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MHNOACHUTEJBbHASA 3AIIUCKA

[Iporpamma o yuebHOMY TipeameTy "buonorus" (ganee - OMOJIOTHUS) HA YPOBHE CpEHETO 00IIero
oOpazoBanus pa3paborana Ha ocHoBe DenepabHOro 3akoHa OoT 29.12.2012 Ne 273-D3 «O6 o6pa3zoBanun
B Poccuiickoii ®enepaunn», ®I'OC COO, Konuennuu npenogaBanus yueOHoro npeamera «buonorus»
Y OCHOBHBIX TOJIO’KEHUH (peiepaibHON paboueil mporpaMmbl BOCIIUTAHHUS.

VY4eOnblil npeamer «buosiorus» yriryonénnoro yposHs usydenus (10—11 kiaccel) siBIsieTcs: OTHUM
13 KOMIIOHEHTOB MpeaMeTHON obOnactu «EcTtecTBeHHO-Hay4yHble MpeaMeThl». COrjiacHO MOJIOKEHUSIM
®I'OC COO mnpodunbHble y4deOHBIE MpEeIMETHl, HU3ydaeMmble Ha YIIIyOJEHHOM YpOBHE, SIBISIOTCS
cocobom auddepeHnranun O0ydyeHHUs HAa YPOBHE CpeaHero oOmero oOpa3oBaHHWS W TPHU3BAaHbBI
o0eCreynTh  NPEEeMCTBEHHOCTh  MEXIYy  OCHOBHBIM  OOIIMM, CpPEAHHM  OOLIMM,  CpEeIHUM
npodeccnoHaNbHBIM M BBICHIMM OOpa3oBaHueM. B To ke Bpems KaXIblii U3 3TUX y4EOHBIX MPEIMETOB
JODKeH OBITh OpPUEHTHPOBAH Ha MPHOPUTETHOE pelIeHHe 00pa30BaTENbHBIX, BOCHUTATENBHBIX U
Pa3BUBAIOIIMX 3a]a4, CBSI3aHHBIX C MpodopueHTAINe 00yJarolMXCcs U CTUMYJIUPOBaHUEM MHTepeca K
KOHKpETHOW o00JacTh HAyYHOrO 3HAHUSA, CBS3aHHOTO C OHWOJOTHEH, MEIUIMHON, OSKOJIOTHEH,
TICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yaeOHomy npenmery "buosnorusa" na€t npencraBlieHUe O LETU U 3a/a4ax U3ydeHus
yuebHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OmpenensieT o0s3arenbHoe (MHBAPUAHTHOE)
MPEeIMETHOE COJEp)KaHUE, €ro CTPYKTYPUPOBAHHE MO paslieiaM M TeMaM, paclpeielieHue Mo Kiaccam,
PEKOMEHIYeT IOCIEA0BATEIbHOCTh HM3y4eHHUs y4eOHOro Marepuana ¢ Y4ETOM MEKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKU y4eOHOro IMpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOyvarommxcs. B
nporpamMMe 1Mo OHOJIOTHH PEaTn30BaH MPHHIUI MMPEEMCTBEHHOCTH C M3Y4YE€HHEM OHOJIOrMH Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusi, OJaroaaps 4emy MpocCMaTpUBAETCS HAMPABICHHOCTh HA MOCIEAYIOIIEe
pa3BUTHE OHMOJOTMYECKUX 3HAHWM, OPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAY4YHOI'O
MHPOBO33PEHHUS, DSKOJOTUYECKOTO MBIIUICHHUS, NPEACTaBICHUH O 3I0pOBOM oOpa3e KHU3HHM, Ha
BOCIIMTaHHE OEpeKHOT0 OTHOUIEHMS] K OKpy’Karolled mpupoaHoil cpene. B mporpamme no Ouosnoruu
TakXke MOKa3aHbl BO3MOXKHOCTH yueOHoro mpeamera «buonorus» B peanmuzanuu TpedoBanuii OI'OC
COO x miIaHMpyEeMbIM JIMYHOCTHBIM, METANpPEAMETHBIM M IpPEIMETHBIM pe3ysbTaraM OOydeHUs U B
(GOopMHPOBAaHUN OCHOBHBIX BHJIOB y4eOHO-IIO3HABATENBbHOM IEATEIILHOCTH 00yYaroIUXCs M0 OCBOCHMIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus.

VYuebublii mnpenmer «buonorus» Ha YpOBHE CpeAHEro o0Imero oOpa3oBaHMs 3aBepllaeT
Ouosoruuyeckoe 0oOpa3oBaHHWE B IIKOJE€ M OPUEHTUPOBAH HAa paclIUpeHHe U YriayOsJeHue 3HaHul
o0yyJaromuxcs O XHBOH MPHUPOJE, OCHOBAX MOJIEKYISIPHOW M KIETOYHOH OHMOJIOTHH, 3MOPUOJIOTHH U
OMOJIOTHH Pa3BUTHUA, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOIMH, IBOJIIOLIMOHHOTO YUYEHUS U HKOJIOTUH.

Wzyuenne yueOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY OOy4aromuxcs K MOCIHEAYIOUIEMY IMOJIyY€HUI0 OHOJOrM4eckoro oOpa3oBaHHUs B BY3ax U
OpraHu3alysIX cpenHero mnpogdeccuoHanbHOro obpa3zoBaHus. OCHOBY €ro COJEp)KaHUs COCTaBISET
cucreMa OWOJIOTMYECKUX 3HAaHUM, MOJYyYEHHBIX MPU H3yYEHUH OOYHYaIOIIMMHUCS COOTBETCTBYIOIIMX
CHCTEMaTUYEeCKHX Pa3JieIoB OMOJIOTUHM Ha YPOBHE OCHOBHOTO 00111ero oopaszoBanus, B 10—11 kiaccax 3tu
3HAHUA TONYYalOT pa3BUTHE. Tak, pacIIUpeHbl U YriIyOJieHbl OWOJIOTMYECKHE 3HaHHSA O PACTEHMUSIX,
KHUBOTHBIX, IpruOax, OaKTepUsAX, OpraHu3Me YeloBeKa, OOLIMX 3aKOHOMEPHOCTAX KU3HHU, JONOTHUTEIBHO
BKJIIOUEHBl OMOJIOTUYECKHE CBEIEHHUS MPUKIAAHOIO U IOMCKOBOTO XapakTepa, KOTOPHIE MOXHO
MCMOJIb30BaTh KaK OPUEHTHPHI JUIS MOCIEAYIOIIero Beibopa nmpodeccun. Bo3zmoxkHa Takke MHTErpanus
OMOJIOTMYECKHUX 3HaHUM C COOTBETCTBYIOIIMMH 3HAHUSIMHU, ITOJYY€HHBIMH 00YYaIOIIUMHUCS PU U3yUYEHUU
(bu3MKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrtpykTypa mporpamMMbl o ydeOHOMy npeamery "buonorus" orpakaeT CHCTEMHO-YPOBHEBBIA U
HBOJIIOIMOHHBIA MOAXOABI K HU3ydeHuto Ouosnoruu. CorjmacHO UM, HW3YYalOTCs CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTepHble MJsi KUBBIX CHUCTEM pPAa3HOrO0 YPOBHS OpTraHU3alllu{, SBOJIIOLHU
OpPraHUYeCcKOro Mupa Ha 3emiie, COXpaHEHHUs] OMOJIIOTHYECKOT0 pa3HooOpa3us miaHeTsl. Tak, B 10 kiacce
M3Y4alOTCsl OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OHOJOTHH, SMOpPUOJIOTUM U OWOJIOTUM DPa3BUTHS,
TCHETUKM U CEJEKIMH, OWOTEXHOJIOTMHM U CHHTETUYECKOH OHOIOrUH, aKTyaJH3UpPYIOTCS 3HAHHS
oOydJaroruxcsi Mo OOTaHWKE, 300JI0THH, aHAaTOMUH, (u3Hoornu 4enoBeka. B 11 kmacce m3ydaroTcs
ABOJIIOIIMOHHOE YUEHHUE, OCHOBBI DKOJIOTHH U yueHue 0 orocdepe.

VYuebnsiii npeamer «bronorus» mpu3BaH 00ECIEYUTh OCBOSHHE 00YYAIOMUMHUCS OMOJIOTHUUECKHUX
TEOPUH U 3aKOHOB, UJIEH, IPUHIUIIOB U IIPABUJL, JIEKALIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYyYHON
KapTUHBI MHpA, 3HAHUNA O CTPOEHUHU, MHOTOOOPa3UU U OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOMYJIsLuH,



OMOIIeH03a, HKOCHCTEMbI, O BBIJAIOUIMXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX HCCIEIOBaHUSIX B
OMO0JIOTHH, TPUKIATHBIX acleKTaX OMONOTHYeCKUX 3HaHWMU. [l pa3BUTHS U MOAJCpKAHUS HHTEpeca
oOyyaromuxcsi K OHOJOTMU HapsAy CO 3HAUUTEIbHBIM OOBEMOM TEOPETHYECKOrOo MaTepuana B
COJIEp’KaHUU IPOTrPaMMbI [0 OMOJOTMU IPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHEM CTAHOBIEHHUS U
pa3BUTHA TOM UM UHOM 00J1acT OMOJOTHH, BKJIAJJOM OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pELICHHE
BOKHEHIIINX OMOJIOTHYECKUX M IKOJIOTHIECKHUX MPOOIIEM.

Lenp wu3ydenus yweOHoro mnpeamera «buonorus» Ha yriyOJI€HHOM YpOBHE — OBJIAJICHUE
00y4aroImuMUCs 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHATIBLHON OPTaHU3aIMH KHUBBIX CUCTEM Pa3HOTO paHTa
U npuoOpeTeHre yMEHUW HCMOIb30BaTh 3TH 3HaHUS B (OPMUPOBAHWU HMHTEpeca K ONpeAesEHHOM
obmactTi NpodecCHOHANBHON NESTENbHOCTH, CBA3aHHOW ¢ OHONOTHeH, WM K BBIOOPY Yy4eOHOTO
3aBelieHus Jis MPOJOJIKEHUsI OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTikeHne wend u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOn€HHOM YpOBHE
o0ecreunBaeTcs peleHueM CIeAYOInX 3a1ay:

OCBOCHHE OOYYAIOUIMMHCSA CHCTEMBl OHOJOTMYECKMX 3HAHUWA: 00 OCHOBHBIX OHOJOTHYECKUX
TEOpUAX, KOHUEMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M MPaBHIAX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAayYHYI0 KapTHHY MHpa; O CTPOECHHUH, MHOTrooOpa3uu U OCOOEHHOCTSIX
OHMOJIOTMYECKHUX cucTeM (KJIeTKa, OpraHu3M, MOy, BIa, OUOTreoleHo3, ouocdepa); 0 BhIIAIOUINXCS
OTKPBITHSX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OUOJIOTHH;

O3HAaKOMJIEHHE OOYy4arolMXcs C METOJaMU IO3HAHUS >KMUBOW IPUPOJBI: HCCIEN0BATEIbCKUMU
METOJIaMU OMOJIOTUYECKUX HAayK (MOJIEKYJISIPHOM W KIIETOYHON OHOJOTHH, SMOPHOJIOTHH M OHOJOTHH
pa3BUTHs, TEHETUKHM M CEJIEKIMH, OMOTEXHOJIOTMH W CHHTETHYECKOW OWOJIOTHH, IaJeOHTONIOTHH,
9KOJIOTHH); METOJJaMH CaMOCTOSTEIbHOIO MPOBEJCHHS OMOIOTUYECKUX UCCIIEOBAHUIN B J1a0OpaTOPUU U
B npupoie (HabItoieHIEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHHE OOYYaIOIIUMUCA YMEHHSIMH: CAaMOCTOSATENbHO HAXOAWTh, AHAIU3HPOBATh W
HCIOJIb30BaTh OMOJOTMYECKYI0 HH(OPMAINIO; T0Jb30BaThCSl OWOJIOTMYECKOM TEPMHHOJOTHEH H
CHUMBOJIMKOH; yCTaHaBJIMBaTh CBSI3b MEXKJY Pa3BUTHEM OHOJIOTUM M COLHUAIBHO-3KOHOMHYECKUMHU U
AKOJIOTMUECKUMHU MpoOJIeMaMy 4YeJIOBEYECTBa; OLIEHWBATh IIOCIEJCTBUS CBOEH JI€ATEIbHOCTH IO
OTHOILICHMIO K OKpY’Karolled MpUpOIHOH cpenie, COOCTBEHHOMY 370POBBIO U 3/10pPOBBI0 OKPYXKAIOIIUX
moJeil; 000CHOBBIBaTH M COOMIOAATh MEpbl NMPOQPHUIAKTUKN HH(EKIHMOHHBIX 3a00JIeBaHUM, NpaBuUiia
MOBEJCHUsT B TMpHpoJie U obecredeHUs: Oe30MacHOCTH COOCTBEHHOM JKHU3HENEATENbHOCTH B
Ype3BBIUANHBIX CUTYalUAX IMPHPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIE
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pazBuTHEe y OOyYaromMXCs WHTEIJIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEM B Ipolecce
3HaKOMCTBAa C BBIJAIOIIMMUCS OTKPBITHSIMM W COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbpIMi €10 IpoOJieMaMHu, METOJOJIOTHEH  OMOJOTMYECKOIO0  HCCIEeNOBAaHUS, IPOBEICHUS
HKCHEPUMEHTAIbHBIX UCCIIEI0BAaHHM, pelIeHUs] OMOJIOTHUECKUX 3a/1a4, MOJICIUPOBAHUS OMOJIOrMYECKHX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y 00YYaIOUINXCS [IEHHOCTHOTO OTHOIIEHHS K KUBOW MPUPOJIE B LIEJIOM U K OT/IEIbHBIM
e€ oO0BeKTaM | sBICHUSM; (POPMUpPOBAHWE HSKOJOTHMUECKOW, TEHETHYECKOW TPaMOTHOCTH, OOIIEH
KYJIBTYpbI IOBEJICHUS B IPUPOJIE; MHTETPALMN €CTECTBEHHO-HAYYHbIX 3HAaHU;

npuobpereHue O0OydalOIMMUCA KOMIIETEHTHOCTH B  PAlMOHAIBHOM MPUPOJOINOIH30BAHUU
(cobmroneHne mpaBuiI MOBEACHUS B IPHPOJIE, OXpaHbl BUJOB, IKOCHCTEM, OHOC(EpbI), COXpaHEHUH
COOCTBEHHOTO 3/I0pOBbSl U 3JI0POBbSl OKPYXKAIOIIUX JItOJed (coOmoaeHus Mep MNpOoQHIaKTUKH
3a0osneBaHud, oOecriedeHne O€30MacHOCTH KHU3HENEATENBHOCTH B  UYPE3BBIYAMHBIX  CUTYalHUAX
MIPUPOJIHOTO U TEXHOTEHHOT'O XapaKkTepa) Ha OCHOBE MCIOIb30BaHUS OMOIOIMYECKUX 3HAaHUN U YMEHUH B
MIOBCETHEBHOM JKU3HU;

CO3/1aHHE YCJIOBUH JUIsl OCO3HAHHOTO BbIOOpa 00yYaroIMMUCS UHAUBHUIYaIbHOI 00pa3oBaTenbHOM
TPAeKTOpUHU, CIOCOOCTBYIOIIEH  MOCIEAYIOIMIEMY MPO(PECCHOHATBLHOMY  CaMOOIpPEICNCHHIO, B
COOTBETCTBUH C MHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSAMU PETHOHA.

OOmiee yuCIIO 4acoB, OTBEACHHBIX HA M3y4eHHE OMOJIOTHMHM Ha YIIyOJIEHHOM YPOBHE CpPEIHEro
obmero obpaszoBanusi, cocrabiser 204 gaca: B 10 xkmacce — 102 gaca (3 gaca B Hexeno), B 11 kmacce —
102 gaca (3 yaca B HeZemIO).

OT6op opraHu3aIMOHHBIX (OPM, METOJOB W CPEICTB OOyYEeHHs] OMOJOTHM OCYIIECTBISACTCS C
yu€TOM crieunu(UKU ero Colep>KaHusl U HaNpaBIEHHOCTH Ha IPOI0JDKEHHE OMOIOTHYECKOT0 00pa3oBaHus
B OpraHHU3alUsiX CPeIHEro Mpo(hecCHOHaNbHOTO U BBICIIET0 00pa30BaHusl.



OO0s3aTennbHBIM ~ YCIIOBUEM MpPU  OOydEeHUH OHOJIOTMM Ha YIIyOJIEHHOM YpPOBHE SIBISICTCS
MpOBE/ICHUE JIAOOPATOPHBIX M IMpakTHYeckux pabor. Takke ydactue oOydaromuxcsi B BBITOJHEHUU
MPOEKTHBIX U y4eOHO-UCCIIEOBATEIBLCKUX PadOT, TEeMAaTHKA KOTOPHIX OMPEEIIIETCS YIUTEIEM Ha OCHOBE
MMEIOIINXCS MAaTePHAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHH.



1. COAEP)KAHUE OBYYEHUSA
10 KIIACC

CopepxaHue IMPOrpaMMbl, BBIIECIEHHOE KVPCUBOM, HE BXOAUT B IPOBEPKY TIOCYAAPCTBEHHOU
uroroBoi arrectaruu (I'NMA).

Tema 1. Buosorus kak Hayka

CoBpemeHHass OHOJOTMS — KOMIUIEKCHas Hayka. KpaTkas wucCTOpus pa3BUTHUS OHOJIOTHH.
Buonornveckne Hayku M u3ydaemble UMHU TpoOieMbl. DyHIaMeHTaIbHBIE, TPUKIAAHBIE U TOUCKOBBIC
HAy4YHBIE UCCIIEIOBAaHUS B OUOJIOTHH.

3nayenue OHOJOTMM B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHpA.
[Ipodeccun, cszannbie ¢ Ouosorueil. 3HaueHue OUONOTMM B MPAKTUYECKOU AESITENbHOCTH YelIOBEeKa:
MEIULIMHE, CEIbCKOM XO35IIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOJIBI.

JdeMmoHcTpamun

[optpetsr: Apucrorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. Hapsun, Y. Iapseii, I.
Mennens, B. 1. Bepuanckuii, . II. IlaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodeen-
Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuist u cxeMbl: «CBsI3b OMOJIOTHH C APYTUMHU HayKamuy, «CrcremMa OMOJIOTHYECKIX HAYK.

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

XKusble cucrteMbl Kak mpeaMeT u3ydeHus Ouosnoruu. CBOMCTBA KUBBIX CHUCTEM: EIUHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTb, CJIOKHOCTb U YHOPSAJAOYEHHOCTb CTPYKTYpBI,
OTKPBITOCTh, CaMOOpPraHU3alUsl, CAMOBOCIPOU3BEICHUE, PA3APAKUMOCTb, H3MEHUYUBOCTh, POCT U
pa3BuUTHE.

YpoBHU OpraHu3aluu >KUBBIX CHUCTEM: MOJEKYJSIPHBINA, KIETOUYHBIM, TKAHEBBIA, OPraHU3MEHHBIN,
MOMYJISIIMOHHO-BU/IOBOM,  DKOCHCTEMHBIM  (OuoreoueHotuuyeckuit),  Ouocepnsiii.  IIpomuecchl,
MPOUCXOJIAIINE B KUBBIX crcTeMaX. OCHOBHBIE MPU3HAKH KUBOro. JKu3Hb Kak (opma CylecTBOBaHUS
Matepuu. Hayku, n3ydaromiye *H1Bble CUCTEMBI Ha PAa3HBIX YPOBHSAX OpraHU3alUU.

