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®denepanbHas paboyas nmporpamma 1o ydyeoHomy npeamety «buomnorus» (6a30BbIit
ypoBeHb) (mpeaMeTHass o0macTh «EcTecTBEHHO-Hay4yHbIE MpeaMeThl»)  (masnee
COOTBETCTBEHHO - TporpaMma IO OWOJOTHUM, OMOJIOTHS) BKJIIOYAET MOSICHUTEIbHYIO
3aMHCKYy, COACP)KaHUE OO0yUYeHUs, TNIAHUPYEMbIC PE3YJIbTaThl OCBOCHHS MPOTPAMMEBI 110
OMOJIOTHH, TEMAaTHYECKOE TNIAHUPOBAHUE.

[TosicauTenpbHAs 3amMUcKa OTpakaeT OOIue IeIH W 3aJa4d WU3Y4eHHs] OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHMUECKUX MPEANOChUIOK K €€ HW3YYCHHIO OOyJaronIuMucs,
MECTO B CTPYKType ydeOHOro IjlaHa, a TakkKe MOAXOAbl K OTOOpY COAep aHus, K
OTIPEJICIICHUIO TUTAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOydeHHS PACKpBIBACT  COJEpXKATEIbHbIE JIMHUHM, KOTOPHIE
npeIaraloTcsl i 00sI3aTEIbHOTO M3YYCHHUS B KaXKJIOM KJIacCe Ha YPOBHE CPEIHETrO
o01ero oOpazoBaHusI.

[TnanupyemMbie pe3yiabTaThl OCBOCHHUS MPOTPAMMbI MO OHOJIOTHH BKJIHOYAIOT
JUYHOCTHBIC, METaNpEeIMETHBIC PE3yNbTaThl 32 BECh MEPHUOJ OOy4YeHHUS Ha YypOBHE
cpemHero o0mero oopa3oBaHMsl, a TAKXKE MPEAMETHBIC TOCTIKCHHS 00yJaromerocs 3a
KaXKJIbIi TOJT 00yUICHHUSI.

HOACHUTEJIBHASA 3AIINCKA

IIpu paspaboTrke mnporpaMmbl 1O OHUOJOTUM TEOPETUYECKYIO OCHOBY JUIsS
OMpEJICICHUS TIOJIXO0JI0OB K (OPMHUPOBAHHMIO COJACpKaHUS Y4eOHOro MpeaMeTa
«bwuosorus» cocTaBUIN: KOHIenTyanbHble nosnoxenus ®I'OC COO
0 B3aUMOOOYCIIOBJICHHOCTH IIEJIeH, COJEPKaHM, PE3yIbTaTOB O0YUCHUS M TpeOOBaHUH
K YPOBHIO TIOJTOTOBKH BBHIITYCKHUKOB, TMOJIOKEHHUS 00 OOMMX MENAX M MPUHIINAIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO 00Iero 00pa3oBaHus B
Poccuiickoit deneparuu, a TakKe MOJOKEHUS O crienupuke Onosornu, e€ 3HAYCHUH B
MO3HAHWU KUBOM MPUPOJIBI U 00ECTICUCHHUH CYIIECTBOBAHUS YE€IOBEYECKOTO OOIIECTRA.
CornacHO Ha3BaHHBIM TOJIOKEHUSIM OTPEACIICHBl OCHOBHBIE (DYHKIIMHM MPOTPAMMBI 110
Ouosnoruu u e€ CTpyKTypa.

[Iporpamma mo Ouosjoruu Aa€T MpeAcTaBlIeHHE O LEeNsuX, 00 oOiel cTpareruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHS OOy4YaIOMIMXCA CpPEACTBAMU ydyeOHOTo mpeaMera
«buonorusy, ompenenser 00s3aTeIbHOE IPEAMETHOE COJACpPIKAHUE, €ro CTPYKTYpPY,
pacmpeesieHre 1o pasiesaM U TeMaM, PEKOMEHIyeMYIO TIOCTIe0BaTeIIbBHOCTh N3YUCHUS
y4eOHOTO MaTepHuaia ¢ yuéToM MEXIPEAMETHBIX U BHYTPUIIPESIMETHBIX CBS3CH, JIOTUKA
00pazoBaTeIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyYaIOIMIMNXCS.

B mporpamme mo OmosioTMHM TakXKe YYHTHIBAIOTCS TPEOOBAHHS K TUIAHHPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM W  TPEAMETHBIM  pe3yjbTaTaM OOy4YeHHS B
dbopMUPOBAaHUN OCHOBHBIX BHJOB y4eOHO -TIO3HABATEIBLHOM JICATEILHOCTH/YUSOHBIX
JEHCTBUIN 00YyJarOIINUXCsl IO OCBOCHUIO COJICPKAHUSI OMOJIOTMYECKOT0 00pa3oBaHUsl.

B mnporpamme mo Owmonoruu (10-11 xmaccel, 0a30BbIi YpOBEHb) peaan30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3Yy4YeHHHM Ouoyioruu, Omarojaps dYemy B Hel
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IIPOCMATPUBACTCS HAMPABIECHHOCTh Ha Pa3BUTHE 3HAHUMU, CBSI3aHHBIX ¢ (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS, IICHHOCTHBIX  OPHCHTAMH  JIMYHOCTH,
AKOJIOTHYECKOTO MBINIICHHUS, MIPEACTABICHUN O 3J0POBOM 00pa3e KU3HU M OCPEKHBIM
OTHOIIICHUEM K OKpyXKaromield mpupomHoit cpene. [loatomy Hapsamy ¢ u3ydeHHEM
0OIIEONONIOTUYECKUX TEOPUH, a TaKXKe 3HAHWUA O CTPOCHUHU JKHUBBIX CHCTEM DPa3HOTO
paHTa W CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX MPOIECCOB B Iporpamme IO
OMOJIOTHHN yJIeJICHO BHUMAHHE HCTIOJIb30BAHUIO MOJYYEHHBIX 3HAHHWM B MOBCETHEBHOM
KU3HM JUIS  PEIICHUS TPUKIATHBIX 3aJad, B TOM UHCIE: TPOQPUIAKTUKH
HACJICICTBEHHBIX 3a00JICBAaHUM YENOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTHUPOBAHUS,
000CHOBaHUS IKOJOTHYECKU LI€TIeCO00Pa3HOTO MOBEJACHUSI B OKPYKAIOIIEH MpUpPOIHON
cpene, aHalv3a BIUSHHUS XO3JHCTBEHHOH JIEATEIHLHOCTH 4YEJIOBEKa Ha COCTOSHHUE
NPUPOAHBIX M HCKYCCTBCHHBIX DJKOCHUCTEM. YCHWJICHHEC BHHMAHHS K TIPUKIAJTHON
HAIPABJICHHOCTH Y4eOHOTO mpeameTa «bHONOTHS» TPOIUKTOBAHO HEOOXOIMMOCTHIO
oOecrieueHusT YCIIOBUW JUIS pEIICHUS OJHOM W3 aKTyalbHBIX 3aad IIKOJHLHOTO
Oouonornueckoro oOpa3zoBaHus, KOTOpas npeamnoiaraetT GOpMUPOBAHNUE Y OOYUAIOIIUXCS
CIIOCOOHOCTH ~ QaNTUPOBATHCA K  HW3MEHEHUSM JUHAMHUYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

[Iporpamma 1o OHWOJOTHUU SIBISIETCS OPUEHTUPOM JUISI COCTaBJICHHUS pPabOdMX
IpPOrpaMM, aBTOPBI KOTOPBIX MOTYT MPEIJIOKHUTh CBOM BapHaHT MOCIEIOBATEIbHOCTH
U3YYECHHS] U CTPYKTYphl y4eOHOTO maTepuasia, CBOE BHJACHHE IyTel (popmMupoBaHus y
obOyuaromuxcs 10-11 kmaccoB mpeaMETHBIX 3HAHUW, YMEHHH M CIIOCOOOB y4eOHOM
NCATENBHOCTH, a TaK)Ke METOJWYECKHX PEIICHWH 3a7ad BOCIUTAHUS W Pa3BUTHUS
cpencTBamu yueOHOTO npeameTa «buomorusiy.

buonorus Ha ypoBHE cpeaHero oomero oopa3oBaHus 3aHUMAaeT BakHOE MecTo. OH
obecnieunBaeT (opMUpoBaHHE Yy OOyYarolmIMXCsl MPEICTABICHUN O HAyYHOU KapTUHE
MUpa, pacmmpser W 0000ImaeT 3HAHWS O JKWBOW MpUponae, €€ OTIUYUTEIHHBIX
npU3HaKaX - YPOBHEBOW OpPraHW3allid W HBOJIIOIUU, CO3MAET YCIOBUA JUIs: TIO3HAHUS
3aKOHOB KUBOUM MPUPOJbI, hopMUpOBaHUS (YHKIIMOHAIBHOW TPAMOTHOCTH, HABBIKOB
3I0POBOTO M 0€30MMacHOr0 00pa3za KU3HHU, PKOJOTHUYECKOTO MBIIUICHUS, 1IEHHOCTHOTO
OTHOUIEHUS K )KUBOW MIPUPOJE U YETOBEKY.

bonbiioe 3HaueHWe OHOJOTHS MMEET TaKkXKe JUisl PEIIeHHs] BOCHUTATENIbHBIX U
Pa3BUBAIONIMX 3aJad CPEJHEr0o OOIIero oO0pa3oBaHMSs, COIMATU3AIMU OOYYarOUIUXCH.
N3yuenue Omonornu obecreunBaeT yCIOBUS I (DOPMHUPOBAHUS WHTEIUICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX W WH(OPMAIIMOHHBIX HABBIKOB, JACTETHYCCKOH KYJIbTYPHI,
CIIOCOOCTBYET HWHTETpallid OWOJOTUYECKUX 3HAHWUW C TPEICTABICHUSIMH W3 APYTHX
y4eOHBIX TPEAMETOB, B 4YacCTHOCTH, (m3uku, xuMuu U Teorpaduu. HazBanubie
MOJIOKEHUST O TpeJHA3HAUYCHUU y4uyeOHoro mpeameTra «buojorus» cocTaBUIU OCHOBY
JUISL  OTIPENIETICHUS] TOJIXOJ0B K OTOOPY M CTPYKTYPHPOBAHHMIO €T0 COJACPKAHUA,
MPEICTaBIEHHOTO B IIporpamMMe 1o OMOJIOTHH.

Ot6op conepkanusi yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3UIMKA KYJIbTYpOCOOOPA3HOrO MOJX0JIa, B COOTBETCTBUM C KOTOPHIM
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oOyyaromuecs: JOJDKHBl OCBOUTH 3HAHUSI M yMEHHUS, 3HAYMMBbIe IJi1 (POpMHUPOBAHUS
oO1el KyJnbTyphl, ONpPEACISAIONINE aJeKBaTHOE TMOBEJICHUE YEJIOBEKa B OKPYKaloIleH
OPUPOJIHOM cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOM JKM3HM U TMPAKTUYECKOU
nestenbHocTH. Ocoboe MecTo B 3TOM CHCTEME 3HAaHUM 3aHUMAOT 3JIEMEHTHI
colepKaHusl, KOTOpPBIE CIy>KaT OCHOBOW i (OPMHUPOBAHUS TPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHE MHUpa W 1EHHOCTHBIX OPUEHTALUSIX
JMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3alUud OMOJIOTUYECKOr0 00pa30BaHUsl.

CTpyKTypUpOBaHHUE COACpkKaHUS YYEOHOr0 MaTepualia B IporpamMme mo OuoJIoTuu
OCYUIIECTBJICHO C Y4YE€TOM MPUOPUTETHOIO 3HAYECHHUS 3HAHUKA 00 OTIMYUTEIHHBIX
OCOOCHHOCTSIX JKUBOM MPUPOJBI, O €€ YypOBHEBOW OpraHu3alldd M SBOJOIMU. B
COOTBETCTBUM C J3TUM B CTPYKType ydeOHOro mpeamera «bHOIOTHS» BbIJCICHBI
CIEAYIOIINE CcoJepXKarelbHble JUHUM: «buonorus kak Hayka. MeToapl Hay4yHOTO
no3HaHusm», «Knetka kak Ouosjorumyeckas cucreMay, «OpraHu3m Kak OuoJIOrHYecKas
cuctemay, «CucreMa W MHOToOOpa3Me OPraHUYECKOTO MHUpPa», «IBOJIONUS KUBOU
PUPOJIBIY), « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

Henb nzydyenus: yuebHoro npeamera «buosgorus» Ha 0a30BOM YpOBHE - OBJIAJICHHE
OOyYarOIMMUCST 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHATBLHON OpTraHW3allid KUBBIX
CHUCTEM pA3HOTO0 paHra M MPUOOpPETEHHWE YMEHHM HCIIONb30BaTh 3TH 3HAHMS IS
IPaMOTHBIX JICUCTBHI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOJBI U PEIICHUS PAa3TMUHbIX
KU3HEHHBIX MPOOJIEM.

JlocTmkeHue ey u3ydeHus: yaueoHoro npeamera «buosorus» Ha 6a30BoM ypoBHE
o0ecreunBaeTcs peeHUueM CIEIYIONINX 3a1au:

OCBOCHHE OOYJarONTUMUCS CUCTEMBI 3HAHUH O OMOJIOTHYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaxX, 3aKOHOMEpPHOCTSX, THUIIOTe3aX, MpaBWIaX, CIyXaluX OCHOBOM A
dbopMUpoBaHUsl TPEICTABICHUI O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METO/ax
HAy4YHOT'O I[I03HAHUS, CTPOCHUH, MHOTOO0Opa3sMh M OCOOCHHOCTSX JKUBBIX CHCTEM
pa3HOro  ypOBHS  OpraHU3allud, BBIJAIONIUXCS  OTKPBITUSIX W COBPEMEHHBIX
VICCIIEIOBAHUSX B OMOJIOTHH;

dbopMupoBanue y OOydYarOMIMXCS  IMO3HABATEIBHBIX, HHTEIICKTYIbHBIX
U TBOPUYECKHX CIOCOOHOCTEM B TMpPOIECCE aHadu3a JaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUM HAayYHBIX B3TJISJIOB, A€W U MOJIXOI0B K U3YUCHHIO KUBBIX CHCTEM Pa3HOTO
YpPOBHSI OpraHu3alluu;

CTaHOBJICHHE y 00yYaromuxcs 001mend KyiabTyphl, (PyHKIIMOHAIBbHON IPAMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATH W OIICHUBATH SIBJICHUSA OKPYXKAIOLIEr0 MHpPa KUBOU
IPUPOBI HA OCHOBAHHUY 3HAHWH U OTBITA, TIOTYUYEHHBIX MPU U3YYCHUN OUOJIOTHHY;

dbopMupoBaHue y 00y4arOIUXCs YMEHUN WITIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUM B TMPAKTUYECKOW JICSITCIHBHOCTH 4YEJIOBEKa, pPa3BUTUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUSI YEJIOBEKOM >KHBOM
IPUPOABI, HEOOXOTUMOCTH OEPEeKHOTO OTHOIIEHUS K HEW, COONIOACHHS STUYECKHUX
HOPM TP MPOBEJICHUN OMOJOTUYECKUX UCCIIEI0BAHNIT;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUM JUIS TOBBILICHUS  YPOBHS
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AKOJIOTUYECKOHN KYJIbTYpHI, 1Sl GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHM B TOBCEIHEBHOW >KHU3HU JUIS
OLICHKM TIOCJHEACTBHI CBOEH JEATENbHOCTH IO OTHOIICHHIO K OKPYXKalollel cpene,
COOCTBEHHOMY 3[I0pPOBBbIO, OOOCHOBaHHME H COONIIOJIEHUE MEp MNPOPHIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnnero oOmiero oOpazoBanus «buonorusy, uzydaemas Ha 0a30BOM
yYpOBHE, SIBJISETCS O0S3aTeNbHBIM YYEOHBIM MPEAMETOM, BXOJSIIIUM B COCTaB
npeaMeTHol obnactu « EcTecTBeHHO-HAyUHbIE TTPEAMETHD.

OG6iee 9uCiI0 YacoB, peKOMEHI0OBAaHHBIX IS U3yueHUs orosioruu - 68 yacos: B 10
kimacce - 34 yaca (1 wac B Hememwo), B 11 kmacce - 34 yaca (1 wac B Hemento).
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COAEPKAHUE OBYYEHUSA 10 KJIACC

Tema 1. buoJsiorusi kKak HayKka

buonorus kak Hayka. CBsi3b OHMOJIOTMM C OOILECTBEHHBIMU, TEXHHUYECKUMHU H
JIPYTUMH €CTECTBEHHBIMU HayKamH, ¢uiocodueit, 3STUKOM, 3cTeTUKON U mpaBoM. Poib
Ouonorun B (POPMHUPOBAHMM COBPEMEHHON Hay4yHOWl KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonpl MO3HaHUS >KUBOW NPHUPOABI (HAONIOJACHHE, IKCIEPUMEHT, OIMUCAHUE,
U3MepeHue, Kiaccuukaiys, MoAeTMpOBaHUE, CTATHCTHYECKAs: 00paboTKa TaHHBIX).

Hemoncmpayuu:
Hopmpemuwi: U. lapsun, I'. Menaens, H.K. Konbios, [Ix. Yorcon u ®@. Kpuk.
Taoauyst u cxemur: «MeTobl TO3HAHUSA KUBOU TPUPOIBDY.

Jlabopamopnvie u npakmuueckue pabomaoi:
[Ipaktuueckas padota Ne 1. «Mcnonb3oBaHre pa3iMuHbIX METOIOB MPU U3YUCHHUH

OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBbI U MX OPTraHU3AIUA

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeAMET u3yuyeHus Ouosioruu. OTiamyue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CgoiicTBa OmocuUCTEM W WX pa3zHOOOpa3ue. YPOBHU OpraHu3ainuv OUOCHUCTEM:
MOJIEKYJIAPHBIN, KIECTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSAIMUOHHO -BUIOBOU,
HKOCHCTEMHBIH (OMOreoleHOTHYECKUT), OOChEpHBIH.

Jemoncmpayuu:

Taoauuyvr u cxemvi: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OpraHu3alluu
YKUBOU IIPUPOIBI».

Oobopyoosanue: monenb monekynsl JJTHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJICTKH

XUMUYECKAM COCTaB  KJIETKH. XHMHUYECKHE DJIEMEHTBhl: MAKpPOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIUM BOJABl M MHUHEPAIBHBIX BellecTB B KkieTke. llogmepikanue
OCMOTHYECKOT0 OajaHca.

benku. CoctaB u cTpoeHHEe O€NKOB. AMHHOKHCIOTHI - MOHOMEpPBI OEJIKOB.
He3zamenumbie ¥ 3aMEHHMbIE AMHHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB. Y POBHH
CTPYKTYpPbl OEJIKOBOM MOJIEKYJIbI (TI€pBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue QyHKInm 6EIKOB.

depMeHThl - OuoJiorhueckue Karanu3atopbl. CTtpoeHue GdepmMeHTa: aKTHUBHBIM
HeHTp, cyocrparnas crneuuduunocts. Kobepmentsl. Butamunsl. Otnuuus pepmMeHTOB
OT HEOPraHUYECKHUX KAaTalnu3aTOPOB.

VYrneBoapl: MOHOcaxapuibl (TIIOK03a, pubo3a M Je30KCHpU003a), aUcaxapu/ibl
(caxaposa, Jakro3a) W moJuMcaxapuabl  (Kpaxmaja, IJIMKOT€H, LEJIII0J03a).
buonornueckue pyHKIMH YTIIEBOIOB.
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Jlunuasl:  TpuriMuepuasl,  gocomununapl, crepounsl. [T uapoPUIBHO-
ruapodoOHbie cBoiicTBa. buonornueckue (yHkimu JunuaoB. CpaBHEHHE YTIIEBOJIOB,
0€TKOB M TUIUI0B KaK MCTOUHHUKOB SHEPTUH.

Hyxnennossie kucnorsl: JJHK n PHK. Hykieotuael - MOHOMEpPBI HYKIEMHOBBIX
kucnoT. Crpoenune u ¢ynkuuu JIHK. Ctpoenne u pynkiuu PHK. Bunst PHK. AT®:
CTpoeHue U QyHKIUH.

[uronorus - Hayka o kietke. Kiietounas teopus - npumMep B3auMOJEHCTBUS UAECH
1 (aKTOB B HAYYHOM MMO3HAHUHU. MeTObl U3YYEHUS KIIETKU.

Krnerka kak menoctHas xuBasg cucrema. OOIIMe NpU3HAKU KIETOK: 3aMKHYTas
HapyxHas memOpaHna, monekyibl JIHK kak reHermyeckuid ammapar, CUCTEMa CHUHTE3a
Oenka.

Tunel KIETOK: 3yKapuOTHYECKass M Mpokapuotuyeckas. OCOOCHHOCTU CTPOEHUS
MpOKaprOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHHE 3YKapUOTHIECCKOM
KJIeTKU. OCHOBHBIC OTJIMYMS PACTUTEIBLHON, ’KUBOTHOWU U TPUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPhl KJIETOK - KJIETOYHAsl CTEHKA, TIJIMKOKAJIHMKC, HX
¢byskiuu. [lnazmatuueckass memOpana, e€ cBoiictBa M ¢yHkuuu. llurorumazma u eé
opraHounpl. OpHomeMOpaHHbie opraHouasl kieTku: OIIC, anmapatr ['onbmxu,
nu30coMbl.  [lolyaBTOHOMHBIE  OpraHOMIbl  KJIETKA: MHUTOXOHAPWUM, IIJIACTUIBI.
[Ipoucxoxxnenne MUTOXOHIpUI U Tutactu. Buasl mactua. HememOpaHnHbie opraHOUIbI
KJIETKH: PUOOCOMBI, KJIETOYHBI LEHTP, LEHTPUOIU, PECHUYKU, KTYTUKU. DyHKIHUH
OPTraHOUJIOB KIIETKU. Brirouenus.

SAnpo - perynaTtopHblii LeHTp kieTku. CrpoeHue snpa: siaepHas o000JIOUKa,
KapuoIuIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcropT BEIECTB B KIETKE.

Jemoncmpayuu:

Ilopmpemwi: A. Jlesenryk, P. I'yk, T. [lIBanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juazpammor: «PacnpeneneHrne XMMHYECKUX 3JIEMEHTOB B HEKHUBOW IPUPOJACH,
«Pacnipenenenne XMMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Taonuust u cxemvri: «llepuoguyeckas TabIWIa XUMHYCCKUX DJICMEHTOBY,
«CTtpoenue MoIeKynbl BOJbDY, «buocunres Oenka», «CTpoeHUE MOJEKYIbl OElKay,
«Ctpoenue ¢epmentay, «HyxneunHossie kuciotel. JIHK», «CtpoeHue Mmomnekybi
AT®», «CTpoeHHe >SYKApUOTUUECKON KIETKW», «CTpPOCHHE IKMBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOW KIETKW», «CTpOe€HHE NPOKAPUOTHYECKON  KIIETKWY,
«CtpoeHue siipa KIEeTKN», « Y TIeBOAbD, «JIMIuabD.

Obopyoosanue: CBETOBOM MHUKPOCKOI, 0OOpyJOBaHUE JJIsi NPOBEJEHUS
HaOMIOJICHUM, W3MEPEHUM, DKCIEPUMEHTOB, MHUKpOIpENnapaTbl  PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KJIETOK.

Jlabopamopnsie u npakmuyueckue padoomol:

Jlabopatopnast padota Ne 1. «/3ydeHne KaTaauTUIECKON aKTUBHOCTH (PEPMEHTOB

(Ha mpuMepe aMuiIa3bl UK KaTalasbl)y.
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JlaGopatopHas pabota Ne 2. «3yueHue CTpOeHUs KJIETOK PaCTEHUM, )KUBOTHBIX U
OaxkTepuii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpETIapaTax U UX OIHCAHHE.

Tema 4. ZKu3He1eiTeJIbHOCTD KJIETKH

OOmeH BemecTB, WM MeTaboiu3M. AccUMWIALUS (TJTACTUUYECKUU OOMEH) U
TUCCUMUWIISIITUSL  (QHEpTreTUYecKnii OOMEH) - JBE CTOPOHBI E€IUHOTO IMporiecca
Metabonu3ma. Poilb 3aKOHOB COXpaHEHHS BEIIECTB M JHEPrUd B TMOHUMAHHUH
MeTaboau3ma.

Tumnbel odMeHa BellecTB: aBTOTPOHBIN W rerepoTpodHblil. Ponb ¢GepmeHTOB B
oOMeHe BEeILECTB U MPEBPAIICHUHN SHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TeMHOBas (a3wpl doTocuHTe3a. Peakiuu (orocuHTesa.
OddexkTuBHOCTh PpoTOCHHTE3a. 3HAUEHUE (POTOCHMHTE3a ISl )KU3HU Ha 3emiie. BriusHue
yCIIOBUW cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIMICHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUHU.

XeMOCHHTe3. XEMOCHHTE3UpYIolue OaKTepur. 3HAUeHHE XEMOCHHTE3a s
KU3HU Ha 3eMII€.

DOHepreTueckuii oOMeH B KieTke. PacliemsieHne BeLIECTB, BBIJIEICHUE H
aKKyMYJIMpPOBAaHHE HHEPruM B KIETKE. JTambl 3HEpreTHdyeckoro oomena. [nmukomus.
bpoxxenne u ero Buuabl. KuCIOpoAHOE OKHCIEHHE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe hpochopunupoBanue. DPPEKTUBHOCT IHEPTETHIECKOTO 0OMEHa.

Peakiun marpuuHoro cuntesa. ['enerndeckas uapopmanus u JJHK. Peanuzamms
reHeTudecko wuHpopManuu B KIETKe. [eHEeTHYecKMid KOJ W €ero CBOMCTBA.
Tpanckpuniust - matpuunbiii cunte3 PHK. Tpancmsauus - 6uocunre3 Oenka. DTambl
TpaHcisiiuu. KonupoBanue amuHokuciot. Pois pubocom B OMocuHTe3e Oenka.

Heknerounsle @opmbl xku3Hu - Bupycbl. Hcropus oTkpsiTus Bupycos (.H.
NBanoBckwuit). OcCOOEHHOCTH CTPOEHUS U KU3HEHHOIO IMKJa BUpPYCOB. baktepuodaru.
bone3nn pacteHuid, XKHUBOTHBIX M 4YEJIOBEKAa, BBI3bIBAEMbIC BHUpycaMu. Bupyc
ummyHoneunmta genoseka (BUY) - Bozoymutens CIIM/{a. OOGpatnast TpaHCKpUIIIIHS,
peBepTasza u unTerpasa. [Ipodpunaktuka pacrpocTpaHeHus BUPYCHBIX 3a00JIEBaHHIA.

Hemoncmpayuu:

Iopmpemuwir: H.K. Konbuos, /[.1. UBanosckui, K.A. Tumupszes.

Taonuust u cxemwvr: «Tunel nuTanusy, «MeTtaboauzm», «MHUTOXOHAPHUSIY,
«JHepreTudyeckuii  oOMeH», «Xioporact»y, «®otocuntesy, «Crpoenue JIHK»,
«CtpoeHue u (yHKIIMOHUpOBaHHE TeHa», «CuHTEe3 Oenka», «['€HEeTMYECKHil Koy,
«Bupyce», «baktepuodarn», «Ctpoenue u ku3HeHHbId wnuka Bupyca CIIM/la,
O0akrepuodaray, «Pernmukanusa JJTHK».

Oobopyoosanue: wonenu-anmnukanuu «Ynasoenne JIHK wu Tpanckpunmmsy,
«buocunres 6enkay, « CTpoeHHE KIESTKN», MoJieiab cTpyKTypsl JIHK.

