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1. MosicHuTeBLHAS 3aNIMCKA

Lenbto n3ydenus: yueOHoro nmpeamera «buonorus» Ha yriayOnéHHOM YpOBHE — OBIIAJICHHE
00y4JarIUMUCS 3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAIBHON OpraHU3alliu KUBBIX CUCTEM Pa3HOTO
panra W npuoOpeTeHHWEe YMEHUH HCIOJIb30BaTh STH 3HAHWSA B (OPMHPOBAHMU HMHTEpeca K
onpeaenéHHON 001acTh NPOQPECcCCHOHANBHON NESATENbHOCTH, CBSI3aHHOM C OWoJjorueil, uiam K
BBIOOPY yueOHOT0 3aBeIeHHs I TPOAOIDKEHUS OHMOIOTUYECKOr0 00pa30BaHMU.

3anagamu yueOHoOro npeamera «buonorus» Ha yriyOaéHHOM ypOBHE:

- OCBOGHHE OOYyYaIONUMHUCS CHCTEMbl OHOJIOTUYECKUX 3HAHHWWA: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsX, KOHIICMLHUAX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiax,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MMpA; O CTPOEHUH, MHOI000pa3un
U OCOOEHHOCTSIX OMOJIOrMYECKHUX CHCTEM (KJIETKA, OpPraHu3M, MOIMYJISAIMs, BHUJ, OHMOTEOIeHO3,
O6uocdepa); 0 BELAAIOLINXCS OTKPBHITHAX U COBPEMEHHBIX UCCIICAOBAHMIX B ONOJIOTHH;

- O3HaKOMJICHHE OOydYarommxcs C  METOJaMH  [O3HaHUS  JKUBOM  MPUPOABIL:
UCCIIEIOBATEILCKUMH METOJaMH OMOJIOTHYECKUX HAyK (MOJIEKYJIIPHOM M KJIETOYHOW OHOIoTHuw,
SMOpUOJIOTUH U OUOJIOTUU Pa3BUTHUS, TEHETHUKU U CEJCKIUU, OMOTEXHOJOTMH M CHUHTETUYECKOU
OMOJIOTUH, TAJICOHTOJIOTHH, YKOJIOTHH ); METOJIaMU CaMOCTOSITEIIbHOTO TIPOBEACHHSI OMOJIOTHUSCKUX
uccienoBanuii B jaboparopun W B mnpupoae (HaOmrojeHHe, U3MEpPEHHe, HKCIEPUMEHT,
MOJICJIUPOBAHUE);

- OBJaJieHHe OOY4YaloIIMMHUCA YMEHHMSIMH: CAMOCTOSTEIbHO HaXOIUTh, aHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTMYECKYI0 HH(DOPMAIHIO; IMOJIB30BATHCS OMOJIOTMYECKOH TEPMHUHOJOTHEH W
CUMBOJIMKOMW; yCTaHABIUBATh CBSI3b MEXKAY Pa3BUTHEM OHOJOTUU U COLMATBHO-3KOHOMHYECKHUMHU
U SKOJOTMYECKHUMH MPOOJIeMaMy 4eJI0BEYECTBA; OLIEHUBATH MOCIEICTBUS CBOCH NEATEILHOCTH 10
OTHONIICHUIO K OKpYyXawlled MpUPOAHON cpele, COOCTBEHHOMY 3IO0POBBI0 M 370POBBIO
OKpYXaloIMX JIIoe; OOOCHOBBIBaTH W COONIOAATH MEphl MPO(PUIAKTUKM HH(EKIIMOHHBIX
3a0oNeBaHUi, TpaBWia TOBEIEHUS B MPHUpOAEe U obecredeHHs O€30MacHOCTH COOCTBEHHOMN
KU3HEIEATSIIFHOCTH B UYPE3BBIYAWHBIX CHUTYalUsAX MPHUPOJHOTO W TEXHOT'CHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAyYHbIE OTKPBHITHS B 00J1aCTH OHOJIOTHH;

- pa3BUTHE y 00y4arOLIMXCsl MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITUSMH M COBPEMEHHBIMU MCCJIEIOBAHUSAMU B OHOJIOTHH,
pelaeMbIMi €10 MpoOJieMaMM, METOJO0JIOTHEH OMOJIOrMYecKOro HCCIeA0BaHUs, MPOBEACHUS
HKCHEPUMEHTAIbHBIX  HMCCIEOBAHUN, pelleHus OWOJOTHMYECKUX  3ajlad, MOJEIMPOBAHUSA
O1oJ0rn4ecknux 00BEKTOB U MPOLIECCOB;

- BOCIIUTaHHE y OOYyYaroIMXcs IEHHOCTHOIO OTHOIIEHHUS K JKUBOM NMPHUpOJE B LIEJIOM U K
OTIENbHBIM €€ OoOBeKTaM M SBIEHUSM; (OPMHUPOBAHUE OKOJOTHYECKOM, TIe€HETHYECKON
IPaMOTHOCTH, OOILIeH KyJbTyphl HOBENEHHMS B NPUPOAE; HHTETPALMH €CTECTBEHHO-HAYUYHBIX
3HAHH;

- npuoOpeTeHne 00y4yaroIUMUC KOMIETEHTHOCTH B pallMOHAIILHOM MPHUPOJIOTIOIb30BaHIH
(cobroieHue MpaBwIl TIOBEICHUS B TIPUPOJIE, OXPaHbl BUIIOB, SKOCUCTEM, Oroc]ephl), COXpaHEHUHN
COOCTBEHHOT'O 37I0POBbSl M 370POBbsl OKpYXaroOIIUX JitoJel (cobmomeHnus Mep NpoQHIaKTUKU
3a0oneBaHui, obOecrieueHne O€30MAaCHOCTH KHU3HEAEATEIbHOCTH B YPE3BBIYAWHBIX CHUTYaLUAX
IOPUPOJHOTO M TEXHOT'CHHOTO XapaKTepa) Ha OCHOBE MCIIOJIB30BAaHMS OMOJIOTMYECKHUX 3HAHUUA U
YMEHHUH B MMOBCEAHEBHOM JKU3HH;

- CO3JlaHM€ YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYarOIIMMHCS WHAWBUIYAIbHOM
o0pa3oBaTeNbHONl  TPAaeKTOPUM,  CIIOCOOCTBYIOIIEH  MOCIENyloleMy  MpodeccrnoHalIbHOMY
CaMOOIIPeICIEHUI0, B COOTBETCTBUU C MHMBHIYyaJIbHBIMU UHTEpECaMU U MOTPEOHOCTSAMHU PETHOHA.

Mecto mnpeamera «buonorus» B ydyeOHOM TIuIaHe: OWOJIOTHUS YIUIyOJNEHHOTO YPOBHS
uzyuenus (10—11 kmaccel) sBIsSeTCA OAHUM U3 KOMIIOHEHTOB MpeaAMeTHON obiactu «EcTecTBeHHO-
HayuyHble mpeaMeTsl». CornacHo nonoxeHussMm ®I'OC COO npoduiibHble y4eOHBbIE MPEIMETHI,
u3ydaeMble Ha yriyOlE€HHOM ypOBHE, SABISIOTCS cocoOoM auddepeHnmaniui o0y4eHns Ha ypoBHE
cpenHero oOmiero oOpa3oBaHHsA W IpU3BaHbl 00ECHEUYUTH MPEEMCTBEHHOCTh MEKIY OCHOBHBIM
OOIINM, CpETHUM OOIUM, CPETHUM MPO(EeCCHOHATFHBIM U BBICIIUM 0Opa3zoBaHueM. B To ke Bpems
KaXIbIi U3 3TUX Y4eOHBIX MPEIMETOB JIOJHKEH OBITh OPHEHTHUPOBAH HAa MPHOPUTETHOE PEUICHHE
00pa30oBaTeNbHBIX, BOCIUTATEIbHBIX W PA3BUBAIOLINX 33134, CBA3aHHBIX C NpOoQOpHEeHTAIHen
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oOydJaromuxcsi M CTUMYJIMPOBAHMEM HHTEpeca K KOHKPETHOW 00JacTH Hay4yHOro 3HaHMS,
CBSI3aHHOTO C OMOJIOTHEH, MEAUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEH, CITIOPTOM U BOCHHBIM JIETIOM.

Ha n3yuenne npenmera «buonorus» (yriyOnéHHblid ypoBeHb) oTBoaAUTCS: B 10 Kitacce -102
yaca B 1o (3 yaca B Hezelno), B 1 1kiacce -102 yaca B roj (3 yaca B HeZeno0).

Jlyist peasii3anuy mporpaMMBbl UCTIOb3yeTcs yueoHoe mocooue «buomorus. 10 kmace» B.B.
[Taceunnk, A.A. Kamenckuii, A.M. PyOuoB(yrmyOn€HHBIH YpOBEHB), 3JEKTPOHHAs BEpCHUs
yueOHnka «buomornst 10 wmacc»  A.B. Tepemos, P.A. IlerpocoBa(yrinyOnEéHHBIM YpOBEHB),
u3garenbcTBo «MuHeMo3uHa». 11 kimacc- yuebHoe mocobue ydeOHHMK st 001ieodpa3zoBaTeIbHbIX
opranuzanuii «buonorus.11 xmacc» B.B. Ilaceunuk, A.A. Kamenckwuii, A.M. PyOroB u np./mox
penakuueil Ilaceunuka B.B. — M.: Ilpoceemenue, 2020. — 320 c.: mi.», 3JI€KTpOHHAs BEpCUs
yueOnnka «buomorust 11 xmacc»  A.B. Tepemon, P.A. IlerpocoBa(yriyOyi€HHBIH YpPOBEHB),
U3J1aTENIbCTBO «MHEMO3UHAY.

Pabouas mporpamma yueOHoro mnpeamera «buosjorus» cocraBieHa ¢ ydeToMm paboueit
OporpaMMbl  BOCIIMTaHMA. BocnuTarenbHbId MOTEHIMAN JAHHOTO y4eOHOro mpeaMera
o0ecreuynBaeT pean3alnio CIeAYOIUX HEIeBbIX MPUOPUTETOB BOCITUTAHHS 00YYAIOIIHXCS:

- YCTAHOBJICHHE JOBEPUTENbHBIX OTHOUIEHMM MEXIy YYHUTEIEeM M €ro Yy4YEeHUKAMH,
CIOCOOCTBYIOIUX TO3UTHBHOMY BOCHPUSTHIO YyYallUMUCA TPEeOOBAaHUNM M TPOCHO YyUYUTENd,
NPUBJICUYCHUIO WX BHHUMaHHs K OOCyKgaeMoil Ha ypoke HWHGOpMAlWW, aKTHUBU3AIMH WX
MO3HABATEJILHON 1EeATEIbHOCTH;

- noOy>KJIeHUe IIKOJIbHUKOB COONIOAaTh Ha YpPOKE OOLIEHPUHSATHIE HOPMbI INOBEAEHUS,
npaBwiia OOMICHHS] CO CTapIIUMU (YYUTENISMU) M CBEPCTHUKAMHU (IIKOJIbHUKAMU), MPUHIIMIIBI
y4eOHOM TUCIUIUIMHBI U CAMOOPraHU3aLUN;

- NpUBJCYEHHE BHMMAHHUS IIKOJIHHUKOB K LIEHHOCTHOMY AacCIEKTy H3Y4aeMbIX Ha YypOKax
SIBJICHUI, OpraHU3aIus UX paboThI C TOTy4aeMOi Ha ypOKe COIMAIbHO 3HAUNMON HH(pOpMaImen —
WHUIUUPOBAHUE €€ OOCYXKICHHs, BBICKA3bIBAHUS YYAIMMHUCS CBOETO MHEHHUS IO €€ TOBOY,
BbIPa0OTKH CBOETO K HEH OTHOIIEHUS;

- HCIIOJIb30BAHME BOCIUTATEIBHBIX BO3MOXKHOCTEH COJIEp>KaHUsl yueOHOro mpeaMeTa uepes
JEMOHCTpAlMIO JETSIM IPUMEPOB OTBETCTBEHHOI'O, TI'PAXKJAHCKOIO IIOBEACHUS, MPOSIBICHUS
4eJI0BEKOIIO0UsT M J00pOCep/IeYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIUX TEKCTOB ISl YTEHUS,
3a/1a4 JUIsl perieHus1, TpoOJIEeMHBIX CUTYyaIUui Ik 0OCYKIEHUS B KJIacce;

- MPUMEHEHHUE Ha YPOKE HHTEPAKTUBHBIX (hOpM pabOThl yUalINXCs: UHTEIEKTYaIbHBIX UTD,
CTUMYJIMPYIOLIMX IO3HABaTEJIbHYI0 MOTHBALMIO IIKOJBHUKOB; IUAAKTUYECKOrO Tearpa, IJie
MOJTy4YeHHBIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIbHBIX NTOCTAHOBKAX; JUCKYCCHIA, KOTOPHIE
JIAI0T y4aluuMcsi BO3MOXKHOCTh TPUOOPECTH OMBIT BEJACHHS] KOHCTPYKTUBHOTO AMAJIOra; rPyHNIoBOn
paboThl WK paboTHI B Mapax, KOTOPbIE yuaT MKOJIFHUKOB KOMaHAHOM paboTe U B3aUMOIECUCTBHUIO C
JIPYTHMH JIETHMU;

- BKJIIOUEHHE B YPOK HUTPOBBIX IPOLEAYDP, KOTOPBIE MOMOTAOT IMOAJAEP/KaTh MOTHBALUIO
JeTel K MOJTy4YeHHUIO 3HAHUH, Hala)KMBAHUIO MMO3UTUBHBIX MEXINYHOCTHBIX OTHOIIEHUH B Kjacce,
MIOMOTAIOT YCTaHOBJIEHUIO 100pOXKenaTeNbHOU aTMOC(ephl BO BpEMsl YPOKa,;

- opraHm3ainus IedCcTBa MOTHBHPOBAHHBIX M OSPYAUPOBAHHBIX YYAIIUXCS HAA UX
HEYCIEBAIIMMI  OJHOKIACCHUKAMH, JAIONIer0 IIKOJbHUKAM COLMATbHO 3HAYUMBIA  OTMBIT
COTPYJIHUYECTBA U B3aMMHON TOMOIIIH;

- UHUIMUPOBAHUE U TOJJEPIKKA UCCIEIOBATEIbCKOMN EATEIHHOCTH IKOJIBHUKOB B paMKax
pealM3allud WMH HWHAUBUAYAJIbHBIX W TPYNIOBBIX HCCIIEIOBATENIbCKUX IPOEKTOB, 4YTO JacT
MIKOJbHUKAM BO3MOXHOCTh HPUOOPECTH HABBIK CaMOCTOSITEIBHOTO pEIICHHs] TEOPETUYECKOM
po0JieMbl, HAaBBIK T€HEPUPOBAaHUS U OGOPMIICHHS] COOCTBEHHBIX HJEH, HABBIK YBaXXKUTEJIbHOTO
OTHONIICHHUS K YYyXHM HIesIM, OQPOPMICHHBIM B paboTax JpYyrux UCCIeIoBaTeNeil, HaBbIK
myOJIMYHOTO BBICTYIUIEHUS NEpe] ayJUTOpHel, apryMEeHTUPOBAHHS U OTCTaMBAaHHS CBOEH TOYKHU
3pEHUs.

2. Coaepxanue kypca «buonorus» (yriryo,1€éunblii yposenb)10 kiaace

Tema 1. Brnosorus kak Hayka.

CoBpemeHHass Ouojorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonorndeckne Hayku W wH3ydaeMmMble HMH TpoOsieMbl. (DyHIaMEHTaIbHBIC, NPUKIAAHBIE U
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.
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3HaveHue 6noaorun B (GOPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.
[Tpodeccuu, cpsazanHbie ¢ Ouonorueil. 3HaueHHUE OWOIIOTUM B TPAKTHUYECKON NEATETHHOCTH
YEJIOBEKA: MEIUIIMHE, CENbCKOM XO35MCTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

Tema 2. /KuBble cucTeMbl M X H3Y4YCHHeE.

