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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo yuebHomy mpenmery "buonorus” (manee - OMONOTHSI) Ha YPOBHE CPEIHETO
obmero oOpa3oBanus pazpaborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBannu B Poccuiickoit ®@enepamuuy, @I'OC COO, Konuemuwmu mnpenomaBaHus ydeOHOTO
npeamera «buosorus» 1 OCHOBHBIX MOJOKEHUH (enepanbHoil pabouel mporpaMMbl BOCTIUTAHHSL.

VYuebnsiii mpeamer «buonorus» yriyonéunoro yposus usydenus (10-11 xmaccel) sBusercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-HayuHble mpeaMeTb». CoriacHo
nonoxeHusM GI'OC COO npodunpHble yueOHBIC TPEIMEThI, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE,
SBIIAIOTCST criocoOoM muddepeHnunanuu oOyueHUs Ha YpPOBHE CpeIHEro o0miero oOpa3oBaHUs U
npuU3BaHbl 00ECTIEYUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPETHUM OOIIMM, CPEIHHM
npodeccuoHabHBIM M BbICIIUM 0Opa3zoBaHueM. B To ke Bpemsi KaxAbli W3 JTUX Y4eOHBIX
MpeIMETOB JOJKeH OBITh OPUEHTUPOBAH Ha MPUOPUTETHOE pelIeHHEe O00pa3oBaTeNbHBIX,
BOCIIUTATENbHBIX M Pa3BUBAIOLIMX 3a]ad, CBSA3aHHBIX C TNpodopueHTanuel oO0ydyaromuxcs Hu
CTUMYJIMPOBAaHHEM HMHTEpeca K KOHKPETHOH 00JacTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIIMHOMN, SKOJIOTUEH, ICUXO0JIOTUEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma mo y4yeOHOMY mpenmery "buosorus" naér mpeacTaBlieHHE O IENH M 3ajJadax
u3ydyeHus ydebHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE, OINpeaenseT 00s3aTeNbHOe
(MHBapUaHTHOE) IPEIMETHOE COJAEpKAHME, €ro CTPYKTYPHUpOBAaHUE IO pasjellaM U Temaw,
pacrpenienieHue 1o Kiaccam, peKOMEHIYET IMOCIEeI0BaTeIbHOCTh U3yUeHHsI y4eOHOro Marepuania C
y4€TOM MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKU Yy4eOHOTO IMpollecca, BO3PACTHBIX
0coOeHHOCTeH oOydaromuxcs. B mporpamme mo 61MoI0oruu peanu3oBaH MPUHIMIT TPEEMCTBEHHOCTH
C WU3ydyeHHEeM OHOJOTMM Ha YpPOBHE OCHOBHOrO o0mero oOpa3oBaHus, Ojaromaps uemy
[IPOCMAaTPUBAETCS HANPABICHHOCTh HA IMOCIEAYIOUIee pa3BUTHE OWOJIOIMUYECKHUX 3HAHUM,
OPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS, IKOJIOTHMUYECKOTO
MBIIUJICHHS], TPEJCTABICHUN O 3I0POBOM 00pas3e >KM3HH, Ha BOCIUTAHUE OEPExKHOrO0 OTHOIIEHUS K
OKpY’Karollel MpupoaHOl cpene. B mporpamme mo OWMONOTHMU TakKe IOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpenmera «buonorms» B peanmusamuu TpeboBanuit ®I'OC COO kx 1uaHUPyEeMbIM
JTUYHOCTHBIM, METANpEeJAMETHBIM U TPEIMETHBIM pe3yiabTaTam oOydeHuss U B (HOPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIbHON IEATEILHOCTH 00yYarOIUXCs M0 OCBOEHUIO COJEPKaHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VY4eOubiii npenmer «buosorus» Ha YpOBHE CpeqHEro ooOuero o0pa3oBaHHs 3aBepIacT
Ouosiornyeckoe oOpa3oBaHUE B INKOJIE M OPUEHTUPOBAH HAa paclIMpeHHe M YriIyOJeHWe 3HaHWH
o0yyJaromuxcs 0 XMBOU MPHUPOJIE, OCHOBAX MOJEKYISAPHOM M KIETOUYHOU OMOJIOrHH, SMOPHOJIOTUU U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIIMH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YUYE€HHUS U IKOJIOTUH.

N3ydyenne yueOHoro mpeamera «buosnorus» Ha yriyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaIOLIMXCS K MOCIEAYIOLIEMY MOJIyYeHHI0 OMOJIOrHYecKoro oopa3oBaHus B By3ax U
OpraHu3alMsIX CpPeAHEro npodeccuoHanbHOro odpasoBaHus. OCHOBY €ro Cojaep)kKaHHUsl COCTaBIsIeT
cucTeMa OMOJIOTMYECKUX 3HAHWM, MOTYYEHHBIX IPU M3y4YEeHUH OOYyHaIOIMMHUCA COOTBETCTBYIOLIMX
CHUCTEMATHUYECKUX pa3/ieJIOB OMOJIOTMM Ha YpPOBHE OCHOBHOTO o0miero ooOpaszoBanus, B 10-11
KJIaccaxX 3TH 3HAHUA MOTYYaroT pa3BUTHE. Tak, pacUIMpeHbl U yriayOJIeHbl OMOIOTUYECKUE 3HAHUS O
pacTeHUsIX, JKUBOTHBIX, Tprbax, OaKTepusX, OPraHu3Me YeTI0BeKa, OOIINX 3aKOHOMEPHOCTSX KU3HHU,
JIOTIOJTHUTEIBHO BKJIIOUYEHBI OWOJIOTMYECKHE CBEIACHHS MPUKIATHOIO W IMOHCKOBOIO XapakTepa,
KOTOpbIE MOXHO HCIIOJIb30BaTh KaK OPHUEHTUPHI ISl OCIeNyIoLIero Beidopa npodeccun. Bo3moxkHa
TaK)Ke WHTerpamnus OUOJOTMYECKUX 3HAHUU C COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJYUYEHHBIMH
00y4aroIUMUCS TPU U3YYeHUU (HU3UKHU, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpamMmsl 1o yaeOHoMy mipeameTy "buonorus" orpakaeT CHCTEMHO-YPOBHEBBIN
W DBOJIIOIMOHHBIA TMOAXOAB K w3ydeHHro Owosjoruu. COrylacHO WM, HM3y4alTCs CBOMCTBA U
3aKOHOMEPHOCTH, XApPAKTEPHBIE NJisi KUBBIX CHUCTEM pPA3HOrO YPOBHS OpraHU3alldd, SBOJIOLUU
OpPraHUYecKoro Mupa Ha 3emie, COXpaHeHHs OMOJIOTMYECKOTro pa3HooOpas3us miaHeTsl. Tak, B 10
KJIaCCE€ M3YYarOTCSl OCHOBBI MOJICKYJSIPHOM W KJIETOYHOW OHMOJOTHH, SMOPHOJOTHH M OHOJOTUU
pa3BUTHS, TEHETUKU U CEIEKIUU, OMOTEXHOJIOTHH U CHHTETUYECKOW OMOJIOrHH, aKTyalu3UpPYIOTCS



3HaHUSA OOy4arommxcs mo OOTaHMKeE, 300J0THH, aHAaTOMUH, (u3nonoruu denoeka. B 11 kmacce
M3YYarOTCsI SBOIOIMOHHOE YUCHHE, OCHOBBI SKOJIOTHH U yueHHUe 0 buocdepe.

VYueOnsiii npenmer «buosorus» Tpu3BaH = 00€CHEUUTh OCBOCHHUE  OOYYaIOIIUMHKCS
OMOJOTrMYECKUX TEOPHM U 3aKOHOB, WAEH, MPUHLIUIIOB U MPaBWJI, JEKAIIMX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, 3HAHUWA O CTPOCHUU, MHOTOOOPAa3UN U OCOOCHHOCTSX KIIETKH,
OpraHm3Ma, TOMYJSIUN, OHWOIEH03a, 3KOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTHIKCHUSX,
COBPEMEHHBIX HCCJIEIOBAaHUSX B OMOJIOTHH, MPUKIATHBIX aCHEKTaX OMONOrMuecKkux 3HaHuu. [lns
Pa3BUTHA U MOJICPKAHUS MHTEepeca 00ydaroluxcs K OMOJIOTUY HapsAAy CO 3HAYUTENbHBIM 00BEMOM
TEOPETUYECKOT0 MaTepralia B COACPKAHUH MPOTPAMMBI 110 OMOIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C
WCTOpPHUEH CTAHOBICHUS M Pa3BUTHsI TOW WJIM MHOM 00JacTH OMOJIOTHH, BKJIAJIOM OTCYCCTBCHHBIX H
3apyOeKHBIX YUEHBIX B pEIICHHE BaXKHEHIINX OMOIOTMYECKUX U SKOJIOTHYECKUX MpobIieM.

Lenp m3yuenuss ydue6Horo mpenmera «buonorus» Ha yriyOonéHHOM YPOBHE — OBJaJIeHUE
00yJarOIUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpTaHW3aIliH KUBBIX CUCTEM Pa3HOTO
paHra W TpUOOpPETCHHWE YMEHUH WCIONb30BaTh OTH 3HAHUS B (OPMUPOBAHUM HHTEpeca K
ornpeaenéHHoNl o0nacTu npodeccuoHANbHOMN NeSTEIbHOCTH, CBSI3aHHOM ¢ OMooruel, win K BeIOOpy
y4eOHOr0 3aBeICHUS ISl IPOJIOJKEHHS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTtuxkenne uenu u3ydeHus ydeOHoro mpeamera «buomorusi» Ha yriiyOnéHHOM ypOBHE
o0ecrieunBaeTCs PeIIeHUEM CIISAYIOMNX 3a1a4u:

OCBOCHHUE OOYYAIOMIMMHKCS CUCTEMBI OMOJOTHYECCKMX 3HAHUK: 00 OCHOBHBIX OMOJIOTHYCCKUX
TEOpUAX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IMpaBHIIAX, COCTABJISIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPa; O CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTSAX
OMOJIOTMYECKNX CHUCTeM (KJIeTKa, OpraHu3M, MONyJsalus, BHUI, OWOTeorneHo3, Ouocdepa); o
BBIAFOIINXCS OTKPBITUSX ¥ COBPEMEHHBIX MCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMIJIEHHE O0Yy4aroUIXcs ¢ METOJAaMH MMO3HAHUS KUBOU MPUPOJIBI: UCCIEI0BATEIbCKIUMHU
METOJIaMU OMOJOTHYECKHUX HAyK (MOJEKYISIPHOU U KJIETOYHOUN OMOJIOTUU, IMOPUOIIOTUN U OHOJIOTHH
pPa3BHUTHS, TCHETUKUA M CEJICKIIUH, OMOTEXHOJOTHH W CHUHTCTUYCCKOW OMOJIOTHH, IMAaJICOHTOJOTHH,
9KOJIOTHH); METOJaMH CaMOCTOSITCIILHOTO IPOBEACHUS OWOJOTHMYSCKUX HCCICIOBAaHUN B
naboparopuu U B ipupo/ie (HaOIroAeHne, U3MEpPEHHe, YKCIIEPUMEHT, MOJISTTUPOBAHHE);

