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MNOSICHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ydeOHOMy mnpenmery "buomorus" (mamee - OMOJIOTHSI) HA YpPOBHE
cpemHero o0miero oopasoBanus pazpadborana Ha ocHoBe denepanpHOro 3akona ot 29.12.2012
No 273-®3 «O6 obpazoBanmn B Poccwmiickoit Penepanun»y, ®I'OC COO, Konuemiuu
npenojaBaHusi yueOHoro mnpeamera «buosOrHs» UM OCHOBHBIX MOJIOKEHUN (enepanbHOR
paboueii mporpaMMbl BOCTIUTAHHSI.

VYueOnsbiit npeamer «buosorus» yriayonénHoro ypoBHs u3ydeHus (10—11 xmaccer)
SIBIISICTCS. OJTHUM M3 KOMIIOHEHTOB TIPEAMETHOM 001acTi «EcTecTBEeHHO-HAyYHBIE TIPEMETHI».
Cornacno nonoxeHusMm O®I'OC COO npoduibHble ydeOHBIE NpPEAMETHI, H3ydyaeMble Ha
yriayOa€HHOM YpOBHE, SBISIOTCA crocoOoM auddepeHnrannd o0ydyeHHs Ha YpOBHE
cpemHero oOmero o0pa3oBaHMsS W TPU3BAHBI O0ECIEYUTHh TPEEMCTBEHHOCTH MEXIY
OCHOBHBIM  OOIIMM, CpEeIHUM OOLIUM, CpPEIHUM MPO(PECCHOHATBHBIM M  BBICIIUM
oOpazoBanueM. B TO ke BpeMsi KaXAbIH M3 3THX YYEOHBIX IMPEIMETOB JOJDKEH OBITH
OPUEHTUPOBAH HA MPHOPUTETHOE pEIICHHEe O0Opa30BaTEIbHBIX, BOCHUTATEIBHBIX U
pa3BUBAIONIMX 3aJad, CBA3aHHBIX C MpodopueHTanueil 00yJaromuxcs U CTUMYIHPOBAHHEM
HWHTEpeca K KOHKPETHOW 00JaCTH HAyYHOTO 3HAHUSA, CBS3aHHOTO C OMOJOTHEH, MEIUIIMHOM,
HKOJIOTHEH, TICUXOJIOTHEH, CIOPTOM MITH BOCHHBIM JICTIOM.

[Iporpamma mo ywyeb6Homy mpenvery "buonorus" naér mpencraBieHHe O LETH H
3ajadax u3ydeHus: yueOHoro npenmera «buosorus» Ha yrinyOn€HHOM YpOBHE, ONpeAessieT
oOs3arenpbHOE (MHBapUAaHTHOE) TPEAMETHOE COJAEpXkKaHHE, €ro CTPYKTypUpOBaHHE IIO
paszgenaM W TeMmaM, paclpelesieHHe Mo KiaccaM, pPEKOMEHIyeT TOCIe10BaTeIbHOCTh
M3yYeHHs] Y4eOHOTO MarepHana ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPHIPEJAMETHBIX CBS3EH,
JIOTUKU y4eOHOTO TPOIEcca, BO3PACTHBIX O0COOEHHOCTEW oOyuarommuxcsa. B mporpamme mo
OMOJIOTUU pealn30BaH TMPHUHIHUI TPEEMCTBEHHOCTH C HW3ydeHHEM OHMOJOTHMH Ha YpPOBHE
OCHOBHOTO 00111ero 00pazoBaHusi, Onarojnapst 4emy MPOCMATPUBAETCSl HAIPaBJIEHHOCTh Ha
MOCTIeIyIoNIee Pa3BUTHE OMOJOTMYECKHX 3HAHWW, OPHEHTHPOBAHHBIX Ha (HOPMHUpPOBAHHE
€CTECTBEHHO-HAyYHOTO MHPOBO33PEHUS, SKOJOTHYECKOTO MBIIUICHUS, MPEJACTABICHUNH O
3M0poBOM 00pa3e JKHM3HHM, Ha BOCHHTAaHHE OEpPEeKHOTO OTHOUICHHS K OKpY)Kalomen
NpUPOAHOHN cpexe. B mporpamMMe mo OMONOTHH Tarkke MOKa3aHbl BO3MOXKHOCTH Y4eOHOTO
npeamera «buonorus» B peanmmsanum  TpeboBanmit PI'OC COO Kk mIaHHpPYEMBIM
JMYHOCTHBIM, METANIPEMETHBIM H TPEAMETHBIM pe3yabTaraM o0ydeHus: U B pOpMHPOBAHUHT
OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIHHON NEATEIHHOCTH OOYJalOMmUXCS IO OCBOCHUIO
cojiepKaHusi OMOJIOrUYECKOro 0O0pa3oBaHMs Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHuUsl.

Y4eOusiii npeameT «buosiorus» Ha ypoBHE CpeHEro olImiero oopa3oBaHus 3aBepIIacT
Ouosornyeckoe OOpa3oBaHME B INKOJIE W OPUEHTHPOBAH Ha pACIIMpPEHHE U YriryOJieHue
3HAHUN 0OYYaIOIIMXCA O >KUBOW MPHUPOJIC, OCHOBAX MOJIEKYJISIPHONW U KJIETOYHOU OUOJIOTHH,
AMOPHOJIOTHH U OMOJIOTUN PAa3BUTHS, TEHETHUKH, CETICKIINH, OMOTEXHOJIOTHH, SBOJIIOLUOHHOTO
YUEHHSI U SKOJIOTUH.

N3yuenne yuebHOTO MpenMera «buosorusy Ha yriayOJeHHOM YpOBHE OPHEHTHPOBAHO
Ha TIOJIFOTOBKY OOYYAIOUIUXCS K MOCTEAYIOMEMY TMOJYYEHHUIO OMOJIOTHYECKOT0 00pa30BaHUs
B By3aX M OpraHM3alusAX CpeaHero mnpodeccuoHambHOro oOpasoBanus. OCHOBY €ro
COJIEPKAHHUS COCTABJISIET CHCTeMa OMOJIOTMUECKUX 3HAHHM, IMOJYYCHHBIX NPU H3YYCHUU
00yJaroIMMHUCS COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/eioB OHOJIOTMM Ha YpOBHE
OCHOBHOTO 001miero oopazoBanusi, B 10—11 knaccax 3Ty 3HaHUS NOJIYy4aroT pa3BuTHe. Tak,
pacHIMpeHbl W YIIIyOJICHbl OWOJOTMYECKUE 3HAHUSA O PpACTEHHUSX, XUBOTHBIX, TIpubdax,
OakTepusx, OpraHM3ME 4YeJIOBEKa, OONIMX 3aKOHOMEPHOCTSX JKU3HHU, JOMOJHUTEIHHO
BKJIIOYEHBI OHMOJIOTHYECKUE CBEJCHUS NPUKIAJHOTO M TOHWCKOBOTO XapaKTepa, KOTOphIe
MOJKHO HCITIOJIb30BaTh KaK OPUEHTHPHI JUIS MOCIEAYIONMEro BeIOOpa mpodeccuu. Bo3moxHa
TaKKe MHTErparis OMOJOTHYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHUSMH, MOTYYEHHBIMU
00y4aroImuMUCs TPU U3y4eHUH (PU3UKH, XUMHH, Teorpaduu 1 MaTeMaTHKH.



CrpykTypa mporpammbl mo ydeOHOMy mpeamery '"buosorus" oTpakaer CHUCTEMHO-
YPOBHEBBIN U 3BOJIOLMOHHBIN MOAXObl K M3ydeHUIo Ouonoruu. CoriacHO UM, U3ydaroTCs
CBOMCTBA ¥ 3aKOHOMEPHOCTH, XapaKTEepHbIE [JIs1 JKUBBIX CHCTEM Pa3HOTO YPOBHSA
OpraHu3aliK, SBOJIIOIMKA OPraHUYECKOTO MHpa Ha 3emile, COXpaHEHHUs OHOJIOTHMYECKOTo
pazHooOpa3us miuaHeTsl. Tak, B 10 Kjacce M3y4aroTcss OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM
OMoJIOTHH, SMOPUOJIOTUA U OMOJIOTHH Pa3BUTHS, TCHETHKU M CEJICKIIMH, OMOTEXHOJIOTHH H
CUHTETHUYECKOM OMOJIOTUH, aKTyaIUu3upYIOTCs 3HAHUS 00yJaroIuxcs 1o 00TaHUKE, 300JI0THH,
aHaToMuu, pusnosoruu yenoseka. B 11 kmacce u3yyarorcss 3BOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTUHU U yY€HHe 0 orocdepe.

VYueOnplii mpeamer «buonorus» mnpuszBaH 00eCHEeYUTh OCBOCHHE OOydYarOLUMUCS
OMOJIOTUUECKNX TEOPUH U 3aKOHOB, HWJEH, MPHUHIIMIIOB W TMPABWI, JIEKAIMIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI MHpA, 3HAHUHW O CTPOEHUH, MHOTOOOpa3UHu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJALHUH, OMOIEHO3a, SKOCHUCTEMBI, O BBIAAIOIIMXCS
HAyYHBIX JOCTHKCHHSIX, COBPEMCHHBIX HCCIICIOBAHUSAX B OMOJIOTHH, TPUKIIAJIHBIX aCIEKTax
OMOIOrMYecKuX 3HaHUH. [l pa3BUTHS U MOAAEPKaHUsI HHTepeca 00ydaroluxcst K OM0I0ruu
Hapsily CO 3HAYUTEIbHBIM 00BbEMOM TEOPETUYECKOTO0 MaTepHaja B COAECpPKAHUM MPOTrPAMMBbI
1o OMOJIOTUH MPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBJIEHUS M Pa3BUTHUS TOM WU
WHOM 00JacTH OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B DEIICHHE
BaXHENIINX OMOJIOTMYECKUX U HKOJIOTMUYECKUX MPOOIIeM.

Ilenp wu3yuenust ywyeOHoro mpeamera «buonorus» Ha yriyOn€HHOM YpOBHE —
OBJIaJICHUE OOYUAIOIIIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHATHLHON OpraHU3aIiy )KUBBIX
CHCTEM pPa3HOro paHTa ¥ MPHOOpPETeHHE YMEHUH UCIIOJIB30BATh 3TU 3HAHUS B (DOPMUPOBAHUHT
UHTEpeca K ompeneiaéHHol o0mactu NpodecCHOHAIbHON JAEATEIbHOCTH, CBSI3aHHOW C
OWosorve, WM K BBIOOPY Yy4e€OHOTO 3aBeACHUsS Il TPOJOJDKEHUS OHOJIOTHYECKOTrO
00pa3oBaHUsI.

Joctuwxenne uenu uszydeHuss ydeOHoro mnpeamera «buosorus» Ha yriayOoiaéHHOM
ypoBHE 00€ecreunBaeTcs PelIeHueM CIEIYIOIUX 3a/1a4:

OCBOEHHE OOYYarONIMMHUCS CHCTEMbl OWOJOTHYECKHMX 3HAHHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUJIaX,
COCTaBJIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYI0 KapTUHY MHpa; O CTPOCHHUH,
MHOroo0Opa3suu M OCOOEHHOCTSIX OHOJOTMYECKMX CUCTEM (KJIETKa, OpraHu3M, MHOMYJsALUs,
BUJI, OMOTEoIIeH03, Orocdepa); 0 BHIIAIOIMIMXCSA OTKPBHITUSIX U COBPEMEHHBIX MCCIIEIOBAHUSIX
B OMOJIOTHY;

O03HAKOMJIEHHE  OOY4YaloIUXCsl C  METOJaMU  MO3HAHUS  JKMBOW  NPUPOJBL:
UCCJIEZIOBATEIbCKUMHU  METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJSPHOM U KJIETOYHOUN
Ounosiorun, SMOPUOJIOTUA U OUOJIOTHH PAa3BUTHUS, TEHETUKH M CEJICKIIMH, OMOTEXHOJIOTHH U
CUHTETHYECKOM OHOJIOTUH, TaJCOHTOJOIMH, OHKOJIOTUH); METOJaMH CaMOCTOSTEIbHOIO
MIPOBEACHUS OMOJIOTHYECKUX MCCIEIOBaHMN B jabopaTopuu W B mpupoje (HaOmroieHHE,
U3MEpPEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJIeHUE O0YYaIOUIMMUCS YMEHUSMU: CAMOCTOSATEIbHO HAXOJAUTh, AHAJIM3UPOBATH U
UCII0JIb30BaTh OMOJIOrMUECKYIO UH(pOPMAIIHIO; 10JIb30BaThCS Ouoorn4YecKon
TEPMUHOJIOTUEH M CHUMBOJIMKOW; YCTAHaBJIMBATh CBS3b MEXKJY pPa3BUTHEM OWOJIOTHU H
COLIMAITBHO-YKOHOMUYECKUMH M HKOJIOTHYECKUMH TpoOJIeMaMu YelOBEYEeCTBA; OLECHHBATH
MIOCJICZICTBUSL CBOEHM JEATENIbHOCTH IO OTHOIIEHHMIO K OKpYXKallled MpUPOAHOU cpene,
COOCTBEHHOMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAIOMIUX JItOJIeH; 0OOCHOBBIBATH M COOIIOJATH
Mepbl TPOQUIAKTUKA WH(OEKIIMOHHBIX 3a00JIeBaHWH, TpaBuia IMOBEACHUS B TPHPOIE U
obecrieueHrst 6€301aCHOCTU COOCTBEHHOM >KM3HEEATEIIbHOCTU B UPE3BBIYAWHBIX CUTYAIUSAX
IPUPOJHOTO M TEXHOIEHHOIO XapakTepa; XapaKTepU30BaTh COBPEMEHHbIE HAay4HbIE
OTKpPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y OOYyYArOMMXCS WHTEIUIEKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B
MPOIIECCE€ 3HAKOMCTBA C BBIJIAIOIIMMHUCS OTKPBITUSAMH U COBPEMEHHBIMHU HCCJIEIOBAHUSIMU B



OMOJIOTHH, PEIIaeMBIMU €10 TMpoOJIeMaMH, METOOJOTHENH OHOJIOTHUYECKOTO HCCIICIOBAHMS,
MPOBEICHUST  AKCICPUMEHTAIBHBIX HCCIICAOBAHMMA, pemeHus] OWOJOTHYECKUX — 3aad,
MO/ICTTUPOBAHUS OUOJIOTMUECKUX OOBEKTOB U TPOIIECCOB;

BOCIHTaHHE Y 00YJarOIIUXCS IEHHOCTHOTO OTHOIICHUSI K YKHBOM NPUPOJIE B IIEIOM U K
OTHENBHBIM €€ OOBEKTaM U SIBJICHUSIM; (OPMHUPOBAHHE HKOJOTHYECKOHW, TE€HETHUECKOU
TPaMOTHOCTH, OOIIEH KyTbTyphl MIOBEJCHUS B MPHUPOJIC; HHTETPAIlH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHue 00yJaroImuMucs KOMIIETEHTHOCTH B panroHaTEHOM
MPHUPOIOIIONBE30BAaHUN  (COONIIOJICHHE TPaBUJI TIOBEJCHUS B TPHUPOAE, OXPaHbI BHJIOB,
AKOCHCTEM, OHOCHEpbI), COXpAaHEHUH COOCTBEHHOI'O 3/0POBbSI M 3J0POBbSI OKPYKAIOLIUX
monei  (coOmrofeHuss Mep TpOoQWIAKTHKA 3a00JieBaHHM, oOOecredeHne Oe30MacHOCTH
KHU3HENIEATSITLHOCTH B YPE3BBIUANHBIX CHUTYAIMSIX MMPHPOIHOTO W TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE MCIOJIb30BaHUS OMOJIOIMYECKUX 3HAHUIM U YMEHUI B TOBCEHEBHOM JKU3HHU;

CO37IaHME YCIIOBUW JJII OCO3HAHHOTO BbIOOpa OOYyYaroIIMMHCS HWHAMBUAYAJIbHON
00pa30BaTeNbHON TPAEKTOPUH, CIOCOOCTBYIOLIEH MOCIEAYIOMEMY MPOPECCUOHATBHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBHHM C HMHIUBUIyaIbHBIMH HMHTEPECAMU U IMOTPEOHOCTIMHU
peruoHa.

OO1iee 4Kcia0 YacoB, OTBEIECHHBIX Ha M3y4deHHE OMOJIOTMH Ha YIiyOJEeHHOM YpOBHE
cpenHero oOmiero oOpaszoBanus, cocrabnser 204 gaca: B 10 xmacce — 102 gaca (3 4daca B
Henenmo), B 11 kmacce — 102 ygaca (3 yaca B HEJIEeINIO).

OTOop oOpraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OOYy4YeHHUsT OHOJIOTUH
OCYIIECTBISIETCS C YUETOM CHEeNU(UKN €r0 COepKaHUs U HAIIPABICHHOCTH HA TPOJIOIDKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPraHU3AIMAX CPETHETO MPO(ECCHOHATBLHOTO M BBICIIETO
oOpa3oBaHusl.

O0s13aTeNIbHBIM YCIOBHEM IPU 00y4eHUU OMOJIOTUM Ha YIi1yOJIEHHOM ypOBHE SIBIISIETCS
MPOBEICHUE JITA0OPATOPHBIX M TMpakTHUecKuxX pador. Takke ydacTue OOydYaromIMXCs B
BHITIOJIHEHUH TPOEKTHBIX M  Y4eOHO-MCCIEeNOBATEIbCKIX paboT, TeMaTHKa KOTOPBIX
OTIpENIeNIACTCSl YUUTENIeM Ha OCHOBE HMMEIOIIMXCS MaTepHaIbHO-TEXHUYECKHX PECypcoB W
MECTHBIX IPUPOJHBIX YCIOBUH.



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Copep:xaHue MPOrpaMMbl, BBIJCIEHHOE KVpPCU8OM, HE BXOJUT B IPOBEPKY
rocynapcTBeHHoi utorooi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OM0JIOTHSI — KOMIUJIEKCHas Hayka. KpaTkast uctopust pa3BUTHsI OMOJIOTHH.
buonorudeckne Hayku W u3ydaemble UMU MpoOsiembl. DyHIaMEHTalbHbIE, MPUKIAIHbIE U
MOMCKOBBIE HAyYHbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HaueHue Ouosioruu B (OPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOUW KapTHHbI
mupa. IIpodeccun, cBsizanHble ¢ Owonoruei. 3HAYCHHE OHOJIOTMM B TPAKTUYECKOMN
NEATENIBHOCTH YEJIOBEKA: MEIUIMHE, CEJIbCKOM XO35MCTBE, IPOMBINUIEHHOCTH, OXPAaHE
IPUPOJIBIL.

JdeMoHcTpauuu

[Toptpersr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. ['apseii,
I'. Mengnens, B. U. Bepnaackuii, 1. I1. I1aBnos, . . Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecorckuit, [x. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumet u  cxembl: «CBsi3pb  OMOJIOTHM € JApYrMMH  Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3yUYeHHE

Kuble cucrteMbl Kak mnpeaMeT u3ydeHus Ouosoruu. CBONCTBA KUBBIX CHCTEM:
€AVMHCTBO XMMHYECKOTO COCTaBa, JHUCKPETHOCTb M  LEJIOCTHOCTb, CJOXKHOCTH H
YHOPSAAOYEHHOCTh CTPYKTYPBl, OTKPBITOCTh, CaMOOPraHM3alMsl, CaMOBOCIPOU3BEACHUE,
pa3apaxxuMoCTb, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alMyd KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIM,  TOMYyJISALMUOHHO-BUJIOBOM,  SKOCUCTEMHBIH  (OMOreoleHOTHYECKHI),
onocdepusiid. [Iporeccrl, mponucxoasmnye B )KUBbIX cucreMax. OCHOBHBIE MTPU3HAKH KUBOTO.
Kusznp kak ¢opma cymectBoBaHus Mmartepud. Hayku, u3ywaromiue >KHMBbIE CHCTEMbl Ha
Pa3HbIX YPOBHSIX OpraHU3alUu.

N3yuenue xxuBbix cucteM. MeToibl Onosiorndeckoit Hayku. HaOmonenne, nusmepeHue,
DKCIIEPUMEHT, CHCTEMaTHh3auus, MeraaHanu3. IloHsTme O 3aBUCHMOM W HE3aBUCUMOM
nepemeHHou. IlnanupoBanue skcnepumenrta. IlocraHoBka m mposepka rumnore3. Hynesas
runore3a. [lonsTue BbIOOpPKM M €€ NOCTOBEPHOCTh. Pa3zbpoc B OMOJIOTMYECKUX [IaHHBIX.
OneHka JOCTOBEPHOCTH IOJIYYEHHBIX pe3ynbTaToB. [IpUUMHBI HCKaKE€HUS pe3ysIbTaToOB
sKcriepuMeHTa. [IoHATHE CTaTHCTUYECKOTO TECTA.

