHJIOB,
MOMYJISIIMNA, TPOIYLIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOreOLEHO30B M 3KOCUCTEM,
OCOOEHHOCTH  MPOLIECCOB:  HACJIEACTBEHHOW  H3MEHYMBOCTH, €CTECTBEHHOro  OTOOpA,



BU000pa30BaHMs, IPUCIOCOOJICHHOCTH OPraHHU3MOB, NEHCTBUS HKOJIOTMYECKUX (PAKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEILECTB U MOTOKA SHEPTUU B YKOCHUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUN
B JKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB U OHMOTr€OXMMHYECKMX LHKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJIyY€HHbIE 3HAHUS JJI1 OOBSICHEHUs OMOJIOTHMYECKUX MPOLECCOB U
SIBIICHUH, 17151 IPUHATUS IPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU C 1EJIbI0 00€CIeUeHUs]
0€301aCHOCTH CBOETO 3/0pPOBbS U 3[0POBbS OKPYKAIOLIMX JIIOJEH, COOIOJEHUS HOPM
IrPaMOTHOTO TIOBEJEHUS B OKpYXKalollell NpUpOJHON cpeje, MOHMMaHUE HEOOXOAUMOCTH
UCIOJIb30BaHUS JOCTH>KEHUH COBpEMEHHOMU ouosoruu ISt palMoHaIbHOTO
MIPUPOJIOTIOTH30BAHMS,

YMEHHME pellaTh 3JeMEHTapHble OMOJOrMYecKHe 3a/layd, COCTABJIATH CXEMbI IepeHoca
BEII[ECTB U PHEPTUHU B SIKOCHUCTEMaX (1IeTH MUTaHUA);

YMEHHUE BBINOJHATH JaO0OpAaTOpPHBIE M NMPaKTHYECKHEe paboThl, COOMIOAATH MpaBHJa IPH
paboTe ¢ yueOHBIM U J1Ja0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHME KPUTHUECKH OLIEHHWBATh U HMHTEPIPETHPOBATH HHGOpPMAIUI OHOJIOTHYECKOro
COZIEpXKaHUsl, BKJIOYAIOLIYI0 IICEBOHAYYHbIE 3HAHUA W3 PA3IMYHbIX MCTOYHUKOB (CpelcTBa
MaccoBOi HH(pOpMalMM, HAY4YHO-IIOMYJSIPHbIE MaTepualibl), paccMaTpuBaTh TI100abHbIE
9KOJIOTMYECKUE MPOOIIEMbl COBPEMEHHOCTH, ()OPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
NIO3ULIMIO;

yMEHHUE co37aBaTb COOCTBEHHbIC IMCbMEHHbIE W YCTHbIE COOOIIEHUs, 0000mas
OMONOrMYecKyl0 HMH(GOPMAIMI0 U3 HECKOJIBKMX HMCTOYHUKOB, TI'PaMOTHO HMCIIOJIb30BaTh
MOHATHIHBIN arnmapaTt OMOJOTHH.

BUAbI JEATEJIBHOCTHU OBYYAIOIIUXCS, HAIIPABJIEHHBIE HA
JOCTHU/KEHHUE PE3YJIbTATA

— JaBaTh HAay4YHOE OOBSICHEHHWE OMOJIOTHMYEeCKHM (haKkTam, IMpoIrieccam, siBICHUSM,
3aKOHOMEPHOCTSIM, U CIIOJIb3YsI OMOIOTUYECKHE TEOPUH (KJIETOUHYIO, BOJIIOIMOHHYIO), YICHHE O
ouocdepe, 3aKOHBI HACIIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYMBOCTH;

—  XapaKTepu3oBaTh COBPEMCHHBIC HAIPABJCHUS B Pa3BUTHH OWOJIOTHH; ONMUCHIBATH HX
BO3MOKHOE MCMOJIb30BAaHUE B MPAKTUYECKOH JIESITENBHOCTH;

— CpaBHHUBATH CIIOCOOBI ICJICHUS KJIETKH (MUTO3 H MEHO03);

— pemaTh 3amadyd Ha mnocTtpoeHue (parmeHnta Btopor mernu JHK mo mpenmokeHHOMY
¢parmenty nepsoit, u”PHK (MPHK) no yuactky /IHK;

— pemaTh 3a7a4d Ha OIMpEJeJIeHUE KOJIMYECTBA XPOMOCOM B COMATHYECKHUX H IOJOBBIX
KJIETKaX, a TAK)KE B KJIETKaxX MepeJl HayajaoM JejeHus (Meio3a uild MUTO3a) U 110 €r0 OKOHYaHUU
(1711 MHOTOKJIETOUHBIX OPTaHU3MOB);

CucreMa OlleHKH TOCTUKeHUI 00y4alouXcs

1. OueHka ycTHOro oTBeTA.

OTMeTKa «5»:
- OTBET IOJIHBIM U IPABUJIbHBIA HA OCHOBAHUY U3Y4YEHHBIX TCOPU;
- Marepuai U3J10KEH B ONPENEICHHON JIOTMYECKON ITOCIE10BATEIbHOCTH, JUTEPATY PHBIM
SI3BIKOM;
- OTBET CAMOCTOSITEIIbHBIN.

