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INOACHUTEJIBHAS 3AIIMCKA

[Tpu pa3paboTke nporpaMmbl IO OUOJIOTUH TEOPETUYECKYIO OCHOBY JJISl ONIPEEIICHHS T0IX0/I0B
K (OPMHPOBAHHUIO COJACPKAHUS ydeOHOro mpeamera «bHONOTHs» COCTaBUIM: KOHIETITYalbHbIC
nonoxenus PI'OC COO o B3auM0o00OyCIOBIECHHOCTH LIEJEH, COACpPKAaHUS, PE3yJIbTaTOB O0yUeHUs U
TpeOOBaHUI K YpPOBHIO IMOATOTOBKH BBITYCKHHUKOB, MOJOXEHHs 00 OOMIMX IENsX W MPUHIUIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odiero oopasosanus B Poccuiickoii
Deneparuy, a TAkKKe MOJOKEHUS O crenn(uke OMOJIOTHH, €€ 3HAUeHUH B MMO3HAHUU KUBOU MPUPOIBI
U o0ecredyeHuH CyIEeCTBOBaHMUs uyesloBeueckoro oOmiecTtBa. COrjacHO Ha3BaHHBIM IOJIOXKEHHUSM,
oTpeJieNIeHbl OCHOBHBIE (DYHKIIUH MPOrpaMMbl IO OMOJIOTUH U €€ CTPYKTypa.

[Tporpamma mo Owonoruu Ha€r MpejcTaBleHHE O LensAX, 00 oOmieil crpareruun oOyueHwHs,
BOCIIUTaHMUS W Pa3BUTUS O0ydYarolIUXCs CpeAcTBaMHu ydyeOHoro npeamera «buonorus», ompenenser
00s13aTeNIbHOE TMPEIMETHOE COAEPIKAaHUE, €ro CTPYKTYpY, pacHpeieiieHHe IO pasjenaM M TeMmawm,
PEKOMEH/1yeMYI0 HOCIIEe0BATEIbHOCTh U3yUeHHs YUeOHOro Marepuana ¢ y4éTOM MEeXIPEeIMETHbIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM 00pa30BaTeNbHOIO IpoLEcca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJaronuxcs.

B nporpamme 1no GMOJIOTHHM TakKe YUYMTHIBAIOTCS TPEOOBaHUS K MIAHUPYEMbIM JIMYHOCTHBIM,
METalpeIMETHBIM U IPEeIMETHbIM pe3yjbTaraM o0ydeHus B (OPMUPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-103HABATEJILHOM A€ATEIbHOCTH/yueOHbIX NeUCTBUI 00yUYaroIuXcs 10 OCBOEHUIO COJIEPKaHuUs
OMOJIOTUYECKOTO 00pa30BaHUSI.

B nporpamme no Owuomorun (10-11 xiaccel, 0a30BbIil ypOBEHb) peaal30BaH MHPHUHLHUII
MIPEEMCTBEHHOCTH B M3Y4YE€HHUU OMOJIOTHMHM, Oiarofaps 4emy B HEW MpOocMaTpUBAETCsl HapaBICHHOCTh
Ha pa3BUTHE 3HAHWUN, CBA3AHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
LEHHOCTHBIX OPHEHTAlUUN JIMYHOCTH, HKOJIOTMYECKOTO MBIIIICHHS, NPEJICTaBICHUNH O 3710pOBOM
o0Opase KU3HU M OEpEeKHBIM OTHOIIEHHWEM K OKpy:Karouied npupojHoil cpexae. [loaromy Hapsgy c
U3y4YEeHHEM 00I11e0MOJOTHYECKUX TEOPUH, a TaK)Ke 3HAHUM O CTPOEHUU JKUBBIX CHUCTEM Pa3HOI0 paHra
U CYIIHOCTH OCHOBHBIX IpPOTEKAIOMMX B HHUX IPOLECCOB B IMpOrpamMme MO OWOJIOTHUH YEIEHO
BHHUMAaHHUE MCIIOJIb30BAHUIO MOJIYYEHHBIX 3HaHUN B MOBCEIHEBHOW KU3HU JUISl PEIICHUS MPUKIIATHBIX
3aja4, B TOM 4ucIIe: NPopUIAKTUKN HACIEICTBEHHBIX 3a00JIeBaHUN YETIOBEKA, MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHHs, OOOCHOBaHMS HKOJIOTUYECKH [EJIeCO0OPa3HOr0 MOBEACHHUS B OKPYKAIOLICH
IIPUPOJIHOM cpene, aHalu3a BIUSHUS XO3AHCTBEHHOW JESITEIBHOCTH YEJIOBEKA HAa COCTOSHUE
IIPUPOJHBIX M HCKYCCTBEHHBIX JKOCUCTEM. YCWIEHME BHHMMAaHUS K IPHUKIAJHON HaNpaBIECHHOCTH
yuyebHoro mnpenmera «bHOJOrHS» NPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIeYeHUs YCIOBHUH s
pelieHns OJHOM M3 aKTyaJlbHBIX 3334 IIKOJBHOTO OHOJOrMYeckoro oOpa3oBaHUs, KOTOpas
npeznonaraer (GpopMHpPOBaHHE Yy OOYYalOIMXCA CIOCOOHOCTH aJalTUPOBAaTbCs K HM3MEHEHUSM
JUHAMHMYHO Pa3BUBAIOLIETOCS] COBPEMEHHOIO MUPA.

buonoruss Ha ypoBHe cpeaHero ooOmiero o0Opa3oBaHus 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (hOpMUpPOBaHHE y 00yUAIOIIMXCSl IPEICTABICHUM 0 HAyYHOW KapTHHE MHpa, paclIupsieT
U 000011aeT 3HaHUS O >)KUBOM MpHUpoJE, €€ OTIIMYUTENIBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3aluu U
HBOJIOIMM, CO3AAaET YyCIOBMA JUIS: TIO3HAHUS 3aKOHOB JKMBOM MpuUponbl, (GOpMHUPOBaHUS
(GYHKIIMOHAIBHON TPaMOTHOCTH, HaBBIKOB 37J0POBOT0 M O€30MacCHOT0 00pasa >KU3HH, IKOJIOTUYECKOTO
MBILIEHHSI, IEHHOCTHOTO OTHOILEHUS K )KUBOW IIPUPOE U YEIOBEKY.
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Bonpiioe 3HaueHue OMONOTHSI MMEET TAKXKe IS PEHICHHUS BOCIMUTATEIHHBIX U Pa3BUBAIOIIMX
3ama4  cpeaHero oO0Imero oO0pa3oBaHMsA, COIMAIM3AaNUK OOydJarommxcs. 3ydeHune Ouonoruu
obecrieunBaeT ycluoBHsl JJis  (OPMUPOBAHUS  HMHTEIUIEKTYyallbHbIX, KOMMYHUKAIMOHHBIX U
WH(POPMAITMOHHBIX HABBIKOB, ICTCTUYCCKOW KYJIBTYPBHI, CIIOCOOCTBYET WHTETPAIMH OMOIOTHYCSCKHX
3HAHUW C TPEACTABICHUSMHU W3 JIPYTHUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (DM3UKH, XUMHH U
reorpadun. HazBaHHbBIE MONOXKEHHS O TPeIHA3HAYCHUH y4eOHOTOo npeaMera « bHomorusy cocTaBuiv
OCHOBY JJisl OINpeAeNieHHs] TMOAXOAOB K OTOOpY U CTPYKTYPHUPOBAaHUIO €ro CoJepKaHus,
MPEJICTABICHHOTO B IPOTpaMMe 10 OHOIOTHH.

Ot60p conepxkanus yueOHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIMHA  KyJIbTYpPOCOOOPA3HOTO TOJXOAa, B COOTBETCTBUU C KOTOPBIM OOYyYaIOLIUECS TOJKHBI
OCBOWThH 3HAHUS M YMEHHS, 3HAUYUMbIC HJis1 (OPMHUPOBAHHUS OOIICH KYJIbTYpBI, ONpPEICISIONINe
aZIcKBaTHOE TIOBEJICHHWE 4YEJOBEKa B OKpYXKalolleH NPUPOJHONW Ccpele, BOCTpeOOBaHHBIE B
MOBCETHEBHON KU3HU M TMPAKTHYECKOU JeATeabHOCTH. Oco0oe MECTO B 3TOH CHUCTEME 3HAHHM
3aHUMAIOT AJIEMEHTHI COZepKaHHsI, KOTOPhIE CIy:KaT OCHOBOH IJIsi (POPMUPOBAHUS MPENCTABICHUNA O
COBPEMEHHOW €CTeCTBEHHO-HAayYHOM KapTHHE MHpa M IEHHOCTHBIX OPHEHTAIUAX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHHU3AIIUH OMOJIOTHUECKOTO 00pa30BaHuUs.

CTpyKTypHpOBaHHE COJECpKaHMS Y4eOHOro MmaTepuaja B MPOTpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM NPHOPUTETHOTO 3HAUYCHUS 3HAHUKA 00 OTIMYHMTEIbHBIX OCOOEHHOCTSIX KUBOM
MPUPOJIBI, O €€ YPOBHEBOUM OpraHU3aIlMi U SBOJTIONUNA. B COOTBETCTBUU C 3TUM B CTPYKTYpe y4eOHOTO
npeaMmetra «buonorus» BBIIENEHBI CIEAYIOIINE COJEp)KaTeIbHbIe JTWHUW: «BHONOrMs Kak Hayka.
Meroapl Hay4yHoro mo3HaHus», «KieTka kak Owuonormyeckas cuctemay, «OpraHusM Kak
Oononornyeckasi cuctemay, «CucteMa W MHOrooOpa3ue OpPraHHYEeCKOTO MHUpPay, «IBOJIIOIUS KUBOU
MPUPOBDY, « IKOCUCTEMBI ¥ PUCYIITUE UM 3aKOHOMEPHOCTH.

enrs wu3yuenuss yueOHOro mnpeamera «buomorus»» Ha 0©6a30BOM ypOBHE — OBJIAJICHUE
00y4JalOIUMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATHLHOW OPTaHM3alUU JKUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne YMEHUI MCIOJb30BaTh ATH 3HAHUS JUISl TPAMOTHBIX JEUCTBHI B OTHOIICHHUH
00BEKTOB )KMBOW PUPOJIBI U PEIICHUS PA3TUIHBIX JKU3HEHHBIX TIPOOIIEM.

