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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no yueOHOMY TipeameTty "buosorusa" (manee - OMOIOTHS) Ha YPOBHE CPEIHETO
obmiero obpazoBaHus pa3paborana Ha ocHoBe DenmepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3
«0O06 ob6pazoanuu B Poccuiickoit @eneparnuny, PI'OC COO, Konneniuu npenogaBadus yueOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (eaepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

Yueonsiii mpeamet «buonorus» yriayonéanoro ypoHs uzydeHus (10—11 kmaccer) siiasiercs
OJIHUM U3 KOMIIOHEHTOB IpEeAMETHON obmactu «EcrecTBeHHO-HAay4Hble IpeameTsl». CoriacHo
nonoxxeHussM @I'OC COO npoduinbHbIe YydeOHBIC TPEAMETHI, H3y4aeMble Ha YIIIYOJIEHHOM YPOBHE,
SBIIIIOTCS criocoOoMm nuddepenimanuy o0ydeHUsT Ha YPOBHE CPEAHET0 O0IIero oOpa3oBaHUs U
MpHU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
npoeCCUOHATBLHBIM U BBICIIMM O0pa3zoBaHMeM. B TO ke BpeMms KaKIbli M3 ITHX Y4eOHBIX
MpEeIMETOB JO/KEH OBITh OpPHEHTUPOBAaH HA MPUOPUTETHOE pelieHue o0pa3oBaTeNbHBIX,
BOCIIUTATENbHBIX M PA3BHBAIOIINX 33/a4, CBS3aHHBIX C NpOQOpHEHTAIHel OOydJaromMXCcs |
CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOW 00JacTH Hay4yHOTO 3HAHUS, CBSI3AHHOTO ¢ OMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEMN, IICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueObHomy mpenmety "buonorus" na€r mpeincraBieHHe O LENH M 3a1adax
u3ydeHus: yaeOHoro npeamera «buoJorus» Ha yriyOJIEHHOM YpOBHE, ONpeneNseT 00s3aTelbHOe
(MHBapUaHTHOE) TMPEAMETHOE COJepXKaHhe, €ro CTPYKTypUpOBaHUE IO pa3ielaM U TeMmaw,
pacripenieieHue 1o KjaccaM, peKOMEHIYeT MOCIeI0BATeIbHOCT U3yYeHHs y4eOHOro Marepuania ¢
y4€TOM MEXMIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOTHMKH Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobOeHHOCTeH 00yuaromumxcs. B mporpamMe o 61ooruu pearn3oBaH MPHHLIUI IIPEEMCTBEHHOCTH
C u3y4yeHHeM OHOJIOTMM Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHus, Onarogaps demy
MIPOCMaTPUBAETCA HAIIPABICHHOCTb Ha TMOCJIEIYyIOllee pa3BUTHE OMOJOTMYECKUX 3HAHUM,
OPUEHTHUPOBAHHBIX Ha (HOPMHUpPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IKOJIOTHUYECKOTO
MBIIIEHUS], TPEJICTABICHUI O 3I0pOBOM 00pa3e ’KU3HM, HA BOCIUTaHHE OEPEKHOIO OTHOILEHUS K
OKpyXarollel MpUpoAHON cpene. B mporpamme mo OMONOTMM TakKe MOKa3aHbl BO3MOXHOCTH
yuebHoro mnpenmera «buonorus» B peanuzanuu TpeboBanuit GI'OC COO x mnmaHUpyeMbIM
JTUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3yibTaraM oOyueHus U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOM JEATENILHOCTH OOYy4arolUuXcsi 10 OCBOCHHIO
cojiep KaHusl OMOJIOTYECKOT0 00pa30BaHUs Ha YPOBHE CpPEeIHEro 0011ero oopa3zoBaHusl.

VYuebnsbiii npeaMer «buonorus» Ha ypOBHE CpeaHero ooOmiero oOpa3oBaHHS 3aBEpIIACT
Ouosoruuyeckoe oOpa3oBaHHE B IIKOJE U OPUEHTUPOBAH HA PACHIMPEHUE U YTIIyOleHUE 3HAHUUN
00y4aroluXxcst 0 XKUBOM MPUPOE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHON OMOJIOTHH, SMOPUOJIOTUN
1 OMOJIOTHH Pa3BUTHUS, TCHETUKHU, CENIEKIINH, OMOTEXHOIOTHH, YBOJIIOIIMOHHOTO YUEHUS U KOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriyOJI€eHHOM YpPOBHE OPHUEHTHPOBAHO Ha
MOJITOTOBKY OOYYarOIUXCsl K MOCIEAYIOUIEMY MMOJTy4YeHUI0 OMOJIOTHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusix CpeaHero mnpodeccuoHalIbHOTO oOpa3zoBaHusi. (OCHOBY €ro coJepKaHus
COCTaBJISIET CHUCTeMa OWMOJOTHMYECKHX 3HAHWM, TMONYYCHHBIX TMPU H3YYCHHH OOYyUYaIOUUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUECKUX pa3/ie]loB OWMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kmaccax 3Tu 3HaHHS MOTYYarOT pa3BUTHE. Tak, pacHIMpeHbl U yrIyOJIeHbI
OMOJIOTHUYECKHE 3HAHUS O PACTCHHSX, )KUBOTHBIX, Tpubax, OaKTepHsIX, OpraHu3Me YeoBeKa, 00X
3aKOHOMEPHOCTSIX KH3HH, JOMOJHUTEIHHO BKIIOYCHBI OMOJIOTMYECKUE CBEIEHUS MPUKIIATHOTO U
MTOMCKOBOT'O XapaKTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KAaK OPHUEHTUPBI IS IOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTETpalys OUOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOITUMU
3HAHUSAMHU, [OJIYyUEHHBIMH OOYyYalolMMHUCA TPU U3y4eHUU (U3HKH, XUMUHU, Teorpaduu U
MaTeMaTUKH.

CtpykTypa mporpaMmbl 10 y4deOHOMYy mpenmery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII W SBONIONHOHHBIA TOAXOABl K HW3ydeHHIO Owosnoruu. CormacHO WM, H3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEpHBIE ISl KUBBIX CHUCTEM Pa3HOIO YPOBHS OpraHU3allvu,
HBOJIIOIIMH OPTAaHMYECKOTO MHpa Ha 3eMiie, COXpaHEHHUs OMOJOTHYECKOr0 pa3sHOOOpa3us TIAHETHI.
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Tak, B 10 kiacce u3y4aroTcss OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOW OHOJIOTHH, SMOPHUOJIOTUU U
OMOJIOTMM pPa3BUTHUS, TEHETUKH U CEJeKIUU, OMOTEXHOJOTHMH U CHHTETHYECKOH Ouooruwu,
aKTyalU3UPYIOTCS 3HAaHUS OO0y4arommxcs MO OOTaHWKE, 300JIOTUM, AaHATOMHH, (PUINOJIIOTUN
yenoBeka. B 11 krnacce u3ydaroTcs SBOJIIOLMOHHOE YYEHHE, OCHOBBI JKOJOTMM M YYEHHE O
ouocdepe.

VYueOupiii mnpeamer «buonorus» mnpus3BaH 00€CHEYUTh OCBOEHUE O00YyYarOIIMMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJICH, IPUHLMIIOB U MPABHJI, JIEKAIIUX B OCHOBE COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, 3HAHUH O CTPOCHHHM, MHOrooOpa3uu U OCOOEHHOCTAX
KJIETKH, OpraHu3Ma, IMOMYJISALUH, OWOIEHO3a, HSKOCHUCTEMBbI, O BBIJAIOMIUXCS HAYYHBIX
JOCTUKEHHSIX, COBPEMEHHBIX HCCIIEOBAHUIX B OMOJIOTUH, MPUKIIAJHBIX aCMeKTaX OMOJIOrHYeCKUX
3HaHMU. Jlyig pa3BUTUS U NOAJEP)KAaHUS HHTEpeca oOydaroluxcsi K OHOJOrMu Hapsaay co
3HAYUTENIBHBIM 00BEMOM TEOPETHUYECKOI0 MaTepHalia B COJEp>KaHUU MPOTrpaMMbI MO OHOJOTUU
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPWMEH CTAHOBJICHUS M PA3BUTHUS TOW HIJIM MHOW 00JacTH
OMOJIOTHH, BKJIQJIOM OTEUECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEIICHUE BaKHEHIINUX
OMOJIOTMYECKHUX M SKOJOTHYCCKHUX TPOOIIeM.

Lenp uzyuyenus: ydeObHoro npenmera «buonorus» Ha yriyOlEHHOM YPOBHE — OBIAJCHUE
00y4aroIUMUCS 3HAHUSIMUA O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3alluH )KUBBIX CHCTEM Pa3HOTO
paHra u mOpUOOpeTeHHWE YMEHUW UCIOIb30BaTh JTH 3HAHHS B (OPMUPOBAHWU HHTEpeca K
onpenenéHHol o0macTi MPoPecCHOHATBHON JESITELHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K
BBIOOPY yueOHOT0 3aBe/IeHUs AJIsl MPOJOHKEHUS OMOJIOTHYECKOro 00pa3oBaHusl.

Joctuxenue 1enu uM3ydeHus ydeOHoro mpenmera «buonorus» Ha yriiyOJ€HHOM YpOBHE
o0ecrieunBaeTcs peleHueM CIeAyoIunX 3a1ay:

- OCBOGHHE OOYyYalOIIMMHCS CHCTEMbl OHOJIOTHYECKHMX 3HAHUNU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHsIX, KOHIENUUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBUIiaXx,
COCTaBJISIOUINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApTUHY MHUpPaA; O CTPOCHHH, MHOT0OOpa3uu
U OCOOCHHOCTAX OHMOJOIMYECKMX CHUCTeM (KJIEeTKa, OpraHu3M, MOMYJALHs, BHJ, OHOTr€OIeHO3,
ouocdepa); 0 BBIIAIOMIMXCS OTKPHITUSIX U COBPEMEHHBIX HCCIIE0BAaHUAX B OMOJIOTHH;

- O3HaKoOMJIeHHMe  OO0ydJalouMxcs ¢  MEeTOJaMM  IO3HaHUs ~ JKMBOM  NIpPUpPOABL:
UCCIIEIOBATEIbCKUMHU METOJaMU OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOM Ouosioruu,
SMOPHOJIOTUN U OMOJIOTUU PAa3BUTUSA, TE€HETHUKU M CEJEKIUH, OMOTEXHOJOTMH M CHHTETHYECKOMN
OMOJIOTHH, TTaJIEOHTOJIOTUH, YKOJIOTHUH); METOJIAMU CaMOCTOSITENIbHOTO ITPOBEEHUS OMOIOTMUYECKUX
ucciesioBaHuii B jabopaTtopuM M B mpuponae (HaOMOAEHHWE, HW3MEpEeHHUe, HKCIEPUMEHT,
MOJICJIUPOBAHUE);

- OBJIQJICHHE OOYYAIOIMMUCS YMEHHUSMHU: CAMOCTOSITENIbHO HAaXOJUTh, aHAJIU3UPOBATh U
HCIIOJIb30BaTh OMOJIOTMYECKYI0 MH(OpMAIMIO; MOJIb30BAThCSI OMOJOTMYECKOW TEPMUHOJIOTHEN U
CHUMBOJIMKOH; YCTaHABIUBATh CBSI3b MEXKIY Pa3BUTHEM OMOJIOTUHU M COLIMATBHO-I)KOHOMHUYECKUMH U
HKOJIOTMYECKUMHU TMpoOJeMaMH 4YeJIOBEUECTBA; OLEHUBATh IMOCIEACTBHUS CBOEH AESITEIbHOCTU IO
OTHOLICHHIO K OKPY)Xalollel MpUpOTHOW cpeae, COOCTBEHHOMY 3J0POBBIO M 37J0POBBIO
OKpY)KaIOIIKUX Jtofiel; OOOCHOBBIBaTH W COONIOAATH Mepbl NPOGUIAKTUKHA HH(GEKIHMOHHBIX
3a0oJeBaHU, TNpaBWiIa TOBEIACHUS B MpUpoJe U oOecrneyeHHs Oe30MacHOCTH COOCTBEHHOU
KHU3HEICSITENIbHOCTY B YpPE3BbIUAHHBIX CHUTYyallUsX MPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPHITHA B 00J1aCTH OHOJIOTHH;

- pa3BUTHE y OOYYaIOIIUXCSl MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpolecce
3HaKOMCTBA C BBLIAIOLUIMMHCA OTKPBITUSIMH U COBPEMEHHBIMH MCCIIEJOBAHUSIMH B OHOJIOTHH,
pelaeMbIMi €10 TMpoOJiieMaMu, METOOJOTHEell OHOJIOTUYECKOTO HCCIeA0BaHUs, MPOBEACHUS
HKCHEPUMEHTAIbHBIX  HCCIEOBAHUN, peIIeHUs OWOJNOTMYECKUX  3ajad, MOJEIHPOBAHUS
OMOJIOTHYECKNX 0OBEKTOB U TIPOIIECCOB;

- BOCHIUTAHUE y O0YYalOIMXCs IEHHOCTHOTO OTHOIIEHUS K >KUBOW NMPHPOJE B LIEJIOM U K
OTHENbHBIM €€ Oo0BbeKTaM U SBICHHUSAM; (QOPMHUPOBAHUE OSKOJOTHYECKOM, TIE€HETHUECKON



IPaMOTHOCTH, OOINeH KyJIbTyphl TOBEAEHUS B NPHUPOJIE; HWHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUI;

- IprOOpeTeHne 00YJIAIOIIMMHUCS KOMIIETCHTHOCTH B PAllMOHAIIEHOM MPHUPOIONOIBE30BAHUN
(coburoieHue mpaBuIl OBEJEHUS B IPUPOJIE, OXPaHbI BUJIOB, SKOCUCTEM, OHOCc(hepbl), COXpaHEHUU
COOCTBEHHOTO 370POBbS M 3A0POBBS OKPYXKAIOIUX JItOJeH (coOmromeHuss Mep NpOQPHIaKTUKU
3a0oneBaHui, oOecrieueHne O€30MaCHOCTU KHU3HEACSITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUAX
MPUPOJTHOTO UM TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUS OMOJOTHYCCKHX 3HAHUNA H
YMEHUI B IOBCETHEBHOW KU3HH;

- CO3[aHME YCJIOBUH MJIi OCO3HAaHHOTO BBIOOpPAa OOYYAIOIIUMHCS HWHIMBUAYATbHOU
0o0pa3oBaTeNbHOM  TPAaeKTOPUU,  CIOCOOCTBYIOIIEH  MOCIEAyIoLEeMy  MNpodecCHOHATLHOMY
CaMOOTIPE/ICIICHUI0, B COOTBETCTBUU C MHIUBUIYaTbHBIMUA HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OOmiee 4YKMCIO 4YacoB, OTBEACHHBIX Ha H3y4YeHHE OWOJOTMH Ha YIIyOJIEHHOM YpPOBHE
cpeanero obmero oopazoBanusi, cocraBiser 204 vaca: B 10 kimacce — 102 gaca (3 yaca B Heneno), B
11 kimacce — 102 yaca (3 yaca B HeJEINiO).

OT60p OpraHU3aIMOHHBIX (OPM, METOJIOB U CPEJICTB O0yUEHUSI OMOJIOTHH OCYIIECTBIISICTCS
c y4€ToM crnenu(puKd ero CoJep>KaHus U HAMpPaBICHHOCTH Ha MPOJOJDKEHHE OUOJIIOTHYECKOTO
00pa3oBaHMs B OPTaHU3ALUAX CPETHETO MPOPECCHOHATHLHOTO M BBICIIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM YCIOBUEM MpPH OOYYeHMHM OHOJOTMU Ha YriayOJIEHHOM YpPOBHE SIBIISETCS
MpOBeJIcHUE JTabOpaTOPHBIX M TMPAaKTHYEeCKHX paboT. B mporpamMme CoOnepKUTCS IepeueHb
1abopaToOpHBIX M MpakTHUYeCcKux padoT. JlabopaTopHbie M MpakTHUYECKHE pabOThl OLICHUBAIOTCS B
3aBHCUMOCTH OT LIeJIel | 3a/1a4 ypoka. JlJabopaTopHble M IpaKTUYECKHe paOdOThI, TPOBOIUMBIE IS
YCBOGHHUS YYalIMMHCS HOBBIX 3HAaHHM M MPHUEMOB Y4€OHOW NEATEIBHOCTH, ISl WIUTIOCTPAllUU U
CHCTEMaTH3allii W3YYEeHHOTO Marepuana He oleHuBaroTcsa. Ecim pabora mMpoBOAMTCS € LENBIO
3aKpeIICHUS U MPOBEPKH 3HAHUNM M YMEHHMM y4yalluxcsi, OHa OIICHUBAETCS 00s13aTEIbHO U OTMETKa
BBICTABIIICTCS B XKypHAIL.

Takxe ydacThe OoOydaroIIMXCsl B BBIOJHEHUU MPOEKTHBIX M Y4eOHO-HCCIEI0BATEIHCKUX
paboT, TeMaTHKa KOTOPBIX OIpPEIENSeTCS YYUTEeNIeM Ha OCHOBE HWMEIOIIUXCS MaTepHallbHO-
TEXHHUUYECKHUX PECypCOB H MECTHBIX IPUPOIHBIX YCIOBHIA.

BocnurarenbHbiil noteHman npeaMera «brosorusy peanusyercs yepes:

- ¢dopMupoBaHHE TPEACTABICHUS y OOYUYaAIOUIMXCS IEIOCTHONM KAapTHUHBI OKPYXKAIOIIETO
MUpa,

- MpUBJICUCHUE BHUMAHHUS OOYy4arONMXCA K IIEHHOCTHOMY acIleKTy M3ydaeMbIX Ha ypOKe
SIBJICHUH, OPTaHU3AIMI0 UX PabOTHI C MOTy4yaeMol Ha ypoke uHdopmaiumei;

- BOCNUTaHWE  HPABCTBEHHBIX  OICHOK, B3IJIS/IOB,  NPEJICTABICHUM,  CUCTEMBI
MHPOBO33PEHUYECKUX MOHSATHIA;

- TBOPUYECKYIO aKTUBHOCTH Y4aIIETrOCs;

- aKTHUBHYIO MBICITUTEIIBHYIO pPa00Ty BOOOpaKEHUS, CAMOCTOSATEIHHOCTH, HHUIIMATHBHOCTH,

- pa3BUTHE MOTPEOHOCTH HEMPEPHIBHO MO3HABATh M TBOPUYECKU MCIOIL30BATh MOTYyYCHHBIE
3HAaHUA B CBOEU NESITEILHOCTH.

OCHOBHBIMH  COCTABJIIFOIIIMMU 00Opa30BaTENLHOTO MpoIlecca B Kypce U3ydeHHUs: OUOIoruu
SBIISTIOTCS: TEXHOJIOTHSI TPOOJIEMHOTO JHMajora Ha JTale HW3ydeHHs: HOBOTO Marepuaija u
TEXHOJIOTUSI OIICHUBAHUS 00pa30BaTENbHBIX JOCTHKEHUN (y4eOHBIX YCIIEXOB), TEXHOJIOTHS
poOJIeMHOTO Auanora (MoOyKIAIMUA U TTOABOISIINN TAAJIOT) U OpraHu3anus paboThl B MaJIbIX
rpynmax, MeTOJ 3allUThl MPOEKTOB, YKCKYPCUH, KOH(GEPEHIIUHU, NeJIO0Bas Urpa, MPAKTUKYMBI;
YpPOKH KOHTpPOJIS; CO3JAaHHUE TMPE3EHTAlMil, a TaKKe WCIOJIb30BAHUE Ha YpPOKax DSJIEMEHTOB
TEXHOJIOTUU TIPOAYKTUBHOTO YTEHHUS, TPOMYKTUBHBIC 3a/JlaHus Y4YeOHWKA, HAICJICHHBIC Ha:
OCO3HaHHE POJIM >KM3HH; PACCMOTPEHHE OMOJIOTMYECKHUX MPOILIECCOB B PA3BUTHUU; UCIOIB30BaHUE
OMOJIOTMYECKUX 3HAHUHN B OBITY; OOBSICHITH MUP C TOUKH 3pEHHUS OHOJIOTHH.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

CopepxaHue IporpaMMbl, BBIJIEIIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY I'OCY1apCTBEHHON
uroroBoi arrectaruu (I'NMA).

Tema 1. Buosnorus kak Hayka

CoBpemenHasi Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BUTHsS OHOJOTHH.
buonornyeckue Hayku M u3ydaemble UMH TpoOiembl. DyHIaMeHTanbHbIC, NPUKIATHBIE U
MTOMCKOBBIC HAyYHBIE UCCIIEIOBAHUS B OMOJIOTUH.

3HayeHue OuoNOrMU B (POPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO - HAYYHOH KapTHHBI
mupa. [Ipodeccun, cBa3annble ¢ Ouonorueil. 3HaueHne OMOJIOTUU B MPAKTHUUECKON AESITENTbHOCTU
YEJIOBEKA: MEJULIMHE, CEIIbCKOM X0351CTBE, IPOMBIIUICHHOCTH, OXPaHE IIPUPOIBI.

JdeMoHcTpannmn

[Toptpetsr: Apucrorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. dapsun, VY. 'apseid, .
Mennens, B. U. Bepnanckuii, Y. I1. [1aBnos, 1. . Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsA3b OMOJOIMM € APYIMMHM Haykamuy», «CucreMa OMOJIOTHMYECKUX
HAyK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

KuBble cuctemsbl Kak mpeamer u3ydeHus Ouosiornu. CBONCTBA UBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTb, CIIOAKHOCTb U YHOPSIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOPIraHU3allHsl, CAMOBOCIIPOU3BEICHHE, Pa3IpaKUMOCTh, U3MEHUYUBOCTh, POCT H
pa3BUTHE.

YpOBHM OpraHu3ani  KUBBIX CHCTEM: MOJICKYJISIPHBIM, KIJIETOYHBIA, TKAHEBBIN,
OpraHU3MEHHbIH, MONMYISIMOHHO-BUI0BON, SKOCUCTEMHBIN (OHMOreoneHOTHUECKHi), GMOChEepHBI.
[Ipoueccel, mpoucxosimye B )KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH KUBOTO. JK13HB Kak ¢opma
CylLlecTBOBaHMs Marepuu. Hayku, u3yuaromniyie )KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3aliy.

N3yuenue >xuBBIX cucteM. Metoasl Oumosiormdeckoil Hayku. HaOmromenue, w3mepeHwue,
JKCIIEPUMEHT, CUCTeMaTu3alus, MetaaHanus. [loHsaTre o 3aBUCMMON U HE3aBUCUMOM IEPEMEHHOM.
[InanupoBanue skcnepumenTta. IlocranoBka u mposepka rumnore3. Hynesas runoresa. Ilonsrue
BBIOOpKH U €€ J0CTOBepHOCTh. Pa3bpoc B Ouonormueckux gaHHbIX. OILlEHKa JIOCTOBEPHOCTH
IIOJIyYEHHBIX PE3yJbTaToB. [IpuuMHBI MCKaKEHMsS pe3yiabTaToOB J3KcnepumeHTa. [lonAtne
CTaTUCTUYECKOI'O TECTA.

