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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHMS.

VYuebnslit npeamet «buonorus» yriyonéuanoro yposas uzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HayuHble mpeaMeThl». CoraacHo
nonoxenusM GI'OC COO npoduiibHbIe y4eOHBIE MPEAMETHI, U3ydaeMble Ha yIiyOJIEHHOM
YpOBHE, SIBJISIOTCS CIOCOOOM auddepeHnnanun oO0ydeHUss Ha YpPOBHE CPEIHEro OOIIero
00pa3oBaHus U MPU3BAHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMsi KaXKIblid U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATEIFHBIX W PAa3BUBAIOIIMX 3a]ad, CBS3aHHBIX C MpoQopHeHTanmen
0o0y4aroluxcsi U CTUMYJUPOBAaHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4yHOro 3HaHUS,
CBSI3aHHOT'O C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXOIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Tporpamma o yuebHOoMy npeamery "buonorus" gaér mpencraBieHre O LU U 33aJa4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €ro CTPYKTypUpOBaHHE IO pas3jieiiaM U Temawm,
pacmpeziefieHue Mo KilaccaM, peKOMEHAYeT MOCIeA0BaTeIbHOCTh U3YYeHHs Y4eOHOT0 MaTepralia
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0cOOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
IIPEEMCTBEHHOCTH C H3Y4Y€HMEM OHOJIOTMM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHMs,
Onarosaps 4emy MpocMaTpUBAETCs HANIPaBIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKUX
3HaHUH, OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAyYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TMPEACTAaBICHUI O 310poBOM oOpa3e KHM3HH, Ha BOCIHUTaHUE
OepeKHOr0 OTHOILIEHUS K OKpYXarollel MpupoAHoi cpene. B mporpamme mo Omosoruu Takxke
NOKa3aHbl BO3MOXKHOCTH ydeOHoro npeamera «buonorus» B peanuszauuu tpedoBanuit ®I'OC
COOQ x mIaHupyeMbIM JTUYHOCTHBIM, METAITPEIMETHBIM U MIPEMETHBIM pe3yJibTaTaM 00ydeHHs U
B ()OPMUPOBAHNN OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOW AEATEIbHOCTU OOYyYaroUuXcs Mo
OCBOCHHMIO COJEp>KaHUS OWOJIOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OO0IIero
o0Opa3oBaHusl.

VYuebHblit npeamer «buosorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aBepLIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA PACHIMPEHUE U yriayOieHne 3HaHuN
00y4aromuxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPHOIIOTUN
U OMOJNIOTUU DPA3BUTHSA, TEHETHKH, CEJEeKIHH, OMOTEXHOJOTHH, SBOJIIOMOHHOTO YYEHUS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriryOjJeHHOM ypOBHE OPHEHTHPOBAHO HA
MOJIFOTOBKY 00YYaIOIIMXCS K MOCIIEAYIOIIEMY OTyUEHHUI0 OMOJIOTUYECKOr0 00pa30BaHUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro oobpasoBaHusi. OCHOBY €ro coaep)kaHus
COCTaBJIIET CUCTEMa OHMOJOTMYECKUX 3HAHMM, MOJYYEHHBIX IMPH H3YyYECHUH OOYyYarolMMHCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aroT pa3BuTue. Tak, pacIMpeHsl U yriyOaeHbl
Ouosornyeckue 3HaHUSA O PACTEHHSX, KUBOTHBIX, Tpulax, OakTepusx, OpraHU3Me YeJIOBEKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS



nocJyenyromero Beioopa npodeccun. Bo3amMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, TTOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (DU3HUKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M SBOJIONUOHHBIN MOAXOABI K U3ydeHUto Ouosoruu. COrjacHO UM, HM3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
IBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXPaHCHHsI OHMOJOTHYECKOro pazHooOpa3us
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW OuoJoruw,
SMOPUOJIOTUH U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CEJEKLUU, OMOTEXHOJIOTUU U CUHTETHYECKON
OMOJIOTUH, AaKTYaTH3UPYIOTCS 3HAaHUS OOydaromuxcs M0 OOTaHWKE, 300JIOTHH, aHATOMUH,
¢dusnonornu venoeka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYueOublii npeamer «buonorus» mpu3BaH 00eCHEYUTh OCBOCHHE OOYYarOIIMMHUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALWU, OHOLEH03a, HKOCHUCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTHUKCHHSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OHOJIOTHH, MPUKIATHBIX acIeKTax
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca 0O0yJaroIIMXcsi K OMOJIOTHU
HapsITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOT0 MaTepuaia B COJACPKaHUU MPOTPAMMBI TI0
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHHE Ba)KHEHIIMX
OMOJIOTUYECKHX U KOJOTUICCKUX MTPOOIICM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriyOoJEHHOM YpOBHE — OBIAJCHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa u MpUOOPETeHHE YMEHUI NCIIONB30BaTh TU 3HaHUS B POPMUPOBAHUU UHTEpeEca K
onpenenéHHoil obnactu MpodecCHOHATBHON NEeATeTLHOCTH, CBS3aHHOW ¢ OWOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOrMYeCKOT0 00pa30BaHus.

JlocTuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriiyon€HHOM ypoBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHME  OOYYaIOIIMMUCS  CHUCTEMbI  OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMONOTHYECKMX CHCTeM (KIIeTKa, OpraHu3M, MOMYJALHUs, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJICJIOBAHHSIX B
OHOJIOrHH;

O3HAKOMJICHHE  OOYYarmoIMXCi C  METOJAaMHM  TIO3HAHUA  JKUBOM  MPHUPOJBL:
HCCJIEIOBATETLCKUMU METOaMH OUOJIOTMUYECKUX HAYK (MOJEKYISIPHON M KIETOYHON OMONIOTHH,
AMOPHOJIOTHN U OMOJIOTUH PA3BUTHS, TCHETHKU M CEJICKIIUU, OMOTEXHOJOTUH U CHUHTETUYECKON
OMOJIOTHH, TAJCOHTOJOTHH, OKOJOTHHM), METOJAMH  CaMOCTOSITEIHHOTO  TMPOBEIACHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOmoaeHUe, H3MEpEHUe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJICHHE OOYYArONUMHUCA YMEHHSIMHU: CaMOCTOSTEIBRHO HAXOJWTh, AHAIW3UPOBATH M
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; TIOTB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEHN 1
CUMBOJIMKOM; YCTaHABIMBAThH CBSA3b MEXK/IY Pa3BUTHEM OUOJIOTUU U COLIMATHLHO-I9KOHOMUYECKUMU
¥ OKOJIOTHYECKUMHU MPoOIeMaMy 4eJI0OBEUeCTBa; OLIEHUBATH IMOCIEICTBUS CBOEH AESITEILHOCTH 11O
OTHONICHHUIO K OKpY)Kalollel MPUPOAHON cpene, COOCTBEHHOMY 30POBBIO U 370POBBIO



OKPY’)KAIOIIMX JIFOJIeH; OOOCHOBBIBaTH M COOJIIOMATh MEPHl MPOPUIAKTUKH HHOEKITMOHHBIX
3a00JIeBaHU, TpaBWiIa TMOBEJACHUS B MPUPOJAE U oOecreueHus 0e30MacHOCTU COOCTBEHHOM
JKU3HEACSITEIIBHOCTH B YPE3BbIUAMHBIX CUTYyalUSX MPUPOJHOTO M TEXHOTEHHOIO XapakKTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y O00YYAIOUINXCS WHTEIUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSMH U COBPEMEHHBIMU HCCIICIOBAHUSMU B OWOJIOTHH,
pelaeMbIMH €10 TPOoOJIeMaMu, METOJOJIOTHEH OHMOJIOTHYeCKOTO HCCICIOBaHUs, MPOBEICHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs OHOJOTMYECKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYUHBIX
3HAHUU;

npuoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTUA B PAllMOHATIBLHOM MPUPOOTIOIB30BAHIHI
(coOmoleHne TpaBWJI TIOBEACHUS B TPUPOJE, OXPaHbl BHJOB, JIKOCHCTEM, Omochepsi),
COXPaHEHUU COOCTBEHHOI'O 370POBBS M 3J0POBBSl OKPYXKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npodunakTuKy 3a060J1eBaHmil, o0ecrieueHne 0€30MacHOCTH KU3HEIEATEIIbHOCTH B Upe3BbIUaiHBIX
CUTYaIUsX TPUPOAHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS OMOJIOTUYECKUX
3HAHUN U YMEHUU B IOBCEIHEBHOM )KU3HH;

CO3JaHME YCJOBHM JJii OCO3HAHHOTO BbIOOpa OOYYaAIOUIUMUCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHOIl  TPAEKTOPUHU, CHOCOOCTBYIOLIEH mocienyromeMy npohecCHoOHaTbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHIYAJIbHBIMH HHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX HAa M3y4YeHHE OHOJOTMM Ha YriyOJIeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kmacce — 102 yaca (3 yaca B HEZIeTIO),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p oprann3anuoOHHBIX (OPM, METOJIOB M CPEICTB 00YUEHUsI OMOJIOTHUH OCYIIECTBIISIETCS
¢ yuéTtoMm crienuuKd €ro coaep kaHus M HAMpaBICEHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
0o0pa3oBaHUs B OPTaHU3AIMIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIET0 00pPa30BaHMS.

OO0s3aTeNbHBIM YCJIIOBHEM MPU OO0YYEHHWH OMOJIOTMHM Ha YIIIyOJIEHHOM YpPOBHE SIBIISIETCS
MpOBECHUE JAaOOpaTOPHBIX U TMpakTHueckux pador. Takke yuacTue oOydalImMXcs B
BBITIOJTHEHUH MIPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKUX pa0dOT, TEMATHKA KOTOPBIX OMPEIeNsIeTcCs
YUHUTEJIEM Ha OCHOBE UMEIOUIUXCSI MaTEPUAIBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBUU.



COIEPKAHUE OBYYEHUSA
10 KUIACC

CopnepxaHue IpPOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas wcTtopusi pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku M HU3ydaeMble UMHU IpoOsieMbl. PyHIaMEHTAIbHbIE, NMPHUKIAAHbIE U
MOMCKOBBIC HAYyYHbIE UCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, ces3annbie ¢ 6nonorueil. 3HayeHre OMOJIOTHH B MPAKTHYECKON JIEATEILHOCTH
4eJI0OBEKA: MEAMIIMHE, CEIbCKOM XO035IIICTBE, IPOMBILIIIEHHOCTH, OXPAaHE IPUPOIBI.

JdemoHcTpaunu

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepnanckwii, U. I1. [1anos, 1. 1. Meunukos, H. 1. Baswios, H. B. Tumodees-
Pecosckuit, Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsI3b OMOJIOTUU C OPYTMMH HaykaMuy, «CrcreMa OMOIOrHYecKuX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTh U YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKpPBITOCTb, = CAMOOpPraHMU3alus, CaMOBOCHPOU3BEIACHUE, PA3APAKUMOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHABBIX CHCTEM: MOJEKYJSAPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIN, HOIYJISIIMOHHO-BUI0BO, HKOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
6uocdepHsbiil. [Iporeccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuzsp kak popma cymiectBoBaHus MaTepuu. Hayku, n3ydaromiye KUBble€ CUCTEMBl Ha pa3HBIX
YPOBHSX OpraHu3allu.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HaGmronenue, mamepenue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHsaTue o 3aBUCMMONM UM HE3aBUCUMOU
nepemeHHoil. [lmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ HocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpHuMHBI HCKa)KE€HUS pe3ysbTaTOB dKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmuupelr u cxembl: «OCHOBHbIE MNpPU3HAKK JKU3HW», «bHOIOrMYecKHe CHUCTEMBDY,
«CBoiiCcTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluy KUBOM NpUpoab», «CTpoeHne KUBOTHON
KIIETKN», « TKaHW ’KUBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3May, «buoreoneHos»,
«buocdepay, «Metoabl U3ydeHUs KUBOU TPUPOIBI».

O6GopynoBanue: 1abopaTtopHOEe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHHN, N3MEPEHUH,
HKCIEPUMEHTOB.

IIpakTyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IIPU M3YYEHUHU JKUBBIX
CHUCTEM.

Tema 3. buosorust Kierku

Knerka — cTpykTypHO-(yHKIMOHANbHAST €MHULIA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUH.



MeTtoapl MOJIEKYJISIPHOM W KJICTOYHOM OWOJIOTHMH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHnnanbHoe  HEHTpUDYTHPOBAHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicusnennoe) usyyenue Kiemox.

JdemoHcTpaunu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pa3BUTHS METOJIOB MUKPOCKOIIUNY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaTbl PAaCTUTEIbHBIX, )KMUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTOJOB KIETOYHOH Ouosoruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LIP)y».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKu

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHL. Boga u €€ ponp
KaK pacTBOpHUTENS, peareHTa, y4yacTHME€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPEryJILHUU.
MuHepanbHble BEILECTBA KIETKH, UX OMosoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW Moiiekyunbl. llepBuduHas cTpykTypa Oenka, MmenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIun 0e1KoB. [Ipuonsi.

VYraeBoabl. MoHOCaxapuabl, AUCAXapHIbl, OJIMTOCaXapubl U monucaxapuipl. OOImui miaxn
CTpOCHUS M (PU3UKO-XUMHYECKHE CBOMCTBA yriieBOA0OB. bronornyeckue GyHKIMH yriIeBOAOB.

Jlumuael.  T'mapodmneHoO-THIpOdoOHBIe  cBoiicTBa.  Kmaccudukanmss — nummmos.
Tpurnunepunasl, pochoaunuabl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun aunuaos. OOmue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KuCIOT. HykieoTuusl.
[Tpuniun kommiuementapHoctu. [IpaBuno Yapradgda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6nonorndyeckue pynkunu JHK. Buast PHK. ®ynkuuu PHK B kietke.

Crtpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢bynkunmn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIIUU B KIeTKe. /[pyeue
Hykneozuompugocpamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OMO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniexkcos. Komnvromepmwiti Ouzaiin u opeanuieckuii cCunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoOHCTpanun

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

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHUBOM IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMUBOW IIPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TaOaUIa XUMUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OeKay,
«CTpyKTYpbl O€NKOBOW MOJEKyb», «CTpoeHHe MOJEKYyJ yrieBofoB», «CTpoeHHe MOJIeKyl
TunuaoBy, «HykinenHoBbie KUCIOTh», «CTpoeHrue MOJeKyJIbl ATDy.



OOGopyaoBaHue: XMMUYECKas TTOCYy1a U 000PyI0BaHUE.

JlaGopaTopHnas pa6ora «O6HapykeHue OeNIKOB C ITOMOUIbIO KAaUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas padora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKAPUOTHYECKOM KJIeTKH. Kietounas crTeHka OakTepuii ©  apxew.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas meMmOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil wmemOpaHbl. TpaHCIOPT BeUIECTB 4epes
M1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronuTo3. Dk30unTo3. Kiletounas creHka.
CrtpykTypa v QyHKIUU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOoMeMOpaHHBIE OpraHOUABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapart ['ombmkw,
JU30COMBI, UX CTpoeHHE U (yHKUMU. B3auMoCBs3b OJHOMEMOpPAHHBIX OpPraHOWUJOB KIIETKHU.
CtpoeHue TpaHyJISIpHOTO peTuKyiayMa. Mexanusm wuanpasienus 6Oenxos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBII)
SHIIOIUIA3MATHYECKUi peTukyiyMm. CexkperopHast ¢yHKms anmapata ['onbmku. Moougpukayus
benxos 6 annapame I onvoocu. Copmuposexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyomnu pactutenbHbIX KieTok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenesz (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHIpHHA W TUIacTHA. [lepBUYHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

HemeMmOpannbie opranousl kieTku CtpoeHre U QpyHKIMH HEMEMOpaHHBIX OpraHOWOB
kieTku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemoK.
MukpoTtpyOouku. Krnertounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTMKOB M PECHUYEK.
Muxkpotpy0Oouku ruTorasmel. Llentpuons. berku, accoyuupoganuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIIUH.
Snepublii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BikimtoueHus.  CpaBHMTENbHas  XapaKTEPUCTHKA  KIETOK  DYKApHOT
(pacTUTENnsHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpanun

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKu», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHne pacTUTENbHOMN KIeTKN», «CTpoeHre MUTOXOHApHWY», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.



O6opynoBaHHe: CBETOBOM MMKPOCKOM, MHKPOIpEnapaThl PacTUTENbHBIX, MXUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlabopaTopnas padora «VccnenoBanue mia3mMonu3a U ACIIIA3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTyeckas padora «/3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NPeBpallleHUe IHEPTUM B KJIeTKe

AcCUMWISINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIN 1 TeTepoTpodHBIA. YuacTre KUCI0poaa B OOMEHHBIX MPOLIECCax. DHEPreTHUECKOe
obecnieuenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBIN XapaKTep
peakuil kiieTouHoro mMetadonusma. GepmMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXAHU3M JICHCTBUS.
Kodepmentsl. Otnuuns ¢GepMEHTOB OT HEOPraHMYECKHX KaTadu3aTopoB. benku-akTUBaTOpHI U
OenKU-MHTHONTOPBI.  3aBHCHMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pEaKUUH OT pa3IMnYHbIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsl U NUSMEHMbL
peakyuonno2o yeumpa. Pombs xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. [IpogyKTUBHOCTD (DOTOCHHTE3A.
Brnusinue pa3nudabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3A.

XemocuHTe3.  PazHooOpasme  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIIE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Buabl Opoxxenus. [IpoayKTel OpoKeHHsT M MX HCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTMM W BO30yAWUTENIN
001e3HEeH.

AspoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMmeHa. [loaroToBUTENbHBIN HTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiinmpoBaHUE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMepe]] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOT0 OOMEHa.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «POTOCHHTE3», «IJHEpreTHdeckuii oomen», «buocuHTe3 OenKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaTos.

JlaGopaTopHnas padorta «/3yueHne KaTaluTHIECKOM aKTUBHOCTH (DepMEHTOB (Ha IpUMepe
aMUJIa3bl WK KaTanasbl)y.

JladopaTtopnasi pabGora «l3yuenue (QepMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHas padora «CpaBHeHuUE Mpo1eccoB (POTOCHUHTE3a M XEMOCHHTE3a».

JlaGopaTopHnas pa6ora «CpaBHEHHE POLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacinencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe



Peaknum marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLMUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnmencTBeHHOM WHGpoOpMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIIUU: KOMIIEMEHTAPHOCTb,
aHTUNAPAIUICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBus
o6uocunresa 6enka. Koguposanue amuHokuciot. Poib pubocom B GnocuHTe3e Oemka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2cenog. OpraHu3anus TeHoOMa y MPOKapuoT U
9yKapHuoT. Peryssius akTuBHOCTH T€HOB y IpokapuoT. [ unoresa onepona (P. XKako6, K. Mano).
Monexynaphvie mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynayuu
pabomul eenos. Perymsimust 0OMEHHBIX MTPOIeccoB B KieTKe. KieTounslil romeocTas.

Bupycbl — HekiieTouHble (OPMBI KU3HU U 0OJMuratHeie napa3utbl. CTpOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OaktepuodaroB. Kuzuennwvii yuxn J[HK-codepacawjux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHrle 3a00neBaHus 4enoBeka, ;KUBoTHbIX, pactenuii. CIIMJ], COVID-19, counansHbie
U MEIULIUHCKHUE MTPOOIIEMBI.

buoungopmamura: unmezpayus u anaiuz 6orvuux maccugos («bigdatay) cmpyxkmyprvix
ouonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyure. Ilpoepammupyemvie pyuxyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdeMoHcTpannmn

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuer u  cxembl:  «buocuHTes Oenmka», «l'eHeTmdeckwii Kom», «Bupycem,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBbINH HUKJ KJIETKH

Knerounsii mukmn, ero nepuoasl u perymsmaus. Mutepdaza m muros. OcoOeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(TOCTMUTOTUYECKUI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEePUOIbI
uHTEp(Pa3bl.

Marpuunsiii  cunte3 JHK —  permukanusa.  [lpuwnHnuner  perumkanmn — JJHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3M
perunkanuu JTHK. Xpomocomel. Ctpoenue xpomocoM. TenoMepsl 1 Tenomepasza. XpoMOCOMHBIN
Ha0Op KJIETKU — KApUOTHUIL. JIMIUIOMIHBIA M TamIouIHbIM HaOOpBl XPOMOCOM. ["'OMOJIOTrHYHbIE
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHTO3a W NPOUCXOJAIIME B HUX Ipouecchl. Turmsl
muto3a. Kaprnoknnes n nutoknHes. buonornyeckoe 3HaueHUE MUTO3A.

Perynsiuss MuToTHueckoro unukia kieTkd. [IporpamMmmupyemas kierouHas rubenp —
arornTo3.

Knerounoe s1po, XpoMocombl, (hyHKIIMOHANBHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buoungopmamuvecxkue
MoOoenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanun

Tabmumel u cxembl: «KU3HEHHBIM UK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Penmukammsa JJHK».



OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpoIpenaparbl: «MUTO3 B KJIETKaxX KOpeIiKa
JTyKay.

JlabopaTopnasi pabora «/3ydyeHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JladopaTopnasi pa6ora «HaOmoneHne MuTo3a B KJIETKaX KOHYMKA KOpelIka Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonoruueckoe  paszHooOpazue  opraHu3moB.  OJIHOKJIETOYHBIE, KOJOHUAIbHBIC,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHBIE IPUOBI, OJTHOKIIETOYHbIE BOJOPOCIH, IpyTrue MpoTHCThl. KoronuansHeie
OpraHU3MBI.

B3aumocBsA3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enxuHoe nenoe. I'omeocras.

Tkanu pacrenudt. Tunbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
IPOBOJIAIIAsI, OCHOBHAsA, MexaHW4eckas. OCOOEHHOCTH CTPOCHUs, PYHKIMH M PaCIOI0KECHUS
TKaHEW B OpraHax pacTeHUM.

TKaHU )KUBOTHBIX U 4EJIOBEKA. THUIBI )KUBOTHBIX TKAHEH: AIUTEINANIbHAS, COCIMHUTEIIbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTPOEHUs, (PYHKIMM U PACIONOKEHHUs] TKaHEW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUil. OpraHsl 1 CUCTEMbI OPIaHOB
JKUBOTHBIX U 4yesloBeKa. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHbIll U BHYTpeHHM ckeneT. CTpOeHHE U TUIIbI COEIUHEHHS KOCTEH.

JIBikeHue oOpraHu3MoB. J[BHXKEHHME OJHOKJIETOYHBIX OpPraHW3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, PECHMYHOE. J[BM)KEHHWE MHOTIOKJIETOYHBIX pACTEHUMH: TPONM3MBlI U HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX JKHUBOTHBIX M YeJIOBeKa: MbllleyHas cucrema. Pednekc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmoB. Ilornonienre Boxbl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEILECTB
pacreHusaMH. IIuTaHue >XUBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHMKJIETOYHOE IHILEBAPEHHUE.
[TuTanne MO3BOHOYHBIX >XKMBOTHBIX. OTHENbl MUIIEBApUTENbHOrO Tpakra. IlumeBapurtenbHbIe
’kenesbl. [InmeBapurenbHas cucTeMa 4eaoBeKa.

Jbixanue opranu3MoB. [Ipixanue pacteHuid. Jlpixanue xuBoTHbIX. Auddy3us ra3os yepes
NOBEpPXHOCTh KieTkU. KoxkHoe apixanue. JlprxartenbHas MoBepxHOCTh. JKaOepHoe M j€royHoe
JpIxaHue. J[pIxaHue NO3BOHOYHBIX >KMBOTHBIX M 4YeJIOBEKa. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOCHHMs JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHCTEMa 4YeloBeKa. MeXaHHW3M
BEHTWJISLIMH JIETKUX Y NITUI] U MIIEKONUTAIOUIMX. Perymsiuus nsixanus. J[pixarenbHbie 00bEMBI.

