28 28.08.2023

MUWHWCTEPCTBO INPOCBEIIEHUSA POCCUMCKOM ®EJNEPAIINN
MunucTepcTBO 00pa3oBanus U Hayku Pecnyosmmku Tarapcran

HcnoaHuTENbHBII KOMUTET AJIbMETHEBCKOTI0 MYHUIMIIAJTBHOI'0 paﬁOHa H I'. AIbMETbEBCK

MBOY '"I'mmuaszus Nel um. P. ®axperauna’

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
[IIMO «EctecTBeHHbIE 3am. gupektopa no YBP Hupexktop MBOY "I'mmua3zus
HayKH» Nel um.P. ®axpernuna"
Baduna P.M.
Mune6aesa A.A. IIpotoxon Ne 14 ot «28» 08 Bamnynnuna @.3.
[Tporoxosn Nel ot «26» 2023 1. [Ipuka3 Ne 150-o071 ot «28»
082023 r. 08 2023r.
= -\
JOKYMEHT ITIOAIMMUCAH
DJIEKTPOHHOM IOITACHIO
CeptudukaT: TE3057C8DTET99B3F4D9CEQS581904168
Bnapeney: BanuynnwHa ®upysa 3aevToBHa
HenctevteneH ¢ 30.11.2022 ao 23.02.2024
N J
PABOYAS ITPOTPAMMA
(ID 2793343)

yueOHoro npeamera «buosiorusi. Yriy0JeHHbIH YPOBEHb

n1st oOydarommxest 10 —11 kmaccos

r. AabMeTbeBck 2023

[okyMeHT co3aaH B anekTpoHHow copme. Ne 28 ot 28.08.2023. NcnonHutens: BanuynnuHa @.3.
Ctpanuua 1 13 33. CtpaHuua cosgaHa: 15.11.2023 12:03

g SIEKTPOHHbIIA
¥ TATAPCTAH



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yue6HOMYy mpeamery "buonorusa" (mamee - OMOJOTHS) Ha YPOBHE CPEIHETO
obmiero oopa3oBanus pazpaboTana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit Pepepanuny, ®PI'OC COO, Konmenmuu mnpenogaBaHus y4eOHOTO
npenmMera «buonorusy» u OCHOBHBIX MOJOXKEHUH (enepanbHOi pabodeil mporpaMMbl BOCIIUTAHUS.

VYuebusiii npeamer «buonorusy yrayonéaHoro ypoBHs uzydeHust (10—11 kmaccel) siBisercs
OTHUM W3 KOMIIOHEHTOB IpeAMeTHOW obmacth «EcTecTBeHHO-HayuHbIe NpeaMeTsl». CoriacHo
nosioxeHussMm @I'OC COO npodunbHble yaeOHBIE MPEAMETHI, U3y4aeMble Ha YTiyOJEHHOM YPOBHE,
SABJISIFOTCS criocoOoMm  nuddepeHimanuu o0ydeHusT Ha ypOBHE CpEIHEro oOImero oOpa3oBaHUS M
NpU3BaHbl O00ECIIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHMM OOIIUM, CpPEeIHUM
npo¢eCCHOHATBLHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke BpeMst Ka)/Iblil U3 3TUX y4eOHBIX IPEIMETOB
JOJKEH ObITh OPUEHTHUPOBAH HAa MPUOPUTETHOE pelIeHHe O00pa3oBaTENbHBIX, BOCHUTATENBHBIX U
Pa3BUBAIOIIMX 33/1a4, CBSA3aHHBIX ¢ MpodopueHTaIell 00ydalomuxcs U CTUMYJIMPOBAaHUEM HHTEpeca
K KOHKPETHOH O0OJaCTH HAy4yHOTO 3HAHWS, CBSI3aHHOTO C OHOJIOTHMEH, MEIWIIMHOW, JKOJOTHEH,
IICUXOJIOTHEH, CHOPTOM WJIM BOEHHBIM JIETIOM.

[Iporpamma mo ydeOHOMy mpenmery "buomorusa" maér mpeacTaBlieHuWe O LEIH U 3aJadax
u3ydeHus yueOHoro mpeamera «buosjorus» Ha yriyon€HHOM YpOBHE, OMpeenseT 00s3aTerabHOoe
(MHBapuUaHTHOE) TNPEIMETHOE COJEp)KaHUEe, €ro CTPYKTYpUpOBaHHE II0 pa3jeiaM U TeMaw,
pacopeneleHre Mo Kiaccam, peKOMEHIYeT IOCJIE0BATEIbHOCTh M3YyYEHHUs] yu4eOHOro Marepualia c
y4€TOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JJIOTUKH y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobeHHOCTel 00yuaromuxcs. B mporpamme mo GMooruu peann3oBaH MPUHIUI IPEEMCTBEHHOCTH C
U3y4YCHHEM OHWOJIOTMM Ha ypPOBHE OCHOBHOTO oO0mmero oOpa3oBaHus, Ojaromaps dYemy
NPOCMATPHUBACTCSl  HANPABIEHHOCTh Ha IOCIEAYIOIIEe pa3BUTHE OWOJIOTMYECKUX  3HAHHHU,
OpUEHTUPOBAaHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, SKOJIOTHYECKOTO
MBILUICHUS, TIPEICTABICHUI O 3J0pOBOM 0Opa3e KM3HU, Ha BOCHUTAHHE OEpeKHOr0 OTHOLICHHS K
OKpy’Karolied npupoaHoi cpene. B mporpamme mo OMONOTMM Takke IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mpenmera «buonorus» B peamuzanuu TpeOoBanuiit ®PI'OC COO k mnIaHUPyEMbIM
JUYHOCTHBIM, METAlpeIMETHbIM M IpEeIMETHbIM pe3yiabTaTaM oOydeHus u B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOMN JESATENbHOCTH OOYYAIOUIMXCS MO0 OCBOCHUIO COJAEPKAHUS
Ouosornyeckoro oopazoBaHus Ha ypoBHE CpeHero oouiero oopa3oBaHusl.

VYueOnbiii npeamer «buonorus» Ha ypoBHE cpeqHero oOumiero oOpa3oBaHHUS 3aBeplIaeT
Ouosjoruueckoe 0Opa3oBaHME B IIKOJE M OPUEHTHUPOBAH HA paCIIMpPEHHE M YIriIyOJieHue 3HAHUMN
00yyaroImuxcst 0 )KUBOM MpHpoJIe, OCHOBAX MOJIEKYJISIPHON M KJIETOYHON OMOJIOTHH, SMOPUOJIOTHH U
OMOJIOTMU Pa3BUTHS], TEHETUKHU, CEJIEKIIMU, ONOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuyenue yuebHOro mnpeamera «buosorus» Ha YriiyOJ€HHOM YPOBHE OpPHUEHTHMPOBAHO Ha
MOJrOTOBKY OOyYarolUXcsl K MOCIEAYIOIEMY MOJy4YeHUI0 OMOJIOTHYecKOoro o0pa3oBaHMs B By3ax U
OpraHu3alsaX CpeAHero mpodeccuoHanbHOro obOpa3oBaHusi. OCHOBY €ro COJEpKaHUS COCTaBISET
cucreMa OMOJIOTMYECKMX 3HaHUH, MONYYEHHBIX MPU HU3YYEHHHM OOYYAIOUIMMMCS COOTBETCTBYIOIIMX
CUCTEMATUYECKUX pa3zesioB OMOJIOTUU Ha YPOBHE OCHOBHOTO o011ero oobpaszonanus, B 10—11 kiaccax
9TH 3HAHMS MOIYYaloT pa3BUTHE. Tak, pacIIMpeHbl U yriyOieHbl OMOIOrHYecKre 3HaHUs O PACTeHUSIX,
KUBOTHBIX, TIpubOax, OakTepusX, OpraHu3Me 4YeloBeKa, OOMMX 3aKOHOMEPHOCTSAX IKHU3HH,
JIOTIOJTHUTENIBHO BKJIIOUYEHBl OMOJIOTHYECKHE CBEIEHUS MPHUKIATHOIO M IOMCKOBOTO XapakTepa,
KOTOpBIE MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI AJIS MOCIeaAyIonero Beidopa npodeccuu. Bosmoxna
TaK)Ke€ HUHTEerpanus OWOJIOrMYeCKWX 3HAHUN C COOTBETCTBYIOLUIUMH 3HAHUSMHU, MOJYyYEHHBIMU
00y4JarIUMUCS IPU U3YICHUN (DU3UKHU, XUMUU, Teorpaduu 1 MaTEMATHKH.

CrpykTypa nporpaMmsl 1o yueo6HoMy npeamety "buonorusa" otpaxaer CHCTEMHO-YPOBHEBBIH U
SBOJIONMOHHBIA TOAXOABl K wu3ydeHHto Ouosornu. CoOTrjJacHO HM, H3YYarOTCsS CBOWCTBA |
3aKOHOMEPHOCTH, XapaKTepHbIE ISl KUBBIX CHCTEM pA3HOrO YPOBHS OpraHM3alliH, 3BOJIOLUU
OpPraHMYecKoro MHUpa Ha 3emyie, COXpaHEeHUs OMOJOTHMYECKOro pazHooOpasus ruiaHersl. Tak, B 10
KJIacce€ M3Yy4aroTCs OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOW OWOJIOTHH, 3MOPHOJIOTHH M OHOJIOTHU
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pa3BUTHSA, TEHETHUKU U CENEKUUU, OMOTEXHOJOTUH M CHUHTETUYECKOW OHOJIOTHH, aKTyalHu3upYIOTCS
3HaHMUS OOYYaromMXcsi Mo OOTaHWKE, 300JI0THH, aHaToMuu, (u3mojoruu uenoBeka. B 11 kmacce
M3YYal0TCS SBOIIOIIMOHHOE YUE€HHE, OCHOBBI DKOJIOTHH U yYeHHE 0 buocdepe.

YueOuplii npenmer  «buonorus» mOpuszBaH  00€CNEUUTh  OCBOEHHE  OO0YyYarOIIUMUCS
OMOJIOTUYECKUX TEOPUM M 3aKOHOB, WICH, MPUHIMUIIOB W MPaBWI, JISKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUA O CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KIIETKH,
OpraHW3Ma, TOMYJSAlUN, OHOIEHO3a, SKOCHUCTEMBI, O BBIJAIOMIMXCA HAYYHBIX JOCTHKCHHSIX,
COBPEMEHHBIX HCCIIEIOBAaHUSIX B OMOJIOrMM, MPHUKJIAAHBIX acleKTax OuoJoruyeckux 3HaHuid. Jls
pa3BUTHA U TOJJEpXKaHU UHTEepeca 00yJaroImUXcsl K OMOJIOrUM HAPSAAY CO 3HAUUTENbHBIM 00BEMOM
TEOPETUYECKOI0 MaTepuaja B COJACPKAHUU MPOTPaMMbl IO OHMOJIOTUU TPETyCMOTPEHO 3HAKOMCTBO C
UCTOPUEH CTAHOBJICHUS M Pa3BUTUS TOW WM MHOW 00JIacTH OWMOJIOTHH, BKJIAJOM OTCYECTBCHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEUIIUX OMOIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Llenp uzyyeHus ydeOHoro mnpenmera «buonorus» Ha yriyOlEHHOM YPOBHE — OBIIAJICHHE
00YYJaIOIMUMHUCS 3HAHMSIMA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHW3aIliyl KUBBIX CHUCTEM pPa3HOTO
paHra W TpUOOpETEeHHE YMEHWW WCIOJIB30BaTh O3TH 3HaHWS B (QOpPMHpOBAHMHM UHTEpeca K
onpenenéHHON obsacTu mpodhecCUOHATBHON IeATENIbHOCTH, CBSI3aHHOM ¢ OMONIOTHEH, WK K BhIOOpY
yueOHOT0 3aBeICHUS VIS TPOIOJIKEHHS OMOIOTUYECKOT0 00pa30BaHusl.

JlocTxkeHne Tenu wu3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriryOJ€HHOM YypOBHE
obecrieunBaeTCs PEIICHUEM CIISIYIOIINX 3a1ad:

OCBOEHHE OOYYaIOUIMMHUCS CHUCTEMbl OHOJOTHYECKHX 3HAHUI: 00 OCHOBHBIX OMOJOTHYECKHX
TEOpHUSAX, KOHLEMIUAX, TUIOTEe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U TMpaBUiaX, COCTaBISIOUINX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTUHY MHpPa; O CTPOSCHUH, MHOTOOOPa3uu M OCOOCHHOCTSX
OMOJIOTUYECKNX CHUCTeM (KJIeTKa, OpraHW3M, IOMyJsus, BUJI, OHOreorneHo3, Ouocdepa); o
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4aroluXcs ¢ METOAaMH IMO3HaHUsS XKHUBOW MPUPOJIBI: UCCIEN0BATENECKUMHU
METOJIaMU OUOJIOTMUYECKUX HAayK (MOJEKYISAPHOW U KIETOYHOW OHOJIOTHH, SMOPUOIIOTUN U OHUOJIOTUH
pPa3BHUTHS, TCHETUKHA W CEIICKIIMH, OWOTCXHOJIOTUM W CHUHTCTHYECKOW OWOJIOTHH, TMaJICOHTOJIOTHH,
9KOJIOTHH); METOJIaMU CaMOCTOSITEIIBHOTO MTPOBEICHUST OMOJIOTUIECKIX HCCIIeIOBaHM B Taboparopun
U B Iipupo/ie (HaOmroAeHne, N3MepeHne, IKCIIEPUMEHT, MOJISTUPOBAHHE);

OBJIaJIcHHUE OOYYaIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO HaxXOJUTh, AaHAIW3UPOBaTh U
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HWH(OPMAIIUIO; TOIH30BATHCS OWOJIOTHMYECKOW TEPMHHOJIOTHEH H
CUMBOJIMKOMW; yCTAaHABJIMBATh CBSI3b MEKIY Pa3BUTHEM OWOJIOTHH U COIHAILHO-DKOHOMUYCCKUMH H
HKOJIOTMYECKUMHU TMPOOJIeMaMU YEeIOBEYECTBA; OIEHMBATh TOCJIEICTBUS CBOEH MEATENBHOCTH IO
OTHONICHHIO K OKpYKalollel MPUPOAHON cpelie, COOCTBEHHOMY 3J0POBBIO U 3JI0POBBIO OKPYKAIOITUX
Jto7ieil; 000CHOBBIBaTh U COOMIOAATh Mephl MPO(UIAKTUKA MH(EKIMOHHBIX 3a00JeBaHUM, MpaBuiia
MOBEJICHUsI B TIPUpOJe U obecreueHus O€30MacHOCTH COOCTBEHHOW JKU3HEACATENIHPHOCTH B
YpEe3BBIYAHBIX CUTYALHUSIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepr30BaTh COBPEMEHHBIC
HAy4YHBIE OTKPHITHS B 00JIaCTH OHOJIOTHH;

pa3BUTHE Yy OOYYAIONIMXCS HMHTEIIEKTYAIbHBIX M TBOPUYECKMX CIIOCOOHOCTEH B TIpoliecce
3HAKOMCTBAa C BBIJIAIOIIUMUCSA OTKPBITUSIMH ¥ COBPEMEHHBIMH WCCIICJIOBAaHHSIMH B OWOJIOTHH,
pelmaeMbMi €10 TpobIeMamMu, METOMOJIOTHEH OHONOTHYECKOTO0 HCCIeNOBaHUs, MPOBEICHUS
OKCIIEPUMEHTAJbHBIX  WCCIENOBAaHUM,  pelieHdus  OMONOTHMYECKHUX  3a/Jad, MOJETUPOBaHUS
OMOJIOTHYECKIX 00BEKTOB H MPOIIECCOR;

BOCIIUTaHHE y OOYYAIOIIUXCS IIEHHOCTHOTO OTHOINCHWS K >KMBOW TPHUPOJE B IEJIOM U K
OTJIETbHBIM €€ 00BEKTaM M SIBICHUSM; (OPMHUPOBAHUE IKOIOTHUECKOM, T€HETHUYECKONH TPAaMOTHOCTH,
o011e#l KyabTyphl TOBEICHUS B IPUPO/IC; MHTETPAIIUN €CTeCTBEHHO-HAYYHbIX 3HAHUN;

npuodpeTeHrue O00yYaroIUMUCA KOMIETEHTHOCTH B PAlMOHAIBHOM IMPUPOAOIOJIB30BAHUN
(cobmroneHue TpaBuil TMOBEICHUSI B TIPUPOJAC, OXPaHBl BUIIOB, IKOCUCTEM, OHOC(hEphI), COXpaHCHUH
COOCTBEHHOTO 37I0POBBSI U 3JIOPOBbS OKPYXKAIOUMX JOJeH (coOmoneHuss Mep NpodUIaKTHKU
3a0o0sieBaHul, oOecreueHne O€30MacHOCTH JKU3HENESTEIbHOCTH B YPE3BBIYAMHBIX CHTYAIHSIX
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MPUPOTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIB30BaHHUS OMOJOTHYECKMX 3HAHUU M
YMEHHH B ITIOBCEHEBHOW KU3HU,

CO3MaHME yCIOBUH I  OCO3HAHHOTO  BBIOOpa  OOYYArOMIMMHCS  WHIUBUIYaTbHOU
00pa3oBaTeNbHOW  TPAGKTOPHUHM,  CIOCOOCTBYIOIIECH  MOCHenyomeMy  npodecCHOHATLHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUHU C MHINBUyaIbHBIMA HHTEPECAMHU U TIOTPEOHOCTSIMU PETHOHA.

OO01ee 9KMCIIO YacoB, OTBEJCHHBIX HA M3yUeHUE OMOJOTUH Ha YIIIyOJEHHOM YPOBHE CPEIHEro
obmiero oopazoBanus, cocrabisieT 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Hegento), B 11 kimacce —
102 gaca (3 gaca B HeZEIIIO).

OT6op opraHM3alMOHHBIX (OPM, METOJOB U CPEICTB OOYUYEHHUsS OMOJOTUU OCYIIECTBIISIETCS C
yu€ToM crenu(puKd ero coAepKaHWs ¥ HAMPAaBICHHOCTH Ha MPOJOHKCHHE OMOJIOTHYECKOrO
00pa3oBaHUs B OPTaHU3AIMIX CPETHETO MPOPECCHOHATHHOTO U BBICIIETO O0Pa30BaHMSL.

OO0s3aTeNIbHBIM  YCIIOBHEM TIpH  OOY4YeHUM OHOJIOTMH Ha YriayOJ€HHOM YPOBHE SIBIISACTCS
MIPOBE/ICHUE JTAOOPATOPHBIX M MpaKTHUeCKuX padoT. Taxxke ydacTue oOydaroImuXcs B BBITOJHECHUH
MPOEKTHBIX M Y4eOHO-HCCIIEeIOBATEILCKUX PAa0OT, TeMaTHKa KOTOPBIX OIMpPEACSeTCS] YYUTElIeM Ha
OCHOBE UMEIONINXCS MAaTEPUATHLHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHM.
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COJAEPKAHUE OBYYEHUA
10 KUIACC

CopneprxkaHue NMporpaMmbl, BBIIEIEHHOE KYpPCUBOM, HE BXOIUT B IPOBEPKY I'OCYAAPCTBEHHOM
utorosou arrectanuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass Ouoiorus — KOMIUIEKCHas Hayka. Kparkas uctopus pa3BUTHS OHOJIOTHU.
buonorundeckne Hayku U u3ydaemble UMU 1poOsieMbl. OyHIaMeHTalIbHbIE, IPUKIIAAHbBIE U TIOUCKOBBIE
Hay4HbIE UCCIICZIOBAaHUS B OMOJIOTHH.

3HavyeHne OMOJOTHHM B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
[Tpodeccun, cBszanHble ¢ OMooruel. 3HayeHue OMOJIOrMH B IPAKTUYECKOH AEATeNbHOCTH YellOBeKa:
MEUIIHE, CEIbCKOM X03SMCTBE, TPOMBILIUIEHHOCTH, OXPaHe MPUPOJIBI.

