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MNOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma o yuebromMy npeamery "buonorus” (nanee - OMOJIOTHS) HA YPOBHE CPEITHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3
«O06 obOpazoBanun B Poccuiickoit denepanun»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yuebOHoro npeamera «buoIOTHS» U OCHOBHBIX MOJIOKEHUN (henepanbHOoil pabodeil mporpamMmbl
BOCITUTAHUS.

VYuebusiii npeamer «buonorus» yriyonéanoro ypoBHs usydeHus (10-11 xmaccer)
SBIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeIMETHON 00macTu «EcTecTBEeHHO-HAYYHBIE MPEAMETHD.
Cornacno mnonoxenusim OPI'OC COO mnpodunbHbie ydeOHbIE TpEeaMEThI, H3ydaeMble Ha
yrayOlIEHHOM YpOBHE, SIBIISIOTCS criocoOoM muddepeHnranuu o0y4IeHusl Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUS M MPHU3BAHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOpa3zoBaHueM. B To e Bpems
KOKIBIA U3 ATHX YU4€OHBIX MPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30BaTeIbHBIX, BOCIIUTATEIBHBIX M PA3BHBAIOIIMX 33]a4, CBS3aHHBIX C MPOQOpUCHTAIHECH
o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIaCTH HAy4yHOro 3HAHUA,
CBSI3aHHOT'O C OMOJIOTHEeN, MEIUIIUHOM, SKOJIOTHEH, ICUXOIOTHEH, CHOPTOM WJIH BOSHHBIM JIEJIOM.

[Tporpamma o yuebHoMy npeamery "buonorus" ga€r mpencraBieHue O LETU U 3aa4ax
U3ydeHHs yueOHoro npeamera «bruonorusy Ha yriyOIEHHOM ypOBHE, ONpeeNsieT 00s3aTelbHOe
(MHBapuaHTHOE) TPEAMETHOE COJAEp)KAHME, €ro CTPYKTypUpOBaHHE IO pas3fesiaM M Temaw,
pacrmpeziefieHue Mo KjiaccaM, peKOMEHAYeT MOCIeA0BaTeIbHOCTh U3YUYEeHUS yueOHOro MaTepHraa
C y4y€TOM MEXIIPEIMETHbIX U BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKM Yy4yeOHOro mpoiiecca,
BO3PACTHBIX 0cOOEHHOCTEH oOydaromuxcs. B mporpamme mo Ouoioruu peaan3oBaH MPUHIIHIL
IIPEEMCTBEHHOCTH C H3yYeHHEM OHOJOrMM Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHA,
Omaromaps 4yeMy [pPOCMATpPUBACTCS  HAMPABICHHOCTh Ha  MOCJIENYyIOIIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OPHUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHUECKOTO MBIIUICHUS, PEACTABICHUN O 30pOBOM 00pase >KHU3HH, Ha
BOCIIUTAaHHWE OEpPEKHOTO OTHONIICHUS K OKpYyXKaloled NpupoaHou cpene. B mporpamme mo
OMOJIOTUM TaKXe IOKa3aHbl BO3MOXXHOCTH yueOHoro mnpenmera «buosorus» B peanuzalnuu
tpeboBanuit ®I'OC COO K mIaHUPYEMBIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesyiabTaraM oOy4deHHss W B (OPMHUPOBAHMH OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHOM
NeSITEIPHOCTH OOYYaIOIMXCsl 10 OCBOCHHIO COZIEp)KaHWs OMOJOTHYECKOro O00pa3oBaHHs Ha
YpOBHE CpeaHero oo1ero oopa3oBaHusl.

VYueOublii npeamer «buonorus» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBeplIacT
Ouosornyeckoe oOpa3oBaHUE B MIKOJE U OPUEHTHPOBAH HA PACIIMPEHUE U YriIyOJeHue 3HAaHUN
0o0ydJarommxcsi O J>KUBOW TMPHUPOJE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOM OHOJIOTHH,
SMOpPUOJIOTUH U OMOJIOTUU PA3BUTHUS, TEHETUKU, CEJIEKIMH, OMOTEXHOJOTUH, IBOJIIOLHUOHHOTO
YUEHUS U KOJIOTUH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OPUEHTHPOBAHO Ha
HOJATOTOBKY OOYYaromUXCs K TOCIEAYIOUIEMY MOJYYCHHI0 OMOJOTHYECKOro oOpa3oBaHUs B
By3aX M OpraHu3alUsIX cpeaHero npodeccuoHaabHoro oopazoBaHusi. OCHOBY €ro CojlepKaHus
COCTaBJISIET CHUCTEMa OMOJNOTMYECKUX 3HAHUM, MOJNYYEHHBIX MPU HU3YYCHHH OOydYaromIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/IeloB OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOJIYy4aroT pa3BuTue. Tak, paciiMpeHsl U yriayOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YelOoBeKa,
Oo0IIMX 3aKOHOMEPHOCTSIX JKU3HH, [OMOJIHHUTEIbHO BKJIIOYEHBI OHOJOTMYECKHE CBEICHUS



MPUKJIATHOTO M TOUCKOBOTO XapakTepa, KOTOPbIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS
MOCIIEAYIOMIETO BhIOOpa mpodeccun. Bo3mMokHA Takke MHTErpamus OMOJOTHYCCKHX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSMH, TOTYIEHHBIMU 00YYaIOIIUMUCS TPU U3y4EHUH (PU3UKH, XUMHH,
reorpauu U MaTEeMaTHUKH.

Ctpyktypa mnporpammbl 1o yueOHOMy mnpeamery "buosiorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIA MOAXOABI K H3yueHHto Ouonoruu. CoOrjacHO UM, H3y4aroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOIO YPOBHS OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHs OHOJOTHYEeCKOro pa3zHooOpasus
wianetel. Tak, B 10 kiacce u3y4yaloTcs OCHOBBI MOJEKYJISPHOM M KIIETOUHOM OHOIIOTHH,
IMOPHOJIOTHN U OMOJIOTUN PA3BUTHS, TCHETUKU M CENIEKIINU, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMoNIOTHH, aKTyaJH3UPYIOTCS 3HAaHUS OOydarommxcsi 1Mo OOTaHWKE, 300JI0THH, AHATOMHH,
¢uznonoruu yenoreka. B 11 kiacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI SKOJIOTHH U
yueHue o buocdepe.

VYueOublii mpenMer «buonorus» TpuU3BaH O00ECTIEYUTh OCBOECHHE OOYYaIOUIMMHCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJCH, NPUHLUUIOB U MpaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, 3HAHUH O CTPOEHUH, MHOTO00pasuul U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJsAlud, OHOLIEH03a, IKOCHCTEMbI, O BBIIAIOIINXCS
HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX HCCIIEJOBAHMSIX B OHOJIOTHH, MPUKIATHBIX acleKTax
Ouosornyeckux 3HaHWH. s pa3BUTHS W MOANEpKaHUS WHTepeca OO0yJaromuxcs K OMOJIOTHU
Hapsily €O 3HAYUTENIbHBIM 00bEMOM TEOPETUYECKOT0 MaTepuaia B COJEPKaHUU MPOrpamMMbl 110
OHMOJIOTUHM TPEIYCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIEHUS U Pa3BUTHS TOW WM MHOU
o0acTi OMOJIOTHH, BKJIAIOM OTCUYECTBEHHBIX U 3apyOe)KHBIX YUEHBIX B PEIICHHE Ba)KHEHIIUX
OHMOJIOTUYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

Lenp uzyyenus yuebnoro npenmera «buonorus» Ha yrnyOaEéHHOM ypOBHE — OBJIaJICHUE
0o0y4aloIMMUCSA 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAIBHOM OpraHU3alliyd >KUBBIX CHCTEM
pa3HOro paHra v NpHuOOpeTeHUEe YMEHHUI HCIOJIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUU MHTEpEca
K OINpeaeneHHONl 00acTH MpoPeCCHOHATBHON JIEATEIBHOCTH, CBA3aHHONW ¢ OMOJIOTHEH, WA K
BBIOOPY y4eOHOTO 3aBEeICHHS ISl IPOIOJDKCHUS OMOIIOTHIECKOTO 00pa30BaHMUS.

Joctuxenue nenu uzydeHus yueOHoro mpenmera «buonorus» Ha yriiyoi€HHOM YpPOBHE
obecrieunBaeTcs pelieHueM CIeAYOInX 3a/1ay:

OCBOCHHME OOYYArOIIMMHUCS CHUCTEMBl OWOJIOTMYECKHMX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHLEMUIMSIX, TMII0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUiax,
COCTaBISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAy4HYIO KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3uu U OCOOCHHOCTSAX OMOJOTHYECKHX CHCTEeM (KIJIeTKa, OPraHu3M, MOIMYJISUs, BH,
OmoreorieHo3, Owocdepa); O BBIIAIOIIMXCS OTKPBITUAX W COBPEMEHHBIX HCCIICIOBAHUAX B
OuoJjioruu;

O3HAKOMJIGHHE  OOydYamoIIMXCsi C  METOJAaMHU  TO3HAHMS  JKMBOW  MPUPOIDIL:
UCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH,
IMOPHOJIOTUN U OMOJIOTUN PA3BUTHS, TCHETUKU M CENIEKINU, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJOrUM, MaJCOHTOJOIMM, 3KOJOTMH); METOJaMH  CaMOCTOSITENbHOIO  IPOBEIEHUS
OMOJIOTHYECKHX HCCIENOBaHU B JiabopaTopuu U B MpHupojae (HaOmoaeHue, H3MEpEHHUe,
JKCIIEPUMEHT, MOJICTIUPOBAHUE);

OBJIQ/ICHUE OOYYAIOIIUMUCS YMEHHSMH: CaMOCTOSTEIbHO HAaXOIUTh, aHAIN3UPOBATH MU
UCII0JIb30BaTh OMOJIOTNYECKYI0 HH(OPMALINIO; MOJIb30BAaTHCS OMOJOTNYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJNOTMM U  COLUAJIBHO-
SKOHOMHYECKUMHU M SKOJOTHYECKUMHU NpOoOJieMaMU YeIOBEYECTBA; OILEHUBATh IOCIEICTBUS



CBOCH JMEATENIbHOCTH 10 OTHOLIEHUIO K OKpPY)KAIoIIeW MNPUPOAHON cpene, COOCTBEHHOMY
30POBBI0 M 3JIOPOBBIO  OKPYKAIOUIMX JIIOACH; OOOCHOBBIBATH M COONIONATH MEpHI
npouIaKTHKH HH()EKITMOHHBIX 3a00JICBaHMM, MMpaBUjia TOBEICHUS B MPUPOJIC U OOSCTICUeHUs
0e30MacHOCTH COOCTBEHHOM JKM3HENEATEIbHOCTU B UPE3BBIYAWHBIX CUTYALUSX MPUPOTHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAayudHbIE OTKPBITHS B 001acTu
OHOJIOTHH;

pa3BUTHE y O0YYAIOIIUXCsl MHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEW B IpoIecce
3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITHSIMH M COBPEMEHHBIMHU HCCIEIOBAHUSMU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJieMaMu, METOJI0JIOTHEN OMOJOrMYecKOro HCCIIeIOBaHUs, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX HWCCIIEJOBAHHUM, peImeHUsT OWONIOTHYECKUX 3a/1ad, MOJACITHPOBAHUS
OHMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIMXCSl [IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOAE B LIEJIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUSIM; (OPMHUPOBAHUE OSKOJOTHYECKOM, TE€HEeTHYEeCKOU
IPaMOTHOCTH, OOIICH KyJIbTYpHI MOBEACHHUS B TPUPOJIE; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npruoOpereHne 00yJIaroIUMICS KOMIIETEHTHOCTH B PAallMOHAIBHOM TPUPOIOTIOIH30BAHUT
(cobmroieHue TpaBUJl TIOBEJCHUS B TMPUPOJIE, OXpaHbl BHUIOB, HKOCHUCTEM, OHochepsl),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBSI U 3J0POBBS OKPYXKAIOLIUX JIOAEH (COOMoIeHusT Mep
npodunakTaku  3a0oieBaHUi, oOecriedeHWe ~ OE30MACHOCTH  KU3HEACITCILHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTUYECKHUX 3HAaHUN U YMEHUH B MIOBCETHEBHOM KU3HU;

CO3/IaHUE YCIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHCS WHIMBHIyaTbHON
00pa30BaTeNbHOW  TPACKTOPHH, CIIOCOOCTBYIOMICH MOCIEAyIOmEMY NpOoPecCHOHATHLHOMY
CaMOONPEIEICHUIO, B COOTBETCTBUU C HHJIWBUIYaIbHBIMH HHTEpECAaMH U MOTPEOHOCTIMU
peruoHa.

OOmiee 4yuCIIO YacoB, OTBEACHHBIX Ha HM3ydyeHHUE OMOJOTUU Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpasoBaHus, cocraiser 204 gaca: B 10 xmacce — 102 waca (3 dgaca B
Hezeno), B 11 kiacce — 102 yaca (3 vaca B HezemI0).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OOy4YeHuss OUOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COJep>KaHus M HANPaBIEHHOCTU Ha MPOAODKEHUE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPraHMU3ALUAX CPEAHET0 MPO(PECCHOHATBHOTO W BBICIIETO
o0OpazoBaHusl.

OO0s13aTeNbHBIM YCIIOBUEM MpPH OOy4eHHHM OMOJIOTMU Ha YriayOJIEHHOM YPOBHE SBIISETCS
IpoOBeJCHUE JIa0OpAaTOPHBIX W MpakTU4Yeckux pador. Takxke ywyacTue oOydaromuxcs B
BBIIOJIHEHUH  TMPOEKTHBIX W y4eOHO-HCCIIEOBATENLCKUX  paboT, TeMaThka KOTOPBIX
OTIpEeNeNIIeTCSl YYUTEIIEM Ha OCHOBE HMEIOMIMXCS MaTepHAbHO-TEXHUYECKUX PECYypCOB U
MECTHBIX IPUPOHBIX YCIOBUM.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoi utoropoi arrecranuu (I'MA).

Tema 1. Bbuosorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIEKCHasi Hayka. Kparkas ucrtopus pa3BUTHS OHOJOTHH.
buonornueckne Hayku M u3ydaemble UMHU TpobOiieMbl. DyHIaMEHTAlbHbIC, MPHUKIAIHBIE U
MIOWCKOBBIC HAYYHBIE UCCIICAOBAHUS B OMOJIOTHH.

3nauenue Ouosorud B (OPMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. I[Ipodeccun, cBszanHpie ¢ Owuosnorueil. 3HaueHue OUONOTMH B MPAKTUYECKOU
JIEeATEIbHOCTH YEJIOBEKA: MEIULIMHE, CETbCKOM XO034MCTBE, IPOMBIILIEHHOCTH, OXPAaHE MPUPOJIBI.

JdemMoHcTpanuu

[optpetsi: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Menpnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. MeunukoB, H. M. Basuios, H. B.
Tumodees-PecoBckuid, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsi3b OHMONOTHU C APYTUMHU Haykamm», «CucreMa OHOIOTHYECKUX
HAYK».

Tema 2. ’KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XMMHYECKOTO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIOXHOCTh U YINOPSAJIOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIPOU3BEICHHUE, Pa3IpPaKUMOCTh,
M3MEHYHUBOCTb, POCT U Pa3BUTHE.

VYpoBHM OpraHu3aluyd >KUBbIX CHUCTEM: MOJIEKYJSIPHBIM, KIIETOYHBIA, TKaHEBbIM,
OpraHU3MEHHBIMH, MONYJISLUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OuoreoneHOTUYECKUIN),
ounochepnsiid. [Iporeccsl, MpouCXoasmue B XKUBbIX cUcTeMax. OCHOBHBIC TMPU3HAKU JKHUBOTO.
Kuznp kak (opma cymiecTBOBaHUS MaTepuu. Hayku, n3ydaroniue >KUBbIE CHCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHu3aluu.

W3ydenue xuBbIX cUCTeM. Mertoabl Ouosiornyeckoil Hayku. Habmionmenue, msmepeHue,
DKCIEPUMEHT, CHCTEMaTh3auus, MeTaaHaiu3. [loHATHE O 3aBUCHUMOM W HE3aBUCHMOM
nepemenHo. I[lmanmpoBanue oskcnepumeHnrta. [locraHoBka u mposepka rumnore3. Hyiesas
runore3a. [lonsTue BEIOOPKU U €€ JO0CTOBEpHOCTh. Pazdpoc B OMoiornueckux nanHbix. OLeHka
JIOCTOBEPHOCTH IMOJYYEHHBIX Pe3ylbTaToB. [IpUUMHBI UCKAKEHUS PE3YJIHTATOB SKCIEPUMEHTA.
[ToHsATHE CTaTUCTUYECKOIO TECTA.

JdemMoHcTpanuu

Tabmunpelr u cxembl: «OCHOBHBIE TPU3HAKU KHU3HW», «bHOIOTHYECKHE CUCTEMBI»,
«CBolicTBa KMBOI MaTtepumn», «YpOBHU OpraHU3aLMU KUBOU NPUPOb», «CTpoeHUE )KUBOTHOU
KJIETKN», « TKaHU KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEYECKOTO OpraHu3May, «buoreonenos»,
«buocdepay, «MeToapl H3ydeHHS KUBOK TPUPOIBI».

