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®denepanbHas paboyas mporpaMmma 1o yueonomy npenmery «buonorus» (6a30Bbiit
ypoBeHb) (mpenmMerHass obOnacte «EcTecTBeHHO-HayuyHBIE TpEeIMEThHI») (Hanee
COOTBETCTBEHHO — IIporpaMma IO OHOJIOTHH, OMOJIOTHS) BKIIIOYAET MOSICHUTEIBHYIO
3aMHUCKy, COJEpX)aHUE OOy4YEeHUs, IJIAHUPYEMbIE Pe3yJlbTaThl OCBOCHHSI MPOrPAMMBI
10 OMOJIOTHH, TEMAaTUYECKOE MJIAHUPOBAHHE.

[losicHuTenpHAs 3aMKMcKa OTpa)kaeT OOLIME IENU U 3a/adyd M3Y4YeHHUs OMOJIOTHH,
XapaKTePUCTUKY TMCUXOJIOTHMYECKUX MPEANOChUIOK K €€ H3Y4YeHHIO OOydaroluMucs,
MECTO B CTPYKType Yy4yeOHOro IUlaHa, a TakXKe MOJAXOJbl K OTOOpY coAep KaHusi,
K OINPEIENICHUIO TIAHUPYEMbIX Pe3yJIbTaTOB.

Copepxanrie  OOy4deHHs] pacKpbhIBaeT COJAEp)KATENbHbIE JIMHHUH, KOTOpBIE
npeaiaraloTcs Juisi 00s3aTeNIbHOTO M3Y4YEHHUs B KaXKJIOM KJIAcCe€ HA YPOBHE CPEIHETrO
obmrero oopa3oBaHusl.

[Inanupyemble pe3ynbTaThl OCBOEHHUS MPOTpaMMbl MO OHUOJOTMHM BKIIIOYAIOT
JMYHOCTHBIE, METaIllpeAMETHBIE pPE3yJbTaThl 3a BECh IMepuoja OOydeHHs Ha YpOBHE
cpenHero obmero oOpa3oBaHUs, a TaKXe IMPEAMETHbIE JOCTHKEHHUS O00YyYaroIerocs
3a K@Kl 101 00y4YeHUs.

MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnOporpaMMmbl 1O OHOJOTHUM  TEOPETUYECKYI0  OCHOBY
JUIsL ONpeNeeHus] MoAX0/10B K (OPMHPOBAHUIO COJIEpKaHUS Yy4eOHOro mnpeaMmera
«buosorus» COCTABUJIH: KOHLENTyaJIbHbIE MOJIOKEHUS DI'oC COO
0 B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, COIepKaHuUs, Pe3yIbTaTOB 00ydeHUsI B TpeOOBaHUM
K YPOBHIO MOJIOTOBKHM BBITYCKHUKOB, TOJOXXEHHS 00 OOHIMX LENsAX U MPUHIUIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHEro 00IIero oopa3oBaHUs
B Poccuiickoit deneparuu, a TakyKe MOJOXKEHUS O crieluuke OUOJoTUH, €€ 3HAaUCHUU
B [IO3HAHUU KUBOM MPUPOJIBI K 00ECTIEYEHUH CYIIIECTBOBAHUS YETIOBEYECKOTO 00IIIECTBA.
CoriacHO Ha3BaHHBIM TIOJIOKCHHSIM OTIPEJIEIICHBl OCHOBHBIE (DYHKITUU TPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Oumosioruu ma€T MpEACTaBICHHE O IENsIX, 00 o0IIei crpareruu
0o0y4eHHs, BOCOIUTAHUS U Pa3BUTHS 00ydYarolUUMXcsl CPeACTBaMU y4eOHOro IMpeaMmera
«buonorusy, ompenenseT o0s3aTENbHOE NPEIMETHOE COJIEPKaHUE, €r0 CTPYKTYpY,
pacrmpeesieHre 1o pasaesiaM i TeMaM, peKOMEHTYEMYIO TIOCIE0BATEIIbHOCTD U3YICHHS
y4eOHOTO MaTepHaia ¢ yuéTOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, TOTUKH
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00YUYarOIIMXCS.

B mporpamme mo OHOJIOTHM TaKXe YYWUTHIBAIOTCS TPEOOBAaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM,  METAlmpeJIMETHHIM W  TPEAMETHBIM  pe3ysibTaraM  OOydYeHHUS
B (POPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-IIO3HABATEIbHOU NEATENbHOCTH/y4eOHBIX
JENUCTBUN 00YyYaIOLIMXCs IO OCBOEHUIO COIEpKaHUs OMOJIOrMYEeCKOro 00pa3oBaHusI.

B mporpamme mo Owuonorum (10—11 kmaccel, 0a30BBIM YPOBEHB) peaM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3y4ye€HUM Ouoioruu, Onaromaps ueMy B HeW
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IPOCMATPUBAETCS HATIPABIEHHOCTh HA Pa3BUTHE 3HAHWUMN, CBA3aHHBIX C (OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpHUEHTAIlMH  JUYHOCTH,
IKOJIOTUYECKOTO MBIIIICHUS, MPEACTABICHUN O 3I0POBOM 00pase *U3HU U OepeKHBIM
OTHOIIICHHEM K OKpy)KaroIield mnpupogHoi cpene. [loaTomy Hapsay ¢ u3ydyeHUEM
0011e0MOIOTUYECKIX TEOPHH, a TaKKe 3HAHWW O CTPOCHHH KUBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX TPOTEKAIONIMX B HUX IMPOIECCOB B MMPOrpaMMme
10 OMOJIOTUH Y/IeJICHO BHUMAHUE MCTIOJIb30BAHUIO MMOTYYEHHBIX 3HAHUN B IOBCETHEBHON
KU3HU JIJIS] PEIICHUS PUKIAIHBIX 3371a4, B TOM YKCIIe: MPO(UIAKTUKHI HACIEICTBEHHBIX
3a00/IeBaHU YEJIOBEKa, MEIMKO-TeHETUYECKOTO KOHCYIbTUPOBAaHHUS, OOOCHOBaHUS
HKOJIOTHYECKH 11€JIeCO00Pa3HOT0 MOBEICHUSI B OKPYXKAIOIIEH MPUPOTHON cpesie, aHaIH3a
BIIMSTHUSL XO3SMCTBEHHON [IEATEIHHOCTH UYEJOBEKa Ha COCTOSHHUE WPHPOJIHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHHMAaHUS K TPUKIATHON HANpPaBICHHOCTH
yaeOHOoro mnpeamera «buosorus» MNPOAUKTOBAHO HEOOXOAUMOCTHIO OOeCIeUeHUs
YCIIOBHM JUTISI PEIICHHWS OMHOW W3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHusi, KOTOpas TpesmnonaraeT GopMupoBaHue y 00ydaronuxcsi CrioCOOHOCTH
aJanTHPOBATHCS K M3MECHECHHSIM JIMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

[IporpamMa 1O OWONOTHU SIBISIETCS OPUEHTHUPOM JIJISi COCTaBIEHUSA PadOYMX
porpamMM, aBTOPBI KOTOPHIX MOTYT MPEAJIOKHUTh CBOW BapHaHT IMOCJIEIOBATEILHOCTH
M3YUYCHUS M CTPYKTYphl Yy4eOHOrOo MaTepuayia, CBOE BHJCHHE INyTel (hopmMupoBaHUs
y oOyuaromuxcsi 10—11 kimaccoB mpeaMEeTHBIX 3HAHUN, YMEHUN U CIOCOOOB y4eOHOM
NEATETLHOCTH, a TaKKe METOJMYCCKUX PEIICHWHA 3aad BOCIHUTAHHUS W Pa3BUTHS
cpencTBamMu yaeOHoro npeameta «buomorusi».

buonorus Ha ypoBHE cpemHero oOmiero oopa3oBaHHUsS 3aHMMAET Ba)KHOE MECTO.
On obecreunBaeT popMUpoBaHUE y 00YUAIONITUXCS TIPEICTABICHUA O HAYYHON KapTHHE
MHUpa, pacmupseT U o0000maeT 3HaHUS O KUBOM MpHUPOAE, €€ OTIMYUTEIHHBIX
MpU3HAaKaX — YPOBHEBOW OpraHM3aIliy W DBOJIONHH, CO3MAET YCIOBHUS JIS: TMTO3HAHUS
3aKOHOB JKMBOW MPHUPOJBI, GOpMHUPOBAaHUS (PYHKITMOHAIBHONW TPAMOTHOCTH, HaBBIKOB
3JI0pPOBOTO M O€30IacHOr0 00pa3a *KU3HH, SKOJOTHYECKOTO0 MBIIIICHHUS, IIEHHOCTHOTO
OTHOIIEHUS K )KUBOW TIPUPOIE U YETIOBEKY.

bonbiioe 3HaueHHe OMOJOTHA MMEET TaKXKe JJIS PEHICHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIIUX 3a/1a4 CPEAHEro o0Imero oOpa3oBaHMsI, COLMATU3ANNN OOYJAIOIINXCS.
W3yuenne Ononoruu odecreunBacT yCIOBUS I (DOPMHUPOBAHUS WHTEIUICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIBTYPHI,
CIOCOOCTBYET WHTErpalii OWOJOTHYCCKUX 3HAHWA C MPEJACTABICHUSMH W3 APYTHX
y4eOHBIX TMPEJAMETOB, B YaCTHOCTH, (U3WKH, XUMUU u Teorpaduu. HasBaHHBIC
MOJIOKEHUS O MPeTHA3HAYCHUH yueOHOTO npeamera « bruonorusp coctaBuiii OCHOBY JIJIs
oTpeNie]ICHUs TIOAXOM0B K OTOOPY W CTPYKTYpHUPOBAHHUIO €ro  COACpPIKaHUSA,
NIPEJICTABJICHHOTO B TIpOrpaMMe 110 OMOJIOTHH.

Ot6op comepkanusi ydeOHOTO mpenMera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIUN KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM
oOydJaroruecs: TODKHBI OCBOWTH 3HAHUS M YMEHHUS, 3HAUYUMBIE NI (OPMHPOBAHUS
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o01Iel KylbTYphl, ONPEAEISIONINe aJeKBaTHOE MOBEICHNE YeJIOBeKa B OKpYXKarollen
NPUPOIAHON cpele, BOCTpeOOBaHHbIE B TMOBCEAHEBHOM KU3HU M MPAKTHUYECKOU
nestenbHOocTH. Ocoboe MecTo B JTOM CUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTHI
COJlepKaHMsi, KOTOpbIE CIy>KaT OCHOBOM il  (OpMUpOBaHUSI TpEACTaBICHUMN
O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHE MHUpPA M IEHHOCTHBIX OPUEHTALMSIX
JMYHOCTH, CIOCOOCTBYIOLIUX T'YMaHU3AIMKU OUOJIOTHYECKOTO 00pa30BaHMs.

CTpyKTypupOBaHUE  COJEpXkaHUs  ydyeOHOro maTrepuaia B  Iporpamme
no OWOJIOTMM OCYLIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU
00 OTJIMYUTENBHBIX OCOOCHHOCTSIX KMUBOW MPHUPOJIBI, 0 €€ YPOBHEBOM OpraHu3aluu
U 2BOJIIOLIMHU. B COOTBETCTBUU C ATUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CJIENYIOIIUE COoJepXKaTelbHble JTUHUU: «buonoruss kak Hayka. MeTomabl
Hay4yHOro Tmo3HaHus», «Kierka kak Ouonorumyeckas cucreMa», «OpraHusM Kak
Ouonornyeckass cucrema», «CucrtemMa M MHOrooOpa3ue OpraHuyecKoro MHUpPay,
«IBONIONHUSA KUBOU MPUPOJIBD, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTHY.

Lenps nzyyenus: yuedHoro npenmMera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHHE
00yYaroMMUCs 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHOM OpraHU3alMKU KUBBIX
CHUCTEM pa3HOTO paHra M MNpuoOpeTeHWe YMEHUH UCIOJb30BaTh H3TU 3HAHUS
JUIsL TPAMOTHBIX JEHCTBUUA B OTHOIIEHHMM OOBEKTOB JKUBOW MPUPOJBI U PEIICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOJIEM.

Hoctuxenue 1eH U3y4YEeHUs y4eOHOTO npeameTa «buonorus»
Ha 0a30BOM YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEIYIOIINX 3a7au:

OCBOEHHUE O0YYAIOIIUMUCSA CHCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSIX, YUCHHUSIX,
3aKOHaX, 3aKOHOMEpPHOCTSX, THUIOTe3ax, [MpaBWiIax, CIyXalluXx  OCHOBOH
U QOPMUPOBAHUS MTPEICTABICHHUM O €CTECTBEHHO-HAYYHOM KapTUHE MUPA, O METOAAX
HAYYHOTO TO3HAHMSI, CTPOCHUH, MHOTO00Opa3uu U 0COOEHHOCTSX )KUBBIX CUCTEM PA3HOTO
YPOBHSI OpTraHHU3alliM, BBIJAIOMIMXCS OTKPBITHSIX W COBPEMEHHBIX HCCIIEJOBAHUIX
B OMOJIOTHH,

dbopMupoBaHue 'y  OOyYarOIIMXCsS  IO3HABATENbHBIX, HHTEIICKTYaJbHBIX
¥ TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce aHaan3a JaHHBIX O MYTAX Pa3BUTHUS B OMOIOTHH
HAYYHBIX B3IJISI0B, UACH U MOAXOMOB K M3YYCHHIO >KMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIumy;

CTaHOBJICHHE y 00yYarouuxcs o0Iel KyabTyphl, (YHKIIMOHATHHON IPaMOTHOCTH,
pa3BUTHE yMEHHUN OOBACHITH M OICHUBATH SBJICHHS OKPYXKAIOIIEr0 MHUpPA >KUBOU
IPUPOJIbI HA OCHOBAHWU 3HAHUH M ONBITA, TOJYYEHHBIX MPU U3yUYEHUN OMOJIOTHH;

dopMupoBaHne |y OOy4alOmIMXCsi yMEHHMM  WJUTIOCTPUPOBATH  3HAUCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATETLHOCTH 4YeJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

BOCIHUTaHHE YOEKAEHHOCTH B BO3MOXXHOCTH IIO3HAHUS UEJIOBEKOM IKHBOMU
PUPOIbI, HEOOXOIUMOCTH OE€pPEKHOTO OTHOIIEHUS K HEl, COOI0/IEHUS ATHUECKUX HOPM
MIPU IPOBEJCHUU OMOJOTUUYECKUX UCCIIEI0BaHUM;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TIOBBIIECHUS  YPOBHS
HKOJIOTHYECKOMN KYJIbTYpBI, 111 OPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



OenepanpHas padouast nporpamma | buonorus. 10—11 kmaccsl (6a30BbI ypOBEHB)

NPUMEHEHUE TNPHOOPETEHHBIX 3HAHMM M YMEHHH B TIOBCEIHEBHOM IKU3HU
JUISL OEHKHU TTOCJIEACTBUN CBOEU JIESITETbHOCTH O OTHOLICHUIO K OKPY’KAIOILIEH cpenie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE U COOJIOJICHHE Mep NPOPUIAKTUKU
3a00JICBaHUM.

B cucreme cpemnero oOumiero oOpasoBaHusi «buonorus», u3lydaemas
Ha 0230BOM YPOBHE, SIBIIACTCS 00S3aTEIHHBIM YUSOHBIM MTPEAMETOM, BXOISAIIUM B COCTaB
npeaAMeTHON 00s1acTh «EcTeCTBEeHHO-HAYYHBIE TPEAMETHD.

OO1iee 9KCIO 4acoB, PEKOMEHJOBAHHBIX ISl U3y4eHHUs Ouojorum — 68 4acos:
B 10 kiacce — 34 gaca (1 gac B Henenmo), B 11 kitacce — 34 yaca (1 yac B Heeno).
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COJEPKXAHUE OBYYEHMUA

10 KUIACC

Tema 1. BroJiorusi Kak HayKa

buonoruss xak Hayka. CBA3b OHOJOTMM C OOILECTBEHHBIMU, TEXHHUYECKUMHU
U IPyTUMH €CTECTBEHHBIMH HayKaMu, Priiocopueis, STUKOH, 3CTeTUKOM 1 mpaBoM. Posb
Ouonorn B (QOPMUPOBAHHWM COBPEMEHHOW Hay4yHOM KapTuHbl Mupa. Cucrema
OMOJIOTMUYECKUX HAYK.

MeToapl MO3HAaHUS JKUBOM NIPUPOJBI (HAOMIOAEHHE, SKCIEPUMEHT, OIMCAHHE,
U3MepeHue, Kiaccuukaiys, MoIeIMPOBaHUE, CTATUCTHYECKAst 00paboTKa TaHHBIX).

Jemoncmpayuu:
Ilopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbios, [Ix. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOJIBI TO3HAHUS KUBOW TIPUPOJIBD.

Jlabopamopnuvie u npakmuueckue padoomoi:
ITpakTnueckast pabora Ne 1. «lcnonb3oBaHue pa3InyHbIX METOJOB IPU U3YyUEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ZKuBble cMCTEMBbI U X OPraHU3AIUA

JKuBbie cuctembl (OMOCUCTEMBI) KakK MOpeAMET u3ydeHus Ouonoruu. Otinuue
UBBIX CUCTEM OT HEOPTraHUYECKOU MPUPO/IBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpas3we. YPOBHU OpraHu3aliuu OMOCHUCTEM:
MOJICKYJIAPHBIM, KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJISIUOHHO-BUI0BOM,
9KOCHCTEMHBIN (OMOTeo1eHOTUYeCKul ), OMoCchepHBIil.

JHemoncmpayuu:

Tabauyst u cxemol: «OCHOBHBIE IPU3HAKH KU3HN», «Y POBHU OPTaHU3AINH KUBOK
PUPOIBD».

Obopyoosanue: moaens moJekyisl JITHK.

Tema 3. XuMu4eCKHil COCTAB U CTPOEHNE KJIETKHU

XAMHMYECKMN COCTAaB KJIETKH. XHMHYECKHE DIIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPOIEMEHTHI. Bogia 1 MUHEpAIIbHBIE BEIIECTBA.

@DyHKIMY BOJBI U MUHEPAJIbHBIX BELIECTB B KiIeTKe. [loanepxanue 0CMOTHYECKOTO
OanaHca.

benku. CoctaB M cTpoeHHe O€NKOB. AMHUHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3amenumble W 3aMEHHMMBIE aMUHOKHCIOTHI. AMHHOKHCIIOTHBI COCTaB. YPOBHH
CTPYKTYpblI OE€IKOBOW MOJIEKYJbI (I€pBUYHAS, BTOPUYHAS, TPETUYHASA U YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue GyHKIuu OEIKOB.

®depmenTsl — Ouonoruueckue kKaraiauzaTopbsl. CTpoeHue (epmeHTa: aKTHBHBIN
LEHTp, cyOcTpaTHas cneunduuHocts. Kopepmentsl. Butamunbsl. Otanuns pepmMeHTOB
OT HEOPTaHWYECKUX KaTaJIMU3aTOPOB.
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VYrneBoabl: MOHOcaxapuIbl (IJr0OK03a, pu0o3a U J1€30KcHpu003a), aucaxapuibl
(caxapo3a, JlakTo3a) MW  MoJiMCaxapuibl  (Kpaxmaja, T[JMKOreH, IEeJUII0JI03a).
bronornueckue GyHKIUU YIIIEBOJOB.

Jlunu el Tpurnuuepuabl, hochoaunuabl, crepouasl. ['unpodunsHo-ruapoPoOHbIE
cBoiictBa. buonoruueckue ¢yHkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB U
JIMITAJIOB KaK HCTOYHUKOB DHEPIUH.

Hyxnennoseie kucnorsr: JIHK n PHK. Hykneotuabl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenue u pynkuuu JIHK. Crpoenne u ¢pynkunu PHK. Buget PHK. AT®:
CTpoeHHe U PYHKLIHUU.

[{uronorus — Hayka o kierke. Kiierounas Teopust — npuMep B3auMOJCUCTBUS UAECH
1 (aKTOB B HAYYHOM ITO3HAHUU. METO bl U3YUEHUS KIETKHU.

Knerka kxak nenoctHas >kuBas cuctema. OOIlIuMe NMpPU3HAKH KIETOK: 3aMKHYTas
HapyxHass MeMOpana, monekyabl JIHK kak renermueckuii ammapar, cucTeMa CHHTE3a
Oenxa.

Tunsl KJIETOK: dyKapuOTHYECKass M Ipokapruotuyeckass. OCOOEHHOCTH CTPOEHUs
pOKapUOTHYECKOH KieTku. KneTtounas crenka 6akrepuit. CTpoeHUE SyKapHOTUIECKOU
KJIeTKU. OCHOBHBIEC OTJIMYHS PACTUTEIBLHOM, JKUBOTHON U TPUOHOM KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJHUKC,
ux ¢ynkuuu. Ilnmazmatnyeckas memOpana, e€ cBoiictBa U (QyHkuuu. [luTomnazma
u eé opranounapl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat I'ombmxw,
IM30CcOMBI.  IlomyaBTOHOMHBIE  OpraHoOMAbl KJIETKHA: MMTOXOHIAPHUH, IUIACTUBI.
[IpoucxoxieHre MUTOXOHAPUN U TacTul. Bunbl mnactua. HememOpaHHbIe OpraHOU b
KJIETKU: pUOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPUOIH, PECHUUYKU, KIyTHKU. DyHKUIMH
OpPraHOMIO0B KJIETKU. BKitoueHus.

SAnpo — perynsaTopHbld HEeHTp KieTku. CTpoeHue siapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOpT BELIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, K.M. bap.

Juacpammer: «PacnipeneneHue XMMUYECKUX JJIEMEHTOB B HEKHBOU IPUPOIE»,
«Pacripenenenue XuMUYECKHUX 3JIEMEHTOB B JKUBOU IPUPOJIEN.

Tabnuyvr u cxemor: «llepuognueckass TaOIMIIA XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MoJeKynbl Bonbl», «buocunTe3 Oenka», «CTpoeHHE MOJEKYJbl Oelkay,
«Ctpoenue pepmentay, «Hyxnennonsie kucnotsl. JTHK», «Ctpoenue monexynst ATDy,
«CTpoeHue »yKapuOTHYECKOU KIEeTKW», «CTpoeHHEe >XKMBOTHOM KIETKu», «CTpoeHue
pacTUTENbHON KIETKW», «CTpOeHUE NPOKAPUOTHYECKOW KIIETKW», «CTpoeHue snupa
KJIETKN», « YTIEBOJABDY, «JIUTIMIb».

ObopydosaHue: CBETOBOM MHUKPOCKOIN, O0OpydOBaHHE MJisi MPOBEACHUS
HAOMIOIEHUI, HM3MEPEeHMI, OSKCIIEPUMEHTOB, MHUKpPOMIpENnaparbl  PacTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.
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Jlabopamopuvle u npakmuyeckue paoomol:

JlabopatopHas padota Ne 1. «M3yueHne kaTadIUTHUIECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl UK KaTajaasbl).

Jlaboparopnas padota Ne 2. «M3yueHue CTpOeHHS KIETOK PAaCTeHUH, KUBOTHBIX H
OaKkTepuil IO MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPEIapaTax U UX OIIHCAHUE).

Tema 4. ’KuzneneaTeJJLHOCTL KJIETKH

OOmeH BemiecTB, WM MeTa0OMM3M. ACCUMWIIUS (IUIACTUYECKUN OOMEH)
U JUCCUMUIIALMS (PHEpreTuueckuid oOMEH) — JBE CTOPOHBI €JAMHOTO Tpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEUIECTB M SHEPrMM B TOHUMaHUU
MeTaboIr3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpodHBIM U rereporpodHbiii. Poib depMeHTOB
B 0OMEHE BEIIECTB U MIPEBPALICHUH SHEPTUU B KJIETKE.

®dotocunTe3. CBeTroBas U TeMHOBas ¢asbl porocuHTe3a. Peakiuu porocunresa.
DddextuBHOCTL PoTOCcHHTE3a. 3HaUeHHE (HOTOCHUHTE3A JIJIs )KU3HU Ha 3emiie. BiausHue
yclIOBUM cpenbl HAa (OTOCHMHTE3 M CHOCOOBI TMOBBIIMIEHUS €ro MPOJYKTUBHOCTU
y KYJIbTYPHBIX PACTEHH.

XeMocrHTe3. XeMOCHHTE3UPYIoNre OaKkTepuu. 3HAYCHNE XEMOCHUHTE3a IS KU3HU
Ha 3emJie.

OHepreTuueckuii oOMeH B KJeTke. PaciuersieHne BeLIECTB, BBIJICICHUE
U aKKyMYJIMpPOBaHUE HPHEPTUM B KJIETKE. DTambl 3HEPreTudeckoro oomena. ['nukomnms.
bpoxenne u ero Buapl. KHCIOpOJHOE OKHCIEHWE, WA KJIETOYHOE JIbIXAHHE.
OxucnutensHoe pochopunupoBanue. IHHEeKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakuuu matpuunoro cuntesa. ['enernyeckas nndopmanus u JHK. Peanuzamms
TeHeTUYeCKOM uH(pOpMalMu B KIETKe. [eHeTHueckuidi KOA W €ro CBOMCTBA.
Tpanrckpunius — marpudablid cuate3 PHK. Tpancmsmus — OumocuHTe3 Oenka. DTambl
Tpancnsuuu. Kogupoanue aMuHOKUCIIOT. Posb pubocom B OmocunTtese Genka.

Heknetounsie ¢Qopmbl XM3HHM — BUPYChl. VCTOpUS OTKpBITUS BHPYCOB
(A.H. HpanoBckuit). OCOOEHHOCTM CTPOECHHS M IKM3HEHHOIO LHMKJIA BHPYCOB.
baktepuodaru. bone3nu pacTeHuii, KUBOTHBIX U YEJIOBEKAa, BHI3bIBAEMBIC BHUPYCaAMHU.
Bupyc wummynonepunmra uenoexka (BUY) — BozOymutens CIIMJla. OOpartHas
TPaHCKPUIILIKSA, peBepTaza U uHTerpasza. [IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX
3a00JIEBaHU.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuyet u cxemvl: «Twumbl mwuTaswms», «Metabomusm», «MHUTOXOHAPHUIY,
«JHepreTuyeckuii  oOMen», «Xnopomiact», «Dorocuntes», «Ctpoenue JIHK»,
«Ctpoenre u (yHKIMOHHpOBaHWE TreHa», «CuHTe3 Oenkay, «['€HeTHYeCcKuil Koy,
«Bupycoe», «baktepuodarn», «Crtpoenue u xku3HeHHbIM 1wk Bupyca CIIM/Ia,
oakTepuodaray, «Pemmmkarus JTHK.