JXuBble cucteMbl Kak npeaMeT uzydeHus 6uosoruu. CBOMCTBA JKUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOI'O COCTaBa, AUCKPETHOCTb U LEJIOCTHOCTD, CJIOKHOCTD U YIOPSI0YEHHOCTh CTPYKTYPBI,
OTKPBITOCTb, CaMOOpPraHU3alLysl, CAMOBOCIIPOM3BEICHUE, PA3JPAKUMOCTh, U3MEHUUBOCTb, POCT U
pa3BUTHE.

YPOBHH OpraHM3alMii O KUBBIX CHCTEM: MOJICKYJISIDHBIM, KIJIETOYHBIM, TKaHEBBIH,
OpraHu3MEHHBIH, TOMYJISIIMOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOreoreHOTHYECKU), OHOC(hEepHBIH.
[Tponeccel, mpoucxosmue B KUBbIX cucreMax. OCHOBHBIE NpU3HaKU kuBoro. JKusHp kak ¢opma
cylecTBoBaHMs Marepuu. Hayku, u3yuaroiue ;KxuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aLUH.

N3yuenune xuBbIX cucTeM. Meronpsl Ouosorndyeckoil Hayku. HaGumronenue, usMmepeHue,
AKCIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [IoHdaTre 0 3aBUCHMON U HE3aBUCUMOM MEPEMEHHOM.
ITnanupoBanue skcnepumMenTa. IlocraHoBka u nposepka runores3. Hynesas rumoresa. Ilonstue
BBIOOpKH M €€ J0CTOBepHOCTh. Pa3bpoc B Ouosormveckux naHHBIX. OIEHKa JOCTOBEPHOCTH
IIOJIyYE€HHBIX pe3ynbTaroB. [IpuumHBI HCKakeHUs pe3ysbTaToB dKcrepuMmeHTta. [loHsaTue
CTaTUCTUYECKOTO TECTA.

Tema 3. bnosorus Kierku.

Knerka — cTpykTypHO-(pyHKIIMOHA/IbHAs €QUHHIA KUBOTO. VCTOpHUS OTKpBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metoabl MOJEKYJISpHOH W KJIETOYHOM OHOJOrMM: MHMKpPOCKOIHUS, Xpomartorpadus,
anekTpodope3,  METOJ ~ MEUYEHBIX  aToMoB, auddepeHnHanbHoe  UEeHTpUYTHPOBAHHUE,
KyJIbTUBUPOBAHUE KJIETOK. DJIEKTPOHHAs! MUKPOCKOIIHSI.

Jlabopamopuvie u npakmuueckue padomaoi.
1. Uzyyenne MeTo10B KJIETOYHON OHooruu (Xpomarorpadus, snekrpodopes, nuddepeHnuanbHoe
uentpudyruposanue, [1LP)».

Tema 4. XumMnuyeckasi OpraHu3anms KJIETKH.

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPAaMUKpPOIIEMEHThl. Bona u €€ poiib
KaK pPAaCTBOPHUTENS, PEarcHTa, y4acThe B CTPYKTYPUPOBAHHUU KIETKH, TEIUIOPETYJIALNN.
MuHepanbpHble BELECTBa KJIETKH, UX OHnoJiornyecKkasi posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buomornyeckue noammepsl. benkn. AMHUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTyphl OenKkoBoM MoJekynbl. [lepBuuHas cTpykTypa Oenka, HenTHIHAs CBSI3b.
Bropuunasi, TperuuHas, uyeTBepTMuYHass CTpyKTypbl. [leHarypamus. CBoiictBa  OenKoB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIUN OEIKOB.

VYraeBoasl. MoHOCaxapuabl, AUCAXapHIbl, OJIUTOCAXapyu bl U noaucaxapuabl. OOmmii miaxn
CTpOEHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA YIJIeBOJ0B. buonoruueckue GpyHKINN yTiIeBOIOB.

Jlumuasl.  I'mapodunbHO-TUAPOPOOHBIE  CBOWCTBA. Knaccudukanus  nunmmaos.
Tpurnuuepuasl, dhochomunuabl, BOCKU, crepouabl. buonoruueckue ¢yHkiuu aunuaon. Oouue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTb K CaMO3aMBIKaHHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunosbsie kucnotel. JIHK u PHK. Crtpoenune HyknenHoBbIX kucinoT. Hykimeoruusl.
[Mpunuun xommiaemeHntapHoctu. IlpaBuno Yapradgda. Crpykrypa JHK — ngBoiinas crnmpans.
Mecronaxoxaenue u 6uonornyeckue ¢pynkimnu JHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenne monekyiasl AT®. Makposprudeckue cBa3u B moiiekyine AT®. buonornyeckue
¢ynkunn AT®. BoccranoBiieHHbIE TIEPEHOCUMKH, UX QyHKIUH B kieTke. CekBenupoBanue JJHK.

CrpyktypHas Owonorus: OHMOXUMHUYECKHEe U OHOPU3MYECKHE HCCIECIOBAHHS COCTaBa M
IPOCTPAHCTBEHHOU CTPYKTYpPbI OMOMOJIEKYI.

Jlabopamopmuwvie u npaxmuueckue padoomaot.
1. OGHapy>xeHHe OETKOB C MOMOILBIO KaYeCTBEHHBIX PEAKIIUH.
2. UccnenoBanye HyKJIEHHOBBIX KUCIIOT, BBIJICIIEHHBIX W3 KIETOK Pa3IUYHBIX OPTaHH3MOB.

Tema 5. CTpoenne n pyHKIMH KIETKH.
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Tunsl kiIeToK: 3ykapuoTHdeckas W MpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHAJIbHBIE
00pa3oBaHUS KIETKH.

CtpoeHue mpokaproTHYecKor KieTku. Kierounas crenka 6akrepuit u apxeir. OCOOEHHOCTH
CTPOCHUS TeTePOTPOPHOI M aBTOTPOPHOI MPOKAPUOTHUECKUX KIETOK. MECTO U POJIb MPOKAPHOT B
OHolLIEHO3aX.

Crpoenne u (GyHKIMOHHPOBAHUE DYKApHOTHUECKOW KieTku. ITma3zmarmueckass memOpaHa
(mna3manemma). CTpykTypa IUi1a3MaTUdeckoil MeMOpaHbl. TpaHCIOPT BeLIECTB  uepe3
IUIa3MaTHYecKyl0 MeMmOpany: mnaccuBHbBIA (auddysus, oOneruénnas nuddysus), aKTUBHBINA
(MepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropt). llomynpoHuiaemocts mMeMOpanbl. Pabora
HATPUII-KaJIMeBOr0 HAacoca. DHIOIMTO3: MUHOLKTO3, (haronuto3. Dk3omuro3. Kietoynas creHka.
CrpykTypa v QyHKIHN KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

Huronna3zma. I{uto3onb. I[urockener. [IBmxkenuwe uuroruia3Mbl. OpraHouzbl KJIETKH.
OpHoMeMOpaHHbIe OpraHouibl KIeTkH: sHaoruiazmaruuyeckas cetb (OIIC), anmmapar ['ombmxu,
JU30COMBI, MX CTpoeHHe M (yHKIMUA. B3aumMOCBSI3b OZHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue rpanyisapHOro petukyiayma. CuHTe3 pacTBOpUMBIX OeiakoB. CHHTE3 KIETOYHBIX
mMeMmOpaH. ['magkuii (arpaHyssipHBINA) SHIOIUIA3MAaTHYECKUN peTHKyIyM. CexperopHas (QyHKIUS
anmnapata ['onpmxu. TpancnopT BemiecTB B KieTke. Bakyonu pacturenbHbiX KieToK. KieTouHslii
cok. Typrop.

[ToryaBTOHOMHBIE OPraHOMABI KIETKU: MHUTOXOHApUH, miaactunbl. CTpoeHue u (PpyHKIUU
MUTOXOHAPHIA M TutacTu. [lepBUYHBIE, BTOPHYHBIC U CIOXKHBIE TUIACTUABI (DOTOCHHTE3UPYIOLIHX
3yKapuOT. XJIOPOILJIACThI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIUX PACTEHUH.

HememOpanusie opraHouzpl kietku CTpoeHune W (yHKIMH HEMEMOPaHHBIX OPTaHOWIOB
kieTkd. PubGocombl. MukpodunamenTsl. Mplieynble KiIeTKH. Mukporpybouku. Kietounsrit
ueHTp. CTpoeHue 1 IBUKEHUE KIYTUKOB U peCHUYEK. MUKpOTpyOOUKH IUTOILIa3MBbl. LleHTprob.

SAnpo. OGonouka sipa, XpOMaTUH, KapuoIUla3Ma, SIIPBIIIKUA, WX CTPOCHHE U (DYHKIUU.
Snepubiii 6eK0BBIN MaTpukc. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM B HHTEP(ha3HOM siipe.
benku xpomaTrHa — rUCTOHBI.

Knerounsle  BkmtoueHus.  CpaBHUTENbHas  XapakTEpUCTUKA  KJIETOK  DYKApUOT
(pacTUTENBHOM, YKUBOTHOM, TPUOHOIN).

Jlabopamopnvie u npakmuueckue padoomul.

1. M3yueHue cBOMCTB KIETOUHOW MEMOPAHBD».

2. Vzydenue IBUKEHUS IIUTOILIA3MBI B PACTHUTEIBHBIX KIIETKAX.

3. UccnenoBanue mia3Moiin3a U JIeIUIa3MOoJIn3a B PACTUTENIbHBIX KIIETKaX.
4. 3y4yeHue cTpoeHus KIETOK pa3INuHbIX OPraHU3MOB.

Tema 6. O0MeH BelecTB M NpeBpallieHUE JHEPTHH B KJIETKe.

AccuMmIsIMSL M JUCCUMMJISALIMSA — JIBE CTOPOHBI MeTaOosn3ma. Tumbl oOMeHa BeEIecTB:
aBTOTPOGHBIN U reTepoTpodHbIi. YyacTue Kuciopoja B 0OMEHHBIX Mpoleccax. JHepreTH4ecKoe
oOecnieuenue kiueTku: npeppaiieHne AT® B oOMeHHBIX nporeccax. PepMEHTATUBHBIN XapakTep
peakuuii KiaeTouHoro merabosnusma. MepMeHThl, UX CTPOEHHUE, CBOWCTBA U MEXaHU3M JIEHCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTaHUYECKUX KaTallM3aTOpoB. benku-akTUBaTOphl U
OeTKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PePMEHTATUBHBIX PEAKIMIA OT Pa3IUYHbIX (PaKTOPOB.

[lepBHuHBIl CUHTE3 OpraHUYeCKUX BellecTB B KieTke. dorocunTe3. CBETOBas U TEMHOBAs
¢a3el. [IpoaykTUBHOCTH (poTOCHHTE3a. BiusiHue pa3anyuHbIX (PaKTOPOB HA CKOPOCTH (POTOCHHTE3A.
3HaueHue POTOCUHTE3A.

XemocuHTe3. Paznoobpa3ue opraHu3MoB-XEMOCHHTETUKOB: HUTPUPUIMPYIOLHE OAKTEPHH,
Kenez00aKTepuu, cepobaKkTepuu, BOJOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3a.

AHas’poOHble opraHu3Mbl. Buabl O6poxkenus. [IpogykTbl OpoxkeHHMs M MX HCIHOJIb30BAHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OWOTEXHOJOTHH U BO3OYIUTEIH
00J1e3HEeH.

AdpoOHBIE OpraHu3Mbl. OJTallbl JHEPreTHYecKoro oOmeHa. [loATroTOBUTENBHBIN HTaIl.
ko3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIIOKO3BI.

buonoruueckoe okucieHHe, WU KIETOYHOE AbIxaHue. Poib MUTOXOHIpHil B mpoleccax
Oouonornyeckoro oxucieHus. lluxnnyeckue peakmuu. OxucnuTensHoe (ochopumupoBaHue.



[IpeumymiecTBa a’poOHOTO IMyTH OOMEHA BEIIECTB Tiepea  aHa’poOHBIM. D(PPEKTUBHOCTH
HHEPreTHYECKOro 0OMeHa.

Jlabopamopuvie u npakmuueckue padoomot.

1.M3yyeHne KaTaIMTHYECKOW aKTUBHOCTH (DEepMEHTOB (Ha MpUMEpe aMHJIa3bl WM KaTaasbl).

2. 3yuenue (hepMEHTATUBHOTO pacIlelIeHHs IEPOKCHIa BOJAOPOa B PaCTUTENIBHBIX U )KMBOTHBIX
KJIETKaX.

3. CpaBHeHUE MPOIIECCOB XeMOCHHTE3a U (POTOCHHTE3A.

4. CpaBHEHHE MTPOLIECCOB OPOIKEHUS U JIBIXaHUS.

Tema 7. HaciencrBennasi nHpopManus U peaju3anus eé B KJIeTKe.

Peakiun matpuuHoro cunHte3a. [IpUHIMI KOMIJIEMEHTAPHOCTH B PEAKIHUAX MATPUUYHOTO
cuHTe3a. Peanmzanms HacnenctBeHHoW wuHMopmaruu. [‘eHEeTHYECKMHA KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuudbii cuHTe3 PHK. IlpuHmmnel TpaHCKpUNIMU: KOMILUIEMEHTApHOCTD,
AQHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTD.

Tpancmsius u e€ stanbl. Yuactue TpancnoptHeix PHK B OuocunTtese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Opranuzanus TIeHOMa Yy @POKAPUOT U 3YKAapHOT. Perynsuus akTUBHOCTH T'€HOB Yy
npokapuot. ['unoresa onepona (. Kaxo0, XK. Mano). Perynsuus 0OMEHHBIX POLIECCOB B KIIETKE.
Kiterounsiii romeocras.

Bupycol — HekneTouHble (OPMBI KU3HH U OOJIMraTHele mapasuTbl. CTpOEHHE MPOCTHIX U
CJIO’KHBIX BHPYCOB, PETPOBHPYCOB, OakTeprodaros.

Bupycuble 3a00neBanus yenoBeka, ;kuBoTHbIX, pactenuit. CIINJ, COVID-19, conuanbubie
Y MEJUIIMHCKHE MPOOJIEMBI.

Jlabopamopuvie u npakmuueckue padomaol.
1. Co3nanue mozenu Bupyca.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH.

Knerounsnii mwmki, ero mepuoabl W peryisuus. WMatepdaza m mmro3. OcobeHHOCTH
MpoLeccoB, MpoTekawmux B uHTepdasze. [loaroroBka kietku k nenenuro. [IpecuHreTnyeckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKUH M MOCTCUHTETUYECKUH (IMIPEMUTOTHYECKHI) MEepHOIbI
uHTEepQa3bl.

Marpuunsiii  cunte3  JHK - perumkanuma.  Ilpunnuner  perumkanuu — JJHK:
KOMIUIEMEHTAPHOCTh,  INOJIYKOHCEPBATUBHBIA  CHHTE3, AHTUIAPALIEIBHOCTh.  MexaHu3Mm
permukamuu JITHK. Xpomocombr. Ctpoerune xpomocoM. Temomepsl U TeoMepasza. XpOMOCOMHBIHN
HaOOp KJIETKH — KapuoTHM. J[UTUIOMAHBIN W TalIOUTHBIA HAaOOpPBI XpoMOcoM. ['oMoIOTrHYHBIE
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Henenne knetkn — muto3. CTaguum MHUTO3a M NPOUCXOIAIIME B HUX Mpouecchl. Tumbl
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHrEe MUTO3a.

Perynsmuss muToTHUecKOro nukia kieTku. llporpammupyemas kierouHas rubenp —
amornTo3.

Krnerounoe sapo, XxpoMOCOMBI, pyHKIIMOHAIbHAS TEHOMUKA.

Jlabopamopmuwvie u npaxmuueckue padoomaot.
1.HabmroieHue MUTO32a B KIIETKaX KOHYMKA KOPEITKa JIyKa (Ha TOTOBBIX MUKpOTIperaparax).
2.Habnromenne MuTO3a B KIIETKaX KOHYMKA KOPEITKa JIyKa (Ha TOTOBBIX MUKPOTIpETaparax).

