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[NHOACHUTEJIbHAA 3AIINCKA

[Ipu paspaboTke mporpaMmbl MO OHOJIOTUHM TEOPETHUUYECKYIO OCHOBY  JJIS
OMpEeNeNIeHUs] TMOAXO0M0B K (OPMUPOBAHUIO COJEpKaHUS ydyeOHOro Tmpeamera
«buonorus» cocrtaBuin: KoHuenTyaibHble nonoxenns GI'OC COO

0 B3aMMOOOYCIIOBJIEHHOCTH IIeJIeH, COJepKaHus, Pe3yIbTaTOB O0yUeHHS U TpeOOBaHUM
K YPOBHIO MOJTOTOBKU BBIMYCKHUKOB, TOJIOKEHUS 00 OOMIMX IENSIX W MPUHIIUIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO 00IIero oopa3zoBaHUs
B Poccuiickoit denepanuu, a Takke MOJOKEHUS O crienupuke OUoNIoruu, e€ 3HAaUCHUH
B TIO3HAHUM JKUBOW TIPUPOJLI W OOECIEUEHUM CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSIM OIPENICNICHBl OCHOBHBIE (DYHKIIUU
porpaMMbl TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo Owojoruu maéT TpeacTaBlIeHHWE O IEisIX, 00 0OIel cTpaTeruu
oOydYeHHsI, BOCITUTAHUS M Pa3BUTHSA OOYYAIONIUXCS CPEJICTBAMU Y4eOHOTO MpeaMeTa
«buomorus», ompenenseT o0s3aTCIIBHOE NPEIMETHOE COJEpKaHUE, €r0 CTPYKTYpY,
pacnpeneicHUe 10 pasjaejiaM M TeMaM, PEKOMEHAYEMYIO TI0CIe0BaTeIbHOCTD
U3YyYCHHMS] YYCOHOro Marepuana ¢ y4eTOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBs3CH, JIOTMKM  0Opa30BaTECIbHOT'O  TPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
00yJaromuxcs.

B mporpamMme 1o OMOJIOTMM TaKXe YYHMTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM UM TNPEAMETHBIM pe3ysibTaTaM OOyYCHHS B
¢bopMUPOBaHUY OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBLHON JEATEIbHOCTH/YU4eOHBIX
NEHCTBHUM 00YyJaroNUXCs 0 OCBOSHUIO COJIEPyKaHUsI OMOJIOTHYECKOTO 00pa30BaHMS.

B mporpamme mo Owmomormu (10—11 kmaccel, 0a30BBIli YpPOBEHB) peaM30BaH
NPUHIIMI TPEEMCTBEHHOCTH B UW3Y4YEHUW OWONOruu, Ojarojaps dYemMy B HeEH
MIPOCMATPUBAETCSI  HAMNPABICHHOCTh HA  Pa3BUTUE  3HAHMM, CBSI3aHHBIX C
dbopMHUpPOBAaHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IEHHOCTHBIX OPUEHTAINN
JUYHOCTH, SKOJOTUYECKOTO MBIIUICHHUS, MPEICTaBICHUI O 3I0pOBOM 00pa3e KU3HU H
OCepeXKHBIM OTHOIIIEHWEM K OKpYyXaromeld mnpupomnor cpene. [lostomy Hapsamy c
M3yYEHHUEM OOIIEeOMONIOTHYECKUX TEOPHi, a TaK)Ke 3HAHUU O CTPOCHUH >KUBBIX CUCTEM
Pa3HOr0 paHra U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX MPOIECCOB B MPOTrpaMme
Mo OWOJNIOTHM YJCICHO BHUMAHUE WCIONB30BAHUIO TIONYYCHHBIX 3HAHWA B
MOBCEIHEBHOM JKU3HU IS PEIICHHS MPUKIAIHBIX 33/1a4, B TOM YHCIE: TPOQHIaKTHKA
HACJIEJICTBEHHBIX 3a00J€BaHUM YeIOBEKa, MEIMKO-TEHETUYECKOI0 KOHCYJIbTUPOBAHMUS,
000CHOBAaHMS KOJIOTUYECKH 11€1€CO00Pa3HOro MOBEACHUSI B OKPYKAIOIIEH MPUPOTHOM
cpele, aHainu3a BIUSHHUS XO3SWCTBEHHOW JAESTEIbHOCTH 4YEJIOBEKAa HA COCTOSIHHE
MPUPOJIHBIX U HCKYCCTBEHHBIX DJKOCUCTEM. YCHUIIEHHE BHUMAHUS K MPUKIATHOU
HaIpaBJICHHOCTH Y4eOHOro mnpeamera «buonorus» mpoauKTOBaHO HEOOXOAUMOCTHIO
oOecrieueHUs] YyCIOBUM NJig pEHIEHUsS OJHOW W3 AaKTyalbHBIX 3a7a4 IIKOJbHOIO
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Ouonornyeckoro  oOpa3oBaHusA, KOTOpas  mpefnojaraetT  (GpopMupoBaHue y
oOydJaromuxcs  CHOCOOHOCTH  aJalTUPOBAaThCA K  HM3MEHEHUSM  JIMHAMUYHO
Pa3BHUBAIOLIETOCS COBPEMEHHOTO MUDA.

[Iporpamma 1o OMOJOTUU SIBISIETCS OPUEHTUPOM I COCTABJICHHS PabOYuXx
MpPOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEIIOKUTh CBOM BapUaHT MOCIIEI0BATEIbHOCTH
U3YYEHHUS] U CTPYKTYphl YU4EOHOr0o Marepuania, CBOE¢ BUACHHE MyTed (HOPMUPOBAaHUSA Y
oOyuaromuxcsa 10-11 kmaccoB mpeaMETHBIX 3HAHWM, YMEHUW U CrOcoOOB y4ueOHOM
JESTENbHOCTH, a TaKXKe€ METOJMYECKUX PEeIIEeHUH 3a7ad BOCHUTAHUS M Pa3BUTHUS
cpenctBamu yueOHoro npeameta «buonorusy.

buonorus Ha ypoBHE cpemHero o0Iero oopa3oBaHUS 3aHMMAET BaXXHOE MECTO.
OHn obGecrnieunBaeT hopMupoBaHue y o0ydaromuxcs IpeJCcTaBICHUN 0 HayYHOU KapTUHE
MUpa, pacmupseT W 0000maeT 3HAHWS O >KMBOM NpUPOjaE, €€ OTINYUTEIIbHBIX
NpH3HAKaX — YPOBHEBOW OpraHWU3aIMM W 3BOJIOLNH, CO3MaET YCIOBUS JJIS: MO3HAHUS
3aKOHOB JKMBOW MPHUPOJIBI, (OPMHUPOBAHUS (YHKIIMOHAIBHOW TPAaMOTHOCTH, HABHIKOB
3I0pOoBOrO W Oe3omacHOro o0pas3a JKHU3HH, IKOJIOTHYECKOTO MBIIIICHHS, [IEHHOCTHOTO
OTHOIICHMS K KUBOH MPUPOJIC U YEIOBEKY.

Bonbmioe 3HavueHWe OWOJOTHS WUMEET TaKKe IS PEIICHUS BOCIHTATEIBHBIX |
pa3BUBAKOIINX 3a7a4 CPEAHETr0 OOIIero 00pa30BaHMUS, COIUAIN3ANNNA OOYJArOIIHXCSI.
N3ydenne Ouonornu oOecreuynBaeT yCIoBUS IS (GOPMHUPOBAHHS MHTEIUICKTYATbHBIX,
KOMMYHUKAIIHOHHBIX ¥ HWH(POPMAIMOHHBIX HABBIKOB, 3CTETHYECKOH KYIBTYPHI,
CIIOCOOCTBYET HMHTErpallii OWOJOTHYECKUX 3HAHWWA C TMPEACTABICHHSIMH W3 IPYTUX
y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (HU3MKH, XUMUKU W Teorpaduu. HazpaHHBIC
TIOJIOXKEHHUS O TpeIHa3HAYCHHH Y4eOHOro mpenMera «bHOJOrus» COCTaBWIM OCHOBY
VI ONIPENeICHUST TIOJXOJ0B K OTOOpY M CTPYKTYpHUPOBaHHIO €ro COJEp)KaHUS,
IPEICTABIIEHHOTO B IPOTPaMMe 110 OHOJIOTHH.

Ot6op comepkanust ydeOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C MO3UIHMKA KYIbTypOCOOOPa3HOTO MOJIX0J1a, B COOTBETCTBHH C KOTOPHIM
oOydJaromuecss JOJDKHBI OCBOMTH 3HAHWUS W yMEHHS, 3HAYUMBIE U1 (DOPMHUPOBAHUS
o0IIel KyJbTYphI, ONPECIISIONINe aJeKBaTHOEC IOBEJCHHUE YeOBEKa B OKPY)KaIOIICH
MPUPOIHON Cpefie, BOCTpeOOBaHHbICE B TOBCEIHEBHOW JKU3HU U MPAKTUYECKOU
nestenbHOCTH. (Oco0oe MecTo B 3TOM CHCTEME 3HAHMH 3aHHUMAIOT 3JCMCEHTBI
COJICp)KaHMsI, KOTOpBIE CIy>XKaT OCHOBOM I (OPMUPOBAHUS TMPEJACTABICHHH O
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa W IEHHOCTHBIX OPHUEHTAIUAX
JUYHOCTH, CITIOCOOCTBYIOIIMX TYMaHU3alMH OMOJIOTHYECKOT0 00pa30BaHMUSI.

CTpyKTypupOBaHHE COACpKaHUs yueOHOTro MaTepuaia B IporpaMMe Mo OMOJIOTHH
OCYIIIECTBJICHO € YYETOM MPUOPUTETHOTO 3HAYEHUsS] 3HAHUNW 00 OTIMYUTEIbHBIX
OCOOCHHOCTAX >KUBOW MPUPOABI, O €€ YpOBHEBOM OpraHM3alid ¢ H3BoJOIUU. B
COOTBETCTBUM C OTUM B CTPYKType ydeOHoro mnpeamera «buonorus» BbIAEICHBI
CIeAYIOIIHNE coJepKaTeabHble JHHUU: «buonorus kKak Hayka. MeToJIbl Hay4HOTO
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no3HaHus», «KieTka kak Owomormdeckas cucreMan, «OpraHu3M Kak OHMOJIOTHYECKast
cuctemay, «CucteMa M MHOTOOOpa3He OPTaHMYECKOTO MHUpPay, «IBONIONUS KUBOM
MPUPOABD», « IKOCUCTEMBI U MPUCYIIIAC UM 3aKOHOMEPHOCTH.

Lens nzydyenus yueOHoro npeamera «bruonorus» Ha 6a30BOM YPOBHE — OBJIaJICHUE
OOyJarOIMMHCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHAJIBLHOW OpraHU3aIMH >KUBBIX
CHUCTEM pa3HOI0 paHra W TNPUOOpEeTEHHWE YMEHHWH HCIIOIb30BaTh ATH 3HAHUS IS
I'PaMOTHBIX JICHCTBUHA B OTHOIIEHUU OOBEKTOB KUBOM MPUPOILI U PEIICHUS PA3THYHBIX
KU3HEHHBIX MPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha 0a3oBOM
ypOBHE 00€CTIeYnBaCTCS PEIICHUEM CIISIYIOIINX 3a1au:

OCBOCHHC O6yanOH_II/IMI/IC$I CHCTEMBI 3HaHHI 0 OMOJIOrMYECKUX TCOPHUAX, YUCHUAX,

3dKOHAX, 3aKOHOMCPHOCTAX, THUIIOTC3adX, IIPpaBUJIAX, CIIYKaluX OCHOBOH JIIA
(1)OpMI/IpOBaHI/IH Hpe)ICTaBJ'IGHI/Iﬁ (¢ GCTGCTBGHHO-Hay‘IHOﬁ KapTUHC MHp4A, O MLETOHAAX
HAay4YHOI'O IIO3HaHUA, CTPOCHHUU, MHOI‘OO6pa?)I/II/I U OCOOCHHOCTSX JKHMBBIX CHCTEM
pas3Horo YPOBHA opraHu3anuu, BBIAAOIIUXCA OTKPBITUAX Hu COBPCMCHHBIX
HCCIICAOBAHUAX B 6I/IOHOFI/II/I;

(1)OpMI/IpOBaHI/I€ y O6yanOH_II/IXC}I ITO3HAaBaTCJIbHBIX, HHTCIUICKTYAJIBbHBIX

U TBOPUYECKHX CIOCOOHOCTEH B MpOIECCe aHalu3a JaHHBIX O MYTSAX pPa3BUTUA B
OMOJIOTUY HAYYHBIX B3IJISIOB, UJIEH U MOAXOJI0OB K M3YUYEHUIO )KUBBIX CUCTEM Pa3HOTO
YpOBHS  OpraHM3allid; CTAHOBJIEHHE Yy  OOy4alolmuxcsi O0OIiel  KyJbTYphI,
(GYHKIIMOHAIBHOW TPAMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATH SBIICHUS
OKpY’KaroUIEro MUpa >KUBOW MNPHUPOAbI HA OCHOBAHUM 3HAHUN W OMbBITA, MOJTYYEHHBIX
IpU U3y4CHUU OHMOJIOTHH; (POPMHUPOBAHUE y OOYUYAIOIMMXCS YMEHHH HILTIOCTPUPOBATH
3HauYeHHE OMOJIOTUYECKUX 3HAHWM B MPAKTHUYECKOU NEATEILHOCTH YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJOTUH ¥ arpoOMOTEXHOJIOTHH; BOCHUTaHUE
yOSKIEHHOCTH B BO3MOXKHOCTHM  TIO3HAHUS  YEJIOBEKOM  JKMBOW  MPHUPOIHI,
HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COONIOJACHUS ATHYECKUX HOPM MpHU
MPOBEICHUHU OWMOJIOTUYECKUX HCCIIEAOBAHHM; OCO3HAaHWE IEHHOCTH OMOJOTHYECKHUX
3HAHUU JJ1s1 TOBBILICHUS] YPOBHS
AKOJIOTUYECKON KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;
NpPUMEHEHHE NPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCETHEBHON KU3HU

JUIs1 OLICHKU TMOCJEACTBUN CBOEH AEATEIbHOCTU MO OTHOIICHUIO K OKpYKalolllel cpeje,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHWE ¥ COOJIOZCHUE Mep NPOPUIAKTUKU
3a00s1eBaHUl.

B cucreme cpennero obimiero oopazoanus «buonorusi», uzyuaemass Ha 0a30BoM
YpOBHE, ABJSIETCS OOsI3aTeNbHBIM Y4€OHBIM MPEAMETOM, BXOJAIIUM B COCTaB
npeaMeTHou obnactu «EcTecTBEeHHO-HAYYHBIE TPEAMETHD.

O06111ee ynciIo yacoB, pEKOMEHIOBAaHHBIX ISl U3y4eHUsl OMOJIOrHH — 68 4acos:
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B 10 ximacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).
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COIAEPKXAHUE OBYUYEHUA

11 KJIACC Tema 1. buojiorusi Kak HayKa

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOILIECTBEHHBIMU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMHU HayKamu, puinocopuei, STUKOM, 3¢TeTuKon 1 nmpaBoM. Poib
Oouonoruu B GOpMUPOBAHUM COBPEMEHHON Hay4yHOUH KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl MO3HAHMS >KUBOM MNpUPOAbl (HAONIOAEHHE, HKCIEPUMEHT, OIHUCAHUE,
u3MepeHue, Kiaccudukanus, MoIeTMPOBaHKEe, CTATUCTUYECKass 00paboTKa JTaHHbIX).

Jemoncmpayuu:
Hopmpemuwr: Y. dapBun, I'. Mennens, H.K. Konbnos, [Ix. Yorcon n @. Kpuk.
Tabauywvl u cxemol: «MeTOIbl TTIO3HAHUS KUBOU MPUPOJIBIY.

Jlabopamopnbsie u npakmuueckue padomal:

[Tpaktrnueckas padora Ne 1. «Mcronmp30BaHHE PAa3IMYHBIX METOJIOB TPHU U3YUCHUHU
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble CUCTEMBI U X OPTraHU3ANUA
XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTiauuue
KUBBIX CUCTEM OT HEOPTaHMYECKON PUPOIBI.

CaolicTBa OMOCUCTEM U MX pazHOoOOpa3ue. Y POBHHU OpPraHU3aIuu OMOCHUCTEM:

MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTeOIIeHOTHICCKHM ), OnochepHblid. Jemoncmpayuu:

Tabauywt u cxemol: «OCHOBHBIE PU3HAKH KU3HW», « Y POBHHU OPTaHHU3AIUU KUBOU
MIPUPOABIY.
Obopyoosanue: Mmoaenb moiekynsl JITHK.

Tema 3. XumMuuecKkuii COCTAB M CTPOEHHE KJIETKH

XUMHYECKUA COCTaB KIETKM. XHUMHYECKHUE DJIIEMEHTBI: MaKpPO3JIEMEHTHI,
MHKPO3JIEMEHThI. Boa 1 MUHEpaIbHbIE BEIIECTBA.

@OyHKOMM  BOJABI W  MHUHEpPaJIbHBIX BelmEeCcTB B  kietke. llognepkanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u crpoeHue O€aKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3zamenumble W 3aMEHHMBIC AMHHOKHUCIOTBI. AMHWHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPBI O€JIKOBOM MOJICKYJIbI (IIE€pBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHYECKUE CBOICTBA OenkoB. buonornueckue GyHKINMU OEIKOB.
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depMeHTbl — Ouosiornueckue kartanu3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIM
LEeHTp, cyocTpaTHasa cnenupuuHoctb. Kopepmentsl. Butamunbl. OTinuus pepMeHTOB
OT HEOPraHWYECKUX KaTaanu3aTopOB.

VYrneBoapl: MOHOcaxapuabl (TIIOK03a, pubo3a U J1e30KCUpru003a), AUcCaxapujibl
(caxaposa, JlakTo3a) MW TOJMCAaXapuabl  (KpaxMmall, TJIMKOT€H, IIEJUII0JI03a).
buonorunyeckue GyHKIMH YIIIEBOIOB.

Jlununapl:  Tpurauuepunabl,  gocoaunuasl,  crepounbl.  I'mapodunbHO-
rupodoOHbie cBoiicTBa. buonorndeckue ¢yHkuuu aunuaoB. CpaBHEHUE YTIIEBOJOB,
O€JIKOB U JTUMTUO0B KaK UCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotsl: JJHK u PHK. Hykieotnabr — MOHOMEPBI HYKIIEMHOBBIX
kucnot. Ctpoenue u ¢pynkuuu JHK. Crpoenne u pynxkuuu PHK. Bunst PHK. ATO:
CTpoeHue U QyHKIUH.

Hurtonorust — Hayka o kietke. Kiierounast Teopust — npuMep B3auMOACHCTBUS e
1 (GaKTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUEHUS KIETKH.

Krnerka kak nenoctHast skuBas cuctema. OOIIuMe MPU3HAKH KIETOK: 3aMKHYTas
HapyxHasi MmeMOpana, monekynsl JIHK kak reneruueckuil ammapat, cuctema CHHTE3a
Oeka.

Tunsl KIETOK: dyKapuoTHUecKass U Mpokapuotudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTHdeckoit kinetku. Kinetounas crenka 6akrepuit. CTpoeHHe dyKapHOTUYECKON
KJIeTKA. OCHOBHBIE OTIMYHS PACTUTEIBHOM, )KUBOTHOM ¥ TPUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
dbyakuuu. [Tna3zmatudeckas memOpaHa, e€ cBoiicTBa u ¢yHkuumu. [{uTtomnasma u eé
opranouael. OmHoMemOpaHHbIe opradHouabl kietku: OIIIC, ammapat ['ombmxw,
nu30coMbl.  [lollyaBTOHOMHBIE  OpPraHOWABI  KJIETKUM: MHUTOXOHAPHUM, IUIACTHUBL.
[Ipoucxoxxkmenne MUTOXOHAPWUM W TIactuh. Buasl toactun. HememOpanabie
OpPraHOMbI KJIETKH: pUOOCOMBI, KIETOUYHBIN LIEHTP, LEHTPHUOIH, PECHUYKHU, KTYTHUKH.
OyHKIMU OPraHOM0B KJIETKU. BKitoueHus .

SAnpo — perynaropHbid 1ieHTp kieTku. CTpoeHue sapa: saepHas 000JI0YKa,
Kapuoruia3ma, XpOMAaTHH, SAPBIMIKO. XPOMOCOMBI. TpaHCHOPT BEMIECTB B KIIETKE.
JHemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. IllBann, M. Illneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @paukimun, K.M. bap.

Juaecpammur: «PacnpeneneHne XUMHYECKUX 3JEMEHTOB B HEKHBOW NPUPOAE,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKMBOU MPUPOIE».

Tabnuyvr u cxemvr. «llepuoguueckas TaOMMIIA XUMHYECKHX DJIEMEHTOBY,
«CtpoeHne MOJIeKyIbl BOJbI», «buocuHTes Oenkay, «CTpoeHHE MOJICKYJbI OenKay,
«Ctpoenne ¢epmenta», «HykmemnoBbie kucinotel. JJHK», «CTpoenune MoeKyIbl
AT®D», «CrpoeHHe -HSYKApHUOTHYECKON KIETKH», «CTPOEHHE KHUBOTHOM KIIETKUY,
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«CTpoeHHE pacTHTENbHOW KIETKH», «CTpoeHHEe MPOKAPHUOTHYECKONW  KIIETKWY,
«CTpoeHue sapa KIETKN», «YTIACBOIBIY, «JIumuab.

Obopyoosanue: CBETOBOM  MHUKPOCKON, OOOpyAOBaHHME [JIsi MPOBEACHUS
HAOMIOCHNH, W3MEPEeHMId, OKCIEPUMEHTOB, MHKpPOIpPENapaTbl  PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpHAIBHBIX KIETOK.

Jlabopamopnbsle u npakmuueckue pabomul:
Jlaboparopnas pabora Ne 1. «3yueHue KaTaIUTUYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMHIIa3bl MM KaTanasbl).

Jlaboparopnas padota Ne 2. «3yueHue CTpoeHUS KJIETOK PAaCTCHUH, )KUBOTHBIX U
OakTepuii 1MojJ; MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMUCAHUE.

Tema 4. ’/KuzHenesITeJIbHOCTh KJIETKH

OOMeH BemiecTB, WM MeTabOIU3M. AcCUMWIAIUA (TJIACTUYECKH OOMEH) W
TUCCUMWIIISIIUSL  (PHEPreTUYeCKuid O0OMEH) — JIBE€ CTOPOHBI €JIMHOr0 Ipoliecca
merabonu3Ma. Pojb 3aKOHOB COXpaHEHUS BEIIECTB M DHEPrUM B TMOHUMaHUH
MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOGHBIN U TerepoTpodHbif. Pornb depMeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dorocunte3. CBetoBas U TeMHOBas (a3bl porocunHteza. Peakuuu gorocuHTesa.
O¢ddextuBHOCTh hoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A I KU3HU Ha 3emiie. BiausiHue
yCIOBUN cpelbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMIEHUS €r0 MPOAYKTUBHOCTH Yy
KYJIbTYPHBIX PACTEHHUI.

XeMocuHTe3. XEeMOCHHTE3UpyIue OakTepun. 3HAUYCHHWE XEMOCHUHTE3a JUIs
KU3HU Ha 3emIie.

OHepreTuueckuii oOMeH B KIeTKe. PaciierieHue BEIIeCTB, BBIJCICHHE |
AKKyMYJINPOBAHHUE YHEPTUU B KIETKE. JTallbl SHEPTETHUECKOTO 0OMeHa. [ mukomnus.
bpoxenue u ero Buabl. KucinopogHoe OKUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

Peakmmuu mMatpuunoro cuHTe3a. [ enernueckas mHpopmanus u JJHK. Peanuzanus
F€HEeTUYECKOW HHpopManuu B KieTke. ['eHeTHMueckuid KO W €ro CBOMCTBA.
Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnauus — 6mocunTe3 Oenka. DTarbl
tparcisanun. Kogupoanre aMuHOKUCIIOT. Postk pubocoM B OnocuHTE3e OeKa.

Heknetounble Qopmbl xu3Hu — Bupycbl. Mctopus otkpeitus BupycoB ([.U.
NBanoBckwmit). OCOOEHHOCTH CTPOSHUS M KU3HEHHOTO ITMKJIa BUPYCOB. bakTepuodaru.
bosesHn pacTeHuii, KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
nMmmyHo eduiuta yenoBeka (BUY) — Bo3oynurens CIIM[{a. OOpaTHas TpaHCKpUIIIKS,
peBepraza u uHTerpasza. [IpodunakTuka pacnpocTpaHEHHs] BUPYCHBIX 3a00JIEBaHUM.
Hemoncmpayuu:

Ilopmpemuwr: H.K. Konbios, /I.1. UBanoBckuii, K.A. Tumupsizes.
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Tabauyer u cxemv: «Tunel nutanus», «Metabomuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii obMen», «Xnopomnact», «®Dortocuntesyn, «Ctpoenue JIHK»,
«CtpoeHue u (yHKUMOHUpOBaHUE TeHa», «CuHre3 Oenka», «['eHETHYECKUH KO,
«Bupyce», «bakrepuodarn», «CrtpoeHue u ku3HeHHbIH 1wk Bupyca CIIM/a,
O6aktepuodaray, «Permukamus JJHK».

Obopyoosanue: wmonenu-anumkanun «Yasoenue JIHK wu  Tpanckpunumsy»,
«buocunres 6enka», «CTpoeHue KIeTKU», MoAaeb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

KierouHbIil UK, WK )KU3HEHHBIN UK KiIeTkd. Matepdasa u muto3s. Ilponeccs,
nportekatonye B uHTepdasze. Perumkanus — peakuuss matpuuHoro cunresa JIHK.
Crtpoenue XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHUI. [[UTIIIOMAHBIN U rariouIHbIN
XpOMOCOMHBIE HaOoOphl. XpomaTuiabl. lluTonmoruueckre OCHOBBI Pa3MHOMKEHUS U
WHJUBUAYaJIbHOIO Pa3BUTHSI OPTaHU3MOB.

Henenue knetkn — muto3. Ctaguu muto3a. [Ipoueccsl, npoucxoasmme Ha pa3HbIX
CTaJUsIX MUTO3a. bUOJIOrMYECKU CMBICI MUATO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@dopMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe W mojoBoe. Buubl Oecrosoro
Pa3MHOXKEHMS:  JEJIEHUE HAJBOE, IMOYKOBAHHE OJHO- M  MHOTOKIIETOYHBIX,
cropooOpa3oBaHUe, BETreTaTUBHOE pa3MHOXeHUE. VICKyCcCTBEHHOE KIOHWPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JIJIs CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meito3. Craguu wMeio3a. Ilpoiecchl, NPOUCXOMSIIME Ha CTaAUSAX MeHo3a.
[ToBenenue xpomocom B menosze. KpoccuHrosep. bHoIOrndeckuii CMBICT M 3HAYCHUE
Meno3a.

["ameTorenes — mporiecc o0Opa3oBaHUs TOJOBBIX KIETOK Yy XUBOTHBIX. [loyioBBIE
JKEJIe3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHWE M Pa3BUTHE TOJOBBIX KJIETOK — T'aMeT
(cmepmaro3ouny, SHIEKIETKAa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
SIUIEKJIETOK U ciepMaTo3ouoB. OmionorBopenue. [laprenorenes.

NunuBunyanmpHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHANBFHOE  pa3BHUTHE
(omOpuorene3). JTtambl AMOPHOHATBHOTO PA3BUTHUS y TIO3BOHOYHBIX KHUBOTHBIX:
IpoOyieHne, TacTpymsius, opraHoreHe3. l[locTomOpuoHanmbHOE pa3BUTHE.  THIIBI
MOCTAMOPUOHAILHOTO Pa3BUTHUSA: IPSIMOE, HEMPSAMOE (JTUYMHOYHOE). BiausiHue cpenbl Ha
pa3BHUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOKIAEHHBIC YPOIACTBA.

Poct u pazButne pactenunii. OHTOreHe3 UBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTaJaur pa3BUTHA. ﬂemoncmpauuu:

Tabnuyvr u  cxemvi: «DOpMbl  Pa3MHOXKEHHUS OpraHu3MoBy», «/[BoitHoe
OIUIOIOTBOPEHUE Y LIBETKOBBIX PAaCTCHUI», «BereraTuBHOE Pa3MHOXKEHHE PACTEHUI,
«/lenenue knetku 6akTepuity, «CTpoeHUE MOJTOBBIX KIETOK», «CTPOCHUE XPOMOCOMBIY,
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«Knerounsiii mukim», «Pemmmkamusa JHK», «Murtosz», «Menosy, «IIpsmoe n HenpsiMmoe
pazButue», «l'aMeToreHe3 y MIIEKONMTAOIMIMX M YelOoBeKa», «OCHOBHBIE CTaauu
OHTOT'EHE3a».

Obopyoosanue: MHUKPOCKOTI, MUKPOTIpenapaThl «CriepMaTo30u bl
MJIEKOIIMTAIOMEro», «SiuekieTka MiekonuTawmero», «KapuoknHe3 B KIETKax
KOpEIlIKa JIyKa», MarHuTHash MoAeib-anmuvkanus «Jlenenue kinerkun», moaens JIHK,
Mo/ielib MeTada3zHOil XPOMOCOMBI.

Jlabopamopnuvie u npakmuueckue pabomul:
Jlaboparopnas pa6ota Ne 3. «HabGmrogenrne MuTo3a B KJIETKAaX KOHUMKA KOpEIKa
JyKa Ha TOTOBBIX MUKPOTIpEIIapaTax.

JIaGoparopnas pabota Ne 4. «/3ydyeHue CTpOEHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpENnapaTaxy.

Tema 6. HacsieACTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB

[IpenmeT u 3amauu reHeTUKU. McTopus pa3BUTHS T€HETUKU. Poib LUTONOTUM U
AMOPHOJIOTHU B CTAHOBJICHUU TCHETUKU. BKJag pocCUCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE T'eHETUKU. MeToNbl TeHeTUKH (THOPUIOTOTUYECKUM, IUTOTEHETUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUi). (OCHOBHBIE TE€HETHYECKHE TMOHATHS. | eHeThdeckas
CHUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaxX CKpEIIBaHUM.

3aKOHOMEPHOCTH HACIIEIOBaHMs TPU3HAKOB, ycTaHOBJIEHHble [. Menaenem.
MonorubpuHoe cKpelmuBaHue. 3aKoH eqUHO-00pa3usi TMOPHUIOB MEPBOTO MOKOJICHUS.
[IpaBuiio TOMHUHUPOBaHUS. 3aKOH paCLICIUICHHs NMPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMET.
[TonHOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe CKpelrBaHue. 3aKOH HE3aBUCUMOIO HACIEJOBaHUS IPU3HAKOB.
[MuToreneruyecknue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.  AHAIU3UPYIOIIEE
CKpemmBaHue. lcrnosb30BaHWE AaHAIM3UPYIOLIETO CKPEIIMBAHUSA I OIpPEIEIICHUS
TE€HOTHUIIA OCOOU.

CuermienHoe HacienoBanue mnpuszHakoB. PaGora T. Moprana mo cuemieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyleHnue cuenieHns reHoB B pe3yabTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTHUEeCKUE KapThl.

I'enernka mnona. XpOMOCOMHOE OIPEAENEHUE IMoja. AYTOCOMBI W ITOJOBBIE
XpOMOCOMBI. ['oMorameTrHele H rereporamMeTHble opranu3mel. Hacnenosanue
MPU3HAKOB, CLIEIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BUabl M3MEHUYMBOCTH: HEHACIECACTBEHHAs WM HACJIEICTBCHHAS.
Ponb cpeapl B HEHACHIEICTBEHHON U3MEHUYMBOCTH. XapaKTepUCTUKA MOIU(PUKAIIMOHHOM
W3MEHUYMBOCTHA. BapuanmoHHBIM psj W BapuauuoHHass KpuBas. Hopma peakuun
npusHaka. KoJnuecTBEHHBIE M KAayeCTBCHHBIE MNPU3HAKM W KX HOPMA pPEaKUUH.
CaoiicTBa MOJU(PUKALIMOHHOW U3MEHUUBOCTH.

10



denepanbHas padoyas nmporpamma | buosorus. 10—11 kmaccer (6a30BbIN ypOBEHB)

HacnencrBenHasi, WM TIeHOTUNIMYECKas, HW3MeH4YMBOCTh. KomOuHaTHBHAs
M3MEHYMUBOCTh. Mel03 U MOJOBOW MPOLECC — OCHOBA KOMOMHATUBHOW M3MEHUYHBOCTH.
MyTanronHas HW3MEHYMBOCTh. Kinaccudukanuss MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W npuuuHbl MyTauui. MyTtareHHele  QakTopbl. 3aKOH
TOMOJIOTHYECKUX PSAIOB B HaclieACTBEHHON n3MeHunBoctu H.M. Basuiiosa.

Buesnepnas HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uenoBeka. Kapuotun uenoeka. OCHOBHBIE METOAbI TEHETUKU YEJIOBEKA:
reHeaJOrMYeCKuU, OJIM3HEIOBEIH, LIMTOT€HETUYECKUM, OMOXUMUYCCKUH,
MOJIEKYJIIpHOTeHEeTHYECKUi. COBPEMEHHOE OINPENCIICHUE T€HOTUNA: MOJHOT€HOMHOE
CEKBEHUPOBAaHUE, TECHOTUIMPOBAHME, B TOM 4ucie ¢ noMowbro [IIP-ananu3a.
HacnencTBennsie 3a001eBaHMs YeIOBEKa: TeHHbIC 00JIe3HH, 00JIe3HN ¢ HACIEACTBEHHOM
IPEAPACTIONOKEHHOCTRI0, XPOMOCOMHBIE OoJie3HH. CoMaTHYecKnue M TeHEpaTHUBHBIC
myTaruu. CTBOJIOBBIC KJIETKU. [IpUHIMIBI 370poBOro oOpasa >KU3HU, TUATHOCTHKH,
npoPUIAKTUKK U JICUCHHS T'E€HETHYECKUX OoJiesHed. MeauKo-reHeTuuecKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEAUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUN U JICUCHUU
TreHEeTUYECKHUX 3a00JIeBaHUl ueoBeKa. Jemoncmpayuu:

Ilopmpemuwr: T'. Mennens, T. Mopran, I'. ne ®pusz, C.C. YerBepukon, H.B.
Tumodeer-Pecosckuii, H.I1. BaBuiios.

Tabauyvt u cxemwvl: «MOHOTHOPHUIIHOE CKpEIIMBAHWE W €r0 IMTOT€HEeTUYeCKas
OCHOBa», «3aKOH pAaCIICIUICHUS U €ro IUTOI€HETHYECKash OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpumHoe ckpemniuBanue», «llUTONOrMYECKHEe OCHOBBI JUTHOPHIHOTO
CKpemuBanus», «Meuno3», «B3zauMonencTBUe auieNbHBIX TEHOBY», «l'eHeTHueckue
KapThl PAacCTCHUN, >XMUBOTHBIX M YEJIOBEKa», «l'eHeTMka Imoja», «3aKOHOMEPHOCTHU
HacJieI0BaHus, CIEIJIEHHOTO ¢ MojoM», «KapuoTurbl 4enoBeka U KUBOTHBIXY», «BUAbI
U3MEHYHUBOCTHY, «MoaudukanronHas U3MEHYUBOCTDY, «HacnenoBanue
pesychakropar, «['eHeTHKa TPy KpoBH», «MyTalinoHHAs H3MEHUUBOCTD.

Obopyodosanue:  MoOAenU-amIUITUKANUK  «MOHOTHOpHUIHOE  CKPEIIUBAaHHCY,
«Hemonnoe  gomuHMpoBanue»,  «JlurubpumHoe  ckpemuBanue»,  «llepexpéct
XpOMOCOM», MHKPOCKOIT U MuKpompenapat «J[po3oduna» (Hopma, MyTaruu (GOpMBI
KpbUIbEB W OKpacku Tena), repbapuii «l'opox mnoceBHON». Jlabopamophnwvie u
npakmuuecxkue padoomaul:

Jlaboparopnass pabora Ne 5. «M3ydenue pe3yabTaTOB MOHOTHOPHUIHOTO U
JTUTHOPHTHOTO CKPEITUBAHKS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpEIIapaTax.

JlaGopaTopHasi pabora Ne 6. «M3ydyeHue MoauduKaIMOHHOW H3MEHUYHUBOCTH,
MOCTPOEHHUE BAPUALMOHHOTO PSiJia U BAPUALIMOHHON KPUBOI.

JlaGopaTopnass pab6ota Ne 7. «AHanu3 wmyTanui y Apo30(uiabl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckas padota Ne 2. «CocraBiieHHE U aHAU3 POJOCIOBHBIX YEIIOBEKA.
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Tema 7. Cenekuust opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexuus Kak HayKa U IIpouecc. 3apoKICHUE CEICKINUN U JOMECTUKALAS. Y YECHUE
H.W. BaBunoBa 0 1IeHTpaxX NPOUCXOKIAEHUS U MHOrooOpa3us KyJbTYPHBIX PAaCTEHH.
LleHTpBI IPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpPO/A, IITAMM.

CoBpeMeHHbIE METONbl CeNeKIMU. MaccoBbli M WHAMBUAYaJbHbIH OTOOpPHI B
CEJEKIIMM pacTeHU MW KUBOTHBIX. OlEHKa »KcTepbepa. bBIM3KOPOACTBEHHOE
ckpemBanue — MHOpuAuHT. Yucras nuHug. CKpellBaHue YMCThIX JUHUM. ['eTepo3uc,
win TuOpuaHas cuna. HepoactBeHHoe ckpemuBanue — aytOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes W MOJy4YeHHUE MOJUILIIOU]IOB.
JIOCTVIKEHUS CEJIEKLIMU PACTEHUH, dKUBOTHBIX U MUKPOOPIraHU3MOB.

buorexHon0rNs Kak oTpacib NpOU3BOACTBA. |'€HHAs MHKEHEpHs. JTaIlbl CO3/IaHMs
pexomOunanTHou JIHK u Tpancrennsix opranuzmoB. Kiierounast un>xenepusi.

Knerounsie KynbTypbl. MUKpPOKIOHAJBbHOE pa3MHOXEHHE pacTeHui. KioHupoBaHue
BBICOKOMPOYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPraHW3MOB. OKOJOTHYECKUE u
studeckue Tmpobsempl. MO — reHeTndeckn MOAUDUIIMPOBAHHBIE OpPTraHU3MBI.
JHemoncmpayuu:

llopmpemuwr: H.W. BaBunos, .B. Muuypun, I'./]. Kapneuenko, M.®. lBaHOB.
Tabauyvr u cxemvi: Kapta «LIeHTpBI TPOUCXOXKACHUS W MHOrooOpaszus
KyJbTYpPHBIX pacTteHuit», «llopoapl noMamHuUX KUBOTHBIX», «CopTa KYJIbTYpHBIX
pacrenuity, «OtnanéHHas rubpuam3anus», «Padorel akamemmka M.D. HBanoBay,
«ITomummonaus»,
«OOBEKTHI ouorexHonorun», «KieTouHble  KyJbTypel W KIOHHPOBAHHUEY,

«KoHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.
Obopyoosanue: MyNSKU TUIOJOB W KOPHEIUIONOB TUKUX (OPM U KyJIBTYpPHBIX

COpPTOB pacTeHuid, repOapuii «CenbCKOX035UCTBEHHBIE pacTeHUs». Jlabopamophsie u
npakmuuecxkue padoomal:

Okckypcuss «OCHOBHBIE METO/IbI U JJOCTHKEHUSI CEJIEKIIMU PACTEHUN U KUBOTHBIX
(Ha CEeNEeKIMOHHYI0 CTaHIWIO, TUIEMEHHYIO (epMy, COPTOUCTIBITATEIPHBIA YYaCTOK, B
TEIJIMYHOE XO3SIICTBO, Ta00OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

10 KJIACC Tema 1. DBoJIOIHOHHAS OMOJIOTHS

[IpeanochuiKu BOZHUKHOBEHUS 3BOJIIOIIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUS U
e€ Mecto B Ouosioruu. BrusiHue 3BOJIOIMOHHON TEOpUU HAa Pa3BUTHE OUOJIOTUU U
JIPYTUX HayK.

CBugerenscTtBa  3BoJIONMU.  [lalieoHTONIOTMYECKUE:  MOCIEI0BATEIbHOCTD
MOSIBJICHUSI BUJIOB B  MAJCOHTOJIOTMYECKOM JIETONHCH, MEepeXOoAHble  (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH v Gpiaop MaTepUKOB U OCTPOBOB.
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OMOpHOJIOTUYECKHE: CXOACTBA U pa3inuuus 3MOpPHUOHOB  pa3HbIX BHJIOB
ITO3BOHOYHBIX.  CpaBHUTEIIBHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  aHAJOTHUYHBIE,
pYAMMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJNEKYJIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH UM OCHOBHBIX METa0OJIMYECKHX NyTel y Bcex
OpPraHU3MOB.

OpomonmonHas teopus Y. JlapBuHa. [Ipeanochuiku BOSHUKHOBEHHUS TapBUHU3MA.
JIBMKyIMe CUibl 3BOJIONMU BUIAOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHUYEHHOCTH  PECYpCOB, HeoNpeaeNéHHas HM3MEHYUMBOCTb, 0OOpbOa 3a
CYLIECTBOBAaHUE, ECTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3Boonnu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

Mukposomonus. [Tonynsnus kak eIMHUIA BUIa U SBOJIIOLIUH.

JBuxymme cuiibl ((akTophl) 3BOJIONUU BHJIOB B Mpupoje. MyTaluOHHBIH
npolecc U KOMOWHATUBHAS M3MEHYUBOCTH. [lomynsiiiMOHHBIE BOJHBI U Jpei( T'eHOB.
N3onsuus u Murpanusi.

EctectBennbiii  orG0p — HampaBistomuid  Qakrtop  sBomronuud.  Dopmbl
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoGneHHOCT  OPraHM3MOB  Kak  pe3yibTaT d3Boitouuu. [Ipumepsl
IPUCIIOCO0JIEHUH Yy OpraHu3MoB. ApoMOp(O3bl U UANO-aJalITALUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BUI000pa30BaAHUS :
reorpagpu4yeckoe, 3KOJIOTUYECKOE.

Maxkpossonronusa. DopMsl IBOJIIOIMK: (UTIETHYECKasi,  JUBEPreHTHas,
KOHBEPTeHTHasl, mapasuiensHas. HeoOpaTuMoCTh 3BOIOIHH.

[IpoucxoxaeHne OT HeCHeIHAIU3UPOBAHHBIX TMpeakoB. [Iporpeccupytromas
cnenuanu3anus. AgantTuBHas paauanus. Jemoncmpayuu:

llopmpemuwi: K. Jlunnen, JK.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkens, @. Mromnep, A.H. CeBepuos.

Tabnuyvr u cxemvl: «Pa3BUTHE OpraHMYEcKOro Mupa Ha 3emie», «3apojabllin
MMO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukc», «Popmbl OOpPHOBI 3a CYLIECTBOBAHUEY,
«EcrectBennbiii 0T60p», «MHOTOOOpa3ne COpTOB pacTeHuit», «MHOTO0Opasme mopoy
KUBOTHBIX», «llonmymsimun», «MyTalluoHHAss UW3MEHYHMBOCTBHY», «ApoMOpGO3bI»,
«Annoananramuuny», «OO0mas jaere”Hepauus», <«JIBUXKylIHe CHUIbI  SBOJIOLUNY,
«Kapracxema mapuipyra myremectsus Y. [lapBuna», «boprba 3a CylieCTBOBaHHE,
«IIpucnocoOneHHOCTD OpraHu3MOBY, «"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJOTUYECKOE BU000PA30BAHUE).

Obopyooeanue: KOJIIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKpAacKu, Habop
IJIOJIOB U CeMsiH, KoJuieKius «l[IpuMephl 3alllUTHBIX MPUCTOCOOJIECHUN Y JKMUBOTHBIX),
Mojzenb «OCHOBHBIE HaNpaBICHUS HBOJIOLMHY, O00bEMHas Mojaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).
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buoreorpadguueckas kapra Mupa, KomieKus «PopMbl COXpAHHOCTH MCKOMAEMbIX
KUBOTHBIX M pacTeHMil», Monenb ammiukanus «llepekpéct xpomocom», BIaKHbIE
npenapatel  «Pa3ButHe HacekomMoro», «Pa3BuTHEe JIATYHIKW», MUKpONpenapar
«Ipo3zoduna» (Hopma, MyTanuu GOpMbI KPBLIILEB U OKPACKHU TENA).

Jlabopamopnusle u npakmuueckue padomul:

Jlaboparopnass pab6ora Ne 1. «CpaBHeHHE BUJIOB MO MOP(POIOTHUECKOMY
KPUTCPUIOY.

JIaGopaTtopHas pabora Ne 2. «Onucanue MpUCTIOCOOICHHOCTH OpraHm3Ma U eé
OTHOCHTEIFHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pPa3BUTHE )KM3HHM HA 3emJie

JloHayyHble TIPEJCTABICHUS O 3apOXKICHUM >KU3HU. HayuHble TuUMoTe3bl
BO3HMKHOBEHUS XKU3HM Ha 3emuie: aOHoreHe3 U maHchepMusi. XUMMUYECKas 3BOJIOUS.
AOGUOTCHHBIM CUHTE3 OPTraHUYEeCKUX BEILIECTB u3 HEOPraHUYECKUX.
OKCIIEpUMEHTAJIBHOE TOATBEPKICHUE XUMHUYECKOW H3Bomtound. HauvanbHble STansl
ouonornyeckoit sBomtoumu. ['mnoreza PHK-mupa. dopmupoBanne MemOpaHHBIX
CTPYKTYp Y BO3HUKHOBEHHE NPOTOKJIETKU. IlepBple KIETKM W UX HBOJIOLHUS.
@opMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

Pazputue xu3Hu Ha 3emsie mo spaM U nepuojam. Karapxei. Apxelickas u
npoTepo3oiickas dpsel. [laneo3oiickas spa u €€ nepuoasl: KEMOPUNHCKHUHN, OpTIOBUKCKHM,
CWJIYPUMCKU, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30KcKkas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

Kaiino3oiickast spa u €€ nepuo/ibl: NajJeoreHOBbIM, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

XapaKTepuCTUKAa KIUMaTa W TEOJOTMYEeCKUX mpoueccoB. (OCHOBHBIE JTallbl
HBOJTIOIIUHU PACTUTEIIBLHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y paCTeHUN U KMUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIIT ) KUBBIX OPraHU3MOB.

Cuctema OpraHMyeckoro MuHpa Kak oOTpaxeHue dBoJoIuu. (OCHOBHbIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DOBOJIOIMS YeIoBeKa. AHTPOIOJOTHS KaK Hayka. Pa3BuTue NpencTaBieHUNd O
MIPOUCXOXKJIECHNUU YesloBeKa. MeToibl n3yueHusi antpornorene3a. CxoJCcTBa U pa3IUyUs
YeJIOBeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBrxymue cuibl (akTopbl) aHTponoreHe3a. HacieacTBeHHas: U3MEHYUMBOCTD U
€CTeCTBEHHBIM 0TOOp. OOIIeCTBEeHHBI 00pa3 >KW3HH, M3TOTOBJICHHE OPYIUW TPyHa,
MBIILIJICHUE, PEYD.

OCHOBHBIE CTaJWM W BETBH SBOJIIOLHMM YEJIOBEKA: aBCTPAIONUTEKH, UYUenoBek
yMenblid, YenoBek MpsAMOXOIAIIni, YemoBeK HeaHIepTAIbCKUM, UeIOBEK pa3yMHBIM.
Haxonku nckomaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMS, 00JIACTh PACHpPOCTPAHEHUS,
00BEM I'OJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYIUS.
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Yenoeueckue pacbl. OCHOBHBbIE OOJBIIME pachl: €BpONEOUAHAs (€Bpasuiickas),
HErpo-aBCTpaJionHas (PKBAaTOpUalIbHAsl), MOHTOJOHAHAS (a3MATCKO-aMEPUKAHCKAas).
UepTtbl NOPUCTOCOOIEHHOCTH TPEACTABUTENCH UYEJIOBEUECKUX pac K  YCIOBUSIM
cyiiecTBoBaHUs. ENMHCTBO YenoBeueckux pac. Kputuka pacusma. Jemoncmpayuu:

Ilopmpemui: ®@. Pean, JI. Ilactrep, A.W. Onapun, C. Mumnep, I'. FOpu, U. JapBuH.

Tabnuyer u cxemwvi: «Bo3amkHoBenne CollHEUHOM cHCTEeMbI», «Pa3BuTune
opraHuyeckoro  Mupa», «PacturenbHas  KiIeTka», <« KUBOTHas  KIETKay,
«IIpokapuotnueckas kieTka», «CoBpeMeHHasi CUCTeMa OPraHUYECKOT0 MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJCOHTOJOTUYECKUX HAXOJOK IMPEIKOB COBPEMEHHOIO UEIOBEKay,
«pesueitmue noan», «JpeBaue moan», «[lepBbie COBpEMEHHBIC IO,
«YenoBevyeckue pach».

Obopyoosanue: mynsxu «lIpoucxoxxneHue venoBeka» (OHOCThI aBCTpaJIONMHUTEKA,
NUTEKAHTPOIa, HEaHIePTalblla, KPOMaHBOHIIA), CICTIKH WM HW300paKEHUS KaMEHHBIX
opynuii  TmepBOOBITHOTO  4YeloBeka  (KaMHHU-Yommepwl,  pyOuma,  ckpeOra),
reoXpoHoJIorHueckasi Taliuia, Kouiekius «@POopMbl COXPaHHOCTH MCKOIAEMBIX
KUBOTHBIX U pacTeHuin». Jlabopamopnsie u npakmuueckue pabomal:

[Ipaktuueckas pabora No 1. «M3yueHue HCKOMAEMBIX OCTAaTKOB PACTEHUU H
KUBOTHBIX B KOJUICKIIHSIX).

OKcKypeus «DBOJIONMS OpPraHMYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI My3€eil).

Tema 3. Opranusmbl 4 OKpyKalIIAs cpena

DKoJIOTHsl KaK Hayka. 3aJaud W pas3fesibl 3KOJOTrMu. MeToabl SKOJOTHYECKUX
UCCJIEA0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHHUsS OPraHU3MOB: BOJIHAsl, HAa3€MHO-BO3AYIIHAs, IOYBEHHAas,
BHYTPUOpPTraHU3MEHHasI.

Okonornueckue  ¢daktopel.  Kmaccudukamuss — sKomormdeckux — (PakTopoB:
abnotnyeckrue, OMOTUYECKHE U aHTPOINOTeHHbIE. JleficTBHE 3KOIOTHYeCKUX (haKTOPOB
Ha OpPraHu3MBbl.

AbGunotnueckne (GakToOpbl: CBET, TEMIEparypa, BIAKHOCTh. DOTOMEPHOIU3M.
[Tpucniocobennst OpraHU3MOB K JIEHCTBHIO a0MOTHYECKNX (aKkTOpoB. buonormdeckue
PUTMBI.

buotnueckue dakropsl. Bunabl OuMoTHUYECKHX B3aUMOJIECHUCTBUI: KOHKYPEHIIHS,
XUIIIHUYECTBO, cuMOMO3 u ero ¢Gopwmbl. [lapa3utusMm, koomepauus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.

3HaueHUe OWOTUYECKUX B3aMMOJICMCTBUM [l CYILIECTBOBAHUS OPTraHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XapPaKTCPUCTHUKU ITOITYJIAIIUH. OCHOBHBIE TTIOKA3aTEIU MMOonmyJisinuu:
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YUCJIEHHOCTh, TJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTpalusi. JuHamuka
YUCJICHHOCTH NOMYJISIUU U €€ perynsauud. /lemoncmpayuu:

Ilopmpemuwi: A. I'ymbonpar, K.®. Pynse, 3. ['exkens.

Tabnauyvr u cxemwi: xapta «llpupomubie 30HBI 3emuny, «Cpeasl 0oOUTaHUS
opranuzMoBy»,  «@Poronepuoguzm»,  «llonmymsauun»y,  «3aKOHOMEPHOCTH  poOCTa
YUCJICHHOCTH NOMYJSINUU UHPY30pun-Tydenskn», «llumessie nenu». Jlabopamopusie
U npaKkmuuecKue padomol:

Jlaboparopnast padota Ne 3. «Mopdonoruueckne OCOOCHHOCTH pPACTCHUN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHast pabora No 4. «BnusiHue cBeTa Ha pPOCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora Ne 2. «[lomcu€r MIOTHOCTH MOMYNSIHUN pPa3HBIX BHUIOB
pacTeHun».

Tema 4. Coo0miecTBa M YKOJOrHYECKHE CUCTEMbBI

CooOmiectBO0 opranu3smMoB — OwuoneHo3. CrTpykTypbl OuOIlEHO3a: BHA0Bas,
NpOCTpaHCTBEHHAs!, Tpoduueckas (nuiesasi). Bunbi-nomunantel. CBsi3u B GMOIIEHO3E.

Okonoruyeckue cucrembl (9kocucteMbl). llonstne 00 dKocucreMe W
ouoreonieHoze.  DyHKIMOHATBHBIE  KOMIIOHEHTBI  DKOCHUCTEMBI:  MPOAYLEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BeliecTB M TMOTOK 3HEPTUU B IKOCHCTEME.
Tpodudeckue (mumieBbie) YpoBHU dKOcHCTeMBbl. [IumieBnie nenu u cetd. OCHOBHBIC
MOKa3aTelu »HKOCUCTEMBbI: OMoMacca, TMPOAYKIHsS. OKOJOTUYECKUE MHPAMUIBIL:
NPOIYKIUU, YUCTCHHOCTH, OMOMACCHI.
CBolicTBa 9KOCUCTEM: YCTOMUHUBOCTD, CAMOpPETyJIsALMsl, pa3Butue. Cykieccus.

[IpuponHble 3KOCUCTEMBI. JDKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOWHOTO WU
ITUPOKOIMCTBEHHOTO JIeca.

AHTPOIIOTCHHBIE DKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpO0OIKOCHCTEMBI.
buonorudeckoe u X031MCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpaszue kak Qakrtop ycroWumBocTH dKocucteM. CoxpaHEHHE
OMOJOTUYECKOTO pazHOOOpa3us Ha 3emiie.

Yuenne B.M. Bepnaackoro o Owocdepe. ['panumpl, coctaB W CTPYKTypa
ouoceprr. Kuoe BemectBo u ero ¢Gynkumu. OcobeHHOCTH Omocdepnl Kak
TJI00ATBHOM IKOCUCTEMBI. /[[nHaMuyeckoe paBHOBecHE U oOpaTHas CBA3b B Onocdepe.