Obopyoosanue: Mojemu-aniumkammu  «Yasoenue JHK wu  Tpanckpumniumsy,
«buocuntes 6enka», «CtpoeHue KieTku», Mojaeb cTpykrypsl JJHK.
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Tema S. PasMHoOkKeHre ¥ MUHAUBUYAJbHOE PA3BUTHE OPraHU3MOB

Knetounbiii UK, WM )KU3HEHHBIN UK KiIeTku. aTepdaza u muto3s. [Iporeccs,
npoTtekatomue B uHTepdaze. Pemnmkanus — peaknus marpuuHoro cuuteza JIHK.
CrtpoeHre XpoMOCcoOM. XpOMOCOMHBIN Ha0Op — KaproTHIl. JIUTUIOUIHBINA U TallJIOWIHBINA
XpOMOCOMHBIE Habopbl. XpomaTuibl. lluTosNOrMueckue OCHOBBI PAa3MHOXKEHHS U
VH/IMBUAIYaJIbHOTO Pa3BUTHUSL OPTAHU3MOB.

Jenenue knetku — Muto3. Crangun mutosa. [Ipoieccel, mporcxoasinye Ha pa3HbIX
CTaJIUsIX MUTO3a. bUOJIOrnUecKnii CMBICT MUATO3A.

[Iporpammupyemasi TuOENb KICTKH — arloITo3.

@dopMbI pa3MHOXEHHUSI OpPraHU3MOB: Oecrojioe W mojoBoe. Buuel Gecnosioro
Pa3MHOXKEHUA:  JIEJIEHUE HAJIBOE, IIOYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHe. VCKycCTBEHHOE KIJIOHMPOBAHUE
OpPraHu3MOB, €0 3HAYECHHE JIJIS CEJICKIUU.

[TooBOE pa3MHOKEHHE, €T0 OTINYHS OT OECIIONIOTO.

Meito3. Craguu wMeio3a. Ilpoueccel, npoucxomsime Ha CTaausx Menosa.
[ToBenenne xpomocom B Mmenose. Kpoccunrosep. bruonornueckuii CMbICI U 3HAYEHUE
Meno3a.

["amerorenes — mpouecc oOpa3oBaHUsl MOJOBBIX KJIETOK Yy MUBOTHBIX. [lon0BBIE
KeJe3bl: CEMCHHUKU U sSuYHUKA. OOpa3oBaHKWe W Pa3BUTHE IMOJIOBBIX KJIETOK — T'aMeT
(cmepmaTo3ou, SHUIIEKIETKa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMIEKJIETOK U criepMaTo3ouioB. OmnogotBopenue. [lapreHorenes.

NunuBuayanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHOHAIBHOE ~ Pa3BUTHE
(amOpuorenes). JTambl AMOPUOHATBLHOTO PA3BUTHS y TIO3BOHOYHBIX >KHUBOTHBIX:
apobieHue, racTpyJisILus, OpraHOreHE3. [locTomMOproHaNbHOE ~ pa3BUTHE.

Tunel MOCTAIMOPUOHATIBLHOTO PAa3BUTHUA: MpsMOE, HempsMoe (JIMYUHOYHOE). BnusiHue
cpenbl Ha pa3BUTUE OPraHu3MoOB, (HAKTOPbI, CHOCOOHBIE BBI3bIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pa3Butue pacreHnid. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH,
CTaJ1H pPa3BUTHSL.

JHemoncmpayuu:

Tabnuyer u  cxemovl: «DOpPMBI  pa3MHOXKEHUS  OPTraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHHUE Y IIBETKOBBIX PACTECHUI», «BereratuBHOE pasMHOKEHUE PACTCHUIN,
«/lenenue kieTku 6akTepuiny, « CTpoeHHUE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Kierounsii ki, «Pemmmkanua JHK», «Muto3zy», «Menos», «lIpsmoe n Henpsimoe
pazButue», «l'amMeToreHe3 y MIIEKONUTAIOMIMX M YeloBeKa», «OCHOBHBIE CTaAuU
OHTOTECHE3A.

ObopyoosaHue: MUKPOCKOII, MHUKpOTpenapaThl «CrniepmMaTo30uapl
MJIEKOIIUTAIOWIETO», «SiueKieTka MileKonuTarmero», «KapuokuHe3 B KieTKax
KOpEIIKa JIyKa», MarHuTHas MoOJAeNb-aluinkanus «Jlenenue knerkm», moxaens [JHK,
MOIe]Tb MeTaazHOl XPOMOCOMBI.
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Jlabopamopnvie u npakmuueckue pabomol:

Jlabopatopnas pabora Ne 3. «HaGnrogeHue MuTo3a B KIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopatopHasi pabota Ne 4. «3ydyeHue CTpoeHHs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HaciieacTBEHHOCTb M H3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHeTuku. VcTtopus pa3BUTHS TEHETUKH. Poib IUATOIOTHH
¥ SMOpPHOJIOTUN B CTAHOBJICHUM T€HETUKU. BKIam pocCHCKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE TEHETUKH. MeEToabl TeHEeTUKH (THOPUAOJOTUYECKUM, ITUTOTEHETUICCKUN,
MOJIEKYJIIpHO-TeHeTnYecKuii). OCHOBHBIE T€HETHYEeCKMe TOHATHS. [eHeTmyeckas
CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJICJAOBAaHMS MPU3HAKOB, YyCTaHOBJIEHHbIE [. Menaenem.
MoHorubpuaHoe CKpelrBaHue. 3aKOH €IMHO-00pa3us THOPUIOB MEPBOTO MOKOJIEHUS.
[IpaBuno noMuHUpOBaHUs. 3aKOH PACIICIUICHUSI IPU3HAKOB. [ MIOTE3a YNCTOTHI TaMeET.
[TonHOE ¥ HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpemrBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBAaHMS MPU3HAKOB.
[{uroreneTnueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.  AHAIU3HPYIOIIEEe
ckpeniuBanue. lcnonb30BaHWE AHATM3UPYIOLIETO CKPEIIMBAHUA Ui OIPEICICHUS
TE€HOTHIIA OCOOHU.

CuerieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyleHne cuerieHus reHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOpHUS HACJIEACTBEHHOCTHU. | €HETUUECKHUE KapThl.

I'enetnka mnoma. XpOMOCOMHOE OIpEeNICHUE moyia. AYTOCOMBI U TIOJOBBIE
XpPOMOCOMBI. ['0OMOraMeTHbIE U reTeporaMeTHbIE OpraHu3Mbl. HacieioBanue mpusHakos,
CLEIUIEHHBIX C MTOJIOM.

N3MeHnunBOCTh. BHbl N3MEHUMBOCTH: HEHACJIEACTBEHHAS U HACIEACTBEHHAS. Posb
cCpenbl B HEHACJIEICTBEHHOW WM3MEHUYMBOCTH. XapaKTEePUCTHKAa MOIUMDUKAITMOHHON
U3MEHYMBOCTH. BapuanmoHHBIM psAA W BapualMoHHas KpuBasd. Hopma peaknuun
npu3Haka. KoJnuyecTBEeHHbIE U KaY€CTBEHHBIE MPU3HAKKA U UX HOpMa peakiuu. CBoMCTBa
MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBennas, wiM TEHOTUNMYECKas, W3MEHYMBOCTb. KomOuHaTtuBHAs
U3MEHYHUBOCTh. Melo03 U MOJI0BOU MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MyTtannuonHas u3MeH4YuBOCTh. Krnaccudukamuss MyTauuii: T€HHbBIE, XPOMOCOMHEIE,
reHoMHble. YacTtora W npuyuUHBL MyTaluid. MyTareHHsle  (aKTOpbl. 3aKOH
FOMOJIOTMYECKUX PSIAOB B HaClHeACTBEHHOU n3MeHunBocty H.M. Basuiosa.

BresnepHas HaciieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEIOBEKA!
TEeHEAIOTUYECKUM, OJIM3HEIOBBIN, [IUTOTCHETUYECKUM, OMOXUMUYECKUH, MOJICKYJISIPHO-
TEHETUYECKUH. CoBpemMmeHHOE ONpeAEICHNE TE€HOTHIIA! MTOJTHOT€HOMHOE
CEKBECHUPOBAHWE, TE€HOTUIIMPOBaHHE, B TOM uucie ¢ nomowsto [I[P-ananu3a.
HacnencTBenHanlie 3a00IeBaHNS YEJIOBEKA: TeHHBIE 00JIC3HH, O0JIC3HH C HACIEICTBCHHOM
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MPEAPACIOIOKEHHOCTbIO, XpPOMOCOMHBIE OoJie3Hn. CoMaTHYECKHEe M TEHEPATHBHBIC
myTtaruu. CTBOJIOBBIE KJETKH. [IpuHIMIIBI 340pOBOr0 0Opas3a >KU3HU, JHUATHOCTUKH,
npodUIaKTUKA M JICYCHUS TEeHETHYeCKUX Ooje3Hell. MeauKo-reHeTHIecKoe
KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKON T€HETUKHU B MPEAOTBPAILICHUN U JICYECHUU
FeHEeTUYECKHUX 3a00IeBaHHI YeIOBEKa.

Jemoncmpayuu:

Ilopmpemwir: 1. Mennens, T. Mopran, I'. ne ®puz, C.C. UeTBepuKOB,
H.B. Tumodees-Pecosckuii, H.J1. BaBunos.

Tabnuybr u cxemvi: «MOHOTHOPUIHOE CKPEUIMBAHUE M €0 ITUTOr€HETUYECKas
OCHOBa», «3aKOH pacCLICIJICHUS M €ro UUTOrE€HETUYEeCKass OCHOBA», «3aKOH YHCTOTHI
ramet», «Jlurubpuanoe ckpemnBanue», «lluTomornyeckne OCHOBBI JTUTHOPUIHOTO
CKpelmmBaHus», «Menosy», «B3aumMomeUCTBUE aJUIEIbHBIX TE€HOB», «l €HeTHYecKue
KapThl PAacTEHUW, MXUBOTHBIX M YeEJIOBEKa», «['eHeTnka mnona», «3aKOHOMEPHOCTH
HaCIIEJIOBaHUsI, CIIETUICHHOTO C MOoJIoM», «KaproTumsl 4yenoBeka U KUBOTHBIX», «BHIIbI
U3MEHUYMBOCTH», «MoaudukanuonHas UW3MEHUUBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTDY.

Obopyoosanue:  MOJENH-aNIUIAKANK  «MOHOTHOPUIHOE  CKpEIIMBAHHEY,
«Henonnoe  gomunupoBanue»,  «luruOpuaHoe  ckpemmBaHue», «llepekpéct
XpPOMOCOMY», MUKPOCKOII W MHUKporpenapaT «Jlpo3oduna» (Hopma, MyTainuu (Gpopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moCcCeBHOM.

Jlabopamopusle u npakmuueckue padbomul:

JlaGoparopnas pabora Ne 5. «UM3ydeHuwe pe3ynbTaTOB MOHOTHUOPHIHOTO U
JUTUOPUTHOTO CKPEUIUBAHUS Y APO30(UIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnast pabota Ne 6. «M3yuenue moauduKanmoOHHONW H3MEHUYHUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlaboparopHass pabora Ne 7. «AHanu3 MyTauuid y Apo30QHIbI Ha TOTOBBIX
MUKpOTIpenaparax».

[Ipaktrueckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH

Cenekuys Kak HayKa U MpoLecc. 3apoKIECHUE CEIEKINNA U JOMECTUKALNS. Y YeHUE
H.W. BaBunoBa o meHTpax MPOUCXOXKIACHUS W MHOTOOOpa3us KyJbTYPHBIX PACTECHUH.
[{eHTpBI IPOUCXOXKICHHS TOMAITHUX KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUUU. MaccoBblii M HMHAWBHUIYATbHBIM OTOOPHI
B CEJEKIMU PACTEHHM U KUBOTHbIX. OLEHKa »>KcTepbepa. bBIM3KOpOACTBEHHOE
cKpeuuBanue — HHOpuauHT. Yncras nunus. CkpellBaHue YUCThIX JuHuM. ['eTeposuc,
win rubpuaHas cwia. HepoacTBeHHoe ckpeuuBaHue — ayTOpuauHr. OtaanéHHas
rubpuauzanus u e€ ycrnexu. MICKyCCTBEHHBI MyTareHe3 M MOJIy4eHHUE MOJMILIOUIOB.
JIoCTHKEHHUSI CENIEKIINN PACTEHUM, ’KUBOTHBIX 1 MUKPOOPIaHU3MOB.

BHOTEXHOJIOTHSI KaK OTpaciib MPOU3BOACTBA. [ eHHAsI HHXKEHepHs. DTarbl CO30aHUs
pexomounantHo JIHK w TpaHcreHHblx opranusmoB. KiietouHas uHKeHepus.
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Knerounsle KyabTypbl. MUKpOKJIOHANIbHOE pa3MHOkeHUE pactenuil. KioHupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OJKOJOTHYECKHE
u aTrdeckue npoodsuemsl. MO — reHeTHuecKr MOIM(PUIIMPOBAHHBIE OPTaHU3MBbI.

JHemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, N1.B. Muuypum, I'.J1. Kapnieuenko, M.®. I1BaHoOB.

Tabauywl u cxemwl: kapTa «LIeHTpBI IPOUCXOKIACHUS K1 MHOTOOOpa3Hsl KYJbTYPHBIX
pacreHuii», «llopoasl HOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX PpPaCTCHHID,
«Otnanénnas rudbpuauzanusy, «Padoter akagemuka M.®@. MBanoBay, «[lomuronausy,
«O0BeKThl  OuoTexHoNOruM»,  «KietouHele  KynbTypbl W KJIOHHUPOBAHHUEY,
«KoHCTpyHnpOoBaHUE U IMTEPEHOC TEHOB, XPOMOCOM.

ObopyoosaHrue: MyJSHKH TIIOJIOB M KOPHETUIOJAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

Jlabopamopuvie u npakmuueckue pabomul:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEJIEKIUHA PACTEHUI U AKUBOTHBIX
(Ha CeNEKIIMOHHYIO CTaHIWIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIA Y4YacTOK,
B TETUIMYHOE XO35IICTBO, JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LICHTPA)».

11 KUIACC

Tema 1. DBosrroLIHOHHAs OMOJIOTHA

IIpeanocbuUIKM BOSHUKHOBEHMS YBOJIFOLIMOHHON TEOPUU. DBOJIIOLMOHHAS TEOPHUS U
e€ MecTo B Onosiornu. BinsiHue 3BOTIOLIMOHHOM TEOPUH HA pa3BUTHE OMOJIOTUU U IPYTUX
HayK.

CeuzerenbcTBa  dBomouuu.  [lasleoHTONIOTMYECKHE:  TTOCIENOBATEIBHOCTD
NOSIBJICHUS BUJOB B IAJICOHTOJOTMYECKOW JIETOMMCH, NEPEXOJHBbIE  (OPMBI.
buoreorpadudeckue: cxoacTBo u pazanune GayH u GIop MaTepruKoOB U OCTPOBOB.

OMOpHONOTHYECKHE: CXOACTBA U pa3iuuus OSMOPHOHOB pa3HbIX BHUJIOB
NIO3BOHOYHBIX.  CpaBHMTEIIBHO-aHATOMMYECKHE:  T'OMOJIOTMYHBIE,  AHAJIOTUYHBIC,
pYIUMEHTapHblE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH W OCHOBHBIX META0OJIMYECKMX IyTed Yy BCEX
OpraHu3MOB.

OpomonnoHHasa Teopus Y. JlapBuHa. [Ipeanocsiiku BOSHUKHOBEHUS JAPBUHHU3MA.
JIBroKylMe CHJIbl 3BOJIIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHHUE
Opu  OTPAaHUMYEHHOCTH  PECypCcoB,  HeompeaenéHHass  M3MEHYMBOCTh, OopbOa
3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) n €€ OCHOBHBIE TOJIOKEHHUS.

Muxkpossomonus. [lonynsanusa kak equHUIA BUAA U DBOJIIOLH.

JBrxymue cuibl (paxToOpbl) SBOTIONNN BUOB B TPUPOe. MyTaIrlmoHHBINA TPOIIECC
¥ KOMOVMHATUBHAs U3MEHYUBOCTD. [lonmynsinronHbie BOHbI U Apeid renos. M3onsauus u
MUTpaLysl.

EctecTBeHHbI 0TOOP — HampaBisomuil paxTop 3Boonnu. OopMbl €CTECTBEHHOTO
otbopa.
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[TprcrocoOMeHHOCTh  OPTaHU3MOB  KaK — pe3ynbTaT  dBoOJIOIUH.  [Ipumepsr
IPUCIIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANO-aAaNTaLUH.

Buna u Bunoo0paszoanue. Kputepuu Buga. OcHOBHBIE (OpMBI BUA0OOOPA30BAHUS:
reorpaduueckoe, 3KOJI0rHIecKoe.

MakposBomtorusi.  Dopmbl  sBomIONMM:  (UIETHYECKAs,  JUBEPreHTHAs,
KOHBEpTeHTHasl, mapayenbHas. HeoOpaTuMocTh 3BOIONUH.

[IpoucxoxkneHne OT HECHENMATU3UPOBAHHBIX TpeAkoB. lIporpeccupyroras
creranu3anus. AJanTuBHAS paaHaIys.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XX.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkenb, @. Mromiep, A.H. Cesepros.

Tabauysr u cxemvl: «Pa3BuTHE OpraHNMYECKOro Mupa Ha 3emie», «3apoJIbIIn
IIO3BOHOYHBIX XUBOTHBIX», «Apxeontepukcy, «PopMbl 00pbOBI 3a CYIIECTBOBAHUEY,
«EcTtecTBeHHBIN 0TOOP», «MHOroo0paszue copToB pacteHuin», «MHOroodpasue mopos
KUBOTHBIX», «llomymsauum», «MyTamoHHAasT HW3MEHUMBOCTHY, «APOMOPPO3bI»,
«Mnunoananramumny, «OO0mas aereHepaiusy, «/pmwxymume cuibl 3Bomonuny, «Kapra-
cxema Mapupyta myremectBus Y. Jlapsunay, «bopsba 3a cyliecTBOBaHHEY,
«[IpucnocobieHHOCTh OpPraHU3MOBY, «["eorpaduueckoe BU1000pa30BaHUEY,
«IKOJIOTHYECKOE BUI000OPA30BAHUE.

ObopydosaHue. KOJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HAOOp
IJIOJI0OB M ceMsiH, KoJuiekuusi «IIpuMephl 3alIMTHBIX MPUCITIOCOOIEHUN Y KUBOTHBIX),
mMonenb «OCHOBHbIE HampaBleHUS JBOMIOLUM», O00BEMHas Mozaenb «CTpoeHue
rOJIOBHOT'O MO3ra IO3BOHOYHBIX).

buoreorpaduueckast kapra Mupa, KOJUeKIus «PopMbl COXPAHHOCTH UCKOMAEMBbIX
JKUBOTHBIX W PACTEHMI», Mojenp ammuiukanus «llepekpéct Xxpomocom», BIaKHbBIE
npenaparsl  «Pa3Butue Hacekomoro», «Pa3BUTHE JIATYIIKW», MHUKpONpEnapar
«Ipozoduna» (HopMa, MmyTariu GOpMbI KPbUIHEB U OKPACKU TeNa).

Jlabopamopnvie u npakmuyueckue paoomul:

JlaGopatopnas pabdota Ne 1. «CpaBHeHHE BHUJIOB 1O MOP(HOIOTUUECKOMY
KPUTEPUION.

JlaGopatopHas pabora Ne 2. «OnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KM3HHA HA 3emJie

JloHayuHbIE TMPENCTaBICHUS O 3apOXKIACHHM JKU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHUS XU3HHU Ha 3emiie: a0MOTEeHe3 U MaHCIepMUs. XUMUUYECKasi BOJIIOIIHS.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPXKIACHNE XHMHUYECKON »HBodonMHM. HadvampHble d3Tambl  OHOJIOTHYECKOM
spomonuu. l'unoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKIETKU. IlepBbie KiaeTkn U ux HBoMonus. PopmMupOBaHUE
OCHOBHBIX I'PYIIII )KUBBIX OPTaHU3MOB.
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Pa3zgutne xu3Hm Ha 3emsie 1o spaMm u nepuoaam. Karapxein. Apxenckas
U npotepo3oiickas 3pbl. [laneo3oiickas spa u e€ nepuoabl: KeMOPUNCKUIA, OPOBUKCKUH,
CHJIYPUMCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30¥ickas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKHM, MEITOBOM.

Kaiino3olickas 3pa u €€ nepuopl: MalieoreHOBbIN, HEOT€HOBbINM, AHTPOIIOTEHOBBIH.

XapakTepuCcTHKa KiIUMara W TIeOJIOTUYECKUX IpoueccoB. (OCHOBHBIE 3Tallbl
HBOJIIOLIMH PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMop(03bl Y paCTEHUH U )KUBOTHBIX.
[TosiBneHue, pacuBET U BBIMUPAHKE TPYIIT AKUBBIX OPTaHU3MOB.

CucrtemMa OpraHM4ecKOro MHpa Kak OTpaxkeHue OHBOIoUUU. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

OBoyironMsA 4eJoBeKa. AHTpPOIOJOTHUS Kak Hayka. Pa3Buthe mnpencTraBieHU
0 MPOUCXO0KICHUU YeIOoBeKAa. MeTo bl u3ydeHus aHTpororeHe3a. CxoAcTBa U pa3inyus
YEJIOBEKA U )KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHNE YETOBEKA.

JBrxymue cuibl (pakTopsl) aHTpornorenesa. HacnencrBeHHass MU3BMEHUUBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 KU3HU, W3TOTOBJICHHE OPYIUN TpyHa,
MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaguM W BETBU DJBOJIIOLUM YEJIOBEKA: ABCTPAJIONUTEKH, UYenoBek
yMenbii, YenoBek mpsamMoxoasini, YeloBeK HeaHAEpPTaIbCKUU, YEI0BEK pa3yMHBIM.
Haxonku mckomaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAaHMS, 00JIACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIusl.

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pAChl: €BporeouaHas (eBpasuiickas),
HErpo-aBCTpAJIOUAHAs (PKBATOpUANIbHAS), MOHTOJOUHAs (Aa3MAaTCKO-aMEpPUKAHCKas).
YepTbl NpUCHOCOOJEHHOCTH MPEACTAaBUTENIEH YEIOBEYECKUX pac K YCIOBUSIM
cyuiecTBoBanus. EMMHCTBO uenoBeueckux pac. Kpuruka pacusma.

Jemoncmpayuu:

Ilopmpempui: ®@. Penu, JI. [Tactep, A.N. Onapun, C. Mumnep, I'. FOpu, Y. /JapBuH.

Tabauyvr u cxemwr: «Bo3HukHOBeHHe CojHeYHOM cucTeMbl», «Pa3Butne
opraHuyeckoro  mupa»,  «PactutenpHas ~— KIeTka»,  «KuUBOTHas  KJIETKay,
«IIpokapuotnueckas kinerka», «COBpeMEHHasi CHUCTEMa OpPraHUYECKOTO MHpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUSI YEJIOBEKA U YeITOBEKOOOPa3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO YEIIOBEKAY,
«/peBHeiimne mrogu», «lpeBHue mrogm», «llepBble  COBpEMEHHBIE  JHOIW»,
«HenoBeuecKkue pacb».

Obopyoosanue: mynsxn «lIpoucxoxienue yenoBekay (OOCThI aBCTPAJIONUTEKA,
MUTEKAHTPONa, HeaHepTallblla, KPOMaHbOHIIA), CJICTKU WA U300pa’KeHUsS KaMEHHBIX
Opyauii  TEpBOOBITHOTO  4YeloBeKa  (KaMHHU-YOIIEphl,  pyoOmia,  ckpebia),
rEOXPOHOJIOTHYECKass Talnuia, KoJuiekius «®PopMbl COXPAaHHOCTH HCKOMAeMbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopuvie u npakmuyueckue padomul:
[Ipaktuueckas pabora Ne 1. «M3yueHue uCKOMaeMbIX OCTAaTKOB pacTEHUU
Y )KUBOTHBIX B KOJUICKITUSIX).
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DKcKypeus «IBOJIOLHS OPraHUYECKOTo MUpa Ha 3eMiie» (B €CTeCTBEHHO-HAYYHBIH
WIM KpaeBEAUYECKUI My3€eil).

Tema 3. Opranu3mbl ¥ OKPY:KaKOIIAA Cpeaa

OKoJorusl KaK Hayka. 3aJadd M pas3fesibl 3KOJOTuU. MeToapl 3KOJOTHYECKUX
UCCIIEOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, I[OYBEHHAs,
BHYTPHOPTraHU3MEHHaL.

Okojoruueckue  Qaktopel. Kmaccudukamuss — skomorudeckux — (PakTOpOB:
abuoTHUYecKkre, OMOTUYECKUE M aHTpOIOoreHHbIe. JleficTBUE AKOJIOTMYECKUX (DAKTOPOB
Ha OpPTraHU3MBbl.

AbGunotnyeckue (QaxkTophl: CBET, TeMIepaTypa, BIaXHOCTb. doTonepuoausm.
[IpucnocoOneHus: OpraHu3MoB K JAeHCTBHIO abHOTHYEeCKUX (pakTopoB. buonmornueckue
PUTMBI.

buotnueckue ¢akropbl. Bumasl OHOTHUECKMX B3aUMOJICHCTBUMN: KOHKYPEHIIMS,
XUIMHAYECTBO, CUMOMO3 W ero ¢opmel. [lapazutusMm, Koomepamus, MYyTyalu3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HaxJICOHMYECTBO). AMEHCaIN3M, HEUTpaIu3M.
3HaueHre OMOTMYECKUX B3aUMOJCMCTBUM  JUIsl  CYIIECTBOBAHMS  OpPraHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU MONy i, OCHOBHBIE TTOKA3aTeNN MOMYJISIUU:
YHUCIEHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTB, IPUPOCT, MUrpaLusd. JIMHaMHuKa
YHUCJIEHHOCTH HOMYJIALNUU U €€ PeryIsiusl.

JHemoncmpayuu:

Topmpemui: A. I'ymbonbar, K.®. Pynbe, O. ['ekkens.

Tabauyvr u cxemwvr: xapta «llpupomnsie 30HB 3emmn», «Cpembl oOUTaHUS
opranu3zMoB», «®doronepuoguzm», «llonmymamum», «3aKOHOMEPHOCTH  poOCTa
YUCJICHHOCTHU MOMYJIsuu UHPy30puu-TyPenbrny, «[lumeBrbie enm.

Jlabopamopuwie u npakmuueckue pabomul:

Jlabopatopnas pabora Ne 3. «Mopdonoruyeckue OCOOCHHOCTH pacTeHUM
13 pa3HbIX MECT OOUTAHUSY.