Tema 5. Pa3MHOXkeHMe M MHIUBUAYAJbHOE Pa3BUTHE OPraHU3MOB

Kierounslit uk, vwim >KM3HEHHBIN 1TUKIT KeTkd. MHTepdaza u mutos. [Iporeccsl,
nporekaromue B uHTepdaze. Perumkanms - peaknus wmatpuuHoro cuHte3a JIHK.
Crtpoenue xpoMocoM. XpOMOCOMHBIN HAa0Op - KapuUOTHIL. J[UTIITOUIHBIN M Tarion IHBIN
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XpOMOCOMHBIE HaOopbl. XpoMatuiabl. [lUTOJNIOTMYECKHE OCHOBBI Pa3MHOXEHUS U
WHJIMBUIYaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Jenenue kietku - Muto3. Ctaauu muto3a. [Iporecchl, npoucxoasuiue Ha pa3HbIX
CTaauAX MUTO3a. bruoiornuecknii CMBICII MHUTO3A.

[Iporpammupyemas ruOeIb KIETKH - alomnTo3.

@dopMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrmoyioe W ToJioBoe. Buapl Oecmosoro
Pa3MHOXKEHUS: JIEJICHUE HAJIBOE, IOYKOBAHUE OJIHO - ¥ MHOT'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. VICKycCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYEHUE VISl CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meito3. Craguun wMeiio3a. Ilporecchl, mpoucxoAsiyMe Ha CTagusx Menosa.
[ToBenenne xpomocom B Mmeio3e. Kpoccunroep. bronornueckuii cMbICil U 3HAYEHHUE
Meno3a.

I'amerorenes - mporiecc 00pa3oBaHUsI MOJOBBIX KIETOK y KUBOTHBIX. [lojoBBIE
KeJe3bl: CEMEHHUKU U ssudHUKU. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK - raMeT
(cnmepmaTto3ouny, SHULEKIETKA) - cliepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
SUUEKJIETOK U ciepMaro3ouaoB. Omionorsopenue. [laprenorenes.

NupuBunyanbHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHaNbHOE  Pa3BUTHE
(amOpuorenes). OTtanbl 3MOPHUOHAIBHOTO PA3BUTUS Y IO3BOHOYHBIX IKMBOTHBIX:
nIpoOJsieHne, TacTpyysius, opradHoreHe3. IloctamOpuonanmbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIEHOTO Pa3BUTHUS: MPSMOE, HETIPsMOe (JIMYMHOYHOE). BimstHue cpeapl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CHOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOT€HE3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHHU,
CTaJ1u Pa3BUTHSI.

Hemoncmpayuu:

Tabnuuer u cxemvri: «DOpPMBI PAa3MHOXKEHHUS OPraHU3MOBY», «JIBOWHOE
OIUIOJIOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BereratnBHOE pa3MHOKEHUE PACTCHUNY,
«/lenenue knerku 6akrepuit», « CTpo€HHE MOJIOBBIX KIETOK», «CTpOEHUE XPOMOCOMBI»,
«Knerounbi nuki», «Pemnukanus JJHK», «Murtoszy», «Meno3y», «IIpsimoe u Henmpsamoe
pazButue», «l'ameToreHes y MIIEKONUTAIOIIUX M YeloBeKa», «OCHOBHBbIE CTaauu
OHTOTE€HE3a».

Oobopyoosanue: MUKPOCKOI, MUKpompenapaThl «CriepMaTo30uabl
MJICKOIIUTAIOIIECTOY», <«JSlHIeKneTka wmiekonuramouero», «KapuokuHe3 B KIeTKax
KOpEIIKa JIyKa», MarHUTHas MoJeib-anuinkanus «Jlemenue knerkw», moxaens JHK,
MojieTh MeTada3HOM XPOMOCOMBI.

Jlabopamopnsle u npakmuyeckue padoomoi:

JlaGoparopnast pabota Ne 3. «HaOmrogeHue Muto3a B KieTKaX KOHUMKAa KOpelka
JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnasi padora Ne 4. «/3ydyeHue CTpoeHHUSI MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTaxy.
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Tema 6. HacsieACTBEHHOCTh 1 MU3MEHYUBOCTH OPraHU3MOB

[IpenmeT u 3amaun reHetuku. Mctopus pa3sBUTHS T€HETUKHU. PoJsib muronoruu u
AMOPHUOJIOTMU B CTAHOBJICHUM T'€HETUKHU. BKIag pocCUUCKUX U 3apyOexKHBIX YUYEHBIX B
pa3BUTHE TEHETHKU. MeToApl TeHEeTUKH (THOPUAOJIOTUYECKUM, ITMTOTCHETHICCKUH,
MOJIEKYJISIPHO-TeHeTHUeCKUi). (OCHOBHbIE T'€HETUYECKHuEe TOoHATUA. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPELIMBaHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUsI NPU3HAKOB, YCTaHOBIEHHbIE [. Mennaenem.
MonorubpuHoe cKpeuBanue. 3aKoH €IMHO-00pa3us TUOPUAOB MEPBOTO MOKOJICHHUS.
[IpaBriio TOMUHHPOBaHUS. 3aKOH PACIIEIUICHHS MPU3HAKOB. [ UIoTe3a 4hCTOTHI raMeT.
[TonHOE ¥ HEMOTHOE JOMUHHUPOBAHUE.

JlurnbpuHoe ckpenMBaHue. 3aKOH HE3aBUCHUMOTO HACJIeIOBaHUSI MPU3HAKOB.
[lutoreHeTuyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKPEIUBAHUA.  AHaIU3UPYIOIIEE
CKpemuBanue. lCrnonp30BaHNE aHANMU3UPYIOMIETO CKPELIMBAHUA ISl ONPEACIICHUS
TE€HOTHUIIA OCOOH.

CuerieHHoe HacnenoBaHuwe Tpu3HakoB. Pabora T. Moprana mo ciemieHHOMY
HACJIEJIOBAaHUIO T€HOB. Hapylenue cluerieHus reHOB B Pe3yIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOPHS HACIEACTBEHHOCTH. ' eHeTUUEeCKHE KapThl.

I'enetnka mnoma. XpOMOCOMHOE OIpeAeNeHUuE moya. AYyTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbI€ U reTeporaMeTHble opranu3msl. HacinenoBanue nmpu3HaKkoB,
CLEIUICHHBIX C MOJIOM.

N3menunBOCTh. BHibl NK3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAs. Posb
Cpelbl B HEHACJIEACTBEHHOW W3MEHYMBOCTH. XapaKTePUCTHUKA MOAU(UKAITMOHHOM
W3MEHYMBOCTU. BapumanMOHHBIM psiJ M BapuanMoOHHAas KpuBaid. Hopma peaxknun
npu3Haka. KoinuecTBeHHbIE U KaU€CTBEHHbIE MPU3HAKKU U UX HOpMa peakiuu. CBoiicTBa
MOTU(PUKATTMOHHON N3MEHYUBOCTH.

HacnencrBenHnasi, wWiaM TeHOTUNHMYECKAas, W3MEHYMBOCTh. KoMOWHATHBHAS
M3MEHUYMBOCTh. Meil03 U MOJIOBOM MPOIECC - OCHOBA KOMOMHATHBHOM M3MEHYHBOCTH.
MyrtannonHas u3MeH4YMBOCTh. Kilaccudukanuss MyTaluii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrora ¥ NOpuuMHBI MyTanuil. MyTarennsie  akTopbl. 3aKoH
TOMOJIOTMYECKUX PSAZIOB B HACIEACTBEHHOM n3MeHunBocTy H.M. BaBuiosa.

Buesanepnast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/bI TEHETUKHU YEJIOBEKA!
re€HEaJTOTUUYECKUN, OJIM3HEIIOBBIN, IUTOr€HETUYECKUH, OMOXUMUYECKUN, MOJIEKYIISIPHO -
reHetTnueckuil. COBpEMEHHOE ONPEJECICHUE TEHOTHUIIA: MTOJTHOT€HOMHOE
CEKBEHHPOBAHWE, TEHOTUNUPOBaHHWE, B TOM uuciae ¢ nomombro [II[P-ananu3a.
HacnencrBenusie 3a00eBaHus YeIOBEKA: TeHHbBIE 00JIE3HU, 00JIE3HU C HACIEICTBEHHOM
MIPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE OoJye3Hn. CoMaTHdecKue M TeHEepaTHBHBIC
myTtaiuu. CTBONOBbIE KIETKU. [IpuHIMOBI 3710poBOro oOpasa >KU3HU, JUATHOCTUKH,
npopUIaKTUKM M JIEYEHUST TEeHETHMYeCKUX OoJie3Hel. Meauko-reHeTHYeCKOe
KOHCYJIbTUPOBAHHUE. 3HAYCHUE MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUCHUU
T€HETUYECKUX 3a00JIeBaHUIN YEIOBEKA.
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Hemoncmpavyuu:

Ilopmpemuwi: 1I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukon, H.B.
Tumodeen-Pecosckuii, H.11. BaBuios.

Taonuuvt u cxemvr: «MOHOTHOPUHOE CKPEUIMBAHUE M €r0 LIMTON€HETUYECKas
OCHOBa», «3aKOH PAaCUICIUIEHHs] U €r0 LIUTOIN€HETUYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpuaHoe ckpemmBaHuey, «lluTonoruueckue OCHOBBI JUTHOPUAHOIO
CKpelmuBaHus», «Meio3», «B3auMoIeicTBHE aUIeIbHBIX T'€HOBY», «l'eHeTnueckue
KapThl pAaCTEHUM, XUBOTHBIX M 4YelOBEKa», «l'eHeTuka mnona», «3aKOHOMEPHOCTHU
HACJIEI0BAaHNUs, CLEIUICHHOTO ¢ IOJIOM», « KapHOTUIIBl Y4eoBeKa U JKUBOTHBIX», «Buisl
M3MEHUUBOCTHY», «MoaudukannoHHas HW3MEHUYUBOCTh», «HacnegoBanue pesyc -
(baktopay, «I'eHeTuka rpymni KpoBu», « MyTallnoOHHAas: U3MEHUYUBOCTHY.

Oobopyoosanue:  Mopaenu-anmMKauud « MOHOrHOPUIHOE CKPELIMBAHUEY,
«Hemomnoe  gomunupoBanuey»,  «JurnbpumHoe  ckpemuBanue»,  «llepexpécr
XpOMOCOM», MHUKPOCKOIl M MuKporpenapat «/[pozopuna» (Hopma, myTtauuu (Hopmbl
KpPBUIbEB M OKPACKU Tela), Tepbapuii «['opox moceBHOM».

Jlabopamopnvle u npakmuyeckue pabomaoi:

JlabopatopHass pabdota No 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPHUIHOTO CKPEIUBAHKS Y JPO30(DHUITBI Ha TOTOBBIX MUKPOTIPETIapaTax.

JlaGopatopHass pabota Ne 6. «M3ydyeHue MOIUPUKALMOHHON H3MEHUYMBOCTH,
MIOCTPOEHHUE BaAPUALMOHHOTO PSiJia U BAPUALIMOHHON KPUBON».

JlabopatopHasi padora Ne 7. «AHanu3 MyTanuid y JIpo30QMiIbl Ha TOTOBBIX
MUKpOTpenapaTax.

[Ipaktrueckas padora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexkunsi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH

Cenekuus Kak Hayka ¥ IIpoliecc. 3apoxkKIeHUE CEJEKINHU U JOMECTUKAIUs. Y UeHHE
H.W. BaBuiioBa 0 1eHTpax MPOUCXOXKACHUS U MHOTO0Opasusi KyJIbTYPHBIX PACTCHHIA.
LleHTpbI TPOUCXOKAEHHUS TOMAILIHUX KUBOTHBIX. COpT, HOpoAa, IITAMM.

CoBpeMeHHBIE METOJbI CeJeKIUU. MaccoBbli M WHAMBUAYAJIbHBII OTOOpPHI B
CEJEKIIMM pacTeHHil © KUBOTHbIX. OIlleHKa JKcTepbepa. biInM3kopoacTBEHHOE
ckpeluBaHue - UHOpuauHr. Yncras nunus. CkpenBaHue YUCThIX JIUHUHN. [T eTepo3suc,
unu rubpuaHas cwia. HepojcTBeHHoe ckpeliuBaHue - ayTOpuauHr. OtnanéHHas
rubpuauzanus 1 e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MOJY4YEHHUE MOJIMILIOU]IOB.
JIoCTMXKEHUS CENEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib MOpPOU3BOACTBA. | eHHas WHXKEHEpHUs. OTarbl
co3nanus pekombunantHou JIHK u TpancrenHsix opraau3MoB. KieTouHas nH)eHepusl.
Knerounsle KynbTypbl. MHKpPOKIOHAIBHOE pa3sMHOXKEHUE pacteHui. KioHupoBanue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO3SICTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKHE
1 aT4deckue nmpoodseMel. MO - reHeTuuecku MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:
Hopmpemw: H.W. Basunos, 1.B. Muuypun, I'.JI. Kapneuenko, M.®. 11BaHoB.
Taobauusbl u cxemwl: kapta «L{eHTpBI TPOUCXOKIECHUSI 1 MHOTOOOpa3us KyJbTYPHBIX
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pacTeHnit», «I1opoapl JOMAIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX PACTEHUIY,
«Otnanénnas rudpuan3anus», «Padoter akagemuka M.®. UBanosay, «Ilomummonausy,
«OOBEKTH OMOTEXHONOTHN, «KileTouHbIe KYIbTYpHI U KIIOHUPOBAHUEY,
«KoHCTpynpoBaHue U epeHoc reHoB, XpOMOCOM.

Oobopyoosanue: MyisKd TUIOJIOB U KOPHEIUIOJAOB AMKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repbapuii « CenbCKOX03SIICTBEHHBIE PACTEHUS.

Jlabopamopnvie u npakmuueckue padbomul:

Okckypeust « OCHOBHBIE METOJbI U JOCTHKEHUSI CEJIEKIIMN PACTEHUN U JKMBOTHBIX
(Ha CENEeKLMOHHYIO CTAHIIMIO, MJIEMEHHYIO (bepMy, COPTOUCIBITATENIbHBIA Y4YacTOK, B
TEIUIMYHOE X035MCTBO, TJA0OPATOPUIO ArPOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoTIOLIMOHHAN 0HMOJIOTHA

[Ipennoceulku BOZHUKHOBEHUS 3BOJIFOIMOHHON TEOPUH. DBOIIOLUHUOHHAS TEOPUS U
e€ MecTo B Ouojioruu. BiusiHue 3BONIONMOHHON TEOpUM Ha pa3BUTHE OMOJOTUHM U
JIPYTUX HayK.

CuzerensctBa 3BoNMoLMU. [laneonronornueckue: MOCJIEIOBATEILHOCTD
MOSIBJIGHHUS BHJAOB B  TMAJICOHTOJIOTMYECKON  JICTONMUCH, NEPEeXOJHble  (OPMBIL.
buoreorpaduyeckue: cxoncTBo u paznuuue GpayH u Ghiaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M pa3auyusi HMOPHOHOB pa3HBIX  BUJOB
NO3BOHOYHBIX.  CpaBHUTEIPHO-aHATOMHYECKHE:  TOMOJIOTUYHBIE,  aHAJIOTUYHBIE,
pyIMMEHTapHblE€ OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUYECKHE:  CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX TNyTe Yy Bcex
OpraHU3MOB.

OBononmonHas teopust Y. Jlapsuna. [IpeAnochuiku BOBHUKHOBEHUS JapBUHU3MA.
JIBuKylue Cuibl 3BOJIONMM BUAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOKEHHUE MIPH
OTPaHUYEHHOCTH  PECypcoB,  HEOIpeAes€éHHas  HW3MEHYMBOCTh,  OOprba  3a
CYILIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus 3Boro1uu (CTD) u e€ oCHOBHBIE MTOJT0XKEHUS.

MukposBosmonus. [lomynsust kak eAMHKIIA BUAA U SBOIIOLUU.

JBmoxymue cuibl ((pakTophl) HBOJIOLUU BHAOB B Mpupojae. MyTallMOHHBIN
MpoIEecC U KOMOMHATHBHAS M3MEHUYMBOCTh. [lomymsiiimoHHbIE BOJMHBI M JApeiid TeHOB.
N3onsamus u Mmurpanusi.

EctectBenHniii oTOOp - HampaBisgomuid  GakTop  ABOMOMUH.  DOpPMBI
€CTECTBEHHOTO 0TOODA.

[IpucnocoOneHHOCTh  OpraHU3MOB  KakK  pe3yibTaT dBodtouuu. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMOpP(}O3bl ¥ UIUO-a A TAlI|H.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHOBHbIE (hOPMBI BUAOOOpPA30BAHUS:
reorpauueckoe, 3K0JOrnYecKoe.

MaxkposBosronus. @opmel 3BOJIIOLNN: ¢buneTnyeckas, TMBEpreHTHa,
KOHBEpIreHTHas, napasuiesibHas. HeoOpaTuMocTh 3BOIIOIUY.
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[IpoucxoxjeHre OT HeCHeUUalM3UpPOBaHHBIX TMpeakoB. [Iporpeccupyromas
crienuanu3anus. AfanTuBHAs pagualus.

Jemoncmpauyuu:

Hopmpemuwi: K. JIunnen, XK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
2. T ekkenb, @. Mromiep, A.H. Ceepros.

Taonuuvt u cxemwvi: «Pa3BUTHE OPraHUYECKOrO0 MHUpA Ha 3eMile», «3apOAbILIH
MMO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbl O0phOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOP», «MHOr0oOOpa3ue COpPTOB pacTeHHUi», «MHOrooopasue mopo
KUBOTHBIX», «llomymsiiuuy, «MyTanMoHHAsE W3MEHYHMBOCTH», «ApPOMOPGhO3bI»,
«nmoanmanramumny», «O0Imas aereHepanusy», «JIBmwKyime cuibl dBoIonuny, «Kapra -
cxema wMmapmpyra nyremectBus Y. J[lapsuna», «boppba 3a cymiecTBoBaHHUEY,
«IIpucnocobaeHHOCTh OpPTraHUu3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUECY,
«IKOJIOTUYECKOE BUI000pa30BAHUE).

Obopyoosanue: KOJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKpPAacKu, HAOOp
IJIOJIOB M CeMsH, KoJuieKkius «lIpumepsl 3alUTHBIX MPUCIIOCOOTICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHbIE HampaBi€HUS OHBOMIOLUW», O00bEMHas wmojaelnb «CTpoeHue
TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KomwieKius «DPopMbl COXpaHHOCTH MCKOMTAeMbBIX
KUBOTHBIX M pacTeHU», MoJeib ammuiukamus «llepekpéct XpomMocom», BiaXKHbBIE
npemnapathl  «Pa3Butue Hacekomoro», «Pa3BuThe JATYHIKKW», MHKpoIpenapat
«/Ipozoduna» (HopMa, myTanmu GOPMBI KPbUTLEB U OKPACKH TETIA).

Jlabopamopusie u npakmuyueckue padoomol:

Jlabopatopuass pab6ota Ne 1. «CpaBHeHue BHAOB 1O MOP(POIOTHIECKOMY
KPUTEPUIOY.

Jlabopatopnast pabota Ne 2. «Onucanue TPUCTIOCOOJICHHOCTH OpraHu3Ma U eg
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHME U pa3sBUTHE KU3HM HA 3emJie

JloHaydHbIE TIPEACTABICHHUS O 3apOXKIACHUM KW3HU. HaydHble TUnoTessl
BO3HMKHOBEHUS KM3HU Ha 3emiie: abuoreHes M MmaHcnepMmusa. XUMHUUYECKas 3BOJIOLHSL.
AOUWOTreHHbIN CHHTE3 OPraHUYECKUX BEUIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTATBHOE
MOATBEP)KACHUE XMMHYCCKOW HBOMIONMH. HadampHbie d3Tambl  OHMOJIOTHYECKOU
somoruu. [unoresa PHK -mmpa. dopmupoBanme MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MPOTOKIETKU. IlepBpie KieTKM W uX 3Bojonusa. PopMHpOBaHUE
OCHOBHBIX I'PYII KUBBIX OPIraHU3MOB.

Pazeutne xwu3Hm Ha 3emiie mo spam M nepuonaMm. Karapxein. Apxenckas u
npoTepo3oiickas 3pbl. [laneosoiickas spa u e€ nepuoabl: KeMOPUNUCKUM, OPJIOBUKCKUH,
CUJIypUNCKUH, NEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iickas 3pa U €€ NepUOIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kalino3o1ickas 3pa u €€ nepruo/ipl: ajeOreHOBbIN, HEOT€HOBBIW, AHTPOIIOT€HOBBIH.

XapakTepUCTUKA KIMMaTa M TEOJOTMYECKUX mpoueccoB. (OCHOBHBIE ATalbl
ABOJIIOIIUU PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMOp(}O3bl Y paCTeHUN U )KMBOTHBIX.
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[TosiBienue, paciBeT U BRIMUPAHKUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpakeHue dBoitouud. OCHOBHBIE
CUCTEMATHYECKHE IPYIIbl OPTaHU3MOB.

DBOJIONMS YeloBeKa. AHTPOMOJIOTHS Kak Hayka. Pa3BuTue mpenactaBieHUN O
POUCXOXKJIEHUU 4YesloBeKa. MeTonbl u3ydeHusi aHntpornoreHe3a. CXoAcTBa U pa3ivyuus
YeJIoBeKa M )KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHHE YET0BEKa.

JBwxymue cuiibl ((akTopbl) aHTpororeHeza. HacieiacTBeHHAass MU3MEHYUMBOCTD U
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KWU3HHW, W3TOTOBICHUE OPYIUU Tpyja,
MBIIUIEHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBU DBOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, YeToBeK
yMenbiid, YenoBek npsaAMoxondiui, YenoBeK HeaHAEPTAIbCKUN, UEl0BEK pa3yMHBIN.
HaxoJku ucKOIaeMbIX OCTATKOB, BPEMs CYIIECTBOBAaHMSI, 00JACTh pacCHpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

UYenoseueckue pachkl. OCHOBHBIE OOJIBIIIME pachl: €BpOIeOuaHas (eBpa3uiickas),
HErpo-aBCTpajouHas (PKBATOpUANIbHAS), MOHTOJOUJIHAS (a3MATCKO-aMEPUKAHCKAs).
YepTbl NpUCIIOCOOIEHHOCTH TMPEACTABUTEIEH UEJOBEYECKUX pac K  YCIOBUAM
cymectBoBanus. EquHCTBO yenoBeveckux pac. Kputuka pacusma.

Hemoncmpayuu:

Hopmpemuwi: ©. Penu, JI. [lactep, A.W. Onapun, C. Mumnnep, I'. FOpu, Y. /{lapBuH.

Tabnuuvr u cxemvi: «Bo3nukHoBeHHe CoOJHEYHOM cHCTeMBbl», «Pa3BuTHe
OPraHUYEeCKOTrO MUPAY, «PacturenpHas KJIeTKa», « KUBOTHAs KIETKaY,
«IIpokapuornueckas kieTka», «CoBpeMeHHas CHCTEMA OpPraHHMYEeCKOro MHpPay,
«CpaBHEHHE aHATOMUYECKHX YE€PT CTPOCHUS YeJIOBEKAa U YEIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE M€CTa MaJECOHTOJOTMYECKUX HAXOJOK IMPEJIKOB COBPEMEHHOTO YEIOBEKAY,
«/lpeBHenmme smroau», «peBHue goan», «llepBbie  COBpEMEHHBIE  JIOAWY,
«YemoBeueckue pacony.

Obopyoosanue: mynsixu «lIpoucxoxaenne denoBekay (OFOCTBI aBCTPAIONUTEKA,
MUTEKAHTPOTa, HeaHAepTalblla, KPOMAaHBOHIIA), CICTKH WIH U300pa)KEHUS KaMEHHBIX
OpyIuid  TEepBOOBITHOIO  4eloBeKa  (KaMHU-YOIIEphl,  pyoOwia,  ckpebna),
reoXpoHoOJIOTHYEeCKass Ta0nuia, KoJuiekius «DopMbl COXPaHHOCTH HCKOMAEMbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnsle u npakmuyeckue padoomoi:

[IpakTuueckass pab6ora Ne 1. «M3yueHune HCKOMAEeMBIX OCTAaTKOB pPAcCTEHUU U
KUBOTHBIX B KOJUIEKLIHASIX).

OKcKypeusi «DBOJIOLMS OPraHMYecKoro Mupa Ha 3emse» (B €CTECTBEHHO -
Hay4YHBIM WJIK KPaeBEeIUECKUN My3eil).

Tema 3. Oprann3mMsbl 4 OKpy:KawIIas cpeaa

OKOJIOTMsl KAaK Hayka. 3aJadyd M pas3deiibl DKOJOTHH. MeEeTOAbl JKOJOTHYECKUX
HCCIIEIOBAHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOuTaHHMs OPraHU3MOB: BOJHAS, HA3€MHO-BO3JYyIIIHAS, IMOYBEHHAs,
BHYTPHOPTraHU3MEHHAs.
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Okonornueckre  (aktopel.  Kiaccupukauus — skonorudyeckux — (QakTopoB:
abnoTHYecKre, OMOTUYECKHE U aHTPONOTreHHbIE. JleMCTBUE IKOIOIrMYECKUX (PaKTOPOB HA
OpraHU3MBbl.

AbGuotnueckue (akTOphpl: CBET, TEMIEpaTypa, BIAKHOCTb. DoTOnmeproau3M.
[TpucnocoGnennst OpraHu3MoB K JAEHCTBUIO abuoTudeckux ¢akTopoB. buomornueckue
PUTMBI.

buotnueckue ¢akropel. Buasl OMOTHUECKMX B3aUMOJEHCTBUM: KOHKYPEHIIMS,
XMIHUYECTBO, CcUMOMO3 M ero Qopmsel. [lapazutusM, Koomepauus, MyTyaau3M,
KOMMEHCAIU3M  (KBapTUPAHCTBO, HAaxXJEOHWYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHre OMOTHYECKMX B3aUMOJEWCTBUN JJs CYIIECTBOBAHUS OPraHu3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH onyasiuni. OCHOBHbBIE MOKA3ATENH MOMYJISLIAN:
YUCJIIEHHOCTh, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpauus. JluHamuka
YHCIEHHOCTH TOMYJISALUN U €€ PeryJsiius.

Jemoncmpayuu:

Hopmpemuwi: A. I'ymGonbar, K.®. Pynbe, O. ['ekkensb.

Tabauyvt u cxemvi: xapra «lIpupomsbie 30HBI 3emum», «Cpenbl OOUTaHUS
opranu3sMoBy»,  «®otonepuoausmy»,  «llomynsiuum»,  «3aKOHOMEPHOCTH  pOCTa
YUCJIICHHOCTHU TOMYJISAIuU HHGY30puu-Tyhenbkny, «Ilumessie memm.

Jlabopamopnsie u npakmuyueckue padoomol:

Jlabopatopuast pabora Ne 3. «Mopdomorndeckue 0COOCHHOCTH paCTEHUU W3
Pa3HBIX MECT OOUTAHUSY.

Jlabopatopnasi pabora No 4. «BnusHue cBeTa Ha pPOCT U Pa3BUTHE YEPEHKOB
KoJIieycay.

[Ipaktuueckas padora Ne 2. «[loacu€r mIOTHOCTH MOMYJSIUN Pa3HBIX BUIOB
pacCTEHUI.

Tema 4. Coo0miecTBa M 3K0JOTHYECKHE CUCTEMBI

Coo0miectBo opraHu3moB - OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBaf,
MpoCTpaHCTBEHHAasA, Tpoduueckas (nuiesas). Buapi-nomuHanTsl. CBsi3u B OMOIIEHO3E.

