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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamety "buosnorusa" (manee - Ouosorus) Ha
ypOBHE cpeaHero ooOiiero obpa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeObHoro mpeamera «buonorus» u
OCHOBHBIX TIOJIOKEHHM (peepaabHOi pabouel mporpaMMbl BOCTIUTAHHUSI.

VYuebnsiit npeamer «buonorus» yrinyo6néHHoro ypoBHs uzydenus (10-11
KJIACChl)  SIBNIICTCS ~ OJHUM W3  KOMIIOHEHTOB  MPEAMETHOM  obiactu
«EcrectBeHHO-HayuHble mnpeameTb». CornacHo mnosoxeHusm @OI'oC COO
npoduiIbHbIE yueOHbIE MPEIMETHI, U3yYaeMble Ha YIIIyOJIEHHOM YPOBHE, SIBISFOTCS
criocobom nuddepeHnuanuy 00ydeHs Ha YPOBHE CPeHEro 00Iero oopa3oBaHus
U IPU3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CpPEIHUM
o0mumM, cpeHuM podheCCHOHAIBHBIM U BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 JTUX YUYEOHBIX MPEIMETOB JOJDKEH OBbITh OpPHEHTHUPOBAH Ha
MPUOPUTETHOE peIIeHuEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/a4y, CBSA3aHHBIX C MpoQopueHTaluueld O00yYaroluXcs U CTUMYJIUPOBAHUEM
MHTEpEeCca K KOHKPETHOW 00JIaCTM HAyYHOTO 3HAHUS, CBS3aHHOTO C OHMOJIOTHEH,
MEJIUIIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CTIOPTOM HJIM BOCHHBIM JCJIOM.

[Iporpamma mno yueOHOMy mnpenmetry "buonorua" maér mpeacrtaBiieHHE O
Henu M 3ajadax M3ydeHusi yuyeOHoro mnpenmera «buonorus» Ha yriyOGi€HHOM
YPOBHE, onpeaeiiseT o0s3aTenbHoe (MHBapUaHTHOE) IPEAMETHOE COACPKAHUE, €T
CTPYKTYPUPOBAaHHME TIO pa3feiaM U TeMaM, paclpeiesieHne TI0 Kiaccam,
PEKOMEHIyeT MOCIEAOBATENIbHOCTh HM3YyYEHUsS Y4eOHOro marepualia ¢ Yy4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOTro TMpolecca,
BO3pPacCTHBIX OCOOEHHOCTel oOyuwaromuxcsi. B mporpamme mno Ouonoruu
peanu30oBaH MPUHIMI TMPEEMCTBEHHOCTH C HW3Yy4YeHHEM OMOJOTMHM Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarojapss 4YeMmMy MpOCMaTpUBAETCA
HAMPaBJICHHOCTh HA  TMOCJEAYIONIee pPa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IKOJIOTUYECKOTO MBIIUICHUS, MPEACTaBICHUI O 370pOBOM 00pasze >KW3HHU, Ha
BOCIIUTaHUE OepeKHOro OTHOILIEHUS K OKpy’Karolled mnpupoaHou cpene. B
nporpaMMe Mo OHMOJIOTMM TaKXe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOro MpeaMera
«buonorusi» B peanuzanuu TpedoBanuit PI'OC COO K WIaHHPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOy4YeHHUST U B
(GbOopMHUpPOBAaHWM  OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JI€ATEIbHOCTH
00yyJaromuxcsi MO0 OCBOCHUIO COJIEpXKaHUsSI OHOJOTMYECKOro Oo0pa3oBaHUsI Ha
YPOBHE CPEJHETO 00111ero 00pa30BaHuUs.

VYueOnsblit npenmer «buosorus» Ha YpoBHE CpeAaHero oOiiero oopa3zoBaHUs
3aBepmiaeT OMOJIOTMYEecKOoe o0pa3oBaHWE B IIIKOJE W OPHEHTHPOBAH Ha



paciidpeHre U yriayOsjeHue 3HaHMM O0yd4aromMxcsi O JKMBOM HPUPOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTMH, SMOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETUKH, CEIEKLINN, OMOTEXHOJIOIMH, 3BOJIOLUOHHOIO YUYEHHUS U SKOJIOTUH.

N3yuenne yueOHOro mnpenmera «buonorus» Ha yriayOJeHHOM YpOBHE
OpUEHTHPOBAHO HA MOJArOTOBKY OOYYAIOMIMXCA K MOCIEAYIOIIEMY MOJYYESHHUIO
Oouosjornyeckoro  oOpa3oBaHMs B By3aX W OpraHU3alUsX  CPEIHEro
npodeccruoHanbHOro 0opa3zoBaHusa. OCHOBY €ro ColepkKaHUsl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU  H3YYEHUU  OOyYaAIOIIMMHCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3JeiIoB OMOJIOTMH HAa YPOBHE OCHOBHOI'O
oOmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TONYYarOT pa3BUTHE. Tak,
pacmiMpeHbl U yriayOsjeHbl OHOJOTMYECKHE 3HAaHHUS O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusiXx, OpraHU3ME uYeJOBEKa, OOIUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEEHUS TPUKIIAAHOTO U MIOMCKOBOIO
XapakTepa, KOTOPbIE MOXHO HMCIOJIb30BaTh KaK OPUEHTHUPHI JJISl MOCIEAYIOIIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanusi OMOJIOTMYECKUX 3HAHWM ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOJYYEHHBIMU OOYYAIOUIMMHUCS MPU H3YYECHUU
bu3uKu, XUMHUH, reorpaduy U MaTEMATUKH.

Crpyktypa mporpamMmmbl 1o ydeOHOMY mpeamery "buonorus" oTpaxkaet
CHUCTEMHO-YPOBHEBBI M JBOJIIOIMOHHBIA TMOAXOABl K M3YYEHHIO OHOJOTHUU.
CoriacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHbIE IS )KUBBIX
CHUCTEM PA3HOIr0 YPOBHS OPraHU3allMH, SBOIIOLMN OPraHMYECKOTO MUpa Ha 3eMlie,
COXpaHeHUsi OHMOJIOTMYECKOro pa3HooOpasus miaHeTel. Tak, B 10 kiacce
U3YyYalOTCSd OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OHMOJOTHH, SMOPHOJIOTHUU U
OMOJIOTUM PA3BUTHS, T€HETUKU U CEJIEKUUU, OMOTEXHOJOTMH U CHUHTETUYECKON
OMOJIOTHH, aAKTyaTH3UPYIOTCS 3HAHMS OOYydYaroImMXCcs MO OOTaHWKE, 300JI0THH,
aHaromMuu, (Qusnonoruu uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIIOIMOHHOE
y4eHHue, OCHOBBI SKOJIOTHH U yueHue 0 buocdepe.

VYyeOusiii mnpeamer  «buonorus» mpu3zBaH  00eCNEYUTh  OCBOEHHUE
o0yJaronMMucss OMOJOTMYECKUX TEOPUN U 3aKOHOB, UEH, MIPUHUMIIOB U MPABHII,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPa, 3HAHUH O
CTPOEHUH, MHOTO00pa3sMM M OCOOEHHOCTAX KIIETKH, OpPraHu3Ma, MOIMyJIsLuH,
OMOIIEH03a, SKOCUCTEMbI, O BBIIAIOIINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, PUKIIAJHBIX ACMEKTaX OMOJOrMYeCKUX 3HaHuu. J{is
pPa3BUTHS W TOJJIEPKaHUS HMHTEpeca OOydYaroIuXcsa K OHOJIOTMM Hapsiay Co
3HAYUTETBHBIM 00BEMOM TEOPETHUECKOrO0 MaTepuaa B COIAEPKAHUM MPOrPaMMBbl
o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM WM HMHOW 00siacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YYEHBIX B pEIIEHNE BAKHEUIITUX OMOJIOTHYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lenb uzydenus yyebHnoro npeamera «buonorus» Ha yriyOiEHHOM ypOBHE —
OBJIaJICHHE  OOYyYAIOHNIMMUCS  3HAHUAMH O  CTPYKTYPHO-(QPYHKIHMOHAIbHOU
OpraHM3ali JKUBBIX CHCTEM pa3HOTO paHra W MNpPUOOpETEeHHUE YMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpECA K OMpeaAesEHHON 00sacTu
po(heCCUOHATBPHON JAESITETbHOCTH, CBSI3aHHOM C OMONOTHMEH, WM K BBIOOPY
y4eOHOTO 3aBEeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYeCKOro 00pa3oBaHusl.

JlocTxkeHne 1Uenu u3ydeHus yuyeOHoro nmnpeamera «buosorus» Ha
yriyon€HHOM YpOoBHE 00€CTIeUnBAETCS PEIICHUEM CIIEIYIONUX 3a0a4:

OCBOEHHE O0YYaIOIUMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiIaxX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHPA; O
CTPOCHUH, MHOTI000pa3MM M OCOOCHHOCTSIX OHMOJOTHMUECKHUX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJISILHS, BUJ, OMOreo1eH03, Onocdepa); 0 BhIJAIOIIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHWE OOy4YarouMxcsi ¢ METOAaMHu TMO3HaHUSl >KMBOM MPUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKHX HayK (MOJIEKYJISpHOU U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTMM U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEJIEKIINHM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTMH, TaJCOHTOJIOTHUH,
9KOJOTHH);  METOJaMU  CaMOCTOSITEJIbHOTO  TMPOBEACHHUS  OMOJOTMYECKHX
uccineoBaHuii B Jiabopatopur W B mOpupoje (HaOmroJeHue, HU3MEpEHue,
HKCIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHUE OOYyYAalOIIMMHUCA YMEHUSIMU: CaMOCTOSITEIbBHO  HAXOJUTh,
aHAJIM3UPOBATh W MCIOJIb30BaTh OMOJOTMYECKYIO HH(OPMALMIO; MOJb30BaThCA
OMOJOTUYECKONM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMHM U  COLMAIBHO-3KOHOMMYECKHUMU M  3KOJOTHYECKHUMHU
npo0ieMaMu 4YeJIOBEYECTBa; OLIEHUBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOIICHUIO K OKpY’XKaloulell MNpUpOgHOM cpee, COOCTBEHHOMY 30pPOBBIO U
3I0POBBIO0  OKPY’KaIOIIMUX  JIoAeil; O0OOCHOBBIBaTH M COOMIOJATh  MEPHI
npodUIaKTUKN UHPEKIMOHHBIX 3a00JIeBaHUM, MMpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieueHrs: 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX MNPUPOJHOIO M TEXHOIEHHOIO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHbBIEC HAyYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00y4arOUIMXCsSl MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOiieMaMHu, METOAOJOruen
OMOJIOrMYECKOTo UCCJIEI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTAJIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOrHYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YyYaIOMUXCs [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMHUPOBAHUE SKOJIOTHUUECKOMH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEICHUS B TPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUH;

npuoOpeTeHre  OOydJaroIMMKCS  KOMIIETEHTHOCTH B PAIOHAIHLHOM
IPUPOAOIOIb30BaHUN (COOMIO/IEHNE TpaBUJ TOBEJIECHUS B MPHUPOJIE, OXPaHbl
BUJIOB, SKOCUCTEM, Onoc(ephl), COXpaHEHUH COOCTBEHHOTO 3J10POBbSI M 3/I0POBBS
OKpyXXaromux Jojaed  (cobmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUMH,
obOecrieueHrne OC30MACHOCTH JKU3HEACSITCIIbHOCTH B YPE3BBIYAMHBIX CHTYAIHIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUA U YMEHUH B TTOBCETHEBHOM KU3HU;

CO37laHUE  YCIOBUWA I  OCO3HAHHOTO  BBIOOpa  OOydYarOIIMMUCS
VHIUBUYaJIbHON o0pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
HOCTEAYIOMEMY NPOPECCHOHATBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
WHIMBUy aIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO1iee unMcao 4yacoB, OTBEACHHBIX HA U3y4Y€HHE OMOJIOTHUHU Ha yriyOJeHHOM
ypOBHE cpeaHero obiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).

OT60p opraHu3alMOHHBIX (OPM, METOJIOB U CPEIACTB 00yueHHUs OUOIOTHU
OCYIIECTBISETCSA ¢ YUETOM CHEnu(UKU ero COJASp)KaHWsS W HAMpaBIEHHOCTH Ha
POJOJDKEHNE OHOJOTMYecKOoro oOpa3oBaHMs B OpraHU3alUsX  CpPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s3aTenbHBIM yCIIOBUEM MPU 00yUeHUN OMOJIOTHH Ha YTIyOJIEHHOM YPOBHE
SBJISICTCSI TIPOBEJICHUE JIA0OPATOPHBIX M TPAKTHYECKUX paboT. Takke ydactwe
00y4Jaronmxcsi B BBIMOJHEHUU MPOSKTHBIX M Y4EOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaTHKa KOTOPBIX OMpEICISICTCS YYUTEJIEM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA

10 KITACC

Conepxxanue mpoOrpamMMmsbl, BBIICICHHOE KYpCuU8OM, HE BXOAUT B IPOBEPKY
rocyzapcTBeHHoM uroropoi arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas OHMOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
ouosoruu.  buojmornueckue HaykKd W M3ydyaeMble  HUMHU  POOJIEMBI.
OyHIaMEHTaJIbHbIE, TPHUKIAJHBIE KM TMOUCKOBBIE HAy4YHbBIC HCCIECAOBAaHUS B
OHOJIOTHH.

3HadeHne O6uojoruu B (POPMUPOBAHUHN COBPEMEHHOUW €CTECTBEHHO-HAYYHOMN
kapTtuHbl mupa. Ilpodeccun, cBszanHbie ¢ Ouonoruen. 3HadyeHUE OHOJIOTHM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILLJIEHHOCTH, OXPaHE NPUPOBI.

JdemoHcTpanumn

[Toptpets: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnaackui, U. I1. Ilanos, 1. 1. Meunnkos, H.
N. BaBunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuiel U cxembl: «CBsi3b OUOJOTUM C JAPYTMMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3y4YeHHUE

XKuBble cUCTEMBI Kak mpeaMeT u3ydeHus Ouosnoruu. CBOICTBA JKHUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb M IE€JIOCTHOCTb,
CJI0KHOCTh W YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCIIPOU3BEJECHUE, Pa3IPaKUMOCTh, '3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alud KUBBIX CHUCTEM: MOJICKYJISPHBIMA, KJIETOYHBIN,
TKaHEBbIN, OpraHU3MEHHBIN, MONYJISIIUOHHO-BUIOBOM, HKOCHUCTEMHBII
(OnoreouenoTuueckuit), oOuochepusiii. Ilpoueccbl, mpoucxondiue B KHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KUBOTO. KW3Hb Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaroiye XKuBble CUCTEMbI HA PA3HBIX YPOBHIX OpTraHU3AIUU.

N3yuenune xuBbix cucteMm. Metonbl Ouonornueckoir Hayku. HaOmionmenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. [lonarue o 3aBUCUMON U
HE3aBUCUMOW TiepeMeHHOU. [lnanumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runores3a. [lonsarue BoIOOpKH U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Owuonormueckux maHHbIX. OIEeHKa JOCTOBEPHOCTH IOJTYUYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXXEHUs PE3YJIbTATOB »JKcnepumeHTa. I[lonsaTue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buomornueckue
cucrtembl», «CBOWMCTBAa KUBOW MaTEpUN», «YPOBHU OPraHU3ALMUU KUBOU
npuposib», «CTpoeHHe KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBbI
OpraHoB 4YejoBeueckoro opranuszman, «buoreonenos», «buocdepa», «Meroabl
V3Y4YECHUS )KUBOU MPUPOJIBD).

ObopynoBanue:  jmaboparopHoe  oOopydoBaHHUE i  [POBEACHUS
HaOII0/ICHNM, U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTuueckas padora «lcnonp30BaHUE pA3IUYHBIX METOHOB MpPH
V3YUYECHUHU KUBBIX CUCTEM.

Tema 3. buosiorusi KJIeTKu

Knerka — cTpykTypHO-QyHKIMOHAIbHAs €IMHHUIA JKUBOTO. VcTopus
oTKpbITUA KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHbBIE MOJOXEHUS COBPEMEHHOW KJIETOYHOM
TEOPHUH.

Metoapl  MOJIGKYJISIPHOM W KJIETOYHOHW  OWOJIOTMU:  MHUKPOCKOIMS,
xpoMmarorpadus, meKTpodopes, METoI MEYEHBIX aToMOB, auddepeHInaibHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @uxkcuposanHvlx
K1emoK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHcTpauumn

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

Tabnuubl u cxembl: «CBETOBOM MHKPOCKOM, «DIEKTPOHHBI MHKPOCKOID,
«Hcropus pa3BUTHA METOAO0B MUKPOCKOTITUI.

OO6opymoBaHHe: CBETOBOM MHKPOCKON, MHUKPOTMPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTnueckas padora «l3yueHne MeETONOB KJIETOYHON OWOIOTHHU
(xpomartorpadus, aiekTpodope3, auddepeHranbLHoe HeHTPUGYTUpOBaHUE,
[I1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHAYECKHN COCTAaB KJIETKU. Makpo-, MUKPO- U YIbBTPAMHUKPOIJIEMEHTHI.
Bona m e€ posb Kak pacTBOpPUTENs, pPeareHTa, y4acTUE B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOperyJsanuu. MUHepalibHbIe BEIIECTBA KJIETKH, WX OUOJOTrHYecKas
poib. POJIb KATHOHOB M aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKU. buomormyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mojekysbl. [lepBuunas
CTPYKTypa Oenka, MeNnTHaHas CBA3b. BTopuyHas, TpeTU4Has, 4YEeTBEPTUUYHAs
cTtpyktypel. Jlenaryparus. CpoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonorunyeckue Gpynkuun 0enkoB. [Ipuonsi.