JleMoHCTpaLuu

Tabmuubr u cxembl: «OCHOBHBIE TPH3HAKH >KU3HWY, «bHOJOTHYECKHE CHUCTEMEBI,
«CBoiicTBa JKMBOW MaTepun», «YpPOBHU OpraHu3aluMd >KUBOW mpupoasd», «CTpoeHue
KUBOTHON KJIETKW», «TKaHU KUBOTHBIX», «CHCTEMBl OPraHOB YEJIIOBEYECKOIO OpraHu3May,
«buoreonenosy, «buocdepay, «MeToabl U3yUSHUS KUBOH TPUPOJIBI.

OGopynoBanue: JaboparopHoe O00OpyIOBaHHWE Ui TPOBEACHUS HAOIIOICHHIH,
WU3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «Vcnosnb3oBaHue pa3IUYHBIX METOAOB MPU U3YYEHUH KUBBIX
CUCTEMN.

Tema 3. Buosorus KjieTku

Knerka — cTpykrypHO-(DyHKIIMOHAIBHAS €TMHHIIA )KUBOTO. MICTOpUS OTKPBITUS KIIETKU.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. lllnelinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpuUHu.

Metoapl MOJEKYISIPHOM M KIETOYHOH OHOJIOTMH: MHKpPOCKOIHUS, XpomaTorpadus,
anekTpoope3, METOJI MEYEHBIX aroMoB, auddepeHnnaIbHoe MeHTpU(yrupoBaHue,



KYJIbTUBUPOBAHUE KJIETOK. M3yuenue ukcupo8anuwvix Kiemox. IIEKTPOHHAS MUKPOCKOIHSI.
Kongokanvnas muxkpockonus. Bumanvhoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. llIsann, M. llnelinen, P. Bupxos, K. M. Bap.

Tabnuupel u cxeMbl: «CBETOBON MHUKPOCKOI», «DJIEKTPOHHBIA MUKPOCKOI», «lcTropus
Pa3BUTHS METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl paCTUTEIbHBIX, KUBOTHBIX U
OaKTepUaIbHBIX KIIETOK.

IIpakTnueckas padora «l/3yuenue MeTon0B KiIeTOUHON Ouonoruu (xpomarorpadus,
anekTpodopes, nupdepennnansaoe nentpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi opranuzanms KJIeTKU

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- M YJIBTPaMUKpPO3JIEMEHTHI. Bona u e€
POJIb KaK pacTBOPUTENIS, peareHTa, ydacTHe B CTPYKTYPUPOBAHUU KJIETKH, TEIJIOPETyJIsLUU.
MunepasnbHble BeIllecTBAa KJIETKH, UX Ouosiornyeckass poJib. Pojgb KaTMOHOB M aHUOHOB B
KJIETKE.

Opranuyeckue  BellecTBa  KJIETKU.  buonormueckue — monumepsl.  benkwu.
AMUHOKHCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OeKoBOM MoJekyibl. [lepBuunas cTpykrypa
Oenka, MenTUAHAs CBS3b. BTOopuuHas, TpeTUuHas, YeTBepTUYHAsl CTPYKTYphl. JleHaTyparusi.
CroiictBa 6enkoB. Knaccuduxanus 0enxoB. buonornueckue pyHkunu 6enkos. /Ipuonui.

VYraneBoapl. MoHOcaxapuapl, AUcaxapuibl, OJIMrocaxapuasl U nojucaxapuapl. O0mui
IUIaH CTPOEHUA U (PU3UKO-XMMHUYECKHE CBOWCTBA YIJIEBOJOB. buonornueckue ¢GyHKIUU
YIJIEBOJIOB.

Jlunupel.  T'uppodunbHO-rHapodoOHBIe  cBolicTBa. Kilaccubukanus — JuUnuaos.
Tpurmuuepuapi, (ochonunuasl, BOCKH, cTepouibl. buonormdyeckue GyHKIUU JTUIHIO0B.
OO0mue cBOMCTBa OMOJIOTHYECKUX MEMOpPAH — TEKY4eCTh, CIIOCOOHOCTh K CaMO3aMbBIKAHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. IHK u PHK. Ctpoenne HykineMHOBBIX KUCIOT. HykaeoTuasl.
[Mpuntun komruiemenTapHoctH. [IpaBuno Yapragda. Crpykrypa JHK — nBoitHas crimpais.
Mecronaxoxaenue u 6nonornueckue pynxknuu JJHK. Buasr PHK. @ynkunn PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornueckue @ynxinuun AT®. BoccTaHOBIEHHbIE NMEPEHOCUMKU, UX (PYHKLIHUU B KIIETKE.
Ipyeue nyxneozuompupocghamor (HT®). CexsenupoBanue JHK. Memoowr eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosiorusi: OMOXUMHUYECKUE U OMOPU3NYECKUE UCCIIEI0BaHUs COCTaBA U
MPOCTPAHCTBEHHOM CTPYKTYpBl OHOMOJNEKyln. Mooeruposanue cmpykmypol u @GyHKYutl
ouomonekyn u ux komniexkcos. Komnvromepnoiii ouzatin u opeanuyeckull cunmes OUOMOJEKY
U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanuu

[Moptpertsr: JI. Tlonunr, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, @. Canrep,
C. Ilpy3unep.

Muarpammel:  «PacrpenesneHne XMMHMYECKMX OJJEMEHTOB B HEKHMBOM INPHUPOIEY,
«Pacnpenenenne XMUMUYECKUX 3JIEMEHTOB B JKMBOU IPUPOJIEN.

Tabmuubl u cxemsbl: «llepnonnyeckas Tabmua XUMUIECKUX JIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJbI», «BemiecrBa B coctaBe opraHuzmMoBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTyphl O€IKOBOM MOJIEKYNb», «CTpOE€HHE MOJIEKYJ YriieBOA0BY», «CTpOEHUE MOJIEKYI
aunuioBy», «HykiienHoBble KUCIOTH), «CTpoeHue MoseKyiasl ATO».

O6opynoBaHue: XuMudeckas 1ocyzia 1 000py10BaHUE.

JlaGopaTopnasi padora «O0HapyKeHHE OCITKOB C TIOMOIIbIO KAYECTBEHHBIX PEAKITHIN.

Jlaboparopnasi padora «VccienoBaHue HYKIEUHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JINYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIUM KIETKH



Tunel KJI€TOK: dyKapuoTHUecKasi U Ipokapuotuyeckas. CTpyKTypHO-(YHKIIMOHATIbHBIE
00pa3oBaHMs KIETKHU.

Ctpoenue mnpokapuoTH4eckoil kieTku. Kiierounass creHka OakTepuii W apXei.
OcoOeHHOCTH CTPOEHHUSI TeTepOTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK. MecTo
U pOJIb MPOKApUOT B OMOIIEHO3AaX.

Crpoenne u (yHKIMOHHpPOBaHME »HYKapHOTHYECKON kieTku. Ilnazmaruueckas
MeMOpana (tutazmanemma). CTpykTypa Ila3MaTH4YecKod MeMOpaHbl. TpaHCHOPT BEIIECTB
yepe3 IUJIa3MaTUYECKyl0 MeMOpaHy: mnaccuBHbIM (auddysus, obneruyénnas nuddysus),
aKTUBHBIN (IEpBUYHBIM W BTOPUYHBIA akKTUBHBIM TpaHcnopT). IlomymponuniaemocTsb
MeMOpanbl. Pabota HaTpuii-kaqueBOro Hacoca. OHIOLUUTO3: MHHOLUUTO3, (ParouurTos.
Ox3onuto3. Kinerounas crenka. CTtpykTypa ¥ (GyHKIMH KIETOYHOM CTEHKH DPAaCTCHUH,
rpuboB.

Huronna3zma. Iluto3oms. [{utockener. JBuxenne muroruiazMbl. OpraHouIbl KICTKH.
OnHoMeMOpaHHbIE OpraHouibl KJIETKH: SHAomuiasmatuueckas cerb (OIIC), ammapat
["onpaxu, TM30COMBI, UX CTpOeHKE U QYHKIMHU. B3auMocBsA3b 0 JHOMEMOpaHHBIX OPraHOUI0B
kietkn. CTpoeHue TrpaHyasIpHOTO peTukyiayma. Mexanusm uanpasnenus oenxos 6 OIIC.
CuHre3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['nmaakuil (arpaHyssipHBbI)
sHAOIUIa3MaTHUeckuii  petukynayMm. CekpetopHas  ¢GyHKuus — anmapara [ onbaxku.
Mooughuxayus 6enxos 6 annapame I onvoxncu. Copmuposxa denxkos ¢ annapame I 01v0xcu.
Tpancnopr BemecTs B KiIeTKe. Bakyonu pacturensHbIX KieTok. Kiterounstii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHIPUH, IUIacTUABL. [Ipoucxoosxcoenue
mumoxonopuii u naacmuo. Cumodbuoeenes (K.C. Mepeockosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIIMM MUTOXOHAPUN © miuacTuia. llepBuuHble, BTOPUYHBIE M CJOXHBIE IUIACTHIbI
(OTOCUHTE3UPYIOUIMX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIUIACTHI BBICIIUX
pacTeHuil.

HememOpannsie opranounasl kietku CtpoeHne u  (QyHKIUH HeMeMOpaHHBIX
OpraHouWJ0B KIETKU. Pubocomsl. [lpomescymounvie ¢uramenmol. MUKpopHUIaMEHTHI.
Axmunogvle  mukpogunamenmsi.  MpbllI€UHbIE — KIETKU. AKmMuHogvle  KOMNOHEHMbl
HembluleyHolx Kiemok. MukpoTpyoouku. Kierouneii nentp. CTpoeHue HW JABUKEHHUE
KT'YTUKOB U pecHu4eK. MUKpoTpyOouku nutoriasmel. Llentpuons. berku, accoyuuposanmvie
¢ Mukpoghunamenmamu u muxpompyoboukamu. Momopnvie benxu.

SAnpo. OGosouka s71pa, XpOMaTHH, KapuoIIa3Ma, SAPBIIIKH, UX CTPOCHUE U (HYHKIIUH.
SAnepubiii 6enkoBbIil MaTpUKC. [IpocTpaHCTBEHHOE pacloyioKEHUE XPOMOCOM B HHTEp(ha3HOM
aape. Jyxpomamun u cemepoxpomamun. Belnku XpoMaTuHa — TUCTOHBL. Junamuka s0epHoi
06010uKU 6 Mumo3se. HAoepuuiii mpancnopm.

Knerounsle BriatoueHus. CpaBHHUTEIbHAs XapaKTEPUCTUKA KIETOK  JyKapuoT
(pacTuTeNnbHOM, KUBOTHOM, TPUOHOIN).

JleMoHCTpaLuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupel u cxembl: «CTpOeHHE DYKApUOTHUECKOW KIeTKH», «CTpOoeHHE KHUBOTHOU
KIeTKku», «CTpoeHue pacTUTEIbHOM KIeTKH», «CTpoeHHEe MHUTOXOHAPUN», <«Sapoy,
«CTpoeHHe POKAPUOTUUECKOU KIIETKU.

O6opynoBaHue: CBETOBOM MUKpPOCKOI, MUKPOIIpenapaThl PACTUTENbHbBIX, *KUBOTHBIX
KJIETOK, MUKpOIIperapaTbl 0aKTepUalIbHbIX KIETOK.

JladopaTopnas padora «/3yueHue cTpoeHUs KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «/13yuenue cBoiCTB KJI€TOUHOI MEMOpaHbD».

JlabopaTtopnas paGora «lccinenoBaHue —IUIa3sMoOJM3a U JIeIUIa3MOJM3a B
PaCTUTENBHBIX KIETKaX).

IIpakTnyeckas pabGora «V3ydyeHune JBMKEHHUS IUTOIIA3Mbl B  PaCTUTENIBHBIX
KJIETKaxX».

Tema 6. OOMeH BeliecTB M NpeBpallleHNe JHEPIUHU B KJIeTKe



AccuMWIALNS U JUCCUMIIIALIMS — IBE CTOPOHBI MeTa0oyin3Ma. Tumel oOMeHa BEIlecTB:
aBTOTPOQHBIK U reTepoTpodHbIi. VYyacThe Kuciaopoja B OOMEHHBIX IpOIECCAX.
OHeprerudeckoe oOecrieueHue KieTku: mnpespameHue AT® B 0OOMEHHBIX HpoOIECcCax.
@depMeHTAaTUBHBIA XapaKTep peakuuil KiIeToyHoro merabonnizma. depMeHThl, UX CTpPOEHHUE,
cBoiicTBa u MexaHu3M geiictBus. KodepmenTtsl. OTnuuust pepMEHTOB OT HEOPraHUYECKUX
Karanu3aTopoB. benku-akTuBatopsl U O€IKHU-MHTUOUTOPBHL. 3aBHUCHUMOCTh  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3IUYHbIX (DAKTOPOB.

[lepBHYHBII CHHTE3 OPraHUYECKUX BEUIECTB B KileTke. DOTOCUHTE3. AHOKCULEHHbIU U
oxcueenHvlti pomocunmesz y 6axkmepui. Ceemocobuparowue nuemenmsl U HUSMEHMbL
peaxkyuonnozo yeumpa. Poipb xjoporuiactoB B npouecce potocunreza. CBeToBast 1 TEMHOBAs
bazel. Pomoowvixanue, Cs., Cy. u CAM-munvt pomocunmesa. IIpoyKTUBHOCTH (DOTOCHHTE3A.
BnusiHue pa3nuyHbix (pakTopoB Ha CKOPOCTh GOTOCHHTE3A. 3HAUeHHE (DOTOCUHTE3A.

XemocuHnTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUGULUPYIOIIHE
OakTepuH, jxene300aKTepuu, cepoOaKTeprn, BOJOPOAHbIC OaKTEPUH. 3HAUEHUE XEMOCHHTE3A.

AHaspoOHble  opraHusMbl. Buabl  Opokenus. [IpoaykTbl  OpoxkeHHS U HUX
UCII0JIb30BaHUE YEIOBEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK 0OBEKThl OMOTEXHOJIOTUN U
BO30yauTENIN OOJIE3HEH.

AspoOHBIE OpraHm3Mbl. JTallbl dHEPreTHueckoro ooOMena. IloaAroroBUTENbHBIN ATarl.
['mukoan3 — 6eCKUCIOPOIHOE PACHICIIEHUE TIIOKO3bI.

buonornueckoe OKHCIEHWE, WIH KIETOYHOE JbIxaHue. Poiab MUTOXOHApPHIT B
mpoueccax  Ouosjoruueckoro okucieHus. Lluknmyeckue peaknuu.  OKHCIUTENIbHOE
bochopumpoBanue. Iuepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonnou ATD-cunmaszvl. llpeumyiecTBa a’poOHOTO MyTH OOMEHA BEHIECTB Ieper
aHa’pOOHBIM. D(HPEKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

JeMoHcTpaL MU

[Moptpersr: [Ix. [Ipuctau, K. A. Tumupsizes, C. H. Bunorpanckwuii, B. A. DQurensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DoTocuHTE3», «IHEPreTUUECKUd 00Men», «bruocunTes Oekay,
«Ctpoenne hepMeHTay, «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOW  MHMKPOCKON, OOOpyIOBaHHE JJisi  NPUTOTOBJIECHUS
MIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnasi padora «/3ydcHHE KaTaJIUTHYCCKOW AKTUBHOCTH (EpMEHTOB (HA
IIpUMepe aMuIIa3bl WK KaTaaasbl)».

JladbopaTtopnasi pa6ora «/I3yueHue ¢GepMEHTATUBHOIO pACIICIUICHUS TEPOKCUAA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX).

JladopaTopnasi pabora «CpaBHEHHUE MPOLIECCOB (POTOCHHTE3A U XEMOCUHTE3A».

JladopaTopHasi pa6ora «CpaBHEHHE MTPOIIECCOB OPOKEHUS U JIBIXaHUSD.

Tema 7. HaciiencreeHHass uHpopmManus U peaju3anus eé B KJIeTKe

Peakuuu wmarpuuyHoro cuHTe3a. IlpuHIMO KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTpUYHOTO cUHTe3a. Peanuzanus HacieAcTBEHHOM MHpopManuu. ['eHeTnueckuil koa, ero
corctBa. Tpanckpunuus — Marpuunbli cuHTe3 PHK. IlpuHnunsl TpaHckpuniuu:
KOMIIJIEMEHTAPHOCTh, AHTUIAPAJUIETbHOCTb, ACUMMETPUUYHOCTb. Co3pesanue MmampuiHvlx
PHK 6 sykapuomuueckou kiemxe. Hekooupyrowue PHK.

Tpancnsanus u e€ sransl. Yuactue Tpancnoptusix PHK B OuocunTese 6enka. YcnoBus
ounocunrtesa 6enka. KoaupoBanue aMuHOKHUCIOT. Posib pubocom B GuocunTe3e Oernka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHu3anus reHOMa y IPOKapuoT
U 3yKapuoT. Perynsuus akTUBHOCTH T'€HOB Yy npokapuoT. ['unoresa onepona (®. XKaxoo, XK.
Mano). Monekynsapuvie mexanusmvl dKcnpeccuu 2eHos y aykapuom. Ponb xpomamuna 6
peayaayuu pabomsl 2enog. Perymsuusi oOMEHHBIX IpolieccoB B Kkierke. Kiierounbrit
rOMEOCTa3.



Bupycel — HeksieTouHble GOPMBI )KM3HU U 0OJIUraTHble napa3uTsl. CTpOEeHUE MPOCTHIX
U CIIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennwviti yukn /[HK-codepacauyux
supycos, PHK-cooepoycawux eupycos, oOaxmepuogacos. Qbpamuas mpaHCKpunyusi,
pesepmasa, unmezpasa.

BupycHesie 3aboneBanusi denmoBeka, >KMBOTHBIX, pactenmii. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MPOOIEMBI.

buoungpopmamuxa: ummeepayus u awmanuz obonvwiux maccueos  («bigdatar)
CMpPYKmMypHuIX  Ouono2udeckux oOaumvix. Hanomexnonocuu 6 oOuonocuu u MmeouyuHe.
IIpoepammupyemvie gpynxkyuu 6erkos. Cnocobvt 00cmasku 1eKapcma.

JdeMoHcTpauuu

[Toptpetsr: H. K. Konbuos, . . UBaHOBCKUIA.

Tabmumplt u cxembl: «buocuHTe3 Oenkay, «l'enernueckuit koa», «Bupyce»,
«baxrepuodarmy.

IIpakTnueckas padora «CozaHue MOJIEIU BUPYCa».

Tema 8. /Ku3HeHHBIN HUKJI KJIETKH

Knerounsiii nuki, ero mepuonabl u perymsmusa. Uarepdaza u muto3. OcoOeHHOCTH
IpOLECcCOoB,  MpoTekaromux B  uHTepdasze. I[loaroroBka  KIETKM K  JIEJICHHUIO.
[IpecunTeTnyeckuii  (MOCTMUTOTHYECKHI),  CHHTETHYECKUA W  TOCTCHHTETHYECKHI
(mpeMUTOTHYECKUI ) eprOIbl UHTEP(a3HI.

Marpuunsiii  cunte3 JHK —  perumkanusa. [lpmHnmner  permmkanuu  JJHK:
KOMIUJIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIN CHUHTE3, aHTUIAPAJUIEIBHOCTh. MexXaHu3M
permmkanun  JIHK.  Xpomocomsl. Ctpoenue xpomocoM. Tenomepbl U Telomepasa.
XpOMOCOMHBIN Ha0Op KJIETKU — KapUOTHIL. J{UIIIOUIHBIN U rariouHbIA HaOOPhl XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10J0BBIE XpPOMOCOMBI.

Henenue knerku — muto3. CTaauu MUTO3a U IMPOUCXOASIINE B HUX IPOLECChl. THIIBI
muTo3a. Kaprokunes n nutokuHes. buonsornyeckoe 3HaueHre MUTO3a.

Perymsiuust MuToTHUeCKOro nukia kieTkd. llporpammupyemasi kieTouHas rudenp —
aronTo3.

Knetounoe saxpo, Xxpomocombl, (yHKIMOHAJbHasE TeHOMHKA.  Mexanuzmol
npoaugepayuu, oupgepenyuposxu, cmapenus u eubenu xkiemox. «Ljugposas knemxa» —
ououngopmamuyeckue mooenru QYHKYUOHUPOBAHUS KIIeMKU.

JleMoHCTpanuu

Tabmumer U cxembl: «KU3HEHHBIN UK KICTKH», «MHuT03», «CTpOCHUE XPOMOCOMY,
«Pernmukanusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTnpenapaThl: «MHUTO3 B KJIETKaX KOpelIka
JTyKay.

JladopaTopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax.

JlabopaTopnas padora «HaOmoneHne MuTo3a B KJI€TKaX KOHUMKA KOpEIKa JIyKa (Ha
TOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. CtpoeHue u GyHKIMH OPraHU3IMOB

buonoruueckoe pazHooOpazue opraHu3moB. OIHOKJIETOUYHBIE, KOJOHUAJBHEIC,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OcoOeHHOCTH CTpPOEHUS U IKU3HEAESTEIBbHOCTH OJHOKJIETOYHBIX OPraHHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUYHbIE TPUObI, OJHOKIETOYHBIE BOJAOPOCIH, APYTU€ MPOTUCTHI.
KosoHuanpHble OpraHu3MBbl.

B3aumocBs3p yacTeil MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI
opraHoB. OpranusM Kak enuHoe 1ejoe. ['omeocras.

Tkanu pacteHuil. Tunbl pacTUTENBHBIX TKaHEW: oOpa3oBareibHasi, MOKPOBHAs,
IIPOBOASIILAs, OCHOBHAsL, MeXaHUuecKasd. OCOOEHHOCTH CTpOeHUs, (PYHKIUI U PACIIOIO0KEHUS
TKaHEW B OpraHax pacTEeHUM.



TkaHW KUBOTHBIX M YelOBEKa. THUIBl JKUBOTHBIX TKAaHEW: SHUTeNUalbHasl,
COEIMHUTENbHAsS, MbllIeuHas, HepBHasg. OcOOEHHOCTH CTpoeHUs, GYHKIUN U PACTIONOKEHUS
TKaHEW B opraHax >KMBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble M TeHepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBbI
OpPraHOB XUBOTHBIX U YesloBeKa. DyHKIIMHM OPraHOB M CUCTEM OPTraHOB.

Omopa Tenma opranu3moB. Kapkac pacrenumii. CkeneTsl OJHOKJICTOYHBIX U
MHOTOKJIETOUHBIX KUBOTHbIX. HapyxkHblii W BHyTpeHHUH ckeneT. CTpoeHue U THIIbI
COEIMHEHUS KOCTEH.

JIBikeHne oOpraHu3MoB. JIBMDKEHHE OJHOKJIETOYHBIX OPraHU3MOB: amMEOOMIHOE,
KT'YTUKOBOE, PECHMYHOE. JIBM)KEHME MHOTOKJIETOYHBIX PACTEHMH: TPONU3Mbl M HACTHUH.
JIBUKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M UEJOBEKa: MbllleyHas cucrtema. Pediekc.
CkeneTHbIC MBITIIBI U UX paboTa.

[Intanue oprann3mMoB. Ilornomenne BoIbl, YIIIEKUCIIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacrenusiMu. [lutaHue XUBOTHBIX. BHYTpPUIOJIOCTHOE U BHYTPHUKIETOYHOE MHILEBAPEHHE.
[TuTanne NO3BOHOYHBIX KUBOTHBIX. OT/AEIBI MUILEBAPUTENIBHOTO TpakTa. [IuieBapurenpHble
xenespl. [IumeBapurenbHas cucremMa 4einoBeKa.

[pixanue opranusmoB. JlpixaHnue pacteHuil. Jlpixanue xuBOTHbIX. Juddy3us rasos
4yepe3 MoBEepXHOCTh KieTku. KokHoe npixanue. JlprxatenbHas MOBEPXHOCTH. JKabepHoe U
n€royHoe JpIxaHue. JlpIXaHWE MMO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIOLMOHHOE
YCIIO)KHEHHE CTPOEHHUs JIETKMX IMO3BOHOYHBIX >KMBOTHBIX. /[pIXaTenpHas cucTeMa 4ellOBeKa.
MexaHu3M BEHTWISALUM JETKUX Yy MNTHL M MIEKONUTaromuX. Perynsuus JbIXxaHus.
JpixatenbHble 00BEMBI.

TpancnopTt BemecTB y OpraHu3MOB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHil. TpaHcmopT
BEIIECTB y KHUBOTHBbIX. KpoBeHocHass cucreMa u €€ opranel. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjalle, KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpaIIeHUs.. DBOJIOLMOHHBIE  YCIO)KHEHHUS CTPOEHUS KPOBEHOCHOW CHCTEMBbI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Beinenenne y opraHu3MoB. BelneneHue y pacTteHunid. BelneneHue y KUBOTHBIX.
CokpaturenpHble Bakyoiu. Opranbel BblaeiaeHus. OunbTpauus, cekpeuus Hu oOpaTHoe
BCAChIBaHME KaK MEXaHW3Mbl pabOThl OpraHoB BblJeNeHUsS. CBSA3b MOJOCTH Tela C
KPOBEHOCHON M BBIJICIUTEIBHOW CUCTEMaMM. BblieneHre y MO3BOHOYHBIX MKUBOTHBIX U
yenoBeka. [loukn. Crpoenne u ¢QyHkumoHmpoBanue Heppona. OOpazoBaHHE MOUYH Yy
YEJI0BEKA.

3amura y OpraHu3MoB. 3alliuTa y OJAHOKIJIETOYHBIX OpraHu3moB. Crnopbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHuid. KyTtukyna. Cpencra naccuBHON
Y XUMHYECKOM 3a1IuThl. DUTOHIUIBI.

3amura y MHOTIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX NpOM3BOAHBIC. 3alluTa
opranuzmMa ot Oosie3Hel. MmmyHHas cucrema uenoBeka. KierouHblii W rymopaibHbII
UMMYHHUTET. Bpoxkn€HHBIH ¥ mnprOOpeTéHHBI crnenndudeckuidi UMMyHHUTET. Teopus
KJIOHaJIbHO-ceNeKTuBHOro ummyHuteta (II. Opmux, ®. M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OpraHu3MoB. Poib BpOXAEHHOTO HMMMYHMTETa B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

Pa3apaxuMoCTh M peryimsiuus y OpraHu3mMoB. Pa3zapakmMocTh y OJHOKIETOYHBIX
oprann3mMoB. Takcucel. Pa3npaxuMoCTh U peryisiuus y pacTeHuil. PoctoBsle BemecTBa U Ux
3HA4YCHHUE.

HepBHas cuctema u pediaekTopHas peryisnus y >KUBOTHbIX. HepBHas cucrema u eé
OTJIeJIbl. DBOJIIOLIMOHHOE YCIIOXKHEHHE CTPOEHHS HEPBHOM CHUCTEMBI y KUBOTHBIX. OTnenbl
rOJIOBHOI'O MO3Ia IIO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduexkropnas ayra. besycioBusie u
YCIIOBHBIC PEQIICKCHI.



I'ymopanbHas perynsiuus W SHIOKPUHHAs CHCTEMa >KMBOTHBIX U yenoBeka. JKenesbl
SHJAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JlelicTBME TOpMOHOB. B3auMOCBSI3b HEPBHOW M
SHAOKPUHHOM cucTeM. [ unoramamo-rumnodusapHasi CuCTemMa.

JdeMoHcTpauuu

[Toptper: U. I1. [1aBnoB.

Tabmumpr u cxembl: «OIHOKIETOYHBIC BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIIN,
«bakrepuny», «lIpocreiimmey, «Opranpl NBETKOBBIX pacTeHui», «CHCTeMBl OpraHoB
MO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee CTpoeHHEe HaceKOMBIX», «TKaHU pacTeHHil»,
«KopueBrie cuctembry, «CtpoeHue ctedisn», «CTpoeHHE JTUCTOBOW IUIACTUHKWY, «TKaHH
KHUBOTHBIX», «CKener yenoBeka», «llumeBapurensHas cucremay, «KpoBeHOCHas cucremay,
«/pixaTtenpHass cucrema», «HepBHas cucrema», «Koxka», «MpbllieuHass cucTeMay,
«BoraenurenbHas cucreMay, « JHAOKpUHHAs cucteMay, «CTpoeHue MbIbl», « IMMyHUTETY,
«Kumeynononoctueie», «CxemMa mnuraHus  pacTeHuil», «KpoBEHOCHbIE  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miuaHapun», «BHyTpeHHee
CTpoeHHe aoXkaeBoro uepssi», «HepBHas cucrema pbid», «HepBHas cucrema JSATYIIKN»,
«HepBHas cucrema npecmblkaromuxcs», «HepBHas cucrema nrumy, «HepBHas cucrema
MIeKonuTamuxy, «HepBHas cucrema ueinoBekay, «Pediaexcey.

O6opynoBaHue:  CBETOBOM  MMKPOCKON,  MHUKpOIpENnapatrbl  OJHOKJIETOYHBIX
OpraHu3MOB, MHKpOIIpernapaThl TKaHEW, PaKOBMHbI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKO’KHUX, JKUBBIE HK3EMIUISIPbl KOMHATHBIX pAcCTeHHM, TrepOapuum pacTeHHM pa3HBIX
OT/EJOB, BJ@XHbIE Mpenaparbl JKUBOTHBIX, CKEJIETbl IO3BOHOYHBIX, KOJUIEKI[UU
0€CIO3BOHOUHBIX JKMBOTHBIX, CKE€JIET 4YellOBEeKa, O00O0pydOBaHME Ui JE€MOHCTpaIu
MIOYBEHHOTO W BO3JYIIHOTO IMUTAaHUS PACTEHUMH, pacllEIUIeHHs KpaxMmana U OelKOB MOJ
neiictBueM (pepMeHTOB, O00OpYyAOBaHME MJI JIEMOHCTPAllUM OIBITOB IO H3MEPEHUIO
KU3HEHHOW EMKOCTU JIErKHMX, MEXaHM3Ma JbIXaTelIbHBIX JIBUKEHUH, MOJENU TOJIOBHOTO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JladopaTopHasi padora «/3yueHue TKkaHel pacTeHHIN.

JlabopaTopnas padora «/3yueHne TKkaHel )KUBOTHBIX).

JlabopaTopnasi pa6ora «/3yueHrne opraHoB IIBETKOBOTO PAaCTCHUS.

Tema 10. PasmHokeHMe 1 pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U IOJIOBOE.
Bupl 6ecrionioro pa3MHOKEHUSI: IOYKOBAHKE, CHOPYJIISALUS, (parMeHTalMs], KIOHUPOBaHUE.

[TonoBoe pasmuoxeHue. [losnoBeie kieTku, wnu ramersl. Meio3. Craaun Mmeiio3sa.
IloBenenne xpomocoM B meno3se. KpoccuHrosep. bruosiornueckuii CMbICI MeH03a U MOJI0BOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpensaponpiueBoe pasBurhe. ['ameroreHes y JKMBOTHBIX. IlosoBbIE Kene3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u ooreHes. CTpoeHHE MOJIOBBIX
KJIETOK.

OmtooTBOpeHNE U IMOPHOHAIEHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPECHHUS:
HapyxHoe, BHyTpeHHee. [lapTreHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJOrus — Hayka o
pa3BUTHH OpraHu3MoB. Mopgozenes — oona uz 2nauvix npodiem smobpuonocuu. Konyenyus
mopgoeenos u mooderu mopgoeenesa. Craguum SMOpHOTEHE3a >KMBOTHBIX (HA MpUMEpe
nsarymku). Jpoo6nenue. Tumbl npobnenus. /Jemepmunuposannoe u HeOEPMUHUPOBAHHOE
opobnenue. bnacmyna, munvi 6nacmyn. OCOOCHHOCTH JPOOJEHUS MIICKOMUTAIOIIHX.
3apopllieBble JIUCTKU (TacTpyisiius). 3akiaJka OpPraHOB M TKAHEM W3 3apOJIbIIIEBBIX
JUCTKOB. B3aumHoe BiMsHME dacTell pa3BUBAIOIIETOCs 3apojbliia (3MOpHOHAIbHAS
UHAYKUUSA). 3akiajka IulaHa CTPOEHMSI JKMBOTHOTO KaK pe3yibTaT HEpapXUYECKUX
B3aMMOJICHCTBHI TeHOB. BimsHue Ha SMOpPHOHAIBLHOE pa3BUTHE PA3NHYHBIX (PAKTOPOB
OKPYKAaroIlEH Cpeibl.



Poct u pasButue xuBoTHbIX. [locTomOpuoHanbublll mepuon. Ilpsmoe u Hempsimoe
pazButue. PazButume ¢ mMeramopdo3oM y OECIO3BOHOYHBIX W IMO3BOHOYHBIX YKHBOTHBIX.
buonorudeckoe 3HaueHNe NPSMOro U HEMPSMOI'0 Pa3BUTHUS, UX PACIPOCTPAHEHUE B IIPUPOIE.
Tunel pocrta >KUBOTHBIX. DakTOphl PETYISAIUM POCTa XUBOTHBIX M dYenoBeka. Craauu
MOCTA3MOPUOHAIBHOTO Pa3BUTHA Y KUBOTHBIX U 4elloBeka. [leproabl oHTOreHes3a yenoBeka.
CrapeHue u cMepTh Kak OMOJIOTMYECKUEe TPOLECCHI.

Pasmuoxkenune u pazpurue pacteHuil. ['ameroput u cnopoput. Meio3 B KU3HEHHOM
nukie pacteHuid. OOpa3oBaHue CHOp B Tpolecce Merosa. ['ameroreHe3 y pacTeHUM.
Om1on0TBOpPEHHE M Pa3BUTHE DPACTUTENBHBIX OpPraHU3MOB. J[BOIHOE OIIONOTBOpPEHHE Y
LBETKOBBIX pacTeHuil. OOpazoBaHue U pa3BUTHE CEMEHHU.

MexaHHU3Mbl PEeryJIsiUi OHTOTE€HE3a Y PACTECHHUN U KUBOTHBIX.

JdeMoHcTpauuu

[Toptperst: C. I'. HaBamun, X. IlIneman.

Tabmumpr w  cxemsbl: «BereratmBHOoe  pasMHOXeHHe», «Tumbsl  Oecrmosoro
Pa3MHOXKECHHUS, «Pa3MHOXEHHE  XJIaMHJIOMOHA[bI», «Pa3MHOXXEHUE  3BIJICHBIY,
«PazMHOXeHue Tuapel», «Menos», «XpomMocoMb», «l'ameroreHes», «CTpoeHue SHIEKICTKA
u crnepmaro3onna», «OCHOBHbIE CTaJuU OHTOTeHEe3a», «lIpsiMoe M HempsiMoe pa3BUTHUE,
«Pa3ButHe Maiickoro »xyka», «Pa3zButue capaHum», «Pa3zButhe nArymkm», «J/IBoitHoe
OIIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHUil», «CTpoeHue ceMsiH OJHOOJIbHBIX U JBYA0IbHBIX
pacteHuit», « JKU3HEHHBIN [IUKIT MOPCKOM KamyCcThl», «/KU3HEHHBIN UK MXa», <« KMU3HEHHBIN
LHKJI TAMOPOTHUKAY, <« KU3HEHHBIN LIUKII COCHBI».

O6opynoBaHue:  CBETOBOM  MHMKPOCKOI,  MHUKpOIpenapaTbl  SIMIIEKIETOK U
CIIEPMAaTO30M10B, MOJIeNb «LIMKI pa3BUTHS JATYILIKI.

JladbopaTopHasi paGora «/3yueHue CTpOEHHsI TMIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

IpakTuyeckas padora «BrisiBIEHHE MPU3HAKOB CXOJICTBA 3apOBIIIECH TTO3BOHOUYHBIX
AKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPraHOB PA3MHOKEHUS BHICIITUX PACTEHU.

Tema 11. 'eHeTnka — HAyKa 0 HACJIEICTBEHHOCTH U N3MEHYUBOCTH OPraHU3MOB

HcTtopus craHoBieHMs] U pa3BUTHS FeHETUKU Kak Hayku. PabGotsl I'. Mennens, I'. ne
@puza, T. Moprana. Ponb oredecTBeHHbIX Y4E€HBIX B pa3BuUTuUM reHetuku. Padorer H. K.
Konsmosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuyenko, FO. A. ®unumnuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE TOHATUS U CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
ajielbHble TEHbI, aJbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIH U PELECCUBHBIA MpPHU3HAK,
rOMO3UI0Ta, FeTEePO3UT0Ta, YUCTasl JINHUSA, THOPUBI, TeHOTHII, PeHOTUN. OCHOBHBIE METObI
TeHETUKH: THOPUI0JIOTNYECKU I, IUTOJIOTUYECKUH, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoHCTpanuu

[Toptperst: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H.
benoszepckuii, I'. /1. Kaprieuernxko, 10. A. ®ununyenko, H. B. Tumodeer-PecoBckmuii.

Tabmuubt 1 cxembl: «MeTOobI TeHETHKI, «CXeMbI CKpEIINBaHUM.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHETHUECKUX UCCIEAOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemubanue. Ilepsblii 3akoH MeHnaenss — 3aKOH €IUHOOOpasus
ruOpuI0B niepBoro nokojeHus. [lpaBuno nomuaupoBanus. Bropoit 3akon MeHzaens — 3aKoH
pacuienjieHuss npu3HakoB. LluTosornyeckue OCHOBbI MOHOTMOPUAHOIO CKPEIIMBAHUSA.
I'unores3a YMCTOTHI raMeT.

Ananusupyrouiee  ckpeuiuBaHue. lIpomexxyTouHblii  XapakTep — HAcJeIOBAHMSL.
Pacuienienre npusHakoB Npy HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemmuBanue. Tpetnid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HacJIeI0OBaHMs NMPU3HAKOB. [{uTomornyeckre 0CHOBBI JUTHOPUTHOTO CKPELMBAHUS.



CuermienHoe HacnenoBanue mpu3HakoB. PabGoter T. Moprana. CrermieHHoe
HAacJeIOBaHUE TEHOB, HApYIIECHHWE CLEIUICHUS MEXJIy TIeHaMH. XPOMOCOMHAas TeOpus
HACJEeICTBEHHOCTH.

I'eneTuka mona. XpoOMOCOMHBIA MEXAHU3M OINPEAEICHUS I0JIa. AYTOCOMBI M MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M TeTeporaMeTHhId NoJI. ['eHeTndeckas CTPYyKTypa IOJIOBBIX
xpoMocoM. HacnenoBanve nNpru3HAaKOB, CLEIUIEHHBIX C MOJIOM.

['enoTun kak nemoctHas cucrema. llneoTponuss — MHOKECTBEHHOE JEHCTBUE TIEHA.
MHOXECTBEHHBIN ajienu3M. B3anmonelcTBue HeayulenbHbIX T'eHOB. KoMIUIEeMEHTapHOCTS.
Onucras. [Tomumepus.

['eHeTM4eCKUN KOHTPOJIb PA3BUTHSA PACTEHUMN, MXUBOTHBIX M YEJIOBEKa, a TaKXKe
(U3MOJIOrMYECKUX TMPOIECCOB, IOBEAECHUS M KOTHUTUBHBIX (QyHKUMH. ['‘eHeTnyeckue
MEXaHHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO35IMH — Mapa3uT» U «XO35IUH —
MUKpOOHOM». ['eHeTnuecKre aclieKThbl KOHTPOJIS U U3MEHEHUs HaclleZICTBEHHON HH(pOopMauu
B ITOKOJICHHAX KJIETOK U OPraHNU3MOB.

JdeMoHcTpauuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabnuue! u cxemsl: «IlepBblit 1 BTOpOit 3akoHBI Mennemns», « Tpetuit 3akon Mennemns»,
«AHanuzupyroniee  ckpemuBaHue», «Henomnoe — nomuHupoBanue»,  «CremiieHHOe
HacJleJJOBaHUE NpPU3HAKOB Yy JApo3o¢uib», «l'eHernka mnona», «Kapuotum uenoBekay,
«Kapuotun  npozoduiery, «Kapuorun — nrune», «MHOXKECTBEHHBI  allIeNNU3My,
«B3anMoielicTBrE TEHOBY.

ObopynoBaHue: MOJEINb AJI JEMOHCTPAIMK 3aKOHOB €MHO00pa3usi THOPHIOB IEPBOTO
IIOKOJIEHUS M PACUICIUICHUS NPU3HAKOB, MOJENb Ul JEMOHCTPALMHA 3aKOHA HE3aBHCHUMOTO
HAaCJeI0BaHUs TPU3HAKOB, MOJENb JJIs JIEMOHCTpPAlUy CLEIUICHHOIO HAcCJEeIOBAHUS
MIPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpenapar: «J{po3odunay.

IpakTuyeckass padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEUIUBAHUS Y
Jp030 (hUIhD).