JleMoOHCTpaLuu

[Toptpetsr: Apucrorens, Teodppact, K. Jlunnent, XK. b. Jlamapk, Y. Hapsun, Y. Iapseii, I'.
Mennens, B. . Bepnanckuii, . I1. I1aBnos, . U. Meunukos, H. . BaBunos, H. B. Tumodeen-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubt 1 cxembl: «CBsI3b OMOIOTUH ¢ APYTUMH HayKaMny, «CrcreMa OMOJOTHUECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JXKuBple cuctembl Kak npeaMeT u3ydeHus Ouosioruu. CBOICTBa >KHMBBIX CHUCTEM: €IUHCTBO
XMMHUYECKOI'O COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOKHOCTh M YHOPSIOYEHHOCTh CTPYKTYPBHI,
OTKpPBITOCTh, CaMOOPraHU3allks, CaMOBOCIPOU3BEACHUE, Pa3ApPaXUMOCTh, HW3MEHUYUBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHu3aluM  JKMBBIX  CHCTEM:  MOJEKYJSpPHBIM,  KJIETOYHBIH, TKaHEBBIH,
OpraHU3MEHHBIN, NOMYJSAIMOHHO-BUAOBOM, 3KOCHUCTEMHBIH (OMOreoLeHOTHYECKUii), OHOC(hepHBIN.
[Tponeccel, mpoucxosiiye B KHUBbIX cucTeMax. OCHOBHbIE MpH3HAKH XKuBOro. JKusHp kak (opma
cyliecTBoBaHMs Matepuu. Hayku, u3yuaromye KuBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alluu.

N3yuenue >kuBBIX cucTeM. Mertoasl Ouonornueckod Hayku. HaOmrogeHue, u3MepeHue,
DKCIIEPUMEHT, cUCTeMaTHu3alnus, MeraaHanu3. [loHdaTne o 3aBUCHMON M HE3aBUCHUMON NEPEMEHHOM.
[TnanupoBanue skcnepumenta. [loctanoBka u mpoBepka rumnote3. HyneBas runoresa. IlonsaTtue
BbIOODKHM U €€ nocToBepHOCTh. Pa3dbpoc B Ouosormyeckux AaHHbIX. OLEHKAa JIOCTOBEPHOCTHU
MOJIyUEHHBIX  pe3ynbTaToB. [IpuuMHBI HCKaKeHMsI pe3yabTaToB dKcrnepuMmeHTa. [lonsTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuupl n cxembl: «OCHOBHbIE NMPU3HAKK KU3HMY», «buonoruueckue cucreMbl», «CBoicTBa
KUBOM MaTtepumn», «Y poBHU OpraHU3alMU )KUBOH NpUpOIbD», «CTpoeHHE )KUBOTHON KIIeTKW», « TkaHu
KHUBOTHBIX», «CHCTEMBl OpPraHOB 4YEJIOBEUECKOro opraHumsmay, «buoreonenos», «buochepay,
«MeTo1bl U3yUeHUs )KUBOW IPUPOJIBI».

O6GopynoBanue: mabopaTopHOe O0OpYAOBaHHE JUIsl TPOBEACHHUS HAOIIOJICHUN, HW3MEPEHHH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «crnonb3oBaHUe pa3IUYHbIX METOIOB IIPU U3YUYEHUHU KHUBBIX CHCTEM.

Tema 3. buosnorns Kjierku

Knetka — cTpyKTypHO-QYHKIIMOHANbHAS €IMHUIA KUBOTO. McTopHst OTKpbITHS KIeTKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxo). OcHoBHbIE
MI0JIO’KEHUSI COBPEMEHHOM KJIIETOUHOM TEOPHUH.

Metoapl  MOJEKYISpPHOH W KJIETOYHOM OHOJOTMH: MHMKpPOCKOIUS, Xpomarorpadus,
anexTpodopes, METOJ  MEYEHBIX aTOMOB, nuddepeHrantbHoe eHTpUuyrupoBaHue,
KyJbTUBUPOBAaHUE KIETOK. H3yuenue ukcuposanHnvix Kiemox. DIEKTPOHHAs MHUKPOCKOIMMS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

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

Tabmuub! 1 cxembl: «CBETOBOI MUKPOCKOI, «DIEKTPOHHBIM MUKpPOCKOM, «cTopus pa3BuTHs
METO0B MUKPOCKOITUM.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpPENnapaTbl pPacTUTEIbHBIX, JKHBOTHBIX U
OakTepUaIbHBIX KIETOK.

IIpakTnyeckass padora «/3ydeHne MeETOJOB KJIETOYHOH Ouonoruu (Xxpomartorpadus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHYECKUH COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHKPO3JeMEHThl. Boxa u e€ ponb kak
pacTBOPUTEIIA, PEarcHTa, y4aCcTHE B CTPYKTYpUPOBAHUM KIIETKH, TEIUIOPEryJsAlvU. MuHepaibHbIe
BEIIIECTBA KJIETKH, UX OMOJIornuecKas poib. Posib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buonornueckue mnonumepbl. benku. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi mosekyinbl. [lepBuunast cTpykrypa Oenka, MenTUAHAs CBS3b.
Bropuunas, TpeTruHas, yeTBepTHUHAs CTPYKTYphl. [enarypamus. CoiictBa 6enkoB. Knaccugukanus
OenkoB. bruosornueckue GyHKIUN OSIKOB. /Ipuonsl.

VYrneBoasl. MoHOcaxapuabl, AMcCaxapubl, OJUrocaxapuibl U monucaxapuisl. OOmwMiA miaH
CTpOeHHS U (PU3UKO-XUMUYECKHE CBOMCTBA YIiIeBOA0B. buonornueckue GyHKIUN yrIeBOOB.

Jlunuper. T'uapodmibHO-ruApOodoOHEIe cBolicTBa. Kinaccudukanus nmnuaos. Tpuriarmepumsl,
dochomunuabl, BockH, cTepounabl. buonormueckue ¢GyHKuuM JunuaoB. OOmme  CBOWCTBa
OMOJIOTHYECKIX MEMOpaH — TeKy4eCTh, CIOCOOHOCTh K CAaMO3aMbIKaHUIO, TONYIIPOHHUIIAEMOCTb.

Hyxnennoseie xucnorel. JJHK u PHK. Ctpoenue HyxienHoBbIX KucioT. Hykineoruusl.
[Mpunmun  komruiementapaoctu. llpaBuno Yapradhda. Crpykrypa JAHK — ngBoiinHas crupans.
Mecronaxoxaenune u ononorndeckune pynkuuu JHK. Bugsr PHK. @ynkunn PHK B kietke.

Crpoenue Monekynbsl AT®. Makpospruueckue cBsizu B Mojekyine AT®. buonornueckue
by AT®. BoccraHOBIEHHBIE  MEPEHOCYMKH, HMX  (YHKIUU B KieTke. /[pyeue
nykneozuompugocgamor (HT®). CexenupoBanue AHK. Memoowv: cenomuxu, mpanckpunmomuxu,
NPOMeOMUKU.

CrpykrypHast Ouosnorusi: OuoxuMHuueckne M OHO(pU3MUECKHE WCCIEA0BaHUsA COCTaBa W
IPOCTPAHCTBEHHOU CTPYKTYphl OHMOMOJeKy. Moodenupoganue cmpykmypol u QYHKYuil OUOMONIEKYL U
ux xomniexcos. KomnviomepHulll ousaiin U OpeanuyecKuti cunmes OUOMONEKYI U UX HeNnpUpoOHbIX
ananoz2oe.

JleMoOHCTpaL U

[Toprpetsr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, ®. Canrep, C.
IIpy3unep.

Huarpammsbl: «PacrpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOW NIpUpoJie», «Pacnpenenenue
XUMUYECKHX DJIEMEHTOB B )KMBOW IPUPOJIE».

Tabmuup! u cxemsl: «Ileproanyeckast TabIUIA XUMUYECKHX AJIEMEHTOBY, «CTpOEHHE MOJIEKYJIBI
BOJIbI», «BelmiecTBa B cocTaBe opranu3mMoBy, «CTpoeHHe MOoJIeKyIbl Oenkay, «CTpyKTypbl OelKoBOM
MoJIeKyNb», «CTpoeHue MOJIeKYNl YIieBoAoB», «CTpoeHHe MOJIEeKya JIUMUI0BY», «HykienHoBbie
KUCTOThIY, «CTpoeHue Mosiekyinsl ATD».

Ob6opynoBanue: XUMHUYecKas 1ocyia 1 000pyioBaHHe.

JlaGopaTopHnas padora «OOHapyxeHHE OEJIKOB C OMOIIbIO KAUECTBEHHBIX PEaKIUil».

Jlaboparopnasi padora «lccremoBaHue HYKJIEWHOBBIX KHCJIOT, BBIICICHHBIX U3 KJIETOK
Pa3INYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumbl KJIETOK: JyKapuoTHdeckas W Hpokapuotudeckas. CTpyKTypHO-(YHKIHOHAJIbHBIE
00pa3oBaHMs KIJIETKH.

CtpoeHune mpokapuoTHUecKoi kieTku. Kierounas cteHka Oakrtepwii u apxeil. OcoOeHHOCTH
CTPOCHUS TeTepoTpOPHON U aBTOTPO(PHON MPOKAPUOTUYECKHX KIETOK. MEeCTo M pojib MPOKapHUOT B
OMOIICHO3aX.
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Ctpoenne W (PyHKIIMOHHUPOBAHHWE JyKapHOTHUECKOW KieTku. Ilmasmarmueckas memOpaHa
(mma3manemma). CTpykTypa  IUIa3MaTudecko  memOpanbl.  TpaHcmopT — BemiecTB — uepes
IUIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHBIA  (quddysus, obneru€énnas auddysus), aKTHUBHBIN
(MepBUYHBINA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponumaemoct MeMOpaHbl. Pabota HaTpuii-
KaJIMEeBOr0 Hacoca. DHAOLUMTO3: MUHOLUUTO3, haronuTto3. Jk3ounTto3. Kierounas crenka. CTpykTypa u
(YHKLINU KIETOYHOW CTEHKH PaCTEHHA, TPHOOB.

Huronnazma. [{uto3onb. Lurockener. JIBuxeHue 1uTomiasMbel. OpraHouibl  KJIETKU.
OpnoMeMOpaHHbIe OpraHoubl KieTKu: sHaominazMatudeckas cetb (OIIC), ammapar [ombmxu,
JM30COMBI, UX CTpoeHue U GyHKIMU. B3auMOCBsA3b 0JHOMEMOPAHHBIX OPraHOUI0B KiieTKku. CTpoeHue
TPaHyYISIPHOTO PeTUKynyMa. Mexanusm nanpaenenus deikog ¢ JIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
Cunte3 KIEeTOYHBIX MeMOpaH. [mankuii (arpaHyJsIpHBIA) SHAOIUIA3MATUYECKUNH PETHKYIYM.
CekperopHas ¢ynkuus anmapara [ompmxu. Moougukayus 6Genkos 6 annapame [ oavodxcu.
Copmuposka 6enxos 6 annapame I onvoxcu. TpancnopT BellecTB B KileTke. Bakyonu pacTuTeabHbIX
kietok. Kiterounslii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHoMJbl  KJIETKU: MMTOXOHAPUHM, IUIacCTUlbl.  [Ipoucxoowcoenue
mumoxonopuii u niacmuo. Cumbuoeenes (K.C. Mepescrxosckuii, JI. Mapeynuc). Ctpoenue u GpyHkuuu
MUTOXOHJIpHM ¥ T1uiacTuia. [lepBuuHble, BTOPUYHBIE U CIOXKHBIC IIACTUIIBI (POTOCHHTE3UPYIOLIUX
AYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannsie opranonis! kiaetku CtpoeHue u GyHKINN HEMEMOpPaHHBIX OPTaHOMIOB KIICTKH.
PuGocomsl. Ilpomescymounvie ¢uramenmol. MUKpoduIaMeHThl. AKMuHo8ble MUKPODUIAMEHNDL.
MpliieuHbIe KIETKU. AKMUHOBble KOMHOHEHMbl HeMbluleuHblX Kiemok. MukpoTpyOouku. KinetouHsiii
ueHTp. CTpoeHue u JABMKEHUE KTYTUKOB U pecHUYEK. MUKpOTpyOOUKM LMTOIUIa3Mbl. LleHTpuoib.
benxu, accoyuuposannvie c mukpogunamenmamu u muxkpompybouxamu. Momopmvie benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapUOIUIa3Ma, SIPBIIIKH, X CTpoeHHe U QyHKIUU. S 1epHbIi
OenkoBbIii  MaTpukc. [IpocTpaHCTBEHHOE pACHONOKEHHE XpOMOCOM B HHTEpha3HOM  sIpe.
Dyxpomamun u cemepoxpomamun. belnku XpoMaTuHa — TUCTOHBL. JJuHamuxa sdepHou 00010uKU &
mumose. HAoepuulil mpancnopm.

Knerounsle BkitoueHusi. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (pacTHUTENbHOM,
KUBOTHOMU, TpUOHON).

JleMoHCTpanuu

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

Tabmuupl u cxembl: «CTpoeHHE SYyKapUOTHUECKON KIeTKn», «CTpoeHue *KUBOTHOM KIIETKU»,
«CTpoeHne  pacTurenbHOW  KieTku», «CTpoeHne  muTOXOHApUM», <«apo», «CrpoeHune
IIPOKAPUOTUYECKOU KIIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpPOIpPENapaThl pacTUTENbHBIX, KUBOTHBIX KJIETOK,
MUKpoTpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabopaTopHasi padora «l3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jlaboparopnasi paGora «/ccremoBanue TIUIa3MoiiM3a M JCIUIa3MOJIM3a B PACTUTEIBHBIX
KJIETKax.

IIpakTuyeckas padora «/3yueHue ABMKEHUS HUTOIIA3MbI B PACTUTENIbHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NpeBpallieHue JHEPTUH B KJIeTKe

AcCUMWISIIIUS W JTUCCUMIIIALIMS — JBE CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa BEIIECTB:
aBTOTPOQHBIA U TeTepoTpodHbI. YyacTue Kuciaopona B OOMEHHBIX Mpoleccax. JHepreTu4ecKkoe
oOecrieyenne kieTku: mnpeBpameHne ATD B oOMeHHBIX mporeccax. DepMEeHTATHUBHBIH XapakTep
peakuuii KJIeTOYHOro Mmerabonusma. PepMeHTHI, X CTPOCHUE, CBOMCTBA M MEXaHHU3M JIEHCTBHUS.
Kodepmentsl. Otnuunst pepMEeHTOB OT HEOPTaHUYECKUX KaTalu3aTopoB. benku-akTHBaTOphI U OENKH-
UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX pEaKIUi OT pa3IuyHbIX (PaKTOPOB.

IlepBUYHBII CHHTE3 OpPraHWYECKUX BEIIECTB B KieTke. POTOCUHTE3. AHOKCUSEHHbIU U
oxcuzennbvlll pomocunmes y baxmepuii. Ceemocobuparowue nueMeHmsl U RUSMeHmovl PeakyuoHHO20
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yenmpa. Ponb xynoporiactoB B mpouecce porocunteza. CBeroBas U TeMHOBas (aszbl. PomoovixaHue,
Cs., Cs. u CAM-munvr hpomocunmesa. [lpogykTuBHOCT (hoTOCHHTE3a. BriusiHue pa3nuyHbIX (akTopoB
Ha CKOpOCTh (hoTocuHTE3a. 3HAaUeHue (PoTOCHUHTE3A.

XeMmocunrte3. Pa3zHooOpaszue OpraHu3MOB-XEeMOCHHTETHKOB: HHUTPUGUIUpYIOIIHE OaKTepuH,
xKene300aKkTepun, cepobdaKTepun, BOJIOPOAHbIE OaKTepuu. 3HaUeHHE XeMOCUHTE3a.

AnaspoOHble opranu3mbl. Buasl Opoxkenus. [IpogykTel OpoXeHHMS M WX HCIOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTraHU3MBbI KaK 00BEKTH OMOTEXHOJIOTUH M BO30YAUTENN OOJIE3HEH.

AspobHBIE OpraHu3Mbl. JTarnbl 3HepreTuyeckoro oomena. [loaroroBurenbHelil sTan. ['nmukonus
— OECKHCIOPOIHOE paCHICIICHUE TITFOKO3bI.

buonoruueckoe okucieHUE, WIM KIETOYHOE JAbIXaHWE. Poiab MHMTOXOHApPUN B Ipoleccax
Oouonornyeckoro okucienus. Luknnueckue peaknun. OxucnutensHoe dochopunupoBanue. IHepeus
Membpannoco  epaouenma  npomouos. Cumwmez AT®D: paboma npomonnoiu ATD-cunmasvl.
[IpeumymecTBa a’poOHOTO IyTH OOMEHa BEHIECTB Iepel aHadpoOHBIM. D(PGHEKTUBHOCTH
HHEPTreTHYECKOro 0OMeHa.

JleMoOHCTpaL U

[Hoptpetsr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmumer u  cxeMbl: «®DoOTOCUHTE3», «JHEpPreTudeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHME Ui MPUTOTOBIEHUS TMOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnas padora «lI3yueHne KaTalIWTHYECKOW AaKTUBHOCTH (PEPMEHTOB (Ha MpHUMEpe
aMUJIa3bl WIK KaTanas3bl)y».

JlabopaTopnasi padora «/3yueHue pepMEHTATUBHOTO pACIICIUICHUs MEPOKCUIA BOAOPOJA B
PACTUTENBHBIX U )KUBOTHBIX KIJIETKAXY.

JlaGopatopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacinencrBeHHast uHpopMauus U peajm3anus eé B KIeTKe

Peakuun MarpuuHOoro cuHres3a. [IpUHIMI KOMIIJIEMEHTAPHOCTH B pEAKUUAX MaTPUYHOIO
cuHTe3a. Peanusanus HaciaenCcTBeHHON uHQpopMmaruu. ['eHeTHYeckwii KOJ, €ro CBOMCTBA.
Tpanckpunumsa — wmarpuunblii cuHTe3 PHK. IIpuHUuMIBI TpaHCKpHUIIIMKM: KOMIUIEMEHTAPHOCTD,
aHTUNapaIEIbHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemxke.
Hexooupyrowue PHK.

Tpancnsanus u e€ sramel. Yuactue TpaHcnopTtHeix PHK B Ouocunreze Oenka. VYcnoBus
O6uocunTe3a 6enka. Koguposanue aMuHokuciot. Ponabs pubocom B OuocuHTe3e Oenka.

Coepemennvie npedcmaenenus o cmpoenuu 2enog. OpraHusalysi T€HOMa Yy HpPOKapuoT U
9YKapHoOT. Perynsius akTUBHOCTH T€HOB y mpokapuoT. I'unoresa onepona (P. XKakob, XK. Mano).
MonexynapHvle mexaHusmvl IKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynsayuu pabomoi
2enog. Perymsius oOMeHHBIX npolieccoB B KieTke. Kierounslii romeocTas.

Bupycbl — HeknerouHble (GOpMbI KM3HM U OOJMraTHele mapa3uTbl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, Oakrepuodaron. JKusnennvii yuxn JHK-codeporcawux eupycos,
PHK-cooeporcawux supycos, baxmepuogazos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanus uenoBeka, »kMBOTHBIX, pactenuil. CIINI, COVID-19, couuanbHbie 1
MEJUITMHCKUE TTPOOTIEMBI.

buoungpopmamuxa: ummezpayus u ananuz ooavuwiux maccugos («bigdatay») cmpykmypuwix
buonocuueckux Ooanmvix. Hanomexnonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemvie QyHKyuu
benxos. Cnocobvl 0ocmasku 1eKapcma.

JleMoHCTpauMu

[Toptpetsr: H. K. Konbios, /. 1. IBanoBckuii.

Tabmuiel 1 cxeMbl: «buocuaTe3 6enkay, «I eHeTndeckuii Koay, «Bupycey, «bakrepuodarmy.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 28 ot 28.08.2023. UcnonHutens: BanuwynnvHa ¢.3. 0 AIEKTPOHHbINA
CrpaHuua 8 n3 33. CtpaHnua cosgaHa: 15.11.2023 12:03 =¥ TATAPCTAH



IpakTnyeckas padora «Co31aHne MOJICIIH BUPYCAy.

