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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMsl 1Mo OHOJIOTUU TEOPETUUYECKYIO OCHOBY JUISl OMpEeNIeHUs MOJX0A0B K
(GhOopMUPOBaHHIO coAepKaHHUs ydeOHOro mnpeamera «bHOJIOTUS» COCTaBWIM: KOHIENTYyalbHBIC
nosoxxeHuss ®I'OC COO o B3anM0O0OYCIOBICHHOCTH IIEJICH, COJACPKaHUs, PE3yJbTaTOB O0yUEHUS U
TpeOOBaHUN K YPOBHIO TOJTOTOBKM BBITYCKHHKOB, TOJOXKEHUS 00 OOIMX IeNIX W MPHHIIMIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMBbI CpefHero obiero oopasoanus B Poccuiickoit
denepanun, a TAKKe MOJIOKEHUS O crienuuke ONOIOTHH, €€ 3HAYCHUH B TIO3HAHUH KUBOU TPUPOJIBI U
o0ecrieueHrnr CYIIECTBOBaHMUS ueloBeYecKoro obmiectBa. CorjiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpeieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI 110 OMOJIOTHH U €€ CTPYKTYpa.

Pa3paboTtka paGoueit mporpaMMbl 10 OHOJIOTHH OCYIIECTBISETCS B COOTBETCTBUU CO CIETYIOIIUMU
OCHOBHBIMH (peltepaibHBIMA HOPMATHBHBIMU M METOIMYECKUMU JIOKYMEHTAMH:

1. ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoBannu B Poccuiickoit denepannmy;

2. Ilpukazom Munnpocsemenus Poccun «OO0 yTBepxkaeHUU (enepalbHOrO TOCYIapCTBEHHOTO
00pa3oBaTeNnpHOr0 CTaHgapTa cpenHero ooOmiero ooOpasoBanusi» oT 17 mas 2012 r. Ne 413 (B
NENCTBYIOIIEH pelaKkIim);

3. @enepanbHOil 00pa3oBaTENbHOM MPOrpaMMOl cpeaHero obiiero oopazoBanus (B AeiicTByrOIIEH
peIaKinm)

4. Tlpuxkazom Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenun I[lopsaka
OpraHu3aluu u OCYIIECTBICHUS o0OpazoBarenbHON JeATeTbHOCTH o OCHOBHBIM
o0mieoOpa3oBarebHbIM IporpaMmaM - 00pa3oBaTeNIbHBIM MpOrpaMMaM HAdyalbHOTO OOIIEro,
OCHOBHOT'0 OOILIEr0 U CPEHEr0 00111ero 00pa3oBaHus»;

5. IlocraHoBiieHHEM [ TTaBHOTO TOCYAapCTBEHHOTO CaHUTApHOro Bpauda Poccuiickonn denepanuu oT
28.09.2020 Ne 28 «OO0 yrBepxknaeHun canutapHbix npaBuin CII 2.4.3648-20 «CanutapHo-
AMUAEMHOJIOTHYECKHE TPEOOBAHUS K OpTaHU3aIUsIM BOCITUTAHUS U O0yUEHUSs, OTAbIXA U 03I0POBICHUS
JeTeil 1 MOJOJEKI;

6. ITocranoBinennem ['1aBHOro rocy1apcTBEHHOTO CaHUTapHOroO Bpada Poccuiickoii denepanuu ot
28 suBapst 2021 r. Ne 2 «O0 yrBepkJaeHMH caHWUTapHBIX mpaBwi U HopMm CanlluH 1.2.3685-21
«['urnennyeckne HOPMATUBBI U TPEOOBAHUA K 0OecriedeHnI0 0€30MacHOCTH U (Min) 0e3BpeTHOCTH IS
yesoBeka (aKTOPOB Cpeibl OOUTAHUS;

7. OcHOBHO# 00pa3oBaTenbHON MporpamMmont cpeaHero oomero oopazoanust MAOY COLI Ne 27
uM ' H. Bopommnosa. (Ilpuka3 Nel88 o/ ot 01.09.2023 r)

8. IIpukazom Munnpocseuienus Poccun ot 21.09.2022 Ne 858 «O06 yTBepxaeHuH (eaepanbHOro
MepevHsl Y4eOHUKOB, JOMYIICHHBIX K UCIOJIb30BAHUIO TIPH PeaTN3allid UMEIOIINX TOCYIapCTBEHHYIO
aKKpeIuTalui 00pa3oBaTeNbHBIX MPOTPaMM HAYadbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPeTHETo
oOmero oOpa3oBaHMsI OpPTraHU3AIUSMHU, OCYIIECTBISIIONIUMU 00pa30BaTENbHYIO JIESITEIBHOCTh |
YCTaHOBJICHHsI TIPEJEIBHOTO CPOKAa HCIOJb30BaHUS HCKIIOYEHHBIX Y4eOHUKOB» (B JeHCTBYOIIEH
peIaKinm);

9. IIpukazom Munnpocsemenus Poccun ot 02.08.2022 Ne 653 «O06 yTBepkaeHUH (eneparibHOTo
TIePEYHS SJIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, TOMYIIEHHBIX K UCITOJIB30BAHUIO MPU PeATU3AIIUN
UMEIOIUX TOCYJapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTelIbHBIX MPOrPaMM HAYaIbHOTO OOIIEro,
OCHOBHOTO 00111ero, cpemHero ooémero obOpazoBaHus» (3apeructpupoBaHo B MmuHiocte Poccum
29.08.2022 Ne 69822);

10. ITucemom Munnpocseuienust Poccun ot 26 ¢espans 2021 r. Ne 03-205 «O meToaudeckux
pexomeHnanusax» (BMecte ¢ «MeETOIUYECKUMH PEKOMEHIAIMSIMH 1O 00eCHEYeHUI0 BO3MOXKHOCTHU
OCBOCHHMSI OCHOBHBIX OOpa3oBaTeNbHBIX TporpamMm oOywaromumucs S5—11  kmaccoB 1o
WHIUBUAYAIEHOMY YIeOHOMY TIAHY»);

11. TTucemom Munnpocsemenus Poccun ot 16.01.2023 Ne 03-68 «O HanpaBieHun nHGOPMAITIN)
(Bmecte ¢ «MH(DopMatmeii o BBeIeHHH (hefepaibHbIX OCHOBHBIX 00111€00pa30BaTEeIbHBIX MIPOTPaMM»).


https://fgosreestr.ru/poop/federalnaia-obrazovatelnaia-programma-srednego-obshchego-obrazovaniia-utverzhdena-prikazom-minprosveshcheniia-rossii-ot-18-05-2023-pod-371
https://fgosreestr.ru/poop/federalnaia-obrazovatelnaia-programma-srednego-obshchego-obrazovaniia-utverzhdena-prikazom-minprosveshcheniia-rossii-ot-18-05-2023-pod-371

[IporpaMMa mo Owonoruu na€T MpeAcTaBIeHHE O Mensx, o0 oOfmieil crpareruu OOy4eHHs,
BOCIIUTAHMS U Pa3BUTHA, O0y4aIOUIMXCS CpeACTBaMU ydueOHOro mpenmera «buonorus», onpenenser
00s13aTeNbHOE TMPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpPY, paclpeieiieHHe Mo pasfenam H TeMaw,
PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YYeHHs] yUeOHOTr0 MarepHuaia ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKA OOpPa30BaTEIbHOIO MIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
o0y4Jaronmxcs.

B mporpamme mo OHOJOTMHM TakXe YYHUTBHIBAIOTCA TPEOOBAaHUS K IUIAHUPYEMBIM JHMYHOCTHBIM,
MeTanpeIMETHBIM U MPEAMETHBIM pe3ysbTataM o0yueHus: B ((OpMUPOBAHUU OCHOBHBIX BUJIOB yueOHO-
MO3HABATEIBHON JESITEIbHOCTH Y4YeOHBIX JE€HCTBHN, OOYYaIOUIMXCS IO OCBOCHUIO COAEP KaHUS
Ouooruueckoro oopa3zoBaHusl.

B nporpamme mo Owuomormm (10—11 kiaccel, 0a30BBIi YpPOBEHb) pEaTM30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B U3YYEHUU OMOJIOTHH, Ollarogaps 4emy B HEel mpOocMaTpUBAeTCs HANpaBIEHHOCTh
Ha pa3BUTHE 3HAaHWH, CBSI3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
[EHHOCTHBIX OPUEHTAIIMN JTUYHOCTH, SKOJIOTUIECKOTO MBIIIJICHHS, TPEJICTABICHUN O 3I0pOBOM 00pa3ze
KHU3HU U OEpEeKHBIM OTHOLIEHUEM K OKpYyKarolel npupoHoi cpeze. [loaromy Hapsay ¢ u3ydeHueM
00111e010JIOTMYECKUX TEOPHId, a TAK)KE 3HAHUI O CTPOCHUHU KHUBBIX CHCTEM Pa3HOTO paHra U CyUTHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HUX MPOIECCOB B MpOorpamMme IO OWOJOTHH YAEICHO BHHMaHUE
MCIOJIb30BAHUIO MOYYEHHBIX 3HAHHUH B TOBCETHEBHOM KU3HU JIJIS1 pEIICHUS TPUKIIATHBIX 3a/1a4, B TOM
gyucae: NpoQWIAKTHKA — HACICICTBEHHBIX  3a00JIeBaHUII  YelOBEKa, MEIUKO-TEeHETHYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHHS SKOJOTHYECKH IIEeEeCOOOpa3HOro IMOBEACHUS B OKpYKarolen
IIPUPOJHOM Cpelle, aHaIW3a BIUSAHUA XO3AWCTBEHHOW [EATEIbHOCTH 4YEJIOBEKAa HAa COCTOSHHUE
MPUPOJHBIX U HCKYCCTBEHHBIX DKOCHUCTEM. YCUJICHHE BHUMAHMs K MPUKIATHONW HAIpPaBIEHHOCTH
ydueOHoro mpeamera «buUOTOTHS» TPOAUKTOBAHO HEOOXOIUMOCTBIO OOCCTICUCHMS] YCIOBUU IS
pelieHusl OAHOM M3 aKTyaJlbHBIX 3a7ay IIKOJBHOTO OHOJOTHMYECKOro o0Opa3oBaHus, KOTOpas
npenmnosaraeT (GOPMUPOBAHHE Yy OOYyYaIOLUXCS CHOCOOHOCTH aJalTHpPOBAThCSl K H3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUDA.

buonorus Ha ypoBHE cpeliHero oouiero oopazoBaHus 3aHUMaeT BaxkHoe MecTo. OHa obecrieunBaeT
¢dopmupoBaHue y 00yJaroImuxcs NpeCTaBIeHU 0 HAy4HOM KapTHHE MHpa, pacuiupsieT u oboduaer
3HAHUA O JKUBOHM MpHpoje, €€ OTIIMYUTENbHBIX NPU3HAKaX — YPOBHEBOM OpraHU3alluy U SBOJIOIHH,
CO3/1a€T yCJIOBUS JUIsl: TMO3HAHMS 3aKOHOB >KUBOW MPUPOAbI, (OPMHPOBAHUS (DPYHKIHMOHAIBHOM
IPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0e30macHOro olpas3a >KHW3HHM, SKOJIOIMUECKOTO MBIIUICHMUS,
LIEHHOCTHOT'O OTHOILIEHUS K KUBOW IIPUPOJIE U YETOBEKY.

Bbonbioe 3HaueHre OMONOTHSI UMEET TaKXKe JJIsl PEIIeHHs BOCIIUTATENIbHBIX U Pa3BUBAIOLINX 3a7a4
cpeaHero obmero obpa3zoBaHus, COLMATU3AMK o0yJaromuxcs. M3ydenue Onomoruu odecreuyuBaeTt
yclioBus 1151 GOPMHUPOBAHUS HHTEIIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U HH(OPMAaLlMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIBTYpHhI, CIIOCOOCTBYET MHTETPAIUN OMOJIOrMYECKHX 3HAHUU C MPEICTABICHUSIMHU U3
IPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTHU, (GU3UKHU, XUMHUH U reorpaduu. HazBaHHbIe MOJI0XKEHUS O
npegHasHaueHUH ydeOHoro mpeamera «bruonorusy coCTaBUIM OCHOBY JJISL ONpEesieHHs MOJIX0A0B K
0TOOpY U CTPYKTYPHUPOBAHMIO €TO CO/AEPIKAHUSL, TPEJICTABICHHOIO B IIporpaMMme 1Mo OHOJIOTHH.

OT10op conepxanus yueOHoro npeamMeta «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C MO3ULIUI
KYJIbTYPOCOOOPA3HOT0 MOJAX0/a, B COOTBETCTBUU C KOTOPHIM 00y4YaromIuecs TOJKHBI OCBOUTH 3HAHUS
U YMEHHMs, 3HaUuMble 11 (popMupoBaHUs 0OLIeH KyIbTypbl, ONpEAEIIONINe aIeKBaTHOE MTOBEICHNE
YEeJIOBEKAa B OKpPYXAIOMed MPHUPOJHOW cpene, BOCTPEOOBaHHBIE B TOBCEAHEBHOW JKM3HU U
npakTudeckoi gestenbHOcTH. Ocoboe MecTo B 3TOM cucTeMe 3HAaHMN 3aHMMAIOT 3JIEMEHTHI
coJiepKaHUsl, KOTOPBIE CIIy)aT OCHOBOW st (OPMHUPOBAHHS TMPEACTABICHUI O COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHE MHUpPAa M IICHHOCTHBIX OPHUEHTALHMSAX JMYHOCTH, CIIOCOOCTBYIOIIHUX
TyMaHHU3allUA OMOJIOTHYECKOTO 00Opa30BaHMUs.

CTpyKTypHpOBaHUE COAEpKaHUs YIeOHOT0 MaTepHaia B IporpaMme 1o OMOJIOrUU OCYIIECTBIICHO C
y4€TOM MPUOPUTETHOTO 3HAUCHHUS 3HAHUHA 00 OTIMUYUTENbHBIX OCOOEHHOCTAX KUBOW MPUPOABI, O €€
YPOBHEBOH OpraHu3allii M SBOJIIOLMU. B COOTBETCTBHHM C 3TUM B CTPYKType Yy4eOHOTO Mpeamera
«buonorus» BbIIENEHBI CIENYIOIIME cojepxaTelbHble JUHUU: «buomorus kak Hayka. MeTonbl



HaygyHOro TO3HaHms», «KieTka kak Ouonorumdeckas cuctema», «OpraHusMm Kak OuoormuyecKkas
cucrema», «Cucrtema U MHOrooOpasue OpPraHHYECKOro MHpay, «IBOJIOLHMS KUBOU MPUPOJIBDY,
«IKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTH.

Lenb u3yyenus yueOHoro npeamera «buosaorus» Ha 6a30BOM ypoBHE — OBIIJIeHHE 00Yy4aIOIIUMUCS
3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATBHOW OpTraHMW3allMM J>KUBBIX CHUCTEM pa3HOTO paHra u
pruoOpeTeHne YMEHHUI UCIONB30BaTh 3TU 3HAHUS Ul TPAMOTHBIX JEHCTBHUI B OTHOIIEHUH OOBEKTOB
KUBOU MPUPOBI M PEIICHUS PA3IHYHBIX )XU3HEHHBIX MPOOIIEM.

JlocTuxeHue ey n3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00eCIIeunBaeTCs
pEIIeHUEM CIIETYIOLIUX 3aa4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAHUA O OHOJIOTUYECKUX TEOPHUAX, YUEHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPAaBUIIAX, CIYXAIIUX OCHOBOW JUIsi OPMHUPOBAHUS TPEICTABICHUHN O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJIaX HAay4yHOTO MO3HAaHHUSA, CTPOCHHHM, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM pAa3HOIO YPOBHS OpraHW3allid, BBIIAMOIIUXCS OTKPHITHIX U
COBPEMEHHBIX HCCIEAOBAHUIX B OMOIOTHH;

dbopMupoBanne y OOydYalOMUXCS TO3HABATEIBHBIX, WHTCIUICKTYabHBIX W  TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JAaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
MOAXO0B K U3YYCHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlNH;

CTaHOBJICHHUE y 00yYaronuxcs oomen KyabTypsl, pyHKIHOHAIBHON TPaMOTHOCTH, pa3BUTHE YMEHUIN
OOBSICHSITH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA )KUBOMW MTPUPO/IB HA OCHOBAHWY 3HAHUM U OTIBITA,
MOJIYYEHHBIX TIPU U3YYEHUH OMOJIOTUH;

(dbopMupoBaHHE Yy OOYYAIOIIUXCS YMEHUN WIUTIOCTPUPOBATh 3HAYCHHE OWMOJIOTMYECKUX 3HAHUHN B
MPAKTUYECKONH JESATENIbHOCTH YEeJIOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YyOEXKIEHHOCTM B BO3MOXXHOCTH TO3HAaHHUS YEJIOBEKOM JKUBOW  MPHUPOIBI,
HEOOXOIMMOCTH OEpEKHOTO OTHOIIEHUS K HEW, COONIIOACHHUS STUYECKUX HOPM TMPH TMPOBEACHUH
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

OCO3HaHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUWH ISl TOBBIIIEHUS YPOBHS YKOJIOTUYECKON KYJIBTYPHI,
i GopMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUNW U YMEHUM B MTOBCETHEBHON JKU3HU JJIS OLIEHKHU MTOCIIEICTBUMA
CBOCH JESITeFHOCTH MO0 OTHOIICHHUIO K OKPYKaoIIel cpejie, COOCTBEHHOMY 37I0pOBbIO, 000CHOBaHHE U
coOmroieHrne Mep npodrIakTUKy 3a0071€BaHUH.

