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MHNOACHUTEJBHASA 3AIINCKA
Pabouas nporpamma yuebHoro npeamera «buosnorus» pa3padboTana Ha OCHOBE TpeOOBaHUM
K IUIAHUPYEMBIM pe3yJibTaTaM OCHOBHOH 00pa30BaTeIbHOW MpPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, peamsyromei @I'OC O0O0.

[IporpamMma no yuebnomy mpenmety "buonorus" (manee - OHONOTrHs) HA YPOBHE CPEIHETO
obmiero obpaszoBanms pa3paboTaHa Ha ocHoBe DenepanbHOoro 3akoHa ot 17.05.2012 Ne 413 «O6
obpazoBannu B Poccuiickoii ®enepanun»y, ®I'OC COO, DOII cpemnero oOpa3oBaHHs OT
12.08.2022 Neo732, Konuenmuu mnpenonaBaHus ydeOHOro mnpeamera «buomorus» M OCHOBHBIX
MOJIOKEeHUH (efiepanbHOi paboueii mporpaMMbl BOCITUTAHHSL.

VYueonsiii npeamer «buonorus» yriayonaéanoro ypoBHs usydeHus (10—11 kmaccel) sBiIseTcst
OJHUM M3 KOMIIOHEHTOB MpeaMeTHOl obsactu «EcTtecTBeHHO-HAaydHBIe mpeaMeTs». CoriiacHo
nonoxerausiM PI'OC COO npodunbHbIe yueOHbIE TPEAMETHI, H3ydaeMble Ha YTIyOJIEHHOM YPOBHE,
SBISIFOTCS criocoOoM auddepennnanuu 0Oy4eHUsT Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHUsS U
MPHU3BaHbl 00ECIIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEAHHM
npodeccnoHalbHBIM U BBICHIUM 00pa3oBaHHeM. B TO e BpeMs KaKIblid U3 3TUX YYEOHBIX
IIPEIMETOB JIOJKEH OBbITh OpUEHTHPOBAH Ha MPUOPUTETHOE pelieHue
00pa3oBaTEeNbHBIX, BOCITUTATEIBHBIX M PAa3BUBAIONINX 33Ja4, CBA3aHHBIX C MPO(OpPUCHTALIUEH
oOydaromuxcsi M CTUMYJIHPOBAHUEM HMHTEpeca K KOHKPETHOM O0O0JIacTH HayyHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHON, SKOJIOTHEH, ICUXOJIOTHEH, CHOPTOM WJIM BOCHHBIM JIETIOM.
[Iporpamma no yue6HOMY nipeamety "buonorus" naér npeacraBieHue O eI U 3a/1a4ax U3y4eHUs
yuebHoro mpenmera «buomorus» Ha yriayOn€HHOM YpOBHE, oOIpenenser o00s3arenbHoe
(MHBapUaHTHOE) MIPEIMETHOE COJIepKaHue, €r0 CTPYKTYPHUPOBAHUE MO pa3AesiaM U TeMaM,
pacnpezeneHue mo KiaccaM, peKOMEHAYET MOCIeI0BaTeIbHOCTh U3yYeHHs] Y4eOHOro MaTepuanac
y4€TOM  MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKM ydeOHOro mpolecca,
BO3pAacCTHBIX 0COOEHHOCTEN oOyuaronuxcsa. B mporpaMme no 6MoJI0ruu peann3oBaH MPUHIIUIL
IIPEEMCTBEHHOCTH C HW3y4Ye€HHEeM OHOJOrMH Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHMUs,
Onmarofaps 4emy IpoCMaTPUBAETCS HAMIPABIEHHOCTh HA MOCIEAYIOIEEe Pa3BUTHE OMOIOTUYECKUX
3HAHWW, OpPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHME €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTMYECKOTO MBIIIJICHUs, MPEJCTaBICHUHN O 310pOBOM 00pa3e )KM3HHU, Ha BOCIIUTAHUE
Oepe’KHOro OTHOILEHUS K OKpY)Karolled MpupoaHoil cpexe. B mporpamme mo GMOJIOrHM Takke
MOKa3aHbl BOBMOXKHOCTH yuebHoro mpenmera «buonorus» B peanusanuu tpedboBanuit ®I'OC
COO x mIaHUpyeMbIM JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM pe3yjibTaTaM OOy4eHHUS U B
(OpMHPOBAaHUM OCHOBHBIX BMJIOB y4EOHO-TIO3HABATEIbHOU JEATEILHOCTH O0YyYaromMXcs 1o
OCBOEHUIO CoJiepKaHusl OMOJIOrMYecKoro oOpa3oBaHUS HAa YPOBHE CPEIHEro 0OIIero
o0Opa3oBaHUsI.

VYueOubiii npeamer «buosorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHUs 3aBeplIacT
Ouosornuyeckoe oOpazoBaHUE B IIKOJIE U OPUEHTHUPOBAH Ha paclIMpeHHe U YriyOsieHHe 3HaHUIl
o0yyaromuxcs o ’KMBOH NpUPOE, OCHOBaX MOJIEKYISIPHOM M KJIETOYHON OMOJIOTHH, SMOPHUOIOTUIH
OMOJIOTUH Pa3BUTHUS, TCHETUKH, CENIEKIINH, OMOTEXHOJIOTHH, SBOJIOIIMOHHOTO YYCHUS U YKOJIOTHUH.

Nzydyenne yuebHOrO mpenmera «buomorus» Ha yriIyOJIGHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY OOYUAIOMIMXCS K MOCIEAYIOIEMY MOTY4YeHUI0 OMOJIOrMYECKOro 00pa3oBaHus B By3axXu
OpraHu3alMsIX CpeaHero npodeccuoHalbHOro obpasoBanus. OCHOBY €ro CoJepKaHHUs COCTaBIISET
cucTeMa OMOJOTHYECKUX 3HAHUM, MOTYYEHHBIX MPU U3YYEHHH 00YYalOIUMHUCA COOTBETCTBYIOIINX
CHUCTEeMAaTHYCCKUX pa3JelioB OWOJIOTMM Ha YpPOBHE OCHOBHOrO o0mero ooOpaszosanus, B 10-11
KJIaccaX dTH 3HAHUS MOJIYYaroT pa3BUTHE. Tak, pacIMpeHbl U YIIyOJIeHbl OMOIOTUYECKUE 3HAHUS O
pacTeHMsIX, J>KUBOTHBIX, Tpubax, OaKTepusx, OpraHH3Me YeloBeKa, OOIMX 3aKOHOMEPHOCTSIX
KHU3HU, JOIMOJIHUTENBHO BKIIIOUEHBI OMOJIOrMYECKHE CBEIEHUS MPHUKIAJHOTO U MOMCKOBOTO



XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPHI [UIsl TOCIEAYIOUIero BbIOOpa
npodeccun. Bo3MokHa Takke UHTerpamus OHMOJIOTMYEeCKMX 3HAHUH C COOTBETCTBYIOIIMMU
3HAHUSMH, TIOJYYCHHBIMH OOYYAIOIUMUCS TP U3YYCHUU (PU3UKH, XUMHUH, Teorpaduu U
MaTEMaTHKHU.

Crtpykrypa mporpammbl Mo yueOHOMY mpeamery "buomorusa" oTpaxaer CHCTEMHO-
YPOBHEBbIII W SBOJIONUOHHBIN MOAXOIbI K H3ydeHUIo Ouosiornu. CoriacHO UM, H3ydaroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE Ul >KMBBIX CHUCTEM PAa3HOTO YpPOBHS OpraHU3aluy,
HBOJIIOIUH OPTraHUYECKOrO MHpa Ha 3emJyie, COXpaHeHHs] OMOJIOTHYECKOTO Pa3sHOOOPa3Hsl IIaHETHI.
Tak, B 10 kyacce M3y4arOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHMOJIOTHH, dMOPHOJIOTHH U
OMOJIOTUM pPa3BUTHSA, TEHETUKU U CEJEKUUH, OUOTEXHOJIIOTHUM U CHUHTETHYECKOH OMOJIOTrHH,
aKTyalU3UPYIOTCS 3HAHMS OOyJaroIuxcsi 1Mo OOTaHWKE, 300JIOTHH, aHATOMUH, (PHU3UOIOTHH
yenoBeka. B 11 kmacce wn3ydaroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI 3KOJOTMU M YUYEHHUE O
ouocdepe.

YueOubiii mnpenmer «buonorus» mnpuszBaH 00ecneYUTh OCBOEHHUE OO0YYArOIIMMHCS
OMOJIOTUYECKUX TEOPHI M 3aKOHOB, UACH, IPUHITUIIOB U TPABHUII, JISKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, 3HAHWA O CTPOCHWH, MHOTOOOpa3sWd W OCOOCHHOCTSAX
KJIETKU, OpraHu3Ma, MOMyJIsSIUU, OUOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTUKCHHUSIX,
COBPEMEHHBIX HCCIEAOBAHUAX B OWOJIOTUHU, MPUKIAAHBIX ACHEKTaX OMONOTMYECKUX 3HAHUU. {7t
pa3BUTHA M MOAJIEpP)KaHUS HMHTEepeca OOydaroIIMXCsi K OHOJOTMM HapsAy CO 3HAYUTEJIbHBIM
00BEMOM TEOPETHUECKOTO MaTepualia B COJEPYKAHHH IMPOrpaMMBbI MO OHOJIOTHH TPEIYCMOTPEHO
3HAKOMCTBO C HCTOpUEH CTAaHOBIICHUS U PA3BUTUSA TOM WIM MHOW 0OOJACTH OHMOJOTHH, BKJIAJIOM
OTEUYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEUICHHE BaXKHEHIINX OMOJOTUYECKUX M HKOJIOTHUECKUX
npooeMm.

Lenbp n3ydyenust yueOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE — OBJIAJICHHE
00y4arolMMUCS 3HAaHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHu3aliy >KUBBIX CUCTEM Pa3HOTO
paHra U npuoOpeTeHHe YMEHHM HCHOJIb30BaTh ATH 3HAHUS B (QOPMHPOBAHUM HUHTEpeca K
orpeieI€HHON 0071acTH PO ecCHOHATBHON AEATENIbHOCTH, CBI3aHHON ¢ OMosIornel, Ui KBIOOpy
y4eOHOT0 3aBe/leHHs Il TPOAOIKEHHs OMOJI0rHYECKOro 00pa3oBaHMs.

JlocTmkeHue Leiau u3ydeHus ydeOHoro npenmera «buonorus» Ha yriayOn€HHOM YpOBHE
o0ecrnieunBaeTcs peleHueM CIIeIyIoIIMX 3a1au:

OCBOEGHHE O00YYarOIIMMUCS CUCTEMBbl OMOJIOTMYECKUX 3HAHWN: 00 OCHOBHBIX OMOJIOIMYECKHX
TEOPUSX, KOHUEMUUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W MPaBHIIAX, COCTABIISIFOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KAPTUHY MHUPA; O CTPOEHUH, MHOI000pa3uu U 0COOEHHOCTSIX
OMOJIOTUUECKNX CHUCTeM (KJIETKa, OpraHu3M, MONyJslus, BHJ, OuoreorneHo3, Ouocdepa); o
BBIJIAIOIINXCS] OTKPHITHSIX M COBPEMEHHBIX HCCIIEIOBAHUAX B OMOIOTHH;

O3HAKOMJIEHHE O0YyYaloIUXcs ¢ METOJaMH MTO3HAHUS KUBOW MPUPOJIBI: UCCIIEI0BATEIbCKUMHU
METOJIaMU OHOJIOTUYECKUX HayK (MOJIEKYJISIpPHOW M KJIETOYHOM OHOJOTHH, AMOpPHOJIOTUH H
OMOJIOTMM pa3BUTUSA, TEHETUKU U CEJEeKIUH, OUOTEXHOJOTMHM M CHUHTETHYECKOH OHOoJIOoruu,
MAJICOHTOJIOTUHM,  DKOJOTMM); METOJaMH  CaMOCTOSITEJIbHOTO  IMPOBEACHUS  OMOJIOTHYECKUX
uCClleIoBaHUM B J1aboparopun M B mpupoje (HaOnrofeHue, HU3MEpeHUe, HKCIEPUMEHT,
MOJICIUPOBAHNUE);

OBJIaJIcHHE OOYYaroIIUMUCA YMEHMSIMH: CaMOCTOSATEIbHO HAXOIUTh, AHAIU3UPOBATh H
UCIOJIb30BaTh OMOJIOTHYECKYI0 HMH(OPMAIIMIO; IMOJIB30BAThCS OMOJIOrMYECKONW TEPMHHOJIOTHEH U
CUMBOJIMKOM; YCTaHABIMBATh CBSI3b MEXKAY PAa3BUTHEM OHUOJIOTUH M COIMATBHO-IYKOHOMUYECKHUMH U
9KOJIOTMUECKUMHU TpoOJieMaMH 4elIOBEYEeCTBa; OLEHUBATh IOCIEICTBUS CBOEH JAESITEIbHOCTU IO
OTHOIICHUIO K OKpY)Kalollel MpupogHol cpeze, COOCTBEHHOMY 3/I0POBBIO U 3/I0pPOBBIO



OKPYKaIOIUX JIIOJIeH; OOOCHOBBIBaTH W COOMIOJATh MEphl MPOQPMIAKTUKH WHOEKITMOHHBIX
3a0o0yieBaHUM, MpaBWJIa TOBEJACHHUS B MpUpOAe M oOecnedeHus Oe30MacHOCTH COOCTBEHHOMN
KU3HEJCATCIILHOCTH B YPE3BBIYAMHBIX CHUTYAIUSX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa,
XapaKTepu30BaTh COBPEMEHHBIE HAYYHbIE OTKPBITUS B 00JIaCTH OHOJIOTHY;

pa3BuTHE y OOYYaIOUIMXCS HMHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Tpolecce
3HAKOMCTBA C BBLIAIOIIMMHUCA OTKPBITUSMU U COBPEMEHHBIMH HCCIEIOBAaHUAMU B OHOJIOTHH,
pelmaeMpIMi €10 MpoOJIeMaMy, METOM0JIOTUEH OHOJOTHYECKOro HWCCIICAOBAaHUS, MPOBEACHUS
OKCHEPUMEHTAIbHBIX  WCCIICAOBAHHUM, pemeHus OWONOTHYECKHMX  3a/1ady, MOJEIUPOBAHUS
OHOJIOTrMYECKHX 0OBEKTOB U MPOIECCOB;

BOCHHUTAaHHE y OOYYaIOIIMUXCS IIEHHOCTHOTO OTHOIICHHS K KUBOM MPHpPOAE B IIEJIOM U K
OTACNbHBIM €€ oOBeKTaM U sABICHHSIM; (OPMHUPOBAHHE DSKOJIOTMYECKOM, TI'C€HETUYECKOMH
TPaMOTHOCTH, OOIIEeH KYJIbTYpbl TOBEICHUS B MPUPOJIC; HHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpereHrne 00Yy4arOMIUMUCA KOMIIETEHTHOCTH B PAIlMOHATBHOM IMPUPOONOIb30BAHUU
(coOuroieHre mpaBuIl MOBEICHUS B TIPUPOJIE, OXPAHBI BHJIOB, SKOCUCTEM, OMOc(hepsl), COXpaHCHUH
COOCTBEHHOTO 370POBbS U 3/I0POBBSl OKPYKAIOIUX JOJEH (COOMoaeHusT Mep TPOPHIAKTHKA
3a0oneBaHuid, oOecreueHne O€30MacHOCTH KHU3IHEACSITEIbHOCTH B UPE3BBIYAWHBIX CUTYalHSIX
MPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJNb30BaHUS OMONOTMYECKUX 3HAHUU U
YMEHHUI B IOBCEHEBHOM KU3HU;

CO3JaHME YCIOBUH JJi1 OCO3HAaHHOTO BbBIOOpa OOYUYAIOIIUMUCS  WHAMBHUIYaTbHOU
00pa30BaTeNbHONW  TPAGKTOPHH, CHOCOOCTBYIOLIEH  TOCHeayoueMy  HpoecCHOHATHHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C MHMBHIyaJIbHBIMH HHTEPECAMHU U TIOTPEOHOCTSAMHU PErHOHA.

O011ee yncIo 4YacoB, OTBEICHHBIX Ha U3y4eHHE OMOJIOTUU Ha YIiyOJIeHHOM YPOBHE CPEIHETO
obrrero oopasosanus, cocrapiser 204 yaca: B 10 kiacce — 102 vaca (3 yaca B Henmenmo),B 11 kimacce
— 102 yaca (3 yaca B HeZIeIIO).

OT60p opraHu3aroHHbIX (OPM, METOJIOB U CPEICTB 00yUeHHUsT OMOJIOTUH OCYIIECTBIISIETCS C
yu€TOM CHEeNU(UKA €ro COACpKaHWUS W HANpaBICHHOCTH Ha MPOJODKEHHE OHOIOTHYECKOTO
00pa30BaHMs B OPTaHU3ALMSIX CPEAHETO MPOo(dEeCCHOHATBLHOTO U BhICIIEro 00pa3oBaHusl.

OO0s13aTeNbHBIM  YCIIOBUEM TpU OOyYeHHWH OWMONOTHH Ha YIUIyONEHHOM YpPOBHE SIBISIETCS
MIPOBE/ICHUE JTA0OPATOPHBIX U MPaKTHYECKHX pabot. Takxke ydactue oOydaroOnIMXcsl B BHITIOJTHEHUN
MIPOEKTHBIX M Y4eOHO-HMCCIIEeIOBATEIbCKIX PadOT, TEMAaTHKA KOTOPBIX OMpPEIEINSETCS YIUTENeM Ha
OCHOBE UMEIOIINXCS MAaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MTPUPOIHBIXYCIOBUH.



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue NOpOrpaMMbl, BBIICJIEHHOE  KYpcusom, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHON utoroBoit arrecranuu (['MA).

Tema 1. Buosorus kak Hayka

CoBpemenHas Ouosnorusi — KoMmIiekcHass Hayka. KpaTkas ucropusi pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3ydaeMble UMM MpoOiembl. DyHIaMEHTalbHbIE, MPUKIAJHBIE U
MTOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosiornu B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. [Ipodeccuu, cBszannbie ¢ Ouonorueid. 3HayeHre GUOJIOTUU B MPAKTUYECKOM EATEIIbHOCTH
YeJI0BeKa: MEAUIIMHE, CEIbCKOM X035IIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBL.

JdemMoHcTpauuu

[Toptpetsl: Apucrorens, Teodpact, K. JIunneii, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I
Mennens, B. U. Bepnaackuii, U. I1. I1aBnos, . . Meunukos, H. 1. BaBunog, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. beinses.

Tabnuiel u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU Haykammu», «Cuctema OMOJOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbI M UX H3y4YeHHE

JXKuBble cuctembl Kak mpeaMer uydeHus: Ouosiornd. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CJOKHOCTb M  YHOPSAOYEHHOCTh
CTPYKTYpbl,  OTKPBITOCTb, = CaMOOPraHU3allis, CaMOBOCIIPOU3BEACHUE,  Pa3APaKUMOCTb,
HU3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alMM JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIIETOYHBIM, TKAaHEBBIH,
OpraHU3MEHHBIM, MONYJIILIMOHHO-BUIOBOM, 9KOCHCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouocgepnsiil. [Iporeccsl, mpoucxoasmue B >KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
XKuznp kak popma cymectBoBanuss MaTtepun. Hayku, u3ydarolye >KUBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aly.

N3yuenune xuBbIX cucteM. Metoasl Ouosiormueckol Hayku. HalGmroneHue, usmepeHue,
SKCIEPUMEHT, CHUCTEeMaTu3alus, MeraaHanu3. lloHsTHE O 3aBUCMMOW M HE3aBUCHMOM
nepeMeHHON. [lnmanupoBanue skcnepumMeHTa. IloctaHoBka u mpoBepka rumote3. HyneBas
runote3a. [loHsTHE BBIOOPKHU U €€ 1ocTOBepHOCTh. Pazbopoc B Gnonornueckux JaHHbIX. OLeHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ynbTaToB. [IpHuMHBI HCKa)KE€HUS PE3yNbTATOB 3KCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmumel 1 cxembl: «OCHOBHbIE MpPHU3HAKU JKU3HW», «buonornueckue cuctemsiy,
«CBOMCTBA )KUBOW MaTepun», «Y pOBHU OpraHU3ALMH KUBON NpUpPOaAbD», «CTpOEHHE )KUBOTHON
KJIETKN», «TKaH! )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOT0 OpraHn3May, «buoreoneHosy,
«buocdepa», «MeTo1bl U3yUEHHS KUBON TPUPOBI».

O6opynoBanue: 1ab0paTopHOE 00OPYIOBAHKE JIJIsl TPOBEICHHS HAOIIOICHUI, U3MEPECHHU,
AKCIIEPUMEHTOB.

IpakTuyeckas padora «/crnonb30BaHue pa3InYHbIX METOAOB MPHU U3YUYEHUHU JKUBBIX
CUCTEMM.



Tema 3. buoJiorust KjieTrkun

Kretka — cTpykTypHO-(hyHKIIMOHANBHAS €AMHUIIA )KUBOTO. VlcTOpus OTKpBITHS KiteTkH. PaGoTs! P.
I'yka, A. Jlesenryka. Knetounas teopus (T. llIBann, M. Illneiinen, P. Bupxo). OcHOBHBIE TOTOKEHUS
COBPEMEHHOM KIJIETOYHOMN TEOpUH.

Meroapl MOJIGKYJISAPHOH H KJIETOYHOW OWOJIOTMH: MHUKPOCKOMNUSA, XpomaTtorpadus,

anekTpodope3, METOJ  MEYCHBIX aToMoB, nuddepeHmanbHoe eHTpU(yrupoBaHue,
KYJIbTUBUPOBAHHUE KIIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAsT MHKPOCKOIIHSI.
Konghoxanvnas mukpockonus. Bumanvroe (npudicusnennoe) uzyueHue Kiemox.

JdemoHcTpauuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. llIBann, M. lInelinen, P. Bupxos, K. M. bap.

TaOnuis! u cxeMbl: «CBETOBOI MUKPOCKOI», «JIEKTPOHHBIN MUKpOCKO», «Mcropus
Pa3BUTHA METOJOB MUKPOCKOITHH.

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTENIbHbIX, )KUBOTHBIX U
OaKTepHaTIbHBIX KIETOK.

IIpakTnueckas padora «/3yueHre MeTo10B KJIeTOUYHON OHonoruu (xpomarorpadus,
anekTpodopes, auddepenuuanbHoe neHTpudyruposanue, [1L[P)».

Tema 4. Xumuueckasi OpraHu3amus KJIeTKU

XHMMHUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- ¥ yJIbTPaMUKPOIIEMEHTHL. Boja u e€ ponb

KaK pacTBOPHUTENS, pEareHra, ydyacTHE B CTPYKTYPUPOBAHMM KIIETKH, TEIJIOPETYIISALIUU.