OT1BeT «4»;
- OTBET MOJIHBIN U MPABUJIbHBIA HA CHOBAaHUU U3Y4YEHHBIX TEOPUH;
- MaTrepuai U3J10KEH B OIPEAEIICHHOMN JIOrMYECKON MOCIEN0BATENbHOCTH, TPU 3TOM A0 YIIECHBI
JIBE-TPU HECYIIECTBEHHBIE OIMMOKHU, MCITPABICHHBIC 110 TPEOOBAHUIO YUUTES.

OT1meTtka «3»:
- OTBET MOJIHBII, HO IPH 3TOM JIOMYIIIEHA CYIIECTBEHHAs OIIMOKA UM OTBET HETOJIHBIMN,
HECBSI3HBIN.

OT1meTKa «2»:



- TpH OTBETEe 0OHAPY>KEHO HEMOHMMAaHUE YYalIUMCsl OCHOBHOI'O COIep KaHUsl ydeOHOr o
MaTepuaia Win JONYILIEHbI CYIeCTBEHHbIE OIIMOKN, KOTOPbIE yYaIluiics HE MOXET UCIIPAaBUTh
IPY HaBOAALIMX BOIIPOCAX YUUTENsI, OTCYTCTBHE OTBETA.
Ormerka «1»
- OTCYTCTBHUE OTBETa
2. OneHKa IKCIIepMMEHTAIbHbIX YMEHHUH.

- O1leHKa CTaBUTCS Ha OCHOBAaHMM HAOJIOAEHUS 33 YYAIIMMUCS U MUCBMEHHOI'0 OTYeTa 3a
pabory.
OT1merka «5»:
- paboTa BHINOJHEHA MOJIHOCTHIO U MPaBUIIBHO, C/eJaHbl IPaBUJIbHbIE HAOII0IEHUS U BBIBO/BL;
- DKCHEPUMEHT OCYIIECTBJIEH 10 IUIaHY C YY€TOM TEXHUKU O€30MacHOCTH U MPaBHJI PabOTHI C
BEI[ECTBAMH U 000py/JOBaHUEM;
- IPOSIBJICHBI OPraHU3AL[MOHHO - TPYAOBbIE YMEHUS, OAAEPKUBAIOTCS UNCTOTA PabOUEro MecTa
U TIOPSII0K (Ha CTOJIe, 3KOHOMHO UCIOJIB3YIOTCS PEAKTHBBI).

OrMmeTka «4»:
- paboTa BBINIOJHEHA MPaBUIIBHO, CHEIaHbl IPaBUIbHbIC HAOMIOAEHHS U BBIBOBI, HO IIPU ATOM
9KCIIEPUMEHT MPOBEIEH HE MOJIHOCTHIO WM JAOMYIIEHbl HECYIIECTBEHHbIE OLIMOKU B paboTe ¢
BEILECTBAMU M 000PYI0BAaHUEM.

OT1merka «3»:
- paboTa BHIIIOJHEHA IPaBUJIBHO HE MEHEE YEM HAIlOJIOBUHY UJIM JIONYIIEHA CYIleCTBEHHAs
omKOKa B X0J1€ IKCIIEPUMEHTA B O0BSICHEHUH, B 0QOPMIIEHUU pabOThl, B COOJIOJEHUH MpaBUII
TeXHUKH 0€30M1acHOCTH Ha paboTe C BellecTBaMH U 000PYJOBaHUEM, KOTOpPas UCIPABIISIETCS 110
TpeOOBaHUIO YUUTEIIS.

OT1meTKa «2»:
- JomymieHbl 1Be (u 6oJiee) CyIIeCTBEHHbIE OIIMOKH B XO/€: SKCIEPUMEHTA, B OOBSICHEHUU, B
oopmiieHuH paboThl, B COOIOACHUM MTPABUII TEXHUKU O€30MaCHOCTH IpHU paboTe ¢
BELIECTBAMU U 000OpPY/IOBAaHUEM, KOTOpPbIE yUAIIUNCSA HE MOXKET UCIIPABUTH JaxKe 110
TpeOOBAHMIO YUUTEIIS;

Ormerka «1»
- paboTa He BBINOJIHEHA, Y y4alllerocst OTCYTCTBYET SKCIIePUMEHTAIbHbIC YMEHUSI.