B cucreme cpeanero obiiero odbpazoBanus «buonorusy», nzydaemas Ha 6a30BOM YpOBHE, SBISIETCS
00s13aTeIPHBIM yYUYE€OHBIM TPEAMETOM, BXOJSIIUM B COCTaB MpeIMETHOW oO0iacTu «EcTecTBEeHHO-
Hay4HbIE TTPEAMETHI».

Jlnst u3ydeHus: 6uoyioruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa30BaHUs OTBOAUTCS 68 4acoB:
B 10 kmacce — 34 gaca (1 gac B Hepenio), B 11 kimacce — 34 yaca (1 gac B Hezento).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonoruss kak Hayka. CBsi3pb OWONOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH U JIPYTUMHU
€CTECTBEHHBIMM HayKamu, ¢uiocopueif, 3TUKoH, scTteTMkod u mnpaBoM. Ponp Ouonorun B
(bopMHpOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK.

Mertoabl TO3HaHUS KHUBOM HpUpOAbl (HAONMIOJEHHE, SKCIEPUMEHT, OIMCaHUE, W3MEPEHHUE,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

Jemoncmpayuu:

[Toprpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon u ®@. Kpuxk.

Tabnuue! u cxemsl: «MeTOAbI TO3HAHUS XKUBOU TPUPOIBI».

Jlabopamopnvie u npakmuueckue pabomui:

ITpakTruyeckas padota Ne 1. «/cnonp30BaHue pa3IMyHbIX METOA0B MIPU U3YyYEHUU OMOJIOTMYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cUCTEMbI M UX OPraHU3aIUA.

Xusble cucrempl (OMOCUCTEMBI) KaK MpeAMeT u3ydeHusi Ouosoruu. OTIUMYMEe KMBBIX CHCTEM OT
HEOPraHU4ecKO MPpUPOIbI.

CpoiicTBa OmOCcHCTEM M HMX pazHOOOpaszue. YPOBHU OpraHM3alMd OMOCHCTEM: MOJEKYISPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBbIH, HOMYJISLIMOHHO-BUI0BOM, 9KOCHUCTEMHBIH
(OmoreoreHOTHYECKUHT ), OMOCEPHBIH.
Hemoncmpayuu:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HU», «YPOBHU OpraHU3aIMH KUBOM IPUPOIBI».

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVMMHYECKUI COCTAaB KJIETKA. XMUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTHI. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [logaepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u crpoeHue OenKoB. AMHMHOKUCIOTBI — MOHOMEphl OenkoB. Hesamenumble u
3aMEHUMbIE aMUHOKHCIOThl. AMHMHOKHUCIIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOH MOJIEKYIIbI
(mepBuYHasi, BTOpUYHAs, TPETHUYHAs U YETBEPTHYHAS CTPYKTypa). XMMHUYECKHE CBOWCTBA OEIKOB.
buonornyeckue pyHKINU OEIKOB.

depMeHTHI — Onosiornueckre katanuzaropbl. CTpoeHne pepMeHTa: aKTUBHBIN LIEHTpP, CyOCTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTianuns GepMEeHTOB OT HEOPraHWYECKUX KaTaJIlu3aTOpOB.

VYrieBobl: MOHOCaXapu/Ibl (TIIOK03a, pud03a 1 Ie30KCUprod03a), mucaxapuibl (caxaposa, JIaKTo3a)
U ToJIMcaxapuibl (Kpaxmal, IIMKOTeH, 11eJUTt0J103a). bruonornueckue GyHKIUMH yTII€BOAOB.

Jlununel: Tpurnuuepuasl, (ochonunuasl, crepouabl. [ 'uapodunbHO-THIPOYOOHBIE CBOICTBA.
buonornueckue ¢ynkuumu nunuaoB. CpaBHEHHE YIJIEBOJIOB, OCNKOB M JIMIHMJIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHMe
u ¢pyukun JJHK. Crpoenune u pynkiuu PHK. Buast PHK. AT®: ctpoenue u pyHKuuu.

[utonorus — Hayka o kjerke. Kierounass Tteopus — npumep B3auMOZEHCTBUS uae U (akToB B
Hay4YHOM IMO3HAaHUU. MeTO/Ibl U3y4eHUs KIETKH.

Knerka kak nesnoctHas sxuBas cuctema. O01iye npu3Haky KJIETOK: 3aMKHYyTasl Hapy»Hast MeMOpaHa,
mosnekyinbl JIHK kak reHeTrudeckuii anmapar, cucTeMa CUHTe3a Oelka.

Tumnel KIeTOK: dyKapruoTHyeckas U npokapruotuueckas. OcoOEHHOCTH CTPOCHUS POKAPUOTUIECKOM
kietku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOW KiIeTKU. OCHOBHBIC OTIWYUS
pacTUTENLHOMN, )KUBOTHOM U TPUOHON KIIETKH.

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHas CTEHKa, IJIMKOKAJIMUKC, WX (YHKIMH.
[Tna3maruueckass wmemOpana, e€ cBoiictBa u ¢yHkuumu. IluTormasma u  e€ OpraHoupbl.
OnnomemOpannble opranouasl kietku: OIIC, ammapat [Nompmxu, nm3ocomsl. [lomyaBTOHOMHBIE



OpraHoufbl KJIETKU: MUTOXOHIPHUHM, IuacTuabl. [IponcxokaeHue MUTOXOHAPUN M IutacTUl. Bunbl
iactua. HememOpaHHble OpraHOU/Ibl KJIETKU: pUOOCOMBI, KJIIETOYHBIN LIEHTpP, LEHTPUOIH, PECHUUKH,
KIyTUKU. OyHKIIMY OPraHOUI0B KIETKU. BKiltoueHus.

Snpo — peryasTopHsIii eHTp kiaeTku. CTpoeHue sapa: saepHas 000J04YKa, KapuoIula3Ma, XpOMaTHH,
SIPBILIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

Jemoncmpayuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lInelinen, P. Bupxos, /. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

HMuarpammsl: «PacnpeneneHue XMMHUYECKUX 2JIEMEHTOB B HEXHMBOW npupoze», «Pacmnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOEY.

Tabmuuel u cxemsl: «llepuoguueckas Tabauna XMMUYECKHX 3JIEMEHTOB», «CTPOEHUE MOJIEKYJIbI
BOJIbI», «buocunTe3 Oenkay, «CtpoeHne Moekyibl Oenka», «Ctpoenue gpepmentay, «HykiaenHoBbe
kuciotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHue s3ykapuoTHueckoi kietkn», «CtpoeHue
KUBOTHOM KIIETKW», «CTpOEHUE pacTUTEIbHOU KJIETKu», «CTpoeHHE MPOKAPUOTUYECKOW KIIETKHY,
«CTpoeHue A1pa KIETKW», «Y TIeBOAb, «JIunuas».

ObopynoBaHue: CBETOBOM MUKPOCKOII, 000OPYAOBaHHUE ISl TIPOBEICHHS HAOMIOACHUN, H3MEPEHHUH,
HKCIEPUMEHTOB, MUKPOIIPENIApaThl PACTUTEIbHBIX, ’KUBOTHBIX U OaKTEPHUATIbHBIX KIETOK.

Jlabopamopuvie u npakmuueckue pabomui:

JIaGoparopHast pabdora Ne 1. «M3ydyeHue KaTaJUTHUYECKOW aKTUBHOCTU (EpMEHTOB (Ha IpUMeEpe
amMuIIa3bl WIK KaTajaasbl)».

JIaGoparopHas padora Ne 2. «M3ydeHue CTpOEHUs KIETOK PACTCHUM, )KUBOTHBIX U OAKTEpPHUH IMOJ
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpEnaparax U X OMUCaHHE).

Tema 4. ZKu3HenessTeIbHOCTD KJIETKH.

OOmeH BelecTB, WM MeTa0oau3M. AcCUMWIANUS (TUIACTUYECKUI OOMEH) M JHUCCUMUIISILIMS
(oHepreTHyeckuii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolecca MeTadoau3Ma. Posb 3aKOHOB COXpaHEHUs
BELIECTB U SHEPTUU B IOHMMaHUU MeTadoIn3Ma.

Tunbl oOMeHa BemecTB: aBTOTPO(HBINA U rerepoTpodHblid. Poiab pepmeHTOB B 0OMEHe BelecTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

dotocunTte3. CBeToBas U TeMHOBast (as3bl hoTocuHTe3a. Peakiuu gorocuHTe3a. DPPEeKTUBHOCTD
¢dotocuHTe3a. 3HaueHHe POTOCUHTE3A JIs KU3HU Ha 3emie. BiusHue ycnoBuii cpesbl Ha OTOCHUHTE3
U CIIOCOOBI MOBBIIIECHHSI €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHUI.

XeMocHHTe3. XeMOCUHTE3UPYIOIINe OaKTepun. 3HaUEHNE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIIe.

DOHepreTuyeckuii oOMeH B KieTKe. Paciieniienne BemecTs, BblIEIEHUE U aKKYMYJIUPOBAHUE SHEPTUU
B KJETKE. OJTambl JHeprermdeckoro obOmena. ['nmkonm3. bpoxenme u ero Buasl. Kucnopomnoe
OKHCJICHMe, WIM KieToyHoe JbixaHue. OxucnurtenbHoe ¢ochopunupoBanue. IPPEeKTUBHOCTH
SHEPreTHYecKOro oOMeHa.

Peakiun marpuuHoro cunresa. I'enetnueckas uHdopmarus u JJHK. Peanuzanus reHetndeckoit
nH(popmanuu B KieTke. ['eHeTnueckuii Ko u ero cBoicTBa. TpaHckpumnuus — MaTpuuHblid cuaTe3 PHK.
Tpancnsus — OuocunTe3 Oenka. Jrtansl TpaHcasauuu. KonupoBanue aMuHOKUCIOT. Poib pubocom B
OuocuHTe3e Oenka.

Hexnerounsle Qopmbl xu3Hu — Bupychl. Vctopust otkpeitusi BupycoB ([. W. MBanoBckwuii).
Oco0eHHOCTH CTPOEHHUS M KUZHEHHOTO0 IIUKJIa BUpycoB. baktepruodaru. bonesnu pactenuil, )KUBOTHBIX
U 4eJOBEeKa, BBI3bIBaeMble BHpycamu. Bupyc mmmyHoneduuurta uenoBeka (BUY) — Bo3Oynutens
CIIM/Ia. OOpaTHas TpaHCKpHMIMS, peBepTaza W uHTerpasza. lIpoduiakTka pacnpocTpaHeHHs
BUPYCHBIX 3a00JICBaHUH.

Hemoncmpayuu:

IToptpetsr: H. K. Konsuos, /I. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunbel nutanusy, «Merabomu3m», «MUTOXOHAPUSY, «IDHEPTrETUHUCCKUN
obmeny, «Xnopormiact», «®otocunres», «Ctpoenne IHK», «CtpoeHne u GpyHKINOHUPOBAHUE TEHAY,



«Cunte3 6enka», « eHeTnyeckuii Koy, «Bupycei», «bakrepuodarny, «CTpoeHue U KUZHSHHBIN UK
Bupyca CIIM/]a, 6akrepuodaray, «Permmkanus JJHK».

Ob6opynoBanue: Monenu-ammiukauu «Yasoenne JJHK u Tpanckpunuums», «buocunres Oenkay,
«CTtpoeHue KIeTku», MoJieiab cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPraHU3MOB.

KieTounslii LUK, UK )KU3HEHHBIN UK KieTku. MHTepdasa u mutos. [Ipoueccel, mpoTekaromue B
uHTepdasze. Permukanus — peakuus Matpudynoro cuareza JIHK. Ctpoenne xpomocomM. XpoMOCOMHBII
Habop — KapuoTun. JIMIUIOMAHBIE M TalUIOWIHBIM XPOMOCOMHBIE HAOOpbL. XPOMATHU[BL.
[{uTomornyeckue OCHOBBI PA3MHOKEHUS U MHJIMBUYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetku — muto3. Cragun Mutosza. [Iponeccsl, mpoucxoasiye Ha pa3HbIX CTaJAUSIX MUTO3A.
buonornueckuii cMbICII MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@DopMbl pa3MHOKEHHS OpraHU3MOB: 0ECII0JI0€ U 110JI0BOE. Buibl 0€CIoy1oro pa3MHOXKEHHUS: AeJIEHUE
HAJBOE, MOYKOBAaHHE OJIHO- U MHOTOKIJIETOYHBIX, CIIOPOOOpPa30BaHUE, BETeTAaTUBHOE pPa3MHOMXKECHHE.
HckyccTBEHHOE KJIIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHHUE JUIS CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Metios. Craauu meiiosa. [Iporeccsl, npoucxoasiye Ha cTaausx Meio3a. [loBenenne xpomocom B
Mmeroze. Kpoccunrosep. bruonornueckuii cMpIca 1 3HaY€HUE MEH03a.

["ameTorenes — nporecc 00pa30BaHuUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10JIOBBIE Kene3bl: CEeMEHHUKA
u suyHukd. OOpa3oBaHHE W Pa3BUTHE IOJIOBBIX KJIETOK — TraMeT (CIepMaTo30U[, SIMIIEKIeTKa) —
cnepmaroreHe3 u  oBoreHe3. (OCOOCHHOCTH CTPOCHHUS  SIMIIEKIETOK M CIEPMAaTO30HMIOB.
OmnonorBopenue. [lapreHorenes.

WnauBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpHOHAlIbHOE pa3BUTHE (IMOpUOreHe3). OTambl
SMOPHOHAIBHOTO PAa3BUTUSL y TMO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTPYJsALUs, OpraHOTeHe3.
[ToctamOpuoHanbHOe pa3BuTHE. TuUMBl MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HEMpsIMoe
(MmmunHOYHOE). BnusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpPbl, CHOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaJUU PAa3BUTHSL.

Jemoncmpayuu:

TaGnuie! u cxembl: «@OPMBI pa3MHOXKEHHSI OPraHU3MOBY, «/[BOIHOE OMI0IOTBOPEHHUE Y IBETKOBBIX
pacTeHuii», «BeretaTuBHOE pa3MHOXKEHHE pacTeHHi», «JleneHue kierku Oaktepwmit», «CTtpoeHue
MIOJIOBBIX KJIETOK», «CTpoeHne xpomocombl», «Knerounsi nukm», «Pemmukanus JHK», «Mutos»,
«Meiiosz», «Ipsamoe m Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIOMKUX M YEIOBEKay,
«OCHOBHBIE CTaAMNM OHTOTEHE3A.

O6opynoBaHue:  MHUKPOCKOI,  MHKpompenapatbl  «CrepmMaro3ouabl  MIIEKOIMHUTAIOIIETo»,
«Slitlneknerka milekonuTaromero», «KaprnoknHes B KieTKax KOpeIIKa JIyKa», MarHUTHash MOJIENb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XxpoMoCOMEI.

Jlabopamopuvie u npakmuyueckue padomoi:

JlabopaTtopHas pabota Ne 3. «HaOmrogeHue MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JlabopaTtopHas padota Ne 4. «M3ydeHune cTpoeHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpEnaparaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[IpenMer u 3amaum reHeTuku. McTopus pa3BUTHs T€HETUKU. Poib LUTONOTHM M SMOPUOJIOTUU B
CTaHOBJICHUM T€HETUKU. BKilag poccHiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeTombl
TCHETUKH (TUOPHIOIOTUYCCKUN, IMTOTCHETHYECKUH, MOJCKYJISIPHO-TeHEeTHYeCKuii). (OCHOBHBIE
TEeHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIMBAHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUs TPHU3HAKOB, ycTaHOBJIeHHBIE ['. Mennenem. MoHorubpumHoe
CKpelUIBaHue. 3aKOH eAMHO00pasnsi THOPUIOB epBOro mokojaeHus. IlpaBuino toMuHUpOBaHUs. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctoTel ramer. [1oiHOE M HEMOIHOE JOMUHUPOBAHME.