KpyroBopoTsl BemiecTB W OHOTCOXMMHUYECKHE IMKIBI 3JIEMEHTOB (yriepona,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Omocdepe 3emiau. AHTPONOTCHHBIE W3MEHEHHS B Ouocdepe.
I'moGanbHBIE YKOTOTHYECKUE MTPOOTIEMBI.
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CocymecTBoBaHUE MPUPOJIBI U yenoBeuecTBa. CoxpaHeHue 6MOpa3sHOOOpas3usl Kak
OCHOBa yCTOMYMBOCTH OMocdepbl. OCHOBA PALMOHAIBHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U UX UCIONb30BaHue. JlOCTIKEeHUST OMOIOTHH U OXpaHa MPHUPOJIBI.

Jemoncmpayuu:
Ilopmpemuwr: A.Jlx. Tencnu, B.H. Cykaués, B.I. Bepuaackuii.

Tabauyvr u cxemwi: «llumeBble nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenmn mnuTaHus», «OKoJOrHYECKass MUPAMUIAY,
«buochepa u uyenoBek», «IKOCHUCTEMa IIMPOKOJUCTBEHHOTO Jeca», «IKOCHUCTEMa
XBOMHOTO Jieca», «buoleno3 Bogoémay, «ArpoueHos», «lIpumepHbie aHTPOIOTr€HHbBIE
BO3JICHCTBUS Ha NpUpOAY», «BaKHEWIIME WCTOYHUKHU 3arpsi3HEHUsS BO3yXa H
IrpyHTOBBIX BoA», «llouBa — BakHeimas coctaBisomas Ouochepb», «DaKTOPbI
nerpanamnuu nouBy, «llapaukoBeiit 3G dexT», «DaKTOphl paIMOAKTUBHOTO 3arps3HCHMUS
ouocdepnl», «O0mmas cTpykrypa 6uochepni», «PactpocTpaneHue xxu3Hu B ouocdepe,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriaepoma B Ouochepe», «Kpyrosopor
a3oTa B MPUPOIEL».

Oo6opynoBanue: Mofenb-anmiukanus «TunuuHaeie  OWMOIEHO3BI», Tepbapuii
«PactutenbHbie cooOmIecTBa», KoyuieKiuu «buoreHos3y, «Bpemutenu BaxHEHIINX
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYp», Tepbdapuu U KOJUIEKLIMU PACTEHUN U KUBOTHBIX,
NPUHAIJIEKAIINE K Pa3HbIM 3KOJIOTMYECKHM Trpynmnam oJHoro Buaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHsIeMbIX BUIOB PACTEHUM U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycranaBnuBaroTCs TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OoOydJamImMMHCS  TPOTrpaMM  CpeAaHero  oOmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHYHOCTHBIX PE3ylIbTaTOB OCBOCHHS TpeameTa «bumomorusy»
BBIJICIICHBI CJICAYIOIIME COCTABIAIONINE: OCO3HAaHWE OOYYAIONIUMHUCS POCCUHCKOM
IPKIAHCKONH HIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U
CaMOOTPEICIICHUIO, HAJTUINE MOTHUBAIIMK K OOYUCHHIO OMOJIOTHH, IIeJICHAIPABICHHOES
pa3BUTHE BHYTPCHHUX YOCKIECHHWH JMYHOCTH HAa OCHOBE KJIIOUEBBIX IICHHOCTCH W
HCTOPUYECCKUX TPaAUIUid pa3BUTUSA OHMOJOTHYECKOrO 3HAHHUSA, TOTOBHOCTH u
CIIOCOOHOCTh  OOYYaIOIIUXCS  PYKOBOJACTBOBAaTHCS B CBOCH  JEATCIBHOCTH
IIEHHOCTHOCMBICIIOBBIMA ~ YCTAHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJOTHYECKOTO
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o0pa3oBaHus, HAIMYUE 3KOJOTMYECKOI0 PABOCO3HAHUS, CIOCOOHOCTH CTaBUTH L€ U
CTPOUTH )KU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJNbTAaThl OCBOCHUS Mpeamera «bHOJOrus» AOCTUTaloTCs B
€IUHCTBE Yy4YeOHOW ¢ BOCIUTATEIIBHOM JEATEIbHOCTHU B  COOTBETCTBUU c
TpaaAULIMOHHBIMHU POCCUICKUMU COLMOKYJIbTYPHBIMHU, HUCTOPUYECKUMU "
JyXOBHOHPABCTBEHHBIMU 1IEHHOCTSIMU, MIPUHSITHIMHU B 00IIECTBE TPaBUIIAMU U HOPMaMH
MOBEACHUSI W  CIOCOOCTBYIOT —IMpoIlleccaM CaMOIMO3HAHMS, CAMOBOCIUTAHUSA H
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3UIIMU JTUYHOCTH, MATPUOTU3MA, YBAXKEHUI K
3aKOHY U MPABOMOPSAJIKY, YEJIOBEKY TpyJda U CTaplieMy I[OKOJICHUIO, B3aUMHOTO
yBaXXEHUSI, OEpPEKHOTO OTHONICHUS K KYJbTYPHOMY HACICAUI0 U TPaAUIUAM
MHOTOHAIlMOHANBbHOTO Hapoaa Poccuiickonn denepanuu, NPUPOAE M OKPYKAKOLIEH
cpene.

JIM4HOCTHBIC PE3yNbTaThl OCBOCHHUSA YyueOHOro mpeameTra «buojorus» TOMKHBI
oTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYyYalOIIMUXCA  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTALINH, MO3UTHUBHBIX BHYTPEHHHUX yOCXKICHH, COOTBETCTBYIOIIUX
TPAJIULIUOHHBIM HEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OIIbITa
U OmbITa JIEITEIBHOCTH B TIPOLECCE pealn3aldd OCHOBHBIX HaIpPaBJICHHI
BOCITUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCTIMTAHUSI:
c(hOpMHUPOBAHHOCTH TPAKIAHCKON MOZHUIIMHU 00yUYaAOIIETOCs KaK aKTUBHOTO

¥ OTBETCTBEHHOTO WJIEHA POCCHICKOTO 00I11€CTBa; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX
npaB ¥ 00s3aHHOCTEHN, yBaXKCHHE 3aKOHA
U TIPaBONOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW NEATEIIBHOCTH TPH CO3JaHUM Y4YEOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MO3HABATENBHBIX 33/a4, BBHITIOJIHEHUN OMOJIOTUYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTh OMPEEATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K
SIBJICHUSIM
COBPEMEHHOM JKHU3HU M OOBSICHATH €€; yMEHHUE YYUTHIBAaTh B CBOMX JECHCTBUIX
HEO0OXOIMMOCTh KOHCTPYKTUBHOTO B3aMMOJICUCTBUS JIIOJEH C PA3HBIMU YOCKICHUSIMH,
KYJbTYPHBIMM  LEHHOCTSIMH M  COLIMAJIBHBIM  IOJIO)KEHUEM; TOTOBHOCTH K
COTPYJHUYECTBY B IMPOIECCE COBMECTHOIO BBIMOJHEHUS YYEOHBIX, MIO3HABATEIIbHBIX U
HCCIIEIOBATEIBbCKAX 3a/1a4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHHUIO ONIOHEHTOB MHPHU
00CYXJE€HUU CIHOPHBIX BOIMNPOCOB OMOJOTUYECKOTO COJEpKaHUs; TOTOBHOCTh K
T'YMaHUTAPHOW U BOJIOHTEPCKOM JCSITSIbHOCTH; 2) MATPHOTHYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpaXAaHCKOW UICHTUYHOCTH, MATPUOTU3MA,

YBAXXEHUA K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepen PomuHoi, ropaoctu 3a
CBOM Kpal, CBOWO PoauHy, CBOM S3BIK W KYJIbTYpy, HOpPOLLIOE W HACTOSIIEE
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MHOTOHAIlMOHAIBHOrO Hapoxa Poccuu; LIEHHOCTHOE OTHOLIEHHE K INPUPOJHOMY

HACJIEAUIO U IIaMTHUKAM IIPUPOLIBI,

noctwxkeHussiM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/AE; CIIOCOOHOCTh
OLICHHUBAThH BKJIAJ] POCCUNCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE

OMOJOrMHY, TOHUMAHUS 3HAUYE€HHUsSI OMOJIOTMH B MO3HAHWU 3aKOHOB MPHUPOABI, B JKU3HU

YyelloBeKa M COBPEMEHHOro oOuiecTBa; uAeiHas yOexAEHHOCTh, TOTOBHOCTb K

CiIy>keHuI0 U 3amure OredecTsa,

OTBETCTBEHHOCTH 32 €r0 CyJb0Y;

3) TyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAaHMUE JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/a;

c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  TOBEICHUS,

CIIOCOOHOCTD OIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH; OCO3HAHHUE JIUYHOTO
BKJIaJla B MOCTPOCHUE YCTOWYUBOTO OYIyIIEro, OTBETCTBEHHOE OTHOIICHHE K CBOUM
POIUTENSAM, CO3/IAHUIO0 CEMbM Ha OCHOBE OCO3HAHHOI'O MPHUHATHS LIEHHOCTEW CEMENHOM
KM3HH B COOTBETCTBHH C TpaJMIUIMH HapogoB Poccuu; 4) 3cTeTHYeCKOro
BOCIIUTAHUA:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUasl CTETUKY ObITa, HAYYHOTO U

TEXHUYECKOT0 TBOPUYECTBA, CIOPTA, TPYyHa, OOIIECTBEHHBIX OTHOIICHWH; TOHUMaHHE
SMOIMOHAIIBHOTO BO3JCUCTBUSA JKUBOW NPHUPOIBI U €€ INEHHOCTH; TOTOBHOCTH K
CaMOBBIPAKEHHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATH

Ka4eCTBa TBOPYECKOM JINYHOCTH;

5) ¢pusuueckoro BocnuTanus, GOPMHUPOBAHHUS KYJIbTYPhI 310POBbS U
AMOIMOHATBLHOI0 0JIArOMOJIyYHs:

MMOHUMAaHHE W pean3allds 3J0POBOTO M 0Oe30macHOro obpasa XU3HHU (370pOBOC
MATaHUE, COOJIOJICHUE TUTUEHWYECKUX IPABWI U HOPM, COQITAaHCUPOBAHHBIM PEKUM
3aHATUN M OT/BIXA, PEryisipHas (U3NYecKasi aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3HUYCCKOMY M IICUXHYECCKOMY
3I0POBBIO; TIOHUMAHHWE IICHHOCTH IIPaBWJ WHIWBUAYAJIBHOTO M KOJUICKTHBHOTO
0e3011acHOTO
MOBEJICHUSI B CHUTYalMAX, YIrPOKAIOIIUX 3J0POBBI0 W JKHW3HHU JIIOJICH; OCO3HaHHE

MTOCJICACTBUN U HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTpEOICHUS

aJIKOTOJIs1, HAPKOTUKOB, KYypEeHUS );

6) Tpya0BOro BOCIIHTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAHHE IIEHHOCTH MAacTEepPCTBA, TPYA0II00HE; TOTOBHOCTD
K aKTUBHOM JEITEIBHOCTH TEXHOJIOTHYECKON U COITMAIILHON
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HaIpPaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIIBHO
BBINIOJIHATh TaKyIO JESITEIbHOCTh; UHTEPEC K pa3nyHbIM chepaM npodheccHoHaTbHOU
NesATENbHOCTH, YMEHHME COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI; TOTOBHOCTH M CHOCOOHOCTH K
00pa3oBaHUIO U CaMOOOpa30BaHUIO HA MPOTKECHUN

BCEH JKU3HHU;

7) IKOJIOIrH4€CKOIro BOCIIMTAaHHUA: 5KOJIOTUYCCKU L[eJIeCOO6p3,3HOC OTHOLICHHUC K
IMpupoac Kak HCTOYHHUKY JKHU3HU

Ha 3emJie, OCHOBE €€ CyIlIECTBOBAHMSI;

MOBBIIICHUE  YPOBHS  DKOJOTUYECKOW  KyJIbTYpbl: MPUOOPETEHUE  OMBITA
IJIAHUPOBAHUS TOCTYIKOB M OLICHKH X BO3MOXHBIX MOCJIEACTBUN IS OKPYKAIOIIEH
Cpellbl; OCO3HAHKE II100aJIBLHOTO XapakTepa IKOJIOTHUECKUX MPoOJIeM U MyTe ux

pelIeHns; CIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU HU3YYECHUU OHOJOTHHU
3HAHUS W yMEHUA TP PEHICHUU TMpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
IPUPOIOTIONIH30BaHNEM (COOJIIOICHUE TMPABWI MOBEACHUS B MPUPOJIC, HAPABICHHBIX
Ha COXpaHEHHE PABHOBECHUS B JKOCHCTEMAaX, OXpaHy BHUIOB, dKOCHUCTEM, OHOChephl);
AKTUBHOE HEIPUATUE JEUCTBUM, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHON

cpene, yMEHHE IIPOTHO3MPOBATH HEOJArompUsITHBIE SKOJOTHMYECKHE IOCIIEACTBUS
OpEANPUHUMAEMBIX  JIEMCTBUM W TpEeNoTBpalllaTh UX; HAJW4YW€  Pa3BUTOTO
AKOJIOTUYECKOTO MBIILICHUS, SKOJIOTUUECKON KYJIbTYPBHI,

ONbITa JESITEILHOCTH HSKOJOTMYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA
MMM B MO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBbHOM MPAKTUKE, TOTOBHOCTH K
Y4aCTHIO B MPAKTUYECKON JIEITEILHOCTH YKOJOTMYECKON HAIIPaBICHHOCTH;

8) HEHHOCTH HAYYHOIr0 MO3HAHMA:

c(hopMHUPOBAaHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH M OOIIECTBEHHON IPAaKTUKH, OCHOBAHHOTO Ha JHAlore KYJIbTYp,
CIIOCOOCTBYIOIIETO  OCO3HAHMIO CBOETO  MeCTa B IOJUKYJIBTYPHOM  MHPE;
COBEPILICHCTBOBAHUE SI3BIKOBOM M UMTATEIbCKON KYJIBTYpPhl KaK CPEICTBA
B3aMMOJICHCTBHS MEXKTY JIIOJIBMHU U TIO3HAHUS MHpPA; TOHUMaHWE CICIU(DUKA OHOIOTHH

KaK HayKH, OCO3HaHUs € poyi B GOPMUPOBAHUHT
paIllMoOHAILHOTO HAyYHOT'0 MBIIUICHHS, CO3JIaHWHM IIEJOCTHOTO MPEACTaBICHHUS 00
OKpYXaIoIIeM MHpPE KaK O €IMHCTBE MPUPOJIbI, YEJIOBEKa M OOIIEeCTBa, B IMO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH TIPOOJIEM COXPaHECHHS TPUPOTHOTO
paBHOBeCHS; YOSKAEHHOCTh B 3HAYNMOCTH OMOJIOTUM JIJII COBPEMEHHOM ITMBUITU3AIINHN:
oOeCIieueHUs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, COCOOHBIX pEIIaTh PECypCHbIE MPOOJIEMBbI Pa3BUTHUSL UEIIOBEUYECTBA,
MOMCKa IyTEed BBIXOJA H3 TJI00ATBHBIX HKOJOTHYECKUX MpoOjJeM M o0ecTredeHUs
nepexojila K YCTOMYMBOMY pa3BUTHUIO, PAllMOHATBLHOMY HCIOJIB30BaHUIO MPUPOIHBIX

20



denepanbHas padoyas nmporpamma | buosorus. 10—11 kmaccer (6a30BbIN ypOBEHB)

pecypcoB H (OPMHUPOBAHHMIO HOBBIX CTaHAAPTOB KU3HH;, 3aAMHTEPECOBAHHOCThH B
MOJIy4YeHUH OWOJIOTMYECKUX 3HAaHUM B LENSIX NOBBILIEHUS OOWIEH KyJIbTYpHI,
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTaBHOM YacTd (PYHKIUMOHAJIBHOU
IrpaMOTHOCTH oOydarouuxcs, (GopmMupyemMoil npu U3y4eHHH OWOJIOTHH; MOHUMAaHHE
CYLIHOCTH METO/IOB MO3HAHUSA, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTHU
MCII0JIb30BaTh MOJy4aeMble 3HAHMS 1JIs1 aHaJIu3a U OObSICHEHUS SIBJICHUI OKpPYXKaIOLIEro
MUpa U MPOUCXOASAIIMNX B HEM U3MEHEHUN, yMEHHUE JieJaTh 000CHOBAHHBIE 3aKIIOYCHUS
HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JTAHHBIX C LIEJIbIO MOJIYUYEHHS JOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh OUOJOTUYECKHE 3HAHUS IS
pelIeHUs
npoOsieM B pealbHbIX JKU3HEHHBIX CHUTYallUsX; OCO3HAHUE IIEHHOCTH Hay4yHOU
JEeSITENbHOCTH, TOTOBHOCTH OCYIIIECTBIIATh
INPOEKTHYI0O M HCCIIEIOBATEIbCKYIO JEATEIbHOCTh HWHAMBUAYAIbHO W B TPYIIIE;
TOTOBHOCTH M CLIOCOOHOCTh K HETPEPHIBHOMY 00pPa30BaHUIO M CAMOOOPa30BaAHMIO,
K AKTUBHOMY TIOJIYY€HHIO HOBBIX 3HAHUU MO OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUsS ydeOHoro mnpeamera «buonorus»
BKJIIOUAIOT:  3HAYuMble i1 (QOPMUPOBAHUS  MHUPOBO33PEHHUST  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIPEIMETHbIE) OOLIEHAYYHbIE TMOHSATHSA, OTpaXKarolue
[EJIOCTHOCTh ~HAyYHOW KApTUHBI MHUpa M cHoenuduKy METOAOB TO3HAHUA,
UCIIOJIB3YEMBIX B ECTECTBEHHBIX HayKaxX (BEIIECTBO, JHEpPrus, SBJIEHUE, IPOILIeCC,
CUCTEMa, Hay4dHbId (aKT, MPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCcle0BaHne, HAOII0JeHNEe, W3MEPEeHHEe, SKCIEPUMEHT W JAPYTHX), YHHUBEPCAIbHBIC

yaeOHbIe 1eHcTBHs (I03HABATEIIbHBIE, KOMMYHUKAaTHBHBIE, PETYISITUBHEIE),
oOecneunBaromue GpopmupoBanre  (QYHKIIMOHATBFHOW TPaAMOTHOCTH u
COIMATTLHOM KOMIIETEHIIUN 00YyYarOIINXCs, CIOCOOHOCTb
oOyyaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHPOBO33PEHUYECKHNE 3HAHUS U YHUBEPCAJIbHbIE YUEeOHbIE JEHCTBUS B MO3HABATEIBHOU U
COLMAJIBHOM IIPaKTHUKE.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIEC Y4eOHbIe eiicTBUS Ba3oBbie
JIOTHYecKHe AeiicTBHA:
CaMOCTOSATEIBHO (POPMYIMPOBATH U AKTYaIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh

e€ BCECTOPOHHE;, UCIOJb30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTUYECKOTO
MBIIIUICHUS (aHaIu3a, CUHTE3a, CpaBHEHMUs, Kiaccudukannu, 0000IIeH s ), PACKPbIBATH
CMBICJI OMOJIOTUYECKUX TOHATUHN (BBIETSATh UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATh
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CBSI3M C APYTMMHM MOHSATHUSMU); ONPENEIATh LeJU ACSITeIbHOCTH, 3aJaBasi HapaMeTpsl U
KPUTEPUH UX JOCTUKEHUS,
COOTHOCUTH pE€3yJbTaThl ACATEIBHOCTH C IIOCTAaBJICHHBIMU LEISIMH; HCIOJIb30BaTh
OnoJornyecKre MOHATUS 1l 00bsICHEHUS (DAKTOB U SBJICHUN KUBOU
NPUPOABL;, CTPOUTH JIOTMUECKHE pACCYXKACHUS (MHAYKTUBHBIEC, JEAYKTHBHBIC, I10
aHAJOTMM), BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYUS B pPaccMaTpUBAEMBIX
ABJICHUAX, (POPMYJIHPOBATH BHIBOJBI M 3aKIIOYEHUS; MPUMEHSTh CXEMHO-MOJIEIbHBIC
CpeACTBa JUIsl MPEJCTABICHUS CYIIECTBEHHBIX CBSA3€M M OTHOLIEHWW B HM3y4aeMbIX
OMOJOTMYeCKUX OOBEKTaX, a TaKXKe NPOTUBOPEUMI pPa3HOTO pPOJa, BBISBICHHBIX B
pa3TUYHBIX UHPOPMALIMOHHBIX UCTOUYHUKAX; pa3padaThiBaTh IJIAH PEIICHUs MPOOIEeMbI
C YU4ETOM aHaJIN3a UMEIOIINXCS
MaTepUaJbHbIX U HEMATEPUAIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEISAM, OLIEHUBATh PUCKH TOCIJIECICTBUN JEATEIbHOCTH; KOOPJAUHUPOBATH U BBIIOIHATH
paboTy B YCIOBUSX pPeajJIbHOTO, BUPTYaIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOJIEUCTBUS; pa3BUBATh KPEATHBHOE MBILIUICHUE
IpY PELIEHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciienoBaTe/IbCKNE AECTBUS:

BJIAJIETh HAaBBIKAMH YYCOHO-MCCIICIOBATEIILCKOH M TPOCKTHOW JIESTEIHHOCTH,
HaBBIKAMU Pa3peIICHUS MPOOJIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY
MOMCKY METOJOB PEIICHUS] MPaKTUUYECKUX 3aj]lady, MPUMEHEHUIO Pa3JIUYHBbIX METOJIOB
MO3HAHUS; HCIOJIb30BaTh pPa3JIMUHbIE BUABI JCATCIHLHOCTH MO IOJIYYEHHUIO HOBOTO
3HAHUS, €r0 WHTEPIpETaIlui, TPeoOpa30BaHUI0 U IPUMECHEHHUIO B YUCOHBIX CHUTYaAIHSX,
B TOM YHCJI€ NIPU CO3JaHUN YUCOHBIX U COITMATBHBIX MPOSKTOB; (HOPMHUPOBATH HAYIHBIN
TUM MBIILJICHUS, BIAJI€Th HAYYHON TEPMUHOJIOTHEH,

KJIFOYEBBIMH MOHATHUSIMH U METOJIaMU;
CTaBUTH M (OPMYJIHUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTEIbHON JICITCIIBHOCTH

W OKM3HEHHBIX  CUTyalMsX; BBISBISATh  NPUUYUHHO-CICJICTBEHHBICE  CBSI3U U
aKTyaJIM3UpOBaTh 33/1a4y, BBIJIBUTATh TUIIOTE3Yy €€ pEeIIeHUs, HAaXOIUTh apTyMEHTHI JJIs
JI0Ka3aTelIbCTBA CBOWX YTBEPXKICHHWH, 3aJaBaTh MapamMeTpbl U KPUTEPUU PEIICHHUS;
aHAJIM3WPOBATH MOJYUYCHHBIE B XOJI€ PEIICHUS 3aJlaui Pe3yJIbTaThl, KpUTHUUECKU
OIIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBUAX; JaBaTh
OIIEHKY HOBBIM CHTYaIlUsAM, OIIEHUBATh MPUOOPETEHHBIN OIBIT; OCYIIECTBIATH
1IeJICHAITPaBJICHHBIN MTOMCK MTEPEeHOoca CPEACTB U CITIOCOOOB ACHCTBUS
B MpO(ECCHOHANBHYIO Cpely; yMeTh IEPEHOCUTh 3HAaHUS B IIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH
KUZHEJCSITEILHOCTH; YMETh HWHTETPUPOBATh 3HAHMS W3 Pa3HBIX
MpeIMETHBIX 00JIacTe;
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BBIJIBUT'aTh HOBBIC UJICH, IIPCAJIaraTb OPUTMHAJIBHBIC ITOAXOAbI U PCIICHUS, CTABUTD

npoOJieMbl U 3aJ1a4uu, JOMYyCKaIolie allbTepHATUBHEIE penieHus. Padora
¢ uH(popmanmen:

OpUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HMHPOpMaUuU (TEKCTE Y4YEOHOro
nocoOusi,  HAy4YHO-NIOMYJSIPHOM  JMTEpaType, OHOJOTMYECKUX  CJOBapiAX W
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3HPOBAThH
MHPOPMAINIO PAa3TUYHBIX BUIOB U (HOpPM MpEICTaBICHHS, KPUTHUECKHA OIICHUBATH €&
JOCTOBEPHOCTh W HEMPOTUBOPECYUBOCTH;, (POPMYIHpPOBATH 3ampoChl W TPUMEHSTH
pa3IuYHbIE METO/IbI IPU MOUCKE U 0TOOpE
Ounonormueckoil MHQpOpMAIMK, HEOOXOIMMOH Ml BBHIMOTHEHHS YYEeOHBIX 3ajad;

nprOOPETATh OMBIT UCTIOIH30BaAHMS HHPOPMAIIIOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBATh KYJbTYpy AaKTHBHOT'O WCIIOJIB30BAHUS Pa3IUIHBIX
TIOUCKOBBIX CHUCTEM; CAMOCTOSITEIPHO BBIOMPATh ONTHMAIbHYIO (POpPMY TIpEICTaBICHUS
OMOJIOTUYECKO
uHpopMaru (CXeMbl, TpaduKH, OUarpaMMbl, TaOJIHUIBI, PUCYHKA | JAPYroe);

UCIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEACTBA IIPU pabOTe ¢ OMOIOrNYECKON
UHpOpMAIUE: NPUMEHATh XUMHYECKHE, (DU3MUECKHEe U MaTeMaTU4eCKHE 3HAKU U
CUMBOJIBI,  ¢GopMynbl,  abOpeBHaTypy,  HOMEHKJIATypy,  HCIOJIb30BaTb U
npeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKUE CPEJICTBA HATJIAHOCTH; BIa/I€Th HAaBbIKaMU
pacrio3HaBaHUS | 3alTUThl HHGOpPMAIIUKA, HHPOPMAITMOHHON

0€30MaCHOCTH JUYHOCTH.