O6opynoBanue: 1abopaTtopHoe 000pyI0BaHUE TSl IPOBEACHUS HAOIIOACHUN, U3MEPEHHUIH,
3KCHEPUMEHTOB.

IIpakTuyeckas padora «Vcrnonab30BaHWE pa3TUYHBIX METOJOB MPU HU3YYCHUHU >KUBBIX
CHUCTEMY.

Tema 3. buosorust KieTtku



Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €AMHULA KUBOro. VCTOpHsS OTKpBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

Metoabl MOJEKYJISPHOM M KJIETOYHOW OHMOJOrMH: MHUKPOCKOIMs, Xpomarorpadus,
anekTpodopes, METOJ  MEYEHbIX aroMoB, AuddepeHnManbHOe  HEHTpUDyrupoBaHue,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue urcuposannvix Kiemox. DIEKTPOHHAS MUKPOCKOIMS.
Konghoxanvnas muxpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JleMoHCTpamumn

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

Tabmuubl 1 cxembl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBI MHUKpOCKOM», «McTopus
Pa3BUTHUSA METOJ0B MUKPOCKOIIUIY.

OO6opynoBaHMEe: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, >KUBOTHBIX HU
OaKTepHabHBIX KJIETOK.

IIpakTnyeckass padora «lI3yueHne MeTONOB KIETOYHOM Owmonoruu (xpomarorpadus,
atekrpodopes, muddepennmanpaoe neaTpudyrupopanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPAMHUKPOIEMEHTHL. Bona u e€ posb
KaK pPAacTBOPUTENS, pPeareHTa, y4aCcTHE€ B CTPYKTYPUPOBaHUM KIETKH, TEIUIOPETYJIALHNN.
MuHepalibHbIE BEIIECTBA KIETKH, UX OHOJIOTHYeCcKasi pojib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mosiekyinbl. IlepBuunas crpykrypa Oenka, mentuaHas
CBsA3b. BTOpHuHas, TpeTWyHas, yeTBEepTUYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enxo. buonornueckne GyHKuuu 0eKoB. [Ipuonui.

VYrneBoasl. MoHOcaxapubl, AMCAXapHbl, OJUrocaxapujbsl M moiucaxapuabl. OOmmi
IUIaH CTPOEHUs U (U3MKO-XMMHMUYECKHE CBOMCTBa yrieBoioB. buonornyeckue ¢yHKIMU
YIJIIEBOJIOB.

Jlumuael.  [mapodumnsHo-THapOodOOHBIE  cBoiicTBa.  Knaccudukanms — TUmmIOB.
Tpurnunepuabl, GochomunuIbl, BOCKH, cTepousl. bruonornyeckue ¢pynkunu aunuaos. O0mme
CBOWCTBA OMOJIOIMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
HOJIyTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK n PHK. Ctpoenune HykienHoBbIx KucioT. HykieoTuusl.
[punnun kommuiementapaoctu. [IpaBmino Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonorunueckue pynkunu JJHK. Buasr PHK. ®ynkuuu PHK B kietke.

Crpoenue moiekynsl AT®. Makpospruueckue cBszu B Mmojekyine AT®. buonornueckue
¢yakmun  AT®. BoccTaHOBIeHHBIE TIEPEHOCUMKH, WX (QYHKIUU B KIETKe. [[pyeue
HYKieo3uompugocgamol (HTD). CexBenupoBanue  JHK.  Memoow:  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OHoXuMHUecKue U OMOPU3MYECKHE MCCIEJOBAHUSA COCTaBAa U
IPOCTPAHCTBEHHON CTPYKTypbl Ouomonekyl. Modenuposanue cmpykmypvl u  @yHKYui
buomonekyn u ux komniexkcos. Komnvromepuwviii Ousaiin u opeaHuyeckuii cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHANLO208.

JleMoHCTpamumn

Hoprperst: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiun, ®. Canrep, C.
[Ipy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEKHMBOW IIPUPOAE»,
«Pacnpenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.



Tabmuner u cxemsl: «llepuoguyeckas Tabmuia XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABD», «BellectBa B cocraBe OpraHu3moB», «CTpoeHHE MOJIEKYJbl OelKay,
«CTpyKTypbl O€NKOBOH MOJEKYJbD, «CTpOEHHE MOJIEKYN YIieBOAOB», «CTpOEHUE MOJEKYJ
aunuaoBy», «HykinennoBbie KUCTOTH, «CTpoeHHe MOIEKYIbl ATO.

OO6opynoBaHue: XUMUUECKasi MOCy1a ¥ 000pyI0BaHHE.

JlabopaTopnasi pabora «O6HapykeHre OETKOB C TOMOIIBIO KAUeCTBEHHBIX PEaKIIHil.

JlabopaTopnas paGora «/ccrnenoBaHnne HyKJIEHMHOBBIX KUCIIOT, BBIJIEJICHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoeHne n pyHKIIUM KJIETKH

Tumbl KIETOK: dyKapHOTHUECKass W MpokapuoTmuyeckas. CTpyKTypHO-(YHKIMOHAIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHue mpokapuoTHUecKOM KieTku. KieTouHas cTeHka OakTepuii u  apXei.
OcoOeHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenrie n (QyHKIIMOHHPOBAHNE DYKAPHOTHUECKOW KieTKH. [lmazmaTuueckas MmeMOpaHa
(mmazmanemma). CrpykTypa IJIa3MaTudeckoid MemOpaHbl. TpaHCHOPT BemIECTB dYepe3
1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddys3us, obneru€éHHas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponuniaemocts MemOpanbl. Pabota
HATPHUI-KaJIMEBOTr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronuto3. Dk30muTo3. KieToynas cTeHka.
CrpykTypa 1 QyHKIMH KIETOYHOW CTEHKH PacTEeHHi, TPHOOB.

[Mutomnazma. L[lutozonb. Llutockener. JIBmwkenue uutomiaazMbel. OpraHoubl KIETKH.
OnHOMEMOpaHHBIC OPraHOWIBI KICTKH: dHAoIIazmMaTudeckas ceth (DI1C), ammapar [Nombmxwy,
JU30COMBI, UX CTpoeHHe W (PyHKIuH. B3amMOCBSI3b OJHOMEMOpAHHBIX OPTaHOMOB KIIETKH.
CtpoeHue TrpaHyIIpHOTO peTukynyma. Mexanusm wnanpasenenus oOenkos 6 JIIIC. Cuntes3
pactBopuMbIXx  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. [mankwii  (arpaHyssipHBIiT)
SHJOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas QyHkuus annapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KjeTke. Bakyonu pacturenbHbIX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOUIBI KJIETKH: MHUTOXOHIPUHU, TIACTUIBL. [Ipoucxoswcoenue
mumoxouopuui u naacmuo. Cumdbuocenez (K.C. Mepeoswckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIUM  MHUTOXOHIPWUA © TiacTul. llepBUYHBIC, BTOPHYHBIE M CIOXKHBIC IUIACTHJIBI
(OTOCUHTE3UPYIOLUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuil.

HemeMm0Opannbie opranoujisl kietku Ctpoenne M QyHKIMHM HEMEMOPAHHBIX OPraHOWIIOB
kiaetkn. PuGocombl.  IIpomescymounvie  ¢hunamenmosi. MHUKpODUIAMEHTBL. AKmuHosbie
Mukpoghunamenmoi. MPBIIICUHbIE KICTKU. AKMUHOBblEe KOMHOHEHMbl HEeMbIUEYHbIX KAEMOK.
MuxkpotpyOouku. Krnetounsii mentp. CTpoeHHE U [BH)KEHUE JKIYTUKOB M PECHHYEK.
MuxkpotpyOouku 1utoriasmel. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
mukpompyboukamu. Momophwie 6enku.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (YHKIUH.
SAnepusiii 6enkoBbIii MaTpuke. [IpocTpaHcTBeHHOE PacHOIOKEHHE XPOMOCOM B HMHTEp(a3zHOM
aape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaTthHa — TUCTOHBI. /{unamuka sdepHou
o0bonouku 8 mumose. foepuwviti mpancnopm.

Knerounsie  BxitoueHus.  CpaBHUTENbHas  XapaKTEPUCTHKA  KJIETOK  JYKApUOT
(pacTUTeIBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpamumn



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

Tabmuublr u cxembl: «CTpoeHHE SYKAPHOTHYECKOW KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKn», «CTpOeHUe pacTUTENbHON KieTknw», «CTpoeHrne MUTOXOHIpUW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOMN KICTKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl PaCTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKpOTpenaparsl 0akTepHallbHbIX KIETOK.

JlabopaTopnas padora «/3yueHne CTpOCHHS KJIETOK PAa3TMUYHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIIETOUHOI MEMOPaHbBI».

JlabopaTopnasi padora «/ccnenoBanue mia3Monin3a U JACMIA3MOJIM3a B PACTUTEIBHBIX
KJIETKaxX».

IIpakTHyeckas padora «I3yueHue ABMKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB U NMpeBpalleHHe JHEPIMH B KJIeTKe

AcCCUMWISIINS U TUCCUMWIISIIIUS — JBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIECTB:
aBTOTpOGHBIH W  TeTepoTpodHBIA. YdYacTHe KHUCIOpoAa B OOMEHHBIX  IpoIleccax.
Ounepreruyeckoe obecrieueHne kieTkd: mnpeBpamenue AT® B 0OMEHHBIX mporeccax.
@DepMEeHTATUBHBIA XapakTep PEaKkIHii KIETOYHOro Mmerabonm3ma. DepMeHTHl, WX CTpOeHHE,
cBoiictBa W MexaHusM jeiictBus. Kodepmentsl. OTinuus (epMEHTOB OT HEOPraHHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl U OEJIKU-MHTUOUTOPBHL. ~ 3aBUCHUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMIA OT PA3INYHBIX (PaKTOPOB.

[lepBHYHBI CUHTE3 OpPraHUYECKMX BEIIECTB B KieTKe. POTOCHHTE3. AHOKCUEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMeHmbl
peaxkyuonroz2o yenmpa. Poib xjaopomnactoB B mpouecce (GorocunTe3a. CBeToBas U TEMHOBAs
dazpl. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. IIpogyKTHBHOCTH (POTOCHHTE3A.
Brnusinue pa3nnyHbix pakTopoB HA CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3A.

XemocuHte3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHUPUIUPYIOIIHE
OakTepuu, jxene300akTepuu, cepoOaKTepHH, BOJOPOIHbIE OaKkTepun. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Buabl Opoxkenus. [IpoayKTel OpoKeHHsI M MX HCIOJIB30BaHHE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHMU3MBI KaK OOBEKTHl OMOTEXHOJIIOTUH H BO30YIHTEIH
Oomne3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HepreTuyeckoro obOmeHa. [loAroToBUTENbHBIN ATam.
['mukonus — 6ecKkuciIopoaHOE paclIeIIEHUE TIOKO3bI.

buonoruueckoe okuciaeHue, UM KJIETOYHOE JbIxaHue. Ponb MUTOXOHIpH B Ipoleccax
Oouonoruueckoro okucienus. Luknndeckue peakuuu. OkucnutenbHoe QochopunupoBaHue.
Ouepeuss membpanmnoeo epaouenma npomonos. Cunmes ATD: paboma npomournou ATD-
cunmaswl. lpeumyiiectBa a’poOHOro mnyTu oOMEHa BEIIECTB IEpe]] aHadPOOHBIM.
O PeKTUBHOCTH IHEPTETUIESCKOTO OOMEHa.

JleMoHCTpamumn

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

Tabmumer 1 cxembl: «DoTOCHHTE3», «DHEpPreTHUecKuid oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTa», «XEeMOCUHTES).

O6opynoBaHue: CBETOBOI MUKPOCKOII, 000pyI0BaHKE ISl MPUTOTOBJICHHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnasi paGora «/3yueHue KaTaIUTHYECKOH aKTUBHOCTH (EpMEHTOB (Ha
IpUMepe aMUIIa3bl MIIA KaTaaas3bl)y.



JlabopaTopnass pabGora «l3yueHne QepMEHTATHBHOTO pacCIUEIJICHUs TMEePOKCUAA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTopnas padora «CpaBHeHHE TPOLIECCOB (POTOCUHTE3a U XEMOCUHTE3A».

JlabopaTopnasi pabora «CpaBHEeHHUE MPOIIECCOB OPOKEHUS U ABIXAHUSD.

Tema 7. HaciiencrBennasi uHpopManus U peajau3anus eé B KJIeTKe

Peakuun marpuuHoro cunresa. [IpuHUIUI KOMIUIEMEHTAPHOCTU B PEAKLUSIX MATPUUHOIO
cuHTe3a. Peanmmzanusi HacnmencTBeHHOW WHGoOpManuu. ['@HEeTHMYecKHil KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. [IpuHUUMIBI TpaHCKpUNIIMKU: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIBHOCTh, aCUMMETPUUHOCTb. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucusus u e€ aranbl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
O6uocunte3a 6enka. Koguposanre aMuHokucioT. Posibs pubocom B OnocuHTe3e Oenka.

Coepemennvie npedcmasienus o cmpoeHuu 2eHos. OpraHu3als TeHoMa y MPOKaApHOT U
3yKapuoT. Perynsius akTUBHOCTH T'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLIECCOB B KiIeTKe. KieTounslii romeocTas.

Bupychbl — HekieTouHble (OPMBI KU3HH U 0ONMUTraTHbIE Mapa3uTbl. CTpOEHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, OaktepuodaroB. Kuszuennwviii yuxn J[HK-codeparcaujux
supycos, PHK-cooepocawux supycos, baxmepuogazos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupychubie 3a0oneBaHusi 4eloOBeKa, JKUBOTHBIX, pactenuit. CIIMJ, COVID-19,
COIMAIbHBIC U MEUITUHCKHUE TPOOIIEMBI.

buoungopmamura: unmezpayus u anaiuz 6orvuux maccusos («bigdata») cmpykmyphoix
buonoeuueckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
¢ynxyuu dbenxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoHCTpamumn

IToptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUI.

Tabmuer u cxemsl: «bumocuHTes Oenmka», «[eHeTwmdeckwii Koa», «Bupych»,
«bakrepuodarm».

IIpakTnyeckas padora «Co3aHnue MOJENH BUPYCay.

Tema 8. /KuzHeHHBbIN HUKJI KJIETKHU

Knerounslii nwmkn, ero mepuoabl u perynsius. Murtepdaza m muto3. OcobeHHOCTH
polLeccoB, mpoTekaronux B uHTepdase. [loaroroBka kietku Kk aenenuto. [IpecuHTernueckuit
(MOCTMUTOTHUYECKHIT), CHUHTETUYECKUM U TOCTCHHTETUYECKUH (TPEMUTOTUYECKUN) TEPUOJIbI
UHTEP(a3BL.

Marpuuneiii  cunre3  JHK -  pemmmkanmsa.  Ilpunnuner  perumkanumn  JHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CUHTE3, aAHTUIAPALIEIBbHOCTh. MeXaHu3Mm
permmkauun  JIHK.  Xpomocombl. Crpoenne xpomocom. Tenmomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KJIETKH — KapUOTHUM. JMIIOWAHBIA M TaluIOMIHBIA HAOOPBI XPOMOCOM.
I'omonornyneie XxpoMocoMsbl. [10710BbIE XPOMOCOMBI.

Henenne kierku — Muto3. CTtagum MHUTO3a U MPOUCXOJAIIME B HUX MpOIECChl. THIbI
muto3a. Kapruokunes u nutokunes. buosornueckoe 3HaueHIE MUTO3A.

Perynsiiiust mutoTHUecKkoro Imukia kieTku. [Iporpammupyemasi kjeTouHas Tubenp —
arormnTo3.



Knerounoe sapo, XpoMocoMbl, (hyHKIIMOHANIbHASI TeHOMHKA. Mexanuzmbvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemxa» — buoungopmamuieckue
MoO0enu QYHKYUOHUPOBAHUS KILeMKU.

JleMmoHCTpamumn

Tabmuipel 1 cxembl: «KU3HEHHBI LUK KIETKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pemmukamus [JHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpompenaparbl: «MHUTO3 B KJIETKax KOpEeIIKa
JTyKay.

JlaboparopHasi pabdora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».

JlabopaTopnas paGora «HaOmroneHne MuTo3a B KJIETKaX KOHUMKA KOpEIKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax).

Tema 9. CTtpoenne n pyHKIMM OPraHU3MOB

buonornueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue npotuctsl. KosoHuanabHbie
OpraHU3MBl.

B3anMocBsI3b yacTeil MHOTMOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak eguHoe 1eioe. 'omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHE: oOpa3oBarenbHasl, IOKPOBHAs,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMI U pacHoNIOKeHUs
TKaHEH B OpraHax pacTECHUH.