JleMoOHCTpPaLun

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU KHU3HH», «DBHOIOTHYECKHE CUCTEMBIY,
«CBOMCTBA JXKMBOW MaTepumn», «YpPOBHU OPraHHU3alMU XKUBOM NPHUPOABD, «CTPOECHHE KWBOTHOM
KIETKW», «TKaHM )KUBOTHBIX», «CHCTEMBI OPraHOB UYEIOBEYECKOT0 OpraHu3May, «bnoreoneHosy,
«buocdepay, «MeToIbl U3YUIECHHS )KHBOU MPUPOIBI».

Ob6opynoBanue: nabopaTopHoe 000pYyJOBaHUE ISl POBENEHUS HAOIIOIEHUH, U3MEPEHUH,
9KCIIEPUMEHTOB.

Tema 3. buosnorus KjieTrku

Knetka — cTpykTypHO-(DyHKIIMOHANIbHAS €AMHMIIA KUBOTO. VCTOpHSI OTKpBITHUS KIIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeToapl MOJIEKYJISIPHOH W KJIETOYHOW OMOJOTMM: MHUKPOCKONHUS, Xpomarorpadus,
anekTpodope3,  METON  MEUEHBIX  aroMoB, auddepeHnmanibHOe — EHTpU]yrupoBaHume,
KyJIbTUBUPOBaHHUE KIETOK. M3yuenue @OUKCUPOBAHHBIX KAEeMOK. DICKTPOHHAs MHUKPOCKOIIHS.
Kounghoxanvnas muxpockonus. Bumanvnoe (npusicuznennoe) uzyyenue Kiemox.

JleMoHCTpanuu



IToptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmumpl U cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIA MHUKpPOCKOI», «McTopus
pa3BUTHS METOJI0B MUKPOCKOIIUN».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKpPOIpPENapaTbl PacTUTEIbHBIX, >KMBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckass padora 1 «/I3ydeHue MeTOMOB KJIETOYHOM Omojoruu (Xpomatorpadmusi,
anekTpodopes, nuddepenunanpHoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTAaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMHUKPOAJIEMEHTHL. Boma u €€ poib
KaK pacTBOPUTENs, pEareHTa, Yy4yacTUE B CTPYKTYpUPOBAHUU KIETKH, TEILIOPETYJIALIHNH.
MuHepabHbI€ BEIIECTBA KIETKH, UX OMoJoruyeckast pojib. Poiib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonormdyeckne noaumepsl. beiaku. AMUHOKHCIOTHBIN
cocraB 0enkoB. CTpyKTypbl OenkoBoi MoseKyibl. IlepBuunas cTpykrypa Oenka, nenTuHas CBA3b.
Bropuunasi, TpeTuuHas, deTBepTHuYHAas CTPyKTypbl. [lenarypauus. CBoiicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKuu 6emKoB. [lpuonoi.

YrneBoabl. MoHOcaxapuabl, JUcaxapyabl, OMrocaxapuibl U nonucaxapuabl. OOmuii mian
CTpoeHUs U (PU3UKO-XMMHUYECKHE CBOMCTBA YIIIeBOAOB. bronornueckue yHKIMH yTI€BOIOB.

Jlunuae!. IMuapodunbHO-THIPOPOOHBIE CBOWCTBA. Knaccudukamnms JIMITUIOB.
Tpurnuuepunsl, Goconumuasl, BOCKH, cTepouabl. buonornueckne ¢yHkuumu aunuaoB. OOmue
CBOMCTBa OMOJOrMYECKHMX MeMOpaH — TeKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kuciorsl. JJTHK u PHK. Crpoenune HyknenHoBbIX kucioT. Hykieoruusl.
[Mpunuun xommiemeHnTapHoctu. IIpaBuno Yaprapda. Crpykrypa JHK — nBoitnas cnupans.
Mecronaxoxaenue u 6nonorndyeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B moiiekyiae AT®. buonornueckue
¢ynkuun  AT®. BoccraHOBIEHHbIE IEPEHOCYMKH, MX (GYHKUMM B KJeTke. [Ipyeue
nykneosuompughocpamol (HT®). CexBenunpoBanue JJHK. Memoow: cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHast Ouosiorus: OMOXMMHUYECKHE M OMOPHU3NYECKHE MCCIEAO0BaHUS COCTaBa U
IIPOCTPAHCTBEHHOU CTPYKTYpbl OMOMoJIeKyl. Modenuposanue cmpykmypol U QQYHKYui GUOMONEK)
u ux komniekcos. Komnvromephulil Ousaiin u opeanuyeckuil cunmes OUOMOIEKY U UX HENPUPOOHbLIX
aHanozoe.

JleMoHCTpaL U

[Hoprpetsr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknmun, ®@. Canrep, C.
[Ipy3unep.

Juarpammsl:  «PacmpeneneHre XMMHYECKHX DJIEMEHTOB B HEKMBOM  IIPHUPOJE»,
«Pacnpenenenne XUMUYECKUX IEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuubl u cxemsbl: «llepmoguueckas TabiaMIa XUMHUECKUX 3JEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJABI», «BemiectBa B cocTaBe OpraHu3moB», «CTpoeHHE MOJIEKYJIbl Oenkay,
«CTpyKTyphl O€IKOBOH MOJIEKYNbl», «CTpOEHHE MOJEKYJ YIiIeBOAOB», «CTpoeHHE MOJIEKYI
nunuaoBY, «HykinenHoBbie KUCIOTh, «CTpoeHue MoJieKyisl ATDy.

Ob6opynoBaHue: XMMUYECKas Mocyia 1 000py10BaHHE.

Jladoparopnasi padora 1 «<O6Hapy)eHUE OCIKOB C ITOMOIIBIO KAU€CTBEHHBIX PEAKIIHI.

JlabopaTopnasi padora 2 «lccrnenoBanne HyKJIE€MHOBBIX KHCIIOT, BBIACIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u QyHKIMH KIETKH

Tunsl KJIETOK: 3yKapuoTHdeckas W mnpokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHBIE
00pa30BaHMsI KIETKH.



Crpoenue npokaproTHueckon kineTku. Kierounas crenka Oakrepuit u apxeit. OcobeHHOCTH
CTPOEHUS TeTepoTpo(HOI 1 aBTOTPO(PHOM MPOKAPUOTUUECKUX KJIETOK. MecTO M poJib IPOKAPUOT B
OuoIIeHO3aX.

Crpoenne u (GyHKIHOHUPOBAHUE dyKapHOTHUecKoW kieTku. Ilna3zmarmueckas memOpaHa
(mmasmanemma). CTpykTypa IUIa3MaTH4ecKoil MeMOpaHbl. TpaHCIIOPT  BEHIECTB  uepe3
IJIa3MaTHYECKyl0 MeMmOpaHy: mnaccuBHbBIM (auddy3us, obneruéHnas auddysus), aKTHUBHBIA
(mepBUYHBIA M BTOPUYHBIM aKTHBHBIM TpaHcropT). [lomynponunaemocts meMOpanbl. Pabota
HaTpUI-KaJIMeBOro Hacoca. DHIOLMTO3: MUHOLMTO3, (haronuTo3. Dk3omuro3. Kieroynas creHka.
CrpykTypa 1 GyHKINU KIETOYHOU CTEHKU PACTCHHMA, TPHOOB.

[utomnazma. I[uto3onb. Llutockener. JIBuwkeHue uurtoriasmbl. OpraHouzibl KIETKH.
OpHoMeMOpaHHBIE OpPTaHOUABI KJIETKH: 3Hjomasmarudeckas ceth (OIIC), ammapar ['onbmxw,
JM30COMBI, MX CTpoeHHe M (yHKIMHU. B3auMMOCBS3b OAHOMEMOpPAHHBIX OPraHOMJOB KIIETKH.
CrpoeHue TpaHyIsIpHOTO peTukynyMma. Mexanusm Hanpaénenus 6eakos 6 OIIC. Cunres
pactBopuMbIX  OenkoB.  CuHTe3  KIETOYHbIX  MeMOpaH. [mankuit  (arpaHyJsisipHbIl)
SHIOIIIA3MaTHUECKU peTukynyM. CekperopHast ¢yHkuus ammapara [ombmxu. Moougurkayus
benxoe 6 annapame I onvoocu. Copmuposka 6enkos ¢ annapame I 01b0xcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyoisn pacturensHbIX KieToK. Kierounstii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMJIbl KJIETKU: MHMTOXOHIPHUH, IIacTUAbL. [Ipoucxodicoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). CrpoeHue u
GyHKIMH MUTOXOHApUM u mactuf. IlepBuuHble, BTOPUYHBIE U  CJIOXHBIE IUIACTH]IBI
(OTOCHHTE3UPYIONTUX FYKAPHUOT. XIIOPOTUIACTHI, XPOMOILTACTHI, JICHKOIUIACTHI BHICIIUX PACTCHHM.

HememOpannble opraHouabl kieTku CTpoeHue W (QyHKIUM HEeMEeMOpPaHHBIX OpPraHOMI0B
KiIeTku. PuGocombl.  [lpomeosxcymounvie  unamenmol.  MukpoduiaMeHTbl.  AKmuHogvle
Mukpoghunamenmol. MBbIIEUHbIE KIETKU. AKMUHOBblEe KOMNOHEHMbl HEMbIUEUHbIX KIEMOK.
Muxkporpybouku. Knerounsii uentp. CrpoeHue U JBWKEHHE HKIYTUKOB U  PECHHYEK.
MuxkpoTpyOouku 1utoruiasMel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguramenmamu u
muxpompyboukamu. Momophvie 6enxu.

Anpo. Obonouka sapa, XpOMaTHH, KapuoriazMma, SApPbIIMIKA, UX CTPOCHUE M (DYHKIUH.
S nepHsliii 6enkoBbIil MaTpukc. [IpocTpaHcTBEHHOE pacooKEHUE XPOMOCOM B HHTEP(PA3ZHOM sJIpe.
Dyxpomamun u cemepoxpomamun. benku XxpoMatuHa — TUCTOHBL. JJuHamuka s0epHotl 000104KU 6
mumo3se. Hoepuwlii mpancnopm.

Knerounsle  BkmtoueHMs.  CpaBHUTENbHAs  XapaKTEpUCTHUKAa  KJIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabnuubl v cxembl: «CTpOEHUE SyKapUOTUIECKOH KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHHe pacTUTENbHON  KIeTKn», «CTpoeHue MHUTOXOHApUm», <«Snpo», «CtpoeHue
IIPOKAPUOTHUYECKOM KIIETKHY.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIpPENapaTbl pPacTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

IIpakTuyeckas padora 2 «/3ydyeHue CBOMCTB KJIIETOUHON MeEMOpaHbI».

JlabopaTopnas pabora 3 «/ccrenoBanue mia3mMonusa U JEIUIa3MOJIU3a B PACTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora 3 «3yueHne IBMKEHUS IUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX.

JlaGoparopHas padora 4 «3yueHue cTpoeHUs KIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 6. O0MeH BeliecTB U NPeBpallleHHe JHEPTHH B KJIeTKe

AccuMUIAIMS M AUCCUMMIISILMS — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIeCTB:
aBTOTPOGHBIN U TeTepoTpodHbIA. YdacTue Kuciopoga B 0OMEHHBIX IMpoIeccax. DHePreTHIecKoe
obecrieuenre kieTku: npeBpamieHne AT® B oOMeHHBIX mporeccax. DepMeHTATUBHBIN XapaKTep
peakiuii KJIeTouHoro merabosnusma. MepMeHThbI, UX CTPOCHHUE, CBOWCTBA MU MEXaHU3M JIEHCTBHUI.
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Kodepmentsl. OTnuunst (pepMEHTOB OT HEOPTaHMUYECKUX KATAIM3aTOPOB. beNKu-aKTUBATOPHI H
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX PEAKLUi OT PA3IUYHBIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCU2eHHbIU U
oKcuceHnvlti  pomocunmes vy  baxkmepui. Ceemocobupaowue nucMeHmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponb XjioporuiactoB B mporecce ¢orocunTe3a. CBETOBas M TEMHOBAS
dazel. @omoovixanue, Cs., Cso u CAM-munst gpomocunmesa. IlpogyKTUBHOCTH (POTOCHHTE3A.
Brnusinue pa3nuaabix GakTopoB Ha CKOPOCTh (POTOCUHTE3a. 3HAUCHHE (DOTOCHHTE3A.

Xemocunres. PaznooOpa3ue opraHu3MOB-XeMOCHHTETUKOB: HUTpUULUpyomue 0akTepuH,
xKene300aKkTepuu, cepoOaKTeprn, BOIOPOIHbIE OaKkTeprun. 3HAaUCHHE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Bunsl Opokenus. [IponykTsl OpoKeHUS U MX HCIOJNIb30BAHUE
YEeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHW3MBI KaK OOBEKTHl OHMOTEXHOJIIOTHMH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIC OpraHW3MBL. JTamlbl JHEPTETHYECKOTO OOMeHa. [loAroTOBUTENBHBIN dTal.
['mukonmn3 — 6eCKUCIOPOAHOE pACHICTNICHUE TIFOKO3HI.

buonornueckoe OKWCICHHE, WM KIETOYHOE JbIxaHue. Poib MUTOXOHIpWIA B Ipolleccax
ouonoruueckoro okucineHus. Lukimyeckue peaknuu. OxucnuTtenbHoe (ochopunupoBaHue.
Onepeus membpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoii AT@-cunmasuvl.
[IpeumymiectBa a’poOHOro myTH OOMEHa BEWIECTB TMepel aHa’pOOHBIM. O(HPEKTUBHOCTD
SHEPreTUYecKoro oOMeHa.

JdeMoHCcTpannmn

[Toprpersr: [Ix. [Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTocuHTE3», «IDHEpreTudeckuii obmen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

OO06opynoBaHue: CBETOBOH MHKPOCKOI, 00OPYIOBaHKE JIJIsl MIPUTOTOBIICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPETIapaToB.

Jladboparopnasi paGora 5 «/3yueHue KaTaTUTUYECKON aKTHUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl WK KaTaaas3bl)y.

Jladoparopnasi pabora 6 «M3ydeHne (QepMEHTATHBHOTO paCIIEIUICHUS TEPOKCHAA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX.

JladopaTropnas padora 7 «CpaBHeHHE NMPOIecCOB (POTOCUHTE3a U XEMOCHUHTE3a.

JlabopaTopnasi pa6ora 8 «CpaBHeHHE TIPOIECCOB OPOKESHUS U TBIXAHHS.

Tema 7. HaciencrBenHast uHGopMauus U peaju3alus e€ B KJIeTKe

Peaknuu maTpuyHOro cuHTte3a. [IpUHIMN KOMIJIEMEHTApHOCTH B PEAKIMSAX MATPUYHOTO
cuHTe3a. Peanmmsanus HacnenctBeHHoW wuHopmaruu. [‘eHeTHYecKWid KOJa, €ro CBOWCTBA.
Tpauckpuniuss — matpuublii cuaTe3 PHK. [IpuHIMOBI TpaHCKPUMIMH: KOMILTIEMEHTAPHOCTb,
AHTUMAPAIUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
knemke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpaHcnopTHeix PHK B OmocuwnTe3e Oenmka. YcioBus
ouocunTe3a 6enka. Konupoanue aMuHOKUCIOT. Poib pubocom B OnocuHTe3e Oernka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzalys reHoMa y MpOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T'eHOB y mpokapuoT. ['unoresa onepona (P. XKakoo, XK. Mano).
MonekynapHule mexanuzmsl dIKcnpeccuu 2eHog y aykapuom. Pone xpomamuna 6 pezynayuu pabomei
2enog. Perymnsaius oOMeHHBIX MpoIleccoB B kKieTke. KieTounsrit romeocTas.

Bupycbl — HekeTouHble (GOpMBI KU3HM U OOJMraTHele mapasuTbl. CTpOeHHE MPOCTHIX U
CIIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKuznennsiil yuxa [JHK-codepocawux eupycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamnas mpanckpunyus, pegepmasa, unmezpasd.

BupycHslie 3a0oneBanus yenoBeka, ;kuBoTHbIX, pactenuit. CITN/, COVID-19, conmanshsie
Y MEIULIMHCKHE MTPOOIIEMBI.



Buoungopmamura: unmespayus u ananuz 6orvwux maccusos («bigdatar) cmpyxmyphoix
ouonocuyeckux oamnvix. Hanomexnonoecuu 6 ouonrocuu u meouyure. Ilpoepammupyemoie gynxyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemMoHCTpauMu

[Toprpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmumpl w  cxembl: «buocuHTe3 Oenka», «l'eHeTmueckuid Kom», «Bupycsm,
«bakrepuodparmy.

[TpakTrueckas pabota 4 «Co3aaHue MOJIEIN BUPYyCay.

Tema 8. /KuzHeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoabl W perymnsanusa. Matepdasza m muto3. OcobeHHOCTH
MPOILIECCOB, MpoTekarmux B uHTepdasze. [loaroroBka KiIeTKH K JAelcHHIO. [IpecMHTeTHUYECKUi
(MOCTMUTOTUYECKHUI), CUHTETUYECKUH M MOCTCHUHTETUYECKUH (NMPEMUTOTUYECKUI) MEepPHOIbI
uHTEep(a3bI.

Marpuunbii  cudte3 JIHK —  pemnukaums.  Ilpunnunsr  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  TOJIYKOHCEPBATUBHBIA  CHHTE3,  aAHTUIIAPAUICIBHOCTh.  MexaHu3M
permkauuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Ternomepsl u Teaomepasza. XpOMOCOMHBIN
HA0Op KIETKH — KapHOTHIL. JMIUIOWAHBIA M TalUIOWAHBIA HAaOOpBl XpoMocoM. ['omonormyHbIe
XpoMocoMBbl. [1010BbIE XPOMOCOMBL.

Henenne wietkn — muto3. CTagum MHUTO3a M MPOUCXOJIAIIME B HHUX IMPOIECCHL. THIIBI
muto3a. Kapuokunes n nutoknues. buonornueckoe 3HaueHE MUTO3A.

Perynsimuss MHTOTHYECKOTO IHMKIA KIETKU. [IporpamMmmupyemasi KiIeTO4Has THOENb —
anomnTo3.

KnerouHoe s1po, XxpomMocombl, (GyHKIMOHANIbHAs T€HOMUKA. Mexanuzmwvl nponughepayuu,
oughgpepenyuposxu, cmapenus u eubenu kremox. «L{ugpposas knemxa» — 6uoungopmamuueckue
Mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpanuu

Tabmuupl u cxembl: «KU3HEHHBIM UK KIETKU», «MuTto3», «CTpOEHHE XPOMOCOM),
«Penmukanms JJHK».

OO6opynoBaHue: CBETOBOW MMKPOCKON, MUKporpenapaThbl: «MHUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JladopaTopnasi padora 9 «3ydeHue XxpoMoCOM Ha TOTOBBIX MUKPOTIpETIapaTax».

JlabopaTopnas pa6ora 10 «Habmronenue MuTo3a B KJIETKaX KOHYHMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasuwe  opraHu3moB.  OJHOKJIETOYHBIC,  KOJOHHAJIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHMSI U JKU3HENESATENIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepum,
apxeu, OJTHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYrue MpOTUCTHI. KonoHuanbHbIE
OpTaHU3MBI.

B3anMocBs3bp yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, opraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1enoe. 'omeocras.

Tkanu pacteHuil. TuOBI pacTHTENBHBIX TKaHEH: o0Opa3oBaTeNbHAas, IOKPOBHAs,
MPOBOAAIIAsA, OCHOBHas, MexaHuueckas. OcoOeHHOCTH cTpoeHus, (QYHKIUH M pacrojioKeHus
TKaHE! B OpraHax pacTeHUM.

TkaHM KUBOTHBIX U Y€JIOBEKA. THIBI )KUBOTHBIX TKAHEW: SMUTENNAIbHAs, COCAUHNUTEIbHAS,
MbIIIeYHast, HepBHas. OCOOCHHOCTH CTpOeHMs, (PYHKIHUNA W PACHOJIOKEHUsS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U TeHepaTUBHBIE OpPTraHbl pacTeHUM. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yesoBeka. yHKIIMU OpraHoB M CHCTEM OPIaHOB.



Omnopa tena opranusmoB. Kapkac pactennii. CKeneTsl OJHOKJIETOUHBIX 1 MHOIOKJIETOUHBIX
KUBOTHBIX. HapyXHbII U BHYTpeHHUH ckeyieT. CTPOCHUE U TUIIbI COSTUHEHUS KOCTEH.

JBwxenue oOpraHu3sMoB. JIBWKEHHE  OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHUIHOE,
AKT'YTUKOBOE, pEeCHUYHOE. J[BUKEHUE MHOTOKJIETOUYHBIX PACTEHHI: TPONIU3MBI U HACTUHU. [[BH>KEHME
MHOTOKJICTOYHBIX KHBOTHBIX U YEJIOBEKA: MbIlIeuHas cucreMa. Peduexc. CkeneTHbIe MBI U UX
pabora.

IIntanue opranusmos. IlormomieHue BOJBI, YITIEKHCIOTO ra3a U MUHEPAIbHBIX BELICCTB
pacteHussMH. [IuTaHue >KUMBOTHBIX. BHYTPUIOIIOCTHOE W BHYTPUKIETOYHOE IHILEBAPEHUE.
[luTaHue 1O3BOHOUYHBIX JKUBOTHBIX. OTAENbl NUIIEBAPUTENIBHOrO Tpakra. [lumeBapurenbHbie
xenesbl. [InmeBapurenpHas cucreMa 4enoBeKa.

Jpixanue opranu3moB. [[pixanue pacreHuil. Jlpixanue ®uBOTHBIX. [{uddy3us ra3os uepes
MOBEpXHOCTh KieTku. KoxkHoe apixanue. JlpixaTenbHas mnoBepxHOCTh. KabepHoe u JEroyHoe
IbIxaHue. J[pIXxaHue M03BOHOUYHBIX KMUBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE YCIOXKHEHUE CTPOCHUS
JNErKUX TO03BOHOYHBIX >KMBOTHBIX. JlpIXarenpHas cucTteMa 4enoBeKa. MeXaHu3M BEHTHIALMU
JETKUX y NTUL U MIIEKONUTAarOMX. Perynauus npixanus. JprxarenbHble 00bEMBI.

TpancnopT BelIeCTB y OpPraHuM3MoB. TpaHCHOpPTHBIE CHUCTEMBI pacTeHuil. Tpancnopt
BEILECTB Yy KMBOTHBIX. KpoBeHOCHas cuctema u e€ opranel. KpoBeHOCHas cucteMa I03BOHOYHBIX
KUBOTHBIX M 4enoBeka. Cepjie, KpOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOparieHwus.
DBOIIIOLIMOHHBIEC YCIOKHEHHUSI CTPOSHHSI KPOBEHOCHOM CHCTEMBI NTO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepala U e€ peryisus.

Beimenenne y opranusmoB. Beluenenue 'y pacteHui. BeineneHune 'y KMBOTHBIX.
CoxpaturensHbie Bakyonu. Opransl BbiaenaeHus. OuibTpamus, cekpelns U o0paTHOe BCaChlBaHUE
KaKk MeXaHU3Mbl pa0OThl OpraHoB BbiAeNeHUsd. CBs3b TMOJOCTH Tela C KPOBEHOCHOM W
BBIICJIUTENIBHON CcUCTEMaMM. BpleneHne y IO03BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukn.
CrpoeHnue u pyHKIMOHUpOBaHUE HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amura y OpraHu3MoB. 3alUTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl OakTepuil U IUCTHI
npocTedmux. 3ammra Yy MHOTOKIeTOYHbIX pacteHud. Kyrukyna. CpencrtBa maccuBHOM U
XUMHUYECKOH 3auThl. DUTOHIUIBI.

