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HHOACHUTEJBbHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl 10 OUOJIOTHH TEOPETUUECKYIO OCHOBY ISl ONIPECIICHUS TOIX0I0B K
¢dbopmupoBaHHIO coAepKaHUS ydueOHOro mpenMera «bHONOTHA» COCTaBWIM: KOHIIETITyalbHbIE
nonoxxenuss ®PI'OC COO o B3auMOOOYCIOBIICHHOCTH LIeJIEH, CONIEp)KaHMs, pe3yIbTaTOB OOY4YCHHUS U
TpeOOBaHUN K YPOBHIO TMOJTOTOBKH BBITYCKHUKOB, TOJOXEHUS 00 OOIMX MENsX W MPHUHIIUIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpeAHero odmiero odpa3zoBaHusi B Poccuiickoit
denepany, a TaKKe MOJIOKEHUS 0 crienndrke OMoI0ruy, e€ 3HaYCHUH B MMO3HAHUHU KUBOW IPUPOJIBI U
o0ecrieueHnr CYIIECTBOBaHMUS uejoBeYecKoro obmiectBa. CoriacHO Ha3BaHHBIM —MOJIOKEHUSM,
OTIpeJIeJIeHbl OCHOBHBIE (DYHKIIH ITPOrPaMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa mo Ouosoruu Aa€T HpelcTaBiIeHHE O LesaX, o0 oOmieil crpareruu OOy4yeHws,
BOCIIUTAHMS W Pa3BUTHs OOYy4alOMIMXCS CpeACTBaMU ydeOHoro mpenmera «buonorus», ompenenser
00s13aTeNIbHOE TPEIMETHOE COJEp)KaHUEe, €r0 CTPYKTYpY, paclpeiesieHHEe IO pas3jienamM U TeMmaw,
PEKOMEHIYEMYIO IIOCJIEA0BATEILHOCTh U3YUEHUsI Y4EOHOIO Marepuajia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 0O0pa30BaTEIbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIuXcs.

B mporpamme mo OuONIOTHMH TakKe yYUTHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpPeIMETHBIM B TIPEIMETHBIM pe3yiibTaTaM 00y4eHUsI B (()OPMHUPOBAHHH OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENBHON AESITeNbHOCTH/YUeOHBIX JCHCTBHIM OOYYaromMXCs IO OCBOCHHIO COJEp>KaHUs
OMOJIOTHYECKOTO 00pa30BaAHUSI.

B mporpamme mno Owuonorum (10-11 kmaccel, 06a30BbIi ypOBEHb) pEANTM30BAH MPUHIUI
MIPEEMCTBEHHOCTH B U3yYSHHH OMOJIOTHH, OJiarofaps 4eMy B HEW IPOCMAaTPHUBAETCS HAIIPABICHHOCTh Ha
pa3BUTHE 3HAHUI, CBA3AHHBIX C JOPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALMH JIMYHOCTH, HKOJIOIMUECKOIO MBIIIJICHUS, IPEJICTaBICHUH O 340pOBOM 00pase >KU3HH U
OepeXKHBIM OTHOIIIGHHEM K OKpyXkaromiei mnpupoanoit cpege. [loatomy Hapsgy ¢ u3ydeHUEM
00IIe0MOIOTMYECKIX TEOPHA, a TAK)KE 3HAHUH O CTPOSHHH JKUBBIX CUCTEM Pa3HOIO paHra U CyHIHOCTH
OCHOBHBIX TMPOTEKAIOUIMX B HHUX MPOIECCOB B MPOrpaMMe IO OHOJOTUH YAENEHO BHUMaHUE
WCIIOJIb30BAHUIO TIOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOM >KM3HU VISl PEIICHUs TPUKJIAJHBIX 33/1a4, B TOM
yycne: NpoQUIAKTUKM  HACIEACTBEHHBIX  3a00JI€BaHMI  4YelIOBEeKa, MEIUKO-TE€HETUYECKOTrO
KOHCYJIbTUPOBaHUS, OOOCHOBAHHS SKOJOTHYECKH II€JIeCOO00pa3HOro MOBEACHUS B OKpYKaroIen
MIPUPOJIHOM cpefie, aHaIN3a BIUSHUS X035HCTBEHHOM IESITEIbHOCTH YeJIOBEKA HAa COCTOSIHUE TPUPOIHBIX
Y UCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K IPUKJIAIHON HAPaBIEHHOCTH y4e€OHOI 0 IpeIMeTa
«buonorus» MTPOAUKTOBAHO HEOOXOAMMOCTHIO OOECHEeUeHHUs YCIOBHM Ui pEIIeHUS OIHOW U3
aKTyaJIbHBIX 3aJa4 IIKOJbHOTO OMOJOTHYeCKOro o0pa3oBaHusl, KOTOpas MpearnoiaraeT GopMupoBaHue y
oOydaromuxcsi CHOCOOHOCTH — aaNTUPOBAThCA K M3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT0 MUpa.

buonorus Ha ypoBHE cpeaiHero oouiero o0pa3oBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT
dhopmupoBaHre y 00yJarolmUXCcsl MPEACTaBICHUN O HAYYHOW KapTHHE MUpPA, paclIdpsieT u 00oOmaer
3HAHUA O JKUBOW MpUpoje, €€ OTIWYUTENbHBIX MpPU3HAKAX — YPOBHEBOW OpraHU3aIllMd M SBOJIOIHH,
CO3/1aéT YCJIOBUS JJsi: TO3HAHHUS 3aKOHOB KUBOM MPUPOJbI, (OPMUPOBAaHUS (YHKIIMOHATBHON
TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0e30macHOro oOpasza »KU3HH, SKOJOTHYECKOTO MBIIIICHHUS,
LIEHHOCTHOT'O OTHOILIEHUS K KUBOW MIPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHNE OMOTOTHS UMEET TAK)Ke /TSl pEIICHUs] BOCTIUTATENBHBIX U PA3BUBAIOIINX 3a/1a4
CpemHero oOmero oOpa3oBaHUs, COIMANIM3AIMK oOydaromuxcs. M3yuenne Ouosorun obecreunBacT
ycnoBust Uit GOPMUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET MHTETPALlMU OMOJIOTMUYECKUX 3HAHMM C MPEICTaBICHUSIMH U3
JIPYTUX Y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3MKH, XUMUU U Teorpaduu. HazBaHHbBIE MOIOKEHUS O
npelHa3HauYeHu yuyeOHoro mpeamera «buonorus» coctaBuiIM OCHOBY JJISi ONpPENENIeHUs MOIXO0A0B K
0TOOpY U CTPYKTYPUPOBAHUIO €TO COACPIKAHUS, TIPEJICTABICHHOTO B IpOrpaMMe 1Mo OHOJIOTHH.

OT60p comeprkanus yueOHOTo nipeameTa «buonorus» Ha 6a30BOM YpPOBHE OCYIIIECTBIEH C TO3UIIHIA
KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUHU C KOTOPBHIM 00y4YarOIInecs JOHKHBI OCBOUTh 3HAHUS U
yYMEHHUsI, 3HaUYuMble i1 (HOpMUPOBaHMS OOIIEH KyJIbTYphl, ONpPEAEISIONINE aJeKBATHOE IOBEICHHE
YeNoBeKa B OKPYKaIOIIeH IPUPOTHOM cpelie, BOCTpeOOBaHHBIC B TIOBCETHEBHOM KU3HU U MPAKTUIECKON
nesitenbHOCTH. Ocoboe MECTO B 3TOM cHCTEeMe 3HAHWW 3aHMMAIOT 3JIEMEHTHI COJEp)KaHus, KOTOphIe



CITy’KaT OCHOBOH JiIst (POPMHUPOBAHUS MPEACTABICHUH O COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHE
MUpa U IEHHOCTHBIX OPHEHTALUAX JUYHOCTH, CIHOCOOCTBYIOIIUX TyMaHU3AlMHU OHOJIOTHYECKOrO
oOpa3oBaHUs.

CrtpykTypHpoBaHHe COepKaHUsI yueOHOro MaTepuasa B IporpaMMe Mo OMOJIOTUH OCYILIECTBICHO
¢ y4€TOM IPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTIIMYUTEIHHBIX OCOOEHHOCTSIX KHBOH MPHPOJBL, O €€
YpOBHEBOI OpraHu3aldyd U 3BOJIONUH. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOro mpeamera
«buonorus» BelIENEHbI CIENYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl Hay4HOT O
no3HaHus», «Kierka kak Ouojormueckas cucrema»n, «OpraHu3Mm Kak OHoJOrHYecKas CHCTEMay,
«Cucrema U1 MHOTOOOpa3ue OPraHUYEcKOro MHUpPay, «IBOJIOIMS KXUBOW MPUPOABD, «IKOCHUCTEMBI U
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Henp wusydenust ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00y4aroIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHATIBHONW OpraHU3alliy KUBBIX CUCTEM Pa3HOIr0 paHra
U IproOpeTeHne YMEHHI UCIIOB30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JIEHCTBHI B OTHOIIEHUH 0OBEKTOB
KUBOU MPUPOABI M PEHICHUS Pa3IMUHBIX )KU3HEHHBIX MTPOOIIEM.

JocTikeHne uUenu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM  ypOBHE
o0ecreunBaeTcs peleHueM CIeAYOInX 3a1ay:

OCBOCHHE OOYYaIONIMMHUCS CHUCTEMBbI 3HAHHWH O OHMOJIOTMYECKHX TEOPHSIX, YUCHHSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUjIaX, CIy>KallMX OCHOBOW i (GOPMUPOBAHUSA MPEICTABICHUN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAay4yHOT'O IMO3HAHHs, CTPOCHHH, MHOTOOOpa3uH M
O0COOEHHOCTSIX KHUBBIX CUCTEM PAa3HOT'0 YPOBHSI OpraHU3alluH, BBIJAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOY4YaIOIIMXCS TO3HABATEIbHBIX, WHTEUIEKTYAIbHBIX U  TBOPYECKHX
CIIOCOOHOCTEH B IpoIlecce aHAIM3a JAaHHBIX O MyTAX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISAIOB, HICH U
MOAXOJ0B K U3YUEHHIO KUBBIX CUCTEM PAa3HOT0 YPOBHS OpraHU3allly;

CTaHOBJICHHE Yy oOOyudarolmuxcsi oOIed KyJabTypbl, (YHKIHMOHAJIbHOW IPaMOTHOCTH, pa3BUTHE
YMEHUI OOBSICHITH U OLIEHUBATH SBJICHUSI OKPY)KAIOIIET0 MUPA KUBOU MPUPOABI HA OCHOBAHWUU 3HAHUU
U OTIbITA, MTOJIyYEHHBIX IIPU U3YYEHUU OMOJIOTHUH;

dbopMupoBaHue y 00ydaromuxcss YMEHUI WILTIOCTPUPOBATh 3HAYEHHUE OMOJIOTMYECKUX 3HAHUU B
[IPAKTUYECKON JESITEIbHOCTH 4YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAMIMHCKUX TEXHOJIOTUHA U
arpoOMOTEXHOJIOT HiA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXXKHOCTH IIO3HAHHUS YEJIOBEKOM IKHUBOM IPUPOJIBI,
HE00XOUMOCTH OEpe’KHOI0 OTHOLICHHWS K HeH, COONIOJIeHHs] STHUECKMX HOPM IpH IPOBEACHUU
OMOJIOTMYECKHUX UCCIIEI0BAHUM;

OCO3HaHME IIEHHOCTH OMOJIOIMYECKHX 3HAHUHN [T TIOBBIIIEHHS YPOBHS SKOJIOTMYECKON KYIbTYPHI,
1 GOopMHPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IIPUMEHEHHE TPHUOOPETEHHBIX 3HAHUIM 1 YMEHHI B TOBCEAHEBHOM JKU3HU JJ151 OLIEHKHU ITOCIIEICTBUI
CBOEH J1eATEIbHOCTHU MO0 OTHOILEHUIO K OKPYXKalolllel cpesie, COOCTBEHHOMY 3/10pOBbI0, 00OCHOBAaHUE U
co0utoIeHre Mep NPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpemnero oOmiero oOpa3oBaHus y4ueOHBIM TpeameT «buonorusi»y, m3ydaemblid Ha
0a30BOM ypOBHE, SBJISIETCS 00513aTeIbHBIM YUEOHBIM IPEAMETOM.

Jlnst u3y4yenus Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00111eT0 00pa3oBaHus OTBOAUTCS 68 4acoB:
B 10 kmacce — 34 ygaca (1 gac B Hezeno), B 11 kmacce — 34 yaca (1 yac B Hezento).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsA3b OMOJIOTMM C OOLIECTBEHHBIMH, TEXHHYECKMMU M APYrUMH
€CTEeCTBEHHBIMH HayKaMH, (puiocodueit, 3TUKOH, 3cTeTUKOM 1 ipaBoM. Poiib Grosnoruu B popMupoBaHUH
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTeMa OMOIOrHYECKUX HayK.

Metoapl TO3HaHUS JKUBOW MpHPOAbI (HAOIIOAEHUE, OSKCIEPUMEHT, ONMCAaHHE, W3MEpEHueE,
KJaccuukanus, MOAEIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBIY.

JlabopaTropHble H IpaKTHYecKue padoThbl:

[Tpaktuyeckas padota Ne 1. «/cronb30BaHNe pa3TUUHBIX METOJOB IPH N3YUYECHUH OUOJIOTUIECKUX
OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

Xussle cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust 6uoiaoruu. OTauuue KUBBIX CUCTEM OT
HEOPraHWYECKOU PUPOIBI.

CpoiicTBa 6uocHcTeM M HUX pazHOoOpasue. YPOBHM OpraHHM3alUU OMOCHUCTEM: MOJICKYJISPHBIM,

KJICTOYHEBIH, TKaHCBBIH, OpraHU3MEHHBIMH, MOMYJISIHUOHHO-BUIOBOM, 3KOCHCTEMHBIIN
(6roreoneHOTHYECKHI ), OMOC(EPHBIH.
JdemMoHcTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIC IPU3HAKHU KU3HIY, «YPOBHHU OpraHU3aIUH KUBON TPUPOIBD.

Ob6opynoBanue: moaens mosiekyinsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XUMHUYECKUHN COCTaB KJIETKH. XMMHUECKHUE DJIEMEHThI: MAaKpO3JIEMEHThI, MUKpO3JIeMEHThI. Bona
1 MUHEpaJbHbIE BEILIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHYeCKOro OaiaHca.

benku. CoctaB u cTpoeHHe OelKOB. AMHUHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHumble u
3aMEHUMBIC AMHHOKHUCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYphl OETKOBOW MOJIEKYJIBI
(mepBUYHas, BTOpUYHAs, TPETUYHAs W UYETBEPTHUHAS CTPYKTypa). XUMHUECKHE CBOWCTBAa OEIKOB.
buonoruueckue pyHKuu OEIKOB.

depMeHTHI — Ouosornueckue karanuzatopsl. CTpoeHue hepMeHTa: ak TUBHBIN IIEHTp, CyOCTpaTHas
cnenuduuHocTs. Kodpepmentsl. Butamunsl. OTnnyns ¢epMeHTOB OT HEOPTaHUYECKUX KaTaanu3aToOpPOB.

YrneBoabl: MOHOCaxapuasl (TII0K03a, pubo3a U Ae30KCHpr003a), JUcaxapH bl (caxapo3a, 1aKTo3a)
U ToJiucaxapu bl (Kpaxmall, TIIMKOTeH, 1IeJII0103a). bruonornyeckue pyHKIMY yTIeBOIOB.

Jlununel: Tpurmuuepuabl, Gochorunuabl, crepounsl. ['mapodunbHO-THAPOPOOHBIE CBONCTBA.
buonoruueckue ¢ynkuuu nunuaos. CpaBHEHHE YIJI€BOJOB, OCJIKOB W JIMMKUIOB KaK HCTOYHHUKOB
SHEPTHUH.

Hykneunosbie kucnotel: JJTHK wm PHK. Hykneotuapl — MOHOMEpBI HYKIEHMHOBBIX KHCIIOT.
Crpoenue u gpynkiun JTHK. Crpoenue n pynkunu PHK. Bunet PHK. AT®: crpoenue u pyHkuuu.

Huronorusa — Hayka o kierke. Kinetounas Teopust — npuMep B3auMOAEHCTBUS Uaell U QakToB B
Hay4YHOM MMO3HAHUU. MeTO/ bl U3yUEHUS KIETKH.

Knerka kak nemoctHas »kuBas cucrema. OOIIMe NpHU3HAKK KIETOK: 3aMKHyTas HapyKHas
MeMOpaHa, mosekynsl JJHK kak reHetndeckuii anmapar, cuctema CUHTe3a Oenka.

Tunsl  KJIETOK:  dyKapuoTHYeckas M Ipokapuotuyeckas. OcCOOEHHOCTH  CTPOEHUs
npokapuoTuueckor kierku. Kierounas crenka Oakrtepuil. CTpoeHHE SyKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTENBHOMN, )KUBOTHOW U TPUOHOMN KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKa, TJIHKOKAIUKC, HUX (QYHKIUH.
[Tnasmarndeckas memOpana, €€ cBoiicTBa u pyHkuun. [{luromnazma u e€ opranonasl. OHOMEMOpPAHHBIC
opranouabl kietku: OIIC, ammapar [Nonmpaxu, nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOMABI KIIETKH:
MUTOXOHJIpUH, TIacTHAbL. [IporcxoxaeHne MUTOXOHIpUH U mactua. Bunbel miactua. HememOpannbie
OpPraHoOUbl KJIETKU: PUOOCOMBI, KJIETOYHBIH IEHTP, LEHTPUONH, PECHUYKH, XKIYTUKUA. DyHKIUU
OpPraHouOB KJIETKU. BKitoueHwus.