OBJIaJieHHe OOYYaIOIMMUCS YMEHUSMHU: CaMOCTOATEIbHO HAaXOAWUTh, aHAJIU3UPOBATH W
WCIOJIb30BaTh OHMOJIOTHYECKYI0 HH(OPMAIINIO; ITOTH30BATHCS OMOJOTUYECKOW TEPMUHOJIOTHEH H
CUMBOJIMKOH; yCTaHABIMBAThH CBS3b MEXKIY Pa3BUTHEM OMOJIOTHH W COLUATBHO-I)KOHOMUYCCKUMU H
HKOJIOTMYECKUMHU TMPOoOJIeMaMU YeJIOBEUYECTBA; OIICHUBATh MOCIEACTBHUSI CBOEU NEATEIHHOCTH IO
OTHOIICHHUIO K OKpYXKalolllell MpUpOJHON cpele, COOCTBEHHOMY 3J0POBBIO M 3/I0POBBIO
OKpY)XaIoIIMX Jojiel; OOOCHOBBIBaTH M COOJIIOATh Mepbl NPOPUIAKTUKHA HHQEKIMOHHBIX
3a00J€BaHU, TIpaBUjia TIOBEJACHUS B TMPUPOJE U OOECredYeHHs Oe30MmacHOCTH COOCTBEHHOMU
KHU3HEJCATSIbHOCTY B YPE3BBIUAHHBIX CHUTYallUsAX MPUPOJHOTO U TEXHOTCHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBHITHS B 00JIACTH OMOJIOTHH;

pa3BuUTHE Y OOYYAIONIMXCS HMHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B Tpoliecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITUSIMH WM COBPEMEHHBIMH HCCIICIOBAaHUSMU B OHOJIOTHH,
pemaeMbpIMi €10 mpoOJeMaMH, METOOJIOTHE OHOJOTHYECKOTO HCCIEIOBAHMs, MPOBEICHUS
OKCIIEPUMEHTANBHBIX  WCCIEIOBAHHM, peIIeHWs  OHMOJMOTMYECKMX  3adad, MOJCIHUPOBAHUS
OMOJIOTUYEeCKHX 00BEKTOB M MPOIIECCOB;

BOCIIUTAHHE Yy OOYYAIOIIUXCS IICHHOCTHOTO OTHOIICHHUS K JKMBOH TPHPOJE B IEJIOM H K
OTJIENbHBIM €€ 00BEKTaM U ABIEHUSAM; (POPMHUPOBAHHE IKOIOTUYECKOM, TEHETHUECKON TPaMOTHOCTH,
o011e# KyIbTYphl TOBEICHUS B IPUPOJIC; MHTETPAIINHN €CTECTBEHHO-HAYUYHBIX 3HAHUM;

MpHOOpeTeHrne OOYYAOIUMHUCS KOMIIETCHTHOCTH B PAIlMOHAIBHOM IPHPOJIOINOIB30BAHUT
(cobmronenne mpaBuUil MOBEJEHUS B TIPUPOJIE, OXpPaHbI BUAOB, YKOCUCTEM, OHOchephl), COXpaHEHUH
COOCTBEHHOTO 3JI0POBBSI U 3J0POBbSI OKPYXKAOIMIMX IOAeH (coOmrofeHus Mep NpOQPHUIAKTUKH
3a0oneBaHuid, oOecreyeHne OE30MACHOCTH JKU3HENCATENIbHOCTH B UYPE3BBIUAHHBIX CHUTYAIUSX
MIPUPOJTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIB30BAHHS OWOJIOTMYECKUX 3HAHUHN H
YMEHHUH B MOBCEAHEBHOM JKU3HH;



CO3/laHME YyCJIOBUH JUII  OCO3HAaHHOTO BbIOOpa  OOydYalOUIMMHUCA  MHIMBUAYAJIHHON
0o0pa3oBaTeNbHOW  TPAGKTOPHUM,  CIIOCOOCTBYIOIEH — MOCHenymoIeMy  HpoQecCHOHATbHOMY
CaMOOIIPE/ICIICHUIO, B COOTBETCTBUHU C WHAMBHyaTbHBIMH HHTEPECAMH M MMOTPEOHOCTSIMU PETHOHA.

OO1miee YnCIIo 9acoB, OTBEACHHBIX HA W3YyYEHHE OMOJIOTHU Ha YIITyOJIEHHOM YPOBHE CPEITHErO
obmiero oopazosanwmsi, coctaBisieT 204 yaca: B 10 kmacce — 102 gaca (3 waca B Heneno), B 11 kmacce
— 102 4aca (3 yaca B HeJIeINIO).

OT16op opraHu3alMOHHBIX (OPM, METOAOB M CPEICTB OOyUEHUS] OMOJOTHH OCYIIECTBISIETCS C
yuétoM crnenuduKu ero coiepKaHus M HANPaBICHHOCTH Ha TPOJOJIKCHHUE OHOIIOTHYECKOTO
o0pa30oBaHMs B OPraHU3ALUIX CPEIHETO MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHHUS.

OO0s3aTenbHBIM  YCIIOBHEM IPH OOy4YeHHH OHOJOTMM Ha YrIIyOJIEHHOM YPOBHE SIBIISETCS
MpOBe/ICHUE JTA0OPATOPHBIX U MPAKTUYECKUX padoT. Taxke ydacThe oOydyarolUXCsi B BBITIOJTHEHUH
MPOEKTHBIX U Y4eOHO-MCCIIENOBATEIbCKUX PA0OT, TEMAaTHKA KOTOPBIX ONMPENENSIeTCs YYUTEIeM Ha
OCHOBC UMCHOIINXCA MATCPUAIbHO-TCXHUUCCKHUX PECYPCOB U MCCTHBIX IPHUPOAHBIX YCJ'IOBI/II;'I.



COJAEP/)KAHUE OBYYEHUA

10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KVPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkast wcTtopusi pa3BuTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH MpobiieMbl. DyHIaMEHTalbHbIC, MPHUKIAAHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HavyeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOJIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpaHEe
MIPUPOJIBI.

JleMoOHCTpan U

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Mennens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxkos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOIO COCTaBa, MJUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTb U  YHOPSAAOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHM3aluy JKMBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOYHbIM, TKaHEBbIH,
OpraHU3MEHHBIM, MOMYJISIIUOHHO-BUI0BOI, AKOCUCTEMHBIN (6MOreO1IeHOTUYECKHI),
ouocdepusbiid. [Ipomeccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH YKHBOTO.
Kuznp kak opma cymecTBoBaHus Matepuu. Hayku, u3ydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbix cucteM. Meroabl Ouonormueckor Hayku. HaOmromenue, usmepeHwue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMEe O 3aBUCMMOM W HE3aBHUCHUMOU
nepeMeHHoOl. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumore3. Hynesas
runote3a. [loHsaTHE BHIOOPKH U €€ AO0CTOBEepHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OrieHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3yslbTaToB. [IpHunHbBI MCKaKE€HUSI PE3yJbTAaTOB AKCIEPUMEHTA.
IToHsATHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CcUCTEMBI»,
«CBolicTBa )KMBOW MaTepumn», «Y pOBHU OpraHU3aLMU KUBOH Ipupob», «CTpoeHue KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpraHu3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUs KUBOH MPUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuE pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CHUCTEMM.

Tema 3. buosnorns Kjierku

Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IUHULA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnnanbHOoe  LEHTpUYTHPOBaHHUE,



KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpo8anHuIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JemMoHCTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. IlInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0OB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, dUBOTHBIX U
OaKTepHaTIbHBIX KIETOK.

IIpakTnyeckas padora «l3yueHnme MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona n e€ poisb
KaK pacTBOPUTENS, peareHTa, y4yacTHE B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOPETYIIALHUN.
MunepalibHbIE BEIIECTBA KIETKH, UX OHOJornyecKast pojib. Poiib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bruonornyeckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBod Mousiekyinbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBs3b. BTopuuHnas, TpeTnyHas, 4eTBepTUYHAs CTPYKTYpbl. [leHaryparus. CBolicTBa OeJKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapuibl, IuUcaxapuibl, OJIMrocaxapuibl M mnojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuUU
YIJIIEBOJOB.

Jlumuael.  TmapodmneHo-THIpOdoOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkunu munuaos. O0mue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6uonornueckue pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B mojiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
HYK1eo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMO(PHU3UUECKUE MCCIIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Moodenupoeanue cmpykmypvl U @QYHKYui
ouomonexyn u ux komniekcog. Komnvromepuwiii ouzatin u opeanuyeckuii cunmes OUOMONIEKYI U
UX HenpupoOHbIX AHAL0208.

JleMoHCTpanun

[Toptpersr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogndeckas TabmuIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJbl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTYypbl OEenKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEeKys
IMnunoBy», «HykienHoBsle KUCIOTHIY, «CTpoeHre MOJIEKYIbl ATO».

O6opynoBaHue: XuMU4ecKasi ocyia 1 00opy1oBaHHe.

JladopaTopnasi padora «OOHapykeHHE OETKOB ¢ TOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnasi pa6ora «lccnenoBanne HyKIEMHOBBIX KUCIIOT, BBIJEIECHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue U GQyHKIUH KIETKHU



Tunel KIETOK: dyKapHOTHYecKas W Mpokapuotudeckas. CTpyKTypHO-(YHKIIMOHATbHBIC
00pa3oBaHUS KIETKH.

CtpoeHne TMpOKapUOTHUECKOW KieTkh. KierouHnas cTeHka OakTepuii W apxei.
Oco0eHHOCTH CTpOEHUS TeTepOoTPOPHON 1 aBTOTPOGHON MPOKAPHUOTUYECKHUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoennie u (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruénnas auddy3us), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. Pabota
HATPHUI-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (parounTo3. Dk30unTo3. Kinerounas crenka.
CtpykTypa ¥ QyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

[utomnaszma. I{uro3osb. [lutockener. JIBmkeHue nuToriazmbl. OpraHowabl KIETKH.
OnHoOMeMOpaHHBIC OPraHOWIBI KICTKH: dHAoIIazmMaTindeckas cetb (DI1C), anmapar ['onbmxwy,
JM30COMBI, UX CTpOeHHE U (QYHKIMHU. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOMUIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTHuKynyMa. Mexanuzm Hanpaenienus 6Oenxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [magkuii  (arpaHynsipHBIiL)
SHJOIIa3MaTH4eCcKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmxu. Moougurxayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOUIBI KJIETKH: MHUTOXOHIPUHU, IIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmuo. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
(GYHKIMM MHUTOXOHApUH W miacTul. llepBuuHBIe, BTOPUYHBIE M CJIOXKHBIE IJIACTHJIbI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEMKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpanubie opranousl kietku CtpoeHune u (yHKIIUU HEMEMOpPaHHBIX OpPraHOHIOB
KIeTkd. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopuimaMeHTsl. AKmuHogvle
MuKpoghunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MukpoTtpybouku. Knerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBIMIKH, UX CTPOEHUE U (YHKIUU.
Snepubliil GenkoBblid MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. belku XpoMmMaThuHa — TUCTOHBIL. J{uHamuxa s0epHou
0bonouku 8 mumose. foepHuiii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIN).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmunel u cxembl: «CTpOEHHME SYKapUOTHYECKOM KJIeTKu», «CTpoeHHe 3>KUBOTHOU
KJIeTKN», «CTpOEHHE pAaCTUTEIBHON KIETKW», «CTpoeHne MUTOXOHIpUN», «SAapoy», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIpenapaThl PacTHUTENbHBIX, MHUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepualbHbIX KIETOK.