Jlabopatopuasi pabdora No 4. «BrnusHue cBeta Ha POCT W pPa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas pabora Ne 2. «Iloacd€T MIOTHOCTH MOMYJSINN Pa3HBIX BUIIOB
paCTEHHUINY.

Tema 4. Coo0miecTBa ¥ 3K0JI0rHYECKHE CUCTEMbI
CooOmectBo  opranu3smMoB — OuoneHo3. CTpykTypsl OuOLEHO3a: BUIOBa,
MpOCTpaHCTBEHHAsA, Tpoduueckas (mumienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.
Dxosioruyeckue cuctemsl (3kocructemsl). [loHsTHE 00 3KOCKUCTEME U OMOTEOIICHO3E.
@OyHKIIMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: TTPOIYIIEHThI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BelecTB u MOTOK SHEPTHUH B dKocucTeMe. Tpoduueckue (MUIEeBbIC) YPOBHU
skocucteMsl. [Tumesie 1ienu u cetu. OCHOBHBIE MOKA3aTeNIM SKOCUCTEMBI: OroMacca,
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OPOAYKUHUSA. OKOJOTUYECKUE MHPAMUJIbI: MPOAYKIIMHU, YHUCIECHHOCTH, OMOMAaCCHI.
CBoCTBa 9KOCUCTEM: YCTOMYHUBOCTh, CAMOPETYJIsiLUs, pa3BuTHe. CyKiieccus.

[IpuposiHbIE KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBONHOIO
VI MIAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTE€HHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBL. YpOo3KOCHCTEMBI.
buonornyeckoe u X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpazue kak (Qaktop ycroiumBoctH sKocucteM. (CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B.W. Bepnanckoro o ouocdepe. ['panuiibl, cocTaB U CTpyKTypa Ouocdepsl.
Kusoe BemectBO u ero ¢yHkiuu. OcobeHHOCTH Onochepbl Kak TIIOOATBHOU
AKOCHUCTEMBI. JIuHaMuYecKkoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoTs! BeliecTB 1 OMOr€OXUMHUIECKHE IIKIIBI AJIEMEHTOB (YTIIepo/a, a30Ta).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBO B Omocdepe 3emin. AHTpPONOTEHHBIE W3MEHEHHUsT B Omocdepe.
['moGanbpHbIE SKOTOTHYECKHUE POOIIEMBI.

Cocy1iectBoBaHuE NMPUPOJIbI U yenoBedecTBa. CoxpaHeHue OnopazHooOpasus Kak
OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBA PAIMOHAIBLHOTO YIPaBICHUS MPUPOIHBIMU
pecypcamMu U UX UCTONIb30BaHKE. JlOCTIKEHN OMOJIOTUU M OXpaHa MPUPO/IBL.

Jemoncmpayuu:

llopmpemuwi: A.JIx. Tencnu, B.H. Cykaués, B.1. Bepnaackwuii.

Tabnuyvr u cxemwi: «llumeBble nenw», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnble cooOmectBa», «llenu nuTaHuA», «OKOJOrMYECKass NUPAMUIAY,
«buocthepa m uenoBek», «IKocucTeMa HIMPOKOIUCTBEHHOTO Jecay, «IJKOocucTema
XBOMHOTO Jjeca», «buonenos Bogoéma», «ArpouneHos», «lIpuMepHbpie aHTPOIIOICHHBIE
BO3JCUCTBHS HA IMpUpPOAY», «BaxHellne WCTOYHUKM 3arpsi3HEHUS BO3JdyXa H
IPYHTOBBIX BOm», «llouBa — BaxHe#mas cocraBisowmas Ouocdepb, «DaKTOpbI
nerpaaanuu nousy, «llapHukoBsiil 3pPexT», «PakTophl paTuOaKTUBHOTO 3arpsi3HEHUS
ouocdeps», «Obmas cTpykrypa 6uocdepsn», «Pacnpocrpanenue xxu3Hu B 6uochepe»,
«O30HOBBIN 3kpaH O6uochepsr», «KpyroBopor yriepona B 6mochepey, «Kpyrosopor
a30Ta B IIPUPOICH.

O6opynoBanue: Mofelb-anIuMKaus «TUnudHble OWOLIEHO3B», TepOapuii
«PactutenbHpie coOOIIECTBa», Koyueknuu «buonenosy, «Bpeautenn BakKHEUITUX
CEJIbCKOXO3SUCTBEHHBIX KYJBTYp», TepOapuud W KOJJIEKIUW PACTEHUH M >KUBOTHBIX,
IIPUHALJICKAIIME K Pa3HbIM JKOJIOTMYECKMM IpyIIlaM OJHOro Buzaa, KpacHas xHura
Poccuiickoit ®denepanuu, n300pa>keHUsI OXpaHIEMbIX BUJIOB PACTCHUH U dKUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
ITO BUOJIOT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycraHaBauBarOTCA TpeOOBAaHUS K pe3yJibTaTaM OCBOCHUS
oOydJaromuMucs MporpaMM  CcpeaHero  oomiero  oOpa3oBaHUSA:  JIMYHOCTHBIM,
MeETaIrpeAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JIMYHOCTHBIX pe€3yJIbTaTOB OCBOCHUs Ipeamera «buosorus»
BBIICJICHBI  CJICAYIONIME COCTABISIONIME: OCO3HAHWE OOYYaIOIMUMHUCS POCCUHCKON
FPaXJaHCKOM HMIAEHTHUYHOCTH — TOTOBHOCTM K CaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOTPEJICTICHUIO, HATMYME MOTHUBALIMU K 00YYEHUIO0 OMOJIOTHH, LIeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUW JIMUYHOCTH HA OCHOBE KIFOUYEBBIX IIEHHOCTEH W
UCTOPUYECKUX  TPAAUIUMH  pa3BUTHs  OMOJIOTMYECKOrO  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, TPUCYIIUMHU CHUCTEME OHOJIOTHYECKOTO 00pa3oBaHmMs,
HaJIM4YME SKOJOTUYECKOrO IMPABOCO3HAHHUSA, CIIOCOOHOCTU CTaBUTh LI€JIM U CTPOUTH
KU3HCHHBIE TIJIAHBL.

JInyHOCTHBIE pe3ynbpTarTbl OCBOECHUA Ipenmera «buonorus» nmocrurarorcs
B E€IMHCTBE Y4YeOHOM M  BOCIHUTATENBHON  JEATEIBHOCTH B COOTBETCTBUU
C TPAJULMOHHBIMU POCCUMCKHMH COLUOKYJIbTYPHBIMUA, UCTOPUYECKUMU U ITYyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHUHATHBIMH B OOIIECTBE NpaBWIAMH W HOPMaMu
MOBEICHUS W CHOCOOCTBYIOT TIpOIlecCaM CaMOIMO3HAHHS, CaMOBOCIHMTAaHUSA U
CaMOpAa3BUTHUs, Pa3BUTHUs BHYTPEHHEW NO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKCHUS
K 3aKOHY W NPaBOIOPAJNKY, YEIIOBEKY TpPYyJa M CTapUIEMy ITOKOJICHUIO, B3aHMMHOIO
YBOKEHHS, OEPEKHOr0 OTHOUIEHUS K KyJIbTYPHOMY HACICIUI0 U TPAJAUIUSAM
MHOTOHAIIMOHAJIbHOrO Hapoaa Poccuiickor Penepanuu, OpUpoAEe U OKPYKAKOLIEH
cpexe.

JInyHOCTHBIE pe3ysibTaThl OCBOEHUsI yuyeOHOro mpeamera «buosorus» mgOJKHBI
OTpakaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOyYaromuxcsi  PyKOBOJICTBOBATHCS
cOpPMUpPOBAHHOM BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAI/, TO3UTUBHBIX BHYTPEHHUX YO ICHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACHIMPEHHUE >KU3HEHHOTO OIbITa M OIBITA
JNESITEIbHOCTH B TMPOILIECCE pEATM3alMd OCHOBHBIX HAIPABICHUN BOCIMUTATEIBHOMN
JEATEIBHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpa:kaaHcKOro BOCHUTAHUSA:

C(OPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMH OOYYaIOIIErocs Kak aKTHBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUICKOI0 OOLIECTBA;

OCO3HAaHHE CBOUX KOHCTUTYLIMOHHBIX MpaB M 00s3aHHOCTEH, yBaXCHUE 3aKOHA
Y TIPABOIIOPAIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW MEATEIHHOCTH TPHU CO3/IaHUU YIEOHBIX
MPOEKTOB, PEIICHUHN YYEOHBIX M MMO3HABATENIbHBIX 3a/a4, BHIOJHEHUHA OMOJIOTUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENSATh COOCTBEHHYIO TMO3UIMIO MO OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM JKU3HU U OOBSICHATH €E;

YMEHUE YUYUTHIBATb B CBOUX JCUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIOACH C pPa3HBIMU YOEKIEHUSMHU, KYJIbTYPHBIMU LEHHOCTSIMU U
COI[MAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILECCE COBMECTHOI'O BBIMOJHEHHUS YYEOHBIX,
MO3HABATEIbHBIX U UCCIEI0BATEIbCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHHUSI K MHEHUIO
OTITIOHEHTOB TMPU 00CYKJICHUH CIIOPHBIX BOMPOCOB OMOJIOTUUECKOTO COACPIKAHNUS;

TOTOBHOCTH K TYMaHUTapHON ¥ BOJOHTEPCKON ACSITENLHOCTH;

2) NATPHOTHUYECKOI0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKOW Tpa¥AaHCKONM MJIEHTUYHOCTH, NATPHOTHU3MA,
YBaXEHHUSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoamHoil, ropaoctu
3a CBOM Kpail, CBOWO PoauHy, CBOM $3bIK W KYyJbTYpPYy, MPOIUIOE W HACTOAILIECE
MHOI'OHAIlMOHaJIbHOIO Hapoaa Poccun;

LIEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEAUI0O W MNaMATHUKAM MPHUPOIBI,
JNOCTUXEHUSIM Poccuu B HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBIICHUE W PA3BUTHE
OMoJIOTUH, TTOHMMAHUS 3HAYCHHUS OWOJIOTMU B MO3HAHWM 3aKOHOB MPHUPOJBI, B JKU3HU
YeJI0BEeKa M COBPEMEHHOI'0 00IIECTBa;

uaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CiykeHHio U 3amure OteuyecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAaHUE JTYXOBHBIX LEHHOCTEU POCCHICKOTO HApOJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO MTOBEICHNUS;
CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAITHLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;
OCO3HAaHHWE JMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOIO  OYyIylIEro;
OTBETCTBEHHOE OTHOUIEHHE K CBOMM POAUTENSM, CO3/IaHHI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHS LEHHOCTEW CEMEWHOW YKU3HH B COOTBETCTBUU C TPAIULIUSIMU
HapoaoB Poccuu;

4) 3cTeTHYEeCKOro0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOUYas DJCTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYya, OOIIECTBEHHBIX OTHOIICHUI;

IMMOHUMAHUE SMOIMOHAIBLHOTO BO3JCUCTBUS >KUBOM NPUPOALI U €€ LUEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE TTPOSBIIATH
Ka4eCTBa TBOPUYECKOW JTUYHOCTH;
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S) ¢pusuyeckoro BocnUTaHMsA, (POpPMHUPOBAHHA  KYJBTYPbI  3I0pPOBbA U
IMOLMOHAJIBHOI0 0/1aT0MOTy YU :

INOHMMaHUE W peajn3alys 370pOoBOro U 0e30macHoro odpasa >KM3HM (340pOBOE
NUTaHUE, COOJIIOICHNE TUTHEHUYECKUX MPaBWJI M HOPM, COATaHCUPOBAHHBIN PEXHUM
3aHATUN U OTABIXA, pEryJisipHas (pu3nueckas aKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (PHU3WYECKOMY U ICUXHMYECKOMY
3I0pOBBIO;

MOHMMAHHUE LIEHHOCTH MPaBWUJ MHIWBUIYATBHOTO M KOJJIEKTUBHOTO OE30MaCHOTO
IIOBEJICHMS B CUTYALUsIX, YTPOKAIOIMMX 340POBbIO U KU3HU JIFOJEH;

OCO3HaHWE TOCJIEACTBUA UM HENPHUATHS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

6) TPy10BOIro BOCIIUTAHMS:

TOTOBHOCTh K TPY/Yy, OCO3HAHHE IICHHOCTH MacTEPCTBa, TPYA0Jt00ue;

FOTOBHOCTh K AaKTUBHOW JEATEIBHOCTA TEXHOJIOTHYECKOM U  COLUAIBHOU
HaIpPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, IIAHUPOBATh W CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO €SI TEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM MpodhecCHOHAIBHOM JIeSITEIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIN BBHIOOp OyayIieil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
’KM3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUN
BCEM KU3HHU,

7) 3K0JIOrH4eCKOro BOCIIMTAHHUSA:

AKOJIOTMUYECKH 1€1ecOo00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY >KU3HU
Ha 3emiIe, OCHOBE €€ CyIIECTBOBAHUS;

NOBBILIEHUE  YPOBHS  DKOJIOTMYECKOM  KYJbTYypbl:  NPUOOpPETEHHE  OIbITa
IUIAHUPOBAHMSI ITOCTYIIKOB M OLIEHKM HMX BO3MOJKHBIX IIOCJICACTBUN JUIS OKpPYKaroLlen
Cpensl;

OCO3HaHUE TIJIOOAJIBHOIO XapakTepa »JKOJIOIMYECKMX MpodiieM M IyTed ux
pEeLIEHNS;

CIIOCOOHOCTh HCII0JIB30BAaTh MPUOOpETaeMble NMPU W3YYEHUH OMOJIOTMM 3HAHUS U
YMEHHMSI TIPU PEUICHUH MPOOJIeM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOIONOIH30BaHIUEM
(cobmoieHne TpaBWJl TOBEACHUS B TMPUPOAE, HAIMpPABICHHBIX Ha COXpaHEHHE
paBHOBECHS B IKOCHUCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, Onocdephl);

AKTUBHOE HEIPUATHE JEHUCTBUM, NPUHOCILIUX BpPEN OKPYKAIOLIEH IPUPOIHOU
cpele, YMEHHE MpPOrHO3MPOBATh HEONArONMPHUITHBIE HKOJIOTMYECKHUE IOCIEICTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJU4M€ PA3BUTOIO 3KOJIOTMYECKOTO0 MBIIUIEHUS, 3KOJOTHMYECKOW KYJIBTYpBI,
ONbITA AESATENBHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMH B IIO3HABATEIbHOM, KOMMYHHMKaTUBHOM M COLMAJIBbHOW IIPAKTUKE, FOTOBHOCTH
K YYACTHIO B IPAKTUYECKOMN JAESATENBHOCTH SKOJIOTMYECKON HAIIPABIEHHOCTH;

20



OenepanpHas padouast nporpamma | buonorus. 10—11 kmaccsl (6a30BbI ypOBEHB)

8) HeHHOCTH HAYYHOIO NO3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKHM M OOIECTBEHHOW MPaKTUKHU, OCHOBAaHHOTO Ha JHAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM U UWTATENIIbCKOW KYJIbTYpPhl Kak CpEICTBa
B3aMMOJICHCTBHS MKy JTIOABMH U MMO3HAHUS MUPA;

MOHMMaHUeE crietn (UK OUOIOTMH KaK HayKd, OCO3HAHUA €€ poJid B POPMUPOBAHUN
pallMOHANBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU  LIEJIOCTHOTO  MPE/ICTABICHUS
00 OKpy»KaroIleM MUpE Kak O €IWHCTBE MPUPOJIbI, YEIOBEKa U OOIIECTBA, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPoOJIeM COXpaHEHUs MPUPOJIHOTO
paBHOBECHS;

yOeXKAEHHOCT, B 3HAYUMOCTH OMOJOTMM JJii COBPEMEHHOW IMBUIIM3AINU:
o0OecrieueHrsT HOBOTO YpPOBHA pPAa3BUTUSA MEAMIMHBI, CO3/IaHUE MEePCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peIIaTh PeCypcHbIe MPOOJIEMbl pa3BUTHs UYEIOBEUYECTBA,
noucka NTyTed BBIXOJA W3 TJIOOAIBHBIX JKOJOTHYECKUX NpodiieM U obecreueHus
nepexojia K yCTOWYMBOMY Pa3BUTHIO, PANMOHAIBHOMY HCIIOJIB30BAHHUIO TPUPOTHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJIyYCHUH OMOJOTHYECKUX 3HAHWI B LIEJSAX TMOBBIIICHUS
oOmmell KyJnbTyphbl, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GyHKIIMOHATFHOM TPAMOTHOCTH OOydammmxcs, G(OpMHUPYeMON TNpu HU3YYECHUH
OmoIorHy;

MOHMMAaHHE CYIIHOCTU METOOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIB30BaTh MOMydyaeMble 3HAHUS IS aHAIU3a U OOBSICHEHHS SIBICHUHN
OKpY)KaloIIET0 MHpa H TMPOUCXOANMX B HEM H3MEHEHHH, yMEHHE JelaTh
00OCHOBaHHbIE 3aKJIIOYEHHs] Ha OCHOBE HAay4HbIX (PAKTOB M HMMEIOIIMXCS JaHHBIX
C IIEJBIO MTOJTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO HCTIONH30BATh OMOJIOTUYECKIE 3HAHUS IJISl PEIICHUS
npo0JieM B peasibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHWE [IEHHOCTH HAYYHOH JEeSTeNbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEPhIBHOMY 00pa30BaHHIO M CaMOOOPa30BAHMIO,
K aKTUBHOMY TIOJTy4€HHIO0 HOBBIX 3HAHHH MO OMOJIOTUU B COOTBETCTBHH C KMU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yibTaThl OCBOCHHUS YyuyeOHoro mpeamera «buonorusy»
BKJIFOYAIOT: 3HAYMMbIE Ui  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOIIEHAYYHbIE TMOHATUSA, OTPAXKAIOUIUE
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHUS, UCIIOIH3yEMBbIX
B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPruUs, SBJICHUE, MPOIIECC, CUCTEMA, HAy4YHbIN
dbakT, TPUHIUN, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCICJOBAHHE,
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HaOJII0ICHUE, U3MEPEHUE, SIKCIIEPUMEHT U APYIUX), YHUBEPCAIbHbIE YUeOHbIE AEUCTBUS

(To3HaBaTeIbHBIC, KOMMYHHKATUBHBIC, PETYJIATHBHEIEL), o0ecreunBaroIIHe
dopmupoBanre (YHKIMOHAILHOW T'PAMOTHOCTH M COIMAJIBHOW  KOMIICTCHIMH
oOyyJarormxcs, CIIOCOOHOCTH oOy4JaroImxcs WCIIOJIb30BAaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKHME 3HAHUS M YHUBEpPCAJbHbIC Y4YCOHBIC
JIEUCTBYS B IIO3HABATEIIbHON U COLMAIBHOU MIPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIE AeilCTBHUS
ba3oBble Joruyeckue 1eicTBus:

CaMOCTOSTENIbHO (POPMYIUPOBATh U aKTyalM3UPOBATH MPOOJIEMYy, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCII0JIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIH3a,
CUHTE3a, CPAaBHEHMSI, KJTacCu(UKAIU, 0000IICHMS ), PACKPHIBATH CMBICII OMOJIOTHYECKUX
NOHATUH (BBIACNATh UX XapaKTepHbIE MPU3HAKK, YCTAaHABIMBATH CBSI3H C JPYTUMU
MOHSTUSIMH );

OIIPENEIATh LEIU ACATEIbHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUU UX JOCTUKECHUS,
COOTHOCHTB PE3YJIBTATHI AEATEIBHOCTH C IIOCTABICHHBIMU LIEIISIMU;

UCII0JIb30BaTh OUOJIOTMYECKUE TIOHATHS ISl OObSICHEHUS! (PAKTOB U SBJICHUM AKUBON
IIPUPOJIBL;

CTPOUTH JIOTUYECKHE pacCyk AeHUsS (MHAYKTUBHBIE, A€NYKTUBHbIC, 110 aHAJIOTUH),
BBISIBJISAITH  3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX  SIBJIICHUSX,
(GOopMyIMPOBATH BHIBOBI U 3aKITIOUYEHUS;

IIPUMEHATh CXEMHO-MOJIEIBHBIE CPENCTBA Ul IPEICTABICHUSA CYLIECTBEHHBIX
CBSA3€H M OTHOILEHUN B U3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, & TaAKKEe MPOTUBOPEUNi
Pa3HOIO PoJia, BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUUIaH pEIICHUS NpoOJeMbl C Y4E€TOM aHajau3a HMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLIEHMBAaTh COOTBETCTBUE DPE3YJIbTATOB
L(EJIAM, OLIEHUBATh PUCKU NOCIEACTBUMN AEATEIbHOCTH;

KOOPJMHHUPOBATh U BBIMNOJHATH pabOTy B YCIOBHUSX PEATbHOTO, BUPTYAIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIVICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble HccienoBaTebCKHeE JeHCTBHUSA:

BJIQJICTh HABBIKAMHU Y4YEOHO-MCCIICIOBATEILCKOM M IPOCKTHOM JEATEIBHOCTH,
HABBIKAMH Pa3peIIeHUs TPOOJIEM, CIOCOOHOCTHIO Y TOTOBHOCTHIO K CAMOCTOSTEIILHOMY
MIOMCKY METOJOB PEUICHMS MPAaKTUYECKUX 3aJlady, TPUMEHEHUIO Pa3JIMYHBbIX METOJIOB
MMO3HAHMUS;

HCMOJI30BaTh PA3JIMYHBIE BUABI ICATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUSI, €r0
UHTEpIIpETalliK, MPeoOpa30BaHUIO0 U IPUMCHEHHUIO B YUCOHBIX CUTYAIIMAX, B TOM YHCIIC
MIPU CO3/IaHUM YYEOHBIX U COLIMAIBHBIX MTPOCKTOB;

dbopMupoBaTh HAyYHBIH THUIl MBIILJIEHUS, BJIAJCTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMH MOHITUSIMH U METOIaMH;
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CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIC 3aa4H B 00pa30BaTEIIBHON ICITEILHOCTH
Y )KU3HCHHBIX CUTYaIUsX;

BBISIBIISATH MIPUYHUHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a]1a4y, BBIJIBUTAThH
TUIOTE3y € pelIeHus, HaXOIUTh aprYMEHTHI JUIs JOKa3aTeIhCTBA CBOUX YTBEPIKICHUMH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUHN PEILICHHUS,

aHAJIM3MPOBAThH TOJYYCHHBIC B XOJI€ PEIICHHS 3aJayd Pe3yJIbTaThl, KPUTUUECKU
OIICHMBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH M3MECHECHHE B HOBBIX YCIIOBHSX;

JaBaTh OILIGHKY HOBBIM CHUTYyalHsM, OIICHUBAaTb TMPUOOPETEHHBIA  OIIBIT,

OCYIIECTBJIATH IIeJICHANIPaBICHHBIN TOUCK MTEPEHOCA CPEJICTB M CIIOCOOOB JACHCTBUS
B Mpo(heCCUOHATBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHHWS B T[IO3HABATEIbHYI0O U MPAKTUYECKYIO O001acTu
JKU3HEICSITCIIBHOCTH,

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC HJICH, IIpE/IjIaraTh OpUTHHAIBHBIC TIOIXObI U PEIICHHS, CTABUTH
POOJIEMBI U 33/1a49H, JTOMTYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

OPUEHTUPOBATLCA B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (TEKCTe y4eOHOTO
OCOOUs, HAyYHO-TIOMYJISIPHON JINTepaType, OMOJOTHISCKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBbIX, B VHTepHeTe), aHaIU3UpOBaTh HHGOPMAIIHIO
Pa3TUYHBIX BUAOB U (DOPM MPECTABICHUS, KpUTHICCKH OIICHUBATH €€ IOCTOBEPHOCTD U
HEMPOTUBOPEUNBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOBI TPU MOUCKE U 0TOOPE
Oounonornyeckoi nHMOpPMAIU, HEOOXOIUMOM /1JIsl BHITIOJIHEHUS YUEOHBIX 337124,

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO WCIOJb30BaHUS Pa3THYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BHIOMPATh ONTUMAJIbHYIO (POPMY MPE/ICTaBICHUS OMOIOTUYECKOM
uHdopmaruu (cxembl, rpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH H JIPYTOE);

UCITIOJIb30BATh HAYYHBIH SI3bIK B KaU€CTBE CPEJICTBA MPHU paboTe ¢ OMOIOTHYECKON
uHopMaIen: TPUMEHSITh XUMHYECKUE, (PU3NYECKHe U MaTeMaTUYeCKHe 3HAKU U
CUMBOJIBI, (OpMYyJIbl, aOOpeBUATYpy, HOMEHKIIATYPY, UCII0JIH30BaTh U MIPE0OPA30BLIBATH
3HAKOBO-CHMBOJIMYECKHUE CPEACTBA HATJISITHOCTH,

BJIaJICTh HAaBBIKAMH PACIIO3HABAHUS W 3aIUTHl HHPOpPMAIUHA, WHPOPMAITMOHHOM
0€30MacCHOCTH JIMYHOCTH.

KomMMmyHuKaTHBHBIE YHUBeEpPCAJbHbIE YUeOHbIEe JeiiCTBHS
Oo01enue:

OCYIIIECTBJISITh KOMMYHHKAIIMA BO BCeX cdepax >KU3HU, aKTHBHO y4acTBOBATH
B JHaJIOre WX JUCKYCCHU II0 CYHIECTBY OOCyXaaeMoW TeMmbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCUTEIBHO BBIMOJHEHHUS MpejiaracMoi 3a1auu,
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YUUTBHIBaTb MHTEPECHl M COIVIACOBAHHOCTDH MO3HMLUN JPYIMX YYACTHHUKOB Juajora Wiu
JTUCKYCCUH );

pacrmo3HaBaTh HeBepOaJbHbIE CpeACTBA  OOIEHHWS, TOHUMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CHUTYyallMid, YMETb
CMSIT4aTh KOH(JIUKTHI U BECTU NIEPETOBOPHIL;

BJIAJETh pa3jMYHbIMM CHOcO0aMy OOLIEHUS W B3aUMOJCHCTBUS, IIOHUMATh
HaMEpPEHUs IPYIuX JIOAEH, MPOSIBIATh YBAaXHUTEIBHOE OTHOIIEHUE K COOECETHUKY U
B KOPPEKTHOI opme PopMyTupOBaTh CBOH BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3bIKOBBIX
CpPEACTB.