YrneBoasl. MoHOCaxapuabl, IUCaXapuibl, OJIMTOCaXapuabl U MOJIHCAXAPUIBI.
OOt  1aH CcTpoeHuss U (PU3UKO-XUMHUYECKHE CBOMCTBAa  YTJIEBOJIOB.
buonornueckue GpyHKIIMU YyriaeBoI0B.

Jlunuael. M'mapodunbHO-THApOPOOHBIE CBOMCTBa. Kitaccudukaiys TUIUI0B.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, CTEpoHabl. buonormdeckue ¢QyHKIAN
aunuaoB. OO1me CBONCTBAa OMOJIOTUYECKUX MeMOpaH — TeKy4eCTh, CIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TTOJTYTIPOHUIIAEMOCTb.

Hyknennoseie kucnorsl. JJHK um PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxkneortunpl. [Tpunnun kommementapuoctu. [IpaBuno UYapradda. Crtpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxaenue u ouonorndeckue Gpynkuuu JIHK.
Bunel PHK. ®yukuuu PHK B kieTke.

Crpoenne monekyiasl AT®. Makpospruueckue cBszu B Mojekyie ATO.
buonornyeckue ¢pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIUU B
Kietke. [pyeue wykaneozuompugocpamer (HT®P). CexBenupopanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykTypHasi OUOJIOTHS: OMOXUMUYECKHE U OMO(PU3NUECKHUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuOMOJekyl. MoodenuposaHue
CmMpYKmypol U QYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
OpeanuyecKull CuHme3s OUOMONLEKYN U UX HENPUPOOHBIX AHAN0208.

JdemoHcTpauumn

[Toptpetsr: JI. [Tonunr, JIx. Yorcon, @. Kpuk, M. Yuikunc, P. @pankiuH,
®. Conrep, C. [Ipy3unep.

Juarpammbr:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 2JIEMEHTOB B )KUBOUW MPUPOIE.

Tabmuupbr u cxembl: «llepuognyeckas TadaUIAa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOJIbI», «BelllecTBa B cocTaBe OopraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenka», «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOCHHUE MOJIEKYIT
yriieBooB», «CTpoeHne MOJIeKyn JHOUAoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Monexybl ATOy.

O6opynoBanue: XuMHUUYECKas ocya 1 000pyA0BaHHE.

JlabopaTopHnasi padora «O0HapykeHHE OEJIKOB C MOMOIIbIO KaU€CTBEHHBIX
peaKiui».

JlaGoparopnass  paGora  «lccnemoBaHue — HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Turnbl KJIETOK: AyKapuOTHUYECKast u MPOKapUOTUYECKASI.
CtpykTypHO-(YHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrpoeHune npokapruoTHIecKol KiteTku. Kiterounas creHka OakTepuii u apxeit.
OcoOEHHOCTH CTPOEHUSI TeTepOTPOPHOW U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MeCTO U poJib MPOKApUOT B OMOILIEHO3aX.

Crpoenue u (GyHKIHOHUPOBAHUE AYKapUOTUYECKOU KJIETKH.
[Inazmatuueckass MemOpana (tiazmaniemma).  CTpykTypa — IJ1a3MaTUYECKOM
MeMOpanbl. TpaHCIOpT BeHIECTB uepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCUBHbBIN
(nuddysus, obneruéHnas aud@ysus), aKTUBHBIM (NIEPBUYHBIA W BTOPHYHBIN
AKTUBHBIN TPaAHCTOPT). [TonynpoHuiiaeMocthb MeMOpaHsbl. Pabota
HATPHUI-KaJIMEeBOr0 Hacoca. OHAOLMUTO3: NUHOIMUTO3, (AaromuTo3. DK30LHUTO3.
Knerounas crenka. CTpykTypa U GyHKIIMH KIETOYHOM CTEHKH pacTeHUM, TpUOOB.

Huronnasma. Lluto3one. [{utockener. [IBmxenne nuromiazmbl. OpraHou bl
kietkn. OnHoMeMOpaHHBIE OPraHOWIBl KIETKH: HHAOIJIA3MAaTHYeCKash CeTh
(OIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHHE M (yHKIMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPTraHOWIOB KiIeTKH. CTpoeHHEe TpaHyIspHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6eaxos 6 IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHymsipHBIA)  SHIOTUIaA3MATHYCCKUN
perukynyM. CekperopHas ¢yHKIMs arnmapara ['onbmku. Moougurkayus denxos 6
annapame ['onvoxcu. Copmuposxka 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KiieTKe. Bakyonu pactutenbHbIx KieTok. Kietounsrit cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOWABI  KJIETKW:  MUTOXOHAPWUM,  ILJIACTUJIBIL.
Ipoucxoacoenue mumoxonopuii u nracmud. Cumouocenes (K.C. Mepeocrkosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMHM MUTOXOHIpUN M Iwiactui. llepBuunsle,
BTOPUYHBIE W  CJOXHBIE  TUIACTUAB  (DOTOCUHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIIacThl, XPOMOIUIACTBI, JIEMKOIIACTHI BHICIIMX PACTECHUM.

HememOpanubie opranousl kietku CtpoeHue W GyHKIUM HeMeMOpaHHBIX
OpraHoOU/I0B KJIETKH. Pubocompl. IIpomesxcymounvie Gunamenmeol.
MuxkpodunameHTsl. Axmunosvie Muxpoguiamenmol. MBIIIEUHBIE  KIIETKH.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpyOouku. KineTouHbrit
neHtp. CTpoeHuMe U JABWKEHHE KIYTHKOB U pecHUYEK. MHUKpOTpyOOUKH
nuTomiasmel. LleHTpuons. benxu, accoyuuposanmvie ¢ MuKkpoguiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

SAnpo. O6onouka sipa, XpOMATHH, KapHOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
¢ynkuuu. SnepHslii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacoyIOKEHUE
XpOMOCOM B HWHTeppa3HOM snpe. Iyxpomamur u cemepoxpomamur. benaxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHoOU 00010uKku 6 mumosze. Aoepnulil
Mpaucnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdemoHncTpanuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.



Tabmuubr u cxembl: «CTpoeHHE SYKApUOTHYECKOW KIeTKm», «CTpoeHue
JKUBOTHOM  KIETKW», «CTpoeHHe  pacTUTENbHOW  KIEeTKW», «CTpoeHue
MUTOXOHAPUMNY, «S1po», «CTpoeHne MPOKaApUOTUUECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOINpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnass padora «M3ydyeHue CTpOEHHsS KIETOK  Pa3IMYHbIX
OpTraHU3MOB).

IIpakTuyeckasi padora «l3yyeHrne CBOMCTB KIETOYHON MEMOpaHbD.

JlaGoparopnass padora «lccienoBanue miazMolin3a MU JICIUIA3MOJIN3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTuyeckass paGora  «l3ydyeHue  JBMKEHHUS  UUTOIUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelIecTB M NPeBpallleHUue JHEPIUH B KJIETKe

AccUMWITALINAS ¥ TUCCUMIUISIINS — JIB€ CTOPOHBI MeTabom3ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIM W reTepoTpodHBIM. YyacThe KHUCIOpojJa B OOMEHHBIX
npoieccax. OJHepreTuueckoe obecrneueHue KieTku: npeBpanieHue ATD B
oOMeHHbIX Tporeccax. DepMEeHTATUBHBIM XapakTep peakluuidl KIETOYHOTO
Metabonuzma. DepMeHThl, HUX CTPOCHHUE, CBONCTBA MU MEXaHU3M JICUCTBUSI.
Kodepmentsl. Otnnuus (pepMEHTOB OT HEOPraHMYECKUX KaTaIu3aTOpPOB.
benku-akTuBaTOPHI u OCJIKU-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTHU
(bepMEeHTATUBHBIX PEAKIIM OT Pa3IMYHBIX (PAKTOPOB.

[lepBuuHbBIi CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOTOCUHTES.
AHokcuzenHblll U OKcuceHHbld omocunmes y baxkmeputi. Ceemocobuparowjue
nUSMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILUIACTOB B MPOLECCE
dboTocunTe3a. CBeroBas u TeMHOBas (a3pl. Pomoovixanue, Cs., Cy. u CAM-munol
¢domocunmesa. 1IpoayKTUBHOCTh (oTOCHHTE3a. BiusiHue pa3nudHbix (akTOpoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTE3. Pa3noo6pasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, KeNe300aKTepuu, CEepoOAKTEPUH, BOJOPOIHBIE
OaxkTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buabsl Opoxenus. IIpoaykTel OpokeHHs M HX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENHN OOJIE3HEH.

AspoOHBIe OpraHU3MBI. Otanbl AHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN dTan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buosiornueckoe OKUCIEHNE, WA KIETOYHOE JbIXaHUe. POip MUTOXOHIpUI B
nporueccax onojgorunyeckoro okucnenus. Luknnueckue peakiuu. OKUCIUTENBHOE
dochopunupoBanue. Iuepeus memodOpannozo epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. llpemmyInecTBa a’poOHOTO IyTH
oOMeHa BelecTB nepes aHadpoOHbIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

JdemoHcTpanuu

[Toptpetsl: JIx. ITpuctiu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y, « DHEPreTHUECKUil oOMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3).

OO6opynoBaHKe: CBETOBOM MHMKPOCKOI, OOOpYAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UM KaTajaasbl)y».

JlabopaTtopnas pabGora «M3ydeHue (HEepMEHTATUBHOTO PACIICTIIICHUS
MEPOKCHJIa BOJIOPOJIa B PACTUTENILHBIX U dKUBOTHBIX KJIETKaX).

JlabopaTtopnass pa6ora «CpaBHeHuE mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE IIPOIICCCOB OPOKCHUS U JBIXaHH.

Tema 7. HacaeacrBenHass muHpopManus U peajausanus eé B KJIeTKe

Peakunun matpuunoro cuHTe3a. [IpMHIMI KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTPUYHOTO CUHTe3a. Peanuzanus HacneAacTBeHHON uHGopmManuu. ['eHeTnyeckuit
KOJZ, ero cBoucrBa. TpaHckpunuusa — wmarpuunbli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
VYcenoBust Ouocunteza Oenka. KoaupoBanue aMuHOKUCIOT. Posib pubocom B
OouocunTtese Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzauus reHoma y
MPOKAPUOT U IYKApHOT. Perysiius akTUBHOCTHM T€HOB Yy NpokapuoT. ['umore3a
onepoHa (®. XKaxo0, XK. Mano). Monrexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsius 0OMEHHbBIX
nporeccoB B kieTke. KiieTounslii romeocTas.

Bupycsl — HekneTounble (hOpMBI )KU3HU U O0IUTraTHBIE Mapa3uThl. CTpOeHHE
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axkmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmMezpasad.

BupycHbie 3a0oneBaHusi 4ejoOBEeKa, JKUBOTHBIX, pactenuid. CIIN/I,
COVID-19, connanbHbie 1 METUITMHCKHUE TPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz oonvuux maccusos («bigdatar)
CMPYKmMypHuIX Ouoio2udeckux 0anuvix. Hanomexnonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemoie pynxyuu 6eakos. Cnocodowl 00cmasKu 1eKapcma.

JdemoncTpanuun



[Toptpetsr: H. K. Kousbiios, /1. 1. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunTe3 Oenkay, «I'eHeTu4eckuii Koy, «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co31aHre MOJIEIIA BUPYCA.

Tema 8. 7Ku3HeHHbIN HUKJ KICTKHU

Knerounsléi 1uki, ero mnepuoasl u perynanus. Wutepdaza u MuUTO3.
Oco0eHHOCTH MPOIECCOB, MPOTEKAOMMX B MHTepdaze. IloaroroBka KIeTKH K
nenenuto.  IlpecuHTeTMdyecknii  (MMOCTMUTOTUYECKUM),  CHHTETHYSCKHH WU
MOCTCUHTETUUECKUHN (TPEMUTOTUYECKUI) TIEPHOIbl MUHTEP(DA3bI.

Marpuunbii cunre3 JAHK — permukanms. [Ipunnuner perummkanuun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJIJIEIBbHOCTD.
Mexanusm perukanuu JITHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTull. JIUIIOWAHBIA W
rariouaHBIA  HabOpel  XpomocoM. ['oMomorumunable XpoMocombl. [lomoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOJAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MUTO3a.

Perynsuus muroTtmyeckoro uukia kietku. [Iporpammupyemasi KieTO4Has
ruoesp — arnomnTos.

Knerounoe smpo, XxpoMocombl, (PyHKIIMOHANIbHAs TE€HOMUKA. Mexanusmul
npoaugpepayuu, oughpepenyuposku, cmapenus u eubdenu kiemok. «lugposas
K1emKay — OuouHgpopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKU.

JdemoHcTpanuu

Tabmumel 1 cxeMbl: <«OKW3HEHHBIH ITMKII KIETKW», «MmuT03», «CTpoeHue
xpomocomy, «Pemmkamus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MUTO3 B KIETKax
KOPEUIKA JTYKa.

JlaGoparopHuas padora «3yuenue  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JladbopaTopHnas paGora «Ha0ntoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax)y.

Tema 9. CTpoenne 1 pyHKIUH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOCHHMSI WM JKU3HEACITEIBHOCTH  OJHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbIC TpPUOBI, OJHOKJICTOUYHBIC
BOJIOPOCTH, Apyrue nNpoTUcThl. KolloHWANbHbIE OPTraHU3MBI.



B3auMocBs3p 4acTel MHOIOKJIETOYHOrO OpraHu3ma. TkKaHu, OprasHbl M
cucteMbl opranoB. OpranusM Kak eInHoe neinoe. ['omeocras.

Txkanu pacrenuii. TuIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTeiIbHAs,
MOKPOBHAs, MPOBOJAIIAsA, OCHOBHAas, MexaHudeckasd. OCOOEHHOCTH CTpOEHUS,
(GYHKIMI 1 pacmoioKeHUs TKaHEel B OpraHax pacTeHU.

TKaHU KUBOTHBIX U YEJOBEKA. THIIBI KMBOTHBIX TKAHEHU: IMUTEIMAIIbHAS,
COCMHUTENbHAS, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpoeHus, (QYHKUUNA U
pPAacHoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHble WM TI'e€HEpaTHBHBIE OpraHbl pacTeHui. Opransl U
CHUCTEMBI OPTaHOB XUBOTHBIX U YeoBeKa. PyHKIUHU OPraHOB U CUCTEM OPTaHOB.

Omnopa tena opranusmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapykHbli M BHYTpeHHHI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, PECHHYHOE. [[BM)KEHHE MHOTOKJIETOUHBIX PACTCHUM:
TPONIU3MBI M HACTUH. JIBM)KEHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIJIEKHACIOrO Ta3a H
MUHEPAIBHBIX BEIIECTB pacTeHUsAMHU. lIuTtaHue XUBOTHBIX. BHyTpHUIIOI0CTHOE U
BHYTPHKJIETOYHOE mnuuieBapeHue. [IutaHne mO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MULIEBAPUTENILHOTO TpakTa. [lumesapurenpHble kene3bl. llumeBapurenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuil. Jlpixanue >kuBoTHBIX. Juddysus
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. JpIxarenbHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J{prxanue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE YCJIIOKHEHUE CTPOEHUSI JIETKMX ITO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NOTUL U
MieKkonuTaromux. Perymsus apixanus. J{pixatenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ Oprassbl.
KpoBeHocHass cucTteMa NO3BOHOYHBIX JKMBOTHBIX U 4YenoBeka. Cepare,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KkpoBooOpamieHusi. DBOJIIOIMOHHBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua u €€ peryJsisiuus.

Beigenenue y opranu3MoB. Beinenenue y pacrteHuil. Beimenenue y
KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Oprasbl BblaelieHus. @uiubTpanus,
CeKpelusl U 00paTHOE BCACHIBAHME KaK MEXaHH3Mbl PAa0OTHl OPTaHOB BBHIJCICHUS.
CBs13b MOJIOCTH Te€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Boienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue U (QyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHKE MOYH Y YeJIOBEKA.

3ammTa y OpPraHu3MoOB. 3allMTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCTHl MNPOCTEHIIMX. 3almUTa Yy MHOTOKIETOYHBIX pACTEHUMH.
Kyrtukyna. CpeacrBa nacCUBHON M XUMHYECKOM 3aIIUThl. DUTOHLIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOJHBIE.
3ammTa opranu3zMa ot Oone3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpPAJIbHBIE HMMMYHHUTET. BpoXIEHHBIM M TPUOOPETEHHBIN creruduaecKuii
UMMYHUTET. Teopus KIOHaJIbHO-celeKTuBHOro ummyHnurera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BociaiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocte u  perynsuMs |y  OpranusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxumMocTte u  perynsuus y
pactenuii. PocToBbIe BelecTBa U UX 3HAYCHHUE.

HepBHas cucrema u pednekropHas peryiduus y XUBOTHbIX. HepBHas
cucTeMa u €€ OTJeNbl. DBOJIOLHOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOUM CHCTEMBI
y JKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pedrexc u
peduiekTopHast 1yra. be3ycinoBHbIe U yCIOBHBIE PE(IICKCHI.

I'ymopanbHas peryiasiuus ¥ 3HAOKPUHHAs CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKeme3pl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMocBsa3p HEpBHOW U SHIOKPUHHOM cucTteM. [ unortanamo-runodusapHas
cUCTEMA.

JdemoHcTpanuu

IToprper: U. 11. I1aBnos.

