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1.IlosicHuTeIBLHAS 3l CKA

Lenpto nzydenus yueoHoro npeamera «buosnorus» Ha yriyOnéHHOM ypOBHE — OBIIAJICHHE
00y4aroIUMUCS 3HAaHUSIMH O CTPYKTYPHO-()YHKIIMOHAJILHOW OpraHU3alliy KHUBBIX CUCTEM PAa3HOIO
paHra W npuoOpeTeHHWEe YMEHUH HCIOJIb30BaTh STH 3HAHHSA B (OPMHPOBAHMU HMHTEpeca K
onpenenéHHOW 001acTu NMpo(hecCUOHAIBHONW JEsATEeIbHOCTH, CBS3aHHOM C Ouosloruei, wim K
BBIOOpY yueOHOTO 3aBeCHHS IS TPOAOIDKEHUS OHMOIOTUYECKOr0 00pa30BaHMU.

3amauyamu yue6Horo npeamera «bruosorus» Ha yriy0iE€HHOM ypOBHE:

- OCBOCHHME OOYYAIOIIUMHCS CHCTEMbl OWOJIOTMYECKHUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpHsX, KOHLEMLHUAX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIax,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOEHUHU, MHOI000pa3un
U OCOOEHHOCTAX OMOJOIMYECKMX CHUCTeM (KJIETKa, OpraHW3M, MOMYJALHUs, BHJ, OHOIreOlEeHO3,
O6uocdepa); 0 BELIAIOLINXCS OTKPBITHIX M COBPEMEHHBIX UCCIIEIOBAaHMIX B OMOJIOTHH;

- O3HakoMJIeHHEe  OO0ydarlolmxcs ¢  MeToJaMM  IO3HaHWsS ~ JKMBOM  NPUPOABL:
UCCJIEIOBATEIbCKUMU METO/IaMU OMOJIOTUYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOW OuoJioruu,
SMOPHOJIOrMHM U OMOJOIMU Pa3BUTHS, I'€HETUKU U CEJIEKLUH, OMOTEXHOJIOTUM U CUHTETHYECKOM
OMOJIOTUH, TTAJICOHTOJIOTHH, YKOJIOTHH); METOJIaMU CaMOCTOSITSIIbHOTO TIPOBEIACHHSI OMOJIOTHUSCKUX
uccieioBaHMi B jabopaTopuM M B 1mpuponae (HaOmrofeHue, HU3MEpeHUe, SKCIEPUMEHT,
MOJICJIUPOBAHUE);

- OBJIaZICHHE OOYYarOIMMUCS YMEHHUSMHU: CAMOCTOSITENIbHO HAaXOJAWTh, aHAJIM3UPOBATh U
HCTIOJIb30BaTh OMOJOTMYECKYI0 HH(OPMAIUIO; MOJIb30BATHCS OMOIIOTUYECKON TEPMHUHOJIOTHEH WU
CHUMBOJIMKOHN; YCTaHABIMBATh CBS3b MEX/Y pPa3BUTHEM OMOJOTMM M COLUAIBbHO-3KOHOMUYECKHUMU
¥ SKOJOTMYECKUMH MPOOJIeMaMy 4eJI0BEYECTBA; OLIEHUBATH MOCIEICTBUS CBOCH NEATEILHOCTH 10
OTHOILEHHIO K OKpYXalleil NpUpoaHONW cpefe, COOCTBEHHOMY 3I0POBBIO U  310POBBIO
OKpPYKaIOIIMX JIIOJei; OOOCHOBBIBATH M COONIONATh MEphl MPOPHIAKTHKH HH()EKIMOHHBIX
3a00jeBaHUi, MpaBWia IMOBEACHUS B HpuUpoAe U obecredeHus Oe30MacHOCTH COOCTBEHHOM
KU3ZHEJCATEIIbBHOCT B YPE3BbIUYAMHBIX CUTYyallUSX IPUPOJHOIO M TEXHOTEHHOIO XapakTepa;
XapakTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

- pa3BUTHE Y OOy4arOLIUXCsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBAa C BBLAAIOIIUMUCS OTKPBITUSAMH M COBPEMEHHBIMU HCCIEOBaHUAMU B OHOJIOTHUH,
pelaeMbIMi €10 MpoOJeMaMH, METOJO0JIOTHEH OMOJIOrMYeCKOro HCCIeA0BaHUs, MPOBEACHUS
HKCIEPUMEHTAIbHBIX  HMCCIEOBAaHUN, pelieHus OWOJOTHMYECKHX  3ajlad, MOJEIMPOBAHUS
O1oJI0rn4ecKX 00BEKTOB U MPOLIECCOB;

- BOCIIUTaHUE Yy O0YYaroIMXCs IEHHOCTHOI'O OTHOIIEHUS K JKUBOW NMPHUPOJIE B IEJIOM U K
OTIeNbHBIM €€ OoOBeKTaM M SBIEHUSAM; (POPMHUPOBAHUE OKOJOTHYECKOM, TIe€HETHYECKON
IPaMOTHOCTH, OOILIeH KyJIbTypbhl NOBEICHHS B MPUPOAE; HHTETPALUH €CTECTBEHHO-HAy4YHbBIX
3HAHH;

- npuoOpeTeHne 00y4yaroIUMHUC KOMIETEHTHOCTH B pallMOHAIILHOM MPHUPOJIOTIONIb30BaHUH
(coGroieHue MpaBwIl TIOBEICHUS B TIPUPOJIE, OXPaHbl BUIOB, SKOCUCTEM, Orocdephl), COXpaHEHUHN
COOCTBEHHOT'O 37I0POBbSI M 370pPOBbSl OKPYXAIOIIUX JOJAeH (coOmomeHnus Mep NpoQHIAKTUKU
3a0oneBaHui, obecrieueHue O€30MaCHOCTU KHU3HEAEATEIbHOCTH B YPE3BBIYAWHBIX CUTYaLUAX
IOPUPOJHOTO U TEXHOI'CHHOTO XapakTepa) Ha OCHOBE MCIIOJIB30BAaHHMS OWOJIOTMYECKUX 3HAHUU U
YMEHHH B MOBCEIHEBHOW JKH3HH;

- CO3JlaHM€ YCJIOBUH Ui OCO3HAHHOTO BBIOOpPAa OOYYAIOIIUMHCS HWHAWBUAYATIBHON
o0pa3oBaTeNbHOIl  TPAaeKTOPUM, CIIOCOOCTBYIOIIEH  MOCIEAyIIeMy  IpodhecCHOHATEHOMY
CaMOOIIPEIeIEHUI0, B COOTBETCTBUU C MHUBHIYyaJIbHBIMH HHTEPECAMU U MOTPEOHOCTAMHU PErHOHA.

Mecto mnpeamera «buonorus» B yueOHOM TIUIaHe: OHOJIOTHSA YIIyOJNEHHOTO YPOBHS
uzyuenus (10—11 kmaccel) sBIseTCA OAHUM U3 KOMIIOHEHTOB MpeaMeTHoH obnactu «EcTecTBeHHO-
HayuyHble npeameTsl». CormacHo nonoxeHusMm ®I'OC COO npoduiibHble ydeOHBIE TPEIMETHI,
u3y4yaeMmble Ha YriyOJIIEHHOM YpOBHE, SIBISIIOTCS criocoboM auddepeHunany ooydeHus: Ha ypoBHE
cpenHero oOmiero oOpa3oBaHHS W NpU3BaHbl 00ECHEUYUTH MPEEMCTBEHHOCTh MEKIY OCHOBHBIM
OOIINM, CPETHUM OOIUM, CPETHUM MPO(HECCHOHAIBHBIM U BBICIIUM 00pazoBaHHeM. B To ke Bpems
KaXbli U3 3TUX Y4eOHBIX MPEIMETOB JOJDKEH OBbITh OPUEHTHPOBAH HAa IMPUOPUTETHOE pEIICHUE
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00pa30oBaTeNbHBIX, BOCIHUTATEIBHBIX M PA3BUBAMOINUX 337ad, CBA3aHHBIX C MPOGOpUEHTAIHCH
oOydaromuxcsi ¥ CTUMYJUPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH HAay4YHOrO 3HAHUS,
CBSI3aHHOT'O C OMOJIOTUEH, METUIIMHOM, YKOJIOTHEH, ICUXOJIOTHUEN, CIOPTOM HJIM BOCHHBIM JEJIOM.

Ha n3yuenne npenmera «buonorus» (yriryOon€HHbIH ypoBeHB) oTBoaAMTCS: B 10 Kitacce -102
yaca B 1o (3 yaca B Hezeno), B 1 1kiacce -102 yaca B roj (3 yaca B HeZeINo0).

Jlst peanu3anuy MporpaMMbl HCTIONB3yeTcss yaeOHuK «buonorus. 11 kiacc (yriyOnéHHBIN
YpOBEHB): yueOHUK iisi o0meoOpa3oBarenbHbix opranm3anuii /B.B. Ilaceunuk, A.A. KameHckuid,
A.M. Py6uioB u np./mox penaknueii [Taceunuka B.B. — M.: IIpocBemenne, 2020. — 320 c.: wLy».

Pabouass mporpamma ydeOHOro mnpeamera «buonorus» cocraBieHa ¢ ydeToM paboueit
nporpaMMbl  BOCHHUTaHMs. BocmurarenbHbpld MOTEHIMA] JAaHHOTO  y4eOHOro  mpeamMera
obecreunBaeT pean3ainio CIeAYIONUX EJIeBhIX IPUOPUTETOB BOCIIUTAHUS O0yUYAIOIITUXCS:

- YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOUICHHH MEXIYy YUYHUTEIEeM M €ro y4eHUKaMU,
CIIOCOOCTBYIOIIUX TMO3UTUBHOMY BOCIHPHUSTHIO Yy4YallUMUCS TPeOOBaHMM W MPOCHO y4HUTEls,
NPUBJICYCHUIO WX BHUMaHUs K OOcCyXJaemMoil Ha ypoke uH(OpManuM, aKTHUBU3ALUU HUX
IMO03HABATCIILHOM JEITCIHFHOCTH,

- moOyXKJeHUE WIKOJIBHUKOB COONIOAaTh HAa YpPOKE OOLIECHPHUHSATHIE HOPMBI TMOBEACHUS,
npaBwia OOIIEHMSI CO CTapIIUMU (YUUTENSMU) M CBEPCTHUKAMHU (ILIKOJIbHUKAMH), MPUHIIMIIBI
yueOHOM TUCIUILIMHBI U CAMOOPTaHU3alINN;

- TPUBJICYCHHE BHUMAHMS IIKOJBHUKOB K IIEHHOCTHOMY aclEeKTy M3y4aeMbIX Ha ypOKax
SBIICHUH, OpraHu3aIis X paboThI C MOJIy4aeMOi Ha ypOKe COIMAIbHO 3HAYMMOW HH(pOpMAaIe —
WHULIMUPOBAHUE €€ OOCYXKIEHHS, BBICKA3bIBAHUS Y4YalIUMHUCS CBOErO0 MHEHHS IO €€ IOBOJY,
BBIPA0OTKH CBOETO K HEl OTHOIICHUS;

- HCITOJIb30BAHME BOCIUTATEIBHBIX BO3MOKHOCTEH COJIEPIKaHUs ydeOHOTrO MpeaIMeTa depe3
JEMOHCTPALMIO JETSIM MPUMEPOB OTBETCTBEHHOTO, TPAXJAHCKOTO TMOBEACHUS, MPOSIBICHUS
YeJIOBEKOTIOOUsT M TOOPOCEPACYHOCTH, Yepe3 IMOJ00p COOTBETCTBYIOIIMX TEKCTOB JJISI UTCHHS,
3a[a4 JUIsl pelIeHus, TPOOIEMHBIX CUTYallui A7l OOCYKIEHHS B Kiacce;

- MPUMEHEHHUE Ha YPOKE HHTEPAKTUBHBIX (hOpM pabOThl yUalINXCs: HHTEUICKTYATbHBIX UTD,
CTUMYJIMPYIOLIUX TO3HABaTEIbHYI0 MOTHBALMIO IIKOJbHUKOB; AMJAKTUYECKOTO TeaTpa, I/
MOJIYYCHHBIE HA YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIBbHBIX MOCTAHOBKAX; TUCKYCCUH, KOTOPHIE
JAIOT YYalIuMCcsl BO3MOKHOCTh TPUOOPECTH OMBIT BEACHHS] KOHCTPYKTUBHOTO JMAJIOTa; TPYMIIOBOM
paboThl UM pabOTHI B Mapax, KOTOPbIE y4yaT MIKOJIBHHUKOB KOMaHIHON pa00OTe M B3aMMOJICHCTBHIO C
JIPYTUMHU JETHMHU;

- BKJIIOYEHHE B YPOK HUTPOBBIX MPOLEIYpP, KOTOPHIE MOMOTAIOT MOAEPkKaTh MOTHUBAIUIO
JleTel K MOJTYYEHUIO0 3HAHUM, HAIAKUBAHUIO MMO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIEHUW B Kiacce,
MIOMOTal0T YCTAaHOBJIEHUIO JOOpOKeIaTeIbHON aTMOC(EpbI BO BpeMs ypOKa;

- opraHm3anusi medcTBa MOTHBHUPOBAHHBIX M OPYAUPOBAHHBIX YyUalIMXCAd HaA HX
HEYCTIEBAIOIUMH  OJIHOKJIACCHUKAMH, JAlOIIer0 MIKOJIbHUKAM COLMAIbHO 3HAYMMBIA  OTIBIT
COTPYAHUYECTBA U B3aUMHOM MOMOIIH;

- UHUIIMUPOBAHKUE U TIOJJEPIKKA MCCIIEIOBATEIBCKON JACATEIHPHOCTH IIKOJIHBHUKOB B PaMKax
peanu3alud UMM WHAUBUAYAJTbHBIX M TPYIIMOBBIX HCCIEAOBATENLCKUX MPOEKTOB, YTO JAcCT
IIKOJIbHUKAM BO3MOXKHOCTh TPHOOPECTH HABBIK CaMOCTOSITEIHHOTO PEIIEHUS TEeOPETHUYECKOM
npo0JieMbl, HABBIK TEHEPUPOBAaHUS M O(OPMIICHHUS COOCTBEHHBIX HJCH, HABBIK YBaKUTEIHHOTO
OTHOIIICHUS K YYKHUM HIesIM, OQGOPMICHHBIM B paldoTax Jpyrux HCCIeAoBaTeNIel, HaBBIK
MyOTMYHOTO BBICTYIUICHUS TIEpe]l ayJUTOpPHeH, apryMeHTHUPOBAHHUS M OTCTaMBAHHS CBOEH TOYKHU
3peHusl.
2.Conep:xanue kypca «buosorus» (yriryoJaéHHblii yposens)10 kiace
Tema 1. buoJsiorusi kKak HayKa.

CoBpemeHHass OMoONOTUsI — KOMIUIEKCHas Hayka. Kparkas ucrtopus pa3BUTHS OHOJIOTHH.
buonornueckne Haykn W u3y4aemble UMH TpoOsiembl. DyHIaMEHTAJbHbBIC, TMPUKIAIHBIE H
MOVCKOBBIE HAYYHBIE HCCIIEOBAHUS B OMOJIOTHH.

3HaveHune 6noaoruu B (GOPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA.
[Tpodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHUE OWONOTMH B MPAKTHUYECKOH JEATeIHbHOCTH
YyeJloBeKa: MEIUIINHE, CEbCKOM XO03SHCTBE, MPOMBIIIIIEHHOCTH, OXPaHEe IPUPOIBL.



