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|.TIOACHUTEJIbHAS 3AIIMCKA

[Iporpamma o yueOHOMY Tipeamety "buonorus" (nangee - OMONIOTHs) HA YPOBHE CpelHEro o0Imero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit ®denepanuny, @I'OC COO, Konnenuuu mnpernogaBaHus
yueOHOTo npenMeTa «BHoIorus» 1 OCHOBHBIX MOJIOKEHHH (hefepaibHON pabodei mporpaMMbl BOCITUTAHUSI.

VYuebnslii npeamet «buonorus» yrmyonénnoro ypoBHs uzyuenus (10—11 kiaccer) sBIsieTCs OIHUM U3 KOMIIOHEHTOB MIPEIMETHOM 00IacTu
«EcrectBeHHO-Hay4uHbIe ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npoduiibHbIe y4eOHBIE TPEAMETHI, H3ydaeMble Ha YTITyOJIEHHOM YPOBHE,
ABIIAIOTCS criocoOoM auddepeHnnanun o0y4eHust Ha ypoBHE CpeJHEro oomero oopa3oBaHus U MPU3BaHbI 00ECMEUUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPETHUM NPO(ECCHOHATBHBIM U BBICIIMM OOpa3oBaHWEeM. B TO e Bpemsl KaxIblii U3 ATUX Y4eOHBIX
MPEIMETOB JIOJDKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE pelIeHue 00pa3oBaTeNbHbBIX, BOCIUTATENLHBIX U PAa3BUBAIOIINX 33/1a4, CBA3aHHBIX C
npodopueHranueit 00yJaromuxcs ¥ CTUMYIMPOBAHUEM HHTEpeca K KOHKPETHOM 00J1aCTH HAYYHOTO 3HAHUS, CBA3aHHOTO ¢ OMONIOTHel, MEAUIIMHOM,
HKOJIOTHE, TICUXOJIOTHEN, CIOPTOM WJIM BOSHHBIM JIETIOM.

[Iporpamma mo yuebHOMy mpeamery "buonorns" na€r mpencraBieHHe O IENU M 3a/a4ax M3y4eHHs yueOHoro mpeamera «buomorus» Ha
yrIyOn€HHOM YpOBHE, ONpereNnsieT o0si3aTeIbHOe (MHBAPHAHTHOE) MPEJIMETHOE COAEp)KaHUE, €ro CTPYKTYPHUPOBAaHHUE IO paseliaM M TeMa,
pacmpezieNieHue 1o KjiaccaM, peKOMEHYeT IMOCIeI0BaTeIbHOCTh U3YUeHHUs Y4eOHOT0 MaTepuana ¢ y4ETOM MEeXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mo Ouoioruu peanu3oBaH MPHUHIIMIL
MIPEEMCTBEHHOCTH C U3y4eHHEeM OMOJIOTHH Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHmsi, Ojaromaps 4eMy MpOCMAaTPUBASTCS HAIPABJICHHOCTh Ha
nocyeIyomnee pa3BUTHE ONOIOTHIECKUX 3HAHHH, OPUEHTHPOBAHHBIX HA (POPMHUPOBAaHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, SKOJIOTHIECKOTO
MBIIICHUS], IPEACTaBICHUH O 3JI0POBOM 00pa3e KM3HU, Ha BOCIIUTAaHUE OEPEKHOTO OTHOUICHUS K OKPYKAIOIIeH mpupoaHou cpenae. B mporpamme
Mo OMOJIOTMM TaKKe IMOKa3aHbl BO3MOXXHOCTH yuyeOHoro mpeamera «buonorusi» B peanuzanuu TpeboBanuii ®I'OC COO k muaHUpyeMbIM
JTUYHOCTHBIM, METANpEeAMETHBIM M TMPEAMETHBIM pe3yiabTaTaM OOy4YeHHs W B (OPMUPOBAHHUU OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIBHOMN
NEeSATETLHOCTH 00yUYaOIIUXCS 10 OCBOCHHIO COJIEPKaHUsI OMOJIOTUYECKOT0 00pa30BaHuUs Ha YPOBHE CPEHETO OOIIEero 00pa3oBaHus.

VY4eOubiii npeamer «buosorus» Ha YpOBHE cpeaHero oouiero oOpa3oBaHHMs 3aBepllaeT OMOJOrMYeckoe oOpa3oBaHHE B IIKOJIE H
OPUEHTHPOBAH Ha pacIIMpEHHe U YrIyOJieHWe 3HaHWM OOydyaroumxcs O JKUBOW MPHUPOJAE, OCHOBAX MOJEKYISPHOW M KJIETOYHOW OHONIOTHH,
SMOPHOJIOTUY ¥ OMOJOTHH PAa3BUTHUS, TEHETUKH, CETIEKIIMH, OMOTEXHOJIOIHHU, BOJIIOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriyOJIeHHOM YpOBHE OPHUEHTHMPOBAHO Ha IMOJATOTOBKY OOYYarOIIMXCS K MOCIEAYIOLIEMY
MOJTYYEHUI0 OMOJIOTHYECKOTO O0pa3oBaHWsS B By3aX M OpraHU3AIMAIX CpeaHero mnpodeccuoHaabHOTro oOpazoBaHusi. OCHOBY €ro COIEp:KaHMs
COCTaBIISIET CUCTEMa OMOJIOTMYECKMX 3HAHUM, MOJYYEHHBIX HPU H3YyYEHHH OOYYAIOIIUMHCS COOTBETCTBYIOIIMX CHCTEMATHUECKUX pa3JelioB
OMOJIOTMU Ha YpOBHE OCHOBHOro obmiero obpaszoBanus, B 10—11 kmaccax 3TH 3HaHMA IMOJy4aroT pa3BUTHE. Tak, pPacHIMPEHbl M YIIyOJIeHbI
OMOJIOrMYeCKHEe 3HAHUS O PACTEHUSIX, KUBOTHBIX, Ipubax, OaKkTepusx, OpraHu3Me 4YeJoBeKa, OOUIMX 3aKOHOMEPHOCTSX KU3HHU, JAOMOJHUTEIBHO
BKJIFOUEHBI OMOJIOTHYECKHE CBEJICHUS MPUKIIAJHOTO U TOMCKOBOIO XapaKTepa, KOTOPhIE MOKHO UCIIOJIb30BaTh KAK OPUEHTUPHI [T TOCIIETYIOIIErO



BbIOOpa nmpodeccun. BodmMoxkHa Takke HHTErpalus OMOJOTMUECKUX 3HAHUN ¢ COOTBETCTBYIOUIMMHU 3HAHUSIMHU, TTOJTyYEHHBIMH 00y4YaroIIUMUCS IPU
U3y4eHUH (PU3UKHU, XUMUH, reorpa@uu 1 MaTeMaTHKU.

CtpykTypa mporpamMmsl 1Mo yueOHOMy npeamery "buosiorusa" oTpakaeT CHCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIN MOJIXObI K U3YYCHHUIO
o6uosioruu. CoriaacHo UM, U3y4arOTCS CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIMH, 3BOIIOLUN
OpPraHUYeCcKOro Mupa Ha 3emile, COXpaHeHHs OMOJIOTHYECKOro pa3HooOpa3us miaHeTsl. Tak, B 10 ki1acce M3y4aroTcss OCHOBBI MOJIEKYJISIPHON U
KJIETOYHOM OHMO0IOruu, SMOPUOJIOTUU U OMOJIOTUN Pa3BUTHS, TEHETUKH U CEJIEKIINH, OMOTEXHOJIOTUU U CHHTETHYECKON OMOJIOTHH, aKTyaIu3upyIOTCs
3HaHUA OOydaroluxcs Mo OOTaHWKEe, 300JI0TUH, aHATOMHH, (U3HONOrHH YenoBeka. B 11 kiacce M3y4aroTcsi SBONIOIMOHHOE YY€HHE, OCHOBBI
9KOJIOTHH U yueHHue 0 ouocdepe.

VYuebublil npenmer «buonorus» npusBaH 00€CEYUTh OCBOCHHE 00YJAIOIIUMUCS OMOJIOTUYECKUX TEOPHI U 3aKOHOB, UEH, IPUHLIUIIOB U
MIpaBUIL, JIKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHUPA, 3HAHUHI O CTPOCHUU, MHOT00Opa3uu U OCOOEHHOCTAX KIIETKH,
Opranusma, MOMYJSALUU, OHOIEHO03a, SKOCHCTEMBI, O BBINAIOIIUXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOIIOTHUH,
MPUKIIAJHBIX acleKTaxX OMOJOTHYeCKuX 3HaHWH. [ pa3sBUTHA M NOJAEpKaHUS HHTepeca 00yJaromuxcs K OMOIOTHH HapsAy CO 3HAYUTEIbHBIM
00BEMOM TEOPETUYECKOTO MaTepraa B COAECPKaHUH ITPOrPaMMBI 110 OMOJIOTHH IPEAYCMOTPEHO 3HAKOMCTBO C MICTOPUEH CTAaHOBJICHUS U Pa3BUTHUS
TOM UM MHOM oOsiacTu OMOJIOTHHU, BKIIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEUICHHE BAKHEHIINX OMOJIOTMYECKUX U HKOJIOTHUYECKUX
poOJeM.

Lenp m3yuenust yuebnoro mpenmera «buonorus» Ha yriayOl€HHOM YpOBHE — OBIIAJICHHWE OOYYAIOUIMMHCS 3HAHMSIMH O CTPYKTYpPHO-
(YHKIIMOHATHLHON OpPTaHU3AIMH KUBBIX CHCTEM PAa3HOTO paHra M MPHOOpeTeHHe YMEHUI UCTIONB30BaTh 3TH 3HaHUS B (POPMHUPOBAHUU MHTEpECA K
orpenei€éHHON 00J1IacTH NPOPECCHOHATBHON NEATETbHOCTH, CBI3aHHOW C OMOJIOTHEH, WM K BBIOOPY Y4eOHOTO 3aBeleHHS U MPOJOJDKCHUS
OMO0JIOrNYEeCKOTr0 00pa30BaHuUs.

JlocTrkeHue 1esn u3ydeHus yueoHnoro npeamera «buosiorus» Ha yriyO0ia€HHOM ypoBHE 00eCieuuBaeTCs PEUIeHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMBbl OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPHSIX, KOHUEHIHUAX, TUI0Te3axX, 3aKOHaX,
3aKOHOMEPHOCTSIX M MIPaBUJIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUpPA; O CTPOCHHUH, MHOT000pa3nuu 1 0COOEHHOCTSIX
OMOJIOTMYECKUX CUCTeM (KJIeTKA, OpPraHu3M, MOMYJAlus, BHJ, OHOreolneHo3, Ouocdepa); O BBIAAIOMUXCA OTKPBITHUSAX M COBPEMEHHBIX
HCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4arouMxcs ¢ METOJaMH T[I03HAHHS KUBOM MPUPOABI: HCCIENOBATEILCKUMU METOJAaMU OHOJIOTMYECKUX HAyK
(MOJIEKyYIISIPHOM U KJIIETOYHOM OMOJIOTUH, SMOPHUOJIOTHHU ¥ OUOJIOTHUHN PAa3BUTHS, TEHETUKH U CEJIEKIINH, OMOTEXHOJIOTHH U CHHTETHYECKOM OMOJIOTHH,
MAJIEOHTOJIOTUH, KOJIOTHH ); METOAAMHU CAMOCTOATEIBHOTO IPOBEIEHUS OMOIOIMYECKHX UCCIIE0BaHU B 1a00opaTopuu U B pupoe (HabI0IeH e,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTMPOBAHUE);

OBJIaJICHHE OOYYaIOUIMMUCS YMEHUSMH: CAMOCTOSTEIbHO HAXOJAWTh, AHAIM3UPOBATh U HCIOJB30BaTh OMOJOTHYECKYIO HH(POpPMAIUIO;
0JIb30BaThCs OMOJIOTMUYECKOM TEPMUHOJIOTHEH M CUMBOJIMKOW; YCTaHABJIUBATh CBS3b MEXK/y Pa3BUTHEM OHOJIOTUU U COLUAIBHO-I)KOHOMUYECKUMU



1 DKOJIOTUYECKUMU MPoOIeMaMH YeI0BEYECTBA; OI[CHUBATH IMOCJICICTBUS CBOCH JAESITEILHOCTH MO OTHOIICHUIO K OKPYXKAIOIIeH MPUPOAHOH cpefie,
COOCTBEHHOMY 37I0POBBIO M 3JI0POBBIO OKPYKAIOLIUX Jt0JIel; 00OCHOBBIBATh U COOMIOAATh MEPhl MPOQUIAKTUKYA MH(GEKIIMOHHBIX 3a00JIeBaHMUIA,
MpaBWJia MOBEJACHUS B MPUPOJIE U oOecreueHus: 0€30MacCHOCTH COOCTBEHHOM KU3HEACSITENLHOCTH B YPE3BBIYAMHBIX CUTYAlUSX MPUPOAHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC HAyYHbIC OTKPBITHS B 00JaCTH OHMOJIOTHY;

pa3BuTHE y OOYYAIOIINXCS MHTEIUICKTYAIBHBIX U TBOPYECKUX CIOCOOHOCTEH B MpoOIecce 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUIMHU U
COBPEMEHHBIMU HCCJIEIOBAaHUSMU B OMOJIOTHH, PEIIaeMbIMU €10 MPOOJIeMaMU, METOJO0JIOTHEH OHOJIOTHYECKOro HCCIIEIOBAHMS, MPOBEACHUS
AKCIIEPUMEHTAJILHBIX UCCIEA0BaHUMN, pelIeHHs] OMOJIOTUYECKUX 3a/1a4, MOJACTUPOBAaHUS OMOJIOTHYECKHX O0BEKTOB U MPOLIECCOB;

BOCIIUTAHKE Y 00YJAFOIINXCS [ICHHOCTHOTO OTHOIICHHSI K )KUBOH MPHUPOJIC B IIEJIOM U K OTJCIIBHBIM € 00bEeKTaM U SIBICHHSIM; (HOPMUPOBAHHE
IKOJIOTHYECKOH, FTEHETHYECKON TpaMOTHOCTH, OOIIEeH KyIbTYphl TOBEICHUS B IIPUPOJIC; MHTETPAIIUN €CTECTBEHHO-HAYYHBIX 3HAHMUIA,

npuoOpeTeHrne 00y4YaroIIMMUCS KOMIIETEHTHOCTH B PAl[MOHAJILHOM MPHUPOJIONOIL30BAaHUU (COOIOJCHHE MPaBUJI MOBEICHUS B MPUPO/IE,
OXpaHbl BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUU COOCTBEHHOTO 37I0POBbsI U 3[J0POBBS OKPYKAIOIIUX JHOAEH (coOmoaeHus Mep NpodUIaKTUKA
3a0oJieBaHui, oOecrieueHrne O€30IMaCHOCTH KU3HEACATSIIbHOCTH B UPE3BBIUAHHBIX CUTYAIUSAX TIPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE
WCIIO0JIH30BaHUSI OMOJIOTHYECKUX 3HAHUN U YMEHUH B MTOBCETHEBHOMN KU3HU,

CO3/IaHHE€ YCJIOBUW [JI1 OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCA WHIWBUIYaTbHOM 0Opa30oBaTeNbHOM TPAGKTOPHUH, CIIOCOOCTBYIOIIEH
MocleAyIoIeMy MpodeccuoHaIbHOMY CaMOOIPEIeTICHHIO, B COOTBETCTBUU C MHAUBHUIYaIbHBIMU HHTEPECAMHU U TOTPEOHOCTSIMHU PErroHa.

OO11ee 9nCiIo 9acoB, OTBEACHHBIX HA H3ydeHUE OMOJIOTUN Ha YIITyOJICHHOM YPOBHE CpeHero ooiero oopa3zoBanus, cocrabisier 204 gaca: B
10 kitacce — 102 yaca (3 yaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B Heneno).

Otb6op OpraHuM3anmHOHHBIX (GOPM, METOJOB U CPEIACTB OOYyYCHHS OWMOJIOTMH OCYIICCTBIISACTCA C YYETOM CHEIU(PUKHA €ro COACPKAHUS H
HAMpPaBIEHHOCTH Ha MPOJI0JLKEHHE OMOIOTHUECKOTO 00pa30BaHUsI B OpraHU3AIUAX CPEAHETO MPO(hecCHOHANBHOTO U BBICIIETO 00pa30BaHus.

OO0s13aTeNbHBIM YCIOBUEM MPH 00YYeHHH OMOJIOTUH Ha YTIyOJIEHHOM yPOBHE SIBJISIETCSI MPOBEICHUE JTa0OPATOPHBIX U MPAKTUYECKUX PadOT.
Takxe ydacTue 0OyJarOIIUXCsl B BBIMOJTHCHUN MPOCKTHBIX U YIeOHO-HCCIICIOBATEILCKIX padOT, TEMAaTHKA KOTOPBIX ONMPEACIISASTCS yIUTEIeM Ha
OCHOBE UMCIOIINXCS MaTePUATHHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHUH.



COJAEP/KAHUE OBYYEHUA
10 KJTACC

Coneprkanue MporpaMMBbl, BBIJIETIEHHOE KYPCU8OM, HE BXOJIUT B MMPOBEPKY roCy1apcTBEHHOM nToroBoit arrecranuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemenHas 6uoorus — KOMIUIEKCHast Hayka. Kpatkas nucropus pa3BuTus OM0i10ruu. buonornyeckue Hayku v U3y4yaeMble MU TPOOJIEMBI.
OyHIaMeHTaIbHbIe, TPUKIIATHBIE U TOUCKOBBIC HAYYHBIE UCCIIEI0BAHUS B OMOJIOTHH.

3HaueHue Ouosoruu B GOPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHHBI Mupa. [Ipodeccun, cBsi3anHbIie ¢ Ononorueil. 3HaueHue
OHMOJIOTHH B MPAKTUICCKON JEATSIILHOCTH YEJIOBEKA: MEIUITMHE, CEIIbCKOM X03SHCTBE, MPOMBIIIIICHHOCTH, OXPaHEe IPUPO/IBI.

JdeMmoHcTpamun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, I'. Mennens, B. . Bepuanckuii, . I1. [1aBnos, U.
N. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMHA HayKamuy, «CucTeMa OMOJIOTHIECKIX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKuBble cuctembl Kak mpeamer u3ydeHus Ouosiornu. CBOICTBA KUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTb M
LEJIOCTHOCTh, CJOKHOCTb W  YINOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHHU3allMsi, CAMOBOCHPOM3BEACHUE, PA3APAKUMOCTb,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpPraHU3aIMy )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOUYHBIA, TKAHEBBIN, OPraHU3MEHHbIN, MOMYJIALIMOHHO-BUI0BOM, YKOCUCTEMHBIN
(Obuoreonenoruyeckuii), Ouocdepusiif. IIpormecchl, mpoucxoasmme B XKUBbIX cucTeMax. OCHOBHBIE MpU3HAKH kuBoOro. JKuW3Hb Kak ¢opma
CyIlIECTBOBaHUA MaTepuu. Hayku, n3ydaroine >KMBbI€ CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3allnH.

N3yuenune xuBbix cucrteM. Mertoasl Ouosornyeckod Hayku. HabOmiomenuwe, m3aMepeHue, SKCIEPUMEHT, CHUCTEeMaTH3allMsl, METaaHaJH3.
[TonsTne o 3aBucuMoOl M He3aBUCHUMOM mNepeMeHHOM. [lmanupoBanue skcnepumenTta. IloctaHoBka M mposepka rumnore3. HymeBas rumoresa.
[TonstTre BrIOOpKHM M €€ mOCTOBEepHOCTh. Pa3Opoc B Ouonormueckux AaHHBIX. OILIEHKA JTOCTOBEPHOCTU IMONYYEHHBIX PE3yNbTaToB. [IpuduHbBI
HCKaXEHUS PE3YNbTAaTOB dKCIIEpUMEHTA. [loHATHE CTAaTUCTUUECKOTO TeCTa.

JdemMoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIE TIPU3HAKH KU3HNY, «bromornueckne cuctembl», «CBOMCTBA KHBOW MaTepun», «YPOBHH OpPTaHHU3AIUN
XKUBOU TpUpoabl», «CTpOEHHE XKUBOTHOM KIIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO OpraHusMa, «buoreoreHosy,
«buochepay, «MeTo1bl U3y4EHUS JKUBOW TIPUPOIBIY.

O6opynoBanue: 1a00paTOpHOE 0OOPYIOBAHKE JIJISl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH, SKCIIEPUMEHTOB.



IIpakTnyeckas padora «/cnonp3oBaHUE Pa3IUYHBIX METOIOB IIPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. Bruosorus Kierku

Kietka — cTpykTypHO-(YHKIIMOHANIbHAS €IMHMIIA )KUBOTO. McTOopus oTkpeiTHs kieTku. Paboter P. I'yka, A. JleBenryka. Kinerounas teopust
(T. lIBanu, M. lIneitnen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHOM KJIETOUHON TEOPUH.

Metoabl MOJEKYJISpPHOW H KJIETOYHOW OHONOTMH: MHUKPOCKOMMs, Xpomarorpadus, 31eKTpodopes, MeToJ MEUYeHBIX aTOMOB,
muddepeHranbHOe HEHTPUPYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @ukcuposannvlx Kiemok. IEKTPOHHAsT MHUKPOCKOIHS.
Kongoxranvnasn mukpockonus. Bumanvhoe (npudsicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabnuue! u cxembl: «CBETOBOH MUKPOCKOI», «DJIEKTPOHHBI MUKpPOCKOI», «VICTOpUS pa3BUTHS METOA0B MUKPOCKOIIUNY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpenapaThl paCTUTEIbHbIX, )KUBOTHBIX U OAKTEPUAJIbHBIX KJIETOK.

IpakTuyeckass padora «V3ydyeHue MeTONOB KJIETOUYHOW Owmonormm (Xpomartorpadus, osnekrpodopes, auddepenunansuoe
ueHtpudyruponanue, [1LP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMUKPO3JIEMEHTHI. Boma m €€ poibp Kak pacTBOPUTENS, PEarcHTa, y4yacTHE B
CTPYKTYPUPOBAHUH KIIETKH, TEIUIOPETYIAuU. MUHEpaIbHbIC BEIIECTBA KIETKU, HX OMOJIOTHYECKas poJib. POIb KAaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BemecTBa KiIeTku. buonorndeckue monmumepsl. benkn. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpbl OETKOBOW MOJIEKYJIHI.
[lepBuuHas cTpykTypa Oenka, HenTHAHAs CBA3b. BTopuuHas, TpeTWdHas, YEeTBEpTUUHAs CTPYKTYypbl. JleHaTyparus. CBoiicTBa Oe€lKOB.
Knaccudukanus 6enxoB. buonornueckue GyHKun 0enkoB. [lpuonul.

VYraeBoasl. MoHOcCaxapuisl, Jucaxapubl, OJIMrocaxapusl U noaucaxapuabl. OOmuil miaaH CTpoeHus M (PU3NKO-XMMUYECKHE CBOMCTBA
yraeBoioB. buonornueckue GyHKIIMN YIIIE€BOIOB.

Jlununel. T'mapodunbHo-ruapodoOHbIe cBoMcTBa. Kiaccuduxamus nunuaos. Tpurnuuepuabl, Qochonunuabl, BOCKH, CTEPOUIBI.
buonornueckue ¢yHkuuu aunuaoB. OOmme cBOHCTBa OHOJOTMUYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MIOJIYTIPOHUIIAEMOCTD.

Hyxneunoseie kucnotel. IHK u PHK. Ctpoenue nyknennoBbix kucioT. Hykneoruasl. [Ipunnun kommnementapHoctu. [Ipasuno Yapraddoda.
Crpykrypa JHK — nBoitnas criupans. Mecronaxoxaenue u ounonornueckue ¢pynkiuu JJHK. Buast PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynasl AT®. Makposprudeckue cBsizu B Mojekyine AT®. buonoruueckue ¢pynkunn AT®. BoccTaHoBieHHbIE TEPEHOCUHKH,
ux (yHKIMHU B KIeTKe. Jpyeue nyxneosuompugpocpamor (HTD). Cexenuponanue JJHK. Memoowv: cenomuku, mpanckpunmomuxu, npomeomuxu.



CrpykTypHas Ouonorusi: OMOXMMHUYECKHE M OHO(HU3MUECKHE HCCIEIOBaHHMsS COCTaBa M IPOCTPAHCTBEHHOW CTPYKTYpPHl OHMOMOJIEKYII.
Mooenuposanue cmpykmypol u @Qyukyui OUOMONEKYN U Ux Komniekcos. Komnviomepuviti Ouzaiin u opeaHuyeckuil cunmes OUOMONEKYN U UX
HenpupoOHbIX AHAL0208.

JdemMoHcTpanuu

[Hoptpertsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ®. Caurep, C. [Ipy3unep.

Huarpammsl: «Pacnipenienenne XMMUYECKHX JIEMEHTOB B HEKUBOU NpUpoJiey, «Pacrpenenenne XUMUYECKUX JIEMEHTOB B )KUBOU MPUPOIE».

Tabnuue! u cxemsl: «llepuoguueckas TabauIa XUMUYECKUX 3JIEMEHTOBY, «CTpOEHUE MOJIEKYJIbl BOABIY, «BeliecTBa B cocTaBe OpraHU3MOBY,
«Ctpoenue Monekynbl Oenkay, «CTpyKTypbl O€nKOBOH MOJEKylb», «CTpOoeHHE MOJEKYd YIJIeBOJIOBY», «CTpOEHHE MOJEKYH JUIHIOBY,
«Hyxnennosblie kucnote», «Ctpoenue moaekysibl ATD».

OO6opynoBaHue: XUMUYECKas ocy1a 1 000py10BaHHE.

JlabopaTopnasi pabora «O6HapyxeHre OETKOB C TOMOIIbIO KAUeCTBEHHBIX PEAKIIHI.

JlabopaTopnas padora «lccnenoBaHue HyKJI€MHOBBIX KHCIIOT, BBIIEJICHHBIX U3 KIETOK Pa3IMYHbIX OPIraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tumnsl KJIETOK: yKapHOTHYECKas U pokaproTHueckas. CTpyKTypHO-()yHKIIMOHAIbHbBIE 00pa30BaHUs KJIETKH.

Crpoenue npokapuotrudeckoil kinetku. Knerounas crenka Oaktepuil u apxeil. OCOOEHHOCTH CTPOEHUS reTepoTpodHONH M aBTOTPOGHOM
IIPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib IPOKApHOT B OMOLIEHO3aX.

Crpoenne u (QyHKIIMOHMpPOBaHHE SyKApHOTHYECKOH kieTku. Ilmasmarmdeckass memOpana (rurazmaiemma). CTpyKTypa IIa3MaTudecKoi
MeMOpanbl. TpaHCHOPT BenecTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: macCuBHBIN (quddy3us, ooneruénnas nudQysus), akTUBHBIN (IEPBUYHBIN 1
BTOPUYHBIM aKTUBHBIM TpaHcmopT). [lonynponuniaemocts MmeMOpanbl. Pabora HaTpuii-kanueBoro Hacoca. DHJOLUUTO3: MHUHOIMTO3, (haromuTos.
Ox3ouuTo3. Kinerounas crenka. CTpykrypa v QyHKIIUHM KJIETOYHOH CTEHKH pacTeHuil, rpuOoB.

Huronmnazma. Iluto3omb. Ilutockener. JIBmxkenue mnuroriasmel. Opranouasl kiaeTku. OmHOMEeMOpaHHBIE OpPTraHOUABI KJIETKHU:
sHportazmaTraeckas cethb (JI1C), anmapat 'onbpku, TM30COMBL, X CTpOeHUE U QYHKIMU. B3auMOoCBs3b 0JHOMEMOPAHHBIX OPraHOMI0B KIETKH.
CtpoeHue TpaHyJIsipHOTO peTukyinyma. Mexanusm nanpasnenus eaxos ¢ IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHHTE3 KJIETOUHBIX MEMOpaH.
I'mankuii (arpanyssipHBIA) SHAOIUIa3MaTHUeCKui peTukynyMm. CekperopHas ¢yHkuus anmnapara ['onabmxu. Moougukayus benkoe 6 annapame
Lonvoorcu. Copmupoexa benxos 6 annapame I onv0orcu. TpaHCTIOPT BELECTB B KieTke. Bakyonu pacTutenbHbIX kieTok. Kinetounsii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOMIBI KJIETKU: MHUTOXOHAPWHU, TIACTHABL. [Ipoucxoocoenue mumoxonopuii u naacmud. Cumoébuocenes (K.C.
Mepeoickosckuti, JI. Mapeynuc). CtpoeHne M (YHKIMM MHUTOXOHIpUA M TutacTUA. IlepBUuYHBIE, BTOPUYHBIE U CJIOXHbBIE MJIACTUIBI
(OTOCHHTE3UPYIOIIUX SYKApHUOT. XIIOPOILIACTHI, XPOMOIIIACTHI, JIGHKOIUIACTHI BHICIIUX PACTEHUH.

HememOpanubie opranouabl kietku CrpoeHue H (YHKIUHM HEMEMOpPaHHBIX OpraHOWJOB KJIETKU. PuGocombl. [lpomescymounvie
Gunamenmol. MuxkpoduinaMeHTsl. Axmunogvie Muxkpoguiamenmol. MBpILIEUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEUHbIX KIemoK.



MuxkpoTtpybouku. Knerounslii nentp. CTpoeHHEe M JBWXKEHHME >XI'YTUKOB M pECHHYEK. MHKpOTpyOOUKH IuTOIUIa3Mbl. Llentpuons. benxu,
accoyuuposanuvie ¢ MUKpOQUIaMeHmamu u Muxpompyooukamu. Momopuvie benxu.

SAnpo. O6omnouka sapa, XpOMaTHH, KapuoIiazma, SAPBILIKY, UX CTpoeHHe U QyHKUMU. SInepHbiil OenkoBelii MaTpukc. IIpocTpancTBeHHOE
pacroyio’keHNe XpOMOCOM B UHTEP(HAZHOM SIApE. DYXpoMamun u eemepoxpomamun. belku XxpoMaTHHa — TUCTOHBL. JJunamuka s0epHoti 000104KuY 6
mumo3se. Hoepuvlilt mpancnopm.

Knerounsle BkitoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3yKapHoT (pacTUTENIbHOM, )KUBOTHOM, I'pUOHOI).

JdemoHcTpauuu

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

Tabmuis! v cxembl: «CTpoeHUE 3yKapUOTHUECKON KIETKUY, «CTpOEHNE )KUBOTHON KIETKNY, «CTpOEHHE paCcTUTENbHOM KIIeTKN», «CTpoeHHe
MUTOXOHIPUMNY, «S1po», «CTpoeHne NPOKAPUOTHUYECKON KIIETKH.

ObopynioBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUalIbHbIX KIIETOK.

JlabGopaTopHas padora «/3ydyeHne cTpoCHHS KIETOK Pa3IMYHBIX OPraHU3MOB).

IIpakTnyeckas padora «3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlabopaTopHasi padora «lccnenoBanue mia3Monnsa 1 Jemia3Moian3a B PaCTUTENIBHBIX KIETKaX.

IIpakTnyeckas padora «/3ydyeHue NBMKEHUS LUTOILIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NIpeBpallieHNe JHEPTUH B KJIeTKe

AcCUMWISIIIASI ¥ TUCCUMIUIALAS — JBE CTOPOHBI MeTaboim3Ma. Tumbl oOMEHa BEmIECTB: aBTOTPO(MHBIM M TeTepOoTpOHBIA. YdacTue
KHCJIOpOoAa B OOMEHHBIX Tpoleccax. JHepreTuieckoe obecreueHune KieTku: npespamieHue AT B oOMeHHBIX npomeccax. depMeHTaTHBHEIHN
XapakTep peakluil KjaeTouHoro Metadonuszma. depMeHThl, X CTPOCHUE, CBOMCTBA U MexaHu3M aencTBus. KodepmenTsl. OTnuuns GpepMeHTOB OT
HEOPraHMYeCKUX KaTaiau3aTopoB. bemku-akTHBaTOpbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIM OT pa3iMyHbIX
(hakTOpOB.

[lepBUuHBIl CHUHTE3 OpPraHWYECKUX BeEmIeCTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbIN U OKCUSeHHbIU @omocunme3 Yy Oaxkmepuil.
Csemocobuparowue nuemenmul U NUSMEeHMbL peakyuoHHo2o yenmpa. Posb xioporniaactoB B npouecce GpotocuHTe3a. CBeToBast U TeMHOBas (hazbl.
@omoovixanue, Cs-, C4- u CAM-munovr pomocunmesa. IlpogykTuBHOCTH oTOCHHTE3a. BiusiHue pa3anuHbIX (HakTOpOB HA CKOPOCTH (POTOCUHTE3A.
3HaueHue POTOCUHTE3A.

XeMmocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCUHTETUKOB: HUTPUPUIUPYIOLIUE OaKTEpUH, *Kejle300aKTepun, cepoOaKTeprH, BOIOPOAHbBIE
OakTepun. 3HaUEHHE XEMOCHHTE3A.

Amnaspobuble opranu3mbsl. Buabl Opoxenus. [IpoaykTsl OpoKeHHs: U X UCIOJIb30BaHUE YEIOBEKOM. AHAaIpOOHbIE MUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTUU U BO30OYyIUTENN OOJIe3HEH.

AspoOHBIE OpraHU3Mbl. JTanbl SHEpreTHUeckoro ooMena. [logroroBurenbHbii ATamn. ['Mukonns — 6eCKUCIOPOAHOE paclIeIEHUE TII0KO3bI.



buonorudeckoe OKHCIIEHHE, WM KIETOYHOE AbIXxaHwe. Polb MHUTOXOHAPHUI B MpoIleccax OMOIOTHYECKOro OkucieHus. llukmudeckue
peaknuu. OkuciurensHoe GpochopunupoBanme. Iuepeusi memopannozo epaouenma npomornos. Cunmesz ATD: paboma npomornnoti ATD-cunma3soi.
[IpeumyiecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB Iepel aHadpOOHBIM. D(HPEKTUBHOCTD SFHEPIETHIESCKOTO OOMEHa.

JdemMoHcTpanuu

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

Tabmuub! u cxembl: «@oTocuHTE3», «IHEPreTuUecKuii oOMen», «brocunres 6enkay, «CtpoeHne GpepMeHTa», «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYA0BaHKE AJIs IPUTOTOBJICHHS OCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopHas padora «/I3yueHne KaTaINTHYECKON aKTUBHOCTH ()epMEHTOB (HA MPUMEPE aMUIIa3bl HIIM KaTajla3bl).

JlaGopaTopnasi pa6ora «/3ydueHue hepMEHTATUBHOTO PACIICIUICHUS IEPOKCHIA BOJIOPOIA B PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi pabora «CpaBHeHHUE Npo1ieccoB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKEHUS U ABIXAHUSD.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakiun matpuunoro cunre3a. [IpuHIMI KOMIUIEMEHTapHOCTH B pEaKIHUSAX MATPUYHOrO CHUHTE3a. Peanu3anus HaCIeICTBEHHOU
unpopmanuu. ['eneTndeckuii koj, ero cporictBa. Tpanckpunuus — MaTpuuHblii cuaTe3 PHK. [IpuHIUIBl TpaHCKpUNIUN: KOMILIEMEHTApHOCTD,
aHTHUIApAIUIEIbHOCTh, ACUMMETpUUHOCTb. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ stanbl. Yuactue TpancnopTHsix PHK B 6nocunTese 6enka. Y cnoBus 6nocunresa Oenka. KogupoBanne amuHokucaoT. Ponb
pubocom B OnocuHTE3E OernKa.

Cogpemennvie npeocmasnenuss o cmpoenuu 2eros. OpraHusanus IeHOMa y IMPOKapuoT U 3YKapHOT. Perynsduus akTUBHOCTH TI'€HOB Y
npokapuot. ['unoresa onepona (. XKaxo0, XK. Mano). Moaexynapuvie mexanuzmvl Kkcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynsiyuu
pabomul 2enos. Perynsius 0OMEHHBIX MPOLIeCcCOB B KiieTke. KieTounslil romeocTtas.

Bupycel — HekneTouHbIe (OPMBI )KU3HU U 00IHraTHbIE mapa3uThl. CTPOSHUE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.
AKuznennoui yuxn JJTHK-cooepocawux supycos, PHK-cooepacawux eupycos, bakmepuoghacos. Obpamuas mpancKpunyus, pedepmasa, unmezpasd.

BupycHrbie 3a0601eBanus yenoBeka, KUBOTHBIX, pactenuit. CIINI, COVID-19, counanbHbie 1 MEIUIIUHCKHAE TPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz bonvuux maccusos («bigdatay) cmpyxmypuvix 6uonoeuueckux oannvix. Hanomexmonocuu 6
ouonocuu u meouyune. Ilpoepammupyemvie pynxyuu 6erkos. Cnocobvt 00CmMasKu 1eKapcms.

JdemMoHcTpauuu

[Hoptpetsr: H. K. Konsuos, J. U. iBanoBckui.

Tabmuie! u cxeMbl: «bruocuHTe3 6enkay, «I eHeTHueckuii Koy, «Bupyce», «bakrepuodarmy.

IMpakTnyeckas padora «Co3nanne MOJIEIH BUPYCay.

Tema 8. /KuzHeHHbI UK KJIETKH



Knerounslif nuki, ero nepuoasl u perymauus. Marepdasza u Mutos. OCOOEHHOCTH IPOIIECCOB, MpoTekaromux B uutepgase. Iloaroroska
KJIETKHU K Jenenuto. [Ipecunrernueckuii (MOCTMUTOTUYECKUN), CHHTETUYECKHI U MOCTCUHTETUYECKHUM (IPEeMUTOTHYECKUIA) Iepruoabl HHTEP(a3bI.

Marpuunbiii cunte3 JHK — perukanusa. Ilpunnunsr penmukanuu JHK: xoMmieMeHTapHOCTh, TMOJYKOHCEPBATUBHBIM CHHTE3,
aHTUnapauienbHocTs. Mexanusm perumnkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl U TenoMepasa. XpoMOCOMHBIN HA0Op KIIETKU
— KapuoTun. JIUmimonHbeIi U rarmIouaHbIi Habopbl XxpoMocoM. I'omMonoruyHbie XpoMocoMbl. [10J10BbIE XpPOMOCOMBI.

Jenenne knerkn — Muto3. CTauu MUTO3a U IPOUCXOMSIINE B HUX Hpouecchl. Tumbl muto3a. Kaprokunes n nutokunes. buonornueckoe
3Ha4YE€HHE MHUTO3a.

Perynsanus mutoTndeckoro nukia kietku. [Iporpammupyemas kiieTouHast THOeNnb — aromnTos.

Knerounoe s1i1po, XpoMOCOMBI, (DYHKIIMOHAJIbHAS TeHOMUKA. Mexanusmvl nponugepayuu, ouppepenyuposxu, cmapenus u subenu Kiemox.
«ughposas knemxa» — buoungopmamuueckue mooenu GYHKYUOHUPOBAHUS KILeMKU.

JdeMmoHcTpamun

Tabnuubl u cxembl: «KU3HEHHBIA LUK KIETKHY, «MuTto3y», «Ctpoenue xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpornpenapathbl: «MHUTO3 B KJI€TKaxX KOPEILIKa JTyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTopnasi pabora «Habmoienue MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JTyKa (Ha TOTOBBIX MUKpPOIIpenapaTax).

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe paznoodpasue opranu3mMoB. OJHOKJIETOUHBIE, KOJIOHUAIbHbIE, MHOIOKJIETOUHBIE OPIraHU3MBI.

OCOOEHHOCTH CTPOSHUS U JKU3HEICSTEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB. bakTepuu, apxeu, OHOKIETOYHBIE TPUOBI, OHOKIETOYHBIC
BOAOPOCIH, APYTHE MPOTUCTHI. KOJIOHNAIBHBIE OPraHU3MBI.