JurnOpunHoe ckpermBanme. 3aKOH He3aBUCUMOTO HacjeloBaHUs MpU3HaKoB. LluTorenernyeckue
OCHOBbI ~ AWTMOpPUIHOTO  CKpeIlMBaHUA. AHanmusupymomee ckpeuuBanue. Mcnonp3oBaHue
aQHAJIM3UPYIOIIETO CKPEIIMBAHU IS ONIPEIETICHHSI TEHOTUIIA OCOOM.

CuerieHHOe HacieoBaHue npusHakoB. Pabota T. MopraHna no cuiernjieHHOMY Hacle0BaHUIO TEHOB.
Hapyiienue cuerieHns reHoB B pe3ysbTaTe KPOCCHHIOBEPA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH. [ eHeTnYecKne KapThl.

I'enernka mnosa. XpOMOCOMHOE ONpEJENIEHHWE TMoja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Oprauu3Mel. HacinenoBanue npus3HaKoB, CIEIUIEHHBIX C IOJIOM.

N3meHunBoCcTh. Buapl M3MEHUMBOCTU: HEHACJEICTBEHHAs W HacleICTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTH.  XapaKTEepUCTUKa  MOAU(DUKAIIMOHHOM  M3MEHYMBOCTH.
BapuannoHHbIl psn M BapuauMoHHas Kpuas. Hopma peakuuu npusHaka. KonaudecTBeHHbBIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(PUKAIIMOHHONW H3MEHYUBOCTH.

HacneacrBennas, uin reHOTUIUYECKasi, ”3MEHUYUBOCTh. KOMOMHATHBHAS U3MEHYUBOCTh. Meiio3 u
MOJIOBOM TMpoOLIeCC — OCHOBAa KOMOMHATMBHOW W3MEHYMBOCTU. MYyTallMOHHAs HW3MEHYUBOCTD.
Knaccudukanuss Myrtanuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa M TPUYHHBI MYTaIlHd.
Myrtarensnsle (akTopbl. 3aKOH TOMOJIOTMUECKUX PsIOB B HACIENCTBEHHOW wu3MeHunBoctd H. U.
Basuinosa.

BuesaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOABI TE€HETUKHU  4YeEJIOBEKa:
TeHeaJOTHYeCcKuii, OMIM3HELIOBBINA, IIMTOTC€HETUYECKUI, OMOXUMHUUYECKUN, MOJIEKYIISIPHO-T€HETUYECKHUH.
CoBpeMeHHOE Omnpe/ielieHHe TeHOTHUINA: MTOJIHOT€HOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM
gucine ¢ nomoinbto [1I[P-ananuza. HacnencTennsie 3a001eBaHms YellOBEKa: TeHHbBIE 00JIE3HU, O0NIe3HH
C HACJIEJICTBEHHOU MPEAPACIIONIOKEHHOCTHIO, XpOMOCOMHBIE 00J1e3HH. COMAaTUUECKUE U TeHEPATUBHBIE
mytanud. CTBOIOBBIE KIETKU. [IpHHIMIIBI 310pOBOTO 00pa3a KU3HH, AUATHOCTUKH, TPODUITAKTHKU U
JIeYeHUsT TIeHeTHYecKux  Ooze3Hell. Meauko-reHeTH4eckoe  KOHCYJIbTUPOBaHUE.  3HaueHHE
MEIUIIMHCKOW T€HETUKH B MPEAOTBPAILICHUH U ICYCHUN TeHETUYECKUX 3a00JIeBaHNIl YeOBEKa.

Jemoncmpayuu:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-Pecorckuii,
H. U. BaBuiios.

Tabmuuel u cxembl: «MOHOrHOPUIHOE CKpEIIMBAaHUE U €r0 IIUTOr€HETHUYEeCKash OCHOBa», «3aKOH
pacillelyIeHusT M €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurubpuaHoe
cKkpemuBaHue»,  «lluTonmormdyeckne  OCHOBBHI  JUTHOPUAHOTO  CKpelluBaHUs»,  «Meio3y,
«B3auMoJielicTBHE aJUICNIBHBIX T€HOBY», «[ €HETMYECKHE KapThl PACTECHHI, KUBOTHBIX W UYEIIOBEKaY,
«['enernka nonay», «3aKOHOMEPHOCTH HACJIEAOBAHHUS, CLEIJIEHHOTO € MOJIoM», «KapruoTuIibl 4enoBeka
1 )KMBOTHBIX», «Bubl u3aMeHunBoCcTHY», «MoaudukannoHHas n3MeHYUBOCThY», «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpymim KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue:  Mojaenu-anmiukauud  «MoHoruOpuaHoe — ckpemuBaHue»,  «HemomHoe
JIOMUHHMpOBaHUEe», «JlurnOpunHoe ckpemmuBanuey, «llepekpéer XpomMocom», MHKPOCKON U
MuKpomnpenapar «/[pozodunay» (Hopma, myTaruu GopMbl KpbUIbEB U OKPACKH Tema), repbapuit «I'opox
IIOCEBHON».

Jlabopamopuusie u npakmuyeckue padbomol:

Jlaboparopnast pabota Ne 5. «/3ydyeHue pe3yslbTaTOB MOHOTMOPHUAHOTO U JAUTHOPHUIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGoparopnass pabora Ne 6. «M3ydeHne MOAM(DUKALMOHHON H3MEHYUBOCTH, IOCTPOCHHE
BapHAIMOHHOIO PAJIa U BApUAIIUOHHOU KPUBOW.

JIaGoparophas padota Ne 7. «AHanu3 MyTauuil y Apo30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

[Tpaktrueckas padota Ne 2. «CocTaBlieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipouecc. 3apoxkaeHue celIeKunu U qomectukanus. Yuenue H. M. BaBuiona
O LEHTpax MpPOUCXOXKICHUS W MHOTrooOpa3us KyJNbTypHBIX pacTeHuil. LIeHTpbl MpoucxoxIeHHs
JOMAIIIHUX KUBOTHBIX. COPT, MOpo1a, MITaMM.



CoBpeMeHHbIE METO/IbI CeJeKIMH. MacCoBbI U MHAUBUIYAIbHBIH OTOOPHI B CEJEKIIMH PACTCHUN U
KHUBOTHBIX. OLleHKa 3KcTepbepa. BIM3KopoAcTBEHHOE CKpeluBaHUe — MHOpUAMHI. YucTas JTUHMA.
CkpeuiuBanue 4MCThIX JuHUH. ['ereposuc, nnm rubpunHas cuna. HeponcTBeHHOE CKpelMBAaHUE —
aytOopuauHr. OtnanénHass ruOpunmsanus U e€ ycrnexu. MckyccTBeHHbIM MyTareHes U IOJIydeHHE
ITOJIMIUIOUOB. JJOCTHKEHUS CEJIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHomorust Kak OTpaciab INPOM3BOACTBA. ['eHHas HMHXKeHepusa. OTamnbl  CO3JaHUsA
pexomOunanTHOU JIHK u Tpancrenusix opranusmoB. Kierounast nmxenepus. Kiietounsie KynbTyphl.
MuKpoKnoHaJIbHOE Pa3MHOXXEHHE pacTeHHH. Knonuposanue BBICOKOITPOJYKTUBHBIX
CEeNTbCKOXO035MCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHUecKue npodiiembl. MO — reneTnuecku
MOJUGUIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

[Toptpetsr: H. U. BaBusnos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuuer n cxemsl: kapra «LIeHTpBI TPOUCXOXKIEHUS U MHOT000pa3wsi KyJIbTypHBIX pPacTEHHI,
«ITopoapl gOMaIIHUX KHUBOTHBIX», «COpTa KyJIbTYpPHBIX pacTeHM», «OTnanéHHas ruGpuausanus»,
«Pabote! akanemuka M. @. MBanosay, «I[lomumronaus», «OObEKTH OMOTEXHOJIOTUMNY, «KieTouHbIe
KYJIBTYpPBI U KJIOHUPOBaHUE», «KOHCTpyHpoBaHKe U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKH IUI0JJOB U KOPHEIUIONOB JUKHUX (OPM U KYJIbTYPHBIX COPTOB PacTEHUH,
repbapuii «CenbCKOX035HCTBEHHBIE PACTECHUS.

Jlabopamopuvie u npakmuueckue pabomui:

Okckypeusi «OCHOBHbIE METOABI M JOCTMDKEHHUS CEJEeKIMM pPACTeHMH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIA Y4acTOK, B TEIJIUYHOE
XO03ICTBO, JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoJrouMOHHAsA OUOJIOTHS.

[IpennocslIku BO3HUKHOBEHUS HBOJIIOLIMOHHOW TEOpUHU. ODBOJIIOLIMOHHAS TEOpHUs U €€ MECTO B
ouosnoruu. BiusiHue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CuzerenscrBa sBomonuu. [lageoHTosornyeckue: mNOCIENOBATENBHOCTh IOSBICHUS BHIOB B
MAJIEOHTOJIOTUYECKON JIETONHCH, Nepexo/Hble (opMbl. buoreorpaduueckue: CXOACTBO U paziIudue
¢bayH 1 pIop MaTEpUKOB U OCTPOBOB.

OMOpHOIOTHYECKHEe: CXOJCTBA UM  pa3inyusi HMOPHUOHOB pa3HbIX BHUAOB I03BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE, PYAUMEHTAPHBIE OPraHbl, AaTABU3MBI.
MonekynspHO-OMOXUMUYECKHE:  CXOJICTBO  MEXAaHM3MOB  HACIEACTBEHHOCTM U  OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonronHas Teopus Y. lapsuna. [Ipeanocsinky BOSHUKHOBEHUS JapBUHU3MA. [[BHKYyIIE CHITBI
SBOJIOIMKM BHUJOB 1o JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IIPU OrPAaHUUYEHHOCTH PECYpPCOB,
HeomnpenenéHHas U3MEHIHMBOCTh, 00ph0a 3a CYIIIECTBOBAHNE, ECTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBosonuu (CTO) u €€ 0CHOBHBIE MOJIOKEHUS.

Muxkposontornus. [Tomynsius Kak eTuHUIa BUIa U BOJIOLUY.

JBwxyue cuibl (¢GakTopsl) SBOJIIOLMU BHJIOB B mpupoje. MyTalMOHHBIM mporecc u
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonyssIiMoHHbIe BOJIHBI U Apeiid reHoB. M3onsauus u Murpamus.

EcrecTBeHHbII 0TOOp — HanpaBisIOmuUi GakTop BoIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3yibTaT 3BOMIONUH. llpuMepsl mpucnocoOiIeHu y
OpraHu3MoB. ApoMopdO3bl U UIH0IANI TAIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHBIE (hOpPMBI BUI000pa30BaHus: reorpaduaeckoe,
9KOJIOTMYECKOE.

MaxkposBomorusi.  Dopmbl  3BomouMu:  (QuIeTHYecKas, JUBEpreHTHas, KOHBEPIeHTHas,
napaiensHas. HeoOpaTuMocTh 3BOTIONHUY.

[IpoucxoxkaeHne OT HeCHelHaTU3UPOBAaHHBIX MpeAKoB. Ilporpeccupyromas crenuanTu3anus.
AnantuBHas pagdanusl.

Hemoncmpayuu:



IToprpersr: K. JIunnei, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, .
Miomnep, A. H. CeBep1ios.

TaOmuupl u cxembl: «Pa3BuTuE OpraHM4eckoro Mupa Ha 3emiie», «3apOibIIIM IT03BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DopMbl O0pbObI 3a cyiiecTBOBaHUE», «EcTecTBEeHHBI OTOOPY,
«MHorooOpa3ue COpPTOB pacTeHuil», «MHoroobpazue TMOpOJx JKUBOTHBIX», «llomymsmmy,
«MyTalnMoHHasT HU3MEHUUBOCTBY, «Apomopdosb», «Wanoaganrtanum», «OOmWas gereHepanus»,
«IBmxymue cuibl 3BoonHuny, «Kapra-cxema mapmpyra myremectsus Y. [lapsunay, «bopsba 3a
cyuiectBoBanue», «lIpucnocobieHHocTs opranusMoBy», «l'eorpaduyeckoe BUA00Opa30OBaHUEY,
«KOJIOTHYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HAOOP IJIOJIOB U CEMSH,
Koyekust «IIpuMepsl 3aIUTHBIX IPUCTIOCOOICHUN Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIIPABICHUS
ABOJIIOLIMNY, 00bEMHas Moieb «CTPOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX .

buoreorpaguueckas kapra mupa, Kouiekius «®opMbl COXpaHHOCTU HCKONAEMbIX >KMBOTHBIX U
pacteHuil», wmonens anmaukanus «llepekpéct xpomocom», BiIaxHble Ipenaparbl «Pa3BuTtue
HacekoMoro», «Pa3BuTHe msATymkm», Mukpompemnapar «Jposoduna» (HOpma, Myrauuu QGOpPMBI
KPBUIBEB U OKPACKH TEJa).

Jlabopamopuvie u npakmuyueckue padomoi:

JlaboparopHas padota Ne 1. «CpaBHeHuUE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlabopaTtopHas pabora Ne 2. «OmnucaHue TpPUCHOCOOJICHHOCTH OpPTraHu3Ma U €€ OTHOCHTEIIBHOIO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayuyHble IPEACTABICHUS O 3apOKIACHUU KU3HU. HayuHble TMnoTe3pl BOSBHUKHOBEHUS )KU3HU Ha
3emsie: aOuoreHe3 M mHaHcnepMus. XUMHUYECKas HBOJIIOLMS. AOHOTeHHBIM CHHTE3 OpraHMYEeCKHX
BEUIECTB N3 HEOPraHMYECKHUX. OKCIEPUMEHTAIbHOE IOATBEPKACHUE XMMHUYECKOM OSBOJIIOIMH.
Hauanphbie sTansl Ounosnornyeckoil spomonuu. 'nnoresa PHK-mupa. ®opmupoBanue MeMOpaHHbBIX
CTPYKTYp Y BO3HUKHOBEHHE NPOTOKJIETKH. [IepBhIie KileTkH 1 ux 3Botonus. PopMHUPOBAHUE OCHOBHBIX
IPYII )KUBBIX OPraHU3MOB.

Pa3Butre xu3HM Ha 3emie o spaM u nepuonam. Karapxeil. Apxeickas U NPOTEPO30HCKast 3PHI.
[Taneozoiickags spa M €€ mnepuoAbl: KeMOpHIICKUH, OpAOBUKCKUH, CHIYpUNHCKUHA, JEBOHCKHIA,
KaMEHHOYTOJIHBIN, TIEPMCKHUH.

Me3o30iickas 3pa 1 €€ epruobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaitno3oiickas 3pa 1 e€ nepuobl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuka KiuMaTa U TEOJIOTMYecKux mnpoieccoB. (OCHOBHbIE 3Talbl  3BOJIOLUU
PacTUTENILHOTO U KHUBOTHOTO MHpa. ApoMop(o3bl y pacTeHUi U KUBOTHBIX. [losiBiIeHUe, paciBeT u
BBIMHUpAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKOro MMpa Kak OTpaK€HHE 3BOJIOLHU. OCHOBHBIE CUCTEMATHYECKHE TPYIIIIbI
OpPraHHU3MOB.

OBonronus 4ejaoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue NpeAcTaBIE€HUN O IPOUCXO0KIECHUU
yenoBeka. Meroabl H3yueHusi aHTpornoreHe3a. CXOACTBa M pa3iMyusl 4YeJIOBEKa M IKUBOTHBIX.
CucremaTuecKkoe MOoJ0KEHUE YETOBEKA.

JBuwxymue cuibl ((paxkTopsl) aHTpororenesa. HacnencTtBeHHass M3MEHUYMBOCTbh M €CTECTBEHHBIM
or60p. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHUM TPy, MBIIIJICHUE, PEYb.

OcHOBHbBIE CTaJMM M BETBU H3BOJIIOIMM YEJIOBEKa: aBCTpajonuTeku, YemoBek ymenbii, YenoBek
NpAMOXOJAIIMKA, YeloBek HeaHaepTalbCckuid, YenoBek pa3zyMHbld. Haxogku HCKOMaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBAHUS, 00JIaCTh paclpoCTpaHeHHUs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.

UYenoBeueckne packl. OCHOBHBIE OOJNBIIME pachkl: E€BpPOMEOUAHAs (eBpasuiickas), HErpo-
aBCTpaJIOU THAS (3xBaTOpHaNIbHAS), MOHTOJIOMTHAS (a3uarcko-aMepuKaHCKas). Yeptol
MPUCTIOCOOJICHHOCTH MPEACTABUTENICH YENIOBEUYECKUX pac K YCIOBUSM CYIIECTBOBaHMA. ENMHCTBO
yesoBeueckux pac. Kputuka pacusma.

Jemoncmpayuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.