W3yuenne KuBBIX cucteM. Meronpl Ouosjoruueckoid Hayku. HaOmoneHue, wu3MepeHue,
SKCINEPUMEHT, CUCTEMAaTH3alus, MeTaaHain3. [IOHSATME O 3aBUCHMOW M HE3aBUCHMON TEPEMEHHOI.
[TnanupoBanue sxcrepumenTa. [TocranoBka u npoBepka runore3. Hynesas runoresa. IlonsTie BBIOOPKH
n e€ noctoBepHocTh. Pa3zbpoc B Ouojormueckux AaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbraToB. [IpHunHbI MCKa)KEHUs PE3yIbTaTOB dKcIepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuel m cxembl: «OCHOBHbIE NpPU3HAKU SKU3HW», «buomormueckue cuctemsl», «CBoiicTBa
KUBOM MaTepun», «YpPOBHH OpraHU3alUHU XUBOU Mpuponb», «CTpoeHHE KUBOTHOM KieTKku», «TkaHu
KHUBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEUECKOro opraHu3May, «buoreornenos», «buochepa», «Metoabl
W3Yy4YEHUS KUBOU ITPUPOIBI.

Ob6opynoBanue: nabopaTopHoe OOOpYyJOBaHME Il MPOBEACHUS HAOMIOJCHUN, HW3MEpeHuil,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOI0OB IIPU N3YYEHUHU KUBBIX CUCTEM).

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-(yHKIIMOHAIbHAS €IMHUIIA )KUBOTO. MlcTOpus OTKpBITUS KIeTKH. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanu, M. Illnetinen, P. Bupxos). OCHOBHBIE MOJI0KEHUS
COBPEMEHHOM KJIETOYHON TEOPUH.

Metoapl MOJEKYISIPHOW U KJIETOYHON OMOJIOTHH: MHUKPOCKOIHs, XpoMarorpadus, amekrpodopes,
METOJ MEUYEHBIX aToMOB, JU(depeHIaIbHoe HEeHTPUPYTUPOBaHUE, KYJIbTUBHUPOBAHUE KIETOK.
H3zyuenue @urcuposannvix Kiemox. IEKTpOHHas MHUKpockonusi. Kowughoxanonas mukpockonus.
Bumanvnoe (npudscusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

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

Tabmuipl 1 cxeMbl: «CBETOBOM MHKPOCKOM», «IJIEKTPOHHBIA MUKPOCKOI», «lcTopust pazBuTHs
METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOINpENnapaTrbl pacTUTENbHBIX, JKUBOTHBIX H
OaKTepHaJIbHBIX KIETOK.



IIpakTHyeckasi padora «/3ydeHue METONOB KIETOYHOM Ouonoruu (Xxpomatorpadmus,
anektpodopes, nupdepennmansHoe neHTpudyruposanue, [TLP)».

Tema 4. XumMnyeckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOJIEMEHTHl. Bona u €€ ponp Kak
pacTBOpUTEN, pEareHTa, y4yacTHe B CTPYKTYPHUPOBAHUHM KIETKH, TEIUIOPEryasiuu. MuHepaabHbIe
BEIIECTBA KJIETKU, NX OMOJOrHuecKas poib. Poib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BenlecTBa KJIETKHU. buosornueckue moiaumepsl. beinku. AMHUHOKHUCIOTHBIM COCTaB
6enxoB. CTpyKkTypsl OenkoBoi Mosiekyibl. [lepBudnas cTpykrypa Oeika, nenTuaHas CBsA3b. BTopuuHas,
TpeTHYHasi, 4YeTBepTUYHAs CTPYKTyphl. Jlenatypamus. CpoiictBa OenkoB. Knaccudukanus O6enkos.
buonornueckue GpyHkuuu 0enkos. [lpuonuvl.

VYrneBoabl. MoHocaxapuibl, Iucaxapuabl, OJUrocaxapuabl M mnojucaxapuibl. OOmwMii maaH
CTpoeHus U (PU3UKO-XUMHUYECKUE CBOMCTBA yIiIeBOAOB. bronornueckue yHKIIMU yTI€BOIOB.

Jlumuaer. ['mppodunbHO-ruapodoOHBIE cBolicTBa. Kiaccudukanus aunuaoB. TpUTIHALIEPUIBI,
dbochomunuabl, BOCKH, cTepouibl. buonornueckue GyHkimu mumuaoB. OOIme cBOWCTBAa OMOTOTHISCKIX
MeMOpaH — TeKy4ecTbh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. IHK u PHK. Ctpoenue nyknennosbix kuciaot. Hykneorunsl. [Ipunnun
koMiuiementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — aBoiinas criupans. MecToHaxoxeHUE U
ouonornueckue Gpynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne monekyinbl AT®. Makpoaprudeckue cBsizu B Mosiekyine AT®. buonorugeckue GyHKInm
AT®. BoccraHOBIIEHHBIE IEPEHOCUNKH, UX QYHKIUU B KIeTKe. /pyeue Hykieozuompugocamor (HTD).
CexsenupoBanue [IHK. Memoouw: ecenomuxu, mpanckpunmomuxu, npomeomuxu.

CrtpykrypHass Owuonorusi: OuoXuMUYecKHe U OHMO(PHU3UYECKHE UCCIEJOBAHMUS COCTaBa W
MPOCTPAHCTBEHHOW CTPYKTYpPbI OMOMOJEKYI. Mooderuposanue cmpykmypsl u QYHKYU OUOMONEKYI U UX
Komnexcos. Komnvromepmwiii Ou3aun u opeaHudeckull cunmes 6UOMONIEKY U UX HeNPUPOOHBIX AHALO208.

JdemMoHcTpanuu

[Hoptpersr: JI. Ilomunur, k. Yorcon, ®. Kpux, M. VYunkuuc, P. ®panknun, ®. Cosnrep, C.
[Ipy3unep.

Juarpammsbl: «PacnipeneneHne XMMHUYECKUX JIEMEHTOB B HEXUBOW mpupoae», «Pacnpenenenue
XUMHUYECKUX DJIEMEHTOB B JKMBOU MPUPOJIEY.

Tabmumer u cxemsl: «lleprogudeckast Tabmua XUMHYECKHX 2JIEMEHTOB», «CTpOeHHE MOJIEKYJIbI
BOJbI», «BemiecTBa B coctaBe opraHu3MoBy», «CTpoeHHE MOJEKyNbl Oenka», «CTPyKTypbl OEIKOBOM
MOJIEKYIIb», «CTpoeHHue MOJEKYN YIJIeBOJIOB», «CTpoeHHe MOoJjekyd JunuaoB», «HykienHoBbie
KHCIOTh, «CTpoeHne Mosekyiasl ATD».

Ob6opynoBanue: XUMUYECKas ocy1a 1 000py10BaHHE.

JlabopaTopnas padora «OOHapyxeHHe OETKOB C MTOMOIIBbIO KAaUeCTBEHHBIX PEAKITUN».

JlabopaTtopHass pabora «lccienoBaHue HYKIEUHOBBIX KHUCJIOT, BBIJCJICHHBIX U3 KIETOK
Pa3IMYHbBIX OPTraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH

Tunsl  KJeTOk: dykapuoTHueckas U  mpokapuotudeckas. CTpyKTypHO-()YHKIHOHAJIbHbIE
00pa30BaHMsI KIETKH.

Ctpoenue mpokapuoTHUecKOW KieTku. Kietounas crenka Oaktepuid um apxeil. OcoOeHHOCTH
CTpOEHUSI TeTepoTpoHOW M aBTOTPO(HOM MPOKAPUOTUYECKHX KJIETOK. MecTo M pojb MPOKAPHOT B
OHoIeHO03aX.

Ctpoenrne u (DYHKIMOHHpPOBAHUE OSYKApUOTHYECKOW KieTku. [lmasmarudeckas wmemOpaHa
(rurazmanemma). CTpyKkTypa TIa3MaTudeckoi MeMOpaHbl. TpaHCIOPT BEMIECTB Yepe3 IMIa3MaTUIeCKYHO
MeMOpaHy: naccuBHbIN (auddy3us, obnery€nnas nud¢ys3ust), aKTUBHBIN (MEPBUYHBIM U BTOPUYHBIH
aKTUBHBIM  TpaHcnopT). [lomymponummaemocth MeMOpaHbl. PaGora HaTpuii-KaaumeBOro Hacoca.
DOHAOIMTO3: MUHOLKTO3, paronuto3. Ik3ouuTo3. Kierounas crenka. CTpykrypa U QyHKIUU KIECTOYHOM
CTEHKH pacTE€HUH, TpUOOB.

Huronnazma. [urozons. Ilutockener. JIBwxkenwe uutomiaasmbl. OpraHoujsl  KJIETKU.
OnnomeMOpaHHBIE OPTraHOWILI KJIETKHM: HHAomIasmatudeckas cerb (DIIC), ammapar ['onbmxw,
JM30COMBI, UX CTPOCHHE U (QYHKIUH. B3auMOCBsI3b 0JHOMEMOpPAaHHBIX OPraHOMIOB KieTkH. CTpoeHue
TPaHYJISIPHOTO peTukynyma. Mexanuzm nanpaenenus oenxog ¢ IIIC. CUHTE3 pPacCTBOPUMBIX OCIIKOB.
Cunte3 kieToyHbIX MeMmOpaH. [maakuii (arpaHyispHBI) SHAOIUIA3MATHYECKUH  PETHUKYIYM.
CexkpetopHas ¢yaknus anmnapata ['onbmku. Moougurayus dbenxos 6 annapame Ionvoxcu. Copmuposxa



oenkoe 6 annapame Ionvoorcu. TpaHCOpT BelecTB B KieTKe. Bakyonu pacTHTENbHBIX KIETOK.
Kunerounsiii cok. Typrop.

ITosmyaBTOHOMHBIE OPraHOM/IbI KIETKW: MUTOXOHJPUH, TUIACTUIIBL. [Ipoucxodicoenue Mumoxonoputi
u nracmuo. Cumbuozcenes (K.C. Mepeaicrkosckuii, JI. Mapeynuc). Ctpoerre u (GyHKIIMH MUTOXOHAPUHN H
wiactua.  IlepBuyHble, BTOpPUYHBIE M CIOXHBIE IUIACTHIBI  (POTOCHHTE3UPYIOLIUX JYKApHUOT.
XJ10poniIacTel, XpOMOILIACTHI, JISMKOIIACTHI BHICIIUX PACTCHHM.

HememOpanHnble opranouas! kieTkd CtpoeHue u GyHKIHMHM HEMEMOPAHHBIX OPraHOMIOB KIIETKH.
PubGocomel. IIpomescymounvie ¢unamenmsi. MUKpODUITAMEHTBI. AKMUHOBble MUKPOQDUIAMEHMbI.
MpllieuHble KIETKH. AKMuHOGble KOMNOHEHMbl Hembluieunblx Kiemok. Mukporpyoouku. Kierounsrit
neHtp. CTpoeHHe M JBUKEHUE KTYTUKOB U PECHUYEK. MHUKpPOTPYOOUKH IHUTOIUIAa3MbI. LleHTpuoms.
benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompyobouxkamu. Momopnuie 6enxu.

Snpo. Obonouka sipa, XpOMaTUH, KapuoIiazMa, sJIPHIIKH, UX CTpOeHHEe W (yHKUUU. SnepHbIi
OenkoBblil MaTpukc. [IpocTpaHCTBEHHOE PACHIOIOKEHHE XPOMOCOM B MHTEP(PA3HOM siape. Jyxpomamun u
eemepoxpomamun. benku XpoMaTtuHa — TUCTOHBL. JJunamuxa A0epHOU 006010uKu 68 mumo3ze. HoepHulil
Mpancnopm.

Knerounsle BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKApUOT (pacTUTENbHOMH,
YKUBOTHOM, TPUOHOM).

JdeMoHcTpamun

[optpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuupl u cxembl: «CTpoeHHE 3yKapuUOTHYECKOM KiIeTKn», «CTpoeHHe >KMBOTHOM KIIETKNY,
«CTpoeHue  pacTUTENbHOW  KJIeTKu»,  «CTpoeHue  MUTOXOHApUM»,  «Sapo»,  «CtpoeHue
IPOKAPUOTUUYECKON KIETKM».

O6opynoBaHMe: CBETOBOM MUKPOCKOI, MHUKpPOIIpENapaTbl PAaCTUTENbHBIX, MKUBOTHBIX KJIETOK,
MHUKpOIIpenapaTsl OaKTepHaIbHbIX KIETOK.

JlaGopaTopHas padora «/3ydyeHne cTpoeHHS KIETOK Pa3IUYHBIX OPTraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOUYHONH MEMOpPaHBD».

JlabopaTopHas padora «l/ccnenoBanue mia3Monnsa 1 Jeria3Moian3a B PaCTUTENIbHBIX KIIETKaX.

IIpakTnyeckas padora «/3ydyeHne NBMKEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. OGMeH BelecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AccuMuISIIMS M TUCCUMMJISIIMA — JIB€ CTOPOHBI MeTa0onu3Ma. Tumsl OOMEHa BeIEeCTB:
aBTOTPO(HBIH MU TeTepoTpodHBIN. YyacTue KHUCIOpoAa B OOMEHHBIX Ipoleccax. OJHEpreTHuecKoe
obecrieyeHne kietku: mpeBpameHne ATdD B oOMeHHbIX mporeccax. DepMEeHTaTUBHBINA XapakTep
peaknuii KiIeTouyHoro wmetabonuzma. DepMeHThI, X CTPOCHHME, CBOWCTBA W MEXAHWU3M JICHUCTBHS.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPTaHMUECKUX KaTalu3aTopoB. benku-akTUBaTOpbl U OENKH-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX pEaKLUi OT pa3IMYHbIX (aKTOPOB.

IlepBUYHBII CHHTE3 OPraHUYECKUX BELIECTB B KiIeTKE. POTOCUHTE3. AHOKCUSEHHBIU U OKCUSEHHBIU
domocunmes y 6axmepui. Ceemocoduparowjue nuemeHmvl U NUSMeHmbl peakyuoHno2o yeumpa. Poiab
XJIOPOIUTacTOB B mporiecce hoTocuuTe3a. CBeroBas u TeMHOBast da3bl. Pomoovixanue, Csz., Cs- u CAM-
munvl pomocunmesa. IIponyKTUBHOCTh (OoTOCHMHTE3a. BiusHUE pa3nuyHbIX (AKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne (OTOCUHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPUGUIUpYIOUINE OaKTepuH,
xKenez00aKkTepuu, cepoOaKTeprH, BOIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.

AHarpobHble opraHu3Mbl. Buasl Opoxenus. IlpogykTel OpokeHHS M UX HCIOJIb30BaHHUE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHl OMOTEXHOIOTUU M BO3OYIUTENHN OOIE3HEH.

AspoOHBIE OpraHuW3MBbl. JTamnbl dHEpreTudeckoro oomena. [loaroroBurenpHbI dTan. [ Tukomn3 —
0ECKHCIOPOAHOE PaCLICTNICHHE TITIOKO3bI.

buonornyeckoe OKHUCIEHHE, WM KJIETOYHOE JbIXxaHuWe. Poiab MHUTOXOHIpUH B Ipoleccax
Ouosiornyeckoro okucienus. Lluknmyeckue peakuuu. OxuciautenabHoe (ochopuimpoBanue. IHepeus
Membpannoeo  epaduenma  npomonos. Cummes ATD: paboma npomonnou ATD-cunmaswi.
[IpeumymiectBa a’poOHOrOo myTH oOOMEHa BEIIECTB Iepel  aHadpoOHbIM. O (PEeKTUBHOCTH
SHEPTEeTUYECKOT0 OOMEHa.

JdemMoHcTpanuu

[Moptpetsr: [Ix. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Duremsrapar, II.
Murtuenn, I'. A. 3aBap3uH.



Tabmuupl u cxembl: «DOTOCHHTE3Y», «DHEPreTUIECKU 00MeH», «bruocuHTe3 Oenkay, «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpyAOBaHWE [Jsi MPUTOTOBJICHUS MOCTOSHHBIX M
BPEMEHHBIX MUKPOIIPENIapaToB.

JlabopaTopHasi padora «/3ydeHHe KaTaJIMTHYECKOW aKTUBHOCTH (epMEHTOB (Ha mpumepe
amMuIa3bl WIK KaTajaasbl)».

JlabopaTopHnass padora «3yueHue (hepMEHTATUBHOIO pacCUICIICHUS IMEPOKCHAa BOJIOpOAa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

JlaGopaTopnasi pabora «CpaBHEHHUE TIPOIIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacieacrBenHasi MHpopMalus U peaju3anus eé B KJIeTKe

Peakuuu MaTtpuuHoro cunresa. IIpyHINIT KOMIUIEMEHTAPHOCTH B PEAaKLUAX MaTPUYHOI'O CHUHTE3A.
Peanuzarus HacnencTBeHHOW wHGOpManuu. ['€HETHYECKUA KON, €ro CBOWCTBA. TpaHCKPUIIIHS —
Marpuudbli cuHTe3 PHK. IIpuHOMIBI TpaHCKpPUIIMU: KOMIUIEMEHTAPHOCTb, AHTUIAPAILIEIbHOCTD,
acuMMeTpudHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsmus u e€ sTanbl. Yyactue tpancnoptHsix PHK B 6nocunTese 6enka. YcnoBus OHOCHHTE3a
oenka. KogupoBanue aMuHOKHUCIOT. Postb pubocoM B OMOCHHTE3€E OeKa.

Cogpemennbie npedcmasnenus o cmpoeHuu 2eHog. OpraHu3zaius reHoMa y mpoKapHoT U DYKapuoT.
Perynsauus aktuBHOCTH TeHOB y mipokapuot. ['unoresa onepona (®. XKakoo, XK. Mano). Moxexynapuvie
MeXanuzmvl IKCnpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pezynayuu pabomer 2enos. Perynsauus
O0OMEHHBIX TPOIIECCOB B KieTke. KieTouHslii romeocTas.

Bupychl — HekieTouHble (POPMBI )KU3HU U 00MUTraTHBIE apa3uThl. CTPOSHHE MPOCTHIX U CIOXKHBIX
BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzunennwvii yuxn JHK-cooepocawux eupycos, PHK-
cooepoicawux supycos, bakmepuogazos. Oopamuas mpaHcKpunyus, peeepmasa, UHmezpasd.

Bupycnsie 3aboneBanHusi denoBeka, >kMBOTHbBIX, pactenuid. CIINJ], COVID-19, comumansHbie U
MEIULUHCKUE NTPOOJIEMBI.

Buoungpopmamura: unmeepayus u ananuz 6Gorvwux maccueos («bigdatay) cmpyxkmyphoix
buonoeuueckux Oanuvix. Hamomexwonocuu 6 o6uonocuu u meduyuwne. Ilpoepammupyemvie ynxyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoncTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabnuue! u cxemsl: «bnocunres 6enkay, «I'eneTnueckuil ko, «Bupycs», «bakrepuodarm.

IIpakTnueckas padora «Co3gaHre MOEIU BUPYCay.

Tema 8. JKusHeHHDBIH MUKJ KJIETKHA

Knerounslii nuki, ero nepuonsl u perynsuus. Matepdaza u mMuto3. OcoOEHHOCTH IMPOLIECCOB,
npoTekaromux B uHTepdase. [loaroroska kieTku k nenenuto. [Ipecunrerndyeckuit (MOCTMUTOTHY ECKUH),
CUHTETUYECKUN U MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(DA3HI.

Matpuunslii cunre3 JJHK — perumkanus. Ilpunnuner permkanuu JIHK: xomniemeHnTapHOCTS,
MTOJIYKOHCEPBATUBHBIM CUHTE3, aHTUHapauieabHOCTh. MexanusMm permkannn JIHK. Xpomocomsr.
Crpoenne xpomocoMm. Temomepbsl M TenmoMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTHIL
JIMTIOUTHBIN ¥ TaIIONIHBIA HaOOphl XpoMocoM. I'oMoTorHYHBIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBL.