Tema 9. Ctpoenune u pyHKIMH OPraHU3MOB.

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHUAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHUS M KU3HEAESITENbHOCTH OJHOKJIETOYHBIX OpPraHu3MoB. bakrepuw,
apxeu, OJTHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYrue MPOTUCTHL. KojoHuanbHBIE
OpTaHU3MBlI.

B3anmMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, opraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAas, MOKPOBHAs,
MPOBOASIIAs, OCHOBHAs, MexaHuyeckas. OcoOE€HHOCTH CTpoeHus, (QYHKIUI M pacroIoKeHUs
TKaHE! B OpraHax pacTEHUM.



TkaHu KUBOTHBIX U 4eJI0BEKA. THIIBI )KMBOTHBIX TKAHEH: DNIUTENHAIbHAS, COCIUHUTEIIbHAS,
MblleyHast, HepBHasg. OCOOCHHOCTH CTpOeHMs, (DYHKIMI M pacloloKeHUs TKaHeW B opraHax
JKUBOTHBIX U YEIIOBEKA.

Opransl. BereraTuBHbIE U I€HEpAaTUBHbBIE OpPraHbl pacTeHud. OpraHbl U CUCTEMbl OPraHOB
JKUBOTHBIX U 4YesloBeKa. DyHKIIMK OpraHoB U CUCTEM OPraHoOB.

Omnopa Tena opranuzmoB. Kapkac pactenuit. CkeneTsl 0JHOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. Hapy»Hblii 1 BHyTpeHHUH ckeneT. CTpoeHrEe U TUIbI COCTMHEHUS KOCTEH.

JIBI>keHHEe  OpraHm3MoB. JIBIDKEHHE  OJHOKJICTOYHBIX  OpraHu3MoB: amEOOMIHOE,
KTI'YTUKOBOE, PECHUYHOE. J[BU)KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U HACTUU. [IBHKEHHE
MHOT'OKJICTOYHBIX )KMBOTHBIX U YEJIOBEKA: MbIlIeuHas cucreMa. Peduexc. CkeneTHbIe MBI U HX
pabora.

[Intanue opranusmos. IloryomeHue BOJIbI, YIIEKHUCIOrO ra3a U MUHEpAJIbHBIX BELICCTB
pacreHusaMH. IIuTaHue >KMBOTHBIX. BHYTPUIOIOCTHOE M BHYTPHUKIETOYHOE IMILEBAPCHUE.
[TuTaHne MO3BOHOYHBIX JKMBOTHBIX. OTAEnbl NUILIEBAPUTENILHOrO TpakTa. [lumieBapurenbHbie
xkeiessl. [InimeBapuTenbHas cucTeMa 4elloBeKa.

Jpixanune opranu3MoB. Jlpixanue pacteHuil. Jprxanue *)uBOTHBIX. [uddy3us razos dyepes
noBepxHocTh KiIeTKu. KoxxkHoe apixanue. JlpixarenbHas mnoBepxHoOCThb. JKaOepHoe M 1€royHoe
npixaHue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKA. JBOJIOIMOHHOE YCI0KHEHUE CTPOCHUS
JNETKUX TO03BOHOYHBIX JKMBOTHBIX. JIpIxaTenpHas cucreMa uYeloBeKa. MeXaHu3M BEHTWIALMU
NETKUX y NTUL U MIIEKONUTatouX. Perynanus npixanus. [{pixatenbHble 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CHCTEMBI pacTeHul. TpaHcropt
BEILECTB y )KMBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas cucTeMa I03BOHOYHBIX
KUBOTHBIX U denoBeka. Ceple, KpOBEHOCHbIE cocCylbl M KpoBb. Kpyrum kpoBooOpaiieHus.
OBOJIIOLMOHHBIE YCIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CHCTEMbI MIO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u €€ peryJisanus.

Beinenenne y opranusmoB. Beinenenue y pacreHuil. BplueneHue 'y KMBOTHBIX.
CoxparutensHble Bakyosnu. Opransl BelieneHus. GuibTpanus, cekpenus 1 00paTHOE BCAChIBAHUE
KaK MeXaHu3Mbl pPaOOThl OpraHoB BbiAeNeHHUS. CBsI3b TOJIOCTH Tela € KPOBEHOCHOW W
BBIZICIIUTEIIBHOM CHCTEMaMH. BplieneHue y IO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. [loukw.
Crpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3zoBaHHEe MOYM y YEJIOBEKA.

3ammra y opraHu3MoB. 3aliTa y OJHOKJIETOYHbIX OpraHn3MoB. Cropsl GaKTepHil U LUCTHI
npocTedmux. 3almMTa 'y MHOTOKJIeTOYHbIX pacteHuil. Kytukyna. CpencrtBa maccuBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHbBIX *KUBOTHBIX. [IOKpOBBI U UX MPOU3BOJHBIE. 3al[UTa OpraHU3Ma
oT OonesHeil. MmmyHHast cuctema denoBeka. KIeTO4yHbII M TyMOpaslbHBI HMMYHUTET.
Bpoxnénnbelii 1 npuoOpeTéHHbIN cnenupuueckuii UMMYyHUTET. Teopus KIOHaIbHO-CEIEKTUBHOTO
ummyHnutera (I1. Dpnux, ®.M. bepner, C. Tonerasa). BocnanuTensHble 0TBETHl OpraHu3mMoB. Poib
BPOKAEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxuMocTte ¥ perymsuus y OpraHusMoB. PasapakumocTs y OJHOKIETOYHBIX
oprann3moB. Takcucel. Pa3apaxuMocTe M peryisnus y pacteHuil. PocToBele BemectBa U MX
3HAYCHHUE.

HepBHas cucrema u pediextopHas perynsiuus y XUBOTHbIX. HepBHas cucrema u eé
OTJEeNbl. OBOJIOIUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Yy JKUBOTHBIX. OTxensl
TOJIOBHOT'O MO3ra IO3BOHOYHBIX JKMBOTHBIX. Peduiekc u pedunextopHas nyra. besycioBHble u
YCIIOBHBIE PEe(IEKCHI.

I'ymopanbHas perymsinuss M SHIOOKPUHHAs CHCTEMa JKMBOTHBIX M 4enoBeka. JKenessl
OHIOKPUHHOM CHUCTEMBl M HUX TOpPMOHBL. [leficTBHe TOpMOHOB. B3aMMOCBS3b HEPBHOU H
SHAOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

Jlabopamopuvie u npakmuueckue padoomal.
1. I3yuenue TKkaHel pacTeHUI.
2. VI3yueHue TKaHEeH KUBOTHBIX.
3. M3yueHne opraHoB IBETKOBOTO PACTEHHSI.
Tema 10. Pa3MHOXkeHHe M pa3BUTHE OPTaHU3MOB.



8

dopMbI pa3MHOXKEHUSI OPTaHU3MOB: Oecroyioe (BKJII0Yas BEreTaTUBHOE) U TMOJIoBoe. Bubl
0ecIooro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIIAIMS, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pa3mHoxenue. IlomoBele kneTku, win ramersl. Meio3. Craaun Mmeno3sa.
IloBenenue xpomocom B Meino3e. Kpoccunrosep. buosmornueckuii CMbICI MeWo03a U ITOJIOBOIO
npouecca. Menos 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzapoapimeBoe pa3sutue. I'amerorenes y kuBoTHbIX. [lomoBbie xene3bl. Obpa3zoBanue
Y Pa3BUTHE NOJIOBBIX KIIETOK. CriepMaToreHes u ooreHes. CTpOCHHE MOJIOBBIX KIETOK.

Omo1oTBOpEeHNE W 3MOPUOHATBHOE pa3BUTHE KHUBOTHBIX. CrocoObl OMIOJOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

WupuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa O Pa3BUTUHU
opranuzMoB. Crazuum sMOpHOreHe3a >XUBOTHBIX (Ha mnpumepe Jarymku). JpoGienue. Tunsl
npobnenus. OcoOeHHOCTH APOOICHUS MIICKOMUTAIOIIUX. 3apOAbIIIEBbIe JIMCTKU (TacTpyJIsAIus).
3akiagka OpraHOB M TKaHEH M3 3apoAbILIEBBIX JIMCTKOB. B3anmMHOe BiMsHUE dacTed
pa3BUBaIOILErocs 3apoAbilia (3MOpHOHANbHAS MHAYKLKA). 3aK/IaJKa IJIaHA CTPOEHUS KUBOTHOI'O
KaK pe3yJibTaT MepapXMYeCKUX B3auMMOJAEHCTBHI reHoB. BiumsHue Ha 3MOpuOHanbHOE pa3BUTHE
pa3IuYHbIX (PAKTOPOB OKPYIKAIOLIEH cpeabl.

Poct u pazButue xuBoTHbIX. [TocTamOpuonanbHelil nepuoa. IpsMoe u Henpsimoe pa3BuUTHE.
PasButne ¢ meramopdo3om y OECMO3BOHOYHBIX M ITO3BOHOYHBIX JKMBOTHBIX. buHojormueckoe
3HaYEHUE NPSAMOrO M HENpSAMOro pa3BUTHSA, UX PpacIpoCTpaHeHuWe B mpupone. Tumsl pocra
KUBOTHBIX. DaKTOpbl PETYyJSLUU POCTa XKUBOTHBIX M uenoBeka. CTaguu MocTaMOpPHOHAIBHOIO
pa3sBUTUA y XKMBOTHBIX M 4esoBeka. llepmonbl oHTOreHesa uenoseka. CTrapeHHE U CMEpPTh Kak
OHMOJIOTrNYECKHE ITPOLIECCHI.

PazmHoxeHue u pazputue pacteHuid. ['amerodur u cnopodur. Meiio3 B )KU3HEHHOM LIUKJIIE
pacrenuii. OOpa3oBaHue CIOp B Ipoliecce Meiosa. ['amerorene3 y pacrenuii. OmiogoTBOpeHre u
pa3BUTHE DPACTUTENBHBIX OPraHu3MOB. J[BOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PACTCHHIA.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHnu3MBl PeryJIILUN OHTOTE€HE3a y PACTCHUM U KUBOTHBIX.

Jlabopamopuuvie u npakmuueckue padomaoi.
1. 3y4yeHune cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.
2. BrisBneHre MpU3HAKOB CXOJICTBA 3apPO/IBIIIEH MO3BOHOYHBIX JKHBOTHBIX.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPTraHU3MOB.

WcTopus ctaHOBIIEHUS U pa3BUTUS FeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne ®@pusa,
T. Moprana. Ponb oTedecTBeHHbIX yu€HBIX B pa3BUTUU reHeTuku. Padors H.K. Konbuosa, H.M.
BaswmioBa, A.H. benozepckoro, I'.JI. Kapneuenko, O.A. ®umunuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHSATHS U CHUMBOJIBI. | OMOJOTHYHBIE XPOMOCOMBI, aJJIEIbHbIE
TEHBl, AJbTEPHATUBHBIC IIPU3HAKHM, JOMUHAHTHBIH M PpELECCUBHBIA NPHU3HAK, TOMO3MIOTAa,
reTepo3UroTa, 4MCTas JHMHUS, TUOpUAbI, TeHOTHUMN, (eHoTHn. OCHOBHBIE METO/bl TE€HETUKHU:
rUOPHI0IOTHUECKUH, IUTOIOTMYECKHUH, MOJIEKYIISIPHO-TeHETUYECKUH.

Tema 12. 3akoHOMEpPHOCTH HACJIEACTBEHHOCTH.

Monorubpunnoe ckpemuanue. [lepBblit 3akoH MeHens — 3aK0H eTUHO00pa3Hsi THOPUIOB
nepBoro nokosieHud. [IpaBuino nomuHupoBanusi. Bropoit 3akoH MeHaens — 3aK0H paclierieHus
npu3HaKoB. [{uTomornueckue 0OCHOBBI MOHOTHOPUIHOTO CKpEIIUBaHus. [ MoTe3a YMCTOTHI ramer.

AHanusupyrolee ckpenuBanue. [IpoMexxyTouHbIl XapakTep HacienoBaHus. Pacmennenue
IIPU3HAKOB IPU HEMOJIHOM JOMUHUPOBAHUU.

JurubpunHoe ckpemuBaHue. Tperuit 3akoH MeHzaenss — 3aKkOH HE3aBUCHUMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UTOMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CuemieHHOe HaclenoBaHue mpu3HakoB. Paboter T. Moprana. CrienjieHHOe HaclIeI0BaHHE
T€HOB, HApYLIEHHUE CLEIUIEHNUS MEX 1y TeHaMU. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBI MEXAHU3M OINPEAEIEHUS MOja. AyTOCOMBI M IOJIOBBIE
XpoMOcOMBI. ['OMOramMeTHbIi W TreTeporaMeTHbld Moj. ['eHeTHdeckass CTPyKTypa IOJIOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.
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I'enotun kak uenoctHas cucrteMa. I[lieloTponuss — MHOMKECTBEHHOE [IEMCTBUE TEHA.
MHoOxecTBEeHHbIN —aienu3M. B3aumojneicTBue HeayulelbHBIX TeHOB. KOMILIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYeCKUIT KOHTPOJb DPAa3BUTHUs PpACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKke
(bU3HONOrMYECKUX IMPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (pyHKUMN. ['eHeTHUecKne MeXaHU3MbI
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SIMH — MApasUT» U «XO35IMH — MUKPOOHOM).
['eHeTnyeckue acmeKThl KOHTPOJISI U W3MEHEHUs HACJEICTBEHHOM MH(OpMAlMM B MOKOJIEHUIX
KJIETOK U OPraHU3MOB.

Jlabopamopuwvie u npakmuueckue padoomaot.
1. I3yueHue pe3yabTaTOB MOHOIMOPUAHOIO CKPEIIUBAHUS
2. N3ydeHue pe3yabTaToOB TUTHOPUIHOTO CKPEIIMBaHUS.

Tema 13. 3akoHOMepHOCTH M3MEHYHMBOCTH.

B3aumoneiictBue reHotuna W cpeasl npu  ¢GopmupoBaHuu ¢eHorumna. l3MeHunBocTh
npu3HakoB.  KauecTBeHHbIE WM KOJIMYECTBEHHBIE  IPU3HAKUM. BuHIbl  M3MEHYHMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoudukanroHHas U3MEHUYUBOCTh. Ponb cpeapl B (OpMUPOBAHHHM MOIU(PUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu mnpusHaka. BapuanuoHHbI psin U BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHUBOCTH.

I'enHoTunuueckass u3MeHUHUBOCTh. (CBOICTBA TE€HOTUIIMYECKOW HW3MEHUYMBOCTH. Buabl
TCeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIl[HOHHAS.

KomOunatuBHass M3MeHYMBOCTh. Mei03 U MOJOBOM MpOIeCC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. POIb KOMOMHATHBHON M3MEHYMBOCTH B CO3JJaHUU T€HETHYECKOTO pa3HO00pasus B
npejesiax OJHOTO BUJA.

MyTtanroHHass W3MEHUMBOCTb. BuHIbpl MyTauuii: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CHoHTaHHbBIE W HHIAYLUMPOBAHHbIE MyTalUMUU. SaepHble W LUTOIUIA3MATUYECKUE MYTAalIUH.
ComMaruueckue W TMOJOBbIE MyTanuu. [IpuyuHBl BO3HUKHOBEHHUs MyTanui. MyTareHbl W HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpoliecca. 3aKOH TOMOJIOTMYECKHX
panoB B HacienctBeHHoM wu3MeHunBoctu (H.M. BaBunos). BresnepHas uW3MEHYMBOCTH H
HACJIEACTBEHHOCTD.

Jlabopamopnvie u npakmuueckue padoomul.

1.MccnenoBanue  3aKkOHOMepHOCTeH  MoAM(pUKAUMOHHOW  u3MeHuuBocTu.  [locTpoenue
BApUALMOHHOTO Ps/1a ¥ BAPUALIMOHHON KPUBOM.

2. MyTanuu y Ipo30(HIIbL.

Tema 14. I'eHeTnKa Yes10BeKa.