B3aumocBs3p 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHusM Kak equHoe Leioe. 'omeocras.

Tkanu pactenmil. Tumbl pacTUTEIbHBIX TKaHEW: oOpa3oBaTesibHas, MMOKPOBHAs, IMPOBOASIIAS, OCHOBHAs, MexaHnyeckas. OcoOeHHOCTH
CTpoeHus, PYHKITUI U pacIoNoKeHns TKaHEel B opraHax pacTEeHUH.

TkaHM )KUBOTHBIX M YeoBeKa. THIIbI )KUBOTHBIX TKaHEW: SNMUTEIHaIbHAasl, COEAUHUTENbHAS, MbIIIIeYHas, HepBHas. OCOOEHHOCTU CTPOCHHH,
(GyHKIMH U pacroNoKeHUs TKaHe| B OpraHax >KUBOTHBIX M YellOBeKa.

Opransl. BereraTuBHbIE U T€HEpaTUBHBIE OpraHbl pacTeHH. OpraHbl U CHUCTEMBl OPraHOB XUBOTHBIX M 4ejoBeKa. DYHKIIMK OPraHoOB U
CHUCTEM OpPraHOB.

Omnopa Tena oprannzmoB. Kapkac pactenuil. CkeneTsl OAHOKJIETOUHBIX U MHOTOKJIETOUHBIX )KUBOTHBIX. Hapy)KHBII 1 BHYTPEHHUH CKEJIET.
CtpoeHue U TUIIBI COEAUHEHUSI KOCTEH.
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JIBI>KeHHE OpraHu3MOB. [IBM)KEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIHOE, JKI'YTHMKOBOE, PEeCHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX
pacTeHuil: TpPONM3Mbl U HACTUHU. [IBM)KEHHME MHOTOKJIETOYHBIX )KMBOTHBIX U UE€JIOBEKA: Mblllle4yHas cucrema. Peduiekc. CkeneTHble MBIl U UX
pabora.

IInranue opranusmoB. llornomeHne BOABI, YINIEKUCIOrO Tra3a W MHHEPAIbHBIX BELIECTB pacTeHUsMH. [IluTaHue IKHUBOTHBIX.
BHyTpunonoctHoe ¥ BHYTPUKIETOYHOE InuIeBapeHue. IluTaHue 1O3BOHOYHBIX JKMBOTHBIX. OTAENbl NUIIEBAPUTEIBHOIO TPaKTa.
IInmeBapurensHble xenes3pl. [InnieBapuTenbHas cucTemMa 4eaoBeKa.

Jlbixanue opraHu3moB. JlpixaHue pacteHuid. JlpixaHue xUBOTHBIX. Juddy3us razoB uepe3 MoBepxHOCTh KieTku. KoxHoe npIxaHHe.
JlpxatenpHasi MoBepxXHOCTh. JKabepHoe W n€roynoe npixaHue. J[pIxaHue MO3BOHOYHBIX XMBOTHBIX W YEIOBEKa. DBOJIOIHMOHHOE YCIOKHEHHE
CTPOEHHUs JIETKUX IIO3BOHOYHBIX JKMBOTHBIX. J[pIXaTelIbHAs CHCTEMa 4YeloBeKa. MexXaHu3M BEHTUIISLUU JIETKMX Yy NTHUL U MIIEKOIMUTAKOLIUX.
Perynsauus npixanus. JlprxatesibHble 00bEMBI.

Tpancnopr BemecTB y opranu3mMoB. TpaHCHOpTHBIE cucTEMBI pacTeHHil. TpaHcnopT BemiecTB y >KMBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHOCHasi cucreMa IO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceple, KpOBEHOCHbBIE cCOCylbl M KpoBb. Kpyrum kpoBooOpalueHus.
DBOITIOLIMOHHBIC YCIOKHEHUSI CTPOSHUSI KPOBEHOCHOW CHCTEMBI TIO3BOHOUYHBIX KUBOTHBIX. PaboTa cepna u e€ perymnsiusi.

Beinenenue y opranusmoB. Breinenenune y pacteHumil. BwineneHne y KuBOTHBIX. COKpaTUTENbHbIE Bakyosu. OpraHbel BBIIEICHHS.
QunbTpanys, cekpelus U OO0paTHOE BCAChIBAHUE KaK MEXaHM3Mbl PabOThl OpraHoB BblAeieHHMsS. CBA3b MOJOCTH Telda C KPOBEHOCHOW H
BBIJICIUTENIBHOM cuCcTeMaMu. BriiesieHue y mo3BOHOYHBIX KUBOTHBIX H yenoBeka. [louku. Ctpoenue u pyHkimonnposanue Hehpona. O6pasoBanue
MOYHM Yy 4YEJIOBEKA.

3ammTa y OpraHu3MoOB. 3alIUTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHOpbl OakTepuil M IUCTHI MPOCTEHIINX. 3alIUTa Y MHOTOKJIETOYHBIX
pactenuii. Kytukyna. CpencTsa nacCUBHOW U XUMHUYECKOM 3aIIUThI. OUTOHLUIBI.

3ammra y MHOTOKJIETOUHBIX XKMBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3alIUTa OpraHn3Ma oT Ooje3Heil. IMMyHHas cucTteMa deroBeka.
Knerounslii U rymopanbHbelii UMMYHUTET. Bpoxka€HHBIN U npuoOpeTéHHbIN cnenupuyeckuii ”MMyHHUTET. Teopus KIOHaJIbHO-CEJIEKTUBHOIO
ummynurera (II. Opmux, ®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETbI OpraHu3MoB. Poiib BpOXAEHHOIO UMMYHUTETa B Pa3BUTUU
CHCTEMHBIX 3a00JI€BaHHH.

Pa3gpaxuMoCTh U perynsauus y opraHu3moB. Pa3npakuMoCTb y OQHOKJIETOYHBIX OpPraHu3MoOB. Takcuchbl. Pa3npaxuMocTh U peryisuus y
pacteHuil. PocToBbI€ BEMIECTBA U UX 3HAYEHHUE.

Hepsnas cucrema u pediexkropHas perynsius y KUBoTHbIX. HepBHas cuctema u e€ oTesnbl. DBOJIIOIMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOMN
CHCTEMBI Y )KUBOTHBIX. OT/1€J1bI FOJIOBHOTO MO3Tra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedaextopHas nyra. be3ycioBHbIe U yCIIOBHBIE PE(IEKCHI.

I'ymopanbHas perymsiuvsi U SHIAOKPUHHAs CHCTEMA >KMBOTHBIX M ueinoBeka. JKene3pl SHAOKPUHHOW CUCTEMBI M MX TOpPMOHBIL. JlelicTBue
rOpMOHOB. B3anMoCBs3b HEPBHOM U SHAOKPUHHOU cucTeM. [ unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu
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IToptper: U. I1. I1aBnoB.

Tabnuis! u cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOrokinerounsie Bogopocin», «bakrepun», «lIpocteitmue», «Opranbl IBETKOBBIX
pactenuii», «CHCTeMbl OpraHOB MO3BOHOYHBIX >KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMmbix», «TkaHu pacreHuit», «KopHeBble CUCTEMBIY,
«Ctpoenue cTebmns», «CTpoeHHE TUCTOBOM IIACTUHKIY, « [ KaHU KUBOTHBIX», «CKeNeT yenoBekay, «llumeBapurenbHas cucremay, «KpoBeHocHast
cucteMay, «JlpixatenbHas cucremay», «HepBhas cucrema», «Koxa», «Mplmeunas cucrema», «BolnenuTenbHas cucteMay, «HIOKPUHHAS
cucrema», «CtpoeHue MbIeDy, «MMMynurer», «KumeunononaoctHeie», «CxemMa MUTaHUS pacTeHUiD», « KpOBEHOCHBIE CUCTEMBbI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue AoxaeBoro uepss», «HepBHas cucrema poido», «HepBHas
cucteMa Jsrymku», «HepBHas cucrema npecMmbikarommxcs», «Hepsaas cucrema nruiy, «HepBHas cuctema miekonuTaromux», «HepBHas
cucTema 4eloBekay, «Peduexcey.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOTIPENapaThl OJHOKIECTOYHBIX OpPraHM3MOB, MUKpOIIpEnapaThl TKaHel, paKOBUHBI MOJUIIOCKOB,
KOJUIEKIIMM HACEKOMBIX, WUTJIOKOXKHX, JKUBBIE SK3EMIUIAPhl KOMHATHBIX PACTCHH, repOapuu pacTeHUI pa3HBIX OTIENOB, BIAXKHBIC MperapaThl
KUBOTHBIX, CKEJICTHI TIO3BOHOYHBIX, KOJUICKIIMHA OCCIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeIOBEeKa, 000pyA0BaHUE JIs JEMOHCTPAIIMHA TOYBEHHOTO H
BO3/IyITHOTO MMUTAHUsl PACTCHUH, pacIICIUICHUS Kpaxmalia ¥ OSJIKOB IO JeicTBHEeM (hepMeHTOB, 000pyIOBaHUE ISl IEMOHCTPAIIUU OIBITOB TI0
M3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNbHbIX ABMKCHHM, MOJIETIN TOJIOBHOTO MO3Ta PAa3IUYHbBIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell paCTeHUI.

JlabopaTopHas padora «/3yueHue TkaHEel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3mHokeHHe U pa3BUTHE OPTAHU3MOB

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecrionoe (BKIIOUas BEreTaTUBHOE) U MOJIOBOE. BHIbI Oecrmoioro pa3MHOXKEHHUS: MOYKOBaHUE,
cropynsiiusi, pparMeHTaIHsl, KIOHHPOBAHHE.

[TonoBoe pazmuoxxenue. [lonoBwie kieTku, wiau rametbl. Meio3. Craguu meiioza. [loBenenne xpomocoMm B Mmeito3e. Kpoccunrosep.
buonornueckuii cMpIca Mel03a U TOJIOBOTO Tporecca. Melo3 U ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpieBoe pa3Butue. ['lametorenes y xuBOTHbBIX. [onoBeie xkene3pl. OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KJIETOK.

Ormo10TBOpEeHHE M SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OIIJIIOIOTBOPEHMSI: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanpHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa O Pa3BUTUM OPTaHU3MOB. Mopgoeenez — 00Ha u3 21aeHbIX
npoonem smopuonozuu. Konyenyus mopgoeernos u mooenu mopgozenesa. Cranauu smOproreHe3a KUBOTHBIX (Ha mpuMepe JArymiku). pobnenue.
Tunsl apobnenus. /JemepmunuposanHoe u HeodepmMunupogannoe Opoonenue. bnacmyna, munvt 6aacmyn. OCOOEHHOCTH IPOOICHUS
MJIEKOTTUTAIONINX. 3apO/IbIIIEBbIC JIUCTKU (TacTPYAIs). 3aKiagka OpraHOB U TKaHEW M3 3apOJIBIIICBBIX JUCTKOB. B3amMHOE BIWSHHE YacTeu
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Pa3BHUBAIOIIETOCS 3apOIbIIa (AMOpHUOHANIbHAS MHAYKIIUS ). 3aKiIaIKa IJIaHa CTPOSHUS )KUBOTHOTO KaK Pe3yJbTaT HePaAPXUICCKIX B3aUMOACHCTBU I
reHoB. BiusHue Ha sMOproOHalIbHOE Pa3BUTHE PA3IMUHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue xxuBoTHbIX. [locTamMOpuonanbublil nepuo. [psamoe u Henpsimoe passutue. Pa3sutre ¢ MetaMopo30M y 6€CI03BOHOYHBIX
Y TO3BOHOYHBIX KUBOTHBIX. bUoornyeckoe 3HauyeHue NpsMoro U HEMPsIMOTO Pa3BUTHS, UX PACTIPOCTPAHEHHE B IPUpPOAe. TUIIBI pOCTA KUBOTHBIX.
DaKTOpBI PETYSIUU POCTa KUBOTHBIX U uenoBeka. CTaauu MOCTIMOPHUOHAILHOTO Pa3BUTHS Y JKUBOTHBIX W 4eloBeka. [leprnonbl OHTOTeHE3a
yenoBeka. CTapeHre U cMepTh Kak OMOJIOTHYECKUE MPOIIECCHI.

Pazmuoxxenue u pazputhe pacteHuid. ['amerodur m cnopodut. Melo3 B )KM3HEHHOM IUMKIIE pacTeHuil. OOpa3oBaHHE CIIOp B IPOIIECCe
Mero3a. ['amerorenes y pacrenuii. OmiogoTBOPEHUE U PAa3BUTHE PACTUTEIbHBIX OPraHU3MOB. [[BOITHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX PACTEHUH.
OOpazoBaHue M pa3BUTHE CEMECHH.

MexaHu3Mbl PEryisiiui OHTOTE€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMmoHcTpamun

[Hoprpersr: C. I'. HaBamun, X. [lIneman.

Tabnuupl u cxemsbl: «BereratuBHOE pa3MHOXKEHUE», « TUIIBI OECTIONIOTO pa3MHOXKEHUD», «Pa3MHOXeHHEe XJIaMHI0MOHAAb», «Pa3MHOKeHHE
3BIIEHBD, «Pa3MHO)KeHHe TUApbY, «Meho3», «XpomMocoMbly, «['ameTorenes», «CTpoeHue SMIEKIECTKA U ClIepMaTo30uaa», «OCHOBHbBIE CTaIUH
oHTOreHe3a», «lIpsMoe u Hempsimoe pa3ButTue», «Pa3BuTue Mmailckoro xyka», «Pa3Butue capaHum», «Pa3BuTue nArymku», «/[BoiiHoe
OIUIOZOTBOPEHHUE Y IIBETKOBBIX pacTeHU», «CTPOCHHE CEMSH OJHOJIOJIbHBIX U JIBYAOJIBHBIX PaCTEHUN», «OKU3HEHHBIN 1IUKII MOPCKON KamyCThI»,
«OKu3HEHHBIN UK MXay, «KU3HEHHBIN HUKII MATOPOTHUKAY, «KU3HEHHBIN LUK COCHBI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTPETIAPAThI SIMIIEKIIETOK U CIEPMATO30M10B, MOJICIb «L{MKII pa3BUTHS JISATYIIKNY.

JlabopaTopHas padora «/3yueHue cTpoeHHs MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOIPENapaTaxy.

IIpakTuyeckasi padora «BbIsiBIIeHHE IPU3HAKOB CXOJICTBA 3apObIIIEH TO3BOHOYHBIX )KUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eneTuka — HAyKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHNU3MOB

Hctopus cTaHOBIIEHUS U Pa3BUTHs T'€HETHKH Kak Hayku. Pabotsl I'. Mengens, I'. ne ®@pusa, T. Moprana. Poib oTedecTBEHHBIX yUEHBIX B
pasButuu reHetuku. Pabotsl H. K. Konsiroa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHYECKUE TTOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, JIJIETHHBIE T€HBI, aJIbTEPHATHBHBIC TTPU3HAKH, JOMUHAHTHBIN
U PELEeCCUBHBII TMpU3HAK, TOMO3WUIOTa, TETEPO3UT0Ta, YHUCTas IJUHUS, TUOpUILI, TeHOTUN, (eHoTun. OCHOBHbIE METOABI TEHETHUKH:
THOPUI0TOTHUECKUMA, ITUTOIOTHIECKHM, MOJIEKYIISIPHO-T€HETHIECKHIA.

JdemMoHcTpanuu

13



[Moptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. Y. Basunos, A. H. benozepckuit, I'. /1. Kapnieuenko, FO. A. ®ununuenko,
H. B. TumodeeB-PecoBckuii.

Tabmuis! u cxeMbl: «MeTOobl TeHETUKHY, «CXEMBbI CKpEIIBaHUS.

JlaGopaTopnasi pa6ota «J/[po3oduia kak 00bEKT FreHETHIECKUX MUCCIICAOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mouorubpuanoe ckpenuBanue. [lepoiit 3axkon MeHaens — 3akoH equH0o00pa3usi THOPHIOB MEPBOTO MOKoJIeHUs. [IpaBuio 1OMUHUPOBAHUS.
Bropoii 3akon Mennens — 3aKoH paclieruieHns Npu3HakoB. Lluronoruueckre 0CHOBBI MOHOTUOPUIHOTO CKpeluBaHus. ['unoreza 4ucToThl raMer.

Ananuzupyroliee ckpenmpanue. [I[poMexyTouHbli XapakTep HaciaeqoBaHus. Pacueryienrne Nnpu3HaKkoB MPY HEMOJHOM JIOMUHUPOBAHUU.

Jurubpuanoe ckpeuBanue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO HAacle[oBaHUsl MpU3HAKOB. [luTomornueckue OCHOBBI
TUTUOPUTHOTO CKPELIUBAHUSI.

Cueriennoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuersieHHOe HacleI0BaHUE TeHOB, HAPYIIEHUE CLETIJICHUS MEXIY TeHaMU.
XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTH.

I'eneTuka nosa. XpoMOCOMHBIM MEXaHHU3M OIPEAEIICHUS 110J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIM U reTeporaMeTHBIN MO.
['eneTnueckasi CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBanue npu3HaKoB, CIEIUVIEHHBIX C IOJIOM.

l'enotun kak nenoctHas cuctema. llnedoTponuss — MHOKECTBEHHOE A€HCTBHME TeHAa. MHOXKeCTBEHHbIN amienu3Mm. BzaumopneiictBue
HeaJuleNbHBIX TeHOB. KoMiiementapHocts. Onucras. [lonumepus.

I'eHeTHYECKUI KOHTPOJIb Pa3BUTHUS PACTCHUM, )KUBOTHBIX M YEJIOBEKA, a TAK)KE (PU3MOJIOTHYSCKUX MPOIECCOB, TIOBEACHHUS U KOTHUTHBHBIX
¢dbyHKui. ['eHeTHYeCKUEe MEXaHN3Mbl CAMOHOTCHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — IMTAPA3HT» U «XO3SIMH — MUKpOOHOMY. [ eHeTHUeckue
aCTEeKThl KOHTPOJISI U U3MEHEHHUS HACJIEICTBEHHOM NH(OPMAIIUK B TOKOJIEHHUSIX KIETOK U OPTaHU3MOB.

JdemoncTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuipl u cxembl: «llepBblil U BTOpoi 3akoHBl Menzens», «Tpetuil 3akoH Menaens», «AHanu3upymollee ckpemubanue», «HemnomaHoe
JOMUHUpOBaHUEY, «ClIeTNIEHHOE HacleI0BaHUe PU3HAKOB Y Ipo3oduisly, «I eHeTuka nmomna», «Kapuotun uenoseka», «Kapuotumn apo3ohums»,
«Kapuotun nruis», « MHOKECTBEHHBIN ajienu3M», «B3anMoaeicTBre reHoBY.

O6opynoBanue: MOJEb 7Sl JIEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO MOKOJIEHUS M PACHICTUICHHS MPU3HAKOB, MOJIEIh JIJIs
JIEMOHCTpAIIMH 3aKOHA HE3aBUCHUMOT'O HACJIEIOBAHMS MPU3HAKOB, MOJIEIb JJIsi IGMOHCTPAIIMU CIEIUICHHOTO HACJEAOBaHUs MPU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKpoTpenapar: «/Ipozodumnay.

IIpakTnyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBIY.

IIpakTuyeckasi padora «/3yueHue pe3ynbTaToB TUTHOPUIHOTO CKPEIIUBAHKS Y APO30(HITBI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH
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BiaumopeiictBue reHotuna u cpenbl npu popmupoBaHuu QeHoTHna. M3MEHUYMBOCTH MpHU3HAKOB. KadecTBEHHBIE M KOJMYECTBEHHBIC
MpU3HaKU. BUibl K3MEHUMBOCTH: HEHACJICICTBEHHAS] M HACJICCTBCHHAS.