3amuTa Yy MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI 1 UX MPOW3BOJHBIE. 3all[UTa OpraHU3Ma
or Oone3nei. MmmyHHass cuctema denoBeka. KeTouHblf M TIyMOpajlbHBIH HMMYHHTET.
Bpoxxnénusiii 1 npuoOpeTéHHbIN cnenupuueckuii UMMYHUTET. Teopus KIOHAIbHO-CEIEKTUBHOTO
ummynutera (I1. Opmux, . M. bepuer, C. Tonerasa). BocnanuTtensHble 0TBETH OpraHu3MoB. Poib
BPOKIEHHOIO HMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.

PazppaxumocTte W perynauus |y OpraHu3MoB. Pa3pa)kuMOCThb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMoCT W peryisanus y pacTeHHil. PocToBble BemiecTBa M HX
3HAYCHHUE.

HepBHast cuctema u peduieKTOpHas peryisuus y XUBOTHbIX. HepBHas cucrema u eé
OTHENbl. DBOJIOIMOHHOE YCJIOKHEHUE CTPOEHHS HEPBHOM CUCTEMBI Y KHUBOTHBIX. OTIeEbI
TOJIOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduiekc u peduiektopHas ayra. besycioBHblie u
YCJIOBHBIE PEe(IIEKCHI.

I'ymopasibHast peryisauuss ¥ SHAOKPHHHAs CUCTEMa >XUBOTHBIX M 4YenoBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI M HUX TOpPMOHBI. JleiicTBHe TOpMOHOB. B3anMOCBsI3p HEpPBHOW U
SHIOKPUHHOM cucteM. [ mnmoranamo-runodusapHas cuctema.

JleMoHCTpanun

[Toptper: N. I1. [TaBnos..

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepuny, «lIpocreimmey, «Opraibl HBETKOBBIX pacTeHUN», «CUCTEMBI OPraHOB MTO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TkaHu pacteHMil», «KOpHEBBIE CHUCTEMBDY,
«Ctpoenue credmsy», «CTpoeHHe TUCTOBOM TUIACTUHKNY, « TKaHH )KUBOTHBIX», «CKENeT YeIoBeKay,
«IInmeBapurensHas cucremay, «KpoBeHocHas cucremay, «JlpixarenpHas cucrema», «HepsHas
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cucreMa», «Koxa», «MpblmeuHas cucreMa», «BplienurenpHas cucTeMay, «OHAOKPUHHAs
cucrema», «CtpoeHue Mblmb», «MMMyHurery», «KumeyHonosocTHele», «Cxema NHUTaHUS
pacteHuii», «KpoBEHOCHBIE CHCTEMBI ITI03BOHOUYHBIX KUBOTHBIX», «CTpoeHHe ruapbl», «CTpoeHue
I1aHapun», «BHyTpeHHee cTpoeHHe OoXkaAeBoro uepBsi», «HepBHas cuctema pbio», «HepBHas
cucTteMa JArymkny», «HepBHas cucrema npecmbikaromuxcsy», «HepsHast cucrema nruny, «HepBHas
cucreMa MJIeKoNuTarIux», «HepBHas cuctema yenosekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpENapaThl OJHOKIETOYHBIX OPIaHHU3MOB,
MHUKpPOIIpEnaparsl TKaHEH, pPaKOBHHBI MOJUIIOCKOB, KOJUIEKLIMM HACEKOMBIX, WMIJIOKOKUX, JKUBBIE
HK3EMIUISIPhl KOMHATHBIX PAaCTCHUH, repOapui pacTeHUi pasHBIX OTAEJIOB, BIAXKHBIC MperapaThl
KHMBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIUH OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEeIOBEKa,
000opyZ0BaHUE JUIsl IEMOHCTPAIIMU TIOYBEHHOTO U BO3AYIIHOTO MUTAHHS PAaCTEHUH, pacleTICHHs
KpaxMana U OeJIKOB Ioj JeicTBueM (epMeHTOB, 000pyIOBaHUE JUIsl JEMOHCTPALMU OIBITOB I10
U3MEPEHUIO0 KU3HEHHOW EMKOCTH JIETKUMX, MEXaHM3Ma JbIXaTelIbHBIX JIBM)KEHUH, MOJENn
TOJIOBHOT'O MO3Ta Pa3IMUHbIX )KUBOTHBIX.

Jladoparopnas padora 11 «/3yueHne TkaHel pacTCHHI.

JlaboparopHasi padora 12 «3ydyeHue TKaHEH )KUBOTHBIX».

JlabopaTopnasi padora 13 «/3ydeHne opraHoB LIBETKOBOTO PAaCTCHUS».

Tema 10. Pa3MHOKeHMe M Pa3BUTHE OPraHN3MOB

®DopMBI pa3MHOKEHUST OPraHU3MOB: Oecrosioe (BKIItoUYasi BEreTaTUBHOE) M MOJIOBOE. Buibl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIIOPYIIALHUS, pparMeHTalus, KIOHUPOBAaHHUE.

[TooBoe pa3zmHoxeHue. IlonoBele kieTku, uau ramersl. Meio3. Craguun Meiosa.
IToBenenne xpomocoM B Meioze. Kpoccunrosep. buonorunyeckuii cmpicin Meio3a U MOJOBOIO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimeBoe pasputue. ['amerorenes y »«uBoTHbIX. [TonoBbie xene3pl. OOpa3oBaHue
U pa3BUTHE MOJOBBIX KJIeTOK. CriepMaroreHes u oorenes. CTpOeHHE MOJIOBBIX KIETOK.

OmtonoTBOpeHne U 3MOPHOHAIBHOE pa3BUTHE XHUBOTHBIX. CIOCOOBI OIMIIOIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WNunuBuyanbHOE pa3BUTHE OPraHW3MOB (OHTOreHe3). DMOPHUOJIOTUS — HayKa O Pa3BUTUHU
opranusmoB. Mopgoeenez — 00Ha u3 enaeuwvix npodiem smopuonocuu. Konyenyus mopghozcenos u
mooenu mopghocenesa. Ctaauu >MOpuoOreHe3a *KMBOTHBIX (Ha mpumepe nsarymku). [poOienue.
Tunel apobnenus. [emepmunuposannoe u HedepMuHuposanHoe opobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JpOOJCHHUS MIICKONMUTAIOMIMX. 3apOAbIIIEBbIe JIUCTKH (TaCTpYJISALIMS).
3aknaZKka OpraHoB W TKaHEW W3 3apOJBIIIEBBIX JINCTKOB. B3anmMmHOe BiIHMSHUE YacTel
Pa3BUBAIOIIETOCS 3apoJbllia (AMOpHOHAIBHAS MHAYKIM). 3aKjajKa IUlaHa CTPOEHUS KHUBOTHOTO
KaK pe3yJbTaT MEepapXMUeCKUX B3aMMOJIEHCTBUI TreHOB. BnusHue Ha 3MOpHOHanIbHOE pa3BUTHE
pa3NUYHbBIX (PAKTOPOB OKPY>KAIOLIEH CpeIbl.

Poct u pa3sutue xuBoTHBIX. [locTamOpuonansHelil nepuos. Ipsmoe u HenpsiMoe pa3BUTHE.
PazButue ¢ meramopo3oM y OeCrO3BOHOYHBIX M ITO3BOHOYHBIX >KMBOTHBIX. bHonornyeckoe
3HaYEHHE MPSIMOr0 M HENpsSMOTo pa3BUTHUS, UX pACIPOCTpaHEHHWE B mpupone. Tumbsl pocrta
KHUBOTHBIX. DaKTOpPBI PErylslMU poCTa >KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHOHAIBLHOTO
pa3BUTHA y KMBOTHBIX M yesoBeka. llepuoabl oHTOoreHesa uenoBeka. CTapeHHEe U CMEpPTh Kak
OMO0JIOTNYECKHE TPOLIECCHI.

Pasmuoxenue u pazsutue pacrenuil. ['lameroput u cnopodut. Meiio3 B )KU3HEHHOM LIUKIIE
pactenuil. O6pa3zoBaHue criop B mporecce mMeiio3a. ['amerorenes y pactenuii. Omno10TBOpeHue U
pa3sBUTHE pPACTUTEIbHBIX OPraHU3MOB. JIBOWHOE OIJIOJOTBOPEHHE Yy LBETKOBBIX PACTEHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBbl PEryJIaLuu OHTOI€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.
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Tabmuubl u cxemsl: «BereraTuBHOE pa3MHOXKEHHE», «THMBI 0ECHONOro pa3MHOXKCHHSY,
«Pa3MHOMXeHUE XIaMUIOMOHAbI», «Pa3MHOXKEeHNE IBIVICHB», «Pa3MHOKeHHE THAPBIY, «Meno3y,
«Xpomocombl», «I'amerorenes», «CTpoeHue SUIEKIECTKU U CliepMaTo3ouia», «OCHOBHbBIE CTaIuU
OHTOreHe3a», «lIpsAMoe n HenpsiMoe pa3BUTHEY, «Pa3BUTHE MaliCKOro KyKay», «Pa3Butue capaHum»,
«Pa3Butue narymkn», «/[BoilHOE OIIOAOTBOPEHUE y LIBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJOJIBHBIX U JIBYAOJBHBIX PACTEHMI», «)KM3HEHHBIN UK MOPCKOW KanmycTbl», «KU3HEHHBIN
LUK MXay, « KU3HEHHBIN HUKII TAOPOTHUKAY, «KU3HEHHBIN LUK COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MHUKPOIIPENapaThl SIMIEKIETOK U CIIePMaTO30HI0B,
Mozelb «L{UKIT pa3BUTHS JISATYIIKK Y.

JlaGoparopnass pabGora 14 «/I3yueHne cCTpoeHUsS] TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

JlaGoparopHnasi padora 15 «BpisBieHHUE NMPU3HAKOB CXOJICTBA 3aPOJBIIICH MO3BOHOYHBIX
KUBOTHBIX).

Jlaboparopnas padora 16 «CtpoeHre OpraHoB pa3MHOXEHHUS BBICIIIUX PACTEHUMN.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTopusi cTaHOBIIGHUS U Pa3BUTHUS TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponp oreuecTBeHHBIX y4€HbIX B pa3BuTuu reHetuku. Paborel H. K. Konsnosa, H. U.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKHE MOHATHS U CHUMBOJIBI. ['OMOJOTMYHBIE XPOMOCOMBI, aJIEIbHbIE
TCHBbI, aJbTEPHATHUBHBIC MPU3HAKH, JOMHUHAHTHBIM M PEIECCUBHBIA MPHU3HAK, TOMO3UTOTA,
reTepo3uroTa, 4McTas JHUHUA, THOpUAbI, reHotur, (eHoTun. OCHOBHBIE METOJbI TEHETHKU:
rUOPUA0IOTHUECKUN, IUTOJIOTHYECKHUM, MOJIEKYIISIPHO-T€HETHUYECKHH.

JleMoHCTpanuu

[Toptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodeen-PecoBckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIMBAHUS.

JlabopaTopnasi pa6ora 17 «/[po3oduiia kak 00bEKT FreHETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemBanue. [lepBbiit 3akoH MeHemns — 3aK0oH eAMHO00pa3usi THOPUIOB
neporo nokonenud. [IpaBuno nomuuHupoBanus. Bropoi 3akoH MeHnens — 3aK0H pacuienieHus
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUIHOTO CKpelBaHus. [ MmoTe3a YiuCcTOThI TaMeT.

AHanuzupytoliee ckpeniuBanue. [IpoMexyTounblii xapakTep HacienoBanus. Paciienienue
MIPU3HAKOB MIPU HETIOJHOM JIOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tperuid 3akoH Menzaens — 3aKOH HE3aBUCHMOTO
HACJIeIOBaHMs MPU3HAKOB. [[uTOoMornyeckre OCHOBBI JUTHOPUTHOTO CKPEIIIMBAHMSL.

CueruieHHOe HacliemoBanue npusHakoB. Pabotel T. Moprana. CreruieHHOE HaclieJoBaHWE
TE€HOB, HAPYLIEHUE CLETUIEHUS MEXIY TeHaMH. XpOMOCOMHAsi TEOPHS HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAHW3M OIPENENICHUS Ioda. AyTOCOMBI W IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbli M TreTeporaMeTHbhIM mos. ['eHeThueckass CTPYKTypa THOJOBBIX
xpoMmocoM. HaciienoBanne Npu3HaKoB, CLETUIEHHBIX C ITOJIOM.

I'enotunn kak nenoctHas cucrema. [lieloTponuss — MHOXECTBEHHOE JEHCTBUE TIEHA.
MHOXeCTBEHHbI ~aJuienu3M. B3anmoneicTBhe HeauielbHbIX TeHOB. KOMIUIEMEHTapHOCTb.
Onucras. [lonumepusi.

['eHeTnyeckuii KOHTPOJb pA3BUTHS PACTEHHMM, JKMBOTHBIX M YEJIIOBEKa, a TaKxke
(U3HOIOTHYECKHUX TPOIIECCOB, MOBEACHUS M KOTHUTHBHBIX (QyHKIMH. ['eHeTHUeCKne MEeXaHU3MBI
CUMOMOreHe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO35SUH — IMapasuT» U «XO3IUH — MHUKPOOHOMY.
'eHeTnyeckue acmeKThl KOHTPOJISI M HM3MEHEHHSI HACJICICTBEHHONW WHQPOpPMAIUU B TOKOJEHUSX
KJIETOK U OPTraHU3MOB.

JleMoHCTpanuu
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[Toptpetsr: I'. Menaens, T. Mopras.

Tabmumpl 1 cxembl: «llepBoiii U BTOpoi 3akoHbl Mennems», «Tperuit 3akoH MenHaensy,
«AHanu3upyloliee ckpemuBanue», «HemonHoe nomuuHupoBanuey», «CIEIUICHHOE HAcleOBaHUE
MPU3HAKOB Yy Apo3oduiibly, «I'eHeTnka momay, «Kapuotumn vemoBekay, «Kapuotum apo3oduibn,
«Kapuorun ntuub», « MHOKECTBEHHbBIN AJJIENU3M», «B3anmMoneiicTBHE r€HOBY.

OOopynoBaHue: MOJEIb JUIsl JEMOHCTPAIlMd 3aKOHOB €IMHOOOpa3usi THOPUIOB IEPBOTO
MOKOJICHUS U PpACIICIUICHUS MPU3HAKOB, MOJEIb JUIS JAEMOHCTpPAalMM 33aKOHA HE3aBUCUMOIO
HACJICIOBAHUSI MPU3HAKOB, MOJECNb ISl JIEMOHCTpPAIlMK CHEIJICHHOTO HACJEIOBAHUS MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporipenapar: «Jpo3oduma.

IIpakTuyeckass padora 5 "l3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUSA Y
apo3zoduis'.

IIpakTuyeckass padora 6 «lI3ydeHue pe3yabTaTOB AUTHOPHIHOTO CKPEHIUBAHUS Y
TPO30UITBD.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopneiicTBie TeHOTHNIA M cpensl npu (OpMHpPOBaHWU (eHoTHna. M3MEeHYMBOCThH
npu3HakoB.  KayecTBeHHbIE M KOJMYECTBEHHbIC  MpPU3HAKKM. Buasl  M3MEHYMBOCTHU:
HEHACJICICTBEHHAs U HACJICACTBEHHAS.

MoaudukanoHHas W3MEHYUBOCTh. Poilb cpeasl B (opMupoBaHUH MOAM(PUKAIMOHHON
n3MeHuuBoctl. Hopma peakuuu npusHaka. Bapuanumonsslii psin v BapuauuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHONW U3MECHUYUBOCTH.

I'eHoTunuueckas wW3MEHYMBOCTHE. CBOMCTBA TI€HOTUIIMYCCKOH HM3MEHYUBOCTH. BHbI
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHasT M3MEHUYMBOCTh. Melo3 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTH. POllb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JJaHUHM T'€HETUYECKOTO Pa3HOOOpasusl B
npejenax OJHOro BUA.

MyrtaimonHass HW3MEHUYMBOCTh. BuHIbl MyTanuid: Te€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W UWHIYIUPOBAHHBICE MYyTalMu. SnepHblE W IUTOIUIA3MAaTHYECKHUE MYTAIUU.
ComMarnueckue W TMOJOBble MyTanuu. [IpuuvHBI BO3HUKHOBEHUS MyTauuil. MyTareHbsl U HX
BIIMSHUE HA OPTraHW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IMpoIlecca. 3aKOH TOMOJIOTHUYECKHX
psgoB B HacnencTBeHHoW wu3MeHunBocTu (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTH H
HACJIEJCTBEHHOCTb.

OnueeHemuxa u 3NUSEHOMUKA, PONb SNULEHEMUYECKUX GaKkmopos 6 HAc1ed08aHuu u
UBMEHYUBOCIU (heHOMUNUYECKUX NPUZHAKOB Y OPSAHUZMOS.

JleMoHCTpanuu

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuel u  cxembl: «Buasl w3MeHUMBOCTHY», «MoaudukaroHHas HW3MEHUYUBOCTHY,
«KomOuHaTHBHAsE M3MEHUMBOCTHY, «Meito3y», «OmiogorBopenuey, «l eHeTndeckue 3ab0JeBaHUs
yenoBekay, « Buasl myranuin.

OOopynoBaHue: KUBbIE M TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUU, PHUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMHA BUJJAMU H3MEHYUBOCTH.

Jladboparopnasi padora 18 «MccnegoBanme 3aKOHOMEpPHOCTEH MOAMGDUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHne BapHallmOHHOTO psijia U BapUAMOHHOW KPUBOIM».

IIpakTuyeckas padora 7 «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBexka. MexayHapoaHas mporpaMMa HCCIEIOBaHUS TE€HOMa YelOBEKa.
MeToapl M3Y4YeHHUS TCHETUKU YeIOBEKA: IeHEallOTWYeCKUl, OJM3HEIOBBIN, HHUTOTeHETHYECKHIA,
MOMYJISIUOHHO-CTATUCTUYECKUH,  MOJIEKYJISIpHO-TeHeTHYeCKuil. COBpEMEHHOE  OIpeeTeHUE
TEHOTUIIA: MMOJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ noMmoupro [I1P-
ananu3a. HacnencrBenHble 3a00sieBaHus YelloBeKa. | €eHHbIE M XPOMOCOMHBIE OOJIC3HU YETIOBEKA.
bonesnn ¢ HaciaeACTBEHHON NPeApacloONOKEHHOCThIO. 3HAYECHUE MEIULMHCKOM TEHETHKU B
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NPEJOTBPALICHUH M JICYEHUH TEeHETHUYeCKUX 3a0oyieBaHMM uenoBeka. MenuKo-TeHETHYECKOoe
KOHCYNbTHpOBaHHE. CTBOJIOBbIE KIIETKH. [IOHATHE «reHeTHYecKoro rpys3a». JTUYECKHUE aCIEKThI
UCCIIEIOBAaHM B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akTOphpl MOBBIIIEHHONW YYBCTBUTEIBHOCTH 4YeEJOBEKa K (PU3UYECKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKpYKaroLIeil cpepl. ['eHeTnyeckas npeapacionokeHHOCTh YeI0BEKa
K MMaTOJIOTUSIM.

JleMoOHCTpan U

Tabmuuer u cxembl: «KapuoTun uvenoBeka», «MeToJbl M3y4eHUS T€HETUKH YEJIOBEKa»,
«["enernueckue 3a00I€BaHUS YEIIOBEKAY.

IpakTnyeckas padora 8 «CocraBieHre U aHAJIU3 POJAOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

JoMecTukanusi U celeKuus. 3apOoXJICHUE CEJICKUMM W JomecTukanuu. Yuenue H. U.
BasuioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpasus KyJIbTYpHbIX pacTeHuid. Poib cenexuuu B
CO3JJaHUU COPTOB PACTEHHMI M MOPOJ KUBOTHBIX. COpT, MOpOJa, MTaMM. 3aKOH FOMOJOTHUYECKHX
psn0oB B HaciencrBeHHOM wm3meHuuBocTM H. M. BaBwioBa, ero 3HadeHHe Ul CEIEKLMOHHON
paboTHI.

MeTtonbl ceneKIMoHHOM paboThl. MIcKyccTBEHHBIM OTOOp: MAaccOBBI U MHAWBUYaJIbHBIN.
Ortanbl KOMOMHAIIMOHHOW cenekiuu. McnpiTanue mpousBoguTened mo moromMcTtBy. OTOop Mo
TCHOTHITY C MTOMOIIBIO OICHKH (PEHOTHIIA TIOTOMCTBA M OTOOP IO TEHOTUIY C MOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CEJICKIUOHHON paldoTel. PamuanuonHHbl 1
XUMHUYECKU MyTareHe3 Kak MCTOYHHK MyTalluidl y KyJIbTYpHBIX (OpPM  OpraHu3MOB.
Hcnonp30BaHre T€éHOMHOTO pelakTUpOBaHUS U MeTo/0B pekoMOuHaHTHBIX JIHK mis momydenus
HCXOJHOr0 MaTepuaa JUisl CEJIEKLUU.

[Tonyuenne  monumionnoB. BHyrpuBumoBas  ruOpuamsanus.  bianskopoacTBeHHOE
CKpelIMBaHue, WIK HHOpUAKHT. HepoacTBeHHOE CKpeluBaHue, Wik ayrTopuauHr. I'etepos3uc u ero
npuunHbl. Mcnonp3oBanue rereposuca B cenekuuu. OtnanéHHas rubpuausauud. Ilpeononenue
Oecruionys MEXBUIOBBIX THOPUAOB. [IOCTMIKEHUS CeNEKLIMH pPAacCTeHHUN M KUBOTHBIX. «3enénas
DesoNIoYUA».

CoxpaHeHue M H3y4EHHE TE€HETHMYECKHX PECYPCOB KYJBTYPHBIX PAaCTEHMM M HX AUKHUX
poauyen Juis co3JaHusl HOBBIX COPTOB UM TMOPHIIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YNpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YETIAX VIVUULEHUS] CYUECMBYIOWUX U CO30AHUSI HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yycne ¢ NpuMeHeHuem COBPEMEHHLIX Memo008 HAVUHbIX UCCIe008aHUll, Nepedosuix udeu u
NnepcneKmueHbIX MexHOI0Ul.

JleMoHCTpanuu

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. /I. Kapneuenko, I1. II. JIykesauenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuupl 1 cxembl: «L[eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMUECKHUX PSAOB B HACIEICTBEHHOM W3MEHYMBOCTH», «METOMbl CEJIEKINNY,
«Otnanéunas rudpunuzamnusy», «Myrarenesy.

JlabopaTopnas padora 19 «3ydueHne copToB KyJbTYPHBIX PacCTEHUI U MOPOJ JOMAIIHUX
AKUBOTHBIX).

Jlaboparopnasi padora 20 «/3ydyeHrne METOJIOB CEJIEKIIUN PACTEHUIN».

IpakTnyeckasi padora 9 «lIpuBuBKa pacTeHUI».

Ikcekypensi «OCHOBHBIE METOJBI M JOCTHXKEHMSI CEJEKIIMM PAacTeHUM M KUBOTHBIX (B
J1a00paTOPUIO arPOYHUBEPCHUTETA)Y.