TkaHu JKMBOTHBIX M  4YejnoBeKa. THIbI JKUBOTHBIX TKAHEW: AIUTEIUANbHAs,
COeMHUTENIbHASA, MbllIeyHas, HepBHasA. OCOOCHHOCTH CTPOEHUs, (PYHKIMA U pPacCHONIOKEHUs
TKaHE#l B opraHax KUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yesoBeka. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. Ckenersl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyxHbIi1 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COEAMHEHUS
KOCTEM.

JIBuKeHHE OpraHu3MoB. JIBMKCHHWE OJHOKJIICTOYHBIX OPraHU3MOB: aMEOOHJIHOE,
KIYTUKOBOE, pPECHUYHOE. J[BM)KEHHME MHOTIOKJIETOUHBIX pAaCTEHUH: TPOMU3MblI U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBeKa: MbllieyHas cucrema. Pednexc. CkenetHbie
MBIIIIBI U UX paboTa.

[Intanue opranusmos. Iloryomenue BOJbI, YIIEKHUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusiMu. IluTaHue >KUBOTHBIX. BHYTpHUIOIOCTHOE M BHYTPUKIETOYHOE IUIIEBAPEHUE.
[IutaHue NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MULIEBAPUTENBHOrO TpakTa. lIumeBapurenbHble
»enesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jlpixanue oprann3MoB. Jlpixanue pacteHuil. Jprxanue xuBoTHBIX. Auddy3us ra3os yepes
MOBEpPXHOCTh KieTKU. KokHoe nbixanue. [[pixarenpHas moBepxHocTh. JKabepHoe u JIErodyHOE
JbpIXaHue. JIpIxaHue MO03BOHOYHBIX YKMBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCJIOKHEHHE
CTPOEHHUs JETKUX ITO3BOHOYHBIX JKUBOTHBIX. JlpIXxaTenapHas cucTemMa ueloBeKa. MexaHusm
BEHTHJISIIMH JIETKUX Y TITUI U MIIEKOTUTAIONINX. Perymsiius npixanus. J[pixarenpHbie 00bEMBI.

TpaHcnopT BelECTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHud. TpaHcmopr
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjle, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru



KpOBOOOpAIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXHEHHUS  CTPOCHHMS  KPOBEHOCHOM  CHCTEMbI
MO3BOHOYHBIX KHUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Beinenenue y opranusmoB. Beigenenue y pacreHuil. BplueneHue 'y  KHUBOTHBIX.
CokparutenbHble Bakyonu. Opransl BblaesneHus. @Puibrpanus, cekpeuuss U oOparHoOe
BCachIBaHME KaK MEXaHHU3MbI PabOThl OPraHoB BblAeICHUS. CBSA3b MOJIOCTU TeNNa ¢ KPOBEHOCHOU
U BBIICIUTEIBHON cUCTEMaMH. BplieneHue y MO3BOHOYHBIX >KMBOTHBIX M uesnoBeka. Ilouku.
Crpoenne u pyHkunonupoBanue HeppoHa. OOpazoBaHHE MOYH y YEIIOBEKA.

3ammra y OpraHu3MoB. 3allMTa y OJHOKJIETOUHBIX opraHu3zmoB. Cropbl OakTepuil u
LUCTBI MPOCTEUINNX. 3aIMTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa naccuBHON 1
XUMHYECKOM 3aiUuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOHBIE. 3al[UTa OPraHU3Ma
oT Oone3Heil. VMMMyHHas cuctema uenoBeka. KIETOYHBI M T'yMOpajbHBIH HMMYHHUTET.
Bpoxnéuuelii ¥ npuoOpeT€HHbI  crenupuyeckuii  UMMyHHUTET. Teopus KIOHAJIbHO-
cesniektuBHOro ummynurera (I1. Dpaux, ®@. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpO)KIEHHOTO IMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3200JICBaHHIA.

Pazgpaxxumocte M peryisinuss 'y OpraHu3moB. Pa3gpakmMoCTh y  OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxumocTe M peryisinus y pacreHuil. PocToBele BemecTBa M HX
3HAYEHHUE.

HepBHast cucrema m peduexTopHas peryisius y >KMBOTHbIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3ra IO3BOHOYHBIX KUBOTHBIX. Pediexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHas peryisuus M SHOOKPUHHAs CUCTEMa JKMBOTHBIX M 4esnoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HX TOpPMOHBL JlelicTBMe TOpMOHOB. B3auMoOCBsI3p HEpPBHOW U
9H/I0KPUHHOM cucteM. ['unoranamo-runodusapHas cuctema.

JleMoHCTpamumn

[Toptper: U. I1. I1aBnos.

Tabmuubr U cxembl: «OIHOKIETOYHBIE BOZOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepumn», «lIpocreiimme», «Opransl LBETKOBBIX pacTeHui», «Cucremsl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOoe€HHE HaceKOoMbIX», «TkaHuM pacTeHMiD,
«Kopuesbie cucrtembr»y, «Crtpoenue crebms», «CTpoeHHE IHCTOBOW IUIACTHMHKMY», «TKaHU
KUBOTHBIX», «Ckener uyenoBekay», «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/pixarenbHas cucreMa», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BplaenurenpHas cucteMa», «OHIOKpUHHAs cucreMay», «CTpoeHne MbIIUb, «MMMyHUTETY,
«KumeunononoctHele», «Cxema nuTaHusi pacTeHuin», «KpoBEeHOCHBbIE CHUCTEMBI [TO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue rujips», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpoeHHUe J0XKAEBOrO
yepBs», «HepBHas cucrema pbiO», «HepBHas cucrema JsArymku», «HepBHas cucrema
npecMbiKaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIIUXY,
«Hepnas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIIpENaparhl OJHOKJIETOYHBIX OPIaHHU3MOB,
MUKpOIIpenaparhbl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHUX, )KUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHuil, repOdapun pacTeHUI pa3HbIX OT/ENOB, BIaKHbIE MIPENapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIINN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuE s JIEMOHCTpAalMU [IOYBEHHOIO M BO3AYIIHOIO IMTaHUS PAaCTEHUH,
pacuienjieHus Kpaxmajia M OenakoB moJ JeiictBueM (pepMeHTOB, 00OpyJOBaHHE JUIS



JIEMOHCTPALIMHU ONBITOB MO MU3MEPEHUIO )KM3HEHHOM EMKOCTH JIETKHUX, MEXaHMU3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIEH TOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopnasi padora «/3yueHue TkaHEH pacTEHHI.

JlaboparopHasi padora «/3yueHue TKaHell )KUBOTHBIX).

JlaboparopHasi padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. Pa3MHoO:KeHMe U Pa3BUTHE OPTraHN3MOB

®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosioe (BKJII04asi BEreTaTUBHOE) U 110JIOBOE. Buib
0ecrooro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYIISIIHS, (pparMeHTalus, KIOHUPOBaHHUE.

[TonoBoe pa3smuHoxkenue. [lonoBeie kneTku, wianm ramersl. Meio3. Craaum Mmeno3sa.
IToBenenne xpomocom B Menose. KpoccuHrosep. bronornueckuii cMbICH Melo3a M ITOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpiieBoe  pasButrve. l'ameroreHe3 y JkKMBOTHbIX. [lonoBble — kemne3bl.
OOpasoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmtooTBOpeHNe M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOOTBOPEHUS:
Hapy)XHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — 00Ha u3 enasuvlx npobaem smopuonocuu. Konyenyus mopghozernos
u mooenu mopghoeenesa. Ctaauu sMOpHOTeHe3a )KUBOTHBIX (Ha MpUMepe JATymkn). JpodieHue.
Tunsl apoOnenus. Jemepmunuposannoe u neoepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH IPOOJIEHUST MIIEKOMUTAIOMIMUX. 3apOJIbIINIEBbIE JTUCTKH (TaCTPYIISIIHS).
3aknaJKka OpPraHOB W TKaHEeW W3 3apOJIbIIIEBBIX JIMCTKOB. B3amMHOe BiMsiHUE YacTel
pa3BUBAIOIIETOCSA 3apojpilia (dMOpHOHANBHAS MHIYKIHS). 3akiajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HEpPapXUUYECKUX B3aUMOJEUCTBHI TeHoB. BimsHue Ha
SMOpPUOHANIEHOE Pa3BUTHE PANIUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBoTHbIX. [locTamOpuoHanbHblii nepuon. Ilpsmoe u Hempsimoe
pa3ButHe. PasButHe ¢ meramopdo30M y OECIO3BOHOYHBIX M ITO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOIO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunel pocta XUBOTHBIX. DakTOpbl pPEryysiIUUM poCTa KUBOTHBIX W 4enoBeka. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTHS Y JKMBOTHBIX M ueioBeka. [lepmo/ibl OHTOreHe3a 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUE TPOLIECCHI.

PasmHoxenue u paszsurue pacreHuil. I'amerodur u crnopodput. Melo3 B KU3HEHHOM
nukiae pacreHuid. OOpas3oBaHue cmop B Tmpolecce Meilos3a. ['ameroreHe3 y pacTeHHIA.
OnnonoTBOpEeHHE U Pa3BUTHE PACTUTEIbHBIX OpPraHuW3MoOB. [[BOHHOE OIJIONOTBOpPEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHHUe U Pa3BUTUE CEMEHHU.

MexaHu3MBbl PETyJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoHCTpamumn

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

Tabmuubl 1 cxembl: «BererarnBHoe pa3MHOXeHHE», « TUITBI OeCroNIoro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJTaMHUJIOMOHAIb», «Pa3MHOXeHuEe »dBrieHb», «Pa3MHOXKEHHE THAPBD,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SULEKIETKH M CIIEPMaTO30UIa,
«OcHOBHBIE cTaguu OHTOreHe3za», «llpsmoe m Hempsimoe paszBuTue», «Pa3BuTue MailcKoOro
Kykayn, «Pa3zsutne capanum», «Pa3Butue mArymkun», «{BoMHOE OIJIOZOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OIHOJOJBHBIX M ABYJOJBHBIX pacTeHuUi», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«OKu3HEHHbIH 1UKI Mxa», <OKU3HEHHBIH LUK [aloOpOTHHUKA,
«KM3HEHHBIN HUKII COCHBDY.



O6opynoBaHue: CBETOBOM MUKPOCKOI, MHKPOIIPETapaThl SIMIIEKJIETOK U CIIepMaTO30U/I0B,
Mozelb «L{uKIT pa3BUTHS JISATYIIKI.

Jladboparopnasi pabGora «l3ydeHue CTpoeHHsS TIOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckass padora «BpIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIEH MO3BOHOYHBIX
JKUBOTHBIX».

JladopaTopnasi padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIITUX PACTEHUI».

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBICHUS U Pa3BUTHS T€HETUKH Kak Hayku. PabGotsl I. Menpens, I'. ne
®pusa, T. Moprana. Ponb oredecTBeHHbIX YYEHBIX B pa3BUTHUM TeHetuku. Paborsr H. K.
Kombuosa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®uimunuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE TEHETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlJIEJIbHbIE
IeHbl, aJbTEPHATUBHBIC NPU3HAKK, JOMMHAHTHBIM M PELECCUBHBIA NpPU3HAK, TOMO3UIOTa,
reTepo3UroTa, 4Mcras JUHUS, TMOpuAbl, TreHOTul, (eHoTurn. OCHOBHBIE METOJbl T€HETHKU:
rHOPHUI0TIOTHUECKUH, TUTOIOTUYECKHA, MOJIEKYIISIPHO-T€HETHUECKHUH.

JleMmoHCTpamumn

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A. H.
Benosepckuii, I'. 1. Kaprieuernko, 10. A. ®unmunuenko, H. B. Tumodeer-PecoBckuii.

Tabmuiel U cxeMbl: «MeTOIbI TeHETHKIY, «CXEeMbI CKPEITUBAHUS.

JlabopaTopnasi padoTa «/[po3oduina kak 00bEKT FreHETHIECKUX HUCCIEIOBAHUINY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemBanue. llepBpiii 3akoH MeHaens — 3aKOH €AMHOOOpasus
rubpuioB nepBoro nokojeHus. llpaBuno nomuHupoBaHus. Bropoil 3akon Menzaens — 3akoH
paciieruienust npu3HakoB. LluTonorndeckre 0CHOBBI MOHOTUOPHUIHOTO CKpeliMBaHus. [ unoresza
YUCTOTHI TAMET.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTouHbI ~ XapakTep — HacielOBaHUS.
Pacuienienne npr3HaKoB py HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpeuBanue. Tpetuit 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HACJIeJOBaHMsI MPU3HAKOB. [[uToNmornueckre OCHOBBI IUTHOPUIHOTO CKPEIIUBAHHUS.

CuennenHoe HacinenoBanue npusHakoB. Padbotel T. Moprana. CremnieHHOe Haclea0BaHNue
I€HOB, HAapyIIEHNUE CLEIUICHUS MEX/ly TeHaMU. XpOMOCOMHas TEOpHsI HACIEICTBEHHOCTH.

['enetnka mosa. XpOMOCOMHBIH MEXAHM3M OIPEACICHUs Moia. AyTOCOMbI U TOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHblii M reTeporaMeTHbli MOJ. ['eHeThyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEIJIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lneroTponuss — MHOXKECTBEHHOE IEHCTBUE TIEHA.
MHoOXecTBEeHHbIN auienu3M. B3auMmopeilcTBue HeayuleNbHBIX I'e€HOB. KOMILIEMEHTapHOCTb.
Onucras. [lonumepusi.

['eHeTndecknii KOHTPOJIb DPa3BUTHsS PACTEHUM, >KUBOTHBIX M YEJIOBEKA, a TaKkKe
(U3NOTIOTHYECKUX TPOIECCOB, TOBEACHWS W KOTHUTHUBHBIX (QyHKUWH. [eHeTrmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOICHCTBHS «XO35SMH — Mapa3uT» M «XO3iUH —
MUKpoOHuoM». ['eHeTHuUecKre acTieKThl KOHTPOJIS U U3MEHEHUsl HACcIeJACTBeHHON nH(popManuu B
MOKOJICHUSIX KJIIETOK U OPraHU3MOB.

JdemoHcTpanuu

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



Ta6muupl u cxemsl: «IlepBblii 1 BTOpO 3akoHBI MeHuens», «Tpetuii 3akoH MeHaensy,
«Ananu3upymoliee ckpeumBanuey», «Hemnonnoe nomuanpoBanuey», «ClemieHHOE HACIeJ0OBaHUE
PHU3HAKOB Y Mpo3odmishy, «I eHeTnka monay, «Kapuorumn yenoekay, «KapruoTum apo30Quib,
«Kapuotun nruis», « MHOKECTBEHHBIN ajuienn3m», «B3anmoaencTere reHoBy.

O6opynoBaHue: MOJAENb AJsl IEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi THOpPUAO0B MEPBOrO
MOKOJICHUS] W PAaCUICIUVIEHUS IMPU3HAKOB, MOJENb JUIsl JEMOHCTPALMHM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JIJISl IEMOHCTPAlMU CUEIICHHOTO HACJIeI0BaHUS ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapart: «Jpozodumnay.

IIpakTuyeckas padora «/I3ydyeHue pe3ylbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD).

IIpakTuyeckas padora «l3ydeHue pe3ynbTaTOB JUTHOPUIHOTO CKPCIIUBAHUSA Y
JPO30(UITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHoruna u cpeasl npu (GopmupoBaHuu (eHoTuna. M3MEeHYMBOCTbH
npu3HakoB. KadecTBEHHbIE W KOJMYECTBEHHBIE  MPU3HAKK. Buabl M3MEHYMBOCTH:
HEHACJICICTBEHHAS Y HACJIEICTBEHHAS.

Monudukanontnas U3MeHUYUBOCTh. Ponb cpeasl B popmupoBaHUU MOAU(DHUKAITMOHHOM
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBIN psii ¥ BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOAU(PUKAITMOHHON U3MEHUNBOCTH.

l'enotunuueckass W3MeHYMBOCTh. (CBOMCTBA TEHOTUIMYECKOW HM3MEHUYMBOCTU. Buabl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHasi M3MEHUUBOCTh. MeHO03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTH. POJTb KOMOMHATUBHON H3MEHYMBOCTH B CO3/JaHUU TEHETHIECKOTO pasHOOOpa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTanuonHass HM3MEHYMBOCTh. Buabl MyTauuii: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CHoHTaHHbIE W WHAYLUPOBaHHBIE MYTalMH. SIEepHBIE M IUTOIUIA3MaTUYECKUE MYTallUH.
Comaruueckre W MOJOBble MyTauuu. [[puYmMHBI BO3HMKHOBEHHS MyTamuil. MyTareHbl W HX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoliecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacneacTBeHHOW wu3MmeHunBocTd (H.M. BaBunoB). BuesnepHass W3MEHYHMBOCTH U
HACJIECTBEHHOCTb.

Onueenemuxa u NUSEHOMUKA, PONb INULEHEeMUYECKUX GHaKkmopos 6 HaAcie0o8aHuu u
UBMEHYUUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoHCTpamumn

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

Tabmunel 1 cxembl: «Buasl M3MEHUMBOCTHY, «Moau(pUKAIMOHHAS H3MEHYUBOCTHY,
«KoMmOuHaTuBHas U3MEHYUBOCTBY, «Meiio3y, «O11010TBOpEHUEY, «I'eHeTHUYCCKHE
3a00JieBaHUA YeNOBEKay», «BuIbl MyTanuiiy.