Tabmunbsl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTIOKIETOYHBIE
Bojopocnm», «bakrepumn», «lIpocreiimue», «Oprasbl LBETKOBBIX PACTCHHI,
«CucreMbl  OpPraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembly, «CTpoeHue ctediisy,
«CTpoeHHE NUCTOBOW IUTACTHHKW», «TKaHM >KUBOTHBIX», «CKEJEeT 4YeloBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBnas CHUCTEMAY, «Koxay, «MpllieuyHas ~ CUCTEMay,
«BplenutenbHas cUCTEMay, «IHIAOKpUHHAsA cuUcTeMa», «CTpOEHHE MBIIIIbDY,
«Ammynurer»,  «Kumeunonosoctusie», «CxemMa  TNUATaHUA  PACTECHHIN,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIIPbI»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee cTpoeHue O0JeBoro 4epns», «HepBHas
cuctema poio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMbikaromuxcs»,  «HepBuas  cuctema  nrTumy, «HepBHas — cuctema
MIIEKOTTUTaoOmuXx», «HepBHas cuctema uenoBeka», «Pediexcey.



O6opyoBaHHe: CBETOBOW MHUKPOCKOI, MHKpPOIpPENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, paKOBHUHBI MOJIIIOCKOB, KOJUIEKUIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUM, repbdapuu
pacTeHHMil pa3HbBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeEJIOBEKa,
o0opy0BaHuE JJI IEMOHCTPALIMK MIOYBEHHOTO U BO3/IyIIIHOTO MUTAHUS PACTEHUH,
paclerieHus KpaxMaja U OeJIKOB 101 1eMCTBUEM (PEPMEHTOB, OOOPYAOBAHUE /IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUMN, MOJIEIN T'OJIOBHOIO MO3ra Pa3jin4HbIX >KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW pacTeHUI.

JlabopaTopHasi padora «3yueHne TkaHEH JKUBOTHBIX.

JlabopaTopHnasi padora «3yueHrne opraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazMmHOXkeHUe U pa3BUTHE OPraHM3MOB

®opmbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojsioBoe. Buasl  Oecronoro  pa3MHOXKEHHUSA:  MOYKOBAaHUE,  CIOPYJISIUS,
¢dparmeHTaysl, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkeHue. IlonoBeie KieTKM, Wiau rametrsl. Meio3. Craaumn
meno3a. [loBegenne xpomocoM B menose. Kpoccnarosep. brosmorndecknii cMbICI
Melo3a W TOJOBOro Imporecca. Meio3 UM ero Mecro B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzaponpiieBoe passurue. ['amerorenes y suBOoTHbIX. [10s10BBIE KEe3bl.
OO6paszoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBOpeHre W SMOpPUOHAIBLHOE pa3BUTHE KUBOTHBIX. CHocoObI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). IMOPHOJIOTHs — HayKa
0 Pa3BUTHH OpraHu3MOB. Mopghozenes — oOna uz 2nauvix npobiem IMOPUOIOCUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenume. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munsi
onacmyn. OCOOEHHOCTH APOOJICHUST MIIEKOMHUTAIONIUX. 3apOJBIIIEBhIE JIUCTKU
(racTpyssitius). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIONIEIOCS 3apojbliia (dMOpUOHAIbHAS WMHAYKIUSA).
3aknajka IUTAaHa CTPOEHMS JKMBOTHOIO Kak pPeE3yslbTaT HEpPapXUUECKHUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha 3>MOpPHUOHANBHOE pPAa3BUTHE PA3IUYHBIX
(aKkTOpOB OKPY’KAOILIEH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHanbHbIM nepuon. [lpsmoe u
HempsMoe pasBuThe. PaszButne ¢ meramoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAUY€HHE NPSIMOTO U HEMPSMOTo



pa3BUTHS, UX PacnpoCTpaHEHUE B Ipupoiae. Tumbl pocTa XKUBOTHBIX. DaKTOPHI
pEryJsiiuy pocTa >KMBOTHBIX U YyesioBeka. CTauu MocTIMOPUOHATBHOTO PA3BUTHS
y )KMBOTHBIX U yesnoBeka. [lepnoipl oHTOreHesa yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTHYECKHE MTPOLIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodut m cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuil. OOpa3oBaHue crop B IMpolecce Menosa.
l'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE M PA3BUTHE  PACTUTENBHBIX
opraHu3MoB. /[BoiiHOe OIIOOTBOpPEHHUE Y IBETKOBLIX pacTteHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISILIMU OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupr u cxembl: «BereratuBHoe pasmHoxeHue», «Tumbl Oecrnonoro
pa3MHOXeEHUs», «Pa3MHOXEHHE XJIaMUIOMOHaAbD», «Pa3MHOXEHHE HBIJICHBD»,
«Pa3MHOXeHUEe TUAPBD, «Meno3y, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
AMLEKIETKH U crepMaro3onga», «OCHOBHbBIE cTaauu OHTOreHe3a», «llpsmoe u
HEnpsiMoe pas3Butue», «Pa3zBurhe wmalickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHHI,
«CtpoeHue ceMsH OJHOJOJNbHBIX U JIBYJIOJIBHBIX pAcTE€HUN», « KU3HEHHBIN ITUKII
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <«KU3HEHHBIM  IUKI
MManoOPOTHUKA», « KU3HEHHBIN [IUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIEPMATO30MI0B, MOJIENb «LIMKI pa3BUTHSA JATYILKI.

JlaGoparopHasi padora «l3ydeHue CTpOCHHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnueckas padora «BbIABIEHHE MPU3HAKOB CXOJCTBA 3aPOBIIICH
NIO3BOHOYHBIX KHUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHe OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eHeTMka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYMBOCTH
OPraHU3MOB

Ucropust craHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr T
Menpnens, I'. ne ®pusa, T. Moprana. Poinb oTed4eCTBEHHBIX YUYEHBIX B Pa3BUTHH
renetuku. Padoter H. K. KonbnoBa, H. Y. Basunosa, A. H. benoszepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIE TeHbI, aJbTEPHATHUBHBIE IMPU3HAKU, JOMUHAHTHBIA M PELECCHUBHBIN
IpU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs IUHUS, TUOPUIBI, TEHOTHUII, (DEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ TEHETUKH: THOPUIAOJOTUYECKHM,  IUTOJIOTHYECKUH,
MOJIEKYJIAPHO-TEHETUYECKU M.

JdemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®@puz, T. Mopran, H. K. Komnsios, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®uwmmnuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIIUBaAHUSD.

Jlabopatopnas paGora «/lpozoduna Kak OOBEKT T€HETHUYECKHX

VCCIIEOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. llepBblii 3akoH MeHaens — 3aKOH

eMHO00pa3usi THOPUIOB TepBOTO MoKojaeHus. [IpaBuno nomuanpoBanus. Bropoit
3aKOH MeHaensa — 3aKOH paclICIUICHUs MPU3HAKOB. LluTonornueckue OCHOBBI
MOHOTHOPHIHOTO CKpelnuBaHus. [ umores3a 4ucTOTH raMer.

AHanu3upyolee cKpemmBanue. [I[poMexxyToOuHbI XapakTep HACJIeI0BaHUS.
Pacmierienne nmprusHakoB Mpy HEMTOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{uToNormueckue  OCHOBBI  JAUTHOPHIHOTO
CKpELIUBAHUA.

CuemienHoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CuemieHHoe
HACJIEIOBAaHUE T'C€HOB, HAPYILICHUE CLEIUICHUS MEXAYy TIeHaMHU. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'enetuka nosia. XpoMOCOMHBIN MEXaHU3M OIpEIEIEHU oja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TeTeporaMeTHbid IMoJ. ['eHeTuueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nmpus3HakoB, CLETJIEHHBIX C MTOJIOM.

I'enotun kak nenoctHas cucrema. [lnenorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN ajuiennu3M. B3anMoAeNCTBUE HEAJUIEIbHBIX TI'E€HOB.
KomnnementapHocts. Onuctas. [lonumepus.

I'eHeTuecKuil KOHTPOJIb PA3BUTUS DPACTEHUMN, XMBOTHBIX M YEJIOBEKA, a
TaKkKe (PU3MOJIIOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIUM.
['eneTnueckue MexaHU3Mbl CUMOMOT€HE3a, MEXAHU3MbI B3aUMOJICUCTBUS «XO35UH
— Mapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTHdeckue acheKTbl KOHTPOJIS U
M3MEHEHHUSI HACJIeICTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

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

Tabnuubr u cxemsl: «IlepBbiii 1 BTOpoi#t 3akoHbl Menens», «Tperuii 3aKkoH
Mengaens», «AHaIU3UpYyollee CKpenuBaHue», «HemomHoe ITOMHUHUpPOBAHUEY,
«CrerieHHOE HACJIeIOBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeThka moay,



«Kapnotunn  uvemoBeka», «Kapuotun npozodunbl», «Kapuotum nOTHIED,
«MHOXeCTBEHHBIN aJlJICIN3M», «B3aumMoiencTBe reHOBY.

OGopymoBanme: MOACIb JJIS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
TUOPHUJIOB TIEPBOIO TIOKOJEHUS MW pacHISIJICHUS IPU3HAKOB, MOJEIb IS
JEMOHCTpAllM¥ 3aKOHA HE3aBUCHMOIO HACJIENOBAHUS NPU3HAKOB, MOJEIb JJIsS
JIEMOHCTpAIlUM CIEIJICHHOTO HACJEI0OBaHUs MPU3HAKOB, CBETOBOM MMKPOCKOII,
MuUKponpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «M3yueHwe pe3ynbTaTOB MOHOTHOPHIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTnueckas  padora  «l3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTHMA.
HN3meHunBOCTh Mpu3HAKOB. KayecTBEHHBIE W KOJMYECTBEHHBIE MPU3HAKU. Bubl
W3MCHUYMBOCTH: HEHACJICACTBECHHAS M HACJICICTBEHHAs.

MoaudukanumoHHas HW3MEHYUBOCTH. Pomb cpenbl B (popMupoBaHHH
MoAU(UKAIIMOHHONW M3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuannoHHBIN
psin u BapuaunoHHas kpuBas (B. Horanmucen). CoiicTBa Moau(pUKannOHHON
U3MEHYHBOCTH.

I'enoTunuueckas n3MEeHYUBOCTh. CBOMCTBA T'€HOTUITMUECKON M3MEHUUBOCTH.
Bupl reHOTHITHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTalldOHHAS.

KomOunaTuBHass u3MeHYMBOCTH. Mei0o3 W TOJIOBOM Mpolecc — OCHOBa
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TEHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTanroHHass W3MEHYMBOCTb. BuHIbl MyTallMii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTaluHW. SnepHble U
nuTorsa3MaTuyeckue Myrtanuu. CoMaTUYecKUe U MOoJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIUMSAHUE Ha OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpOIecca. 3aKOH TOMOJOTHYECKUX pAJIOB B
HacneacTBeHHoW m3meHunBoctu (H.M. BaBuiioB). BHesiiepHas M3MEHUHMBOCTH U
HACJICJICTBEHHOCTb.

Onueenemuxka U INUSEHOMUKA, PONb  dNUCEHEMUYECKUX (Hakmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (EHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmumer w  cxeMbl: «Buasl  um3MmeHuMBOCTHY», «MoauduKarmoHHas
U3MEHUYHUBOCTEY, «KomMmOnHaTnBHAS U3MEHUYHUBOCTEY, «Merio3y,
«OmnogoTBOpeHne», «I 'eHeTnueckre 3a001eBaHus yesloBeKay, « Buabl MmyTammiig.



OO6opynoBanue: XUBbIE W TepOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadpum) >KkMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHNBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKALMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psna U
BAPUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Mytanuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesoBeka

Kapuotun uyenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHUS T€HOMA
yenoBeka. Meroapl  M3ydeHUsT T€HETHMKHM  YEeJIOBEKAa: TIEeHEaJOTMYEeCKUH,
ONMM3HEIOBEIH, LIUTOTCHECTUYECKHUM, MONMYJIIUMOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE OIIPENEIICHUE TE€HOTHUIIA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a001eBaHus YelioBeKa. | eHHbIE 1 XpOMOCOMHBIE
Oone3Hu dYenoBeka. boyie3HW ¢ HACJIEACTBEHHOW MPEeapacioioKeHHOCTHIO.
3HayeHuEe MEAUIMHCKON T'€HETUKHU B MPEJAOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-reHeTuYeckoe KOHCYJbThupoBaHue. CTBOJIOBBIE
KJIeTKu. [IoHsTHE «TEHETHYECKOTO Tpy3a». ITUUECKUE acCHEeKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (HakTOpbl TMOBBIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3ruecKoMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpY Karomieil cpespl. ['eneTnueckas
MPEIPACIIONOKEHHOCTD YETOBEKA K MATOJIOTUSIM.

JdemoHcTpanuu

Tabnuiel 1 cxembl: «KapuoTtun uenoBekay, «MeToJbl U3yueHUs] TeHETUKU
yenoBekay, «I'eHeTnueckue 3a00JeBaHUs YETIOBEKay.

IIpakTyeckas padora «CoCTaBICHHE U aHAIU3 POJOCIOBHONY.

Tema 15. CesleKniusi OpraHu3MoB

JlomecTukanus W CEJIEKUUsA. 3apOKICHUE CEIEKIMH UM JOMECTHUKALMU.
VYuenue H. WM. BaBumoBa o IlenTpax mnOpoucxXoxkAeHUS U MHOTO00pa3us
KyJbTYPHBIX pacTeHuil. Poip celekuuyu B CO3IaHUM COPTOB PACTEHUU M TMOPOJ
*KuUBOTHBIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HaclieACTBeHHONM wu3MeHunBocth H. WM. BasunoBa, ero 3HaueHue A
CEJIEKIUIMOHHOM padoThI.

Meroabl ceneKIMoHHONW paboThl. M cKyccTBeHHBIM OTOOp: MAacCOBBIM U
VHIMBU1y AJIbHBIM. Ortankl ~ KOMOMHAIMOHHOW  cejekuuu.  Mcnbeitanue
IPOU3BOAMTENEH MO TOTOMCTBY. OTOOp 1O TEHOTHIYy C IOMOIIBIO OICHKU
(deHoTHna MOTOMCTBA U OTOOP MO TE€HOTHUITy ¢ moMoulbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJCKIMOHHOM  paloThlI.
PanuanmoHHbIil 1 XUMHYECKUNA MyTareHe3 Kak UCTOYHUK MYTallui y KyJbTYPHBIX



dbopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS M METOJOB
pekomOuHanTHBIX JIHK 17151 mosyueHust iCXOTHOTO MaTepuaia JIjisi CeeKIUU.

[Tonyuenue MOJTUIIIIOUIOB. BuyTtpusugoBas rudopuaAn3aIus.
bnu3kopoACcTBEHHOE — CKpellMBaHue, wWid  UHOpuAWHr.  HeponcrBenHoe
CKpelllUBaHue, WM ayTOpuauHr. ['erepo3nc u ero npuuuHbl. Mcnoiap3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanus. [Ipeomonenue Oecruionus
MEXBUOBBIX THOPUIOB. JlOCTHKEHUS CENEKUMN PACTEHUH U )KUBOTHBIX. «3enéHas
DeBoONIOYUAY.

CoxpaHeHue U U3yYEHUE T'CHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAMYEN A CO3JaHUS  HOBBIX COPTOB W THUOPUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. JH3yuenue, coxpaneHue u  ynpaeieHue
2eHEMUYECKUMU PeCcypcamul CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8blX NOpoo, JTUHUL U KPOCCO8, 8
moM yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aAHUl,
nepeoosuvix uoeti U nepcneKmueHbX MexHoI02UlL.

JdemoHncTpanuun

[Toptpersi: H. U. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxemsbl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW NU3MEHYHUBOCTHY,
«Metonasl cenexkuumny, «OTnanénnas rudpuauzanus», «MyTtareHesy.

JlabopaTopHast pabdora «/3yyeHue cOpTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «3ydyeHrne METOAOB CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBrUBKa pacTeHHID.

Ikckypeusi «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJICKIIUM PACTCHUU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN yYacTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO LICHTPA)».

Tema 16. buoTexHoJI0THA U CHHTETHYECKAs OMOJIOTHS

OOBeKThI, UCHOJIb3yeMble B OUOTEXHOJIOTMU, — KJIETOYHBIE W TKAHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 170'¢ XapaKTEepPUCTHUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOONEUEHHUEe, IMOJIYYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BuHOzenue. Mukpoouonornueckuii cuHte3. OOBEKTHI MHUKPOOMOIOTHUYECKHUX
TexHosiorui. [IponsBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH UM MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYYEHHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiepKalnX He BCTPEUAIOIINECS B IPUPOAC OUOCHHTETUICCKUE Ty TH.



Knerounas wnxxenepus. MeToapl KynbTypbl KIETOK M TKAaHEW PAaCTECHUU U
#&uBOTHBIX. Kpuobanku. Comatuyeckas rTUOpUAM3aLUs W  COMATUYECKUU
smOpuorene3. lcnonb3oBaHue TarjiOWJ0OB B CENEKUMU pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumein. Mcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIETOK U KIIOHUPOBAHUE KMUBOTHBIX. METON TpPaHCIIAHTALMM S/IEp KIIETOK.
Texnonozuu 0300po8enus, KYTbMUGUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTrkeHuss W MEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  WHXXEHEPUH.
DKOJIOTMYECKHE U ATHUECKHUE MTPOOJIEMbl T€HHOW NHKEHEPUH.