JlabopaTopHasi padora «l3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jladoparopnasi pabora «liccienoBanne miua3Mon3a W JICIUIa3MOJIM3a B PACTHUTEIBHBIX
KJIIETKax.

IIpakTuyeckas padora «/3yueHue ABMKEHUS HUTOIIA3Mbl B PACTUTENIbHBIX KIETKAX.

Tema 6. O0MeH BelecTB U NpeBpallleHue JHEPTUH B KJIeTKe

AcCUMWISIIIMS U TUCCUMUIISILIMSL — JIB€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecrieueHne kieTku: mnpespameHue AT® B 0OMEHHBIX HpoIleccax.
DepMEeHTATUBHBIN XapakTep peaknuid KIETOYHOTro Merabonu3ma. depMeHTHl, UX CTpOeHHeE,
cBorictBa W MexaHusM geictBus. Kodepmentsl. Otnuuns (HEpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3IMYHbIX (PaKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKHUX BelIeCTB B KieTke. DorocuHTe3. AHOKCUceHHbll U
oKcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowjue nuUeMeHmsvl U NUSMEHMbL
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpouecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusiaue pa3nudHbIX (akTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGPUIUPYIOIIHE
OakTepuu, Kene300akTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTepun. 3HAUEHUE XEMOCHHTE3a.

AnaspoOHble opranu3Mbl. Bunbsl Opoxenus. [IpoaykTel OpoXeHHS M MX HCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH W BO30yIUTENH
Oose3Hei.

AspobHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro oobmena. I[loAroToBuUTenbHBIA 3Tal.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHUe, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUH B Mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciautenbHoe (GochopHIMpoBaHHE.
Ounepeus membpannozo epaouenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunmasel. llpeuMyiiectBa a’poOHOrO MmyTH OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrETHIESCKOTO 0OOMEHa.

JleMoOHCTpaL U

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «DHEPreTHYECKU OoOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE JIJIsl IPUTOTOBJIEHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPETapaToB.

Jladboparopnasi pabGora «/3yueHrne KaTaTUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaasbl)y.

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOIO pacUICIUICHUs MepoKCcHaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

Jladoparopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCMHTE3A U XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacieacrBenHass HHOPMANKA M peajn3anus eé B KJIeTKe

Peakuuu matpudnoro cuuTe3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanusanus HaciencTBeHHOW HMH@opMmanuu. ['eHeTHdeckuil Koja, ero CBOWCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMK: KOMIUJIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocuuTese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoMa y IpoKapuoT U
9YKapHoT. Perynsauus akTUBHOCTH T€HOB y mpokapuoT. ['mmore3a omepona (P. XKakob, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHbIe (OPMBI )KU3HU U 0oONMratHele napazutel. CTpoeHHe MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETpPOBUPYCOB, OaktepuodaroB. Kuszuenmwiti yukn JIHK-codeparcawux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpanckpunyus, pesepmasa,
unmezpasa.



BupycHbie 3a0oneBaHusi uenoBeka, KHBOTHBIX, pactenmit. CIINJ], COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungpopmamura: unmeepayust u anaiusz dorvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux OamHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobvt 00cmasKu 1eKapcms.

JleMoOHCTpaL U

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKUi.

Tabmumplr w  cxembl: «buocuHTes Oenka», «['eHeTmUeckuit Koa», «BuUpyCH,
«baxrepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. Z/KM3HEeHHBIH LUK KIETKH

Knerounslii nuki, ero mepuoisl U perymauus. Murepdpaza u murto3. OcoOGeHHOCTH
MPOIIECCOB, mpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYSCKU
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IMEPUOJIbI
uHTephasbl.

Marpuunbii  cunre3 JHK — permkanus. Ilpunnuner  peruukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTHUIAPAUICIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBIM HAa0Op KJIETKH — KapuOTUN. J{MIUIOMAHBIA M TarulOMIHBIA HaOOPBI XPOMOCOM.
["'omonornynbie XxpoMocombl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetku — muto3. CTaguu MUTO3a U MPOUCXOJANIME B HUX Mpolecchl. THIMbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHEe MUTO3a.

Perynsuus Murornueckoro uukia kietkd. [Ilporpammupyemas kiertouHas rubenp —
arornTo3.

Knetounoe siapo, XxpoMocombl, GYHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbvl npoaugepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuvecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpan U

Tabmuubl u cxembl: «OKU3HEHHBIM LUK KIeTKW», «MuTO3», «CTpoeHHE XPOMOCOM,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KJIETKax KOpelIka
TyKay.

JlabopaTopnasi padora «l3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTopnas padora «HaGmoneHne MuTO3a B KIETKaX KOHUMKA KOpellKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEACSATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeH, OJHOKJIETOYHbIE IPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Apyrue nNpoTHcThl. KogonuansHble
OpraHU3MBlI.

B3auMocCBA3p 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OPraHbl MU CUCTEMBI OPIaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuil. Tunbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeNbHas, IOKPOBHAs,
NpOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKUIMH M pacroIOKEeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YeloBeKa. THIbI JKUBOTHBIX TKaHEW: AMNHUTEIUANIbHAS,
COCJMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTPOEHUSs, (QYHKIHUH U PaCIONOKEHHS
TKaHEW B OopraHax »KMBOTHBIX U U€JIOBEKa.

Opranbl. BereraTuBHble ¥ reHepaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPraHOB.



Onopa Tena opranusmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckeneT. CTpOeHNE U TUIIBI COEIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKeHHE OJHOKJIETOYHBIX OpraHu3MoB: aMEOOHIHOE,
JKI'YTUKOBOE€, PECHUYHOE. /[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUMN: TPONHU3MbI M HACTHM.
JIBI>KeHNEe MHOTOKJIETOYHBIX dKHBOTHBIX M YEJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBILIIBI U UX paboTa.

IIutanue opranu3zmos. [lormomienure BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIIETOYHOE IMILEBApECHHUE.
[TuTanne NMO3BOHOYHBIX KUBOTHBIX. OTHEnbl NMUIIEBApUTENbHOrO Tpakra. [luimeBapurenabHbie
»kenesbl. [IuieBapurenpHas cucremMa 4yenoBeka.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBOTHBIX. uddy3us ra3oB yepe3
NOBEpPXHOCTh KieTku. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTH. JKaOepHoe M J€roynoe
JpIXaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTPOCHHMs JETKUX I103BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHas cucTeMa 4YeloBeka. MexaHus3m
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTaOIUX. Perynsauus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BelleCTB y OPraHU3MOB. T[paHCHOPTHBIE CUCTEMBI pacTeHui. TpaHcnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opraHbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpaIleHus.  DBOJIOLMOHHBIE  YCIOKHEHHMSI  CTPOCHHS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranu3moB. Beigenenue y pacreHuil. BplueneHue 'y  KMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbel BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThI OPTaHOB BblJeNeHUsA. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
W BBIICTUTEIBHOM CUCTEMaMU. BplneneHue y MO3BOHOYHBIX XUBOTHBIX M 4YesoBeka. [loukwm.
Crpoenne u pyHKunoHupoBanue HeppoHa. OO6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUIINX. 3alIUTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nmacCUBHOM U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3al[UTa OpraHu3Ma
or Oone3Hedl. MMMmyHHas cucrema uenoBeka. KileTOUHBI U TyMOpanbHBIi HUMMYHHUTET.
Bpoxnénublii ©  npHOOpPETEHHBIM  crienupUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuert, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M peryisinuss 'y OpraHu3MoB. PasgpakmMocTe y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3napaxumMocTs M peryisinus y pacreHuil. PocTroBele BemiecTBa M HX
3HAYCHHUE.

HepBHas cucrema u pediiekropHasi perynsduus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediexkc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'yMopasibHast peryisivss W SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4YenoBeka. JKemesbl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBue TrOpMOHOB. B3anMOCBSI3b HEPBHOW H
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoHCTpan U

IToptper: U. I1. ITaBnos.

Tabmumpl U cxembl: «OTHOKIETOYHBIE BOJIOPOCTNY», «MHOTOKIETOUYHBIE BOJOPOCIN,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CuUCTEMBI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHEe HaceKoMbIX», «TKaHuM pacTeHHi»,
«KopneBbie cucrempl», «Ctpoenue crednss», «CTpoeHHe IUCTOBOM miacTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener dyenoBekay, «lIumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,



«/IpixaTenbHasg  cucreMa», «HepBHas cucrema», «Koxa», «MbplleyHas CcUCTEMay,
«BpiaenurenbHas cucreMa», «DHIOKpPUHHAs cucTeMay, «CTpoeHne MblLb», «MIMMyHUTETY,
«Kumeunononoctusle», «CxeMa NUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHE THIPb», «CTpoeHHE IuIaHapun», «BHyTpeHHEEe CTpOCHHE A0XKAEBOIO
yepBsi», «HepBHast cucrema pwi6», «HepBHast cucrema nsarymkw», «HepBHas cucrema
npecMbikaromuxcs», «HepBHast cucrema nrtuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepBHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKpOINpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIUN OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue Uil JIEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOI'O IMTAaHUS pacTEHH,
pacuierieHus Kpaxmaina M OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS
JEMOHCTpPALIMK OIBITOB IO U3MEPEHMIO KU3HEHHOM EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEeJIbHbIX
JBUKCHHM, MOJIEIIU T'OJIOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

JlaboparopHas padora «/3yueHne TKaHel )KUBOTHBIX.

Jladoparopnasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3MHoOkeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OpraHU3MOB: Oecrionoe (BKIII0Yasi BEreTaTUBHOE) U 10JI0Boe. Bubl
6ecI0J10ro pa3sMHOKEHUS: IOYKOBAaHUE, CHOPYIISIIUS, (parMeHTalMsl, KIOHUPOBaHHE.

[TonnoBoe paszmHoxenue. IlonoBele kieTku, uian ramersl. Meio3. Cragun Meiio3a.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronornueckuii ¢MbICI MeHO3a U IIOJIOBOIO
npouecca. Meno3s 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpenzaponpiieBoe  pasButue. l'ameroreHe3 y JkMBOTHBIX. IlosoBele  Kenessl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omio10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasuvlx npobaiem smopuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). JpobineHue.
Tunsl apobnenus. /Jemepmunuposannoe u neoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU OpOOJIEHUST MIIEKONUTAIOMIMUX. 3apOJIbIIIEBbIE JMCTKH (TaCTPYJISALINS).
3aknajKka OpPraHoOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiIMsSHUE YacTel
pasBUBAIOIIErocs 3apojpliia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BiusHune Ha
AMOpPHOHATILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbll nepuon. IlpsmMoe u Hempsimoe
pasBuTHe. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
buonorunueckoe 3HaueHHE MPSAMOrO U HENMPSMOIO Pa3BUTHSA, UX PAaCIPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. MDaKTOpHl PEryjslMM pocTa KHUBOTHBIX U ueioBeka. Cranuu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxxenne u pasputue pacrenuil. ['amerodur m crnopodur. Meiio3 B >KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUH.
Om1og0TBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. JIBOWHOE OIJIOIOTBOPEHHE Y
I[BETKOBBIX pacTeHnid. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsILiiN OHTOT'€HE3a Y PACTEHUI U JKUBOTHBIX.

JleMoOHCTpaLun

[Toptpetsr: C. I'. HaBamun, X. llInemasn.