3. OneHka NUCbMEHHBIX KOHTPOJILHBIX PadoT.
OTMmeTKa «5»:
- OTBET NOJIHBIA U IPaBWIBHBIA, BO3MOXKHA HECYIIECTBEHHAs OIIHOKA.
OTMeTKa «4»:
- OTBET HETOJIHBIA UITH TOMYIIEHO He Ooiee ABYX HECYMIECTBEHHBIX OIMTHOOK.
OTmeTKa «3»:
- paboTa BBITIOJHEHA HE MEHEee YeM HAroJOBUHY, JOMYIIeHa O/IHA CYIIECTBEHHAs OMMUOKa U Py
3TOM JIBe-TPH HECYLIECTBEHHBIE.
OTMeTka «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YEM HATOJIOBUHY HJIHM COACPKUT HECKOJIBKO CYIIECTBEHHBIX
OO OK.
OtMmeTka «1»
- paboTa He BBINOJIHEHA.
[Ipu onieHKe BBIMTOTHEHUS! TUCHMEHHON KOHTPOJIbHOM paboThl HEOOXOIUMO YUHTHIBATh
TpeboBaHUs eqHOro opdorpaduyeckoro pexxuma.
4. OuneHKa TeCTOBBIX PadoT.

88-100% - mnpaBUIBLHBIX OTBETOB oreHka «5»

62-87% - mnpaBWIBHBIX OTBETOB oleHKa «4»
37-61% - mnpaBWIBHBIX OTBETOB OlleHKa «3»

0—36% - mpaBUIBHBIX OTBETOB OIlEHKa «2»

5. Ouenka pedepara. Pedepar orieHnBaeTCs 10 CIEAYIOUMM KPUTEPHUSIM: COOTIOICHNE
TpeOoBaHMi1 K ero 0pOpMIICHHIO; HEOOXOIUMOCTb U TOCTATOYHOCTH JJISI PACKPBITHS TEMBI
MIPUBEICHHON B TeKCTe pedepata nHGOpMAINK; yYMEHHE 00y4aromerocsi CBO00IHO U3JIaraTh
OCHOBHBIE HJIeH, OTpaKeHHBIE B pedepaTe; CHoCOOHOCTh 00YJAIOMIErOCs MOHSThH CYTh
3aJ1aBaeMbIX BOIIPOCOB U CPOPMYJIUPOBATH TOYHBIE OTBETHI HA HUX.



OueHnnBanue NPOEKTHOH PadoThI MO OMOJTOTUM
O0mme TpeOoOBaHMS K NPOEKTHOM padoTe M0 OMOJIOTUH.

[IpencraBnsiemMblil IPOEKT TOHKEH UMETh TUTYJIBHBIN JIHCT C YKa3aHHEeM: (paMHIINU, UMEHH,
OTYECTBAa HMCIHOJIHUTENSI U PyKOBOAUTENs (ei) MpOeKTa, Ha3BaHUE IPOEKTa, I'ojla HalmucaHus
paboThl, yKazaHUEM LIeTIeH U 3a/1a4 MPOSKTHON paOOoTHI.

CopeprkaHue MPOEKTHON pabOThI JOHKHO BKIIOYATh TAKHE pa3flelbl, KaK:

— BBEICHHE, B  KOTOPOM  OOOCHOBBIBA€TCS  aKTyaJlbHOCTb  BBIOpDAHHOM WM
paccmaTpuBaeMoil poOIeMsl;

— MECTO U BpeMs BBIIIOJIHEHUS PabOThI;

— KpaTKO€ ONHCAaHUE MCMOJIb3yEMbIX METOJIUK C CCHUIKAMHU HAa UX aBTOPOB (€C/IU TaKOBBIE
HEOOXOAUMBI 111 pabOThI MJIM MCIIOIb30BAINCH B HEM);

— CHUCTEMaTH3UpPOBaHHbIE, 00pabOTaHHBIE PE3YJILTATHI UCCIIEAOBAHNI;

— BBIBObI, CJIEJIAHHBIE I10CJIE 3aBEPILIEHUS paOOThl HAJ IPOEKTOM;

— MPAaKTUYECKOE UCII0JIb30BaHUE PE3Y/IbTATOB IIPOCKTA;

— colMajbHas 3HAYUMOCTb IIPOEKTA;

— npuioxeHue: pororpaguu, CXembl, YepPTEXHU, repdbapuu, TaOIULbl CO CTATUCTHYECKUMHU
JAHHBIMU U T.J.