Tema 2. /KuBble cUCTEeMBbI M UX U3yYeHHeE.

JXuBble cucteMsl Kak mpeaMeT uzydeHus Ouosiornu. CBOMCTBA JKUBBIX CHUCTEM: €JUHCTBO
XUMHUYECKOI'O COCTaBa, AUCKPETHOCTb U LEJIOCTHOCTD, CJIOKHOCTD U YIIOPSII0YEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3alysl, CAMOBOCIPOU3BEICHHUE, PA3IPAKUMOCTh, U3MEHUUBOCTb, POCT U
pa3BUTHE.

YPOBHH OpraHM3alMi O KUBBIX CHCTEM: MOJICKYJSIDHBIM, KIETOYHBIM, TKaHEBBIM,
OpraHu3MEHHBIH, TONMYJISIMOHHO-BUI0BON, SKOCUCTEMHBIN (OMOreOIeHOTHYECKHiT), OMOChEpHBI.
[Tponeccel, mpoucxosiue B KUBbIX cucreMax. OCHOBHbIE NpU3HaKu kuBoro. JKusHp kak ¢opma
cylecTBoBaHMs Marepuu. Hayku, u3yuaromiye >KuBble CUCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUH.

N3yuenue xuBbIX cucTteM. MeTonbl Ouonorudyeckoil Haykw. HaOmronmenue, m3MepeHue,
AKCIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [IoHaTre 0 3aBUCHMON U HE3aBUCUMOM MEPEMEHHOM.
IInanupoBanue skcnepuMenTa. IlocraHoBka u nposepka runores. Hynesas rumnoresa. Ilonstue
BBIOOpKH M €€ J0cToBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OleHKa JIOCTOBEPHOCTH
IIOJIyYEHHBIX pe3yJbTaToB. [IpMYMHBI HCKaXXeHUs pe3ysIbTaToB dKcrepumeHTta. [lonsatue
CTaTUCTUYECKOTO TECTA.

Ilpakmuueckan paboma «/Icnonp30BaHNe PAa3INYHBIX METOAOB IIPU U3YYEHHUH KUBBIX CUCTEM.
Tema 3. buosorus KJjerku.

Knerka — cTpyKkTypHO-()yHKIIMOHA/IbHAS €IMHHMLA XUBOro. MCTOpUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

Metoabl MONEKYISIPHOH W KJIETOYHOH OHMOJOTMH: MHKPOCKOMUsS, Xpomarorpadus,
anekTpodopes,  METOA  MEUeHbIX  aToMOB,  JuddepeHIraTbHOoe  LEeHTpUdyrupoBaHue,
KYJIbTUBUPOBAHHUE KJIETOK. DJIEKTPOHHAS! MUKPOCKOIIUSI.

Tema 4. XuMu4eckasi Opranu3anms KJIeTKH.

XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMHKpPOAJIEMEHTh. Boma u e€ poJib
KaK pPAacTBOPUTENS, PEarcHTa, Yy4acTue B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETYJIALUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKH. buomornyeckue noammepsl. benkn. AMHUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTyphl OenkoBoi MoJiekynbl. [lepBuuHas cTpykTypa Oenka, HenTHIHAs CBS3b.
Bropuunasi, TperuuHas, uyeTBepTMuYHass CTPyKTypbl. JleHarypauus. CBoiicTBa  OesKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIMN OEIKOB.

VYraeBoasl. MoHOCaxapuabl, AUCAXapHIbl, OJIUIOcaXapyuibl U nmoaucaxapuabl. OOImii mwiaxn
CTpOEHUS U PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GpyHKINN yriIeBOJOB.

Jluuasl.  I'mapodunbHO-TUAPOPOOHBIE  CBOWCTBA. Knaccudukanus  nunmmaos.
Tpurnmuuepuasl, ¢pochonunuabl, BOCKU, crepouisl. buonornueckue ¢yHkuuu aunuaoB. OOmue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTb K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunnosbie kucnorsl. JIHK u PHK. Ctpoenmne HyknenHoOBbIX KucioT. HykneoTtunsl.
[Tpunuun xommiuemeHtapHoctu. IlpaBuno Yapradgda. Crpykrypa JHK — naBoiinas cnmpans.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B mojekyine AT®. buomornueckue
¢ynkuuu AT®. BoccranoBiieHHbIE TEPEHOCUUKH, UX QYHKIUH B KieTke. CekBenupoBanue /JHK.

CrpykTypHast Ouomnorus: OMOXUMHUYECKHEe U OWO(MU3MYECKHE HCCIEAOBAHHUS COCTaBa M
IPOCTPAHCTBEHHON CTPYKTYpPhl OMOMOJIEKYII.

Jlabopamopnas paboma « Obuapysicenue 6€1K06 ¢ NOMOWbIO KAUECMBEHHBIX PEaAKYULLY.
Tema 5. Ctpoenue U QyHKIMH KIETKH.

Tunsl kiIeTok: 3ykapuoTHdeckas W MpokapuoTuueckas. CTpyKTYpHO-(QYHKIIMOHAIbHBIE
00pa3oBaHUS KIETKH.

Crtpoenue mpokapruoTHYeCKOr KieTku. KieTtounas crenka 6akrepuit u apxeir. OCOOEHHOCTH
CTPOEHUS TeTepOTPOPHOI 1 aBTOTPOPHOI MPOKAPUOTHUECKUX KIETOK. MECTO U poJib MPOKAPHOT B
OHOIIEHO3aX.

Crpoenre u (QyHKIMOHUPOBAHHE JdyKapHOTHuUecKoW kieTku. ITna3smarmueckas memOpaHa
(urazmanemma).  CTpykTypa IIIa3MaTHUeCKOW  MeMOpaHbl. TpaHCHOPT  BEIIECTB  uepe3
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IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIA (auddysus, obneruénnas auddys3us), aKTUBHBIN
(MepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropt). [lomymponuniaeMocts MeMOpanbl. Pabora
HATPUII-KaJIMeBOr0 HAacoca. DHJIOIMTO3: MUHOLUTO3, (haronuto3. Dk3omuro3. Kieroynas creHka.
CtpykTypa ¥ QyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huronna3zma. Iluto3onb. I[urockener. [IBmxkenune uuroruiazMbl. OpraHouzbl KJIETKU.
OnHomMeMOpaHHBIC OpPraHOMBl KIETKH: 3HporuiazMarudeckas cetb (OIIC), ammapar ['ombmxw,
JU30COMBI, MX CTpoeHHe M (yHKIMH. B3auMOCBS3b OZHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
Crpoenne rpaHyisipHOro petukyiayma. CuHTe3 pacTBOpUMbIX OenkoB. CHHTE3 KIIETOYHBIX
mMeMmOpaH. ['magkuii (arpaHyssipHBIA) SHAOIUIa3MAaTHYEeCKUl peTukynyMm. CekperopHas (GyHKUIUS
annapara ['onbmxu. TpancnopT BemiecTB B KieTke. Bakyonu pactutenbHbiX KieTok. KierouHsiit
cok. Typrop.

ITosmyaBTOHOMHBIE OpPraHOM[IbI KJIETKU: MUTOXOHAPUM, MiacTuisl. CTpoeHue W (yHKUUU
MUTOXOHAPHHA M TuiacTu. [lepBUYHBIC, BTOPHYHBIC W CIOKHBIC IJIACTUABI (DOTOCHHTE3UPYIOLINX
9YKapHOT. XJIOPOIUIACThI, XPOMOILIACTBI, JIEHKOIIACThI BHICIIUX PACTCHUH.

HememOpanusie opraHouzpl kietku CTpoeHue W (yHKIUH HEMEMOPAaHHBIX OPTaHOWIOB
kieTku. PubGocombl. MukpodunamenTsl. Mpleynble kiIeTkH. Mukpotpybouku. Kietounsrit
ueHTp. CTpoeHue U IBUKEHUE KIYTUKOB U peCHUYeK. MUKpOTpyOOUKH HUTOIUIa3Mbl. LleHTprob.

SAnpo. OOonouka siapa, XpoMaTHUH, KapuoIjasma, SApBIIIKH, UX CTPOEHHE U (DYHKIHH.
S nepubiii 6eKOBBIN MaTpukc. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM B HHTEP(ha3HOM siipe.
benku xpomaTrruHa — THCTOHBI.

Knerounsle  BkimtoueHus.  CpaBHUTENIbHas  XapaKTEpPUCTUKA  KJIETOK  DYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM).

Jlabopamopnas paboma «Hccredosanue niasmoauza u 0eniasmonru3a 6 pacmumenbHbIX
KAEeMmKaxy.

Jlabopamopnas paboma «HM3yuenue cmpoerus Kiemok pasiuiHblX OpeaHu3Mo8y.

IIpakmuyeckas paboma «M3yuenue 08uUNHCEHU YUMONIAZMbL 8 PACIMUMETLHBIX KIEMKAX.
Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIETKe.

AccuMUIISIIMS M AUCCUMMIISILIMS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BeIecTB:
aBTOTPO(HBIA U TreTepoTpOPHBIA. YyacThe KUCIOpoAa B OOMEHHBIX IMpoleccax. JHEpreTHIecKoe
oOecrieueHue kieTku: npespauieHne AT® B oOMeHHbIX mpoueccax. DepMeHTaTUBHBIM XapakTep
peakiuii KjaeTouHoro meradbonusma. MepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JICHUCTBUSI.
Kodepmentsl. Otnnunst GepMEHTOB OT HEOPraHWYECKHUX KaTaau3aTopoB. benku-akTHBaTOphl U
OeNKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEAKIIUN OT pa3IMuHbIX (PaKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYEcKHUX BellecTB B KieTke. DotocuHTe3. CBeTOBas U TEMHOBAs
¢a3bl. [IpoaykTuBHOCTE oTOCHMHTE3a. BiinsHue pa3nnyHbix (pakTOpoB HAa CKOPOCTh (POTOCHUHTE3A.
3HavyeHue pOoTOoCUHTE3A.

XemocuHre3. PazHooOpa3ue opraHM3MOB-XEMOCHHTETUKOB: HUTpUULpyronme 0akTepuH,
xKenez00aKkTepuu, cepodakTepuu, BOJOPOIHbIE OaKTepun. 3HaU€HUE XEMOCHHTE3A.

AHarpoOHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTsl OpokeHUS U MX MCIIOJNb30BaHHE
YeJOBEKOM. AHa’pOOHBIE MMKPOOPTraHU3Mbl KaK OOBEKTbl OHOTEXHOJOTHH U BO30yIUTENn
Oose3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTudyeckoro oOmeHa. I[loAroTOBUTENBHBIN ITarl.
['mukonu3 — 6eCKUCIOPOAHOE pACHIETNIEHUE TIIIOKO3HI.

buonornueckoe OkucCIEHHME, WM KIETOYHOE AbIXxaHWe. Pojab MUTOXOHIpHI B Ipoleccax
O6uonoruuyeckoro okucieHus. luxnnueckue peakuuu. OxucnurenabHoe QochopunupoBaHue.
[IpeumymiectBa a’poOHOro MyTH OOMEHa BeUIecTB Imeped  aHa’poOHBIM. (p(HEeKTUBHOCTH
HHEPreTHUEcKOro oOMeHa.

Jlabopamopnasa paboma «H3yuenue xamanumuueckou axmusHocmu Gepmenmos  (Ha
npumepe amMunasbl Ui Kamandassl)».

Jlabopamopnas paboma «H3yuenue epmenmamueno2o pacujenyienus nepoKcuod
6000p00A 8 PACMUMENLHBIX U HCUBOMHBIX KIEMKAX».

Tema 7. HacieacrBenHass HHpOpMAanMs U peajn3anus eé B KJIeTKe.



Peakuuu matpuyHoro cusresa. IIpMHIMI KOMIIJIEMEHTApHOCTU B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanmzammst HacnencTBeHHoW wuHMopmaruu. [‘eHEeTHYeCKMHA KO, €ro CBOWMCTBA.
Tpanckpunuusa — marpuudbii cuHTe3 PHK. IlpuHmmMnel TpaHCKpUNIMU: KOMILUIEMEHTApHOCTD,
AHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.

Tpancmsiuss u e€ stanbl. Yuactue TpancnoptHeix PHK B OuocunTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B GnocuHTE3e OelKa.

Opranuzanys TreHOMa Yy IPOKapUOT M D3YKapHOT. Perynduus akTUBHOCTH TE€HOB Yy
npokapuot. ['unoresza onepona (. XKakoo, XK. Mano). Perynsmus 0OMEHHBIX MTPOIIECCOB B KIIETKE.
Kiterounsiii romeocras.

Bupycbl — HekneTouHble (OpMBI KU3HH U OOJIMraTHele mapasuTbl. CTpOeHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTepro(haros.

BupycHsbie 3a00neBanus yenoBeka, >XuBOTHBIX, pacteHuit. CITN, COVID-19, connanpHbIe
¥ MEIUIIUHCKHE TTPOOIJIEMBI.

Ipaxmuueckas paboma «Co3aanue MOJIEIH BUPYCay.

Tema 8. ’/KuzHeHHBbIH UK KJIETKH.

Knerounsnii nuki, ero mepuoanl u perynsius. WMutepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKarmux B uHTEepdasze. [loaroroBka kieTku K nencHuro. [IpecMHTeTHUYECKUI
(MOCTMUTOTUYECKUIT), CHUHTETUYECKUH M MOCTCHUHTETUYECKUH (IMIPEeMUTOTHYECKHI) TEpUOIbI
uHTEpPasbl.

Marpuunsiii  cunte3 JHK —  pemnmkamms.  Ilpunuumner  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3,  aHTUIAPAJUIEBHOCTh.  MexaHu3m
permnkauuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl U Tenomepasza. XpOMOCOMHBIN
HAaOOp KJIETKHM — KapuoTum. JIMIouaHbli M ramaougHbld HaOopbl XpoMocoM. ['omosiornyHbie
XpoMocoMmbl. [1010BbIE XPOMOCOMBI.

Henenue knetku — muro3. CTaguum MHUTO3a U IMPOUCXOJALIME B HHUX IHPOLECCHl. THIIbI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perymsanuss MuToTMYeCKOro IHMKIa KiIeTKU. llporpamMmmupyemass kierouHass ruOenp —
arornTo3s.

Krnerounoe s1po, XpoMocoMbl, (pyHKIIMOHAJIbHAS TEHOMUKA.

Jlabopamopnasa paboma «Habniooenue mumosza 6 Kiemkax KOHYUKA Kopewika 1yKa (Ha
20MOBbIX MUKPONPENapamax)y.

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB.

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKIETOYHBIC,  KOJIOHHUAJBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUSI M KU3HEAESITEIbHOCTH OJHOKJIETOYHBIX OpPraHu3MoB. bakrepuw,
apxeH, OJHOKJIETOYHbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, Jpyrue MmpoTHcThl. KoioHuanbHbIE
OpraHU3MBlI.

B3aumocBs3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CHUCTEMBI OpraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuidl. Tumbl pacTUTENBHBIX TKaHed: oOpa3oBaTelbHAas, MOKPOBHAS,
MPOBOASIIAs, OCHOBHAs, MexaHuuyeckas. OcoOeHHOCTH CTpoeHUus, (QYHKIUH M pacroIoKEeHUs
TKaHEN B OpraHax pacTeHUM.

