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«buoJsorus»
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PA3JIEJI 1. HIOACHUTEJIBHAA 3AIINCKA

[IporpamMma mo yueOHOMY mpeamery "buosorus" (manee - OMOJIOTHS) HA YPOBHE CpPEIHETO
oOmiero oopa3oBaHus pazpadboraHa Ha ocHOoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBannu B Poccuiickoit ®enepanun», ®PI'OC COO, KoHuenmuu mnpernogaBaHusi y4eOHOTO
npenmMera «bronorus» u OCHOBHBIX MOJOKEHUH (enepalibHOl paboyeil mporpaMMbl BOCIIUTAHUSL.

VYueOunbiii npeamer «buosorus» yriayonénHoro yposHs usydeHus (10-11 kmaccel) siBiasercs
OJIHUM U3 KOMIIOHEHTOB mpeaMeTHoi obnactu «EcTtecTBeHHO-Hay4yHble MpenMeTsl». CorjacHo
nonoxerausiM ®I'OC COO npoduiibHble yueOHbIE TPEAMETHI, H3ydaeMble Ha YrIIyOJIEHHOM ypOBHE,
SBISIFOTCS  criocoOoM  nuddepeHmanuy oOydeHHsT Ha ypOBHE CPEIHEro OO0IIero oOpa3oBaHUS U
MPU3BaHbl OOECIIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEJHHM OOIIUM, CPEIHUM
npodeccroHabHBIM U BBICHINM 00pa3oBaHueM. B To ke BpeMs KaKIblil U3 ATUX y4EOHBIX MPEIMETOB
JOJDKEH OBbITh OPHUEHTUPOBAH HA MPUOPUTETHOE pelIeHHE OO0pa30BaTENbHBIX, BOCHUTATEIBHBIX U
Pa3BUBAIOIIMX 33/1a4, CBSI3aHHBIX ¢ MpOodOpUEHTAIEe 00yJalOIMUXCs U CTUMYIMPOBAHUEM HHTEpeca
K KOHKPETHOH O0OJIaCTM HAyYyHOTO 3HAHWSA, CBSI3aHHOTO C OWOJIOTHMEH, MEIUIIMHOW, SKOJIOTHEH,
TICUXOJIOTHEH, CTIOPTOM UM BOCHHBIM JIEJIOM.

1.1.0BIIAA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA

[Iporpamma no yuyeOHomy npeamery "buonorus" naér npeacraBieHue O LI W 3aJaydax
u3ydeHus: ydeOHoro mpemmera «buojorus» Ha yriayOlIEHHOM YpPOBHE, ONpeAessieT 00s3aTeiabHOe
(MHBapMaHTHOE) IMpPEIMETHOE COJEp)KaHWe, €ro CTPYKTYpUpOBaHUE II0 pas3ieijaM U TeMawm,
pacripesieieHue 10 KJlaccaM, PEKOMEHIYeT IOCIeI0BAaTeIFHOCTh U3YUeHHsI Y4eOHOro MaTepuana ¢
Y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
ocobeHHoCTel oOydaromuxcs. B mporpamme 1mo 6Moja0ruu peann3oBaH NPUHIUI TPEEMCTBEHHOCTH C
u3yuyeHueM OHOJOrMM Ha YpPOBHE OCHOBHOTO o0mero obOpa3zoBaHMs, Onarojapss uemy
MPOCMATPHUBAETCSl  HANpPABIEHHOCTh HAa TOCIEAYIOIIee pPa3BUTHE OHMOJOTWYECKHX  3HAHHM,
OpPHEHTUPOBAHHBIX Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MMPOBO33PEHMSI, SKOJIOTHYECKOTrO
MBIIUIEHUS, TPEICTABICHUA O 3I0POBOM 00pa3e KHM3HH, Ha BOCIHTAaHUE OCPEKHOTO OTHOMICHHUS K
OKpy>Katoliel MpupoJHOU cpene. B mporpamme mo OMOJOTMM Takke IMOKa3aHbl BO3MOKHOCTH
yuebHoro mpenMera «buonorus» B peamuzanuu TpeboBanuiit ®PI'OC COO k mnIaHUPyEeMbIM
JMYHOCTHBIM, METANpeIMEeTHBIM U MpPEIMETHBIM pe3ylibTaTaM oO0y4deHHs M B (HOpPMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHON JESITEIHPHOCTH OOYYAIOUINXCS MO OCBOCHHIO COACPIKAHUS
OM0JIOrnYecKoro 0Opa3oBaHus Ha YpOBHE CpeHero ooiiero o0pa3oBaHusl.

VYueOnblii mpeamer «buonorus» Ha ypoBHE cpemHero oomero oOpa3oBaHUSI 3aBepIIacT
Ouosiornyeckoe 0Opa3oBaHHE B IIKOJIE W OPUEHTHPOBAH Ha pacIIMpEeHUEe U YriyOJeHue 3HaHUi
o0yyaroluxcsi 0 XKUBOM MPUPOJE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHON OMONOruH, SMOPUOIIOTUU U
OMOJIOTUU Pa3BUTHS, TEHETUKH, CEIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIMOHHOTO YYEHHS U 3KOJIOTHH.

Wzyuenne yueOHOTO mpenvera «buomnorus» Ha yriayOJIeHHOM YypOBHE OPHEHTHPOBAHO Ha
MOJIrOTOBKY OOyYaroIUXcs K MOCIEIYIOEMY MOMyYeHHIO OMOIOTHYECKOro 00pa3oBaHUs B By3ax U
OpTraHU3aIMsIX CpeaHero mnpodeccuoHanbHOTO 00pa3oBaHUs. OCHOBY €ro COIEp)KaHUS COCTABISET
cucreMa OMOJIOTMYECKUX 3HAHUM, MOJyYEHHBIX NMPU U3YYECHUH OOYYaIOUIMMHCS COOTBETCTBYIOIIMX
CUCTEeMAaTUYECKUX Pa3esoB OMOJOTUU Ha YpOBHE OCHOBHOrO o0miero odpasosanus, B 10—11 kmaccax
9TH 3HAHUS MOIYYAIOT pa3BUTHE. Tak, pacIIMPEHbl U yriIyOaeHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSIX,
KUBOTHBIX, Tpubax, OaKTepusx, OpraHU3ME 4YeJIOBEKa, OOMMX 3aKOHOMEPHOCTSIX >KH3HH,
JOTIOJTHUTEIBHO BKJIIOUEHBI OMOJIOTMYECKHE CBEACHUS TPHUKIATHOTO M TOMCKOBOTO XapakTepa,
KOTOPBIE MOXKHO MCIIOJIb30BaTh KaK OPUEHTHUPBI AJIS MOCIeAyrolero Beidopa npodeccun. BozmokHa
TaKXKe MHTErpanus OHMOJIOTMYECKUX 3HAaHUH C COOTBETCTBYIOIIMMHU 3HAHHMSIMH, MOTYYEHHBIMHU
00yJaroMMuUCs NMPU U3yIeHUH QU3UKU, XUMHUH, TeoTpadur 1 MAaTEMAaTHKHU.

CtpykTypa nporpammsl 1o yueoHomy npeamery "buonorus” oTpaxaer CHCTEMHO-YPOBHEBBIH U
ABOJIOIIMOHHBIN TOAXOMbI K w3ydeHuro Owuomorun. CoriacHO UM, H3Yy4alOTCI CBOWCTBA U



3aKOHOMEPHOCTH, XapaKTEepHbIC IS JKUBBIX CHCTEM pa3HOTO YPOBHS OPTaHU3AIMH, 3BOIIOLUN
OpPraHMYECKOro Mupa Ha 3emiie, COXpaHEeHHs] OHOJOrHYecKOoro pasHooOpasusi miuaHeTsl. Tak, B 10
KJIAaCCe M3YYalOTCS OCHOBBI MOJICKYJSIPHOW M KJICTOYHOH OWOJIOTHH, SMOPUOJIOTMH W OHOJIOTHH
pa3BUTHSA, TEHETHUKU U CENEKUUU, OMOTEXHOJOTUU U CHHTETUYECKOW OUOJIOrMH, aKTyalIH3UPYIOTCS
3HaHHUS OOYYaromMXCs MO OOTaHWKE, 300JI0THH, aHAaTOMuHU, (u3HoNoruu yenoBeka. B 11 kmacce
M3Y4al0TCsl BOJIIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o 6uocdepe.

VYuebubiii npeamer «buomorus» mpu3zBaH  00ECIEYUTh  OCBOCGHHUE  OOYYAIOIIUMHUCS
OMOJIOTMYECKUX TEOPUN U 3aKOHOB, UJCH, MPUHIMIIOB U MPaBUJ, JIEKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTHUHBI MUPA, 3HAHUHA O CTPOCHHH, MHOTOOOPAa3uu M OCOOCHHOCTSIX KIIETKH,
Oopranusma, TMONyJasluu, OWOIEHO3a, SKOCUCTEMbI, O BBIJAIOMIMXCS HAYYHBIX JOCTHIKCHMSX,
COBPEMEHHBIX HCCIICJIOBAHMSIX B OWOJIOTMH, TPHKIAIHBIX AaCMeKTaX OWOJIOTMYECKUX 3HaHWU. J{is
pa3BUTHA U TOJJEPXKAHUS UHTEpeca 00yJaromMXcsi K OMOJIOTHU HAPSAAY CO 3HAUUTENbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepHalia B COJACPKAaHUU MPOTPaMMbl 1O OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBJICHUS U PA3BUTHUSI TOW WIM WHOW o0JacTu OMOJIOTHH, BKIIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YIEHBIX B PEIICHNE BAKHCHITUX OMOJIOTHICCKUX U IKOJIOTHYECKUX MPOOIIEM.

1.2. HEJIMU U3YYEHUSA YYEBHOI'O ITIPEJIMETA

Lenp wm3yuenust yueOHOrO mpenMera «buojorus» Ha yriryONEHHOM YpOBHE — OBIIAJCHHUE
00y4aroIUMUCs 3HAHUSMU O CTPYKTYPHO-(DYHKLIMOHAJIbHON OpraHU3allMM >KUBBIX CHCTEM DPAa3HOIO
paHra M mnpuOOpEeTEeHHE YMEHUH WCIOJb30BaTh O3TU 3HAHHUA B (OPMHUPOBAHMM HHTEpEca K
orpeeI€HHON 007acTH NPOPecCHOHANbHOMN eATeIbHOCTH, CBSI3aHHOM ¢ OMOJIOrHel, Win K BbIOOpY
y4eOHOT0 3aBeJICHUS JUTsl TPOOJKEHUST OMOJIOTMYEeCKOT0 00pa30BaHuUs.

1.3. 3AJAYHU U3YUYEHUSA YYEBHOI'O IPEAMETA

JlocTikeHne Ienu Hu3ydeHus ydeOHoro mnpenmera «buomorus» Ha yriyOn€HHOM YpOBHE
o0ecreynBaeTcs peleHUueM CIeIyoIuX 3a1au:

. OCBOCHHE OOYYaIONIUMHUCS CHUCTEMBI OHOJIOTMYECKHMX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHIEMIMIX, THIIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSX M TpaBUIIaX,
COCTaBJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUPA; O CTPOCHHH, MHOT0O00pa3uu U
0COOEHHOCTSIX OMOJOTMYECKMX CHUCTeM (KJIeTKa, OpraHM3M, MOIYJSUs, BHJ, OHOTEOIEeHO3,
ounocdepa); 0 BBIIAIOMIMXCS OTKPBITHIX U COBPEMEHHBIX HCCIETOBAHUSAX B OMOJIOTHY;

o O3HAKOMJICHHE  OOyYaroImuxcs C METOJaMH  [O3HAHHWS  JKUBOW  MPHPOJIBL:
UCCIIEIOBATENILCKUMHU METOJIaMU OMOJIOTUYECKUX HAayK (MOJEKYISAPHOM M KIETOYHOH Ouonoruu,
SMOpPHOJIOTHA W OWOJIOTUW PA3BUTHS, TCHETUKH W CEJICKIIMH, OMOTEXHOJIIOTMH W CHHTETHYCCKON
OMOJIOTHH, TACOHTOJIOTHH, YKOJOTHH); METOJaMH CaMOCTOSITEILHOTO MPOBEACHHUS OMOJOTHYECKHX
UCCeIOBaHW B naboparopuri W B mOpupoie (HaOmogeHWe, W3MEpEeHHe, OSKCIEPUMEHT,
MOJICIIUPOBAHUE);

o OBJIaJIeHHE OO0YYaAIOUTUMUCS YMEHHUSIMH: CaMOCTOSITENIbHO HAXOAWTh, aHATTU3UPOBATh U
WCTIOJIB30BaTh OMOJIOTHUYECKYI0 HWH(OPMAINIO; TIOIH30BATHCS OMOJIOTMYECKOW TEPMHHOIIOTHEH U
CUMBOJIMKOHW; YCTaHABIMBATh CBS3b MEXIY PAa3BUTHEM OHOJIOTHUU M COIHAIBEHO-DKOHOMHUYECKHUMH U
HKOJIOTUYECKUMHU TIpoOJIeMaMHi YeIOBEYECTBA; OICHUBATHh ITOCIEACTBUS CBOCU ESTEIHHOCTH II0
OTHOIICHMIO K OKPY)KAIOIIeH MPUPOAHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/IOPOBBIO OKPYKAIOIINUX
Jo/iel; 00OCHOBBIBATh M COONIOAATh MEPhl MPOPMIAKTUKN HWH(PEKIIMOHHBIX 3a00JIeBaHMM, MpaBHUiIa
MOBEJCHUS B TPUPOJAE © oOecrmeueHus: OE30MaCHOCTH COOCTBEHHOW IKH3HEACATEILHOCTH B
Ype3BBIYANHBIX CUTyalUsIX TPUPOJHOTO M TEXHOI'C€HHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIE
Hay4HbIE OTKPBITHUA B 00JIaCTH OMOJIOTHH;

o pazBuTHEe y OOy4aloUIMXcs MHTEUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH B
MpoLecce 3HAKOMCTBA C BBIJAIOIIMMUCSA OTKPBITUSIMH U COBPEMEHHBIMHM HCCJIEIOBAaHUSMU B



OMOJIOTHH, pelIaeMbIMH €10 MpoOJeMaMu, METOJOJIOTHEH OMOJOTUYECKOTO0 HCCIeIOBaHUS,
MIPOBEJICHUS] SKCIIEPUMEHTAILHBIX HCCIICAOBAHMMA, pEHICHUs] OMOJOTHYECKUX 3ajad, MOJEIUPOBAHUS
OMOJIOTHYECKUX OOBEKTOB U TMPOIIECCOB;

o BOCIIUTaHKE Y 00yYarOMIUXCs IICHHOCTHOTO OTHOIICHUS K JKUBOW IMPHUPOJIE B LIEIOM U K
OTACNBHBIM €€ 00BbeKTaM M ABICHHUSIM; (POPMUPOBAHHE IKOJIOTUUECKOM, TeHETUYECKOH TPAMOTHOCTH,
o01Iel KyJIbTYpPHI IOBEICHUS B PUPOJIC; HHTETPAIIMH €CTECTBCHHO-HAYYHBIX 3HAHHN;

o npuobperenue 00yYaromuMHucCs KOMIIETCHTHOCTH B parMoHaTFHOM
MPUPOJIONIONB30BAaHUN (COOMIOIEHNE TPaBWI TIOBEACHUS B IMPHUPOJE, OXPaHbl BHJIIOB, IKOCHUCTEM,
ouocdepsl), COXpaHEHUH COOCTBEHHOT'O 3/I0POBbsSI M 370POBbS OKPYKAIOMIUX JHOJEH (COOIIOACHHS
Mep npodUIaKTHKY 3a00JIeBaHUl, oOecriedeHre 0€30MacCHOCTH KU3HEICATEIIBHOCTH B UPE3BbIUaHBIX
CUTyallUsX TPUPOIHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS OHMOJIOTUYECKHUX
3HaHUM U YMEHHU B [IOBCETHEBHOM JKU3HU;

o CO3JIaHME YCJIIOBUHM JUIi OCO3HAHHOTO BBIOOpPA OOYYAIOIIUMUCS WHIUBUAYATbHOU
o0pa3oBaTeNbHOW  TPAaCGKTOPUH,  CIIOCOOCTBYIOIIECH  TOCHEAylomeMy  OpopecCHOHAILHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUH C HHIMBUyaTbHBIMA HHTEPECAMH U MIOTPEOHOCTSIMH PETHOHA.

1.4. MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIVIAHE

OO11ee yKcIo 4acoB, OTBEJCHHBIX HA M3y4yeHUE OMOJOrMM Ha YIriyOJEHHOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaisaeT 204 yaca: B 10 knacce — 102 gaca (3 gaca B Heaeno), B 11 kiacce —
102 yaca (3 yaca B HeZIENI0).

OT100p opraHM3alMOHHBIX (OPM, METOJIOB M CPEACTB 00y4eHHUsI OMOJOIMU OCYIIECTBISIETCS C
y4€ToM cHeuuuKd €ero coAepaHus M HalpaBI€HHOCTHM Ha MPOJODKEHHE OHOJIOTHYECKOro
00pa3oBaHMs B OPraHU3ALUAX CPEHETO MPOPECCHOHATBHOIO M BBICILIET0 00pa30BaHuUsI.

OO0s13aTeNIbHBIM  yCIIOBHEM TP OOy4YE€HHM OHOJIOTMM Ha YIIIyOJEHHOM YpOBHE SBIISETCS
IpoBejieHue J1a00paTOpHbIX M MpakTHdeckux pabotT. Takxke yuacTHe 0Oydaromuxcs B BBIIOJIHEHUHU
MIPOEKTHBIX U Y4eOHO-HCCIEeN0BATEIbCKUX PA0OT, TeMAaTHKa KOTOPBIX OIpPEAEsSeTCs] YYUTEJIeM Ha
OCHOBE UMEIOIINXCS MaTEpUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUI.

1.5. ®OPMbl YYETA PABOYEW IPOIPAMMBbI BOCIHUTAHUSA B PABOYEM
INPOI'PAMME I10 BUOJIOT'UHN

Pabouass mporpamma Bocmutanus MOY CIHI NelO3 peamusyercs B TOM 4YHCIE W depes
MCIOJIb30BaHNE BOCIHMTATEIHHOTO MOTEHIIMANa YPOKOB OHMOJOTHH. DTa padoTa OCYIIECTBISAETCS B
cnenyromux Ghopmax:

. [ToOyxxnenne oOydarOmMUXCs COOMIOJaTh Ha YpOKE OOIICTIPUHSATHIE HOPMBI TOBEACHHS,
mpaBwia OOWIEHUS CcO  cTapmuMu  (MEJarorM4ecKUMu  pabOTHMKaMH) U CBEPCTHUKAMU
(oOy4JaromMMucs ), MPUHIIAIBI Y4eOHON TUCIUIUTMHBI 1 CAMOOPTaHU3aIIUH.

o [TpuBneyeHre BHUMaHUs OOYYaIOUIUXCS K IIEHHOCTHOMY AacCHeKTy H3Y4aeMbIX Ha YypoKax
MIPEeIMETOB, SIBIIEHUH, COOBITUH Uepes:

- JIGMOHCTpAaIlMi0 OOYyJaronIuMCsi TMPUMEPOB OTBETCTBEHHOTO, TPaXXIAaHCKOTO ITOBEJICHMUSI,
MIPOSIBIICHUS YEIIOBEKOIIOOUS 1 T0OpOCEepACUHOCTH OOpallleHre BHUMAHKS Ha HPaBCTBEHHBIE aCTIEKTHI
HayYHBIX OTKPBITUNA, KOTOPHIC N3y4YalOTCS B JAaHHBIM MOMEHT Ha YPOKE; Ha SIPKUX JeATeNIel KyIbTYpHI,
YUEHBIX, CBSA3aHHBIX C U3y4aeMbIMU B JJAHHBIII MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPbI OHU BHECIHU B
pa3BUTHE HAILIEH CTPAaHbl U MHpA, HAa JOCTOMHBIE MOAPAXKaHUS NPUMEPHI MX >KU3HU, HA MOTHUBBI UX
MOCTYTIKOB;

- HCNOJBb30BAaHME Ha YypoKax HHQOpMalMM, 3aTparuBarolleil BajkKHbIE COLHUAIbHbIE,
HPaBCTBEHHbIE, ITUYECKUE BOIIPOCHI.

. Hcnonb30BaHre BOCIUTATEIBHBIX BO3MOKHOCTEH COIep KaHUs YIeOHOTO MpeaMeTa JIst
dbopMupoBaHUS Yy OOYyYalOIIMXCS POCCUHUCKUX  TPAIUIUOHHBIX JTyXOBHO-HPAaBCTBEHHBIX U



COILIMOKYJIBTYPHBIX LEHHOCTEH dYepe3 MOoAOOp COOTBETCTBYIOMIMX TEKCTOB JJIsl YTCHHMA, 3ahad JUIs
peleHust, IpoOJIEeMHBIX CUTyalui 17151 00CYKIEHU B Kiacce.

. WunnuupoBanue oOCYXJAEHUH, BBICKa3bIBAHUI CBOErO MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIIEHUS K M3y4aeMbIM COOBITHSIM, SBJICHMSIM, JIMIAM, [POU3BEICHUAM
XyJI0’KECTBEHHOM JINTEPATypPhl U UCKYCCTBA.

o BxirodueHne B ypoK MIpOBBIX IIPOLEAYDP, KOTOPBIE TOMOTAat0T MOAAEPKATh MOTHBALIMIO
o0yyaroImuxcs K MOJTY4YEHUIO 3HAHUM, HaJa)KUBAaHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILEHHH B
KJIacce, IOMOTaloT YCTaHOBIICHUIO 100pOsKeIaTeIbHOM aTMOCc(epsbl BO BpeMs ypoKa.

o [IpumMeHeHne Ha ypoKe HMHTEPAKTHBHBIX (QOpM  pabOThl, CTUMYJIUPYIOIIUX
[I03HABATENIbHYIO MOTUBALIMIO 00yYarOIUXCA.

. [Ipumenenune rpymnmnoBoii paboTel WM paboOTHl B Mapax, KOTOPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOM paObOThl ¥ B3aUMOAEHCTBUIO C IPYTUMH 00Y4arOIIUMUCS.

o Bei0op 1 ucnonb30BaHME HA YpOKaXx METOAOB, METOJMK, TEXHOJOTHH, OKa3bIBAIOILUX
BOCIIMTATEJIbHOE BO3ACUCTBHE HA JINYHOCTH B COOTBETCTBUU C BOCIIMTATEIbHBIM HJICAJIOM, LENbIO U
3a/1a4aMy BOCIIUTAHMSL.

o WHunuupoBaHue M NOJJAEPKKA HCCIENOBATEIbCKON JEATENbHOCTH UIKOJBHUKOB B
¢dopme oOpraHuzalMM TPYNNOBBIX U HWHAMBUAYAJIBHBIX HCCIEIOBAaHUNA (MUHHM-MCCIIENOBAHUN),
BKJIIIOYEHUE B YPOK pA3JIMYHBIX HMCCIIEIOBATEIbCKUX 33JaHUM M 3a1ad, 4TO JAaeT BO3MOXHOCTb
o0yJaromuMmcsi HpUOOPECTH HABBIKM CaMOCTOSITENIbHOTO PEIICHUS TEOPETUYECKOH MpobieMsl,
reHepUupOBaHus U 0(OPMIIEHUSI COOCTBEHHBIX TMIIOTE3, YBAXHUTEIBHOTO OTHOLIEHUS K UY>KUM HJIIEAM,
yOJINYHOTO BBICTYIUIEHUS, ApTYMEHTUPOBAHUSI U OTCTAUBAHUS CBOEH TOUKH 3PEHHUSL.

o VYcTaHOBNIEHNE YBaKUTENbHBIX, TOBEPUTEIbHBIX, HEPOPMAIbHBIX OTHOLIEHUH MEXIy
YUUTEJIeM U yYeHUKaMHU, CO3JJaHHe Ha YPOKaX AMOLHOHAIBbHO-KOM(OPTHOMN Cpesibl.



PA3JIEJ 2. COAEPKAHUE YYEBHOTI'O ITPEJIMETA

2.1. KPATKAA XAPAKTEPUCTUKA COIEPKAHUA TIPEIMETA 11O
KAXKAOMY TEMATHYECKOMY PA3JIEJTY

10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU urtorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMoNOTHsT — KOMIUIEKCHas Hayka. Kparkas wictopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHmaameHTaldbHbIC, MPUKIATHBIE U
MOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAY4YHON KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonorueil. 3HaueHHWe OHOJOTMH B TMPAKTHUYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
TIPUPOIBI.

JdeMoHcTpannn

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnenb, B. W. Bepnanckuii, M. II. IlaBnos, M. WM. Meunuko, H. W. BaBuios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunpel u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU Haykamu», «CrucremMa OMOJIOTHYECKUX
HaYK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus: ononaoruu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JOUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YINOPSJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpPTaHU3AIMs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid JKUBBIX CHCTEM: MOJIEKYJSPHBIA, KIETOYHbIA, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISILIUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak hopma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromiye *UBble CUCTEMBI HA Pa3HBIX
YPOBHSIX OpTaHHU3aIUH.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. Habmromenwe, usmepeHue,
AOKCIIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue »skcnepumenta. [locraHoBka W mpoBepka rumote3. Hynesas
runote3a. [lonsTre BEIOOpKH U €€ J0CTOBEpHOCTh. Pa3zdopoc B Omosornveckux naHHbX. OrieHKa
JIOCTOBEPHOCTH MOJYYEHHBIX PEe3yNbTaToB. [IpMUMHBI UCKAXKEHUSI PE3YNIHTATOB AKCIEPUMEHTA.
IToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmumpl u cxembl: «OCHOBHBIE TIPH3HAKH KU3HW», «bHOJIOTHYECKHE CHCTEMBIY,
«CBolcTBa )KMBON MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU NMPUPOb», «CTpOEeHUE )KUBOTHOU
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO0  OpraHU3May,
«buoreonenos», «buocdepay, «MeToabl H3ydeHHUS KUBOH PHUPOIBD».

OGopynoBanue: 1abopaTopHOe 000PYAOBAHUE IJIsI TPOBEACHUS HAOIIOACHHH, H3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnyeckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU HM3YUYECHHH >KUBBIX
CUCTEMM.

Tema 3. buosiorusi KjieTku



Knerka — cTpyKTypHO-(PYHKIIMOHAJIbHAS €IUHUIA XKHUBOTO. MICTOPUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHnmanbHoe  HEHTpUDyrupoBaHHe,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. DIEKTPOHHAs MHUKPOCKOIIHS.
Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyenue Kiemox.

JdemoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmumpl U cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckasi padora «l3yueHne MeToq0B KJIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKU COCTaB KIETKU. Makpo-, MUKpPO- U YIAbTPaMUKpPOAJIEMEHTH. Boaa u €€ pons
KaK pacTBOPUTENS, peareHTa, ydacTH€ B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOPETYJISALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKasi poib. POlIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenkoBOW Moiiekyinbl. IlepBuunas cTpykrypa Oenka, menTHaHAs
CBs3b. BTopuuHnas, TpeTnyHas, 4eTBEepTUYHAs CTPYKTYypbl. [leHarypanus. CBolicTBa OeJKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. /lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUTrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTpOeHUss U (U3MKO-XMMHUYECKHE CBOMCTBa yriieBoAoB. buonoruueckue QyHKuum
YIJIIEBOJIOB.