OO6opynoBaHue: XUBbIe U repOapHbe SK3eMIULSIPHl KOMHATHBIX PACTCHHM, PHUCYHKHU
(ororpadum) KUBOTHBIX C PA3TMYHBIMHA BHJIAMU H3MEHYHBOCTH.

JlabopaTopnasi padora «lcciemoBaHue 3aKOHOMEPHOCTEH  MOIHU(DHKAITMOHHOMN
n3MeH4YnBOCTH. [locTpoeHne BapHallMOHHOTO psijia U BapUallMOHHOW KPUBOID.

IIpakTuyeckas padora «MyTauu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpEnapaTax)».

Tema 14. I'eHeTHKA YeI0BeKa

Kapuorun denoseka. MexayHapoaHass nporpaMMa HCCIEIOBAHUS T'€HOMAa YEJIOBEKA.
MeTtonbl U3ydeHUs TEHETUKH YEJIOBEKa: MeHealOrMuecKuid, OJMM3HEIOBbIN, IUTOT€HETHIYECKHIHA,
NONYJISLUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYecKuil. COBpEMEHHOE OIpe/eTeHue



TEHOTHUIIA: [IOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ moMolubko [11[P-
aHayiinza. HacnencrBennblie 3a0oseBanus yesnoBeka. ['eHHbIE U XpOMOCOMHBIE 0OJIE3HU YENIOBEKA.
bonesnn ¢ HacneACTBEHHOW MPEApaCIOIOKEHHOCThIO. 3HAUCHUE MEIMIIMHCKOW T€HETUKH B
IOPEJOTBPALICHUN U JIEYCHUM Te€HETHYECKMX 3a00JeBaHUN dYeloBeKa. MeaMKOo-TeHEeTHYECKOoe
KOHCyJbTUpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETUYECKOrOo Irpy3a». JTUYECKUE aCTIEKThI
UCCIIEIOBaHUH B 00JIACTH PelaKTUPOBAHMsI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (hakTOpPBI MOBBIIICHHON YyBCTBHTEIBHOCTH YEIIOBEKA K (U3UYECKOMY MU
XMMHUYECKOMY 3arps3HEHMIO OKpYXKaroleil cpenpl. l'eHeTudeckas IpenpacrnoiokeHHOCTh
YEJIOBEKA K MTATOJIOTUSIM.

JdemMoHcTpanuu

Tabmuner u cxembl: «KapuoTunm denoBekay», «MeTOIbl M3y4eHUS TCHETHKU YEIIOBEKAY,
«['eneTnueckue 3a00J1€BaHUS YEIIOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHON.

Tema 15. Cenexnusi opranu3mMoB

JlomecTukanus U cesekius. 3apoXkIeHUE CeNeKIUH U JoMmectukauuu. Yuenue H. .
BaswiioBa o LleHTpax MpouCX0XKICHUS U MHOT000pa3us KyJIbTypHBIX pacTeHuid. Poib cenexmmu
B CO3JaHMM COPTOB pAacTeHUH U mopoxa KuBOTHBIX. CopT, mnopoja, IWITaMM. 3aKOH
TOMOJIOTMYECKUX PAIOB B HacieACcTBeHHOW m3MmeHuuBoctd H. V. BaBuinoBa, ero 3Hauenue ais
CEJIEKIIMOHHOM paboTHl.

Metoap! ceneKnnoHHOM paboThl. VIckyccTBEHHBIN OTOOp: MAacCOBBIM M WHAWBUYATbHBIMH.
Oransl KOMOMHAIIMOHHOM cenekuuu. VcnblTanue npousBoautesedt mo noromcrsy. OrbGop mo
TEHOTHITY C IOMOIIBIO OIICHKH (DEHOTHIIAa TTOTOMCTBA M OTOOP 1O TEHOTHITY C ITOMOIIIBIO aHAIN32
JIHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CeJNeKUUMOHHOW paboThl. PaguannoHHbIM U
XMMHUYECKMM MyTareHe3 Kak HCTOYHHUK MyTalMH Yy KyJbTYpHBIX ()OPM OpPIraHU3MOB.
Hcnonb30oBaHUE TE€HOMHOIO pENaKTUPOBaHWs U MeTofoB pekoMOuHaHTHBIX JHK s
IIOJIY4E€HUS UCXOJHOTO MaTepHralla JUIsl CEJICKIUU.

[lonyuyenne mnonuruionnoB. BuyTpuBuiosas rubpuauszanus. biauszkopojcTBeHHOE
CKpelrBaHue, Win UHOpuIuHr. HepoacTBeHHOE CKpelBaHue, Wi ayTOpuauHr. ['eTepo3uc u
ero npuuuHbl. Mcmonb3oBanue rerepozuca B cenekuuu. OtnanéHHas ruOpuUaM3aLysL
[Ipeomonenne Oecrionusi MEXBUAOBBIX THOPUAOB. JIOCTMIKEHHS CENEKUUH PpACTCHUH W
KUBOTHBIX. «3€1EHAS PeBONIOYULY.

CoxpaHeHue M H3y4eHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PAaCTEHHH M UX JHUKHX
poauueil 1 co3/1aHusl HOBBIX COPTOB M TMOPHUIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKUMu pecypcamil CeibCKOX03AUCNEEHHbIX U NPOMbICIOBbIX
JHCUBOMHBIX 6 YENAX VIYUULeHUS CYWeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aNUl, Nepedosbix uel u
NepcnekmueHbIX MexXHOI02UlL.

JdemMoHcTpanuu

[Toptpersr: H. W. Baswiios, 1. B. Muuypum, I'. /1. Kapneuenko, II. II. JIykssanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabnuupl 1 cxeMbl: «L[eHTpBI IPOMCXOXKAECHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTEHUII»,
«3aKOH TOMOJIOTHYECKUX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CEelEeKIUn»,
«OTtnanénnas rudpuauzanus», «MyTareHesy.

JlabopaTopHas padora «lI3ydyeHune cOpTOB KyJIbTYypHBIX PACTEHMH M IOPOJ IOMAIIHUX
KUBOTHBIX».



JlaboparopHasi padora «/3yueHre METOZ0B CEJIEKLIUU PACTEHUID.

IIpakTHyeckas padora «[IpuBHUBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METO/bI M JIOCTH)KEHUSI CEJIEKIMM PACTEeHMM M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHbBIH y4acTOK, B TEIJIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA UM HAYYHOI'O LIEHTPA)».

Tema 16. BOTeXHOJIOTHsI U CHHTeTHYECKasi 0M010THs

OOBbeKThI, HCIOJIb3yeMble B OMOTEXHOJOIMHM, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTuka. TpaaunuoHHas OHOTEXHOJIOTUs: XJeOomeueHue,
HOJy4eHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAenue. Mukpoobuonornueckuit cuures. OObEKThI
MHUKPOOHOJIIOTHIECKUX TeXHOIOTUH. [Ipon3BoacTBO Oenka, aMUHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHOJNOTMM M MHCTPYMEHTOB  LIEJICHANpPABICHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO ITOJIy4€HHs OPIraHU3MOB U X KOMIIOHEHTOB, COAEPKAIIUX
HE BCTpEYaroIuecs B IpupoJie OMOCUHTETUYECKHE TYTH.

Kneroynas unnxeHepus. MeTonbl KylbTypbl KJIETOK M TKaHEH PAaCTEHUW M YKUBOTHBIX.
Kpuobanku. Comarudeckass TuOpuaM3anus W COMaTHUECKUH sMmOpuorenes. lcmonb3oBaHue
TariOWJI0OB B CEIEKUMU pacTeHuil. [lonyuenue MoHOKIOHANbHBIX anmumen. Fcnonvsoeanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meduyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SHLEKIETOK U KIOHUPOBAaHUE )KUBOTHBIX. METO TpaHCIUIaHTALMU AP KIETOK.
Texnonocuu  0300po6neHUs,  KYIbMUBUPOBAHUSA U MUKPOKIOHANLHO20 — PASMHOICEHUS
CeNbCKOXO3AUCMBEHHbIX KYIbMYP.

XpOMOCOMHasl M T'€HHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYHPOBAHME
pexomOunantHeiXx JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTUXKEHUS U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTHYECKHE NpOOJIeMbl T€HHOM
VUH)XCHEPUHU.

Menununackue 6uorexnonoruu. [loctreHomuas nudposas meauimaa. [TI[P-auarnoctuka.
MeTaboa0MHBIN aHAIN3, TCHOLECHTPUUECKUI aHaIU3 IPOTEOMa YeJIOBEKa AJIS OLIEHKH COCTOSTHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepanus paka. 3D-
OnommxeHepusi s pa3paboTKu  (PyHIAaMEHTAIbHBIX OCHOB MEIUIUHCKUX TEXHOJOTHH,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH COYeTaHHeM TEXHOJOTHM TpEXMEPHOro OMONpPUHTHHra U
ckaddosauHra Ul PEeLIeHUs 3a7a4 epCOHAIN3UPOBAHHON METULIHBI.

Co3naHue BEKTOPHBIX BAaKIUH C IEJIbI0 OOECIeYeHHs KOMOMHHPOBAHHOW 3alIUTHI OT
Bo30yauteneir OPBU, ycranoBieHHe MOJIEKYJISPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
CoJIepKalMX BUPYCOB, BBI3bIBAIOIINX 0COOO0 ONacHbIe 3a00JIeBaHMs YeJIOBEKa U )KUBOTHBIX.

JleMoHCTpamumn

Tabmuubet u  cxembl: «lcmonb30BaHME  MHUKPOOPTaHW3MOB B MPOMBIILICHHOM
IIPOU3BOACTBEY, «KileTouHast nHKeHepus», «I eHHass HHKEHEepUs».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOT M.

IIpakTHyeckas padora «IloaydeHre MOIOYHOKHUCIIBIX IPOAYKTOBY.

Ikekypens «buorexHosorus — BaXHeHIas Npou3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOACTBO)».



11 KJIACC

Tema 1. 3apo:kaeHune 1 pa3sBUTHE IBOJIOLMOHHBIX NPeICTABJICHUH B 0M0J10THH

OomonnonHas teopus Y. lapsuna. [Ipennocbuiku BO3HUKHOBEHUS apBUHU3MA. JKU3HB
Y Hay4Has JnearenbHocTh Y. /lapBuHa.

JBuxkymue cuibl 9Boironuu  BuigoB mo Y. JlapBuHy (BbICOKas HMHTEHCHUBHOCTD
pa3MHOXEHHsI OpPraHW3MOB, HACJIEICTBEHHAss HW3MEHUMBOCTh, Oopb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrerndeckoid Teopuu 3Bomtonuu (CTI). HelrpanbHas Teopus SBOIIOIHH.
CoBpeMeHHas ABOJIOIMOHHAS OMOIOTHSA. 3HAUCHHUE HBOJIOIHOHHON TEOpUH B (HOPMHUPOBAHHUU
€CTECTBEHHO-HAYYHON KapTHUHBI MUDA.

JleMmoHCTpamumn

[Toptpetsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsuw, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuubr n cxemsl: «Cucrema xuBor npupoxasl (mo K. Jlunanero)», «JlecTHuna >xuBbIX
cymectB (mo Jlamapky)», «Mexanusm (opMUpOBaHHUS MPHUCIIOCOOICHUN Yy PpAcTeHUH U
*KUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapuipyta myremectBust U. Jlapsuna», «Haxoaku Y.
HapBuna», «®opMbl 060prObI 3a cymecTBoBaHuey, «lloponbl romybeit», «Muoroobpasue
KyJBTYpPHBIX (hopM KamycTsD», «I[1opojabl TOMaIHUX KUBOTHBIX», «Cxema 0O0pa3oBaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMS JABMXKYLIUX CHJI 3BOJOLUNY», «OCHOBHbBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOPUU IBOIIIOLIUMY.

Tema 2. Mukpo3Bosonus 4 eé pe3yJbTaThl

[Honmynsus kak snaeMeHTapHas eAuHULA SBoIOIUH. COBpEMEHHBIE METO/bl OLIEHKH
TeHETUYECKOTO pa3HO00pa3us U CTPYKTYpHI nonyssiuil. U3meHenne reHooHaa MOMyIsIIN KakK
3JIEMEHTApHOE HBOJIOLMOHHOE SBJIECHUE. 3aKOH reHeThdyeckoro pasHoBecus Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (aKTOpbl (IBWXKYLIUME CUJIbI) HBOJIOUMUA. MyTallMOHHBIA Mpoliecc.
KombOunaruBHast u3smeH4MBOCTh. Jlpeil) reHoB — ciydailHble HEHaNpaBiI€HHbIE W3MEHEHUs
4acToT aiiened B momymsiiusax. DdQext ocHoBatens. Ighghexkm 0O6ymuliouH020 20pablUKA.
CHuoicenue eenemuuecko2o pasznoobpasus: npuyunsl u cireocmeus. Illposenenue s¢pgexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. M3onamus MOMySIAN:
reorpaduueckas (MpOCTpaHCTBEHHAs ), Oronorndeckas (penpoayKTHBHAS).

EctectBeHHbIil 0oTOOp — HampaBisiomuii (aktop sBoitonuu. DopMbl €CTECTBEHHOTO
oTOopa: IBWXKYUIUH, CTaOWIM3UPYIOUIN, pa3peiBaromuii (au3pyntuBHbIN). [lonoBoit otbop.
Bo3HMKHOBEHME U 3BOJIOLUS COLIMATILHOTO ITOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCT, OPraHM3MOB KakK pe3ysibTaT MHKpPOAIBOJIOLMU. BoO3HHKHOBEHME
MPUCIIOCOOIeHN y opraHu3MoB. Apomopdo3bl U uanoaAanTanuu. [IpumMeps! npucrnocodieHnit
y opraHusMoB: Mopdonoruueckue, GU3NONOrHYEcCKUe, OUOXMMUYECKUE, TOBEICHUYECKHE.
OTHOCHUTENBHOCT PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u crpykrypa. BumooOpazoBaHue kak pe3yiabTaT MUKPO3BOJIOLUH.
Wzomsimust — imroueBoit  paktop BumooOpazoBanus. Ilytu u crocoObl BuI000pa3oBaHUS:
alonarpuueckoe (reorpaduueckoe), CcUMOATpUYecKoe (IKOJOTUYECKOE), «MTHOBEHHOE»
(monumrutonIM3anys, ruOpuIu3anys). JJTMTenbHOCTD YBOIIOIMOHHBIX MTPOIECCOB.

Mexanu3msbl OPMHUPOBAHUS OHOIIOTUIECKOTO pa3HO0Opa3usl.



Ponbp osBomronmoHHO#N Ouonormu B pa3pabOTKEe HAayyHbIX METOJOB COXPAHEHHUS
O6uopa3zHooOpa3usi. MUKpPOIBOIOIMS M KOIBOJIOIMS TapasuTOB M HMX X035€B. MexaHU3MbI
(GOpMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JleMmoHCTpamumn

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmue! u cxembl: «MyTalMOHHAs U3MEHYUBOCTBY, «[lonmynsimoHHast CTPYKTypa BUIAY,
«Cxema mposiBIeHUS 3akoHa Xapau—BaiinOepra», «/IBHKyliMe CHIJIBI  3BOJIIOLIUMY,
«OKoyornYecKas M30JALMS TMOMyJSIIUi ceBaHCKOU dopenn», «l'eorpadudeckas HIOIALUSA
JUCTBEHHMIIBI CHOUPCKOIM U TUCTBEHHUIIBI Aaypckoii», «[lomynsaimonHble BOJHBI YHCIEHHOCTH
XHUITHUKOB M KepTB», «Cxema JeHCTBHS ecTecTBeHHOro otbopa», «Popmbl OOpbOBI 32
CYILLICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3M», «OKussie HCKOIIa€MBbIEY,
«IToKpOBHUTENBCTBEHHAsI OKpacKka MXKUBOTHBIX», «lIpenymnpexnaromas OKpacka >KMUBOTHBIX»,
«®Dusnonoruueckue agantauumy», «I[IpucnocobieHHOCTh OPraHUu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Bunma», «Bunsl-gBoitHukm», «CTpykTypa BHma B mnpupoae», «CrocoOsl
BugooOpasoBanus», «l'eorpadpuyeckoe  BHmOOOpazoBaHWe TPEX  BUAOB  JIAHABIIICH,
«OKoJIoTHYEeCKOe BHUI000pa3oBaHue BHUIOB cHHULY, «[lomummounsl pacrenuit», «KamycTHo-
peneyHbIi THOPHUIDY.

O6opynoBanue: repOapuu pacTeHU, KOJUIEKIIMA HACEKOMBIX, Yydyena MTHUIl U 3Bepeil ¢
IpUMEpaMU Pa3JIMYHBIX MPHUCIIOCOOJICHUH, Yydena NTUI] W 3Bepeil pa3HbIX BHUJOB, repbapuu
pacTeHuil OIM3KUX BUI0B, 00Pa30BABIINXCS PA3TMYHBIMU CIIOCOOAMH.