IIpakTnyeckas padora «/3ydyeHue pe3ylbTaTOB AUTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(HUITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

BsanmopeticTBie reHoTHa U cpenbl npu GopmupoBanuu (eHoTuna. V3MeHYnBOCTh
npu3HakoB. KayecTBEHHbIE M  KOJMYECTBEHHBIE NPU3HAKKM. Buasl H3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAs.

MoudukannoHHast HI3MEHUYUBOCTh. PoJb cpenbl B hopMupoBaHUH MOAU(DUKAITMOHHON
n3MeHunBocTd. Hopma peakuuu nprsHaka. BapuannonHuslii psan u BapuanuonHas kpusas (B.
HoranHcen). CoiicTBa MOAU(PUKAITMOHHON U3MEHUNBOCTH.

I'enoTunmnueckas u3MeHYMBOCTb. CBOICTBA T'€HOTMIMYECKOW HM3MEHUYMBOCTH. Bujbl
TF€HOTUIIMYECKON U3MEHYUBOCTH: KOMOMHATUBHASI, MyTallHOHHAsI.

KomOunaruBHas 13MEHYUMBOCTH. Meii03 1 TT0JI0BOM MPOIIECC — OCHOBA KOMOWHATUBHOU
U3MEHUMBOCTH. Ponb KOMOMHAaTMBHOM WM3MEHUMBOCTM B CO3JAaHMU TI'E€HETHYECKOTO
pa3zHooOpa3us B npezenax 0qHOro BUa.

MyTtanvoHHass W3MEHYMBOCTb. BHIbl MyTalui: T'€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE U HWHIYLHUPOBAHHBIE MyTalMU. flEepHbIE W LUTOIIA3MAaTUYECKUE MYTalUH.
ComaTuueckue U 1ojioBble MyTaluu. [IpuunHbl BOZHUKHOBEHUSI MyTaluid. MyTareHsl U ux
BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IIpoLiecca. 3aKOH FOMOJIOTMYECKUX
psnoB B HacieactBeHHOM u3MeHuuBoctu (H.M. BaBuiioB). BHesnepHas u3aMeHYMBOCTH U
HACJIEICTBEHHOCTb.

Onuzenemurxa u 3NUSEHOMUKA, POlb INULEHEMUYECKUX (aKxmopos 6 HAcCIe008aHuu u
UBMEHYUBOCMU (heHOMUNUYLECKUX NPUSHAKOS Y OPSAHUIMOS.

JleMoHCTpanun

IToptpersr: I'. ne ®pus, B. Moranucen, H. . BaBuiios.



Tabnuuel u cxembl: «Buapl usmeHunBoCcTHY», «MoaupukalmoHHasT U3MEHYUBOCTHY,
«KomOuHaTuBHAasT M3MEHUYMBOCTH», «Meio3», «OmnomoTBopeHue», «l'eHernyeckue
3a00JieBaHUs YeNlOBeKa», «Buabl MyTanuit».

O6opynoBaHue: *KUBble U TepOApHBbIE AK3EMIUIAPbl KOMHATHBIX PACTEHUU, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3TMYHBIMU BUIAMUA U3MEHYUBOCTH.

JladbopaTopnasi paGora «lccnegoBanue 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHON
W3MEHYUBOCTH. [locTpoeHrEe BapHallMOHHOTO Ps/ia U BApUALIMOHHOW KPUBOW».

IIpakTuyeckas padora «Mytamuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpENapaTax)m.

Tema 14. I'eneTnka yesioBeka

Kaprorun uenoseka. MexayHapoaHas nporpamma HCCIEIOBaHUS I'€HOMa 4YeJIOBEKa.
Metoant A3YYEHUS T€HETUKHU 4eI0BeKa: TCHEAIOTHYCCKHIA, OJIM3HEIIOBEIH,
LUTOT€HETUYECKUH, MOMYJIALIUOHHO-CTaTUCTUYECKUH, MOJIEKYJIIPHO-T€HETHYECKHM.
CoBpemeHHOE onpeiesieHne TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHHPOBAHKE, F€HOTUIIUPOBAHUE,
B ToM 4ucie ¢ momomrbio IT1[P-ananu3a. HacmencrBennsle 3a6oneBanms dyeaoBeka. [ eHHbBIC U
XpOMOCOMHBIE 00JIe3HH ueloBeKa. bojie3HH ¢ HacleICTBEHHOH NpeapacrosioKEHHOCTBIO.
3HaueHue MEAMLMHCKOW TEeHETUKHM B MPEJOTBpPAIlEHUMM U JIEYEHUU TeHETHYECKUX
3a00JIeBaHUN yenoBeKa. MeauKo-reHeTHuecKkoe KOHCYIbTHpoBaHue. CTBOJOBBIE KIIETKH.
[loHsiTHE «TrE€HETUYECKOro Trpy3a». OTHYECKHE acCleKThl MCCIeA0BaHUM B 00JacTH
pPEAAKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (pakTOpbl MOBHIMIEHHON YyBCTBUTEIBLHOCTH YEJIOBEKA K (pu3nueckoMy U
XUMHUYECKOMY 3arpsA3HEHUI0 OKpYXKarolled cpenabl. ['eHeTndeckas NpeapacrnooKEHHOCTh
YEJIOBEKA K ITATOJIOTUSM.

JdeMoHcTpaL U

Tabmunpl u cxeMbl: «Kapuotum yenoBekay, «MeTo bl U3yUeHUsI TEHETUKH YET0BEKaY,
«['enernyeckue 3a00J€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIU3 POJOCIOBHOMN».

Tema 15. Cesiexknusi opraHusMoB

JlomecTukarusi U cenekius. 3apokJIeHHe CeNeKIUU U aomectukanuu. Yuenue H. .
BasunoBa o LleHTpax HpOMCXOXIEHUSI W MHOrooOpasusi KylbTYpPHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3/IaHUU COPTOB pacTeHUM M mopoh *kuBOTHbIX. COpT, mopoja, mrTamm. 3aKOH
TOMOJIOTUYECKUX PANOB B HacleAcTBeHHOW m3MeHunmBocT H. WM. BaBuiioBa, ero 3HaueHue
JUISL CEJIEKIIMOHHON paOOoTBHI.

Metonpl  cenekMOHHON  paboTel.  MckyccTBeHHBIH — OTOOp:  MAacCOBbII U
MHAUBUIAYyaIbHbIA. OTanbl KOMOMHALIMOHHOW cenekiuu. lcnplTaHue Npou3BOAUTENEH 10
notoMcTBy. OTOOp MO T€HOTHUIY C MOMOIIbIO OLEHKM (PEHOTUIIAa MOTOMCTBA M OTOOp IO
IeHOTHILy ¢ oMok aHanusa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PamuanuoHHBIN u
XAMUYECKANH MyTareHe3 Kak HMCTOYHHK MYTallMid y KyJbTYpPHBIX (OPM OpraHH3MOB.
Hcnosp30BaHNe TE€HOMHOIO pEAAKTHUPOBaHUS M MeToA0B pekomMOMHaHTHBIX JIHK s
IIOJIY4EHHS UCXOTHOTO MaTepuaa JJisl CEJICKIUH.

[Tonyuenue mnonumiuounoB. BuyrpuBugoBas ruOpuauszanus. bIM3KopoaCTBEHHOE
CKpelMBaHue, wiv MHOpuauHr. HepoacTBeHHoe ckpeluBaHue, wiu ayropuausr. ['ereposuc
u ero npuuuHbl. Mcrnosb3oBaHue rereposuca B cenekuuu. OtaanéHHas rudpuau3anys.
[Ipeononenne Oecraonus MEXBUIOBBIX TMOpUIIOB. JIOCTM)KEHUS CEIEKUUU PACTEHUH U
YKUBOTHBIX. «3€1€Has pegonoyusLy.

CoxpaHeHHe U W3y4YeHHE FeHETUUYECKUX PEeCypCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX
poanye Uisi CO3aHUS HOBBIX COPTOB M THOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpaenenue 2eHeMuUYecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U
NPOMbBICTIOBLIX HCUBOMHBIX 6 YENAX VIYUUIeHUs CYWEeCmEYIOuWuUx U CO30aHUs HOBbIX NOPOO,
JUHULL U KPOCCO8, 8 MOM HYucle ¢ NPUMEHEHUEM COBPEMEHHbIX MemoO008 HAYYHbIX
uccnedosanuil, nepedosuix uoell U NepCneKmuBHbIX MexHoI02UI.



JdeMoHcTpauuu

[Toptpersr: H. M. BaBunos, 1. B. Muuypus, I'. /1. Kapreuenko, II. I1. JIykssineHko, b.
JI. Actaypos, H. bopinoyr, /I. K. bensies.

Tabmuuel u  cxembl: «LleHTpbl MPOMCXOXKIEHHSI W MHOroo0pasus KyJbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSI0B B HACJIEICTBEHHOM HM3MEHUYMBOCTH», «MeTo/bl
cenekumny, «Otaanéanas rudpunuzanusy, «Myrarenes».

JladbopaTopnasi paGora «/3yueHue COPTOB KYJIBTYPHBIX PpACTEHHH U TOPOJ
JOMAIITHUX KUBOTHBIX».

JladopaTopHasi pa6ora «/3yueHne METOIOB CEIEKIIUN PACTECHU.

IIpakTuyeckas padora «[IpuBuBKa pacTeHUI».

Ikekypeusi «OCHOBHBIE METO/IbI M JOCTIHKEHMSI CEJIEKIIMM PACTEHUH U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHIUIO, IUIEMEHHYIO (pepMy, COPTOUCIIBITATENIbHBIN Y4acTOK, B TEIJIMYHOE
XO03SICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHosorust M CHHTeTHYeCKast OMo10TUsA

OOBbeKThl, UCNOJIb3YEMbIE B OMOTEXHOJOIMM, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPIraHHU3Mbl, HUX XapaKTepUCTHKA. TpaauliMOHHAs OWOTEXHOJIOTHS: XJeOoIedyeHue,
MOJIyY€HUE KHCIOMOJIOYHBIX TMPOAYKTOB, BHHOAEIHE. MUKPOOHOJIOTHYECKUII CHUHTES.
OOBEKTBI MHKpPOOMOJOTHYECKUX TexHoyioruil. [Ipom3BoncTBO Oenka, aMHUHOKHCIOT H
BUTAMUHOB.

CozpaHue TEXHOJOTMH W HMHCTPYMEHTOB  II€JIEHANPABIEHHOTO HM3MEHEHUS U
KOHCTPYHPOBAaHUS TE€HOMOB C II€JIbI0 TOJIyY€HHUS OpPraHU3MOB M HUX KOMIIOHEHTOB,
COJIEpKalMX HE BCTpEYaroUIHecs B IPUPOJie OMOCUHTETHYECKHUE MTYTH.

Kiterounas mnxkeHepuss. MeTobl KyapTyphl KJIETOK M TKaHEH PACTEHHWH W KUBOTHBIX.
KpuoOanku. ComaTtnueckas rubpuanzanusi 1 comatuueckuid amOpuorenes. Mcmnonb3oBanue
TalUIOMNIOB B CEIIEKLUH PACTeHUM. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKIOHANbHBIX U NONUKAOHANbHBIX — anmumen 6  meouyure.  VICKyCCTBEHHOE
OIUIOAOTBOpEHUE. PEKOHCTpyKIMS SAHLEKIEeTOK W KIOHMPOBAaHUE >KMBOTHBIX. MeTon
TpaHCIUIAaHTallUM ~ AJep KJIETOK. [exwonozcuu  0300pOGNeHus,  KVIbMUBUPOSAHUS U
MUKPOKIOHANbHO20 PAZMHONCEHUS CEbCKOXO3AUCHBEHHBIX KYIbMYP.

XpoMocOMHasi M TE€HHas UWHXeHepus. LVICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBaHue pekoMOunantHeix JHK. Cozdanue mpanceennvix  opeanuzmos.
JlocTrkeHusT W TMEepCHeKTHUBbl XPOMOCOMHOM W T€HHOW HHXEHEpUU. OKOJOTUYECKUE U
ATUYECKUE TPOOIEMbI T€HHON UHKEHEPUU.

Menuuunckue OuorexHosoruu. Iloctrenomuas nudposas Memununa. [I1P-
quarHoctuka. MeTaOoloMHBIH aHaIU3, TEHOLEHTPUUYECKUI aHAIW3 MPOTEOMa 4YeoBeKa s
OLICHKM COCTOSIHHSL €ro 370poBbs. Vcrosib30BaHuE CTBOJIOBBIX KJIETOK. TaprerHas tepamnus
paka. 3D-OmowHXeHepus Ui pa3pabOTKH  (yHIAMEHTAIBHBIX OCHOB MEIMIIMHCKHX
TEXHOJIOTMH, CO3[aHUs KOMIUIEKCHBIX TKAHEM COYETAHUEM TEXHOJIOTMM TPEXMEPHOTO
OuonpuHTHHTA U CKapOIAUHTA IS PEHICHUS 33424 IePCOHAIN3NPOBAHHON METUIIMHEI.

Co3naHue BEKTOPHBIX BAaKIUH C LENbI0 00ecreuyeHUs] KOMOMHUPOBAHHOM 3alllUThl OT
Bo30yauteneii OPBU, ycraHOBIIeHHME MOJNEKYISPHBIX MEXaHW3MOB (DYHKIIMOHUPOBAHHS
PHK-conepxamux BUPYCOB, BBI3BIBAIOLIMX 0CO00 oOmacHble 3a00JIeBaHUS YeElIOBEKa U
JKUBOTHBIX.

JleMoHCcTpaL MU

Tabmuubr u  cxembl: «lcmonp3oBaHWE MHUKPOOPraHW3MOB B IPOMBIIUICHHOM
pou3BoJICTBEY, «KierouHast uHxeHepus», «l'eHHas HHKEHEepUs».

JladopaTopnasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTHIY.

IIpakTunyeckas padora «llosyyeHre MOJOYHOKHUCIIBIX IPOIYKTOBY.

Ikcekypeusi «bHOTEXHOJOTUS — BayKHEHIIAsi TPOU3BOANUTENbHAS CUJIa COBPEMEHHOCTHU
(Ha OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».



11 KJIACC

Tema 1. 3apo:xneHue U pa3BUTHE IBOJIOLUMOHHBIX MPeACTABIEHUA B OH0JIOTHHI

OpomounonHas Teopus Y. Jlapsuna. Ilpennocbulki BO3HUKHOBEHHS JapBHHHU3MA.
JKnsHp n HayuHas nesrenpHOCTh Y. JlapBuHa.

JBuxymue cuibl sBomonuu BugoB no Y. JlapBuHy (BbICOKasi HMHTEHCUBHOCTH
Pa3MHOXKEHHSI OpraHM3MOB, HACIEACTBEHHAas HM3MEHUYMBOCTb, OOpb0Oa 3a CyIIECTBOBaHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cuntetnueckoi teopun osBoitouuu (CTD). HeirpanbHas Teopus
sBosmon. CoBpeMEHHasl SBOJIIOIIMOHHAS OMosIorHs. 3HaUE€HUE 3BOJIOLUOHHON TEopuu B
(bOpMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JdeMoHcTpauuu

[Toptpersi: Apuctorens, K. Jlunnelt, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kriosbe, Y.
Hapsun, C. C. YetBepuxos, U. U. llImansraysen, [dx. Xonaein, . K. bemnses.

Tabmuue! u cxemsl: «CucreMa >xuBoi npupoisl (o K. Jlunnero)», «JlectHuna »KuBbix
cymectB (mo Jlamapky)», «Mexanusm (OpMHUPOBAHMUS TPHUCTIOCOOJICHHN y pacTEHUU H
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyrewectBus Y. JlapBunay», «Haxoaku
Y. Hapsuna», «®@opmbl 60ps0bI 3a cymecTBoBanuey», «llopoasr romyoeit», «MHorooOpasue
KyJIbTYpHbIX (opMm KamycTsl», «[lopoabl aoMamHMX >KHBOTHBIX», «Cxema oOpa3zoBaHuUs
HOBBIX BuJ0B (mo Y. [lapBuny)», «Cxema COOTHOLIEHHUS ABMKYILIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHSI CHHTETUYECKON TEOPHH SBOTIOLIUI.

Tema 2. Mukpo3Bosonus 4 eé pe3yJbTaThl

[Tomynsinus Kak 3JaeMeHTapHas eauHHIa 3BoJoluu. COBpEMEHHbIE METOJIbl OLEHKU
TFEeHETHUUYECKOTO pPa3HOoO00pa3us U CTPYKTYphl nomyssiiuil. i3MeHeHne reHoQoH1a MOmyIsIuu
KaK 3JIEMEHTapHOE SBOJIIOI[MOHHOE sBJIEHUE. 3aKOH reHeTudeckoro pasHosecus k. Xapau,
B. Baiin6epra.

DOnemeHTapHble (aKTOpbl (JIBUXKYIIME CHJIBI) 3BOJIONMH. MYTAallMOHHBIN mpoliecc.
KomM6unaTtuBHast u3meH4MBOCTh. Jlpeii reHoB — cilydaliHble HEHAIllpaBJICHHbIE M3MEHEHUs
JacTOT ajuienied B momyisnusx. DQext ocHoBarens. Dghghekm Oymwiiounoco eopiviuika.
CHudiceHUue ceHemuuecko20 paszHoobpazus: npuuyunel u cieocmeus. llposenenue s¢ghghexma
Opetiha eenos 6 Oorvwux u maneix nonyiayusx. Mwurpanuu. V30ismust MOMYJISIU:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onosiornyeckast (penpoayKTUBHAS).

EcrectBenHblit 0T00Op — Hampasisitouil ¢akrop 3Boaronuu. GopMbl €CTECTBEHHOIO
oTOOpa: IBWXKYIINHI, CTAOMIM3UPYIOMINMA, pa3peiBatouil (au3pyntuBHbiii). IlogoBoit oTOop.
BO3HMKHOBEHME 1 ABOJIIOLKS COLIMATIBHOTO MOBEACHUSI JKUBOTHBIX.

[TpucnocoOneHHOCTh OPraHU3MOB KaK pe3ysIbTaT MHUKPO3BOIONMH. BO3HMKHOBEHME
NpUCTIOCOONCHNH Yy  OpraHm3MoB.  ApoMopdo3sl W uaMoamantanuu. lIpumeps
IPUCTIOCOOJIEHUM y OpraHu3MoB: Mopgosiornuyeckue, (U3NOJIOrHUecKue, OMOXMMHUYECKUE,
noseseHYeckue. OTHOCUTENBHOCTb IPUCIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xputepuu u crpykrypa. BunoodpazoBanue kak pe3yabTaT MUKPOIBOJIIOIUH.
M3onsmus — kmoueBod ¢aktop BuooOpasoBaHus. Ilytm u crocoObl BuA000pa3zoBaHUS:
ajuionatpudeckoe (reorpauueckoe), CHUMIATPUUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monumutonn3anust, rudpuanszanus). JJIMTeNnbHOCTh 3BOIIOIMOHHBIX IPOLECCOB.

Mexanu3msbl GOpMUPOBaHHS OHOIOTUYECKOTO pa3HOOOpasusl.

Ponp 3BomronmoHHON OuHosorMu B pa3pabOTKE HAy4YHBIX METOJIOB COXPAaHEHHUS
OuopazHooOpazusa. MUKpPOIBOIIONUS U KOIBOJIIOIMUS MAPA3UTOB M MX X0351€B. MexaHU3MBbI
(GhOopMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Hoptpertsi: C. C. YerBepukos, 2. Maiip.

Tabmuubl U cxeMbl: «MyTalMoHHAss U3MEHYUBOCTHY, «llomynsainuroHHas CTpyKTypa
BUJa», «Cxema mposiBieHUs 3akoHa Xapan—BaiinOepra», «/IBHKyIline CHIIBI 3BOJIIOLIMNY,



«DKOJIOTHYECKass M30JIALUS TMOMyIsuui ceBaHCKoM (opemn», «leorpaduueckas 30U
JUCTBEHHUIBI CHOMPCKOW M  JIMCTBEHHULBI JAaypckoil», «llomynsiuuoHHBIE BOJIHBI
YHCJIEHHOCTH XUIIHUKOB U KepTBY», «Cxema NeHCTBUS €CTECTBEHHOTO 0TOOpa», «DopMbl
00prObI 3a cymiecTBoBaHME», «MHIyCcTpUanbHBI MenaHU3M», <«OKuBbIE HCKOMaeMbIey,
«[loxkpoBuTENbCTBEHHAsI OKpacka >KUBOTHBIX», «[Ipemympexparomas okpacka *KHUBOTHBIXY,
«DPU3HOJIOTHYECKHE ajJanTanuny, «[IpucnocobneHHOCTH OpraHU3MOB u eé
OTHOCUTENBHOCTHY, «Kpurepun Buna», «Buabl-nBoitHukn», «CTpyKTypa BUJa B MIPHUPOJEY,
«CnocoOb1  BupooOpazoBanus», «leorpaduueckoe BumooOpazoBaHme TpEX  BHUIOB
JaHABIIIEH», «DKOJOTHYECKOe BUI000pa30BaHNEe BUIOB CUHUID, «llomumionasl pacreHuiny,
«KamycTHO-peieuHbIit THOPUTY.