TkaHu KUBOTHBIX U YeoBeKa. THIIbI )KUBOTHBIX TKAHEW: SMUTENNATIbHAs, COSUHUTENbHAS,
MbllIeyHast, HepBHasg. OCOOCHHOCTH CTpOeHHs, (DYHKIMA M pacloJIOKEHUs TKaHeW B OpraHax
’KMUBOTHBIX U YEJIOBEKa.

Opransl. BerertaTuBHbBIE U IeHEpAaTUBHBIE OpraHbl pacTeHuil. OpraHsl U CUCTEMbI OPraHOB
’KUBOTHBIX U 4yenoBeka. OyHKIIUU OPraHOB M CUCTEM OPI'aHOB.

Omnopa tena opranusmoB. Kapkac pacrennii. CKeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyKHBII 1 BHYTpeHHHUI ckeneT. CTpOEHNE U TUIIbI COEJUHEHUS KOCTEH.

JIBr>keHHe  OpraHu3MoB. JIBWDKEHHE  OJIHOKJIETOYHBIX ~ OpPraHU3MOB:  aMEOOHMIHOE,
KT'YTUKOBOE€, peCHUYHOE. J[BH)KEHNE MHOTOKJIETOYHBIX PACTEHUMN: TPONKU3MbI U HacTUU. [IBI>KEeHHE
MHOT'OKJIETOUYHBIX ’KMBOTHBIX U YEJIOBEKA: MblleuHas cucrema. Pediexc. CkeneTHble MBILIIBI M UX
pabora.



IInranue opranusmos. IloriomeHue BOAbI, YIJIEKUCIOrO Ira3a U MHUHEPAIbHBIX BELIECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTPUIOIOCTHOE W BHYTPUKJIETOYHOE MHUIIEBAapEHUE.
[TuTaHne MO3BOHOYHBIX JKMBOTHBIX. OTAENbl NUILIEBAPUTENILHOrO TpakTa. [lumieBapurenbHbie
»kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [lpixanue pacreHui. Jlpixanue x)uBOTHBIX. [{uddy3us razos uepes
noBepxHOcTh KieTku. KoxkHoe npixanue. [lpixatenbHasi moBepXHOCTb. JKabepHoe M JErodHoe
JpIxaHue. J[pIXxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKA. DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUS
JNErKUX T03BOHOYHBIX >KUBOTHBIX. JlpIXarenpHas cucreMa desloBeka. MeXaHW3M BEHTWISLUU
NErKUX y NTULl U MJIEKONMUTAOMUX. Perynsuus npixanus. [[pixarenbHbie 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOPTHBIE CUCTEMBI pacTeHui. TpaHcHopT
BEILECTB Yy KMBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas cucreMa IO03BOHOYHBIX
JKUBOTHBIX U uyenoBeka. Cepale, KpOBEHOCHbIE cOCyIbl M KpoBb. Kpyru kpoBooOparieHus.
OBOJIIOLMOHHBIE YCIIOKHEHMSI CTPOEHUSI KPOBEHOCHOW CHUCTEMBI MI03BOHOYHBIX UBOTHBIX. PaboTa
cepaua U e€ perysus.

Beinenenne y opraHu3moB. Beinenenue 'y pacteHuid. BeineneHue 'y KMBOTHBIX.
Coxkpatutensubie Bakyonu. Opransl BoieneHus. OuibTpaius, CeKpelns 1 00paTHOE BCaChIBAHUE
KaK MeXaHU3Mbl pPaOOThl OpraHoB BbiAcieHHUS. CBsI3b TOJIOCTH Tela € KPOBEHOCHOW W
BBIJICIUTENILHOM cHCTeMaMHu. BblieneHue y MO03BOHOYHBIX JKMBOTHBIX M 4yenoBeka. [louku.
Crpoenne u pyHKunonupoBanue HeppoHa. OOpa3zoBaHHEe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y OAHOKIETOYHBIX OpraHu3MoB. Criopbl OakTepuil U IUCTHI
npocTefmux. 3almMra 'y MHOTOKJIeTO4YHbIX pacteHuil. Kyrtukyna. CpencrtBa naccuBHOM U
XUMUYECKOH 3a1nuThl. DUTOHUUBI.

3amuTa y MHOTOKJIETOUYHbBIX KUBOTHBIX. [IOKpOBBI M HX MpPOU3BOJHBIE. 3alllUTa OpraHu3Ma
or Oone3neil. MmmyHHas cuctrema uyenoBeka. KieTouHblii W TyMOpanbHBIH HMMYHHTET.
Bpoxnaénueiii n nmpuodpeTéHHbIi cnennduyecknii IMMYHUTET. TeopHst KIOHATBHO-CEIEKTUBHOTO
ummynurera (I1. Opnux, ®.M. bepuer, C. Tonerasa). BocnanurenbHble OTBETb OpraHu3MoB. Poib
BPOKAEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxxuMocTe M perymsnus 'y OpraHus3MoB. PasnpakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMoCcTe M peryisinus y pacTeHuid. PocToBble BemectBa M UX
3HAYCHHUE.

HepBHast cucrema u pediextopHas peryiasuus y >KUBOTHBIX. HepBHast cucrema u eé
OTJeNbl. OBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOW CHCTEMBI Yy JKMBOTHBIX. OTxensl
TOJIOBHOI'O MO3ra IO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduextopHas nyra. besycioBHble u
YCIIOBHBIE PEPIIEKCHI.

I'ymopanibHass peryssiuss M SHIOOKPUHHAs CHUCTEMa JXKMBOTHBIX M 4enoBeka. JKenessl
DHJIOKPUHHOM CHUCTEMBI W UX TOpPMOHBI. JlelicTBHe TOpMOHOB. B3aMMOCBSI3b HEPBHOUW U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

Jlabopamopnas paboma «H3yuenue mxanei pacmeHuil.

Jlabopamopnas paboma «H3yuenue mkaneu HCUGOMHbIX .

Jlabopamopnas paboma «H3yuenue opeanos yeemrko8020 pacmeHus».

Tema 10. Pa3MHOkeHHe U pa3BUTHE OPraHU3MOB.

@opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecronioe (BKJIKOYas BEreTaTUBHOE) U I0JI0BOe. Bubl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISIINS, (pparMeHTals, KIOHHPOBAHUE.

[TonoBoe pasmHoxkenue. IlomoBeie kneTku, wid ramersl. Meio3. Craaun Mmeno3a.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buomornueckuii cMbICI Melo3a U ITOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpieBoe pazsutue. ['amerorenes y ®uBOTHbIX. [TooBeie sxene3bl. O6pa3oBaHue
Y pa3BUTHE MOJIOBBIX KIeTOK. CriepMaToreHes u ooreHes. CTpoeHHE MOJIOBBIX KIETOK.

OmnogoTBOpeHHEe M 3MOPHOHANBHOE pa3BUTHE XKUBOTHBIX. CIOCOOBI OIIOIOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOreHe3). OMOPHOJIOrUs — HayKa O pa3BUTHH
opranu3MoB. Craauu >MOpHOreHe3a >KMBOTHBIX (Ha mpumepe jsarymku). JpoGnenue. Tumb
npobieHuss. OcoOEHHOCTH APOOJICHUS MIIEKONUTAIOIMINX. 3apOJBIIIEBBIC JTUCTKH (TacTPYJIsAIus).



3akiagka OpraHOB W TKaHEH M3 3apoAbIIIEBBIX JIMCTKOB. B3anMHoe BiusHUE 4acTel
pa3BUBAIOILIETOCs 3apoAblia (AMOpHOHANbHAS MHAYKIMSA). 3aKiIajKa IiaHa CTPOCHHS KUBOTHOTO
KaK pe3yJabTaT UEPAPXHUYECKUX B3aMMOJICHCTBHI T€HOB. BiusHue Ha SMOpHOHAIIBHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CpelIbl.

Poct u pa3zButue xuBoTHbIX. [TocTaMOpronanbHblil nepuon. Ilpsimoe u HenpsMoe pa3BUTHE.
PazBute ¢ Metamopdo3oM y O€CIIO3BOHOUHBIX M TIO3BOHOYHBIX >KHUBOTHBIX. buonoruueckoe
3HAQ4YCHHE IPSMOIO M HENPSIMOrO pa3BUTHSA, UX pacIpocTpaHeHue B mpupone. Tumsl pocra
KUBOTHBIX. DaKTOpBl PETYJSIUU POCTA KUBOTHBIX U yenoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHS y >KMBOTHBIX M 4esioBeka. llepuonbl oHTOreHesa uenoBeka. CTapeHHE U CMEpPTh Kak
OHOJOTUYECKHE MTPOLIECCHI.

PasmHuosxenue u pazputue pactenuid. ['amerodut u cnopodut. Meito3 B KU3HEHHOM IHKJIIE
pactenuii. O6pa3oBanue crop B mporecce Meriosa. ['lamerorenes3 y pacrenuid. OmmiogoTBOpEeHUE U
pa3BUTHE PACTUTEIIBHBIX OpPraHU3MOB. JIBOMHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX pPAaCTCHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

Jlabopamopnasa paboma  «H3yuenue cmpoeHus NONOBbIX KIEMOK HA  20MOGbIX
MUKponpenapamaxy.

Jlabopamopnas paboma «Bbvisgnienue npusHAKO8 CX00CM8A 3apoobiuiell NO360HOYHBIX
JHCUBOMHDBIXY.

Jlabopamopnas paboma «CmpoeHue opeano8 pazmMHONCEHUS 8bICUUX PACMEHULLY .

Tema 11. I'eHeTnKa — HAyKa 0 HACJIeICTBEHHOCTH M N3MEHYHMBOCTH OPraHU3MOB.

HcTopus ctaHOBIIGHUS U pa3BUTHUS FeHETUKH Kak Hayku. Pabotel I'. Menaens, I'. ne ®pusa,
T. Moprana. Posib oTeduecTBeHHBIX yu€HbIX B pa3BuTuu renetuku. Padorsr H.K. Konsuosa, H.H.
BaeunoBa, A.H. benosepckoro, I'.JI. Kapmeuenko, lO0.A. ®umunuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHS U CHUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
I€Hbl, aJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBII M PpELECCUBHBIA IPU3HAK, I'OMO3MIOTa,
reTepo3nuroTa, 4UcTas JHUHUS, TUOPHUABI, TeHOTUI, (GeHoTun. OCHOBHBIE METO/bl TCHETHKU:
rUOPUA0IOTHYECKHUM, IUTOIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH.

Momnorubpuanoe ckpemubanue. [lepBoiit 3akon MeHens — 3aKoH eIMHO0Opa3usi THOPUIOB
nepBoro mnokxosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH MeHnens — 3aKOH paclICIUICHUs
npu3HaKoB. LluTonornueckre 0OCHOBbI MOHOTMOPUIHOTO CKpeluBaHus. [ unoreza 4ucTOTh raMer.

Ananusupyrouiee ckpemusanue. [IpoMexyTouHblil xapakTep HaciaenoBaHus. Paciuernienue
IIPU3HAKOB IIPHU HETIOJHOM JIOMUHHUPOBAHUMU.

JlurnOpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOIO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOIO CKPEIIUBAHMUS.

CueruieHHoe HaciefoBaHue Npu3HakoB. Pabotel T. Moprana. CuernieHHOe HaclieZloBaHHUE
T€HOB, HAPYIICHHUE CLETUICHUS MEXY TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHHM3M ONpEACIEHUs Moia. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbli Moj. ['eHeTudeckas CTpyKTypa ITOJOBBIX
xpomocoM. HaciieroBanue Npu3HaKoB, CLECIUIEHHBIX C II0JIOM.

l'enoTtun kak uenoctHas cucrteMa. I[lieloTpornuss — MHOMKECTBEHHOE [IEWCTBHE TIEHA.
MHOXX€ECTBEHHBIM  aiienn3M. BzanMonelicTBue HeaUleNbHBIX Te€HOB. KomriemeHTapHOCTH.
Onwucra3s. [Tomnmepns.

I'eHeTMYEeCKUIT KOHTPOJIb pPAa3BUTHUS PpACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKke
(bU3HOIOrMYecKUX IMPOIIECCOB, MOBEACHNUS M KOTHUTUBHBIX (DyHKUUN. ['eHeTHuecKkrne MeXaHU3MbI
CUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35IMH — MAapa3sHT» U «XO35IMH — MHUKPOOHOMM.
['eHeTnyeckue acmneKkThl KOHTPOJISI U HW3MEHEHMs HacleICTBEHHOW HMH(OpMalMM B IMOKOJIEHUIX
KJIETOK U OPraHU3MOB.

Ipaxmuueckas paboma No2 «H3yuenue pe3yiomamos MOHOUOPUOHO20 CKPEUWUBAHULY.

Ipakmuyeckas paboma Ne3 «H3yuenue pe3ynomamos oueubpuoHo20 CKpeuusanusy.

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH.
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B3aumopneiictBue reHoTuna M cpensl npu  (GopMHpOBaHHMU (PeHOTHNA. VI3MEHUYMBOCTH
npu3HakoB.  KauecTBeHHbIE M KOJIMYECTBEHHbIE  NPHU3HAKW. Buapl  M3MEHYMBOCTHU:
HEHACJICACTBEHHAs U HACJICACTBCHHAS.

Monudukanonnas U3MEHYUBOCTh. Ponb cpeasl B (GoOpMUPOBAHUU MOIU(PHUKATMOHHOMN
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuanumoHHBIN psii U BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAU(PUKAIIMOHHON U3MEHUHNBOCTH.

I'enmorunuueckas wW3MeHUYUBOCTHL. (CBONMCTBA TI'€HOTHIIMYECKOM W3MEHYMUBOCTHA. Buabl
FeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHASI.

KoMmOuHaTuBHAST M3MEHYMBOCTh. Mei03 M MOJOBOHM MPOIECC — OCHOBA KOMOWHATHBHOM
U3MEHYUBOCTU. Poslb KOMOMHATUBHON M3MEHUMBOCTH B CO3JaHUM M€HETHUYECKOTO pa3HOOOpas3us B
Ipezesax OJHOr0 BUJA.

MytanmonHass W3MEHUYMBOCTb. BuIbl MyTauuid: TIe€HHbIE, XPOMOCOMHBIE, T'E€HOMHBIE.
CrnoHTaHHBIE W WHIYIUPOBAHHBIE MyTalMU. SaepHble W UUTOIUIA3MATUYECKUE MYTallUH.
Comaruueckue W MOJOBble MyTanuu. [IpuunHBl BO3HMKHOBEHUsA MyTauuil. MyrtareHbl W uX
BIIMSHUE HA OPTraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IMpoIlecca. 3aKOH TOMOJIOTMYECKHUX
psgoB B HaciencTBeHHoi wu3meHunBocTH (H.M. BaBunoB). BHesnepHas H3MEHYMBOCTH U
HACJIEACTBEHHOCTD.

Jlabopamopnass ~ paboma  «HMccreoosanue — 3aKoOHOMepHOCMElN — MOOUPUKAYUOHHOU
usmenuusocmu. Ilocmpoenue sapuayuonHno2o psoa u 8apuayuOHHOU KPUGOU».

Tema 14. I'eHeTHKA YeJIOBEKA.