Dkoyoruyeckre cuctembl  (d9kocuctembl). llonste 00 »skocucreme W
ouoreonieHoze.  DyHKIMOHATbHBIE  KOMIIOHEHTBI  DKOCHCTEMBI:  MPOAYILEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BemIECTB U MOTOK SHEPIUU B HKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3kocucTeMbl. [lumieBbie nenu u ceth. OCHOBHbBIE
MOKa3aTeid JKOCUCTEMBI: OuWomacca, TMPOAYKIUSA. OKOJOTHYECKHE IHPAMUJIBI:
MPOIYKIIMKA, YHUCICHHOCTH, Omomacchl. (CBOWCTBA 3KOCHCTEM: YCTOWYMBOCTb,
camoperyJsnus, pa3putre. CyKIeccusl.

[TpupoaHbIe SKOCUCTEMBI. JKOCHCTEMBI 03Ep M pPeK. DKOCHUCTEMa XBOWHOTO WIIH
IITUPOKOJIUCTBEHHOTO JIeca.

AHTpOTIOTCHHBIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpO03KOCUCTEMEI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak (akTtop ycToWuMBOCTH dKocucTteM. CoxpaHeHHe

X
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OMOJIOrMYECKOro pazHooOpa3us Ha 3emiie.

Yuenue B.M. Bepnaackoro o Ouocdepe. ['panHuiibl, cocTaB U CTPYKTypa
onocdepsr. XKusoe BemecTBo u ero ¢pyHkimu. OcodeHHOCTH Onochephl Kak riIo0anbHOMI
AKOCUCTEMBI. [[nHaMuueckoe paBHOBeCHE U oOpaTHas CBs3b B brocdepe.

KpyroBopotsl BemecTB M OMOT€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBO B Ouochepe 3emun. AHTPONOreHHble M3MEHEHHs] B Ouocdepe.
['moGanpHBIE IKOIOTUIECKUE TIPOOTIEMBI.

CocymiecTBoBaHHE TPUPOIBI U YenoBeuecTBa. CoxpaHeHne OnopasHooOpas3us Kak
OCHOBa YCTOMYMBOCTH Omocdepsl. OCHOBA PaIlMOHAIBHOTO YIPABICHHUS MPUPOIHBIMHU
pecypcaMu U UX UCTIOIb30BaHKe. JloCTIKEeHNUS OMOJIOTHH M OXpaHa MPUPO/IBI.

Hemoncmpauyuu:

IHopmpemuwi: A.Jlx. Tencnu, B.H. Cykaués, B.IA. Bepnaackuii.

Taonuuvr u cxemwvr: «llumespie nenn», «bHOLEHO3: COCTaB U CTPYKTYpPay»,
«IIpuponnbie  cooOmiectBa», «llenm mnuTaHus», «OKoOJIOrMUECKass MHPAMUJIAN,
«buocpepa u demoBek», «IKOCHCTEMA IIMPOKOJIMCTBEHHOIO Jeca», «IKOCHCTEMA
XBOMHOTO Jiecay, «bruoneHo3 BogoéMa», «ArpoueHosy», «lIpumepHbie aHTPONOTEHHBIE
BO3JICUCTBUA Ha IpUpOAY», «BaKHEMIIME WCTOYHUKM 3arpsA3HEHUs BO3AyXa U
TPYHTOBBIX BOn», «llouBa - BaxkHelmas coctaBistomas oOuocheprb», «DakTopshl
nerpaganuu mouny, «llapHukoBeiil 3gdekT», «DakTopbl PaIUOAKTUBHOTO 3arpsi3HCHUS
ouochepri», «Obmas crpykrypa ouocheprr», «Pacnpoctpanenue xu3Hu B Ouochepe»,
«O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6mocdepe», «Kpyrosopot
a30Ta B MPUPOJECH.

O6opynoBaHue: Mojenb-anmiMkanus «Tunuuneie  OUOLEHO3bI», TepOapHii
«PactutenbHbie cooOmiecTBay, Kosuiekiuuu «buoneHos3», «Bpemutenun BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», repOapuu W KOJUIEKUIUH PACTEHHH W >KUBOTHBIX,
IIPUHAUIEKANIME K Pa3sHbIM DKOJOTMYECKMM rpynmnaM oxHoro Buaa, Kpachas knura
Poccuiickoit ®@enepannn, M300paKEHHUsS] OXPAaHAEMbIX BUIOB PACTEHUH U >KMUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOI'MX HA YPOBHE CPE/JTHEI'O OBIIEI'O OBPA3OBAHMUSA

Cornacao ®I'OC COO ycranaBnuBaroTcs TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOy4JalomMMHUCs  MpOrpaMM  CpelHero  odmero  oOpa3oBaHUs:  JMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUs Tmpeamera «buonorus»
BBIJICTICHBI CIEAYIONIME COCTaBIAIONIME: OCO3HAHHE OOYYaIOIIMMHUCS POCCUICKON
IrPaXKIAHCKOM HJEHTUYHOCTU - TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH M
CaMOOIIPEICNICHUI0, HAIMYME MOTHUBALIMM K OOYYEHUIO OUOJIOTHH, IEJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOCXKJICHUN JUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAAUIMNA  pa3BUTUS OMOJIOTMYECKOrO 3HAHWUS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH NEATEIbHOCTH LIEHHOCTHO -
CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIUMHU CHCTEME OMOJOTHMYECKOrO 00pa3oBaHus,
HaJU4YUEe SKOJIOTUYECKOrO0 IMPABOCO3HAHUS, CIOCOOHOCTHM CTaBUTh IEIU U CTPOUTH
KU3HEHHBIE TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOEHUSI TmpenMera «buonorus» agocTUraroTcs B
€INHCTBE y4eOHOM W  BOCHUTATENBHOM  JICATETHHOCTH B  COOTBETCTBUU  C
TPaAULIMOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMHU, HCTOPUYECKUMU M JYXOBHO -
HPABCTBEHHBIMHU IIEHHOCTSAMH, MPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu
NOBEJACHUS W  CIIOCOOCTBYIOT IIpolleccaM CaMOIO3HAHHWSA, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEU IMO3UIIUU JIMYHOCTH, MATPUOTU3MA, YBAKCHHUS K
3aKOHY M TMPaBOMOPSAKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJICHUIO, B3aUMHOTO
yBaXEHUs, OEpPEKHOr0 OTHOILICHUS K KYJbTYPHOMY HACIEIUIO U TpaaulusM
MHOTOHAIIMOHAJIBLHOrO Hapoga Pocculickonn @enepanuiv, OPUPOAEC U OKPYKAIOUIEH
cpene.

JIndHOCTHBIE PE3yJNbTaThl OCBOCHHS y4eOHOTO mpeameTa «buoyorusy TOHKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYArOIIMXCS  PYKOBOJCTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHCTEMOW IEHHOCTHBIX
OpHEHTAIIU, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIMUX TPAAUIIMOHHBIM
HEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO OIbITa U OIbITa
NEATEIbHOCTH B MPOLECCE pEaTu3ali OCHOBHBIX HAINPABICHUN BOCHUTATEIBHOMN
NEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kIaHCKOr0 BOCIUTAHMS:

COPMHUPOBAHHOCTh TPAXKJAHCKON TMO3UIMKH O0Yy4aromerocss Kak akTHBHOTO H
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA,;

OCO3HAHUE CBOMX KOHCTHUTYI[MOHHBIX IPaB M OOS3aHHOCTEH, YBaKEHHE 3aKOHA H
IPaBOIIOPSIIKA;
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TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATEILHOCTH TIPH CO3MaHHH YYCOHBIX
IIPOCKTOB, PEIICHUHN yUEeOHBIX W MO3HABATEIHHBIX 3a/1a4, BHITIOJTHEHUN OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEJEsATh COOCTBEHHYIO MO3UIIMIO MO OTHOUIEHWIO K SBJICHUSM
COBPEMEHHOMU KU3HHU U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JCHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOACH C pasHbIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMH W
COIIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTH K COTPYAHHYECTBY B MPOIIECCE COBMECTHOTO BBHIITOTHEHUS yUSOHBIX,
MO3HABATEIBHBIX U UCCIEA0BATENCKUX 3a/1a4, YBOXKUTEIHHOTO OTHOIIIEHUS K MHEHHIO
OIIITOHEHTOB TIPH 00CYKIEHNUHU CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNS;
TOTOBHOCTh K TYMaHUTAPHOUN W BOJIOHTEPCKON JESITENILHOCTH;

2) MATPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCHUUCKOW TPaKIAHCKOW HWICHTUYHOCTH, NATPHOTU3MA,
YBaXEHHsI K CBOEMY Hapoay, 4yBCTBa OTBETCTBEHHOCTH nepen PoxmHou, roppoctu 3a
CBOM Kpai, cBOW PoauHy, CBOM S3BIK M KyJbTYpy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K IPUPOAHOMY HACIEAMI0 W NAaMATHUKAM IIPUPOJBI,
NOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJI POCCUMCKUX YYEHBIX B CTAHOBJIEHUE M Pa3BUTHE
OuoNoruy, MOHUMAaHUS 3HAYEHUs OMOJIOTMHM B MO3HAHMM 3aKOHOB IPUPOJIbI, B KU3HU
YeJI0BeKa U COBPEMEHHOI'0 OOIIEeCTBa;

uaerHas yOeXIEHHOCTb, TOTOBHOCTh K CHyXkeHut0o M 3amure OteyecTBa,
OTBETCTBEHHOCTh 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSA:

OCO3HAaHHUE JTYXOBHBIX [IEHHOCTEW POCCUIICKOTO HAapoa; c(hOPMUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHUSI, STUYECKOTO MOBEJICHUSI; CIIOCOOHOCTh OLICHUBATH CUTYaIIUIO
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICH HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTONUYMBOTO OYAYyIIErO;
OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POAUTEIISIM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHUS LICHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUU C TPAAUIUAMU
HaponoB Poccuu;

4) 3¢TeTHYecKOro BOCIIUTAHNS:

ICTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas OSCTETHKY ObITa, HAYYHOIO M
TEXHHYECKOT'O TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMaHHE YMOIMOHAIBHOTO BO3ICHCTBHUS )KUBOM MPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTH K CAMOBBIPAYKCHHUIO B Pa3HBIX BUIaX HCKYCCTBA, CTPEMIICHUE MTPOSIBIISATh
Ka4yeCcTBa TBOPUYCCKOM JTHUHOCTH;
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5) ¢pusuveckoro BocnuUTaHHWs, (OPMHUPOBAHHS  KYJIbBTYPbI  30POBbSI H
IMOIMOHAJIBHOTO 0JIATOMOTYIHS:

NOHMMAaHHE W pealu3amus 370pOBOro M Oe3omacHOro obpasa KH3HU (3J0pOBOE
NUTaHUE, COONIOJICHNE TUTUEHWYECKUX TPABUI W HOPM, COATaHCHPOBAHHBIA PEKUM
3aHATHI U OTIbIXA, peryjsipHas pu3nyeckas aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3HMYECKOMY U TICUXHUYECKOMY
3JI0POBBIO;

MOHUMAaHHE [IEHHOCTH TMPaBWJI WHIWBHUAYAJILHOTO W KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYyAITUSX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHM JIFO/ICH;

OCO3HAHHWE TIOCIICJICTBUH W HENPUATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS );

6) TPyA0BOI0 BOCIIMTAHHA:

TOTOBHOCTB K TPY/1y, OCO3HAHUE IIEHHOCTH MaCcTEPCTBA, TPYIO0IH00uE;

TOTOBHOCTh K QKTHUBHOW JICATEJIBHOCTH TEXHOJOTHYECKOH U  COLMAIBHOM
HANpaBIEHHOCTH, CIOCOOHOCTh HMHHIMUPOBATH, ILIAHMKPOBATH KM CAMOCTOSTEIHHO
BBITTOJTHATH TAKYIO JIEATCIbHOCTD;

HHTEPEC K Ppa3IudHbIiM chepaM MmpohecCHOHATbHON IeATCIbHOCTH, YMEHHUE
CoBepIIaTh OCO3HAHHBIN BBIOOP Oymymieil mpodeccHuu U peann30BBIBATH COOCTBECHHBIC
’KU3HEHHBIE TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOPA30BAHMIO Ha MPOTKEHUN
BCEH JKU3HU,

7) IKOJIOTHYEeCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIleCTBOBAHUS;

NOBBIIIEHHE  YPOBHSA  DKOJOIMYECKOM  KyJbTYypbl: NPHUOOPETEHHE  OIbITa
IUTAHUPOBAHHUS MOCTYIKOB M OLIEHKH MX BO3MOJKHBIX ITOCJIEACTBHM JUIsl OKpYKArOIIEH
Cpenpbl;

OCO3HaHUE TIJI0OAJBHOIO XapaKTepa »JSKOJIOTMYECKMX TMpolieM M NyTed ux
peLIcHus;

CIIOCOOHOCTh HCTOJIb30BaTh MPUOOpETaeMble MPU MU3YYEHUH OMOJIOTUM 3HAHUS U
YMEHHS MPU PEIICHUH TPOoOJIeM, CB3aHHBIX C PallMOHAJIBHBIM MPHUPOAOIOIb30BAHUEM
(cobmrofeHre mpaBuil TMOBEACHUS B MPHUPOJAE, HANPABICHHBIX HAa COXpPaHEHUE
paBHOBECHS B 9KOCHCTEMAX, OXPaHy BHJIOB, IKOCUCTEM, OHOC(hEpHI);

AKTMBHOE HENPUATHE JEUCTBUM, NPUHOCAIIUX BPEH OKPYXAIOMIEH NPUPOIHON
cpele, yMEHHE NPOrHO3MPOBATh HEOIArONPHUSATHBIE 3KOJOTHYECKHE MOCIEIACTBUS
MPEANPUHUMAECMBIX JICUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKUE PA3BUTOIO HKOJOIMYECKOTO MBINUICHHS, 3KOJOTMYECKOM KYJBTYpHI,
OMNbITA JIEATEIBHOCTH SKOJOTMYECKOM HANPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B II0O3HABATEJIbHON, KOMMYHHUKaTUBHOM M COLMAJIBHOW IPAKTUKE, TOTOBHOCTH K
y4acTUI0O B  NPAKTUYECKOM  JESITENIbHOCTH  HKOJIOTMYECKOM  HamnpaBlIEHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd ¥ OOIIECTBEHHOW TMPAKTHKH, OCHOBAHHOTO HA JHUAJOre KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIHTYPHOM MHPE;

COBEpPIIICHCTBOBAHUE S3BIKOBOM M YHMTATEIBCKOM KYJIbTYpPHl KaK CpeJICTBa
B3aUMOJICHCTBHS MEXY JIIOJbMHU U TTO3HAHUS MHPA;

MOHMMaHUE CICeHU(PUKH OHOJOTHMM KaK HayKd, OCO3HaHHS €€ PO B
(GbOpMHUpPOBAaHUN  PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU  IEJIIOCTHOTO
IPEJCTaBICHUS 00 OKpYXKAloIeM MHpe KaK O eIUHCTBE IPUPOJIbI, YCIOBEKAa H
oOmiecTBa, B TIO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPoOJIeM
COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJOTHM JUIsl COBPEMEHHON ITMBUIIM3AIINUN:
oOecrieueHHsT HOBOTO YPOBHS Pa3BUTHS MEIUIUHBI, CO3IaHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTUHN, CIIOCOOHBIX pPEIIaTh PEeCYpPCHBbIC MPOOJIEMBI Pa3BUTHS YEIOBEUECTBA,
IOMCKA MyTeH BBIXOJA M3 TJIOOAIBHBIX S3KOJOTHYCCKHX IIPoOJIeM M oOecredeHUs
nepexojia K yCTOMYHMBOMY Pa3BHTHIO, PAIlMOHAIBLHOMY HCIIOJIB30BAHUIO TPHUPOTHBIX
pecypcoB U (OPMHPOBAHUIO HOBBIX CTaHJIAPTOB JKH3HU;

3aMHTEPECOBAHHOCTD B IOJIYYCHHHM OMOJIOTMYECKHMX 3HAHWUW B ILIEJSAX IOBBIIICHHS
oOmmelt KynbTyphl, ©CTECTBEHHO-HAYYHOHW TI'PAMOTHOCTH, KaK COCTAaBHOH 4YacTH
(YHKITMOHAIBHOW TPaMOTHOCTH  OOydYaromuxcs, (HOpMHpYEeMOW TIpH HM3yYCHUHU
Oomomnoruu,

MOHNUMAaHUE CYIIHOCTA METOJIOB TIO3HAHUS, WCIOJIB3YEeMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HWCIIOJIb30BaTh MOTydaeMbIe 3HAHUS ISl aHAIu3a U OOBSICHCHHMSI
SIBJICHHM OKPYKAIOMIET0 MUpa W MPOUCXOMAIMUX B HEM W3MCHCHHI, YMCHHE JENaTh
000CHOBaHHBIC 3aKIIOUCHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIONIUXCS JTaHHBIX C
EJIBIO TIOJIYYCHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HKCIIOJIL30BaTh OHOJIOTMYECKUE 3HAHHUSA IS
penieHus mpo0ieM B pealbHbIX )KU3HCHHBIX CUTYaITUsX;

OCO3HaHUE IICHHOCTH HAYYHOW JICATEIBHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOCKTHYIO U UCCIIEAOBATEIIbCKYIO ACSITCIIBHOCTh MHIUBUYAIbHO U B TPYIIIIC;

TOTOBHOCTh M CITOCOOHOCTh K HETPEPHIBHOMY 00Opa30BaHHUIO M CaMOOOpa30BaHUIO,
K aKTUBHOMY TTOJTYYEHUIO HOBBIX 3HAHUU 1O OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMU
NOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS Y4eOHOro mnpeaMeTa «buomorus
BKJIFOYAIOT:  3HAYHMMBbIC /711 (POPMUPOBAHMS MUPOBO33PEHHUS 00YUaIOIINXCS
MEXTUCIUIUIMHAPHBIE  (MEXIpEeAMETHbIE) OOIEHayYHbIE TIOHATHS, OTPaKAIOIINE
[[EJIOCTHOCTh HAYYHOU KapTUHBI MUpa U CHEIU(UKY METOAO0B MO3HAHUS, UCTIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBIN
dbaKkT, TPUHINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCICIOBaHUE,
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HaOJII0/IeHNEe, U3MEPEHUE, HKCIIEPUMEHT U APYTHX), YHUBEPCAIbHbIE YUEOHbIE IEHCTBUS

(mo3HaBaTeIbHbIC, KOMMYHUKATHUBHEIE, PETyJISATUBHEIC), o0ecTieunBaroIIHe
dopmupoBanue (PYHKIMOHAIHHOH TI'PaMOTHOCTH H  COIHMAJILHOW  KOMIICTCHIIMH
oOy4Jarommxcs, CHOCOOHOCTh 00y4YaroIINXCS UCTIOIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHWUSA W YHUBEpPCAJIbHBIE Y4YEOHBIC
JIEVCTBUSA B IIO3HABATEIILHON U COLMAIBHOW MPAKTHUKE.

Ilo3HaBaTeIbHbIC YHUBEPCAJIbHbIE YYeOHbIE
nercTBUA Ba3oBble JJoruyeckue 1eHCcTBHS:

CaMOCTOATENBHO (POPMYIMPOBATh U aKTyaIM3UpOBaTh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIB30BaTh TIPU OCBOCHUYW 3HAHWUA MPUEMBI JIOTHUECKOTO MBIUICHUS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, O00O0OIIeHUs),  PacCKpbIBaTh  CMBICI
OMOJIOTUYECKUX TOHITHH (BBIACIATH UX XapaKTepHbIE MPU3HAKK, YCTAHABIUBATH CBA3U
C IPYTUMH MOHSATUSIMU);

OTIPEIEIATh IIENH IeITeIILHOCTH, 3aaBas mapaMeTpbl U KPUTCPUHU UX JTOCTHKCHUS,
COOTHOCHUTH Pe3yJIbTaThI IEATCILHOCTH C IIOCTABJICHHBIMH TICIISIMH;

UCIIOJIb30BaTh OWOJIOTHYECKUE TOHATUS i OOBICHEHWsS] (DAKTOB W SIBICHUI
YKUBOM IIPUPOBI;

CTPOUTH JIOTMUECKHE PACCYKJIeHUsI (MHIYKTUBHBIC, JIEYKTUBHBIEC, M0 aHAJIOTUN),
BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTUBOPEYHMSI B PAacCMAaTPUBACMBIX  SIBIICHHSIX,
(hOpMyTHpPOBATH BEIBOBI U 3aKITFOUCHHUS;

NPUMEHSTh CXEMHO-MOJICIIBHBIC CPEACTBA YISl TPEACTABIICHUS CYIIECTBEHHBIX
CBS3€H M OTHOIICHHWM B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAaKKe MPOTHBOPEUUI
Pa3HOTO POJIa, BBISIBICHHBIX B PA3TUYHBIX HH(OOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH pEUICHHS MpoOJieMbl € Yy4ETOM aHaiu3a HUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTH, OIEHWBATh COOTBETCTBHUC PE3YIHTAaTOB
TEJISIM, OLICHUBATh PUCKH TMOCIIEACTBUIN I TCIIBHOCTH;

KOOPJIMHUPOBATh U BBHITIOJIHATH PadOTy B YCIOBUAX PEATbHOTO, BUPTYAJIHHOTO H
KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEUICHUH >KM3HEHHBIX MPOOIIEM.

ba3oBble uccieaoBarebCcKue 1eiicTBUA:

BJIa/JIeTh HaBbIKAMU Y4YEOHO-HUCCIEAOBATEIILCKOM U MPOEKTHOM JAESITeNIbHOCTH,
HaBbIKaMU pa3pelieHus mpo0seM, ClioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
IIOUCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a7ay, NMPUMEHEHUIO PA3JIUYHBIX METOJO0B
IO3HAHUS;

VICTIOJIB30BATh PA3JIUYHBIE BUIBI IEATEIBHOCTH 10 MOJIYYEHHUIO HOBOT'O 3HAHUS, €0
UHTEPIPETAIMY, TPEOOPA30BAHUIO U TPUMEHEHHUIO B YUYCOHBIX CUTYAIUSX, B TOM YHCIIE
IIPU CO3/IaHUU YYE€OHBIX U COIMATIBLHBIX TPOEKTOB;

dbopMupoOBaTh HAY4YHBIM THIl MBINUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU TTOHATUSIMHU U METOLAMMU;
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CTaBUTh M  (opMylnupoBaTh COOCTBEHHbIE 3aJaud B  00Opa30BaTEIbHOU
NESTENbHOCTU U AKU3HEHHBIX CUTYaLUsX;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U M aKTyaJIM3UpOBaTh 33/a4y, BbIABUTaTh
TUNOTE3Y €€ PEIIeHMs], HAXOIUTh apryMEHTHI JJIsl I0Ka3aTelIbCTBA CBOMX YTBEPKICHUMH,
3a/1aBaTh MApaMETPbl U KPUTEPUH PELICHUS;

AHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHUS 3a/1a4l PE3YJIbTATHI, KpUTHUYECKU
OLICHUBATh UX TOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSAX; JaBaTh
OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT; OCYILIECTBISATH
LeJICHAIIPaBJICHHBIH MOMCK EPEHOCa CPEACTB U CIIOCOOOB ACHCTBUS B
po(eCCUOHATIBHYIO Cpeay;

YMETh TMEpPEHOCUTh 3HAHUS B T[IO3HABATEIbHYI0 M MPAKTUYECKYIO OO0JIacTH
KU3ZHENIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTell; BbIIBUTATh
HOBBIE UJIEU, IIPEIJIaraTh OPUTMHAIbHBIE TOIXO0/IbI U PELIEHUS], CTABUTh IPOOJIEMBI U
3a/1auyy, I0NyCKAIOIKE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ undopmaunmeii:

OpUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HHGPOpMalMHU (TEeKcTe yueOHOro
nocoOusl, HaAy4YHO-NIOMYJISIPHON JTUTEPAType, OUOJIOTrMYECKUX CIOBAPSAX U CIPABOYHUKAX,
KOMITBIOTEpHBIX 0a3ax JaHHbIX, B VHTepHere), aHanu3upoBath HHGOPMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM MPEJICTABIECHUSA, KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUYHBOCTb;

(GopMynupoOBaTh 3aNpPOCHl U MPUMEHATH Pa3IMUHbIe METO/IbI MPHU MMOUCKE U OTOOpE
Ounosiorunyeckor nHGpopMaIuu, He0OX0IUMOM ISl BBITIOTHEHUS YICOHBIX 3a/1a4;

pUoOpeTaTh ONBIT UCIOJIB30BAHNUS UH(POPMAIIMOHHO ~-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPIIIEHCTBOBATh KYJIbTYPY AKTUBHOTO UCIIOJIb30BAHUS Pa3IMUHbIX
IIOUCKOBBIX CUCTEM,;

CaMOCTOATEILHO BHIOUPATh ONTUMANIbHYIO (hOPMY MpPEICTaBIECHUS OMOIOTHYECKON
uH(popmaryu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIUIbI, PUCYHKU U APYIOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPHU paboTe ¢ OMOIOrMYECKOM
uH(popMaleil: TPUMEHATh XUMHUYECKUE, (PU3MYeCKHe M MATEeMAaTHYECKHE 3HAKU U
CUMBOJIBL, (popMyIibl, aO0OpeBHATYpy, HOMEHKIIATYPY, UCIIONIb30BaTh U MPE0oOPa30BHIBATD
3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJIATHOCTH;

BJaJIeTh HaBbIKAMU pAcHO3HaBaHUS W 3alIUThl WHGOpManuu, WHGOPMAIIMOHHON
0€3011aCHOCTH JIUYHOCTH.

KoMMyHHKaTHBHBIC YyHHBEpPCAJbHbIEC Y4eOHbIe NeHCTBUA OGuieHne:
OCYUIIECTBJISATh KOMMYHHUKAIIMM BO BCeX cepax >KU3HHM, aKTUBHO y4acCTBOBAThH B

JMasiore Wi IMCKYCCHUHU 110 CYHIECTBY 00CykaaeMoi TeMbl (yMEHHE 3aJ1aBaTh BOIPOCHI,

BBICKA3bIBATh CYXKJIEHUSI OTHOCUTENILHO BBITIOJHEHUS TIpejiaraeMoi 3a1auu,

YUHUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIINHI APYTUX YYACTHUKOB JUAJIOTa WU

JIUCKYCCHH);
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pacno3HaBaTh  HEBepOaJbHbIE CpEJACTBAa  OOILEHMS, TOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(IUKTHBIX CUTYalMi, YMETb
CMSIT4aTh KOH(JIUKTHI U BECTU IEPETOBOPHIL;

BJIAJIeTh Pa3IMYHbIMM CHOCOOAMH OOIIEHHS U B3aUMOACHCTBUSA, IMOHUMATh
HAMEPEHUs IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOILIEHUE K COOECEHUKY U B
KOppEKTHOU (hopme hopMyIHpOBaTh CBOU BO3PAKEHUS;

Pa3sBEPHYTO M JIOTMYHO M3JaraTh CBOK TOYKY 3pEHHS] C HCIOJIb30BaHUEM
S3BIKOBBIX CPEACTB.