MuHepanbHble BELIECTBa KJIETKH, UX Onosiornyeckas poiib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KiIeTku. buonornueckue nonumepsl. benku. AMUHOKHCIOTHBIN

cocTaB OesnkoB. CTpyKTypbl OenkoBoit Monekyibl. [lepBuuHast cTpykTypa Oeska, nenTuHas

CBs3b. BTOpHUHast, TpeTUuHas, yeTBepTUYHast CTPYyKTyphl. JleHaTypauus. CBoiicTBa GeIKOB.
Knaccudukanus 6enkoB. buonorunueckue GyHKIUU 0enKkoB. [IpuoHul.

VYrieBobl. MoHOCaXapuIbl, AUCaXapUIbl, OIMTOCAXaAPUABI U Moaucaxapuasl. OOIuil miiax
CTpOEHHMS U PU3UKO-XUMUYECKHE CBOMCTBA YIiIeBo10B. bronornueckue pyHKINN YIiIeBOIOB.

Jlumunel.  T'mapodunbHo-ruapodoOHBIe  cBoiicTBa.  Knaccuduxamus — nunuaos.
Tpurnuuepunsl, pochonunuasl, BOCKH, creponabl. buonornueckue pynxnum munuaos. O6mue
CBOWCTBA OMOJOrMYECKMX MeMOpaH — TeKyuecTb, CIIOCOOHOCTh K CaMO3aMbIKaHMIO,
MOJIYTIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK n PHK. Crpoenue HykienHoBbIX KucioT. HykieoTuusl.
[Mpuauun komruiementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitHas cnmpans.
Mecronaxoxaenue u ouonornueckue Gynkmun JJHK. Bunet PHK. ®ynknun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue csizu B Mosekyine AT®. buonornueckne
¢ynkuun  AT®. BoccraHOBIEHHblE NEPEHOCUMKH, HUX (YHKUMU B KieTke. /[[pyeue
HyKaeo3uompugocpamuol (HT®). CexBenupoBanue  JIHK.  Memoosi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouojiorus: OMOXMMHUYECKHEe M OHO(PHU3MUECKHE MCCIEJOBAHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYphl OHOMONEKyl. Mooderuposanue cmpykmypol u  QyHKyuil
OuoMoneKyn u ux komniekcos. Komnvromepuulii Ousaiin u opeanudeckuii Cunme3 OUOMONIEKYI U UX
HeNnpupoOHbIX AHALO208.

JdemMoHcTpanuu

IToptpertst: JI. ITonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpeneneHne XMUMHUYECKHX 3JEMEHTOB B HEKUBOH IIPUPOIE»,
«Pacnipenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOACY.



Tabmumpr u cxembl: «llepuonnueckass Tabnuia XUMHYECKUX 3JIeMEHTOBY, «CTpoeHue
MOJIEKYJbl BOJBD», «BemiecTBa B cocTaBe OpraHu3mMoBy, «CTpoeHHE MOJIEKYNBI OelKay,
«CTpyKTYyphl OETKOBOW MOJEKYNbI», «CTpoeHHE MOJEKYd YriaeBoAoB», «CTpoeHHE MOJEKYI
munuaoBy, «HykinenHoBbie KUCTOThIY, «CTpoeHre Moiekyabl ATDy.

O6opynoBanue: XMMHUYECKas ocyia 1 000pyA0BaHUE.

JladoparopHasi pa6ora «OOHapyXeHHE OCJIKOB C ITOMOIIBIO0 KaUeCTBEHHBIX PEAKITHI.

JlabopaTopnas padora «/ccienoBaHue HyKJIEHMHOBBIX KHUCIIOT, BBIJECIEHHBIX U3 KJIETOK
Pa3IMYHbBIX OPTaHU3MOBY.

Tema 5. CTpoeHue u (PYHKIMH KJIETKH

Tunsl KIeTOK: 3ykKapuoTHyecKas W Hpokapuoruyeckas. CTpyKTypHO-(YHKIMOHAIbHBIE
00pa3oBaHMs KJIETKH.

CtpoeHue mnpokapuoTHUecKor KieTku. Kierounas creHka OakTepuii u  apXew.
OcoOeHHOCTH CcTpOeHUsl TeTepoTpoPHON U aBTOTPOGHOM MPOKAPUOTHYECKHUX KIETOK. MecTo u
POJIb IPOKAPHUOT B OHMOIIEHO3aX.

Crpoenne n (QpyHKIIMOHMPOBAHUE SYKAPHOTHUECKOW KieTku. IlnasmaTiueckas memOpaHa
(mna3manemma). CTpykTypa Ma3MaTudeckoil MeMOpaHbl. TpaHCIOPT BeUIECTB uepe3
1a3MaTH4ecKyl0o MeMmOpaHy: maccuBHbIN (nuddysus, obneru€énnas nuddysus), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcmopt). Ilomynponumaemocts mMeMOpansl. Pabota
HATPUI-KAJIMEBOr0 HAacoca. DHIOLUUTO3: MUHONUTO3, (paronuTos. Dk3ouuTo3. Kinerounas cTeHka.
CtpykTypa v QyHKIMH KIETOYHON CTEHKU PAacTEHU, rprOOB.

Huromnasma. Ilurozons. Ilurockener. JIBwkeHue uurToriazMbl. OpraHoubl KIETKH.
OpHoMeMOpaHHbIe OpraHOU/bl KIETKU: 3HAomIa3Marnyeckas cerb (DIIC), anmapat I'onbmku,
JM30COMBI, X CTpoeHHe W (yHKIHH. B3amMOCBsI3b OJHOMEMOpAHHBIX OPIaHOMJIOB KIIETKH.
CtpoeHue TpaHyIIpHOTO pETUKyIyMa. Mexanusm Hanpaenenus 6enkog 6 JIIIC. Cuntes
pacTBopuMbIXx  OenkoB. CuHTE3  KJIETOYHBIX  MeMOpaH. [mankuii  (arpaHymisipHBIN)
sHAOIUIa3MaTHUecKuil peTukyiayM. CekperopHas ¢yHkius anmapata ['onbmxu. Moougurayus
benxoe 6 annapame I onvoocu. Copmuposka benxoe ¢ annapame I onv0dcu. TpaHCTIOPT BEIIECTB
B KJIeTke. Bakyonu pactutensHbIX KieTok. Kierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OPTraHOWABI KIETKU: MHUTOXOHIPUHU, TIACTHIABL. [Ipoucxoocoenue
mumoxonopuil u naacmuo. Cumouoeenez (K.C. Mepexckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIMKM MUTOXOHAPUA © 1acTua. [lepBuuyHBIE, BTOPUYHBIE M CIOXKHBIE TUTACTHIIBI
(OTOCHHTE3UPYIOIIUX  AYKAPHOT. XJIOPOIJIACTBI, XPOMOIUIACTBI, JIEMKOIUIACTHl ~ BBICIIUX
pacTeHuN.

Hemem0Opannbie opranouasl kiaeTku CtpoeHne W QyHKIMHM HEMEMOpPaHHBIX OpPraHOUOB
KiIeTku. Pubocombl.  [Ipomeoscymounvie guramenmor. MuxpoduiiaMeHTbl. Axmunoswvie
Mukpoghunamenmol. MBbIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KIEMmOK.
MuxkpotpyOouku. Kietounsiit nentp. CrpoeHWe U JIBUKEHHE JKIYTHUKOB M PECHUYEK.
MukpoTtpyOouku nutorniasmsl. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopnvie benxu.

SAnpo. OGosouka siapa, XpOMaTHH, KapuOIUIa3Ma, SIPBIIIKUA, UX CTpPOCHHE M (YHKIUH.
SnepHblii OenkoBbIA MaTpuKC. IIpocTpaHCTBEHHOE paCIONOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u cemepoxpomamun. benKku XpomMaTWHa — THCTOHBI. JJunamuxa so0epHotl
0601104KU 8 Mumo3se. Hoepuwiii mparncnopm.

Knerounsie  BkmioueHus. CpaBHUTENbHAas  XapaKTEpUCTHKAa  KJIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOIN).

JdemMoHcTpanuu



IToptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuupr u cxembl: «CTpoeHHE 3YKapHUOTUYECKOW KIETKH», «CTpoeHHE >KUBOTHOM
KIeTKkn», «CTpoeHne pacTUTeNbHON KIETKN», «CTpoeHue MUTOXOHApUN», «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPONpENnaparbl pPacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIIpenaparbl OakTepruaibHbIX KJIETOK.

JlabGoparopHasi padora «/3yueHne CTpOeHHUsI KJIETOK Pa3IUUHbIX OPTaHU3MOB.

IIpakTuyeckasi padora «3ydeHre CBOMCTB KICTOYHON MEMOPaHBI».

JlabGoparopHasi padora «VccienoBanue mia3moliv3a U JACIIa3MoJin3a B PAaCTUTEIbHBIX
KJIETKax.

IIpakTnyeckas padora «3yueHne IBUKEHHS HUTOIIA3MbI B PACTUTEIIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NMpeBpallleHNe YHEPTUH B KJIeTKe

AccuMWISILIASL U IUCCUMUJISIIIUSL — JIBE€ CTOPOHBI MeTabonu3Ma. Turbl 0OMeHa BEIIeCTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHE KUCIOPOAa B OOMEHHBIX MpoIeccax. JHEPreTHUECKOe
obecrieyenue kietku: npespamieane AT® B oOMeHHBIX mporieccax. DepMEeHTaTUBHBIN XapakTep
peakuuii KIeToyHoro Meradosnsma. GepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXAHU3M JIEHCTBHUS.
Kodepmentsl. OTinuust GepMEeHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. benku-akTUBaTOpHI U
OENKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX PEAKIUN OT pa3IMYHBIX
(hakTOpOB.

[lepBuuHbIl CHHTE3 OpPraHMYEeCKUX BelIeCTB B KieTke. POTOCHHTE3. AHOKCULEHHbIU U
oKcueenHvlll  omocunmes y obaxkmeputi. Ceemocobuparowue nuUeMeHmsvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Pois xnoporuiactoB B mpouecce ¢orocunTe3a. CBeToBas U TEMHOBAsS
¢dasel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. [IpoTyKTUBHOCTh (POTOCHHTE3A.
Bnustane pa3nuvHbIX (pakTOpoB HA CKOPOCTh (oTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpUDULHPYIOLINE
OakTepuH, xere300aKTepun, cepoOaKkTepun, BOJOPOAHbIE OaKTepUH. 3HAaUEHUE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunbel 6poxkenus. IIpogykTel OpoXKeHHs M UX HMCIIOJIb30BaHHE
YEJIOBEKOM. AHA’POOHBIE MHUKPOOPTAaHWU3MBI KaK OOBEKTHl OHWOTEXHOJOTMHU U BO30YIUTEITH
0ose3Hel.

AdpoOHBIE OpraHu3MBbl. DTambl SHEpreTudyeckoro oOMeHa. IToaroToBUTENbHBIN ATaIl.
I'mukonu3 — 0ECKUCIOPOIHOE PACIIETUIEHUE TTTIOKO3bI.

buonoruueckoe oxkuciaeHWe, WIN KIETOYHOE JbpIXaHUE. Poiib MUTOXOHIpUI B IpoLeccax
ouonoruueckoro okucieHus. llukanmueckue peakuuu. OxuciuTenbHoe (ochopuIpoBaHHE.
Onepeuss membpannoeo epaduenma npomonos. Cummez ATD: paboma npomonmnou ATD-
cunma3zvl. IlpeumymiecTBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe] aHa’pOOHBIM.
D PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[Hoprpersr: [Ix. [Ipuctinm, K. A. Tumupsszes, C. H. Bunorpanckui, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabnuue! u cxembl: «DoTocHHTE3», «IJHEpreTudeckuii oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTES.

Ob6opynoBaHue: CBETOBOM MUKPOCKOM, 000pyJOBaHUE JUIsl IPUTOTOBIICHUS MIOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlabopaTopHas padora «3yueHne KaTaIUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha MpUMepe
aMuiIa3bl WIKM KaTanas3bl)y».



JlabopaTtopnasi paGora «M3ydeHne (QEPMEHTATHBHOTO pACHICTUICHHS TIEPOKCH]IA
BOJIOPOJA B PACTUTEIIbHBIX U dKUBOTHBIX KIIETKAX.

JladoparopHasi pa6ora «CpaBHEHHE TIPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKEHUS U JIBIXAHHS.

Tema 7. Hacinencreennasi uHgopmanusi 4 peaju3anus eé B KieTKe

Peakuuu matpuyHoro cusresa. IIpuHIMI KOMIIEMEHTApPHOCTU B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peammsanus HacnencTBeHHOW wuHpopMmaryu. ['eHeTHYecKWit KOA, €ro CBOMCTBA.
Tpanckpunuus — marpuusbslidi cuHte3 PHK. IIpuHIMIBI TpaHCKpUIIIMKA: KOMIUIEMEHTAPHOCTD,
AHTUIIAPAJUIEIBHOCTb, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpaucmsiius u e€ arambl. Yuactue TpancnoptHbix PHK B OuocunTtese Oenka. YcnmoBust
6uocunresa 6enka. Koguposanue amuHokucaot. Posb pubocom B 6uocunTese Oernka.

Cogpemennvie npedcmagnenus o cmpoenuu 2enog. OpraHusaiys TeHoMa y MPOKapuoT U
9yKapuoT. Perynsuuns akTMBHOCTY T'€HOB Y IpokapuoT. I'unoresa onepona (®. XKaxo0, XK. Mano).
Monexynapuvie mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponb xpomamuna 6 pecyinayuu
pabomuwl 2enos. Perymsius oOMEHHBIX MPOLIeCcCOB B kiieTke. Kierounsrii romeocTas.

Bupycsl — HekneTounble (OpMbI )KM3HU U 00JIUraTHble napas3utbl. CTpOEHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepmodaroB. Kusuenuwiti yuki JIHK-cooepoicawux
supycos, PHK-cooepocawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peepmasa,
unmezpasa.

BupycHbie 3a0oneBanus 4enoBeka, )KuBOTHbIX, pactenuil. CITN/], COVID-19, connanbubie
Y MEAMIIMHCKHUE MPOOIICMEI.

buoungopmamura: unmezpayus u anaruz oonvuux maccusos («bigdata») cmpykmypHoix
buonocuyeckux oanuvix. Hanomexnonozuu 6 buonozuu u meouyune. Ilpoepammupyemoie ghyHxyuu
benkos. Cnocobwi 0ocmasKu 1ekapcma.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. IBanoBCKui.

Tabmumer u  cxemsl: «buocuHTe3 Oenmka», «['eHeTnueckuir Kom», «Bupyce,
«baxTepuodaru».

IIpakTnueckas padora «Co3anue MOIETU BUPYyCay.

Tema 8. JKu3HeHHBIH IHKJI KJIETKH

Knerounslii nukin, ero mepuoabl u perymsauus. MHrepdaza u muto3. OcoOeHHOCTH
MpoIieccoB, MpoTekaromux B uHTepdase. [loaroroBka kinetku kK aeneHuto. [Ipecunrernueckuit
(MOCTMUTOTUYECKUN), CUHTETHMYECKHH M TOCTCHHTETUYECKMH (IIPEMUTOTHYECKUI) TMEepHOIbI
uHTEep(a3bl.

Marpuunsiii  cunTe3  JIHK perummkanus.  [Ipunnuner  permmkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh, ~ IOJYKOHCEPBAaTUBHBIM  CHHTE3, aHTUIAapalieIbHOCTh. MexaHusm
perunkanmu JIHK. Xpomocomsl. CTpoeHne xpomocoM. Tenomepsl 1 Testomepasa. XpoMOCOMHBIN
Ha0Op KJIETKH — KapuOTHM. J{WIIOWIHBIA M TarIouIHBIH HAOOPBI XpOMOCOM. ['OMOIOTHYHbBIE
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

HGJ'ICHI/IG KJICTKU — MHTO3. CTa}II/II/I MHUTO3a U HOPOUCXOIAININEC B HHUX IPOLCCCHI. Twurer
MHUTO3a. KapI/IOKI/IHC3 1 IUTOKHUHES. buonorndyeckoe 3HaueHHE MUTO3A.

PCFYJ'IHIII/ISI MHUTOTHYCCKOI'O IIHMKJIa KIICTKH. HporpaMMMpyeMaﬂ KJIeTOYHasl THOEIb —
aIIoITo3.



Knerounoe s1po, XpoMocoMbl, (pyHKIIMOHAIbHAs TeHOMUKA. Mexanusmsl nponughepayuu,
ougepernyuposxu, cmapenus u eubenru kiemox. «l{ugpposasn knemrka» — ououngopmamuuecxue
MoOenu PYHKYUOHUPOBAHUS KIEeMKU.

JdemoHcTpaumuu

TaOmuip! u cxembl: «OKW3HEHHBI LUK KIETKH», «MHUTO3», «CTpOoeHHE XPOMOCOM,
«Penmukanms JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIpenaparbl: «MHTO3 B KIETKax KOpelIka
JIyKay.

JlaGoparopHas padora «3yueHre XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopHasi pa6ora «HaOironeHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenne u pyHKIMH OPraHNU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIEC,  KOJIOHUAJHHBIC,
MHOT'OKJIETOYHBIE OPIaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJCATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepum,
apXxeu, OJTHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APyrue mpoTuctsl. KosoHuanbHbIe
OpraHU3MBbI.

B3anMocBsA3b yacTeld MHOTOKJIETOYHOIO OpraHu3ma. TKaHM, OpraHbl U CHCTEMBI OPIaHOB.
Opranusm Kak euHoe 1enoe. 'omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, MOKPOBHA,
MIPOBOJIAINAs, OCHOBHAs, MexaHu4eckas. OCOOCHHOCTH CTPOCHHSI, (PYHKIMA W PACIOJIOKCHUS
TKaHEe! B OpraHax pacTeHUH.

TkaHU KUBOTHBIX U YeJIOBEKA. THUIIbI dKUBOTHBIX TKAHEH: 3NUTENUaIbHAs, COEAMHUTEIbHAS,
MblIleyHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIUI M PACHOJIOXKEHUS TKAaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U TeHEpPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBI OPraHOB
YKUBOTHBIX U 4yesioBeka. DyHKIIMU OpTraHOB U CUCTEM OPTaHOB.

Omnopa Tena oprannzmoB. Kapkac pactenuii. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHHI cKeneT. CTpOeHUe U TUTIBI COSIUHEHUST KOCTEH.

JIBvokeHue oOpraHu3MoB. JIBUKEHUE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOUHBIX pPACTEHHM: TPONU3MBlI U HACTHH.
JIBu>kKeHMe MHOTOKJIETOYHBIX KUBOTHBIX M U€JIOBeKa: MbllieuHas cuctema. Peduekc. CkenetHole
MBIIIIIBI U UX padorTa.

[Mutranue opranuzmoB. [loryomieHue BOJbI, YIJIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusMH. [IuTanme >KUBOTHBIX. BHYTPUIONIOCTHOE M BHYTPUKJIETOYHOE MHUIIEBAapEHUE.
[Iuranre MO3BOHOYHBIX >KUBOTHBIX. OTIENBl MUIIEBAPUTENIBHOrO TpakTa. lluiieBapuTenbHbIC
xene3bl. [InmeBapuTenpHas cucTemMa 4eloBeKa.

Jlpixanue opranu3MoB. [[pixanue pactennii. Jprxanue wuBoTHBIX. nddy3us razos yepes
MOBEpXHOCTh KieTku. KoxkHoe apixaHue. [[pixaTenbHas MoBepxHOCTh. JKabepHoe U nErovyHoe
npIXxaHue. JlpIxaHWe T[MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OJBOJIOLMOHHOE YCJIOKHEHHE
CTpOeHHUsI JETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTeMa dYeloBeKa. MexaHu3m
BEHTWISIIIAU JIETKUX Y TITUI M MJIEKOTIUTAIOMNX. Perymsiius apixanus. [[prxarensHbie 00BEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOPTHBIE CUCTEMBI pacTeHu. TpaHcHopT
BEILIECTB Y )KUBOTHBIX. KpoBeHOCHast cuctema u e€ opranbl. KpoBeHOCHast crcTemMa Mo3BOHOUYHBIX
YKUBOTHBIX U uesnoBeka. Cep/iiie, KpOBEHOCHBIE COCY/IbI U KpoBb. Kpyru kpoBooOparieHus.



OBOIOLMOHHBIC YCIIO)KHEHHS CTPOCHHMS KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX.
Pa6ora cepaua u e€ perynauus.

Beinenenne y opranusmoB. Beinenenue y pacreHuidd. BbiieneHue 'y  KMBOTHBIX.
CoxparurenbHble Bakyoau. Oprausl BbiaeaeHus. QuiabTpanus, ceKperus 1 00paTHOe BCaChIBaHUE
KaK MEXaHM3Mbl pPabOThl OpraHoB BbAeTCHUA. CBs3b TOJOCTH Tela C KPOBEHOCHOW U
BBIJICJINTEIIBHON CHUCTeMaMM. BbleneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue n ¢pyHkunonupoBanue Heppona. OOpa3oBaHUE MOUYH Yy YETIOBEKaA.

3ammra y OpraHu3MoB. 3allluTa y OJHOKJIETOUHBIX OpraHn3MoB. Criopbl OaKTepuil U LIUCTHI
IIpOCTEHIINX. 3aliuTa y MHOTOKJIEeTOYHbIX pacteHuil. Kyrukyma. CpeacrBa maccMBHON u
XMMHYECKOM 3aUThl. DUTOHUNIBIL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M UX IPOM3BOHBIE. 3alIUTa OPTaHU3Ma
or Oone3Hedl. MMMyHHast cuctema uyenoBeka. KieTouHbli M TyMOpajJbHbII HMMYHMTET.
Bpoxnéuuelii u  npuoOpeTeéHHBI  crnenu@uyecKknii UMMYHHTET. Teopust KIOHAIBHO-
cenektuBHoro ummynureta (I1. Dpaux, ®. M. bepner, C. Tonerasa). BocnanurensHbie OTBETHI
opranu3MoB. Poiib Bpo)kIEHHOTO MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxumocTe W perymsinuss 'y OpPraHu3MoB. Pa3npakumMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Paznpaxumocts U peryisinus y pacteHuid. PocToBble BemiecTBa M UX
3HAUYEHHUE.