Menmuuunckue OuotexHonoruu. IloctreHomHass uM@poBas MeIULIMHA.
[TII{P-nuarHoctuka. MeTaOOJOMHBIM  aHaM3, T'E€HOLICHTPUYECKUN  aHaJu3
IpOTEOMa YEJIOBEKAa JUJIsi OLEHKM COCTOSIHHUSI €ro 370poBbs. Mcmonb3oBaHue
CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-OnMouHXeHepus AJis pa3padOTKu
(GbyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEeH COUeTaHHMEM TEXHOJOTUH TPEXMEPHOro OHONMpHHTUHTA M ckaddonauHTa
JUISL PEIIEHUS 3a/1a4 IEPCOHAIU3UPOBAHHON MEULIUHBI.

Co3iaHre BEKTOPHBIX BAaKIMH C IEJIbI0 O0ecnedeHus: KOMOMHHPOBAaHHOMN
3amuThl OT Bo3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJSPHBIX MEXaHU3MOB
¢ynkunonupoBanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00J1eBaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabnuubl u cxemsbl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOJICTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXKEHEPUS.

JlabopaTtopHas padora «l3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTueckas padora «IlomyyeHne MOIOYHOKUCIBIX TPOLYKTOBY.

Ikekypeusi  «bHOTEXHONOTHMS — BaKHEWIIAash MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHune W pa3BUTHE 3BOJIIHMOHHBIX MPEJACTABJICHUN B
OmoJiornu

OpomonmonHas teopuss Y. JlapBuna. IlpeAnochliKM BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb 1 Hay4yHas aesTenbHocTh Y. lapBuHa.

JIBrKy1IMe Cuiibl 3BOIIOUKY BUIOB 110 Y. J[apBHHY (BbICOKAas HHTEHCUBHOCTh
Pa3MHOXEHHUST OpPraHW3MOB, HACJIEICTBEHHass HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHME, €CTECTBEHHBI U UCKYCCTBEHHBIH OTOOD).



Odopmnenne cunTeTnueckoir Tteopun H3Bomornuu (CTD). HelrpanpHas
Teopust sBomtouuu. CoBpeMeHHas JBONIONMOHHAS  OWoJOrus. 3HAaYEHUE
IBOJTIOITMOHHON TEOpUH B JOPMUPOBAHUY E€CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHcTpanuu

[Toprpetsl: Apuctorens, K. Jlunneit, K. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepuxos, . 1. lImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoit mnpupoasl (mo K. Jlunuew)y,
«Jlectnuua xuBbIX cymectB (o Jlamapky)», «MexaHusm (opmMupoBaHus
MPUCTIOCOOJICHNA y pacTeHuil W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsuna», «Haxonku Y. JlapBunay, «DopmMbl 60pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHOrooOpasue KyiabTYpHBIX (GopM
KanycThl», «[lopoapl TOMaIIHUX )KMBOTHBIX», «CxemMa 00pa3oBaHusl HOBBIX BUJIOB
(mo Y. MapBuny)», «CxeMa COOTHOIICHHS JBMXKYIIMX CHJI DBOJIIOLIMKN,
«OCHOBHBIE MOJIOKEHNUS CHHTETUUECKON TEOPUH IBOJTIOLIUN.

Tema 2. MUKPO3BOIIOLHSA U €€ pe3yJIbTaThl

[Tonynsuusa kKak 3a€MEHTapHas €IuHUIA SBOTOUNH. COBpPEMEHHBIE METOIbI
OIIEHKM T'E€HETHMYECKOTO Pa3HOooOpa3us W CTPYKTypbl nomyisiuil. M3meHeHue
reHooHJla TOMYJSMKA KAaK DJIEMEHTAPHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (DAKTOpPBI (IBWKYIIME CHJIbI) SBOJIONMUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. [Jlpelidp reHOB — ciydaiiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOoT aiened B momymanusx. Oddexr
OocHOBarensa. JIpgexm Oymviiounoco 2opaviuika. CHUdCEHUe 2eHemuyecKo2o
pasnoobpazusi: npuuursl u cieocmeus. Ilposenenue sgpghexma Opeiigha ceros 6
oonvuwux u  manelx  nonyrayusax.  Murpauun.  M3omAuus  mOMySsIuUi:
reorpadudeckas (IpoCTPaHCTBEHHAs ), OMoIoTHYecKas (PErpolyKTUBHAS).

EcrectBeHHbIil 0TOOp — HampaBisoomui  (akTop SBOIOIUUA. DOPMBI
€CTeCTBEHHOTO  OTOOpa:  ABWXKYIIMM, CTaOWIM3UPYIOLIUH, pa3pbIBaIOLIUi
(mm3pynTtuBHbI). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBONIOIUS COIUAIBLHOTO
MOBE/ICHUSI )KUBOTHBIX.

[Ipucnoco01eHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHKPOIBOJIIOLHUU.
Bo3nukHOBeHHe — mpucnocoOieHud y  opraHuzMoB.  Apomopdo3sl U
uanoananrtanuu. [lpumepsl npucnocobieHnit y opranu3mMoB: MOp(hOIOrHYecKue,
¢usnonornyeckue,  OMOXUMUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
PUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u crpykrypa. BupmooOpazoBanue Kak pe3yJbTaT
MUKPOIBOJIOIMHU. M3omsmus — kitoueBod ¢dakTop BupooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUYECKOe (reorpacduueckoe),



CHUMITATPUUYECKOE (?KOJIOTMYECKOE), «MT'HOBEHHOE» (monuIIONIU3aIKs,
rubpuan3anus). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Pons sBomtonmMoHHOW Omojsoruu B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHus1 6ropa3zHooOpaszus. MUKpPOIBOIIONUS U KOIBOIIOIHUS Mapa3uTOB U HX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEll.

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasT H3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BalinGepray, «/Buxyiiue
CWJIBI DBOJIIOIUNY, «IKOJOTHYECKAsT M3OJSIUS MMOMYJISIHA CeBaHCKOU (opemmy,
«leorpaduueckass UM30JAUUSA  JIMCTBEHHMIIBI CHOUPCKOM U JIMCTBEHHMIIBI
naypckoi», «IlomynsroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
NEUCTBUSA €CTECTBEHHOro otoopa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«HpycTpuanbHbld MenaHu3M», «JKuBble uckonaemeiey, «I10KpOBUTEIBCTBEHHAA
OKpacka KUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®Dusnonornueckue amantrauun», <«lIpucnocoOseHHOCTs OpraHu3MoOB U €€
OTHOCUTENBHOCTHY», «Kputepun Buaa», «Bunsl-nBoiiHukn», «CTpyKTypa BuAa B
npupozae», «CrnocoObl Buao0OpazoBaHus», «l'eorpapuyeckoe BUI00Opa3zoBaHUE
TPEX BUAOB JAHMBIIICH», «DKOJIOTHUYECKOE BHUI000pA30BAHUE BHUJIOB CHHHID),
«ITomunnounael pacteHuin», «KamyctHo-peneunsiii ruOpuI.

O6opynoBanue: repdbapun pacTeHUH, KOJJISKIIMH HACEKOMBIX, dydena IMTUIl |
3Beped C MpUMEpaMu Pa3IUYHBIX NPUCIOCOOJCHUM, dYydesa NTUIl U 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHWd ONM3KUX BHUAOB, O0OpPA30BABIIMXCS
Pa3JIMYHBIMUA CIIOCOOAMH.

JlabopaTopHasi padora «BbisBlIeHUE H3MEHUYMBOCTH Y OCOO€H OJHOTO
BUJIA».

JlabopaTtopnass  paGora  «llpucnocobieHnuss  opraHu3smMoB M HUX
OTHOCHUTEJIbHAS 11EJIECO00PAZHOCTDHY.

JladbopaTopnass paGora «CpaBHeHHUE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPHUIO).

Tema 3. MakpodBosouus M eé pe3yabTaTrhbl

Mertoapl  u3ydyeHus MakpodBoaonuu. llaneoHTtosormuyeckue  MeETOIBI
uzydeHus: odBononuu. Ilepexonneie ¢GopMbl U (QUIOTEHETUYECKUE PSAbI
OpPraHU3MOB.

buoreorpaguyeckue meTonabl u3ydeHus: 3Boitouuu. CpaBHeHue ¢Giopsl U
dayHpl MaTepUKOB M OCTPOBOB. buoreorpaduyeckue obOmactu 3emMiu.
Buab1-oHIEMUKH U PETUKTHI.



OMOPHONIOTHYECKHE U CPAaBHUTEIbHO-MOP(OIOrHIeCKHEe METOAbl U3yUEHUs
3BOMIOLMHU. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TOSIBJICHUSA
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHbIE  OPraHbL.
PynuvenTtapusle  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTH4YECKUE  METOJAbl  W3Y4YEHHUS  HBOJIIOLUU.
I'omonoruynsie reHbl. COBpEeMEHHBIE METOJbl MOCTPOCHHUS (DUIOTEHETUYECKHUX
NEPEBHEB.

XPpOMOCOMHBIE MyTAallX U SBOJIIOIUS TEHOMOB.

OO01uue 3aKOHOMEPHOCTH (TpaBuia) BONIOUUU. [IpuHyun cmenvl QyHKYU.
HeobOpatumocTs 3BomonMu. AnantuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLINH.

JdemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkens.

Tabmuubl 1 cxembl: «DWIOTEHETUYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smiepbl»,  «Creronedanb»y,  «Punnodutey,  «CemMeHHbIS
nanopoTHukm», «buoreorpaduyeckue 30HB 3emum», «Jlpeid KOHTHHEHTOBY,
«PenukTely, «HavanbHble cTaguu 3MOPUOHAIBHOTO PA3BUTHSA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE U aHAJIOTUYHBIE OpraHby, «PyaUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpHI YENOBEKa W IIMMMaH3e», «[aBHBIE
HaIpaBJICHUS 3BOIOLUNY, «O0IIH1e 3aKOHOMEPHOCTH 3BOJTFOLII.

O6opynoBanue: KOJUICKIIMU, TepOapuu, MYJBSDKM HCKOMAEeMbIX OCTAaTKOB
OpTraHu3MOB, MYJISI)KA TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunple THmoTe3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWoOreHes u
naHcrepmusi. [JloHayuHble peACTaBICHUs] O 3apPOKJICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSIHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onsiraMu .
Penu, JI. Cnannanmanu, JI. [Tactepa. [IporcxoxaeHue xKu3HM U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHU4ECKON 3BOJIIOLIAH. [InanerapHas
(reosoruyeckasi) 3BOJIONMUSA. XUMHUYECKas dBOJIONUS. AOHUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Ombir C. Mumnepa u I, HOpm.
OO6pazoBanue moiaumMepoB U3 MoHoMmepoB. KoanepBatHas rumoteza A. W.
Onapuna, runoresa nepBuyHoro oyiapoHa k. XomnaeitHa, reHeTHYecKasi TUInoTe3a
I'. Ménnepa. Pubosumsr (T. Uek) um rtumoreza «mupa PHK» V. T'unbGepra.
®dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropust 3emnn u MeToAsl €€ u3yudeHus. VIckomaemple OpraHUYecKue
ocrarku. ['eoxpononorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoxXpoHoorus. I'eoxpoHosiornueckas ImKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



Havanbabpie »Tanbl opranmyeckou sBostonuu. [losiBieHne W 3BOJIOLMS
NEPBBIX KIETOK. DBoMIONUs MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJoT TIEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsel. [IpokapruoThl U 3yKapHUOTHI.

[Iporcxoxaenne 3ykapuoT (CUMOMOTeHe3). DBOIOLUOHHOE TPOUCXO0KICHNE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl BOJIONMH BBICIIUX pacTeHud. OCHOBHBIE apoMop(ho3bl
pactenmii. Bpixony pacremuit Ha cymy. llosBneHue CHOpPOBBIX pAacTeHUM H
3aBoeBaHMEe uMH cylmd. CeMeHHble pacTeHus. [IpouCXOXKJIeHHE IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tamnbl BOJIONUHN KUBOTHOrO Mupa. OCHOBHBIE apoMopho3bl
XKUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBbie XopaoBbie XKUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampuOuii u pentuinuil. [IpoucxoxneHne MIEKONUTAIOWUX U
ntun. [lpunnun kmoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MIO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emie NO 3paM M NEpPUOJaM: apXeil, MpOTEepO30H,
najgeo3oi, Me3030M, KaiiHo30i. OOm@as  xapakTepuCTHKa KIWMara U
TEOJIOTHYECKUX MponeccoB. llosBiIeHME M pacuBET XApaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yclioBUS U BIMSHHUE HA Ta30BbIi cOCTaB aTMOC(hepHI.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPHU3UCHI Mpouuioro. [IpuduHel u
CIEACTBUSL MAacCOBBIX BbIMHpaHHWil. COBpPEMEHHBIN SKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctH. [Ipobiema coxpaneHus: 6nopazHoodpas3us Ha 3emIie.

CoBpeMeHHast cucTeMa OpraHmdeckoro mupa. [IpuHIUNBI Kiaccupukauu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKHE IPYNIIbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, [Jx. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHHIO CaMO3apoKIeHMUs Ku3Hm», «Cxema ombiTa C. Mwuiepa, I'. HOpwuy,
«JTanbl  HEOPraHWYECKOW  »BomoLun»,  «l'eoXpoHonormyeckass  IIKauay,
«HauvanbHble 3Tanbl OpraHUYEecKor IBomtOLUN», «Cxema oOpa3oBaHUsI FyKapUOT
nyTéM cumoOuoreHeza», «Cucrema XuUBOM npupoab», «CTpoeHue BHUPYCAY,
«Apomopdossl  pacteHuit», «PuHnopuUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokJIeTouHbple  Bogopocam», «Mxwm», «llanoporaukm», «l'omocemeHHbIE
pactenus», «Oprasbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimmey, «KuedHomnomocTHwIeY,
«IInockue 4EPBUY, «YNEHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lltuupyy, «Muekonuraromme», «Pa3BuThe XKU3HH B
apxeuckou spey», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3ZHU B
MaJIe030MCKON 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPaY.

OO6opynoBanue: TepOapuud pPaCTEHH PA3IUYHBIX OTIEIOB, KOJUICKIIUH
HAaCEKOMBIX, BJIaYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
UTJIOKOXKHMX, CKENEThl TMMO3BOHOYHBIX JKMBOTHBIX, uydeda IMTUIl U 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHas  sabopatopHasi  padora «MogenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHuto aOMOreHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUH B
NEePBUYHON aTMochepey.

JlaGoparopnass padora «/3ydyeHue M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuueckass padora «l3yueHne OCOOCHHOCTEM CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Paznensl n 3anaun anTponosiorud. MeToasl aHTPOTIOJIOTHH.

CraHoBji€HUE TPEIACTABICHUI O MPOUCXOXKICHUU YeJOBEKa. Penuruosneie
BO33peHUs. COBpEMEHHBIC HAYUHbBIE TEOPUH.

CxoxncTBo yenoBeKa ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTOBEKa.
CBunerenscrBa CXOJICTBA YEJI0BEKa c YKUBOTHBIMMU:
CPaBHUTEIHHO-MOP(OIOTHUECKHE, AMOPUOTIOTHYECKHE,
bu3noI0ro-OMoXuMHUUIECKre, MoBeeHueckrne. OTInYns 4eaoBeKa OT >KUBOTHBIX.
[IpssmMoxo0xkaeHNE U KOMIUIEKC CBSI3AHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJIOBHOIO
MO3ra ¥ BTOPO CUTHAIBbHON CUCTEMBL.

JBmkymiue cuiibl ((pakTopsl) aHTPOMOreHe3a: OMOJOTHYECKHE, COI[HANIbHEIC.
CooTHollleHue OMOJIOTUYECKHUX U COLIMAIBHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcCHOBHBIE CTaguu aHTpororeHeza. PaHHue yenoBekooOpa3Hble 00€3bsSHbI
(MPOKOHCYJIBI) ¥ pAaHHUE MOHTHIBI — OOIIHME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
Tr0/iel. ABCTPAJIONUTEKU — JIBYHOTHE MPEJKU JIIOACH. UEIOBEK yMENbIi, MEPBbIE
V3TOTOBJIEHUS OPYIHMM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIFOJEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmMMM  MpesoK
HEaHJIepTaJIbCKOr0 YEJI0BEKAa U YEJIOBEKa pa3yMHOro. UYenoBeK HeaHIepTalbCKU
KaK BHJI JIIOJICM XOJOJHOTO KinmaTa. YelloBeK pa3yMHBbI COBPEMEHHOI'O THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TipeaenamMu AQpUKH.
[TaneoreneTrka U NajaeoOreHOMHMKA.



DBOJIONMSI COBPEMEHHOTO 4eJioBeKa. EcTecTBeHHBIN OTOOp B TOIMYJISAIUSAX
yejoBeka. MyTalmoHHBIN mporiece u mosmmopdusm. IlomyisiiimoHHBIE BOJIHBI,
npeid reHoB, murpanus U «3(QQPeKT ocHOBATENS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. [lomatne o pace. bonbmme pacel: eBponeouaHas
(eBpasmiickasi),  aBcTpajo-HerpoujHas  (dKBaTOpHasbHas),  MOHIOJIOMIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu pacceiieHHs 4YeloBeKa IO ILIaHETe.
EnuHcTBO  4yenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoO0neHHOCTh YENOBEKa K pa3HbIM YCIOBUSIM OKpPYXAlOLIEH Cpeibl.
Brnusaue reorpaduyeckoit cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETIOBEKA.