CoBMmecTHAs 1€ITEJIbHOCTD:

MOHUMATh M UCIIOJB30BaTh IPEUMYIIECTBA KOMAHJHOW U WHAUBUIYATbHOMN
paboThl TIPU PEIICHHH OWOJOTHYECKON MPOOJIeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTH
MPUMEHEHUS TPYNIOBBIX (OPM B3aUMOJICHCTBUS P PEIICHUN yueOHOM 3a1a49H;

BBIOMPATH TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUH C YY4ETOM OOIIMX UHTEPECOB
¥ BO3MOXKHOCTEN KaXKJIOTO YJieHa KOJIEKTHBA;

MPUHUMATD 11€JTH COBMECTHOM JESITEIbHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH
JNEUCTBUS TO €€ JOCTHKEHHUIO: COCTAaBISATh IUIAH JIEUCTBUM, pacOpeNesiaTh POIHU C
y4€TOM MHEHUH y4aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KA4€CTBO CBOETO BKJIaJa W KaXKJOTO YYaCTHHUKA KOMaHJbl B OOIIMIA
PE3YNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb  HOBbIE  IMPOEKTHI, OILICHUBATh MJAEHM C TO3WIUU HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEJACHUE B PA3IUYHBIX CUTYyaIlUsX,
IPOSIBIIATh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasitTuBHbIC YHHBepPCaAJIbHbIE Y4eOHbIe 1elcTBUA Camoopranu3amus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS ISl BBISIBJICHUS MPOOJIEM U UX PEIICHUS B
YKU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMpPaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBBIE U CMBICIIOBbIC YCTAHOBKH B
CBOUX JICUCTBUSX M MOCTYNKAaX MO OTHOIICHHUIO K KUBOUW MPHUPOJIEC, CBOEMY 3JI0POBbIO U
310POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATEIIbHYIO  JIEITEIIbHOCTh, BBISBIIATH
npoOjeMbl, CTaBUTh W (OPMYJIHUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTABJISATh IJIAH PEIICHUS MPOOIEMBI C YYETOM UMEIOIITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W TIPEANIOYTCHHI; 1aBaTh OIIEHKY HOBBIM
CUTyalusIM;

pacHIMpsTh paMKH Y4eOHOI0 MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUTEHU; IeaTh
OCO3HAHHBIN BBIOOP, APTyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;
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OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO MIMPOKOW SPYyAMIIMH B Pa3HbIX
0o0nacTsX 3HAHUM, MOCTOSHHO NOBBIINIATH CBOW 0Opa30BATENbHBIA W KYJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OILIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HABBIKAMU MO3HABATEIBLHON pPEQIIEKCMU KAaK OCO3HAHHUS COBEPILIAEMBIX
JNEVUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHWM, MCIOJIB30BAThH
npuémbl pedIeKCUU s OLIEHKH CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTUBBI M AapryMEHTbl [JPYyrUX [PH aAHAINU3E PpEe3yJbTaTOB

NEATEIBHOCTH.

IIpunsiTue ceds1 M Apyrux:

NPUHUMATH Ce0sl, HOHMMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JAPYIrMX @PU aAHAINW3€ PE3YyJbTaTOB
JEATENbHOCTH;

pU3HABATH CBOE MPaBO M MPABO JAPYTUX HA OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMH JIPYTOTO YETIOBEKA.

HHPEIMETHBIE PE3YJ/IbTATBI

[IpenmeTHble pe3ynbTaThl ocBoeHUs mporpammbl COO no Ouonoruu Ha 06a30BOM
YPOBHE BKJIIOYAIOT crnenuduyeckue s y4eOHoro mnpeamera «buONOTHsS» HaydHbIE
3HaHUS, YMEHUS M CIOCOObI JIEWCTBHI 1O OCBOEHUIO, HWHTEPHpPETalud |
npeoOpa3oBaHUIO 3HAHMM, BUIBI ACSATEIBHOCTH MO IOJYYEHHIO HOBOIO 3HAaHUA U
OPUMEHEHUIO 3HAHMA B pa3IMYHBIX Y4YEOHBIX CHUTyallMsX, a TaKXe B pealbHbIX
KU3HEHHBIX CHUTYyallUsX, CBSI3aHHbIX C Ouosorueil. B mporpamme mnpeaMeTHbIe
pe3yabTaThl IPEICTaBICHbI 10 TOaM 00yUYEeHHUS.

[IpenMeTHBIE pe3ysbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» B 10 kaacce
JOJKHBI OTPaKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECT€ W POJM OMOJOTMM B CHCTEME HAYy4YHOIO
3HAHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpPa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX M 3apyOeKHBIX
YU€HBIX - OMOJIOrOB B pa3BUTUE OHUONOrMU, (PYHKIMOHAIBHOW I'PaMOTHOCTH YEJIOBEKa
JUTS. pelIeHUs )KU3HEHHBIX 3a/a4;

YMEHHE PacKphIBaTh COJAEP)KAHHE OMOJIOIMYECKUX TEPMHHOB M TMOHSITHM: KU3HB,
KJIETKa, OpraHu3M, MeTa0oau3M (0OMEH BEUIECTB U NMpEeBpalieHHe IHEPTUH), TOMEOCTa3
(camoperynsuusi), ypOBHEBasi OpraHU3allHs >XUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKuus), HaCAEACTBEHHOCTb, U3MEHUYNBOCTb, POCT U Pa3BUTHUE;

YMEHHE u3Jaratb  OHOJOTMYECKHMEe TeopuH  (KIETOYHas, XPOMOCOMHas,
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T. Moprana, H.J. BaBunoBa) u yueHus (0 UE€HTpaxX MHOT0OOpa3us U MPOUCXOKIACHUS
KylIbTypHbIX pactenuit H.M. BaBuiioBa), ompeaensTh TpaHUIlbl UX MPUMEHUMOCTH K
KUBBIM CHCTEMAM;

YMEHHE BIIQJIETh METOJIaMHd HAyYHOTO TO3HAHUS B OWOJIOTHH: HAOIIOJIEHUE |
ONMCAaHHUE JKUBBIX CHCTEM, NPOLIECCOB W SBIICHUI, OpraHu3alys M TPOBEJICHHE
OMOJIOTMYECKOTO0 AKCIIEPUMEHTA, BBIJIBIJKCHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXJY HCCIEAYeMBbIMH BEJIUYMHAMH, OOBSICHEHUE TOJYYEHHBIX Ppe3yJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSITUH, TEOPUN M 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJBI Ha
OCHOBAHUH MOJTYYECHHBIX PE3YIHTATOB;

YMEHUE BBIJIETATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoT, OJIHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIECCOB:
oOMeHa BEIIeCTB U IMPEBpaIlEHUs] SJHEPTUU B KJIETKe, (DOTOCHMHTE3a, MIACTHYECKOTO U
SHEPreTUYECKOro OOMEHa, XEMOCHHTEe3a, MHUTO03a, Meio3a, OIUI0JOTBOPEHHS,
Pa3MHOXXEHUS, UHJIUBUAYAILHOTO Pa3BUTHS OpraHnn3Ma (OHTOTEHE3);

YMEHHE TMPUMEHSATh TIOJyYCHHbIE 3HAHUS I OOBSICHEHHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATUS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU
C 1enblo obecrieueHrss O€30MaCHOCTH CBOETO 3/I0POBbS U 3/0POBbSl OKPYXKAIOIIUX
J0JIel, COONII0OJIEHHST HOPM IPaMOTHOTO TIOBEJICHUSI B OKPY>KArOIIEH MPUPOTHON Ccpefie,
MOHUMAaHHE HEOOXOJMMOCTHU HCIOIb30BaHUSl JOCTHXKEHHI COBPEMEHHOW OMOJIOTHUU U
OMOTEXHOJIOTHM JTsl PAllHOHATBFHOTO TPUPO/IOTIOIB30BAHUS;

yYMEHHE periaTh JIEMEHTAapHbIE FEHETUYECKHE 3aJa4l Ha MOHO- U JUTHOpUIIHOE
CKpelIMBaHuE, CIEIUICHHOE HacleOBaHUe, COCTaBISATh CXEMbl MOHOTHOPUAHOTO
CKpeILUBaHUs JJIsl TIpeCKa3aHusl Hacle0BaHuUs MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATH Ja00paTOPHBIC U MPAKTUYECKHE padOThl, COONIOAATH MpaBuia
npu padboTe ¢ yueOHbIM U TA0OPATOPHBIM 000PYAOBAHUEM;

YyMEHHE  KPUTUYECKH  OICHMBATh ¥  HMHTEPIPETUPOBATH  HHGPOPMAIIUIO
OMOJIOTUYECKOTO COJACPIKAHUS, BKIIOYAIONIYIO TMCEBIOHAYYHBIE 3HAHUA M3 Pa3IUUYHBIX
UCTOYHUKOB (CpelicTBa MaccoBOM HH(OpMalUU, HAYYHO-TOMYJISIPHBIE MaTepualbl),
AOTUYECKUE AaCHEeKThl COBPEMEHHBIX UCCIEJOBAaHWA B  OHOJIOTMH, MEIUIIHUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIICHHs, 00001Iast
OMOJIOTUYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBINA anmapaT OUOJIOTHUH.

[IpenmMeTHBIEC pe3ynbTaThl OCBOCHHS yueOHoro npenmeta «buonorus» B 11 kaacce
JOJDKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE W PO OUOJIOTUM B CUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
KapTUHBl MHpPa M HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M 3apyOeKHBIX
yU€HBIX - OMOJOrOoB B pa3BUTUE OMONOTUH, (GYHKIMOHAIHHOW IPAMOTHOCTH YEJIOBEKa
JUTS pemeHus KU3HEHHBIX 3a/1adyg;
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YMEHHE pacKphIBaTh COACpKAHWE OWOJIOTHYCCKUX TEPMHUHOB W TIOHSATHHA: BHII,
NOMyJIAMS, TEHOPOHM, »HBOJIOLUMS, JABUXKYIIHE CWIbl ((aKTOphl) HSBOJIOINH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB, BHUA000pa30BaHUE, HSKOJIOTHYECKHE  (PaKTOPHI,
IKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTHI, PEAYIECHTHI, e MUTAHUS, DKOJIOTHICCKAs
nupamma, ouoreorieHo3, obuocdepa;

yMEHHE Hu3JlaraTh Ouosiorndeckue teopuu (dBosrormonHas teopus Y. JlapBuna,
CUHTETHYECKAasi TEOpHsl DBOJIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxonctBa K.M. bapa, uepenoBaHus riaBHbBIX HamnpaBieHUW U myTeil sBomtounu A.H.
CesepuioBa, yuenusi o Owocepe B.U. Bepnaackoro), ompenensitb TpaHUIBI HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJIJIeTh METOJaMU HAy4dHOTO MO3HAHUS B OWOJOTHM: HAOMIOJCHUE U
OMMUCAaHUE JKUBBIX CHCTEM, IIPOIIECCOB W SIBJICHUM, OpraHu3alys U TPOBEJICHUE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIJIBIDKCHHUE THIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXJY HCCIEAYeMbIMU BEJIWYMHAMH, OOBSICHEHHE TOJYYEHHBIX Ppe3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHUN, TEOPUUM W 3aKOHOB, YMEHHWE JeNaTh BBIBOJBI HA
OCHOBAaHHH TOJTYYEHHBIX PE3YJIHTATOB;

YMEHHE BBIJICIATh CYIIECTBEHHBIE MPU3HAKUA CTPOCHUSI OMOJIOTHYECKNX OOBEKTOB:
BUJIOB, TOMYJALMMA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIEHO30B U
HKOCUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEICTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, PUCTIOCOOJICHHOCTH OpraHU3MOB, JeNCTBUS
AKOJIOTMYECKUX (DAKTOPOB HA OpPraHU3MbI, MEPEHOCA BEIIECTB U MOTOKA JHEPrUU B
AKOCHCTEMAaX, AaHTPOIMOTCHHBIX W3MEHEHHMH B JKOCHCTEMaX CBOE€M MECTHOCTH,
KpYroBOpOTa BEUIECTB U OMOIr€OXMMHUYECKUX LIUKJIOB B Onocdepe;

YMEHHE TPUMEHSATh TIOJyYCHHBIE 3HAHUSA i1 OOBSCHEHHUS OMOJIOTHYCCKUX
IIPOIIECCOB U SIBJICHUH, TSl IPUHATHS MPAKTHYCCKUX PEIICHUN B MMOBCETHEBHOMN KU3HU
C Tenblo obecreueHrs O€30MaCHOCTH CBOETO 370POBbS U 3JI0POBBS OKPYKAIOIIUX
JI0JIeH, COONIOICHNS HOPM I'PAaMOTHOTO TIOBEJICHUS B OKPY KAOIIEH IIPUPOJTHON Cpefie,
MOHUMaHUE HEOOXOAMMOCTH UCIOJIb30BAHUS JTOCTHKEHUN COBPEMEHHOMN OMOJIOTHH TS
PaIMOHAIIBHOTO MPUPOIOTIONB30BAHMS;

YMEHHE pelniaTh 3JIEMEHTApHbIE OHOJIOTMYECKUE 3aJauM, COCTABISTH CXEMBI
NepeHoca BEIEeCTB U YHEPTUU B IKOCUCTEMaX (LM MUTAHMUS);

YMEHHUE BBHITIOIHATH Ja00paTOpPHBIE U MPAKTUUYECKHE padOThl, COOIIOAATh MpaBUia
pu paboTe ¢ yueOHbIM U JTA00PATOPHBIM 000OPYAOBAHUEM;

YyMEHHE  KPUTUYECKH  OIICHWBATh W  HMHTEPIPETHPOBATH  MH(GOPMAIIHIO
OMOJIOTMYECKOTO COJIEpKaHUsI, BKIIFOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3TUYHBIX
UCTOYHUKOB (CpeIcTBa MaccoBOW WH(OpMANUK, HAYIHO-TIOMYJSIPHBIE MaTepUabl),
paccMaTpuBaTh TJI00ATBHBIE YKOJIOTHYECKUE TPOOJIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH
110 OTHOIIICHUIO K HUM COOCTBEHHYIO MO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIC COOOIIECHMs, 0000Ias
OMOJIOTUYECKYI0 MH(POPMAILIMIO M3 HECKOJIBKHUX HMCTOYHUKOB, TPAMOTHO HMCIOJIB30BaTh
MTOHATUNHBIN armapar OuoJIoruy.
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10 KUIACC
HanmenoBanue
Ne KomriecTso OcHOBHEBIE BUJIBI A€ TEIbHOCTH
pa3aesnoB U TEM [TIporpammHoe coaepxkaHue
/T 4acoB 0o0y4JaroImxcs
y4eOHOro mpeaMeTa
Tema 1. BuoJsiorusi Kak Hayka

PKUBOM IIPUPOLBI

1.1 Buonorus B cucreme 1 Buonorus kak Hayka. Cesizu Onostornu ¢ [PaCKphIBaTh COAEP)KaHUE TEPMUHOB U
HayK OOIIECTBEHHBIMH, TCXHUYSCKUMU H [IOHATUN: HAy9IHOC MUPOBO33PCHUC,
PYTUMH €CTECTBCHHBIMH HayKaMI, Hay4yHas KapTUHA MUPA, HAYYHBIN METOL,
bunocodueit, peuruet, STHKOM, ;/IHOTCBa, Teopus, gf[eTo;[BI MCCIICIOBAHUS.
ACTETUKOM U nmpaBoM. Posib Onosnoruu B ApakTCPH3OBATL DHOIIOTHIO KaK HAYKY, €C
. . MECTO U POJIb CPEIH IPYIUX €CTECTBEHHBIX

(dbopMHUPOBAHUY COBPEMEHHOW HaYyYHOU

Hayk. [lepeuncnsaTs pa3aesbl OMOJIOTUH B
KapTUHBI Mupa. CructemMa OMOJIOTHYECKUX

COOTBETCTBHE C O0BEKTAMHU HU3yUCHUSI.
HaYK. .

Ha3piBaTh BaXHEUIIIME OTPACTH
/lemoncmpauyuu: .
1 .1 M OMOJOTUYECKUX 3HAHUM U 3a/1a4H,

opmpemui: Y. [lapsun, I'. Mennenn .
PP DB, AR, ctosimue niepen ouonorueit XXI B.
H. K. Konsnos, Ix. Yorcon u @. Kpuk.
Tabnuyvl u cxemwvl: «MeTOnbl IMO3HAHUS
PKUBOM IIPUPOIBI»
12 MeTo bl TO3HAHUS 1 MeTo bl TIO3HAaHUS KUBOU IIPUPOIBI PackpbiBaTh copepKaHue TEPMUHOB U

(HabsroIcHUE, PKCTIEPUMEHT, OMTMCAHUE,
M3MepeHue, Kiaccuuxanus,
MOJICITUPOBAHKE, CTATUCTUYECKASI
00paboTKa TaHHBIX).

/lemoncmpavuu:

MMOHSTHUN: HAYYHBI METOM, METOIbI
HCCIICOBAHMSI.

XapaKkTepu30BaTb OCHOBHBIE METOIbI
[MO3HAHUS KUBOU MPUPOBI: HAOIIOICHUE,

OKCIICPUMCHT, OITMCAHNUC, U3MCPCHUC,
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Tabnuywl u cxemol: «MeTOIABI TO3HAHUS
PKABOW MPUPOIBD.

Jlabopamopnbsie u npakmuuecKkue
paoomol:

[IpakTuyeckas padora Ne 1.
«Mcnonb30BaHNE pa3IUYHBIX METOJIOB IIPU
N3y4eHUH OMOJIOTHUECKUX OOBEKTOBY

Kjaccu(ukanus, MoIeIMPOBaHUE,
cTaTucTHYecKasi 00paboTKa TaHHBIX

HMToro yacoB no teme

2

Tema 2. JKuBble CHCTEMBI U MX OpPraHu3aunus

2.1

buonornueckue
CHCTEMBI, TPOLECCHI
U UX U3y4YCHUE

1

JKuBbie cucteMbl (OMOCUCTEMBI) KaK
MpeIMEeT N3yUeHUsT OMOJIOTHH.
OTnuume )KUBBIX CUCTEM

OT HEOPTaHUYECKOU MPUPOLBI.
CBoiicTBa OMOCUCTEM U UX
pasHooOpasue.

YPOBHU OpraHU3aIMu OMOCHCTEM:
MOJICKYJISIPHBIN, OPTaHOUTHO-
KJIETOYHBIM, OPTraHU3MEHHBIM,
MONYJISITUOHHO -BUIOBOM,
PKOCUCTEMHBIHN (OMO-TCOIICHOTHYECKUM ),
OHOC(EPHBIH.

Hayxu, nzydarorniue OHOCHCTEMBI
Ha Pa3HBIX YPOBHIX OpraHU3alIuy.

lemoncmpauuu:

Tabauyvt u cxemvi: «OCHOBHBIC
MPU3HAKHU KU3HNY, «YPOBHHU

PackppIBaTh cofiepyKaHUe TEPMUHOB H
MMOHSATHI: CHCTeMa, OMOJIOrnuecKas
CHUCTEMa, SJIEMEHTHI CHCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKMBBIX CHCTEM,
0OMEH BEIIECTB, pa3MHOKEHHUE, POCT,
pa3BUTHE, HACIICICTBEHHOCTD,
M3MEHYUBOCTD, Pa3IPaKUMOCTh,
HYHEPTr03aBUCUMOCTh, YPOBHH
OpraHU3alluM XKU3HU (OMOCUCTEM).
XapaKkTepu30BaTh MPUHITUTIBI
OpraHu3alii OMOCHUCTEM: OTKPBITOCTb,
BBICOKAS YIIOPSI0YCHHOCTD,
caMOpPEeTYJISIINS, NePapPXUIHOCTD.
[lepeuncsaTh yHUBEpCAIbHBIE CBOMCTBA

KHNBOI'O: CIMHCTBO XMMHYCCKOI'O

cOoCTaBa, pasapaKMMOCTb, IBHKCHHUC,
IrOMCOCTa3, pOCT U PA3BUTHUC,
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OpraHU3ally )KUBOW NPUPOALDy. Mozaenb
monekynsl JJHK

HACJIEICTBEHHOCTh, N3MEHYHUBOCTD,
ABOJTIONMS (TTPUCTIOCOOICHHE K
M3MCHSIONMUMCS YCIIOBUSM). [IpuBOANTS
MPUMEPHI OMOCUCTEM PA3HOTO YPOBHS
OpraHHU3allid U CPAaBHUBATH MPOSBICHUS
CBOWCTB )KMBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE ITPOIIECCHI,
[IPOTEKAIOIINE B OMOCUCTEMAX : OOMEH
BEIIIECTB M MPEBPAIICHUE YHEPTHH,
CaMOBOCIIPOU3BE/ICHUE, CAMOPETYJISIIIHS,
pa3BUTHE.

CobnroaTh npaBuiia 0€pe’KHOTO
OTHOIICHUS K )KUBOH IIPUPOJIC

IToro uacoB 1mo Teme

1

Tema 3. XuMH4YeCKHH COCTAB H CTPOEHHE KJIETKHU

3.1

XUMUUYECKUU COCTAB
KJIeTKU. Boma u
MHUHEPAIbHBIE COJI

1

XUMHYECKHM COCTaB KICTKH. XMMHUUECKHE
PJIEMEHTBI: MAKPO3JIEMEHTBI,
MHUKPOAJIEMEHTBHI.

Bona u munepaibHble BenecTBa. OyHKIMU
BOJIbl 1 MUHEPAJIBHBIX BEIIECTB B KIICTKE.
[ToepkaHre OCMOTHYECKOTO OajaHca.
lemoncmpauuu:

J[uacpammsl.: «Pactipenenenue
XUMHUYECKHUX DJICMEHTOB B HS)KHUBOU
pupoae», «PacnpeneneHne XuMUYECKUX

PackppIBaTh cofiepyKaHUE TEPMUHOB H
MMOHSATHI: JIEMECHTHI-OMOTCHBI,
MaKpOAJIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEpaJTbHBIC BEIIECTBA, MOJICKYJIA BOJIBI
KaK JUIOJIb, BOJOPOJIHBIE CBS3H;
rupouIbHbIE U THAPOGOOHBIE BEIIECTRA.
Jloka3bIBaTh €IMHCTBO DJIEMEHTHOTO
cocTaBa Kak OJJHO U3 CBOWCTB JKHUBOTO.
PacripeiensiTh XMMUYECKUE SJICMEHTHI 110
rpynmnam B 3aBUCUMOCTH
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PJIEMEHTOB B )KUBOU Npupojie». Tadoauut
u cxemwt: «llepuoanueckas Tabauua
XUMUYECKUX JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJIBI»

OT KOJIMYECTBEHHOTO MIPEJICTABUTEIIHLCTBA B
OpraHu3Me; XapakTepru30BaTh poOJib
OT/EJIbHBIX JIEMEHTOB.

BbIsSBIATE  CBA3b  MEXKAY  COCTaBOM,
CTPOEHHEM  MOJIEKYJIBI ~ XUMHUYECKOIO
COCJIMHEHHUS M €T0 (PYHKITSIMU B KIIETKE

3.2 |Benku. Cocras u benku. CocTaB ¥ CTpoeHHE OENIKOB. PackpbIBaTh COACPIKAHUE TEPMUHOB U
CTpOeHHE OEJIKOB AMHUHOKHCIIOTBI - MOHOMEPHI OEJIKOB. MOHSITUIA: OEJIKH, TOJIMMEPHI, MOHOMEDHI,
He3aMeHNMbIE ¥ 3aMEHHMbIE AMUHOKHCIIOTHI, IICNITH/IHAS CBSA3b,
AMUHOKHUCJIOTBl. AMUHOKHUCIOTHBII HOJIMIICTITAT, ICHATYypalusL.
cocTaB. YPOBHH CTPYKTYPhI OEIIKOBOIA XapaKkTepu30BaTh OEJIKU KaK KJ1acc
MOJIEKYJIBI (TIepBUYHAS, BTOPUYHAS, OpraHWYeCKUX COCIMHCHUM;
TPETUYHAS U YCTBEPTHYHAS CTPYKTYpa).  [KIACCH(PUIUPOBATH UX 110 CTPOCHUIO
XUMHUYECKHE CBOMCTBA OEIIKOB. (roOynsipubie U GUOPUILISIPHBIE OCTKK),
buonornueckue PyHKIMU OEIKOB. [EPEUNCIIATh U XapaKTEPU30BaTh (PYHKIUU
/lemoncmpayuu: 0enkoB
Taonuuwvl u cxemwr: «CTpOECHUE MOJIEKYIIBI
Oenkay.
Oobopyoosanue: CBETOBOU MUKPOCKOIIL,
MUKPOIIPENapaTsl
3.3 (DepMeHTI:I - CDepMeHTBI - OMOJIOTHUYECKHUE PaCKpHBaTB CoACpKaHUC TCPMHUHOB U
Ounonorunyeckue KaTaJau3aTopBbl. MOHSTUI: (PEPMEHTDI, AKTUBHBIN LIEHTP,
KATaJIN3aTOPbI Crtpoenne pepMeHTa: aKTUBHBIN IIEHTP,  [CyOcTpaTHas cCernu@uIHOCTb,

cyOcTpaTHas cierupuIHOCTb.
KodepmenTtsl. ButamMmuHsI.
Otnnuus GepMEHTOB OT HEOPTAHHMUECKUX

KaTaJIn3aTOPOB.

Ko(pepMeHTBI, OCITKH-aKTUBATOPHI U OCITKHU-
WHTHOHUTOPHI.
YKa3pIBaTh OTIWYUS (PEPMEHTOB OT

HCOPTaHNYCCKHUX KaTaJIU3aTOPOB.
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/lemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
(bepmeHTay.

Obopyodosanue.: 000pyTOBaHUE IS
IPOBEJACHUS HAOIIOACHUH, H3MEPEHUH,
DKCIIEPUMEHTOB. Jlabdopamopnsie u
npaKkmuueckue padoomaol:

JlabGopatopnas pabota Ne 1. «M3yuenue
KaTaTUTHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WM KaTajiasbl)»

OOBSACHATH pOib GEPMEHTOB B
(YHKIIMOHUPOBAHUH KMBBIX CUCTEM, B
[IPOMBIIUIEHHOCTH, B MEAUIIMHE, B
[MOBCEHEBHOM KM3HU YEJIOBEKA

3.4

YrineBoanl. JIummasl

YTri1eBobl: MOHOCAaXapH bl (IJII0K03a,
prbo3a u 1e30Kkcupud03a), 1ucaxapuabl
(caxapo3a, JIaKT03a) U MOoJIUCcaXapHbl
(KpaxmaJ, TIIMKOreH, eJITI0J103a).
buonornyeckue pyHKIMH YTIIEBOJIOB.
Jlunuasl: TpUrauuepuabl, GocoInIu b,
CTEPOUBI.

[" uapodunbHO-TUAPOGHOOHBIE CBONCTBA.
buonornueckue GyHKIUN JTUTUIOB.
CpaBHeHHe yTIeBOI0B, OEIKOB U JTUIUI0B
KAaK MICTOYHUKOB SHEPIHH.
lemoncmpauuu:

Tabnuywl u cxemol.: «YTICBOIBI,
«JInmuaen.

Obopyoosanue. 000py0BaHHE

PackpbIBaTh copepKaHie TEPMHUHOB U
MOHATHI: YTJIEBOIbI, MOHOCAXapH/IbI,
TFiCaxapu/ibl, TOJIMCaXapuIbl, TIIOK03a,
pubo3a, 1e30Kcuprdo3a, caxaposa,
TIaKTO3a, MajIbT03a, IEJLTI0I03a
(keTUaTka), Kpaxmai, TIIMKOTSH; JTUTTHIBI,
TPUTTUTIEPUABI (KHPHI, Maclia),
dhochounm b, CTEPOUIHI.
XapakTepu30BaTh YIIIEBOIbI, TUMUIBI KaK
KJIACC OPTaHUYECKUX COCTMHEHUN.
KnaccudumupoBats yriaeBoAbl U JTUIHIbI
[0 CTPOCHUIO; MEPEUUCIISITh (PYHKITUU
YTJIEBOJIOB U JIUTTUIOB.