Kapuotun uenoBeka. MexayHapogHass IporpaMma HCCIEIOBaHUS T'€HOMa 4YeJlOBeKa.
Metoapl M3yueHUs TEHETHUKHM 4YEJIOBEKAa: TCHEAIOTMYeCKUi, OJNM3HEIOBBIA, ITUTOTCHETHUYECKU,
HOIMYJISILIMOHHO-CTATUCTUYECKUH,  MOJIEKYJISIpHO-TeHeTH4eckuii. COBpEMEHHOE  ONpENENICHHE
TE€HOTHIIA: ITOJITHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHUE, B TOM 4ucie ¢ nomompro [11[P-
aHanu3a. HacnencrBeHHble 3a00eBaHMs yenoBeka. ['eHHble 1 XpOMOCOMHBIE 0OJIE€3HHM YeIOBEKa.
bone3Hn ¢ HaclenCTBEHHOM NPENpacIONOKEHHOCTbIO. 3HAYEHUE MEIULMHCKOW TEHETHKH B
OPEJOTBPALICHUH M JIEYEHUM TEeHeTHUeCKuX 3a0oyieBaHMI uenoBeka. MennKo-TeHeTHUECKOoe
KOHCYJIbTHUpOBaHKE. CTBOJIOBBIE KIIETKH. [IOHATHE «TreHETHYEeCKOro rpysa». JTHYECKHE aCIEKThI
WCCJICIOBAHMM B 00JIACTH pPEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GaxTophl MOBBIIIEHHONW YYBCTBUTEIBHOCTH 4YENOBEKa K (PU3NYECKOMY H
XUMHYECKOMY 3arpsi3HEHUIO OKPYKAIOLIEH cpelbl. I'eHeTnueckas mpeapacosoKEeHHOCTh YEJI0BEKa
K ITaTOJIOTHSM.

Jlabopamopnvie u npakmuueckue padoomal.
1.CocraBreHnue u aHaIu3 POJOCIOBHOM.

Tema 15. Cenekunsi OpranHu3mMoB.

JlomecTukanust W CeleKnms. 3apoXKIEHUE CEJIeKIMA W JjJoMecTukanuu. Yuenue H.U.
BasuiioBa o LleHTpax mpoucXoKASHHSI U MHOTOOOpasusi KyJIbTYPHBIX pacTeHuii. Ponb cenexkuuu B
CO3JIaHUU COPTOB PAcTeHHUH U MOPOJ KHUBOTHBIX. CopT, MopoAa, mTaMM. 3aKOH FOMOJIOTMYECKUX
pAlOB B HaclencTBeHHOW u3meHuuBoctH H.M. BaBuioBa, ero 3HaueHue [ CEJIEKUMOHHOU
paboTHI.



10

Meroapl ceNeKIMoHHOM paboThl. ICKyCCTBEHHBIM OTOOP: MAcCCOBBIM W WHIAMBUIYATbHBIM.
Oranbl KOMOWHAIIMOHHOW celeKIuu. VIchmbITanue Mpou3BOAUTENCH TO MOTOMCTBY. OTOOp MmO
TEHOTHUITYy C IMOMOIIBIO OLEHKHU (PEHOTHMA MOTOMCTBA U OTOOP MO I'€HOTHUITY C IMOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBIH MyTareHe3 KakK METOJ CeJNEeKIMOHHON paboTel. Paguanuonublii u
XUMHUYECKHI MyTareHe3 Kak MCTOYHUK MYTalMid y KyJIbTYpPHBIX (OpPM  OpraHU3MOB.
Hcnonp30BaHrne F€eHOMHOTO pelakTUpoBaHUsI U MeTo0B pekoMmOuHaHTHBIX JIHK mig nmomyuenus
HCXOJHOTO MaTepHuaa JUisl CEJICKIUU.

[lonyuyenne  monuruionnoB.  BuyTtpuBuaoBas  rulOpuauszauus.  bauzkoponcTBeHHOE
CKpelIBaHue, Win HHOpUAMHT. HepoacTBeHHOE CKpelmBaHue, i ayTopuauHr. ['erepo3uc u ero
npuuuHbl. Mcnonbs3oBanue rereposuca B cenekuud. Otnanéunas rubpuauszanus. [Ipeomonenue
Oecruioans MEXBUIOBBIX THOPUIOB. JlOCTHKEHUS CENEKIIUN PACTEHUH U KUBOTHBIX.

CoxpaHeHHe M HM3yYEHHE T€HETHMYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUHM M UX JUKHAX
poauueit Ui CO3/1aHusl HOBBIX COPTOB U THOPUIOB CETbCKOXO035ICTBEHHBIX KYJIBTYP.
Jlabopamopuvie u npakmuueckue padomaol.
1.M3y4eHue copToB KyJbTYpPHBIX PACTEHUHN U MOPOJ JOMAIIHUX )KUBOTHBIX.

Tema 16. buoTrexHo10rust 1 CHHTeTH4YeCKasi OM0JIOT M.

OOBbeKTbI, HCIIOJIb3yeMble B OMOTEXHOJOIMHM, — KIETOYHbIE U TKAaHEBBIE KYJBTYpHI,
MUKpPOOPTaHU3MbI, HMX XapaKTepUCTUKA. TpaJullMOHHAs OHOTEXHOJOTHUS: XJIeOOoIeUeHue,
[IOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJEnNHE. Mukpobuonornueckuii cuHTe3. OOBbEKTHI
MUKpoOuosornyeckux TexHosnoruii. [[ponsBoactso Oeiaka, aMUHOKUCIOT M BUTAMHHOB.

CozaHue TEXHOJOTMM M HMHCTPYMEHTOB  IIEJICHAIIPABICHHOTO  HU3MEHEHMUS u
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIBIO MOJIYYEHUsI OPraHU3MOB M UX KOMIIOHEHTOB, COJEPKAILUX HE
BCTpEYaIOLIUeCs B IPUPOJE OMOCUHTETUYECKHUE ITYTH.

Knerounas unxenepus. MeTonbl KyJnbTyphl KJIETOK M TKAaHEW pPacTEHUHM U KUBOTHBIX.
Kpunobanku. Comarudeckas TuOpuaM3anus W COMaTHYeCKui sMmOpuoreHes3. lcmonbp3oBaHue
rariouJI0OB B CENEKIMHN pacTeHUuid. VICKyCCTBEHHOE OII00TBOPEHUE. PEKOHCTPpYKIUs SAULIEKIETOK
Y KJIOHUPOBAHME )KMUBOTHBIX. METO/ TpaHCIIAHTALUHU AJep KIETOK.

XpOMOCOMHasl M T€HHasl WH)XXEHepHs. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYHPOBAHHE
pexomOuHanTHbIX JIHK. JlocTwkeHuss M NEpCrEeKTUBBI XPOMOCOMHOW M TE€HHON HWH)KEHEPHH.
DKOJIOrHYecKHe U 3THYecKre Npo0IeMbl FTeHHOM HHKEHEPHH.

Menununckue 6uorexnonoruu. [locrrenomuas nudposas menununa. [TIP-auarnocruka.
MeTab010MHBIN aHaIN3, TEHOLEHTPUUECKUI aHaAU3 MPOTEOMa YesloBeKa Il OLEHKH COCTOSHUS
ero 3/10poBbs. Vcnonp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHast Tepanus paka. 3D-OnmonnxeHepus
Ui pa3paboTKu (pyHIaMEHTaJIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTUH, CO3JaHMs KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOrO OMONPHHTHUHIAa M cKapQoJauHTa il pelieHus
3a/1a4 NepCOHAIN3UPOBAHHON MEINULIUHBL.

CozaHue BEKTOPHBIX BaKIUH C LEJIbI0 OOecreyeHus: KOMOMHMpPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycTaHoBieHHE MOJEKYJSPHBIX MexaHM3MOB (yHkiuonupoBanus PHK-
CoOJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.
JlabopaTopHblie U NIpaKkTHYeCKHe padoThl.

1. Uzyyenne 00b€KTOB OMOTEXHOIOTHH.

Conep:xanue kypca «buosiorus» (yriayoaénnbiii yposens) 11 kiace
Tema 1. 3apo:xaeHne u pa3sBUTHE IBOJIOLMOHHBIX NPEJCTABJICHUI B O0HOJIOTHH.

OpomonronHas Teopus Y. [lapsuna. [Ipeanocbuikn BOSHUKHOBEHHS JapBUHU3MA. JKU3Hb U
Hay4Has aedareabHocTh Y. JlapBuHa.

JIBroKy1Iue cuibl HBoIoIMK BUIOB 110 Y. J[apBuHY (BbICOKast MHHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHM3MOB, HACJEICTBEHHAas H3MEHYUBOCTh, OOpb0Oa 3a CyIIECTBOBAHUE, E€CTECTBEHHBIN U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunterndeckoit Teopun sBomonuu (CTI). HelitpanbHas TeopHst 9BOJIIOLUU.
CoBpemMeHHasl HBOJIIOLIMOHHAS Ouoyorvs. 3HayeHHE HBOJIIOLMOHHOW TeopuH B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

Tema 2. MuKpo3BOJIIOIUSA U €€ pe3yJbTaThl.
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[lonmynsuus kKak d3JaeMeHTapHas eIuHHUNA 3BOJIONUU. COBpEMEHHBIE METOIbl OLICHKU
TeHETUYECKOT0 Pa3HOOOpa3us M CTPYKTYpbl NOMyJsAiuid. M3MeHeHue reHooHAa MONmyssIuy Kak
3JIEMEHTAapHOE SBOJIOLMOHHOE SBJIEHUE. 3aKOH reHeTnuyeckoro paBHoBecus Jx. Xapnu, B.
Baitabepra.

DOnemeHTapHble (aKTOpbl (IBMXKYILIME CHJIbI) SBOMIONUH. MyTalMOHHBIA MpoIliecc.
KomOunaTuBHast m3MEHUMBOCTD. [[peli) reHoB — ciiyyaiiHble HeHapaBIeHHbIE U3MEHEHUS YaCTOT
ajutenedt B monyysnusax. ddext ocHoBarens. Murparuu. M3omsmus monysismnuii: reorpaduyeckas
(mpocTpaHCTBeHHAsI), OMOIOTHYecKast (PEPOTyKTUBHAS).

EctectBennbiii or00op — HampaBisitomuid (akrop sBomtonuu. DOpMbl  €CTECTBEHHOIO
orOopa: JABIWXKYLIMHA, CTAOWIM3HPYIOIIUH, pa3pbiBalomuid (Au3pynTuBHEIA). [lonoBoit oT6op.
BO3HUKHOBEHNE U 3BOJIOLHUS COLUATBHOTO OBEACHUS )KUBOTHBIX.

[TpucnocoOIeHHOCTh OPraHU3MOB KakK pe3yJbTaT MHUKPOIBOJIONUHN. BO3HUKHOBEHHE
MPUCTIOCOOIeHU Yy opraHu3MoB. ApoMopdo3bl u uanoanantauuu. [Ipumepsl npucrnocoOneHuit y
opraHu3MoB:  Mopdosoruueckue,  (uznonornyeckue, - OMOXMMHUYECKHE,  IOBEACHYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero kputepun u cTpykTypa. BupooOpazoBaHue Kak pe3yiabTaT MHUKPOIBOJIOLMH.
Wzomsiust —  kimroueBodt  aktop BupooOpazoBanus. Ilytu u  cmocoOGbl  BUI00Opa3oBaHUS:
ajionaTpuieckoe  (reorpaduyeckoe),  CHMIIATPUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttudpuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

MexaHu3mbl (OPMHUPOBAHUST OHOJIOTUIECKOTO pa3HO00pa3usl.

Ponp oBOmIONMOHHON OWONOrMM B pa3pabOTKE HAYYHBIX METOJOB COXpaHEHUs
O6nopazHooOpazus. MUKPOAIBONIONMS M KOIBOJIONUS MApa3UTOB M HMX XO031€B. MeXaHU3MBbI
dbopMUpOBaHUS YCTOWYMBOCTU K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEMl.

Jlabopamopnas paboma Nel «BrvIsBieHUE H3MEHYHBOCTH Y 0COOCH OHOTO BUIAY.

Jlabopamopnas pabomalNe2y W3yuenue apomMopho30B U HIUMOAJANTAIMN pAaCTEHUH U
YKUBOTHBIX»

Jlabopamopnasa paboma Ne3 «llpucnocobiieHuss OpPraHu3MOB U HX OTHOCHUTENIbHAs
1EJIECO00PA3ZHOCTHY.

Jlabopamopnas paboma Ne4 «CpaBHeHUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onus 1 e€é pe3yJibTaThl.

Metoapl u3yueHus: MakpolBorounu. IlaneonTonornyeckue METOAbl U3yUEHUS SBOJIIOLMH.
[Tepexonubie hopmbl U PUIIOrEeHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpadudeckue metoas! n3yueHus sBostoiu. CpaBHeHHe Guiopsl U (hayHbl MAaTEPUKOB
1 ocTpoBOB. buoreorpaduueckue oomactu 3eMiau. BUIbI-9HIEMUKU U PEITUKTHIL.

DOMOpHOJIOTMYECKHE M CPaBHUTEIBHO-MOP(OIOrnyeckre METOAbl H3YyYEHHs SBOJIIOLUU.
['eHeTHYecKMe MEXaHU3Mbl SBOJIIOIMM OHTOTEHE3a M TMOSBJICHHUS 3BOJIOIMOHHBIX HOBILIECTB.
['oMosiornyHble W aHAJIOTHMYHBIE OpPraHbl. PyluMMeHTapHbIE OpraHbl M aTaBU3Mbl. MOJEKYJISIpHO-
reHeTU4YecKre, OMOXUMUYECKHE U MaTEMaTHUECKUE METO/bl U3YUEHUsI SBONIIOLMU. ['oMoornyHbIe
reHbl. COBpeMeHHbIE METO/Ibl TOCTPOCHUSI (PUITOT€HETHUECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTaI[{ U 3BOJIIOIHS TEHOMOB.

OOme 3akOHOMEpHOCTH (TpaBuiia) dBoJtoIUH. HeoOpaTUMOCTh 3BOJIOIMH. AJanTHBHAS
panuanus. HepaBHOMEpPHOCTH TEMITOB 3BOJIIOLIUU.

Tema 4. IIponcxoxaeHue u pa3BuTHe )KU3HU Ha 3emJie.

Hayunble TUMoOTE3bl NPOMCXOXKIEHUS >KM3HU Ha 3emie. AOHOreHe3 U MaHCHEepMHS.
JloHay4HbIE TIPEICTABICHUA O 3apOKICHUM >KU3HM (KpealnoHH3M). ['unore3a NOCTOSIHHOTO
CaMO03apOXKJIeHHs KU3HU U €€ omposepxkeHue onbitamu @. Penu, JI. Cnammannann, JI. ITacrepa.
[TponcxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeOpraHudeckoi sostounu. [lmaHerapHas (reojorudeckas) 3BOJIOLHUS.
XumuuecKkasi BOIOIUSA. AOMOTEHHBIM CUHTE3 OpraHWYeCKHX BEIIECTB M3 HeopraHuyeckux. OmbIT
C. Munnepa u I'. FOpu. O6pazoBanue nmonmumepoB u3 MoHoMepoB. KoanepBarHas rumotesa A.U.
Omnapuna, rumore3a nepBuuyHoro Oynbona J[. XongeiiHa, reHerndeckas rumore3a I'. Mémnepa.
Pu6oszumsr (T. Yek) m rumoresa «vmpa PHK» V. I'mnbGepra. dopmupoBanme meMOpaH
BO3HUKHOBEHHUE IIPOTOKJIETKH.
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Uctopuss 3emnm u  wMeroasl €€ wu3ydeHus. Vckomaemple OpraHUYecKHE OCTaTKH.
['eoxpononorust u e€ wmeroabl. OrtHocuTenbHass W aOCOMIOTHAsE  TEOXPOHOJIOTHS.
['eoxpoHoONOrnYecKas mKaaa: 30Hbl, IPbl, HEPHUOBI, SITOXH.