HocTmwkenune 1enu wu3ydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE
obecrneunBaeTcs pelieHrueM CIEeIYIOIINX 3a/1a4y:

OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMBbl 3HAHUH O OMOJOTHYECKUX TEOPHSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUIaX, CIyXKaIlUX OCHOBOU A (hOPMUPOBAHUS MPEACTABICHUA O
€CTECTBEHHO-HAYYHOU KapTHHE MHUpPA, O METOJaX HAyYHOTO IMO3HAHUS, CTPOCHUH, MHOTOOOpa3uu u
OCOOCHHOCTSIX JKHUBBIX CHCTEM pPa3HOTO YPOBHS OpTraHM3allM, BBIAAIOIIUXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIICJIOBAHUIX B OHOJIOTHH;

dbopmupoBaHHe y OOyYarOIIMXCsl TIO03HABATEIbHBIX, WHTE/UICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHs B OMOIIOTUU HAYYHBIX B3TJISIOB, HICH U
MOIXO0/I0B K M3YYCHHIO KUBBIX CHCTEM PAa3HOT'O YPOBHS OpraHU3allNM;

CTaHOBJIEHHE y OOydYarommxcsi oOmeld KyInbTyphl, (YHKIIMOHATHHOW TPaAaMOTHOCTH, Pa3BUTHE
YMEHUW OOBSICHATh W OIICHWBATh SIBJICHHUSI OKPY’KAIOIIETO MHUpa XHUBOW TMPHUPOJLI HA OCHOBaHUH
3HAHHWH ¥ OTIbITA, MMOJYYEHHBIX NMPH U3YYCHUH OMOJIOTHH;



dbopMupoBaHUEe Y 00YYAOIINXCS YMEHUN HIUTFOCTPUPOBATH 3HAUYCHUE OMOJOTUYECKUX 3HAHHM B
MPAKTHYECKON JCSITETFHOCTH 4YeJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH U
arpoOHUOTEXHOJIOTHI;

BOCIIUTaHWE YOSKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEJIOBEKOM JKHBOW TIPUPOJIBI,
HEOOXOJMMOCTH OEpeKHOTO OTHOIICHUS K HEH, COONIOEHUS ITUYECKUX HOPM MPHU MPOBEICHHUH
OMOJIOTMYCCKUX HUCCIICAOBAHUIT;

OCO3HAHHE IIEHHOCTU OWOJOTMYECKUX 3HAHWHM [UJIsl TOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJBTYPBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PEHUS,

NPUMEHEHHUE MPHOOPETEHHBIX 3HAHWKM M YMEHHMH B TIOBCEJHEBHOW JKU3HU I OIICHKU
MOCTIEAICTBHIA CBOCH JEATENLHOCTH IO OTHOIICHUIO K OKpY KaroIIel cpejie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHHE U COOJIIOICHHE Mep PO MITAKTUKY 3a00IEBaHU.

B cucreme cpennero oOmiero obpazoBanus «buonorus», m3yuaemas Ha 0a30BOM YpOBHE,
SBIISICTCS.  00SI3aTENBHBIM ~ YYEOHBIM IMPEIMETOM, BXOJSIIAM B COCTaB MPEIMETHOH 001acTu
«EcTecTBeHHO-HAYYHBIC TPEIMETHI.

Jns m3ydyeHus: 6uosiornu Ha 0a30BOM YPOBHE CpeIHEro oOmiero odpazoBaHusl OTBOIUTCA 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmo), B 11 kimacce — 34 vaca (1 gac B Hezemio).

COILEPKXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonmornst xax Hayka. CBsi3p OHONOTMM C OONIECTBEHHBIMH, TEXHHUYECKMMH W JIPYTHMHU
€CTECTBCHHBIMU Haykamu, ¢uimocodueit, STUKOW, OJCTETHMKOW u TmipaBoM. Ponp Owonorun B
(OpMHUPOBAHNN COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. CucTeMa OMOJIOrM4YeCKUX HayK.

MeTtoapl MO3HaHUS JKUBOM MpHUponbl (HAOIIOJEHHE, SKCIIEPUMEHT, OIMCaHHE, H3MEpEHHUE,
KJaccu(UKaIys, MOICITUPOBAHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

[Hoptpetsi: Y. apeun, I'. Mennens, H. K. Konbios, [Ix. Yorcon u @. Kpuxk.

Tabmuiel 1 cxembl: «MeTOo bl TTO3HAHUS JKUBOW IPUPOIBI.

JlabopaTopHbIe U NpaKTHYeCKHe padoThbI:

[Ipaktuueckas pabotaNe 1. «Vcmonp30BaHHE pa3IMYHBIX METONOB TPU  H3YyYCHHUH
OMONOTHYECKUX OOBHEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

JKuBbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTianune KUBBIX CUCTEM OT
HEOPraHUYECKOMN MPUPOIBI.

CaoiicTBa OMocucTeM U UX pa3HOoOpasue. YPOBHU OpraHHU3aIllMl OMOCUCTEM: MOJEKYISPHBIM,
KJIETOYHBIH, TKaHEBBIH, OpPraHU3MEHHBIM, MOIYJISALUOHHO-BUA0BOM, YKOCUCTEMHBIN
(6HOTeoeHOTHYECKUI ), OMOC(EPHBIH.

JdemoHcTpanuu:

Ta6mmib! u cxembl: « OCHOBHBIE IPU3HAKU KU3HU», « YPOBHH OpPTaHU3AIUH KUBOW TIPUPOIBD.

O6opynoBanue: moaens monekynsl JJHK.



Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KIETKU. XHUMHUYECKHE 3JIEMEHThI: MaKpO3JEMEHTbI, MUKPO3JIEMEHTHI.
Bona u MuHepanbpHbIE BELIECTBA.

@YHKIMM BOJBI U MUHEPAJIbHBIX BEILECTB B KieTke. [loanep:kanne ocMoTH4ECKOro GaiaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHuMble u
3aMEHUMBIC AMUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpBI OEIKOBOW MOJIEKYIIBI
(mepBUYHas, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBA OEIKOB.
buonornueckue GpyHKIUN OEIKOB.

®epMeHThl — Ouonoruueckue karaimuzatopel. CTpoenue QepMmMeHTa: aKTHBHBIA LEHTP,
cyOctparHas crneuuduunocts. Kopepmentsl. Buramunsl. OTinuns (pepMEHTOB OT HEOPTaHUYECKUX
KaTaJm3aToOpoB.

VYrneBoasl: MoHOcaxapuzbl (TJI0KO3a, pubo3a M JAe30KcupuO03a), aAucaxapuisl (caxaposa,
JIAKTO3a) U MOoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, 1eJII0103a). buonornyeckue GyHKIMH YIIIEBOIOB.

Jlununer: Tpurnuuepunsl, Gochomunuasl, crepouasl. ['uapodunsHO-THIAPOYOOHBIE CBOICTBA.
buonornueckue ¢ynkumu nunuaoB. CpaBHEHHE YTJIEBOJOB, OEIKOB M JIMMNUAOB KaK HCTOYHHKOB
SHEPTUH.

Hykneunoseie kucnotel: IHK um PHK. Hykneotumbpr — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u pynkuun JJHK. Ctpoenne n pynknuu PHK. Buast PHK. AT®: ctpoenue u pyHKImm.

[uronorust — Hayka o kietke. Kiierounast Teopust — nmpumep B3auMOACHCTBUS U U (PaKTOB B
Hay4YHOM [TO3HaHUH. MeTObl N3yUeHUs KIIETKH.

Knerka kxak nenoctHas >kxuBasg cuctema. OOmue NpPU3HAKM KIETOK: 3aMKHyTas Hapy’KHas
MeMmOpaHa, mosiekybsl JIHK kak renernueckuii anmnapar, cucteMa cuHTe3a Oemka.

Tumbl  KJIETOK:  JyKapuoTWdeckas H  mpokapuornyeckas. (OCOOEHHOCTH — CTPOCHHS
npokapuotuyeckoil kinetku. Kierounas crenka Oakrtepuil. CTpoeHHE SyKapUOTHUECKOM KIIETKH.
OcCHOBHBIE OTINYNS PACTUTENBHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAs CTEHKA, TJUKOKAIUKC, WX (QYHKIIHUH.
[Tna3matuueckass meMOpaHa, e€ cBoiicTBa W (yHkimuu. Iluromnasma u  e€ OpraHoWBI.
OpnnomeMOpannbie opranouabl kietku: OIIC, anmapat ['onbixu, nuzocomsl. IlomyaBTOHOMHBIE
OpraHoufbl KJIETKU: MHUTOXOHApPHUH, IuacTuabl. [IpoucxokaeHne MUTOXOHApPHM M IutacTui. Bunbl
riactu. HememOpaHHbIe OpraHOUABI KIETKH: pHOOCOMBI, KJICTOYHBIM HEHTp, IIEHTPHUOJIN, PECHUYKH,
KryTUKU. OyHKIMN OpraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsatopHblid neHTp kieTku. CTpoeHue sapa: sjepHas 000J0YKa, KapuoruiazMma,
XPOMATHUH, SAAPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lIBann, M. llneiinen, P. Bupxos, /Ix. Yorcon, @. Kpuk,
M. Yusnkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «Pacnpenenenne XuMU4YeCKUX 3J1€EMEHTOB B HEKUBOU Mpupoey», «Pacnpenenenue
XUMHUYECKHX AIEMEHTOB B )KMBOU IPUPOJIE».

Tabmunps! u cxemsl: «Ileproaudeckas Ta0nuIa XUMHUECKUX 3JIEMEHTOBY, « CTpOSHHE MOJIEKYJIbI
BO/bIY, «buocunres Oenka», «CTpoeHne Moiekyisl Oenka», «CtpoeHue pepmenTa», «HykienHoBbie
kuciotel. JJHK», «Ctpoenne monekynbl ATD», «CTpoeHre 3yKapruoTHUECKON KIeTKn», «CTpoeHue
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KUBOTHOM KJIETKM», «CTpOEHUE pacTUTEIbHOU KIETKN», «CTpOEHHE NPOKAPHUOTUUYECKOW KIIETKHY,
«CTpoeHue sa1pa KIETKW», « YTIEeBOAb, «JIunuas.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, OOOpyAOBaHHE MJisi TPOBENCHUS HaOIIONCHUH,
U3MEpPEHUHl, SKCIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEPUANBHBIX KIETOK.

JlabopaTopHbIe U NpaKTHYeCKHe padoThbI:

JlaGoparopnas padora Ne 1. «M3yueHne KaTaTUTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTallasbl)».

JlaGopatopnast padota Ne 2. «M3ydeHue CTpoeHUsI KIETOK pacTEHHUi, )KMBOTHBIX M OakTepHii
I10JT MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMMCAHUEY.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOMeH BemIecTB, WM MeTa0oIM3M. ACCUMIIIANMS (TJIACTHYCCKUH OOMEH) W JTMCCHUMUIISIINS
(sHepreTnyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOT0 Ipoliecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEeHHUs
BEIIECTB M SHEPIUH B IOHUMAHUU METa00IM3MA.

Tumnbl oOMeHa BelecTB: aBTOTPOQHBII U reTepoTpodHbIif. Ponb ¢pepmeHTOB B 0OMeHe BelecTB
Y TIPEBPAICHUN YHEPTHH B KIIETKE.

®otocunre3. CperoBass M TeMHoBasg (a3l  (¢orocuHTe3a. Peakuum  doTocuHTe3a.
DddexkTuBHOCTh (OTOCHHTE3a. 3HAUeHHWE (POTOCHMHTE3a I KU3HU Ha 3emie. BiusHue ycioBuid
cpelbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCUHTE3UpYIOolIe OakTepry. 3HaUeHUEe XEMOCUHTE3a JUIs )KU3HH Ha 3eMJle.

OHepreTudyeckuii oOMeH B KieTke. PaciueruieHue BeIecTB, BbIACICHHE M AKKYMYJHUPOBaHHE
SHEPTUHU B KJIIETKE. DTarbl SHEpreTuyeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. Kucinopoanoe
OKHUCJIGHUE, WU KieTouyHoe JbixaHnue. OxucnurenbHoe ¢ocdopmirpoBanue. IPGHEeKTHUBHOCTh
HHEPreTUYECKOro 0OMeHa.

Peakuuu matpuunoro cuntesa. ['enernueckas nngopmanus u JHK. Peanuzanus renerndeckoit
UHPOpPMALIMU B KJIETKe. | eHeTHYecKnii KO U ero CBOMCTBA. TpPaHCKPHUIIIUS — MATPUYHBIA CHHTE3
PHK. Tpancmsimust — OmocuHTe3 Oenka. DTambl TpaHchsainuu. KomupoBaHue aMHHOKUCIOT. Poub
pubocoM B OMOCcHHTE3€e OelnKa.

Hexnerounsie (opmbl xku3HU — BUpychl. Mctopus otkpeitusi BupycoB (/1. W. MBaHOBCKHIA).
OcoOeHHOCTH CTpPOEHHMs] M JKU3HEHHOro IMKJIa BHpycoB. bakrepuodaru. bonesnun pacrenuii,
KUBOTHBIX M 4YeNOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHozeduumra uenoBeka (BUY) —
Bo30yautens CIIM/la. OOpartHast TpaHCKpunIMs, peBepTaza M HHTerpasza. llpodunaxtuxa
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpauuu:

IToprpetsr: H. K. Konsnos, 1. U. IBanosckuii, K. A. Tumupsizes.