Tema 8. ’/KuzHeHHBbIH UK KIETKH

Knerounsnii nuki, ero mepuoasl u perymsnus. Matepdasza u muto3. OcoOEHHOCTH MPOIIECCOB,
nporekaomux B uHTepdaze. IloaroroBka  kietku K  jgeneHuro.  IIpecuHTeTHueckuit
(TOCTMUTOTUYECKHIT), CHHTETHYECKHMM U MOCTCUHTETHYECKHH (MPEMUTOTUYECKUI) MEpUOJbI
uHTEpQa3bl.

Marpuunsiii cunte3 JIHK — permukanys. [Ipunnune! pernmukanuu JITHK: KOMIUIEMEHTapHOCTS,
MOJIYKOHCEPBATUBHBIA CUHTE3, aHTUNapauiedbHOCTh. MexanusMm pemukanun JIHK. Xpomocowmsr.
Crpoenue xpoMocoM. Tenomepbl U Tenomepaza. XPOMOCOMHBIH Ha0Op KIETKH — KapHOTHIL.
JunionIHbIN ¥ TarIONAHBIA Ha0Opbl XpoMocoM. ['oMosoruuHbie XpoMOcoMbl. [10J10BbIe XpOMOCOMBI.

Henenne knetku — muto3. CTaguu MUTO3a M MPOUCXOASIINE B HUX Ipouecchl. TUmsl MuTO3a.
Kapuokunes u nutokunes. buomornueckoe 3HaueHHE MUTO3A.

Perymsmnus mutoTudeckoro nukia kietku. [Iporpammupyemas kiierouHasi TuOenb — arornTo3s.

Knerounoe sapo, XpomMocoMmbl, (DYHKIIMOHAJIbHAS TE€HOMUKA. Mexanuzmuvl npoaughepayuu,
ougpepenyuposxu, cmapenus u euderu xnemox. «lL{ugpposas xnemka» — OuouHgopmamuyeckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmuner u cxembl: <«KH3HEHHBIM MHKJI KICTKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpOmIpenaparsl: «MHUTO03 B KJIETKaX KOpeIKa JTyKay.

Jlaboparopnasi padora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTax.

Jlaboparopnasi pa6ora «Habmronenue MuTo3a B KJI€TKax KOHYMKA KOpeIKa JyKa (Ha TOTOBBIX

MUKpOIIpenaparax)».
Tema 9. Ctpoenne u GpyHKIMH OPraHU3MOB
buonornueckoe pa3zHooOpasue OpraHU3MOB. OIHOKJIETOUHEIE, KOJIOHHAJIbHbIE,

MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEACSITEIbHOCTH OJTHOKJIETOUHBIX OpraHn3MoB. bakrepuu, apxen,
OJIHOKJIETOYHbIE TPUOBI, OHOKIJIETOYHBIE BOAOPOCIH, JpyTrue NpoTUCThl. KoloHNaIbHbIE OPTaHU3MBI.

B3auMoCBA3b 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHM, OpraHbl U CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacteHuil. TuUnbl pacTUTENBbHBIX TKaHei: oOpa3oBaTesbHasi, MOKPOBHAsA, MPOBOJISAIIAS,
OCHOBHas, MexaHuudeckas. OCOOEHHOCTH CTpoeHHus, (PyHKUMN U pacroJio’KeHUs TKaHEeW B opraHax
pacTeHUN.

TkaHU XKMBOTHBIX M 4e€JOBEKAa. TWIBI KUBOTHBIX TKAHEW: SMUTEIMANIbHAS, COCNMHUTEIbHAS,
MbllIeyHass, HepBHas. OcoOeHHOCTH CTpoeHHus, (PYHKUMH U pacHoJOKEHUs TKaHel B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHbIE M T€HEPATHBHBIE OpraHbl pacTeHUi. OpraHel U CHCTEMBI OpPIaHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIUU OpraHOB U CUCTEM OPIaHOB.

Omopa tena opranusmoB. Kapkac pacrenwmii. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHBII1 1 BHyTpeHHHI cKeneT. CTpOEHUE U THUIIBI COEAMHEHU ST KOCTEM.

JIBikeHne opraHu3MoB. [[BH)KeHUE OIHOKJIETOUHBIX OpPraHU3MOB: aMEOOMIHOE, JKTYTHKOBOE,
pecHu4yHOE. JIBUJKEHHME  MHOTOKJIETOYHBIX PAaCTEHHMW: TpONM3MBI M  HACTUH. JIBUXKECHHE
MHOTOKJIETOYHBIX KMBOTHBIX U 4YeJOBEKa: MbllleyHast cuctema. Peduexc. CkeneTHble MBIIIIBI U UX
pabora.

IIuranue opraHu3moB. llorsiomeHue BOABI, YIVIEKMCIOIO ra3a U MUHEPAIbHBIX BEILECTB
pacteHussMU. IIutaHue *XKMBOTHBIX. BHYTpUIIONOCTHOE ¥ BHYTPUKIETOUYHOE nuuieBapeHue. [Iuranue
MIO3BOHOYHBIX JKMBOTHBIX. OTHENbl NHINEBAPUTEIBHOTO TpakTa. [IWmeBapUTeIbHBIE JKENE3BI.
[TnmeBapuTenbHas CHCTEMA YETI0BEKa.

Jpixanue opraHu3MoB. Jlpixanue pacteHuid. Jlpixanue >kuBOTHBIX. Juddysus rasos uepes
noBepxHOCcTh KieTku. Koxknoe npixanuwe. JlpixarenpbHas mnoBepxHocTh. JKabGepHoe W J€royHoe
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IpIXaHue. J[pIXaHue NMO3BOHOYHBIX >XKMBOTHBIX M YEJIOBEKA. DBOJIIOLUOHHOE YCIOXKHEHHE CTPOCHUS
JETKUX MTO3BOHOYHBIX KUBOTHBIX. JIpIXaTeabHasl CUCTEMA YeI0BeKa. MeXaHU3M BEHTW LMY JIETKUX Y
OTHI ¥ MIIEKOTIUTAIOMUX. Perynsius npixanus. JlprxatenbHbie 00bEMBI.

TpaHcnopT BEIECTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOPT BEILECTB Yy
KUBOTHBIX. KpoBeHOCHas cucreMa u €€ opranel. KpoBeHOCHas cucTeMa MO3BOHOYHBIX XKMBOTHBIX U
yenoBeka. Cepie, KpPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOpamieHus. DBOJIIOIHOHHBIE
YCIIOKHEHUSI CTPOCHHS KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX XHBOTHBIX. Pabora cepama u eé
peryJsnus.

Boinenenne y opranusmoB. Beigenenwe 'y pacreHuil.  BbimeneHue y  KHUBOTHBIX.
CoxparutensHbie Bakyonu. Opransl BelesneHus. OuibTpanus, CeKpenus 1 00paTHOE BCaChIBAHUE KaK
MeXaHU3Mbl pabOThl OpraHoB BbLieieHUA. CBS3b MOJOCTH Tela ¢ KPOBEHOCHOH M BBIACTUTEIHHOMN
CUCTEMAaMH. BplgeneHne y TI03BOHOYHBIX JKMBOTHBIX U uyenoBeka. [louku. CrpoeHume n
¢dyHkunoHupoBanue HeppoHa. O6pazoBaHHE MOYH Y YEJIOBEKa.

3amuTa y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil U LUCTHI
IpocTeHIuX. 3almTa y MHOIMOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencTBa nacCuBHON U XMMHYECKOM
3amuThl. OUTOHIUBL.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IIPOM3BOJHBIE. 3allMTa OPraHU3Ma OT
Oonesneit. IMmmyHHas cuctema yenoBeka. KieTouHblii U TyMopanbHbIE UMMYHHUTET. BpoXaEHHBIN U
IpPUOOPETEHHBIA crenupuUIeckuii UMMYHHUTET. Teopusi KiIOHalbHO-celeKTUBHOro mMMmyHurera (II.
Opmux, ®. M. bepner, C. ToneraBa). BocnanurtenbHble OTBETHl OpraHu3MoB. Poib BpoOKIEHHOTO
UMMYHHUTETA B pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTs U perynsnus y Opranu3MoB. PasapaknMoCTe y OJHOKIJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMocCTs U peryisiiys y pacTeHuil. POCTOBBIE BEIECTBA U UX 3HAYCHUE.

HepBHas cucrema u peduiekTopHas peryssius y KUBOTHbIX. HepBHas cucrema u e€ OTIelnbl.
OBOJIIOLMOHHOE YCIIO)KHEHUE CTPOCHMSI HEPBHOW CHCTEMBI Yy KMBOTHBIX. OTAEIBl TOJIOBHOTO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaextopHas ayra. besycioBHbie U yCIOBHBIE pedIIeKChI.

I'ymMopasibHass perymsqus WM OHIAOKPMHHAas CHCTEMa JKMBOTHBIX M 4enoBeka. JKeessl
SHJOKPUHHOM CHUCTEMBI U UX F'OPMOHBI. /[elicTBHEe TOPMOHOB. B3anMOCBA3b HEPBHOM M SHJIOKPUHHOMN
cucreM. [‘unoranamo-runodusapHas cucrema.

JleMoHCTpan U

IToptper: U. I1. ITaBnoB.

Tabmuupl u  cxembl: «OTHOKJIETOYHBIE BOJOPOCIHY», «MHOTOKIETOYHBIE BOJIOPOCTNY,
«bakrepun», «IIpocreiimmuey, «Opranel IBETKOBBIX pacTeHUN», «CHCTEMBI OPraHOB ITO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu pacreHuil», «KOpHEBBIE CHUCTEMBI»,
«Ctpoenne crebmns», «CTpoeHHE JIMCTOBOM MIIACTUHKNY, «TKaHU KUBOTHBIX», «CKEJEeT YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHass cucrema», «HepBHas
cucrema», «Koxa», «Mpbleunas cucremay, «BolaenurenbHas cucreMa», « OHAOKPUHHAS CHCTEMay,
«Ctpoenne Mplmp», «MMmMmyHuteT», «KumeuHononocTHele», «(CXeMma TNHUTaHUA PaCTEHHI,
«KpoBeHOCHBIE CHUCTEMBI MO3BOHOYHBIX XUBOTHBIX», «CTpoeHue ruipsl», «CTpoeHHE IUIaHApUN»,
«BHyTpeHHee cTpoeHHe JT0KIeBOro uepBs», «HepBHas cuctema poidy», «HepBHas cuctema JISITyIKn»,
«HepBHas cucrema npecMbikaromuxcs», «HepBras cucrema nruny, «HepBHasg —cucrema
MIIeKONUTaOIMX», «HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIIpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH HACEKOMBIX, HUIJIOKOXHUX, KUBBIE
HK3EMIUIAPHl KOMHATHBIX PACTeHUH, repOapuu pacTeHMH pa3HBIX OT/AENOB, BIaKHBIE NpernapaThl
KUBOTHBIX, CKEJETbl MO3BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX IKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue Ul AEMOHCTpPALMM MOYBEHHOIO M BO3JYIIHOTO NMUTAaHUS PACTEHHH, pacIleIUIeHUs
KpaxMayia u O€lIKOB MOojA JeiicTBUeM (EpMEHTOB, O0OpYJOBaHUE IJs JEMOHCTPALMU OIBITOB I10
U3MEPECHUIO JKU3HEHHOM EMKOCTHU JIETKUX, MEXAaHU3Ma JIbIXATEJIbHBIX ABUKCHUN, MOJEIHA T'OJIOBHOIO
MO3ra Pa3JIN4HbIX )KUBOTHBIX.
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JlaGoparopHas padora «/3yyeHue TkaHell pacTEHUI.

JlabopaTopnasi pabora «l/3y4ueHue TkaHel KUBOTHBIX».

JlabopaTopnasi paGora «l3y4yeHne opraHoB IIBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHNU3MOB

@opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrosnoe (BKJIOYash BEreTaTMBHOE) W MOJIOBOE. Bubl
0ecIo0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. IlonoBsle kieTku, win ramersl. Meio3. Craguu Mmenosa. IloBenenune
XpomMocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbIC Mei03a U MOJIOBOTO mpoiiecca. Meito3 u
€ro MeCTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pazputue. ['ameroreHes y kuBOTHBIX. [lomoBeie xene3bl. OOpa3oBaHue u
pa3BUTHE NIOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHUE MONOBBIX KIETOK.

OmnogoTBOopeHre W SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. (CNOCOOBI OMIIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WMHauBUayalbHOE DPa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpUONIOTHS — HayKa O Ppa3BUTUHU
opranusMoB. Mopgozcenez — oona u3 enasuvix npobrem smopuonoeuu. Konyenyua mopghocenos u
Mmooenu mopghozeneza. Ctaauu >MOpUOreHe3a )KMBOTHBIX (Ha mpuMepe JArymkn). Ipodnenue. Tumsl
npobnenus. [Jemepmunuposanunoe u HedepmMuHupogaruoe opoobaenue. bracmyna, munvr Onacmyn.
OcoOeHHOCTH APOOIICHUS MIICKOTIUTAIOMINX. 3apO/IBIIIEBHIC TUCTKH (TaCTPyJISIHs ). 3aKiIaika OPraHOB
U TKaHEeHd W3 3apoJbIIIEBBIX JMCTKOB. B3auMHOe BIMSHME YacTel pa3BUBAIOILErOCS 3apojbllla
(oMOpuOHaNbHAS UHAYKLNA). 3aKiajKa IJIaHa CTPOCHHS KUBOTHOTO KaK Pe3ylbTaT UEPAPXUUECKUX
B3aMMOJICHCTBHI reHOB. BrnusiHue Ha SMOpHUOHAIEHOE Pa3BUTHE PA3IMUYHBIX (PAKTOPOB OKpYKaroIen
CpEJBbl.

Poct u pa3Burue xuBoTHbIX. [locTamMOpuoHanbHblil nepuon. Ilpsimoe n Hempsimoe pa3BUTHE.
PasButne ¢ metamopdo3oM y 6€Cri03BOHOUYHBIX U MTO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
IPSIMOTO U HEMPSIMOTO PA3BUTHUSI, UX PACIIPOCTPAHEHHE B MPUpPOJIe. TUIIBI pOCTa )KUBOTHBIX. DaKTOPbI
PEryIAlUUd POCTa KUBOTHBIX U 4esnoBeka. CTaguu MOCTAIMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX H
yenoBeka. [leproabl oHToreHesa yenoneka. CTapeHue U cMEpTh Kak OMOJIOTMYECKUE MPOIIECCHI.

Pa3smHoxenue u pasButue pacteHuil. 'ametrodpur u cnopodur. Meiio3 B KU3HEHHOM IMKIE
pacrenuil. O6pazoBaHue crop B mporecce Meifoza. ['amerorenes y pacrenuil. OmniaoqoTBOpeHHe U
pa3BUTHE PACTUTENBHBIX OpPraHu3MoB. /[IBOiHOE OIJIOJOTBOPEHHE Yy LBETKOBBIX PACTCHHI.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI PETyJIsLUN OHTOT€HE3a Y PACTEHUH U dKUBOTHBIX.

JleMoHCTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXKEHHE», «THIBI OECcrosioro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHAb», «Pa3MHOXeHHE 3BIIICHbD), «PazMHOXeHue TuapbDy, «Meio3y,
«Xpomocombl», «l'amerorenes», «CTpoeHME SAWLEKIETKH U cnepMaro3onna», «OCHOBHBIE CTaauu
oHTOreHe3a», «IIpsimoe u Henpsimoe pa3BuTHe», «Pa3BuTHe Malickoro xyka», «Pa3sutrue capanun,
«Pa3BuTne nArymkun», «J/{BoiiHOE OIIOJAOTBOpEHHE Yy I[BETKOBBIX pacTeHui», «CTpoeHHe ceMsH
OJHOJOJBHBIX W JIBYIOJBHBIX pPacTeHUil», «KH3HEHHBI IUKJI MOPCKON KamycThbl», «KW3HEHHBIN
LUK MXay», « KU3HEHHBIA LUK MANOPOTHUKAY, « KU3HEHHBIN LIMKI COCHBI».

Ob6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIpPENapaThl SIMIEKICTOK M CIepMaTo30H]I0B,
Mojienb «L{uKI pa3BUTHS JATYLIKNY.

JlaGoparopnass  pabGora  «/3yyeHue CTpPO€HUS  TOJIOBBIX  KJIETOK Ha  TOTOBBIX
MUKpOIpenaparaxy.

IIpakTuyeckass padora «BbIsiBIEHHEe TPU3HAKOB CXOJCTBA 3apOJblllield MO3BOHOUYHBIX
KUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIMX PACTCHHIN».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH H HI3MEHYMBOCTH OPraHN3MOB
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Hcropusi cTaHOBIIEHUS W Pa3BUTHS T€HETUKH Kak Hayku. Paboter . Mennens, I'. ne ®pusa, T.
Moprana. Ponp oTeuecTBeHHbIX Y4€HBIX B pa3BuTuM reHeTuku. Paborsr H. K. Kombnoma, H. W.
BasunoBa, A. H. Benosepckoro, I'. JI. Kapmeuenko, 0. A. ®dumunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHUS U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI, aJUIEIbHBIE T€HBI,
aJlbTEPHATUBHBIC MPU3HAKH, JOMHHAHTHBIA M PELIECCHBHBIN MPU3HAK, TOMO3UIOTa, T'E€TEPO3UTOTa,
qucTas JIMHUS, TUOpUIbL, TeHoTHI, ¢eHoTurl. OCHOBHBIE METOJbI TCHETUKH: THOPUIO0TOTHYCCKHIA,
LHUTOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKUM.

JdemoHCcTpauMu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
Bbenosepckuii, I'. 1. Kaprieuenko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKpEIBaHU.

JladopaTropnasi padora «/Ipo3oduia kak 00bEKT TCHETHUCCKUX UCCIIEIOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpenuBanue. IlepBeiii 3akoH MeHaenss — 3aKOH eIUHO0Opasusi THOPHIOB
nepBoro mnokosieHus. [lpaBuno nomuHupoBanus. BTopoil 3akoH MeHnzens — 3aKOH paclIerIeHUs
npu3HakoB. LluTonornueckre OCHOBBI MOHOTHOPUHOTO CKpeliBaHus. [ umore3a 4iucTOThl raMerT.

AHanusupyrouiee ckpemuBanue. [IpomexyTouHblii xapakTtep HacienoBaHus. PaciiernseHue
MIPU3HAKOB TIPU HETIOJTHOM JIOMUHHUPOBAHUH.

Jurubpunnoe ckpeuiuBanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBHCHMOIO HACJIETOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CuennenHoe HacienoBaHue mnpusHakoB. Paborel T. Moprana. CuernsieHHOe HaciedOBaHUE
I€HOB, HAapYIICHHE CLEIUICHNUS MEX 1y FreHaMu. XpOMOCOMHas TEOpUsl HaCIE€ICTBEHHOCTH.

'enetnka mosa. XpPOMOCOMHBI MEXAaHM3M ONpPENETICHUs IMoJa. AYTOCOMBI M IOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHbI U TeTeporaMeTHbIi NoJI. I'eHeTnueckast CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIIJIEHHBIX € TTOJIOM.

I'enotunn kak 1enocTtHas cucrema. Ilneorponuss — MHOKECTBEHHOE JIEWCTBUE TI€Ha.
MHoXecTBeHHbIN ajuienu3M. B3anMoseiicTBue HeasenbHbIX reHoB. KoMmieMeHTapHOCTh. DnHcTas.
IHonumepus.

I'eHeTHYeCKUIT  KOHTPOJb PAa3BUTHS  pPAaCTEHUH, JKUBOTHBIX M 4YEJIOBEKa, a TaKke
(U3HOIOrMYECKUX MPOLECCOB, MOBEAEHUS W KOTHUTUBHBIX (PyHKUIMHA. ['eHeTHueckne MexaHU3MBI
CUMOMOTeHE3a, MEXAaHHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3uT» M «XO3IUH — MHKPOOHOMY.
['eneTHuecKkue acreKThl KOHTPOJIS U U3MEHEHHs HACIEeICTBEHHON MH(OPMaIMK B IOKOJIEHUAX KJIETOK
Y OPTaHHU3MOB.