Kapuotun wenoexka. MexayHapoaHas nOporpaMma MCCIEAOBAaHUS TE€HOMAa YEJIOBEKA.
MeToapl M3y4eHUS TEHETUKH 4YeJOBEKa: TI'eHEeaJOTHYeCKHil, OJM3HENOBbIM, HUTOTeHETHYECKUA,
MONYJISAIUOHHO-CTATUCTUYECKUN,  MOJICKYJIIpHO-TeHeTHUYeCKui. COBPEMEHHOE  OIpeACIICHHE
TE€HOTHIA: MMOJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4ucie ¢ nomoubto [11P-
ananmu3a. HacnencrBenHsle 3a0oneBanus 4enoBeka. | €HHbIE W XpPOMOCOMHBIE OOJIE3HH YeIOBEKa.
bone3Hn ¢ HaclenCTBEHHOM NPeapacroNOKEHHOCTbIO. 3HAYEHUE MEIULMHCKOM TEHETHKU B
MPEIOTBPAIICHNN W JICYCHUHM TEHETHYECKUX 3a00JICBaHUI dYelloBeKa. MeauKo-TeHETHYECKOe
KOHCYNIbTHpOBaHHE. CTBOJIOBBIE KJIETKH. [IOHATHE «Tre€HEeTHYeCKOro rpys3a». ITHYECKHUE aCIEKThI
MCCJIeIOBaHMI B 00JIACTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (GaxTOphl MOBBIIIEHHONW YyBCTBHUTEIBHOCTH YENOBEKa K (U3UYECKOMY H
XAMHYECKOMY 3arps3HEHUIO OKpYKarouen cpenbl. ['eHeTnueckas npeapacnoioREHHOCTh YeJIOBEKa
K IaTOJIOTUSM.

Ipaxmuueckas paboma «Cocmasnenue u anaius pooocio8HOU».

Tema 15. Cenrekuusi OpraHusMoB.

JlomecTukanusi U celeKuus. 3apoXKICHUE CeNIeKIMU U JoMecTukanuu. Yuenwe H.U.
BapunoBa o LleHTpax mpoucXoxaAeHUsS U MHOT000pa3us KyJIbTYpHBIX pacTeHuid. Poib cenekiuu B
CO3JIJaHUU COPTOB PACTEHHUH W MOPOJ KUBOTHBIX. CopT, MOpoja, mTaMM. 3aKOH TOMOJIOTHYECKHUX
pAlOB B HaclencTBeHHOW usmeHuuBocth H.M. BaBuiioBa, ero 3HaueHue Ui CEJNEKLIMOHHOMU
paboTHL.

MeToabl celeKIIMOHHOM paboThl. MICKyCCTBEHHBIH OTOOP: MacCOBBIA M MHIUBUAYAJIbHBIN.
Otanbl KOMOWHAIIMOHHOM cenekiuu. McneiTanue mnpousBoautenedt mo motomMctBy. Otbop mo
TEHOTHUITY C TMOMOIIBI0 OIEHKH (PEHOTHIMA MOTOMCTBA U OTOOP MO TEHOTUIY C MOMOIIBI0 aHAIIM3a
JHK.

HckyccTBeHHBIE MyTareHe3 KaK METOJ CEJNEKIIMOHHON paboThl. PaguanuoHHbli U
XUMUYECKMM MyTareHe3 KaK MCTOYHHK MYyTaluil y KyJIbTYpHBIX (OpM  OpraHu3MOB.
Hcnons30BaHrne T€HOMHOTO PEIAaKTUPOBAHUS UM METOJ0B pekoMOuHaHTHBIX JIHK mist momyueHus
MCXOJIHOTO MaTepHuaa Jiisl CEJeKIUN.

[Tonydyenne  monumuionaoB. BHyTpuBuAoBas  rulOpuauszanus. BIU3KOpPOICTBEHHOE
CKpelyBaHue, Uiu nHOpuAUHT. HepoacTBeHHOE ckpeniuBaHue, Win ayTOpuauHr. ['ereposuc u ero
npuunHbl. Mcnons3oBanue rereposuca B cenekuud. Otnanéunas rubpuamszanus. [Ipeomonenue
OeCTuIoIMsT MeKBUIOBBIX THOPHUIOB. JlOCTH)KEHUS CETIEKIINH PACTEHUM U dKUBOTHBIX.

CoxpaHeHHe W HM3yUYE€HHE TEHETUUECKHX PECYPCOB KYJIbTYPHBIX PACTEHUH U UX AUKUX
poauyeil uist Co3JaHusI HOBBIX COPTOB U THOPUIOB CEIbCKOXO03SUCTBEHHBIX KYIbTYP.
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Jlabopamopnasa paboma «H3yuenue copmos KyIbmMYpPHbIX pacmeHuti U nopoo OOMAUHUX
HCUBOMHBIXY.

Jlabopamopnas paboma «H3yuenue memooos ceieKyuu pacmenuiLy.

Ilpakmuueckas paboma «llpususka pacmernuiiy.

Tema 16. BuoTeXHO/JIOTHA U CHHTETHYeCKasi OUOJIOTH.

OOBbeKTbl, HCIIOJIb3yeMble B OHMOTEXHOJOTMH, — KIETOYHbIE U TKAaHEBBIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepHCTUKA. TpagulMOHHAas OWOTEXHONOTHA: XJeOoleyeHue,
MOJIy4YeHUE KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOIenue. MukpoOuonoruueckuii cuHTe3. OOBEKThI
MHUKPOOHOJIIOTHYEeCKUX TeXHONOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT M BUTAMHHOB.

Co3naHve TEXHOJOTMM M MHCTPYMEHTOB  LEJICHAIPAaBICHHOTO  HU3MEHEHUs u
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIBIO ITOJIYYEHUSI OPIraHU3MOB U UX KOMIIOHEHTOB, COJAEPKALIUX HE
BCTpEUarourecs B Mpupojie OMOCUHTETUYECKUE Ty TH.

Kierounas unxeHepus. MeTonsl KyJIbTypbl KJIETOK U TKAHEW PAaCTCHUW U JKUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzalus M comMaThuueckuili smOpuoreHe3. lMcmomb3oBanue
TariOUJI0B B CEJEKIMMU pacTeHUH. VICKyCCTBEHHOE OIIIONOTBOPEHHUE. PEKOHCTPYKIMSA SHULIEKIETOK
Y KJIOHUPOBAHUE )KMUBOTHBIX. METO/ TpaHCIUIAaHTALUHU AJEP KIETOK.

XpOMOCOMHas1 U I'eHHas MHKEHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W KOHCTPYHPOBAHUE
pexomOuHanTHeIX JIHK. JlocTukeHuss M TEpCHEKTUBBI XPOMOCOMHOW W TE€HHON HHXKEHEPHH.
OKOJIOTUYECKUE U ITUUECKHE MTPOOIIEMbI T€HHON NHKEHEPUU.

Menunuackue onorexHosoruu. I[locrrenomuas nudposas menununa. [IIP-auarnoctuka.
MeTaboOMHBIN aHANHM3, TEHOLEHTPUYECKAN aHAIN3 MPOTEOMAa YEIOBEKA UIS OLEHKH COCTOSIHHUS
ero 3/10poBbs. Vcrnonp3oBaHNe CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3D-OnmounxkeHepus
JUIsl pa3paboTKu (yHIAMEHTAJIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTUM, CO3/1aHUS KOMILUIEKCHBIX
TKaHEeW COYETAaHUEM TEXHOJOTUH TPEXMEPHOro OMOMPHHTHUHTA W cKapdoIAMHTa Ui PelleHus
3a71a4 NEPCOHATM3UPOBAHHON MEIULIUHBI.

Cozmanue BEKTOPHBIX BAaKIUH C LEJIbl0 obOecredeHus: KOMOMHMPOBAHHOW 3allUThl OT
Bo30yauteneit OPBU, ycTaHoOBIE€HHE MOJEKYISPHBIX MexXaHu3MOB (yHkuuonupoBanus PHK-
COJIepIKalIiX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETTOBEKA U JKUBOTHBIX.

Copepxanue kypca «bunosorus» (yriry0.1€éunsblii yposenb) 11 kiace
Tema 1. 3apo:kaeHune 1 pa3BUTHE IBOJIOLIMOHHBIX NMPeJCTaABJIeHUIl B 0HOJIOTHH.

OpomonmonHas teopus Y. Jlapsuna. [Ipennocsuiku BOZHUKHOBEHNUS JapBUHU3MA. JKU3Hb 1
Hay4Has JfearenbHocTs Y. JlapBuHa.

JIBI>Ky1IME CUITbI 3BOTIOLIMU BUI0B 110 Y. /lapBuHY (BBICOKast HHTEHCHBHOCTh Pa3MHOKEHHS
OpraHM3MOB, HACJIEJICTBEHHAas: WM3MEHUYMBOCTb, OOpHOAa 3a CyYIIECTBOBAHHWE, €CTECTBEHHBIM U
UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuateTndeckoit Teopun 3Bostonuu (CTI). HelitpanbHas Teopusi IBOJIOIUN.
CoBpeMeHHas 3BOJIOIMOHHAs OWONIOTUs. 3HAYEHHE SBOJIIOLIMOHHOM Teopuu B (HOpMUpPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUpA.

Tema 2. MuxkposBosonust 4 eé pe3yabTaThbl.

[Tomynsimust kak 3jeMeHTapHas enuHuna HBojiouud. COBpEMEHHBbIE METOJIbl OLEHKH
TeHETUYECKOT0 Pa3HOO0pa3us M CTPYKTYphl HOMyJsAiuid. M3sMeHeHne reHoQoHaa TOMyJISIIUA KaK
AJIEMEHTApPHOE HBOJIFOLIMOHHOE SBJIEHUE. 3aKOH TreHeTudyeckoro pasHoBecusa J[x. Xapam, B.
BaiinGepra.

OnemeHTapHble (aKTOpbl (IBMXKYIIME CHJIbI) SBOMIONUH. MyTalMOHHBIA Mpoliecc.
KomOuHnaTtuBHas n3MeHUMBOCTh. [[peli reHoB — ciyuyaiiHble HeHanpaBlIeHHbIE U3MEHEHUSI YacTOT
aisenedd B nonmyssiusax. O¢ ekt ocHoBaTens. Murpanuu. V3omsmus nomynsuuii: reorpadudeckas
(mpocTpaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAS).

EctectBennblii or00op — Hampasisitomuid (akrop sBomtonuu. DOpMbl €CTECTBEHHOIO
oTrOopa: JABWXKYIIMHA, CTaOWIM3HPYIOLUINH, paspbiBatomuid (Au3pynTuBHBIA). IlonoBoit oTbop.
Bo3HUKHOBEHNE U 3BOJIOIMUS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yiabTaT MHUKPOIBOJIOLUUH. BoO3HUKHOBEHHE
MPUCTIOCOOJICHUH y opraHu3MoB. ApoMopdo3bl U uanoananTauu. [IpumMepsl npucmocodieHni y
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OpraHu3MoB:  Mopdosoruueckue,  (uznonornyeckue, OHOXMMHUYECKHE,  IOBEACHYECKHE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BupgooOpazoBaHue Kak pe3yiabTaT MUKPO3BOJIOLMU.
W3onsauuss — kimodyeBod  ¢dakrop BuaooOpazoBanus. Ilyrtm u  crnocoObl  BHI00Opa3oBaHUS:
ajionaTpuieckoe  (reorpaduyeckoe),  CHMIIATPUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE)»
(monumutonn3anus, rudpuauzanys). JaMTeabHOCTh HBOIIOLMOHHBIX IPOLECCOB.

Mexanu3mbl (OPMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  »BomronoHHOM Ouosoruu B pa3palOTKE HAy4yHbIX METOJOB  COXPAaHEHUS
O6unopazHooOpaszus. MUKPOIBOMIONMSA M KOIBOJIOIUS MAPAa3UTOB M HMX XO031€B. MexXaHU3MbI
bopMHUpPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

Jlabopamopnas paboma «BpIsiBIeHNE U3MEHYMBOCTH Y 0COO€H OTHOTO BUaY.

Jlabopamopnas paboma «W3ydeHune apomMopdo30B M HAMOAJANTALUN pAaCTEHUH WU
YKUBOTHBIX)

Jlabopamopnas paboma Ne3 «llpucnocoOiieHUsT OpPraHU3MOB M HX OTHOCUTEIbHAs
1EJIECO00PA3HOCTHY.

Jlabopamopnas paboma Ne4 «CpaBHeHUE BUJIOB 110 MOP(HOIIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M e€ pe3yJbTaThl.

Metoapl uzyuenuss MakposBosrouuu. IlaneonTonornyeckue METOAbl U3yUEHUS IBOIIOLUU.
[Tepexonnbie HOpMBI U PUITOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpapuyeckue meToas! u3ydeHus sBotouu. CpaBHeHne Guiopsl U payHbl MAaTEPUKOB
1 ocTpoBOB. buoreorpaduueckue oomactu 3emiau. BUIbI-9HIEMUKU U PEITUKTHI.

DOMOpHOJIOrMYECKHEe M CPaBHUTEIBHO-MOP(OIOrnyeckue METOAbl M3YyYEHHs SBOJIIOLUU.
['eHeTnyecKkMe MEXaHU3Mbl SBOJIIOLMM OHTOTEHE3a M IOSBJICHHUS 3BOJIIOLMOHHBIX HOBILIECTB.
['oMosiornyHble U aHAJIOTMYHBIE OpraHbl. PynuMmeHTapHbIE OpraHbl M aTaBU3Mbl. MOJEKYISIPHO-
reHeTUYeCKre, OMOXUMUYECKUE U MAaTEMaTHUYECKHE METO/Ibl N3YUEHUs SBOIOLUH. [ OMOIOrMUHbIE
reHbl. COBpeMEHHbIE METO/Ibl TOCTPOCHUSI (PUITOT€HETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAI[MH U 3BOJIIOLMSI TEHOMOB.

OOme 3akoHOMEpHOCTH (TpaBuiia) 3BoJtoluKi. HeoOpaTUMOCTh 3BOIOIMH. AJanTHBHAS
paauanus. HepaBHOMEpPHOCTH TEMIIOB IBOJIIOLIMH.

Tema 4. IIponcxoxkaeHue u pa3BuTHE )KU3HU HA 3emJie.

HayuHble TumoTe3bl NPOMCXOXKIEHUS >KU3HM Ha 3emie. AOHOreHe3 U MaHCHEpMHS.
JloHay4Hble TpEACTaBIEHUS O 3apOXKACHUM >KU3HM (KpealuuoHusM). [Hmore3a MOCTOSHHOIO
camo3apokJieHus Ku3HU U e€ ompoepkeHue onbitamu . Penn, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxosxaeHue Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeOpraHudeckoi aBosonnu. [lnaHerapHas (reojorudeckas) 3BOJIOLHUS.
Xumuueckasi BOOIUSA. AOMOTEHHBIM CUHTE3 OpraHUYeCKUX BEIIECTB M3 HeopraHuyeckux. OmbIT
C. Munepa u I'. FOpu. O6pazoBanue nonumepoB u3 MoHomepoB. KoamepBarnas rumoreza A.U.
Omnapuna, runore3a nepBuuyHoro OyiaboHa JI. XonzeiiHa, reHerndeckas rumote3a I'. Mémnepa.
Pu6osumer (T. Yek) m runoresa «vupa PHK» V. l'mnbGepra. dopmupoBanue memMOpaH u
BO3HUKHOBEHHUE IIPOTOKJIETKH.

HUcropuss 3emnm u  mertoapl €€ wu3ydeHus. Vckomaemble OpraHUYECKHE OCTATKHU.
['eoxpononorust u  e€ wMeroabl. OtTHocuTenbHass W aOCOJIOTHAsT  T€OXPOHOJOTHAL.
['eoxpoHoOrMUeckast mKasa: 30Hbl, 3pbl, IEPUObI, STTOXH.