Tabmuuel u cxemsl: «Tunel nutanus», «Metaboausm», «MHUTOXOHAPUSIY, «DHEPreTUUYEeCKUui
oOmen», «Xnopomnact», «®otocunresy», «Crpoenne JIHK», «CtpoeHue n GyHKINOHUPOBAHUE TEHAY,
«Cunre3 Oenka», «l'emermueckuii ko, «Bupyce», «bakrepuodarn», «CTpoeHHe M KU3HECHHBIN
ki Bupyca CIIM/1a, 6axteprodaray, «Pemmukanus JHK».

O6opynoBanue: moaenu-anmnkanun «Y asoenue JIHK u tpanckpunmms», «bruocrunres 6enkay,
«Ctpoenue knetkn», moaens ctpykrypsl JJHK.



Tema 5. PasMHoOKeHHe M MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslif 1uKa, wWiIM SKU3HEHHbIM 1MKJI KiIeTku. WHrepdaza u muto3. Ilpoueccsl,
npotekaromue B uHTepdaze. Perumkanus — peakuuss MatpuuHoro cuHreza JIHK. Crpoenwue
XpoMocoM. XPOMOCOMHBIN HA0Op — KapuOTHUIIL. JIUTUIOUIHBINA ¥ TalUIOMIHBI XPOMOCOMHBIE HAOOPBHI.
Xpomatuzsl. LluTonoruueckne OCHOBBI pa3MHOXKEHHS U HHANBUAYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenune kinetkn — muto3. Craguu mutosa. [Ipouecchl, IpoucXoasiMe Ha pa3HbIX CTaAMsIX
MuUTO3a. broIOrn4eckuii CMbICII MUTO3A.

[Tporpammupyemast ruOenb KIETKH — aronTo3.

@DopMbl pa3MHOKEHUSI OPTaHW3MOB: Oecrosnoe U MoioBoe. Bumbl Gecroioro pa3MHOKEHUS:
JiefieHHe HaJBOe, IIOYKOBaHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BEreTaTMBHOE
pa3MHOXkeHue. VICKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHHE JIJIsl CEIEKLUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECroI0ro.

Meiio3. Craauu meiiosa. [Iponeccsl, nmpoucxoasnme Ha cTaausix Meio3a. [loBegenue xpomocom
B Meiio3e. Kpoccunrosep. buomornueckuii cMbIC U 3HaUE€HUE MEH03a.

['amerorenes — mporecc 00pa3oBaHUSI TOJOBBIX KIETOK Yy >KUBOTHBIX. [loyioBBIE Kene3bl:
CEMEHHHKHM M sSU4YHUKH. OOpa3oBaHHWE M Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTO30uU[,
ANULIEKIIeTKA) — cliepMaTorene3 u oBorenes. OCOOEHHOCTH CTPOEHUs SAUIEKIETOK U CIIepMaTO30U/I0B.
OmnonorBopenue. [TapreHorenes.

NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). DMOpHOHATIBLHOE pa3BUTHE (SMOpHOTeHe3). DTarmbl
SMOpPHOHATILHOTO Pa3BUTHSl y TO3BOHOYHBIX >KUBOTHBIX: JApPOOJEHHE, TacTPYJSAIUs, OpraHoreHes.
[ToctamOpuoHanbHOE pa3BuTHE. TUNBI NOCTAIMOPHUOHAIBHOTO PA3BUTHS: MpPSIMOE, HENpsIMoe
(uumHouHOE). BimstHME cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC BBI3HIBATH
BPOKIEHHBIE YPOICTBA.

Poct u pasBurue pactenuil. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaluu
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuupel u cxembl: «@DopMBl pa3sMHOXKEHHUS OpPraHU3MOBY», «JIBOHHOE OIUIOAOTBOpPEHHE Y
LIBETKOBBIX pacTeHMiD», «BererarnBHoe pa3MHOKEHUE pacTeHMi», «JledeHue KIeTKH OakTepuii»,
«CtpoeHne MoJOBBIX KIETOK», «CTpoeHune XxpomocoMbly, «Kierounsiii nukm», «Permukanus JJHK»,
«Mwuto3z», «Meio3», «lIpsmoe u Hempsmoe pasBuTHE», «l'aMeTOreHe3 y MIICKONMTAIOLNIUX U
4es10BeKay», «OCHOBHBIE CTaJUM OHTOTEHE3a.

ObopynoBaHue: MHKpPOCKOI, MuUKporpenaparsl  «CrepMaTro30ousl  MIEKOIUTAIOIIET 0,
«Siueknerka Miekonuraromero», «KapuokuHes B KieTKax KOpeIIKa JIyKa», MAarHUTHas MOJEib-
anmukanus «Jlenenue kietkuy, moaens JJHK, Monens MeradazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKTH4YecKHe padoThi:

JlaGoparopnas pabora Ne 3. «HaOmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
rOTOBBIX MHUKpOIIpEnapaTax.

Jlaboparopnass pabora Ne 4. «U3ydeHwe CTpOeHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOITpenapaTaxy.

Tema 6. HaciieacTBeHHOCTh U I3MEHYUBOCTH OPraHU3MOB.

[Ipenmert u 3anaun renetuku. Mcropus pa3Butus reHeTHKU. Posb nuronoruu u sMOpHOJIOTHH B
CTaHOBJICHNH T'eHEeTUKU. BKian poccuickux U 3apyOexHbIX YUEHBIX B pa3BUTHE I€HETHKU. MeTombl
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FEHETUKU (TUOPHUAOJIOTUYECKUM, IIUTOTCHETUYECKUN, MOJEKYISIpHO-TeHeTHuYeckuil). (OCHOBHBIE
TE€HETUYECKNE MOHATUS. | eHeThuecKass CMUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKPEIUBaHUM.
3aKOHOMEPHOCTH HAacJeIOBaHMs MPU3HAKOB, ycTaHoBIeHHbIe I'. Mennenem. MonorubpunHoe
CKpelIMBaHue. 3aKOH eIuHO000pasusi TMOPUAOB NEpBOro MoKojeHHus. I[IpaBuiIo JOMUHHMpOBAHUS.
3aKOH pacIleIUIeHHs IPU3HAKOB. I nnores3a unctotel ramet. [1onHOE ¥ HEMTOJIHOE TOMUHUPOBAHHE.

JurubpugHoe  ckpeuiMBaHME.  3aKOH ~ HE3aBUCUMOIO  HACJIEAOBAaHUS  IIPU3HAKOB.
[luToreHeTMYECKUEe OCHOBBI  JAMTHOPHIHOIO  CKpEIUMBaHUS. AHAJIM3UPYIOIIEe CKpELIMBaHUE.
Vcnonp30BaHue aHAMM3UPYIOLIETO CKPEIMBAHUS IS OTIPE/ICTICHUS TeHOTUIIA OCOOH.

CueruieHHoe HacnenoBaHue npusHakoB. Pa6ora T. MopraHna no cuemnjieHHOMY HAacleJOBaHUIO
reHoB. Hapymenue cuerieHs TeHOB B pe3yJibTaTe KpOCCUHIOBEpa.

XpOMOCOMHasl TEOpUs HACJIEACTBEHHOCTH. | eHeTUUeCKne KapThl.

I'enetuka nosa. XpOMOCOMHOE OIpPENEIEHHE I0Ja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHbele opranu3Mbl. HaciaenoBanue npu3HaKkoB, CHEIUIEHHBIX C TOJIOM.

W3MeHunBOCTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs M Hacle[CTBEHHas. Ponb cpenbl B
HEHACJIEJCTBEHHOM  W3MEHUMBOCTH.  XapakTepUCTHKa  MOJU(PHUKALMOHHON  M3MEHYMBOCTH.
BapuanyoHHslii psn M BapuanuMoHHas KpuBasd. Hopma peakuuum npusHaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoHCTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

HacnencrBeHHas, MM TE€HOTUIMYECKas, W3MEHUMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTD.
Meii03 1 noJ0BOH Mpolecc — OCHOBA KOMOMHATUBHOW M3MEHYMBOCTU. MyTallMOHHAs U3MEHUYHUBOCTb.
Knaccudukanus Myranuii: TeHHBIC, XPOMOCOMHBIE, T€éHOMHBIC. YacToTa M TPUYUHBI MYTaIUi.
Myrtarensusle (paxkTopbl. 3aKOH TOMOJIOTMYECKUX PsJIOB B HacleACTBeHHOM wu3meHuumBoctu H. U.
Basuiosa.

BHesnepHas HaCIEICTBEHHOCTb U U3MEHYHUBOCTD.

I'eneruka uenoBeka. Kapuotun dyenmoBexka. OCHOBHBIE METOJbl TE€HETUKHU YeEJOBEKa:
TeHeANOTUYEeCKHiA, OJIM3HEIOBBIH, IUTOTeHETUYECKUN, OMOXUMUYECKUN, MOJIEKY I PHO-TeHETHYECKUH.
CoBpeMeHHOE ONpeeNeHne TeHOTHUIIA: MOJTHOM€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
yuciae ¢ nomompio IMIIP-ananu3a. HacinencTtBeHHbie 3a00J€BaHMS 4eENIOBEKAa: T€HHBbIE OOJIE3HH,
OO0JIe3HN C HACJIEICTBEHHOW NpPEIpacloiIoKeHHOCTBIO, XpOMOCOMHBIe Oone3nu. Comartudeckue H
reHepatuBHble MyTanuu. CTBOJIOBBIE KiIETKU. lIpuHIMIIBI 3710poBOro o0pas3a >KU3HHU, TUArHOCTHKH,
NpOoQUIAKTUKKA U JICYEHUS] TEHETHUeCKuX Ooyie3Hell. MenuKo-reHeTHYecKoe KOHCYJIbTHPOBAHHUE.
3HayeHue MEAUIUHCKON T'€HETHMKH B MPEJOTBPALICHUHM W JICYCHUHM T'eHETHYECKuX 3a0osieBaHMM
YeJI0BEKa.

JdemoHcTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepuko, H. B. Tumodees-
Pecosckmnii, H. 1. BaBunos.

Tabnuue! u cxembl: «MOHOTHOPHUIHOE CKPELIMBAHKUE U €r0 LIMTOT€HETHYECKas OCHOBAY, «3aKOH
pacuieryieHuss M ero IMTOreHeTHYecKas OCHOBa», «3aKOH YHUCTOTHI Tramer», «Jlurubpuanoe
ckpeuBanue»,  «LluTonoruyeckue  OCHOBBI ~ JUTMOPUAHOTO  CKpeLIMBaHMsA»,  «Meko3y,
«B3anMopnelcTBHE aJUIEIBHBIX T'€HOBY», «l'€HeTHYeCKne KapThl PAaCTEHUH, >KMBOTHBIX U YEJIOBEKAY,
«['enernka mosay», «3aKOHOMEPHOCTH HACJIEJOBAHUS, CLEIIJICHHOTO € MMoioM», «Kapuorumel yenoBeka
U )KMBOTHBIX», «Buasl u3MeHUnBOCTHY, «MoaudukalmoHHas U3MEHUNBOCThY, «HacnenoBanue pesyc-

dakropay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3BMEHYUBOCTDY.
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Ob6opynoBanue:  Mojenu-amminkanud — «MoHOTHOpUAHOE — cKkpemuBaHue», «Hemomnoe
JOMHUHUpOBaHUE», «JlurnbpuaHoe ckpemuBanue», «llepekpéct XpoMocoM», MHUKpPOCKON U
MUKponpenapaT «Jpo3oduna» (Hopma, MyTaruu GOpMbI KPbUTBEB 1 OKPACKHU Tela), repoapuii «I opox
ITIOCEBHOM.