Jlununpl.  T'uppodunbHo-ruApodoOHBIE  cBoiicTBa.  Kiaccubukaums — aunujaos.
Tpurnunepunasl, Gochoaunuibpl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u ouonornueckue pyukuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B mojiekyine AT®. buonornueckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXUMHUYECKHE M OMOPHU3UYECKUE HCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoOMOjeKkyl. Modenuposanue cmpykmypvl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XUMHYECKHX JJIEMEHTOB B  HEXUBOW MPHUPOJIEY,
«PacrnpeneneHre XMMUYECKUX 3JIEMEHTOB B JKMBOM ITPUPOJIEN.

Tabmuupl u cxemsl: «[lepuoauueckass TabnuLIa XMUMHUYECKHX 3IIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTypbl OETKOBOW MOJIEKYJbI», «CTPOCHHE MOJEKYJI YIIIEBOJIOB», «CTpoeHHE MOJICKYI
aununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHre MOsIeKyIbl ATO».

OO6opynoBaHue: XMUMHUYECKas TTOCy/1a 1 000pyI0BaHNE.



JlaGopaTopnasi padora «O0HapyKeHUEe OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopnas paGora «/ccrnenoBaHue HyKIEHMHOBBIX KUCIJIOT, BBIJEICHHBIX U3 KJIETOK
pa3IMYHBbIX OPraHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre TMpPOKApUOTHUECKON KieTku. KietoyHass creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Ima3zmarudeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyecKkoil MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (auddys3us, oOnery€éHHas nuddysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcnopT). [lomynmponunaemocts memOpansl. PaGota
HATPUN-KaJTMEBOro Hacoca. DHIOIMTO3: MUHOIKUTO3, (harounTo3. Jk3ounTo3. Kierounas creHka.
CrpykTypa 1 QyHKIMH KIETOYHOW CTEHKH PacTEHHH, TPHOOB.

[Mutonnazma. I{uto3ons. Llutockener. JIBwkenue uurTominazMbel. OpraHOWIbl KIIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JN30COMBI, UX CTpoeHHE W (YHKIUU. B3auMOCBS3b OZHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6enxos 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynsipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I 01v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MHUTOXOHAPHUH, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMHM MHUTOXOHIpUH U miactuj. [lepBUuHBlE, BTOPUYHBIE M CIOXHbBIE IIACTUABI
(OTOCUHTE3UPYIOUINX JYKAapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHUN.

HemeMm0OpanHnbie opranousl kietku CtpoeHne M (QyHKIUHM HEMEMOpPAaHHBIX OpPraHOHMIOB
kiaeTku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmoi. MuUKpodUIaMEHTBI. AKmunogbie
Muxkpogpunamenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MukpoTtpybouku. Krnerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OOonouka sApa, XpOMAaTUH, KapuOIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepublii GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{uHamuka s0epHou
06010uKU 8 MUmo3e. HoepHulii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKW», «CTpOEHHE IKUBOTHOM
KIETKN», «CTpOEHUE PAaCTUTENBHON KiIeTKW», «CTpoeHne MUTOXOHIpUM», «SAapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpernaparbl 0aKTepualbHbIX KIETOK.

JlabopaTopnasi paGora «l3ydyeHne CTpOeHHs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Monn3a U AEMIA3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.



IIpakTnyeckas padora «/3yyeHue ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB M NPeBPallleHUE JHEPTUH B KJIETKe

AcCUMMIISIMS ¥ JUCCUMWISALUS — B CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH U reTepoTpoHBId. YyacTue Kuciopojga B OOMEHHBIX — Ipoleccax.
Ounepreruyeckoe obecrieueHne kieTku: mnpespameHue AT® B 0OMEHHBIX THpoIleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M jaercTBus. Kodepmentsl. Otianuusi (pepMEHTOB OT HEOPTraHMYECKHX
KaTain3aropoB.  benku-aktuBatoppl W OEIKU-MHTMOUTOPBI.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTATUBHBIX PEAKIMH OT Pa3IMYHbIX (PaKTOPOB.

[lepBrUYHBII CHHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oxcueennwlli  pomocunmes 'y bakmepuii. Ceemocodupaiowue nueMeHmvl U NUSMEHMbL
peakyuonHoz2o yenmpa. Ponb xyopomnactoB B mpouecce (porocuHTe3a. CBETOBas M TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpoOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AnaspoOHbIe opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH
0one3Hel.

AdpoOHBIE OpraHM3Mbl. OTalbl YHEPreTH4eckoro obmeHa. IlonroToBUTENbHBIM 3Tam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

bronoruueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B IpoILEccax
Oouonoruueckoro okucienus. Luxinueckue peakuuu. OKHcIuTeNbHOE (OCHOPHINPOBAHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATP-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOT0 OOMEHa.

JleMoOHCTpaL U

IToprpetsr: Ix. IIpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, 1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Crtpoenue pepmMeHTa», «XEMOCHUHTE3.

Ob6opynoBaHue: CBETOBON MHUKPOCKOII, 000pYJ0BaHUE JIJIsl IPUTOTOBJIECHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTHUBHOCTH (epMeHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOTO pacUICIUICHUs MEepoKCHaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a U XEMOCHUHTE3a.

JladopaTopnas padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacaeacTrBenHass HHOpPMALMs M pean3anus eé B KJeTKe

Peakuuu matpuuHoro cuHtesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsanus HacneacTBeHHONM uHpopMmanuu. ['eHeTHuecKuil KoJ, ero CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKPHUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ stanbl. Yuactue TpancnoptHeix PHK B GnocuHTese Oenka. YcinoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OerKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalys TeHoMa y MPOKapuoT U
JyKapuoT. Perymsiius akTMBHOCTH T€HOB y MpokapuoT. ['mmorteza omepona (P. XKakoo, XK.
Mano). MonekynapHvle mexaHuzmvl Kcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2enog. Perynsanus 0OMEHHBIX NpoLeccoB B KieTke. Kierounslii romeocras.



Bupychl — HekiieTouHbie (GOpPMBI KU3HU U 0ONMUTAaTHBIE Mapa3uThl. CTPOEHUE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusneuwwiti yuxn J{HK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHble 3aboneBaHusi uenoBeka, KHBOTHbIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buoungopmamura: unmeepayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuer u  cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupycem»,
«baxrepuodarm».

IIpakTuyeckas padora «Co3aHue MOJEIN BUPYCay.

Tema 8. /KuzHeHHBIH UK KI€TKH

Knetounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTekaronmx B uHTepdase. [loaroroBka kietku K aeneHuto. [IpecuHTeTHYSCKUi
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUI (MPEMUTOTUYECKUI) MEePUOIbI
uHTEpPasbl.

Marpuunbii  cunre3 JHK — pemmkanums. Ilpunnuner  peruukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, AaHTUIAPAIUIEIBHOCTh. MexaHuzm
permkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBIII HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TariouJHbIA HAO0OPHI XPOMOCOM.
['omonoruynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kinetku — mMuto3. CTaguu MHUTO3a W MPOUCXOJANIUNE B HUX TMPOILECCH. THIIBI
Muto3a. Kapuoknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perynsiiiust mutoTHUecKoro IMKIa KiIETKU. [IporpamMmmupyemasi kjietoyHas Tudenb —
aronTo3.

Knerounoe s1po, XpoMocoMbl, GyHKIIMOHATIbHASI T€HOMMKA. Mexanuzmbl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasn knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanun

Tabmumpl 1 cxembl: «KW3HEHHBIA HUKIT KIETKH», «Muto3», «CTpOCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpOIpenaparsl: «MHTO3 B KIETKax KOpelka
JTyKay.

Jladoparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTax.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MHUKPOTIpETapaTax ).

Tema 9. Ctpoenue u pyHKIMH OPraHu3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAIIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOCHUS U KU3HEACATEIHHOCTH OJHOKJIETOUYHBIX OpPraHu3MOB. bakTepuw,
apxeu, OJTHOKJIETOYHbBIE TPUOBI, OJHOKIIETOUHBIE BOIOPOCIIH, IPYTHe NPOTUCTH. KonoHuambHbIe
OpraHU3MBI.

B3anmocBs3b yacTeld MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHHW, OPraHbl U CUCTEMBI OPTaHOB.
OpranusM Kak enuHoe menoe. ['omeocras.

Tkanu pacreHuwil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHa,
MPOBOAsAIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHS, (PYHKIMH M pacroiiOKeHUs
TKaHE! B OpraHax pacTEHUM.



TkaHu JKMBOTHBIX M  4eJOBEKa. THUIBI JKMBOTHBIX TKaHEH: JIUTENHAJIbHAs,
COCJMHUTENIbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpOeHMs, GYHKLUUH U pacIOOKEHUs
TKaHE! B OpraHax KUBOTHBIX U YEIOBEKA.

Opranel. BereraTuBHbIe U reHEpaTUBHBIE OpPraHbl pacTeHUil. OpraHbl U CUCTEMbI OPIaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. Ckenerbl  OJHOKJIETOYHBIX  H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyxHblli 1 BHyTpeHHU ckeneT. CTpoeHHe U TUIIbI COEIUHEHUS
KOCTEH.

JIBukeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KI'YTUKOBOE, DPECHHYHOE. JIBMJKEHHWE MHOTIOKJIETOYHBIX PACTEHUH: TPONM3MBl W HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBILIIBI U UX padoTa.

IIntanue opranusmos. Ilormomenue BOJbI, YIJIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusAMH. IIuTaHue >XUMBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPHUKIJIETOYHOE IHILEBAPECHHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBbHOrO TpakTa. IluieBapurtenbHble
xkeiessl. [InimeBapuTenbHas cuctema 4enoBeka.

Jpixanue oprann3moB. [[pixanue pacrenuil. Jlprxanue xuBoTHBIX. [uddy3us razos yepes
HOBEpPXHOCTh KieTKkU. KoxkHoe apixanue. JlpIxarenpHas MoBepxHOCTh. JKaOepHoe u jné€roynoe
JpIXxaHue. JlpIXxaHue MO3BOHOYHBIX J>KMBOTHBIX W YEJIOBEKA. ODBOJIOLHUOHHOE YCIIOKHEHUE
CTpOEHHUS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucTema dYenoBeka. MexaHusm
BEHTHJISIIMH JIETKUX Y NITUI] U MIIGKONHUTAIONMX. Perymsiuus apixanus. J{pixarenbHbie 00BEMBI.

TpaHcnopT BewiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcropr
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucreMa u €€ opradbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOKHEHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepia u e€ perynsmus.

Beinenenne y opranusmoB. Beigenenue y pacteHuil. BelieneHue 'y  KUBOTHBIX.
CokparutensHble Bakyoiu. Opransl Bblnenenus. @Ounbrpanms, cekpeuus U oOpaTHOe
BCAChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBsA3b MOJOCTU TejIa C KPOBEHOCHOM
U BBIIEIUTENBHOW cUCTEMaMU. BpineneHue y MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u ¢pyHKIMOHUpOBaHUE HePpoHa. OOpa3oBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTENIINX. 3alIUTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa macCUBHON U
XUMUYECKOH 3a1UThl. DUTOHIUBI.

3amnTa y MHOTOKJIETOYHBIX KUBOTHBIX. I[OKpOBBI M X PON3BOHBIE. 3aIIMTAa OPraHu3Ma
or Oone3neil. MMMmyHHass cuctema uenoBeka. KIeTOUHBIi M TyMOpPaJbHBIH HMMYHHTET.
Bpoxnéuusiii u  mpHOOpeTEéHHBIM  cnenuduueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHOoro uMMmynureta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaszgpaxxumocTe M peryisuuss y OpraHusmMoB. Pa3apakuMoCTb y OJHOKJIETOYHBIX
oprann3moB. Takcucel. PazapaxumMocTe M peryisinus y pacTeHuil. POCTOBBIE BemeCTBa U HX
3Ha4YCHHUE.

HepBHast cucrema u peduexktopHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTIeisl
TOJIOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pedruexc u peduexropHas nyra. besycioBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHast perymsuuss ¥ OSHIOKPHHHAs CHUCTEMa JXUBOTHBIX M 4YesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TIOPMOHBI. JleicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHIOKPUHHOW cucteM. [ unoTtanamo-runogusapHas cucTeMa.

JleMoOHCTpanuu

[Toptper: N. I1. [TaBnos..



Tabmuubl u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEMbl OpraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTpOEHHME HACEKOMBbIX», «TKaHU pacTeHu»,
«KopueBbie cucrempl», «Ctpoenue credisn», «CTpoeHHe ITHCTOBOM miacTUHKWY, «TkaHu
KUBOTHBIX», «Ckener uvenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,
«/IpixaTenbHas cucrema», «HepBHas cucremay, «Koxa», «MpllieyHas CcUCTEMay,
«BplaenurenpHas cucremMa», «HIOKpUHHAs cucteMa», «CTpoeHue MbIuby, «MIMMyHUTET,
«Kumeunononoctasie», «CxemMa nUTaHus pacTeHui», «KpoBeHOCHbIE CHCTEMBbI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHApUn», «BHYTpeHHEE CTPOEHME J105K]IEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MUKpOIIpEnapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOTIpenaparbl TKaHel, PaKOBHHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, YKUBBIC
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIaYKHbIE IPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEIIET YEeIIOBEKa,
o0opysoBaHuE s JIEMOHCTpAalUU [OYBEHHOIO U  BO3AYIIHOIO IUTaHUS PacCTCHMI,
paclieruieHdss Kpaxmana u OenkoB 1oj JeiictBueM (epMeHTOB, 000pyAOBaHUE IS
JIEMOHCTpALIMK OIBITOB M0 U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JladopaTopnas padora «/3yueHue TKaHEH pacTCHHII.

JlaboparopHasi padora «/3yueHne TKaHel )KUBOTHBIX.

JlabopaTropnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe W Pa3BUTHE OPTaHNU3MOB

®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U TT0JIOBOE. Buibt
6ecIooro pa3sMHOKEHHUS: TOYKOBAHUE, CIOPYIISIINA, (parMeHTalMs, KIOHUPOBaHHE.

[TonoBoe pasmuHoxxkenue. [lonoBwie kieTKHU, uiau rameTel. Meio3. Cramguu Meiio3a.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonoruueckuii cMpIca MelHo03a U IOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiieBoe  pasButue. l'ameroreHes y JKMBOTHBIX. IlosoBele  kenessl.
OO0pa3oBaHre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

OmnogoTBOpeHHe M AMOPUOHATIBHOE Pa3BUTHE >KMBOTHBIX. CrocoObI OIMIIOOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHs — HayKa O pa3BUTHU
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozernos
u moodenu mopgpozenesa. Cranguu sMOpuoreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). Jpobnenue.
Tunel apobnenus. /Jemepmunupogannoe u HedepmurHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU OpOOJIeHUsT MIIEKONMUTAIOMIMX. 3apOJIbIIIEBbIe JMCTKH (TaCTPYJISLINS).
3akiagka OpraHoB M TKaHEW U3 3apOJbILIEBBIX JHUCTKOB. B3auMMHOE BIusSHUE 4YacTel
Pa3BUBAIOIIETOCS 3apojbla (dMOpHOHANBHAS MHAYKIMS). 3akjiajka IUlaHa CTPOEHUS
JKUBOTHOTO Kak pe3ysJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BiusHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButue xuBoTHBIX. I[locTamOpuoHaneHbIi mepuon. Ilpsmoe u Hempsimoe
pazButue. Pa3Bute ¢ meramopdo3oM y O€ClO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonorunueckoe 3HaueHUE MPSAMOrO M HENMPSMOIO Pa3BUTHA, UX PACIPOCTPAHEHUE B IPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOPHl PEryJsIUU pPOCTa KUBOTHBIX W uenoBeka. Cranuu
NOoCTAMOPUOHATIBHOTO PAa3BUTHSL y XKUBOTHBIX M 4enoBeka. [lepnonbl OHTOreHe3a 4YeoBeKa.
Crapenue u cMepTh Kak OMOJIOrHYeCKHUe MPOLECCHI.

Pasmuoxxenue u pasButue pacteHuil. ['amerodur m cmnopodur. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crmop B Tpoiecce Meho3a. [amMeroreHe3 y pacTeHUM.



Omnjaof0TBOPEHUE M Pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIUIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE M pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiiiui OHTOr€He3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpauMu

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

Tabmuupl 1 cxeMbl: «BereratuBHOE pa3sMHOXKEHUE», « TUIBI OECIONIOro pa3MHOKEHUSY,
«Pa3MHOXEHHE XJaMHJIOMOHAAbDY, «Pa3MHOXKEHUE »HBIJIEHB», «Pa3MHOXKEHUE THAPBIY,
«Meiio3y, «Xpomocomely», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30MIa»,
«OcHOBHBIE cTaguu OHTOreHe3za», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHe MailcKOro
)Kykan, «Pa3zButue capanumn», «Pa3BUTHe JATYHIKWY, «/[BOITHOE OMIOIOTBOPEHUE Y HIBETKOBBIX
pacteHuii», «CTpoeHHe CeMsH OJHOAOJIbHBIX M JBYAOJbHBIX pAacTeHUi», «KU3HEHHBIH LHKI
MOpPCKON  KamycTbl», <«OKW3HEHHbII 1UKI MXa», <OKU3HEHHBIH IUMKI NAnOpOTHUKAY,
«Ku3HEHHBIN LUK COCHBIY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPerapaThl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozenb «L{MKI pa3BUTHUS JATYILIKW.

Jlaboparopnasi pabGora «/3yueHue CTPOEHHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTnyeckass padora «BblsiBlIeHHME NPU3HAKOB CXOJCTBAa 3apOABIINICH MO3BOHOYHBIX
JKHBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIUX PACTCHUIN».

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHHUS W pPa3BUTHsS TeHETUKH Kak Hayku. PabGotsl I. Menpens, I'. ne
®pusa, T. Moprana. Ponb oTeyecTBEeHHbIX Y4Y€HBIX B pa3BUTHUM TeHeTuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHBIE
TEHbI, aJbTEPHATHUBHBIC MPU3HAKU, JOMUHAHTHBIMN W PELUECCUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucras JWHUSA, THOPUABI, TeHOTUN, (eHoTun. OCHOBHBIE METOIbl TE€HETUKHU:
rUOPUA0IOTHUECKUM, IUTOIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JleMoHCTpanun

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuip! U cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIIHBAHUS.

JlaGopaTopnasi pa6ora «/[po3oduia kak 00bEKT FT€eHETHUECKUX HCCIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBeiii 3akoH MeHaens — 3aKOH €IWHOOOpas3us
rubpuaoB nepBoro nokojeHus. IIpaBuno nomunupoBanus. Bropoit 3akoH Menzens — 3aKoH
paciieruieHus Ipu3HakoB. [luTonorudeckre 0OCHOBBI MOHOTHOPUTHOTO CKpemuBanus. [ umore3a
YHUCTOTHI TaMeT.

AHanmu3upylolee  CKpelBaHue. [IpoMexXyTOUHBI  XapakTep  HaCIEIOBaHMS.
PacuierieHue npru3HakoB MPU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJe0BaHus Mpu3HaKoB. [{uTomornyeckne OCHOBBI TUTHOPHUIHOTO CKPEIITUBAHHS.

CuernneHnoe HacnenoBanue npusHakoB. Paboter T. Moprana. CriemniieHHOe Hacle0BaHNe
T€HOB, HAPYIIECHUE CLETUVICHUS MEXAY F'€HaMU. XPOMOCOMHAas T€OPHUs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbIi W TeTeporaMeTHbIM MoJ. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocoMm. HacnegoBanue npu3HAKOB, CLETUIEHHBIX € ITOJIOM.

I'enoTun kak 1enoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE AEHCTBHE TE€HA.
MHoXecTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeayuleNbHBIX TeHOB. KOMIJIEeMEHTapHOCTb.
Onucras. [Tonumepus.



I'eHeTMYeCKUN KOHTPOJb DPAa3BUTHSL PACTEHHUM, JXKUBOTHBIX M YEJIOBEKa, a TaKXKe
(bu3MONOrMuecKux MPOIECCOB, TMOBEIEHHUS W KOTHUTUBHBIX (yHKuMid. [‘eHernyeckue
MEXaHH3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJCHCTBHUS «XO3SWH — TAPa3HT» U «XO3SIHH —
MUKpoOrnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nHpopMaluu B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JemMoHcTpauMu

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuupl u cxemsl: «I[lepBblii 1 BTOpOH 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuuBanuey, «Hemnonnoe noMmuaupoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPU3HAKOB y Apo3oduiby, «I eHeTnka nonay, «Kapuotun yenosekay, «Kapruotun Apo30¢puiib,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUICIUICHUS] MPU3HAKOB, MOJENb JJISI JEMOHCTPAIIMM 3aKOHA HE3aBHUCUMOIO
HACJIEJ0BAHMS NIPU3HAKOB, MOJEINb JUIsl JEMOHCTPALIMM CLUEIJICHHOTO HACIEA0BaHUs IPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3zoduinay.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckas paGora «/3ydeHue pe3yabTaTOB AUTHOPUTHOTO CKPEIIUBAHUS Y
TPO30(HITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopelictBie reHotuna u cpeapl npu (GopmupoBaHuH (eHoTHNna. V3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKUM. Buasl  MU3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJIECCTBEHHAS.

MonudukanronHass U3MEHUYUBOCTh. Ponb cpeapl B (GOpMUPOBAHUUM MOIUGDUKALMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHON N3MEHYMBOCTH.

['eHoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIUYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHas M13MEHUYHMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
M3MEHYUBOCTU. POsTh KOMOWHATUBHOM U3MEHUYUBOCTH B CO3JaHUHM T€HETUUYECKOTO pa3HOOOpa3us
B IpeJieNiax OJHOTO BHJIA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W HWHIYUHUPOBAHHBIE MyTalUH. SJepHbIE M LHUTOILUIA3MATHUYECKHUE MYTalWH.
Comaruueckre W MoJoBble MyTauuu. [IpuuMHBI BOSHUKHOBEHHMS MyTaluid. MyrareHbl M HX
BJIUSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTAallHOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKHUX
psanoB B HaciencTBeHHOW u3meHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

OnueeHemuxa u 3MUSEHOMUKA, POJb INULEHEMUYECKUX (aKkmopos 6 HACIe008aHuU U
USMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JleMoHCTpanun

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuiel U cxembl: «Buasl W3MEHUUBOCTHY, «MoaudukanMoHHas W3MEHUHUBOCTHY,
«KoMOMHATHBHAs  H3MEHYMBOCTDY, «Meiio3y, «OMm1010TBOPEHUEY, «I'eHeTHUeCKIE
3a00JIeBaHUS YEIIOBEKa», «BUIbI MyTammii».

O6opynoBaHue: XuBble U repOapHble 3K3EMIULSIPbl KOMHATHBIX PAcTeHHM, PHUCYHKHU
(ororpadun) )KUBOTHBIX C PA3TMYHBIMHA BUJAMHU H3MEHUYUBOCTH.

Jladboparopnasi pabora «lccinemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
n3MeH4uBOCTH. [IocTpoeHre BapraliMOHHOIO psijia U BapUALMOHHOW KPUBOW.

IIpakTuyeckasi padora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA YeJi0BeKa



Kapuotun uenoseka. MexayHapodHass IporpaMMa HCCIIEIOBaHUS I'€HOMAa 4YEJIOBEKa.
MeTopl U3ydeHUsi TEHEeTUKU 4YeJIOBEeKa: MeHealloTMYeCKui, ONM3HEIOBbIN, IUTOTCHETHUYECKUM,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJIEKYJIIpHO-reHeTUUecKuid. COBPEMEHHOE OIpEIeIeHNE
TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momobto [1IP-
ananu3a. HacnencrBennsie 3a001eBanus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
bone3nn ¢ HacneACTBEHHOM MpPEeApPacloiOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TE€HETUKH B
NPEJOTBPALICHUN W JICUCHHH TE€HETUYECKHX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHETHYECKOe
KOHCYJIbTHpOBaHUE. CTBOJNOBBIE KJIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTUUYECKUE aCIEKThI
UCCIICIOBAaHUI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UUYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKAlIIEeW cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKA K MaTOJIOTHSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotun denoBekay, «MeToAbl U3y4eHHs] TE€HETUKHU UYEIOBEKay,
«I'eneTnueckue 3a00JI€BaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHuEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JomecTukauuss ¥ cenekuus. 3apoXIAEHUE CeNeKUuu U JomecTukauuu. Yuenue H. W.
BagsusoBa o LlenTpax mpoucX0XI€HUS 1 MHOTO00pa3usi KyJabTYpHBIX pacTeHuil. Posb cenexnuu
B CO3/aHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTHYECKHUX PsIOB B HaciueACTBEHHOM m3meHunBoctd H. M. BaBuiioBa, ero sHauenue miis
CEJICKIIMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. icKkyccTBeHHBIN 0TOOP: MacCOBBIN U MH/IMBUyaIbHBIM.
Oranbl KOMOMHAIMOHHOHN cenekiuu. McnbplTaHue mpou3BoauTesed mo moromMctBy. Ot6op mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP 10 T€HOTHUITY C IIOMOILBIO aHAN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PamuanvoHHBIR 1
XUMHUYECKMH MyTareHe3 KakK MCTOYHHMK MYyTalud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIYYEHUS UCXOIHOTO MaTepHraa sl CEJIEKIUN.

[Tonyuenne mnonumionnoB. BuyTpuBumoBas rulpuausanus. baU3KOpoACTBEHHOE
CKpelBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpelMBaHue, Uil ayTopuauHr. ['erepos3uc u
ero mnpuyuHbL. Mcmonp3oBaHue reTepo3nca B cenekiuu. Otnan€HHas THOpUaM3aIus.
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpPHIOB. JIOCTM)KEHUS CeJEeKIMM pacTeHUH u
KUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyei s co3aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIO0GbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUEeM COBPEMEHHBIX MeMmOo008 HAYUHbIX UCCIe008aHUL, NepedosbixX el U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

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

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKICHHUS U MHOT000pa3us KyJIbTYpHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CEleKIUN»,
«OTtnanénnas rudpuan3zanusy», «KMyrarenes.

JlabopaTopnasi pabora «/3yueHre cOpPTOB KyJIbTYypHBIX PaCTE€HUH M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHHII.

IpakTnyeckas padora «[IpuBuBKa pacTCHHII».



Ikekypensi «OCHOBHBIE METOIBI U JIOCTHUKEHUSI CEJIEKIMH PACTEHUM M JKMBOTHBIX (HA
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA).

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0010 U

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
MOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAENNE. Mukpoouonornyeckuii cute3. OObeKThI
MHUKpOOHOJIOrn4eckux TexHonoruii. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPaBIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUS T€HOMOB C LIEJIbIO ITOJIyYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTPEYAIOIIKECs B MPUPOJIe ONOCUHTETUYECKHE TyTH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PAaCTCHUM M KUBOTHBIX.
Kprnobanku. Comarnueckasi ruOpuau3amus U comaTtudeckuii smOpuoreHe3. lcmonp3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnoavzosanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCcCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHCTpyKLMsl AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. MeETOX TpaHCILIAaHTALMM sIEP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueUpo8aHuss U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T'€HHas MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'éHa U KOHCTPYHMPOBaHHUE
pekomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Meaununackue 6norexnonoruu. [loctrenomuas nudposas menuuusa. [IIP-quarnocTuxa.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OvomH)xeHepusi AN pa3pabOTKM  (QyHJAaMEHTAJIbHBIX OCHOB MEAWIUHCKUX TEXHOJOTHH,
CO37aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHIA U
ckaddonauHra Ui pelieHns 3aad NepCoOHAIN3UPOBAHHON METUIIUHBI.