HepBHast cucrema u peduiekTopHas peryisinusi y >KMBOTHBIX. HepBHas cucrema m eé
OTJeNbl. DBOJIOLMOHHOE YCIOXKHEHUE CTPOCHHS HEPBHOM CHCTEMbI Y JKUBOTHBIX. OTaenbl
TOJIOBHOTO MO3Ta NO3BOHOYHBIX JKUBOTHBIX. Pedrnexc u peduiekropHast nyra. besycnoBHbie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas perynsuuss M SHIOKPHMHHAs CHCTEMa JXUBOTHBIX M 4esoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HX TIOpMOHBL. JlelicTBME TOPMOHOB. B3auMOCBsI3b HEpPBHOM H
SHIOKPUHHOM cucteM. [ unmoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

IToprper: U. I1. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIC BOJOPOCTNY, «MHOTOKJIETOYHBIE BOIOPOCIIH,
«baktepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHUl», «CHCTeMbl OpraHoB
ITI03BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOeHME HACEKOMBIX», «TKaHM pacTeHu»,
«KopneBbie cucremel», «Ctpoenue crebmns», «CTpoeHHE JMCTOBOW MIACTUHKNY, «TKaHM
KHUBOTHBIX», «CKeseT uenoBekay, «[lumesapurenbHas cucreMay, «KpoBeHOCHas cuctemay,
«/IpixaTenpHass  cuctema», «HepBHas cucrema», «Koxa», «MpllleyHas cucremay,
«BeimenurenpHas cucteMay, « JHJIOKPUHHAS cucTeMay, «CTpoeHue MbIby», «MMyHUTETY,
«KumeynononoctHsie», «CxemMa NUTaHUs pacTeHUiD», «KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue rujpb», «CTpoeHue IiaHapun», «BHyTpeHHee CTpoeHHe J0XKIAEBOro
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema msarymkny», «HepBHas cucrema
IpecMBbIKaroIuxcs», «HepBHas cucreMa ntuny, «HepBHas cucteMa MIEKOIUTAOLINX),
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaTbl OJHOKJIETOUHBIX OPIaHHU3MOB,
MHKpOIIpenapaTsl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJJIEKIIMM HACEKOMBIX, UIJIOKOKHX, KUBBIE
HK3EMIUISIphl KOMHATHBIX PAaCTeHUH, repOapuy pacTeHUH pa3HbIX OTIENIOB, BIAXKHbBIE IPEnapaThl
KHUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opytoBaHMe Uil JEMOHCTPALIMY TOYBEHHOTO ¥ BO3YLITHOTO MUTAHUS paCTECHHH, pacilerieHus
KpaxMaja U OeJKOB 1Mo IeUCTBHEM (PEpMEHTOB, 000PYIOBaHUE JJI JEMOHCTPAIIUH OIBITOB TI0



W3MEPEHUIO KU3HEHHONW E€MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeNIbHBIX JBM)KEHUH, MOJEIN
TOJIOBHOTO MO3ra Pa3jin4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHUI».

JlabopaTopHas padora «/3ydyeHne TkaHel KUBOTHBIX.

JlabopaTopnasi paGora «/3yueHue opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazmHoxeHHEe U pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosoe (BKIIIoYas BEreTaTUBHOE) U M0JIoBoe. Buibl
0ecronoro pa3MHOKEHHUs: TOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBaHHE.

ITonoBoe pasmHoxenue. [lonoBbie kieTku, win ramersl. Meito3. Craauu Melosa.
[ToBenenue xpomocom B Mmeiioze. Kpoccunrosep. buomornueckuii cMpica mMeilo3a M MOJOBOrO
npouecca. Meno3 u ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

IIpenzaponpiieBoe pazutue. ['amerorenes y ;xuBoTHbIX. [losoBeie xene3sl. OOpa3oBanue
U pa3BUTHUE MOJOBLIX KiIeToK. CnepMarorenes u ooreHes. CTpoeHHe NOJIOBBIX KIIETOK.

OmnogoTBopeHre U 3MOPHOHATIBHOE Pa3BUTHE >KUBOTHBIX. CHOCOOBI OIIIOAOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOIIOTHS — HayKa O pPa3BUTHU
opranu3MoB. Mopghoecenes — 00Ha uz 2nagnvlx npodiem ambpuonocuu. Konyenyus mopgpozenos u
mooenu mopgoeenesa. Ctaguu >MOpHOTeHe3a KUBOTHBIX (Ha mpuMepe Jarymku). pobnenue.
Tunsl apobnenus. [emepmunuposantnoe u HedepMuHuposanHoe opoobiaenue. bnacmyna, munol
onacmyn. OCOOCHHOCTH IPOOTICHHUS MIICKONUTAIOMINX. 3apOAbIIMIEBbIC JTUCTKH (TacTPYJISIH).
3aknajKka OpraHoB M TKaHEH M3 3apOJIbIIIEBBIX JIMCTKOB. B3anMHOe BiMsSHUE YacTel
Pa3BUBAIOIIETOCS 3apobliia (3MOpHOHATbHAS UHAYKIIHS ). 3aKiIa/iKa MIaHa CTPOSHUS >KUBOTHOTO
KaK pe3ylbTaT UepapXUueCKUX B3aWMOJCUCTBUN T'€HOB. BiusHue Ha SMOPUOHATFHOE Pa3BUTHE
pa3auuHbIX (AKTOPOB OKPY’KAIOLIEH CpeIbl.

Poct u pasButrue xuBoTHbIX. [locTamOpuoHanbHBIM mepuoi. IlpsMoe u Hempsimoe
pa3BuTHe. PasButHe c Meramopho3oM y OECHO3BOHOUHBIX U T03BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE MPSMOTO U HENPSIMOIO Pa3BUTHS, UX PACHPOCTPAHEHUE B IIPHUPOJE.
Tunsl pocta XKMBOTHBIX. MakTOpbl perymsiuuum pocTa JKUBOTHBIX U uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO Pa3BUTUS Yy >KMBOTHBIX M ueioBeKa. [lepnosbl OHTOTreHe3a ueoBeKa.
Crapenue U cMepTh Kak OMOJIOTMUYECKUE MPOLIECCHI.

PazMHoxeHMe u pa3zBuTHe pacTeHui. ['lamerogur u cnopodut. Meilo3 B )KU3HEHHOM LIUKJIE
pactenuii. O6pazoBaHue CIop B mpoiiecce Meiioza. 'amerorenes y pacteHuit. Orao10TBOPEHHUE U
pa3BUTHE pPACTUTEIBHBIX OpPraHU3MOB. J[BOHHOE OIUIOJOTBOPEHHE Y IBETKOBBIX PACTCHHH.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryssiui OHTOIEHE3a Y pACTEHUI U KUBOTHBIX.

JdemMoHcTpauuu

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

Tabmuisl u cxembl: «BereratnBHoe pazMHOKeHUE», « TUIBI 0ECroIOoro pasMHOKEHUS»,
«Pa3MHOXeHHE XJIaMHJIOMOHaAbDY, «Pa3MHOXeHue »HBIVIEHBDY, «Pa3MHOXeHWe THUIPBDY,
«Meno3y, «XpoMocoMbl», «l'amerorenes», «CTpoeHHe SHULIEKIETKH W CIEpPMATO30UIay,
«OCHOBHBIE CTaIUU OHTOreHe3ay, «IIpsMoe u Henpsimoe pa3BuTue», «Pa3BuTue MaiiCKoOro KykKa,
«Pa3Butne capaHum», «Pa3BurHe nATYHIKN», «J/[BOMHOE OIUIONOTBOPEHHE Yy LIBETKOBBIX
pacteHuit», «CTpO€HHE CEMSH OHOJOJBbHBIX M JIBYJOJIbHBIX pacTeHUi», «KU3HEHHBIN LUK
MOPCKOW KanmycTbl», <« KU3HEHHBIN UK MXay, « KU3HEHHBIN UK MaNlOPOTHUKAY, « KHU3HEHHBII
LIUKJI COCHBI.



O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIAPAThI SIMIIEKJIETOK U CIIEPMATO30HI0B,
Mozeinb «L{uKi pa3BUTHS JIATYLIKHY.

JlabopaTopnasi pabora «lI3yuyeHune CTpoeHMs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernaparax».

IIpakTnueckas padora «BplsBIeHNE IPU3HAKOB CXOACTBA 3apO/bIIIEH TO3BOHOYHBIX
YKUBOTHBIX).

JlabGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIUX PACTCHUI.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPTraHU3MOB

HcTopus cTaHOBIICHUS U pa3BUTH TeHETHKH Kak Hayku. Pabotel . Mengens, I'. ne @pusa,
T. Moprana. Posib oTeduecTBeHHBIX YUEHBIX B pa3BuTuu reHeTrku. Padoter H. K. Konbiora, H. 1.
Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, FO. A. ®umumnyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBI. | OMOJIOTMYHBIE XPOMOCOMBI, aJJIEJIbHbIE
I€Hbl, aJbTEPHATUBHbIC IPU3HAKU, JOMHHAHTHBIA M PELECCUBHBIM NpPU3HAK, T'OMO3UIOTAa,
reTepOo3UroTa, YMCTast JIMHUS, THOpUIbI, TeHOTUll, (heHoTun. OCHOBHBIE METOJbl TE€HETHUKH:
rUOPUA0IOTHUECKUM, HUTOIOTUUECKHM, MOJIEKYIIPHO-TEHETUYECKU .

JdeMoHcTpamun

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benosepckuii, I'. JI. Kapreuenko, 10. A. @unumuenko, H. B. Tumodee-PecoBckuii.

Tabnuie! u cxeMbl: «MeToIbl TeHETUKNY, «CXEeMbl CKPEIIIUBAHUS.

JladopaTopHuasi pa6ora «/[po3odriia kak 00BEKT TeHETUICCKIX HCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MounorubpuaHoe ckpemuBanue. [leppolit 3axkon MeHaemns — 3aK0H eMHO00pa3usi THOpUIOB
nepBoro nokosjeHusd. [Ipasuio nomunupoBanus. Bropoii 3akon Menaens — 3aKk0H paciierieHus
npu3HakoB. lluTosmornyeckne OCHOBBI MOHOTHMOPUAHOIO CKpeUIMBaHUS. [ 'MIoTe3a YHCTOTHI
ramer.

Ananusupyroniee  ckpemuBaHue.  IIpomexyTouHBIM  XapakTep — HAcIEIOBaHUS.
Pacmienyienne npu3HakoB Npy HETIOJIHOM JIOMUHUPOBAHHUH.

JurubpunHoe ckpeumuBaHue. Tperuit 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOIO
HaclleI0BaHMsI MPU3HAKOB. LluTonornyeckre 0OCHOBBI TUTHOPUHOTO CKPEIIUBAHMSL.

Cuemiennoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHNE
I€HOB, HAPYLICHHUE CLEIUICHUS MEXly TeHaMU. XpOMOCOMHAasl TEOPHUsl HACIIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXaHM3M ONPEIENICHUs MOoJa. AyTOCOMBI U TIOJOBbBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporameTHsld moi. ['eHeTudeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEMICHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. IlneloTponuss — MHOXECTBEHHOE JIEMCTBHE TIEHa.
MHoxecTBEHHBIM ajuienu3M. B3anMonelicTBue HeayulenbHBIX I'eHOB. KomriemMeHTapHOCTb.
Onucras. [lommmepusi.

I'eHeTnyeckuii KOHTPOJb Ppa3BUTHS PACTEHUM, MXMBOTHBIX M YEJIOBEKAa, a TaKXKe
(U3UOTOrHYECKUX MPOLIECCOB, MTOBEACHUS U KOTHUTUBHBIX (YHKIUH. ['eHeTHUeCKne MeXaHU3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH — Mapa3uT» U «XO35UH — MHUKPOOHOMY.
I'eneTnyeckue acnekTbl KOHTPOJIS W MU3MEHEHHs] HAcJIeICTBEHHOW MH(pOpMAIMU B MOKOJEHUSIX
KJIETOK ¥ OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmuuer u cxemsl: «llepBeiii 1 BTOpO# 3akoHbl Mennensa», «Tpetuii 3axkon Mennaemns»,
«AHanu3upymrllee ckpemuBanuey, «Hemnonnoe noMuanpoBanue», «CLEIIEHHOE HACIEOBaHUE
MIPU3HAKOB Yy Ap030Quiibl», «I'eHeruka nonay, «Kapuotumn yenoekay, «Kapruotun apo30Quisi»,
«Kapuotun ntune», «MHOKECTBEHHBIN aJlIenn3M», «B3auMoaeiicTBue reHoB».

Ob6opynoBanue: MOJENb sl JEMOHCTPAIMM 3aKOHOB €IMHO00pa3usi THOPUIOB TEPBOTO
MOKOJIEHUSI M PACIIEIUICHUsS NPU3HAKOB, MOJENb JJI1 JAEMOHCTPAllUM 3aKOHA HE3aBUCHUMOIO
HAaCJIEeA0BaHUs PU3HAKOB, MOJENb I JEMOHCTPALUU CLEIUICHHOTO HACJIEI0BAHMS IIPU3HAKOB,
CBETOBOI MHKPOCKOII, MUKpoIipenapart: «/[po3odumay.

IIpakTnueckas padora «lI3ydyeHue pe3ylnbTaTOB MOHOTUOPHIHOTO CKpEIIMBAHUS Yy
JPO30(UITBI».

IpakTuyeckas padora «lI3ydueHue pe3yabTaTOB AWTUOPUTHOTO CKPEIIMBAHHS Y
IpO30UITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYHUBOCTH

B3anmopneiicTBie TeHOTHIIa M Cpeasl Npu (OPMHPOBAHWUU (PEeHOTHIA. V3MEHYHBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE MpPU3HAKU. Buasl  HM3MEHUYMBOCTHU:
HEHACJIEJCTBEHHAs U HACJIEICTBECHHAS.

Monudukanronnas u3MeHUYUBOCTh. Ponb cpenbl B dopMupoBaHur MOAU(DUKAIIMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuanuoHHblil psa v BapuanuoHHas kpubas (B.
Noranncen). CoiicTBa MOAU(PUKAITMOHHON NU3MEHYUBOCTH.

l'eHoTunuueckass W3MEHYUMBOCTh. (CBOICTBA TI'€HOTHUIMYECKOM HW3MEHUYMBOCTH. Busl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTuBHAs M3MEHYMBOCTh. MelH03 ¥ IMOJIOBOM MpoIecc — OCHOBAa KOMOWHATUBHOM
W3MEHUYUBOCTH. POJIh KOMOMHATUBHON M3MEHYUBOCTH B CO3JaHHH T'€HETHYECKOTO Pa3HOOOpa3us
B IIpeJieNax OJTHOrO BUJA.

MyranvoHHas HW3MEHUYMBOCTb. BHIBI MyTallWii: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHIAYUUPOBAHHBIE MYyTAallMU. SIIepHBIE W IUTOIUIA3MATUYECKUE MYTAIlUH.
CoMaruueckre W TOJIOBbIE MyTalnuu. [IpudrHBl BOSHUKHOBEHHS MyTaiui. MyTareHbl U uX
BJIMSHME HA OPraHMU3Mbl. 3AaKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX
psagoB B HacnencTBeHHoW wu3meHunBocTH (H.M. BaBunoB). BhesgepHas u3MeHYMBOCTH U
HAaCJIEACTBEHHOCTD.

Onueenemurxa u 3NULEHOMUKA, PONb INUSEHEMUUECKUX (Hakxmopos 6 HAcCie008aHuu u
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basunos.

Tabnuipl U cxeMbl: «Buasl U3MEHYUBOCTHY, «MoaupUKalMOHHAS HW3MEHUYUBOCTDHY,
«KoMOMHaTUBHAS UI3MEHUNBOCTDY, «Meto3y, «OMmno10TBopeHne», «I eHeTndeckue 3a001eBaHus
yenoBeKay, «Buabl MyTanun.

O6opynoBaHue: XUBbIe W TepOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTCHUM, PUCYHKHU
(dboTorpadun) >KHBOTHBIX C PA3TMYHBIMHU BUIAMU H3MEHUYHNBOCTH.

JlabopaTopuasi paGora «lccremoBaHue 3aKOHOMEPHOCTEW  MOAU(DHUKAIIMOHHOM
W3MEHUYHUBOCTH. [locTpoeHre BapuallMOHHOTO psA/ia U BAPUALTMOHHON KPUBOIN».

IIpakTuyeckas pabora «MyTanun y 1po30¢puiibl (Ha TOTOBBIX MUKpOIIpenapaTax ).

Tema 14. I'eneTnka Yen0BeKa

Kapuotun uenoBeka. MexayHaponHas MporpaMmMa HCCIEIOBaHHMS T€HOMa 4YelOBeKa.
MeToapl U3Y4YeHUS TEHETUKH YellOBEKa: TeHealOTrH4eCKHid, OIM3HEIOBbIA, ITUTOTCHETUYECKUH,
MOMYJISIIUOHHO-CTaTUCTUUECKUM, MOJIEKyNIIpHO-TeHeTuYecKuid. CoBpeMeHHOEe OMpe/IeieHre



TEHOTHUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTHUIIMPOBAHKE, B TOM 4ucie ¢ nomouipro IT1[P-
aHanmu3a. Hacnencrsennsle 3a0oneBanus yenoBeka. ['eHHble 1 XpOMOCOMHBIE 00JIE3HU YETIOBEKA.
bone3nun ¢ HacieqCTBEHHOW NPEIpacloyiOKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW T€HETHUKH B
NPEJOTBPALICHUH M JICYCHUH T'eHETUYECKHUX 3a00JeBaHUN yenoBeKa. MeIuKO-TeHETHUECKOe
KOHCyIbTUpOoBaHue. CTBONOBbIE KIETKU. [IoOHATHE «TE€HETHYECKOrO Ipy3a». DTUUECKHUE ACIIEKTHI
UCCIIeIOBaHMM B 00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOphl MOBBIIICHHON YYBCTBHTEIBHOCTH YEIOBEKa K (U3UUYECKOMY U
XMMHMYECKOMY 3arps3HEHHUIO OKpyKamollend cpenpl. ['eHeTHueckas mpenpacronokeHHOCTh
YEJIOBEKA K MAaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmuuel n cxemsl: «Kapuotun uenoBeka», «MeToJpl U3ydeHHs] TEHETUKU YEJIOBEKAY,
«["eneTnueckue 3a001€BaHUS YEIOBEKaY.

IIpakTnyeckas padora «CocTaBieHUE U aHAJIU3 POAOCIOBHON.

Tema 15. Cenrekuusi Opranu3MoB

JlomecTuKanusi ¥ CEJNEKIUA. 3apoKIEHUE CeJIeKIHH W aoMmectukanuu. Yyenue H. U.
BasuioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpasus KyJbTypHBIX pacTeHUil. Posib cenekuuu
B CO3/IaHUU COPTOB PACTEHUH U OPOJ KUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH TOMOJIOTHYECKHUX
psAnoB B HacineAcTBeHHOM m3MmeHuuBoctd H. M. BaBuiosa, ero 3HaueHue i CeIEKUMOHHON
paboTHI.

MeTtobl ceneKIMOHHOM paboThl. ckycCTBEHHBINH OTOOP: MAacCOBBIA M MHIAMBUAYAJIbHbIN.
Oranbel KOMOMHAITMOHHON ceneknuu. McmpiTanue mpousBoamTeneii mo moromctBy. OTOOp 1O
TEHOTHITY C TOMOIIBIO OLIEHKH (DEHOTHIIA TOTOMCTBA U OTOOP MO FEHOTUITY C TOMOIIBIO aHAJIN3A
JTHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ CEJICKIIMOHHOW pa0oThl. PanuanuoHHBIN H
XUMHUYECKUH MyTareHe3 Kak HWCTOYHUK MyTaluid Yy KyJbTYpHbIX (OpM OpPraHHU3MOB.
Hcnonb30BaHne FTeHOMHOTO pelakTUPOBaHMsI M MeT010B pekoMOuHaHTHBIX JJHK nms monyuenus
HCXOJHOI0 Marepuana JJis CEJICKIHH.

[Tonyuyenne nonumionaoB. BayrtpuBumoBas rubpunmsauus. bauszkoponacTBeHHOE
CKpelllMBaHue, wiu UHOpuauHr. HepoacTBeHHOe ckpeluBaHue, Uiau ayropuauHr. ['ereposuc u
ero npuuuHbl. lMcrnonb3oBaHue rerepo3uca B cenekuud. OtganéHHas TUOpUAM3ALNAL.
IIpeononenne Oecryiogusi MEXBUIOBBIX THOpUIOB. JIOCTHXKEHMsS CENEeKIMHU pacTeHHH u
KHUBOTHBIX. «3en1éHas pegontoyusy.

CoxpaHeHne U M3y4eHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH M UX JAUKHX
poluyen A co3/JaHUsl HOBBIX COPTOB U THOPUIOB CEJIbCKOXO3SMCTBEHHBIX KYNbTYp. M3yuenue,
coxpanenue u YnpaeieHue 2eHemudecKumMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYUULEHUS CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUeM COBPEMEHHBIX MEeMOO08 HAYUHbIX UCCIe008AHUL, Nepedosblx Uoel U
NnepcneKmueHbIX MexHOI02Ull.

JdemMoHcTpauuu

IToptpetsr: H. U. BaBuinos, U. B. Muuypun, I'. /1. Kapneuenko, II. I1. Jlykpsauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! u cxembl: «LIeHTPBI MPOUCXOXKACHUS U MHOTOOOPA3Hs KYJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKUX PSJIOB B HACIEICTBEHHOW HM3MEHYMBOCTH», «METONIBI celneKknumny,
«Otnanénnas rudpuanzanus», «MyTareHesy.

JlabopaTopHasi padora «/3ydeHue copToB KyJbTYPHBIX PACTEHUH M MOPOJ JTOMAITHUX
KUBOTHBIX).



JlaGopaTopHas padora «l13yueHue MEeTo10B CeJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUN».

Jdkckypeust «OCHOBHBIE METO/bl U JOCTHIKEHHS CENEeKIMHM PACTEHUH W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO (pepMy, COpPTOMCIBITATENbHBIH Y4acTOK, B TEIJIMYHOE
XO03SICTBO, B TAOOPATOPHIO arpOYHHUBEPCUTETA HIIM HAYYHOTO IIEHTPA).

Tema 16. BuorexHo/10rusi 1 CHHTeTHYeCKasi OMOJIOT U

OOBeKThl, HCIOJb3yeMble B OHUOTEXHOIOIMH, — KIETOYHbIE U TKAHEBBbIE KYJbTYpBI,
MHUKPOOPIaHU3MBI, MX XapaKTepUCTHKA. TpaaulloHHas OWOTEXHOJIOrus: XjeboledyeHue,
MOJTyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOEINE. MukpoOuonoruueckuii cuate3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHONIOTHH. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

CozaHue  TEXHOJIOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUS W
KOHCTPYMPOBAHUS T€HOMOB C LIE€JIbIO TIOJYyYEHUSI OPraHU3MOB M UX KOMIIOHEHTOB, COAEpPKAIINUX
HE BCTpeyaroluecs B Ipupoze OMOCUHTETUYECKUE ITYTH.