JlabopaTopHbIe U NpaKTHYeCKHe padoThbI:

JlaboparopHass pabora Ne 5. «M3yuyeHuwe pe3yinbTaTOB MOHOTHOPHIHOTO U JAWTHOPUIHOTO
CKpELIMBaHUA y Jp030(HiIbl Ha TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopatopnass pabora Ne 6. «M3yuyeHue MOIUGPUKAIMOHHON H3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO PsI/1a U BAPUALIUOHHOM KPUBOID».

JlaGopatopHas pabota Ne 7. « AHanmu3 MyTaluii y Jpo30(uisl Ha FOTOBBIX MUKpOIpenapaTaxy».

[TpakTrueckas padota Ne 2. «CocTaBieHre U aHAIH3 POJOCIOBHBIX YEITOBEKaY.

Tema 7. Cesekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TpoIEcC. 3apoKJICHHE CeJeKIMU M aomecTukanud. Ydenue H. .
BaBumoBa o0 T1eHTpax TMPOUCXOXKACHUS U MHOT0o0Opas3wsi KyJIbTYpHBIX pacTeHuil. L[eHTpbI
MIPOUCXO0K/ICHUSI TOMAITHUX )KUBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMeHHbIE METOJIbI CeleKIMU. MacCoBBIi M HMHIWBUIYATbHBIH OTOOPHl B CENEKIUU
pacTeHuid U KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpPOACTBEHHOE CKpeUlMBaHHUE — WHOPUIUHT.
UYucras nunusg. CkpemmBaHHE YHCTHIX JHMHUNA. ['ereposuc, wnu rubpuaHas cuna. HepoacTBeHHOE
CKpelrBanue — ayropuausr. Otnanénnas rudpuausanus u e€ ycrnexu. VckycCTBEHHbINH MyTareHes u
MOJIyYEHHUE TOJUIIIIONI0B. JIOCTHKEHNS CeNEKIIMY PACTEHNUH, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomorus Kkak oOTpacib NpPOU3BOACTBA. ['€HHas MHXKEHepus. OTambl CO3JaHus
pexomOunanTHoW JIHK u Tpancrennsix opranusmoB. Knetounast nnxenepusi. Kiierounbsle KyabTypbl.
MukpoxkioHaJIbHOE pa3MHOXKEHNE pacTeHHi. KnonupoBanue BBICOKOITPOYKTHBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHW3MOB. DKOJOrM4eckue U atuueckue mnpodnembl. MO — renernyecku
MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanmu:

[Toprpertsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabmuiel u cxembl: kKapTa «LIeHTpbI TPOUCX0XKIESHHUSI 1 MHOTOOOpasusl KyJIbTYPHBIX PACTCHUN,
«ITopoasl JOMaNTHUX KUBOTHBIX», «CopTa KyIbTypHBIX pacTeHuil», «OTnanéHHas THOpHAN3ALNY,
«Pabotel akagemuka M. @. MBanoBay, «I[lomumrongus», «O0beKTh OMOTEexXHONIOrum», «Kaertounsie
KyJIbTYpPbI U KIIOHUpOBaHue», «KOHCTpyHpoBaHHUE U IEPEHOC T€HOB, XPOMOCOM.

Ob6opynoBaHue: MyJISHKU TUI0I0B M KOPHEIUIOAOB AUKHUX (POPM U KYJIBTYPHBIX COPTOB PACTEHHIA,
repOapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHbIe U NpaKTHYeCKHe padoThbI:

Okckypcusi«OCHOBHbIE METOJbl M JOCTHKEHHS CENeKUIHWH pacTeHH U JKMBOTHBIX (Ha
CEJIEKIMOHHYI0O CTaHIUIO, IUIEMEHHYIO0 (epMy, COPTOMCIBITATENbHBI YYacTOK, B TEIUIMYHOE
XO03SIICTBO, 1a0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBosoIMOHHAsA OHOJIOTHS.

ITpennochlIKu BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPHH. DBOJIIOLIMOHHAS TEOpUS U €€ MECTO B
Ouonoruu. BnusHue 3BOIIONUOHHON TEOPUH HA pa3BUTHE OMOJIOTHUHU U IPYTUX HaYK.

CBuzerenbcTBa 3BoMOLMU. [lameoHTONIOrMYECKHE: TOCIEI0BATENBHOCTD IOSIBICHUS BUIOB B
MaJICOHTOJIOTHYECKOM JIETOMHUCH, MepexoaHbie (opmbl. buoreorpaduueckue: CXOACTBO M pa3Inyune
¢bayH 1 paop MaTEpUKOB M OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA UM pa3IM4yUsi SMOPHOHOB pa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTUYHbIE, PyJUMEHTAapHbIE OpPraHbl, aTABU3MBI.
MonekyaspHO-OMOXUMHUYECKHE:  CXOJCTBO  MEXAaHM3MOB  HACJIECTBEHHOCTH U OCHOBHBIX
MeTaboNIMYECKUX MyTeil Y BCeX OpraHu3MOB.

OpomtonmonHas teopus Y. JlapBuna. IIpeanocbulki BO3HUKHOBEHUS JapBUHM3MA. JBHXKylue
CWJIBI 3BOJIIOLIMU BUAOB 10 JlapBuHY (M30BITOUHOE PAa3MHOXEHHE HPU OrPAaHUYEHHOCTH PECYpPCOB,
HeomnpeaenéHHas N3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAHNE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus Bosonnn (CTO) u €€ 0CHOBHBIE TIOJIOKEHHS.

MukposBontonus. [Tonynanys kak eIMHULIA BUIA U SBOJIOLUU.

JBuxyue cuibl ((pakTophl) SBOMIONUM BUAOB B mpupoje. MyTallMOHHBINM MpoLecc u
KOMOHMHATHUBHAs U3MEHYUBOCTb. [lonmysiuonHbie BOJIHBI U Apeiid reHoB. M3omsauus u Murparus.

EctectBeHHbIi 0TOOp — Hanpasistonuil pakTop 3Bosounn. opMbl €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OPraHU3MOB KakK pPe3yJbTaT SBOJIONMH. [IpuMepbl MPHUCTIOCOONICHHA Yy
OpraHu3MoB. ApoMop(o3bl U UAUOATATITAIIIH.

Bun wu BugooOpazoBanue. Kputepum Buma. OcHOBHble (OpMbI  BHI000pa30BaHUS:
reorpauyeckoe, IKOJIOIHYECKOE.

Maxkpospomonusi.  Dopmbl  3BoIOUMU:  (UIETHYECKas, JUBEPreHTHasl, KOHBEpPIeHTHas,
napasuienbHas. HeoOpaTuMocCTh 3BOJIIOLINN.

[TpoucxoxaeHre OT HecHelMaTu3UpPOBAHHBIX MpeakoB. IIporpeccupyromias cneruanu3anus.
AnantvBHas paadaius.

JleMoHCcTpaLUK:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. ['ekkens,
®. Mrosiep, A. H. Ceeprios.

Tabmuupl 1 cxemsl: «Pa3BuTHEe OpraHMYecKOro Mupa Ha 3emiiey, «3apojblli MO3BOHOYHBIX
KHUBOTHBIX», «Apxeomntepukcy, «DopMbel OoprObI 3a cymiecTBoBaHuE», «EcTecTBeHHBIH 0TOODPY,
«MHoroo0Opa3ue copToB pacteHui», «MHorooOpa3ue mMOpoJ >KUBOTHBIX», «[lomymsamumy,
«MyTalmoHHas W3MEHUYUBOCTB», «ApomMopdosbly, «Mauoaganramumn», «OOmas aereHepanus»,
«JIBmwxkymume cuibl sBomtonuny, «Kapra-cxema Mapmipyta myrtemectsust Y. Jlapsuna», «boprba 3a
cyuiectBoBaHue», «llpucnocobnenHocTs opranusmoBy», «l'eorpaduyeckoe Bup00Opa3oOBaHHEY,
«IKoJIOrHYecKoe BUA000pa3oBaHUey.

O6opynoBaHHe: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMHU OKpPAaCKH, Ha0Op IUIOAOB U
cemsiH, KoJutekiusi «[IpuMepsl 3alUTHBIX MPUCHOCOOJIEHHUM y >KUBOTHBIX», MoJenb «OCHOBHBIE
HaIpaBJIEHUS IBOIIOLUNY, 00bEMHAS MoJeNb « CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, KoJeKus «@opMbl COXpaHHOCTH HCKOMAEeMbIX KUBOTHBIX U
pacteHui», wmonens ammiukauus «llepekpéct xpomocom», BiaxHble mpenaparbl «Pa3BuTue
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HacekoMoroy», «Pa3BuTtHe mArymkn», Mukponpenapar «Jpozoduma» (Hopma, MyTanuu (Hopmel
KpPBUIHEB U OKPACKH TeNa).

JlabopaTopHbIe U NpaKTHYeCKHe padoThI:

JlaGopatopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(}HOIOTHIECKOMY KPHTEPUIO».

JlaGopatophas padota Ne 2. «Onrcanue npucnocoOIeHHOCTH OpraHnu3Ma U €€ OTHOCUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIe IPEICTaBIECHUS O 3apOXKACHUU KU3HU. HayuHble TMIIOTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emJie: a0uoreHe3 W MaHCIEepMUs. XHUMHUYECKas 3BOJIOLHUSA. AOHOTEHHBIM CHHTE3 OpraHHMYECKUX
BEUIECTB W3 HEOPraHMYECKHUX. OKCIEPUMEHTAIBHOE TOATBEPKACHUE XHMHUYECKOW HBOJIIOLMH.
Havanpubie sTanbl Ouonoruyeckoit sBomonuu. I'unoreza PHK-mupa. @opmupoBanre MmeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE HpoTokieTkd. [lepBele kieTkn u ux 3Bomouus. DopmupoBaHue
OCHOBHBIX T'PYII )KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emIie o 3paM u nepuoaaM. Karapxeit. Apxeiickas 1 mpoTepo30HcKast 3pbl.
[Taneo3oiickass 3pa u e€ TEpUONbl: KEMOPUUCKUH, OPIOBUKCKWN, CHIYPUMCKUHN, JIE€BOHCKHM,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3o30iickas 5pa 1 €€ Mepruoibl: TPHACOBBIN, FOPCKHI, METOBOM.

Kaiino3zolickas spa u €€ nepuo/ibl: ajeoreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMmMaTa W TeoJIOTUYECKUX IpoueccoB. (OCHOBHBIE OTallbl 3BOJIIOLMU
PacTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMOopdo3bl y pacTeHHI U KUBOTHBIX. [losiBIEeHue, paciBeT U
BbIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYeCcKOro MHpa Kak OTpakeHue 3BoJoIUH. OCHOBHBIE CHCTEMaTHYECKHE
rpynnbl OPraHU3MOB.

OBoJIOIMS YeIoBeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue mpeacTaBieHUil O MPOUCXOKICHUN
yejnoBeka. Meroabl H3yueHus aHTpornoreHesa. CXOAcTBa M pas3jinyMsl 4e€lIOBEKa M KUBOTHBIX.
CucremaTueckoe NoJI0KEHUE YeI0BeKa.

JBmwxymue cuibl (pakTopbl) aHTpororeHe3a. HacnencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIN
ot0op. OO1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUM TPy/a, MBIIIJICHUE, PEYb.