KoMMyHUKaTHBHbIE YHUBEPCAJIbHbIE yqeﬁHbIe AeUCTBUSA
OO01menue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCEX chepax KU3HH, aKTHBHO Y4aCTBOBATh
B JIMaJore WU IUCKYCCHUU IO CYIIECTBY OOCYXJaeMoil Tembl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIBHO BBIMOJHEHUS IPEAIaracéMon 3a1auu,
YYUTBIBATH UHTEPECHI U COTJIACOBAHHOCTh MO3WULMM JPYIMX YYACTHUKOB JUAJIOTa WIIH
JMCKYCCHH); PACIO3HaBaTh HEBEepOaTbHBIE CPENCTBA OOIICHHS, MOHWUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3SHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlud, YMETh
cMAryaTh KOH(MJIUKTBI M BECTU MEPETrOBOPHI;, BIAJIETh PA3IUYHBIMU CIIOCOOAMHU
OOIIEeHUs U B3aMMOJICHCTBHS, TOHUMATh
HaMEpPEeHHUs APYTUX JOJEH, TPOSIBIATh YBAXKUTEIbHOE OTHOIICHUE K COOECEHUKY U B
KOppekTHOU (dopme GOpMyIHpOBATH CBOM BO3PAXKEHUS, PA3BEPHYTO U JIOTUYHO
n3JaraTh CBOI TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX

CpPEICTB.
CoBMecTHas 1eATEJIbHOCTD:
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MOHUMATh M UCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW H WHAUBUIYaJIbHOU
paboThl MpU peHIeHUH OHOJOTHUECKON MpoOeMbl, OOOCHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHUSI TPYNIOBLIX (OpM B3aUMOJEHUCTBUS MpPHU pEIICHWU Y4eOHOW 3aaauu;
BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEUCTBUHN C yUETOM OOIIMX UHTEPECOB
M BO3MOXKHOCTEH KaXJOro WieHa KOJUJICKTHBA;, MPUHUMATh IIEJIHM COBMECTHOM

NeSATeNIbHOCTH, OPTaHU30BbIBATh U KOOPJIUHUPOBATH
JNeHcTBUSL MO €€ JOCTHXKEHHUIO: COCTAaBISATh IJIaH JACHCTBUM, pacmpeAcsisiTh PO C
y4€TOM MHEHUH y4aCTHHKOB, 00OCYXIaTh PE3yJIbTaThl COBMECTHON paOOThI; OLICHUBATH
KaueCTBO CBOETO BKJIa/Ia M KAXKJOTO YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yabpTaT Mo pa3padOTaHHBIM KPUTEPHUSIM; MpeajiaraTh HOBBIE MPOEKTHI, OIEHUBATH
UJeu C TO3UIMM HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;
OCYIIECTBIIATh TO3UTUBHOE CTPATETUUECKOE MTOBEJICHUE B PA3JIUYHBIX CUTYAIIUSX,

IMPOABJIATE TBOPUYCCTBO U B006pa}KCHI/I€, OBITH NMHHUIIMATUBHBIM.

Pery/isiTUBHbIC YHUBEPCAJIbHBIC yYeOHbIE 1eiiCTBUSA

Camoopranusanus:
UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IJIs1 BBISIBJICHUS MTPOOJIEM U X PEIICHUS

B KU3HEHHBIX M yYEOHBIX CUTYyaIUsX; BHIOMpAaTh HA OCHOBE OMOJOTMYECKUX 3HAHUU
LEJIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX ACHCTBHUSAX M MOCTYIKAaX MO OTHOIIEHUIO K
AKUBOM TPUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO0 OKPYKAIOUIUX; CAMOCTOSITEIBHO
OCYIICCTBIISITh TO3HABATEIbHYIO [E€ATEIbHOCTh, BBIABIATH MPOOJEMBI, CTAaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIBHON NEITEIHHOCTH U KU3HEHHBIX
CUTYyallUsX; CaMOCTOSITEIbBHO COCTaBIATh IUIAH pEIICHUS TMpoOJIeMbl € y4ETOM
UMEIOIIHNXCS

pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN M MIPETIOYTEHU; 1aBaTh

OLICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH y4eOHOTO TIPeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH; enaTh

OCO3HAHHBIN BBHIOOP, ApTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD
3a PELIEHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (DOPMUPOBAHHUIO U MPOSBICHUIO MIUPOKOW JPYAHMIIMN B PA3HBIX
0o0nacTaX 3HAHWH, TOCTOSIHHO TOBBIMIATH CBOW 00pa30BAaTENbHBIN W KYJIbTYPHBIN
ypoBeHb. CAMOKOHTPOJIb:

JlaBaTh OLCHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YIbTATOB ILENSAM; BIAJETh HABBIKAMU ITO3HABATEIILHOU
pedieKCun Kak OCO3HAHHUSI COBEPIIAEMBbIX JACHCTBUM U MBICIUTEIBHBIX MPOILIECCOB, UX
pEe3yIAbTaTOB U OCHOBAHUM, UCMHOJIb30BaTh MPUEMBI peIIEKCUM JII OLIEHKH CUTYyalluu,
BBIOOpAa BEPHOrO pEIICHUS; YMETh OILEHHBAaTh PUCKU U CBOECBPEMEHHO MNPUHUMATH
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pelIeHus MO0 WX CHUKEHUIO; MPUHUMATh MOTHBBI M apTyMEHTHI JAPYTUX MPU aHAIIN3e
PE3YJIbTATOB JIEATEIBHOCTH.

IIpunsTHe ceds U APyrux:
MIPUHUMATH Ce0s1, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI M apryMEHTBl JPYIMX IIpU AHAJIW3E pe3yJbTATOB
JEeSATENbHOCTH; MPU3HABATh CBOE MPABO M MPABO JAPYTUX Ha OMIMOKHU; pa3BUBATH
CIOCOOHOCTh MOHUMATh MUP C IMO3ULIUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3yipTaThl ocBoeHUs mporpammbel COO no 6uonorun Ha 6a30BOM
YPOBHE BKJIIOYAIOT creuupuyeckue aas ydyeOHoro mnpenmera «buonorus» HaydHble
3HaHMS, YMEHHUA M CIOCOOBl JEHCTBUU IO OCBOCHHIO, HWHTEpIIpETAluU u
npeoOpa3oBaHUI0 3HAHUW, BHUIBI JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUI0 3HAaHUM B Pa3IMYHBIX YYE€OHBIX CHUTYyalUsiX, a TaKKe B peaJbHBIX
KU3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C Owuojoruedd. B mporpamme mnpeaMeTHbIE
pe3yabTaThl IPEICTaBIEHBI 10 TOAaM 00yUYEeHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOoTOo npeameTa «buonorus» B 10 kiacce
JOJIKHBI OTPaKaTh:
c(hOpMHUPOBAHHOCTh 3HAHUN O MeCT€ M POJM OHOJIIOTMM B CHCTEME HAyYHOTO
3HaHUSA
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa M HAy4dHOTO MHUPOBO33PEHUS, O BKIAAE POCCUUCKUX U 3apyOekKHBIX
y4EHBIXOMOIOTOB B pa3BUTHE OMOIOTUH, PYHKITMOHATIBHOW IPAMOTHOCTH Y€JIOBEKa IS
pelIeHHs] JKU3HEHHBIX 3a/lad; YMEHHE pACKphIBaTh COJEpKAHUE OHOJIOTHUYECKHUX
TEPMUHOB W TIOHSATUHN: KU3Hb, KIETKA, OpPraHu3M, MeTadonu3M (0OOMEH BEIIeCTB U
MpEBpaIIEHNE SHEPIUH ), TOMEOCTa3 (CaMOPEryJsiliks), YPOBHEBAS] OpraHU3aIUs KUBBIX
CHUCTEM, CAMOBOCIIPOU3BEICHHE
(penpoayKiusi), HaCJNEeACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE; YMEHHE U3JIaraTh
Oounonornyeckre Teopun (KJIETOYHASI, XPOMOCOMHas,
MyTAaIMOHHAA, IEHTPaIbHAS JJOTMa MOJICKYJISipHOU Onosioruw), 3akousl (I'. Mennens,
T. Moprana, H.1. BaBunosa) u y4yeHus (0 LEHTpax MHOTo00pa3usi U MPOUCXOKIACHUS
KyJnbTypHbIX pacteHuil H.M. BaBuiosa), onpenensTe TpaHHIlbl UX MTPUMEHUMOCTH K
KUBBIM CHCTEMaM; yMEHHE BJIAJETh METOJIaMM HAy4YHOTO IO3HaHUS B OWOJIOTUH:
HaOIro1eHNE
U ONHUCAaHME >KUBBIX CHUCTEM, MPOIECCOB M SIBJICHHUM, OpraHu3alus U IPOBEACHUE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIJIBIDKEHUE TUIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH
MEXJy HCCIENyEeMbIMH BEJIMYMHAMHU, OOBSICHEHUE TOJYYEHHBIX pE3yJbTaToB,

25



denepanbHas padoyas nmporpamma | buosorus. 10—11 kmaccer (6a30BbIN ypOBEHB)

MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUM, TEOPUA M 3aKOHOB, YMEHHE JI€JaTh BBIBOABI Ha
OCHOBAaHHMU TMOJYYEHHBIX PE3yJbTAaTOB; YMEHHE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKU
BHUPYCOB, KJIIETOK IPOKAPUOT

U OYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MpOLIECCOB: OOMEHa BEUIECTB W NPEBpAIllEHHUs SHEPrUM B KJIETKe, (POTOCHHTE3a,
IJIACTUYECKOrO0 W JHEpPreThdeckoro oOMeHa, XEMOCHHTE3a, MMHTO3a, Meno3a,
OITOIOTBOPEHMSI, Pa3MHOKEHU S, UHAUBUYAIBHOT'O PA3BUTHSI OpraHU3Ma

(oHTOTEHE3);

YMCHHE MPUMCHSTH MOJyYCHHBIC 3HAHUS JJIs1 00BSICHEHHSI OMOIOTMICCKUX
IIPOIIECCOB M SIBJICHUH, JIJIS PUHATHS MPAKTHYCCKUX PEIICHUNA B MIOBCEIHEBHOMN JKU3HU
C TeNbl0 oOecnedyeHHs] 0e30MacHOCTH CBOETO 370POBBbS M 370POBBS OKPYKAIOIIUX
JOJIeH, COOIOACHUS HOPM TPaMOTHOT'O TIOBEJICHHS B OKPY’KAOIIECH IPUPOIHON Cpejie,
NOHMMaHHEe HEOOXOIUMOCTH HMCIOJb30BaHUS JOCTHKEHUH COBPEMEHHOW OHMOJIOTHU U
OMOTEXHOJIOTUH IS PalMOHAIBHOTO  IPHPOJOIOJIB30BAHUS, YMEHHE peIaTh
AJIEMCHTAPHBIC TEHETUYCCKUE 3a/1aUul HA MOHO- U JTUTHUOPHUIHOE
CKpEIIMBaHUE, CIICIUICHHOS HACIeIOBaHUE, COCTaBJATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs IS TIpeJICKa3aHus HACJCAOBAaHMS IPU3HAKOB y OPraHU3MOB; YMCHHUE
BBITIOJTHSATH J1a00paTOPHBIC U MPAKTHYECKHE pabOThI, COOJI0IATh ITPaBHUIIa

npu paboTe ¢ y4eOHBIM U J1aOOPATOPHBIM OOOPYJAOBAaHHUEM; YMEHHUE KPUTHUYCCKH
OIICHUBAaTh M HMHTEPHPETHUPOBATh HWH(POpPMAIMIO OHOJOTHYECKOTO0  COJEpIKaHUS,
BKJIFOYAIOIYIO TICEBJAOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HMCTOYHHMKOB (CpeiCTBa
MaccoBor HMHGpOpPMAIMK, HAYYHO-TIONMYJISIPHBIC MaTepHaibl), STUYECKHE aCIECKTHI
COBPEMEHHBIX HCCIICIOBAHNK B OHWOJIOTHH, MEIUIIMHE, OWOTEXHOJOTHH, YMEHHE
C03/71aBaTh COOCTBEHHBIC MUCbMEHHBIC M YCTHBIC COOOIIEHUS, 0000111ast

OMOJIOTMYECKYI0 MH(GOPMAIIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO MCIIOJIB30BAThH
MOHATUIHBIN ammapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOeHHUs yueOHoro mpeamera «buomorus» B 11
KJIacce JOJIKHBI OTPAXkaTh:

c(hOpPMHPOBAHHOCTh 3HAHUK O MECTE W POJIM OMOJOTUM B CHCTEME HAy4HOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJNEC POCCHMCKUX M 3apyOCKHBIX
Y4EHBIXOMOIOTOB B Pa3BUTHE OMOJIOTHH, PYHKITMOHAIBHON TPAaMOTHOCTH Y€JIOBEKa IS
pelieHus JKU3HEHHBIX 3a]1a4;

YMEHUE PACKpbIBATh COJAEpPKaHHE OWOJOTUYECKUX TEPMUHOB U TOHATHH: BUJ,
MONyJISIUsl, TEeHO(OHI, HSBOJIONUSA, MABUXKYIIHE CUJIbl ((aKTOpbl) SBOJIOLNH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB, BHUA000pa3OBaHHUE, HKOJOTrHUeckue (PakTopsl,
AKOCHUCTEMA, MPOAYLEHThl, KOHCYMEHTbI, PEIYLEHThI, NN MUTAHUS, SKOJIOTHYEeCKast
nupaMuzia, OuoreoneHo3, oOuocdepa; yMeHHE wH3JIaraTh OHOJOTMYECKUE TEOPUHU
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(aBomronimonHas Teopuss Y. JlapBuHA, CMHTETHYECKas TEOPHs SBOJIONNN), 3aKOHBI U
3aKOHOMEpPHOCTH (3apozsiieBoro cxojactsa K.M. bapa, uepenoBaHus TIaBHBIX
HanpaBieHnit u nyred sBomouuu A.H. CeseprioBa, yuenus o Owuocdepe B.U.
Bepnajckoro), onpenensaTh TPaHUIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMaM; YMCHHE
BJIaJIETh METOJJAMHU HAYYHOT'O MIO3HAHUS B OMOJIOTHH: HAOJIIO/ICHNE

M ONHCAHWE J>XUBBIX CHUCTEM, TPOIECCOB W SBJIICHWWA, OpraHU3alus M TPOBEICHUE
OMOJIOTUYECKOTO DKCIICPUMEHTA, BBIIIBIDKCHHE THIIOTE3BI, BBISIBICHUE 3aBUCHMOCTH
MEXIY HCCICIyeMBbIMH BEIMYWHAMHU, OOBSICHEHHWE TIOJYyYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TECOPUA M 3aKOHOB, YMEHHE JIeJIaTh BBHIBOABI Ha
OCHOBAaHHWH TIOJYYCHHBIX pPE3yJbTAaTOB; YMEHHE BBIJCIATH CYIICCTBCHHBIC IMPU3HAKU
CTpOCHUST OMOJIOTUYECKUX OOBEKTOB: BUJIOB, IMOMYJISIIUNA, TPOTYIICHTOB, KOHCYMECHTOB,
PEAYIIEHTOB, OMOTEOIICHO30B M IKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACJICICTBCHHOM
U3MEHYMBOCTH, €CTECTBEHHOTrO O0TOOpa, BUI000pa3oBaHUs, MPHUCITOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS SKOJOTHYSCKUX (PaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIICCTB U
NIOTOKAa DHEPTrUU B KOCHCTEMaX, aHTPOIOTEHHBIX W3MCHCHHMH B DKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXUMUUYECKUX ITUKIIOB B Onocdepe; ymeHue
NPUMCHSTH TOJYYCHHBIC 3HAHUSA JUIT OOBSCHEHHS OWOJOTMYCCKUX IIPOIIECCOB U
SIBIICHUM, JUIS TPUHATHS MPAKTHYCCKUX PEIICHHA B MOBCEAHEBHOW JKM3HU C IEJIBIO
oOecrieueHus 0E30IACHOCTH CBOETO 3J0POBBS W 3JI0POBbSI OKPYKAIOUIUX JIFOJICH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAMOIICH MPUPOTHON cpee,
OHMMaHHEe HEOOXOIMMOCTH HCIIOIb30BaHMS JOCTHIKEHUH COBPEMEHHOM OMOJIOTHUH JIJIs
PaIMOHAILHOTO MPUPOJIOTIOIB30BaHUS; YMEHUE pellaTh JIEMEHTapHbIC OMOJOTHYCCKUC
3a7]a4M, COCTABIISATH CXEMBI

IepeHoca BEIIECTB M DHEPIHMH B JKOCHUCTeMaX (IIeNU MUTAHUsS); YMCHHE BBIOJHATH
Ja00paTOpPHBIC M MPAKTUYECKHE PabOThI, COOJII0IaTh MpaBUiIa

npu pabore ¢ ydeOHBIM U JIA0OPATOPHBIM OOOPYAOBAHHEM; YMEHHE KPUTHUYECKH
OIICHMBATh ¥ WHTEPIPETHPOBATH WHOOPMAIMIO OHOJOTUYECKOTO COJEpKAHUS,
BKIIFOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HCTOYHHUKOB (CpeiCcTBa
MaccoBOl  WH(pOpMAalU{, HAYYHO-TIOMYJSPHBIE  MaTepuaibl), paccCMaTpUBaTh
TJI00ATBHBIE SKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH TIO OTHOIICHHIO
K HUM COOCTBEHHYIO TIO3MIIMIO; yYMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIC U
yCTHBIE cooOmmeHuss, 0000mas OWONOTHYECKYI0 WH(POPMAIUI0 W3 HECKOJIbKHUX
HMCTOYHUKOB, TPAMOTHO UCIIOJIb30BAaTh MOHSATHIHBIN anmapaT OUOJIOTHH.
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TEMATUYECKOE

INJIAHUPOBAHMUE

11 KJIACC
HaumenoBanue

No KomnuecTBo OCHOBHBIE BUIII NEATEIHHOCTH
pas3aenoB U TEM [IporpammHoe coaepxaHue

o/ JacoB oOy4Jaromuxcs

yqe6H0r0 npeamMeTa

Tema 1. buoJsiorusi Kak Hayka

1.1

buonorusa B cucreme
HayK

buonorust kak Hayka. CBs3u OHOJIOTHU C
00I11eCTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMH HayKaMHU,
dbunocoduent, penuruen, STUKOM,
ACTETUKOM U npaBoM. Ponb Ouonoruu B
dbopMHUpOBAaHUY COBPEMEHHOW HayYHOU
KapTuHbl Mupa. CrucreMa GMOIOTHYECKUX
HayK.

Hemoncmpayuu:

llopmpemuwi: Y. [lapBun, I'. Menaens, H.
K. Konbuos, /Ixx. Yorcon u @. Kpuk.
Tabauywl u cxemvi: «MeTOIBI IO3HAHUS
YKABOU IIPUPOIBI»

PackpeiBaTh copepxaHie TEPMUHOB U
MOHATHUI: HAyYHOE€ MHUPOBO33pPEHHUE,
Hay4yHasl KapTUHA MUPA, HAYYHBIN METOJI,
TUIIOTE3a, TEOPHsl, METOAbI UCCIICOBAHUSI.
XapakTepu30BaTh OMOJOTUIO KaK HAYKY,
€e MEeCTO U pojb Cpeaud APYrux
€CTeCTBEHHBIX  Hayk. IlepeuncnsTh
paszienbl OMOJIOTHH B COOTBETCTBHE C
o0BbeKTaMU W3yUYCHMUS. HaspiBaTh
BOKHCHUIINE OTpacid OHOJOTHYCCKUX
3HAHUW W 3aJa4yd, CTOSIIUE MepeN
ouonorueit XXI B.
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1.2

Mertonbl
YKUBOU IIPUPOJBI

IIO3HaHUuA

Metonsl TO3HAHUA KUBOW IPUPOIBI
(HabnroieHUE, HPKCIEPUMEHT, OMHUCAHUE,
U3MEPEHHUE, Kjaccuduxanus,
MOJIeJIMPOBAHHUE, CTaTHUCTHYECKas
00paboTKa JTaHHBIX ).

Jemoncmpayuu:

PackpsiBaTh copepkaHue TEPMUHOB U
MOHATUW: HAYYHBIM METOJ, METOJbI
HCCJICIOBAHM.

XapakTepu3oBaTb OCHOBHBIE  METOJIBI
MO3HAHUS KUBOW MPUPOBI: HAOTIOIEHUE,
DKCIEPUMEHT, ONMCAHUE, U3MEPEHUE,

Tabauywl u cxemvi: «MeTOIBI MO3HAHUS
KUBOU MPUPOIBI».

Jlabopamopnuvie u npakmuueckue
pabomut:

[TpakTyeckas padora Ne 1.

«cmonp30BaHUe pa3InYHBIX METOJIOB
IIPH U3yYCHUU OMOJIOTHYSCKHUX
00BEKTOBY

KJaccuukanys, MOJIEJIMPOBaHHUE,
cTaTuCcTHUYeCcKast 00paboTKa TaHHBIX

HToro yacoB 1o Teme

2

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3ANUA
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2.1

buonornueckue
CHUCTEMBI, ITPOLECCHI U
HX U3Y4YCHUE

’Kussbie cuctembl (OUOCHUCTEMBI) KaK
npeaMeT U3yueHust OMOJIOTHH.
OTnuure KUBBIX CHCTEM OT
HEOPTraHUYECKOU MPUPOBI.
CgoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3anuu OHOCUCTEM:
MOJICKYJISIPHBINA, OPTraHOMTHOKJICTOYHBIH,
OpraHU3MCHHBIH, TOMYJISIITUOHHO-
BUJIOBOM, AKOCHUCTEMHBIN (O1O-
T'COIICHOTUYECKHUI), OnOoChepHBIil.
Hayxku, nzyuatoniue 6uocucteMbl Ha
Pa3HBIX YPOBHSIX OpraHU3aI1H.
Hemoncmpayuu:

Tabnuyet u cxemwvl: «OCHOBHBIE IPU3HAKU
KUA3HI», «YPOBHU

PackpriBaTh cojiepKaHHE€ TEPMHUHOB H
MOHATUNA:  cHUCTeMa,  OuoJornyeckas
CUCTEMa, AJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHUCTEMBI, CBOMCTBA >KUBBIX CHUCTEM,
OOMEH BeIeCTB, pPa3MHOXEHHUE, POCT,
pa3BUTHE, HACJIEJICTBEHHOCTb,
U3MEHYUBOCTD, pa3IpaKuMoCTh,
HHEPro3aBUCUMOCTb, YPOBHH
opraHu3anuu  >KU3HH  (OuocucTem).
XapakTepu3oBaTh TIPUHITUTIBI
OopraHu3anuu OWOCHUCTEM: OTKPBITOCTb,
BBICOKast YIOPSIOYEHHOCTD,
caMOperyJsius, UEPAPXUIHOCTD.
[lepeuncnsaTh yHUBEpCaJbHBIE CBOMNCTBA
KUBOTO: €IMHCTBO XUMHYECKOTO
COCTaBa, pPa3ApPa)kKUMOCTh, JIBIXKEHUE,

romMeocTas, poCT U pa3BUTHUC,
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Opra’u3anuu >KUBOU IIpupoas». Moaeinb
mounekynsl JJHK

HACJICICTBEHHOCTh, HM3MEHUYUBOCT,
sBOMIOLIMS  (TIPUCTIOCOOICHUE K
WU3MCHSIOITUMCS YCIIOBUSIM).
[IpuBOIUTE TIPUMEPHI  OHOCHCTEM
pa3HOTO YpOBHS OpraHW3allid |
CpaBHHMBATh TMPOSBICHUS CBOWCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.

XapakTepu30BaTh OCHOBHBIC MPOIIECCHI,
poTeKarone B OnocucreMax: oOMeH
BEILIECTB U MPEBPAIICHUE YHEPTHUH,
CaMOBOCIIPOM3BEICHUE, CAMOPETYIISIIHS,
pazButue. CoO01aTh IpaBuIIa
OepeKHOTO OTHOIICHUS K 5KHBOM
pupoe

HToro yacoB 1o Teme

1

Tema 3. XumMnuyecKknil COCTaAB U CTPOEHHE KJIETKH
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3.1

XUMHAUYECKUN COCTaB
KJIETKHU. Bona wm
MUHEPAIBHBIE COJIA

XUMUYECKUN COCTAB KIIETKHU.
XUMHYECKue DJIEMEHTBHI:
MAaKpOJJIEMEHTBI, MHUKPOJJIEMEHTHI.
Boma u MwuHepanbHbIE BeELIECTBA.
@OyHKIMA BOJAbBI M MHHEPAIBHBIX
Beulects B kierke. [lopnepkanue

OCMOTHYECKOro OanaHca.

Hemoncmpayuu:
Luazpammuor: «Pacnpenenenue
XUMUYECKHX DJIEMEHTOB B  HEKHBOU

IMpupoac», «PacnpeneneHI/Ie XHUMHYCCKHUX

PackpsiBaTh conepkaHHe€ TEPMHUHOB U

TIOHSTHUI: 3JICMEHTBI-ONOTCHEI,
MAaKpO3JIEMEHTBHI, MHUKPOIJIEMEHTBHI;
MHUHEpaAJIbHBIE BEIIECTBA, MOJIEKYJa

BOJIbl KaK JMIOJIb, BOJIOPOJHBIE CBS3U;
ruapopuIbHbIC U ruapodoOHbIE
BEIIIECTBA.

Jloka3pIiBaTh €IIMHCTBO 3JEMEHTHOTO
coCTaBa KaK OJJHO U3 CBOWCTB YKUBOTO.
Pacripenenatb XUMHYECKUE DJIEMEHTHI

I10 I'pyIillaM B 3aBUCUMOCTH

3JIEMEHTOB B JKMBOM  MPUPOIL».
Tabauyvr u cxemwvl: «llepuognueckas
Ta0IUIA XUMHUYECKHUX DIIEMEHTOBY,

«CTpoeHue MONEKYIbl BOIBI»

OT KOJIMYECTBEHHOTO MPEJICTABUTEIbCTBA
B OpraHu3Me; XapakTepu30BaTh pOJb
OTJEIbHBIX DJIEMEHTOB.

BBt MEXKJYy COCTaBOM,
CTPOCHUEM  MOJIEKYJBl  XUMHYECKOrO
COCIIMHEHUS U ero (PYHKIHMSIMU B KIETKE

CBA3b
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3.2 |benku. CoctaB u benku. CoctaB u cTpoeHue OEKOB. PackpeiBaTh colep:KaHHUE TEPMUHOB U
CTpOCHHE OEJIKOB AMUHOKHUCIIOTBI — MOHOMEPBI 0eJIKOB. TIOHATHI: OCJIKH, NOJIMMEPBI, MOHOMECPHI,
HesaMeHUMBIE - saMeHMMBle | AMUHOKHCIIOTBI,  IENTHIAHAsA  CBA3b,
AMUHOKHUCJIIOTHI. AMUHOKHUCIOTHBIN TOTUICITI, AICHATYpALIHA.
. | XapakTepu3oBaTh O€JKM Kak KJacc
COCTaB. YPOBHU CTPYKTYpbl OEITKOBOMU -
OpraHUYeCKUX COCIMHEHU;
MOJICKYJbI  (TICpBUYHASl, BTOPHYHAS, KTacCHMIMPOBAT HX 1O CTPOCHHIO
TPETUYHAs U YCTBEPTHYHAS CTPYKTYPa). (rmoOynsipHble U PUOPUILISIPHBIE OENKN),
XUMHUYECKUE CBOMCTBA OEITKOB. MIEPCUYUCTIATD u XapaKTEePU30BaTh
buonornyeckue GpyHKIUM OEIKOB. GyHkumu 0enKoB
Hemoncmpayuu:
Tabnuyel u cxemwvl: «CTPOCHUE MOJEKYJIBI
OenKay.
Obopyoosanue.: CBETOBOH MUKPOCKOTI,
MUKPOTpENapaThl
3.3 | depmeHTHI — depMeHTHI — OMOIOTHYECKHE PackpriBaTh cofepkaHue TEPMUHOB H
OroormIecKue KaTaJln3aTopPBbI. NOHATHI: (epPMEHTHI, aKTUBHBIN LIEHTD,
KaTajin3aTtopbl Crpoenue QepMeHTa: aKTHBHBIA IICHTp, | CyOCTpaTHas cnenuUIHOCTb,
cybcTpaTHas criennupUIHOCTD. Ko(pepMeHThI, OCIKH-aKTUBATOPHI U
Kodepmentsl. Butamunbl.  Otianuus OCIKU-UHTUOUTOPHI.
epmeHTOB 0T HEOPraHM4CCKuX Yka3piBaTh OTANYHS PEPMEHTOB OT
KaTaJ1n3aTopoB. HEOPraHUYECKUX KAaTaJanu3aTOpPOB.
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Jemoncmpayuu:

Tabnuyet u cxemol: «CTpoeHue
bepmenTay.