JlabopaTopnasi paGoTra «BbIsBIeHIE H3MEHUMBOCTH Y 0COOEH OJTHOTO BHAAY.

Jladoparopnasi pabGora «llpucrnocobieHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlabopaTopnas padora «CpaBHEeHUE BII0B 110 MOP(OIOTHIECKOMY KPUTEPHIO).

Tema 3. Makpo3BoIoLus U eé pe3yJibTaThl

Meroapb! u3yueHus MaKpo3BoJonuy. [lareonTonornueckue MeToabl U3y4eHus SBOIIOLNH.
[epexoanpie GopMbl 1 GUITOTEHETHYECKHE PSIIBI OPTAaHU3MOB.

Buoreorpadpuyeckne meronsl wu3ydeHus ospomonuu. CpaBHeHue GIOpel U payHbI
MaTEepUKOB U 0CTPOBOB. bruoreorpaduyeckue odnactu 3eMian. BUIbI-oHIEMUKU U PETUKTHI.

DOMOPHOIOTHYECKHE U CPaBHUTEIBbHO-MOP(POIOTUYECKUE METOMbl HM3YUYECHHS SBOJIIOLIHH.
'enernueckne MeXaHHU3Mbl IBOJIIOLIMM OHTOI€HE3a M IOSBJICHUS 3BOJIIOLUOHHBIX HOBIIECTB.
['oMosiornuHble ¥ aHaNOrM4YHbIE OpraHbl. PyquMeHTapHble opranbl U aTaBU3Mbl. MoJIEKyIISIpHO-
FeHeTUYeCKrue, OHOXMMHUYECKHE M  MaTeMaTU4YeCKUe METOAbl U3YUEHHUS  HBOJIOLHH.
['omonornynsbie renbl. COBpeMEHHBIE METOIbI TOCTPOCHHUSI (PHIIOTEHETUUECKHX JIEPEBHEB.

XPpOMOCOMHBIE MyTallii U IBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TpaBWia) OdBOMONMU. [Ipunyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3Bomonnu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOLIUU.

JleMoHCTpamumn

Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. I'ekkensb.

Tabmuiel U cxeMbl: «DWIOTCHETUICCKUH PsiJ| JIOMIAIN, «APXECONTEPUKC, «3BEPO3yObIe
amepby, «Creronedansy, «Punnodurey, «CemeHHble mTanopoTHUKN», «buoreorpaduueckue
30HbI 3eminuy, «lpeilid koHTHHEHTOB», «PemukTe», «HawanmpHble cTaguu 3MOPHOHATBHOTO
Pa3BUTHSI IO3BOHOYHBIX KUBOTHBIX», «['OMOJIOrHYHbIE U AaHAJIOTUYHBIE OpraHbl», «PyIUMEHTHI,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpBl YEJIOBEKAa M IIMMIIaH3e», «lJlaBHbIE HaNpaBlIEHUs
IBOTIOIHNY, «O0I1I1e 3aKOHOMEPHOCTH SBOJIIOIUI.



OO6opynoBaHue: KOJJIEKLMM, TepOapuu, MYJSDKH HMCKOIAeMbIX OCTAaTKOB OpPraHM3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyJMMEHTapHBIX OpPraHOB M aTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. IlpoucxoxaeHue 1 pa3BuTHE KU3HU Ha 3emJie

Hayunble rumore3sl HNPOUCXOXKACHUS XH3HM Ha 3emiie. AOHOTeHe3 U IaHCIEePMHUS.
JloHayuHble TpPEACTaBICHUS O 3apOXKJIEHUM JKU3HU (KpealuoHu3M). I'mnore3a MOCTOSIHHOTO
camo3aposKJIeHus )KU3HU U e€ ornposepxkenue onbitamu @. Penu, JI. Cnannannanu, JI. [1actepa.
[TpouncxoxaeHue >Ku3Hu U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeopraHuyeckoi »Bostonuy. [InanerapHas (reojgoruyeckas) 3BOIIOLHUS.
XuMHUYECKasi IBOJIONHS. AOHOTCHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mommuMepoB U3 MoHoMepoB. KoamepBarHas
runote3a A. WM. Onapuna, rumore3a nepBuuHoro OyiboHa Jx. XongelHa, reHeTuyeckas
runote3a I'. Mémnepa. Pubosumbl (T. UYek) m rumoresa «mupa PHK» V. TI'mnGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE ITPOTOKIICTKH.

Ucropus 3emnn u wmeroasl €€ wusydeHus. lckomaemble OpraHudeckue OCTATKH.
I'eoxponomorust u e€ wmerombl. OrtTHocHUTeNbHAsT W aOCONIOTHAS  T'€OXPOHOJIOTHS.
["'eoxpoHoaOrMYecKas 1IKana: 0Hbl, 3pbl, IEPHOIbI, STOXH.

HauanbHble 3Tanbl oprannyeckoi 3postounu. [losiBlieHre M 3BONIIOLKS MEPBBIX KIIETOK.
Opontonuss Metabonusma. Bo3HukHOBeHHE MepBbIX SKocucTeM. COBpeMEHHbIE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor mepBbix Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapHOTHIL.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOIIOIMOHHOE MPOUCXO0XKJIEHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl 3BOJIIOLMU BbICIIUX pacTeHuid. OCHOBHbIE apoMop(}o3bl pacTEHUH.
Boixon pacrenuit Ha cymy. IlosiBieHHe CHOpPOBBIX PAacTeHHMH M 3aBOEBAHUE HMHU CYIIH.
Cemennble pactenust. [IporncxoxaeHne HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tambl JBONIONHMUA >KUBOTHOTO MHUpa. OCHOBHBIE apoMOpd03bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — HOSBICHHE COBPEMEHHBIX THUIOB. [lepBble XOpI0OBbIE
XKHUBOTHBIE. J)K13Hb B Bosie. DBOJIOLMS MMO3BOHOYHBIX. [Iponcxoxienre ampuouii U penTuiIuil.
[IpoucxoxacHne MICKOMUTAINUX ¥ nTull. [lpuHmmn kimoueoro apomopdosza. OcBoeHue
0€CI103BOHOYHBIMH U T03BOHOYHBIMU KUBOTHBIMU CYIIH.

Pa3Butue xu3HM Ha 3emile [0 3paM U NepuosiaM: apxei, IpoTepo30i, Maaeo30i, Me3030i,
KaifHo30M. OOmas XapakTepuCTHKa KIUMaTa M reoslornyeckux mpoueccoB. llosBienue u
pacuBeT XapaKTepHBIX OPraHWU3MOB. YTIIe0OOpa3oBaHUE: €r0 YCJIOBUS W BIHMSHHE HA Ta30BbIA
cocTaB aTtMoc(hepsl.

MaccoBble BBIMHpaHHsI — 3KOJIOIMYEeCKHe KpH3MChl Ipouuioro. IlpuumHbel U cieactBus
MaccoBbIX BbIMUpaHUll. COBpEeMEHHBIH 3KOJOTMUECKUI KpH3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHUs OMopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuuecKkoro Mupa. [IpuHIHIEI KiaccuUKauu OpraHU3MOB.
OcHOBHBIE cHCTEMaTUYeCKHe IPYIIbl OPraHU3MOB.

JleMoHCTpamumn

[Moptpersr: @. Peau, JI. Cnanmnanuanu, JI. Iactep, . . Meunukos, A. U. Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmune! u cxemsl: «Cxema onbita @. Penuy, «Cxema onsita JI. [lacTepa mo u3yueHuro
camo3apoxJeHus xu3Hu», «Cxema omnbita C. Musutepa, I'. FOpu», «3Tansl HeopraHuyeckon



3BoIIOLUNY, «I'eoxpoHosiornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKOM 3BOJIIOIIUNY,
«Cxema 00pa3oBaHUsI DJYKapuoT IyTéM cuMOHOreHe3a», «CucremMa J>KUBOW HPUPOIBD),
«CtpoeHnue Bupycay», «Apomopdo3ssl pactenuit», «Puanodurer», «OTHOKIETOYHBIE BOJOPOCIH,
«MHorokneTounsle Bogopocian», «Mxu», «llanoporHuku», «l['0J0CEMEHHBIE pPACTEHUSY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUA JKUBOTHOTO MHUPA», «ApPOMOPQO3bI
KUBOTHBIX», «lIpocreitmme», «Kumeunononoctueiey, «llinockue uyepBu», «HiaeHUCTOHOTHEY,
«Pw10BIY, «3eMHOBOAHBIC», «lIpecmbikatommecs», «lItuupy, «Mnekonuraromue», «Pa3Butue
JKU3HU B apXeuckoil spe», «Pa3BUTHE XKU3HU B MPOTEPO3OMCKOU 3pe», «Pa3zButue *u3HU B
Najaeo30McKoil 3pey», «Pa3BuTHeE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )KU3HU B KAHHO30MCKOU
ape», «CoBpeMEHHas CUCTEMa OPraHUYECKOT0 MUPay.

OGopynoBanue: repOapuyd pPACTEHUH Pa3IUYHBIX OTMEIOB, KOJUICKIIUA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HWITIOKOYKHUX, CKEJEThl
MIO3BOHOYHBIX JKUBOTHBIX, 4yyeda MNTULl U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HbIX
MCKOIIAeMBbIX, MYJISKH OPIraHMYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas snaGopatopHasi padora «MonenupoBanue onbiToB Muiniepa—tOpu no
U3yYEHHUIO a0MOT€HHOTO CHHTE3a OPTraHWYECKUX COSIMHEHHI B IEPBUYHOIN aTMochepe».

Jlaboparopnasi pabora «/3yuyeHHe M ONUCAHHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOB.

IIpakTHyeckas padora «3yueHne 0cOOEHHOCTEN CTPOEHUS PACTEHUHN Pa3HBIX OTAEIOBY.

IIpakTHyeckas padora «3yuyeHne ocoOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxoxkaeHne 4eJI0BEKAa — AHTPOIIOTeHe3

Pazpensl u 3a1aun aHTPOIIOJIOrMU. METO bl aHTPOIIOJIOTHH.

CraHOBJIEHHE MPEACTABICHUI O NPOMCXOKJICHUM YeJIOBEKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIE HAyUHbIE TEOPUH.

CxoacTBo uyenoBeka ¢ KUMBOTHbIMU. (CHCTEMaTHYeCcKOe IMOJIOKEHHUE YeJIOBEKa.
CBuzerenbcTBa CXOJCTBA UEIOBEKAa C JKUBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMHUYECKUE, TOoBeAeHYeckre. OTINYHS dYelloBeKa OT
KUBOTHBIX. [IpAMOX0K/I€eHNE U KOMILIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE I'OJIOBHOIO
MO3ra ¥ BTOPOH CUTHAJIIBHOW CUCTEMBI.

JBuwxymue  cuibl  (QakTopel) — aHTpOMoOreHe3a:  OWOJIOTMYECKHE,  COI[MANIbHEIC.
CooTHomeHrne ONOIOTUIECKUX U COITUAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIC CTaIuU aHTpOIOreHe3a. PanHue yenoBexooOpa3Hbie 00e3bsHbI (IPOKOHCYJIBI)
Y paHHHE TIOHTHJIbI — OOLIMe MPEIKH YeJI0BEKOOOPa3HbIX 00€3bsiH U JI0ACH. ABCTPATONUTEKU —
JIBYHOTHE NpeaKH Jiroaei. UenoBek ymenblid, MepBble M3rOTOBJICHUS OpyAuil Tpyda. Yemosek
IPSIMOXOJISAIIMIA 1 TIEPBBIN BBIXOJ JItojiel 3a mpenenbl Adpuku. YenoBek reinenbOeprckuii —
o011l MpeoK HeaHIePTaIbCKOr0 YeIOBEKa U YeJIOBEKa pa3yMHOro. YenoBeK HeaH1epTaabCKU
KaK BUJ JIFOACH XOJOJHOTO KiMMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIA, JIEHHUCOBCKUM
Yell0BeK, OCBOGHHE KOHTHHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u nanieoreHOMHKA.

DBOIIOLIMSL COBPEMEHHOTO 4YelloBeKa. ECTECTBEHHBIM OTOOp B MOIMYJSALMUSAX YEIOBEKA.
MyTanuoHHbIH npoecc U noauMopdusm. TlomynsiuonHble BOJTHBI, Apeiid reHOB, MUTPALUs U
«a(dexT ocHOBaTEND» B MOMYISALIUIX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiine pacel: eBporeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHAsl (PKBAaTOpUAJIbHAS), MOHTOJIOWIHAs (a3uaTCKO-aMepuKaHckas). Bpems u
IIyTM pacCceJIeHWs 4YeloBeKa IO IuIaHeTe. EIMHCTBO denmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucmocoOIeHHOCT, uenoBeKa K  pa3HbIM  YCIOBUSIM



OKpyXaromiei cpenbl. BiusiHue reorpaduueckoid cpenbl U apeiida reHoB Ha MOP(OJIOTHIO U
(U3HOIIOTHIO YEeIOBEKa.

MeXIUCIUIUIMHAPHBIE METOAbI B (DU3WYECKOH (OMOJIOTUYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASI ~ AQHTPOIOJIOTUs M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKUX  MOMYJISLHUM.
buocouuaneHple  WccleOBaHUS ~— NPUPOABI  4YeloBeka.  VccienoBaHuWe — KO3BOJIIOLUU
OHMOJIOTUYECKOT0 U COLUATBHOIO B YETIOBEKE.

JdemMoHcTpanuu

[Toptpetsi: U. Jdapsumn, JI. JIuku, . . Poruackuii, M. M. I'epacumos.

Tabmumet u  cxeMbl: «MeTOAbl  aHTPOIONOTUMY», «['OJIOBHOM MO3T  4YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHBD, «CKENeT YeloBeKa M CKeNleT IIUMITaH3e», «PyIuMeHTH u
aTaBU3MbD», «JIBMOXKyIIME CHJIBI aQHTPOIOreHe3a», «IBOJIOLUOHHOE [JPEBO UEIOBEKay,
«ABcTpanonurek», «HenoBek ymenslit», «HenoBek NpAMOXoaamuin», «JleHnCOBCKUI 4eT0BEK»
«Heanpepraneupy», «KpomanboHbD), «llpenku uenoBeka», «ITambl 3BOJNIOLUU YEJIOBEKa,
«Pacep1 yenosekar.

OO6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, IPEIMETOB MAaTepUAIbHON KYJIbTYpbl IIPEIKOB
4enoBeka, pernponykiuu (dororpadum) KapTHH ¢ MHUQPOIOTHICCKUMU H  OUOJICHCKUMU
CIOKETaMH MPOUCXOXKICHHS YeloBeKa, poTorpaduu HaXOIOK UCKOMAEMbIX OCTaTKOB YENIOBEKa,
CKeJIET YeJIOBEKa, MOJIE]b Yepera YelOBEeKa M Yeperna IIMMIIaH3€, MOJIEIb KUCTH YelIOBEeKa U
KHUCTH IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YEIOBEKA.

JlabopaTtopnass paGora «lI3yueHue OCOOEHHOCTEH CTpPOEHHUSI CKEJeTa YeJOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTHyeckas padora «/3yyeHne 3K0JOTHYECKUX aaNTalUNi YETOBEKaY.

Tema 6. JkoJorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB H
HAJOPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpenoit

3apoxxaeHue W paszBuThe dkojoruu B Tpyaax A. ['ymbonbara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéa. Paznensl u 3agaum skosnoruu. CBs3b
9KOJIOTUH C IPYTUMHU HayKaMHU.

Mertoap! skonoruu. [loneBeie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTHH: MPUPOIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJIOTUHM. MOHUTOPUHT OKpPYXKAIOIIEH CpPEe/bl: JOKAIbHBIMH,
PErHOHANIBHBIN U TTI00aTbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUHM JUIs 4yeloBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBAa CBS3€H YeEJIOBEYECTBA C MNpUpOROoM. POpPMHUpOBAHME OKOJOTHYECKOM KYJIBTYyphl M
3KOJIOTUYECKON IPAMOTHOCTH HACEJICHMUS.

JleMoHCTpamumn

[optpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuios, 3. ['ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Pazfensl sKojgorun», «MeToabl dKomorumny», «CxeMa MOHUTOPUHTA
OKPY’KaroIle cpeab».

JlabopaTopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTAHUSA

Okonoruveckre (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
JKOJIOTHUECKUX  (akTopoB:  abmoTHyeckue, OWOTHYECKHE, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTH ACUCTBUS dKoIormdeckux ¢akropos. [Ipasuno muanmyma (K. Llnpenrens, FO.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIEC U CTEHOOMOHTHBIE OPTAHU3MBI.



Abuotnueckue akropsl. CBeT Kak 3Kosornyeckuit gaxrtop. JlefcTBre pa3HbIX Y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKUE TPYIIbl PACTEHUH M JKUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUTHaJIbHAs poib cBeTa. DOTONeproinu3m.