TpaHcropT BewiecTB y OpraHM3MOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcropt
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas crctema u e€ opransl. KpoBeHOCHas cucTeMa IMO3BOHOYHBIX
KUBOTHBIX U yesoBeka. Cepjile, KPOBEHOCHbIE cocyAbl U KpoBb. Kpyrum KpoBooOpaleHus.
OBOJIIOLMOHHBIE YCIIO)KHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX.
Pabora cepnua u e€ perynsnusi.

Beinenenne y opraHu3MoB. Beigenenwe y pacteHuil. BelneneHue 'y  KUBOTHBIX.
CoxkpatutenbHble Bakyoiau. Opransl BeeneHus. OuibTpalys, CeKpelus 1 00paTHOE BCachIBaHUE
KaKk MEXaHHU3Mbl paboOThl OpraHoB BblAeneHHUs. CBS3b MOJOCTH Tela C KPOBEHOCHOW U
BBIIETIUTENIBHON cucTeMaMu. BbijeneHne y IO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. [loukm.
Crpoenue u pyHkunonupoanue Hedpora. OOpa3oBaHHE MOUYH y YETIOBEKA.



3amura y OpraHu3MoB. 3aluTa y OJJHOKJICTOYHBIX OpraHu3MOB. CIiopbl OaKTEepUil ¥ IIUCTHI
IpocTelmux. 3aliuTa y MHOTOKIETOYHBIX pacTeHuil. Kytukyna. CpeacrBa NacCMBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3aluTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [TOKpOBBI M UX TPOU3BOAHBIE. 3aIUTA OPTAHU3MA
oT OosiesHed. MmmyHHas cucrema 4yenoBeka. KJETOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnaéuuelii u  npuoOpeTéHHBIN  cneunpuueckuid HUMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummynurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

Pa3apaxkuMocTe M peryiauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKJIETOYHBIX
opranusmoB. Takcucel. Pazgpaxxumocts U perynsauus y pacTeHuil. PocToBble BemecTBa U HUX
3Ha4YCHMUE.

HepBHast cucrema u pediiekropHas peryisiuus y >KMBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBbl y JKUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexc n pednexropras mayra. besycnoBuble n
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryysiiiusi M SHIAOKPHHHAs CUCTEMa >KMBOTHBIX M 4yesoBeka. JKene3bl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TrOpMOHOB. B3auMOCBsI3b HEpPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpanuu

[Toptpert: . II. 11aBnoB.

Tabmuipel U cxembl: «OIHOKIETOYHBIE BOAOPOCHH», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «llIpocreiimmey, «Opranbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpEeHHEE CTpOEHHME HACEKOMBIX», «TKaHuU pacTeHHi»,
«KopueBbie cucrempr», «CTtpoeHue credns», «CTpoeHHE ITHCTOBOM IUIACTUHKMY», «TKaHU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOcHas cucrtemay,
«/lpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «Mplmeunas cucremay,
«BpienurensHas cucrema», «DHIOKpUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeynononoctHsle», «CxeMa muTaHus pacTeHui», «KpoBeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHUue IiaHapun», «BHyTpeHHee cTpoeHHe H0KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHasg cucrema nrTuny», «HepBHas cucrteMa MIIEKONUTAOLINX,
«HepBHas cuctema yenoBekay, «Pedmexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOINpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, paKOBHHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTVIOKOXKHUX, JKUBBIC
AK3EMILISPbl KOMHATHBIX PACTeHMM, repOapiu pacTeHUI pa3HbIX OTAEJIOB, BIAXKHBIE MpenapaThbl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIMU OECIIO3BOHOYHBIX )KHBOTHBIX, CKETIET YEeIIOBEKA,
000py10BaHHUE JUIs IEMOHCTPALIMU TOYBEHHOT'O U BO3YLITHOTO MUTaHUS PACTEHUH, pacIlenIeHUs
Kpaxmaya U OeJIKOB 1o JeicTBUEM (DEPMEHTOB, 000PYIOBaHUE JIJIsl ICMOHCTPAIIMU OIBITOB TI0
U3MEPECHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAaHM3Ma JIbIXAaTEJbHBIX JBWXKEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «/3ydeHne TkaHel pacTEHUN.

JladopaTopHas padora «/3ydeHne TkaHeH KUBOTHBIX).

JladopaTopHasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHHS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U 10JI0Boe. Bubl
0ecro0ro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYIISIIMS, (pparMeHTals, KIOHHPOBAaHHUE.



[TonoBoe pasmuoxeHue. llonoBeie KieTku, Wik rameTbl. Meio3. Craguu Menosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y ;kuBoTHBIX. [1osioBeie sxene3bl. O0pa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepMaTorenes u ooree3. CTpoeHUe NOJOBBIX KIETOK.

Om1o10TBOpEHHE W AMOPUOHAIBLHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
Hapy’>KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOrUs — HayKa O pa3BUTHH
opranu3MoB. Mopghozenes — o0na u3z enasnvix npodiem smopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesza. Ctaauu SMOpHOTEHE3a JKUBOTHBIX (HAa MpuMepe Jsarymku). JpoGienue.
Tunbl apobnenus. /Jemepmunuposannoe u HedepmMuHuposannoe opobnenue. bnacmyna, munsi
onacmyn. OCoOOEHHOCTH JPOOJEHUS MIICKOMHUTAONIUX. 3apOJBIIIEBLIC JTUCTKHA (TaCTPYJISIIHS).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
Pa3BUBAIONIETOCS 3apo/Ibla (3MOpHUOHATbHAS HHIYKITHS ). 3aKJIaKa IUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3yJIbTaT UepapXUUCCKUX B3aMMOJICHCTBHI IeHOB. BiusiHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIICH Cpeibl.

Poct u pa3Butue >xuBoTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta KUBOTHBIX. akTOpbl PETyJSIMUU POCTAa KUBOTHBIX U desoBeka. Craguu
MOCTAMOPUOHAIBHOTO DPa3BUTHS y >KUBOTHBIX M yenoBeka. [lepuoJibl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

Pasmuoxenue u pazsutne pactenuid. [lamerodur u ciopodur. Metio3 B )KU3HEHHOM IHKIIE
pacrenuii. OOpa3oBanue crop B mpoiiecce Meio3a. 'amerorenes y pactenuil. OriogoTBOpeHue U
pa3BUTHE PACTUTENbHBIX OpPraHM3MOB. J[BOWHOE OIIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETYJISIMA OHTOTEHE3a Y PACTCHUH U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuipl 1 cxeMbl: «BereratnBHOE pa3MHOXKEHHUE», « THUIIBI 0E€CTIONOTO Pa3MHOKEHHS,
«Pa3MHOXeEHUE XJTaMUJOMOHANb», «Pa3zMHOXeHuE dBrieHb», «Pa3MHOXEHUE THUIPHY,
«Meito3», «Xpomocomely, «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE CTaANU OHTOreHe3a», «[IpsiMoe u Henpsimoe pazBuTHe», «PazBuTHe MaliCKOro XXyKay,
«Pa3zButne capaHum», «Pa3BuTue JIATYIIKW», «J[BOMHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX
pactenuit»y, «CTpoeHrne CEeMSH OJHOMOJbHBIX W JIBYJIOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOI KanycTb», <) KU3HEHHBIN [IUKIT MXay, « KU3HEHHBIA IUKIT TAOPOTHUKAY, « KN3HEHHBIN
LUK COCHBD.

OOGopyaoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIEKIECTOK U CIIEPMaTO30U/I0B,
Mozenb «L{uKI pa3BUTHS JSATYIIKW.

JlabopaTtopHasi pabGora «l3yueHue CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BpIsBlIeHHEe TPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHasi padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIIUX PACTEHUN.

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEJACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB



Hcropust ctaHOBIIEHUS U Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pwusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetrku. Padotst H. K. Konbsrosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIC IPU3HAKH, JOMHHAHTHBI M pELECCUBHBIM IpPHU3HAK, TOMO3MUIOTAa,
reTepO3UroTa, YMCTas JIMHUS, TUOPUAbI, reHOTHMN, (GeHorurn. OCHOBHBIE METOJbl T'C€HETUKU:
rUOPUA0IOTHYECKHM, IUTOTOTUYECKHI1, MOJIEKYIISIPHO-TE€HETUYECKHI.

JemMoHCTpauMu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benosepckuii, I'. 1. Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmue! u cxeMbl: « MeTo bl TeHETUKI, «CXEeMbI CKPEUTUBAHUS.

JlabopaTopnasi pa6ora «/Ipo3oduia kak 00HEKT FTeHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemmupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eIMHO00pa3us THOPUIOB
nepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoit 3akon MeHaenst — 3aK0H pacllerieHus
npu3HakoB. lluTojormueckue OCHOBBI MOHOTHOPUIHOIO CKpelIMBaHHs. [ HIoTe3a YHCTOTHI
ramer.

AHanuzupyromiee  ckpemiuBaHue.  [IpoMexyTouHbli  XapakTep — HaclleJJOBAHMS.
Pacensienue npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. [{uTOI0OrN4Yeckie OCHOBBI AUTMOPUTHOTO CKPELIUBAHUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOE Hacle10BaHNe
T€HOB, HApyLICHUE CLEIUICHNUS MEX 1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IMosla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLETIJICHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lnedorponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoxecTBEHHBIM auienu3M. B3aumoneicTBue HeaulenbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxkKe
(U3HOTIOTHUECKUX MPOIIECCOB, IOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MH — Mapa3sUT» U «XO35IMH — MUKPOOHOM).
['eHeTnyeckue aceKThl KOHTPOJIS M U3MEHEHUS HACJIEICTBEHHOW MH(POpPMAIMHU B MOKOJIECHUAX
KJIETOK 1 OPTaHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpl u cxemsl: «[lepBbiii 1 BTOpO 3akoHBl MeHmens», « Tpetuit 3akon Mennuens»,
«AHanuzupyolee ckpeuuBanue», «Henomnoe nomunupoBanuey, «ClienaeHHOe Hacae10BaHue
NPU3HAKOB Yy po3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuotun apo3oduis,
«Kapuorun ntunpn», « MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBie reHoBy.

OOGopynoBaHue: MOJETh JJIS JTEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO
MOKOJIEHUS! W pacIleryIeHus] NPU3HAKOB, MOJENb AJs JEMOHCTpallMd 3aKOHa HE3aBHCHMOTO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIEI0BaHMs TPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumnar.



IIpakTuyeckass padora «/3ydeHune pe3yibTaTOB MOHOTHOPHAHOTO CKPEUIUBAHUS Y
JPO30(DUITBD».

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopelictBue reHotuna U cpeabl npu (opmupoBaHuH GeHoTHna. M3MEeHUYHBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHbIE NpPHU3HAKU. BuUIbl  M3MEHUYHMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYHMBOCTb. Ponb cpeabl B GopMUpOBaHUM MOIUGUKALMOHHON
u3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslii psx ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunubl
TeHOTUITUNYECKON N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B IIpe/iesiax OJIHOTO BUJIA.

MyTalnmonHass W3MEHYMBOCTb. BHIbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUUPOBAaHHBIE MYTalMH. SIAepHBIE M IUTOILIA3MATHYECKUE MYTallUH.
ComMaruueckre W MOJOBbIe MyTauuu. [IpuymMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIMOHHOT'O Mpouecca. 3aKOH IOMOJOTHYECKHUX
psgoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBwioB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemurxa u 3NUSEHOMUKA, PONb INULEHEMUYECKUX (QaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuupl U cxeMbl: «Bunmbl u3meHUHBOCTHY, «MoaudukannoHHas H3MEHUYHUBOCTDHY,
«KomOnHaTuBHAs ©3MEHUYUBOCTEY, «Melo3y», «OmnoaoTBopenuey, «I'eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myranuin.

OOGopynoBaHue: >KMBbIE W TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PACTEHUW, PUCYHKH
(otorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIlMOHHOW KPUBOW».

IIpakTuyeckas padora «MyTtaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIPEapaTax ).

Tema 14. I'eHeTHKA YeJl0BeKa

Kapuotun uenoBeka. MexayHapoaHash NporpaMMa HUCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTonbl U3y4YeHHS] TEHETUKHM YETIOBEKAa: TeHEaIOTUUECKUi, ONMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIIMOHHO-CTAaTUCTUUECKUH, MOJEKyJIsgpHO-rTeHeTuueckuil. COBpEeMEHHOE OmpeJeeHne
TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUITHPOBAaHKE, B TOM yuciie ¢ momoinpto IT1[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeNIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApaCIOIOKEHHOCThI0. 3HAUEHWE MEAMIIMHCKONM TE€HETUKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeKa. MeauKo-TreHeTH4ecKoe
KOHCyJbTUpOoBaHue. CTBOJIOBbIE KIETKH. [IoHATHE «TeHeTHYeCKOro rpy3a». OTHYeCKHe acTeKThl
WCCJICIOBAaHHM B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIIMIEHHON YYyBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenpl. ['eHeTmdeckas IpenpacnoiokKeHHOCTh
YeJI0BEKA K ATOJIOTUSIM.

JdemoHcTpaunu

Tabmunpr u cxembl: «Kapuotun udenoBeka», «MeToabpl U3yUeHUS] T€HETUKH YEJIOBEKay,
«['enernueckre 3a00JI€BaHUS YEIOBEKAY.

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekniusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecThkanuu. Ydyenue H. .
Baunosa o LleHTpax mpouCcX0XKACHUS 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexumu
B CO3JJaHUH COPTOB PAaCTEHUI ¥ IOPOJ KUBOTHBIX. COPT, MOPOJa, IITaMM. 3aKOH TOMOJIOIMUECKHUX
psAOOB B HacineACTBEHHOM m3MmeHunBocTu H. M. BaBuioBa, ero 3HaueHue ajisl CEIEKIIMOHHOU
paboTHI.

MeTtobl ceneKIMOHHOM paboThl. IcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHAWBUIyaJIbHBIM.
Oranbl KOMOWHAIIMOHHON celeKuu. VcmpiTaHue mpow3BoAMTEIeH 1O MoTOMCTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIICHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATHN3a
JHK.

HckycCTBeHHBIH MyTareHe3 Kak METOJ] CENEKIMOHHOW paboThl. PamuanuoHHBIN U
XUMUYECKUM MyTareHe3 KaK MCTOYHHK MyTalldid y KYyJbTYpPHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBaHUS U MeTOA0B pekoMOnHauTHbIX JIHK miia nonyuenus
MCXOJIHOTO MaTepuaa Jijisl CEJIeKIUU.

[lonyyenne momuruionoB. BHyTpuBHIOBas ruOpuan3anus. bBIU3KopoacTBEHHOE
CKpellMBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpelMBaHue, Wik ayTOpuAUHT. ['eTepo3uc u
ero mnpuuuHbl. Vcmonb3oBanwe rerepo3uca B cenekiuu. OtraganéHHas TUOpUIU3AIUAL.
[Ipeogonenune Oecruiogusi MEXBHAOBBIX THOPUAOB. JIOCTHKEHHSI CENEKIUW pACTeHUH U
KUBOTHBIX. «3€1EHas peoIoYUsL.

CoxpaHeHHEe U U3YYCHHE TE€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTCHHH W HX JUKUX
poauyeid s CO3JaHMs HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX Uoell U
nepCcneKmuGHbIX MexHoI02UlI.

JleMoHCTpanun

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

Tabmuiel 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO00pa3us KyJIbTYPHBIX pacTEHUII,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHON HM3MEHUYUBOCTH», «METOIbl CEIEKIINN,
«Otnanénnas rubpuan3anus», « MyTtareaesy.

JlabopaTopnasi padora «/3ydyeHune cOpTOB KyJbTYpHBIX PAaCTEHHN M MOPOJ TOMAIIHUX
JKUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHrne METOJIOB CEJIEKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui.

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTH)KEHUS CEJEKIIMM PAacTeHHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYI0 (epMy, COPTOHCHBITATENbHBIN y4acTOK, B TEIUIMYHOE
X03SICTBO, B 1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMO0JIOTHsA



OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTMH, — KIJIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBI, HX XapaKTepUCTUKA. TpanunuoHHas OWOTEXHOJOTHSA: XJiebomeueHue,
NOJyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuii cuare3. OOBEKTHI
MUKpoOurosornyeckux Textosoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHye  TEXHOJOTMM M MHCTPYMEHTOB  LEJICHANPABICHHOINO  HU3MEHEHUA U
KOHCTPYUPOBaHUSI T€HOMOB C LI€JIbIO MTOJIy4EHHsI OPIraHU3MOB U MX KOMIIOHEHTOB, COAEPKAILIUX
HE BCTpEYAIOIIMEcs B MPUPOJIe ONOCUHTETUYECKHE MTYTH.

Kinerounas uHxxeHepus. MeTonpl KyibTypbl KJIETOK M TKaHEH pPacTeHUH MU >KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanus U coMatudeckuil smOpuorenes. lcmonb3oBaHue
TalulOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMS SIMIEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIJIaHTAUU SAEP KIETOK.
Texnonoeuu  0300posnenus,  KylbMUSUPOBAHUS U  MUKPOKIOHAILHOZO — PASMHONCEHUS.
CEeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U IeHHass MHkeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa U KOHCTPYUPOBAHHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmog. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJOTUYECKHE M OSTHYECKHE MpoOJIieMbl TeHHOU
WUHKXEHEPUU.

Menunuackue onorexnonorun. [loctrenomHuas mudposas menunuaa. [TIP-muaraocTuka.
MeTaboI0MHBIN aHANN3, TEHOLIEHTPUUECKUN aHAIIU3 MMPOTEOMa YeIOBeKa JJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcronbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-0nonnxeHepus
JUTs pa3paboTKH PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHI, CO3JaHU KOMITJICKCHBIX
TKaHEH COYeTaHHMEeM TEXHOJIOTUH TPEXMEPHOro OMONMPHHTHHrA U cKap(OIAMHTA I PEIICHHS
3a/1a4 NepCOHAIN3UPOBAHHON MEINULIUHBL.

Co3naHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOECIeYeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30ynuteneir OPBU, yctaHoBneHue MOJEKyJIsIpHBIX MeXaHU3MOB (yHKunoHupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIE 3a00JI€BaHUS YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuubt u  cxembl: «lcnoiab30BaHME  MHUKPOOPTraHM3MOB B IPOMBIIUICHHOM
MPOU3BOACTBEY, «KileTouHass nHXKeHEpUs», «I €HHast HHKEHEPUS».

JladopaTopnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTnyeckas padora «llonyueHne MOIOYHOKHUCIIBIX IPOAYKTOBY.

IKeKypeust «bnoTexHoIorns — BaKHeas IpOU3BOAUTENbHASI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue n pa3BUTHE IBOJTIOIHOHHBIX NPeACTABICHNA B OHOJIOTHHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceiiku BOZHUKHOBEHUs JapBUHU3Ma. JKu3Hb
W Hay4dHas nearenpbHocTh Y. JlapBuHa.

JBuwxkyume cunel 9Bodronud  BuAoB mo Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
PasMHOXKEHHsI OpPraHU3MOB, HACIIEACTBEHHAas: H3MEHYUMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndyeckoid Teopun 3Bosounu (CTI). HeliTpanbHas Teopust HBOJIOLNH.
CoBpemeHHas IBOJIIOIIMOHHAs Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.

JleMoOHCTpanun



[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHumna »KuBBIX
cymects (no Jlamapky)», «Mexanuszm hopMUPOBAHUS IPUCTIOCOOJICHUH Y paCTEHUN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectus Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 60prOEI 32 cymecTBoBaHuEY, «I[loposl romybeiy, «MHOrooOpasue KyabTypHBIX (GOpM
KanycTs», «llopoapl JOMamHMX >KMBOTHBIX», «Cxema oOpa3oBaHHMs HOBbIX BuAOB (o Y.
HapBuny)», «CxemMa COOTHOILIEHHUS IBIKYIIUX CHJI SBOMIONHUN», «OCHOBHBIE MOJOKEHUS
CUHTETHUYECKOI TE€OPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonusi 4 eé pe3yJbTaTbl

[Tomynsimust Kak 3JeMeHTapHas eAuHuLa 3BoolMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphl NonyJsiuil. I3mMeHnenune reHopoHaa MOMYJISIUN KaK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHUE. 3aKOH reHeThdeckoro pasHoBecust Jx. Xapmau, B.
BaitaOepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TIpoIecc.
Komb6unaruHast u3MeHUMBOCTh. peli reHoB — ciiydaiiHble HEHApPaBJICHHbIE N3MEHEHUS YaCTOT
amneneid B nonynsauusax. Jddext ocHoBarenss. Ipgexm dymuviiounozo eoprviuika. CHudiceHue
2eHeMmuU4ecKoe0 pasHoobpasus: npuduHsl u cieocmsus. Ilposenenue sghgpexma opetigha 2enos 6
oonvwux u Manvix nonyiayusx. Mwurpamun. V3onsmus  momynsuuii:  reorpaduveckas
(mpocTpaHCTBeHHasl), OroIoruueckas (pernpo yKTUBHAs).

EctectBeHHbIil 0TOOp — HampaBistomuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
oTOopa: JIBMXKYLIUHN, CTAOWIM3UPYIOLIUH, pa3pbiBatoluil (au3pyntuBHbii). [lonoBoit otbop.
Bo3HMKHOBEHME U HBOJIIOLKS COLIMATILHOTO ITOBEACHUSI )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OpraHU3MOB KaK pPe3ysibTaT MHKPO3BOIIONMU. Bo3HUMKHOBEHUE
npucnocoOaeHnit y opranu3mMoB. ApoMop¢ho3sl 1 uanoanantauuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoOB:  MopQojoruuyeckue, (U3NOIOTHYECKHEe, OHOXMMUYECKUE, IOBEJAECHYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHue kak pe3yabTaT MHKpPO3BOJIOLMU.
M3onsauuss — xirodeBoil ¢dakrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajuionarpuieckoe  (reorpaduyeckoe), CUMMATpUUecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuauzanus). JJuTeIbHOCTb SBONIOIIMOHHBIX IIPOIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIONIMOHHON OuoOJOrMM B  pa3paboTKe HAYyYHBIX METOJIOB COXPAaHEHUS
O6unopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «IloMmyNalnoHHAsI CTPYKTYypa BUIAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «/[Bmwxymime CHIIBI  DBOJIIOIUNY,
«OKOJOTHYECKass M30JSIIMs MOMYJSAIMNA ceBaHCKOM (openny», «['eorpaduueckas H30IALUA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoiy, «IlomyssiuoHHbIe BOJIHBI YHCICHHOCTH
XUITHUKOB H KepTB», «(CxeMa NeWCTBUS €CTeCTBEHHOro otbOopa», «®DopMbl OOpbOBI 3a
CYILLIECTBOBaHHE, «MHycTpuanbHbIi MEJIaHU3M», «OKuBblie HCKOIIaeMbIe»,
«ITokpOBUTENBCTBEHHAsI OKpacka MXHUBOTHBIX», «lIpemynpexnaromas OKpacka >XKUBOTHBIX,
«®Duznonoruueckue agantanun», «IIpucrnoco6IeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCThY,
«Kputepun Buma», «Bugsl-nBoiiHukm», «CTpykrypa Buma B npupoae», «CrocoOs



BUnooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHWe TpEX  BHUJAOB  JIAHJBIIICHY,
«DKOJIOTHYECKOE BHI000pa3oBaHMe BHIOB CHHUI, «llomumiuonasr pactenmii», «KamyctHo-
peneyHbI THOPUIY.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMUM HACEKOMBIX, dydelna NTHIl U 3Bepel ¢
IpUMEpaMHu pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesa NTUL U 3Bepeil pa3HbIX BHUJOB, repodapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BbisiBIIeHHE H3MEHYMBOCTH y 0COOEH OJTHOTO BUIA».

JladopaTtopnasi paGora «lIpucmocoOiieHusi OpraHM3MOB U HMX OTHOCHUTEIbHAsS
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3sosionusi H e€é pe3yJbTaThl

Metoap! n3ydeHust MakpodBoJronuu. IlaneonTonornueckre METOIbI U3y4EHUS IBOJIIOLINH.
ITepexonnbie (OpMBbl U PUIIOTEHETUYECKHE PSI/IbI OPTAHU3MOB.

buoreorpapuueckne metomsl u3ydeHus osBomonuu. CpaBHeHue ¢uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYeckre METOJbl M3YyYCHHs SBOJIOLMH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAIOrMYHbIe OpraHbl. PyuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKyJIIpHO-
FEHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTU4YEeCKHME METOJAbl M3yYEHHUs  HBOJIIOLHUU.
I"'omonoruynsie reHsl. COBpeMEHHBIE METO/ABI IOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBwWia) JBOMOUMU. [lpunyun  cmeHvl  YyHKYuULL.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUY.