O6opynoBanue: repdapun pacTeHHH, KOJUICKIIMU HACEKOMBIX, Uydesia ITHIl U 3BepeH C
[IpUMepaMu pa3IMYHbIX NPUCIIOCOONICHUHN, Yydena NTHUIl U 3Bepeil pa3HbIX BHUJIOB, Trepbapuu
pacTeHuii OJIM3KUX BUIOB, 00Pa30BaBIINXCS pa3IMYHBIMU CIIOCOOaMHU.

JladbopaTopHasi pa6ora «BpIsiBIeHHE N3MEHYUBOCTH Y 0COOEH OJTHOTO BUJIA».

JladopaTopnasi pabGora «llpucrnocoOneHuss OpraHU3MOB U HX OTHOCHUTEJIbHAsS
1IEJIECO00Pa3HOCThY.

JladbopaTopHasi pa6ora «CpaBHEHHE BUIOB 10 MOP(POJIOTHUECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bosonusi 4 eé pe3yJibTaThl

Metonpl  u3ydyeHus MakpolBosiouuu. IlaneoHTosormueckue MeToAbl HM3y4YeHHS
sBosronuu. [lepexoHbie Gopmbl M PUIIOr€HETUYECKHE PSAbI OPraHU3MOB.

buoreorpaduueckue Meronpl u3ydeHus sBoiounu. CpaBHeHue (uopbl U (ayHbI
MaTepuKOB U OCTPOBOB. broreorpaduueckue odaactu 3eMau. BUIbI-D)HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(POJIOTUUECKUE METO/IbI U3YUEHHS SBOJIIOLIUU.
['enernyeckne MeXaHU3MbI HBOJIIOIIMA OHTOT'€HE3a U MOSBIIEHUS JBOJIIOLIMOHHBIX HOBILECTB.
['oMonorvyHBlE W AHAJIOTMYHBIE OpraHbl. PyluMeHTapHble OpraHbl M aTaBU3MBI.
MounekynsapHo-reHeTHUecKre, OHOXMMHUYECKHME U MaTeMaTHYeCKUe METOJbl H3yYCHHS
sBoMIOLIMM. ['oMonoruunbie reHbl. COBpEMEHHBIE METOJbl MOCTPOEHUS (PUIOTE€HETHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAI[UM U 3BOJIIOIUS TEHOMOB.

OOmme 3aKOHOMEPHOCTH (TpaBWia) dBOJIONUH. [lpunyun cmeHvl  DYHKYUL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIOLUH.

JdeMoHcTpan U

[Toptpersi: K. M. bap, A. O. KoBanesckuii, @. Mronnep, J. I'ekkensb.

Tabmuupl U cxeMbl: «DUIOTEHETUYECKUM psAl  JowWaan», «ApXEONTEPUKCY,
«3Bepo3yObie  smepbl», «Creronedansr»y, «Purnoputs», «CeMeHHBIE MAaOPOTHUKN,
«buoreorpaduueckne 30HBI 3emin», «Jlpeiid KoHTHHEHTOBY», «Penmukre», «HadambHbIe
CTaAUM SMOpPHUOHAIBHOIO PA3BUTHUSA TO3BOHOYHBIX JKUBOTHBIX», «[ OMOJOTMYHBIE U
AQHAJIOTUYHBIE OPraHbl», «PyIMMEHTBI», «ATaBU3MBI», «XPOMOCOMHbBIE HAOOPHI YEIOBEKa U
muMnanse», «['1aBHble HanpaBIeHUs 3BOTIOLUNY, «O0IINe 3aKOHOMEPHOCTH 3BOTIOLIUN.

O6opynoBaHue: KOJUIEKIUH, TepOapuu, MYJISHKH HCKOTIAEMBIX OCTaTKOB OPTraHU3MOB,
MYJISKU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IlpoucxoskneHue U pa3BuTHe KU3HU Ha 3emJie

Hay4Hble THIIOTE3bI MPOUCXOXKICHUS KHU3HM Ha 3emie. AOMOTEHE3 M MaHCIEPMHUSL
JloHayuHble NPEACTABJICHUS O 3apOXKACHUM >KU3HU (KpeaunoHu3M). ['Mmnore3a mocTosiHHOTO
caMo3apoXk/IeHus XKU3HU U €€ ompoBepkeHue onbiTaMu @. Pemu, JI. Cnamnanunanu, JI.
[Tacrepa. [IpoucxosxieHre KuU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE JTambl HEOpraHuyeckol sBoitouuu. IlnanerapHas (reosoruueckas)
IBOJIIOLIMS. XUMHUYEcKas 3BOJIIOLMSA. AOHOTEHHBIM CHUHTE3 OpPraHMYeCKHX BEILIECTB U3
Heoprannueckux. OnsiT C. Mwmnepa u I'. FOpu. OGpa3oBanue moJiMMepoB U3 MOHOMEPOB.
KoanepBatHas runoteza A. M. Onapuna, runoresa nepsuuyHoro OynboHa JIx. Xonzaeiina,



reHeTudeckas rumnoteza . Mémnepa. Pubosumer (T. Uek) m rumoreza «vupa PHK» V.
I'un6epra. opmupoBanre MmeMOpaH U BOZHUKHOBEHHUE MPOTOKJIETKH.

Uctopuss 3emnu u meronsl e€ wusydeHus. lckomaemble OpraHHMYeCKHE OCTATKH.
I'eoxpononoruss u €€ w™eroapl. OtTHocUTENnbHasT M a0CONIOTHAsE TEOXPOHOJIOTHUS.
['eoxpoHonornyeckas mKaa: 30Hbl, 3pbl, IEPUOJIBI, STOXH.

HauanpHbie 3Tanel oprannyeckoil apontonuu. Ilosenenue u 3BOIIOLUS TEPBBIX KIETOK.
Opomtonus Metabonu3ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MUKPOOHbBIE
OMOIUIEHKM KakK aHajor mnepBbiXx Ha 3emie coobmiectB. CtpomaronuTel. [Ipokapuotel u
SYKapuOTBHI.

[TpoucxoxaeHue sykapuoT (CuMOnoreHe3). IBOJIONMOHHOE MMPOUCXOKICHIUE BUPYCOB.
[IpoucxoxaeHrue MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHME OCHOBHBIX TPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl BOJIIOIUKM BBICHIUX pacTeHHil. OCHOBHBIE apoMOp(O3bl PACTEHUH.
Beixon pacrenmii Ha cymy. [losiBieHHE CIIOPOBBIX PACTEHMH M 3aBOCBAHUE UMU CYIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX pacTCHUH.

OCHOBHBIE ATaIbl 3BOJIOLUUHU KUBOTHOTO MHpa. OCHOBHBIE apOMOP(O3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — IOSIBIIEHHE COBPEMEHHBIX THUMOB. llepBbie
XOp/0BbIe )KUBOTHBIE. JKU3HB B BOJIe. DBOJIIOLINS TO3BOHOUYHBIX. [Iponcxoxaenue amdpuoOuit
u perntunuid. [Ipoucxoxaenue miexkonuTatonmx u ntuil. [Ipuniun kimoueBoro apomopdo3sa.
OcBoeHnne 0ecrio3BOHOYHBIMU M TIO3BOHOUYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3Hu Ha 3emiie MO dpaM W TEPUOAAM: apXel, MPOTEPO30H, IMalIe030MH,
Me3030#, KaiWHO30M. OOmIas XapakTepUCTHKA KIUMara U TeOJIOTHYECKUX IPOIECCOB.
[TosiBIeHME U paclBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa30BaHUE: €ro YCIOBHS U BIIUSHUE
Ha Ta30BbIi cocTaB aTMOC(hepBhl.

MaccoBble BBIMUpPAHHUS — SKOJIOTHYECKUE KPU3UCHI ITponuioro. [IpudnHbl U ciencTBus
MaccoOBBIX BeIMHpaHuil. COBpeMEHHBIN 3KOJIOTUYECKUI KpU3HUC, ero ocodeHHoctu. [Ipobnema
COXpaHEHHUs OMopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cHCTeMa OpraHMYecKkoro Mupa. IIpuHIUMIBI  KIaccupUKAIIH
oprann3MoB. OCHOBHbIE CHUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

JleMoHCTpanuu

[Moptpersr: @. Penu, JI. Cnannanuanu, JI. [actep, . 1. Meunukos, A. Y. Onapus,
Jx. Xonnewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuuer u cxemsl: «Cxema ombita @. Pemny, «Cxema onbita JI. [lactepa mo u3ydeHuto
camo3apoxeHus ku3Hm», «Cxema onsita C. Musuiepa, I'. FOpu», «9tanbl HeopraHuueckon
IBOJIIOLIUMY, «['€0XxpoHOIOrHUecKas mKanay, «HauanbHble 3Tarbl OpraHndeckoi 3BOIIOLUMY,
«Cxema o00pa3oBaHUs ByKapuoT NyTéM cumOuorenesa», «Cucrema >KUBOWH HPHUPOIBIY,
«Ctpoenue Bupyca», «Apomopdo3sl pacreHmit»y, «PuHHOPUTB, «OIHOKIETOUYHBIC
BOJIOpOCIINY, «MHOTOKIETOUHBbIE BOJOpOCIny, «Mxuy», «llanopoTtHukmn», «l'onocemeHHbIe
pacteHus», «OpraHbpl IIBETKOBBIX pacTeHU», «CxemMa pa3BUTHS KUBOTHOIO MHpPay,
«Apomopho3bl KHBOTHEIX», «IIpocreiimuey, «Kumeunomnomoctabie», «Ilnockuwe depBu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOTHEICY, «IIpecMmblikaromuecs», «IITuLBY,
«Muekonuraroney», «Pa3BurHe JKW3HM B apXeWckou dpe», «Pa3BuTue KU3HH B
MPOTEPO30MCKON 3pey», «Pa3zBuThe KU3HUM B NANEO30MCKOM 3pe», «Pa3zBuTue Xu3HU B
Me3030MCKOM 3pey», «Pa3BuTue XU3HM B KalHO30HCKOHM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOT0 MUPAY.

O6opynoBanue: repbdapuy pacTeHUN Pa3IUYHBIX OTIEIOB, KOJUICKIIMM HACEKOMBIX,
BJIQ)XKHbIE NpEeNapaThl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH UTJIOKOYKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, Uy4yesla NTHUIl U 3BEped, KOJUIEKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKHM OPraHMYECKUX OCTATKOB OPraHHU3MOB.

Bupryanabnas jgaboparopHas padora «MonenupoBanue onsltoB Mumepa—tOpu o
M3YYEHHUI0 a0MOTEHHOTO0 CUHTE3a OPraHMYECKUX COEAMHEHUH B IEPBUYHOM aTMochepe».



JlabopaTopHasi pa6ora «l3ydyeHwe W ommcaHWEe WMCKOMAEMBbIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHue OCOOEHHOCTEW CTPOEHHUS PACTEHUH pa3HbIX
OTZEIIOBY.

IIpakTuyeckass padora «/3ydeHne OCOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
AKUBOTHBIX».

Tema S. IIpoucxoxaeHue 4e10BeKa — AaHTPONOTeHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. METoAbl aHTPOIIOJIOT M.

CraHOBJIEHHE MPEICTaBICHUI O MPOUCXOKACHUN YelloBeKa. Peluruo3nbie BO33peHHUs.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxoncTBo 4yenoBeka C KMBOTHbIMHU. (CHcTeMaTHYeCKOE IOJIOKEHHE YellOBEeKa.
CBunerenbcTBa CXOACTBA 4YEJNOBEKAa C JKUBOTHBIMU: CPAaBHUTEIBHO-MOP()OIOTHYECKHE,
aMOpHosIoTHYECKHEe, (PU3N0I0ro-OnoXUMHYECKHe, ToBeaeHUeckre. OTIWYus dYenoBeKa OT
AKUBOTHBIX. [IpIMOX0KI€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3ra ¥ BTOPOW CUT'HAIIBHON CHCTEMBI.

HBuwxymue cuibl  (QakTopbl) aHTpONOreHe3a: OHOJOrMYECKHE, COLUAJIbHBIE.
CooTHolleHrne OMOJOrMUYECKUX U COLMANIBbHBIX (PAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHbIE ~ CTaJAUM  aHTpoOIOreHe3a. PaHHMe  yenoBeKoOOpasHble  00E3bsIHbBI
(IpOKOHCYINBI) U paHHHUE MOHTUJIBI — OOILIME MPEIKU YETOBEKOOOpPa3HbIX 00€3bsSH U JII0eH.
ABCTpaONMUTEKH — JBYHOTHE TpEAKH Jrojed. YeroBek yMemnblil, MepBble HM3TOTOBICHUS
opynuii Tpyna. UeroBek MpsSAMOXOSAIIMN W TEPBBIA BBIXOJ JIOJIEH 3a mpenensl AdpukH.
UYenoBek reifenb0eprckuii — OOMMI MpeIoK HEeaHJAEpPTaTbCKOrO0 YeIOBeKa U YeJIOBEKa
pasymMHOTO. YenoBeK HEAHAECPTAIbCKUM Kak BHUJ JIOJIEd XOJOJHOTO KiauMmara. YenoBek
pa3yMHBI COBPEMEHHOTO THIA, [EHUCOBCKUI YEIOBEK, OCBOEHHME KOHTHUHEHTOB 3a
npenenamMu Adpuku. [laneorenerrnka u najaeoreHOMHUKa.

OBOJIIOLIUS COBPEMEHHOI'0 4esloBeKa. EcTecTBEHHBI 0TOOp B MOMYJSLMSIX YEIOBEKA.
MyTtanroHHbIH Tiporiece U mosmMopdu3M. [lomynsiuoHHbIe BOIHEL, Ipeiid reHoB, MUTpaIys
1 «9QPEKT 0CHOBATEIISI» B MOIYJSIHSIX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbiue pacel: eBpornieouHas (eBpasuiickasi),
aBCTpaJo-HEerpouaHas (dPKBaTopuaibHasl), MOHIOJIOMAHAs (a3uaTCKO-aMepuKaHcKas). Bpems
U TYTH paccelieHuss 4eJoBeKa INo IuUlaHere. EnuHCTBO uwenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh  pacu3Ma. IIpucrnocoOneHHOCTh 4YelloBeKa K pa3HbIM  YCIOBHSIM
OKpyKaromel cpeapl. BrusHue reorpadudeckoil cpeapl u apeiida reHoB Ha MOPQOIIOTHIO U
(U3MO0JIOTHIO YETIOBEKa.

MexauciuurimHapable  METOAbl B (pu3nMueckoi (OMOJIOTHYECKOI) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASI ~ QHTPOTOJIOTUS U MaJ€OAHTPONOJIOTHSl  YEJIIOBEYECKMX  MOMYJISLUM.
buocounanpHble  MccleOBaHUS — IPUpPOJABI  yelloBeka. MccienoBaHue — KO3BOJIIOLUU
OMOJIOTMYECKOI0 M COLMAIbHOIO B YEJIOBEKE.

JeMoHcTpaL U

[Toptpersr: Y. Hdapsun, JI. JIuku, A. . Porunckuii, M. M. ['epacumos.

Tabmunpl u  cxeMbl: «MeTonbl aHTpPOMOJOTUN», «['OJIOBHOW MO3r 4YeIOBEKay,
«YenoBekooOpa3Hble 00e3bsHBI», «CKENeT YenoBeka W CKeNeT IUMIan3e», «PyauMeHTs! u
aTaBU3Mbl», «JIBHIKyIllME€ CHIJIBI aHTPOIOTE€HE3a», «DBOJIIOLIMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpasonuTek», «UemoBek ymenblii», «YenoBek mnpsaMoxoasummiy, «JleHucoBckuit
yenoBek» «Heannepranbup», «KpomanboHus», «Ilpeaku uenoBekay, «ITambl 3BOJIOLUN
YyeJloBeKay», «Packl yemoBekay.

O6opynoBaHue: MyJSDKH OKaMEHENOCTel, NpeAMETOB MaTepUaJIbHOW KYIbTYpPbI
NpeAKOB 4eJOBeKa, penpoaykuuu (Qororpadpuu) KapTHH C MHQPOIOTUYECKUMH U
OMONEHCKIMH CIOKETaMH TPOMCXOXKICHHUS YeloBeKa, (GoTorpadui HAXOJOK HCKOIAEMBIX
OCTaTKOB YEJIOBEKA, CKEJIET YeJIOBEKA, MOJIEb Yeperna UeloBeKa 1 ueperna MIMMIIaH3€, MOJIEb
KHCTH Y€JI0OBEKA M KUCTH IIUMIIaH3€, MOJIENIN TOpca MPEIKOB YEIOBEKa.



JladbopaTopnasi paGora «l3ydeHre OCOOCHHOCTEH CTPOCHHS CKeJieTa YeJIOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKACHUEM).

IIpakTnueckas padora «/3ydyeHne 3K0JIOrHYECKUX adaNTaluNi YETOBEKay.

Tema 6. Dxonormsi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHU3MOB H
HAJ0PraHUu3MEeHHbIX CHCTEM € OKpY:Kalouei cpeaou

3apokaeHue W pa3BUTHE SKOJOTHMH B Tpynax A. ['ymGonsara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkenst, A. Tencnu, B. H. Cykauésa. Pa3znenst u 3amaun sxosorun. CBsi3b
HKOJIOTHH C JPYTUMU HAyKAMH.

Mertopl 3xonoruu. [lonesbie HaOMIOAEHN. DKCIEPUMEHTHI B KOJIOTHU: IPUPOIHBIE U
naboparopuble. MogenupoBaHue B OKOJOTUM. MOHHUTOPUHI OKpYXaloIleil cpeabl:
JIOKaJIbHBIN, PETHOHAIBHBIN U TJI0OAbHBIN.

3HaueHUe PKOJOTNYECKUX 3HAHUU I 4eloBeKa. DKOJOTHYeCKOe MUPOBO33PEHUE KaK
OCHOBa CBsI3e€l YenoBedecTBa ¢ mNpupoaod. dopmMupoBaHME SKOJOTHYECKOW KYJIBTYPHl H
HKOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpauuu

[Toptperst: A. I'ym6oasar, K. @. Pynwse, H. A. Ceseprios, O. I'ekkenb, A. Tencau, B.
H. Cyxaués.

Tabmuner u  cxeMbl: «Pasmensl skomorum», «Metoasl skomorum», «Cxema
MOHUTOPHHIA OKPYXKAIOLIEH CPEIBD».

JlaGoparopHas padora «/3yueHne MeTO0B IKOJOTHUECKUX UCCICTOBAHUINY.

Tema 7. OpranusmMsl U cpea 0OMTAHUSA

OkoJsorndyeckue (QakTopbl M 3aKOHOMepHOcTH uX JeiictBus. Krnaccuduxarms
HKOJIOTMUECKUX  (PakTOpoB: abHOTHYECKHEe, OUOTHYECKHEe, aHTpomoreHHnle. OoOume
3aKOHOMEPHOCTH AeHcTBUS IKoornyeckux gakropos. [IpaBuno munumyma (K. lnpenrens,
1O. JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qaxropsl. CBeT Kak 3Kosiornmueckuil (akrop. JlelicTBue pa3HbIX
YYaCTKOB COJIHEYHOIO CIHEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHWE TIpPYINbl pPAacTEeHUH U
JKUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUTHaNIbHas poib cBeTa. POTONepHoIu3M.

Temneparypa kak 3kojorudeckuil ¢akrop. JlelicTBue TemmepaTypbl Ha OpraHU3MBI.
[TolikunoTepMHBIE M TOMOHOTEPMHBIE OpraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.

BnaxHocts kak skonorudeckuil ¢pakrop. Ilpucnocobnenns pacteHuil K NoaaepKaHUIO
BogHOro Oaymanca. Kiaccudukamust pacteHuidt 1o OTHOMmIEHWIO K Boje. I[IpucmocobneHus
JKUBOTHBIX K U3MEHEHHIO BOJTHOTO pPEXUMa.

Cpenpl 0OMTaHMSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, TIOYBEHHAs, TNIyOUHHAs
MOJNOYBEHHAsI, BHyTpHOpraHu3MeHHas. PU3NKO-XUMHUYECKHE OCOOEHHOCTU cpell 0OUTaHus
opranu3MoB. [IpucnocobeHust OpraHu3MoB K )KU3HU B pa3HbIX Cpeaax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJUYHBIE
puTtMbL. [Iprcrnoco01eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUAM YCIOBUH JKU3HU.