Tabnuuer u cxemsl: «Bo3nukHoBeHHe CONHEUHOW cHUCTEMbI», «Pa3BUTHE OpPraHMYECKOro MHpPay,
«PactutenbHas kineTka», «KuBotHas kinetka», «lIpokapuotndeckas kierkay, «CoBpeMeHHas cUCTEMa
OpPraHUYECKOro mMupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOEHMS YEIOBEKA U YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MalEOHTOJIOTMYECKHX HaXOJOK IMPEIKOB COBPEMEHHOTO YEJIOBEKa,
«/IpeBHenmue moan», «JpesHue moan», «llepbie COBpEMEHHBIE 0N, «HeI0BeuecKre pach».

Ob6opynoBanue: Mymspku «lIporcxoxkenue denoBeka» (OIOCTbI aBCTPAIONUTEKA, MUTEKAHTPOIA,
HeaHJIepTaiblia, KPOMaHbOHIIA), CIICITKU WA U300paskeHUsI KAMEHHBIX OPYAHUNA TEPBOOBITHOTO YeJI0OBEKa
(kaMHH-4yOTITIEpBl, pyOmsia, CcKpebsa), TreoxXpoHoJorHueckas Tabnauia, Koiekuus «DopMbl
COXPAHHOCTH MCKOIIAEMBIX )KMBOTHBIX U PACTECHUII».

Jlabopamopusie u npaxmuyeckue padoomol:

[Tpaktuueckass pabora Ne 1. «V3ydeHuWe HMCKOMAEMBIX OCTATKOB PACTCHHH M JKUBOTHBIX B
KOJUIEKLIUAX».

OKCcKypcusi «OBOJIOLUS OpPraHu4eckoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAY4YHbIH WU
KpaeBequecKuii My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

DKOJIOTHSl KaK HayKa. 3aJaud W pa3fenbl 3KOJIOrMH. MeTonabl 3KOJOTMYECKHX HCCIEeI0BAHUM.
DKOJI0rM4eCcKOe MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0OuTaHus OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonoruveckne  ¢akrtopbl. Kiaccudukanus  3KOJIOTHYSCKHX  (aKTOpOB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTpONoreHHbIe. JeficTBrE 3KOIOrnYecKuX (PaKTOpoB Ha OPraHU3MBI.

AbGunornyeckue (GakTopel: CBET, TeMmIeparypa, BiaxHocTb. dortomepuomusm. Ilpucnocobiienus
OpPraHU3MOB K JIEUCTBHUIO abnoTHYecKuX (hakTopoB. bruonornueckrue puTMel.

buotnueckue daxktopsl. Buapl OnOTHUECKMX B3aUMOJEHCTBUIN: KOHKYPEHIUS, XUIIHUYECTBO,
cumbuo3 u ero ¢Gopmel. Ilapasutusm, koomeparus, MyTyaJin3M, KOMMEHCAIN3M (KBapTHPaHCTBO,
HaxJeOHUYECTBO). AMEHCATM3M, HEUTpaiu3M. 3HAYeHHE OHMOTHYECKUX B3aUMOJCUCTBUN IS
CYIIECTBOBAHUS OPIaHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHKU momnyiasiuuud. OCHOBHBIE MOKa3aTeNu MOMYJSLUUU: YUCIEHHOCTb,
IJIOTHOCTB, POKIaEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanys. JIMHaMHUKa YUCIEHHOCTH NOIYJIALIUN U €€
perynanus.

Hemoncmpayuu:

[optpetsl: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmuuplt u cxemsl: kaptra «lIpupoansie 30HBI 3eminy», «Cpeapl OOMTaHUS OPraHU3MOBY,
«Dotonepuoanzmy, «llomynsaumny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MONYJSLUUU UH(DY30pUn-
Tydenbkny, «I[lumesbie nenm».

Jlabopamopnwsie u npakmuyeckue padbomoi:

JlaGoparopnast pabora Ne 3. «Mopdosnornyeckue OCOOEHHOCTH PACTEeHHH M3 pPa3HBIX MECT
oOUTaHUNY.

JIaGoparophas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmiecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo opraHu3mMoB — OwoieHo3. CTpyKTypsl OWOIIEHO3a: BHIOBasi, MPOCTPAaHCTBEHHAs,
Tpoduueckas (nuuiesas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkojorudeckue cucreMbl (d9kocuctembl). [lonstue 00 »dKocucTteMe U OHOreolEeHO3e.
@DYHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: IMPOAYLEHThI, KOHCYMEHTHI, penyleHTsl. Kpyrosopor
BEIIECTB U MOTOK dHEPruu B 3kocucreMe. Tpoduueckue (MUILEBbIE) YpOBHU 3KocucTeMbl. [lumiessie
nenu u cetd. OCHOBHBIE MTOKA3aTeIN YKOCUCTEMBI: OnoMacca, MpOAYKIUsA. DKOJIOrHYECKIE MTUPAMU/IbL:
MPOJYKIMK, YHCIECHHOCTH, Ouomacchl. CBOHCTBA SKOCHUCTEM: YCTOWYMBOCTb, CAMOPETYJSALHUSA,
passurue. Cykueccusl.

[Ipupogubie  3KOCHUCTEMBI. ODKOCUCTEMBI 03€p M  peK. OIKOCHUCTEMAa XBOWHOIO  WJIH
LIMPOKOJINCTBEHHOTO JIECa.



AHTpPONOTEHHBIE  3KOCUCTEMBI.  ATpOdKOCHCTEMBl.  YpOoskocuctembl. buomormueckoe u
X03sIHCTBEHHOE 3HAUYCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak QaxkTop ycroiiumBocTH dKocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3eMiie.

VYuenue B. U. Bepnanckoro o Oumocepe. ['panuibl, coctaB u crpykrypa oOuocdepsl. JKupoe
BemiecTBO U ero ¢pyHkuuu. OcobeHHOCTH OMocdepbl Kak Iio0anbHOM sKocucTeMbl. JlMHaMuueckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopots! BemecTs 1 OMOreoXMMHUYECKHE LUKIIbl JIEMEHTOB (yIiiepojia, a30Ta). 30HaAJIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouocdepe 3emiu. AHTpomoreHHble H3MeHeHHs1 B Owocdepe. [nmobanbHBIC
HKOJIOTUYECKUE TPOOITEMBI.

CocymecTBoBaHue npupoabl u uesnoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctn Omocdeprl. OCHOBa pPAlMOHAIBHOTO YIPABICHHUS MPHUPOIHBIMH peCcypcaMu M HX
ucnosib3oBanue. JlocTrkeHust 0MOJI0rUU U OXpaHa IPUPOIbL.

Jemoncmpayuu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmupr u  cxemsl: «lIumeBble nenu», «buoueHo3: cocraB U cTpykrypay, «lIpupoansie
cooOuiectBay, «llenu nuranusy, «xojaoruueckas nupamuiay, «buocdepa u yenosek», «Ikocucrema
LIMPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMa XBOMHOro jeca», «buoueHo3 Bomoémay, «ArpoueHO03»,
«I[IpumMepHbIe aHTPONOIreHHbIE BO3AEHCTBHS Ha NPUPOAY», «BakHelIMe MCTOUYHUKU 3arpsi3HEHHs
BO3/yXa U TPYHTOBBIX BOJ», «Il04UBa — BaskHEHIas cocTaBstomas onocdepsn», «PakTopsl Aerpagauu
nouBy», «llapHukoBbiii 3ddexr», «PakTOpsl PaAMOAKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas
CTpyKTypa Ouocdeps», «PacnpoctpaneHue xu3HU B Ouochepe», «O30HOBBIA 3KpaH Ouocdepsi,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopor azora B mpupoe».

Ob6opynoBanue: Mojenb-anminkanus «TunuyHsle OuOLEHO3BI», Tepbapuil  «PacturenbHbIE
cooOmiecTBay, Kojulekuuu «bruonenosy», «BpeanTtenn BaXHEHIINX CENbCKOXO3IHCTBEHHBIX KYIbTYpP»,
repOapuu U KOJJIEKIUU PACTEHUHN U )KUBOTHBIX, PUHAAJIEKAIME K PA3HBIM SKOJIOTMUECKUM TpyIIaM
onHoro Buza, Kpacnas kaura Poccuiickoit deaepannu, n300pakeHNs OXpaHsSEMbIX BHIOB PaCTCHUH U
KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
Cornacno ®I'OC COO, ycranaBiauBaroTcs TpeOOBAHUS K pe3yabTaTaM OCBOEHHS 00Y4atoIMMHCS
IIPOrpamMM CpeHero o0IIero 00pa3oBaHus: JUYHOCTHBIM, METAIPEAMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType TMUHOCTHBIX pe3yJabTaTOB OCBOCHHMS npeameTa «bronorus» BbIIEIEHbI CIEAYIOIINe
COCTaBJISIONINE: OCO3HAHUE O0YUYAIOITUMUCS POCCUICKON IPayKTAaHCKOM UICHTHYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHUIO, CAMOCTOSITEJIBHOCTA M CaMOOTPEIEICHUIO, HAIMYNE MOTHUBAIIMU K OOYYCHUIO
OMOJIOTHH, TICICHAMNPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW U UCTOPUUYECKUX TPATUINIA pa3BUTHS OMOIOTHYECKOTO 3HAHMSI, TOTOBHOCTh 1 CHIOCOOHOCTh
o0yJaromuxcsi PyKOBOJICTBOBATHCSI B CBOEH JEATETLHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
MPUCYIIMMU CHCTEME OMOJIOrMYecKOro OoOpa30BaHUs, HAJUYME 3KOJOTHYECKOrO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH KU3HEHHBIC TJIaHBI.

JIndHOCTHBIE pe3yabTaThl OCBOCHUS MpenMeTra «buonorus» JoCTUTraroTCsl B €IMHCTBE Y4eOHOU U
BOCIIUTATEIbHOM  JEATETbHOCTH B  COOTBETCTBUM  C  TPAJAULIMOHHBIMU  POCCUHUCKHUMH
COLIMOKYJBTYPHBIMHA, HCTOPUYECKMMH M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, IPUHATHIMU B
o0IecTBe TpaBWJIaMU W HOpPMaMH TIOBEACHUS M CHOCOOCTBYIOT TpOIleccaM CaMOIO3HAHUS,



CaMOBOCTIIMTAaHUs U CAMOPA3BUTHU S, Pa3BUTHS BHYTPEHHEN MO3UILIUU TUYHOCTH, TATPUOTU3MA, YBAKECHUS
K 3aKOHYy M IIpaBOMNOPANKY, YEJIOBEKY TpyJa U CTapuleMy IOKOJICHHIO, B3aWMHOIO YBa)KCHUS,
OEpe)XHOTO OTHONICHUS K KYJIbTYPHOMY HACICAUIO U TPATUIUSM MHOTOHAIMOHAIBLHOTO Hapoja
Poccuiickoit deneparuu, npupoie U OKpyKarouien cpee.

JInyHOCTHBIE pE3yJabTaThl OCBOEHUS YydeOHoro mnpeamera «buonorus» AOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYy4arolmmuxcs pPYKOBOJACTBOBAThCA C(HOPMUPOBAHHOI BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHMX YOEXKICHMI,
COOTBETCTBYIOIIUX TPAAULMOHHBIM IIEHHOCTSIM POCCHUKCKOrO OOIIECTBA, PaCUIMpPEHUE >KU3HEHHOTO
OMbITa M ONBITA ACATEIBHOCTH B MPOIECCE peaau3alli OCHOBHBIX HANpaBJICHUM BOCHUTATEIHHOM
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTH I'PAKIAHCKOHN MO3UIIUHN 00YUYaAIOLIETroCs KaKk aKTUBHOTO M OTBETCTBEHHOT'O WJIEHA
POCCHIICKOT0 00I1IECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00SI3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIIHBHOCTH MIPU CO3JaHUH YICOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX U IM03HABATEIbHBIX 3a/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTIPEICIIATH COOCTBEHHYIO TIO3UITUIO IT0 OTHOIICHHIO K SBJICHHUSM COBPEMEHHOM KU3HU
1 OOBICHATE €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMO/ICHCTBUS JTFOACH
C Pa3HBIMU YOSKJIECHUSAMU, KyIbTYPHBIMU [IEHHOCTSMHU U COLUATHHBIM MOJIOKEHUEM;

TOTOBHOCTB K COTPYAHUYECTBY B ITPOLIECCE COBMECTHOT'O BHITIOJIHEHHS YU€OHBIX, T03HABATEIILHBIX U
UCCIIEIOBATENLCKUX 3a/1a4, YBAKUTEIHHOTO OTHOLIEHUS K MHEHHUIO OIIMOHEHTOB MPHU 00CYXKIECHUU
CIIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPIKAHNS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh POCCUNUCKOMN TPaskIaHCKON MACHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTH nepea PoauHoM, TopI0CTH 3a CBOM Kpail, cBOXO PoanHy, CBO S3bIK
U KyJIbTYpY, IPOILIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K TPUPOTHOMY HACIIEAUIO U TAMATHUKAM TTPUPOBI, JOCTHXKEHUIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBJICHHUE W pPa3BUTHE OWOJIOTUH,
MMOHUMAaHUS 3HaYeHHs] OMOJIOTUHU B MO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HH YEIIOBEKa M COBPEMEHHOTO
o0I11eCcTBa;

ujeiHas yoe:KkIEHHOCTh, TOTOBHOCTh K CIYXKEHHIO M 3ammuTe OTedyecTBa, OTBETCTBEHHOCTH 3a €T0
cyne0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILEHHE K CBOUM POIUTENSIM, CO3JAaHUI0O CEMbU HAa OCHOBE OCO3HAHHOIO
NPUHATUSA IEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaaULIUsIMU HapoaoB Poccuu;

4) 3cTeTUYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOUask 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI0 TBOPUYECTBA,
CHOpTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS dKUBOM NPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE NPOSBISATH KauecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnueckoro BocnuTaHUsl, (POPMHUPOBAHUS KYJLTYPbl 3I0POBbSI U 3IMOLMOHAJIBHOIO
0J1aronoJIyyus:



MOHMMaHUE M peanu3anys 370poBOro M 0Oe3omacHOro oOpasza JKU3HU (370pOBOE MUTAHMUE,
COONIOZICHNE TUTHEHUYECKUX NpPaBWJI M HOPM, cOaJaHCUPOBAHHBIA PEXKUM 3aHSATHH W OTHAbIXA,
perynsipHasi pu3ndYecKas aKTUBHOCTB), OEPEXKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMaHHE IICHHOCTU TMPaBWJI HHIUBUAYAJIHHOTO M KOJUJICKTHBHOTO O€30MacHOr0 TMOBEICHHS B
CUTYaIUSIX, YTPOXKAIOUIUX 3I0POBBIO U YKU3HU JIIOJICH;

OCO3HAHME IMOCIIEICTBUI M HETIPHUATUS BPEAHBIX MPUBbIUEK (YNOTPEeOICHUS aIKOT0Isl, HAPKOTUKOB,
KypeHus);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYJAOTI00HE;

TOTOBHOCTb K AaKTHBHOM JEATENbHOCTH TEXHOJOTHYECKOH W COIMAJbHOM HANpaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIIOJIHSTH TAKYIO AESTEIbHOCTD;

MHTEPEC K PA3ITUIHBIM cepam MpodhecCHOHATTLHON IeATEIbHOCTH, YMEHUE COBEPIIATh OCO3ZHAHHBIN
BBIOOD Oynyiieit mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC JKHU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

HKOJIOTHYECKH I1esIeco00pa3Hoe OTHOLICHHE K IPUPOAE KaK HCTOYHHKY )KM3HH Ha 3eMiie, OCHOBE €&
CYILIECTBOBAHMS;

MIOBBIIICHUE YPOBHS AKOJIOTHYECKOW KYIbTYpPhI: MPUOOPETEHHE OMbITA INIAHUPOBAHUS TIOCTYITKOB U
OLIEHKH UX BO3MO>KHBIX TOCJIEICTBUN I OKPYXKAIOIIEH Cpeibl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PEeLICHHUS;

CIIOCOOHOCTh HUCIOJB30BaTh MpHOOpeTaeMble MPU H3YUYEHWU OHMOJOTHUU 3HAHUS U yYMEHHUS IPU
pemeHn TMpo0JieM, CBSI3aHHBIX C PAMOHAIBHBIM TPHPOJIOTIONB30BaHIEM (COOIIIO/ICHHE TTPABHII
MOBE/ICHUS B TPUPOJIE, HAMIPABICHHBIX Ha COXpPaHEHHE PABHOBECHS B DKOCHCTEMaxX, OXpaHy BHUJIOB,
IKOCUCTEM, OoCchephl);

aKTUBHOE HENpUATHE NIeHCTBUH, MPUHOCALIMX Bpell OKpY)Kalolled NpUpOJHOW cpene, yMeHHe
MIPOTHO3UPOBATh HEOJIATONPHUSTHBIE JKOJIOTHYECKHE IMOCIEICTBUS TPEANPHHUMAEMBIX IEHCTBUH U
MPeIoTBpAIIATh UX;