Coznlanue BEKTOPHBIX BaKLUMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3aIlMTHI OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIEp’KallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuupr u  cxembl: «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHKeHepus», «I eHHas HHXKEHEPU».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKekypeust «buoTexHoNorus — BayKHeIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:xaenne ¥ pasBUTHE IBOJIOLMOHHBIX NPeACTaBJICeHUH B 0M010THH

OpomonnonHas teopus Y. Jlapsuna. [Ipennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKN3HB
Y Hay4dHas JaearenbHocTsh Y. JlapBuHa.

JBwkymme cuibl dSBoionuu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
PasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOphba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunrerndeckoi Teopuu dBomtonuu (CTI). HeliTpanbHas Teopus SBOOINH.
CoBpeMeHHas 3BOJIIONIMOHHAS OWOJIOTHS. 3HAaYEHUE SBOIOIMOHHON Teopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JeMoHCTpauMu



IToptpersr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoid npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBBIX
cymectB (mo Jlamapky)», «Mexanuzm ¢GOpMUPOBaHUS MPHUCIOCOOJICHUM y pacTeHUd u
#UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewmectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®opmbl 60pbObI 3a cymiecTBoBaHue», «llopoabl romyoeit», «Muoroobpasue
KyJIbTYpHBIX (hopM KamycTsl», «[loposbl JOMAIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BunoB (o Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYUIUX CHUJ 3BOJIOLUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tomymsiuust Kak 3JaeMEHTapHas eAuHULA 3BoolMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphI nomysaiuil. U3MeHnenue reHo(hoH/1a MOMyJISIUHA KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHHWE. 3aKOH reHeTuuyeckoro pasHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIHME CHJIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
KomOunatuBHass u3MeHUMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
4acTOT ayuiesied B momyisiusix. D(QexT ocHoBatens. Igdghexkm 0OymvlLiouHO20 20pPAbIKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u cieocmeus. Illposenenue s3¢hghexma
Opetiha 2enos 6 Oonvwux u marvlx nonyaayusx. Murpanun. V30mamus TOMYISIAN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIornyeckas (penpoayKTUBHAS).

EcrectBennblii oTO00p — Hampaistomuid ¢aktop sBomonnd. DopMbel eCTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTAaOWIM3UPYIOUINH, paspeiBatomuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO NMOBEACHMS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OpraHU3MOB KaK pPe3yJlbTaT MHKPO3BOIIONMU. Bo3HMKHOBEHUE
npucrnocoOIeHni y opranu3MoB. Apomopdo3sl U uanoaaantauuu. [pumeps! npucrnocodnenuit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumoobpazoBaHue kak pe3yabTaT MHKpPO3BOJIOLHU.
W3omsiust — kimoueBoil axTop BugooOpazoBanusa. Ilytm u cnocoObl BHI000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE
(monummonan3anuus, rudpuanzanus). JJuTeIbHOCTh SBONIOIMOHHBIX IPOIECCOB.

MexaHu3mMbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp oBomronMoHHOM Ouosiornn B pa3paboTKe HAy4yHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MeXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTBY, «[lonmysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «J/IBmwKymme CHIBI  DBOJIOIHN,
«DKOJIOTHYECKasT H30JALIMs MONyJSIIMA ceBaHCKOM (dopenny», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHUIIBI JaypcKoil», «[lomynasiuoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBUA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «HaycTpuanbHbIN MEJIaHU3M, «KuBble HCKOITAEMBIEY,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka >KUBOTHBIX»,
«®Du3nonoruueckre agantauuny, «I[IpucrnocodbsIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTDHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BunooOpazoBanus», «l'eorpapuyeckoe BHmooOpazoBaHWe TpEX  BHUJAOB  JIAHJIBIIICHY,
«DKOJIOTHUECKOE BHJI000pa3oBaHMe BHIOB CHHUI, «llomuruionasl pactenmii», «KamycTHo-
peACUHBIN THOPUI.



Ob6opynoBanue: repOapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, yydesia NTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOONICEHUH, Yydesla MTHUIl U 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BHJIOB, 00Pa30BABIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JladopaTopnasi padora «BpIsBIIeHHE H3MEHUYNBOCTH y 0COOCH OHOTO BUIA.

JlabopaTtopnass pabora «lIpucrnocobnenus oOpraHu3sMoB M HMX OTHOCHUTEJbHAs
1EJIeCO00Pa3HOCThY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosouus 1 eé pe3yabTaThl

MeTtobl u3yueHus: MaKpolsBoitoLMU. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOJIIOLHH.
[Tepexonubie GopMbl U PUIOrEeHETUYECKUE PSAIBI OPTAaHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue obnactu 3emian. BUab-oHIEMUKU U PETUKTHI.

OMOPHONIOTHYECKUE U CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIIOLMKA OHTOTE€HE3a M TOSBJICHUS SBOJIOLUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAJIOIMYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKysspHO-
reHeTUYeCKrue, OWOXMMHUYECKHEe ¢  MaTeMaTH4YeCKHe METOAbl HM3YyUeHHUS  DBOIIOLHUU.
["omonornunsbie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOEHUSI (PUIIOTEHETHUYECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) JBOMOUMU. [lpunyun  cmeHvl  YHKYULL.
HeoOpatumocTs 3BostoNUU. AantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuipl U cxembl: «OUIOTEHETHYECKUM PSJ JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
aepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emuny, «Jlpeid koHTUHEHTOB», «PenmukThl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OpraHbD»,
«PyaumeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YeloBeKa M IIMMMaH3e», «[JaBHbIE
HalpaBJIEHUs 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDHKA HCKOMAeMBIX OCTaTKOB OpPTraHWU3MOB,
MYJISDKM TOMOJIOTMUHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue u pa3BuTHE JKU3HH HA 3emiie

Hayunble rumoTespl MpPOMCXOXKJIEHUS XKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUs KU3HU U €€ onpoBepxeHue onbitamu @. Penn, JI. Cnamrannanw, JI. [Tacrepa.
[TponcxosxaeHne >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATarnbl HeopraHuueckoi Bostonuu. [InanerapHas (reosorudyeckas) 3BOJTOLHUS.
XuMHUEcKasi ABOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Ompir C. Mmmepa u I'. Opu. O6pazoBanue mnonumepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. M. Omapuna, rumore3a mnepBuuHoro OynboHa Jk. XomnaelHa, reHeTHdeckas
runoteza I'. Ménnepa. PubGosumbr (T. Yek) um rumoreza «vupa PHK» V. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MPOTOKIIETKH.

HUcropus 3emnm u Metonael €€ wusydeHus. lickomaemble OpraHM4ecKue OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass U aOCOJIOTHAasE  TE€OXPOHOJIOTHAL.
['eoxpoHONOrMYecKas MKaaa: S0HbL, IPbl, HEPHUOBI, SITOXH.

Hauanbnbie atanel oprannyeckoil 3Bostouud. [[osBIEHHE U 3BOJIIOLMUSA MEPBBIX KIIETOK.
Opomtonusi Merabonu3Ma. Bo3HukHOBeHHEe MepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. Ctpomaronuthl. IlpokapuoTel u
3YKapHUOTBHI.



[Tpoucxoxaenue 3ykapuoT (CUMOMOTreHe3). DBOJIOIUMOHHOE IMPOUCXOXKICHUE BUPYCOB.
[IpouicxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIIl
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Tanbl HBOJIOLMU BbICIIUX pacTeHud. OCHOBHBIE apoMop(do3bl PacCTEHU.
Beixon pacrenuii Ha cymy. llosBieHue CHOpPOBBIX pacTeHUNM M 3aBOCBAHUE HMHU CYIIU.
Cemennble pactenus. [IporcxoxaeHne BETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl 3BONIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBbIe
KUBOTHBIE. JKH3HBb B BOJIC. DBOIIOIUS TO3BOHOYHBIX. [IponcxoxaeHne aMmpuOuii U penTuiuii.
[Tpoucxoxaenue miekonuralmux u ntull. [lpunHnun kiarodeBoro apomopdosa. OcBoeHHe
0€CI103BOHOYHBIMH U [TI03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie 10 3paM U MEepUoaM: apXeu, MPoTepo30H, Naneo30u, Me3030,
KaifHo30M. OOmias XapakTepHCTUKa KIUMaTra W TeOoJOrHYecKuX mpoueccoB. llosBinenne wu
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBble BbIMUpAHUS — HKOJOTMYECKUE KPHU3HCHI Mpounuioro. IlpuumHbl U cienctBus
MaccoBbIX BbIMHUpaHHUil. COBpEMEHHBIH 3KOJIOTMUECKUN KpusHc, ero ocobeHHoctu. ITpobiema
coxpaHeHHs OMopazHooOpa3us Ha 3emiie.

CoBpemeHHas cuctema opraHudyeckoro mupa. [IpuHIUMNBI Kiaaccu@uKaud OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHU3MOB.

JleMoOHCTpaL U

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. Y. Onapun, Jx.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuto
camo3apoxxeHust xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «OTansl HeopraHMuecKon
’BOMIIOLIMNY, «['eoXpoHonoruueckas mkana», «HadanpHble 3Tanbl OPraHUYECKOW SBOIIOLUNY,
«Cxema oOpa3oBaHHMsl DJYyKapuoT MyTéM cuMOHoreHesa», «Cucrema 3KUBOM MPUPOJIBI,
«Ctpoenue Bupyca», «ApoMopho3bl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOJIOpOCIN», «MHOrokierounsle Bogopociany, «Mxu», «llanopotHukn», «lomoceMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocreiimue», «KumeunononoctHeley, «llmockue dvepBu»,
«YeHucToHOTHEY, «PbIOBI, «3EMHOBOHBIEY, «IIpecmbikaroniuecs», «[Ituisy,
«Munekonuraronme», «Pa3BuTme JKM3HM B apXeWckom spe», «Pa3BuTme KU3HH B
MPOTEPO3OMCKON 3pe», «Pa3BUTHE KHU3HU B TNAJCO30MCKOM dpey», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTme XKWU3HM B KallHO30MCKOM »Hpe», «CoBpeMeHHas cHucrema
OpPraHMYECKOT0 MUPay.

OOGopynoBanue: TepOapul pacTeHUN pPa3TUYHBIX OTIEJIOB, KOJUICKIIMH HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOXKHUX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MNTHUIl U 3BEpel, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
MCKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHaa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3Yy4EHHIO a0MOT€HHOT0 CHHTE3a OPraHWYECKUX COeIMHEHUI B TIEPBUYHOM aTMOchepe.

JlaGopaTropHass pabora «l3ydeHHME W ONHUCAHME HMCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHUN PpPa3HBIX
OTJIEJIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEN CTPOEHHUS MMO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxoxkaeHue 4e10BeKa — aHTPONOreHe3

Pa3pnensl u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHME TIPEACTABICHUI O MPOMCXOXKJIECHUM 4YEJIOBEKa. PenuruosHele BO33pEHUS.
CoBpeMeHHbBIE HAYYHbIE TEOPUH.



CxonmcrBo  uenoBeka ¢ JKMUBOTHBIMHM. (CHcTeMaTHYECKOE IOJOXKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKa C JKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
sMOpHoNornyeckne, (HU3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTIWYHs YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJOBHOTO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBI.

Hewkymme  cuibl  (pakTopel)  aHTPOIOreHe3a:  OWOJOTHYECKHEe,  COIHAIbHBIC.
CooTHoleHre OUOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00€3bsHbI (IPOKOHCYIIBI)
¥ PaHHUE TOHTHJIBI — OOIIHME MPEAKH YEITOBEKOOOPA3HBIX 00€3bsSH U JOACH. ABCTPATONUTEKH —
JIBYHOTHE MpenKu JiroAcil. YeloBek yMelbld, MEepBble M3TOTOBICHHUS Opynuil Tpyna. YenoBek
NPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ JItojel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001l mpeoK HeaHJePTAIbCKOTO YeIOBEKa U YelIOBeKa pa3yMHOro. YelnoBek HeaH epTaibCKuit
KAaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHHCOBCKUMI
YeNI0BEeK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreHeTrka u najaeoreHOMUKa.

OBOJIIOLMS COBPEMEHHOI'O ueioBeKa. EcTecTBeHHbBII OTOOp B MONYJSALUAX 4YeJIOBEKa.
Myranuonsslii porecc U noaumMopdusm. [lomymnsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«a¢ ekt ocHOBATEINS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacebl. [lonstue o pace. bonbiiume pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (9KBATOpHUAJIbHAS), MOHTOJIOMHAs (a3UMaTCKO-aMepuKaHcKas). Bpems u
NyTH pacceleHWs 4YeloBeKa 1Mo IuiaHere. EnuHCcTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT, 4YeaoBeKa K  pa3HbIM  YCIOBUSM
OKpYyXaroliel cpeabl. BiusHue reorpaduueckoil cpenbl U Jpeiida reHoB HA MOPGHOIOTHIO U
(U3HOJIOTHIO YeIOBEKa.

MexaucuuIuimHapaele  MeToJbl B (pu3nueckoi  (OMOJIOrMUYEcKoi) aHTPOIMOJIOTHH.
OBOJIOLMOHHAS ~ AHTPOIOJIOTHST M TAJICOAHTPOIIOJNOTHUSI  YEJIOBEYECKUX  MOMYJISALHUM.
bruocounansHple  MCCIEAOBaHMA  NPUPOABI  4YeloBeKa.  FccnemoBaHume — KO3BOIIOLUU
OHMOJOrNYECKOro U COLMAIBHOIO B YETIOBEKE.

JleMoHCTpanuu

IToptpetsr: Y. lapBun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeTonbl aHTpomoNorum», «['OJOBHOW MO3r  yeloBeKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4eloBeKa M CKeJeT IIMMIIaH3e», «PyauMeHThl U
aTaBU3MbD», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLIUOHHOE [JPEBO UEJIOBEKaY,
«ABcTpanonuTek», «4enoBek ymenbiity, «HenoBek npaMOXOoAsIInil», «J{eHHUCOBCKHI YeloBeK»
«Heanpepransup»y, «KpomanboHb», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

Ob6opynoBaHue: MyJIsKH OKaMEHEJIOCTEeH, MPEeIMETOB MaTepHalbHOW KyJIbTYphl MIPEIKOB
YeJoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHUQPOJIOTHYSCKUMU W OMOJICHCKUMHU
CIOKETaMH MTPOUCXOXKJICHUS YeoBeKa, (poTorpaduu HaX0J0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIeT 4eJIOBEeKa, MOJIeb uepera 4elloBeKa U ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MPEIKOB YEIOBEKA.

Jladoparopnasi pabGora «M3yueHue OCOOCHHOCTEH CTPOCHMsI CKeJieTa 4YelIOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue SK0JOTHYECKUX aJaNTallUui YeTOBEKay.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HAJOPTraHU3MEHHbIX CHCTEM C OKpY:Kalouei cpeaoi

3apoxaeHue W pa3BuUTHE dKosoruu B Tpynax A. ['ymbGombara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl um 3amaun skojoruu. CBs3b
9KOJIOTHHU C IPYTUMHU HayKaMH.

Metonsl skonoruu. IloneBbie HaOMONEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUHU: TPUPOJHBIE U
nabopatopHble. MoaenupoBaHue B 3KOJIOTMA. MOHUTOPUHT OKpYXaroIlel Cpebl: JIOKAIbHBIMH,
PETHOHAIILHBIN U TJI00ATLHBIH.



3HaueHUE SKOJOTMYECKMX 3HAHUN MJIs 4YeloBeKa. DKOJOTMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ MNpupofoid. DopMHUpOBaHHE 3KOJOTUYECKOW KYIbTYpbl U
HKOJIOTMUYECKOM IPaMOTHOCTH HACEJICHUS.

JdemoHcTpauMu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pasnmensl dKoIoruny, «MeToasl dKoaoruu», «CxemMa MOHHUTOPHHTA
OKpYKarollen Cpebl».

JlabopaTopnasi paGora «l3ydueHne MeTO/10B 3KOJIOTUYECKUX UCCIIEI0BAHUII.

Tema 7. Opranusmbl 4 cpeja 00MTAHUSA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukanus
9KOJIOTHYECKUX  (akTopoB: abuoTHueckue, OWOTHYECKHE, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKOoIornyeckux paxtopos. [Ipasmio muanmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak dKonorndeckuid paxrtop. JeldcTBre pa3sHBIX y4acTKOB
COJTHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJIOTUYECKHE TPYIIbl PACTCHUH M >KUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CurHaibHas poib cBeta. oronepuoausm.

Temnepatypa kak skonoruueckuii ¢akrop. [eiictBue TemmepaTypsl Ha OpPraHHU3MBIL.
[ToiikunoTepMHbIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonoruueckuil ¢akrop. [IpucmocoOneHus pacTeHuil K MOAIEPKaHUIO
BojHOTO Oananca. Kiaccupukanus pacTeHHid 1O OTHOIICHHWIO K Boje. [IpucmocobieHust
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, I[OYBEHHAs, INTyOWHHAas
HOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWUTaHMs
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

bruonornueckue putmel. BHemHne n BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHOU (opme. KuzHeHHbIE (HOpPMBI
pacTeHMii: JepeBbs, KYCTapHHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
KuzneHusle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne ¢dakrtopel. Buapl OMOTHMYECKMX  B3aMMOJEHCTBHMH:  KOHKYpEHLHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamnus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTHUPAaHTCTBO, HaxJieOHH4YecTBO). Herpoduueckne  B3aMMOAEHCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HadyeHUE OWOTHUYECKUX B3aWMOJCHCTBUN TSI CYIIECTBOBAHUS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKITFOUEHHUS.

JleMoOHCTpaLun

Tabnuupl 1 cxembl: «IJKosorndyeckue (Gakropbl», «CBETOBOU CIEKTP», «IKOJOTHUECKUE
IPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHHble GOpMBI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIXY,
«OKOCcHCTEMA IIUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOrO Jiecayn, «llemm nutanus»,
«XumangectBoy, «Ilapazutuzmy, «Konkypenmusay, «Cumonosy, «KommeHncamuzmy.

OGopynoBanue: Tepbapuu pacTeHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHUSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PaKkTOpoB, TepOapuM  CBETOIIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOWBBIE W TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuv ¥ KOJUIEKIHUU TEIUIOJIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMi, uyuyena MNTUI W 3Beped, repdapuM pacTeHUH, OTHOCIIIUXCA K THUTrpopuTam,
Kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS HAHHBIX TPYII, KOJUIEKIHH >KUBOTHBIX,
OoOHUTAIOIUX B pasHBIX Cpelax, repOapuu M KOJUIEKIIMU PACcTEHUH M KUBOTHBIX, 00JIaJaI0LINX
YyepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HH, repbapuu u



KOJUICKIIMM PACTEHUN W >KUBOTHBIX PA3MYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIHMH >KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHas pa6oTa «BrIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSIHHIO CBETa.

Jladoparopnasi paGora «BbISBICHHE TMPHUCIOCOOJICHUNH OPraHU3MOB K BIIMSHHIO
TEeMIIEpaTyphbI».

JladoparopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaAHUSY.

Tema 8. JkoJiorusi BUA0B U MOIYJISI LU

DKOJOTUYECKUE XapAaKTePUCTUKH MOmyisiun. [lomynsius kak OMoNorndeckas CHCTeMa.
Ponp HeogHOpogHOCTH cpenbl, QuU3nYecKux OapbepoB M OCOOCHHOCTEH OHOJIOTHMH BUIOB B
(GbopMUPOBAHUH TTPOCTPAHCTBEHHOM CTPYKTYPHI oMy isiiuii. OCHOBHBIC TTOKA3aTENH MOMYIISIUH:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas W IOJOBasl CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPALIHSL.

DKoJIoruyeckasl CTpykTypa nonyaauud. OneHka 4YMCIeHHOCTH nomyisuuu. [uHamuka
nonyJisiuu U €€ peryisiius. buotndeckuil moreHyan nonyaanud. MoaenupoBaHue TMHAMUKA
nonyisiuuu. Kpusble pocra uyucinenHoctu nonyisuuu. KpuBbele BbDKuMBaHMS. Perymsus
YUCIICHHOCTH TIOMYJISAIHIA: POJb (PAKTOPOB, 3aBUCAIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (I- u K-crparterun).

[Tonstne 00 »HKoJOrMYecKoi Hume BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil mumu. [lotenuuansHas u
peanu30BaHHAs HUIIIH.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. BHIBI M HMX >KM3HEHHBIE CTpATErvH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojnornueckue WHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoHCTpan U

IToptper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU MOonyasuny, «lIpoctpancTBenHas
CTPYKTypa monyisuun», «Bo3pacTHple mNHUpaMUAbl MOMYISIIUN», «CKOPOCTb 3aceieHUs
MOBEPXHOCTU 3€MJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojens skonmornueckord wumu J[x. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

Jladoparopnasi padora «[IpucrnocoOiaeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos10rus co001mECTB. IKOJOTHYeCKHE CHCTEMBbI.

CooOuiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnau). DyHKUMOHaNbHBIE OJIOKU
OpPTaHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue YypOBHHU.
Tpoduyeckue nenu u ceru. Aduornyeckue O60ku 3kocucTeM. [1ouBBI U HIIBI B 3KOCHCTEMAX.
KpyroBopor BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTEIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKUE TTHPAMHUIBI
qricel, OMoOMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIecCHuU. [lepBHUHBIE W BTOPUYHBIE CYKIIECCHH M HX
NPUYHHBL. AHTPONMOTEHHBIE BO3JEHCTBUS HAa CyKieccMd. KimMakcHoe cooOIecTBo.
Buopaznoobpasue 1 mosHoTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOcUcmembl 03€p U peK. IKOCUCmeMbl MOopeu U OKEeaHos.
Ixocucmemvl MyHOp, 1€co8, cmenell, NyCMmblHb.

AHTpPONIOTEHHBIE  YKOCUCTEMBI.  ArposkocucTtema. ArporeHo3. Pazmuums Mexmy
AQHTPOIIOTE€HHBIMHU U PUPOJIHBIMU SKOCUCTEMAMH.



Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'oposckas duopa u dayHa.
CuHaHTponu3anusi ropoJckoi ¢ayHbel. buosormueckoe U  XO3AHCTBEHHOE 3Ha4yeHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHMS  OCHOBHBIX  B3aUMOJEHCTBUII  OpraHU3MOB B
aKocucTeMax. Poav kackaonozo s¢ghghexkma u 6ud06-30upuramopos (Kiouesvix 6udos) &
@yukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U BEIIECTB MEXKAY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, IOMYJIALMH M DKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/1EHUCTBHIM.

Mexanuzmol  6030eiicmeusi  3a2pA3HeHUll  pA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeTo0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencau.

Tabmumer u cxeMbl: «CTpyKTypa OHOIIEH03ay», «DKOCHUCTEMa IIMPOKOIMCTBEHHOTO JIEcay,
«QxocuctemMa XBOHHOro jueca», «DyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3Kkocucteme», «llenmm mnuTaHMs (macTOMIIHAA, ETPUTHAS)»,
«DKoJOrHuecKas MUpaMuaa 4ucen», « IKoJIorndyeckas nupamuia OnomMaccel», «IKOJIOrHYEcKas
nupamuja sHeprumy», «OOpasoBanue Oozora», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca 1mociie mnoxapa», «JKocucTeMa o3epay, «ArpoueHos», «KpyroBopoTr BelECTB U MOTOK
SHEPTUu B arporieno3ey, «[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIUM HACEKOMBIX, 4yydesia NTHUI] U 3BEpeH,
rep6apuy KylIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydeHue u onrcaHue ypooIKOCUCTEMBD».

Jladoparopnasi pa6ora «/3yuenue pasHOOOpa3usi MEJIIKUX TTOUYBEHHBIX YWICHHUCTOHOTHX B
pa3HBIX DKOCUCTEMAX).

IKeKypeust «IKCKypcHsl B TUIUYHBIN OuoreoneHo3 (B n1yOpaBy, Oepe3HsK, €bHUK, Ha
CYXOIOJIbHBIHM WM MOMMEHHBIH JIyT, 03€p0o, 00JI0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIE WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — rinodanbHas IKocHcTEMA

buocdepa — obmennanerapHas 00ojouyka 3eMiM, IZle CYIIECTBYET WM CYILIECTBOBajia
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpyaax 3. 3rocca. Yuenue B. U. Bepnazackoro o
6uocepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero GyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHUs 6uocdepbl. OcobeHHOCTH OHOChephl Kak r100anbHOM
sKocucTeMbl. J[uHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemiects u
OMOreoXMMHUECKUE IUKIIBI (YTIepo/ia, a3oTa). PUTMUYHOCTD sBNIEeHMI B 6uocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHHU, TPOIIUYECKHUE JIECA,
BBICOKOTOphs. KitMMar, pacTuTenbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

Crpyktypa M (YHKLIHS JKUBBIX CHCTEM, OIEHKa HMX PECypCHOro IOTEHLHAla |
6rochepHbIX QYHKITHIHA.

JleMoHCTpanun

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot asora B npupone», «KpyroBopot
yriepoja B mpupojae», «KpyroBopor kucinoposaa B npupozae», «KpyroBopot BoJsl B IPUPOAE»,
«OcHoBHBIE Omombl cymmy, «Kimumartudyeckue mosica 3emmm», «TyHnpay, «Taiiray,
«Cmemannbii - jec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», <«IlycTbiHSY,
«Tponmueckuii necy.

OGopynoBanue: repOapuy paCTEeHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYyKawIIas cpeaa



DKONoTrMYecKre KpHU3UChl W WX MpUYMHBL. BosnelicTBue denoBeka Ha Ouocdepy.
3arpsizHeHuE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHE BOJHOW cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienue noussl. OXpaHa mOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPONOr€HHOE  BO3JECHCTBME HA PACTUTENbHBIM M KUBOTHBIM wmup. Oxpana
PACTUTENBHOTO M KMBOTHOTO MUpa. OCHOBHBIE MPUHILIUIIBI OXPaHbl MPUpoJibl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopuu (OOIIT). boranndeckre caapl B 300JI0THYECKHE
MapKH.

OcHOBHbBIEC IPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbL. ParronanabHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJI00aJIbHBIX AKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €ro BEpOSITHBIC MOCIIEACTBUS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHsS OMNACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocbepezaiowelti U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonocuueckoe pasnoobpaszue u duopecypcvl. Hayuonanvnvle ungopmayuontsie
cucmemyl, obecneuusarouue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHwvixX 9KOCUCTEM.

JdeMoHcTpannn

Tabmuubt w  cxembl: «3arps3HeHue atMochepb», «3arps3HeHue THIPOChEpHI»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHsEeMble MNPUPOIHBIE
TeppuUTOpUN», «MoIeNn yIpaBIIeMOro MUPay.

O6opynoBanue: Qororpaguu OXpaHsEMbIX pacTeHUH U SKUBOTHBIX KpacHoil kHuru
Poccniickoit ®@enepanuu, KpacHoil KHUTH pernoHa.