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHHUE», « THUIbI 6€CrOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHANbDY, «Pa3MHOXKEeHUE »HBIJIEHB», «Pa3MHOXKEHHE THUAPBIY,
«Meio3y, «Xpomocombl», «l'amerorenesy», «CTpoeHHe SHULEKIECTKH M CIIEpMaTO30Ma»,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOToO
Kykan, «Passutue capaHum», «Pa3BuTue IArymKu», «/BOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHuii», «CTpoeHHEe CeMsH OJHOAOJIbHBIX M JIBYAOJbHBIX pacTeHUi», «KM3HEHHBIM LMKII
MOpPCKOM  KamycTbl», <«JKW3HEHHBII LHUKI MXa», <OKHW3HEHHBII LUK NanopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMATO30U 0B,
Mozelb «L{uKIT pa3BUTHS JIATYILIKU Y.

JlaGoparopnass pabGora «/3yueHue CTpOEHHsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIIEH MTO3BOHOYHBIX
YKUBOTHBIX.

JlaGoparopnas padora «CTpoeHHE OPTraHOB PA3MHOKEHUS BBICIIIUX PACTCHUIN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

HcTtopusi cTaHOBJICHHUS W pPa3BUTHsS T'eHETUKH Kak Hayku. PabGotel I. Menpens, I'. ne
®pusa, T. Moprana. Ponb oreyecTBEeHHbIX Y4Y€HBIX B pa3BuUTHUM reHeTtuku. Paborer H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
TeHbl, aJbTEPHATUBHbIC MPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, THOPUABI, TeHOTHIN, (QeHorur. OCHOBHBIE METOIBI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! 1 cxeMbl: «MeToIbI TeHETUKIY, «CXEMBbI CKPEITBAHUS.

Jla6opaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
rubpuaoB mnepBoro nokoneHus. [IpaBuno momuHupoBanus. Bropoit 3akoH MeHnzens — 3aKoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJJOBAHMUS.
Pacmenienue npu3HakoB Py HEMTOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOIO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHNUS MEX 1y TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAEICHUS Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. [eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOMKECTBEHHOE IEMCTBHE TIE€HA.
MHoOXeCTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeayuleNbHbIX T'€HOB. KoOMIJIEeMEHTapHOCTb.
Onwucra3s. [Tonmnmepns.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS pPACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(GU3HONOTHYECKUX TPOIECCOB, TIOBENCHHWS W KOTHUTUBHBIX (yHKIMiA. ['eHeTnyeckue
MEXaHM3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMMOJCHCTBHUS «XO3SMH — TMApPa3UT» U «XO3SIHMH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIIETOK M OPraHU3MOB.



JleMoHCTpaL MU

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

Tabmumpl u cxemsl: «IlepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«AHanusupymoniee ckpemuBanue», «HenonHoe qomuHupoBanuey, «ClerieHHOe Haclel0BaHue
MPHU3HAKOB y Apo30huiby, «[ eHeTnka nonay, «Kapuotun yenosekay, «Kapuotum apo30huis,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENU3M», «B3anMo1eiicTBUE T€HOBY.

OOGopynoBaHue: MOJIETb IS IEMOHCTPAIIMK 3aKOHOB €IUHOO0Opa3us THOpHUIOB TEPBOTO
MOKOJICHUSI M pacUICIJICHUs] MPU3HAKOB, MOJIENb JJIsI JEMOHCTPAIMM 3aKOHA HE3aBHUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIb JJIsl IEMOHCTPAlMU CUEIUICHHOTO HACJIEI0BAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/po3zodunar.

IIpakTuyeckass padora «/3ydeHne pe3yIbTaTOB MOHOTHOPHIAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas pa6ora «V3ydeHue pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHHS Y
JPO30(HITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMopeiicTBue TreHoTHIIa U cpeapl npu GopmupoBaHuu (eHorumna. M3MEeHUYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE TpPU3HAKU. Buabl HU3MEHYMBOCTU:
HEHACJICICTBCHHAs M HACJICACTBEHHAS.

MonudukaronHas ¥3MEHYUBOCTh. Poib cpensl B (hopMupOBaHUHM MOIU(DHUKAIIMOHHOM
n3MeHunBoCcTH. Hopma peakiuu npusHaka. BapuwarnuoHHbId psa v BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHON N3MEHUHNBOCTH.

I'eHoTunnueckas W3MEHUMBOCTH. CBONMCTBA TIE€HOTUIIMYCCKONH M3MCHUMBOCTH. BHIbI
TCHOTUITUNYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KoMmOnHaTHBHas M3MEHUYMBOCTh. MeH03 M MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
U3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JJaHUN T€HETHYECKOTO Pa3HOOOpa3us
B IIpEeJIeNIax OJHOTO BHUJIA.

MyTanuroHHass HW3MEHYMBOCTb. BuJbl MyTalMil: T€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHbIE MYyTallUM. SIOepHbIE M IIUTOILIA3MaTHYECKUE MYTalUU.
Comaruueckne W MoOJOBble MyTaluud. [IpUUMHBI BO3HUKHOBEHHMS MyTalnuil. MyrareHel U HUX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTHYECKHX
psanoB B HacneictBeHHoW wuzMeHunBoctu (H.M. BaBunoB). BaesnepHas HW3MEHUHMBOCTH U
HACJIEJCTBEHHOCT.

Onueenemuxa U 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuu U
UBMEHYUBOCMU (YeHOMUNUUECKUX NPUSHAKOB V) OP2AHUZMOS.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuiel U cxembl: «Buasl uW3MeHUHMBOCTHY, «MoauduKalMoHHAs W3MEHUYHUBOCTbHY,
«KomMmOunHnaTnBHas U3MEHYUBOCTD, «Meio3, «O110A0TBOPEHHUEY, «I'eHeTHUECKHE
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble W repOapHbIe JK3eMIUISIPHl KOMHATHBIX PACTeHHM, PHCYHKHU
(ororpadun) )KUBOTHBIX C PA3TMYHBIMU BUJAMHU U3MEHUYUBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAITMOHHON
M3MEHYUBOCTH. [TocTpoeHnEe BapUAIIMOHHOTO PSAJIa M BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eHeTHKA YejIOBEKA

Kapuotun uenmoBeka. MexayHapoaHas MporpaMma HCCIEJOBaHHUS T€HOMa YeJlOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IMTOTCHETHICCKUN,
MONYJISLUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-TeHeTnueckuil. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ nmoMouipro [11P-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeIOBEKa.
bonesnn ¢ HacneACTBEHHOW MPEApPaCIONOKEHHOCThI0. 3HAUYEHWE MEIUIIMHCKONW TEHETHKH B



MPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYenoBeKa. MeauKo-TeHEeTUIeCKOoe
KOHCYIbTHpOBaHHE. CTBONOBBIC KIETKU. [IOHATHE «T€HETHUECKOTO Ipy3a». DTHUECKUE aCIEKThI
HCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKAa K (PU3UUYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKA K ITaTOJIOTUSM.

JdemMoHcTpauMu

Tabmunpr u cxembl: «Kapuotun venoBeka», «MeTOIpl M3y4EHUS] T€HETUKH YEJIOBEKa»,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JoMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecTukanuu. Ydyenue H. .
BasuiioBa o LleHTpax npoucxoxaeHns 1 MHOI000pa3us KyJbTypHBIX pacTeHui. Ponb cenexunn
B CO3JaHUM COPTOB pAacTeHUW U 1opoxa KUBOTHbIX. CopT, mopoda, ITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HaciueACTBEHHOM m3meHunBoctd H. M. BaBunosa, ero 3Hauenue s
CEJICKIIMOHHOM paboTHI.

MeTtopl ceneKiMoHHOM paboThl. MIcKycCTBEHHBIN O0TOOp: MacCOBbI U MHIUBUIYaTbHBIM.
Oranbl KOMOWHAIIMOHHON CeJIeKIuH. VICTbITaHue MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIN32
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJl CeNeKIHOHHOW paboTbl. PamuanuoHHBI U
XUMUYCCKH MyTarcHe3 KaK WCTOYHHK MYTalMid y KYJbTYPHBIX (OPM OpPraHu3MOB.
Hcnonp30BaHuEe TEHOMHOTO pPENAaKTUPOBAaHHMS © MeToAoB pekoMOmHaHTHBIX JIHK mms
MOJIYYEHUSI UCXOJITHOTO MaTepHalia Jisl CEJIEKIUU.

[Tonyuenune monumuonnoB. BHyTpuBuaoBas rubpuauzanus. bau3kopoacTBeHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelyBaHue, Wiu ayrOpuauHr. I'etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenune Oecruiogusi MEXBHAOBBIX THOpUAOB. JIOCTHXKEHHS CENEKIMU PACTeHHH U
JKUBOTHBIX. «3e1EéHAsl peGoNoOYUsLY.

CoxpaHeHHE U U3YYCHHE TC€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTCHHH W HX JUKUX
poauyel A co3aaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbICIO08bIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX Uoell U
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipl u cxeMbl: «L{eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTUYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbl CEleKIUun»,
«Otnanénnas rubpuanzamusy, «MyTareHes3».

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUW M MOPOJ JOMAIITHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUI».

Ikekypeusi «OCHOBHBIE METOJBI M JOCTHKEHUS CENIEKIIMU PACTCHH W JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X03SICTBO, B Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0rHsI U CHHTeTHYeCKasi 0Mo10rus

OOBEKTHI, HCTHOJb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJBTYPHI,
MUKpPOOPTraHU3MbI, HMX XapakTepucTUKa. TpaauluoHHas OWOTEXHOJOrus: XjeOoreueHue,



NOJIy4YeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonornueckuit cuute3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TexHOonoruil. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3anne TEXHONOTMM M MHCTPYMEHTOB  IICJICHANPABICHHOTO  HM3MEHEHUS U
KOHCTPYMPOBAHUS TEHOMOB C LIENIBIO MTOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYAIOIIMECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kiterounass umHkeHepusa. MeToabl KylbTypbl KJIETOK U TKaHEH pPAaCTEHUH WU KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanuss U comartudeckuid smOpuoreHes. Vcmnosb3oBaHue
raluIOuIoB B CEINEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHuIX anmumen. Hcnonvzoseanue
MOHOKJIOHANIbHBIX U NONUKIOHATIbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OILUIOJJOTBOPEHUE.
PexoHCTpyKIMS SHMLEKIETOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK sAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U I'eHHas uHkeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHUPOBAHHUE
pekomOunantHbix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)KEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOIeMbl T'€HHOU
WUHXCHEPUU.

Menmununckue 6uorexnosoruu. [loctrenomuas mudposas meauiuHa. [TIP-nuarnocTuka.
MeTaboI0MHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIM3 MIPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuouH)xeHepusi A pa3paboTKu  (PyHIAMEHTaJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOI'HH,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa M
ckaddonarHTa U PeIIeHNU 33a]a9 ePCOHATN3UPOBAHHON METUIHEI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MOB (yHKuuoHnupoBanus PHK-
COJIepKAlMX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIacHbIe 3a00J1€BaHMs YeJIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuubet u  cxemel: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKeKkypeust «buoTexXHOIOrNs — BayKHEHIIas MpOU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KUIIACC

Tema 1. 3apo:xaenne u pa3sBUTHE IBOJIONMOHHBIX NPEICTABJICHUH B 0H010THH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiky BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.