MopaudukamonHass U3MEHYHMBOCTh. Ponb cpenbl B GopMHpOBaHMM MOIU(MDHUKAIIMOHHOW HM3MEHYMBOCTH. HopMa peakumm mpu3HaKa.
Bapuarnmonsslii psin u Bapuanmonnast kpusas (B. Moranacen). CBoiicTBa MOAU(PUKAIIMOHHONH N3MEHYHBOCTH.

['enoTunuueckas M3MEHUMBOCTh. CBOMCTBA INEHOTUIMYECKOW HM3MEHUYMBOCTH. BHIBI I€HOTHUIIMYECKOH H3MEHYMBOCTH: KOMOMHATHBHAS,
MYTallMOHHAs.

KomOunaTtuBHas ©3MEHYMBOCTH. Mel03 1 TI0JIOBOM ITPOIIecC — 0OCHOBA KOMOMHATUBHON H3MEHYMBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTH
B CO3J[aHMH T€HETHYECKOTO pa3HOOOpa3us B pe/enax OJHOTO BU/IA.

MyTaimonHasi “3MEHUUBOCTb. BUibl MyTaluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CIIOHTAaHHBIE U UHIYIIUPOBAHHbIE MyTalluu. S 1epHbIC U
uurToruiazMarnyeckue Myrtanuu. CoMaruueckue M 1OoJIOBble MyTauuu. [IpUuuMHBI BO3HMKHOBEHMsSI MyTaluid. MyTareHsl M WX BIIMSHHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipoliecca. 3aKOH TOMOJIOTUYECKUX DsIOB B HacienacTBeHHoW u3meHunBocTH (H.M. BaBumos).
BresnepHast ”3BMEHYMBOCTD M HACJIEACTBEHHOCTb.

Dnucenemurxa u NUCEHOMUKA, POJIb INUSEHEMUUEeCKUX (DAKMOpPo8 6 HACAeO08AHUU U UBMEHYUBOCMU QEeHOMUNUYECKUX NPUSHAKOS )
Op2aHU3MOS.

JdeMoHcTpamun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuubl u cxembl: «Buabsl usmeHunBOCTHY, «MoaudukanvoHHas H3MEHYHBOCTHY, «KOMOWHATHBHAs HM3MEHUYMBOCTHY», «Menos3y,
«OmnogorBopenuey, «I'eneTndyeckue 3a001eBaHUs YeIOBEKay», «BUIIbI MyTauii».

O6opynoBaHue: KUBbIE U TepOapHbIE IK3EMIUIAPhl KOMHATHBIX pacTeHU, pUCYHKU ((oTorpaduu) >KUBOTHBIX C PA3NUYHBIMU BHUAAMHU
W3MEHYUBOCTH.

JlabopaTopuas pab6ora «lccienoBanne 3aKOHOMEPHOCTEW MOIUQPUKANMOHHONW W3MEHUYMBOCTH. [lOCTpoeHHE BapHAIMOHHOTO psijia U
BAPUALIMOHHON KPUBOI».

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

Tema 14. I'eHeTHKAa Ye/I0BEKA

Kapuotun denoBexka. MexayHapogHas TMporpaMma HUCCIEIOBAHUS TE€HOMA 4YelloBeKa. MeTonbl W3yYEHHsS] TEHETUKH YeJIOBEKa:
reHeaIOTHYeCKU, OJTM3HEIIOBBIH, IIMTOT€HETUUECKHH, oMY IIMOHHO-CTATUCTUYECKH I, MOJIEKYIsipHO-TeHeTHuYecknii. COBpeMEHHOE Onpe/IeIeHIE
TeHOTHUIA: TOJIHOTEHOMHOE CEKBEHHUPOBAaHUE, TCHOTHUIHpPOBaHUE, B ToM uucie ¢ momombio [I[[P-ananm3a. HacnenctBeHHble 3a00ieBaHms
qenoBeKa. [ 'eHHbIe U XpOMOCOMHBIE 00JIE3HU YeNoBeKa. bole3Hu ¢ HACIIeICTBEHHOU MPeAPacOoNoKEHHOCThIO. 3HAaUeHNE MEUIIMHCKON TeHETUKH
B IIPEIOTBPAIICHUH U JICUCHUN TeHETUYECKHUX 3a00JIeBaHUI YesloBeka. MeIuKO-TeHEeTHIeCKOe KOHCYIbTUpOoBaHue. CTBOJIOBBIE KIIETKH. [ToHsATHE
«TEHETUYECKOTO TPy3a». DTHUECKUE aCTIEKThI UCCIICTIOBAHUN B 00JIACTH PEJaKTHPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.
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I'enetnueckue (pakTOpbl MOBHIIIEHHONW YYBCTBUTEIBHOCTH YEIOBEKa K (PM3UUYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKPYXKAIOIIEH Cpesbl.
I'enernyeckas mpeapacoIoKEHHOCTb Y€I0BEKa K IATOJIOTUSIM.

JdemoHcTpauuu

Tabmuups! u cxemsl: «Kapuortun yenoBekay, «MeToabl U3ydeHUsl TEHETUKU YelI0BEKay, «I eHeTnueckue 3a00JI€BaHNs YEIIOBEKAY.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpranHu3mMoB

JlomecTHKanus U CeJICKIUs. 3apoKIeHNE CEICKIIMU U foMecTukanun. YdyeHnue H. 1. BaBusoBa o LleHTpax mpoucxoxaeHusi 1 MHOT0oOpasust
KYJIbTYPHBIX pacTeHHil. Pojib cenexkunuy B CO3JaHUU COPTOB PACTEHUM U MOPOJ )KUBOTHBIX. CopT, Hopo/ia, ITaMM. 3aKOH TOMOJIOTMYECKUX PS10B
B HacyencTBeHHOW n3meHunBocty H. 1. BaBuioBa, ero 3HaueHue ais CEIEKIIMOHHON paboThl.

Mertoabl cenekMoHHON paboThl. MicKkyccTBEHHBIN 0TOOP: MAacCOBBIM U MHAWBUYAIbHBIA. JTanbl KOMOMHAIIMOHHOM cenekiuu. McnbiTanue
npou3BoauTenei no noroMcTBy. OTOOp MO FEHOTHUITY € IIOMOLIBIO OLEHKH (PeHOTUIIa TOTOMCTBA U OTOOP IO TeHOTUITYy ¢ nomouibio ananuza JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJl CEIECKIMOHHON paloThl. PanuanMoHHBIA M XMMHUYECKHH MyTareHe3 Kak MCTOYHHUK MYyTalud y
KYJIBTYpHBIX ()OpM OpraHu3MoB. lcmonb30BaHrEe TEHOMHOTO PEIaKTHPOBAaHUS W METOJ0B pekomMOnHaHTHBIX JIHK s momydeHust MCXoIHOTO
MaTepuaa JUisl CEJIEKIHH.

[Tonyyenue mnonumuion1oB. BHyTpuBnioBas ruOpuausanus. bin3KopoicTBeHHOe CKpelluBaHWe, WiM HMHOpuauHr. HepoacTtBenHoe
CKpeuIMBaHue, wiu ayropunuur. ['erepo3uc u ero npudnnel. Mcnonp3oBanue rerepo3uca B cenekuun. Otnanénnas rudpuansanus. [Ipeononenue
Oecrutoius MEXBUOBBIX THOPUIOB. JIOCTHIKEHHUS CENEKIIUHN PACTEHUH U )KUBOTHBIX. «3€1€HAS PeBONIOYULY.

CoxpaHeHue U M3y4eHHE TEHETHUYECKHX PECypPCOB KYIbTYPHBIX PACTCHUN M WX JUKUX POAWYEH JJISl CO3AaHUS HOBBIX COPTOB U THOPUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemudecKumu pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX VIYYULEHUS CYUWeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCTe C NPUMEHEHUEM COBPEMEHHbIX MEmo008
HAYYHBIX UCCTIE008AHULL, NEPEO0BIX UOell U NEePCHEKMUBHBIX MEXHOI02UL.

JdemMoHcTpauuu

IToptpetsr: H. N. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, II. I1. Jlykpauenko, b. JI. Actaypos, H. bopnoyr, . K. benses.

TaGnuiel u cxembl: «LIeHTpBI TPOUCXO0XKICHUS 1 MHOT000Pa3Hst KyJIbTYPHBIX paCTeHUI», «3aKOH TOMOJIOIMUYECKUX PAZOB B HACTIEICTBEHHON
M3MEHUYUBOCTHY, «MeTobl cenekuny, «Otnanéunas rudpuanzanusy, «MyrareHes».

JlabopaTopHas padora «/3ydyeHne copToB KyJbTYpHBIX PACTEHUHN U MOPOJ TOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydueHrne METOJI0B CEJIEKIIUN PACTEHUII.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikcekypenst «OCHOBHbIE METO/bl U JOCTHIKEHUS CEJEKIUU PACTEHUH U JKMBOTHBIX (Ha CEJEKLIHMOHHYIO CTaHIUIO, IUIEMEHHYIO (depMmy,
COPTOHUCIIBITATEIbHBIA YUACTOK, B TEIUIMUHOE XO3SHCTBO, B J1a00OpaTOPHIO arpOyYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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Tema 16. BuoTexHOJI0THSI U CHHTeTHYeCKasi 0MO0JIOTHA

OOBEeKTHI, UCTIOJIb3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE M TKAaHEBbIE KYJIbTYPbl, MUKPOOPTaHU3MbI, UX XapaKTePUCTHKA. TpaguliuoHHas
OMOTeXHONOTHs:  XJeOomeueHue, IMOJyYeHHe KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAenWe. MukpoOuonornyeckuii cunre3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TeXHONOTUi. [Ipon3BoacTBO Oeska, aMMHOKUCIIOT U BATAMUHOB.

CoziaHue TEXHOJIOTUI U MHCTPYMEHTOB LI€JI€HAPABICHHOIO U3MEHEHHSI 1 KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO ITOJIYYEHHsI OPTraHU3MOB U
UX KOMIIOHEHTOB, COJIEP>KaIINX HE BCTPEYAIOIIUECs B IPUPOIe OMOCUHTETUYECKHE MTYTH.

Knerounas mmxenepus. MeTonbl KyJabTypbl KIETOK M TKaHeW pacTeHuM M >KUBOTHbIX. KpmoOanku. ComaTuueckas ruOpuauszanus u
COMaTHYECKHI »MOpHorenes. Vcronp30BaHHE TalUIOMAOB B CEIEKUMU pacTeHuil. [lonyuenue MOHOKIOHANbHBIX awmumen. Mcnonv3zoeanue
MOHOKIIOHANbHBIX U NOJNUKIOHANbHLIX aHmumen ¢ meouyure. VICKyCCTBEHHOE OIJIONOTBOPEHHUE. PEKOHCTpyKIUS SIMIEKIETOK M KIOHUPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIUIAaHTAIMHM SACpP KIETOK. TexHonocuu 0300posieHUs, KYIbMUBUPOBAHUS U MUKPOKIOHANbHO20 PAZMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMoCcOMHasi ¥ TeHHasi nHkeHepus. VIcKycCcTBEHHBIM CUHTE3 reHa u koHcTpyupoBanue pekoMOuHaHTHbIX JAHK. Cozoanue mpanceennuvix
opeanu3mos. JIoCTUKeHUs ¥ IEPCIEKTUBbI XPOMOCOMHOM 1 TEHHON MH)KEHEPUU. DKOJOTHUYECKHE U ATHUYECKUE TPOOJIEMbI TEHHOW HHKEHEPUU.

Meauuunckue 6uorexnonoruu. [loctrenomuas uudposas meaununa. [TI[P-guarnoctrka. MeTtaGonoMHBINA aHanu3, T€HOLUEHTPUYECKUI
aHallM3 TMPOTeOMa YeloBeKa JUIsi OLEHKU COCTOSHHUS €ero 370poBbs. lcronb30BaHHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamusi paka. 3D-
OMOMHKEHEepHs IS pa3pabOTKH (PyHAaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUH, CO3JaHUs KOMIUIEKCHBIX TKAHEH COUYeTaHHEM TEXHOJOTHMA
TPEXMEPHOTO OMONPUHTHHTA U CKapOIAUHTA ISl pEHICHUS 33124 IePCOHATN3UPOBAHHON METUIIMHEIL.

CozaHue BEKTOPHBIX BaKIIMH C 1I€JIbI0 00ecrieueHrss KOMOMHUPOBAHHOM 3auThl OT Bo3Oynuteneir OPBU, ycraHoBieHNE MOIEKYISPHBIX
MexaHu3MoB (pyHkimonupoBanus PHK-conepxkamux BUpycoB, BBI3BIBAIOIIUX 0CO00 OMacHbIe 3a00JIeBaHUS YeJIOBEKa U KUBOTHBIX.

JdemoncTpanuu

Tabmuiper 1 cxemsl: «/crosnb30BaHME MHUKPOOPTraHM3MOB B IPOMBIIIIEHHOM NPOU3BOJACTBE», «KieTouHas wuHkeHepus», «l eHHas
UHXCHEPUS».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IIpakTnyeckas padora «IloayyeHne MOITOYHOKHUCIBIX IPOAYKTOBY.

IKceKypens «bHOTEeXHOIOTUS — BaXKHEIIas TPOU3BOIUTENIbHASL CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJTIOIUOHHBIX NIPEACTABJIEHUI B OM0JI0TUN

OpomonmonHas teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHNUS AapBUHU3MA. JKu3Hb 1 Hay4Has nestenbHocTs Y. JlapBuHa.

JIBmokymiye cuiibl 3Botonuy BU10B 1o Y. JlapBuHy (BbICOKAas HHTEHCUBHOCTh Pa3MHOKEHMSI OPTaHU3MOB, HAacleACTBEHHAs N3MEHYUBOCTD,
0opn0a 3a cyImecTBOBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).
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Odopmnenne cuaTeTnuyeckoir Teopun 3Bomonuu (CTD). HelitpansHas Teopus sBomronuu. COBpeMEHHasi SBOIIOIMOHHAS OWOJIOTHSL.
3HayeHue 3BOTIOLIMOHHON TeOpuH B (POPMHUPOBAHIH €CTECTBEHHO-HAYYHOH KapTUHBI MUpA.

JdemoHcTpauuu

[Toprpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Krosse, Y. lapsun, C. C. YerBepukos, 1. 1. llImansraysen, Jx.
Xonpein, /1. K. benses.

Tabmuub! u cxembl: «Cucrema xuBoi npuposl (1o K. JIuauero)», «JlectHuna sxuBbix cymects (1o Jlamapky)», «Mexanuzm popMupoBaHus
MPUCIIOCOOJICHUHN y pacTeHuid M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y. Jlapuna», «Haxoaku Y. JlapBunay,
«Dopmbl 60pbOBI 3a cymecTBoBaHue», «Ilopoasl ronydeit», «MHoroobpasue KyiabTypHBIX (OpM KamycTbl», «Ilopoapl JoMalIHUX KUBOTHBIXY,
«Cxema oOpazoBanusi HOBBIX BHIOB (o Y. JlapBuHy)», «CxeMa COOTHOIICHHS IBHXKYIIMX CHJI 3BOJIONUNY», «OCHOBHBIC TOJIOXKEHUS
CUHTETHYECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOLUS U €€ pe3yJIbTaThl

[Tonmynsimus kak 31eMeHTapHas eAuHHIA 3BoJtoLuU. COBpeMEHHbIE METO/1bl OLIEHKH N'€HETHUECKOI0 pa3Ho00pas3us U CTPYKTYPBhI MO YJISLUHI.
W3menenne reHooHaa oMK KaK 3JIeMEHTapHOE SBOIIOIMOHHOE sIBIIEHUE. 3aKOH reHeTndeckoro pasHosecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (DaKTOpbl (IBMXKYILME CWIIBI) 3BOJIOLMU. MyranuoHHbI mporecc. KomOuHaTuBHas M3MEHUYMBOCTH. [lpelid reHoB —
cllyyailHble HEHANpaBJICHHbIE U3MEHEHUs 4acTOT ajuiesei B momymsauusax. Jpdekr ocHoBarens. Ipgdexm Oymovinounozo 2opaviwka. CHudicenue
2eHemu4ecko2o pasHoobpasus: npuyumsl u creocmeus. llposaenenue sghgpexma Opeligha 2enos 6 60IbWUX U MATLIX nonyaAyusx. Murpamnmu.
W3omsmus nonynsuuii: reorpaguyeckas (IpocTpaHCTBEHHAs), OMonorudeckas (pernpoyKTUBHAs).

EcrecTBeHHBII 0TOOD — HampaBIArOMui pakTop 3BoMIOnHUN. @OPMBI €CTECTBEHHOTO 0TOOPA: IBMKYIINH, CTAOMITN3NPYIOIINH, pa3phIBAIOIIHIA
(mu3pynTtuBHbIi). [1o10B0I 0T60p. BO3HMKHOBEHNE U 3BOJIIOLIUS COL[UAIBHOIO TTOBEJICHNS KUBOTHBIX.

ITpucnocoOaeHHOCTh OPraHU3MOB KakK pPe3ylbTaT MUKPOIBOJIONMHM. BO3HMKHOBEHME MPHUCIIOCOOIEHUH y OpraHu3MoB. ApoMop¢o3bl U
uanoanantauuu. Ilpumepsl mnpucnocoOaeHUil y opraHusmMoB: MopdoJsiornyeckue, QU3NOIOrHYecKue, OHOXMMHMYECKHE, IOBEJIEHUYECKHE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuun u ctpyktypa. BugooOpa3oBanue kak pe3yabTaT MUKPOAIBOIIONMU. M30msamust — KiaroueBoil hakTop BUaI00Opa3oBaHMS.
[Tyt u crioco6sl Bu000pa3oBaHus: ajionarpuyeckoe (reorpaduueckoe), CUMIaTpUYecKoe (IKOJIOTHUECKOE), «KMTHOBEHHOE (TTOJIUIUION IN3aIlus,
ruOpuansanys). JJuTenbHOCTh 3BOIIOUOHHBIX TPOLECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pasusl.

Ponp 3BOMIOLIMOHHONM OWONOTMM B pa3palOTKe HAay4HBIX METOJOB COXpaHEHHs OHMopazHooOpasus. MHUKPOAIBOIIONMS M KO3BOIIOLHUS
Mapa3uTOB U UX X035€B. MexaHn3Mbl (GOpMUPOBAHHS YCTOMUYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpHOBI C HEl.

JdemMoHcTpanuu

[Toptpetsr: C. C. UerBepukos, O. Maiip.
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TaGnuiet 1 cxemsl: «MyTalMOHHAs H3MEHYUBOCTDY, «[lomymnsinnoHHas cTpykTypa Buga», «CxeMa nposBieHus 3akoHa Xapau—BaiinOepray,
«/IBIKYyILIME CHIIBI 3BOJIIOLUNY, «DKOJIOTMYECKas H3O0JALUS MOMyJsAUuil ceBaHCKOW Qopenu», «l'eorpaduyeckas H30JALUSA JTUCTBEHHULIbI
CHOMPCKOM U JINCTBEHHHULIBI 1aypCKOi», «[lomysIsiliMOHHbIC BOJIHBI YUCIEHHOCTH XUIIIHUKOB M XKepTB», «CxeMa 1eHCTBHSI €CTECTBEHHOI'O 0TOOPay,
«Dopmbl 60pBOBI 3a cymiecTBOBaHUEY, «MHIyCTpUaNbHbIM MeTaHu3M», «KuBble uckonaembiey, «IIOKpOBUTENLCTBEHHAs OKpPACcKa KUBOTHBIXY,
«[Ipenynpexnatomas okpacka XUBOTHbIX», «Dusmonormueckue amanranum», «lIpucnocoO0IeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTBY,
«Kputepun Buga», «Buasl-nBoiiHukN», «CTpyKTypa BUJa B Ipupojie», «Crnocodsl BH1000pazoBaHus», «I eorpapuyeckoe B11000pazoBaHue TPEX
BUJIOB JIAHJBIIIEN», «DKOJOIMUECKOe BUA000pa30BaHUe BUJOB CUHUL, «[lonumiaonasl pacrenuiiy, «KanycTHo-peieuHbli rnOpuy.