Kierounas unnxenepus. MeTonbl KyJabTypbl KJIETOK M TKAaHEHM PAaCTCHUH WM KUBOTHBIX.
Kpuobanku. Comatuueckas rubpuausanus U coMaTudeckuil smOpuorenes. lcnonb3oBaHue
ralionJI0B B CEJIEKUHUHM pacTeHui. [lonyuenue MOHOKIOHANbHLIX anmumen. Hlcnonvzoeanue
MOHOKIOHANbHBIX U NOAUKIOHAIbHLIX anmumen 6 meouyure. VICKycCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHcTpyKIMs AHLEKIIETOK M KIIOHUPOBAaHUE )KMBOTHBIX. MeTOA TpaHCIUIAaHTALUU 1P KIIETOK.
Texnonocuu  0300po6NeHUs,  KYIbMUBUPOBAHUA U  MUKDOKIOHANLHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAs1 U I'€HHasl MH)KEHepus. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMpPOBaHUE
pexomOuHanTHeIX JIHK. Co3z0anue mpanceennvix opeanuzmos. JIoCTHKEHUS W TIEPCIIEKTHUBHI
XpPOMOCOMHOM W TEHHOM MWH)KEHEpHUU. OKOJIOIMUYECKHE WU JTUYECKHUE HpoOJeMbl TI€HHOU
UHXCHEPUH.

Menununckue 6uorextonoruu. [locrrenomuas nudposas menununa. [1LP-auarnocTuka.
MeTabon0OMHBIN aHaIN3, TEHOIIEHTPUYECKUI aHaIU3 MPOTEeOMa YeIoBeKa JIJIsl OLIEHKH COCTOSIHUS
€ro 3710poBbs. Vcnonbp3oBaHue cTBOIOBBIX KiIeTOK. TaprerHas Tepamnus paka. 3D-0nonnxenepus
U1 pa3paboTKH (PyHAMEHTAIBHBIX OCHOB MEJUIIMHCKUX TE€XHOJIOTHH, CO3aHMsI KOMILJICKCHBIX
TKaHEH COoYeTaHUEM TEXHOJOIMH TPEXMEpPHOro OMONpPUHTHHIAa U cKaddonguHra i pereHus
3a7a4 NEPCOHATM3UPOBAHHON MEIUILIUHBI.

CozfaHue BEKTOPHBIX BakKIMH C LENbl0 00ecredeHuss KOMOMHMPOBAHHOM 3alllUThl OT
Bo3Oynuteneir OPBU, ycraHoBieHHE MOJNEKYISPHBIX MeXaHW3MOB (pyHkunoHupoBanusi PHK-
COJIep KaIlMX BUPYCOB, BBI3bIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNs YETIOBEKA U JKUBOTHBIX.

JdemMoHcTpanuu

Tabmuupt u  cxembl: «Mcmonp30BaHME MUKPOOPTraHM3MOB B NPOMBIIIJIEHHOM
IIPOU3BOJICTBEY, «KieTouHas nHXeHepus», «I eHHas HHXXEHEPUsI».

JlabopaTopHas pa6ora «/3ydeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «IlonydeHre MOITOYHOKHCIBIX IPOAYKTOBY.

IKceKypenst «bHOTEXHOIOTUS — BayKHEHIIas TPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaenue U pa3BUTHE IBOJTIOIHOHHBIX MPEACTABJIEHUI B OM0JI0THH
OpomonronHas Teopust Y. Jlapsuna. [Ipennoceuiku BOSHUKHOBEHU AapBUHU3MA. JKU3HB
1 Hay4Has aesTenbHocTh Y. /lapBuHa.



JIBwkymue cwibl 9SBojonuk  BumoB 1o Y. JlapBuHy (BBICOKass WHTEHCHBHOCTH
Pa3MHOXXEHHUS OpraHW3MOB, HACJIEJICTBEHHAss W3MEHUMBOCTh, OOphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu sBosonuu (CTI). HelitpanbHast TeOpHs SBOJIOINH.
CoBpeMeHHas HBOJIIOLIMOHHAS Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdemoHcTpauuu

IToprpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. YUerepuxos, . U. llImansraysen, k. Xonnein, . K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoil npupozasl (mo K. Jluauero)y», «JlecTHUIA XKUBBIX
cymects (1o Jlamapky)», «MexaHu3m GpopMUpOBaHUS TPUCTIOCOOJICHHA Y PACTEHHIA U )KUBOTHBIX
(no Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsunay, «Haxonku Y. lapBunay,
«DopMbl 60pBOBI 32 cymiecTBOBaHUEY, «[loposl ronybeii», «MHOroo6pasue KylbTypHBIX Gopm
KarmycTbl», «llopojpl nomamHUX >KUBOTHBIX», «CxeMa oOpa3oBaHMs HOBbIX BHUIOB (rmo Y.
HapBuny)», «Cxema COOTHOILIEHHUS [BIKYIIMX CHJI SBOJIOUUN», «OCHOBHBIE IOJOKEHUS
CUHTETUYECKON TEOPUHU IBOJIFOLIUN Y.

Tema 2. MukpodBo.IIOLHS U €€ pe3yJIbTAThI

[lonynauus Kak 3JeMEHTapHas eIWHULA 3BOJIOIUU. COBpEMEHHBIE METOJbl OLICHKU
TEeHETUYECKOTO pa3HO00pa3us U CTPYKTYphI MONyJsui. Mi3MeHeHne reHoQoH1a MOMyIALIUN Kak
AJIEMEHTAapHOE 3BOJIIOIIMOHHOE SIBJICHHE. 3aKOH TI'eHeThyeckoro pasHoBecus J[x. Xapnau, B.
BaiinGepra.

DOnemeHTapHble (aKkTOpbl (ABMXKYIIME CHIIBI) JBOJIOLUUA. MYyTAallMOHHBIM TIpOIECC.
Komb6unatuBHas n3MeH4UnBOCTb. [lpeiid reHoB — ciyyaiiHble HEHANpaBIeHHbIE N3MEHEHUS YacTOT
aeneld B monynsanusax. DPQPexT ocHoBaTens. Jgdgexm Oymuiiounozo eopaviuika. CHudiceHue
2EHeMUYecKo20 pa3Hooobpasus: npuuunsl u cieocmeus. llpossnenue sgpgpexkma opeiigha cenos 6
oonvuwux u manvix nonynayuAx. Mwurpanuu. W3omsauus nomynsuuil:  reorpadudeckas
(mpocTpaHCTBEHHas1), OMooruyueckas (penpoyKTUBHASA).

EcrtectBennblii o100p — Hampabistomuil ¢akrop sBomonuu. DopMmbl €CTECTBEHHOIO
oTOOpa: JIBHXKYIIMHA, CTAOWIM3UPYIOUIMM, paspbiBatoliuid (Au3pynTuBHBIN). IlonoBoit oTbop.
Bo3HMKHOBEHNE U 3BOJIOUS COLUATBHOTO MTOBEACHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHu3MOB KakK pe3yabTaT MHMKPOABOJOLMU. Bo3HUKHOBeHHE
pucnocoOsieHnit y opranu3mMoB. ApoMop¢o3bl ¥ uauoaaanTanuu. [Ipumeps! npucnocodaeHuii y
OopraHuszMoB:  Mopdosiorudeckue, (usnonornyeckue, OUOXUMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOGpasoBaHue Kak pe3ylbTaT MHUKPO3BOJIOLMH.
W3onsaumss — kimo4eBoit QaxkTop BHaooOpazoBanus. Ilytm u cmnocoObl BHI000pa3oBaHUs:
ajionatpudeckoe  (reorpaduueckoe), CHUMIATPUYECKOE (IKOJIOTUYECKOE), «MIHOBEHHOE)
(monumonan3anus, rudpuanzanus). JIMTenbHOCTh 3BOJIOLUOHHBIX ITPOLIECCOB.

MexaHnu3Mbl OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hs.

Ponp 3BodtOnMOHHON OuoONOrMM B pa3pabOTKe HAy4YHBIX METOJOB COXpaHEHUs
O6uopa3zHooOpa3usi. MUKpPOIBOMIONUS M KOIBOIIOIMS MAapa3uTOB M HX XO035€B. MeXaHU3MbI
(hopMHUpOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEl.

JdemMoHcTpauuu

[Toptpetsr: C. C. UeTBepukos, D. Maiip.

Tabnuip! 1 cxembl: «MyTallMoOHHAsS U3MEHUYUBOCTEY, «[lomymsaimonHas CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiHOepra», «/IBwKymue CHIIBI  DBOJIIOIIUNY,



«IKOJOTHYEeCKass W3OJISIIUS TOMYJSIUid ceBaHCKOW (dopemn», «leorpaduueckas M30OIAIUA
JUCTBEHHUIIBI CHOMPCKON U JIMCTBEHHULIBI 1aypcKoiy, «[lomynsiroHHbIe BOJIHBI YHCIEHHOCTH
XHUITHUKOB M XepTB», «(Cxema AEWCTBUS ECTECTBEHHOTO oTOOopa», «Popmbl OOpbOBI 3a
cylecTBoBanue», «MHAyCcTpualbHbIA MEJIaHU3M», «JKUBBIE UCKOIIAEMBIE,
«IIokpoBHUTENBCTBEHHAs! OKpacKa »XUBOTHBIX», «lIpenynpexnaromas oOKpacka MKUBOTHBIXY,
«Dusnonoruueckue anantanuny, «Ipucrnoco6iIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBLHOCTD),
«Kputepun Buga», «Bunsl-nBoiiHukH», «CTpykTypa BHaa B mpupoue», «CrocoObl
BUI000pa3oBanusy», «I'eorpaduyeckoe Bua00OpazoBaHue TPEX BUIOB JAHBIIICIH,
«DQKoJIoruYecKoe BHUI000pa3oBaHue BUAOB cUHUIY, «[lonummounsl pacrtenuit», «KamyctHo-
peneyHblid THOPUI.

Ob6opynoBanue: repdbapun pacTeHHi, KOJUIEKIIMM HACEKOMBIX, Uydeia NTHUI] U 3BEepei ¢
IpUMEpaMU Pa3IMYHBIX MPUCTIOCOONICHUH, Yydena NTHUIl M 3BEpel pa3HbIX BHJOB, repOapuu
pacTeHuii OIM3KUX BUJIOB, 00PA30BABIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BrpisgBleHHE U3MEHUYMBOCTH Y 0CO0€H OJTHOTO BHIAY.

JlabopaTopuasi paGora «lIpucnocobieHuss OpraHu3MOB M HMX OTHOCUTENbHAA
11e1eCO00Pa3HOCThY.

JlaGopaTopHas padora «CpaBHEHHUE BUOB 10 MOPHOIOTUYECKOMY KPUTEPHUIOY.

Tema 3. MakpodBoJiiouus u €€ pe3yJibTaThl

Meroabl u3ydeHus: Makpo3BoJitoLuK. [laneoHTonornueckne MeToAbl U3y4eHHs 3BOJIIOLINH.
[Tepexonnbie Gopmbl U HPUIOTEHETHUECKUE PSIIBI OPTaHU3MOB.

buoreorpaduueckue Meronbl uszydeHus odBoirouuu. CpaBHeHue ¢mopsl U GdayHbI
MaTEpUKOB U OCTPOBOB. buoreorpaduueckue odiaactu 3emnn. BUgpl-sHAEMUKT U PENTUKTHI.

DOMOpPHOIOTHYECKHEe U CPaBHUTEIHHO-MOP(OIOTHUECKUEe METOJbl M3YUYCHHS SBOJIOIMH.
I'enernyeckue MexXaHHW3Mbl SBOJIIOLMM OHTOIE€HE3a U MOSIBJICHUS 3BOJIOLUOHHBIX HOBLIECTB.
['oMoniornuHble M aHAJOTUYHbIE OpraHbl. PynmuMeHTapHble opraHbl M aTaBU3Mbl. MOJEKYyISpPHO-
reHeTUYEeCKue, OHOXMMHMYECKHEe W  MaTeMaTHYeCKHME METOAbl HM3YYEHHS  SBOJIIOIHH.
I'omosnoruunsie reHbl. COBpeMEHHBIE METO/IbI TOCTPOEHUS (PUITOTEHETHUECKUX J1€PEBBEB.

XPOMOCOMHBIE MyTalll{ U 3BOJIOLUS TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwia) dSBONMOUUU. [lpunyun  cmenvl  yHkyuil.
HeoGpatumocTs 3Bosrony. AnantruBHas paauanus. HepaBHOMEpPHOCTb TEMITOB HBOIIOIHH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. ['ekkens.

Tabnuupl U cxembl: «OUIOTEHETHYSCKUN PSJ] JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
smepb», «Crerouedans», «Punnogurs», «CeMeHHbIe ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emiuny», «Jlpelid koHTHHEHTOBY», «PenukTeiy», «HauanpHble cTamuu >MOPHOHATHEHOTO
pa3BUTUS T03BOHOYHBIX )KMBOTHBIX», «I'OMOIIOIrHYHBIE M aHAJIOTUYHBIE OpPraHbl», «PyINMEHTHI,
«ATaBU3MBDY, «XPOMOCOMHBIE Ha0OpHI YEJIOBEKAa M IIMMIAaH3e», «lJ1aBHbIE HampaBICHUS
3BOJIIOLIMNY, «O0II1Me 3aKOHOMEPHOCTH IBOJIIOLIUN Y.

O6opynoBaHue: KOJUIEKIUHU, TepOapuu, MYJISDKM HMCKOMAEMbIX OCTaTKOB OPraHH3MOB,
MYJISKA TOMOJIOTUYHBIX, AHAJOTHYHBIX, PYJUMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IlpoucxoxxaeHne U pa3sBuTHe )KU3HU Ha 3emuie

Hayunble rumoTe3bl NpOMCXOXACHUA >KU3HM Ha 3emuie. AOUOreHe3 U MaHCHEPMHS.
JloHayuHble TPEICTABICHUS O 3apOXKACHUM >KM3HHM (KpeanmnoHu3M). ['Mmore3a MmMOCTOSHHOTO
CaMO03apOKJIeHN )KU3HU U €€ onposepkeHue onbitamMu @. Peau, JI. Cnanmnannany, JI. [lacrepa.
ITpoucxosxaeHne >Ku3Hu U aCTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOPTraHWYECKOH dBOIONMH. [ITaneTapHas (reoIorudaecKas) BOIOIHSL.
Xumudeckasi 3BONIOLMS. AOHUOTEHHBIN CHUHTE3 OpPraHMYECKHX BEIIECTB W3 HEOPraHWYECKUX.
OmnsiT C. Muiepa u I'. FOpu. OGpa3oBanue nonumepoB u3 MonomepoB. KoanepBarnas runoresa
A. W. Onapuna, runore3a nepsuyHoro Oynabona JIx. XonzaelHa, reHeTudeckas rumotesa I
Ménnepa. Pu6osumer (T. Yek) u runoresa «mupa PHK» V. I'mn6epra. ®opmupoBanue meMOpan
Y BO3HUKHOBEHHE MPOTOKIIETKHU.

Uctopus 3eman u wmetonasl e€ wusyueHus. lckonaembple OpraHMYECKHE OCTaTKH.
l'eoxpononmoruss u e€ weroabl. OrTHocuTenbHasT U aOCONIOTHAsT  IE€OXPOHOJIOTHUA.
I'eoxpoHonoruyeckas 1mKajia: 30Hbl, IPbl, IEPUOJIBL, SIOXH.

HavanbHple 3Tamnel opraHndeckoil 3Bosironuu. [losBieHHEe U 3BOIIOLHUS MEPBBIX KIIETOK.
OBomonust MeTabonu3Ma. Bo3HMKHOBeHHE NepBbIX sKocucTeM. COBpEMEHHbIE MHUKpPOOHBIE
OMOTUIEHKM Kak aHaJlor TepBbIXx Ha 3emisie cooOmectB. Crtpomaronutsl. Ilpokapuotel u
3YKapHOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOIIOLMOHHOE IPOUCXOXKJIEHUE BUPYCOB.
[IpoucxoxaeHne  MHOrOKJIETOYHBIX  OpPraHM3MOB. BO3HUKHOBEHHME OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OPTaHHU3MOB.

OcHOBHbBIE 3Talbl 3BOJIOIUHM BBICIIMX pacTeHUu. OCHOBHBIE apoMOp(O3bl pacTEHHIA.
Boixop pacrenuii Ha cymy. [losiBieHre ciopoBBIX pacTeHU U 3aBOeBaHKE UMU CyIIU. CeMeHHbIe
pactenus. [IponcxoxaeHne BETKOBBIX pACTCHUM.

OcHOBHBIE 3Talbl 3BOJIONUU >KUBOTHOTO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpulickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUMOB. [lepBbie XOpaoBbIE
XKUBOTHBIC. JKH3HBL B BOJIC. DBOJIONUS MMO3BOHOYHBIX. [IponcxokieHne aMmpuoOnii U penTHIIN.
[TpoucxoxacHne MIeKomUTarOmmMx W nTUIl. [lpuHiun kimodeBoro apomopdosza. OcBoeHme
0€CI03BOHOYHBIMH U TTO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe xn3HM Ha 3eMIie IO 3paM U MEPUOaM: apXel, IPOTEepO30H, NaIe030i, ME3030H,
KaifHo301. O0111ast XapaKTepUCTHKa KIMMaTa ¥ reojJorn4eckux nporeccon. [losBienue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTJIeoOpa3oBaHUE: €ro YCIOBUS W BIUSHUE Ha Ta30BbI COCTaB
aTMoc(ephl.

MaccoBble BBIMUPAaHMsI — DKOJIOTMUECKHE KPHU3UCHI mpouuioro. Ilpuuunel u cnenctBus
MaccoBbIX BbIMHpaHui. COBpPEMEHHBIM 3KOJOTUYECKHM KpH3uC, ero ocobeHHoctu. [Ipobiema
coxXpaHeHus OuopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHMyeckoro mMupa. [IpuHIMIIBI KiIaccu(UKalUl OpraHU3MOB.
OCHOBHBIE CUCTEMATUUECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Hoptpetsr: @. Penu, JI. Cnannanuaunu, JI. [lacrep, U. 1. Meunukos, A. U. Onapun, J{x.
Xonpeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupr u cxemsr: «Cxema omnbita @. Penny, «Cxema omnbita JI. [lactepa mo u3ydeHuro
camo3apokaeHus xkusHu», «Cxema omnbita C. Muiiepa, I'. FOpu», «OTtansl HeopraHM4ecKon
sBONIIOLIMMY, «l'eoXpoHonorudeckas mkaita», «HadanpHble sTanbl OpraHU4YEeCKON IBOJIOLUNY,
«Cxema 00pa3oBaHMsI SYKApUOT MyTEM cuMOHnOreHe3ay, «CuctemMa sKuBoi pupo by, «CTpoeHne
BUpyca», «Apomopdosbl pacteHuit», «PUHMOOUTB), «OJHOKIETOYHBIE BOJOPOCIHY,
«MHoroknerounsle Bogopocian», «Mxu», «llanoporHukmu», «l'olOCEMEHHBIE pACTEHUSY,
«Opranbl IIBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KHUBOTHOTO MHUPa», «ApoMop¢o3bl
XKUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llnockue uepsu», «UneHucToHorue»,
«PwI0BIY, «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «I[Itunp», «Miekonuraromnimey, «Pa3Burue
JKU3HU B apXeucKou dpey», «Pa3BuTue KU3HU B NPOTEPO30MCKON 3pe», «Pa3BuUTHE KU3HU B



MaJIE030MCKOM 3pe», «Pa3BUTHE )KM3HU B ME3030MCKOM 3pey, «Pa3BuTHe )KU3HU B KAHHO30MCKON
ape», «COBpeMEeHHasi CUCTEMA OPraHUYECKOIO0 MUPay.

O6opynoBanue: repOapuy PaCcTCHHW pPa3MYHBIX OTJENOB, KOJUICKIIUA HACCKOMBIX,
BJIQ)KHBIE IIpENaparbl JKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM HIJIOKOXKHX, CKEJIETBI
[I03BOHOYHBIX JKMBOTHBIX, Yyyella INTULl U 3BEPEH, KOJUIEKIIMM OKaMEHEJIOCTEH, I0JIE3HBIX
HCKOIIAEMBIX, MYJISDKA OpraHMYECKHX OCTaTKOB OPraHU3MOB.

Bupryaabnas JjgadoparopHasi padora «MoaenupoBanue onbiToB Musepa—tOpu no
U3YyYEHHUIO a0MOr€HHOr0 CUHTE3a OPIraHWYECKUX COCIMHEHUH B IEPBUYHOM aTMochepe».

JlabopaTopHnasi pabora «lI3yuyeHue M ONUCAHUE MCKONAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne ocoOEHHOCTEN CTPOCHHS PACTCHUI Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «3yyeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOUYHBIX KUBOTHBIXY.

Tema 5. IIpoucxo:xnaeHue 4ejJ0BeKa — AHTPOIOTeHe3

Pa3nens! u 3a1a4n aHTPOIIOJIOTUU. METOIBI aHTPOIIOJIOTHH.

CraHoBIIEHHE MTPE/ICTABICHUM O MPOMCXOXKJIEHUU ueloBeKa. PenuruosHble BO33pEHMS.
CoBpeMeHHbIE HayYHbIE TEOPUU.

CxoncTtBo uenoBeka € KUBOTHBIMU. CHCTEMAaTHYeCKOE IOJOXKEHUE  YeJOBEeKa.
CBunerenbcTBa CXOJICTBA 4YeJIOBEKa C JKMBOTHBIMHM: CPaBHUTEIbHO-MOP(OIOrHYECKHE,
smOpuonornyeckue, (GpU3nonoro-OnoxXuMHuyYeckne, mopeneH4Yeckne. OTINYHMS YelIOoBEKa OT
KUBOTHBIX. [IpMOXOXK/IeHHNE U KOMIUIEKC CBSI3aHHBIX C HUM IpPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOY CUTHAJIBHON CUCTEMBI.

JIBrokymiye cuibl ((hakTopbl) aHTPOIIOTeHe3a: OMOJIOrHYecKre, colraababie. COOTHOLIEHNE
OMOJIOTMYECKUX U COLMANBHBIX (PAKTOPOB B AaHTPOIOI€HESE.

OcHOBHBIE CTaIMH aHTpOTIOTeHe3a. PanHue yenoBexooOpa3Hbie 00e3bsHBI (IPOKOHCYIIBI) U
paHHUE MOHTUJBI — OOIME MPEIKU YeTOBEKOOOPa3HbIX 00€3bsiH U Jro/ieH. ABCTPAJIONUTEKU —
JIBYHOTHE NpeAku mrofei. UemoBek ymenbldl, IEpBble M3TOTOBICHUS Oopyauil Tpyzna. Yenosek
MPSIMOXOJALIMI U MepBbIA BbIXOA JOJeH 3a mpeaensl Adpuku. YenoBek reiaenbOeprckuii —
001N MPeOK HeaHEPTATILCKOTO YeJIOBEKa U YEeJIOBEKA Pa3yMHOT0. YenoBeK HeaH1epTaIbCKUA
KaK BUJ JIIOJIEH XOJOJHOro KimMara. YenmoBek pa3yMHBI COBPEMEHHOIO THIA, JEHHUCOBCKHM
YeJIOBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreHeTnka u najeoreHOMHUKa.