Kpurepun oueHKH POEKTOB MO0 OMOJIOTHH;

— YETKOCTb IIOCTABIICHHOH LIEX U 3a/1a4;

— TeMaTHYeCKas aKTyaJlbHOCTh U 00BEM HCII0JIh30BAaHHON JIUTEPATYPHI;

— 00OCHOBaHHOCTbH BBIOpaHHBIX METOAMK JIJISI TIPOBEICHUS UCCIIeIOBAaHUM;

— TIOJTHOTAa PACKPBITHS BIOPAHHON TEMBI IIPOCKTA;

— 00OCHOBaHHOCTb BBIBOJIOB M X COOTBETCTBHE MTOCTABIIEHHBIM 3a/1a4aM;

— YpPOBEHb MPEICTABICHHBIX JaHHBIX, MOJYYCHHBIX B XOJI€ MCCIEIOBAHUS BBIOPAHHOM
npobJieMsl (00BeKTa), UX 00padoTKa (TIpyu HEOOXOUMOCTH );

— aHaJIM3 MMOJTyYCHHBIX JaHHBIX;

— Hajmuyue B paboTe BBIBO/A UITH MPAKTHYECKUX PEKOMEHIAIINI;

— KadyecTBO odopmieHHs paboThl (Hanmu4yue QOTOMATEPUANIOB, 3apUCOBOK, CIIHMCKa
UCIIOJIb3YEMOH JINTepaTypPhl, FepOAPHBIX MATEPHAJIOB K IIPOEKTaM 110 OOTAaHUKE U T.1.).

KpuTepml OLHCHKMU BBICTYIUICHUS JOKJJIATYUKA 110 3aIUTE IMPOCKTA:

— 00O0CHOBaHHOCTb CTPYKTYpPBbI JJOKJIAJa;

— BBIWICHEHUE IJIaBHOIO;

— TIOJHOTA PacKPBITUS BEIOpaHHOW TEMAaTHKH MCCIIEIOBAHUS IPU 3aIUTE,;

— HCIIOJIb30BaHME HATJISAHO-WUIIOCTPATUBHOI'O MaTepuaa;

— KOMIIETEHTHOCTh, 3PYJUPOBAHHOCTh JOKIQJAYUKa (BBICTYIAIOIIEI0) U YMEHHE €ro OBICTPO
OpPHEHTUPOBATHCS B CBOEW paboTe MpH OTBETaX Ha BOMPOCH], 3a/aBaeMble KOMHUCCHEH
(4JIeHaMHM JKIOpHY WJTH SKCIEPTHOM KOMHUCCHUEN);

— YpOBEHb IpEACTaBIIEHUS AOKJIaga MO MPOEKTy (yMEHHE IOIb30BATHCS MPU H3JIO0KEHUU
JIOKJaJia ¥ OTBETaX Ha BOMPOCHI MaTepUalaMH, TOJTYYCHHBIMH B XOJC HCCICIOBAaHUS),
YEeTKOCTh M SICHOCTh IPH OTBETAaX Ha BCE BO3HMKAIOIIME B XOJ€ JOKJIana BOIPOCHI IO
IPOEKTY, YTO SIBJIAETCS HEOTHEMJIEMBIM IIOKA3aTElIeM CaMOCTOSTEIbHOCTH BBITOJIHEHHS
paboTHI IO BEIOPAHHOW TEME.



TEMATHUYECKOE IINTAHUPOBAHUE

10 xnacce
Ne HaumeHoBaHue TeMblI Kou-Bo JIeKTPOHHBIE (LU pobIe)
m\n 4acoB o0pa3oBaTeIbHbIE PeCYPChI
1 buonorus xak Hayka 2 bubmoreka LIOK
https://m.edsoo.ru/7f41¢c292
2 JKuBble cCUCTEMBI U UX OpraHu3aIus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUIN COCTaB U CTPOCHUE KIIETKH 8 bubmaorexa IIOK
https://m.eds00.ru/7f41c292
4 JKuznenesTenbHOCTh KJIETKH 6 bubmaorera IOK
https://m.edso00.ru/7f41c292
5 Pa3mMHOXEHHE U MHIUBHUYaIbHOE PA3BUTHE 5 bubmorexa LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh U U3MEHYHMBOCTD 8 bu6moreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3MoB. O CHOBBI 3 bubmuorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
8 PesepBHOE Bpems 1 bubmaorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I10 34 bu6moreka [JOK
I[TPOTPAMME https://m.edso0.ru/7f41c292
11 knace
Ne HaumeHoBaHue TeMbI Koua-Bo JieKTPOHHbIE (LM pobie)
m\n 4acoB o0pa3oBareibHbIe pecypchl
1 DBOIOIMOHHAS] OUOJTOTHS 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHME U pa3BUTHE KU3HU Ha 3emIie 9 Erbmuorexa LTOK
https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpy’Karomas cpeaa 5 bubmorexa LTOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U SKOJIOTHYECKUE CUCTEMBI 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmoreka LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 34 bu6moreka [JOK

ITPOTPAMME

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