Kuznennsie popmbl opranm3moB. [lousitue o xu3HeHHOU Qopme. KuzHeHHbIE (HOPMBI
pacTeHMii: JepeBbs, KyCTApHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJETHHUE TPABBI.
Kuznenneie (HOpMBI KUBOTHBIX: THIPOOMOHTHI, T€OOHMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH
CTpOEHUS U 00pa3a KHU3HU.

buotnueckue (¢akropsl. Buapl OuOTHYECKHMX B3aUMOJCHCTBHI: KOHKYpEHLHUS,
XHITHAYECTBO, cuMOMO3 u ero ¢opmbel. [lapasutu3m, Koomepamusi, MyTYyalHu3M,
KOMMEHCAIM3M (KBapTHPAHTCTBO, HaxyieOHW4ecTBO). Herpoduueckue B3aumoaeicTBus
(tornueckue, dopuueckue, dadbpuueckue). 3HaYCHUE OMOTHMYECKUX B3aMMOJICUCTBHM IJis
CYLIECTBOBAHUS OPTaHU3MOB B cpejie oouTanus. [I[puHIMI KOHKYPEHTHOTIO UCKITIOUEHHUSL.

JdemMoHcTpanuu

Tabmuuer w  cxeMbl:  «OKojoruueckue  ¢GakTopsl», «CBETOBOW  CIEKTPY,
«OKOJIOTMYECKUE TPYIIIbI dKUBOTHBIX IO OTHOUIEHUIO K CBETY», « T€IUIOKpOBHBIE )KUBOTHBIEY,



«XO0JIOJHOKPOBHBIE JKUBOTHBIE», «DuU3noNOrnyecknue ananTauy >KUBOTHBIX», «Cpenbl
oOuTaHusi OpraHu3MoBy», «buosornueckue putMmbD, «KU3HEHHbIE (OPMBI pacTeHHI,
«OKu3Hennble GOpPMBI KUBOTHBIX», « IKOCUCTEMA IIMPOKOIMUCTBEHHOIO Jeca», « IKocucTemMa
XBOMHOro Jecay, «llemm nuranusy», «XumHu4ectBo», «llapasutuzm», «KoHKypeHUUs»,
«Cumbunosy, «KomMmeHcaansm.

O6opynoBanue: repbapuu pacTeHU W >KMBOTHBIX, MPHUCIOCOOJCHHBIX K BIIUSHUIO
pPa3IMYHBIX SKOJOTMYecKUX (AaKTOpOB, repOapuu CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHHI, CBETOIIOOUBbBIE, TEHEIIOOUBbIE U TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHus, repOapuM M KOJUIEKIUMU TEIJIONIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMUMBBIX
pacTeHuii, uyyela MNTUL U 3Bepel, repOapuu pacTeHHH, OTHOCSIIUXCA K TUTpOQUTaM,
kcepoduram, mMe3oduTam, KOMHATHBIE PACTCHHS IAHHBIX TPYIMN, KOJJIEKIIMH KUBOTHBIX,
oOHUTAIOUINX B pa3HBIX cpefax, repdapuu U KOJUIEKIIMHM PacTEHUMN U HKUBOTHBIX, 00J1aAat0IINX
yepTaMu MPUCHOCOOJEHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBHM JKM3HHM, Trepbapuu u
KOJUICKIIUM PACTEHUN W KUBOTHBIX PA3IUYHBIX JKMU3HEHHBIX (POPM, KOJUICKIIUU KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JladbopaTopHasi paGora «BpIsBICHHE NPHUCTIOCOOJICHHI OPraHU3MOB K BIUSHHIO
CBETa».

JladbopaTopnasi paGora «BpIsBICHHE TPHUCTIOCOOJICHHI OPraHU3MOB K BIUSHHIO
TEeMIEepaTypbi».

JlabopaTopHasi pa6oTta «AHATOMUYECKUE OCOOEHHOCTH PACTEHUN M3 pPa3HBIX MECT
oOUTaHUD.

Tema 8. Dxos10rust BUAOB U NOIYJISAIIUM

OKOJIOTUYECKHE XapaKTepUCTHKU mnonyasuuu. llomynsaums kak Owuosoruueckas
cuctema. Posib HEOTHOPOTHOCTH Cpenbl, PU3nUecKux O0aphbepoB U OCOOECHHOCTEH OHOJIOTUM
BUJIOB B (OPMHUPOBAHUU NMPOCTPAHCTBEHHON CTPYKTYpbI nonynsauuid. OCHOBHBIE MOKa3aTeln
MOMYJISIIMK: YUCIEHHOCTh, IUIOTHOCTh, BO3pAacTHas U IOJIOBas CTPYKTYpa, POKIAEMOCTb,
MPUPOCT, TEMI POCTA, CMEPTHOCTH, MUTPALIUSL.

OkoJoruyeckasi CTpykTypa nonyiasiuuu. OleHKa YUCIEHHOCTH Nonyisiuu. Junamuka
nonymsinuu U e€ perynsauud. buoTumdeckuili moTeHuMan mnomyiasuuu. MopaenupoBaHue
MWHAMUKW Tomyssiiu. KpuBble pocTa YMCIEHHOCTH TOMyisiuu. KpuBbie BbDKHBaHUSL
Perynsinusi 4uCIEHHOCTH MNOMYNSIMM: poJsib (AKTOPOB, 3aBUCSIIMX W HE 3aBUCAIIUX OT
IUIOTHOCTU. DKOJIOTHYECKHE CTpaTeruu BUAOB (1- U K-cTparerun).

[TonsiTe 00 skonormueckoi Hue BuAa. MecrooOutanue. MHOromepHas MOJAEb
skoJsiornyeckor Humm JIx. M. Xatunncona. Pa3mepsl skonorndyeckor Humu. [loTeHnnanbHas
U peaJn30BaHHas HUILIY.

Bun xak cucrema momymsiiuii. Apeansl BUIOB. Buabl M UX KU3HEHHBIC CTPATETHHU.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TOBEIECHUS M MHUTpaAlMid KUBOTHBIX. buonornyeckue HHBa3UU
Yy)KEPOHBIX BUIOB.

JleMoHcTpaL MU
IToptper: Ix. M. XarunHCcoH.
Tabmuuer 51 CXEMBIL: «DKOJIOTHUECKHE XapaKTEepUCTUKU MO,

«[IpocTpaHCcTBeHHass CTPyKTypa TMOMyIsanun», «Bo3pacTHble NHpaMUABl TOMYIISIIANY,
«CKOpOCTh  3acelieHUs TIOBEPXHOCTH 3eMIIM Pa3lIMIHBIMH OpraHusmMamm», «Moenb
skoJsiornyeckoit Humu Jx. M. XaTunHcoHay.

O6opynoBanue: repOapuu paCTeHUM, KOJUICKIIUU KUBOTHBIX.

JladopaTopnas padora «[IpucrnocobsieHust ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. Iko0J10rus CO00IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmecTBa opranu3moB. buoneHos u ero crpykrypa. CBsizu MeXIy opraHu3MamMu B
ouoleHo3e.



Okocucrema kak OTKpbiTas cucrema (A. Jx. Tencnu). @yHKUHMOHANbHBIE OJIOKU
OpPraHU3MOB B 3KOCHUCTEME: MPOIYLUEHTbI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. AGuotnueckue 610ku 3kocrcTeM. [IoUBbBI ¥ MBI B 3KOCHUCTEMAX.
KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B IKOCHCTEME.

OcHOBHbIE TMOKa3aTeNu »B3KocucTeMbl. buomacca u mpoaykius. DKOJOTHYECKHE
MUPaMUJIbI YUCEI, OMOMACChI U SHEPTHH.

Junamuxa  sxocucmem.  Kamacmpoguueckue — nepecmpoiuiku. Dnykmyayuu.
HanpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKleccuu. llepBUyHbIE U BTOPUYHbBIE
CYKLIECCUM W HUX TNPUYMHBI. AHTPONOTE€HHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe
coob1ecTBo. bruopasHooOpasue U MmojiHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTONYMBOCTHU
COO0OILIECTB.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCEMbL 03ED U peK. DKocucmemvl MOpel U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, NyCmblHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArpoueHo3. Pasmmuus wexay
AHTPOTIOTEHHBIMHU U MIPUPOTHBIMU YKOCHUCTEMAMH.

VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YypOoskocucreM. ['oponckas d¢uopa u
¢dayna. CuHanTponu3anusi ropojckor (ayHel. buonorudyeckoe u X03sUCTBEHHOE 3HAYCHHUE
arpo3KoCUCTEM U YpPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (QOPMHPOBAHUS OCHOBHBIX B3aWMOJCUCTBUI OpPraHM3MOB B
IKOcUCTeMax. Ponb Kackaonoz2o s¢gexma u 6uU008-20uPuramopos (Kiouegvlx 6Ud08) 6
@ynxkyuonuposanuu skocucmem. IlepeHOC DSHEPruM M BEIIECTB MEXJIY CMEKHBIMU
SKOCUCTEMAMHU. Y CTOMYMBOCTH OPTraHU3MOB, NOMYJSIIUA H SKOCHUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JAEHCTBUH.

Mexanuzmbl  6030eticmeusi  3aepA3HEHULl PASHLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUZMEHHOM, NONYJAYUOHHOM U OIKOCUCMEMHOM YPOBHSAX, OCHOBbl IKON02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030€elicmausl. MeTo10JI0THsI MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX IKOCUCTEM.

JdeMoHcTpanuu

IToptpet: A. Jlx. Tencnu.

Tabmuupel u cxembl: «CTpykTypa OHOLIEHO3a», «IDKOCHUCTEMA IIUPOKOJIMCTBEHHOIO
jeca», «OJKocucTeMa XBOMHOro useca», «DyHKIHMOHAJIbHbIE TIPYNIbl OPraHu3MOB B
skocucrteMe», «KpyroBopor BemectB B 3kocucteme», «llemu mnuranus (mactOumHAas,
JNETpUTHAS)», «IKOJIOTHUYECKAs MUPAMHIA YUCEN», «IKOJOTHUecKass mupaMua OMoMacch»,
«JKonoruueckas nupamuaa sHeprumn», «ObOpasoanue Oomnorta», «llepBuuHas cykueccus»,
«BoccraHoBieHne eca nocie noxapa», « JKkocucreMa o3epa», « ArporeHos», «Kpyrosopor
BELIECTB U MOTOK 3HEPTUHU B arpoieHosen, «lIpumepsl ypooskocuctem».

O6opynoBaHue: TepOapuu pacTeHUH, KOJUICKIIMA HACCKOMBIX, Uydela MTUIl U 3BEpeH,
repOapuu KyJIbTYpHBIX U JUKOPACTYIINX PACTEHU, aKBApUYM KaK MOJIENb 3KOCUCTEMBI.

IIpakTnyeckas padora «3yuenue u onncanue ypOO3KOCHUCTEMbD».

JladbopaTtopnass  pabora  «/3yueHwe  pa3HOOOpa3usi  MEJIKHX  MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

IKeKypeusi « DKCKypcusi B THIIMYHBIN OnoreoneHos (B 1yopaBy, Oepe3HsK, €IbHUK, Ha
CYXOJI0JIbHBIN WJIM OMMEHHBIH JIyT, 03€po, 00JI0TO)».

IKCKypeusi « IKCKYypCUs B arpodKOCUCTEMY (Ha MOJI€ WK B TEILTUYHOE XO35HCTBO)».

Tema 10. Buocdepa — rinod6anbHas 3KocucTeMa

buocdepa — obmienianerapuast o6osouka 3eMiid, TI€ CYIIECTBYET WU CYIIECTBOBAIA
KU3Hb. Pa3BuTme mnpencraBieHuii o Ouochepe B Tpymax . 3rocca. Yuenume B. U.
Bepnajickoro o 6mocdepe. O6mactu 6uocheps! u e€ cocras. JKuBoe BemecTBo Ouocdepsl u
ero (hyHKIUH.



3aKOHOMEpPHOCTH  cylecTBoBaHUsI  Ouocdepbl. OcobeHHocT  Ouochepsl  Kak
ri06anpHOM 3KocucTeMsbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTs! BeniecTs u
OMOreoXMMHUYECKHEe LUKIbI (yriiepoa, a3oTa). PUTMHYHOCTS siBIIeHUN B Ouocdepe.

3onanbHOCTh Omocdepnl. [lonstne o Omome. OCHOBHBIE OHMOMBI CyIIHM: TYHIpA,
XBOWHBIC Jieca, CMEIIAaHHbIE W IIMPOKOJHMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, IYCTHIHH,
TPOIUYECKHUE JIeca, BEICOKOTOPBs. KilmmaT, pacTUTEBHBIN U )KUBOTHBIA MHP OMOMOB CYIITH.

CtpykTypa W (QYHKIHS JKHBBIX CHCTEM, OIICHKa HMX pPECypCHOTO TOTEHIHaTa |
ounochepHbIX PyHKLINHN.

JdeMoHcTpauuu

[Toptpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmumer u  cxembl: «['eochepsr 3emmm», «KpyroBopoTr azora B MHPUPOIELH,
«Kpyrosopot yriepona B npupoae», «KpyroBopor kuciopoaa B npupoje», «Kpyrosopor
BOJIbI B Tipuposie», «OcHOBHBIE OMOMBI cymny, «Knumatudeckue mosica 3emumy», « TyHApay,
«Tabiray, «Cwmemannenii sec», «lllupokomuctBennsiii Jec», «Cremby, «CaBaHHaAY,
«IlycTeiHay, « Tponnueckuii jiecy.

ObopynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUICKITUHU )KHBOTHBIX.

Tema 11. YesioBek u OKpYy»Kalounas cpeaa

DKOJIOTUYECKUE KPU3UCHI W WX TNpUYHHBL. BosnmelicTBue demoBeka Ha Ouocdepy.
3arpsizHeHre BO3IYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOJHOUM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenne mouBsl. OXpaHa OYBEHHBIX pecypcoB. M3MeHeHne kimmara.

AHTpPOIIOTE€HHOE BO3JICCTBUE HA pACTUTENbHBIM W JKUBOTHBIM Mmup. OxpaHa
pPacTUTENFHOTO ¥ >KUBOTHOTO MHUpa. OCHOBHBIE NPHHIMUIIBI OXpaHbl MpHPOIbL. KpacHble
kHUrd. Oco6o oxpansiemble npuponnsle Teppuropuun (OOIIT). Bboranuueckue cagpl u
300JIOTUYECKUE TTapKH.

OCHOBHBIC ~TNPHHIUINBl  YCTOHYMBOTO  PAa3BUTHS  UYEIOBEYECTBA U MPHUPOJIBI.
PannonansHoe MpUPOAOTIOIB30BAHNE M COXPAHEHUE OMOJIOTMYECKOTO pasHOOOpa3us 3eMIu.
OOmme  3aKOHOMEPHOCTM  IVIOOAQIBbHBIX  JKOJOTMYECKMX  Kpu3ucoB.  OcoOGeHHOCTH
COBPEMEHHOTO KPU3HCa U €r0 BEPOSITHBIE MOCIECICTBUS.

PazBuTre MeETONOB MOHHUTOPUHTA pPAa3BUTHSA OIACHBIX TEXHOTEHHBIX IIPOIIECCOB.
Cucmemuvie uccieoosanusi nepexooa K pecypcocbepezaroweti U KOHKYPEHMOCNOCOOHOU
9Hepeemuxe. buonocuueckoe  pasmoobpasue  u  buopecypcui. Hayuonanvnvie
uHgopmayuonHvle cucmemvl, obecneuugaroujue O0OCMyn K UHGOpMAYUU NO COCMOAHUIO
omoenvublx U008 u dKocucmem. OCHOBbI IKOpeabUIUMayuLu IKOCUCMeM U Cnocob08 6opbOvL
¢ buonospesicoeHusamuU. Pekoncmpykyus Mopckux u Ha3eMHbIX IKOCUCTEM.

JeMoHcTpaL U

Tabmuubl u  cxeMmbl: «3arps3HeHHE aTtMoc(epsl», «3arps3HeHHue TuApochepb,
«3arpssHenne 1oYBBD», «llapHuKOBBEIA 3hdexrT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppUTOpUNY, «MOJIeNN yIpaBIsIeMOro MUPay.

O6opynoBanue: ¢ororpaduu OXpaHSICMBIX PACTCHHUH H JKUBOTHBIX KpacHoll KHUTH
Poccniickoit ®denepanuu, KpacHoM KHUATH peruoHa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'UA
HA YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYJarOITUMUCS
MpOrpaMM CPEITHETO O0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI 110 OMOJIOTUH BBIJICTICHBI
CIIEYIOIIME COCTAaBJISIONIME: OCO3HAHHWE OOYYaloIMMUCS POCCHMCKOM TpaxkIaHCKON
WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATENIBHOCTH U CAMOOIPEEIECHHUIO,
Hanuyue momusayuu K OOY4YEHUIO OHWOJIOTHH, yeleHanpasieHHoe pazeumue BHYTPEHHUX
yOEXXIEeHUI IMYHOCTH HAa OCHOBE KJTFOYEBBIX IIEHHOCTEH M UCTOPUUECKUX TPAIAULIUA Pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YJaIOIIMXCSl PYKOBOACTBOBATHCS B
CBOEM JEATETbHOCTH LEHHOCTHO-CMBICIIOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
Ouojoruuyeckoro o0Opa3oBaHUS, Haluuyue NPABOCO3HAHUS DKOJOTHUYECKOH KYJIbTYpHI,
CnOCcoOHOCMU CMAsUMs €U U CTPOUTH )KU3HEHHbIE TUIaHBI.

JlngHOCTHBIE pe3yNbTaThl OCBOCHHUS TMPOTPAMMBl 110 OHOJIOTMM JIOCTUTAIOTCS B
€ANHCTBE y4EOHOM M BOCIUTATEIHHOW NEATEIHLHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH
POCCHICKMMH  COLIMOKYJIbTYPHBIMH,  HCTOPUYECKUMH U  JyXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSIMH, TPUHSTHIMUA B OOIIECTBE MPaBWJIaMA U HOPMaMH TIOBEACHHS U CIIOCOOCTBYIOT
MpoueccaM CaMOIMO3HAHUS, CAMOBOCIUTAHUS W CaMOpPA3BUTHS, pAa3BUTHUS BHYTPEHHEU
MO3ULUH JIMYHOCTH, MMaTPUOTHU3MA U YBAXKEHHS K 3aKOHY U MPABONOPSKY, YETOBEKY TPyIa U
CTapIieMy IOKOJICHHIO, B3aUMHOTO YBa)X€HHUs, OEpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY
HAacJIeQUIo U TpaauLusM MHOTOHAaIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupose u
OKpYXKAIOLIEH cperie.