HAJIMYHE PA3BUTOTO SKOJOTMYECKOTO MBINUICHHUS, SKOJIOTHIECKON KYIbTYpPHI, ONBITA IEATEIbHOCTH
OKOJIOTMUECKON  HANpaBIEHHOCTH, YMEHHs pPYKOBOJACTBOBAaThCS HMHU B  IO3HABATENbHOM,
KOMMYHHUKATHBHON M COLMAIBHONW MPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKON JEATEILHOCTH
HKOJIOTUYECKOI HAaIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
1 00IIECTBEHHOM NPAaKTUKH, OCHOBAHHOTO Ha THAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJTUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHKE SI3BIKOBON M YMTATENBCKON KYJIBTYpPBI KaK CPEJICTBA B3aMMOJCHCTBHS MEKIY
JIOJIbMU U TTIO3HAHUST MUPA;

MTOHUMAaHHE CTIeTU(PUKN OMOIOTHN KaK HAYKH, OCO3HAHMS €€ pOJIM B JOPMHUPOBAHUH PAIMOHATHHOTO
HAYYHOT'O MBILIUIEHUS, CO3/IaHUH IIEIOCTHOTO MPEICTaBIeHUsI 00 OKpYXarollleM MUpPE KaK O €MHCTBE
MIPUPOJIBI, YEIIOBEKa W OOIIECTBa, B MO3HAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEH M PEUIeHHH TpoliieM
COXpaHEHMs IPUPOHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUISI COBPEMEHHOH IMBHIIM3AIMA: O0ECTICYeHHST HOBOTO
YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JIaHUE TMEPCIEKTHUBHBIX OHOTEXHOJOTHI, CIIOCOOHBIX peliaTh
pecypcHble IpoOJIeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA ITYyTEH BbIXOJ[a U3 II100AIbHBIX SKOJIOTHYECKUX
npobieM M obecriedeHus] mepexona K YCTOMUYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIIOJIb30BAaHUIO
MIPUPOIHBIX PecypcoB U (OPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCThH B MOTYYCHHH OMOJIOTUYSCKUX 3HAHUN B IEJISX MOBBIMICHUS O0IeH KYIbTYpPHI,
€CTECTBEHHO-HAyYHON T'PaMOTHOCTH, KaK COCTaBHOM dYacTh (YHKIHOHAIBHOM TPaMOTHOCTH
o0yyaromuxcs, GopMUPYEMOii TPU N3yUYEHUH OMOJIOTUH;



MOHMMAaHHE CYIIIHOCTU METO/OB TO3HAaHUS, UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIOJIb30BATh MOJy4aeMble 3HAHMS Ul aHAIM3a U OOBSICHEHUS SBIECHUI OKPY)KAIOLIEro MUpa U
MPOUCXOANINX B HEM U3MEHEHUH, YMEHHE JeNaTh 0OOCHOBAaHHBIC 3aKIIOUEHUS Ha OCHOBE HAYUHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C LEJIBIO IIOJIY4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENIBHO MCIHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIS PELICHUs IpoliieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHWE LIEHHOCTH HAy4yHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATh IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSATEIbHOCTh MHUBHUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUH 110 OMOJIOIUH B COOTBETCTBUH C )KU3HEHHBIMHU ITOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHUSI yueOHOro npeaMera «buosaorus» BKIOYAIOT: 3HaYMMbIE
s (GopMUPOBAaHUS MHPOBO33PEHUS OOYYaIOIIMXCS MEXAMCLUUIUIMHAPHBIE (MEXIIPEIMETHBIC)
oOIIeHaYYHBIE MTOHITHS, OTPAKAIOIINE [IETOCTHOCTh HAYYHON KapTHUHBI MHpa U CHeNU(UKY METOJIOB
[IO3HAHUs, UCTIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, sIBIEHUE, IPOLIECC, CUCTEMA,
HAYYHBIN (haKT, IPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIICAOBAaHNE, HAOIIOICHHE,
U3MEpeHue, SKCIEPUMEHT M JPYIMX), YHHUBEpCaJbHble YydeOHble JeicTBUS (IO3HABaTeNbHbIE,
KOMMYHHUKATHBHBIE,  pETYJSTHUBHBIE), oOecneunBaroniye  QGopmupoBaHue  (yHKIHOHAIBHON
I'PaMOTHOCTH U COLIMAIBHOM KOMIIETEHIIUH 00yUYaIOLIMXCsl, CHOCOOHOCTh 00YYaroIuXcs UCI0Ib30BaTh
OCBOCHHBIE MEKIUCIUILINHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbBIC YIeOHbBIE IEHCTBHS
B [IO3HABATEJILHOM U COLMAIbHON MPAKTUKE.

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTpaMMbl CpPEIHEro oOLIero oO0pa30BaHMS JIOJKHBI
OTpaXkaTb:

Ogi1ajeHne YHMBePCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE 1€l CTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaIU3UpPOBaTh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCMOJb30BaTh TNPH OCBOEHUM 3HAHMM NPUEMBI JIOTMUECKOTO MBIIUICHUS (aHalu3a, CHUHTE3a,
CpaBHEHUS, Ki1accuukaiu, 0000LUIeHH ), paCKPBIBATH CMBICT OMOJIOTUYECKUX NOHATUHN (BBLAEIATH UX
XapaKTepHbIEC NPU3HAKH, YCTAHABIUBATD CBA3HU C IPYTMMH MTOHATHAMM);

OTIpEeEIIATh LENU JeATENIbHOCTH, 3aJlaBas MapaMmeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCHUTH
PE3YJIBTAThl JEATEIBHOCTH € ITOCTABIEHHBIMHU LIENSIMY;

HCIO0JIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bSICHEHNS (DAKTOB U SBJICHUH KUBOM MPUPOIBL;

CTPOUTH JIOTMUYECKHE pPACCYXKACHUS (MHIYKTUBHBIEC, AEAYKTUBHBIC, IO AHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUUS B pPACCMAaTPUBAEMBIX SBJICHMSX, (OPMYIMPOBATH BBIBOABI U
3aKJIFOYEHNS;

MIPUMEHSTh CXEMHO-MO/JIEJIbHBIE CPEICTBA JJIs IPECTABICHUS CYIIECTBEHHBIX CBSI3€l U OTHOIICHUN
B M3Yy4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a TakkKe MPOTUBOPEUHMH PAa3HOIO POJAA, BBISBICHHBIX B
Pa3IMYHbIX HH(GOPMALMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH pELICHUs NpoOJIeMbl ¢ YYETOM aHalIM3a WMEIOIIMXCS MaTepUaIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLIEHUBATh
PHUCKHU MOCIEACTBUM NESTENbHOCTH;

KOOPAMHUPOBATH U BHIIIOJIHATH Pa0OTY B YCIOBUAX PEabHOTO, BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BJAJeTh HAaBBIKAMH y4eOHO-MCCIIEAOBATENLCKOM M TMPOEKTHOW JEsITeIbHOCTH, HaBBIKAMU
paspelnieHus npooieM, CHoCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PELICHHUS
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;



HCII0JIb30BATh Pa3JINYHbIE BUABI IE€ATEIBHOCTH M0 MOJIYYEHUIO HOBOT'O 3HAHUS, €T0 HHTEPIIPETALINH,
IpeoOpa3oBaHUIO0 U IPUMEHEHHUIO B Y4EOHBIX CUTyallUsX, B TOM YHUCIIE IPU CO3JIaHUM YYEOHBIX U
COLIMAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HayuyHbIH TUI MBIIUICHHS, BJIAJAETh HAYYHOH TEPMUHOJOTHEH, KIIOYEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3a7jaull B 00pa30BaTEIbHON AEATEIbHOCTH U KU3HEHHBIX
CUTYalUsX;

BBISIBJIATh ITPUUYMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJIM3UpOBaTh 3a/ady, BbIIBUIATh I'MIIOTE3Y €&
pellleHns, HaXOAUTh apryMEHTHI AJIs JO0Ka3aTelIbCTBA CBOMX YTBEP)KICHMM, 3a/laBaTh NapaMmeTpsl U
KPUTEPHUH PELICHMUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJE€ PEIICHUs 3aJaud pe3yJbTaTbl, KPUTUYECKU OLIEHUBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILIECTBIIATh LIE€JCHANIPABICHHBIM IMOMCK IEpeHoca CpeACTB U CIIOCOOOB  JEHCTBUS B
poecCHOHABHYIO CPEey;

YMETh MIEPEHOCUTDh 3HAHUS B 103HABATEIbHYIO U MPAKTHUECKYIO 001aCTH KU3HEESTEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00acTel;

BBIJIBUI'aTh HOBBIE WJIEH, IIpe/ylaraTb OPUIHHAJIbHbBIE MOAXO0Jbl U PEIIEHUs, CTABUTh MPOOJIEMBI U
3aJ1a4, JOIYCKAIOLINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(MOpMAIHMH (TEKCT€ y4eOHOTO MOCOOMs, HAyYHO-
HOMYJISAPHOI TuTepaType, OMOIOTHYECKHUX CIIOBAPSAX U CHPABOYHUKAX, KOMIIBIOTEPHbBIX 0a3aX JaHHBIX,
B MHTepHeTe), aHanu3upoBaTh HHPOPMAIUIO Pa3IMUHbIX BUAOB U (OPM NpEACTABICHUS, KPUTHUYECKU
OLIEHHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

(hopMyTupOBaTh 3aMpPOCHl U MPUMEHSITh PA3IMYHBIE METObI TIPHU TIOMCKE U 0TOOPE OMOTOTUUECKON
uHpopMannu, HeoOXOUMOM [T BBINOJIHEHHs YUeOHbIX 3aj1ay;

puUoOpeTaTh  OMBIT  MCIOJNB30BaHUS  MHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMY IpelCTaBiIeHHs] OMOIOrMYecKoil MHpopMaun
(cxemsl, rpaduKH, TUarpaMMsl, TaOIHIIbI, PUCYHKH U APYTOE);

WCII0JIb30BaTh HAy4YHBIA A3BIK B Ka4€CTBE CpPEACTBA MpHU paboTe ¢ OMOJIOrH4ecKoi MH(popMaluen:
IPUMEHATh XUMUYECKHE, (PU3NYecKre U MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, POpPMYJIIbl, aO0peBuaTypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJIaJIeTh HAaBBIKAMH pACIO3HABaHUS M 3allUThl MH(OpMauu, WHPOPMAIMOHHON Oe30macHOCTH
JUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obO1menue:

OCYILECTBIATh KOMMYHHKALIMU BO BceX cdepax KHU3HH, aKTUBHO y4acTBOBAaTh B JHANIOTe WIIH
JUCKYCCUU TIO CYIIECTBY 0OCYX/J1aeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHTEJIBHO BBINIOJIHEHMSI IPEIaraéMoi 3a7jaui, y4UThIBaTh HHTEPECHI U COINIACOBAaHHOCTD NMO3ULINN
JPYTUX YYACTHUKOB JTMAJIOTa WM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHUS, MOHMMAaTh 3HAYEHHE COIMAJBHBIX 3HAKOB,
MPENNOChIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyalMil, yMeThb CMsryaThb KOH(DIUKTHI U BECTU
IIEPETOBOPBI;

BJIAJIeTh Pa3IMYHBIMU CIIOCOOAMHU OOLICHMSI M B3aUMOJECHCTBUS, NMOHMMATh HAMEPEHUS IPYIHX
JIIO/ICH, IPOSIBIIATH YBAXHUTEIHHOE OTHOIIEHUE K COOECETHUKY M B KOPPEKTHOM (popme HopMyIHpOBaTh
CBOU BO3PaXKECHUS;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:



MIOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAWBUIYaIbHOW PaOOThI IPU pEeIICHU U
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTb MPUMEHEHHUS TIPYIIOBBIX (OpM
B3aMMOJICHCTBHS MIPH PELICHUN y4eOHOU 3a71au;

BbIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUH € yUE€TOM OOLIMX HHTEPECOB U BO3MOXKHOCTEN
Ka)KJI0r0 WICHA KOJIJICKTHUBA;

IIPUHUMATH LIEJIM COBMECTHON JIE€ATENBHOCTH, OPIraHU30BbIBaTh U KOOPAWHUPOBATH IEHUCTBUSA 110 €€
JNOCTH)KCHMIO: COCTABJIATh IUIAH JIEMCTBMM, pacIpeneisiTh PO € y4ETOM MHEHUN YYaCTHHKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

OLIEHMBATh KAa4yeCTBO CBOETO BKJIAJa M KaXJOTO YYaCTHMKA KOMaHIbI B OOMIMI pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE IIPOECKTHI, OLICHUBATh UJIEU C IIO3ULIMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOU
3HAYUMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATETHMYECKOE IOBEACHHE B PA3JIMYHBIX CHUTYalHUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OgiajeHne YHMBePCAJIbHBIMHU Pery/JisiTHBHBIMU /1efiCTBUAMM:

1) camoopranu3anus:

HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBICHHS MPOOJIEM U MX PEIICHUS B JKU3HEHHBIX U
y4EOHBIX CUTYyaLUsX;

BBIOMPATh Ha OCHOBE OMOJIOTHUECKUX 3HAHHUM IIE€JIEBBIE M CMBICTIOBBIE YCTAHOBKH B CBOUX JACHCTBUSIX
Y TIOCTYTIKAaX 10 OTHOLIEHUIO K KUBOW IIPUPOJE, CBOEMY 30POBBIO U 3J0POBbI0 OKPYKAIOILIUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh IIO3HABATEIbHYIO JAEATEIbHOCTD, BBIABIATH MPOOJIEMBI, CTAaBUTh U
(dbopMynMpoBaTh COOCTBEHHBIE 331a4K B 00pa30BaTEIbHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pEIIEHUs NpoOjeMbl ¢ YYETOM HMMEIOIIMXCS pPECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH UM MPEANOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paciIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieJ1aTh OCO3HAHHBIM BHIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO U MPOSBIICHUIO IIMPOKOW 3PYIUIIMU B Pa3HBIX 00JIACTSAX 3HAHUH,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTHh KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBHE
PEe3yIbTaTOB LIEIISM;

BJaJIeTh HaBBIKAMU I103HABATEIbHON pe(IEeKCHMH KaK OCO3HAHUS COBEpIIAEMBIX JCUCTBUI U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB W OCHOBAHUMN, MCHOJIb30BaTh MPUEMBI pedieKCUu IS
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIM3€E PE3yNIbTaTOB AECATEIbHOCTH;

3) npuHsATHE CeOs U APYTrUX:

MPUHUMATD ce0s, TOHUMAsi CBOM HEJAOCTATKH U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€E PE3YIIbTATOB JIEATEIBHOCTH;

MPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJIoBeKa.

HNPEIMETHBIE PE3YJIbTATHI

[IpeameTHbIe pe3ynbTaThl oOcBoeHUs porpammbl COO mo Ouonoruu Ha 6a30BOM YPOBHE BKITIOUAIOT
cneuupuyeckue A yueOHoro npeamera «bruonorusy» HaydHbIe 3HAHUSA, YMEHHSI U CIIOCOOBI AEHCTBUI
10 OCBOEHUIO, UHTEPIIPETAIIH 1 TPE0OPa30BaHUIO 3HAHU, BUABI JEATEIILHOCTH M0 MOJIYYEHHUIO HOBOT'O
3HAaHUA U TPUMCHCHUTIO 3HAaHUHU B PAa3IMYIHBIX y‘-I€6HBIX CUTYyallUdX, a4 TAKXKC B PCAJIbHBIX KU3HCHHBIX



CUTYyalLlUsiX, CBA3aHHBIX ¢ Onosorueil. B mporpaMme npeaMeTHbIe pe3yabTaThl MPEACTABICHBI 10 To1aM
oOy4eHwUs.