Snpo — perynasTtopHblii neHTp kieTku. CTpoeHHe sapa: siaepHas 000JI0YKa, KapHOoIIa3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panxnun, K. M. bap.

[unarpammsbl: «PacripeneneHne XMMUYECKUX JJIEMEHTOB B HEKMBOM Npupoie», «Pacrpenenenue
XMMHMYECKHX JIEMEHTOB B KUBOU NPUPOACH.

Tabmuuer u cxemsl: «lleproguueckas TabIUIa XUMUYECKUX JIEMEHTOBY, «CTpOeHHE MOJIEKYJIbI
BOzbI», «buocunres Genka», «CtpoeHue Mosiekyisl Oenka», «CTpoeHue ¢gepmenrtay, «HykienHoBble
kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHue 3yKapuOTUYECKOW KieTKu», «CTpoeHue
KUBOTHOM KIIETKN», «CTpPOCHHME pPACTUTENBHON KIETKH», «CTpOCHHME NPOKAPUOTUYECKOW KIIETKHY,
«CTpoeHue sipa KIETKW», «Y TIeBOAb», «JIUmuasn.

O06opyoBaHue: CBETOBOH MUKPOCKOII, 000py10BaHKE U1 IPOBEICHHs HAOII0ACHUH, U3MEpEHUil,
HKCIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OAKTEpPHATIHHBIX KIETOK.

JlaGopaTropHble H NpaKkTHYecKue padoThbl:

JIaGoparopnast pabora Ne 1. «/3ydeHne KaTaIMTHYECKOW aKTUBHOCTH (DEPMEHTOB (Ha MpHUMEpe
aMMJIa3bl WM KaTayasbl)».

JlaboparopHast padota Ne 2. «3y4eHne CTpOCHHS KICTOK PACTCHUH, )KUBOTHBIX U OaKTEpHid IO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTH KJIETKH.

OOmeH BemiecTB, WM MeTab0IM3M. AcCCUMWIAIUSA (IIACTUYCCKUNA OOMEH) W JTUCCUMMIISALIUAS
(3HEepreTHYecKuii 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Tpoliecca MeTadboau3Ma. Poh 3aKOHOB COXpaHEHUS
BEIIECTB M SHEPIMM B IOHUMaHUU METa00I13Ma.

Turnbr oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIiA. Poib ¢pepMeHTOB B 00MEHE BEIIECTB U
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®otocuntes. CBeroBas u TeMHOBast Pas3bl porocuHTe3a. Peakiun GorocuuTesa. DPPeKTHBHOCTD
¢dorocunTe3a. 3HaueHne (POTOCHHTE3a AJIS J)KU3HU Ha 3emiie. BiausiHue ycnoBuil cpesibl Ha POTOCHHTES U
CTIIOCOOBI IOBBIIIECHHSI €70 MPOJTYKTHBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocuHTe3. XeMOCHUHTE3UpYyIolIe OakTepun. 3Ha4YeHne XeMOCHHTe3a [yl )KU3HU Ha 3eMie.

OHepreTudeckuil oOMeH B KieTKe. PaciieniyieHue BeIIecTB, BbIIEICHHE M aKKyMYyJIUPOBaHHE
SHEpPIuu B KJETKe. DTambl 3HepreTuueckoro oomena. I'nukonus. bposkenue u ero Buasl. Kuciaopognoe
OKHUCJIEHUE, WM KJeToyHoe JAblxaHue. OxucnurenbHoe ¢ocoprinpoanne. IP(HEeKTUBHOCTD
HHEPreTUYecKOro oOMeHa.

Peakuuu marpuunoro cunresa. I'enetnueckas nndopmanus u JHK. Peanuzanus renernueckoit
uHpopmanuu B kietke. ['eHeTnueckuit ko u ero coiicta. TpaHnckpumnius — MaTpuuHblii cuate3 PHK.
Tpancasius — 6uocunTe3 Oenka. Drtamnbl TpaHcasuuu. KogupoBanue aMuHokucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Heknerounsle ¢opmbl xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (/. Y. MBanoBckuit).
OcoOeHHOCTH CTPOEHHUS U )KU3HEHHOTO 1IuKJa BUpYycoB. baktepnodaru. bone3nu pacteHuii, KUBOTHBIX
U 4eJOoBEKa, BbI3bIBaeéMble BUpycaMu. Bupyc unmmyHonedpunurta uenoBeka (BUY) — Bo3Oynurens
CIIMa. OOparHas TpaHCKpUIILMs, peBepTaza W uHTerpasza. llpodunakThka pacnpocTpaHeHHs
BHUPYCHBIX 3a00JIeBaHUH.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsnos, . . iBanoBckui, K. A. Tumupsizes.

Tabmuuer u cxembl: «Tumsl nuTanus», «Metabonusm», «MUTOXOHIPUSA», «IHEPreTUUECKUN
oOMeny, «Xmoporacty, «®orocuntes», «Ctpoenune JJHK», «Ctpoenne u GyHKIIMOHUPOBAHUE TEHAY,
«Cunre3 Oenkay», «I'eHeTnueckuit koay, «Bupyce», «bakrepuodaru», «CTpoeHne U )KU3HEHHBIN UK
Bupyca CIIMN/]a, 6akrepuodaray, «Pemmukanus JJHK».

Ob6opynoBanue: moaenu-anmnkanuu «Yapoenue JHK u tpanckpunuusy, «buocunres 6enkay,
«CTtpoeHue KieTkn», Moaensb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KnetouHslif UK, WIK )KU3HEHHBIN LUK KieTku. MHTepdaza u mutos. [Iporeccsl, npoTekaromnme
B nHTepdase. Pernkanus — peakuust marpuanoro cuaresa JJHK. Ctpoenne xpomocom. XpoMocoOMHBIN



Habop — kapuoTun. J{MIUTONIHBIN U TaIUIONIHBIH XpOMOCOMHbIE Ha0Ophl. XpoMaTuibl. Llutonornueckue
OCHOBBI Pa3MHOKECHHS U MHAUBUIYAJILHOTO PAa3BUTHsI OPTaHU3MOB.

Henenue xnerku — muto3. Craaum muto3a. [Ipoueccel, mpoucxonsimue Ha pasHbIX CTagusX
MUTO3a. BHOIOrn4ecKuii CMBICII MUTO34.

[Tporpammupyemasi rudeib KJIETKU — aloITO3.

@opMbl Pa3MHOXKEHHUSI OPraHU3MOB: Oecrioyioe M Io0J0BOe. Buupl 0ecnosoro pa3MHOXKEHHUS:
JeTICHHE HAJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME, BEreTaTHBHOE
pa3MHOKeHHE. MICKycCTBEHHOE KIIOHUPOBAHNUE OPIaHU3MOB, €r0 3HaYCHUE VISl CEICKIUU.

[TosoBOE pa3MHOXKEHNUE, €70 OTIIMYUSA OT OECIOIOTO.

Meiio3. Craguu meriosa. [Iporieccel, mporucxosinye Ha cTaausx Meiosa. [loBenenre XxpoMocoM B
Mmeno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE MEN03a.

I'ameTorenes — mpouecc oOpa30BaHUS IOJOBBIX KIETOK Yy JKUBOTHBIX. [lojioBbIE Kene3bl:
CEMEHHMKU U AnYHUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — FaMeT (CIiepMaTo30u/], SHIEKIETKaA)
— cnepmaroreHe3 U oBoreHe3. (OCOOCHHOCTH CTpOEHHs SANHLEKIETOK M  CIIEPMAaTO30UIIOB.
OmnonorBopenue. Ilaprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BHUTHE (IMOpHOTEHE3). ITarlbl
SMOPHOHAILHOTO PAa3BUTUSl Yy MO3BOHOYHBIX JKMBOTHBIX: IPOOJECHHE, TacTpYISIHsA, OpraHOTeHE3.
[ToctamOpuoHanpHOE  pa3BUTHE. THIBI [OCTAIMOPHOHAIBHOTO  Pa3BUTHS: IpPsIMOE, HENpsSIMOoe
(ImunHOYHOE). BiusiHue cpesipl Ha pa3BUTHE OPraHU3MOB, (DAKTOPbI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOZCTBa.

Poct u pasButue pactreHuil. OHTOreHE3 IBETKOBOIO pPACTEHUS: CTPOEHUE CEMEHM, CTaguu
pa3BUTHS.

JdemMoHcTpanum:

Tabmuupel u cxembl: «®DOpMbl Pa3MHOXKEHUS OPraHU3MOBY», «J/IBOHHOE OIUIOAOTBOPEHHUE Y
[BETKOBBIX pacTeHui», «BereratnBHOE pa3MHOXXEHHE pacTeHUil», «/lenmenue kietku OaxTepuiiy,
«CTpoeHME MOJIOBBIX KIETOK», «CTpoeHne xpomocomsl», «Knerounsii nukm», «Pemmukanusa JTHK»,
«Mwuro3», «Menosz», «IIpsmoe u Henpsamoe pa3Butue», «I ' ameToreHe3 y MICKOIUTAOLINX U YEIIOBEKay,
«OCHOBHBIE CTaIMM OHTOI'CHE3a.

O6opynoBaHue:  MHKPOCKOI,  MuUKpompenaparbl  «CHepMaro30uabl  MIJIEKOIUTAIOLIETO»,
«Slilnexnerka MiEKonuTaromero», «KapuokuHe3 B KIETKaX KOpEIIKAa JIyKa», MarHUTHash MOJEIIb-
anmutukanus «Jlenenne kinetkny», moaens JJHK, monens meradaznoit XxpoMoCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopaTtopHas pabota Ne 3. «HabmrogeHue MuTo3a B KIIETKaX KOHYMKA KOPEITKa JTyKa Ha TOTOBBIX
MUKpOIpenaparax.

Jlabopatopnas pabora No 4. «M3yueHue CTpPOECHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

IIpenmer u 3anaun reHeTHkd. VicTopus pa3BUTHSA T€HETHKH. PoJib IUTONOTHUM U SMOPUOJIOTUH B
CTAaHOBJICHUHM TeHeTHKHU. Bkian poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETHUKU. MeTobl
TeHEeTUKH (TMOPUAONIOTMYECKUM, LUTOTeHETUYECKUH, MOJEKYIIpHO-TeHeTHuYeckuii). (OCHOBHBIE
reHEeTUYECKUE TIOHATHUS. | eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIUBAHUM.

3aKOHOMEPHOCTH HaclieI0BaHMsI MPU3HAKOB, ycTaHoBieHHbIe I'. Menaenem. MonorubpuaHoe
CKpelllMBaHKe. 3aKOH eTuH000pa3usi rTHOpUI0B MepBOro nokoneHus. [lpaBuno qoMuHupoBaHus. 3aKOH
pacileIIeHHs] IPU3HAKoB. [ 'nmores3a unctorsl ramet. [loiHOE 1 HENOJIHOE TOMUHUPOBAHUE.

Juru6puiHoe ckpenuBaHye. 3aKOH HE3aBUCUMOT0 HaclieJ0BaHUs MPpU3HAKoB. [{utorenernyeckue
OCHOBBI ~ JUTMOPUAHOTO  CKpEUIMBaHMA.  AHaJu3Mpyloliee  ckpemuBaHue.  Mcnonb3oBaHue
aHAJIM3HUPYIOIIETO CKPEIIUBaHUS JIJIs ONpe/ieJIeHHsI TEHOTHIIa OCOOH.

CueruieHHOe HacienoBaHue Npu3HakoB. PaGora T. Moprana mo cuemjieHHOMY HacielIO0BaHMIO
reHoB. HapyIienue cremnienus TeHOB B pe3yJIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHasl TEOpUsl HACIEICTBEHHOCTHU. | eHeTHUeCKHe KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIpeNeNeHUe Ioja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHsbI€ U reTeporaMeTHbIe Opraiu3Mbl. HacnenoBanue mpu3HakoB, CLEMJIEHHBIX C ITOJIOM.

N3meHunBoCTh. BHAbl M3MEHYMBOCTU: HEHACIIEACTBEHHas M HacleACTBeHHasd. Ponb cpeasl B
HEHACJIEJICTBEHHOW  M3MEHUYMBOCTH.  XapaKkTepUCTHUKa  MOAU(PUKALMOHHOW  HM3MEHUMBOCTH.



Bapuanuonsslii psa v BapuanuvoHHas KpuBas. Hopma peakunum npusHaka. KonnmdecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAN(PUKALMOHHON U3MEHYHBOCTH.

HacnencTeenHnasi, Wi TeHOTUIMYECKAst, K3MEHYMBOCTh. KOMOMHATHBHASI U3BMEHYMBOCTE. Melio3 u
MOJIOBOM TIPOIIECC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTallMOHHAasT W3MEHYHUBOCTbD.
Knaccudukanuss myranuii: TreHHbIE, XPOMOCOMHBIC, T€HOMHbIe. YacToTa M NPUYMHBI MYTalUH.
Mytarennple (akTopbl. 3aKOH TOMOJIOTHYECKHMX pPSIOB B HACJIEICTBeHHOW wu3MeHunBoctd H. U.
Basunosa.

BuesaepHas HacIeCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka 4enoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOABI TI'E€HETHKU YEJIOBEKA:
TreHEAIOTUYECKU, OJIM3HEIOBBIN, [IMTOTCHETHICCKUN, OMOXUMHUUYECKHUHN, MOJIEKYISIPHO-T€HETHYCCKHM.
CoBpeMEHHOE ONpPEJEIEHUE T€HOTHIA: IOJHOTEHOMHOE CEKBEHHMPOBAHUE, T'€HOTHUIIMPOBAHUE, B TOM
yucine ¢ nomoulsio [1I[P-ananu3za. Hacnencrsennsie 3a001eBaHus YyeloBeKa: TeHHbIe 00JIe3HH, 00JIe3HU
C HACJIEJICTBEHHON MPEIpacioyioKEeHHOCThIO, XpOMOCOMHBIE 00sie3HU. CoOMaTHYEeCKUE U T'eHEepaTUBHBIC
mytauud. CTBoJIOBBIE KIETKU. [IpyUHIMIIBI 310poBOro 00pa3a >KU3HU, NUArHOCTUKU, MPO(UIAKTUKU U
JIeYeHHs TeHETUYECKUX Oosie3Hel. MeqUKO-TeHeTHUECKOe KOHCYIBbTUPOBaHUE. 3HAUYCHHE MEAULIMHCKON
TeHETUKH B MPEAOTBPAILICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHUI Yell0BeKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecopckuii,
H. U. BaBuios.

Tabnuis! U cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €T0 IMTOT€HETHYECKass OCHOBaY», «3aKOH
paciieryicHusT ¥ €ro IUTOTEHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TaMmeTy», «JlurunbpumHoe
CKpELIMBaHUE, «lJuronoruyeckue - OCHOBBI ~ JUTHOPUIAHOTO  CKPEIIMBAHHS, «Meiio3»,
«B3auMoelicTBUE AJUIENIbHBIX T'€HOB», «l'€HETHYeCKHE KapThl PACTEHUM, >KUBOTHBIX W YEJIOBEKay,
«['eneTuka nonay, «3aKOHOMEPHOCTH HACJIEIOBAHMUS, CLIEINIEHHOIO ¢ ITOJIOM», «KapHuoTuIisl yenoBeka u
KUBOTHBIX», «BUIbl M3MEHUUBOCTHY, «Moau(uKalnoHHass U3MEHIMBOCThY», «HacnemoBanue pesyc-
bakTopay, «I'eHeTuka rpymn KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

Ob6opynoBanue:  Moxenu-anmiaukauuu — «MoHoruOpunHoe — ckpemuBanue»,  «HenomHoe
JOMUHUpOBaHUE», «JlurnbpuaHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHUKPOCKON U
MuKkpomnpenapar «Jpo3zogpuna» (Hopma, MyTanuu (GOpMbl KpbUIbEB U OKPAacKu Teja), repdapuil «I'opox
ITIOCEBHOM.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Jlaboparopuass padora Ne 5. «M3ydeHuwe pe3ynbTaTOB MOHOTHOPUIHOTO U AUTUOPUTHOTO
CKpeNIMBaHus Y AP030(UITbI Ha TOTOBBIX MUKPOIIPEapaTax.

JlaboparopHass pabora No 6. «M3yueHue MOAMQPHUKAIMOHHON H3MEHUHMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHast pabota Ne 7. «AHanu3 MyTanuil y Apo30Q bl Ha TOTOBBIX MUKPOIIpenapaTaxy.

[IpakTuueckast padota Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U MPoIIecC. 3apoKICHUE CeNIeKITMU 1 joMecTukaius. Yuenue H. Y. BaBuiioa
O MEHTpPaxX NPOUCXOXKIEHUS U MHOrooOpaszus KyJIbTYPHBIX pacTeHHil. L[eHTpbl mpoucxXoxkIaeHus
JOMAIITHUX KXUBOTHBIX. COPT, MOpoJia, IITaMM.