JBuwxymue cuiael 2Boronuu BuAoB no Y. JlapBuHy (BBICOKas HHTEHCHUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEJCTBEHHAs HM3MEHYUBOCTh, OOppOa 3a CyIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunrerndeckoid Teopuu 3Bosounu (CTI). HeliTpanbHas Teopus HBOJIOLUH.
CoBpemeHHas IBOJIIOIMOHHAs Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTUHBI MUDA.

JleMoOHCTpan U

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kioswe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, [Ix. Xonaeitn, J. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoid npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMuUpoBaHHs MNPUCHOCOONIEHUH Yy pacTeHHd u
#KUBOTHBIX (110 Jlamapky)», «Kapta-cxema mapuipyra nyremectsus Y. lapsuna», «Haxonku Y.



HapBuna», «@Popmbl 60pbOBl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KYJIBTYpPHBIX (hopM KamycThl», «I1opojabl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHS ABMXKYIIUX CHJ JIBOJIOIUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOPUU SBOJTIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3yabTaThl

[Tonmynsiuust Kak B3JeMEHTapHas eAuHMLAa H3BOOLMU. COBpEMEHHBIE METOJbl OLIEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHo(oH/1a MOMYIISIMY KaK
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapnau, B.
Baitn6epra.

OnemenTapHble  (HaKTOPHI (IBMDKYIIME CHIIBI) ABOJIONMH. MyTAIlMOHHBINA IpOIEce.
KombOunaruBHass u3mMeHUHMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
YacTOT ajuiesie B momyisnusax. O(dekT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o pazHooobpaszus: npudunsl u cireocmeus. Illpossnenue >¢pgexma
Opeugha cenoe 6 Oonvwux u maneix nonyaayusx. Murpanun. M307sM0Ms  TOMYISIIHN:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Bojtouud. POpMbBI €CTECTBEHHOIO
oTOOpa: IBMXKYLIUH, CTaOWIM3UPYIOUINH, paspeiBaromuii (qu3pyntuBHbIN). [loroBoit oTOop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MTOBECHUS )KUBOTHBIX.

[TprcnocoO0aeHHOCT, OpraHU3MOB KakK pe3yJibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
MPUCTIOCOOICHU y opraHu3MoB. ApomMopdo3bl U uaMoaAanTaiuu. [IpuMepsl nprucnocodieHui
y opranusmoB: Mopdonoruueckue, (U3MOIOTHUECKUe, OHOXMMHYECKHE, TMOBEICHUYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepuu u crpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MUKPOIBOIIOLMUHU.
Wzomsiiust — kimoueBoil  aktop BumooOpazoBanus. Ilytu u cmocoObl BuA00OpazoBaHUS:
ajonarpuieckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuanzanus). JJIuTeIbHOCTh 3BOIIOIIMOHHBIX IPOLIECCOB.

Mexanusmbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOO0pa3usl.

Ponp 3BONIONMOHHON OuojorMM B pa3paboTKe HAayyHBIX METOJOB COXpAaHEHHUs
6uopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U HMX X03sieB. MexaHU3MbI
(bopMHUPOBaHMS YCTOMYHMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl 1 cxembl: «MyTallMOHHAsS U3MEHUYHUBOCTbY, «llomynsMoHHas CTPYKTYpa BUIa,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBWKyIiwe CHIIBI  DBOJIIOIUN,
«OKosoruyecKas HM30JSLMS MOMYJSIUM ceBaHCKOM Qopenn», «l'eorpapuyeckas H30JIALUSL
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI Jaypckoi», «llomynsiunoHHble BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «OKuBspie HCKOIIaeMBIEe»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObt
BUJ000pazoBanus», «l'eorpapmyeckoe BHuI00Opa3oBaHME TpEX BUIOB  JIAHABIIICH,
«OKosornyeckoe BUI000pa3oBaHKE BHUAOB cHUHHUL, «[lonummounsl pacteHuit», «KamycTHo-
peleuHblii THOPUI.

ObopynoBanue: repdbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3BEeper C
pUMepaMHu pa3jMyYHbIX MPUCIOCOOJIEHUH, Yydesla MTHUIl M 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINXCS PA3TUIHBIMH CTIOCOOaMHU.

JlaGopaTopHas paGoTa «BrIsgBIeHIEe H3MEHUYUBOCTH y 0COOEH OJJHOTO BHIa».

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB U HUX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOPGHOIOTHIECKOMY KPUTEPHIOY.



Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBorouy. [lageoHTonornyeckne METOAbl N3Y4EHHSI BOTIOLHH.
[Tepexonubie popMbl U PUIOrEeHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus dBomronuu. CpaBHeHue ¢uopsl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHEe METObl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOIE€HE3a M TOSBJICHUS SBOJIOLIUOHHBIX HOBLIECTB.
I'omonornyHele U aHANIOrMYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
TreHEeTHYeCKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKHe METOAbl HM3YYCHHS  HBOJIOIHH.
['omonoruynsie reHsl. COBPEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (TMpaBWiIa) JBOMONUH. [lpunyun  cmeuvl  yHKYUIL.
HeoOpaTtumocTs 3Bosonnu. AnantusHas paauanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLIUU.

JleMoOHCTpaL U

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmuupl U cxembl: «OUITOTEHETHYSCKUN P JIOMIAJAN», «APXEONTEPHUKCY, «3BEPO3yObIe
auepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukrThl», «HawampHble CTaguu 3MOPHOHATBHOTO
pa3BUTHUSL  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE U  aHAJIOIMYHBIE  OpraHbl»,
«PynumeHTBl», «ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI YeloBeKa M IUMMaH3e», «[ aBHbIE
HalpaBJICHUs 3BOITIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJICKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxieHue U pa3BUTHE )KU3HU Ha 3emJie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHayuHble TpPEICTABICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['umore3a MOCTOSIHHOIO
camMo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TponcxosxaeHune KU3HU U acTPOOHOJIOTHSL.

OcHoBHbIE ATanbl HeOpraHuueckoi »Bosonuu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTndeckas
runoteza I'. Ménmnepa. Pubosumbr (T. Yekx) u rumoreza «vupa PHK» V. T'unbGepra.
®opmupoBaHue MeMOpaH ¥ BO3SHUKHOBEHHUE IPOTOKJIETKH.

Hctopuss 3emnum u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTATKH.
['eoxponosorust u e€ Meroasl. OTHOcUTenbHass M aOCOMIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoOrMueckast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanbHble sTanbl oprannyeckoil sBomtonuu. [losiBieHre U 3BONIONUS MEPBBIX KIIETOK.
Opomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMEeHHble MHKpPOOHBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coodmiectB. Ctpomaronutsl. IlpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOKACHHE BHPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tambl HBOJIIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(do3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUN M 3aBOCBAHWE HMHU CYIIW.
CemeHnHble pacTeHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tamlbl 3BONIONMU >KUBOTHOrO Mupa. OCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOopoBbIE
JKUBOTHBIE. JKU3Hb B BOJE. DBOJIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuii U penTHIINA.



[TpoucxoxxaeHne MIEKOMUTAIOMUX M nTHL. llpuHimn kmoueBoro apomopdosza. OcBoeHue
0ECII03BOHOYHBIMH H TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 1O ApaM U MEPUOIAM: apXeH, MPOTEPO30H, MAIC030i, ME30301,
KaitHO30M. OOImIas XapakTEepUCTHKAa KIUMaTa M TeOJIOTMYeCKHX TporeccoB. [losBnenune u
paclBET XapaKTEpHbIX OPraHU3MOB. YTJI€00pa30BaHUE: €0 YCJIOBMSI M BIUSHUE Ha Ta30BbIN
cocTtaB aTMoc(hephl.

MaccoBble BbIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U cienctsus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN 3KOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
COXpaHEeHHs OMopa3zHOoO0Opa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBI KiIaccu(UKaUN OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPIraHU3MOB.

JdemoHcTpauMu

[Hoptpersr: @. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. Y. Onapun, J[x.
Xonpeitn, I'. Mémnep, C. Musnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. IlacTepa mo u3ydeHuro
caMoO3apokJIeHusl ku3Hmw», «Cxema onbita C. Musnepa, I'. FOpu», «Otanbsl HeOpraHUYECKOM
3BOIIOLUNY, «l'eoxpoHosiornueckas mkana», «HaudanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema o00pa3oBaHHs DJYKapHOT MyTéM cuMOMOreHe3a», «CucTeMa 3>KUBOM MPHUPOIBI»,
«Ctpoenue  Bupyca», «Apomopho3bl  pacTeHuil», «PuHHOPUTB), «OIHOKIETOUYHbIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHn», «Mxu», «llanoporHukm», «l onoceMeHHbIe
pacteHus», «Opranbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUA >KUBOTHOTO MHpPay,
«ApoMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llnockue dYepBu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOIHEICY, «IpecMmbikaromuecs», «lITunen,
«Munekonutatroue», «Pa3Butue IKM3HM B apxeWckoll spey», «Pa3BuTHe IKHU3HU B
MPOTEPO30MCKON 3pey, «Pa3BuTue KU3HM B NaANEO30UCKON 3pe», «Pa3Butue Xu3HU B
Me3030MCKOil 3pe», «Pa3BuThe KU3HM B KailHO30HCKOH »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPaA».

O6opynoBanue: repOapuu pacTeHUH pPa3IUYHBIX OTIEIOB, KOJJIEKIHWH HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM HIJTIOKOXKHMX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
HCKOIIAeMBbIX, MYJIS)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnasa JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu 1o
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OpPraHUYeCKUX COeIMHEHHUH B IEPBUYHOM aTMOchepe.

Jladboparopnasi pabora «/3ydyeHne M ONUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTpONOIOrUU. MeTOo bl AHTPOIOJIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O NMPOMCXOKIEHUM YEIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TOJIOXKEHHE 4YeJIoBeKa.
CBuzeTenbCcTBa CXOJACTBA UENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorndeckue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMHUYECKHEe, ToBeAeHYeckre. OTIWYMS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HHM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTopel)  aHTPONOreHe3a:  OWOJIIOTUYECKHE,  COIMANIbHEIE.
CooTHolleHre OMOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTCHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYIIBI)
W paHHUE TIOHTUJIBI — OOIIKE TPEIKN YEIIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —



JBYHOTHE IpeKH JiroAcu. UenoBek ymenbld, NEepBble U3TOTOBJICHUs Opyauil Tpyaa. Uenosek
NPSIMOXOJISAIINI M TIEPBBIN BBIXOJ Jtofel 3a mpenensl Adpuku. YenoBek reiinenbOeprekuii —
001Inii MPeIOK HEeaHAEPTATHLCKOTO YEJIOBEKA U YeIOBEKa pa3yMHOT0. UenoBeK HeaH1epTalbCKUN
Kak BUJ JIIOJICA XOJIOJHOTO KiauMara. YernoBeK pa3yMHbIH COBPEMEHHOIO THIMA, JECHUCOBCKHUIA
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenerrka u najieoreHOMUKa.

OBOJIIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUAX 4YEJIOBEKA.
Myranuonsslit porecc U noaumMophusm. [lomynsioHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«a(dexT ocHoBaTENA» B MOMYISALIUAX COBPEMEHHOT'O YETIOBEKA.