MexauciuIuinHapHble  MeToAsl B (u3u4eckol  (OMOJIOTMYECKOi)
AQHTPOTIOJIOTUU.  ODBOJIOIMOHHAS ~ QHTPOIMOJOTHS M MaJleOaHTPOMOJIOTHUS
YEeJIOBEYECKUX MOMyJSIui. bHoconuanbHble UCCIEOBAHUS MPUPOABLI YEIOBEKA.
NccnenoBanue K03BOJIOMUY OUOIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHncTpanuun

[Toprpetsr: Y. HdapBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabmuist 1 cxembl: «MeToIbI aHTPOMOJIOTUIY, «[ 0IOBHOW MO3T YETIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YelnoBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIME CUIIBI aHTPOIIOTEHE3a», « DBOIIOLIUOHHOE
IpEBO  4eJoBeKa», «ABcTpanmonutek», «UYenoBek  ymenslit», «Yenosek
npSMOXOsIIIHiY, «J/lenrucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBD,
«IIpenxu yenoBeka», «ITanbl SBOJIOIUU YEIOBEKA», «Packl 4elIoBeKay.

O6opynoBanue: MyJSDKM — OKAMEHENOCTeH, MpPeaMETOB MaTepUalbHON
KyJIbTYpbl ~TPEAKOB 4YeNOBeKa, penpoaykimu (pororpadum) xapTuH C
MU(OJIOrMYECKUMU M OHOJIEUCKUMH CHOKETaMH TPOUCXOXKICHHUS 4YeJIOBEKa,
dboTorpadguu Hax0I0K NCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIETh
yepena 4YejJoBEeKa M 4Yeperna MIMMIIAH3€, MOJENb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJEJIHM TOpCa MPEIKOB YeTIOBEKa.

JlabopaTtopnas padGora «/3ydyeHne o0COOCHHOCTEH CTpOEHUs CKeJeTra
YeJI0BEKa, CBSA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTHuyeckas padora «/3yyeHre F3KOJOTHUECKUX aJanTalui 4eTOBEKay.

Tema 6. Jxojioruss — Hayka O B3aMMOOTHOLICHUSIX OPraHM3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KAKIIeHl cpeaou

3apoxieHre U pa3BuTue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
sKoJIoTHH. CBSI3b KOJIOTHUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. [loneBble HaOMOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
OpUpoAHbIE U JlaboparopHble. MoJenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>Kalolllel Cpe/ibl: JIOKaIbHbIN, pETHOHANIbHBIN U I100abHbIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUW U1 YEJIOBEKa. DKOJOTUYECKOE
MHPOBO33pDEHME KaK OCHOBA CBS3€M 4YelOBe4YeCTBAa ¢ Npuponor. dopmupoBaHue
AKOJIOTUYECKOM KYJIbTYPhl U KOJIOTMYECKON TPAMOTHOCTH HACEIECHUS.

JdemoHcTpanumn

[Moptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. CesepuioB, 3. I'ekkensb, A.
Tenciu, B. H. Cykaués.

Tabmuipel 1 cxeMbl: «Pa3jenbl sKonorumy, «MeToabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAKOLIEN CPEIBDY.

JlaGopaTopHas padora «H3yueHue METO0B AKOJIOTHYECKHUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTaHUA

DkoJsiornueckre (PaKkTopbl U 3aKOHOMEPHOCTH uX jAeictBus. Knaccudukarms
IKOJIOTHIECKUX (HDaKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTpororeHHbIe. Oomue
3aKOHOMEPHOCTH JEHCTBUA 3Koyornueckux ¢akropos. IIpasuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHUOMOHTHBIE M CTEHOOHOHTHBIC
OpraHU3MBI.

Abuotnueckue ¢akrtopel. CBeT Kak sKojorumdyeckuid (axrop. JleiicTtBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacCTeHMI M JKMBOTHBIX II0 OTHOIIEHWIO K cCBeTy. CHUrHaJbHas poOJIb CBETA.
doTonepruoan3M.

Temneparypa kak nskonorudyeckuid (axrop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojormyeckuii (akrtop. I[lpucmocobrmenus pacTeHuil K
nojJiep kKaHuio BojHOro Oananca. Knaccudukamus pacTeHUM MO OTHOIICHUIO K
Boze. [IpucrnocoOnenus sKUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
NIyOMHHAsT  MOANOYBEHHAs, BHYTpUOpPraHuW3MeHHas.  DU3NKO-XMMHUYECKUE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
KW3HU B Pa3HbIX Cpeaax.

buonornyeckne putrmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJlnyHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

XKuznennsie @opmbl opranuzMoB. [loHsiTue o0 JKHU3HEHHOW (QopMme.
XKuznennsle PopMbI pacTeHU: AepeBbs, KyCTAPHUKU, KyCTAPHUUKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOUOHTHI,
reoOMOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhL. Buner OMOTHYECKUX B3aUMOJICCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MYTyaln3M, KOMMEHCATu3M (KBapTUPAHTCTBO, HaxJeOHnuecTBO). Hetpoduueckue
B3aUMOJieHcTBUSL  (Tommueckue,  (opuueckue, dadpudeckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACMCTBUN JUIsl CYIIECTBOBAHMS OPraHU3MOB B Cpele
obutanus. [I[puHIUIT KOHKYPEHTHOTO UCKITIOUCHUS.

JdemoHcTpauumn

Tabmuubr U cxembl: «Ikonorudeckue QaxTopb», «CBETOBOW CIEKTpPY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TeIIOKpOBHbBIC
XKUBOTHbBIE», «XOJOJAHOKPOBHBIE 3KUBOTHBIEY», «Du3noIOrHUecKrue ajganTaluu
KUBOTHBIX», «Cpenbl OOWTaHHMS OpraHu3MoOB», «buonornyeckue pUTMBD,
«Kuznennole  Qopmbel  pacteHmity, «KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«IKOCUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « IKOCHCTEMA XBOMHOrO Jiecay, «llenn
nuTanus», «XuiHudectBoy, «llapasutuzm», «Koukypenius», «CuMOU03»,
«KoMMeHcanu3m».

O6opymoBanne: TepOapuy pPAacTCHWA W S>KHUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIIUSIHUIO PA3IMYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETONIOOUBBLIC, TECHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHHUS, TepOapUn U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYUBBIX PACTEHUM, Yyyena MTHULl U 3Bepeil, repdapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepodpurtam, mMe30puTaM, KOMHATHBIC
pacTeHMs JaHHBIX T'PYIIN, KOJUIEKIIUHU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpejax,
repOapud M KOJUICKIIMM pACTEHWHA M OJKUBOTHBIX, OOJQJAIOMINX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUM JKH3HMU, repOapuu u
KOJUICKITUU DPACTCHWH W >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YYACTBYIOIIMX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSAX.

JlabopaTopnass paGora «BbIsiBI€eHHE MNPUCTIOCOOIECHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JladbopaTopnasi paGora «BbIsBI€HHE MNPUCTOCOOIECHUNH OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBD).

JlabopaTopnasi pabora «AHATOMHUYECKHE OCOOCHHOCTH PpACTCHUN U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. IKo10rusi BUI0B U MOILYJIANH

DOKOJIOTUYECKUE  XApPaKTePUCTUKU  TOIYJISLHH. [Monynsiuma  kak
ouosoruyeckas cucreMma. Poib HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEH OMOJIOTHUU BUIOB B (POPMUPOBAHUU TTPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiuuid. OCHOBHbIE TMOKa3aTeaud MOMYJSUUU: YHUCICHHOCTb, IUJIOTHOCTD,



BO3pacTHasi U TMOJIOBasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMIl POCTa,
CMEpPTHOCTb, MUTPAIIHUS.

Dkosioruyeckasi CTpykrypa nomyasiuud. OUeHKa YHUCIEHHOCTH MOMYJISALNU.
JluHamMuKa Mmonmyiasiuud U €€ peryysiius. bUoTHYecKnid MOTEHIHaN IMOIYJISLHH.
MonaenupoBanue IMHAMUKH TOoNyJaiuu. KprBbie pocTa YMCIEHHOCTH MOMYJISIHH.
KpuBble BbDKMBaHUA. Perynsius 4YMCIEHHOCTH MOMYJSIHA: posib (PaKkToOpoB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTMYECKUE CTPATETUU BUAOB (T- U
K-ctparerun).

[Tonsitue 00 sKojormyeckod Hume Buaa. Mecrooburanue. MHOroMmepHas
MoJzenp sKkosormyeckon Humm JIx.M. XarumHcona. Pa3mepbl 3konorundeckou
Huiy. [loTeHnnanbHas U pealTn3oBaHHas HUIIIY.

Bua kak cucrema nonynsumid. Apeansl BUAOB. Buabl U MX KU3HEHHbIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buosorunueckue
WHBA3UU YYKEPOJIHBIX BUJIOB.

JdemoHncTpanuun

[Toprper: Ix. . XaTuynHCOH.

Tabmuubt u  cxembl: «ODKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJISIANY,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyisiuuun», «Bo3pacTHble  NHpaMHIbI
nonyysiiun», «CKOPOCTh  3acelieHUsi TOBEPXHOCTH  3eMJIM  Pa3lIuyHbIMU
opranu3zmMammn», «Mojeinb sxkosorndeckor Humu [x. M. XaTyuHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH )KUBOTHBIX.

Jlabopatopnas  padora «lIpucmocobineHuss CceMsH  pacTeHUd K
PacCEeICHUIO».

Tema 9. Ikon0orust coodmecTB. IKOJIOrHIecKHe CUCTEMBI.

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. Cszu Mexuay
OpraHn3MaMu B OMOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTHI, PEIYyLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopot BeniecTs u noTok 3HEPTrUuu
B OKOCHCTEME.

OcHOBHBIE ~ TTOKA3aTenud  JKOCUCTEMBI. bmomMacca W OpOayKUMS.
DKOJIOTUYECKHE MUPAMUJIBI UUCET, OMOMACCHI i SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HampaBnennbsie 3aKkOHOMEpHBIE CMEHBI CO00IEecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYHUHBL. AHTPONOreHHbIE BO3JCUCTBUS Ha
cykneccun. Knumakcaoe cooOuiectBo. bruopaznooOpasue u mojiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[Ipupoanbie 3KOCUCTEMBI. JKOcUCmeMbl 03Ep U peK. IKocucmemvl Mopet U
oKeanos. JKocucmemvl MyHOP, 1eco8, Cmeneli, NyCMulHb.

AHTPOTIOTEHHBIE DIKOCUCTEMBI. ATpoOdKOcHUcTEMa. ArporeHo3. Pazmuuus
MEX]Ty aHTPOIIOT€HHBIMH U MTPUPOJTHBIMHI KOCUCTEMaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [‘oponckas
¢opa u ¢ayna. CuHaHTponHM3amMs TOPOJCKOH ¢ayHbl. buonormueckoe u
XO3SIIICTBEHHOE 3HAYCHHUE arpPO3KOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucTeMax. Ponb kackaonozo 3gghekma u 6udo8-30ughukamopos (Kirouesvix
61008) 6 pyHKkyuonuposanuu sxocucmem. I[lepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH YKOCHCTEMaMH. Y CTOMYHBOCTh OPTaHU3MOB, MOMYJISIIIUN W 9KOCHCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmuol 8030elicmeust  3AePA3HEHUll  PA3HbIX Mmunos Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20 — HOPMUPOBAHUSL — AHMPONOSEHHO20 — B030€lCMBUSL.
MeTo1070THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTC€HHBIX IKOCUCTEM.

JdeMoHcTpanuu
[Hoptper: A. Ix. Tencnu.
Tabmumsr  u cxembl:  «CrpykTypa  OuoueHoza»,  «DKOocHUCTEMa

HIMPOKOJUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHATbHbBIE
IPYIINbl OPraHU3MOB B 3KOocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«Ilenu nutanus (macTOUIHAs, NETPUTHAS)», « IKOJIOTHUECKAsI MUPAMUIA YUCEID»,
«IJKojoruyeckas mupamuaa OMoMacch», «IKOJIOTHYECKas MUpaMUa SHEPTUNY,
«ObpazoBanue Oonotay, «llepBuuHas cykieccus», «BoccTaHOBIICHHE Jieca MOcie
noxkapa», «JKocucTemMa 03epa», «ArporeHo3», «KpyroBopor BemIeCTB M MOTOK
SHEPruu B arpoiieHo3ey, «IIpumepsl ypOooIKOCUCTEMY.

O6opynoBanue: repoapur pacTeHU, KOJJICKIIMA HACEKOMBIX, dydesa ITHI] U
3Bepeil, repbapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJEIIb
3KOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypo03KOCUCTEMBD».

JladbopaTopnass paGora «M3yueHue pa3HOOOpa3usi MEJIKUX [MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX.

IKCKypeust «IDKCKYypcHsi B TUIIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJI0OJIbHBIA UM TOMMEHHBIN JYT, 03€P0, OOJIOTO)».

IKCKypeuss «DKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJie WIM B TEIUIMYHOE
XO035MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmermnanerapHas 00o0ji09ka 3eMiIM, TAC CYIIECTBYET HIH
CyIlIeCTBOBaJIa *U3Hb. Pa3BuTHe mpejacTaBieHuit o onocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocdeps! u eé cocran. XKupoe
BELIECTBO Onochepsl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rio0anbHON 3KOCUCTEMBI. JlMHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOTCOXMMHYECKUE IUKIBI (Yriaepoja, a3ora). PUTMUYHOCTD sIBIEHUMN
B Ouocdepe.

3onanbHOCTh Ouocdepsl. I[lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIE JIeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE JIeca, CTETH, CAaBaHHBI,
MyCThIHU, TPOITUYECKUE JIECa, BEICOKOTOPhA. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (PyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAIA U
ounochepHbIx QyHKITUT.

JdemMoHcTpanuu

[Toptpetsi: B. . Bepnanckuid, 3. 3tocc.

Tabmuier 1 cxembl: «['eocdhepsr 3emin», «KpyropopoT azora B HNpHUPOJE»,
«KpyroBopoT yriepona B mpupojae», «KpyroBopoT KHUCIOpOJia B MPUPOAEH,
«KpyroBopoT Boabl B mnpupoje», «OCHOBHbIE OMOMBI cyminy, «KiumaTtudyeckue
nosica 3emnuny», «TyHnpay, «Taitray, «Cmemanusiii necy, «llIupokonncTBeHHbIN
aecy, «Crenby, «CaBanHay, «[lycTeiasay, « Tponudyeckuit jgecy.

OG6opynoBanue: repOapuu pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpyKaomias cpeaa

DKOJIOTUYECKHE KPUBUCHI M UX NpuuuHbl. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arpssHeHne Bo3AymHOW cpeabl. OXxpaHa Bo3ayxa. 3arps3HEHHUE
BOJIHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHune KiumMara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENHHOTO W >KUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIBI OXPAHBI MPUPOIBIL.
Kpacusie xuHuru. OcobGo oxpansemble mpupoansie Ttepputopuu (OOIIT).
Boranudeckue caabl U 300J10TUUECKUE TTAPKH.

OcCHOBHBIE TPHUHIMIBI YCTONYMBOTO Pa3BUTHsI YEJIOBEUECTBA U MPUPOJIBI.
PanmonanbHOoe  MPUPONONONB30BAHUE U COXpPaHEHHE  OMOJOTHMYECKOIo
pazHooOpaszus 3emun. OOmMe 3aKOHOMEPHOCTH TIOOANBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3BuTe METOOB MOHUTOPHHIAa pa3BUTUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie0o08aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue O00Cmyn K
ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. (OcHOGb



sKopeadburumayuu dKocucmem U Ccnocooos 60pvOLl ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus mopckux u HazeMHbIX 9KOCUCTNEM.

JdemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTMocepbl»,  «3arps3HeHue
runpoceprr», «3arps3Henue mnouBb», «llapHukoBRIE 3ddexT», «Ocobo
OXpaHsieMbIE PUPOIHBIE TEPPUTOPUMY, «MOJIEH YIIPaBISIEMOTO MUPAY.
O6GopynoBanue: (ororpaduu OXpaHSEMbIX PACTeHHl W KUBOTHBIX KpacHoi
kHuru Poccurickoit @enepanuu, KpacHOM KHUTH peTHOHA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOI'MK HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
oOyJarImuMucI MporpaMMm cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHBIE,
METaINpeIMETHBIE U IPEIMETHBIE.