IIpeaMeTHbIe pe3yJibTaThl OCBOeHUsI YueOHOro npeamera «buosorus» ¢ 10 knacce n101KHbI
0TPaXkKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U HAYYHOIO
MHUPOBO33PEHUS, O BKJIAJE POCCHUICKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a7a4;

YMEHHUE PacKpbIBaTh COJEPKAHUE OMOIIOTUYECKUX TEPMUHOB U IOHATHI: XKHU3Hb, KJIETKA, OPraHU3M,
MeTaboym3M (0OMEH BEIISCTB M IPEBpAICHHE SHEPrHH), TOMEOCTa3 (caMoperysisius), ypoBHEBas
OpraHu3anysi JKMBBIX CHCTEM, CaMOBOCIPOW3BEIACHHE (PENpOAYKIHsS), HACIEICTBEHHOCTH,
M3MEHYUBOCTb, POCT U PAa3BUTHUE;

YMEHHE M3JIaraTh OMOJIOTHYECKUE TEOPHH (KJIETOYHAs, XpPOMOCOMHAs, MyTallHOHHASA, IIEHTPaIbHAS
JorMa MoJeKynsipHoi Ouosnorun), 3akonsl (I. Menaens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LEHTpax MHOroo0Opa3us M INPOUCXOXKIEHUs KynbTypHbIX pacreHuir H. M. BaswmioBa), onpenensarsb
IPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIAJCTh METOJAaMH HAyYHOTO IO3HAHUS B OWOJIOTHH: HAOJIOJCHHE W ONMUCAHUE >KUBBIX
CUCTEM, IPOLIECCOB W SBICHUM, OpraHu3alus ¥ NpPOBEIACHHE OHOJIOrMYECKOTO HKCIEPUMEHTA,
BBIJIBKCHUE THIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY HCCIEeIyeMbIMH BETUYNHAMHE, OOBSICHEHNE
MOJIYYEHHBIX PE3YJIbTAaTOB, HCIOIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JENaTh
BBIBOJIbl HA OCHOBAaHHMH MOJYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBbIE TMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTaHW3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHa BEUIECTB H
IpeBpallleHus] PHEPTUU B KJETKe, (POTOCHMHTE3a, IUIACTUYECKOIO M 3HEPreTMYeckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHHS, Pa3MHOXKCHHS, HWHAWBUIYAILHOTO Ppa3BUTHUS
opraHu3Ma (OHTOT€He3);

YMEHHE MPUMEHSATh TOJTy4YeHHBIC 3HAHUS JJI1 OOBSICHEHHSI OMOJIOTMYECKHUX TPOIIECCOB U SBIICHHIH,
JUIsl TIPUHATHUS TPAKTUYECKUX PELICHUH B OBCEAHEBHOM JKHM3HU C LIENbI0 00ecneueHns 6e30MacHOCTH
CBOETO 3JIOPOBBSI M 3J0POBBSI OKPYXKAIOMIMX JIIOJIEH, COOMIOACHUS HOPM TPAMOTHOTO TOBEICHHS B
OKpy’Kalollel MpHUpPOJHOW cpene, IMOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHUS JIOCTHIKEHUH
COBPEMEHHOW OMOJIOTUN ¥ OMOTEXHOJIOTHI [T PallMOHAIBHOTO IMPHPOIOTIONIE30BAHMS;

YMEHHUE pellaTh 3JIEMEHTApHbIe T€HETHYEeCKHE 3aJaud Ha MOHO- U JUTHOPHIHOE CKpEIMBaHHE,
CIIETIJICHHOE HAaCJIeJIOBaHUE, COCTABISATH CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHMS JUIS MPEICKa3aHHsI
HacJleI0BaHMsI TPU3HAKOB Y OPraHNU3MOB,;

YMEHHE BBINOJHATH JTaOOpAaTOpHbIE U MpaKTUYecKue paboThl, cOOM0aaTh MpaBuiia Mpu padore
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECCKH OIICHUBATh M HHTEPIIPETUPOBATh HH(HOPMAIHIO OMOJIOTHYECKOTO COJIEPIKAHHMS,
BKJTIOYAIOIIYIO TICEBIOHAYUHBIE 3HAHUS U3 PA3TMUHBIX HCTOYHUKOB (Cpe/ICTBa MAacCOBOM MH(pOpManuy,
HAYYHO-TIONYJISIPHBIE MaTEpHajbl), ITHYECKHE AaCIEKTHl COBPEMEHHBIX HCCIIECIOBAaHUNW B OWOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIC W YCTHBIC COOOIIEHHUs, 00001Ias OMOJIOTHYECKYIO
MH(OPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOIb30BATh MOHATUHHBIN anmapaT OMOJIOTHH.

IIpenmeTHble pe3yabTaTbhl 0CBOEHHS y4eOHOro npeamera «buosorus» ¢ 11 knacce NOJAKHBI
0TPAaXKATh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MHpa U Hay4yHOIO
MHUPOBO33PEHHUS, O BKJIAJ€ POCCHHCKUX U 3apyOexHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHMOJIOTHH,
(YHKIIMOHATBFHOW TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE pacKpbIBaTh coOJepKaHhue OWOJIOrMYECKUX TEPMUHOB M TIOHATUN: BHJ, TMOMYJSALHUSA,
TeHO(OH/I, IBOJIOIMS, ABIKYLIME CHIIBI ((aKTOPBI) SBOJIOIUH, MPUCHOCOOIEHHOCTh OPraHU3MOB,



BUZ000pa30BaHUE, 3KOJIOTMYECKHE (PaKTOPBI, IKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTHI, PEIYyLEHTHI,
L[eNU MUTAHUA, IKOJIOTHYecKas miupaMua, OuoreoeHnos, ouocdepa;

yMEHHUE Hu3jaraTb OWOJIOTHYECKUEe TeopuH (dBoyounoHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHs HBOJIIOLINU), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabiiieBoro cxoactsa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBiieHui u myrei spororuu A. H. CeBepiioBa, yaenus o 6uocdepe B. 1. Bepuaackoro),
OTIpEeEISATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM,;

YMEHHUE BIIQJCTh METOAAMU HAYYHOTO TO3HAHUS B OMONOTHH: HAOJIOJCHHE M ONMUCAHUE >KHUBBIX
CUCTEM, IPOLIECCOB W SIBJICHUI, OpraHu3alusg M MPOBEACHHE OHOJOTUYECKOTO HSKCIEPHUMEHTa,
BBIJIBKCHUE THIIOTE3bI, BBISIBJICHNUE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMH BEITMYMHAMHU, OOBICHEHHE
MOJIYYEHHBIX PE3YJbTAaTOB, HCIOIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JENIaTh
BBIBOJIbl HA OCHOBAHHMHU MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE TMPU3HAKK CTPOCHHUS OHOJOTHYECKHX OOBEKTOB: BHUJOB,
MOIYJISIUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOIIEHO30B M YKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJEJICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,  BHI000pa30BaHMS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBHS JKOJIOTMYECKHX (DaKTOPOB HA OpPraHHM3MBI, IEpeHoca
BEIIECTB U IOTOKA DHEPrHMH B JKOCHCTEMaX, AHTPOIOTCHHBIX H3MEHEHHIl B 3KOCHCTEMaxX CBOEU
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX ITUKIOB B Onocdepe;

yYMEHHE MPUMEHSTh MOJIyYeHHbIE 3HAHUS ISl OOBSACHEHUS OMOJIOTHYECKUX MPOIECCOB U SIBICHUI,
IUISL IPUHATHUS IPAKTUYECKUX PEIICHUH B TIOBCEHEBHOM JKM3HHU C LEJIbI0 00ecTiedeHns 0e30macHOCTH
CBOETO 37I0POBBSI U 3/I0pPOBbs OKPYXKAIOIIUX JIFOJIEH, COOMIOACHUS HOPM T'PAaMOTHOTO IMOBEACHUS B
OKpY’KaloIllled MPUPOJHON cpele, NOHMMAaHUE HEOOXOJMMOCTH HCIOJNB30BAHUS  JTOCTHIKCHHI
COBPEMEHHOM OMOJIOTHH JJISl PallMOHAIBHOTO MPUPOIOIIOIb30BAHHUS,

YMEHHE pemaTh dJeMEHTapHbIe OMOJOTHMYECKHE 3a/1a4H, COCTABISITh CXEMBI IIEpeHOCca BEMIECTB U
SHEPIUu B SKOCUCTeMax (IeNU MUTaHus);

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U MPAaKTHUECKHUE paboThl, cOOMI0aTh MpaBuia Mpu padbore
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKH OIICHUBATh M HHTEPIIPETUPOBATh HH(OPMAIHIO OMOJIOTHIECKOTO COEPIKAHMS,
BKJTIOYAIOIIYIO TICEB/IOHAYUHBIE 3HAHUS U3 PA3TMUHBIX HCTOYHUKOB (Cpe/iCTBa MAacCOBOM MHpoOpManuuy,
HAYYHO-TIONYJISIPHBIE  MaTepHalibl), pacCMaTpPUBaTh TJIOOANBHBIE OSKOJIOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

yMEHHUE CO03/1aBaTh COOCTBEHHBIE NMUCHMEHHBIC U YCTHBIE COOOIIEHHUs, 000011as OMOJIOTHYECKYIO
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATUHHBIN anmapar OMOJI0Trvu.



TEMATHYECKOE IINTAHUPOBAHUE

KoanvectBo Copep:xanue y4e0HOI TeMbl
HaumenoBanue .
No PAIIENOB | TeM 4acoB JnekTpoHHble (HUPpPOBLIEL) Yuer padoueii
n/n o0pa3oBaTe/IbHbIEC pecypchl NpOrpaMMsblI
IPOrpaMMbl Bceero P pecyp porp
BOCIIUTAHUA
Buomorns kak Hayka. CBsI3p OHOJIOTHHU C OOIIECTBEHHBIMU,
[TpumeHnsTh 3HAHUS
TEXHUYECKUMH W JPYTMMH €CTECTBEHHBIMH HayKaMH,
(unocodueil, STUKOHU, FICTETUKOM U TIpaBoM. Pons Grosoruu B CCTCCTBCHHBIX 1
OPMHMPOBAaHUM COBPEMECHHOM HAay4YHOM KapTHHBI MHpA. CONMAIbHBIX HAYK IS
(bopmup p y p p bubnnorexa [IOK Y
1 Buomorus xak Hayka 2 Cuctema GHOJIOTHUECKUX HAYK. ) pa3yMHOTO,
. https://m.edso00.ru/7f41¢292
MCTOHLI MO3HAaHUA JKUBOU TMPUPOJbI (Ha6HIOI[eHI/Ie, 6epC)KJ'II/IBOFO
9KCIIEPUMEHT, OIMCAaHWe, W3MEpeHHue, Kiaccupukanus, NPHPOOTIONB30BAHN 51
MOJIETTMPOBaHNE, CTaTHCTHYECKAst 00paboTKa TaHHBIX). B GBITY
JKussle cuctemsl (OMOCHCTEMBI) KaK NpeIMeT HU3Y4EHUs JlesTenbHO BRIpaXXaTh
ouonornd. OTiaUYMEe JKHUBBLIX CHUCTEM OT HeOpFaHI/I‘IeCKOﬁ IIO3HaBaTeIbHBIC
TIPHPOABL. MHTEPECHI B Pa3HBIX
CpoiicTBa OHOCHCTEM U HX pasHooOpaszue. YpOBHHU
JKuBLIE CHCTEMEBI M HX s . bubnnorexa [IOK MIpeIMETHBIX 001acTAX
2 1 OpraHM3anuyu OMOCHCTEM: MOJCEKYISPHBIH, KJICTOYHBIH, httos://m.ed 17£416292 N
OprafHsatis TKaHEBBIH,  OPTaHM3MEHHBIH,  MOIYJIAIHOHHO-BHIOBOH, ps.//m.eds00.Mu < C YHCTOM CBOMX
9KOCHCTEMHEIHN (GHOTEOIIEHOTHYECKHH), OHOCHEPHBII. MHTCPECOB,
CITIOCOOHOCTEH,
HOCTHIKEHUH.
XUMHYECKUH COCTaB KIETKH. XHWMHYECKHE 3JIEMEHTBHI:
MaKpOdJIEMEHTBI, MUKPOJIEMEHThl. Boma W MuHepaibHBIE
BEIIIECTBA.
OyHKIIMM BOABI M MHUHEpPAIbHBIX BEIIECTB B KIIETKE. [MpumeHnsTH
[Nonnep>kaHue ocCMOTHYECKOTO OaaHca. 3HaHUS €CTECTBEHHBIX
benku. CoctaB u cTpoeHHe O€NKOB. AMMHOKHCIIOTBI — ¥ COLIMANBHBIX HAYK
XUMUYECKUH COCTaB U MOHOMEpBI  GerkoB. He3aMeHmv£LIe M 3aMCHUMBIC | Buenmorexa [JOK JUIS1 pa3yMHOTO0,
3 8 AMHHOKHUCIIOTBL. ~ AMHHOKUCJIOTHBIM ~ cOCTaB.  YpPOBHH

CTPOEHHE KJIETKU

CTPYKTYpbl OeJIKkoBOIl MoJeKynbl (NepBHYHAS, BTOpUYHAs,
TPEeTHYHAsT W 4YETBEpTHYHAs CTPYKTypa). XHMHYECKHE
cBoiicTBa OenkoB. bronornyeckne GyHkunu 6eIKOB.

depmeHThl — OnonornUeckue Kartanuzatopbl. CTpoeHue
(epMeHTa: aKTHBHBIA LEHTP, cyOcTpaTHas CrelU(UIHOCTD.
Kodepmentsl. Butamuubel. Omimamus  QepMeHTOB  OT
HEOPraHUYEeCKHX KaTallM3aTOPOB.

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

OEepEKITMBOTO
MIPUPOJIOTIONB30BAHU 5
B OBITY, 0OIIIECTBEHHOM
MIPOCTPAHCTBE.
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)KI/ISHCI[GHTGJIBHOCTL
KIICTKH

VYrneBongsl:  MoHOcaxapunusl  (TJIOKo3a, pubo3a u
ne3okcupubo3a), aucaxapuiubsl  (caxaposa, JlakTo3a) U
MOJICaxapUabl (xpaxmad, TJIUKOTEH, LEILTI0NI03a).
Buonornueckue GyHKIMN YIIEBOIOB.

Jvnunel:  TpUraMUepuasl, (GOocONUIHUIBL, CTEPOUMIBIL.
T'uppodumeHO-THAPOPOOHEIE  CBOWCTBAa.  buonormueckue
¢yaKunn mumuaoB. CpaBHEHHUE YTIICBOJOB, OSITKOB U JINITHIOB
KaK MICTOYHHKOB SHEPTHUH.

Hyxneunossie kucnotel: JHK u PHK. Hykneoruasr —
MOHOMEpBI HYKJIEHHOBBIX KHCIOT. CTpoeHHe M (yHKIUH
JHK. Crpoenne u ¢yskumn PHK. Bumet PHK. AT®:
CTpOeHHE U PYHKIHH.

Hutonorus — Hayka o kierke. Kierounas Teopus —
npuMep B3auMOJCHCTBUS uzeil M (akToB B HayqYHOM
MO3HAHUU. METOABI U3Y4YEHUS KIETKH.

Knerka kax nenoctHas xuasi cuctema. O0uie npu3Haku
KJICTOK: 3aMKHYyTasi Hapy»KHast MemOpana, mojekyibl JTHK kak
TCHETHYECKHUH armapar, CHCTeMa CHHTe3a Oelka.

THUmBl KIETOK: 3YKapHOTHYECKas W IMPOKAPHOTHYECKAs.
OcoOeHHOCTH ~ CTPOEHHMA  MPOKAPHOTHYECKONW  KIICTKH.
Knerounas crenka Oaxtepuii. CTpoeHHE >yKapHOTHYECKON
kineTkn. OCHOBHBIE OTIMYMSA PACTHTEIBHOH, JKMBOTHOH H
IpUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsI CTEHKA,
IIIMKOKANUKC, uX (yHkuuu. [lnasmaruueckas memOpaHa, €
cBoiictBa W ¢yHknuu. l[luTomnmazmMa w €€ OpraHOUBI
OnnomeMOpanubie opraHounbl kinetkw: OIIC, ammapar
TNonpmxu, mu3ocomsl. [1oyaBTOHOMHBIE OPTaHOUIB! KJIETKU:
MHUTOXOH/IPHH, TIacTH/BI. [IponNCcX0oXkIeHne MUTOXOHIPUI U
actuA. Buael miactun. HemeMOpaHHbIe OpraHONIbI KIIETKH:
pUOOCOMBI, KJICTOUHBIH LEHTP, LEHTPUOIH, PECHUYKH,
KryTHKH. DyHKIUM OPraHONI0B KIETKH. BKiroueHus!.

Snpo — perynsatopHblii LEeHTp KieTkd. CTpoeHHue siapa:
saepHass 000JI0YKa, KapuoIula3Ma, XPOMATHH, SAPBIIIKO.
XpOMOCOMBL.

TpaHCTIOPT BEIIECTB B KIIETKE.

OOmeH BewmiecTB, MWIM MeTabOIM3M. ACCHMUWISIIMSA
(mnacTudyeckuit 0OMEH) M JMCCUMWIISIIUS (IHEPreTHUECKHH
0o0MeH) — 1Be CTOPOHBI €IMHOTO Tpoliecca Metadonu3ma. Poib

Bbubanorexa [TOK
https://m.edsoo.ru/7f41c292

JlesitenbHO
BbIpaXarouuin
MO3HABATEIIbHBIC
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3aKOHOB COXPAaHEHUS BEIIECTB M JHEPrHM B IOHUMAHUH
MeTaboau3Ma.