CoBpeMeHHbIE METOIbI ceNeKIInU. MacCoBBI U MHIUBUIYaTbHBIA OTOOPHI B CENEKIIMN PACTEHUN
u kuBOTHBIX. OreHKa dKcTephepa. bIM3KOpoICTBEHHOE CKpenuBaHue — MHOpUAWHT. YucTas JTUHUS.
CkpenuBaHue 4YMCTHIX JWHUK. ['ereposuc, wnu rubpuaHas cuna. HepolcTBeHHOE CKpelIMBaHUE —
ayropunuHr. OtnanéHHas rulOpuauzanus u e€ ycnexu. VcKycCTBeHHBI MyTareHe3 M IOJIy4eHUe
MOJIMIIIOUOB. JJOCTHKEHUS CENIEKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oOTpaciab NPOM3BOACTBA. ['€HHas HWHXXEHEpUsA. OTanbl CO3JdaHUA
pexombunanTHoit JIHK u TpaHcrenHbix opranuzMoB. Knetounas wmxeHepus. KieTouHble KylIbTypBHI.
MUuKpOKIIOHAIBHOE Pa3MHOKEHHE pacTeHui. KnonupoBanue BBICOKOTIPOTYKTHBHBIX
CENIbCKOXO3SICTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKUE W dTHYecKHe mpodieMbl. MO — reHeTHuecku
MOAUGUIIUPOBAHHBIE OPTAHU3MEI.

JleMoHcTpanuu:

IToprpetsr: H. 1. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.



Tabmuier u cxeMbl: kapta «L{eHTpBI TPOUCXOKACHHUSI U MHOTOOOpa3us KyJIbTYPHBIX PAacTEHUI,
«IToponpl TOMaNTHUX J>KUBOTHBIX», «CopTa KyJIBTYpHBIX pacTeHui», «OTnanéHHas TuOpuaN3aIusy,
«Pabotel akamemuka M. ®@. VMBanoBay, «l[lomummonausy, «O0beKTh OHOTEXHONOrUNY, «KieTodHbie
KYJIbTYPHI ¥ KJIOHHpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH IJI0JI0OB U KOPHEIUIOAOB AUKUX (JOPM M KYIBTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlaGopaTopHblie U MPAKTHYECKHE PA0OTHI:

Okckypcusi «OCHOBHBIE METOJBI W JOCTHIKCHHS CEJICKIIMA PpAcTeHWW M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHITUIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATENLHBIN YU4AaCTOK, B TETUTMYHOE XO3SICTBO,
J1a00paTOPUIO arPOYHUBEPCHUTETA UIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJTIOIIMOHHAS ONOJIOTHS.

[Ipennocsliku BO3HUKHOBEHUS 3BOJIIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOpUsS U €€ MECTO B
Ouosioruu. BiusiHue 5BOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CupnerenbcTBa 3BoJtouud. [laneoHTosornueckue: MocieI0BaTebHOCTh IOSIBICHHUS BUIOB B
[AJICOHTOJIOTMYECKOI JIeTonucH, iepexoinble popmbl. buoreorpaduueckue: CX0ACTBO U pasnuuue GpayH
1 (JIOp MaTEpPUKOB U OCTPOBOB.

DOMOpHOJIOrMYECKUE: CXOACTBA M pa3jinuusg SMOPHOHOB pa3HbIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTMYHbIE, PYAUMEHTApHbIE OPraHbl, aTaBU3MBI.
MonekyaspHO-OMOXMMUYECKHUE:  CXOJICTBO  MEXAaHM3MOB  HACJEACTBEHHOCTM M OCHOBHBIX
MeTabOIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. [lapsuna. IIpeanoceuiky BO3HMKHOBEHMs JapBUHU3MA. JIBOKylne
CWJIbI 3BOJIOLUUU BUAOB 10 JlapBuHY (M30BITOYHOE PAa3sMHOXKEHUE IPU OTPAaHUUYEHHOCTHU PECYPCOB,
HeolpeaeséHHasi U3MEHYUBOCTb, 60pb0a 3a CyILeCTBOBAaHHE, ECTECTBEHHBIH 0TOOP).

Cunrernueckast Teopus 3Bosonnu (CTI) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynanus kak eqMHUIA BUA U 3BOJIIOLUY.

JBwxynme cuibl ((hakTopbl) SBONIONMMA BUAOB B TNpUpoAe. MyTalMOHHBIA MpPOIECC |
KOMOMHATHBHAsA U3MEHUMBOCTh. [lonysiiinoHHbIe BOJIHBI U ipeid reHoB. M3omsiuus 1 MUrpamus.

EctectBeHHbI 0TOOp — HanpaBisomui pakTop 3BooLnnd. DOpMBI €CTECTBEHHOTO 0TOOpA.

[TprucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yiabTarT sBoiouuu. [IpuMepsl mpucrnocoOieHuit y
OopraHu3MoB. ApomMop(]o3bl U UINOATATITAIINH.

Bun u  BunmooOpazoBanme. Kpurepun Buga. OcHoOBHble (QOpPMBI  BUA000pa30BaHMUS:
reorpauyeckoe, IK0JI0rH4ecKoe.

MakposBomtoniust.  PopMmbl  3BOMIONMU:  (puseTHyeckas, JAMBEPreHTHAs, KOHBEpPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[IponcxoxaeHne OT HeCNEeUUaIU3UPOBaHHBIX INpeakoB. IIporpeccupyromas crenuanusanus.
AnlanTuBHas paauanus.

JdemoHncTpanum:

[optpertsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, ©.
Mromnep, A. H. Cesepuios.

Tabmuipl u cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apOibIlIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy», «Popmbl 00pbOBl 3a cyliecTBOBaHHE», «EcTecTBeHHBIH 0TOOPY,
«MHoroo0pasue copToB pacTeHuil», «MHoroo0Opasue TMOpoOJ KUBOTHBIX», «llomymsiumy,
«MyTanMoHHasi W3MEHYMBOCTB», «ApoMopdo3sl», «Manoanantauumy, «OOmas aereHepanus»,
«/IBmwxymue cuiibl 3Bomonuny, «Kaprta-cxema mapripyra nyremectBus Y. [lapsuna», «bopnbda 3a
cymectBoBaHue», «llpucnocobieHHocTh opraHusmMoBy», «l'eorpaduueckoe BHI000pa30BaHHEY,
«DKOJIOTUYECKOE BUI000pa30BaHUEN.

ObopynoBaHue: KOJJIEKIMS HACEKOMBIX C pa3IMYHBIMHU TUIIAMH OKPACKH, HA0OP IJIOJIOB U CEMSIH,
kosutekuust «lIpuMepsl 3alUTHBIX MPUCTOCOOIEHUN Y )KMBOTHBIX», MOJIeTb «OCHOBHBIE HANPaBIECHUS
HBOJIIOLIUMY, 00BEMHAsA MOJIeNIb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIXY.

buoreorpaguueckas kapta mMupa, KoyuieKius «PopMbl COXPaHHOCTH MCKOMAEMBIX KUBOTHBIX U
pacteHuii», Mozaens anmumkanus «llepekpéct XxpoMocoM», BiaxHble mnpenaparbl «Pa3zButne



HaceKoMoroy, «Pa3BuTue IATYyIIKNY, MUKponpenapar «/pozoduna» (Hopma, MmyTamuu GOpMbI KPHLTHEB
1 OKpPacKH TeJa).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJIOTHUESCKOMY KPUTEPHUION.

JlaboparopHast pabota Ne 2. «OnucaHue mpucrocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIHLHOTO
XapakTepay.

Tema 2. Bo3HukHOBeHHE M pa3BUTHE KU3HU Ha 3eMie.

JloHayuHbIe IPEJICTABICHUS O 3apOKICHUH KU3HU. HayuHble THoTe3sl BO3HUKHOBEHUS JKU3HU Ha
3emiie: abuoreHes ¥ maHCIepMUsl. XUMHUYECKas SBOFOINS. AOHMOTCHHBIN CHHTE3 OPTaHUYECKUX BEIICCTB
U3 HEOPraHUYEeCKNX. DKCIEePUMEHTAIbHOE MOITBEPKICHUE XUMUYECKOM 3Botonnu. HavanbHble 3Tamnbl
Oouosnornuyeckoii sBomouuu. I[wumoresa PHK-mupa. @opmupoBanume MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE NPOTOKJIETKH. [lepBble KiIeTkH M uX 3Bojouua. POpMUPOBAHHME OCHOBHBIX TPYIII
YKUBBIX OPTaHU3MOB.

PazBuTue xu3Hu Ha 3emiie 1o 3pam u nepuojaM. Karapxeil. Apxeickas U mpoTepo30icKas 3phbl.
[Taneosoiickass 3pa u e€ mNepuOAbl: KEMOPUNCKHIA, OPJOBHKCKUN, CHIYPUHUCKUN, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIMN, MEPMCKHIA.

Me3o30iickas 3pa u €€ Iepuobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickast a3pa u €€ nepuoibl: MajeoreHOBbIA, HEOr€HOBBIN, AaHTPOIIOT€HOBBIHA.

XapakTepucTuKa KiIuMaTa M TEOJOTHYeCKHX TpoieccoB. (OCHOBHBIE OTallbl  3BOJIOIUHI
pPacTUTENTBHOTO U >KUBOTHOTO Mupa. ApomMop¢o3bl y pacTeHUl U >KUBOTHBIX. [losiBIeHHe, pacuBeT u
BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak oTpakeHue 3BONOIUH. OCHOBHBIE CHUCTEMATHUYECKUE TPYIIIIBI
OpraHU3MOB.

DBoIOIUS YeloBeKa. AHTPOMOJIOTUS Kak Hayka. Pa3BuTHe mpelncTaBiIeHH O MPOUCXOKIACHUU
yenoBeka. Metoasl u3ydeHUsi aHTpororere3a. CXOJCTBa W pa3ivuuvs 4YeJIOBEKa U IKUBOTHBIX.
CucremaTiyeckoe MoJ0KEHUE YeIOBeKa.

JBwxymme cwibl (dhakTopel) aHTpornoreHe3a. HacnencTBeHHass H3MEHYUBOCTh U €CTECTBEHHBIH
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHHE OPYAUIl TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJUU U BETBU IBOJIIOIIMU YEJIOBEKA: aBCTpATIONUTEKH, UeraoBek ymenbiid, YernoBek
NpAMOXOJAIIMNA, YeloBeKk HeaHIepTanbCKui, YemoBek pazyMHbld. Haxoaku MCKOMaeMbIX OCTAaTKOB,
BpeMs CYIIECTBOBaHUSA, 00JIaCTh paclpoCTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHsI.

UYenoBeueckre pacbl. OCHOBHbIE OOIBIINE pachl: €BPOMEOUAHAs (€Bpasuiickas), HErpo-
aBCTpaJIOUIHAS (’xBaTopHaNIbHAN), MOHTOJIOWTHAS (azuarcko-aMepUKaHCKas). Yepthl
MPHUCTIOCOOJICHHOCTH TPEACTaBUTENEH UYeIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHHS. ETUHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHncTpanum:

[Moptpetsr: @. Pean, JI. Tlactep, A. U1. Onapun, C. Mumep, I'. FOpwu, Y. JlapBuH.

Tabmuie! u cxemsl: «Bo3HukHOoBeHHe COIHEYHON CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO MHUPay,
«PactutenbHas kieTka», «KuotHas kietrkay, «I[Ipokaprornueckas kietka», «CoBpeMeHHas cucTemMa
OpraHMYecKOro Mupay», «CpaBHEHHE aHATOMUYECKUX YEepT CTPOCHHsS YelIOBEKa M 4YelIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MECTa TMAJCOHTOJOTUYECKHX HAXOJOK MPEJAKOB COBPEMEHHOI'O YEJIOBEKAY,
«/IpeBHelimue moau», «JpeBHue moan», «llepBbsie COBpeMEHHBIE 0N, «HelI0BeUeCKHe pachi».

Ob6opynoBanue: myisiku «[Iporcxoxaenne denoBeka» (OIOCThI aBCTPAIOMUTEKA, MUTEKAHTPOIIA,
HeaH/IepTaliblia, KPOMAaHbOHIIA), CICTIKU HJIM N300paKeHUSI KAMEHHBIX OPYAHii TepBOOBITHOTO YelIOBEKa
(kaMHH-4YOTITIEPHI, pyOMIIa, CKpeba), reoXpoHOoJoTHIecKas Tabauia, KOJUIeKIusa «@opMbl COXpaHHOCTH
HCKOIIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlabGoparopHble U NpaKkTUYecKue padoThbl:

[Ipaktuueckass padora Ne 1. «M3ydeHuwe HCKOMAaEMbIX OCTATKOB PACTEHHM M IKUBOTHBIX B
KOJUIEKIIHSX .

OKCKypcusi «IBOJIOIUS OpraHUYecKoro mupa Ha 3emie» (B €CTECTBEHHO-HAYUHBIM WIH
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl U OKpPY:KAKIIAS cpeaa.

DKoJIOTHsSl KaKk HayKa. 3alaud M pa3fenbl dKOJIOTMH. MeToAbl 3KOJIOTMYECKUX HCCIIEIO0BAHMIMA.
DKOJOTrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenbl 0OMTaHUS OPTraHU3MOB: BOJHAS, HA36MHO-BO3/IYIIIHAS, IOUYBEHHAsI, BHYTPHOPTaHU3MEHHAs.

Oxonornueckue  daktopel. Kimaccudukamus  sKosorudeckux  (GakTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOreHHbIe. J[efiCTBHE SKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AOGuoTtndeckre (GakToOphl: CBET, TeMmIeparypa, BiaaxHocTb. Doronepuoausm. IlpucnocobneHus
OpPTraHU3MOB K JICHCTBHIO aONOTHYECKHX (paKTOPOB. BHoIOrnuecKkne puTMel.

buornueckue ¢akroppl. Buabl OMoTHYECKUX B3aMMOACHCTBUIA: KOHKYPEHIIUS, XUITHHUYECTBO,
cumOuo3 u ero Qopmel. IlapasutusMm, Koomepamnus, MyTyaau3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaxJIeOHMYECTBO). AMEHCAIM3M, HEUTpalIu3M. 3HaueHUE OWOTHYCCKHUX B3aUMOACHCTBUN IS
CYIIECTBOBAHUS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH Nomynsauud. OCHOBHBIE MOKa3aTeNd MOMYJISIUN: YUCIEHHOCTD,
IUIOTHOCTb, POXKAaEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanus. JIMHaMUKa YUCICHHOCTHU MOIMYJISIUN U €€
perynsnus.

JdemMoHcTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, 3. I'ekkensb.

Tabmuupel u cxembl: kapra «lIpuponnbeie 30HBI 3emnn», «Cpenbl OOMTaHUS OPraHU3MOBY,
«Dotonepuoanzmy, «llomymsamaumny, «3aKOHOMEPHOCTH POCTa YHCIECHHOCTU MOMYJISIUU HMH(Y30pUU-
Tydenbkny, «[lumesbie nenm».

JlabGopaTropHble H NpaKTHYecKue padoThbl:

Jlabopatopuas pabora Ne 3. «Mopdonoruueckne OCOOCHHOCTH PACTEHHH M3 Pa3HBIX MECT
OoOUTaHU.

JIaGoparophas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[IpakTuueckas padota Ne 2. «[loacuér mIOTHOCTH MOMYJNIALMNA Pa3HBIX BUIOB PACTCHUI».

Tema 4. CooO1iecTBa U IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBo opranu3smMoB — OuoreHo3. CTpyKTypbl OHMOIIEHO3a: BHIOBasi, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunbl-nomMmuHanTel. CBsI3U B OHOLIEHO3E.

Okosnorudeckre cuctembl (dkocuctemsbl). llonstue 00 »dKkocucteMe U OHUOreoleHO3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI KOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, peaylneHTsl. KpyroBopor
BEIIECTB U MOTOK HHEPrUM B 3KocucreMe. Tpoduyeckue (MUIIEBBIE) YPOBHU dKOCUCTeMBI. [lurieBnie
nenu 1 cetd. OCHOBHBIE TIOKA3aTeNN SKOCHCTEMBI: OMoMacca, MpoyKIus. DKOJOTHUECKUE TUPAMHUIBL:
MPOAYKIMH, YUCICHHOCTH, OMoMacchl. CBOMCTBA HIKOCUCTEM: YCTOMUMBOCTb, CAMOPETYJISALUS, Pa3BUTHE.
Cyxkueccus.

[IpuponHble  3KOCHCTEMBI. OJKOCHCTEMBI 03€p M  peK. OKOCHUCTeMa XBOMHOTO WM
[IMPOKOJIMCTBEHHOT O JIeca.

AHTpOINOTreHHbIE  HKOCUCTEMBI. ATPO3KOCHUCTEMBI. YpOo3kocucreMbl. buonormueckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak QaxkTop ycroWuuMBocTH 3KocucteM. CoxpaHeHHE OHOJIOTHYECKOro
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panuipsl, coctaB u cTpykrypa 6uocdepsl. Kuoe
BemecTBO M ero (yHkmuu. OcobeHHOCTH OMocdepbl Kak TIo0aabHOM dKOcHMcTeMbl. [[nHaMuueckoe
paBHOBecHe U 00paTHasl CBs3b B OHocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0OXUMHUUECKHUE ITUKITBI 2JIEMEHTOB (yTiepo/ia, a30Ta). 30HaJIbHOCTh
o6uocepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Omochepe 3emiau. AHTpONOTeHHbIE H3MEHEHHs B Ouocdepe. [nmodanbHbIE
HKOJIOTHYECKHE TPOOITEMBI.

CocymiectBoBaHME MpHpoAbl M uenoBeuyecTBa. CoxpaHeHHe OMOpazHOOOpa3usi Kak OCHOBA
ycroiunBocTH Ouocepsl. OCHOBAa pAalMOHAIBHOTO YIPABJIECHUS TNPUPOAHBIMU pPECypcaMH U HX
UCIoJIb30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnaackwii.