HavanpHble sTansl opraHuuyeckoil sBomronuu. IlosiBieHHe M 2BONIOLMS NEPBBIX KIETOK.
Opontonusi  MerabonuszMa. Bo3HuKHOBeHHE TepBbIX dskocucTeM. COBpEeMEHHbIE MHKPOOHbBIE
OMOIUIEHKHM KaK aHaJIoT MepBbIX Ha 3emiie coolmiecTB. CTpoMaTonuTsl. [I[poKaprOTh U 3yKapuOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOJIOLMOHHOE MPOUCXOXKJIEHUE BHUPYCOB.
[TpoucxoxaeHue  MHOTOKJIETOYHBIX ~ OpraHU3MOB.  BO3HHKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Talbl HBOJIOLMH BhICIINX pacTeHUH. OcHOBHBIE apoMop(03bl pacTeHUN. Brixos
pacteHuii Ha cymy. llosiBleHME CHOpPOBBIX pAacTeHUHM M 3aBO€BaHUE HMHU Ccylmid. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.
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OcHOBHBIE 3Tambl HBOJIOIHMHM KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — IMOSBICHHE COBPEMEHHBIX THIOB. I[lepBbie XOpIOBBIC
KUBOTHBIE. JKU3Hb B BOJC. DBOJIOIMS MO3BOHOUYHBIX. [IponcxoxaeHue ampuOUil ¥ PETTUIIHA.
[Tpoucxoxaenne wmiekonutaomux u nrtul. [Ipuxmun xmodeBoro apomopdosza. OcBoeHue
0€CI103BOHOYHBIMH 1 [TI03BOHOYHBIMU KUBOTHBIMU CYIIH.

Pa3Butue *u3HM Ha 3emMiie 10 paM U MEepUoJaM: apxeu, MpoTepo30H, Maaeo30M, Me3030H,
KaifHo30H. OO0Imas XxapakTepuCcTUKa KIMMaTa M reojJornueckux nporeccos. [losBienue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBHUA U BIUSHUE Ha Ta30Bbli COCTaB
aTMochepsl.

MaccoBble BBIMUpPAHHS — SKOJOTMYECKHE KpU3UChl mpouuioro. ITpuumnHbl u cineactBus
MacCOBBIX BbIMUpaHUil. COBpEMEHHBIH SKOJIOTMYECKH KpPHU3UC, ero ocoOeHHocTH. IIpobrema
coxpaHeHHs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHass CUCTEMa OpPraHUYECKOro Mupa. [IpuHIMIBI KIacCH(pHUKAIMU OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPTraHU3MOB.

IIpaxmuueckas paboma «H3yuenue ocobenHocmeu cmpoenus pacmenutl pasHvlx 0moenosy.
Tema 5. IIpoucxosxkaeHne 4eJJ0BEKA — AHTPOIOT eHe3.

Pa3nens! u 3agaun aHTponoaoruu. MeToibl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEACTABICHUN O MPOUCXOKICHUU YEJIOBEKA. Penuruo3Heie BO33pEHUSI.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  4yeymoBeKa € KUBOTHbIMU. CHCTEMaTHYECKOE  IOJIOKEHUE  YEJIOBEKa.
CBugeTenbcTBa  CXOJICTBA  4YENOBEKAa C  JKMBOTHBIMU:  CPAaBHHUTEIHHO-MOP(OJIOTHUYECKHE,
sMOpuosiornueckue, (U3N0IOro-OMoXUMHUYECKue, moBeaeHuYeckre. OTiauuus 4YeloBeKa OT
KUBOTHBIX. IIpSIMOXOXKIEHME M KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO
MO3ra ¥ BTOPOM CUTHAIIbHOW CHUCTEMBI.

JIBrkymie cuitbl (pakTopbl) aHTpOIIOreHe3a: OHoornyeckue, conraibapie. COOTHOIIEHNE
OMOJIOTUYECKHX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauu aHTpornoreHesa. PanHue yenoBexkooOpa3Hble 00€3bsiHbI (IPOKOHCYIIBI) U
paHHUE TOHTUABI — OOIIME MPENKH 4YeIOBEKOOOpPa3HbIX 00€3bsiH U Jrojied. ABCTPAJIONUTEKH —
JIBYHOTME TIpeaKkH JiroAeil. YenoBeK yMelnblid, MepBbIe W3TOTOBICHUS OpyAud Tpyna. Yenosek
NPSIMOXOJIAIINI M TEPBBIM BBIXOJ JIOAeH 3a mpedensl Adpuxu. UenoBek reinenbOoepreckuii —
00K TIPEIOK HEaHJEPTAIBCKOTO YEJIOBEKa M 4YeJOBEKa pazyMHOro. YeoBeK HeaHAepTaTbCKUM
KaK BHJ JIOACH XOJIOAHOrO KiIMMara. YenoBeK pa3syMHBIM COBPEMEHHOIO THIIA, EHUCOBCKUHI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuka.

DOBOJIIOLIMS  COBPEMEHHOro uesioBeka. EcTecTBeHHbI 0TOOp B MOMYJSALUAX UeEIOBEKa.
MyrtanunoHHbIl npouiecc U noauMoppusM. [lomymnsiuoHHbIE BOJIHBI, Ipeild) T'eHOB, MUTpaLUs U
«3¢ ekt ocHOBATENS» B MOMYJSIIUAX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pacbl. [lonstue o pace. bonbuime pacel: eBpomneouaHast (eBpasuiickas),
aBCTpaJIO-HErpouIHast (3KBaTOpHaIbHAast), MOHTOJION IHAS (a3MaTCKO-aMepuKaHcKas). Bpems u mytu
pacceneHusl 4eyloBeKa IO IulaHeTre. EAMHCTBO yenoBedeckux pac. HaydHas HECOCTOATENBHOCTh
pacusma. IlpucnocoOneHHOCTh YeIoBEeKa K pa3HbIM YCIOBUSM OKpYKamomleil cpenbl. BrnusHue
reorpaduueckoii cpeapl u apeiida reHoB Ha MOp(HOIOTHIO U (PU3HOTIOTHIO YETIOBEKA.

MeXIUCUUIUIMHApHbIE  MeToAsl B (pu3uueckoi  (OMOIOTMYECKOM)  aHTPOIOJIOTHH.
OBOJIIOIMOHHAS AaHTPOIIOJIOTHSI ¥ TAJIE0AHTPOTOJIOTHS YeIOBEUeCKUX Monyisiuuil. buoconnanbabie
UCCIIEIOBaHMS IPUPOJIBI YenoBeka. VccieoBanue K0BOMOLUN OUOIOTHYECKOT0 U COLIMAIbHOTO B
YEJIOBEKE.

Jlabopamopnas paboma «H3yuenue ocobeHnocmel CmMpoeHus CcKelema 4eno8eKd,
CBA3AHHBIX C NPAMOXOHCOCHUEM ».

Ipakmuyeckasn paboma «H3yuenue 2Ko102U4ECKUX A0ANMAYULL HeT0BEKAY.

Tema 6. IKos10rust — HAyKa 0 B3AaMMOOTHOIIEHUAX OPraHU3MOB U HAIOPTAaHU3MEHHBbIX CHCTEM
C OKPYKAKOIIEeH cCpeaoi.

3apoxaeHue u pazBuTHE dKosorun B Tpyaax A. I'ymbonsara, K.®. Pynee, H.A. CeBepiiona,
9. I'exkens, A. Tencnu, B.H. Cykauéna. Pa3nens! u 3agaun skonoruu. CBa3b 9KOJOTUH C APYTUMU
HayKaMH.
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Mertoabl skonoruu. [loneBele HaOMIONEHUS. DKCIIEPUMEHTHl B SKOJIOTHUU: NPUPOIHBIE U
nabopaTopHbie. MojaenupoBaHue B 3KOJIOTHMH. MOHHUTOPHHT OKpYXKAlOMEeH Cpeibl: JIOKAJIbHBIH,
PETHOHAIBHBIN U TI00ATBHBIH.

3HaueHUe HSKOJOTMYECKUX 3HAHMW U1 4YeJIOBEKa. JKOJIOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBa CBs3eM uyenoBedecTBa € Hpupoaoil. POpMHUPOBAHME OSKOJOTUYECKOW KYIbTYpHl H
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

Jlabopamopnas paboma «3ydeHne METOJI0B SKOJIOTUYECKUX UCCIICAOBAHUII.

Tema 7. Opranusmbl 4 cpeia OOUTAHUSA.

Okonorndyeckne  (GakTOpbl M 3aKOHOMEpHOCTH uX  JeiictBus.  Kiaccudukanus
9KOJIOTUYECKUX  (AKTOpoB:  abuOTHYEeCcKHe,  OMOTHYECKME,  aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JEUCTBHs 3Kojormueckux (axtopon. IIpaBuno munumyma (K. Lmpenrens, HO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTCHOOMOHTHBIC OPTaHU3MBI.

Abunornueckue (axropel. CBeT Kak dKonorndeckuii pakrop. JlelcTBHEe pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKHE TIpPYNIbl PACTCHUM W JKUBOTHBIX IIO
OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojb cBeTa. @oTonepuoiu3m.

Temmneparypa kak skojoruueckuil ¢akrop. JlelicTBMe TeMIepaTypbl Ha OpraHU3MBIL.
[ToikunoTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonorumdeckuil daxrop. IlpucrnocobneHust pacTeHUH K HOJAEP KaHUIO
BogHOTO Oastanca. Kitaccudukanus pacTeHuil o OTHOIICHHIO K Boje. [Ipucnocobienust s)KUBOTHBIX
K U3MEHEHUIO BOJHOTO PEKHMA.

Cpenbl oOuTaHUS OpPraHMW3MOB: BOJIHAs, HA3€MHO-BO3]YILHAs, IOYBEHHas, IJyOMHHAas
HOJNOYBCHHAs, BHYTpUOpPraHW3MeHHas. (DU3UKO-XMMHYECKHME OCOOEHHOCTH cpesl OOUTaHUsA
opranu3moB. [Ipucroco0baeHuss OpraHu3MoB K )KU3HU B pa3HbIX cpeax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMBblL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH KU3HHU.

XKuznennslie Gopmbl opranusmoB. Ilonstue o xu3HeHHOU ¢opme. XKuzHeHHbIE (OPMBI
pacTeHMii: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKHU, MHOTOJIETHUE TpPaBbl, OJIHOJIETHUE TPAaBBHI.
KuzneHHsle (POPMBI )KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTBL. OCOOEHHOCTH CTPOCHHUS
1 o0pasa KU3HH.

buornueckne  ¢aktopsl. Buasl  OMOoTHYECKMX — B3aMMOJAEHCTBHMI:  KOHKYpEeHLH,
XUIIHAYECTBO, cuMOn03 u ero Gopmbl. [lapasutusm, koomepaius, MyTyaau3M, KOMMEHCAIU3M
(KBapTUPaHTCTBO, HaxyleOHNYecTBO). HeTpoduueckue B3aumoaencTBus (Tonuyeckue, Gopuieckue,
¢dabpuyeckue). 3HaueHNE OMOTUYECKUX B3aUMOJICHCTBUI I CYILIECTBOBAHUS OPraHU3MOB B Cpefie
oOutanus. [IpuHINUIT KOHKYPEHTHOT'O UCKITFOUEHHUS.

Jlabopamopnas  paboma  «Bvidenenue npucnocoOnenuti  OpeaHusMo8 K GIUAHUIO
memnepamypboiy.

Jlabopamopnas paboma «Anamomuueckue o0cobeHHOCMU PACMEHUN U3 PA3HbIX Mecm
00UMAanusLy.

Tema 8. Dxos10rust BUAOB M NOMYJISIUIA.

DKOJIOTUYECKHE XapaKTepUCTUKU monyssiuuu. [lomymsiuus kak Ouonoruyeckas cucreMma.
Pone HEomHOpOmHOCTH cpeapl, (U3UYECKUX OaphepoB M OCOOCHHOCTEW OHMOJIOTMH BHJIOB B
(bopMHpPOBaHUN TPOCTPAHCTBEHHOM CTPYKTYphl momynsauuii. OCHOBHBIE MOKA3aTeNN MOIMYJISINH:
YHCIIEHHOCTb, TUIOTHOCTh, BO3PACcTHAS U I0JIOBAsi CTPYKTYpPa, POXKIAaeMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTb, MUTPALIUSI.

DKojoryyeckas CTpyKTypa mnonyisiuu. OneHKa YHCIEHHOCTH mnomnyinsuud. [luHamuka
NOMYJSIIMKM U €€ peryisiuus. buornyeckuil moreHuuan nonyiasuuu. MoaenupoBaHue JUHAMHUKU
nonynsiuuu. KpuBele pocta uMciaeHHocTd mnonyiasuuu. KpuBble BbpkuBaHMs. Perymsmus
YHUCICHHOCTU MOMYJSALUI: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKoJoTHYecKe cTpaTeruu BuaoB (r- u K-ctparterun).

[lonatue 00 »skomoruyeckoi Hume BuIa. Mecroobutanue. MHoOromepHas MOJETb
skonornyeckod Humm JI.M. XarumHcona. Pasmepsl skonormyeckod HumM. [loTeHnumanbHas u
pearn30BaHHas HUILIH.
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Bun kak cucrema mnonynsumii. Apeanbl BUAOB. Buabl M UX JKU3HEHHBIE CTPATETHUU.
OKOJIOrn4ecKre SIKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEAECHHUS M MUIpalUil KUBOTHBIX. buojormueckue WHBa3Uu
Yy>KEpPOJHBIX BUJIOB.

Jlabopamopnas paboma «IIpucmocoOIeHHS CEMSH PACTCHUN K PACCEIICHUIO».

Tema 9. DKxo0rusi cO00IECTB. JDKOJOrNYeCKHE CHCTEMBI.

CooOmectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3M MEXIy OpraHu3Mamu B
OHOILIEHO3E.

Okocucrema kak oTkpbitas cucrtema (A.Jl. Tencnu). @yHKIMOHATBHBIE OJIOKH OPraHU3MOB
B 9KOCHCTEME: MPOIYLIEHThl, KOHCYMEHTBI, pelylleHThl. Tpoduueckue ypoBHu. Tpoduueckue nemnu
U ceTu. AGnoTrueckue 0J10Ku IKocucTeM. KpyroBopoT BeIecTB v MOTOK YHEPTUU B SKOCHCTEME.

OcHOBHBIE ITOKa3aTeIu KOCUCTEMbI. bruomacca u npoayKius. DKOJOTHUECKUEe MUPaMU/IbI
quces1, OnomMacchl U SHEPTUH.

HanpasneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKLecCUU. [IepBHUUHbIE U BTOPUYHBIE
CYyKIIECCMM M UX IHpUYMHBL. AHTPOIIOT€HHBbIE BO3JAEWCTBUA Ha cykueccuu. KimmakcHoe
coobuiectBo. buopazHooOpazue M MOJHOTa KpPYyroBOpOTa BELIECTB — OCHOBA YCTOHYHMBOCTHU
COOO0I1IECTB.

[TpupoHBIE SKOCUCTEMBI.

AHTpOIOreHHble  3KocucTeMbl.  Arposkocuctema. ArpoueHo3. Pazmuuua  Mexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH S3KOCHCTEMAaMHU.