JleMoHCTpanun

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

Tabmuipl U cxembl: « ODUITOTEHETUYECKUM PSJ JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emun», «Jlpeiid koHTHHEHTOBY, «PenukTel», «HadanmpHble cTaauu SMOPHUOHAIBHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMUHBIE U AHAJIOTUYHBIE OPTaHbD, «PyTUMEHTBI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI UEIOBEKa U IIMMIIaH3e», «[J1aBHbBIE HampaBiICHUS
ABOTIOIUNY, «OO0ITHE 3aKOHOMEPHOCTH SBOJTIOLINI.

OO6opynoBaHue: KOJJIEKIMH, TepOaphy, MYJSDKM HCKOMAEMBIX OCTATKOB OPraHM3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3emie

Hayunble rumore3sl MPOMCXOXKACHUS XHU3HM Ha 3emiie. AOuOreHe3 W MNaHCIEPMHUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHHUU JKU3HM (KpealnoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUS KU3HU U €€ onpoBepkeHne onbitamu . Penn, JI. Cnamrannanw, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHuyeckoi Bomtonuy. [InaneTapHas (reojoruueckas) 3BONIONHA.
XuMHUECKasi ABOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. OGpa3zoBanue noimmMmepos u3 MoHoMepoB. KoaliepBaTHas runoresa
A. W. Onapuna, runote3a nepuyHoro OymnboHa JIx. XonneiliHa, reHeruyeckas rumotesa [
Meénnepa. Pubosumsi (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue memOpan
Y BO3HUKHOBEHUE MPOTOKJIETKH.



Uctopus 3emsmmm u wmeroabl €€ wu3ydyeHuda. lckomaemble OpraHMYECKHME OCTATKH.
['eoxpononoruss wu e€ wmeronsl. OTHOCUTENbHAasE ©  AOCONIOTHAsT  TE€OXPOHOJIOTHS.
['eoxpoHoornyecKkas mKkana: 30Hbl, 3Pbl, IEPUOJIBI, STTOXH.

HavanbHble 3Tanel opranndeckou sBoitouuu. [losiBneHue M 3BOIOLMS MEPBBIX KIETOK.
Oponronusi Meraboiu3Ma. Bo3HuMKHOBeHHE MepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coobmectB. Crtpomaronutsl. [lpoxapuorsl u
SYKapHUOTHI.

[TpoucxoxaeHue 3ykapuoT (cUMOHOreHe3). DBOJIOLMOHHOE MPOUCXOXKACHHUE BHUPYCOB.
[IpoucxoxneHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIHIl
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIC 3Tanbl IBOJIONHMU BhICIIUX pacTeHuil. OCHOBHBIE apoMOp(]O3bl pPaCTCHHIA.
Brixon pacrenuit Ha cymry. [losiBeHHe CIOPOBBIX PACTEHHI U 3aBOEBAHUE UMU CyIIH. CEMEHHbIE
pactenus. [IpoucxoxneHne BETKOBBIX PACTEHUM.

OCHOBHBIE 3Tambl HBOJIONUN KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpIOBbIE
KUBOTHbIE. JKU3Hb B BOJIe. DBOMIOIMS MO3BOHOUHBIX. [Ipoucxoxaenue ambuduil 1 penTHIIni.
[Tpoucxoxaenue miekonurtammux U nOtull. [lpuxHnun kiarodeBoro apomopdosa. OcBoeHHe
0eCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MEepUuoAaM: apxeu, MpoTepO30i, Maaeo30il, ME3030H,
KaiiH03011. O0111as XapakTepUCTUKA KJIMMAaTa ¥ reoJorn4eckux npoieccoB. [losiBneHue u paciseT
XapaKTepHBIX OPraHU3MOB. YTIieoOpa3oBaHUE: €ro YCJIOBHsSI M BIMSHHE Ha Ta30BBI COCTaB
aTMochepsl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. [lpuuunbl U ciaeacTBus
MaccoBbIX BbIMUpaHHi. COBpeMEHHBIH SKOJOTHUECKUN KpU3HC, ero ocobeHHocTu. I[Ipobiema
COXpaHeHMs OMopa3HooOpas3us Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHu4eckoro mupa. [IpuHIuIBl Kiaccu@uKau OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIINBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. Onapun, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuupl n cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. TlacTtepa mo u3ydenuro
caMo3apoXJieHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «ITtanbl HeopraHuyeckou
IBONIOLUNY, «I eoxpoHOmornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMI,
«Cxema 00pa3oBaHUs DYKapHUOT IMMyTEM CUMOHNOTeHe3a», « CrucTema )KUBOM Mpupo b, «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuit», «PunnopuTe», «OIHOKIETOUYHBIE BOJAOPOCINY,
«MHoroknerounsle Bojgopocian», «Mxu», «llanmopotHukmny, «l'omocemMeHHBIE pacTEHUS,
«Opranpl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHPa», «ApoMopQo3bl
KUBOTHBIX», «[Ipocreitmmey», «Kumeunonomnoctueiey, «llimockue uyepBu», «UaeHUCTOHOTHE,
«Pw10BI», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «I[Itunpy, «Mnekonuraromue», «Pa3Butne
J)KU3HA B apXeucKoul spe», «Pa3BuTue XU3HUM B IPOTEPO3OMCKON 3pen, «Pa3zBuTue XKU3HU B
MaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3zBuTHe )KNU3HU B KalTHO30MCKOM
apen, « COBpeMEHHasi CUCTEMa OPTaHHUYECKOTO MUPay.

OOGopynoBanue: TepOapuMl pacTeHUU pPa3TUYHBIX OTEIOB, KOJJIEKIIMH HACEKOMBIX,
BIIQXKHBIE Tpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4yuye€la NTULl U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITAEMBIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPraHU3MOB.



Bupryaabnas jgaboparopHass padora «MopgenupoBanue onbiToB Mumepa—tOpu 1o
U3yYEHHUIO A0MOT€HHOT0 CHHTE3a OPraHWYECKUX COCIMHEHHI B IEPBUYHOM aTMOchepey.

JladopaTtopHasi padora «/3ydyeHne M ONUCAHHWE HCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.

IIpakTuyeckasi padora «/3ydeHrne ocOOCHHOCTEH CTPOSHUS PACTCHUI Pa3HBIX OTICIOBY.

IIpakTuyeckas padora «M3yueHne ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHune 4eJJ0BEeKa — AHTPONOreHe3

Pa3penbl u 3anaun aHTpOnosoruu. MeToasl aHTPOIIOIOTHH.

CraHOBIJIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHeie BO33peHMUS.
CoBpeMeHHbIEC HAYYHbIE TEOPUH.

CxonctBo yenoBeka € KUBOTHBIMHM. (CHCTEMaTHMUECKOE IIOJIOKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJIOBEKA C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]oIoruueckue,
sMOpuosoruyecKkue, (HU3HO0IOro-0MOXUMHUYECKHe, MoBeAeHueckne. OTiIHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpAMOX0XK/IEHNE U KOMIUIEKC CBSI3aHHBIX C HUM NMPHU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

JBuxyuue cuiibl ((pakTophl) aHTPOIIOTeHEe3a: Ouoornyeckue, connanbabie. COOTHOLICHHE
OHMOJIOTUYECKHX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaIUU aHTpOIIOreHe3a. PaHHue yenoBekooOpa3Hbie 00€3bsiHbI (IIPOKOHCYIIbI) U
paHHHE MOHTHIBI — OOIIHE MPEIKH YEIOBEKOOOPA3HBIX 00€3bsH U JIIO/ICH. ABCTPAJIONUTEKU —
JIBYHOTHE Mpelku JroAe. YenoBek ymenblid, NepBble U3rOTOBICHUS OpyAuil Tpyna. Uenosek
MPSMOXOJSIIIUN M TEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek reineab0eprckuili —
001Nl MpeoK HeaHIePTaIbCKOr0 YEIOBEKa U YeJIOBEKa pa3yMHOro. YenoBek HeaH1epTalbCKUM
KAaK BHJ JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHbI COBPEMEHHOIO THUIIA, JEHHCOBCKUUI
YeN0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u maaeoreHOMUKa.

DBOJIOIUS COBPEMEHHOTO ueloBeka. EcTecTBeHHBIN OTOOp B MOMYJSIIMSIX YeTOBEKa.
MyTtaunonHbIi npouecc u noiuMopdusm. IlonynsuoHHble BOJIHBL, Apeii( T'€HOB, MUTpalus U
«3(pexT ocHOBaTENA» B MOMYJIALUAX COBPEMEHHOTIO YEJIOBEKA.

Yenoseueckue pacel. [loHstre o pace. bonbiime pacel: eBporeonaHas (eBpa3uiickas),
aBCTPANIO-HETPOHIHAS (PKBAaTOpPHAIbHASA), MOHTOJIIOMAHAS (a3MaTCKO-aMepHKaHCcKas). Bpems u
IIyTH pacCeJICHWs 4YeloBeKa M0 IulaHere. EaMHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobieHHOCT YenoBeKa K pa3HbIM YCIOBHUSIM OKpY Karolen
cpensl. BnusiHue reorpaduyeckoil cpensl u Apelida reHoB Ha MOPGOIOTHIO U (PU3UOTIOTHIO
YeJloBeKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M IAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISALUN.
buocommaneHble  HccnenoBaHus ~— OpPUPOABI  yenoBeka.  McciemoBaHuE  KOJBOJIKOLMM
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpanun

[Toptpetsr: Y. {apBun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmuiel uw  cxeMbl: «MeETOABI  aHTPOMONIOTUMY», «['OJOBHOW MO3T deIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKelIeT uelnoBeKa M CKeNleT IHMMITaH3e», «PyaTuMeHTHl u
aTaBU3MBbI», «/[BHKylIMe CHIIBI aHTPOINOreHe3a», «ODBOJIOIUOHHOE JpPEBO YEIOBEKay,
«ABcTpanonurek», «HemoBek yMembiity, «HernoBek MpIMOXOIAIInin», «/[eHnCcOBCKUil 4eToBEK»
«Heangepransupy», «KpomanboHb, «IIpenku yenoBeka», «ITambl 3BOJIOLNUU YEIOBEKa,
«Pacsl uenoBekay.



OO6opynoBaHue: MyJIsS KM OKaMEHEJIOCTEH, MPeIMETOB MaTepUaIbHOW KyJIbTYphl NIPEIKOB
4enoBeKa, penpoaykiuu (Gororpadun) KapTuH ¢ MUDOTOTHISCKUMH U OUOJICHCKUMU CIOKETaMU
IPOMCXOXKACHUST YeJoBeKa, (oTorpapuu HaXOJOK MCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET
YeJIOBEKa, MOJIEIb Yepela 4elIOBEKa M 4epena INUMIAaH3€, MOJEIb KUCTH YEJIOBEKa U KHUCTH
LIMMIIaH3€, MOJEIIU TOPCA MIPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «M3ydeHne o0OcCOOEHHOCTEH CTPOCHHMS CKeJeTa 4YeJIOBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTHyeckas padora «/3yueHue 73KOIOrHYECKUX aIalTallii YeTOBEKAY.

Tema 6. IK0J10rusl — HAYKA 0 B3AaMMOOTHOIIEHUSIX OPraHM3MOB M HAIOPraHM3MeHHbIX
CHCTEM C OKpY2KaroLei cpenoi

3apoxaeHue W pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazaensl u 3amaum skosioruu. Csizb
9KOJIOTMH C APYTHUMH HayKaMH.

Metonsl skonoruu. [loneBbie HaOMOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOJHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUM. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMH,
PETrHOHANBHBIN U TI100aIbHBIH.

3HAUeHUE DKOJOTMYECKMX 3HAHUM I 4YeJIOBeKa. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBS3€H 4eJIOBEUeCTBA C MNpUponod. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIBTYpbl H
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JdeMoHcTpannmn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuner u cxeMbl: «Pasnmensl skomorum», «MeToasl dkojaoruny, «CxeMa MOHHUTOPHHTA
OKpYXKaroIle Cpesb».

JlabopaTopnas padora «/3ydeHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. OpranusmMsl U cpega 0OMTaAHUSA

Okonorudyeckue (GakTopbl U 3aKOHOMEpHOCTH uX jedctBuda. Kiaccudukanus
HKOJIOTHUECKUX  (aKTOpOB:  abMOTHYecKHWe, OMOTHYEecKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JieMcTBUS 3Kojdoruueckux ¢akropos. [Ipauno munumyma (K. [npenrens, 1O.
JIn6bux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue gakropbl. CBeT Kak 3kojoruueckuil pakrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLIECHHUIO K cBeTy. CurnanpHas posib ceera. dortonepuoausm.

Temnepatypa kak 3Kojorudeckuil ¢akrop. [leiicTBue TemmepaTypbl Ha OpraHU3MBI.
[TorikniIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocte kak skonoruueckuit ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHI0 K Boje. IlpucnocoOnenus
’KUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MMOYBEHHAs, ITyOWHHas
NOJNOYBEHHAs!, BHYTPHOpraHu3MeHHas. DPU3HKO-XMMHUYECKHEe OCOOCHHOCTH cpell OOWTaHMA
opranu3MoB. [Ipucrnoco6aenns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHUSAM yCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHH: NepeBbs, KyCTapHUKH, KyCTapHMUYKHM, MHOTOJIETHHE TpaBbl, OAHOJETHHUE TPaBBL.



JKuznennbie (GOpMBI KUBOTHBIX: THIPOOMOHTHI, TEOOMOHTHI, a’poOMOHTHL. (CcOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckue  Qaxkroppl. Buasl  OMOTHUECKMX  B3aMMOJACHCTBHIA:  KOHKYpPEHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyalin3M, KOMMEHCATIU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopudeckue, ¢padbpuyeckue). 3HAYCHHE OMOTHYECKHX B3aUMOJCHUCTBUN JUIsI CYIIECTBOBAHHS
OpraHu3MoOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKIIFOYCHHUS.

JemMoHCTpauMu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopbd», «CBETOBOM CHEKTPY», «IKOJIOTHYECKUE
IPYIIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», « TeII0KpOBHBIE JKUBOTHBIE», «XO0JI0JHOKPOBHBIE
KUBOTHbIEY», «DPU3NOIOrMYECKUE aJanTallii >XMBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue putMbDy, «KusneHusle GopMbl pacTeHuin», « KuzneHnsie poOpMbl KUBOTHBIXY,
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «IKOocUcTeMa XBoitHoro necay, «llemn nurtanusy,
«XumHuvectsoy, «llapasurusm», «Konkypenuus», «Cumonosy», «KommeHcanuzmy.

OOGopynoBaHue: Tepbapuy pacTeHHd € JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (akTOpoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHENIOOUBbIE U TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHust, rep0apuu U KOJUIEKIIMU TETJION00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMUMBBIX PACTEHUH,
yyyena NTUL W 3Beped, repbapuu pacTeHHi, OTHOCIIIUXCA K TUTrpoduTam, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHUS TAHHBIX TPYII, KOJUICKIIMH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, TrepObapuM M KOJJIEKIMHM pPacTeHUH W JKMBOTHBIX, OOJajalolmux dYepTaMu
IPUCTIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUM JKU3HM, repOapuu U KOJUIEKUIUU
PacTeHM U KUBOTHBIX Pa3IMUHBIX JKU3HEHHBIX ()OPM, KOJUIEKIIMH KUBOTHBIX, YUaCTBYIOLIUX B
pa3INYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHas pa6ora «BpisiBIeHHE MPUCTIOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JladopaTtopnasi paGora «BbIsBIeHUE TNPUCITOCOOJICHUN OPraHU3MOB K  BIIMSIHHUIO
TEMIEPATYPHI».

JlaGopaTtopnas padota «AHaTOMHYECKHME OCOOCHHOCTH pAcTeHUH M3 pPa3HBIX MECT
OoOUTaHU.

Tema 8. Dxos10orust BUAOB M NOMYJIALMI

OKOJIOTUYECKHE XapaKTePUCTUKHU Momyisiuu. [lomynsuus kak OMoioruyeckas cUCTeMa.
Ponp HeogHOpoOAHOCTH cpefbl, (U3NUYEeCKUX OapbepoB W OCOOEHHOCTEH OMOIOTHMH BHJIIOB B
(GbopMHPOBAHNHU MPOCTPAHCTBEHHOHN CTPYKTYpHhI NOMyJsAuil. OCHOBHBIE MTOKAa3aTeH MOMYJISILNN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas W TOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHS.

Okojnorudeckas CTpykTypa nomyssinui. OLeHKa YHUCIEHHOCTH NOmyJsuuu. JnHamuka
MOMYJISILMK U €€ perysauus. buotnuecknii noreHyan nonyaauuu. MoaeanpoBaHue JUHAMUKU
nomyssiuu. KpuBble pocta uucieHHoOcTH mnomyisuuu. Kpuble BbikuBaHus. Perymsnus
YUCIIEHHOCTU TMOMYJISIMMA: POJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKoJoruyeckue cTpaTeru BUIoB (1- u K-crparterun).

[Tonsstue 00 »sKojMormueckoi Huime Buaa. Mecroobutanue. MHoromepHas MOJENb
skosornyeckord HumM JIx.M. Xatuuncona. Pa3mepsl skosiornyeckoil Hum. [loTeHunanbHas u
pean30BaHHas HUIIIH.

Bun xak cucrema nomyssanuii. Apeansl BUAOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
OKOJIOTUYECKUE DKBUBAJIICHTBHI.



3aKOHOMEPHOCTH MOBEJCHMS W MHUIpaluil JKUBOTHBIX. bHONOruueckue WHBa3UU
qyKEPOJHBIX BUJIOB.

JleMoOHCTpanuu

[Toptper: Ix. . XaTuynHCOH.

Tabnuupl 1 cxembl: « DKOJIOTHYECKUE XapaKTEPUCTUKHU Homysauun», «I[IpocTpaHcTBeHHas
CTpyKTypa mnomyjsuun», «Bo3pacTHple nupamuabl nonyssiun», «CKOpOCTb —3acelieHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzmMamu», «Mopenb skonornueckod Humm J[x. W.
XaTYnHCOHAY.

Ob6opynoBaHue: repoapuy pacTeHUH, KOJUIEKIIUN )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHuns ceMsH pacCTeHUI K PacCEIICHUION.

Tema 9. Jxos0rus cood1ecTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3Mamu B
OHOLICHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnam). DyHKUMOHATIbHBIE OJIOKH
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abuorndeckue 010ku 3kocucteM. [10UBBI U UIIBI B 3KOCHCTEMAX.
KpyroBopot BeIiecTB 1 MOTOK SHEPTUHU B IKOCHCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. buomacca u npoykius. DKOJ0THYECKUE TUPaMUIbl
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHble
3aKOHOMEpPHbIE CMEHBI COOOLIECTB — CyKleccuu. IlepBUUHBIE U BTOPUYHBIE CYKIECCUH U HMX
OPUYMHBL. AHTpONOreHHblE BO3JCHCTBUS Ha cykueccud. KimmakcHoe cooOuiecTso.
Bbuopa3znoobpa3ue 1 moJHOTa KPyroBOPOTa BELIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHbIE 2KOCUCTEMBI. JKOCUCMEMbl 03ED U peK. DKOCUCTeMbl MOpel U OKeaHoe.
DKocucmemvl myHop, 1ecos, cmeneil, nyCmbiHb.

AHTpPOIIOTEHHbIE  JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmuuus wmexay
AQHTPONOTEHHBIMU U TIPUPOJHBIMU SIKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunaHTponu3anusi ropojckoi ¢ayHel. buomormdueckoe u  XO34HCTBEHHOE 3HAYEHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
Ponv kackaonoeo agpghexma u 6udoe-30ughuxamopos (knrouesvix 6ud08) 8 GYHKYUUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMHU. YCTOMYMBOCTH
OpraHM3MOB, MOMYJISIUM M HOKOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX W aHTPONOTE€HHBIX
BO3JICHCTBUI.

Mexanuzmol  6030elicmeusi  3a2pA3HEHUll  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHU3ZMEHHOM, NONYIAYUOHHOM U SKOCUCHEMHOM YPOBHAX, OCHOBbl IKOLO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmausi. MeToqoorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmune! u cxembl: «CTpyKTypa OMOLIEH03a», «DKOCHUCTEMA HIMPOKOJIMCTBEHHOTO JIECay,
«DKocucTeMa XBOMHOTO Jieca», «DPyHKIIMOHAIbHBIE TPYIINbl OPraHU3MOB B JKOCHUCTEMEY,
«KpyroBopor BemiecTB B 3KocucTeMe», «llemn mnwuraHus (macTOMIMHAA, JIETPUTHAS)Y,
«OKoJIOTHYECKas MUpaMUa YUCcen», « IKOJIOTnYecKas mupamuia OMoMacchh», « DKOJOrHUECcKast
nupamuia 3Heprumn», «Odpazosanue 0onoray, «IlepBuunas cykieccusn», «BocctanoBienue neca



nocie moxapay, « JKocucremMa o3epay, «ArpoueHnosy», « KpyroBopot BelecTB ¥ MOTOK SHEPTUU B
arporieHose», «[Ipumepsr ypOoIkocucTem».

O6opynoBanue: repOapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesa IMTHUI[ U 3BEPEei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHI, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onucanue ypoOIKOCUCTEMBD.

JlaGopaTopHnasi padora «/3y4ueHue pazHOOOpa3usi MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKYypcHusi «IKCKYypCHsl B THITMYHBIA OMOTEOoIieHo3 (B 1yOpaBy, OEpe3HsK, €IbHUK, HA
CYXOJIOJIbHBIN WJIM MOWMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKCKypeHust « IKCKYPCHs B arpo3KOCUCTEMY (Ha MOJI€ WK B TEIIMYHOE XO35HUCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapHas 00ojgoyka 3eMiH, Tlie CYIIECTBYET WM CYIIECTBOBaJa
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepnaackoro o
o6uocdepe. O6nactu 6mocheps! u e€ cocras. Kuboe BeniecTBo Onocheps! u ero GyHKINH.

3aKOHOMEPHOCTH CymiecTBoBaHUS Onocheprl. OcobeHHOCTH Omochepsl Kak TI00aTbHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OHoreoXMMHYECKHe HUKIBI (Yriiepoa, a3oTa). PUTMuuHOCTh siBIeHu# B buocdepe.

3oHanbHOCTh OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CyIIN: TyH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIC U IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHbBI, ITyCTHIHH, TPOIIMYECKUE JIeca,
BBICOKOTOPBs. KiMmar, pacTuTeNnbHbBIN U )KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa u QYHKIIHS AKUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHIIMaNa U OuocdepHbIx
GyHKIMIA.

JleMoOHCTpanuu

[Toptpetsr: B. . Bepnanckuit, 3. 3rocc.

Tabmumel u cxemsl: «I'eochepsr 3emnn», «Kpyrosopot a3ora B mpuponae», «Kpyrosopor
yTiepoaa B mpupojae», «KpyroBopot kuciiopoaa B mpupoje», «KpyroBopor Bojabl B IIPUPOJIE,
«OcHoBHBIE OMOMBI cyIny, «Knumatuueckue nosica 3emun», « Tyaapay, «Taitray, «CMmeniaHHbIf
necy, «llIupokonucTBeHHbI Jec», «Crenby, «CaBanHay, «[lycTeiHay, « Tponuueckuit gecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIHH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYMHBL Bo3naeiicTtBue uenmoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsizHeHne BOoIHOM cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue mouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KirMara.