Tabmuuer u cxemsl: «lIumeBsle nenu», «buoneHo3: cocraB M CTPyKTypa», «lIpuponaHsie
coobmecTBay, «llenu nutanusy, «JKxonornyeckas nupamuaay, «buochepa u yenosek», «Ikocucrema
[IMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOMHOTo jeca», «buoleHo3 BomoéMayn, «ATpoLEHO3Y,
«I[IpumepHble aHTPONOTEHHBbIE BO3JEHCTBUA Ha HPUPOAY», «BaxkHeWIne HCTOYHUKU 3arps3HEHUS
BO3/yXa ¥ TPYHTOBBIX Bo1», «[louBa — BaxkHelIast cocTaBisromas onocheps», «DakTopsl Aerpagannu



nouB», «llapHuKoBbIH 3¢pdekT», «DakTopbl pagUOaKTUBHOTO 3arpsi3HeHHst Ouocdepnr», «OOmas
cTpykTypa Ouocdepsi», «PacmpoctpaneHue >xu3Hu B Ouochepe», «O30HOBBINM dKpaH OHOChHEPH»,
«Kpyrosopot yriaepona B 6uochepe», «KpyroBopor azora B mpupoae».

OGopynoBanue: Mopelb-ammuInKanus «Tunudaele OMOIEHO3BI», TepOapuii  «PacTuTenbHBIC
cooOmiecTBay, Koutekuun «buonenosy», «BpenuTenn BakHEHIINX CENbCKOXO3SHCTBEHHBIX KYIBTYP»,
repbapuy M KOJUIEKLIMU PAaCTEHUH M KUBOTHBIX, IPUHAAJIEKAIINE K PA3HBIM KOJOTHYECKUM IpyIIam
oxHoro Buna, Kpacuas xkuura Poccuiickoit @enepannu, n300pakeHUs] OXpaHsAEMbIX BUIOB PACTCHUN U
KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBLI IIO BUOJIOTUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

Cornacno ®I'OC COO, ycraHaBIMBalOTCs TPEOOBAHUS K pE3yIbTaTaM OCBOCHUS 00YYarOIIUMHCS
IPOTpaMM CPEAHEro o0mero oopa3oBaHys: TMYHOCTHBIM, METAIPEAMETHBIM U IIPEIMETHBIM.

JUYHOCTHBIE PE3YJIBTATBI

B cTpyKkType TUYHOCTHBIX PE3yIbTaTOB OCBOEHUS IpeaMeTa «bruonorusy BeIACICHBI CICAYIONUE
COCTABJISIFOIIUE: OCO3HAHUE O0YYAIOIIUMHUCS POCCUUCKOM TPaXAAHCKON UJIEHTUYHOCTH — FTOTOBHOCTHU K
CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTA U CAaMOOTIPEICTICHUIO, HATMYUE MOTHBAIIUU K O0y4CHHUIO OMOJIOTHH,
[[EJICHANIPABIICHHOE Pa3BUTHE BHYTPECHHUX YOEXKJICHUN JTMYHOCTH HAa OCHOBE KJIFOYEBBIX IEHHOCTEH U
HMCTOPUYECKUX TPAJAMIINKI pa3BUTHUS OMOJIOTUYECKOT0 3HAHKS, TOTOBHOCTD U CIIOCOOHOCTh 00YYaIOIIUXCs
PYKOBOJICTBOBaTbCSI B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKaMH, HPUCYIIUMHU
cUCTEME OHMOJIOTMYECKOr0 OO0pa30BaHUs, HAIMYHUE DKOJOTHYECKOTO IPAaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD KUZHEHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHS MpeaMera «bruosorus» MoCTUTaroTCs B €AMHCTBE YICOHOU U
BOCITUTATEIBHOM JACSITEIIBHOCTA B COOTBETCTBUM C TPAAUITMOHHBIMU POCCUHCKUMH COLIMOKYIHTYPHBIMH,
HUCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHSATHIMH B OOILECTBE MpaBWIAMU H
HOPMaMH TIOBEJICHHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOBOCITUTAHUS U CAMOPA3BHUTHS,
pa3BUTUSl BHYTPEHHEH NO3MLMU JMYHOCTH, MAaTPUOTH3MA, YBAXKEHUS K 3aKOHY M IIPABOMOPSIKY,
YEJIIOBEKY TpyJa U CTaplieMy IIOKOJICHUIO, B3aUMHOTO YBaXCHHS, OEpPEKHOr0 OTHOILIECHUS K
KYJIbTYPHOMY HacCJIEAUIO U TPAIULIUSIM MHOTOHALIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae
U OKpY’KaIoIleu cpese.

JIndHOCTHBIE pe3yNabTaThl OCBOCHHS yueOHOro mpeamera «bHOJOTHS» MOIDKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYaromMXcsi PYKOBOJACTBOBATHCS C(HOPMHPOBAHHOW BHYTPCHHEH
MO3UIMEH JTUYHOCTH, CUCTEMOW IICHHOCTHBIX OPHEHTALUW, MO3UTHUBHBIX BHYTPEHHUX YOEKICHMUIA,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM IICHHOCTSIM POCCHUCKOTO OOIIECTBA, pPACHIMPEHUE >KU3HCHHOTO
ONbITa W ONbITa JESITEIBHOCTH B MPOIECCE peaJM3allMd OCHOBHBIX HAIPaBJICHW BOCIHUTATEIbLHON
JIeITEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMU O0YYaIOIIErocsi KaK aKTMBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH, YBaKEHHE 3aKOHA U TTPABOTIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIeATEIHHOCTH MIPH CO3/IaHUU YUEOHBIX IPOEKTOB, PELICHUH
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJTHEHUN OMOJIOTUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3HIIMIO MO OTHOIICHHIO K SIBJICHUSM COBPEMEHHOM
JKU3HU U 00BICHSTE €€;

YMEHHE YYUTHIBaTh B CBOMX JEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHMBHOTO B3aUMOJAEHCTBUSA
JFOJIeN C Pa3HbIMU YOEKIECHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B MTPOLIECCE COBMECTHOTO BHITIOTHEHHS YU€OHBIX, TO3HABATEILHBIX
U WCCJIENOBATENbCKUX 3a7a4, YBAXUTEIHLHOTO OTHOIIEHUS K MHEHHUIO ONMOHEHTOB MPU OOCYXICHUHU
CHOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaKIaHCKON MICHTHYHOCTH, TATPUOTH3MA, YBAKECHUSI K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTH Iiepea PoauHoM, TOpAOCTH 3a CBOM Kpail, cBOO PoinHy, CBOM S3BIK U
KYJIbTYpY, MPOIIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K TMPUPOJHOMY HACIHEOUI0O M MaMATHUKAM MOPUPOABI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKyCCTBE, CTIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILICHHMBATh BKJIAJ] POCCHUCKUX Y4YEHBIX B CTAaHOBIEHHE W pPa3BUTHE OUOJOTHH,
MMOHUMAaHUS 3HAYEHUsI OMOJIOTHH B TMO3HAHUU 3aKOHOB MPHUPOBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
o01ecTBa;

uaeiHas yoekI€HHOCTh, TOTOBHOCTD K CY)K€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 33 €T0

Cyns0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyAylIero;

OTBETCTBEHHOE OTHOILIIEHHE K CBOUM POJUTENSAM, CO3JAHUIO CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHATHS IEHHOCTEW CeMEeHON ®U3HU B COOTBETCTBHUH C TPAIUIUsAIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAy4HOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE SYMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMJICHHE MPOSBIATH KauecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢pusnueckoro BocnUTAHHSA, (POPMHMPOBAHHUA KYJLTYPbl 30POBbSi U 3MOLHMOHAJIBHOIO
0J1aronoJryyus:

MOHMMAaHWE W peaTu3alus 370pOBOro W Oe3o0macHOro obpa3a >KWM3HH (370pOBOE IMUTAHUE,
COONIOICHNE THUTMEHWYECKHX TMpaBWJI U HOPM, COaTaHCHPOBAHHBIA PEXKUM 3aHITHUM U OTHABIXA,
peryisipHas puU3HUYECKash aKTUBHOCTH), OCPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHUMAaHUE IEHHOCTH MPaBWJI WHIUBUIYAJIBHOTO W KOJUIEKTUBHOTO O€30MacHOTO MOBEJICHUS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HaHUE MOCJIEICTBHUI U HEMIPUATHUS BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aAJIKOTOJIsI, HAPKOTUKOB,
KYpeHHUs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJIOTIO0HE;

TOTOBHOCTh K AaKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOW M COIMAIbHOM HaNpaBlIeHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITEILHO BBIMOIHATH TAKYIO ACSTEIbHOCTD;

WHTEpEC K pa3iudHbiM chepamM MpoPecCHOHANBHON JESITeITbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP Oynyiiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHHIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

9KOJIOTUYECKH I€7Ie€CO00pa3HOE OTHOIIEHUE K MPUPOJIe KaK UCTOUHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyIIECTBOBAHUS,

TIOBBIIICHUE YPOBHS DKOJIOTHYECKON KYJIbTYPhI: TPHOOpPETEHNE OMBbITAa TUTAHUPOBAHUSI TIOCTYITKOB
1 OIICHKU WX BO3MOXHBIX MOCJIEICTBUI JIJIS1 OKPYKAIOILEH CPEIbl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIOCOOHOCTh MCIONB30BaTh MpHOOpeTaecMble MPU U3YUYEHUU OMOJOTUU 3HAHUS U YMEHHs TpU
perieHUu TpoOeM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOJOMOIB30BaHUEM (COOJIIOICHHE TIPABIII
MOBEJICHUsI B MPUPOJIC, HAMPABIECHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCUCTEMAX, OXpPaHy BHUIOB,
IKOCUCTEM, OoChephl);

AKTUBHOE HENpPUATHE NEHCTBUM, MPUHOCALIMX BpE OKPYKAKOIIEH NPUPOIHON cpene, yMEHHe
MIPOTHO3UPOBATh HEOJATONPHUATHBIE HKOJIOTHYECKHUE TIOCIEACTBUSA MPEANPUHUMAEMBIX JEUCTBUH U
MpeA0TBpaIIaTh UX;

HaJU4YMe PA3BUTOTO IKOJIOTHYECKOTO MBIIIICHHUS, DKOJIOTHIECKOUN KYIBTYPHI, OTBITA IEATETEHOCTH
AKOJIOTUYECKOM  HANpaBJIICHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCS HMMH B  IIO3HABAaTEJIbHOM,
KOMMYHUKATUBHOW M COIIMATBHOM MPAKTHKE, TOTOBHOCTU K yYYaCTHIO B MPAKTUUYECKOU ACSATEIHHOCTH
AKOJIOTUYECKON HAIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayK{ ¥ OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JUAJIOTE KYJIBTYp, CIIOCOOCTBYIOMIETO OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIbTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YMTATENIbCKOM KYJIbTYpPbI KaK CPEJICTBA B3aUMOJIEHCTBUS MEXKY
JIIOJIBMH U TIO3HAHKS MUPA;



MOHMMaHWe crnenupuKd OHOJIOTMM KaK HayKd, OCO3HaHUS e€ poimu B (HOPMUPOBAHHU
paIMOHATFHOTO HAYYHOTO MBIIUICHHSI, CO3IaHUH IIEJIOCTHOTO MPEICTABICHHSI 00 OKPYXKAIOIIEM MHpE
KaK O €IMHCTBE MPUPOJIbI, YeJIOBEKa 1 00IIECTBa, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U peLICHUN
po0JIeM COXPaHEHUS IPHUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJISi COBPEMEHHOW IUBUIM3AIMK: 00ecrieueHHs] HOBOTO
YPOBHSI Pa3BUTUS MEIUIUHBI, CO3JaHUE NEPCHCKTHBHBIX OHOTEXHOJOTHH, CHOCOOHBIX peIIaTh
pecypcHbIe TPOOJIEMBI Pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTEH BBIXO/A U3 TI00ATBHBIX IKOJIOTHUECKUX
npobieM M oOecledyeHus Tepexoja K YCTOWYMBOMY DPa3BHUTHIO, PAMOHAIBHOMY HCIIOJIb30BAHHIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B TIOJYYCHHUU OHMOJIOTMYECKMX 3HAHUM B IEJISIX MOBBIIMICHUS 001
KYJIBTYpBI, €CTECTBEHHO-HAyYHON IPaMOTHOCTH, KaK COCTaBHOW YacTH ()yHKIMOHAJIBHON IPaMOTHOCTH
oOy4Jaronuxcs, GopMHUPYEMOM MPU U3YICHUU OMOJIOTHH;

MOHMMAaHKE CYIIHOCTH METO/I0B IMIO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CTIOCOOHOCTH
UCIIOJIB30BaTh IOJIydacMble 3HAHHS IS aHaM3a M OOBSICHEHHS SBJICHUIH OKpYKAIOIIEr0 MHpa |
MPOUCXOJANINX B HEM M3MEHEHUH, yMEHHE AenaTh 00OCHOBAHHBIC 3aKJIOUYEHHUS HAa OCHOBE HAayYHBIX
(haKTOB M UMEIOIIUXCS JTAHHBIX C EIBIO TIOJIYYCHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIEHO MCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS U PEHICHUs MpoOJieM B
peabHBIX KU3HCHHBIX CUTYAIUsX;

OCO3HAaHME LEHHOCTH HAyYHOW JESITEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH IPOEKTHYIO U
UCCIIEIOBATEIBCKYIO JESTEIbHOCTh MHUBHUIYaIbHO U B TPYIIIIC;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPA30BaHMIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHU B COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHS Y4eOHOT0 npeaMeTa «bruoaorusy» BKIIOYAI0T: 3HAaUUMBbIe
s (OpPMHPOBAHHMS MHPOBO33PCHUS OOYUAIOIMIUXCS  MEXIUCIUIUIMHAPHBIC  (MEXKIIPEIMETHBIC)
OOIIeHAYYHbIE MOHATHS, OTPAXKAIOIINE IEIOCTHOCTh HAYUYHON KapTHUHBI MHpPa U CHEHU(PUKY METOJIOB
MO3HAHUS, UCTIOIh3YEMbBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBJICHUE, MIPOIECC, CHCTEMA,
HAy4YHBI (aKT, IPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCeloBaHue, HaOI0eHHe,
U3MEpEeHUe, OKCICPUMEHT W JAPYruX), YHHUBEpCAIbHBIC YyUeOHBIC JeHCTBUS (TIO3HABATEIbHBIC,
KOMMYHHKATHUBHBIC, pETYJISITHBHBIE), oOecneunBaromye GopMupoBanue GyHKIIMOHATHHONW TPAMOTHOCTH
U COIMAIILHOW KOMITETEHIIMU OOYJaIONIUXCsl, CIIOCOOHOCTh OOYYAIOIIUXCS MCIOIh30BaTh OCBOCHHBIC
MEXIUCHUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCalbHbIE Yy4yeOHbIE JCHCTBHS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHUS MPOTPaMMBI CpPEeIHEro o0IIero oO6pa3oBaHUs JOTKHBI
OTpaXkaTh:

OBiaieHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 0a3oBbI€e JJOrHYECKHE JeHCTBUA:

CaMOCTOSITENTLHO (POPMYIUPOBATH U AKTYyaIM3UPOBATh POOIIEMY, pacCMaTPpHUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TIPU OCBOCHUHM 3HAHWHA TPHUEMBI JIOTUYECKOTO MBINIICHHUS (aHaM3a, CUHTE3a,
CpaBHEHUs, Kiaccu(uKauu, 0000IIeH ), PACKPbIBATh CMBICT OMOJIOTHYECKHUX MOHATHH (BBIACIATH HX
XapaKTepHbIC TPU3HAKH, YCTAHABJIUBATH CBSI3U C IPYTHMH ITOHSATHSIMH ),

OTIPEICTIATh LENU JeSTEILHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHH UX JOCTHXKEHHUS, COOTHOCHUTH
PE3YIIbTAThI NEATSIIEHOCTH C TTOCTABJICHHBIMH TEIISIMH,

HCIOJIb30BaTh OMOJOTHYECKHUE MTOHATHS ISl O0bsICHEHUS (DAKTOB U SBIICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYXKACHHS (MHIYKTHBHBIC, NEAYKTHBHBIC, 10 AHAJIOTHH), BBIIBIIATH
3aKOHOMEPHOCTH ¥ TPOTUBOPEYHS B pPaCCMATPUBAEMBIX SIBICHUAX, (OPMYIHUPOBATH BBIBOABI H
3aKJIFOYEHUS,;

MPUMEHSITh CXEMHO-MOJICNIbHBIE CPEJICTBA JUIsl TPEJICTABICHUS CYIIECTBEHHBIX CBS3CH W
OTHOIIIEHWH B W3y4aeMbIX OWOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEYH PA3HOTO poOa,
BBISIBJICHHBIX B PA3JTUYHBIX WH(OPMAIMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEHICHUS TPOOJEMBI ¢ y4ETOM aHAIM3a WUMEIONIUXCS MAaTePHAIBHBIX M
HeMaTepUaIbHBIX PECypCOB;



BHOCUTb KOPPEKTHUBHI B JESATEIBHOCTb, OLICHUBATh COOTBETCTBHUE PE3YJbTATOB LESM, OLIEHUBATD
PHUCKH TIOCTIEACTBUMN JACATEIHHOCTH,

KOOPIWHUPOBATh M  BBIIOJNHATH pPab0OTy B  YCIOBUSX PEAIBHOTO, BHUPTYaJIbHOTO W
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIeM.