VYp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opoxackas ¢mopa u dayHna.
CuHaHTponu3anus ropoackoil ¢payHsl. buonorndeckoe u X03sHCTBEHHOE 3HAYEHUE arPOIKOCHCTEM
U ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOACHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
IlepeHoC »HEpruM M BELIECTB MEXKIY CMEKHBIMH IKOCHCTEMaMHU. Y CTOWYMBOCTb OPraHU3MOB,
HOMYJISLUI U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3/ICHCTBUI.

MeTo10510TsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 3KOCUCTEM.

Ilpakmuyeckasa paboma «3ydenue u onucanue ypoo3KOCUCTEMBI.

Tema 10. Buocdepa — rinodanbHas 3KocucTeMA.

buocdepa — obmeruianerapHas obojouka 3eMiM, TJe CYIIECTBYET MM CyLIecTBOBala
ku3Hb. Pa3BuTne npencrasieHuit o 6uocdepe B Tpymax J. 3iocca. Yuenune B.U. Bepnaackoro o
6uocdepe. O6sactu 6rocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 ero GyHKIUH.

3aKOHOMEPHOCTU cyiiecTBoBaHusl Omocdepsl. OcoOeHHOCTH OHocdepbl Kak TI00aTbHON
skocucTeMmbl.  JluHamumueckoe paBHOBecue B Ouocepe. KpyroopoTel  Bemiects U
OroreoXxMMHYECKHe HUKIIBI (yriiepo/a, a3oTa). PUTMHUUHOCTS siBIeHUH B Orocdepe.

3oHanbHOCTh Ouochepsl. Ilonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJpa, XBOHHBIE
Jjeca, CMEIIaHHble U LIMPOKOJIMCTBEHHBIE Ji€ca, CTENH, CaBaHHbI, IyCTHIHU, TPONUYECKHE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U AKUBOTHBIH MUP OMOMOB CYILIH.

CrpykTypa ¥ (PyHKIUS )KUBBIX CHUCTEM, OLIEHKA UX PECYPCHOIO MOTEHIMaNa U OuochepHbIX
(byHKIUH.

Tema 11. YesioBek M OKpYy:KarolIas cpeaa.

DKoJloTHYecKHe KpHU3HChI W HMX TNpUYMHBL. Bo3jelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsa3HeHre BOJHOM cpenbl. OXpaHa BOIHBIX
pecypcoB. Pazpymenue nousel. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHHEe KinMaTa.

AHTPOIIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KUBOTHBIN MHp. OXpaHa pacTUTEIHHOTO
U J)KUBOTHOTO Mupa. OCHOBHBIE PUHIIUIIBI OXpaHbl Mpupoabl. Kpacubie kuuru. Oco6o oxpaHsemble
npupoanbie Tepputopun (OOIIT). borannyeckue casibl 1 300JI0rHYECKHE TAPKH.

OcCHOBHbBIE NPUHLMIIBI YCTOMYMBOIO PA3BUTHs YEIOBEUYECTBA M IPHUPOAbI. PanuoHanbHOE
IPUPOJIONOIL30BAaHUE M COXpaHEHHWEe OMOoNOrmyeckoro pasHoobOpaszus 3emun. OOmume
3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJOTMYECKUX KpH3UCOB. OCOOEHHOCTH COBPEMEHHOI'O KpH3HUca U
€ro BEpOSTHBIE MTOCIIECTBUSI.

Pa3BuTHie METO10B MOHUTOPHUHTA PAa3BUTHSI ONIACHBIX TEXHOIEHHBIX ITPOLIECCOB.
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3.Il1aHupyemblie pe3yJibTAThl 0CBOEHHS y4eOHOro nmpeamera «buosorus»

JIN4YHOCTHBIE Pe3yJIbTATHI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS MPOrPaMMBbl MO OMOJOTHH JIOCTUTAIOTCS B €IUHCTBE
yueOHOM W BOCIHUTATEIBHON NEATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, MUCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSMH, MPUHSATHIMU B
oOmiecTBe MpaBWIaMM U HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAaHUS U CaMOPAa3BUTHS, Pa3BUTHUS BHYTPEHHEW NO3UIMM JIMYHOCTH, NATPUOTH3MA U
YBaXEHUS K 3aKOHY U IPaBONOPAJKY, YEJIOBEKY TpyJa U CTaplIEMy MOKOJICHHWIO, B3aWMHOIO
yBa)KeHHsI, OEPEKHOT0 OTHOIIEHHS K KyJbTYPHOMY HACJIEAHIO M TPAJAULUSAM MHOTOHAIIMOHAILHOTO
Hapopa Poccuiickoit @enepanuu, NpUpoje U OKPYKaroIIen cpere.

JIMuyHOCTHBIE Pe3ylbTAaThl OCBOCHUS Y4eOHOro npenmera «buosnorus» JAODKHBI OTpa)xarhb
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTpPEHHEM
MO3HULIKEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIIM, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM LIEHHOCTSIM POCCUIICKOT0 00IIECTBa, PaCIIUPEHUE KU3HEHHOTO
OIbITA U OIBITA JEATENILHOCTU B MPOLIECCE PEAIM3ALMKY OCHOBHBIX HAIIPaBJIEHUN BOCHUTATEIHHON
JEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) epasicoanckozo eocnumarusi:

- chOPMHUPOBAHHOCTh TPAXKIAHCKONW TO3UIMM OOydYalolIerocss Kak akKkTUBHOTO H
OTBETCTBEHHOI'0 4JIeHa POCCUICKOIr0 O0IIECTBa;

- OCO3HAaHUE CBOMX KOHCTHUTYIMOHHBIX MpaB U O0O0sI3aHHOCTEW, yBa)KEHHWE 3aKOHA W
IIPABOIIOPSJIKA;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOW ACSITENLHOCTU MIPU CO3TAHUM YUYEOHBIX MPOEKTOB,
peleHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN OMOIOTHYECKUX YKCIIEPUMEHTOB;

- CHOCOOHOCTh OIpeneisTh COOCTBEHHYIO TMIO3MIIMIO [0 OTHOLIECHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

- yYMEHHE VYUYUTHIBaThb B CBOMX JIGHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C pa3HBIMU YOEKICHUSMU, KYJIbTYPHBIMH IEHHOCTSIMA U COILMAJIbHBIM
MIOJIO)KEHUEM;

- TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS Y4Y€OHBIX,
MTO3HABATENIbHBIX M UCCIIEIOBATENbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHS] K MHEHHIO ONIIIOHEHTOB
pU 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJIEP/KaHUS;

- TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM 1E€ATENbHOCTH;

2) nampuomuyecko2o 80CNUMaHus:

- c(pOPMUPOBAHHOCTh POCCUICKON TPAXKIAHCKOM UIEHTUYHOCTH, MATPHOTU3MA, YBAXKEHUS K
CBOEMY HapOJy, 4YyBCTBAa OTBETCTBEHHOCTH Iepen PonHOM, ropaocTH 3a CBOM Kpaid, cBoto Ponuny,
CBOM SI3BIK M KYJIBTYPY, IPOLLIOE U HACTOSIIIEe MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOLIEHWE K TMPUPOJHOMY HACIEIHUI0O W NaMSATHUKAM MPUPOJBL,
JOCTH>KEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

- CHOCOOHOCTb OILIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIIEHUE U pa3BUTHE
OMOJIOTUH, TTOHUMAHUS 3HAYeHHs] OMOJIOTMH B TIO3HAHUU 3aKOHOB MPHUPOJIBI, B KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIECTBA;

- uaeiHas yoexxIEHHOCTh, TOTOBHOCTD K CIYXEHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) 0yX06HO-HPABCNEEHHO20 BOCHUMAHUSL:

- OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOJIA;

- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOT'O TIOBEJICHHUS;

- CIIOCOOHOCTH OIIEHMBATh CUTYAI[MI0 U MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HaHME JUYHOT'O BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYyIIEro;

- OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pOJUTENSIM, CO3JAHUIO CEMbUM HAa OCHOBE
OCO3HAHHOTO TMPUHATHS LIEHHOCTEH CEeMEHHOW >KM3HM B COOTBETCTBUHU C TPAJULUSAMHU HAPOJIOB
Poccuu;

4) acmemuueckoeo 60CNUMAaHUA:
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- ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

- IOHUMAHHUE YMOLUMOHAJIBHOIO BO3ICUCTBUS JKUBOU IPUPOJIBI U €€ HEHHOCTH;

- TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HBIX BHJAaX HMCKYCCTBA, CTPEMJICHHE IPOSBIITH
KauecTBa TBOPYECKON JIMUHOCTH;

5) @usuueckoeo socnumarusi:

- MIOHUMAaHUE W pealln3alus 3JI0pOBOTO M 0e30macHoro odpasa *u3HU (3A0POBOE MHUTAHUE,
COOJIIOJICHHE TUTUEHUYECKUX TPABWJI M HOPM, COAJaHCHPOBAHHBIM PEXUM 3aHATHH M OTIbIXA,
perynspHas pu3udeckas akKTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS
K COOCTBEHHOMY (pU3MUECKOMY U TICUXHYECKOMY 3I0POBBIO;

- TMOHUMAaHUE IICHHOCTH TPAaBWJI WHIWNBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3JOPOBbIO M )KU3HU JIFOICH;

- OCO3HAHWE MOCICJACTBUI M HEMPHUSTHS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS ATKOTOJS,
HapKOTUKOB, KypeHUs);

6) mpyoo6020 60CNUMAHUSL.

- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPy 10Jt00ue;

- TOTOBHOCTh K aKTUBHOH JCSITEILHOCTH TEXHOJIOTHYECKON U CONMATbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHATH TAKYIO ACSITEIbHOCTD;

- MHTEpPEC K Pa3IuYHbIM cdepaM MpodecCHOHATBHON ACSTeNTFHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

- TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHHUIO W CaMOOOPA30BAHHMIO HA MPOTSHKEHUHM BCEU
KU3HH;

7) 9KON02U4eCcK020 60CNUMAHUSL:

- DKOJIOTHYECKH Lierecoo0pa3Hoe OTHOILIEHHE K MPUPOJAE KaK UCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CyIlIECTBOBAHU;

- TIOBBIIICHHE YPOBHS 3KOJOTHYECKOW KYJIbTYPBI: MPUOOPETEHHE OIbITa IIAHUPOBAHUS
MOCTYITKOB M OI[EHKU WX BO3MOXHBIX ITOCIICICTBUH JJIsT OKPYKAFOIIEH CPEJIbI;

- OCO3HaHHeE MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pPelIeHus;

- CIIOCOOHOCTH HCITOJIB30BAaTh MPUOOPETaeMbIe NMPU U3YICHUN OMOJIOTUU 3HAHUS U YMCHHUS
IpU pelIeHUU MpoOJieM, CBS3aHHBIX C paIlMOHAJIBHBIM MPUPOJONOIb30BaHUEM (COOIIOCHHE
MIPABHII TTOBEJICHUS B TIPUPO/IC, HAMPABICHHBIX HA COXPAaHCHHUE PAaBHOBECHS B DKOCHCTEMAaX, OXPaHY
BUJIOB, 3KOCHCTEM, Ouocdepsl);

- aKTHUBHOE HETPUATHE NEHCTBUH, MPHUHOCSIIUX BPEI OKPYXAIOMICH MPUPOIHOW Cpele,
YMEHHE MPOTHO3MPOBATh HEOIATOMPUATHBIE HKOJIOTHUECKHUE TOCIEACTBUS MPEeANPUHIMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

- HaJIW4YMe PAa3BUTOTO JKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKONH KYIbTYpPbhI, OIbBITA
JESATSIIBHOCTH  DKOJIOTMYECKOW  HANpPaBIEHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCS HWMH B
MO3HABATENbHON, KOMMYHUKATUBHOM H COIMAIBbHOW TMpPAaKTHUKE, TOTOBHOCTHM K YyYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) yennocmu HayuyHo2o NO3HAHUA

- c(hOopMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsS HAyKd ©  OOIIECTBEHHOW TPAaKTHKH, OCHOBAaHHOTO Ha JHUAlOre KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MTOJIUKYIBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATENBCKON KYIBTYPBI KaK CPEJICTBA B3aUMOJICHCTBUS
MEXTy JIFOJIbMU U TIO3HAHUS MUPA,

- MOHUMaHHWe crenupruKk OUONOTUU KaK HayKH, OCO3HaHHS €€ poiau B (OPMUPOBAHHUH
paIMoOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO TPEJCTABIICHUS 00 OKPYXKaroIIeM
MHUpPE KaK O €AMHCTBE MPUPOIbI, YEIOBEKA U OOIEeCTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN
U pEIICHUH MPOOJIeM COXpPaHESHHSI IIPUPOIHOTO PABHOBECHS;

- yOexIEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJISi COBPEMEHHOW IMBHIM3ALNU: O0ECTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE IEPCICKTUBHBIX OWOTEXHOJIOTHH, CITOCOOHBIX
peliaTe pecypcHbie MpoOIeMbl Pa3BUTHS YEIOBEUYECTBA, MOWCKA MYTEH BBIXOJAa U3 TII00ATBHBIX
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HKOJIOTHUECKUX IMpoOsieM U oOecreyeHus Mepexoja K YCTOHYMBOMY DPa3BUTHIO, PALMOHATBHOMY
MCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

- 3aMHTEPECOBAHHOCTD B IMOJIyYCHHH OMOJIOTHUECKMX 3HAHWHN B LENSAX MOBBIIICHUSA OOLICH
KYJIbTYpbl, €CT€CTBEHHO-HAYYHONH TPAMOTHOCTH, KaK COCTaBHON dYacTu (yHKIIMOHAIBHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

- MOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIONB30BaTh TMOJydaeMble 3HAHUS I aHajdu3a W OOBSCHEHUS SBICHUIN
OKPYXAloIllero MUpa M MPOUCXONAUMX B HEM U3MEHEHUH, YMEHHE JielaTb OOOCHOBAHHbBIE
3aKJIIOYEHHS HA OCHOBE HAyYHbIX (DAaKTOB M HWMEIOMIMXCS JaHHBIX C MEJIbI0 TOJTY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTh CaMOCTOSATENBHO HCHOJIb30BAaTh OMOJOrMYECKHE 3HAHHS IS PEIICHHS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIHSIX;

- OCO3HAHME IICHHOCTU HAayYHOW JEATENIbHOCTH, TOTOBHOCTb OCYIIECTBISTh MPOEKTHYIO H
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

- TOTOBHOCTh W CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPA30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHMUA 1O OWOJIIOTMM B COOTBETCTBHM C IKU3HEHHBIMU
NOTPEOHOCTSAMU.

B npornecce nocTrkeHus TMYHOCTHBIX PE3yAbTATOB OCBOSHUS 00YYaIOIIUMUCS TPOTPAMMBbI
cpemHero oluiero oopa3oBaHusl y 00y4YarOIMUXCsS COBEPIICHCTBYETCS IMOIIMOHATLHBIN UHTEIIEKT,
Mpenoararoiuii chOpMUPOBAHHOCTD:

- CaMOCO3HaHMs, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAILHOE COCTOSHUE,
BUJICTh HAMPABJICHUSI PAa3BUTHS COOCTBEHHOM SMOIMOHANIBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOperyJlMpoBaHUs,  BKJIIOYAIOUIETO  CAMOKOHTPOJIb,  YMEHHE  IPHHAMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aAANTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

- BHYTpPEHHEW MOTHBAallMHU, BKIIOYAIOUICH CTpeMJIeHHE K JOCTH)KCHHUIO IeNd U YCIEXYy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOS U3 CBOMX BO3MOXKHOCTEH;

- SMIIATHM, BKIJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHHE JIPYTHX,
YYUTBIBATh €r0 TIPU OCYIIECTBICHWHM KOMMYHHUKAIIMH, CIIOCOOHOCTb K COUYYBCTBUIO H
COIEPEXKHUBAHHUIO;

- COIMAJBHBIX HABBIKOB, BKJIFOUAIONINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C IPYTUMHU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIIaTh KOHMIUKTHI.