Obopyoosanue: 000pyTOBaHUE IS
pOBeICHUS HAOJIOICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.
Jlabopamopnsle u npaxmuueckue
pabomut:

JlaGoparopnas pabora Ne 1. «3ydyeHue
KaTaTuTUICCKOM aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMHIIa3bl WM
KaTanasbl)»

OOBsICHAT posib  (PEPMEHTOB B
(GYHKUMOHUPOBAHUM KUBBIX CUCTEM, B
IPOMBIIUIEHHOCTH, B MEAMIIMHE, B
IIOBCETHEBHOM KU3HU YEJIOBEKA
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3.4

Yraesoasl. JInnunaer

VYrneBonbl: MOHOCaXapu bl (TJIFOK03a,
pubo03a u 1e30Kkcupud03a), AUcaxapuibl
(caxapo3a, 1aKTO3a) U MOJIMCaXapUIbl
(Kpaxmal, TJTMKOTeH, LEJUTI0I03a).
buonorndyeckne (yHKIHUH YTIECBOIOB.
B0%05070103 % TPUTITUTIEPUJIBI,

dbocdonunuasl, CTepOUIbI.

IMuapodunsHO-TUAPOGHOOHBIE CBOMCTBA.

buonornueckue QyHKIIUU TUTIH]IOB.
CpaBHeHUE YTIIeBOJIOB, OCIIKOB U
JIMTIUJIOB KaK UCTOYHUKOB YHEPTHUU.
Hemoncmpayuu:

Tabauywl u cxemwvi: «YTICBOIBIY,
«JInmmuaery.

Obopyoosanue.: 000PYyTOBaHHE

PackpeiBaTh coaepkaHWE€ TEPMHUHOB H
MOHATUI:  YIJIEBOJbBI, MOHOCAXapUIbI,

Aucaxapuabl, IMOJIHUCaxXapu/bl, IJIFOKO34a,

pubo3a,  Je3okcupubo3a,  caxaposa,
JIaKTO3a, MajibTO3a, LEJUTI0N03a
(kneTyaTka), Kpaxmaii, TJIMKOTEH;

JUIUABI, TPUTTUIEPHIb (KHpBI, Macja),
dbochoaunuabl, CTEPOUIHI.
XapakTepu3oBaTh  YIJIEBOJbI, JIUITHIBI
KaK KJacC OPraHW4YeCKHUX COCTUHEHUH.
KnaccudumupoBaTh yriaeBOIbl U JIATTHIBI
10 CTPOCHUIO; TEPEeUUCIATh (QyHKIHU
YIJI€BOJIOB | JIUTHIOB.

CxemaTndecku H300paxkaTh CTPOCHUE
MOJIEKYJT YTJI€BO/IOB, JUIHIO0B

JUTSI TIPOBEICHUST HAOTIOICHHIA,
U3MEPEHUH, SKCIIEPUMEHTOB
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3.5

HyxneuHossie
KUCIOTBL. ATD

Hyxnennossie xucnoter: JJHK n PHK.
Hyxkneotuasl — MOHOMEPBbI
HYKJIEUHOBBIX KuCIOT. CTpoeHue wu
¢yukuun JIHK. Crpoenne u pyHkumuu
PHK. AT®: crpoenue u pyHKIUH.
Jemoncmpayuu:

Ilopmpemuwir: [Ix. Yorcon, @. Kpuk,
M. Yunkunc, P. ®panknun. Tabauywvl
U cxemol:

«Hyknennosble kucnotsr; JIHK»,
«buocuntesz Oenka», «CTpoeHue
MoJieKyJibl ATD.

Obopyoosanue.: CBETOBOH MUKPOCKOTI,
MUKPOITpETapaThl

PackpriBaTh cojiepxkaHue TEPMUHOB U
HNOHATHM:  J1€30KCUPHUOOHYKICHHOBAS
kucnora (JJHK), pubGonyknennoas
KHUCJI0Ta (PHK), HYKJICOTH/I,
MOJIMHYKJICOTHTHAS TIETTh
(MOAMHYKIEOTH), KOMILJIEMEHTAPHOCTb,
¢byukuun JJHK (xpanenue u mepenaua
HACJIEJICTBEHHOW WH(pOpPMAIUN); BHUIBI
PHK (undopmannoHHas, TpaHCTIOPTHAS,
pubocomainbHas);  aneHo3uHTpudochar
(ATOD), MaKpO3pruyecKast CBSI3b.
XapaKkTepu3upoBaTh HYKJIEUHOBBIE
KHCJIOThl KaK XMMUYECKUE COCTUHEHUS U
HOCHUTEIHN HacJIeICTBEHHON
uHpopMaIum.

OTtmedarh  OCOOCHHOCTH  CTPOCHUS
MOJIEKY HYKJIeMHOBbIX KucioT (JHK,
PHK) u ATO.

CxemaTndecku u300paxkaTh CTPOCHHE

HYKJICOTHJOB, MOJIEKYJ HYKJIEHMHOBBIX
kuciot, AT®
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3.6

Hctopusa u metonsl
W3y4YEeHUSI  KJIETKH.
Kierounas teopus

[uronoruss — Hayka O KIETKE.
Knerounass Tteopuss — mnpumep
B3aUMOCHCTBUS U U (HaKTOB B
HAay4YHOM I1O3HAHUH.

PackpbiBaTh conep:kaHue TEPMHUHOB U
IIOHATUM: KJIETKA, LUTOJIOT U,
pPacKpbIBaTh COJEPIKAHUE IOJIOKEHUH
KJIETOYHOU TEOPHUH.

MCTOI[BI N3YUYCHH: KIICTKU.

Jemoncmpayuu:

Ilopmpemur:

A. JleBenryk, P. I'yk, T. IlIBann, M.
Inevnen, K. bsp, P. Bupxos.
Obopydosanue: CBETOBOW MHUKPOCKOTI,
MUKPOIpENnapaThbl pPaCTUTEIbHBIX,
KUBOTHBIX W OaKTepUalbHBIX KJIETOK;
PUCYHKH c MukpodoTorpabusmu
KJIETOK, IIOJIyYEHHbIE C  IOMOIIbBIO
CBETOBOI'0 U 3JIEKTPOHHOTO MUKpPOCKOMa

Hepe‘lHCHHTB 151 XAPAKTCPU30BATH

OCHOBHBIE€ METO/Ibl U3YUYEHHUS KIICTKHU:
(MpUrOTOBJICHUE CPE30B, OKpaIllMBaHUE,
MUKPOCKOITUPOBAHHUE,
HeHTpudyrupoBaHue, KyJIbTHUBUPOBAHUE
KJIETOK U TKaHEeM)
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3.7

Knerka kak
EeJI0CTHASA
JKUBas CUCTEMA

Kinerka kak menoctHas )KuBas CUCTEMA.
OO6mue npu3HAKU KIETOK: 3aMKHYTas
HapykHas MemOpana, monekyisl JJHK
KaK TEHETHUYECKUW ammapar, CUCTEMA
cuHTe3a Oenka. Tumbl KIeToK:
JSYKapUOTHUYECKasi U MPOKAPUOTHYECKAS.
OcobenHoctu CTpOEHUS
POKAPUOTHUYECKOM KIIETKHU.

Krnerounas crenka Oaxrtepuii. CTpoeHue
JYKapuOTHYECKOW KIETKH. (OCHOBHBIE
OTJINYMUSL PACTUTEIBHOW, >XUBOTHOM U
rpubHort  KieTkd.  [loBepXHOCTHBIE
CTPYKTYpbl ~—  KJETOYHas  CTEHKA,
TJIMKOKAJIUKC, UX (YHKIIHH.
[TnasmaTuyeckas meMOpaHa, €€ CBOMCTBA
U QYHKIUH.

PackpbeiBaTh comepkaHUE TEPMHHOB H
MOHATHH: KJICTKH  (dyKaprOTHYECKas,
MIPOKAPUOTUIECKAs ), ria3MaTH4ecKast
MeMmOpaHa (I1a3mManiemMMma), TIIMKOKaUKC,
TPAHCIIOPT BCIICCTB (TTacCHBHBIM,
aKTUBHBIN), dHAONMTO3  ((parouuros,
MAHOIMTO3),  DK30IHUTO3,  KJIETOYHas
CTeHKa, Hykieoua. CpaBHUBATH MEKIY
coboi YKAPUOTHUECKUE u
MPOKAPUOTUYCCKNE KIIETKH, OTMEYaTh
CXOJICTBO M Pa3uyus B CTPOCHUM KIIETOK
OakTepuii, IKUBOTHBIX, PpACTCHUH W
rpuboB
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Jemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBann, M. Ilneitaen, K. bap,

P. Bupxos.

Tabauysr u  cxemwvl.  «CTpoeHHe
AYKApUOTUYECKON KIIETKH», «CTpoeHue
YKUBOTHOM KJICTKH, «CtpoeHue
pacTuTenbHOM  KJIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIETKI.

Obopyodosanue. CBETOBOH MUKPOCKOTI,
MUKPOIpETapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OaKTEpUAITBHBIX KIETOK
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3.8

Crpoenne
3YKapUOTUYECKON
KJIETKH

[uTormazma u ee OpraHoOUIbI.
OngHoMeMOpaHHbIE OPTaHOUbI KIIETKHU:
OIIC, anmapatr ['onbmXu, JH30COMBI.
[TonyaBTOHOMHBIE OPraHOWJIBI KIIETKH:
MUTOXOHJIPUU, MJIACTUIBI.
[IpoucxoxaeHne  MUTOXOHAPUN U
nactu. Buael actua.
HememOpanHbIe OpraHOUIbI KICTKU:
pubOCOMBI, KJIETOYHBIN IIEHTD,
LHEHTPUOJIU,PECHUYKH, KT'YTUKHU.
@OYHKINNA OPTAaHOUIOB KIETKH.
Bxirouenwust.

Snpo — peryiaaTopHbIA UEHTP KIETKH.
Crtpoenne snpa: siaepHas 000J0YKa,
KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO.

PackpbeiBaTh conepkaHWe TEPMUHOB U
MOHATHH:  IUTOIIa3Ma,  OPTaHOUJIBI,
sHpomaasmatnueckas — cetb  (OIIC),
anmapat [ oJbKH, JIM30COMBI, BaKyOIb,
MUTOXOHAPUH, TIACTUABI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOILJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KICTOYHBIN
IIEHTP (meHTpocoma), PECHUYKH,
KTYTUKH, BKIIOUCHUS, SApPO, sIepHas
o0oyloUKa, KapuoruiasMa, XpOMAaTHH,
SIPBIIIKO, XPOMOCOMBI.

OnuceiBaTh CTPOCHUE IYKAPUOTUUECKOM
KIETKA TO0 H300pakeHUs M U Ha
MUKpOTpenapaTax; KiacCUPUIUPOBATh
OpTraHOU/IbI
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XpomocoMbl. TpaHCIOPT BEILIECTB B
KJIETKE.

JHemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBann, M. Ilneitaen, K. bap,

P. Bupxos.

cxemol:

Tabnuyer  u «Ctpoenue

SYKapUOTUYECKON KIeTKn», «CTpoeHue

YKUBOTHOM KJICTKU, «CtpoeHue
pacTuTenbHONH  KIeTKn», «CTpocHHe
IPOKAPUOTHIECKOM KIIETKNY,
«CTpoeHue siapa KIeTKI.

Obopydosanue. CBETOBOM MHKPOCKOII,

MUKpOTIpEIapaThl  PacTUTEIbHBIX U
YKUBOTHBIX KJICTOK.

Jlabopamopnbsie u npakmuueckue
pabomut:

Jlabopatopnas pabora Ne 2. «l3yuenue
CTPOEHUS KJIETOK PACTCHHM, )KUBOTHBIX U
OaKkTepHii 0T MUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpETapaTax M UX ONMHCAHKE)

B 3aBHCHUMOCTH OT OCOOCHHOCTEH WX

CTPOCHUSA (omHOMeMOpaHHbIE,
JNByMEMOpaHHbIE, = HEMEMOpaHHBIE);
OIHCHIBATH byHKUIMAN KaXKJ]0ro

OpraHoujia B KJIETKeE.

XapakTepu30BaTh KJIETOYHOE PO KaK
MECTO XpaHEeHUs, epeiauul (yABOCHHE
XpOMOCOM) U peasn3aiiu
(TpaHCKpUIIIHMS ) HACIIEACTBEHHON
uH(GOPMAINH KIETKH.

[lepeuncnaTh U ONUCHIBATH KOMIIOHEHTHI
Aa1apa U ux QyHKIUY;

CxeMaTuyHO M300paxaTh CTPOCHUE
PaCTUTEIBHON U )KUBOTHOU KIIETKH.

OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
TPAHCIIOPTa BEIICCTB B KICTKE

Hroro yacoB mo teme 8

Tema 4. ’KuzHeaeaTeJbHOCTL KJICTKH
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4.1

OOMEH BEIECTB.
IInmacTuueckui
oomen. dortocuHTES.
XEeMOCHHTE3

OOMeH BemecTB, WIH METa0OJH3M.
Accummsinusa (TUTACTUYECKUM OOMEH)
U JTUCCUMUJIAIUSA  (SHEPTeTHYECKHM
00MeH) — JIB€ CTOPOHBI €IMHOTO

PackpbIBaTh conepkaHiue TEPMUHOB U
MOHSITU: OOMEH BEIIECTB U
npeBpalieHrue SHepruu (MeTaboIn3M),
ACCUMUJISIINS, TUTACTUYECKUIA OOMEH,
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npouecca Merabonusma. Ponb 3akoHOB
COXpaHEHHMs BEIIECTBA U DHEPTUU B
NOHUMaHUK MeTabou3Ma. TUIbl
oOMEHa BeIleCTB: aBTOTPO(HBIN U
rereporpodHbiid. Poias hepMeHTOBR B
oOMEHe BeIlleCTB U MPEeBpallleHUN
SHEpruu B Kietke. DOTOCHHTE3.
CaeToBas 1 TeMHOBast (pa3bl
dotocunTesa. Peakiuu porocunresa.
D¢ hHeKTUBHOCTH dboTocuHTE3A.
3Hauenue (HOTOCHHTE3a IS KU3HU Ha
3emne. BiusgHue yciaoBuid cpeapl  Ha

(bOTOCI/IHTGB U CITOCOOBI MOBBIIIICHUS €r0

MPOAYKTUBHOCTH y KYJIbTYPHBIX
pacTEHUM.

XeMOCHUHTE3. XEMOCHHTE3UPYIOIINE
OakTepun. 3HAaYEHHWE XEMOCHHTE3a
JUTS JKU3HU Ha 3emiie.
Hemoncmpayuu:

lopmpemuwi: K. A. Tumupsizes.
Tabnuywl u cxemvi: «XIJIOPOIIACTY,
«DOTOCHUHTE3)

JTMCCUMWISIIUS, SHEPTEeTUYECKU OOMEH,
dboTocunTes, Pporonus,
dbochopunupoBaHue, MepeHOCYNK
MPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (OTOCUHTES, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOW U TEMHOBOU
daze.

BBIABISATE TPUYMHHO-CJICICTBEHHBIE
CBSI3M MEXy TOTJIOIIEHUEM COJTHEUHOM
SHEPTHH XJIOPOPUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHMBATh UCXOJHBIE BELIECTBA,
KOHEYHBIE TPOYKTBI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOU U
TEMHOBOM (pa3bl (POTOCHHTE3A;
CpaBHUBaTh OTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaUCHUE (POTOCHHTE3A U
XEMOCHUHTE3a JJIsl )KU3HU Ha 3eMlie
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4.2

DHEPreTUYeCKui
oOMeH

DHepreTuueckuii oOMEH B KIETKE.
Pacuierienne BemiecTB, BBIJCICHUE U
aKKyMYJIMPOBaHUE YHEPTHH B KIIECTKE.
Dralbl 3HEPreTUYecKoro ooOMeHa.
I'mukonus. bposkeHne u ero BUBI.

PackpeiBaTh copep:kaHue TEPMUHOB H
MNOHATUI:  HHEPreTMYecKuidi  OOMEH,
IJIMKOJIA3, MOJIOUHOKHUCIIOE OpOXKEHHE,
COUpPTOBOE OpOKEHHE, OHOJOTHYEecKOe
OKHCJIEHUE, KIIETOYHOE JbIXaHHE,
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Kucnoponnoe OKHCJICHHUE, WIN
KJIETOUHOE JbIxaHue. OKHUCIUTEIBLHOE
dbochopunupoBanue. IHPEKTUBHOCTH
SHEPreTUYecKoro oOMeHa.
JHemoncmpayuu:

Tabauywl u cxemvl: « TUIIBI TUTAHUSY,
«MeTtabonuszm», «MUTOXOHAPUSIY,

«DHEPreTUYecKuii 0OMeH»

JTUCCUMUIIAIINS, (PEPMEHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
NpeBpallEHUEe SHEPTUU (METabOoIU3M)
KaK OJTHO UX CBOMCTB JKHUBOTO.
[TepeuncnaTb 0COOCHHOCTH
TUTACTUYECKOTO U DHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABIUBATh
B3aMMOCBSI3b MKy HUMH. Pa3nndaTs
TUTIBI 0OMEHA BEIIECTB B KIIETKE:
aBTOTPO(HBIN U reTepOTPOPHBIA.
OnuceiBaTh 93Tallbl  SHEPTETUYECKOTO
oOMeHa (TTOATOTOBUTENIBHBIH,
OCCKHUCIIOPOJIHBIN, KHUCIOPOHBIN ) u
CpaBHHBAaTh WX  MEXIy  COOO.
XapakTepu3oBaTh PEaKIUU TIIHKOJIN3A,
OpoKeHHs,  KJIETOYHOrO  JbIXaHUS;
BBISIBIISITH NPUYUHHO-CJICICTBEHHBIC

CBSI3U MEXIY TJIMKOJIM30M, KJIETOYHBIM
JIbIXaHUEeM M CUHTe30M Mojiekyn ATO.

CpaBHUBaTH 3¢ (HEKTUBHOCTH
OECKHCIOPOTHOTO ¥ KHUCJIOPOJHOTO
ATAToB
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4.3

buocunres 0enka

Peaxuuu MaTpyu4yHOro cCUHTE3A.
I'enetnueckas unopmanusa u JHK.
Peanuzanus FE€HETUYECKOU
uH(pOpMALIMH B KJIETKE.

PackpeiBaTh copepkaHue€ TEPMHUHOB
U MOHSTHH: I'€H, TCHETUYCCKUU KO/I,
MAaTPUYHBIM CHUHTE3, TPAHCKPUIILIUA,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,

I'eneTnyeckuil KOJ U €ro CBOMCTBA.

TpaHckpunuusi — MaTPUYHBIA CHUHTE3
PHK. Tpancnsiuusa — GuocunTe3 Genka.
OTarsl

TPaHCJAITUN. :KOHHpOBaHHG

aMuHOKHucioT. Pomp  pubocom B
ouocunTe3e Oenka. Jemoncmpayuu:
Iopmpemuwr: H.K. Kosb11oB.

Tabauywvt u cxemor: «Ctpoenue JIHK»,
«CtpoeHue u QyHKIIMOHUPOBAHUE T'eHAY,
«CunTe3 6enkay, «Pemmmkarus JJTHK»,
«['eHeTHYECKUN KOII.

Obopyoosanue.: MOJICIN- aNITAKAIIAN
«Ynsoenne JIHK u Tpanckpunmus»,
«brocunTe3 OCIKaY

pubocoma, IIeHTpajbHas JorMa,
MOJIEKYJIsipHasi OMOJIOTHS.

OnpenensaTh CBOMCTBa TEHETUYECKOTO
KoJa (TPUILUIETHOCTh, OJHO3HAYHOCTD,
BBIPOXKJICHHOCTb,
HETEePEKPHIBAEMOCTh, HEMPEPHIBHOCTB ).

YHUBCPCAJIbHOCTD,

OnuceiBaTh ATarbl peanuzanuu
HACJIeICTBEHHON MH(OpPMAIUU B KIIETKE.
CpaBHUBaTh  pEAKIMM  MATPUYHOTO

cunte3a mosiekys PHK u Genka B kiteTke
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4.4 | HexknetouHble GOpMBI 1 HexneTounsie popMbl :KU3HU — BUPYCHL. | PackpbIBaTh conxepkaHne TEPMHUHOB H
YKA3HU — BUPYCBI Hcropus otkpeitus BupycoB (. W. | mowusTwii: BUpyC, BUPYCOJIOTHUS, KAICH/I,
NBanoBckwuit). OCOOCHHOCTU CTPOCHUS U GakTeprodar, BUPYC HMMyHOIe(HIUTA
KUSHCHHOT'O LHkia BUPYCOB. | yenopexa (BUY), OHKOTEHHEIE BHPYCHI.
bakrtepuodaru.  bone3nu  pacteHuid,
XapakTepu3oBaTh BUPYCHI Kak
KUBOTHBIX U YEJIOBEKa, BBI3bIBAEMbIC
BUpycamu. Bupyc wummyHonedunmra HCEIICTORHYIO (popmy KH3HH,
yenoeka (BUY) — Bo3Oyaurens CIIN/Ia. OCOOEHHOCTH CTPOCHMA 1
OOGpaTHasi TpaHCKpUMIUS, peBepTaza u | KU3HCACATCIbHOCTU BUPYCOB.
MHTETpasa. [Ipodunaktuka | OnUchIBaTh KU3HCHHBIA ITUKI BHPYCOB
pacnpocTpaHeHUs BUPYCHBIX | UIMMYHOJE(QUIIUTA YEIOBEKA; pa3inyaTh
3a00seBaHUM. Ha pucyHkax BTM ((Bupyc tabaunoi
MoO3auKu), bakrepuodar, BIUY.
Jlemoncmpayuu: OOOCHOBBIBaTh U COONIOAATH MEPHI
Ilopmpemuwi: 1. . IBaHOBCKUHA. npopUIAKTHKA  PAacTIPOCTPAHCHHS
Tabnuyer u cxemwvl: «Bupycoi», BUPYCHBIX 3a0o0yIeBaHUI
«bakrepuodarn»; «CtpoeHue (pectiupaTopHbIE,
KusHeHHbIH UK Bupyca CITH/Ia, KEIYJIOYHOKHUIIEYHBIE,  KIEHIEBOM
OakTepuodara. SHIIe(ANNT,
Obopyoosanue: MOAETb CTPYKTYPbI BUY-undexiys)
JAHK; marHuTHas MoJi€Ib-anmInKays
«CTpoeHHEe KIETKU
Nroro yacos no teme 6

Tema 5. PazMHoOkeHHe U HHIANBHUAYAJBbHOC PA3BUTHE OPraHu3MoB
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5.1

JKV3HEHHBINA TUKIT
KJIeTKu. Jlenenne
KJIETKU. MUTOo3

KnetouHsli MUK, WK KU3HEHHBIN ITAKIT

kinetku. Uatepdaza u MuUTO3.
[Ipoueccol, npoTekaromue B uHTEpdase.
Pennukanus — peakuus MaTpUYHOTO
cunre3a JJHK. CtpoeHue XxpoMocoM.

XPpOMOCOMHBIN HA0OP — KAPUOTHII.
JIMMIOMIHBIN U TalIOWHbIN
XPOMOCOMHBIE HAOOPBI. XPOMATHU/IBI.
[uTosornueckre OCHOBBI PA3MHOKEHUS
Y MHJIMBUIYaJIbHOT'O Pa3BUTHS
OpraHu3MoB. [leeHne KIIETKH — MUTO3.
Craguun muto3sa. IIponeccsl,
IIPOUCXOALIME HA PA3HBIX CTAIUAX
MUTO3a. bHOJIOrHYeCKHl CMBICII MUTO3A.
[IporpamMmmupyemasi ru0esb KIETKH —
aronTo3.

PackpeiBaTh copepkaHUE€ TEPMUHOB U
MOHSTHI: KJIETOYHBIM LUK, HHTEpPa3a,
peayIUIMKalus, XpOMOCOMa, KapUOTHII,
rarIOUJHbIN, JUTIIOUIHBIN
XpOMOCOMHBIH  Ha0Op, XpOMATHUIbI;
MUTO3 €ro ctajauu: mpodasa, meradasa,
anadasza, Tenodasa.

OnuceiBaTh XU3HCHHBIN LUK KIIETKU;
MEePEUUCIIIT W XapaKTepU30BaTh
MIePUO/IbI KJIETOYHOTO LUKJIA,
CpaBHMBaTh  HMX  MEXAy  COOOil.

OnuceiBaTh ~ CTPOEHUE  XPOMOCOM,
KapUOTHUIIOB OpPraHW3MOB, CpPaBHUBATH
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHUBATh CTAJIUU MUTO3A.

Pa3znuuaTs Ha MUKpoIpenapaTax
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Jemoncmpayuu: U pHUCYHKax CTaJud  MHUTO3a.
Tabauywr u cxemovl: «KneTounslii nukiy», | PACKpbIBATE OHMOJIOIMYECKUH CMBICIT
«Permkarust JTHK», «Ctpoenue | MUTO32

XpOMOCOMBI»,  «MUTO3»,  MarHUTHas
MOJIeb-allTUTHKAIMS «/[enenne KieTkm;
mozens JIHK.

Obopydosanue. CBETOBOW MHUKPOCKOI H
MuKpornpenapaT «KapruokrnHe3 B KIETKax
KOPEIIKA JIYKay.

Jlabopamopnusie u npakmuueckue
pabomut:

JlaGopartopnas pa6ota Ne 3.
«Habnronenre MuTO3a B KJIIETKaX KOHYHUKA
KOpeIIKa JIyka Ha TOTOBBIX
MUKpOITperapaTax»

49



denepanbHas padoyas nporpamma | buosorus. 10—11 kmaccer (6a30BbIN ypOBEHB)

5.2

DopMbI pa3MHOKEHUSA
OpPraHU3MOB

®opMBI pa3MHOKEHHUST OPTaHU3MOB:
OecroJlioe U MoJIOBOE.
Buas Oecrosioro Pa3MHOKECHUSA:

JACJICHUC HAaABOC M ITIOYKOBAHHMEC OAHO- H

MHOTOKJIETOYHBIX,  CIIOPOOOpa30BaHUE,
BEr€TATUBHOE pa3MHOXKEHHUE.
HckyccTBeHHOE KJIOHUPOBAaHUE
OpPraHu3MoOB, €ro 3HA4YCHHUE JUIs

CEJICKIMH.
[ToyioBOE pa3MHOKEHHUE, €T0 OTIIMYUS OT
O€eCI10JI0r0.