JleMoOHCTpaL U

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuubl u cxembl: «llepBblif M BTOpoi 3akoHBl Menaens», «Tperuil 3akoH Menzaemns»,
«AHanmuzupymwollee ckpemuBaHue», «Hemnonnoe nomuHupoBaHue», «ClLENIeHHOE Hacled0BaHNE
NpU3HAKOB y aApo3oduibl», «l'eHetnka mona», «Kapuotun uenoBeka», «Kapuotumn apo3oQuiib»,
«Kapuotun ntunb», «MHOKECTBEHHBIN AJIIETU3M», «B3anMo1eiicTBHE T€HOBY.

Ob6opynoBanue: MOAETb JIsi JEMOHCTpPAIlMM 3aKOHOB €IMHOOOpaszusi THOPHIIOB MEPBOTO
MIOKOJIEHUS M PpACUICIUIEHUs TPU3HAKOB, MOJENb JUId JAEMOHCTPAallUd 3aKOHAa HE3aBHUCHUMOIO
HACJIEJI0BAHUS IPU3HAKOB, MOJENb s JEMOHCTPALMU CLEIJIEHHOTO HAaCJIEJIOBAHMS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/[pozodumna.

IIpakTnyeckass padora «V3ydyeHue pe3yiIbTaTOB MOHOTHOPUIHOTO CKpEIIMBAHUS Yy
JPO30(QHITBD».

IIpakTnyeckas padora «/3ydeHue pe3yabTaToB AUTHOPUIHOTO CKPELIUBAHUS Y APO30(UIBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH
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B3auMmopeiictBue rTeHoTHNa W cpenbl npu  GopmupoBaHuH (peHotuma. 3MeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE TPU3HAKU. BUIbI ”3MEHUNMBOCTHU: HEHACIIECTBEHHAS U
HACJICACTBCHHAS.

MoaudukanoHHas HW3MEHYUBOCTh. Ponb cpenbl B (OpPMHUPOBAHMHM MOJIU(DHKAITMOHHOM
n3MeHunBoCcTH. Hopma peaknuu npusHaka. BapuwanvoHHBI psag W BapuanuoHHas KpuBas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enotunuueckas W3MEHUYMBOCTL. (CBONMCTBA TI'€HOTHUIIMYECKOM  H3MEHYMBOCTH. BUIBI
TEHOTHITMYECKON M3MEHYNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KoMmOuHaTuBHAsT W3MEHYMBOCTh. MeEHO3 W TIOJIOBOM TMPOIECC — OCHOBa KOMOWHATHBHOM
U3MEHUYUBOCTH. POJb KOMOWMHATUBHONW M3MEHUMBOCTH B CO3JaHUM T€HETUYECKOTO pa3sHOOOpasus B
npeaenax OJHOro BUJA.

MyTauuoHHass H3MEHYMBOCTh. Bwuabl MyTaiuid: TeHHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHbIE M UWHIAYLUUMPOBAHHBIE MyTallMU. SIAepHbIE W [UTOIUIA3MATHYECKHE MYTallHH.
Comaruueckue U MmoJioBble MyTaluu. [IpuunHbl BOSHUKHOBEHUSI MyTaluii. MyTareHsl U X BIHMSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO IMpoIlecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacieacTBeHHoM n3MenunBocty (H.W. BaBuioB). BHesiepHas H3MEHYMBOCTh M HACJICICTBEHHOCTb.

Onuecenemuxa u 3INUSEHOMUKA, POIb INUSEHEMUYEeCKUX (HaKkmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JleMoOHCTpaL U

[Toptpetsi: I'. ne ®pus, B. Moranucen, H. 1. BaBuinos.

Tabmumpl u  cxeMbl: «Buabpl u3MeHUMBOCTH», «MOJU(PUKAIMOHHAS H3MEHYUBOCTbY,
«KoMmOnHaTUBHAsST W3MEHYMBOCTH», «Meio3y, «OrmmomorBopeHuey, «l eHeTmueckne 3a0o0sieBaHUs
yesoBeKay, «Buael myranuii».

O6opynoBanue: KHBble M TepOapHble SK3EMIUSIphl KOMHATHBIX pPAaCTEHUM, PHUCYHKHU
(potorpadun) >KMBOTHBIX C PAa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pa6ora «VccienoBanue 3akoOHOMEpHOCTEH MOIU(PUKAITMOHHON N3MEHYUBOCTH.
ITocTpoeHre BapualMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIPENapaTax)».

Tema 14. I'eHeTnKAa Yesl0BEKA

Kapuorun uenoBeka. MexayHapo/iHas mporpamma HCCII€IOBaHUsS T€HOMa 4esloBeka. MeTozsl
M3Yy4YEHUsS] TEHETUKH YeJIOBEeKA: TeHEATIOTHYECKU, OJTM3HEIIOBBIN, IUTOTCHETUUECKUH, TTOMYISIIHOHHO-
CTAaTHUCTHYCCKHIA, MOJIEKYJIIPHO-T€HETUYECKU . CoBpeMeHHOe OonpeaeeHne FeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHME, TE€HOTUIIMpPOBaHUE, B TOM uucie ¢ nomombio [IIP-ananusa.
HacnenctBennsie 3a0oseBaHus yenoBeka. [ eHHbIE M XpOMOCOMHBIE OOJE3HU 4YenoBeKka. bonesHu c
HACJIEJICTBEHHOUN MPEIpacioyioKEeHHOCThIO. 3HAUCHHE MEJIUIIMHCKON T€HETHKU B MPEJIOTBpAICHUU U
JIEYCHUN TEHETHYECKUX 3a00JieBaHUN 4YesloBeKa. MEIUKO-TeHETHYECKOE KOHCYJIbTHPOBAHHUE.
CtBos0BBIE KIETKU. [IOHATHE «T€HETUUYECKOTO Tpy3a». DTHUECKHUE acTIeKThl UCCIEeIOBAaHUI B 00JIacTH
peAaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (axTOpbl TMOBBIIICHHOW YYBCTBUTEIHHOCTH 4YeENOBEKa K (U3UYECKOMY H
XHMHYECKOMY 3arpsi3HEHHIO OKpY>Karolle cpenbl. ['eHeTnueckass mpeapacinoioKeHHOCTh YeIOBEKa K
ITaTOJIOTHSIM.

JleMoHCTpan U

Tabmumpr u cxembl: «Kapuwotun demoBekay, «MeTOAbl W3Y4YEHUS TEHETHKU YEIIOBEKa,
«"ereTnyeckue 3a00I€BaHUS YCTTOBEKaY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOM.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanus u cenekuus. 3apoKIeHUe ceeKInu 1 qomectukanuu. Yuenne H. U. BaBunosa
o IlenTpax MpOMCXOXIEHUS W MHOTOOOpasws KyJIbTYpHBIX pacTeHUH. Poiib cenmekmuu B CO3JaHUU
COPTOB pacTeHUW M MOpoJ >KUBOTHBIX. CopT, MOpoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacyiencTBeHHOU n3MeHunBoctu H. V. BaBuiiosa, ero 3HaueHue A7l CENEKIIMOHHON paboThlI.
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Metoapl CeneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOpP: MAacCOBBIM W WHIWBHIYaTbHBIN.
Ortanbl KOMOWHAIIMOHHOW cenekuuu. VcmbiTanue mnpou3BoauTeneii mo moroMcTBy. Otbop mO
TEHOTHUITY C TIOMOINBIO OLIEHKH (EHOTUIIA MOTOMCTBAa U OTOOp IO TEHOTHUIY C MOMOIIBI0 aHATN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJI CEJICKIIMOHHON paOoThl. PamuannoHHbIN 1 XUMUYECKUN
MyTareHe3 Kak UCTOYHUK MYTalWid Y KYJIBTYPHBIX (OpM opraHu3moB. VcIoyib30BaHHE T€HOMHOTO
penakTupoBaHus U MeToJI0B pekoMOumHaHTHBIX JIHK 1s momydeHuss MCXOAHOro marepuana st
CEJIEKLIUH.

[Tonyuenue nonurion1oB. BHyTpuBuaoBas rubpuanzanus. bauzkopoacTBEeHHOE CKpelBaHue,
Wi uHOpuAWHT. HepoJacTBEeHHOE CKpelMBaHWE, WIH ayTOPUAMHT. ['eTepo3uc U ero MpUYUHBL
Hcnonw3oBanue rerepo3uca B ceneknuu. OtrnanénHas rubOpuamsanms. [Ipeomonenue Oecromus
MEXBHUI0BBIX THOPUAOB. JIOCTHIKEHUS CENEKIINHN PACTCHUN U )KUBOTHBIX. «3e1éHaAs pesontoyusy.

CoxpaHeHue U U3yYEHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U MX AUKUX POAUYEH
JUISL CO3/IaHMSI HOBBIX COPTOB U THOPHUJIOB CEJIbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcam CelbCKOX03AUCMBEHHBIX U NPOMbBICIO8bIX ICUBOMHBIX 8 YETIAX
VAYUULeHUSL CYUYeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, JIUHUL U KPOCCO8, 8 MOM YUCLe C NpUMEHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUL, NEePedo8blX UOell U NEPCREeKMUBHBIX MEXHOLO2UIL.

JleMoOHCTpaLun

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. II. JIykesanenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl U cxeMbl: «LIeHTpbI MPOMCXOXIEHUS M MHOTO0Opa3usi KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHONW H3MEHUYMBOCTHY», «METOABl CEIIEKIIUN»,
«OTtnanénnas rudpuanzanus», «Mytarenes.

Jlaboparopnasi pabora «lI3yuyeHue COpPTOB KyJbTYPHBIX PACTEHHM M MOPOJ JTOMAaUIHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUN PACTCHHII.

IIpakTuyeckas padora «[IpuBuBKa pacTeHHII».

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHKEHHUS CEJEKIMM PACTEHWH W IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TMJIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBI YYacTOK, B TEIUIMYHOE
X03SICTBO, B 1a0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJIOTHA M CHHTETHYECKAsI OUOJIOTHA

O6”I)CKTI>I, HCIIOJIB3YEMBIC B 6I/IOT€XHOJ'IOFI/II/I, — KJICTOYHBIC HW TKAHCBBIC KYJIbTYPHI,
MHUKPOOPTaHNU3MbI, UX XapPaAKTCPUCTUKA. Tpa,[[I/II_II/IOHHaH OMOTEXHOJIOT S XH66OHC‘{CHI/IC, MMOJIYYCHHC
KHUCJIOMOJIOYHBIX IMPOAYKTOB, BHUHOACIUC. MI/IKpO6I/IOJ'IOl"I/I"IeCKI/II71 CHHTC3. OOBEeKTHI

MUKpoOunosiornyeckux TexHosaoruil. [IpousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Coznianue TeXHOJOTMM M MHCTPYMEHTOB 1LI€JICHANpPaBICHHOITO U3MEHEHUS! U KOHCTPYUPOBaHUS
T€HOMOB C LIEJIbI0 IOJIy4EHHUs] OPTaHU3MOB M UX KOMIIOHEHTOB, COACPIKALUX HE BCTPEYAIOLIUECS B
npupojie OMOCUHTETHYECKHUE ITYTH.

Kierounas wHxeHepus. Meroasl KyJIbTypbl KIETOK M TKAaHEW pPACTEHHMM M JKUBOTHBIX.
KpuobGanku. Comartuueckass rubpuauzanus W coMmaThyeckuil smOpuoreHes. Mcmonb3oBaHue
raliOuI0B B CEJIEKLUU pacTeHuu. [lonyuenue MOHOKIOHANbHbIX aHmumen. Hcnoavzoeanue
MOHOKNIOHANbHBIX U  NOAUKIOHANbHLIX aHmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOPEHHE.
PekoHCTpyKIIMsI SIMIEKIIETOK M KJIOHMPOBAHME JKMBOTHBIX. METOJ TpaHCIUIAHTALMM SIAEP KIIETOK.
Texnonozuu 0300p06IeHUs, KYIbMUBUPOBAHUSA U  MUKDOKIOHANbHO20 — PASMHONCEHUS.
CeNbCKOXO3AUCHEEHHBIX KYTbMYP.

XpoMocOoMHass U TIeHHas MHKeHepus. VCKycCTBEHHBIN CHHTE3 TI'€Ha U KOHCTPYMPOBAHHE
pekomOunanTHbIX JIHK. Coszodanue mpanceennvix opeanuszmos. JIOCTHIKEHUS € TEPCHEKTHUBBI
XPOMOCOMHOM ¥ TEHHON MHXEHEPHUH. DKOJIOTHISCKUE U ITHIYECKUE TTPOOIEMbl TCHHOW MH)KEHEPHH.

Menuuunckue OuotexHonoruu. Iloctrenomuas nudposas meaunuua. IIIP-nuarnocruka.
MeTa0oJI0MHBIN aHAJIN3, TeHOIICHTPUUECKUI aHAIN3 MPOTeoMa YeJIOBEKa Ui OLIEHKU COCTOSHUS €ro
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310poBbs. Vcroib30BaHWE CTBOJIOBBIX KJIIETOK. TapreTHas Tepamus paka. 3D-OmoummHkeHepus s
pa3paboTku (HyHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUICKCHBIX TKaHEU
COUCTAaHWEM TEXHOJIOTHI TpPEXMEPHOTO OWONpUHTHHTa u ckadoNauHTa AN pelieHus 3ajad
[IEPCOHAIN3UPOBAHHON METULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C LEJIbl0 o0ecreueHuss KOMOWHHUPOBAHHOM 3alllUThl OT
B0o30yauteneii OPBU, ycraHOBiIeHHE MOJEKYISPHBIX MeXaHU3MOB (QyHKunonupoBanus PHK-
COJIepKAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMS YEIOBEKA U KUBOTHBIX.

JdemMoHCcTpauMu

Tabmuipl u cxemsbl: «/cnojib30BaHHE MUKPOOPTaHU3MOB B IPOMBIIUICHHOM IPOU3BOJICTBEY,
«Kiterounas uHxeHepus», «l 'eHHast UHKEHEPUS».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llosydeHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

Jkekypeusi «buorexHoJorus — BaKHEHIIas MPOU3BOJAUTENbHAS CHUJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOrMYECKOE IPOU3BOACTBO).

11 KUIIACC

Tema 1.3apoknenne u pa3BUTHE IBOJIOLMOHHBIX NPeJCTaBJIeHUH B 0M010TMH

OpomtonuonHas Teopus Y. JlapBuna. IIpennocbuiku BO3HMKHOBEHMs JapBUHH3Ma. JKU3HB U
Hay4Has JaearesnbHocTh Y. /lapBuHa.

JBuxymie cuibl dBoonuK BUIOB 1o Y. JlapBuHY (BBICOKAash MHTEHCHBHOCTH Pa3MHOKCHHUS
OpPraHM3MOB, HACJEICTBCHHAs W3MEHYMBOCTh, OOphOa 3a CYIIECTBOBAaHHME, E€CTECTBEHHBIH U
HCKYCCTBEHHBIN OTOOD).

Odopmnenne cuntetnueckor teopuu sBomonuu (CTD). HelTpanbHas TeopHs SBOIIOIMH.
CoBpemMeHHasi HBOJIIOLMOHHAS OHONOTHSA. 3HAUYEHHE SBOJIOIMOHHON Teopud B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyUYHON KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, K. JIunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, U. dapsuH,
C. C. YerBepukos, U. 1. HImansraysen, Jx. Xongein, J. K. benses.

Tabmune! u cxembl: «Cuctema xuBoi mpupoas! (o K. JIunuero)y, «JlecTHHIIA )KUBBIX CYIIIECTB
(mo Jlamapky)», «MexaHusm QGOpMHUpPOBAHUS TPUCIIOCOOICHUNW Yy pPACTEHUH W KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapuipyrta nyremectsust Y. lapsunay, «Haxoaku Y. lapBunay, «®@opMbl
60pb0BI 3a cymecTBoBaHUE», «llopoabl romyoei», «MHOroodpasue KyjiabTypHBIX (DOpM KaIyCThD»,
«ITopoapl mOMAIIHUX JKUBOTHBIX», «Cxema oOpazoBanus HOBBIX BUJOB (o Y. [lapBuny)», «Cxema
COOTHOILLIEHUS JIBUXKYIIUX CHJI 3BOJIOUUN», «OCHOBHBIE TOJOXEHUS CHHTETHYECKOM Teopuu
HBOJIIOLIUN.

Tema 2. Mukpo3sBoonus 4 eé¢ pe3yabTaThl

[Tonmymsiuust kak 2JIeMEHTapHas eAuHMLA HBOMOLMU. COBpPEMEHHBIE METOJBI OLEHKHU
TEHETUYECKOTO Pa3HOOoOpa3us M CTPYKTYpbl momyssiuil. M3Menenue reHodoHna Mmomymsiiuu Kak
AJIEMEHTApPHOE 53BOJIIOIMOHHOE SIBJIEHWE. 3aKOH TeHeTudeckoro pasHoBecus Jx. Xapau, B.
BaiinGepra.

OnemeHTapHble  (BaKTOpbl  (ABMXKYIIME CHUJIBI) ABOJIONMHM. MYyTallMOHHBIA  IpoLecC.
Komb6unatuBHass u3MeHYMBOCTh. J[peil) reHoB — cilydaiiHble HEHANpaBJIEHHbIE M3MEHEHHS 4YacTOT
autenelt B monymanusax. OGdeKT ocHoBarens. Iggexm Oymwirounozo eopaviwka. CHudiceHue
2eHemUYecKko2o pazHoobpasus: npudunvl u creocmeus. Illposenenue s¢pgexma Opetigha cenos &
oonvwux u  manvlx  nonyaayuax.  Murpauuu.  M3onmAuus  momynsuuii:  reorpaduueckas
(mpocTpaHCcTBeHHAs ), OrooruuecKas (pEenpoIyKTUBHA).

EctecTBenHbIlt 0TOOp — Hampapistronuii (akTop 3Bomtonuu. GopMbl €CTECTBEHHOTO OTOOpA:
JBWDKYIIUH, CTAOMIU3UPYIOMNH, pa3pbIBalonii (qu3pynTuBHEIA). [lonoBoit ot6op. BoznukHoBeHNE
Y 3BOJIIOLIUS COLIMAIILHOTO NTOBEACHHUSI JKUBOTHBIX.
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[TpucnocoOaeHHOCTh  OpPraHU3MOB  Kak  pe3ylbTaT MHUKPOIBOJIOLMH. BoO3HHMKHOBeHHE
npucnocoOiaeHnit y opranuzmMoB. Apomopdosbl U uanoanantauuu. [IpuMeps! mpucnocoOieHuit y
OpPraHU3MOB: MOp(OJIOTHUECKHE, bu3noIOrNUecKue, OMOXUMHUYECKHE, MIOBE/ICHYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero kputepuum u crpykrypa. BunooOpazoBaHue Kak pe3yslbTaT MHUKPOIBOJIOLUH.
Wzomsimust  —  xmroueBod  pakTop BuAooOpaszoBanus. Ilyth u  crmocoObl  BUAO0Opa30OBaHUS:
ajsionaTpuieckoe  (reorpaduueckoe),  CUMIATPHUUECKOE  (IKOJOTMYECKOE),  «MTHOBEHHOE»
(monumutonan3anus, rudpuau3zanus). JurenbHOCTh HBOIIOLMOHHBIX IPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  sBomonmMoHHOM  Ouonormum B pa3paboOTKe  HAYYHBIX  METOJOB  COXPAaHEHHS
O6unopazHooOpazus. MHUKpPOIBOJIIOLMS ¥ KOIBOJIOIMS IMApa3suTOB M HUX XO03i€B. MeXaHU3MbI
(bopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

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

Tabmuubl u cxembl: «MyTalMoHHAs M3MEHUYMBOCTBHY, «llomynsimoHHas CTpyKTypa BHUAa»,
«Cxema nposiBieHus 3akoHa Xapau—BaiinOepray, «JIBHXKYyIIUE CHIIBI 3BOJIOLUMY», «KOJIOrHUYECcKast
U30JIALUS TTOMYJIALUI ceBaHCKOM (openny, «I'eorpaduueckas U30Is1Us JTUCTBEHHHULIBI CHOUPCKON U
JMCTBEHHUIIB! Jaypckoiy, «llomynsinoHHbIe BOJHBI YMCIEHHOCTH XHIIHUKOB U JKepTB», «Cxema
NeHCTBUSL eCTeCTBEHHOro oTOopay», «®Dopmbl OOprOBI 3a cymiecTBOBaHUE», «MHAyCTpHATBHBINA
MeJIaHU3M», «KuBble  HCKOnaemble», «IlokpoBUTENbCTBEHHAs! ~ OKpacka  >KUBOTHBIXY,
«[Ipenynpexnaromas oKpacka >KUBOTHbIX», «Dusnonorunyeckue aganrauuny, «lIpucnocobieHHOCTh
OpPraHu3MOB M €€ OTHOCHUTENBHOCTHY, «Kputepuun Buma», «Buabpl-nBoitHukm», «CTpyKTypa BHIa B
npupoze», «CrmocoOsl BuaooOpa3oBanus», «leorpaduyeckoe BumooOpa3oBaHue TPEX BHUIOB
JaHAplIIeH», «OKOJIOTMYecKoe BUA000pa3oBaHUE BHJIOB CHHULY, «llonmuIuionasl pacTeHuit»,
«KanyctHo-peieuHblii THOpUI.