2.2. METAITPEJIMETHBIE CBA3H YYEBHOT' O ITPEJIMETA

buonorust xak ydeOHas JUCHMIUIMHA, IO CBOGH MPUPOJE SBISISICH OCHOBHBIM
HaIpaBJICHUEM E€CTECTBO3HAHMSI, 3aHUMAET 0CO00€ IMOJIOKEHHE B MaTepUATbHO-TYMaHUTAPHOM
chepe. DTO MOXKHO MPOCIHEAUTh HA TEOPHH HBOJIOIMOHHOTO YYEHHs, KOTOpas MpU MOMOIIU
OMOJIOTHH PACIpPOCTPAHSIETCS B aCTPOHOMHH, XUMHUH, (Pu3MKe, reorpaduu, OOIMIECTBO3HAHUU,
JUHTBHUCTUKE, 3THOTpaduu U APYTUX HayKaX. DKCIEpUMEHTadbHas 0aza M KOHIENTYyalbHbIE
MOAXOAbl OMOJIOTHUH CBSI3BIBAIOT €€ ¢ OCHOBaMH (DM3WKHU, XUMHH, MAaTEMaTHUKH, reorpaduu u
Te0JIOTUU ¥ MHOTUMHU JAPYTUMHU €CTECTBEHHBIMH HAayKaMHU. Y HUKQJIbHBIE OCOOEHHOCTH Ka)XI0TO
OpraHu3Ma, Ka)XJ0r0 YpOBHS OpraHW3allMd >KUBOW MaTEpPUH, OpraHU3alus Cpeibl OOMTaHUS
YeNIOBeKa POJIHAT OUOJIOTHIO ¢ TYMAaHUTAPHBIMU M OOIIECTBEHHBIMU HayKaMmu: Quiocodpueil u
JUAJICKTUKOM, UCTOpUEH W OOIIECTBO3ZHAHMEM, COITMOJIOTHEH W dTHOTpaduei u Haykamu 00
yIpaBJICHUH.



PA3JIEJI 3. INTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

3.1. JUYHOCTHBIE PE3YJIbTATBHI

®dI'OC COO ycranaBiMBaeT TpeOOBaHHMS K peE3ysibTaTaM OCBOCHHS OOyUYarOIIMMHCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO,
Hanuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYaIOLIUXCSl PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPAOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrpaMMbl 110 OMOJIOTUM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUSA,
CaMOBOCIIMTAHUs M CaMOPA3BUTHsI, PA3BUTHs BHYTPEHHEW NO3ULMHU JIMYHOCTH, IATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAaclE€OUI0 M TPAAULHIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TIO3UTUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne KM3HEHHOIO OIBbITa W OIbITA ACSITEIBHOCTH B IIPOILECCE pealn3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YKCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH MPU CO3JAHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 3a/lay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKONW UACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K NPHPOJHOMY HACIEAWI0 U TaMSATHUKAM MPUPOIBL,
nocTkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIIY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 U MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTSH CEMEWHON XU3HU B COOTBETCTBHH C TPAJHUIMSIMH HApOJOB
Poccumn;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3/ACUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHUPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMAaHWE W pealin3aius 310pOBOro U 0e30MmacHoro oopasa >KU3HU (310pOBOE MUTAHUE,
coOI0ZieHre TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3MYECKOMY U NICUXHUUYECKOMY 310POBBIO;

MOHMMAaHUE I[EHHOCTH TIPAaBWJ WHIMBUIYAIBHOTO M KOJUICKTHBHOTO OE€30TacHOIO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS :

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0I00ueE;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHYSCKON M COITMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIESITCIIbHOCTD;

UHTEpEC K pa3imuyHbiM cepam mpodeccrnoHaNIbHON AesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUH BCel
KH3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH IIesieco00pa3Hoe OTHOIICHHE K MPUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIaHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX IMOCIEICTBUH /ISl OKPYKAIOIIEH CPeIbI;

OCO3HaHHE TTI00aJIBLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTH UCMOB30BaTh MPUOOPETACMbIE TIPU U3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MPaBUJI TIOBEJICHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPAaHEHHWE DPABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEIPHUITUE JIECUCTBHUM, NMPUHOCIIIMX BpPEI OKPYKAKOLIEH NPUPOIHOU Cpexe,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JIEATEIIbHOCTH  JKOJIOTMYECKOM HANpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAacTHIO B
IIPAKTUYECKOU JEATEIbHOCTH SKOJIOTMYECKOU HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMaliore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIBTYpPbI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOABI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHON LMBHIIM3ALMU: OOECTIeUeHuUs
HOBOT'O YPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JAHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
MCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIIMOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHWE I[EHHOCTH HAY4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
MCCIIEIOBATENIBCKYIO AESITEIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYY€HHUIO HOBBIX 3HAHMHM IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

3.2. METATIIPEAMETHBIE PE3YJIbTATbI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS Y4eOHOro mpeamera «BHOIOTHS» BKIIOYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAyYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, SHEPTHUS,
SBJIEHUE, TPOIECC, CHUCTEMa, HAayuYHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeJIOBaHHEe, HAOIIOJIEHNE, W3MEpPEHUE, SKCIIEPUMEHT WU JPYTHE); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTHBHBIE), 00€CIICUNBAOIINEC
dbopmupoBanrue (PyHKIHOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHIIUM OOYyYaIOlTUXCS,
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAIbHbIC YyUeOHBIC JCUCTBHS B IIO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.



B pesynpTare u3yueHuss OWOIIOTMM HAa YpPOBHE CpeAaHero oOmiero oOpa3oBaHUS Y
obOyyaromierocss OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHUBEPCAJIbHBIE YUYCOHBIC JCHCTBUA,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4YeOHbIE IEHCTBUSA, PpETYIATUBHBIE YHHUBEPCAJIbHBIC
y4eOHbIe ICHCTBUS, COBMECTHAS JICATCILHOCTD.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTpaXkaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTE M aKTyaTU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €
BCECTOPOHHE;

HUCIIOJIB30BAThH HpI/I OCBOCHHUU 3HaHI/II\/JI HpI/IéMBI JIOTUYCCKOI'O MBIIIIJICHUS (aHaJH/I?)a,
CHHTE3a, CpaBHEHMS, KiacCHU(UKAIMU, OOOOIIECHHs), PaCKpPbIBAaTh CMBICT OHOJIOTHYECKUX
HNOHSTUN (BBIIEIATh UX XapaKTEPHbIE PU3HAKH, YCTAHABIMBATh CBSA3H C APYTUMHU NOHITHSIMH);

OTPENENATh IENU JeATCIbHOCTH, 3aJlaBas IapaMeTpbl W KPHUTEPUH WX JIOCTHKCHUS,
COOTHOCUTH pe3y.]H)TaTI)I JACATCIIbPHOCTH C IIOCTAaBJICHHBIMU LICIIAMMU,

HCITOJIB30BaTh OHOJIOTMYECKUE TOHATHS IS OOBSCHEHUS (DAKTOB W SBJICHUN KUBOK
HpUPOIBI,

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, [0 AaHAJOTHUH),
BBISABJIATH 3aKOHOM€pHOCTI/I 158 HpOTHBOpGLII/IH B paCCManI/IBaeMI)IX SIBJICHUAX, q)OpMy.HI/IpOBaTI)
BBIBOJbI U 3aKJIIOUEHUS,

HpI/IMeHFITI) CXEMHO-MOJICJIBHBIC CpeIlCTBa JJI HpCIICTaBJICHI/Iﬂ CyHIeCTBeHHI)IX CB$I3€I71 158
OTHOIICHUN B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBIABJICHHBIX B pa3J'II/I‘IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMAaTEePHUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIHTATOB LEISIM,
OIICHHUBATH pI/ICKI/I HOCJ'ICI[CTBI/IfI JCATCIIbHOCTH,

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspernieHus: mpoosieM, CTOCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSATEILHOMY TMOUCKY METOJIOB
pellIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

HUCITIOJIB30BAThH pa3anHf,1e BUOBbI OCATCIBHOCTHU IIO nonyqumo HOBOT'O 3HaHUA, €ro
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3JaHun y‘Ie6HI)IX " COIINAJIBbHBIX HpOGKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
INOHATUAMHU U METOJJaMHU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3OBaTENbHON NEATEIHHOCTH U
KN3HCHHBIX CI/ITyaHI/IHX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIIOTE3y €€ pEIICHMs,, HaXOOUThb apryMEHThl I JI0KAa3aTelIbCTBA CBOMX YTBEP)KICHHU,
3aJaBaTh [IapaMeTPhl U KPUTEPUU PELICHIUS,

aHAJIM3UPOBATh TIOJTYYEHHBIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECCKH
OILICHUBATh UX ILOCTOBepHOCTL, HpOFHOSI/IpOBaTB N3MCHCHHUEC B HOBBIX YCJ'IOBI/I}IX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OcyH_IeCTBJISITB HeHeHaHpaBHeHHBIﬁ IIOHUCK HCpCHOC& CpC[[CTB nu CHOC060B ILCﬁCTBPISI B
poeCCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATEIBHYI0 M  MPAKTUYECKYI0  00IacTH
JKH3HEACATEILHOCTH;



YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE WJEH, MpeLararb OpPUTHHAIbHBIE IMOAXOJbl M PELICHUS, CTaBUTh
poOJIeMBbI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATLCS B PA3UYHBIX MCTOYHHKAX HMH(OpManuu (TEKCTe ydeOHOro mocoOus,
HAYYHO-TIOMYJISIPHOM JHUTeparype, OMOIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATH WH(MOPMALUIO DPAIMIHBIX BHUIOB U (POpM
MIPEACTABICHMS, KDUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMyIUpOBaTh 3ampOChl W TPHUMEHATh Pa3jMYHBIE METOABI TPHU IOWCKE U O0TOOpe
Ounonoruueckoi nHGopMauu, HEOOXOAUMOH /7S BBIIOJIHEHUS YU4EOHbBIX 33/1a4;

NpHOOpPETaTh OMBIT WCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITCIIbHO BBIOMPATH ONTHUMAIBHYIO (OPMY TPEACTABICHUS OMOJOTHYCCKOU
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAadeCcTBE CpEACTBA NpH paboTe C OMOJOTHYECKOU
uH(popMaliel: MPUMEHITh XUMUYecKue, (PU3NYECKUe U MaTeMaTU4YeCKHE 3HAKU U CHMBOJIBL,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISIIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWS W 3alIUTHl  HWHpOpPMAMH, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OgjaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCeX c(pepax KU3HHM, aKTUBHO y4aCTBOBATh B JHAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHTEIIbHO BBITOJHEHUSI TpejlaraeMord 3agadyd, YYUTBIBATh MHTEPEChl U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YIaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacrio3HaBaTh HEBepOAJIbHBIC CpEACTBa OOIIEHHUS, MOHUMATh 3HAUYEHHE COIMATIbHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTHU TMEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIIOJCH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pPa3BEPHYTO W JIOTMYHO W3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIh30BAHHEM S3IKOBBIX
CPEJICTB.

2) cOBMeCTHAasl IeATeJIbHOCTh:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI TpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOECHCTBHYSI P PEIICHUH Y4eOHOM 3a/1auH;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0T0 YJIeHA KOJIEKTUBA;

NMPUHUMATh 1€ COBMECTHOHM JIESITEIBHOCTH, OPraHW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUA IO €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUH, PaCIpElNesATh POJH C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIAOTO YJaCTHHKA KOMaHIbl B OOIIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLIEHMBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHMYECKOE TMOBEACHUE B PA3NIMUYHBIX CHUTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBjaieHHe YHUBEPCAJbHBIMY PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3amusi:



HUCIIO/IB30BaTh OMOJIOTMYECKHE 3HAHMS JJIA  BBIABJIICHUSA HpOGHeM H UX PpCHICHUA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BLI6I/IpaTb Ha OCHOBE OHMOJIOTHYECKUX 3HAHUMI LEJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaX 110 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 3JI0POBBIO M 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIFHO OCYLICCTBIISITh IMO3HABATEILHYIO ACATEIBHOCTD, BBISBIATH MPOOJIEMBL,
CTaBUTh W (OPMYJIHPOBaTh COOCTBEHHBIC 3aJa4yd B O0pa30BaTECIbHON JCATEILHOCTH |
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITEJIHO COCTABIJIATH IUIaH PEUICHUs POOIEeMBbI ¢ YYETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHH;

JAaBaThb OLCHKY HOBBIM CUTYyAllUAM;

paCIIMPSTh paMKU Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTCHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 34 PELICHMUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMUPOBAHHIO M TIPOSIBICHUIO IIIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTAX
3HAHU, TIOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBIN 1 KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHUTb KOPPEKTHBBI B JICSTEIHbHOCTH, OLCHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU [MO3HABATEIILHOM PE(ICKCUHM KaK OCO3HAHHUS COBEPILIACMBIX JICHCTBHI
N MBICIIMTCIILHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/IfI, HCIIO0JIB30BATh HpI/IéMI)I peq)JIGKCI/II/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMETHb OLICHUBATb PUCKHU U CBOCBPEMCHHO IIPUHUMATL PECIICHUS 10 UX CHUKCHUIO,

NPUHUMATh MOTHBBI M apT'YMEHTBI IPYTUX TPU aHATN3E PE3YNIbTaTOB S TEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

NpUHUMATh ce0sl, MOHUMast CBOU HEAOCTATKU M JOCTOMHCTBA;

IIPUHUMATb MOTHUBBI U apT'yYMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO JPYTUX Ha OMINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C MO3MIIUHU JPYrOro YelIOBEKa.

3.3. HPEJAMETHBIE PE3YJIbTATbHI

[IpenMeTHbIe pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mnpeamera «buonorus» Ha
yrIIyOnE€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecneueHne npoQpuiIbHOro 00ydeHus: 00yJaromuxcs
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTUM HaydHble 3HaHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpETallMM W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESATENIbHOCTH O TOJYyYEHUI0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX KM3HEHHBIX cUTyalusx. [IpeameTHbie pe3ynbTaTsl MpeICTaBlICHbI 10 ToaaM
U3Y4EHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buornorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUI O MeCTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny MpodJIeM paroHaIFHOTO IPUPOAOIOIb30BAHUS, O BKJIAI€ POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B pa3BUTHE OUOJIOTUH;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIMOJAraroliue
OMOJIOTHYECKHE TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TroMeocTas,
CaMOpETYJISILIMSL, CAMOBOCIIPOU3BEECHHUE, HACIIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB



NEPBOTO MOKOJICHUS, PACIICIUICHUS, YUCTOTHI TaMeT, He3aBUCUMOTro HacienoBanus I'. Mennens,
TOMOJIOTHUECKUX pSAJOB B HaciencTBeHHOW wu3MeHunBoctu H. WM. BaBuiosa), mpuHIUIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS, UCIOIB3YEMbIX B OMOJIOTHYECKUX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHne, Ha0Ir01eHue, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HEACSTEIBHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHWH, XHUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEeNIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeTorenesa, IMOpuoreHe3a, moCTIMOPHOHATILHOTO Pa3BUTHUS, PA3MHOXKECHUS,
MHAMBUAYaJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJIEHWCTBUS T'€HOB, I'eTepO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OpPTraHOMIAMH KJIETKH ¥ WX (DYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX (QYHKUIUSIMHU, MEXKIYy OpPraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
GyHKIMAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMH KIETOYHOTO LHKJIA U KU3HEHHBIX
[UKJIOB OPTraHU3MOB, J3TalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBIBIISATh OTIUYUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE MCIOIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs1 IOKa3aTeJIbCTBA POJCTBA OPIraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXIy HUCCIeAYeMbIMH OHOJIOTHYECKUMHU TpOLlecCaMM U SIBJICHHUSMH, J€1aTh BBIBOJABI U
IIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHbIE U MpPAaKTHYECKHE PabOThl, COOMI0ATh MpaBWiia IpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTATbHBIMU CPEACTBAMH,
bopMyHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh MOJTYICHHBIE PE3YIbTAThI U IEIaTh BBIBOIBI;

yYMEHHUE y4yacTBOBaTh B yueOHO-HCCIeN0oBaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeIUIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO IMPEICTABISATH
MOJIy4YEeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIIX;

YMEHHE OIIEHUBATh OJTUYECKHE acCIeKThl COBPEMEHHBIX WCCICIOBAaHUH B 00JacTh
OMoNOTMM M MeIUIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIIOJJOTBOPEHHE, HalpaBIEeHHOE
WU3MEHEeHHEe TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiei mpodeccuoHaIbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03SICTBA, MTHIIEBON
MPOMBINIJICHHOCTH, YTIyOJsITh IMO3HABATEIbHBIH WHTEPEC, HAMPABICHHBIH HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OMOJIOTMYECKOTO 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCCHOHATBHOIO U BBICIIET0 00pa30BaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTe M POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TO3HAHHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJOBEUeCTBa, a TaKKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONb30BaHUs,, U B (OPMUPOBAHMM IICHHOCTHOTO OTHOILEHHS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIAJe POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;



yMEHHUE BJIaJeTh CUCTEMOW OMOJOTMUECKUX 3HAHHM, KOTOpas BKIIIOYAET OMpPEICNCHHS U
[IOHUMaHHUE CYIIHOCTH OCHOBOIIOJAraroIluX OWOJIOTUYECKUX TEPMHUHOB M TOHATHH (BUA,
sKocucTema, Ouocdepa), Ouonorumueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CHUHTeTHYecKasi Teopus sBosouuu), ydeHus (A. H. CesepuoBa — 0 MmyTsSX M HampaBJIEHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
HKOJIOTHYECKOM MUPaMUIbl SHEPTHH), TUIOTe3bI (TUnore3a «mupa PHK» V. I'nnbepra);

yYMEHHUE BIAJeTh OCHOBHBIMH METOJAMM HAy4yHOI'O IIO3HAHHUSA, HCIOJIB3YEMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKHM AHTPOIOTCHHBIX M3MEHEHUIl B
pUPOJIE;

YMEHHUE BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BHJIOB, OMOIE€OLICHO30B, 3KOCUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIEro, ABIDKYIIETO W Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa,
JJIONATPUYECKOT0 U CUMIIATPUUECKOTO BHI000pa30BaHMsl, BIUSHUS ABWKYIIMX CHJI IBOJIOLUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeOBaHUS
HaIlpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY IMPOIECCAMU HBOJIONUH, BHKYIIUMHU
CHJIaMH aHTPOIOIeHEe3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCUCTEM U HPUCHOCOOIECHUSAMHU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTJIUYUTENIbHBIE IPU3HAKH XKUBBIX CUCTEM, IIPUCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHus, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOT'€HHBIX U3MEHEHHH B 9KOCUCTEMAX CBOECH MECTHOCTH;

YMEHHUE MCIOIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJICTBA OPTraHU3MOB PpAa3HbIX CHUCTEMaTHMUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHW3MOB W CpeIbl OOMTAaHWs, €IWHCTBA YEIOBEYECKHUX pac, HEOOXOAMMOCTH
COXpaHEHHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeJI0BEUYECTBA;

yMEHHUE peliaTbh OWOJIOTHYECKHE 3a/]a4M, BBISBIATh MPUUYUHHO-CIEJICTBEHHBIE CBSI3U
MEXIy HCCIEAYEMBIMH OWOJIOTUYECKUMHU TPOIECCAaMH W SBICHUSMH, JeNaTh BBIBOJBI W
IIPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUECKHe paboThl, cOOI0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, TPOBEPSATh HUX OKCIEPHUMEHTAIFHBIMH CPEICTBAMH,
bopmMynupys 1eNb UCcCIeI0BaHNs, aHATM3UPOBATh MOJIYUYECHHBIE PE3YIbTaThl U JIENIaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B Y4EOHO-HMCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MpPEICTaBIATH
MOJTyYCHHBIC PE3YJIbTaThl HA YICHUYECKAX KOH(EPEHIUIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YeloBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPAIICHHS TII00aThbHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp Oyaylel npodecCuOHaIbHOM JesITeIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBLCKOTO XO3SHUCTBA, MHINEBOW MPOMBINIICHHOCTH, YTIYOISTh
NIO3HABATENbHBI WHTEpPEC, HAMNpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccCuu M TMPOAOHKEHUE OHOJOTHYECKOTO0 O0Opa30oBaHUs B OpraHU3AIMAX CPEIHETO
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



PA3JIEJ 4. TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

KoaudecTBO 9acoB

Ne HaumeHnoBanue pa B H T€M NPOrpPaMMblI K I JaeKTponnbie  (HppoBLIe)

n/m pasaeo oM porp Bcero OHTPOILHBIC PaKTHiecKkue odpa3oBaTebHbIE PeCypchl

padoThI padoThI

1 Bromoris KaK Hayka 1 https://resh_.edu.ru/subiect/lesso
n/3827/main/118944/

9 JKUBbIE CHOTEMB! H X H3yHeHHE 9 https://resh_.edu.ru/subiect/lesso
n/3827/main/118944/
bu6mmorexa [IOK

3 buonorus knerku 2 0.5 https://m.edso00.ru/7f41¢c292
https://resh.edu.ru/subject/lesso

4 CrtpoeHre U PYHKIIUH KICTKU 8 2 n/3847/start/8616/https://resh.e
du.ru/subject/lesson/3840/start/

5 OOMeH BeIIECTB M MPEBpAICHUEC SHEPrUH B 9 1 1 https://resh.edu.ru/subject/lesso

KIIETKE n/3917/main/46781/

Hacnencrennast nHbopmanus 1 peanu3amnus e€ B 1 https://resh.edu.ru/subject/lesso
6 9 0.5 -

KJIETKE n/5352/main/

2 XyMuteckas opraHH3aIs KIeTKY 10 1 1 https://resh.edu.ru/subject/lesso
n/5397/start/283870/

8 JKusHeHHBIH UK KIETKH 6 1 Ejt?’[)gs'z'/;/r?ﬁ:iﬁ?u'rU/SUbIeCUIeSSO

2 bu6mmoreka [JOK
9 Ctpoenue u GyHKIIMH OpraHU3MOB 17 15 https://m.eds00.ru/7f41c292
1 https://resh.edu.ru/subject/lesso
10 Pa3mHOXkeHMe U pa3BUTHE OPraHU3MOB 8 1.5 n/5359/main/
https://resh.edu.ru/subject/lesso
I'eHeTnka — Hayka O HACIEICTBEHHOCTH U n/5386/start/
11 2 0.5 - .
M3MEHYHMBOCTH OPIaHU3MOB https://resh.edu.ru/subject/lesso
n/5386/start/301065/



https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/3847/start/8616/https:/resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3847/start/8616/https:/resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3847/start/8616/https:/resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://resh.edu.ru/subject/lesson/5352/main/
https://resh.edu.ru/subject/lesson/5352/main/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3927/main/
https://resh.edu.ru/subject/lesson/3927/main/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/5359/main/
https://resh.edu.ru/subject/lesson/5359/main/
https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

https://resh.edu.ru/subject/lesso

12 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 n/5387/start/

13 I'eneTnka yenoBeka 3 0.5 E}tg;sg/;/rssahr:[(/edu.ru/subiect/lesso

14 Cenekiusi OpraHu3MOB 4 1 Eﬁglgsé/{/r:tsahr'sdu'rU/SUbieCt/IeSSO

15 buortexHonorust u cuHTeTUYECKAsk OHUOJIOTHUS 4 Et?ﬁi?/??eﬁi?rﬁ/? 416292

16 | Pesepamoe npew . Pipsdim eds00 /71416292

17 3aKOHOMEPHOCTH HACJIEeICTBEHHOCTH 10 1 ﬁggg?lﬁ?ezziﬂﬁﬂ 416292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/3861/start/
https://resh.edu.ru/subject/lesson/3861/start/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

HaumenoBanue pa3ge;ioB U TEM

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m NporpaMMbI Bcero E;;[:TI::HLHLW E{Fﬁz::;gmecxne o0pa3oBaTe/bHbIE PeCypChl

3apoxxeHue U pa3BuTHE

1 SBOJIIOIMOHHBIX IPEJICTABICHHUI B 4 https://resh.edu.ru/subject/lesson/5393/start/
Oounosorun

2 MHuKpO3BOIIONHUS U €€ Pe3YIIbTAThI 14 1 2 https://resh.edu.ru/subject/lesson/4949/start/

3 MakpoaBoJronus 1 € pe3yJibTaThl 6 3 https://resh.edu.ru/subject/lesson/5388/start/

4 IIpoucxokaeHne W pa3BHTHE 15 2 15 https://resh.edu.ru/sub!ect/ Iesson/3874/star_t/
KU3HHU Ha 3emIie https://resh.edu.ru/subject/lesson/3885/main/

5 Hpouexoxaenme  Henoseka  — 10 1 1 https://resh.edu.ru/subject/lesson/4951/main/
AHTPOIIOI'CHE3
OKOJIOTUSI — HayKa (6]

6 BIAMMOOTHOTICHIX OPTatisMoB 1 g 0.5 https://resh.edu.ru/subject/lesson/5392/main/
HaJJOpraHu3MCHHbIX CUCTEM C
OKpY>Karolen cperon

7 OpraHu3Mmebl 1 cpejia OOUTaHHS 9 1 1.5 https://resh.edu.ru/subject/lesson/5392/main/

8 DKoJ0TUs BUAOB U NOMYJIALUN 9 1 0.5

9 JKozIorus co00MIECTS. 12 1 0.5 https://resh.edu.ru/subject/lesson/5501/main/
DKOJIOTHYECKHE CHCTEMBI

10 buocgepa a raobanbHas 6 https://resh.edu.ru/subject/lesson/5394/start/
J3KOCHUCTEMA

11 YenoBek 1 OKpy)Karolas cpena 6 https://resh.edu.ru/subject/lesson/5499/start/

12 PesepBHOe Bpems 8 1

OBIIEE KOJIMYECTBO YACOB TIIO 102 9 17

[TPOTPAMME



https://resh.edu.ru/subject/lesson/5393/start/
https://resh.edu.ru/subject/lesson/4949/start/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/main/
https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5501/main/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5499/start/

PA3JIEJ S. IIOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne KoHTpobHBI undposbIe
u/n Tema ypoka Beero p:?ﬁoTl::H ¢ IpakTuyeckue 0BPA30BATEILHbIC
padoThbI pecypeb
buonorust kak KOMIUIEKCHAasi HayKa M KaK 4acTh bubmorexa LIOK
1 COBPEMEHHOr0 0bIecTB 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bubnunoreka LIOK
2 YKuBble cuCcTEMBI M MX CBOMCTBA 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
bubnunoreka LIOK
3 YpoBHEBas OpraHu3aIus KHUBBIX CHCTEM 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
Hctopuss OTKpHITUS W  U3y4YEHHs]  KIIETKU. bubmmorexa LHOK
4 KreTousas Teopus 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Metozabl MOJIEKYISIPHOM M KJIETOYHON OHOIOTHu. bubmuoteka [IOK
[Mpaktnyeckas pabota «M3yueHue MeTOI0OB https://m.edso0.ru/863e6122
5 KJIETOYHOMN Ouonorun (xpomatorpadums, 1 0.5 https://m.edsoo.ru/863e632a
anexTpodopes, nuddepeHnraibHoe
uentpudyruponanue, [1L{P)»
bu6nmorexa LIOK
6 XHAMHWYECKUH COCTAB KIETKH 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MuHepanbHbIC BEIISCTBA KJIETKU X buGmmorexa [IOK
7 T — ’ 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
8 Opranuveckne BelIECTBA KJIETKH — OEIKH. 1 05 bubnmnoreka [JOK

JlabopaTopHas pabota «OOHapykeHHE OEIKOB C

https://m.eds00.ru/863e6122



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

IIOMOIIBIO KAYECTBCHHBIX peaKHHﬁ))

https://m.edso0.ru/863e632a

bu6nmoreka [IOK

9 CaoiicTBa, KIaccu(uKaiys 1 GyHKIUU OSIKOB https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
bu6nmorexa [IOK

10 OpraHuyeckue BEIIeCTBa KICTKA — YIJICBOIbI https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
bu6nmoreka IIOK

11 OpraHuyecKue BEIIeCcTBa KICTKH — JINITH/IbI https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

HykneunoBeie  kucnorsl. JHK u  PHK. bubnuoreka [{OK
12 JlabopaTopHas pabota «HccnenoBanue 05 https://m.edso0.ru/863e6122
HYKJICUHOBBIX KHCJOT, BBIICICHHBIX M3 KIECTOK ' https://m.edso0.ru/863e632a
pa3IMYHBIX OPraHU3MOBY
bubnuoreka [{OK