Hemoncmpayuu:

PackpeiBaTh coaepxaHue TEPMUHOB
U TIOHATUWA: Pa3MHOXKEHHUE, KIIOH,
MOJIOBBIE KJIETKH (rameThl),
ANUEKIIETKA, CIEPMATO30UM, 3Ur0Ta,
JICJICHUE IIOYKOBAHME,
CIIOPYJIALMA, dbparmenTanus,
BEr€TaTUBHOE pa3MHOXKEHUE,
CEMEHHOE PAa3MHOXKEHUE, OIbLUICHUE,

Ha/BOE,

lIBOﬁHOG OIIOAOTBOPCHHUC, IIOJIOBBLIC

KeJne3bl,  CEMCHHUKH,  SUYHUKH,
OILIOIOTBOPEHHE (Hapy»KHOE,
BHYTPEHHEE).
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Tabnuyw u cxembl: «Dopmel
Pa3sMHOXKEHUS OpPraHU3MOB», «JIBOWMHOE
OIUIOIOTBOPEHUE y LIBETKOBBIX
pacTeHuiny, «/lenenue KJIETKH
OaxkTepun», «BereratusHoe
pa3MHOXKEHUE pacTeHuil», «CTpoeHue

ITOJIOBBIX KJICTOK»

XapakTepu3oBatb OCOOCHHOCTH u

3HAUYeHHE OECIIOJIOr0 W IMOJOBOTIO

Crioco0OB  pa3MHOXKEHUSA. BbiiensaTs

BHUbI OecroJjoro PAa3MHOKCHUS

BBISIBJISATE B3aHMOCBSI3U MEXTY
dbopMaMH U crIoco0aMu pa3MHOXKEHUS,
1 UX OMOJIOTMYECKUM 3HAYEHUEM.
Bnagers mnpuémMamMu  BEreTaTUBHOTO
pPa3MHOXCHUS KYJbTYPHBIX pacTCHUH
(Ha MpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJIOBBIC KJICTKH:
STUIICKJICTKH, CIICPMATO30UIbI; BBISBIISATH
0COOEHHOCTH

UX CTPOCHUSA
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5.3

Merios

Meiio3. Cragun wenosza. IIpoueccsl,
IIPOUCXOASAIINE HA CTaIUIX MEH03a.
IloBegeHne XpomMocoM B MeHoO3e€.
Kpoccunrosep. buonornyeckuii cMmbici
Y 3HaUYCHUE MEeK03a.

Jemoncmpayuu:

Tabauywvl u cxemol: «JleneHre KICTKU,
«Meio3».

Obopyoosanue: monens [IHK; MmaruutHas
MOJIEb-aNTINKAIUs

((I[@JIGHI/IG KIICTKH»

PackpriBaTh cojepkaHHe€ TEPMHHOB U
TIOHSTHIM MENO03, KOHBIOT AU
XpOMOCOM, MEPEeKPECT (KPOCCUHTOBEP)
XpOMOCOM, TaMETHI.

XapakTepu3oBaTh MeEHW03 Kak CIoco0
KJICTOYHOTO JICJICHUS; OMHUCHIBATh MEHO03
M0 CTaJusIM; CPaBHUBATh CTAIMM MeH03a
¥ MUTO3A.

Paznuuath Ha pUCYHKaX CTaJIuU MEH03a;
pPacKpbhIBaTh OMOJIOTUUECKOE 3HAUCHHE
Meno3a
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5.4

O6pazoBanue u
Pa3BHUTHE MOJIOBBIX
KIIETOK.

OmnonoTeBopeHne

['amerorenes — mpouecc 00pa3oBaHUS

ITOJIOBBIX KJICTOK Yy KMBOTHBIX. IonoBbie

KENe3bl: CEMCHHUKA W SHYHUKH.
O6pa3zoBaHre W pa3BUTHUE TOJOBBIX
KJIEeTOK — TaMmeT  (crmepMaTo3ous,

SHMIIEKIeTKa) — CIepMaTOreHe3 U OOreHE3.
OCOOEHHOCTH CTpOEHUsl SUILEKIETOK MU
CIIEpMAaTO30U/I0B.

OmnonorBopenue. [TapreHorenes.
Hemoncmpayuu:

Tabauyvl u cxemor: «IIpsimoe 1 HepsIMOE

pa3BUTHEY, «I"ameTorenes y
MJICKOTIUTAFOIINX u YyeJIOBEKay.
Obopyoosanue: wMojaenb MeTtadaszHoOH
XPOMOCOMBI, MHUKPOCKOTI,
MUKpOTIpEnapaThbl «CriepmMaTo30u bl
MJICKOITUTAIOIIET 0, «Slinekierka
MJICKOITUTAIOIIIETO.

Jlabopamopnysie u npakmuueckue
paoombot:

Jlabopatopnas padota Ne 4. «/3ydenue
CTPOEHUS TMOJIOBBIX KIIETOK Ha T'OTOBBIX
MHKpOIpenapaTax»

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSTHN: TAMETOTE€HES3, CIIEPMATOTIEHES,
OOT€HE3, CIIEPMATO30UI, AKPOCOMA,
ANUEKIIETKA, TIOJISIPHBIC TEbLIA.
XapakTepu3oBaTh 0COOEHHOCTH
raMETOrE€HE3a Y JKUBOTHBIX U €T0 CTaJIUH;
MOJIOBBIC KJIETKH )KMBOTHBIX M OIMCHIBATH
MPOLIECC UX PA3BUTHSL.

CpaBHUBaTh CIEPMATOTEHE3 U OOT'EHE3.
OnuceIBaTh OIJIOJOTBOPEHHUE,
OMOJIOTHYECKOEe 3HAUCHHE
OTUUIOAOTBOPECHUSA
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9.5

NupuBunyanbHoe
pa3BUTHUE OPTaHU3MOB

NuauBuayanbHOe pa3BUTHE (OHTOIEHES).
OMOpHOHANILHOE pPa3BUTHE

(omOpuorene3). Jrtanbl AMOPUOHAIBLHOTO
Pa3BUTHS Y TTO3BOHOYHBIX JKHBOTHBIX:

PackpbIBaTh conepikaHne TEPMHUHOB H
MOHSTUNA: OHTOTEHE3, SMOpHUOTeHE3,
3Urota, JpoOJieHHe, OJacTOMEpHI,
MopyJa, 6yacTysa, 6J1acTolelb,
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ApoOseHne, TacTpyJslus, OpPraHOreHEs.
[locTomOpuoHabHOE pa3BUTHE. TUIIBI

NOCTAIMOPUOHAIIBHOTO PAa3BUTHUSA: MPSIMOE,

HE TMpsMoe (JIMYMHOYHOE). BrusHue
cpeabl  Ha  pa3BUTUE  OPraHU3MOB;
(bakTopsl, CIOCOOHBIC BBI3BIBATH

BPOXACHHBIC YpOACTBA. Poct n pPa3BUTHUC

pacTEHHUIA. OHrorenes IIBETKOBOTO
pacTeHUs: CTPOEHHUE CEMEHH, CTaauu
pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u cxemwvl: «OCHOBHBIE CTaJUH
oHTOreHeza», «lIpsiMmoe wu Hemnpsmoe
pa3BUTHE», «JIBOWMHOE OILIOJOTBOPEHHUE
Yy UBETKOBBIX PACTEHUI

ractpyiia, HeWpya, OpraHOTeHE3;
3apOJIBIIIIEBbIC  JIMCTKU:  OKTOJAEpMa,
Me30/IepMa, DHTOJIEPMA;

MOCTIMOPUOHAJIEHOE Pa3BHUTHE: TIPSIMOE U
HemnpsiMoe (JIMUMHOYHOE); MeTamopdo3,
Meracrmopa, MHUKPOCIIOpa, TMBLIBIIEBOC
3epHO, CIIEPMHH, 3aPOJBIIICBBIA MEIIOK,
JIBOITHOE OILIOJJOTBOPEHUE.

OmnpenensaTs dTarnbl SMOPHOHATIBLHOTO
pa3BHUTHSI XOPJIOBBIX HA CXeMaX U
npenaparax M OMUChIBATh MIPOIIECCHI,
MPOUCXOIAIINE HA KaXKIOM dTarle.
CpaBHUBAThH NEPUOJIBI OHTOTCHE3A;
MPSMOE U HENpSIMOe (JIMYMHOYHOE)
MOCTAMOPHOHAIIBHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U APYTUX XOPIAOBBIX.
OOBICHATH OMOTOTUYECKOE 3HAUCHUE
pa3BUTHS C METAaMOP(HO30M;
OTPHUIATEIHPHOE BIUSHUE aJTKOTOJI,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YelioBeKa.

OnuceiBaTh NPOLIECC JBOMHOTO
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OILUIOJOTBOPEHMS Y IIBETKOBBIX PACTEHHN
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HToro uacoB o teme

Tema 6. HacsieACTBEHHOCTh H H3MEHYUBOCTH OPraHU3MOB

6.1

['eneTuka — Hayka o
HACJIEJICTBEHHOCTH M
W3MEHYNUBOCTH

1

[Ipenmer u 3agauu resetuku. Pomb
IIUTOJIOTUU U SMOPHOJIOTUU B
CTAHOBJICHUM I'eHeTHUKH. Bkian
POCCUNCKUX U 3apyOEIKHBIX YUCHBIX B
pa3BUTHE TEHETUKU. METObI TEHETUKHU
(TUOPUIOJIOTUIECKHM,
IIUTOr€HETUYECKU U,
MOJICKYJISIPHOT€HETHYECKU ).
OCHOBHEIE

T'CHCTUYCCKHC ITIOHATHS.

I'eneTnueckas CHMBOJIMKA,

UCIIOJIb3yEMAs B CXEMaX CKpPEIIMBaHUM.

Hemoncmpayuu:

llopmpemuwi: I'. Mennens, T. Moprasn, H.

. Basunos, C. C. UeTBepHKOB,
H. B. Tumodeen-PecoBckuii.

Obopyoosanue: MOJEIb- ANTUTHKAIIASI
«MoHorubpugHOE CKpEIIIMBaHUE,
repbapuii «['0OpoX MOCEBHO

PackpeiBaTh coaepKaHWME TEPMHUHOB U
MOHSITUIN: T€H, TEHOM, T€HOTHI, (DEHOTHII,

XPOMOCOMBI, aJlIeJIbHbIE TE€HbI (aJJIeIn),

TOMO3UTOTA, reTepo3UroTa,
JIOMUHAHTHBIN IIpU3HaK (ren),
pPELECCUBHBIN TpU3HaK (TeH), Yucras
JVHUS, THOPUIL.

[lepeuncnare u XapaKTepu30BaTh

METOJIbl TEHETUKH: THUOPHUI0IOTHUYECKUH,
HUTOT€HETUYECKHUIA,
MOJICKYJIAPHOTE€HETUYECKUM;
JIOMUHAHTHBIE U PELIECCUBHBIE MPU3HAKU
pAacCTEHUH U )KUBOTHBIX.

ITonw30oBaThCs T'€HETHYECKOM
TEPMHUHOJIOTUEH U CUMBOJIMKOW JUJTA
3a1ncHu TC€HOTUITMYECKHUX CcXeM
CKpEUIUBaHUS
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6.2

3aKOHOMEPHOCTH
HacJIeJOBaHMsI
MPU3HAKOB.

Monorubpuanoe
CKpeIlMBaHUE

3aKOHOMEPHOCTHU HACJIEI0BaHUS
MPU3HAKOB,  YCTAHOBJICHHBIC I.
Mengenem. Monorubpuanoe

CKpeIllUBaHUE. 3aKOH  €IMHO00pa3us
ruOpu0B nepBoro nokoieHus. Ipasuio
JOMUHUPOBAHMS. 3aKOH pacUIeIIEHUs
NPU3HAKOB. [ MIIOTE3a YUCTOTHI raMeT.

Ilonnoe u HEnoHOE JAOMUHHUPOBAHUC.

PackppiBaTh colepkaHue TEPMUHOB U
MTOHATHIA: MOHOTHOPUJTHOE
CKpelIMBaHHUE, dbeHoTunuuecKue
TPYIIbI, TUOPUAOJOTHUYECKUNH METO,
YUCThIC JIMHUM, JTOMUHUPOBAHHE T'€HOB
(MoxHOEe, HEMOJIHOE), PACILEIJICHUE B
MOTOMCTBE.

OnuceIBaTh MCTOAUKY ITPOBCACHUS

Hemoncmpayuu:

Ilopmpemur: I'. MeHens.

Tabauyvr u cxemwvl: «MoHOTHOpPHUIHOE
CKpEILMBAHUE U €T0 LIUTOT€HETUYECKas
OCHOBa», «3aKOH pAaCIICIUICHHS] U €ro
LUTOTCHETUYECKAs] OCHOBa», «3aKOH
YUCTOTBI TAMET.

Obopyoosanue: MOJIeTH-alIINKa U
«MonorubpugHoe CKpEIIMBAHUE,
«HenonHoe 1oMUHHPOBAHUEY, repOapuit
«I"opox moceBHO»

I'. MengeneM ONBITOB MO HM3YYECHUIO
HACJIEJOBAHUSI OJHOW Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBaTh  colepkaHHE  3aKOHOB
eauHooOpasusi  THOPHUJIOB  IEPBOTO
MOKOJIEHHSI W 3aKOHA PAacCIIETUJICHHUS.

OOBSICHATH TUIIOTC3y YHNCTOTBI T'aMCT.
3anuceiBaTh CXEMBI MOHOI‘I/I6pI/II[HOFO

CKpCIIMBaHUAA, 00BACHATH €ro
MUTOJIOTHYCCKUC OCHOBBI MW PCHIATH
IFCHCTUYCCKUC 3aJa4un Ha

MOHOFI/I6pI/I,Z[H0€ CKpCIIMBAHUC
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6.3

HuruOpuaHoe
CKpEIIMBAaHUE. 3aKOH
HE3aBUCUMOTO
HaCJIe10BAHUS
MPU3HAKOB

JuruOpuaHoe  CKpeuuBaHue. 3aKoH

HC3aBUCHUMOI'O HacCJICAOBaHUA
IIPHU3HAKOB. HI/ITOFGHCTI/I‘IGCKI/IG OCHOBBHI
I[I/IFI/I6pI/II[HOFO CKpCIIBaHMA.
AHaJ'II/ISI/IpyI-OH_Iee CKpCHINBAHHNC.
Hcnons3oBaHue AHAJIM3UPYIOIICTO
CKpPCIIUBAHUA JJIA OIIpCACIICHUA

TEHOTHUIIA OCOOM.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens. Tabauyst u
cxembl: «[IUrHOpPUIHOE CKPEIIMBAHUEY,
«IuTosnornyeckre OCHOBBI
JUTHOPUIHOTO CKPEIIUBAHUS.
Obopyoosanue: MOJIeNb- allITAKAIUS

«JluruGpuaHOE CKpEITUBAHKE)

PackpeiBaTh conep:KaHUE TEPMUHOB U
MOHSATUNA: JTUTHOPUAHOE CKpEIIMBaHUE,
AHAIM3UPYIOLIEE CKpEILMBaHUE.
OmuceiBath oneITel . Menaens 110
W3YYEHHUIO HACJEIOBaHWSA JABYX Map
MPU3HAKOB Yy  TOpOXa  ITOCEBHOIO.
PackpsiBaTh COJZIep/KaHUE 3aKOHAa
HE3aBHCUMOT0O HACJICOBAaHUS ITPU3HAKOB.
[IpumeHsATh MAaTEMATUUECKUH pacCUeT C
IMMOMOIIBIO MeToJ1a IIEPEMHOKEHUS
BEPOSITHOCTEW M 3alUCh C IMOMOUIBIO
(EHOTUTTHYECKUX pauKaiIoB
pacuIeIUICHUs NPU3HAKOB Y ITOTOMKOB 10
(EHOTHUITY U TCHOTHITY.

3anuchIBaTh CXEMbI JTUTHOPHIHOTO

CKpEUIUBaHMUS, O0OBSICHATH ero
UTOJIOTHYECKUE OCHOBBI M pElIaTh
TCHETHYCCKHE 3aJlaud Ha JUTHOPHIHOC
CKpElIMBaHUE
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6.4

CruensieHsoe
HaCJIEIOBAHHE
MIPU3HAKOB

CuermieHHOe HacneqOoBaHUE MPU3HAKOB.
Pabora T. Moprana mno CHEIUIEHHOMY
HacjlenoBaHUWlO reHoB. Hapymenue
CUEIUIEHHs] T€HOB B  pe3yjbTaTe
KPOCCHUHroBepa. XpOMOCOMHAsI TEOPHS
HACJIeICTBEHHOCTH.

['eneTnyeckue KapThl.
Hemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabnuyer u cxemvi: «Meiio3y,
«'eHeTnveckue KapThl PaCTEHUH,
KUBOTHBIX U YETIOBEKAY,
«B3auMojeicTBrE alIeTbHBIX TEHOBY.
Obopyoosanue: MUKpoIpeniapaT
«/Ipo3odmiay (Hopma, MyTaruu OPMBI
KPBUIBEB M OKPACKH TeJa), MUKPOCKOTI,
Mozenb-anmunkanus «llepekpéct
XpOMOCOM.

Jlabopamopnusie u npakmuueckue
paoombot:

Jlabopatopnas padota Ne 5. «3ydenue
PE3yIbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIINBAHMS

PackpeiBaTh conepxaHue TEPMUHOB U
IOHATUM: CLIEIJICHHOE HACJIEI0BAHUE
MPU3HAKOB, PEKOMOMHAIUS T€HOB,
IT€HETUYECKHUE KAPThI XPOMOCOM,
MOpraHu/a.

Ha3piBaTh OCHOBHBIE TIOJIOKEHUS
XpPOMOCOMHOM T€OPUHU
HacaeacTBeHHocTu T. Moprana;
packpsIBaTh cojepkanue padotsr T.
Moprasa 1o cuenjieHHOMY
HACJIEIOBAHUIO T€HOB U IIPUYUHBI
HApyILIECHUS CLEIUICHUS MEXIY T€HAMH.
3anuchIBaTh CXEMbI CKPEIIUBAHUS TIPU
CIICTUICHHOM HaCJIE€JI0OBAHUH, OOBSICHATh
MPUYMHBI PeKOMOUHAIIUY TE€HOB,
ONPEAEIATh YNACIIO TPYIIT CLETUICHUS
I€HOB; peLIaTh TEHETUYECKHE 3a/1a4M Ha
CLCIUICHHOE HaCJIeI0BaHUE
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y 1p030(HIIBI HA TOTOBBIX
MUKpOTIperapaTax»»

6.5

I'eneTnka moia.
HacnenoBanue
MPU3HAKOB,
CIETIJICHHBIX C ITOJIOM

['enertuka ToJa. XpOMOCOMHOE

ompenesiecHne  mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbIE U
rETEPOraMeTHbIE OPTAHU3MBI.
HacnenoBanne npu3HaKkoB, CUEIJIEHHBIX
¢ nnosnom. lemoncmpavyuu:

Ilopmpemuwi: I'. Mennens, T. Mopras,
H.W. BaBunos.

Tabnuywvl u cxemsl: «I'eHeTHKA IOy,
«3aKOHOMEPHOCTH HacJieI0BaHusl,
CLEIUICHHOTO ¢ moyiom», «KapuoTursl
YEeJI0BEKa U KUBOTHBIX)

PackpbiBaTh coxepkaHWe TEPMHHOB U

MOHSITHI: XPOMOCOMHBIN Habop,
ayTOCOMBI, TIOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBI TOJI, TeTepPOraMeTHBIH

I0JI, CLICTUICHHOE C II0JIOM HACIEIOBAHUE
MIPU3HAKOB.

OOBSACHATH OCHOBBI
XPOMOCOMHOI'O MCXaHU3Ma OIIPCACICHUA
I10J1a y Pa3INYIHbIX OpraHu3MoOB.
CpaBHHBaTB 3aKOHOMCPHOCTH
HACJICAOBAHUA IIPHU3HAKOB, CHCINICHHBIX
N HC CHOCINICHHBIX C IIOJIOM. Pematsn
IFCHCTHUYCCKHUC 3aJa4dd Ha HACJICJOBAHUC
COCINNICHHBIX C ITOJIOM IIPHU3HAKOB

OUTOJIOTHYCCKHUEC
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6.6

N3MeHUYBOCTE.
HenacinencrBennasa
U3MEHYUBOCTD

N3menunBoCcTh. BUAbl M3MEHUYMBOCTH:
HCHACJICACTBCHHAs] M HaCJICACTBCHHAS.
Pons cpenpl B HEHACIEACTBEHHOMN
W3MEHUYHBOCTH. XapaKTepUCTHUKA
MOAU(DUKAITUOHHON U3MEHYMBOCTH.
BapuanuoHHbeli psAx ¥ BapuallMOHHAs
kpuBas. Hopma peakuuu npusHaka.
KonnyecTBeHHBIE M Ka4eCTBEHHBIC

PackpsiBaTh conepxkaHue TEPMUHOB U

TMOHSTHM HU3MCHYUBOCTD,
HaCJICACTBCHHAaA HU3MCHYHUBOCTD,
HCHACJICACTBCHHAA HU3MCHYUBOCTD,
MOI[I/I(i)I/IKaHI/IOHHaSI N3MCHYHUBOCTD,
BapHaHHOHHBIfI pan, BapuaHTa,
BapHalTMOHHAA KpuBas, IMPU3HAK,

HOpMa pPCaKuH, KOJUYCCTBCHHLIC U

OpU3HAKM W WX HOpPMa peakIMh. | KauyeCTBEHHbIE PU3HAKH.
CaoiicTBa moaudukanuonHon | Knaccuduumponats BU/IbI
U3MEHUYUBOCTH. M3MEHUYMBOCTHU U BBISBISTH UX
Jlemoncmpayuu: Ouosnoruyeckue OCOOEHHOCTH.
Tabauywl u cxemvi: «Bugbl [epeunciars CBOMCTBA
U3MEHYUBOCTHY, «MoaudukarnmoHHas MOJIM(UKALMOHHOW ~ M3MCHYMBOCTH U
H3MEHIUBOCTE. OOBSICHATH €€ 3HaUCHUE ISl OPTaHU3MOB.
JaGopamopnsie u npakmuyeckue Paznuuats KOJINYECTBEHHbBIE U
KayeCTBEHHbIE  MpPU3HAKU;  CTPOUTH

pabomut:

Jlabopatopnas padota Ne 6. «3yueHue
MOIU(PUKATMOHHOM W3MEHYUBOCTH,
MOCTPOCHHE BApPHAIIMOHHOTO psga U
BAPUALIMOHHOW KPUBOW»

BAPDUALMOHHBIM  psiZl, BapUALUOHHYIO
KPHUBYIO, BBIUHCIISTH CpPEIHEE 3HAUYCHUE
IIpU3HAaKa
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6.7

HacnencrBennasa
U3MEHYUBOCTH

HaCHeI[CTBCHHaH, nin TCHOTHUIINYCCKAasd

U3MEHUYUBOCTb. KomMOuHnaTuBHas
U3MEHUYMBOCTb. Meno3 U  I0J0BOU
mpolecc — OCHOBa KOMOWHATUBHOMU
U3MEHUYUBOCTH. MytanuroHHas
U3MEHUYUBOCTb.

Knaccudukanus  myranuii:  reHHBbIE,

XpPOMOCOMHBIE, TEHOMHBIE.
Yacrora 1 NpUYMHBI MyTaLUM.
Mytarennbie  (GakTOpBbI. 3akoH
TOMOJIOTUYECKUX pAIOB B
HACJICICTBEHHOW H3MeH4YMBOCTH H.
n. Basuiosa. Buesnepnas
HACJICICTBEHHOCTb U U3MEHYUBOCTb.
Hemoncmpayuu:

lopmpemuwi: I'. ne ®pus, H. 1. BaBuiios.

Tabauyvl u cxemovl: «MyTarmoHHas

PackpsiBaTh copep:kaHue TEPMHHOB U

MMOHSATHH: HaCJIeACTBCHHAs
U3MEHYUBOCTbD, KOMOWHATHUBHAS
U3MEHYUBOCTD, MYTalAOHHasI
U3MEHYUBOCTD, MYTAaHT, MYTAallWH:
T€HHBIE, XPOMOCOMHBIE, = T'€HOMHBIC;

MOJIUTIIONUSA, AHEYIIJIOUIUS, MyTarcHsbl.
XapakTepu3oBaTh HACJICICTBEHHYIO
W3MEHYUBOCTh, (POPMYIUPOBATH 3aKOH
TOMOJIOTHYECKHUX pAlIOB B
HaclieaAcTBeHHOM m3MmMeHumBoctH H. N.
BaBmiioBa M OOBSICHATH €ro 3HA4YCHHE
JUTST OMOJIOTHH u CEJICKIIUH.
KnaccudunupoBatb MyTaluu: TeHHEBIE,
XPOMOCOMHBIE, TEHOMHBIE W MPUBOJUTH
MIPUMEPHI My TaIlAM.

OOBSICHATH IMPUYMHBI BOBHUKHOBCHHUA
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U3MEHUYHBOCTBY.
Obopyodosanue: MHUKPOCKOTI,
Mukponpemnapat «Jpo3zoduna» (Hopma,
MyTali (GOpPMBI KpPBUILEB U OKpacka
Tena); KOMHATHbIE PACTEHUsS C MECTPOM
OKPAaCKOH JIMCTHEB.

Jlabopamopnusie u npakmuueckue
pabomut:

JlaGoparopHast pabora Ne 7. «Ananu3
MyTalMi y Apo30QuIbl Ha TOTOBBIX
MUKpOITpernapaTax»

MyTaluii, pojib (HaKTOPOB-MYTareHOB.
CpaBHUBaTh BHJIbI MYTAallUii; BBISBIATDH

IIPUYUHBI HACJICICTBEHHOMN
W3MEHYMBOCTH, HMCTOYHHKH MYTarcHOB
B OKpyxaromiei cpene (KOCBEHHO).
XapakTepu3oBaTh BHESIZICPHYTIO

HaCJICACTBCHHOCTb U NISMCHYUBOCTD
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6.8

I'ereTnka ueoBeka

I'enetnka yenoBeka. Kapuotun yenoseka.

OCHOBHBIE METO/Ibl TCHETUKH YECIOBEKA:
IreHEeaJOTrnUCCKHM, OJIU3HCIIOBEIH,
IIUTOTCHETUYCCKUM, OMOXUMHUYCCKH,
MOJIEKYJISIPHO-TE€HE TUUECKHU.
CoBpeMeHHOE OnpeAeIeHUE TeHOTUA:
MOJTHOT€HOMHOE CEKBEHUPOBAaHUE,
T€HOTUIIUPOBAHKE, B TOM YUCIIE C
nomoiso I11[P-ananu3a.
HacnencrBennsie 3a00/1eBaHHS
yeJioBeKa: TeHHbIe 00J1e3HU, 00JIC3HU C
HACJICICTBEHHOU
MPEIPACIIOI0KEHHOCTHIO, XPOMOCOMHBIE
oone3nn. CoMaTHIECKUE U
F€HEPaTUBHbBIC MYTaIlUU.

PackpeiBaTh conepkaHue TEPMUHOB U
IIOHATUM: KapUOTHUII YEJIOBEKA,
UUTOTE€HETUYECKUN METO/,
T€HEAJTOTHYECKUN METOJI, POJOCIOBHBIE,
OJIN3HELIOBBIN METO/I, HACJIEJICTBCHHBIC
0oJie3HH: (MOHOTEHHEBIE, C
HACJICICTBEHHOU
MPEAPACIIOT0KEHHOCTHIO,
XpPOMOCOMHBIE), MEJTUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHUE.

[TepeunciaTb 0COOEHHOCTH H3yUCHUS
TCHETUKU YEJIOBEKA; TPUBOIUTH TIPUMEPHI
HACJICJICTBEHHBIX 0OJIE3HEH YeoBeKa,
XapaKTepPHU30BaTh METOIbI KX

PO UIAKTHKN; 000OCHOBBIBATH 3HAUCHUE
MEINKO-TeHETHIECKOTO
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CrtBosioBble KiIeTKU. [IpuHIMIBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKH,
npOPUIAKTUKHU U JICYCHUSI TEHETUYECKUX
Oone3Hel. Meauko-reHeTHYeCcKoe
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEJIUIIMHCKON TEHETUKU B
MPEAOTBPAILICHUH U JICUCHUU
IreHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.
Hemoncmpayuu:

Tabauyvr u cxemwl. «HacrnemoBaHnue
pesyc-dakropay, «['eHeTuka Tpymnm
KPOBUY.