2) 0a30BBIe HCCJIEN0BATEIbCKHE NEeHCTBHS:

BIIQJICTh HABBIKAMHU y4eOHO-UCCIICJIOBATEILCKONM H TMPOCKTHOW JESITeIbHOCTH, HABBIKAMU
paspenieHus npooeM, CIoCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEIILHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB [TO3HAHMUS;

WCIIONBb30BaTh PA3JIMYHBIE BHJBI JEATCIBHOCTH I10 IIOJYyYEHHIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, TIPEOOPA30BAHUIO ¥ TPUMECHECHUIO B YYEOHBIX CUTYAIUSAX, B TOM YUCJIEC TIPH CO3TaHUU
Y4€OHBIX ¥ COLUATBLHBIX TPOCKTOB;

(dbopMUpOBaTh HAYYHBIH THUIN MBIIUICHHS, BIIAJAETh HAYYHOW TEPMUHOJOTHEH, KIIOYCBBIMU
MOHATHSIMM U METOIAMH;

CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIC 33/1a4U B 00pa30BATEIILHON JIESTETHPHOCTH U )KHU3HECHHBIX
CUTYaIHsIX;

BBISIBIIATh NTPUYMHHO-CJICJACTBEHHBIC CBA3U U aKTyaJIM3UPOBATh 3a/1auy, BBIABUTATH THIIOTE3Yy €&
pellleHrs, HaXOAWUTh apryMEHTHI AJi1 JOKa3aTelbCTBA CBOUX YTBEP)KICHUH, 3aJaBaTh MapaMeTphl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEUICHHs 3aJlayd Pe3yJbTaThl, KPDUTHUUECKU OLIEHHWBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISTh IICJICHANIPABIICHHBIM IMOUCK TIEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
npodeccCuoHaNBHYIO Cpeay;

YMETh MMEPEHOCUTH 3HAHUS B NTO3HABATEIIBHYIO U TIPAKTHUYECKYIO 00JIACTH KU3HEACSITCILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 PA3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, IIPEAJiaraTh OPUTMHAIIBHBIE MTOX0/IbI U PEIICHHUS, CTABUTh MPOOIEMBbI 1
3a/1a4d, JOMYCKAIOILIUE albTePHATUBHbBIC PEIICHHUS.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3NUYHBIX UCTOYHHKAX WH(pOpMaIUU (TEKCTe yueOHOro mocolus, HayqyHO-
MOMYJIIPHOM JIUTEpaType, OMOJIOTUUECKUX CIIOBApsIX U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanmu3upoBaTh MHPOPMAIMIO PA3IMYHBIX BUIOB U (OPM MpEeACTaBICHUS, KPUTHUECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;

(hopMyIHpOBaTh 3aMPOCHI U IPUMEHSTH Pa3IMYHbIE METOBI PU MMOUCKE U 0OTOOPE OMOTOTHYECKON
nH(popMaIuu, He0OOXOAUMON ISl BBITIOTHEHUS YIeOHBIX 3a/1a4;

MpHOOpeTaTh  OMBIT  HCIOJB30BaHUS ~ HWH()OPMALNMOHHO-KOMMYHHUKATHBHBIX  TEXHOIOTHUH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCITOJIH30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENTHO BBHIOMPATh ONTUMANBbHYIO (JOpMY MpeACcTaBIeHUS OMOIOTUYECKON HH(OpMALIUN
(cxeMbl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U IPYTroe);

WCIOJIb30BaTh HAYUHBIH SI3bIK B KQUECTBE CPEJICTBA MPH padoTe ¢ OMomorndeckoil MHpOpMaImeii:
MPUMEHATh XUMHUYECKHE, PU3HMUYECKUE U MATEMATHUYECKUE 3HAKKU U CUMBOJIBI, (hOPMYJIbI, a00OpeBUATYpY,
HOMEHKJIATypY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BIIQJIETh HABBIKAMH PACIIO3HABAHUS W 3aIIUTHl MHGOpMAIUH, HHPOPMAIIMOHHONW 0€30MacHOCTH
JINIHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) oOmenne:

OCYIIECTBJISITh KOMMYHHMKAIIUM BO BCeX cdepax >KU3HU, aKTUBHO Y4YacCTBOBaTh B JHAJIOTE WU
JTUCKYCCUU TI0 CYHIECTBY 00CYXkaaeMoil Tembl (yMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATH CYXKIICHUS
OTHOCHUTEIILHO BBITIOJIHEHHSI TIPEIJIaraeMoi 3aJ1a4u, yYUTHIBATh HHTEPECHI U COTIIACOBAHHOCTH TO3HITHI
IPYTUX YYACTHUKOB JTUAJIOTA WM TUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHBIE CPEACTBA OOINCHUS, MOHWMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYyallud, yMeTh CMSr4athb KOH(QIHUKTBI U BECTH
MIEPErOBOPHI;



BJIAJIETh Pa3IUYHBIMH crioco0amMu OOLICHUS M B3aMMOJACUCTBHS, MOHUMATh HAMEPEHHS APYTHX
JOJIEH, MPOSIBIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM dopme (hopMynnpoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAA 1eSITeJIbHOCTD:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYILECTBA KOMAHIHON U UHIUBUAYATbHONU paOOTHI IPU PEIICHUU
Ouosiornyeckoii mpoOsieMbl, OOOCHOBBIBAaTH HEOOXOAWMOCTh TPUMEHEHHUS TPYNIOBBIX (QOpM
B3aMMO/ICHCTBUS MPU PEeLICHUH Y4eOHOM 3a/1a4H;

BBIOMPAaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUH € Y4€TOM OOIIMX MHTEPECOB H
BO3MOXKHOCTEH KaKJI0TO YJeHa KOJUIEKTHBA;

IIPUHUMATD 1IEJI COBMECTHOMN 1€ATEIBbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH AEUCTBUS 11O €€
JOCTUKEHHUIO: COCTABJIATh IUIAH JIEHCTBUM, paclpeneisTh POad € Y4ETOM MHEHUH YYaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIAJa M KaXKIOTO yYaCTHHKA KOMaHJIbl B OOIIMNA pe3ylabTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

mpejajaraTb HOBBIE IPOEKTHI, OICHUBATh WIAEH C T[O3ULIMWHW HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMMOCTH;

OCYILECTBISTh MO3UTHUBHOE CTPATErMUYECKOE MOBEICHHWE B PA3NIMYHBIX CUTYAIUSAX, MPOSIBISTH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITNATHBHBIM.

OBiajeHne YHMBEPCAIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) camoopranuzanmusi:

UCIOJIb30BaTh OMOJOTHYECKHUE 3HAHUSA IS BBISBICHHS NMPOOJIEM U UX PEIICHUs B )KU3HECHHBIX U
Y4eOHBIX CUTYalHsX;

BHIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHUI I1IeJIeBble M CMBICIOBbIE YCTAHOBKH B CBOUX
JNEUCTBUAX M IIOCTYNKAX MO OTHOIICHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYKaIOIIIUX;

CaMOCTOSITENILHO OCYILLECTBIISITh I03HABATENIbHYIO JESITEIbHOCTD, BBISBISATH IPOOJIEMBI, CTABUTD U
dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON NEATEIBHOCTH U KU3HEHHBIX CUTYAIIMSIX;

CaMOCTOSITENTPHO COCTABIIATh IJIAH PEHICHUS TNPOOJIEMBI C y4ETOM MMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH UM MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CHTYaIIHsIM;

paclIMpsATh paMKU y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOH APYAULIMU B pa3HbIX 00JIacTsIX 3HAHUM,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHUBbI B JI€STEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaJIeTh HaBBIKAMHU I103HABATENbHON pedIeKcHMM Kak OCO3HAaHUS COBEPIIAEMbIX ACHCTBHHA H
MBICIIUTENIbHBIX IPOLECCOB, UX PE3YIbTAaTOB M OCHOBAHMM, MCIOJIb30BAaTh MPUEMBI peQIIEKCHH I
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAIU3€E PE3YNIbTAaTOB JACATEIbHOCTH;

3) npuHATHE cedsl U APYTUX:

MIPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPHU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJloBeKa.

NPEJMETHBIE PE3YJIbTATHI
[IpenmeTrHbie pe3yinbTaThl ocBoeHMsi mporpamMmbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue i yueOHoro npeaMera «buoaorusy HaydHble 3HAHUS, YMEHHS U CIIOCOOBI



JICUCTBUI 10 OCBOEHHUIO, HMHTEPIPETAlMM U MPeoOpa3OBaHMIO 3HAHUHM, BUIBI JEATEIBHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHUSA M NMPUMEHEHHIO 3HAHUW B Pa3NUYHBIX YYEOHBIX CHUTYyallUsiX, a Takke B
peanbHBIX JKU3HEHHBIX CHTYyallUsX, CBSI3aHHBIX ¢ OmoJorueil. B mporpaMme mpeameTHble pe3yabTaThl
MIpe/ICTaBJICHbI 10 ToJjaM 00yUYeHUSI.

[IpeameTHbie pe3ynabTaThl OCBOCHHS yueOHOro mpeamera «buosorus» 6 10 knacce NOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUHU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHbI MHpa M HAYYHOIO
MHUPOBO33PEHUS, O BKJAJE POCCHUICKMX M 3apyOekHbBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH,
(GyHKIIMOHAJIBLHOU IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3aa4;

YMEHHUE pacKpbIBaTh COJIEpKAHHE OMOJIOTWYECKMX TEPMHHOB M TOHATHI: JKU3HB, KIIETKA,
opraHusM, Mera0oin3M (OOMEH BEIIEeCTB M NPEBpPAICHHWE SHEPTHH), TOMEocTa3 (CaMOpeTryIsIus),
YpOBHEBasi OpraHMU3alUs KUBBIX CHUCTEM, CAMOBOCIIPOM3BEJCHUE (PEHpPOIyKIHs), HACICACTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE U3JaraTb OMOJIOTHYECKHE TEOPUH (KJIETOYHAsI, XPOMOCOMHAs, MyTallMOHHAs, IICHTpaJbHAas
JIOTMa MOJIEKYJIsipHOM Ouosiorun), 3akoHbl (I'. Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (o
LIEHTPax MHOrooOpas3usi U IPOUCXOXKIEHUsI KyJIbTypHbIX pactenuit H. V. BaBuiosa), ompenenarsb
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIAJETh METOJaMH HAYYHOTO MO3HAHHS B OMOJIOTHH: HAOJIOJCHHE U ONMCAHHE KUBBIX
CUCTEM, IMPOLIECCOB M SIBICHUN, OpraHM3alus M TMpOBEICHHE OHOJIOTHYECKOro HKCIEPHUMEHTA,
BBIJIBKCHHE TUIIOTE3bI, BBISIBICHUE 3aBHCUMOCTH MEXIY HCCIEIYeMBIMH BEIMYMHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOpUN U 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbl HA OCHOBaHHMHU TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNIATh CYIIECTBEHHBbIC MPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT U SYKApHUOT,
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB, OCOOEHHOCTH NPOIIECCOB: OOMEHa BEUIECTB H
MpeBpalleHus] HHEPruu B KiIEeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 M HSHEPreTH4YecKoro ooOMeHa,
XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOAOTBOPEHHS, PAa3MHOXKCHHUS, HWHAWBUAYAJILHOTO pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHUE IPUMEHSATH TOJTYYCHHBIC 3HAHUS U 00BSICHEHUS! OMOJIOTHYECKUX MPOIIECCOB U SIBJICHUH,
JUI IPUHATHS MTPAKTUUECKUX PELICHUH B MOBCEIHEBHOM JKM3HU C LENbl0 oOecreueHust 0€30MacHOCTH
CBOETO 3I0POBBS M 3JI0POBBSI OKPYXKAIOIIUX JIIOJIEH, COONIONEHUSI HOPM TPaMOTHOTO ITOBEIEHUS B
OKpyKaroliei MNpUpOJHOW cpene, IOHMMAaHHE HEOOXOIUMOCTH HCIOJIb30BAaHUS  JOCTHXKEHHM
COBPEMEHHOW OMOJIOTUN ¥ OMOTEXHOJIOTHI [T PallMOHAILHOTO TIPUPO/IOTIONB30BaHUS;

YMEHHUE pelIaTh 3JIEMEHTApHbIE TeHETUYECKHE 3a/ladd Ha MOHO- M JUTHOpUIHOE CKpELIUBaHUE,
CIICTIJICHHOE HACJIEZIOBaHUE, COCTABIIATH CXEMBbl MOHOTMOPHIHOTO CKPEIIUBAHHS U TPEICKa3aHHs
HaclleI0BaHMsI TPU3HAKOB Y OPraHNU3MOB,;

YMEHHE BBINIOJHSATE JIaDOpaTOPHBIE U MpaKTUYECKUE paboThl, COONIOAATh MpaBuia Ipu padoTe ¢
y4eOHBIM U JIaOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OILEHUBATh MW WHTEPIPETUPOBATh WHPOPMANUIO OHOIOTHYECKOTO
COJIep KaHusl, BKIIIOUYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOUHUKOB (CPEACTBa MaccOBOM
nHpOpMAINY, HAYYHO-TIONYIISIPHBIE MaTepUAIIbl), STHUECKUE aCTIEKThl COBPEMEHHBIX HCCIICOBAHUHA B
OuosIoruy, MeAULIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEeHHs, 000011as OMOIOTHIECKYIO
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO UCIIOIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOSHHs ydeOHOro mpeamera «buomorusi» ¢ 11 kaacce NOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUH O MECTE U POITM OMOJIOTUN B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUpOBAaHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTUHBI MHPa H HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAQJ€ POCCHICKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OHMOJIOTHH,
(YHKIMOHATIBLHON TPAMOTHOCTH YeJIOBEKA ISl PEIICHUs )KU3HEHHBIX 3a]a4;

YMEHHE pacCKpBIBaTh COJAEpKaHUE OHOJOTHYECKUX TEPMHUHOB W TIOHSATHHA: BHI, TMOMYJISIIHS,
reHO(OH/], PBOJIONMS, JBUXKYIIHE CUIbl ((AKTOPBI) SBOJIOLUHU, MPUCHOCOOIEHHOCTh OPraHU3MOB,
BU1000pa30BaHuE, IKOJIOTUYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOTYLIEHThI, KOHCYMEHTBI, pEAYLICHTHI, LIEMTH
MMATaHUS, SKOJIOTUYECKAsl MUpaMuia, OMoreorieHo3, onocdepa;



yYMEHUE H3JaraTh OMOJOTHYECKUE TeopuH (dBoiroimonHast Teopust Y. JlapBuHa, CHHTETHYECKAS
TEOPHs SBOJIONNH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbiieBoro cxojactsa K. M. bapa, uepenoBanus
TJIaBHBIX HarpaBieHuid u myrei sBomoru A. H. CeBeprioBa, yuenus o 6uocdepe B. U. Bepuaackoro),
OTIpECIIATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BIIAJICTh METOJaMH HAYYHOTO MO3HAHUS B OWOJIOTHH: HAOIIOJCHUE U ONMMCAHHE JKHUBBIX
CUCTEM, IMPOLECCOB M SIBICHUN, OpraHu3alus U IpOBeJIeHUE OHOJIOrHYECKOro HKCIEPUMEHTA,
BBIIBIDKCHUE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIIEIYeMBbIMU BEIHMYMHAMH, OOBSICHCHHE
MOJIYYEHHBIX PE3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOpUNH U 3aKOHOB, YMEHHE JENaTh
BBIBOJIBI HA OCHOBAHUH TIOJyYEHHBIX PE3yIbTATOB;

YMEHHE BBIICISATh CYIIECTBEHHbIE NPU3HAKU CTPOCHHUS OHOJOTMYEeCKHX OOBEKTOB: BHJIOB,
MOMYJISIIIAK, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OMOTEOIICHO30B U 3KOCHUCTEM, OCOOECHHOCTH
MPOLIECCOB:  HACJEICTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOrOo  0TOOpa,  BHA000pa3oBaHMS,
MPUCTIOCOOJICHHOCTH OPTraHW3MOB, JIEHCTBUSL IKOJIOTHMUYECKUX (DAaKTOPOB HA OpPraHW3MBI, IMEepeHoca
BEUIECTB M IMOTOKAa JHEPrHMH B DKOCHCTEMaX, AaHTPONOTEHHBIX H3MEHEHUN B HIKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIMIECTB U OMOTCOXMMHUYECKUX IIUKIOB B Onocdepe;

yYMEHHE MPUMEHSTH MOJTyUYSHHbIE 3HAHUS JIs1 O0BSICHEHHS] OMOJIOTHYECKUX MTPOLIECCOB U SBIICHUH,
JUTSL IPUHSTHS. TPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM XKU3HM C IIEJIbIO Oo0ecrieueHus 6€301acHOCTH
CBOETO 3/I0POBbSI U 3JIOPOBbSl OKPYXKAIOIIMX JIIOJIEH, COOJIIOIGHHS HOPM TPaMOTHOTO TMOBEICHUS B
OKpY)XKallIlled TPHUPOTHOW cpene, IMOHUMAHUE HEOOXOIUMOCTH WCIOJB30BaHUS JIOCTH)KCHUMN
COBPEMEHHOM OMOJIOTHH AJISl PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS;

YMEHHE pemarh 3JeMEeHTapHbIe OMOJIOTHYECKUE 33/1a4H, COCTABISATh CXEMBI IIEPEHOCA BEIIECTB H
SHEPTUH B dKocucTeMax (I[enu MUTaHus);

YMEHHE BBITIONHSATE JIA0OPATOPHBIC U MPAKTUICCKUE paOOThI, COONIOAATH MIPAaBHIIA TIPU paboTe C
y4eOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHEC KPHUTHYECKH OIICHMBATh W UWHTEPIPETUPOBATh HMH(DOpPMAIMIO OHUOJIOTHYECKOTO
COJIep>KaHusl, BKIIIOYAIONIYIO TICEBOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOUYHUKOB (CPEICTBA MAacCOBOI
nH(OpMALNY, HAyYHO-TIONMYJSPHBIE MAaTEepHallbl), pacCMaTpUBaTh TJIOO0ANBHBIE OJKOJIOTHYCCKUC
poOJIeMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIEC MUCHMEHHBIE M YCTHBIE COOOIIEeHHs, 000011as OMOIOTHYECKYIO
MH(OPMAIINIO U3 HECKOJIBKUX HCTOUHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHITHBIN anmapaT OUONIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