Ob6opynoBanue: repOapuy pacTeHUi, KOJJIEKIMM HACEKOMBIX, dYydeia MTUI[ U 3Beped C
IpUMEpaMH Pa3IMYHBIX MPHUCIIOCOOICHNH, dydera MTUIl U 3Bepeil pa3HbIX BUIOB, TepOapuy pacTeHUI
OJIM3KUX BHUJIOB, 00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BrIsgBlIeHIEe N3MEHUYNBOCTH y 0COOEH OJJHOTO BHIa».

JlaGopaTtopnas  padora  «lIpucnocoOneHuss OpraHM3MOB U  HUX  OTHOCUTENIbHAs
1IEJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B 10 MOPPOJIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Mertonbl u3ydeHHs MakpodBostoLuu. [lameoHTonornyeckre MeTOJbl M3YYEHHUS HBOJIOLUH.
[Tepexonnbie GOPMBI U PUIIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpaduyeckue meroasl nzyueHus sBomonuu. CpaBHeHue ¢iopsl U GpayHbl MAaTEPUKOB U
octpoBoB. bruoreorpapuyeckue odnacti 3emnu. BUbl-5HIEMUKN U PETUKTHI.

OMOpHOJIOTHUECKUE U CPaBHHUTEIBHO-MOP(OIOrHYECKHE METOAbl H3YYEHHUS OSBOJIIOLUH.
['eHeTHuecke MeEXaHWU3MBI DSBOJIIOIMM OHTOT€HE3a W TIOSBICHHS DBOJIIONHMOHHBIX HOBIIECTB.
['omMonornyHble W aHAJOTHYHBIC OPraHbl. PyauMeHTapHBIE OpraHbl W aTaBU3MBL. MOIJIEKYISIPHO-
reHeTH4ecKrue, OMOXMMUYECKHEe M MaTeMaTHYeCKHE METOAbl M3Y4eHHUs 3BOJIOLUHU. ['oMonoruyHbie
reHbl. COBpeMEHHbIE METO bl TOCTPOEHHS (PUIOTEHETHUECKUX JIePEBBEB.

XPOMOCOMHBIE MYTaIlUU U YBOJIIOIHSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWiIa) ABOMIONUU. [lpunyun cmenvt @ynxyuti. HeoOpatumocTh
HBOJIIOIMH. AlanTUBHAA paguanus. HepaBHOMEpHOCTh TEMITOB 3BOJIIOLINY.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «DUIOTEHETUUECKUN Pl JIOMAAN», «APXEONTEPUKCY, «3BEpO3yObIe
auiepsl», «Creronedains», «Punnogurs», «CeMeHHbIe ManopoTHUKWY, «buoreorpaduyeckre 30HbBI
3emm», «Jpeid KoOHTHHEHTOB», «PenukThl», «HauanbHble CcTaguM 3MOPHOHAIBLHOTO PA3BUTHS
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MTO3BOHOYHBIX JKUBOTHBIX», «[ OMOJOrMYHBIE U aHAIOTUYHBIE OPraHb», «PyauMEHThD», «ATaBU3MBI,
«XpoMocOMHBIE HAOOpHI YETOBEKa M IIUMIAH3e», «l JTaBHBIC HAMpaBlICHUS HBONONHANY, «OO0Imue
3aKOHOMEPHOCTH 3BOJIIOLIUI.

O6opynoBaHue: KOJIEKIHUU, repOapuu, MyJISHDKM UCKOMAeMbIX OCTaTKOB OPTaHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJJICKIIMM HACEKOMBIX.

Tema 4. IIponcxosxaeHue U pa3BuTHe JKM3HU HA 3emJie

Hayunple rumoTes3sl MpoucxoXIeHHs )KU3HUA Ha 3emiie. A6uorene3 u nmancnepmusi. JlonayyHbie
MPEJICTABICHUS. O 3apOKICHUM KHU3HU (KpealoHHU3M). ['mmore3a MOCTOSHHOTO CaMoO3apoKIIeHUs
JKU3HU U €€ onpoBeprkenue onbitamu @. Penu, JI. Cnaymannanuy, JI. [Tactepa. [IpoucxoxaeHue xu3Hu
U acTpoOUOIIOTHSL.

OcHoBHbBIE 3Tanbl HEOPraHWYECKOM HBostouMu. llnmanerapHas (reosoruuyeckas) 3SBOJIOLMS.
XuMuyeckasi 3BOIIONUS. AOUOTeHHBI CUHTE3 OPraHuYecKUX BellecTB U3 Heopranuyeckux. Ombit C.
Munnepa u I'. FOpu. OOpa3oBanue moiaumepoB u3 MoHomepoB. KoamepBarHas rumorte3a A. .
Omnapuna, runore3a nepBuyHoro OymboHa Jx. XonneiiHa, reHermyeckas rumore3a [. Mémrepa.
Pu6osumer (T. Yek) u rtumoresa «vupa PHK» V. T'mnbepra. dopmupoBanue memMOpaH u
BO3HUKHOBEHHUE MTPOTOKJIETKH.

Hcropus 3emnn u metonbl €€ uzydenus. Mckonaemele opranndeckue octatku. ['eoxpoHosuorus
u e€ meronpl. OTHOCUTENbHAS M a0COJIOTHAS T€OXpOHONOrus. ['eoXxpoHoIOrnyecKas IIKajga: 30HBI,
3pbI, IEPUOJIBL, FTIOXH.

HavanbHble 3Tanbl opraHMyeckod »sBomtouud. [losiBIEeHHME M SBOJIOLMS NEPBBIX KIETOK.
Oponronusi  Metabonu3Ma. Bo3HUKHOBeHHE TMepBbIX d3kocucteM. CoBpeMeHHbIE MHKPOOHBIE
OMOTUIEHKHM KaK aHaJIOT MepBhIX Ha 3emuie coobmiecTB. CTpomMaTonuTsl. [IpoKapuOTEI U 3YKapUOTHI.

[TpoucxoxaeHne dSyKapuoT (CUMOHMOTEeHe3). DBOJIONMOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxkaeHrne MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHME OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE ATaIlbl 3BOJIIOLUHU BBICHIUX pacTeHui. OcHoBHBIE apoMopdo3bl pacteHuil. Boixoa
pactenuii Ha cymry. [losiBneHre cropoBBIX pacTeHUI U 3aBoeBaHUE MU CylIl. CeMEHHbIE PacTeHMS.
IIponcxoxkaeHne IBETKOBBIX PACTEHUM.

OCHOBHBIE 3Tambl 3BOIIOIMHU )KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl JKUBOTHBIX. BeHackast
dayna. KemOpuiickuii B3pbIB — TOSIBIIEHHE COBPEMEHHBIX THUIOB. llepBbie XOpAOBBIE >KUBOTHBIC.
Kuszub B Bose. DBOIIOIMS MMO3BOHOYHBIX. [Ipoucxoknenue ampuodbuit u pentmwimii. [IporcxoxaeHue
miekonutaomux W ntul. [IpuHnun xmodyeBoro apomopgo3a. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTtHe xu3HM Ha 3emile MO 3paM M MEPUOJAM: apXel, IpOTEpO30i, Najleo30il, ME3030i,
KaiiHOo301. OOmas XapakTepuCTHKa KJIMMara U TeoJIorMyeckux mpoueccos. [losBienue m pacuser
XapaKTepHBIX OPraHM3MOB. YTieoOpa3oBaHHE: €ro YCJIOBUS U BIMSHME Ha Ta30BbIH COCTaB
aTMochepsl.

MaccoBble BBIMHpaHMSI — DJKOJIOTUYECKHE KpHU3UCHI mpouuioro. IIpuumHel u cieacTtBus
MaccoBbIX BbIMUpaHUNA. COBPEMEHHBIN SKOJIOTMYECKHM Kpusuc, ero ocobOeHHocTu. [Ipobrnema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHass CUCTeMa OpPraHWYecKOro wmwupa. I[IpuHIMIBI KiIacCUpHUKAIMA OpPraHU3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpeter: ®@. Pemn, JI. Cnamnanumanu, JI. [lacrep, . 1. MeunukoB, A. U. Omapun, [[x.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuer u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilactepa mo u3ydeHHro
caMo3apokIeHusi ku3Hm», «Cxema ombita C. Mwumnepa, I'. HOpu», «9Tanmbl HeopraHWYecKoi
3BOIIOLHNY, «['eoXpoHOMOrnueckas mkanay, «HaganbHble 3Tarbl OpraHu4ecKo IBOIIOIUNY, «Cxema
o0pa3oBaHUs 3yKapuoT MyTéM cuMOHorenesa», «Cucrema >KHBOM MpHpoasl», «CTpoeHHE BUpYycCay,
«Apomopho3sl pacTeHmily, «PuHHOMOUTHY, «OIHOKICTOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
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BOJIOpOCIINY, «Mxuy», «llanmopoTHukm», «l'otoceMeHHbIe pacTeHHs», «Opranbl IBETKOBBIX PACTECHUI,
«Cxema  pa3BUTHUS  JKUBOTHOTO  MHpa», «Apomopdo3sl  KUBOTHBIX»,  «[Ipocreiimmey,
«Kumeunononoctusie», «llnockue uyepBm», «Unenucronorue», «PuiOB», «3eMHOBOIHEIEY,
«IIpecmbikatonuecs», «IItunpl», «Miekonutaroumey», «Pa3BUTHE JXKU3HM B apXeHUCKOW 3pey,
«Pa3BuUTHE XU3HU B MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HU B MaJCO30MCKOM 3pe», «Pa3Butue
)KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE XU3HU B KaWHO30HCKOU 3pey», «CoBpeMeHHas cucTema
OpPraHUYECKOT'0 MUPAY.

O6opynoBanue: repbapuu pacTeHUN pa3IMUYHBIX OT/EIOB, KOJUICKIIMM HACEKOMBIX, BIIaYKHBIC
npenaparbl JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUJICKIIMM HIJIOKOXHUX, CKEJEThl IMO3BOHOYHBIX
JKUBOTHBIX, Yydesia NTHUI] U 3BEeped, KOJUJICKIIMH OKaMEHEJIOCTEH, IMOJIE3HBIX HMCKOMAEMbIX, MYJIISIKHU
OpPraHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryaabnass JgadoparopHasi padora «MoaenupoBaHue onbIToB Munepa—tOpu no
M3YYEHUIO a0MOTEHHOT0 CHUHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlaboparopHas padora «/3yueHue U onucaHue UCKOMAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUN PAa3HBIX OTACIIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoskaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3znensl u 3amaun aHTPOMONIOTHUH. METOIbI AHTPOTIOJIOTUH.

CraHoBIIGHHE TIPEACTABJICHUI O TIPOMCXOXKJIEHUU 4YeJIOBeKa. Pelnrno3Heie BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoAcTBO yenoBeKa ¢ )KMBOTHBIMU. CHCTEMaTH4eCKOe IMOJIOKEHUE YesloBeka. CBUIETEIbCTBA
CXOJCTBAa YEJIOBEKAa C JKUBOTHBIMU: CPaBHUTECIBHO-MOPQOIOTUYSCKUE, IMOPUOIOTHICCKUE,
(bu3HoI0TrO-6MOXNMHUYECKHE, MoBeIeHUecKre. OTIINUMS YeIOBeKa OT KUBOTHBIX. [IpsaMoxoxaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOJOBHOTO MO3ra U BTOPOl CUTHAJIbHOM CUCTEMBI.

JBuxymue cuibl ((pakTopsl) aHTpororenesa: Ouonormyeckue, couuanbHbie. COOTHOILIECHUE
OMOJIOTUYECKHX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE cTaguM aHTpomnoreHe3a. PaHHue wyenoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYJBI) U
paHHUE TMOHTHAbI — OOIIMe MpEeAKH YEIOBEKOOOpa3HbIX 00€3bSH U JIoJeH. ABCTPAJONUTEKH —
JBYHOTHUE TMpeaKku Jiroaen. YernoBek yMmelnbld, NEepBble HM3rOTOBIEHUA Opyaud Tpyna. YemoBek
MPSIMOXOJIAIINI U TIEPBBIN BBIXOJ JIOACH 3a mpenensl Adpuku. UenoBek reinenb0eprekuii — oOmmii
MPEIOK HEaHJEPTAIBCKOTO YEIOBEKa M YeJIOBeKa pa3syMHOro. YeraoBeK HeaHJEPTAIbCKUN Kak BHU]T
JIOIEN XOJIOAHOTO KiuMmara. YenoBeK pa3yMHBIA COBPEMEHHOIO THINA, JCHUCOBCKHUWM YEIIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u nanieoreHOMHKa.

DOBOJIOIUS  COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYNSIHIX YelIOBEKa.
MyrtaunonHslii nponecc u noaumop¢usm. IlomynsunoHHbIE BOJIHBI, Apeld TeHOB, MHUTpanus u
«(deKT ocHOBaTEN» B MOIMYJISIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bombime pacel: eBporeoniHas (eBpa3uiickas), aBcTpaio-
HEerpou/iHasl (FKBAaTOpHUAIbHAs), MOHTOJIONIHAS (A3UaTCKO-aMepUKaHCKasi). BpeMs u myTu pacceneHus
yeloBeKa MO IUlaHeTe. EnuHCTBO 4yenoBedeckux pac. HayuHas HeCOCTOATENBHOCTh pacu3Ma.
[Tpucnoco0IeHHOCTh YeIOBEeKa K Pa3HBIM YCIOBHUSIM OKpYXKarolel cpeanl. BausHue reorpaduieckoit
cpensl U Apeiida reHoB Ha MOPGOTOTHIO U (PU3HOTIOTHIO YeTIOBEKa.

MexaucuuIIMHapHble  MeTOIbl B (uU3MyYecKod  (OMONOTMYECKOi)  aHTPOIOJOTHH.
DBOJIIOIIMOHHAS AHTPOTIONOTUS W TAJICOAHTPOIIONOTHS YEJIOBEUSCKUX MOMyIsiiuii. bruoconnansHbie
HCCIJIEIOBaHMsI MPUPOABI uenoBeka. VccienoBaHue KOIBOMIONMHM OMOJIOTHYECKOTO M COLMAJIBHOTO B
YeJI0BEKE.

JleMoOHCTpanun

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

Tabmumpt w  cxembl: «MeTonbl  aHTpomnoyioruu»,  «['OJOBHOW  MO3T  4YEIIOBEKa,
«YenmoBexkooOpa3Hbie 00e3bsHB), «CKENeT dYeloBeKa M CKeNeT I[uUMIaH3e», «PyauMeHThl u
aTaBU3MbI»,  «JIBHKyIlME  CHUJIBI  AHTPONOTEHE3a», «IJBOJIOIMOHHOE JPEBO  YEJIOBEKAY,
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«ABcTpanonuTek», «YHemoBek ymenblit», «UenoBek NPAMOXOASIIUNY», «JIeHUCOBCKUIM YeIOBEK»
«Heanpaepranbsup», «KpoManboHub», «l[Ipeaku yenoBekay, «ITambl 3BOJIIOIUU 4elOBeKa», «Packl
YEJI0BEKAY.

O6opynoBaHue: MyJSKH OKAaMEHEJNIOCTeH, MpeaIMEeTOB MaTepuaibHOW KYJIbTYphl MPEIKOB
yenoBeka, penpoaykiuu (Qpororpadum) kapTuH ¢ MH(OTOTHUECKMMH M OUOJICHCKUMH CHOKETaMH
IPOMCXOXKACHUS YeJI0BeKa, (hoTorpaguy HaX0A0K HCKOMAEMBIX OCTAaTKOB YeNIOBEKa, CKEJIET YelIOBeKa,
MOJIEJIb Yepelia YeaoBeKa U yepena MUMIaH3€, MOJIEb KUCTH YeJIOBEKa U KMCTHU IKMMIIaH3€, MOJENIN
TOpca MPEIKOB YeJIOBEKa.

Jladoparopnasi pa6ora «/3ydyeHue ocoOOCHHOCTEH CTPOCHHS CKelleTa YeJOBEKa, CBSI3aHHBIX C
PSIMOXOKICHUEM.

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTalUi YETOBEKay.

Tema 6. DKoJ0rusi — HAyKa 0 B3aMMOOTHOLIEHHUSIX OPraHM3MOB M HAJAOPTraHU3MEHHbIX
CHCTEM C OKpY Kawouei cpenoii

3apoxaeHue u pa3BUTHE YKOJIoTHH B Tpynax A. ['ymbonbara, K. @. Pynee, H. A. Cesepuosa, 3.
I'exkens, A. Tencnu, B. H. Cykauéna. Paznensl u 3agaun skonoruu. CBsi3b 3KOJIOTUU € APYTUMU
HayKaMH.

Metoasl skonoruu. IloneBbie HaOmOIEHUS. DKCIEPUMEHTHI B OSKOJOTHHU: HPUPOIHBIE U
naboparopHble. MopaenupoBaHue B JKOJIOTMU. MOHUTOPUHI OKpYXKAIOLIEH Cpefbl: JIOKaJIbHBIM,
pErHOHANIbHBIN U TJI00AILHBIN.

3HaueHUe IKOJIOTMYECKUX 3HAHUU Ui YelIoBeKa. JKOJOTHYECKOe MUPOBO33PEHHE KaK OCHOBA
CBs3eil dyenmoBeuecTBa C MpHpoaoi. DopMUPOBAHUE SKOJOTUYECKOW KYIbTYphl U SKOJOTHYECKON
rPaMOTHOCTH HAaCEJIEHHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunper u cxembl: «Pazgensl skomorum», «MeTtonbl sKonorum», «CxemMa MOHUTOpPUHTA
OKPYKaIOIIEH Cpeb».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCIICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OMTAHUA

Okonoruyeckre (pakTopel U 3aKOHOMEPHOCTH MX aAedcTBHs. Kiaccudukanus sKOIOrn4eckux
(dakTopoB: a0WOTHYECKHE, OWOTHYECKHEe, aHTpomoreHHble. OOIIMe 3aKOHOMEPHOCTH JEHCTBUS
skosiornueckux ¢akropoB. Ilpasmino munumyma (K. Ilnpenrens, 0. JIu6ux). TonepaHTHOCTS.
OBpUONOHTHBIE M CTEHOOMOHTHbIE OPIaHU3MBI.

Abuotnueckue Qaxropbl. CBeT Kak 3Kojormueckuil ¢akrtop. [lelicTBue pa3HBIX YYacTKOB
COJIHEYHOT'O CIIEKTpPa Ha OpraHU3Mbl. DKOJIOIMYECKHUE TPYIIbl PACTEHUI U KUBOTHBIX MO0 OTHOILLIEHUIO
K cBeTy. CurHanpHas poJib cBeTa. GOTONMEpUOIU3M.