UYenoseueckue pacol. [lonstue o pace. bonbiume packl: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHAsl (PKBAaTOpUAJIbHASI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH pPAacCceleHWs 4YeloBeKa IO I[uiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucmocoOjeHHOCTh, uenoBeKa K  Pa3HbIM  YCIOBUSIM
OKpyKaromien cpensl. Bausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexaucuuruinHapaple  MeToAbl B (u3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUU.
buoconuanpHble  HMCClieqOBaHUSA  NpPUPOJbI  uejoBeka.  MccinegoBaHue — KO3BONIOLUHU
OMOJOrNYECKOro U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuet uw  cxembl: «MeToasl  aHTPOMONOTUMY», «[ ONIOBHOM MO3r  4eJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKeNeT 4elloBeKa M CKeJeT MHMMIIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aQHTPONOreHe3a», «IJBOJIOLIUOHHOE [JPEBO UEIOBEKa,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUI 4eI0BEK»
«Heanpepransupl», «KpoMmanboHb», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPEeMETOB MaTEPUAIbHON KYJIbTYpbl IPEIKOB
yejoBeKa, penpoaykuuu (Qpororpaduu) KapTuH ¢ MHQOIOrHYeCKMMH U OuOIeHcKUMU
CIOKETaMH ITPOUCXOXKJCHUS YeoBeka, (poTorpaduu HaXOA0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEb Yeperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEH TOpca MPEIKOB YEIOBEKa.

JlaGopaTtopnas pabora «M3yueHne o0cCOOEHHOCTEH CTpPOEHMsI CKeJeTa 4YeJoBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3KOJOTHYECKUX aJaNTallUNA YeTOBEKay.

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOILIEHHMAX OPraHU3MOB H
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue U pa3BuTHe dKosnoruu B Tpynax A. I'ymbonpara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Mertoap! skonoruu. IloneBsie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HMPUPOIHbBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOTHMA. MOHUTOPUHT OKPYXKAOLIEH Cpesbl: JIOKAIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HaueHUE SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOIMYecKOe MHPOBO33pPEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMUECKON IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaLun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxemsbl: «Paznensl 3kog0run», «MeToabl 3KoIorun», «CxemMa MOHUTOPHHTA
OKPYKaIOIIEeH Cpeb».

JladopaTopnasi padora «/3yueHrne METOI0B YKOJIOTHIECKUX HCCIICTOBAHUI.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH uxX JeiictBua.  Kiaccudukarus
JKOJIOTUYECKHX  (pakTOpoB:  aOMOTHYECKHEe, OwWoThueckwe, aHTpomoreHHeie.  OOmue
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux (axtopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JInbux). TonepanTHOCTH. DBPHONOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue akropel. CBeT Kak 3Konorndeckuid paxrtop. JelcTBre pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. DKOJIOTMYECKHE TIPYIIbl PACTEHUH U >KUBOTHBIX 110
OTHOILEHHIO K cBeTy. CurHanbHas posb cBeTa. POTONEepHOAN3M.

Temmeparypa Kkak 3konorudyeckuii Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh kak skonoruueckuil ¢akrtop. IIpucnocoOnenus pacteHH K MOIAEPKaHUIO
BojHOro Oamanca. Kiaccudukauus pacteHuid mo oTHouleHuto K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBCHHAs, TIyOWHHAs
NOJINOYBEHHAs, BHYTpUOpraHu3MeHHas. DPU3MKO-XMMHUYECKME OCOOEHHOCTU cpel OOMTaHus
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K JKU3HU B pa3HbIX cpeliax.

buonorndeckue putmel. Buennue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJUYHbBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHUSAM YCIOBHUH KU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonarue o xu3HeHHOW (opme. JKuzHeHHBIE (OPMBI
pacTeHuil: nepeBbs, KYCTApHUKH, KYCTApHUYKHM, MHOTOJETHHE TpaBbl, OJHOJETHHUE TpPAaBBI.
KuzneHusle (GOpPMBI JKUBOTHBIX: THUAPOOMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnyeckne  ¢dakrtopel. Buapl OMOTHYECKMX  B3aWMOJICHCTBHH: KOHKYPEHIIHS,
XMUIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, kooneparnus, MyTyaau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEHUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTUYCCKHX B3aWMOJCUCTBUN JUISI CYIISCTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoHCTpan U

TabGnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOJIOTHUYECKHE
TPYIIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TeII0OKpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHbIE», «DU3NOJIOTUYECKUE aJanTalli >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe GOPMBI pacTeHU», «KHU3HEHHBIE (DOPMBI )KUBOTHBIXY,
«DKOCUCTEMa HIMPOKOIMCTBEHHOIO Jeca», «DKOocHcTeMa XBOMHOTO Jsecay, «llemu mutanusy,
«XumHnvectBoy, «Ilapazutusmy, «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

OOGopynoBanue: repbapuu pacTeHH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHEIIOOUBBIE W TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHusi, repOapuM U KOJUIEKIIMHM TEIJIOMIOOMBBIX, 3MMOCTOWKHX, MOPO30yCTOMUMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMXCS K Trurpodpuram,
KcepopuTaMm, Me30(pHuTaM, KOMHATHBIE DPACTEHHMs JaHHBIX TPYMI, KOJJIEKIUH KHUBOTHBIX,
o0OHuTAIOIMX B pasHbIX Cpeaax, repOapuu U KOJUIEKIIMU PAcTeHUH M KUBOTHBIX, 00JaJaI0LINX
yepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HM, repbapuu u
KOJUICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUH KHBOTHBIX,
YYaCTBYIOUIMX B Pa3IUYHBIX OMOTHYECKUX B3aMMOIECHCTBHSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BITUSIHHIO CBETa.

Jladoparopnasi paGora «BbIssBICHHE TMPHUCITOCOOJICHUNH OPraHU3MOB K  BIIMSIHHIO
TEMIEPATYPbI».

JlaGopaTtopnas padora «AHaToMHYeCKHME€ OCOOCHHOCTH pAcTeHUl U3 pPa3HBIX MECT
OoOUTaHUY.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS M



DKONOTUYECKUE XapaKTePUCTUKH MOmyisinun. [lomynsnus kak OHoNornyeckas CHUcTeMa.
Ponp HeomHOpOmHOCTH cpenbl, GU3MUYECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTHH BHUIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpbI MOMyJisiiiuii. OCHOBHBIE TOKA3aTEH MOMYISINH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas W TOJOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALUSL.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa YHUCIEHHOCTH MOmyssiuu. JuHamuka
NOMYJSIUK U e€ perynauus. buotnueckuii noreHuan nonyasuuu. MoeanupoBaHue JUHAMUKA
nomynsiiud. KpuBble pocta YuCIeHHOCTH momynsiuuu. Kpuble BbDKHMBaHMs. Perymsmus
YHUCICHHOCTU TOMYJALUNA: poiib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCSAIIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[TonsitTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJEb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loteHnumanbHas u
pean30BaHHasl HUILIH.

Bun kak cucrema nomymsuuil. Apeansl BUAOB. Buibl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKNE SKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS U MUTpAlMil JKUBOTHBIX. buolornyeckue WHBA3UU
qyKEPOJHBIX BUJIOB.

JleMoOHCTpaL U

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU monyasuny, «lIpoctpancTBennas
CTpYyKTypa mnomyisiinun», «Bo3pacTHeie mnupamMuabl mnomynsauun», «CKOpOCTh 3aceleHust
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojnens skonmornueckord Humm Jlx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOnenust ceMsH pacCTeHUN K PaCCENCHUIO».

Tema 9. Jkos10rus cood1EeCTB. IKOJOTHYeCKHE CHCTEMBI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHM3MamH B
OuoreHose.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpraHM3MOB B JKOCUCTEME: NPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue 00ku 3kocucteM. [1ouBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrH4eCKUe MUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo s¢ghgexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPIUM U  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMHU. YCTOWUYMBOCTb OPIraHU3MOB, TMONYJISAIUNA W DKOCHUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPOMOTEHHBIX BO3JCUCTBUML.



Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toprper: A. JIx. Tencnu.

Tabmune! u cxeMmbl: «CTpyKTypa OHOLIEHO3a», «DKOCHUCTEMA IIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOro Jecay, «DyHKIMOHANbHBIE TPYMHIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 3Kkocucrteme», «llenmm mnuTaHus (macTOWINHAs, JSTPUTHAS)»,
«DKOJIOTHYECKas MHpaMUIa YHCeT», «IKOJIOTHUECKas MupamMuia OnoMacce», «IKOJIOTHUECKas
nupamuia sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccranoBieHue
Jeca mociie moxapa», «IKocUcTeMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U MOTOK
SHEpruu B arporienose», «I[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUM HACEKOMBIX, Yydesla NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTCHUM, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanue ypo0IKOCHCTEMBI».

JlabopaTopnasi pa6ora «/3ydyenue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHOreorneHo3 (B ayopaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII YT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha IMOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax 2J. 3tocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uocheps u e€ cocra. JKupoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OMOreoXMMHYECKHEe UKIBI (YIiiepo/ia, a30Ta). PUTMHUHOCTS siBIieHU# B 6uocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIEca,
BBICOKOTOphsi. Kinmar, pacTuTenbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HX PECypCHOro TMOTEHLUala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaL U

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaeposaa B nmpupoae», «Kpyrosopor kuciopona B npupoae», «KpyroBopor Boabl B IPUPOIEY,
«OcHoBHBIE OWOMBI cymmny, «Kiumarndeckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  secy, «llIupokonuctBennbit sec», «Ctenb», «CaBanHHay, «llycThiHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:KaouUias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXxpaHa IOYBEHHBIX peCcypcoB. MI3MeHeHune knumara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
HapKH.

OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO pa3BUTHUS YEIOBEUECTBA W MPHUPOAbl. ParroHnanbHOe
PUPOJIONOIL30BAaHUE M COXpaHEHHe OHOJoru4eckoro paszHooOpazus 3emnu. OOmue



3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJOTMYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCca
U €r0 BEPOSTHBIE TOCIIEACTBUS.

PazBuTHe METOOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnble uccredosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHO
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemyl, obecneuusarouue OOCMYn K UHGOPpMAYUU NO COCMOAHUIO OMOENbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUcmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxyus MOpCKUX u HA3EMHBIX IKOCUCTIEM.

JleMoOHCTpaL U

Tabmuubl u  cxembl: «3arps3HeHue atrMmocdepbl», «3arps3HeHUe THIPOCchephD»,
«3arpsisHeHne  TouBbl», «[lapHuKOBBIA 3 dekT», «Ocob0 oxpaHseMble MPHUPOTHBIC
TeppUTOpUN», «MOJIEIN YITPABISEMOTO MUPAY.