Hauanbnbie 3tanbl opranuyeckoil 3Bostouuu. [losiBneHHe W 3BOMIOLUS MEPBBIX KIETOK.
Oponronusi  MerabonuszMa. Bo3HukHOBeHHE TepBbIX 3kocucTeM. COBpeMEHHbIE MUKPOOHbBIE
OMOIUIEHKHM KaK aHaJIoT MepBbIX Ha 3emiie coobmiecTB. CTpomMaTonuTsl. [IpoKaprOTH M 3yKapUOTHI.

[Ipoucxoxaenue sykapuor (cumOUOreHe3). DBOJIIOIMOHHOE IPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpraHU3MOB.  BO3HHMKHOBEHHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3TaIbl HBOJIOMH BhICIINX pacTeHUid. OcHOBHBIE apoMop(03bl pacTeHU. Brixos
pacteHuil Ha cymy. llosiBneHue crnopoBbIX pacTeHUN M 3aBoeBaHME UMHU cymu. CemMeHHbIe
pacrenus. [Ipoucxox1eHre NBETKOBBIX PACTEHUM.

OcHOBHbBIE 3Talbl 3BOJIOLNUU KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — IMOSIBIIEHHE COBPEMEHHBIX THIOB. IlepBbie XOpaoBbie
KUBOTHbIE. JKU3Hb B BOje. DBONIONMS MO3BOHOYHBIX. [Ipoucxoxaenue ampuOuil ¥ penTUIIHA.
[TpoucxoxaeHne MIICKONMUTAOMMX W nTHl. [IpuHImm kimoueBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emie Mo 3paMm U mepuoiam: apxeu, mpoTepo30il, maneo3oi, Me3030H,
KaiiHo30#1. OO011ast XapakTepuCTUKa KIMMaTa U reojlorndeckux rnpoiecco. [losBneHne u paciseT
XapaKTEepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBHUS U BIUSHUE Ha Ta3oBblil CcOCTaB
aTMocCQepBhl.

MaccoBble BBIMUPAHMSI — 3KOJIOTMYECKHE KpU3MCHI mpouuioro. [IpuumHbl U creacTBus
MaccoBbIX BbIMUpaHHid. COBpEeMEHHBIH HKOJIOTUYECKUH KpHU3UC, ero ocobeHHoctu. [IpoGrema
coxpaHeHHs OMopa3Ho0Opas3us Ha 3emiie.

CoBpemeHHas cucrteMa OpraHudeckoro mupa. lIpuHnunel kinaccuduKanuu OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIITBI OPraHU3MOB.

Ipaxmuueckasa paboma Nel «M3yueHue O0COOEHHOCTEH CTPOEHHS pPACTEHUN pPa3HBIX
OTJZIEIIOBY.

Tema S. IIpoucxoxaeHue 4e10BeKa — AHTPOIOIeHeE3.

Paszpnens! u 3agaun anTponosiornv. MeToasl aHTPOIOJIOTHH.

CraHOBJIEHHE TPEACTABIECHUN O IPOUCXOKICHUM 4YeEJOBEKa. PenurnosHele BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxonmcTBo  uenoBeka C  JKMBOTHBIMH. (CHCTEMaTHYECKOE IIOJIOKEHHE  YENIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  JKMBOTHBIMU:  CPAaBHHUTEIbHO-MOP(OJIOTHYECKHE,
sMOpHoNornyeckue, (QU3N0IOro-OMOXUMHUECKUe, TNoBeAeHuUeckue. OTinuMs 4YeaoBeKka OT
KUBOTHBIX. [IpsIMOXOXIEHHE M KOMIUIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE T'OJIOBHOIO
MO3ra U BTOPO CUTHAJIbHOM CUCTEMBI.

JBmxymire cuibl ((pakTopbl) aHTpOINOreHe3a: ouonoruueckue, conuanbaplie. COOTHOIIEHNE
OMOJIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE cTaauu aHTpororeHe3a. PanHue yenoBexkooOpa3Hble 00€3bsIHbI (IPOKOHCYIIBI) U
paHHUE TMOHTUABI — OOIIME MPENKH 4YeJIOBEKOOOpPAa3HbIX 00€3bsiH U JHo/eH. ABCTPATONUTEKH —
JIBYHOTHE TIpelKHu JiroAeil. YenoBeKk yMelnblid, MepBble H3TOTOBICHUS Opyaud Tpynaa. YenoBek
OPSIMOXOJISAIINI W TEPBBIA BBIXOJ JIOAeH 3a mpenensl Adpuxu. UenoBek reinenbOeprekuii —
00ImuMii TPEeIOK HEeaHJEPTAIBCKOTO YEJIOBEKa M 4YeJOoBeKa pazyMHOTO. UeloBeK HEeaHAePTaTbCKUMA
KaK BHJ JIOAECH XOJIOAHOrO KiIMMara. YenoBeK pa3syMHBI COBPEMEHHOIO THIA, JIEHUCOBCKUI
YeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u najaeoreHoMuKa.

DOBOJIIOLIMS  COBPEMEHHOT0 uyesioBeka. EcTecTBEeHHBI OTOOp B MOMYJSAIHUAX UeEIOBEKa.
MyTtannonsslii mpouecc U nonuMopdusm. [lomynsiiroHHbIe BOJHBL, Apeld TeHOB, MUTpanus U
«a(h ekt ocHOBaTENSH» B MOMYJISLUAX COBPEMEHHOT'O YeJIOBEKA.

UYenoseueckue pacbl. [lonsitue o pace. bonbiime pacel: eBponeonaHas (eBpasuiickas),
aBCTpaJIo-HerpouIHast (3KBaTOpHaIbHAast), MOHTOJION IHAS (a3MaTCKO-aMepuKaHcKasi). Bpems u mytu
paccerneHusl 4enoBeKa IO IulaHeTe. ENMHCTBO dYenoBeueckux pac. HaydHas HecoCTOSATENbHOCTH
pacusma. IlpucnocoOneHHOCTh YeIoBEeKa K pa3HbIM YCIOBHUSAM OKpY’Karolle cpensl. BiusiHue
reorpaduueckoi cpeapl U aperida reHoB Ha MOP(OTOTHUIO ¥ PUZHOJTIOTHIO YETOBEKA.
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MexauciurnHapable  MeToIbl B (pu3uyeckoit  (OMOJIOTHYECKOW)  aHTPOIIOJIOTHH.
OBOJIIOLMOHHAS AHTPOIIOJIOTHSI M TAJIEOAHTPOIIOJIOT S YEIOBEUECKHUX MOMyIsuil. buoconuanbHbie
UCCJIEIOBaHMSI PUPOIBI YesioBeka. VccnenoBanue KO3BOIIONUU OHOJIOTHYECKOr0 U COLIMATIBHOTO B
YeJI0BEKE.

Jlabopamopuas paboma Ne5 «W3yueHne OCOOEHHOCTEH CTPOCHHSI CKEJleTa 4YeIOBEKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

Ipakmuueckas paboma Ne2 «/3yueHre SKOJOTHISCKUX aaNTaIlMi YeTOBEKaY.

Tema 6. JxoJiorusi — HayKa 0 B3aMMOOTHOIICHUSIX OPTAaHU3MOB U HAJOPraHU3MEeHHbIX
CHCTEM C OKpPY Kalolei cpenoii.

3apokeHue U pa3BUTHE dKojoruu B Tpyaax A. I'ymbonbara, K.®. Pynse, H.A. CeBepiiosa,
9. I'exkens, A. Tencnu, B.H. CykauéBa. Pa3znesnbl u 3apaun 5koj0ru. CBA3b 3KOJIOTUH C IPYTUMU
HayKaMH.

Metoasl skonoruu. [loneBbie HaOmoAEHUA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoaenupoBaHue B 3KOJIOTMH. MOHHUTOPHHI OKpPYXaroIlEeW Cpeabl: JIOKAJIbHBIM,
PErMOHANIBHBIN U TI00ATBHBIMH.

3HaueHue SKOJOTMYECKUX 3HAHUU Ui 4YelloBeKa. OKOJIOIMYeCKOe MHPOBO33PEHHE Kak
OCHOBa CBsi3el uejoBeuecTBa ¢ Npuponoil. DOopMHUpPOBaHUE OSKOJIOTHUYECKOH KYyIbTYyphl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

Jlabopamopnas paboma Ne6 «3yueHre METOI0B PKOJIOTHUECKUX HCCIIETOBAHUY.

Tema 7. OpranusmMsl U cpea OOMTAHUA.

Okosnorudeckre  (akToppl M 3aKOHOMEpHOCTH uX  jAeiictBus. Knaccudukanus
JKOJIOTHUECKUX  (pakTopoB:  abmormyeckue,  OuwoTHyeckwe,  aHTpororeHHsle.  OOmme
3aKOHOMEPHOCTH AecTBUs dKonorndeckux (akropos. [IpaBuno munumyma (K. Hlmpenrens, FO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak sKonoruueckuid ¢akrop. JlelicTBue pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. ODKOJIOTWYECKHE TIpPYIIbl PACTEHUH U JKUBOTHBIX IIO
OTHONICHUIO K cBeTy. CurHanpHas posib cBera. doTonepuoausm.

Temnepatypa kak »dkojorumueckuil ¢akrop. JlelicTBue Ttemieparypsl Ha OPIaHU3MBIL.
[ToMKnIOTEPMHBIE © TOMOHMOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skomormueckuit daxrop. IlpucmocoOienus pacTeHUN K TOMJIEPKAHUIO
BosiHOTO OanaHca. Knaccudukanus pacteHuid Mo OTHOIIEHUIO K Bojie. [Ipucnoco6ieHus skuBOTHBIX
K U3MEHEHHIO BOJHOTO PEXMMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHAs, IIIyOMHHas
MOJMOYBEHHAsA, BHyTpUOpraHu3MeHHas. ®Dusnko-xuMuyeckue OCOOEHHOCTH cpel OOWUTaHus
opranu3MoB. [IpucrnocobaeHns opranu3MoB K )KU3HU B pa3HbIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMBbL. CyTOUHBIE M TOJAMYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HH.

XKuznennole Qopmbl opraHuzMoB. Ilonsrue o xusHeHHOM (opme. KuzHeHHbIE (DOpPMBI
pacTeHH: [epeBbsi, KyCTapHUKH, KYyCTapHWUYKH, MHOTOJIETHHE TpaBbl, OIHOJETHHE TPaBBHI.
Kuznennble GopMbI )KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS
1 00pa3a KHU3HU.

buotnueckne  Qaxtopel. Buasl  OHMOTMYECKMX  B3aMMOJCHCTBHI:  KOHKYpEHIMS,
XHUIIHUYECTBO, cuMOM03 U ero Qopmel. IlapazutusMm, koomepanus, MyTyalu3M, KOMMEHCAITU3M
(KBapTUPaAHTCTBO, HaxJIeOHNUECTBO). HeTpoduueckue B3aumozaeicTeus (Tonuueckue, Gopuyeckue,
¢dabpuueckue). 3HaueHHe OMOTHMUYECKUX B3aUMOJICHCTBUIA [T CYIIECTBOBAHHS OPTaHU3MOB B Cpe/ie
oOurtanus. [I[puHIUT KOHKYPEHTHOT'O UCKITIOYESHHUS.

Jlabopamopnas paboma Ne7 «BblsBI€HHE NPHUCIIOCOOICHUM OPraHU3MOB K BIHSHHIO
TEMIEPATYPHI».

Jlabopamopnas paboma Ne§ «AHaTOMUYECKHE OCOOEHHOCTH PACTCHHM W3 Pa3HBIX MECT
oOUTaHUN.

Tema 8. Jko0/10rusi BUA0OB ¥ NMOIYJISIIHIA.

DKOJIOTHYECKHE XapaKTepUCTHKU momyisuuu. [lomynauus kak Ouosiornyeckas cucTeMa.
Ponp HeomHOpOAHOCTH cpenbl, (uU3MYecKnx OaphbepoB M OCOOCHHOCTEH OWOIIOTHM BUIOB B
(GbopMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpbl momyisuuid. OCHOBHBbIE NOKAa3aTENU MOMYJISIUU:
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YHCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAs M IIOJIOBask CTPYKTYypa, POKIAEMOCTb, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUSI.

Okosorndeckas cTpykrypa nomyisuud. OLieHKa YHMCIEHHOCTH MNOMmyssauuu. JnHamuka
MOMYJISAUMA M €€ peryisiuus. bHOTHYEeCKHM NMOTEHUHA MOMYJsAUuu. MoaenupoBaHue ITHUHAMUKHU
nonyinsauuu. KpuBble pocra 4yHciaeHHOCTH mnonyssiuuu. Kpusbsle BbDKHMBaHUA. Perynsanus
YHUCICHHOCTU TOMYJSAUUI: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBHCANIMX OT IUIOTHOCTH.
OKonoruyeckue crpateruu BUJIoB (r- u K-crparerun).

[lonatue 00 »sKomoruyeckoi Hume BuIa. Mecroobutanue. MHOroMepHas MOIETb
skojornueckod HumM JI.M. Xarumncona. Pa3mepsl skonormuyeckod HuiM. [loTeHnumanbHas u
pean30BaHHas HULLIH.

Bun kak cucrema nomyssiuMid. Apeansl BUAOB. Buabl M MX KM3HEHHBIE CTpaTEeruu.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEAECHUS W MUTpaluil KUBOTHBIX. buonormyeckue HHBa3UU
qyKEPOJHBIX BUJIOB.

Jlabopamopnas paboma Ne9 «IlpucnocoOneHuns CeMsH paCTeHUN K PACCEIIEHUIO.

Tema 9. Dxos10rus cood1IeCTB. IKOJOTHYeCKHE CHCTEMBI.

CoobmectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHo3e.

Okocucrema kak oTkpbitas cucrema (A.[l. Tencnu). @yHKIMOHAIBHBIE OJIOKH OPraHU3MOB
B 9KOCHCTEME: TPOIYIEHThI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHU. Tpoduueckue nenu
U ceTu. AGnoTnueckue 010Ku 3KocucTeM. KpyroBopot BemecTB 1 MOTOK SHEPTUHU B SKOCHCTEME.

OcHoBHbIE TOKa3aTeIN IKOCUCTEMbI. buomacca u mpoAyKuus. DKOJIOrMUECKUEe MUPaMUIbI
quces, OMOMacChl U SHEPTUMU.

HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCHH. [IepBrUuHbIE U BTOPUYHbIE
CYKIIECCMM M MX HpPUYMHBL. AHTpPOIOI€HHbIE BO3JeHcTBUA Ha cykueccud. KiumakcHoe
coobiiectBo. buopazHooOpasue M MOJHOTa KpPyroBOpOTa BELIECTB — OCHOBA YCTOWYUBOCTU
COOOILIECTB.

[IpupoiHBIE S5KOCUCTEMBI.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI.  Arposkocucrema. ArpoueHo3. Paszmuuma  mexnay
AHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozackas ¢uopa u dayHa.
CuHaHTpomnu3anus ropojacko (ayHnsl. bruongornueckoe n Xxo3siHCTBEHHOE 3HAUEHUE arpO3KOCUCTEM
U YpOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJIEUCTBUN OPraHU3MOB B SKOCHUCTEMAX.
IlepeHOC PHEPrUM M BELIECTB MEXKIY CMEKHBIMH DKOCHCTEMaMHU. Y CTOWYMBOCTH OPIraHU3MOB,
MOMYJISILUI U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX M AHTPOIIOI'€HHBIX BO3/IEHCTBUH.

MeTo10510T1s MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOI€HHBIX SKOCUCTEM.

Ilpakmuueckas paboma Ne3 «3yuenue u onucanue ypO03IKOCUCTEMBI.

Tema 10. Buocdepa — rnodanbHas IKocucTeMA.

buocdepa — obmennmanerapHas o0oyiouka 3eMiid, TNI€ CYIIECTBYET WM CYIIECTBOBAJa
*u3Hb. Pa3BuTHe npencraBneHuit o 6uocdepe B Tpyaax 3. 3iocca. Yuenue B.M. Bepnanackoro o
6uocgepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKINU.

3aKOHOMEPHOCTH cyllecTBOBaHMA Ouocdeprsl. OcobeHHocTH OHochepbl Kak Trio0aabHOM
sKkocucTeMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel  BemiecTB U
OMoreoXuMHUECKUe UKIBI (yriaepoa, a3ora). PUTMUUHOCTS siBIIeHUI B OHocdepe.