DBONIOIUS COBPEMEHHOI'0 4ejoBeka. EcTecTBeHHBIH OTOOp B MOMYJSLUAX 4YeJIOBEKa.
MyrtannonHsiii npouecc ¥ nonrumopdusm. IlonynasuoHHble BOJHBI, Apeli reHoB, MUrpanus 1
«3¢(deKT 0OCHOBATEINS» B MOMYJIALMIX COBPEMEHHOI'O YeIOBEKa.

Yenoseueckue pacel. Ilonsitue o pace. bombmime packl: eBporneougHas (eBpasuiickas),
aBCTpaJIo-HErpouHas (SKBaTOpUAlIbHAs), MOHTOJIOMIHAS (a3uaTcKo-aMepuKaHcKas). Bpems u
MyTU paccelieHus dejloBeka 1Mo IutaHere. EauHcTBO uenoBeueckux pac. Hayunas
HECOCTOSTENIbHOCTh pacu3Ma. [Iprucrnoco6ieHHOCTh YenoBeKa K pa3HbIM YCIOBHIM OKpY Karolei
cpeabl. BausiHue reorpaduueckoil cpeasl u apeiida reHoB Ha MOpPQOJIOTHIO U (PU3HOIOTHIO
4eJI0BEKa.

MexauciunianHapable  METOAbl B (U3HUYECKON (OMOJIOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIOIMOHHASA ~ AHTPOINOJIOTHSI M NAJICOAHTPONOJIOTHS  YENIOBEYECKHX  MOMYJISIUH.
buocounanbHple  uccienoBaHMs — NPUPOABI  YenoBeka.  MccinemoBaHue — KO3BOJIOLUHU
OMOJIOTMYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

IHoprpersr: Y. dapsun, JI. Jluku, 4. . Porunckuii, M. M. I'epacumos.



Tabmumet u  cxembl: «MeTOAbI  aHTPOMOJNIOTUNY», «['OJIOBHOW MO3T 4YeIOBEKay,

«YenoBexooOpa3Hbie 00e3bsiHB», «CKeNeT YeI0oBeKa U CKeJeT MUMIIan3ey, «PyTuMeHTs u
aTaBU3MBbD», «/[BHXKyIIME CHJIBI AHTPOIOreHEe3a», «DBOJIOLMOHHOE JIPEBO  YEIOBEKA»,
«ABcTpasionuTek», «YenoBek ymenslin», «HemoBek NpsAMOXoasauiny», «/{eHUCOBCKUN YeJI0BEK»
«Heannepranbupl», «KpomanboHIb», «lIpenku yenoBeka», «ITanbl 3BOJIIOLUU YEJIOBEKa»,
«Pacsl yenoBekay.

OO6opynoBanue: MyJsKH OKaMEHENIOCTeH, MPeIMETOB MAaTEepPUAIBbHON KYIbTYPHI IPEIKOB
4enoBeKa, penpoaykuuu (pororpadun) kKapTuH ¢ MEPOTOTUICCKIME 1 OMOICHCKUMU CIOKETaMH
MIPOUCXOXKACHUSL YelloBeKa, (GoTorpaduu HaXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJeT
YEJIOBEKa, MOJEINIb Yepera 4YejJOBeKa M Yepena HIMMIIAH3€, MOJEIb KUCTH YEJIOBEKa U KUCTU
LIMMIIaH3€, MOJEIH TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTtopuass pabGora «lI3yueHne OCOOCHHOCTEH CTPOCHHsI CKeJleTa YelIOBeKa,
CBSI3aHHBIX C TIPSIMOX0KICHUEM.

IIpakTn4yeckas padora «3yueHue 3K0JI0rM4ecKux aganTanui 4eI0BeKay.

Tema 6. Iko0/10rusi — HAyKa 0 B3aMMOOTHOILICHUSIX OPTraHU3MOB M HA/IOPraHU3MEHHBIX
CHCTEM C OKpY:Kawoueil cpeaou

3apoxaeHne U pa3BuTHe dKojoruu B Tpyaax A. ['ymbonbara, K. @. Pymse, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. CykauéBa. Paznensl u 3amaum skomoruu. Csizb
9KOJIOTMHU C IPYTUMH HayKaMH.

Metoapl skonoruu. [losneBbie HaOmOAEHNUA. DKCIEPUMEHTBI B AKOJIOTUU: IPUPOJHBIE U
naboparopHbie. MojieupoBaHue B KOJIOTUU. MOHUTOPUHT OKPYKAIOIIEH CPEbl: JOKAIbHBIMH,
pEruoHaANIbHBIN U TT100aTbHBIIH.

3HaUYE€HHUE SKOJOTMYECKUX 3HAHUM JJI1 YelOBEeKa. DKOJOTHMYECKOE€ MHPOBO33PEHHUE Kak
OCHOBa CBA3€H 4elloBeuecTBa € Hpupoaod. DOpMHUPOBAHHME 3SKOJIOIMYECKOM KYJIBTYPHl M
9KOJIOTMYECKOM IPaMOTHOCTH HaceJleHUsI.

JdemoHcTpanuu

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

Tabmuis! u cxembl: «Paznensl skonorun», «Meronbl 3Konoruny», «CxeMa MOHUTOPUHTA
OKPY’KaIoIIEeH Cpeab».

JlabopaTopHas padorta «/3ydeHne MeTo 0B SKOJIOTHUECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeaa o0UTaAHUA

Okosnoruyeckue (akTopsl U 3aKOHOMEpHOocTH uX jedctBusa. Kiaccudukanus
JKOJIOTMUECKUX  (aKTOpoB:  aOMOTHYECKHe, OHOoTHYecKue, aHTpornoreHHole.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS IKosornueckux gakropos. [IpaBuno munnmyma (K. [lnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuortnueckue (axropbl. CBeT Kak 3konoruyeckuit pakrop. /leiicTBue pasHbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. DKOJOTMYECKHE TPYNIbl PACTEHHH U KUBOTHBIX IO
OTHOIIECHHUIO K cBeTy. CUTrHanmbpHas pojb cBeTa. POTONeproan3M.

Temneparypa kak skojormyeckuii (axrtop. JlelicTBue TeMrepaTypbl Ha OpPTraHU3MBI.
[ToliknnoTepMHBIE K TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHNU3MBI.

BrnaxnocTs kak skonmorumueckuit (aktop. Ilpucnocobnenus pacTeHU K HOIACPKAHHUIO
BogHOTO Oanmanca. Kmaccudukaruss pacTeHud 10 OTHOIIEHWIO K Boje. [Ipucmocobnenus
KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.



Cpenpl oOuTaHHMs OpPraHW3MOB: BOJHAsl, Ha3eMHO-BO3AYIIHAs, IOYBEHHAs, T[NIyOMHHAs
MOJANOYBEHHAs, BHyTpHOpraHusMeHHas. DPU3NKO-XMMHYECKHE OCOOEHHOCTH Cpell OOMTaHHS
opranusmoB. [Ipucnoco0naeHus opraHu3MoB K KU3HH B pa3HbIX cpeax.

buonoruueckue putmbl. Buenrnue u BHyTpeHHue puTMbl. CyTOUHBIE M TOIUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUMN JKU3HH.

XKuznennsie ¢opmbl opranu3moB. [loHstie o xuzHeHHo#l ¢dopme. XKuzHeHHsie Gopmbl
pacTeHMii: JAepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHHUE TPaBBI.
XKuznennole (GOpPMBI JKUBOTHBIX: THIPOOMOHTHI, T€OOMOHTBHI, a’pOoOUMOHTHL. (OCOOECHHOCTH
CTpOCHHS U 00pa3a >KU3HHU.

buotnueckue dakroppl. Buasl OMOTHUYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLHUS,
XHUIIHAYECTBO, cUMOKO03 U ero ¢opMel. [lapazutusm, koonepanus, MyTyalau3M, KOMMEHCATU3M
(KBapTUpAaHTCTBO, HaxyieOHMuYecTBO). Herpoduueckue  B3auMoneicTBUA  (TONMUYECKHUE,
dopuueckue, (adpuueckue). 3HaUCHHUE OWOTHYCCKUX B3AaUMOJICHCTBUU JUISI CYIISCTBOBAHHS
OpraHu3MoB B cpezie oOuTanus. [IpuHIINIT KOHKYPEHTHOTO UCKIIOYCHHUS.

JdeMoHcTpamun

Tabmuuer 1 cxembl: «IKoIOrHYeckue GaxTopb», «CBETOBOH CHEKTP», «IKOIOTHYECKHE
TPYIIIBI )KUBOTHBIX IO OTHOILICHHIO K CBETY», «TemIoKpOBHBIE )KUBOTHBIE», «XO0JIOTHOKPOBHBIE
KHUBOTHBIEY», «DU3HOIIOTHYECKHE aanTaIlH )KUBOTHBIX», «Cpeasl 0OUTaHHUsT OPraHU3MOBY,
«buonoruueckue puTMbly, «Kuznennsie popmbl pacTeHui», « X KuzHeHHbie HOPMBI dKUBOTHBIXY,
«QKocHucTeMa IMHUPOKOIUCTBEHHOTO Jiecay, «IDKOCHCTeMa XBOWHOro Jiecay, «llenmu mutaHus»,
«XunauuectBoy, «llapazutuzmy», «Konkypenuus», «Cumomos», «KommeHcanusm».

O6opynoBanue: repbapuu pacTeHUH U KUBOTHBIX, MPUCIOCOOJICHHBIX K BIIMSHHUIO
Pa3IMYHBIX  HKOJOTHYECKUX  (HAKTOPOB, TrepOapuu  CBETOJTIOOMBBIX, TEHEMIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUN, CBETONIOOUBBIC, TEHETIOOMBBIE U TEHEBBHIHOCIMBBIE KOMHATHBIC
pacTeHus, repoapuy U KOJUIEKIIUH TEIIOII0OUBBIX, 3MMOCTOMKUX, MOPO30YCTOWYMBBIX PACTECHUH,
gyyyega NTULl U 3Bepeil, repbapuu pacTeHHUH, OTHOCALIMXCS K rurpopuram, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHHSI JJAHHBIX TPYIII, KOJJICKIMH KHBOTHBIX, OOMTAIOIINX B PAa3HBIX
cpenax, TrepObapum M KOJUIEKIMM pAacTeHUH M JKUBOTHBIX, OOJAJaOIUX YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHSIM YCIOBUM JKU3HH, TepOapuM U KOJUIEKIUH
pacTeHMii U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOIIEKIIUU )KUBOTHBIX, YIaCTBYIOIIUX B
Pa3IMYHbIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JlaGopaTopHas padora «BbisiBIeHHE IPUCTIOCOOIECHUI OPraHU3MOB K BIIUSTHUIO CBETaY.

JlaGopaTtopnas paGora «BplBIeHHE TPUCHIOCOONIEHUH OPraHU3MOB K BIHUSHHIO
TEMIIEPATYpPbI».

JlabopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTHM PACTEHMM W3 Pa3HBIX MECT
OoOUTaHU.

Tema 8. Jxon0rust BUAOB ¥ MOMY IS i

DKOJIOTHYEeCKHEe XapaKTepUCTUKU nomynauuu. [lomynsamus kak Ouosioruyeckas cucreMa.
Pons HeomHOpOAHOCTH cpenbl, (pu3nueckux OapbepoB M OCOOEHHOCTEH OMOJIOTMH BUAOB B
(bopMHPOBaHUN IPOCTPAHCTBEHHON CTPYKTYphI Monyisiuuid. OCHOBHBIE TTOKA3aTENH MOIMYJISALUY:
YHCIIEHHOCTb, IJIOTHOCTb, BO3pPAcTHAs M IOJIOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpALIUSL.

Okosoruyeckas CTpykTypa nonyimsiuud. OIeHKa YUCIEHHOCTH MOmynauuu. J{nHamuka
NOMYJSAUHN U € perynsuus. buotndyeckuil moTeHuuan nonynsauud. MoaenupoBaHue JUHAMUKA
nonynsnuu. Kpublie pocta uyncineHHocTd nonyisuud. Kpusble BeDKUBaHMA. Perymsims



YUCJIEHHOCTU TMOMYJSIIMM: posib (HAaKTOPOB, 3aBUCAIIUX U HE 3aBUCALUIMX OT IUIOTHOCTH.
Dkosoruyueckue crpareruu BuzoB (- u K-crparerun).

[TonsiTne 00 dkojormyeckol HUIIe BUAa. MecrooOutanue. MHoroMmepHas MOJEThb
skonornyeckor Humm Jx.M. Xarunncona. Pa3zmepsl skonornyeckoi Humu. llorennuansaas u
peann30BaHHAs HUIIIU.

Bun kak cucrema nonynsuui. Apeanbl BUAOB. Buabl U MX JKU3HEHHBIE CTPATETHUU.
DKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHHMS W MHIpaluid JKUBOTHBIX. buHonormyeckne HHBA3HU
Yy’>KE€POJIHBIX BUJIOB.

JdemoHcTpauuu

[Toptper: Ix. . XaTtunHCOH.

Tabnuis! 1 cxembl: « IKOJOTMUYECKHE XapaKTePUCTUKH MOMyIauuny», «IIpoctpancTBeHHas
CTpYKTypa mnonyiusauun», «Bo3pactHple nupamuabl nonyasauuny, «CKOPOCTb 3aceieHust
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMU OpraHuzmMammy», «Mojenb skojormyeckord Humm Jx. .
XaT4nHCOHAY.

O6opynoBanue: repdapuu pacTeHuM, KOJUIEKIIHH )KUBOTHBIX.

JlaGopaTopnasi padora «lIpucrnoco0iieHus ceMsiH pacTeHUN K pacCeNCHUION.

Tema 9. DKkoJ10rus co001IEeCTB. DKOJOrHIYECKHE CHCTEMbI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero ctpykrypa. CBs3M Mexay OpraHu3Mamu B
ouoreHose.

Okocucrema Kak oOTkpbitas cucrtema (A. JIx. Tencnm). DyHKIMOHATBHBIE OJOKH
OpPraHM3MOB B JKOCHUCTEME: MPOIYLEHThI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. AGuoTnueckue OJ0KU IKOCUCTEM. [IOYBBI U MBI B DKOCHUCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTeJIM IKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUIBI
quces, 0MOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoghuuecxkue nepecmpotiku. @nykmyayuu. HarpaBneHHbie
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccud. llepBUYHBIE M BTOPUYHBIE CYKIIECCHM U HUX
MPUYMHBI. AHTPOIIOTEHHBIE BO3JCUCTBUA Ha CyKneccu. KimMMakcHOe  CcoOOIIecTBo.
buopasnoob6pasue u noaHoTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCHEMbL 036D U peK. DKocucmemvl Mopell U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmeneti, NyCmbitb.

AHTpOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocucrema. ArpoueHo3. Pazmuuums wmexay
AQHTPOIIOTEHHBIMH U MIPUPOTHBIMH YKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckast duopa u dayHa.
CunanTponu3auus ropojackoid QayHbel. buonmormueckoe ©  XO34HCTBEHHOE 3HA4YEHHE
arpo’KOCHUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHUST OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B DKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6u006-30ughuxamopos (knwouesvix 6u008) 6 YYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPTrUU U BEUIECTB MEXKIY CMEXKHBIMH 3KOCHCTEMaMH. Y CTOHYHMBOCTH
OpraHuU3MOB, TMOMYJSIIUA W SKOCUCTEM B YCIOBUAX €CTECTBEHHBIX W aAHTPONOTE€HHBIX
BO3JICHCTBUM.

Mexanuzmvl  68030eticmeus  3a2pA3HEeHUll  pA3HbIX MUN08 HA  CYOOP2aHUZMEHHOM,
OpP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCEMHOM VPOBHAX, OCHOBbl IKOJOSUUECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030elcmaus. MeToJoI0THsI MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.



JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuis! u cxeMbl: «CTpyKTypa OMOLIEHO03a», « IKOCUCTEMA IIUPOKOIMUCTBEHHOTO JIECay,
«QKocucTeMa XBOHHOro jeca», «DyHKIHMOHAJIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemiectB B 3kocucreMey», «llenn mnutanus (mactOumiHasi, JETpUTHAs)»,
«IKOJIOTUYECKas MUPAMHIA YUCEN», «IKOJOTUUECKass MUpaMuaa OUOMacchly, « IKOJOoruuecKas
nupamuia sHeprun», «OopazoBanue 60moTa», «llepBuunas cykueccus», «BoccraHoBnenue eca
IIocJIe oXKapa», «IKOCUCTEMA 03€Pa», «ATpOLIEHO03», «KpyroBOpOT BEIIECTB U IOTOK 3HEPTUHU B
arpouienose», «IIpumepsr ypboskocuctem».

Ob6opynoBanue: repbapuu pacTeHU, KOJJICKIIMM HACEKOMBIX, Yydeja MNTHIl U 3Bepeil,
repOapuu KylIbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUYM KaK MOJEINb SKOCUCTEMBI.

IIpakTuyeckasi padora «3ydeHue u onucanue ypoosKOCHCTEMBI».

JlabopaTopnasi padora «3yueHue pasHOOOpa3usi MEJIKUX MOYBEHHBIX YJICHHUCTOHOTUX B
Pa3HBIX IKOCHCTEMAX».

IKCKypeust «IKCKYpCcHsl B TUNWYHBIA OHOreoneHo3 (B ayOpaBy, Oepe3HsK, eIbHHUK, Ha
CYXOJIOJIbHBIN HIIM MOMMEHHBIN JIYyT, 03€p0, O0IO0TO)».

IKCKypcHsi «IKCKYpPCHS B arpOIKOCUCTEMY (Ha IMOJIE WK B TEILUTUYHOE XO3SHUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHUCTEMA

buocdepa — obmemnanerapnas o0osouka 3emilH, T/I€ CYIIECTBYET WJIM CYIIECTBOBaja
*u3Hb. PazButue npencrasienuii o 6uocdepe B Tpynax 3. 3rocca. Yuenne B. U. Bepuaackoro o
ouocdepe. O6mactu 6mocheps! u e€ cocras. JKuBoe BemecTBo 6Hochepsl 1 ero GyHKINH.

3aKOHOMEPHOCTH CylecTBOBaHUS Ouocdepbl. OcoOeHHOCTH OUOChephl Kak riao0anbHON
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB u
OMOTEOXMMHUECKUE IHUKIIBI (YIriepo/a, a3ota). PUTMUYHOCTS siBIEeHUI B Ouocdepe.

3oHanbHOCTh OMochepsl. [lonsTue o Onome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOMHbIE
jieca, CMELIaHHbIE U IIMPOKOJMCTBEHHBIE JIeca, CTEIU, CAaBaHHbI, ITYCThIHU, TPOIIUYECKHE Jieca,
BBICOKOTOpBs. Kiumar, pacTuTenbHBINA U KUBOTHBIA MUpP OMOMOB cymin.CTpyKTypa U (PYHKIIHS
YKUBBIX CHCTEM, OIIEHKA WX PECYPCHOTO MOTEHIIMANA U OMOCPEPHBIX (PYHKITUH.

JdemoHcTpanuu

[Toptpetsr: B. 1. Bepnanckuii, O. 3rocc.

Tabmuet u cxemsl: «I['eocheps 3emnny», «KpyroBopot azora B mpupone», «Kpyrosopor
yriaeponaa B npupoze», «KpyroBopot kucioposaa B mpupoae», «KpyroBopor Bozbl B IpUPOAEY,
«OcHoBHBIE OMOMBI cymny, «Knumarndeckue nosica 3emnny, « Tyaapay, «Taiiray, «CMenaHHbIN
necy, «lIlupokonucTBeHHBIH Jiecy, «Ctenby, «CaBanHay, «[lycTeiHsay, « Tpornuueckuii gecy.

Ob6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YesnoBek U OKpy:Kamoas cpeaa

DKoylornyeckue KpHU3UChl M WX MpHYMHBL. Bo3snelictBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3zpymenue noussl. OxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHne KiiuMara.

AHTpPONOreHHOE BO3/IEHCTBHE HA PACTUTENNbHBIN U )KUBOTHBIA MUpP. OXpaHa pacTUTENBHOTO
u KUBOTHOro Mupa. OCHOBHblE NPUHLUIBI OXxpaHbl Opuponsl. Kpacuelie knuru. Ocobo
oxpansiemble nnpupoausie Tepputopun (OOIIT). Borannyeckue caapl 1 30010rMUECKUE TAPKH.

OcCHOBHBIE TPUHIUITBI YCTOMYUBOIO Pa3BUTHUS UEIOBEUECTBA U MPUPOJbL. PanmoHanbHOE
MPUPOJIONIONB30BAaHUE M COXpaHEHHEe OHOJOrMyeckoro pasHoobOpasus 3emuu. OOmume
3aKOHOMEPHOCTH TNI00ATBHBIX 3KOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3uca
U €ro BEpPOSATHBIE MOCIIEICTBUSI.



Pa3BuTHe METOMOB MOHHMTOPHHIA pa3BUTHUSI ONACHBIX TEXHOTEHHBIX IPOILIECCOB.
Cucmemnvle uccnedogeanus nepexooa K pecypcocbepezaioueli U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonoeuueckoe pasnoobpasue u buopecypcel. Hayuonanvuvie ungopmayuontoie
cucmemvl, obecneyusaowue O0OCMYn K UHGOpMAYUU NO COCMOAHUIO OMOENIbHLIX 6U008 U
axocucmem. OCHOBbI 3KOpeaburumayuy IKOCUCmemM U cnocobo8 bopvOvl ¢ OHUONOBPEINCOEHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JdemoHcTpauuu

Tabmupt u  cxeMbl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre TuaApocepbl»,
«3arpsi3HeHue mouBby, «IlapHukoBblil addexT», «Ocodo oxpaHseMble IPUPOIHBIE TEPPUTOPHUL,
«Mojenu ynpaBisieMOro MUpay.

Ob6opynoBanue: pororpaduu OXpaHseMbIX pacTCHUH 1 )XKMBOTHBIX KpacHol kauru Poccutickoi
®enepanun, KpacHo KHUTH pPErMOHAa.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS OOYYarOITUMUCS
MIPOrpaMM CPETHETO O0IIero 00pa30BaHUs: JIMYHOCTHEIC, METAIIPEIMETHBIC U IIPEMETHBIC.