13 LI (byHK]g? o AT®. Jlpyrue https://m.eds00.ru/863e6122

nyireosuaTprocdars ( ) https://m.edso0.ru/863e632a

14 CexBennpoBanue JIHK. Mertoasl reHOMHKH, ﬁgg;?/(gée%ascli)?’ﬁ/%%m&

TDAHCKPUITTOMHUKH, TPOTCOMHKH https://m.edso0.ru/863e632a
bu6nmorexa LIOK

15 MeToabl CTPYKTYpHOI OHOJIOTHH https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
bu6nmorexa LIOK

16 Tumne! kieTok. [IpokapuoTndeckas KiaeTka https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a

Crpoenue JIYKApUOTUUYECKON KJIETKH. bubmmoreka [JOK
17 [Mpaktnueckas pabora «lM3ydeHne CBOWCTB 0.5 https://m.edso00.ru/863e6122
KJICTOYHOM MeMOpaHbI» https://m.edsoo.ru/863e632a
but6mmorexa [IOK
18 IToBepXHOCTHBIH anmapar KJIeTKH https://m.edso0.ru/863e6122

https://m.edso0.ru/863e632a



https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

OI[HOMGM6p AHHBIC OpraHoOn bl KIICTKH.

bub6nmoreka [IOK

19 [Ipaktuyeckas pabora «M3ydeHHe JIBMOKCHUS 0.5 https://m.edso0.ru/863e6122
[UTOILIa3MbI B PACTUTEIILHBIX KIIETKAX) https://m.eds00.ru/863e632a
[TonyaBTOHOMHBIE OpraHOU/Ibl KJICTKU: bubmuorexa [JOK

20 MUTOXOHAPHH, TUTacTHbl. JlabopaTtopHas pabora 05 https://m.edso0.ru/863e6122
«HccnegoBanue IUIasMoiin3a M ACINIa3MOJIn3a B ' https://m.eds00.ru/863e632a
PaCTHTENIBHBIX KICTKAX)»

bubnunorexa LIOK

21 HememOpaHHbie OpraHOUIbI KIETKH https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
bubnunoreka LIOK

22 CrpoeHue U GyHKIIUY siipa https://m.edso0.ru/863e6122

https://m.edso0.ru/863e632a
CpaBHuTENBbHAS XapaKTEPUCTHKA KJIETOK bubmmoreka [JOK

23 sykapuotr. Jlaboparopuas pabora «/3yucHue 0.5 https://m.edso0.ru/863e6122
CTPOCHHS KJIIETOK PA3JIMYHBIX OPTaHU3MOBY https://m.edsoo.ru/863e632a
ACCUMUIIAIMS U TUCCUMUJISIIIASA — JIBE CTOPOHBI bubaunorexa [IOK
MeTaboIM3Ma. Turs oOMEeHa  BEIICCTB. https://m.edso0.ru/863e6122

24 JlabopartopHas pabota «3y4yenue https://m.edsoo.ru/863e632a
KaTAIUTUYECKOW AaKTUBHOCTH (epMeHTOB (Ha
pUMepe aMIJIa3bl WK KaTala3bl)y
DepMEHTAaTUBHBIN XapaKTep peakuil KICTOYHOTO bubmuoreka [IOK

o5 MeTabonusma. Jlabopatopuas pabora «M3yuenue 05 https://m.edso0.ru/863e6122
(epMEHTAaTUBHOTO  paCHICIUICHUS]  MEPOKCHIA ' https://m.edsoo.ru/863e632a
BOJIOPOJIa B PACTUTEIBHBIX M KHBOTHBIX KIETKAX)»

bubmmoteka IIOK

26 benku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
but6mmorexa [IOK

27 ABTOTpO(HBIN THIT 0OMEHa BEIeCTB https://m.edso0.ru/863e6122

https://m.edso0.ru/863e632a

28 doToCUHTE3 bubmmorexa HOK

https://m.eds00.ru/863e6122
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https://m.eds00.ru/863e632a

XemocuHntes. JlabopaTopHas pabora «CpaBHEHHE

bu6nmoreka [IOK

29 MPOIIEeCCOB (POTOCHHTE3a U XEMOCHUHTE3a» 0.5 https://m.eds00.1u/8636122
pont https://m.edsoo0.ru/863e632a
AHa’poOHBIE OpraHu3Mbl. Bwuapl  OpoXeHUs. bubmuorexa [{OK
30 JlabopaTtopnass pabora «CpaBHEHHE IPOIECCOB https://m.edso0.ru/863e6122
OpOKCHHMSI U JIBIXaHHUS» https://m.eds00.ru/863e632a
AspoOHbBIE OpraHu3Mbl. JTalbl SHEPTETUUECKOTO bubmorexa LIOK
31 oBMeHa ' https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
OHeprus MeMOpaHHOTO TIpaJueHTa MPOTOHOB bubmorexa HOK
32 Cunre3z AT®: padora npoToHHO AT®-cuHTa3BI . https://m.eds00.1u/863e6122
' https://m.edsoo.ru/863e632a
bubnunoreka LIOK
33 Peakiiuu MaTpUYHOIO CHHTE3a https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
bubnunoreka LIOK
34 Tpanckpumnmst — matpuunsiid cuaTe3 PHK https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bubmmoteka IIOK
35 Tpancnsus u e€ STarnbl https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
KoaupoBanue amuHokucnor. Ponp pubocom B bubmorexa LIOK
36 SHoCHITee Gerka ' https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bubmmoteka IIOK
37 Opranu3anus reHoMa y IpOKapuoT U DYKapuoT https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MonekynsipHble MEXaHU3MbI SKCIIPECCHH T€HOB Y bubmorexa [IOK
38 https://m.edso0.ru/863e6122
dykaprot https://m.edsoo.ru/863e632a
39 Bupycsl — BHeKkJeTOUHble ()OPMBI KU3HM U 0.5 bubmuoteka [IOK
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obnuratHeie mnapasuthl. [IpakTHueckas paboTa
«Co31aHne MOJIeNId BUpyCa

BupycHble 3a0osieBaHMsS YEIOBEKa, >KUBOTHBIX,

https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

bubnunoreka LIOK

40 . https://m.edso0.ru/863e6122
pactetin https://m.edsoo.ru/863e632a
bubnunorexa LIOK
41 HaHoTrexHoNOTHH B OMOJIOTUA U METULIUHE https://m.eds00.ru/863e6122
https://m.edsoo0.ru/863e632a
bubnunoreka LIOK
42 YKU3HEHHBIN IHUKIT KIETKU https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
bubnunoreka LIOK
43 Marpuunsrii cuare3 JTHK https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
44 Xpomocomel. JlabopatopHasi pabora «l3ydenue 05 ﬁ;:g;?/(gée%ascﬁ)?’ﬁ/%%mﬂ
XPOMOCOM Ha TOTOBBIX MUKPOIIpENapaTax» hitps://m.edsoo.ru/863e632a
bubnmorexa LIOK
45 Jlenenue KIETKH — MHTO3 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Tunsl  kimerok. KapuokuHE3 W IUTOKHUHES. bubmuoreka [IOK
46 JlabopaTtopuass pabora «HaOmromeHune mMuTo3a B 05 https://m.edso0.ru/863e6122
KJIETKaX KOHYMKA KOpemika Jiyka (Ha TOTOBBIX ' https://m.edsoo.ru/863e632a
MUKpOIpenaparax)»
bubmmoteka IIOK
47 Perynsnus >KM3HEHHOTO KA KJIETOK https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
but6mmorekxa [IOK
48 Opranusm Kak eInHOe 11eJ0e https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
49 Txanu  pacrenmit.  JlaGoparopnas  pabota 05 bubmuoteka [IOK

«M3ydeHne TKaHeH PACTEHUI

https://m.eds00.ru/863e6122
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https://m.edso0.ru/863e632a

Tkanu XUBOTHBIX M uenoBeka. JlabGoparophas

bu6nmoreka [IOK

50 aGora «V3VIeHIe TKANH SKUBOTHLL 0.5 https://m.eds00.ru/863e6122
P v https://m.edso0.ru/863e632a
Opranpl. Cuctemsl opra”oB. JlaGoparopHas bubmuorexa [{OK

51 pabora  «M3ydueHue  OpraHoB  I[BETKOBOI'O 0.5 https://m.edso00.ru/863e6122
pacTeHus» https://m.edsoo.ru/863e632a

bu6nmoreka IIOK

52 Omnopa Tesia OpraHu3MoB https://m.edso0.ru/863e6122

https://m.edso0.ru/863e632a
bubnuoreka [{OK

53 JIBYOKEHHE OPraHU3MOB https://m.edso0.ru/863e6122

https://m.edso0.ru/863e632a
bubnunoreka LIOK

54 ITuTanue OpraHu3MoOB https://m.edso00.ru/863e6122

https://m.edso0.ru/863e632a

[Tutanue MTO3BOHOYHBIX KUBOTHBIX bubmmorexa HOK
5 [TummeBapuTenbHas cucTeMa 4eIoBeKa . hitps://m.eds00.r/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK

56 JIpIXaHue OpraHu3MOB https://m.eds00.ru/863e6122

https://m.edso0.ru/863e632a
bubmmoreka IIOK

57 JIpIxaHKe MO3BOHOYHBIX JKHBOTHBIX U UeIOBEKa https://m.edso00.ru/863e6122

https://m.edso0.ru/863e632a
bubmmoteka IIOK

58 TpaHcnopT BemecTB y OpraHu3MoB https://m.eds00.ru/863e6122

https://m.edso0.ru/863e632a
KpoBeHocHas cuctema mo3BOHOYHBIX KUBOTHBIX U bubmorexa HOK

59 qeroBeKa https://m.eds00.ru/863e6122

https://m.edso0.ru/863e632a

60 Briaenenue y opranu3mosB bubmuoteka [IOK
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https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK

61 3ammra y Opranu3MoB https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
bubnunorexa LIOK

62 HMMMmyHHast cucTeMa JeioBeKa https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
bubnunoreka LIOK

63 Pa3apaxuMOCTh U peryisiius y OpraHu3MOB https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a

['yMopasibHast perysiiiis U SHIOKPHHHAS CHCTEMa EH6H_HOTeKa HOK

64 BOTHLLX 1 eNOBeKa https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
bubnuoreka [{OK

65 ®dopMbI pa3MHOKEHHUST OPTaHU3MOB https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
bubnmorexa LIOK

66 [TomoBoe pa3MHOXKECHHE https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
bu6nmorexa LIOK

67 Meiios https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

I'ameTorenes. OOpa3oBaHKHE U Pa3BUTHE MOJIOBBIX bu6muoteka [JOK

68 kietok. Jlabopatopuas pabora  «M3ydeHue 05 https://m.edso00.ru/863e6122
CTPOSHHMS  TOJOBBIX  KIETOK Ha  TOTOBBIX ' https://m.edsoo.ru/863e632a
MUKpPOITpenaparax»
WupuBuayanbHOE pa3BUTHE OPraHU3MOB — BH6H_HOTeKa [OK

69 OHTOrCHes https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

70 3akyazika OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX bu6muoteka [JOK

JINCTKOB

https://m.edso0.ru/863e6122
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https://m.edso0.ru/863e632a

Poct u pasButne xuBoTHBIX. JlaGoparopHas

bu6nmoreka [IOK

71 pabota  «BbIsIBIICHHE  TPU3HAKOB  CXOJCTBA 0.5 https://m.edso00.ru/863e6122
3apOJIBIIIEH TO3BOHOYHBIX JKUBOTHBIX https://m.edso0.ru/863e632a
Pazmuoxxenue u pa3BUTHE pacTeHui. bubmuorexa [{OK

72 Jlabopatopuass pabora «CTpoeHHE OpraHoB 0.5 https://m.edso00.ru/863e6122
Pa3sMHOXEHHUS BBICIIIMX PACTEHUI https://m.edsoo.ru/863e632a
HcTopust cTaHOBIICHHSI M PAa3BUTUS TEHETUKH Kak bubmorexa LIOK

73 HAVIH https://m.eds00.ru/863e6122

K https://m.edso0.ru/863e632a
OCHOBHbIC TOHSTHS W CHMBOJIBI T'€HCTHUKH. bubnunorexa [IOK

74 Jlabopatopuass pabora «JIlpo3oduiaa Kak 0OBEKT 0.5 https://m.edso0.ru/863e6122
TEHETUYECKUX UCCIIEIOBAHUI https://m.edso0.ru/863e632a
3aKOHOMEPHOCTH  HACJICJAOBAHHUS  MPU3HAKOB. bubmmoreka [JOK

75 Monorubpuanoe ckpemuBanue. IIpakThdeckas 05 https://m.edso00.ru/863e6122
pabota "M3yueHre pe3ybTaTOB MOHOTHOPHIHOTO ' https://m.edsoo.ru/863e632a
CKpEeIIMBaHUs y 1po30(uisr"

[{uTonoruyeckue  OCHOBBI ~ MOHOTHOPHIHOTO bubmorexa HOK

76 https://m.eds00.ru/863e6122
CKpeIIBAtiA https://m.edso0.ru/863e632a
AnHanusupyromniee  CKpeIlnBaHUE Henonxoe bubmorexa [IOK

77 ' https://m.eds00.ru/863e6122
AOMHIRHMPOBAHHE https://m.edso0.ru/863e632a
JurnbpunHoe  ckpemuBaHue.  [IpakTuueckas bubmuoreka [IOK

78 pabota «M3yueHue pe3yiabTaTOB JUTHOPHIHOTO 0.5 https://m.edso00.ru/863e6122
CKpEIIMBAHUS Y IPO30(PHIBI» https://m.edsoo.ru/863e632a
[{uTonornueckue OCHOBBI JUTHOPUHOTO bubmorexa [IOK

79 F————— https://m.eds00.ru/863e6122

P https://m.edso0.ru/863e632a
but6mmorexa [IOK

80 CuernyieHHOE HacleOBaHUE TPU3HAKOB https://m.edsoo.ru/863e6122

https://m.edso0.ru/863e632a
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bub6nmoreka [IOK

81 XpOoMOCOMHasI TEOPHSI HACJICACTBEHHOCTH https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bu6nmorexa [IOK

82 I'eneruka mona https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bu6nmorexa [IOK

83 I'eHOTHI KaK I[EJIOCTHAs CHCTEMA https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

['eHeTnuecknii KOHTpPOJb pa3BUTHS PACTCHUI bubmorexa LIOK

84 KHBOTHLLX 1 1eI0BeKA ’ https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bubnuoreka [IOK

85 W3MeH4YnBOCTD MTPU3HAKOB. BUIbI N3MEHYMBOCTH https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bubnunoreka LIOK

86 MoaudukanoHHass H3MEHYUBOCTD https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a

BaprnanvoHHBIM psin WM BapUalMOHHAs KpUBAs. bubmmnoreka HOK

JlaboparopHas pabora «HccnenoBanue https://m.edso0.ru/863e6122
87 3aKOHOMEPHOCTEH MOTU(PHUKAITMOHHON 0.5 https://m.eds00.ru/863e632a

n3MeHYuBOCTH. [locTpoeHre BapuaIllmoOHHOTO psia

Y BApUALIMOHHON KPUBOI

I'eHoTHIIMYECcKass U3MeHUYNBOCTh. KomMOMHaTHBHAS bubmorexa LIOK

88 AMEHAIEOCTE ' https://m.edso0.ru/863e6122

https://m.edsoo.ru/863e632a
MytanmonHass  U3MEHYMBOCTh.  [IpakTHueckas bu6muoreka [JOK
89 pabora «Mytauuu y apo3oduiasl (Ha TOTOBBIX 0.5 https://m.edso0.ru/863e6122
MHKpOIIpEnapaTax )» https://m.edsoo.ru/863e632a
3aKOHOMEPHOCTH  MYTAllMOHHOTO  TpoIiecca bubmmorexa HOK
90 ’ https://m.edsoo.ru/863e6122

OIHUTreHeTHKA U DIIMTEHOMHUKA

https://m.eds00.ru/863e632a
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I'enetuka uyenoBeka. IlpakTuueckas pabota

bub6nmoreka [IOK

91 . 0.5 https://m.edso00.ru/863e6122
«CocraBieHUe U aHAIH3 POJAOCIOBHOI https-//m.edso0.ru/863e632a
bu6nmorexa [IOK
92 MeToabl MEAULIMHCKON T€HETUKH https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
3HaueHue MEOUIIMHCKOUN T€HETHUKU B bu6nmorexa [IOK
93 NPEIOTBPAIICHUA W JICYCHUH TICHETHYCCKUX https://m.edso0.ru/863e6122
3a00J1€BaHUI YeJIOBEKA https://m.edsoo.ru/863e632a
OcHoBHBIE MOHATHS cenekiuu. JlabopaTopHas bubnuorexa [JOK
94 pabota «/3yueHre COPTOB KYJIbTYPHBIX PACTCHUM 0.5 https://m.edso0.ru/863e6122
U TIOPOJ JOMAIIHUX KUBOTHBIX) https://m.eds00.ru/863e632a
MeTtonel ceneKnuoHHOW paboThl. JlabopaTopHas bubmorexa [IOK
95 pabota «3y4yeHre MeTo/10B CeJ'IeI.(I_II/II/I pacTeHuin 0.5 Eggzzmggzggmgggzgégz
. bubnnorexa [JOK
9% JIOCTHOKEHHSI CEJICKI[MM PAcTeHUH H KHBOTHBIX. https://m.edsoo.ru/863e6122
[IpakTnueckas padota «[IpuBHUBKa pacTeHHI» https://m.eds00.ru/863e632a
CoxpaHeHue, HW3y4Ye€HHE ©  HCIOJb30BAHUE bubmmorexa LTOK
97 FeHeTI/I‘leCKI/;X pecypeos https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
buorexHomoruss kak ~ Hayka W OTpacib bubmmnoreka HOK
98 npousBozcTBa. [Ipaktuueckas pabora «3yuenne 0.5 https://m.edso0.ru/863e6122
00BEKTOB OMOTEXHOJIOTHH https://m.edso0.ru/863e632a
OcCHOBHEIE HarpaBJICHUS CUHTETUYECKOM bubmmorexa LTOK
99 AN https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
but6mmorekxa [IOK
100 XpoMOCOMHasi U TeHHAsE MH)KEHEepHUs https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
101 MenuimacKkre OUOTEXHOIOT I Bubmorexa OK

https://m.eds00.ru/863e6122
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https://m.edso0.ru/863e632a

102

PesepBubiii  ypok. IloBTOpenue,
cucTeMaTu3auus 3HaHUN

000011IeHNE,

bu6nmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5



https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Ne
n/n

11 KJIACC

Tema ypoka

OpomonuronHas teopus Y. Jlapsuna

JBrokyiue cuiibl 3BOroMU BUAOB 110 Y. /lapBuny

JBroKyiue cuiibl 3BOIOLMU BUAOB 110 Y. /lapBuny

cDOpMI/IpOBaHI/Ie CHUHTETHYECKOMH TCOPHHU 3BOJIIOLIUN

Bcero

KoauuecTBO 4acoB

KoHTpoJbHbIe
padoThI

IpakTuyeckue
padoThbI

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubnunoreka LIOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

bubnunoreka LIOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

bubnunoreka LIOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

bu6mmoteka IIOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

OTalbl 9BOJJIIOIUOHHOT'O ITponecca:
MHKPOIBOJJIIOLUA.

bu6nmorexa LIOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

OTallbl BOIIOLHOHHOTO npornecca:
MaKpO3BOJIIOIUA.

bubnmorexa LIOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

HOHYJ'I}II_II/ISI — JJICMCHTapHas CANHUILA 3BOJIFOITUN

bubnunorexa LIOK
https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

DneMeHTapHbIe GaKTOPHI IBOTIOIUU

bubnunorexa LIOK
https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

DneMeHTapHbIe GaKTOPHI IBOTIOLHUU

bubnunorexa LIOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

DnemMeHTapHbIC (HaKTOPHI IBOJIOIUN

https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK

10 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

EcrecTBeHHbIi 0TOOp — HanpaBisAOmuil pakTop Bu6muotexa [JOK
11 SBOJIOLAA https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

EcrecTBeHHBII 0TOOp — HanpaBiIAOMuil pakTop Bbu6mmoreka [JOK
12 SBOJIIOLUA https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTar Bbu6motreka [JOK
13 MHUKPOIBOJIOIUH 0,5 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTar bubnnorexa [JOK
14 MHUKPOIBOJIOIUH 0,5 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a

Bupn, ero kpurepun bubmuoteka [IOK
15 0,5 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a

Bupn, ero crpykrypa bubmuoreka [IOK
16 0,5 https://m.eds00.ru/863e6122
https://m.edsoo0.ru/863e632a

BunooOpa3oBanue kak pe3yapTar bubmuoreka [IOK
17 MHUKPOIBOJIIOIHH. https://m.edso00.ru/863e6122
https://m.edsoo0.ru/863e632a

CBs13p MUKPOIBOJIIOLMH U SIIUAEMHUOJIOT MU bubmuoreka [IOK
18 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

Makpossontouus. I[laneoHToIOrMYecKre METOIbI bubmmorexa LJOK
19 ’ https://m.edso0.ru/863e6122

HU3YUCHUS 5BOJIFOITUU

https://m.edso0.ru/863e632a
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

20

buoreorpaduyeckue METOIbI U3YUICHUS IBOJIIOIIHH

bub6nmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

21

OMOpPHUOIOrHYECKHUEe U CPAaBHUTEIHHO-
Mopdooruueckre MeTo Ikl U3y4eHHS IBOTIOIUU

bu6nmorexa [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

22

DOMOpPHUOIOrHYeCKHUEe U CPaBHUTEIBHO-
Mopdoorudeckre MeTo Ikl U3y4eHHS IBOTIOIUU

bu6nmorexa [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

23

OO61Ke 3aKOHOMEPHOCTH BOJIIOIHH

bubnuoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

24

OO61mue 3aKOHOMEPHOCTH BOJIIOIUH

bubnuoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

25

26

27

28

29

30

I'unoTe3nl BO3HUKHOBEHUS KHU3HU Ha 3eMIie

I'unoTe3nl BOBHUKHOBEHUS KU3HU Ha 3eMIie

OCHOBHBIE 3TAITBI HGOpFaHI/I‘-Ie()KOf/i 9BOJJIIOIIMH

OCHOBHBIE 3TAITBI HGOpFaHI/I‘-Ie()KOf/i 9BOJJIIOIIMH

I/ICTOpI/IH 3emim u MCTOIbI €€ NU3YUYCHU A

HauanbHble Tamsl oprT: AHUYECKOI SBOIIOLNHI

0,5

0,5

0,5

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
but6mmorekxa [IOK
https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
bu6nunorexa LIOK
https://m.edso0.ru/863e6122
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https://m.edsoo.ru/863e6122

https://m.edso0.ru/863e632a

31

OBoIOLUS DYKapUOT

bu6nmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

32

OCHOBHBIC 3TAIIBI 9BOJJIIOLIUU PACTUTCIIBHOTO MUPA

0,5

bu6nmorexa [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

33

OCHOBHBIE 3TaIbl 9BOJIIOIIMH JKUBOTHOI'O MHpPa

0,5

bu6nmoreka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

34

OCHOBHBIE 3TaIbI 9BOJIIOIIMH KUBOTHOI'O MHpPa

0,5

bubnuoreka [{OK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

35

36

37

38

39

40

PasBurue xu3Hu Ha 3emiie

PasBurue xu3Hu Ha 3emiie

PazBurue xu3Hu Ha 3eMite

CoBpemeHHas cucTemMa OpraHu4eckoro Mupa

CoBpemeHHas cucTemMa OpraHu4eckoro Mupa

AHTpONOJIOTHS — HAyKa O YEIOBEKE

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoreka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a

bubnmnorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

41

PazButune Hpe)lCTaBJ'IeHI/Iﬁ 0 NOPOHUCXOKIACHUU

bubnunorexa LIOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

42

43

44

45

46

YECJI0BCKa

MecTto 4yeaoBeKa B CHCTEME OpTraHU4Y€CKOIro Mupa

JBmokymiue cuibl (pakToOphbl) aHTPOMIOTeHE3a

JBmokyniue cuibl (pakToOphbl) aHTPOIOTeHEe3a

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

OCHOBHBIE CTaJlu1 aHTPOIIOI'CHE3a

https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnuoreka [{OK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

47

OBOJIIOIHS COBpPEMCHHOT'O YCJIOBCKA

bubnmorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

48

YenoBeueckue pachl.

0,5

bu6nmorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

49

MC)K,Z[I/ICI_II/IHHI/IHapHBIC METOJbI aHTPOITIOJIOTUN

0,5

bu6nmorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

50

VYpok 0600111€HUS ¥ TOBTOPEHUS

bubnunorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

51

Ypok 00001IeHHS ¥ TIOBTOPEHUS

but6mmorexa [IOK
https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
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https://m.edsoo.ru/863e632a

52

Ypok 00001IeHHS 1 KOHTPOJISI

bub6nmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

53

3apo>1<z[eHI/Ie " pa3BUTHE SKOJIOI'MU

bu6nmorexa [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

54

MGTOI[H OKOJIOTHH.

0,5

bu6nmorexa [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

55

3HayeHNEe KOJIOTHYSCKUX 3HAHUN JJIs1 YEJIO0BCKA

0,5

bubnuoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

56

Dkonorudeckue HpakTopbl

bubnuoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

57

58

59

60

61

62

Abunornyeckue GakTopbl. CBET KaK IKOJIOTUICCKUIT
bhakTop

AlOuotnueckue dakrtopel. Temmeparypa  Kak
IKOJIOTHUECKU (haKkTop

Abuotnyeckue pakropbl. BiaxxHOCTh Kak
9KOJIOTUYECKUH (paKTop
Cpensl 06uTaHUSI OPraHU3MOB

buonornueckue puTMsl

XKuznennsie GopMbl OpraHu3MOB

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
but6mmorekxa [IOK
https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a

bu6nunorexa LIOK
https://m.eds00.ru/863e6122
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https://m.edso0.ru/863e632a

63

buotnueckue GaxTopsl

bu6nmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

64

buotnueckue GaxTopsl

bu6nmorexa [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

65

DKOJIOTHYECKHE XapaKTCPUCTUKHU MMOIIYJIAINA

bu6nmoreka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

66

DKOJIOTHYECKHE XaPAKTCPUCTUKU MMOITYJIIIUN

bubnuoreka [{OK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

67

68

69

70

71

72

DKOJIOTMYECKHE XapaKTEPUCTUKHU MOMYJIALUN

DKoJoru4eckasi CTpyKkTypa nomyJssium.

DKoJoru4eckasi CTpyKTypa MomyJssium.

JInHaMyKa NOIYJISIUU U €€ PeryJIsaius

DKoJIornyecKas HUIlIa BUIa

OKoJIoruuecKas HUIIa BHUaa

0,5

0,5

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoreka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a

bubnmnorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

73

OKOJIOrIYeCcKas HUIIIA BHUaa

bubnunorexa LIOK
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74

75

76

77

78

Coo0111eCTBO OPraHU3MOB — OHOIIEHO3

DKocucrema

DKkocucrema

DKOJIOTHYECKUE TUPAMUIBI

DKOJIOTHYECKHE IMUpaMHu bl

https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnuoreka [{OK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

79

HN3menenus COO6H.ICCTB — CyKIeCcCuunu

bubnmorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

80

HpI/IpO,[[HBIe OKOCHUCTEMbI

bu6nmorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

81

HpI/IpO,[[HBIe OKOCHUCTEMbI

bu6nmorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

82

AHTpOHOFCHHLIC 9KOCHCTCMbI (anOBKOCI/ICTCMLI)

bubnunorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

83

Ypb603KOCHCTEMBL.