Temmneparypa kak skojorudeckuit Qaxrop. [leiictBue Temmeparypbl Ha OpraHU3MBbI.
[TolikunoTepMHble 1 TOMOMOTEPMHBIEC OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skosormueckuil ¢akrop. IlpucnocoOnenus pacteHU K MOANEpKAHUIO
BonHOrO Oamanca. Kiaccudukamms pactennid mo oTHomieHHto K Bojge. [lpucnocoOnenus
KMBOTHBIX K H3MEHEHHIO BOJHOI'O PEXKHUMA.

Cpenpl 0oOMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAas, NMOYBCHHAas, IIyOMHHAas
NOJIIOYBEHHAsI, BHYTPHOPraHu3MeHHas. (DOHU3HKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOMTaHus
opranu3moB. [IpucnocoOnaeHuss OpraHu3MoB K KHU3HU B Pa3HBIX CPEAAX.

buonornyeckue purMbl. BHemnue u BHyTpeHHUE pUTMbL. CyTOYHBIE U TOAMYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHM3MOB K C€30HHBIM U3MEHEHHSIM YCIOBUN JKU3HH.

Kuzuennoie Gopmbl opranuzMoB. Ilonstue o xusHeHHOU (opme. KusHeHHbIE (OpPMBI
pacTeHMil: NepeBbsl, KyCTapHHUKH, KyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
Kuznennple (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUs 1 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl  OMOTMUYECKMX  B3aMMOJEHCTBHH:  KOHKYpPEHIIMS,
XHUITHAYECTBO, CUMOMO3 1 ero (¢opmel. [lapazutusm, Koonepamus, MyTyaln3M, KOMMEHCAIN3M
(KBapTHUpAaHTCTBO,  HaxJieOHW4YecTBO). Herpoduueckne  B3amMomelCTBUS — (TONHUYECKHE,
dopuueckue, daOpuueckue). 3HayeHHE OMOTHUYECKUX B3aUMOJCHCTBUIN Ui CYIIECTBOBAHUS
OpraHu3MOB B cpesie oouTanus. [[puHIMIT KOHKYPEHTHOTO HCKIIIOUEHUS.

JdemoHcTpanuu

Tabmuupl u cxemsl: «IKosoruyeckue (Gpakropb», «CBETOBOW CIEKTP», «DKOJOTHUECKUE
IPYIIIbI )KUBOTHBIX [0 OTHOLIEHHUIO K CBETY», «elI0KpOBHBIE )KUBOTHBIE», «X0JI0JHOKPOBHBIE
KHUBOTHBIEY, «Du3Honornyeckue aganTaluu XKUBOTHBIX», «Cpeabl oOMTaHUS OPraHU3MOBY,
«buonornyeckue puTMbD», «KuzneHHbie GOPMBI pacTeHHID», « KH3HEHHbIE (POPMBI JKHBOTHBIX),
«JQKocHucTeMa IUPOKOIUCTBEHHOIO Jeca», «JDKOCHCTEMa XBOMHOro Jecay, «llenm nutanusy,
«XumnnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cum61o3», «KoMmeHcammuzmy.

OO6opynoBanue: repbapuu pacTeHUH U HKHUBOTHBIX, MPHUCIOCOOJIEHHBIX K BIIUSHUIO
pa3IMYHBIX  SKOJOTWYECKHX  (AKTOPOB, TepOapHH  CBETONIOOMBBIX, TEHETIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOWBBIC, TCHETIOOMBBIE W TEHEBBIHOCIHBBIE KOMHATHBIC
pacTteHus, repbapu M KOJUIEKLIMU TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHui, uyyena MNTUL U 3Beped, repbapuM pPaCTEeHMH, OTHOCAIUXCA K TUrpoduram,
KcepopuTam, Me30(puTaM, KOMHATHBIE PACTEHHS JMaHHBIX TPYIIN, KOJUIEKIWH >KUBOTHBIX,
OOMTAIOIUX B Pa3HBIX cpenax, repOapuy M KOJUIEKIIMU PAaCTEHUH M KUBOTHBIX, 00JIaIaromIuX
YyepTaMd HPUCHOCOOJIEHHOCTH K CE30HHBIM H3MEHEHMSM YCJIOBUM JKU3HH, repbdapuu H
KOJIJIEKIIMM PACTEHUH W KUBOTHBIX PA3JIUYHBIX YXU3HEHHBIX (DOPM, KOJJIEKUUH >KUBOTHBIX,
YYaCTBYIOUIMX B PA3IMUHBIX OMOTHYECKUX B3aMMO/ICHCTBHSIX.

JlaGopaTopHasi pa6oTa «BbIsSBICHHE TPUCTIOCOOICHII OPraHU3MOB K BIUSHHUIO CBETAY.

JlaGopaTtopnas pabora «BbliBieHHe npUCHOCOONEHUH OPraHU3MOB K BIMSHUIO
TeMIIepaTypb».

JlaGopaTopnasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUM.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIANMI



DKOJOTUYECKHE XapaKTepUCTUKHU momysiiuu. [lomynanus kak Ouoioruueckas cUCTeMa.
Ponbe HEomHOpOMHOCTH cpenbl, QU3HYECKUX OaphepoB M OCOOCHHOCTEW OWOJIOTMH BHJIOB B
(opMUPOBAHUN IPOCTPAHCTBEHHOM CTPYKTYpPbI NOMyJIsiivii. OCHOBHBIE TOKA3aTENH MOMYJISIUH:
YUCJIEHHOCTb, IIOTHOCTb, BO3PACTHAs M IOJOBasi CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUL.

DKoJloruueckasl CTpykTypa mnomyisuud. OneHka 4YHMCIEHHOCTH Nonyisiuuu. /JnHammuka
HOMYJISIMK U €€ peryssiuus. buotnueckuil noreHuuan nonyasiuuu. MoaenupoBaHue JUHAMUKU
nonynsauuu. Kpusble pocra uymucnenHoctu nonyisuud. Kpusele BbDKuBaHus. Perymsmus
YUCIIEHHOCTH TMOMYJSIIHA: POJb (PaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKOJOoTM4ecKHe cTpareruu BuaoB (r- u K-crparerun).

[lonsitTue 00 »skonormueckoi Hume Bujaa. Mectoobutanue. MHoromepHas MOJEIb
akosiornyeckor Humm JIx.M. Xarunncona. Pasmepsl 3xonornueckoit Humu. [loreHumansHas u
peann30BaHHAs HUILLIU.

Bun xak cucrema nomymsuuil. Apeanbl BUIOB. Buapl M MX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TOBEIEHUS U MUTIpalUil >KUBOTHBIX. buosiornueckue HWHBA3UU
YyKEpPOJHBIX BUOB.

JleMoHCTpamumn

[Toptper: Ix. Y. XaTunHCOH.

Tabmuub 1 cxembl: «DKOJIOTHIECKUE XapaKTePUCTHKH MOy Isiumny», «[IpocTtpancTBenHas
CTPYKTypa mnonyisauuu», «Bo3pacTHble mnupamMuapsl nOOMysuuun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3IUYHBIMH OpraHuzMamu», «Mopenb skonoruueckoi Humm Jx. .
XaTuynHCOHA.

O6opynoBanue: repOapuu pacTeHU, KOJIEKINN KUBOTHBIX.

JlabopaTopnasi padora «IIpucmnocoOieHus ceMsH pacTeHUN K pPacCeNeHUIO».

Tema 9. JkoJ10rusA CO001IECTB. IKOJIOTHYECKHUE CHCTEMBI.

CoobmecTBa opraHu3zMoB. buorieHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamMu B
OuoLeHo3se.

Okocuctema kak oTkpeiTasg cucrema (A. JIkx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckne ypOBHH.
Tpoduueckue nenu u cetu. Abnorndeckue O10KK dKocucTeM. [10YBBI U HUIIBI B 9KOCHUCTEMAX.
KpyroBopot BelecTB 1 NOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE [TOKA3aTENHN YKOCUCTEMBL. buomacca u npoaykius. DKOJIOrH4eCKue MUpaMu/ibl
yucel, OMOMacchl U SHEPTUH.

Junamura skocucmem. Kamacmpoguueckue nepecmpouixku. @nykmyayuu. HarpaBieHHble
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeCCHMU. [IepBHYHBIE W BTOPUYHBIE CYKIIECCHU U HUX
OPUYUHBL.  AHTPONOTeHHbIE BO3JCHCTBUS Ha cykneccud. KimmakcHoe —cooOuiecTBo.
buopaznoobpasue 1 moJHOTa KPYroBOPOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoansie 3KocCUCTEMBL. JKOCUCHEMbl 03Ep U peK. DKOCUCmeMbl Mopeu U OKeaHos.
Ixocucmemvl MyHOp, 1€c08, cmenetl, NyCMulHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazamums wmexny
AQHTPOIOI€HHBIMU U MIPUPOIHBIMU SKOCUCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['oposckast ¢uopa u dayna.
CunaHTponmzanusi ropojckoil  (ayHel. buomormyeckoe ©  XO3SHCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM B YPOOIKOCUCTEM.



3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUI  OpPraHU3MOB B
aKocucTeMax. Ponb kackaonozo sghgexma u 8ud08-30uPukamopos (Kiouesvix 6uU008) 6
@yuxkyuonuposanuu  sxocucmem. llepeHoc HHEPruM U BEUIECTB MEXJAY CMEXHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OPraHU3MOB, TOMYIALMNA M OKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U AHTPOMOTEHHBIX BO3/ICHCTBUM.

Mexanuzmsl  68030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2aHUZMEHHOM,
OpP2aHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM YDOBHAX, OCHOBbl IKOLOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToqoIoruss MOHUTOPUHTA €CTECTBEHHBIX U
AHTPONOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

Hoprper: A. [Ix. Tencnu.

Tabmuie! 1 cxembl: «CTpyKTypa OMoLIeH03a», « DKOCUCTEMA MITUPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIHMOHAIbHBIE TPYMHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucreMe», «llemm mmTaHuws (macTOWMIHAS, JETPUTHAsN)»,
«IKOJOTUYECKAs MUPaMUJIa YUCEID, «DKOJIOruYecKas MmupaMua OuoMacco», « IKOJIOTHIecKas
nupamuga dHeprum», «OOpasoBanue Oomnora», «llepBuuHas cykueccus», «BoccraHoBiieHue
Jeca moclie moxapa», «IKOCHUCTeMa 03epa», «ArporeHo3», «KpyroBopor BeUIeCTB U MOTOK
SHEpPruu B arpoueHosey, «I[Ipumepsr ypboskocucTem.

OO6opynoBanue: repOapu pacTeHU, KOJUICKIIUUM HACEKOMBIX, Yydelia ITHI[ U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHI, aKBAPUYM KaK MOJICITh SKOCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onucaHue ypOo3KOCUCTEMBI».

JlaGopaTopHasi padora «/3ydeHne pazHOOOPA3UsT MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX IKOCUCTEMAX.

IKeKypeusi «IKCKypcUs B TUIUYHBIN OuoreoneHos (B ayOpaBy, Oepe3HSK, €IbHHK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH YT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCUs B arpOIKOCUCTEMY (Ha MOJIE WIIH B TEIUIMYHOE XO3SICTBO).

Tema 10. Buocdepa — rinodanbHasi IkocucTeMa

buocdepa — obmeruianerapaas o0ojiouka 3eMiTd, T/Ie CYNICCTBYET HIIM CYIECTBOBaja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
ounocepe. O6mactu 6uocheps u e€ cocras. JKupoe BemecTBo 6uochepsl U ero PyHKIHU.

3aKOHOMEPHOCTH CymecTBoBaHMs Onocheprsl. OcobeHHOCTH Omochepsl Kak TiaodanbHON
9KocHCTeMBbl. J[MHamMu4eckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTB u
OHOreoXMMHUYECKHE UKIBI (Yriiepoa, a30Ta). PUTMHUHOCTD sBIIeHUH B Ouocdepe.

3onanbHOCTH Ouochepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYH/pA, XBOIHBIE
Jeca, CMEIIaHHbIE M IIMPOKOIUCTBEHHBIE Jieca, CTEMH, CaBaHHBI, IIyCTHIHU, TPOIIMUYECKHE Jieca,
BBICOKOTOPBS. Kimumar, pacTuTenbHbIN U )KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpyktypa ¥ (QyHKUHS S>KHMBBIX CHCTEM, OIICHKA HX PECYpCHOrO IMOTeHIHMala u
ounochepHbIX PYHKIIHIA.

JdemMoHcTpanuu

Hoprpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmune! u cxemsl: «I'eocheps 3emnn», «KpyroBopot azora B mpupoe», «Kpyrosopor
yriaepojaa B npupojae», «KpyroBopot kucinopoaa B mpupojae», «KpyroBopot BoAbl B IPUPOJIEY,
«OcHoBHBIE OuoMbl cymmny», «Knumatudyeckue mosica 3emnn», «Tynnpa», «Taiiray,
«CMmemannbii  secy, «llupokonuctBennsii sec», «Crenb», «CaBaHHa», «llycThIHSY,
«Tponnueckuii necy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.



Tema 11. YesioBeKk M OKpYKawOIIas cpeaa

DKOJOTUYECKHEe KpHU3WCHl W WX NpHYUHBL Bo3neiictBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsisHEHHE BOJHON cpeabl. Oxpana
BOJIHBIX pecypcoB. Paspyienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpOIIOTEHHOE  BO3JCHCTBHE HA pACTUTEIbHBIA M KUBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U XKUBOTHOTO MHpa. OCHOBHBIE MPUHIIUIBI OXPAaHbI MPUPObL. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). borannveckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC IPHUHIIMIIBI YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA U MPUPOAbI. ParmoHanbHOe
OPUPOAOINONB30BAHNE M COXpaHeHHE OuoJorMuecKkoro pasHooOpasms 3emun. OOmme
3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa
U €r0 BEpOSITHBIC TOCIEACTBHSIL.

Pa3BuTHe METOJOB MOHMTOPHUHIA PAa3BUTUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemuvie uccnedosanus nepexooa K pecypcocbepezaroweli U KOHKYPEHMOCNOCOOHOU
anepeemuxe. buonocuueckoe pasznoobpasue u duopecypcol. Hayuonanvrvle ungopmayuonmsie
cucmemsl, obecneuusarowue OOCMyn K UHDOPMAYUU NO COCMOAHUIO OMOENIbHLIX 6U008 U
axocucmem. OcHoBbl dKOpeadburumayuy 3KoOCUcmem u cnocobo8 6opbobL ¢ OHUONOBPENCOECHUAMIUL.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuubt w  cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHue TuaApochepb,
«3arpszHenne mouBbl», «llapaukoBeii  3ddexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppUTOpUN», «MOJEIN YIIPABISIEMOTO MUPAY.

OGopynoBanue: (ororpaguu  OXpaHSIEMbIX pPACTEHUH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit deneparuu, KpacHoil KHUTHA peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'H
HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K pe3yslbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpOTpaMM CPEAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIE.

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOrpaMMbl MO OMOJOTMM BBIJICIIECHBI
CIIEAYIOUIME  COCTAaBJIAIOLIME: OCO3HAHHWE OOy4YaIOUIMMUCA  POCCHHCKOM  Ipa)kIaHCKOH
UJCHTUYHOCTH — TFOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOATEIbHOCTH M CAMOOIPEIENIEHUIO,
Hanuyue momueayuu K OOY4EHUIO OHUOJIOTHH, yYeleHanpaeieHHoe pa3zeumue BHYTPEHHUX
yOexXIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHMX TPAIULUNA pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYalOIIMXCsl PYKOBOJCTBOBAThCS B
CBOEM  JEATENILHOCTH  IIEHHOCTHO-CMBICIOBBIMA  YCTaHOBKAaMH, IPUCYLIUMHU  CHUCTEME
OMONIOTMYECKOTO  00pa3OBaHMA, Haluyue  NPABOCO3HAHUA ~ SKOJIOTHYECKOH  KYIbTYpHI,
CnoOCcoOHOCMU CMAUMdb LENH U CTPOUTH KU3HEHHBIC IIJIAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOEHMSI MPOTPaMMBbI 110 OMOJIOTUH JIOCTUTAIOTCSA B €IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESATEIBbHOCTH B COOTBETCTBHM C TPAJULMOHHBIMU POCCUICKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMH U J1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
o0mecTBe NpaBWJIaMM M HOPMaMM MOBEICHUS M CHOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUS,
CaMOBOCIIUTaHMsI U CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEH NMO3MLMU JIMYHOCTH, NATPUOTHU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOMOPSAKY, YEJIOBEKY TpyJa M CTapUIeMy IOKOJIEHHIO, B3aMMHOI'O
YBOKEHHsS, OCEpeKHOTO  OTHOIICHUS K  KYJIbTYPHOMY  HACIeIUI0 M TPaIulHsIM
MHOI'OHaIMOHaJIbHOTO HapoJa Poccuiickoit deneparu, npupoae U OKpyxarolei cperne.