B cTpykType NMYHOCTHBIX Pe3yabTaTOB OCBOCHHS MPOTPAMMBI IO OWOJIOTHH BBIICTICHBI
CIICAYIOIINE  COCTABJIAIOIIME: OCO3HAHHWE OOYYArOIIMMHUCS  POCCHUHCKOM  Ipa)KIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOMPEICNICHUIO,
Hanuyue momusayuu K OOy4eHHIO OWOJIOTUU, YeleHanpaeieHHoe pazeumiue BHYTPEHHUX
yOeXICHHI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IICHHOCTEH W MCTOPUYCCKUX TPATUIMA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKaMH, MPUCYIIUMH  CHCTEME
Ouojorudyeckoro  oOpa3oBaHUs, Haiuyue  NPABOCO3HAHUA  DKOJOTMYECKON  KyIbTYpHI,
CnocobHoCmU cMagumb e U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIM9HOCTHBIE PE3yJabTaThl OCBOCHHS TIPOTPaMMBI TI0 OHMOJIOTHH JIOCTHTAIOTCS B CIUHCTBE
y4eOHOW M BOCIHTATEIbHON AESITETbHOCTH B COOTBETCTBUHU C TPAJAULUOHHBIMU POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKUMU M AYXOBHO-HPABCTBEHHBIMHU LEHHOCTSMHU, MPUHSATHIMHU B
oOmiecTBe TpaBWJIAaMU W HOPMAaMH TIOBEJCHHUS W CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEH MO3WUIUU JTUYHOCTH, MATPUOTH3MA U
YBOKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TpyAa U CTaplieMy MOKOJEHHIO, B3aUMHOTO
yBOXEHUS, OEpPeKHOr0  OTHOMIEHHS K  KYJIbTYPHOMY  HACIEOUI0O W TPAIAHUIHIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoii Denepannn, NpUpoOAE U OKPYKAIOIIEH Cpeae.

JIMIHOCTHBIE Pe3y/IbTaThl OCBOCHUS YIeOHOTO TpeaMeTa «BbHosIoTHs» JTOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JTUYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHU, COOTBETCTBYIOUIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
paciMpeHue >KU3HCHHOTO OIBITa M OIBITAa JISATSIILHOCTH B TPOIECCE PeaTM3aIlii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOMN JIEATEIHHOCTH, B TOM YHCJIC B YaCTH:

1) rpasaaHCKOro BOCIIMTAHMS:

chOPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMK  OOy4yaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB M O0Os3aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPABOIIOPSIIKA,

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATEIHHOCTH MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
pelieHny yuyeOHbBIX U TI03HABATENbHBIX 33/1a4, BBIMOJIHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNATh COOCTBEHHYIO TIO3WIIMIO TI0 OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM KH3HU M O0BACHSATH e€;

YMEHHE  YYHTBIBAaTH B  CBOUX  JICHCTBUAX  HEOOXOJWMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH ¢ pa3HBIMU YOEKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COIIMAEHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIECCE COBMECTHOTO BBHITIOJHCHHS YYCOHBIX,
MMO3HABATEIBHBIX W HCCJICNOBATCIIbCKUX 3a7a4, YBAXHUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB MPU OOCYKACHHUH CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTaPHON M BOJIOHTEPCKOM JAESITEIbHOCTH;



2) NIATPHOTHYECKOTO BOCTIMTAHUS

c(hOPMHUPOBAHHOCTH POCCUICKON TPakIaHCKON MICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepen PoamHOM, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM SI3BIK U KYJBTYPY, POLUIOE U HACTOSAIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K IPUPOJHOMY HACIEAUIO U MaMATHUKAM IIPUPOJbL, JOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTHUSX, TPYE;

CIOCOOHOCTH OLIEHMBATh BKJIAJl POCCHUICKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OUOJIOTHH,
MMOHMMAHHUS 3HA4YCHUsi OWOJIOTUM B TMO3HAHUM 3aKOHOB NPHUPOABI, B JKU3HU 4YEJIOBEKa U
COBPEMEHHOT0 OOIIECTBA;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;

chOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBE/ICHUS;

CHIOCOOHOCTD OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHHUSI, OPUCHTUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHbBIE HOPMBI U IEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIAJ[a B TIOCTPOSHUE YCTOWYUBOTO OyIyIIero;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEISAM, CO3JAHUIO CEMbU Ha OCHOBE OCO3HAHHOT'O
MPUHATUSA UEHHOCTEW CEMENHOM KU3HHU B COOTBETCTBUHU C TPAIULIMSAMU HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOIICHUII;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIATH
Ka4yeCTBa TBOPYECKOM JTUYHOCTH;

5) ¢wusnyeckoro BocnUTAHUsl, (GOPMHUPOBAHHS  KYJBTYPbl  30pPOBbSI U
IMOIHOHAIBHOIO 0JIArONOJIynsi:

MOHMMAaHKUE U pealu3allvs 3JI0pOBOT0 M 0e30macHoro obpasa *KHU3HU (3A0POBOE MHUTAHUE,
coOJTI0/IeHNE TUTUEHUYECKUX TPaBUI U HOPM, COATaHCHPOBAHHBIM PEXXHUM 3aHSATHUN M OT/AbIXA,
perynsipHasi (u3MYEeCKas aKTUBHOCThH), OEpPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHWE [EHHOCTH TPaBWJI WHIAUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOUIUX 37I0POBBIO U )KH3HU JTFOJICH;

OCO3HAHUE TIOCJEICTBUI U HENPHUATHS BPEIHBIX MPHUBBIUEK (YIMOTPEeOJIECHUS aJIKOTOJIs,
HapKOTHUKOB, KypeHHS);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTH K TPYZlY, OCO3HaHHUE IIEHHOCTH MacTEPCTBA, TPYI0II0O0HE;

TOTOBHOCTbH K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMATBLHON HAIPABICHHOCTH,

CIOCOOHOCTH HHUITUMUPOBATH, TIIAHUPOBATH U CAMOCTOSITEIHFHO BBITIOJIHATH TAKYIO JICSITEIIBHOCTD;

MHTEpEC K pa3nuyHbiM chepam TpodhecCHOHATBLHON NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOP OyayIiei mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpPA30BaHUIO Ha MPOTSHKEHUHM BCel
KU3HH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMA:

AKOJIOTHUYECKH 11eTecoo0pa3Hoe OTHOILIEHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYLIECTBOBaHUS;



MOBBIIIEHUE YPOBHSI IKOJOTMYECKOW KYJbTYpbl: NMPHOOPETEHHE OIBITA IJIAHWPOBAHUS
IIOCTYIIKOB Y OLICHKH MX BO3MOXHBIX ITOCJIEICTBUM ISl OKPYXKAIOWIEH CpeJIbl;

OCO3HaHME TJI00AJBHOIO XapakTepa 3KOJOIMYECKUX NpoOieM M IyTell HX pelIeHMs;

CIIOCOOHOCTh UCIOJb30BaTh MPHOOpETaeMble NPU U3yYEHUH OMOJIOTUU 3HAHUSA U YMEHMS
IIPU PEUIeHUU NpoOJIeM, CBA3aHHBIX C PallMOHAIBHBIM INPUPOIONOJIB30BaHUEM (COONIIOCHHE
IIpaBWJI IIOBEJIEHUS B IPUPOJE, HAIIPABJICHHBIX Ha COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX,
OXpaHy BUJIOB, 3KOCHUCTEM, OUOCHEpHI);

AKTUBHOE HENPUATUE ACUCTBHM, NMPUHOCIIIMX BpPEI OKPYKAIOIIEH NPUPOJHOM Cpee,
YMEHHE INPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMYECKHUE IOCIEACTBUS MPEANPUHUMAEMbIX
JEUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUE€ PA3ZBUTOrO DJKOJOTMYECKOIO MBIIIICHUS, JKOJOTMYECKOW KyJIbTYpPBI, OIIBITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HAapaBIE€HHOCTH, YMEHMsS PYKOBOACTBOBATbCA MMH B
[I03HABATECJIbHOW, KOMMYHUKATHBHOM M COLMAJIBHOM IIPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
IIPAKTUYECKON JEATEIBHOCTH 3KOJOTMYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHMS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHs HAayKM U OOILNECTBEHHOM IpPakTHKH, OCHOBAaHHOTO HAa JHUAlOre KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJIHUKYIBTYPHOM MHUPE;

COBEpILICHCTBOBAHNUE S3bIKOBOM M UUTATEIbCKOW KYJIbTYPhl KaK CPEJCTBA B3aUMOJECHCTBUS
MEXy JIFOIbMH U TIO3HAHUS MUDA;

[IOHMMaHHe crenu@UK OMOJIOTMM KaK HayKH, OCO3HaHHs €€ poiu B (OPMHPOBAHUU
PalOHaIbHOIO0 HAyYHOTO MBILUIEHHUS, CO3/IaHUHU 1IEJIOCTHOTO MPECTABIECHUS 00 OKpYXKaloLeM
MHpE KaKk O €AMHCTBE IPUPOJbI, YEJIOBEKa MU OOIIEeCTBAa, B TMO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN M peLIeHUH IPo0JIeM COXpaHeHHsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOIMHU ISl COBPEMEHHOW IMBHIIM3AIMU: OOECIIeYeHUs
HOBOT'O YPOBHS Pa3BUTUS MEAMIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA MyTeH BBIX0Ja U3 INI0OATBHBIX
9KOJIOTHYECKUX MpoOseM U obecrieueHus mepexoja K ycTOHUMBOMY pa3BUTHIO, PAllMOHAIBHOMY
HCTOJIb30BAHUIO IPUPOAHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJOrMYECKMX 3HAHUI B IENIAX MOBBILICHUS OOLIEH
KYyJIbTYpbl, €CTECTBEHHO-HAY4YHOH TPaMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIIMOHAIbHON
IrPaMOTHOCTH 00y4aromuxcs, GopMUpPyeMOil Ipu U3y4eHUH OHOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HaHUSA U1 aHalu3a U OObBSICHEHMs SBJICHUN
OKpPY)KAIOIIEr0o MHUpPAa M MPOUCXOIAIIMX B HEM H3MEHEHHUH, yMeHHE nenaTb O00OCHOBAHHBIE
3aKJIIOYEHHs] HAa OCHOBE HAy4yHbIX (DAaKTOB M HUMEIOIIMXCS HaHHBIX C IEJbI0 MOJY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKHE 3HAHWS JJIs pelIeHUs
po0GJieM B pealibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HaHHE IIEHHOCTH HAayYHOU JEesTeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JESATENIBHOCTh MHANBUIyaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPhIBHOMY OOpa30BaHHUIO U C€aMOOOpa3OBaHHUIO, K
aKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUW MO OMOJOTHMM B COOTBETCTBHHM C JKU3HEHHBIMU
MOTPEOHOCTSAMHU.



METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOCHHS y4eOHOro mnpeamera «bHOJOrus» BKIIOYAIOT:
3HaYuMBbIe Uil (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYAIOMIMXCA  MEXIUCLUUILIIMHAPHBIE
(MexnpeaMeTHbIC) O0IIEHAYYHBIE TOHATHS, OTPAXKAIOIINE IeIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu(HKy METO0B TIO3HAHUS, UCTIONb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJIGHUE, MPOLIECC, CUCTeMa, HAy4YHBIH (akT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIeNOBaHKHe, HaONIOJCHNUEe, U3MEpPEHHE, SKCIEPUMEHT M JApYrue); YHUBEpCaJbHbIC
yueOHble NIeiicTBUA (MIO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYISATHBHBIC), 00ECIIeUBAIOINE
¢dopmupoBanre (PYHKIIMOHAIBHOW TPaMOTHOCTH W COLMAIBHON KOMIIETEHIIMH OOYYaIOIIMXCS;
CIOCOOHOCTH oOy4aromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YyHHUBEpCAlbHbIC y4deOHbIE ACHCTBHS B IMO3HABATEIBHOU H
COLIMAJIBHOM ITPAKTHKE.

B pesynprate u3ydeHus OHUONOTHMM Ha YpOBHE cpelHero olmiero oOpa3oBaHUs Yy
oOyyaromerocsi 0yayT copMHUpOBaHBI TMO3HABATEIBEHBIC YHUBEPCAIbHBIE y4eOHBbIC NEHCTBHA,
KOMMYHHMKATHUBHBIE YHUBEpCAJIbHbIE Yy4e€OHBbIE JIEUCTBUSA, pErYISTHUBHbIE YHUBEpCAJIbHBIE
yueOHbIe AeWCTBUS, COBMECTHAS JEATEIbHOCTb.

MeTtanpeameTHble pe3yNbTaThl OCBOEHHUS MPOTpaMMbl CPeJHEro o0Iero odpa3oBaHUA
JOJIKHBI OTpaXkaTh:

OBy1aj1eHHe YHHBEPCAJbHBIMHA Y4eOHbIMH ITO3HABATEIbHBIMH ACHCTBHAMM:

1) 6a3oBbIe JJOrHYeCKHE AeHCTBHUS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M AKTyaIH3UpOBATh NpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh NP OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHaI13a, CHHTE3A,
CpaBHCHHUS, KIacCHU(PUKAIUU, OOOOIMICHHS), PACKPBIBATh CMBICT OWOJIOTHYECKUX TOHATUH
(BBLOENATH UX XapaKTEepHbIE MPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTMMHU ITOHATUSAMU);

ONpPEAEIATh LEIN ACATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HUX JOCTHXKECHHS,
COOTHOCHTB PE3YJIbTaThl IEATENBHOCTH C IOCTABIECHHBIMU LIETSMU;

HCIOJIb30BaTh OMOJOTUYECKHE MOHATUS AN OOBSCHEHUS (AKTOB M SIBICHUN KUBOU
MIPUPOJIBI;

CTPOUTH JJOTMYECKUE pacCyKAeHUs (MHIYKTUBHBIE, IETYKTHUBHbIE, IO aHAJIOTHH ), BBISIBIISTD
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBIECHUSAX, (OPMYJIUPOBATh BHIBOABI U
3aKJIIOUEHHUS;

MIPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJISl MPEJCTABICHUS CYLIECTBEHHBIX CBSI3eH U
OTHOLICHUHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUYMI pa3zHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HUH()OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabatbIBaTh IUIaH PELICHUs MPOOIEeMbI ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepruaibHbIX
1 HeMaTepualbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTh, OLICHMBAThb COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLIEHMBATh PUCKU IOCIEACTBUN JEATEIBHOCTH;

KOOPAMHUPOBaTb M BBIIOJHATH pabOTy B YCIOBHSX pPEATbHOTO, BUPTYaJbHOIO U
KOMOHWHHUPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEAaTHBHOE MBIIIEHUE TIPU PEILIEHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30Bble HCCIE0BATEIbCKHE TefiCTBUS:

BJIaJIeTh HaBBIKAMU Y4e€OHO-HCCIIEI0BATEIbCKOW M MPOEKTHON JEsTeIbHOCTH, HABBIKAMH
pasperieHus: npooieM, CocOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOMCKY METO/I0B
pelIeHNs IPaKTUYECKUX 3aa4d, IPUMEHEHHIO Pa3IN4YHbIX METOJOB ITI03HAHUS;



UCIOJIb30BaTh pa3jMyYHble BUIbl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpPIIpETAMH, PEOOPa30BaHUI0 U MPUMEHEHUIO B Y4E€OHBIX CHUTYyalUsX, B TOM 4YHCIE MpH
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX MPOEKTOB;

(¢bopMUpOBaTh HAYYHBIA THUI MBIILICHUS, BIAJETh HAYYHON TEPMHUHOIOTHEH, KIIFOYEBBIMU
MOHATHSIMH ¥ METOJIaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33aJaud B 0OPa30BaTENIbHOW JAEATEIBHOCTU U
KU3HEHHBIX CUTYAIIUSIX;

BBISIBIIATh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTYAJIM3MPOBATh 3a7ady, BBIIBUTATh
TUIOTE3y €€ PEeIIeHUs], HAXOAUTh apryMEHTBI JUIs TOKa3aTeJIbCTBA CBOMX YTBEPKACHUIM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJTYUYECHHBIE B XO/I€ PEILICHUS 3a/1a4l Pe3yNbTaThl, KPUTUYECKH OLIECHUBATh
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OIICHUBATH MIPHOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh IIEJICHAIIPABIICHHBII MOUCK IEpeHoca CPEeACTB M CIocoOOB IEHCTBUS B
pohecCHOHATLHYIO CPEey;

YMETh NEPEHOCUTh 3HAHWS B  [IO3HABATEIbHYID UM  TPAKTHYECKYI0  OOJIACTH
KHU3HECATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE HJIEH, IpeIUIaraTb OPUTHHAIBHBIC IOAXOJbl M PEIICHUs, CTaBUTh
poOJIeMBI U 3aJ1a4H, JIOMYyCKAIOIIUe albTepHATUBHBIC PELICHUS.

3) pa6ora c nHpopmanmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHKAX HHQPOpMAIMH (TEKCTe Y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHON JUTEepaType, OMOIOTHUECKUX CIOBapSX M CHPaBOYHHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VIHTepHeTe), aHAIM3UPOBATh HHQPOPMAIMIO PA3TUYHBIX BUIAOB U (Qopm
MIpe/ICTaBICHMS], KpUTUYECKHU OLIEHUBAThH €€ JI0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(dbopMyIMpOBaTh 3aMpochl W MPUMEHSATh Pa3IMYHbIE METOAbI NpPU IOUCKE U O0TOOpe
Oouosornueckoit nH(popMaIuu, HeoOXOAMMOMN JIJIsl BBITIOJTHEHUs YI€OHBIX 3a/1a4;

NpUOOpeTaTh OIBIT HUCMOJIB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (OpMYy TpeAcTaBiIeHUs OUOJOTHYECKOU
nHpopmanuu (cxemsl, rpaduKy, JUarpamMmbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIOJb30BaTh HAyyHBIH S3BIK B KauyecTBE CpeACTBa INpH paboTe ¢ OMOJOrHYecKOn
nHpOpMaNHel: MPUMEHITh XUMHUYECKHE, (PU3NUYEeCKNe W MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKIATYPY, HCIOJIb30BaTh U MPEeOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HAIJIAIHOCTH;

BJaJleTh HaBbIKAMM pAacllO3HaBaHMA W 3aIIUTHl  MHpOpMalUWU, HH(OOPMAIIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OgJaanenne yHHBePCAJIbHBIMA KOMMYHUKATUBHBIMY 1€HCTBUSAMU:

1) obmenue:

OCYILIECTBISATh KOMMYHHKAIIMN BO BCeX c(epax »KU3HU, aKTUBHO y4acTBOBATh B JIHMAJoOre
WIM TUCKYCCHM IO CYILECTBY 00CyXk/JaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHS] OTHOCUTEJIbHO BBINIOJHEHHUS TMpeajgaraeMoil 3ajJaud, Yy4YUTHIBATb HUHTEPEChl U
COIJIACOBAHHOCTH MO3UIUHI APYIUX YYaCTHUKOB JIUAJIOTA MU TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBa OOILIEHHUS, MOHMMATh 3HAYEHHE COIHAJIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYaIlMi, yMETh CMATYaTh KOH(IUKTHI 1
BECTHU NIEPETOBOPBI;



BJIAJICTh PA3JIMYHBIMU CHOCOOAMHU OOIICHHS M B3aUMOJCHCTBHUS, NMOHMMATh HAMEPEHUS
APYTHX JIIOJCH, MPOSBIIATh YBAKUTEIBHOEC OTHOIICHHE K COOCCEHUKY M B KOPPEKTHOH (opme
(bOpMYyITHPOBATH CBOM BO3PAKEHHS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eSiITeJIbHOCTh:

MOHUMATh U HCIIOJb30BaTh MPEHMYIIECTBA KOMAHIHONW W WHIMBHIYaIbHONH PabOTHI MPH
peneHn OMOIOTUYEeCKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHHS TPYIITOBBIX
(bopM B3aUMOICHCTBHUS MPH PELICHUH y4eOHOH 3a/1a4u;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JIEHCTBHH C y4€TOM OOLIMX HWHTEPECOB U
BO3MOYKHOCTEH KaXIOTO WICHA KOJUICKTHBA;

NPUHUMATh 1M COBMECTHOW JICATEIbHOCTH, OPraHM30BbIBATH U KOOPAWHHPOBATH
JEUCTBHS 10 €€ JOCTUKEHHUIO: COCTABIIATD IUIaH JACHCTBUI, pacpeneNiaTh POJIH C YUETOM MHEHU
YYaCTHUKOB, 00CYX/1aTh PE3yIbTaThl COBMECTHOU pabOTHI;

OICHUBATH KAY€CTBO CBOCTO BKJIaZd U KaXXJAOI'0 y4aCTHHKAa KOMaH/bl B O6HII/II71 pe3yiabTart
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIC MPOEKTHI, OIIEHMBATH WU C IMO3MIUH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTHYECKON 3HAYMMOCTH;

OCYHIICCTBJIATL IMO3UTHUBHOC CTPATCTUYCCKOC IOBCACHUC B Pa3IMYHBIX CUTyalHIX,
MPOSIBIISITH TBOPUYECTBO M BOOOPaKEHHE, ObITh HHUIIMATHBHBIM.

OBJ1ajleHNe YHUBEPCAJbHBIMH PeryJIsITUHBHBIMU JefiCTBUSIMU:

1) camoopranu3zanms:

HUCII0Ib30BaTh OHOJIOTHYECKUE 3HAHUS JJIs1  BBIABJICHUS HpO6JIeM U HUX pPCHICHUA B
’KU3HEHHBIX U YUCOHBIX CHTYAIHIX;

BBIOMpATh Ha OCHOBE OHMOJOTMYECKUX 3HAHUM II€7I€BbIe U CMBICIIOBBIC YCTAHOBKH B CBOHMX
JEUCTBUSAX M TMOCTYIKAaX IO OTHOIICHHIO K JKHBOH MPHPOJE, CBOEMY 3J0POBBIO U 370POBBIO
OKPYXKAaIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBIIATh MMO3HABATEIBHYIO JESITEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (POPMYJIMPOBaTh COOCTBEHHBIC 3a7auyd B O0Opa30BATENbHOW AEATEIBHOCTH |
’KU3HEHHBIX CUTYAIIHsX;

CaMOCTOSTEIILHO COCTABJIATH TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHHN;

AaBaTb OIICHKY HOBBIM CHUTYAllHAM;

paciupsaTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX IIPEAIOYTEHHH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSIBICHUIO IMPOKOM IPYAUIIMH B Pa3HBIX 00JaCTAX
3HAHMHU, ITOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OILIEHKY HOBBIM CHTYalldsM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH, OIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LENISM;

BJIJICTh HABBIKAMH MO3HABATEIbHON PE(IICKCHH KaK OCO3HAHMS COBEPIIACMBIX ICHCTBHIA
" MBICIIMTCJIIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI, HUCITIOJIB30BAThH HpI/IéMBI pe(fbﬂeKCI/H/I
JUISL OLIEHKU CUTYaI[iH, BEIOOpa BEPHOTO PELIECHUS;

YMETh OLIEHUBATH PHCKH M CBOEBPEMEHHO MPUHMMATh PEIICHHS MO MX CHIKCHHIO;

IIPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX IIPU aHAIM3E PE3YJIbTATOB AEATEIBbHOCTH;



3) npuHATHE CeOs U IPYTrUX:

MIPUHUMATD ce0sl, MOHUMAast CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNbTaTOB AECITEIbHOCTH;

MIpU3HABaTh CBOE IIPABO U IIPABO JIPYIHX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUHU IPYTOro YeJIOBEKa.
NPEIMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOGHHUS COZepKaHus ydeOHoro mpeamera «buosorus» Ha
yIIIyOJIEHHOM YPOBHE OPHUEHTHUPOBAHBI Ha obecreueHrne nNpoGuIbHOr0 00ydeHHsI 00yJaroIuXCs
ouonornu. OHM BKJITIOYAIOT: crienu(UIecKre st OMOI0ruy HaydyHble 3HAHUS, YMEHHSI U CIIOCOObI
NEHCTBUIM IO OCBOEHUIO, HHTEPIIPETALIMM M IIPEOOPA30BAHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
IIOJyYEHHUIO HOBBIX 3HAHUM M MX NPUMEHEHHUIO B Pa3IMYHbIX y4eOHBIX, @ TAK)KE B peallbHbIX
KU3HEHHBIX cuTyanusx. IlpeaMeTHbie pe3ynbTaThl PeICTaBIEHBI 10 TO1aM U3yUYCHHS.

[IpenmerHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «bruomorus» B 10 knacce nomxHbI
OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MeCTe U POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAaHUM €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B IO3HAHUH 3aKOHOB IPUPO/IbI U PELLICHUH
po0JIeM panroOHATFHOTO MPUPOAONIOIB30BAHNUS, O BKIIAE POCCUICKUX U 3apyOS)KHBIX YIEHBIX B
pa3BHUTHE OMOJIOTHUH;

BJIaJICHHME CUCTEMOM OMOJOrMYeCKMX 3HAaHUM, KOTOpas BKIOYAET: OCHOBOIIOJArarouue
OMOJIOTMYECKHE TEPMHHBI U TMOHATHS (KU3Hb, KIETKa, OPraHu3M, MeTaboyiu3M, rOMeocTas,
CaMOpETryJIALUs, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE),
ononormueckne teopun (kierounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacneacTBeHHocTu 1. Moprana), yuenus (H. Y. BaBunoBa — o mentpax
MHOTr000pa3usi U MPOUCXOXKIACHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€IMHOO0Opa3usi MOTOMKOB
MIEpPBOTO TOKOJIEHUS, PACIIEIUIEHUS, YUCTOThI TaMET, HE3aBUCUMOI0 HacineaoBanus I'. Menpens,
TOMOJIOTMYECKUX PpAJOB B HacjiencTBeHHON wusmeHunBoctd H. WM. BaBuioa), mpuHUUIIBI
(KOMIIIIEMEHTApHOCTH);

BJIaJICHHE OCHOBHBIMH METO/aMU HAY4HOT'O MO3HAHUs, UCHOJIb3YEMBIX B OMOJIOTMYECKUX
HCCIIEIOBAaHMSIX JKUBBIX OOBEKTOB (ONKCaHUe, U3MEpEeHHe, HAOI0eHNE, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbIE NMPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HcCJe OakTepuil, TpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOECHUSI OPraHOB M CUCTEM OPIaHOB PACTEHUH, JKUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB KU3HEACATEIBHOCTH, IPOTEKAIOIIMX B OPraHU3MaxX paCTEHUM, )KUBOTHBIX U YEJIOBEKA,
OMOJIOrMYECKHUX IPOLECCOB: 0OMEHA BELIECTB (METa00IM3M), IPEBPAICHUS SHEPTUH, OpOKEHUS,
aBTOTPO(HOTO U TeTepOTPOHOTO TUIIOB MUTAHUS, POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, ME03a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAIIBHOTO pa3BUTHSA, Pa3MHOXKXEHH,
MHIMBUYAIILHOTO DPa3BUTHs OpraHuM3Ma (OHTOTEHE3a), B3aMMOJCHCTBUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODa;

yYMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3U MEXAY OpPraHOMAAMM KIETKH U WX (QYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKIUSAMH, MEXy OpraHaMHi U CUCTEMaMHU OPTaHOB y
pacTeHuil, >KUBOTHBIX M YENOBEKAa W HX (YHKIMSIMH, MEXKIy CHCTEMaMH OPraHoB M UX
GYHKIUSAMU, MEXIy STanaMud oOMeHa BEIIeCTB, dTalaMH KJIETOYHOIO LUKJIA U >KU3HEHHBIX
LMKJIOB OpPraHU3MOB, JTalaMd AMOPHUOHAIBHOTO Ppa3BUTHS, TEHOTUIIOM U (HEHOTHUIIOM,
(deHoTUnoM u (pakTopaMu cpeabl 0OUTaHMS;



YMEHHUE BBIABJIATH OTJIMYUTENbHbIE NMPU3HAKU KMBBIX CHCTEM, B TOM YHUCIE PACTCHHH,
KHUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIb30BATh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl I0Ka3aTenbCTBA POJICTBA OPIraHU3MOB PAa3HbIX CUCTEMAaTUYECKUX TPYIIIL;

yMEHHE pemaTh OMOJIOrHYeCcKHe 3aa4H, BBISBIISATH IPUUYNHHO-CIICACTBEHHBIE CBSA3H MEXIY
UCCIIEyeMbIMH OMOJIOIMYECKHMMHU TPOLIECCAMH M SIBJICHUSMH, JENIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHUU MOJY4YEHHBIX PE3Y/IbTATOB;

YMEHHUE BBINOJIHATH J1a0OpPAaTOpHbIE U NPAaKTUYECKHEe PaboThl, cOoOMI0ONaTh MpaBwiia IpU
pabote ¢ yueOHBIM U Tab0paTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBABUraTb TIMIIOTE3bl, IPOBEPATh MX OSKCIEPUMEHTAIBHBIMH CpPEICTBAMU,
(bopMynupys 1eNb UCCel0BaHUs, aHAIU3UPOBATh ITOyYE€HHbIE PE3YIbTAThI U JA€TIaTh BEIBOADI;

YMEHHUE y4YacTBOBaTh B Y4E€OHO-HCCIENOBATEIbCKONW paboTe MO OHOJOTHH, SKOJIOTUH
MEIUIMHE, TPOBOAMMOIN Ha 0a3e IIKOJNBHBIX HAayYHBIX OOIIECTB, W MyOJIMYHO MPEACTABIATH
MOJTyYEHHbIE PE3y/IbTaThl HA YYCHUYECKUX KOH(EpEeHLUsX;

YMEHHE OLIEHUBATh 3TUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIeI0BaHUN B 00J1aCTH OMOJIOTUU
U MEIUIMHBI (KIOHHPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBICHHOE W3MEHEHHE
TeHOMa U CO3/JaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BbIOOp OyayIel npodeccnoHaabHOM 1eSTeIbHOCTH B
obsiacTi OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO X034HCTBA, MULIEBOM
MIPOMBIIIJICHHOCTH, YIIIyOJISTh MO3HABATEILHBIA HHTEPEC, HAIIPABICHHBII Ha OCO3HAHHBIN BBHIOOD
COOTBETCTBYIOIIEH Mpodeccuu M MPOAODKEHHE OMOIOTHYECKOT0 00pa30BaHUs B OpraHU3AIHIX
cpeaHero npo(ecCuOHaJILHOIO U BBICHIET0 00pa30BaHusl.

[IpenmerHbIe pe3yabTaThl OCBOCHUS yueOHoro mpeamera «buomorus» B 11 knacce nomxHbI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE M POJH OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHMM 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTMYECKHX NMPOOJIEM UEIOBEUeCTBa, a TAKXKe B PELICHWH BOIPOCOB
PaIMOHATIBHOTO MTPUPOIOTIONE30BAHMS, U B (HOPMUPOBAHUH IIEHHOCTHOTO OTHOIIIEHUS K IPUPOJIE,
oOlIeCTBY, YeNOBEKY, O BKJIAJ€ POCCHUMCKUX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu;

YMEHHUE BIIAJIETh CUCTEMON OMOJOTHMUYECKUX 3HAHWU, KOTOpas BKIIOYAET ONpPEHCICHHUS U
MMOHWMaHKUE CYIIHOCTH OCHOBOIIOJIATAIONINX OHOJOTHYECKMX TEPMUHOB W TIOHSATHHA (BT,
sKocuctema, Ouocgepa), Ouomorndeckue Tteopuu (dBomonuMoHHas Tteopuss Y. [lapBuHa,
CHUHTETHUYEeCcKasi Teopusi sBoitouuu), ydeHus (A. H. CesepuoBa — 0 myTAX W HarpaBJIEHHIX
sBomtoniun, B.W. Bepranckoro — o 6uocdepe), 3akonsl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiiabOepra, 3apoasimeBoro cxonactsa K. M. bapa), mpaBuna (Muanmyma 1O. JIuGuxa,
9KOJIOTHUECKOH MUpaMUIbI SJHEPTHH ), TUTIoTe3bl (TunoTes3a «mupa PHK» V. I'unbepta);

YMEHHUE BIAJETh OCHOBHBIMM METOJAMH HAY4YHOTO IIO3HAHUS, HCIOJIb3YeMbIMH B
OHMOJIOTHYECKUX HCCIICIOBAHUSIX JKUBBIX OOBEKTOB W HKOCHCTEM (ONMMCaHHWE, W3MEpEHHE,
HaOJIOICHNE, YKCIIEPUMEHT), CIIOCOOAaMH BBISIBIICHHS W OICHKH aHTPOIIOTEHHBIX W3MEHEHHH B
IPUPO/IE;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPU3HAKU: BUJOB, OHMOIEOLIEHO30B, JKOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIONIETO, IBUXKYLIETO M Pa3pbIBAIOIIEr0 E€CTECTBEHHOIo 0TOOpa,
AIUIONATPUIECKOTO U CUMIIATPHYECKOTO BUI000pa30BAHMSI, BIMUSHUS JBIKYIUX CHII YBOJIOIIUH
Ha TreHO(OH]I MOMYJALUH, TPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeOBaHUS
HampaBJICHUH 3BOMIONNH, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B IKOCHCTEMAX;



YMEHHE YCTaHABIIMBATh B3aHMOCBSI3U MEX/y MPOLIECCAMU 3BOJIOIUH, TBUKYIIUMH CUJIAMU
aHTPONOreHe3a, KOMIIOHEHTAMM PAa3IMYHBIX SKOCHUCTEM M MPHUCIOCOONEHUSIMH K HUM
OpPraHHU3MOB;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, MIPUCIIOCOOICHHOCTh BUJIOB
K cpene obuTaHus, aOMOTUYECKMX U OMOTMYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aHMMOCBS3Eil
OpPraHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aAPTYMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0Ka3aTelIbCTBa POJCTBA OPIaHMU3MOB pAa3HBIX CHUCTEMATHUYECKUX TPy,
B3aMIMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHUS, €IUHCTBA YEJIOBEUECKUX pPac, HEOOXOIUMOCTH
COXPAaHEHUS MHOT000pa3us BUIOB M DKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHHS MPHUPOABI U
YeJI0BEYECTBA;

yYMEHHeE peliaTh OMOJIOrHYeCcKUe 3a]a4u, BBISABIATH IPUUYUHHO-CIIEICTBEHHBIE CBS3U MEXKTY
HCCIIeTyeMbIMU OMOJIOTHYECKUMU TIPOIIECCAMU M SIBIICHUSIMH, JI€7aTh BBIBOJBI W TPOTHO3HI Ha
OCHOBaHUH TIOJYyYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATh JaOOpaTOpHbIE M MpaKTHUYecKue paboThl, cOOMIOAATh MpaBuia MpU
pabote ¢ yueOHbIM U 1a00pPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIBUTATh THIIOTE3bI, MPOBEPATh HX OSKCICPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys Leidb UCCIeA0BaHUs, aHATM3UPOBATh OJTyYEHHbIE PE3YIbTAThl U JIeJaTh BHIBOJIBI;

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIEAOBATEIbCKON paboTe Mo OHOJOTHH, HKOJIOTUU H
MEIHIIMHE, TPOBOJAMMOI Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH
MOJIYYCHHBIC PE3YJIbTAThl HA YICHHUECKUX KOH(DEPEHITUX;

YMEHHE OICHUBATh THIIOTE3bl W TEOPUU O TMPOUCXOXKICHUM KHU3HU, UYEIOBEKa W
YeNOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX M CHOC00ax MpeIOoTBpAllleHUs] I00aTIbHBIX
U3MeHeHul B onocdepe;

yMEHHE OCYIIECTBIIATh OCOZHAHHBIN BHIOOp OynyIieil mpodeccuoHanbHON ASSITENHPHOCTH B
o0acT OMOJIOTHH, SKOJIOTHH, TPUPOIONOIBE30BAHUS, MEIUIINHBI, ONOTEXHOJIOTHH, TICHXOJIOTHH,
BETEpPUHAPUH, CETHCKOTO XO0341CTBA, MHUILEBON MPOMBIIIIEHHOCTH, YIIIyOIsATh MO3HABATEIbHBIH
WHTEpEC, HAIIPaBIEHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH MPOPEeccHr U MPOIOIKEHUE
OMOJIOTHYECKOTO 00pa3oBaHUs B OPraHHM3ANMAX CPETHEr0 MPO(ECCHOHATBHOTO M BBICIIETO
oOpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacoB
Ne H IpakTuyeckue
o/ alMeHOBaHHe Pa3/ieJiOB M TeM IMPOrpaMMbl Bcero KoHTpoibHbIE paGoT!
padoThI

1 Bbuosnorus kak Hayka
2 JKuBble cucTeMbl U UX U3yYEHUE 2 1
3 buonorus knetku 2
4 XuMHYecKasi OpraHu3anus KIeTKu 10 1 2
) Crpoenve u GyHKIUU KIETKA 8 4
6 OOMeH BelecTB U IMPEeBpaIeHHE SHEPTUU B KIIETKE 9 1 4
7 Hacnencreennas nngopmanus u peaausanus e€ B KIeTKe
8 JKM3HEHHBIN LIUKIT KJIETKA 1
9 Crpoenue u (yHKIIMHA OPTaHU3MOB 17 1
10 Pa3mHOXeHUE 1 pa3BUTHE OPTaHU3MOB 8
11 I'eneTnka — Hayka O HACIEACTBEHHOCTH U N3MEHYHBOCTHOPTAaHU3MOB 9 1
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU 10 2
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 2
14 I'eneruka yenoseka 3 1
15 Cenexuus opraHu3MoB 4 3
16 BuotexHonorus u cuHTeTHYECKasi OnOIOTUs 4 1 1
17 PesepBHOoe Bpems 1 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 29

11 KJIACC




KoaudecTBO 9acoB

Ne n/m HaunmenoBaHmue pa3xe/ioB U TEM IIPOrpamMmMabl B K()]-[Tp()ﬂ],}[],]e HpaKanecKne
cero
padoTsbI padoTsbI
1 3apokIeHUE U PA3BUTHE IBOJTIOIMOHHBIXIIPEACTABIICHUI B OMOJIOTHI 4
2 MuKpO3BOIIOLMS U €€ PE3YIbTaThI 14 2
3 Makpo3BoroIus u €€ pe3yabTaThl 6 1
4 [IpoucxoxaeHue U pa3BUTHE KU3HU HA 3eMIie 15 1.5
5) [IpoucxoxaeHue yeaoBeKa — aHTPOIOreHe3 10 1 1
DKoJoTusi — HayKa 0 B3aUMOOTHOILIEHUSAX OPraHU3MOB U

6 HAJOPTaHU3MEHHBIX CUCTEM COKpYXalolle cpeaon 3 0.5
7 OpraHu3msl U cpeia 0OUTaHUs 9 1.5
8 DKOJIOTUs BUIOB U OMYJISLIUAN 9 1 0.5
9 DKOJI0TUs COOOIIECTB. IKOIOTUYECKHE CHCTEMBI 12 0.5
10 buocdepa — rmobanpHas s3xocucrema 1
11 YenoBek 1 OKpy»Karolas cpeia
12 Pe3epBHOE BpeMs 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 7.5




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KoJsmmuyecTBo yacos
n/ Tema ypoka Bceero KonTpoJbHbIe
- IIpakTnyeckue
padoTsbI
padoThI
1 Buonorus kak KOMIUIEKCHas! HayKa U KaK 4aCTbCOBPEMEHHOTO 00IIeCTBa 1 1
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 YpoBHEBas opraHu3alMs )KUBBIX CUCTEM 1
4 Wcropus otkpbITHs 1 u3yueHus kiaetku.Knerounas teopus 1
Mertonbl MoneKyIsipHOI U kiteTouHo# Ouonorun.IlpakTnyeckas padora
«M3y4yeHne MeToI0B KJIETOUHOU Omosiorun (xpoMarorpadus, snekrpodopes,
5 nuddepeHnmrantbHoe 1 1
uentpudyruposanue, [1LP)»
6 XUMHUYECKUN COCTaB KIETKH 1
7 MunepasbHbIe BEIIecTBa KJIETKU, UXOHOoJorndyecKas poJib 1
Opraandeckue BemiecTBa KiaeTkn — oenku. JlabopaTopHas pabora
8 «O6Hapyx)eHHe OEIKOB CIIOMOIIBIO0 KAUeCTBEHHBIX PEaKIfii» 1 1
9 CgoiicTBa, knaccuukanys 1 QyHKIUN OEIKOB 1




10

OpI‘ AHNYCCKHNEC BCIICCTBA KJIICTKHU — YIJICBO/AbI

11 Oprannyeckue BeniecTBa KIETKU — JTUIMUIbI
Hyxnennoseie kuciotsl. JIHK u PHK. Jlabopatopras pabora «VccnenoBanue
12 HYKJIEMHOBBIX KUCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3IUYHbBIX OPraHU3MOB)
13 Crpoenne u pyaxuu AT®. [Ipyruenykneosuarpudocharsr (HTD)
14 CexsenupoBanue JJHK. Metoabl reHOMUKH, TPaHCKPUIITOMUKH, IPOTEOMUKHU
MeTto1bl CTPYKTYpHOM OHONIOrHH
15 CamocrosrenbHas padota Ne 1 "XumuueckuiicoctaB KieTku'"(Tect)
16 Tunel kiterok. [Ipokapuornyeckas KieTka
Crtpoenue sykapuotTudeckoi kietku. [Ipakruueckas padora «3ydyenue
17 CBOMCTBKJIETOYHON MEMOpPaHbI»
18 IToBepXHOCTHBIN anmapar KJIETKU
19 HememOpaHHbIe OpraHOU bl KJIIETKH
[TomyaBTOHOMHBIE OPraHOM/IbI KJIETKH: MUTOXOHAPHH, MIacTupbl. JlaboparopHas
20 pabota
«HMccnenoBanue mIa3MoIn3a U ACMIa3MOoIIn3a B
PACTUTEIBHBIX KIETKaxX»
21 Crtpoenue u PyHKITUH siapa




OnnomeMOpanHbIe opranouabl KieTku. [IpakTuyeckas padora «/3yuenue

22 JIBU>KEHUSIIIUTOIIA3MbI B PACTUTEIBHBIX KJIETKAX)»
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT. JlabopaTopnas padoTa
«M3ydueHnecTpoeHus KJIETOK pa3IMyHbIX Oprann3MoBy CamocTosTenbHas

23 pabota Ne 2 "Ctpoenue u
(GYHKIIMHM OPTaHOUIOB KICTKH"
ACCUMMIISIINS U AUCCUMIIISIIIIS — JIBE CTOpOHBIMeTabonmm3ma. Turel oOMeHa
BEIIIECTB.

24 JlaboparopHas pabora «M3ydcHue
KaTaJIMTHYECKOW aKTUBHOCTH (PEPMEHTOB (HampuMepe aMuiIa3bl WK
Karaja3bl)»
®epMeHTaTUBHBINM XapakTep peakluuil KJIeTouyHoro Mmeradonusma. JlaboparopHas
paborta

25 «M3ydyeHune GpepMEeHTaTUBHOIO PACIICIUICHUANIEPOKCH1a BOJIOPO/a B
pPacTUTENbHBIX U
KUBOTHBIX KJIETKaX»

26 benku-akTuBaToOphl U OEIKU-UHTHOUTOPBI

27 ABTOTpOGHBIN THII 0OMEHA BEIIECTB

28 ®oTocHHTE3

29 XemocuHtes. Jlaboparopras padota «CpaBHEeHHEPOIIECCOB (DOTOCHHTE3A U
XEMOCHHTE3a)
AHnaspoOHbIe OpraHnu3Mbl. Buibl OposxeHus.