CxemaTtuyecku n300paxkaTh CTPOSHUE
MOJICKYJI YTJI€BOJIOB, TUTTUIOB
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11s1 TPOBEACHUST HAOJII0ICHHU,
M3MEPEHUH, DKCIIEPUMEHTOB

3.5 HykiienHoBbIE Hyxnennossie kucnotsl: JJHK n PHK.
KnciaoTel. ATD HyxiieoTu el - MOHOMEPBI HyKJIEUHOBBIX PackpeiBaTh copepKaHue TEPMUHOB U

kucioT. Ctpoenne n Gynkuun JJHK. MOHSATUN: 1€30KCUPHUOOHYKIIEUHOBAS

Crpoenne u pynkuun PHK. ATO: kucinora (JJHK), pubonyknennosas

crpoenue u Qynkumn. Jemoncmpayuu:  kucnora (PHK), nykneorun,

Ilopmpemur: JIx. YorcoH, @. Kpuk, M.  monunykieoTnanas nems

YuiakuHe, P. OpaHKIHH. (MOMMHYKIEOTUN), KOMIUIEMEHTAPHOCTH,

Tabauyvt u cxemoi: ¢ynakiuu [IHK (xpanenue u nepegada

«Hyxnennosble kucnotsr; JJHK», HACIIEACTBEHHON MH(POPMAIUH); BUIBI

«buocuntes 6enka», «CtpoeHune PHK (nHpopmarimonHas, TpaHCIIOpTHAs,

MOJIEKYTIBI AT O, pubocomaiibHas); ajieHo3uHTpUdochar

Obopyoosanue: CBETOBOI MUKPOCKOII, (AT®D), makpodpruyeckas CBssb.

MUKPOIIPEIapaThl XapakTepu3upoBaTh HYKIEHHOBbBIE
KHCJIOTHI KAK XUMUYECKUE COCTUHEHUSI U
HOCHUTEIIN HACIEACTBEHHON HHPOpMALIUU.
OTtMmedaTh 0COOEHHOCTH CTPOCHHUS
MOJIEKYJT HYyKIenHOBbIX KucnoT (JJHK,
PHK) u AT®.
Cxemarnyecku n300paxarb CTpOECHUE
HYKJIEOTUJIOB, MOJIEKYJI HYKJIIEHHOBBIX
kucior, AT®

3.6

HcTopust u MeTO bl
W3Y4YEHUS KIETKU.
KiieTounast Teopus

[{utosorus - Hayka o kieTke. Knerounas
TEOpUs - IPUMEP B3aUMOJACUCTBUS UIEN U
(akTOB B HAYYHOM IMMO3HAHUH.

PackpeiBaTh copepkaHue TEPMUHOB U
MMOHSATHM: KJIETKA, IUTOJIOTUS; PACKPHIBAThH
COJZICPKAHUE TTOJI0KEHUN KJIETOYHOU

TEOPUH.
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MeTobl U3y4YeHHS KIIETKH.
/lemoncmpayuu:

Ilopmpemeui:

A. JleBenryk, P. I'yk, T. IlIBaHH,

M. [Inennen, K. bap, P. Bupxos.
Oobopyoosanue: CBETOBOU MUKPOCKOIIL,
MUKpPOIIpPENapaTbl PpaCTUTEIbHBIX,
PKUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK;
PUCYHKH C MHUKPOQOTOrpadusiMi KIETOK,
[OJIyYEHHBIE C IOMOIIBI0 CBETOBOTO U
PIEKTPOHHOTO MUKPOCKONA

[lepeuncnsiTe U XxapaKTepu3oBaTh
OCHOBHBIE METO/bl U3YUYECHUS KIETKHU:
(IpUTrOTOBJIEHUE CPE30B, OKpAIIMBAHUE,
MUKPOCKOITUPOBAHUE,
[eHTPUyTUPOBaAHUE, KYJIbTUBUPOBAHHE
KJIETOK W TKAHEM )

3.7

Kietka
KaK IIEJIOCTHAS
JKHBas CUCTEMA

KileTka Kak 1eI0CTHas KUBask CUCTEMA.
OO1111e MpU3HAKKU KIETOK: 3aMKHYTasl
HapyxHas MeMOpaHa, mosiekynbl JJHK kak
reHeTHYECKUH anmnapar, CucTeMa CUHTE3a
Oenka. TUIBI KJIETOK: dyKapUOTUYeCKas U
npokapuotudeckas. OcoOeHHOCTH
CTPOEHUS MPOKAPUOTUYECKON KIIETKH.
Kinerounas crenka 6akrepuil. CTpoeHue
HYKapHOTUYECKON KIIeTKH. OCHOBHBIE
OTJINYUS PACTUTENBHOMU, )KUBOTHOM U
rpubHOM K1eTKu. [loBepXHOCTHBIE
CTPYKTYpHI - KJIETOUHAs! CTEHKA,
[IIMKOKAIHUKC, UX (DYHKIIUH.
[[1a3matnyeckas MmemOpaHa, ee CBOICTBA U
byHKIUY.

PackpbIBaTh cojiepkaHue TEPMUHOB U
MOHATHI: KJICTKU (dyKapHOTHYIECKas,
MIPOKAPHOTHYECKAS ), TIIIa3MaTHIECKAs
MeMOpaHa (I1a3mManiemMma), TIIMKOKAIUKC,
TPAHCIIOPT BEUIECTB (MTACCUBHBIN,
AKTUBHBIN ), SHAOUUTO3 ((parouuros,
[MMHOIIMTO3), SK30IIUTO3, KICTOYHAS
CTEHKA, HYKJICOH/I.

CpaBHUBATh MEXKTy COOOI
DYKAPUOTHUIECKHUE U TTPOKAPHUOTHIECCKUE
KJICTKH; OTMEYaTh CXOJICTBO U Pa3JIMUUs B
CTPOCHHUH KJIETOK OaKTepHil, )KUBOTHBIX,
pacTeHui U rpuboB
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/lemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. ['yk,

T. [[IBann, M. Illneiaen, K. bap,

P. Bupxos.

Taoauyvt u cxemor: «CtpoeHue
PYKApUOTUYECKOU KIETKN», « CTpoeHue
PKUBOTHOM KJIETKH», « CTpoeHUE
PacCTUTEIBLHOU KIETKN», «CTpoeHUE
[IPOKAPUOTUUECKON KIIETKIY.
Oobopyoosanue: CBETOBOM MUKPOCKOII,
MUKPOIIpEeIapaTbl PaCTUTEIbHBIX,
PKUBOTHBIX M OAKTEpUATIbHBIX KJIETOK

3.8

Crpoenue
DYKapUOTUYECKOU
KJIIETKU

[{uTornasma ¥ ee OpraHOUIbI.
OnHoMeMOpaHHbIE OPTAHOUIBI KIETKH:
OIIC, anmapar I" 0JibIKH, TU30COMBI.
[1o1yaBTOHOMHBIE OPTraHOUIbI KIETKHU:
MUTOXOHJIPUH, TIJIACTH/IBI.

[ [ponCX0KI€HNE MUTOXOHIAPUMN U
rmiactua. Bunel miactun. HemeMOpanHbie
OpraHOMJIbI KIETKU: pHOOCOMBI,
KJICTOYHBIN LIEHTP, LIEHTPUOJIN, PECHUYKH,
KI'YTUKU. QyHKIIMM OPraHOUIOB KIIETKH.
BxiroueHus.

Anpo - peryJsITOpHBIN UEHTP KIIETKH.
Crpoenue siipa: simepHasi 000J104Ka,

KapuoIljiasMa, XpoMaTHH, SAPBIIIKO.

PackpbiBaTh cojiep>KaHue TEPMUHOB U
MOHSTHI: [IUTOIJIa3Ma, OPTaHOUIbI,
pHoruIazMatuueckas cetb (JI1C),
anmapat [ oJIb/KH, TN30COMBI, BAKyOJIb,
MUTOXOHIPHH, TIACTHABI (XJIOPOILIACTHI,
XPOMOILJIACTHI, JISMKOIIACTHI ), pUOOCOMBI,
MUKPOTPYOOUKH, KIICTOYHBINA IIEHTP
(ueHTpocoma), pECHUUKH, )KT'yTHKH,
BKJIFOUCHUSI, SIIPO, siepHasi 000JI09Ka,
KaproIuIa3Ma, XpOMaTHH, SIIPBIIIIKO,
XPOMOCOMBI.

OnuceIBaTh CTPOEHUE DYKAPUOTUUECKON
KJIETKU 110 U300paKEHUSIM U Ha
MUKpOTpernapaTax; KjiacCupuuupoBaTh
OpTraHOWIbI
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Xpomocombl. TpaHcnopT BewecTs B
KJIETKe.

/[emoncmpayuu:

Ilopmpemui: A. JIeBeHIyK, P. I'yk,

T. llIBann, M. Hlneiinen, K. bap,

P. Bupxos.

Tabauywl u cxemovl: «CTpoeHne
DYKAPUOTHYECKOI KiIeTKN», «CTpoeHue
"KMBOTHOM KJIETKW», «CTpoeHune
PACTUTEJbHOM KJIeTKIW», «CTpoeHune
MPOKAPHOTHYECKOH KJIETKNY,
«CTpoeHue 1Apa KJIETKH».
Obopydosanue. CBETOBOIl MUKPOCKOII,
MUKPONpPenapaTbl pACTUTEJIbHBIX U
"KMBOTHBIX KJIETOK.

Jlabopamopnvle u npakmuiecKkue
pabomui:

JlaGopaTtopnasi padora Ne 2. «3yueHue
CTPOEHHS KJIETOK PACTEHNH, )KUBOTHBIX
U 0aKTepuid MO MUKPOCKOINIOM Ha
rOTOBBIX MHKPOIIpPenaparax u ux

B 3ABHCUMOCTH OT 0COOCHHOCTEN uX
cTpoeHus (0AHOMeMOpaHHbIE,
NBYMeMOpaHHbIe, HeMeMOPaHHbIE);
ONMUCHIBATH QYHKIUM KAKI0T0
OPraHou/Ja B KJIETKe.
XapaKkTepu30BaTh KJIETOYHOE SI/IPO KAK
MeCTO XpaHeHMsl, epenaadu (yaABoeHHne
XPOMOCOM) U peajim3aluuu
(TPaHCKPHUNIUA) HACTEACTBEHHOM
UH(POPMALUU KJICTKH.

[lepeunciisiTh U ONUCHIBATH
KOMIIOHEHTHI SIIPAa U UX (PYHKIIUH;
CxeMaTH4YHO M300paKaTh CTPOEHHE
PACTUTEJbHOU U JKUBOTHOM KJICTKH.
O0BACHATH OMOJIOTHYECKOe 3HAYECHHUE
TPAHCIOPTA BEleCTB B KJIETKe

U TOro0 4acoB nmo reme

8

Tema 4. ’KnsHenessTeIbHOCTH KJIETKH

4.1

OOMeH BelecTB.
IlnacTuuecknii
o0MeH. DOTOCHHTE3.
XeMOCHHTE3

2

OOMeH BeleCTB, MJIH MeTA00IM3M.
AcCcMMUIANUA (MJIACTHYECKHUH 00MeH) U
MUCCUMMIISIIIUA (FHEpreTuYecKuii

00MeH) - ABe CTOPOHBI AMHOI0

PackpbiBaTh coiepxaHue TEPMUHOB U
MOHATHH: 00MeH BelleCTB U
npeBpalieHne YJHePruu (MeTadoau3M),

ACCUMWISILIUSA, IJIACTHYEeCKUIA 00MeH,

37



npoiiecca Metadbonu3ma. Posib 3aKOHOB
COXpaHEHMS BEILIECTBA U IHEPTUU B
MOHNMaHUU MeTabonm3ma. Turbel oOMeHa
BEIIECTB: aBTOTPO(HBIN 1
reTrepoTpodHbIii. Posb pepmMeHTOB B
oOMeHe BEIECTB U MPEBPAIICHUH SHEPTUH
B KieTke. @oTocuHTE3. CBETOBAs U
TeMHOBas (pa3wl porocuHTe3a. Peakiuu
dboTocunTe3a. IHPEKTUBHOCTH
¢dboTocuHTe3a. 3HaueHue GOTOCUHTE3a IS
KU3HU Ha 3emuie. BiausiHue ycnoBui cpesl
Ha (POTOCHMHTE3 U CITIOCOOBI MTOBHIIIIEHUS
€0 MIPOYKTUBHOCTH y KYJIbTYPHBIX
PacCTCHUMN.

XeMocruHTe3. XeMOCHHTE3UPYIOIINE
OakTepun. 3HAUCHNE XEMOCUHTE3A TSI
PKU3HU Ha 3eMII€.

lemoncmpayuu:

Iopmpemui: K. A. Tumupsizes.

Tadauybt u cxemovl: «XI0pOIIIACTY,
«DoTocuHTE3»

TUCCUMMIISIITUS, SHEPTEeTUYECKUM OOMEH,
(dboTocunTes, poTomnus,
dhochopuaupoBanue, IEPEHOCUUK
[MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (POTOCUHTES, MTPOIIECCHI,
[IPOTEKAOIIUE B CBETOBOM U TEMHOBOU
daze.

BbISBIIATH IPUYMHHO-CIIEACTBEHHBIE CBSI3U
MEK/Ty TOTJIOLIEHUEM COJIHEUHON YHEPTrUuu
xJi0pouizioMm u cuate3oM mMoiekyn ATO.
CpaBHUBATh UCXOJIHBIE BEILIECTRA,
KOHEUHbIE MMPOAYKTHI U YCIOBUS
MMPOTEKAHUS PEAKI[MI CBETOBOU U
TEMHOBOH (ha3bl POTOCHHTE3A;
CpaBHUBATh OTOCHHTE3 U XEMOCHHTE3.
OnenuBath 3Ha4YeHHE (POTOCHMHTE3A U
XEMOCHUHTE3a JI )KU3HU Ha 3eMJie

4.2

DHEPreTUYECKUN

o0OMeH

DHepreTuyeckuii 0OMEeH B KIICTKE.
PacmieruieHue BeecTB, BIJICICHNC U
AKKyMYJINPOBAaHHE YHEPTUH B KIIETKE.
Talbl 3HEPrEeTUIECKOro OOMEHa.
[ mukonu3. bposkeHue u ero BUbI.

PackpbIBaTh co/IepKaHUE TEPMUHOB U
MOHSATUI: DHEPTETUIECKUN 0OOMEH,
[JIMKOJIN3, MOJIOYHOKHUCIIOE OpOoXKeHue,
CIIUPTOBOE OpOKEHUE, OMOIOTUYECKOE
OKHCJICHUE, KJIETOYHOE JbIXaHUE,
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KucnopoaHoe oKuciaeHue, iu KJIeTOYHOe
neixague. OKUCIUTEIHLHOE
dbochopuaupoanue. DPHEKTUBHOCTD
HDHEPIeTUIECKOI0 OOMEHa.
lemoncmpauuu:

Tabauuwvl u cxemovr: « TUIBI MUTAHUS,
«MeTabomu3m», « METOXOHIPHS,
«JHEpPreTUIECKUil OOMEH»

TTUCCUMMIISIITUS, (DEPMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB U
MpEeBpAICHUE YHEPTHH (METa00IN3M) KaK
OJIHO X CBOMCTB >KMBOro. [lepeuncnsate
0COOEHHOCTH TJIACTUYECKOTO U
HYHEPreTUYECKOro 0OMEHA B KIIETKE;
YCTaHABJIMBATH B3aUMOCBSI3b MEX 1y HUMHU.
Pa3znuuath TUTIBI OOMEHA BEIIECTB B
KJIETKE: aBTOTPO(HBIN U reTepoTpOdHBIN.
OnuckIBaTh ATAMbl SHEPTETUYECKOTO
oOmeHa (IMMOArOTOBUTENbHBIMN,
OECKUCIOPOIHBIN, KUCTOPOAHBIN) U
CPaBHUBATh UX MEXK]Y COOOI.
XapakTepu30BaTh PEaKIMK TJIUKOJIN3A,
OpO’KeHMS, KJICTOYHOTO JIBIXaHMUS;
BBISIBIISITH IPUYMHHO-CJICICTBEHHBIE CBSI3U
MEX Ty TJIMKOJIN30M, KJIIETOYHBIM
NIbIXaHUEM U CUHTE30M MoJieKya ATO.
CpaBHuBath 3QHEeKTUBHOCTD
OECKUCIOPOIHOTO U KUCIOPOAHOTO ITAINOB

4.3

buocunTes 0enka

Peaknyyn MaTpuyHOTO CUHTE3A.
[" enernueckas uapopmanus u JJHK.
Peanuzaius reneTuyeckon nHdopmaluu B

KJICTKC.

PackpbiBaTh coepKaHue TEPMUHOB U
MMOHSTHUM: T€H, TCHETUUYECKUHU KO,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIUS,
TPaHCJISLUS, KOJIOH, aHTUKOJIOH,
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[' eHeTHUYECKHI KOJI M €T0 CBOMCTBA.
Tpanckpunius - matpuusslii cuaTe3 PHK.
Tpancnsamus - 6nocunTtes Oenka. ITarmbl
TpaHcsiuuy. KoaupoBanue aMUHOKHUCIIOT.
Poxp pubocom B OnocuHTE3€ OEnKa.
lemoncmpauyuu:

Ilopmpemupi: H.K. Konbuos.

Taonuuwl u cxemwr: «Ctpoenue JIHK»,
«Ctpoenune u (yHKIMOHUPOBAHUE TEHAY,
«CunTes 6enkay, «Pemnmukarus JTHKy,

«] ' eHeTHUECKUU KOI.

Oobopyooeanue: Moien- aNTUIMKAUNA

«Y nBoenue JIHK u Tpanckpunnms»,
«buocuHTte3 Oenka»

pubocoma, LieHTpajabHas J0rMa,
MOJIEKYJISIpHAst OMOJIOT L.

OnpenensiTe CBOMCTBA FEHETUYECKOTO
KOJ1a (TPUILUIETHOCTh, OJTHO3HAYHOCT,
BBIPOKJICHHOCTh, YHUBEPCAIbHOCT,
HEIIEPEKPBIBAEMOCTb, HENPEPBIBHOCTB ).
OnuceIBaTh 3Talbl peain3alun
HACJIeICTBEHHON MH(OPMAIIK B KIIETKE.
CpaBHUBATh peaKUA MATPUYHOTO CUHTE3A
mosiekys PHK u Genka B kimeTke

4.4

HexkieTounbie (Gpopmbl
PKU3HH - BUPYCHI

Hexkiierounbie (hOpMbI AKU3HH - BUPYCHI.
Wcrtopus otkpeitust BupycoB (. U.
BaHoBCKMiT). OCOOEHHOCTH CTPOCHHUS U
PKU3HEHHOT'O LIMKJIa BUPYCOB.
baktepuodaru. bonesnu pactenuii,
PKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIEC
BUpycaMu. Bupyc unmmynonedunnra
yenoBeka (BHUY) - Bo3oynutens CITN Ja.
OOpaTHast TpaHCKPUIILIKS, peBepTa3a u
uHTerpasa. [Ipodunakruka
pacipocTpaHEHUs! BUPYCHBIX
3a00JIeBaHMIA.

PackpbIBaTh cofepKaHie TEPMHUHOB U
MOHSITUI: BUPYC, BUPYCOJIOTHS, KaTllCHI,
0akTepuodar, BUpyc UMMyHOAepUIIUTA
yesioBeka (BMY), OHKOreHHbIE BUPYCHI.
XapakTepru30BaTh BUPYCHI KaK
HEKJICTOYHYIO (POpMY >KU3HH;
0COOCHHOCTH CTPOCHUS H

KU3HEAESI TeIbHOCTU BUPYCOB. ONUCHIBATh
PKU3HEHHBIA IUKJT BUPYCOB
MMMYHOe(pULIMTa YEeIOBEKA; pa3InyaTh Ha
pucynkax BTM ((Bupyc Tabaunoi
Mo3aukn), bakrepruodar, BIY.
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/[emoncmpayuu:

Ilopmpemui: ]1. V1. IBaHOBCKUH.
Taoauywt u cxemot: «Bupyco,
«bakrepuodarn»; «Crpoenue u
Ku3HeHHbIA nuki Bupyca CITNda,
OaxTepuodaray.

Ooopyoosanue: monens ctpyktypsl JIHK;
MarHyuTHAasi MOJIEJb-alIUINKALHS
«CTpoeHHUE KIIETKN

OO60CHOBBIBAThH U COOIIOIATH MEPHI
MPO(YUIAKTUKN PACHPOCTPAHEHUS
BUPYCHBIX 3a00J€BaHUI (pECIMPATOPHBIE,
KEJTYJOYHOKUIIEYHbIE, KIIEIIEBOM
baIehanuT, BUY-undexims)

MToro 4acos no teMe 6

Tema 5. Pa3MHOKeHHe M MHAMBUIYAJbHOE PA3BUTHE OPraHU3MOB

9.1 DKusneHHbIi UK 1
KJIETKU. [lenenue
KJIICTKU. MuTOo3

KJ1eTOUHBIN 1IUKIT, WM 5KU3HEHHBIN ITUKIT
kieTku. atepdasza u MuTo3.

[Iporiecchl, mpoTekaroiire B uHTEpdase.
Peruinkanus - peakiys MaTpU4IHOTO
cunre3a JJHK. CtpoeHue XxpoMocom.
XPpOMOCOMHBIN HA0OP - KAPUOTHII.
JIMIIOMIHBIN U TaIlJIONIHBIN
XPOMOCOMHBIE HAOOPBI. XPOMATHIHI.
[{uTonoruueckue OCHOBBI PA3MHOXKEHHUS U
VHIUBUIYaIbHOTO Pa3BUTHSI OPTaHU3MOB.
[lenenue kietku - Muto3. CTaguu MUTO3A.
[Iporiecchl, IPOUCXOIAIIME HA PA3HBIX
CTaJIMsIX MUTO3a. BUOJIOrnYeCcKuii CMBICIT
mMuto3a. [Iporpammupyemas rubenn

KJICTKH - aIIOIITO3.

PackpbiBaTh copepKaHue TEPMUHOB U
MOHSTUN: KICTOUYHBIN 1IUKI, MHTepda3a,
peayIIMKanys, XpoMocomMa, KapruoTHIl,
CaIUIOUAHBIN, TUTITIOUIHBIM XPOMOCOMHBIN
Ha0Op, XpPOMaTHUIbl; MUTO3 €r0 CTA/IUHU:
npodasa, metadasa, anadasa, Tenodasa.
OnuceIBaTh *KU3HSHHBIN ITUKJT KJIETKU,
[MEPEUNCIIATh U XapAKTEPU30BATH TIEPUOIBI
KJIETOYHOI'O [MKJIA, CDABHUBATh UX MEXKIY
coboii. ONHUChIBaTh CTPOCHUE XPOMOCOM,
KapHOTHUIIOB OPTaHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HA0OPBI KIIETOK.
CpaBHUBATH CTaJMUA MUTO3A.

Paznuuath Ha MUKpoOIIpenapaTax
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/lemoncmpayuu:

Tabnuywl u cxemot.: «KIeTOYHBIN UKD,
«Pemmukanua JTHK», «Ctpoenue
XPOMOCOMBIY», « MUTO3»; MarHUTHas
MOJENb-anIuINKALUS «JleleHre KIeTKn;
moiens JJTHK.

Obopyoosanue: CBETOBOH MUKPOCKOI U
MUKporpenapar «KapruokuHes B KlieTKax
KOpEIIIKa JTYKa.

Vlabopamopnuvle u npakmuueckue
padomol:

JlaGoparopnas padota Ne 3. «HabGmronenue
MHTO3a B KJIETKaX KOHYMKA KOPEIIIKa JTyKa
Ha FTOTOBBIX MUKPOIIPENapaTaxy»

1 PUCYHKAX CTaau MUTO34. PaCKpBIBaTB
OHOJIOTMYECKUH CMBICI MUTO3a

5.2

Dopmbl

Pa3MHOXKEHUS
OpraHn3MOB

@opMbI Pa3MHOKEHUSI OPTAHU3MOB:

0OecroJIoe U MOJIOBOE.
Buipl 6ecIionoro pa3MHOXKEHHUS:

NeJICHUEe HAJIBOS U IIOYKOBAHHUE OJTHO-
1 MHOTOKJICTOYHEIX, CIIOPOOOpa30BaHNE,
BEreTaTUBHOE Pa3MHOXKCHHE.
lIcKyCcCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYCHUE

TUISL CEICKITUH.

[To0BO€ pa3sMHOXKEHUE, €r0 OTINYUS
OoT OecIt0JI0r0.

lemoncmpauuu:

PackpbIBaTh cojiepKaHUe TEPMUHOB
Y ITIOHSATHN: pa3MHOXEHHNE, KIIOH,
[MOJIOBBIE KJIETKU (FraMeThI),
SIAIICKJIETKA, CIIEPMATO30M /1, 3UT0Ta,
NieJieHue HaJIBOE, TOYKOBAHMUE,
CIIOpYsAIus, (h)parMeHTAIUS,
BEr€TaTUBHOE PA3MHOXKEHUE,
CEMEHHOE pa3MHOKEHUE, ONbUICHUE,
NIBOMHOE OTUIOJJOTBOPEHUE, TTOJIOBBIE
KEJIE3bl, CEMECHHUKH, SIMUYHUKH,
OIIOJIOTBOPEHUE (HAPYKHOE,

BHYTpPCHHEE).
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Taonuuwvt u cxemwt: «OopMbl
Pa3MHOKEHUSI OPTaHU3MOBY, «J{BOMHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTEHUI,
«/lenenue kneTku 6akTepun»,
«BeretaTuBHOE pa3MHOKEHUE PACTEHUIN,
«CTpoeHune NOJIOBBIX KIETOK»

XapakTepu30BaTh 0COOCHHOCTH U
3HAYCHHUE OECIOJIOTO U TIOJIOBOTO
CIIOCOOOB Pa3MHOKEHUS.

BbI1eTh BUABI OCCITOIOr0 Pa3MHOXKCHUS;
BBISIBJISITH B3aUMOCBSI3U MKy (opMamu u
crioco0amMu pa3MHOXKEHHUS, U UX
OMOJOTUYECKUM 3HAUCHHUEM.

Brnagets mpuémMaMu BEreTaTUBHOTO
Pa3MHOKEHUs KyJIbTYPHBIX pacTeHUH (Ha
NprMepe KOMHATHBIX ). XapaKTepru30BaTh
MMOJIOBBIE KJIETKU: SUIICKICTKH,
CIIEPMATO30U/IbI; BBISBIISATH OCOOCHHOCTH
UX CTPOCHUS

5.3

Meiios

Meiio3. Ctaguu Meiio3a. [Ipouecchsl,
[TPOUCXOIAIINE HA CTAAUIX MEN03a.

[ToBeeHrne XpoMOCOM B MENO3E.

Kpoccunrosep. buojgorndeckuii CMbICI
1 3HAYCHHE Meio03a.

/lemoncmpayuu:
Taonuuwl u cxemul: «JleeHNE KIECTKI,
«Menos.

Oobopyooeanue: monens JIHK;

MarHUTHasE MOJCb-alIUINKAIUS
«JleneHue KIeTKm»

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTHI: MEH03, KOHBIOTaIlUs

XPOMOCOM, TIepeKpECT (KPOCCUHTOBED)

XPOMOCOM, TaMETHI.
XapakTepu30BaTh ME03 Kak Criocod

KJICTOYHOTI'O ACJICHUA, OIIMCHIBATD MEHO03
[10 CTaIUAM, CPABHHUBATb CTAIUN Meo3a
1 MHUTO34.