CoBMecTHasI 1eSITEJILHOCTD:

MMOHUMATh M UCIIOIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUIYATLHON paOOTHI
IIPU pelIEHUH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh TPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOIEHCTBUS NPHU PEIlIeHUH yueOHOMU 3a/1auu;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JIEUCTBUMN C YU4ETOM OOIIMX HHTEPECOB
Y BO3MOKHOCTEHN Ka)J0TO YJICHA KOJUIEKTUBA,

MIPUHUMATh L€ COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JEUCTBHS MO €€ TOCTHXKEHUIO: COCTABJIATh IJIAH ACHCTBUI, PACIPEAECIATH POJIU C YUIETOM
MHEHUN yYaCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJla M KaXKIOTO yYaCTHHKA KOMAHJbI B OOIIHIA
pe3ynbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

npeiaraTb  HOBBIE  IPOEKThI, OLEHUBATh MWJECH C T[O3WLUU HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TOBUTUBHOE CTPATETMYECKOE MMOBEICHUE B PA3JIMYHBIX CUTYaIUSX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUITMATHBHBIM.

PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIE JeMCTBUA
Camoopranuzanms:

UCIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS JJI BBIABJICHHUS NPOOJIEM U UX pelIeHUs
B KU3HCHHBIX M YUCOHBIX CUTYAIIHSIX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1I€JIEBbIE U CMBICIIOBbIE YCTAHOBKH B
CBOMX JICMCTBUSX M MOCTYIIKAX M0 OTHOIIEHUIO K KUBOM MPUPOJIE, CBOEMY 30POBBIO U
3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIBHO  OCYLIECTBJISAITh MO3HABATEIIBHYIO JIESITEIBbHOCTh, BBIABIATH
poOJIeMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/a4yM B 00pa3oBaTEIbLHOMN
JIEATEIIbBHOCTH U JKM3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIICHHS NMPOOJEMBbI C Y4ETOM HMMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHHUIA;

J1laBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpsTh paMK# Y4eOHOTO TIpeIMeTa Ha OCHOBE JINYHBIX TPEATIOUTCHHH;

JeNaTh OCO3HAHHBIA BBIOOP, APryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHHUE;
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OIICHUBATh MIPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U IPOSIBIICHUIO IIUPOKON 3pYIULIMU B Pa3HBIX
o0nacTsX 3HAHWM, MOCTOSHHO TOBBINIATH CBOM 00pa30BaTENbHBIM W KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIHbHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIIJICTh HABBIKAMHU TTO3HABATEILHON pPEe(IIEKCMU KaK OCO3HAHUS COBEPIIACMBIX
JEUCTBUNA U MBICIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BATh
puéMbI pedIECKCUA VISl OLICHKU CUTYaIlUH, BHIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS 110 UX CHHXKEHUIO;

NPUHUMATh MOTHBBI U @pTYMEHTHI JPYTUX MPU aHATIU3€ PE3YJIbTaTOB ACSITENLHOCTH.

IIpunsiTue cedst U APyrux:
IpUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX NPU aHATU3E PE3YJIbTAaTOB JEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTrOro YeJloBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbrathl ocBoeHus mnporpaMmmbl COO mo 6uonoruu Ha 6a30BOM
YPOBHE BKIJIIOYAIOT CHEUU(pHUUECKHe s ydeOHoro mpeamera «buonorusy HaydHbIC
3HAaHUS, YMEHHA M CHOCOOBI  JIGHCTBHUA 1O  OCBOCHHIO, HMHTEPIPETAINU
U MPeoOpa30BaHUIO 3HAHUM, BUABI JIEATEIHLHOCTH IO IMOJYYSCHHIO HOBOTO 3HAHHS U
NPUMECHCHUIO 3HAHWW B DPAa3IUYHBIX YYEOHBIX CHTYyallUsX, a TaKXKe B pPEaJbHBIX
KU3HCHHBIX CHUTyallusiX, CBSI3aHHBIX ¢ Owuonorueil. B mporpamme mnpeamerHbie
pe3yIbTaThl MPEICTABIICHBI MO TO/1aM O0YUCHHSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHHS yueOHoro npeameta «buonorus» B 10 kiaacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTHUHBI
MHUpPa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJEC POCCUUCKHX U 3apyOEKHBIX YUEHBIX-
OMoNOroB B pa3BUTHE OHONOTMH, (YHKIMOHAIBHOM TPAMOTHOCTH YeEJOBEKa
JUTSL pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEPKAHHE OMOJOTMYECKUX TEPMHHOB M MOHATUMN: >KU3Hb,
KJIETKa, OpraHu3M, MeTab0Iu3M (0OMEH BEIIECTB U MPEBpallleHUEe SHEPTUH), TOMEOCTa3
(camoperynsilus), ypOBHEBasi OpraHu3alusi >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKuus), HacJAeACTBEHHOCTh, U3MEHYMBOCTh, POCT M PAa3BUTHE;

YyMEHUE u3JaraTb  OHOJIOTMYECKHEe Teopuu  (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHas!, IIEHTpalbHAasl JOrMa MOJIEKYJIsIpHOM Ouosorun), 3akonsl (I. Mennens,
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T. Moprana, H.1. BaBuioBa) u yueHust (0 IIEHTpax MHOT000pa3usi ¥ MPOUCXOKICHUS
KylbTypHbIX pacteHuil H.M. BaBunoBa), ompenensite I'paHHULbl UX MNPUMEHUMOCTH
K JKHUBBIM CUCTEMAM;

YMEHHE BIAJeTh METOJaMU HAy4YHOTO TIO3HAHHA B OWONOTHU: HAOIIOJCHUE
U ONHMCAaHHWE >KUBBIX CHUCTEM, IPOLECCOB U SIBJICHUW, OPraHU3alMs U IPOBEIACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBH)KEHHE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHUE TMOJYYEHHBIX PE3yJbTaTOB,
VCIIOJIb30BAaHHBIX HAay4YHBIX MOHATHN, TEOPUA M 3aKOHOB, YMEHHE J€JIaThb BBIBOJBI
Ha OCHOBAaHMH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIACHATh CYHIECTBEHHBIE NPU3HAKA BHUPYCOB, KJIETOK MPOKAPHOT
U DJYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB W TNPEBpAILEHUS SHEPIHMH B KieTKe, (OTOCHUHTE3a,
MJIACTUYECKOTO U DHEPreTUYECKOTO oOMeHa, XEMOCHUHTE3A, MUTO34,
Mei03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHIMBUAYAJIBHOTO PA3BUTUS OpPraHU3Ma
(oHTOTEHE3);

yMEHUE TMPUMEHATHh TIOJYyYCHHbIC 3HAHUS [JI1 OOBICHEHUS OHOJOTMYECKUX
IIPOLIECCOB U SIBJICHUH, JJISl IPUHATUS NPAKTUYECKUX PELICHUN B MOBCEAHEBHON KU3HU
C LIeTIbI0 00OecTieueH s 6€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIIHNX JIFOICH,
COOJIIOJICHUST HOPM TPaMOTHOIO IIOBEJEHUS B OKPYXKAIOIIEH NpPUPOIHON cpele,
MOHUMaHUE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHXKEHUM COBPEMEHHON OMOJIOTUU U
OMOTEXHOJIOTH JIJIsl pallMOHATILHOTO IPUPOAOIIONH30BaAHNUS;

YMEHHE pPEeLIaTh 3JIEMEHTAPHbIE T€HETUYECKUE 3a/ladyll Ha MOHO- U JUTHOPHUIHOE
CKpEUIMBaHUE, CIEIUVICHHOE HAacCJeI0BaHWEe, COCTaBIIATh CXEMbl MOHOTMOPHIHOIO
CKpEILIUBaHUA IS IPEACKAa3aHNs HACIEA0BaHUS MPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBITOJIHATH Ja00paTOpHbIE U MpaKTUYeCKue paboThl, COOMIOATh MTpaBuiIa
npu paboTte ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTUYECKHM  OICHMBATh W  HMHTEPHPETUPOBATH  MH(GOPMALHUIO
OMOJIOTMYECKOTO COJECPHKAHUS, BKIIOUYAOIIYIO MCEBIOHAYYHBIE 3HAHUSA U3 Pa3IUYHBIX
MCTOYHHUKOB (CpelIcTBa MaccOBOW HMH(OpMalWH, HAyYHO-MOMYJSPHBIE MaTEpHAIIbI),
TUYECKUE aCIEKThl COBPEMEHHBIX MCCIEIOBaHWA B OHOJOTHMH, MEIULIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIEHMS, 00001Ias
OMoNOrMuecKy0 MHGOPMALMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
NOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHble  pe3ysbTaTbl  OCBOCHMsS  yuyeOHoro mnpeamera  «buonorus»
B 11 KJ1acce IOKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OUOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa UM HAy4YHOTO MHPOBO33PEHHUSA, O BKIIAJE POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
OMOJOrOB B pa3BUTHE OWOJIOTMM, (YHKIMOHAIBLHOM TIPaMOTHOCTH  YeJOBEKa
JUISL PEIICHUS )KU3HEHHBIX 3a]1a4;
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YMEHHUE PaCKphIBaTh COJAEpKAHWE OMOJIOrMYECKUX TEPMHHOB M TOHSTHH: BH,
NOMyJSAAs, TeHOMOHA, SBOJIONUS, JBIKYIIHME CHIbl ((aKTOpPhI) HSBOJIOINH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB, BHJA000pa3OBaHUE, HKOJOTUYECKHE (PaKTOPHI,
HKOCUCTEMA, MPOJYILEHThI, KOHCYMEHTBI, PEAYLEHTHI, NN MUTAHUS, DKOJIOTHYECKas
nupamua, OuoreoreHos, onocdepa;

yMEHHUE H3jaratb Ouonoruyeckue teopuu (dBostoronHas teopus Y. Jlapsuna,
CHUHTETHUYECKass TEOpHsl DBOJIOIMH), 3aKOHBl W 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoactea K.M. bspa, depenoBaHusi TJIABHBIX HAINpaBICHUW W MYTEH HBOJIOIUU
A.H. CesepuoBa, yuenuss o ouochepe B.M. BepHanackoro), onpenensTh rpaHULbl UX
MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BIIAJIETh METOJaMU HAy4YHOro MO3HaHUS B OWoJoruu: HaOI0JeHNe
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SIBJICHWW, OpraHU3AlMs W TMPOBEIACHUE
OMOJIOTUYECKOTO OSKCIEPUMEHTA, BBIIIBIDKCHHE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCIEIyeMbIMH BEJIMYMHAMHU, OOBICHEHUE TMOIYYEHHBIX PpPE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSTHHA, TEOPHUl M 3aKOHOB, YMEHHWE JelaTh BBIBOJIBI
HA OCHOBAHMH TMOJYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIICTISATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJOTUYECKUX OOBHEKTOB:
BUJIOB, TOMYJISAIHUA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB, OHOTCOIICHO30B U
AKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHON M3MEHUYUBOCTH, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, MPUCITOCOOJIEHHOCTH OPTaHNU3MOB, IEHCTBHS YKOJIOTHIECKUX
(GakTOpOB Ha OpraHU3MbI, MEPEHOCA BEIIECTB U IMOTOKA JHEPTUU B DKOCUCTEMAX,
AQHTPOTIOTEHHBIX U3MEHEHHI B DKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

YMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA I OOBICHCHUS OHOJOTHYECKUX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUUSCKUX PEIICHUI B MIOBCEIHEBHOM KU3HU
C 1IeJIbI0 00ecTeueHUs 0€30MaCHOCTH CBOETO 3710POBbS U 3I0POBBSI OKPY>KAIOIIMX JIHOJIEH,
COOJIIOZIEHHST HOPM TpPaMOTHOTO TIOBEJICHUS B OKPYXaloIIed MPUPOTHON cpere,
MOHUMaHUE HEOOXOAMMOCTH MCTIOIB30BAHMS JOCTHXKEHU COBPEMEHHON OMOJIOTUH JIJIst
PalMOHAIBHOTO MPUPOIOTOJIH30BAHMUS;

YMEHUE pelaTh 3JEMEHTapHbIE OHOJOTUYECKHE 3aJlaud, COCTaBISTh CXEMBbI
NepeHoca BEIIEeCTB U IHEPTUM B IKOCHUCTEMAaX (1T MUTaHUs);

YMEHHE BBINOJHATH JA00OpAaTOPHBIE U MTpaKTUUECKHE pabOTh, COOII0ATh MTpaBuiia
pu paboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YyMEHHUE  KPHUTHYECKH  OICHMBATh W  HMHTEPIPETUPOBATH  WH(OOpMAIUIO
OMOJIOTMYECKOTO COJEPKaHusl, BKIIOYAIOIIYIO TCEBIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX
MCTOYHUKOB (CpeICcTBa MaccOBOW HMH(OpPMALUU, HAYYHO-TIOMYJSPHBIE MaTEpHUaIb),
paccMaTpuBaTh TJI00aTbHBIE SKOJOTHYECKHUE TTPOOJIEMbl COBPEMEHHOCTH, OPMHUPOBATH
10 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIUIO;

YMEHHUE CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIICHMs, 00001Ias
OMOJOTUYECKYI0O MHPOPMAIIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUIHBIN anmapat OMOJOTHH.
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10 KUIIACC
Haumenosanue
No KosmuectBo OcHOBHBIE BUIbI AESTEILHOCTH
pa3ziesioB U TeM [TporpammHoOe copepranue
/11 4acoB 0o0y4Jaronmxcs
y4eOHOTro mpeameTa
Tema 1. BroJIorusi KaKk HayKa
1.1 | buomorus B cucreme | buonorus xak Hayka. CBsi3u OMOJIOTHI PackpsiBaTh cosiep:kaHne TEpPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHATHUIN: HAYYHOE MUPOBO33PEHHUE,
JIPYTUMU €CTECTBEHHBIMU HayKaMH, Hay4Has KapThHa MUpa, Hay4IHbIM MCTOL,
dunocodueii, penurueii, STHKOH, THIIOTE3a, TCOPHSL, MCTO/IBI
3CTETUKOM M 1paBoM. Pos 6uonoruu ?{CCHGHOB&HH’I' .
B (JOPMUPOBAHHH COBPEMEHHO HAYUHOI | * P aKTCpU30BATE DUOJIOTHIO Kak HayKy,
€€ MECTO U POJIb CPEeIU IPYTUX
KapTUHBI MuUpa. Cuctema OMOTOTUYECKUX
€CTECTBEHHBIX HayK. [lepeunciars
HayK.
YK pazzensl OMOJIOTUH B COOTBETCTBHE
,jljemoucmp ‘"4[’1’”' M ¢ 00BEKTaMH U3yUECHHUS.
opmpemi: 1. lapsun, I'. Mennens, HaspiBaTe BaxXHEWIIME OTPACITU

H. K. Kosbiios, Jlx. Yorcon u @. Kpuk. OMOJIOTMYECKHUX 3HAHUH U 3aJ1a9H,
Tabauywl u cxemwvi: «MeTOIBI TO3HAHUS crosmme miepen 6uosorueit XX b.
KUBOU MPUPOIBDY

1.2 | Merozasl mo3HaHUs 1 MeTonabl O3HAHUS KUBOU TPUPOIBI PackpbiBaTh conep:kaHue TEPMUHOB U

YKABOW MPUPOABI

(mabmroieHne, SKCIEPUMEHT, OTTUCAHUE,
U3MepeHne, Kiaccupuranms,
MOJICJTMPOBAHUE, CTATHCTHYCCKAs
00paboTKa TaHHBIX).

Hemoncmpayuu:

MOHATUI: HAYYHBI METOJ, METOMIBI
HCCJICJOBAHMUS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
TIO3HAHUS )KUBOU MPUPO/IbI: HAOIIOIEHNE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHNE,
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Tabauywl u cxemolr.: «MeTOIBIIO3HAHUS
YKUBOU MPUPOIBD.

Jlabopamopnule u npakmuuecxkue
paoompl:

[TpakTrueckas padota Ne 1.
«Mcnonp30BaHMEe pa3IMIHBIX METOIOB
MIPU U3YYECHUH OMOJIOTHYECKUX
00BEKTOBY

KJIaCCI/I(bI/IKaHI/IH, MOJCJINPOBAHUC,
CTaTUCTHUYCCKAasd 06pa60TI<a JaHHBIX

HToro yacoB nmo Teme

2

Tema 2. JKuBble cucTeMbl 1

HX OpraHm3anus

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYECHUE

1

JKusbie cuctembl (OMOCHCTEMBI) KaK
npeaIMeT U3yyeHus OUOJIOTHH.
OTnuune KUBBIX CUCTEM

OT HEOPTraHUYECKOM ITPUPOJIBL.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasmue.

YpoBHM OpraHu3aIiuu OHOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUAHO-
KJIETOYHBIN, OPTaHU3MEHHBIM,
MOIYJISIUMOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMO-TEOIIEHOTUIECKUI),
OorochepHbIil.

Haykwu, nzyyatoniyie 0MocucTeMsl
Ha pa3HbIX YPOBHIX OpraHU3allUH.
Hemoncmpayuu:

Tabauysl u cxemovl: «OCHOBHBIE
MIPU3HAKU KU3HWY, «YPOBHU

PackpeiBath conepxanne TEpMUHOB U
HNOHSATUMN: cucTeMa, OMOJIOTHYeCKas
CUCTEMA, 3JIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOMCTBA KHUBBIX CHCTEM,
0OMEH BelIeCTB, pa3MHOKEHUE, POCT,
pa3BUTHE, HACIEICTBEHHOCTb,
WU3MEHYHUBOCTb, Pa3IpPAKUMOCTb,
JHEPro3aBUCUMOCTb, YPOBHU
OopraHu3anuy *Xu3Hu (buocucrem).
XapakTepu30BaTh PUHLIAIIBL
OpraHu3aIi OUOCUCTEM: OTKPBITOCTb,
BBICOKAS YIIOPSAIOYEHHOCTb,
CaMOpETyJIALMs, HEPAPXUIHOCTD.
[lepeuncnsaTh yHUBEPCAIbHBIE CBOMCTBA
JKABOT'0: €IMHCTBO XMMUYECKOT 0
COCTaBa, pPa3apakKUMOCTh, IBUKEHUE,
rOMEOCTa3, pOCT U pa3BUTHE,
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OpraHu3aluN KUBOUIPUPOIBI.
Mogenbs mosekynsl [JHK

HACJIEJICTBEHHOCTh, U3MEHYHBOCTb,
ABOJTIONMS (TIpUCTIOCOOJICHHE

K U3MEHSIIOIINMCS YCIIOBUSIM).
[TpuBOIUTH MPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHSI OpTraHU3aIluU U
CpaBHHUBATh MPOSIBICHUS CBONCTB
KUBOTO HA Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MTPOIECCHI,
IpoTeKarolue B OnocucTeMax:

00OMEH BEIIECTB U MPEBpaALIEHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHE,
CaMOpETYIISIIHsI, pa3BUTHE.

CobnronaTh mpaBmiia GEpeKHOTO
OTHOIICHHUS K KUBOU MPHUPOJIE

Ntoro uacoB mo Teme

1

Tema 3. XumMnueckuii cOCTaB M CTPOeHHE

KJIETKHA

3.1

XUMHUYECKUU COCTaB
KJeTku. Bona u
MHHEPAJIbHBIE COJIA

1

XHUMHUYECKHUH COCTaB KJICTKH.
XUMHUYECKUE IJIEMEHTHI:
MaKpO3J€MEHThI, MUKPOAJIEMEHTHI.
Bopa u MunepanbHble BEIIECTBA.
OYHKINY BOABI U MUHEPATbHBIX
BelecTB B KieTke. [lonnepxanue
OCMOTHYECKOro OajaHca.
Hemoncmpayuu:

Juaepammor: «Pacupenenenue
XUMHYECKUX DJIEMEHTOB B HE)KMBOU
npupone», «Pacnpenenenre XuMUIECKUX

PackpsIBaTh coepikaHue TEPMUHOB

Y TIOHSATUI: SJIEeMEHThI-OUOTEHBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI;
MHUHEpaJIbHbIE BEIIECTBA, MOJICKYJIa
BOJIbI KaK JUMOJIb, BOJOPOIHBIE CBSI3U;
ruapouiIbHbIe U THIPO(HOOHBIE
BEILIECTBA.

Jloka3pIBaTh €IUHCTBO AIEMEHTHOTO
coCTaBa Kak OJHO U3 CBOMCTB KUBOTO.
PacnpenensiTe XuMHUECKUE 3JIEMEHTBI
0 TPYIIaM B 3aBUCUMOCTH
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3JIEMEHTOB B )KMBOU MPUPOJIEN.
Tabauyvt u cxemoi: «Ilepuogmyeckast
Ta0JINIa XUMHUYECKHUX DJIEMEHTOBY,
«CTpOEHUEMOJIEKYJIbI BOJBI»

OT KOJIMYCCTBCHHOI'O ITPCACTAaBUTCIILCTBA
B OpraHMU3MCE; XapaKTCPHU30BaTb POJIb
OTACJIbHBIX 3JICMCHTOB.

BBIsABIISTE CBSI3B MCXKY COCTaBOM,
CTPOCHUCM MOJICKYJIbI XUMHUYCCKOI'O
COCAHUHCHUA U €T0 (I)YHKHI/IHMI/I B KJICTKC

3.2 | benku. CocraB u benku. CoctaB u cTpoeHue O0eIKoB. PackpbiBaTh copepxaHne TEPMUHOB U
CTpOCHHE OEKOB AMUHOKHUCIIOTBI — MOHOMEPHI OEJIKOB. MOHSTUI: O€JIKH, TOTUMEPHI, MOHOMEDHI,
HezameHnMEbIe 1 3aMEHUMBIE AMUHOKHUCIIOTHI, TIETITUIHAS CBA3b,
AMUHOKUCIIOTHI. AMHUHOKHCIIOTHBIH MOJIUNIENTH I, ACHATYPaLIUS.
COCTaB. YPOBHU CTPYKTYphI OCITKOBOU XapakTepru30oBaTh OENKH KaK KJacc
MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAS, OpPTaHUYECKUX COCTUHEHUI;
TpPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KJIACCU(HUIIUPOBATH UX IO CTPOCHHIO
XUMHUYECKUE CBOMCTBA OCIIKOB. (rmoOynsipHbIe U GUOPHILIIPHBIC OCIKN),
buonornueckue QyHKImM 6EIKOB. NIEPEUUCIIATh U XapaKTePU30BaTh
Jemoncmpayuu: GyHKIMHN OENKOB
Tabnuywvl u cxemol: «CTpoeHHUE
MOJIEKYJIbI OeJIKay.
ObopyoosaHue: CBETOBOW MUKPOCKOII,
MHUKpOTIperiapaThl
3.3 | ®epmeHTHI — depMeHThI — OMOJIOTUYECKHE PackpbiBaTh copepxaHne TEPMUHOB U
OuoIIOTNYeCKHe KaTaJIn3aTOPBI. MOHSATHH: PEPMEHTBI, AKTUBHBIN IIEHTP,
KaTaJIn3aToOPhI CtpoeHue pepMeHTa: aKTUBHBIN IIGHTP, | CyOCcTpaTHas ceuu(puIHOCTb,

cyOcTpaTHas crienu(UIHOCTb.
KodepmenTtsl. ButamuHsbi.
Otnuuus hepMeHTOB

OT HEOPTraHUYECKIX KaTaTu3aTOPOB.

Ko(hepMeHTHI, OEIKU-aKTUBATOPHI U
OCJIKU-UHTUOUTOPHI.

VYka3biBaTh OTINYUS (HEPMEHTOB

OT HEOPTAaHUYECKHUX KaTaIn3aTOPOB.
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Hemoncmpayuu:

Tabauysl u cxemwvi: «CTpoeHue
bepmenTay.

Obopyodosanue: 000pyI0BaHUE
JUTSI TIPOBEJICHUST HAOITIOICHHM,
M3MEPEHNN, SKCIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
paobomuwl:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTajasbl)»

OOBACHATH poJib (PEPMEHTOB

B ()YHKIIMOHMPOBAHUU KUBBIX CHCTEM,
B IIPOMBINIJICHHOCTH, B METUIIMHE,

B TIOBCE/ITHEBHOM JKMU3HM YEIIOBEKa

34

YrneBonnl. JIunuael

VYrieBobl: MOHOCaXapu bl (TITF0KO3a,
prb03a 1 1e30KCUpr003a), TUcaxapuIbl
(caxapo3a, JIaKT03a) U MoJIrcaxapubl
(KpaxmMaj, TJIMKOTEH, LEJITI0JI03a).
buonornueckue GyHKIINN yTIIEBOIOB.
JIMmuapl: TPUTIIULEPHIBI,
dhochoaunuapl, CTEpOUIBI.

IM'aapodunbHO-THAPOPOOHBIE CBOMCTBA.

buonornueckune QyHKITUYU JIUMHIOB.
CpaBHEHHE yTIIEBOJIOB, OCITKOB U
JIUIIHJIOB KaK UICTOYHUKOB SHEPIUHU.
Hemoncmpayuu:

Tabnuywvl u cxemol. «YTICBOIBI,
«JIumuapn.

Obopyoosanue: 000pyI0BaHHE

PackpsiBaTh conep:kaHne TEPMUHOB U
MOHSTUI: YTIEBOAbI, MOHOCAXAPUIBI,
JUcaxapybl, OJUCcCaxapuibl, TII0K03a,
pubo3a, 1e30Kkcuprub03a, caxaposa,
JaKTO3a, MaJbT0O3a, LEJUTI0I03a
(keTyaTka), Kpaxmall, TIIMKOTeH;
JUNUABL, TPUTITUIEPHUIBI (GKUPBI, Macya),
dbocomunuabl, CTepoOnIbl.
XapakTepu3oBaTh YIJI€BOIbI, TUMTUIbI
KaK KJIACCOPTaHUYECKUX COCAUHECHUM.
KnaccudumumpoBats yrieBoabl U JTATTHAIBI
110 CTPOCHUIO; IEPEUHUCIIATh PYHKITUU
YTJIEBOJIOB M JIUTTU/IOB.