Ob6opynoBanue: repdapun pacTeHUi, KOJJICKIIMA HACEKOMBIX, Uydelsa MTULl U 3Bepel C MpUMEpaMu pa3IMyHbIX MPUCIOCOOICHUH, dyderna
ITHIL ¥ 3BEpell pa3HbIX BUI0B, repOapuyl pacTeHUH OIM3KUX BUI0B, 00pa30BABIINXCS PA3TUYHBIMU CIIOCOOAMH.

JlaGopaTopHas pabora «BplsiBlIeHHE H3MEHYUBOCTH y 0COOEH OJTHOT'O BUAAY.

JlaGopatopHas padora «lIpucnocoGnenus OpraHu3MoB U UX OTHOCUTEIIbHAS 11€€CO00Pa3HOCThY.

JlaGopaTopuas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3sBosonus 4 eé pe3yJbTaThl

Mertoab! n3ydeHus: Makpo3somonuu. [laneonronornyeckue MeToibl n3ydeHus 3postonuu. [lepexoausie GopMbl U pUIOreHETUUECKUE PSIbI
OpPraHHU3MOB.

buoreorpaduyeckne meronsl uzydeHus sBononmu. CpaBHeHHE (QIIOpsl U (hayHBI MaTEpPUKOB M OCTPOBOB. buoreorpaduueckue obractu
3emiu. Buabl-3HIEMUKH U PETTUKTHI.

OMOPHOTIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTHIECKHE METO Bl U3YUSHHSI ABOJIOINH. | eHeTHYeCKre MEXaHU3MbI SBOJIIOLIUN OHTOTEHE3a U
MOSIBJICHUS DBOJIOLMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHBIE OpraHbl. PynuMmeHTapHblE OpraHbl M aTaBuU3Mbl. MoJeKylsspHO-
reHeTHYeCKue, OMOXMMHUYECKHEe U MaTeMaTU4YecKHe METOAbl M3y4eHHUs 3BOJIOLUM. ['omMonornynele reHbl. COBpeMEHHBbIE METOJbl MOCTPOSHHUS
(UIOTreHETUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOIHSI TEHOMOB.

OOme 3aKOHOMEPHOCTH (TpaBuia) s3BomooUMU. [lpunyun cmenvt @ynxkyuti. HeoOpaTuMocTh 3BOMIONMU. AJANTHBHAS paJualivsl.
HepaBHOMEpPHOCTH TEMIIOB IBOJIIOLUH.

JdemMoHcTpauuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuupel u cxembl: «DOUIOTEHETHUYECKUN DS JIOMAAN», «ApXEonTepuKcey, «3Bepo3yOsle suiepbl», «Crerouedansr», «PUHHOPHUTHIY,
«CeMeHHbIE MANIOPOTHUKNY, «buoreorpadguueckue 30HbI 3eMian», «Jlpeid KOHTHHEHTOBY», «PenukTbl», «HavanpHble cTaguu 3MOpHOHAIBLHOTO
Pa3BUTHS TO3BOHOYHBIX )KHUBOTHBIX», «I"'OMOJIOTHYHbIE U aHAJIOTUYHbIE OpraHbl», «PyIuMEHTbI», «ATaBU3MBD», «XpOMOCOMHBIE HAOOPHI YeIOBEKa
U IIUMIaH3e», «[ 1aBHble HapaBIeHUS YBOIOLII», «OO0IIHe 3aKOHOMEPHOCTHU 3BOTIOLIUMY.
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O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJISKH HMCKOMAeMbIX OCTATKOB OpPraHU3MOB, MYJSDKA TOMOJIOTHMYHBIX, AHAJIOTUYHBIX,
PYIAUMEHTAPHBIX OPTAHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emile

Hayunple rUmoTe3sl MPOMCXOKICHUS KU3HM Ha 3emuie. AOMOreHe3 W maHcrepmus. JloHaydHbIe NPEICTABICHUS O 3apOXKACHUU KU3HU
(kpearmonusm). ['Mmore3a MOCTOSSHHOTO CaMO3apOXKAeHUs KU3HU U e€ omnpoBepkeHue ombiTaMu D. Penu, JI. Cnamnanunanu, JI. Ilactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHUSI.

OcHoBHbIE ATanbl HeOpraHuueckoil »Bosouuu. [TnanerapHas (reomoruyeckasi) BOJOLUA. XUMUYECKasl IBOJIOLNA. AOGUOTEHHBIA CHHTE3
OpraHuyecKux BemecTB u3 Heopranndeckux. OneiT C. Mumnepa u I'. FOpu. O6pazoBanue noaumepoB u3 MoHoMepoB. KoanepBarHas rumotes3a A.
W. Onapuna, runoresa nepsuyHoro OymnpoHa k. XonmneiiHa, renerndeckas rumnotesa . Mémnepa. Pu6o3umsr (T. Yek) u runoreza «mupa PHK»
VY. T'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

Uctopus 3emnu u MeToanl €€ n3yuenus. MickomnaeMblie oprannueckue octaTku. [ 'eoxponosiorus u e€ metoabl. OTHOCUTENbHAS U a0COIIOTHAS
reoXpoHoJIorus. I'eoXpoHoIornyecKkas mKaua: 0Hbl, 3pbl, IEPUOAbI, STTOXH.

HauanbHble 3Tansl opranndeckoil spomronuu. [losBieHne u HBOIONMS TEPBBIX KIETOK. DBOIIONUSA MeTabom3Ma. BO3HUKHOBEHNE TIEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobiiectB. CTpoMaronutsl. [IpokapruoThl M 9yKapHOTHL.

[Ipoucxoxaenue 3ykapuoT (CUMOHMOTeHe3). DBOMIOIMOHHOE MPOUCXOXKACHUE BUPYCOB. [IponcxoxkaeHrne MHOTOKIETOYHBIX OPraHHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHHU3MOB.

OCHOBHBIE ATAlbl ABOJIOIMH BBICIINX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHHi. Brixon pactenuii Ha cymry. [losBieHne CriopoBBIX
pacTteHuii u 3aBoeBaHue UMM cyiu. CeMeHHble pacTeHus. [IponcxoxkaeHne NBETKOBbIX PACTEHUH.

OcHOBHBIE 3Tambl BOIOLUHU KUBOTHOTO Mupa. OcHOBHBIE apoMop(h 03kl KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE
COBpEMEHHBIX THUMOB. [lepBble XOp/IOBBIE >XKUBOTHBIC. JKWM3HB B BOjAE. DBONIOLHUSA MO3BOHOUHBIX. [Ipoucxoxaenue ampuOuil U penTHIIUN.
[Ipoucxoxaenue miekonurarommx U ntuil. [lpuHoun kiarodeBoro apoMopdosa. OcBoeHHE OECTIO3BOHOYHBIMU U MO3BOHOYHBIMHU >KMBOTHBIMU
CyILN.

Pa3Butue xu3HM Ha 3emiie MO 3paM U MepHoAaM: apXei, MpOoTepo30i, Maneo3ou, Me3030i, kaitHo30i. OOIIas XapakTepuCTUKa KIUMaTa U
reoJIOTHYecKuX mporeccoB. [losBieHne U pacuBeT XapakTepHBIX OPraHW3MOB. YTiIeoOpa30oBaHUE: €ro yCIOBUS W BIUSHHE HAa ra30Bblil COCTaB
aTMoCdepBhl.

MaccoBble BBIMHpaHHMS — 53KOJOTMYECKHE KpU3HChl mpouuioro. IlpuumHBl M ciaeacTBUs MaccoBbIX BbIMUpaHUA. COBpPEMEHHBIH
HKOJIOTHUECKUH KpU3Hc, ero ocodeHHocTH. [Ipobnema coxpanenust 6uopazHooOpas3us Ha 3emiie.

CoBpemeHHas cuctema opranudeckoro Mupa. [IpuHIUnb Knaccuukanuu oprann3mMoB. OCHOBHBIE CHCTEMAaTHYECKHE TPYIITBI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnayutanmanw, JI. Tlactep, U. . Meunnkos, A. Y. Onapun, [[x. Xonaeitn, I'. Mémnep, C. Mwumnep, I'. FOpwu.
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Tabmuuer u cxemsl: «Cxema omnbita @. Peqn», «Cxema onbita JI. [lacTepa mo m3yueHHIo camo3apoxaeHus xu3Hu», «Cxema ombita C.
Munnepa, I'. IOpu», «ITanbl HEOpraHUYECKON 3BOJIIOIUNY, «l'€oXpoHosornyeckas mkana», «HauvaapHble 3Tanbl OpraHUYECKON HBOJIFOLIUNY,
«CxeMa o00pa3zoBaHus 3yKapHOT NyTéM cumOuorenesza», «Cucrema KUBOW mNpupoAb», «CTpoeHue BHpyca», «ApomMopdo3bl pacTEHHUII,
«PurnOGUTED, «OIHOKIETOYHBIE BOAOPOCIHY, « MHOTOKJIETOUYHBIE BOJIOPOCITNY, «Mxu», «[lanopoTHukmy, «I 01oceMeHHbIE pacTeHus», «OpraHbl
IIBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOTO MHpPa», «ApoMopdo3bl )KUBOTHBIXY», «IIpocreiimuey, «Kumeunononoctueie», «Ilnockue
yepBu», «Unenuctonorue», «PeiOb», «3eMHOBOAHbBIEY, «IIpecMbikatonuecsy, «IItuupy, «Miekonuratommey, «Pa3Butue ®U3HU B apXxerckon
aper», «Pa3BuTHe )XU3HU B MIPOTEPO30OMCKOM 3pe», «Pa3BUTHE KU3HU B MaJCO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pey, «Pa3putue
KU3HHU B KaHO30MCKOM 3pey, «CoBpeMeHHast CUCTEMa OPraHUYeCKOr0 MUPay.

O6opynoBanue: TepOapuu PACTCHUI PA3IMYHBIX OT/ICTIOB, KOJUIEKIIUHA HACEKOMBIX, BIIAYKHBIC MPENapaThl d)KUBOTHBIX, PAKOBHHBI MOJUTIOCKOB,
KOJUIEKLIUU UIJIOKOKHUX, CKEJIEThl TO3BOHOYHBIX )KMBOTHBIX, UydeJia IITUL U 3BEPEH, KOJUIEKLIMH OKAMEHEJIOCTEH, MOJIE3HbIX UCKONAEMBbIX, MYJISIKH
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JgabdoparopuHasi padora «MonenupoBanue onsiToB Mummepa—tOpu 1o u3ydeHuio aOMOreHHOTO CHHTE3a OPraHUYECKUX
COeIMHEHUI B IEPBUYHON aTMochepe».

JlaGopaTopHas padora «/3ydyeHue u onucaHrue UCKOMAEMbIX OCTAaTKOB IPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydueHne ocoOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTACIOBY.

IIpakTuyeckas padora «3yueHue ocoOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX Y.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOJIOTUH.

CraHoBIIeHHE NIPEACTABICHUI O MPOUCXOXKACHUH YenoBeKa. Penurno3neie Bo33peHus. COBpeMEHHbIE HayUHbIE TEOPHUU.

CxoacTBO 4YenoBeKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IMOJOKEHHE uenoBeka. CBHAETENbCTBA CXOJCTBA YEIOBEKA C JKUBOTHBIMU:
CpaBHUTEIbHO-MOp(ooruueckue, 3MOpHoOIOrHueckue, (U3N0NIOro-OMOXUMHUECKHe, MoBeaeHuYeckre. OTINYMS YelnoBeKa OT IKUBOTHBIX.
[IpsiMox0OXKIeHNE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBLHON CUCTEMBI.

JBuxymue cuibl ((hakTopbl) aHTpOIOTreHe3a: Ouoiorudeckue, conuanbHble. COOTHOIIEHHE OMOJIOTMYECKUX M COIMATbHBIX (PAKTOPOB B
aHTPOIIOTEHE3E.

OcHOBHbBIE CTaIuU aHTpomnoreHe3a. PaHHHMe uyenoBekooOpa3Hble 00€3bSHbI (IIPOKOHCYJBI) W paHHME IOHTHUIBl — OOIIME MNpEeaKu
YeJIOBEKOOOPa3HbIX 00€3bsiH U JIIO/ICH. ABCTPAJIONUTEKH — JABYHOTHE TIPEAKHU Jto/iel. UeoBeK yMelbli, epBble U3TOTOBJICHHS OPYAHM Tpy/a.
YesnoBek NpsMOXOIAIINN U TIEPBBIN BHIXO/ JII0/IeH 3a npeaensl Adpuku. Yenosek reinenb0eprekuit — oOmii npeaoK HeaHAepTaIbCKOro YeloBeKa
1 4YeJloBeKa pa3yMHOro. UenoBek HeaHepTaIbCKUN Kak BUJ JIIOJEH XOJOAHOrO KiIuMaTa. YenoBeK pa3yMHbI COBPEMEHHOIO THIA, JEHUCOBCKU M
YeJI0BeK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreneTrka 1 najaeoreHoOMuKa.
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DBOJIIOLUSL COBPEMEHHOI'O ueloBeka. EcTecTBEHHBIH OTOOp B MOMYJSNMAX YesloBeKa. MyYTAIllMOHHBIA MPOLECC U MOJIUMOP(PU3M.
[TonynsioHHBIE BOJHBL, Apeiid reHoB, Murpanus u «3pdeKT ocHoBaTeNs » B MOMYJISIUAX COBPEMEHHOT'O YETIOBEKA.

YenoBeueckue pacel. [lonstue o pace. bonbmme pacel: eBpomeouaHasl (eBpasuiickas), aBcTpaslo-HErpoujHas (PKBaTOpHUANbHAS),
MOHIOJIOM/IHAs (a3MaTCKOo-aMepUKaHCKas). Bpems u myTu pacceneHusi yenoBeka I0 IulaHeTe. EnuHCTBO uyenoBedueckux pac. Hayunas
HECOCTOATENLHOCTh pacu3Ma. [IpucrnocoOIeHHOCTh YeloBeKa K pasHbIM YCIOBHSAM OKpYKaroule cpeisl. BrnusHue reorpaduueckoil cpeasl
npeiida reHoB Ha MOPGOJIOTHIO U (PU3UOJIOTHIO YEJIOBEKA.

MeXIUCUUTUIMHAPHBIE METOJIbI B (PU3UUYECKOM (OMOIOTHYEecKo) aHTPOMOJIOTHU. DBOJIIOLMOHHAS AHTPOIOJIOTHS M Mal€O0aHTPOIONIOT U
YeJI0BEYECKHUX MOMyIAuuid. bruocorumansHbie Hccae10BaHus PUPOIbI YeIoBeKa. MccinenqoBanne KOABOIIOMUH OMOIOTHYECKOTO U COIMAIBHOTO B
YeJI0BEKE.

JdeMoHcTpamun

IToptpetsr: Y. Jlapsun, JI. JIuku, A. . Poruackuii, M. M. I'epacumos.

Tabnuubl U cxembl: «MeTobl AHTPOIIOJIOTHIY, «I 0JTOBHOM MO3T UeoBeKay», «UenoBekooOpa3Hbie 00e3bsHbDY, «CKENeT YeIOBEeKa U CKeJIeT
HMMIaH3e», «PyIUMEHThI U aTaBU3MbI», «JIBUXKYIIME CUIIBI aHTPOIIOTE€HE3a», «IBOJIIOLIMOHHOE IPEBO YEJIOBEKA», «ABCTpATIONUTEKY, «HenoBek
yMenbliny, «HenoBek npsaMoxoaaimuiny, «JlenncoBckuil yenosek» «Heannepranbiply, «KpomanboHiby, «IIpenku yenoBekay, «3Tanbl 3BOIIOLMUN
YyesoBekay, «Pachl uemoBekay.

ObopynoBanue: MyJISKH OKAMEHEJIOCTEH, IPEAMETOB MaTepHaIbHON KyJIbTYpHI IIPEIKOB YeJI0BEKa, penpoaykuuu (dpororpadun) KapTuH ¢
MHU(POJIOTHUECKUMH U OMOJICHCKUMHU CIOKETaMH TPOMCXOXICHUS YeloBeKa, (poTorpadmy HAXOIOK HMCKOMAEMBIX OCTATKOB YENIOBEKA, CKENEeT
4eJlI0BeKa, MOJIENb Yeperia YeJI0BeKa U ueperna HIMMIIaH3€e, MOJIeNIb KUCTH YeJI0OBEKa M KUCTH IIMMIIaH3€, MOJIEJIN TOpCca MPEJKOB YEI0BEKa.

JlaGopaTopHas padora «/3yueHre ocobeHHOCTEl CTpOEHHsI CKeJleTa YeI0BEKa, CBSI3aHHbIX C MPSMOXO0XKIECHUEM.

IIpakTnyeckas padora «/3ydeHne 3KOJIOTHYECKUX aJaNTallMi YEIOBEKay.

Tema 6. Jko10rus — HAyKa 0 B3aMMOOTHOIIEHUSIX OPTAaHM3MOB M HAJJOPTraHU3MEHHBIX CHCTEM € OKpY Kaloulei cpeaoi

3apoxkeHue U pazBuTHe dkonoruu B Tpynax A. I'ymGonbeara, K. ®@. Pynee, H. A. CeBepuosa, 3. I'exkens, A. Tencnu, B. H. Cykauéna.
Pa3nens! u 3agaun sxosorun. CBsi3b DKOJIOTUH C IPYTMMH HAyKaMHU.

Mertoab! skonoruu. [loneBble HaOMOAEHUSA. DKCIEPUMEHTH B JKOJIOTUU: NPUPOAHBbIE M JlabopaTopHble. MojenupoBaHue B HKOJIOTHH.
MOHMTOPUHT OKpY’Karollel Cpeibl: JOKAIbHbIN, pernOHAIbHBIN U IT100aIbHBIN.

3HaUYeHHE DKOJIOTMYECKUX 3HAHUU JUIs 4YelloBeKa. DKOJOTHYECKOE MHPOBO33PEHHE KaK OCHOBA CBS3€W YeJIOBEUeCTBa C MPUPOJIOH.
DopMHUPOBAaHUE IKOJOTUYECKON KYJIBTYPbI M 9KOJIOTMYECKON T'PaMOTHOCTH HACEJIEHHUS.

JdemMoHcTpanuu

[Moptpetsr: A. I'ym6onbaT, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkensb, A. Tencnu, B. H. Cykaués.

Tabmuib! u cxemsl: «Pa3nensl skoorum», «MeTo bl SKOJIOTHIY, «CXeMa MOHUTOPUHTA OKPYXKAIOIIEH CPEIbI».
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JlaGopaTopHas padora «/3ydyeHne METO0B SKOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Okonornyeckue (pakTopbl M 3aKOHOMepHOCTH uX JeiictBusa. Knaccudukanus skosnormdeckux (GakTopoB: aOMOTHYECKHE, OMOTHYECKHUE,
aHTpororeHuple. OOIUEe 3aKOHOMEPHOCTH JeHCTBUS dSKojormyeckux ¢axtopos. IlpaBmio mumuumyma (K. Hlnpenrens, 1O. JInbux).
TonepantHOCTh. DBPUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak 3konoruyeckuil ¢akrop. /[leiicTBue pa3HbIX YYacTKOB COJIHEUHOIO CIEKTpa HAa OPIraHU3MBI.
OKOJIOTM4€ECKHE IPYIIbl PACTEHUI U )KUBOTHBIX 110 OTHOIIECHHUIO K cBeTy. CUrHanbpHas poiib cBeTa. GoTonepuoausM.

Temmeparypa kak skojormueckuii (axrop. JleiictBue Temmeparypbl Ha OpraHu3Mbl. [IOHKHMIOTEpMHBIE M TOMOMOTEPMHBIE OPraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxxnocTs kak skosnoruueckuil gakrtop. Ilpucnocobienus pacteHui K noazep:kaHuio BogHoro 6anaHca. Knaccudukauus pacteHuil mo
OTHOILIEHMIO K Boje. [Ipucnoco6ieHus )KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpensl oOuTaHMsI OpraHW3MOB: BOJIHAsS, HAa3eMHO-BO3MAYIIHAs, MIOYBEHHAs, TIIyOMHHAs! TOJIIOYBEHHAs, BHYTpHOpPTaHU3MeHHas. DU3UKo-
XUMHAYECKHE 0COOEHHOCTH cpell OOMTaHusl opraHu3MoB. [Iprucnoco0ieHnst OpraHu3MOB K KU3HHU B pPa3HBIX Cpeax.

buonoruueckue putmbl. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE M FOJUYHBIE PUTMBIL. [IpHCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
U3MEHEHHUSAM YCIOBUH KHU3HMU.