Tumner oOMeHa BelecTB: aBTOTPOMHBII U TeTepoTPOdHBIH.
Ponb hepMeHTOB B 0OMEHE BEIIECTB M NIPEBPAIEHUN SHEPTUH
B KJIETKE.

®orocunaTte3. CBeToBas M TeMHOBas (a3bl (OTOCHHTE3A.
Peakmmnn  gortocunHTe’a.  DPdekTHBHOCTH  (POTOCHHTE3A.
3Hauenne ¢QoTocuHTE3a I KM3HM Ha 3emie. Bmusaue
YCIIOBHI cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBHIIICHHS €TO
MIPOXYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUH.

XemocuHTe3. XeMOCHHTE3UpYIOIre OakTepuu. 3HaUCHHE
XEMOCHHTE3a JUIsl )KU3HH Ha 3emuie.

DHepreTuueckuii 0OMeH B KlleTke. Paciienienue BemecTs,
BBIJICNICHHE M aKKyMYJIHPOBAHUE DHEPTHH B KIIETKE. DTambl
9HepreTudeckoro oomeHa. I'nikonn3. bpoxxeHue U ero BUABIL.
KucnoponHoe okuciieHHe, WIM  KJIETOYHOE JbIXaHUE.

OxwucaurenbHoe  QochopunupoBanue.  IPPEKTUBHOCTH
9HEPTeTHIECKOTO OOMEHa.
Peakunu MAaTpHYHOTO CHHTE3a. [enernyeckas

napopmanmss  u  JHK. Peammsamms  reHeTHUeCKOH
nHpopmanuyu B KieTke. [ eHeTHYECKH KO M €ro CBOMCTBA.
Tpanckpunuuss — mMatpuunbld cuHtre3 PHK. Tpancmsuus —
O6uocuHTe3 Oenka. Otambel TpaHcmauumu. Komuposanue
aMHHOKHUCIOT. Posib pubocom B GnocuHTe3e Oelka.

Hexnerounsle QopMbl kHM3HH — BUpychl. Hcropus
otkpeiTusi BupycoB ([I. WM. WBanoBckwmii). OcoOEHHOCTH
CTPOEHHSI M >KU3HEHHOTO LHUKJIA BHUPYCOB. bakrtepuodaru.
Bone3nn pacTeHuil, XKMBOTHBIX W UEIOBEKa, BHI3BIBAEMBIC
Bupycamu. Bupyc wummyHonmedunmra denoBeka (BUY) —
Bo30yaurens CIINIa. OOpaTHas TpaHCKPHITIHS, peBepTa3a U
nHTerpaza. [lpodumakTika pacrpocTpaHeHHs] BUPYCHBIX
3a0oJieBaHMi.

HWHTEPECH B Pa3HbIX
MPEIMETHBIX 00JIaCTAX
C y4€TOM CBOUX
HWHTEPECOB,
CIIOCOOHOCTEH,
JIOCTHKEHUM.

PasmuoxkeHune u
WHIUBUAYaATbHOE
pa3BUTHE OPraHU3MOB

Knerounslf 1MKI, WIM JKU3HEHHBIM LMK KJIETKH.
Wntepdasza n mutos. [Iporeccsl, npoTekaromue B HHTEpdase.
Pennukanus — peaxiusa marpuusoro cuntesa JJHK. Crpoenue
XpOMOCOM. XpOMOCOMHBII HA00p — KapHOTHUIL. [IUIIIONTHBIH
W TaljIONIHBI  XpOMOCOMHBIE HaOOpbl.  XPpOMaTHIBIL.
[uTonorudyeckre OCHOBBI Pa3MHOXKEHUSI U UHJIUBUAYAJIbHOTO
Pa3BUTHSI OPraHU3MOB.

Bubnuoreka [IOK
https://m.edso0.ru/7f41c292

OpueHTHpOBaHUE HA
CO3/1aHH€ YCTOMYHMBOM
CEeMbH Ha OCHOBE
poccuicKux
TPaJAUIIHOHHBIX
CeMEHHBIX IICHHOCTEH
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HacnencrsenHnocts u
W3MEHYUBOCTH
OpraHu3MoB

Henenue xnerku — murto3. Cragum mwurtosa. [Ipormecchl,
MIPOUCXOAIINE Ha Pa3HBIX CTaAUAX MUTO3a. buonornyeckuit
CMBICJI MUTO3A.

[Iporpammupyemas rubesnb KIETKH — aroITo3.

®opMBl pa3MHOKEHHST OPraHU3MOB: OECIIOJIOe U MOJIOBOE.
Bugpr  Oecmosmoro  pasMHOXKEHHS:  JICICHHE  HAJBOE,
MIOYKOBaHKWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME,
BEreTaTUBHOE Pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPraHU3MOB, €70 3HAYEHHUE JJIsl CENEKLIUU.

ITonoBoe pa3sMHOKEHHUE, €TO OTIINYHUS OT OECIIOJIOTO.

Meito3. Cragmu metios3a. IIpomeccsl, mpoucXoIsamue Ha
cragusix Merosza. IloBemeHue xpomMocom B Meilo3e.
Kpoccunrosep. buonorudeckuit cMbICI U 3HaUeHHE MeHo3a.

I'amerorenes — mporecc 00pa3oBaHusl MOJOBBIX KIETOK Y
KHUBOTHBIX. IloJOBBIE JKene3bl: CEMEHHUKH M SUYHUKH.
OOpazoBaHHe M pa3BUTHE IOJIOBBIX KJIETOK — TaMer
(ciepmaro3ouns, SHIEKIETKa) — CIIEPMATOTeHE3 U OBOIEHE3.
OCcoOeHHOCTH CTPOCHUS SIIEKJIECTOK M CIICpMaTO30HIOB.
OmnonotBopenue. [lapreHoreHes.

WunuBuyansHoe pa3BuTHE (OHTOTE€HE3). DMOPHOHAIBHOE
pasButHe (3MOproreHe3). DTambl SMOPHOHAIEHOTO Pa3BUTHA
Yy TI03BOHOYHBIX JKMBOTHBIX: JpoOJNEHHWE, TacTpyJsaius,
opraHorere3. IloctomOproHanbHOe  pasBuTHe.  THIBI
NOCTAMOPHUOHAIIBHOTO ~ Pa3BUTHS:  MPSAMOE,  HENpsSMoe
(mmunHOYHOE). BnmstHMe cpensl Ha pa3BUTHE OPTaHHU3MOB,
(axTopsl, CIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct um pasButue pactenuil. OHTOT€HE3 IIBETKOBOTO
pacTeHus: CTpOSHHE CEMEHH, CTaJANN Pa3BUTHSL.

IIpenmer wu 3amaun  reHetuku. HMcropus pasBuUTHA
TeHETHKU. Poib LUTONIOTMH U SMOPUOJIOTUU B CTAHOBJICHUH
TeHEeTUKU. BKIam poccHicKMX ¥ 3apyOeXHbBIX YYEHBIX B
pa3BUTHE TeHETUKH. MeTObI TeHEeTHKH (THOPHUIOIOTHYECKHUH,
LUTOT€HETHYECKHUH, MOJIEKYIIpHO-TeHeTHIecKNil). OCHOBHBIE

T€HETUYECKHE TTOHSITHSL. I'eneTnueckas CHMBOJIHKA,
HCIIOJIb3yeMasi B CXeMax CKpeLMBaHUM.

3aKOHOMEPHOCTH HacJIeJOBaHUS MIPU3HAKOB,
YCTaHOBJIEHHbBIE TI. MeHnnenem. MounorudpunHoe

CKpelIUBaHUC. 3akoH CI[I/IHOO6PaSI/IH FI/I6pI/I,Z[0B epBOTo
ITIOKOJICHHU . HpaBI/IJ'IO JAOMHWHHPOBAHUS. 3aKkoH pacliCJICHUsA

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41c292

[MoHnmats 1 BeIpaXkaTh
B [IPaKTUYECKOU
JIeSITETbHOCTH
LEHHOCTb XKU3HH,
3JI0pOBbS U
0€e30I1acCHOCTH,
3HAYECHUE JTUNIHBIX
YCUWJIMNA B COXPaHEHUH
1 YKpEIJICHHH CBOETO
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Mpu3HaKkoB. ['mnore3a yucToTel ramet. [lonHoe U HEMoJHOE
JIOMHUHHUPOBAHHE.

JuruOpumHoe  CKpeIlUBaHUE. 3aKOH  HE3aBUCHMOTO
HacjleloBaHUs TNpU3HAKOB. [lUTOreHeTHUecKkhue OCHOBBI
JUTHUOPUTHOTO CKpelIBaHUsl. AHanuzupytoliiee
CKpEINBAHUE. Hcnonr3oBanue AHAIM3UPYIOLIETO
CKPEIIMBAHUS IS ONPEACITICHHS TeHOTHIIA OCOOM.

CuennieHHOe HacliefoBaHHMe Tpm3HaKkoB. Pabora T.
Moprana 1o cLueIIeHHOMY HaclleA0BaHuIo reHoB. Hapymenue
CLIETUICHUS TEHOB B PE3YJIbTAaTE KPOCCUHTOBEPA.

XpOMOCOMHAsI TEOpHUsl HACJIEICTBEHHOCTU. | eHeTHuecKue
KapThl.

l'enetuka moma. XpoOMOCOMHOE OTpeeNieHue TMoJa.
AyTOCOMBI U TIOJNIOBBIE XpPOMOCOMBL. ['OMOrameTHebie U
reTeporaMeTHbie OpraHu3Mbl. HacinenoBaHue NPU3HAKOB,
CLIETUIEHHBIX C TIOJIOM.

M3meHunBocTh. BUABI N3MEHUYMBOCTH: HEHACJIEACTBEHHAS
U HaclneACTBeHHas. Poib cpeabl B  HEHACJIECICTBEHHOU
H3MEHYHBOCTH. XapakrepucTuka MOIU(UKAITIOHHON
HW3MEHYMBOCTH. BapuanoHHbIN psig U BapuallMOHHAsI KPUBAsL.
Hopwma peakunu npusHaka. KonnuecTBeHHbIE U KAUECTBEHHBIE
MIPU3HAKH U UX HOpMa peakuuu. CBOWCTBA MOAN(DUKATMOHHOM
M3MEHUYHMBOCTH.

HacnencTtBenHas, WM reHOTHUINYECKas, M3MEHUYHBOCTD.
KomOuHaTHBHAS H3MEHYMBOCTH. Mel03 1 MOJIOBO MpoIece —
OCHOBa KOMOWHATHUBHOW W3MEHYHMBOCTH. MyTalnoHHAas
U3MEHUYHMBOCTb. Krnaccudpukarust MYTaIMA: TEeHHBIE,
XPOMOCOMHBIE€, T€HOMHBIE. YacToTa W MPUYMHBI MYTaIlHid.
Myrarenusle (pakTopel. 3aKOH TOMOJIOTHUYECKAX PSIIOB B
HacJjieIcTBeHHOH m3MenunBoctd H. 1. BaBmiioa.

BaesinepHast HacneACTBEHHOCTh U U3MEHUUBOCTbD.

l'eneruka uyenoBeka. KapuoTtun dyenoBeka. OCHOBHBIE

METOJIbI TECHETUKHU YeJIoBeKa: TeHEAIOTHYECKUH,
OJIN3HELIOBBIH, UTOTCHETUYCCKUMA, OMOXUMHUYCCKHH,
MOJIEKYIsIpHO-TeHeTH4ecknit. CoBpeMEHHOe Ompe/eIeHNe
TEeHOTHIIA: MMOJTHOTEHOMHOE CEKBCHHPOBAHHE,

TEHOTHUIIUPOBAHUE, B TOM uucie ¢ nomoubto [11[P-ananuza.
HacnencrBennble 3a00jieBaHUST YeJIOBEKA: TCHHBbIC OOJIC3HH,
0OIe3HH C  HACJCACTBCHHOW  IMPEIPACIOI0KEHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. COMAaTHYECKHE M TI'CHEPAaTHUBHBIC
Mytarui. CTBOJOBEIC KIETKH. [IpuHIHITEL 30pOBOTO 00pasa

3/I0POBBSI U 3[I0POBbS
JIPYTUX JIOACH.




Cenekmus OpraHU3MOB.

JKU3HHU, JIMAarHOCTHKH, PO UITAKTHKH U JICUEHHUS
TE€HETUYCCKUX 0OOJIE3HEN. Menuko-reHeTuyeckoe
KOHCYJIbTUPOBaHUE. 3HAYEHUE MEAMIIMHCKOW TEeHETHKH B
MPEIOTBPALICHUN W JICYCHUM TCHCTHYCCKHX 3a00JieBaHHI
ye0BeKa.

Cenexuus KaK HayKa | mporiecc. 3apokIeHue CeNeKIUU U
nomectukanus. Yuenne H. . BasunoBa o ueHTpax
MPOUCXOXKACHUS U MHOT000pa3usi KyIbTYPHBIX PAaCTCHHI.
LeHTpbl TPOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. CopT,
1opoJia, MTamMM.

CoBpeMeHHBIE ~ METOJIBl  CeJIeKIUH. MaccoBpli U
WHAWBAIYATEHBIA OTOOPHI B CEIEKIINN PACTCHUN U KUBOTHBIX.
Ouenka skcTepbepa. BIM3KOpOACTBEHHOE CKpeIIMBaHHE —
nHOpunuHT. Ynctas nuHUS. CKpeIIWBaHWE YWUCTHIX IJIHHHM.
lereposuc, wmm rtuOpunmHas cwia.  HeponctBeHHOe
CKpenriBanne — ayTopuanHr. OTaanéHaas ruOpuan3anus u eé

O6nanars
MPE/ICTABICHUEM O
COBPEMEHHOMN Hay4HOH
KapTHHE MHpA,
JIOCTHXCHUSIX HAYKH

YACOB 110 ITPOTPAMME

0 3 I/I . bubnuorexa [IOK
CHOBBI CHEXH. CKYyCCTBEHHBI  MyTareHe3 W  IIOJy4eHHE TEXHUKH
Y Y Y . - https://m.eds00.ru/7f41c292 ’
OMOTEXHOJIOTUU IIOJIUITIIIONI0B. IIOCTI/I)K@HI/ISI CCJICKIIMU paCTCHUU, )KUBOTHBIX apryMEeHTUPOBAHHO
1 MHKpOOPTraHM3MOB. BBIPAXKaTh IIOHUMAHHE
BuoTexHomorus Kkak oTpacib NPOU3BOACTBA. I'eHHas
. 3HAa4YCeHUS HAyKU B
HH)XeHepusa. Otambl cos3gaHua pexoMmOuHanTHOM JIHK n .
TPaHCTEHHBIX  OpraHm3MoB.  KierouHas  WHXeEHepHs. KUSHH POCCHHCKOTO
Kietounble KynbTypbl. MHKPOKIOHAIBPHOE pPa3MHOXKEHHE obmecTsa
pacTeHuni. Knonuposanne BBICOKOTIPOYKTHBHBIX
CEIIbCKOXO3SICTBEHHBIX ~OPTaHM3MOB. JKOJIOTHMYECKHE H
STUYECKHE IPOOIEMEI. I'MO - TE€HETHUYECKU
MOJU(UIIMPOBaHHBIE OPTaHU3MBI.
P 1 Bubmmorexa [IOK
€3epBHOE BpeMsI
P P https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO 34
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11 KIIACC

Ne
n/n

HaunmenoBanue
pa3zesioB H TeM
NMPOrpaMMblI

DBOJIIOLIMOHHAS
ononorus

KoamnuecTrBo
4acoB

Bcero

Copaep:xanue y4eOHOIl TeMbI

[Ipeanocelikn BO3HMKHOBEHMS 3BOJIOLMOHHON TEOpUH.
OBomonMoHHas Teopus M e€ MecTo B Ouonornu. Brmsane
9BOJTIOLIMOHHOM TEOPUH Ha Pa3BUTHE OMOJIOTHHU U APYTUX HAYK.

CBunerenscTBa SBOJTIOLIUH. [MTaneoHToNMormyeckue:
TIOCJIEI0BATENILHOCTD TIOSIBIICHUS BUIIOB B MAJICOHTOJIOTMIECKON
JIETOTIUCH, TIepexoaHbIe (opMbl. buoreorpaduueckue: cXoacTBO
u paznuuue $ayH 1 GJIOp MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA M pa3liMuusl 3MOPHOHOB
Pa3HBIX BUAOB NMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECCKHUE:
TOMOJIOTHYHBIE, —aHAJOTHYHbIe, pPYAUMEHTApHbIE OpTaHbI,
aTaBU3MBI. MonekynspHO-ONOXHMHUYECKHE: CXOJICTBO
MEXaHH3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METa0OIMIECKUX
ITyTeH y BCEX OPraHU3MOB.