B cTpykType IMYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTPaMMBbI 10 OMOJIOTUU
BBIICJIEHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHHE OOYyYarOUIMMUCS POCCUHCKON
rPaXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH
U CaMOOINPENEICHHUIO, Haauuue Mmomugayuu K OOydeHUI0  OHOJIOTHH,
yeneHanpaegienHoe pazeumue BHYTPEHHUX YOEXKJIEHUW JUYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TpPATUUUN pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEeATENbHOCTH EHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKaMH, MPUCYIIHUMH CUCTEME
OMOJOTHYECKOTO  O00pa3OBaHMs, Haluuue  NPABOCO3HAHUA  IKOJIOTUYECKON
KYJbTYPBbI, CHOCOOHOCMU CMABUNb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yibTaThl OCBOCHUS MPOTrpamMMbl MO0 OMOJIOTUU JOCTUTAIOTCS
B €IMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAUUMOHHBIMA  POCCHUMCKUMHM  COUMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U
JyXOBHO-HPABCTBEHHBIMHU I[IEHHOCTSMH, NMPUHATHIMU B OOILECTBE MpaBWIAMU U
HOpMaMH  TOBEIEHUS M  CIOCOOCTBYIOT  MpoleccaM  CaMOIIO3HaHUA,
CaMOBOCIIMTaHUS M CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEHW MO3UIMU JIMYHOCTH,
NaTpUOTU3Ma W YBAXKEHUA K 3aKOHY U IMPaBONOPAJKY, YEJIOBEKYy Tpylda U
CTapiieMy TIOKOJICHHIO, B3aMMHOIO yBaXEHUsS, OEpeKHOTro OTHOIICHHS K
KyJBTYPHOMY HACJIEAUIO U TPAAULMSAM MHOTOHAILIMOHAIBHOTO Hapoaa Poccuiickon
denepannu, IPpUPOAE U OKPYKAIOLIEH Cpee.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JOJHKHBI OTPaXKaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaroMIMXCsl PYKOBOACTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH TMO3WIMEN JHUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHICKOIro O0IIeCcTBa, PACIIMPEHUE KU3ZHEHHOIO
ONbITa M ONBITA ACSITEIBHOCTH B MPOLECCE peaIu3alid OCHOBHBIX HAINPABICHUN
BOCIIUTATEIIBHON I€SITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKJAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIICKOT0 OOLIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBakKEHUE
3aKOHA Y MPABOIOPSIIKA;



FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHHSIM COBPEMEHHOMU KU3HHU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM IOJO0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4y, YBaKHUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K T'YMAaHUTApPHOU U BOJIOHTEPCKOU AEATEIILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOHU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IE€pPEN]
PoauHoii, ropmoct 3a cBOM Kpau, CBOO PoauHy, CBOM A3BIK W KYJBTYPY,
MIPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAIILHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOILLIEHHUE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IIPUPOIbI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ, POCCHUHUCKMX YUYEHBIX B CTAHOBJIIEHUE U
pa3BuTHE OWOJOTMM, TMOHUMAHMS 3HA4YCHUs OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPOBI, B ’KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TPHUHATHS I[IEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBHUHM C
TpaauuusiMu HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIIECHUIA;

MMOHUMAaHHUE YMOLUOHAIBHOTO BO3JICUCTBHS KUBOU IPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPQKEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuuyeckoro BocnuTaHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOILMOHATIBLHOIO 0JIaronoJay4ns:

NOHMMaHHWE W pealu3alnus 3J0pOBOro U 0e30macHOro obpasza >KU3HU
(31opoBO€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM U OTHbIXa, peryispHas Quznyeckas
aKTUBHOCTH), OEpPENKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U NICUXUUYECKOMY 3/10POBBIO;

NOHMMAHWE LEHHOCTH NpPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TOCIEJACTBUNA W HEMPHUATUS BPEAHBIX MPHUBBIUEK (yHNOTpeOICHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHHs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYIO0JIIOOHE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTHUYECKOW M COLHMAIBHOMN
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSITh TaKyl0 JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepam npodhecCHOoHANbHONU JESTEIHbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccun U peanru30BbIBAaTh
cOOCTBEHHBIC KU3HECHHBIC TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0O U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0TrN4eCKOTr0 BOCIIUTAHMS:

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYyIIIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYPhl: NPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX ITOCHEACTBUNA IS
OKpY XKaroLen cpepl;

OCO3HaHME TI00aJbHOTO XapakTepa IKOJIOTHYECKUX MpoOJeM W MyTel ux
penieHus;

CIIOCOOHOCTh HMCIIOJI30BaTh MPUOOpETaeMble TMPU H3YUYEHUU OUOJOTHUU
3HAHUSI M YyMEHHUS TPU pEUIeHUU NpoO0JeM, CBSI3aHHBIX C palMOHAJIbLHBIM
IPUPOAOIIONb30BaHUEM  (COONIIOJICHHE  TPaBWJI  TOBEACHHS B TMPHUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChEephI);

AKTUBHOE HENPUATHE JEHUCTBUM, TMPUHOCAIIMX BpPEHN  OKPYkKaKOIIEH
IPUPOAHON Cpene, YMEHHE NPOTHO3UPOBATh HEOJIArOMPHUATHBIE IKOJIOTHYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEIOTBPALIATh UX;



HaJIMYUE PAa3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, IKOJOTMYECKON KYIbTYPHI,
OITbITA JIEATSIILHOCTH 9KOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHAIBHOU
MPAKTUKE, TOTOBHOCTH K y4aCTHIO B MPAKTUYECKOM NIESITEIbHOCTH 3KOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM W YHUTATEIBCKOM KYJIBTYpPhl KaK CpPEACTBa
B3aUMOJICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHHE CHeru@UKA OWOJIOTMM KaK HayKH, OCO3HaHUsA ¢& poiu B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYyYHOTO MBIIIJICHUS, CO3JaHUM IEJTOCTHOTO
IpeACTaBICHUS 00 OKpY»KaloleM MHpPE KaK O €JIMHCTBE IPHUPOJIBI, YeIOBEKa U
o011ecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHUuU mpolsieM
COXpaHEHHUS ITPUPOTHOTO PABHOBECHS,

yOSKAEHHOCTh B 3HAYUMOCTH OWUOJOTUM JIJII COBPEMEHHOW ITUBUIIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUM, CIOCOOHBIX  pellaThb pecypcHble MIPOOJEMBI  Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TJI00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obecrieyeHuss  Tepexojia K yCTOMYMBOMY  Pa3BUTHUIO,  PallMOHAIIBHOMY
UCIIOJIb30BaHUIO TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OMOJIOTMYECKUX 3HAHMU B IEJAX
MOBBIIIICHUST OOMIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4CeHUU OMOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOAOB MO3HAHUA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHWS [JIs aHadu3a |
0OBSICHEHHUS SBJICHUN OKPYIKAIOIIETO MUpa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIE 3aKJIOYEHUS HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIMNXCS JAHHBIX C LIEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJb30BaTh OHMOJIOTMYECKHUE 3HAHUS IS
penieHus mpooeM B peaabHbIX )KU3HCHHBIX CUTYaIHsX;

OCO3HAHWE IIEHHOCTH HAYYHOW NESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MIPOEKTHYIO M UCCIIEIOBATEIBCKYIO IEITEIbHOCTh MHINBUIYAJIbHO U B TPYIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AKTHBHOMY IIOJYyYCHHIO HOBBIX 3HAHWM IO OWOJIOTHH B
COOTBETCTBHH C )KM3HCHHBIMHU OTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yabTaThl OCBOCHHS yueOHOTo mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTPaKAIOUIUE
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TO3HAHUS,
UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIMII, THUOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHUE,  HAOJIOJICHHE, W3MEpPEHHE, OKCIEPUMEHT W  JApYyrue);
yHUBEpCaIbHBbIC Yy4YeOHBbIC JeWcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecIeynBaroIIne dbopmupoBaHue (GyHKIHOHATBHOM
IPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMH OOYYaloUIMXcs; CIIOCOOHOCTH
oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JCHCTBUS B
MO03HABATENLHON M COLIUATBLHOMN MPaKTHKE.

B pesynapraTte wu3ydyeHHss OHOJOIMM HAa YPOBHE CpPEAHEro OOLIEro
oOpazoBanusi 'y oOyuwatomerocss OyayT chopmMupoBaHbl —IO3HABATEIbHBIC
YHUBEpCAJIbHbIC YUeOHbIE AEHCTBHS, KOMMYHUKATUBHBIE YHUBEPCAIbHbIC YUCOHBIC
JICHUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBbIE Yy4YeOHbIE JCHCTBUS, COBMECTHAas
NEeSTEeIbHOCTb.

MeranpenMeTHble pe3ysibTaThl OCBOCHHUSI MPOTPAMMbl CPEIHETO OOILEro
00pa30BaHUsI TOKHBI OTPAXKATh:

OBaanenne YHHBEPCAJTbHBIMHA yueOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUAMM:

1) 6a30Bble JIOrHUYEeCKHE TeHCTBUS:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyaJlu3upoBaTh  Mpoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JOTHYECKOTO MBIIUICHUS
(ananu3za, cuHTE3a, CPaBHEHMU S, Ki1acCu(pUKaluu, 0000IIEHUs), pACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIACTATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATH
CBSI3U C IPYTUMH TTOHATHSIMH);

ONpEeNeNATh LeJI ACATEIbHOCTH, 3ajlaBasi MHapameTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUIN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKUE PAaCCyXJAeHUsl (MHAYKTUBHBIC, ACAYKTUBHBIC, IIO
AQHAJIOTUU), BBIABISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B paccMaTpUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

IPUMEHSTh CXEMHO-MO/ICJIbHbIE cpeactBa IS IpEeICTaBIICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaxX, a



TAaKK€  MPOTHUBOPEUYMI  pa3HOrO  poja,  BBIBICHHBIX B Pa3jM4YHbIX
UHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEHICHUS MPOOJIEMBbI C YYETOM aHajan3a HMEIOLIUXCS
MaTepualbHbIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JACSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHSX pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUA:

BJIAJI€Th HABBIKAMH YUE€OHO-UCCIEI0BATEIbCKON U MPOECKTHOM AESITENIbHOCTH,
HaBBIKAMHM  pa3penieHus MpooOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKUX 3a/1ay, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3MYHbIe BHUJbI JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOIO
3HAaHUA, €r0 HWHTEpIpeTaIly, NPeoOpa30BaHUI0 U NPUMEHEHUI0 B Y4YEOHBIX
CUTYaLUsX, B TOM YHUCIIE IIPU CO3JaHUM YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAIeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (HOpMYJIMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBATEIbHON
NeSITEIbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/ady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHMs,, HaXOAWTh apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEPXJICHUH, 3a7]aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBbIE B XOJI€ pELIEHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYLIECTBJIATh LIEJICHANIPABICHHbIA MOUCK NEPEHOCa CPEICTB M CIOCOOOB
JEeNCTBUSI B IPOPECCUOHAIBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE MJIEW, MpelaraTb OPUTMHANbHbBIE MOJXOAbl M pELICHMUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ nnpopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUu (TEKCTE Yy4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETE), aHAIM3UPOBATH



UHGOPMAITUIO PA3TMYHBIX BUJIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOJbI MPU TIOUCKE H
oTOOope Ouosornueckor mHpopMamu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPILICHCTBOBATh KyJIbTypy aKTUBHOTO MCIOJIB30BAaHUS PA3IMIHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  TpEICTaBICHUS
ouosnornyeckor uHpopmalmu (cxeMbl, rpaduKky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Jpyroe);

UCIIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeAcTBa Mnpu paboTe ¢
OMOJOTMYECKOM HMH(pOpMalMei: MPUMEHATh XUMHYECKue, (Quanyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOPMYyJbI, ab0peBHAaTYpy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HATJISTHOCTH;

BJIaJ€Th  HABBIKAMM  paclo3HaBaHWd M 3allUThl  MH(OpMaIuwu,
UH(OPMALMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OgyaeHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) oO1enme:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WM JUCKYCCHH TIO CYIIECTBY OOCYyKTaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIBHO BBHITIOJIHEHUS TpeJjiaraeMoun
3aJla4yM, YYUTHIBATh WHTEPECHl W COTJIACOBAHHOCTH TMO3HIMHA APYTUX YYaCTHHUKOB
JIMAJIoTa UK JTUCKYCCUN);

pacrmo3HaBaTh HEBEpOaJbHBIE CpeACTBAa OOIICHHs, MOHUMAaTh 3HA4YCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIeTh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJEHUCTBUS, MOHHUMAThH
HaAMEpEHUs JIPYTUX JIOJIEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPPEKTHOU popme (HopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO MU JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBAa KOMaHIHOW M MHIUBUIYaIbHOU
paboThI IPH peIIeHNH OUOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYNIOBHIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHO 3a1a4u;

BBIOWpATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHM C yd4éToM OOmUX
WHTEPECOB M BO3MOKHOCTEH Ka)I0TO YieHa KOJIICKTHBA,;



IIPUHUMATh LE€JIM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBAaTH U
KOOPJAUHUPOBATH JIEUCTBUS IO €€ NOCTMKEHUIO: COCTABIIATh IUUIaH JCUCTBUH,
pactpenensiaTb PO ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PE3yJbTaThI
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJa M KaXJOTO Y4YaCTHMKA KOMAaHJblI B
oO1uit pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

peaaraTb HOBBIE MPOEKTHI, OLEHHBATh HAEU C MO3UIMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJCHUE B Pa3IUYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIMATHBHBIM.

OBJ1aJleHHe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMHU AeiCTBUSIMM:

1) camoopranuszaumus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS I BBISBICHUS MPOOJIIeM U UX
pEIIeHus B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BBHIOMpaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUN I1ICJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICMCTBHUSIX M IOCTYNKAX IO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 340POBBI0 OKPYKAIOLIUX;

CaMOCTOSITEIBHO OCYHIECTBJISTH IMO3HABATEIBbHYIO AEATEIIbHOCTh, BBISABIISATH
npo0eMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTeIbHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pEIICHHs TpoOJeMbl C  yu&€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacuupsTh paMKy y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOW HPYIAUIUU B
pasHbIX O0NacCTAX 3HAHHWM, MOCTOSHHO MOBBIIIATH CBOM 0O0pa3oBaTEIbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BIAJCTh  HABBIKAMH  TIO3HABATENBbHON  pedieKCHUH KaK  OCO3HAHHS
COBEPIIAEMBIX JEWCTBUM W MBICIUTEIBHBIX TMPOILECCOB, HX PE3YyJIbTAaTOB W
OCHOBAHHI, UCIOJIb30BaTh MPUEMBI pedIeKCUU I OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTr'0 PELICHHUS;

YMETh OLICHUBAaTh PUCKUM MU CBOEBPEMEHHO NPUHHUMATh PELIEHUS IO HUX
CHIKCHUIO;



NPUHUMATh MOTHBBI M apryMeHTbl JPYTUX @pU aHajdu3e pe3yJbTaToB
NEeATEeIbHOCTH;

3) npuHsATHE ceOsl M IPYTrUX:

IPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTbl JPYTUX NpPU aHajdu3e pe3yJbTaToB
NEeSITENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU JPYTOro YeJIOBEKA.

HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS COJCpP)KAaHHUS y4eOHOro mpeameTa
«buonorus» Ha yrayOn€HHOM ypOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue
npopuapHOro  obyueHuss  oOydaromuxcss — Owosorumu. OHM  BKIIIOYAOT:
cnierududeckue it OMOJIOTHH Hay4YHbIC 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUI0 3HAHUM, BHUJBI JEATEILHOCTH T10
TIOJTYYCHHUIO HOBBIX 3HAHWW W WX MPUMEHEHUIO B PA3IMYHBIX YICOHBIX, a TAK)KE B
peabHBIX KU3HEHHBIX cUTyalusx. [IpenMerHbie pe3ynbTaThl MPEACTABICHBI 110
rojiamMm U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
Kacce NOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECT€ H pOJM OHOJOTHMH B CHCTEME
CCTCCTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBCHHO-HAYYHOH KAapTHUHBI MUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI W  PEHICHWU TPoOJeM  PaIMOHAIBLHOTO
IPUPOAOIIONB30BaHUS, O BKJIA/IE€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oomonoruu;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOIIMEe OUOJIOTMYECKUE TEPMUHBI U TOHSATUSA (3KU3Hb, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPETYJSAIus, CaMOBOCIIPOU3BEICHNUE,
HACJIEJICTBEHHOCTh, M3MEHUYMUBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenactBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o mneHtpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KYyJIbTYPHBIX  PACTEHUH),  3aKOHBI
(enrHOOOpa3usi TOTOMKOB IEPBOIO TMOKOJICHHS, PACIICIUICHUS, YUCTOThl TaMer,
HE3aBUCUMOTO HaciefoBanusi [.  Menaens, TOMOJOTHYECKHUX PSIOB B
HacJIeICTBEHHOU U3MCHYUBOCTHU H. . Baswuiona), PUHLMIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO IIO3HAHUS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, W3MEpEHUE,
HaOJII0ICHNE, SKCTICPUMEHT);



YMEHHE BBLICIATh CYLUIECTBEHHbIEC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUSI OPraHOB U CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJOBEKa, IPOIIECCOB >KU3HEACITEIbHOCTH,
NPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTHYECKHX
IPOLIECCOB: 0OMeHa BemiecTB (MeTaboiIu3M), MPEeBpAIEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U reTepoTpoHOrO TUIIOB MHUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeToreHes3a, aMOpUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXXEHHUS,  HMHIWBUIYaTbHOTO  Pa3BUTUS  OpraHu3mMa  (OHTOTeHe3a),
B3aMMOJIEMCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY OPraHOWIAMHU KIETKH M HUX
(YHKIUSAMH, CTPOEGHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIUAMH, MEXIY
OpraHaMM W CHCTEeMaMH OpPTaHOB y pAacTEHHWH, JKUBOTHBIX M YelIOBEKa U MX
(GYHKIUAME, MEXAYy CHCTEMaMH OPraHoB U MX (QYHKIUSIMH, MEXAYy 3TarnaMu
oOMeHa BeIIEeCTB, dTallaM{ KJIETOYHOTO IUKJIA ¥ )KU3HECHHBIX IIUKJIOB OPTaHU3MOB,
3TanaMu HMOPUOHATBLHOTO Pa3BUTHS, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTOpamMu cpesibl OOUTAHUS;

YMEHHE BBISBJISTH OTIWYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOJB30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKA3aTeJNbCTBA POICTBA OPraHU3MOB pa3HbIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHE peliaTb OMOJIOTHYECKUE 3a]1a4M, BBISBISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY MCCIIETyeMbIMU OMOIOTHUYECKUMH MIPOLIECCAMU U SIBJICHUSIMH, JIeJIaTh
BBIBO/JIbI ¥ TPOT'HO3bI HA OCHOBAHHHU IOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOII0ATh
npaBuiIa mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000pPYA0BaHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPSITh HUX OSKCHEPUMEHTAIbHBIMU
cpeactBamu, GOpMyIUpys Ielb HCCIEeNOBaHUS, aHAJIW3UPOBATh IOTyYEHHBIC
pe3yibTaThl U J€J1aTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKON paboTe Mo OuoJioruw,
9KOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATh  TOJYYEHHBIE  pEe3yNbTaThl HAa  yYEHUYECKHX
KOH(EpEeHITUSX;

YMEHHE OIICHWBATh JTHYECKHWE AacCIeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o0nmactu  OWONOrMM W MEOUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OILJIOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHHWE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied mnpodeccuoHaIbHON
JEATeIbHOCTH B 00JIaCTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIBCKOTO XO3SIMCTBA, MHINEBONW MPOMBIIINICHHOCTH, YIIIYOJISITh IMO3HABATEIHHBIN
MHTEpPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH TIpodeccun u
OPOJOJDKEHUE OHMOJOrMYecKoro oOpa3oBaHMs B OpraHu3alUsX CpPEIHEro
po(eCcCHOHaNBLHOTO U BHICIIETO 00pa30BaHUs.