Jlabopamopnusie u npakmuueckue
pabomut:

[Tpaktuueckas padora Ne 2.

«COCT&BH@HHGIIaHaHHSPOAOCHOBHHX
YCJIIOBCKaA»

KOHCYJIbTUPOBAHUS.
BbISBIIATE U CpaBHUBATH MEKIY COOOM
JOMUHAHTHBIE U PELECCUBHBIE IPU3HAKU
4eJI0OBEKA.

CocTaBiaiaTh u
POJIOCTIOBHBIE YEJIOBEKA

AHAJIIM3UPOBATH

HToro gyacoB 1o teme

8

Tema 7. Ceiekniusi OpraHu3MoOB, OCHOBbI OMOTEXHOJIOTHH
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7.1

Cenexkuusi Kak Hayka
U TpolLecc

Cenexuus kak HayKa U Ipolecc.
3apoXKIAECHHUE CEIEKIUN U JOMECTUKALUS.
Yuenne H. WM. BasuioBa o wnenrpax
MHOT000pa3us u MIPOUCXOKICHUS
KyJbTYPHBIX PACTCHH.

HCHTpBI IMPOUCXOKIACHUA NOMAITHUX

PackpeiBaTh conepkaHUE TEPMUHOB
Y TIOHSTHW: CEJEeKLMs, COPT, MOPOAa,
IITaMM, JIOMECTHUKAIUS, 150305
OJIOMAallIHMBAHUE, LEHTPBI
MHOT000pa3usi ¥  TPOUCXOXKICHUS
KYJIbTYPHBIX PACTEHUM U KUBOTHBIX,

rudbpuan3anus, MCKYCCTBEHHBIN
JKUBOTHBIX. 0TGOp.
Copr, nopoza, mramm.
Hemoncmpayuu: Ha3piBaTh W CcpaBHMBaTh OCHOBHBIC

llopmpemwvr:  H. WM. BaBunos.
Tabauyvr u cxemor: xKapra «lleHTpHI
MHOTOOOpa3usi M MPOUCXOKIACHUS
KYJIbTYPHBIX pacTteHui», «llopoas
JOMAITHUX

KUBOTHBIX», «CopTta

KYJIbTYPHBIX PACTEHHUIN.

Obopyoosanue: MyIsDKA TUIOAOB U
KOPHEIUIONOB  AUKUX  (GopM U
KyJIbTYPHBIX ~ COPTOB  PACTCHU;

repbapuii  «CelbCKOX03IUCTBEHHBIE
paCTEHUSD)

STanbl pa3BUTHS celiekuuu. M3narate
yuenne H. W. BaBunoBa 0 ueHTpax
MIPOUCXOKIACHUS KYJIbTYPHBIX PAaCTCHMUII;
pa3inuaTth LEHTPBl Ha KapTe Mupa,
CBA3BIBATb HX MECTOIOJI0KEHUE c

oyaraMm BO3HUKHOBCHUA HpCBHCﬁIHHX

UBWJIN3AIHH.

CpaBHUBaTh  copTa  KYJIbTYPHBIX
pacTeHui, TIOPOJIBI JIOMAIITHUX
KUBOTHBIX W WX JUKUX TPEIKOB.
OneHuBaTh pPOJb  CEJEKIUU B
o0ecrie4eHu  MPOJOBOJILCTBEHHOM

0€30I1aCHOCTH YEJIOBEYECTBA
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7.2

MeTtoabl u
JNOCTVKECHUS
CEJICKLIMA PpPACTCHUMU
Y )KUBOTHBIX

CoBpeMEHHBIE  METOJBl  CEJIEKLUU.
MaccoBblil 1 UHANBUAYATbHBIH OTOOPHI
B CEJIEKI[UU PACTEHUI U KUBOTHBIX.
Ouenka 3KkcTepbepa.
bnuskopoacTBeHHOE
uHOpuauHT. Yucras nuHus.
CkpemuBaHue YNCTHIX JIMHUM.
I'erepo3uc, wium rubpumHas cuia.
HeponcrteeHHoe ckpemuBaHue —
ayTOPHUIMHT. Otnanénnas
rudpuau3anus u e€ yCrexu.

HckyccTBeHHBIN MyTareHe3 U MoJy4YeHue
NOJUTIIONI0B. JIOCTHKEHUS CeeKIUn

CKpPCHINBAHUC —

PackpsiBaTh cOAEpKaHUE TEPMUHOB H

IIOHATUM: VICKYCCTBEHHBIN otoop,

MacCoBbIii  OTOOp,  MHAMBHUAYAJIbHBIH
oTOOp, DJKCTEpbep, OIM3KOPOIACTBEHHOE

CKpCUIMBAHUC, YUCTAA JIMHUA, TCTCPO3NUC,

HEPOJCTBEHHOE CKpEILMBaHUE,
MCKYCCTBEHHBIN MyTareHes,
MOJIUTIIOUBI. CpaBuuBath  (OpMBI

HUCKYCCTBEHHOTO OTOOpa (MaccoBOro M
WHIUBUIYaJILHOTO), BUIBI

rubpuanzanuu (OJIM3KOPOJACTBEHHOW U
OTIAJICHHOW), CMOCOOBI  IMOJyYCHHS
MMOJIUIUIONIOB.
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PaCTEHUM, KUBOTHBIX U
MHUKPOOPraHU3MOB.

JHemoncmpayuu:

Ilopmpemwvi: . B. Muuypun, I'. [
Kapnieuenko, M. ®. VBanos. Tabauysi
u cxemul: «OtnaneHHas
rubpuanzanus», «PaboTel akanemuka
M. @. HanoBaw, «llomunmoumusy.

Obopyoosanue: MyJsKUA TUIOJIOB U

bopm wm
pacTEeHUH.

KOPHEIJIOI0B TUKHAX

KYJIbTYPHBIX COpPTOB

Jlabopamopnvie u npakmuueckue

pabomut:

Okckypcuss  «OCHOBHBIE  METOIBI H
JTOCTIDKEHUSI  CEJIeKIMU PACTCHHH U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIUIO,
MJIEMEHHYO bepmy,
COPTOHCTIBITATEILHBIM  Y4aCTOK WIH
TEIUIMYHOE XO35HUCTBO)

IIpuBoauTH IIPUMEPBHI JNOCTYKEHUN
CEJICKLIMU PACTEHUM U )KUBOTHBIX
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7.3 | buoTexHoyiorusi Kak 1 buortexnonorus KakK oTpacib PackpeiBaTh conaep:kaHu€ TEPMHHOB U
OTpacib npou3BOJACTBA. ['€HHasT  WHXXCHEPHS. MOHATHM: OHOTEXHOJOTHS, KJIETOUYHAs
IIPOU3BOJICTBA Oranel co3nanusi pekomOunantHo JIHK | mmkenepus, reHHas UHKEHEpUSL,

Y TPAHCTCHHBIX OpraHu3MoB. KiileTOuHas | KIOHUPOBAHME, TPAHCT€HHBIE
uHkeHepus.  KileTouHble  KYJBTYpPBI. | OpDTaHU3MBI, I'MO (reHeTUYeCKu
MUKpOKIOHAIBHOE pa3MHOXXEHHUE | MOJIU(PUIIUPOBAHHBIC OpTaHU3MBI).
pacTeHui. KnonupoBanue | XapakTepu3oBaTh OHOTEXHOJOTHIO Kak
BBICOKOMPOYKTHUBHBIX OTpacyib TPOU3BOACTBA, OCHOBHBIC
CEIIbCKOX03IMCTBEHHBIX OpraHU3MOB. | IOCTHXKEHUS OMOTEXHOJIOTHU B 00JIacTH
DKOJIOTUYECKHE U ITHUYECKHUE MPOOJIEMBI. | POMBIIUICHHOCTH, CEIBCKOTO XO03SMCTBA
I'MO - TCHETUYECKA | U MEIULVHBI.
MOJAUQPUITUPOBAHHBIE OPTaHU3MBI. [lepeyucnsaTh W XapakTEpPU30BATh
Jemoncmpayuu: OCHOBHBIE METOABl U JIOCTHKEHHUS
Tabauyvr u cxemvl: «OOBEKTHI OMOWHKCHEPHH.
ouorexnosornn», «KietouHsle OO6cyx)aTh HKOJIOTUYECKHUE u
KYJIbTYPBI ¥ KIOHHPOBAHUEY, ATUYECKHE acmeKTbl  HEKOTOpPBIX
«KoHCTpyHpOBaHKE U IEPEHOC TEHOB, HCCIIEI0BAHUH B obnactu
XPOMOCOM» OMOTEXHOJIOTUH (KJ1TOHMpPOBaHUS,
HMCKYCCTBEHHOIO OIUIOIOTBOPEHUS,
HaIPaBJIECHHOI0 M3MEHEHHS I'€HOMa U
CO3/JaHUSI TPAHCTEHHBIX OPTraHU3MOB)

Nrtoro yacos no teme 3

PesepBHOE Bpemst 1

OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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10 KJIACC
HaumenoBanue

Ne KomnuecTBo OcHOBHBIE BUABI IEITEILHOCTH
pas3aenoB U TEM [IporpammHoe coaepxaHue

/o JacoB oOy4Jaromuxcs

y‘l€6HOI‘O npeamMeTa

Tema 1. DBoJIOLIHOHHAA OUOJIOTHSA
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1.1

OBOJIIONAA U METOIBI
e€ U3ydeHus

[Ipeanocwuiku BO3HUKHOBEHUS
SBOJIIOLIMOHHON TEOPUH. DBOJIOLHMOHHAS
Teopus u €€ MecTo B Ouosoruu. Biusiaue
SBOJIIOIIMOHHOM TEOpUU  HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.
CBHIETENHCTBA IBOTIOIUH.
[laneoHnTonoruyeckue:

MIOCJICAOBATCIIBHOCTD IIOABJIICHUA BUI0B

B NaJEOHTOJIOTMYECKOW  JIETOIUCH,
nepexoHbie (OPMBI.
buoreorpaduueckue: CXOJICTBO U

paznmuuue ¢dayH U QIOp MATEPUKOB U
OCTPOBOB. DMOPHOIOTHUECKHE: CXOCTBA
U pa3uyusi SMOPUOHOB Pa3HBIX BHIIOB
TI03BOHOYHBIX.
CpaBHUTEITHLHO-AHATOMUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYJIMMEHTapHBIE OPTaHbI, aTABU3MBI.

MonekynspHO-OMOXUMHUYECKHE:
CXOJ/ICTBO MEXaHU3MOB
HACJICICTBEHHOCTH U OCHOBHBIX

PackpsiBaTh comep:kaHUE TEPMUHOB U
MOHATUN:  DBOJIIOLHUS, IEPEXOHBIE
bopMbl, (PUIOrEHETHYECKHE  PSIbI,

BUOBI-ODHACMHUKH, BUJBI-PCIIUKTEI,

3aKOH 3apOJIBIIIIEBOTO CXOJICTBA,
OMOreHETUYCCKH I 3aKOH,
TOMOJIOTUYHbBIC u aHAJIOTUYHbIC

OpTraHkI, PYAUMCHTAPHBIC OpraHbI,
aTaBU3MBI.
HepC‘II/ICJ'ISITB OCHOBHBIC 3Tallbl PAa3BUTHA

3BOJIIOLIHOHHOﬁ TCOPHUU.

XapakTepu3oBaTh CBUJICTEILCTBA
IBOJTIOLINU: NaJICOHTOJIOTUIECKHE,
ouoreorpaduyeckue,
AMOPHOJIOTHYECKHUE,

CPaBHUTEIIbHOAHATOMUYECKHUE,
MOJIEKYJISIPHOONOXUMHUYECKHE.
[TpuBOIUTH IPUMEPHI TIEPEXOTHBIX (HOPM
OpPraHu3MoB, (UIOTEHETUIECKUX PSJIOB.

[TpuBOoUTH POPMYIUPOBKH 3aKOHOB
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MEeTa0OJIMYECKUX MyTeH Y BCEX KUBBIX
OpPraHu3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunueit, X. b. Jlamapk,
Y. Hapsun, B. O. Kosanesckuii, K.
M. bop, O. I'ekkens, ®@. Mromiep.
Tabnuyor u  cxemwvl:  «Pa3Butne
OpPraHM4YecKoro wmupa Ha 3emJjey,

penbedHbIe  TAOMUIBI  «3apOJIBIIITN

TI03BOHOYHBIX KUBOTHBIX),
«ApXeonTepuKcy.
Obopyoosanue: ouoreorpaduyeckas

Kapra Mupa; Kouiekus — «DopMmbl
COXPAaHHOCTH MCKOTIAEMBIX KUBOTHBIX U
pacTeHui»; BJIA)KHBIC npernaparbl
«Pa3Butne Hacexkomoro», «Pa3Butue
JIATYIIKHA

OMOTre€HETHYECKOTO 1 3apOoAbIIICBOIO
CX0AaCTBAa
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1.2

Hcropus pazButus
npeacTaBieHuil 00
HBOJIFOLIUU

OBomtonoHHas Teopuss Y. [lapBuna.

[Ipenmoceuiku BO3HUKHOBCHHS
JTapBUHU3MA. JBroKkymme CHITBI
3BOJIOLMA  BUAOB 10  JlapBuHy
(M30BITOYHOE Pa3MHOXKEHUE npu
OTPaHUYCHHOCTHU pecypcoB,
HEeomnpeIeIEHHAS U3MCHYHUBOCTb,
ooproda 3a CYILIECTBOBAHUE,

€CTECTBEHHBIN 0TOOD).

CunTeTnyeckas TCOPUA 3BOJTIOIHNHN

PackpeiBaTh conepxaHue TEPMHUHOB U
MOHSTHUM: CUCTEMAaTHKa, €CTECTBCHHBIN
U MCKYCCTBEHHBIN oTOOp.
XapakTepru3oBaTh OCHOBHBIE
ABOJIIOIIMOHHBIE UJIEH, KOHIEMIUU |
TEOPUH; CPAaBHUBAThH B3IJISIABI HA BUJ U
somonuio K. Jlunnes, JK.b. Jlamapka,
Y. lapsuHa.

OIICHI/IBaTB BKJIazqg JIunues B pPa3BUTHUC
CHCTEMATHKHU U OOBSICHITH MPpUHOUIIBI
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(CTD) u e€ OCHOBHBIE TTOJIOKCHHUS.

Jemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. JapBuH.

Tabauywvl u cxemol: «llomynsumy,
«Kapra-cxema mapuipyTa MyTEHIECCTBUS
Y. Hapsuna», «Dopmbl O00oprOBI 32
CYLLIECTBOBAHUEY, «EcTecTBEeHHBIN
oTOOpY», «MHuoroobpasue COpPTOB
pacteHuit», «MHoroobpasue MOponI
YKUBOTHBIX)

OuHapHOI HOMEHKJIATYPBI.

XapakTepu3oBaTb  COAEpPKAHUE U

3HAQUECHNE DBOJIOIMOHHON KOHIICIIIINN

K. b. JlTamapka.

OueHuBaTh  €CTECTBEHHO-HAy4YHBIE U
COLIMAJIBHO- AKOHOMHUYECKHUE
MPEANOCHUIKH BO3HUKHOBEHUS

ABOJIIOLIMOHHOW Teopun Y. JlapBuHa.

PackpeiBaTh copepkaHue 3BOTIOIIMOHHON

teopun Y. JlapBuHa; CcpaBHUBAaTh
HEOIIPEACIEHHYI0O U  OIPEACIEHHYIO
V3MEHUYHUBOCTb, €CTECTBEHHBIN 51

HUCKYCCTBEHHBIH 0TOOp, (GOpMBI OOPHOBI
3a CyIIECTBOBAHHE.

OnuceiBaTh MOJOKEHUS CHHTETUYECKOU
teopun 3Bomonnu (CTD) U 0OBICHATH
e€ 3HaYeHHe IJIs1 OMOJIOTUN
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1.3

Bun: kpurepuu u
CTPYKTYpa.
ITonynanus xak xax

3JEMEHTapHas
eIMHHUIIA BHUIa

MHuKpO3BOITIOLHS. [lonymsamuss ~ kak

CAHMHHUIIAa BUAA U DBOJIIOIIHUH.

Jemoncmpayuu:

Tabnuyer u  cxemor:  «llomymsmum,
«MyTarnuoHHas WU3MCHUYHUBOCTBY.
Obopyoosanue: MHUKPOCKOTI,

Mukporpenapat «J[po3oduna» (Hopma,
MyTalik (QOPMBI KPBUIbEB M OKPACKH
Tena), Mmojaenb-ammukanus «Ilepexpécr
XPOMOCOMY.

PackpriBaTh cojpepkaHue TEPMHUHOB U
MOHSATUNA:  MHKPOIBOJIIOIHUS,  BHJI,
KpUTEpUU BHUJAA, apeayi, MOMysIus,
reHopoH, MyTallud, KOMOUWHAIIUU
T'CHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATHUYECKYI0 €AMHUILY U LEIOCTHYIO
OHMOJIOTUYECKYIO CUCTEMY.

Boinensate kputepun Buja

(Mopdomoruueckuii, PU3MOTOTUUECKUH,

Jlabopamopnusie u npakmuueckue

pabomut:

Jlabopatopnas padota Ne 1. «CpaBHeHue
BUJIOB 1o MOP(OJIOTHIECKOMY
KPUTEPUIO»

OMOXMMHYECKHI, IeHETUYECKUH,
AKOJIOTUYECKUH, Teorpaduueckuii) u
MPUMEHSATh KPUTEPUM JISI ONMUCAHUS
KOHKPETHBIX BHJIOB.

XapakTepu30BaTh NOMYJISALMNIO KakK
CTPYKTYPHYIO €MHHUILY BUJA U
ABOJIIOLUU.

OnuceiBaTh MOMYJISLUHUI0 IO OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa
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1.4 | IBmxkyiue CHUJIBI JBwxymue cuibl (pakTopsl) HBOIIONMHM | PackpbiBaTh coliepKaHWE€ TEPMHUHOB U
(an1eMeHTapHbIC BUOB B  IpHpoje. MyTanuOHHBIH  TOHATHI: KOMOMHATUBHAS
(baKkTOphI) IBOJIIOIUN npouece - KOMOMHATHBHAs | A3MECHUYHMBOCTB, MYTAIWH, MYTallMOHHBIH

M3MEHYUBOCTD. [lOMyIIAIIMOHHBIE BOJIHBI fiporece, e BOJIHEL,
. Japeid TeHOB, W3OJAIMS, MUTPAIUU.
M Apeii(y renos. Msonsmuus 1 Murpans. XapakTepu3oBaTh 3JIEMEHTapHbIE
HAemoncmpayuu: (GakTopel  JBOJNIOLMHU:  MYTAlMOHHBIN
Tabauyvl u cxemol: «JIBUKYIINE CUITBI mporiecc, KOMOMHATHUBHAS
SBOIFOLTANY U3MCHUYHMBOCTD, IMOIYJIALIIMOHHBIC BOJIHBI,
apeid TEeHOB, W30JSLUS, MUTpAIus.
YcranaBnuBaTh NIPUUMHHOCIIEICTBEHHBIC
CBSI3U MEXKIY MEXaHU3MOM 51
pe3yJIbTaTOM JEUCTBUSI JABWXKYIIUX CHII

(ameMeHTapHbBIX (PAaKTOPOB) IBOTIOIUN
1.5 | EcrecTBeHHBIN OTOOp EctecTBeHHBIN 0TOOp — Hampamistomuii PackpeiBath cojaep)kaHue TEPMHUHOB U

1 ero Gopmbl

(baKTOp PBOIOLINH.

dopMBI €CTECTBEHHOTO 0TOOpA.

MOHSATUN: €CTeCTBEHHBIH 0TOOpP, Oophba
3a CyIIECTBOBAHHE.
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Jemoncmpayuu: OnuceIBaTh MEXaHU3M JICHCTBUS
Tabnuyel u cxemol: «EcTecTBEHHBIN eCTECTBEHHOT'0 0TGOPA.

otbop», «bopsba 3a cymecTsoBanme» Xapaktepu3zoBaTth (GOPMbI €CTECTBEHHOI'O

oT0opa (IBMXKYIIMMA, CTAOUTU3UPYIOUIUH,
JTU3PYNTUBHBIN) U CPAaBHUBATH UX MEXKIY
co00ii.

XapakrepuzoBatb  0OppOy 3a
CYIIICCTBOBAaHWE U CpaBHUBATh ¢
BUIBl (MEXKBHUIOBAs, BHYTPUBUIOBAs,
06oprba C HEOJIaronpUusTHBIMU
¢dakTOpaMu BHEIIHEH cpeibl)
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1.6

PesynbTaTel
ABOJTIOLINU:
MPUCTIOCOOJIEHHOCTh
OpPTraHHU3MOB U
BU1000pa3oBaHme

[Ipucnoco6neHHoCTh OpraHU3MOB
Kak pe3ynabrar 3Boitouuu. [Ipumeps
PUCTIOCOOJICHUM Y OPTaHU3MOB.
ApomMopd03bl ¥ HaAHOATANTAIIH.

Bun u BugooGpaszoBanue.

Kpurepun Buga. OcHoBHbIE (HOPMBI
BU1000pa3oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIpucnocoOIeHHOCTh OPTaHU3MOB,
«["eorpaduueckoe Bu1006pa3oBaHue»,
«DKOJIOTUYECKOE BUI00OPAa30BAHUEY.

Obopyoosanue: KOMICKIUS
«IIpumepsbl 3aUTHBIX
IIPUCIIOCOOJICHUH Y KUBOTHBIX»,

PackppiBaTh conepkaHue TEPMHUHOB W
MOHSITHIA: IPUCTIOCOOJIEHHOCTD,
MOKPOBUTEIILCTBEHHAS u
npeaocTeperaonas OKpacka,
MacCKHPOBKa, BU/1000pa30BaHMUE.
OnuceiBaTh MEXaHW3M BO3HUKHOBEHHUS
HpUCTIOCOOIEHU y OpPTraHU3MOB.
BBISBISTh IO M300paXeHUSIM, Ha JKUBBIX
U (QUKCUPOBAHHBIX MpernapaTax MPUMEpI

PUCTIOCOOJIEHHOCTH pacTeHui u
’KUBOTHBIX K YCJIOBHSIM CpeJlbl OOUTaHMUS,
JTIOKa3bIBATh OTHOCHUTEIBHYIO
11e1eco00pa3HOCTh IPUCTIOCOOJICHUIA.
XapakTepu3oBaTh CIIOCOOBI 1 MEXaHU3MBI
BUI000pa30BaHUs; OTKCHIBATH u

CpaBHHUBATH OCHOBHBLIC

KOJUICKIIUS HACEKOMBIX C Pa3InYHBIMHU
TUTIAMH OKpacK; Ha0Op IUIOJIOB H
CEMSIH.

Jlabopamopnusie u npakmuueckue
paoomut:

JlaGopaTtopnas padota Ne 2. «Onucanue
MIPUCIIOCOOJICHHOCTH OpraHu3Ma U ee

(hOPMBI SKOJIOTHIECKOTO H
reorpauuecKoro BU1000pa30BaHUS

79



®denepanbHas padbouas nporpamma | buosnorus. 10—11 knaccst (6a30BbIi YpOBEHB)

OTHOCHUTCIIbHOI'O XapaKTcpar

1.7

HaHpaBJIGHI/IH " IIyTHU
MAaKpO3BOJIOIHNH

MakposBosronus.

dopMbl IBOTIONMH:  (DHIIETUYECKAS,
JTUBEPTCHTHAS, KOHBEPIeHTHAs,
napasuiesibHas. HeoOpaTumocts
oo,  [Ipoucxoxaenue oT
HECTEIUATN3UPOBAHHBIX TPEJIKOB.
[Iporpeccupytoias crienuamTu3aims.
AJlanTUBHAs pajuaIiusi.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBeploB.
Tabnuyel u cxemovl: «K ApoMophO3bI»,
«nnoamanranuny, «O0Omas
JereHepanus.

Obopyoosanue: Moneiab «OCHOBHBIC
HaIlPaBJICHUS DBOJIONHMNY;, 00BEMHAs
Mozaenb «CTpoeHHe TOJOBHOTO MO3ra

PackpbIBaTh cojepkaHWe TEPMUHOB H
TIOHSTHI: MaKpO3BOJIIONHMS, (QUIOTEHE3,
OMOJOTHYECKUN TIpOrpecc W perpecc,
apomopdo3, wuAMOaANTAIMA, OO0IIas
JeTeHepalys, aJanTUBHAS PaJIHaIIHs.
XapakTepu3oBaTh (DOPMBI SBOTIOIUH.
BrisBisate apomMopdo3sl 1

UNO0AJIAN TN Y PACTCHUH 1
KUBOTHBIX.

CpaBHUBATh OMOJIOTHYCCKHM MpOTpecc U
OmoJIoruuecKuii perpecc, apoMopdos,
UIM0aJaNTAIlAI0 ¥ OOIIYIO JereHepaInio.

BbISBIATE B3aMMOCBSI3M MEXAY NMYTAMHU
Y HAIpaBJICHUSMHU  SBOJIOLUUH y
pPacTeHUM U )KUBOTHBIX
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ITIO3BOHOYHBIX»

Hroro yacoB mo teme 9

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HM HA 3emJie
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2.1

Hcrtopus xu3Hu Ha
3eMiie 1 METOABI €&
M3y4YCHUS.
I'unoresnl
MPOUCXOXKACHUS
JKU3HU Ha 3eMiie

JloHayuyHble  mIpeACTaBICHUS 0
3apOXKIACHUU KA3HU. Hayunsle
TUMOTE3bl BOBHUKHOBEHHUS JKU3HU Ha
3emiie: abMOreHe3 1 MaHCIepMHUs.
XUMUYECKas 3BOJTIOIIHUS.

AOUOTEHHBIN CHHTE3 OpPraHUYEeCKHX
BEIIIECCTB u3 HEOpPraHUYECKHUX.
DKCMEPUMEHTAIBHOE TOJTBEPKICHUE
XUMHUYECKOU IBOJIIOIINH.

HauvanpHbie  3Tambl  OMOJIOTHYECKOM
sposroriuu.  ['mmoreza PHK-  wmwupa.
dopMupoBaHrEe MEMOpPAHHBIX CTPYKTYP
u BO3HUKHOBEHHE MPOTOKJIETKH.
IlepBbie KJIETKM W WX HSBOJIIOLMUS.
dopmMupOBaHUE OCHOBHBIX  TpyMIl
JKUBBIX OPraHU3MOB.

Hemoncmpayuu:

Ilopmpemeor:

®. Penm, JI. ITactep, C. Mumnep,

A. W. Onapum, I'. FOpu.

Tabnuyvt u cxemol. «BO3BHUKHOBEHUE
CoHEYHOM CHCTEMBIY,

«Pa3BuTHE OpPraHMYECKOro MHpPay,
«PacturenpHas kieTkay», <« KuBoTHas

PackppiBaTh conepkaHue TEPMUHOB U
NOHATHI:  KpealHuoHU3M, abOuoreHes,
BUTAJIM3M,  TAHCIEpMHs,  OHOIO33,
KoarepBaThl, TPOOMOHTHI, CUMOUOTEHE3.

XapaKTepI/IBOBaTB MCTOAbI  U3YYUYCHUA

HCTOPUYICCKOTO mponuIoro 3eMJIu.
Hepe‘II/ICJ'ISITB OCHOBHBIC OTallbl
XUMHYECKOU )41 OMOJIOTHYECKOM
SBOJJIFOIIHH.