OcHOBHBIE CTaUU U BETBU 3BOJIIOLMHU UYEIOBEKA: aBCTPAIONUTEKH, YenoBek ymensii, YenoBek
npsaMoxonsauui, YenoBek HeaHaepTalbCKui, YenoBek pasyMmHbld. HaxoIKM HCKOMAeMBbIX OCTaTKOB,
BpeMs CYILIIECTBOBaHMs, 00JIaCTh pacnpocTpaHeHHsl, 00bEM rOJI0OBHOTO MO3Tra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BpONeOuIHAs (eBpas3uiicKas), HETrpo-
aBCTpaJIONIHAS (9KBaTOpHANbHAS), MOHTOJIOMTHAS (a3maTcko-aMepHuKaHCKas). UYepTsl
HPUCTIOCOOIEHHOCTH TPEACTAaBUTENCH YeNOBEUYEeCKUX pac K YCIOBUSM CYIIECTBOBAaHUSA. ETMHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JleMoHcTpanum:

[Toptpetsi: @. Penu, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmunelt u cxembl: «BosHukHoBeHue ConHEYHON cucTeMbl», «Pa3BUTHE OpraHU4ecKoro
Mupa», «PacturenpHas kiuetkay, «KuBoTHas kietka», «[Ipokapuornueckas kinetkay», «CoBpeMeHHas
CHUCTeMa OpraHudyeckoro wmupa», «CpaBHEHHE aHATOMHYECKHX UYEpPT CTPOCHHsS deloBeKa U
4yesoBeKooOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa MaJeOHTOJOTUYECKHMX HAaxOJOK IMPEIKOB
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COBPEMEHHOTO YeJIOBEKa», «/IpeBHenmme moan», «peBaue noam», «llepBbie COBpEMEHHBIE JTIOAN,
«YHenoBeyecKue pacoi».

Ob6opynoBanue:  mymsoku — «[Ipoucxoxxnenne  demoBeka»  (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAHTpONa, HEaHAEpTalblla, KPOMAHbOHIA), CJIENKH WIM H300paKE€HUs KAMEHHBIX OpyIui
MEpPBOOBITHOTO 4YeNOBeKa (KaMHU-UOMMEphl, pyOmma, ckpebiia), TEeOXpPOHOJOTMYECKas TalIuIa,
Kosuiekuus «@opMbl COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlabopaTopHbIe U NpaKTHYeCKHe PadOThI:

[Tpaktuueckas pabota No 1. «lM3yueHHe HCKONMaeMbIX OCTATKOB PACTEHHH M JKUBOTHBIX B
KOJUICKIUSX).

DKckypcusi «OBOIIONUSA OPraHMYECKOTO Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WU
KpaeBeIUECKUIA My3€ii).

Tema 3. OpranusMsbl U OKpPYKaOIAs cpeaa.

OKOJIOTHSI KaK HayKa. 3aJlaud W pas3Aelibl 3KOJIOrMH. MeToAbl SKOJIOTMYECKUX HMCCIIEIOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpensl oOuTaHus OpraHU3MOB: BOJHAS, HAa3eMHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPUOPIaHU3MEHHAS.

Oxonornueckue ¢akrtopel. Krnaccupuranus dKoimorudeckux (GakTopoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eficTBrE 3KoIOornyeckux (PakTopoB Ha OPraHU3MBI.

AOuoTtudeckue GakTopbl: CBET, TeMIeparypa, BiaxHocTb. Dotonepuoansm. [Ipucmnocobnenus
OpraHM3MOB K JIEUCTBHUIO abnoTndyeckux (pakTopos. bronoruueckne puTMmel.

buotnueckue Qaxtopsl. Buapl OMOTHYECKHX B3aUMOJEHCTBUI: KOHKYPEHLUS, XUILHUYECTBO,
cum6uo3 u ero ¢opmel. [lapazutusm, koomepaiusi, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCANU3M, HEUTpau3M. 3HA4YCHHE OMOTHYECKUX B3aUMOJECUCTBHM IS
CYILIECTBOBaHMS OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE  XapakTEepUCTUKU  nonyisauuu. OCHOBHbIE — IOKA3aTeNd  MOMYJISALUU:
YHUCJIEHHOCTb, MJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. JJuHamuka 4MCIEHHOCTH
MOMYJISALIUU U €€ PETyJIISLUs.

JleMoHCcTpaLUK:

[Toptpetsr: A. I'ymbonpar, K. ®@. Pynbe, 3. ['exkens.

Tabmuuer u cxembl: kapta «lIpuponusie 30HBI 3emiam», «Cpeapl OOMTaHHUS OpPTaHHU3MOBY,
«Dotonepuoguzmy, «llonynsanuny, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTU MOMYIAUUU UH(Y30pHH-
Typenbkny, «[IuieBbie memnm.

JlabopaTopHble 1 NpaKTHYeCKHEe PadOThI:

JlaGopatopnast pabora Ne 3. «Mopdoaoruueckue OCOOCHHOCTH PACTEHMH U3 Pa3HBIX MECT
oOUTaHU.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaxtuueckas padota Ne 2. «[Toac4€T MIOTHOCTH MOMYJISIIMA Pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01iecTBa H K0JIOrH4ecKHe CHCTEMBI.

Coo0miecTBO opraHu3mMoB — OuorieHo3. CTPyKTypbl OMOIIEHO3a: BUIOBasi, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbl-noMmuaanTel. CBsI3u B OHOIICHO3E.

Okosnoruueckre cucreMbl (dkocuctembl). [loHsTHe 00 dKocucteMe H  OHOTreOIlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHThI, peayleHTsl. Kpyrosopor
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BEIIECTB M MOTOK PHEPruM B 3Kocucteme. Tpoduyeckue (muiieBbie) ypoBHH dKocucTeMbl. [IuieBbie
nemi u cetd. OCHOBHBIE TIOKa3aTelld dSKOCHCTEMBI: OHMOMacca, TMPOAYKIHA. DKOJOTHYECKHUE
OUpaMHUIbL:  MPOAYKLWH, YUCIEHHOCTH, Ouomacchl. (CBOWCTBAa 3KOCHUCTEM: yCTOWYHBOCTD,
camoperysinus, pazsutue. CyKieccus.

IIpuponHble  3KOCHCTEMBI. OKOCHUCTEMBI 03€p M PpeK. OKOCHUCTEMa XBOHWHOIO WU
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOTEeHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucteMbl. buonornueckoe u
XO3SHCTBEHHOE 3HAUYEHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopa3znoobpasue kak Qaxktop ycrounmBocTH 3KocucteM. CoxpaHeHHe OHOJOTHYECKOTO
pasHooOpa3ust Ha 3emiie.

Yuenue B. W. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U cTpykTypa Ouocdepsl. XKuboe
BemiecTBO U ero ¢yHkuuu. OcobeHHOCTH OMOcdepbl Kak r1o0anbHOM sKocucTeMbl. JlMHaMuueckoe
paBHOBecHe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotsl BemecTB U OHOr€OXMMHUYECKHE LUKIBI 3JEMEHTOB (yryiepoa, as3oTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Omocdepe 3emun. AHTPOIIOTCHHBbIE M3MEHEHHsI B Owocdepe. ['mobGanbHbIC
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBanue npupoabl U dyenopeuecTBa. CoxpaHeHue OuOpa3HOOOpa3Msi Kak OCHOBA
ycToiunBocTd Omocheprl. OcHOBa pPAalLMOHAIBHOTO YINpaBICHHUsS] MNPUPOJHBIMU pECypcaMH M HX
ucnosb3oBaHue. JlocTHKeHHUs OMOIOTUU M OXpaHa IPUPObIL.

JdemoHcTpauuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuer u cxemsl: «llumeBsie 1enm», «bUOILEHO3: cocTaB W CTpyKTypay, «lIpuponHsie
coob1ecTBay, «Llenu nuranusy», «konorndyeckas nupamuaay, «buocdepa u yenoek», «Ixocucrema
LIMPOKOJMCTBEHHOIO Jeca», «IKOCUCTEMA XBOMHOrO Jeca», «buoueHo3 Bomoéma», «ArpoleHO3»,
«IIpuMepHBIE aHTPOIIOTEHHBIE BO3JECHCTBHS Ha NPUPOAY», «BakHellne HCTOYHUKH 3arps3HEHUs
BO3AyXa M TpPYHTOBBIX Boa», «[louBa — BaxkHelmas cocrapistomas Ouocheps, «DakTopsl
nerpaganuu 1mouBy», «llapHukoBeiid 3¢ dexTy, «PakTopbl PaJHoaKTUBHOTO 3arps3HEHUs: OHocepb,
«O0mas crpykrypa Ouochepsl», «PacrnpoctpaHeHue xu3HM B Ouocdepe», «O30HOBBIM 3KpaH
ouocdeps», «Kpyrosopot yriepona B 6uochepe», «kKpyroBopor azora B mpupoae.

Ob6opynoBanue: Mojaenb-ammnkanus «TunuuHsle OuoneHo3b», repOapuil «PacTurenbHble
coobmiecTBay, Koyuiekuu «buorenos3y, «Bpeaurenu BaXHEHIINX CEIbCKOXO3SHCTBEHHBIX KYJIBTYDPY,
repOapuy U KOJUIEKIIUN PACTEeHUH U XKHUBOTHBIX, IPUHAJIKALINE K PA3HBIM 3KOJOTMYECKUM TpyIIam
onHoro Bua, Kpacnas kaura Poccuiickoit deaepanuu, n300pakeHUs OXpaHIEMBbIX BUIOB PaCTCHUN U
JKUBOTHBIX.
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I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O BUOJIOI'MN HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cormacho @I'OC COO, ycraHaBIMBarOTCA TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS
00yJaromuMHUCsT MPOrpaMM CpEeAHEro oOmero o0pa3oBaHUs: JIHMYHOCTHBIM, METANPEIMETHBIM |
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOEHHUs mHpeamera «buonorusy» BblIEIEHBI
CJIETyIOIINE COCTABJISIONINE: OCO3HAHNE O0YUYAIOIUMHUCS POCCUNCKON TPasKIaHCKOW UACHTUYHOCTH —
TOTOBHOCTH K CaMOpa3BHUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPENEICHHUIO, HAJIWYUME MOTHBALUU K
o0ydeHnto OWOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIACHUH JTUYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH M MCTOPUYECKUX TPaJUIHi pa3BUTHs OMOJOTHMYECKOTO 3HAHUS, TOTOBHOCTh U
CIOCOOHOCTh O0OyYarolUuXcsi PyKOBOJICTBOBAThCS B CBOCH J1€ATEIBHOCTH II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, TMPHUCYIIMMH CHCTeME OHOJOTHYECKOrOo O00pa3oBaHusl, HAJIWYHE 3KOJOTHYECKOTO
MIPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUTh 1I€JIU U CTPOUTH KUZHEHHbBIE TTAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «bHuoNorus» HOCTUraloTCs B €IUHCTBE YUeOHOM
U BOCIUTATENIbHOM  JIEATENBHOCTH B  COOTBETCTBUUM C  TPAJAULMOHHBIMU  POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPHUYECKMMHU M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, HIPUHATBIMH B
oOuiecTBe IMpaBWJIaMd M HOpPMamMH IMOBEAEHHUS M CHOCOOCTBYIOT TpoOIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUSI M CaMOpA3BUTHUSA, pPa3BUTHS BHYTPEHHEH IIO3WLHM JIMYHOCTH, NaTPUOTU3MA,
YBaXEHMUsSI K 3aKOHY U MpPABONOPSAKY, 4YEJIOBEKYy TpyJa M CTaplieMy IIOKOJIEHUIO, B3aUMHOTO
yBaXXeHHsI, OEPEKHOTO0 OTHOUIEHMSI K KYJbTYpHOMY HAcl€IUI0 U TPAAMIMUSIM MHOTOHAIIMOHAIBHOIO
Hapopa Poccuiickoit denepaunn, NpUPOJE U OKPYKAIOIICH Cpee.