Henenue knetkn — mMuto3. CTaauM MHMTO3a U NMPOUCXOIALIME B HUX Mpolecchl. TUIbl MUTO3a.
Kapnokunes n nutoknnes. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsmus MmutoTHdeckoro nukia kietku. [IporpaMmmupyemas kiieTouHasi THOENb — aromnTo3.

Knerounoe sapo, XpoMocoMbl, (QYHKIMOHaJbHas TE€HOMHUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugpposas kiemka» — dbuourngopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIIEMKU.

JdemMoHcTpanuu

Tabmuibl u cxembl: «KU3HEHHBIN ITUKIT KIETKHY, «MuT03», «CTpoeHue XpoMocomy, «Permukanms
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpornpenapathbl: «MHUTO3 B KJIETKaxX KOPEIIKa JTyKay.

JlabopaTopHasi padora «/3ydeHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpEnapaTax».

JlaGopaTopHas pabora «HalOmroneHue MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOIpEnaparax)».

Tema 9. Ctpoenue u GQyHKIUM OPraHU3MOB



buonornyeckoe pazHooOpasue opraHu3MoB. OJHOKJIETOUHBIE, KOJOHUAIBHbBIE, MHOTOKJIETOUHbBIE
OpraHU3MBl.

OCOOEHHOCTH CTPOEHUS M KU3HEAEATEIIbHOCTH OAHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxew,
OJTHOKJICTOYHBIE IPUOBI, OTHOKJIETOYHBIC BOJOPOCIIH, APYrHe NPOTHCTHL. KooHNanbHbIe OpraHu3MBl.

B3aumocBs3p 4YacTel MHOTOKJIETOYHOrO OpraHu3ma. TkaHu, OpraHbl M CHUCTEMBI OPIaHOB.
Opranusm Kak enuHoe Lenoe. ['omeocras.

Txanu pacrenuil. Tumnbl pacTHTENbHBIX TKaHEH: oOpa3oBaTelbHas, MOKPOBHAs, IMPOBOAALIAsL,
OCHOBHasA, MexaHuuyeckas. OCOOCHHOCTH CTpoeHHUs, (DYHKIHMI U pacloJIOKEHUs TKaHEH B oOpraHax
pacTeHui.

TkaHM >KMBOTHBIX M 4YEJIOBEKA. THIIBI JKUBOTHBIX TKAaHEW: JMMTENIMAIbHAsA, COCAUHUTEIbHA,
MbllIeyHast, HepBHast. OCOOEHHOCTH CTPOCHMS, (PYHKIMI M pacloIokKEeHUs TKaHEel B OpraHax >KUBOTHBIX
U YEJIOBEKa.

Opranel. BereratuBHble M TI€HEpaTUBHBIE OpraHbl pacTeHM. Oprasbl U CHCTEMBI OpPraHOB
JKUBOTHBIX U 4esioBeKa. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. Ckenerbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbI! ¥ BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COEIUHEHHS KOCTEH.

JIBI>KeHHE OpraHu3MOB. JIBHXKEHHE OJIHOKJIETOYHBIX OpPraHM3MOB: aMEOOUIHOE, >KTYTHKOBOE,
pecHU4HOE. [[BMKEHME MHOTOKJIETOYHBIX PACTEHUI: TPONMU3MBI U HACTUU. J[BM)KEHHE MHOTOKJIETOYHBIX
KHBOTHBIX U Y€JIOBEKa: MblIeyHas cucreMa. Peduexc. CkeneTHple MBI U UX padoTa.

IIutanune opranusmoB. llornomieHue BOXBI, YIVIEKMCIOTO ra3a W MHHEPAIbHBIX BELIECTB
pacteHussMH. IIuTaHne >KMBOTHBIX. BHYTpHIIONIOCTHOE M BHYTPHUKJIETOYHOE NuIleBapeHue. IInranme
[IO3BOHOYHBIX JKMBOTHBIX. OTnensl NHUINEBAPUTEIBHOTO TpakTa. [IMieBapUTENbHBIE  KEIE3BI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Ipixanue opranu3moB. Jlpixanue pactenuii. Jlpixanue >KUBOTHBIX. Juddys3us razor uepes
MOBEpPXHOCTh KiIeTku. KoxkHoe nbixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe u JIErOUHOE JbIXaHue.
JlpIxaHW€ TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCJIOXHEHHE CTPOCHMS JIETKUX
ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cUCTEMa 4eloBeKa. MeXaHW3M BEHTHJISILUHU JIETKUX y NTUL U
MIIEKONUTAOMMX. Peryssauus qpixanus. J{pixarenabHbie 00bEMBI.

TpancnopT BemEecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHHi. TpaHCIOPT BEWIECTB y
KUBOTHBIX. KpoBeHOCHast cuctema u €€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX XMBOTHBIX H
yenoBeka. Cepile, KPOBEHOCHBIE cOCYIbl U KpoBb. Kpyrm KpoBooOpamieHus. OBOIIOIHUOHHBIE
YCIOXKHEHUSI CTPOEHHUs] KPOBEHOCHOH CHCTEMbl IO3BOHOYHBIX KHMBOTHBIX. Palora cepauma u eé
perynsanus.

Brinenenue y opranusmoB. Beigenenue y pactenuil. Beinenenue y x&uUBOTHBIX. COKpaTUTENIBHbIE
Bakyousid. Oprassl BelieiaeHus. OUiIbTpanys, ceKpenuss 1 00paTHOE BCachlBaHNWE KaK MEXaHU3Mbl paOOThI
OpraHoB BbleeHMs. CBS3b IOJIOCTH TeJla C KPOBEHOCHOM W BBIACIUTENIBHON cucTeMamu. Beinenenue y
MTO3BOHOYHBIX KUBOTHBIX U yesioBeka. [louku. Crpoenue u pyHkuuonuponanue HeppoHa. O6pa3oBaHue
MOYH Y Y€JIOBEKa.

3amuTa y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX opraHu3moB. Cropbl OakTepuil M LHCTHI
IIPOCTENIINX. 3alIUTa y MHOTOKJIETOYHBIX pacTeHui. Kyrukyna. CpencTBa macCHBHOM M XMMHYECKOU
3amuThl. OUTOHIINIBI.

3amuTra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NpOM3BOAHBIE. 3alllMTa OpraHU3Ma OT
6onesneil. UMMyHHas cuctema denoBeka. KiieTOuHbBII M TyMOpalbHBI MMMYHHUTET. Bpoxa€HHBIN U
npuoOpeTéHHBIN criennpuyeckuii UMMYHHMTET. Teopus KIOHaJTbHO-celeKTuBHOro ummyHutera (IL
Opmux, ®. M. bepuer, C. Toneraa). BocmamurensHble OTBETHI OpraHU3MOB. Poib BpOXIEHHOTO
MMMYHHUTETA B pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

Pa3npa)xuMoCTh M peryisiniug y OpraHu3MoOB. Pa3apaXMMocCTh y OJHOKJIETOYHBIX OPraHM3MOB.
Takcucsl. PaznpaxumMocTs U peryisnus y pacreHuil. PocToBble BenecTBa U X 3HaYCHUE.

HepBHas cuctema u pediiekropHas peryisiuus y >KMBOTHbIX. HepBHas cucrema u €€ OTnaENbl.
OBOJIIOIIMOHHOE YCJIOXHEHUE CTPOCHHUS HEPBHOM CHCTEMBbl Yy KUBOTHBIX. OTHENBI T'OJIOBHOTO MO3ra
MI03BOHOYHBIX JKUBOTHBIX. Pediexc u pedaexropHas nyra. besycioBHble U yCIOBHBIE pEQIIEKCHI.

I'ymopanbHas perysauus U 3HIOKPUHHAs CUCTEMA KMBOTHBIX M yesioBeka. JKene3bl SHIOKPUHHOM
CUCTeMBbl U HX TOPMOHBI. [lelicTBME TOpPMOHOB. B3amMOCBSI3b HEPBHOW M SHIOKPHUHHON CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemoHcTpauuu



[Toptper: U. I1. ITaBnos..

Tabmuiet u cxembl: «OTHOKIETOYHBIE BOJOPOCTN», «MHOTOKJIETOUYHEBIE BOJAOpOCINY, «bakTepuny,
«IIpocreitmme», «OpraHbl IBETKOBBIX pacTeHHi», «CHCTEMBbl OpPraHOB MO3BOHOYHBIX KHUBOTHBIX),
«BHyTpeHHee cTpoeHne HaceKoMbIX», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHue cTeOIIsy,
«CTpoeHHE JIMCTOBOM IIACTUHKM», «TkaHuM XMBOTHBIX», «Ckener denoBekay, «llumeBapurenbHas
cucrema», «KpoBeHOocHas cucreMa», «JlpixarenbHas cucremay», «HepBHas cucrema», «Koxay,
«MpblmieyHas cuctemay, «BbiaenurenbHas cucremay, « JHIOKPUHHAs cucTteMa», «CTpOEHHE MBIIIIbDY,
«Ummynuter», «KumeuHononoctHele», «CxeMa MUTaHUA pacTeHuil», «KpoBEHOCHBIE CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IuiaHapum», «BHyTpeHHee cTpoeHue
noxzaeBoro uepss», «HepBHas cucrema poeido», «HepBHas cuctema nsrymkuy», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHas cucrema nruny», «HepBHas cuctema muiekonutaromux», «HepBHas
cucTeMa 4elioBekay, «Peduexcey.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnaparbl  OJHOKJICTOYHBIX  OpPraHU3MOB,
MUKpOIpenaparbl TKaHEW, pPaKOBHUHBI MOJUTIOCKOB, KOJUJICKIIMM HACEKOMBIX, WIJIOKOXKUX, >KUBbBIC
SK3EMIUIAPhl KOMHATHBIX pAcCTeHHM, repOapuu pacTeHUN pa3HBIX OTHAEJIOB, BIIAXHBIC MPEHapaTh
KUBOTHBIX, CKEJIETHl IM0O3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX J>KMBOTHBIX, CKEJIET YeJOBEKa,
o0opynoBaHue Ui JAEMOHCTPAllMd IMOYBEHHOTO M BO3AYIIHOTO MHTAHUA PACTEHHUH, pacUIerieHus
Kpaxmana U OenkoB moja JAeiicTBueM (GEpMEHTOB, OOOpYIOBaHHME Jis JIEMOHCTPAIMU OIBITOB IIO
WU3MEPCHHUIO KU3HECHHOM €MKOCTH JIETKMX, MEXaHW3Ma JbIXaTeIbHBIX IBUKEHUW, MOJEIU TOJIOBHOTO
MO3ra pa3Iu4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHeill pacTeHUI.

JlaGopaTopHas padora «/3ydyeHue TKaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHrne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTraHU3MOB

dopMBl pa3MHOXKEHUSI OPraHU3MOB: Oecrosioe (BKJIIOYAash BEreTaTUBHOE) M TOJIOBOE. Bubl
0€ecronoro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIALNS, (hparMeHTaIusl, KIOHUPOBaHHUE.

[TonoBoe pasmuokenue. [lonoBwie kieTku, win rametsl. Meio3. Craguu meiosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bruonornueckuii cmbici Meli03a U 1MoJ0BOro npouecca. Meitos u ero
MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasputue. ['amerorenes y xXUBOTHBIX. [lonoBble >kene3sl. OOpa3oBaHHE U
pa3BUTHE TOJIOBBIX KJIETOK. CriepmaToreHes u ooreHes. CTpOeHUE MOJIOBBIX KIETOK.

OmnogoTBOpeHre U SMOPHOHATBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). OMOPHONOTHS — Hayka O pPa3BUTUU
opranu3moB. Mopgoeenesz — 00Ha u3 enasuvix npooaem smopuonocuu. Konyenyus mopgocenos u mooenu
mopghocenesza. Ctaauu SMOpUOTEHE3a JKUBOTHBIX (Ha puMepe Jarymkn). Jpobnenue. Tumnsl poOiieHusl.
Jlemepmunuposannoe u HedepmuHuposarnHoe Opobnenue. brnacmyna, munet 6aacmyn. OcoOeHHOCTH
IpoOsIeHUsT MIIEKOMHUTAIOIMINX. 3apOJIbIIIEeBbIe TUCTKU (TracTpyisius). 3aKkiiaJka OpraHoB U TKaHEH U3
3apOBIIIEBBIX JINCTKOB. B3anMHOE BIMSHHE 4YacTel pa3BHBAIOMIETOCS 3apojblmia (d3MOpHOHATBHAS
WHIYKIKA). 3aKiajKa IJIaHa CTPOCHMS KMBOTHOTO KakK pe3yjibTaT HEpPapXUUYECKHX B3aWMOJICHCTBUI
reHOB. BiusiHue Ha sMOpHOHATBFHOE PAa3BUTHE PA3TMYHBIX (PAKTOPOB OKPYKAIOIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbI mepuoxa. llpsmoe W HempsMoe pa3BUTHE.
PazButne ¢ Mmeramopdo3om y GECro3BOHOYHBIX W TTO3BOHOYHBIX JKMBOTHBIX. brosorndeckoe 3HaueHue
MPSIMOTO M HEMPSIMOTO Pa3BUTHUS, UX PACIPOCTPaHEHHE B MpuUpoje. TUmbl pocTa KUBOTHBIX. PakTOpPbI
pEeryJsiliii pOCTa >KUBOTHBIX W denmoBeka. CTaguu MOCTIMOPHOHAIBLHOTO Pa3BUTHSA y JKHUBOTHBIX H
yenoBeka. [lepnoapl oHTOoreHe3a yenoeka. CTapeHre U CMEPTh Kak OMOJIOTUYECKUE TPOIIECCHI.

Pasmuoxxenne u pasButue pacteHui. ['amerodut u crmopodur. Melo3 B XKM3HCHHOM ITUKIIC
pactenmii. OOpa3zoBaHue Ccrop B mpoiecce Meiosa. ['ameroreHe3 y pacteHuil. OIUIOZOTBOpEHUE H
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIIOAOTBOPEHHE Y IIBETKOBBIX pacTteHuid. OOpa3oBaHue
U pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISILUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuuer u cxembl: «BereratuBHOe pa3sMHOXeHHe», «THmbl 0ecrojoro pa3MHOXKECHUSY,
«Pa3MHOXKEHUE XJIaMHIOMOHANb», «Pa3zMHOXXeHUE OdBrieHb», «Pa3zMHOXEHUE THUIPBY, «Meno3»,



«XpoMocoMbl», «l'amerorenes», «CTpoeHHe AMIEKIETKH W crepMaro3onaa», «OCHOBHBIE CTaauu
oHTOreHesa», «llpsmoe m HempsMmoe pasBuTHE», «Pa3BUTHE MAMCKOro Xykay», «Pa3Butue capaHum»,
«Pa3Butne mnArymku», «J{BoilHOE OIUIOJOTBOPEHHE VY IIBETKOBBIX pacTeHuil», «CTpoeHHe CeMsH
OJIHOJOJIBHBIX U JBYAOJBHBIX PAaCTeHUI», «JKM3HEHHBIM LMK MOPCKOM KaIyCThl», «OKU3HEHHBIM LUK
Mxa», « KU3HEHHBIM LUK MANIOPOTHUKAY, «)KU3HEHHBIN LIUKJ COCHBI.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIPETapaThl SHIEKIETOK U CIIEPMAaTO30UI0B, MOJIEIb
«IuK pa3BUTHS JIATYILKWY.

JlabopaTopnasi padora «/3ydeHue cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTuyeckass padora «BpIsBICHHME MPU3HAKOB CXOJCTBAa 3apOJBIIIEN  I[MO3BOHOYHBIX
KUBOTHBIX).

JlabGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI».

Tema 11. I'eneTuka — HaAyKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hcropus cTraHOBIIGHHUsS] U Pa3BUTHUs TeHETUKH Kak Hayku. Paboter . Mennens, I'. ne ®pwusa, T.
Moprana. Ponp oredecTBeHHbIX y4E€HbIX B pa3Butuu reHetuku. Paborsr H. K. Kompmosa, H. W.
Basunosa, A. H. benosepckoro, I'. /[. Kapneuenko, 0. A. ®wmnuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE T€HETUYECKUE IMOHSATHS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIbHBIE T'EHBI,
albTEPHATUBHBIE IPU3HAKH, IOMUHAHTHBIN U PELIECCUBHBIN PU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YUCTAs
TUHUS, TUOpuAbl, reHoTur, ¢eHoTturl. (OCHOBHBIE METONIbl T'EHETHKU: THUOPHII0IOTUYECKUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKU.

JdeMmoHcTpamun

[loptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. BaBunos, A. H.
benozepckuii, I'. /1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

Tabnuub! U cxembl: «MeToJIbl TeHETUKIY, «CXEMbI CKPEIIIMBAHUS.

JlabopaTopnas pa6ora «/{po3oduia kak 00bEKT FreHETHYECKUX UCCIEAOBAHU.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHnens — 3akoH eIuHOOOpasust TMOpPUI0B
nepporo mnokoieHus. [IpaBuno gomuHupoBaHusA. BTopol 3akoH MeHzens — 3aKOH paclICIUICHUS
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUIHOTO CKpelBaHus. [ MmoTe3a YiuCcTOThI TaMeT.

AHanmusupyromee ckpemuBanue. IIpoMexyTouHbIM XapakTep HacienoBaHusA. PacueruieHne
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpuaHoe ckpemyBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HaceAOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CuermienHoe HacnenoBaHue npuzHakoB. Pa6otsl T. Moprana. CrierieHHOE HaclieJJoBaHUE TEHOB,
HapylIEHUE CLUETIJICHUS MEKy TeHaMU. XPOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIM MEXaHU3M OIPEAEIEHUS M0ja. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHBINM U reTeporamMeTHsblil moj. ['eHeTnueckas CTpyKTypa MOJoBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIIETUIEHHBIX C I10JIOM.

I'enotun kak nemoctHas cucreMma. Ilneorpomuss — MHOXKECTBEHHOE JEWCTBUE TEHA.
MHOXeCTBEHHbI ayuienu3M. B3aumoaeicTBue HeauleNbHBIX T'€HOB. KOMIUIEMEHTApHOCTh. DMHUCTA3.
[Tonumepus.

['eHeT4eCKUi KOHTPOJIb PA3BUTHSI PACTEHUM, )KHBOTHBIX M YEJIOBEKA, a TAKKE (PU3HOTOTHUECKUX
MPOLIECCOB, TIOBEIEHUS H KOTHUTHUBHBIX (QYHKIUH. ['eHeTHdyeckne MeXaHM3Mbl CHUMOUOTEHE3a,
MEXaHU3MBbI B3aHMMOJICUCTBHS «XO35IMH — TMapa3uT» U «XO35 UH — MUKpOOHOM». ['eHeTH4ecKkne acTieKTh
KOHTPOJISI U U3MEHEHUS HACJIEICTBEHHON MH(OPMAIIMK B TOKOJICHHUSIX KIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubpr u cxemsl: «llepBpiii u BTOpoW 3akoHbl MeHnnens», «Tpetuit 3akoH MeHnmensy,
«AHanuzupyromiee ckpeuBanue», «Henomnnoe pomuHupoBanue», «ClLeEmIEeHHOEe HacleJoBaHue
MPU3HAKOB y Jnpo3oduisly, «['eHetnka mona», «Kapuotunm demoBekay, «KapuoTumnm apo3oduib,
«Kapuotun nrutibl», « MHOKECTBEHHBIN ajienn3My», «B3auMoaeiicTBre reHoBY.

O6opynoBanue: MOJeNb Il JIEMOHCTpAIlMH 3aKOHOB €IWHOOOpa3usi THOPHIOB IEPBOTO
MOKOJEHUS U PACIICIJICHUST MPU3HAKOB, MOJENb JUIsl JEMOHCTPAllMM 3aKOHAa HE3aBUCHUMOTIO
HACJIEIOBAHUSI TMPU3HAKOB, MOJENb JUISl JEMOHCTpPAIMU CIEIUICHHOTO HAacjleI0BaHus IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIripenapar: «Jpo3odumay.