[IpenMeTtHbie pe3yabTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» B 11
KJacce NOJKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
KapTUHBl MHpaA, B TMO3HAHUM 3aKOHOB MPHUPOJABl M PEIICHUH HSKOJIOTMYECKUX
npo0seM dYeloBeuecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIONB30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPOJIE,
OOIIEeCTBY, YEJIOBEKY, O BKJIAJe POCCUHCKUX U 3apyOeKHBIX y4EHBIX-OMOJIOrOB B
pa3BuUTHE OUOJIOTHUH;

YMEHUE BIIAJIETh CUCTEMOW OHMOJOTMYECKHX 3HAHUW, KOTOpas BKJIIOYAET
omnpeneneHus M TMOHMMAaHHWE CYIIHOCTH OCHOBOIOJATaInX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTEMA, Ouochepa), OHOIOrMUYECKUE TEOpUU
(aBomronnonHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOINH), YUCHUS
(A. H. CeBepuoBa — 0 yTsX 1 HanpasieHHUsX 3Bontonuu, B.M. BepHaackoro — o
ouocepe), 3akonbl (reHeruueckoro paBHoBecus Jx. Xapnu um B. BaiinOepra,
3apojeiieBoro cxoiacrea K. M. bapa), mpaBuna (Munumyma FHO. JluGuxa,
HKOJIOTUYECKON NUpaMuIbl 3HEpPruM), rumnores3sl (runoreza «vupa PHK» V.
['unbepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOrO  IO3HAHWUS,
UCIOJIb3yEeMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucaHue, U3MEpeHue, HaOIIOJIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBIABJICHUS U
OLIEHKH aHTPOIIOTE€HHBIX U3MEHEHUN B IPUPOJE;

YMEHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
JKOCUCTEM M OMocdepbl, CTaOWIM3UPYIONIETO, JABUXKYILIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O or0opa, AJTONaTPUYECKOTO u CUMIIaTPUYECKOTrO
BUI000pa30BaHus, BIAUSHUS JABMKYIIUX CHJI SBOJIOLMK HA TeHO(POH I TOMYJISIUH,
IPUCIOCOOJICHHOCTH OPraHu3MOB K Cpelie OOMTaHMs, YepEeJOBaHUsl HANPABICHUN
IBOJIFOLIMH, KPYTOBOPOTA BELIECTB U OTOKA SHEPTUH B SKOCHCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MPOLECCAaMU 3BOJIOLUH,
JBIDKYIIMMH CHJIAMH aHTPONOreHE3a, KOMIIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM H
IPUCTIOCOOJICHUSIMU K HUM OPraHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYMUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHMs, aOMOTMYECKUX U OMOTHUYECKHX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOTIOTEHHBIX U3MEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEIbI OOUTAHWMSI, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPAaHEHHMsI MHOrooOpasusi BHUIOB U
AKOCHCTEM KaK yCIIOBUS COCYIIECTBOBAHMS TPUPOJIBI 1 YEIIOBEUCCTRA,;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa41, BHISIBISITH TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXIY UCCIEAYEMbIMU OMOJIOTHUYECKUMH TIPOIIECCAMHU U SBJICHHUSIMHU, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATH JIA0OpAaTOpPHBIE M MpakTUYeCKHe padoThl, COOII0ATh
npaBuiIa mpu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh WX OSKCIEPUMCHTAIBHBIMU
cpenctBamu, GOPMYTUPYS II€JIb HCCIENOBAaHUS, AHAIM3UPOBATH IOJYYCHHBIC
pe3yabTaThl U JCNIAaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B y4E€OHO-HCCIICIOBATEIHCKON paboTe Mo OMOJIOTHH,
9KOJIOTUU W MEJIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  TMOJYYCHHBIC  PE3yJbTaThl HA  yYCHHUYECKHX
KOH(EPEHITUSAX;

YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TTPOUCXOXKICHNUHN JKU3HU, YETOBEKa
U 4YENOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUIX U CHOco0ax MpeaoTBpaICHUs
r100aabHbIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied npodeccuoHaIbHON
NESATENHHOCTH B 00JIAaCTH OMOJIOTHH, SKOJIOTUH, IPHUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUM, TICUXOJOTUH, BETEPUHAPHUH, CEITHCKOTO0 XO35AWCTBA, MHUIIEBOMN
IIPOMBIIIUICHHOCTH, YTIyOJATh TO03HABATEIbHBI WHTEPEC, HAIpPaBJICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  MpOPeccCuu ©  TPOJOJDKEHHUE
OMOJIOTUYECKOTO 00pa30oBaHUs B OpPraHU3alUsAX CPEAHEro MpPOoPEeCcCHOHAIBHOIO U
BBICIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ie/ioB (uudgposbie)
Kourpoasbnbie | IIpakTuyeckue
I/l | H TeM NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 buonorus kak Hayka 1 0 0
JKuBble cucTeMbl U UX
2 2 0 0
U3Yy4YCHHE
3 buonorus knetku 2 0 0.5
Xumudeckas OpraHu3anus
4 pramBan 10 0 I
KJIIETKU
CrpoeHue u pyHKIUU
5 P by 8 0 2
KJIETKU
OOMeH BelecTB U
6 [IPEBpALCHUE SHEPTUU B 9 0 1
KJIETKE
Hacnencreennas
7 uHpopManus u 9 0 0.5
peann3anus €€ B KICTKE
8 JKM3HEHHBIN IUKII KIIETKN 6 0 1
CrpoeHue u pyHKINH
9 P by 17 0 1.5
OpPraHHU3MOB
PasmHOxeHue u pa3Butue
10 P 8 0 1.5
OpPraHHU3MOB
I'eneTuka — Hayka o
11 Y 2 0 0.5

HaCJICACTBECHHOCTH U




N3MEHUYUBOCTH
OpraHU3MOB

12 3aKOHOMEPHOCTH 10 |
HaCJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
N3MEHUYUBOCTH

14 I'eneTuka uenoBeka 3 0.5

15 Cenexuusi OpraHu3MoB 4 1

16 buorexHonorus u 4 0
CHUHTETHYECKAs] OMOJIOTHS

17 PesepBHOe Bpems 1 0

OBILIEE KOJIMYECTBO 102 13

YACOB IIO ITPOTPAMME




11 KITACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB
U TeM NPOrpaMmMbIl

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThbI

JJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

3apoKICHUE U Pa3BUTHE
IBOJTIOIIMOHHBIX
MPEJICTABICHUN B
ouonoruu

MukposBontonus u eé
pe3yJIbTaThI

14

MaxkposBostonus u eé
pe3yIbTaThI

[Ipoucxoxnenue u
pa3BUTHE )XU3HU Ha 3emiie

15

1.5

[IpoucxoxaeHue yeaoBeka
— aHTPOIIOTCHE3

10

DKOJI0rus — HayKa o
B3aMMOOTHOLICHHUAX
OpraHU3MOB U
HAaJIOpraHU3MEHHBIX
CUCTEM C OKPYIKaIOLLEH
cpenou

0.5

Opranusmel 1 cpena
obouraHus

L.5

DKOJIOTHSA BUIOB U
MOy

0.5




9 DKOJIOTUA COOOIIECTB. 12 0.5
DKOJIOTHYECKUE CUCTEMBI

10 buocdepa — rmodanpHas 6 0
JKOCUCTEMA

1 YenoBek U OKpy KaroIas 6 0
cpena

12 PesepBHoOE Bpems 8 0

BIIEE KOJIMYECTB
OBIL © CTBO 102 7.5

YACOB II0 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoibHble

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcebl

Bbuonorns xkak koMIiekcHas
HayKa 1M KaK 4aCTb
COBPEMEHHOT'0 O0IIECTBA

JKuBnle cucTeMbl U UX CBOMCTBA

ypOBHeBaﬂ OpraHu3anusa )XKUBbIX
CHUCTEM

HcTtopust OTKpBITHS U U3YYEHUS
kietku. Knetounas teopus

Metobl MONEKYIAPHON U
KJICTOYHOM OMOJIOTrHH.
[IpakTuueckas pabora
«3yueHne MeToA0B KIETOYHON
Ouonoruu (xpomarorpadus,
anekTpodopes,
nuddepeHnnaibHoe
nentpudyruposanwue, [111P)»

0.5

XUMHUYECKUN COCTaB KIETKHU

MuHepanbHble BellecTBa
KJIETKH, X OHOJIOTHYecKast pojib

Oprannueckue BeIiecTna
KIJIETKUA — OETKH.

0.5




JlabGopaTopHas pabota
«ObHapyxeHue OEIKOB C
IIOMOIIIBIO KAYCCTBCHHBIX
peaxkuuin»

CsoiicTBa, K1accuukanus u
byHKIIMN OEIKOB

10

Oprannueckue BeniecTna
KJICTKU — YTIJICBOAbI

11

Oprannyeckue BelecTBa
KIJICTKU — JIMITUAbI

12

Hyxkneunoseie kucnotsl. JIHK u
PHK. JIabopatopnas pabora
«HccnenoBanrue HyKIEMHOBBIX
KHCIIOT, BBIICTICHHBIX U3 KIETOK
Pa3IMYHBIX OPTAaHHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
Hpyrue nykineo3uarpudocaTst
(HT®D)

14

CexBenupoBanue JIHK.
MeTo1bI TEHOMUKH,
TPAHCKPUIITOMHKH, TPOTCOMUKHU

15

Meroas!l CTPYKTYpHOI
Ouosiorun

16

THUIBI KJIETOK.
[Ipokapuornueckas Kierka

17

CrpoeHnue 3ykapruoTHUYECKOn
kietku. [IpakTuyeckas pabora
«M3y4yeHne CBOMCTB KIETOUHON

0.5




MeMOpaHbD»

18

HOBCpXHOCTHHfI arrapar
KIJIICTKH

19

OnHOMEMOpaHHBIE OPTaHOU/IBI
kietku. [IpakTryeckas padboTa
«M3yueHune NBHKEHUS
IIUTOIIA3MBI B PACTUTEILHBIX
KJIIETKaX»

0.5

20

[TomyaBTOHOMHBIE OpPTraHOUIBI
KJICTKU: MUTOXOHJIPHH,
rtactuabl. JlaboparopHas
pabora «MccnenoBanue
TUIa3MOJIM3a U JIeTIIa3MOJIn3a B
PACTUTENLHBIX KIIETKAX)

0.5

21

HememOpaHHbIe OpraHou b1
KJIETKH

22

Crpoenue u GpyHKIUH g1pa

23

CpaBHHTENBHAS
XapaKTePUCTHKA KIETOK
sykapuoT. JlaboparopHas
pabota «M3y4eHue cTpoeHuUsI
KIIETOK Pa3ITUIHBIX
OpPTaHU3MOB»

0.5

24

AcCUMUIISIINS U JUCCUMMJIISALIUS
— JIB€ CTOPOHBI METa0oJIM3Ma.
Tuner oOMeHa BeIIecTB.
JIaboparopHast pabota
«M3ydyeHne kaTaauTU4eCKOn
aKTUBHOCTH (pepMeHTOB (Ha




MIpUMEPEe aMHIIA3bI WITH
KaTaia3bl)»

25

DepMEeHTaTUBHBINA XapaKTep
peaKkuuii KJI€TOYHOTO
MeTtabonusma. JlaboparopHas
pabora «M13yuenue
(hepMEeHTaTUBHOTO
paciIernieHust epoKCuaa
BOZIOPOJIa B PaCTUTENIbHBIX U
KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTops U
OCJIKU-UHTUOUTOPHI

27

ABTOTpOGHBIN TUIT OOMEHA
BEIIIECTB

28

dorocunre’

29

XeMmocuHres. JlaboparopHas
pabota «CpaBHEHHE MTPOLIECCOB
(OTOCHHTE3a U XEMOCHHTE32)

0.5

30

AnaspobHbIe Opranu3mMbl. Buabl
Opoxenus. JlaboparopHas
pabota «CpaBHEHHE IIPOIECCOB
OpOXKECHUS U JTBIXaHHS»

31

AdpoOHBIE OpraHU3MBbl. DTarbl
HHEPreTU4EeCKOro ooMeHa

32

DHeprus MeMOpPaHHOTO
rpagueHTa npotoHoB. CUHTE3
AT®: paboTa MpOTOHHOH
AT®-cuaTaszsl




33 Peakuuu matpuyHOro cCMHTE3a 0
Tpanckpunuus — MaTpu4YHbIN

34 0
cunte3 PHK

35 Tpancnsuus u €€ sTarbl 0
KonupoBanue aMuHOKHUCIIOT.

36 Ponb pubocom B GuocunTese 1
Oenka

37 Opranu3zanus reHoma y 0
MIPOKAPHUOT U FYKAPUOT

13 MonekyJsspHbIE MEXAHU3MBI 0
9KCIIPECCUM F'€HOB Y 3YKapHOT
Bupycel — BHeKkIIeTOUHbBIE
(hOpPMBI )KU3HU U O0TUTaTHBIC

39 napasursl. [IpakTuyeckas 0.5
pabota «Co3nanue MoJenu
BHUpYCa»

40 Bupycubie 3a0601eBaHus 0
YeloBeKa, )KUBOTHBIX, PACTCHHIA

A1 Hanorexnonoruu B 6uonoruu u 0
MEUIIHE

42 JKu3HeHHBIA UK KIETKU 0

43 Matpuunsiii cunte3 JHK 0
Xpomocomsl. JTabopartopHas

44 pabora «3yuenue XxpoMmocom 0.5
Ha TOTOBBIX MUKpOIIpENapaTax»»

45 Jlenenune KIeTKH — MHUTO3 0

46 Tune! knerok. Kapuokunes n 0.5

nutokunes. JlaboparopHas




pabora «HabmrogeHue Mmuto3a B
KJIETKaX KOHYMKA KOPEITKa JTyKa
(Ha TOTOBBIX
MHUKpOIIpenaparax)»

PGFYJ'IHHI/H[ KHN3HCHHOI'O NUKJIa

47 0
KJIETOK

48 Opranmus3m Kak eNHOE 11eTI0€ 0
Txanu pactenuii. JlaboparopHas

49 pabora «M3yueHnue TkaHei 0.5
pacTeHuin»

TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlabopaTopHas pabota 0.5
«M3ydyeHne TkaHe! KUBOTHBIX»

Opranbl. CUCTEMBI OPTraHOB.

51 JlabopaTopHas pabota 0.5
«M3ydyeHune opraHoB IIBETKOBOT'O ’
pacTeHus»

52 Ormopa Tena opraHu3MOB

53 JIBrb>kKeHUE OPraHu3MOB 0

54 [Iutanue opraHu3mMoB 0
[IuTanue MO3BOHOYHBIX

55 KUBOTHBIX. [IniieBapuTenpHas 0
CUCTEMA YeJIOBEKa

56 JlpIXaHue OpraHu3MoB 0

57 JIpIxaHue 1Mo3BOHOYHBIX 0
YKUBOTHBIX U YEJIOBEKA

53 TpancnopT BemeCTB y 0

OpraHu3MOB




KpoBenocHas cucrtema

59 MO3BOHOYHBIX KUBOTHBIX U 0
YeJioBeKa

60 Brinenenue y opranusmMoB 0

61 3amura y OpraHu3MoB

62 NMMmyHHas cucteMa 4yenoBeka 0

63 PazpaxuMoCTh ¥ peryIsius y 0
OpraHUu3MOB
I'ymopanbpHas peryssmnus u

64 SHIOKPUHHAS CUCTEMA 0
KUBOTHBIX U YE€TIOBEKA

65 @OopMBI pa3MHOKEHUS 0
OpraHUu3MOB

66 [TonoBoe pazmMHOX)eHNE

67 Metios 0
I'amerorenes. O6pa3oBanue u
pa3BUTHE TOJOBBIX KJIETOK.

68 JlaGopaTopHas pabota 0.5
«/3yueHune CTpOCHHUS MOJIOBBIX )
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

69 WNHnuBunyansHOE pa3BUTHE 0
OpraHU3MOB — OHTOT'€HE3

70 3akJajKka OpraHoB U TKaHEH u3 0
3apO/IBIIIEBHIX JTUCTKOB
PocT u pa3BuTHE )KHBOTHBIX.