OpomonmonHas  Tteopus Y. JlapBuna. Ilpeamochuiku
BO3HMKHOBEHHS JapBHHU3MA. JIBIKYyIIME CHJIBI 3BOJIOLHIH
BumoB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIpH
OTPaHUYEHHOCTH PECYpPCOB, HEOMpeAeTIEHHAs H3MEHYHBOCTD,
60pb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunternueckas Teopus 3Boxroruu (CTO) m e€ ocHOBHbIE
MOJIOKEHUS.

Muxkpossomtonus.  Ilonynsanus kak enMHUMLA BUAA U
9BOJTIOIHH.

Jemwxymue cuitbl (GakTopbl) SBOMIOIMK BHIOB B IPUPOJIE.
MyTannoOHHBIH Tpolecc W KOMOWHATHUBHAs HW3MEHYHBOCTD.
[omymsauuorHsle BoMHBL # npelid TeHoB. M3omsamus wu
MUTpaLHs.

EcrectBeHHBIN 0TOOp — HanpaBiIAOMKi GakTOp SBOJIOLUH.
®opMBI ecTeCTBEHHOTO 0TOOPA.

[IpucnocoOIeHHOCTH OPraHN3MOB KaK Pe3yIbTaT IBOIFOIHH.
[Ipumeps! mpucnocoOieHn y opranu3MoB. ApoMop¢ho3sl U
HWANOaaNTALNH.

Bun u BumooOpaszoBanue. Kpurepunm Buma. OCHOBHEIE
(hopmbl BuI00Opa3zoBaHus: reorpaduieckoe, IKOJIOTHIECKOE.

DJIEKTPOHHBIE
(uudposkie)
o0pa3oBare/ibHbIE

pecypcsl

bubarorexa [TOK
https://m.edsoo.ru/7f41cc74

Yuder padoueii
NPOrpaMmsl
BOCIINTAHUS

JlesTenbHO BRIpaXXaTh
IMO3HABATEIbHBIC
HMHTEPECHI B pa3HbIX
MPEIMETHBIX 00JIACTSX C
Y4ETOM CBOMX
HWHTEPECOB,
CITIOCOOHOCTEH,
JIOCTUKEHUH.
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Bo3HUKHOBEHUE U
pa3BUTHE KU3HHU HA
3emite

MakposBomonust.  @Dopmbl  3BOMIOLMK:  (HUIIETHYECKAS,
JMBEPreHTHAs, KOHBEPreHTHas, lapauiensHas. HeoOpaTumocTs
9BOTIOLUH.

IIpoucxoxkaeHue OT HeCHEIMAaIU3UPOBAHHBIX IPEIKOB.
IIporpeccupyrommas cnenranu3anus. AJanTuBHas paauarus.

JloHay4yHble TpEACTAaBICHHUA O 3apOXKACHUM KU3HH.
Hayunble rumore3sl BO3HUKHOBEHHS KM3HM Ha 3emie:
abuoreHes W mHaHcmepMusa.  XUMHUYECKas  DBOJIOLMSL.
AOunoreHHbII CUHTE3 OpPraHUYECKHX BEIIECTB u3
HEOPTaHHUYECKUX. OKclepuMeHTaIbHOE  HOATBEpKICHHE
XUMHYecKol 3Bomtonuy. HauanbHbele 3Tambsl OHOIOTHUECKOM
spomonyn. ['umotesa PHK-mupa. ®opmupoBanie MeMOpaHHBIX
CTPYKTYP ¥ BOBHUKHOBEHHUE IPOTOKIETKH. [IepBble KIIETKU U X
spomonus. DopMHPOBaHME  OCHOBHBIX TpPYNN  JKHBBIX
OpraHU3MOB.

PasButHe xu3HM Ha 3emiie 1o 3paM U nepuojam. Katapxeil.
Apxelickas u npotepo3oickas spbl. [laneosolickas spa u eé
MepUOabl:  KeMOPUICKUH,  OPAOBUKCKHMA,  CHUITYPHUCKHI,
JIEBOHCKUH, KAMCHHOYTOJIbHBI, IEPMCKU.

Me3so30lickass 9pa U €€ INEPUOABI: TPUACOBBIH, IOPCKUH,
MEJIOBOM.

KaifHo3ofickast 3pa u e€ Tmepuonbl: MaJeOreHOBHIH,
HEOT€HOBBII, AHTPOIIOI€HOBBII.

XapakTepucTHKa KIMMaTa M TEOJOTMYECKHX MPOLECCOB.
OCHOBHBIE 3Tambl 3BONIOLHMU PACTUTEIBHOIO U KHUBOTHOIO
Mupa. ApoMop(o3bl Yy pacTeHHH M >KMBOTHBIX. [losiBieHue,
pacuBeT ¥ BEIMUPAHHE TPYII KUBBIX OPTaHU3MOB.

CucrteMa opraHM4ecKOro MUpa Kak OTPakKEHUE 3BONIOLMU.
OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI OPraHU3MOB.

OBouToIus YenoBeKa. AHTPOMONOTHS Kak Hayka. Pa3zButue
MPEACTABICHUH O TPOUCXOXKJICHUM uelloBeKa. MeToibl
n3ydeHHsl aHTpornoreHeza. CxXoacTBa W pa3nu4us 4elOoBEeKa U
KUBOTHBIX. CHCTEMaTHYECKOE TIOJ0KEHUE YEIIOBEKA.

JBwxymiue CHUJTBI (dakTopsr) aHTPOIIOTEHE3A.
HacnencrBeHHass W3MEHYMBOCTH W €CTECTBEHHBIM  OTOOD.
OOmmecTBeHHbIH 00pa3 >KU3HM, M3TOTOBIICHHE OPYAMH TpyZa,
MBIIIUIEHHUE, PEYb.

OcHOBHBIE CTaAMM ¥ BETBU DOBOJIIOLUU  YENIOBEKa:
aBcTpajonureku, YenoBek ymenbid, YenoBek NpsIMOXOISIINMT,
Uenosek HeaHaepTanbckuil, YenoBek pasymublil. Haxoaxu

bubnnorexa [JOK
https://m.edsoo.ru/7f41cc74

O6nagath
MPECTABICHUEM O
COBPEMEHHOM Hay4YHOH
KapTHHE MHpa,
JOCTIDKCHUSX HAYKU H
TEXHUKH,
apryMeHTHPOBAaHHO
BBIPAXKAIOLTUI
MOHVMMAaHHE 3HAYCHUS
HaYyKH B )KU3HU
poccuiickoro o0IiecTna,
00CCIICUCHUH €T0
0€30I1acCHOCTH,
T'yMaHUTapHOM,
COIMATILHO-
9KOHOMHYECKOM
passutuu Poccuu.
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HCKONAaeMBIX OCTAaTKOB, BpEMs CyIIECTBOBaHUs, 001acTh
pacripoctpaHeHus, o0bEM TOJIOBHOrO Mo3ra, o0pa3 >XHM3HH,
OpyIUsL.

YenoBeueckne  pacbl. OCHOBHblE  OOJBIIME  pachl:
€BpOIeOuIHAs (eBpasuiickas), Herpo-aBCTPaJIOUIHAs
(oxBaTropmanbHas), MOHTOJOHUAHAS (a3MaTCKO-aMEPUKAHCKAs).
UepTsl TPHCIIOCOOICHHOCTH TIPEICTABUTEICH UYEIOBEYECKUX
pac K yCIOBHSAM CYIIECTBOBAaHUs. EMMHCTBO YenoBedecKux pac.
Kputuka pacusma.

OpraHu3Mebl 1
OKpYyKarolas cpeja

CooOmiecTBa 1
JKOJIOTHYECKHUE
CHCTEMBI

Okonorus Kak Hayka. 3a7a4y U pa3aessl 3KoIoruu. Metoabl
9KOJIOTHUECKUX HCCIIeIOBAaHUH. DKojorugyeckoe
MHPOBO33pEHHE COBPEMEHHOT'O YEJIOBEKa.

Cpenpl  oOWTaHHS  OpraHM3MOB: BOJHAs, Ha3eMHO-
BO3/IyIITHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonorndeckue Gpaxropsl. Knaccupukanns 3K0I0THIECKIX
(akTopoB: abMOTHYECKHE, OMOTHYECKHE W aHTPOIOTCHHBIE.
JlelicTBre 9KOIOTMIEeCKUX (PAaKTOPOB HA OPTaHU3MBI.

Abunornueckue (akTopbl: CBET, TEMIEPaTypa, BIAXKHOCTb.
®doromnepuoausm. [IpucrnocobneHus OpraHu3MoOB K JCHCTBUIO
abuoTtnyeckux (akTopoB. bruonornueckre puTMBI.

buoruueckue (baKTopBI. Bunst OMOTHYECKUX
B3aMMOJICHCTBHIA: KOHKYPEHITHUS, XUIITHUUYECTBO, CHUMOHO3 U €ro
¢dopwmel. [Tapa3uTusm, Koonepanus, MyTyainu3M, KOMMEHCAIN3M
(KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIIN3M, HEUTPAIIN3M.
3HavyeHne OMOTHYECKUX B3aMMOJICHCTBHI IS CyIIECTBOBAHMS
OPTaHW3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEePUCTUKHU momyasnui. OCHOBHBIE
TIOKa3aTeIH TIOTTYJISIIIH: YHCIIEHHOCTB, IUIOTHOCTb,
PO’XIaeMOCTb, CMEPTHOCThb, NPHPOCT, Murpanusd. JuHammuka
YHCIICHHOCTH TOMYJISIIUY U €€ PeryJIsius.

CooOmecTBo  opraHum3mMoB — Ownoneno3. CTpyKTypsl
OvolleHO3a:  BWJ/IOBAas, NPOCTPAHCTBEHHAs, TpopHUUecKas
(nmmeBast). Bunpl-nomuHanTel. CBsi3u B OHOLICHO3E.

Okonorndyeckue cucreMbl (9kocucremsl). Ilonstue 06
sKocucTemMe U Ouoreolenose. OYHKIMOHANBHbBIE KOMIIOHEHTBI
9KOCHUCTEMBI:  NPOAYLUEHTbl,  KOHCYMEHTBI,  PEAYLEHTHI.
KpyroBopor BemiecTB W IIOTOK DJHEPrHMH B 3KOCHCTEME.
Tpoduueckue (mumieBbie) ypoOBHU SKOCUCTEMBI. [IHIeBbIC TIETTH

bubnnorexa [JOK
https://m.edsoo.ru/7f41cc74

bubanorexa [IOK
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PasBuBaTh 1 IPUMEHSTH
HaBBIKH HaOJIIOICHUS,
HaKOTUICHUS U
CHUCTEMAaTHU3alluu
(haKTOB, OCMBICIICHUS
OIlbITa B
€CTECTBEHHOHAYUYHO U
00J1acTIX MO3HAHMS,
HCCIIeAOBATEILCKON
JIESITETTHHOCTH.

JlesiTeNbHO BBIpaXKaTh
[I03HABATEJIbHBIE
HWHTEPECHI B pa3HbIX
MPEIMETHBIX 00JIACTSX C
YYETOM CBOMX
HUHTEPECOB,
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PesepBHOE Bpems

n cern. OCHOBHBIE TIOKa3zaTeIM DKOCHCTEMBI: Ouomacca,
NPOXYKIMS.  ODKOJOTMYECKHE  NHUPaMHUIBL:  [POAYKIUH,
YHUCIIEHHOCTH, OroMacchl. CBOHCTBA 9KOCUCTEM: YCTOWYHBOCTD,
camoperymsauusi, pazsutre. CyKieccus.

IIpuponnble 3KOCUCTEMBL. OKOCHUCTEMBI O03€p H  peK.
OKkocucremMa XBOHHOTO MIIH MIMPOKOIMCTBEHHOTO JIECa.

AHTpPOIIOTE€HHBIE 3KOCUCTEMBI. ATrpO3KOCUCTEMBI.
Ypboskocucremsl. bruonormaeckoe u x035iiCTBEHHOE 3HAYCHHE
arpo3KOCHCTEM H yPOOIKOCHUCTEM.

Buopaznoobpasne kak (PakTop YCTOHYIMBOCTH IKOCHUCTEM.
CoxpaHeHHe OHOIOTHIEeCKOTO pa3HooOpa3ms Ha 3emire.

VYuenue B. U. BepHanckoro o ouocthepe. I'panuiibl, cocTas
u crpykrypa 6uocdepnl. JKuBoe BeecTBo M ero (GpyHKIWU.
OcobenHoct  Ouocepbl Kak TIIOOAJIBHOW  3KOCHCTEMBI.
JlnHaMuueckoe paBHOBECHE U 0OpaTHas CBsI3b B OHocdepe.

KpyroBopotsl BemecTB W OHOTCOXUMHYECKUE IHKIIBI
ajeMeHTOB  (yriaepoja, a3oTa). 30HAIBHOCTh OHOChEpHI.
OcHOBHBIE OHOMBI CYIITH.

UYenoBeyectB0 B Omocdepe 3emum. AHTPOIOTCHHBIE
n3MeHeHuss B Owmoctepe. I'mobOampHBIE — HKOIOTHUECKHE
TIPOOIEMEL.

CocymniecTBoBaHNE MPHUPOABI U YenoBedecTBa. CoxpaHeHHE
Ouopa3HooOpa3usi Kak OCHOBa YCTOHYMBOCTH Ouocdepsl.
OcCHOBa palMOHAIBHOTO YIPABICHUS IPUPOIHBIMH pECypcamu
U HX HCHoJb30BaHue. JlocTwkeHuss OHOJOrMM W OXpaHa
TIPUPOBL.

bubanorexa [IOK
https://m.edsoo.ru/7f41cc74

CIIOCOOHOCTEH,
JOCTHXKCHUM,

IIposBistomuit
CO3HATENILHOE U
000CcHOBaHHOE
HETIPUSATHE BPEIHBIX
MPUBBIYEK (KypeHHUS,
yrnoTpeoeHus
aJIKOTOJIsI, HAPKOTHKOB,
To0BIX (hopM
3aBUCHMOCTEN),
JIECTPYKTUBHOTO
MTOBEICHUS B OOIIECTBE
u UG poBoii cpene,



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

MOHUMAaHKE WX Bpea
JUTs QPU3NIECKOTO U
MCUXUIECKOTO
37I0pOBBSL.

OBILIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA
* buosnorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akimonepnoe obmiectBo «M3aarensctBo «lIpocBemenner»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1.A.}O.Nonnesa. A.B.Topranos. buonorus B cxemax u tadnuiax 9dKCMO Mocksa. 2012 r
2.I'. W. Jlepuep. buonorus. [lonuelit cnpaBounuk st noarotoBku kK E I'' 3. M. Actpens 2012 ¢
3.I'oroBumcs k EI'D. O6mas 6uonorus M Jlpoda 2012 r
4.ETD 2012 r. buonorus. M. Actpens 2012r
5.EI'D. O6mas 6uonorus. KontponbHble uamMepureabubie Marepuainsl M [Ipocsemienue 2012 ¢
6.11.P. MyxamemxanoB. Macrepckas yuutens « TecTsl, 3auetsl, Omuonpocsl 10-11 kmace» M
«BAKO» 2007 r
7.00mas ouonorus: YueOuuk / ITox pen. Koncranturosa B.M.. - M.: Academia, 2018. - 704 c.
8.Boponto, H.H. buonorus. O6mas 6uosorus. 10-11 knaccel: YueOHUK 1151 00111€00pa3oBaTeIbHBIX
yupexaeHuit: bazossriii yposens / H.H. Boponnos. - M.: IIpocs., 2022. - 304 c.
9. deitma-Cuonwurkas, M.A. O01mas u caHuTapHasi MUKPOOHOJIOTHS C TEXHHUKOW MUKPOOHUOJIIOTHUECKUX
nccienoBanuii: Yueonoe rmocooue / M.A. Jleiima-10.Cuonunkas. - CII0.: JIans, 2022. - 588 c.
11.3axapos, B.b. Pabouas terpaap o obmrei omonorun: 10-11 xrace: x: YueOuuky B.b. 3axaposa,
A.I'. Mycraduna, B.W. CuBornazosa, H.M. Uepnooii 12."O6mas 6uonorus. 10-11 knacc" / B.b.
3axapos, E.T. 3axapona, A./l. Kynaes, B.. CuBormnazos. - M.: Ok3ameH, 2. - 157 C.
13.T A JloBkoga. IToaroroBka k onummnuaaam no ouosoruu 8-11 kmaccoB. M Aiipuc-tipecc 2011

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://www.ebio.ru/index-1.html

http://biologylib.ru/catalog/

http://www.virtulab.net

https://interneturok.ru/

http://bio.1september.ru/urok/

http://www.cellbiol.ru/

http://www.5zaklepok.ru/



http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net/
https://interneturok.ru/
http://bio.1september.ru/urok/
http://www.cellbiol.ru/
http://www.5zaklepok.ru/
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