Temmeparypa Kkak »dKoJoruueckuii Qaxtop. JlelicTBHe TemmepaTypbl Ha OpPIraHU3MBI.
[ToMKMIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skosiornyeckuit axrop. Ilpucnocobnenuss pacteHnii K NoepKaHU0 BOJHOTO
Oamanca. Krnaccudukaruss pacTeHHWH IO OTHOMICHHIO K Boje. llpucmocoOnieHusi KUBOTHBIX K
M3MEHEHHUIO BOAHOIO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYILIHAs, IIOYBEHHAas, TIJIyOMHHAs
MOJIMOYBEHHAsA, BHYTPUOpPraHU3MeHHas. @OU3UKO-XUMHUYECKHE OCOOEHHOCTH Cpel  OOUTaHUA
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUHBIE M TOJWYHBIE PUTMBIL.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

JKuznennbie ¢opmbel opranusmoB. Ilonstne o sxu3HeHHOM Qopme. XKuzHeHHbie (QOpMBI
pacTeHUii: JepeBbsl, KYCTApHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OIHOJETHHE TPAaBBl.
Kuznenusie GOpMbI JKUBOTHBIX: TUAPOOHUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHS U
o0pa3a >KH3HH.
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buotnueckue daktopel. Buasl OMOTHYECKMX B3aUMOJCHCTBUNA: KOHKYPEHITUS, XUITHUYECTBO,
cum6Omo3 u ero Gopmel. [lapazutusm, Koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHnuecTBO). Herpoduueckue B3ammoneicTBust (Tommdeckue, dopudeckue, Qadbpudeckue).
3HaueHue OMOTHMYECKMX B3aUMOJECHCTBUN [UIsI CYIIECTBOBAHUS OPraHM3MOB B cpele OOUTaHUS.
[IpuHIUIT KOHKYPEHTHOTO UCKITFOUEHHUS.

JleMoOHCTpaLuu

Tabmuel U cxembl: «JKoJorudeckue ¢(akTopb», «CBETOBOW CIEKTP», «IKOJIOTHYCCKHE
CPYIIIBI KUBOTHBIX [0 OTHOIIEHUIO K CBETY», «TeIIOKpOBHBIE UBOTHBIEY, «XOJIOJIHOKPOBHBIE
KUBOTHbIE», «DU3MONOTMYECKHE aJanTallud KUBOTHBIX», «Cpenbl OOUTaHHS OPraHU3MOBY,
«buonornyeckue putmbly, «KusHenHsle (GOpMbI pacTeHuit», «OKu3HeHHBIE (OPMBI KUBOTHBIXY,
«JKocHuCcTeMa IMIMPOKOJIMCTBEHHOTO Jecay, «IJKocHCTeMa XBOWHOro Jecay, «llenu mnutaHus»,
«XumauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: repbapuu pacTeHUN U KUBOTHBIX, MPUCIOCOOICHHBIX K BIUSHUIO PA3TUYHBIX
IKOJIOTHUYECKUX (PAKTOPOB, TepOdapuu CBETOIFOOUBHIX, TCHEIIOOUBBIX M TEHEBBIHOCIHUBBIX PACTCHHIA,
CBETOJIFOOMBEIC, TCHETIOOMBBIC M TEHEBHIHOCIMBBIC KOMHATHBIC PACTEHUs, repOapud W KOJUICKIIUU
TEIUIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX pPAacTEHHil, yydyena NTUILl U 3Beped, repdapuu
pacTeHuid, OTHOCSAIIMXCS K TUrpopuram, kcepoduram, me3opuTaMm, KOMHATHBIE PACTEHHUS JIaHHBIX
TPyNI, KOJUICKIIMH XHBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpelax, repOapuul W KOJUICKIIUU PACTCHUH U
JKUBOTHBIX, O0JIAJIAIONINX YEePTAMH TPUCITOCOOJICHHOCTH K CE30HHBIM W3MEHCHUSM YCIIOBHH JKHU3HH,
repOapuu 1 KOJUIEKIIUU PACTEHUHN U )KMBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (POPM, KOJUIEKIIMH KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

Jlaboparopnasi padora «BpisBieHre MPUCTIOCOOICHNUN OPTaHU3MOB K BIUSIHUIO CBETa».

Jladboparopnasi pabora «BpigBieHHE NPUCIIOCOONEHUNM  OPraHM3MOB K  BIHUSHHUIO
TEMIIEpaTypbI».

JlabopaTopnasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHMIA U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALHI

DKOJIOTHYECKUE XapaKTePUCTUKKU Tomyisiuu. [lomymsiiust kak Ouosiornueckas cucrema. Poib
HEOJHOPOJHOCTH CPeJibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH OMOJOTUU BHUJIOB B (DOPMUPOBAHUHU
MPOCTPAHCTBEHHOW CTPYKTYphl mnonyisinuii. OCHOBHbIE MOKa3aTeNId MONYJSALHMH: YHUCIEHHOCTD,
IJIOTHOCTh, BO3pAacTHasi M IOJOBasi CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpALHS.

Dxoyiorudeckasi CTpykTtypa mnonyisuud. OleHka 4YHUCICHHOCTH TOomyisiuu. JuHamuka
NONyJSAUUM U €€ peryisiiuus. buoTudyeckuid MOTEHIMaN Monyasauuu. MoaenupoBaHUWE JUHAMUKH
nonyisiuuu. Kpusble pocta yrciieHHOCTH nonyisiuu. KpuBble BbKUBaHUSA. Perynsius 4ucieHHOCTH
MOMYJISIUNA: poJib (PAKTOPOB, 3aBUCAIINX M HE 3aBUCAIINX OT MJIOTHOCTH. DKOJOTUUYECKHE CTPATETHH
BUJOB (1- u K-ctparerun).

[TonsiTne 00 odKoIOTMYECKOW HuIIEe BuUaa. MecrooOuTaHue. MHOTOMEpHas MOJElb
skosornyeckor Humum J[x.M. XarumHcona. PazMmepbl skosormuyeckol HuiuM. IloTeHuunanbHas u
peann30BaHHAs HUIIIN.

Bung kak cucrema mnonynanuid. Apeansl BHUIOB. Buabl M WX JKU3HEHHbIE CTPaTErUU.
DKOJIOTUYECKUE IKBUBATICHTBHI.

3aKOHOMEPHOCTU MOBEACHUS U MUTPALUNA KUBOTHBIX. BUOJIOTMYECKHE MHBA3UU YYXKEPOIHBIX
BHJIOB.

JleMoOHCTpaLun

IToprper: Ix. WM. XaTuynHCOH.

Tabmuiel U cxeMbl: «IKOJIOTHYECKHE XapaKTEepUCTUKH momynsuun», «I[IpocTpancTBeHHas
CTPYKTYypa nomyisiuun», «Bo3pacTHble nupamMuasl NONyassuun», «CKOPOCTh 3aCEIeHHs] TOBEPXHOCTH
3eMJIu pa3IMuHbIMKA OpraHu3dMaMuy, «Mopens sxkoiaorudeckor Humu [x. M. XatauHcona.

O6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUN KUBOTHBIX.

JlaGopaTopHnas pa6ora «lIpucnocoOneHust ceMsH pPaCTeHUN K PaCcCEICHUIO.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 28 ot 28.08.2023. UcnonHutens: BanuwynnvHa ¢.3. 0 AIEKTPOHHbINA
CrpaHunua 20 u3 33. CTpanuua cosaaHa: 15.11.2023 12:03 =¥ TATAPCTAH



Tema 9. DKko0rusi cOOOIIECTB. JKOJOTHYECKUE CHCTEMBI.

CoobmectBa opranu3moB. buorneno3 u ero crTpykrypa. CBsi3u MEXIy OpraHM3MaMu B
OuoreHose.

DxocucTema Kak oTkpbiTas cucrema (A. JIx. Tenciaun). OyHKIIMOHATBHBIE OJIOKH OPraHW3MOB B
9KOCUCTEME: IMPOJYLIEHThI, KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHU. Tpoduueckue nenu u
cetu. Abuotnueckue 010ku sKocucTeM. [10uBbI U Wbl B 3KOcucTeMax. KpyroBopoT BEIIeCTB M MOTOK
HHEPTUU B IKOCUCTEME.

OcHoBHBIE TIOKa3aTeNM SKOCUCTEMbl. buomacca W mpOAyKUMs. DKOJIOTUYECKUE MHPaMUIbI
yucesl, OMomMacchl U SHEPTUU.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. @Pnykmyayuu. HampaBieHHbie
3aKOHOMEPHBIE CMEHBI COO0IIECTB — CyKlleccHd. [IepBUYHbBIE 1 BTOPUYHBIE CYKIIECCUU U UX MTPUYHHBI.
AHTpOIIOTeHHbIE BO3/IEHCTBUS Ha cykueccuu. KimnmmakcHoe coobmiectBo. bruopaznooOpasue u nojiHora
KpyroBOpOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl MoOpelti U OKeaHos.
Ixocucmemvl MyHOp, 1€c08, cmenetl, NyCMulHb.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBL.  Arposkocucrema.  ArpoueHo3.  Pazmuums — mexnay
AHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCHCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. ['opoxackas d¢uopa u dayHa.
CunaHTpOnM3anus ropoJcKoi ¢ayHbl. bronornyeckoe u X031iCTBEHHOE 3HAUCHHUE arpOdKOCUCTEM U
ypOO3KOCUCTEM.

3aKOHOMEPHOCTH (POPMHPOBAHUS OCHOBHBIX B3aHMMOJCHCTBUII OpPraHU3MOB B 3KOCHUCTEMAX.
Ponv  xackaonozco sgpgpexma u 6u006-30upuxamopos (Kuouesvix 6ud08) 8 OYHKYUOHUPOBAHUU
akocucmem. IlepeHOC SHEPrUM W BEIIECTB MEXAY CMEKHBIMH HSKOCHCTEMAMHU. Y CTOHYMBOCTH
OpPraHU3MOB, MOMYJISAIUI 1 SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U AaHTPOIIOI'€HHBIX BO3/ICHCTBUI.

Mexanuzmvi 6030elicmsusi 3a2ps3HeHUll PAZHbIX MUNO08 HA CYOOP2AHUZMEHHOM, OP2AHUSMEHHOM,
HONYNIAYUOHHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbL IKONOSUYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
6030eticmaus. MeTo0I0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOTIOT€HHBIX SKOCHCTEM.

JleMoOHCTpaL U

IToprper: A. JIx. Tencnu.

Tabmuupl u cxembl: «CTpykTypa OMOIIEHO3a», «IJKOCHCTEMa IIMPOKOIUCTBEHHOIO JEecay,
«DJKOoCcUCTEMa XBOWHOTO Jiecay, «DyHKIMOHAIBHBIE TPYMIBl OPraHU3MOB B  JKOCHCTEMEY,
«KpyroBopot BeliecTB B 3kocucTeMey, «Llenu nutanus (mactOUILHas, AETPUTHAS)», « IKOJOTHUECKas
nupampa yucen», «KoJoruyeckas nupaMmuaa 6uomacchel», «9KOJOTHYECKas MUpaMHia SHEPTHUY,
«O6pazoBanue Oosota», «llepBuuHas cykueccusi», «BoccraHOBIEHHE Jieca TOCie TMOXKapay,
«JKocucTeMa o03epa», «ArpoueHo3», «KpyroBopoT BelIECTB M MNOTOK SHEPrUU B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEM.

Ob6opynoBaHue: repbapu pacTeHUN, KOJJIEKIIMM HACEKOMBIX, Uydena MTHUIl U 3Bepeid, repoapuu
KYJBTYPHBIX U IUKOPACTYIIMX PACTCHUN, aKBApUYM KaK MOJIENIb IKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypOo3K0OCUCTEMBIY.

Jladoparopnasi padora «l3ydeHue paszHooOpaszusi MEIKHX MOYBEHHBIX UJICHHUCTOHOTHX B
pasHBIX IKOCHCTEMAX.

JKCKypeusi «JKCKypcuss B TUIHYHBIA OuoreoneHos (B IyOpaBy, Oepes3HsK, €JIbHUK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKekypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTEMA

Buocdepa — obmennianerapaas 06onouka 3emid, T CYIIECTBYET WIHM CyIEeCTBOBAjA >KU3Hb.
PazButne npeacrasnennii o 6mocdepe B Tpynax 3. 3rocca. Yuenue B. . Bepnaackoro o 6uocdepe.
O6nactu 6uocheps! u e€ coctan. JKuBoe BeniecTBo 6rocdepsl 1 ero GyHKIIUH.
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3aKOHOMEPHOCTH cymiecTBoBaHMs Onocdepbl. OcoOeHHOCTH Ouocdepsl Kak TII00ATHHOM
sKocucTeMbl. JlnHaMu4eckoe paBHOBecHe B 6uocdepe. KpyroBopoTsl BEImecTB U OMOT€OXUMHYECKUE
UKIBI (Yriieposa, a3ora). PurmudnocTh siBeHuit B Onocdepe.

3onanbHOCTh 6uOCchepsl. [lonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHIpa, XBOWHBIE Jeca,
CMEUIaHHbIE M I[IUPOKOJIMCTBEHHBIE Jieca, CTENW, CaBaHHbI, IYCTBIHM, TPOIMUYECKHUE JIeca,
BBICOKOTOpBsI. Kitumar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIHS KHBBIX CHUCTEM, OIICHKAa X PECypCHOr0 TMOTEHIMaNa U OMOCQEpHBIX
G YHKIIHA.

JdemMoHCcTpauMu

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuubr n cxemsl: «'eocdepsr 3emmm», «KpyroBopor azora B mpupone», «Kpyroopot
yriaepojna B mnpupozae», «KpyroBopor kuciopoga B npuponae», «KpyroBopor BoAbl B HPUPOIE»,
«OcHoBHBIE OnMOMBI cymmny, «Kaumatudeckue mosica 3emnny», «TyHapay, «Tairay, «CmenaHHbII
necy, «llupokonucTBeHHBIH Jiecy, «Ctenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii gec.

O6opynoBanue: repbapuu paCTCHHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpPYKaOIIas cpeaa

DKoJoruvyeckre Kpu3uchl U WX MpuuuHbl. Bo3naelicTBue uenoBeka Ha O6uocepy. 3arps3sHeHue
BO3IYIIHONW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOM cpeabl. OxpaHa BOJHBIX PECYPCOB.
Paspymenne nousbl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHune knumara.

AHTpPONIOT€HHOE BO3/CHCTBUE HA PACTUTENBbHBIA U )KUBOTHBIA MHUpP. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPHUHIMIBI OXpaHbl npupoisl. Kpacusie kHuru. Ocobo oxpaHsembie
npupoanblie Tepputopun (OOIIT). borannyeckue cajibl ¥ 300JI0THYECKUE TTAPKHU.

OcCHOBHBIE TPHUHIUIB YCTOMYMBOTO PAa3BUTHS 4YEJIOBEUECTBA M MPUPOABL. PalmoHanbHOE
MIPUPOIONIOIH30BAHUE U COXPaHEHUE OMOIIOTHYECKOTo pasHooOpasus 3emiun. O01re 3aKOHOMEPHOCTH
[JI00ANBHBIX JKOJOTHYECKUX KpH3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpPHU3HCAa M €ro BEpOSITHbIC
MOCJIE/ICTBHUSI.

Pa3BuTHe METO0B MOHMTOpPHHIa pa3BUTHS OINACHBIX TEXHOI€HHBIX HporeccoB. Cucmemuvle
uccnedosanusi nepexooa K pecypcocbepecaiowjeti U KOHKYPEHMOCHNOCOOHOU  dHepeemukKe.
buonocuueckoe pasnoobpazue u o6uopecypcel. HayuonanvHvle uHGOpMAYUOHHBIE —CUCTMEMDL,
obecneuusarowue 00CmMyn K uH@opmayuu no cOCMOSHUI OMOeIbHbIX 8U008 U dKocucmem. OcHOBb
aKopeabunumayuu IKocucmem u cnocobos 60pvowl ¢ buonospedxicoenusmu. Pexoncmpykyus mopckux
U HA3EMHBIX IKOCUCTNEM.

JleMoHCTpanuu

Tabmuiel U cxeMbl: «3arpsizHeHue atMochepbl», «3arps3HeHne ruapocdepbl», «3arps3HeHne
nouBsl», «llapHukoBelii >¢dexkT», «Ocobo oxpaHseMmble MPUPOIHBIE TeppuTopun», «Moaenu
YIPaBJIsEMOr0 MUPa.

Oo6opynoBanue: Qororpaduu OXpaHSIeMBIX pacTeHUW W KUBOTHBIX KpacHoit kHurm Poccuiickoit
®enepanun, KpacHoi KHUIM permoHa.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 28 ot 28.08.2023. UcnonHutens: BanuwynnvHa ¢.3. 0 AIEKTPOHHbINA
CrpaHuua 22 3 33. CTpanuua cosgaHa: 15.11.2023 12:03 =¥ TATAPCTAH



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT'UN HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBimuBaeT TpeOOBAaHUS K pe3yJIbTaTaM OCBOSHHUS OOYYAIOIIUMHUCS MPOTPaMM
cpenHero odmiero 06pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIC.

B cTpykType JHMYHOCTHBIX pPE3YJIbTAaTOB OCBOCHHSI MPOrpPaMMbl IO OHOJIOTMM BBIJIEICHBI
CJICTYIOIIHE COCTABJISIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCUHCKON TPaKIAHCKOW UIACHTHYHOCTH —
FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH W CAMOONPENEICHUI0, HAAudyue MOMUsayuu X
o0ydeHHI0 OUOJIOTUH, YelleHanpasieHHoe passumue BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEHW U UCTOPUYECKUX TPAAUIUN Pa3BUTHUSL OMOJOTUYECKOTO 3HAHUS, 2OMOBHOCHb U
cnocobnocms 00y4aroOUUMXCsl PYKOBOACTBOBATHCA B CBOEH JACSATENBHOCTU LEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, MPHUCYIIMMH CHCT€ME OHOJOTHYECKOro OO0pa3oBaHUs, Haluuyue NpasoCO3IHAHUS
9KOJIOTHYECKOHN KYJIBTYPbl, CHOCOOHOCU CMAasUmb e U CTPOUTD KU3HECHHBIE TUIAHBI.

JIM9HOCTHBIE PE3YNbTAaThl OCBOEHUSI IMPOTPAMMBI MO OWOJIOTUM JIOCTHTAIOTCS B EIHMHCTBE
y4eOHOM U BOCIHTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUUCKHUMH
COIIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU M J1YXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMHM, IPUHATHIMU B
oOliecTBe MpaBWJIaMH M HOPMaMu TMOBEACHHS U CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHHUSI M CaMOpPAa3BUTHUA, PA3BUTHS BHYTPEHHEH MO3UIMU JIMYHOCTH, MNATPUOTHU3MA H
YBAKEHUSI K 3aKOHY U IPABOMOPSAKY, YEJIOBEKY Tpylda W CTapIIEMy IOKOJEHHIO, B3aWMHOIO
YBa)KeHUSI, OEPEKHOTO0 OTHOUICHHS] K KYJIbTypHOMY HACIEIUIO0 M TPAAHUIMSIM MHOTOHAI[MOHAIHLHOTO
Hapoa Poccuiickoil denepanuu, Npupoie U OKPYyKarollen cpese.