Tema 16. BuoTexHOJIOTHsSI H CHHTeTHYeCKasi 0Mo10rusl

OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBI, MX XapaKTepUCTUKA. TpaguiMoOHHAs OWOTEXHONOTHA: XJeOomeueHue,
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MOJTyYeHHE KHUCIOMOJIOYHBIX IMPOAYKTOB, BHHOJEnHWe. MukpoOuonornueckuii cunte3. OOBEKTHI
MHUKPOOHOIOIHYECKUX TexHOonoruil. [Ipon3BoacTBo Geska, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH U MHCTPYMEHTOB  IICJICHAIIPABIEHHOTO  WM3MEHEHHUS U
KOHCTPYMPOBAHUS TEHOMOB C LI€JIBIO IIOJyYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COAEPKAILUX HE
BCTpEYAIOIIUecs B MPUPOJe OMOCHHTETUIECKUE Ty TH.

Knerounas wmHxeHepus. MeToapl KyabTypbl KIETOK M TKAHEH PACTEHUN U KMBOTHBIX.
Kpunobanku. Comarmueckas TuOpuaM3anus W COMaTH4ecKuid smOpuoreHe3. lcnosibp3zoBaHue
raluIOuIoB B CENEKUUU pacTeHUu. [lonyuenue MOHOKIOHANbHBbIX anmumen. Fcnonvzosarnue
MOHOKIOHANbHLIX U NOJIUKIOHAIbHLIX anmumen 8 Meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexkoHCTpyKIMs SHLEKICTOK M KIOHMPOBAaHUE XKMBOTHBIX. METOX TpaHCIUIAHTAUUH SEP KIECTOK.
Texnonocuu  0300po6aeHUsA,  KYIbMUBUPOBAHUA U MUKPOKIOHAILHO20 — PASMHOICEHUS.
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI M T€HHas WH)KEHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha M KOHCTPYHpPOBaHUE
pexombunantueix JIHK. Cozoanue mpamnceennvix opeanusmos. JIoCTHXKEHUS W TMEPCHEKTHUBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTUIECKHAE M STHUECKUE MPOOIIEMbI TEHHOW WH)KEHEPUH.

Menmununckue ouorexHosorun. [loctreHomHas mudposas Meaunuua. [TIP-amarnocTuka.
MeTa0oOMHBINM aHaJIN3, TEHOLIEHTPUYECKUI aHAIW3 IIPOTEOMa YEJIOBEKa JUIsl OLIEHKH COCTOSHUS
ero 370poBbs. Vcnonap3oBaHue CTBOJIOBBIX KieTok. TapretHas tepanus paka. 3D-Onomnxenepus
i pa3paboTku (pyHIAaMEHTaIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTHH, CO3JaHHS KOMIUIEKCHBIX
TKaHell codeTaHMeM TEXHOJOTMM TpEXMEpHOro OMONPUHTHHIA U cKapOIAMHTA Ui PELIeHUs
3a7a4 NEPCOHATM3UPOBAHHON MEULIMHBI.

Co3naHue BEKTOPHBIX BakKIUH C LEJIbl0 OOecrnedeHus KOMOMHHUPOBAHHOM 3alllUThI OT
Bo3Oynuteneit OPBU, ycraHoBiieHHE MOJIEKYJISIpPHBIX MeXaHU3MOB (yHKunoHnupoBanus PHK-
COZIep KALINX BUPYCOB, BBI3BIBAIOIIUX 0COOO OIMAcHbIe 3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuubt u  cxembl: «/cnonp3oBaHHE  MHMKPOOPraHM3MOB B IPOMBIIIJIEHHOM
MIPOU3BOACTBEY, «KiteTouHas nHKeHepus», «I eHHas HHKEHEepUsD».

IIpakTnyeckas padora 10 «/3ydyeHue 06beKTOB OMOTEXHOIOTHI.

PesepBHoe Bpems (1 4)

HpaKTI/I‘IeCKaﬂ YacThb NIporpamMmmal.

JlaGopaTopHbie pabOThI

Ne Tema Llens npoBeneHus 1abopaTOpHOI paboOTHI
1 «O06Hapyx’eHHEe OETKOB € TIOMOIIbIO 3aKpenICHUE U IPOBEPKA 3HAHUN U YMEHUN
KauECTBEHHBIX pPEaKLIUi» yUaImxCs
2 «HMccnenoBanne HyKIEUHOBBIX KUCIIOT, YCBOEHHUE HOBBIX 3HAHWM, NILTIOCTpALIMs
BBIJIEJICHHBIX U3 KJIETOK PA3JIMUHBIX U3y4yaeMoro Marepuaia
OpraHU3MOBY
3 3aKpEIUICHUE U IIPOBEPKA 3HAHUM U YMEHUU
«HMccnenoBanue miua3mMoau3a u
JIeTIIa3MOJTH3a B PACTHTENBHBIX KIETKAX» yqamuxcs
4 3aKpEIUICHUE U NIPOBEPKA 3HAHUM U YMEHUU
«3ydyeHne cTpoeHus KJIETOK pa3InyHbIX
OpTaHU3MOB yHarmxes
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«M3ydyeHne KaTaTuTUYECKOM aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTajasbl)».

3aKpEIUICHUE U IIPOBEPKA 3HAHUM U YMEHUU
y4aluxcs

6 «3yueHune pepMEeHTATUBHOTO 3aKpEIUICHUE U TPOBEPKA 3HAHUI U YMEHUI
pacIIeIUICHHs IEPOKCHIa BOJOPOA B yYamuxcs
PACTUTENBHBIX U KUBOTHBIX KIIETKAX)»
7 3aKpEIUICHUE U TPOBEPKA 3HAHUN U YMEHUU
«CpaBHeHHe nporieccoB pOTOCHHTE3A U
XEMOCHHTE3» yHamuxes
8 YCBOCHHE HOBBIX 3HAHUM, HILUTFOCTPALIUS
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
BIXAHHS M3y4aeMoro Marepuaia
9 YCBOCHHUE HOBBIX 3HAHUH, UILTFOCTPALIHS
«M3ydeHre XxpoMoCcoM Ha TOTOBBIX
MUKPOTIPENapaTaxy M3y4aeMoro Marepuaia
10 | «HaGnromenue MUTO3a B KIIETKaX KOHUMKA YCBOCHUE HOBBIX 3HAHUM, MITIOCTpAIUs
KOpEILKa JIyKa (Ha FOTOBBIX HA3y4aeMOro Marepruaia
MUKpOIIpenaparax)»
11 3aKpEIUICHUE U IIPOBEPKA 3HAHUM U YMEHUU
«M3ydyeHne TKaHEel pacTeHUII» ydamuxcs
12 3aKpEIUICHUE U POBEPKA 3HAHUM U YMEHUU
«M3yueHne TKaHeN KUBOTHBIX» ydamuxcs
13 3aKpEIUICHUE U POBEPKA 3HAHUN U YMEHUU
«3y4yeHune opraHoB IIBETKOBOT'O PACTEHUSD) YUAIIHXCS
14 3aKpEIUICHUE U TPOBEPKA 3HAHUI U YMEHUI
«M3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIpEnapaTax» yHamuxes
15 3aKperuIeHUE U MPOBEpKa 3HAHUN U YMEHUM
«BpIsBIEHNE IPU3HAKOB CXO/CTBA
3apoAbIlEH TO3BOHOYHBIX )KMBOTHBIX yqamuxest
16 3aKpEIUIeHUE U POBEPKA 3HAHUN U YMEHUU
«CTpoeHre OpraHOB Pa3MHOKEHHUS BBICIITUX
pacTeHui) yqamuxest
17 YCBOEHUE HOBBIX 3HAHUH, WIITIOCTpALUs
«/Ipo3oduna kak 00BEKT TEHETHIECKUX
HCCIIEIOBAHMI M3y4aeMoro Marepuaia
18 «HMccnenoBanue 3aKkOHOMEPHOCTEN 3aKpEIUIeHUE U POBEPKA 3HAHUN U YMEHUU
MOANGUKAITMOHHONW U3MEHYUBOCTH. yUaImxcst
[TocTpoeHre BapuallMOHHOTO psijia U
BapHallMOHHOW KPUBOW»
19 . 3aKpeIUICHUE W MPOBEPKa 3HAHUI ¥ YMEHUN
«M3y4eHne cOpTOB KYJIbTYPHBIX PACTEHUN U
MOPOJI JOMAIITHUX KMBOTHBIX yqamuxes
20 YCBOCHHUE HOBBIX 3HAHUH, MITIOCTPAITUS

«3yueHne METOA0B CENEKIIMU PACTEHUI
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M3Yy4aeMOro MaTepuana
[IpakTuyeckue paboThI
1 | «M3yueHue MeTOJ0OB KJIETOYHOM OHonIOrun YCBOCHHUE HOBBIX 3HAHWH, NILIIOCTPALUs
(xpomarorpadusi, 3nexrpodopes, M3y4aeMOro MaTepuana
muddepeHnmaIbHOe HeHTpU(yrupoBaHue,
[TLIP)»
2 3aKpEIUICHUE U IIPOBEPKA 3HAHUM U YMEHUU
«V3y4yenune cBOMCTB KIETOYHON MEMOpaHbI» YUAIHXCS
3 «M3yuenue IBHKEHHS UTOMIA3MbI B 3aKpEIUICHUE U IIPOBEPKA 3HAHUM U YMEHHUH
PACTUTENBHBIX KIETKaX» yHammxes
4 3aKpEIUICHUE U NIPOBEPKA 3HAHUM U YMEHUU
«Co31anrie MOJIeNI BUPYCa» YUAIHXCS
5 " YCBOEHME HOBBIX 3HAHUI1, WIIITIOCTPALHs
W3ydeHue pe3yapTaToB MOHOTUOPUTHOTO
CKPELHBAHHS Y APO3ODHIE" M3y4aeMOr0 MaTepuana
6 «MA3yuerue Pe3yIbTATOR IUIUOPHIHOTO YCBOEHHE HOBBIX 3HAaHUM, WIIITIOCTPALIUS
CKPELIMBAHUA y APO30(UIBI» M3yHacMoro Marepuaina
7 «MyTamun y 1po30hust (Ha rOTOBHIX YCBOEHHE HOBBIX 3HAHUI, WIITIOCTPALHS
MUKPOTPETapaTax)» MU3y4aeMOr0 MaTepuana
8 3aKpEIUICHUE U POBEPKA 3HAHUM U YMEHUN
«CocTaBiieHNe U aHaJIu3 POJOCIOBHOI» YUAIHXCS
9 3aKpEIUICHUE U POBEPKA 3HAHUN U YMEHUU
«IIpuBUBKa pacTeHUI» YUAIHXCS
10 YCBOEHME HOBBIX 3HAaHUM, WITFOCTpaLUs
«M3yueHne 00bEKTOB OMOTEXHOIOT N M3y4aeMOoro MaTepuaia
11 KUIIACC

Tema 1. 3apo:xaenne ¥ pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THHI

OpomonnonHas teopust Y. [lapsuna. [Ipeanocsinkn BOZHUKHOBEHUS TapBUHHA3MA. JKU3Hb 1
Hay4Has aedarenbHocTh Y. JlapBuHa.

JIBuoKky1iue cuibl sBotoIMK BUI0B 10 Y. J[apBuHY (BbICOKasi MHHTEHCUBHOCTb Pa3MHOXKEHHUS
OpPraHU3MOB, HACJEJICTBEHHas M3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBAaHUE, ECTECTBEHHBIH WU
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cuarerndeckoil Teopun sBomonmu (CTD). HeliTpansHas Teopusi SBOIIOLNH.
CoBpeMeHHasi SBOJIONMOHHAA OWOJIOTHs. 3HAYCHHE SBOJIONMOHHON TEOpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JemoHCTpauMu
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[Toptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, U.
Hapsun, C. C. Yerepuxos, . U. llImansraysen, J[x. Xonaein, /1. K. benses.

Tabmuubl u cxembl: «Cucrema xuBoi mpupoasl (no K. Jlunuero)», «JlecTHHIa KUBBIX
cyuiectB (1o Jlamapky)», «Mexanusm popmMupoBaHUs MPUCITIOCOOJIEHUHN Y PAaCTEHUN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. lapsuna», «Haxoaxu Y. [lapsunay,
«DopMbl 00prOBI 3a cyiecTBoBaHue», «lloponbl romy6ei», «MHoroodpasue KyabTypHBIX (opM
KarycTel», «llopoasl AOMamHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHI0B (mo Y.
HapBuny)», «Cxema COOTHOIICHMSI IBMXKYIIMX CHJI 53BOJIOUUN», «OCHOBHBIE TOJOKEHUS
CUHTETUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmynsiuust kak 3jaeMeHTapHas equHuna 3Boitoluu. COBpPEMEHHBIE METOJbl OLEHKU
TEeHETUYECKOT0 pazHoo0pa3usi U CTPYKTYpbl nonyisuuil. M3menenue reHodoHa MOMyNALUNA Kak
AJIEMEHTAapHOE 53BOJIOLMOHHOE SBJIEHME. 3aKOH TIeHerudeckoro paBHoBecust J[Ix. Xapnau, B.
Baiin6epra.

OnemenTapHbie  (AaKTOpBl (ABWXKYIIME CHJIBI) SBOJIONUH. MYTAalMOHHBIA TIpoIecc.
Komb6unatuBHast u3sMeHUMBOCTh. [[peiid) reHoB — citydaiiHble HEHAIIPaBJICHHbIE U3MEHEHHS 4acTOT
ameneld B nomymsnuax. Jddext ocHoBatens. Dpgexm Oymuliounozo eopaviuuka. CHudcenue
2EHEMUYEeCKo20 pa3Hooopasus: npudunsl u cieocmeus. llposenenue sghghexma Opetiha cenos 6
oonvwux u  manvix nonynayuax. Murpamun.  M3omsmus  momynsiuii: - reorpaduueckas
(mpocTpaHCcTBeHHas ), OroJaoruveckas (penpoayKTUBHAS).

EcrectBenHblii 0TOOp — HampaBisitouii  (gakrop sBomonuu. DoOpMBI  €CTECTBEHHOTO
oTOopa: JBWXKYIIUH, CTAOUIU3UPYIOLIUH, paspbiBatomuil (Au3pynTuBHbIA). [lomoBoit orGop.
Bo3HUKHOBEHNE U 3BOJIIOLUS COLIMATIBLHOTO MTOBEACHUS ’KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yiabTaT MHUKPOAIBOJIOLHMH. Bo3HMKHOBEHHE
npucnocoOIeHn y opranuzmMoB. ApoMopdo3sl U naunoagantanuu. [Ipumepsl npucnocoOneHuil y
OpraHu3MoB:  Mop¢osoruueckue,  (U3MOJIOTHYECKUEe,  OMOXMMUYECKHE,  IOBEIEHYECKHUE.
OTHOCHUTENBHOCTH MPUCITIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BupooOpa3zoBaHue Kak pe3yabTaT MHKPO3BOJIOLHMU.
WM3omsimust —  ximrodeBod  aktop BupooOpazoBanus. Ilyrm u  cmocoOGbl  BHI000pa3oBaHUS:
ajuionatpudeckoe  (reorpaduyeckoe),  CUMIIATPUYECKOe  (IKOJOTMUYECKOE), «MTHOBEHHOE»
(monmurmonau3anus, TiOpuan3anus). JJMMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

MexaHu3mMbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  aBomtoumoHHON OHONOrMM B pa3pabOTKe HAy4yHBIX METOJIOB COXPaHEHHUS
O6uopazHooOpasus. MHKpPO3BOMIONMA M KOIBOJIOLMS Mapa3uTOB M HX XO035€B. MexXaHU3MBbI
(hopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOpHOBI C HEM.

JleMoHCTpanuu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl 1 cxembl: «MyTallMOHHAs U3MEHYMBOCTHY, «[lomyssiiMOHHAs CTPYKTypa BUIAY,
«Cxema mposiBIeHHS  3akoHa  Xapau—BaitHOepra»,  «JIBWXKymMe  CHIBI  DBOJIIOIIUNY,
«OKoJorHyecKasl H30JALMsA TONyIsIIMiA  ceBaHCKOM  (openn», «['eorpaduueckass H30IALMS
JUCTBEHHUIIBI CUOUPCKOM M JIMCTBEHHHULBI Haypckoi», «llomynsinuoHHBIE BOJHBI YHCIEHHOCTU
XMITHUKOB M JKepTB», «Cxema JeWCTBUS €CTECTBEHHOro oToopa», «DopMbl OOpbOBI 3a
CYLIECTBOBAHUE, «HpycTpuanbHbIi MEJIaHU3M, «KuBbie HCKOIaeMbIe»,
«IlokpoBUTENBCTBEHHAs OKpacka KHUBOTHBIX», «lIpenynpexnaromas okpacka KUBOTHBIXY,
«Dusnonoruueckue agantauuny, «lIpucrnocobieHHOCTh OpPraHM3MOB M €€ OTHOCHTEIBHOCTDHY,
«Kputepun Buma», «Buabl-nBoitHukm», «CTpykTypa Buaa B npupoae», «CrocoObl
BumooOpazoBanus»,  «l'eorpaduueckoe  BupooOpaszoBaHme  TPEX  BHJAOB  JIAHIBIIICH»,
«KOJIOTMYECKOe BHJI000pa3oBaHMe BHIOB CHHMIY, «[lomumuonnasl pactenuity, «KamycTHO-
peICUHBIN THOPUTY.
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Ob6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, 4yydesia NTHUI] U 3BEper C
pUMepaMu Pa3JIMYHBIX TMPUCIOCOONICHUH, uYyuyera MTULl W 3Bepedl pas3HbIX BHUAOB, Trepdbapuu
pacTeHui OJIM3KUX BUIOB, 00Pa30BaBLIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora 1 «BbisiBIeHHe H3MEHYMBOCTH Y 0COOEH OJTHOTO BHJIaY.

JlaGopaTtopnas padora 2 «/3yuenue apomMopdo30B M HAMOAJANTANMNA y PACTCHUH U
YKUBOTHBIX).

JlaGopaTtopnas paGora 3 «lIpucnocoGieHusi OpraHusMOB M HUX OTHOCHUTEJbHAs
1[e1eCO00Pa3HOCThY.

JlaGopaTopHnas pa6ora 4 «CpaBHEeHHE BUIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Tema 3. Makpo3Bosouus U eé pe3yabTaThl

MeTtonbl U3ydeHus: MakpolBoitonuu. [laneoHTonornueckne MeToibl U3y4E€HUs 3BOJIOLUU.
[Tepexonubie popmbl U GUIOrEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpadudeckne MeToap! n3ydeHus Boronnu. CpaBHeHUE QIIOPHI U (payHbl MATEPHKOB
1 ocTpoBOB. bruoreorpadpuyeckue odnactu 3emian. BUIbI-9HIEMUKN U PETUKTHL.

DOMOpHOJIOTHYECKUE ¥ CPaBHHUTEIBHO-MOP(OIOTHYECKHEe METOABl M3YyYEHHs SBOJIIOLUU.
['eHeTyeckne MexaHU3Mbl HBOJIIOIMKA OHTOIE€HE3a M TOSBIICHUSI 3BOJIOLMOHHBIX HOBILECTB.
['oMosiorvyHble U aHAJOTMYHbIE OpraHbl. PynuMeHTapHblE OpraHbl U aTaBU3Mbl. MOJEKYJISpHO-
TreHeTUYECKHEe, OMOXMMUYECKUE U MAaTEMAaTHUECKUE METO/bl U3YUECHHS SBOIIONHU. [ OMOTOTHYHbIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO01mure 3aKOHOMEPHOCTH (IIpaBwmIIa) dBOtOIHHA. [Ipunyun cmenst ¢ynkyuti. HeodpaTumocTtsb
3BOJIIOLMU. AJanTUBHAS paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOLIMH.

JleMoOHCTpaL U1

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuiupl U cxembl: «DUITOTEHETUUECKUH PsI/T JIOMIAINY, «APXEONTEPUKCY, «3BEpPO3yOnie
aepsl», «Crerouedanel», «Punnodure», «CeMeHHBbIE ManopoTHUKW», «buoreorpaduueckue
30HBI 3emnu», «[peid konTHHEHTOBY», «PenukTh», «HauanpbHbie CcTagMu SMOPUOHAIBHOTO
Pa3BUTHS NO3BOHOYHBIX XUBOTHBIX», «[ OMOJOTrMYHbIE U aHAJIOTWUYHBIE OpPraHb», «PyIMMEHTHI»,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI 4YeloBeKa M IIMMMaH3e», «[JaBHblE HampaBlIeHUS
3BOJIOLUIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIOLIMNY.

OO6opynoBaHue: KOJJIEKIIMM, TepOapuu, MYJsHKA HCKOMAEMBIX OCTATKOB OpPraHU3MOB,
MYJISKH TOMOJIOTHYHBIX, AHAJOTHYHBIX, PYJUMEHTApHBIX OpPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIponcxoskaeHue H pa3BuTHE )KU3HU HA 3emJie

HayuHbple rumoTessl MNpPOMCXOXKIEHUS >KU3HM Ha 3emse. AOuOTeHe3 M MNaHCHepMUs.
JloHay4Hble TpPEICTaBICHUS O 3apOXKJACHUU JKU3HU (KpeanuoHusM). [umore3a mOCTOSHHOTO
caM03apoKJeHNs KU3HU U e€ omnpoepxenue onbitamu @. Penu, JI. Cnammannanu, JI. Ilactepa.
ITpoucxosxaeHne >ku3Hu 1 acTpoOHOIIOTUsl.

OcHoBHbIE 3Tanbl HeOpraHuyeckoi sosouuu. [lnaHerapHas (reojoruueckas) 3BOJIOLUS.
Xumuydeckasi 3BoNonrs. AOGUOTeHHbIM CUHTE3 OPraHUYeCKUX BELIECTB M3 HEOPraHn4ecKux. OmbIT
C. Munnepa u I'. FOpu. O6pazoBanue moimmmepoB u3 MoHoMmepoB. KoarepBarnas runotesa A. U.
Omnapuna, runore3a nepsuyHoro Oynpona JIkx. XonaeitHa, renernyeckas runoresa I'. Mémnepa.
Pubozumer (T. Yek) m rtumoresa «mupa PHK» V. TI'mnbGepra. dopmupoBanme memOpaH u
BO3HUKHOBEHHE IIPOTOKJIETKH.

Uctopus 3emumm u  wmeroasl €€ wu3ydyeHusd. FVckomaembple OpraHUYE€CKHE OCTATKH.
I'eoxpononmorust u e€ wMeroapl. OtTHocuTenbHass W aOCONMIOTHAasE  TEOXPOHOJIOTHS.
['eoxpoHOnOrMYecKas mkaaa: 30Hbl, Pbl, HEPUOIBI, SITOXH.

Hauanbnabie stanel oprannyeckoil 3Bosronnu. llosiBneHHe W 3BONIIOLHMS MEPBBIX KIETOK.
Opomtornusi  Meraboiu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoOBpeMEHHbIE MHKPOOHbBIE
OMOTIIEHKH KaK aHaJor MepBhIX Ha 3emiie coobmecTB. CTpoMaToauThl. [IpokaproTHl 1 3yKapHOTHI.
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[TpoucxoxxaeHne SykapuoT (cuMOMOreHe3). DBOJIOIHMOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHu3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE Tarbl BOTIOINU BhICITUX pacTeHnid. OcHOBHBIE apoMopdo3bl pacTeHni. Borxon
pacteHuid Ha cymy. [losiBieHue CHOpOBBIX pacTeHUW M 3aBoeBaHME UMHU cymu. CeMeHHBbIE
pactenus. [IponcxoxaeHre IBETKOBBIX PACTEHUN.