CxemaTn4ecku u3o0paxaTh CTPOSCHUE
MOJIEKYJI yTIIEBOJIOB, JTUTTHIOB
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JUTSI TIPOBEICHUS HAOTFOICHHUIA,
U3MEPEHH, IKCTIEPUMEHTOB

3.5 | HyknenHOoBBIE Hyxkneunossie kucnorst: JIHKu PHK. PackpbiBaTh coziep;kaHue TEPMUHOB U
KUCIOTHI. AT® Hyxkneotuasl — MOHOMEDEI MOHSATUM: IE30KCUPUOOHYKIICHHOBASI
HYKJIEMHOBBIX KHCJIOT. CTpOEHHE U kucnora ({HK), pubonyknennosas
¢dbyukiuu JIHK. Ctpoenue u pyHKIIMU kucinora (PHK), nykneorun,
PHK. AT®: crpoenue u HpyHKIUU. [IOJIMHYKJICOTUHAS LICIIb
Jemoncmpavuu: (MOTMHYKIEOTU]T), KOMILJIEMEHTAPHOCTb,
Hopmpemuwi: [Ix. Yorcon, ®. Kpuk, dbynakuuu [IHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankivH. HACJIEICTBEHHOW MH(OPMALINN); BUIBI
Tabauysl u cxemol: PHK (undopmarnrionnasi, TpaHcriopTHas,
«Hyxneunossie kuciotsr; JJHK», pubocomanbHas); aaeHo3uHTpudochar
«buocuntes 6enka», «CTpoeHue (AT®), makpospruyeckas CBs3b.
MOJEKYIIBl ATD». XapakTepu3nupoBaTh HYKJICHHOBBIE
Ob6opydosaHue. CBETOBON MUKPOCKOTI, KHUCJIOTHI KaK XUMUYECKHUE COEAMHEHUS U
MUKpOIMpenaparsl HOCHTEJIN HACIEACTBEHHOU
nH(pOpMAIIUH.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIeKyI HyKJIenHOBBIX kuciot (JJHK,
PHK) u AT®.
CxemaTu4ecku U300pakaTh CTPOCHHE
HYKJICOTUIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciot, ATD
3.6 | Uctopus u MeTo bl [uTosnorus — HayKa O KJIETKE. PackpbiBaTh coziep;kaHue TEPMUHOB U

U3Y4YEHUS KIIETKHU.
Knerounas teopust

Knerounas reopust — npumep
B3aMMO/ICHCTBUS UIeH U PaKTOB
B HAy4YHOM IO3HAHUHU.

MOHSATUH: KJIETKA, IUTOJIOTHS;
PacKpbIBaTh COJIEPHKAHUE MTOJIOKEHU I
KJIETOYHOU TEOPUHU.
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Metobl U3yueHus KIETKH.
Hemoncmpayuu:

Ilopmpempui:

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

M. Ineitnen, K. bap, P. Bupxos.
Obopyoosanue.: CBETOBOM MUKPOCKOIL,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX MOAKTEPUAIIbHBIX KJIETOK;
PUCYHKH ¢ MUKpOQoTOTrpadusiMu
KJIETOK, IMOJyYEHHBIEC C TTOMOIIBIO
CBETOBOTO U 3JIEKTPOHHOTO MHKPOCKOIMA

[lepeuncnaTh U XapakTepU30BaTh
OCHOBHBIE€ METO/IbI U3YUEHUS KICTKU:
(MpUroTOBIIEHUE CPE3OB,

OKpalllMBaHUE, MUKPOCKOITUPOBAHUE,
1eHTpuyrupoBaHue, KyJIbTUBHPOBAHNE
KJIETOK U TKaHE)

3.7

Kierka
KaK IIE€JIOCTHAas
JKUBas CUCTEMA

KireTka Kak 1esiocTHas )XxuBasi CUCTEMa.
OO01ue Npr3HAKU KIETOK: 3aMKHYTast
HapyxHas MemOpaHa, mosekybl JJHK
KaK F€HETUYECKUH aIapar, Cucrema
cuHTe3a Oenka. Tumel KieTok:
JYKapUOTUYECKas U MPOKAPUOTUIECKASL.
Oco0eHHOCTH CTPOEHUS
MPOKAPUOTUYECKOMN KIIETKH.

Knertounas crenka 6akrepuii. CtpoeHue
9YKapUOTHYECKON KJIETKU. OCHOBHBIE
OTJINYHSI PACTUTENBHOM, )KUBOTHOU U
rpuOHOM KeTku. [ToBepXHOCTHBIE
CTPYKTYPBI — KJIETOYHAsl CTEHKA,
TIIMKOKAJIUKC, UX (QYHKIUU.
[Ina3maTuueckas MeMOpaHa, €e CBOMCTBA

U QYHKIIHH.

PackpriBath cosiepxanie TEPMUHOB U
TIOHSATHUH: KJIIETKH (9yKapUOTHIECKas,
MIPOKapUOTHYECKas ), JIa3MaTHYecKas
MeMOpaHa (Tu1a3mManeMma), IIIMKOKAIHUKC,
TPAHCIIOPT BEIIECTB (MTaCCUBHBIMN,
aKTUBHBIN), SHI0UUTO3 ((parouuTos,
MHOLIUTO3), K30IIMTO3, KIETOYHAs
CTEHKa, HYKJICOUI.

CpaBHUBATH MEXTy COOOM
JYKapUOTUYECKHUE U MPOKAPHUOTHUECKHE
KJIETKH; OTMEUYaTh CXOJCTBO U Pa3IHUM
B CTPOCHUU KJIETOK OaKTepuH,
KUBOTHBIX, PACTCHUH U TPUOOB
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Hemoncmpayuu:

Ilopmpemuwi: A. JIeBeHryk, P. I'yk,

T. llIBann, M. lllnennen, K. bap,

P. Bupxos.

Tabauysl u cxemor: «CTpoeHHE
AYKapUOTUUYECKOU KIETKN», « CTpoeHUE
KUBOTHOU KJIETKW», « CTpoeHUE
pacTUTENIbHOU KIeTKW», «CTpoeHue
MIPOKAPUOTUYECKON KIETKI.
ObopyoosaHue: CBETOBON MUKPOCKOII,
MHUKpoOTpenapaThl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATBHBIX KJIETOK

3.8

Crpoenue
IYKapUOTUYECKOUN
KJIETKH

[{uTonnasma u ee OpraHou/IbI.
OnHOMeMOpaHHbIE OPraHOUIbI KJIETKU:
OIIC, anmnapar ['oab1KH, JTU30COMBI.
[ToayaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:
MHUTOXOHJIPUH, TIIIACTU/IBI.
[Tpoucxoxaenre MUTOXOHAPHUIN U
I1acTua. BuasimiaacTu.
HememOpaHHbIE OPTaHOUIBI KICTKU:
puOOCOMBI, KJICTOYHBIN TIEHTD,
HEHTPUOIU, PECHUUKH, )KT'YTUKHU.
DYHKIIMA OPTaHOUJIOB KJIETKHU.
BxtoueHus.

Snpo — perynsaTOpHbINA HEHTP KIETKH.
CrtpoeHue siapa: siiepHas 000JI04Ka,
KapuoIja3Ma, XpOMaTHH, SIPBIIIKO.

PackpsiBaTh conep:kaHne TEPMUHOB U
MOHSTUMN: IUTOTIIIa3Ma, OPTAHOUIBI,
sHoIIazMarudeckas cethb (O11C),
anmapaTt [ 0JIb/ KK, TH30COMBI, BaKyOIlb,
MUTOXOHPHH, TUTACTUIBI (XJIOPOTLIACTHI,
XPOMOTLTACTHI, JICHKOTIIACTHI),
pruOOCOMBI, MUKPOTPYOOUKH, KJICTOYHBIH
1eHTp (IIEHTPOCOMa), PECHUYKH,
KTYTHKH, BKITFOUCHUS, SIPO, sIepHas
000J109Ka, KapuoTJIa3Ma, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE DYKAPUOTUIECKOMN
KJIETKH TI0 U300paXECHUSIM H

Ha MHUKpOTpenaparax;
KJIACCU(DUITMPOBATH OPTAHOU/IBI
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XpomMocoMsl. TpaHcnopT BelecTs

B KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JIeBeHryk, P. I'yk,

T. llIBann, M. Illneiaen, K. bap,

P. Bupxos.

Tabauyvt u cxemol: «CTpoeHnE
AYKapUOTUUYECKOU KIETKN», « CTpoeHUE
KUBOTHOM KJIeTKn», «CTpoeHue
pacTUTENbHOU KiIeTKN», «CTpoeHue
MIPOKAPUOTUYECKOUN KIETKH,
«CTpoeHue gspa KIETKI».
ObopyoosaHue: CBETOBOM MHKPOCKOIIL,
MUKpOIpenaparbl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopuwie u npakmuuecxkue
paoomeul:

JlaGopatopHas padota Ne 2. «M3yuenue
CTPOCHUS KJIETOK PACTEHUM, ) KUBOTHBIX U
OaKTepuii 1Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax U uX ONUCAHUEH

B 3aBUCUMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0JHOMEMOpaHHbIE,
JTByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OTMCHIBATh (PYHKITUN KAKIOTO
OpraHowa B KJIETKE.
XapakTepru3oBaTh KJIECTOYHOE SAPO KaK
MECTO XpaHeHus, nepenayu (yIBOCHUE
XPOMOCOM) U peaau3aiuu
(TpaHCKpHUIILIKS ) HACTEACTBEHHOM
uH(pOpMaIU KJIETKH.

[TepeuncisaTh 1 OMUCHIBATH KOMITOHEHTHI
a5pa 1 ux pyHKIHU;

CxeMaTtnyHO U300pakaTh CTPOCHUE
PACTUTEIBHOUN U )KUBOTHOM KIIETKH.
OOBIICHATH OMOJIOTMYECKOE 3HAUECHUE
TpaHCIOpPTa BELIECTB B KIIETKE

HTOoro 4acos 1o TeMe 8

Tema 4. JKusHenessTeJJbHOCTDb KJIETKH

4.1 | OOMeH BelIECTB. 2 OOMeH BellecTB, HIM METa0O0IN3M. PackpbiBaTh coziep:kaHue TEPMUHOB U
[TnacTnueckuii Accumunsanus (IJ1IaCTUYECKUA 0OMEH) [MOHATHI: OOMEH BEIIECTB U
obmeH. DOTOCUHTES. U JUCCUMIIISIIIUS (PHEPTETUUECKUM MpeBpalleHue YHEPTUH (META00JIN3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMIISILIMA, TIJIACTUYECKUI OOMEH,
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npoiiecca Mmetabonusma. Poib 3akoHOB
COXpaHEHUs BEIlECTBA U SHEPTUU

B IOHUMAaHUU MeTabonm3mMa. Turmbl
oOMeHa BeIEeCTB: aBTOTPOGHBIN U
rereporpodHbiil. Poias dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALCHUH
sHEpruu B kietke. DoTocuHTE3.
CaertoBasi u TeMHOBas (ha3bl
dbotocuntesa. Peakiuu hoTocunTesa.
DddexkTuBHOCTH POTOCHHTE3A.
3nayenue poTocuHTE3a IS KUZHU
Ha 3emuie. Biusinue yciioBuil cpesibl
Ha (POTOCHUHTE3 U CITIOCOOBI MOBBIIIICHUS
€r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX
paCTEHUN.

XeMOCUHTE3. XEMOCHUHTEZUPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUTs1 5KU3HU Ha 3emuie.
Hemoncmpayuu:

Tlopmpempwi: K. A. Tumupsizes.
Tabauywl u cxemol: «XITOPOTLIACTY,
«DotocuHTE3»

JTUCCUMUJISILIUSA, SHEPTETUYECKHI OOMEH,
dboTocunTes, GpoTonms,
dbochopunupoBaHue, MEPEHOCUHK
POTOHOB, XEMOCUHTES3.

OmnwuceiBaTh (HOTOCUHTES, MPOIIECCHI,
MPOTEKAIOIINE B CBETOBOU U TEMHOBOM
dbasze.

BbIsSBIATh NPUUMHHO-CIIEACTBEHHBIE
CBSI3U MEXAY MOTJIOIICHUEM COJIHEUHOM
SHEPruu XJIOPOPUIIIIOM U CUHTE30M
MoJiekysn ATO.

CpaBHUBATH UCXO/IHBIC BELIECTBA,
KOHEUHBIE MTPOJAYKTHI U YCIIOBUS
MIPOTEKAHUS PEAKIIMHA CBETOBOU U
TEMHOBOH (a3bl (HOTOCHHTE3A;
CpaBHuBaTh (HOTOCUHTE3 U XEMOCHUHTE3.
OueHuBath 3HaueHUE (POTOCUHTE3A U
XEMOCHHTE3a ISl )KU3HU Ha 3emiie

4.2

DHEPreTU4eCKUit
oOMeH

DHepreTuyeckuii 0OMEH B KIIETKE.
Pacmennenue BemecTs, BLIACICHHUE U
AKKyMYJIMPOBaHUE YHEPTHUU B KIIETKE.
DTansl SHEPreTHIECKOro oOMeHa.
['mukonm3. bpoxkeHnen ero BUpbI.

PackpsIBaTh cofeprkaHne TEPMUHOB U
MOHSTUN: SHEPTeTUUECKHUI OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpoXKeHue,
CHOUPTOBOE OpOXKEHHE, OMOIOTUYECKOE
OKHCIICHHE, KJIETOYHOE JIbIXaHUE,
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Kucnoponnoe oxucienue, uim
KJIETOYHOE JbIxaHue. OKUCIUTENbHOE
dbochopunupoBanue. I HEKTUBHOCTH
AHEPreTUYECKOro OOMEeHa.
Jemoncmpayuu:

Tabnuywl u cxemovl: « TUTIBITTATAHU,
«MeTabom3m», «MUTOXOHIPUSI,
«DHEPreTUYeCcKuii OOMEH»

JUCCUMMIIALINSA, (DEPMEHT.
XapakTepu3oBaTh OOMEH BELIECTB U
IpeBpalieHre SHeprun (MeTaboI13M)
KaK OJTHO UX CBOMCTB HUBOTO.
[TepeuncnsaTh 0cOOEHHOCTH
TUTACTUYECKOTO U IHEPTeTUUECKOTO
oOMeHa B KJIETKE; yCTaHaBIMBATh
B3aMMOCBS3b MEKIY HUMHU.

Paznuuath TUNIEI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOdHBIH.

OnuceIBaTh 3TAIBl SHEPTETUYECKOTO
oOmeHa (ITOArOTOBUTEIILHBIM,
OECKHUCIIOPOIHBIN, KUCIOPOTHBIN )

Y CPAaBHUBATb UX MEXIY COOOI1.
XapakTepru30BaTh peakluy MNIMKOJIN3a,
OpO’KeHUs1, KJICTOYHOTO JbIXaHHUS,
BBISIBIISITH IPUYMHHO-CJICICTBCHHBIC
CBSI3M MEXKY TJIUKOIH30M, KJICTOYHBIM
JbIXaHUEM U CUHTE30M MoJieKyn ATO.
CpaBHuBaTh 3pPEKTUBHOCTD
OECKHCIIOPOTHOTO ¥ KHCIIOPOTHOTO
ATANoB

4.3

buocunTes Genka

Peakuuy MaTpUuHOro CUHTE3A.
I'enernueckas nundopmanus u JJTHK.
Peanmsanus renetnueckon
nH(pOpMaLIUU B KIETKE.

PackpsiBaTh cojiep;kaHue TEPMUHOB
Y HNOHSTHUN: T€H, TCHETUYECKUM KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIUS,
TPaHCISIUUSL, KOAOH, aHTUKO/IOH,
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[ 'eHeTnueckuit KO METO CBOMCTBA.
Tpanckpunusa — MaTPUYHBIN CUHTES
PHK. Tpancnsauus — OnocunTe3 Oenka.
Otanel TpaHcidaiuu. KogupoBanue
aMUHOKUCIOT. Pons pubocomB
OnocuHTe3e OcIKa.

Hemoncmpayuu:

Iopmpemui: H.K. Konb1os.

Tabauyvt u cxemwvr: «Ctpoenue JJHK»,
«CtpoeHnue u PyHKIIMOHUPOBAHUE TEHAY,
«CunTtes 0enkay, «Permmukanmsa JTHKy,
«l'eHeTUECKUN KOIY.

ObopyoosaHue: MOJEIH- aNITUTUKAIAH
«Y neoenue JIHK u Tpanckpunims»,
«buocunTe3 6enKay

pubocoma, IeHTpaibHas J0rMa,
MOJIEKYJISIpHasi OMOJIOTHS.

Onpenensate CBOMCTBA FEHETUYECKOTO
KoJia (TPUIIIETHOCTb, OJTHO3HAYHOCTD,
BBIPOK/IEHHOCTh, YHUBEPCAJIbHOCTb,
HENEPEKPbIBAEMOCTb, HEIPEPHIBHOCTH ).
OrnurceIBaTh 3Talbl peain3alun
HACJIEICTBEHHOU MH(POPMAIIUU B KIIETKE.
CpaBHUBATH pEAKIIUA MATPUYHOTO
cunre3amoliekys PHK u Genka B kieTke
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Hexnerounsie
(bOpMBI KU3ZHU —
BHUPYCHI

Heknerounsie (opMbl KU3HU — BUPYCHI.
Hcropust OTKpBITHS BUPYCOB

(1. Y. UBanoBckwuii). OcobeHHOCTH
CTPOEHUS 1 )KU3HEHHOTO [IUKJIa BUPYCOB.
bakrepuodaru. bone3nu pacreHuit,
’KUBOTHBIX U YEJIOBEKA, BbI3bIBACMbIC
BHUpycamu. Bupyc nmmyHoaedunnra
gyenoBeka (BUY) — Bo3Oyaurens CITH/]a.
OOparHasi TpaHCKpHUIILIUS, pEBEpTa3a u
uHTerpasa. [Ipodpunakrika
pacnpocTpaHeHUs! BUPYCHBIX
3a00JIeBaHU.

PackpwiBaTh coiep)kaHle TEPMUHOB U
MOHSITUI: BUPYC, BUPYCOJIOTHS, KATICHI,
6akTepuodar, BUpyc UMMyHOACPUITUTA
yenoBeka (BUY), oHKOreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOYHYIO (POPMY JKU3HH;
0COOCHHOCTH CTPOCHHUS U
KHU3HECSATEIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN IUKJI BUPYCOB
UMMYHOJE(PUIINTA YETOBEKA; pa3InyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3auku), 6akrepuodar, BUY.
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Hemoncmpayuu:

Hopmpemuwi: [1. 1. IBaHOBCKH.
Tabauyvt u cxemol: «Bupyco»,
«bakrepuodarmny; «Crpoenue u
*KU3HEeHHbIN UK BUpyca CIIM/1a,
OakTepuodara.

ObopyoosaHnue: MOACIH CTPYKTYPhI
JHK; marautHast Mo/ieJb-anInKalus
«CTpoeHue KIETKn»

OO6O0CHOBBIBATh U COOJTIOJIATH MEPHI
PO HIIaKTUKY pacpOCTpaHEHUS
BUPYCHBIX 3a00JI€BaHUI
(pecriupaTopHBIE, KETYT0THO-

KHIIICYHBIC, KJICIIEeBOU dHIEaTHT,
BUY-undexius)

HToro 4yacoB 1o teme 6

Tema 5. PazMHOKeHHe W MHAMBHUAYAJbHOE Pa3BUTHE OPraHU3MOB

5.1 | J)KusHeHHBIA UK 1
KJIETKU. [lenenue

KJIeTKUu. MUuTOo3

KieTouHbIN IIUKJII, UM )KU3HESHHBIN 1K
kietku. MaTepdasa u mutos.
ITporneccrl, mpoTekaroriue B uHTepdase.
Pemnukanus — peakuus MaTpU4IHOTO
cunresza JIHK. CtpoeHue xpoMocom.
XPpOMOCOMHBIN HAOOp — KAPUOTHII.
JIMIIITONAHBIN 1 TallJIONJHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[{uTomornyeckre OCHOBBI PA3MHOKEHUS
Y WHJIUBUAYAJIBHOTO Pa3BUTHS
OpraHu3MoB. [leseHue KIIETKA — MUTO3.
Cranun muto3a. [Ipoueccsl,
MPOUCXOAIINE HA PA3HBIX CTAIUAX
MUTO3a. buOJIOTHYEeCKMI CMBIC MUTO34.
[Iporpammupyemasi rubGenb KISTKH —
aroIiTo3.

PackpbiBaTh conep:kaHue TEPMUHOB U
MOHSATUH: KIIETOYHBIN LIMKI, MHTEp(Da3a,
penyIUIMKALMS, XpPOMOCOMA, KAPUOTHII,
TraIuIOUAHBIN, JTUIIJIOUIHBIN
XPOMOCOMHBIN HAOOp, XPOMATHU/IHI;
MUTO3 €T0 cTaauu: npodasa, meradasa,
aHnadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN [IUKIT KIETKU;
NEPEUUCIISATh U XapaKTepU30BaTh
MEePUOAbI KIETOYHOIO IHUKJIA,
CpPaBHHUBATh UX MEX]y COOOM.
OnuceIBaTh CTPOCHHUE XPOMOCOM,
KapUOTHUIIOB OPTraHU3MOB, CPAaBHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBATH CTAINA MUTO3A.

PaznnuaTte Ha MUKpoTpenaparax
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Hemoncmpayuu:

Tabnuywl u cxemwvi: «KIEeTOUHBIN ITUKI,
«Pemmmkamusa JHK», «CtpoeHue
XPOMOCOMBI», « MUTO3»; MarHuTHas
MO/IeJb-alIIuKalus «/leneHue KiaeTkny;
monens JJHK.

ObopyoosaHue: CBETOBOM MUKPOCKOIT U
MuKpornpenapar «KapuoknHes B KJIETKax
KOpEIIKa JIYKay.

Jlabopamopuwie u npakmuuecxkue
paoompl:

JlabGopaTtopnas pabota Ne 3.
«HabmoieHre MuTO3a B KJIETKaX
KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

Y PUCYHKAX CTaJIU1 MHUTO3A.
PackpbiBaTh OMOIOTrMUECKHI CMBICIT
MUTO3a

52

DopMbl
Pa3MHOXKEHUSA
OpraHu3MOB

dopMbI pa3MHOKEHUSI OPTAHU3MOB:
0ecI10JI0€ U MOJIOBOE.

Busl 6ecronoro pa3MHOXKEHUS:
JIeJICHUE HaJABOE U ITOYKOBAHHUE OJTHO-
1 MHOTOKJIETOYHBIX, CHOPOOOpa30BaHueE,
BETETATUBHOE Pa3MHOKCHHE.
HckyccTBeHHOE KJIOHUPOBAHNE
OpraHU3MOB, €r0 3HAUYCHUE
JUISCEIICKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIUYUHUS
OT OecroJIoro.

Hemoncmpayuu:

PackpbiBaTh coaep:kanre TEPMUHOB
Y TIOHSITUW: PA3MHOXEHHE, KIIOH,
MOJIOBBIC KJIIETKH (raMeThl),
SAUIIEKIIeTKA, CIIEPMATO30U /I, 3UT0TA,
JIeJICHUE HAaIBOE, TOYKOBAHUE,
cropyJisiius, pparMeHTanus,
BETETAaTUBHOE Pa3MHOXKECHHE,
CEMEHHOE Pa3MHOKEHHE, OTIBIICHHE,
JIBOIHOE OTIOZOTBOPEHUE, MOJIOBBIE
KeJe3bl, CCMCHHHUKH, THIYHUKU,
OTUIOJIOTBOpPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauysl u cxemol: «OOPMBbI
Pa3MHOXKEHUS OPTAHU3MOBY, «/IBOMHOE
OIJIOZJOTBOPEHUE YLIBETKOBBIX
pacTeHun», «Jlemenue KieTku
OakTepun», «BereraTuBHOE
pPa3sMHOXKEHUE pacTeHU», « CTpOeHUE
MIOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOEHHOCTH

¥ 3HA4YCeHHE OECIT0JIOTO U IMTOJI0BOTO
CIIOCO0OB Pa3MHOKCHHUSI.

Boiienars BuabI 6ecionoro
Pa3MHOXKEHUS; BBISBIISITH B3AaMOCBSI3U
Mexy hopMaMu U criocodamMu
Pa3MHOXEHUS, U UX OMOJIOTHIECKUM
3HAYCHHUEM.

Brnaners npuémMamMu BEreTaTUBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX pAaCTEHUN
(Ha mpuMepe KOMHATHBIX ).
XapakTepru30BaTh MOJOBBIC KICTKU:
STMIIEKJIETKH, CTIEPMAaTO30H/IbI;
BBISIBJISITH OCOOCHHOCTH

UXCTPOCHHS

53

Meiios

Meiio3. Craguu meiiosa. [Iporeccsl,
IIPOUCXOIAIINE HA CTAAMUAX MENO3A.
[ToBeneHrne XxpoMOCOM B MEHO3E.
Kpoccunrosep. buosiornueckuii CMbICI
Y 3HA4YEHHUE MEM03a.

Hemoncmpayuu:

Tabauysl u cxemvl: «JIeICHUCKICTKI,
«Mero3s».

Obopyoosanue: monens JIHK;
MarHuTHas MO/I€/Ib-alIInKaII s
«JleneHue KICTKN

PackpbiBaTh coziep;kaHue TEPMUHOB U
MOHSATUM: MEN03, KOHbIOT a1
XPOMOCOM, IEPEKPECT (KPOCCUHTOBEP)
XpOMOCOM, TAMETHI.

XapakTepru3oBaTh Mei03 Kak criocod
KJICTOYHOTI'O JICJICHUS; OMMCHIBATh MEi03
M0 CTaJUsSIM; CPAaBHUBATh CTaJNU Meil03a
1 MHATO3A.

PaznuuaTh Ha puCyHKax CTauu Meio3a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meo3a
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5.4 | ObpazoBanue u ["ameTorenes — npoiecc 06pa3oBaHus PackpriBath coniepxaHre TEpPMUHOB U
pa3BUTHE NIOJIOBBIX MOJIOBBIX KJIETOK Y>KHBOTHBIX. MOHSATUI: TAMETOTEHE3, CIEPMATOIEHE3,
KJIETOK. [TonoBble kele3bl: CECMEHHUKH U OOTr€HE3, CIEPMATO30HU/I, aKpOCOMa,
OnooTBOpEHME anyHuku. OOpa3oBaHKe U Pa3BUTHE AUIEKIIETKA, TOJISIPHBIE TENbLIA.

ITOJIOBBIXKJIETOK — FaMeT (CIIepMaTo30M 1, | XapaKTepu30BaTh 0COOCHHOCTHU
AUIIEKIIETKA) — ClIEpMaTOTeHe3 U raMeTOreHe3a y )KUBOTHBIX U €r0 CTa/INH;
ooreHe3. OCOOEHHOCTH CTPOCHUS MIOJIOBBIE KJIETKH )KMBOTHBIX U OITUCHIBAThH
SAUIIEKIETOK U CTIEPMATO30UI0B. MPOLIECC UX PA3BUTHSL.

OnnonorBopenue. [lapTeHorenes. CpaBHUBATH CIIEPMATOrEHES U OOTEHES.
Hemoncmpayuu: OnuceIBaTh OMIOAOTBOPEHUE,

Tabnuysl u cxemvi: «IIpsmoen HempsiMoe | OMOIOIHYECKOE 3HAYEHHE

pa3BuTHeE», «l'amMmerorenes OIIOIOTBOPEHUS

Yy MIIEKOTIUTAIOUINX U YEJIOBEKA.