AHTPOITOTEHHOE BO3/ICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIH MUpP. OXpaHa pacTUTEITHHOTO
U KUBOTHOTO Mupa. OCHOBHBIC TPHHIMITBI OXpaHbl Tpupojasl. KpacHeie kHUTH. Oc000
oxpansiemble nipupoubie Tepputopuu (OOIIT). Boranudeckue caabl U 300JI0TUYECKUE TTAPKH.

OcCHOBHBIE IPHUHIIUITBI YCTOMUMBOTO Pa3BUTHUS YEIIOBEUECTBA W MPHUPOABL. ParmonaapHOe
PUPOJIONOIL30BAaHUE M COXpaHeHHe OHOJoru4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJIBHBIX IKOJIOTHUECKUX KPU3HCOB. OCOOCHHOCTH COBPEMEHHOT'O KpPH3HCa
U €T0 BEpOSITHBIC TTOCTIEACTBHSI.

Pa3BuTHE METOJOB MOHHMTOPHUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozcuueckoe paznoobpasue u ouopecypcol. Hayuonanvrvle ungopmayuonmvie
cucmemvl, obecneuugaroujue 0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOEIbHLIX U008 U
akocucmem. OCHO8bL IKOpeabuIUmMayuu IKOCUCmem U cnoco608 60pbovl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHwixX 9KOCUCTIEM.



JleMoHCTpauMu
Tabmuubl u  cxembl: «3arps3HeHue atMmocdepb», «3arpsa3HeHue Truapocheps,
«3arps3HeHIE TOYBBDY, «[TapHUKOBBIHA 3P PerT», «Oc000 OXpaHIEMbIE TPUPOIHBIC TEPPUTOPHI,
«Mogenu ynpasiasieMoro Mupay.
O6opynoBanue: ¢potorpaduu oxXpaHsIeMbIX PACTCHHUH U KUBOTHBIX KpacHoit kaurn Poccuiickoit
®enepaunn, KpacHON KHUTH pErHOHA.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 BUOJIOT'HU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIEC U ITPEIMETHBIE.

B crpykType JTUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTPAMMBbI 1O OHOJOTUU BBIJCICHBI
CJICIYIOIIUE COCTaBIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKOM  TpaKJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuyue momusayuyu K OOyUEHUI0 OUOJIOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOEXIeHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0OYUYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, IPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  SKOJIOTHUYECKONH  KYJIBTYPBHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JlugHOCTHBIEC pe3ybTaThl OCBOCHUS MPOTPAMMBI 110 OUOJIOTHUU JOCTHTAIOTCS B €IMHCTBE
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpOLEccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, PA3BUTUS BHYTPEHHEHW MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YETOBEKY TPyJla U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBOXEHUS, OEpPEeKHOTr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoe U OKPYKarolIen cpee.

JlugHOCTHBIE PE3yJIbTaThl OCBOCHUS Y4eOHOro mnpeamera «bruosiorusy IOJKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH O0YYarOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa JACATEIHLHOCTH B IMPOIIECCE peaTu3allMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMU  OOydYaromIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKeHHE 3aKOHA U
MIPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSATEIHHOCTU MPHU CO3JaHUH YUEOHBIX MPOEKTOB,
pElIeHNH YUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHUH OMOJIOTHIECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHWE YYHTBHIBATh B CBOMX JIEUCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU yOKIECHUSAMH, KYJIbTYPHBIMU IEHHOCTSIMU U COIIMAIILHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOTHEHHS YUYeOHBIX,
MO3HABATENIPHBIX W UCCJIEIOBATEIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYX ACHUU CITIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPIKAHNS,

TOTOBHOCTb K TYMAaHUTApPHOU U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHOM, ropaocTu 3a CBOWM Kpail, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHATBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHHUIM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/JIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OUOJIOTHUH,
MOHVMAHUS 3HAYeHUsT OWONOTMHM B IO3HAHWW 3aKOHOB TIPUPOJIbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoexx 1IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHUE MPOSBISATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

S5) ¢wusuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 340POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COONIOZICHHE TUTUEHHYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3NYecKas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHUMAaHWE I1IEHHOCTH TIPaBWJ WHIUBUIYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJECHUS B CUTYyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAaHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKON U COLMAIbHOM HApPaBIEHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO IEATETLHOCTB;

WHTEpPEC K Pa3Iu4HbIM cepaM NpodecCHOHATBLHON NeATeTbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBII BBIOOp OyAyIeil nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM BCel
KU3HU,

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH I1eJIecCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CYILLECTBOBaHMS;



MOBBILIICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TOCJIEJCTBUN JJIsI OKPYKAIOILEH CPEJIbl;

OCO3HaHHUE TTI00aTBFHOrO XapaKTepa KOJOTHIECKUX POOJIeM U MMyTeH UX PEIIeHUs;

CIIOCOOHOCThH UCHOJIB30BaTh MpUOOpETaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOIIOIeHUE
MpaBWJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MpPeIIPUHUMAEMBbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJU4Me Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYpbl, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKATHBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAHMAliore KYJbTYp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KYJIBTYpPBhl KaK CPEICTBA B3AMMOICHCTBHS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO MPEICTABICHHS 00 OKpY KArOIIeM
MUpPE Kak O CIWHCTBE MPHUPOMABI, YEIOBEKa © OOMIeCTBa, B MO3HAHUHM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodiieM COXpaHeHUs: TPUPOTHOTO PAaBHOBECHS;

yOSXKIAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHOW IHMBWIM3AIMU: 00ECTICUeHUs
HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEeH BBIXO/AA U3 TIIOOATBHBIX
HKOJIOTMUYECKUX MPOoOJieM U o0ecTieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUN OMOJIOTHYECKUX 3HAHUM B IEJISAX MOBBIIIEHUS OOIIEeH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil MpU N3y4eHUN OHOJIOTHH;

MNOHUMAHUE CYIIHOCTH METOJOB IO3HAHHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh TMOJydYaeMble 3HAHUS [UIS aHaiu3a W OOBSICHEHUS SIBICHUU
OKPY’)KAIOIIET0 MHpa M TMPOUCXOANIUX B HEM HM3MEHCHMH, YMEHHE Jenarh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4YHbIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C METbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO WCIOJb30BaTh OMOJIOTHMYECKUE 3HAHUS JUISI PEIICHHS
po0JIeM B pealIbHBIX )KH3HEHHBIX CUTYaIHSX;

OCO3HAHUE IIEHHOCTH HAy4YHOM NEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh UHAUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHWK IO OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPEOHOCTAMH.

METAINPEJMETHBIE PE3YJIbTATHI



MeranpeameTHble pe3ysbTaTbl OCBOEHHsS yueOHOro mpeamera «buosorusy BKIHOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOLINE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(uKy MeToJ0B MO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHUE, IPOILECC, CHCTEeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, MCCIIe0OBaHKe, HAaOII0eHNe, U3MEPEHUe, HKCIEPUMEHT U JIpyTrHe); YHUBEpCAJIbHBIC
yueOHble JeiCTBUS (IO3HABATEIbHbIE, KOMMYHHUKATUBHbIC, PETYJATUBHBIE), 00ECIEUNBAIOIINE
(dopmupoBaHue (YHKIMOHAIBLHON I'PaMOTHOCTH M COLMAJIbHOM KOMIIETEHIMU OOydaroIIMuXcs;
CIOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXUCLUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJlbHbIC Yy4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHON IIPAKTHKE.

B pesynprare un3ydeHuss OMOJIOTMM Ha YPOBHE CpEOHEro ooOuero ooOpa3oBaHUs Yy
oOyuaromierocsi 0yayT copMupoBaHbl M03HABaTEIbHbIC YHHUBEpCAJIbHbIC yueOHbIE IEHCTBHI,
KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUSA, PpETYJISATUBHBIE YHHBEPCAJIbHBIC
y4eOHbI€ JeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MeranpeameTHble pe3yabTaThl OCBOCHMs IMPOrpaMMbl CpeJHEero oomero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH A€ CTBUSMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyalIM3UpOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN PUEMBI JIOTHUYECKOI0 MBILIUIEHU (aHaJIu3a, CHHTE3a,
CpaBHEHHs, KiaccH(UKaUK, OOOOIIEHUS), PACKPHIBATh CMBICH OHOJOTUYECKUX ITOHITHI
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMH);

ONpEACIATh LEIN JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM MX JOCTHKECHMS,
COOTHOCHTD PE3YJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENSIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXkIE€HUS (MHIYKTUBHBIE, I TyKTUBHbIE, 10 aHAJIOTUH ), BHISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMATPUBAEMBIX SBJIEHUSAX, (POPMYJIUPOBATH BBIBOABI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EU U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TakXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX UCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEACTBUN JeSTENbHOCTH;

KOOPJAMHHUPOBaTh M BBIIOJHATH pabOTy B YCJIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE MPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIBCKHIE AeHCTBHUSA:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pEILIeHNs TPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;



UCIOJIb30BaTh PAa3JIMYHble BUIBl ACATENBHOCTH IO IOJIyYEHUI0 HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIH THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMUHOIOIUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BAaTENbHOW NEATEIHLHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISBIIAT [PUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajadyy, BbIJBUIaTh
TUIIOTE3Y €€ PEeLIeHUs, HAXOAUTh apryMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEPXKAECHUI, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHAJM3UPOBAThH MOJyYEHHBIEC B XO/1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBJIATh LEJICHAIIPABICHHbIM MOUCK NEpeHoca CPEACTB U CIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETh NEPEeHOCUTh 3HAHHWA B  IIO3HABATEIbHYID M  IPAKTHYECKyl0  00JacTu
KHU3HENIeATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPUTMHAIBHBIC TOJXOAbI W PEUICHUS, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIIle albTepHATUBHbIE PELLICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIONYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IUYHBIX BHJIOB U (opM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pPazIMYHBIE METOABI TNPH IOWCKE U OTOOpe
Ouosiornueckoi HHpopMaIuu, HeOOXOAMMOM JIJIsl BEITIOJIHEHUS YUEOHBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMabHYIO (OpMYy MpEJCTaBICHUS OMOJOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYroe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYecKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJaJeTh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HH(OPMAIIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obuenue:

OCYILECTBIISATh KOMMYHHMKAIIMU BO BceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CYXJICHUS OTHOCHTEJBHO BBIMIONHEHUS TMIpeIUIaraéMoi 3a/Ja4dd, YYHUTHIBATH HWHTEPECH U
COTJIACOBAHHOCTD MO3ULUI APYTUX YUACTHUKOB JHAIOTa WIH JUCKYCCHHU);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTyallluid, YMETh CMAT4YaTh KOH(QIUKTHI U
BECTH [1€PErOBOPHI;



BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMHU OOLIEHHS] M B3aMMOJEHCTBHSI, MOHUMATh HAMEPEHUs
JPYTUX JIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI Ipu
peleHn GMOIOrnYeckoil mpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEHUCTBUS NIPH PELLICHUH yueOHOM 3aauu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JCHCTBUH € y4€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIWHUPOBATH
JEHCTBUA 110 €€ TOCTUKEHUIO: COCTaBJIATH IIJIaH JEUCTBUM, pacIIpelelsiTh PO ¢ y4ETOM MHEHUN
YYaCTHHUKOB, O0CYKIIaTh PE3yJIbTaThl COBMECTHOM PadOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaHJIbI B OOLIMIA pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTHBHOE CTPATErMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX U YU€OHBIX CUTYaIUIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSIX M IOCTYIKax IO OTHOWICHHIO K >KMBOM IPHUPOAE, CBOEMY 3IJOPOBBIO U 3/10POBBIO
OKPYIKaOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENBHYIO JESITEIbHOCTb, BBIABIISATH MPOOIIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3a/Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOM pYIUIIMK B Pa3HbIX 00JIacTIX
3HAaHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENbHON pe(IeKCUu KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBUIA
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUu
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIlICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATb MOTHBBI U ApIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yNIbTATOB ACATEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpeamera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MpoPuIbHOTr0 00y4YeHHsT 00yUYarOIUXCs
6uonornu. OHYM BKIIIOYAIOT: crielupudeckue st OMOI0rUU HayuHble 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI 110 OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJYYCHHUIO HOBBIX 3HAHMW M WX MPUMEHEHMIO B PA3IMYHBIX YU4EOHBIX, a TaKKe B pEaIbHBIX
JKU3HEHHBIX cuTyauusx. [IpenMeTHele pe3yIbTaTel MPEACTABICHBI 110 FOJaM U3yYEHUS.

[TpenmetHble pe3yabTaThl 0OCBOCHUS YueOHOrO npeamera «buonorus» B 10 knacce 10IKHbI
OTpaXkatTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAHNY €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B TO3HAHUU 3aKOHOB IPUPO/IBI U PELICHUU
po0JeM palMoOHaIbHOIO IPUPOIONIOIb30BaHUS, O BKIIA1€ POCCUMCKUX U 3apyOekHbIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOIl OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue
Ouosornyeckue TEPMHUHbI U MOHATUSA (KMU3Hb, KJIETKA, OpPraHU3M, METaboIM3M, TOMEOcTas,
CaMOpEryJIsiliMs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneitnena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieAacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHtpax
MHOTr000pa3ust U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MOKOJIEHMS], PACIIEIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro HaciaenoBanus . Mennens,
TOMOJIOTUYECKHX PSIJOB B HaclencTBeHHOW wu3MeHunBoctu H. WM. BaBwmioa), TpUHIUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMH HAy4YHOT'O MO3HAHMs, UCHOJIb3YyEMBIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUEe, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACIATEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTrUYECKHUX MPOLECCOB: 0OMEHa BellecTB (MeTab0IM3M), IPEBPALLEHUS SDHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTePOTPO(HOTO TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Me03a,
ramMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAIIEHOTO pa3BUTHS, Pa3MHOXKEHHS,
UH/IMBUYAIbHOTO DPAa3BUTHUSA OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXAYy OpPraHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKLUUSAMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M MX (YHKIMAMH, MEXIY CUCTEMaMH OpPraHOB M HX
GYHKIUSAMHU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKIA U >KM3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHnoM U (hakTopaMH cpebl OOUTAHUS;



YMEHHE BBISBISITh OTIUYUTEIbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIE PaCTCHHI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs JOKa3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTHYECKUX IPYIII;

yMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBS3H MEX]TY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU TMPOLIECCAMU U SIBICHUSMH, JI€IaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATh JIA0OpPATOpPHbIE U MPAKTHUYECKHE padOThl, COOMI0IATh IpaBUia MPH
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHME BBIIBUIaTh THUIIOTE3bl, IMPOBEPATh HX HKCHEPUMEHTAJIbHBIMU CpPEACTBAMH,
dbopMyIHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh MOJYYCHHbIE PE3YJIbTAThI U IEIaTh BBIBOJIBI;

yMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJIyY€HHBIE PE3YJIbTAaThl HA YUEHUUECKUX KOHPEPEHLUSAX;

YMEHHE OIICHUBAThH 3TUYECKNE aCTIEKTHl COBPEMEHHBIX HCCIIEJOBAHUH B 001aCTH OMOJIOTHH
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHATBHON ACITEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03sIMCTBA, MUIEBON
MIPOMBIIIIICHHOCTH, YTIyOJIsaTh O3HABATEIbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH NpodecCuu U MPOAOKEHNE OUOIOrMYECKOro 00pa3oBaHus B OPraHU3aIMIX
CpeaHero NpogecCHOHaIBHOTO M BBICIIIETO 0Opa30BaHUSI.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npenMera «buonorus» B 11 knacce 10NKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUK COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBA, a TaKXKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO IPUPOIOIIOIB30BAHMS, U B (POPMUPOBAHMU LIEHHOCTHOT'O OTHOIIEHUS K IPUPOJE,
00I1eCTBY, YEJOBEKY, O BKJIAJ€ POCCHHCKHX U 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OnoJIoruy;

yYMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
NOHUMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHuecKass Teopus sBomtonuu), yueHus (A. H. CeBepuoBa — 0 myTsSX U HampaBICHUSX
sBommroiud, B.. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTo paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTUH), TunoTe3bl (runoresa «mupa PHK» V. I'unGepra);

yMEHHE BIaJleTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, WCIONb3yEMbIMH B
OMOJIOTUYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHHUE, W3MEpPEHUE,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCO0aMU BBISBJICHUS M OLIEHKHM aHTPOINOTCHHBIX M3MEHEHUIl B
IIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BUAOB, OHMOIreOIEHO30B, JKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOopa,
AJIONATPUYECKOTO U CUMIIATPUUECKOTO BHI000pA30BaHMs, BIUSHUS ABWKYIIUX CUJ 3BOJIOIUH
Ha TeHO(OH]] MOMYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;



YMEHHE YCTaHABINBATh B3aMMOCBSA3H MEX/Ty IPOLIECCAMH ABOJIIOLIUU, TBUKYIIIUMU CUITAMU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3JIUYHBIX HKOCHUCTEM M NPUCHOCOOICHUSMH K HHUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHUECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOI€HHBIX H3MEHEHHUH B 9KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UJIsl J0Ka3aTellbCTBa POJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TPYIII,
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEIOBEUYECKUX pac, HEOOXOIUMOCTU
COXpaHEHHs MHOT000pa3usi BHJOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
4eJI0BEYECTBA,;

yMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBS3H MEXITY
UCCJIETyeMbIMU OMOJIOTHYECKUMU TPOLIECCAaMU U SIBJICHUSIMH, JETaTh BBIBOABI U MPOTHO3BI Ha
OCHOBAHHH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX IKCHEPUMEHTATbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh MOJTYUYCHHBIC PE3YJIbTATHI U JIEIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Y4e€OHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJTy4YEHHBIE PE3yNIbTAaThl HA YYCHUUYECKUX KOH(PEPEeHIINAX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YelOBeKa U
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEJOTBPAIICHHS TII00aTbHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oy Iy1ieil mpodeccuoHalbHOM A TeNbHOCTH B
001acTi OMOJIOTHH, KOJOTHHU, IIPHUPOIOTIONH30BaHI, MEIUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPHUH, CEIICKOTO XO3S1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOJIATh TTO3HABATEIbHBIN
MHTEpeC, HalpaBJIeHHbIH Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH MPpOdeccuu U MPOoA0IIKEHHE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne (ungposBbie)
i HaumeHoBaHue pa3iesioB U TeM IPOrPaMMBbl Beero Kontpoabubie IIpakTnyeckue 0BpasoBaTeNbHbIE
padoThI padoThI pecypen
1 buonorus kak Hayka 1
2 JKuBbIE CHCTEMBI U UX U3YUYCHHE
3 buonorus knerku 0.5
4 XHUMHYECKash OpraHu3alys KIETKU 10 1
5) Crpoenne U QyHKIUH KICTKH 2
6 OOMeH BelecTB U MpEeBpallleHue YHEPTUH B KIIETKE 1
7 Hacnencreennast nunpopmanus u peanuzaus e€ B 9 05
KIIETKE
JKU3HEHHBIN UK KIETKU 6 1
Crtpoenue U QyHKIUN OPraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1 1.5
1 ['eneTnka — Hayka O HaCIEICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEZICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi opraHU3MOB 4 1
16 buoTtexHonorust u CHHTETUYECKask OMOJIOTHS 4 1
17 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 13




11 KJIACC

KosmnuecTBo yacoB JJIeKTPOHHBIE
Nen/m  HaumeHoBaHue pa3gesioB U Te€M IPOrPAMMbI Koutpoabubie  [IpakTuueckue (unpposrie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
2 Mukpo3BOIIOLHS U €€ PE3YIIbTAThI 14 1 2
3 Makpo3Bosronus 1 €€ pe3yabTaThl 6
4 [IpoucxoxxaeHue u pa3BUTUE )KU3HU HA 3eMie 15 15
5 [IpoucxoxaeHne yenoBeka — aHTPOIIOTeHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CHCTEM C 3 1 0.5
OKpY’Karolleu cpeaou
Opranu3msl 4 cpesja 0OuTaHUs 1.5
DKOJIOTHS BUIOB U TIOITYJISIIIAA 0.5
DKoorus cooduiecTB. DKOJIOTHIECKUEe CUCTEMbI 12 0.5
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpyrKarolas cpeaa
12 PesepsHOE Bpems 8 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosmmuecTBo yacoB I DNIeKTPOHHEBIE
° ara
n/n Tewa ypoxa Bcero KOHTpOJIbHLIe HpaKTquCKHe HU3YyYCHUA jg:aizl;:;eenbﬂme
padoThI padoThI pecypebi
1 Buonorus kak KOMITJIEKCHAs HayKa U KaK 4acThb 1
COBPEMEHHOT0 00IIIeCTBa
JKuBble cucTEMBI M X CBOWCTBA 1
YpoBHEBas OpraHn3anus KUBbIX CHCTEM 1
4 HcTopust OTKPBITHS U U3YYCHUSI KICTKH. 1
Kiterounas teopus
MeTo 161 MOJIEKYJISIPHOM M KJIIETOUHOM OMOJIOTHH.
[IpakTuueckas pabora «M3yueHne MeTO10B
5 KJICTOYHOM OnoJioruu (xpomarorpadus, 1
anekTpodopes, TuddhepeHInaTHLHOS
ueHtpudyruponanue, [1LP)»
6 XHUMHUYECKUH COCTAB KIIETKU 1
7 MuHepabHbIC BEIIECTBA KIETKH, UX 1
Ouosoruueckas poib
OpraHuyeckue BellecTBa KIeTKH — OeNKH.
8 JlabopaTtopHas padota «OOHapyKeHHe OEIKOB C 1
MTOMOIIIBIO0 KAYECTBEHHBIX PEAKIIHII»
9 CoiicTBa, Knaccuukanys u GyHKIUU OEIKOB 1
10 Oprannueckue BEMeCTBa KJIETKH — YTJIEBO/IbI 1
11 Oprannueckue BemecTBa KJIETKH — JIMIHIbI 1
12 Hyxneunossie kucnotsl. JJHK u PHK. 1 05

Jlaboparopnas pabota «Vccrnenoanue




HYKJICMHOBBIX KHCJIOT, BBIICJICHHBIX U3 KJICTOK
Pa3IMYHBIX OPraHUu3MOB))

Crpoenue u pynkuun ATO. pyrue

13 nykieosuarpudocdarsr (HTD)

14 Cexsenuponanue JIHK. MeToabl reHOMHKH,
TPAHCKPUNITOMUKHU, TPOTEOMUKH

15 Mertoapl CTPYKTYpHO# OMOJI0THI

16 Tunel knerok. [Ipokapuornyeckas KieTka
CrpoeHue 3yKapruOoTUYECKON KIIETKH.

17 [IpakTuueckas paborta «M3yueHne cBOHCTB 0.5
KJIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN annapar KIeTKH
OnHOMEeMOpaHHBIE OPTraHOUIBI KIIETKH.

19 [IpakTnueckas padbora «M3yueHue 1BUKeHUS 0.5
[IUTOIUIa3MbI B PACTUTEIILHBIX KIETKAX)»
[TosryaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHJIpHH, MacTu bl JlabopaTopHas pabora
«HccnenoBanue miazMoin3a 1 Aeria3Moin3a B
PACTUTENBHBIX KJIETKAX)»

21 HememOpaHHbIe OpraHou bl KIETKH

22 CrpoeHue u pyHKIMHU Aapa
CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK

23 sykapuot. JlabopaTopHas padora «3yuenue
CTPOEHUS KJIIETOK Pa3IMIHBIX OPTaHU3MOBY
AcCcUMUIISINS ¥ TUCCUMIIALIAS — JIBE CTOPOHBI
MeTabonu3ma. TUMbl OOMEHa BEIIECTB.

24 JlaGopatopHnas pabota «3yuenue

KaTAIUTUYECKOU aKTUBHOCTH ()ePMEHTOB (HA
MpUMEPE aMIITa3bl WK KaTalasbl)»




DepMEHTATUBHBIA XapaKTeP peaKLHil KIIETOYHOTO
MeTtabosm3ma. JlaboparopHas padota «M3ydenue

25 (hepMEHTAaTUBHOTO pacUICTICHUS IEPOKCUIA
BOJIOPOJIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX»

26 benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI

27 ABTOTpO(HBIH THIT 0OMEHa BELIECTB

28 dorocuHTE3

29 Xemocunres. Jlaboparopuas paborta «CpaBHeHUE 05
poIeccOB (POTOCHHTE3A U XEMOCHHTE3a» '
AHarpobHbIe Opranu3Mbl. Buabl 6pokeHusl.