3oHanbHOCTh Ouochepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHIpPa, XBOWHBIE
Jeca, CMEIIaHHblE M IIMPOKOIMCTBEHHBIE Ji€ca, CTEINH, CaBaHHBI, ITyCTHIHM, TPOIMYECKHE Jieca,
BBICOKOTOphs. KiiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa U (GyHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOr0 MOTEHIMana u 0MochepHbIX
GyHKIHIA.

Tema 11. YesnnoBek u OKpyxaomas cpeaa.

DKOJIOTHYECKUE KPU3WCHI W WX TNpUYMHBL BoszaeicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3QyIIHOW cpenbl. OXxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOU cpenbl. OXpaHa BOJHBIX
pecypcoB. Pazpymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHre KiiuMara.
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AHTpPOINOTr€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KUBOTHBIN MHp. OXpaHa pacTUTEIHHOTO
¥ )KUBOTHOTO MHpa. OCHOBHBIE MPUHITUIBI OXpaHbl Tpupoibl. KpacHsie kauru. Ocobo oxpaHseMbie
npupoaasie Tepputopun (OOIIT). boranudeckue caapl ¥ 300JI0THYSCKHE TTAPKHU.

OcCHOBHBIE TPUHIUIIBI YCTOWYMBOIO Pa3BUTHSA 4YEIOBEYECTBA W MpUpoibl. PamronansHOe
OPUPOJIONOIL30BAaHUE M COXpaHEHHEe Ouosornyeckoro pasHooOpasus 3emuu.  OOmue
3aKOHOMEPHOCTH TJIO0ATBbHBIX 3KOJOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOI'O KpH3HUCa U
€ro BEpOSITHBIE MMOCIIEACTBUS.

Pa3Butre MeTOA0B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTE€HHBIX MPOLIECCOB.

3. Ilimanupyemblie pe3yJbTaThl 0CBOEHHUsI YUeOHOT0 npeamera «buosaorus»

JIMYHOCTHBIE Pe3yJIbTATHI.

JIndHOCTHBIE PE3YyJbTaThl OCBOCHHUS MPOTrpaMMbl MO OMOJOTHH JOCTHTAlOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEIBHOCTH B COOTBETCTBUU C TPATUIUOHHBIMH POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, MCTOPUYECKHMMH U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTAMH, INPUHSATHIMHU B
o0miecTBe MpaBWJIaMH W HOPMaMHU IIOBEICHUS M CIOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA W CaMOPa3BUTHS, Pa3BUTHUSI BHYTPEHHEH MO3ULIMM JIMYHOCTH, NATPUOTHU3MA U
YBOXEHUA K 3aKOHY W MPaBOMOPAJNIKY, YEJIIOBEKY TpyJla M CTaplieMy MOKOJICHUIO, B3aUMHOTO
YBa)KEHUsI, OEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACIEAMIO U TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoit @enepanun, NpUpOAE U OKPYKAIOLIEH Cpelie.

JIndHOCTHBIE pEe3yNbTaThl OCBOEHUSI Y4eOHOTo npeamera «buonorusy AOKHBI OTpaxkarhb
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTpPEHHEU
MO3UIUEH JTUYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPHEHTAlU{, TO3UTUBHBIX BHYTPEHHHUX yOEKICHUH,
COOTBETCTBYIOIINX TPAJAULMOHHBIM LIEHHOCTSIM POCCUIICKOT0 00IIECTBa, PACIIUPEHNUE KU3HEHHOTO
ONBITA U ONBITA JEATEIIBHOCTU B MPOLECCE peaIu3alMi OCHOBHBIX HAIIpaBJICHUN BOCHUTATEIbHOU
JeATETLHOCTH, B TOM YHUCJIE€ B YACTHU:

1) epasicoarnckozo ocnumariusi:

- cOpMHPOBAHHOCTh TPAKIAHCKOW MO3UIMHM OOYyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

- OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBaXKCHHE 3aKOHA U
MPaBONOPSAJIKA;

- TOTOBHOCTh K COBMECTHOM TBOPYECKOH NESATEIBHOCTH MPH CO3/IaHUM YYEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH OMpENeNsiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHHIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

- yMEHHE YYHUTBIBAaTh B CBOUX JCHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOACH C pasHbIMU YOEKIEHUSMHU, KyJIbTYPHBIMU LIEHHOCTSAMHU U COIMAIBHBIM
MOJIOKEHUEM;

- TOTOBHOCTh K COTPYIHHYECTBY B IMPOIIECCE COBMECTHOTO BBIMIOIHEHUSI Y4YEOHBIX,
MO3HABATEJIBHBIX M UCCIIEIOBATEIBCKHUX 3a/1a4, YBAXKUTEIIBHOTO OTHOIICHHS] K MHEHHIO OTITIOHEHTOB
py 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

- TOTOBHOCTh K TYMaHUTAPHOM M BOJIOHTEPCKOM NEATEIbHOCTH;

2) nampuomuuecko2o 60CNUMAaHUs:

- ¢(OpPMHUPOBAHHOCTh POCCUNUCKON TPaKTAHCKON UACHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepes PoauHoi, roplocTH 3a CBOM Kpaid, cBoto Ponuny,
CBO SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

- 1[ICHHOCTHOE OTHOILIEHWE K TMPUPOJHOMY HACIEIUI0 M MaMSITHUKAM MPUPOJBI,
JIOCTIKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

- CHOCOOHOCTH OIICHMBATh BKJAQJ POCCHMCKUX YYEHBIX B CTAaHOBIIEHHWE W pa3BHUTHE
OuoJIorMH, TOHUMAaHMS 3HAUYE€HUsI OMOJIOTUM B TIO3HAHWHU 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIIeCTBa;

- uneiiHas yoexAEHHOCTh, TOTOBHOCTD K CIIyKeHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 0YX08HO-HPABCMBEHHO20 B0CNUMAHUA!

- OCO3HAHME TyXOBHBIX LICHHOCTEH POCCUICKOIO HAPOa;

- chopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TIOBE/ICHUS;
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- CIIOCOOHOCTH OIICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMEBI M IICHHOCTH;

- OCO3HaHME JUYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOLICHHE K CBOMM pOJIUTENSIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHSATHS LIEHHOCTEH CEMEHHOW >KU3HM B COOTBETCTBUU C TPATUIUSMHU HAPOJIOB
Poccuu;

4) acmemuuecko2o 60CNUMAHUA:

- SCTETHYECKOE OTHOIICHHWE K MHPY, BKIIIOYAsl ACTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

- IOHUMAHHUE IMOLMOHAJIBHOIO BO3ICUCTBUS KUBOU IPUPOJIBI U €€ HEHHOCTH;

- TOTOBHOCTh K CaMOBBIP@XEHHIO B Pa3HbIX BHJIAaX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
Ka4ecTBa TBOPUECKOM JTMYHOCTH;

5) ¢uzuueckoeo socnumarusi:

- MOHMMaHHUE U pealn3anus 37J0pOBOr0 U OE30MacHOTO 00pa3a >KHU3HU (370pOBOE MHUTAHUE,
coONIOZIcHHEe TUTHEHWYECKUX MpaBWI U HOPM, COANaHCHPOBAHHBIN PEXHUM 3aHATHH U OTIbIXA,
peryisipHas pu3u4ecKasi akTUBHOCTB), OEpEXHOT0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIICHUS
K cOOCTBEHHOMY (DHU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

- TMOHMMaHWE [EHHOCTH TMPaBWJI HWHAWBUAYAIBHOTO W KOJUIGKTHMBHOTO O€3011acHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

- OCO3HAHHME MOCJEICTBUA W HENPHUATUS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aIKOTOJIs,
HApKOTUKOB, KYPEHHUS);

6) mpyo0o6020 60CNUMAHUSL.

- TOTOBHOCTb K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

- TOTOBHOCTH K aKTHBHOH JI€ATEIILHOCTH TEXHOJIOIMYECKON U COIMATILHON HANpPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHSITH TAKYIO JESTEIbHOCTD;

- MHTEpeC K pa3iu4HbIM chepaMm MpodhecCHOHANBHONW NesTeIbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBII BBIOOp OyAyIIeil npodeccrun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIaHbL;

- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
YKU3HU;

7) 9KONI02U1eCK020 8OCNUMAHUSL!

- DKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOUHHUKY KHU3HH Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBAHUS;

- TIOBBIIIEHHE YPOBHS JKOJOTHYECKOW KYIBTYpBI: MPUOOPETEHHE OIbITa IIAHUPOBAHUS
MIOCTYTIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH ISl OKPYIKAIOIIEH CPEIBI;

- OCO3HaHHe II00ATBFHOTO XapaKTepa YKOJIOTUYECKUX MPOOIeM U MyTel UX PelIeHus;

- CIOCOOHOCTBH UCTIONB30BaTh MPUOOPETAaeMbIe NPU M3YyYSHUH OMOJIOTUU 3HAHHUS U YMEHUS
IpU pElIeHUU TMpoOJeM, CBS3aHHBIX C palMOHATBHBIM MPUPOJONONIB30BAHUEM (COOIIOIeHNE
NIpaBUJI TIOBE/ICHUS B IPUPOJIE, HATIPABICHHBIX HA COXPaHEHUE PAaBHOBECHUS B DKOCHCTEMAX, OXPaHy
BUJIOB, 3KOCUCTEM, Ouochepsl);

- aKTHBHOE HENpPUATHE NEHCTBHI, MPUHOCAIIMX BpEI OKPYXKAIOIIEH MPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATh HEOIATOMPUATHBIC HKOIOTUYECKUE TOCIEICTBUS MPeaPHHIMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

- HAJIWYME PA3BUTOTO JKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKOH KYJIbTYPHI, OIBITA
NEeSITETPHOCTH ~ DKOJIOTWYECKOH — HANpaBICHHOCTH, YMEHHsS  pPyKOBOJACTBOBATbCS HMH B
MO3HABATEIILHON, KOMMYHUKATHBHONH M COIMAIBHON MpPaKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) yennocmu HayuHo2o no3HaHUA:

- cOPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsS HAyKH U  OOINECTBEHHOW TPAKTHKH, OCHOBAaHHOTO HA JHAIOre  KYJIbTYD,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIETYPHOM MHPE;

- COBEPIIIEHCTBOBAHUE S3BIKOBOM M YMTATENBCKOW KYIBTYPBI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUPA,

- NMOHMMaHHWe cnenu(uku OMOJIOTMM KaK HAayKH, OCO3HAaHHUS e€ poiau B (hopMUpOBaHUH
paloHaIbHOIO HAYYHOIO MBIIUIEHUS, CO3JaHUM IEJIOCTHOTO TMPEACTaBICHUS 00 OKpYyXkKaroIiem
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MUpE KaK O €JMHCTBE MPUPOJIbL, YEIOBEKA U 00IEeCTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN
U pelIeHUH MpoOieM COXpaHEeHUs PUPOJTHOTO PAaBHOBECHS,

- yOex1EHHOCTh B 3HAYMMOCTU OWOJIOTUU JJISi COBPEMEHHOM LIMBHIM3ALMU: OOeCredeHus
HOBOI'0O YpOBHA pa3BUTUA MCAWLMUHLBI, CO3JaHUC IICPCICKTHBHBIX 6HOT€XHOHOFHﬁ, CHOC06HBIX
pelaTh pecypcHble MpoOieMbl Pa3BUTHS YEIOBEYECTBA, MOUCKA MyTeH BBIXOAA M3 TIIIOOATBHBIX
HKOJIOTHUECKUX IMPOoOJieM U oOecreueHus mepexoja K YCTOHYMBOMY DPa3BHTHIO, PALMOHATBHOMY
MCIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

- 3aMHTCPCCOBAHHOCTL B IOJTYYCHUU 6I/IOJIOI‘I/I‘-ICCKI/IX 3HAaHUU B eJIsaX ITOBBIIICHUA OGH.[Gﬁ
KyJbTYpbl, €CT€CTBEHHO-HAYyYHOH TPAMOTHOCTH, KaK COCTAaBHOM dYacTu (YHKIMOHAIHHOU
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoit mpu u3y4yeHun OUOJIOTHH;

- MOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIIOJIB3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH  HCIIOJIb30BaTh IOJIydaeMble 3HAHHUS JUIS aHalmu3a W OOBSICHEHUS SBICHUH
OKPYXAaIOIIeT0 MUpa M MPOUCXOIAUIMX B HEM H3MEHEHUH, yMeHHe [enartb 00OCHOBAaHHBIE
3aKIIFOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCIOIIHUXCA JAaHHBIX C LOCJIbIO MOJYYCHUSA
JIOCTOBEPHBIX BBHIBOJIOB;

- CIOCOOHOCTh CaMOCTOSATENBHO HCIOJIB30BAaTh OMOJIOTMYECKHE 3HAHHS IS PEIICHHS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

- OCO3HaHHC ICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATE HNPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYATBHO U B TPYIIIIE;

- TOTOBHOCTh W CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMUI0O M CaMOOOPA30BaHHIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHUW 1O OHWOJIIOTMM B COOTBETCTBUU C >KU3HECHHBIMU
NOTPEOHOCTSAMMU.

B npornecce nocTrkeHus TMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS 00YYAIOIIUMUCS MPOTPAMMBbI
cpemHero oluiero oopa3oBaHusi y 00y4darOIMXCs COBEPIICHCTBYETCS AMOIIMOHAIbHBIA WHTEJUICKT,
Mpenoararouii chOpMUPOBAHHOCTD:

- CaMOCO3HaHMs, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOIIMOHAILHOE COCTOSHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOperyJMpoBaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  YMEHHE  IPHHAMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K HSMOIMOHAIBHBIM
HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), OBITH OTKPBLITBIM HOBOMY,;

- BHYTPEHHEH MOTHBAaIlMH, BKIOYAIONIEH CTpeMJIeHHE K JOCTI)KCHHUIO IeNTd U YCIexy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB, UCXOoOs N3 CBOUX BOSMO)KHOCTGI\/’I;

- DMMATUM, BKJIIOYAIOIIEH CIOCOOHOCTh TMOHMMATh SMOIMOHATBHOE COCTOSHUE JPYTHX,
YUUThIBAaThL €ro Imnpu OCYHCCTBICHHMHM KOMMYHHKAIIUU, CIIOCOOHOCTh K COYYBCTBUIO H
COTIEPEKUBAHUIO;

- COMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIIHUX CIIOCOOHOCTH BBICTpanBaTh OTHOIICHUA C APYTUMHU
JIOJbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHPIUKTHI.

MertanpeaMeTHble pe3yabTaThl mpeaMmera «bHONOTHS» BKIIOYAIOT: 3HAYMMBIC IS
GbopMUPOBaHHUS  MHPOBO33PEHUS  OOYYAIOIIMUXCS  MEKIUCIHUIUIMHAPHBIE  (MEXKIPEeIMETHBIC)
oOlieHay4YHble TIOHATHUS, OTpa)karollMe IEJIOCTHOCTh HAy4YHOM KapTUHBI MUpa U cClenuuKy
METOJIOB TO3HAHHUSA, HCIONB3YeMbIX B ECTECTBEHHBIX HayKaX (BEIIEeCTBO, JHEPTHs, SBJICHHE,
Mporecc, CUCTEeMa, HaydHbIH (aKkT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
WCCIIEIOBaHNE, HAONIOJIEHUE, M3MEPEHHEe, IKCIEPUMEHT W JApYyTue); yYHHUBEpCAIbHBIE Y4ueOHbIE

JIEUCTBHUS (mo3HaBaTeNbHBIE, KOMMYHHUKATHUBHBIE,  pEryJISITUBHbBIE), o0ecrnieunBaroIye
¢dopmupoBaHre (HYHKIIMOHAIBHOW TI'PaMOTHOCTH W COLMAIBHOM KOMIIETEHIIMH OOydaroluxcs;
CHOCOOHOCTh o0yyaromuxcs HCIIOJIB30BATh OCBOCHHBIE MEKIUCHUTIIIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpcajbHbIe Yy4eOHbIE JMACWCTBHUS B TO3HABATENBHOM U
COIIMAIbHON ITPAKTHKE.