JInuHOCTHBIE pe3ysbTaThl OCBOEHUS Y4yeOHOro mnpenmera «buonorus» HOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTh OOY4YaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3HUIMEH JTUMYHOCTH, CUCTEMOH LEHHOCTHBIX OpPHEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM IIEHHOCTSIM POCCHUICKOIO OOILECTBA, PACIIMPEHUE >XUZHEHHOTO
ONbITa W ONBITA JEATEIBHOCTH B IPOILECCE pealu3allii OCHOBHBIX HAIIPaBJICHHUH BOCIUTATENIbHOMN
JEATENIBHOCTH, B TOM YHUCJIE B YACTH:
1)rpaxaaHcKoro BOCHUTAHMS:

c(OPMHPOBAHHOCTh I'PAXKJIAHCKON MO3MLMU 00yYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA U MTPABOIOPSIKA;

TFOTOBHOCTh K COBMECTHOM TBOPUYECKOW MAEATENbHOCTH MPU CO3JaHUM Y4YEOHBIX IPOEKTOB,
pelIeHnr yU4eOHbBIX U MTO3HABATENIbHBIX 33/1a4, BHIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3HMIMIO MO OTHOUICHUIO K SIBJICHUSIM COBPEMEHHOM
YKU3HU U OOBICHSTH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJAEHCTBUSA
JHOJIeH ¢ pa3HbIMU yOEXKACHUAMHU, KyJIbTYPHBIMHU LICHHOCTSIMHU U COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TMpOIECCE COBMECTHOIO  BBIMIOJHEHUS  yUeOHBIX,
MO3HABATENIbHBIX M HCCIIEOBATENbCKUX 33/1a4, YBAXXUTEIbHOTO OTHOIICHHS K MHEHHMIO ONIOHEHTOB
pu 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJIePIKaHuUS;
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TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCIUTAHMS

c(OpPMUPOBAHHOCTh POCCUUCKON TPa)kTaHCKOH HICHTHYHOCTH, IMATPHOTU3MA, YBAXKCHHS K
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH miepes] PoanHoM, ropaoctu 3a cBor kpail, cBoro Ponuny,
CBOH SI3BIK M KYJIBTYPY, IIPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIECAUIO M TMaMATHUKAM HPHUPOAbI, JOCTHUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBIICGHHE U Pa3BUTHE OHMOJIOTHH,
MOHMMAaHUS 3HaYeHHsI OMOJIOTUU B MO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO
00111eCTBA;

uzeiHas y0exIEHHOCTb, TOTOBHOCTh K CIIyeHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 32
ero cyns0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOTO HApOAa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTHUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M TICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POIUTENSIM, CO3IaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOIO
MPUHATHS IEHHOCTEW CEMEMHOM )KM3HU B COOTBETCTBUU C TPAAUIMAMHU Hapoa0B Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs SCTETUKY OBbITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOLICHUH;

MOHUMAaHUE YMOITMOHAILHOTO BO3ICUCTBHS KUBOM MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B PA3HBIX BHUJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIATH KauecTBa
TBOPYECKOU JIMYHOCTH;

5) ¢pusnueckoro BocnuTaHus, GOPMUPOBAHNUS KYJIbTYPbI 310POBbSI U IMOLMOHAJILHOIO
Os1aronosy4us:

MOHMMAaHHE W pealu3anus 3J0pOBOTO M 0e30macHOro oOpasza >KM3HU (340pOBOE TMHTaHUE,
COOJIOZICHHE TUTHCHHYECKUX TPAaBWI M HOPM, COATaHCHUPOBAHHBIA PEXKHUM 3aHATHH W OTIbIXA,
perynspHas (u3nuecKas aKTUBHOCTh), O€PEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UUECKOMY M IICUXUYECKOMY 3/I0POBbIO;

MOHUMAaHWE [IEHHOCTU MPaBUI MHIWBUIYATFHOTO W KOJUIEKTUBHOTO 0OE30MacCHOTO MOBEIEHUS B
CUTYaIUX, YIPOXKAIOUIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAaHWE TIOCTECACTBUA U HENPUSATHS BPEIHBIX TMPUBbIUEK (YMOTpeOICHUsS aIKOTOIIs,
HapKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIOTIO0HE;

FOTOBHOCTh K AKTHMBHOM J€ATEIBbHOCTH TEXHOJIOIMYECKOM M COLUAIbHOW HAIpPaBIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENILHO BBIMIOIHATH TAKyIO JAESITENbHOCTD;

WHTEpPEC K pa3muyHbiM chepaM npodecCHOHANBHON NEITebHOCTH, yMEHHE COBEpIIAThH
OCO3HaHHBIN BBIOOP Oyay1ieil nmpodeccruu u peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUIaHBI;
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TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO H CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) 3K0JI0OTHYECKOT0 BOCITUTAHMSI:

HKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K TMPHUPOAE KaK HCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAaHMS,

MOBBIIIICHUE YPOBHSA OKOJOTMUYECKON KyIbTyphl: TNPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYIIKOB M OIEHKU WX BO3MOXHBIX IMOCJICICTBUH JIJIsi OKPYKAKOIIEH CPEIbI;

OCO3HaHHUe T100aTbHOr0 XapaKTepa KOJOTHIECKUX MPOoOJIeM U MyTel X pelieHus;

CIOCOOHOCTh HCITIOJIb30BaTh MPUOOpETaeMble MPU W3YYCHUU OWOJIOTMH 3HAHUS M YMEHUsS TpHU
pelIeHuu MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOJONOIH30BAHHEM (COOMIOIEHUE MPABHIT
MOBEJICHUSL B TPUPOJIE, HANIPABIEHHBIX HA COXPAHEHHUE PAaBHOBECHS B IKOCHUCTEMaX, OXPaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HETPUITHE ACUCTBUN, MPUHOCAIIUX BPEA OKpYKAIOIIeH MPUPOTHOU Cpele, yMEHUe
MIPOrHO3UPOBATh HEOJIArOMpPUATHBIE 3KOJOTHYECKHE IOCIEICTBUS MPEeANPUHUMAEMbIX EHCTBUN U
MpeIoTBpalIaTh UX;

HaJIMYUE PA3BUTOTO DKOJOTHYECKOTO  MBIIUICHUS, HKOJIOTUYECKOW KYyJbTYpbl, OIBITa
JESTENIbHOCTH SKOJIOTUYECKON HAIIPaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B TIO3HABATEIHHOM,
KOMMYHHKATHBHOW W COIMAIBHON TPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOHN JNEATEITHBHOCTH
HKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH ¥ OOIIECTBEHHOW MPAKTUKNA, OCHOBAHHOTO HA JUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOCTO MeCTa B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHNUE S3BIKOBOM W YHUTATEIILCKOW KYJIBTYPHl KaK CpPEICTBA B3aUMOJCHCTBUS
MEXTy JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHWE creun(puKd OHWOJIOTUM KaK HayKH, OCO3HaHHMA €€ poiaud B (HOPMUPOBAHHU
PaIMOHATIFHOTO HAYYHOT'O MBIIMUICHHUS, CO3JJaHUH TIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEeM MHPE
KaK O €IMHCTBE MPHUPOIBI, YETIOBEKAa W OOIIECTBA, B IMO3HAHWUU NPUPOTHBIX 3aKOHOMEPHOCTEU U
pelIeHu IPOoOIIeM COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOM IMBUIIM3AIUN: 00eCTIeYeHUSI HOBOTO
YPOBHSI Pa3BUTHUS MEAUIMHBI, CO3JIaHUE TMEPCICKTHBHBIX OMOTEXHOJOTHH, CIOCOOHBIX periaTh
pecypcHble TpoOJIeMBbl pa3BUTUS 4YEIOBEUECTBA, TIOWCKA TMyTed BBIXOJAA U3 TJIOOATBHBIX
HKOJIOTMYECKUX TPOoOJIeM U oOecredeHus IMepexoia K YCTOMYMBOMY pPa3BUTHIO, PAllMOHATHLHOMY
MCTIONIb30BAHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OHWOJOTHMYECKHX 3HAHWA B IEJSAX TOBBIIICHUS OOIIeH
KyJbTypbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAIbHON
TPaMOTHOCTH O0yuaromxcs, GopMUpyeMoil pu U3y4eHUr OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, MHCIOJIBb3YeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCTOJIh30BaTh MOTyYaeMble 3HAHUS TSl aHAIU3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEeTOo
MHUpa U MPOUCXOAAIIUX B HEM M3MEHEHMH, YMEHHE JeNaTh 0OOCHOBAHHbIE 3aKJIIOYEHHS] Ha OCHOBE
HAYYHBIX ()aKTOB M UMEIOIINXCS TAaHHBIX C 1IETBI0 MOMyUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSTEIHHO HCIOIB30BaTh OMOJIOTHYSCKUE 3HAHUS JIJIS PEIICHHS MPOoOJIieM B
peaNIbHBIX KU3HEHHBIX CUTYAIHsIX;
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OCO3HAaHHE LIEHHOCTH HAay4YHOW JE€ATENIbHOCTH, T'OTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U
HCCJIEIOBATENIBCKYIO JESITEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;
TOTOBHOCTb U CIIOCOOHOCTBH K HEMIPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPa30BaHHIO, K aKTUBHOMY

MOJTYYCHHUIO HOBBIX 3HAHUH 110 OMOJOTUH B COOTBETCTBHUU C KU3HEHHBIMHA HOTpC6HOCT$IMI/I.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenmeTHele pe3yibTaThl OCBOGHMs yuyeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS  MHPOBO33PEHHS  OOYHYAIOUIMXCS  MEXAUCHHUILTHHAPHBIE
(MexnpeaMeTHbIE) OOILIEHAayUHbIe MOHATHUS, OTPa)KAloIIUe LEJOCTHOCTh HAYYHOM KapTHHBI MHpa U
crneun(puKy METOJOB IMO3HAHUS, MCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIrus,
SBJICHHE, MPOLECC, CUCTEMa, HAy4HBIH (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCclieloBaHue, HaONIOJIeHHe, H3MEpEeHHe, OSKCIEPUMEHT U JPYIHX), yHUBEpcajbHble YyueOHbIE
neicTBus (I03HaBaTeNIbHbIE, KOMMYHUKAaTUBHbIC, PEryJIATUBHBIE), oOecreunBarone GopMUpOBaHUE
(YHKIMOHAIbHON TIPaMOTHOCTH UM  COLMAIBHOM  KOMIETEHIMHOOYYAroIUXCcs, CIIOCOOHOCTh
00yyaroIuxcs HUCIOJIb30BATh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUA U
YHHMBEpCaJIbHbIE YUeOHbIE IeHCTBHS B TO3HABATEIILHON U COLMAIbHON MPaKTHKE.