30 Jlaboparopnas pabota «CpaBHEHHE POIIECCOB
OpOKEHUS U JIBIXAHUSDY
AdpoOHBIE OPraHU3MbL. ITAIbl SHEPTETHUYECKOTO

31 oOMeHa. DHeprusi MeMOpaHHOTO IpagueHTa
npotoHoB. Cunre3 AT®: PaboTa npoToHHOU
AT®-cunTassl
O06o0061IeHre U cucTeMaTU3als 3HaHu| 10 TeMe

39 "OOMEH BeIEeCTB U MpeBpallleHle YHEPIUU B
kietke" / KontponbHas pabota o teme "OOMeH
BEIIECTB U MPEBpAIllEHUE SHEPTHH B KieTke"

33 Peaknium MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — Marpuusslid cuaTe3 PHK

35 Tpancnauus u e€ 3ramnsl

36 KomupoBanue amuHokucioT. Posb pubocom B
O6uocuHTe3e Oenka

37 Opranu3anus TeHOMa y IPOKapuoT U 3yKapuoT

38 MornexymsipHble MEXaHU3Mbl SKCIIPECCUU T€HOB Y

9yKapuoT




Bupycbl — Hek1eTouHble POPMBI KUZHU U

39 obnuraTHbIe MTapa3uThl. [IpakTudeckas padbora
«Co3anue MoJie BUPYCa»
40 BupycHbie 3a001¢BaHNS Y€IOBEKA, )KUBOTHBIX,
pacTeHui
41 HanorexHomornu B OMOJI0OTMH U MEIUIIUHE
42 ’Ku3HEeHHBIN UK KIETKU
43 Marpuunsiii cunte3 JJHK
44 Xpomocomel. JITaboparopHas padota «M3ydenue 05
XpOMOCOM Ha FOTOBBIX MUKPOIIpEnapaTax»
45 Jlenenue KIeTKU — MHUTO3
Tunel knetok. Kapuokunes U IUTOKUHES.
Perynsitust 5)KM3HEHHOTO 1IUKJIA KIETOK.
46 Jlaboparopuas pabora «Habmonenne MuTo3a B 0.5
KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpenaparax)»
O060011eHre U cucTeMaTu3alys 3HaHUH 10 TeMaM
"HacnencTBennast uHGopMaius 1 peaanu3aims ee
a7 B Kietke", "JKU3HEHHBIN UK KIIeTKH" /
KontponbHas padota o teme "Peakimu
MaTpUYHOIO CUHTE3a"
48 Opranusm Kak eUHOE 11eJI0€
49 Txanu pacrenuii. JlaboparopHas pabota 05
«M3y4yenne TkaHen paCTCHUN» '
50 TkaHu )KUBOTHBIX U 4YesoBeka. JlaboparopHas 05
pabota «/3yueHue TKaHel KUBOTHBIX)» '
Opransl. Cucremsl opranos. JlaboparopHas
51 paborta «M3yueHne opraHoB IIBETKOBOTO 0.5

pacTeHus»




52 Ormopa Tena opraHu3MOB 1

53 JIBI>KEHHE OPTaHU3MOB 1

54 [Iuranue opranu3MoB 1

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. 1
[InmeBapuTenpHas cucTeMa 4eJloBeKa

56 JlpIxaHue OpraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U U€IOBEKa 1

58 TpancnopT BemIecTB y OpraHu3MoB 1

59 KpoBeHocHas crictemMa M03BOHOYHBIX )KHUBOTHBIX U 1
YeJIoBeKa

60 Brigenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHas cucteMa yenoBeka 1

63 Paznpa>kuMOCTh ¥ peryIisiius y OpraHu3MOB 1

64 ['ymMopaibHast peryisius 1 SHIOKPUHHAS CUCTEMA 1
KUBOTHBIX U YEIIOBEKA

65 @DOopMBI Pa3MHOKEHUS OPIraHU3MOB 1

66 [TosioBOC pazMHOKEHNE 1

67 Metios 1
I'amerorenes. O6pa3oBaHMEe U Pa3BUTHUE MOJIOBBIX

68 kieTok. Jlaboparopnas padota «3yuenue 1 05
CTPOEHHS TOJOBBIX KIIETOK Ha TOTOBBIX
MUKpOIIpernapaTax

69 NuauBuayaipHOE pa3BUTHE OPraHU3MOB — 1
OHTOTEHE3

70 3akiajika OpraHoB M TKaHEH M3 3apOJIbIIIEBBIX 1

JIUCTKOB




71

Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas
pabota «BblsiBIeHNE TPU3HAKOB CXOCTBA
3apo/ibliiel TO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOkeHUE U pa3BUTHE PACTCHUIA.
Jlaboparopnas pabota «CTpoeHHE OPraHOB
Pa3MHOXKCHHUS BBICIIHX PACTCHUN

0.5

73

O06o0m1ieHre 1 cucTeMaTH3aIMs 3HaHUH 110 TeMe
"Ctpoenue u GyHKIUU OpraHU3MOB" /
Konrtponsnas padora no reme "Crpoenue u
GbyHKIMK OpaHU3MOB"

74

75

76

WcTopusi CTAaHOBIICHHS U Pa3BUTHS TCHETHKH KaK
HAayKH. OCHOBHBIE ITOHITHUSA U CUMBOJIBI T€HETHUKH.
Jlaboparopuas padota «Jlpo3oduia kak 00bEKT
TCHCTUYCCKUX I/ICCHGI[OBaHI/Iﬁ))

3aKOHOMEPHOCTH HACIEI0BaHUs TPU3HAKOB.
Mounorubpuanoe ckpemuBanue. [Ipakruueckas
pabota "H3ydeHne pe3yIbTaTOB MOHOTHOPUTHOTO
CKpEIMBAaHUS Y 1p030(UbI"

]_II/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI MOHOI‘I/I6pI/I,I[HOI‘O
CKpCIINBaHUA

0.5

77

Anamusupyroniee ckpenBanue. Hemonxoe
JOMHUHHUPOBAaHHE

78

79

80

Jurnbpunnoe ckpemubanue. [Ipaktuueckast
paborta «M3yuenue pe3ynbTaToB TUTHOPUIHOTO
CKpENTUBaHUS Y APO30(DHUITBI)

[{uTonornyeckre OCHOBBI AUTHOPHIHOTO
CKPEIHUBAHUS

CHCHHCHHOC HaCJICAOBAHUC ITPU3HAKOB

0.5

81
82

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH

I'eneTuka nmona




83

I'emoTnn kax OEJI0OCTHasA CUCTEMA

I'eHeT4eCKUT KOHTPOJIb PA3BUTHS PACTCHUM,

84 KUBOTHBIX U YEIIOBEKA
85 N3meHunBOCTh NpU3HAKOB. BUIBI H3MEHUNBOCTH
86 MonudukanronHas "3MEHYUBOCTh
BapuanuonHslii psa v BapualiioHHas KpuBasi.
Jlaboparopuas padota «lccienoanue
87 3aKOHOMEPHOCTEW MOJUPUKAIIMOHHON
n3MeH4YMBOCTU. [locTpoeHne BapualimoHHOTO psija
Y BApUALIMOHHON KPUBOI»
88 I'enoTunmnueckast U3MeHUNBOCTh. KoMOMHaTHBHAS
W3MEHUYUBOCTH
MyrannonHas u3MeH4YUBOCTh. [IpakTuyeckas
89 pabota «MyTtauuu y 1po30(huisl (Ha TOTOBBIX 0.5
MUKpOTpenaparax)»
90 3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIiecca.
DONUreHeTuKa U SITUTeHOMHKA
O060011eHre U cucTeMaTu3alus o TeMe
01 "I'eneTuka - HayKa 0 HaCJIEJICTBEHHOCTH U 05
M3MEHYUBOCTH opraHu3MoB" / KoHTponbHas '
pabora o Teme "['eneTnka"
92 I'eneruka yenoseka. [IpakTuueckas pabota
"CocTaBjeHHEe U aHAJIU3 POJIOCIOBHON"
93 MeTtoabl METUITMHCKOI T'€HETUKHU
3HaueHNEe METUIIMHCKON TeHETUKH B
94 MPEeIOTBPALLEHUH U JICYEHUN T€HETUYECKUX 0.5

3a00/1€eBaHNIl YeI0BEKA




OcHoBHbIe TIOHATHS cenekiuu. JlabopatopHas

95 pabora "M3yueHue copToB KyJIbTYPHBIX paCTEHUN 1
Y MOPOJ TOMAIIIHUX >KMBOTHBIX"

9 MeTo/b1 ceneKImoHHo# paboTel. JlabopaTopHas 1
paborta "N3ydyeHre METOIOB CeNIEKIIMHA PacTeHUN"

97 JlocTuKeHusl ceJIeKIUU pacTEHUI U )KUBOTHBIX. 1
[Tpaktuyeckas padora "[IpuBuBKa pacTeHuit"

08 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUE 1
TEeHETUYECKUX PECYpPCOB
buoTexHosiorus kak Hayka u 0Tpacib

99 npousBojcTia. [IpakTuueckas padora "N3ydyenne 1
00BEKTOB OMOTEXHOIOTHN"

100 OcHOBHBIE HANPABICHUSI CHHTCTUICCKUI 1
OHoIoTHH

101 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS 1

102 Menuinnckue OMOTEXHOIOTUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8.5




11 KJIACC

N KoJinuecTBo yacoB Nara NEKTPOHHEBIE
n/n Tema ypoka Bcero KOHTPOHLHHe HpaKTquCKHe H3yYCHUA :)Ig[()l:;(())l;:l:enbnme
padoThI padoThI pecypei
1 OpodonionHas Teopust Y. JlappuHa 1
5 JIBMIKYIIIME CUIIBI BOJIFOLIMU BUIOB 110 Y. 1 1
Hapsuny
3 Bbopn0a 3a cyniecTBoOBaHUE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 ®opMUpOBaHUE CUHTETUYECKON TEOpUHU 1
HBOJIIOLMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPOIBOJIIOLUS U MaKPOIBOIFOLIHS
6 [lomynsus — sneMeHTapHas €IMHULIA 1
3BOJIIOLIMU
3akoH reHeTuueckoro pasHosecus . Xapau,
7 B. Baitn6epra. JlaboparopHas pabota 1 05
«BpIsiBIIEHNE U3MEHYMBOCTH Y 0CO0€H 0HOTrO '
BUJA»
8 DOneMeHTapHbIe GaKTOPBI IBOITIOLUU 1
9 Oddext ocHoBarens. IpdexT OyTHUIOYHOTO 1
rOpJIbIIIKA
10 Murpauyu. M3000uu nomyJIsiuin: 1
reorpaduyeckas, OnoJorudecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1
(bakxTop 3BONIIOLIUU




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpOdBoJronHH. JlaboparopHas
pabora «M3ydyenune apomopdo30B u
MMO0aANTALMI Y PACTCHUHN U )KUBOTHBIX)»

0.5

14

[Tpumepbl IPUCTIOCOOIICHHH Y OPTraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHE,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
Jlaboparopuas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCTh

0.5

15

16

17

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEHUE BUIOB TI0
MOP(OJIOTHIECKOMY KPUTEPHIO»

CrpykTypa Buzaa

Bunoob6pazoBanue kak pe3yiabrar
MHUKPOIBOJIOIUU

0.5

18

19

CBs3b MHKPO3BOJIIOIWHU U SITHAECMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonToNMOrNYECKHE
MCTOAbI U3YYCHUA 3BOJIFOIUN

20

buoreorpaduueckre METOIbI U3yUECHUS
3BOJIIOLIMU

21

22

DOMOpPHOIOrHYeCcKHUEe U CPaBHUTEIBHO-
MOP(OJIOTHYECKUE METOIBI NU3YUCHUS
HBOJTIONINHU

MOJ'ICI(yJBIpHO-FeHeTI/I‘{eCKI/IC, OMOXUMHUYECKHUE

Y MaT€MaTUYeCKHE METO/Ibl U3yUYECHUS
DBOJTIOLUHN




23

OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

AnantuBHas paaguanusi. HepaBHOMEpHOCTh

24 TEMIIOB HBOJIIOIUH
Hay4Hble rumoTessl MpOMCX0KICHUS )KU3HH Ha

25 3J1.pecypcChl
3emiie

26 JloHay4HbIE MTPEICTABICHHS O 3apOXKICHUU
KHU3HH

27 OcHOBHBIE 3Tallbl HEOPraHUYECKON IBOJIIOLINN

28 ['unoTtessl 3apoXKACHUS KU3HA
Hcropus 3emin 1 METO/IbI €€ H3yUYeHHUS.

29 Jlaboparopnas pabota «/3y4ueHne u onvcanue 0.5
HCKOIIAEMBIX OCTATKOB JIPEBHUX OPTaHHU3MOBY»

30 HadanbHble 3Tanbl OpraHnuecKon IBOIIOIIH

31 DBOJIIOLMS 3YKapUOT
OCHOBHBIE TaITbI YBOJIOIIH PACTUTEILHOTO

39 mupa. [Ipaktuueckas padbora «3yuenue 05
0COOCHHOCTEH CTPOCHHS PACTEHHI Pa3HBIX '
OT/IENIOB»

33 OCHOBHBIE 3TaITbl YBOJIOIMH KHBOTHOTO MHpa
OBouoLus )KUBOTHBIX. [IpakTHueckas paboTa

34 «M3yuyenne ocobeHHOCTEN CTPOEHUS 0.5
MO3BOHOYHBIX JKUBOTHBIX)»

35 PazButue xu3HM Ha 3eMIie Mo Ipam 1
nepuoiamMm

36 MaccoBbie BBIMUPAHUST — YKOJIOTUIECCKHE

KPHU3HCHI MPOILIOTO




CoBpeMEHHBII 3KOJOTMYECKUI KPU3HC, €r0

37
0COOEHHOCTH
CoBpeMeHHas CUCTEMa OPTaHUYECKOTO MUPA.
38 OCHOBHBIE CHCTEMATUYECKHE TPYTIITHI
OpPTraHHU3MOB
O06001IeHre U cucTeMaTU3aIys 3HaHUH 110
39 TemaM "MUKpPO3BOJIIOLUS U €€ pe3yJIbTaThl'",
"MakpOo3BOJIOIHUS U €€ Pe3yIbTaThI"/
Kontponbnas padota nmo teme "IBomtonus"
40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe
41 Pa3BuTue npeacraBieHuii 0 TPOUCXOKICHUU
YelioBeKa
MecTo 4enoBeka B CHCTEME OPraHUIEeCKOTO
4 mupa. JlaboparopHuas padora «3ydenue 05
O0COOCHHOCTEH CTPOCHHUS CKEJIeTa YeIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHHEM)
43 JIBM>KylIMe CUiIbl aHTPOIIOTEHE3a
44 CooTHo1IeHrne OMOTOTHYECKHUX U COIUATBHBIX
(hakTOpoOB B aHTPOINOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [Taneorenerrka u NajeoreHOMHUKa
47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacel. [Ipaktuueckas pabota
48 «V3y4eHne SKOJIOTMYECKUX alarTaluii 0.5
YeIIOBEKa
49 MeXIUCIUTITMHAPHBIE METOIBI aHTPOIOJIOTUN
50 3aporkIeHUE W Pa3BUTHE YKOJIOTUN




Metonst sxkonorun. JlabopaTtopHas pabora

51 «M3ydyeHne MeToI0B IKOJIOTHIECKUX 1 0.5
HCCIIEA0BAHUI

52 3HaueHne YKOJIOrNYESCKUX 3HAHUN I 1
YeJI0BeKa

53 Dkosoruueckue HpakTopbl 1
Abnortnueckue GakTopsl. CBeT Kak

54 akojornueckuit pakrop. JlaboparopHas padbora 1 05
«BpIsiBIICHHE PUCTIOCOOICHUI OPTraHU3MOB K '
BJIMSIHUIO CBETA»
AbGunornyeckue gakropsl. TemmepaTypa Kak

55 skosiormueckuii pakrop. JlaboparopHas padora 1 05
«BpIsiBICHHE PUCTIOCOOICHUI OPTaHU3MOB K '
BJIMSIHUIO TEMIIEPATYPhD»
AbuoTtrueckue pakTopbl. BiaaxkHOCTB Kak

56 skoJornyeckuit paxrop. JlaboparopHas padbora 1 05
«AHaTOMHUYECKHE OCOOCHHOCTH PAacTEHHUH U3 '
Pa3HbIX MECT OOUTAHUSD

o7 Cpenbl 0OuTaHUs OPraHu3MOB 1

58 buonorunueckue puTMsl 1

59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1

60 bruotnueckue hakTopsl 1

61 3HayeHne OMOTHYECKUX B3aUMOJCHCTBUI /TSt 1
CYIIECTBOBAHUS OPTaHU3MOB B CpeJie OOUTaHUS

62 DKOJIOTUYECKHE XapaKTEPUCTUKH TOITY TSI 1




OcHOBHBIC TOKa3aTeIU NOmyJIAuu :

63 YHCJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MIOJIOBAsI CTPYKTYpa
OcCHOBHBIE TIOKA3aTEIN TOMYJISIIHN:

64 POKIAEMOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAILIAN

65 DKojoruyeckasi CTpyKTypa MoIyJissiuu

66 JluHaMuKa TONYJISIHUA U €€ PeryJisiuus

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHAH.
KpuBbie BbDKHBaHHS
Dkosornyeckas Huia Bujaa. JlaboparopHas

68 pabora «IIpucnocoOneHust CEMsH paCTCHUH K 0.5
pacceneHuio

69 Bun kak cucrema nomynsiuii

70 3aKOHOMEPHOCTH TIOBEJICHUS M MATPAIIAI
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBOpOT BEmIECTB ¥ MOTOK YHEPTHH B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

- [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI MOpEl U OKEaHOB

78 [TpupoaHBIE 3KOCUCTEMBI. DKOCHCTEMBI TYHJIP,

JIECOB, CTEMEM, ITyCThIHb




79

AHTpOHOFeHHBIe 9KOCHCTCMbI

Ypboakocucremsl. [IpakTuaeckas pabora

80 0.5
«M3ydenue u onrcanue ypooIKOCUCTEMBD)

81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMOJICHICTBUI OPraHU3MOB B SKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUM pa3sHbIX

82 TUIIOB Ha CyOOpPTraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISILIHOHHOM U
KOCUCTEMHOM YPOBHSX

83 buocdepa — obmierutanerapHast 060109Ka
3emin

84 Yuenue B. . Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMochepsl

86 KpyroBopoTsI BemecTB 1 OMOreOXMMHYECKHIE
IIUKJITBI

87 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI
CyLIH

88 YcroitunBocTh 6Hocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

o1 AHTpPONIOT€HHOE BO3JEHCTBHE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

03 OcCHOBHbBIE IPUHIIMIIBI YCTOHYNBOTO pa3BUTHS

YCJIOBCYCCTBA U ITPUPOABI




PanronansHoe npupoa0Ionb»30BaHue U

94 COoXpaHEHHEe OMOJIOTHYECKOT0 pa3HOOOpa3us 1
3emiu
O06o001IeHre U cucTeMaTU3alus 3HaHUH| 110
TemaM "DKOJIOTHS - HayKa O
B3aMMOOTHOIICHUSIX OPTaHU3MOB JIPYT C
JIPYyTrOM U HaJIOPraHU3MEHHBIX CUCTEM C
95 oKpy:xaroieit cpenoi”, "Opranusmel U cpena 1
obutanus", "IKONOrHs BUJIOB U MOMyJsus",
"DKOJIOTHS COOOIECTB. DKOJIOTHUECKUE
cucremsbl", "buocdepa - rmodanpHas
skocucrema" / KontponbsHas paboTa mmo teme
"Okonorus"
96 PesepBHbIil ypok 1
97 PesepBHblil ypok 1
98 PesepBHEII ypok 1
99 PesepBHbIi1 ypok 1
100 PesepBHbIitl ypok 1
101 PesepBHbIi1 ypok 1
102 PesepBHbIil ypok 1
103 pe3epB 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




ITPOBEPSEMBIE HA EI'D 11O BUOJIOI'MUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI' O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHHS

IIpoBepsieMble TpeGoBaHHMS K NpeIMETHHIM pe3yJabTaTaM OCBOEHHS OCHOBHOII
o0pa3oBaTeJbHON NPOrpaMMbI CpeHero 0011ero 0opa3oBaHusi

CdopmupoBaHHOCTH 3HAHUN O MECTE W POJIH OHMOJIOTHUH B CHCTEME €CTECTBEHHBIX HayK,
B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KApTUHBI MHpa, B TIO3HAHUU
3aKOHOB TMPHPOILI M PEINICHHHM JKU3HCHHO BAXKHBIX  COIHMATBHO-ITHYCCKHUX,
9KOHOMHYECKHX, SKOJOTUIECKUX MPOOIIeM UellOBeUeCTBa, a TAKXKE B PEIICHUU BOIIPOCOB
PAIMOHATIBHOTO MPUPOJIONIONL30BaHUS, B (OPMUPOBAHUN [IEHHOCTHOTO OTHOIICHUS K
MpHUpoOJIe, OOIIECTBY, 4YEJIOBEKY; O BKJIAJC POCCUHWCKUX H 3apyOCIKHBIX YUEHBIX —
OHMOJIOTOB B Pa3BUTHE OMOJIOTHH

Brnanenue cucreMoii 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, HCTIOTIB3YEMBIX
B OWONOTHMYECKHMX WCCIEAOBAHUAX IKUBBIX OOBEKTOB M JKOCHCTEM (OMHCAHWE,
W3MepeHne, TMpoBelNeHHe HaOmoAeHWi); crmocoO0aMy  BBISBICHHS ©  OLEHKH
AHTPONOT€HHBIX U3MEHEHUI B IPUPOJIE.

YMeHue BBIIBUraTh THIIOTE3bI, NMPOBEPATh HX AKCIEPHUMEHTAJIBHBIMH CPEICTBAMHU,
(dbopMynHpys LieNb UCCIEe0BaHUs, aHANU3UPOBATh MOJNyYCHHbIE Pe3YyIbTaThl U AEIaTh
BBIBOJbI.