Obopyoosarnue: Moaenb MeTadazHoit

XPOMOCOMBI, MUKPOCKOII,

MuKpornpenaparsl «CriepMaTo30u sl

MJIEKOIUTAIOIIEr oy, «SIiekieTka

MJIEKOTUTAOILIETO».

Jlabopamopnuie u npakmuueckue

pabomoi:

Jlabopatopnas pabota Ne 4. «3yuenue

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTMpenaparax»

5.5 | MuauBuyansHOE NunuBuayanbHoe pazBuTHe (OHTOTeHE3). | PackpbiBaTh cosiepkaHue TEPMUHOB
pa3BuTHE OMOpHOHATBHOE Pa3BUTHE Y TIOHSATUI: OHTOT€HE3, SMOPUOTEHE3,
OpPraHu3MOB (amOpuorenes). Jransl SMOPUOHATIBHOTO | 3UT0TA, APOOJICHHE, OJIaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX ) KUBOTHBIX:

Mopyna, 6y1actyna, 6J1acToIeb,
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Ipo0OJieHHe, TaCTPYIISIIMS, OPraHOTEHE3.
[ToctaomOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE MPSAMOE (JIMYMHOYHOE).
Bumsinue cpenpl Ha pa3BUTHE
OpraHu3MOB; (PaKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOXKIECHHBIE YPOJCTBA.

Poct u pasButue pacrenuii. OHTOTeHE3
LIBETKOBOT'O PACTEHUA: CTPOEHUE CEMEHU,
CTaIuy Pa3BUTHSL.

Jemoncmpayuu:
Tabauysl u cxemovl: «OCHOBHBIE CTaANU

OHTOreHe3a», «IIpsmoe u Henpsamoe
pa3BUTHEY, «/[BOMHOE OIIOOTBOPEHUE
YUBETKOBBIX PACTEHUI»

racTpysna, HeHpyJia, OpraHoreHes;
3apOJIbIIIEBbIE JTUCTKH: SKTOAEPMa,
Me30/iepMa, SHTO/IepPMa;
NOCTAIMOPHOHAIBHOE PA3BUTHE: MPSMOE
U HeTipsiMoe (JTMIUHOYHOE); MeTamop(do3,
Meracrnopa, MUKpOCIOpa, MbUIbLIEBOE
3€pHO, CIIEPMUU, 3aPOJIBIIIEBBIN MEIIOK,
JIBOMHOE OIJIOJJOTBOPEHUE.
Onpenensteb 3Tarbl SMOPUOHATIBLHOTO
pPa3BUTHS XOPJIOBBIX HAa CXEMaX H
npenaparax v OMUChIBaTh MPOLIECCHI,
IPOUCXOSIINE HA KAXKIOM dTalle.
CpaBHHBAaTh I1EPUO/IBI OHTOI'€HE3A;
psIMOE U HETIPSAMOE (JIMIMHOYHOEC)
OCTAMOPUOHAIBHOE Pa3BUTHE,
3apOJIBIIIHN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBSICHATH OMOJIOTHYECKOE 3HAYCHUE
pa3BuTHUs ¢ MeTaMop(}o3omM;
OTPUIIATETLHOE BIUSHUE AJKOTOJIS,
HUKOTHHA U APYTHX TEPATOTEHHBIX
(aKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeioBeKa.

OnuceIBaTh MPOLECC IBOMHOTO
OTUTOZOTBOPEHUS Y IBETKOBBIX
pacTeHui

Hroro 4yacoB 1o teme
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Tema 6. HaciieaCTBEHHOCTb M U3MEHYUBOCTH OPraHU3MOB

6.1 | I'eneTuka — HayKa 1 [IpenmMer u 3aga4ul TEHETUKH. PackpriBath coniepxanre TEpPMUHOB U

0 HaCJIEACTBEHHOCTH Pounb nuronoruu u sMOproIOTUU MOHSTUI: T€H, TEHOM, TeHOTHUII, (PEHOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHUH F€HETUKU. BKiaz XPOMOCOMBI, aJIEJIbHBIE I'€HbI (AJIENHN),
POCCHUHCKHX U 3apyOEKHBIX YUEHBIX B rOMO3UI0Ta, F€TEPO3UTr0Ta,
pa3BUTHE TEHETUKHU. MEeTOAbl TEHETUKU JOMUHAHTHBIN NPU3HAK (T€H),
(TuOpUA0TOTUYECKHA, pelLecCUBHBIN MpU3HAK (T€H), YucTas
LHUTOT€HETHYECKHI, MOJIEKYIISIPHO- JUHUS, THOPUL.
TEHETUYECKUN ). [lepeuncnsaTh U XapakTepu30BaTh
OCHOBHBIE T€HETUYECKUE MTOHSATHS. METO/1bl TEHETUKH: THOPUIOJIOTUYECKH,
['eneTnyeckasi CHMBOJIMKA, LIUTOT€HETUYECKH, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CXeMaxX CKpPeIIMBaHU. | FTCHETHYECKUI; JOMUHAHTHBIC U
Jemoncmpavuu: pELIECCUBHBIE NTPU3HAKHA PACTEHUHN U
Ilopmpemuwi: I'. Mennens, T. Mopras, YKUBOTHBIX.
H. U. BaBunos, C. C. UeTBepHKOB, [Tonp30BaTHCA TEHETUYECKOU
H. B. Tumodeer-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIUKOU
Obopydosanue: MOJIETb- ANITUTUKAIUS JUTSL 3AITMCU TEHOTUITNYECKHUX CXEM
«MoHOTrUOpUTHOE CKpEIIUBAHHUEY, CKpEIIMBaHU
repbapuii «['opox moceBHOW»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHMS PackpsiBaTh copepxaHne TEPMUHOB

HaCJIEI0BaHUS NPU3HAKOB, YCTAHOBJICHHBIE Y TIOHSITHI: MOHOTUOPHIHOE

IIPU3HAKOB. I'. Menaenem. MoHnorubpuHOE CKpenuBanue, (GEeHOTHITNIECKUE

MonorubpugaHoe CKpEIlMBaHNE. 3aKOHEAMHO00pa3us rpynibl, THOPUAOIOTUYECKU METOI,

CKpEIIMBAHHE ruOpH10B EPBOTo MOKoJIeHUs. [IpaBuio | 4ucThie TUHUH, JTOMUHUPOBAHUE TEHOB

JOMUHHUPOBAHUA. 3aKoH pacliCIICHUA
IMPHU3HAKOB. ['mmoTtesa 4YucTOThI ramMeT.
[lomHOEM HEmoaHOE AOMHWHHUPOBAHMC.

(moJIHOE, HETMOIHOE), paclIeIICHUE
B IIOTOMCTBE.
OnuceIBaTh METOIUKY TTPOBEICHUS
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Hemoncmpayuu:

Iopmpemuwi: I'. MeHensb.

Tabauyvt u cxemvi: «MoHOTUOPUIHOE
CKPEILUBAHUE U €r0 [IUTOTCeHETUYEeCKast
OCHOBa», «3aKOH pacIlIeIUICHUS U €ro
[UTOTEHETUYECKasi OCHOBay», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MoOJAeNU-anInKanu « MoHOTUOpUAHOE
CKpeluBanuey, «HemnonHoe
JTOMHHHUPOBaHUE», repoapuii «I'opox
IIOCEBHOM

I'. MenaenemMonsITOB 110 H3YUYEHUIO
HAaCJICIOBAHUS OJTHOW MTapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpsiBaTh conepxaHue 3aKOHOB
eMHO00pa3usi THOPUIOB IMTEPBOTO
MTOKOJICHUS U 3aKOHA PACILECTUIEHUS.
OOBACHATH TUIOTE3Y YUCTOTHI TAMET.
3anuchIiBaTh CXeMbl MOHOTHOPHUIHOTO
CKpEITUBaHUS, OOBSICHITE €T0
LATOJIOTUYECKNE OCHOBBI U PEIIATh
reHeTHYEeCKHUE 3a1a4uu

Ha MOHOTHOpHUJIHOE CKpEIIMBAHHE

6.3

Jurubpuanoe
CKpelUBaHHE.
3aKOH HE3aBHCUMOTO
HacJe0BaHus
NPU3HAKOB

JurnbpuHoe ckpenBatue. 3akoH
HE3aBHUCHUMOTO HACJICIOBAHUS
MpU3HAKOB. [ [uToreHeTnyeckme OCHOBHI
TUTHOPUIHOTO CKPEIIMBaHUS.
AHanu3upyrouee CKpeIlyuBaHue.
Hcnonb3oBaHre aHATM3UPYIOIIETO
CKpEUIMBaHUS JJIsl ONIPEACIICHUS
Te€HOTHUITa OCOOMU.

Hemoncmpayuu:

Ilopmpemuwi: I'. MeHnuens.

Tabauysl u cxemol. «JlurudpuiHoe
CKpeniuBanuey, «lLluronornueckue
OCHOBBI IUTUOPUTHOTO CKPEIITUBAHUSD.
ObopyoosaHue: MOJIETb- ANITUTAKAITAS
«lurubpuiHoe ckpenrBaHue»

PackpeiBaTh cojpep:kaHe TEPMUHOB U
MOHSATUI: TUTUOPHUIHOE CKPEITUBAHUE,
aHAJIU3UPYIOIIEE CKPEIIMBAHUE.
OmnwuceiBaTth onbITH I'. Menaens

M0 U3YyYECHUIO HACTIEOBAHUS IBYX Tap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackppiBath conepxanue 3aKkoHa
HE3aBUCHUMOT0 HACJIEIOBAHU S TPU3HAKOB.
[IprMeHATH MaTEMAaTUYECKUM pacyeT

C MOMOIIbIO METO/Ia IEPEMHOKEHUS
BEPOSITHOCTEN U 3aMUCH C TOMOIIBIO
(CHOTUITMYECKUX PAJTUKATIOB
paclIeIIeHUs MPU3HAKOB y TOTOMKOB
10 ()CHOTHUITY U TCHOTHUITY.
3anuchiBaTh CXEMbI JTUTHOPUTIHOTO
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CKpEILUBAHUS, OOBSICHATH €TI0
IIUTOJIOTUYECKUE OCHOBBI M peliaTh
IreHETUYECKHUE 3a/1a4d Ha TUTUOPUIHOE
CKpeIIIMBaHHE

6.4

CueruieHHOE
HacJIeJOBaHUE
IPU3HAKOB

CuenyieHHOE HacleJOBaHUE TPU3HAKOB.
Pa6ora T. Moprana no cuernjieHHOMY
HacjaeqoBaHuIo reHoB. Hapyienue
CLEILJICHUS TEHOB B PE3yJIbTaTe
KPOCCHUHIOBepa. XpOMOCOMHAas TEOPHUSI
HACJICICTBEHHOCTH.

['eneTnueckue KapThl.
Jemoncmpavyuu:

Ilopmpemuwi: T. Mopras.

Tabauywvl u cxemol: «Metios»,
«I'eHeTHUECKHE KapThl PaCTEHUN,
KUBOTHBIX U YEIIOBEKAY,
«B3auMopencTBue amienbHbIX TEHOBY.
ObopyoosaHue: MUKpOIIpeniapaT
«JIpozodunay (HopMa, myTaruu Gopmbl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Moaenb-anmukanusa «llepekpéct
XPOMOCOM.

Jlabopamopuwie u npakmuuecxkue
paoomoi:

JlabGopaTtopHnas pabota Ne 5. «3y4uenue
pe3yJabTaTOB MOHOTUOPHUIHOTO

U TUTUOPHUIHOTO CKpPEITUBAHUS

PackpeiBats conepkaHue TEPMUHOB U
MOHATHN: CUEIIJIEHHOE HACIIEJOBAHNE
MPU3HAKOB, PEKOMOWHAIINS T€HOB,
TEHETUYECKUE KaPThl XPOMOCOM,
MOPraHu/a.

HaspiBaTh OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOW TEOpUHU
HacsenctseHHoctu T. Moprana;
packpbIBaTh coJepKaHue paboThI

T. Moprana no CuerieHHOMy
HACJICJOBAHUIO T'€HOB U IPUYHHBI
HapyILIEHUs CUEIJICHNS MEXK Y TEHAMU.
3anuchIBaTh CXEMbI CKPEIMBAHUS

IIPU CUEIIEHHOM HACJIEIOBAHUH,
OOBSACHATH IPUYUHBI PEKOMOUHALIUN
TE€HOB, ONPEACIISTh YUCIIO TPYIII
CLEIUICHHS] TEHOB; PEIIaTh TCHETUYECKUE
3a/1a4M Ha CLEIJICHHOE HACIEJOBAaHUE
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y Ip030( Bl HA TOTOBBIX
MHKpOIIperaparaxj

6.5 | 'enetuka momna. I'enetuka noma. XpoMoCOMHOE PackpsiBaTh coniep:kaHue TEpPMUHOB U
HacnenoBanue ONpeENICHUE M0JIa. AyTOCOMBI U MOHSATUI: XPOMOCOMHBII HabOD,
IIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIE U | @yTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CUEIUICHHBIX C I10JIOM reTEPOraMeTHbIE OPTraHU3MBI. TOMOTAMETHBIN MOJI, TETEPOTaMETHBIN

Hacnenosanue npu3HakoB, CUEIUICHHBIX | I10JI, CLIETUIEHHOE € II0JIOM HACJIEA0BaHUE
C TIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBICHATH IUTOJIOTMYECKHE OCHOBBI
Ilopmpemuwi: I'. Menpnens, T. Mopras, XPOMOCOMHOI'O MEXaHU3MA ONIPEICIICHUS
H.M. Basuios. T10JIa Y PA3JIMYHBIX OPTaHU3MOB.
Tabauyvl u cxemol: «I'eHETHKA MONAY, CpaBHUBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEAOBaHNUS, HACJIEI0BAHUS IPU3HAKOB, CLICIIJICHHBIX
CLEILIEHHOTO C MOJ0M», «KapruoTuribl Y HE CLEIUICHHBIX CHO0JIOM. Pemars
YEJIOBEKA U KUBOTHBIX) Ir€HETUYECKHUE 33/1a4X HA HACJIEI0BAHUE
CUEIJICHHBIX C TIOJIOM IPU3HAKOB

6.6 | I3MeHUYHMBOCTS. N3menunBOCTh. BBl H3MEHYMBOCTH: PackpsiBaTh coziep:kaHue TEpPMUHOB U
Henacnencreennas HEHACJIEACTBEHHAs U HACJIEACTBEHHAS. IOHATUI: U3MEHYUBOCTb,

U3MEHYUBOCTD Pousb cpenpl B HEHACHEACTBEHHOM HACJICICTBEHHAsA N3MEHYUBOCTD,

U3MEHYUBOCTU. XAPAKTEPUCTUKA
MOTU(DUKAITMOHHON H3MEHYUBOCTH.
BapuaunoHHbId psig v BapyuallMOHHAs
KpuBas. Hopma peakunu npusHaka.
KonnyecTBeHHBIE 1 KAUECTBEHHBIE
MPU3HAKNA U UX HOPMA PEAKILIUU.
CaoiicTBamMo U (PUKALTUOHHOMN
W3MEHYHUBOCTH.

HEeHAaCJIeICTBEHHAS N3MEHYHUBOCTbD,
MoIu(pUKaAIIMOHHAS U3MEHYNBOCTb,
BapHAllMOHHBIN Psijl, BAPHAHTA,
BapHUallMOHHAs KpUBasi, MPU3HAK,
HOpMa peaKIMH, KOJTUYECTBEHHBIEC U
KauyeCTBEHHBIC TIPU3HAKHU.
Knaccudummpoats Buabl
U3MEHYMBOCTH U BBISIBIISATH UX
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Hemoncmpayuu:

Tabauywl u cxemol: «Bumapl
U3MEHUYMBOCTIY, «MoaudukamoHHas
U3MEHUYUBOCTHY.

Jlabopamophule u npakmuuecxkue
paoompl:

JlabopatopHas pabota Ne 6. «3yueHue
MOAU(PUKALIMOHHON U3MEHUYUBOCTH,
IMOCTPOCHUE BAPUALIMOHHOIO Pl U
BAPUALMOHHON KPUBOI»

Ononornyeckue 0COOCHHOCTH.
[IepeuncnsaTh CBOKWCTBA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTHU U

00BACHATE €€ 3HAUCHUE AJI OpraHu3MOB.

Pa3nuuare KOIM4YECTBEHHBIE U
KAueCTBEHHbIEC TPU3HAKHU; CTPOUTH
BAPUALIMOHHBIN psJl, BAPUALIMOHHYIO
KPUBYIO, BBIYUCIISATH CPEIHEE 3HAUCHHE
IIpU3HAKa

6.7

Hacmnencrsennasa
U3MEHYUBOCTH

HacnencrBenHas, Wi reHOTUITMYECKAs]
n3MeHYnBOCTh. KoMOnHaTHBHAS
U3MEHYMBOCTb. Melno3 U 110J10BOM
MPOIIECC — OCHOBA KOMOMHATUBHOM
W3MEHYMBOCTH. MyTallMOHHaA
M3MEHYUBOCTD.

Knaccudukanus MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE.

YacTtoTa 1 MpUYMHBI MyTALAMN.
MyTtarenssie (GaKkTOpHbI.

3aKOH rOMOJIOTUYECKHUX PSIOB

B HACJIEJICTBEHHOW U3MEHYNBOCTH

H. W. BaBunosa. BresnepHas
HACJIEJICTBEHHOCTh U N3MEHYUBOCTb.
Hemoncmpayuu:

Topmpemuwi: I'. ne @pus, H. 1. BaBunos.
Tabauysl u cxemvi: «MyTalMOHHAS

PackpriBath cosiepkanie TEPMUHOB U
TIOHSATHM: HACJICACTBCHHAS
M3MEHYNBOCTH, KOMOMHATHBHAS
U3MEHYMBOCTh, MyTallHOHHAS
W3MEHYUBOCTh, MyTaHT, MyTalllH:
Te€HHbIE, XPOMOCOMHBIE, T€HOMHBIC;

IMOJIMTIJION AU, aHCYIIIIONANUA, MyTAaI CHBI.

XapakTepru30BaTh HACIEICTBEHHYIO
U3MCHYHMBOCTD; (POPMYIIMPOBATH 3aKOH
TOMOJIOTHYECKHX PSIJIOB

B HACJIEACTBEHHON N3MEHYHUBOCTH

H. 1. BaBmiioBa u 00BACHSITE €ro
3HAYEHHUEIsT OMOJOTHU U CEJIEKIUH.
KnaccudumupoBats MyTanuu: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOAUTH
MIPUMEPHI MyTALIUH.

OOBSICHATH MPUYMHBI BO3HUKHOBEHUS
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U3MEHUYUBOCTbHY.

Obopyoosanue: MAKPOCKOII,
Mukponpenapar «JIpozoduia» (Hopma,
MyTaru GOpMbI KPBUTBEB B OKpacKa
TeJa); KOMHATHBIE PACTEHUS C IECTPOU
OKPaCKOM JINCTHEB.

Jlabopamopnvie u npakmuuecxkue
pabomol:

Jlabopatopnas pabota Ne 7. «Ananms
MyTaIui y 1po30(puiibl Ha TOTOBBIX
MUKpOIIpenapaTax»

MYTaIuii, posib (PaKTOPOB-MYyTareHoB.
CpaBHUBATH BUABI MyTallui; BBISBISATH
IPUYUHBI HACJIEICTBEHHOM
U3MEHYMBOCTH, HCTOYHUKH MYTarcHOB
B OKpYXaloleil cpenie (KOCBEHHO).
XapakTepru30BaTh BHESIEPHYIO
HACJICJICTBEHHOCTh U N3MEHUYHUBOCTh

6.8

I'eneTuka yesoBeka

I'enetruka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIC METOIbI TCHETUKHU YSJIOBEKA:
TeHEAJIOTHYECKHM, OJIM3HEI[OBEIN,
[IMTOr€HETUYECKUI, ONOXUMHYCCKHI,
MOJIEKYJIAPHO-TE€HETUYECKUM.
CoBpeMeHHOE OIpe/IeICHUE TeHOTUIIA!
MMOJITHOTEHOMHOE CEKBEHUPOBAHMUE,
T€HOTUITMPOBAHUE, B TOM YUCIIE

¢ nomoieto I1IP-ananu3a.
Hacnencresenusie 3a001eBaHus
YeJI0BEKa: TeHHEIE 00J1e3HHU, 001e3HU

C HacJIeACTBEHHOU
MPEPaCOIOKEHHOCThIO, XPOMOCOMHBIE
oone3nn. CoMaTHUECKUE U
T€HEPATUBHBIC MYyTalIUH.

PackpsIBaTh conep;xaHue TEPMUHOB U
IOHATHN: KAPUOTUII YEIOBEKA,
LUTOT€HETUYECKUI METOL,
reHEeaJl0rn4eCcKuii METO, POAOCIOBHBIE,
OJIM3HELOBBIA METO/I, HACJICCTBEHHbBIE
0oJie3HU: (MOHOTCHHBIE,

C HacCJIeACTBEHHOU
IIPEIPACIOI0KEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-T€HETUYECKOE
KOHCYJIbTUPOBaHUE.

[TepeuncnsaT 0COOEHHOCTH U3YyUEHUS
TE€HETUKH YEJIOBEKA; IPUBOAUTH
IPUMEPBI HACIIEICTBEHHBIX O0JIE3HEN
YEJIOBEKA, XapaKTepU30BaATh METObI UX
npO(HIaKTUKN; 000OCHOBBIBATH 3HAYEHUE
MEIUKO-TEHETHYECKOT O
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CtBosoBbI€ KJIETKH. [IpUHLIUATIBI
3I0POBOTO 00pa3a >KU3HU, THATHOCTUKH,
MPO(IITAKTUKA U JICUCHHS TCHETHIECKUX
Oosie3Her. MeIuKO-reHETUYECKOE
KOHCYJIbTUPOBaHHE. 3HAUEHUE
MEIUIMHCKON T€HETUKHU

B IIPEIOTBPALICHUH U JIEYEHUU
reHEeTUYEeCKUX 3a00JIEBaHUI YelloBeKa.
Hemoncmpayuu:

Tabnuywvl u cxemor: «<HacmemoBanue
pesyc-axTopay, «I eHeTHKa rpynmn
KPOBUY.

Jlabopamopusie u npakmuuecxkue
pabomoi:

ITpakTuyeckas padota Ne 2.
«CocraBiieHUE U aHAJIU3 POAOCIOBHBIX
YeJIOBEKay

KOHCYJIbTUPOBaHUS.
BoIgBISTE M cCpaBHUBATh MEXITY COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKH
YEJIOBEKa.

CocTaBnsTh U AaHAJIM3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

Hroro 4yacoB 1o teme

8

Tema 7. Ceniekuusi opranus

MOB, OCHOBBI

OMOTEXHOJIOTHH

7.1

Cenexkuus Kak HayKa
U IpoIecc

1

Cenekuust Kak HayKa U IpolLiecc.
3apOoKIECHUE CENEKIINU U JOMECTUKALUS.
Yuenue H. W. BaBunosa o neHrtpax
MHOT000pa3usi U MPOUCXOKACHUS
KYJBTYPHBIX PACTCHUN.

L{eHTpBI MPOUCXOKIECHNS JOMAITHUX
KUBOTHBIX.

CopT, mopoja, mramm.

PackpeiBath coqepkaHue TEPMUHOB
U TIOHSITHI: CeleKLUs, COPT, opoa,
HITaMM, JIOMECTUKAIIUS, A
0JIOMaIlIHUBAHUE, LICHTPbI
MHOT000pa3us U MPOUCXOKICHUS
KyJbTYPHBIX PacTeHUH U
YKUBOTHBIX, THOPUAU3AIIUSA,
MCKYCCTBEHHBIN 0TOOP.
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Hemoncmpayuu:

Ilopmpemui: H. 1. BaBuios.
Tabauysl u cxemsi: xapta «LleHTpHI
MHOT000pa3us ¥ MPOUCXOKICHHUS
KyJbTYpHBIXpacTeHu», «I1oposb
JOMaITHUX KUBOTHBIX», «CopTta
KYJIbTYPHBIX PACTEHUI.
Obopyodosanue: MyJISHKU TUIOJ0B U
KOPHEIIOI0B AUKHUX (HOpM U
KYJIbTYPHBIX COPTOB PACTEHU;
repOapuii «CeabCKOX035HCTBEHHbIE
pacTeHusD)

HaswiBaTh 1 cpaBHUBATH OCHOBHBIC
ATanbl pa3BUTUS CETEKIIUH.

N3narate yuenne H. 1. BaBunosa

0 LIEHTPAX MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHui; pa3nuyaTh LIEHTPHI Ha KapTe
MUpa, CBSI3bIBATH UX MECTOIOJIOKEHUE
C oyaramu BO3HUKHOBEHUSAPEBHEHIIINX
[MABWJIN3AIINN.

CpaBHHBaTh cOpTa KYJbTYPHBIX
pacTeHUi, MOPOAbI JOMALITHUX
KUBOTHBIX U WX JUKUXIIPEIKOB.
OneHuBaTh poJib CENCKIUU

B 00€CIIeYeHUH MPOI0BOJIbCTBEHHOM
0€30MacHOCTH YeJI0BEYeCTBa

7.2

Metonsl n
JNOCTHKEHUS
CEJIEKIIUU PACTEHUU
Y JKMBOTHBIX

CoBpeMEeHHBIE METOIbI CEJICKIIUH.
MaccoBblii 1 UHIUBUTYAJIbHBIA OTOOPHI
B CEJICKIIMUPACTCHUIN U )KUBOTHBIX.
Ouenka sKcTepbepa.
bin3K0pOACTBEHHOE CKPEIIMBAHUE —
uHOpuUAUHT. Yucras TuHUS.
CkpenmBaHue YUCThIX JTUHUM.
['eteposuc, wiv rubpuHas cuia.
HeponcTeBenHoe ckpenmBaHue —
aytopuauHr. OTnanéHHas
rudpuau3anms u e€ yCrexu.
HckyccTBEHHBIN MyTareHes U MoJy4eHue
MOJUIIIONIOB. JIOCTHXKEHUS CENEKINN

PackpsiBaTh conep:kaHnne TEPMUHOB U
MOHSATUM: UCKYCCTBEHHBIN 0TOOD,
MacCOBBII 0TOOp, UHAUBUIYATbHBIN
0T0Op, PKCTEPhEP, OIM3KOPOACTBEHHOE
CKpeUIMBaHUe, YUCTAasl JIMHUS, T€TEPO3UC,
HEPOACTBEHHOE CKpEIIMBaHNUE,
WCKYCCTBEHHBI MyTareHes,
nosurmionabl. CpaBHUBATH (POPMBI
UCKYCCTBEHHOI'O 0TOOpa (MaccoBOro U
WHUBUTYAJILHOTO), BUbI
rubpuan3anuu (0IM3KOPOICTBEHHOMN U
OTJQJICHHOM ), CHOCOOBI MTOTyYEHHUS
MOJIUTLIIOUIOB.
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PaCTEeHMM, )KUBOTHBIX U
MUKpPOOPTaHU3MOB.

Hemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. 1. Kapneuenko, M. ®. 1BaHOB.
Tabauysr u cxemwl: «OTHANCHHAS
rubpuan3anusy, «PaboTel akageMuka
M. @. UBanoBay», «Ilomummongusy .
ObopyoosaHue: MyJsHKH TUIOAOB U
KOPHEIUIO0B AUKUX (GOPM U
KYJBTYPHBIX COPTOB PACTEHUH.
Jlabopamophule u npakmuuecxkue
pabomot:

Okckypeust «OCHOBHbBIE METObI U
JOCTUKEHUS CEJIEKLIMU PACTEHUN U
KUBOTHBIX (Ha CEIEKIMOHHYIO CTAHIIMIO,
IJIEMEHHYIO hepMy,
COPTOHUCTIBITATENIBHBIA YYaCTOK

WJIM TETUTMYHOE XO3S1CTBO)

[IpuBOINUTH MPUMEPHI TOCTHKEHUI
CEJIEKLIUN PACTEHUH U KUBOTHBIX

7.3

buorexnosorus
KakK OTpaciib
IIPOU3BOJICTBA

buorexHonorus kak orpacib
npou3BoAcTBa. ['eHHas nHXKeHepus.
Oransl co3ganus pekomonnantHoi JJHK
U TPaHCTeHHBIX opraHn3MoB. Kierounas
uHxeHepus. KietouHsle KyabTypBhl.
MuKpoKIOHaTbHOEPA3MHOKEHHNE
pactenuii. KnonupoBanue
BBICOKOIIPOTYKTHBHBIX

PackpsiBaTh conep:kaHne TEPMUHOB U
MOHSATUI: OMOTEXHOJIOTHSI, KJIETOYHAS
WHKXCHEPHS, TCHHAs! MHKEHEPHS,
KJIOHUPOBAHKE, TPAHCTCHHBIE
opranu3mbl, MO (renetTudecku
MOU(DUITUPOBAHHBIE OPraHU3MBI).
XapakTepru30BaTh OMOTEXHOIOTHIO KaK
OTpacCib MPOU3BOJICTBA, OCHOBHEIC
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CEIbCKOXO03SMCTBEHHBIX OPraHU3MoOB.

DKOJIOTUYECKHE M ATUIECKUE TIPOOIJIEMBI.

I'MO — reneTuuecku
MOIU(MUITIPOBAHHBIE OPTaHU3MBI.
Hemoncmpayuu:

Tabnuywvl u cxemol: «OOBEKTHI
OnoTexHoJI0THNY, «KIIeTouHbIe
KYJIbTYPhI i KIOHUPOBAHUEY,
«KoHCTpynpoBaHue u nmepeHoc TeHoB,
XPOMOCOM

JOCTHKCHUA OMOTEXHOJIOTHH B 00JIaCTH

IMPOMBIINIJIICHHOCTH, CEJIBCKOT'O XO3S1CTBA

Y MEIULIUHBI.

[lepeuncnarh U XapakTepu3oBaTh
OCHOBHBIEMETOIbI U JIOCTHKCHUS
OMOMH)KEHEPUH.

OOCyX1aTh PKOJIOTUYECKHUE U
ITHYECKHUE ACTIEKThl HEKOTOPBIX
UCCIIEIOBaHM B 00J1aCTH
OnoTexHOJIOTUH (KJIOHUPOBAHUS,
UCKYCCTBEHHOTO OTIJIOJIOTBOPEHUS,
HaIpPaBJICHHOTO N3MEHEHUS TeHOMA U
CO3/aHUS TPAHCTEHHBIX OPTaHU3MOB)

HToro yacoB no teme 3
PesepBHOE Bpems |
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KVIACC
HaumenoBanue
Ne KomnuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3ziesioB U TeM [IporpammHOe copepraHue
/11 4acoB o0ydJaronmxcs
y4eOHOTo npeameTa

Tema 1. DBoJTIONMOHHAA OHOJIOTHUSA

1.1

DBOJIOLUA U METOBI
€€ N3y4eHus

1

[Ipennockuiku BO3SHUKHOBEHUS
HBOJIIOLIMOHHOUN TEOPHUU. DBOJIIOIMOHHAS
Teopus U €€ MECTO B OMOJIOTHUHU.
BrnusiHue 3BOMIOLMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U APYTUXHAYK.
CBuaeTenbCTBA 3BOJIIOIUU.
[TaseoHTONOrMYECKUE:
MOCJIEI0OBATEIBHOCTD MOSIBICHUS BUJIOB
B [MAJICOHTOJIOTUYECKOM JIETOMUCH,
nepexoaHbie (POpPMBI.
buoreorpaduueckne: cxoacTBo u
paznmuune payH udop MaTepuKoB U
OCTPOBOB. OMOPHOJIOTHYECKHUE: CXOACTBA
U pa3nuyuus SMOPHUOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIE, AHAIIOTUYHBIE,
PYAUMEHTapHBIE OPTaHbl, ATABU3MBI.
MouekynsipHO-OMOXUMHUYECKUE:
CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX

PackpsiBath comepxanue TEPMUHOB U
TIOHSTHI: IBOJIIOIHS, TIEPEXOTHBIE
bopMBbI, PUIOTEHETUYECKUE PSIJIBI,
BU/IBI-DHJIEMUKH, BUBI-PEIIUKTHI,
3aKOH 3apO/IbIIIEBOT0 CXOJICTBA,
OMOreHEeTUYECKUI 3aKOH,
TOMOJIOTHYHBIC ¥ AaHAJIOTUYHBIC
OpraHbl, pyIMMCHTAPHBIC OPTaHbI,
aTaBU3MBL.

[lepeuncriaTh OCHOBHBIC ATAITBI PA3BUTHUS
ABOJIIOIIMOHHOM TEOPUH.
XapakTepru30BaTh CBUICTEIIHCTBA
SBOJIIOIMH: TTAJICOHTOJIOTHYCCKHE,
ounoreorpaduueckue,
AMOPHOJIOTHYECKHE, CPABHUTEIIHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXUMUYECKHE.

[TpuBOAMTH TIPUMEPHI MEPEXOTHBIX
dbopM opraHu3MoB, (PUIOTCHETHICCKUX
PATIOB.

[IpuBoauTh HOPMYITHUPOBKH 3aKOHOB
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METa0OJIMYECKUX MyTeH y BCEX KUBBIX
OpraHu3MOB.

JHemoncmpayuu:

Llopmpemuwi: K. JIunnen, X. b. Jlamapk,
Y. {apsun, B. O. KoBaneBckuii,

K. M. Bap, O. I'ekkenb, @. Mrosep.
Tabauywvl u cxemol: «PazBurue
OpraHMyYeCcKOro MHUpa Ha 3eMiiey,
penbedHbIe TAOIUIIBI «3aPOIBIIIH
MO3BOHOYHBIX )KUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: buoreorpaduyeckas
KapTa MUPA; KOJUIEKIUS «DPOopMbl
COXPAHHOCTH MCKOITA€MbIX >KUBOTHBIX U
pacTeHuily; BiIaKHbIEC MpenapaThl
«Pa3Butue HacekoMmoro», «Pa3sutue
JISITYIITKED

OMOreHETUYECKOTO U 3apOAbIIIICBOIO
CXO0ACTBA

1.2

Hcropwus pa3Butus
MPEICTABICHU I
00 3BOJIOIAU

OposonmonHas teopus Y. JlapBuHa.
[IpeanochbuIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BIKYyIIIME CUITBI
HBOJTIOITMH BUIOB 10 [lapBuny
(M30BITOYHOE PA3MHOXKEHHUE

IPY OTPAHUYEHHOCTH PECYPCOB,
HeonpeaeaEHHas U3MEHYUBOCTb,
O0opb0a 3a CylllecTBOBaHHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeThuyecKasi TeOpHsi SBOIOINH

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSITUI: CUCTEMATHKA, €CTECTBEHHBIN
U UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTb OCHOBHBIE
ABOJIFOLIMOHHBIE UAEU, KOHIEIILIUU U
TE€OPUU; CPABHUBATH B3IJIS[bIHA BUI U
spomonuto K. Jlunues, JK.b. Jlamapka,
Y. JlapBuHa.

OuennBath Bkiaj JInHHEs B pa3BUTHE
CHUCTEMATUKH U OOBACHSITH MPUHITUTIBI
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(CTD) u eé OCHOBHBICTIONOKEHHS.
JHemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywl u cxemol.: «llomymsiumy,
«Kapra-cxema mapiipyTa myTelecTBUs
Y. JlapunHay, «@opmbl O0pPHOBI

3a CyLLECTBOBaHUE», « ECTECTBEHHBIN
ot0op», «MHOroobpasue copToB
pactenuit», « MHOrooOpasue mopoi
KUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPKAHUE U
3HAYEHHE IBOJIOLMOHHON KOHUEIIIUU
K. b. Jlamapxka.

OueHuBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-DKOHOMUYECKNE
MPEANOCHUIKM BOBHUKHOBEHUS
HBOIIOLMOHHON Teopuu Y. JlapBuHa.
PackpriBath coneprxxanne 3BOTOIUOHHON
teopun. /lapuna; cpaBHUBaThH
HEONPEICIEHHYIO U ONPEACIEHHYIO
M3MEHYUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (POpMBI 0OPHOBI
3a CyILLIECTBOBAHHUE.

OnuchIBaTh MOJ0KEHUS] CHHTETUYECKOM
teopuu 3Bomtounu (CTD) u 0OBICHATH
e 3HaUYCHUE IIOMOJIOTHH

1.3

Bun: kpurepuu u
CTPYKTYpaA.
[Tonmynsuus Kak Kak
AJIeMEHTapHast
€QUHULIA BUA

MukposBosronus. [lomyssanus kak
SJIMHUIIABU A U SBOJIIOIUM.
Jemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsium,
«MyTaluroHHasi U3MEHYUBOCTH.
ObopyoosaHue: MAKPOCKOII,
Mukponpenapar «Jlpo3zoduna» (Hopma,
MyTaluu GOPMBIKPBIIILEB U OKPACKH
Tena), MoAenb-anmnkanus «llepekpéct
XPOMOCOM.

PackpbiBaTh conepikaHne TEPMUHOB H
TIOHSTUI: MUKPOIBOJIIOIIHS, BUI,
KPUTEPHUH BHUJA, apeall, MOMYJISIIHS,
reHOo(OH I, MyTaIluu, KOMOMHAITUN
TCHOB.

XapakTepru3oBaTh BUJ KAK OCHOBHYIO
CUCTEMATUUYECKYIO CIUHUILY U
LEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Brigensats kputepun Buga
(Mopdomornyeckuit, PU3NOTOTHIESCKHH,
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Jlabopamopnvie u npakmuueckue
paoomoi:

JlabopaTtopnas padota Ne 1. «CpaBHeHme
BUJIOB 110 MOP(OJIOTUIECKOMY
KPUTEPHIO»

OMOXMMHWYECKHN, TeHETUYECKUH,
AKOJIOTUYECKUH, Teorpaduueckuil) u
MPUMEHSTh KPUTEPUU JJISI ONMCAHUS
KOHKPETHBIX BHJIOB.
XapakTepru30BaTh MOMYJISIIHIO KaK
CTPYKTYPHYIOSIUHUITY BUA
HBOJIIOLIUH.

OnuchIBaTh MOIMYJISIUIO IO OCHOBHBIM
MOKa3aTelisIM: COCTaB, CTPYKTypa

1.4 | ABuxyIiue CUIIbl JBroxyne cuibl (pakTopsl)3Boouun | PackpbeiBaTh cofepxaHue TEPMUHOB U
(3meMeHTapHbIe BHUJIOB B NpHpojie. MyTalmOHHbIN IMOHSITUI: KOMOWMHATUBHAS
(akTOpbI) FBOJIIOLIUU npoliiecc U KOMOMHATUBHAs WU3MEHYHUBOCTbh, MyTalli1, MyTal{lUOHHBIN
WU3MEHYMBOCTD. [[0NyJIAIIMOHHBIE BOJIHBI | IPOLIECC, ITONYJIALIMOHHBIE BOJIHBI,
u apeiid renoB. M3omsanus u murpanus. | Apeid reHoB, U30SILHS, MUTPALIUU.
Jemoncmpayuu: XapakTepu30BaTh dJIEMEHTaPHbIC
Tabnuywvl u cxemul. «JIBrXKyIIHE CUITBI (aKkTOPbI IBOJIIOLIUN: MYyTallHOHHBIH
IBOJIIOLIUI IpoLecc, KOMOMHATUBHAs
WU3MEHYHUBOCTD, ITOIYJIALIMOHHBIE BOJHBI,
nperid reHoB, U30JISILMSL, MUTPALIUS.
VY craHaBIMBaTh MPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEKY
MEXaHU3MOM U PE3YJIbTaTOM JECHCTBHS
JBIKYIIHUX CUJI (3JIEMEHTAPHBIX
(bhaKTOpPOB) BOJIIOIIHI
1.5 | EcrectBeHHbIi 0TOOp EctecTBennsbIit 0TOOp — HanpaBssitonuit | PackpsiBaTh conepkaHue TEPMUHOB U

1 ero GopMbl

(axkTop IBOIIOLINY.
®opMbI €CTECTBEHHOT0 0TOOPA.

MOHSATUM: €CTECTBEHHBIN 0TOOP, OOpbOa
3a CyIIeCTBOBaHUE.
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JHemoncmpayuu:
Tabauywvl u cxemol: «ECTECTBEHHBIN
otbop», «boprba 3a cymecTBoBaHUE

OnuchIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
Xapaktepru3oBath ()OPMBI €CTECTBEHHOTO
0TOOpa (IBMXKYIIUM, CTAOMITN3UPYIOIINM,
JTU3PYIITUBHBIN) I CPABHUBATH MX MEXKIY
CO0OH.

XapakTepuzoBaTh O60pLOY
3a CyILECTBOBAaHUE U CPAaBHUBATH €€

BUIBI (MEXKBHIOBAsI, BHYTPUBHIOBAS,
O6opnba ¢ HeOIaroNpPUATHBIMU
(dbakTOpaMu BHEIIHEH CpeIbl)

1.6

Pesynbrarsl
ABOJIIOLUU:
MIPUCIIOCOOICHHOCTD
OpraHu3MOB U
BUJ1000pa30BaHKe

[TprcnocoOaeHHOCTh OPraHu3MOB
KaK pe3ysIbTat 3BOrOIUH. [Iprumepsr
MIPUCTIOCOOICHUN y OPTaHU3MOB.
ApomMopdo3bl U U0 TAN TAIIHH.
Buau BunoobpazoBanue.

Kputepun Buga. OcHOBHBIE (POPMBI
BUI000pa30BaHuUs: TeOrpaPuIecKoe,
HKOJIOTUYECKOE.

Jemoncmpayuu:

Tabnuyst u cxemoi:
«I[IpucmocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BI000pa3oBaHUE,
«IKOJOTUYECKOE BUI000PA30BAHUE.
Obopyoosanue:

KoJuteKus «I IpuMepsI 3aIIUTHBIX
MPUCTIOCOOTICHUN Y )KUBOTHBIXY,

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATUI: TPUCTIOCOOTIEHHOCTb,
MOKPOBUTEJILCTBEHHAS U
IpeIoCTEPEraroIIas OKpacka,
MacCKHpOBKa, BU000pa30BaHuUE.
OnuchIBaTh MEXaHWU3M BOBHUKHOBEHUS
IPUCTIOCOOJICHUI Y OPTaHU3MOB.
BoIBISTE 110 M300paxeHUsIM, Ha >KUBBIX
U (PMKCUPOBAHHBIX MperapaTax MpuMephbl
PUCTIOCOOJICHHOCTH PACTeHU U
KUBOTHBIX K YCIOBUSIMCPEIbI
oOuTaHus, I0Ka3bIBaTh OTHOCUTEIBHYIO
1€71€CO00pa3HOCTh MPUCIOCOOICHUH.
XapakTepu3oBaTh CIOCOObI U
MEXaHU3MbI BUI000pa30BaHMS;
ONUCHIBATh U CPABHUBATh OCHOBHBIC
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KOJUTEKIIUSA HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHU OKPACKU; HA0OP TI0I0BU
CEMSIH.

Jlabopamopnsle u npakmuueckue
paoomoi:

JlabopaTtopnas pabota Ne 2. «Onucanue
pUCIOCOOJICHHOCTH OPTaHu3Ma 1 ee
OTHOCHUTEIILHOTO XapaKTepa

(hOpMBI IKOJIOTHUECKOTO U
reorpauyecKoroBu1000pa3oBaHUs

1.7

Hanpanenus u mytu
MaKpO3BOJIIOLNN

MaxkposBonronus.

DopMBbI IBOITIOINH: (DHUITETHYECKAS,
JMBEpPreHTHasi, KOHBEPTeHTHas,
napasuienbHas. Heobpatumoctsb
apostronuu. IIporucxoxaenue

OT HECTIEIUATU3UPOBAHHBIX

MIPEKOB.

[Iporpeccupyromiasi cnenrain3anus.
AnanTyuBHas paavalus.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ioB.
Tabauyvt u cxemol: «KApoMopdo3bDy,
«anoananranuny, «O0mmas
JIEreHEPALIHS.

Obopyoosanue: moneib « OCHOBHBIE
HaIpaBJICHUS IBOJIOIHIY; 00BEMHAs
Mozenb «CTpOeHHE TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX

PackpbiBaTh cofiepkaHue TEPMUHOB U
TIOHSITHIA: MAKPOABOJTIOIHS, (DUIIOTEHES,
OMOJIOTMYECKHM MPOrpecc U perpecc,
apomop(}o3, uanoaaanTtaius, oo1ast
JereHepalvsi, aJaTUBHAS paTuaIlus.
XapakTepu3oBaTh (POPMBI IBOJIOLIMH.
BrisiBnsaiTe apomopo3sl 1
WJIA0AIANTAlUU YPACTEHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKHIT TTporpecc
1 OMOJIOTMYECKUM perpecc, apomopdos,
UIN0AIaNITAllAI0 W OOTIIYIO
JIEreHepaluIo.

BBIABIIATH B3aUMOCBSI3H MEKY Ty TSIMH
Y HAITPABJICHUSIMU DBOJTIOITUU

Yy PACTE€HUN U KUBOTHBIX

Ntoro uacoB nmo Teme
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Tema 2. Bo3HNKHOBeHMe M pa3BUTHE )KU3HU HA 3emJie

2.1 | Ucropus k13U

Ha 3eMJI€ U METOIbI
€€ U3y4eHUs.
I'nnore3nl
MIPOUCXOXKICHUS
JKU3HH Ha 3eMiie

2

Jlonay4dHbIe NpeACTaBICHUSA

0 3apOKJIeHUU Xu3Hu. HayuHbie
TUIIOTE3bl BOBHUKHOBEHUS )KU3HU

Ha 3emJie: abuoreHe3 UMmaHCIepMHus.
XUMHUYECKas BOJIFOLIHS.
AOHOTEeHHBIN CHHTE3 OPraHUYECKUX
BEIIECTB U3HEOPTAHUYECKUX.
DKCHEPUMEHTAILHOE TTOATBEPKICHUE
XHUMHYECKOM SBOIIOIINH.

HadanpHbie 3Tambl OMOJIOTrHYeCKOM
sBosionnn. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MIPOTOKJIETKHU.
[TepBbIe KJIETKU U UX DBOJTIOLIMS.
DopMHUpOBaHUE OCHOBHBIX FPYIII
YKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

Ilopmpemuoi.

®. Penwu, JI. [Tactep, C. Munnep,

A. W. Onapumn, I'. FOpnu.

Tabauywvt u cxemol: «Bo3HUKHOBEHHE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BUTHE OPraHUYECKOTO MUPAY,
«PacturensHas kjeTka», « KuBotHas
KieTkay, «IIpokapuoTnueckas
KIICTKa)

PackpeiBath coaepxaHue TEpMUHOB U
MOHSATUI: KpeallMoHU3M, aOHOreHe3,
BUTAJIU3M, MMaHCIIEPMUs, OMOII033,
KOallepBaThl, IPOOUOHTHI, CHMOUOTEHE3.
XapakTepu3oBaTh METOAbI U3YUCHUS
MCTOPUYECKOTO MPOULIOT0 3€MIIH.
[IepeuncisiTb OCHOBHBIE 3TaIbI
XUMHUYECKON MOMOJOTUYECKON
SBOJIIOLINH.

N3narate conepkaHue TUIIOTE3 U TEOPUI
BO3HUKHOBEHUS KM3HU HA 3eMJie
(kpeanimoHu3Ma, CaMOINPOU3BOJIHLHOTO
3apOkKA€HUS (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcniepuMenTsl C. Musnepa
u . FOpu 1o noay4yeHunto OpraHun4ecKux
BEIIIECTB U3 HEOPTaHUYECKUX MTYTEM
aOMOreHHOr0 CUHTE3a
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2.2

OCHOBHBIE 3Tarbl
ABOJIIOLIMH
OpraHuyveCcKOro MUpa
Ha 3emiie, pa3BUTHE
AKU3HU 110 3paM U
nepuojam

PazBuTue xxu3Hu Ha 3emJie no 3pam 1
nepuosam. Karapxeit. Apxerickas

U IpoTepo3omckas 3psl. [laneo3onckas
apa u € MepPUoIbl: KEMOPHUICKHUIA,
OPZIOBUKCKUM, CUITypPUUCKHUH,
JIEBOHCKUI, KAMEHHOYTOJIbHBIM,
TIEPMCKUH.

Me3o3olickasi apa v €€ EPUOIBL:
TPUACOBBIN, FOPCKU, MEJIOBOMU.
Kaiino3olickas 3pa v €€ epuo/ibl:
11aJIC€Or€HOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepuCcTUKa KIMMaTa u
TEOJIOTMYECKUX IporeccoB. OCHOBHbBIE
ATaIlbl HBOJIIOLIUH PACTUTEIHLHOTO U
YKUBOTHOTO MHpa. ApoMopdo3bl

Yy pacTeHui 1 )KUBOTHBIX. [losiBIEHNE,
pacuBET U BEIMUPAHUE TPYTI KUBBIX
OpPraHU3MOB.

Jemoncmpayuu:

Tabnuywvl u cxemol. «Pazputue
OPraHUYECKOTO MHUPAY,
reOXpPOHOJIOTHYECKAs Ta0InIIa;
KoJuIeKIHs «DOpMBI COXpaHHOCTH
HCKOMAEMBbIX )KUBOTHBIX U PACTEHUI.
Jlabopamopnvie u npakmuueckue
pabombot:

PackpriBaTh coJiepxkaHue TEPMUHOB U
MOHSATHI: 30H, 3pa, NEPUOI,
apoMop(0o3bl, UINO0ATANTALINH.
3HaTh MOCIE0BATEIbHOCTh JOHOB!
KaTapxeu, apxeu, IpoTepo30u,
danepo30ii; 3p: apxelickas,
MPOTEPO30MCKas, MATIEO30UCKas,
M€3030MCKast, KATHO30MCKasl; IEPUOIOB:
KeMOpUNCKHI, OpIOBUKCKUM,
CHJIYPUHCKHM, JEBOHCKHU,
KaMEHHOYTOJIbHBIN, IIEPMCKUH,
TPHUACOBBIH, FOPCKUI, MEJTOBOM,
I1aJI€OT€HOBBIM U HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepru30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUHU OPraHUYECKOr0 MUpa

10 3paM U NIEPUOJIaM IreOJI0THUYECKOM
VCTOPHWH; ITAIbl PA3BUTUS
PaCTUTEIBHOTO U dKUBOTHOT'O MUPA.
Breiienuts riaaBHbie apoMopQo3bl
pacTEeHUN U )KUBOTHBIX.

CpaBHuBaTh MEX Iy CO00
MPEICTABUTEIIEN CUCTEMATUUECKHUX
CPYII OPraHU3MOB, BBISIBIISITh YEPTHI
YCJIO’)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBUSIM >KU3HU
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[TpakTrueckas pabora Ne 1. «M3yuenue
MICKOITA€MBIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSX).
OKCKypcus « DBOJIFOLUSA OPTraHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIH WIMKPACBEIUECKUN MYy3€i)

2.3 | CoBpeMeHHas CucrteMa OpraHMYeCcCKOro MUpa Kak PackpeiBath cosiepxaHre TEPMUHOB U
cucreMa oTpaxkeHue 3Boonu. OCHOBHBIE MOHSTUI: CUCTEMAaTHKa, UCKYCCTBEHHAs U
OpPTraHUYeCKOT0 MHpa CUCTEMAaTHUYECKUE TPYIITbI OPTaHU3MOB. | €CTECTBEHHas Kiaccuukaus, OuHapHas

Jlemoncmpavyuu: HOMEHKJIaTypa, IPUHIUI
Tabauywvl u cxemot: «CoBpeMeHHAS UEPAPXUYHOCTH.
CHUCTEMa OpPraHNYECKOr0 MHpa» XapakTepru30BaTh COBPEMEHHYIO
CUCTEMY OpPraHHYeCKOro Mupa
2.4 | DBosronus 4eI0BEKA OBOJIOLHS YeTI0BEKa. AHTPOIOIOTUS PackpsiBaTh conep:kxaHue TEPMUHOB U

(anTpOIIOTEHE3)

KaK Hayka. Pa3Butue npeacraBieHuin
0 IIPOMCXOXKICHUM YeaoBeKa. MeTobl
U3y4eHHus aHTponorenesa. Cxoxncrea u
pasInyus 4eJ0BEKA U KUBOTHBIX.

CucremaTnyeckoe IoJI0KEHHE YSJIOBEKa.

JHemoncmpayuu:

Iopmpemuwi: Y. [lapBuH.
Tabnuywvl u cxemol: «CpaBHEHHE
aHATOMUYECKUX YEePT CTPOCHUS
YEJIOBEKA U YeJIOBEKOOOPa3HBIX
00e3bsH».

Obopyoosanue: CIENKUA WA
M300paKeHUsi KAMEHHBIX OpYIUi

MOHSATUN: aHTPOMOJIOTHSI, AHTPOIIOTEHES,
yenoBek pasymHbiii(Homo sapiens),
MPSIMOXOKJICHUE, BTOPAsi CATHAJIbHAS
cUCTEMA.

[lepeuncnsaTh 3a1a4u aHTPOIIOJIOTUH,
ATAINbICTAHOBIICHUS U PA3BUTHS
MIPEACTABICHUN O MMPOUCXOKICHUH
YEJIOBEKa.