IIpakTuyeckasi padora «/3yueHne pe3yIbTaTOB MOHOTHOPUIHOTO CKPEITUBAHUS Y APO30(DUITBI.



IIpakTnueckas padora «/3yuenue pe3ynbTaToB TUTHOPUIHOTO CKPEIIMBAHUSA Y APO30(DUIBD).

Tema 13. 3akoHOMepPHOCTH H3MEHYMBOCTH

BsaumopeiictBue renotuna u cpeasl npu GopmupoBanuu ¢eHotumna. I3MeHUYnBOCTh MPU3HAKOB.
KauectBeHHblE U  KOJIMYECTBEHHbIE TPHU3HAKK. BuUIbl HM3MEHYMBOCTH: HEHACJIEACTBEHHAsT U
HaCJEeICTBEHHA.

MoudukanoHHas HW3MEHYMBOCTh. Ponb cpeasl B (OPMHPOBAHUM  MOAM(PUKALMOHHOM
u3MeHunBoct. Hopma peakuuu mnpusHaka. Bapuanuonsbelii psn u  BapuanuonHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

l'eHoTunuueckass  uW3MeH4YMBOCTb.  (CBOWCTBA  TIEHOTUIIMYECKOW  M3MEHYUMBOCTU.  Buabl
F€HOTUINNYECKOM N3MEHYMBOCTH: KOMOMHATHUBHASI, MyTallMOHHASI.

KomOunaruBHast u3MeHYMBOCTb. Meil03 W MOJOBOM mpolecc — OCHOBa KOMOMHATHBHOMN
W3MEHUYUBOCTH. POb KOMOWHATUBHOW HM3MEHYMBOCTH B CO3/JaHUM TCHETHYECKOTO pPa3sHOOOpasus B
npezeiax OJHOro BUA.

MyTaimonHasi U3MEHYMBOCTb. Bubl MyTalluii: T€HHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHBIE U
WHIYLUPOBAHHbIE MyTalMu. SiepHble M LUTOIIa3MaTHueckue myrtanuu. CoOMaTU4YEeCKUE U IOJIOBBIE
MyTanuu. [IpUuyuHBl BO3HUKHOBEHMsSI MyTanui. MyTareHsl W WX BIMSHHE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAallMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKHUX PSAAOB B  HACIEICTBEHHOMU
u3menuuBoctu (H.W. BaBunoB). BuesinepHast ©'3MEHYMBOCTh U HACTIEACTBEHHOCTD.

Onueenemuka u JINUSEHOMUKA, PONb  dNUSEHEMUYeCKUx (akmopos 6 HAClIe008aHUU U
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuu

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuupt w  cxembl: «Buumbl  u3MeHuuMBOCTH», «MoaupUKAIMOHHAS  W3MEHUYUBOCTHY,
«KoMmOuHaTiBHAsT M3MEHYHUBOCTHY», «Meho3», «OrmnogoTBopenue», «l'eHeTuueckue 3a0o0ieBaHUs
yenoBekay, « Buasl myranuin.

Ob6opynoBaHue: )KUBbIe M TepOapHble SK3eMIUIIPbl KOMHATHBIX pacTeHuil, pucyHku ((otorpadum)
YKUBOTHBIX C PA3IMYHBIMUA BHIAMH U3MEHYUBOCTH.

JlabopaTopunasi padora «VccnenoBaHue 3aKOHOMEpPHOCTEH MOIU(MDUKAIIMOHHOW WU3MEHYMBOCTH.
[TocTpoeHne BapualMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTnyeckas padora «Mytanuu y Apo30¢puibl (Ha TOTOBBIX MHKPOIIPENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBeka. MexayHapoJHas mporpaMma HCCIEJOBaHUS T€HOMa 4YelloBeKa. MeTonabl
M3y4YEHUs TEHETHKH YeJIOBEKa: T'€HEATOTHYEeCKUU, OMU3HEIOBBINA, IUTOTCHETUYCCKUN, MOIYIISIIMOHHO-
CTATUCTUYECKUN, MOJIEKYIsIpHO-TeHeTuYecKuii. COBpEMEHHOE ONpe/IeNIeHUe TeHOTUIIa: MOJHOT€HOMHOE
CEKBCHHpPOBaHWE, TECHOTUNUPOBaHHWE, B TOM uucie ¢ nomombto [I[[P-ananu3a. HacnencrBeHnsbie
3a0o0NeBaHusl YeloBeKa. | €HHbIE W XPOMOCOMHBIE OOJIE3HM uenoBeKa. bole3HH ¢ HacieICTBEHHOU
MIPEAPACIIONOKEHHOCTRI0. 3HAYeHWE MEIUIMHCKON TEHETMKH B TMPEAOTBPAICHUHW W  JICUYCHUU
TeHETUYECKUX 3a00NeBaHUl denoBeka. Meauko-reHeTuueckoe KOHCYIbTHpoBaHue. CTBOIOBBIE KIIETKH.
[loHsiTHE «TrEeHEeTHYEeCKOro Trpy3a». DTUYECKUE AacCMeKThl HMCCIEJAOBaHUN B 0O0JACTH pPeNaKTUPOBAHUSA
r€HOMa U CTBOJIOBBIX KJIETOK.

I'eneTndeckne (akToppl TOBBINIEHHOW UYYBCTBUTEIBHOCTH 4YeJIOBeKa K (HU3WYEeCKOMy U
XUMHUYECKOMY 3arps3HEHUI0 OKpYKawoliew cpeipl. ['eHeTHueckas MpeapacrolioKEHHOCTh YEIOBEKa K
MaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuer u  cxembl: «Kapuotunm uyenoBeka», «MeTonbl H3yUY€HUSI T€HETUKU YEJIOBEKay,
«["eneTnueckue 3a00IEBaHUS YETTOBEKAY.

IIpakTnyeckas padora «CoCTaBICHUE U aHATIU3 POJOCIOBHON».

Tema 15. Cennekuusi OpraHu3MoB

JloMecTukanms U cenekius. 3apoKIeHUe celeKiuu u qoMmectukanuu. Yuenue H. M. BaBuiosa o
[{eHTpax MPOUCXOXKIECHUS ¥ MHOTO00pa3us KyJIbTYPHBIX pacTeHHid. POJIb CeNeKInu B CO3JaHUU COPTOB
pacTeHuil 1 mopoJl )KUBOTHBIX. COpT, MopoAa, MTaMM. 3aKOH TOMOJIOTUYECKUX PSA0B B HACIEICTBEHHON
u3menuuBoct H. M. BaBuiioBa, ero 3HaueHue AJIs CENEKIIMOHHON PaOOTHI.

Meroap! ceneKIMOHHONW paboThl. VICKyCcCTBEHHBIM OTOOp: MAacCOBBIA M MHAMBUIYATbHBINA. DTarbl
KOMOMHAIIMOHHOM cenekiuu. McnpiTaHue mnpow3BoauTede mo moToMcTBy. OTOOp TO TeHOTUTY C
MTOMOIIIbIO OIICHKU (DEHOTHUIIAa TOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ rmoMoIbio aHainu3a JJHK.



HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW palOoThl. PagualimoOHHBIA W XUMHYECKHUI
MyTareHe3 Kak HCTOYHUK MYTaluil y KyJIbTYypHBIX (GOpM opraHuzMoB. M CIoib30BaHHE TEHOMHOTO
penakTHpoBaHUs U MeToaoB pexkomMOuHaHTHBIX JIHK nans momywyenuss ucxomHoro marepuana Juis
CEJIEKIIUU.

[Tonyuyenue mnonuruionaoB. BHyTpuBugoBas rubpuauzanus. BiIM3KopoACTBEHHOE CKpELUMBaHUE,
win uHOpuAWHT. HepoacTBEeHHOE CKpelIMBaHUE, WIH ayTOpPUIUHT. [eTepo3uc W ero MPHUYUHBL.
Hcnons3oBanue rerepo3uca B cenekuud. OtmanénHas rubpunuzanus. Ilpeomonenue Oecruioaus
MEXBHUIOBBIX THOPUAOB. JOCTHIKEHUS CENEKIINN PACTCHHUI U KUBOTHBIX. «3e1EHASA PeBOIOYUsLY.

CoxpaHeHHe ¥ U3y4eHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX TUKUX POJAHYEH JIs
CO3/IaHUS. HOBBIX COPTOB M THOPHJIIOB CEIbCKOXO3SWCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcamu CenlbCKOXO3AUCMBEHHbIX U NPOMbICI0BbIX HCUBOMHBIX 8 UYEsxX
VAYYUEHUST CYWeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCie C NPUMEeHeHUuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIEeO08AHUL, NePedo8blX Udell U NepPCneKmuU8HbIX MexHoN02Ul.

JdemMoHcTpanuu

[Hoptpersr: H. U. Basunos, WU. B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykpsnenko, b. JL.
Acraypos, H. bopnoyr, /I. K. besnses.

Tabmuisl u cxeMbl: «LIeHTpBI MPOMCXOXKIECHUS 1 MHOT000pa3us KyIbTYPHBIX pacTeHHID», «3aKOH
TOMOJIOTUYECKUX pPSAJOB B HACJIEICTBEHHOW HM3MEHUYUBOCTH», «Meroabl cenekiuuny, «OtnanéHHas
rubpuauzamnusy, «MyrareHes».

JlabopaTtopHass paGora «l/I3ydyeHHe COpPTOB KYJIbTYPHBIX PpAaCTEHUH U MOPOJ JOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METO0B CEIEKIIUN PACTEHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

Ikcekypeust «OCHOBHbIE METOJBI M JOCTHKCHHS CEJIEKIIMM pPACTEHUH U IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO (pepMy, COPTOMCTIBITATEBHBIN YYaCTOK, B TEINTIMYHOE XO35HCTBO,
B J1a00paTOpPHUIO arpOyHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOTUS M CHHTETHYECKASI OMOJIOTUSA

OOBeKThl, HUCHOJb3yeMble B OWOTEXHOJOIMH, — KJIETOYHbIE U TKAaHEBble KYJIbTYpHI,
MUKpPOOPTaHU3Mbl, MX XapaKTepUCTUKA. TpaaulMoHHas OMOTEXHOJIOTHs: XjeOorneueHue, IMOIydeHHe
KHCIIOMOJIOYHBIX IIPOJYKTOB, BHUHOJEIINE. Muxkpobuonornyeckui CHHTE3. OOBeKTHI

MUKpOOHOIOrnyecKux TexHojaoruil. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

CozaHue TEXHOJIOTMH W HMHCTPYMEHTOB II€JICHAIPABIECHHOTO M3MEHEHUS W KOHCTPYMPOBAHUS
T€HOMOB C LEJBbI0 IOJYYEHUs OPraHW3MOB M MX KOMIIOHEHTOB, COJEpXKAIMX HE BCTPEYAOLIUECS B
pUpojie OMOCUHTETUUECKUE ITYTH.

Krnerounas nnxenepus. MeToapl KyabTyphl KIETOK M TKaHE pacTeHuil u KUBOTHBIX. KprobaHkH.
Comaruyeckass THOpUAM3aLNS U COMaTHUECKUil sMOpHorenes. Mcnonp30BaHue TalyionJIOB B CEJEKIUH
pactenuit. [lonyuenue monoxkionanvHolx anmumen. Vcnonvszoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OILUIOOTBOpEHUE. PEKOHCTPYKIIMS SHIIEKIETOK U KIIOHUPOBAaHUE
KUBOTHBIX. MeToA TpaHCIJIaHTAllUU SAep KIETOK. TexHonocuu 0300po6neHus, KyJIbmMUueuposauus u
MUKPOKTOHATLHO20 PA3MHONACEHUS CETbCKOXO3SAUCTMBEEHHBIX KYIbMYP.

XpOMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W KOHCTPYMPOBaHHUE
pexombunantueix JIHK. Cozdanue mpanceennvix opeanusmog. JIOCTHKEHUS U TEPCIEKTHUBBI
XPOMOCOMHOM U T€HHOI MH)KEHEPUU. DKOJIOTUYECKHIE U ITHYECKHE MTPOOIeMbl T€HHOW HHKEHEPUH.

Menununackue Ouotexnonoruu. IloctreHomuas mudpoBas wMeaununa. [I[P-muarnoctuka.
MeTaboIOMHBIN aHaIu3, TEHOIEHTPUUYECKUN aHaau3 MPOTeoMa YEIOBEKa ISl OIEHKH COCTOSHHS €ro
310pOBbs. Vcmonbp3oBaHWE CTBOJOBBIX KIETOK. TapreTHas Ttepamus paka. 3D-OuomHxeHepus st
pa3paboTku (yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOIHMH, CO3JaHHUS KOMIUIEKCHBIX TKaHeH
COUCTAHHEM TEXHOJOTUH TpEXMEpHOro OuWonpuHTUHra © ckaddonguHra [UIs  pelieHus 3aaad
[IEPCOHAIN3UPOBAHHON METULINHBI.

Co3gaHne BEKTOPHBIX BaKIMH C II€7Ibl0 OOecredeHuss KOMOWHUPOBAaHHOM 3aIlUTBI  OT
Bo3Oyauteneii OPBU, ycraHoBimeHHe MOJICKYJIAPHBIX MexaHW3MOB (yHkimoHnupoBanus PHK-
COZIep KALINX BUPYCOB, BHI3BIBAIOIINX 0COOO OIMAcHbIE 3a00JIeBaHHSI YeIOBEKa U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuier 1 cxemsl: «lcmonp30BaHME MUKPOOPTaHU3MOB B IPOMBIIIICHHOM IPOU3BOJICTBEY,
«Knerounast uHxeHepusn», «l'eHHass HHKEHEPUSI.



JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayueHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKckypeusi «bHOTEXHOJOTHA — BaKHEWIIash MPOM3BOIMTENIbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:kaenue u pa3BuTHE 3BOJIONHOHHBIX NPeACTABJCHNN B 0M0JIOTHH

OpomonnonHass Teopus Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHMS JapBuHU3Ma. JKU3Hb U
Hay4Has aedareiabHocTs Y. /lapBuHa.

JIBukyme cuiibl 3BojitonMud BuAOB 1o Y. JlapBuHy (BBICOKass MHTEHCHUBHOCTb Pa3MHOKECHHS
OpPraHU3MOB, HACJIEJCTBEHHAs W3MEHYMBOCTh, OOpb0a 3a CYIIECTBOBAaHME, ECTECTBEHHBIH W
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunTeTHUeckoi Teopun sBomtoimu (CTD). HeirpanbHas TeOpUs SBOIIOIHH.
CoBpeMeHHass DSBOJIOLMOHHAS OWONOTHs. 3HAYEHHE SBOJIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHbBI MUPA.

JdeMoHcTpamun

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Kroswe, Y. lapsun, C.
C. YerBepuxos, U. U. llImansraysen, x. Xonaeitn, J. K. benses.

Tabmuisr u cxembl: «Cuctema xuBoit mpuponsl (no K. Jlunuerw)y», «JlecTHuIa ®UBBIX CYILIECTB
(mo Jlamapky)», «MexanusM (HOpMUPOBAHHS IPUCIIOCOOICHHUI Y paCTeHUN U KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmipyra myremectsus Y. Jlapuna», «Haxonku Y. JlapBunay», «D@opmbl 60pbObI 32
cymectBoBanuey», «llopoabl romyOeit», «MHorooOpasue KylnbTypHBIX (GOpM Kammyctbly, «lloposr
JOMAaITHUX XUBOTHBIX», «Cxema oOpa3oBanusi HOBbIX BUIOB (10 Y. J[apBuny)», «Cxema COOTHOIICHUS
JBUKYIIUX CUJT 3BOJTIOLMKY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOPUU SBOIIOIIUI.

Tema 2. Mukpossoaonust 4 €€ pe3yJabTaThl

[lonmynsimust  kak  diaeMeHTapHas enuHuua dBomtonud. CoBpeMEHHbIE METOAbl  OLEHKU
TEHETUYECKOr0 Pa3HOOOpa3Huss M CTPYKTYpbl Nonmyiasuuid. M3meHeHue reHodoHIa MOMYJISALUN Kak
3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJIEHHE. 3aKOH reHeTnyeckoro pasHoBecus Jx. Xapau, B. BaiinGepra.

DneMeHTapHbIe (GaKTOPBI (IBUKYIINE CHIIBI) 3BOIIONMUA. MyTannoHHbIH nponecc. KomOuHaTuBHas
M3MEHYUBOCTH. J[peld reHoB — ciryyaiiHbie HEHANIPaBICHHbBIE U3MEHEHHUS YaCTOT aJIJIeIeH B MOMYJISAIIHIX.
D¢ ekt ocHoBarens. Ipgexm Oymouinounozo eopaviuka. CHudceHue 2eHemuyeckozo paszHoobpasus:
npuuunsbl u creocmeus. Ilposenenue spgpekma Opetiha 2eHo8 6 OONLUWUX U MATLIX NONYIAYUSX.
Murpauuu.  M3onsauust — nmomynmauuid:  reorpaduueckas  (MPOCTpAaHCTBEHHas),  OMOJOrMYEcKas
(penpoayKTHBHAs).

EcrecTBeHHbIil 0TOOp — HampaBisiomuid ¢axTop 3Boronuu. PopMbel ecTecTBEHHOTo oTOOpa:
JOBUOKYIIUM, CTaOUIU3UPYIOLUH, pa3peiBatomnid (au3pyntuBHbii). [lonoBoit oTOop. BozHukHOBeHUE U
9BOJIIOLIMSI COLIMAJIBHOTO MOBEAEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpraHU3MOB  KaK  pe3yiabTaT  MHKPOIBOMIOLMH.  BoO3HUKHOBEHHE
npucrnocobaeHuit y opranusmoB. Apomopdosbl U uauoanantauuu. Ilpumepsl mpucnocoOneHui y
OpPraHU3MOB: Mophosioruyeckue, ¢buznonornyecKue, OMOXMMHYECKHE, MOBE/ICHYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOTEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumoobpasoBanue kak pe3yabTaT MUKpodBoJtouuu. M3omsmus —
KIo4eBoil  (akrop BuaooOpasoBanHus. Ilytm u  cmocoObl BHA00Opa30BaHUS: aIONATPUUYECKOE
(reorpadmueckoe),  cuMmmaTpuueckoe  (IKOJOTUYECKOE),  «MTHOBEHHOE»  (TIOJUTLIOWIU3AIHS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

Mexanu3mbl HopMUpPOBaHUS OMOIOTHUECKOTO PA3HOOOpa3usl.

Posnb »BOMIOIMOHHON OHONIOTHN B pa3pabOTKe HayYHBIX METOIOB COXpaHEHHs OnopazHooOpaszus.
MUuKpO3BOIIONUS U KOABOJIOLHUS Mapa3UTOB U UX X035€B. MexaHu3Mbl (pOpMHpPOBaHUS YCTOWYMBOCTU K
AHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuis! u cxeMbl: «MyTalllOHHAs U3MEHUUBOCTBY, «[lomynsiunonHas cTpykTypa Buaa», «Cxema
nposiBJIeHUs1 3akoHa Xapau—BaitnOepray, «/IBMXKyIIuEe CHIIBI 3BOJIOLUNY, «DKOJOTHUYECKAs W3OS
MONYJISIIUKA ceBaHCKOU (popenny, «I"eorpaduaeckast H30JSIHS TUCTBEHHUIIBI CHOMPCKON M JINCTBECHHUITBI



naypckon», «llomynsiiuoHHBIE BOJIHBI YHWCIEHHOCTH XMIIHMKOB M JKEepTB», «(Cxema JneucTBUs
€CTeCTBEHHOTO 0TOOpa», «DopMmbl OOphOBI 3a cymiecTBOBaHME», «MHAYyCTpHANBHBIH METaHU3MY,
«KuBpie uckomnaembie», «IIoKpOBUTENBCTBEHHAs OKpacka >KUBOTHBIX», «lIpemympexknaromas okpacka
KHUBOTHBIX»,  «Du3nonornyeckue  aganramun», «lIpucrnocobieHHOCTh  OpraHu3MoB U €&
OTHOCHUTENbHOCTBY, «Kpurepuu Bunay», «Bunsi-nBoiinukn», «CTpyKTypa BUAa B mnpupozae», «CrnocoObl
Buz000pasoBanus», «l'eorpadpuueckoe BHI000pa3zoBaHWE TPEX BUAOB JAHIBIIICH», «IDKOJIOTHYECKOE
BUJI000pa30BaHue BUJOB CUHUI, «[lonummonasl pacteHuit», «KamycTHo-peaeuHblid THOPUI.