30 JlaboparopHas pabota «CpaBHEHHE TPOIICCCOBOPOKCHHSI U IIXAHUSDY

31 AdpoOHBIE OpraHu3MBbl. DTalbl YHEPreTHIECKOT000OMEHa

32 OHeprust MeMOpaHHOTO rpaarenTa npoToHoB. Cunre3 AT®: paboTa mpOTOHHOM
AT®-cunTassl

33 Peakuuu MaTpuuHOrO CUHTE3a




34

Tpanckpunuust — matpuunbii cuaTe3 PHK

35 Tpaucasus u e€ dTarnbl
36 KoaupoBanue aMuHOKHUCIIOT. Postb prOocoM BOMOCHHTE3E Oenka
37 Opranu3aiys reHoMa y MPOKapHOT M SYKapruoT
MornekyaspHbIe MEXaHU3MbI YKCIIPECCHH TEHOB YIyKapHoT. CaMoCTOsITeIbHAS
38 pabota Ne 3 "OOMeH BemiecTB 1 3Heprun"
Bupycbl — BHEKJIeTOUHBIE (POPMBI KU3HU U OOTUTATHBIE TTAPA3UTHI.
39 [IpakTuyeckas pabora
«Co3anue MoJIeNH BUpYyca»
40 BupycHrie 3a0051eBaHNs Y€TTOBEKA, )KUBOTHBIX,PACTCHHIMA
41 HanoTexHomornM B OMOJIOTUH U MEAUITTHE
42 JKU3HEeHHBINH [TUKII KIIETKH
43 Matpuunsnii cuntes JTHK
44 Xpomocomsl. JlabopaTopHas pabota «/3yueHueXpoMOCOM Ha TOTOBBIX
MUKpOTpenaparax»»
45 JleneHne KI€TKH — MHTO3

46

Tune! kierok. Kapuokunes u nutokunes. JlaboparopHas padora «Habmronenue
MUTO32a BKJIETKaX KOHUMKA KOPEIKa JIyKa (Ha TOTOBBIX MUKPOIIPETIapaTax)»




Perymnsauus sxusHenHoro mukia kiaerokKonrponsaas padora Ne 1

47 Y | 1
Knerka

48 Opranusm Kak equHOE 11eJ10e 1

49 Tkanu pacrenuid. JlTaboparopuas pabora 1
«3yueHune TKaHe pacTeHU»

50 Txanu )KUBOTHBIX U YesoBeka. JlaboparopHasipabora «M3yueHue Tkanen 1
YKUBOTHBIX)
Opransl. Cucremsl opranos. Jlaboparopnaspabota «3ydeHne opraHoB

51 LIBETKOBOT'O 1
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBrKeHHE OPTaHU3MOB

54 [TuTanue opranu3mMoB

55 [TuTanue MO3BOHOYHBIX )KMUBOTHBIX. [IHIIeBapuTenpHas cucTemMa 1
YenoBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U UEIOBEKa

58 TpaHCIOPT BEIIECTB Y OPTAaHU3MOB 1

59 KpoBeHocHas cuctemMa Mo3BOHOYHBIX JKHBOTHBIXH YEJIOBEKA 1

60 Brienenue y oprann3MoB 1

61 3amuTa y OpraHu3MOB 1

62 NMmyHHas cucteMa 4eoBeKa 1

63 Pa3znpaxxuMocThb 1 peryisiuus y OpraHu3MoB 1

64 I'ymopanbpHas perymsmnus 1 SHIOKPUHHASCUCTEMA KUBOTHBIX M Y€IOBEKa 1

65 @DopMbI pa3MHOKEHUS OPTraHU3MOB 1




66

[TonoBoe pasMHOXKeHHE

67 Meiio3
["amerorenes. OOpa3zoBaHue U pa3BUTHE MOJOBBIXKIETOK. JlabopaTopHas pabora
68 «M3yueHne CTpOCHHUS MOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
69 WuauBuayaibHOE pa3BUTHE OPTaHU3MOB —OHTOT'€HE3
20 3akiagKka OpraHoB U TKaHEW U3 3apPO/IbIIIEBBIXIHCTKOB
Poct u pa3Butue xxuBoTHBIX. JJaboparopHaspaboTa «BblsiBIeHHE TPU3HAKOB
71 CXOJICTBA
3apOJIbIIIe TO3BOHOYHBIX JKUBOTHBIX)
Pasmuoxenue u passutue pactenuit. JlJaboparopnas pabora «CTpoeHHE OPraHoOB
Pa3MHOKEHHS BBICIIUX pacTeHUiD» JKU3HEHHBICIIUKIIBI PACTCHUIA.
72 CamocrositensHas padora Ne
4"Pa3MHOXKEHHE U pa3BUTHE OPTaHU3MOB"
73 HcTopusi CTaHOBJICHUS U PA3BUTHSI TEHETUKH KaKHAYKH
OcHOBHBIE TIOHATHS U CUMBOJIBI TeHeTUKH. JIabopaTtopHas padoTa «Jlpo3oduna
74 KaK 00BEKT
TEHETUYECKUX UCCIICTOBAHUIN
3aKOHOMEPHOCTH HACTIE0BaHUs MTPU3HAKOB. MOHOTHOPUIHOE CKpEIIMBaHNUE.
75 [TpakTuueckaspadbora "M3yueHne pe3ynbTaToB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3o¢uisr"
76 [{uTonorndeckre OCHOBBI MOHOTUOPUTHOTOCKPEIITBAHUS

77

AHanuzupyroliee ckpeniuBanue. HemoinoenoMuHupoBaHue




Jurubpunnoe ckpemuBanue. [Ipaktuueckas padota «M3ydeHne pe3yabTaToB

78 TUTHOPHIHOTO 1
CKpEUIMBaHUS Y JPO30(PHITBI»

79 [uTronornueckre OCHOBBI JUTHOPUIHOTO CKpeluBaHus. Pemenue 3aaaq mo 1
TCHETHKE

80 CueruieHHOE HaclleI0BaHHE TIPU3HAKOB 1

81 XpOMOCOMHasI TEOPHsI HACTEACTBEHHOCTH 1

82 I'enerunka mosna 1

83 I'eHoTHI KaK LEI0CTHASA CUCTEMA 1
['eHeTHUYECKUIT KOHTPOJIb PA3BUTHUS PACTCHUI,)KUBOTHBIX M YelioBeka Perienne

84 3aJ1a4 110 T€HETUKE. 1

85 M3MeHYMBOCTh MPU3HAKOB. BUIbI N3MEHUYHNBOCTH

86 MonudukamonHas U3MEHYUBOCTh
Bapuanmonnslii psig u Bapuaimonsas kpusasi.JJabopatopHas pabora
«MccnenoBanue 3akoHOMEpHOCTENH MOAU(PUKAIIMOHHONW U3MEHYHBOCTH.

87 [TocTpoeHne BapallMOHHOTO 1
psina ¥ BapUaLlMOHHON KPUBON»

88 I'enoTunuueckas n3MeHUYnBOCTh. KoOMOMHATHBHAS N3MEHUHUBOCTh 1
MyrtannoHHas U3MEHUHUBOCTb. [IpakTryueckas

89 pabota «MyTtanuu y Apo30¢p sl (Ha TOTOBEIXMHKpPOIIPEIIapaTax )y 1

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoIiecca. DMUTeHETHKA U SITUTCHOMHUKA 1

01 I'enetuka yenoseka. [Ipakruaeckas pabora 1
«CocraBiieHHE U aHAIIA3 POJOCIOBHON»

92 MeTtoabl MENUIIMHCKON T€HETUKHU 1




3HayeHue MGHHHHHCKOﬁ TCHCTUKU B IIPECAOTBPALICHUHN U JICUCHUN I'CHCTUYCCKUX
3a00JI€eBaHUI YEIOBEKA. CAMOCTOSITENIbHASA paboTa

%3 Ne 5 "T'enetuxa"
OcHoBHble TOHATHUSA cenekuuu. JlaboparopHas
94 pabota «3ydyeHne copToB KyJabTYpHBIX PaCTEHUI U IOPOJI IOMAIIHUX
KUBOTHBIX»
Mertoasl cenekunoHHOM padoThl. JlabopaTopHasipabora «M3yueHue mMmeTo10B
95 CeJIeKIINU
pacTeHuin»
96 JlocTuxeHus cenekuuu pacTeHui U xuBOTHbIX.[IpakTiueckas padbora
«IIpuBuBKa pacTeHUI»
97 CoxpaHeHue, U3y4eHHEe U UCIOIb30BaHUET€HETUUECKUX PECYPCOB
buotexHonorus kak Hayka 1 oTpacib npousBozacTsa. [Ipaktuyeckas padora
98 «3ydenune
00BEKTOB OMOTEXHOJIOTUI
99 OcCHOBHBIE HaITPaBJIEHHUsI CAHTETUYECKOHONOIOTH
100 | XpomocomHas U FeHHasi HH)KEHEepUs
101 Menununckue 6norexHonorun Konrposiabaaspadora Ne 2 "['enetuka u
ceseKkus”
PesepBHblit ypok. [ToBTOpeHue, 06001IeHe, CCTeMaTH3alus 3HAaHUH
102 | Hrorosas pabota 3axypc 10 emacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

30




11 KJIACC

KoauuecTBO 4acoB

Ne | Tema ypoka Konrpouabnbie
Bcero [MpakTHyeckune

/
E padoTel padoThI

OpomtonmonHas Teopus Y. JlapBruHa

JBrxyiue cuiibl 3BooLMY BUOB 110 Y. /lapBuny

bopb0a 3a cymiecTBoBaHUE, €CTECTBEHHBINM U UICKYCCTBEHHBIN 0TOOD

CDOpMI/IpOBaHI/Ie CHHTETHYECKOM TCOPHUHU 3BOJIHOIHUH

OTanel 9BOJIIOIIMOHHOTI'O ITPOHECCa: MUKPOIBOJIIONUA U MAKPOI3BOJIIOLUA

OO B~ WIN| -
Y I

HOHy.]'IHI_[I/IH — JJICMCHTAapHasdA CAWHUIA SBOJIOIHNH

3akoH reneruueckoro pasHoBecus J[x. Xapau, B. BaiinGepra. JlaboparopHas

~

paboTa «BbIgBIeHUE U3MEHUUBOCTH Y 0COO€ OJTHOTOBUIA 0.5

OneMeHTapHbIe (PaKTOPbI IBOJIOLUU

9 OddexT ocHoBarens. DPPeKT OYThIIIOUHOTO TOPIbIIIKA

10 Murpanuu. M3omsamuu nonyasuuii: reorpadudeckas, Ouosorndyeckas

11 EctectBeHHbII1 0TOOp — HanpaBSIOUINI PaKTOp SBOIIOIUH

N I T

12 [TonoBoit oTOOp

[pucrnoco0IeHHOCTh OPraHU3MOB KaK pe3yIbTaT MUKPOIBOJIOIHH.
13 JlaboparopHas padota «3ydenne apoMop$ho30B U HIN0ATATITAIIUHN Y 1 0.5
pacTeHHi U KUBOTHBIX)»

[Tpumeps! pucnocoOaeHn y Opranu3MoB: MOp(poIoruueckue,
¢duznonoruueckue, ONOXUMHUECKHUE, TOBeAeHYeckue. JlabopaTopHas

14 pabota «[IpucnocobneHunss OpraHu3MOB U UX OTHOCUTEITbHAS L 05
EIeCO00Pa3HOCTh)»

15 Bun, ero kputepuu u ctpykrypa. Jlaboparopnas pabora «CpaBHEHUEBUIOB 11O 1 05
MOP(OJIOrHYECKOMY KPUTEPHUIO

16 Crpykrypa BUja 1

17 Bunoobpa3oBanue kak pe3ynbTaT MUKPOIBOJIOIUH

18 CBs13b MUKPO3BOJTIONMH U STTHACMHUOJIOTUH




19 Makpossosronus. 11aneonTonornueckne MeToAbl U3y4eHHUs! dBOIIOLNN 1

20 Buoreorpaduueckue MeTOAbI U3YUCHHSI IBOJTIOIIHH

21 OMOPHUOJIOTMUECKUE U CPABHUTEILHO-MOP(HOJIOrHUECKUE METO b 1
U3YUYCHHSI SBOJIIOLIUT

99 MorekynsipHO-TeHeTHUeCKUE, OMOXUMUYECKHUE U MaTeMaTUYECKUe 1
METO/IbI U3Y4EHUS 3BOIOLUN

23 OO0111e 3aKOHOMEPHOCTH DBOJTFOITUN 1

24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU 1

25 HayuHble runore3sl NpouCcX0KASHUS KU3HU Ha 3emiie 1

26 JloHaydHBIE TIPEICTABICHHUS O 3aPOKICHUH KU3HH 1

27 OcHOBHBIE 3Tallbl HEOPIAHUYECKOM IBOJIIOIIUU 1

28 ['unoTe3bl 3apoKACHUS KUZHU 1

29 Ucropus 3emnn u meToibl e€ u3ydenus. Jlaboparopnas padora 1 05
«3y4eHune u onrcaHne HCKOMAeMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY '

30 HauanbHble 3Tanbl OpraHMuecKON IBOIIOLUH

31 OBOIIOLMSA 2YKapHOT
OCHOBHBIE 3TaIlbl HBOJIOIMH pacTUTeNbHOr0 Mupa. [IpakTuueckas

32 paborta «3ydyeHne ocoOeHHOCTEN CTPOEHMS paCTEHUN Pa3HBIXOTAEIOBY 1 0.5

33 OcHOBHBIE dTaIbl HBOJIIOLIMH )KUBOTHOTO MHUpa 1

34 OBomonus ’KUBOTHBIX. [IpakTuueckas padora «M3yueHneocobeHHOCTeH 1 05
CTPOCHUSI TTO3BOHOYHBIX JKHBOTHBIX)

35 Pa3BuTHe x13HM Ha 3emJie 110 ApaM U IeproJam 1

36 MaccoBble BRIMHPaHHs — 9KOJIOTUYECKHE KPU3HUCHI TPOIILIIOrO 1

37 CoBpeMeHHBIH HKOJIOTHYECKUI KPU3UC, €0 0COOCHHOCTH 1

38 CoBpeMeHHas cucTeMa OpraHMYECKOro MPOIIIOro 1

39 OCHOBHBIE CUCTEMAaTUUYECKHE TPYIIBI OPTaHU3MOB 1

40 AHTpOTIONIOTHSI — HayKa O YeJIOBEKe 1

41 Pa3zButne npeacraBiaeHuit 0 IPOUCXOXKICHUN YeIIOBEKa 1




MecTo yenoBeka B cCHCTEMe OpraHnndeckoro Mupa. JlaboparopHast

42 pabota «3ydeHrne ocoOOEHHOCTEH CTPOCHHS CKEJIeTa YeI0BeKa, 0.5
CBSI3aHHBIX C TIPSMOXOKIACHUEM

43 JIBrKylIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHollleHrEe ONOJIOTHYECKUX U COIMATIBHBIX (DaKTOPOB B
aHTPOIIOTEHE3e

45 OCHOBHBIE CTaJIUN AHTPOIIOTCHE3a

46 ITaneorenerrka 1 najacoreHOMHKa

47 DBOIIOIHS COBPEMEHHOTO YEJIOBEKA

48 Yenoseueckue packl. [Ipaktuyeckas padora «M3ydeHne SKOJIOTHIECKUX 1 05
aJIanTanuii YeI0BeKa»

49 MeXIUCIUIUTHHAPHBIE METO/IbI aHTPOTIOIOTUN

50 3apoxkAeHUE U Pa3BUTHE SKOJIOTUU

51 Mertoas! sxonioruu. JlaboparopHas padora «/3ydeHne MeTo10B3KOIOIMUECKUX 1 05
UCCIIEIOBaHUI»

52 3Ha4YeHUe SKOJIOTUYECKUX 3HAHUH [Tl YeJI0BeKa

53 DKkonornyeckue GaxTopsl
Abuotnueckue (axropsl. CBeT Kak sKkojoruueckuil paxrop. JlaboparopHas

54 pabota «BpIsiBIeHHE TPUCTTOCOOICHUH OPraHM3MOB K 1 0.5
BIIMSTHUIO CBETa»
Abuotnueckue daktopsl. TemmepaTypa Kak SKOJIOTHYECKHH (akTop.

55 JlaboparopHast pabota «BBISBICHHE MPUCIIOCOOJICHUH OPraHU3MOB K 1 0.5
BIIMSTHUIO TEMITEPATYPhI»
AbuoTtnueckue Gpaxkropbl. BiakHOCTB Kak 3KoJI0rHYeCcKHi (hakTop.

56 JlaGopatopHas paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI U3pa3HBIX 1 0.5
MecT OOUTaHUS»

57 Cpenpl 00uTaHUs OPTaHU3MOB 1

58 buonornueckue puTMbI 1

59 JKuznennbie GopMbl OPraHu3MOB 1

60 buotnueckue pakropsl 1




3HaueHre OMOTUYECKUX B3aUMOJICHCTBUM JIJIS CYILIECTBOBAaHUSOPIaHU3MOB B

61 1
cpene oouTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKHU TOMYIISIIIUN 1
63 OcHOBHBIE MTOKa3aTeNH MOMYJISIINHI: YACICHHOCTD, IJIOTHOCTh,BO3pACTHAS U 1
110JIOBasi CTPYKTypa
64 OCHOBHBIE [T0Ka3aTeNN MOMYJISILIUU: POKIAEMOCTh, IPUPOCT, TEMIIPOCTA, 1
CMEpPTHOCTh, MUTPAIIU
65 DKosornyeckas CTpyKTypa MOy N
66 JluHamuKa nonyssiuu 1 e€ peryisius
67 Kpussie pocta uncnennoctu nomynsuud. KpuBble BBKUBaHUS
68 Dkonoruyeckas Huia suja. Jlaboparopuas padota «lIpucnocobnenusceMst 1 05
PacTeHMI K paccesIeHUIO»
69 Bun xak cucrema nomynsiuui 1
70 3aKOHOMEPHOCTH TIOBEJCHUS M MUTPALUil )KHBOTHBIX 1
71 Co00111eCcTBO OpraHu3MOB — OUOIIEHO3 1
72 DKocucTeMa Kak OTKpbITas cucTemMa 1
73 KpyroBopoT BemecTB 1 MOTOK YHEPTHU B SKOCHCTEME 1
74 OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI 1
75 OKOJIOTUYECKHE TUPAMHU/IBI 1
76 V3MeHeHUs COOOMECTB — CYKIIECCHH 1
77 IIpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMBI MOPEUH 1
OKEaHOB
78 IIpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI TYHAP, JIECOB, CTEIEH, TyCTHIHb
79 AHTpPOTIOTEHHBIE YKOCUCTEMBI
80 Ypb6oskocucremsl. [Ipaktuueckas pabota «/3ydeHue u onrcanue 1 05
ypOOIKOCUCTEMBI» '
81 3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBUIIOPTaHN3MOB B 1

OKOCHUCTEMAX




MexaHu3mbl BO3IAEHCTBUS 3arpsi3HEHUN Pa3HBIX TUIIOB Ha

82 CyOOpraHM3MEHHOM, OpPraHW3MEHHOM, TONYISIIHUOHHOM U 1
9KOCHCTEMHOM YPOBHSIX
83 buocdepa — obmiennianeTapHas 06o0uka 3emin 1
84 VYuenne B. 1. Bepuazackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBAaHMS OHOCHEPHI 1
86 KpyroBopoThI BemeCTB U OHOTC€OXUMHUYECKHUE ITUKITBI 1
87 3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH 1
88 YceroiunBocTh Onochepsl 1
89 DKOJIOTMYECKUE KPUZUCHI U UX IIPUYUHBI 1
90 BozneiicTBue uenoBeka Ha 6uochepy 1
91 AHTpPONOreHHOE BO3/ICCTBUE HA PACTUTENIBHBIN U )KUBOTHBIA MUP 1
92 Oxpana mpupoab! 1
03 OCHOBHBIE TPUHIIUTIBI YCTOMYHUBOTO PA3BUTHS YEIOBEUCCTBA UITIPUPO,IBI 1
94 PanmonansHOE IPUPOIOIIONIE30BAHUE M COXPAHEHHE OMOJIOTHIECKOTO 1
pa3HooOpasus 3emiu
95 O600menue o reme «MUKPOIBOIIOIUS U €€ PE3YIbTATh» 1
96 O06o6m1eHne o TeMe «MaKpOIBOTIONHS U €€ Pe3yIbTAThD) 1
97 O606menue o Teme «IIponucxoxaeHne u pa3BUTHE )XKU3HU HA 3eMIIe» 1
98 O606mienne o Teme «I[IporcxoXkIeHNE YeIOBEKa — aHTPOITOTECHE3) 1
99 O06006meHue mo Teme «IKOJIOTHS — HayKa O B3aMMOOTHOIIICHUSIX 1
OpPTaHU3MOBY
100 | OOG6oO6menwue mo TeMe «OpraHu3Mbl U cpejia OOUTAHUS
101 | OGoOmieHue Mo TeMe «IKOIOTHS BUAOB U MOMYIISIIIHI
102 | O6o06menue no reme «buochepa — riaodanpHas SKOCHCTEMAY 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* buonorus . 10 kiacc: yriayonéunsiit yposens / [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Tloxa pen. [Taceunuka B.B.,

AxnmonepHoe obmiectBo «M3narenscTBo «IIpocBemenuey, 2020. — 336 c.
* buonorus, 11 kiacc: yrny6néunsiii ypoens / [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /ITox pen. ITaceunuka B.B.,
Axumonepnoe obmectBo «M3narenberBo «lIpocsemenuey, 2021. — 320 c.

METOANUYECKHUE MATEPHUAJIBI J1JI51 YUYUTEJIA
* MULTIMEDIA — nognepxxka kypca «O0111ast 0M0710Tus»;

» Jlabopatopust KIIETKA; Meroanueckue marepuaibl: COOpHUK HOPMAaTUBHBIX JOKyMeHTOB. bronorus /Coct. D./1. Inenpos, A. T,
ApxkanseB. — M.: [Ipoda, 2010

CnucoK JINTEepaTypsl AJs YUUTEJI:

1 BaryeB A.C., I'ynenxoBa M.A., EneneBckuii A.I'. buonorus. bonbiioit cripaBoYHUK 7151 IIKOJIBHUKOB U TTOCTYMAOIIKX B BY3bl. — M.: JIpoda,
2011

2 bonrosa U. B. Coopauk 33124 o OO0IIel OMOIOTHH JIJIS TIOCTYMAIMUX B BY3bl. — M.: «OHUKC 21Bek» «Mup u o6pazoBanuey, 20123 Koznosa
T.A., Kyamenko B.C. Buonorus B Tabnumax 6-11 kiraccer. CripaBounoe nocoodue. — M.: Ilpoda, 2010

JlonoJIHUTeIbHAS JIUTEPATYPA VI YUUTEJIsI:

1 Anacracosa JLII. O6mas 6uonorus. Aunakruueckue marepuansl. — M.: Benrana-I'pag, 2010.- 240c.

2 UsanoBa T. B. CoopHuK 3a1aHu# 110 00111ei Ouonorun: mocodue i yyamuxcs oodieoopasosar. yupexaenuii /T.B. Banosa, I'. C. Kanunoga,
A.H.Msrkosa. — M.: [Ipocsemienue, 2012

3 Koznosa T.A. Konocos C.H. /lunaktuuyeckue KapTouKu-3aaanus 1Mo oomeit 6nonoruu. — M.:M3narensckuii Jom «'enmkepy», 2012 — 96¢.

+ Jlabopatopust TEHETUKA;



+ JIaboparopuss DKOCUCTEMBI;

HNuTtepHer-pecypcenr: CaiiTel B UHTEpHeT:

* WWWw.bio.1september.ru — razera «buonorusy - npuinoxeHue K «1 ceHTIops»;

* WWW.bio.nature.ru — HayuHble HOBOCTH OMOJIOTHH;

* Www.edioS.ru — Dii1oc — HEHTP AUCTAHIIMOHHOTO 00pa30BaHMUS,;

» www.km.ru/education - yueOHbIe MaTepuaisl U ciaoBapu Ha caiite «Kupuut u Medoauit HIUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPChI U
PECYPCbI CETU UHTEPHET A npeca caiitoB 8 UHTEPHETE
Www.bio.1september.ru - razera «buonorus» - npuinoxeHue K «1 ceHTIOps»WWW.Dio.nature.ru - HaygHble HOBOCTH OMOJIOTHU
www.edios.ru - Ditnoc - HeHTp AUCTAHIIMOHHOrO oOpa3oBanuss WWw.km.ru/education - YueOHble MaTepuaibl U cioBapu Ha caiite «Kupumt u
Medoauii» http://school-collection.edu.ru Enunas komtekius undpoBeix obpasoBatenbHbixpecypcos. http://window.edu.ru/ Exnsoe okHO pocTtyma K
00pa3oBaTebHBIM pecypcam
http://www.priroda.ru — ITpuposa: HalMOHATBHBIN MOPTAJL.
http://obi.img.ras.ru — ba3a 3Hauuii Mo OMONIOrHK YenoBeKa. YYSOHUK 110 MOJICKYIIPHOMOMOIOT MY YeIOBEeKa, OMOXHUMHUH, (PU3NOTIOTHH, TCHHOM U
0eJIKOBO# HHKECHEPHH.

http://www.zoomax.ru — 3ooJiorusi: 4ej0BeK U JoMaIiHue xuBoTHbIe. http://www.fipi.ru — ®enepanbHbIil HHCTUTYT IEIATOTMYSCKUX U3MEPCHUU.
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