0,5

but6mmorexa [IOK
https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
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84

DKOMOHUTOPHUHT

0,5

bub6nmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

85

DKOMOHUTOPUHT

0,5

bu6nmorexa [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

86

buocdepa. Ctpykrypa duochepst

bu6nmorexa [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

87

buocdepa. CoctaB 6uochepst

bubnuoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

88

3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOChHEpHI.

bubnuoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

89

90

91

92

93

94

Kpyrosoports! Bemiects

3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YcToluuBocTh Ouochepsl.

BozaeiicTBue yenoseka Ha 6uochepy

Bo3zaeiictBue yenoseka Ha 6uochepy

AHTpPOIIOT€HHOE BO3/IEHICTBUE HA PACTUTEIbHBIN U
YKUBOTHBII MUD.

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
but6mmorekxa [IOK
https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a

bu6nunorexa LIOK
https://m.eds00.ru/863e6122
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https://m.edso0.ru/863e632a

95

OxpaHna npupos

bu6nmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

96

PanmonaisHOE IPUPOAONIOIB30BAHNE U
YCTOMYMBOE Pa3BUTHUE

bu6nmorexa [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

97

Ypok 000011IeHHS ¥ TIOBTOPEHUS

bu6nmoreka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

98

HroroBas koHTpoNbHAs paboTa

bubnuoreka [{OK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

99

100

101

102

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

3aKII0UUTEIbHBIN YPOK

PesepBHOE Bpems

PesepBHOE Bpems

PesepBHOe Bpems

102

17

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoteka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
bubmmoreka IIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a



https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

PA3JIEJI 6. YYEBHO-METOJNYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

6.1. OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI U1 YYALIUXCA

* buonorus. buonornyeckue cucremsl U mpomnecchl, 10 kimacce: y4ue6. /s oOmeoOpa3oBar.
yupexaenui (mpopunbhelii ypoens)/ A.B. Tepemos, P.A. IlerpocoBa — M.: MHeM0O31Ha;
* buonorusa. buonornyeckue cuctemsl u mporecchl, 11 kmacc: y4ue6. s o0meoOpa3oBar.
yupexaenui (mpopunbneiii ypoens)/ A.B. Tepemos, P.A. IlerpocoBa — M.: MHemo3HHa.

6.2. METOAUYECKHUE MATEPHUAJIbI J1JIsA YUUTEJIA
https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

6.3. HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET
1. Hudposas nadoparopusi: Mukpockor 1upposoii microlife, uarepakrusHoe nocodue
«x3amen-Menuay: Harnsanas 6uonorus. Pactenns. puobl. bakrepun; Xumus KiIeTk.
BemecTBa, KJIIETKM U TKaHU pacTeHUi; BBeneHue B 3K0JI0ruI0; DBOIIOLIMOHHOE YUYCHHUE;
KOMILJIEKT JiabopaTopHoro obopynoBanusi Cornelsen, KOMILIEKT JeMOHCTPAIIMOHHOTO
obopynoBanus Polytech.
2. ludpoBble KOMIOHEHTHI YU€OHO-METOIUYECKUM KOMIUIEKCAM [0 OCHOBHBIM pa3jieiiamM
Kypca OMoJIoruu.
3. Komnekuus nudpoBsIx 00pa3oBaTEbHBIX PECYPCOB 10 KypCy OHOJIOTHH.
4. O611eno1b30BaTENbCKUE HUPPOBBIE HHCTPYMEHTHI yU€OHOM NesATEIbHOCTH.
5. Cneunanu3upoBaHHble HU(POBbIE HHCTPYMEHTHI YU€OHOU NEATEIbHOCTH.
HuTepHeT-pecypcesl:
* http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. TTon6opka uHTEpHET-MaTEPUATIOB
JUIs yduTesaed OGMOIOTHH 1O pa3HbIM OMOJIOIMYECKUM JUCLUIUIMHAM.
* http://school-collection.edu.ru Enunas xomekiwst iudpoBbix 00pa3oBaTeIbHBIX
peCypCoB.
* ®[IUOP
« https://bio-vpr.sdamgia.ru/

PA3JIEJI 7. HEPEUEHB (KOAU®UKATOP) IPOBEPSIEMbBIX TPEBGOBAHUN K
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUSA U DJIEMEHTOB
COJAEPKAHUA 110 BUOJIOT'NA

[IpoBepsiempie Ha EI'D mo Ouosorun TpeOoBaHHS K pe3yibTaTaM OCBOECHHS OCHOBHOM
o0pa3zoBaTeNbHON IPOTrpaMMBbI CpeHero o01ero 00pa3oBaHus

Kon nposepsiemoro IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM

pe3yabTara o0pa3oBaTe/IbHOI NPOrpaMMBbI CPeIHero 001ero
o0pa3oBaHusi
1 CdopMHpOBaHHOCTH 3HAHUHN O MECTE M POJU OMOJIOTUH B CUCTEME

€CTeCTBEHHbIX ~ HayK, B  (OPMHPOBAaHHH  COBPEMEHHOIl
€CTECTBEHHOHAyYHOW KapTHHbBl MHpa, B IMO3HAHUH 3aKOHOB
IIPUPOJBI ¥ PELIEHUH KU3HEHHO BAXKHBIX COLMAIIBHO-3TUYECKUX,
HKOHOMHMUECKHUX, IKOJOTMUECKUX IIPOOIIEM YEIOBEUECTBA, a TAKKE
B PELIEHUU BOIPOCOB PALMOHAIBHOIO NPUPOJOINOJIB30BAHUS, B




(bopMHpPOBaHNHU IIEHHOCTHOTO OTHOIICHUS K MPUPOJE, OOIIECTBY,
YeJIOBeKY; O BKJIQJE POCCHUICKMX M 3apyOCKHBIX YYEHBIX —
OMOJIOrOB B pa3BUTHE OMOJIOTHH

Bnanenue cuctemoil 3HaHHMN 00 OCHOBHBIX METOJIaX HAYYHOIO
MO3HAHUS, WCIONB3YEMBIX B OHOJOTHYECKHX HCCIICIOBAHMIIX
JKUBBIX OOBEKTOB U OKOCHUCTeM (ONHCaHHe, HW3MEpEeHHe,
MpoBeJicHUE HAOIO/IEHUH); CIOoCcOO0aMU BBISBICHUS WU OIEHKU
AQHTPOIIOTEHHBIX HU3MEHEHUH B MpuUpoAe. YMEHHE BbIABUIAThH
TUTIOTE3bI, MPOBEPATh HUX HKCIEPUMEHTAIBLHBIMU CpEJICTBAMU,
bopMynupys Ledb HCCIEAOBaHUSA, aHAIW3UPOBATh MOJTYYCHHbIE
pe3ynbTaThl U AeNIaTh BHIBOJBI. BbIABIEHNE 3aBUCUMOCTH MEXKIY
UCCIIETyeMbIMH  BEIMYMHAMHU,  OOBSICHEHHWE  IOJYYEHHBIX
pe3ynbTaToB U (OPMYITUPOBAHHUE BBIBOJOB C HCIIOIH30BAHHEM
HaY4YHBIX MOHSTUNA, TCOPUN U 3aKOHOB

YMeHue BIaAeTh CUCTEMON OHMOJOTMYECKMX 3HAHUM, KOTOopas
BKJIIOUAET: OCHOBOIOJNAraroue OWOJIOTUYECKUE TEPMUHBI U
HNOHATHUSL (KU3Hb, KJETKa, TKaHb, OpraH, OpraHu3M, BUJ,
MOMYJSIKSL, SKOCHCTeMa, OuoneHo3, Ouocdepa; merabomusM,
rOMEOCTa3, KJIETOYHbIH HMMMYHHUTET, OHMOCHHTE3  OeJKa,
OMONOIUMEDHI, JUCKPETHOCTb, caMOperyJsius,
CaMOBOCIIPDOU3BECHNUE,  HACJIEJICTBEHHOCTb,  HW3MEHUYUBOCTbD,
HHEPro3aBUCUMOCTb, POCT U Pa3BHUTHE); OUOJIOTMUYECKUE TEOPUHU:
kierouHass teopusa T. IlIBamna, M. Ilneiinena, P. Bupxosa;
KJIIOHAJbHO-CENEKTUBHOrO ~ uMMyHuTeta II.  DOpmux, W.HN.
MeuHuKOBa, XpOMOCOMHasi Teopusi HacieAcTBeHHocTu T.
Moprana, 3akoH  3apogeimieBoro  cxoacrsa K.  bapa,
sBOMIOLIMOHHAs Teopus Y. JlapBuHA, CHUHTETHYECKas TEOPHs
3BOJIIOLMHK, Teopus aHTponoreHe3a Y. JlapeunHa; Teopus
ouoreorieHo3a B.H. Cykauesa; yuenne H.M. BaBunoBa o nientpax
MHOTr000pa3us ¥ MPOUCXOXKICHHUS KYJIbTYPHBIX PaCTEHHH, yueHue
A.H. CeepiioBa 0 MyTX U HamlpaBlIEHUSX HBOJIOLUHU, YUECHHE
B.1. Bepnagckoro — o Ouocdepe); 3akoHbI (€AMHOOOpa3us
MIOTOMKOB  [€PBOr0  TOKOJEHMS, paCIICIJICHUs] MPU3HAKOB,
HE3aBHCHMOIO  HacienoBaHuss  npusHakoB I Mennens;
CLEIUIEHHOTO HacJIeJOBaHUs MPU3HAKOB U HAPYIIEHUS CLETICHUS
reHoB T. MopraHa; roMojgoru4eckux psAI0B B HacCJIECICTBEHHOU
m3MenunBoctd H.M. BaBuioBa; reHeTnueckoro paBHoBecus JIxk.
Xapau u B. BaitnOepra; 3apoaeimeBoro cxonctBa K. bapa;
Oouorenernyeckuil 3akoH J. ['ekkens, @. Mrosiepa); NPUHIMUIIBI
(YUCTOTHI raMeT, KOMIUIEMEHTapHOCTH); IpaBuwia (MuHumyma lO.
JInbuxa, »SKOJOrMYECKOM NHpaMUIbl 4YHCeN, Ouomacchl H
SHEprum); runoresbl (koauepBatHoil A.M. Onapuna, nepBUYHOTO
oyneona JIx. Xompaeitna, mukpochep C. Doxkca, pudozuma T.
Yek)

YMmenune peuiaTth IMOUCKOBBIC OMOJIOrYECKHE 3aJa4u, BbIABIIATH
IMPUIUHHO-CIICACTBCHHBIC CBA3HU MCKOY HCcCiIcayeMbIMHA
OMOJIOTrHYECKUMU O6’B€KTaMI/I, nmponeccaMu U SABJIICHUAMM, OC€JIaTh
BBIBOJbI U IMPOTHO3bI HA OCHOBAHWU TIOJYUCHHBIX PE3YJIbTATOB;
COCTABJIATE I'CHOTHIIMYCCKUC CXEMBI CKPCHIWMBAHUA JISA Pa3HBIX
THUIIOB HACJICAOBAHUA TPU3HAKOB Y OpPTraHU3MOB, COCTAaBJIATH




CXCMBI TMCPCHOCA BCUICCTB MU OSHCPrUU B ISKOCUCTEMAX (LIGHI/I
NUTaHWsA, ITMIICBBIC CeTI/I)

YMeHue ycTaHaBJIMBAaTh B3aMMOCBSA3M MEXJAY CTPOCHUEM H
GYHKIUSMU: OpPraHOMJIOB, KJIETOK Pa3HBbIX TKaHEW, OpraHamMu
CHUCTEMaMU OPTraHOB y PACTEHUM, KUBOTHBIX U YEJIOBEKA; MEXKY
TamaMu OOMEHa BEIIeCTB; JTalaMu KJIETOYHOro IUKIa U
JKU3HECHHBIX IIUKJIOB OPTaHMW3MOB; JTalaMd 3SMOPHUOHAIBLHOTO
pa3BUTHSA; TEHOTUIIOM U (PEeHOTUNOM, (peHOTHNOM U (hakTOpamu
cpeapl OOMTaHUSs; MPOLIECCAMU BOJIOIHH; JIBIKYIIUMH CHIAMHU
AQHTPOIIOTEHE3a; KOMIIOHEHTaMU Pa3jMYHBIX HOKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHH3MOB

YMeHue BBIACTATh CYNICCTBEHHBIC MPU3HAKU: CTPOCHHS BUPYCOB,
KIETOK  TPOKAPUOT U  OYKApUOT;  OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX ~ OpPraHU3MOB,  BHJOB,  OHOICOLIEHO30B,
IKOCUCTeM W OHMOC(EepBhl; CTPOCHHUS OPraHOB M CHUCTEM OPTraHOB
pacTeHHii, )KUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HECITEIIBHOCTH,
MPOTEKAIOIINX B OPraHU3MaX PACTCHUH, KUBOTHBIX M YCIIOBEKA;
OMOJIOTUYECKUX MPOIECCOB: OOMEHa BeHIeCTB (MeTaboJIU3M),
uHpOpMallMi W TPEBpAICHUS  DHEPrUH,  OPOKCHHSI,
aBTOTPOGHOTrO U reTepoTpO(HHOro TUIIOB MUTAHUS, POTOCUHTE3A U
XeMOCHHTE3a, MHUTO3a, Mei03a, TaMeToreHes3a, »MOpHOreHesa,
OCTAMOPHOHAIILHOTO pa3BUTHSA, Pa3MHOXKCHUS,
WHUBU1yaJIbHOTO pa3BUTHUA opraHuszma (oHTOTEHE3A),
B3aMMOJICHCTBHS T'€HOB, I'eTEPO3HCa; NEHCTBUN HMCKYCCTBEHHOTO
0oTOOpa, CTAaOUIM3HUPYIOLIEro, IBMIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJIONATPUYECKOTO W CUMIATPUYECKOTO
BHUJI000PA30BaHUS;, BIMSHUSA JIBWKYIIMX CHJI DSBOJIOINUH HA
reHO(OH/ TIOMYJISINK; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie
oOWTaHUs, YepeOBaHMs HAIPABICHUN SBOJIOINH, KPYyroBOpPOTa
BEII[ECTB U MTOTOKA YHEPTUU B DKOCHCTEMAX

CdopMUpoBaHHOCTH YMEHHUS BBIICIATH CYIIECTBEHHBIC MTPU3HAKA
BHUPYCOB, KIETOK MPOKAPUOT U ODYKAPHUOT; OMHOKIETOYHBIX U
MHOTOKJICTOYHBIX ~ OPTaHW3MOB, BHJIOB, OHOICOIIEHO30B W
HKOCHCTEM; OCOOEHHOCTHM TIpoIlecCOB OOMEHa BEIIeCTB U
MIPEBPAITCHHS YHEPTUU B KJIETKE, (OTOCHHTE3a, NTACTUYECKOTO U
DHEPreTHUeCKOro oOMeHa, XEeMOCHHTe3a, MHTOo3a, Meiio3a,
OTUTOJIOTBOPEHUS, PA3BUTUS W PA3MHOXKCHHUS, WHIUBUIYaTHHOTO
pa3BUTHS OpraHu3Ma (OHTOTreHe3a), OOpbOBI 3a CYIIECTBOBaHUE,
€CTECTBEHHOI'0 OTOOpa, BUI000pa30BaHUsI, MPUCITIOCOOIEHHOCTH
OpraHM3MOB K cpefe OOWTaHusA, BIHUSIHHS KOMIIOHEHTOB
AKOCHCTEM, AHTPOMOTCHHBIX WM3MEHEHHH B 3KOCHUCTEMAaX CBOECH
MECTHOCTH, KPYroBOpPOTa BEIIECTB W MPEBPAIEHUS SHEPTUU B
ounocdepe

YMenue UCII0JIb30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJIOTrMYECKYIO TEPMHUHOJIOTHIO u CHUMBOJIUKY TUTST
JIOKa3aTeNbCTBa POJCTBA OPTaHU3MOB PA3HBIX CHUCTEMATUYECKHX
TPYII;, B3aUMOCBSI3U OPTaHU3MOB W CpeAbl OOWTAHUS; €IUHCTBA
YeNOBEUYEeCKHX pac; HEOOXOIMMOCTH 3I0pPOBOTO 00pasza >KHU3HH,
COXpaHEHHUsI pazHooOpa3usi BHJIOB M DKOCHCTEM KaK YCIOBHS
COCYIIIECTBOBAHMSI IPUPOJIbI U UEJIOBEUECTBA




YMeHHe KPUTHUYECKH OLEHMBATh MH(POPMALNI0 OHMOJIOTHYECKOTO
COZICPIKAHHUS; UHTEPIPETHPOBATH ITUYECKHUE aCTICKTHI
COBPEMEHHBIX  HCCIEJOBaHUH B  OWMONOTHHM,  METUIIMHE,
OMOTEXHOJIOTUH; paccMaTpuUBaTh TIJIO0AJIBHBIE JKOJIOTHYECKHUE
pOoOJIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM
COOCTBEHHYIO MTO3HIIUIO

IIpoBepsiemble 31eMEHTBHI COlePKAHUS

Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1

buonorusa xax HayKa. JKuBble cucTeMBl U BX N3YUCHUC

11

CoBpemeHnHass OuoOJOrus — KOMIUIEKCHAs Hayka. buonoruueckue
HayKl W HU3ydaemble UMM 1poOsiembl. DyHIaMeHTaJIbHbIE,
MPUKIIQJHbIE U TOMCKOBbIE Hay4YHbBIC MCCIICOBAHUS B OHOJIOTHU.
3HayeHue  Ouonorud B (OPMHUPOBAHUU  COBPEMEHHOM
€CTeCTBEHHO-HAy4YHOW KapTWHBI Mupa. IIpodeccun, cBs3aHHbIe C
O6uosiorueil. 3HaueHne OMOJOTMM B NMPAKTHUECKOW IESATEIbHOCTH
YEJIOBEKA: MEIULMHE, CEIBCKOM XO3SMCTBE, MPOMBIILICHHOCTH,
OXpaHe MPUPOIbI

1.2

JXKusple cucreMbl Kak mpeaMmeT u3ydeHust Omonormu. CBOHCTBa
KHBBIX CHCTEM: €JMHCTBO XMMHUYECKOI'0 COCTaBa, JUCKPETHOCTb U
[EJIOCTHOCTh, CIIO)KHOCTh W YINOPSAOYEHHOCTh  CTPYKTYPHI,
OTKPBITOCTb, camMOOpraHu3anus, CaMOBOCITPOU3BE/ICHHUE,
pa3apaXuMOCTh, HM3MEHYMBOCTb, POCT U pa3BUTHE. YPOBHU
OpraHu3allMi JKUBBIX CHUCTEM: MOJEKYJSPHBIM, KJIETOYHBIH,
TKaHEBBIH, OpraHU3MEHHBIM, MONYJIILIMOHHO-BUIOBOM,
9KOCHUCTEeMHBIN (OmoreoneHoTHYeCKui), ornochepnsbrit. I1pomeccsr,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHBIE IPU3HAKHU KHUBOTO.
Kusznb kak ¢popma cyniecTBOBaHHsI MaTepUU
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Meroast Ouonornueckord Hayku. HaOmionenue, wusMepeHue,
SKCIEPUMEHT, CcUcTeMaTu3alus, MeraaHanu3. [lonsatue o
3aBUCUMOM M  HE3aBUCUMOM mnepemeHHOW. I[lnanupoBanme
skcniepumenTta. [locraHoBka u mpoBepka runore3. Hyneas
runote3a. [loHsTHe BBHIOOPKM M €€ JIOCTOBEpHOCTb. Pazbpoc B
Ononorndeckux AaHHbIX. OIlIEHKa TOCTOBEPHOCTH MONYyYEHHBIX
pe3yibTaToB. [IpUYMHBI UCKaKEHUSI PE3YJIbTaTOB IKCIIEPUMEHTA.
[loHsITHE CTaTUCTUYECKOTO TECTa

Krnerka kak Ouojorudyeckas cCuCTeMa

2.1

Knerka — cCTpykTypHO-(DYHKIMOHAJIbHAs €IUHHMIA KHMBOTO.
Uctopust otkpbiTus kietku. Paboter P. T'yka, A. JleBenryka.
Knerounas teopust (T. IlIBawn, M. Ilneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOMN KJIETOYHOU TEOPHH. MeTO bl
MOJIEKYJSIPHOM M KJIETOYHOW  OHMONOTMH:  MHMKPOCKOIIHS,
xpomatorpadusi, 31exkTpodope3, METOJ MEUYEHBIX aTOMOB,
muddepeHMaIbHOe  HEHTpU(YTrUpoBaHUEe,  KYJIbTHBHPOBAHUE
KJIETOK

2.2

XUMUYECKUI COCTaB KJIETKH. Makpo-, MHKPO- 51
YIBTPAMHUKPO3JEMEHTH. Boma u ee poiib Kak pacTBOpUTENS,
peareHra, ydacTue B CTPYKTYPUPOBaHUU KJIETKH,

TCIIOPETYJIALINH. MI/IHepaJ'H)HI)Ie BCIIIECTBA KJICTKU, nx




Oumosorudeckas poiib. Poib KaTHOHOB M aHHOHOB B KJIETKE.
buonornueckue nonumepbl. benku. AMHUHOKHCIOTHBIM COCTaB
6enxoB. CTpyKTypbl OenkoBOi MoJekyybl. [lepBudnas cTpykTypa
Oenka, MenTuaHas CBA3b. BTopuyHas, TpeTHYHas, YETBEPTUYHAS
cTpykTyphl. Jlenaryparus. CsoiictBa OenkoB. Krnaccuduxarms
OcnkoB.  buonormyeckue — QyHKIMM  OENKOB.  YTJICBOJBI.
Monocaxapusl, AUCaxapuibl, OJUTOCaXapUabl U MOJIUCAXAPUIBL.
O6mmit TuIaH CcTpoeHUsT W (PU3UKO-XMMHUYECKHE CBOWCTBA
yriaeBonoB. buonornueckue (QyHKIUKM yraeBoaoB. JIMmuIbL.
IM'aapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukamnms
munuaoB.  Tpurnumepuabl, (GochoNunuasl, BOCKH, CTEPOHIBI.
buonornueckue GyHKIMM  JTATIHAJIOB. OO6mue CBOICTBA
OMoJIOTHYEeCKUX MeMOpaH — TEKydecTb, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, TOJYMPOHUIIAEMOCTb. HyKIIEHHOBBIE KHUCIIOTHI.
JHK u PHK. Ctpoenue HykIeHMHOBBIX KUCIOT. HykineoTuasl.
[Mpunnun kommnementapHoctu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHast criupanb. MecTOHaxoXAeHHe U OMOJIOrH4ecKue
¢bynkuu JTHK. Buast PHK. @yakiun PHK B kietke. Ctpoenue
Monekysbsl AT®. Makposprudyeckue cBsizu B MoJekyine ATO.
buonoruueckue ¢pynkunu AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKH,
ux ¢yukuuun B kierke. CexBeHuposanue JIHK. CrpyxrypHas
Ouosorus: OHMOXMMHYECKHE U OHO(pU3MYECKUE HCCIIEeTOBAHUS
COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYJI
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Tunbl  kJIeToK:  JyKapuoTH4yecKass M MPOKAPHOTHYECKas.
CrpykTypHO(MYHKIIMOHATIbHBIE 00pa3zoBaHus KieTku. CTpoeHue
npokapuoTHyecko kietku. Kierounas cteHka Gaktepuil 1 apxei.
OCOOCHHOCTH ~ CTPOCHHUSI  TEeTepPOTPOPHOH ¥  aBTOTPOQHOMA
IIPOKAPUOTHYECKUX KJIETOK. MeCTo U pojib IMPOKApHUOT B
ouoneHo3ax. CtpoeHne U (QyHKIIMOHUPOBAHHUE SYKAPUOTHUYECKOM
kneTku. [lnazmarnyeckas memOpaHna (ruasmanemma). CTpykTypa
MIa3MaTudeckol  mMemOpanbl.  TpaHCOpT  BeHIECTB  4epe3
IJ1a3MaTHYECKYIO MeMOpaHy: NaCCUBHBIN (muddy3us,
oOneryenHast qu¢¢ys3us), akTUBHbIN (IIEPBUYHBIA U BTOPUYHBII
akTUBHBIN TpaHcnopt). [lomynponunaemocts MemOpanbl. PaboTa
HaTPUN-KaJIMEBOTO HAcoca. DHAOIMTO3: MUHOIMTO3, (ParomuTos.
Ox3ouuTo3. Knerounas crenka. CTpykTypa U G yHKIIMH KJIETOYHOM
CTeHKHM pacTeHuid, rpu0oB. [{uTonnazma. [{utozons. LluTockener.
JlBixeHue muroruiazMel. OpraHoussl kiaeTku. OnHoMeMOpaHHbIE
OpraHoujibl KJIEeTKH: sHaominazMatudeckas cetb (OIIC), ammapar
l'onbky, NHU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3auMocBs3b
OJTHOMEMOpaHHBIX OpPTraHOWIOB KiIeTKH. CTpOCHHE TpaHyJSIPHOTO
perukynyma. CHUHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOUHBIX
MeMOpaH. ['magkuii  (arpaHysisipHbI)  3HAOIUIA3MATHYECKUN
perukynym. CekperopHas  (QyHKuus anmapata [ oJbIKU.
Tpancmopt BemiecTB B KJeTKe. Bakyonmnm pacTUTENBHBIX KJIETOK.
Knerounsiit cok. Typrop. [lomyaBTOHOMHBIE OpraHOUABI KIIETKH:
MUTOXOHAPHUH, TuTacTHAbL. CTpoeHue W GYHKIIUH MUTOXOHIPHNA U
wiactua.  IlepBuUuHbBIe, BTOPUYHBIE U CIOXHBIE IJIACTUIBI
(OTOCHHTE3UPYIOMUX DYKAPHOT. XJIOPOTLIACTHI, XPOMOIUIACTEI,
JeMKoIIacTel BhICIIMX pacTeHuid. HemeMOpaHHBIE OpraHoubl




knetkn CTpoeHne M (yHKIMH HEMEMOpaHHBIX OpPIraHOMJIOB
KJIeTku. PuGocombl. MukpodunamMeHTbl. MBpIeYHbIC KIETKH.
Muxkpotpybouku. Kierounsiii unentrp. CrtpoeHue © JIBUKEHUE
KIYTUKOB M pecHMYEK. MHUKPOTPYOOUKH  IIUTOIIa3MBI.
Heutpuons. SAnpo. OOosouka siapa, XpOMaTHH, KapuoIluiazMma,
SIPBIINIKK, WX CTpoeHHe © GYHKUMH. SInepHbId  OeTKOBBIN
MaTpukc. [IpocTpaHCTBEHHOE pACIIOIOKEHHE XPOMOCOM B
untepdazHom snape. benku xpomaTmHa — rUCTOHBL. KieTouHble
BKJItOUeHUsl. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)
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AccMMUIISIIMS U JUCCUMWIIALIAS — JIBE CTOPOHBI MeTaboiu3Ma.
Tuner oOMeHa BemiecTB: aBTOTPO(HBIN U  IreTepoOTPOQHBIN.
VYyactie Kuciopojia B OOMEHHBIX IpoIeccax. DHEepreTH4eckoe
obecrieuenne kjeTku: TmpeBpamenne ATD B 0OMEHHBIX
npoueccax. @OepMEHTATUBHBIM XapakTep peakUuid KIETOYHOI'O
MeTabonu3ma. PepMEeHThI, UX CTPOECHUE, CBOMCTBA M MEXaHU3M
JEUCTBUS. Kodepmenrsr. OTnnuus (bepMeHTOB oT
HEOPraHUYEeCcKuX KaTaJln3aTOPOB. benku-akTuBaTopsl u
OCTTKUUHTUOUTOPBI. 3aBUCHMOCTh CKOPOCTH (PepMEHTATUBHBIX
peakimii  oT  pasnuuHbIX  (akropoB. IlepBuuHBIM  cuHTE3
opraHu4yeckux BemiectB B kieTke.  Dorocunre3.  Pousb
XJIOpOIIJIACTOB B mpouecce ¢orocuHTe3a. CBeToBas M TEMHOBas
¢aspl.  [IpogykTuBHOCTH (OTOCHHTE3a. BiusSHHE pPa3IMYHBIX
(bakTOpoB Ha CKOpOCTh (POTOCHHTE3a. 3HaueHUE (POTOCHHTE3A.
XeMOCHHTE3. Pa3nooOpa3zue  OpraHu3MOB-XEMOCUHTETHKOB:
HuTpuUIHpyOmKe OaKTepuu, Kele300aKTepur, CepodaKTepuu,
BOJIOPOJIHBIE OakTepuu. 3HAueHHE XEMOCHHTE3a. AHa’poOHBIC
opranusMel. Buapl Opokenus. IlpoaykTsl OpoxeHus U UX
WCIIOJIb30BaHNE YEJIOBEKOM. AHa3poOHbIE MUKPOOPTraHU3MbI Kak
O00BEKTHl OMOTEXHOJIOTMU M BO30ymuTenu Oosie3Hed. A’poOHbIE
OpraHU3MBI. Orarnsl HHEPreTUYECKOTo oOMeHa.
[MoarotoButenbHbIt  dTanm. [nmukonM3 —  OECKUCIOPOTHOE
paciernieHle  TJoKo3bl.  buojormueckoe  OKHCIEHUE, WIH
KJIETOYHOE  JpIxaHue. Ponb  MHUTOXOHApPUM B Ipoleccax
OHOJIOrUYECKOTr0 OKHCIICHUSI. Huknuyeckue peakuuu.
OxucnurensHoe ¢dochopunuponanue. [Ipenmyiiecrsa a’poOHOTO
MyTH OOMEHa BEIIECTB Tepea aHadpoOHBIM. DPHEKTHBHOCTH
HHEPreTHYECKOro oOMeHa
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Peaknun marpuunoro cmuresa. [IpyHINNI KOMIUIEMEHTApHOCTH B
peakuusx MaTpPUYHOIO CHHTe3a. Peanusanus HaciIeICTBEHHOU
nHpopmanuu. ['enernueckuit koj, ero cBoiicrsa. TpaHckpunuus —
MatpuuHbli  cuHTe3  PHK.  IlpuHnmmer  TpaHcKpunuuu:
KOMIUIEMEHTAPHOCTb, AHTHUIIAPAJUIEIBHOCTh, ACUMMETPHUYHOCTb.
Tpancmsiuuss m ee drtanbl. Yyactue Tpa”cnoptHeix PHK B
OouocuHTe3e Oenka. YcinoBus OuocuHTe3a Oenka. KomgupoBanue
aMMHOKUCIOT. Posie pubocom B OmocuHTe3e Oenka. OpraHuzanus
reHOoMa y MPOKapHOT U dyKapUOT. Perynsnns akTHBHOCTH I'€HOB Y
npokapuoT. ['unoresa onepona (. XKako0, XK. Mano). Perynsius
0OMEHHBIX TIporeccoB B kieTke. Kierounslii romeoctas. Bupycsr
— HEKJeTOYHble (OpMBI JKM3HM M OOJUTaTHBIE MNapa3UTHI.