Ob6opynoBanue: repdapuu pacTeHU, KOJUICKIIMH HACEKOMBIX, Uyuelia MTHIl U 3Bepeil ¢ mpuMepaMu
Pa3IMYHBIX MPHUCIOCOOJCHHM, yy4yena NTUIl U 3Bepell pa3HbIX BUAOB, repOapuu pacTeHHM OIM3KHUX
BUJIOB, 00pa30BaBIINXCS PA3IUYHBIMH CLIOCOOAMH.

JlaGopaTopHas padora «BrIsiBiIeHHE N3MEHUNBOCTH Y OCOOCH OJTHOTO BUIAY.

JlaGopaTopHnas padora «lIpucnocoOnenus OpraHu3MOB U X OTHOCUTEINIbHAS 11€J€CO00Pa3HOCTDY.

JlabopaTopHas padora «CpaBHEeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. MakposBosonust 4 eé pe3yJibTaThl

Meroasl u3ydeHHss Makpo3BoJiOIMHU. [lameoHTOMOrMUEeCKME METOAbl HW3Y4YEHUs HBOJIIOLUU.
[Tepexonnbie GopMbI U GUIIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpaduyeckue Meronpl uzydeHus sBoitouuud. CpaBHeHHE (IIOpbl U (PayHbl MAaTEPUKOB H
ocTpoBoB. buoreorpaduyeckue obnactu 3eMian. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHUECKHE ¥ CPAaBHUTEIBHO-MOP(OIOTHYECKHE METOJIbl  HM3Y4YECHHUS  SBOJIOLHUH.
['eneTnueckne MexaHU3Mbl HBOJIIOLMM OHTOI€HE3a U TOSIBICHUS 3BOJIIOIMOHHBIX HOBILECTB.
['oMosiornyHble M aHAJIOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MblL. MoJEKyJIsIpHO-
TreHeTUYECKUE, OMOXMMHUYECKHE U MAaTeMaTUYECKUe METOAbl U3YUCHHs ABOMONUU. [ OMOIOTHYHBIE TE€HBI.
CoBpeMeHHBIE METOIbl TOCTPOCHUS (DUITOTEHETHYECKUX ICPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLIHS TEHOMOB.

OO6mume 3akoHOMEpHOCTH (TpaBmia) 3BONMONUU. [Ipunyun cmenwvt @yuxkyuu. HeobpatumocTsb
IBOJIIOLIMU. AfanTUBHAA paanuanusa. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUN.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkens.

TaOmuis! u cxeMbl: «PUIOTeHETUYECKUN AL JIOMIAIN», «APXEONTEPUKCY», «3BEPO3YyObIE ALEPHI»,
«Creronedanel», «Punnoputs», «CeMeHHble NaNOpOTHUKWY», «buoreorpadguueckue 30HBI 3eMIN»,
«/peiip xoHTHHEHTOB», «PemukTel», «HavanpHble cTaauM SMOPHUOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE U aHAJIOTHMYHBIE OpPTraHb), «PyquMeHTs», «ATaBU3MBI», «XPOMOCOMHBIE
HaOoOpbl 4YelloBEeKa W IMIUMIaH3e», «lJ1aBHbIE HalpaBieHUs 3BOMOIUN», «OOLMEe 3aKOHOMEPHOCTH
IBOJIIOLIVM.

OO6opynoBaHue: KOJJIEKIIUH, TepOapuu, MYJSDKA HCKOMAEMBIX OCTAaTKOB OPTaHU3MOB, MYJISIKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTABU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHE KU3HH HA 3eMiie

Hayunble rUmoTe3sl MPOUCXOKICHUS KU3HM Ha 3emiie. AOuoreHes W maHcrepmus. JloHayuHble
MIPEJICTAaBICHUS O 3apOKJIEHUH KU3HU (KpeaunoHu3M). ['MrmoTe3a mocTosTHHOrO caMOo3apOKIeHUS JKU3HU
n e€ omposepxkeHue onsitamu @D. Penu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxokineHue Xu3Hu H
acTpOOHOJIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHuueckod »sBomronuu. [lnaHerapHas (reojorudeckas) HBOJIIOLHUSA.
XuMmudeckasi HBOJIOLNSA. AOGUOTEHHBIH CHHTE3 OpraHMYeCcKHX BellecTB M3 HeopraHumueckux. Ombir C.
Munepa u I'. FOpu. O6pa3oBanue nonuMepoB u3 MmoHoMepoB. KoanepsarHas runotesa A. M. Onapuna,
rUnoTe3a nepBuyHoro OynpoHa J[k. XonmelHa, reHetnueckas runoresa ['. Ménmnepa. Puboszumsr (T. Yek)
u runore3a «mupa PHK» V. I'nn6epra. ®opmupoBanue MeMOpaH 1 BOZHUKHOBEHUE MPOTOKJIETKH.

Uctopus 3emun u metoasl e€ uzydeHus. Mckomaemple opranndeckue octatku. ['eoXpoHomiorust u
e¢ meroabl. OTHOCUTENbHAS U a0CONIOTHAS TCOXPOHONOTHA. [ e0XpOHOIIOTHYecKas IIKaia: 30HBI, 3PHI,
MIEPUOJIBI, STTOXH.

HavanpHble 3Tansl oprannyeckoi 3Bomtonuu. IlosBienue u 3BOIIOLNS EPBBIX KJIETOK. DBOJIIOLMS
MeTtabonu3ma. BozHukHOBeHUE nepBbIX sKocucTeM. COBpeMEHHbIE MUKPOOHbBIE OMOIUIEHKH KaK aHaJlor
nepBbIxX Ha 3emiie coobmecTB. CTpoMaToiauThl. [IpoKapuoOTHI 1 3yKapHOTHI.

[IpoucxoxaeHne HsykapuoT (CHMOMOreHe3). OBOJIONMMOHHOE IPOUCXOXKICHHE  BHUPYCOB.
IIponcxoxaeHrne MHOTOKJIETOUYHBIX OpPraHHW3MOB. BO3HMKHOBEHHE OCHOBHBIX IPYNIl MHOTOKJIETOYHBIX
OpraHU3MOB.



OcCHOBHBIE 3Tambl IBOJIOIMU BBICIIHX pacTeHud. OcHOBHBIE apomopdo3sl pacTeHuil. Bbixon
pacteHuil Ha cyury. IlosiBneHHe cCOpOBBIX pacTeHU M 3aBOE€BaHME MMHU cylmid. CEeMEHHbIE pacTEHUS.
[IpoucxoxaeHre NBETKOBBIX PACTECHHIA.

OCHOBHBIE Talbl BONIONHMU XUBOTHOTO Mupa. OCHOBHBIE apoMop(03bl KUBOTHBIX. BeHickas
¢bayna. KemOpuiickuii B3pbIB — [IOSIBJIEHUE COBPEMEHHBIX TUIOB. IlepBbie XOp10BbIE )KUBOTHBIE. JKU3HDb B
Boje. OBoOMIOUUS TO3BOHOYHBIX. [Ipomcxoxkaenune amdubOuit u  pentunmit. [Ipoucxoxxnenue
MiIeKonuTalomux W nOrul. IlpuHnun kmrodeBoro apomopgosza. OcBoeHHe O€CHO3BOHOYHBIMU U
[103BOHOYHBIMU KUBOTHBIMU CYILIH.

Pa3zButne xu3HuM Ha 3emie MO 3paM M MEPUOJAM: apXeil, MpOTEepO30id, Maie030il, MEe3030H,
KaifHo30M. OOImIas XapakTepuCTUKa KIMMaTa M TEOJIOTMYECKHUX TMporeccoB. [losBieHne u pacuser
XapaKTepHBIX OPraHU3MOB. YTJIe00pa30BaHHUE: €ro YCIOBUS U BIUSHUE Ha ra30BbIi cOCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHUsl — SKOJIOTMUECKUE KPU3HUCHI Ipouuioro. IIpudynHbl U CleICcTBUS MAaCcCOBBIX
BbIMUpaHUHA. COBpEeMEHHBIH HKOJOTMUECKUH KpH3HUC, ero ocobeHHoctu. Ilpobirema coxpaHeHus
O6uopaznooOpazus Ha 3emIe.

CoBpeMmeHHas cucTeMa opraHudeckoro Mupa. IlpuHiuns! kinaccugukanuyu opranuzMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpamun

[Toptpetsr: @. Penu, JI. Cnamnannanu, JI. [lactep, . 1. Meunukos, A. WM. Onapun, [[x. Xonaeiix,
I'. Ménnep, C. Musnep, I'. FOpu.

Tabmumper u cxembl: «Cxema ombiTa @. Penm», «Cxema ombita JI. Ilactepa mo wuzyueHuto
camo3aposKJIeHUs KU3HI», «CxeMa onbita C. Muiepa, I'. FOpuy», «Otanbl HeopraHuueckoi 3BOIIOLUN,
«["'eoxpoHonoruueckas mkana», «HadanabHble 3Tarbl OpraHMuecKoi sBomonun», «Cxema oOpazoBaHUs
9YKapHOT MyTéM cumOuoreHesa», «Cucrema >KUBOW mpupoab», «CTpoeHHne BHpYca», «ApoMopdo3bl
pactenuily, «Punnogurel», «OIHOKIETOUYHbIE BOJIOPOCIH», «MHOTOKIETOUHBIE BOAOPOCINY, «MXn»,
«[TarmopoTHUKNY», «l'0Nl0OCEMEHHBIE pacTeHus», «OpraHbl LBETKOBBIX pacTeHMiD», «Cxema pa3BUTHUSA
KHMBOTHOTO MHDPa», «ApoMopdo3bl KHUBOTHBIX», «IIpocteiimmue», «KumeunonomnoctHele», «llmnockue
YEPBUY, «YIIEeHHUCTOHOTHEY, «PBIOEY, «3eMHOBOTHEICY, «IIpecmbikaromuecs», «lITume,
«Miekonuraromuey, «Pa3Butue KU3HU B apXEUCKOM 3pe», «Pa3BUTHE )KU3HU B IIPOTEPO3OUCKON dper,
«Pa3BUTHE KU3HM B MAJICO30MCKOU 3pe», «Pa3BuTHE )XU3HU B ME3030MCKOM 3pe», «Pa3BuTHe KM3HU B
KaHO30HMCKOM 3pe», «CoBpeMeHHas CHCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTEHUN Pa3TUYHBIX OTACNIOB, KOJUJIEKIIMM HACEKOMBIX, BJIa)KHBIE
IpenapaTsl JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIUM WIJIOKOKHUX, CKEJIEThl II03BOHOYHBIX
KUBOTHBIX, Yydesla NTHUIl U 3Bepel, KOJUIEKIIMM OKAaMEHEJIOCTEH, IOJIE3HBIX MCKOIMAEMBbIX, MYISDKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas jgaGoparopHas padora «MozenupoBanue onbiToB Musuiepa—tOpu no usydenuro
aOMOTreHHOr0 CUHTE3a OPraHMUYECKUX COEMHEHUH B MEpBUYHON aTMochepey.

JlaGoparopHas padora «/3yueHne u onrcaHue HCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTAETIOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEHN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxieHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponoaoruu. MeToibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEICTABICHUH O IPOUCXOXAECHUM 4EJIOBeKa. Pemuruo3Hele  BO33pEHMS.
CoBpeMeHHbIE HayYHbIE TEOPUH.

CxoncTBO 4enoBeKka C KUBOTHBIMU. CHCTEMaTH4eCKOE IOJIOKEHUE uenoBeka. CBHIETENbCTBaA
CXOJICTBA YE€JIOBEKa C KUBOTHBIMHU: CPaBHUTEIbHO-MOP(OJIOTHUECKHE, SIMOPHOIOrHIecKre, PU3N0I0ro-
Ouoxumuyeckue, nosefeHuyeckre. OTIMYUS 4YeIOBEeKa OT KUBOTHBIX. [IpsAMOXOXKIEHHE M KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAIBHON CHCTEMBI.

JBmwxyume cuwibl (pakTopsl) aHTpONOreHe3a: Ouonorudeckue, couuanbHblie. COOTHOIIEHHE
OMOJIOTUYECKHUX U COITUATBHBIX (haKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaUH aHTponoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIBI) U paHHHE
MOHT /bl — OOIIME MPEJKU YeIOBEKOOOpa3HbIX 00€3bsiH U JIIOJEH. ABCTPAJIONUTEKH — IBYHOTUE MIPEIKU
monen. YemoBek yMenblil, IEpBbIe U3TOTOBJICHUS OpyAuM Tpyaa. UenoBek NMpsAMOXOIALIUMN U IEPBBINA
BBIXOJ JIIofIel 3a mpenensl Adpuku. YenoBek reinenbOeprckuii — oOmmi mpeaokK HeaHAepTaTbCKOro
4eJIOBEKa M YeJOBEKa pa3yMHOro. YenoBek HeaHJEpTaIbCKUM KakK BHJ JIIOJEH XOJIOAHOIO KIUMarTa.



YenoBek pa3yMHBI COBPEMEHHOIO THIA, IEHHUCOBCKUHM YEIIOBEK, OCBOEHUE KOHTUHEHTOB 34 IMpeAeiIaMU
Adpuxu. [laneoreHeTrka u majaeoreHOMHUKA.

OBOJIIOIMST  COBPEMEHHOTO  4eJloBeKa. EcCTecTBEHHBI OTOOp B  TOMYNSAIUSAX — YEIOBEKa.
MyTanoHHbIH nporece u nonumopdusM. IlomynsuonHble BOJIHBL, Apeii¢ reHoB, MUTpanus 1 «3¢pdexrt
OCHOBATEJIs1» B MONYJISALMUIX COBPEMEHHOI'O YEJIOBEKA.

UYenoseueckue pacwl. [lonstue o pace. bonbime pacel: eBporneouiHas (eBpa3uiickas), aBcTpaio-
HerpouHas (dPKBaTopUajbHas), MOHTOJOUIHAs (a3uaTcKO-aMepHKaHCKas). Bpems u myTtu pacceneHus
4yeloBeKa M0 IIaHere. EQuHCTBO denoBeueckux pac. HaydHass HECOCTOSITENBHOCTh pacu3Mma.
[IpucnocoOaeHHOCTs YeloBeKa K pa3HbIM YCIOBUAM OKpYXarouleil cpeibl. Biausuue reorpaduueckoit
cpensl U apeiida TeHOB Ha MOPQOIOTHIO U (PU3HOJIOTHIO YEIOBEKa.

MeXIuCcUUIUIMHAPHBIE METOAbl B (hU3HuecKol (OMOJOTHYEeCcKOi) aHTPOIOIOTHH. DBOIIOLIMOHHAS
AQHTPONOJIOTUS M IAJ€OAHTPOIOJIOTHs YEJOBEUECKUX MONyJsauuid. buoconuanbHble HCCIE10BaHUSA
IpUPO/BI uenoBeka. McciaenoBaHue K03BOIIOUN OMOJIOTMYECKOT0 U COIIMAIEHOTO B UETIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. HapBun, JI. JIuku, A. A. Porunckuii, M. M. ['epacumos.

Tabnuubl u cxembl: «MeTobl aHTponoJIOTHIY, «['0JTOBHOM MO3T YenoBekay, «YenoBekooOpa3Hbie
00e3bsiHb», «CKeNeT 4YenoBeKa W CKeJeT HmuMMNaH3e», «PyIuMeHThl U aTaBU3MbD», «/{BHDKYyIIHME CHUIIbI
AHTPOIIOr€HE3a», «IBOIOLHUOHHOE APEBO YETOBEKA», «ABCTpPAIONUTEK», «HenoBek ymenblii», «HenoBek
NpAMOXOJAIIUIY, «/leHncoBckuid yenoBek» «Heanaepranbup», «KpomanboHUb», «lIpenku yenoBekay,
«Tanel 3BOJIOLNH YEI0BEKa», «Packl yeroBekay.

O6opynoBaHue: MyJISDKM OKaMEHENOCTEH, MpPEeAMETOB MaTepUalbHONM KYJbTYphl IPEIKOB
yenoBeKka, penpoaykuuu (Qororpaduu) KapTuH ¢ MHUGPOIOTUYECKUMU U OUONECHCKUMH CHOKETaMu
MIPOUCXOXKACHUS YeloBeKa, GoTorpadui HaXOAOK MCKOMAEMBIX OCTATKOB YEIIOBEKA, CKEJIET YelOBeKa,
MOJI€JIb Yeperna 4YelOBeKa U uepena IMMIaH3€, MOJEIb KUCTH YEJIOBEKa M KUCTH IIMMIIaH3€, MOJEIU
TOpca MPEIKOB YEIOBEKA.

JlaGopaTtopHas pabora «/I3yueHne 0coOEHHOCTEH CTpOEHHs CKelleTa YelOBEKa, CBSI3aHHBIX C
MPSIMOXOKJICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJOTNYECKUX aJalTallUN YETOBEKaA».

Tema 6. Ixko10rust — HAyKa 0 B3AUMOOTHOILIEHUSAX OPTraHN3MOB H HAIOPTaHU3MEHHbIX CHCTEM
€ OKpY:KalolIeH cpeaou

3apoxaeHue u pazButue dxkojoruu B Tpynax A. ['ymGonbnara, K. ®@. Pynse, H. A. Cesepriona, 3.
I'exkkens, A. Tencnmu, B. H. CykauéBa. Paznmensl m 3amaum skonoruu. CBsA3b DKOJOTUU C APYTHMHU
HayKaMH.

Mertoabl skonoruu. IloneBble HaOmOAeHHA. OKCHEPUMEHTHI B JKOJOTMM: NPUPOAHBIE U
naboparopHble. MojaenupoBaHue B 3KOJOTUHM. MOHUTOPUHI OKpY)XKaloIleW Cpelbl: JIOKaIbHbIH,
PETHOHAIBHBIN U TI00aTbHBIH.

3HaueHue SKOJIOTUYECKUX 3HAHMU JUIs 4elloBeKa. DKOJOTMYeCKOe MHPOBO33PEHHE KaK OCHOBA
CBs3eM uenoBeuecTBa ¢ npuponoil. dopmupoBaHHE 3KOJOTMYECKOW KYyIbTYphl M 3KOJOTMYECKOU
IrPaMOTHOCTH HaceJeHUsI.

JdemMoHcTpanuu

[optpetsr: A. I'ym6onbaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuuer u cxemsl: «Paznmensr skomorum», «Metoabl 3Kojgorum», «CxemMa MOHHTOPHHTA
OKpY>KaloIlen cpesib».

JlabopaTopnasi padora «/3ydeHre METO10B IKOJIOTUYECKUX UCCIIEI0BAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Okonorndyeckue (hakToppl M 3aKOHOMEPHOCTH MX jaedcTBus. Kraccudukamums 3KOJOrMYECKHX
(dakTopoB: abwoTHueckue, OWOTHYECKHE, aHTpornoreHHeie. OOImMe 3aKOHOMEPHOCTH JCUCTBUS
skonoruueckux (akropos. IlpaBuno mmuumyma (K. IHmpenrens, 0. JInbux). TonepaHTHOCTS.
OBpUOUOHTHBIC M CTCHOOMOHTHBIC OPTaHU3MBI.