N3marate OCHOBHBIE TMOJIOKEHUS
teopuu Y. JlapBuHa, KpUTUUECKU
OIICHUBATh HEHAYUYHYIOUH(POPMAIIUIO
0 MPOUCXOXKICHUHN YEIOBEKA.

3HaATh CUCTEMATHUYECKOE TIOJIOKEHUE
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MEePBOOBITHOTO YEJIOBEKA: KAMHU-
qorepsl, pyousna, ckpedia

Buaa Homo sapiens, nmepedncisTsh ero
MOp(}OIIOrO-aHATOMUYECKUE TPU3HAKU
pPa3HOTO YPOBHsI (THUI, KJIACC, OTPSI

u Jp.).

YcTaHaBIMBaTh YEPTHI CXOJCTBA U
pa3ITMYUiYeIOBEKa U )KUBOTHBIX.
OOBSICHATH U OLICHUBAThH 3HAYCHUE
HAYYHBIX 3HAHUN O TPOUCXOKIACHUU
qesI0BEeKa /ISl TOHMMaHHUsI MEeCTa U POJIH
4eJI0OBeKa B TPUPOJIC

2.5

JIBMOKyIIIME CUITBI

(dakTopsl)
aHTpOIIOTeHE3a

JIBrokyniue cuiibl ((akTophl)
anTporniorene3a. Hacnencrsennas
M3MEHYMBOCTb M €CTECTBEHHBIN OTOOP.
OO1ecTBeHHBIN 00pa3 )KU3HHU,
W3TOTOBIICHUE OPYIUH Tpya,
MBIILJICHUE, PEYb.

JHemoncmpayuu:

Tabauywl u cxemwvr: «CpaBHEHUE
aHATOMHYECKHUX YePT CTPOCHHUS YETIOBEKA
U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTHIECKUX
HAXOJIOK MTPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

OO6opyioBaHKe: MYJISKH
«IIpoucxoxaeHue yenoBeKa
(TaJICOHTOJIOTHYECKUE HAXOIKH )»

PackpsiBaTh copeprkaHne TEPMUHOB U
HNOHSTUMN: (DAKTOPBI AHTPOIIOTEHE3A,
IPYIIIOBOE COTPYIHUYECTBO, PEUb,
OopynuiHas AESITENbHOCTD,
HOJIUMOPPHU3M.

XapaKkTepu30BaTh ABMKYILIUE CHIIBI
(axTopsl) aHTpOTIOTEHE3A:!
OuosIornYecKre U ColMaIbHbIE,
CPaBHHUBATh X MEXIY COOOM
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2.6 | OcHOBHBIE CTaTUH OCHOBHBIE CTaJMU U BETBU IBOJIIOIIUU PackpbiBaTh conep:kaHue TEPMUHOB U
ABOJIIOIIMH YEJIOBEKa YeJIoBeKa: aBCTPaIONUTEKH, YelnoBek NOHATUI: aBCTPAJIOIIUTEK, YETOBEK

yMenbii, YenoBek mpsAMOXOASIINM, YMEJIbIA, YEJIOBEK NPSIMOXOASAIINN,
YenoBek HeaHAEpTAIbCKHI, YenoBek HeaHJiepTaJiell, KpOMaHbOHeIl,
pa3yMHBIl COBPEMEHHOIO THIIA. HEOJINTUYECKAS] PEBOJIIOLIHS,
Haxonku uckonaeMbIx OCTaHKOB, epBOOBITHOE UCKYCCTBO.
BpEMs CyIIECTBOBaHUS, 00JaCTh XapakTepu3oBaTh U CPABHUBATH MEXKY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO co00¥ OCHOBHBIE CTANH DBOJIIOIHH
Mo3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BEKa: XpPOHOJIIOTMYECKHI BO3pacT,
Jlemoncmpayuu: apeaj pacipoCTpaHeHus, 00BEM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa TOJIOBHOT'O MO3ra, 00pa3 *KU3HU U
NaJIEOHTOJOTUYECKMX HAXOJOK IPEIKOB | Opyaus Tpyda
COBPEMEHHOI'O YEJIOBEKAY,
«/peBHenmmue moan», «/Ipesaue
moan», «llepBbie COBpEMEHHBIE JTHOINY.
O0opyaoBaHKE: MYJISIKA
«[Ipoucxoxaenue yenoBeka» (OrOCTbI
aBCTpaJIONUTEKA, MUTEKAHTPOIIA,
HEaH1epTaJIblia, KPOMAHbOHIIA); CIEIKA
WIN N300paKeHUSI KAMEHHBIX OpYIui
NEepPBOOBITHOTO YEJIOBEKA: KAMHHU-
yommnepsl, pyouia, ckpedia

2.7 | YenoBeueckue pachl Yenoseueckue packl. OCHOBHbIE PackpbiBaTh cofiep:kaHue TEPMUHOB

Y IIPUPOJIHBIE
aJanTalyy 4eJI0BeKa

Oo0JbIIINE pachl: €BPONEOUTHAS
(eBpaswuiickas), HErpo-aBCTPAIOUTHAS
(3KBaTOpHUabHAs ), MOHTOJIOUTHAS
(a3uaTcko-aMepuKaHCKas).

Y IOHSATHH: pachl, paCOreHes, Couall-
JAPBUHU3M, PACU3M, METHCALIUS.
XapakTepu3oBaTh U CPABHUBATH
IIPEACTABUTEIIENUEIIOBEYECKUX pac,
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YepThl MpUCTIOCOOICHHOCTH
MIPEACTABUTENEHN YETOBEUECKUXPAC

K YCJIOBHSIM CYILECTBOBaHUs. EquHCTBO
yenoBeyeckux pac. Kpuruka
COLMAJIbHOIO TapBUHU3Ma U pacu3Mma.
JHemoncmpayuu:

Tabnuywl u cxemvt: «YenoBeueckue
pacen»

PACKpBIBATh IPUYMUHBI U MEXAHU3MBbI
pacoreHesa, MepeumrcisiTb U IPUBOJIUTh
MPUMEPHI MPUCTIOCOOIEHHOCTH YEJI0BEKA
K YCJIOBUSIM Cp€Jibl, TPUMEPDI
MIPUCTIOCOOUTEIPHOTO3HAYEHUS PACOBBIX
MIPU3HAKOB.

Jloka3biBaTh eqMHCTBO BHUaa Homo
sapiens, HAy9HYIO0 HECOCTOATEILHOCTh
PACOBBIX TEOPUM, UAECH COLMAIBHOTO
JapBUHU3MA U pacusma

Hroro gyacoB 1o teme

9

Tema 3. Opranu3mbl 1 OKPY:KaKOIIAs cpeaa

3.1 | Dkonorus Kak Hayka 1 DKoJIorus Kak Hayka. 3ajaduu pa3faensl | PackpblBaTh coep:kaHue TEPMUHOB U
DKOJIOTHH. IOHATUI: DKOJIOTHS, TI0JIEBbIE
MeToabl 3KOJIOTHYECKUX UCCIICIOBAHUN. | HAOIIOEHUS, DKCIIEPUMEHTHI,
DKOJIOTHYECKOe MUPOBO33pEHUE MOHHUTOPHUHI OKpPYKaroLEN Cpeibl,
COBPEMEHHOI'0 YEJIOBEKA. MOJICJINPOBAHUE, SKOJIOTHIECKOE
emoncmpayuu: MHUPOBO33pEHUE.
Ilopmpempwi: A. 'ymMO0IB1T, [IepeuncnsaTh 3a1a4n S3KOJIOTHUH, €€
K. @. Pynbe, O. ['exkelns. pas3aensl UCBS3U C IPYTUMU HayKaMH.
Tabnuywr u cxemwvr: kapta «IIpupoausie | Xapakrepu3oBaTh METOIBI
30HBI 3eMJIN» DKOJIOTUYECKUX UCCIIET0BAHUI

3.2 | Cpenbl oOuTaHus U 1 Cpenbl oOnTaHUs OpraHU3MOB: BOAHas, | PackpsIiBaTh cojiep:kaHue TEPMUHOB

HKOJIOTUYECKUE
(hakTOophI

Ha3€MHO-BO3/1yIIIHAs, IOYBEHHAS,
BHYTpPU-OpPraHU3MEHHAs.
DKoJioruueckue (HakTophl.
Knaccudukanuys 3K010rn4eckmx

U TIOHATHUI: cpesia OOUTaHus,
HKOJIOTHYECKUE (PAKTOPBI,
OMOJIOTHUECKUN ONITUMYM,
OTPaHUYUBAOIIHNYN (JIMMUTUPYIOLTUI )
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bakTopoB: abMoTHYECKNE, ONOTHYECKUE
U aHTPOIIOT€HHBbIE.

JleiicTBHE 3KOIOTHYECKUX (PAKTOPOB

Ha OpraHU3MBbI.

JHemoncmpayuu:

Tabauywl u cxemvt: «CpenproOUTaHUS
OpPraHU3MOBY

daxrop.

XapaKkTepu30BaTh yCIOBUS CPENL
0oOUTaHUS OPTAaHU3MOB;
KJIACCU(PUIIMPOBATH U XapaKTePU30BaTh
IKOJIOTUYECKUE (DAKTOPBI: a0MOTUYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuceIBaTh NEHCTBUE FIKOJIOTHUECKUX
(pakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHUS U KUZHECATEIIbHOCTH
pacTeHuil 1 )KUBOTHBIXPA3HBIX CPeENl
oOuTaHus

3.3

AOuoTHUYECKHE
(bakTopsI

Abuotnyeckue (HakTophl: CBET,
TEMIEPATypa, BIAKHOCTD.
doronepuoausm.IIpucnocodnenus
OpraHU3MOB K IEUCTBUIO aOMOTUYECKHUX
dakTopoB. bruosorndaeckuepuTMBHI.
Jemoncmpayuu:

Tabauywvl u cxemol: «POTOMEPUOAUZIM.
Jlabopamopnvle u npakmuyeckue
pabombot:

JlaGopartopnas pabora Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHuil U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas pabota Ne 4. «Bnusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay

PackpeiBaTh coepkaHre TEPMUHOB U
MOHATUM: abMOTHYECKUE (PAKTOPHI,
dboToneprnoan3mM, OUOIOTUIECKUE
PUTMBEI.

AHanu3upoBaTh JEHCTBUE CBETA,
TEMIIEPATYPhI, BIQKHOCTH Ha OPTaHU3MBI
Y TIPUBOJNTH MTPUMEPHI
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.
[IpoBOoAMTE OMOIOTHYECKHIE HAOTIOCHUS
U 0pOpMIIATH pe3yNbTaThl MPOBEAEHHBIX
HaAOJIOIeHU T
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3.4 | buotuyeckue buotnueckue paxropsr. Busr PackpsIBaTh coziepkanue TEPMUHOB
(bakTopbl OMOTHYECKUX B3aUMOJICUCTBUA: U TIOHATHUI:0M0TUYECKHE (PaKTOPBI,
KOHKYPEHITUS, XUIITHUIECTBO, CAMOMO3 U | XUIIIHUYECTBO, Iapa3uTU3M,
ero ¢opmel. [lapazutusm, koonepamnus, | KOHKYpEHLHUs, MyTyaau3M, CAMOMO3,
MyTYyaJIN3M, KOMMEHCAIN3M KOMMEHCAJIM3M, HaXJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUYECTBO). KBApTUPAHCTBO, AaMEHCAIIU3M,
AMeHcanu3M, HEUTpAIU3M. HEUTpAITU3M.
3Ha4eHne OMOTHIECKUX XapakTepru3oBaTh OMOTHUECKUE
B3aMMOJICHCTBUH ISl CYILIECTBOBAHMS (akTOpbl U BUIBIB3aUMOOTHOIICHHH
OpPraHU3MOB B IIPUPOJAHBIX COOOIECTBAX. | MEXKIY OPTaHU3MAMMU; IPUBOIUTH
JHemoncmpayuu: MIpUMEPHI B3aUMHOU
Tabauywsl u cxemsi: «Ilumessie enm» PUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIy COOOW BUJIbI
OMOTUYECKIXB3aUMOICHCTBUI
OpraHu3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKUE XAPAKTEPUCTUKHI PackpeiBaTh conep:kaHue TEPMUHOB U
XapaKTEPUCTUKU nonyJisiiuu. OCHOBHBIEIOKA3ATENH MOHSATHI: IOMYJISILUSL, YACICHHOCTb,

BHU 4 U ITOITYJIAITNN

MOITYJISILUU: YUCICHHOCTD, INIOTHOCTD,
POXKAAEMOCTDH, CMEPTHOCTD, IIPUPOCT,
Murpanus. [[nHaMuka 4ucIeHHOCTH
MOIYJISILUU U €€ PEeryJisiuusl.
Jemoncmpayuu:

Tabauyvt u cxemor: «llomynsumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTU
HOMYJIAIUHA UHPY30pUU-TY(DETbKI.
Jlabopamopusie u npakmuueckue
paoomoi:

IUIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTPALUS, TUHAMUKA
YUCJIIEHHOCTHU MOMYJISLUN.
XapakTepu30BaTh OCHOBHBIE TOKA3ATENH
U KOJIOTHYECKYIO CTPYKTYPY
HOIYJISILIMK; OIUCBIBATH MEXAHU3MBbI
PEryJISILMY YUCIEHHOCTH HOMYJIALUN
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[Tpaktuueckas padora Ne 2. «I[Tomcuér
IJIOTHOCTH MOIYJISIUNA pa3HbIX BUJIOB
pacTEHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo0111€cTBA H DKOJIOTHYeCKHE CHCTEMbBI

4.1 | CoobrmiecTBa 1 Co00111eCTBO OPTraHU3MOB — OHOIIEHO3. PackpsiBaTh cojiepkaHre TEPMUHOB U
OpraHu3MOB CtpykTyphl OMOLIEHO3a: BUIOBas, MOHATU: OUOLIEHO3, SKOCUCTEMA,
MIPOCTPAHCTBEHHAS, TPOPUIECCKAs OMOTeOIIeHO3, BUJIbI-JOMUHAHTHI,
(umieBast). Bubl-mnoMUHAHTHI. DKOJIOTMYECKAs HUIIIA.
CBs13u B OMOIICHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0u1ecTBO), €ro BUI0BYIO,
Tabauywl u cxemol: «llumieBsie enn, MPOCTPAHCTBEHHYIO U TPOQUUIECKYIO
«buoIIeHO03: COCTaB U CTPYKTYypay. CTPYKTYPBHI.
ObopyoosaHue: MOIETb-AMTUTAKAIIHAS OOBSACHATH POJIb KOMIIOHEHTOB
«TunmaHbie OMOIIEHO3BI»; TepOapHii OMOIIeHO3a B MOJIJIEP)KaHUU €T0
«PacTuTtenbHbIe COOOIIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
KOJUIEKIMA «bHOIIEHO3» HA ONPEICIEHHON TEPPUTOPHUU.
OOBACHATH OMOJIOTHYSCKUIN CMBICIT
SPYCHOCTH WJIMCTOBOM MO3aUKH.
CpaBHUBaTh KOMIIOHEHTHI OMOIIEHO30B,
UX BUJOBYIO, IPOCTPAHCTBEHHYIO U
TpOUUECKYIO CTPYKTYPBI, CBS3H MEKITY
OpraHu3MamMu
4.2 | Dxocuctemsl u 2 DKOJIOTUYECKHUE CUCTEMBI (3KOCUCTEMBI). | PacKpbIBaTh cojiepaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYLLIECTBOBAHUS

ITousaTre 00 PKOCUCTEME U
OHMOrEeOIIEHO3E.
DOyHKITMOHATIBHBIE KOMITOHCHTBI

IIOHATHUH: DKOCUCTEMA, OUOT€OLIEHO3,
IPOAYIIEHTHI, KOHCYMEHTHI, PeyIICHTHI,
TpoHuUIeCKre YPOBHH, MTUIIICBAS
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HKOCHUCTEMBI: TPOAYLIEHTbI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBoport BemiecTs 1 NOTOK 3HEPTUU
B DKOCHCTEME.

Tpoduueckue (TUIIEBHIC) yPOBHU
sKocucTeMsbl. [luieBbie 1enu 1 CeTH.
OCHOBHBIE MMOKA3aTEIN 3KOCUCTEMBI:
Oouomacca, MpoAYyKIHs. IKOJIOTHIECKUE
MUAPAMUJIBL: TPOAYKIIUU, YUCIIEHHOCTH,
oromaccel. CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJISALUA,
pa3BUTHE.

Cyxkueccust.

Hemoncmpayuu:

Lopmpemuwi: A. [Ix. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol. «IIpuponnbie
coobmiecTBay, «Llenu mutaHus,
«IKOJOTUYECKas TUPAMHUIA»

LEMb U CETh, IKOJIOTMUECKUE
nupamubl, Onomacca, IpoyKIus,
CYKIIECCHSI.

XapakTepru30BaTh CBOMCTBA SKOCHCTEMBI
(e€ crnoCOOHOCTD K JUTUTEIHLHOMY
CaMOTOIJIEP>KAHHIO, OTHOCUTEIHHO
3aMKHYTBIM KPyrOBOPOT BEILIECTB,
HEO0OXOMMOCTD MOTOKA YHEPTHUH ).
CpaBHUBATh TACTOUIIIHBIC U ICTPUTHBIC
MTUIIEBBIC IIETTH, TPOPUICCKHUE YPOBHU
HKOCUCTEMBI.

Paznuuath nupaMuael IPOAYKITHH,
UpPaMHUIbI YUCIICHHOCTH U TTUPAMHIBI
OMOMAacCCHI.

CoCTaBATh 1IEMU U CETH TTUTaHUSI.
[IepeuncnsiTb CBOMCTBA S3KOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISAIIHS,
pa3BUTHE (CYKIIECCHS).

OnurchIBaTh MEXaHU3M TOIICPKAHUS
paBHOBECHSI B 9KOCHCTEMaX.
XapakTepu30BaTh CYKIIECCUH, BBISBIISATh
MPUYUHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI SKOCHUCTEM

4.3

[Ipuponbie
3KOCUCTEMBI

[TpupoaHbIE SKOCUCTEMBI.
DKOCUCTEMBI PEK U 03€EDP.
DKOCUCTEMa XBOMHOTO WIIN
HIMPOKOJIMCTBEHHOIO Jieca.

PackpeiBath cofepkaHue TEPMUHOB U
HOHSTUI: BOJIHBIE SKOCUCTEMBI,
OuoreoneHo3bl, GUTOIIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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JHemoncmpayuu:

Tabauywl u cxemol: «IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECA,
«IKOCHCTEMA XBOMHOTO JIECA,
«buoneHnos Bogoémay.

Obopyoosanue: TepOAPUH U KOJIICKIIUN
pAaCTEHUH U )KUBOTHBIX,
MIPUHAJIEKAIINX K Pa3HBIM
JKOJIOTUYECKUM I'PyHIiaM OJHOIO BHJIA

[IpuBOIUTE PUMEPHI MPUPOTHBIX
HKOCUCTEM CBOEH MECTHOCTH.
CpaBHUBATh Ha3eMHbBIE U BOJIHBIC
HKOCHUCTEMBI; OPraHU3MBbl, 00pa3yrole
pasHble TpopruecKue ypoBHU

4.4 | AHTpOTIOTCHHEIE AHTPOTIOT€HHBIE YKOCUCTEMBI. PackpbiBaTh cofiepixaHue TEPMUHOB U
HKOCHUCTEMBI ATpPO3KOCUCTEMBI. MOHSTUN: aHTPOIIOT€HHAsl SKOCUCTEMA,
VYp6oskocucremsl. buonornueckoe u arposKocucTemMa, ypoosKocucTema,
XO35IIICTBEHHOE 3HAYCHHE onopazHooOpasue.
arpo’KOCHUCTEM U YPOOIKOCUCTEM. XapakTepru30BaTh arpO’KOCUCTEMBI U
buopaznooOpazue kak (hakTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTONuuBOCTH 3KOcHcTeM. COXpaHEHHE | CYIIECTBOBAHMS.
OMOJIOrMUECKOT0 pa3HooOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3emIe. HKOCHCTEM CBOEH MECTHOCTH, OITUCHIBATH
Jlemoncmpavyuu: UX BHUJIOBOW COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl. «ATPOLICHO3Y. CpaBHUBATB COCTAB U CTPYKTYPY
Obopyodosanue: KONNEKINA «BpeAUTENN | mpUPOJHBIX SKOCHCTEM U
BaXHEHIIINX CETbCKOX03IMCTBEHHBIX arpo3KOCUCTEM, arPOIKOCUCTEM U
KYJBTYp» ypOo3KkocucTeM
4.5 | buocdepa— VYuenue B. . Bepuanckoro o 6uocdepe. | PackpsiBaTh copepkaHie TEPMUHOB U
rinoOanbHas ['panuIBl, COCTaB U CTPYKTYpa HOHATUN: Ouocdepa, KUBOE BEILIECTBO,

HKOCHUCTEMA 3EMITU

ouocdepsl. )KruBoe BEIIeCTBO U €T0
¢ynkiun. OcobeHHocTr Onocdepbl Kak

JMHAMHYECKOE paBHOBECHE.
OuenuBats Bkiaza B. 1. Bepuaackoro
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TJI00aThHOM 9KOCUCTEMBI.
JlnHamuueckoe paBHOBECHE U 0OpaTHas
CBs3b B Onocdepe.

Jemoncmpayuu:

Iopmpemuwi: B. 1. BepHaackum.
Tabauyvt u cxemwvr: «O061IAs CTPYKTYpa
ounocdeps», «PacpocTpaHeHue KU3HU
B 6uocepe», «O30HOBBIN SKpaH
ounochepb»

B CO3/IaHUE yueHUs o Ouocdepe.
XapakTepusoBaTh cocTaB Onocephl,
(GyHKITUHU )KUBOTO BelecTBa Onocdepsl
U OTpeensaTh (Ha KapTe) 00J1acTH ero
HanOOJIBIIIETO PACTIPOCTPAHCHHUSI.
[TpuBOANTE IPUMEPHI POSBIICHUS
GbyHKIUH )KUBOTO BellecTBa Onochephl,
OMOTreOXUMHUYECKOU e TETHHOCTH
YeNoBeKa.

[TepeuuncnsaTb 0COOCHHOCTH OHMOChEPHI
KaK ri100aJIbHOM SKOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeiecTB u PackpsiBaTh cosiepxkaHue TEPMUHOB U
CYLIECTBOBAHMSI OMOre0XMMUYECKHE [IUKJIIbI 2JIEMEHTOB MOHSATUH: LETOCTHOCTh OHochepsl,
onochepsl (yriepona, a3ora). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OMoCchepbl. OCHOBHBIE OMOTEOXUMUYECKHE ITUKITBI
OMOMBI CYIIIH. AIIEMEHTOB, 30HAJIBHOCTH OMOChephl,
Jlemoncmpayuu: OMOMBI.
Tabauywl u cxemwvl: «KKpyroBopoT OnuceIBaTh KpyroBOPOT BEIIECTB,
yriaepoaa B ouocgepe», «KpyroBopor OMOre0XMMUYECKHE IIUKIIBI a30Ta U
a30Ta B PUPOJIEN yriepozaa B 6uocdepe.
OOBACHATH MPUINHY 30HATBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTEePU30BaTh OCHOBHBIE OMOMBI
cylu 3emMimn
4.7 | YenoeuecTBO UYenoredecTBo B Onochepe 3emitn. PackpriBaTh coziep:kaHlE TEPMUHOB U

B Onocdepe 3emu

AHTPOIIOTEHHBIC H3MCHCHHSI
B Ouocdepe. ['mobanpHBIC

IIOHSATHN: aHTPOIIOT€HHbIE U3MEHEHU S,
IKOJIOTUYECKUN KPU3UC, TI100ATbHBIE
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9KOJIOTUYECKUE TPOOIIEMBI.
JHemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
aHTPONOT€HHbIEC BO3ACHCTBUSA

Ha Ipupoay», « BaxxHenre nCTOYHUKU
3arpsi3HEHHS BO3/1yXa U TPYHTOBBIX
BOJI», «IlouBa — BaxkHeHIIas
cocTasJsitolas onochepnn», «PakTopb
Jerpafaluu mouBy, «llapHUKOBBIN

b dexT», «DakTophl paTUOAKTUBHOTO
3arpsizHeHus: onocdepr»; Kpacnas
kaura P®, nzobpaxeHus: 0XpaHsIeMbIX
BUJIOB PACTEHUI U )KUBOTHBIX

poOIeMBI.

XapakTepusoBaTh 0MOCHEPHYIO POJIb
YeNoBeKa.

[TpuBOANTE TPUMEPHI AHTPOTIOTEHHBIX
HU3MEHEeHU B Onocdepe.

OueHuBaTh MOCIAEACTBUS 3arpsI3HEHUS
BO3YIIIHOM, BOIHOM CPEJIbl, U3BMEHEHHUS
KJIMMaTa, COKpaIleHUs
Ooropa3zHooOpaswsl.

dopMyIHpPOBATH COOCTBEHHYIO MO3ULIMIO
10 OTHOIICHUIO K II00aNbHBIM U
PErHOHAIILHBIM IKOJIOTHIECKUM
npoOiemMaM, apryMeHTUPOBATH CBOIO
TOYKY 3pCHHSI.

HazwiBaTh mpuUnHbI TOSIBICHUS
IIPUPOJOOXPAHHOMN ITUKHU,

pacKpbIBaTh 3HAUCHUE TIporpecca

JUTS TIPEOI0JICHUSI DKOJIOTHYECKOTO
KpHU3HCa

4.8

Cocy1iiecTBoBaHUE
IPUPOJIBI U
YeJI0BEYECTBA

CocyiiecTBOBaHUE NPUPOJIBI U
yenoBeuecTBa. CoxpaHeHHE
Ooropa3zHoo0Opasusi Kak OCHOBA
ycroiunBoctu 6mocdepsr. OcHOBa
PaIMoOHaIBFHOTO YIIPaBICHUS
IIPUPOTHBIMH PECYpPCaMH B UX
UCTIONIb30BaHue. JloCTmkeHns: OMoIoTuu
Y OXpaHa MPUPO/IBL.

PackpeiBats conepkaHue TEPMUHOB U
HNOHATUI: PALIMOHAJIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHNBOE
pa3BUTHE, KOIBOJIIOLUS.
XapakTepu30oBaTh pallOHAIBHOE
MCIIOJIb30BaHMUE PUPOAHBIX PECYPCOB;
OCHOBHBI€ ITOJIOKEHUS KOHLEIIIAN
YCTOMYMBOTO PA3BUTHUSA
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JHemoncmpayuu:
Tabnuywvl u cxemol. «buocdepa u
YeJIOBEK»

HToro yacoB no teme 9

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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