OcCHOBHBIE JTambl 3BOJIONUU KUBOTHOTO Mupa. OcHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennackas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THUIMOB. IlepBbie XOpI0BBIC
®KUBOTHBIE. JKU3Hb B BOjC. DBONIONHS MO3BOHOYHBIX. [Iponcxoxkaenne ampuOuil U penTUIIHNA.
[Ipoucxoxaenne Miekonuramux u nrtul. [IpuHmun xmodeBoro apomopdoza. OcBoeHue
0€CII03BOHOYHBIMY U TTO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

PazBuTune xu3HU Ha 3eMJjie 0 paM U MepuojaM: apxeu, MpoTepo30i, Najaeo30M, Me3030H,
KaifHo301. OO11ast XapakTepucTUKa KJMMaTa U reojlorndeckux rnpouecco. [losBaeHne u pacuser
XapaKTepHBIX OpPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCJIOBUsS M BJHMSHHE Ha Ta30BBIA COCTaB
aTMoc(hepsl.

MaccoBble BbIMUpPAHUS — 3KOJOTMYECKHE KpU3HUChl mpouuioro. IIpuumssl U cieactBus
MaccoBbIX BbIMHUpaHUil. COBpeMEHHBIH HKOJIOTMYECKUN KpHU3uc, ero ocobOeHHocTu. [IpoGiema
coxpaHeHus 6nopazHooOpasus Ha 3emiie.

CoBpeMeHHAsI CHCTEMa OpraHuveckoro mupa. [IpuHOUNBI KiaccH(HUKAIMH OPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpetsl: @. Penu, JI. Cnaymannanu, JI. [lacrep, . . Meunukos, A. U. Onapun, [[x.
Xonneiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [lactepa mo u3yueHUto
camo3apokJeHus: ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «3Jrtanel HeopraHuyeckoit
sBONMIOLMNY, «l'eoxpoHoyornueckas mkana», «HavanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLUN»,
«Cxema oOpa3oBaHMs DYKapHOT IMyTEM cUMOMoOTeHe3a», «Cucrema XKUBOM TpUpoasDy, «CTpoeHue
BUpyca», «Apomopho3bl  pacTeHuit», «PuHHOGUTHY», «OMTHOKIETOYHBIE  BOJAOPOCIH,
«MHOTOKJIETOUHBIE BOJOpOCHny, «Mxuy», «[lanopotHukuy, «["omocemenHbie pacTeHus», «Opranbl
[[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS >KUBOTHOTO MHPaA», «ApPOMOP(O3bI KUBOTHBIXY,
«IIpocreiimmey, «Kumeunononoctueiey, «llnockue uyepBu», «UneHucronoruey», «PvIObI»,
«3eMHOBOAHBIEY, «lIpecMmbikarommecs», «IItumpy, «Mnekonuratromue», «Pa3BUTHE XH3HU B
apxenckoi spey», «Pa3BUTHE XKU3HHU B MPOTEPO3OMCKON Apen», «Pa3BUTHE KU3HU B MAIEO30MCKOM
ape», «Pa3BuTue KU3HM B ME3030MCKOM 3pe», «Pa3BuTHe KHU3HM B KaWHO30MCKOH 3pey,
«CoBpeMeHHas crcTeMa OpPraHMYecKOTro MUpay.

OGopynoBanue: repbapuMl pacTEHUH pPa3IUYHBIX OTAENOB, KOJUICKIIMM HACEKOMBIX,
BJIQXXHBIE TIpenaparbl >KUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJIICKIIMM WIJIOKOXKHX, CKEJIEThI
MMO3BOHOYHBIX >KMBOTHBIX, Yydesla NTULl W 3BEpel, KOJUIEKIUU OKAMEHEJIOCTEH, MOJIEe3HbIX
HCKOITAEMBIX, MYJISIKU OPTaHUYECKHUX OCTATKOB OPTaHU3MOB.

Jlaboparopnasi padora 5 «/3ydyeHre W ONHMCAHME HMCKONAEMBIX OCTAaTKOB JIPEBHUX
OpPraHHU3MOBY.

IIpakTnuyeckass padora 1 «V3ydyeHue 0coOEHHOCTEH CTPOEHUS PACTEHMH pa3HBIX
OTZIETIOBY.

IIpakTuyeckas padora 2 «3yueHne 0cCOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX.

Tema 5. IIpoucxo:kaeHue yeJ0BeKa — AHTPONOreHe3

Pa3znensl u 3amaun aHTpONOIOrul. MeTo 16l aHTPOIOJIOTUH.

CTaHOBJICHHE MPEACTABICHUA O MPOUCXOKICHUM YEJIOBEKA. PeNuruo3Hbie BO33PEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUHU.

CXoncTBO  4YeloBeKa € KMBOTHBIMU. CHCTEMAaTHYECKOE  IOJIOKEHUE  YEJIOBEKa.
CBuueTenbcTBa  CXOJCTBA  YEIOBEKA C  JKUBOTHBIMU:  CPaBHHUTEIHHO-MOP(]OIOrHUecKHe,
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AMOPHUOIIOTUYECKHE, (PUUOJIIOTO-OMOXUMHUYECKUE, TMoBeAeHUYeckne. OTiauuus dYeloBeKa OT
KUBOTHBIX. [IpAMOXOXKIEHNE M KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3Ta U BTOPOM CUTHAJIbHOM CUCTEMBI.

JBuxymiue cuibl ((pakTopbl) aHTpOIIOreHe3a: Ouoioruueckue, couuanbabie. COOTHOIICHHE
OMOJIOTMYECKHX U COITUATBHBIX (DAKTOPOB B aHTPOIOTEHESE.

OcHoBHbIE CTauu aHTpororeHesa. Pannue yenoBekooOpa3Hbie 00e3bsiHbI (IIPOKOHCYIIBI) U
paHHUE MOHTUIBI — OOIIME MPEIKH YeIIOBEKOOOPA3HBIX 00E3bsSH W JIOACH. ABCTPaJIONUTEKH —
JIBYHOTHE TpeAku Jroaer. YUenoBek yMenbld, NEpBble W3TOTOBICHUS OpyAud Tpyna. YenoBek
MPSIMOXOJISAIINI W TEPBBIA BBIXOI JIIOACH 3a mpeaenbl Adpuku. UenoBek reinenbOeprekuii —
oOIMil MpeloK HeaHJepTaIbCKOTO YesIOBEeKa M YelloBeKa pasyMHOro. YenoBek HeaHIepTalbCKUN
KaK BHUJ JIOJEH XOJIOAHOrO KiMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, JEHUCOBCKHMU
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreneTrka u najaeoreHOMUKa.

OBOJIOLMS COBPEMEHHOIO 4ejoBeKka. EcTecTBEHHBIH OTOOp B MONYJISALUSAX YEJIOBEKA.
MyTtaunoHHblii mpouecc U nomuMopdusM. [lomynsiuoHHbIE BOJHBI, Jpeiid) T€HOB, MUTpALUs H
«3((heKT OCHOBATEIS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporneouaHas (eBpas3uiickas),
aBCTpaJIO-HErpouHAs (IKBATOpUAIbHAs), MOHTOJIOMIHAS (a3MaTCKO-aMepuKaHcKas). Bpems u mytu
paccerneHusl 4einoBeKa Mo MiaHere. EAMHCTBO yenoBeueckux pac. HaydyHash HECOCTOATENbHOCTh
pacusma. [IpucnocoOseHHOCTh 4YeoBeKa K Pa3HbIM YCJIOBHSM OKpYyKarouied cpeabl. BrusHue
reorpaduyecKoil cpeabl u peiida reHoB Ha MOP(OIOTHIO ¥ PUIUOIIOTHIO YEIIOBEKA.

MexXIUCUUIIMHAPHBIE METOABl B (U3MUECKOW  (OMONOrMYecKod) aHTPOIOJOTHH.
DBOJIIOLIMOHHASI aHTPOIIOJIOTUS U MAJIE0AHTPOIIOJIOTUS YEJIOBEYECKUX MONYJIsALui. buoconuanbabie
HCCIIeI0BaHMS TIPUPOIBI UenoBeka. VcciemoBanre KOIBOIIOMUH OMOIOTUYECKOTO U COIUATTBHOTO B
YEJIOBEKE.

JleMoOHCTpaL U

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «MeTonbl  aHTpomoJorum», «['OJIOBHOW MO3T  YeJIOBEKay,
«YenoBexooOpa3Hbie 00e3bsiHB», «CKeleT dYeloBeKa W CKeleT IIUMIIaH3e», «PyIuMeHTh u
aTaBU3MBIY», «JIBIKyIIME CHJIBI  aHTPOINOTEHE3a», «IBOJIOIMOHHOE JIPEBO  YEIIOBEKAY,
«ABcTpasionuTek», «YemoBek ymenblit», «HemoBek MpAMOXOIALIUN», «J|eHUCOBCKHII YelIOBEK»
«Heannepranbiey, «KpoManboHiby, «lIpeaku denoBekay, «ITambl HIBOIIONNN YelloBeKay, «Pachl
YEJIOBEKay.

OOGopynoBaHue: MYJISKH OKaMEHEIOCTeH, MPEeIMETOB MaTepUAIbHOW KyJIbTYphl TMPEIKOB
4enoBeKa, penpoaykiuu (dpotorpadun) KapTUH ¢ MUPOIOTUISCKUMHU U OUOIEHCKUME CIOKEeTaMu
MIPOMCXOXKACHHUS dYeloBeKa, (oTorpaduu HAXOAOK HCKOMAEMBIX OCTAaTKOB 4YEJIOBEKa, CKEJeT
YeloBeKa, MOJENb 4Yeperna 4YelloBeKa M 4eperna IMIUMIIaH3€, MOJENb KUCTH YeJOBeKa M KHUCTU
IMMIIaH3€, MOJIEJIA TOPCa MPEIKOB YEIIOBEKA.

JlabopaTopnasi paGora 6 «V3ydeHne OCOOEHHOCTEW CTpPOEHHUs CKeleTa YeloBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM .

IIpakTuyeckas padora 3 «/3ydyeHne SKOJOTUUECKUX aJallTalluid YEIOBEKay.

Tema 6. DkoJiorusi — HAyKa 0 B3AaUMOOTHOIIEHUSIX OPraHU3MOB ¥ HAIOPraHU3MEHHBIX
CHUCTEM C OKpYKalLen cpenoi

3apoxaeHre W pa3BuTHE dKojoruu B Tpydax A. I'ymGompnara, K. @. Pymee, H. A.
CeBepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgenst u 3agaunm skonoruu. CBsi3b
9KOJIOTUH C APYTMMH HayKaMHU.

Mertonsl skonoruu. [loneBbie HAOMIOACHHS. DKCIEPUMEHTHI B SKOJOTHH: MPUPOIHBIC U
nabopaTopHbie. MojaenupoBaHue B 3KOJOTHH. MOHHUTOPHHT OKPYKAIOUIEH Cpeabl: JIOKaIbHBIH,
PETHOHANBHBIN U TI00aTbHBIN.
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3HAUEHUE SKOJOTMYECKUX 3HAHUU AJI1 4YeJOBEKa. ODKOJIOIMYECKOE MHMPOBO33PEHHME Kak
OCHOBa CBSI3ed 4YesloBeuecTBa ¢ HNpUpofoi. DOpMHpPOBAHHME SKOJOTUYECKOW KYJIbTYphl H
9KOJIOTMYECKON rpaMOTHOCTH HACEJICHUS.

JdemMoHCTpauMu

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tenciu, B. H.
Cykaués.

Tabmumel 1 cxembl: «Pasfensl dKojaorum», «Metoasl 3kojorun», «CxemMa MOHUTOPHHTA
OKPY’KaIoILEH CpeabD».

Jlaboparopnasi padora 7 «/3yueHne MeTo10B IKOJIOTUYECKUX UCCIETOBAHUINN.

Tema 7. Opranusmbl 4 cpeja 00MTAHUSA

Okonoruyeckne  (GakTOppl M 3aKOHOMEpHOCTH uX  JeiictBusa.  Krnaccudukanus
JKOJIOTMYeCKUX  (akTopoB:  abuoThueckue, OuoTHYecKue,  aHTpornoreHHsie.  OOmue
3aKOHOMEPHOCTH JEHCTBHA dKojormdecknx (akropo. IlpaBuno muaumyma (K. [npenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBET Kak dKOJIOTHYECKHN (akTop. JeHCTBHE pa3HBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIbl PACTEHUW M JKUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CurHaibHas poib cBeta. oronepuoausm.

Temnepatypa kak skojorudeckuii dakrtop. JlelicTBue Temieparypbl Ha OPraHHU3MBIL.
[ToiikunoTepMHbIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxnocts kak skonorumueckuii daktop. Ilpucrnocobnenus pacTeHuil K MOAIEPKAHUIO
BoaHOTO Oaytanca. Kiaccudukamus pacTeHui 1o OTHOIICHHIO K Bojie. [Ipucnoco0aeHus )KHBOTHBIX
K U3MEHEHHUIO BOJIHOTO peXUMa.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3E€MHO-BO3/YILHAas, IOYBEHHas, TIJIyOWHHAas
MOJINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (PU3UKO-XMMHYECKHE OCOOEHHOCTH cpel OOUTaHus
opranus3moB. [IpucnocoOneHnst OpraHu3MoB K KU3HU B Pa3HbIX Cpe/ax.

buonornueckue putmbl. BHemHue n BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJUYHBIE PUTMBI.
[IprcnocoO0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranusmoB. I[Tonatue o xu3HeHHOW (opme. YKuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHHE TPaBBI.
Xuznennsle (OpMbI JKUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a9pOONOHTEL. OCOOEHHOCTH CTPOCHHUS
1 00pasa KU3HHU.

buotnueckne  ¢aktopsl. Buasl  OMOTHYECKMX  B3aMMOJEHCTBHMM:  KOHKYPEHLHS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmbl. [lapazutusm, koomepauus, MyTyalu3M, KOMMEHCAIU3M
(KBapTUPAHTCTBO, HaxyeOHUYecTBO). HeTpoduueckue B3aumoaencTBus (Tonuyeckue, opuieckue,
(dabpuueckue). 3HaueHnE OMOTUYECKUX B3aUMOJICHCTBUM JJIs CYILIECTBOBAHUSI OPraHU3MOB B Cpefie
obutanus. [IpHHINI KOHKYPEHTHOTO HCKIIIOUESHHUSI.

JleMoOHCTpaLun

Tabmuubl U cxeMbl: «Kojoruueckue (akTopb», «CBETOBOM CHEKTP», «IKOJIOTMYECKHE
IpyNINbl KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIOKpOBHBIE KUBOTHBIE», «XOJOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOIOTUYECKUE aJanTallii KUBOTHBIX», «Cpenbl OOWTAaHHUS OPTaHU3MOBY,
«buonornueckue putmbl», «KuzHeHHble QopMbl pacTeHuiD», «Ku3HeHHbIe (OPMBI KUBOTHBIXY,
«JKocHucTeEMa UIMPOKOJIIMCTBEHHOTO Jieca», «IJKOcHCTeMa XBOMHOro jeca», «llemm nuraHusy,
«XwumnanaectBoy, «Ilapasutuszmy», «Konkypenuus», «CuMonosy», «KoMmmeHcanmsmy.

Ob6opynoBanue: repOapuu pacTeHUH M JKUBOTHBIX, HPUCHOCOOJIEHHBIX K BIUSHHIO
pPa3IMYHBIX ~ JKOJOTHYECKUX  (AaKTOPOB, TrepOapuud  CBETOMIOOMBBIX, TEHETIOOMBBIX H
TEHEBBIHOCMBBIX PACTEHUH, CBETONIOOMBHIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacTteHus, repOapuy U KOJUIEKIIUHM TEIUIOIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMYUBBIX PACTCHUH,
yydyera NOTHIl M 3Bepei, repOapuu pacTeHHi, OTHOCSAIHMXCS K Trurpoduram, Kcepoduram,
Me30(puTaM, KOMHATHBIE PACTECHUS JAHHBIX TPYII, KOJJIEKIUU KUBOTHBIX, OOUTAIONINX B Pa3HbIX
cpemax, repbapuM M KOJJIEKIMM pACTEHUH M  JKUBOTHBIX, OOJaNalOMMX  4YepTaMu
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MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUH KHU3HH, repOapuil U KOJJICKIIMM PAaCTeHUH
U KUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIUH >KMBOTHBIX, YUACTBYIOIIMX B Pa3IUYHbBIX
OMOTHYECKUX B3aUMOJICHCTBUSAX.

JladopaTopnasi padora 8 «BrisiBiIeHHE TPUCTIOCOOTICHUI OPraHU3MOB K BIIMSHHUIO CBETAY.

JlaGopaTopnasi paGora 9 «BbIsBIEHHE TPUCIIOCOOJICHUN OpPraHU3MOB K BIIUSHUIO
TEMIIEPaTypPbI».

JlaGopatopnas padora 10 «AHaromuueckue OCOOCHHOCTH PAcTEHUIl M3 pa3HBIX MECT
OOUTaHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALMI

DKOJIOTUYECKHE XapaKTepUCTUKU momnynsuuu. [lomynsuus kak Ouosiornyeckas cHCTEMA.
Ponb HEOMHOPOAHOCTH cCpenbl, (U3MUECKUX OapbepoB U OCOOCHHOCTEH OMOJOTMU BHJIOB B
(GbopMUPOBaHUU MPOCTPAHCTBEHHON CTPYKTYphl momyisiuuid. OCHOBHbBIE MOKAa3aTEeNU IMOMYJISINH:
YHCJIEHHOCTD, INIOTHOCTh, BO3pAacTHas U I0JIOBAsi CTPYKTYpPA, POKIAEMOCTb, IIPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUTpALUSI.

Okojoruyeckas CTpykTypa mnonyiasuuu. OneHka YUCIEHHOCTH nomyinsuuu. /{uHamuka
nonyJsiuu M e€ perymsiuusa. buornueckuil moreHuuMan nonyisuud. MojaenupoBaHue AMHAMUKH
nonymsiuun. KpuBbsle pocra uHCIEHHOCTH mnomyisiiuuu. KpuBble BbDKMBaHUSA. Perymnsuus
YUCIEHHOCTH TMONYJSAIUi: poib (AKTOPOB, 3aBHUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojorudeckue crpareru Buaos (I- u K-crparerun).

[TonsTe 00 okonmormyeckol HUIIEe BuAa. MecrooOutanue. MHoOromepHas MOJEINb
skosiornyecko Humm [[x.M. XartumHcoHa. Pazmepbl skonorndeckod Humu. [loTeHumnanbHas u
peann30BaHHAs HUILIU.

Bun kak cucrema mnomynsuui. Apeansl BUAOB. Buabl M MX JKH3HEHHBIE CTpaTeruu.
DKOJIOTHYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEJEHHUS M MUTpalUil KUBOTHBIX. bHoJormueckue WHBA3UU
Yy>KE€pPOJIHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTunHCOH.

Tabmuupl U cxembl: «IKOJIOTMUECKHUE XapaKTEPUCTUKH MOMynsuun», «lIpoctpancTBenHas
CTpyKTypa mnonymsiuun», «Bo3pacTHele mnupamuabl nonymasuun», «CKOpPOCTh — 3aceleHus
MOBEPXHOCTH 3€MJIM pa3IMYHBIMU OpraHusmMamuy, «Mogens skonorudeckort wumm JIx. U.
XaTYMHCOHAY.

O6opynoBanue: repO0apuy pacTeHUM, KOJJIEKLINN )KUBOTHBIX.

JlaGopaTopHnas pa6ora 11 «IIpucrnocobieHust ceMsiH paCTeHUH K pacCeICHHION.

Tema 9. Jkos0rus cooduecTB. IKOJOrH4ecKue CHCTEMbI.

CoobmectBa opranu3moB. buonenoz u ero crpykrypa. CBSi3u MeXIy OpraHu3MamH B
OHOIIEHO3E.

Okocuctema kak oOTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUHOHATBHBIE OJIOKU
OpPraHU3MOB B DJKOCHCTEME: MPOJYLEHTbI, KOHCYMEHTBI, pPEIyLeHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u ceru. AGMoTHUECKHE OJIOKM 3KocucTeM. [I0oUBBI M HIIBI B KOCHCTEMAX.
KpyroBopot BemecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeIN PKOCUCTEMBI. buomacca M mpoayKuus. DKOJIOTMYECKUE MUPaMUIbI
qrces, OMomMacchl U SHEPTUu.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBneHHble
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykueccuu. [lepBuYHBIE U BTOPUYHBIE CYKIECCHH U HX
OPUYUHBL.  AHTPONIOTEHHBIE  BO3JCHCTBHA Ha  Ccykmeccud. KiMMakcHoe — cOOOIIEecCTBO.
buopasnoobpasue 1 noJHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

ITpuponHblE 3KOCUCTEMBI. JKocucmemvl 03€p u pek. IKocucmemvl MOpeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CMblHb.
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AHTpPOIIOTEHHBIE  DKOCHCTEMBI.  Arpo3kocucrema. ArpoueHo3. Paznuuusa  mexny
AHTPOIIOT€HHBIMH U IIPUPOJAHBIMU IKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas diopa u ¢ayHa.
CuHaHTponu3anys ropoIcKoi gayHsl. buogoruueckoe U Xo3siCTBEHHOE 3HaYEHUE arpOIKOCUCTEM
1 ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUI OpPraHU3MOB B 9KOCHCTEMAX.
Ponv rxackaonozo sghghexma u 6udos - 30ugpukamopos (Knouesvix 6u008) 8 HYHKYUOHUPOBAHUU
skocucmem. IlepeHOC SHEPrUHM M BEIIECTB MEXKIYy CMEXKHBIMU 3KOCHUCTEMaMH. Y CTOMYMBOCTh
OpPTraHU3MOB, MOMYJISIUI U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JCHCTBUH.

Mexanusmbl  8030€icmeus  3a2pA3HEHULl  PA3HbIX  MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2aHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCTEMHOM  YPOBHAX, OCHOBblL  IKOLOSUHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030eucmeus. MeToJOoJI0rusT MOHUTOPUHIA €CTECTBEHHBIX H
AHTPOITOTEHHBIX IKOCHUCTEM.

JdeMoHcTpannmn

IToptper: A. JIx. Tencnu.

Tabmuubl u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA IIMPOKOJIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIBHBIE TPYNIBI OPraHU3MOB B OJKOCHCTEME,
«KpyroBopor BemecTtB B 3kocucreme», «llemn mnwuraHus (macTOuIHAs, JETPUTHAs),
«DKoJIOTUYECKass NMUpaMHJia YHUCen», «IKOJIOTMYecKas NMupamMua OHMOMacchD», «IKOJOrudecKas
nupamyza sHeprun», «O0pa3oBanue 6oinota», «IlepBuuHas cykueccus», «BoccraHoBieHue jeca
rocye moxkapa», «JKocucTeMa o3epay, «ArporeHo3y», «KpyroBopor BemiecTB U MOTOK SHEPTHUU B
arpoueHosey, «IIpumepsl ypOo3kocucTem».

OOGopynoBanue: TepOapu pacTeHUU, KOJUICKIIMM HACEKOMBIX, 4yuyena NTHI[ U 3Bepew,
repbapuu KyJIbTypHBIX U AUKOPACTYIIUX PACTEHUH, aKBapUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora 4 «3ydyeHue u onrucanue ypo0o3KOCHUCTEMBI.