JIMYHOCTHBIE pe3ybTaThl OCBOEHUs yueOHOro npenmMera «buonorus» I0IKHBI OTPaXaTh
TOTOBHOCTb U CIIOCOOHOCTH OOY4YaroLIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
HNO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAlUil, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHNI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIeCTBa,
pacuIMpeHre XU3HEHHOIO OIbITa M ONbITa JEATEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIIMTATEIbHON J€SITEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaiaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UMIUU OO0Yy4YaroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WJI€Ha POCCUICKOro 00I1eCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTHU MPU CO3/IaHUU YYE€OHBIX IPOEKTOB,
pelIeHNH y4eOHBIX U [T03HABATENbHbIX 33/1a4, BHIIOJTHEHUH OMOJIOTHUECKUX HKCIICPUMEHTOB,;

CIOCOOHOCTh  OIpeNeNATh COOCTBEHHYIO IO3MLHMIO [0 OTHOUIEHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE y4YUThIBAaTb B  CBOMX JEMCTBUSIX  HEOOXOAUMOCTh  KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JI0JIeH ¢ pa3HbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU LIEGHHOCTSIMU U COLUAJIBHBIM
HOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJHEHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HCCIIEJOBATEIbCKUX 3a/lad, YBAKUTEIBHOI'O OTHOLIEHUS K MHEHHIO
OIITOHEHTOB MPU 0OCYXkIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTNYECKOTO COIEPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOH 1 TEIbHOCTH;



2) NATPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKTAHCKOW UJICHTUYHOCTH, MMATPUOTU3MA, YBAKEHUS K
CBOEMYy HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Inepel PoauHON, ropaocTh 3a CBOW Kpal, CBOIO
Poauny, cBO# s3bIK U KYJIBTYpY, MPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHONIEHHE K NPHUPOJHOMY HACIEAUI0 U MaMATHUKAM MPHUPOJIBI,
JnocTkeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
OHMOJIOTUY, TOHUMAHMI 3HAYeHUs OMOJIOTUHU B TIO3HAHUH 3aKOHOB MIPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujelHas yoex1€HHOCTh, TOTOBHOCTH K CIYKEeHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE AYXOBHBIX [[EHHOCTEH POCCUICKOT0 HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOT0 TIOBEJICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 M IPUHHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMTENSM, CO3JaHHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOT'O NPHUHSTHUS LIEHHOCTEN CEMEMHOMN U3HU B COOTBETCTBUU C TPAAULMSIMH HapO/I0B
Poccun;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAyYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOLLIECHUI;

MOHMMAaHKE YMOLMOHAILHOTO BO3/ICUCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE MPOSBISTH
KayecTBa TBOPYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOpMHMPOBaHHS  KYJbLTYpPbl 310pPOBbSI U
IMOLHMOHAJIBLHOTO 0JIArONMOTyYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa KU3HU (30pOBOE MUTAHHE,
cOONIOZICHHE TUTUEHUUYECKUX MPaBWII U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHATHI M OTIbIXa,
perynsipHass (U3MUECKash aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUYECKOMY 3710POBbIO;

MOHMMAaHHWE IEHHOCTU TPaBUJI HMHAWBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOLIUX 3/I0POBBIO U KHU3HU JIIOJICH;

OCO3HAHHE NOCIEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aJIKOTOJIs,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHMA:

TOTOBHOCTH K TPYAY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYya0Jt00ue;

TFOTOBHOCTb K aKTMBHOM JI€SITEIbHOCTH TEXHOJIOIMUECKOMN U COIIMAJIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD, IIJIAHUPOBATh U CAMOCTOSITENILHO BBIIOIHSTH TAKYIO JESITEIbHOCTD;

UHTEpeC K pa3nuyHbiM chepam mpodeccHoHaNbHOU AeATeIbHOCTH, YMEHHE COBEpIlaTh
OCO3HAHHBIN BBIOOp Oynyieii mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJI0THYECKOr0 BOCIMTAHMS:



9KOJIOTHUYECKHU 1eIecCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HH Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAaHMUS,

MOBBIIICHUE YPOBHSI SKOJOTMYECKOW KYJIBTYPBI: MPUOOPETEHHE ONBITa TJIaHUPOBAHHS
MOCTYIKOB ¥ OLEHKU UX BO3MOXKHBIX MOCIEICTBUI TSl OKPYKAIOIIen CpeIbl;

OCO3HaHHE TT100aTBHOr0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCMOJIB30BaTh MpUOOpETaeMble MPU U3YYEHUU OMOJIOTUU 3HAHUS M YMEHUS
IpPH PEIICHUU MPOOJIEM, CBSI3aHHBIX C PANMOHAIBHBIM IMPUPOOIOIB30BAHIEM (COOIIOICHUE
IpaBUJI TOBEJIEHUS B MPHUPOJE, HANPABIECHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BUIOB, SKOCHCTEM, Orochepsl);

AKTHUBHOE HEMPUSATHE JEUCTBUI, MPUHOCIIIMX BPEI OKpPYXKaIolled MPUPOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHYSCKUE IMOCISACTBHS MPEIITPHHUMAESMBIX
NENCTBUI U TPeI0TBPALATh UX;

HAJIMYUE PA3BUTOTO JKOJIOTUYECKOTO MBIILIICHUS, JKOJOTUYECKOW KYJIbTYphI, OIBITA
NEATETbHOCTH  JKOJOTUYECKOM HANpaBIICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHHKATHBHOM U COIMAJbHON MPAKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JIEATEIBHOCTH IKOJIOTMUECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSL HAayKM ©  OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBa B3aUMOICHCTBUS
MEXIY JIIOJIbMU U TTIO3HAHUS MUDA;

MOHUMAHWE CHEU(PUKA OMOJIOTUU KaK HAyKH, OCO3HAHUS €€ poiu B (OPMUPOBAHUU
paIMOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3/ITaHUU LIEJIOCTHOTO MPE/ICTaBIeHUsI 00 OKpY’KaroIieM
MUpE Kak O €IMHCTBE IMPHUPOAbI, YelOoBeKa M OOIIecTBa, B TMO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodiieM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOEXIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JIJIi COBPEMEHHOW IMBWIM3AIMU: O0ecredeHus
HOBOT'O YpPOBHS Pa3BUTHS MEIUIIMHBI, CO3IaHHE MEPCIICKTHUBHBIX OMOTEXHOJOTHUMN, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXOAA U3 III00AbHBIX
9KOJIOTHUECKUX MPOoOsieM 1 o0ecrieueHus nepexoja K yCTOMYUBOMY Pa3BUTHIO, PalliOHAILHOMY
MCIIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYECHUU OMOJIOTMYECKUX 3HAHWM B LIEJSAX IMOBBIIMICHHS 0OIIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TpPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIHHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil Mpy U3y4eHUr OHOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3yeMbIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJydaeMble 3HAHUS JUIS aHaidu3a W OOBSCHEHUS SIBIICHUUN
OKPY)KAIOIIET0 MHUpPAa M MPOUCXOJSAIIMX B HEM H3MEHEHUU, YMEHHE JellaTh OO0OCHOBaHHbBIE
3aKJIIOYEHUS HA OCHOBE HAy4YHbIX (DaKTOB U MMEIOIIMXCS JaHHBIX C LEJIbI0 MONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIIOJB30BaTh OWOJOTHYECKHE 3HAHHS IS PEIICHUs
npo0JieM B peabHBIX JKU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAy4YHOU NeATENbHOCTH, TOTOBHOCTh OCYILECTBISTh MPOECKTHYIO U
MCCIIEI0BATENBCKYIO ACSITEIIbHOCTh UHIMBUIYAILHO U B TPYIIIIC;

TOTOBHOCTh W CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAaHHIO, K
AKTUBHOMY TIOJNyYEHUIO HOBBIX 3HAaHUW 1O OHOJIOTMHM B COOTBETCTBUU C >KHU3HECHHBIMU
MOTPEOHOCTSIMH.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4eOHOro mpeamera «bUoNOrHs» BKIIFOYAIOT:
3HaYUMBIC IS (DOPMHPOBAHUS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXnpeaIMeTHbIC) OOIICHAYYHBIE TIOHSTHS, OTPAKAFOIINE I[EIOCTHOCTh HAYYHOW KapTUHBI MHPa
U crienuuKy METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM ()aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIEAOBaHMUEe, HAOIIOJICHUE, M3MEpPEHUE, SKCICPUMEHT W JIPYTHC); YHHBEpPCAIbHBIC
yueOHbIe JeiCTBUS (TIO3HABaTEIbHbIE, KOMMYHUKATHUBHbBIC, PETYJISTUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBaHre (PpyHKIMOHAIBHONH T'PAMOTHOCTH U COLIMATIBHOW KOMIIETEHUMH OOydYaroIIuXCs;
CIIOCOOHOCTH 00yJaroIuXCs HCIIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC ydeOHBIC ICHCTBHS B TIO3HABATCIHLHOW U
COITMAIPHOM MPAKTHKE.

B pesynprare wu3yueHuss OMOIOTMM Ha YpOBHE CcpeAHero oOmiero oOpa3oBaHUS Y
oOyuatomerocsi OynyT chopMupoBaHbl MO3HABATEIbHBIE YHUBEPCAJIbHBIE yueOHBIE JIEHCTBUS,
KOMMYHHUKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICWCTBUS, PETYJISTHBHBIC YHHBEpPCATbHBIC
yueOHBIC ACHCTBHSI, COBMECTHASI ICATEIIHBHOCTD.

MertanpeamMeTHble pe3ylbTaThl OCBOEHHUS MPOTPAMMBI CpeIHEro o0Iiero oO0pa3oBaHUS
JIOJDKHBI OTpaXkaTh:

OBj1ajeHNe YHMBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE AeiiCTBUS:

CaMOCTOSITENIbHO (pOpMyNIHpOBaTh M AaKTyaJU3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHHUH 3HAHHIA MTPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIHM3a, CHHTE3a,
CpaBHCHHS, KIACCHU(PUKAIUU, OOOOIICHHS), PACKPBIBATH CMBICI OHOJIOTHYECKUX TOHSATHI
(BBIOENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMH MOHSATUSIMU);

OTpENeNATh eI JeATCIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUHM HX JIOCTHKCHUS,
COOTHOCHTH PE3YJIbTaThl ACITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIOJIb30BaTh OHMOJIOTMYECKUE TOHSATHS JUIS OOBSCHEHUS (AKTOB W SIBICHUW >KHBOU
TIPUPO/IBI;

CTPOUTH JIOTUYECKUE PpaCCYKJICHHUS (MHIYKTUBHBIC, JACIyKTUBHBIC, [0 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

NPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIS MPEICTaBICHHS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUN B M3y4aeMBIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHIl pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAITMOHHBIX HCTOUYHUKAX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIN3a HMEIOIINUXCSI MaTepUaTbHBIX
U HEMaTepHAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yJNbTATOB IIENISAM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSIX pPEATbHOTO, BHPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIINICHUE MPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe HCCIeN0BaTEIbCKUE e CTBUS:



BJIa/IETh HABBIKAMH y4EOHO-UCCIIEOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBBIKAMU
paspeuieHus npooseM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pelIeHus MPaKTHYECKHUX 3a1a4, IPUMEHEHHIO Pa3IMYHbIX METOAO0B TO3HAHUS;

UCIIONIb30BaTh PA3IMuYHbIE BUABI ACSITENBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIIpEeTaluY, TPeoOpa3OBaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyalMsIX, B TOM YHUCIE MpHU
CO3/IaHUU YYEOHBIX U COIIMAIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIILICHHS, BIAJACTh HAYIHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU
MNOHSTUAMHU U METOJIAMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATEIBbHON NEATEIBHOCTH U
YKU3HECHHBIX CUTYaIUsX;

BBISBIISITh TIPUYMHHO-CIICAICTBEHHBIE CBSI3M W aKTYaJIM3WpPOBATh 3a7ady, BBIIBUTATh
TUNOTe3y €€ pelleHHsl, HaxOAuUTh apryMEHThl HJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJTM3UPOBATh IMOJMYYCHHBIE B XOAE pELICHHS 3aJadd pe3yJbTaThl, KPUTHUYECKU
OLIGHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH PUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IICJICHAIIPABICHHBIN MOUCK IMEpPEeHOoca CPEeICTB M CIIOCOOOB JEUCTBUSA B
po(hecCHOHATBEHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  [O3HABATENBHYI0 M  TPAKTHYECKYI0  00JacTu
KHU3HENIEATSIHHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJECH, NpEIJIaraTh OPUTHHAIBHBIC TOAXOIBI W PEHICHUS, CTaBUTh
npoOJIeMBI U 3aJ1a9H, JOITYyCKAIOIINE aJIbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(opmanuu (TeKcTe yueOHOro mocoowus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIOTUYECKUX CIOBapAX M CHPABOYHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VHTepHEeTe), aHAIM3UPOBaTh WH(POPMALHMIO PA3THYHBIX BUAOB U (opm
NPECTaBICHUS, KPUTUIECKN OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3jMYHble METOAbl MpPH IOUCKEe U OTOOpe
Ouosnorudeckoi nHGopMaIui, HEOOXO0AUMOI JIJIs BHITIOJIHEHUS YUEOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (GOpPMYy TMPEICTaBICHUS OMOJOTHYECKON
uHbopMaluu (cxemsl, TpaduKH, JUarpamMmbl, TaOIUIIbI, PUCYHKHU U JIPYTOe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KaueCTBE CpEACTBAa IMPH paboTe C OHOIOTHYECKOMH
uHpOpMaLKel: TPUMEHITh XUMHUYECKUe, (PU3MUeCKne M MaTeMaTUYeCKHe 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpy, HCIOIB30BaTh M MPEOOPa30BbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BIAJETh HABBIKAMU pACIO3HABaHUS M 3alMTHl WHpOpManuu, HHOOPMAITHOHHON
0€30MacCHOCTH JIUYHOCTH.

OBi1ageHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeHCTBUSIMM:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO Yy4acTBOBATh B TUAJIOTE
WINA TUCKYCCUU TI0 CYIIECTBY OOCYKIaeMOH TeMbl (YMEHHE 33a/1aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXKICHHSI OTHOCUTENIbHO BBIMOJHEHHS TMpeajaraeMoil 3aJaud, YYUTHIBAaTh HHTEPECHl U
COTJIACOBAHHOCTb MO3UIIUI APYTUX YUACTHUKOB JHANIOTA WIH JUCKYCCHH);



pacro3HaBaTh HeBepOadbHBIE CpElNCTBAa OOIICHMs, MOHUMATh 3HAYEHUE COIUAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallul, YMETh CMST4aTh KOH(QIUKTHI 1
BECTH IEPErOBOPHI;

BJIQJIETh Pa3IMYHBIMU CIIOCOOAMU OOIEHUS W B3aMMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JIPYTUX JIIOACH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeHUKY U B KOPPEKTHOH (dopme
bopMyITUpPOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araThb CBOK TOYKY 3PEHMSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB.