Ab6unornueckue (akropel. CBeT Kak 53KoJormyeckuit ¢akrop. JleWCTBHE pa3HBIX YYaCTKOB
COJIHEYHOT'O CIEKTpa Ha OPraHU3MBbl. JKOJOTMYECKHUE IPYIIbl PACTEHUN U )KMBOTHBIX IO OTHOLICHUIO K
cBeTy. CurnasipHas posb cBeta. POTONEpUOaN3M.

Temneparypa kak dkojormueckuii dakrtop. JlelictBue Ttemmeparypsl Ha  OpPraHU3MBL.
IToiKnI0TEPMHBIE U TOMOHOTEPMHBIE OPIraHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.



BrnaxxnocTts kak skosnorudeckuid axrop. [IpucnocobieHus: pacTeHUil K MOAAECPKAHUIO BOJTHOTO
Oananca. Knaccudukamus pacteHuil Mo OTHOIICHHUIO K Bojie. [Iprcmoco0nennst sKMBOTHRIX K N3MEHEHUIO
BOJTHOTO PEKHUMA.

Cpenpl  oOuTaHHMsl OpraHM3MOB: BOJHAs, HAa3eMHO-BO3JYyIIHAs, IIOYBEHHAs, TIIyOWHHAs
MO/INTOYBEHHAs, BHYTpUOpraHu3MeHHas. OU3NKO-XUMUYECKHUE OCOOCHHOCTH CpeJl OOUTaHUSI OPTraHU3MOB.
[TpucnocoOaeHns OpraHu3MOB K KU3HH B Pa3HbIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBl. CyTOYHBIE M TOJMYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM YCIIOBHMA KU3HH.

Kusznennsie Gpopmbl opranu3MoB. [Tonstue o xxuzHeHHou Gopme. JKuzHeHHbIe (HOPMBI PACTCHUI:
JIepeBbsi, KYyCTapHHUKH, KyCTaPHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue QaxTopsl. Buabl OMOTHUECKMX B3aMMOACUCTBHUI: KOHKYPEHLUS, XWUIIHHYECTBO,
cumbuoz u ero c¢opmel. [lapazutusm, koomepauus, MyTyaiau3M, KOMMEHCAJIU3M (KBapTHPAHTCTBO,
HaxJieOHn4ecTBO). Herpodudeckue B3aumonelicTBus (Tommdeckue, Qopudeckue, (adpuueckue).
3HaueHue OMOTUYECKUX B3aUMOJICHCTBUH Ui CYIIECTBOBAHUSI OpPraHU3MOB B cpene ooutanus. [Ipunmmmn
KOHKYPEHTHOT'O UCKJIFOUEHUSI.

JdeMoHcTpamun

Tabmuipl u cxeMbl: «IKonoruueckue GpaxTopsl», «CBETOBON CHEKTP», «IKOJIOTHUECKUE TPYIIIBI
KUBOTHBIX TIO OTHOIICHUIO K CBETY», «TeMIOKpPOBHBIE KUBOTHBIEY, «XOJOJIHOKPOBHBIE >KUBOTHBIEY,
«DPU3HONOTHYECKHE aJalTaluu >KUBOTHBIX», «Cpenbl oOuTaHus OpraHu3moBy», «buonornyeckue
putMbl», <« Kusnenueie (opmbl pacreHuit», «Ku3HeHHBIE (OPMBI IKHBOTHBIX», «IKOCHUCTEMA
LIIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTeMa XBOMHOro Jieca», «llemum nutanusy», «XUIIHUYECTBOY,
«[Tapazutnzmy», «Konkypenmus», «Cumomnosy, «KoMmeHcammm.

O6opynoBanue: repOapu pacTeHUN U >KMBOTHBIX, MPUCHOCOOJIEHHBIX K BIHMSHHIO Pa3IUYHBIX
9KOJIOTMUECKUX (PAKTOpOB, repOapuu CBETONIOOMBBIX, TEHEIIOOMBBIX W TEHEBBIHOCIMBBIX pPACTEHUH,
CBETONIOOMBBIC, TEHENIOOUBBIE U TEHEBBIHOCIMBHIE KOMHATHBIE pPACTEHHUs, TepOapuu U KOJUIEKIUU
TEIUIOIOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX pAacTEeHUI, yydela NOTHI U 3BepeH, repOapuu
pacTeHuii, OTHOCSAIIHNXCS K TUrpodutam, kcepoduram, Me30dpuTaM, KOMHATHBIE pACTEHUS JaHHBIX TPYII,
KOJUICKIIMU JKUBOTHBIX, OOMTAIONIMX B Pa3HbIX cpefax, repOdapuu W KOJUICKIIMM PACTEHUN U JKUBOTHBIX,
o0Jaalolux 4YepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBHH JKU3HHU, repbapuu u
KOJUICKIIMU PACTEHUHN U KUBOTHBIX PA3TUYHBIX )KU3HEHHBIX ()OPM, KOJUICKIIMH >KUBOTHBIX, YIaCTBYIOITUX
B Pa3IMYHBIX OMOTUYECKHX B3aMMOJICHCTBHSIX.

JlaGopaTopHas padora «BrisiBieHHE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

JlaGopaTopnasi pabora «BrIsiBIeHHe MPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlabopaTopHasi padoTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI

DKOJIOTHYECKHE XapakTepucTuku monyiasuuu. Ilomymsuus kak Ouonoruueckas cucrema. Poib
HEOJIHOPOJAHOCTH Cpefbl, Pu3ndecknx OaphbepoB U OCOOCHHOCTEH OHOJOTMH BUIOB B (HOPMHUPOBAHHUU
MIPOCTPAHCTBEHHON CTPYKTYpbl momyisinuii. OCHOBHBbIE TIOKa3aTeld MOMYNSIHUHU: YHUCIEHHOCTD,
IJIOTHOCTh, BO3PACTHAsl M TOJIOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpAIusi.

DKoJIorHYecKasi CTpyKTypa nonyiasiuuu. OUeHKa YMCIEHHOCTH NOoMyisiuu. /J{luHaMuka nonymnsinuu
u e perymnsnusa. buorundeckuit moTeHIMan nonyysiuu. MonenupoBaHue JUHAMUKH TOMyJsiiiuu. KpuBbie
pocTa YMCIEHHOCTH Nomyisiuu. KpuBble BbDKMBaHUA. Perynsuus 4MCIEHHOCTH NOMYJISUUN: POJib
(akToOpoB, 3aBUCAIMX U HE 3aBUCAIIUMX OT IUIOTHOCTH. DKOJIOTMYECKHEe cTpateruu BuaoB (- m K-
CTpaTEruH).

[TonsTre 006 »KoOTMYECKON HHIIE BUIA. MecTooOuTanue. MHOrOMepHast MOJICNIb SKOJIOTUUECKOU
Humu k.M. Xarunncona. Pazmepsl okosornueckor Humu. [loTeHnanbHas v peaatn3oBaHHAs HULLN.

Bup kak cuctema nomynanui. Apeanbl BUI0B. BUIbI U UX )KU3HEHHBIE CTPATETUH. JKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEJACHUS W MUIPAlUi XUBOTHBIX. buoyiormdyeckue WHBa3MM YYKEPOIHBIX
BH/JIOB.

JdemoHcTpauuu

IToprper: Ix. WM. XaruuHCoH.



Tabmuipl U cxembl: «IKOJIIOTUYECKHE XapaKTepUCTUKU nomynauuny», «lIpoctpaHcTBeHHas
CTPYKTypa momyssinuny», «Bo3pacTHele mupamMuiabsl NOnmysiun», «CKOPOCTh 3aceleHUsl MOBEPXHOCTH
3eMJIu pa3IMYHbIMKM OpraHu3zMamMmuy, «Mozenb skonorudeckor Humm Jx. M. XatunHacoHay.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU JKUBOTHBIX.

JlaGopaTopHas padora «I[IpucrnocoOneHus ceMssH pacTeHUM K pacCeIeHUION.

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CooOuiectBa opranu3MoB. buoiieHos u ero crpykrypa. CBsizu MeX1y OpraHu3MaMu B OMOLIEHO3E.

Dkocucrema kak oTkpbiTas cucreMa (A. k. Tencnu). OyHKIIMOHATBLHBIC OJIOKM OPTaHW3MOB B
HKOCHCTEME: MPOAYLIEHThI, KOHCYMEHTHI, penyleHThl. Tpoduueckue ypoBHU. Tpoduyeckue nenu u ceTu.
Aobnortnueckue 610ku skocucteM. [10uBbI 1 MBI B 9KOcHcTeMax. KpyroBopoT BeIecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE TIOKA3aTENIN dKOCUCTEMBI. bromacca U npoaykuus. KOJIOrMUYEeCKUe NMUpaMHIbl YUCEN,
OMOMAaCChI U YHEPTHH.

Hunamuxa skocucmem. Kamacmpoghuueckue nepecmpotiku. @aykmyayuu. HamnpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBUuHbIE U BTOPUYHBIE CYKIIECCUM U MX MPUYUHBI.
AHTpOTIOTeHHBIE BO3JIEHCTBHA Ha cykueccuu. KimumakcHoe coobmiectBo. bruopaznoobpasue u momHoTa
KpYroBOpOTa BEUIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[IpupoiHbIE SIKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKOCUCIEMbl MOpeU U OKeaHOo8. IKoCUcmembl
MYHOp, 1€C08, Cmenell, nyCmblHb.

AHTpPOIMOTreHHBIE SKOCUCTEMBbI. ATpOdKOCUCTeEMa. ATporieH03. Pa3nuuus Mexxay aHTpPOIIOT€HHBIMU
Y TIPUPOJTHBIMU YKOCUCTEMAaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas d¢uopa u dayHa.
CuHaHTponu3auus ropojackoi ¢ayHel. buonmornyeckoe M XO3sIIICTBEHHOE 3HAUEHUE arpo3KOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHPOBAHUS OCHOBHBIX B3aMMOJECUCTBUI OPraHM3MOB B 3Kocuctemax. Poib
KAcKkaoHo2o a¢hghexma u 6U006-30upuxamopos (Kuouesvlx 6ud08) 8 (YHKYUOHUPOBAHUU IKOCUCHEM.
[lepeHoc oHeEpruM ¥ BEIMIECTB MEXIY CMEXKHBIMH DKOCHCTEMaMH. YCTOHYMBOCTh OPTraHU3MOB,
MOMYJISALUI U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUIA.

Mexanuzmvl 68030eticmaus 3aepA3HeHUli pasHblX MUno8 Ha cyOOP2anuU3MeHHOM, OP2SaAHUIMEHHOM,
NONYNAYUOHHOM U IKOCUCMEMHOM VPOBHSAX, OCHOBbL IKOJLOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeus. MeTo070TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX IKOCHCTEM.

JdemoncTpauuu

[Toptper: A. JIx. Tencau.

Tabmuuelr u cxemsl: «CTpykTypa OHOLIEHO3a», «JKOCHCTeMa MIMPOKOIUCTBEHHOIO JEecay,
«QxocucTeMa XBOMHOrO jeca», «DyHKIMOHAIBHBIE IPYIIBl OPraHU3MOB B 3KocucTeMe», «Kpyrosopor
BEIIECTB B 3Kocucteme», «llemm mnurtanus (macTOWINHAs, JNETPUTHAs)», «IDKOJOTHYECKas MHUpaMuia
qrcen», «JKoJIoTuYecKas nupaMua Ouomacchly, «IKoJorudeckas nupamuaa sHeprun», «OopasoBanue
6onota», «llepBuuHas cykueccusi», «BoccTaHoBieHHE Jieca TOCiIE MOXapay, «IKOCHCTEMa O03epay,
«ArponeHo3», «KpyroBopoT BelecTB U NOTOK SHEPTHH B arporeHo3ey, «I[Ipumepsr ypboskocuctem».

Ob6opynoBanue: repOapun pacTeHUH, KOJJIEKIIMM HAaCEKOMBIX, dydena NTHIl U 3Bepeil, repbapun
KYJIBTYpHBIX U JUKOPACTYIINX PACTCHUN, aKBApUYM KaK MOJIEITb YKOCHCTEMBI.

IIpakTnyeckas padora «3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlaGopaTopHas pabora «l3yueHue pasHOOOpa3us MEIKUX MOYBEHHBIX YICHHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX».

JKCeKypeust «IKCKypcusi B TUNUYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HSK, €JbHUK, Ha
CYXOJOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKYypcHs «IKCKYpCHS B arpO’KOCUCTEMY (Ha TOJI€ WK B TETNTHYHOE XO3SKUCTBO)».

Tema 10. Buocdepa — rnodanpHast IkocucTemMa

buocdepa — obmieruranerapras 06070uka 3eMIH, TII€ CYIIECTBYET WM CYIIECTBOBala >KU3Hb.
PaszButue npencrasneHuit o 6umocdepe B tpyaax D. 3rocca. Yuenue B. U. Bepuaackoro o 6uocdepe.
O6mactu 6uocheps! u €€ coctas. JKuBoe BeriecTBo 6uochepsl u ero GyHKIIUH.

3aKOHOMEPHOCTH CyliecTBoBaHUs Ouocdepbl. OcoOEHHOCTH Ouocdepbl Kak TI00aIbHOM
sKocucTeMbl. /[nHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB M OMOT€OXUMUYECKUE
IUKITBI (YrIIepo/ia, a30Ta). PUTMHUYHOCTE siBIIeHUH B Ouocdepe.



3onanbHOCTh Onocheprl. [lonsTne o OGuome. OCHOBHBIE OMOMBI CYIIM: TYHJZIpa, XBOWHBIC Jieca,
CMENIaHHbIE W IUPOKOIUCTBEHHBIE JIECa, CTENH, CABAaHHBI, IYCThIHU, TPOIIUUYECKHE JIECA, BHICOKOTOPBS.
Kimmar, pacTuTenbHBIN U dKUBOTHBIM MHP OMOMOB CYIITH.

Ctpykrypa ¥ (yHKIHS >KHBBIX CHUCTEM, OIICHKA UX PECYpCHOTO MOTCHIHMAla U OMOCHEpHBIX
hyHKIHHA.

JdemMoHcTpanuu

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

Tabmuier u cxemsr: «I'eochepst 3emimy, «KpyroBopot azora B mpupoje», «KpyroBopot yriepoaa
B npupoe», «KpyroBopot kuciopoa B npupoze», «KpyroBopot Bojabl B npupoje», «OCHOBHbIE OMOMBI
CyLIN», «Knumatnueckue  mosica  3emuny,  «TyHzapay, «Tatira»,  «CMeEIIaHHBIA  JIEC»,
«[IIupokonucTBeHHbIN Jec», «CTrenby, «CaBanHay, «IlycThiHs», « Tponmyeckuil gecy.

O6opynoBanue: repOapuu pacTeHUN pa3HBIX OMOMOB, KOJUIEKIIUY KHUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKOJIOTUYECKHEe KPU3WCHI M WX TPUYMHBL Bo3zeiicTBue denmoBeka Ha Ouocdepy. 3arps3HeHHE
BO3AyImIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM cpeabl. OXpaHa BOIHBIX PECYpPCOB.
Pazpymenue noussl. OXxpaHa MoYBEHHBIX pecypcoB. 3MeHeHue kiuMmara.

AHTpPOINOTeHHOE BO3JICHCTBHE HAa PACTUTEIbHBIA M KUBOTHBIA MuUp. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NPUHIUMBI OXpaHbl mpupoasl. Kpacueie kHUTH. Oco00 OxpaHseMble
npupoanblie Teppuropun (OOIIT). borannyeckue cazbl U 300JI0THYECKUE TAPKH.

OcHOBHbIE TPUHIUIBI yCTOMYMBOIO pa3BUTHS UEIOBEYECTBA U MpHUponbl. PanmoHansHOe
MPUPOJIOTIONB30BAHNE M COXPAaHEHUE OMOJIOrMYecKoro pazHooOpasust 3emun. OOmme 3aKOHOMEPHOCTH
IJI00ANBHBIX JKOJIOTHMYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO KpU3HCAa M €ro BepOsATHBIC
MOCJIC/ICTBHSI.

Pa3BuTHe METOJOB MOHHUTOpPUHIA DPAa3BUTHS OMACHBIX TEXHOTEHHBIX IMpoueccoB. CucmemHvle
uccne0osanusl nepexooa K pecypcocbepezaioujeli U KOHKYpeHmocnocoonou snepeemuxe. buonozuueckoe
pasHoobpazue u buopecypcol. Hayuonanvuvie ungopmayuontsie cucmemvl, obecneyugarowue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX 8U008 U IKocucmem. OCHOBbL IKOPeadUNUMAayuu IKOCUCmem u
cnoco608 60pbOBI ¢ OuONoBpedcoOeHUAMU. PeKoHCmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabmuiel U cxembl: «3arps3HeHne atMocdepbl», «3arps3HeHue Tuapochepb», «3arps3HeHHe
nmouBel», «llapHukoBeIi 3¢dekT», «Ocodo oxpaHseMble TPHUPOAHBIE TeppUTOpUN», «Moaenu
YIPABISIEMOTO MUPay.

Ob6opynoBanue: Qororpaduu OXpaHseMbIX pacTeHH W >XKUBOTHBIX KpacHoil kuuru Poccuiickoii
®enepaunn, KpacHOW KHUTM peruoHa.



2. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI I1O BUOJIOT U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUSA K Pe3yJIbTaTaM OCBOCHHUS OOYYAIOUIUMHUCS IPOTrpamMM
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpyKType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHMS MPOrPAMMBI [0 OHOJIOTUU BBIJCIICHBI
CIIEYIOIINE COCTABJISIFOIINE: OCO3HAHWE OOYYAIOMIMMHUCS POCCHICKOW TPaKIAHCKON HIACHTHYHOCTH —
FOTOBHOCTH K CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEACIICHUIO, Haluuue MOMueayuu K
00y4eHHIO OHOJIOTUH, yeleHanpasieHHoe pazeumue BHYTPEHHUX YOSKICHHH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX HEHHOCTEH M MCTOPHUUYECKUX TPATUIMI pa3BUTHUS OMOJIIOTUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobnocms 00YYAIOIIUXCS PYKOBOJCTBOBATHCSI B CBOEH JIEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMHU
yCTaHOBKAMHU, TMPUCYIIUMH CHUCTeME OWOJIOTMYECKOro oOpa3oBaHUs, Haauyue NpasoCO3HAHU
9KOJIOTUYECKON KYIBTYPbI, CHOCOOHOCMU CMAsums EIN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI MPOTPAMMBI IO OMOJIOTHH JOCTUTAIOTCS B €UHCTBE Y4eOHOM
M BOCIUTATEIBHOM  JIEATEIbHOCTH B COOTBETCTBMM C  TPAJAUIMOHHBIMH  POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU, IPUHSTHIMU B OOIIIECTBE
MpaBWJIaMd ¥ HOPMaMH TIOBEJICHUS M CIIOCOOCTBYIOT IpOIIECCaM CaMOIIO3HAHHS, CAMOBOCIUTAHUS H
CaMOpAa3BUTHS, Pa3BUTHS BHYTPEHHEW IO3UIMU JIMYHOCTH, MAaTPUOTU3MA MU YBaXEHUS K 3aKOHY H
MIPABOIIOPSIIKY, YEJIOBEKY TPYJa M CTapIIeMy MOKOJCHHIO, B3aUMHOTO YBaXKEHUS, OSPEIKHOTO OTHOIIICHUS
K KYJIbTYpPHOMY HAaCIEOUI0 W TpPaJulMsM MHOTIOHAallMOHAJIbHOTO Hapoaa Poccuiickoini ®enepauuu,
MPUPOJE U OKPYKAIOLLIEH Cpelie.