B pesynbrare wu3yueHuss OMOJOTMM Ha YpPOBHE CpeaHero oomiero oOpa3oBaHUs Y
obyuatomierocss OyayT chOpMHpPOBaHBI TO3HABaTEIbHBIE YHUBEpPCAJIbHBIE Y4YEOHBIC ICHCTBUA,
KOMMYHHKATHBHbIC YHUBEpPCATbHBIC yUeOHBIE ACHCTBUSI, PETYISITUBHBIE YHUBEPCAIbHBIE YUeOHbBIE
}IGI)’ICTBHSI, COBMECCTHAs ACATCIBHOCTD.

MeramnpeaMeTHble pe3ysibTaThl OCBOEHHUS IPOTpaMMBl CpeIHEro oomiero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:
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1.06raodenue ynusepcanonvimu yuebHbiMu nO3HABAMENbHLIMU OCUCMEUAMU.

1) 6a30BbIC JIOTHYCCKUE ICHCTBUS:

- caMOCTOATENbHO (OPMYJIMPOBATE M aKTyalIM3UpPOBATh HpPOOJIEMy, paccMaTpuUBaTh e
BCECTOPOHHE;

- HCHOJb30BaTh IPU OCBOCHHWU 3HAHUW NPUEMBI JIOTMYECKOIO MBIILICHUS (aHaIu3a,
CHHTE3a, CpaBHEHHMS, KIacCU(PUKAIH, 0000IIECHNUS), PACKPBIBATH CMBICI OMOJIOTUYECKUX MOHITUI
(BBLAEIATH UX XapaKTepHbIE IPU3HAKU, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMH);

- ONpENeNsiTh LEIU JEATENbHOCTH, 3a/laBas IapaMeTpbl U KPUTEPUU HX JOCTUIKEHHUS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

- HCIIOJIb30BaTh OHMOJIOTWYECKHE TMOHATHS A OOBsCHEHUS (PAKTOB W SBICHHHA >KHUBOM
HIPUPOIBI;

- CTPOUTH JIOTUYECKUE paACCYKIEHUS (MHIYKTUBHbIE, NEAYKTUBHbBIE, [0 AHAJIOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH M IPOTUBOPEUMsI B PacCMaTPUBAEMbIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

- IPUMEHATh CXEMHO-MOJIENIbHbBIE CPEACTBA JUIs MPEJCTABIECHHs CYIECTBEHHBIX CBA3eH U
OTHOIIICHUNA B HM3Y4YaeMbIX OHOJIOTMUYECKHUX OOBEKTaX, a TakKe IMPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

- pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAJIN3a UMEIOIINXCSI MaTepHaIbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTHUBBI B JESATEIIbHOCTb, OLEHUBATh COOTBETCTBHE PE3YJIbTATOB LEISIM,
OLIEHUBATb PUCKH ITOCIIEICTBUI e TEIbHOCTH;

- KOOpPAMHMPOBATb U BBHIIOJHATH pabOTy B YCIOBUSAX pPEAJbHOr0, BUPTYAJIbHOIO H
KOMOMHUPOBAaHHOTO B3aUMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELICHUH KU3HEHHBIX Ipo0JIeM;

2) 6a30BbIe UCCIIEI0BATENBCKUE ICHCTBUSL:

- BJIAJIETh HaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHuss npodieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOZOB
pelIeHUs TPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB ITO3HAHUS;

- HCIIOJIB30BaTh pPa3jM4YHbIE BHJbI JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHHUA, €r0
MHTEpIIpETalluy, NMPeoOpa30oBaHUI0 U MPUMEHEHHWIO B Y4E€OHBIX CUTYallUsX, B TOM 4YHCIE IpU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

- (hopmHpoBaTh Hay4HBIN TUIl MBILIUICHUS, BIa/IeTh HAYYHOW TEPMUHOJIOTUEN, KIIOYEBBIMU
HOHATUSMH U METO/IaMU;

- CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3aJladyd B OOpa30BATECIBHOWU ACSITEIBHOCTU U
KU3HEHHBIX CUTYallHsX;

- BBISIBJIATH NPUYMHHO-CIICJICTBEHHBIE CBSI3M W AaKTyaJlU3UpOBaTh 3ajady, BbIABUIATH
TUIIOTE3Y €€ PELEHUs, HaXOAUTh apryMEHTBI JUIsl 10Ka3aTeIbCTBA CBOMX YTBEPXKACHMM, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PELICHHUS;

- aHAJIM3UPOBATH MIOJIyYEHHBIE B XOJI€ PELICHUS 3aa4u Pe3yJIbTaThl, KpHTUUECKU OLICHUBATH
UX TOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

- OCYULIECTBJIATH LI€JICHANPABICHHBIN MOUCK NEpeHOca CPEeICTB U CIOcOOOB JEHCTBUS B
npoeCCHOHATIBHYIO CPELY;

- yMeThb TIepEHOCHTHh 3HaHUS B TIO3HABATEIbHYI0 M MPAKTUYECKYI0 o001acTu
KU3HEJEATEIBHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIE HJIEH, Mpe/UlaraTb OPUTHHAJIBHBIE IMOAXOABl M DEIICHUs, CTaBUTh
po0JIeMbl U 3a/1a4H, JOIYyCKAaIOIUe albTEPHATUBHBIE PEIICHMUS;

3) pabota ¢ uHpopmanueit:

- OPHEHTHUPOBATHCS B PA3NUYHBIX HUCTOYHMKAX MHPOpMAIMM (TeKcTe ydueOHOro mocoOus,
HAYYHO-TIONYJISIPHON JUTEepaType, OMOJIOTMYECKUX CIIOBApSAX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHanM3UpOBaThb HMH(POPMALMIO PaA3IUYHBIX BHIOB U (GopM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEUNBOCT;
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- (opMyIMpOBaTh 3ampOChl U IPUMEHATH PA3JIUYHbIE METOAbI IpPHU IIOUCKE U OTOOpE
O6uonornyeckoit nHGopMaIu, He0OX0IUMOM IS BHIIOJTHEHUS yUeOHBIX 3a/1a4;

- npuoOpeTaTh ONBIT HCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS Pa3INYHbIX IOUCKOBBIX CUCTEM;

- CaMOCTOATENbHO BBIOMpATh ONTUMAIbHYI (OpPMY IHpPEACTaBICHUS OMOJIOTHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTOE);

- WCIOJb30BaTh HAyyHbIM S3bIK B KadyecTBE CpeAcTBa Ipu paboTe ¢ OMOIIOrMYecKoil
uHpopMaLKell: NMPUMEHATh XUMHYECKUE, (DU3MYECKHEe W MaTeMaTHYeCKHEe 3HAKHM W CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, WCIOJb30BaThb U IPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

- BIAJeTh HaBbIKAMM pacllO3HaBaHMA U 3allUThl HMHQOpPMaLuu, HHPOPMALUOHHOM
0€30I1aCHOCTH JTUYHOCTH.

2. Osnaoenue ynusepcanbHblMu KOMMYHUKAMUSHBIMU OeUCEUAMU.

1) oGmienue:

- OCYIIECTBJISITh KOMMYHHUKAIIMM BO BceX c(epax jKU3HHU, aKTUBHO Y4acTBOBATh B TUAJIOre
WIM JIUCKYCCUHM IO CYIIECTBY OOCY)KJaeMoi TeMbl (yMEHHE 3ajaBaThb BOIPOCHI, BBICKA3bIBaTh
CY)KIECHHS OTHOCUTEJIBHO BBIOJIHEHHUA IpejlaracMOM 3aJadyd, YYUTBIBaTb MHTEPECH U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

- pacrmo3HaBaTh HeBepOaJbHBbIE CpPEACTBA OOLICHMS, MOHMMAThb 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CUTYyalUd, YMETb CMAT4aTh KOH(MIUKTHI U
BECTH I1EPErOBOPBI;

- BJIQJCTh Pa3IMYHBIMU CHOCOOAMH OOIIEHUS W B3aMMOJCHCTBHS, IMOHMMATh HAMEPEHHS
JpYTUX JIIOJEH, MPOSBIATh YBAXHUTEIbHOE OTHOLIEHHE K COOECEAHHMKY U B KOPPEKTHOH (opme
(GopMyJIPOBATh CBOU BO3PAXKECHHUS;

- Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C MCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

2) cOBMECTHAs JEATEIbHOCTD:

- IOHMMATh U MCMOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON M MHIUBUAYaJIbHOU pabOThl MpuU
peleHn OHoIorndeckoi mpoOsaeMbl, 00OCHOBBIBaTh HEOOXOJUMOCTh NMPUMEHEHUS TPYHIOBBIX
¢dbopM B3aMMOEMCTBYS IPU peLIeHUH y4eOHOM 3a/1auu;

- BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX AECHUCTBUH, ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

- TPUHHAMATh LEIM COBMECTHOM JI€ATENbHOCTH, OPraHHU30BBIBATH U KOOPAMHUPOBATH
JICHCTBHS 110 €€ JTOCTUIKEHUIO: COCTABIATh IUIaH JIECHCTBHM, paCIpenesaTh POJIU C YYETOM MHEHMM
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PaOOTHI;

- OIICHMBATh KaueCTBO CBOETO BKJIAJIa M KAXKIOr0 y4YacTHHUKA KOMaH]Ibl B OOLIUIl pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

- IpejyaraTh HOBBIE MPOEKTHI, OLEHUBATh WUJIEU C TMO3ULIMH HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- OCYILIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IIOBEICHHWE B PA3JIMYHBIX CHUTYyaIUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

3. Osnaodenue yHugepcanoHbiMu pecyiamueHblMu OeucmeUusaMu.

1) camoopranu3zanus:

- HUCNOJb30BaTh OMOJIOTMYECKHE 3HAHUS JJS BBIABICHHS MpOOJeM M UX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

- BEIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIeJIEBbI€ U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M TIOCTYNKAax IO OTHOLIEHUIO K XUBOW NPUPOJE, CBOEMY 3/I0POBBIO U 3/10pPOBBIO
OKPYXKaIOIIHX;

- CaMOCTOSITENIbHO OCYIIECTBISATH IMO3HABATENbHYIO NESATEIbHOCTh, BBIABISATH MPOOIEMBI,
CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 33/1a4i B 00pa30BaTENbHOMN JESATENTbHOCTH U KU3HEHHBIX
CUTYalLUsX;

- CaMOCTOSITENIBHO COCTAaBJIATH IJIaH PEHICHUs TPOOJIEMBI ¢ YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
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- pacUIMpATh paMKH y4eOHOIro IpeAMeTa Ha OCHOBE JIMUYHBIX MTPEIINOUYTCHUH;

- JIeNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE;

- OLICHUBATh NPUOOPETEHHBIN OIBIT;

- COCOOCTBOBATh (HOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOW 3PYIHMINU B Pa3HBIX 00JacTAX
3HaHUM, HOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb!

- JlaBaTh OLICHKY HOBBIM CHUTYyalUsiIM, BHOCUTb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

- BJIaJIeTh HaBbIKAMU II03HABATEJIbLHOW pe(IeKCHM KaK OCO3HAHMs COBEPIIAEMbIX JECHCTBHM
U MBICIUTEIbHBIX IPOIECCOB, UX PE3yJIbTaTOB M OCHOBAHMMU, UCIOJB30BATH MPUEMBI peQIIeKCUU
JUIs OLIEHKU CUTYyalluH, BBIOOPA BEPHOT'O pEILEHMS;

- OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

- IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX IIPU aHAIU3€ PE3yJIbTATOB ACATEIbHOCTH;

3) npunsTHA ceOs U IPYTUX:

- IPUHUMATh ce0sl, HOHUMasi CBOM HEJJOCTATKH U JIOCTOMHCTBA;

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX [IPU aHAIU3E PE3YIbTATOB ACSITEIbHOCTH;

- IPU3HABATh CBOE MPABO U NPABO IPYTUX HA OLIMOKY;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro YeJIOBEKa.

IIpenmeTrHbie pe3yJIbTaThI
[IpenMeTHble pe3yabTaTbl OCBOCHHS COJAEpKaHMUS ydeOHoro mnpeamera «buosorus» Ha
yriayOIE€HHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieueHue poGUIBHOTO
oOyuenust oOydatonmxcsi Ononorun. OHM BKIIIOYAIOT: Crienu(UYEcKre Uil OUOJOTHH HaydHBIC
3HAHUs, YMEHHs U CIIOCOObI AEHCTBUI IO OCBOCHUIO, MHTEPIIPETALMM U IPe0Opa30BaHUIO 3HAHUH,
BUBI ICATEIBHOCTH IO MOJYYSHHUIO HOBBIX 3HAHWW M MX NPUMEHEHHIO B PA3IMYHBIX YUEOHBIX, a
TaK)K€ B PEAIbHBIX XU3HEHHBIX cuTyauusax. lIpenmerHsle pe3ynpTaTsl IPEICTaBICHBI IO IOJaM
U3Y4YECHUS.
[IpenmerHble pe3yibTaThl OCBOEHMsI ydeOHoro npeamera «buonorus» B 10 Knacce nOTKHBI
OTpaXKaTh:
- c(OpMHUPOBAHHOCTh 3HAHUIl O MecTe W pOJM OUOJIOTUM B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHNUN €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B MO3HAHUU 3aKOHOB MPHUPOJBI U PELICHUU
npo0JeM palMoHaIBHOTO MPUPOJIONONIB30BAaHMS, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX yUEHBIX B
pa3BuTHE OMOJIOTUH;
- BIQJEHUE CHCTEMOH OMOJIOTMYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIOJAraromue
OMOJOTHYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KJIETKA, OpraHu3M, MeTadoJIu3M, TOMEOCTas,
CaMOpEryJIsIlUs, CaMOBOCIIPOU3BEJICHHE, HACIEeJICTBEHHOCTh, MU3MEHUYMBOCTb, POCT M Ppa3BUTHE),
ouonornueckue Teopuu (kieroynas teopus T. [lIBanna, M. [lneiinena, P. BupxoBa, xpomocoMHas
TeopHs HacielncTBeHHOCTH T. Moprana), ydenus (H. WM. BaBunoBa — o neHTpax MHOroo0pasus u
MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN), 3aKOHbI (€IMHOOOPa3usi MOTOMKOB MEPBOrO MOKOJIECHHUS,
pacILEeIUIeHNs], YUCTOTHI TaMeT, HE3aBUCUMOTr0 HacienoBanus ['. MeHenst, roMoJ0rn4eckux psaoB
B HacseacTBeHHOU n3mMeHnunBoctu H. 1. BaBuiosa), npuHIuns! (KOMIIEMEHTAPHOCTH);
- BIJIQJICHUE OCHOBHBIMHM METOJIaMH HAy4HOTO TII03HAHMS, HCIOJb3YEMBIX B OHMOJIOTMYECKHX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);
- YMEHHE BBIIENATH CYIIECTBEHHBIE IPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT U DYKApPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM 4YHCJE OakTepuii, rpubOB, pacTeHUH,
JKUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OpPraHOB PACTEHMI, KMBOTHBIX, UEIIOBEKA,
IIPOLIECCOB JKU3HEAEATEIBHOCTH, MPOTEKAOIINX B OpraHU3Max PacTEHUM, KUBOTHBIX M YEJIOBEKA,
OMOJIOTMYECKUX IMPOLECCOB: OOMEHa BelecTB (MeTabon3M), NMPeBpaIleHUs] SHEPTHH, OpOoXKeHus,
aBTOTPO(HOTrO U TeTepoTpPO(HOTO TUIIOB MUTAaHUSA, (OTOCUHTE3a U XEMOCHUHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, 3MOprUoreHes3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHHsI, MHIUBUIYaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOJIEHCTBHS T€HOB, FeTepO3uca, HCKYCCTBEHHOT0 0TO0DA;
- YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEX/1y OPraHOMJAMH KJIETKU U UX (QYHKIUSIMHU, CTPOCHUEM
KJIETOK pa3HbIX TKaHeW M UX (QPYHKUMSIMH, MEXKIYy OpraHaMH M CUCTEMaMHU OPraHOB y PacTEHHUH,
KMUBOTHBIX M Y€JOBEKa U MX (YHKIMIMHU, MEXKIY CUCTEMaMHU OPTaHOB U UX (YHKUHUAMHU, MEKIY
JTanlaMu OOMEHa BEILECTB, JTallaMU KJIETOYHOI'O IMKJIA U JKU3HEHHBIX I[MKJIOB OPraHU3MOB,
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JTanaMu SMOPHUOHAILHOTO Pa3BUTHS, TCHOTUIIOM U ()EHOTUIIOM, (PEHOTHIIOM U (PaKTOpaMH CpeIbI
00UTaHHUS;