BrisBiaenue 3aBUCUMOCTH MCXKOY HCCJICAYCMbIMU BCINYMHaMU, O6’b$ICH€HI/I€
MOJIyYEHHBIX PE3yJbTaTOB U (POPMYJIMPOBAHNE BBIBOJOB C HCIIOJB30BAHUEM HAYYHBIX
MOHATUH, TEOPUI U 3aKOHOB

YMeHne BiafeTpb CHACTEMOH  OHWOJOTHMYECKHMX 3HAHWH, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAraIoIIAe OMOIOTUYECKIE TEPMHUHBI U TOHSTHsI (KU3HB, KIJIETKA, TKaHb, OPraH,
OpraHu3M, BHJ, TOMYJSIIMs, 3KOCHCTEMa, OHOIeH03, Ouocepa; MeTabonmsM, roMeocras,
KJICTOYHBI MMMYHHTET, OHOCHHTE3 Oejlka, OMOIOIMMEpBI, TUCKPETHOCTh, CaMOPETyJIISLHS,
CaMOBOCIIPOM3BE/ICHNE, HACNEICTBEHHOCTh, H3MEHYMBOCTb, SHEPro3aBUCHMOCTb, POCT WU
pa3BuTHe);

Ounonoruueckue Teopuu: kietouHas teopus T. [lIBanna, M. lllneiinena, P. Bupxoga;
KJIOHAJIbHO-CeNIeKTUBHOTO MMMyHHTeTa I1. Opnux, W.JM. MeuyHukoBa, XpoMOCOMHas
Teopus HacieacTtBeHHocTH T. Moprana, 3akoH 3apojsimeBoro cxoactBa K. bapa,
sBoNOLIMOHHaAg Teopusd Y. [lapBuHa, CHHTETHYECKass TEOPHsl 3BONIOLUM, TEOpHUS
antponioreneza Y. Jlapsuna; teopus Ouoreonenosza B.H. Cykauépa; yuenme H.H.
BasuiioBa o nieHTpax MHOT000pa3ust 1 MPOUCXOXKJICHHSI KyJIbTYPHBIX pacTeHUH, yueHHe
A.H. CeseprioBa 0 myTsX M HampaBleHUsIX dBoonny, yuenne B.M. Bepuaackoro — o
ounocdepe);

3aKOHBI (€AMHOO0Opa3Msi MOTOMKOB TIEPBOTO TIOKOJICHHS, PACIICIUICHHS NPU3HAKOB,
HE3aBHCHMOTO HacJeloBaHus Npu3HakoB I'. MeHpens; CIEMIeHHOTO HaclieOBaHUS
MIPU3HAKOB M HapyILIEHUs cClLeEIuleHus reHoB T. MopraHa; rOMOJIOTMYECKUX PSAZOB B
HacineAcTBeHHOM u3MeHuMBocTH H.M. BaBunoBa; renetmueckoro pasHoBecus JIxk.
Xapnau u B. Baitnbepra; 3aponpimenoro cxoactsa K. bapa; Guorenernyeckuii 3akoH .
Iexkens, @. Mromepa);

MPUHLMIIE (AUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBmwia (MuanMyMa FO. JIuOuxa, 3KOJIOTMYECKOW MUpaMUabl 4Yucel, OMOMacchl H
SHEPTHUH);

runote3bl  (koanepsatHo A.M. Omnapuna, nepsuuHoro Oynbona JDx. XonpeiiHa,
mukpochep C. Pokca, pudozuma T. Uek)

VYmenne peuiatb MMOUCKOBLIC OHOJIOTHYECKHE 3aavud; BbIABJIATH TPUYUHHO-
CJICACTBCHHBIC CBA3U MCXKIY HUCCICAYEMbIMA OMOJIOrMYECKUMU O6’B€KTaMI/I, mponeccaMu 1
SABJICHUAMMU, JACIAaTh BHIBOJABI U ITPOTHO3bI HA OCHOBAHUH MOJTYUYCHHBIX PE3YJIbTATOB,




COCTaBJIATh TCHOTHITMYECKHE CXEMbl CKPEIIMBAHHS JUIS Pa3HBIX THUIIOB HACICAOBAHUS
MPU3HAKOB Y OPraHU3MOB, COCTABIISITh CXEMBI TIEPEHOCA BEIIIECTB M SHEPTUU B IKOCHCTEMAX
(TeTn MM TaHws, TTUIIEBhIC CETH)

YMeHHe ycTaHaBIMBAThL B3aUMOCBSI3H MEXIY CTPOCHHEM M (DYHKIIMSIMU: OPTaHOUJIOB,
KIIETOK Pa3HbIX TKaHEH, OpraHaMH W CHCTEMaMU OPTaHOB Y PACTCHUM, )KHUBOTHBIX H
YeIIOBEKa; MEK/Y ITalaMy OOMEHA BEIIECTB; ATallaMH KJICTOYHOTO ITUKJIA U )KU3HCHHBIX
IUKJIOB OPTaHU3MOB; 3TAalaMu dMOPUOHAIBHOTO PAa3BUTHSI, TCHOTUIIOM M (PEHOTHIIOM,
(denoturiom u ¢dakTopaMu Cpeasl OOWTAHWS; MPOLECCAMH JBOJIONHH; JBIKYITUMHU
CWJIaMU aHTPOIIOTeHE3a; KOMIIOHCHTAMH Pa3IMYHBIX SKOCUCTEM U MIPUCIIOCOOICHUSIMU K
HUM OPTaHU3MOB

YMeHue BBIACTSTH CYIIECTBEHHBIC IPU3HAKH:

CTPOEHUSI BUPYCOB, KJIIETOK IIPOKAPHOT U 3YKAPUOT; OAHOKIJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, BHIOB, OMOT€OIIEHO30B, DKOCHCTEM M OHMOC(Ephl; CTPOSHUS OPraHOB H
CHCTEM OpraHOB PAaCTEHHH, JKUBOTHBIX, YENIOBEKAa; IMPOLECCOB KU3HEACATECIHHOCTH,
MMPpOTCKAMIIUX B OpraHusMax paCTeHHﬁ, JKHUBOTHBIX H YCJIOBCKA, 6I/IOJIOI‘I/I‘-IGCKI/IX
MpOIIeCCOB: 0OMEHa BemecTB (MeTadoin3M), WHGOPMAIUN U TIPEBPAIICHAS YHEPTHH,
OpokeHus, aBTOTPOGHOTO W TeTepoTpO(HOTO THIIOB NHUTAaHWA, (OTOCHHTE3a W
XEMOCHHTE3a, MUTO3a, MeH03a, raMeToreHesa, SMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO
pa3BUTHA, DPAa3MHOKEHHS, WHIMBUAYaIbHOIO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
B3aWIMOJICMCTBHAA  TEHOB, TeTepo3uca; JeWCTBUH  HMCKYCCTBEHHOTO  OTOOpa,
CTaOMIM3UPYIOLIET0, JBIKYIIETO H  Pa3pbIBAIOLICTO  €CTECTBEHHOTO  OTOOpa;
AJUIOIMAaTPUYCCKOIO M CHUMIIATPUYCCKOI'O BHI[OOGpa?;OBaHI/Iﬂ; BJIMAHUA ABUKYIIHUX CHJI
9BOJIIOLMHM Ha TEHO(POHA NOMYJSIUMH; NPHUCIOCOOIEHHOCTH OpPraHM3MOB K Cpele
O6I/ITaHI/Iﬂ, qepCa0oBaHUA HaHpaBJ’IeHI/Iﬁ OBOJIIOOWU,; KPYTOBOpOTa BEIIECCTB M IIOTOKa
SHEPIUU B SKOCHUCTEMAX

ChopMHupOBaHHOCTh YMEHUSI BBLICIATH CYIISCTBCHHBIC NPU3HAKH BUPYCOB, KIIETOK
MPOKApPUOT M JYKAPUOT; OJHOKIETOYHBIX W MHOTOKJICTOYHBIX OPraHW3MOB, BHIIOB,
OHMOTeOLEHO30B 1 9KOCUCTEM; OCOOCHHOCTH MPOIIECCOB 0OMEHA BEIECTB U MPEBPAILCHUS
SHEPruM B KIIETKe, (OTOCHHTE3a, IUIACTHYECKOT0 M JHEPreTHYeCKOro OOMeHa,
XEMOCHHTE3a, MHTO03a, MEi03a, OIUIOJOTBOPCHMS, PA3BUTHS U Pa3MHOXKCHHUS,
WHIMBUAYAILHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a), OOphObI 3a CYIIECTBOBAHUE,
€CTECTBEHHOr0 0TOOpa, BHI000pa30BaHUs, MPUCIIOCOOJCHHOCTH OPraHU3MOB K Cpee
oOuTaHMsI, BIUSHUS KOMIIOHGHTOB 3KOCHUCTEM, aHTPOIOICHHBIX HW3MEHEHUH B
9KOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M TPEBPAIICHUS SHEPrHH B
onocdepe

YMeHue NCroab30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOIOTHYECKYIO TEPMUHOIOTHIO
U CHUMBOJIMKY IS JOKa3aTeJIbCTBA POJCTBA OPraHM3MOB Pa3HbIX CHUCTEMATUYECKHX
IPYII; B3aUMOCBSI3W OPraHM3MOB M CpEIbl OOMTaHUS; €IMHCTBAa UYEIOBEYSCKHX pac;
HEOOXOJMUMOCTH 3JI0POBOTO 00pa3a J>KWU3HH, COXPAaHCHUS pPa3HOOOpasusi BHIOB H
9KOCHUCTEM KaK YCIIOBUS COCYIIECTBOBAHHMS MIPUPOJIBI U YEIOBEUESCTBA

VYmenne KPpUTUYCCKU OLCHUBATH I/IH(l)OpMaL[I/IIO OMOJIOTHYECKOr0 COACPIKAHUS,
HUHTEPIIPETUPOBATE O3THYCCKHUE aCIICKTbl COBPEMCHHLIX I/ICC.HeZIOBaHI/Iﬁ B 6I/IO.HOFI/II/I,
MCIOHUIIMHE, 6I/IOTeXHOHOFI/II/I; paccMaTpuBaTh riao0anbHbIE YKOJOTMYECKHE HpO6HeMI)I
COBPEMCHHOCTH, (bOpMI/IpOBaTI) IO OTHOIICHHIO K HUM CO6CTB€HHYIO IIO3UIITUIO




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPSAEMBIX HA EI'I I1O
BHNOJIOI'MHA

Kong

IIpoBepsieMblii 3JIEMEHT COJIEpKAHUS

1

bronorus kak HayKa. JKuBBIe CHCTEMBI B UX N3Yy4YCHHUC

11

1.2

1.3

CoBpeMeHHast OMOJIOTHS — KOMIUIEKCHAs Hayka. bHonornyeckue HayKu U U3y4aeMble
uMu ipobembl. OyHIaMeHTaIbHbIE, TPUKIIaIHBIEC U IIONCKOBBIE HAYYHBIE
HCCIICIOBAaHUS B OMOJIOTHH.

3HaueHne OUOJIOTHY B (DOPMUPOBAHUU COBPEMEHHOMN €CTECTBCHHO-HAYYHOMN KapTHHBI
mupa. [Ipodeccun, cBsA3aHHBIE ¢ OMOIOTHEH. 3HAUCHNE OMOJIOTHH B MPAKTHICCKON
NEeATCTLHOCTH YEIOBEKA: MEIUIIMHE, CEITLCKOM XO3SIMCTBE, MPOMBIIIIICHHOCTH, OXPaHEe
MIPUPO/IBI

JKuBbIe cucTeMbl Kak mpeaMeT u3ydeHus orosnoruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XUMUYECKOT'O COCTaBa, TUCKPETHOCTh U LIEIOCTHOCTH, CIIOKHOCTh U
YHOPSAOYEHHOCTH CTPYKTYPHI, OTKPBITOCTh, CAMOOPTaHN3aIINs, CAMOBOCIIPOM3BEICHHE,
pa3apaxuMOCTh, I3MEHYHUBOCTh, POCT U Pa3BHUTHE.

YpOBHM OpraHu3alliy KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIH,
OpTaHW3MEHHEBIH, MOMYJIAIMOHHO-BUIOBON, IKOCHCTEMHBIN (OMOTeO0IEHOTHIECKHIA),
omocdepnsrii. [Iporieccsl, mpoucxosimye B )KUBBIX cuctreMax. OCHOBHBIE PU3HAKA
KUBOTO. JKu3Hb Kak opMa cymecTBOBaHUsI MaTEPUN

Mertos1 Ononormueckoit Hayku. Habmonenne, naMepenne, S5KCIIepuMeHT,
cucremaTusanus, Meraananus. [lonsaTre o 3aBUCUMON U HE3aBUCUMOM NTEPEMEHHOM.
[InanupoBanue sxkcnepuMenTa. [locranoBka u mposepka runote3. HyneBas runoresa.
[onsiTre BEIOOpKH U €€ qOoCcTOBEpHOCTH. Pazdopoc B Omonoruueckux MaHHbIX. OTeHKa
JIOCTOBEPHOCTH ITOIYYEHHBIX PE3YyJIbTaTOB. [[pUUnHBI HCKAXKEHUSI PE3YNIbTATOB
3KcriepuMenTa. [IoHATHe CTaTUCTHYECKOTo TecTa

Krnerka xak 6uosiorndeckas cucreMa

2.1

2.2

Knerka — cTpykTypHO-(GYHKIMOHAIBHAS SAMHUIIA KUBOTO. ICTOPHUS OTKPHITHS KIIETKH.
Pa6otsr P. I'yka, A. Jlesenryka. Knetounast reopust (T. lLlIBann, M. llneiinen, P.
Bupxos). OcHOBHBIE IOJ0KEHUS] COBPEMEHHON KIETOYHOH TEOPHH.

MeTo1bl MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHU: MUKPOCKOTHS, XpoMatorpadusi,
3JIEKTPOQOpPE3, METOI MEUCHBIX aTOMOB, TU(PPEPEHITHATILHOE IEHTPU(YTHPOBAHHUE,
KYJIETUBUPOBaHHE KIJIETOK

XUMHUYECKHH COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpO31eMeHTsl. Boxa u e€ poib
KaK PacTBOPHUTEIIS, peareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIETKH, TEIUIOPETYIISLIUH.
MuHepaibHbIE BEIECTBA KJIETKH, MX OHoIoTHYeckas poiib. Pojb KaTHOHOB M aHHMOHOB B
KIIETKE.

Buonornueckue nomumepsl. benku. AMHUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpbI
OenkoBoii Monekynbl. [lepBruyHas cTpykTypa Oeinka, MenTuHas CBsi3b. Bropuunas,
TpeTUdHasi, YeTBEepTUIHAs CTPYKTYphl. JleHatyparus. CBoiicTBa OEJIKOB.
Knaccuduxkarnms 6enkoB. buonorndeckne GyHKITUN OSIIKOB.

YrneBoapl. MoHOCaxapuIbl, JUCaXapyIbl, OJIUTOcaxapuabl U nonucaxapuasl. OOmmii
TUTaH CTPOSHHS U (PU3UKO-XMMUYECKHEe CBOMCTBA YTiieBoI0B. bronornieckue GpyHKmn
YTJIEBOIOB.

Jlummuapr. I'mapodunsao-ruapododHbIe cBoicTBa. Kitaccudukanus Tunuios.
Tpurnunepunpl, Gocdonumnuiel, BOCKH, crepouisl. bromorndeckue GyHKIIMN JTUTHIIOB.
OO0m1rie cBOWCTBA OMOJIOTHUECKUX MEMOPAH — TEKy4eCTh, CIIOCOOHOCTh K
€aMO3aMbIKaHUIO, MTOTYPOHUIIAEMOCTb.

Hyxnennossie kuciotel. JJHK n PHK. Ctpoenne HyknenHOBBIX KUCTOT. HykiieoTusl.
[Ipunmun kommiementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — npoiinas
cnupans. Mecronaxoxaenue u ononornueckue gpynxunu JHK. Bunet PHK. @ynkiun
PHK B kietke.




Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Mosekyie AT®. buonorndyeckue
¢yaxmn ATO. BoccTaHOBIEHHBIE TEPEHOCUNKH, MX (DYHKITIH B KIIETKE.
CexBennpoBanue JJHK.

CrtpykTypHas OHMONOTHsI: OMOXUMHUYECKUE U OMO(QU3HUECKUE UCCICIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYPHI OHOMOJIEKYJIT

2.3

THIBI KIETOK: yKapuOTHIECKas U pokapuoTHueckas. CTpyKTYpHO-()yHKIMOHATIbHBIE
00pazoBaHMs KJICTKH.

CrpoeHne mpokapuoTHIeCcKoi KieTkd. KieTouHas cTeHka OakTepuii U apxei.
OcOo0OEHHOCTH CTPOCHUS TETEPOTPOPHOI U aBTOTPO(YHON NPOKAPHOTHUECKHUX KIIETOK.
MecTo 1 posib IPOKApHOT B OMOLIEHO3aX.

Crpoenne u pyHKIIMOHUPOBAHUE I3YKAPHOTHIECKOH KiteTkd. [lnasmaTndeckas memOpaHa
(mnazmanemma). CTpyKTypa Iuia3MaTHuecKoi MeMOpanbl. TpaHCTIOpPT BELIECTB uepes
TUIa3MaTHYECKYI0 MeMOpaHy: naccuBHbIN (auddy3ust, odneruéunas nupdysus),
aKTHUBHBIA (IEpPBUYHBIN M BTOPUYHBIN aKTUBHBINA TpaHcTopT). [lomynponumaemMocts
MeMOpaHnbl. Pabota HaTpuii-KaareBoro Hacoca. JHAOIMTO3: MUHOKUTO3, (DarouTo3.
Ok3ouuto3. Knerounas crenka. CTpykTypa U QyHKIMH KIETOYHOH CTEHKH PacTeHUH,
rpudoB.

Huronnasma. Lutozomas. Lurockener. JBuwkenne nuromiasmbl. OpraHouabl KICTKU.
OnHoMeMOpaHHbIE OPTaHOWABI KIIETKH: SHIoMIa3Marudeckas cethb (JI1C), anmapar
I"osb Ky, TM30COMBI, UX cTpoeHre U GyHKunu. B3anMocBsa3b 01HOMEMOpaHHBIX
opraHouzioB KieTku. CTpoeHHe TpaHyIsIPHOro peTUKyIyMa. CHHTE3 pacTBOPHUMBIX
OenkoB. CuHTE3 KIETOUHBIX MeMOpaH. [ naakuii (arpaHyIspHBII) SHI0TUIA3MATHIECCKAN
perukynym. CexperopHas pyHKUus annapata ['onsmku. TpaHcopT BelecTB B KIIETKE.
Bakyonu pacturensHbix KieTok. Knetounsii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOM/IBI KIETKA: MUTOXOHAPHH, TIACTUIBL.

Crpoenue u HyHKIMK MUTOXOHAPHIA U I1acTU. [lepBUyHbIe, BTOPHYHBIE U CIIOXKHEIE
IIACTHIB! (POTOCHHTE3UPYIOIINX SYKAPHOT. XJIOPOILIACTHI, XPOMOILIACTHI, JICHKOIIACTHI
BBICIINX PACTCHUM.

HememOpannbie opranonapl kinetku CTpoeHue U GyHKINH HEMEMOPAaHHBIX OPTaHOHIOB
knetkn. Pubocombl. MukpodunamenTsl. MblieuHbie KIEeTKH. MUKPOTpYyOOUKH.
Knerounsii nentp. CTpoeHre 1 IBIKEHNE KIYTHKOB U PeCHUYEK. MUKpOTpyOOUKH
uuroruia3mel. LleHTpuosb.

SAnpo. O6osouKa sijjpa, XpOMaTHH, KApUOILTa3Ma, SPHIIIKH, UX CTPOCHUE U (QYHKIIHH.
SAnepuslii 6enKxoBbIi MaTpHKc. IIpocTpaHCTBEHHOE PacIIoIOKEHHE XPOMOCOM B
uHTepda3zHoM sape. benku xpomaTuHa — THCTOHBI.

Knerounsie Brimtouenusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK DYKapHOT
(pacTuTeNnpHOM, )KUBOTHOH, TPHOHOM)
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ACCUMUIISIINS ¥ JUCCUMMJIISIIINS — JIBE CTOPOHBI MeTaboi3ma. THilel 00MeHa BeIeCTB:
aBTOTPOQHBIN U reTepoTpOodHBIA. YyacTue KHCI0poaa B 0OOMEHHBIX IPOLIECCaX.
DHepreTudeckoe odecredeHue kieTku: npespamnienne AT® B 0OMEHHBIX Mpolieccax.
DepMeHTaTUBHBIN XapakTep peakluil KIeTouHoro MetabomimMa. GepMeHThI, HX
CTpOEHUE, CBOMCTBA U MexaHu3M neiictBus. Kodepmentrl. Otianunst GepMeHTOB OT
HEOPraHMYEeCKHX KaTaln3aTopoB. beIKu-akTHBAaTOPHI U OENKU-UHTHOUTOPBI.
3aBHCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUI OT Pa3TUUHBIX (DAKTOPOB.
IlepBuyHBINA CUHTE3 OPraHUYECKUX BellecTB B KieTke. @oTtocunres. Ponk xj10poniactos
B nipouecce ¢orocuHTe3a. CBeToBas u TeMHOBasA (a3pl. [IpoagykTuBHOCTH poTOCHHTE3A.
Brusiaue paziuyHbIX GaKkTOpOB Ha CKOPOCTh hoTocHHTe3a. 3HaueHue GoTocHHTE3A.
XemocuHTe3. Pa3Ho0Opas3ue opraHu3MOB-XeMOCHHTETHKOB: HUTPUPHUIUPYIOIIIHE
OaxTepun, kese300aKTepur, CepoOaKTepHH, BOAOPOAHbIE OakTepuu. 3HAUEHUE
XEMOCHHTE3a.

AHaspo6HbIe opranu3Mbl. Buapl 6poxenus. [IpogykTel OpoXeHHs U UX UCTIOIH30BAHNE
YeNI0BEKOM. AHa3pOOHBIE MUKPOOPTaHU3MBI KaK 00BbEKTHl OMOTEXHOJIOTUH U
BO30yIUTENN OOJIC3HEH.




2.5

AnpoOHBIE OpraHu3MBbL. JTambl JHEPreTUIeCKOro ooMeHa. [loaroToBurenbHbIN Tat.
['mukonu3 — OECKUCIOPOAHOE PACIICTUICHHUE TIIFOKO3BI.

buronoruueckoe OKUCIICHHUE, WITH KIIETOYHOE JbIXaHue. Poib MUTOXOHIpHUH B IpoIeccax
Ouosorudeckoro okuciacHus. Lluknmueckue peakiuu. OKHCIUTEIHLHOS
dochopunuposanue. [IpenmyecTsa a3poOHOT0 MyTH OOMEHA BEIIECTB MEpeT
aHa’poOHBIM. D (HEKTHBHOCTD YHEPTETHIECKOTO 0OMeHa

Peakuun MaTpuuHoro cunresa. [IprHIMI KOMITIEMEHTAPHOCTU B PEAKMAX MaTPUIHOTO
cuHTe3a. Peamm3anms HacineacTBeHHOW nHpOpMaIuu. [ eHeTHIeCKHi KO, ero CBOMCTBRA.
Tpanckpunmust — matpuunslii cuaTe3 PHK. [IpuHImne! Tpanckpumnium:
KOMIIJIEMEHTAPHOCTb, aHTUIIAPAJUIEIBHOCTh, ACHMMETPUYHOCTh. TpaHCIsALus 1 eé
atambl. Ydactue TpancnopTHeIx PHK B OnocunTese Oenka. Y cimoBus OnocruHTe3a OeKa.
Konuposanue amunokucnot. Pons pubocom B 6bnocuHTese Oemnka.

Opranuzanysi reHoMa y POKapuoT M 9YKapHOT. Perymnsaius akTHBHOCTH T€HOB Yy
npokapuort. ['unoresa onepona (P. XKako0, ’K. Mano). Perymsiims oOMeHHBIX
npoleccoB B kKieTke. KieTounslit romeocTas.

Bupycs! — HexksieTouHbIe (POPMBI JKU3HHU U 0ONUraTHbIe napa3uTsl. CTpoeHHEe IPOCTHIX U
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycurie 3a00ieBanus 4eioBeka, )KUBOTHBIX, pactenuii. CIIN/], COVID-19,
COIIMaJIbHBIC 1 MCAULIMHCKUEC HpO6IICMI)I

2.6

KrneTtounslii 1y, ero nepuozpl U peryisnus. Marepdasza u muto3. OcodbeHHOCTH
MPOIIECCOB, MpoTeKaromuX B nHTEphaze. [loAroToBKa KIeTKHU K JICICHUIO.
[IpecunTeTHYECKNH (TOCTMUTOTHYECKHUH ), CHHTETUIECKHIA U TIOCTCUHTETHIECKHHA
(IpeMHUTOTHYECKUIT) IEpUOABI HHTEP(a3bI.

Martpuunsiit cunte3 IHK — permmxkarnust. [punnune! permukanun JHK:
KOMILJIEMEHTapPHOCTh, OJYKOHCEPBATHUBHBIA CUHTE3, AaHTUIAPAIUIEIBHOCTh. MeXaHu3M
perumnkanuu JJHK. Xpomocomsl. CtpoeHue xpoMocoM. TenoMepsl U TenoMepasa.
XPpOMOCOMHBII HA0OP KIETKU — KAPUOTHUIL. [IUIIIONTHBIN U TaIUIOMIHBIN HA0OPHI
xpomocoM. ['oMosornynsie XxpoMocoMbl. [10710BbIE XpOMOCOMBI.