JIndHOCTHBIE pe3yNnbTaThl OCBOEHHS yueOHoro mnpeamera «buonorus» MOMKHBI OTpa)karh
TOTOBHOCTb U CIIOCOOHOCTH 00y4aroUInxcs pyKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEN
JUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX  OpHEHTAIlMii, TO3UTHUBHBIX  BHYTPEHHUX  YyOEXJEHUH,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIeCTBa, pPacCHIMPEHHE >KU3HEHHOTO
OMbITa W ONBITA JEATEIBHOCTH B IMPOILIECCE peaTu3allMi OCHOBHBIX HANPAaBICHUM BOCIHUTATEIbHOU
NEeSTeTbHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpak1aHCcKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMUA OO0YYaIOmIerocsi KaKk aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOKEHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH eATEeIHbHOCTH MPH CO3JaHUH YUEOHBIX MTPOEKTOB, PEUICHUH
y4eOHBIX U MO3HABATEIBHBIX 33/1a4, BHIMOJHEHUN OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTpPEENATh COOCTBEHHYIO IMO3UIIMI0 1O OTHOIIEHUIO K SIBJICHHUSIM COBPEMEHHOM
JKU3HU U O0BICHSTE €€;

YMEHHE YYUTHIBATh B CBOUX JEUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHUBHOTO B3aMMOJCHCTBHS
JFOJIeH C Pa3HBIMU YOEKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBITIONHEHUS YU€OHBIX, TO3HABATEIHHBIX
W WUCCIIENOBATEIbCKUX 3a/1ad, YBOKHUTEIHHOTO OTHOIIEHHWS K MHEHHIO OIMMOHEHTOB TNPH OOCYXKICHUU
CHOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEITLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW MICHTUYHOCTH, MATPUOTH3MA, YBAXKCHHS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHol, ropnoctu 3a CBOM Kpai, cBOr0 PoauHy, CBOU S3BIK U
KYJbTYpY, IPOILIOE U HACTOSIIEE MHOIOHALIMOHAILHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOIIEHUWE K MPUPOJHOMY HACIEIUI0 W MaMITHUKAM MPUPOJAbI, JOCTHKEHHSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHMCKHX YUYEHBIX B CTAaHOBIEHHE W pa3BUTHE OWOJIOTHH,
MOHUMAaHUS 3HauYeHUs OMOJIOTMM B MO3HAHUM 3aKOHOB MPHUPOJbI, B JKU3HU YeJIOBEKAa U COBPEMEHHOIO
o01IecTBa;

uzeitHas yoexxI€HHOCTh, TOTOBHOCTh K CIIY)KE€HHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIICKOT0O HAPO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHIS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M NPUHUMATh OCO3HAHHBIE pEIICHUS, OPHUEHTUPYACh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyAyIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM PpOJIUTENSIM, CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOIO
MIPUHATHS LIEHHOCTEW CeMEeTHON KU3HU B COOTBETCTBUH C TPaJIULUsAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAas OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE SYMOLIMOHAIIBHOTO BO3ACMCTBUS )KUBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH KadecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usuueckoro BocnmuTaHusi, (GopMUPOBAHUS KYJILTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
0J1aronoyyus:

[IOHUMaHUE U peanusalus 370poBoro M Oe3omacHoro oOpa3a XHU3HU (30pOBOE IHTAHUE,
COONIOICHNE THUTMEHUYECKHX NPaBUJI M HOPM, COaTaHCHPOBAaHHBIA pPEKUM 3aHATUH M OTHAbIXA,
perynspHas ¢u3nyecKash aKTUBHOCTH), OEpeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U TICHXUYECKOMY 370POBBIO;

MMOHMMAaHKUE IICHHOCTH MPaBWJ WHAMBUIYAJIBHOTO U KOJIJIEKTUBHOTO O€30MacHOrO TOBEICHUS B
CUTYaIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHUE MOCIEACTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOT0JIs, HAPKOTUKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOI00HE;

TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH TEXHOJOTHYECKOW M COLMATbHOW HampaBIeHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATENIBHO BHITIOJIHATH TaKYyIO 1€ TEIILHOCTS;

UHTEpeC K pa3nuuHbiM chepam mpodecCHOHATbHOW AESITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

HKOJIOTHUYECKHU IIeJieco00pa3Hoe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY JKM3HH Ha 3emiie, OCHOBE
€€ CyIleCTBOBaHMS,

MOBBIIIEHUE YPOBHS SKOJOTHYECKON KYJIbTYphl: IPUOOPETEHHNE OMBITA IIIAHUPOBAHUS TOCTYIKOB U
OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUM JIJIST OKPYXKAIOIIEH CPEIbl;

OCO3HaHUe TTI00aTHHOT0 XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel NX pelIeHus;

CIIOCOOHOCTh HMCITOJIB30BaTh MpUOOpeTaeMble MpPH H3YYCHUH OWOJIOTHUW 3HAHUS W YMEHHS TPH
pelieHnr MpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM TMPUPOIOINOIBL30BaHUEM (COONIOCHHUE TPaBUII
TOBEJICHUS B TIPUPOJIC, HAMPABICHHBIX HA COXpaHEHHWE PABHOBECHUS B DKOCHUCTEMax, OXpaHy BHJIOB,
aKocHucTeM, orochepsl);

AKTUBHOE HEMPUATHE JEHUCTBUM, MPUHOCSIIIUX BpEI OKPYKAIOMIEH MNPUPOTHOW Cpele, yMEHHUE
MIPOTHO3UPOBATh HEONArOMPHATHBIE AKOJOTMYECKUE TMOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUNA W
MPEIOTBPAIATh HX;

HaJIM4YMe Pa3BUTOTO YKOJIOTUYECKOTO MBIIUICHHUS, YKOJOTHYECKON KYIbTYPHI, OTBITA JESTEIbHOCTH
JKOJIOTUYECKOW  HANpaBJICHHOCTH, yMEHHS  PYKOBOJACTBOBATHCI HMH B  TIO3HABATEIHHOM,
KOMMYHHKATUBHOW M COLMAIbHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOH NESATENbHOCTH
HKOJIOTMYECKOM HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JUAJIOTe KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJHUKYJITYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M YMTATEIIbCKON KYIbTYphI KaK CPEACTBA B3aMMOJCHCTBHUS MEKIY
JIIOJIbMU U TTO3HAHUSI MUPA;

MOHUMaHHUE CIeHU(PHUKN OHWOJIOTUM KaKk HayKd, OCO3HaHUs €€ poiu B (PopMHUPOBAHUH
paIMOHAIBLHOTO0 HAayYHOTO MBILIUICHUS, CO3JaHUM IIEJIOCTHOTO MPEICTaBICHUS 00 OKpY)KaloIleM MUpe



KaK O €JIMHCTBE MPUPO/IbI, YETIOBEKa U OOIIECTBA, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHHH
po0JIEeM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAUUMOCTH OWOJIOTMHU [UIsi COBPEMEHHOW IMBMIIM3AIMH: O00CCIICUCHHsT HOBOTO
YPOBHSI Pa3BUTHSI MEIUIMHBI, CO3JaHUE MEPCICKTHUBHBIX OHOTEXHOJOTHH, CIHOCOOHBIX PpEIIaTh
pecypcHbIe MpoOJIeMbl Pa3BUTHS YEIOBCUSCTBA, MOMCKA MyTEH BBIXOJA M3 TII00ATBHBIX IKOJIOTHUSCKHX
npobjieM W OoOecledeHus: IMepexoja K YCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIIOJIb30BAHHIO
MPUPOJIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHIAAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHUH OHOJOTHYECKUX 3HAHUM B MEJISIX IOBBIMICHHS OOIICH
KYJbTYpbI, €CTECTBCHHO-HAYYHOU IPaMOTHOCTH, KaK COCTaBHOW 4acTH (YHKIIMOHAIHHON IPaMOTHOCTH
oOyuatomuxcsi, GopMUpyeMOi Py U3YICHUN OMOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJyYaeMble 3HAHUS I aHaiW3a W OOBSICHCHHS SBJICHUI OKPYXAMOIIEro MHpa M
NPOMCXOMANINX B HEM H3MEHEHHH, YMCHHE JielaTh OOOCHOBAHHBIC 3aKJIFOUCHHS HAa OCHOBE HAay4YHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C IEJIBIO TIOJIYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIILHO HCIIOJIb30BaTh OMOJOTMYECKUAE 3HAHMS JUIA PEIICHHs MPOoOJeM B
peabHbBIX KU3HCHHBIX CUTYAIUAX;

OCO3HAaHHE I[[CHHOCTH HAyJYHOW JEATeNIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH TMPOCKTHYIO H
HCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHNBUAYAIbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHUIO, K aKTHBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMHU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yinbTaThl OCBOEHUS Y4eOHOTo mpeamera «buonorusy» BKIIOYAIOT: 3HAYUMbIE
s QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCUUIUIMHApHBIE (MEXIIPEIMETHBIE)
OOIIeHAYYHbIE TOHSITHS, OTPAKAIOUINE IEJIOCTHOCTh HAy4YHOM KapTHHBI MUpa U CHEIU(PUKY METOJ0B
MMO3HAHUS, WCIOIB3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (PaKT, MPUHIUN, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIeNOBaHUE, HAOIIOACHHE,
W3MEPEHHE, OJKCIIEPUMEHT H JApYTHe);, YyHHUBEpPCAJIbHBbIE Y4YeOHBbIE JACUCTBUS (IIO3HABATEJbHBIC,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), o0ecnieunBaromue GopMupoBaHue (pyHKIIMOHAIBHON TPaMOTHOCTH
M COIMAJIBHON KOMIIETEHIIUH OOYYaIOIUXCs; CIIOCOOHOCTh OOYy4YalolUXCA HMCIOJIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCalbHble y4ueOHbIE JEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B pesynbrate u3ydeHus OHMOJIOTMM Ha YpOBHE cpellHero oOIiero odopa3zoBaHHs y oOydarouierocs
OyayT chOopMHUPOBaHBI TO3HABATEIIbHBIC YHUBEPCAIbHBIC Y4YeOHBIC JEWCTBUSA, KOMMYHHKATHBHBIC
yYHHUBEpCAIbHbIE Y4eOHBbIE ICHCTBHS, PETyNSTUBHBIC YHHBEpCalIbHBbIC Y4eOHBbIE IECHCTBHS, COBMECTHAS
NESATEIbHOCTD.

MeTtanpeaMeTHbIE Pe3yNbTaThl OCBOCHHS MPOTPaMMBbI CpPEeIHEro OOIIero oOpa3oBaHUs JIOJKHBI
OTpaXkaTh:

OBi1aieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBblIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U AKTYATH3UPOBATH IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHHWHM 3HAHWH TNPUEMBI JIOTHYSCKOTO MBIIIICHUS (aHAJM3a, CHHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 0000IIeHNUs), pACKPBIBATh CMBICI OMOIIOTUYECKUX TMOHATUH (BBIIEISITH MX
XapaKTepHbIC TPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHMH ITOHSATHSIMH );

OTIpEICTISATh IENN ACSITETbHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUU UX JOCTHUKEHHS, COOTHOCHTH
PE3yNbTaThl JESATENILHOCTH C TOCTABICHHBIMU LEISIMH;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl O0bsICHEHUS (DAKTOB U SBIICHU KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, ACIYKTUBHBIC, IO aHAJOTHH), BBISABISTH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYMS] B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYITHpPOBATh BBIBOJLI H
3aKJIIOUEHUS;

MPUMEHSITh CXEMHO-MOJICNIbHBIE CPEICTBA JUIsl TPEICTABICHUS CYIICCTBEHHBIX CBSI3CH W
OTHOIICHUH B H3y4aeMbIX OHOJOTHYECKHMX OOBEKTaX, a TakkKe MPOTHUBOPEUYUN PA3HOrO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;



pa3pabarbiBaTh IUIaH peIIEHUs NpoOIeMbl C y4€TOM aHaIM3a HUMEIOIUXCA MaTepUalbHBIX U
HeMaTepHaJIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIENSIM, OLIEHUBATh
PHUCKHU NOCIEACTBUM NEATENBHOCTH;

KOOpDAMHUPOBaTb Y  BBINOJHATE pabOTy B  YCIOBHUAX  PEAIbHOrO, BUPTYAJbHOIO MU
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPU PEIIEHUH KU3HEHHBIX IPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHA:

BIaJeTh HaBbIKAMM Y4e€OHO-MCCJIEIOBATENbCKOM M IPOEKTHOW JEATENbHOCTH, HAaBBIKAMU
paspernieHus npo0iaeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B I1I03HAHMS,

HCIOJIb30BAaTh  pa3jMYHblE BHJbl JEATEIBHOCTH [0 IIOJYYEHUID HOBOIO 3HAHMS, €ro
MHTEpIpeTaluy, IpeoOpa3oBaHUI0 U INPUMEHEHUIO B YY€OHBIX CUTYyalUsiX, B TOM YHCIE IPU CO3/1aHUU
Y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

¢dbopMHpOBaTh HAy4yHBIH THUI MBIIUICHUS, BIIAJETh HAyYHOM TEPMHUHOJIOIHEH, KIHOUYEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33Jaul B 00pa30BaTeIbHOMN AEATEIBHOCTU U KU3HEHHBIX
CUTYyaLUsX;

BBISIBIISITh IPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTyaJM3UPOBATh 3a/1ady, BBIIBUTATh TUIOTE3Y e
pelleHys], HaxOQUTh APTyMEHThl JUIsl J0Ka3aTesbCTBA CBOMX YTBEPXKICHMMH, 3aJaBaTh NapaMeTpbl U
KPUTEPHUH PEIICHHUS;

aHAJIM3UPOBaTh IOJIYYEHHBbIE B XOJ€ pEIlIEHUs 3a7aud Pe3yibTaThl, KPUTHMUECKH OLIEHUBATh HMX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OMBIT;

OCYILECTBIIATh II€JICHANIPABIICHHBIM IOMCK TEepeHoca CpeJICTB U CIOcoOOB JEWCTBUSA B
npodeccuoHaNbHYIO Cpeny;

YMETb NIEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEAESITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE HJIEH, TpEIaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHUs, CTaBUTh TPOOJIEMBI U
3ajJ]auu, JOIMyCKAaloIlue albTepHATUBHBIE PELICHHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpMaruu (TeKcTe y4yeOHOro mocodus, HaydyHO-
MOMYJISIPHOM JTUTepaType, OMOJOTUYECKUX CIOBApsX U CIIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WHTepHeTe), aHANIM3UpOBaTh MH(MOPMALMIO PA3TUYHBIX BUAOB M (OPM MpPEACTABICHUS, KPUTHUUYECKH
OLIEHUBATh €€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(bopMyIMpOBATH 3aMIPOCHI U IPUMEHATH Pa3IMUHbIE METO/BI IIPU MOUCKE U 0TOOpEe OMOIOTHYECKOM
nH(popManru, HeOOXOAUMOM /JISl BBIMOJTHEHNS YUeOHBIX 3a7a4;

npuoOpeTaTh  OMBIT  KCIOJIb30BAaHUS  MH()POPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHUH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMS PA3TUUYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY HpeICTaBICHHUS OHONIOTHYECKON HH(OpMaIuu
(cxembl, rpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

UCIOJIb30BaTh HAYYHBINA SA3bIK B KaUu€CTBE CPEJCTBa MpHU paboTe ¢ OHOIOrnyeckoi MH(pOpMaIuei:
MIPUMEHSITh XUMUYECKHe, (pU3nuecKkue U MaTeMaTHYecKue 3HaKH M CHUMBOJIbI, (OpMYIIbI, a00peBHUaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HABbIKAMHU PACIIO3HABAaHUS W 3alIMTHl MHPOpMAIUH, WHOOPMALMOHHOW O€30MacHOCTH
JIMYHOCTH.

OnJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6menmne:

OCYILIECTBIIATh KOMMYHHUKAIlMM BO BCceX c(epax >KU3HM, aKTUBHO y4acTBOBaTh B JAMAJOre WIH
JMCKYCCHM MO CYIIECTBY OOCYXTaemMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTEJIBHO BBITMIOJHEHUS MpeAsaraeMoi 3a7aui, yYuThIBaTh MHTEPECHI U COTIACOBAHHOCTh MO3HMLIUI
JPYTUX YYaCTHUKOB JUAJIOTA WM IUCKYCCUN);

pacro3HaBaTh HEBEpOaJbHBIC CpPEACTBAa OOLICHMS, MOHMMAaTh 3HAYEHUE COLUMAIBHBIX 3HAKOB,
NPEINOChIIIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTyallUd, YMETb CMSryaTb KOH(JIMKTBI M BECTH
HIEPErOBOPHI;



BJIAJIETh PA3JIMYHBIMU CIOCOOAMM OOIIEHUS M B3aHUMOJCHCTBHS, MOHUMAaThb HAMEPEHUS APYTUX
JIO/IeH, TPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (popme dopmymnupoBaTh
CBOM BO3PaXKECHHUS;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U UCHOJIB30BATh MPEUMYIIECTBA KOMAHIHOW M MHIMBUAYAIbHONW paOOTHI MPHU PELICHUN
OMOJIOTMUECKOM  TPOOJIEeMbl, OOOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUs TPYNNoOBBIX  (hopm
B3aMMOJICHCTBHS ITPH PELICHUN y4eOHOU 3a1au;

BBIOMpATh TEMATHKy M METOAbl COBMECTHBIX JEUCTBHI € Y4YETOM OOLIUX HMHTEPECOB H
BO3MOYKHOCTEH Ka)KI0T0 WIeHA KOJUIEKTHUBA;

MIPUHUMATD LIeJTU COBMECTHOM AESITeNbHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH JEHCTBUS MO €€
JOCTH)KCHMIO: COCTaBIIATH IUIAH JCUCTBUM, pacHpeneisiTb poiau ¢ Y4ETOM MHEHUN YYacCTHHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHON paboThI;

OLIEHUBATh Ka4yeCTBO CBOETO BKJAJa M KAXJOTO YYaCTHHKA KOMaHIbl B OOIIMH pe3ynpTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npe/uiaraTb HOBBIE MPOEKTH, OLECHWBATh HJIEH C TMO3WIMHA HOBH3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTHUBHOE CTPATETHUYECKOE MOBEACHHWE B PA3IMUYHBIX CUTYallUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh UHUIIMATUBHBIM.

OBiajeHNne YHUBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMSI Ui BBISBICHUS MPOOJIEM U MX PEIICHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHHM IIeJIeBbIe U CMBICIOBBIE YCTAHOBKM B CBOMX
JNEUCTBUAX M TMIOCTYNIKaX MO OTHOIICHUIO K >KUBOW MPUPOAE, CBOEMY 3J0POBBIO H 30POBBIO
OKpY’KaroIlux;

CaMOCTOSITENTFHO OCYIIECTBIIATH TIO3HABATENLHYIO JIESITEIbHOCTD, BBISBIISATH POOJIEMBI, CTABUTH U
(dbopMyIHMpOBaTh COOCTBEHHBIE 337]aUll B 00Pa30BATENbHOM NEATEILHOCTH U )KU3HEHHBIX CUTYAIHUSIX;

CaMOCTOSITENTFHO COCTaBIISAITh IUIAH pEIIeHUS MPOoOJIeMBbl € YYETOM WMEIONIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHsIM;

paciIMpsATh paMKU y4eOHOTO peMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIIOCOOCTBOBATH (HOPMHUPOBAHHIO M TIPOSIBIICHUIO MIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTSIX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTEeNIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B JI€ATENBHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJaJIeTh HaBBIKAMHU IO3HABATENIbHOW pedUIeKCHH KaK OCO3HAHMSA COBEpIIAEMBIX HCUCTBUI U
MBICTHTEBHBIX TPOIECCOB, MX PE3yJbTaTOB W OCHOBAaHWI, HCIIONB30BaTh MPUEMBI pedIeKCHu s
OLIEHKU CUTYalllH, BHIOOpA BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHHS IO UX CHIDKEHHIO;

MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPH aHAIN3€E PE3YyIbTaTOB JESTEIbHOCTH;

3) npuHsATHE CeOs U APYTrUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3yabTaThl OCBOCHHUS COIEpKaHHWs YydeOHoro mpenmera «buonorus» Ha
yrIyOnEéHHOM YPOBHE OpPHUEHTHPOBAaHbI Ha obOecredeHHe MpO(UIBHOrO 0O0yueHHs O0O0ydarouIuxcs
ouosornn. OHU BKIIOYAIOT: crHeruUYECKUe sl OMOJIOTMM HAYYHBIC 3HAHMS, YMEHUS M CIIOCOOBI



JNEHCTBUIM 1O OCBOCHMIO, HHTEpPIpETallMM U MpeoOpa3oBaHUIO0 3HAHUM, BUIBl JACATEIBHOCTU IO
MOJIYYEHHUIO HOBBIX 3HAHUI U WX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B PEAbHBIX KU3HEHHBIX
cutyanusx. [IpeaMerHbie pe3ynbTaThl MPeACTaBICHBI IO F0JIaM U3y4EHUSI.