MertanpeamMeTHbie pe3yabTaThl mpeaMmera «bHONOTHS» BKIIOYAIOT: 3HAYMMBIC IS
dbopMHpOBaHUS  MHMPOBO33pEHHsI  OOyYarOIIUXCS  MEKIUCUUIUIMHAPHBIE  (MEXIpeaAMETHbBIE)
oOIIeHayYHbIE TOHATHUS, OTPAKAIOIIME IEIOCTHOCTh HAYYHOW KapTUHBI MHpa H CHenupukKy
METO/IOB TIO3HAHUS, HUCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, HEPrus, SBICHHUE,
nporecc, CUCTeMa, Hay4YHbIH (akT, NPUHIWI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
ucclieloBaHue, HaOIo/leHNe, M3MEpeHue, SKCIEpUMEHT U JApYrHe); yYHUBEpcalbHble YyueOHbIE

JIEUCTBHUS (mo3HaBaTeIbHbBIE, KOMMYHHUKAaTHBHbIE,  PETYJISATHUBHbIE), oOecrneunBaronye
¢dopmupoBaHre (HYHKIMOHAIBHOW TI'PaMOTHOCTH W COLMAIBHOM KOMIIETEHIMH OOy4aromuxcs;
CHOCOOHOCTh o0yJaromuxcs HCIOJIB30BATh OCBOCHHBIE MEKIUCHUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHHUS U YHHUBEpCaldbHbIe YydeOHblE MACWCTBHS B TIO3HABATEIBHOU U
COIIMAIbHON ITPAKTHKE.

B pesynprare wu3yueHuss OHOJOTMM Ha YpPOBHE CpeaHero oolumiero oOpa3oBaHUs Yy
obyyJaromierocss OynyT chOpMHpPOBaHBI TO3HABaTEIbHbIE YHUBEpCAJIbHBIE Y4YeOHBIC IACHCTBUA,
KOMMYHHUKATHBHBIC YHUBEpPCATbHBIC YUeOHBIC ACHCTBUS, PErYISTHUBHBIE YHUBEPCAIbHBIC YUeOHBIC
HeﬁCTBHﬂ, COBMECTHAs ACATCIBHOCTD.

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHSI IMPOTPAMMBI CpPEIHEro OOIIero oOpa3oBaHUA
JOJIKHBI OTpaXXaTh:

1.06na0enue ynusepcanonvimu yueOHbiMU NOZHABAMENbHLIMU OCUCTEUAMU

1) 6a3oBbIE JIOTHYECKHE JCHCTBUSA:

- CaMOCTOATENhHO (OPMYTUPOBATh W aKTyaIM3UPOBaTh MpoOJieMy, paccMaTpuBarh €&
BCECTOPOHHE;
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- HCIOJIb30BaTh MPU OCBOSCHUW 3HAHUU NPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIU3a,
CHHTE3a, CPAaBHEHMSI, KiIacCUpUKAIIMU, 0000IIEHUS ), PACKPBIBATH CMBICI OMOJIOTHYECKUX TMOHSITHHA
(BBIICNATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATHSIMHU );

- ONpeNeNsTh LEeIN JeATENIbHOCTH, 3a/laBas MapaMmeTpbl U KPUTEPUU HX JOCTHUIKECHHUS,
COOTHOCHTH PE3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

- HUCIOJB30BaTh OWOJIOTMYECKUE TOHATUS ISl OOBACHEHUS (PAKTOB M SIBJICHHUM KUBOM
TIPUPOJIBI;

- CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, [0 aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEYUS B PACCMATPUBACMBIX SBJICHHSX, (OPMYTHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

- NPUMEHITh CXEMHO-MOJICIbHBIC CPEICTBA ISl MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOIICHUI B HM3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a TaKkKe IMPOTUBOPEYU pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

- pa3pabaThIBaTh IUIAH pEUIeHHs MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOIINUXCS MaTepHaIbHBIX
¥ HEMaTepPUATBHBIX PECYPCOB;

- BHOCUTh KOPPEKTUBBI B JESATENBHOCTb, OLCHHBATh COOTBETCTBHE PE3YJIbTATOB IIEIISAM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

- KOOPAMHHMPOBATh U BBHINOJHATH pPabOTy B YCIOBUSAX pPEabHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOo0ieM;

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUA:

- BJIQJIETh HABBIKAMH y4€OHO-UCCIIEIOBATEILCKON U MPOEKTHOW AESITeIbHOCTH, HaBBIKAMU
paspenieHus mpoOJeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOWCKY METOJIOB
pelleHus MPAKTUUECKHX 3aJa4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

- HCIIOJIB30BATh Pa3jIMYHBIC BHJIBI JIEATSIBHOCTH IO TOJYyYCHUIO HOBOTO 3HAHHUS, €r0
UHTEPIIPETAlMU, MPEOOPA30BAHUI0 U MPUMEHEHHUIO B Y4E€OHBIX CUTYyallUsX, B TOM 4YHCIIEe MPHU
CO3aHHUH YYCOHBIX M COI[HATBHBIX TPOCKTOB;

- (hopMHpoBaTH Hay4HBIN TUIl MBILIUICHUS, BIaIeTh HAYYHOH TEPMUHOIIOTHEH, KITFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

- CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33Jjayll B OOpa3OBaTEIbHOU NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

- BBISIBIATH NPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalIM3UpPOBaTh 3a/adyy, BBIABUTATH
TUTOTEe3y e€ pemieHus, HaXOJAUTh apTyYMEHTHI IS JI0Ka3aTeIhCTBA CBOMX YTBEPIKICHUM, 33/1aBATh
napaMeTpsl U KPUTEPUU PEIICHNUS,

- aHAJIM3UPOBATH MOJIYYCHHBIC B X0JI PEIICHUS 3aa9d Pe3yIbTaThl, KPUHTHYECKU OIICHUBAThH
WX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

- IaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATH IPHOOPETEHHBIN OIIBIT;

- OCYUIIECTBIJIATH IEJICHANPABICHHBIN MOUCK TEpeHOca CPElICTB U CIOCOOOB JEHCTBUS B
POECCHOHANIBHYIO CPENY;

- yMeTh TIepEHOCHTHh 3HaHUS B TIO3HABATENBPHYKD M MPAKTUYECKYH0 O0JacTu
KHU3HECITCILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTei;

- BBIJIBUTATh HOBBIC WJICH, TpeJJlaraTh OPUTHHAIBHBIC ITOJXOJMBI M PEIICHHUS, CTAaBUTh
POOJIEMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS,

3) pabora ¢ uHbOopMaIuei:

- OPHEHTHUPOBATHCS B PA3NMUYHBIX UCTOYHUKAX HHPOpPMAIUH (TEKCTe Y4eOHOro mocoOus,
HAYYHO-TIOMYJISIPHON JHTEepaType, OMOJIOTHMYECKHUX CJIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHaANM3UpPOBaTh HMH(DOPMAIMIO Pa3TUYHBIX BHIOB U (PopM
MPEJICTABJICHHSI, KPUTHYIECCKH OIEHUBATH €€ TOCTOBEPHOCTh M HEPOTHBOPEUNBOCTH;

- (opmynHupoBaTh 3ampoChl U MPUMEHSATH pPa3IUYHBIE METOABl MpU TOWCKE U OTOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,

- TpuoOpeTaTh OMBIT UCIOIB30BaHUS HWH(DOPMANMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;
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- CaMOCTOATENbHO BBIOMpATh ONTUMAIbHYIO (OpPMY TpEACTaBICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHArpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

- HCIONb30BaTh HAy4YHBIA S3bIK B KaueCTBE CPEACTBAa IpH paboTe ¢ OHOIOTHYECKOM
uH(popMalMel: NPUMEHATh XUMHUYECKHe, (U3MYECKHe M MaTeMaTU4YecKHue 3HAKU U CUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MPeoOpPa30OBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

- BJAJeTh HAaBbIKAMHM pAclO3HABaHHMs W 3alIUThl WHpOpMaWu, HHOOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

2. O8nadeHue yHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OeUCTNEUAMU.

1) obuienwue:

- OCYIIECTBJIATh KOMMYHHUKAIIMK BO BCeX c(epax >KU3HU, aKTUBHO Y4aCTBOBATH B TUAJIOTE
WIM JUCKYCCHHM TIO CYIIECTBY OOCYyKJaeMoW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh
CYKIEHHSI OTHOCHUTEJIBHO BBIOJIHEHUS [peJjlaraéMoOM 3aJadyd, Y4YUTbIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCHN);

- pacrio3HaBaTh HEBepOalbHbIE CpEACTBA OOLICHMS, NOHHMMATh 3HAUYE€HUE COLMAIbHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CUTYallMid, YMETh CMSATr4aTh KOHQIUKTHI U
BECTH IIEPErOBOPHI;

- BJAJIeTh PA3IUYHBIMU CIOcOOaMH OOUICHHS W B3aUMOJICHCTBUS, NMOHUMATh HaMepeHUs
JIpYTUX JIIOJEH, MPOSBIATh YBa)XKUTEIBbHOE OTHOILIEHUE K COOECeHWKY M B KOPPEKTHOM (opme
bopMyITupOBaTH CBOM BO3PAKECHHUS;

- pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHUSI C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

2) cOBMECTHAs €S TEIIbHOCTD:

- IOHMMAaTh M MCMOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHAMBUAYAIBHON pabOThl Mpu
pemeHnr OMOJIOTHYECKOW MPOoOJIeMbl, 0OOCHOBBIBATH HEOOXOAWMOCTh NMPUMEHEHHS TPYIIOBBIX
dbopM B3aMMOEHCTBYS IPU peLICHUH YyueOHOM 3a/1auH;

- BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX AEUCTBUN, ¢ y4ETOM OOLIMX MHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

- TpPUHUMATh LEIM COBMECTHOM J1€ATENbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JIEUCTBUSA 10 €€ NOCTHUKEHUIO: COCTABIIATH IUIaH JAEHUCTBUM, pacIpeneATh POJIU ¢ yUETOM MHEHUU
YY4aCTHUKOB, 00CYX/1aTh pe3yabTaThl COBMECTHOU PabOTHI;

- OIICHMBATh KaUeCTBO CBOETO BKJIAJa M KAXKIOTO y4aCTHUKA KOMaHJbI B OOIIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

- MpeasiaraTh HOBBIE NMPOEKTHI, OLEHUBATh WJEU C MO3ULKUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYHLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IMIOBEJECHHWE B pA3JIMYHBIX CHUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITH MHUIIUATHBHBIM.

3. Osnadenue yHugepcarbHbiMu pecyissmusHbLMU OeUCmEUsIMU:

1) camoopranuzanus:

- UCTIONb30BaTh OWOJOTMYECKUE 3HAHWS JJS BBIABICHHUS MPOOJIEM M UX pEUICHUS B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

- BEIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIeNIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TOCTYNKAax MO OTHOIICHUIO K KUBOM MPHUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY’KaIOIIHUX;

- CaMOCTOSITEJIbHO OCYIIECTBIISITh MMO3HABATENbHYIO JEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTH U GOPMYTUPOBATH COOCTBEHHBIE 33/1a4ul B 00pa30BATEIILHON NEATEILHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH peIIeHUs MPOOJIeMBbI ¢ yUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

- paciupsATh paMKH y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUH;

- JIeNlaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE;

- OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
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- COCOOCTBOBATh (HOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOW 3PYAULIMU B Pa3HBIX 00JIacTAX
3HAHWH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBCHB;

2) CaMOKOHTPOJIb!

- JlaBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JESATCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISM;

- BJIaJIeTh HaBbIKAMU IIO3HABATENIbLHON pe(IeKCHH KaK OCO3HAHMs COBEPIIAEMbIX JAEHCTBUI
U MBICITUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBaHMIA, MCIIOIB30BaTh NPUEMBI peduiekcun
JUIs OLIEHKU CUTYalluH, BBIOOPA BEPHOT'O peILEHMS;

- OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILIECHUS 110 UX CHUKEHUIO;

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYIUX IIPU aHAIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npunsTHA ceOs U IPYTUX:

- IPUHUMATh ce0sl, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

- IPUHUMAaTh MOTHUBBI U apTyMEHTHI IPYIUX [IPU aHAIM3€E PE3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLUIMOKY;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

IIpeaMeTHbIe pe3yJbTaThl OCBOEHHUS cojliepXaHMs ydeOHoro mpeamera «buonorus» Ha
yriayOlnEHHOM ypOBHE OPHUEHTHPOBAHBI HAa oOecredeHre MPOGUIBHOTO OOYYCHUS OOYYArOIIHXCs
6uonoruu. OHU BKJIIOYAIOT: crienuUUecKue JUisi OMOJI0IMK Hay4Hble 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI 1O OCBOCHUIO, WHTEPIPETAIMA U TMPEoOpPA30BAHUIO 3HAHWMA, BUABI JESTEIHHOCTH IO
HOJYYEHUIO HOBBIX 3HAHMM W MX NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX, a TaKKe B peallbHbIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3yapTaTsl IPEICTaBICHbI 10 TOAaM U3yUYEHHUS.