- YMEHHE BBIABIIATH OTIIMYUTENBHBIE IPU3HAKU JKUBBIX CUCTEM, B TOM YMCJIE PACTCHHUM, JKUBOTHBIX
Y 4E€JIOBEKa;

- YMEHHME MHCIOJb30BaTh COOTBETCTBYIOIIME apryMEHThl, OHMOJIOIMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY ISl OKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIII;

yMEHHE peuarh OHOJOrMYecKHe 3aJadyd, BbIBIATH IPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMH OMOJIOTHYECKUMH IPOIECCAMU M SBJICHHUSMH, J€NaTh BBIBOJABI M MPOTHO3BI HA
OCHOBaHUU IIOJyYEHHBIX PE3YJIbTATOB;

- YMEHHUE BBIIOJHATDH J1a0OpaTOpHBIE M MPaKTHYECKUE paboThl, COOMIOIATh MpaBmia Mpu padoTe C
y4eOHBIM U JTa00PaTOPHBIM 000PYA0BaHUEM;

- YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPSTh MX SKCIEPUMEHTAIBHBIMH CPEACTBAMH, (HOPMYIHPYS
LeJIb UCCIIEI0BAaHUs, AHAJIM3UPOBATH IIOJIyYEHHBIE PE3YJIbTAThl U JA€JIaTh BBIBOIBL;

- YMEHHE y4acTBOBATh B y4eOHO-HCCIIEAOBATENILCKOM paboTe 1Mo OMOIOTHH, SKOJIOTUU M MEJHUIIMHE,
OpOBOIUMON Ha 0a3e LIKOJBHBIX HAay4YHBIX OOILIECTB, M IMYOJUYHO IMPEACTABIATH I0JIyYECHHbIE
pe3ybTaThl HA YUEHUYECKUX KOH(DEPEHIMSIX;

- YMEHME OIICHHBATh ITUYECKHE ACHEKThl COBPEMEHHBIX HCCIICOBAaHUM B 00JIaCTH OMOJOTUH U
MEAMLMHBI (KJIOHUPOBAHUE, UICKYCCTBEHHOE OIJI0JIOTBOPEHHE, HAIIPaBICHHOE U3MEHEHUE TeHOMa 1
CO3/1aHU€ TPAHCTEHHBIX OPraHU3MOB);

- YMEHHE OCYIIECTBIIATH OCO3HAHHBIM BBHIOOp Oynymied npodecCHOHAIBHOW NeSTETbHOCTH B
o0nact OMOJIOTHH, MEAULMHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEIILCKOTO XO3sIMCTBA, MUIIEBON
IIPOMBIIIIEHHOCTH, YIIyOJIATh MO3HABATEJIbHbIM MHTEpEC, HANpPaBICHHBIH Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOLIEH Ipodeccun U MPOJOHKEHHE OMOJIOrMYEcKOro oOpa3oBaHUS B OpraHU3alMsIX
cpeaHero npogeCCHOHAIBLHOTO M BBICIIETO 00pa30BaHMUS.

[IpenmerHble pe3yibTaThl OCBOEHMsI ydeOHoro npeamera «buonorus» B 11 Knacce HOTKHBI
OTpaxkaTh:

- c(OpMHUPOBAHHOCTh 3HAHUIl O MecTe W POJIM OHUOJIOTUM B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOJBl M PEIIEHUH SKOJOTHYECKUX MPOOJEeM YelOBEYeCTBa, a TAaKKEe B PEIIEHUH BOMPOCOB
PALMOHATILHOTO MPUPOJOIOIb30BaHUS, U B (OPMUPOBAHUU LIEHHOCTHOTO OTHOIIEHUS K MPUPOE,
00IIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHUHCKHUX U 3apyOeKHBIX YyU€HBIX-OMOJOrOB B pa3BUTHE
OuoJIoruy;

- yMEHHE BJAJCTh CHUCTEMON OMOJIOTMYECKUX 3HAHMH, KOTOpas BKIIOYAET OIpEIesICHUs |
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIAraloOIIMX OHOJOTUYECKUX TEPMHUHOB U TOHATUH (BHZ,
sKocucTema, Ouocdepa), Ouosornyeckue Teopur (dBomounoHHas Teopus Y. JlapBuHa,
CUHTEeTHUYecKas Teopus 3Boitonuu), ydeHus (A. H. CeBepuoBa — o0 myTSX M HamnpaBICHUSIX
sBomtoy, B.M. Bepnanckoro — o Ouocdepe), 3akoHsl (reHeTuueckoro paBHoBecus k. Xapau u
B. BaiinGepra, 3apopasimeBoro cxoactBa K. M. bapa), mnpaBuna (mMunumyma lO. JInbuxa,
HKOJIOTMYECKOM MUpaMUIbI SJHEPTUH ), TUTIoTe3bl (TunoTe3a «mupa PHK» V. 'unbepra);

yYMEHHE BJa/leTh OCHOBHBIMU METO/JAMU HAYyYHOTO TIO3HAHMSI, UCTOIb3yEMbIMU B OMOJIOTHYECKHX -
- HCCIIEIOBAaHUSX JKUBBIX OOBEKTOB M DSKOCHCTEM (ONHMCAaHUE, H3MEpeHHue, HabOII0JCHHUE,
HKCIIEPUMEHT), CIIOCO0AMU BBISIBIICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;

- YMEHHUE BBIIEIATh CYIIECTBEHHbIE NMPHU3HAKH: BUJOB, OMOTeOleHO30B, SKOCHCTEM U Ouocdepsl,
CTaOUITM3UPYIOIIETO, JBUKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOIO O0TOOpPA, auIoNaTpUYEcKOro U
CHUMITAaTPUYECKOTO BHUJ000pa30BaHUs, BIMAHUS JABWKYIIMX CHJI SBOJIOUMUM Ha TeHO(OHI
MOMYJISIIUY, TPUCIIOCOOIEHHOCTH OPraHM3MOB K cpefie OOWTaHUs, 4YepeJOBaHMs HaIpaBIICHUN
IBOJIIOLIMU, KPYTOBOPOTA BELIECTB U NOTOKA YHEPTUHU B SKOCUCTEMAX;

- YMEHHME YyCTAaHaBIMBATh B3aWMOCBS3M MEXJIy IpOIECCaMU 3BOJIOLUH, JBIKYIIUMHU CHIIAMU
AQHTPOIIOTe€He3a, KOMIOHEHTAMHU PA3IMYHBIX SKOCHCTEM U MPUCTIOCOOICHUAMHI K HUM OPTaHU3MOB;
YMEHHE BBISBISATh OTIIMUUTENbHbBIE MPU3HAKU KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB K Cpejie
oOuTaHus, aOMOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3E€H OPraHU3MOB B
C000I11eCTBaX, AaHTPOIIOT€HHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

- YMEHHME WHCIOJb30BaTh COOTBETCTBYIOIIME apPTryMEHThI, OHOJIOTMYECKYI0 TEPMUHOJOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA pPOJCTBA OPraHM3MOB DPAa3HBIX CHUCTEMATHYECKUX TIPYIII,
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B3aMMOCBS3M OPraHU3MOB M Cpelbl OOMTAaHMS, €IMHCTBA YEJIOBEUYECKHX pac, HEOOXOAMMOCTHU
COXPAaHEHUS MHOTOOOpa3usi BHUJOB U JKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS TMPUPOIBI U
YeJI0BEYECTBA;

- YMEHHE pelaTh OWOJIOTMYECKHE 3aJla4M, BBISBISATH MPUYMHHO-CICCTBEHHBIC CBSI3H MEXIY
UCCJIETyeMbIMU OMOJIOTMYECKUMHU IPOLIECCAaMU U SIBJICHHUSIMH, JEJIaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAHMH IOJIYUYECHHBIX PE3YJIbTATOB;

- YMEHHE BBIMOJHATH J1A00pAaTOPHBIE U MpaKTHYECKUEe padoThl, cOO0IaTh MpaBuiia Mpu padore ¢
y4eOHBIM U JTA00PaTOPHBIM 00OPYIOBAHHEM;

- YMEHHE BBIJIBUraTh TMIOTE3bI, IPOBEPATh MX SKCIEPUMEHTAIBHBIMU CPEICTBAMU, (HOPMYIHPYs
L[EJIb UCCIIEIOBAHUS, AaHAJIM3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI U JEJaTh BHIBOJIBL;

- YMEHHUE Y4acTBOBaTh B yUeOHO-UCCIIEIOBATEIBCKON paboTe 10 OMOIOTHH, SKOJIOTHH U MEIULIUHE,
NPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M MYyOJUYHO MPEICTABISTH IOTYYCHHBIE
pe3yJIbTaThl HA YYEHUYECKUX KOH(PEPEHLINAX;

- YMEHHUE OIIEHUBATH TUIIOTE3bI U TEOPUU O MPOUCXOKIACHUH KU3HHU, YEJIOBEKA U YEJIOBEUYECKUX pac,
0 MPUYMHAX, TOCJIECTBUSIX U CIIOCOOAaX MPeOTBpAIeHUs II00aIbHBIX U3MEHEHUN B buocdepe;

- YMEHHE OCYHIICCTBIISATh OCO3HAHHBIA BEIOOp Oyaymied NpoPecCHOHANBHONU EATSIBHOCTH B
o0nacTu OMOJIOTHH, DKOJIOTUH, MPUPOJOINOIb30BAHUS, MEIUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SKCTBA, MHINEBON MPOMBINIUICHHOCTH, YIIyOJSTh IMO3HABATEIBHBIN
WHTEpEC, HAIMPaBJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH MpPOQeccHH U MPOI0JKEHUE
Ounosornyeckoro o00pa3oBaHUS B OpTaHU3AIMAX CPETHEr0 NPOPECCHOHATBHOTO W  BBICIIETO
obOpazoBaHwUs.

4. TemaTtudeckoe muianupoBanue 10 kiaace

Ne HaumenoBaHue pa3aeioB u TeM nporpammbl | KosmmuectBo | Jiekrponnblii  (uugposbie)
4acoB o0pa3oBare/ibHble pecypchl
1. | Buonorus kak Hayka 1 file:///C:/Users/bBUOJIOT U1/

Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

2. | )KuBbIe CHCTEMBI ¥ UX U3yUYCHUE 2 file:///C:/Users/BUOJIOT 1S/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

3. | buomorus KiaeTKu 2 file:///C:/Users/BIOJIOT 11/
Desktop/Teremov_Petrosova
_Biologia 10 klass profilny

4 | Xumuueckas OpraHu3anus KICeTKH 10 file:///C:/Users/BUOJIOT U1/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

5 | CrpoeHue U GyHKIUHN KICTKH 8 file:///C:/Users/BUOJIOT' U5/
Desktop/Teremov_Petrosova
_Biologia 10 klass profilny

6 | OOMeH BeleCcTB U MPEBPAIICHUE SHEPTUH B 9 file://IC:/Users/BUOJIOT U/
KIIETKE Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

7 | HacnencrBeHnHas unpopMaius u 9 file://IC:/Users/BUOJIOT 1A/
peanu3aius e€ B KJIeTKe Desktop/Teremov_Petrosova
_Biologia 10 klass profilny

8 | JKu3HEHHBIN LUK KIETKH 6 file:///C:/Users/BIOJIOT' 11/

Desktop/Teremov_Petrosova
_Biologia_10_klass_profilny

9 | CtpocHre U PyHKIIUH OPraHU3MOB 17 file://IC:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia_10 Kklass_profilny

10 | Pa3mHOXXEHHE U pa3BUTUE OPraHHU3MOB 8 file:///C:/Users/BUOJIOT U/
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Desktop/Teremov_Petrosova
_Biologia 10 Kklass profilny

11 | I'eHeTuka — HayKa O HACJCJICTBEHHOCTH H 2 file:///C:/Users/BUOJIOT U/
HM3MEHYHUBOCTH OPIaHU3MOB. Desktop/Teremov_Petrosova
_Biologia_10_klass_profilny
12 | 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 file://IC:/Users/BUOJIOT 1A/
Desktop/Teremov_Petrosova
_Biologia 10 Kklass profilny
13 | 3aKkOHOMEPHOCTH H3MEHYHUBOCTH 6 file:///C:/Users/BUOJIOT U1/
Desktop/Teremov_Petrosova
_Biologia_10_klass_profilny
14 | I'eHeruka yenoBeKa 3 file:///C:/Users/BUOJIOT 151/
Desktop/Teremov_Petrosova
_Biologia 10 Kklass profilny
15. | Cenekuus OpraHu3MOB 4 file://IC:/Users/BUOJIOT U1/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
16 | BHOTEXHOJIOTUSA ¥ CHHTETUYECKast OUOIOTHS 4 file:///C:/Users/BUOJIOT 51/
Desktop/Teremov_Petrosova
_Biologia 10 Kklass profilny
17 | IloBTOpEHUE 1 file:///C:/Users/BUOJIOT 51/
Desktop/Teremov_Petrosova
_Biologia 10 Kklass profilny
O01mee KOJIMYECTBO YaCOB 102
Temaruveckoe mianuposanue 11 kiaace
Ne HaumenoBanme pazaesioB u Tem nporpammsl | KonnvyectBo | DaexTpoHHBII (1dpoBbIe)
4aCcoB o0pa3oBaTeibHbIe PeCypPChbl
2.| 3apoxieHue W Pa3BUTHE DBOJFOIIMOHHBIX 4 Teremov Petrosova Biologia
MIPEJICTABJICHUIA B OMOJIOTHU 11 klass Profilny uroven.p
df
2. Mukpo3BoronHs 1 e€ pe3yabTaThl 14 Teremov_Petrosova Biologia
11 Klass_Profilny uroven.p
df
3. MakposBomronus 1 e€ pe3yabTaThl 6 Teremov_Petrosova_Biologia
11 Klass_Profilny uroven.p
df
4 [MpoucxoxaeHWe W pa3BUTHE KU3HU Ha 15 Teremov_Petrosova_Biologia
3emite 11 klass Profilny_uroven.p
df
5 [TpoucxosxaeHne yenoBeka — aHTPOIIOTEHE3. 10 Teremov_Petrosova Biologia
11 Klass_Profilny uroven.p
df
6 DKOJIOTHsl — HayKa O B3aWMOOTHOIICHUSIX 3 Teremov_Petrosova_Biologia
OpPTraHU3MOB U Ha/IOPTaHU3MEHHBIX CUCTEM C 11 klass Profilny_uroven.p
OKPYKarOIICeH CPEJIOM. df
7 OpraHu3Mmebl 1 cpejia OOUTaHHS 9 Teremov_Petrosova_Biologia
11 klass Profilny_uroven.p
df
8 DKOJOTHUs BUAOB U TOIMYJISIIAN 9 Teremov_Petrosova_Biologia

11 klass Profilny uroven.p



file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
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df
9 DKOJIOTUS ~ COOOIIECTB.  DKOJIOTMYECKHE 12 Teremov_Petrosova_Biologia
CUCTEMBI. 11 klass Profilny uroven.p
df
10 buocdepa — rinobanbHas SKocucTemMa 6 Teremov_Petrosova_Biologia
11 klass Profilny uroven.p
df
11 | YesoBek u OKpyKaroIas cpea 6 Teremov_Petrosova_Biologia
11 klass Profilny uroven.p
df
12 | IloBTOpeHHE 8 Teremov_Petrosova Biologia
11 klass Profilny uroven.p
df
O0111ee KOJIUYECTBO YaCOB 102



file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
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