MetanpeaMeTHbIE pe3ybTaThl OCBOSHMSI IPOTPAMMBI CPEAHET0 001Iero o0pa3oBaHusl TOJIKHBI
OTpaXkaTh:

Osgi1aieHHe YHHBEPCAJbHBIMHU Y4eOHbIMHU NO3HABATEIbHBIMHU AeHCTBUSIMMU:

1)0a30Bble JOornyecKue AeMCcTBUS:

CaMOCTOSITENIFHO  ()OPMYJMpPOBATh M aKTyalU3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOECHUU 3HAHUN NPUEMBI JIOTUYECKOI'O MBINUIEHHs (aHalIM3a, CHUHTE3a,
CpaBHEHHUs, Kiaccuukaiu, o00OLIEeHHsI), paCKpbIBaTh CMBICI OMOJOTHYECKUX MOHATUH (BBLIEIATH
UX XapaKTepHbIE IPU3HAKHU, YCTAaHABIMBATh CBSI3U C IPYTUMHU IMOHATHAIMHU);

OTpeAeNATh LI ASITeIbHOCTH, 3a/1aBas MapaMeTphl U KPUTEPUH UX TOCTHKEHUS, COOTHOCUTH
pE3yJIbTaThl AESITEIBHOCTH C IOCTABIECHHBIMU LIENISIMU;

UCTIOJIb30BaTh OMOJIOTHUECKUE TTOHSTHS ISl O0bACHEHHS (DAaKTOB M SBJICHUH JKUBOM MPHUPOIBI;

CTPOUTH JIOTUYECKUE DPACCYKJIEHUS (MHIYyKTUBHBIE, NEAYKTUBHBIE, 110 aHAJIOTWH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYyITUpPOBATh BBIBOABI M
3aKJIIOUEHUS;

IIPUMEHATh CXEMHO-MOJEJIBHBIE CpPEICTBA JUIsl IPEACTaBICHMS CYIIECTBEHHBIX CBSI3€H U
OTHOLIECHUH B H3yYaeMbIX OHOJOIMUECKHMX OOBEKTaX, a Takke IMPOTUBOPEUU pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IMJaH peIIeHHs MpoOJeMbl C YYETOM aHalIM3a MMEIOLIUXCS MaTepHabHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBl B JEATEIBHOCTb, OLEHMBATH COOTBETCTBHE pPE3YJIbTATOB LIEISIM,
OLIEHUBATh PUCKH MOCIEICTBUI NeSTEIbHOCTH;

KOOPDIMHUPOBATh U  BBINOJHATH pabOTy B YCIOBUSIX pPEaJbHOrO, BHUPTYAJIBHOIO U
KOMOMHHPOBAHHOTO B3aHMMO/IEHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PELICHUN KU3HEHHBIX MPoOIIeM.
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2)0a30Bble HCCIEA0BaATEIbCKHE IeHCTBHS:

BJIQJICTh HABBIKAMHU Y4YEOHO-HMCCIIEAOBATEILCKOM W TPOSKTHOM JIEATEIHPHOCTH, HAaBBIKAMU
paspemieHusi TpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIPHOMY TIOHMCKY METO/IOB
peIICHHUs TPAKTHYSCKUX 337249, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

UCTIONB30BaTh PA3IUYHbIE BUJBl JCATEIHHOCTH IO TMOJYYCHHWI0O HOBOTO 3HAHUS, €ro
WHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHCHHUIO B YICOHBIX CUTYAIUAX, B TOM YHCIIE TIPU CO3TAHUH
y4eOHBIX U COIUAIBHBIX MTPOEKTOB;

dbopMUPOBAaTh HAYYHBIH TUIN MBIIIICHNUS, BJIAaJ€Th HAYYHOH TEPMHHOJIOTHEW, KIFOUYEBBIMU
MOHATUAMHU U METOJIaMHU;

CTaBUTh ¥ (OpPMYIHpPOBaTH COOCTBEHHBIE 3aJauyd B OOpa30BaTEIbHOW JEATENBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IPUYMHHO-CJICICTBEHHBIC CBS3HM U aKTyaIM3UPOBATh 33/1a4y, BBIIBUTaTh THIIOTE3Y €&
pellleHus, HaXOAUTh apryMEHTHhI JJI JOKa3aTelIbCTBa CBOMX YTBEPKICHMIA, 3a/laBaTh MapaMmeTpbl U
KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PELICHUs 3aJaud pe3yJbTaTbl, KpUTHUECKH OILICHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh LIEJICHANIPABICHHBIN MOMCK TIepeHOca CpPEeACTB M CHOCOOOB JEHCTBUS B
po(eCCHOHATIBHYIO Cpey;

YMETh MEPEHOCUTH 3HAHUS B MTO3HABATENIbHYIO U MPAKTUYECKYIO 00JIACTH KU3HEAEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, TIPe/IaraTh OPUTHHAIBHBIC TIOJXObI ¥ PEIICHHS, CTAaBUTh POOJIEMBI
3a/1a4, JOMYCKAOIINE ATbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmaunmueii:

OPUEHTHPOBATHLCS B PA3TUYHBIX HCTOUYHUKAX WH(GOPMALIUHU (TEKCTE Y4eOHOTO MOCOOUs, HayYHO-
TIOITYJISIPHOM JINTEpaType, OMOJOTHIECKHIX CIOBAPSAX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTEpHETE), aHANH3UPOBATh HH(DOPMALIUIO PA3IUYHBIX BUJOB U (DOPM IPECTABICHUS, KPUTHIECCKU
OIICHUBATH €€ JOCTOBEPHOCTH U HEMPOTHBOPEUHBOCTE;

dbopMyIupoBaTh 3ampockl W TPUMEHSATH pPA3IUYHBbIE METOJABI MPH TOUCKE U O0TOOpe
Ouonornueckoit HHpopMaIu, HeOOXOIUMOM TSl BRITIOTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCHONB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATHUBHBIX — TEXHOJOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCTIOIH30BAHUS PA3IUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMANbHYIO  (QOpMYy  TMpEACTaBIEHUS  OHMOJOTUYECKOU
uHpopMaIuu (cxeMbl, TpaduKu, JUarpamMmbl, TAOIHIIBI, PUCYHKH U IPYTOe);

UCIIONB30BAaTh HAy4YHBIM S3bIK B KauyecTBE CpelacTBa Mpu paboTe ¢ OHOJIOrHYecKOn
uHbopMalueil: MPUMEHATh XUMHUYECKHe, (PU3NYECKHMEe W MaTeMaTH4eCKHe 3HAaKH W CHUMBOJBI,
dbopmyinbl, abOpeBHATypy, HOMEHKIATypy, HCIONb30BaTh M  MpPeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIATHOCTH;

BJIa/I€Th HABbIKAMU PACIIO3HABAHUS U 3alIUTHl MH(pOpMaLU, HHPOPMAIIMOHHON 0e30macHOCTH
JMYHOCTH.
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OsgiaieHHe YHHBepPCAJbHBIMUA KOMMYHUKATHUBHBIMH JAeHCTBUAMM:

1)o6menne:

OCYILIECTBIISITh KOMMYHHUKAIIMK BO BceX cepax KU3HH, aKTUBHO y4acCTBOBATh B JIMAJIOTE WM
JUCKYCCUM TIO CYLIECTBY OOCY»KIAaeMOM TeMbl (YMEHHUE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEJIHO BBINIOJHEHMSI MIpeIaraéMoi 3ajJadd, YUUTHIBaTh MHTEPECHl U COIVIACOBAHHOCTh
MO3ULMH IPYruX y4aCTHUKOB AMAJIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOILEHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
NPEINOChUIOK BO3HUKHOBEHHMS KOH(MDIMKTHBIX CHUTYyalUd, YMEThb CMr4atb KOH(JIMKTBI U BECTH
MIEPErOBOPHI;

BJIAJICTh Pa3IMYHBIMHU CIIOCOOaMHU OOIIEHUS U B3aUMOJICHCTBUS, MIOHMMATh HAMEPEHUS JPYTUX
JIOJeH, TPOSIBIATH YBAXHUTEIbHOE OTHOUIEHHE K COOECeHHKY W B KOPPEKTHOH ¢opme
(bopMyIMpPOBATH CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPE/CTB.

2)coBMeCTHAS IeATEIbHOCTD:

MOHMMATh W HCIIOJIb30BaTh NPEUMYINECTBa KOMAaHIHOM W WHAMBHIyalbHOW paboThl mpu
pelieHnu OMOIOTUYECKO TPOoOIeMbl, 000CHOBBIBATh HEOOXOJMUMOCTh MPUMEHEHHSI TPYIIOBBIX (HOpM
B3aMMOJEHCTBYSI IPU pelIeHUH yueOHO! 3a/1auH;

BBIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX JCHCTBHI € ydé€ToM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4iIeHa KOJIEKTHBA;

MIPUHUMATBh LI€JI1 COBMECTHOM JIEATEIbHOCTH, OPraHU30BbIBATh U KOOPJIANHUPOBATh JEHUCTBUS 1O
€€ NOCTHIKEHMIO: COCTAaBJIAThH IUIAH JEHCTBHM, pacHpeAcsATh POJIU ¢ y4ETOM MHEHHMM Y4YaCTHUKOB,
00CyXJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa W KaXK/I0T0 Y4YaCTHHMKA KOMaH/bl B OOLIUI pe3ysbTaT IO
pa3pabOoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE IPOEKTHI, OLIEHUWBAaTh HUAEH C MO3ULMHM HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETMUYECKOE MOBEIACHHE B PA3JIMYHBIX CUTYyaLUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

OsgiaieHHe YHHBEPCAJBbHBIMHU PeryISTUBHBIMH JCHCTBUSIMU:

1)camoopranuszanus:

UCIIO0JIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIBICHUS MPOOJIEM M MX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OHMOJOTHMYECKHUX 3HAHUU 1EJeBble U CMBICIOBBIE YCTAHOBKH B CBOHX
JEUCTBUAX M IOCTYIKaX II0 OTHOIIEHHIO K JKMBOW MPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY’KaOIIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MTO3HABATEIbHYIO IESATEIbHOCTD, BBIABIATH IPOOJIEMbI, CTABUTH
u GopMyIMpOBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN ACSITEIbHOCTU U )KU3HEHHBIX CUTYaIIUAX;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH PEHIeHHs MPoOJIeMbl C YUYETOM HMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTCHHIA,

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTEeHUMH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;
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OLICHUBATh MMPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM SPYAMLIMHM B Pas3HbIX 00JaCTIX
3HAHUU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTb OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCSATECIBHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJaJIeTh HaBbIKAMU I103HABATEIbHOM peQUIEKCUH KaK OCO3HAHMs COBEpIIAEMbIX IEHCTBUI U
MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, MCIIONB30BaTh MPHUEMBI Pe(IECKCUH IS
OIIEHKH CHUTYaIllH, BHIOOpA BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MIPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

3)npunsaTHe ce0 M APYrux:

MPUHUMATH ce0sl, MOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MIPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3UIMH JIPYTOTO YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynabTaThl ocBoeHus mnporpammbel COO mno Ouosiornn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crnenuduyeckue g ydyeOHoro mnpeaMera «buosorus»y HaydyHble 3HaHHSA, YMEHUS U
CHocoObl JEMCTBUI 10 OCBOEHUIO, MHTEPIIPETALNN U MPEOOPa30BAHNIO 3HAHUM, BUIbI 1€ATEILHOCTU
10 TIOJTyYEHHUIO0 HOBOTO 3HAHMS M MPUMEHEHHUIO 3HAaHUH B PA3JIMYHBIX YUEOHBIX CUTYalLUsAX, a TAKXKE B
peanbHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C OMonorueil. B mporpamMMe npeaMeTHbIe pe3ybTaThl
IIPEJICTaBJICHBI 110 TOJaM 00yUYEeHHUS.