Henenue knetku — Muto3. CTaguu MUTO3a U MPOUCXOASIINE B HUX IPOLIECCHI. TUIIBI
muTo3a. Kapnokunes u nutokrnes. buonornueckoe 3HaueHue Muto3a. Perynsius
MUTOTHYECKOTO IUKJIa KIeTKU. [I[porpamMmmupyemast KieTouHasi rTuOels — amonTos.
DyHKIHUOHAIbHAS] TECHOMUKA

OpFaHHSM Kak OHMoJIOorndeckasl CucTemMa

3.1

OnHOKIIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MbI 1 MHOTOTKaHEBbIE
OpTraHU3MBI.

®DopMBI pa3MHOXKEHHS OPTaHU3MOB: Oecrionoe (BKII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Buzpr Gecrionoro pa3MHOKEHHs: TOYKOBAaHHUE, CIIOPYJISINS, parMeHTaIus,
KJIOHUPOBAHUE.

ITonoBoe pazmHoxxenue. [lonoBeie kneTku, wiu rametsl. Meito3. Ctaauu mMeiosa.
IToBenenue xpomocom B merio3e. Kpoccunrosep. buosoruueckuit cMpici meiiosa u
MOJIOBOTO Iporecca. Melo3 U ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.
IIpenszaponsiieBoe pa3Butue. ['ameToreHes y >kuBoTHbBIX. [1010BBIE JKEI€3bI.
O6pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK. OIIOOTBOPEHNE M SMOPHOHAILHOE Pa3BUTHE JKMBOTHBIX. CTIOCOOBI
OIJIOZOTBOPEHUS: Hapy>KHOe, BHyTpeHHee. [lapTeHoreHes.

WnnuBuyansHoe pa3BuTHE OpraHu3MoB (oHTorenes). Ctagun sMOproreHe3a )XUBOTHBIX
(ma mpumepe nsrymmkn). Apobnenwe. Tumbr npodienus. OcobeHHOCTH APOOICHUS
MJICKOITUTAIOIINX. 3apOABIIIEBbIE JIMCTKU (IacTpyIsiys). 3aKiIagKa OpraHoB U TKaHeH 13
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMsHUE YacTeN pa3BUBAIOLIETOCS 3apO/IbIIIa
(aMOpHroHaNTBHAS MHAYKITNS ). 3aKiTaIka TUTaHa CTPOCHUS JKUBOTHOTO KaK pe3ybTaT
MepapXHYEeCKUX B3aMMO/IEHCTBII TeHOB. BiusiHre Ha SMOpHOHAIBHOE Pa3BUTHE
Pa3IMYHbIX (PaKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pazsutne xxnuBoTHBIX. [locTaMOpHOHANEHBIHN epuo. [IpsiMoe 1 HerpsiMoe
passutHe. Pazsutie ¢ MmetamMmop}o30M y 0€CITO3BOHOYHBIX U ITO3BOHOYHBIX JKHBOTHBIX.




Buonoruueckoe 3HaueHUE NPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX PACIPOCTPAHCHUE B
npupojie. Tumer pocta >KUBOTHBIX. DAaKTOPHI PEryIsIiuK POCTa KUBOTHBIX U YEIOBEKA.
Cragnn mocTaMOpHOHATIFHOTO Pa3BUTHS Y JKHBOTHBIX U delioBeka. [leprnoiel oHTOTEHE3a
YeoBeKa.

Pasmuoxenue u pazButue pacteruii. ['ametodur u ciopodut. Meio3 B )KH3HEHHOM
nukie pacrennit. OOpa3oBaHue CIIOp B Mpoliecce Meio3a. ['aMeTroreHes3 y pacTeHui.
OII010TBOPEHUE U PA3BUTUE PACTUTEIBHBIX OpraHU3MOB. J|BOMHOE OMIIOOTBOPEHUE Y
IBETKOBBIX pacTeHuii. OOpa3oBaHKEe U pa3BUTHE CEMEHU. MEXaHU3MBbI PETYJISAIIUN
OHTOTEHE3a y PACTEHUH M KMUBOTHBIX

3.2

3.3

Hcropust cTaHOBIEHNS M PAa3BUTHUS TEHETHKHU KaK Haykd. OCHOBHBIE TeHETHIECKHE
MOHATHS ¥ CHMBOJIBI. | OMOJIOTHYIHBIE XPOMOCOMBI, AJUIENTFHBIC TeHBI, ATBTEPHATHBHBIC
MPU3HAKH, TOMUHAHTHBINA U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTASI
JIUHYSL, THOPUIBI, TeHOTHIT, peHOTUT. OCHOBHBIC METO/IbI TCHETHUKH:
THOPHIIOJIOTHYCCKIH, IIUTOJIOTHYCCKIM, MOJICKYIIPHO-TEHETHICCKUH

Monorubpunnoe ckpemmuBanre. [IepBorit 3akoH MeHaemns — 3aK0oH e TMHO00pa3ws
ruOpuI0B TIepBOTO MOKONIeHus. [IpaBuino nomuHnpoBanus. Bropoii 3akon Mennens —
3aKOH paclleryIeHus Mpu3HakoB. L{uTonornyeckue OCHOBBI MOHOTHOPHUAHOTO
CKpeIlMBaHus. [ MIoTe3a YuCTOTHI raMeT.

AHanuzupytouiee ckpemurpanye. [I[poMexxyTouHbIi XapakTep HacaAeqOBaHUs.
PaCIIICHHeHI/IC IIPU3HAKOB MIPH HEIIOJIHOM JOMHWHHUPOBAHHNU.

Jdurubpugnoe ckpemuBanue. TpeTuii 3akoH MeHenst — 3aKOH He3aBHCUMOTO
HacJieI0OBaHUs NPU3HAKOB. L{uTonornyeckre OCHOBBI AUTHOPUIHOTO CKPELIMBAHUS.
CuennieHHoe HaclienoBanue npu3HakoB. PadoTsl T. Moprana. CuenieHHOe
HacJIeJOBaHNE T€HOB, HapYIICHHE CIETJICHHUS MEeXAy r'eHaMH. XpOMOCOMHasl Teopus
HACJIEICTBEHHOCTH.

I'eneTnka nosa. XpOMOCOMHBIN MEXAHHU3M OMPEACICHUA MT0JIa. AYyTOCOMBI U MTOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHbIi U reTeporaMeTHbIN NoJl. ['eHeTnyeckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacrenoBanre npru3HakoB, CIETIIEHHBIX € TOJIO0M.

I'enotun kak 1enoctHas cucrema. [lneoTponust — MHOKECTBEHHOE IEHCTBUE T'eHA.
MHo>kecTBEeHHBIN ayuiean3M. B3auMoaelicTBue HeaJuIeILHBIX TeHOB.
KommiemenTtaprocts. Onucras. [lonumepus

3.4

3.5

BzanmogeiictBre reHOTHIIA M cpeibl TIpH popMHUpoBaHuH (heHOTHIA. FI3MEHUNBOCTH
NpU3HaKoB. KauecTBeHHbIE U KOIMYECTBEHHbIE NIPU3HAKU. BUbl H3MEHUMBOCTH:
HEHACJIEJCTBEHHAS U HACIICACTBEHHAS.

MonudrkanuoHHas N3MEeHYHBOCTb. Poitb cpesibl B hopMUpOBaHUH MOTM(DHUKAITMOHHON
n3MeHunBocTy. Hopma peakiuy npusHaka. BapralmoHHbIN psii M BApUALMOHHAs KpUBast
(B. Horanncen). CBolicTBa MOTU(PHUKAITMOHHONW H3MEHINBOCTH.

I'enoTurnmueckas n3MeHIUBOCTL. CBOMCTBA TEHOTHUITMYECKOH H3MEHYNBOCTH. BHIABI
TCHOTUITNYCCKON M3MEHYMBOCTH: KOMOMHATHBHAS, My Tal[MOHHAS.

KomOnHaTHBHAS M3MEHUIMBOCTH. Meii03 1 MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON
W3MEHYHBOCTH. POITh KOMOMHATHBHON H3MEHUYMBOCTH B CO3IaHIUH I€HETHYECKOTO
pa3zHoo0pasus B MpeJiesiaXx OJHOTO BHIA.

MyTtanuoHHast U3BMEHYUBOCTh. BUbl MyTaluil: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbBIE U UHAYLUUPOBAHHBIE MyTallUU. SIIEpHbIE U HUTOIUIA3MAaTUYECKUE MyTallUu.
Comartndeckre U TIOJIOBbIe MyTaluu. [ [pydarHbI BO3HUKHOBEHHS MyTaruii. MyTareHsl U UX
BJIMSTHUE HA OPTraHU3Mbl. 3aKOHOMEPHOCTH MYTAITHOHHOTO ITpoIiecca. 3aK0H
TOMOJIOTHYECKHX PSIIOB B HaclencTBeHHoM n3MenunBocTy (H.M. Bapunos). BuesnepHas
W3MEHYMUBOCTb U HACJIEJICTBEHHOCTh

Kapuotun uenoBeka. MexayHapoiHas mporpaMma UCCIeJOBaHUs T€HOMA YeJIOBEKa.
MeTo/1pI H3y4EHHUS TeHETHKHU Y€I0BEKa: FeHEaIOrHUeCKUi, OJIM3HEIIOBbIH,
LHUTOTE€HETUYECKUH, TOMYJIIIMOHHO-CTATUCTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE OTpeAeNIeHUE TeHOTHUIIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM uuciie ¢ nomouipto [11[P-ananu3za. HacnencreeHHbie
3a00JieBaHus YeaoBeKa. ['eHHbIe U XPOMOCOMHBIE 00JIe3HH YesloBeKa. bojie3nu ¢




HACJICICTBCHHOM npeapacriojIOKCHHOCTBIO. 3HaueHue MG,E[I/ILII/IHCKOf/'I TCHCTHUKHU B
MPEAOTBPAIICHNH U JICUCHUN I'CHCTUYCCKUX 3a00s1eBaHui yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIwsI ¥ CeTeKITHS. 3apoKIeHNE CESKIINA U ToMeCTHKawH. Yderne H. 1.
BaswuioBa o 1ieHTpax MpOUCXOKICHUS 1 MHOT000Pa3ns KyJIbTypHBIX pacTeHud. Poib
CEJIEKIIUY B CO3[JaHUN COPTOB PACTEHUH U TIOPOJT )KUBOTHBIX. COpPT, MOPO/IA, IITaMM. 3aKOH
TOMOJIOTUYECKHX PSAOB B HacieACTBeHHOM n3MenunBoctu H.W. BaBuiosa, ero 3naucHue
JUTSI CEIIEKITMOHHOMN PabOTHI.

MeTo/pI ceNneKIMOHHON paboThl. VICKyCCTBEHHBIH OTOOP: MacCOBBIH U

WHIMBUTy AJTbHBIA. DTarbl KOMOWHAIIMOHHOW CeJieKInu. VcrbITanue mpon3BoauTeei
1o MOTOMCTBY. OTOOp TI0 TEHOTHITY C IIOMOIIIBIO OIEHKH (PeHOTHUIIA TOTOMCTBA U 0TOOP
10 TEHOTUNY ¢ momoukko aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ] CeICKIIMOHHOM paboThl. PamuaiuonHbIii 1
XUMHYECKUN MyTareHe3 Kak HCTOYHUK MYTallui Y KyJIbTYPHBIX ()OPM OPraHU3MOB.
Hcmonap30BaHre TCHOMHOTO PEIaKTHPOBAHUS U METOIOB pekoMOMHAHTHEIX JIHK mos
MOJIYYCHHS] UICXOAHOTO MaTepHraa Jisl CEECKIINHU.

[Nomyyenue nonurion10B. BHyTpUBUIOBast THOpUM3aIHs. BIM3KOpOACTBEHHOS
CKpelBaHue, Wi HHOPUIMHT. HeponcTBeHHOE CKpelBanme, Wi ayTOpUauHT. [ eTeposunc
1 ero npuirHEL Vcronp30BaHue reTepo3nca B ceekiwpi. OTnanéHHas rTuOpui3aiys.
Ipeonosnenue OecrIonust MeXKBUIOBBIX THOPHIOB. JIOCTHKEHHS CENICKIIUK PAaCTCHHUIN 1
>KUBOTHBIX

3.7

OOBEKTHI, HCTIOJIb3yEeMblE B ONOTEXHOJIOTHH, — KJIETOYHBIE H TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, UX XapaKTepUCTHKA. TpaauoHHasi OMOTEXHOIOTUsl: XJIeOoneyeHue,
MOJTYYSHUE KUCIIOMOJIOUYHBIX POYKTOB, BUHO/AENE. MUKPOOHOIOTHUECKHI CHHTES.
OO0BEKTHI MUKPOOHOJIOrHYECKHUX TeXHOoorui. [Ipon3BoacTBO Oeka, aMUHOKHCIIOT U
BUTAaMHUHOB. MICKyCCTBEHHOE OILIONOTBOPEHHE. PEKOHCTPYKIIMSI AULIEKIIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METO/ TPaHCIUTAaHTALMH SAEP KIIETOK.

XpOMOCOMHas1 U Te€HHAsI UHKEeHepusl. ICKyCCTBEHHBIM CUHTE3 IeHa U KOHCTPYUPOBaHUE
pexomOunanTHbIX JTHK. JlocTrkeHUs 1 IEPCIIEKTUBBI XPOMOCOMHOM 1 T€HHOM
MHXeHepuH. MenuuuHckue 6uoTexHonorun. Mcmnosip3oBanne cTBOIOBBIX KIETOK

Cucrema 1 MHOr0o0Opasnue OpraHu4ecKoro Mupa

41

Buonoruueckoe pazHoobpasue opranuzmMoB. CoBpeMeHHas CHCTEMa OpraHn4ecKOro
mupa. [IpuHimne! knaccupukanuyu opraHu3MoB. OCHOBHBIE CHCTEMAaTHUECKUE IPYTIIIBI
OpraHU3MOB.

OCOOCHHOCTH CTPOCHUS M )KH3HECATEIILHOCTH OJTHOKIIETOUYHBIX OpPraHu3MOB. bakTepun,
apxeu, OAHOKJIETOYHbIE TPHOBI, OJJTHOKJIETOYHbBIE BOJAOPOCIIH, IPYTHE MPOTUCTHL.
KonoHnunaneHblie opranu3Mel. J|BUKEHHE OTHOKIIETOYHBIX OPraHU3MOB: aMEOOHTHOE,
JKTYTUKOBOE, peCHUYHOE. 3alllUTa Y OAHOKIETOYHBIX OPTraHU3MOB. Pa3paxumMocTs y
OJIHOKJIETOYHBIX OPraHU3MOB. TaKCHCEHI

4.2

MHOrokIeToYHbIe pacTeHus. B3auMocCBsI3b yacTeil MHOTOKJIETOYHOTO OpraHru3Ma.
TkaHu, OpraHel U CUCTEMBI OPraHOB MHOTOKJIETOYHOrO Opranu3mMa. OpraHusM Kax
eauHoe 1enoe. Tkanu pacteHuil. TUIIBI pacTUTEIBHBIX TKaHEH: 00pa3oBaTebHasl,
MOKPOBHAs, MPOBOJIAINAS, OCHOBHAs, MexaHn4eckasi. OCOOEHHOCTH CTpoeHus, (PyHKIINH
U PACMOJIOKEHHUS TKAHEH B OpraHax pacTeHUM

4.3

BereratuBHble U reHepaTUBHBIE Opranbl pacTeHui. yHKIMKU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. JIBukeHuE MHOTOKJIETOYHBIX PACTEHUMN: TPOIIU3MBI U
Hactuu. [loriomenue BOAbI, YIIIEKUCIIOTO Ta3a 1 MUHEPATLHBIX BEMIECTB PACTCHUSMH.
Hpixanue pacrenuii. Anddysus razoB uepe3 MOBEpXHOCTh KIETKH. T paHCIIOPTHBIE
CUCTeMBbI pacTeHul. Beinenenue y pacteHuil. 3amura y MHOTOKJIETOYHBIX PaCTEHUH.
Kyrtuxyna. CpeacTBa macCHBHOM W XMMHUYECKOW 3amUTh. DUTOHITHIBL.
PazapakuMoCTh U perymsius y OpraHu3MOB. Pa3apakuMOCTh U peryisius y
MHOT'OKJIETOUHBIX pacTeHuil. POCTOBbIE BellecTBa U UX 3HAYCHUE

4.5

MHOroKJIeTOUHBIC JKMBOTHBIC. B3aMMOCBS3b YacTe MHOT'OKIIETOYHOT'O OopraHusma.
TKaHI/I, OpradHbl 1 CUCTCMbI OPIraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M KaK
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equHoe 11enoe. I'omeocrtas. TkaHu )KUBOTHBIX U YEJIOBEKA. THUIEI )KUBOTHBIX TKAHEH:
SIUTENHATIEHAS, COCIMHATEIbHAS, MBIIIICYHAs, HepBHAs1. OCOOCHHOCTH CTPOCHUS,
GYHKIHMHA 1 PacTioioKEHNs TKAHEH B OpraHax JKHBOTHBIX M YeJIOBEKA

OpraHbl ¥ CHCTEMBI OPT'aHOB KUBOTHBIX. DyHKIINK OPraHoB U cucteM opraoB. Omopa
Tena opraHu3MoB. CKeNeThl OTHOKJICTOYHBIX U MHOTOKJIETOYHBIX )KHBOTHBIX.
Hapy>xHb1it 1 BHyTpeHHU ckeneT. CTpoeHre U THIIbI COSMHEHUS KOCTEH.

JIBmKeHne MHOTOKJIETOYHBIX KUBOTHBIX. [InTanue >KkuBOTHBIX. [InTanne MO3BOHOYHBIX
KHUBOTHBIX. /IpIxaHne KMBOTHBIX. KoskHOE npixanue. XKaGepHoe n 1€roynoe JpIxaHue.
JpIxaHue Mo3BOHOYHBIX JKUBOTHBIX. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS JIETKUX
NI03BOHOYHBIX KMBOTHBIX. J[pIXaTepHAs cCHCTEMa YesioBeKa. MexaHu3M BeHTHIISIAT
JETKUX y NMITHI ¥ MICKONHUTAIONIMX. TPpaHCIIOPT BEIIECTB y OpraHu3MoB. TpaHcropT
BEIIECTB Y KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHast cuctema
MO03BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaienns. DBONMIOUUOHHBIE YCI0KHEHHS
CTPOCHHMS KPOBEHOCHOW CHCTEMBI II03BOHOYHBIX JKUBOTHBIX. BEIeNIeHne y oprann3mMoB.
Brinenenue y xuBoTHbIX. CoKkpaTtuTensHble Bakyoiu. Opransl BeigeneHus. CBsi3b
MOJIOCTH TeJla ¢ KpOBEHOCHOH M BBIIEIUTEIbHOM cucTeMaMu. Brienenue y
MI03BOHOYHBIX KUBOTHBIX. 3aIlITA Y MHOTOKJICTOYHBIX )KUBOTHBIX. [I0OKpOBBI 1 X
HPON3BO/IHEIE.

PazapakxuMocTh U peryisus y Opranu3MoB. PazapakxuMocTh y OAHOKIIETOYHBIX
oprann3MoB. Takcuchl. Pa3npaxuMOCTh U PeryJsiys Y MHOTOKIETOYHBIX PACTEHHH.
PocroBeIe BemecTBa 1 NX 3HAYCHUE.

HepBhas cucrema u pediekTopHas peryJisius y MHOTOKJIETOYHBIX )KUBOTHBIX. HepBHas
cucTeMa U e€ OT/elIbl. DBOIIOIMOHHOE YCI0KHEHNE CTPOSHHSI HEPBHOW CUCTEMBI Y
KHBOTHBIX.

Pa3paboTka anropuT™MoB 1 iporpaMm i 3QPeKTUBHON (HYHKIMOHAILHONW aHHOTAIMN
T€HOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB, METa00JI0MOB MUKPOOPTraHU3MOB, PACTCHUH,
KMBOTHBIX M YEJIOBEKa

OpFaHI/I3M YCJIOBCKA 1 €TI0 3I0POBLE

5.1

5.2

5.3

5.4

OpraHbl U cCTEMBI OpraHoB yeioBeka. OTAesbl TOJIOBHOTO MO3Ta M0O3BOHOYHBIX
JKUBOTHBIX. Pedurekc u pediextopHast nyra. besycnoBHbIe 1 ycIOBHBIE pe(IIEKCHI.
I'ymopasbHas peryysinus 1 3HIOKPUHHAs CUCTEMA KUBOTHBIX U yenoBeka. JKesesbl
SHJOKPUHHON CUCTEMBI U UX TOPMOHBI. [IelicTBHE TOPMOHOB. B3auMOCBSI3b HEPBHOU U
SHIOKpUHHOI cucteM. ['unoranamo-runoduzapnas cucrema. Pednexc u peduiekropnas
ayra. be3ycioBHBIE U yCIOBHBIE pEQIIEKCHI

3amuTa opranu3ma ot OonezHed. IMMmyHHast cuctema denoBeka. KireTrounsiid u
TYMOpaJIbHBI HMMYHUTET. Bpoxk1EHHBIH, TPHOOPETEHHBIN CTICUIUECKIH
UMMYHUTET. Teopust KIIoHATBHO-ceJIeKTUBHOTO nMMyHHUTeTa (I1.9pnux, @.M.bepuer,
C.Tonerara). BocmanutensHble OTBETHI OpraHU3MOB. Poilb BpOXKIEHHOTO NMMYHHTETA B
Pa3BUTHU CHCTEMHBIX 3a00JIeBaHUI

KpoBenocHas cuctema u e€ opransl. Cepaue, KpOBEHOCHBIE cOCYIbI U KpoBb. Kpyru
KpoBooOpamenus. PaboTa ceparma u e€ peryssius

Jpixanue yenoseka. [uddysus ra3oB uepes MoBEpXHOCTh KIETKH. JlpIxarenpHast

cUcTeMa 4esioBeka. /IpixaTenbHas MOBEpXHOCTh. Perymnsaius npixanus. /[pixatenbHbie
00BEMEI

5.5

5.6

IInmeBapuTenpHas cucTeMa denoBeka. OTAesl MUIEBAPUTEIIEHOTO TPAKTA.
IIuieBapuTenbHbIE Kelle3bl. BHYTPUIOIOCTHOE M BHYTPUKJICTOUHOE MMUILEBAPECHUE
ITokpoBsl 1 ux npousBoaHbie. Opransl BeiaeneHus. [louku. Ctpoenue u

¢yskunonrnpoBanue HedhpoHa. OuIbTpanus, CeKpeuus 1 00paTHOE BcachblBaHUE Kak
MeXaHHU3MBI paboThI OpraHoB BeiAeneHus. OOpa3oBaHMEe MOYH Y YEIOBEKa

JIBmkeHre demoBeka: Mplieanas cucreMa. CKeNeTHBIE MBIIIIEI B uX padora. CTpoeHNe
Y THUIIBI COSAMHECHISI KOCTEH

Teopwust aBomonny. Pazputue xn3Hu Ha 3emiie




6.1

OomonmonHas Teopus Y. Japsuna. [Ipennocsiiki BOSHUKHOBEHHS JAPBUHUA3MA.
KusHp u HayuyHas aestenbHOCTh Y. JlapBuHA.

JBrxyrre cuibl 3Boonny BuAoB 1o Y. JlapBuHy (BBICOKas HHTEHCUBHOCTD
Pa3sMHOXKEHUS OPraHU3MOB, HACJIECTBEHHAs N3MEHUYUBOCTD, 00pb0a 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN U NUCKYCCTBEHHBI 0TOOD).

Odopmnenne cuaTeTHYeCKOM Teopuu 3omtonnu (CTI). HefiTpanbHas Teopus
sBomonu. CoBpeMeHHast HBOTIONUOHHAS OMOIOTHS. 3HAUCHHE 3BOIIOLMOHHON TEOPUH
B ()OPMHUPOBAHNH €CTECTBEHHO-HAYYHOW KaPTUHBI MHPA

6.2

6.3

[Momynsums Kak 3neMeHTapHasi eAMHUIA YBOTIOINH. COBPEMEHHBIE METOBI OLICHKU
TeHETUYECKOTr0 pa3Ho00pa3us U CTPYKTyphl nomysauuil. Msmenenue renodonna
HOITYJISIMY KaK 3JIEMEHTapHOE SBOJIIOLMOHHOE SBJICHHE. 3aKOH I'€HETHYECKOTO
pasHoBecust Jx. Xapau, B. Baiin6epra.