CtpoeHre TIPOCTBIX ¥ CIOXHBIX BHPYCOB, PETPOBHPYCOB,
OakteprodaroB. BupycHbie 3a0oieBaHUsI YEIOBEKa, YXUBOTHBIX,
pacrenmii. CIINI, COVID19, coumanpHbie W MEIUIIMHCKHE
po0IIEeMBbI
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Krnerounsnii 1wkn, ero mepuoasl u peryisius. Wurtepdaza u
MuTO3. OCOOEHHOCTH MPOLIECCOB, MPOTEKAIOIIUX B HHTEpdase.
IlogroroBka  kietkn K geneHuro.  lIpecuHrernueckuit
(MOCTMUTOTHUYECKUI), CHHTETUYECKHUH U TMOCTCUHTETUYECKUI
(mpemuTOTHYECKHI) TEepHOABl HHTEp(a3bl. MaTpUUHBIA CHUHTE3
JAHK-pennukanus. [TpunIUIIBI peIUIMKau JHK:
KOMILIEMEHTAPHOCTb, IIOJIYKOHCEPBAaTUBHBIN CUHTE3,
aHTUnapauieabHocTh. Mexanusm pernkaruu JJHK. Xpomocowmsi.
Crpoenue xpomocoM. Temomepsl u Tenomepaza. XpOMOCOMHBIN
HaOOp KJIETKU — KapUOTHM. [UTUIOMAHBIN U TalIOUIHBIA HaOOPHI
xpomocoM. ['omosornunbie XpoMOCOMBI. [I0JI0BBIE XPOMOCOMBI.
Jenenne knetku — MuTo3. CTaAuM MUTO3a U MIPOUCXOSAIINE B HUX
npoueccsl.  Tumbel  MuTO3a. KapnoxkuHe3 U LUTOKHUHES.
buonornueckoe 3HaueHwe MUTO3a. Perymsuuss MUTOTHYECKOTO
nukia kiuetku. [IporpamMmMupyemasi kierouHas ru0esb — arnonTos.
DyHKIMOHAIbHAS TCHOMHKA

Opraan3m Kak OHOJOTHYecKasi CHCTeMa

3.1

OAHOKIIETOYHBIE, KOJIOHUAIbHBIE, MHOTOKJICTOYHBIE OPTaHU3MbI U
MHOT'OTKaHEeBble OpraHu3Mbl. @OpPMBI Pa3MHOKEHUSI OPraHU3MOB:
Oecrionoe (BKIItOYasi BEreTaTUBHOE) U MojoBoe. Buasl Hecrionoro
pa3sMHOXKEHHS:  IOYKOBaHHME, CIOPYISALUS,  (parMeHTamus,
kinonupoBanue. [lonoBoe pasmuoxenue. [lonoBble KIETKH, WU
rametsl. Meiio3. Ctaguu meiio3a. [loBenenue xpoMocom B Meiio3se.
Kpoccunrosep. buonoruueckuii cmpica Meio3a U IOJOBOTO
nporecca. Meio3 U ero MecTo B JKM3HEHHOM LIUKJIE OPTaHU3MOB.
IIpen3aponpimieBoe  pa3BuTHe. ['amMeTOreHes y  IKUBOTHBIX.
[TonoBeie >xene3pl. OOpa3oBaHHE W pa3BUTUE IOJOBBIX KIIETOK.
Cnepmarorenes u ooreHe3. (CTpoeHue TIOJOBBIX  KIIETOK.
OmnooTBOpeHNE U AMOPUOHATBLHOE Ppa3BUTHE KUBOTHBIX.
CriocoOsl OIIOIOTBOPEHUS: Hapy»XHOE, BHYTpPEHHEE.
[Taprenorenes.  MHauBuayalibHOE  pa3BUTHE  OpPraHU3MOB
(onTorenes). Craaum >MOpHOreHe3a >XUBOTHBIX (Ha IpHUMeEpe
narymku).  JpobGnenne. Tumbl  gpobnenus. OcoOeHHOCTH
npoOieHus MIIEKOTIATAOIIUX. 3apoAbIIIEBbIE JTUCTKU
(racTpynsamms). 3akiajKka OpPraHOB W TKAHEW W3 3apOJIBIIIEBBIX
JIMCTKOB. B3anMHO€e BiMsiHME YacTeil pa3BUBAIOLIETOCS 3apO/bIIa
(omOproHanbHAs ~ MHIYKIHWSA). 3akiajgka IUlaHa  CTPOEHUS
KUBOTHOTO KaK pE3yJabTaT HEPApXUUYECKUX B3aUMOJAEHCTBUN
reHoB. BrusHue Ha SMOpHUOHANIBHOE pa3BUTHE Pa3IHMYHBIX
(akTOpoB OKpyXaromiei cpeasl. PocT M pa3BUTHE >KUBOTHBIX.
[ToctamOpuonanbHblil nepuon. IlpsMoe U HempsiMoe pa3BUTHE.
PazButue ¢ meramopdo3oM y OECIO3BOHOYHBIX U MO3BOHOUHBIX
KUBOTHBIX. bHonormueckoe 3HayeHHE MPSMOTO U HEMPSIMOIO
pa3BUTHA, HUX paclpocTpaHeHHEe B npuponae. Tumsl pocra
KHUBOTHBIX. DAKTOPBI PEryisiliui pocTa >KUBOTHBIX U UEJIOBEKA.
Crasuu MocTIMOPHOHAIBHOTO PAa3BUTHUS Y )KUBOTHBIX U YEJIOBEKA.




[lepuonbl oHTOreHe3a yenoBeka. Pa3MHOXeHHE U pa3BUTHE
pactenuii. 'amerodur u copodut. Meiio3 B KU3HECHHOM ITUKIIC
pactenuii. OOpazoBaHue Crop B mpoiecce meitoza. ['amerorenes y
pacteHuii.  OIUIONOTBOPEHME U Pa3BUTHE  PACTUTEIBHBIX
OpraHu3MoB. /[BOMHOE OIJIONOTBOPEHHUE Yy LBETKOBBIX PACTCHMIA.
OOpazoBaHue U pa3BUTHE CEMEHU. MeXaHU3Mbl Peryssiuu
OHTOT'€HE3a Y PACTEHUI U )KUBOTHBIX
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I/ICTOpI/IH CTAaHOBJICHUA W Ppa3dBUTUA TI'CHCTHKM KaK HAyKH.
OCHOBHBIC T'€HETHYCCKHE IIOHATHS M CHMBOJEBL [ OMOJIOrMYHBIC
XpOMOCOMBI, aJUICJIBbHBIC TI'CHBI, aJbTCPHATHUBHBLIC IIPHU3HAKHU,

JTOMHHAHTHBII U  PELECCUBHBIN MPU3HAK, TOMO3UI0Ta,
TeTePO3UroTa, 4YUCTas JIMHHS, THOPUIBI, TEHOTHII, (EHOTHII.
OCHOBHBIE METObI TCHETUKH: TUOPUI0TOTHUCCKHIA,

HPITOJIOFI/I‘IGCKI/Iﬁ, MOJ'ICKy.]'IHpHOFCHCTH‘ICCKHﬁ

3.3

Monorubpunnoe ckpeumBanue. [1epBorii 3akoH MeHnens — 3akoH
eauHooOpa3uss  ruOpuaoB  mepBoro  mnokoseHusa. [IpaBumio
JOMUHHUpOBaHusA. BTopoil 3akoH MeHens — 3aKOH pacuIeIJICHUs
MIPU3HAKOB. [{uTonmoruvyeckre  OCHOBBI ~ MOHOTHOPHUIHOTO
CKpellMBaHus. ['Wmore3a 4YHCTOTHI TaMeT. AHAIU3UPYIOLIEE
ckpeuuBanue. [IpoMexyTOUHBII  XapakTep  HacleIOBaHUS.
Pacmiennenne 1NpU3HAKOB INPH  HENOJIHOM  JIOMHUHHUPOBAHUMU.
JurubpunHoe ckpemuBanue. Tpertuil 3akoH MeHnaenss — 3aKOH
HE3aBUCHMOI'O  HAcCIe[OBaHUs IpU3HAKOB. lluTosmornueckue
OCHOBBI TUTHOpUAHOTO cKpermuBanus. ClenIeHHOe HacleI0BaHUE
npusHakoB. Pabotsl T. Moprana. CuernsieHHOe Hacjel0BaHUE
IF€HOB, HApYILICHHE CLEIJICHUS MEXAY TeHaMH. XPOMOCOMHAs
TEOpHsI HACJIEICTBEHHOCTH. ['eHeTmka mnosla. XpPOMOCOMHBIN
MEXaHU3M OIpeJeIeHUS 110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIN ¥ rereporameTHbId NoJl. ['eHeTnyeckas CTpykTypa
MOJIOBBIX XpoMocoM. HacnenoBaHue NpU3HAKOB, CLETUIEHHBIX C
nojgoM. ['eHOTMH Kak weJocTHas cucteMa. [lmenorponus —
MHO>KECTBEHHOE JIEWCTBUE TIeHa. MHOXECTBEHHBIM aJIJIEIU3M.
B3anmopeiicTBe HeaJUIENbHBIX TE€HOB. KOMIJIEMEHTapHOCTD.
Onucraz. [Tonumepus

3.4

BzaumopeiictBue reHortuna M cpeasl Opu  GOPMUPOBAHUU
¢enoruna. M3MeHuMBOCTH  mMpu3HAKOB. KadecTBeHHbIE U
KOJNYCCTBCHHEIC MPU3HAKH. Bugsr N3MCHYUBOCTH:
HEHACJIEJICTBEHHAas: W  HacjeAcTBeHHas. MoaudukamonHas
M3MEHYUBOCTH. Posb cpespl B popMupoBaHUU MOIUPUKAITMOHHOMN
n3meHunBocTH. Hopma peakiuu npusHaka. BapuanuoHHBbIN pax u
BApUALIMOHHAs KpHUBast (B. WNoranHucen). CaoiicTBa
MOAU(PHUKAITIOHHOM U3MEHYUBOCTH. I'enoTunuyeckas
N3MEHYNBOCTh. CBOMCTBA TEHOTHITMYECKOM M3MEHUYMBOCTH. BUIIBI
TeHOTUITUYECKOW M3MEHYUBOCTH: KOMOWHATHUBHAS, MYTAI[MOHHAS.
KomOunatuBHasi W3MEHYMBOCTh. Mei03 W MOJOBOM Tpolecc —
OCHOBA KOMOWHATUBHOM HW3MEHYMBOCTH. POJIb KOMOMHATHBHOU
W3MEHYMBOCTH B CO3JaHUM TEHETHYECKOTO pa3zHooOpasusi B
npejenax OAHOro BHaa. MyTalMoHHAsT W3MEHYHMBOCTb. Bubl
MYyTallMii: TE€HHbIE, XPOMOCOMHbIC, T'e¢HOMHbIC. CIIOHTAaHHBIE H
WHAYUHUPOBAHHBIE MyTalMHW. SIIEpHbIE W LUTOIUIA3MATHYECKHE




Myrauuu. CoMaTM4yecKMe U IOJIOBble MyTauuu. I[IpuduHbl
BO3HMKHOBEHHs MyTauuid. MyrareHsl M HX BIMSIHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAl[MOHHOIO Ipolecca. 3aKoH
TOMOJIOTHYECKUX PsIOB B HacyeAcTBeHHOW m3MeHuuBoctu (H.M.
BasuiioB). BHesiiepHast ©'3MEHUMBOCTD M HACJIEICTBEHHOCTD
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KapI/IOTI/Il'I YCJIO0BCKa. MC}K,I[YHapO,Z[HaH ImporpamMma HMCCJICIOBAHUIA
I¢HOMa 4YCJIIOBCKA. MGTOIILI HU3YyUCHUA TCHCTUKHU YCJIIOBCKA:

TreHeaJIOTHYSCKH, OJIM3HELIOBBIMH, [IUTOT€HETUYCCKUH,
MONYJISLIMOHHO-CTAaTUCTUYECKUH, MOJICKYJIIPHO-TE€HETUUECKU .
CoBpeMeHHOe onpeeaeHue TeHOTHIIA: ITOJTHOT€HOMHOEC

CEKBEHUPOBAHUE, TC€HOTUIIMPOBAHHE, B TOM YHCIIE C TMOMOIIbIO
[111P-anamu3a. HaciaeacTBeHHbIC 3a00JI€BaHMS 4YelloBeKa. | eHHbIC
U XpOMOCOMHBIE 00JIe3HM uenoBeKa. boyiesHH ¢ HaclenCcTBEHHON
MPEAPACIIONOKEHHOCTRI0. 3HAUYCHUE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPAICHUN W  JICUCHUH TI'EHETHUYECKHUX 3a0o0JieBaHUM
yesioBeka. CTBOJIOBBIE KIIETKH
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JlomecTukauus W CeJNEKUMs. 3apoXkJE€HHWE  CEJIEKUMH U
JTOMECTHUKAIINH. Yyenune H.N. BasuiioBa 0 [EeHTpax
MIPOUCXOXKACHUSI U MHOrooOpas3usi KyJbTypHBIX pacTeHui. Poip
CEJIEKIMHA B CO3JaHUM COPTOB PACTEHHH M NOpPOJA KUBOTHBIX.
Copt, mnopoma, ImTaMM. 3aKOH TOMOJIOTUYECKUX PSIOB B
HaclieACTBEHHOM u3MeHuuBoctd H.M. BaBwioBa, ero 3HaueHue
JUISL  CENEKIMOHHON paboThl. MeToapl CEeNeKIMOHHON paboThI.
HckyccTBeHHBIH OTOOpP: MacCOBBIA M WHAMBUAYAJIbHBIN. DTarbl
KOMOMHAIIMOHHOW ceNeKuuu. lcrnplTaHue TpOM3BOAMTENCH TI0
mOoTOMCTBY. OTOOp MO T€HOTHIY C MOMOIIBIO OIEHKU (heHOTUIIA
IIOTOMCTBAa U OTOOp IO reHorumy c nomoupio aHanuza JIHK.
HckyccTBeHHBI MyTareHe3 Kak METOJl CEJEKIMOHHOW pabOTHI.
PannaniOHHBIN M XMMAYECKUI MyTareHe3 Kak HICTOYHUK MYyTallui
y KyJIbTYpHBIX (opM opranu3moB. lMcmonap3oBaHHEe TE€HOMHOTO
penakTupoBaHus ©  MeTonoB pekomOuHaHTHbIX JIHK  nmms
MOJyYEHUs MCXOAHOTO Marepuana s cenekuuu. llomyuenue
MTOJIUIIOUIOB. Buyrpusunosas ruOpuI3aIIus.
bimskoponacTeeHHoe CKpEILMBaHMUE, W WHOPUIVHT.
HeponcrtBenHoe ckpeniiBanue, Wiy ayTopuauHr. ['erepos3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekuuu. OTaaneHHas
rubpuansanus. [lpeononenne Oecrioaus MeXBUIOBbIX THOPUIOB.
JloCTrKeHus cenexkium pacTeHU U )KUBOTHBIX

3.7

OOBEeKTHI, HCIONb3yeMble B OHWOTEXHOJIOTWH, — KIETOYHBIE U
TKAHEBbIE KYJIbTYPbl, MHUKPOOPTaHU3MBI, HX XapaKTEPHUCTHKA.
TpagunuonHnas OuoTexHoyorus: xjeOomedyeHue, MOoJyueHue
KHCJIOMOJIOYHBIX MPOJYKTOB, BUHOJEINE. MHUKpOOHOIOTHUeCKuit
CUHTE3. OObeKThI MUKpPOOHOJIOTUYECKUX TEXHOJIOTH.
IIpousBoacTeo Oerxa, aMUHOKHCIIOT u BUTaMHUHOB.
HckyccTBeHHOE OIUIOIOTBOpEHME. PEKOHCTPYKIMS SIMIIEKIETOK U
KJIOHUPOBAHHUE JKUBOTHBIX. METO/ TpaHCIUIAHTALMU sIIEp KIIETOK.
XpOMOCOMHasl ¥ TeHHast HHKeHepHrs. VICKyCCTBEHHBIN CUHTE3 reHa
u KoHcTpyupoBaHue pexomOuHaHTHRIX JIHK. [loctimkenus u
MEePCIIEKTUBBI XPOMOCOMHOW M TEHHON MHKEHEPUHU. MeTuIMHCKIE
O6uoTexHoJ0ruu. Vcrnoib30BaHie CTBOJIOBBIX KIETOK




CucrtemMa 1 MHOT0OOpaszne OpraHMuecKoro Mupa

4.1

buonornueckoe  pasHooOpazue  opranusmoB. CoBpeMeHHas
cUCTeMa opraHudeckoro wMupa. [IpuHIUNBI KiaccuuKaum
oprann3mMoB. OCHOBHbBIE CHUCTEMAaTHYECKHE TPYMIIbI OPraHU3MOB.
OCoOEHHOCTH CTPOCHHS W IKU3HEIESATEIBHOCTH OJHOKIECTOYHBIX
opranu3moB. bakTepuu, apxew, OJHOKJICTOYHBIE  T'pHUOBI,
OJIHOKJIETOYHBIE BOJIOPOCIIH, APYrue NPOTUCTHI. KoJIOHHAIbHBIE
OpTraHU3MBbl. JBmxeHue OJTHOKJICTOYHBIX OpraHu3MOB:
aMe0OMIHOE, KTYTUKOBOE, PECHUYHOE. 3alIUTa Y OJHOKJIETOUYHBIX
Oopranu3moB. Pa3npa’)kuMoCThb Yy OJHOKJIETOYHBIX OpPraHU3MOB.
Taxcucel

4.2

MHOroKJIeTOYHbIE pacTeHus. B3anmocss3p yacTei
MHOT'OKJIETOYHOI'O Opranusma. TKaHu, Opranbl U CHCTEMbI OPTaHOB
MHOI'OKJIETOYHOrO opranu3zMa. OpraHu3m Kak €IMHOE IIEJIOe.
Tkanu pactenuil. Tunbl pacTUTENbHBIX TKaHEW: oOpa3oBaTebHas,
MTOKPOBHAs, MTPOBOJIAIIAs, OCHOBHAsA, MexaHnueckas. OcoOeHHOCTH
CTpoeHMS, QYHKIMI U PACIIOIOKCHUS TKAHEH B OpraHax pacTeHUHN

4.3

BereraruBHble M TreHepaTUBHbIE OpraHbl pacTeHuil. DyHKIMM
OpraHoB u cucrteM opraHoB. Kapkac pacrtenuil. J[BuxeHue
MHOTOKJIETOYHBIX PAcT€HUM: Tponus3Mmbl U HacTuu. llornomenne
BOJIbl, YIVIEKHCIIOTO T'a3a U MHUHEPAIbHBIX BEIIECTB PACTCHUIMMU.
Jbixanue pacteHuid. nddysus razoB yepe3 MOBEpXHOCTh KIETKU.
TpaHcnOpTHBIE CHCTEMBI pacTeHUW. BeineneHune y pacTeHMil.
3amuTa y MHOTOKIETOYHBIX pacteHuil. Kyrtukyna. Cpezncrsa
MAaCCUBHOU M XUMHUYECKOHN 3alIUThl. PUTOHIIUIBI

4.4

PasgpaxxumocTs M perymsnus y opranusmMoB. Pazapaxumocts u
peryisauus y MHOTOKJIETOYHBIX pacTeHuil. PocToBelie BemecTsa u
MX 3HAYCHUE

4.5

MHOrOKJIETOUHbIE KUBOTHBIE. B3aumocBs3b qacTeit
MHOT'OKJICTOYHOI'O OpraHu3ma. TKaHI/I, OpraHbl 1 CUCTCMbI OPraHOB
MHOTOKJIETOYHOTO opranuzMa. OpraHumsM Kak eAMHOe IIeJioe.
T'omeoctaz. TkaHM >KMBOTHBIX M 4YEJOBEKAa. THUIBI >KWBOTHBIX
TKaHeH: snuTenuaibHas, COCIUHUTEIbHAS, MbIIICYHAsi, HEPBHAs.
OcoOeHHocTr CTpoeHMs, (QYHKIUH M PACIOJNIONKEHHUS TKAaHEH B
opraHax »HBOTHBIX U YeJIOBEKa

4.6

Opranbel U CHCTEMBbI OPraHOB >XMBOTHBIX. DYHKIMM OPraHoOB U
cucreM opraHoB. Omopa Tena  opraHu3mMoB.  CKenersl
OJIHOKJIETOYHBIX M MHOTIOKJIETOYHBIX >XHBOTHBIX. HapyxHbIl H
BHYTpeHHUI ckeneT. CTpOoeHHWE M THUIbl COECIUHEHUS KOCTEH.
JIBM)K€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. [IWTaHWE >KMBOTHBIX.
[InTanue NO3BOHOYHBIX JKUBOTHBIX. J[pIXaHne )KUBOTHBIX. KoxkHOE
neixanue. JKabepHoe u  JieroyHoe  Jbixanuwe.  JlpIxaHume
IT0O3BOHOYHBIX JKMBOTHBIX. DBOJIOLUOHHOE YCIOXHEHUE CTPOEHUS
JIETKAX  IO3BOHOYHBIX JKMBOTHBIX. /JlpIXaTelbHas cHUCTEMa
yernoBeka.  MexaHu3M  BEHTWIALMM — JITKUX Y  OTHLD U
MJIEKOITATAOIMMX. TpaHCIIOPT BEIIECTB y OpraHu3MoB. TpaHcnopT
BELIECTB Y JKMBOTHBIX. KpoBeHOCHas cuctemMa M €€ OpraHsl.
KpoBeHOCHass  cucremMa  MO3BOHOYHBIX — JKMBOTHBIX. Kpyru
KpOBOOOpaIIeHNs.  DBOJIOLHOHHBIE  YCIOXHEHHS  CTPOCHUS
KPOBEHOCHON CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. Bblnenenue y




opranusmoB. Beinenenue y xKUBOTHbIX. COKpAaTUTENbHbIE BAKYOJIH.
Opranel BblzenacHus. CBs3p IOJOCTU Tela C KPOBEHOCHOW U
BBIJICIUTEIIBHONM ~ CUCTEMaMHu. BplneneHue 'y  IO3BOHOYHBIX
JKUBOTHBIX. 3allliTa Y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI 1
UX IPOU3BOJHBIE. Pa3Ipa)kuMoCTh M pEryisinus y OpPraHU3MOB.
Pa3npaxuMoCTh 'y OJHOKIETOYHBIX OpPraHHU3MOB. TaKCHUCHI.
PasgpaxxumocTe M perynsinus y MHOTOKJIETOYHBIX PACTEHUM.
PoctoBble BemectBa M uX 3HadyeHue. HepBHas cucrema u
peduiekTopHass Peryisiius Yy MHOTOKJIETOYHBIX  YKMBOTHBIX.
HepBHast cucrema u ee OTHENBl. OBOJIOLHMOHHOE YCIOKHEHUE
CTPOGHHUSI HEPBHOM CHUCTEMBl Yy OKHUBOTHBIX. Paspaborka
QITOPUTMOB U TMporpamm Juisl 3(PQHEKTUBHON (PYHKIHMOHAIBHOM
AQHHOTAIlUM T€HOMOB, TPAHCKPUIITOMOB, ITPOTEOMOB, META00JIOMOB
MUKPOOPIaHNU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/BM YCJIOBCKA U €TI0 310POBLC