Paznuuath Ha pUCyHKax CTaauu MEHO03a;

PACKphIBATh OMOJIOTHUECKOE 3HAUCHHE
Melo3a
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5.4

OOpazoBaHue u
Pa3BUTHE TTOJIOBBIX
KJICTOK.

[" ameTorenes - mponecc 06p330BaHI/I$I
IMOJIOBBIX KJIICTOK Y KUBOTHBIX.

PackpbIBaTh CO/IepKaHUE TEPMUHOB U
[MOHSTUI: TAMETOT€HE3, CIEPMATOTECHES,
OOT€HE3, CIEPMATO30M1 ], AKPOCOMA,

OrmtonoTBOpEHNE [ToJI0BbIE KeJle3bl;: CEMEHHHUKH U SUIHUKHA. (IULEKIIETKA, [TOJIIPHBIE TEIbLIA.
O6pa30BaHI/Ie M pa3BUTHEC ITOJOBBIX KJICTOK XapakTepu3oBaTh 0COOEHHOCTH
- ramMeT (CnepMaT()goH hi gﬁHeKﬂeTKa) - raMETOICHE3a Y )KMBOTHBIX U €TI0 CTaJI1U,
CIIEpMATOT€HE3 U OOTEHE3. OcobOenHocTn |IOJIOBBIC KJICTKHU KMBOTHBIX U OIMCHIBATH
CTPOCHUS SUIEKJIETOK U CIIEPMATO30UI0B. [IPOLICCC X Pa3BUTH.
OHHOHOTBOpeHI/Ie. HapTeHoreHeg. CpaBHI/IBaTB CIICPMATOI'CHE3 U OOI'CHE3.
J/lemoncmpauuu: OnuceIBaTh OMIOIOTBOPEHHUE,
Tabauyvt u cxemwi: «IIpsiMoe 1 HepsIMOE OHOJIOrMYecKOe 3HAaUCHHE
pa3BuTHe», «I” ameTorenes y OILIOAOTBOPCHUS
MJICKOITUTAIOINX 1 YSJIOBEKa»
Obopyodosanue.: monenb MeTada3zHoN
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatsl «CriepMaTo30U/1bl
MJICKOIIMTAIOIICTO», « ANIeKIeTKa
MJICKOIIUTAIOIIETOY.
Vlabopamopnule u npakmuveckue
paoomol:
JlaGopatopuasi pabora Ne 4. «U3yuenue
CTPOCHHS TMOJIOBBIX KIIETOK Ha TOTOBBIX
MUKpOIIpENaparax»
5.5 NuauBuayanbHOE NuauBrayanbHOE pa3BUTHE (OHTOTeHE3). |PacKkpbiBaTh COJEpKAHUE TEPMUHOB U
pa3BUTHC OMOpHOHaNbHOE pa3BUTHE (IMOPUOTEHE3). [IOHITHI: OHTOT€HE3, SMOPUOTEHE3,
OpPraHu3MoB OTtarnbl SMOPHUOHATBLHOTO PA3BUTHUS Y 3UroTa, ApodiieHue, 6J1acToMephl, MOpYyJia,

IIO3BOHOYHBIX )XUBOTHBIX:

Oyactyna, 6J1acToOLENb,
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Npo0OJIeHHe, TaCTPYISIUs, OPTraHOTEHES.
[locTamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPHUOHAIIBHOTO Pa3BUTHSL: PSIMOE,
He npsMoe (TUYMHOYHOE). Binsinue cpenpl
Ha Pa3BUTHE OPTaHU3MOB; (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIC
YPOICTBA.

Poct u pazButue pacteHuil. OHTOreHe3
[IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJuu PA3BUTHSL.

/lemoncmpayuu:

Tabauuwvt u cxemwvt: «OCHOBHBIC CTAUUN
oHTOreHe3ay, «[Ipsamoe u Henpsimoe
pa3BUTHEY, «/BOMHOE OIJIOJOTBOPEHHE Y
[IBETKOBBIX PACTCHUI

racTpyJsa, HelHpyJa, OpraHoreHes;
3apOJIBIIIEBBIC INCTKH: SKTOJIEPMa,
Me30JIepMa, SHTOACPMA;
MOCTIMOPHUOHAIBHOE PA3BUTHE: MPSIMOE U
HenpsAMoe (JTMYUHOYHOE); MeTaMop( o3,
Meracropa, MUKpOCTIOpa, MbLUIBIIEBOE
3E€pHO, CIIEPMHUH, 3aPOIABIIIIEBBIN MEIIOK,
JIBOMHOE OIUIOIOTBOPEHHUE.

Onpenensite dTanbl SMOPHUOHATBEHOTO
Pa3BUTHS XOPJIOBBIX HA CXeMax U
mpernapaTax M ONMKMChIBAThH MPOIIECCHI,
MPOUCXO/ISAIINE HAa KaXOM dTarle.
CpaBHUBATH MEPUOABI OHTOTCHE3A; MPSIMOE
1 HENPsIMOE (JTMYMHOYHOE)
MOCTIMOPHOHAIEHOE Pa3BUTHE, 3aPOABITITH
YEIIOBEKA M IPYTHUX XOPIOBBIX.

OOBSICHATH OMOJOTHYECKOE 3HAUCHUE
pa3BUTHSI ¢ METaMOP(HO30M;
OTPHUIATEIHFHOE BIUSHHUE AJIKOTOJIA,
HUKOTHHA U APYTUX TEPATOr€HHBIX
(hakTOpOB Ha Pa3BUTHE 3aPOJIbIIIA
YeIIOBEKA.

OrnuceiBaTh poriecc JTIBOMHOTO
OTUTOIOTBOPEHHMS Y IIBETKOBBIX PACTCHHMA

IToro uacoB 1o Teme
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Tema 6. HacjieCTBEHHOCTh M K3MEHYHBOCTH OPraHU3MOB

6.1 I enernka - HayKa O 1 PackpbIBaTh Co/lepKaHUE TEPMUHOB U
HACJIEACTBEHHOCTH U MMOHSATHIA: T€H, TEHOM, TeHOTHII, ()SHOTHII,
N3MCHUHNBOCTHU HpCI[MeT M 3aJa4U T€HETUKU. XPOMOCOMBI, aJIVICJIbHBIC I'CHBI (annenn),

Posb 1uToNmornu ¥ YMOPUOJIOTHH B FOMO3UI0Ta, TE€TEPO3UTOTA, TOMUHAHTHBIN
CTAHOBJICHUY I'eHETHUKHU. BKian NpU3HAK (T€H), PELECCUBHbIN IPU3HAK
POCCHICKUX U 3apyOeKHBIX YYEHBIX B (ren), uMcTast IMHUSA, THOPHI.
Pa3BUTHE TEHETUKU. METOIbl TEHETUKHU [lepeunciiaTh U XapaKTepU30BaTh METO/IBI
(ruOpUI0I0rMYeCKHil, IUTOreHeTHYEeCKHii, TEHETHKHU: TUOPUIOIOTHYECKHUI,
MOJICKYJIIPHOTCHETHUECKHIA ). [IUTOT€HETUYECKUIA, MOJICKYJISIPHO-
OCHOBHBIE TeHETUUCCKHUE TTOHATHS. [€HETUYECKUI; JOMUHAHTHBIE U
['eHeTHUECKass CUMBOJIMKA, UCTIOJIb3yEMasl [PELICCCUBHBIC IPU3HAKU pacTeHu U
B CXEMaX CKpelMBaHum. /Jemoncmpayuy.: PKABOTHBIX.
Iopmpemui: T'. Mengnens, T. Mopran, H. [[1071b630BaThcst TCHETHYECKOM
. BaBuiios, C. C. UeTBepHKoOB, TEPMUHOJIOTHUEU U CUMBOJIUKOM IS
H. B. Tumogees-PecoBckuii. 3aMCU TEHOTUITMYECKUX CXEM
Oobopyoosanue: MOIEIb- ANTUTNKALIMS CKpEIINBAHUA
«MOHOTHOPUIHOE CKPEITUBAHUE,
repOapuii «I” Opox MoCceBHOM»

6.2 BakonomepHOCTH 1

HacJIeJOBAHUS
MIPU3HAKOB.
MoHorubpuaHoe
CKpEITUBaHNC

3aKOHOMEPHOCTH HACJIEI0OBaHUS
[MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MoHOTHOpUTHOE CKpEIUBaHUE. 3aKOH
eaMHOO00pa3us THOPUJIOB ITEPBOTO
nokosienus. [IpaBuiio TOMUHUPOBAHUS.
3aKoH pacieryieHus: Mpu3HakoB. [’
UII0TE3a YUCTOTHI rameT. [lostHoe u

HCIIOJITHOC TOMHWHHUPOBAHUC.

PackpbIBaTh cojiepKaHue TEPMUHOB U
MOHSATUI: MOHOTHOPUTHOE CKPEIIUBAHUE,
(heHOTUITMYECKUE TPYTIIbI,
rUOPUI0TOTUYECKUI METO/I, YACTHIS
JTUHUY, TOMUHUPOBaHUE TEHOB (IIOJIHOE,
HEIOJIHOE ), paCIleIJICHUE B TOTOMCTRE.

OnuceIBaTh MCTOAUKY IIPOBCACHUA
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/lemoncmpayuu:

[lopmpemur: I'. Menensb.

Tabauysl u cxemwvl: «MoHOTHOpUAHOE
CKpEILMBAaHUE U €ro [IUTOTCHETHYECKas
OCHOBA», «3aKOH PaCIIECIICHUS U €r0o
[IUTOr€HETUYECKasi OCHOBAY», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MOICITH-aNTUIMKAIA « MOHOTHOPHIHOE
CKpeluBaHuey, «HemnomaHoe
TOMUHUpPOBaHUE», Tepbapuit «I” opox
[MOCEBHON»

[". Menaenem OonbITOB MO U3YYEHUIO
HACJICOBAHUS OJHOM Naphl MIPU3HAKOB Y
ropoxa IMoCeBHOrO.

PackpbIBaTh CO/Iep)KaHUE 3aKOHOB
eAMHO0Opa3us THOPUIOB IIEPBOTO
[MOKOJICHUS M 3aKOHA PACILICIIIICHUSA.
OOBSCHATH TUIIOTE3Y YACTOTHI TaMET.
3anuchIBaTh CXeMbl MOHOTHOPHTHOTO
CKpeIlUBaHUs, OOBSICHATH €T0
[IUTOJIOTHYECKHUE OCHOBBI U PELIATH
reHETUYECKHE 3aJ1a4l Ha MOHOTHOPUTHOE
CKpEIIMBAHUE

6.3

JlurubpuaHoe
CKpeIllUBaHUE.

3aKOH HE3aBHUCHUMOT'O
HacJIeJOBAHHUS
MPU3HAKOB

JluruOpugHoe ckpenuBanme. 3aKoH
HE3aBUCHMOTO HACJIeI0OBaHUS TIPU3HAKOB.
[{uToreHeTHYeCKue OCHOBBI
TUTUOPUTHOTO CKPEIUBAHUSI.
AHaIM3UPYIOLIEE CKPEIIUBAHUE.
Vcronp30BaHre aHATU3UPYIOIIETO
CKpEILMBaHUs JIsl ONpEeIeNICHUs] TeHOTUIIA
ocooOm.

/lemoncmpayuu:

[lopmpemur: I'. Menensb.

Tabauyvt u cxemwvi: «JlurudbpuaHoe
cKkpeluBaHuey, «Lluronornueckue
OCHOBBI JJUTUOPHUIHOTO CKPEITUBAHUS.
Obopyoosanue.: MOJIeNb- allTTAKAIUS

«IurnbpuHoE CKpelrBaHue)

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSATHN: TUTHOPUIHOE CKPEIUBaHHE,
AHAIU3UPYIOIIEE CKPEIIUBAHNE.
OnuceiBaTh onbITE I'. Menaens mo
M3yUYCHUIO HACTICIOBAHUS JIBYX IMap
[MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackppIBaTh cozepKaHue 3aKOHA
HE3aBUCHUMOT'0 HACJIEAOBAHUS ITPU3HAKOB.
[ [puMEHATP MaTEMaTHYECKUM PACUET C
[MOMOII[bI0 METO/A IEPEMHOKEHUS
BEPOSTHOCTEN U 3aIIUCh C TOMOIIBIO
(heHOTUITMYECKUX PAJTUKATIOB
pacUICIUICHUS IPU3HAKOB Y IOTOMKOB 10
(hEeHOTHUITY U TEHOTHITY.

3anuchIBaTh CXEMbI TUTHOPUIHOTO
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CKpEeUIMBaHUs, OOBACHITH €r0
[IATOJIOTUYECKUE OCHOBBI U PEIIATH
reHETUYECKUE 331a9U Ha TUTUOPHUIHOE
CKpEIMBAHUE

6.4

CueruieHHOE
HACJIEJOBAHUE
MPU3HAKOB

CueruieHHOE HacJIeA0BaHUE MTPHU3HAKOB.
PaboTa T. Moprana 1o cuienjieHHOMY
HacJIeJ0BaHUIO reHoB. Hapyienue
CLEIIJICHUSI TEHOB B pPE3yJIbTaTe
KPOCCUHTOBEpa. XpOMOCOMHAas TEOPUS
HACIICJICTBEHHOCTH.

[' eHeTHUECKHE KAPTHI.
lemoncmpauuu:

[lopmpemur: T. Mopras.

Tabnuywl u cxemot: «Merios»,

«I" eHeTHUECKUE KAPTHl PACTEHUN,
PKUBOTHBIX M YEJIOBEKa,
«B3anMOIeICTBUE AIIETBbHBIX TEHOBY.
Obopydosanue.: MUKpoOIIpenapar
«Apo3oduna» (Hopma, MmyTanuu GopMbl
KPBUILEB U OKPACKHU TeJla), MUKPOCKOTI,
Moenb-anminkamnus «llepexkpéct
XPOMOCOM.

JladopamopHhbsie u npakmuuecKkue
padomol:

JlabGopatopHas pabota Ne 5. «3yuenue
PE3yJIbTATOB MOHOTUOPUIHOTO U
TUTHOPUTHOTO CKPEITUBAHUS

PackppIBaTh conepKaHue TEPMUHOB U
[MOHSATHI: CLIECIIJIEHHOE HACIICIOBAHNE
MPU3HAKOB, PEKOMOMHALINS T€HOB,
FCHETUYECKUE KAPTHI XpPOMOCOM,
MOpPraHuaA.

Ha3piBaTh OCHOBHBIE ITOJI0KEHUS
XPOMOCOMHOM T€OPUH HACIEACTBEHHOCTH
T. MopraHa; packpblBaTh COAEPKAHUE
pabotsl T. Moprana no crenjieHHOMY
HAaCJICTOBAHUIO TEHOB Y IPUYMHBI
HapYyLICHUS CLEIUICHUS MEXy T€HaMH.
3anuchIBaTh CXEMbI CKPEIIUBAHUS [TPU
CIICTIECHHOM HacJeI0BaHUH, OOBACHATD
MPUYNHBI PEKOMOWHAIIUY T€HOB,
ONPENEIATh YACIO TPYIIl CLEIUICHUS
CHOB; pelIaTh FTCHETUYECKUE 3a/1a4U Ha
CLICIIJICHHOE HACJIEIOBAHUE
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y 1p030(HIIbl Ha TOTOBBIX
MUKpOTIpErapaTax»

6.5 " enernxa mona. I enernka rnosga. XpoMOCOMHOE PackpbIBaTh COIep)KaHUE TEPMUHOB U
HacnenoBanue OIpPEIETIEHUE MOJIAa. AYTOCOMBI U IIOJIOBBIE [[IOHATHI: XPOMOCOMHEIM HAOOP,
[IPU3HAKOB, XPOMOCOMBI. [ OMOramMeTHbIE U ayTOCOMBI, ITOJIOBBIC XPOMOCOMBI,
CLICIUICHHBIX C IIOJIOM reTEPOraMeTHbIE OPTAHU3MBI. FOMOTaMETHBIN MOJI, TETEPOraMeTHBIHN MO,

HacnenoBanne npu3HAKOB, CUEIUIEHHBIX C |CHEINIEHHOE C II0JI0M HACJIEOBAHUE
[1OJIOM. [MPU3HAKOB.
/lemoncmpayuu: OOBSICHATH IIUTOJIOTHUECKHE OCHOBBI
Ilopmpemour: T'. Menpiens, T. Mopran, XPOMOCOMHOI'O MEXaHM3Ma OIPEICIICHUS
H.1. BaBuios. [10J1a y pa3IuYHbIX OPraHU3MOB.
Tabnuuwvt u cxemot: «I'eHeTHKA T10J1aY, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIENOBAHUS, HACJIEOBaHUs MPU3HAKOB, CLIENJIEHHBIX U
CLEIIEHHOTO ¢ MoJioM», « Kaprnotumnsl HE CLEIUICHHBIX ¢ NTOJIOM. Pemrars
YEJIOBEKA U JKUBOTHBIX» FEHETUYECKHUE 3a/1a4M Ha HACJIEIOBAHHE
CLEIJICHHBIX C TIOJIOM NPU3HAKOB

6.6 M3MeH4YMBOCTD. 3MeHUnBOCTh. BUibl H3MEHYUBOCTU: PackpbIBaTh coep)KaHUE TEPMUHOB U
Henacnencreennas HEHACJICICTBEHHAS U HACJICICTBECHHAS. MMOHSATHN: N3MEHUYNBOCTh, HACIIEACTBEHHAS
M3MEHYHBOCTE Poib cpenpl B HEHACIEACTBEHHON M3MEHYMBOCTD, HEHACIIEICTBEHHAS

M3MEHUYMBOCTH. XapaKTEPUCTUKA
MOIU(UKAITMOHHON N3MEHUHUBOCTH.
BapuanoHHbIN psiJi M BapUaIMOHHAS
kpuBas. Hopma peakiuu npu3zHaka.
KonnuecTBeHHBIE U KaUEeCTBEHHBIC
MpU3HAKU U UX HOpMa peakuuu. CBoiCTBa
MOAU(UKAITMOHHON U3MEHUHUBOCTH.

M3MEHUYUBOCTh, MOAN(UKAIIMOHHAS
M3MEHYUBOCTb, BAPUAIMOHHBIN i,
BapUaHTa, BapUallMOHHAsI KpUBasl,
NPU3HAK, HOPMa peaKkivH,
KOJIMYECTBEHHBIE U KAYECTBEHHbBIE
npusHaku. KiiaccuguiupoBarb BUIbI
W3MEHYMBOCTH U BBISBIISITh UX
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lemoncmpauuu:

Tabnuywl u cxemol.: «Buapl
M3MEHUYUBOCTHY, « MoauuKaloHHas
M3MEHUYHUBOCTH).

Jlabopamopnbsle u npakmuueckue
padoomul:

JlaGopaTtopHas pabota Ne 6. «3yuenue
MOTU(PUKATTMOHHON H3MEHYHUBOCTH,
[MOCTPOCHUE BaPUALIMOHHOTO Psi/ia U
BapUaLlMOHHON KPUBOW»

OHOJIOTHYECKHE 0OCOOCHHOCTH.
[lepeuncnsaTe CBOMCTBA
MOIU(HUKAITMOHHONW N3MEHUUBOCTH H
0OBSCHATDH €€ 3HAUCHHE JIJIST OPTaHU3MOB.
Pa3nnyaTh KONMMYEeCTBEHHBIEC U
KayeCTBEHHbIC MPU3HAKU; CTPOUTH
BapUAIIMOHHBIN PsIJI, BAPUAITUOHHYIO
KPHBYIO, BEIYHCIISITH CPEAHEE 3HAUCHUE
MpU3HaKa

6.7

HaciencrBennas

N3MCHYHUBOCTD

HacnencteeHHasi, WM TeHOTUITMYECKAs]
M3MEeHUYUBOCTh. KoMOMHaTHBHAS
M3MEHUYMBOCTb. MeNo03 U IIOJI0BOM ITpoLece
- OCHOBa KOMOWHATHBHON N3MEHYMBOCTH.
MyTanroHHass U3MEHYUBOCT.
Knaccudukanus MyTaluii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

YacToTa 1 NpUYUHBI MYTALIAMN.
MyTareHsbie (paKkTOpHI.

3aKOH TOMOJIOTUYECKHX PSIJIOB B
HacJIeICTBeHHOM n3MenunBoctu H. U.
BasuiioBa. BHesiiepHast HacJIeICTBEHHOCTh
Y N3MEHYHUBOCTb. /Jemoncmpayuu:
[lopmpemur: I'. ne ©pus, H. U. BaBuios.
Tabauyvl u cxemvl: «MyTarmoHHas

PackpbIBaTh cosiepkaHue TEPMUHOB H
[TOHSTHN: HACIEACTBEHHAS N3MEHUNBOCTD,
KOMOMHATHUBHAS N3MEHYNBOCTD,
MyTallMOHHAS H3MEHYMBOCTh, MYTaHT,
MyTaIMH: TCHHBIE, XPOMOCOMHBIE,
TCHOMHBIC; TTOJTMTUIOUINS, aHCYTIION NS,
MyTareHbl. XapaKTepHu30BaTh
HACJICICTBCHHYIO N3MEHYNBOCTH;
(hopMyITHPOBATH 3aKOH TOMOJIOTHYECKUX
PSZIOB B HACIICJICTBEHHON N3MEHUYUBOCTH
H. 1. BaBunoBa 1 00BSACHSITH €r0
3HA4YEHHUE JJISI OMOJIOTHU U CEIEKIIUU.
KiraccupuumpoBath MyTaruu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE ¥ TTPUBOIUTH
PUMEPbI My TaIlHH.

OOBSICHATH NPUYUHBI BOSHUKHOBCHUS
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N3MEHYHBOCTBHY.

Obopyodosanue. MUKPOCKOTI,
MuKponpenapar «Jpo3zodpuna» (Hopma,
MyTar GOPMBI KPBIILEB U OKpacka
TeJa); KOMHATHBIE PACTEHUS C MECTPOU
OKpAaCKOM JIMCTHEB.

Jlabopamophbsie u npakmuueckue
padomol:

JlabopatopHas pabota Ne 7. « Ananus
MyTalui y Apo30(uiibl Ha TOTOBBIX
MUKpOTIpEnapaTax»

MyTalui, pojib (aKTOPOB-MYTareHOB.
CpaBHHUBATH BUJIBI MYTallUi; BBISBIIATh
[MPUYUHBI HACTICICTBEHHOW U3MEHUYUBOCTH,
MCTOYHHKHA MYTareHOB B OKPYKarOLIEN
cpene (KOCBeHHO). XapaKTepu30BaTh
BHESJICPHYIO HACJIEACTBEHHOCTh U
N3MEHYHUBOCTD

6.8

" eHeTHKA YeIOBEKA

[ enetuka yenoBeka. Kapuotun yenoneka.
OCHOBHBIE METO/Ibl T€HETUKHU YEJIOBEKA:
reHeaJIOTHYECKUH, OJM3HEIIOBBIH,
[MUTOTCHETHYCCKHI, ONOXUMHUUCCKUI,
MOJICKYJIIPHO-TEHETUYECKUM.
CoBpeMEHHOE ONPEACTIEHUE T€HOTUTIA:
[MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
FEHOTUIIUPOBAHKE, B TOM YHUCIIE C
rnmomoipio [11[P-ananu3a.
HacnencTBeHHbIe 3a001eBaHUS YEIOBEKA:
reHHbIE 00I€3HH, 00JIE3HU C
HaCJIeACTBCHHOM
[PEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
0one3nu. CoMaTuuecKre U reHepaTUBHbBIC
MyTalu.

PackpeIBaTh COACpKaHUE TEPMUHOB H
TOHSTHI: KAPUOTHUIT YSIIOBEKA,
[IATOICHETUYCCKUI METO/I,
reHEAIOTMYCCKUH METO/T, POJOCTOBHBIE,
OJIM3HELIOBBI METO/I, HACJCACTBCHHBIC
0oJie3HM: (MOHOTEHHBIC, C HACIEACTBEHHOM
MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE),
MEIMKO-TeHETUYECKOe KOHCYIHbTHPOBAHUE.
[lepeuncasaTh 0COOCHHOCTH U3YUYSHHUS
TCHETHUKH YEJIOBEKA; MPUBOIUTH MPUMEPHI
HaCJIC/ICTBEHHBIX 00JIC3HEH YeIoBeKa,
XapaKTepHU30BaTh METOIbI UX
npo(HIaKTHKN; 000CHOBBIBATH 3HAUCHUE
MEIUKO-TEHETHYECKOTO
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CtBoOJIOBBIC KJIETKH. [[puHIIUIIBI 310POBOTO
oOpa3a KM3HH, TUarHOCTUKH,
NPOPUIAKTUKY U JICYEHUS T€HETUUECKUX
Oone3Hel. Menuko-reHeTuYecKoe
KOHCYJIbTUPOBaHUE. 3HAUYEHUE
MEIUIMHCKON T€HETUKH B
MPEJOTBPALLICHUU U JICUCHUU
reHeTHYeCKUX 3a00IeBaHUI YeIOBeKa.
/lemoncmpayuu:

Tabauyvt u cxemwi: «Hacnenoanue pesyc-
(bakTopay, «I" eHeTUKa IpyIin KPOBUY.
Jlabopamopnbsie u npakmuuecKue
padomol:

[Ipaktuueckas padora Ne 2. «CocTtaBnenue
Y aHAJIN3 POJOCIOBHBIX YEJIOBEKA

KOHCYJIbTUPOBAHUSI.
BbISBIIATE U CPAaBHUBATH MEXK]Yy COOOM
JTOMUHAHTHBIE U PELECCUBHBIE TPU3HAKH
YEJI0OBEKA.

CocTaBisTh M aHAIU3UPOBATH
POIOCIIOBHBIE YEJIOBEKA

IToro uacoB 1o Teme

8

Tema

7. CesleKniusi OpPraHU3MOB, OCHOBbI 0MOTEXHOJIOTHHI

7.1

CGJI@KIII/IH KaK HayKa
1 IIPOHCCC

1

Cenekiys Kak HayKa U Ipoiiecc.
3apoKICHUE CEJICKIIUUA U IOMECTUKAITHS.

Yuenue H. U. BaBuiioBa o nieHTpax

MHOT'000pa3Hs ¥ IPOUCXOMKICHUS
KYJIbTYPHBIX PaCTCHUH.

[{eHTpbl NPOUCXOKACHUS JOMAITHUX
PKUBOTHBIX.

Copt, nopoja, mramm.

PaCKpI)IBaTB COACPIKAHUC TCPMHUHOB
1 IOHSITHUIM: CCJICKIus, COpPT, Imopoaa,
HITaMM, JOMCCTHUKalUsiA, UJIN

OJOMalllTHUBAHHEC, ICHTPHI
MHOFOO6paSI/I$[ " IIPOUCXOXKACHUSA

KYJbTYPHBIX PACTCHUH U
PKUBOTHBIX, THOPUIU3ALINS,

MCKYCCTBEHHBIN OTOOD.
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/lemoncmpayuu:

Ilopmpemui: H. 1. BaBunos. Tadauyot u
cxempl: kapta «lLleHTpsl MHOTOOOpa3us u
MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUY,
«ITopoibl TOMaNTHUX KUBOTHBIXY», «CopTa
KYyJIbTYPHBIX pacTeHuin». Qoopyoosanue:
MYJISKU TJI0JI0OB M KOPHETUIOZ0B TUKUX
(GbopM U KyJIBTYpPHBIX COPTOB PAaCTEHUM;
repOapuii «CelbCKOX03sIIICTBEHHBIE
pacTeHUs»

HaspiBaTh U CpaBHUBATH OCHOBHBIE STallbl
Pa3BUTHSI CEJIEKIUU.