OGopynoBanue: Qororpaguu OXpaHSEMbIX pPACTEHUH U JKUBOTHBIX KpacHOU KHUTH
Poccniickoit denepanuu, KpacHoi KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIE.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHUS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAaMOOIPEAEIEHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJNIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIBHOCTH  L€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMHU  CHUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIBTYpHI,
cnocobHoCcmu cmagums UEIU U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOW M BOCIUTATEIBHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMHU POCCUHUCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMH B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HaHUS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHsI, Pa3BUTHS BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTH3MA U
YBa)XEGHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarolIen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacHIMpeHHe KU3HEHHOTO OMbITa U ONbITa JAEITEIBHOCTH B MPOLECCE pean3alid OCHOBHBIX
HAIPaBIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAXKIAHCKOM MO3UIMU  O0ydYaromlerocss Kak aKTUBHOIO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIBHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHrnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpeNeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHUE YYHUTHIBaTh B CBOMX JIEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3HBIMU yOEXKICHUSIMHU, KYIbTYPHBIMHA [IEHHOCTSIMH U COLUATHHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3aJla4, YBAXXUTEIHHOIO OTHOLIECHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:



c(OPMHPOBAHHOCTh POCCUICKOM IPa)KIaHCKOM NICHTUYHOCTH, MATPHUOTH3MA, YBAXKEHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHONM, ropaocTv 3a CBOW Kpai, CBOXO
PonuHy, cBOM SA3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Haponaa Poccuy;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMI0 M NaMATHUKAM IPUPOJBL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
Ouosiornu, NOHUMaHUs 3Ha4YCHHsI OMOJIOIMH B TIO3HAHUM 3aKOHOB IPUPOJIbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIECHHOCTEH POCCUICKOTO HAPOIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHNUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHbIE PEILEHUS, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHIO CEMbUM Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CEeMEWHOH XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

3CTETUYECKOE OTHOLICHHE K MUY, BKJIIOUYasl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

IIOHMMAaHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@XCHHMIO B Pa3HbIX BHJAX HMCKYCCTBA, CTPEMJICHHE INPOSIBIATH
KauyecTBa TBOPYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAJIBLHOTO 0JIAronoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HHU (3J0pOBOE MUTAHUE,
COOJIIO/IeHHEe TUTMEHUYECKUX MPaBMWJI M HOPM, cOalaHCUPOBAHHBIA PEXUM 3aHATUH U OTIbIXA,
perymsipHas (u3NYecKass AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HMHAWBUAYAJIBHOTO U KOJUIEKTUBHOIO O€30MacHOro
MIOBEJICHNUS B CUTYalUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAaHME MOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alKoroid,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TFOTOBHOCTb K aKTUBHOM JAESITEIbHOCTH TEXHOJIOIMUECKOM U COI[MaJIbHOM HalpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATEIBHOCTB;

UHTEpEC K PAa3IU4HbIM chepaM MpodhecCHOHAIBHONW NeATeNbHOCTH, YMEHHUE COBEPILATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
YKU3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYIbTYphl: MpUOOpETEeHHE OIbITa IIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPY>KAIOILEN CPE/IbI;



0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMYECKUX MPo0IeM U IMyTel UX PeLIeHHUs;

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble P U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pEIIeHUH MpoOsieM, CBS3aHHBIX C PalMOHAJIBHBIM IMPHPOJIONONIB30BaHHEM (COOIIOAEHNE
IIPaBWJI IIOBEIEHUS B IIPUPOJAE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIpPUATUE NIECHUCTBUM, INPUHOCIIIMX BpPEI OKPYKAlOLIEH INPUPOJHON cpene,
YMEHHUE MPOTrHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYphI, OIBITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS MMM B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JAMalore KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATEJIBCKON KYJIBTYPHI KaK CPEICTBA B3aUMOIECHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHUH Npo0eM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LIMBWIM3ALMU: OOECIIeUeHUs
HOBOI'O YPOBHS pa3BUTHs MEAMILMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pewarb pecypcHble IpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IOUCKA MyTeH BbIX0/a U3 TI00aIbHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIENAX MOBBILICHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJIydyaeMble 3HAHUS Ul aHaluM3a M OOBSCHEHUS SBICHUN
OKpPY’KAIOIIEr0o MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OMOJIOTHYECKHE 3HAHUS ISl peIIeHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J1eATeNIbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEphIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMHM 1O OHMOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI
MertamnpeMeTHbIe pe3ylbTaThl OCBOEGHHUS yueOHOro mpeamera «buonorusy BKIIOUYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHMS]  OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHONU KapTUHBI MUpa
U crienu(uKy METOJI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUS,
SBJICHHE, TpOIlecC, CHCTeMa, HAayuHbId (DaKkT, MPHUHLUIN, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,



TEOpHsl, UCCIeJ0OBaHKNe, HAOMIONEeHNe, U3MEPEHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIC), 00eCIeUnBaIOINe
dbopmupoBanre (HYHKIIMOHATBLHON TPAMOTHOCTH W COIMAIBHOM KOMIIETCHIIMH OOYYaIOIIUXCS;
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIE y4YeOHbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

B pesynbrare wu3yuyeHuss OHMOJOTMM Ha YpPOBHE CpelHEro ooOmero oOpa3oBaHUd Y
oOyuaromierocss OyayT copmupoBaHbl MO3HABATEIbHBIE YHUBEpCAJIbHbIE yueOHbIE NEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MertarnpeqMeTHbIE pPe3yJIbTaThl OCBOCHHS IMPOTPaMMBbl CpEeIHEro o0Iero oodpa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS (aHanu3a,
CHHTE3a, CpaBHEHHS, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTMYECKHX
MOHATHUH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH ITOHITHSMH );

OTpEeAeNATh LENH JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHXKEHHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE TOHITUSA s OOBsSCHEHHS (AKTOB W SIBICHUH KHUBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CPEICTBA ISl MIPEIICTABICHHS CYIIECTBEHHBIX CBS3EeH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OLIEHUBATh PUCKH MOCIEICTBUI 1A TETbHOCTH;

KOOPAMHUPOBATh W BBIIOJIHATH pPAabOTy B YCJIOBUSAX pPEaTbHOTO, BHUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIEA0BATEIBLCKIE N CTBHS:

BJIQ/IETh HAaBBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOM AESITEIbHOCTH, HABBIKAMU
pazpenieHusi mpo0aeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOHCKY METOJIOB
pelIeHHs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOAO0B IIO3HAHUS;

UCITOJIb30BaTh PA3UYHbIe BUJBI JCATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIpPETAINH, TPEOOPA30BAHUIO W MPUMEHEHHIO B YUEOHBIX CHUTYalHsIX, B TOM YHUCIIE TPU
CO3JIaHUH YUEOHBIX M COIMATBHBIX TIPOCKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BATENbHON MESITEIHLHOCTH W
YKU3HEHHBIX CHUTYaITUsX;



BBISBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3MpPOBaTh 3a7ady, BBIABUTATH
TUMOTe3y €€ peleHHs, HAaXOAWUTh AapryMEHTHl Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJE€ pELICHUS 3a7aud pe3yiabTaThbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIIECTBIISITh IEJICHAIIPABICHHBIN MMOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
npodeccuoHaNbHYIO Cpey;

yMETh IMEpPEHOCUTh 3HAHWS B I[IO3HABATEJbHYI0O U  MpaKTUYECKyl0  obsactu
KHU3HEIEATEIHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001aCTei;

BBIIBUTAaTh HOBBIC HJEH, IpEAjiaraTb OPUTHHAIIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
po0JIeMbl U 3a/1a4H, JOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOYHUKAX HH(pOpMamu (TEKCTe yd4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTUYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B HMHTepHeTe), aHAIM3UPOBATh WH(MOPMAIMIO Pa3IMYHBIX BHAOB U (GopM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dopMynHpoBaTh 3ampOCHl M MPHUMEHSATh Pa3IHMYHBIE METOABI INPH IOHCKE U O0TOOpe
Ouonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBITIOJIHEHUS YUEeOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJIB30BaHUA WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTABICHUS OHOIOTHYECKON
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYTOe);

UCIIONIb30BaTh HAy4YHBIN $3bIK B KauecTBE CpEACTBa HpH paboTe C OHOJOTHYECKOU
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYECKHe W MaTeMaTU4YeCKUe 3HAKH U CHUMBOJIBI,
dbopmynel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BIIQ/ICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHpOpMAIMH, HHDOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOuenmne:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BceX cdepax >KM3HHU, aKTHBHO y4acTBOBATh B JHUANIOre
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMoOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Ja4yd, YYWUTBIBATH HWHTEPECH U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YUaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHMs, NOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(QIIMKTHBIX CHTYalluH, YMETh CMATYATh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBUSA, MOHHUMATh HaMEpPEHUS
JPYTUX JIOAEH, MPOSIBIATh YBAXHUTEIHHOE OTHOILIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIONB30BAaHHEM SI3BIKOBBIX
CpPEICTB.

2) COBMECTHAS AeSITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaTbHOH pabOTHI MpH
peleHnn OMOJI0rHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH peLICHUH y4eOHOM 3aauu;



BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHMU30BBIBaTH M KOOPAWHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBHUM, PaclpenciATh PO C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOTO YYaCTHHKA KOMaH/bI B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpeJUiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
IPOSIBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M HUX pEUICHHUS B
KU3HEHHBIX M YUC€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBbIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX II0 OTHOIIEHUIO K >KMBOW INPUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYKaIOIIHNX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBbIE 33Jayl B 00pa30BATENbHOM JEATEIBHOCTH MU
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIeEMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHMUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOM PYIUIMH B Pa3HBIX 00JaCTIX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HAaBBIKAMU MTO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOIB30BaTh MPUEMBI pedieKkcun
JUISL OLIEHKU CUTYaI[H, BIOOpa BEPHOTO PEIICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHIKECHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJILTATOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

MPUHUMATH ce0sl, TOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJILTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeJIoBeKa.

MNPEAMETHBIE PE3YJIBTATHBI

[IpenmerHble pe3ynbTaThl OCBOEHUS cojepKaHHs ydeOHoro mpeamera «buonorus» Ha
yrIIyONnE€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yJaronmxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTUM HaydHble 3HaHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEpIpETalud W MpeoOpa3oBaHMIO 3HAHUM, BUIbI
NeSITeIbHOCTH 1O TOJyYEeHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a



TaK)K€ B PEAIbHBIX JKM3HEHHBIX cUTyalnusx. [IpeameTHbie pe3ynbTaTsl NpeICTaBICHbI 110 ToJaM
U3Y4EHHUS.

[IpeameTHBIE pE3yNbTaTBl OCBOEHUS ydeOHOTO mnpenmera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHUI O MeCTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBaHUN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHPOIBI M
pelieHruy TpobiieM palMoOHAIBHOTO MPUPOIOTIONb30BAHMS, O BKJIAZE POCCUMCKUX U 3apYOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOopas BKJIIOYAeT: OCHOBOIIOJIArarollue
OMOJOrMYECKHE TEPMHUHBI U TIOHATUS (JKU3Hb, KJIETKAa, OpraHu3M, MeTaboJiu3M, IOMEOcCTas,
CaMOpETyJISILIMSL, CaMOBOCIIPOU3BECHHUE, HACIIEICTBEHHOCTh, H3MEHUMBOCTb, POCT U PAa3BUTHE),
ouosornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencrBeHHocTn T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX pacTeHHUil), 3aKOHBI (€AUHOOOPa3Hsi MOTOMKOB
IIEPBOIO MMOKOJIEHMS], PAaCIIEIJICHHUs], YUCTOTHI FaMeT, HE3aBUCUMOro HaciaenoBanus . Mennens,
TOMOJIOTHUECKUX PSAIOB B HacleNCTBeHHOW wusMeHuynBoctd H. V. BaBuioa), mpuHIUIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHE OCHOBHBIMH METO/IaMH HAYYHOTO TO3HAHUS, MCIIOJB3YEMbIX B OMOJIOTHYECKHX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HA0II0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucje OakTepuii, rpubOB, pacTeHUIA,
YKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIOBEKA,
IIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpPraHU3Max pacTeHHUM, >KUBOTHBIX U
YeNoBeKa, OMOJOTHYECKUX MPOIIECCOB: OOMEHa BellecTB (MeTa0o0In3M), IPEBPAILEHUS] SHEPTUH,
Opo’keHUs, aBTOTPO(GHOr0 U TreTepoTpOoPHOro TUIOB MUTAHHS, (GOTOCHMHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMEeTOreHe3a, SMOPHOTreHe3a, IMOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
MHAMBUAYAJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAY OPTaHOMAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U UX (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMH OPraHOB Y
pacTeHMi, >KMBOTHBIX W 4YeJOBEKa M UX (QYHKIUSAMH, MEXIy CHCTEMaMHU OPraHoB U HX
GyHKIUAME, MEXAY JTanmaMu OoOMeHa BEIIeCTB, dTalaMH KIETOYHOTO IHMKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
¢deHoTUIOM U (pakTOpamMH cpebl OOUTaHMUS;