IKCKypeusi «IJKCKypcHs B TUIHUYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsSK, €IbHHMK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIN YT, 03€p0, O0I0TO)».

Tema 10. Buocdepa — rinodanbHas IKocHCTEMA

buocepa — oOmennanerapHas o0ojiouka 3eMJM, TJ€ CYIIECTBYET WJIM CYIIECTBOBaJa
*u3Hb. PazButue npencrasnenuit o ouochepe B Tpynax O. 3tocca. Yuenue B. W. Bepnanckoro o
6uocgepe. Obmnactu 6uocdepsl u €€ cocras. JKupoe BemiecTBo Onocdeps! U ero PyHKIUH.

3aKOHOMEPHOCTH CyIliecTBOBaHUs Ouocdeprl. OcoOeHHOCTH OHOchepbl Kak I1o0anbHOR
skocucTeMbl. JluHamuyeckoe paBHoBecue B Ouochepe. KpyroBopoTsl  BeulecTB U
OuoreoXuMHUYECKUe LUKIIBI (yriaepoaa, a3oTa). PUTMu4HOCTS siBJIeHUi B Ouochepe.

3oHanbHOCTh Ouochepsl. [lonsaTue o 6uome. OCHOBHbIE OMOMBI CYIIM: TYHJpa, XBOIHBIE
jeca, CMEIIaHHble U IIUPOKOJIMCTBEHHbIE Jieca, CTEIH, CaBaHHbI, MYCTBIHU, TPONHUYECKHE Jieca,
BBICOKOTOphs. Kimar, pacTuTenbHbIN U )KUBOTHBINA MU OOMOB CYIIIH.

CrpykTypa U (QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIMaga U OMOChEepHBIX
GbyHKIHI.

JleMoHCTpanuu

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocdeprl 3emun», «KpyroBopot azora B mpupojae», «KpyroBopot
yriaepoaa B mpupojne», «Kpyrosopor kuciopoaa B npupone», «KpyroBopor BOJbl B HPUPOIEN,
«OcHoBHBIE OMOMBI cymmny, «Knumarndyeckue nosca 3emun», «Tynapay, «Taiiray, «CMmeniaHHbIH
necy, «llIlupokonucTBeHHbIN Jec», «CTenby, «CaBanHay, «[lycToiHsy, « Tponudyeckuil gec.

O6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJlorHYeckre KpHU3UChl M MX NpUYMHBL. Bo3zgelicTBue dYenoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3IYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsa3HeHHe BOJHOW cpenbl. OXpaHa BOIHBIX
pecypcos. Pazpymienne noussl. OxpaHa MMOYBEHHBIX pecypcoB. MI3MeHeHue Kimmara.
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AHTpONOTreHHOE BO3/ICHCTBHE HA PACTUTENBHBINA U KUBOTHBIA MUp. OXpaHa pacTUTEIHLHOTO
1 ’KUBOTHOTO MHpa. OCHOBHBIE MPUHIUIIBI OXpaHbl MpUpoabl. KpacHble kauru. Oco0o oxpaHseMble
npupoanslie Teppuropun (OOIIT). borannyeckue cazbl U 300JI0THYECKUE TTAPKH.

OcHOBHbBIE MPHUHIMIIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA M MPHUPOAbI. ParmonanbHOe
IPUPOJIONIONB30BAHUE M COXpaHEHHE OHoNorndyeckoro pasHoobOpasuss 3emum.  OOmme
3aKOHOMEPHOCTH TJI00aJIbHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca U
€ro BEPOSITHBIEC TTOCIIEACTBHUSI.

Pa3BuTHe MeTO10B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOT'CHHBIX IpoleccoB. Cucmemmubie
uccnedo6anuss nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonocuuecroe paznoobpasue u ouopecypcel. HayuonanvHole uHGOpMaAyUuoHHbIE CUCTEMb,
obecneuusarouue 00CMyn K UHGOPMAyuU o COCMOSHUIO OMOENbHLIX 81008 U IKocucmem. OCHOBbL
IKopeabunumayuu dKocucmem u cnocobos 00pvovl ¢ OuonospedcoeHusmu. Pexoncmpykyus

MODPCKUX U HA3EMHbLX IKOCUCMEM.

JdeMoHcTpannmn

Tabmuubl u  cXxeMbl: «3arpsi3HEHHUE

aTMocdepsiy,

«3arps3HeHne  TUAPOCchHEpBI»,

«3arpsi3HeHue MouBbl», «IlapHUKOBBIN YPPekT», «Ocob00 oXpaHseMble IPUPOIHBIE TEPPUTOPUIY,
«Mogenu ynpasiasieMOro MUpay.
Ob6opynoBanue: ¢ororpapuu oxpaHseMbIX pacTeHHMH U JKUBOTHBIX KpacHoil kHHUrH
Poccuiickoit ®denepanuu, KpacHoi KHUTM peruoHa.

Pe3zepBHOe Bpems (8 1)

HpaKTI/I‘leCKaﬂ YacThb NIporpamMmmal.

JlaGopaTopHbie pabOThI
Ne Tema Llenb npoBenenus 1a00paToOpHOIl pabOTHI
1 «BbIsBIIEHNE U3MEHYMBOCTH Y 0CO0€i 3aKpEIUICHUE U POBEPKA 3HAHUM U YMEHUU
OZHOI'0O BUOA» YYaIIuXxcs
2 | «M3ydyenue apomopho30B U uAMOAANTALUN YCBOEHHE HOBBIX 3HaHUI, NIUIIOCTpALUs
y PaCTeHHMH U HKUBOTHBIX» M3y4aeMoro MaTepuania
3 3aKpenICHUE U TPOBEPKA 3HAHUN U YMEHUI
«ITpucrocobneHnst OpraHu3MOB U UX
OTHOCHTENbHAS 1ET1eCO00Pa3HOCTE yqammxces
4 3aKpenIeHUE U TPOBEPKA 3HAHUN U YMEHUI
«CpaBHEeHHE BUA0B IO MOP(OIOTHUECKOMY
KPUTEPUIO» yqamuxest
5 3aKpenIeHUE U IPOBEPKA 3HAHUN U YMEHUI
«M3yueHne 1 onrcaHue NCKOMAEMBbIX
OCTaTKOB JJPEBHUX OPTaHU3MOB) yqamuxest
6 . 3aKpeICHUE U IPOBEPKA 3HAHUN U YMEHUI
«M3ydyeHue 0COOEHHOCTEN CTPOEHUS CKelleTa
yuamnmxcs
YEJI0OBEKA, CBA3AHHBIX C NPAMOXO0XKICHUEM»
7 3aKpEIUICHUE U NIPOBEPKA 3HAHUM U YMEHUU
«M3yueHne METOZ0B SKOJIOIMUYECKHUX
HCCIIEIOBAHMIT» yamuxes
8 | «BpIsABIEHME MPUCIIOCOOIEHUH OPraHU3MOB YCBOEHUE HOBBIX 3HAHW, NILTIOCTpALIMs
K BIIMSIHUIO CBETa»
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HU3Yy4acMOTo MaTcpualia

9 . YCBOCHHUE HOBBIX 3HAHUH, HILUTIOCTPAIHS
«BpIsiBIeHNE IPUCIIOCOOICHUH OPTaHU3MOB
K BIIMSTHUEO TEMIIEPATYpPhI» M3y1aeMOT'o MaTepuana
10 . YCBOCHHUE HOBBIX 3HAHUH, HILUTIOCTPAIHS
«AHaTOMHU4ecKrue 0COOCHHOCTH PACTEHUH U3
pa3HBIX MECT OOUTAHUS» M3y1aeMOT'o MaTepuana
11 . 3aKperIeHUe U MPOBEpKa 3HAHWH U YMEHUH
«[Tpucnocobnenuns ceMsiH pacTeHUH K
pacceneHuo yHammxest
[TpakTrueckue paboThI
1 «WA3yuere 0cOGEHROCTE CTPOCHHS YCBOCHHUE HOBBIX 3HAHUH, HILUTIOCTPAIHS
pacTeHni pa3HBIX OTAEIOBY H3yHacMoro Matepuaia
2 «WA3yuere 0coGEHROCTEH CTPOCHHS 3aKperIeHUe U MPOBEpKa 3HAHUI U YMEHUI
NIO3BOHOYHBIX KUBOTHBIX) yaamuxes
3 (WA3yHeHre SKOTOTHUECKHX AIANTAIHI 3aKperIeHUe U MPOBEpKa 3HAHUI U YMEHUI
YeIoBeKa» yaamuxes
4 3aKperuIeHUe U MPOBepKa 3HAHWUH U YMEHUH

«I/I3yquI/Ie " OIIMCAaHHC yp603KOCI/ICTeMH»

yqamuxcesa
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATbHI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K peE3yJbTaTaM OCBOCHUS OOYYAIOIIMMUCS
IpOTrpaMM CpeHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIC U IIPEIMETHEBIE.

B cTpyKkType JIHWYHOCTHBIX pPe3y/lbTaTOB OCBOCHHUS MPOTrpamMMbl MO OHUOJOTMH BbIIEICHBI
CJIETYIOIINE COCTABIISIONIUE: OCO3HAHUE O0YUYAIOITUMHUCS POCCHICKON TPaXIaHCKOU UICHTHYHOCTH
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOIPENEIIECHUIO, HAlUYUe MOMUBAYUU K
00y4eHHIO OUOJIOTUH, YeleHanpasienHoe passumue BHYTPEHHUX YOKICHUN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEN U UCTOPUUECKUX TPATULMI pa3BUTHsI OMOJIIOTMYECKOTO 3HAHUS, 20MOBHOCHb
u cnocobnocms OOYYAIOIIUXCS PYKOBOACTBOBAaTbCS B CBOCH JIEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMHM, MPHUCYIIUMH CHCTEME OHOJIOTUYECKOTro OoOpa3oBaHUs, Haauyue
npaoCO3HAHUSA IKOJIOTHYECKON KYIbTYPBI, CHOCOOHOCMU CMAgumMb LEINH U CTPOUTH KU3HCHHBIC
IIJIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHHUS MPOTrpamMMbl 10 OMOJOTMHM JOCTHTAIOTCS B €IUHCTBE
y4eOHOW M BOCIHTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHICKUMU
COLIMOKYJIbTYPHBIMHM, HCTOPHUYECKUMU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, NPUHSATHIMU B
oOmiecTBe MpaBWJIaMU W HOPMaMu TIOBEJIEHUSI M CIIOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUSA,
CaMOBOCIIUTaHUSI U CaMOPA3BUTHs, Pa3BUTUS BHYTPEHHEH IO3WULMU JUYHOCTH, NATPUOTH3MA U
YBaXXEHUSI K 3aKOHY W MPABOINOPSAKY, YEJIOBEKY TpyJda U CTapuieMy IOKOJEHHUIO, B3aUMHOTO
yBa)KeHUsI, 0EpPEKHOT0 OTHOIICHUSI K KYJIbTYPHOMY HaclIEAUIO U TPaJULUsIM MHOTOHAI[MOHAIBLHOTO
Hapoza Poccuiickon denepannu, NpUpoOaE U OKPYXKAKOLLIEH cperie.

JIndHOCTHBIE PE3yNbTAThl OCBOEHUS ydeOHOro mpeamera «buonorus» JOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIIUXCsS PYKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOEXKJIEHUH,
COOTBETCTBYIOLIMX TPAJULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOILECTBA, pAaCIIUPEHUE KU3HEHHOTO
OMBITA U ONBITA IEATEIBHOCTH B IPOLIECCE PEATU3AlMKY OCHOBHBIX HANPABICHUA BOCIHMTATEIbHOU
JEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

- c(pOpMHPOBAHHOCTh TPAKJAHCKOM MO3UIMU OOydarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'0 YJI€HAa POCCUNCKOr0o OOIIECTBA;

- OCO3HaHME CBOMX KOHCTUTYLMOHHBIX TpaB M OOS3aHHOCTEH, YyBa)KCHHE 3aKOHA U
IIPaBONOPSJIKA;

- TOTOBHOCTb K COBMECTHOI TBOPYECKOH NEATETbHOCTH MPU CO3/IaHUH Y4EOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABaTeNIbHbIX 33/1a4, BBIMOIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTb OIpENeNATh COOCTBEHHYIO IO3UIMI0 IO OTHOLICHHWIO K SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

- yYMEHHE YYHMThIBaTb B CBOMX JCWCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3alMOJICHCTBUS JIOAEH C pa3sHbIMU YOEKIEHHUSMH, KYJIbTYPHBIMH HEHHOCTSMU U COLHUATbHBIM
IIOJIOKEHUEM;

- TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBHIMOJHEHUS Y4EOHBIX,
II03HABATENbHBIX U UCCIIEN0BATEIbCKUX 3a/]a4, YBAKUTEIBHOIO OTHOIIEHNS K MHEHHIO ONIIIOHEHTOB
P 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJEPKAHUS;

- TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

- chOpMUPOBAHHOCTH POCCUHCKOM TPaXKAAHCKON MICHTUYHOCTH, ATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH Tepel PoauHoM, ropnoctu 3a cBor Kpai, cBoro Poauny,
CBOH S13BIK U KYJBTYPY, IIPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;
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- LEHHOCTHOE OTHOIICHHWE K IIPUPOJHOMY HACIEOUIO K IAMATHHKAM IIPUPOLEI,
noctuxeHus M Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYAE;

- CIIOCOOHOCTH OIICHMBaTh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBICHHE U pPa3BUTHE
OMOJIOTUH, IOHUMAaHUS 3HAYeHHsI OWOJIOTMU B MO3HAHUU 3aKOHOB MPHUPOBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

- uJieiiHas yOexKIEHHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

- OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUKMCKOTO HAPOa;

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TOBE/ICHUS;

- CIIOCOOHOCTb OLIEHMBATh CUTYAlMI0 U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIECHHOCTH;

- OCO3HAHKE JJMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHUMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOJUTENSAM, CO3/IaHHI0O CEMbU Ha OCHOBE
OCO3HAHHOI'O MPUHATUA LIGHHOCTCI71 CEMEUHON JXKU3HU B COOTBETCTBHUHU C TpaguluusAMH HapoAaOB
Poccuu;

4) 3cTeTHYECKOT0 BOCIIMTAHUS:

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIOUYasi SCTETHKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOLICHUN;

- IOHUMAaHKE SMOIMOHAIBHOTO BO3ICHCTBHUS )KUBOM MPUPOABI U €€ IEHHOCTH;

- TOTOBHOCTH K CaMOBBIPAXXCHUIO B PAa3HBIX BHUAAX HCKYCCTBA, CTPCMIICHUC IIPOABJIATH
KauecTBa TBOPUYECKOU JTMUHOCTH;

5) ¢usnyeckoro BocmUTaHHs, (OPMHUPOBAHUSI  KYJBTYPbl  310POBbS M
IMOLUMOHAJIBLHOI0 0JIArONOJIyYHs:

- IOHUMAaHHUE W peau3alus 3JJOpOBOTO U 0e30macHOro o0pasa KU3HU (30pOBOE MUTAHUE,
COONIOICHNE THUTMEHUYECKHX MPaBHII U HOPM, COAIaHCHPOBAHHBIM PEXHUM 3aHITHA U OTIbIXA,
peryisapHasd (i)I/ISI/I‘-IeCKaﬂ aKTI/IBHOCTI)), 6€pe)KHOFO, OTBECTCTBECHHOT'O U KOMIICTCHTHOI'O OTHOIIICHUA
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

- TOHHUMAaHHEC I[ICHHOCTU IPaBUJI HWHIUBUAYAJIBHOIO HW KOJUICKTUBHOI'O 0e30macHoOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

- OCO3HAHME MOCJIEACTBUI M HENpPUSITUS BPEAHBIX IMPHUBBIUEK (YMOTPEOJICHUS aKOroJs,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTb K TPYZly, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYI0I00HE;

- TOTOBHOCTh K aKTHBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKOU U COHHaHBHOﬁ HAIpaBJICHHOCTH,
CIIOCOOHOCTH HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITEIHFHO BBIMIOIHATH TAKYIO AeSITEIbHOCTD;

- MHTEpEC K pasNuyHbIM cdepam MpoPECCHOHAIBHONW NEATeTbHOCTH, YMEHUE COBEPINAThH
OCO3HaHHBIHM BBIOOP OyaymIeil npodeccun U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPAa30BaHMIO Ha MPOTSIKEHUH BCel
KU3HU;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

- HKOJIOTUYECKHU I1eJIECO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHKY >KU3HU Ha 3emJe,
OCHOBE €€ CYIIIECTBOBaHMS,

- TIOBBIIICHHWE YPOBHS JKOJOTHYECKOW KYJIbTYPBI: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIKOB ¥ OLEHKH WX BO3MOKHBIX MOCJIEICTBUMN I OKPYXKAIOIIEeH Cpeibl;

- OCO3HaHUE TJIO0ATFHOTO XapakTepa SKOJIOTHYECKUX MPOoOJIeM U MyTeld ux
pelieHus;

- CO0COOHOCTH UCIIONIb30BaTh MPUOOpETaeMble MPH U3Y4EHUN OMOJIOTHH 3HAHUS M YMEHHUS
IpU pelieHuu MpoOJeM, CBA3aHHBIX C PpAlUOHAJIBHBIM MPHUPOJONOIL30BaHUEM (COOII0CHHE
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IIpaBWJI NTOBEACHUSI B IIPUPOJIE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECHUS B SKOCUCTEMAX, OXPAHY
BHJIOB, DKOCHCTEM, Orocdepsl);

- AKTUBHOE HENPHUATHE NCUCTBUHM, IPUHOCAIIMX BpEl OKPYKAIOIIEH NPUPOAHOU Cpene,
YMEHHUE MPOrHO3UPOBaTh HEOJAroNpUATHBIC HSKOJOTHYECKHE IOCIEACTBUS IPEeAIPUHUMAEMbIX
JNEUCTBUN U IIPEAOTBPALLIATh UX;

- HQJIWYME Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, JKOJIOTMYECKOH KyIbTYpPBI, OIBITA
JESTEIbHOCTH ~ DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHUS  pPYKOBOJICTBOBaTbCS HMHU B
IIO3HABATEIIBHOM, KOMMYHUKATMBHOM M COLMAJIbHOW IIPAKTHKE, TOTOBHOCTM K YYacTHIO B
IIPaKTUYECKON AESITEIbHOCTH IKOJIOTMUECKOI HAIIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

- c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKd UM OOLIECTBEHHOM IPAKTHKH, OCHOBAaHHOINO Ha JUallore  KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TIOJHUKYIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE S3bIKOBOM M YATATENIBCKOW KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUSA
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

- NOHHMMaHHe cneur@ukr OMOJIOTMM KaK HayKH, OCO3HaHHs €€ poiu B (OPMHPOBAHUU
PalMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOIO IPEACTaBIEHUS 00 OKpYKaroleM
MHpE KaK O €IMHCTBE IPUPObI, UeIOBEKa U O0IIECTBA, B IIO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH
U peLIeHUH NPo0JIeM COXPaHEHHS IPUPOJHOTO PaBHOBECHS;

- yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMH JUIsl COBPEMEHHOM IIUBHIIM3ALMM: O0eCIIeYeHUs
HOBOTO YpPOBHS Pa3BUTHS MEIWLUHBI, CO3/aHUE MEPCHEKTUBHBIX OMOTEXHOJOTHA, CIIOCOOHBIX
pelaTh pecypcHble NMpoOieMbl pa3BUTHUS YEJIOBEYECTBA, MOMCKA IMyTeH BbIXOJa U3 II00ATbHBIX
AKOJIOTMUECKUX MpoOJieM M oOecrneueHus: nepexosa K yCTOMYMBOMY Pa3BUTHUIO, PALMOHAIBHOMY
MCMOJIb30BAHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

- 3aUHTEPECOBAHHOCTh B MOJTYYEHUH OMOJIOTMYECKUX 3HAHUUM B LIEJSAX MOBBIMIEHUS 001Iei
KYJIBTYpbl, €CTECTBEHHO-HayYyHOH TIpPaMOTHOCTH, KaK COCTaBHOW YacTH (DyHKIMOHAJIbHOU
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoil pu U3y4eHUH ONOJIOTHH;

- NOHMMAaHHME CYIIHOCTH METOJOB IIO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJb30BaTh IIOJydyaeMble 3HAHUS JJI1 aHaiau3a W OOBSCHEHUs SBJIECHUI
OKpY’KaloIIero MHpa M HNPOUCXOMAUIMX B HEM H3MEHEHHH, yMeHHe JenaTb OOOCHOBaHHBIE
3aKJIIOYEHHST Ha OCHOBE HAy4yHBIX (AKTOB M HMEIOIIUXCS JaHHBIX C I€JIbI0 TMOJyYEHUs
JOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTh CaMOCTOSATEIbHO HCIOJIb30BaTh OMOJIOTWYECKUE 3HAHMS JUIsl pelIeHUs
po0JIeM B peabHbBIX KU3HEHHBIX CUTYaLUsX;

- OCO3HaHHE IIEHHOCTH HAay4HOH JeSATENIbHOCTH, TOTOBHOCTh OCYIIECTBISATh NMPOECKTHYIO U
HCCIIEIOBATENBCKYIO AESTENIBHOCTh HHINBUYAIbHO U B TPYIIIIE;

- TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUI0 M CaMOOOpPa30BaHHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBUU C IKM3HEHHBIMU
MOTPEOHOCTAMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeaMeTHbIe Pe3yiIbTaThl OCBOCHHS y4eOHOro mpemmera «bBHONOTHS» BKIIOYAOT:
3HaYUMBIE AN (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYUAIOIUXCS — MEXKIUCIUIUTMHAPHBIC
(MexTpeMeTHBIC) O0IICHAYYHBIE TTOHATHUS, OTPAKAIONIHNE IIETIOCTHOCTh HAYYHOW KapTUHBI MHpa U
cHenu(puKy METOJOB IMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, JHEpPTUS,
SIBJICHHE, TIPOIIECC, CHCTEMa, HayUHBIN (DaKT, MPUHITHUIL, THITOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
WCCIIeIOBaHNe, HAONIOICHUE, M3MEpPEeHHe, SKCIEPUMEHT W JpYTHe); yHHBEpCalIbHBbIC yueOHBIE
neiictBusi  (TO3HaBaTeNbHBIE,  KOMMYHHKATHBHBIC,  PETYJISATHBHBIE),  OOECIICUMBAIOIINE
dbopMupoBanne (QYHKIHOHATHHOW TPAMOTHOCTH U COIUATHHONH KOMIIETEHIIMH OOydYaromuxcs;
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CIOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTHHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpcajbHble YydeOHble JACHCTBHS B TO3HABaTENbHOU U
COLIMAJIBHOM ITPAKTHKE.

B pesynbrare u3zydeHuss OMONOTHMM Ha YPOBHE CpEAHEro o0O0IIero oOpa3oBaHUS Y
oOyuatomerocsi OyayT copMUpOBaHBI TO3HABATEIILHBIC YHHBEpPCaIbHBbIC Y4YeOHBIC IEHCTBUS,
KOMMYHHUKATHUBHbIE YHUBEpPCaJIbHbIC yUueOHbIC ACHCTBUS, PErylATUBHbIE YHUBEpPCAIbHBIE yUeOHbIE
JCHCTBYSI, COBMECTHAS JICATEIBHOCTD.