M3narats yuenue H. M. BaBuiiosa o
[IEHTPaX MTPOUCXOKICHUS KYJIbTYPHBIX
pacTeHHUil; pa3auyaTh UEHTPHI HA KapTe
MHUpAa, CBSI3bIBATh KX MECTOIOJI0KEHUE C
OoYaramMy BO3HUKHOBEHHUSI IPEBHEUIIINX
UBUJIN3AIAHN.

CpaBHUBATh COpPTa KYJbTYPHBIX PACTCHHUI,
NOPOAbl JOMAIITHUX KUBOTHBIX U UX JUKUX
rpeakoB. OLIEHUBATH POJIb CEJIEKIUU B
o0ecrneueHuu PO I0BOJIbLCTBEHHOM
0€30MacHOCTH YEJI0OBEYECTBA

7.2

MeToabl U
TOCTUKEHUS CEIEKIUN
PACTEHU U JKUBOTHBIX

CoBpeMEHHBIE METO/IbI CEJICKIIHH.
MaccoBblif 1 HHAUBUYJIBHBIN OTOOPHI B
CEJIEKIIMU PACTEHUM U )KUBOTHBIX. OIIEHKA
DKCTEPhEPA.

bBJIM3KOPOICTBEHHOE CKPEIIMBAHUE -
nHOpuAUHT. UncTas nunus. CKkpelyBaHue
YUCTBHIX JTUHHUU.

[" erepo3uc, win ruOpuHas CUia.
HepoacTBeHHOE CKpelBaHUE -
ayTOpuauHr. Otnanéanas ruopuau3amnms u
e€ ycnexu. VICKyCCTBEHHBIN MyTareHes3 u
[MOJIYYEHUE MOJIUIIIIONI0B. JloCTHXKEHUS
CEJICKIIUH

PackpbIBaTh cofepKaHue TEPMUHOB H
MOHSTHN: UICKYCCTBEHHBIN 0TOOD,
MacCOBBIN 0TOOp, MHAMBUIYaTbHbBIN
0TOOp, IKCTEPHEP, OTUZKOPOICTBEHHOE
CKpELIMBaHUE, YUCTAs JIMHUSA, TETEPO3HC,
HEPOACTBEHHOE CKpPEIINBAHNUE,
MCKYCCTBEHHBI MyTareHes3, MOJIUILIOUIbI.
CpaBHUBaTh (OPMBI HCKYCCTBEHHOTO
oTO0opa (MaccoBOro U MHAUBUAYAIBHOTO),
BU/IbI TUOpUIM3AIUU (OTU3KOPOACTBEHHOM
1 OTAAJICHHOM), CIIOCOOBI MOJIy4EHUs
MOJINIIONTIOB.
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PaCTeHUN, )KUBOTHBIX U
MUKPOOPTaHU3MOB.

/lemoncmpayuu:

[lopmpemur: . B. MuuypuH,

['. /1. Kapnieuenko, M. ®@. BaHoB.
Tabnuysl u cxemol: «OTHATCHHAS
ruopuau3anus», «Padoter akagemMuka M.
®. MBanoBay, «Ilomurionausy .
Obopyoosanue: MY TUIOJIOB U
KOPHEIUIOJ0B TUKUX POPM U KYJIbTYPHBIX
COPTOB pacTeHuil. Jlabopamopuvie u
npaKkmuuecKkue paoomaol:

OkcKkypeusi « OCHOBHBIE METOMBI U
TOCTHKEHUS CEJIEKLINHA PACTCHUN U
PKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO,
MIEMEHHYIO ()epPMY, COPTOUCTIHITATSIILHBIN
YYACTOK WJIU TEIUIMYHOE XO3SIICTBO)

[ IpruBOAUTE pUMEPHI JOCTUKEHUIN
CEJICKIUH PACTEHUMN U KUBOTHBIX

7.3

buorexHosorua Kak
0Tpaciib IMIPOU3BOJICTBA

buoTexHonorus Kak oTpacib
MPOU3BOJICTBA. | '€HHAsl MHKEHEpUsl. DTaIlbl
co3nanus pekombunantaou JIHK u
TPAHCTE€HHBIX OpraHu3MoB. KiierouHas
nHKeHepusi. KieTouHble KyJIbTyphI.
MUKPOKIOHAIBHOE Pa3MHOXKEHUE
pactenuii. KnonupoBanue
BBICOKOIIPOYKTHUBHBIX

PackpbIBaTh cojiepKaHue TEPMUHOB U
MOHSATHUI: OMOTEXHOJIOTUsI, KJIETOUHAS
WHKCHEPUsl, TCHHAs! UHKEHEpUs,
KJIOHUPOBAaHHE, TPAHCTEHHbIE OPTaHU3MBI,
['MO (renetudeckud MOAUPUITUPOBAHHBIC
opraHu3Mbl). XapaKTepu3oBaTh
OMOTEXHOJIOTHIO KaK OTPACIib
MPOU3BOJICTBA, OCHOBHBIC
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CEIBCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKHUE U ITUUYECKUE MPOOIIEMBI.
['MO - rereTrndecku MO (PUITMPOBAHHBIC
opraHusMmsl. lemoncmpavuu:

Taonuywt u cxemvt: «OOBEKTHI
OouoTexHomoruny», «Kierounbie KyiabTyphbl
1 KJIOHHpOBaHue», «KoHCcTpyupoBaHue u
[EPEHOC TEHOB, XPOMOCOM

TTOCTHKEHUS OMOTEXHOJIOTHH B 00J1aCTH
MTPOMBITTUICHHOCTH, CEJIbCKOTO X035HCTBA U
METUITUHBI.

[lepeuncnarob u XapaKTepU30BaTh
OCHOBHBIE = METOABl W  JIOCTHUKCHUS
OMOWHKEHEPUH.

OO0CyX)1aTh 9KOJOTHYECKUE U STUUECKUE
ACTIIEKTHI HEKOTOPBIX UCCIIEIOBAHMI B
o0acTi OMOTEXHOJIOTUHU (KIIOHUPOBAHUS,
MCKYCCTBEHHOTO OIJIOJIOTBOPCHHS,
HampaBJICHHOTO U3MEHEHHUS TeHOMA U
CO37aHMS TPAHCTEHHBIX OPTaHU3MOB)

Toro uacoB 1o Teme

Pe3epBHOE BpeMsi 1
OBILEE KOJIMYECTBO 34
YACOB I10 [TPOTPAMME
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denepanbHas padodas nporpamma | buomorus. 10-11 kimacce (0a30BbIi YPOBCHB)
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~C
HaunmenoBanue
KomaecTso OCHOBHEIE BUJIBI JIES]
pa3zenoB U TeM [IporpammHoOe conepIkanue
JacoB 00yJaroIIHX

4eOHOro mpeaMeTa

JBOJIIOMOHHAA OMO0JIOTHUSA

OJIFOLIMSL W METOJIbI 1
M3y4CHUS

[Ipeanochuiku BOZHUKHOBEHUS
HBOJTIOIIMOHHON TEOPUHU. DBOJIIOIMOHHAS
TeOpHsl U €€ MeCTO B OMOJIOTHH.

BriusiHue 3BOTIOIIMOHHON T€OPUU Ha
pa3BUTHE OMOJIOTUU U JPYTUX HAYK.
CBUAETENHCTBA SBOJIOLNH.
[lasleOHTOIOrNYECKHE:
MOCJIEA0BATEILHOCTh MOSIBJICHHS BUJIOB B
MaJI€OHTOJIOTMYECKOMN JICTOIINCH,
nepexoaHbie (HOPMBI.
buoreorpaduyeckue: cX0JICTBO U
paznuune GpayH v GIop MaTepUKOB U
OCTPOBOB. DMOPHUOJIOTMYECKUE: CXOJICTBA
W pa3nuus SMOPHOHOB Pa3HbBIX BUJIOB
MO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKUE:
FOMOJIOTUYHbIE, AHATIOTUYHBIE,
PYIUMEHTapHBIE OPTaHbl, aTABU3MBI.
MoJteKynsipHO -OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACIIEICTBEHHOCTH U
OCHOBHBIX

PackpbIBaTh COEpIKAHUE ]
MMOHSTUI: SBOJIIOLINS, TIEPE:
(bUTOTEeHETUYECKUE PSAJIBI,
SHJIEMUKH, BUIbI-PEITUKTHI
3apOJIBIIIEBOTO CXO/ICTBA,
OHMOreHETUYECKUI 3aKOH, T
AHAJIOTUYHBIEC OPTraHbl, Py
OpraHbl, aTaBU3MBI.
[lepeuncnsiTh OCHOBHBIE 1
PBOJIFOLIMOHHON TEOpUH. X
CBU/JICTEIILCTBA DBOJIIOLIUH:
MMaJ€OHTOJIOTHYECKHUE,
ouoreorpaduyeckue, sMOp
CpPaBHUTEIbHOAHATOMHUYEC
MOJICKYISIPHOOMOXMUYEC
[ [puBOANTE MPUMEPHI TIEPE
OpraHU3MOB, (PUIIOTEHETHT

[IpuBOIUTH POPMYIUPOBK
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METa00JIMYECKUX MyTEN y BCEX KUBBIX
OpraHu3MOB.

/lemoncmpayuu:

Ilopmpemuwi: K. JIlunuen, K. b. Jlamapk,
4. JlapBun, B. O. KoBaneBckuii,

K. M. Bap, 2. I' ekkenb, @. Mroiep.
Tabauuwl u cxemor: «Pa3Butue
OpraHM4eCcKOro MUpa Ha 3eMiey,
penbedHbie TAOIUIIBI «3apOIBIIIH
MMO3BOHOYHBIX JKUBOTHBIX),
«ApXEOonTEPUKCY.

Oobopyoosanue: 6uoreorpadpuueckas
KapTa Mupa; Komekusa « Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U
pacTeHUi»; BIaKHbIE MpenapaThl
«Pa3Butne HacekoMoroy, «Pa3Burue
TIAT YK

OMOT€HETUYECKOTO U 3apO;
CXOZCTBa

TOpHSI Pa3BUTHS
>JICTaBJICHUNA 00
)JTFOLIU Y

OpomonmonHas teopus Y. JapBuHa.

[ [peArnochuIKM BOZHUKHOBEHUS
apBUHU3MA. J[BUKYIIIME CHIIBI DBOJIIOLAN
BUI0B 110 [{apBunHy (U30bITOUHOE
Pa3MHOXEHUE TPU OrPAHUYEHHOCTH
pPECYpCOB, HEOTIPEICIEHHAS
M3MEHYMBOCTh, 00pb0a 3a CyIlIeCTBOBAHHUE,
€CTECTBEHHBIN 0TOOp). CUHTETHYECKas

TCOPHA 3BOJTIOLNHN

PackpbIBaTh COJIEpKAHUE ]
MOHSITHUI: CUCTEMAaTHKa, €C
MCKYCCTBEHHBIN 0TOOD. Xa
OCHOBHBIE 3BOJIIOIIMOHHBIE
KOHIIEIIIIMY U TEOPUH; Cpal
B3IJISIZIbI HA BUJ M BOJIIOL]
PK.b. JIamapka, Y. lapBuH:
OuenuBath BKIaa JInHHES

CHCTEMATHUKH U OOBICHATH
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(CTD) u e€ ocHOBHBIE MOJIOKECHHUS.
Jlemoncmpauuu:

Iopmpemuwi: K. Jlunuen, XK. b. Jlamapk,
Y. dapBuH.

Taonuywt u cxemwr: «llonynamumy,

apBunay», «®@opmbl 60pbOBI 32
CyllecTBOBaHUE», « ECTeCTBEHHBII
ot0op», « MHOTOOOpa3ue CopToB
pacteHui», «MHorooOpasue nopoj
PKUBOTHBIX)

«Kapra-cxema mapuipyta myremiectBus Y.

OMHAPHON HOMEHKJIATYPBHI.
XapaKTepU30BaTh CONEPIK:
PBOJIFOLIMOHHOW KOHLIETIIIHA
Jlamapxa.

OueHnBaTh €CTECTBEHHO-H
COLIMATIbHO-D)KOHOMUYECKH
BO3HUKHOBEHUS SBOJIFOLIUC
JlapBuHa. PackpsiBaTh con
PBOJIFOLIMOHHOMN Teopuu Y.
CpaBHUBATh HEOIIPEIEIIEHE
ONPEACIEHHYIO U3MEHYNB(
€CTECTBEHHBIN U UCKYCCTB
dbopMbI 6OPHOBI 32 CYIIECT
OnuceiBaTh MOJOXKEHUS
teopuu 3Bosionuu (CTI)
3HaueHUe Jyisi OMOJIOTUHU

1I: KPUTEPUU U
yykTypa. [lomymsius
¢ KaK dJIEeMEHTapHas
THUIIA BUA

MuxkposBomronus. [lonynsuus kak
CIMHHUIIA BUA U DBOJIFOIUU.
/lemoncmpauuu:

Taonuywt u cxemwr: «llonynamumy,
«MyTalroHHasi U3MEHYUBOCTD.
Oobopyooeanue: MUKPOCKOTI,
MUKponpenapar «Jpo3zoduna» (HopMma,
MyTalu (POPMbI KPbUIBEB U OKPACKU
Tena), Mmoaenb-anmiukanus «llepexpéct

XPOMOCOM).

PackpbIBaTh COJIEpKAHUE ]
[MOHATHN: MUKPOIBOJIOIIHS
BUJIA, apeall, MOy, T
MyTallii, KOMOMHAIIUU T'et
XapakTepu30oBaTh BUJ KAK
CUCTEMATHUYECKYIO €MHHII
OMOJIOTUYECKYIO CUCTEMY.
KpuTepuH BUAa (MOpQOJIIOI

(U3MOIOTUYECKUH,
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Vlabopamopnvie u npakmuyueckue
paoombol:

Jlabopatopnas pabota Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPHIO»

OMOXUMUYECKUI, TCHETHYC
HKOJIOTHYECKUH, Teorpadu
MPUMEHSTh KPUTEPUH JITIST
KOHKPETHBIX BHJIOB.

XapakTepru30BaTh MOMYIISI
CTPYKTYPHYIO STUHHITY BH
OnuceIBaTh TMOIMYIISITUIO T
MOKa3aTeNSIM: COCTAB, CTP)

MKYILAE CUITBI
€MEHTapHbIE
KTOPBI) SBOJTIOLUN

J[Broxyrue cuibl (pakTOphl) SBOTIOIUU
BHJIOB B NPUPOJIe. MyTalMOHHBINA MPOLIECC
1 KOMOMHATHBHAS W3MCHUYHBOCTb.
[Tomyns1IMOHHBIE BOJTHBI U IPEQ TEHOB.
W3omsiuust u murpauus. /Jemoncmpayuu:
Tabauyvt u cxemwvl: «JIBUKYIIAE CUITBI
DBOJIIOIIHIDY

PackpbIBaTh COJEpIKAHUE ]
MOHSATUIN: KOMOMHATUBHAS
MyTaly, MyTallMOHHBIU T1
MOITYJISILIMOHHBIE BOJIHBIL, [
M30JISIAS, MUTPAllUK. Xap
HIIEMEHTapHbIE (aKTOPHI I
MYTallMOHHBIN IPOLIECC, K(
M3MEHUYHUBOCTD, MOMYJISILIUC
npeiid reHoB, U30ISIUS, M
Y cTaHaB/IMBaTh MPUYUHHO
CBA3U MEXK]ly MEXaHU3MOM
NEWCTBUS ABWKYILINX CUII (
(hakTOPOB) IBOTIOLINU

r€CTBEHHBIN 0TOOp U
) popMBI

EcTecTBEHHBIN 0TOOp - HANPABIISAIOMIHIMA
(hakTOp ABOIIOLIHH.

@DopMBbI €CTECTBEHHOT'0 0TOOpA.

PackpbIBaTh COEpKAHUE ]
HOHSITUN: ECTECTBEHHBIN O

CyHICCTBOBAaHHC.
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lemoncmpauuu:
Tabauyst u cxemwl: «KECTeCTBEeHHBIN
otbop», «boprba 3a cyiiecTBOBaHUE)»

OnuceiBaTh MEXAHU3M JIEN
€CTECTBEHHOT0 0TOOpA.
XapakTepu3oBatbh (HOpPMBI
otOopa (IBIKYIIMM, CTa
MU3PYNTUBHBIN) U CpPaBHY
cOOOT.

XapakTepu3zoBaTb 0OpbOY !
CYIIECTBOBAHUEC U CPABHUE
(MEXBHI0BAsSI, BHYTPHUBHU/IC
HEOJIaroNpUSTHBIMA (PAKTC
cpebl)

3yJIbTAThI
)TFOLIUU:
1CTIOCOOJIEHHOCTh
"aHU3MOB U
1000pa3oBaHue

[Iprcrioco0IEeHHOCTh OPraHU3MOB Kak
pe3yabTar 3Boaouuu. [Ipumepsl
MPUCIIOCOOJICHUI Y OPraHU3MOB.
ApoMop(}o3bI 1 UaMO0ATaNTAIHH.

Bun u BumooOpa3oBaHue.

Kputepun Buga. OcHOBHBIE (HOPMBI
BH1000pa3oBaHus: reorpaduueckoe,
HKOJIOTHYECKOE.

/lemoncmpayuu:

Taoauust u cxemor: «IlpucnocoOIeHHOCTD
opranu3zMoB», «I" eorpaduueckoe
BUI000pa30BaHUE», « IKOJIOTHUECKOE
BUJ1I000pazoBanue». Q6opyooeanue:
KosuteKIus «lIpruMephl 3aUTHBIX

PUCTIOCOOJIEHHUH Y )KUBOTHBIX),

PackpbIBaTh COJIepKaHue 1
MOHATUI: IPUCTIOCOOJICHH(
MOKPOBUTEIILCTBEHHAS U

[IPEeI0CTEPETaAOIIAs OKpacC
BU1000pazoBanue. ONUCHI
BO3HUKHOBCHMUSI ITPHUCIIOCO
OpPraHHU3MOB. BBISBISTH 110
Ha )KUBBIX U (PUKCUPOBAHH
MpUMEPbI TPUCTIOCOOTCHH!
YKUBOTHBIX K YCIIOBHSIM CPX
TOKa3bIBaTh OTHOCUTENBHY
1€71€CO00Pa3HOCTD MPUCIIC
XapakTepu3oBaTh CIIOCOOE
BI1000pa30BaHMUS; OTTUCHIL

CpaBHHUBATh OCHOBHBLIC
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KOJUICKITUSI HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPacCKU; HA0OP IJI0JI0OB U CEMSIH.
Jlabopamophbsie u npakmuueckue
paoombol:

JlabopatopHas pabota Ne 2. «Onucanue
MPUCIIOCOOJICHHOCTH OpraHu3Ma U €€
OTHOCHUTEJIFHOTO XapaKTepay

(hOpMBI KOJIOTUYECKOTO U
reorpauyeckoro BUI000f

[IpaBJICHHUA W IIYTHU
KPO3BOJIIOINHN

Maxkpo3Boronus.

dopmpbl IBOTIONNH: dUTIETUYECKAs,
TUBEpPreHTHAsI, KOHBEPIeHTHAs,
napayuensHas. HeoOpatumocTthb
hBOJIIONMU. [Ipoucxoxkaenue ot
HEeCTeIUaTU3UPOBAHHBIX MPEKOB.
[Iporpeccupyromas cienquaIn3amusi.
AnanTtuBHas paguanusd. Jemoncmpauuu:
Ilopmpemuwi: A. H. CeBeprioB. Tabauywl u
cxemol: KApoMophO3bI»,
«Mnnoanantaumny, «O01mas
nereHepanus.

Obopyodosanue.: moneib « OCHOBHBIC
HaIPaBIICHUS YBOIOLIUIY; O0BEMHAS
Mozesb «CTpOEHUE TOJTOBHOIO MO3ra
MO3BOHOYHBIX)

PackpbIBaTh COJIEpKaHUE ]
[MOHATUI: MaKpO3BOJIFOLIHS
OMOJIOTMYECKUN MPOrpecc
apoMopdo3, UIU0a AT TALI]
JlereHepanys, a1anTuBHas
XapakTepu30BaTh (HOPMHI :
BrisBiate apomopdo3bl u
Y PACTEHHMH U KUBOTHBIX.
CpaBHUBATh OMOJIOTMYECK]
OHMOJIOTHYECKU perpecc, a
WIM0AIANITAIlMIO0 U OOIIYIO
BBISBIATH B3aMOCBSI3H M¢
HaIPaBJICHUSIMHU JBOJIIOLIH]
PKUBOTHBIX

COB IIO TEMC
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Bo3HUKHOBEHME U PAa3BUTHC )KU3HHU HA 3emuie

TOPUS KU3HU Ha
JIC 1 METO/JIbI €€
/ACHMS.

[TTOTE3bI
DUCXOKICHUS
3HM Ha 3eMiie

2

JloHayuHbI€ TPEJCTaBICHUS O
3apOo’KICHUH KU3HU. HaydHbIe THIIOTE3BI
BO3HMKHOBCHUS *KU3HHU Ha 3eMIIe:
aOMOreHe3 1 MaHCTIePMUs. XUMHIECKas
PBOJIFOLIHS.

AOVOTEHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3 HEOPTAaHUYECKHUX.
DKCIEPUMEHTAIIBHOE MOITBEPKICHUE
XUMHYECKOW SBOJIIOLIMH.

HavanpHbIC STanbl OMOIOTHUYECKOU
pomonuu. ' unoresza PHK- mupa.
dopmMupoBaHre MEMOPAHHBIX CTPYKTYP U
BO3HHKHOBEHHUE MPOTOKJIECTKU. [IepBhie
KJIETKUA U UX 3BOTIONMS. DOpMUpOBaHUE
OCHOBHBIX I'PYMII KHUBBIX OPraHU3MOB.
/[emoncmpayuu:

Ilopmpemeui:

®. Penu, JI. ITactep, C. Munnep,

A. U. Onapum, I'. IOpnu.

Tabauuwvl u cxemvt: «Bo3HUKHOBEHHE
COJIHEYHOM CUCTEMBIY,

«Pa3BUTHE OPTraHUYECKOT0 MUPaY,
«PacturenpHas kiaeTkay, «JKuBoTHas
KJIeTKa», «[IpokaproTryeckas KieTKa

PackppIBaTh coepKaHue 1
[MOHATUI: KPEALIMOHU3M, af
BUTAJIU3M, TTAHCIIEPMHSI, OF
KOallepBaThl, IPOOMOHTHI, |
XapaKkTepu30BaTh METOIbI
MCTOPUYECKOTO MPOILIOTO
[IepeuunciisiTe OCHOBHBIE I
XUMUYECKON 1 OUOJIOTHYE!
M3narate comepkaHue TUIl
BO3HUKHOBEHUS )KU3HU Ha
(KpealluoHM3Ma, CaMOIpPOY
3apOXKAEHUS (CTIOHTAHHOTC
runote3bl PHK-Mupa). O
hkcrepumeHThl C. Musier
MOJIYYEHUIO OPTaHUYECKUX
HEOPraHMYECKUX MYyTEM a0
CUHTE3a
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HOBHBIC OTallbl

) JIFOIITUH

"aHMYECKOTO MUpa
3emJe, pa3BUTHE

3HM TI0 3paM U
YHO1aM

Pa3ButHe )XuU3HU HA 3eMIIC T10 9paM U

nepuogaM. Karapxeit. Apxeiickas
1 pOoTEpO30icKas 3pbl. [1aneo3orickas
hpa U e€ Iepuo/Ibl: KEMOPHUICKHIA,
OPJAOBUKCKHM, CUITYPUNCKUU,
JIEBOHCKHM, KAMEHHOYTOJIbHBIMH,
[IEPMCKHM.

Me3o301cKas 3pa U €€ NEPUOIBI:
TPUACOBBIN, IOPCKUI, METIOBOM.
KaliHo30i1cKast 3pa U €€ NepruobI:
MaJ1€OreHOBLIN, HEOICHOBBIM,
AHTPOTIOT€HOBBI.
XapakTepuCcTUKa KJIIMMaTa u

I'COJJIO'MYCCKHUX ITPOLCCCOB. OcHoBHBIE

ATaIbl YBOJIFOLIUUA PACTUTEIIBHOTO U
PKUBOTHOT'O MHUpa. ApoMOpP( O3kl

Yy paCTeHI/If/'I " ) KUBOTHBIX. HOSIBJICHI/Ie,

paciBeT U BEBIMUPAHHUE TPYII KHUBBIX
OpPTraHU3MOB.

/lemoncmpayuu:

Tabnuywl u cxemol.: «Pa3BuTne

OPraHn4cCKoIro Mupa»,
I'COXPOHOJIOHMYCCKasd Ta6J'II/II_Ia;

KOJIJICKIIUA (((DOPMBI COXPAaHHOCTH
N CKOIIACMBIX )XMBOTHBIX U paCTeHHﬁ».

Jlabopamopnuvie u npakmuueckue

aoomol:

PaCKpBIBaTI) COACPIKAHUC T

MOHSATHUI: P0H, 3pa, IEPUO]

apoMop( 035, HIHOAdaNTa
3HATh OCJIENOBATEIHLHOCT

KaTapxeu, apxeu, IpoTeEPO!
(dhaHepo3oii; 3p: apxeickas
[IPOTEPO30UCKAsl, N1AaJIEC030}
ME3030MCKast, KaliHO30MCK:
KeMOPHUICKHIA, OPJIOBUKCKI
CUITyPUNCKUH, TEBOHCKUH,
KAMEHHOYTOJIbHBIN, IEPMC
TPUACOBBIN, FOPCKHUH, MEJIC
[1aJICOTCHOBBIN U HEOTECHOR

QHTPOMNOIC¢HOBBIM.

XapaKTepHu30BaTh OCHOBHE
B PA3BUTHHN OPTaHUYECKOT(

10 9PpaM U IICpUOoaaM IcoJic

MCTOPHH, OTaIlbl PAa3BHUTHUA
PACTUTCIBHOI'O 1 JKUBOTHO
BI:III@JII/ITL I''TaBHBIC apOMO
paCTCHI/Iﬁ N ) KUBOTHBIX.

CpaBHHUBATb MEXTy COOOM
MpEICTABUTEIICH CUCTEMAT

IPYIIT OPTraHU3MOB, BBISIBIL
YCIIOKHEHUS U TIPUCTIOCOO.,
K YCIIOBHSIM JKH3HH
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[TpakTrueckas pabota Ne 1. «M3yuenue
HMCKOMAEMbIX OCTaTKOB PACTEHUH U
PKUBOTHBIX B KOJUIEKIIUSX).

DKCKypCcHsl «DBOIIOLMS OPraHUYECKOTo
MHrpa Ha 3emMyie» (B €CTECTBEHHOHAYYHbIN
WU KpaeBeAUCCKUN MYy3eil)

BPCMCHHaAA
>TEMaA
"AaHUYCCKOI'O MHpa

CurcreMa OpraHn4ecKoro Mupa Kak
oTpakeHue 3BoJitolKi. OCHOBHbIE
CUCTEMAaTHUYECKHUE TPYMIIbl OPraHU3MOB.
/lemoncmpayuu:

Taonuuwvl u cxemwvr: «CoBpeMeHHas
CUCTEMA OPIraHUYECKOTr0 MUPA»

PackpsIBaTh COAEPIKAHUE 1
MOHSATHUM: CUCTEMAaTHKa, UC
€CTeCTBEHHas Kiaccuduka
HOMEHKJIATypa, IPUHLIHAII F
XapaKTEpU30BaTh COBPEME
OpPraHUYECKOro Mupa

ONIOLIMS  YEJIOBEKa
'TPOTIOTEHE3)

DBOJIOLUS YeJI0BEKa. AHTPOIOJIOTUS KaKk
Hayka. PazBuTtue npeacraBieHni o
[IPOUCXO0KJIEHUU YeJIOBeKa. MeTo bl
M3y4deHMs aHTponorenesa. CxoJcTBa u
pa3Inyus 4eI0BEKa U )KUBOTHBIX.
CrcreMaTnyecKkoe NOJI0KEHUE YETIOBEKA.
/lemoncmpauuu:

Ilopmpemui: Y. [lapBuH.