XKuznennsie popmbl opranu3moB. [loHsTre o xu3HeHHOU (Qopme. KuzHeHHBIE (POPMBI pacTEHMIA: NEpeBbs, KYCTAPHUKH, KYCTapHUYKH,
MHOTOJICTHUE TPAaBBI, OJHOJETHUE TpaBbl. JKU3HEHHBIE (DOPMBI KUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHUS H
o0pasa KU3HH.

buotnueckue ¢axtopsl. Buapl OMOTHUECKMX B3aUMOIECHCTBUI: KOHKYPEHILIMS, XMIIHHYECTBO, cuMOM03 u ero ¢opmsl. Ilapazutusm,
KooIepalusi, MyTyaiu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJjeOHMYecTBO). Herpoduyeckue B3auMoaeHcTBUs (TonmMueckue, Gpopuyeckue,
¢abpuueckue). 3HadeHHEe OMOTMYECKMX B3aMMOJEWCTBUN NJIsl CYIECTBOBAaHUS OPraHU3MOB B cpefe oOuTaHus. [IpuHIMI KOHKYPEHTHOIO
HCKJIFOYEHHS.

JdemoncTpauuu

Tabnuuel u cxembl: «OKosornyeckue GaxTopb», «CBETOBOM CIEKTP», «DKOJIOTMYECKUE TPYIIMbI KUBOTHBIX 110 OTHOIIEHHIO K CBETY»,
«TennokpoBHbIE )KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHbIE», «DU3NOIOIMUECKHUE a/lalTalluu KUBOTHBIX», «Cpenbl 0OMTaHUsl OPraHU3MOBY,
«buonornueckue puTMb», «KHU3HEeHHBIE (OpPMBI pacTeHU», «Ku3HEHHbIE (OPMBI KUBOTHBIX», «IKOCHUCTEMA HIMPOKOJIMCTBEHHOTO JIiEcay,
«KocucrteMa XBOHHOro Jieca», «Llenu nutanusy, «XumHn4dectBoy», «llapazutuzmy, «Konkyperuus», «Cumonos», «KoMMmeHcannzm.

Ob6opynoBanue: repoapuul pacTeHUH M JKUBOTHBIX, NMPUCIOCOOJIEHHBIX K BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PAKTOpOB, repOapuu
CBETOJIOOMBBIX, TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBEIE, TEHENIOOMBbIE U TEHEBBIHOCIMBbIE KOMHATHBIE pacTEeHUs, repoapun
U KOJUJIEKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOpPO30YCTOWYUBBIX PACTEHUM, yyyella NTHUIl U 3Bepeil, repdapuu pacTeHui, OTHOCALIMXCSA K
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rurpoputam, Kcepopuram, Mme3ouram, KOMHATHbIE PACTEHUS JaHHBIX TPYIII, KOJJICKIIMH )KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX CpeAax, repoapuu u
KOJUIEKIIMU PACTEHHUH 1 )KMBOTHBIX, 00J1aJaI0IIHUX YePTaMH IPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBUH KU3HU, TepOapuu U KOJUIEKIIHH
pacTeHUii U KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (DOPM, KOJUJIEKIIUU KUBOTHBIX, YJACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

JlabGopaTopHas padora «BrisiBieHne npucrnoco6ieHnit OPraHu3MOB K BIMSIHUIO CBETAY.

JlabopaTopHas padora «BrisBieHre npucrnoco0ieHuii OPraHu3MOB K BIUSHUIO TEMIIEPATYPhI».

JlaGopaTopHas padoTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUS.

Tema 8. JkoJiorusi BUA0B U MOIYJISIIUI

DKOJOTUYECKHE XapaKTepucTUKu mnomymsiiun. [lomynsmus kak Ouosormueckas cuctema. Poib HEOJHOPOIHOCTH Cpenbl, (PHU3UUIECKHX
0apbepoB U OCOOCHHOCTEH OMONIOrHH BHIOB B (DOPMUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYpPHI Momyssiiuii. OCHOBHBIC TTOKA3aTEH MTOMYJISIUH:
YUCJIEHHOCTD, IJIOTHOCTb, BO3PACTHAs U MOJIOBAsI CTPYKTYpPA, POKIa€MOCTb, IPUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPALIUS.

DKoJIorHYecKas CTpyKTypa Nomyisiuu. OLieHKa YUCIAEHHOCTH NOoNY/Isiuuuy. J{nHaMuka nonyasauuu u e€ peryisauus. buotnyeckuii noreHuuan
nonyJssiuuu. MojenupoBanue TUHAMHUKU nonyssanud. KpuBbie pocta 4yucieHHOCTH nonyisiinuu. KpuBbie BbDKUBaHUS. Perymsius 4ucieHHOCTH
MONYJISLUMA: poJib (PAKTOPOB, 3aBUCAIINX M HE 3aBUCAILIMX OT IJIOTHOCTU. DKOJIOTUUECKHE cTpaTeruu BuaoB (I- u K-ctparerun).

[Tonstue 006 sxomornyeckoil Hulle Buaa. MecrooOutanue. MHoromepHas Mmozenb 3konorndeckoir Humu Jx.M. Xarumncona. Pa3zmepsl
3KoJornyeckor Humu. IloreHunanbHas U peanu30BaHHAs HUILIU.

Bun kak cucrema nonyinsiuii. Apeansl BUAOB. BUabl U uX )KU3HEHHBIE CTPATETHH. DKOJIOTHYECKHAE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIINI )KUBOTHBIX. brosornueckue MHBAa3UH 4yKEPOTHBIX BUJIOB.

JdemMoHcTpanuu

[Toprper: Ix. . XaTuynHCOH.

TabGnuire!  cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTHKU MONYIISAINY, « [ IpocTpaHcTBeHHAs CTPYKTYpa MOMyNIAUn», «Bo3pacTHbIe mMHpaMuIbl
nonyJsauuny, «CKOpoCTh 3aceIeHUs TOBEPXHOCTU 3€MJI Pa3TUYHBIMKU OpraHu3MaMuy, «Moaenb sxonorudeckoit Humm JJx. M. XarunHconay.

ObopynoBanue: repbapun pacTeHU, KOJUICKITUU )KHBOTHBIX.

JlaGopaTopnas padora «IIpucmnocoOieHns ceMsH paCTeHUN K pacCeNCHUIO».

Tema 9. Jko0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiectBa opranu3MoB. bruorienos u ero crpykrypa. CBsizu MKy OpraHu3MaMH B OMOIIEHO3E.

Okocucrema kak oTkpbitas cuctema (A. Jlx. Tencnn). @yHKIMOHANBHBIE OJOKH OPraHU3MOB B dKOCUCTEME: MPOAYIIEHTbI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHu. Tpodudeckue nenu u cetu. Adnotndeckue O10ku dkocucteM. [1ouBbl U Wbl B 3KOcHcTeMax. KpyroBopot
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKA3aTeNN IKOCUCTEMBI. bnomacca u mpoayKius. IKOJIOTUUECKHUE MUPAMHJIBI YHCEI, OMOMACChl M DHEPTHUH.
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Junamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHU.
[lepBuuHbIe 1 BTOPUYHBIE CYKIIECCUU U UX MPUYUHBI. AHTPOIIOTEHHBIE BO3ICHCTBHS Ha cykueccuu. KinmumakcHoe cooOuiectBo. buopasnoobpasue
Y TIOJTHOTA KPYyroBOPOTa BEIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. DKOCUCHEMbl 03€D U peK. DKocucmembvl Mopell U 0OKeanos. IKocucmemsvl MyHOp, 1eco8, cmenel, NyCMblHb.

AHTpOMOTeHHBIE SKOCUCTEMBL. ATposKocHcTeMa. ATpoLeHO3. Pazniuus Mex 1y aHTpOIOT€HHBIMU U IPUPOTHBIMU SKOCUCTEMaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteMm. l[oponckas ¢uopa u ¢dayna. CuHaHTponuzauus TOpPOJCKON (ayHBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OpPraHU3MOB B JKOCUCTEMax. Poab Kackaomoeo s¢pgexma u 6udos-
90uUpuKamopos (Kuouegvix 6u0o8) 6 YHKYuoHuposanuu skocucmem. llepeHOC SHEPTrUM M BEIIECTB MEXKAY CMEXHBIMH 3KOCHCTEMaMH.
Y CTOWYUBOCTH OPraHU3MOB, MOMYJISIUI 1 SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBUI.

Mexanuzmwl 8030eticmeus 3a2psA3HeHUL PA3HbIX MUN08 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSIX,
OCHOBbI IKOJOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeTOA0I0T s MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuie! u cxembl: «CTpyKTypa OHOLIEH03a», « IKOCUCTEMA IMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIE
TPYIIB OPTaHU3MOB B dKOcHcTeMe», «KpyroBopoT BemecTB B 3kocucteme», «llemm nmurtanus (macTOMINHAs, NETPUTHASA)», «IKOIOTHYECKAs
nUpaMuia gucen», «IKOJOTHYecKass MmupaMuaa OmoMacchl», «IKoJIorMdecKkas mupamuaa sHeprum», «OOpasoBanue Oonota», «llepBuunas
cykueccus», «BoccraHOBIeHHE seca Tociie Toxapay, «IJKOCHCTeMa 03epa», «ATporeHo03», «KpyroBopoT BemecTB M IMOTOK SHEPTUU B
arporeHosey, «[Ipumepsl ypOo3akocucTeM».

Ob6opynoBanue: repdapun pacTeHUH, KOJJIEKIIMY HACEKOMBIX, Uydena NTULl U 3Bepeid, repOapuu KyJIbTypHBIX U TUKOPACTYIIMX PaCTEHUH,
aKBapUyM KaK MOJIETh SKOCHCTEMBI.

IIpakTuyeckas padora «/3ydeHne u onrcanue ypOOIKOCHCTEMBDY.

JlaGopaTopHas padora «/3yueHue pa3sHo0Opa3Hst MEIKHX MOYBEHHBIX YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX .

JKCKYpeust «DKCKypcus B THIIMYHBIN OMOreoneHo3 (B 1yopaBy, Oepe3HsiK, eIbHUK, Ha CyXO0JIbHBIN WM OMMEHHBIH JIyT, 03€p0o, 60JI0TO)».

IKCKypeust «IKCKYpCHs B arpo’KOCHCTEMY (Ha MOJIE I B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTemMa

buocdepa — obmiennanerapras 000s0yka 3eMIH, I1€ CYLIECTBYET MITH CYIIeCTBOBaJIA )KU3Hb. Pa3BuTHE pecTaBieHuii o Ouochepe B Tpyaax
3. 3rocca. Yuenue B. U. Bepranckoro o 6uochepe. O6mactu 6nocheps! u e€ coctas. JKupoe BerecTBo 6rochepsl U ero QyHKIIHH.

3akoHOMEPHOCTH cymiecTBOBaHUs Owmocdepbl. OcobernHocTn Onochepbl Kak TIIOOATBHOM JKOCHCTEMBI. /[MHaMHueckoe paBHOBECHE B
ounocdepe. KpyroBopoTsl BenecTB 1 OMOTe0OXMMHUYECKUE ITUKIIBI (YTiIepo/ia, a30Ta). PUTMUYHOCTH sIBICHHI B Onocdepe.
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3oHanbHOCTh Ouochepsl. [lonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYH/pa, XBOWHBIE Jeca, CMEUIAHHbIE U IIMPOKOIUCTBEHHBIE Jieca,
CTeIH, CAaBaHHBI, TyCTHIHU, TPOITUYECKHUE Jieca, BHICOKOTropbs. Kimumar, pacTuTenbHbINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crtpykrypa 1 GyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOT0 MOTEeHIIMAaNa U OnocepHbIX QyHKIHUI.

JdemMoHcTpanuu

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

Tabmuips! u cxemsl: «I'eocdepst 3emnn», «KpyroBopot azota B npupojie», «KpyroBoport yriepoaa B npupoje», «KpyroBopot kuciopoja B
npupoie», «KpyroBopoT BojbI B Ipupo/ie», «OCHOBHBIC OMOMBI Cymny, «Kinumatuyeckue nmosca 3emuny, « Tyaapay, «Tairay, «CMelIaHHbIN J1ecy,
«IupokonucTBeHHbl jecy, «Cremnby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii secy.

Oo6opynoBanue: repOapuu pacTeHUN pa3HBIX OMOMOB, KOJUIEKIIUY KHUBOTHBIX.

Tema 11. YestoBek M OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KpPU3HCHI M UX NpUYMHBIL. BosnmelicTBue udenoBeka Ha Ouocdepy. 3arpsisHeHue BO3AYIIHON cpeabl. OxpaHa BoO3ayXa.
3arpsi3HeHue BoIHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspyiienue nouBel. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPOIIOr€HHOE BO3/ICHCTBHE HA PACTUTENbHBIM M JKUBOTHBIK MHUp. OXpaHa pPAaCTUTENBHOIO M KUBOTHOrO Mupa. OCHOBHBIE IPUHLIUIIBI
oxpanbl puposl. Kpacusie kauru. Ocobo oxpansemsie npupoansie Teppuropun (OOIIT). boTanuueckue caapl 1 300710THUECKHUE TAPKH.

OcHOBHbIE TPUHLHUIIBI YCTOWYMBOTO pa3BUTHs YEJIOBEYECTBA M MPUPOJbL. PanmoHanbHOE NPUPOAOIONB30BAHUE W COXPAHEHUE
Onosiornyeckoro paznoodpaszus 3emin. OOmMe 3aKOHOMEPHOCTH TI00ATBHBIX SKOJIOTHIECKUX KpU3ncoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HUCca U
€ro BEpOSITHBIE NTOCIEACTBUS.

Pa3BuTHe METOAOB MOHUTOPMHIA pa3BUTHUS ONACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemuvle uccieoosanus nepexooa K
pecypcocbepezaroueli U KOHKYPEHMOCHOCOOHOU 3Hepeemuke. buonocuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuonHole
cucmemvl, obecneuugarouue 00CmMyn K UHGopmayuu no COCMOAHUI0 0OMOelbHbIX U008 U dKocucmem. OCHO8bI IKOpeadbUIUMAYUU IKOCUCEM U
€cnoco606 60pb0OBI ¢ buonospedcoeHusMU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpauuu

Tabnuupl u cxemsl: «3arpsisHeHHE aTMOochepbl», «3arps3HeHue ruapocdepbl», «3arpssHeHue mousby, «IlapaukoBslii a3ddexT», «Ocobo
OXpaHsieMbl€ IPUPOIHBIE TEPPUTOPUNY, «MOJIENN YyIIPABIIEMOr0 MUPAY.

Ob6opynoBanue: ¢poTorpadun oXpaHseMbIX pacTeHU U KUBOTHBIX KpacHoi kauru Poccutickoit denepanuu, KpacHoit KHUTH peruoHa.
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HT.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O BUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3ydbTaTaM OCBOCHUS OOYYAIOIIMMHUCSA TPOTPaAMM CPEIHEro OOIIero 0o0pa30BaHUS:
JUYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType AMUYHOCTHBIX pPE3YyJIbTATOB OCBOCHHS MPOrpaMMbl IO OMOJIOTMH BBIIEICHBI CJIEAYIOIIME COCTABJISIONINE: OCO3HAHUE
00yJarouMMHUCS POCCUMCKON IpaXAaHCKON UIIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTU U CAMOOIIPEACIICHUIO, Haluyue
Momusayuu K oOy4eHUIO0 OMOJIOTHH, yeleHanpasieHnoe pazeumiue BHYTPEHHUX YOEXIEHUH JIMYHOCTU Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPAJULUN pa3BUTUS OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OO0YYAIOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JESTEIIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH, MPUCYIIMMU CHUCTEME OHOJIOTUYECKOTO OOpa30BaHUS, HaAIudue NPasoCO3HAHUSL
HKOJIOTHYECKOU KYIIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KIU3HEHHBIC TUIAHBI.

JlugHOCTHBIEC PE3YyNbTATHl OCBOCHUS MPOTPAMMBI IO OMOJIOTUU JTIOCTUTAIOTCS B €IMHCTBE YYCOHOU M BOCIHUTATEIBHOU JIEATEILHOCTU B
COOTBETCTBUU C TPAAULIMOHHBIMH POCCUMCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMH B
oOmiecTBe MpaBHJIaMU U HOPMaMmH MOBEIEHHUS M CHOCOOCTBYIOT MpoIleccaM CaMOIO3HAHHS, CAMOBOCIUTAHUS U CaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3HUIIMH JTUYHOCTH, MATPUOTU3MA U YBAXKEHUS K 3aKOHY M MPABOMOPSIKY, YETOBEKY TPYy/Aa U CTapIIeMy MOKOJICHUIO, B3aUMHOTO
yBa)K€HUs, OEPEKHOT0 OTHOILICHUS K KYJIbTYPHOMY HACJICIUIO U TPAJAMIIMSIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, npupoie
U OKPYXKAIOLLEH Cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4yeOHOro mpenMera «bHoNorHs» JOKHBI OTpa)¥aTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMEH JMYHOCTH, CUCTEMOW IEHHOCTHBIX OPHUEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX
yOEXIeHU, COOTBETCTBYIONIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO 00II€CTBa, pACITUPEHHUE )KU3HEHHOTO OMBITAa U OIbITA ACATEIHHOCTH
B [IPOLIECCE peaTU3alMKM OCHOBHBIX HAMPABIECHNUN BOCIIUTATEIbHOM IE€ATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UITUU O0YYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO Wi€HA POCCUMCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEN, YBOXKEHHE 3aKOHA U TTPABOTIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JIEATEIHHOCTH MIPU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M TTO3HABaTENIbHBIX 3a/1a4,
BBITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH OTPEAETSATH COOCTBEHHYIO MO3UIUIO MO OTHOIICHHIO K SIBICHHUSIM COBPEMEHHOM KU3HU M OOBICHATSH e€;

YMEHUE YYHUTHIBATh B CBOUX JIEUCTBUSAX HEOOXOJWMOCTh KOHCTPYKTHBHOTO B3aWMOJIEHCTBHS JIIOJCH C pPa3HBIMH YyOEKICHUSMU,
KYJIbTYPHBIMU IIEHHOCTSIMHU U COIIMATBHBIM TTOJIOKEHUEM;
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TOTOBHOCTHL K COTPYAHHUYCCTBY B HPOHCCCC COBMCCTHOI'O BBIITOJIHCHHA y‘-IC6HBIX, IIO3HABAaTCJIIBHBIX H HCCICIOBATCIbCKHUX 3ajad4,
YB)XUTEIHLHOTO OTHOILIEHUS K MHEHHIO OIIIIOHEHTOB MpU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOIOTHUECKOT0 COJACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCHICKON TPaKIAHCKON HIEHTHYHOCTH, NMAaTPUOTU3MA, YBAKECHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHoii, ropaocTu 3a cBoii kpai, cBoto PoanHy, cBOM S3bIK U KYJIBTYPY, IPOILIIOE U HACTOsIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAMIO U MaMSATHUKAM MPUPOIbI, JOCTHKEHUsM Poccun B Hayke, MCKYCCTBE, CIIOpTE,
TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTH OLCHUBATH BKJIA pOCCHﬁCKHX y‘IéHBIX B CTAaHOBJICHUC U PAa3BUTUC 6I/IOJIOFI/II/I, [IOHMMAaHUS 3HAYE€HUsI OMOJIOTUY B IO3HAHUU
3aKOHOB IIPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 O0IIIECTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTH 32 €T0 CYIb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBCTCTBCHHOC OTHOLICHHWEC K CBOUM POAMTCIAM, CO3AaHWIO CEMbU HAa OCHOBC OCO3HAHHOI'O IMPUHATHUA HGHHOCTCﬁ CeMEHON XHU3HU B
COOTBETCTBUU C TPAIULMIMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