DL " Beero gggggﬂwm ggﬁtﬁ?‘*eme oGpazoBaTeIbHbIe pecypest
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1 A1Z8R9E
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/L7K105N9Q
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7THSH
4 KusHeneareapbHOCTh KIETKHA 6 https://m.edsoo.ru/W4T1H4X1L
5 PasMHOXEHHE 1 HHANBHAYATEHOE PasBHTHE 5 1 https:/m.eds00.ru/BOM3D1Q40
OpraHU3MOB
6 HacnencTBeHHOCTS 1 H3MEHIHBOCTS 8 1.5 https://m.edsoo.ru/K4Q4P3Z3Y
OpPTraHHU3MOB
7 Cenexui OpraHu3MoB. OCHOBI 3 https://m.eds00.ru/G8F5QOR3K
OHMOTEXHOJIOTHH
8 PesepBHOe Bpems 1 https://m.edsoo.ru/D40108LOS
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



11 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne m/n NpOrpamMmbl Bcero :’(;);:Tp;:ﬂbﬂ“e E;’g::::quKHe o0pa3oBaTejibHbIE PeCypPChI
1 DBOIIOIMOHHAST OMOIOTHS 9 1 https://m.edsoo.ru/R6GOTOB2H
2 ?g;ﬁZKHOBeH“e 11 PASBUTHE JKHHI Ha 9 0.5 https://m.edsoo.ru/YOH2Q3P9A
3 OpranusMbl U OKpy>Karolas cpea 5 1 https://m.edsoo.ru/QOF7W3Q4C
4 Coo00111€ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 https://m.edso00.ru/Z3D9Q3V0S
5 PesepBHOE Bpems 2 https://m.edsoo.ru/POD3V1J6C
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME




INIOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
K
Ne Tema vooKa OAMACCTBO I'zacon I Hara JJleKTPOHHBbIE LU (PPOBHIE
n/n yp Beero OHTPOJIbHbIE PAKTHUCCKME | Lavgenust  06pasoBaTelbHbIE PeCYpPCh
padoThI padoThI
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/L3INSX6G2Y
MeToapl NO3HAHUS KUBOU
npupozsl. [IpakTrueckas pabora
2 No 1 «Mcnionb3oBanue pa3anyHbIX 1 0.5 https://m.edsoo.ru/J3G9X4D7E
METOJIOB IPU U3YUCHUU
OMOJIOTHYECKUX O0OBEKTOBY
3 bronoriieckite CHCTEMEL, 1 https://m.eds00.ru/P6ASWSC2X
MIPOIIECCHI U MX U3YYCHUE
4 Aumireckitit cOCTas wuerku. Bona 1 https://m.edsoo.rs/HOKSAGCIF
U MUHEpaIbHbIE COIU
5 benku. CoctaB u cTpoeHue 6eIKoB 1 https://m.edsoo.ru/Q6J215K1J
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 padora Ne 1 «syuerne 1 0.5 https://m.eds00.ru/PSQ204TOF
KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTamasbl)»
7 VYraeBospl. JInmuas 1 https://m.edsoo.ru/Q8Y8GSJ1B
8 HyxnennoBbie kucnotsl. ATO 1 https://m.edsoo.ru/M1Q8NOYSC
9 Mcropist 1 METOL! 13y eHHs 1 hitps://m.edsoo.r/AOPOEIL6Q
knetku. Kinerouynas Teopus
10 Kuerka kak tex0cTHas KiBas 1 https://m.edsoo.ru/ISBBOY9ZIN
cucTemMa
CTpoeHue 3yKapuoTUYECKON
kietku. JlaboparopHas pabota Ne
11 2 «3ydeHune cTpoeHHsI KIETOK 1 0.5 https://m.edsoo.ru/USC3M3A10

pacTeHui, )KUBOTHBIX, TPHOOB U
OakTepuil oI MUKPOCKOIIOM Ha




TOTOBBIX MUKpOIIpENaparax u ux
OIIUCaHUE»

12
13

OOMeH BeleCTB MM META00IN3M
dortocunTes. XeMOCHHTES

https://m.edsoo.ru/ W3W7F8M9B

https://m.edsoo.ru/E1Z2R009B

14

15

16

DHepreTudeckuii oOMeH

JKU3HEHHEBIN UK KIETKU.
Jenenue kiaeTku. MuTos.
JlaGopaTtopHnast pabota Ne 3
«Habmro1enre MUTO3a B KIIETKAxX
KOHYMKA KOpeIIKa Jiyka Ha
TOTOBBIX MUKpPOIIpEIapaTax»

buocunres 6enka. Peaknus
MaTPUYHOTO CHHTE3a

0.5

https://m.edsoo.ru/H3D3Y6VOH

https://m.edsoo.ru/EOX7D6P5C

https://m.edsoo.ru/E3R8I3D8J

17
18

Tpancisnus — OuocuHTE3 OelKa

Hexknerounsie ¢hopmbl )KU3HH —
BUPYCHI

https://m.edsoo.ru/ESTONSWOH

https://m.edsoo.ru/J3B9G7A8B

19
20

DopMBbI pa3MHOKEHUSI OPTaHU3MOB
Meiios

https://m.edsoo.ru/P7TEOVEVOS
https://m.edsoo.ru/VOS8G3A6W

21

OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
kJ1eToK. OnIo10TBOpEHHE.
JlaGopaTtopHnast padota Ne 4
«M3yueHne cTpoeHUs MOJIOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOTpenaparax»»

0.5

https://m.edsoo.ru/B5SG7Q9N3B

22

23

24

NuauBrunyansHOE pa3BUTHE
OpraHU3MOB

I'eneTnka — Hayka o
HACJIEICTBEHHOCTHU U
NU3MCEHYNBOCTH

3aKOHOMEPHOCTH HACIEAOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
CKpelrBaHue

https://m.edsoo.ru/ASS8WIF2F

https://m.edsoo.ru/E2A4C4GS51

https://m.edsoo.ru/X0T3G9D4X




25

26

JurubpuiHoe CKperuBaHue.
3aKOH HE3aBHCHUMOTO
HaCJIEI0BaHMsI TPU3HAKOB

ClemiecHHOE HAcIeI0BaHHUE
npu3HakoB. JlaboparopHas paboTa
Ne 5 «M3yuenue pe3ysbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpErapaTaxy

0.5

https://m.edsoo.ru/USM0OQOT6M

https://m.edsoo.ru/B3F9A3Y7K

27

T'eneruka nmona. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

https://m.edsoo.ru/F6T4C9V1Z

28

N3MeHUYHnBOCTSE.
HenacnencrBeHHass ”3MEHYUBOCTD.
JlaboparopHas pabota Ne 6.
Nzydenne MmonupukamoHHON
M3MEHYMBOCTH, IOCTPOCHHE
BapHallMIOHHOTO psJia U
BapUALIMOHHON KPUBOM»

0.5

https://m.edsoo.ru/SOLOX1USX

29

30

Hacnencrennas "3MEHYHBOCTb.
JlaGopaTtopnast pabota No 7.
«AHanmu3 MyTalun y 1po30huisl
Ha rOTOBBIX MUKpOIIpenaparax»

I'eneTnka yemoBeka

0.5

https://m.edsoo.ru/X0080Q8M6C

https://m.edsoo.ru/K9JOM1Y4N

31

PesepBHeliit ypok. O600111€HNE TTO
teme «HacneacTBEHHOCTh U
U3MEHYHUBOCTb OPTaHU3MOBY

https://m.edsoo.ru/H2D5SH9X4W

32
33

34

Ceneknus Kak HayKa M IIpoLece
MeTtoabl U JOCTUKEHHUSI CEIIEKIIUU
pacTeHUH 1 KUBOTHBIX
buotexHosorus kak orpacib
MIPOU3BOJICTBA

https://m.edsoo.ru/W9F9POH3Y

https://m.edsoo.ru/D21L.OY6L.3S

https://m.edsoo.ru/Y9Q2W2U4V

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34




11 KUIIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U (pPOBbIE
n/n Tewa ypoxa Bceero Kontpoapnbie  Tlpakruyeckue H3ydYeHUusi 0o0pa3oBaTeSIbHBbIE Pecypchl
padoThI padoThI

1 DBOJIIOLHS U METOBI €€ U3YUEHUS 1 https://m.edsoo.ru/T1A2H0O4W

2 Hcropust passuTus npeacTasienui 1 https://m.edsoo.ru/K4X7N1R3K
00 3BOJIIOLUHT

3 MuUKpO3BOTIOLMS 1 https://m.edsoo.ru/D2U6E3B0Y
[Tomymsius Kak JIeMeHTapHas
eIIMHULIA BUIA U HBOJIOLNH.

4 Jlaboparopuas padora Ne 1 1 0.5 https://m.edsoo.ru/O9U2MSLSH
«CpaBHEHHE BUIOB I10
MOP(}OITOTHIeCKOMY KPUTEPHIO)

5 JIBIDCYIAE CUITB (511EMEHTAPHEIE 1 https:/m.edsoo.ru/ROBSI6ASL
(haKTOpHI) SBOTIOLHH

6 Ecrectaenmniii 0t00p 1 ero 1 https://m.edsoo.ru/H2R2BOKA4P
(bopMbI
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
1 BUJ1I000pa30OBaHMeE.

7 JlaGopatopHnas paborta Ne 2 1 0.5 https://m.edsoo.ru/X2U8Z1K4N
«Omnucanue TpuUCcIoCOOJICHHOCTH
opranusma 1 €€ OTHOCUTEILHOTO
XapakTepa

8 Hanipapexns u myri 1 https://m.edso00.ru/N3BOG3K9D
MaKpO3BOTFOITUN

9 HeoOpatumocTs 3BosIOLINN 1 https://m.edsoo.ru/Z7TH7QS5R9J

10 Vcropus xu3im Ha Semne u 1 https://m.eds00.ru/K2G8W 1Z2W
METOJIbI €€ U3YICHHUS

11 THIOTe3b1 MPOHCX O ACHHNS ACH3HH 1 https://m.edso0.r/U6O4KTWTW
Ha 3emiie

12 Passuue xusnu ua 3ewe no 1 https://m.edso0.ru/K3B9QOH4U

3paM | MepHoIaM




13

OCHOBHBIE 3Tallbl BOIIOLUU
PaCTUTEIBLHOIO U KUBOTHOTO
mupa. [Ipaktiaeckas padora Ne 1
«M3yueHne HCKOMTaeMBbIX OCTaTKOB
pacTeHUl U KUBOTHBIX B
KOJUIEKLIASAX»

0.5

https://m.edsoo0.ru/Q6E3C3W7X

14

15

16

COBpeMCHHaH cucrema
OpraHn4eCcKoro Mmupa

DOBOJIIOLUS YeI0BeKa
(anTpomorenes)

JBwxymie cuibl ((haKTophI)
aHTpoIIoreHesa

https://m.edsoo.ru/G5TOA6UO0G

https://m.edsoo.ru/M2G50Q6F5N

https://m.edsoo.ru/P1HSB7N2Y

17

18

OCHOBHBIE CTAJIMH YBOJIOLUH
4eJI0BEKa

YenoBeueckue pachl U IPUPOHbIE
aJlanTally 4eJoBeKa

https://m.edsoo.ru/D2J2T6Z0L

https://m.edsoo.ru/Y6J6T6R3P

19

PesepBHrlil ypok. O600111eHNE 110
TeMe «BO3HMKHOBEHHE U pa3BUTHE
KHU3HHU Ha 3emMiie»

https://m.edsoo.ru/Z8H8D6MEB

20
21

22

23

DKOJIOTUs Kak HayKa

Cpenpl 0OuMTaHUS U SKOJIOTHYECKHE
(bakTopbl

Abuotnyeckue GpakTopsbl.
JlaGopatopHnas pabora Ne 3.
«Mopdonorudeckre 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT
oburtanusy. JlabopatopHas pabora
Neo 4. «BnusiHMe cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa»

buoTtnueckue paxTopsl

0.5

https://m.edsoo.ru/ W2W7M17Z8Y

https://m.edsoo.ru/A5Q4Z8V1L

https://m.edsoo.ru/FSM2L.3R&S

https://m.edso00.ru/Q9Z3R2Y0Z

24

DKOJIOTHYECKHUE XapaKTEPUCTUKU
nonyisituu. [Ipaktudeckast pabora
No 2 «Iloacuér nmnoTHOCTH
MOMYJISILIUM pa3HbIX BUOB
pacTeHuin»

0.5

https://m.edsoo.ru/H5J8R3NI9P




Coo0bmiecTBa OpraHu3MoOB —

25 1 https://m.edsoo.ru/Z6J8HOGEB
970001 (S)5 (0X]

26 IKOIOTHYECKHE CHCTEMBI 1 https://m.edsoo.ru/LAF7FOR2W
(3x0cucTEMBI)
OCHOBHBIE TIOKa3aTeNH

27 OKOCHCTEMBI KOOI HECKe 1 https://m.eds00.r/G3M3TID20
nupamuibl. CBOMCTBA SKOCHCTEM.
Cyxkueccus

28 IIpuponanbie 3KOCUCTEMBI 1 https://m.edsoo.ru/X9K1X9S61

29 AHTPONIOTr€HHBIE SKOCUCTEMBI 1 https://m.edsoo.ru/PSD2A0F8T

30 buocgepa — rrodarenas 1 https://m.edsoo./M601B3B6R
IKOCHUCTEMA 3eMIIH

31 3AKOHOMEPHOCTH CYILECTBOBAHHS 1 https://m.eds00.ru/G3X3B7GIA
ouochepsr

32 YenoseuecTBO B Onocdepe 3emiu 1 https://m.edsoo.ru/N2Q8H4U71

33 CocyLIeCTBOBAHE NPHPOLbL 1 1 https://m.eds00.ru/Y8Q8X900G
YeJI0OBEYeCTBA
PesepBHblit ypok. O6006111€HNE

34 tembl «Coo0IiecTBa u 1 https://m.edsoo.ru/E6GM1R5V2D
HKOJIOTHUECKHUE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30OBATEJIbHON ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJabTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus

CdopMHpOBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUHU B CUCTEME HAyYHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHbI MUpPa U HAYYHOTO MUPOBO33PEHUS; O BKJIAJE POCCUMCKUX U 3apyOeKHbIX
yUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOM IPAaMOTHOCTH YellOBEKa
JUISL PEILICHUs KU3HEHHBIX 3a7a4

YMeHue pacKpbIBaTh CoJep)KaHHE OMOJOrMYECKUX TEPMUHOB M TOHSTHUIL: KH3HB,
KJIETKa, OpraHu3M; MeTabonu3M (OOMEH BEIIeCTB M MPEBpAlleHHE HHEPIun),
romeocrad (CaMOperyssuus), YpOBHEBas OpraHM3alUsl JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BECHHUE (PEMPOIYKIIHS), HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U
pa3BHTHE

YMmenue wu3naratb  OHOJOrMYecKHe Teopud  (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akoHbl (I. Mennens, T. Moprana, H.1. BaBunoBa) u yuyenus (o
LIEHTPaxX MHOr000pasus U MPOUCX0XKIEHUS KyIbTypHbIX pactenuid H.J. BaBunosa),
OTIPECISATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BNajJieTh METOJaMM HAay4yHOro IO3HaHUS B Ouosioruu (HaOuoleHHe U
ONMCAHUE KUBBIX CHCTEM, IPOLECCOB U SIBICHUMN; OpPraHM3alUs U IPOBEIACHUE
OMOJIOTNYECKOT0 IKCIIEPUMEHTA, BbIIBM)KEHUE TMIIOTE3bl; BBISIBICHUE 3aBUCUMOCTH
MEXIy HCCICIyeMbIMA BEIMYMHAMH, OOBSICHEHHE IIOJYYEHHBIX PE3YJIbTATOB,
HCIOJIb30BaHHBIX HAYYHBIX [TOHATHH, TEOPUH U 3aKOHOB; YMEHHUE JI€JIaTh BHIBO/IBI HA
OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB)

YMeHHE BBIICHATh CYIIECTBEHHBIE IIPU3HAKH BHUPYCOB, KIETOK IPOKAPUOT H
JYKapHOT, OJHOKJICTOYHBIX ¥ MHOTOKIJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB M MPEBpAICHHUs SHEPTHMU B KJETKe, (OTOCHHTE3a,
TUTACTUYECKOTO W JHEPreTHYECKOro OOMEHa, XEMOCHMHTe3a, MHUTO3a, Melo3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHUA, UHIUWBHUIYAJIbHOI'O Pa3sBUTHA opraHusma
(oHTOTCHE3)

YMeHHe MpUMEHATh NOJY4YCHHblE 3HAHUSA JUId OOBACHEHHS OUOJOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JUIS NPUHATHSA MPAKTUYECKUX DPEIICHWH B MOBCEIHEBHOU
KHU3HM B LeIIX obOecredeHus: O€30MacHOCTH CBOETO 30pPOBbS U 3JI0POBbS
OKpY’KalOIIUX JIIOAEH, COOMOAEHN HOPM I'PaMOTHOTO IOBEJEHHS B OKpYXKaroIen
NPUPOJHOM Cpefle; TMOHUMaHHE HEOOXOAMMOCTH WCIOJIb30BAHUS JOCTHIKEHHUM
COBPEMEHHOMN ouonoruu 51 OMOTEXHOIOT U JUTSL palMOHAIIBHOTO
IIPUPOIONOIB30BAHUS