JlugHOCTHBIE pe3ynabTaThl OCBOEHUs yueOHOro mnpenMera «buoyiorus» TOMKHBI OTPaKaTh
TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEH JTUYHOCTH, CUCTEMOW IEHHOCTHBIX OpPUEHTAIIM, MO3UTHBHBIX BHYTPEHHHUX YOESKIECHUH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PacIIUpEHUE >KU3HEHHOTO
ONbITa M ONbITA AEATEIBHOCTH B NPOLECCE peaju3alii OCHOBHBIX HAlpaBJIEHUH BOCHUTATEIbHOMN
JIEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1)rpaxxaaHcKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIUU O0YUYAIOIIErocss Kak akKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKEHHE 3aKOHA U TIPABOTIOPSI IKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MEATETLHOCTH TPH CO3JAaHUH Y4YEOHBIX IPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTH OMpeNeNsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOIICHHUIO K SBICHUSM COBPEMEHHOMN
JKHU3HH U OOBSICHATD €€;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHMBHOTO B3aWMOJIEHCTBUS
JIOJIeH ¢ pa3HBIMU YOCKICHUSIMH, KYJIBTYPHBIMHU IICHHOCTSIMU M COITHAIIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYOHHYECTBY B TIPOIECCE COBMECTHOTO  BBIMIONHEHUS  y4eOHBIX,
MO3HABATEJIbHBIX M UCCIEI0BATEIbCKUX 3a/1a4, YBAXKUTEJIBHOTO OTHOIICHUS K MHEHHUIO OINIOHEHTOB
pH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTb K TYMAHUTAPHOMN M BOJIOHTEPCKOU JIESITENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOW TPaXKTAHCKOW HMJICHTHYHOCTH, MAaTPUOTH3MA, YBKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Tiepes; PonuHOM, TOpAOCTH 3a CBOW Kpai, cBOrO0 Poauny,
CBOM SI3BIK U KYJBTYPY, IIPOIIIOE U HACTOSIIEE MHOIOHAIMOHAJIBLHOr0 Hapoia Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPHUPOJHOMY HACIEAUIO U IMAMATHUKAM MPUPOIBI, TOCTHUKECHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYJIE;

CIIOCOOHOCThH OIICHMBATh BKJIAJ, POCCUMCKHUX YYEHBIX B CTAHOBJIEHHWE U pPa3BUTHE OHOJIOTHH,
MOHMMAaHUS 3HAYeHHsI OMOJIOTUU B MMO3HAHUH 3aKOHOB TIPUPO/IbI, B )KU3HH YEIIOBEKA M COBPEMEHHOTO
00111eCTBA;
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uzeiHas yoexx1EHHOCTb, TOTOBHOCTh K CIIy)KeHHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 32
€ro cyns0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OILICHUBATh CUTYAlIMI0 U NPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSM, CO3JAHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHSTUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaauLUsIMU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIIEHHE K MHUPY, BKIIIOYas O3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOLHMOHAIBHOTO BO3JAECHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKCHHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIATH KaueCcTBa
TBOPYECKOM JINUHOCTH;

5) ¢pu3nuyeckoro BocnuTaHus, GOPMHUPOBAHMS KYJIbTYPbI 310POBbS U 3MOLHOHAJBHOIO
Os1aronosyqusi:

MOHMMAaHWE W pealm3anus 3J0pOBOro M Oe3omacHOro oOpasza >KM3HH (30pOBOE MHUTAHHE,
COONIOZICHHE TUTHEHUYECKUX MPaBHJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHI W OTIbIXa,
perynsapHas ¢pu3nuecKas aKTUBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
coOCTBEHHOMY (PU3HUYECKOMY U TICHXHUECKOMY 3JI0POBBIO;

MOHUMaHWE [EHHOCTH TPABWJI UHAUBUAYATHLHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B
CUTYyalUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCTEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (YyMOTpeOJICHHUS aIKOroJs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

FOTOBHOCTh K AKTHUBHOH JI€ATEbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HalpaBlIE€HHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, JIAHUPOBATH U CAMOCTOSITENILHO BBIMIOTHSITH TAKYIO ACSITENLHOCTD;

WHTEpPEC K paslIuyHbiM cdepaM NpodecCHOHANTBHOM NEATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTnu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CHOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPAa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU IIE€JIECO00Pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS OKOJOTHYECKOH KyIbTyphl: TNPUOOPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaAHUE TJIO0ATPHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH UX PEIICHUS;

CITOCOOHOCTH HMCIOJB30BaTh MPUOOpPETaEMbIE NMPHU MU3YYCHHH OWOJIOTHH 3HAHUS M YMEHUS TPH
pelieHur MpoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM TPUPOJIONOIH30BAaHUEM (COOMIOIEHUE TIPABHII
MOBEJICHUSI B MPUPOJE, HAMPABIECHHBIX HA COXPAaHEHHUE PABHOBECHUSI B HKOCHUCTEMAxX, OXpaHy BHUJIOB,
IKOCUCTEM, Orocdephl);

AKTUBHOE HENPHUATUE ACHCTBHM, MPUHOCIUIUX BpPEI OKPYXKAIOIIEH NPUPOJHON Cpele, YMEHHE
MPOTHO3UPOBATh HEOIATONMPUSTHBIE KOJOTUYECKUE TOCIEICTBUS MPEANPUHUMACMBIX JCUCTBUN U
MpeAoTBpaliaTh ux;

HaJIU4YME€ PA3BUTOIO SKOJIOTMYECKOTO MBIIUICHHS, JKOJIOTMYECKOM KYJIbTYpbI, OIbITA
JIEATEIbHOCTH YKOJIOTMYECKON HAIIPaBIEHHOCTH, YMEHHSI PYKOBOJCTBOBATHCSI UMHU B ITO3HABATEIBbHOM,
KOMMYHUKATUBHON M COLIMANIbHON MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOU JEATEIbHOCTH
HKOJIOTUYECKON HANPaBJICHHOCTH;
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8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYK{ ¥ OOILECTBEHHOM NMPaKTHKH, OCHOBAHHOT'O HA JIHAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILEHCTBOBAHUE S3bIKOBOM M YMUTATEJIbCKOW KYJIbTYPbI KaK CpEICTBA B3aUMOJEHCTBHS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHMMaHue crneuu(ukr OWOJIOTUM KaK HayKd, OCO3HaHHs €€ poiu B (opMHUpOBaHUH
PaLMOHATIBHOIO HAYYHOI'O MBIIIUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPEJICTABIECHUS 00 OKpYXKAroIEeM MUpe
KaKk O €JUHCTBE IPUPObI, YeJIOBEKa M OOLIecTBA, B MO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH M
peleHn: mpoodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIsi COBPEMEHHOM IMBHIM3AIMH: 00eCIIeueHUs] HOBOTO
YPOBHSI Ppa3BUTUS MEAULUHBI, CO3/laHHE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peIlaTh
pecypcHble MpoOJIEMBbl  Pa3BUTHUA 4YEJIOBEYECTBA, IIOMCKA IyTed BbIXoJa M3 IIOOAIbHBIX
HKOJIOTHYECKUX MpolieM u olecreyeHus Mepexoia K YCTOMYMBOMY DPa3BUTHIO, PAlHOHAIEHOMY
HCIIOJIb30BAaHUIO IIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B IOJyYCHUMM OHOJOTMYECKUX 3HAHMH B IEIAX IOBBIIEHUS OOLIei
KyJbTYpbl, €CTECTBEHHO-HAyYyHOH TIPaMOTHOCTH, KaK COCTaBHOM dYacTu (YHKLHUOHAIbHOMN
IpaMOTHOCTH 00ydJaronuxcs, GopMUpyeMoil pu U3y4eHUH OUOJIOTHH;

NOHMMAHHUE CYHUIHOCTH METOJOB II03HAHUS, MCIONb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCII0JIb30BaTh MOIy4aeMble 3HAHUS /IS aHaJIM3a U O0bACHEHMS SIBIICHUH OKPY)KAOLIEro
MHUpa U IPOMCXOJAIIMX B HEM M3MEHEHUH, yMEHUE JielaTh 0OOCHOBAHHbBIC 3aKJIIOUEHHS Ha OCHOBE
HAYYHBIX ()aKTOB ¥ UMEIOIIUXCS JAHHBIX C IEIIBI0 TIOJTYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO MCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS ISl pelIeHUs podsieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME LIEHHOCTH HAay4YHOM JeATEeIbHOCTH, TOTOBHOCTb OCYILECTBIIATH IPOEKTHYI U
HCCIIEIOBATEIBCKYIO ACSITEIBHOCTh HHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEIPEPHIBHOMY O0Opa30BaHUIO U caMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 10 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJbTaThl OCBOCHHS yueOHOro mipeamera «buosorus» BKIIOYAIOT:
3HAYMMbIe 1 (OPMHUPOBAHUS  MHUPOBO33pPEHUSA  OOYUAOIMIMXCA  MEKIUCIHUIUITMHAPHBIE
(MeXmpenMeTHbIe) OOIeHayYHbIE TOHSITHS, OTPa)KaloUIfe IeTOCTHOCTh HAYYHOW KapTHUHBI MHUpa U
crnenuuKy METOJOB TMO3HAHMS, HCIOJIb3YEeMBIX B ECTECTBEHHBIX HayKaX (BEIIECTBO, JHEPTHf,
SBJICHHE, TIPOIIECC, CUCTEMa, HAyYHbIH (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeI0BaHNe, HAOMI0IeHUe, W3MEPEHHE, DJKCIEPUMEHT U JpPYTHe);, YHUBEpPCaJIbHBIE yueOHBbIE
neiicTBus (To3HaBaTelbHbIE, KOMMYHUKATUBHEIE, PETYISTUBHEIE), oOecreunBaronme GopMUpoBaHUe
(GYHKIIMOHATBHOW TPAaMOTHOCTH M COIMATBHONM KOMIIETEHIIMH OOYyYarolIuXcs; CIOCOOHOCTH
00yJaronuxcsi HMCIOJIb30BaTh OCBOCHHBIC MEXKIUCIHUILUIMHAPHBIC, MHPOBO33PCHUECCKUE 3HAHHUS U
YHUBEpCAIbHBIC YICOHBIC JCHCTBUS B MO3HABATEIFHOW U COITMATILHON TIPAKTHKE.

B pesynbTare u3yueHus OMOJIOTHH Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHus y 00ydaromerocs
OynyT chopMUpOBaHBI TO3HABaTelbHbIE YHHBEpCalbHbIC y4eOHBIE IEUCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCaIbHBIC YUeOHbBIC TEUCTBUS, PETyIATUBHBIC YHUBEPCAIbHBIC YI€OHbBIE NEUCTBUS, COBMECTHAS
JIEATEeIIbHOCT.

MertanpenmMeTHble pe3yabTaThl OCBOSHUS MPOTPaAMMBbl CPETHETO OOIIETr0 00pa30BaHUs AOKHBI
OTpaXkaTh:

OBiaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IHiCTBUSIMH

1)0a3o0Bble JJornyeckue AecTBUS:
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camMoCTOsITeNIbHO  (OPMYIUPOBAaTh U aKTyaJlU3UpoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIONIb30BaTh NPHU OCBOCHUU 3HAHWK TPHUEMBI JIOTUYECKOTO MBINLICHUS (aHalIwM3a, CHHTE3a,
CpaBHEHUs, Kiaccu(dUKauu, 0000IIEeH s ), paCKPbIBaTh CMBICII OMOJOTUYECKHX MOHATHH (BBIACISITH
UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATUSIMU);

OTIPEICIIATH LETH ACSITeILHOCTH, 3a/1aBasi MApaMEeTPhl U KPUTEPHUH MX JTOCTHXKEHUS, COOTHOCHUTh
Pe3yIbTaThI ACATEILHOCTH C TOCTABIICHHBIMU IEJISIMH;

UCIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS ISl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pPacCyXIEHUsl (MHIYKTUBHBIC, IENYKTUBHBIC, 110 aHAJIOTUU), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHHUSX, (DOPMYIHpPOBATH BHIBOABI U
3aKTFOYCHHUS,

IPUMEHSTh CXEMHO-MOJICJIbHBIE CpPEJICTBA [UIsl MPEACTaBICHHUS CYIIECTBEHHBIX CBs3ed H
OTHOIICHUH B H3y4aeMbIX OHOJOTMYECKHMX OOBEKTaxX, a TaKkKe MPOTUBOPEUU pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3zpabarbiBaTh IUTAH PEIICHHS] NPOOJIEMbI C y4ETOM aHaIM3a MMCIOIIUXCS MaTepUaTbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh, OILEHUBATh COOTBETCTBHE pE3YIbTATOB ILENSIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M  BBINONHITH pPa0OTy B YCIOBHSX PEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIeM.

2)0a30BblIe HCCIeN0BaTEIbLCKHE IelCTBHSI:

BJIQJICTh HABBIKAMHU Y4EOHO-HCCIIEAOBATEIHCKOM M MPOCKTHON JEATEIhbHOCTH, HAaBBIKAMH
paspeiieHusi mpobiieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY IIOMCKY METO/OB
pellIeHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIONIb30BaTh PA3NIUYHbIE BUIBl JEATEIBHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHIO B YU4EOHBIX CHTYAIIHSIX, B TOM YHCJIC PU CO3aHUN
YUEOHBIX M COITUATBHBIX ITPOCKTOB;

dbopMUpOBaTh HAYYHBIH THUIl MBIIUICHUS, BIAJ€Th HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3amaydl B 00Opa30BaTENbHOM JESATEIBHOCTH H
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUUMHHO-CIICICTBEHHBIE CBS3HM U aKTYyalH3UPOBaTh 3a7auy, BBIIBUTaTh TUIIOTE3Y €&
pellleHus, HaXOAUTh apTyMEHTHI AJs JOKa3aTellbCTBa CBOMX YTBEP)KIEHUH, 3a7aBaTh MapamMeTphl U
KPUTEPUHN PEIICHHUS;

AHATM3UPOBATH TIOJYYCHHBIC B XOJIC PEHICHUS 3a7a4d Pe3yJabTaThl, KPUTHUYECCKH OIEHUBATH MX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIIECTBIIATh IICJICHANPABICHHBIH TIOMCK TIEpEHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
poeCCHOHAIBHYIO CPENy;

YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, TIPeIaraTh OPUTHHAIBHBIC TIOIXOJIBI U PEIICHHS, CTABUTh TPOOJIEMBI H
3aJ1a4d, JOITYCKAIONINe aTbTEPHATHBHBIC PEIICHUS.

3) padora ¢ nHpopManmeii:

OpPUEHTUPOBATHCS B PA3MTUYHBIX HCTOYHHUKAX WH(OpMALIUU (TEKCTE yueOHOTO MOCOOus, HayYHO-
MOIYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBAPAX M CIPAaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTepHeTe), aHaIM3upOBaTh MHPOPMAIIHIO PA3IMYHBIX BUIOB U (GOPM IMpeICTaBICHUS, KpUTHUECKU
OIICHUBAThH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;
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dbopMynupOBaTh 3alpochl M TNPUMEHSATh pa3IUYHbIE METOJbl MpU TOUCKE U OoTOope
Ounonoruveckoi HHGOpMaIUU, HEOOXOAUMOMU /TSl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT  HCHOJB30BAHUSA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMalbHYIO  (GOpMYy  TMPEACTABICHUS  OHUOJIOTUYECKOU
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYToe);

UCIIONIb30BAaTh HAYYHBIM SI3BIK B KAaueCTBE CpEICTBA IMpu paboTe C OMOIOTHYECKOU
uH(popMalMel: NPUMEHATh XUMHYECKHe, (U3NYEeCKHe W MaTeMaTU4YeCKUe 3HAKU U CHMBOJIbI,
dopmynbl, abOpeBHATYypy, HOMEHKJIATypy, HCIOJIb30BaTh W  MPeoOpa3oBbIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HAaBbIKAMH PACIIO3HABAHMS W 3aIIUTHI WH(pOpMAUU, HHPOPMAITMOHHONW OE30MaCHOCTH
JUYHOCTH.

OBi1aieHHe YHUBeEPCAJIbHBIMU KOMMYHUKATUBHBIMU /1efiCTBUSIMM:

1)o0menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cepax KHU3HH, aKTHBHO y4acTBOBATh B JIMAJIOTE WJIH
JUCKYCCUM TIO CYIIECTBY OOCY»XJaeMOl TeMbl (YMEHHUE 3a/1aBaTh BOIMPOCHI, BHICKA3BIBATh CYKIEHUS
OTHOCUTEIIbHO BBITIONHEHHs MpeljiaraeMoil 3ajJadd, YYHUTHIBAaTh HHTEPECHl W COIJIACOBAaHHOCTH
MO3HUINN APYTUX YYaCTHUKOB TUAJIOTA MITH TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHUS, MOHUMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYallMi, yMETh CMSr4arb KOH(MJIMKTHI M BECTHU
MIEPETOBOPHL;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMU OOMICHUSI U B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHHS IPYTUX
JIOJEH, TpOSIBIATH YBAaKUTEIbHOE OTHOLIEHHME K COOECeIHMKY U B KOpPpEeKTHOH (dopme
bopMyITupOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2)coBMecCTHAs AeSITeJIbHOCTD:

MOHMMAaTh M WCIOJb30BaTh IPEHMYIIECTBA KOMAHTHOW W WHIUBUAYAJIBHOW pabOTHl IpH
perieHny OUOoIOrHYecKoi mpoosieMbl, 000CHOBBIBAThH HEOOXOIMMOCTh IPUMEHEHUS IPYIIOBLIX (HOpM
B3aMMO/ICICTBUS NIPU PELIEHNU YueOHOH 3a1a4H;

BBIOMpPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEMCTBUH C yd4y€TOM OOIIUMX HHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

NPUHUMATD L€ COBMECTHOM NIEATETLHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATH JICHCTBUS 110
e JIOCTM)KEHUIO: COCTaBJIATh IUIaH JEWCTBUH, paclpenenirTbh polu ¢ y4€TOM MHEHUH YYacTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOI padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa U Ka)/JO0ro YYacTHHKAa KOMaHIbl B OOLIMH pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npe/UlaraTb HOBBIE TIPOEKTHI, OLIEHWBATh HJIEH C MO3UIMHU HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE TMOBEACHNE B PA3IUYHBIX CHTYAIHSX, MPOSBISATH
TBOPYECTBO U BOOOpaKE€HNE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

1)camoopranusanus:

UCTIOJIF30BaTh OMOJIOTUYECKHUE 3HAHUS ISl BBISIBICHUS TPOOJIEM M MIX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpPAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHMW IEJIEBbIE W CMBICIIOBBIE YCTAaHOBKH B CBOHMX
NeHCTBUSAX M TOCTYIKAaX IO OTHOUICHWIO K JKMBOM MpPUPOJE, CBOEMY 3/I0pOBBI0 U 3/10POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTh, BBISBIATH TPOOJIEMBI, CTABUTD
U GOpMyJIHpOBaTH COOCTBEHHBIE 321241 B 00Pa30BaTEIbHON ACATEIBHOCTU U )KU3HEHHBIX CUTYalLUsX;
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CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELIEHUs HpoOJeMbl C Yy4ETOM MMEIOLIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX NPEANOUTECHUH;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHHUIO IIUPOKOH JPYIUIIMH B pasHBIX 007acTIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTb OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCSATCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJ€Th HABbIKAMU I103HABATEIbHOU pe(IEeKCHH KaK OCO3HAHUS COBEPLIAEMbIX JECHCTBHHM M
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YIbTaTOB U OCHOBAaHMM, MCIIOJIb30BaTh MPUEMBI peQIIeKCUU JUIs
OLIGHKU CHTYalllH, BBIOOPA BEPHOTO PEILICHHS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHU)KECHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

3)npuHsATHE CeOs1 M APYTrUX:

IPUHUMATH ceOsl, TIOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTATOB IEATEIBHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKHY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C IMO3ULMU APYrOro 4eI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEGHUS CoOJep)kaHusi yueOHoro mpenmera «buosorus» Ha
yIIIyONEHHOM YPOBHE OPHEHTHPOBAHBI Ha olecreyeHne NpopMIbHOTO OOydeHHsI OOydYaroIIMXCs
6uonornu. OHM BKIIIOYAIOT: crenupuyeckrue A OMOJIOTMU HaydHble 3HAHUS, YMEHHUS M CIIOCOObI
JNeMCTBUH 1O OCBOEHHMIO, MHTEPIpPETaly M IMpeoOpa3oBaHMUIO 3HAHUM, BHUJIBI JIEATEIBHOCTH IO
MOJIyUEHUIO HOBBIX 3HAHUM M HMX NPUMEHEHUIO B pa3jIMYHbIX YUEOHBIX, a TaKXK€ B PEATbHBIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPeICTaBICHbI IO FOJaM U3yUeHUS.