2) COBMECTHAS 1eATeJIbHOCTD:

NOHMMATh U MCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUMBUIYaIbHOW pabOThl IpU
pemeHnn OMOIOrnYecKoi mpooIeMbl, 000CHOBBIBATh HEOOXOAMMOCTD TPUMEHEHHS TPYITIOBBIX
¢dbopM B3auMOAEHCTBUS IIPU PEIICHUN y4eOHOU 3a1auH;

BbIOUpATh TEMATUKy M METOIbl COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4JIeHa KOJUIEKTHUBA,

OPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPIraHMU30BbIBaTH M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ IOOCTMKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, pACHPENENATh POJIU C Y4ETOM
MHEHUI Y9aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM paboThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)JOr0 Y4acTHHKA KOMaHbl B OOIIUN pe3ynbTar
10 pa3zpabOoTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHMBATh UAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
IPOSIBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PeryJsiTHBHBIMHU ACHCTBUAMM:

1) camoopranmn3anus:

UCIIONIb30BaTh OMOJIOTMYECKHWE 3HAHUS MJs BBIABICHUS NpoOJieM M HX peIIeHUs B
KU3HEHHBIX M Y4E€OHBIX CUTYalHsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKUX 3HAHUI LIEIEeBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUSX U MOCTYNKAX IO OTHOLICHHIO K >KMBOM HPHUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO
OKPYKaIOIIHNX;

CaMOCTOSITEIIFHO OCYILECTBIISATh TO3HABATENBHYIO IESATEIbHOCTh, BBIABISATH IMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTEIBHOW JEATEILHOCTH U
JKU3HEHHBIX CUTYalMIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEUICHUS MPOOIeMbl C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsITh paMKU y4eOHOTO MpeiMeTa Ha OCHOBE JTIMYHBIX MTPENOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apTyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHE;

OLICHUBATb MTPUOOPETEHHBIN OIBIT;

C1oco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM 3pyIULIUK B Pa3HBIX 00JacTsIX
3HAHMA, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LIEJISM;



BJIa/IETh HaBBIKAMH MTO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPILIAEMbIX JECHCTBUN
N MBICIIUTCIIbHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHfI, HCII0JIb30BaTh HpI/IéMBI pe(l)JIGKCI/II/I
JUIS OLICHKU CUTYalliH, BBIOOpa BEPHOT'O PELICHMUS;

YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX IPU aHAIHU3E PE3yJIbTaTOB AEATeIbHOCTH;

3) npunsiTue ceds U APYrux:

IMPUHHUMATDb C€6$[, IIOHHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX IIPU aHAIHU3E PE3YJIbTaTOB AEATEeIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS cOJepkaHusi yueOHoro mpeamera «buonmorus» Ha
yriay06iIEHHOM YpOBHE OpUEHTHUPOBAHbI Ha o0ecreueHrne NpoPuiIbHOro 00yueHus 00yJaronuxcs
6uonornu. OHM BKIIOYAIOT: creuupuueckue i OHOJIOIMM HaydyHbIE 3HAHMS, YMEHUSA U
CHOCOOBI JICMCTBUH TIO OCBOCHHMIO, WHTEpPIpPETAllMM W NPeoOpa3sOoBaHUIO 3HAHUH, BHIBI
NeSITEIPHOCTH 110 TMOJyYCHHIO HOBBIX 3HAHWK W HMX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX KM3HEHHBIX cuTyanusax. [IpeameTHbie pe3ynbTaThl MPEACTABICHBI IO FO1aM
W3Y4YECHUS.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS YydeOHoro mnpenmera «buomorus» B 10 Knacce
JIOJIKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHbI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
peteHnn mpoodIIeM parmoHATEHOTO TPUPOAONOIB30BAHMS, O BKIIA/IE POCCUHCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraollue
OMOJIOTUYECKHE TEPMUHBI U TOHATUS (PKU3Hb, KJIETKAa, OpPraHu3M, MeTaboJH3M, TOMeocTas,
CaMOpEeTyJISILMs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kimerounas Tteopus 1. I[lIBanna, M. Ilneitnena, P. Bupxosa,
XpoMocoMHasi Teopusi HacneacTBeHHocT T. Moprana), yuenus (H. WM. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOXKIACHUS KYJIbTYPHBIX PAaCTEHHi), 3aKOHBI (€AMHO0Opa3us MOTOMKOB
NEPBOI0 MOKOJIEHHUS], paCILEeIJICHUs], YUCTOTHI FaMeT, HE3aBUCUMOro HaciefoBanus I'. Menaens,
TOMOJIOTMYECKUX pSAIOB B HacieAcTBeHHOW wu3MeHunBocth H. V. BaBuiosa), npuHUums
(KOMILIEMEHTapHOCTH );

BJIa/ICHWE OCHOBHBIMH METOJaMH HAYYHOTO MMO3HAHUS, UCTIOJIb3YEMbIX B OMOJOTHYECKHX
WCCJICIOBAHMSIX )KUBBIX O0OBEKTOB (OMHMCAHKUEe, U3MEPCHHE, HAOIIOICHUE, SKCIICPUMEHT);

YMEHHE BbIACIATh CYLIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U Y€JIOBEKA, CTPOCHHSI OPTAaHOB U CUCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
IPOLIECCOB KU3HENEATEIbHOCTH, NPOTEKAIOIUX B OpraHU3Max pacTeHUM, >KUBOTHBIX U
YenoBeKa, OMOJIOTHUECKUX MPOILIECCOB: OOMEHa BemecTB (MeTaboIn3M), IPEeBpALICHHUS SHEPTHH,
Opo>keHUs, aBTOTPO(GHOr0 U TeTepoTpOo(PHOro TUIMOB MUTAHHS, POTOCHMHTE3a U XEMOCHHTE3A,
MUTO3a, Meii03a, raMeTorenes3a, YMOpuoreHe3a, mNoCTIMOPHOHATBLHOTO Pa3BUTHS, PA3MHOKEHUS,
VHAMBUIYyaJIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aWMOJAEWUCTBUSI TI'€HOB, Ie€Tepo3uca,
HCKYCCTBEHHOTO 0TOOPA;



YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXIYy OpPraHOMAAMH KIETKU U HX (YHKIHUSIMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKIUIMHU, MEXKITY OpTaHAMH M CUCTEMaMU OPTaHOB Y
pacTeHuil, >KMBOTHBIX W YeJIOBEKa M HMX (YHKIUSIMH, MEXKIYy CHCTEMaMH OpPraHOB U HX
GYHKIUSAMHU, MEXAY dTanmaMu OOMEHa BEeUIeCTB, dTalmaMH KJIETOYHOTO IMKJIa U KU3HEHHBIX
[UKJIOB OPraHU3MOB, JTallaMd AMOPHUOHAILHOTO PAa3BUTHS, TEHOTUIIOM U (DEHOTHIIOM,
dbeHoTunom u GakTopamMu cpeibl OOUTaHUS;

YMEHHUE BBISBIIATH OTJIUYUTEIbHBIC NMPU3HAKK KUBBIX CHCTEM, B TOM YHUCIIE PACTECHHIH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIOTUYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIIII;

YMEHHE pelIaTh OWOJIOTMYECKHE 3a7ayl, BBIIBIATH IPUYMHHO-CIICICTBEHHBIC CBSI3U
MEXJy HCCIeyeMbIMH OHOJOTHYECKHUMH TPOIECCAaMU M SIBICHUSMHM, [ElaTh BBIBOABI U
MPOTHO3bl HA OCHOBAHUH TOJIyUYEHHBIX PEe3yIbTaTOB;

YMEHHE BBINOJHATH JTAOOPAaTOPHBIE U TMPAKTHYECKHUE PAa0OTHI, COONIONATh MpaBWiIa TPU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, IPOBEPATh HUX OKCIECPUMEHTAIHHBIMU CpPEACTBAMH,
dbopMynupys 1elb UCCIASI0BaHUs, aHATU3UPOBATDH MMOJIYYCHHBIE PE3YJIbTAThI U JIENIaTh BBIBO/IBI,

yYMEHHE Y4acTBOBAaTh B Yy4eOHO-HCCIENOBATEIBbCKONW paboTe Mo OMONOTHH, HKOJIOTHU H
MeIWIUHEe, MPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJHMYHO TPEACTABIATH
MOJIyYCHHBIE PE3YNIbTAThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OILICHUBATh JTUYECKUE aCMeKThl COBPEMEHHBIX HCCIEI0BaHUNA B 00IacTH
OMOJOrUM U MEAUIMHBI (KIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAlpaBiICHHOE
M3MEHEHHUE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIieil mpodeccuoHaIbHON AeSITENFHOCTH B
o0yacTu OMOJIOTUH, MEAUIIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO X0341CTBa, MUIIEBON
MPOMBIIUICHHOCTH, YIAyOdsTh MO3HABATEIbHBIM HWHTEPEC, HAMpaBICHHBIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodeccHr M MPOAOIDKEHHE OMOJOTHYECKOro OOpa3oBaHUS B
OpraHu3aIUsaX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHusI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YyueOHoro mnpeamera «buonorus» B 11 Kaacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MeCTE W POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJIBI U PEHICHUH AKOJIOTMYECKUX MPOOJIeM YeOBEUeCTBa, a TAKXKE B PEIICHUU BOIIPOCOB
palMOHATBHOTO MPHUPOJIONONIL30BaHUS, U B (OPMHUPOBAHHHM LIEHHOCTHOTO OTHOIICHUS K
npupoze, OOIIECTBY, YEJIOBEKY, O BKIAJE POCCHUCKHX M 3apyOeKHBIX y4YEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yYMEHHE BJaJIeTh CUCTEMON OMOIOTMYECKUX 3HAHUHU, KOTOpas BKIIOYAET OMpeAeNiCHUs U
MOHMMAaHHUE CYIIHOCTH OCHOBOIIOJAraloluMX OWOJIOTMYECKUX TEPMUHOB U TMOHSITHHA (BHI,
sKocucTeMa, Ouocdepa), Omonormueckue Tteopun (dBomronMoHHass teopuss Y. JlapBuHa,
cuHTeTHuecKass Teopust sBomoonuu), yueHus (A. H. CeBeproBa — 0 NyTsSX M HalpaBICHUAX
sBostonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponpimeBoro cxonacrtsa K. M. bapa), npasuna (Munumyma HO. JluGuxa,
IKOJIOTHYECKON MUPAMUJIBI SJHEPTHUH ), TUTIOTE3bI (TUToTe3a «Mupa PHK» V. 'mnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJaMH HAyYHOTO IMIO3HAHUS, HCIONb3YEeMBIMH B
OMOJIOTUYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB W HJKOCHUCTEM (OMHCAaHHME, H3MEPEHHUE,



HaOII0/IEHUE, PKCIIEPUMEHT), CIIOCOOaMH BBISBJICHHS U OLIEHKH aHTPOMOTEHHBIX M3MEHEHHUH B
IIPUPOLE;

YMEHHE BBLACHATh CYLIECTBEHHbIE IPHU3HAKU: BUJOB, OMOr€OLIEHO30B, 3KOCUCTEM H
ouoctepsl, CTaOMIM3UPYIOMIET0, IBHXKYIIET0 U Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOOopa,
AJTOMATPUIECKOTO ¥ CUMIATPUYECKOTO BU000Pa30BaHNUs, BIUSHUS JABIKYIIUX CHJI DBOJIOLUN
Ha reHO(OH] MOMYJISIUHU, MPUCTOCOOIEHHOCTH OPraHM3MOB K Cpelie OOMTaHUS, YepeloBaHuUs
HallpaBJICHUH 3BOJIIOIUH, KPYTOBOPOTA BELIECTB U IIOTOKA SJHEPTUU B DKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aUMOCBSI3U MEXAY NPOLECCAMHU HBOJIIOLUHU, JBHXKYLIUMU
CHWJIaMU aHTPOMOTeHe3a, KOMIOHEHTAMHU Pa3IMYHBIX 3KOCHUCTEM M MPUCHOCOOJICHUSIMU K HUM
OpraHHU3MOB;

YMEHUE BBISIBIISITH OTJIMYUTEIbHBIE PU3HAKU KUBBIX CHCTEM, TPUCIIOCOOJICHHOCTh BUIOB
K cperne oOuTaHusi, aOMOTHYECKUX M OMOTHUECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3Ei
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIOTCHHBIX U3MEHEHHI B YKOCCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTBI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBa pOJICTBA OPraHU3MOB pa3HbIX CHCTEMAaTHYECKUX TpYIII,
B3aMMOCBSI3M OPTraHU3MOB U CpeIbl OOMTAaHUsS, €IWHCTBA UYEIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEeHHUs MHOrooOpaszus BUAOB M IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPHUPOABI U
YEJI0BEYECTRA;

YMEHHE pelaTh OWOJIOTMYECKHE 3a7ayl, BBUIIBIATH IPUYMHHO-CIICICTBEHHBIC CBSI3U
MEXIY HWCCIEeAYeMbIMH OHMOJIOTUYECKUMHU TPOIIECCAaMH W SBJICHHUSIMH, JAEJaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHUH IOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JTAOOPAaTOPHBIE M TMPAKTHYECKHUE Pa0OTHI, COONIONATh MpaBWiIa TPU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHUE BBABUIaTh THUIIOTE3bl, MPOBEPATh HUX OSKCHEPUMEHTAIbHBIMU CPEACTBAMHU,
dbopMynupys 1enb UCCIAeI0BaHNUS, aHATM3UPOBATDH MMOJIYYCHHBIE PE3YJIbTAThI U JIENIaTh BBIBO/IBI,

yYMEHHE Y4acTBOBAaTh B y4eOHO-HCCIENOBATEIBbCKONW paboTe Mo OMONOTHHU, HKOJIOTHU H
MeIWIUHEe, MPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJHMYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YIbTaThl HA YYEHUUYECKUX KOHPEPEHLIUSAX;

YMEHUE OIICHUBAaTh THUIIOTE3bl M TEOPUU O MPOUCXOKICHUU IKU3HM, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MPEeAOTBpAllleHUs TI100aTbHBIX
U3MEHEHUH B bnocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyAyIIei mpodecCHOHaTBHON ACSITEILHOCTH B
o0yacTu OMOJIOTUH, IKOJIOTUH, TPUPOIONOIB30BAHUS, MEAUIIMHBI, OMOTEXHOIOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO35SHUCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YTIYOIsTh MO3HABATEIbHBIN
WHTEpEC, HAPaBICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MTpodeccuu U POA0KeHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPraHMU3ALMUAX CPEAHET0 NMPO(PECCHOHATBHOTO W BBICIIETO
o0OpasoBaHwUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

HaumeHoBaHue pa3iejioB U TeM

KoanuecTBo 4acoB

o | Konapmaas | Tiscesn | Jsopomus aubpimns
1 buonorus kak Hayka 1 https://resh.edu.ru/subject/5/10/
2 JKuBble cucTeMBI U UX U3YUYCHHE 2 https://resh.edu.ru/subject/5/10/
3 buonorus knerku 2 0,5 https://resh.edu.ru/subject/5/10/
4 XHUMHUYECKas OpraHu3arus KJICTKH 10 1 https://resh.edu.ru/subject/5/10/
5 Crtpoenue 1 QyHKIHMH KIECTKU 8 2 https://resh.edu.ru/subject/5/10/
6 SEJI:I:THngmeCTB 11 [PEBPATICHIE SHEPTIH 9 1 https://resh.edu.ru/subject/5/10/
7 HaCHeHCTBeHIfaﬂ MHpOPMANIA 1 9 0,5 https://resh.edu.ru/subject/5/10/

peanm3arys e€ B KIETKe
8 JKW3HEHHBIN UK KICTKU 6 1 1 https://resh.edu.ru/subject/5/10/
9 Ctpoenue 1 GyHKIIMH OPraHU3MOB 17 1,5 https://resh.edu.ru/subject/5/10/
10 Pa3MHOKXEeHHE ¥ pa3BUTHE OPraHU3MOB 8 1,5 https://resh.edu.ru/subject/5/10/
11 T'eneruia — Hayka 0 HACHCACTBCHHOCTH H 2 0,5 https://resh.edu.ru/subject/5/10/
W3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH H3MEHYHBOCTH 6 1 https://resh.edu.ru/subject/5/10/
14 I'eHeTHKA YelmoBeKa 3 0,5 https://resh.edu.ru/subject/5/10/
15 CenexIyst OpraHu3MoB 4 1 https://resh.edu.ru/subject/5/10/
16 gHOTeXHOHOMﬂ 1 cHirTeTHaeckat 4 1 0 https://resh.edu.ru/subject/5/10/
HOJIOTHSI
17 PesepBHOE Bpems 1 0
OBIIEE KOJIMYECTBO YACOB I10 102 ) 13
[TPOTPAMME




11 KUIIACC

KoaunuecTBo 4acoB

HaumeHnoBaHuUe pa3/iesioB U TEM
Ne i/ KOHTpOJ]])H])[ HpaKanecxn BHEKTPOHHbIe (un(bpom,le)
NMPOrpaMMbI Bceero
e paﬁoTbl e paﬁoTbl 06pa30BaTeJ1beIe pecypchl
1 3apoXxACHUE U Pa3BUTHE YBOFOIMOHHBIX 4 https://resh.edu.ru/subject/5/11/
MIPEJICTABJICHHUIA B OMOJIOTHU
’ MEKDOIBOIIOLHS I 68 PESyIBTATH 14 ’ https://resh.edu.ru/subject/5/11/
3 MaKposBOJIOIS H 68 PesyIBTATH 6 https://resh.edu.ru/subject/5/11/
4 [TpoucxoxaeHNe ¥ pa3BUTHE )KU3HU Ha 15 L5 https://resh.edu.ru/subject/5/11/
3emiie ’
5 [TponcxoxaeHne 4emoBeKa — 10 1 1 https://resh.edu.ru/subject/5/11/
aHTPONOTreHe3
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUAX https://resh.edu.ru/subject/5/11/
6 OpPraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0,5
C OKpY’Karolleu cpenou
7 OpIaHHIMEL H cpera OBHTAHHs 9 15 https://resh.edu.ru/subject/5/11/
g e —— 9 0.5 https://resh.edu.ru/subject/5/11/
9 DKOIOTUs COOOIIECTB. DKOJIOTHYECKHUE 12 0.5 https://resh.edu.ru/subject/5/11/
CUCTEMBI ’
10 BHOCHEpa — [I0GATbHAT SKOCHCTEMA 6 https://resh.edu.ru/subject/5/11/
11 L p—— 6 1 https://resh.edu.ru/subject/5/11/
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 102 ) 75
[TPOTPAMME ’




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOTI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

buonorus. buonornueckue cuctemsl u nporeccsl, 10 kirace/ Tepemos A.B., [lerpocosa P.A.,
O6miecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCTHI0 « IOl MHEMO3NHA»
buonorus. buonornueckue cucremsl u nporeccsl, 11 kimace/ Tepemos A.B., Ilerpocosa P.A.,
O6miecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCTHI0 « IOl MHEMO3MNHA»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

TepemoB A.B., [lerpocoBa P.A. buonorus. 10-11 knaccsl. Meroguueckoe nocodue 1is
yuutens (yriayonaeHHslil ypoBeHs)/IlerpocoBa Penara ApmenakosHa, TepeMoB AnekcaHip
BanentunoBuu
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