5.1

Opransl 1 cUCTEMBI OPraHOB 4YenoBeka. OTAesnsl TOJIOBHOTO MO3ra
MO3BOHOYHBIX KMBOTHBIX. Pednexc u pednexropHas myra.
besycioBHble U ycioBHbIE peduiekchl. ['ymMopanbHas perynsuus u
SHJOKpPMHHAs CHCTEMa JKMBOTHBIX M  4YesoBeka. JKenesbl
SHAOKPUHHOM CHCTEMBI M HX TOPMOHBI. JlelicTBUE TOpPMOHOB.
B3anMoCBs3p HEpPBHOM M 3HAOKPUHHOM cucTeM. [‘mnoramamo-
runodpuzapHas cucrema. Pedunekc u pedrexkropHas ayra.
be3ycnoBHbBIE U yCIOBHBIE Pe(IeKCh

5.2

3amura opraHu3ma oT Oose3Hel. MIMMyHHas cucTema yeloBeka.
Kierounslii ¥©  TIyMOpPaJIbHBIM  HMMMYHHUTET. BpOKIEHHBIH,
IPUOOPETEHHBIN crieuupuIecKuit UMMYHHUTET. Teopus
KJIOHaJIbHO-celeKTuBHOro ummyHuteta (I1. Opnux, ®.M. bepner,
C. ToneraBa). BocnamurenbHble OTBETHl OpraHusmoB. Poib
BPO’KJIEHHOI'O HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUI

5.3

KpoBeHnocnasi cucrema u ee opranbl. Ceppane, KpOBEHOCHBIE
cocyabl M KpoBb. Kpyru kpoBooOparenus. Pabota cepana u ee
PETYIISIHS

5.4

Jbixanue yenoseka. {uddysus razo yepe3 NOBEPXHOCTb KIIETKH.
JlpixaTenpHass cuctemMa uenoBeka. JlpIxaTenbHas IOBEPXHOCTbD.
Perynsauus apixanus. JlpixarenbHble 00beMbl

5.5

[MumeBapurenbHas cucrema YEJI0BEKA. Otnenst
MULICBApPUTENBHOIO  TpakTa.  [IumeBapuTenbHbBIE  JKEJE3BL.
BHYTpHUIosocTHOE M BHYTPUKIETOYHOE NMHILEBAPEHUE

5.6

ITokpoBel M ux mnpousBoaHble. Opranel BblgesneHus. Iloukwu.
Crpoenne u  ¢QyHKuMOHMpoBaHHEe HeppoHa. DunbTpanus,
CeKpeluss W oOpaTHOE BCAaChIBAaHME KaK MEXaHHU3Mbl DPaOOTHI
opraHoB BblieneHus. OOpa3oBaHie MOYH Y YEJIOBEKa

5.7

JIBu>KeHME 4enloBeKa: MblleyHasi cucreMa. CKEIETHbIE MBILIIBI U
ux pabora. CTpoeHHE U TUIIBI COETMHEHUS] KOCTeH

TCOPI/I}I ABOJIOLMHU. Pa3BuTHe )XKU3HU Ha 3emite

6.1

OBOJIFOLIMOHHAS Teopus 4. [apBuHa. [Ipeanoceuikn
BO3HHUKHOBEHHU JapBHHM3Ma. JKU3Hb M HayuyHas NeATeabHOCTh Y.
HapBuna. [Ipwxymmue cuibl 3BOIONMM BUI0B 1o Y. JlapBuny
(BBICOKAS MHTEHCUBHOCTh pa3sMHOKEHUs OpPraHHU3MOB,
HACJIEJICTBEHHAs M3MEHYMBOCTh, OoOppba 3a CyIIECTBOBAaHHE,




€CTeCTBEHHbII M  MCKyCCTBEHHBIH  0TOOp). OdopmieHue
cunTeTnyeckor teopuu 3Bosoruu (CTD). Heittpanbhaas Teopus
sBomoru. CoBpeMeHHasl 3BOJIIOLMOHHAs OHONOTHSA. 3HAa4YeHHE
SBOJIIOLIMOHHOW TEOpHH B (POPMHUPOBAHUHU ECTECTBEHHO-HAYYHOM
KapTUHBI MUPa

6.2

[lonynauuss ~ Kak  3JI€MEHTapHas €IUHULA  DBOJIIOLUU.
CoBpeMeHHBIE METOJbl OLIEHKHM T€HETHYECKOTO pa3Hoo0pasus H
CTPYKTYphl nomynsauuid. M3meHenne reHodoHa MOMYJSIUN Kak
JJIEMEHTApHOE 3BOJIOLMOHHOE SIBJIEHHE. 3aKOH TIE€HETHYECKOI'O
paBHoBecus Jx. Xapau, B. BaitnOGepra. Dnementapubie GpakTops
(mBmKyluMe  CWJbl)  SBOJIOUMHU. MyYTallMOHHBIA  TMpoOIEeCC.
KomOunatuBHass wu3MeHUMBOCTH. JIpeid TEeHOB — ciydyaiiHbIC
HEHAIpAaBJICHHbIE W3MEHEHHUs YacTOT ajulesied B MOMYJISIHUAX.
Oddexkr ocHoBarenms. Murpamuu. M3omaums  TOMYJISIINAN:
reorpaduueckas (mpocTpaHCTBEHHas), Ouosiornueckas
(pemponyktuBHasi). EcrecTBeHHBII 0TOOp — HampaBIAIOIINN
dakrop 3Bomonu. POpPMBI €CTECTBEHHOTO OTOOpA: JBIKYIIUH,
CTaOUIM3UpPYIOLUH, paspbiBatomuil (qu3pynTuBHbI). [lonoBoit
oroop. IlpucnocoOneHHOCTh  OpPraHU3MOB  Kak  pe3ysbTaT

MHUKPO3BOJIOIUH. BosnukHoBeHue MPUCTIOCOOICHU y
opranu3MoB. Apomopdo3sl W uaAHoadanTanuu. [Ipumepsl
MPUCTIOCOOICHHUIA y OpPTaHH3MOB. OTHOCUTENBHOCTh

MPHUCIIOCOOJICHHOCTH  OpraHM3MoB. Bupa, ero kpurepun U
CTpyKTypa. BumooOpa3oBaHue Kak pe3ylbTaT MUKPOIBOIIOLHUU.
Wzomsaumss — ximoyeBod ¢akrtop BupooOpazoBanus. Ilytm u
crocoObl BUA000pa30BaHus: ajuionarpudyeckoe (reorpapuyeckoe),
CUMIATPUYECKOE (’K0JIOTHYECKOE), «MTHOBEHHOE»
(monurIIoN IU3aIus, TUOpUIA3AITHS ). JIIUTEeIbHOCTD
HBOJIIOIMOHHBIX ~ TPOLECCOB.  MexaHu3Mbl  (pOpMHUPOBaHUS
O6uosIornyeckoro pasHoodpasus. Posib 3BOIOIMOHHON OHMOJIOTHH B
pa3paboTke Hay4YHBIX METOJIOB COXPAaHEHUsS OHOpa3zHOOOpa3usl.
MUKpO3BOIIONUS U KOJBOJIONHWS TMapasUTOB M HUX XO35EB.
Mexanu3mMbl (POPMHUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM W
crnoco0bl 60pbOBI ¢ HEl

6.3

Metoael  u3ydeHuss MakpoosBoitouuu. [lameoHrtonoruueckue
MeToAbl  M3ydyeHus sBomouuu. Ilepexomueie  ¢opmMbl U
¢unoreHeTnyeckue psabl  opraHu3moB. buoreorpaguueckue
MeToAbl M3ydeHus osBomouuu. CpaBHeHHe Quopbl U (hayHbI
MaTepUKOB U OCTpoBOB. buoreorpaduueckue obnactu 3emin.
Bunpl-sHIEeMMKHM W PENIUKTHI. OMOpHOJIOTHYECKHE U
CPaBHUTEIBHO-MOP(]OIOrMUecKre METO/Abl M3Y4YEHMs HIBOJIIOLIUU.
I'eHeTHuecKkue MeXaHU3Mbl HBOJIOIMM OHTOTEHE3a U IMOSIBICHUS
HBOJIIOIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W AaHAJOTHYHBIC
opranbl. PynuMeHTapHble OpraHbl W aTaBU3MbL. MOJIEKYyISpHO-
TCHETHYECKHE, OMOXMMHUYECKHEe W MaTeMaTUYeCKHe METOJIbI
u3ydeHus: HBojronuu. [oMonormunele TreHbl. CoBpeMeHHbIE

METOABI IMOCTPOCHUA @HHOF@H@TI/I‘IGCKI/IX JCPECBLHCB.
XpOMOCOMHBIE ~ MyTalldd W HBONMONUA TreHoMoB. OOmue
3aKOHOMEPHOCTH  (TmpaBmwia)  3BomoIuMU.  HeoOpaTumMocTh

OBOJJIOIMH. A,Z[aHTI/IBHaSI paauanusi. HepaBHOMCpHOCTB TCMIIOB




OBOJJIOINHU

6.4

Hayunbie runotessl MpOUCXOXKIACHUS )KU3HH Ha 3emiie. AOuoreHes
u nascnepmus. JloHayuHble PEACTABICHUS O 3apOKIEHUU KU3HU
(kpeauoHu3M). ['MmoTe3a MOCTOSHHOTO CaMO3apPOXKACHUS KUIHU
n ee omnposepxenue onbiTamu D. Penu, JI. Cnamnanuanu, JI.
[Tactepa. IIpoucxoxaeHue xu3HU U acTpodOuosorusi. OCHOBHbBIE
3Tanbl HEOPraHUYECKOMN 3BOJIIOLUU. [InanerapHas
(reomoruyeckasi) 3BOJIIOLIMS. XumHueckas 3BOJIIOLIUSL.
AOUWOTeHHBIN CHHTE3 OPTaHUYECKUX BEUICCTB U3 HEOPTaHUYCCKUX.
Omnpir C. Mumiepa u I'. Opu. OOGpa3oBaHue MOJUMEPOB W3
MoHoMepoB. KoanepBathas runore3a A.J. Omnapuna, rumnoresa
nepBuyHoro OynmpoHa JIx. XomaeiHa, reHeTHdecKas runoresa [
Mennepa. Pu6o3umbr (T. Yek) u rumoreza «vupa PHK» V.
l'unGepra. @DopmupoBanHue MemMOpaH U BO3HHUKHOBEHHE
nporokierku. HMcropus 3emim UM METOAbl €€  M3YYEHUS.
Hckomaemble oOpranudeckue ocTaTku. ['eoxpoHonorus u ee
MeTonbl. OTHOcUTENnpHasT U aOCONIOTHAsE TE€OXPOHOJIOTHUS.
['eoxpoHonornyeckas MIKajua: 30HbI, 3pbl, I[EPUOABI, AIOXHU.
Hauvanenabie atanbel  opranmyeckoil sBostouuu. I[losiBneHune wu
SBOJIIOIMSI  MEpPBBIX  KIETOK.  OBOMIOIMS  MeTaboiu3ma.
Bo3nukHoBeHue nepBbIX 3KkocucTeM. COBpeMEHHbIE MHKPOOHBIE
OMOIJICHKM KaK aHajlor TMepBbIX Ha 3emyie  COOOILEeCTB.
Crpomaronutel. Ilpoxapuorel u sykapuotsl. Ilpoucxoxnenue
JyKapuoT (cuMOHMoOreHe3). DBOJIOLHMOHHOE  MPOUCXOXKICHUE
BUpycoB.  [IpoucxoxaeHre  MHOTOKJIETOYHBIX  OpPraHHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHH3MOB.
OcHOBHbBIE ATambl HBOJIOLMU BBICHIMX pacTeHui. OCHOBHbIE
apomopho3bl pacteHuil. Beixox pacrenuit Ha cymry. [losBnenue
CIOpPOBBIX pacTeHM U 3aBoeBaHME UMU cymu. CeMeHHbIe
pactenus. IlpoucxoxaeHue NBETKOBBIX pacTeHHil. OCHOBHbIE
3Tanbl SBOJIONUHM KMUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benjackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE
COBpPEMEHHBIX THMOB. [lepBbie XopaoBbIe KUBOTHBIC. JKU3HBH B
BOJIe. OBONIIOLIMS TO3BOHOYHBIX. IIpomcxoxkaenue ampuOuit u
pentwinil. [IporcxoxkaeHne MIIEKONUTAIMX U OTUL. [IpuHImn
KIo4eBoro  apomopdosa. OcBoeHue OECHO3BOHOUHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMH CyIIH. Pa3BuTHE X13HU Ha 3emiie 110
JpaM U IIepUoJaM: apxeu, IPOTEPO30H, MaIe030M, ME3030M,
KaitHo301. OOmas xapakTEepUCTHKAa KJIMMaTa M TeOJIOTHYECKUX
nporeccoB. [losiBneHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro YCJIOBHMSI M BIMSHHE Ha Tra30BbIM COCTaB
atMocepsl. MaccoBble BBIMUpPAHUS — SKOJOTHYECKHE KPU3HCHI
nporioro. [IpuduMHBI W CHEACTBUS MAaCCOBBIX BBIMHUPAHUHU.
CoBpeMeHHBII 9KOJIOTHYECKUN KPU3HUC, €r0 OCOOEHHOCTH

6.5

Paznenst m 3amaum  aHTpomosioruu. MeToAbl AHTPOIOJIOTHH.
CraHOB/IEHHE TIPEJICTABICHUA O IPOUCXOKICHUM YEJIOBEKA.
CoBpemenHble  HayuHble Teopuu. CXOACTBO 4eJOBEKa ¢
KUBOTHBIMHU. CucremaTtnueckoe MI0JIOKEHHE 4eJI0BEKA.
CBuleTeNbCTBA CXO/ICTBA YENIOBEKA C KUBOTHBIMH: CPABHUTEIHHO-
MOpP(OJIOTHUECKUE,IMOPUOTIOTHUECKHE,




(U3HO0I0r00MOXUMUYECKUE, MOoBeaeHUYecKkre. OTIHUns YeloBeKa
OT XUBOTHBIX. [IpAMOXOXJ€HHME M KOMIUIEKC CBA3aHHBIX C HUM
IIpU3HAKOB. Pa3BuTHE TOJOBHOIO MO3ra M BTOPOM CHUTHAJIBHOMN
cuctembl.  JIBmxymme  cuibl  ((akTophl)  aHTPOIMOIeHe3a:
Ouosorudeckne, coruanbabie. COOTHONIICHHE OWOJIOTUYECKUX U
colManbHBIX (akTOpoB B aHTpornoreHese. (OCHOBHBIE CTaJIuU
AHTPOIOreHe3a. ABCTPAJIONUTEKH — JIBYHOTHE MPEIKH JIOJCH.
UenoBek yMenbli, IepBbI€ U3TOTOBJICHUS Opyauid Tpyaa. YenoBek
MPSAMOXOJSAIINN W TEPBBIA BBIXOJ JItOJeH 3a mpenensl Adpukw.
UYenoBek reinenbOeprckuii — OOIMMKM MPEAOK HEaHIePTaIbCKOTO
YeJIoBEKa U YeJIOBEKa pasyMHOro. YesloBek HeaHIepTalbCKUI Kak
BUA JIIOAEH  XOJIOAHOTO  KiuMmara. YeloBeK  pa3yMHbBIN
COBPEMEHHOTO  THIA, JICHUCOBCKMW  YEJIIOBEK,  OCBOCHHUE
KOHTHUHEHTOB 3a mnpeaenamMu AQpuku. DBOOLUS COBPEMEHHOTO
4yenoBeKka. ECTeCTBEHHBI OTOOp B MOMYNSIHSAX YEJIOBEKA.
Mytauuonuslii mporecc W noaumopdusm. llomynsunoHHbIe
BOJIHBI, Jpei] TreHoB, murpanus u <«OQPQGEKT OCHOBATENISA» B
MONYJSALMSAX COBPEMEHHOI'O 4YeJOBEKa. YenoBeuecKue pachl.
[Tonstue o pace. bonbine pacwl: eBporneouaHast (€Bpazuiickas),
aBCTpaJIO-HErpOUIHAS (3xBaTOpHANIbHASA), MOHTOJIOHTHAS
(a3uarcko-aMepuKaHcKas). Bpemsi u myTu pacceneHusi 4eoBeKa
no rmiaHere. EnauHCTBO  4YenoBeueckux  pac.  HayuHnas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocoOiieHHOCTh YenoBeKa K
pa3HbIM YCIIOBUSIM OKpY’Karoleu Cpepbl. Bnusuaue
reorpadUuecKoil cpenbl W Jpeiida TeHOB Ha MOP(MOJIIOTHIO U
(hU3HONOTHIO YeTIoBeKa

7 DKOCHUCTEMBI U MIPUCYIIIIE UM 3aKOHOMEPHOCTHU

7.1 Pasnensl m 3agaum okonoruu. CBSA3b DKOJOTMH € APYTUMU
Haykamu.  Metonel  skoioruu.  [lomeBble  HaOmroAEHHUS.
OKCIIepUMEHTBl B JKOJOTMM: MPHUPOJIHBIE M J1aOOpaTOpHBIE.
MopennpoBanue B 3KOJOTHH. MOHUTOPHHT OKPYKAOIIEH CpeJIb:
JIOKAJIbHBIN, pETMOHAIBHBIN U TJ100aIbHBIN

7.2 Okosjorudeckue (akTopsl M 3aKOHOMEPHOCTH WX JIEHCTBUSL.

Knaccupukanuss  skonorudeckux  (GakTopoB:  aOHMOTHYECKHE,
Oouotuyeckue,  aHTponoreHHsle.  OOmMe  3aKOHOMEPHOCTH
neiictBust sKosorndeckux ¢akrtopos. IIpaBuno munumyma (K.
Mnpenrens, FO. JIubux). TosepaHTHOCTb. OBPUOMOHTHBIE U
CTEeHOOMOHTHBIE OpraHu3Mbl. AOuotndeckue ¢axtopbl. CBET Kak
sKosiornueckuid (pakrop. JleiicTBre pa3HbIX y4acTKOB COJHEYHOIO
CIEKTpPa HAa OPraHu3Mbl. DKOJOTMYECKHE TpPYIIbl PAacTCHUN |
KUBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUrHajibHas pojib CBETA.
®otonepuoansM. Temmeparypa Kak 3KOJOrMYECKHH (akTop.
JleiictBue Ttemmeparypsl Ha oOpraHu3mbl. [IoMKWIOTEpMHBIE M
TOMONOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHbBIE
OpraHu3Mbl.  BmaxkHOCTP ~ Kak  DKOJOTHYECKHUA  (akTop.
[Ipucnocobnenus pacTeHUH K TMOAJEPKAHHUIO BOJHOrO OanaHca.
Kimaccudukammss  pacteHuid 1O OTHOLIEHWIO K BOJE.
[IpucnocobneHns >XKMBOTHBIX K M3MEHEHHUIO BOJHOTO PpEeXHMA.
Cpenpl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAs,
NOYBEHHAs, TJIYOMHHAs TOANOYBEHHAs, BHYTPHOPraHU3MEHHas.




OU3NKO-XMMUYECKHE OCOOCHHOCTH Cpejl OOMTaHUS OPraHU3MOB.
[IpucniocoOneHnss OpraHU3MOB K JKH3HH B pasHBIX Cpeaax.
buonornveckue putrMmbl. BHemHHEe u BHYTpPEHHHE PUTMBIL.
CyTrouHbIe ¥ TOAMYHBIE pUTMBI. [IprCrOCcO0IEHHOCTh OPraHU3MOB
K CE30HHBIM M3MEHEHMSM YCIOBHH >Xu3HU. JKU3HEHHBIE (DOPMBI
opranu3MoB. [lonstue o xu3HeHHOU (opme. KuzHeHHbIE HOPMBI
pacTeHuil: AepeBbs, KyCTapHUKH, KYCTapHHUYKH, MHOTOJIETHHE
TPaBbl, OJHOJETHHUE TpaBbl. JKW3HEHHBIE (OPMBI IKHUBOTHBIX:
THJIPOOMOHTHI, T€OOMOHTHI, a3pOoOMOHTEL. OCOOEHHOCTH CTPOCHUS
u oOpa3a xu3Hu. buormyeckume QakTopsl. Buasl Onormyeckmx
B3aMMOJICHCTBHI: KOHKYPEHIMS, XHUITHHYECTBO, CUMOHMO3 U €ro
¢dopmbl. [lapasutusm, Koorepanus, MyTyalu3M, KOMMEHCAIN3M
(KBapTHUPaAHTCTBO, HAXJICOHHYECTRO). Herpoduueckue
B3aUMOJCHCTBUsA  (Tommueckue, Qopuueckue, (Hhadbpuyeckue).
3HayeHne OWOTHYECKHX B3aUMOJCHCTBUN JUISI CYLIECTBOBAHUS
OpraHusMoB B cpene obOutanus. [IpuHIMI KOHKYPEHTHOTO
VCKJTFOUEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU momynauud. llomynanus kak
Ouosnoruueckass cucrema. Poiab  HEOAHOPOJHOCTU  CPEMBI,
(dbuzndyeckux OapbepoB W OCOOCHHOCTEH OHOJIOTMH BHIIOB B
(GOpMHUpPOBAaHUM  TPOCTPAHCTBEHHOW CTPYKTYpPHl — MOMYJISALUH.
OcHOBHBIE TIOKAa3aTeNM MOMYJSIUU: YHCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasl U IOJIOBAst CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMII
pocta, CMEPTHOCTh, MHUTpalUs. ODKOJIOTHYEecKass CTPYKTypa
nomynsiui.  OlEHKa YWCIEHHOCTH Monyisinud. J{nHammuka
MOMYJSIMK M ee  perynsuus. buoTudeckuwii  moTeHIman
nomynsanui. MonenupoBaHue AWHAMHUKH Tonyssinud. Kpusbie
pocTa YuCIeHHOCTH monysiuuu. Kpusble BoDKUBaHUS. Perynsnus
YHCJICHHOCTH TOMYISIIUI: posib (DaKTOpOB, 3aBHCAINIMX W HE
3aBUCSIIUX OT IUIOTHOCTU. DKOJIOTMYECKHE CTpaTeruu BUAOB (I- U
K-ctpatrerun). [lonatue 00 HKOJOTMYECKON HUIE BHJA.
Mecrooburanue. MHOroMepHas MoJieNlb 3KOJIOTMYECKOM HUILIU
JIx.M.  XarumHcona.  Pa3mepsl  DKOJIOTMYECKOM  HHIIW.
[ToTenumansHass W peanu3oBaHHAs HUIIM. Bujg kak cucreMa
TOMYJISIIAEN. Apeaiibl BUIOB. BHIIBI U UX XKU3HEHHBIC CTPATETHH.
3aKOHOMEPHOCTH  TMOBEACHHUSA W MHUTpalMid  >KUBOTHBIX.
Bronorndeckrne WHBa3MH YyKEPOTHBIX BHUJIOB

7.4

CoobmiectBa opranu3MoB. buoneno3 u ero crpykrypa. Csszu
MEXIy OpraHu3MaMHh B OHOIIEHO3e. DKOCHCTEMa KaK OTKpBITast
cucrema (A.Jlx. Tencnn). GyHKIMOHAIBHBIE OJIOKH OPraHU3MOB B
9KOCUCTEME: MIPOJYLIEHTHI, KOHCYMEHTHI, PEAYLICHTHI.
Tpoduueckue ypoBuu. Tpodudeckue 1enu u cetu. AOGMOTHYECKHUE
6soku sKkocucteM. [louBbl M wibl B 3KocucTeMax. KpyroBopot
BELIECTB M NOTOK dHEPruu B 3kocucreMe. OCHOBHBIE NOKA3aTENN
sKkocucTeMbl. bruomacca u npoaykuus. JKOJI0TH4YeCKHe TUPAMUIBI
yucen, OuoMacchl M 3Heprud. HampaBieHHblEe 3aKOHOMEpHbBIE
CMEHBI COOOILIEeCTB — Cykieccud. IlepBuuHble W BTOPUYHBIE
CYKIIECCMM M WX IPUYHUHBI. AHTPONOI€HHBIE BO3ACHCTBUS Ha
cykneccun. KnumakcHoe coobmiectBo. buopasHooOpazue u
IIOJIHOTA KPYroBOpPOTa BEIIECTB — OCHOBAa YCTOMYMBOCTHU




COOOIIIECTB. [Ipuponnsie 3KOCUCTEMBI. AHTpOTNIOTEHHBIE
9KOCHUCTEMBI. Arposkocuctema. ArpoueHos. Paznuuus mexay
AQHTPOIIOTEHHBIMU u IIPUPOIHBIMU KOCUCTEMAMHU.
YpboskocucreMbl. OCHOBHbIE KOMIOHEHTHI YPOOIKOCHCTEM.
I'opoackas ¢nopa u payna. CunanTponuzanus TOpoaACKoi GayHbl.
buonornueckoe M XO034MCTBEHHOE 3HAUYEHHE arpoO’KOCUCTEM M
ypOosKkocucTeM. 3aKOHOMEPHOCTH (POPMHUPOBAHHS OCHOBHBIX
B3aMMOJICICTBUI OPraHU3MOB B 3KocucTeMax. [lepeHoc sHepruu u
BEIIECTB MEXIY CMEXHBIMU JKOCHUCTEMaMH. Y CTOWYMBOCTH
OpPraHU3MOB, MOIYJISIUNA U YKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX
Y AHTPOIIOTE€HHBIX BO3/ICUCTBUI

7.5

buocdepa — obmerutaneTapHas 000s109ka 3eMITd, T1IE CYIIECTBYET
WM CyLlecTBOBajla »Ku3Hb. Yyenue B.M. Bepnaackoro o
ouocdepe. O6nactu O6mochepbr m ee cocraB. KuBOE BEIIECCTBO
onochepsl U ero (GyHKIUU. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocheprl.  OcobeHHocTH  Ouocdepbl  Kak  riI00anbHOMN
9KocucTeMbl.  J/l[uHamMudeckoe  paBHOBecue B Oumocdepe.
KpyroBopoTbl BemecTB ¥ OMOreOXMMHUYECKHE ITUKIBI (yriepoja,
azora). PurMu4HOCTH siBIeHMI B Owocdepe. 30HAIBHOCTH
ouocdepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHApA,
XBOWHBIE JIeCa, CMEUIAaHHbIE W IIHMPOKOJMCTBEHHBIC JIeca, CTEIH,
CaBaHHBI, IMyCThIHU, TPOIMYECKHE Jieca, BBICOKOrophbs. Kimmar,
PACTHTENBHBIA M >KUBOTHBIK MUp OmomMoB cymu. CTpykrypa u
(GYHKIHS KHBBIX CHUCTEM, OIEHKA MX PECYPCHOTO IMOTCHIUANIA H
O6rochepHbIX QyHKIMN

7.6

DKoJlornyeckre KpU3uchl U UX MpUYUHBI. Bo3nelicTBue yenoBeka
Ha Ouocdepy. 3arps3HEHHE BO3AYIIHOW cpenbl. OXxpaHa BO3ayxa.
3arpsisHeHue BOJHOW cpenbl. OxpaHa BOJHBIX  PECYpPCOB.
Paspymenne noussl. OxpaHa NMOYBEHHBIX pecypcoB. M3meHeHue
KJIMMaTa. AHTpPOIOI€HHOE BO3ACHCTBME Ha pPACTUTEIbHBIA U
KUBOTHBIM Mup. OXpaHa pacTUTENBHOIO M >KMBOTHOTO MHDA.
OcHOBHbBIE PUHIMITBI OXpaHbl pUpobl. KpacHsle kHUTH. Oco60
oxpansiemble mnpupoansie Tepputopuu (OOIIT). Borannyeckue
canbl M 300jorudyeckue napku. (OCHOBHbBIE  NPUHLMIIBI
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUYECTBA U MPHUPOAbl. PanmoHansHoOe
MIPUPOAOIOJIB30BAHNE " COXpaHEHHE OMOJIOTUYECKOTO
pazHooOpaszus 3emin