[IpenmeTHble pe3yabTaThl OCBOCHUS yueOHOro mpeamera «buonorus» 6 10 Knacce TOMKHBI
OTpaxkaTb:

c(OPMHPOBAHHOCTh 3HAHUH O MecTeé W pOJM OWOJIOTMM B CUCTEME HAayYyHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa |
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC POCCUHCKUX M 3apyOeXHBbIX Y4EHBIX-OMOJOrOB B pa3BUTHE
ouonoruu, (HyHKIIMOHATFHON TPAMOTHOCTH YeJIOBEKa I PELICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBAaTh COJEpKAHUE OMOJIOTMYECKUX TEPMHMHOB M TOHATUN: *XHU3Hb, KIIETKa,
opranusM, Merabonu3M (0OMEH BelIeCTB M IpEBpallleHHe SHEPTUH), TOMEOCTa3 (CaMOperyssiuus),
YpOBHEBasl OpraHM3alUsl )KUBBIX CHUCTEM, CAMOBOCIPOM3BEACHUE (PENPOIYKIIHSA), HACIEACTBEHHOCTD,
WU3MEHYMBOCTb, POCT U PA3BUTHUE;

yMEHUE u3jaraTb OHMOJIOTMYECKHE TeopuHu (KJIEeTOYHas, XpPOMOCOMHas, MYyTallMOHHas,
HEHTpalbHasl JOTMa MOJEKYJsipHON Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBuiosa)
U y4yeHus (0 LEHTpax MHOrooOpas3us M HPOMCXOXAEHUS KyJabTypHbIX pacteHuid H. V. Basuiosa),
OTpeNIeNIATh TPAHULBl UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

yYMEHHUE BIIaJIeTh METOJJAMH HAy4YHOT'O NO3HAHUsS B OMOJIOTUM: HAOIIOAEHUE U ONMCAHUE KUBBIX
CHCTEM, IpPOLIECCOB M SABJICHWH, OpraHu3alus M IPOBEJICHHE OMOJIOTMYECKOr0 HKCIEPHUMEHTA,
BBI/IBIDKEHUE THIIOTE3bI, BBIABIEHUE 3aBUCHMOCTH MEXIY HMCCIEIyeMbIMU BEIMYMHAMU, OObICHEHUE
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MOJIYYEHHBIX PE3yJIbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUIM M 3aKOHOB, YMEHUE JeNaTh
BBIBOJIbI HA OCHOBAHUU TIOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICTSTh CYIIECTBEHHBIE MPHU3HAKKM BHUPYCOB, KJIETOK MPOKAPHOT M DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
MpeBpalleHus] SHEPTUU B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO W JHEPreTUYecKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, MeW03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, HWHAMBUIYAILHOTO Pa3BUTHUS
opranusMma (OHTOT€HE3);

YMEHHE MPUMEHATh TOJy4YeHHBbIC 3HAHUS U1l OOBSCHEHUS OWOIIOTMYECKUX IMPOIECCOB U
SBIICHUM, JUISI TPUHATUS TPAKTHUYECKUX PEIICHWH B MOBCEAHEBHOW >KM3HHM C IIENBI0 OOecredeHus
0€30IacHOCTH CBOETO 370POBBSl M 3/I0POBbSI OKPY>KAIOLIUX JIFOJCH, COOMIOICHUS HOPM I'PaMOTHOTO
MOBEJICHUS B OKpYXKalolllel MNPUPOAHON cpele, IOHMMaHUE HEOOXOIMMOCTH UCHOJIb30BAaHUS
JOCTUKEHHUN COBPEMEHHOM OMOJIOTMH U OMOTEXHOIOTHIA JUIS PAIlMOHATBHOTO MIPUPOIOTIOIB30BAHUS;

YMEHHE pelaTh 3JIeMEHTapHbIe TeHETHUECKHEe 3a7]auid Ha MOHO- U TUTHOPHUIHOE CKpEIIMBaHUE,
CIETVICHHOE HAcleJOBaHUE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBaHUS ISl MpeAcKa3aHus
HACJIEJOBaHMsI PU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJIHATH Ja00paTOpHbIE U MpaKTUYecKue paboThl, COOMIOAATH MpaBuiIa MpU padoTe ¢
y4eOHBIM 1 1a00paTOPHBIM 000PYOBAaHUEM;

YMEHHE KpPUTUYECKH OLIEHUBAaTh U HMHTEPHPETUPOBATh HHGOPMALUI0 OUOJIOTHYECKOrO
COJIeprKaHusl, BKIIIOYAIOLIYIO TICEBJAOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeCTBa MacCOBOM
nHbOpMalluy, HAy4YHO-TIONYJISIPHbIE MaTEepPHalIbl), 3STUYECKHE aCMIEKThl COBPEMEHHBIX HCCIEA0BaHUN B
OnonI0THUN, METUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIC U YCTHBIE COOOIICHHSI, 0000111ast OMOJIOTHIECKYIO
WH(POPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh MMOHSATHIHBIN amnmapaT OUOJIOTHH.

[IpeameTHBIC pE3yNbTaThl OCBOCHUSI ydueOHOro mpeamera «buonorus» ¢ 11 knacce NOTKHBI
OTpaxkaTb:

c(OPMHPOBAHHOCTh 3HAHWH O MecTeé W pOJM OWOJIOTHM B CHUCTEME HAayYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOH €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa U
HAyYHOTO MHUPOBO33pEHUS, O BKJAJE POCCUICKUX U 3apyOexHBIX YUEHBIX-OMOJIIOrOB B pa3BUTHE
ouonoruu, (GyHKIIMOHATHFHOW IPAaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHHs )KU3HEHHBIX 33]1a4;

YMEHHUE paCKpbIBATh COJIepKaHUE OMOJIOTMUYECKUX TEPMHHOB W TOHATUN: BUJ, MOMYJISALINS,
reHo(OH, ABONIOLNA, ABMXKYIIME CHIBI ((PaKTOphI) IBOIIOIUH, MPUCTIOCOOICHHOCTh OPTaHU3MOB,
BUJI000pa3oBaHue, IKOJIOTHUYECKUE (PAKTOPBI, IKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTHI, PEIYICHTHI,
[eNH MUTaHus, SKOoJIoThYeckas mupaMua, OuoreoueHos, ouocdepa;

yMEHHE U3Narath OMOJOrnuecKkrue Teopun (IBomroimonHas Teopus Y. JlapBuHa, CHHTeTHYECKAs
TEOpHs IBOIIOLINH), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3apoabiiieBoro cxoactsa K. M. bapa, uepenoBanus
[JIaBHBIX HampaBieHu u myteid osBomoumu A. H. Cesepuoa, yuyenus o Ouochepe B. U.
Bepnazckoro), onpenensTh rpaHULIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIaJIeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJOTHH: HAOJIOIEHHE U OMHMCAHUE JKUBBIX
CUCTEM, TMpOIIECCOB U SBJICHWH, OpraHM3alus U MpPOBEJCHHE OHOJIOTMYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bI, BBIABICHUE 3aBUCHMOCTH MEXIY MCCIEAyEMBbIMU BEIMYMHAMHU, OOBICHEHUE
MOJIYYCHHBIX PE3yJIbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHNA, TEOPUH W 3aKOHOB, YMEHUE JENaTh
BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX Pe3yIbTaTOB;
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YMEHHE BBIICIATh CYIICCTBCHHBIC MPHU3HAKA CTPOCHHUS OWOJIIOTMYECKUX OOBEKTOB: BHUJIOB,
MOMYJISALUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOT€OIIEHO30B M IKOCUCTEM, OCOOCHHOCTH
MPOIECCOB:  HACJIEICTBEHHOW  HM3MEHYHMBOCTH, ©CTECTBEHHOIO  OTOOpa, BHUI000pa3oBaHUS,
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBHUS JKOJOTHYECKHX (DAKTOPOB HA OPraHMU3MBI, MEpPEHOCA
BEILIECTB U IOTOKAa YHEPTrUM B SKOCHUCTEMAX, AHTPONOTECHHBIX W3MEHEHUH B JKOCHCTEMAaX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX IUKIIOB B Orocdepe;

yMEHHE MPUMEHATh TOJy4YeHHbIE 3HAHUS ISl OOBACHEHUS OWOIIOTUYECKUX IMPOILECCOB U
SIBIICHUH, JUISI TPUHATHS TPAKTHYECKUX PEIICHUH B MOBCEAHEBHOW >KM3HHM C IENbI0 OOeCredeHus
0€30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBbS OKPYKAIOIIUX JIFOJIEH, COONIO/IEHUsI HOPM TPaMOTHOTO
MOBE/ICHUS B OKpYXXalolleld MPUPOAHON cpeAe, TNOHMMaHWE HEOOXOJUMOCTH HCIOIb30BaHUS
JOCTHKEHHUHM COBPEMEHHOM OMOJIOTHH IS PAllHOHAIBHOTO MTPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHE 3a/1a4l, COCTABISATh CXEMbI IIEPEHOCA BEIIECTB
Y DHEPTUU B SKOCUCTEMaX (LIeTH MUTaHUs);

YMEHHE BBITIOJHATH Ta00paTOPHbIE U MpaKTUYecKue paboThl, COOMIOAATH MpaBuiIa MpU padoTe ¢
y4eOHBIM 1 1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KpUTHYECKH OLIEHUBAaTh U HMHTEPHPETUPOBATh HHGOPMALUI0 OHUOJOTHYECKOTO
COJIEpKaHUsI, BKITIOYAIOITYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3JITMYHBIX UCTOYHUKOB (CPEICTBA MaCCOBOM
uHbOpMalluy, HAYYHO-MOMYJISIPHBIE MaTepualbl), paccMaTpuUBaTh TJI00AIbHBIE JKOJIOTUYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIC U YCTHBIE COOOIICHHsI, 0000111ass OMOJIOTHIECKYIO
WH(POPMAITUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh MMOHSATHIHBIN amnmapaT OWOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonunuectBo yacoB
Ne HaumeHoBaHMe pa3/iesioB U TeM DiieKTpoHHbIE (G POBbIE)
n/n NMpOrpamMMbl Kontpoibn Tpairiiec o0pa3oBaTejibHbIE PecypcChl
Bcero ble PabOTHI Kue paboThI
but6mmoreka [{OK
! broorii Kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble cHUCTEMBI U X OpraHu3anus 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorera LIOK
https://m.edsoo.ru/7f41¢292
4 KuznenesTenbHOCTh KIETKU 6 Bubmiorexa LIOK
https://m.edsoo.ru/7t41c292
5 PasmHOXeHME U MHAMBHUIyaIbHOE PA3BUTHE 5 1 bubnmnoreka [JOK
OpPTraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 KBMEHYMBOCTh OPraHU3MOB 8 1.5 Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
7 Cenexiusi oprann3mMoB. OCHOBBI OMOTEXHOIOTHH 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpemst 1 Bubmmorexa OK
https://m.edsoo.ru/7f41¢292
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4
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11 kaacc

KonuuectBo yacos
Ne HaumeHoBaHMe pa3/ieioB U TeEM DJleKTpOoHHBbIE (G pPoBbIe)
KonTponsn IIpakTruec
n/n NMporpamMmbl o0pa3oBaTejibHbIE PeCypChI
Bcero ble pabOTHI KHe paboThl
but6mmoreka [JOK
1 2 0 9 0.5
BOHOUHONHAR DO https://m.edsoo.ru/7f41c292
5 B 3 9 ! bubmmoreka [JOK
O3HMKHOBEHHE W Pa3BUTHE KU3HU HA 3eMIIe
P https://m.edsoo.ru/7f41¢292
3 Opranus 0 aromias cpeaa 5 1 bubmorexa LIOK
TaHU3MBI U OKPYXK ST
P 24 s cpea https://m.edsoo.ru/7f41¢292
4 Coo6 1 ! | bu6mmoreka [JOK
000IIeCTBA U IKOJIOTHYECKUE CUCTEMBI
H " https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOTI'O NTIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA
* buonorus, 10 knacce/ bensies JI.K., Apmvmmmi .M., Ky3uenosa JI.H. u apyrue; non penakuueii bensera
J.K., Jemviuna I'.M., Axkunoneproe o6mectBo «M3natenserBo «IIpocBenieHue»
* buonorus, 11 kiacc/ benses JI.K., bopoaun [1.M., Jpivmun I.M. u apyrue; non penakuueit bensena
J.K., Jeivmuna I'.M., Akunoneproe o6mectBo «M3natenserBo «IIpocBemienue»
buonorus. O6mas 6uonorus\10-11 xnaccer: mox pen. Kamenckoro: A.A. Kamenckuii, E.A. KpukcyHos,
B.B. [Taceunuk, [poda, 2015 — 368 c1p.

METOAHUYECKHUE MATEPHUAJIBI UIAA YUYUTEJIA
Meroauueckoe nocodue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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