Taonuuer u  cxemvi:  «CpaBHEHHE
aHATOMHUYECKHX YEpPT CTPOCHMS YEJIOBEKa
1 4EJIOBEKOOOPA3HBIX 00€3bsH.
Oobopyoosanue: Cnenku Wi N300paKeHUs

KAMEHHBIX OpYyJIHAN

PackpbIBaTh COJEpKaHUE 1
[MOHATUI: aHTPOIIOJIOT U, 3
yeI0BeK pa3yMHbiid (HOmMC
PSIMOXO0XKICHHE, BTOPAsI C
cucTeMa.

[lepeuncnsaTh 3a1a4n aHTP:
STarbl CTAHOBJIEHUS U PA3E
[IPEJICTABIEHUN O IIPOUCXO
YEJI0BEKA.

l31araTe OCHOBHBIE I10J10>
JlapBrHA, KDUTUYECKH OLIE
HEHAYYHYIO HH(pOpMaIUIO
[TPOUCXOKICHUH YEIIOBEKA

3HATh CUCTEMATUUECKOE T
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MEepBOOBITHOTO YEJIOBEKA: KAMHU - YOTIEPHI,
pyOuna, ckpebia

Br1a HOMO sapiens, mepeu
MOP(OIOr0-aHATOMUYCCKE
Pa3HOr0 YPOBHS (THII, KJIAC
Y cTaHaBIMBATh YEPTHI CXO
pa3INYnid YeJI0BEKA U KUB
OOBACHATH U OLIEHUBATD 3]
Hay4YHBIX 3HAHUU O IPOUCX
yeJIOBEKa JIJIsl TOHUMAaHUS

4yeJIOBEeKa B IPUPOJIE

MKYILUE CUITBI
IKTOPBI)
"POIIOreHe3a

JIBrxyiue cuibl ((hakTopsl)
aHTponorenesa. Hacnencrsennas
M3MEHYMBOCTh U €CTECTBEHHBIN 0TOOD.
OO1ecTBeHHBIN 00pa3 KU3HH,
W3rOTOBJIEHUE OPYAUIl TPYAA, MBIIUICHHE,
pedsb.

/lemoncmpavuu:

Taonuywt u cxemvt: «CpaBHEHUE
aHATOMHUYECKHUX YePT CTPOCHUS YEIOBEKa
1 4eJIOBEKOOOpa3HBIX 00€3bsHY,
«OCHOBHBIE MECTA MAJIEOHTOJIOTMUYECKUX
HAaXOJIOK IIPEIKOB COBPEMEHHOTO
YEJIOBEKaY.

Ob6opynoBaHue: MYJISKU
«IIponcxoxaeHne YeaoBeKa
(a7I€OHTOIOTUYECKHE HAXOIKH )»

PackpbIBaTh COEpKaHUE ]
MOHATUI: (PAKTOPBI AHTPOT
[PYIIIOBOE COTPYIHUYECTE
OpyIuiiHas NEATEIbHOCTD,
XapakTepu30BaTh JIBUKYIL
(dbakropsr) anTpOIIOrEeHE3a
OMOJIOrMYECKUE U COLIUAIIb
CPaBHUBATh UX MEXAY COO
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HOBHbIC CTAANHN
)JIIOIMH Y€/ I0BCKA

OcHOBHBIE CTAIUM U BETBH 3BOJIIOIUU
yeJl0BeKa: aBcTpajgonuTexku, Yeosek
yMeJiblii, Uesi0BeKk NPAMOXOASI LM,
YesioBek HeaHaepTaIbCKHil, YenoBek
pPa3yMHbIi COBPEMEHHOT0 THIA.
Haxoaku HcKonaeMbIX OCTAHKOB,
BpeMs CylIeCTBOBaHMs, 00J1aCTh
pacnpocTpaHeHusi, 00bEM roJI0BHOTO
Mo03ra, 00pa3 »Ku3HH, OPYIAHU.
/[emoncmpayuu:

Tabnuywl u cxemor: «OCHOBHbIE MECTA
MAJEOHTOJOTHYECKUX HAXO0/I0K MPeIKOB
COBPEMEHHOI0 YeJI0BEKAa,
«/lpeBHelIMe JI0aAM», «/IpeBHue
JI10an», «IlepBble cOBpeMeHHbIE JI0AW.
O6opynoBanmne: MyJIsIaKH
«IIpoucxoxaeHue 4yeaoBeka» (010CTbI
ABCTPAJIONHUTEKA, MUTEKAHTPONA,
HEaHJAePTAJbIa, KPOMAHBOHIIA);
CJIENIKH WJIH M300paKeHUs] KAMEHHbIX
OpPYy/Auil MepBOOBITHOIO YeJI0BeKA:
KaMHHU- Y0IIepbl, pyouia, ckpedJia

PackpbiBaTh coaepkaHut
MOHATHI: ABCTPAJIONMTE!
YMeJIblil, 4Y€JI0BEeK MPAMO
HeaH/lepTaJiel, KPOMaHb
HEOJIMTHYECKAsl PeBOJIOL
NepBOObLITHOE HCKYCCTBO
XapakTepu3oBaTh U cpar
c000i1 OCHOBHbIE CTAANH
YeJI0BeKAa: XPOHOJIOTrHYe(
apeaJji pacpoCTPaHECHUS,
roJI0BHOI'0 M0O3ra, 00pas :

opyaud Tpyaa

JIOBEYECKHE PAChI
[PUPOJHBIE
ANTALMU YeJI0BeKa

UesioBeueckue pacbl. OCHOBHbBIE
00JIbIIME Pachbl: eBPONECOUIHAS
(eBpa3miickasi), Herpo- aBCTpPaJIOUAHAA
(3xBaTOpHAJIbHAN), MOHTOJIOUHAS

(a3MaTCKO -aMepPUKAHCKAasA).

PackpbIiBaTh coaepkaHut
MOHATHI: Packl, pacOreH
NapBUHHU3M, PACU3M, MET
XapakTepu3oBaTh U Cpark

HpeI[CTaBI/ITeJIeﬁ yeJ10Bet
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UepThl NPUCIIOCO0JIEHHOCTH
NnpeACTaBUTe e YeJI0BeYeCKHX pac K
YCJOBHUSAM CyllecTBOBaHusA. EAUHCTBO
yeJsioBevyecknx pac. Kpuruka
COLMAJILHOTO JAPBUHU3MA U pacu3Ma.
/[emoncmpayuu:

Tabnuywl u cxemol: «He10BeUeCKHE
pacbD»

PaCKpbLIBATH NPUYUHBI U
pacoreHe3a, nmepe4ucasT)
NMpUMepPbI NPUCIIOCO0JIeH
yeJI0BeKa K yCJOBHUAM CP
MPUCIOCOOUTETHHOI0O 3H:
PacoBbIX NPU3HAKOB.
J/loka3pIBaTh €IMHCTBO B
Sapiens, HAyYIHYI0 HeCOCT
PacoBbIX TEOPHUi, HACH CC
TapBUHM3MA U PacU3Ma

ACOB 110 TEME

9

DpranusMbl U OKpY

/xawonias cpeaa

0/JIOTUH KaK HayKa 1 JIKOJIOTHS KAK HayKa. 3a1aum u PackpbiBaTh ColepKAHHUL
pa3aesibl IKOJIOTUH. MOHATHIA: IKOJIOTHSA, MOJI
MeToabl IKOJIOTHYeCKUX UCCAeA0BAHUI. HAOIIOeHHS, IKCIIEpUMe
JIKOJIOTHYECKOe MUPOBO33peHHE MOHUTOPHUHI OKPYKAIOII
COBPEMEHHOI0 YeJI0BeKa. MO/IeJIMPOBAHUE, IKOJIOT]
/[emoncmpayuu: MHUPOBO33peHUeE.
Ilopmpemui: A. I'yM00JIBAT, [lepeuyncasiTh 3a1a494 IKC
K. ®. Pyasbe, J. I' ekkeb. pa3aenabl M CBA3H C IPYru
Tabauyvt u cxemvi: kapTa «Ilpupoanbie [XapakTepu3oBaTh METO/
30HbI 3eMJIN» HIKOJIOTMYECKHX HCCIIE/IO0E

eIbl O0MTAHUS U 1

)JIOTHYEeCKHe
KTOPbI

Cpenbl 00MTAHMS OPTraHU3MOB: BOJHAS,
HA3eMHO-BO3/yIlIHAS, IOYBEHHAs,
BHYTPH- OPraHU3MeHHasl.
IKoJI0rHYecKue (PaKTOpPbI.
Kunaccudpukanus 3x0J10ru4ecKnux

PackpbiBaTh CoepKAHUL
MOHSATHI: cpela 00MTaAHM
HIKOJIOTHYeCKUEe (PAKTOPb
OMOJIOrHYeCKUI OIITHMYN
OrPpAHUYMBAK U (JIMMI
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(akTopoB: abuoTHUYEeCKHE, OHOTHYECKHUE
U AHTPOIIOTeHHbIE.

JleficTBHE IKOJIOrMYECKUX (PAKTOPOB HA
OPraHM3MBbl.

/[emoncmpayuu.

Tabauyvt u cxemvi: «Cpeabl 00UTAHUS
OPraHU3MOB»

(¢akrop.
XapakTepu3oBaTh yCJIOB
00MTaHUS OPraHU3MOB;
KJIACCH(PUIMPOBATH U XA
HKOJIOTHYeCKUEe (PAKTOPb
aduoTHYecKne, OMOTHYEC
aHTponoreHunie. ONuchbl
HIKOJIOTHYEeCKUX (PaAKTOPO
OpPraHu3Mbl. XapaKTepus
0COOCHHOCTH CTPOCHUSA H
"KHU3HEIeTeJIbHOCTH pac
"KMBOTHBIX Pa3HBIX Cpel

HOTHYECKHE
KTOPbI

AOHOTHYECKHE (DAKTOPBI: CBET,
TeMIepaTypa, BJasKHOCTb.
®oronepuoausm.Ilpucnocodienus
OPraHu3MoOB K JeHCTBHI0 A0MOTHYECKUX
(¢akTopos. buosornueckne puTMsbI.
/[emoncmpayuu:

Tabnuywvl u cxemol: «POTONEPHOAUZIM.
JlabopamopHtbvle u npakmuuecKue
pabomui:

JlaGopaTopHas padora Ne 3.
«Mopgosornuyeckne 0CO0EHHOCTH
pacTeHuil U3 Pa3HbIX MeCT OOMTAHUS».
JlabopaTopHasi pabora Ne 4. «Biausinue
CBeTAa HA POCT M Pa3BUTHE YEPEHKOB

K0JIeyCay

PackpbIiBaTh coaepkaHut
MOHATHM: A0MOTHYECKHUE
(oToneproausm, 6HOJIOT]
PUTMBI.

AHAJIU3UPOBATDH [1€HCTBH
TeMIIEPATYPbI, BJAKHOCT
OPraHU3Mbl M IPUBOIUTE
MPUCIOCO0JIEHHOCTH OPT:
I[IpoBoaUTH OMOJIOTHYECK
Ha0JI01eHust U opopmJis
NMPOBEAEHHBIX HA0JII0AeH
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OTHIECKHE buornyeckune paxkropbl. Buabl PackpbIBaTh COAEPKAHUL
KTOPbI OMOTHYECKMX B3aUMOJAEeHCTBUIA: MOHATHI: OUOTHUYECKHE (
KOHKYPEHIHSsI, XHIIHAYECTBO, CAMOMO3 XMINHHYECTBO, IAPA3HTH
u ero ¢opmsbl. [lapazurusm, KOHKYPEHU U, MyTyaJiu3
Koomnepanus, MyTyaJlu3M, KOMMEHCAJIM3M, HAXJIEOH
KOMMEHCAJIN3M (KBaPTUPAHCTBO, KBAPTHPAHCTBO, AMEHCAJ
HAXJIeOHUYEeCTBO). AMEHCAJIHU3M, HeATPAJIH3M.
HeNTpaJIu3M. Xapakrepu3oBaTb OHOTH
3HaYeHUe OMOTUYECKHUX (pakTOpPBI M BUIABI B3aNM(
B3aMMOJEHCTBHI /Il CYIIECTBOBAHUS  [MeKIY OPraHU3MAMM; P
OpPraHM3MOB B IPUPOAHBIX NpUMepPbl B3aUMHOMU
cooduecTBax. /Jemoncmpayuu. NPHCIOCO0IEHHOCTH OPT:;
Tabauyer u cxemol: «Ilnmesple uenuw»  (CpaBHUBATHL MEKIY €060
OMOTHYECKHMX B3auMoO/ei
OpPraHu3MoB
0JIOTHYECCKUC DKOJOTHYECKHUe XapaKTEePUCTHKHU PaCKpLIBaTb CoaCpKaHM!
DAKTCPUCTUKH nonyassuuu. OCHOBHBbIE OKA3ATeJU NOHATHI: MOMYJISAIUSA, Yl

1a X IOITYJIAIINH

MONYJIAMH: YUCIEHHOCTh, JIOTHOCTD,
POKI1aeMOCTh, CMEPTHOCTD, IPHPOCT,
MUrpanus. JlTnHaMuKa YMCIEHHOCTH
MONYJIALMH U €€ peryiasmuus.
/[emoncmpayuu:

Tabauyel u cxemol: «Ilomyasiuum»,
«3aKOHOMEPHOCTH POCTA YUCJTCHHOCTH
nonyjasiuMu HHQy30puu-TyeabKm».
JlabopamopHnule u npakxmuuecxue

pabomui:

IUVIOTHOCTh, POKAAEMOCT]
NMPUPOCT, MUTPALIMS, IHH
YUCJICHHOCTH MOMYJISI UK
XapakTepu3oBaTb OCHOB
MOKa3aTeJH M IKOJIOTHYe
CTPYKTYPY HNOILYJISIIUAM; C
MEeXaHM3MbI PeryJisium
MONMYyJIsIMH
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IIpakTHueckas padora Ne 2. «Iloacuér
IJIOTHOCTH MONYJIAUMH Pa3sHBIX BUA0B
pacTeHuin)

1COB I10 TEME

5

C0001IecCTBA U DKOJI

OIrH9€CKHE CUCTEMBI

oduecTBa 1 Co000111€eCTBO OPraHU3MOB - OHOIIEHO3.
rAHN3MOB CTpyKTypbl OMOLIC HO3Aa: BUAOBAas, PacKpbIBATh COIEP/KAHM
MPOCTPAHCTBCHHA, TpO(l)I/IlICCKaH MOHSITHUI: 6n0ueH03, IKO(
(nmumeBasi). Buabl-10MHMHAHTBI. 0HMOreoLeH03, BUABI-0ME
Ces3u B OHonenose. HKOJIOrHYeCcKas HUIIA.
/emoncmpayuu: Xapakrepu3oBaTh OHoIe
Tabnuywl u cxemor. «IlumeBbie Lenmn», (coo01IecTBO), €ro BHUI0B,
«BHOIEeH03: COCTAB M CTPYKTYPaA». MPOCTPAHCTBEHHYIO U TP
Obopyoosarnue: MORENb-ANIIMKAUMSA  (CTPYKTYPbI.
«TunuyHble OMOLEHO3bD»; repoapui OOBSACHATH POJIH KOMIIOH
«PacTuTebHbIE cooﬁmeCTBa»; 61/1011(31-[033 B NNOAJieP KaHI
KoJLJIeKIUusA «buoneHos» CTPYKTYPHI U CYLIECTBOB
onpeaeIEHHOM TEPPUTOP
OHOJIOrMYeCKHH CMbICJI 1
JINCTOBOI Mo3auku. Cpal
KOMIIOHEHTHI OMOIEHO030)
NMPOCTPAHCTBEHHYIO U TP
CTPYKTYPbI, CBSI3U MekK/)
2 IKO0JIOrHUYeCKHE CUCTEMbI

OCHUCTEMbI H
{KOHOMEPHOCTH UX
nHeCTBOBAHUA

(3xocucrtembl). [lonsiTHe 00 3xK0CHCTEME
U OmoreoueHose.
DOYHKIUOHATbHbIE KOMIIOHEHThI

PackpbiBaTh COepKAHUL
MOHATHM: IKOCHCTEMA, O]
MPOAYUEHTbI, KOHCYMEHT

TpouYecKre YPOBHH, IT¥
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IKOCHCTEMBbI: IPOAYIEHThI,
KOHCYMEHTbI, peIylleHThI.

Kpyrosopor BemecTB 1 NOTOK YHEPTUH
B IKOCHCTEME.

Tpoduueckue (nuieBbie) yPOBHU
KkocucTeMbl. [IHleBbIe HeNu U CeTH.
OcHOBHBIE NTOKA3aTEJIH IKOCUCTEMBbI:
Oumomacca, mpoaAyKIMs. JKOJOTHYEeCKHe
NUPAMUIbI: POAYKIMHU, YUCITEHHOCTH,
ounomacchl. CBOMCTBA IKOCHCTEM:
YCTOMUYMBOCTD, CAMOPEryJIALMSL,
pa3BUTHE.

Cykueccus.

/[emoncmpayuu:

Ilopmpemor: A. k. Tencan,

B. H. Cykaués.

Tabnuyer u  cxemwvr:  «llpupoaHbie
C0001IEeCTBAY, «enn MUATAHUS,

«IKoJoruyecKas nmupaMmuaa»

enb U CeTh, IKOJIOrn4ec
Omomacca, mpoayKIus, C)
XapakTepu3oBaTh CBOMC
HKOCUCTEMBI (€€ CIOCOOH:!
NJIMTEIbHOMY CAMOIO/E
OTHOCHUTEJbHO 3AaMKHYTh
BelleCTB, HE00XO0IMMOCTI
SHeprumn). CpaBHUBATH NI
NeTPUTHBbIE MHUIEBBIE 1€
TPpOoUYeCKHEe YPOBHH K
Paziuyars nupamMuasl m)
NUPAMUAbI YMCJIEHHOCTH
Ouomacchol.

CocTaBJsATh LleNHU U CETH
[lepeyncasiTh CBOMCTBA 3
YCTOHYHUBOCTH, CAMOPeEry
pa3BuTHE (CyKIeccus).
OnucpIBaTh MEXAHU3M I
PaBHOBECHUS B IKOCHCTEM
XapakTepu3oBaThb CyKLe
BbISIBJIAATH IPUYMHBI U O
3aKOHOMEPHOCTH CMEHbI

MPOIHbIE

)CUCTEMBI

[IpupoaHbie IKOCHCTEMbI. JKOCUCTEMbI
PeK U 03¢p. IKocucTeMa XBOMHOI0 HJIN

IHAPOKOJUCTBCHHOI'0 JIECA.

PackpbIiBaTh coaepkaHut
MOHATHH: BOAHBIC IKOCH(
OnoreoueHosnbl, puronia

300IJIAHKTOH, 0EHTOC, I'y
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/[emoncmpayuu.

Tabnuysl u cxemovl: «KIKOCHCTEMA
IMPOKOJIUCTBEHHOI'0 JIecay,
«IKOCHCTEMA XBOITHOIO Jiecay,
«buoueHo3 BogoEMa.

Obopyoosanue: repéAPUU U KOJIJIEKINU
pacTeHui M )KUBOTHBIX,
MPUHAAJIEKAINX K Pa3HbIM
HKOJIOTHYECKUM I'PyNaM OJHOr0 BHIa

I[IpuBoAMTH NPUMeEPHI NP
HKOCUCTEM CBOEH MECTHO
CpaBHMBATH Ha3eMHbIE }
HKOCUCTEMbI; OPraHNu3Mb
pa3Hbie TPOpUUYECKHE yP:

TPONOreHHbIC AHTPONOreHHbIE IKOCUCTEMBI. PackpbIiBaTh coaepkaHut

)CHCTEMBI ATIPO3KOCHCTEMBI. MOHATHH: AHTPONOreHHA
YpoOoskocucrembl. Buosoruyeckoe 1 |arpo3kocucremMa, ypoosx
X0351liCTBEHHOE 3HAYECHUE OuopasHooOpasmue.
arpo3KOCUCTEM M YPOOIKOCHCTEM. XapakTepu3oBaTh arpoj)
buopaszHoo0Opa3sue kak gpakrop YP00O3KOCHCTEMBI, 0COOCH
yCTOHYMBOCTH IKOcUCcTeM. COXpaHeHHe [CYLeCTBOBAHUS.
0M0JI0OrMYeCKOro pasHoodpasust Ha [IpuBoANTH NpUMeEPHI aH
3emue. HIKOCHCTEM CBOEl MEeCTHO
/[emoncmpayuu: ONUCHIBATH UX BUI0BOI (
Tabauyvt u cxemvi: «KATPOIEHO3Y. cTPpYKTYpPYy. CpaBHUBATH
Obopyoosanue. KoJIeKIIUA «BpeauTean CTPYKTYPY NPUPOIHBIX 3
BAKHEHIIUX CeJIbCKOX03AUCTBEHHBIX  [AIPOIKOCHUCTEM, AIPOIKO
KYJbTYP» yp0o3KkocucTem

ochepa Yuenue B. U. Bepuaackoro o ouocdepe. PackpbiBaTh coaepkaHu

)oaIbHAas I' paHuubl, COCTAB U CTPYKTYpPaA MOHATHH: OHochepa, KUk

)CUCTEMA 3eMJIn

ouocdepsl. ZKuBoe BemecTBo U €ro

¢pyuxumnu. OcodennocTu 6mochepsnl Kak

TUHAMHYECKOE PABHOBEC
Brjaja B. U. BepHaackor
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rJ100aJIbHOH IKOCUCTEMBI.
/IuHAMHU4YecKoe paBHOBecHe U 00paTHast
cBsI3b B Onocgepe.

/[emoncmpayuu:

[lopmpemor: B. U. BepHaackui.
Tabauyvt u cxemvi: «O01As CTPYKTYpA
onocepnbi», «PacnpocTpaneHue KU3HU
B Onocgepe», «O30HOBBIN IKPaAH
onocepbi»

B CO3/1aHHe YYeHUS 0 OuO
XapakTepu3oBaTh COCTAl
(pyHKIUM KMBOTO Bewiec
U onpeeasiTh (HA KapTe)
HAMO00JIbIIEr0 PacCpPOoCTp
[IpuBOAUTH IPUMEPHI NP
(GyHKUMH )KUBOTO Bellec
OMOreoOXuMHYECKOM JeSIT
YyeJl0BeKa.

[lepeuyncasiTb 0COOEHHOC
KAaK I71002JIbHOH 3KOCHCT

KOHOMEPHOCTH
1IeCTBOBAHM S
pcepsl

Kpyrosopotsl BemecTB 1
OMoreoXMMu4ecKue IMUKJIbI 3JIEMEHTOB
(yriepoaa, azora).

3oHaJbHOCTH OHOChepbl. OCHOBHBIE
OMOMBI CyIIH.

/[emoncmpayuu:

Tabauysl u cxemwvl: «Kpyrosopor
yrJepoaa B ouocgepe», «Kpyrosopor
a30Ta B IpUpoe»

PackpbiBaTh coaepkaHut
MOHATHI: LIEJIOCTHOCTH 0
KPYTrOBOpPOT BelIECTB,
OMoreoXMMu4ecKue MUK,
30HAJIBLHOCTH Onocdepsbl,
OnucbIBaTH KPYroBOpOT
OMoreoXMMu4ecKue MUK,
yrJepoaa B 0uocdepe.
OO0BSICHATH NPUYUHY 30H
ouocepsl. IlepeuncasTt
XapaKTepu30BaTh OCHOBI
cymn 3emuiu

JIOBE4eCTBO B
ocepe 3emuin

YenoBeuecTBO B OHochepe 3emin.
AHTPONOreHHbIe U3MEHEHUS B

ouocdepe. I' 100a1bHBIC

PackpbIiBaTh coaepkaHut
MOHATHH: AHTPONOreHHb

PKOJI0TrMYeCKHI KPHU3HUC, |
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IKOJIOTHYeCKHe NMPo0JieMBl.
/[emoncmpayuu:

Tabauywl u cxemol: «IlpumMepHbIe
AHTPONOrCHHBIE BO31EHCTBUA HA
npupoay», «Baxkuenmmne uCTOUYHUKHU
3arpsi3HEHUs BO31yXa U TPYHTOBBIX
BOI», «IlouBa - BaxkHeHIIas
cocraBisas ouocepony, «DaKTopbI
perpaganuu nouB», «llapaukoBblit
dpPexT», «PaKTOPBI PATUOAKTHBHOIO
3arpsisHeHus1 Onocepnbi»; Kpacnasn
kHUra P®, uzobpaxxenns oxpaHsieMbIX
BHU/I0B PACTEHUN U )KMBOTHBIX

Mpo0JieMbl.
XapakTepu3oBaTh 0uocd
JeJI0BeKA.

I[IpuBoaAMTH IPpUMEPHI aH
u3MeHeHuii B Ouocdepe.
OueHuBaTh NMOCJIEACTBHS
BO3/1yLIIHO, BOJHOH cpe/
KJIMMAaTa, COKpalleHust
OuopasHooOpa3usi.
DopMyJIMPOBATH COOCTB(
MO3MLMIO 10 OTHOILIECHH IO
rJ100aJIbHBIM U PerMOHAJ]
HKOJIOTHYeCKMM MPOo0Jiem
APryMEeHTHPOBATh CBOIO ’
Ha3biBaTh NPUYHUHBI 1109
NMPUPOIOOXPAHHON ITHKY
3HAYeHHe Nmporpecca s
HKOJIOTHYECKOIr0 KPHU3MCE

CyLECTBOBAHUE 1 CocyumecTBOBaHNEe MPUPOABI PackpbIBaTh COAEpKaHUL

UPOAbI H yesoBeyecTBa. CoxpaHneHue MOHATHI: PALMOHAJIBbHOE

10Be4ecTBa Omopa3Hoo0pa3usi KAaK 0CHOBA NMPUPOIONOJIb30BAHHE, Y(
ycToitunBocTu 0uocdepnl. OcHoBa pa3BUTHE, KOIBOJIIOLMS.
PANMOHAJIBHOTO YIIPaBJIeHUs XapakTepu3oBaTh Paluo
NPUPOAHBIMY PecypcamMu U UX HCNO0JIb30BaHHE MPUPO/IH
ucnojb3oBanue. JlocTuxennsi 0M0JIOTM OCHOBHbIE MOJI0KEHUS KC
U OXPaHA NPHUPO/IbI. YCTOMYMBOI0 Pa3BUTHS
/[emoncmpayuu:
Tabauyvt u cxemvi: «bnocdepa u
YeJI0BEK))

1COB 110 TeMe 9

e Bpems 2

. KOJTMYECTBO 34

IO

AvpekTopa

LLOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMWCHIO

MYHULUNAJIbHOE KASEHHOE OBLLLIEOBPA30OBATEJ/IbHOE YYPEXXEHUE
"MOJIOTHAHO-3ABO/ACKASl CPEAJHSAAS1 OBLLLEOGPA3OBATEJIbHAS LLUKOJIA (MSK)
N2 2", Lmurenbckasi OkcaHa AnekcaHapoBHa, VicnonHstowmii 0643aHHOCTY
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