IIpeomemnvie pezynomamul 0cgoenus yyedOnozo npeomema «buonoeusy 6 10 knacce
JOJIKHBI OTPAXKATh:

- ¢(OpMHUPOBAHHOCTb 3HAHHUI O MECTe M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHNUU €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B NIO3HAHUU 3aKOHOB IIPUPOJBI U PELICHUU
po0JeM paloHaIBHOTO MPUPOJIONONIB30BAaHMS, O BKIAJE POCCUHCKUX U 3apyOeKHBIX yYEHBIX B
pa3BuTHE OMOJIOTUH;

- BJaJICHME CHCTEMON OHOJOrMYeCKMX 3HAHMUN, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOLIHE
OMOJOTHYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIETKa, OpraHu3M, MeTadoyu3M, TOMEOCTas,
CaMOpEryJsiiis, CaMOBOCIIPOU3BEJICHHE, HACIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT M pa3BUTHE),
ouonornueckue Teopuu (kierounas Teopus T. [lIanna, M. lneiinena, P. Bupxosa, xpoMmocoMHast
Teopust HaciencTBeHHOCTH T. Moprana), yuenus (H.M. BaBunoBa — o meHTpax MHOrooopasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUH), 3aKOHBI (€IMHOOOPA3Usi MOTOMKOB MEPBOrO MOKOJIECHHUS,
pacIleIUIeHNs], YUCTOTHI TaMET, HE3aBUCUMOT0 HacienoBaHus I'. MeHaens, roMonoruueckux psjaoB
B HacsiecTBeHHOW n3MeHnunBocty H.W. BaBuiosa), npuHUIUIIBL (KOMIUIEMEHTAPHOCTH);

- BJIQJICHUE OCHOBHBIMHM METOJaMM HAayYHOTO MO3HAHMS, UCIOJIb3YEMbIX B OMOJIOTHYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

- YMEHHE BBIJEIATH CYHIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT M DYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHW3MOB, B TOM 4YHCJEe OakTepuii, rpubOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM OpPraHOB PACTEHMI, KMBOTHBIX, UEJIOBEKA,
IIPOLIECCOB KU3HEECATENILHOCTH, IPOTEKAIOUINX B OpraHM3Max pacTeHH, )KMBOTHBIX M YeJIOBEKa,
OMOJIOTMYECKHUX IMPOLECCOB: OOMEHa BelecTB (MeTabon3M), MPeBpaIleHUs] SHEPTHH, OpOoXKeHus,
aBTOTPO(HOTO U reTepoTPOPHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio03a,
ramMeToreHesa, 3MOpHUoreHes3a, NoCTIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, MHIUBUAYATEHOTO
pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOJIEHCTBHS T€HOB, FeTepO3uca, HCKYCCTBEHHOT0 0TO0DA;

- YMEHHE yCTaHaBJIMBaTh B3aMMOCBS3U MEXIy OpPraHOMJAMH KJIETKM U UX (YHKIHIMH,
CTpPOEHHEM KJIETOK pa3HbIX TKaHEH M MX (QYHKIUSIMH, MEXIy OpraHaMd U CHUCTEMaMHU OpPraHOB Y
pacTeHHi, )KUBOTHBIX U YelloBeKa M X (YHKIHAMHU, MEXKAY CUCTEMaMH OPTraHOB U UX (PYHKIUSAMH,
MeXly 3TarlaMi 0OMEHa BEILECTB, ATallaMU KJIETOYHOTO LIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATaramMu SMOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (EHOTHIIOM, (EHOTUIIOM U (AKTOpaMH CpPeIbl
oOuTaHMUS;

- YMEHHUE BBIABIATh OTJIMYUTEIBHBIE NPU3HAKU JXKMBBIX CHUCTEM, B TOM 4YMCIE PACTEHUH,
’KMBOTHBIX U Y€JIOBEKa;
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- YMEHHUE HUCIOJIb30BATh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO H
CHUMBOJIMKY JJIs JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIIIT;

- yMEHHE pemaTth OHOJOTMYECKHE 3a7ayd, BBIABIATH HPUYMHHO-CIIECICTBEHHBIC CBS3U
MEXly HCCIeIyeMbIMU OMOJOTHYECKHUMH MPOLIECCAMU U SBIICHUSIMH, JI€JaTh BHIBOJBI U MPOTHO3BI
Ha OCHOBAHMHM IOJYYEHHBIX PE3YJbTATOB;

- YMEHHUE BBINOJHATH JIAOOpaTOpHbIE U MpakTHUecKue paboThl, cOoOIMI0aTh MpaBUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

- YMEHHME BBIJIBUIaTh THUIIOTE3bl, NPOBEPATh HX OKCIEPUMEHTAIBHBIMU CpPEICTBAMM,
bopMynupys 1eNb UCCIeI0BaHNs, aHATHU3UPOBATh OJTYUYCHHBIE PE3YIIbTAThI U JIEJIaTh BHIBOJIBI,

- YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIEAOBATEIbCKON padoTe Mo OMOJOTUH, IKOJIOTHUU U
MeIUIUHe, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W ITyOJMYHO MPEICTABIATH
MOJIy4YEHHBIE PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

- YMEHHUE OLEHUBATh ATHYECKHE ACTIEKTHl COBPEMEHHBIX MCCIIEJOBAHUI B 00J1aCTH OMOJIOTHI
U MEAMIMHBI (KJIOHUPOBaHUE, UICKYCCTBEHHOE OIJIOIOTBOPEHHE, HAIIPABICHHOE U3MEHEHUE TeHOMAa
Y CO3/IaHUE TPAHCT€HHBIX OPTraHU3MOB);

IIpeomemnvle pesynomamvl oceoenus yuebHozo npeomema «buonoeus» 6 11 knacce
JOJIKHBI OTPAXKATh:

- ¢(hopMHPOBAHHOCTH 3HAHUHN O MECTE U POJIU OMOJOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IIO3HAHWU 3aKOHOB
IPUPOJABI U PEIICHUH HKOJIOTMYECKUX MPOOJIEeM 4YeIOBEYeCTBA, a TAaKXKe B PEIICHHWU BOMPOCOB
palMoOHAIFHOTO MPHUPOIOIIONB30BaHMS, U B (DOPMUPOBAHUH LIEHHOCTHOTO OTHOLICHHUS K MPHPOJIE,
o0IIeCTBY, YEIOBEKY, O BKIAJ€ POCCHUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OuoJioruu;

- YMEHHE BJAJIETh CUCTEMOIl OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET OINpEAeTCHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraloOMMX OHOJOTHYECKUX TEPMHUHOB W TIOHATHHA (BHI,
JsKocucTtema, Owocdepa), Ouonormyeckue Tteopuu (dBomronMoHHas Tteopuss Y. JlapBuHa,
cuHTeTHuYecKas Teopus sBomouuu), yuyeHus (A.H. CeepuoBa — o0 HyTsX U HamnpaBICHUSIX
sBostony, B.W. Bepraackoro — o 6uocgepe), 3akoHsl (reHeTndeckoro pasHoecus /1. Xapau u B.
Baitn6epra, 3apogsimeBoro cxonactBa K.M. bopa), mnpaBuna (Munumyma FO. JluOuxa,
HKOJIOTMYECKOM MUpaMUIbI SJHEPTUH ), TunoTe3sl (tunoteda «mupa PHK» V. 'unbepra);

- yYMEHHME BJaJE€Th OCHOBHBIMM METOJAaMU HAYYHOIO IIO3HAHMS, HUCIHOJIb3YEMBIMU B
OMOJIOTHYECKUX HCCIEIOBAaHMAX IKUBBIX OOBEKTOB UM JKOCHUCTEM (ONMMCaHUE, W3MEpEHHUE,
HaOJII0/IeHUE, SKCIEPUMEHT), CIIOCO0aMHU BBISIBICHHMS M OLIEHKM AHTPOIOIEHHBIX H3MEHEHHH B
IIPUPOJIE;

- YMEHHE BBIJENATH CYIIECTBEHHbIE MPHU3HAKU: BUJOB, OMOIrE€OLEHO30B, 3KOCHUCTEM U
O6uocdeprl, CTaOMIU3UPYIOIIEro, JBIXKYILEIO M  Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOOpa,
AJJIONATPUYECKOr0 U CUMIIATPUYECKOI0 BU1000pa30BaHUsl, BIMSHUS ABMKYIIUX CHJI BOJIOLMHU Ha
reHo(OH]] TMOMYJISALUU, HPUCIOCOOIEHHOCTH OpPraHU3MOB K cpele OOWTaHus, 4YepeloBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U IIOTOKA YHEPTHH B SKOCUCTEMAX;

- YMEHHME YCTaHABJIMBATh B3aUMOCBSI3M MEXIYy IPOLECCAMU 3BOJIOLUHU, JABWKYILUMU
CHWJIaMU aHTPOIOreHe3a, KOMIIOHEHTaMU Pa3IMYHBIX SKOCHUCTEM U IPUCHOCOOJIEHUSMU K HHUM
OpraHU3MOB;

- YMEHHE BBISBIIATH OTIMYUTEIbHBIE PU3HAKH )KUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BHIOB
K cpene obOurtaHus, aOMOTUYECKUX U OHOTHYECKHMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3EH
OpraHU3MOB B COOOIIECTBAaX, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMAaxX CBOEH MECTHOCTH;

- YMEHHUE HUCIOJb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY JUIsl JIOKa3aTeNbCTBA POJCTBA OPraHU3MOB pa3HBIX CUCTEMATUYECKUX TPYIIII,
B3aMMOCBSI3M OpPraHM3MOB M CpeAbl OOWTaHMs, €IMHCTBA YEJIOBEYECKHX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0ooOpa3usi BUJOB M DKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHUS NPUPOJBI U
4eJI0BEYECTBA;

- yMEHHME peuiaTb OHOJOTHYECKHE 3aJauyd, BBIABIATH MNPUYMHHO-CIEICTBEHHBIE CBS3U
MEXy UCCIIEyeMbIMU OMOJIOTMYECKUMHU MPOLIECCAMU U SIBICHUSIMH, JI€aTh BHIBOJBI U MPOTHO3BI
Ha OCHOBaHUU NOJIYYEHHBIX PE3YyJIbTaTOB;
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- YMEHHE BBINOJIHATH JJAOOPATOPHBIE M NMPAKTHYECKUE PabOThl, COONMIOIATh MpaBUia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

- YMEHHE BBIABUTATH THUIOTE3bl, MPOBEPATH HUX OSKCICPUMEHTAILHBIMH CPEICTBAMU,
bopMyHpys 1eNTb UCCIIeI0OBAaHNS, aHATM3UPOBATh OJTYUYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

- YMEHHE y4YacTBOBaTh B y4eOHO-HMCCIIEIOBATEIBCKON padOTe MO OMOJOTUU, DKOJIOTUU U
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOINECTB, W ITyOJMYHO MPEICTABISATH
MOJIyYEHHBIE PE3YJIbTAaThl HA YIEHUYECKUX KOH(DEPEHIHIX;

- YMEHHE OIICHMBATh THIIOTE3bl W TEOPHH O TMPOUCXOXKICHUU JKU3HH, YCIOBEKa U
YeJOBEYECKHX pac, O MPHYUHAX, MOCIEICTBUSAX M CIOCO0aX IMPeNOTBpAICHHs TTI00ATbHBIX
U3MEHEHUH B buocdepe;

- YMEHHUE OCYIIECTBISITH OCO3HAHHBIN BBIOOp OyayIieil mpodheCcCHOHATBHON EATEIHBHOCTH B
o0acTi OWOJIOTHH, DKOJIOTHH, MPUPOAOIOIH30BAHUS, MEIUIIMHBI, OMOTEXHOJIOTHH, TICHXOJIOTHH,
BETEPUHAPUH, CEJIBCKOTO XO3SCTBA, MUIIEBOW MPOMBIIUIEHHOCTH, YIIyOJsTh IO3HABATEIbHBIN
WHTEpEC, HAINPaBJICHHBI HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIICH MPO(ECCUU U MPOJODKCHHE
OMoNIOTHYeCKOro 00pa3oBaHWsl B OPraHU3AlMSAX CpPEIHEro Mpo(GEeCCHOHATBFHOTO M BBICIIETO
obOpazoBaHwUs.

4. TemaTH4yecKoe MJIAHUPOBAHHE

10 kace
Ne HaumenoBanmue pa3aesioB u TeM nporpammsel | KosmdecTBo | DiekTpoHHblil  (mmdpoBbIie)
4acoB o0pa3oBaTeJibHbIC PeCypchl
1. | Buonorus Kak HayKa 1 file:///C:/Users/bBUOJIOT U1/

Desktop/Teremov_Petrosova
_Biologia_10_klass_profilny

2. | )KuBbIe CHUCTEMBI M UX U3yUCHUEC 2 file:///C:/Users/BUOJIOT U1/
Desktop/Teremov_Petrosova
_Biologia_10_klass_profilny

3. | buomorus KiaeTKu 2 file:///C:/Users/BIOJIOT 11/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

4 | Xumuueckasi OpraHu3anus KIeTKH 10 file:///C:/Users/BUOJIOT U1/
Desktop/Teremov_Petrosova
_Biologia_10_klass_profilny

5 | Crpoenue U GyHKIUH KICTKH 8 file:///C:/Users/BUOJIOT' 51/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

6 | OOMeH BelIeCTB U MPEBPAIICHUE SHEPTUH B 9 file://IC:/Users/BUOJIOT U/
KIIETKE Desktop/Teremov_Petrosova
_Biologia_10_klass_profilny

7 | HacnencrBeHnHas uHpopManus u 9 file://IC:/Users/BUOJIOT 1A/
peanu3aius e€ B KIIeTKe Desktop/Teremov_Petrosova
_Biologia 10 klass_profilny

8 | X KusHeHHBII IUKIT KIIETKH 6 file:///C:/Users/BIOJIOT' 11/

Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

9 | CtpoeHre U PYHKIIUH OPraHU3MOB 17 file://IC:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

10 | Pa3mHOXeHUE U pa3BUTHE OPraHU3MOB 8 file:///C:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia 10 klass_profilny

11 | I'eHeTnka — HayKa O HACJECICTBEHHOCTH U 2 file:///C:/Users/BUOJIOT 151/
W3MEHYMBOCTH OPTaHU3MOB. Desktop/Teremov_Petrosova
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_Biologia_10 klass_profilny

12 | 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 file://IC:/Users/BUOJIOT A/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
13 | 3aKOHOMEPHOCTH M3MEHYMBOCTH 6 file://IC:/Users/BUOJIOT' U/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
14 | I'eneTuka 4yeroBeKa 3 file://IC:/Users/BUOJIOT 11/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
15. | Cenekuus OpraHu3MOB 4 file://IC:/Users/BUOJIOT A/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
16 | BUOTEXHOIOTHS U CHHTETHYCCKAs OMOIOTHs 4 file://IC:/Users/BUOJIOT' 11/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
17 | IloBTOpEHUE 1 file:///C:/Users/BUOJIOT 51/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
O011ee KOJIMYECTBO YaCOB 102
11 kaacce
Ne HaunMenoBaHue pa3gesioB u Tem nporpammsbl | KosmuectBo DJleKTpPOHHBIH (HudpoBbIe)
4aCcoB oGpa3oBaTejbHbIE PeCyPChI
2. 3apok/ieHHe W Pa3BUTHE SBOJIOIMOHHBIX 4 Teremov Petrosova Biologia
MIPEJICTABICHHUIA B OMOJIOTHHU 11 klass Profilny uroven.p
df
2. MuKpo3BOIIONHS U €€ Pe3yJIbTAThI 14 Teremov_Petrosova Biologia
11 Klass_Profilny uroven.p
df
3. Maxkpo3BOJTIOIHS U €€ PEe3yIIbTaThI 6 Teremov_Petrosova_Biologia
11 Klass_Profilny uroven.p
df
4 [MpoucxoxaeHne W pa3BUTHE JKU3HM Ha 15 Teremov_Petrosova_Biologia
3emie 11 klass Profilny uroven.p
df
5 [TpoucxosxaeHne YeIoBeKa — aHTPOITOTEHES. 10 Teremov_Petrosova_Biologia
11 Klass_Profilny uroven.p
df
6 DKoJoTUs — HayKa O B3aMMOOTHOIIEHUSX 3 Teremov_Petrosova Biologia
OpPraHHU3MOB M HAJIOPTAaHU3MEHHBIX CHCTEM C 11 klass Profilny uroven.p
OKpYKaroIIen Cpe1oi. df
7 OpraHu3Mmebl 1 cpejia OOUTaHHS 9 Teremov_Petrosova_Biologia
11 klass Profilny uroven.p
df
8 DKOJOTHUS BUAOB U MOMYJISIIIHIA 9 Teremov Petrosova Biologia
11 klass Profilny uroven.p
df
9 DKOJOTUsT  COOOMIECTB.  DKOJIOTHYCCKUE 12 Teremov_Petrosova_Biologia
CHCTEMBI. 11 klass Profilny uroven.p
df
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10

buocdepa — rmobanbHas 3xocucTemMa

Teremov Petrosova Biologia
11 klass Profilny uroven.p
df

11

UYenoBek 1 OKpyKaromas cpeaa

Teremov Petrosova Biologia
11 klass Profilny uroven.p
df

12

[ToBTOpEeHue

ﬁaremov Petrosova Biologia
11 klass Profilny uroven.p
df
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