OneMeHTapHbIe (HaKTOPHI (IBIKYIIME CHITBI) SBOTIONMHA. MyTallMOHHBIH mpo1iecc.
Komb6unatrBHas naMeHInBOCTS. [peiih TeHoB — cirydaiiHbIe HEHAIPaBICHHbIE
M3MEHEHUS YacTOT ajviesiel B monmyssinusx. D¢ et ocHoBarens. Murpanuu. M3omsmus
NOMyJISIMiA: Teorpaduydeckas (MpocTpaHCTBEHHAs ), Onojornyeckas (penpoayKTUBHAS).
EcTecTBeHHBII 0TOOP — HapaBISIOMKN (aKTOp IBOIFOIHIH. DOPMBI €CTEeCTBEHHOTO
oTOopa: ABIKYIINH, CTAOMIN3NPYIONINH, pa3phIBarOIINiN (MU3pynTUBHEIH). [lomoBoit
otbop.

ITprucnoco6IeHHOCTh OPraHU3MOB KaK pe3yIbTaT MUKPOIBOIIOLNN. Bo3HUKHOBEHHE
MIPHUCIIOCO0NIEHUH Y opraHn3MoB. ApoMopdo3sl u uaroamanrtaun. [Ipumepst
MPUCTIOCOOICHHI Y OpraHu3MoB. OTHOCUTEIBHOCTD IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
Bug, ero kputepuu u cTpykTypa. BumoobpasoBaHue kak pe3ylbTaT MUKPOIBOIIOLHH.
Wzomsmus — kmoueBoit haktop BumooOpazosanus. IlyTu u criocoOs! BumooOpa3oBaHus:
ajyronarpuueckoe (reorpapuueckoe), CUMIIaTPHUISCKOE (IKOJIOTHIECKOE),
«MTHOBEHHOEY (TIOJHUILIONIU3AIHS, THOpUaAn3aius). [JTUTeTbHOCTh SBOJIFOIIMOHHBIX
IPOLIECCOB.

Mexaau3Mbl GOPMHUPOBAHHS OMOJIOTHIECKOTO Pa3HOOOpa3HsL.

Ponb 5BOMIOIIMOHHOM OHOIOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHHUS
O6uopaznooOpaszust. MUKpPOIBOIIOIMS U KOABOJIIOLMS HAPA3UTOB U UX XO35EB.
Mexaan3Mbl OPMHUPOBAHHS YCTOMYNBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOpHOBI C Hel

Mertop! H3ydeHUST MAKPOIBOIIONUH. [1aeoHTONOrHueckrne METOIbl H3yIeHHS
sBomoH. [lepexoabie GopMBI B HUIOr€HETHUECKHE PSIIIBI OPTaHU3MOB.
Bbuoreorpaduueckre MeTobl U3ydeHus 3Bomonnu. CpaBHeHue (II0pbl U GayHbI
MaTEpPHUKOB U 0cTpOBOB. buoreorpaduyeckue obnactu 3emnu. Buasi-sHaemMuku u
PEIHKTHL

OMOpHOTIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTHYECKUE METOIBI U3YUCHHUS IBOTIOLIUH.
['eHeTHYeCKHEe MEXaHU3MbI DBOJIIOIIMM OHTOTEHE3a U TIOSBICHUS SBOJIIOIMOHHBIX
HOBIIIECTB. ['OMOJIOTMYHbIE ¥ aHAJIOTUYHBIE OpraHbl. PyauMeHTapHbIe Opransl U
aTaBH3Mbl. MOJIEKyIISIpHO-TeHETHYECKHE, ONOXMMUYECKHE U MAaTEMAaTHIECKAE METO b
U3yuYeHHs IBONIONMHU. ['oMosoruynblie reHbl. COBpeMEHHBIE METO/Ibl TIOCTPOSHHS
(UITIOTEHETHYECKHX JICPEBHEB.

XpOMOCOMHBIE MyTaIlU¥ U SBOJIONHUS TEHOMOB.

O061ue 3akoHOMEPHOCTH (TpaBuiia) ABoJONKMH. HeoOpaTuMOoCTh 3BOITIONNY.
AnantuBHas paauanysi. HepaBHOMEPHOCTb TEMITOB 9BOJIIOLUH

6.4

HayuHble TUIIOTe3BI MPOMCXOXKICHUS JKU3HN Ha 3emiie. AOHOTeHe3 M MaHCTIePMUSI.
Jlonay4Hble npeAcTaBICHHUS O 3apOXKICHUN )KU3HHU (KpealnoHu3M). I unoresa
MIOCTOSTHHOTO CaMO3apOXACHNUS )KM3HU U €€ onpoBepxkeHue onsitamu . Penu, JI.
Crnamnannany, JI. [actepa. [IporncxoxaeHne >KU3HA U aCTPOOHOIOTHSI.

OcHOBHBIE 3Tarnbl HeopraHudeckoi 3Boonuy. [lnanerapHas (reosoruyeckas)
HBOJIONMA. XUMHUYECKas SBOMIOIMSI. AONOTEHHBI CHHTE3 OPraHMYECKHUX BELIECTB U3
Heopranmdeckux. OmeiT C. Mmmepa u I'. FOpu. O6pa3oBanue moauMepoB u3
MoHoMepoB. KoarepBarras runore3a A.J. OmaprHa, TUIIoTe3a MepBUIHOr0 OyJIbOHA
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k. Xonpeiina, renetuyeckas runoresa I'. Ménnepa. Pu6o3umer (T. Uek) u runoresa
«vupa PHK» V. I'mibepra. ®opMupoBanue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIICTKH.
HUcropust 3emnu 1 MeToabl e€ n3ydenus. Mickonaemble OpraHu4ecKue OCTaTKH.
I'eoxpononorust u e€ Metonbl. OTHOCHUTENBHAS U a0COIIOTHASI TEOXPOHOIOTHSI.
['eoxpoHoIOrNUECKast IIKaNa: 30HBI, 3PbI, IEPUOABIL, IOXH.

HauanbHble 3Tamnsl oprannyeckoil sBomtonuy. [losiBieHre 1 3BOIIONMS NEPBBIX KIETOK.
Opomonus Metabonu3Ma. Bo3HHKHOBEHHE MTEpBBIX 3KOocUcTeM. COBpEMEHHBIE
MUKpPOOHBIE OMOTIIEHKN KaK aHaJIoT MEepBbIX Ha 3emiie coodmecTB. CTPOMATONIHTHL.
IIpokapuoThl U 3yKapUOTBHI.

[Iponcxoxnenne 3ykapuoT (CHMOHOTeHe3). DBOIOIMOHHOE ITPOUCXO0KICHUE BUPYCOB.
IIpoucxoxeHue MHOTOKIETOUYHBIX OPraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX Py
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaITbl BOJIONHHN BBICIINX pacTeHui. OCHOBHBIE apoMOp(O3bI paCTCHUH.
Brixop pactenuii Ha cymry. [losiBleHue criopoBbIX pacTeHUH U 3aBOEBAHUE UMH CYILIH.
CemenHble pacteHus. [IponcxoxneHue BETKOBBIX PACTEHHM.

OcCHOBHBIE 3Talbl IBOIIOLHN )KUBOTHOTO MUpa. OCHOBHBIE apOMOpP(O3bI )KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THITOB. [lepBbie
XOPJIOBBIC )KUBOTHBIC. JKU3HB B BOJIe. DBOJIOINS MTO3BOHOYHEIX. [Iporcxoxienue
am¢puomit u pentmmii. [IporcxoxaeHre MIIEKOMUTAOMUX U NTHIl. [IpuHINT
KJtoueBoro apomopgosza. OcBoeHre 6€Cr03BOHOYHBIMU U TO3BOHOYHBIMH KMBOTHBIMU
CyIIN.

Pa3Buture %u3HU Ha 3eMiie IO ApaM U MEPUOAaM: apXe, MPOTepo30ii, Maaeo3oi,
Me30301, KaiiH030ii. O0mIas XxapaKTepUCTHKa KIIMMaTa U Te0JIOTHIECKIX TPOIIECCOB.
[MosiBneHrE U pacUBET XapaKTEPHBIX OPTaHU3MOB. YTi1e00pa3oBaHue: ero YCIOBUS U
BJIMSIHUE HA Ta30BbIi cOCTaB aTMOC(EpHL.

MaccoBble BBIMUPaHHUs — SKOJIOTHYECKHUE KPU3KUCHI IPoLIoro. IIpuuuHs! U crieacTBust
MaccOBBIX BbIMHpaHuil. COBpeMEHHBIM 3KOJIOTHYECKHI KPU3UC, €r0 OCOOEHHOCTH

Paznensl u 3agaun anTpononorud. Meroasl anTponosiorud. CTaHOBJICHUE
NPEACTABICHUI O MIPOUCXOXKICHUH YenoBeka. CoOBpeMEHHbIC HAYYHBIE TEOPUH.
CXx0ACTBO YenoBeKa C KUBOTHBIMHU. CHCTEMaTHYECKOE MOJI0KECHUE YETIOBEKA.
CBuETENbCTBA CXOACTBA YEJIOBEKA C )KUBOTHBIMHU: CPABHUTEIHLHO-MOP(HOIOTHUECKHE,
aMOpuoiornyeckue, hu3noaoro-onoXuMHUECKUE, MoBeAeHYecKue. OTIIMYHUS YeIoBeKa
OT )KMBOTHBIX. [IpsIMOX0K/IeHIE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHe
TOJIOBHOTI'O MO3Ta M BTOPOM CUTHAJILHON CUCTEMBI.

JBwxymre cuibl (pakTopsl) aHTpOIOreHe3a: OMOIOrHYECKUe, COLUAIbHbIE.
CooTHolIeHHE OHOJIOTUYECKUX M COMATBHBIX (DaKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTa/IMU AHTPOIIOreHe3a. ABCTPAJIONUTEKH — ABYHOT'HE PEAKH JTIOACH.
UYenoBek yMenblid, IEPBbIC U3TOTOBICHUA OpyAuil Tpyna. YeaoBek NpsIMOXOASILUN U
MIEPBBIN BBIXO/I JItOJIeH 3a npeneibl Adpuku. YenoBek reiienboeprckuii — oOmuii
NpeZIoK HeaHePTaIbCKOTO YelIOBEeKa U YelloBeKa pasyMHoro. Yemnosek
HEeaHJePTaIbCKUI KaK BUJI JIIOJCH X0I0IHOrO KiuMaTa. YenoBek pa3yMHbIH
COBpPEMEHHOT'0 THIIA, ICHUCOBCKUH YelIOBEK, OCBOCHNE KOHTHHEHTOB 3a MpeieliaMy
Adpukn.

OBOIIIOLUS COBPEMEHHOTO UenoBeKka. EcTecTBeHHBIN 0TOOp B MOMYJIALUIX YEIOBEKA.
MyTanuoHHbIHM npouecc 1 noauMopdusm. [lomynsnuonnsie BogHbI, Apeiid reHoB,
MUTpanus u «3QQGEeKT OCHOBATENS» B MOMYJISIUIX COBPEMEHHOTO YeJIOBEKA.
Yenoseueckue packl. [lonstue o pace. bonbiune packl: eBponieonnas (eBpasuiickasi),
aBCTpaJIO-HETpOHNIHAS (IKBATOpUaNIbHAs ), MOHTOJIOWAHAS (23UaTCKO-aMEPHUKaHCKasl).
Bpewmst u myTH pacceneHus 4eioBeKa 110 IIaHeTe. EMUHCTBO 4eIoBeYecKrX pac.
Hayunas HecocTosiTenbHOCTh pacu3ma. [IpucrocobIeHHOCTh YelloBeKa K Pa3HbIM
YCIIOBHSIM OKpYXKarollel cpeabl. Biusinue reorpaduueckoit cpensl U apeiida reHoB Ha
MOP(OJIOTHIO U (PHU3HOJIOTHIO YeTIOBEKa

DKOCHUCTEMBI U MNpUucynmure MM 3aKOHOMECPHOCTHU
P a3J1CJIbl M 3a1a49M1 OKOJIOT'HUH. CBSI3b 9KOJIOTHU C APYTMMH HayYKaMHu.
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7.3

Meroet sxonioruu. [loneBbie HaOMOIeHUS. DKCIEPUMEHTHI B 3KOJIOTHH: IPUPOIHBIC U
naboparopHsie. MoaenupoBaHie B SKOJIOTHHA. MOHUTOPHHT OKPY KAIOIIEH CPE/IbI:
JIOKaJIHHBIA, PETHOHAIBHBIN M TI100aTHHBIHA

Dxonornueckue (PaKTophl M 3aKOHOMEPHOCTH HX AeicTBH. Kitaccudukarys
JKOJIOTHYECKUX (DaKTOPOB: aDMOTHUYECKUE, OMOTHUECKHE, aHTpOoTOTeHHbIe. OO0IHe
3aKOHOMEPHOCTH JIEHCTBUS SKooruueckux gpaxropos. [IpaBuno munumyma (K.
Impenrens, FO. JInbux). TonepanTHOCT. DBPHOHOHTHBIC U CTCHOONOHTHBIC
OpTaHH3MBI.

AbuoTtnyeckue GakTopbl. CBET Kak SIKOJOTHUECKHH (pakTop. JleficTBre pa3HbIX
YJacTKOB COJIHEYHOTO CIEKTPa HAa OPraHU3Mbl. DKOJIOTHYECKHE TPYIIIBI PACTCHUH U
KMBOTHBIX 110 OTHOLICHUIO K cBeTy. CHTHAIIBbHAs pOJIb cBeTa. DOTOIEepHOII3M.
TemmepaTtypa Kak 3xoJorudeckuii gpaxrop. JeiicTBue Temmnepatypsl Ha OpraHU3MBI.
[NolknIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIC 1 CTEHOTEPMHBIC
OpTaHM3MBI.

BrnaxkHocTs Kak sxonoruueckuit pakrop. [Iprcnocobiaenus pacteHui K MoIepKaHUO
BogHoro Oananca. Knaccudukanus pactenuii no oTHoIeHuto K Boge. [Ipucnocobnenust
KMBOTHBIX K HM3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOMTaHHUS OPraHU3MOB: BO/IHASI, HA3EMHO-BO3/IyIIIHAS, IOYBEHHAS, TTTyONHHAS
MOJTI0YBEHHAsI, BHYTpHOpraHu3MeHHas. OU3NKO-XUMHUYECKHE 0COOEHHOCTH Cpelt
obuTaHus opraHu3MoB. [IprcrnocoOneHnst OpraHu3MOB K )KU3HH B Pa3HbBIX CPEaax.
Bronornueckue purMsl. Buenrnue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOAMIHBIC
puTMBIL. [IpHCIOCOOICHHOCTS OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHUH KHU3HH.
JKuznennsie ¢popmel oprannzmoB. [lousTrHe 0 )xn3HeHHOH hopMe. XKuzHeHHbIe POpMBI
PACTECHUIA: IepeBbs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPABbI, OJJHOJICTHHE
TpaBbl. JKu3HeHHbIEe POPMBI FKUBOTHBIX: THAPOOHOHTHI, TEOOMOHTHI, a9POOHOHTEHI.
Oco0eHHOCTH CTpOCHHUS 1 00pa3a )KU3HU.

buorndeckue daktopsl. Buasl OHOTHYECKHX B3aUMOJIEHCTBAN: KOHKYPEHITHS,
XHIIHAYECTBO, CHMOMO03 1 ero (popMel. [lapasuTtusm, Koonepamus, MyTyaIn3M,
KOMMEHcau3M (KBapTUPaHTCTBO, HaxiieOHn4YecTBO). HeTpoduueckue B3auMoaeicTBUS
(Tommmueckue, hopuieckue, padbpudeckne). 3HaUeHUE OMOTHIECKUX B3aNMOICUCTBUI
JUISL CYIIIECTBOBAHMUS OPraHU3MOB B cpejie oOnTanus. [IpuHINI KOHKYPEHTHOTO
UCKITFOUCHHS

DKOJIOrn4ecKue XapakTeprucTuKy nomysanun. [lomymsiuuys kak Onosoruyeckas cucrema.
Posb HeomHOpOIHOCTH cpefbl, hU3HIecKuX 0apbepoB U 0OCOOCHHOCTEH OHOIOTHH BUIOB
B ()OPMHUPOBAHUH NIPOCTPAHCTBEHHON CTPYKTYpHI NOMy suuii. OCHOBHBIE ITOKa3aTeIN
MOMYJISILIAN: YUCIEHHOCTb, INIOTHOCTh, BO3pACcTHAs U MOJIOBAs CTPYKTYpa, pOKIaeMOCTb,
IIPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSL.

Oxosoruyeckas CTpyKkTypa nomyssiun. O1ieHKa YUCIIEHHOCTH Tomyisaiuuu. [lunaMuka
MOIYJISIKAN U €€ peryisinus. buoTndecknii noTeHuan nonyasanui. MoienupoBaHue
JUHAMHKY TOnyJ . KpuBble pocTa YUCIEHHOCTH NOMyJ saiuy. KpuBbie BBKUBaHUS.
Peryunsiiust 4icIeHHOCTH MO IS POJIb (PAKTOPOB, 3aBUCSINNX U HE 3aBUCSIIIX OT
IUIOTHOCTHU. DKOJIOTUYECKUE CTpaTeru BUAOB (- u K-ctpaterun).

[TonsiTre 00 3KoNOrMUecKol HUIIe Buaa. MectooOuTanne. MHOroMepHasi MOAEIb
akonornyeckoit oy k.M. XatunHcoHa. Pa3zMepsl 3KOJ0rMYECKON HUILLIH.
IloreHumanbHas U pealn30BaHHAs HALIM.

Bun xak cucrema nomynsiuuid. Apeansl BUIOB. BUabI 1 UX dKU3HEHHBIE CTPATETUH.
3aKOHOMEPHOCTY TIOBEJICHHSI I MUTPAIHi )KUBOTHBIX. bronornueckne nHBa3uu
4y’>KEPOJHBIX BUJIOB

7.4

Coo0miecTBa oprann3MoB. broieHo3 u ero cTpykTypa. CBsi3u MEeXIy OpraHM3MaMHy B
OuoreHo3e. DKocucTeMa Kak oTkpbiTas cuctema (A.Jx. Tencin). OyHKIIMOHANBHEIE
OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOILYLEHTHI, KOHCYMEHTBI, PELyLIEHTHI.

Tpoduueckue yposau. Tpodudeckne menu u cetu. AOHOTHIECKHE OJIOKH SKOCHCTEM.
ITouBbI 1 MBI B 3k0cucTeMax. KpyroBopoT BeliecTB U MOTOK 3HEPTHUU B 9KOCHUCTEME.




OCHOBHBIE ITOKa3aTeNH YKOCUCTEMBI. bruomMacca U mpoyKIus. DKOJIOTHIECKUCS
MUPaMUAJIBI YHCeT, OMOMACCH M SHEPTHH.

HanpasnenHsie 3aKkOHOMEPHBIE CMEHBI COOOIIIECTB — cyKieccru. [lepBrudHbie
BTOPHYHBIE CYKIICCCUH U MX MPUYUHBI. AHTPOIIOTCHHBIC BO3/ICHCTBHS Ha CYKIICCCHHU.
Krumaxcnoe coobrmectBo. briopasnoobpasue u mojHOTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOWMYMBOCTH COOOIIIECTB.

[TpupoHbIe 3KOCHCTEMBI. AHTPOIIOTEHHBIC IKOCUCTEMBI. ATPO’KOCHCTEMA. ATPOIICHO3.
Paznuuust Mex 1y aHTPOIIOTEHHBIMU ¥ IIPUPOIHBIMUA YKOCUCTEMAMH.

Ypboakocuctemsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas duopa u
¢ayna. CuHaHTpONH3aNUs TOPOACKON dayHbl. bronmornyeckoe n X03HCTBEHHOE
3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM. 3aKOHOMEPHOCTU (hOPMUPOBAHUS
OCHOBHBIX B3aUMOJIEHCTBUI OpraHW3MOB B SKOCHCTEMAX.

IlepeHoc sHEpruM 1 BEIECTB MEXAY CMEXHBIMUA SKOCUCTEMaMU. Y CTOWYUBOCTh
OpPTraHU3MOB, TIOITYJISAIIUN 1 YKOCHCTEM B YCIOBUSAX €CTECTBCHHBIX U aHTPOITOTCHHBIX
BO3JCICTBUI

7.5

Buocdepa — obuiernanerapaas 060104ka 3eMiH, TAe CYIECTBYET WIH CYIIeCTBOBaIA
*Ku3Hb. Yuenue B.M. Bepranckoro o 6nocdepe. O6mactu bnochepst u e€ cocras.
JKusoe BemecTBO OMOCheps! U ero (yHKITHH.

3aKOHOMEPHOCTH CyIlecTBOBaHUS Ouocdepnl. OcobeHHOCTH OHnochephl Kak ri1o0anbHON
sKocHcTeMBl. JlnHamudeckoe paBHOBecHe B Onocdepe. KpyroBopots! BemecTs
OMoreoXMMHYECKHE UKIIBI (YIIIepoa, a30Ta). PUTMHUYHOCTS sIBIEHUH B Ouocdepe.
3oHansHOCTH Onocdepsl. [lonsarue o 6nome. OCHOBHBIE OMOMBI CYIIN: TYHIPA, XBOWHBIC
Jieca, CMEIIaHHbBIE U ITUPOKOJIMCTBEHHBIC Jieca, CTENH, CABAHHBI, MyCTHIHH, TPOTIMICCKUE
Jieca, BEICOKOTOPbs. KimmMar, pacTUTENBHBIN 1 )KUBOTHBIH MAP OMOMOB CYIIIH.
CrpykTypa U QyHKIHS )KHUBBIX CHCTEM, OLIEHKA WX PECYpCHOTO MOTEHIMAa U
orocdepHbIX GYHKIUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MPUIMHBL. Bo3neiicTBre yenoBeka Ha Orochepy.
3arpsi3HeHne BO3AyITHON cpeabl. OXpaHa BO3Ayxa. 3arps3HeHUE BOAHOHU cpenbl. OxpaHa
BOAHBIX pecypcoB. Pa3pymenue nouBel. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue
KJIuMarTa.

AHTpONOTeHHOE BO3/IEUCTBUE HA PACTUTENIbHBIN 1 )KMBOTHBIN Mup. OxpaHa
PacTUTENHLHOTO U )KUBOTHOTO MHpa. OCHOBHBIE IPUHIMIIBI OXpaHbl Ipupoasl. KpacHsie
kHurd. Oco0o oxpansiemble npupoansie Tepputopur (OOIIT). borannueckue caapl u
300JI0TUYECKHE TTApKH.

OcCHOBHBIE IPUHLUIIBI YCTOMYMBOI'O pa3BUTHA YEJIOBEUECTBA U NMPUPOabl. ParmonansHoe
IPUPOAOTIONB30BaHHUE M COXpAaHEHHE OMOJIOTMYECKOTO pa3sHoo0pasus 3emiin




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buosnorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6nioB A.M. u apyrue; moj
penakuueit [laceunuka B.B., Akiinonepnoe odmectBo «M3narenscTBo «IIpocBemnieHuey
* buonorus, 11 xnacc/ [Naceunuk B.B., Kamenckuii A.A., Py6mioB A.M. u apyrue; mos
penakuueit [laceunuka B.B., Akiinonepnoe odmectso «M3narenscTBo «IIpocBemnieHuey

Pabouas rerpans o 6uonoruun 10-11 ki

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

VMK 1o 6unosoruu BB [laceunux

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

JIEKTPOHHOE TpuiioxkeHue 1 cerrsops , [[OP



		2026-09-30T14:02:32+0300
	МБОУ "Авнюгская СОШ"
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЕРХНЕТОЕМСКОГО МУНИЦИПАЛЬНОГО ОКРУГА "АВНЮГСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"
	я подтверждаю этот документ