YMmenue peumaTh 3JICMEHTAPHBIC T'CHECTUYCCKUC 3aJa4ud HAa MOHO- U Z[I/IFI/I6pI/II[H06
CKpC€IIMBAHHUE, CICINNICHHOC HACJICAOBAHHE, COCTABJIATH CXEMBI MOHOI‘I/I6pI/I}1HOF0
CKpCIIUMBaHuA IJIA IPCACKa3aHud HACIICAOBAHUA IPU3HAKOB Y OPraHU3MOB

YMeHre BBIOTHATH J1a00paTopHbIe M MPAKTHYECKHE PabOThI, COOI0IATh TpaBUIIa
pu paboTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYOBAHUEM

10

YMeHHe  KpUTMYECKH  OLEHMBaTb W HHTEPHPETHPOBATH  HWH(POPMAIHIO
OMOJIOTMYECKOTO  COJAEP)KAaHUS, BKIIOYAIONIYI0 IICEBJAOHAy4YHblEe 3HAHUS U3
pa3nuyHbIX HCcTOUYHUKOB (CMMU, HayuHO-MOMyNSpHBIE MaTepHalibl); STHUECKUE
aCMeKThl COBPEMEHHBIX UCCIIEJOBaHUM B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTUN

YMeHne co3naBaTh COOCTBEHHBIE MUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 0000mmas

OMOJIOTHYECKYI0  HMH(GOpPMAIMIO U3  HECKOJBKUX  HCTOYHHUKOB, TI'PaMOTHO
WCIOJIb30BaTh NOHATUHHBIN amnmnapar OMoJ0Tuu




11 KJIACC

Ko . o
npoiepﬂeMoro IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30oBaTeIbLHOM
pesyiLTaTa NMPOrpamMMbl cpeHero 001ero 0opa3oBaHus

CdopmupoBaHHOCTH 3HAHUIN O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI
MHUpPa U HAyYHOIO MHPOBO33PEHHUS; O BKJIAJIE POCCHMCKUX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTUH; (DYHKIIMOHAJIFHOW TPAMOTHOCTH 4YeNOoBEeKa IS
pelIeHus KU3HEHHbIX 3a7a4

YMeHHe pacKpbhIBaTh COJEpKaHWE OWOJIOTHYECKUX TEPMUHOB M TOHSTHI: BUI,
MOMYJISIIKSI, TEHO(QOHI, OHBOJIONHMS, JBIKYyIUE CHIBl ((aKTOpBI) 3BOJIIOLUU,
NPUCIIOCOOJICHHOCTh OPraHM3MOB, BHJI000pa30BaHKE, HKOJIOTHYECKHE (HAKTOPHI,
IKOCHCTEMA, MPOAYIICHTHI, KOHCYMEHTHI, PEIYIICHTBI, eI MTUTAHUS, YKOJIOTHICCKAs
nupamuja, OnoreoneHos, onocdepa

YMeHne wu3narath OuoJIoTHMUecKHe Teopuu (dBostornuoHHas teopus Y. JlapBuHa,
CHHTETUYECKass TEOpPHUs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxonctea K.M. bapa, uepenoBanust riaBHbIX HanpaBieHUW W mytei somounn A.H.
CeseprioBa, yuenus o Ouocdepe B.M. Bepuaackoro), ompenensiTe TpaHUIBI HUX
MIPUMEHUMOCTH K KMBBIM CHCTEMaM

YMmenue BJIaACTb MCTOAAMHU HAYYHOI'O IIO3HAHHA B Oounosoruu (Ha6JIIOIIeHI/Ie n
OIIMCAHHUC JKHUBBIX CHUCTCM, IIPOLCCCOB U HBHCHHﬁ; opraHu3anusa U IIPOBCIACHUC
OMOJIOrTYECKOro OKCIICPUMCHTA, BBIABHMIKCHUC T'MIIOTE3bI; BBISBJICHUC 3aBUCHUMOCTU
MCXKAY HUCCICAYECMbIMU BCIWMYHMHAMU, 00BsCHEHHE IMOJIYYCHHBIX PE3YJIbTATOB,
HCII0JIb30BAHHBIX HAaYYHBIX HOH?ITI/II\/JI, TCOpI/Iﬁ 1 3aKOHOB; YMCHHC [CJIaTh BBIBOJbI HaA
OCHOBAHHH IMOJTYYCHHBIX pGSYJ'IBTaTOB)

YMeHue BBIICTSATh CYIIECTBEHHBIC MPU3HAKK CTPOCHHS OHOJOTHYECKHX OOBEKTOB:
BUJIOB, TOIMYJISIUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyLICHTOB, OHMOTEOIEHO30B U
HKOCUCTEM; 0COOEHHOCTH MPOLIECCOB HACIIEACTBEHHON N3MEHUNBOCTH, €CTECTBEHHOTO
otObopa,  BUI000pa30BaHUs,  MPUCIOCOOJIEHHOCTH  OPraHU3MOB,  JICUCTBUS
HKOJIOTMYECKUX (PAKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB M MOTOKA SHEPTrUU B
9KOCUCTEMAX, aHTPOIOICHHBIX U3MEHEHUH B DJKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpPOTa BEUIECTB U OMOT€OXUMHUYECKUX LIUKIIOB B Onochepe

YMeHue NPpUMEHATH [TOJTyYeHHbIe 3HAaHU JJ1s1 00BsICHEHN s OMOJIOTMUECKUX MPOLIECCOB
U SBIICHUH, JUTSI IPUHATHS MPAKTUYECKUX PEIICHUH B MIOBCEIHEBHOW JKU3HU B LENAX
oOecrieyeHnss 0€30MACHOCTU CBOETO 3/I0pPOBbSI U 37J0POBbS OKPYXKAIOLIUX JIIOACH,
COOJIIOIGHUSI HOPM TPAaMOTHOTO TIOBEIEHHS B OKpPYKAIOIIEH NPHUPOAHOH Cpene;
NOHUMaHHE HEOOXOJMMOCTH HCIIOJIb30BAaHMs JTIOCTH)KEHUN COBpPEMEHHOW OMOJIOTMU
JUTSL PAallMOHATBHOTO MTPHPOIOTIONIE30BAHHS

VYmenue pelaTh 3JICMCHTAPHBIC OHOJIOTHYECKHE 3ala4M, COCTaBJIATh CXCMbI IICPECHOCA
BCIICCTB U DHCPI'UH B SKOCUCTCMAX (LICHI/I HI/ITaHI/I}I)

YMeHue BbINOIHATH 1a00paTOPHBIE U MPaKTUYeCKue paboThl, COOII0AATh MpaBuia Ipu
paboTe ¢ yueOHbIM U J1abopaTOpHBIM 000PYJOBAHUEM

YMeHHe KPUTHUECKU OLIEHUBATh M HHTEPIPETUPOBATH HHPOPMAITUIO OMOJIOTHUECKOTO
COZCpIKaHNA, BKIIOYAIOIMIYIO IICCBAOHAYYHBIC 3HAHUSA H3 PA3JIMYHBIX HCTOYHHUKOB
(CMH,  HayyHO-TIONYJISIPHBIC  MaTepHalibl);  pacCMaTpUBaTh  TIJIOOATbHBIC
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHONICHHIO K HHUM
COOCTBEHHYIO MO3UIIUIO
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YMeHue coszaBaTh COOCTBEHHbBIE MUCHbMEHHbIE W YCTHBIE COOOIIEHUs, 0000mIas
OMOJOTHYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIOJIB30BaTh
NOHSATHIHBIN annapaT GMOJI0THU




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buosnorns xak HayKa

1.1

1.2
2
2.1

buonorus — Hayka o xuBoi npupozae. Ponb Ouonoruu B opMUPOBAaHMM COBPEMEHHOM
Hay4yHOW KapTUHBI Mupa. CrucreMa OMOJIOIrMYECKUX HayK

MeTtopl O3HAHUS KUBOU MPHUPOABI (HAOIIOACHHE, YKCIIEPUMEHT, ONKMCaHuE, U3MEPEHUE,
KJaccu(uKaius, MOICTMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX )

JKuBBIe cCTEMBI U X OopraHu3anusa

JXKussie cucrembl (OMOCHCTEMBI) KaK IpeAMET u3ydeHus ouonoruu. CBoicTBa OMOCUCTEM H
UX pazHOOOpas3ue

2.2
3

3.1

VpoBHM  opraHM3anMd  OMOCHCTEM:  MOJEKYJISIPHO-T€HETHYECKUH,  KJIETOYHBIH,
OpraHu3MEHHBIH, MOMYJIALMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOC(hepHBIN

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

XVMMHUYECKUI COCTaB KJIETKH. XMMHUYECKHE JIEMEHTBI: MAaKPO3JIEMEHTBI, MUKPOAJIEMEHTBHI.
Bonma u MuHepanpHble BemectBa. OYHKIMHA BOABI U MUHEPAIbHBIX BELIECTB B KIIETKE.
[ToanepikaHue OCMOTHUYECKOro OajlaHca

3.2

benku. CocraB u cTpoeHue 0elIKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HesameHnMEbIe 1
3aMEHUMbIE AMHHOKHUCIIOTHl. AMWHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpPHI O€IKOBOI
MOJIEKYJIBI (IIepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHYHAS CTPYKTYpa). XUMHUUECKHUE
cBoiicTBa OenkoB. bronornueckue GpyHKINN OEITKOB.

®epmenTbl — Ounosnorndeckue Kartamu3artopbl. CTpoeHue (epMeHTa: aKTHUBHBIA IIEHTP,
cyocrparnas crenuduuHocts. Kodepmentsl. Butamuubel. Ominmuus (EepMEHTOB OT
HEOPraHUYECKUX KaTaIu3aTOPOB

33

34

VYrneBoabl: MOHOCaxapuabl (IJIIOKO3a, pubo3a M Je30Kkcupudo3a), Aucaxapuisl (caxaposa,
JAKTO3a) U TOoJucaxapuibl (Kpaxmai, TJIUKOreH, IeJUTi0103a). buonorndyeckue GpyHKIu
YIJIEBOJOB.

Jlununapl:  Tpurauuepuasl, crepounl, ¢Gocomunuasl. [uapodunbHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckue GpyHkiuu aunuaoB. CpaBHEHHE YITIEBOJOB, OEIKOB U JIMIIH/OB
KaK HCTOYHHKOB DHEPTUU

Hyxkneunossie kucnotel: JIHK n PHK. Hykieotnabsl — MOHOMEpPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue u pynkunu PHK. AT®: crpoenue u gyHKIUU

3.5

I_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKC. Knerounas TCOpHH. MeTtonpl HU3YUCHUSA KIICTOK

3.6

Krnerka kak nenoctHas xuBas cucrema. OOmMe NpuU3HaKkU KJIETOK: 3aMKHYyTasl HapysKHas
memOpaHna, mosiekynbl JIHK kak reHeTnueckuit anmapar, cucTeMa CUHTe3a OeJka

3.7

Tumel KJIETOK: DJyKapuoTHdeckas W mpokapuoTnueckas. (OCOOEHHOCTH CTPOEHHS
npokapuoTuueckor kieTku. Kierounas crenka Oaktepuil. CTpoeHHE SyKapHOTHUECKOU
kJeTKd. OCHOBHBIE OTIIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX (YHKIUH.
[Ina3maruueckas memOpaHa, e€ cBoiicTBa M (GyHKuMU. lluromnmazma U €€ OpraHoHbI.
OnHoMeMOpaHHBIE OpraHOWABI KJIETKH: »HAoruiazmarudeckas cerb (OIIC), anmapat
['onbmxu, auzocombl. IloayaBTOHOMHBIE OpPraHOM[IBI KJIETKH: MUTOXOHJPUH, IUIACTHIBL.
[IponcxoxaeHne MUTOXOHApPUM M miactua. Buael mimactun. HememOpaHHbIE OpraHOMabI
KJIETKH: puOOCOMBI, KJIIETOYHBIN LEHTP, PECHUYKH, )KT'yTUKA. DYHKIIUN OPraHOMIOB KIETKH.
Bxirouenust

3.9
3.10

SAnpo — perynsaTopHelid 1eHTp kieTku. CTpoeHue sipa: suepHas 000104Ka, KaproIula3Ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI

TpaHCHOpT BEIIECTB B KIETKE
Ku3HenesaTenbHOCTh KIETKH




4.1

4.2

OOMeH BeNIeCcTB, UM METab0IM3M. ACCUMUIIATINSA (TNTACTUYECKU OOMEH) ¥ TUCCUMUIISIITIS
(oHEpreTUdeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tporecca MeTabonu3ma. Tumsl oOMeHa
BEIECTB: aBTOTPO(dHBIA M TerepoTpodHbii. Pons depMeHTOB B 0OMEHE BEIIECTB H
MIPEBPAIICHUH SHEPTUU B KIICTKE

®orocunre3. CperoBas u TemHOBas (a3el (oTocuHTe3a. Peaknum QorocuHTe3A.
OddextuBHoCcTh PoTOoCHHTE3a. 3HaUeHUE (HOTOCHMHTE3a Ui KU3HU Ha 3emiie. BrousHue
YCIIOBUH CpeJibl HA POTOCHHTE3 U CIIOCOOBI MOBBIIICHHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHuil.

XeMocuHTe3. XEMOCUHTE3UPYIONIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS JKU3HH Ha
3emuie

4.3

DHepreTudeckuii 0OMEH B KiieTke. PaciernieHre BemecTB, BEICTICHUE U aKKYMYTHPOBAHUE
SHEPruu B KJETKE. DTallbl dJHEPreTHYECKOro ooMena. [mkonu3. BposkeHHe U ero BHIBI.
Kucnopomnoe oxkucieHue, Wik KIETOYHOE JbIXxaHue. DPPEKTUBHOCTh IHEPrETHUECKOTO
oOMmeHa

4.4

4.5

5.1

5.2

Peakiun wmatpuunoro cuHTe3a. ['enernueckas wuHpopmamms u JIHK. Peanuzanus
TeHETUYECKON MHPOpMAaLuu B KJIeTKe. | 'eHeThuyeckuii Ko U ero cBoicTBa. TpaHCKpUIIIUS
— marpuunblii cuaTe3 PHK. Tpancnsamus — OuocunTes 6enka. KoaupoBanue aMHHOKHUCIIOT.
Poub pubocom B ObnocunTe3e OeKa

Hexnerounsie hopmer xu3Hu — BUpychl. VicTopust oTkpbiTHs Bupycos (/.M. iBaHOBCKMIA).
Oco0OeHHOCTH CTPOGHHMS U JKU3HEHCSATeNbHOCTH BUpPycOB. bakrepuodaru. bonesnu
pacTeHMi, >KMBOTHBIX W 4YEJIOBEKAa, BbI3bIBaeMble BUpycamu. Bupyc ummyHoneduumra
yenoBeka (BUY) — Bo3oyaurens CIIM/la. IIpodunaktuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JsieBaHU

Pasmuoxenne n HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

Knerounsnii 1uki, Wi KU3HEHHBIA IUKN KieTkd. WHTepdaza m mmro3. I[Ipomeccsl,
npoTekaronue B uHTepdase. Perumkanus — peakius marpuunoro cuaresa JJHK. Ctpoenue
XpoMOCOM. XPpOMOCOMHBIH HabOp — KapuoTui. JWIMIOWAHBIA W  TarIOWJIHBIN
XpPOMOCOMHBIE Habopbl. XpomaTuibl. LluTonmormueckre OCHOBBI pPa3MHOXKEHUS U
WHJVBHIyaJIbHOTO Pa3BUTHUS OPraHU3MOB.