YMEHME BBISIBISITh OTIMYUTEIbHBIE NMPU3HAKU JKMBBIX CHUCTEM, B TOM YHCII€ PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

YMEHHME pelaTh OUOJIOTHYECKUE 3aJaud, BBISBIATH NPUUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXY HCCIEIyeMbIMH OHOJOTHYECKHMMH TIPOIleCCAMU U SIBIICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH MOJTYYEHHBIX PE3YNbTAaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, NPOBEPATH HUX HSKCHEPUMEHTAIBHBIMH CpPEACTBAMHU,
dbopMynupys 1eb UCCIIe0BaHMs, aHATM3UPOBAThH MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4EOHO-HMCCIIEOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH W
MEAMIIMHE, MPOBOJMMOM Ha 0a3e HIKOJIbHBIX HAy4YHBIX OOIIECTB, U MYOJWYHO MPEACTABIATH
MOJTy4YEHHBIC PE3yJbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;



YMEHHUE OLIEHUBATh D3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B 001acTH
OuoNoruu M MeIUIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBIEHHOE
U3MEHEHHE T€HOMA U CO3JJaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON AEATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJOTHH, BETEPUHAPUH, CEIBCKOTO X0341CTBA, MUIIEBOI
IPOMBIIIICHHOCTH, YIIyOJIATh TO3HABAaTENbHBIA HHTEPEC, HANpaBJICHHBIH Ha OCO3HAHHBIN
BbIOOp COOTBETCTBYIOIIEH Mpodeccu M HPOAOIDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsIX CPEAHEro NPOPECCHOHATIBHOIO U BBICLIET0 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBl MHpa, B IO3HAHHUU 3aKOHOB
HOPUPOJBl U PEIIEHUH HKOJOTHYECKUX IPOOJIeM 4YeloBEYeCTBa, a TAKXKE B PEIIEHUU BOIPOCOB
PaLMOHATIBHOTO TMPHPOJIONONB30BaHUs,, U B (OPMUPOBAHMM IICHHOCTHOTO OTHOIICHHS K
npupojie, oOMIECTBY, YEIOBEKY, O BKIIAJE POCCUUCKUX W 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pasBUTHE OMOJIOTUY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUM, KOTOpas BKJIIOYAET ONpPEIENICHUS U
NOHMMAaHHUE CYITHOCTH OCHOBOIOJAralomUX OWOJIOTHYECKUX TEPMHUHOB M TIOHSATHHA (BUI,
sKocucTema, Ouocdepa), Omonorumdeckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoitouuu), yueHus (A. H. CeBepuoBa — O myTsX M HalpaBIEHUSIX
sBostonnu, B.M. Bepranckoro — o 6mocdepe), 3akoHbI (reHeTHYeCKOro paBHOBecus Jx. Xapau
u B. BaiinGepra, 3apoasieBoro cxonactsa K. M. baspa), npaBuna (Munumyma lO. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUIOTE3bI (Tunore3a «mupa PHK» V. T'mnbepra);

yMEHHUE BIAJETh OCHOBHBIMH METOJaMHM HAy4yHOI'O I[I03HAHUSA, HCIOJIb3YEMbIMU B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M 3KOCUCTEM (OMNMCaHUE, H3MEpeHHe,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS U OLIEHKU aHTPONOIEHHBIX M3MEHEHUU B
PUPOJIE;

YMEHHUE BBIACTATh CYLUIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOIEOIICHO30B, IKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIEro, MABIKYIIETO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
AJJIONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBHKYIIUX CHII 3BOJIOLUU
Ha reHO(OH] MONYJSIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpelie OOUTaHus, YyepeloBaHUs
HaIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BEILIECTB U IIOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IPOLIECCAMU DSBOJIIOLMH, JABMKYILIUMU
CHWJIaMU aHTPOIIOTe€HEe3a, KOMIOHEHTAaMHU PAa3JINYHBIX 3KOCHCTEM M MPUCHOCOOIEHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTJIUYUTENbHBIE TPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUOB
K cpefe oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3eH
OpraHU3MOB B COOOIIECTBAX, aHTPOIIOI€HHBIX U3MEHEHUH B SKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U CpeZbl OOMTAaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMs] MHOrooOpasusi BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBa;

yYMEHHUE peliaTh OWOJIOTHYECKHE 33aJa4M, BBIBIATh MPUYUHHO-CIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMH OHOJIOTHYECKUMHU TPOLleCCAaMM U SIBJICHUSMH, J€JaTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJIHATH JJAOOpaTOpHbIE U MpaKTHYEeCKHe pabOThl, COONIIOATh MpaBHia MPHU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;



YMEHHE BBIIBUraTh THUIOTE3bI, MPOBEPATh HUX OSKCICPUMEHTAIBHBIMH CPEICTBAMHU,
bopMyHpys 1IeNTb UCCACIOBAHNS, aHATM3UPOBATH MOJYUCHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B YYEOHO-HMCCIIEIOBATEIHCKON padOTe MO OMOJOTUM, DKOJIOTHH W
MEIUIMHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, U MYyOJIMYHO MPEICTABISATH
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKUX KOHPEPEHIIUSX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUM O TMPOUCXOKIACHUM IKU3HU, YEIOBEKA U
YeJIOBEUECKUX pac, O MPUYMHAX, MOCICICTBHIX W CIOCO0axX MPEeIOTBpAICHHs TII00aTbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeCCHOHATBHON ICATEIIbHOCTH B
obrmacth  OWOJIOTHH, OKOJOTHH, MPUPOIOIOIB30BAHUS, MEIAWIMHBI, OWOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUU, CEIBCKOTO XO3SAWCTBA, IMHINEBON MPOMBIILICHHOCTH, YIIyOIsaTh
MIO3HABATENIBHBI WHTEPEC, HANpABICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npopeccud M TPOJOIDKEHUE OHMOJIOTMYECKOro 00pa3oBaHUsT B OPraHU3AIUSAX CPEIHETo
po(hecCHOHANTLHOTO | BBICIIET0 00pa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uu(poBbie
Ne n/m P Konrpoubusie IIpakTuueckue (mudpp )
NMPoOrpamMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 buonorns kax Hayka L https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 XK 2 1
WIBBIE CHOTCMBI ¥ Hx M3yHCHHC https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
b 2 :
3 HOTOTIA TIeTiH 05 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 X 1 1
HMHTACCKAT OpratH3atiiit IGIeTH 0 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
1 2
° CTpOCHHE i YHKLHH KICTK 8 https://m.edso0.ru/7f41c292
6 OOMeH BelecTB 1 MPEeBpaIICHUE YHEPTHH B 9 1 bubnmnorexa [JOK
KJIETKE https://m.edso00.ru/7f41c292
7 Hacnencreennas nnpopmanus u 9 05 bub6nuoreka [IOK
peanu3anus e€ B KJIIETKE ' https://m.edsoo.ru/7f41c292
. bubnuotexa [JOK
8 JKHSHEHHRII DMK KICTKH 0 1 1 https://m.edso00.ru/7f41c292
bubmuorexa [JOK
9 Crpoenuie U GyHKIUU OPraHU3MOB 17 1 1.5 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f41c292
11 I'enernka — Hayka 0 HaCIEACTBEHHOCTH U 5 05 bubnuorexa [IOK
W3MEHYMNBOCTH OPTraHU3MOB ' https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
12 1 1
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 0 https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 bubmmorexa LIOK

https://m.edsoo0.ru/7f41c292
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bu6mmoreka [IOK

14 T'enernia senopeka 3 0.5 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK

15 Cenek1usi OpraHu3MOB 4 1 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK

16 BrorexHoorus 1 cuHTeTUYECKAsA OMOJIOT U 4 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK

17 Pesepsroe spews 1 https://m.edsoo.ru/7f41¢c292

bubmuorexa [JOK
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 13

https://m.edsoo.ru/7f41c292
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11 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
3apoxACHUE U PA3BUTUE IBOIIOIMOHHBIX bubnmoreka [JOK
1 . 5 1
MPEJICTaBICHU B OMOJIOTUI https://m.edsoo.ru/7f41cc74
N bubmuoreka [JOK
2 Mukpo3Bostonus 1 €€ pe3yabTaThl 15 1 3 https://m.edsoo.ru/7f41cc74
.. bubnuorexa [JOK
3 MaxpooBoxiowt i € pesyIbTare! ! 1 https://m.edsoo.ru/7f41cc74
4 [IpoucxoxneHue u pa3BUTHE KU3HU HA 15 15 bubnuoreka [IOK
3emue ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
5) [IpoucxoxaeHue 4emoBeKka — aHTPOIIOrEHES 11 1 1 https://m.edsoo.ru/7fA1cc74
DKOJIOTUS — HayKa O B3aUMOOTHOIIICHUSX
6 OpraHMU3MOB M HaJIOPTaHU3MEHHBIX CHCTEM 3 0.5 bubmmorexa [TOK
p . #1oP . ' https://m.edsoo.ru/7f41cc74
C OKpY’Karomel cpeon
bu6mmoreka [JOK
! Oprau3Mel i cpesa OHTaHHS o 15 https://m.edsoo.ru/7f41cc74
. bubmuorexa [JOK
8 IKOJIOTHSL BHIIOB 1 MOMyJIALMH o 05 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 13 1 05 bubmuorexa [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
10 brocdepa — riobaibHas SKOCUCTEMA 6 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
11 q
CTIOBCK I OXpYNatotian cpenta 6 https://m.edsoo.ru/7f41cc74
bub6mmoreka [IOK
12 Peseperioe Bpems 1 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 8.5 https://m.edso0.ru/7f41cc74
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 11 knace, yriyOneHHbIN ypoBeHb/ o penakiueit [Taceunuka
B.B., Akmmnonepnoe o6miectBo «M3natenscTBo «IIpocBerienne»
* buonorus, 10 knacc, yriny0JieHHBIN ypoBeHb/ o1 penakiueit [laceunnka
B.B., Akmmuonepnoe o6miectBo «M3natenscTBo «IIpocBerienne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorus. [Toypounsie pazpadotku 10-11 kmaccrr: yaebHoe mocobue ass
00111e00pa30BaTeIbHBIX OpraHu3aluii: yriayoieHHsiid ypoBenb/ [laceunuk B.B.,
[IBernos I'.I'., Ebumosa T.M., - Mocksa «IIpocBenienne»

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

bubmuoteka L{OK https://m.edsoo.ru/7f41c292

bubmuotexa L{OK https://m.edsoo.ru/7f41cc74

BupryanbHble 1a00paTOpHbIE U IPAKTUYECKHE PA0OTHI Ha YIIIyOJICHHOM
ypOBHE cpeaHero obmiero oopazosanus hitps://content.edsoo.ru/lab/
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