[IpenmerHble pe3yabTaThl OCBOEHHUS yueOHoro mpeamera «buonorus» B 10 knacce NOTKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE€ W POJM OHOJIOTMH B CHCTEME E€CTECTBEHHBIX HayK, B
(OpMUPOBAHUN €CTECTBEHHO-HAyYHOM KapTUHBI MUpPA, B MO3HAHUM 3aKOHOB MPHUPOJIBl U PEIICHUU
npo0jeM paluOHaIbHOTO MPHUPOJOIOIB30BaHMS, O BKJIAJE POCCHMCKMX U 3apyOeXHbIX YYEHBIX B
pasBUTHE OMOJIOTHY;

BJIQJICHUE CUCTEMOW OHOJIOTUYECKUX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiye
Ouojoruyeckre TEPMHHBI M TOHATUS (KU3Hb, KIIE€TKAa, OpraHu3M, MeTa0oJu3M, TOMEOoCTas,
CaMOpETYJISIIMSL, CAaMOBOCIIPOM3BE/IEHUE, HACJIEACTBEHHOCTh, W3MEHUYUBOCTb, POCT M Pa3BUTHE),
6uonornyeckue teopun (kinerouynas teopus T. IlIBanna, M. Illneiinena, P. Bupxoa, xpomMocoMHas
teopusi HacieactBeHHocTH T. Moprana), yuenus (H. Y. BaBwioBa — o meHTpax MHOTO0OOpazusi u
MIPOUCXOXKICHUS KYJIbTYPHBIX PAacTEHHi), 3aKOHBI (€AMHOOOpa3us MOTOMKOB MEPBOrO IMOKOJICHUS,
pacIleIUIeHNs], YUCTOTBHI TaMET, HE3aBUCUMOT0 HacienoBaHus I'. MeHaens, roMoJIoTHYeCKUX psAIoB B
HacyecTBeHHON n3MeHunBocty H. . BaBuiioBa), npuHIUNIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMM METOJIaMU HAy4YHOI'O ITO3HAHUS, MCIOIb3YeMbIX B OHOJOTHYECKUX
HCCJIETOBAHMSIX KHUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHME BBIJENATh CYIIECTBEHHBIE IPU3HAKU: BHUPYCOB, KJIETOK INPOKAPHOT U 3IYKApHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM uucie OakTepuid, TrpubOB, pacCTCHHUH,
KMBOTHBIX M YE€JIOBEKAa, CTPOCHHsS OPraHOB M CHCTEM OpPraHOB pPACTEHUH, *XMBOTHBIX, YCIIOBEKA,
IIPOLIECCOB KU3HEICATCIIBHOCTH, NPOTEKAIOMUX B OpraHU3Max PAacTeHHH, >KMBOTHBIX M YEJIOBEKa,
OMOJIOTHYECKHUX MPOIECCOB: oOMEeHa BEIIeCTB (METaboaM3M), MPEBPAIICHUS SHEPrUH, OpOKEHUs,
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aBTOTPO(PHOTO M TETepOTPO(PHOr0 THUMOB MUTAaHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MEHO03a,
raMeToreHes3a, 3MOpHOreHe3a, MOCTIMOPUOHAIBLHOTO PAa3BUTHS, Pa3MHOXKCHHS, HHIUBUIYaTILHOTO
pa3BUTHUS OpraHu3Ma (OHTOTeHE3a), B3aMMOJICHCTBHS T€HOB, TETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMHU KIETKHU U UX (QYHKIHUIMH,
CTPOCHHEM KJIETOK pPa3HbIX TKaHEH M UX (YHKIUSMHU, MEXKIYy OpraHaMH M CHUCTEMaMH OPTraHoB Yy
pacTeHUM, KUBOTHBIX M YEIOBEKA M MX (PYHKIHMSIMH, MEXKIY CUCTEMaMHU OPTaHOB U UX (DYHKIIUSIMHU,
MEXy dTamamMu oOMEHa BEIIECTB, dTalaMH KJIETOYHOTO IUKJA W JKU3HEHHBIX IHKJIOB OPTaHU3MOB,
sTanamMy 3MOPUOHAIILHOTO Pa3BUTHS, T€HOTHIIOM U (EHOTUNIOM, (PEHOTUNIOM M (haKTOpamH Cpeibl
oouTaHus;

YMEHHE BBISBJIATH OTJIMYUTEIbHBIC MPU3HAKA JKUBBIX CHCTEM, B TOM 4YHCJIE pACTCHUH,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHMOJOTHYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIMKY JJISl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTHUYECKUX TPYIII;

YMEHHE peniatb OWOJIOTMYECKHE 3a/lady¥, BBISBISATH MPUYUHHO-CIICJCTBCHHBIC CBS3H MEXKIY
UCCJICTyeMbIMU OMOJIOTHYECKUMH TPOIECCAaMH U SIBIICHUSIMH, JeJIaTh BBIBOABI M TIPOTHO3BI Ha
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMIOJIHATH Ta0OPAaTOPHBIE U MpakTHUeCKue paboThl, COOMI0IATh MpaBuia mpu paboTe ¢
y4eOHBIM 1 JJaOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3BI, IIPOBEPATH UX IKCIEPUMEHTAIBHBIMU CPEACTBAMH, (GOPMYIUPYS
1eJIb UCCIIeIOBAaHUS, AaHATTM3UPOBATH MOJIyUYE€HHBIE PE3YJIbTaThl U I€TIaTh BHIBOIbL;

YMEHHE Yy4acTBOBaTh B Y4eOHO-HUCCIEIOBATENbCKOW paboTe MO OHWOJOTHH, AKOJOTUU U
MEIWIIMHE, IMPOBOJUMONW Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, W IYOJWYHO TPEACTABIATH
MOJTyYEHHBIC PE3YJbTAThI HA YICHUYCCKUX KOHPEPCHITUSX;

YMEHHE OLICHMBATh YTHUYECKHE aCIEKThl COBPEMEHHBIX HMCCIEIOBAaHUN B 00JACTH OMOJIOTUU U
MEAUIHUHBI (KIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HANPABIEHHOE M3MEHEHHE T'€HOMa U
CO3/IaHHM€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHME OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyayuiell mpodeccnoHalbHON JEATENIbHOCTH B
o0macT OWOJIOTHH, MEIUIMHBI, OMOTEeXHOJOTHH, BETEPHUHAPHH, CEIBCKOTO XO3SICTBA, MHIIEBON
MPOMBINIICHHOCTH, YIIIyONsATh MMO3HABAaTEIbHBIA WHTEPEC, HAIPABJICHHBIM Ha OCO3HAHHBIM BBIOOP
COOTBETCTBYIOIIEH Mpodeccun M MPOJOKEHHE OWOIIOTMYECKOTO 00pa3oBaHHUS B OpraHU3ALUAX
cpenHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHuUs.

[IpenmerHbIe pe3yabTaThl OCBOCHHUsI yueOHOTo mpeamera «buonorus» B 11 kaacce NOTKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUK O MecTe€ W POJM OWOJIOTMH B CHCTEME E€CTECTBEHHBIX HAyK, B
(GhOpMUPOBAHUH COBPEMEHHOHN €CTeCTBEHHO-HAYYHON KapTHHBI MUPA, B TIO3HAHUHU 3aKOHOB IMPUPOJIBI U
pEIIeHNH SKOJOTHMYECKUX TMPOOJIEM YeIIOBEYECTBA, a TAKXKE B PEIICHHH BOIPOCOB PAIlOHAILHOTO
MPUPOJIONIONB30BaHUSl, U B (OPMUPOBAHWUU IIEHHOCTHOTO OTHOIIEHUS K TMPUPOJE, OOIIEeCTBY,
YeIOBEKY, O BKJIa/Ie POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIIAJIETh CHCTEMOW OWOJIOTMYECKHUX 3HAaHWH, KOTOpas BKIIOYAET ONpEACTCHUS U
MMOHMMAaHHE CYIIHOCTH OCHOBOITOJIATAFOIINX OMOJIOTHICCKUX TEPMHUHOB W MOHATHH (BUI, IKOCHCTEMA,
ouoctepa), O6monorudeckue Tteopuu (dBoirolMoHHAs Teopus Y. JlapBuHaA, CHHTETHYECKas TEOPUS
sBomtonnn), yueHus (A. H. CeBeprioBa — o myTsX U HampaBlieHUsX 3Boitonuu, B.W. BepHnaackoro — o
ouocdepe), 3akoHbl (TeHeTmueckoro paBHoBecus JIx. Xapau m B. BaiinGepra, 3apojbIiieBoro
cxonctBa K. M. bopa), mpaBuna (munumyma lO. JInbuxa, SKOJOTHYECKOW MHUPAMUJIBI DHEPTHUN),
runotessl (runore3a «mupa PHK» V. I'unbepta);

YMEHHE BIIQJIeTh OCHOBHBIMH METOJaMH HAyYHOTO T[IO3HAHWS, UCIHOJIb3YEeMBbIMH B
OMOJOTUYECKHUX HUCCIIEeIOBAaHUSAX JKUBBIX OOBEKTOB M KOCHUCTEM (OIMHCaHue, U3MEpPEeHHe, Ha0I0IeHNE,
9KCIIEPUMEHT), ClI0cO0aMU BBISIBICHUS U OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPU3HAKU: BUJOB, OMOTEOIIEHO30B, SKOCUCTEM U OHOChepHI,
CTaOUIM3UPYIOMIETO, ABMKYIIETO WM Pa3phIBAIOIIETO €CTECTBEHHOTO O0TOOpa, aJUIONATPHYECKOTO M
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CUMIATPUYECKOT0 BUI000pa30BaHMsl, BIUSHUS ABMKYILHUX CHUJI 3BOJIOLUU HA TeHO(POH] MOMYJISALIUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cCpele OOWTaHWs, 4YepeJOBAHMUS HAIPABJICHUN HBOIIOLNH,
KpyroBOpOTa BEUIECTB U IMOTOKA YHEPTHUU B IKOCHCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXAY IPOLECCAMH 3BOJIONUU, ABIKYIIUMU CUIAMU
AHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbBIX SKOCHCTEM U IIPUCIIOCOOICHUSIMH K HUM OPTraHU3MOB;

YMEHHE BBISBISITH OTIMYUTENHHBIC MPHU3HAKK JKUBBIX CUCTEM, IPUCIIOCOOJICHHOCTh BUIOB K
cpene oOuTaHus, aDMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB DKOCHCTEM, B3aMMOCBS3EH OPraHu3MOB
B COOOIIIECTBAX, aHTPOIIOT€HHBIX U3MEHEHUH B 9KOCUCTEMaX CBOE MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO H
CUMBOIIMKY JUISI JIOKA3aTeILCTBA POJICTBA OPTAaHMU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIII, B3aUMOCBSI3U
OPTaHW3MOB W CpeAbl OOWTAHWS, €IUHCTBA YEJIOBEUECKUX pac, HEOOXOAMMOCTH COXPAHCHHUS
MHOT000pa3us BUAOB U SKOCUCTEM KaK YCIOBHUS COCYILIECTBOBAHUS IPUPO/IBI U YETIOBEUECTBA;

YMEHHE peniatb OWOJIOTMYECKHE 3a/ladyM, BBIABIATH MPUUUHHO-CIECJICTBEHHBIC CBA3M MEXIY
UCCJICTyeMbIMU OMOJIOTUYECKUMH TPOIECCAaMH U SIBIICHUSIMH, JEJaTh BBIBOABI W TPOTHO3BI Ha
OCHOBaHUH TIOJyYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIOJIHATH Ta0OPATOPHBIE U MpaKTHUUECKUue paboThl, COONIOAATH MpaBuiIa Mpu padoTe ¢
yueOHBIM U JTa00pAaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3BI, IIPOBEPATH UX IKCIEPUMEHTAIBHBIMU CPEACTBAMH, (OPMYIUPYS
1eJTb UCCIICIOBAHUS, AHATTM3UPOBATH MOJIYUCHHBIC PE3YJIbTAThI U JIeTIaTh BBIBOIBL;

YMEHHE Yy4acTBOBaTh B Y4e€OHO-HUCCIEIOBATENbCKOW paboTe MO OWOJOTHH, AKOJIOTUU U
MEAMIIMHE, MPOBOAUMONM Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U MYOJIWYHO TPEACTABIATH
MIOJTyYEHHBIC PE3YJIbTAThI HA YYCHUYCCKHX KOH(PEPECHIIUSX ;

YMEHHE OIEHUBATH THIIOTE3bI M TCOPHH O MPOUCXOKICHUH >KU3HH, YCIIOBEKA U YCIIOBEYCCKUX
pac, o IpUYHHAX, MMOCIEICTBUAX U CIIOCO0aX MPel0TBpaleHHs II100albHbIX U3MEHEHU B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccnoHalbHON NESTENIBHOCTH B
obnactu OWOJIOTUH, HKOJIOTUH, MPHUPOAONOIB30BAHUS, MEAMIIMHBI, OWOTEXHOJIOTUH, TCHUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SMCTBa, IHINEBOW IMPOMBIIUICHHOCTH, YIIYOJIATHh ITO3HABATEIHHBIN
WHTEpEC, HaIpaBJICHHBIM HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu U TMPOJIOKEHHE
OMOJOTHYECKOTO0 O00pa30BaHMs B OPraHU3alUAX CPEeIHEro MPOPECCHOHATBHOTO M BBHICIIETO
o0Opa3oBaHusl.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Tpuka3 Munucrepcrsa npocseuienus PO ot 02.08.2022 Ne 653 «O06 yrBepxxaeHuH (eaepanbHOro nepedHs
ANEKTPOHHBIX 00Pa30BaATENbHBIX PECYPCOB, JOMYIIEHHBIX K HCIIOJIb30BAHUIO NP pean3aliii UMEIOIINX
rOCyIapCTBEHHYIO aKKpeIuTaIuio oopasosarenbHbix mporpamm HOO, OO0, COO» (3apeructpupoBan
29.08.2022 Ne 69822) - https://edsoo.ru/wp-
content/uploads/2023/08/%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%E2%84%96-653-
%D0%BE%D1%82-02.08.2022.pdf

BocnurareabHBbIN aCIeKT.

Pabouas nporpamma Bociutanuss MbOY «I'umnazus Nel um.P. daxperannay peann3yercsi B TOM YUCIE U
Yyepe3 MCI0JIb30BaHNE BOCIUTATEIFHOIO OTEHIIMANIA YPOKOB OMOJIOTHHU. DTa paboTa OCYIIECTBISIETCS B
clenyomux Gopmax:

[ToGyxnenue oOoyJarouxcst CoOM0aTh Ha YPOKE OOIIEHPUHATHIC HOPMBI TOBEICHUS, ITPaBHUiIa OOLICHHUS CO
CTapmuMH (IeJarorudeCKUMHA paOOTHUKAMHU) U CBEPCTHUKAMHU (00YJarOITUMUCS ), TPUHITUIIBI Y4eOHOH
JMCLUUIUIMHBI U CAMOOPTaHU3AIHH.

[IpuBneueHne BHUMaHUS 00Y4AIOIIUXCS K IIEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax MpeIMEeTOB,
SIBJICHUH, COOBITHI uepes:

— oOpalleHrie BHUMaHUs Ha HPaBCTBEHHBIE aCMIEKThl HAYYHBIX OTKPBITUH, KOTOPBIE U3y4YalOTCs B JaHHBIN
MOMCHT Ha ypOKE; Ha MPEICTABUTENICH YUCHBIX, CBA3aHHBIX C U3yUYaeMbIMH B IAHHBI MOMECHT TEMaMH, Ha TOT
BKJIaJl, KOTOPBIIl OHU BHECJIM B Pa3BUTHUE HAIlIEH CTPaHbl U MUPA, HA JOCTOWHBIE MOAPAXKAHUS PUMEPHI HX
KU3HU, HA MOTHBBI UX ITOCTYITKOB;

/cnonb3oBaHNe BOCIUTATENLHBIX BO3MOKHOCTEH coiep kaHus yueOHOro npeamera il OpMUPOBAHUS Y
00yJaroIUXCsl POCCUUCKHUX TPATUITMOHHBIX JYXOBHOHPABCTBEHHBIX U COLIMOKYIBTYPHBIX IIEHHOCTEH depe3
o100p COOTBETCTBYIONIMX 3a/1a4 AJIsl pelIeHUs, MPOOIEMHBIX CUTYaIUi Ui 00CYX/IeHUs B KJlacce
*BxirroueHme B ypok UTPOBBIX MPOIETYP, KOTOPBIE TIOMOTAIOT MOAEPKATh MOTHUBAIMIO 00YJaIOIIMXCS K
MOJIYYEHUIO 3HAHUN, HAJIAXKMBAHUIO TO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIIEHUH B KJIACCE, TOMOTAIOT
YCTaHOBJICHUIO JOOpOKeIaTeIbHOM aTMOCc(ephl BO BpeMs ypoKa.

[IpuMeHeHNe HAa YpOKE UHTEPAKTUBHBIX (POPM pabOThl, CTUMYIHPYIOMIMX O3HABATEIbHYI0 MOTHUBALIUIO
o0yJaronmxcsi.

[IpuMeneHue rpynmnoBoii paboTsl WK paboThl B Tapax, KOTOPHIE CIIOCOOCTBYIOT PA3BUTHIO HABBIKOB
KOMAaHTHOW pa0OTHI M B3aUMOACHUCTBHIO C PYTUMH 00YUJaIOIIMMUCS.

*Br100p u Bcmonp30BaHNe HA ypOKaxX METOJI0OB, METOAMK, TEXHOJOTHH, OKa3bIBAIOIINX BOCIIUTATEILHOE
BO3/ICHCTBUE HA JINYHOCTh B COOTBETCTBUH C BOCIIUTATEILHBIM HJICAJIOM, IENBIO U 33/1a4aMU BOCITUTAHUSI.
*MHumMupoBaHue 1 MOIACPKKA UCCIIEOBATENBCKOM 1eATeIbHOCTH IIKOJILHUKOB B (hopMe BKITIOUCHHS B YPOK
Pa3IMYHBIX UCCIIETOBATEILCKUX 3aJaHUN M 32/1a4, YTO JJAeT BO3MOXXHOCTh 00ydJaronIimMcst mpuodpectu
HABBIKM CAMOCTOSITENILHOTO PEHICHUS TEOPETUIECKOM MPOOIeMbl, TeHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX THITOTE3, YBAXHUTEILHOTO OTHOIICHUS K TYXKUM HJICSM, ITYOJIMYHOTO BBICTYIIIICHUS,
apryMEHTHUPOBAHUS U OTCTAWBAHUS CBOEH TOUKH 3PEHHUS.

*YCTaHOBJICHHUE YBAKUTEIBHBIX, IOBEPUTEIBHBIX, HE()OPMATHHBIX OTHOIIEHUH MEXKTY YUUTEIEM U
y4E€HUKaMH, CO3/IaHHEe Ha YPOKAaX IMOLMOHAIEHO-KOM(POPTHON CPEIBL.
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10 KJTACC

KoanuecTBo yacos
Ne, HaumeHoBaHHe pa3esioB U TeM NMPOrpaMMbl
Beero Konr [IlIpak
pao pao

1 buoinorus kak Hayka 1
2 JKuBbIE CHCTEMBI M UX U3y4YEHUE 2
3 buonorus knetku 2 0.5
4 XUMHUYECKask OpraHu3anus KIETKU 10 1
5 Crpoenue u GyHKIHMH KIETKH 8 1 2
6 OOMeH BelEeCTB U NPEBpAILEHUE S3HEPTUU B KIIETKE 9
7 Hacnencreennas nadopmanus u peam3anus e€ B KIIeTKe 9 0.5
8 JKU3HEHHBIN TUKIT KIETKHA 6 1 1
9 Ctpoenue u GyHKIIMH OPraHU3MOB. 17 1.5
10 = Pa3MHOXXeHUE U pa3BUTHE OPraHU3MOB 8 1 1.5
11 I'enetuka — Hayka 0 HaCIEACTBEHHOCTH U U3MEHYUBOCTHU OPTraHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 1
14 I'eneTuka yenoseka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTETHYECKass OMOTIOTUS 4 1
17 = PesepBHOe Bpems 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 13
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11 KUIIACC

No KoanuyecTBO yacos.
n/ HaumeHoBaHue pa3/ie/ioB U TeM NMPOTrPAMMbI Bee Koutr IIpak
n ro paod paod
1 3apoxacHUE U Pa3BUTHE YBOIOIIMOHHBIX MIPEICTABIICHUH B OMOIOTHI 4
2 MukposBontonus U €€ pe3ysbTaThl 14 1 2
3 Makpo3BotOLHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3eMIle 15 1 1.5
5 [IpoucxoxaeHre yeaoBeKka — aHTPOIOTeHE3 10 1 1
6 DKOJIOTHS] — HayKa O B3aMMOOTHOILIEHHUSAX E)praHmuMOB u 3 0.5
HAJOPTaHU3MEHHBIX CUCTEM C OKpYXKaromiei cpenoit
7 OpranusMmel U cpea OOUTaHUs 1 1.5
8 DKOJIOTHS BUJOB U MOMYJISIIUI 0.5
9 DKoJ0rus coo01ECTB. DKOJIOTUYECKUE CUCTEMBbI 12 1 0.5
10 buocdepa — rmobansHas 3xkocucTemMa
11 UYenoBek U OKpyKaromas cpea
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 7.5
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