71 JlabopaTopHas pabota 0.5

«BpIsBIIEHNE IPU3HAKOB




CXOJICTBA 3apOJIbIIIEH
ITIO3BOHOYHBIX JKUBOTHBIX)»

72

Pa3mHOXeHMe u pa3BuTHE
pactenuii. JlabopatopHas
pabora «CTpoeHHE OpraHoB
Pa3MHOXKEHUS BBICIIIUX
pacTeHun»

0.5

73

Uctopus cranoBiaeHUs 1
Pa3BUTHUS TCHETUKU KaK HAyKU

74

OCHOBHBIE TIOHSITHS U CHMBOJIBI
reHeTuku. JlaboparopHas
pabora «/Ipo3zoduina kak 0ObEKT
TeHETUYECKUX HCCIIEOBAaHUID)

0.5

75

3aKOHOMEPHOCTU HACIEOBaHUS
Mpu3HaKOB. MoHOTHOpUIHOE
ckpemuBanue. [lpakTuueckas
pabora "M3yueHue pe3ysbTaToB
MOHOFI/I6pI/IHHOl"0 CKpCIuBaHUA
y apo3opuser"

0.5

76

[luTonormyeckre OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIuBaHUA

77

AHaIM3UPYIOIIEee CKpEIIBaHUE.

Henonnoe nomuanpoBanue

78

JIurnOpuiHoe CKpelBaHue.
[IpakTrueckas pabora
«M3y4yenue pe3ysnpTaToB
JTUTHOPUTHOTO CKPEIIUBAHUS Y
Ipo30(UIBD

0.5

79

[IuTonoruyeckre OCHOBBI




JTUTHOPUTHOTO CKPEITUBAHUS

80

CHeHHeHHOC HaCJICJOBaHUC
IIPHU3HAKOB

81

XpOMOCOMHa}I TCOpHUA
HaCJICACTBCHHOCTH

82

I'eneTuka nona

&3

T'enoTun kak nenoctHas
cucreMa

84

I'eHeTMUECKNI KOHTPOJIb
pa3BUTHUSA PACTCHUH, J)KUBOTHBIX
U 4eJIOBEKa

85

N3MeHYnBOCTh IPU3HAKOB.
Bunnl n3sMeHUHBOCTH

86

MonudukanronHas
U3MEHUYUBOCTD

87

BapuanvonHssli psa u
BapHalllOHHAs KpUBasl.
JIaboparopHast pabota
«MccnenoBanue
3aKOHOMEPHOCTEH
MoAN(UKAITMOHHON
n3MeH4nBOCTH. [locTpoeHue
BapHAaIlIOHHOTO psija U
BAPUALIMOHHON KPUBOIN»

0.5

88

T'enoTunuueckas
n3MeHUYnBOCTh. KoMOMHaTUBHAS
U3MEHYHUBOCTH

89

MYTaLII/IOHHaﬂ HU3MCHYHNBOCTD.

0.5




[TpakTrueckas padora
«MyTtanuu y a1po30¢uis! (Ha
TOTOBBIX MUKPOTIpENapaTax)»

90

3aKOHOMEPHOCTH
MYTallMOHHOTO MpoLecca.
DNUTreHEeTUKA U YIIUTEHOMHUKA

91

I'eneTnka yemoBeKa.
[TpakTuyeckas padora
«CocraBlieHHE U aHAJIN3
POAOCIOBHOMN

0.5

92

MeTtoasl METUITMHCKOMN
T€HETUKU

93

3HayeHne MeTULIMHCKON
TeHETUKH B MPEAOTBPAIICHUN U
JIEUEHUH T€HETHIYECKUX
3a00JIeBaHUH YEIOBEKA

94

OCHOBHbBIE TIOHATHSI CEJIEKIINU.
JIaGoparopHas paboTa

« 3yueHne copToB KyJIbTYpHBIX
pacTeHui ¥ MOPOJI JOMAIITHUX
KUBOTHBIX)»

0.5

95

MeToabl CeNeKIIMOHHOMN
pabortsl. JlaboparopHas pabota
«3yueHune MEeTOI0B CeICKITUN
pacTeHuin»

0.5

96

JocTmxeHus celeKuu
pacTeHU! U KUBOTHBIX.
[TpakTryeckas padora

«IIpuBuBKa pacTeHHiD»




97

CoxpaHeHue, U3y4eHue u
HCIIOJTH30BaHNUE TEHETHICCKUX

pecypcoB

98

buorexnosnorus xkak Hayka U
OTpacib MPOU3BOACTBA.
[TpakTyeckas pabora
«M3yuyenne oObeKTOB
OMOTEXHOJIOT UMY

0.5

99

OcHOBHBIE HaNPaBICHUS
CHUHTETHUYECKOM Oronorun

100

XpOMOCOMHAs ¥ TeHHAs
WUHXXEHEepUs

101

MGIII/IIH/IHCKI/IG OMOTEXHOJIOTHH

102

Pesepsubiii ypok. [ToBTOpenue,
000011IeHHE, CHCTEMATH3aIIUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

16.5




11 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBo uacoB

KoHTpoJbHbIE

Bcero
padoThbI

IIpakTHYeckue
padoTbI

DJIeKTPOHHBIE
uudpossie
o0pa3oBaTe/ibHbIE

pecypcbl

DBosroMOHHAs Teopust Y.
JapBuHa

JIBUOKYyIIHE CUJIBI HBOJTIOLIUU
BuA0B 1o Y. JlapBuny

Bbopnba 3a cymectBoBanue,
€CTECTBEHHBI U UCKYCCTBEHHBIN
otbop

DopMUPOBAHNE CUHTETUUECKON
TEOPHUH IBOJIOLUU

DTansl 3BOIIOIMOHHOTO
MpoLecca: MUKPOIBOJIIONHUS U
MaKPOIBOITIOIHUS

HOHYJ'IHI_[I/IH — JOJICMCHTAapHaA
€AnHuIa 3BOJIFOIUN

3aKOH reHEeTUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas
pabora «BrlisBienue
M3MEHYUBOCTH Y 0COOEH OIHOTO
BUJIA»

0.5

DneMeHTapHbIE (PaKTOPHI
HBOJIIOLIMH




Dddekt ocHoBarens. Ipdekr
6YTBIJ'IO‘—IHOFO rOpJIbIIIKa

10

Murpauuu. U3onsauumn
MOMYJIALMN: Teorpaduaeckas,
onomornyeckas

11

EcrecTBennblii 0oTOOp —
HaIpasJSOmMui GaxTop
9BOJIIOLIUU

12

[TonoBoii oT60Op

13

[Ipucnoco0aeHHOCTh OPraHU3MOB
KaK pe3yibTaT MUKPOIBOIIOIUH.
JlabopaTopHas pabota
«M3yuenune apomopho30B 1
WJIM0AJAINTAlUN Y PACTEHUUN U
KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHuil y
OpraHu3MoB: MOp(hoJIoTHIecKue,
¢buznogoruuecKue,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
JlabopaTopHas pabota
«IIpucnocobneHus: OpraHu3MoB 1
UX OTHOCHUTEJIbHAS
11e1ecoo0pa3HOCTh»

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JIaboparopHast paboTa
«CpaBHEHHE BUJIOB 10
MOP(}OTOrHIecKOMY KPUTEPHIO)

0.5

16

CrpykTrypa Buza

17

BunoobpazoBanue kak pe3yiabTart




MHKPOIBOJJIIOIUA

CBs3b MHKPO3BOJIIOLIUA U

18 0
AMUAEMUOJIOTHH
MakposBonronus.

19 [TaneoHnToOrnYecKre METOAEI 0
M3YYEHHUSI SBOJIOINH

20 buoreorpaduyeckue MeTosl 0
W3YYCHHUSI SBOJIOINH
OMOpPHOIOTHYECKHE U

21 CpPaBHUTEIHLHO-MOP(HOIOTHICCKUE 0
METO/IbI U3YUYEHHS IBOTIOIUI
MonekynspHO-T€HETUYECKHE,

” OMOXHMHYECKUE U 0
MaTeMaTHYeCKUE METO/IbI
W3Yy4YEeHUs IBOJIOIUN

3 OO6mmue 3aKOHOMEPHOCTH 0
IBOJTIOIIAN
AnanTuBHas paguarus.

24 HepaBHoMepHOCTH TEMITOB 0
9BOJTIOLIAN

)5 HayuHnble runoressl 0
MIPOUCXOXKACHUS KU3HU Ha 3emiie

26 JloHay4HbIe IpeACTaBICHUS O 0
3apOKJICHUU KU3HU

7 OcHoBHbIE aTanf,I 0
HEOPraHUYECKOM 3BOTIOIUN

28 ['unoressl 3apokIeHUS KU3ZHU 0

29 HcTopus 3emau 1 METOAIBI €€ 0.5




n3yuenus. JlabopaTopHas pabora
«/3yueHne u onucaHue
HCKOMIAEMBIX OCTAaTKOB JPEBHUX
OpPTaHU3MOB)

30

HauanbHele aTans! opraHu4eckoin
9BOJIIOLIMU

31

DBOIIOLUS DYKApUOT

32

OCHOBHBIE 3Tallbl HBOJIOLMH
pPacTUTENILHOIO MUpA.
[IpakTuueckas pabora
«M3yuenue ocobeHHOCTEN
CTPOEHHUs PACTEHUM PA3HBIX
OTJIEJIOBY

0.5

33

OCHOBHBIC 3TAIIBI OBOJJOINH
JKUBOTHOT'O MHpa

34

OBONIOIMS )KUBOTHBIX.
[TpakTruyeckas padora
«M3ydyeHnune ocobeHHOCTEN
CTPOEHUS TTO3BOHOYHBIX
AKHUBOTHBIX)»

0.5

35

Pa3BuTHe xu3Hu Ha 3emiie 1o
3paM U Iepuoaam

36

MaccoBbie BBIMUPAHUST —
IKOJIOTUYECKUE KPU3HCHI
MIPOIILIIOTO

37

CoBpeMeHHbIN IKOJIOTHYECKHUI
KpH3HC, €T0 0COOEHHOCTH

38

CoBpeMeHHas cuctema




OpPraHMYECKOTO MPOIILIOTro

39

OCHOBHBIE CUCTEMaTHYECKUE
IpyMIbl OPraHU3MOB

40

AHTpOHOJ’IOFI/I}I — HayKa O
YCJIIOBCKC

41

Passutue npeacrasieHuit o
IIPOUCXO0XKACHUH YEIIOBEKA

42

MecTo yenoBeka B CUCTEME
OpPraHUYECKOTO MHpA.
JlaGopaTopHas pabota
«M3yvenne ocobeHHOCTEH
CTPOCHHS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C TIPSIMOXOXKICHHECM)

0.5

43

JIBU>Ky1IHe CUJIbl aHTPOIIOreHe3a

44

CooTHOIIICHHE OUOJIOTUYECKUX U
COIMATBHBIX (PaKTOPOB B
aHTPOIIOTEHE3e

45

OCHOBHEBIE cTagun
AHTPOIIOr€HE3a

46

ITaneoreneTuka u
naJJ€eoOrecHoMuKa

47

9BOJ’II—OI_[I/I}I COBPCMCHHOT'O
YCJIOBCKA

48

UYenoBeueckue pachl.
[IpakTrueckas pabora
«M3ydenHne 3K0I0THIeCKIX
aJanTalyil 4eJIOBEKa

0.5

49

MexaucIuIIMHAPHBIC METOIbI




AHTPOIIOJIOT N

50

3ap0>1<,ueHI/Ie " pa3BUTHC
9KOJIOTHHN

51

MeToIbI SKOOTHH.
JlaGopaTopHas pabora
«3yueHne MeTo10B
IKOJIOTHYECKUX MCCIICTOBAHUI)

0.5

52

3HaYeHUE YKOJIOTUUECKUX 3HAHUI
IUTSL YeJI0BEKA

53

Dkonorudeckue HpakTopsl

54

Abuortnueckue gaxtopsl. Cer
KaK 9KOJIOTHYECKHI (akTop.
JlaGopaTopHas pabota
«BpIsiBIEHNE TTPUCTIOCOOICHU
OPTaHU3MOB K BIUSTHHIO CBETa

0.5

55

AOGuoTtnieckue (HakTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI
¢dakrop. JlabopaTopHas padora
«BpIgBIIEHNE TIPHUCTTOCOOIEHNI
OpPraHU3MOB K BIUSHUIO
TEeMIIEPaTypbI»

0.5

56

Abunornueckue GpakTopbl.
BnaxxHOCTB KakK 9KOJIOTHYECKUI
(dakTop. JTaboparopHas pabora
«AHaTOMHYECKHE 0COOEHHOCTHU
pacTeHui U3 pa3HbIX MECT
oOuTaHUS

0.5

57

Cpensr 0OuTaHUsI OpraHU3MOB




58

buonornueckue PUTMBI

59

XKuznennsle GopMbl OpraHU3MOB

60

buotuyeckue hakTopsl

61

3HaueHne OMOTHYECKUX
B3aMMOJACHCTBUHN I
CYILIECTBOBAHUS OPraHU3MOB B
cpene oOuTaHus

62

DKOJIOTHYECKHE XapaKTEPUCTUKN
TOTYJISILIUT

63

OcCHOBHBIE TTOKa3aTeIIN
HOHy.HHLII/II/II YUCJIICHHOCTD,
IJIOTHOCTb, BO3PACTHAS U
MOJIOBAs CTPYKTypa

64

OCHOBHBIE TIOKa3aTeIH
MOIYJISIIIUK: POYKITAEMOCTb,
MPUPOCT, TEMIT POCTa,
CMCPTHOCTH, MUI'PALIUA

65

DKojorudeckasi CTpykTypa
MOMYJISLUN

66

JlvHamMuka nomyJssanuu u eé
perysus

67

KpI/IBHe pocTa YUCICHHOCTU
IIOITYJIAAI U M. KpI/IBBIe BBDDKHMBAaHUA

68

DKoJoru4ecKasi HAIIa BUAA.
JlaGopaTopHas pabota
«IIpucnocobienus ceMsiH
pacTeHUH K pacCceICHUIO»

0.5

69

Bup xak cucrema nonysisiiui




3aKOHOMepHOCTI/I IIOBCIACHHUA U

70 . 0
MUTPAIU KHBOTHBIX
71 Coo011ecTBO OpraHu3MOB —
70001 (S: (0%] 0
7 DKocucTemMa Kak OTKpPhITast
cuctema 0
7 KpyroBopot BewecTs 1 MOTOK 0
SHEPTUU B IKOCHUCTEME
74 OcHOBHBIE MIOKa3aTENN
HKOCHCTEMBI 0
75 DKOJIOTHUECKUE TUPAMUIbI 0
76 W3menenus coodmecTs —
CYKIIECCUH 0
[TpupoaHbie 3KOCUCTEMBI.
77 DKOCUCTEMBI 03€p U PEK. 0
DKOCUCTEMBI MOPEN U OKEAHOB
[IpupoaHbie 3KOCUCTEMBI.
78 DKOCUCTEMBI TYH/IP, JIECOB, 0
CTeneH, IMyCThIHb
79 AHTPOIOTr€HHBIE 3KOCUCTEMBI 0
Ypboskocucremsl. [Ipaktuueckas
80 pabora «/3yueHue u onvcanue 0.5
ypOOIKOCHUCTEMBD»
3aKOHOMEPHOCTH (POPMUPOBAHUS
81 OCHOBHBIX B3aUMOJICUCTBUI 0
OpPraHU3MOB B KOCUCTEMAX
22 MexaHu3Mbl BO3JEHCTBUSA 0

3anH3HeHI/II>JI PAa3HBIX TUIIOB Ha




cyOOpraHu3MEeHHOM,
OpPraHU3MEHHOM,
MOoMmyJIIMUOHHOM U
DKOCHUCTEMHOM YPOBHSAX

buocdepa — obmiennanerapuas

83 obomouka 3emiu

%4 VYuenne B. U. Bepnaackoro o
ounocdepe

25 3aKOHOMEPHOCTH CYLIECTBOBAHUS
ouochepsl

26 KpyroBopoTs BemecTs u
OMOTEOXUMHUYECKUE INKITBI

27 30HaIBHOCTH OHOChEpHI.
OcHOBHBIE OMOMBI CYIITH

88 YcToiiuuBocTh Ouocdepsl

29 DKOJIOTM4ECKHE KPU3HUCHI U X
MIPUYUHBI

90 Bo3saeiicTBue yenoBeka Ha
ouochepy

91 AHTpONIOreHHOE BO3JEHCTBHE HA
pacTUTENBbHBIN U )KUBOTHBIN MU

92 OxpaHa npupos
OCHOBHbIE TPUHIUIIBI

93 YCTOWYUBOTO Pa3BUTHS
YeJI0BEYECTBA U MIPUPO/IBI
PannonansHoe

94 MIPUPOIOTIONBE30BaAHUE U

COXpaHEHHEe OMOJIOTHYECKOTO




pazHooOpa3zus 3emin

95

O00011IeHIE IO TEME
«MUKPOIBOJIIOIHS U €€
Pe3yabTaThI»

96

O06001IeHE 10 TEME
«Makpo3BoJIIOIUA U €€
Pe3yJIbTAThDY

97

O06001IeHME 10 TEME
«IIpoucxoxaeHre u pa3BUTHE
JKA3HU Ha 3eMIIe»

98

O00011IeHIE IO TEME
«ITpoucxoxieHre YeIoBeKa —
AQHTPOIIOTCHE3)»

99

O06001IeHne 110 TeMe « DKOJIOTHUA

— HayKa O B3aMMOOTHOIIICHUSIX
OpraHU3MOBY

100

O06001IeHME 10 TEME

«Opranusmsl U cpea OOUTaHUsD

101

O06001IeHne 110 TeMe « DKOJIOTHUA

BUJIOB U TIOMYJISIITUI

102

O600menue mo reme «buocdepa

— TI100aIbHAS DKOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

102

7.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