MetanpeaMeTHble pe3yNbTaThl OCBOCHUS MPOrpaMMBbl CpelHEro oOmiero oopazoBaHUs
JOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU YUeOHbIMHU NM03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JJOTHYECKHUeE TeHCTBUS:

- CaMOCTOATEIbHO (POPMYIMPOBATH U aAKTyaJM3HpPOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- HCIIOJIb30BaTh MPH OCBOCHUHM 3HAHUI NPUEMBI JIOTUYECKOTO MBIILICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, Kitaccuukamnmu, 0000IIEeHNs ), PaCKPhIBATh CMBICTT OHOJIOTHYECKHUX TTOHATHH
(BBLOENATH WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

- ONpEeNeNATh IEMH JSATCIBHOCTH, 3aJlaBas MapaMeTpbl M KPUTCPUU HX JIOCTHKCHUS,
COOTHOCHUTH PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IEIISIMU;

- WUCIOJB30BaTh OWOJIOTMYECKUE IOHATUS IS OOBSCHEHUS (AKTOB W SIBJICHUU J>KUBOU
MIPUPOJIBI;

- CTPOUTH JIOTUYECKHE pACCYKICHWS (MHIyKTHUBHBIC, JICIYKTUBHBIC, [0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHHS,

- TMIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA ISl MPEACTABICHHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHWH B HU3Y4YaeMbIX OHMOJIOTMUYECKHMX OOBEKTaX, a TaKKe MPOTHBOPEUYMM Pa3HOrO poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

- pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM aHATN3a UMCIOIIMXCS MaTepPHaTbHBIX
1 HEMaTepUAIbHBIX PECYPCOB;

- BHOCUTH KOPPEKTHBHI B JCSITEIHHOCTH, OIICHHBATH COOTBETCTBHE PE3YJIHTATOB IIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITENFHOCTH;

- KOOPJAMHHUPOBATh M BHIMOJIHATH PabOTy B YCIOBHUSX peaTbHOr0, BHPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUS:

- BJIAJICTh HABBIKAMH y4EOHO-UCCIICIOBATEILCKON W TPOCKTHOW JESITeILHOCTH, HaBBIKAMU
paspelieHust MpoOieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIFHOMY TOWCKY METOJOB
pEIIeHUS TPAKTUIECKHX 3a]1a49, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

- WCIIONIb30BaTh pPAa3HYHBIC BUIBI JEATEIBHOCTH IO TOJIYYEHHI0 HOBOTO 3HAHUS, €ro
HWHTEpIIPETAINH, MPEOoOPa30BAHUIO W NMPUMCHCHHIO B YYEOHBIX CHUTYallHsIX, B TOM 4YHCIIC TPH
CO3/IaHUU YYEOHBIX U COIMANBHBIX MPOEKTOB;

- (hopMHpOBATH HAYYHBIN THI MBINUICHUS, BIaJIETh HAYYHOH TEPMUHOJOTHEH, KITFOUEBBIMHU
MOHATHSIMU U METOJIaMU;

- CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BATEIbHOW NESITEIBHOCTH H
KU3HEHHBIX CUTYaIIHIX;

- BBIABJIATH TNPUYMHHO-CICACTBEHHBIE CBS3M U aKTyalU3UpOBaTh 3aJady, BbIIBHIaTh
TUNOTE3y €€ pelleHus, HAXOAUTh apTyMEHTHI JJIs IOKa3aTelbhCTBA CBOUX YTBEP)KICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHATM3UPOBATH MOJYYECHHBIC B XOJI€ PEIICHUS 3a/1a4¥ PE3YNIbTaThl, KPUTUIECKH OICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

- aBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
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- OCYILECTBIISITh 1IEJICHANPABICHHBIM MOUCK MEepeHoca CPEIACTB M CIIOCOOOB JIEHCTBHS B
poeCCUOHATILHYIO CPEAY;

- yMeTh TEPEHOCHTb 3HAaHUS B I[IO3HABATEIbHYID M MPAKTUYECKYI0 OO0JIACTH
KHU3HENEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeiH;

- BBIJBUIaTh HOBBIE MJIEM, IpPEJIaraTb OPUIMHAIbHBIE IMOJIXOABI U PEIIECHUs, CTaBUTh
poOJIeMBI B 33J]a4H, JIOITYCKAIOIINE aJbTEePHATUBHBIEC PELICHUS.

3) pabora ¢ undgopmanmeii:

- OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HH(MOpMAIMH (TEKCT€ y4eOHOTO MOCOOUs,
HAy4YHO-NIONYJISIPHOW JUTEepaTrype, OMOJIOTMYECKUX CIIOBapsAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh HHPOPMALMUIO PA3TUYHBIX BHIOB U (HOpPM
IIPEJCTABICHUS, KpPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUUBOCTb;

- (GopMyIHpOBaTh 3aIPOCHl W TPUMEHATH Pa3IMYHBIE METOIBI TPU TIOMCKE U OTOOpE
Ouosiornyeckoil nuupopmMay, HeOOXOIMMOH /IS BBIIIOJIHEHUS YUeOHbIX 3aa4;

- MPUOOpETaTh ONBIT HMCIIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

- CaMOCTOATENIBHO BBIOMpATh ONTUMAIBHYIO (OpMYy mpencTaBieHUs OWOIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

- HCIOJBb30BaTh HAYYHBIH S3bIK B KAa4eCTBE CpEACTBA NpU paboTe C OMOIOTHYECKOM
uHpopMaluel: NPUMEHATh XUMHUUYECKHe, (PU3MYecKHe M MaTeMaTU4eCKHe 3HAKU M CUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYypy, HCHOJb30BaTh M IPEOOpPa30OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIHOCTH,

- BJANeTh HaBBIKAMHM DPACMO3HABaHWSA W 3alUTHl HHQOpMAIMK, WHPOPMAIUOHHOM
0€301aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) oOenmue:

- OCYIIECTBJIATh KOMMYHHUKAIIMH BO BCeX cdepax XKU3HHM, aKTUBHO y4acCTBOBATh B JIMAJIOTE
WIA JUCKYCCHM IO CYIIECTBY 0OCyXJaeMoil TeMbl (yMEHHE 33a/aBaTh BONPOCHI, BHICKA3bIBATh
CYXIIEHUS OTHOCHUTEIFHO BBHIMIOJHEHUS TIpeAjlaraeMod 3aJadd, YYHTHIBAaTb WHTEPECHl U
COIJIACOBAaHHOCTH MO3ULUI IPYTUX YUaCTHUKOB AMATOra WK AUCKYCCHUN);

- pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBAa OOIICHWs, NMOHMMATh 3HAYEHHE COIHAIBHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYyallUd, YMETh CMSATr4aTb KOH(JIUKTHI U
BECTH MIEPETOBOPHI,

- BJIQJIETh Pa3IMYHBIMH CIOCOOaMM OOIIEHHS M B3aWMOJICHCTBUSA, MOHUMATh HaMEpEeHHUs
APYTUX JIIOJCH, MPOSBISTh YBAKHUTEIBHOE OTHOIICHHWE K COOECEIHHKY W B KOPPEKTHOW (opme
(bopMyIMpOBaTH CBOU BO3PAKEHHUS;

- pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHHSI C HCIOJIB30BAHHEM SI3BIKOBBIX
CpPeACTB.

2) COBMeCTHAsI 1eSITeJIbHOCThD:

- MIOHUMATh U HCIOJB30BATH NMPEUMYIIECTBA KOMAaHAHON M MHIMBUAYaJIbHOW pabOTHI MpU
pelieHnrn Ouosorndyeckoi MmpoOsiaeMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TIPYMIOBBIX
(dbopM B3aMMOAEUCTBUS MPH peIICHUH yueOHOH 3a1aun;

- BBIOMpATh TEMATHKY WM METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOIIUX HWHTEPECOB U
BO3MOKHOCTEH Ka)K0T0 UiIeHa KOJUIEKTHUBA;

- NPUHUMATh 1€ COBMECTHOM J€ATEIbHOCTH, OpPraHU30BbIBaTh U KOOPAMHHUPOBATH
JEUCTBHUA 10 €€ TOCTUXKCHUIO: COCTABJIATh IUIAH JEHUCTBUM, PaCIPENeiaTh POIU C Y4ETOM MHEHUU
YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PaOOTHI;

- OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKIOTO yJaCTHUKA KOMAH/bI B OOLIHI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;
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- Opeajiaratb HOBBIC MPOCKTLI, OLCHUBATL HACU C IMO3UIMKA HOBU3HBI, OPUTHHAJILHOCTH,
HPaKTUYECKON 3HAYUMOCTH;

- OCYIICCTBIISITh TO3UTHBHOE CTPATETHYECKOC IIOBEJCHUEC B PA3JIMYHBIX CHUTYAIHSIX,
HPOSIBIISATH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

OBJia/ileHNe YHUBEPCAIbLHBIMH PeryJIiTHBHBIMH 1eiiCTBUSIMU:

1) camoopranu3amnusi:

- HCIIOJBb30BAaTh 6I/IOHOI‘I/I‘-I€CKI/I€ 3HAHUA AJId BBISIBICHUA HpOGHeM U HUX pCHICHUA B
’KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

- BBIGI/IpaTB Ha OCHOBE OMOJIOTMYECKUX 3HAHUK HCJICBBIC U CMBICJIIOBBIC YCTAHOBKU B CBOUX
ACHCTBUSIX M MOCTYNKaxX IO OTHOIICHUIO K JKHBOH HPUPOJE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKaroIIHX;

- CaMOCTOSITEJIBHO OCYILECTBIISITh [MO3HABATEILHYIO JICSTEIbHOCTh, BBISBISTH MPOOJIEMBI,
CTaBUTHh U POPMYIUPOBATH COOCTBCHHBIC 33/1a4M B 00PA30BATEIBHOM JACSITCIILHOCTH U KU3HEHHBIX
CHUTYaIIUsX;

- CaMOCTOSTEIILHO COCTABJIATh IUIAH PELICHUS MPOOJIEMBI C YY4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUII;

- 1aBaTb OLICHKY HOBbBIM CUTYAIIUAM,

- pacUIMpsATh PAMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX IPEIIIOYTCHHA;

- JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

- OLICHUBATH IPUOOPETEHHBI OIIBIT;

- CIIOCOOCTBOBATh (DOPMHUPOBAHUIO M TIPOSIBICHUIO IIMPOKON SPYAUIIMN B pa3HBIX 001acTsIX
3HAHW1, IOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTENIbHbIN 1 KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

- J1aBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHUTb KOPPEKTHBBHI B JESITEIBHOCTh, OIICHHBAThH
COOTBETCTBHE PE3YJIbTATOB IIEIISM;

- BIIQJICTh HABBIKAMH [TO3HABATEIBHON peICKCHH KaK OCO3HAHMUS COBEPIIACMBIX JCHCTBHIA
U MBICIIMTCIIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBaHHﬁ, HUCIIOJIB30BaTh HpI/IéMBI pe(l)HeKCI/II/I
ISl OLICHKH CUTYAIlH, BRIOOpA BEPHOTO PEIICHUS;

- YMCTb OLICHUBATh PUCKU U CBOCBPEMCHHO IMMIPUHUMATL PCIICHUS 110 X CHUKCHUIO,

- IPUHUMATh MOTHBBI M aPI'yMEHTBI IPYTHX MPH aHAIH3E PE3yIbTaTOB JACSTEIbHOCTH;

3) npuHsiTHE CeOs M APYIrUX:

- IPUHUMATDH Ce0sl, TOHUMasi CBOM HEJJOCTATKH M JOCTOWHCTBA;

- IPUHAMATh MOTHBBI U aPTYMEHTHI IPYTUX IPH aHAIU3E PE3YIbTaTOB IEATEIBHOCTH;

- IpU3HABATh CBOE MPABO U MPABO JPYTUX Ha OIIHOKHY;

- pa3BUBaTh CIIOCOOHOCThH MIOHUMATh MHP C TIO3UIMH JPYTOTo YeIOBeKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS cojJepkaHus ydeOHoro mpenmera «buonorus» Ha
yriyOJa€HHOM YpPOBHE OpPHEHTHMPOBAHBI Ha obOecrieueHue MpOoPHUILHOIO 00y4eHHs O0O0YdYarolIMXCs
6uonoruu. OHU BKIIIOYAIOT: cHelu(prUecKkre Ui OMOJIOTUH Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI
JeUCTBUI 1O OCBOEHHIO, MHTEPIpETallud M MpeoOpa3oBaHUIO 3HAHWUM, BHUJBI JAEATEIBHOCTU I10
MOJIYUEHUIO HOBBIX 3HAHUH M HX NPUMEHEHHUIO B PA3IMYHBIX YYE€OHBIX, a TaKXKe B peajlbHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHsle pe3yabTaThl IPEICTABIEHBI 110 TOAAM U3Y4YECHHUS.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS yueOHOTro penmera «buomorusi» B 10 Knacce NOMKHBI
OTpaXkaTh:

- ¢(hOpMHUPOBAHHOCTH 3HAHUI O MecTe U POJIK OUOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(bOopMHPOBAHNUN €CTECTBEHHO-HAyYHON KapTUHBI MUPA, B MIO3HAHUH 3aKOHOB MPUPOABI U PELICHUU
npo0GsieM palMoHaIbLHOTO MPUPOIONOIb30BAHMS, O BKIIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;
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- BJIaJICHUE CHUCTEMOH OHMOJOrMYecKMX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJAraloline
OMOJIOTMYEeCKHEe TEPMUHBI U TOHATHUS (KU3Hb, KJIETKa, OPraHM3M, METab0OJu3M, TOMEOCTas,
CaMOpETryJIALNs, CaMOBOCIPOU3BECHUE, HACIEICTBEHHOCTb, MU3MEHUMBOCTb, POCT M Pa3BUTHE),
ounonornueckue Teopuu (kinerounas teopus T. [lIBanna, M. IlIneinena, P. Bupxosa, xpoMocomHas
Teopus HacnenctBeHHoctu T. Moprana), yuennst (H. . BaBunoBa — o 1ieHTpax MHOTo0Opasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAcTEHUN), 3aKOHBI (€IMHOOOPa3Usi MOTOMKOB MEPBOrO MOKOJICHHUS,
paclleIIeHHs], YUCTOTHI TaMEeT, HE3aBUCUMOTro HacienoBaHus I'. MeHienst, roMoJI0rn4eckux psaoB
B HacyencTBeHHOU n3menunBoctu H. M. BaBunosa), npuHIUIBL (KOMILIEMEHTAPHOCTH);

- BJIQ/ICHUE OCHOBHBIMHM METOJaMH HAayYHOTO MO3HAHMUS, UCIIOIb3YEMBIX B OMOIOTHYECKUX
UCCIIETOBAHMX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

- YMEHME BBIACIATh CYLIECTBEHHbIC NPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHUCIE OakTepuii, rpuboOB, pacTeHHIA,
KUBOTHBIX U YEJIOBEKAa, CTPOCHHSI OPraHOB U CUCTEM OpPraHOB PACTEHHM, KMBOTHBIX, UEIIOBEKA,
MIPOLIECCOB JKU3HEACATEIbHOCTH, MPOTEKAIONINX B OPraHW3Max PacTeHUH, )KMBOTHBIX U YeNIOBEKa,
OMOJIOTHYECKHX TPOIECCOB: OOMEHa BemIecTB (METaboIM3M), MPEBPAIICHUSI SHEPTUH, OPOKEHHUS,
aBTOTPO(HOI0 U reTepoTpodHOr0 TUIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Mel03a,
ramMeToreHesa, sMOpuoreHes3a, nocTaMOPHOHAIBHOIO Pa3BUTHSL, PAa3MHOXKEHUS, WHIAUBUAYAIbHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJICICTBUS TE€HOB, TeTEPO3Uca, HCKYCCTBEHHOTO 0TOOPA;

- YMEHME YCTaHABJIMBAaThb B3aUMOCBSI3U MEXKIY OpPraHOMAAMU KJIETKHM U UX (YHKIUSAMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHeW M MX (PYHKIHUIMH, MEXAY OpraHaMH M CUCTE€MaMU OPraHOB y
pacTeHU, )KUBOTHBIX U YEJIOBEKA U UX (PYHKLUUAMHU, MEXAY CUCTEMaMH OPIaHOB U UX (YHKIUSIMH,
MEXy dTarnaMu OOMEHa BEIEeCTB, dTalaMy KJIETOYHOTO [UKIIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
sTanamMu SMOPHUOHAIIBHOTO Pa3BUTHsL, T€HOTUIIOM U (DEHOTUNOM, (EHOTUIIOM U (haKTOpamMu Cpebl
oOuTaHus;

- YMEHHUE BBISABIATh OTJIMYUTENbHBIE NMPU3HAKU KUBBIX CHUCTEM, B TOM 4YHCIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

- YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

- yYMEHHE pemniarb OMOJOTMYECKHE 3aJaud, BBIABIATH MNPUYMHHO-CIEICTBEHHBIE CBSI3U
MEXy UCCIeNyeMbIMH OMOJIOIMYECKHMMHU MPOLIECCAaMU U SBJICHUSIMH, J1€71aTh BBIBOJBI U MPOTHO3bBI
Ha OCHOBaHUU MOJIYYEHHBIX PE3YJIbTAaTOB;

- YMEHHE BBINOJHATH JJAOOpAaTOpHBIE M NMpakTHYeCKUe paboThl, cOOI0AAaTh MpaBUia MPH
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

- YMEHHE BBIJBUIaTh THUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBHBIMU CpPEICTBaMH,
dbopMynupys Ledb UCCIeA0BaHUs, aHAIM3UPOBATh ITOYYEHHbIE PE3YNIbTaThl U JIEJIaTh BbIBO/IBI,

- YMEHHME y4YacTBOBaTh B y4eOHO-HCCIEN0BAaTENbCKOH paboTe Mo OMOJOrHH, SKOJIOTUH U
MEIUIMHE, MPOBOAMMON Ha 0aze HIKOJBHBIX HAy4YHBIX OOIIECTB, W MYOJIMYHO MPEACTABIATH
MOJTyYeHHBIE PE3yJIbTaThl HA YIEHUUECKUX KOH(EpEeHIUIX;

- YMEHHE OLIEHUBATh 3THYECKUE ACTIEKThl COBPEMEHHBIX HCCIEA0BaHUN B 00JacTH OMOJIOTUU
U MEULMHBI (KJIOHUPOBAaHNE, UCKYCCTBEHHOE OILIOA0TBOPEHNE, HAIIPABIEHHOE N3MEHEHHE TEHOMa
U CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);

- YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOD OymyIiel mpodeccuoHaIbHON AEATENbHOCTH B
o0nacTi OMOJIOTHH, MEAULIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU, CEIbCKOTO XO3SHUCTBA, MUILEBOMN
MPOMBIIIJICHHOCTH, YIJIyOJIATh MMO3HABATENbHbIM MHTEPEC, HAlpaBIEHHBIH HAa OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIICH MPOPECCUr M MPOJOHKEHHE OMOJIOTMYECKOTO 00pa3oBaHUs B OpraHU3AIMIX
CpeaHero NpoQecCuOHaIbHOTO U BBICIIIETO 00pa30BaHusl.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO npenMera «buonorus» B 11 Kaacce NOKHBI
OTpaXkaTh:

- ¢(hOpMHUPOBAHHOCTH 3HAHUI O MeCTe U POJIM OUOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB
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IPUPOJBl M PEIICHUM SKOJIOTHYECKUX MPOOJIEM YellOBEYeCTBa, a TAKXKE B PEIICHUU BOIPOCOB
paloOHaIBLHOTO MPUPOAOIONIB30BAHUSA, U B (DOPMUPOBAHUHU IIEHHOCTHOTO OTHOILIEHUS K MPHUPOJE,
OOIIIECTBY, YENIOBEKY, O BKJIAJe POCCUHCKHX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOT 1Y,

- YMEHHE BJIAJeTh CHCTEMOW OMOJOTHYECKMX 3HAHMM, KOTOpas BKIIOYAET ONpEIesICHUS U
MOHMUMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOUIMX OHOJIOTUYECKUX TEPMUHOB U TOHATUH (BUA,
skocuctema, Ouocdepa), Ouonormueckue Tteopun (dBomonmoHHas Teopuss Y. JlapBuHa,
CUHTeTHYeCKass Teopus s3Boironuu), yueHus (A. H. CesepuoBa — 0 myTax M HampaBICHHSIX
spomonnu, B.W. BepHajackoro — o 6uocdepe), 3akoHbl (reHeTudeckoro paBaosecus Jx. Xapau u
B. BaiinGepra, 3apogsimeBoro cxoactBa K. M. boapa), mpaBuna (munumyma lO. JIuOuxa,
HKOJIOTUYECKOM MUPaMUIbI SHEPTHH), TUIIOTE3bI (TUnore3a «mupa PHK» V. I'nnbepra);

- yYMEHHME BJAJETh OCHOBHBIMH METOJIAaMU HAYYHOTIO TO3HAHMS, HCIHOJIb3YeMbIMU B
OMOJIOTUYECKUX HCCIENOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHHWE, HW3MEpEHHeE,
HaOII0/IeHNe, IKCIEPUMEHT), CIOCOOAMU BBISBJICHHS M OLICHKH AHTPOIOTCHHBIX H3MEHEHHH B
IPUPOJIE;

- YMEHHE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKU: BUIOB, OHMOTreOIEHO30B, JKOCHUCTEM U
ouocdeprl, CTAOMIM3UPYIOIIETO, IBIKYIIETO M Pa3phIBAIOLIETO E€CTECTBEHHOTO OTOOpA,
QJJIONIATPUYECKOT0 U CUMITATPUUECKOTr0 BUI000PA30BaHMSI, BIUSHUS JBIKYIIUX CHII 3BOJIOIUU Ha
reHO(OH] TOIMYJSIUKN, MPUCIOCOOICHHOCTH OpPraHM3MOB K cpelae OOWTaHUs, dYepeloBaHUs
HaIpaBIIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B SKOCUCTEMAX;

- YMEHHE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY INPOLECCAMH HBOJIONHUH, JBIKYIIMMU
CHJIaMH aHTPOIIOT€HE3a, KOMIOHEHTAMHU Pa3UYHBIX AKOCHCTEM M MPHUCIOCOOJICHUSIMH K HUM
OpTaHU3MOB;

- YMEHHE BBIABIATh OTIMUUTENbHBIE IPU3HAKH J)KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUOB
K cpene oOurTaHus, aOMOTHYECKMX W OMOTHYECKHMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOT€HHBIX N3MEHEHUH B HKOCUCTEMAX CBOEH MECTHOCTH;

- YMEHHUE WCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIMKY JJIsi JOKa3aTelbCTBAa POJACTBA OPraHU3MOB Ppa3HBIX CHCTEMaTHMYECKMX TIpyIII,
B3aMMOCBSI3 OPTaHW3MOB M CpeAbl OOWTaHUS, €IWHCTBA YEJIOBEYECKHX pac, HEOOXOANMOCTH
COXpaHEHHMs. MHOrooOpas3usi BUJOB M HSKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHUPOJBI U
YeJI0BEYECTBA;

- YMEHHE peliaTh OHOJOrMYecKHe 3aJayH, BBIABIATh HPUUUHHO-CIEJICTBEHHBIE CBSI3U
MEXy UCCIeTYEeMbIMH OMOJIOTHYECKHMH TPOIIECCAMH U SIBIICHHUSIMH, JI€TaTh BBIBOJBI U TIPOTHO3HI
Ha OCHOBAHUH IOJyYEHHBIX PE3YJIbTaTOB;