3CTETUYCCKOC OTHOIICHHUE K MHPY, BKIOYasd 3CTCTHUKY 6I>ITa, HAayYHOIro M TCXHHUYCCKOTO TBOPUYCCTBA, CIIOPTA, TpyAaa, O6HICCTB€HHI)IX
OTHOIIICHU;

MOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHIO B PA3HBIX BHJIaX UCKYCCTBA, CTPEMIICHHE MIPOSBISATH Ka4eCTBAa TBOPUYECKOM TUYHOCTH;

5) ¢pusuyeckoro BocnuTaHusl, POPMUPOBAHUSA KYJIbTYPHI 310POBbSI H IMOLMOHAIBHOTO 0JIATOIOTYYHS:

MOHUMaHUE M pean3alys 3I0pOBOro U 0e30MacHoro odpasa HU3HU (3J0pOBOE MUTAHKUE, COOIOIEHNE TUTUEHNY€CKUX TIPaBUII U HOPM,
cOaNaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHAbIXa, peryispHas (u3udeckas aKTUBHOCTh), OEPEKHOTrO, OTBETCTBEHHOTO M KOMIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

IMOHUMAaHHEC NCHHOCTH MpaBUJI MHAUBUAYAJIBHOIO U KOJIJICKTUBHOI'O 0e30macHoro MOBEACHHA B CUTyalUAX, YTPOXKAOIINX 3J0POBBIO U
YKU3HH JTFOJICH;

OCO3HaHHE TOCIEACTBUIA U HEMPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS alIKOTOJIsl, HAPKOTHUKOB, KypeHHUSI);

6) TPY10BOr0 BOCIIUTAHUSA:
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TFOTOBHOCTb K TPYZly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00UE;

TFOTOBHOCTb K aKTHBHOM JI€ATEIbHOCTH TEXHOJIOTUYECKOH U COLMAIbHON HAIIPaBIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATh U
CaMOCTOSITENILHO BBITOIHATE TAKYIO AEATEIbHOCTD;

UHTEpeC K pa3nuyHbIM chepam mpodeccHOHATbHON AEATENbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu u
peann30BbIBaTh COOCTBEHHbIC )KU3HEHHBIC IIJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUHU BCEH XKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOUYHUKY KH3HHU Ha 3eMile, OCHOBE €€ CyIIECTBOBAHUS;

HOBBIIIEHUE YPOBHS HKOJIOTUYECKOM KyJIbTYphl: IPUOOPETEHUE ONbITA IUIAHUPOBAHMSI OCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCIIECTBUN
JUIsL OKpY>Karolien cpebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIOCOOHOCTh HMCIOJIB30BaTh MpHOOpeTaeMble NMPH HM3YYCHWH OHMOJIOTMM 3HAHUS M YMEHHs TPU PEUICHUH MpoOJieM, CBS3aHHBIX C
pPaLMOHATIBHBIM [PUPOJIONOIb30BaHUEM (COOJIIOJICHHE TpaBWJl IOBEIEHUS B IPHUPOJE, HANpaBIECHHBIX Ha COXPAaHEHHE paBHOBECUS B
9KOCHCTEMAX, OXPaHy BHJIOB, IKOCUCTEM, OHOC(EpPHI);

AaKTUBHOE HEMPHUATHE ACHCTBHH, MPUHOCALINX BpPEI OKPYXKAIOIIEH NPUPOIHOW Cpele, YMEHHE MPOTHO3MPOBATH HEOIAroNpHsTHHIC
HKOJIOTHYECKHUE TTOCIIEACTBUS PEANPHHUMAEMBIX JEHCTBUI U TPEIOTBPAIATh UX;

HaJIMYME PA3BUTOTO HKOJOTHMUYECKOTO MBIIUIEHHSI, SKOJOTHUECKOW KYJIbTYpbI, OMbITa JESITEIbHOCTH HKOJOTMUECKOW HalpaBlIeHHOCTH,
YMEHUSI PYKOBOJICTBOBAThCSI MIMU B NO3HABaTEIbHON, KOMMYHUKAaTUBHON M COLMAILHOW MPAKTHKE, TOTOBHOCTU K YYacCTHIO B MPAKTHYECKOM
JEeSITeTHHOCTH YKOJIOTUIECKOW HANIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKd U OOILIECTBEHHOW IpPaKTHKH,
OCHOBAHHOTO Ha JIMAJIore KyJbTyp, CHOCOOCTBYIONIETO OCO3HAHUIO CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHE SI3BIKOBOW M YUTATENBCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOJICHCTBUS MEKIY JIFOJIbMH U TIO3HAHUSI MHPA,

MOHMMaHHe crenu(UKH OMOJIOTUN KaK HAYKH, OCO3HaHUS €€ posid B (OPMHPOBAHUHU PAIOHAILHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUN
[EJIOCTHOTO TPEJCTaBICHUsI 00 OKpY)KalolleM MHpEe KaK O €AWHCTBE MPHPOJbI, 4YeJOBeKa W OOIIecTBa, B IMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISi COBPEMEHHOW WBMIIM3AINN: 00ECTICYCHHSI HOBOTO YPOBHSI PAa3BUTHUSI MEIUITUHBI, CO3/[aHHE
NEPCICKTUBHBIX OMOTEXHOJIOTHH, CTOCOOHBIX pelIaTh PeCypCHBIE MPOOIEMbI Pa3BUTHS YEIOBEYECTBA, TOUCKA ITYTEH BBIXOJA U3 TI00ATBHBIX
HKOJIOTHUECKUX IMpoOJieM U oOecreueHHs Mepexojia K YCTOMUMBOMY pPa3BUTHIO, PAllMOHAIBHOMY HCIOJIB30BAaHMIO MPHUPOJHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTaHIAPTOB KHU3HH;

29



3aNHTCPCCOBAHHOCTD B ITOJIYUCHUU GI/IOJ'IOI‘I/I'-IGCKI/IX 3HAHUH B OeJIsaX IMOBBIINICHUA O6Hl€l>'l KYJbTYPHI, eCTGCTBCHHO-Hay‘{HOﬁ T'paMOTHOCTH,
KaK COCTaBHOW 4acTH (DyHKIIMOHAIBHOM IPaMOTHOCTH 00y4aronuxcs, GopMupyemMoit npu u3y4eHun ONOIOTHH;

MIOHUMaHHE CYITHOCTH METOIOB ITO3HAHHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH UCIIOJIb30BaTh MOTyYaeMbIe 3HAHUS JIISI
aHaM3a M OOBSICHCHHSI SIBJICHHUN OKPYXKAIOMIETO MUPA M MPOUCXOASIIUX B HEM M3MEHEHUH, yMEHHUE JellaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBC HAaYy4YHBIX (1)aKTOB 1 UMCIOIUXCA NAHHBIX C LEJIbIO MOJYYCHHUA NOCTOBCPHBIX BHIBOJIOB,

CIOCOOHOCTh CAMOCTOSITEIIHHO MCIIOJIb30BaTh OMOIOTMYECKIE 3HAHUS TSl PEIICHHS TPOOJIEM B PEalIbHBIX KHU3HCHHBIX CHTYAIUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTh OCYIICCTBISATh MPOCKTHYIO W HCCIEAOBATECIBCKYIO JIESATEIbHOCTD
WHIWBUIYAJIbHO U B I'PYIIIIC,

TOTOBHOCTB U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY ITOTYYCHHIO HOBBIX 3HAHUH 10 OMOJIOTHH
B COOTBETCTBHH C )KMU3HCHHBIMHU TIOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3yabTaTbl OCBOEHMsI yuyeOHOro npeamera «buosiorus» BKIIOYAIOT: 3HAYMMbIE JUIsL (POPMUPOBAHMSI MUPOBO33PEHUS
00y4aroluXCcsl MEeXAUCUUIIIIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAay4YHbIE MOHSATHS, OTpa)KaroIlMe IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
cnenn(UKy METOIOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBICHHE, MPOIECC, CUCTEMa, HAyYHBIN (aKT,
NPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICI0BaHUE, HAOIIOJACHUE, U3MEPCHUE, DKCIICPUMEHT U JIPYTHE); YHUBEPCAIbHBIC
ydeOHbIe JIeicTBUS (T03HABATEIbHBIEC, KOMMYHUKATHBHBIE, PETYJISTHBHEIE), oOecneunBaronye GopMrupoBanue (yHKIIMOHATEHOW TPAaMOTHOCTH
U COIHAIBHOM KOMIICTCHIIMH OOYYalONIMXCs, CIOCOOHOCTh OOYYalOmUXCsl HWCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUTUTMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS U YHUBEpCaJIbHbIe yueOHbIE ICCTBUS B MO3HABATEIBHON U COIMATBHON MpPaKTUKE.

B pe3ynbrate nzydenus OHOIOTHU Ha YPOBHE CpeHET0 0011ero oOpa3oBanus y o0y4aromierocst OyayT chopMUpPOBaHbI TO3HABATENbHBIC
YHHUBEpCalbHble y4eOHbIE NEWCTBHSA, KOMMYHUKATHBHbIE YHUBEpCAJbHblE ydeOHBbIE IEHCTBHS, PETyJIATHBHBIE YHUBEpCAJIbHbIE yueOHBIE
I[eﬁCTBHﬂ, COBMECCTHAs ACATCIBHOCTD.

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHS MPOTPaMMbI CPETHETO OOIIET0 00pa30BaHus JOKHBI OTPAKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

MCIIOJIb30BaTh NIPYU OCBOEHUM 3HAHUM MPUEMBI JOTMUYECKOT0 MBIIUICHUS (aHalu3a, CHHTE3a, CpaBHEHUS, Kiaccuukanuu, o00o0meHus),
pPacKpbIBaTh CMBICT OMOJIOTHYECKUX TMOHSATUH (BBIACTATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTHMH MOHATHSIMH),
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ONpEAENATh LENu JeATEIbHOCTH, 3ajaBasi IapaMeTpbl W KPUTEPUM HUX JOCTUIKEHMS, COOTHOCUTH pE3YJIbTaThl JAEATEIbHOCTU C
MIOCTaBJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE OHITHS ISl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKACHUS (MHIYKTUBHbBIC, NEAYKTUBHBIC, [0 aHAJOTHUM), BBISBISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUs B
paccMaTpUBaEMBIX SBICHHSIX, (DOPMYIMPOBATH BHIBOJIBI M 3aKITIOUCHHUS,

MPUMEHSTh CXEMHO-MOJENbHbIE CPECTBAa JUIS IPEICTaBICHUS CYLICCTBEHHBIX CBA3€M M OTHOLICHHI B HM3y4aeMbIX OMOJOTHYECKHX
00BEKTax, a TAaKXKe MPOTUBOPEUUI Pa3HOIO POJIA, BHISIBICHHBIX B Pa3IMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IUIaH PEIIeHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHAbHBIX U HEMaTepUaIbHbBIX PECYypPCOB;

BHOCHUTb KOPPEKTHBBI B J€SITEIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM, OLICHUBATh PUCKHU IOCIEACTBUN JESITEILHOCTH;

KOOPJMHHUPOBATH U BBHITIOIHATH padOTy B YCIOBUSAX PeaIbHOr0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIET0BATEILCKHE IEHCTBHS:

BJIQ/IETh HABBIKAMU Y4E€OHO-MCCIIEI0BAaTEIbCKOW M IPOEKTHOM JAEATEIbHOCTH, HABbIKAMHU pPa3pelIeHUs MpoOJieM, CIIOCOOHOCTBIO U
TFOTOBHOCTBIO K CAMOCTOSITEIBHOMY [IOUCKY METOJIOB PEIICHUSI PAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJO0B O3HAHUS;

MCIIOJIb30BaTh Pa3IMYHbIC BUJIbI AEITEILHOCTH O MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B
y4e€OHBIX CUTYaIMAX, B TOM YKCIIE TIPU CO3/IaHUH YI€OHBIX M COLUATBHBIX POCKTOB;

(dbopMHUpPOBATH HAYYHBINM THII MBIIIUICHUS], BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHITHSIMHU U METOJIaMH,

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BATEIbHOMN A€ATEIHHOCTH U JKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U M aKTyaJIM3UPOBaTh 3a7ady, BBIIBUTAaTh TMIOTE3y €€ PEIICHUs, HAXOIUTh apryMEHThI IS
JT0Ka3aTeNNbCTBA CBOMX YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

AQHAIN3UPOBATh IOJYYEHHbIE B XOJE pELICHUS 3a/layd pe3ybTaTbl, KPUTUYECKH OIIEHMBAThb HX JOCTOBEPHOCTb, MPOTHO3MPOBATH
M3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIIECTBIIATH I€JIEHAIIPABJIEHHBIN MOMCK IIEPEHOCa CPEICTB U CIIOCOO0B NEHCTBUS B IPO(ECCHOHATIBHYIO CPENY;

YMETb NIEPEHOCUTH 3HAaHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEIATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, IPEIaraTh OPUTHHAIBHBIE TOAXO/IbI U PEIIECHHS, CTABUTH MPOOIEMBI U 33/1a4H, JOMYCKAIONINE albTepPHATHBHBIC
pelieHusl.

3) padora ¢ nnpopMmanmeii:
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OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HH(pOpMAINHU (TEKCTE Y4eOHOT0 TOCOOHSI, HAyYHO-TIOMYJISIPHOM JIUTEpaType, ONOIOTHIeCKUX
CIIOBApsAX W CIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B WHTEpHETE), aHAIM3UPOBaTh HWH(POPMALMIO PA3IMYHBIX BUIOB M (HopM
IPEICTABIICHUS, KPUTHYECKHU OLIEHUBATD €€ JIOCTOBEPHOCTH U HEMPOTHBOPEYMBOCTH;

dbopMyIUpOBaTh 3aPOCHl M MPUMEHSTh Pa3IMYHBIE METOJbI IPH TOUCKE M 0TOOpe OMOJIOTHYECKON MH(pOpMAIUU, HEOOXOTUMON IS
BBITIOJTHCHU A y‘Ie6HBIX 3a4a4,

pHOOpETaTh OIBIT HCIOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO
MCITOJIb30BAHUS PA3IMIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy MPEICTABICHHUS OHOIOrMYecKod HHQPOpMauuu (CXeMbl, TpapuKH, AUATPaAMMBI,
Ta0JINLbI, PUCYHKU U APYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KQUECTBE CPEACTBA IIPU paboTe ¢ OMOJOrHIecKOi MH(pOPMAIIHE: TPUMEHITh XUMUYECKHE, (PU3NIECKHE
¥ MaTeMaTHYECKHUE 3HAKW U CHMBOJIBI, (POPMYIIbI, aO0peBUATypy, HOMEHKIIATYPY, HCIIOJIL30BaTh U MPEOOPa3OBBIBATH 3HAKOBO-CUMBOJIMUECKUE
CpEICTBA HATJISIHOCTH;

BJIAJICTh HAaBBIKAMH PACMIO3HABAHMUS U 3aIIUTH HH(OpMAIiK, HHPOPMALMOHHON 0€30MacHOCTH JTMYHOCTH.

OBJ1ajieHNe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH JI€CTBHSIMH:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX cdepax KU3HU, aKTHBHO Y4aCTBOBATh B JUAJIOTE HIIM JUCKYCCHH IO CYIIECTBY OOCYXTaeMoOn
TEMBI (YMCHI/IC 3aaaBaTb BOINPOCHI, BBICKA3bIBATH CYXICHHA OTHOCHUTCIBHO BBIIIOJIHCHUA HpeHHaFaeMOﬁ 3aaa4yu, Y4YUTbIBAaTb HHTCPCCHI U
COTJIACOBAHHOCTH MO3MIIUI PYIMX YUACTHUKOB JMATIOTa MM IHCKYCCHH);

pacrno3HaBaTh HeBepOaTbHbIE CPEICTBA OOMICHNUS, TOHUMATh 3HAYEHUE COIMAIbHBIX 3HAKOB, MPEMOCHUTOK BOSHUKHOBEHHS KOH(PIUKTHBIX
CUTyallui, YMETh CMTr4aTh KOH(QIJIUKTHI U BECTU NIEPETOBOPHI;

BJIAACTh PA3JIUYHBIMU crrocobamu 06HIeHI/I$I u B3aPIMOI[eI>iCTBHfI, IMOHUMAaThb HaMCPCHHUA APYTUX HIOHeﬁ, MPOABJIATE YBAXUTCIIbBHOC
OTHOIIIEHUE K COOECETHUKY M B KOPPEKTHOH hopme hopMyTupoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUSI C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs AeSITeJIbHOCTD:

NOHMMATh W HCIIOJIb30BATh IMPEUMYLIECTBA KOMAaHIAHOW W WHIUBUAYAIbHOW pabOThl MPH pPEUIEHHH OHOJIOrMYecKOil MpoOieMbl,
000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHUS TPYIITOBBIX (JOPM B3aUMOJIEHCTBHUS MPH PEIICHHH yIeOHOM 3a1auH;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JEHCTBUI ¢ YIETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)KIO0T0 YiieHa KOJIIEKTHBA,
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MNPpUHHUMATh LCJIN COBMECTHOM ACATCIIBHOCTU, OPraHMU30BLIBATH U KOOPAWMHUPOBATDH I[CflCTBHSI no eé JOCTHOKCHUIO:. COCTABJIATH IIJIaH
JeMCcTBUH, paclipeienaTh PoJid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBAaTh KAYECTBO CBOET0 BKJIaJa U KaXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIMI pe3ysIbTaT 110 pa3padOTaHHbIM KPUTEPUSIM;

npeajiaratb HOBBIC IPOCKTLI, OLICHUBATh UACU C IO3ULIUHA HOBHU3HLBI, OPUTMHAJIIBHOCTH, HpaKTH‘ICCKOﬁ 3HAa4YUMOCTHU,

OCYHWCCTBJIATL IMMO3UTHUBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTyallHUAX, HNPOSABIIATL TBOPYCCTBO U B006pa)KeHI/Ie, OBITE
MHULMaTUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

HCIIOJIB30BaTh OMOJIOTHYECKHUE 3HAHUS JJIA BBISABIICHU S HpO6JIeM 1 UX pCIICHUA B )KU3HCHHBIX U yT-Ie6HI)IX CUTyaluAX;

BbIOMPATh HAa OCHOBE OMOJIOIMUECKUX 3HAHUH 1IeJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEWCTBUSAX U ITOCTYIIKAX O OTHOIIEHHUIO K )KUBON
IIPUPOJIE, CBOEMY 310POBBIO U 370POBbIO OKPYKAIOIINX;

CaMOCTOATCIIBHO OCYHICCTBIIATE TO3HABATCIbHYIO ACATCIIbHOCTD, BBISBIIATH HpO6JI€MI)I, CTaBUTh U (1)OpMy.]II/IpOBaTI> coOCTBEHHEIE 3aJa4un
B O6pa3OBaTeJII)HOI>'I ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAlUAX

CaMOCTOSITEJILHO COCTABJIATH IJIaH PeLeHHsI IPOOIeMbI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH U MPEANIOUTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX IPEIIOYTEHHUIH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 34 PELICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO IIMPOKOH SPYIMIUMM B Ppa3HBIX 00JAcTAX 3HAaHUM, MOCTOSHHO TMOBBIIATH CBOU
00pa30BaTeNbHbIN U KYIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJIaJICTh HaBbIKAMM M03HABATEIbHON pedIeKCHH Kak OCO3HAHUS COBEPIIAEMBbIX IEHCTBUI U MBICIUTENbHBIX MIPOIIECCOB, UX PE3yIbTATOB
Y OCHOBAHUM, UCIIOJIb30BaTh MPUEMBI pe(hJICKCUU /1JIsl OLIEHKH CUTYalllH, BEIOOpa BEPHOIO PELLIEHUS;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCHICHUA 110 UX CHUKCHUIO,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ce0s U IPYrux:

MMPpUHHUMATh 06651, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MNPUHHUMATb MOTHUBBI U apTYMCHTBI APYT'UX NPH aHAJIN3C PC3YJIbTATOB ACATCIIBHOCTH,
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IIpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeloBeKa.
HPEAMETHBIE PE3YJIbTATHI

[IpeamerHbie pe3yibTaThl OCBOCHUS COAepXaHUsA ydeOHoro mpeamera «buonorus» Ha yriayOJ€HHOM ypOBHE OpPHMEHTHPOBAHBI Ha
obecrnieueHre nMpouiIbHOTO 00ydeHus: 00yJaromuxcs ounonaoruu. OHM BKITIOYAOT: CHEUPUICSCKHE ISl OMOIOTHN HAYYHBIC 3HAHUS, YMCHUS U
CrocoObl JAeWCTBUN MO OCBOCHUIO, MHTEPIPETAlMM U MPEeoOpa3OBaHUIO 3HAHUN, BUIBI ACSITEILHOCTU IO IMOJYYEHUIO HOBBIX 3HAHUN U UX
NPUMEHEHUIO B Pa3jMYHbIX Y4YeOHBIX, a TaKKe€ B pealbHBIX >KU3HEHHBIX cUTyauusx. [IpeameTHble pe3yibTaThl MPeACTaBICHbI MO TrojlaM
U3Y4EHHUS.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 knacce 10IKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIH OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B POPMUPOBAHUYU €CTECTBEHHO-HAYYHON KaPTHUHBI
MUpa, B TO3HAHUH 3aKOHOB ITPUPO/IBI U PEIICHUH MTPOOJIEM PallMOHATEHOTO TIPUPOIOTIOIB30BaHUS, O BKIIAI€ POCCHICKUX U 3apYOEKHBIX YUEHBIX
B pa3BUTHE OMOJIOTHH;

BIIQJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHHI, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIONINE OMOJOTUYECKHE TEPMHUHBI U TOHATHUSL (PKU3HB,
KJIETKa, OpraHu3M, MeTaboIn3M, TOMEOCTa3, CaMOPETyJIsIus, CAMOBOCIIPOU3BEICHNE, HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE),
ouosornueckue Teopun (kierounas teopus T. IlIanna, M. [lnetinena, P. BupxoBa, xpoMmocomMHas Teopus HaciaeAcTBeHHOCTH T. MopraHa),
yuenus (H. Y. BaBunoBa — 0 neHTpax MHOTooOpas3usi U IPOUCXO0XKJIEHUS KYJIbTYPHBIX PAaCTEHUI), 3aKOHBI (€AMHO00pa3usi MOTOMKOB IIEPBOTO
IIOKOJICHUS, PpACIICIICHUS, YUCTOTHl TaMeT, He3aBUCHUMOro HacienoBaHus ['. MeHzaens, roMOJOrMY4ECKHX psIOB B HACIIEICTBEHHOU
u3menunBoctu H. V. BaBunosa), mpuHIMIIBI (KOMITJIEMEHTAPHOCTH );

BJIaJICHME OCHOBHBIMHM METOAAMU HAYYHOTO MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOIMYECKHX MCCIEOBAHUSAX KUBBIX OOBEKTOB (ONUCAHUE,
U3MepeHue, HaOI0IeHNE, SKCIIEPUMEHT);

YMEHHE BbIIEIATH CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPHOT U AYKAPUOT, OJJHOKJIETOUHBIX 1 MHOTOKJIETOYHBIX OPIraHU3MOB,
B TOM 4Hclie OaKTepuii, rpubOB, PaCTEeHU, KUBOTHBIX U YEJIOBEKa, CTPOSHHsI OPraHOB U CHUCTEM OPraHOB PACTEHUH, JKMBOTHBIX, YEIOBEKa,
IPOIIECCOB KHU3HEIEATEILHOCTH, IPOTEKAIOIIMX B OpraHM3Max pacTeHUH, )KUBOTHBIX U YeJIOBEKa, OMOJIOTMYECKUX MPOLIECCOB: 0OMEHA BEIECTB
(MeTabonu3M), peBpallleHusl JHEPTUH, OPOXKEHHUs, aBTOTPO(HOIO U reTepOTPOPHOrO TUIOB MUTAHUSA, POTOCHHTE3a U XEMOCHUHTE3a, MUTO34,
Meiio3a, raMeToreHe3a, YMOprUoreHesa, MoCTIMOPHOHAIBHOTO Pa3BUTHUS, PAa3MHOKEHUS, MHANBUIYAJIIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHCTBUS T'€HOB, FETEPO3UCca, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YyCTAaHABIMBATh B3aHMMOCBS3M MEXKAYy OpPraHOMJAMHU KIETKM M MX (QYHKIHSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeH W UuX
GYHKIUSME, MEXKY OpraHaMU U CUCTEMaMH OPTaHOB Y PACTEHUH, )KUBOTHBIX U YEJOBEKA U MX (DYHKIUSIMH, MEXKIY CUCTEMAMH OPTaHOB U UX
GYHKIHUSIME, MEX]Ty dTariaMu
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oOMeHa BeIlIeCTB, ATallaMH KJIETOUYHOTO IHMKJIA U )KU3HEHHBIX IIMKJIOB OPraHU3MOB, dTalaMi SMOPHOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U
dbenotunom, GeHOTHIIOM U (HhaKTOpaMHU Cpeabl OOUTAHHS;

YMEHHE BBISBIISITh OTIMYMTEIbHBIC TIPU3HAKH KUBBIX CUCTEM, B TOM UHCIIC PACTCHHIA, )KUBOTHBIX U YEIOBEKA,

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIIUE apTyMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJOTHIO M CHMBOJIMKY IS JOKa3aTeIbCTBAa POJCTBA
OpPraHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHE pelaTh OUOJOTMYECKHE 3aJlauM, BBIABIATH MPUYMHHO-CICICTBEHHBIE CBSI3U MEXIY HCCIEIYyeMbIMH OHOJIOTHYECKUMHU
MIPOLIECCAMHU U SIBIICHUSIMHU, JIeJIaTh BHIBOABI M MPOTHO3bI HA OCHOBAHUU TIOJTYYCHHBIX PE3YJIbTATOB;

YMCHHE BBIMOJHITH JIA0OpATOPHBIC WM TPAKTHYECKHUE pabOThI, COOMOIATh MpaBWwiIa Npu padoTe ¢ y4eOHBIM W JIA0OPATOPHBIM
o0opynoBaHueM;

YMEHHE BBIABUTaTh TMIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMHU, (POPMYIUPYS LI€Tb HCCIEAOBaHUSA, aHAIU3HPOBAThH
MOJTyYEHHBIC PE3YJIbTATHI U JICTIaTh BBIBOIBI;

YMEHHE Y4acTBOBATh B y4eOHO-HCCIIEIOBATEILCKON paboTe MO OMOJIOTHH, SKOJIOTUU M MEIUIMHE, IPOBOJUMON Ha 0a3e MIKOJIbHBIX
HAYYHBIX OOIIECTB, U MyOIMYHO MPEACTABIATH MOTYYCHHbBIE PE3YIbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHE OILICHUBATh ITUYECKHUE aCTMIEKThl COBPEMEHHBIX UCCIECAOBAHUN B 001acTH OUOIIOTMH U METUIIUHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE
OILIOIOTBOPEHUE, HAIIPABICHHOE U3MEHEHNE F'€HOMA U CO3/1aHU€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oynymiedl NpodeCCHOHATBHOM NEATEIHPHOCTH B 00JIacTH OWOJIOTHH, MEIAWIIVHEI,
OMOTEXHOJOTHH, BETEPUHAPHH, CEIBCKOTO X03sIICTBA, MUIIEBON MPOMBIIIIEHHOCTH, YIIyOIsITh MO3HABATEIbHBIM MHTEPEC, HAMIPABICHHBIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH mpodeccun U MPOJOJDKEHHE OHOJOTHYECKOro O0pa3oBaHMS B OpraHU3alUiX CPEIHETrO
MPOQECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

[TpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 11 knacce NOIKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B (HOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, B TTO3HAHUH 3aKOHOB MPUPOJIBI U PEIICHUU SKOJOTHYECKHX MPOOJIeM YeTOBeUeCTBa, a TAK)KE B PEUICHHH BOIPOCOB
palMoHATIBLHOTO TIPUPOIOTIOIB30BaHMs, U B (POPMHUPOBAHUM IIEHHOCTHOT'O OTHOIICHUS K TIPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIIAJE POCCUMUCKUX
1 3apyOEKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OMOJIOTUYECKHX 3HAHWUW, KOTOPAs BKIIOYAET OIpEAeTCHHUS W MOHMMaHHE CYITHOCTH OCHOBOTMOJAraroluX
OMOJOTUYECKNX TEPMUHOB M TOHATHN (BHI, SKOCHUCTeMa, Ouocdepa), Omomormyeckue Teopuu (dBomtonmoHHas Teopus Y. [lapsuHa,
CHHTETHUYECKas Teopust IBOIIIOINH ), yueHus (A. H. CeBeprioBa — o myTsx u HanpaBieHusX Botroruu, B.M. Bepuaackoro — o 6uocdepe), 3akoHbI
(reHeTH4ecKoro
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paBHoBecus k. Xapau u B. BaitnOepra, 3aposasimeBoro cxoactea K. M. bapa), npaBuna (muaumyma lO. JIubGuxa, skomoruyeckoun
MMpaMUIbI SHEPTHH ), TUIOTE3bI (runore3a «vupa PHK» V. ['unbepra);

YMEHHUE BJIAJeTh OCHOBHBIMU METOJAMU HAyYHOT'O MO3HAHMUS, UCTIOIb3YEMBIMU B OMOJIOTHMYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB U
IKOCHCTEM (OIMCaHKue, U3MEPEHHE, HAOII0IeHHE, SKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS M OILICHKH aHTPOIIOT€HHBIX M3MEHEHU B IPUPOJIE;

YMEHHE BBIJICIATH CYIIECTBEHHbIE NMPU3HAKHU: BUIOB, OMOTEOIEHO30B, SKOCUCTEM U Ouocdepbl, CTaOMIM3UPYIOIIETO, IBHKYILETO U
Pa3phIBAIOIIEr0 €CTECTBEHHOr0 0TOOpa, auIONaTPUYECKOro U CUMIATPUYECKOTO BUI000pa30BaHUS, BIUSHUS JABIKYILIHUX CHJI 3BOJIOLUU Ha
reHo(OH/] OMYJISIUH, TPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeJOBaHUs HAIIPABICHUN 3BOJIIOLINHU, KPYTOBOPOTa BEILIECTB U
[IOTOKA SHEPTUH B 3KOCHUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3H MEX]y IPOIECCAMH 3BOJIOLNH, TBUKYIIIMMH CHJIaMU aHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3InYHbIX
9KOCUCTEM U MPUCTIOCOOICHUSIMU K HUIM OPTaHU3MOB;

YMEHHUE BBISBIATH OTIMYUTEIbHBIC TPU3HAKU JKUBBIX CHUCTEM, IPUCIOCOOJIEHHOCTh BHJIOB K Cpele oOWTaHHs, aOMOTHYECKHX U
OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3€H OpPraHU3MOB B COOOINECTBAaX, AaHTPONOTCHHBIX H3MEHEHHMH B JKOCHCTEMaxX CBOEH
MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIIHUE APTYMEHTHI, OMOJIOTHUYECKYI0 TEPMHUHOJIOTHIO W CHMBOJIMKY JJISl OKA3aTelIbCTBA POACTBA
OpPraHU3MOB Pa3HBIX CUCTEMAaTUYECKUX I'PYII, B3aUMOCBSI3U OpPraHU3MOB U CPeJbl OOMTAaHUS, EJUHCTBA YEIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHUsI MHOT000pa3us BUAOB U DIKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IIPUPO/IbI U YEIIOBEUECTBA;

YMEHHE peliaTh OUONOTHYECKHE 3aJauyM, BBISBIATH MPUYUHHO-CIEJICTBEHHBIE CBSI3M MEXIY HCCIEIYeMbIMH OHOIOTHYECKUMHU
MPOLIECCAMHU U SIBJICHUSIMU, JEJIaTh BHIBOJbI U MPOTHO3bl HA OCHOBAHUH MOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHITH J1a0OpaTOpPHBIE M NpPaKTHYECKHUEe paboThl, COOMIOJaTh MpaBWwiia Mpu padboTe ¢ yd4eOHbIM M J1aOOpaTOPHBIM
000pyI0BaHUEM;

YMEHHE BBIABUTATh THIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBHBIMH CpeICTBaMHU, GOPMYIUPYs Ledb MCCIEAOBaHUS, aHAIU3UPOBATh
MOJIyYEHHBIE PE3YJIbTaThl U JI€JaTh BHIBOBI;

YMEHHME Y4acTBOBaTh B y4eOHO-MCCIIEOBATENbCKON paboTe Mo OMOJIOTHH, 3KOJOTUU M MEIUIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX
Hay4YHBIX OOIIECTB, U MyOIMYHO NMPEACTABIATH NOJIYyYEHHbIE PE3YyIbTaThl HA YYEHUUECKUX KOHPEPEeHIUsX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPHUH O MPOUCXOKICHUH KI3HU, YETIOBEKA U YETIOBEYECKUX Pac, O MPUUMHAX, TIOCIEICTBUSAX U CIIOCO0aX
MPeIOTBpAIeHHs TI100aIbHBIX U3MEHEHUH B bnocdepe;
yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpodecCHOHAIbHON ACSITEIPHOCTHA B 00IaCTH OMOJIOTHH, YKOJIOTHH,
MPUPOIONIOIB30BAHUS, METUIIMHBI, OMOTEXHOJIOIMH, ICUXOJIOTHH, BETEPUHAPUH, CETBCKOT0 X031 CTBA, MUILEBOI MPOMBIIIEHHOCTH,
yrayOsTh MO3HABATEIbHBIA HHTEPEC, HAMIPABJICHHbBIN Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH NPOGECCHH U MPOJOJIKEHHE OMOIOTHYECKOTO
00pa30BaHMs B OPraHU3alUIX CPETHETr0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHUs
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IV.TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO 4acos 3JIeKTp0HHbIe
No
: HaunmeHoBaHHe pa3esioB M TeM POrPaMMBbI Kontpo IpakTn (unpposbic)
n/m Bcero JbHbIE yecKue oOpa3oBare/bHbIE
padoThI padoThI pecypchbl
bub6nmoreka [IOK
! buonOrH KaK Hayka 1 https://m.edsoo.ru/7f41¢c292
bubmuoreka [{OK
2 X 2
HBbIE CHETENBL H HX HEYHEHHe https://m.edso00.ru/7f41c292
bubnunoreka LIOK
b 2 :
3 HOROTIL IIeTiEn 05 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
4 XUMHECKas OPraHKsAlA KTt 10 1 https://m.edso00.ru/7f41c292
bu6mmoreka IIOK
° CTpoeiie 1 YHKIIH KICTKH 8 2 https://m.edso0.ru/7f41¢c292
bu6nunorexa LIOK
6 OOMeH BelecTB U MpeBpalleHue YHEPTUH B KIIETKE 9 1 httos://m.edsoo.ru/7f416292
" bubnuoreka [{OK
1 .
7 Hacnencreennas nndopmarus u peanusaiys e€ B KIETKe 9 0.5 httos://m.edsoo.ru/7f416292
. bubnuoreka [{OK
8 HHSHEHHBIH T et 0 1 https://m.edso0.ru/7f41¢c292
bubnunorexa LIOK
9 C 17 15
TPOCHHE 1 PYHKIIT OPTaHi:MOE https://m.edso0.ru/7f41c292
10 Pa3MHoOkeHME U pa3BUTHE OPTaHU3MOB 8 1.5 Brbmrorexa [IOK
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['eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH bubnmnoreka HOK
11 2 0.5
OpraHu3MOB https://m.edsoo.ru/7f41c292
bu6nmoreka [IOK
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41c292
bu6nmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 1 https://m.edsoo.ru/7f41c292
bu6nmoreka [IOK
14 Penietiica wenosexa 3 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1 4 1
5 Cenexuus opraHu3MoB https://m.edso00.ru/7f41c292
bubnunoreka LIOK
1 b 4
6 MOTEXHOJIOTUS 1 CHHTETHYECKasi OMOJIOTUs https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
17 Pesepsiioe spens 1 https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne ni/m P Konrpoabnbie IIpakrunyeckue (upp )
NpoOrpamMmbl Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchl
1 3apokI€HUE U Pa3BUTHE IBOJIOLNOHHBIX 4 bubmuoreka [IOK
MIpEeACTaBICHUIN B OMOJIOTUH https://m.edsoo.ru/7f41cc74
N bubmuorexa [{OK
2 Mukpo3BoiIOIUs U €€ pe3yabTaThl 14 2 https://m.edsoo.ru/7fA1ecT4
3 Maxpo3BOTIOIHUS U €€ Pe3yIbTaThl 6 bubmmorexa [JOK

https://m.edsoo.ru/7f41cc74
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4 [Ipoucxoxaenre U pa3BUTHE )KU3HU HA 15 15 bubnmnoreka HOK
3emie ' https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yenoBeka — 10 1 bubnunoreka LIOK
AHTPONOTECHE3 https://m.edsoo.ru/7f41cc74
DKOJIOTHsl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpraHM3MOB U HaJOPTraHU3MEHHBIX 3 0.5 bubmorexa [JOK
p p . . ' https://m.edsoo.ru/7f41cc74
CHCTEM C OKpPYKArOIIen Cpe1oi
bubnunoreka LIOK
7 1.
Opraui3mbi it pesia OGHTaNHS o > https://m.edsoo.ru/7f41cc74
. bubnnorexa [JOK
8 SKOTIOTHS BUAOB U NOMy LA d 05 https://m.edsoo.ru/7f41cc74
9 DKOJIOrUs COOOIIECTB. DKOJIOTHUYSCKUE 12 05 bubnunoreka LIOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
10 b — 17100 6
Hocepa — rodankHas SKocHCTeMa https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
11 q 6
€JIOBEK M OKPYKAromias cpeia https://m.edsoo.ru/7f41cc74
12 PesepBHoe Bpems 8 brbmmorexa LTOK
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V.YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1.buosnorus, 10 xnacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; non penakiueii [laceunuka B.B., AkuronepHoe o011ecTBo
«M3narenbcTBO «lIpocBemenune»

2.buonorwus, 11 xknace/ Aradonora 1.b., Cuornazos B.M., O6GmiecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEpHOE
obmectBo «M3aatenbpcTBO «IIpocBenieHue

3.buonorus, 11 knacc/ bopoaun I[1.M., Jpmviur I'.M., Cabmuna O.B.; non penakuueit lllymuoro B.K., [Ipmmimmumna .M., AkiimonepHoe
obmectBo «M3marenscTBo «lIpocBemnienne»

METOJANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

Metonudeckue mocobus: 1/buonorus. O6mias 6uomnorus, 10 knace/ 3axapos B.b., MamonTtoB C.I'., Conun H.U., 3axaposa E.T.; mox penakiuei
3axaposa B.b., O0miecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «JIPODAY»; AkimonepHoe obmiectBo «M3aarenberBo «IIpocBenieHuey
2.buonorus. O6mas ouonorus, 11 kmacc/ 3axapos B.b., MamonTtoB C.I'., Connn H.W., 3axaposa E.T.; nox penakuueii 3axaposa B.b.,
OO611ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTBIO «[PODAY»; AxuimonepHoe oo1mecTBo «M3marensctBo «lIpocBemenne»

HMUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK https://m.edsoo.ru/7f41¢c292

K nmporpamme npeaycMOTpeHbl IPUIIOKEHHUS :
ITpunoxxenneNel :KanennapHo-reMaTndyeckoe Ii1aHUPOBAaHUE C TUCTOM KOPPEKTUPOBKHU
[Tpunoxxenne Ne 2 :D0OH]] OLIEHOYHBIX CPEJCTB
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