JlnyHoCTHBIE pe3yabTaThl OCBOCHUS yueOHOTO mpenmera «buoNOTUsS» JOJKHBI
OTpa)kaTh TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJACTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEN TO3ULMEN JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpPHEHTAlWH, TO3UTUBHBIX
BHYTPEHHUX YOEXKICHUIH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO
00111eCcTBa, pacUIMPEHUE KU3HEHHOTO OTBITA U OMBITA ACSITEIILHOCTH B MPOIECCE peaTn3aliuu
OCHOBHBIX HaIlpaBJICHUI BOCIUTATEIbHON AEATEITbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kI1aHCKOro BOCTIMTAHUS:

C(OPMHUPOBAHHOCTh TPAXKMTAHCKOW TIO3WIMKA OOYYArOIIerocss Kak aKTUBHOTO |
OTBETCTBEHHOT'0 YJI€Ha POCCUHCKOr0o OOIIeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBa)XKEHHE 3aKOHA H
MPaBOMOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW MACSITEILHOCTH TIPH CO3JaHUM Yy4EOHBIX
MIPOCKTOB, PEIICHUU YYCOHBIX W TIO3HABATENIbHBIX 3a]a4, BBITIOJHEHUU OHUOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENEISITh COOCTBEHHYIO TO3HUIMIO 110 OTHOIICHHWIO K SBJICHUSM
COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATH B CBOMX JIEUCTBUSX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUSA JIIOJEH C pa3HbIMU YOCKICHUSIMHU, KYJIbTYPHBIMH IICHHOCTSIMU U
COLMAJIBHBIM MOJIOKEHHUEM;;

TOTOBHOCTh K COTPYIHHUYECTBY B IMPOIECCE COBMECTHOTO BBHITIOJHEHHUS Y4eOHBIX,
MO3HABATEJIbHBIX W HCCIEIOBATENbCKUX 3a/1a4, YBAXXUTEJIBHOTO OTHOIICHUS K MHEHHUIO
OTIOHEHTOB MPHU 00CYKI€HUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

FOTOBHOCTb K TYMaHUTAapPHOUN U BOJIOHTEPCKOMW JIEATEIIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCTIUTAHMS:

COPMUPOBAHHOCTh ~ POCCHMCKOW  TPAXKIAHCKOH  HMJICHTUYHOCTH, IMATPHUOTHU3MA,
YBAKEHUS K CBOEMY HapoJay, YyBCTBA OTBETCTBEHHOCTH mepen PoauHON, ropaoCTH 3a CBOU



Kpai, cBO0 PonuHy, CBOM S3BIK M KyJIBTYpPY, MPOILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapoja Poccun;

[IEHHOCTHOE OTHOIIEHHWE K TMPUPOJHOMY HACIEIUI0O W TMaMSATHUKAM TPUPOJIHI,
TOCTIKEeHHUsIM Poccum B Hayke, ICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ] POCCHHCKUX YYEHBIX B CTAHOBJIICHHE W Pa3BHUTHE
OMOJIOTUH, TIOHMMaHUs 3HAYeHUS OHWOJOTMU B TO3HAHWU 3aKOHOB NPHUPOJIBI, B JKU3HU
YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uneiHas yOeKIEHHOCTh, TOTOBHOCTh K CIOyXeHHi0o U 3amure OTtedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOT0O HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, S THUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh ~ OIICHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIUTEIISIM, CO3AaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHHATUA ILEHHOCTEH CEMEHWHOW JKU3HHU B COOTBETCTBUM C TPAAUIUAMH
Hapo 0B Poccuu;

4) 3cTeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKJIIOYAsl ICTETUKY ObITAa, HAYYHOTO M TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUIA;

MMOHUMAaHHE SMOIIMOHATBHOTO BO3ICHCTBUS KUBOW TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHHE MPOSBISATH
KauecTBa TBOPUYECKON JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHUPOBAHMS KYJLTYPbl 30POBbSI U
IMOIUOHAIBHOIO 0JIArONoJyYns:

MOHMMAaHUE M pealn3anusi 37J0pOBOTO W Oe30macHOro obpaza Ku3HH (370POBOE
MUTaHKUEe, COOJIO/ICHNE TUTUEHUYECKHUX MPABWI U HOPM, cOaTaHCUPOBAHHBIN PEXUM 3aHATUN
W OT/ABIXa, peryisipHas (Qu3nueckas aKTUBHOCTH), OEpPEeKHOTO0, OTBETCTBEHHOTO U
KOMITIETEHTHOT'O OTHOIICHHSI K COOCTBEHHOMY (PM3HUYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHMMAaHHWE IEHHOCTH TPaBWUJ HMHAMBHAYAJIHHOTO M KOJUIEKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUSX, YIPOXKAIOIINX 3I0POBBIO M )KU3HU JIIOJICH;

OCO3HAHUE TOCJICACTBUN W HETPUSTUS BPEAHBIX MPUBBIUEK (YIOTPEOJEHUS alKOTOJIS,
HapKOTHUKOB, KYpEHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYJly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYA0JII00HE;

FOTOBHOCTh K AaKTUBHOM  JAEATEIBHOCTH  TEXHOJOTMYECKOM M  COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TNIAHUPOBATH U CAMOCTOSITEIILHO BBITIOJHSIThH
TaKyIo JIeITEeIIbHOCTD;

WHTEPEC K Pa3IMuHbIM cepaM npo(dhecCUOHATHHON NEATEIPHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOP Oyaymied npodeccHu W pearn30BBIBATh COOCTBEHHBIC >XU3HCHHBIC
TIJIaHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 0OpPa30BaHMUIO M CAMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH
KU3ZHU;

7) IKOJOTM4eCKOr0 BOCTIMTAHUS:

9KOJIOTUYECKH II€JI€CO00Pa3HOE OTHOIICHHE K MPUPOAEC KAaK HMCTOYHUKY KXU3HH Ha
3emiie, OCHOBE €€ CYIIIECTBOBAHMUS;

MOBBIIICHUE YPOBHSI SKOJOTUYECKON KYJIbTYpPbl: TPUOOPETEHUE OMbITA TUIAHUPOBAHUS
MTOCTYIIKOB U OLICHKU WX BO3MOYHBIX TIOCJIEJICTBUIN ISl OKPYKAIOIIEH CPe/ibl;

OCO3HaHUE TJI00ATIBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U MTyTe UX PEIICHHUS ;



CIIOCOOHOCTH HCIIOJIB30BaTh NIpUOOpeTaeMble MPU H3YYEHUHM OHOJIOTHMU 3HAHUS U
YMEHHSI TMpU pEHIeHHH Mpo0JieM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOIOINOIb30BAHUEM
(cobnronenue mpaBui MOBEACHUS B MPUPOJE, HANIPABICHHBIX Ha COXpaHEHHE PaBHOBECHS B
IKOCHCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, OHOChEpHI);

aKTUBHOE HENpPUITHE AECUCTBUN, MPUHOCAIIUX BpEll OKpYXKarolleil MpupoaHOH cpene,
yMEHHE IIPOTHO3UPOBATh HeOIaronpusTHhIE 9KOJIOTUYECKUE MOCIIEACTBUS
MPEANTPUHUMAEMBIX JCHCTBUI U TPEAOTBpAIIATh UX;

HaJIMYME PA3BUTOIO SKOJOTHYECKOTO MBIIUICHHUS, IKOJOTUYECKON KyNIbTYpbl, OIBITA
JESITEeIbHOCTH  3KOJIOTMYECKOW HANpPaBJIEHHOCTH, YMEHUS PYKOBOJCTBOBATbCS UMH B
[I03HABATEIbHON, KOMMYHUKAaTUBHON M COLMAJIBbHOW MpPaKTHUKE, TOTOBHOCTH K Y4YacTHIO B
MIPAKTUYECKOMN JEeSITeIbHOCTU HKOJIOTMYECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd U OOIIECTBEHHON NPAKTHKH, OCHOBAaHHOIO Ha JAMAJore KyJIbTyp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B NOJUKYJIBTYPHOM MUPE;

COBEpUICHCTBOBAHMUE  SI3bIKOBOM M YMTATEIbCKOM  KyJAbTYpbl KaK  CpeicTBa
B3aUMO/JICHCTBUS MEXTy JIFOAbMHU U [TO3HAHUS MUPA;

MOHMMaHue cnenupukd OUOJIOTUH KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
pPalMOHAJILHOIO HAYYHOIO  MBILIUIEHUS, CO3/aHUU  LIEJIOCTHOrO  IpejacTaBieHus 00
OKpY)KalollleM MHpEe Kak O €AMHCTBE MpHUpPOJbI, 4YeJOoBeKa U OOIIecTBa, B IO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHu NpoOIeM COXpaHEHUS! IPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTh B  3HAYUMOCTH OMOJIOTMM JJII  COBPEMEHHON  IMBWIM3ALNU:
oOecriedeHHss HOBOTO  YPOBHSI  Pa3BUTUS  MEOUIMHBI, CO3[JaHHE  MEPCIEKTHUBHBIX
OMOTEXHOJIOT M, CIIOCOOHBIX pelIaTh PeCypcHbIE MPOOIEMBbl pa3BUTHS YEJIOBEUECTBA, TOMCKA
MyTe BBIXOJA W3 TJI00ATBHBIX HKOJOTUUYECKHX MNpoOIeM M OOecnedeHHusl mepexona K
YCTOWYMBOMY pPa3BUTHUIO, PALUOHAIBHOMY HCIOJIb30BAHUIO MPUPOAHBIX PECYpCOB U
(hOopMHUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OMOJOTMYECKMX 3HAHUM B LENSIX IOBBILIECHUS
oOmelt  KyJabTyphl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM  4YacTu
(GYHKIMOHATEHON TPAMOTHOCTH 00yJaroImuXxcs, GOpMUPYEMOH PU N3ydeHUH OMOJIOTHH;

MIOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJb30BaTh IOJy4aeMble 3HAHUS JJIs aHaIM3a U OOBACHEHUS SBICHUI
OKPY)KaIOILIEro MHUpa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHUE JAefaTh 00OCHOBAHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAy4YHBIX (PAKTOB U HMMEIOIIMXCS JaHHBIX C LEJIbI0 IMOJYyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl PELICHUS
po0JieM B peaslbHbIX KU3HEHHBIX CUTYALMSIX;

OCO3HAaHHE LIEHHOCTH HAyYHOU AESITENbHOCTH, TOTOBHOCTb OCYILIECTBIISITh IPOEKTHYIO
1 UCCIIEZI0BATENbCKYIO IEATEIbHOCTh HHANBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEIMPEPHIBHOMY 00pa30BaHMIO M CaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMl 1O OHOJOIMM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMHU.

METAINPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «bruoaorus» BKIIOYAKOT:
3HauuMble A7  (OPMUPOBAHMS MHUPOBO33PEHUSI OOy4arOUIMXCSd MEKIUCIUIUIMHAPHbIE
(MeXIpeIMETHbIE) OOIEHAayYHbIE MOHATHUS, OTPAKAIOLIUE LEIOCTHOCTh HAYYHON KapTUHBI
MHUpa U cnenu(UKy METOJOB MO3HAHUS, HCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, sBJIEHUE, IPOLECC, CUCTEMA, HAyYHbIH (aKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpus, HCCIIEJJOBaHUE, HaOJIOIEHUEe, HW3MEpPEHHE, DOSKCIEPUMEHT U JIPYrHe);



VHHUBEpCaTbHBIC YUeOHBbIC JCUCTBUS (IIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHEIC),
obecrieunBarone  GopMupoBaHue (DYHKIMOHATBHONM TPAaMOTHOCTH M COITMAIBHOU
KOMIIETCHIIMN OOYYaroIMXCsl; CIMOCOOHOCTh OOYYaIOIMXCA HCMOJIb30BaTh OCBOCHHBIE
MEXTMCIUTITMHAPHBIC, MAPOBO33PEHUYCCKIE 3HAHKUS M YHHUBEPCAIbHBIC YUeOHBIC JACHCTBHS B
ITO3HABATEJIBHOW U COL[MAIbHON MPAKTHKE.

B pesynpraTe m3ydeHuss OMOJIOTMM Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHuUs y
obyuarorerocs OyayT copMHpPOBaHbI MO3HABATEIHHBIC YHUBEPCATbHBIE YU€OHbIE ICHCTBHYS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS, PETYSITHBHBIC YHHUBEPCAIbHBIC
y4eOHbIE ACHCTBUSA, COBMECTHASI ICSITEILHOCTb.

MetanpeaMeTHbIE pe3yabTaTbl OCBOCHMSI POTrpaMMbl CPEIHEro 00IIero oopa3oBaHus
JOJKHBI OTPAXKATh:

ORyaieHHe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH T€HCTBHSIMM:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIbHO (DOPMYJIUPOBATh M aKTyaJlu3UpOBaTh MpoOJieMy, paccMaTpuBarh €&
BCECTOPOHHE;

WCIIOJIb30BAaTh TPH OCBOCHWUHW 3HAHWH MPHUEMBI JIOTUYECKOTO MBIIIICHHS (aHAH3a,
CUHTE3a, CpaBHEHMs, Kiaccupukauuu, oOOOIIeHHs), PacKPbIBATh CMBICI OHOJIOTMYECKUX
MOHATUH (BBIIGISATh WX XapakTepHbIE MPU3HAKH, YCTAHABIMBATh CBSI3U C JAPYrUMHU
MOHATHUSIMH);

OTIPEJICIIATh e JEATSIIbHOCTH, 3aJaBasi MmapamMeTpbl U KPUTEPHH WX JOCTHIKCHUS,
COOTHOCHTB PE3YJIbTATHI ICATEIHPHOCTHU C IIOCTABICHHBIMU IIETISMU;

UCII0JIb30BaTh OMOJIOTUYECKHE TMOHATHUSA NIl OOBSICHEHHSI (PaKTOB W SIBJICHUM >KMBOMN
TIPUPOIBI;

CTPOUTH JIOTUYECKHE PaCCYyXKJCHUS (WMHIYKTUBHBIC, ICIYKTUBHBIC, IO AHAJOTHH),
BBISIBIISITh ~ 3aKOHOMEPHOCTH WM TPOTHBOPEYMS B pacCMaTPUBAEGMBIX  SIBJICHHSIX,
(GOpMyITUPOBATH BHIBOJIBI M 3aKITIOYCHHS,

MIPUMEHSTh CXeMHO-MOJICTbHBIC CPEJICTBA JIJIS TIPEACTABIICHUS CYIICCTBCHHBIX CBSI3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TakyKe MPOTHUBOPEUUI PAa3HOTO POa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()DOPMANMOHHBIX HCTOYHHKAX;

pa3pabaTeiBaTh IUIaH peIIeHUs NpoOseMbl ¢ Y4€TOM aHalu3a UMEIOUIUXCs
MaTepHUATbHBIX K HEMaTEPHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATECIHLHOCTh, OICHHBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKU TIOCIICACTBUN ACSITEIHLHOCTH;

KOOPJIMHUPOBATH W BBHITIOJNHATH PabOTy B YCIOBHSX pPEATBHOT0, BUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a3oBbIe HCCJIeI0BaTEIbCKHE IeCTBHS:

BJIaJ€Th HABBIKAMU Y4e€OHO-MCCIENOBATEIbCKOM M TNPOEKTHOM  JESTEIbHOCTH,
HaBBIKAMU Da3peIIeHus] MpOoOJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIIBHOMY
MOWCKY METOJOB pENICHUS MPAKTUICCKUX 3a/ad, MPUMEHEHUIO pa3JIMYHbIX METOJIOB
MO3HAHUS;

WCIIOJIb30BATh Pa3IUYHbIC BUJIBI JEATEIBHOCTH IO MOJYyYEHHUIO HOBOT'O 3HAHUS, €ro
WHTEPIIPETAINH, TIPEOOPA30BAHUIO M MPUMEHEHHIO B YICOHBIX CUTYAIHMsIX, B TOM YHCJIC MPU
CO3aHUH YYCOHBIX U COIMAITBHBIX IPOCKTOB;

dbopMupOBaTh HAay4YHBIH THUI MBIIUICHHS, BJIAJACTh HAYYHOU TEPMHUHOJOTHEH,
KITFOYCBBIMH ITOHSATUSMHU ¥ METOJ/IAMH;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIC 33724l B 00pPA30BATEIBHON JIESATEIHHOCTH U
JKU3HCHHBIX CUTYaIUsX;

BBISIBIISITh TPUYMHHO-CIICACTBCHHBIC CBSI3M W aKTYaJIM3WPOBATh 3ajady, BBIJBUTATH
THTOTE3y €€ pelIeHUs, HaXOIUTh apryMEHTHI JUIS JIOKAa3aTelbCTBA CBOUX YTBEPIKJICHUH,
3aJjaBaTh apaMeTPhl U KPUTCPUU PEIICHHS;



aHAJIM3UPOBATh IOJYyYEHHbIE B XOJI€ DELIEHUS 3aJaud pe3yJbTaThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBJISATh LIEJICHANPaBICHHBIN MMOUCK MEPEHOca CPEICTB U CIIOCOOOB AEHCTBUS B
poheCCHOHANBHYIO CPEY;

YMETb NEPEHOCUTh 3HAHUS B I[O3HABATENIbHYI0 U MPAKTHYECKYyl0 o001actu
KHU3HEJESATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEJAMETHBIX 00IacTel;

BbIJIBUTaTh HOBBbIE WJEU, MpeAsiaraTb OpPUTHMHAIbHBIEC MOAXOJbl U PEIICHUS, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAaIOIUe allbTepPHATUBHbBIC PELLICHHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTUPOBATHCS B PANIUYHBIX UCTOYHUKAX MHPOpMALUH (TEKCTE yueOHOro nocoous,
HAy4YHO-TIONYJISIPHOM  JUTepatype, OHOJOTMYECKHMX  CIIOBapsAX M CIPaBOYHHUKAX,
KOMITIPIOTEpHBIX Oa3zax AaHHbIX, B MHTepHere), aHanu3upoBaTh MHPOPMALUIO PA3TUYHBIX
BUJIOB U (OpM TMpeICTaBICHUS, KPUTHUYECKU OLEHHBaTh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUNBOCTD;

(GbopMynupoBaTh 3aMpochl U MPUMEHATh pPa3JIMYHbIE METOJbI MpPH IMOHCKE U OTOOpe
Ouosoruueckor nHpopMaum, He0OX0IMMOM JJIsl BHIITOJIHEHUS YUEOHbIX 3a/1a4;

pHOOpPETaTh OMBIT MCMOIb30BaHUS HH(YOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUSI PA3IUUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (QOpPMY NpEeACTaBlIEHUs OUOJIOTMYECKOM
uHpopmanuu (cxemsl, rpaduKu, Tuarpammsl, TaOIUIbL, PUCYHKH U JIPYTOe€);

UCIO0JIb30BaTh HAy4yHbIA f3BIK B KayeCTBE CpeAcTBa Npu paboTe ¢ OMOJOrHYecKOu
uH(popMalen: TPUMEHATh XUMUYECKHe, (PU3MUECKue U MaTeMaTH4YeCKUE 3HaKU U CUMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIIOJIB30BaTh W IPeoOpa3OBBIBATh 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATJISIAHOCTH;

BJIAJIeTh HABBIKAMHM pACIO3HABaHUS W 3aIuThl HH(OopManyu, WHYOPMAITMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBnageHHe YHHUBEPCAJbHBIMH KOMMYHMKATHBHBIMH AeHCTBUSIMMU:

1) oOmenne:

OCYILECTBJISATh KOMMYHHMKAIlMd BO BceX c(depax >KM3HU, aKTHUBHO YYacTBOBAaTh B
JMaJiore WIM JUCKYCCHM IO CYLIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI,
BBICKa3bIBaTh CYXKICHMSI OTHOCHUTENILHO BBIIIOJIHEHUS IpeagaraeMoil 3ajgaud, y4WUTHIBaTh
MHTEPECHI U COTJIACOBAHHOCTD MO3ULIUN APYrUX YUaCTHUKOB JUAJIOTa WIH JUCKYCCUN);

pacrno3HaBaThb HEBEpOAJIbHBIE CPEICTBA OOIICHHUS, MOHUMATh 3HAUYEHUE COLUATbHBIX
3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTyalUil, YMETb CMsIr4yaTh
KOH(IIMKTHI U BECTH TIEPETOBOPHI;

BJIAJETh PA3IUYHBIMU ClIOCOOaMM OOILIEHUS U B3aUMOJECHCTBUS, IOHUMATh HAMEPEHUS
JIpYTUX JIOJEH, MpPOSBIATH YBa)KUTEIbHOE OTHOIIEHHE K COOECEIHMKY U B KOPPEKTHOM
dbopme GpopMyTUpOBATH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CpPEICTB.

2) coBMecTHAs AeATeJIbHOCTD:

[IOHMMAaTh U MCIOJIb30BAaTh INPEUMYILECTBA KOMAaHJIHON W WHAMBUIYaIbHOU pPabOTbHI
IIpU pelIeHUU OUOJIOTHYECKON TMpoOeMbl, 0OOCHOBBIBATh HEOOXOJUMOCTH IPUMEHEHUS
IPYyNIOBBIX (HOPM B3aUMOJICHCTBHS IIPU PEHICHUU YUeOHOH 3a1a4H;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX ACUCTBUM C y4ETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH KaX/I0TO 4ieHa KOJUIEKTHUBA;

IPUHUMATh LEJIM COBMECTHOHM JIEATEIbHOCTH, OPraHM30BBIBATH U KOOPAMHUPOBATH
JIEUCTBUA TO €€ JOCTHMIKECHHIO: COCTAaBIIATH IUIAaH AEHCTBUHM, PACHpENEsATh POJA C YYETOM
MHEHHI y9aCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOIH paboTHI;



OLICHMBAaTh KayeCTBO CBOEr0 BKJAJa W KaXJOr0 ydyacTHUKAa KOMaHAbI B OOl
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;

IpeyIaraTb HOBBIE MPOEKTHI, OLICHUBATh HWJIEW C MO3WLIHMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;;

OCYUIIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalHUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOPAXKEHHUE, ObITH MHUITUATUBHBIM.