[IpenmetHbie pe3ynbTaThl OCBOEHHUS ydyeOHoro mnpeamera «buosnorus» B 10 Knacce IOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MeCTe W pOJM OHOJOTHM B CHCTEME ECTECTBEHHBIX HAyK, B
(GbOopMUPOBaHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B MO3HAHUM 3aKOHOB NPUPOJBI U PEUICHUH
npoOJeM paIoOHAIBHOTO MPHUPOJOIONB30BaHMS, O BKIJIAJC POCCHHCKUX W 3apyOekHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIAJICHUE CHUCTEMOHl OWOJIOTMYECKMX 3HAHMK, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIHE
OMOJOrMYecKre TEepPMUHBI U TOHATHS (KH3Hb, KJIETKAa, OpraHu3M, MeTa0oJu3M, TOMEOCTas,
CaMOpPEryJIALUs, CAaMOBOCIPOM3BENEHUE, HACIEICTBEHHOCTh, WM3MEHYHUBOCTb, POCT U Pa3BUTHE),
ouosornueckue teopuu (kieroyHas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocomHas
Teopusi HacnenctBeHHocTn T. Moprana), yuenus (H. V. BaBuioBa — o HeHTpax MHOT0OOpa3us u
MPOUCXOXACHUS KYJIbTYPHBIX PACTeHMi), 3aKOHBI (eAMHOOOpa3usi TMOTOMKOB IEpPBOTO TMOKOJICHHS,
pacIlerIeHHs], YUCTOThl TaMeT, HEe3aBUCUMOIo HacienoBaHus I'. MeHzens, roMoloruueckux psijioB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBunosa), mpuHIuNb! (KOMILUIEMEHTAPHOCTH);

BIIQ/ICHHE OCHOBHBIMM METOJIaMH HAYYHOTO TIO3HAHHS, HCIHOJIB3YEMBIX B OHOIOTHYECKUX
HCCIIEIOBAHUSX JKUBBIX O0BEKTOB (OMUCAaHUE, U3MEpPEHNe, HAOII0ACHUE, SKCTIEPUMEHT);

YMEHHUE BBIICNATh CYUIECTBEHHbIE TPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJICTOYHBIX H MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCJIe OaKTepHii, rpuOOB, pacTeHUH, KUBOTHBIX
U YeJOBEKa, CTPOCHHS OPraHoB U CHCTEM OPraHOB pAacTeHHi, XKMUBOTHBIX, YEIOBEKa, MPOIECCOB
AKHU3HEIESITEIbHOCTH, MPOTEKAIOIIMX B OPraHU3Max PacTeHUM, )KUBOTHBIX U YEJIOBEKAa, OMOJIOTMYECKUX
MpoIecCCOB: OOMEHa BeIIecTB (METabOoJM3M), TPEBPAICHUS SHEPTUH, OpPOKCHHS, aBTOTPOPHOrO H
reTepoTpoHOro TUIOB MUTaHUS, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, MeiHo03a, I'aMeTOreHes3a,
AMOpHOreHe3a, TOCTAIMOPHOHAILHOTO Pa3BUTHS, PAa3MHOXKEHUS, UHIUBUYaJIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMO/JICHCTBHSI T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIIMBATh B3aMMOCBS3U MEXIY OpPraHOHMIaMHU KIETKU U MX (QYHKIUSMHU, CTPOCHHEM
KJIIETOK Pa3HbIX TKaHEH M HX (DYHKIUSAMH, MEXAY OpraHaMd W CHUCTEMaMH OpPraHOB Y PAcCTCHH,
KUBOTHBIX U YEJIOBEKA U UX (QDYHKIUSAMHU, MEX]Ty CHCTEMaMU OPTraHOB M MX (DYHKIUSIMU, MEXTY dTallaMu
oOMEeHa BEIIECTB, JTalaMHU KJIETOYHOrO ILHMKJIA M JKU3HEHHBIX LUKIOB OPraHu3MOB, 3TallaMu
SMOPHUOHAIIEHOTO Pa3BUTHS, TECHOTUIIOM U ()eHOTUTIOM, (PEHOTHIIOM U (haKTOpaMu Cpeibl OOUTAHNUS;

YMEHHE BBISBIIATH OTIMYUTEILHBIC MIPU3HAKH J)KUBBIX CHCTEM, B TOM YHUCIIC PACTCHHM, )KUBOTHBIX H
YEJIOBEKa;

YMEHHE HCMOIb30BaTh COOTBETCTBYIOLME apPryMEHTHI, OHOJIOIMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOIIMKY JIJISl IOKA3aTeNbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIII;

yMEHHE peniatb OWOJIOTMYECKHE 3aauyM, BBISBIATh NPUUYMHHO-CIEJCTBEHHBIE CBS3U MEXIY
UCCIIeTyeMbIMU OMOJOTHUECKUMH MPOLIECCAaMH U SIBJICHUSIMH, JIEJIaTh BHIBOJIBI M POTHO3bI HA OCHOBAHUU
MOJIYYEHHBIX PE3yIbTAaTOB;

YMEHHE BBIMOIHSITH JJA0OpAaTOPHBIC W MPAaKTHUYECKHUE paboThl, COONMIOAATh MpaBuUiia MpH padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBHBIMHU CPEIACTBAMH, (HOPMYIUPYS
1IeJ1b UCCIIeI0BAaHUS, aHATTU3UPOBATh MOJIyYE€HHBIE PE3YJIbTaThl U 1€TaTh BBIBOBL;

YMEHHUE y4acTBOBATh B yUe€OHO-HMCCIIEI0BATENbCKOM paboTe M0 OHOIOTHH, SKOJIOTHH U MEAMIIMHE,
MpoBOAMMON Ha 0a3e MIKOJBHBIX HAayuyHbIX OOIIECTB, W NYOJIMYHO MPEJCTABIATH IMOJyUYEHHBIE
pE3yNbTaThl HA YYEHUYECKUX KOH(EPEHIIHSX;

YMEHHE OLEHUBATh ATHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIIEJOBaHMM B 00siacTH OHOJOTHUU M
MEIULUHBI (KJIOHMPOBAHHUE, HMCKYCCTBEHHOE OIUJIOJIOTBOPEHHUE, HAMPABICHHOE W3MEHEHUE T€HOMa U
CO3/1aHH€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIISAITh OCO3HAHHBIA BBIOOp Oyaymiei mnpodeccHoHaNbHON AEATENbHOCTH B
o0nacTi OHMOJOTUH, MEIUIMHBI, OWOTEXHOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3SAHCTBAa, IHIIEBOU
MPOMBIIIIJICHHOCTH, YIIIyOJNSATh IO3HABATENBHBIA WHTEPEC, HANpaBlICHHBIM Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIEH POhEecCHH U MPOI0JKEHNE OMOIOTHYECKOr0 00pa30BaHus B OPraHU3aIUSIX CPETHETO
po(hecCHOHALHOTO U BBICIIETO0 00pa30BaHUsI.



[IpeameTHBIC pe3ynbTaThl OCBOEHUs ydeOHOro mpeamera «buonorus» B 11 Kaacce NOMKHBI
OTpaXKaTh:

cOpPMUPOBAHHOCTh 3HAHUW O MeCTe M pPOJM OHMOJOTHMH B CHUCTEME ECTECTBEHHBIX HayK, B
(bopMHpPOBaHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, B TIO3HAHUU 3aKOHOB MPHUPOJIBI U
pEIIEHNH DKOJIOTUYECKUX MpOoOJeM YeloBeYeCTBa, a TaKXKE B PEHICHHH BOIPOCOB PAIMOHAIBLHOTO
MIPUPOJIOTIONB30BAHUA, U B (POPMHUPOBAHUH [IEHHOCTHOTO OTHOIICHUS K MIPUPOJIE, OOLIECTBY, YEIOBEKY, O
BKJIaJIC POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUHY;

YMEHHUE BJIAAETh CHCTEMOW OHOJOTHYECKUX 3HAHMW, KOTOpas BKJIIOYACT OIpPENCIICHUS |
MMOHMMAaHHUE CYIIHOCTH OCHOBOIIOJATAIOUINX OMOJOTUYECKUX TEPMHUHOB M MOHATUH (BUJA, SKOCHUCTEMA,
ouocdepa), Ouonormueckue Teopuu (IBomtonMoHHAass Teopuss Y. JlapBuHA, CHHTETHYECKas TEOpUS
sBomtonun), yaenus (A. H. CeBeprioBa — o myTsx W HampabiieHusx sBostonuu, B.W. Bepnanckoro — o
ounocdepe), 3akoHbI (TeHeTHUecKoro paBHoBecus JIk. Xapau u B. BaitnOepra, 3apo/ibIlieBOro cxo/1cTBa
K. M. bopa), nmpaBuna (mMunumyma lO. Jlubuxa, 3KOJOTHYECKOW NUPaMHUABl SHEPTHH), THUIIOTE3bI
(runore3a «mupa PHK» V. I'unbepra);

YMEHHE BIIaJIeTh OCHOBHBIMU METOJaMU HAay4YHOTO MO3HAHUS, HCIOJIb3YEMbIMU B OMOJIOTHYECKUX
UCCIIEIOBAaHMX >KUBBIX OOBEKTOB M 3KOCUCTEM (ONUCaHUE, U3MEpPEHHUE, HAOIIOJEHHE, SKCIEPUMEHT),
crioco6aMu BBISIBJICHHSI U OIICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U Ouocdepsl,
CTaOMIIM3UPYIOMIETO, JBIKYIIETO W Pa3phIBAIOLIETO €CTECTBEHHOTO OTOOpa, aIONaTPUYECKOrO |
CUMIIATPUYECKOTO0 BUI000pa30BaHUsl, BIUSHUS JBIKYIIUX CHJ ABOJIOLMU Ha TeHO(MOHJ MOMYIALUU,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWs, 4YEepeAOBaHHUS HAIPABICHUN SBOJIOLNH,
KpYroBOpOTa BEILIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3U MEXJY MPOLECCAMU HBOJIIOLMH, IABMKYIIMMH CHUIIAMHU
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCIIOCOOTICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBIATH OTJIMYUTEIbHBIC IPU3HAKN JKUBBIX CUCTEM, ITPHCIIOCOOJIEHHOCTh BUIOB K Cpele
oOuTaHus, aOMOTHYECKMX M OHOTHYECKMX KOMIIOHEHTOB HKOCHUCTEM, B3aMMOCBS3€Hl OpraHM3MOB B
COO0O0I1IECTBAX, AaHTPOIIOTEHHBIX U3MEHEHUI B 3KOCHCTEMAaX CBOE MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME AapryMEHTHI, OHOJOIMUYECKYI0 TEPMUHOJOTHIO MU
CUMBOJIMKY JJIsl JOKa3aTelbCTBAa POJCTBA OPraHM3MOB Pa3HBIX CHUCTEMAaTUYECKUX TIPYII, B3aUMOCBS3U
OpPraHU3MOB U Cpelbl OOWTaHMs, €IUHCTBA YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXpAaHEHUs
MHOT000pa3usi BUAOB U IKOCUCTEM KaK YCIIOBHUS COCYILIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA;

YMEHHE pellaTh OWOJIOTHYECKHE 33aJayM, BBIABIATH NPUYMHHO-CIEICTBEHHbIE CBA3M MEXKIY
UCCIIETyeMbIMU OMOJIOTMYECKUMH MTPOLIECCaMU U SIBJICHUSIMU, JIEJIaTh BHIBOJIbI M MPOTHO3bI HA OCHOBAHUU
MOJTyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH Ja00paTOpHbIE M MpaKTHYECKHE paboThl, COONIOAATh MpaBuia Mpu padoTe
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPSATh MX JKCIIEPHUMEHTAILHBIMH CPEICTBaMHU, (HopMymupys
1eJIb UCCIIEIOBaHMS, aHATTM3UPOBATh MTOJyYCHHbIE PE3YyJIbTATHI U JI€1aTh BBIBOBI;

YMEHHE y4acTBOBAaTh B YU4EOHO-UCCIEAOBATEIHCKON paboTe MO OMOJIOTHUH, IKOJIOTHU M MEIUIIMHE,
IpOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOINECTB, W IYOJUYHO MPEJICTABIATh IOJy4YEHHbIE
pe3yIbTaThl HA YICHUYECKUX KOH(EPEHITHIX;

YMEHHUE OLIEHUBATh TUIIOTE3bl M TEOPUU O MPOUCXOXKICHUH KU3HHU, YEJIOBEKA U YEIOBEUYECKUX pac,
O MPUYMHAX, TOCIEACTBUIX U CIIOCO0ax MpeJOTBpallleHUs ITI00aTbHBIX U3MEHEHH B Onocdepe;

YMEHHE OCYILECTBIISATh OCO3HAaHHBIA BBIOOp Oyaymiei npodeccHoHaNbHON AEATeNbHOCTH B
oOnacti OWOJIOTMH, SKOJOTHM, NPUPOIOINONb30BAHNUS, MEIUIUHBI, OUOTEXHOJOTUHU, IICHUXOJIOTHH,
BETEpUHAPUH, CETBCKOI0 X031 CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOIsTh M03HaBaTeIbHBIN HHTEPEC,
HaIpPaBJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH MPOGECCHH U NMPOIOIIKEHIE OMOIOTHYECKOTO
00pa3oBaHMs B OpPraHU3ALUAX CPETHETO MPOPECCHOHATBLHOTO U BBICILIETO 00pa30BaHUS.



3. TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounuecTBo yacos ®opma
DJIeKTPOHHbIE N —
Ne ni/nt HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie) EOCHHTaTeJILHOFO
o HTPOJILHBI AKTHYECKH
NPOrpaMMblI Bcero OHTPO ¢ P CCKME ' y6pasoBaTenbHbIe
padoTbl padoThbI pecypesI NOTeHI A
TeMbl
1 buonorus kak Hayka 1
Hcnonb3oBanue
2 JKuBble cucTeMBbl U UX U3YUYCHUE 2 BOCHUTATEbHIX
3 Buonorus kierku 2 BO3MOSKHOCTEI
4 XUMHYECKash OpraHu3aIusl KICTKH 10 1 1 COJIepKaHUS TEMBI
5 Ctpoenue U QyHKIIMU KICTKH 8 1 1 4epes 1moz0op
COOTBETCTB 175
OOMeH BellecTB U IpeBpalleHue yrom
6 9 1 1 3aJ1a4 JUIsl peIICHHS
SHEPIUH B KIIETKE
u C UCIIOJIb30BaHUEM
7 acne/CTBeHHas uHboOpManus U 9 30P:
peanu3anys e€ B KJIeTKe BRITOYCHHE B YPOK
8 JKH3HEHHBII UK KIETKH 6 1 1 BAPHAHTHI [OAYH
9 Crpoenue u GyHKIIUA OPTaHU3MOB 17 1 Marepuaia B
10 PasMHOkeHuE u pa3BuTHe 3 1 UTPOBOIi popme
OpPraHU3MOB IUTSL TIOJIIePIKAHHST
I'eneTnka — Hayka o MgTHBaHHH
11 HACJIEICTBEHHOCTH U U3MEHUYUBOCTH 2 1 00YyHaIOUNXCA K
OpPraHU3MOB NOMyHeHHIO
3HaHUS;
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1 ’
IIpuMeHeHue Ha
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 6 1 ypoKe
14 ['eneTuka yenoseka 3 MHTEPaKTUBHBIX
15 Cenexuusi OpraHu3MoB 4 1 ¢dbopM paboTHI C
16 buorexHonorns U CUHTETHYECKas 4 1 00y9aIOIINMHCH:
Ouoorus WHTEJUIEKTYaTbHBIX
ur
17 PesepBHoe Bpems 1 P,




CTUMYJIUPYIOIIUX
MMO3HABATEIHHYIO
MOTHBAIIUIO
o0yJaromuxcs;
[Ipumenenue B
nporecce
rPYIIOBOM
paboThI WK
paboTHI B mapax,
JUTSL BRIPAOOTKHU
HABBIKOB
KOMaHJHOH
paboTHI U
00yUYeHUIO
B3aMMO/ICHCTBUS C
JIPYTUMHA
00y4aroUMHCs.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

10




11 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne i/ Konrposbusie  IIpakrunyeckue
MPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTshI
pecypcsbl
3apokJIeHUE U pa3BUTHE
1 IBOJIIOLIMOHHBIX NIPEACTABICHUN B 4
ouosorun
2 MUKDPOIBOIIIOLUS ¥ €€ PE3YIILTATHI 14 2
3 MakposBOJIIOLHS ¥ €€ PE3YIIBTATHI 6 1
4 [TpoucxoXIeHUE U Pa3BUTHE KU3HH 15 2
Ha 3emuie
[TpoucxoxaeHue yeaoBeKa —
5 p A 10 1 1
aHTPOIIOTEHE3
DKOJIOTHS — HayKa O
6 B3aMMOOTHOIICHUSIX OPTraHU3MOB U 3 1
HAJIOPTaHU3MEHHBIX CHCTEM C
OKpY>Karollen cpeion
OpraHusMmsl U cpefia 0OuTaHus 2
DKOJIOTHSI BUJIOB U TIOMYJISIHIA
9 DKosorust cooOIIeCTB. 12 1 1
DKOJIOTUYECKHE CUCTEMBI
10 Buocdepa — rrobanpHast SKOCHCTEMA 6
11 YenoBek U OKpYKarolas cpe/a 6
12 PesepBHOE BpeMst 8

dopma
peau3anuu
BOCIIUTATEIbHOIO
NMOTEeHIHAJIA
TeMBbI

Hcnons3zoBanue
BOCIUTATENbHBIX
BO3MOKHOCTEN
COJIep>KaHUs TEMbI
yepe3 m1oa00p
COOTBETCTBYIOIIUX
3aJ1a4 JUIsl pelIeHUs
C MCTIOJIb30BaHUEM
90P;

Bxirouenue B ypok
BapHaHTHI TI0J]aU1
Mmarepuaia B
UrpoBoit popme
IS IO /IepKaHUS
MOTHBAIIH
oOyJarommxcs K
MOJIyYEHUIO
3HaHUS;
[IpumeHenne Ha
ypoKe
WHTEPAKTHBHBIX
¢dopm paboTsI ¢
00yJarOIMMUCS:
MHTEJUIEKTYaJIbHBIX
urp,
CTUMYJIUPYIOIINX
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M03HABATENIbHYIO
MOTHBAIIHIO
oOydJaronmxcs;
IIpumeHeHue B
nporecce
IPyIIIOBOI
paboTHI WK
paboThI B mapax,
JUTSl BRIpAOOTKHU
HAaBBIKOB
KOMaHIHOU
paboThI 1
00y4eHUIO
B3aUMOJICVCTBHUS C
IpYyTUMU
00yJarOIUMUCS.
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