Jenenne xierkn — Muto3. Craguu Muto3a. [Iponeccsl, mpoucxoasauiue Ha pa3HbIX CTaIusIX
MHUTO3a. BHOJIOrHMYecKHii CMBICT MUTO3a

CDOpMBI Pa3MHOKCHH OPraHU3MOB: 0eCITI0JI0€ | IOJIOBOE. Bugsr 0ecIoI0r0 Pa3MHOKCHU:
JCJIICHUEC HAABOC, IIOYKOBAHWEC OJJHO- 1 MHOT'OKJICTOYHBIX, cn0p006pasoBaHHe, BCIr€TaTUBHOC
Pa3MHOKCHHC. I/ICKYCCTBCHHOC KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC IJIS CCIICKIIUU

5.3

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.
Meiio3. Cramuu wmeitoza. Ilpormeccsl, mpoucxomsime Ha cTagusx Menosa. [loBexpenue
xpomocoM B Mero3e. Kpoccunrosep. bruonornueckuii cMbica 1 3HaY€HUE MeH03a
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5.5

6.1

["amerorenes — mporecc 00pa30BaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX. [1070BBIE JKene3bl:
CEMCHHHUKHU U ANYHUKH. O6p2130BaHI/I€ 1 Pa3sBUTHUC ITOJOBBIX KJICTOK — I'aMCT (CHepMaTOSOI/I}I,
AWIIeKIIeTKa) — crepMaToreHe3 W ooreHe3. OcoOEHHOCTH CTPOEHHS SUIEKIETOK U
criepmaro3ouoB. OmnogorBopeHue. [lapreHorenes

WnauBuayanbHoe pa3BUTHE (OHTOTeHE3). DMOpHUOHAIbHOE pa3BUTHE (AMOpUOTeHe3). DTarbl
SMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: JpoOJeHHE, TacTpyJsius,
opranorere3. IloctomOpuoHampHOE pa3BuTHE. THITBI TIOCTIMOPHUOHAIHHOTO PAa3BUTHSL:
npsMoe, HerpsiMoe (JIMUYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PAaCTEHUs: CTPOCHUE CEMEHH, CTaJIuu
pa3BUTHUSA

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYUBOCTb OPraHN3MOB

IIpeamer u 3amaunm reHeTWKU. VMcTopus pasBUTHS TIeHEeTUKHU. Bkiax poOCCHUCKUX H
3apyOeXHbIX YUYEHBIX B pa3BUTUE T'€HETUKH. MeTonbl TeHeTHUKU (THOPHI0IOTHYECKUM,




UTOTEHETUYECKUM, MOJEKYIspHO-TeHeTndeckuii). OCHOBHBIE T'€HETUYECKUE TIOHSATHUS.
['eneTnyeckas CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMaX CKpPEUIMBAHUM

6.2

6.3

6.4

6.5

6.6

7.1

3aKOHOMEPHOCTH  HAcJIeJJOBaHMsI ~ IPU3HAKOB,  ycTaHOBIeHHble [.  Menzaenem.
MounoruOpunHoe ckpenBaHue. 3aKOH €IMHOOOpa3usi TMOPUIOB IMEPBOTO IMOKOJICHUS.
[TpaBmiio JOMHMHHpOBaHMS. 3aKOH pacIlEIUIEHHs NpPU3HAKOB. I'MIIOTE3a YMCTOTHI raMer.
[TonHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe  CKpemuBaHWE. 3aKOH  HE3aBHCHMOTO  HACJIEJOBAaHUS  IPU3HAKOB.
[{uToreHeTHYeCKre OCHOBBI JUTUOPHUIHOTO CKPEIIMBAHUA. AHATU3UPYIOLIee CKPEIUBaHuUE.
Mcnonp30BaHne aHAJIM3UPYIOIIETO CKPEIIMBaHMs IS OIIPEIEIEHHsI TEHOTUIIA 0COOU

CL[CHJ'ICHHOC HacJICOJOBAaHHUE IIPHU3HAKOB. Pabora T. MopraHa Mo CHOCINNICHHOMY
HaCJICJOBaHUIO TI'CHOB. HapymeHI/Ie CHCINICHHMA TI'€CHOB B PC3YJIbTAaTC KPOCCHUHTOBEpA.
XpOMOCOMHaSI TCOPHA HACICACTBCHHOCTHU. I'eneTnyeckne KapThl.

I'eneTnka moia. XpOMOCOMHO@ OIIPCACIICHUC I10J1a. AyTOCOMLI M IOJIOBBIC XPOMOCOMBEI.
I'omoraMeTHBIE B TeTepOoraMEeTHLIC OPraHU3MBbI. HaCJ'ICI[OBaHI/Ie IIPHU3HAKOB, CICIINICHHBIX C
I1O0JIOM

M3meHunBOCTb. BUibl N3MEHYMBOCTU: HEHACIICICTBEHHAS U HAacleACTBeHHAas. Poib cpensbl
B HEHACJIEICTBEHHOM N3MEHYNBOCTU. XapaKTepUCTUKA MOIU(UKAIIIOHHON U3MEHUYNBOCTH.
Bapuanvonsslii pax v BapuanmonHas kpusas. Hopma peakuuu nmpusHaka. KonugyecTBeHHbIE
U KaueCTBEHHbIE MpPHU3HAKM M HX HopMa peakuuu. CBoiicTBa MOAM(PUKALMOHHOM
U3MEHYHUBOCTH

Hacnencreennasi, iy reHOTHIIMYECKAsl, U3MEHYMBOCTb. KoMOMHAaTHBHAST U3MEHYMBOCTbD.
Meiio3 ¥ 1TONOBOW MpollecC — OCHOBA KOMOMHATHBHOW H3MEHUMBOCTH. MyTalMOHHas
M3MEHYMBOCTh. Kitaccuukamnusi MyTamuii: TeHHbIE XPOMOCOMHBIC, TeHOMHBIE. YacToTa 1
OpUYMHBL  MyTanuii. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B
HaclieacTseHHou n3menunBoctyd H.M. BasunoBa

I'enetuka uenoBeka. Kapuorun denoBeka. (OCHOBHBIE METOIbl TEHETUKH YEJIOBEKA:
reHeaNornyeckuii, ONU3HEIOBBIA, HUTOT€HETHYEeCKH, OMOXUMUYECKUH, MOJEKYISIPHO-
reHetudeckuii. CoBpeMEHHOE ONpeieJIeHne IeHOTHIIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE,
TEeHOTUIIMPOBaHKE, B TOM uucie ¢ moMoinbto [11[P-ananu3za. Hacnencrsennsie 3a00eBanus
YEJIOBEeKa: TeHHbIE OOJie3HH, OOJE3HM C HACIEICTBEHHONW MPeapacioioKeHHOCTHIO,
xpoMocoMHBbIe Oosie3Hr. CoMaTHYecKue U reHepaTUBHBIE MyTaliu. [[pUHIIUIIBI 370POBOTO
o0pa3a ®Ku3HH, JUATHOCTUKH, TPO(PIIAKTUKH U JICUCHUSI TCHETHUECKUX 0oJie3He. Meanko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUYEHUE MEAUIIMHCKON T€HETUKU B MPEIOTBPAILEHUH
1 JICYCHUH TeHETHYCCKHUX 3a00JICBaHUM YeTOBEeKa

Cenekiusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuns Kak HayKa U IpolLiecc. 3apOKIEHUE CEJIEKIMM U AoMecTukKauus. Yuenune H.M.
BaBuiioBa 0 1eHTpax MPOUCXOXKIEHHUSI U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHui. LleHTpsl
IIPOUCXOXKICHUS JOMAIIHUX XKUBOTHBIX. CopT, mopoja, ITamMm

7.2

7.3

CoBpeMeHHbIE METO/bI CeNeKIMU. MacCoBbI M MHIMBUIYAIbHBIH OTOOpPHI B CENEKLUU
pacteHuii U KUBOTHBIX. OIleHKa 3KcTepbepa. bBIM3KOpOACTBEHHOE CKpelIMBaHHE —
uHOpuauHr. Yuctas nuaus. CKpelMBaHue YMCTHIX JMHUHA. ['ereposuc, umu rubpuaHas
cuna. HeponctBenHoe ckpeniuBanue — ayropuauHr. OtnanéHHas rudpuauzanus u eé
ycnexu. McKycCTBEHHBIN MyTareHe3 U NOJyYeHUE MOJUIUIONAOB. JIOCTHKEHHS CENEKLUN
paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHU3MOB

bruorexHomorus Kak OTpacip NPOW3BOJACTBA. ['€HHAas WHXKEHEpHs. OTalbl CO3aHUA
pexomOuHanTHON JIHK u TpaHcrenusix opranusmos. Kierounas nmxenepus. Kierounsie
KYJBTYpBI. MUKpPOKIOHAIBHOE pa3sMHOXEHHUE pacTeHui. KitonnpoBanue
BBICOKOITPOJYKTHBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U AITHUECKUE
npo6sieMbl. 'MO — reneTndyecki MOAUGHUIIMPOBAHHBIE OPTraHU3MBI
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IIpoBepsieMblii 31€eMEHT COEeP:KAHUSA
DBOJIOLMOHHAS OUOIOTUS

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CaunerenbcTBa 3Bodtonuu. [laneoHTonornueckue: mociae10BaTeIbHOCTh MOSBICHUS BUJIOB B
MAJICOHTOJIOTUYCCKOM JIETOMHCH, TepexoaHbie (opMbl. buoreorpaduveckue: CXOICTBO H
pasnuure gayH U Grop MaTEepUKOB U OCTPOBOB. DMOPUOIOIHUECKUE: CXOJICTBA U PAZITUUMS
SMOpPHUOHOB Pa3HBIX BUIOB IMO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTHYHEIE,
aHaAJIOTUYHbIE, PYJAUMEHTAPHbBIEC OPTaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OHOXUMHYECKHE: CXOJCTBO
MEXaHH3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa00IMYECKUX MMYTEH Y BCEX OPraHU3MOB
OpomouronHas Teopusa Y. lapBuna. [Ipeanocsuiky BO3HUKHOBEHUS TapBUHU3MA. [[BrOKyIHE

CHJIBI JBOJIONUHU BHUIOB 1O JlapBuHY (M30BITOUYHOE pPAa3MHOKEHHE NPU OrPAHUYECHHOCTH
pecypcoB, HeomnpeaenéHHas K3MEHYUBOCTh, O0pb0a 3a CyIIECTBOBAaHHE, ECTECTBEHHBIN 0TOOP)

1.3

1.4

Cunrernueckast teopus sBononnu (CTD) u ocHOBHBIE €€ MOJOXKEHUS. MUKPOIBOIIOLHS.
[Tonynsmus Kak eIMHUIIA BUIA U SBOJIIOLUN

JBwxkynme cuiabl ((akTopsl) HIBOJIONUH BHIOB B HpHUpoje. MyTalMOHHBIN mpouecc M
KOMOMHATHBHAs WM3MEHYMBOCTh. llomynsiuoHHbIe BOJHBI M JApeiid reHoB. M3omsauus u
murpanus. EcrectBeHHbII 0TOOp — HanpaBIstomuid (haxTop sBorormu. Gopmbl €CTECTBEHHOTO
otbopa.

[TprucnocoOIeHHOCTh OPraHU3MOB KakK pe3yibTaT sBoitouuu. [IpuMepsl npucnocoOneHuit y
OpraHu3MoB. ApoMop(03bl U UH0AJANTALUH.

Bun wu BumooOpaszoBanme. Kpurepum Buma. OcHoOBHbIE (QOPMBI  BHA000Pa30BaHUS:
reorpaguueckoe, 3K0JI0rHuecKoe

1.5

2.1

MaxkposBomtonusi. DPopmbl  3BOJIOLUMU:  (puIIeTHYECKas, IUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONIOIUH

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4YHBIE IPEACTABIICHUS O 3apOXKACHUH KU3HU. HaydHbIe THIIOTE3bI BOSHUKHOBEHUS XKU3HU
Ha 3emye: a0HOreHe3 M MNaHCIepMHsa. XHMUYECKas HSBOMIONMA. OKCIEPUMEHTAIbHOE
MOJITBEPXK/ICHUE XUMHUECKOW »3Boitonuu. HavanmpHble 3Tambl OHOIOIMYECKON HBOJIIOLMH.
I'mnoresa PHK-mupa. IlepBeie kieTkun n ux sBomonus. POpMHUpPOBAHME OCHOBHBIX TIPYII
JKUBBIX OPTaHU3MOB

2.2

2.3

Pa3zButue xxu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxeit. Apxeiickas 1 mpoTepo30iicKas 3pbl.
[Taneo3oiickas spa u €€ MepHObl: KEMOPUICKUA, OPJOBUKCKUN, CHITYPUUCKHM, JEBOHCKHM,
KaMEHHOYTOJIbHBIN, IMEpMCKUH. Me3030icKas 3pa M €€ MEpUOAbl: TPUACOBBIM, HOPCKUM,
MEJIOBOM.

KaitHo3oiickas »pa u €€ mnepuoisl: MaJCOTCHOBbIM, HEOTE€HOBBIM, AHTPOIOTE€HOBBIM.
XapakTepucTuKa KiIuMaTa W TEOJOTHYECKHX mporeccoB. OCHOBHBIE ATallbl JBOJIOIUH
pPacCTUTENHHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U KUBOTHBIX. [losBrneHue,
pacUBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

Cucrema OpraHM4eckoro Mupa Kak OTpakeHue 3BOJOUHMH. OCHOBHBIE CHUCTEMAaTHUECKHE
TPYMIBl OPTaHU3MOB
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OBoroMs YeaoBeKa. AHTPOIIONOIHs Kak Hayka. Pa3BuTHe npeacTaBieHuil 0 IPOUCXO0XKIECHUN
yenoBeka. MeTosbl u3yueHus: aHTpornoreHe3a. CxoACcTBa U pa3iMyus 4eJ0BeKa U KUBOTHBIX.
CucremaTueckoe MOJ0KEHUE YEIOBEKA.

JBuxymiue cuibl (hakTopbl) aHTponoreHe3a. HacienctBeHHas ”3MEHYHBOCTh M €CTECTBEHHBIN
oT6op. OO1IEeCTBEHHBINH 00pa3 KU3HHU, U3TOTOBICHHE OPYIUI TPy, MBIIIJICHHE, PEYb

2.5

OCHOBHBIE CTa/IUU U BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPANIONUTEKH, YenoBek ymenbii, Yenosek
npaMmoxosamuii, YenoBek HeanaepTanbCckuil, UemoBek pa3yMHblid. HaxolIkum uckomaembIx




OCTAaHKOB, BPEMsI CYIIIECTBOBaHUS, 00JIACTh pacIpoCTpaHeHUsI, 00BEM TOJIOBHOTO MO3ra, o0pa3
JKU3HU, OpYyAuUs

2.6

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BpoleouHast (eBpazuickasi), HEerpo-
aBCTpaJlouJiHasi  (9KBATOpUAJIbHAS), MOHIOJIOMIHAs  (A3MATCKO-aMepuKaHcKasi). UepTbl
MPUCIIOCOOJICHHOCTH TPEJCTABUTENICH YEIIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBAHHUSL.
EnuncTBO yenoBevyeckux pac. Kputuka pacuzma

3.1

3.2

OpranusMsbl 1 OKpyXkarouiasi cpeaa

DKoJIOTHS KaK HayKa. 3a/laqd U pa3/elibl SKOJOTHH. MeTO/Ibl SKOJIOTUYECKUX HUCCIICIOBAHUM.
Dkosorndeckoe MUpoBo33peHue. Cpeibl 0OMTaHUS OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3IYIIIHAS,
MMOYBEHHAs, BHYTPUOPTaHU3MEHHAS

Okonorudeckre (aktopel. Knaccudukaius dIKOIOTHYECKUX (PAKTOPOB: aOMOTHUYECKHE,
OMOTHYECKHUE U aHTPOIIOTeHHBIE. JleliCTBUE IKOJIOTUIECKHX (haKTOPOB HA OPTaHU3MBI
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Abuotnyeckue GpakTophl: CBET, TeMIepaTypa, BiaxHocTs. @ortonepuoausm. [lpucnocobnenus
OpPTraHU3MOB K JIeHCTBHIO aOMOTHYECKUX (haKTOpPOB. bruonmornueckue puTMbl

buotnueckue akropel. Buabl OMOTHYECKUX B3aMMOACHUCTBUI: KOHKYPEHIIHS, XUITHHYECTBO,
Napa3uTU3M, MyTyaJlu3M, KOMMEHCAIU3M (HaxJIEOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIIU3M,
HeliTpanm3M. 3HayeHne OMOTHYECKUX B3aUMOJCHCTBUU Il CyHIECTBOBAHHS OPTraHM3MOB B
IPUPOJHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCPHUCTUKHU MOITYJIALNH. OCHOBHBIE II0Ka3aTclIn MOITyJIAIHnHn:
YUCJICHHOCTb, IINIOTHOCTb, PpPOXAACMOCTb, CMCPTHOCTb, IIPHUPOCT, MHUIPALHA. HI/IHaMI/IKa
YHCJICHHOCTHU IOIMYJIAIUNA U eé peryisauusa

Coo011ecTBa 1 SKOJIOTHYECKUE CUCTEMBI

Coo0611ecTBO Oprann3mMoB — 6uoreHo3. CTPYKTYpbl OMOIIEHO3a: BU0BAs, IPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbl-noMmuaanTel. CBs3u B OMOIIEHO3€

4.2

4.3

Dkosnoruueckre cuctembl (dkocuctemsl). I[loHarue o0 »3kocucreMe M OHMOTEOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTbl HKOCHCTEMBI: IPOAYLIEHTbI, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopot BemiecTB U MOTOK 3HEPruHM B 3KocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBsie nenu u cetu. OCHOBHBIE IOKAa3aTelM SKOCUCTEMBbI: Ouomacca,
OPOAYKIHUS. DKOJOTHUECKHE MHUPaMMJbL: MPOAYKLUHU, YUCIECHHOCTH, Ouomacchl. CBOMHCTBa
9KOCHCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazputue. Cykueccus

[Ipuponnble 3KOCHCTEMBI. OJKOCHUCTEMBI 03€p U peK. OKocucTeMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE YKOCHCTEMBI. ATPOIKOCHCTEMBL. YpOodkocucTeMbl. buomorndeckoe u
X03sICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (akTop ycTOWYMBOCTH d3KocUCTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie

4.4

4.5

VYuenue B.U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u crpykrypa o6uocdepsl. Kupoe
BemiectBO M ero ¢yHkuuu. OcoOGeHHOCTH Ouocepsl Kak TI00aJbHOW 3KOCHCTEMBI.
JluHamuueckoe paBHOBecHe U oOOparTHas cBsizb B Ouocdepe. KpyroBopoTel BeliecTB u
OMOTe0XUMHUECKUE LIUKJIIBI 3JIEMEHTOB (yIJIepoAa, a30Ta). 30HaJIbHOCTh Onocdepsl. OCHOBHbIE
OMOMBI CyIIN

UenoseuectBo B Omochepe 3emum. AHTpOINOTeHHBIE M3MEHEHUsT B Omocdepe. ['mobanbHbIe
HKOJIOTUYECKUE TTPOOITEMBI.

OcHOBa palMOHAJIBHOTO YIPABIEHUS MPHUPOJHBIMH pecypcaMd M HX HCIIOJIb30BAHHUE.
JlocTrkeHust OMOJIOTHH ¥ OXpaHa MPUPOIbI




YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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