OBj1aieHue YHHBEPCAJIbHBIMHU PeryJATHBHBIMU AeHCTBUAMM:

1) camoopranusanus:

UCII0JIb30BAaTh OMOJIOTUYECKUE 3HAHMS JUIsl BBISBJICHHS NPOOJieM U UX pELICHHUS B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHHUM I€JIEBbIE U CMBICIOBBIE YCTAaHOBKH B
CBOUX JICHMCTBHMAX M TOCTYIKax [0 OTHOLICHHWIO K JKMBOW IPHUPOJE, CBOEMY 3J0POBBI0 U
3I0POBBIO OKPYKAFOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIISATh TO3HABATENIbHYIO JESATEIbHOCTD, BBISBIATH HPOOJIEMBIL,
CTaBUTh W (POPMYyJIHPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHON NEATEILHOCTH W
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH pELIEHUs MpoOJeMbl € Y4ETOM HMEIOLIMXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTEHHIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTEHUH;

JieNlaTh OCO3HAaHHBIM BBIOOP, apryMeHTHPOBaTh €ro, OpaThb OTBETCTBEHHOCTh 3a
peuieHue;

OLICHUBATh IPUOOPETEHHBIN OTBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M TMPOSIBICHUIO HIMPOKON DSpYIULUMU B Pa3HBIX
00JacTax 3HaHUH, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B ACSATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISAM;

BJIaJIETh HAaBBIKAMH TI03HABATENIFHOW pe(IeKCUH Kak OCO3HAHHS COBEPIIaeMBIX
JNEUCTBUA W MBICIUTEIBHBIX IPOLECCOB, MX pPE3yJbTaTOB W OCHOBAHWM, HCIOJIB30BaTh
npu€mbl peaeKcuu AJis OLIEHKH CUTYalluH, BHIOOpa BEPHOTO PEIICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAJIU3€E PE3YJIbTaTOB JESITEIBHOCTH;

3) npunsATHE ce0ONA M APYrUX:

IIPUHUMATh ce0sl, MIOHUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAJIU3€ PE3YJIbTaTOB JESITEIBHOCTH;

IIPU3HABATH CBOE IPABO U IPABO JPYrHMX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeJIOBEKa.

INPEJIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOCHHUS COJEpKaHUs yuyeOHoro npenmMera «buonorus» Ha
yrIyOnEHHOM  ypOBHE OPHUEHTUPOBaHbI Ha oOecreueHHe MNpOPUIBLHOTO  00ydeHUs
oOyyaromuxcst Ononorud. OHM BKIIOYAIOT: crienu(prudeckne st ONOJIOTUN HaydHbIC 3HAHUSA,
YMEHHSI U CIIOCOObI JEHCTBUI MO OCBOEHHIO, MHTEPIIPETALIMU U IPEOOpPa30BaHUIO 3HAHMH,
BUJIbl JIEATENBHOCTU IO MOJYYEHHUIO HOBBIX 3HAaHMM M MX HPUMEHEHUIO B PA3IUYHBIX
yueOHBIX, a TaKKe B pealbHbIX JKU3HEHHBIX cUTyauusax. [lpenMeTHble pe3ynbTaThl
IIPEICTABJICHBI 110 TOJaM U3y4CHHS.

IIpenmeTHbIe pe3yibTaThl OCBOEHHUs yueOHoro mpeamera «buosnorus» B 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK,
B (pOpMHpPOBAHUM €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpA, B MO3HAHUU 3aKOHOB NMPHUPOJIbI U



pemieHnud TpobsieM PpalMOHAIBHOTO MPHUPOAONONIB30BaHUSA, O BKJIAJAE€ POCCUHCKUX U
3apyO0eXHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOI OMOJIOTUYECKUX 3HAHUU, KOTOpas BKIIIOYAECT: OCHOBOIIOJIAraroIine
OMOJIOrMYEeCKHEe TEPMHUHBI U MOHATHUS (KU3HB, KJIETKa, OpraHu3M, MeTaboJIM3M, TOMEOCTa3,
caMOperyysilus, CaMOBOCIIPOU3BEACHNE, HACIEACTBEHHOCTh, WM3MEHUYHUBOCTb, pPOCT U
pazButue), Ouosnormdyeckue Teopuw (kinerouHass Teopus 1. IlIBanma, M. Illneiinena, P.
BupxoBa, xpomocoMHasi Teopus HaciencTBeHHoctu T. Moprana), yuenus (H. Y. BaBusnosa —
O [IEHTpaXx MHOroo0Opasusi M MPOUCXOXKIEHUS KYyJIbTYpPHbIX pACTEHH), 3aKOHBI
(ennHOOOpa3usi TMOTOMKOB IE€PBOTO  TOKOJEHUS, pPACIICIJICHUsS, YHCTOThl TaMeT,
HE3aBUCHMOIo HacienoBaHus [. MeHuens, roMoOJIOTMYECKHX pPsIOB B HACIEICTBEHHOMN
n3menurnBoctd H. Y. BaBuiosa), npuHIuUNb! (KOMILIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMH  METOJAAMM HAy4YHOrO TIO3HAHUSA, HCIOJIb3YEMBIX B
OMOJIOTUUECKNX HCCIICJOBAHUSAX >KUBBIX OOBEKTOB (OMHCaHWE, M3MEpPEHHE, HaOIIOJICHHE,
AKCHEPUMEHT);

YMEHHE BBIJIEIATH CYIIECTBEHHbIEC IPU3HAKH: BUPYCOB, KJIETOK MPOKAPHOT U FyKapuoT,
OJIHOKJIETOYHBIX 1 MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM 4HClie OaKTepuil, rpuOOB, pacTeHUIH,
KUBOTHBIX M 4YEJIOBEKA, CTPOCHHSI OPraHOB W CHUCTEM OpraHOB pACTEHUH, KUBOTHBIX,
YeJ0BeKa, IMPOLIECCOB JKU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHu3Max pacTeHUui,
KUBOTHBIX M 4YeJIOBEKa, OMOJIOTMYECKUX IPOLIECCOB: OOMeHa BewiecTB (MeTabosn3Mm),
MIPEBPALIEHUS] SHEPTuu, OpOXKEHHS, aBTOTPOPHOrO M TETEPOTPO(PHOrO THUIIOB NHUTAHUS,
doTocMHTE3a U  XEMOCHUHTE3a, MHUTO3a, MeWo3a, TrameToreHesa, 5SMOpHOreHesa,
MOCTAMOPHOHAIBHOTO PA3BUTHSA, PA3MHOXKEHMS, WHIUBUIYaJIbHOTO PpAa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aMMOICHCTBHS T€HOB, TE€TEPO3HCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBS3M MEXIY OpraHOMJAaMH KJIETKU U UX (QYHKIUSAMHU,
CTPOCHHEM KIJIETOK DPAa3HBIX TKaHEH M WX (QYHKIUSAMHU, MEXKIy OpraHaMH W CHCTEMaMu
OpraHOB y pacTEHUH, )KUBOTHBIX U YEJIOBEKA U UX PYHKLUUSIMU, MEXKIY CUCTEMaMH OPraHOB U
uX (QYHKIMSIMHM, MEXIy OJTanmaMu oOMEeHa BEIIeCTB, JSTalaMH KJIETOYHOIO LUKIA U
JKU3HEHHBIX LHMKIOB OpPraHU3MOB, JTanmamMu AMOPHOHAJIBHOIO pa3BUTHS, TEHOTUIIOM U
denotunom, peHoTunom u GakTopaMu Cpebl OOUTaAHMS;

YMEHHE BBIABIIATH OTJIIMYUTEIbHBIE IPU3HAKN KUBBIX CUCTEM, B TOM YMCJIE PAaCTCHUH,
JKUBOTHBIX U YEJIOBEKA;

yYMEHUE HCII0JIb30BATh COOTBETCTBYIOLINE apryMeHTHlI, OHMOJIOTMYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIUKY JUId JOKa3aTelbCTBa PpOJACTBA OPraHU3MOB pa3HBIX
CUCTEMATHUYECKUX FPYII;

YMEHHE pelllaTh OHOJOrMYECKHE 3aJlauM, BBISBIATh NPUUYMHHO-CIIECICTBEHHBIE CBS3U
MEXJy HCCIEeNyeMbIMU OHMOJOIMYECKHMHU MPOLECCAMU M SBJICHUSMH, J€1aTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHUM TOJIyYE€HHBIX PE3Yy/IbTaTOB;

YMEHUE BBITIOJHATH JJAOOPAaTOPHBIE U MPAKTHYECKHE pabOThI, COOMIOAATH MPaBHUiIa MPH
pabote ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTAaTh TUIOTE3bl, IMPOBEPATh WX HKCIHEPUMEHTAJIbHBIMU CpPEICTBAMH,
dopMynupysi Lelb MCCIEA0BAHMS, AHAJIU3UPOBATH IOJyUYEHHBIE pE3yJIbTaThl M JIENaTh
BBIBO/JIbI;

YMEHHUE Y4acTBOBATh B Y4€OHO-HCCIIEIOBATEIBCKONW paboOTe M0 OMOJIOTHH, SKOJIOTHHU U
MeIUIMHE, TPOBOIMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTaThl HA YYEHUUECKUX KOHPEpEeHIUX;

YMEHHME OLICHMBAaTh ASTHYECKHUE AacleKTbl COBPEMEHHBIX HCCIIEJOBaHUI B oOnactu
OMOJIOTUU U MEMLMHBI (KJIOHMPOBaHHE, MCKYCCTBEHHOE OIUIOJOTBOPEHME, HANPABICHHOE
M3MEHEHHE T'€HOMA U CO3JjaHie TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHE  OCYIIECTBISATH  OCO3HAHHBIA  BBIOOp  Oyaymed  mpodeccrnoHambHON
JeSITEIbBHOCTH B 00JacTh OMOJIOTMH, MEANUIIMHBI, OMOTEXHOJIOTMH, BETEPUHAPHH, CETbCKOIO
XO3s5iicTBa,  MUIIEBOW  NPOMBIIUIEHHOCTH,  YINIYOJATh  MO3HABaTEJIbHBIM  MHTEpeC,



HalpaBJICHHBII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONICH NpO(eccMu W MPOAOTIKEHUE
Ouosornueckoro oOpa3oBaHHsl B OpPraHU3allUsAX CPEIHEro Mpo(eccnoHaIbHOTO U BBICIIETO
oOpazoBaHusl.

[IpenmeTHbIle pe3yibTaThl OCBOEHHUs yueOHoro mpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE M POJIM OHMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK,
B (hOpMHPOBAHUHM COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTHUHBI MUPA, B MO3HAHUU 3aKOHOB
MIPUPO/IBI U PELIEHUHU FKOJIOTMYECKUX POOJIeEM YEI0BEYECTBA, a TAK)XKE B PELLIEHUU BOIIPOCOB
PalMOHAJILHOTO MPUPOAOIOJIB30BaHUS, U B (OPMUPOBAHMU LIEHHOCTHOTO OTHOILEHHUS K
MpUpoJie, OOIIECTBY, YEIOBEKY, O BKJIAJC POCCHUCKHX M 3apyOeKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJIETh CUCTEMOM OMOJIOTUUECKUX 3HAHUM, KOTOpasi BKJIIOUAET OIpe/ICICHUS U
MNOHMMaHHUE CYIIHOCTH OCHOBOIIOJIAraloIMX OHOJOTMYECKHMX TEPMHHOB U MOHITHH (BUZ,
sKocucTeMa, Omocdepa), Ouonormyeckue Teopun (dBosrormonHas Tteopuss Y. [lapBuHa,
CUHTETHYECKasi Teopust 3Boirouun), yueHus (A. H. CesepuioBa — 0 MmyTsX U HalpaBJICHUSAX
sBomonnn, B.U. Bepuaackoro — o Ouocdepe), 3akoHbI (F€HETHYECKOTO paBHOBecHs JIxK.
Xapnu u B. Baitn6epra, 3apoapimeBoro cxoacrsa K. M. bapa), npasuna (munumyma FO.
JIubuxa, sKOJIOrMYECKOW MNHMpamMHUAbl IHEPruu), rumnores3bl (runoresa «mupa PHK» V.
['unGepra);

YMEHHE BJaJeTh OCHOBHBIMH METOJAAMM HAY4YHOTO IIO3HAHUS, HCHOJIb3YEMbIMU B
OMOJIOTMYECKUX MHCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB M SKOCUCTEM (ONMCAHMUE, H3MEPEHHUE,
HaOJII0ICHNE, SKCTIEPUMEHT ), CIIOCOOaMU BBISBJICHUS U OLIEHKH aHTPOIIOTE€HHBIX U3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYLIECTBEHHBbIE NPU3HAKU: BHUJIOB, OMOIE€OLEHO30B, SKOCHUCTEM H
ouocgepsl, CTaOWIN3UPYIOIIEro, ABMKYIIETO M Pa3pbIBAIOLIETO €CTECTBEHHOro oTOOpa,
JJIONATPUYECKOTO0 U CHUMIIATPUYECKOTO BHUA000pa30BaHMs, BIUSHUS JBWXKYLIUX CHII
HBOJIIOLMU Ha T€HO(OH MOMYISIIIAN, PUCTIOCOOTIEHHOCTH OPTaHU3MOB K Cpeie OOMTaHus,
YyepeOBaHMs HAIpPaBICHUN HBOJIOIMM, KpPYyroBOpPOTa BELIECTB W IOTOKAa HHEPruv B
HKOCHCTEMAX;

YMEHME YCTaHaBJIMBAaTh B3aMMOCBSA3M MEXJy MPOLECCAMH 3BOJIOLUH, ABUKYIIUMU
CUJIaMH aHTPOIOTr€HE3a, KOMIOHEHTAMHU Pa3IMUHBIX IKOCUCTEM M MPUCIIOCOOTICHUSIMA K HUM
OpraHU3MOB;

YMEHHUE BBISBJIATH OTIUYUTENLHBIC IMPHU3HAKH J>KUBBIX CHCTEM, IMPUCIIOCOOICHHOCTD
BUJIOB K cpefe oOOuTaHusA, aOMOTHYECKUX U OHUOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3alMOCBSI3€l OpraHM3MOB B COOOILECTBAX, AHTPOIOI€HHBIX H3MEHEHUH B HKOCHCTEMAX
CBOCI MECTHOCTH;

yMEHHE HCII0JIb30BaTh COOTBETCTBYIOLINE apryMeHTHlI, OMOJIOTMYECKYIO
TEPMHUHOJIOTUI0O M CUMBOJIUKY [UIl JOKa3aTelbCTBa pOJACTBA OPraHU3MOB pa3HBIX
CHUCTEMAaTHUYECKUX TPYII, B3aUMOCBA3M OPraHW3MOB U Cpelbl OOUTaHUS, €IUHCTBA
YeJI0BEYECKUX pac, HEOOXOJUMOCTH COXPAaHEHUS MHOrooOpasusi BUIOB U HKOCHCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPO/IbI U YEIIOBEUECTBA;

YMEHME pelliaTh OHOJOrMYECKHE 3aJ1auM, BbISBIATh MPUUYMHHO-CIIECJCTBEHHBIE CBS3U
MEXJy HCCIENyeMbIMU OHMOJOIMYECKHMHU NPOLECCAMU M SBJICHUSMH, J€laTh BbIBOJABI U
IIPOTHO3bl HA OCHOBAHUM IOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHUE BBITIOIHATH JTAOOPAaTOPHBIE U MPAKTHYECKHE pabOThI, COOMOAAThH MPaBUiIa MPH
paboTte ¢ yueOHBIM U JTa00PATOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh TUIOTE3bI, TPOBEPITh HMX HKCIEPHUMEHTAIBHBIMH CpPEACTBAMH,
dopMynupys Lelb MCCIEA0BAHMS, AHAJIU3UPOBATH IIOJyYEHHBIE pE3yJbTaThl M JIENaTh
BBIBO/IBI;



YMEHHUE y4acTBOBAaTh B yUCOHO-MCCIICOBATEIHCKON pabOTe MO OMOJIOTHH, SKOJOTUU U
MEOUIINHE, HpOBO)II/IMOI\/’I Ha 0a3e IMIKOJIbHBIX Hay4YHBIX 06H16CTB, u Hy6J'II/I‘-IHO MMpEaACTABJIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHLHUSX;

YMCHHUEC OLCHUBATb THUIIOTE3bI W TCOPHUU O MPOHUCXOXKACHHUMN XKHU3HH, YCIOBCKA U
YCIIOBCUYCCKUX pacC, O MpHUYHHAaX, MOCICACTBUAX U cnocobax NpEaAOTBPAILLICHUA [JI00AJIBHBIX
M3MEHEHU B Ouocdepe;

YMEHHE  OCYLIECTBJISITH  OCO3HAHHBIM  BbBIOOp  Oynymied  mpodeccuoHaIbHOM
NESTeTPHOCTH B OOJAacTH OMOJIOTMH, HKOJOTHH, MPHUPOJONOIb30BaHUS, MEIUIIUHEI,
6I/IOTGXHOJ'IOFI/II/I, IICUXOJIOTHUH, BCTCpHHAPUU, CCIIBCKOTI'O XO35[I71CTB3, HI/IIHCBOﬁ
IIPOMBIIIJIEHHOCTH, YIJIyOJIATh MO3HABATEIbHBIA HMHTEpEC, HAIPABJICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIECH Mpodeccud W MPOJOJDKEHHE OHOJIOTHYECKOTO OOpa30BaHUS B
OpraHU3aIMsIX CPEAHEro MpoPeCcCHOHATBHOTO B BBICIIETO 00Pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne i/

HaumenoBaHue pa3iesioB U TeM
NMPOrpaMMsbl

KoanuecTBo yacoB

Bcero

KonTpoabHbIe
padoTbI

IIpakTHyeckue
padoThbl

Buonorus xak Hayka

JKuBbIE CHCTEMBI U UX HU3Y4YCHUC

Buonorus kietku

Xumuueckast OpraHusanus KJICTKA

Crpoennie U QYHKINH KICTKH

[N RV N VNI S

OOMEH BEIECTB 1 PEBPAIICHNE SHEPTHH B
KIICTKE

Hacnencreennas nudopmanus u
peanmn3aims e€ B KIeTke

0.5

JKu3HEHHBIH UK KIETKA

Crpoenne u GpyHKINT OPraHU3MOB

1.5

10

Pa3MHOXeHME U Pa3BUTHE OPraHH3MOB

1.5

11

Tenernka — HayKa O HacCJICACTBEHHOCTHU U
M3MEHYMBOCTH OPraHU3MOB

0.5

12

3aKOHOMCpHOCTI/I HaCJICACTBEHHOCTH

13

3aKOHOMepHOCTI/I HU3MCHYUBOCTHA

14

I'enernka denoBeka

15

Cenexuusi OpraHu3MoB

16

BuorexHonorus 1 cuHTETHYECKasi OMOIOTUs

17

PesepBHoe Bpems

ik SRR SR

OBIEE KOJMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 KIIACC

Nen/m | HaumeHoBaHHe pa3iesioB U TeM KoJsuuecTBo yacoB
NporpamMmbl Bcero Kontpoashbie | IIpakTnuyeckue
padoTbI padoThbl

1 3apoKaeHHE U PA3BUTHE IBONIOLIMOHHBIX 4
NPECTABICHUH B OHOIOrUK

2 Mukpo3BostoLys U €€ pe3yabTaTbl 14 2

3 MaxkposBosronus u e€ pe3yabTaThl 6

4 TIpoucxosxieHne u pa3BUTUE )KU3HU HA 15 1.5
3emie

5 TIpoucxoxieHne 4enoBeka — aHTPOIOreHe3 10 1

6 OKoJI0rusi — Hayka O B3aMMOOTHOLIEHUSIX 3 0.5
OpraHU3MOB U HaJIOPTaHU3MEHHBIX CHCTEM C
OKpY)Xarollel cpenoit

7 OpraHn3Msl U cpesia 00MTaHNsS 9 1.5

8 OKOJIOTHS BU/IOB U MOMYJISIIUH 9 0.5

9 OKonorust coo0ImecTB. DKOIOTHYECKHE 12 0.5
CHCTEMBI

10 buocdepa — rmobanbpHast skocucTeMa 6

11 YenoBek M OKpYKarolas cpeaa 6

12 Pe3epBHOE Bpemst 8

OBIIEE KOJJMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5




YUYEBHO-METOJAUYECKOE OBECIIEYEHUE ObPA3OBATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA

* buonorus, 10 xnacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u apyrue; mosa
penaxiueit [Taceunuka B.B., Akimmonepnoe obmectso «M3narenbctBo «IIpocBenieHney
* buosnorwus, 11 xmacc/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u apyrue; mos
penaxiueit [Taceunuka B.B., Akimmonepnoe obmectso «M3aarenbectBo «IIpocBemnienuney

METOANYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA
buonorus. O6uas ouonorus. [Ipaktukym. 10-11 knaccel. YrinyOaeHHBIH ypOBEHb.
buonorus. Meronuueckne pexkomenganuu. 10-11 kmaccsl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
https://fipi.ru

https://bio-ege.sdamgia.ru

https://foxford.ru/trainings/31137


https://fipi.ru/
https://bio-ege.sdamgia.ru/
https://foxford.ru/trainings/31137
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