- YMEHHE BBINOJHATH JJAOOpaTOpHbIE U IpaKTHUecKue paboThl, coONIOAaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOpHBIM 000pPYI0BAHUEM;

- yMEHHWE BBJIBHTaTh THIIOTE3bl, IMPOBEPITh HX DKCIEPUMEHTAIBHBIMUA CpEICTBAMH,
bopmMynHpys 1eNb UCCIIeI0BaHMs, aHATTU3UPOBATh MOJTYYSHHbIE PE3YJIbTAaThI U JAeaTh BEIBOBI;

- YMEHHE yYacTBOBaTh B y4e€OHO-HCCIIEIOBATEILCKOW paboTe MO OMOJIOTUM, DKOJIOTHH M
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MYOJUYHO MPEICTABIATH
MOJTyYCHHBIEC PE3yJIbTAThl HA YICHUYECKUX KOH(EPEHIUX;

- YMEHHME OIICHMBATh THIIOTE3bl W TEOPHUH O MPOUCXOXKIACHUU IKHU3HM, 4YelloBeKa MU
YeJIOBEYECKHX pac, O MPHYMHAX, IOCIEACTBUSIX M CIIOCO0aX TMpenoTBpaIleHHs TII00aTbHBIX
W3MEHeHul B buocdepe;

- YMEHHE OCYIIECTBIISTH OCO3HAHHBIN BBIOOP Oyaymiel npodeccnoHaIbHOW NeITeIbHOCTH B
obnacTi OMOJIOTHH, 3KOJOTHH, MPUPOAONOIH30BAHUS, MEIUIIMHBI, OMOTEXHOIOTUH, TICUXOJIOTHH,
BETEPUHAPUU, CEIBCKOTO XO34KCTBA, MHUILEBON MPOMBILIUIEHHOCTH, YIIyOJIATh IMO3HABATEIbHBIN
MHTEpEC, HANpaBJICHHBIH HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH MPOQeEecCuu U MPOJOJIKEHUE
OMOJIOTMUECKOT0 O00pa30BaHUs B OpraHU3ANMSIX CPeAHEro NPOo(ECCHOHATHLHOTO M BBICIIETO
o0Opa3oBaHMUsI.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U

TeM NMPOrpaMmbl

buonorus xak HaykKa

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue

padoThI

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

POCCUNCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

Hanpasienust
peau3anuu
BOCIIUTATEIbHOIO
NOTeHInAa A

- TPaKIaHCKOE
BOCIIUTAaHUE
- HATPHOTUYECKOE
BOCIIUTAHUE
- TyXOBHO-
HpPaBCTBEHHOE
BOCIIUTaHHE
- 3CTETUYECKOE
BOCIIUTAHUE
- (huznyeckoe
BOCIIUTaHHE,
¢dopmupoBaHue
KYJIBTYpPBI 37J0POBbS U
YMOIMOHAIBHOTO
OJ1aronoyyus.
- SKOJIOTUYECKOe
BOCIIUTaHHE
- HIEHHOCTH HAy4YHOTO
MO3HAHUS

JKuBrnle cucTeMbl U UX

H3y4yeHue

POCCUMCKAY
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

- TPKIaHCKOE
BOCIIMTaHUE

- IaTPUOTUYECKOE

BOCIIUTAaHUEC
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buonorus xieTku

0.5

POCCHUNCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

- TyXOBHO-
HpPaBCTBEHHOE
BOCIIUTAaHUE
- 3CTETUYECKOE
BOCIIUTAHUE
- huznyeckoe
BOCIIUTaHHE,
¢dopmupoBanue
KYJBTYPHI 37J0POBbS U
YMOIMOHAIBHOTO
OIaronoyyus.

- DKOJIOTUYECKOe
BOCIIUTAHUE
- ICHHOCTH Hay4YHOT'O
MO3HAHUS

- FpaXkJIaHCKOE
BOCIIUTaHHE
- NaTPUOTUYECKOE
BOCIIUTaHHE
- TyXOBHO-
HpPaBCTBEHHOE
BOCIIUTaHHE
- 3CTETUYECKOE
BOCIIUTaHHE
- (huznyeckoe
BOCIIUTaHHE,
dopmupoBanue
KYJIBTYPBI 37I0POBbS
YMOIMOHAIBHOTO
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XuMu4ecKasi OpraHu3anus
KJIETKHU

10

POCCHUMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

Onaromosyuusi.
- 3KOJIOTHYECKOe
BOCITHTaHUE
- IIGHHOCTH HAYYHOTO
HO3HAHUS

- TpaXXIaHCKOE
BOCIIUTAaHUE
- HATPHOTUYECKOE
BOCIIUTAaHUE
- IyXOBHO-
HpPaBCTBEHHOE
BOCIIUTaHHE
- ACTETUYECKOE
BOCIIUTaHHE
- usnueckoe
BOCIIUTaHHE,
dopmupoBaHue
KYJIBTYpPBI 37J0POBbS U
HMOLMOHAIBHOTO
OJ1aronoyyus.
- HKOJIOTHYECKOE
BOCIIUTaHHE
- IEHHOCTH HAYYHOTO
MO3HAHUS

CrpoeHue U QyHKIIUH KICTKH

2

POCCUMCKAY
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

- TpaXXIaHCKOE
BOCIIUTaHHE

- TAaTPUOTUIECKOE
BOCIIUTaHHE

- IyXOBHO-
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OOMeH BEIECTB U
MIPEBpAITICHUE YHEPTUU B
KJIETKE

POCCUNCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

HpPaBCTBEHHOE
BOCIIUTAaHUE
- 3CTETUYECKOE
BOCIIUTAHUE
- uznueckoe
BOCIIUTaHHE,
¢dopmupoBanue
KYJBTYPHI 37J0POBbS U
HMOIIMOHATBHOTO
Onaromoryuusi.
- DKOJIOTUYECKOe
BOCIIUTAHUE
- ICHHOCTH Hay4YHOT'O
TIO3HAHUS

- TPaK/IaHCKOE
BOCIIUTaHHE
- NaTPUOTUYECKOE
BOCIIUTaHHE
- TyXOBHO-
HpPaBCTBEHHOE
BOCIIUTaHHE
- 3CTETUYECKOE
BOCIIUTaHHE
- (huznyeckoe
BOCIIUTaHHE,
¢dopmupoBanue
KYJIBTYpPBI 370POBbS U
YMOIMOHAIBHOTO
Oy1aronoyyus.
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https://resh.edu.ru/subject/5/10/

- OKOJIOTHYCCKOC
BOCIIUTAaHHUEC
- ICHHOCTH HAY4YHOI'O
IIO3HAaHUA

Hacnencrsennasa
nHbOpMALKS U pearu3aris
€€ B KJIIETKE

POCCHUMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

0.5

- TpaXXJIaHCKOE
BOCIIUTaHHE
- HATPHOTHYECKOE
BOCIIUTAaHUE
- IyXOBHO-
HPaBCTBEHHOE
BOCIIUTaHHE
- 3CTETUYECKOE
BOCIIUTaHHE
- huznyeckoe
BOCITUTAHUE,
dopmupoBaHue
KYJIBTYpPBI 37J0POBbS U
HMOLMOHAIBHOTO
Onaromnonyyus.
- SKOJIOTUYECKOe
BOCIIUTaHHE
- IEHHOCTH HAYYHOTO
MTO3HAHUS

JKM3HEeHHBIN IUKIT KIIETKH

POCCHUMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

- TPAKIAHCKOE
BOCIUTAHHE
- IaTPUOTUYECKOE
BOCIUTAHHE
- TyXOBHO-
HPABCTBEHHOE
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https://resh.edu.ru/subject/5/10/

BOCIIUTaHHE
- 3CTETUYECKOE
BOCIIUTAaHUE
- uznueckoe
BOCITUTAHUE,
¢dopmupoBanue
KYJIBTYPHI 37J0POBbS U
HMOIMOHATBHOTO
Onaromoryuusi.

- HKOJIOTUYECKOE
BOCIIUTAHUE
- ICHHOCTH HaY4YHOTO
TIO3HAHUS

CrpoeHure u QyHKINH
OpPTaHU3MOB

17

1.5

POCCHUMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

- TpaXXJIaHCKOE
BOCIIUTAHUE
- NaTPUOTUYECKOE
BOCIIUTaHHE
- TyXOBHO-
HpPaBCTBEHHOE
BOCIIUTaHHE
- 3CTETUYECKOE
BOCIIUTaHHE
- (pusmueckoe
BOCIIUTaHHE,
dopmupoBanue
KYJIBTYpPBI 37J0POBbS U
HMOILMOHAIBHOTO
OJ1aronoyyus.
- YKOJIOTUIECKOe
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BOCIIUTAaHUC
- ICHHOCTH HAY4YHOI'O
IIO3HaHUA

10

11

Pa3zmHOXkeHUE U pa3BuTHE
OpraHu3MOB

I'eneruka — Hayka o
HACJIEICTBEHHOCTHU U
HN3MCHYMUBOCTHU OPTaHN3MOB

POCCHUMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

1.5

POCCHUMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

0.5

- TpaXXJIaHCKOE
BOCIIUTaHHE
- IATPUOTUYECKOE
BOCIIUTAaHUE
- TyXOBHO-
HPaBCTBEHHOE
BOCIIUTAHUE
- ACTETUYECKOE
BOCIIUTaHHE
- huznyeckoe
BOCIIUTaHHE,
dbopmHpoBaHUE
KYJIBTYpPBI 37J0POBbS U
HMOLMOHAIBHOTO
Onaromnonyyus.
- HKOJIOTHYECKOE
BOCIIUTaHHE
- IEHHOCTH HAYYHOTO
MTO3HAHUS

- TpaXkJIaHCKOE
BOCIIUTaHHE
- IaTPUOTUYECKOE
BOCIUTAHHE
- TyXOBHO-
HPAaBCTBEHHOE
BOCIIUTaHHE

41
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https://resh.edu.ru/subject/5/10/

- 3CTETUYECKOE
BOCIIUTaHHE
- uznueckoe
BOCIIUTaHHE,
dbopmupoBaHUE
KYJIBTYPHI 3J0POBbSI U
HMOIMOHAIBHOTO
Onaromoryuusi.
- HKOJIOTUYECKOE
BOCIIUTaHHE
- IEHHOCTH HAYYHOTO
MO3HAHUS

12

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

10

POCCHUMCKAS
DJIEKTPOHHA A HIKOJIA
https://resh.edu.ru/subject/5/10/

- TpaXXIaHCKOE
BOCITUTAHUE
- HATPHOTUYECKOE
BOCITUTAaHUE
- TyXOBHO-
HpPaBCTBEHHOE
BOCITUTAaHUE
- ACTETUYECKOE
BOCITUTAHUE
- (pusmueckoe
BOCITUTAHUE,
dbopMupoBaHue
KYJIbTYPBI 37I0POBBS U
IMOIMOHAIBHOTO
Onaromnony4usi.
- DKOJIOTHIECKOE
BOCITUTAHUE

42



https://resh.edu.ru/subject/5/10/

- HICHHOCTH HAYYHOI'O
IIO3HaHUA

13

14

3aKOHOMEPHOCTH
U3MCHYUBOCTHU

I'eneTnka uenoBeka

POCCHUMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

POCCHUIMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

0.5

- TpaXXJIaHCKOE
BOCIIUTaHHE
- AaTPUOTUYECKOE
BOCIIUTaHHE
- IyXOBHO-
HPaBCTBEHHOE
BOCIIUTAaHUE
- 3CTETUYECKOE
BOCIIUTaHHE
- huznyeckoe
BOCIIUTaHHE,
¢dopmupoBanue
KYJbTYPBI 37I0POBBS U
HMOLMOHAIBHOTO
Onaromnony4us.
- DKOJIOTUYECKOE
BOCIIUTaHHE
- IEHHOCTH HAYYHOTO
MTO3HAHUS

- TPAKIAHCKOE
BOCIIUTaHHE
- IaTPUOTUYECKOE
BOCIUTAHHE
- TyXOBHO-
HPAaBCTBEHHOE
BOCIUTAHHE
- 3CTETHYECKOE
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BOCIIUTaHHE
- usnueckoe
BOCIIUTaHHE,

dbopmupoBaHUE

KYJBTYPBI 37J0POBbS U

HMOIMOHAIBHOTO
Onaromosyuusi.
- HKOJIOTUYECKOE
BOCIIUTaHHE
- HIEHHOCTH HAYYHOTO
MO3HAHUS

15

Cenexuusi OpraHu3MoB

1,5

POCCHUMCKAS
DJIEKTPOHHA A IKOJIA
https://resh.edu.ru/subject/5/10/

- TpaXXIaHCKOE
BOCIIUTaHHE
- IAaTPUOTUIECKOE
BOCIIUTAHUE
- TyXOBHO-
HpPaBCTBEHHOE
BOCIIUTaHHE
- 3CTETUYECKOE
BOCIIUTaHHE
- (pusmueckoe
BOCIIUTaHHE,
dbopmupoBaHUe
KYJIBTYpPBI 37J0POBbS U
HMOILMOHAIBHOTO
Onaromnonyyusi.
- HKOJIOTHYECKOE
BOCIIUTaHHE
- IEHHOCTH HAYYHOTO
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IIO3HAaHUA

16

17

buoTtexHonorus u
CHHTETHYECKas OMOJIOTHS

PesepBHOE Bpemst

POCCUMCKAL
SJIEKTPOHHAS LIIKOJIA
https://resh.edu.ru/subject/5/10/

0,5

POCCHUIMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/10/

- TPaKIaHCKOE
BOCIIUTaHHE
- IATPUOTUYECKOE
BOCIIUTaHHE
- TyXOBHO-
HpPaBCTBEHHOE
BOCIIUTAaHUE
- 3CTETUYECKOE
BOCIIUTAHUE
- huznyeckoe
BOCIIUTaHHE,
¢dopmupoBanue
KYJBTYPHI 37I0POBbS U
IMOIMOHAIBHOTO
Onaromnonyyus.
- DKOJIOTNYECKOE
BOCIIUTaHHE
- IEHHOCTH Hay4YHOTO
MTO3HAHUS

- TPAKIAHCKOE
BOCITUTaHHE
- IaTPUOTUYECKOE
BOCIIUTaHHE
- TyXOBHO-
HPAaBCTBEHHOE
BOCIUTAHHE
- 3CTETHYECKOE
BOCIIUTaHHE
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- (huznyeckoe
BOCIIUTaHHE,
dbopmupoBaHUE
KYJBTYPBI 37J0POBbSI U
AMOIUOHATBHOTO
Onaromosyuusi.

- HKOJIOTUYECKOE
BOCIIUTaHHE
- HIEHHOCTH HAyYHOTO
MO3HAHUS

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102

15
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11 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMmblI

KoanuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue

padoThI

duekTpoHHbIe (L (pPOBbHIE)
o0pa3oBaTesibHbIE pecypchl

HanpasJsienust
peanu3anuu
BOCIIUTATEIbHOIO
NOTeHHAJIA

3apokJIeHUE U pa3BUTHE
HBOJIIOIIMOHHBIX
MPEJCTaBICHUH B
Oouosioruun

MuxkposBoItoLHs U €€
pe3yJIbTaThl

14

POCCUNCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/11/

POCCHUMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/11/

- TPaXJaHCKOE
BOCIIUTaHHE
- MATPUOTUIECKOE
BOCIIUTaHHE
- TyXOBHO-
HPaBCTBEHHOE
BOCITUTAHUE
- ACTETHYECKOE
BOCIIUTaHHE
- (huzmueckoe
BOCIIUTaHHE,
¢dbopMupoBaHue
KYJIBTYpPBI 37I0pOBbS
Y 3MOIIMOHAJIBHOT'O
OJaronoxyus.
- DKOJIOTHYECKOE
BOCIIMTaHHE
- IICHHOCTH
HAyYHOTO
TIO3HAHUS

- TPaXJaHCKOE
BOCIIUTaHHE

- MaTPUOTUYECKOE
BOCIIUTaHHE
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MakposBontonus u eé
pe3yJIbTaThl

POCCHUMCKAS
DJIEKTPOHHA A HIKOJIA
https://resh.edu.ru/subject/5/11/

- TyXOBHO-
HPaBCTBEHHOE
BOCITUTAHUE
- 3CTETHYECKOE
BOCITUTAHUE
- (huznueckoe
BOCIIUTaHHE,
¢dbopmupoBaHue
KYJIBTYPHI 37I0POBbS
Y SMOIIMOHAILHOTO
OJ1aronoxy4us.

- DKOJIOTHYECKOE
BOCITUTAHUE
- ICHHOCTH
HAyYHOTO
TIO3HAHUS

- TpaXJaHCKOe
BOCIIUTaHHE
- IaTPUOTHUYECKOE
BOCIIMTaHHE
- TyXOBHO-
HPaBCTBEHHOE
BOCIIMTaHHE
- ICTETUYECKOE
BOCIIUTaHHE
- (huznueckoe
BOCIIUTaHHE,
¢dbopMupoBaHue
KYJIBTYPHI 37I0POBbS
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1 YMOLIMOHAILHOTO
OJraronoJTyqus.
- DKOJIOTUYECKOE
BOCITUTaHHE
- IEHHOCTH
HAy4YHOTO ITO3HAHUS

IIpoucxoxnenue u
pa3BUTHE )KU3HU HA
3emie

15

1.5

POCCHUMCKAS
DJIEKTPOHHA A HIKOJIA
https://resh.edu.ru/subject/5/11/

- TPaXJaHCKOE
BOCIIUTaHHE
- MATPUOTUIECKOE
BOCITUTAHUE
- TyXOBHO-
HPaBCTBEHHOE
BOCITUTaHUE
- 3CTETHYECKOE
BOCIIMTaHHE
- (pusmueckoe
BOCIIUTaHHE,
¢dbopmupoBaHue
KYJIBTYpPBI 37I0pOBbs
Y 3MOIIMOHAJILHOT'O
Oyaronoxy4us.
- DKOJIOTHYECKOE
BOCIIHTaHHE
- ICHHOCTH
HAYYHOTO
TIO3HAHUS

[Ipoucxoxnenue
YEJI0BEKa —

10

POCCUNCKAA
DJIEKTPOHHAS LIIKOJIA

- TPKIaHCKOE
BOCIITUTaHUEC
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AHTPOTIOreHE3 https://resh.edu.ru/subject/5/11/ - narproTHYeCcKOE
BOCIIUTAHUE

- lyXOBHO-
HPaBCTBEHHOE
BOCITUTAHUE

- 3CTETUYECKOE
BOCIIUTaHHE
- (huzmueckoe
BOCIIUTaHHE,
dbopMupoBaHUe
KYJIBTYPBI 3J0POBBSI
¥ SMOLMOHAIIBHOTO
0J1aronoxy4us.
- DKOJIOTHYECKOE
BOCIIUTaHHE
- IEHHOCTH
HAYYHOTO
TIO3HAHUS

- TpaXJaHCKOe
BOCIIUTaHHE
- IaTPUOTUYECKOE

DKOJIOTHSI — HayKa O
BOCIIUTAHUC

- TyXOBHO-
3 0.5 HPaBCTBEHHOE
BOCITUTAHHE

B3aMMOOTHOIICHUAX
OpraHu3MOB U
HaJOpraHU3MEHHBIX
CUCTEM C OKPYIKaIoILeH

. - ICTETHYECKOE
cpenoi

BOCIIUTaHHE
- (pusmueckoe

BOCITMTaHUE,
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Opranusmsl 1 cpesa
oOuTaHus

1.5

POCCHUIMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/11/

¢dopmupoBanue
KYJIBTYPBI 37I0POBbSI
Y SMOIIMOHAILHOTO
OJraronoTyqus.
- DKOJIOTUYECKOE
BOCIIUTaHHE
- LEHHOCTH
HAyYHOTO
MIO3HAHUS

- TpaXXJaHCKOe
BOCIIUTaHHE
- aTPUOTUIECKOE
BOCIIUTaHHE
- TyXOBHO-
HPaBCTBEHHOE
BOCIIUTaHHE
- 9CTETUYECKOE
BOCIIUTaHHE
- (huznueckoe
BOCIIUTaHHE,
¢dbopMupoBaHue
KYJIBTYPHI 37I0POBbSI
¥ SMOIIMOHAIEHOTO
OJaronoxyyus.
- DKOJIOTMYECKOE
BOCIIUTaHHE
- HEHHOCTH
HAyYHOTO
TIO3HAHUS
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DKOJIOTHS BUIOB U
MONYJIALHMA

0.5

- TPOXJaHCKOE
BOCITUTaHHE
- IATPUOTUYECKOE
BOCIIUTaHUE
- TyXOBHO-
HPaBCTBEHHOE
BOCIIUTaHHE
- ACTETUYECKOE
BOCIIUTaHHE
- (huzmueckoe
BOCIIUTaHHE,
dhopmupoBaHHe
KYJIBTYPBI 37I0POBbSI
Y 3MOIMOHAILHOTO
OJiarornosy4us.
- DKOJIOTUYECKOE
BOCIIMTaHHE
- IEHHOCTH
Hay4YHOT'O
MO3HAHUSA

OKoJIorus COO6H_ICCTB.
OKOJIOTHYECKHE CUCTEMEBI

12

0.5

POCCHUMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/11/

- TPOXJaHCKOE
BOCIIMTaHHE
- MaTPUOTUIECKOE
BOCIIUTaHHE
- IyXOBHO-
HPaBCTBEHHOE
BOCIIUTaHHE
- 3CTETHYECKOE
BOCIIHTaHHE
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- (huznueckoe
BOCIIUTaHHE,
dhopmupoBaHue
KYJIBTYPBI 37I0POBbSI
Y SMOIIMOHAILHOTO
Onaronoxyyus.

- 9KOJIOTUYECKOE
BOCIIUTaHHE
- IEHHOCTH
HAyYHOTO
TIO3HAHUS

10

buocdepa — rmobanpHas
IKOCHCTEMA

POCCHUIMCKAS
SJIEKTPOHHA S HIKOJIA
https://resh.edu.ru/subject/5/11/

- TPOXJaHCKOE
BOCIIUTaHHE
- MATPUOTUIECKOE
BOCITUTAHUE
- TyXOBHO-
HPaBCTBEHHOE
BOCIIUTaHHE
- 9CTETUYECKOE
BOCIIMTaHHE
- (pusmueckoe
BOCIIUTaHHE,
¢dbopMupoBaHue
KYJIBTYPBI 37I0pOBbSI
Y SMOIIMOHAIIBHOTO
OJaronoxyyus.
- DKOJIOTMYECKOE
BOCIIHTaHHE
- ICHHOCTH
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Hay4HOI'0
[IO3HAHUS

11

12

YenoBek U OKpyKaromas
cpena

PesepBHOE Bpems

POCCUICKAS
DJIEKTPOHHA A IKOJIA
https://resh.edu.ru/subject/5/11/

- TPaXJaHCKOE
BOCIIUTaHHE
- IATPUOTUYECKOE
BOCIIUTaHHE
- TyXOBHO-
HPaBCTBEHHOE
BOCITUTAHUE
- ACTETHYECKOE
BOCIIUTaHHE
- (huzmueckoe
BOCIIUTaHHE,
¢dbopmupoBanue
KYJBTYPBI 3J0POBBSI
Y 3MOIIMOHAJILHOT'O
Oyaronoxy4us.
- DKOJIOTHYECKOE
BOCIIUTaHHE
- IICHHOCTH
HAYYHOTO
TIO3HAHUS

OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102

7.5
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