W3narath conepkaHue TUIIOTE3 U TEOPUi
BO3BHUKHOBEHUSI KU3HM Ha  3emJe
(kpeanmoHu3Mma, CaMOITPOU3BOJIBLHOIO
3apOKICHUS (CIIOHTaHHOT0),
nancnepmuu, runore3sl  PHK-mupa).
OmnuceiBath 3kcnepumenTsl C. Muiepa
u I'. IOpu no nonydyeHUr0 OpraHUYECKUX
BEILIECTB U3 HEOPraHUYECKUX MyTEM
aOMOTeHHOTO CHTE3a
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KJICTKa»,
KJICTKa

«IIpokapuornueckas
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2.2

OCHOBHBIE ATaIlbI
SBOJIIOINHI
OpraHUYECKOro Mupa
Ha 3emiie, pa3BUTHE
YKU3HM TI0 dpaM U
nepuoaam

PazButue xxu3Hu Ha 3emMiie 1O 3paM U
nepuogam. Karapxeil. Apxeiickas u
npoTepo3orckas 3psbl. [laneo3oiickas
apa u e€ mepuobl: KEMOPUNCKHUIA,
OPIOBUKCKUH, CUITYPUHUCKUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIM,
IIEPMCKHM.

Me3so3o0iickas 3pa u €€ nepuosl:
TPUACOBBIM, IOPCKUN, METOBOM.
Kaitno3oiickast spa u €€ nepuoibl:
MAJICOT€HOBBINM, HEOT€HOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuka KiimMmara u
re0JIOrMYeCKUX mporeccoB. OCHOBHbIE
3TaIlbl 3BOJIFOLIUH PACTUTEIIBHOTO U
YKUBOTHOT'O MUpa. ApoMopho3bl Y
pacTeHui U )XUBOTHBIX. [logBICHUE,
pacuBeT U BBIMUPAHUE TPYII KUBBIX

OpPTraHU3MOB.
Hemoncmpayuu:

Tabnuyvst u  cxemwr.  «PazBuTHE
OPraHUYECKOro MHUPA»,
F€OXPOHOJIOTHYECKAS Ta0JINIIA;
KOJUIeKIua  «POpMBbI  COXPAHHOCTH

HCKOIIaCMbIX KUBOTHBIX U paCTCHHﬁ>>.

PackpeiBaTh conepxanne TEPMUHOB U
TOHSTHN: DOH, 3pa, IEPUO/I,
apoMoph03bl, UaUOAJANTAlUU. 3HATh
IIOCJIEI0BATEIBHOCTh JOHOB:
KaTapxewu, apxeu, IpoTEPO30H,
dbanepo3oii; op: apxeickas,
IIPOTEPO30MCKAsl, NIaJICO30UCKas,
ME3030MCKasi, KAMHO30MCKAasl; IEPUOJIOB:
KeMOPUNCKUIA, OpPJIOBUKCKHUH,
CUJIyPUNCKUH, I€BOHCKUH,
KaMEHHOYTOJIbHBIM, IEPMCKUH,
TPUACOBBIN, FOPCKUHN, METIOBO,
ITaJICOT€HOBBIM U HEOT'€HOBBIM,
AHTPOIIOT€HOBBI.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHM OPTaHUYECKOTO MUpa TIO
9paM U MEePUOJIaM re0IOrHuYecKon
HCTOPHUU; dTAIBI PA3BUTHS
PaACTUTEIBHOTO U KUBOTHOTO MUPA.
Brigenuts rimaBabie apoMopd 0361
pacTeHui u )KUBOTHBIX. CpaBHHBATh
MeKy cOOOM MpeacTaBuTeen
CHUCTEMATHYECKUX TPYIIIT OPTaHU3MOB,
BBISIBJISITH YEPTHI YCIIOKHEHUS U
MPUCIIOCOOJIEHHOCTU K YCIIOBUSM
KUZHH
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Jlabopamopnusie u npakmuueckue
paoombul:
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[Ipaktuueckas padora Ne 1. «M3yuenue
UCKOIIAEMBIX OCTAaTKOB PACTEHHU U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi «IBOIIOLMUS OPTaHUYECKOTO
Mupa Ha 3emuie» (B
€CTECTBCHHOHAYYHBIN WIIN
KpaeBe4eCKuil My3ei)

2.3

CoBpemenHas
cucrema

OpraHn4YCCKOIro Mupa

Cucrema OpraHM4eckoro Mmupa Kak
oTpaxkeHHe  dBoJOUUU.  OCHOBHBIE
CHUCTEMATHYECKHE TPYIIbl OPraHU3MOB.
Hemoncmpayuu:

Tabnuyer u  cxemvi:  «CoBpeMeHHas
CHCTEMA OPraHUYECKOTO MUPaA»

PaCKpLIBaTL COACPIKAaHUC TCPMHHOB U
TMOHSITHUM CUCTCMATHKA, HCKYCCTBCHHAA 1
CCTCCTBCHHAA KJ'IaCCI/I(i)I/IKaIII/I}I, 6I/IHapHaH
HOMCHKIJIATYpPa, IMPUHIUII
HCPAPXUIHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CHUCTEMY
OpPraHUYeCcKOro MUpa
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2.4

DBOIOLNSA YEJIOBEKA
(a"nTpomoreHes)

OBOJIIOIUS  YEJIOBEKA. AHTPONOJIOTHUS
KaK Hayka. Pa3BuTue npencraBieHud o
IIPOUCXOKIAEHUN 4elIoBeKa. MeTroasl
U3ydeHus aHTponorenesa. Cxoncrsa u
pasynyus 4eJ0BeKa U KUBOTHBIX.
CucTeMaTHYECKOE MOJT0KEHUE YEIIOBEKA.
JHemoncmpayuu:

Ilopmpemuwi: Y. Jlapsus. Tabauyvi u
cxembl: «CpaBHEHUE

AHATOMUYECKHUX YEPT CTPOCHUS
YeJioBeKa M YeJI0BeKOOOpa3HbIX
00e3bsHY.

Obopyodosanue: CIICTIKH WIn
N300pakeHUsT KAMEHHBIX 0Py

PackpeiBaTh copepkaHue TEPMUHOB U
TIOHATUN: aHTPOTIOJIOTHS, AaHTPOIIOI'EHES,
yeqnoBeK pasymubiii  (HOmo sapiens),
MPAMOXO0XKJICHUE, BTOpasi CHUTHAJIbHAs
CHCTEMA.

[TepeduciiaTh 3a/1a4u aHTPOIIOJIOTHH,
ATanbl CTAHOBIICHUS U PA3BUTHUSA

HpGJICTaBJ'IeHI/Iﬁ O MPOUCXOKACHHUN

YeJI0BEKa.
N3naratb  OCHOBHBIE  TOJIOKEHUS
teopun Y. JlapBuHA, KpUTHUYECKH

OLICHMBAaTh HEHAYYHYIO HH(OpMAIUIO
O TPOUCXOXKJIEHUU 4YEeJIOBEKa. 3HATh
CUCTEMaTHYECKOE MOJIOKEHUE

NIEPBOOBITHOTO YEJIOBEKAa: KaMHUYOIIEPHI,
pyOuna, ckpebia

Buga HOmMo sapiens, mepedyucisaTh ero
MOP(OIOro-aHATOMUYECKHE TPU3HAKH
pa3HOro ypoBHs (THII, KJacc, OTPSAA |

zp.).

VYcranaBnuBaTh  4epThl  CXOACTBA U
pa3IM4Mii  4YeloBeKa U KHUBOTHBIX.
OOBICHAT, W OICHUBATH 3HAYCHHUE

HAay4YHbIX 3HAaHHM O MPOUCXOKICHUU
YeJI0BeKa IS MOHMMAaHMS MECTa U POJu
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YeJIOBEeKa B IPUPO/IC
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2.5

JIBmKy1re Cuibl

(pakropsr)
aHTPOIIOreHEe3a

JBrxyniue CHJIBI (pakropsr)

AHTPOIIOreHE3a. Hacnencreennas
U3MEHYMBOCTh M €CTECTBEHHBIH OTOOD.
OOG11eCcTBEHHBIH obpa3
opyaun TpyJa,
MBIIUIEHUE, peub. /lemoncmpayuu:

JKU3HH,
U3rOTOBJICHUE
Tabauyvt u  cxembl: «CpaBHeHUE
QHATOMHYCCKHX YEPT CTPOCHHMSI YeJIOBEKa
u YeJI0BEKOOOPA3HBIX 00€e3bsIHY,

«OCHOBHBIE MECTa IMaJICOHTOJIOTHYSCKUX

HAXO0K IPEJIKOB COBPEMEHHOTO
YeJI0BEKa.

OO6opylioBaHUE: MYJISIKH
«IIpoucxoxaeHue YeJioBeKa

(MasI€OHTOIOTUUECKHUE HAXOIKH )»

PackpbiBaTh cojep:kaHue TEPMHHOB U
HNOHATHI:  (AaKTOpPBl AHTPOIIOreHEe3a,
IpyNIoBOE€  COTPYAHUYECTBO, PpEYb,
OpyIuiiHast NesTeNbHOCTb,
NOJIUMOP(PU3M.

XapakTepu30oBaTh JBIKYIIHE CHIIbI
(dakTophI) aHTPOIIOTeHE3a:
OMOJOTHYECKHE W COIMAJIbHBIC,
CpaBHHMBATh UX MEKIY COOOM
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2.6

OCHOBHBIE cTaguu
SBOJIIOIIAH Y€I0BEKA

OCHOBHBIC CTaJUM U BETBU DBOJIIOIMU
YEeJIOBEKA: aBCTPAJIONUTEKH, YeloBek
yMelnbl, YeloBeK NpAMOXOAAIINH,
YemoBek HeaHIepTanbCKuil, YenoBek

pPa3syMHBI ~ COBPEMEHHOrO  THIIA.
Haxonkn  mcKomaembIX  OCTaHKOB,
BpeMsi  CYILECTBOBaHMs,  00JacTb

pacrpocTpaHeHusi, 00BEM T'OJOBHOTO
Mo3ra, 00pa3 *KU3HU, OPYAHSL.

Hemoncmpayuu:

Tabauyvr u cxemvi: «OCHOBHBIE MecCTa

MMaJICOHTOJIOTUYCCKUX HAaXOJOK IIPCAKOB

COBPEMEHHOI0
«JlpeBHelimme JIFO TN,
moan», «IlepBbie COBpEeMEHHbIE JIIOIN.

OO0opylioBaHue: MYJISIKH

«IIpoucxoxnenue uenoBeka» (OIOCTbI
aBCTPAJIONUTEKA, MUTEKAHTPOTIA,
HeaHJepTajablla, KPOMaHbOHIIA); CICTIKU
Wi u300paXeHUs KaMEHHBIX OpYyIui
EPBOOBITHOTO YyesoBeKa:
KaMHHYOTITIIEPHI, pyOmIa, ckpedia

YCJIOBCKaA»,

«/IpeBHue

PackpsiBaTh conepkaHHe TEPMUHOB M

MOHATHUM:  aBCTPAJIONUTEK, YEIOBEK
YMEIIbIM, YEJIOBEK MNPSIMOXOISIIUN,
HEaHJIepTaJELL, KPOMaHbOHEII,
HEOJIUTHUYCCKas peBoIOLHS,

nepBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh U CPAaBHUBATH MEXKY
co0Ol OCHOBHBIC CTQJWH HBOJIOLUH
YeJIOBeKa: XPOHOJIOTHYECKUN BO3pACT,
apean pacrpocTpaHeHusl, 00BEM
rOJIOBHOTO MO3Ta, 00pa3 JKH3HU U
opyaus Tpyaa
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2.7 | UYenoBeueckue pachl 1 YemoBeyeckne  pachl. OcHOBHBIE PackpbIBaTh conepikaHne TEPMUHOB H
u MIPUPOTHBIC OOJIBIIINE pachr: EBpOIICONTHAS ITOHSTHM: pachwl, pacoreHes,
aJlanTaliy YyeJIoBeKa (eBpa3miickas), HETPO- aBCTPAIOUTHASL COIMAIIAPBUHU3M, pacusm,

(9KBaTOpHATIBEHAS), MOHTOJIOHTHAS METHCAIlUs.  XapakTepu3oBaTh |

(a3maTcKo-aMepHUKaHCKas ). CpaBHHUBATh npescTaBuTeNen
YEIIOBEYCCKUX pac,

YepTsr NIPUCIIOCOOJICHHOCTH | PaCKPBIBaTh TPUYMHBI W MEXaHU3MBI

NPEJICTaBUTEICH YEJIOBEYECKUX pac K | pacoreHes3a, IMEpPEUYHCIIATh M IPHBOJIUTH

YCIIOBUSIM CYIIECTBOBaHMS. EJIMHCTBO | MpUMEphl MPHUCIOCOOJICHHOCTH YeIOBEKa

YEeJI0BEYECKUX pac. Kputnka |k YCIIOBUSIM Cpebl, IPUMEPHI

COITMAILHOTO JJAPBUHMU3MA U pacu3Ma. MIPUCTIOCOOUTENIPHOTO 3HAYEHUS PACOBBIX

Jlemoncmpayuu: MIPU3HAKOB.

Tabauywl u cxemwi: «YenoBeueckue Jloka3piBaTh e€IMHCTBO BHga HoOmMo

pach» sapiens, Hay4Hyl HECOCTOSITEIbHOCTD
pAaCOBBIX TEOpHUH, HJEH COLUAIBHOTO
JTapBUHHU3MA U pacu3Ma

HToro yacos mo teme 9

Tema 3. Opranusmbl 4 OKpyKawIIAs cpena
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3.1 | Dkosorus Kak Hayka DKoJorus Kak Hayka. 3ajauu u pasgensl | PackpbiBaTh cojep:kaHHe TEPMUHOB U
9KOJIOTUH. MOHSITHI: 9KOJIOT U, 10JIEBbIE
MeTonbl 3KOJIOTHYECKUX UCCIEIOBAHUNA. | HAOIIOJIEHUS, AKCIIEPUMEHTHI,
DKOJIOTMYECKOE MHPOBO33pPEHUE | MOHUTOPUHI  OKPYXAIOLIEH  Cpelbl,
COBPEMEHHOI'0 YeJIoBeKa. | MOACIMPOBAHUE, HKOJIOTMYECKOE
Jemoncmpayuu: MHPOBO33PEHUE.
Ilopmpemwvi: A. T'ymGonbar, K. [lepeuncnsaTe 3aga4u  SKOJOTHUM, €€
®. Pyube, D. [ekKels. paszenbl U CBSI3U C JAPYTMMH HayKaMHU.
Tabnuyer u cxemwvi: xapta «lIpupognbie XapaKTepu30BaTh . MCTOZEL
30HEI 3eMIII» HKOJIOTUYECKUX HCCIICIOBAaHUMN

3.2 | Cpenbl oOuTaHus u Cpenpl oOuTaHusl OpraHu3MOB: BoJHAasA, | PackpbiBaTh cojep:kaHne TEPMUHOB

IKOJIOTUYECKHE
bakTophI

HAa3CMHO-BO3yIITHAA,

BHYTpH-
DKonoruyeckue GpakTopsol.

ITOYBCHHA,

OpraHNU3MCHHAasI.

Kiraccuduxanys 3K0JI0ru4ecKux

U TOHATHHA:  cpega  oOuTaHus,
IKOJIOTUIECKHE (dakTopsI,
OMOJIOTHYECKU OTITUMYM,

OTPaHUYMBAOIIUN (JIMMUTHUPYIOITHN )
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dbakTopoB: abuoTHUEeCcKrEe, OMOTUYECKHUE U
AQHTPOTIOTCHHEIE.

JleficTBHE PKOJIOTMYECKUX (PaKTOPOB

Ha OpraHu3MEL. lemoncmpayuu:

Tabauywvl u cxemol: «Cpepl OOUTAHUS
OpTraHU3MOB»

daxTop.
XapakTepu3oBaTh yCIOBUS cpen
oOuTaHus OpPraHU3MOB;

KJIacCU(UIIMPOBATh M XapaKTEPHU30BaATh
IKOJIOTHYECKUe (aKTOPhI: a0MOTHYECKHE,
OMOTHYECKUE U
OnucelBaTh JE€HCTBHE
dakTopoB Ha
XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHUS 51 KA3HEAEATETLHOCTH
pacTeHU W JKUBOTHBIX pPa3HBIX CpPeEJl
oOMTaHHUS

AHTPOIIOTCHHBIC.
OKOJIOTMYCCKUX
OpPTaHNU3MBI.
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3.3

AOunoTuueckue
(dakTopbl

AlGuoTuyeckue (hakTOopHI: CBET,

TEeMIIepaTypa, BJIQYKHOCTb.
doronepuoausm.[IpucmocodaeHus
OpPraHU3MOB K JICUCTBUIO a0MOTHYCCKUX
dakTopoB. buosornueckre puTMBI.
JHemoncmpayuu:

Tabauywvl u cxemor: «DoToNIEPUOTUZMY.
Jlabopamopnusie u npakmuueckue
pabomut:

JlaGoparopnas padota No 3.
«Mopdomoruueckue 0COOCHHOCTH
pacTeHuil U3 pa3HBIX MECT OOUTAHUS.
JlaGoparopHast pabora Ne 4. «Bnusaue
CBETa Ha POCT U PA3BUTUE UYEPEHKOB
KoJIeycay

PackprsiBaTh conep:kaHne TEPMUHOB H
NOHATHI: abuoTudeckue (HakTophl,
dboToneprou3M, OMOJIOTHIECKUE PUTMBI.

AHanmu3upoBaTh NEUCTBUE CBETa,
TEMIIEPATYPBI, BIAKHOCTH HAa OPraHU3MBI
u MPUBOJIUTD pUMepbI
PUCTIOCOOJIEHHOCTH OpraHU3MOB.
[IpoBoauTh OMONOrUYEeCKUEe HAOIIOECHUS
U 0hOpMIISATH PE3YJIbTaThl MPOBEAEHHBIX
HaOJIIOIEHUI
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3.4

buornueckue
(dakTopbl

buornueckue (baKTopBHlL. Buner
OMOTUYECKUX B3aUMOJEHCTBUMN:
KOHKYPEHI[US, XUIHUYECTBO, CUMOUO03 U
ero ¢opmsl. [lapazutusm, kooneparus,
MyTyajau3M, KOMMEHCaIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HEUTpaau3M. 3HAUYCHHE
OMOTUYECKUX

B3aMMOJICMCTBUM ISl  CYILIECTBOBAHUS

OpraHU3MOB B MIPUPOHBIX COOOIIECTBAX.
Hemoncmpayuu:

Tabauywl u cxemvi: «IIumeBble TSNy

PackpbiBaTh coJepkaHHE€ TEPMHUHOB
U TOHATHI: OMOTHYecKue (aKTophl,
XUIHUYECTBO, napa3uTusM,

KOHKYPEHIUSI, MyTyallu3M, CUMOHO3,

KOMMEHCAJIU3M, HaxJ1eOHUYECTBO,
KBapTHUPAHCTBO, aMEeHCallu3M,
HEUTPAJIU3M.

Xapakrepu3oBaTh OnoTHYeCcKue

q)aKTOpBI N BHUBI B3aMMOOTHOIIICHUM
MCKIAY  OpraHu3MaMu, IMPUBOANUTD

MIPUMEPbI B3aMHOM
MIPUCIIOCOOJICHHOCTH OpraHU3MOB.
CpaBHMBAaTh MEXIYy COOOH BHUIBI
OMOTHUYECKUX B3aUMO/IeICTBUN
OpTraHU3MOB
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3.5 | Dkonoruyeckue 1 DKOJIOTHUYECKHe XapaKTepUCTUKu | PackpbiBaTh cojaepkaHWE TEPMUHOB U
XapaKTCPUCTUKHU BUAA nonyisiuud. (OCHOBHBIE TMOKAa3aTelIW | MOHATHM: TMOMYJSALUSA, YHUCICHHOCTb,
1 Oy JTAT A HOMYJISALMU: YUCIEHHOCTh, IIOTHOCTh, | INIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTE,
POKIaEMOCTh, CMEPTHOCTh, MPHUPOCT, | MPUPOCT, MUT AL, JTUHAMUKA
murpanus. JluHaMUKa YUCICHHOCTH | YUCJIICHHOCTHU MOMYJISIINH.
TIOMYJISIIUN U €€ PeTyJISIIHS. XapakTepu30BaTh OCHOBHBIC TTOKA3aTEIH
Jlemoncmpayuu: Y DKOJIOTHYCCKYIO CTPYKTYPY TOMYJISIINN;
Tabnuysr u  cxemvi: «Ilomynsmuuy, | OTHCHIBATD MEXAHH3MBI PETYISIHY
«3aKOHOMEPHOCTH POCTa uyHMciIeHHOcTH | ACJICHHOCTH MOIYJISIN
NOMYJISIUU  UHPY30pUU-TYyPETBKN».
Jlabopamopnvie u  npakmuueckue
pabomut:
[TpakTudeckas padorta Ne 2. «I[logcuér
TUTOTHOCTH TIOMYJIAINI pa3HbIX BUIOB
pacTeHHUN»
Hroro yacos o teme 3)

Tema 4. Coo011ecTBa M DKOJOrHYeCKHe CHCTEMBI
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4.1 | CooOurectBa Coo0bmiecTBO Opranu3MoB — OuoleHo3. | PackpbiBaTh cojepkaHue TEPMUHOB U
Opranu3mMoB CtpykTypbl Oworme Ho3a: BHUAOBas, |MOHATHI: OHMOLEHO3, DKOCHCTEMA,
POCTPAHCTBEHHAS, Tpoduueckas | OMOTeOLEHO3, BHUJIBI-JIOMUHAHTEIL,
(umeBas). Buapl-moOMUHAHTHI. AKOJOTHYECKas HUIIIA.
Casi3u B OuotieHose. /Jemoncmpayuu: XapakTepHu30BaTh OMOLEHO3
Tabnuyvr u cxemol: «lIuieBble HCIHY, (coo01ecTBO), €ro BAJIOBYIO,
«bHOLIEHO03: COCTaB U CTPYKTYpay». MPOCTPAHCTBEHHYIO U  TPOPUYECKYIO
Obopyoosanue.: MOJICTb-aNTUTAKAIIUAS CTPYKTYPBIL.
«Tunmyabie OMOIIEHO3BI»; repOapHii OOBSCHATD pOJIb KOMIIOHEHTOB
«PactuTenpHble COOOIIECTBAY; OworeHo3a B TOJJIEP)KaHUH  €ro
KoJIeKIus «bHuoIeHo3» CTPYKTYPbl M  CYILIECTBOBaHHUS  Ha
onpenenéHHon tepputopur. OOBICHATH
OMOJIOTMYECKUN CMBICT SIPYCHOCTH U
JINCTOBOM MO3aNKH. CpaBHUBATH
KOMITOHCHTBI OHOIIEHO30B, X BHJIOBYIO,
MIPOCTPAHCTBEHHYIO W TPOPHUIECKYIO
CTPYKTYPBI, CBSI3U MEXy OpraHu3MaMu
4.2 | DxocucTtemMbl u DKOJOTMYECKHUE CUCTEMBI (3KOCUCTEMBI). | PackphIBaTh COJIep)KaHUE TEPMUHOB WU

3dKOHOMCPHOCTH HX

CYyIIIECTBOBaHUS

[ToHaTHE 00 PKOCHUCTEME U
OHUOreolEeHO3E.
@OYHKIIMOHAIbHBIC KOMITOHEHTBI

MOHATHH: DKOCHCTEMA, OHOIrEOLECHO3,
IPOYIICHTBI, KOHCYMEHTHI, PSAYILICHTHI,
Tpo(rueckre ypoBHH, MUIIECBAsT
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OKOCHUCTEMBI: ITPOAYLICHTBI, KOHCYMCHTHI,

PEeIYLICHTHI.

KpyroBopot BemiecTB v MOTOK SHEPTUU B
AKOCHUCTEME.

Tpoduueckue (uIIeBHIC) YPOBHU
sKocucTeMbl. [IuieBbIe IIENMU U CETH.
OcCHOBHbBIE MTOKA3aTENIU YKOCUCTEMBI:
ouomacca, mpoayKIHs. DKOJIOTHIECKUE
MUPaMU/IbI: TIPOTYKITUH, YUCIICHHOCTH,
o6nomaccel. CBOMCTBA IKOCHUCTEM:
YCTOWYUBOCTh, CAMOPETYJISAIIHS,
pa3BUTHE.

Cykueccusi.

Hemoncmpayuu:

Ilopmpemui: A. JIx. Tencnu, B.
H. Cykaués.

Tabauywvl u cxemol: «IIpupoHbie

coobmecTBay, «Llenu muTanus»,
«IKoIoruYecKas MupaMuIar»

LEMb U CETh, SKOJIOTUYECKUE MUPAMUJIBI,
OoromMacca, NpoyKUHs, CYKIECCHs.
XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocoOHOCTh K JUIUTETBHOMY
caMoOMNOeP>KaHNI0, OTHOCUTEIbHO
3aMKHYTBIN KpYTrOBOPOT BEIIECTB,
HEO0OXOUMOCTb MMOTOKA SHEPTHUN ).
CpaBHUBATH MACTOUIIHBIC U IETPUTHBIE
MUIIEBbBIC LIETH, TPOQUUECKHE YPOBHU
HKOCUCTEMBI.

Paznuuars mupamMusl IpoyKIIHH,
MAPaMU/JIbl YUCIEHHOCTH ¥ TUPaMUIbI
OroMacchl.

CocTaBiATh LIENU U CETH MMUTAHUS.
[TepedunciisiT CBOMCTBA IKOCUCTEM:
YCTOMYHMBOCTb, CAMOPETYJISLINS, PA3BUTHE
(cykueccus).

OnuchIBaTh MEXaHU3M MOIEPKAHUS
pPaBHOBECHS B SKOCHCTEMAX.
XapaKkTepu30BaTh CYKIECCUH, BBISBISTh
MPUYUHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI HKOCHUCTEM
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4.3

IIpuponusie
KOCUCTEMBI

[IpupoaHbIe DKOCUCTEMBI.
DKOCUCTEMBI peK U  03€p.
DOKocucTeEMa XBOWHOTO HWJIU
IIMPOKOJINCTBEHHOTO JIECa.

PackpriBaTh conep:kaHne TEPMUHOB H
TIOHATHH: BOJHBIE SKOCHUCTEMBI,
OHOreo1eHo3bl, (PUTOIIAHKTOH,
300IJIaHKTOH, O€HTOC, TYMYC.

JHemoncmpayuu:

Tabauyvr u cxemwvi: «IKOCHUCTEMA
IIUPOKOJIMCTBEHHOTO necay,
«JKocucTeMa XBOWHOTO  Jiecay,
«buoreHno3 Bojoéma.

Obopyoosanue. repobapuu U KOJUICKITUH
pacTeHUH U )KUBOTHBIX, MPUHAISKALTUX
K Pa3HbIM IKOJIOTHYECKUM Tpymam
OJIHOTO BUJA

[IpuBOAUTH IPUMEPHI TPUPOIHBIX
DKOCUCTEM CBOEH MECTHOCTH.
CpaBHMBATh Ha3€MHbIEC U BOJIHBIE
HKOCHCTEMBI; OpraHU3Mbl, 00pa3yroIue
pasHble TpopUYEeCKUe YPOBHU
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4.4 | AHTpONIOTEHHBIC AHTPONIOTE€HHBIE YKOCUCTEMBI. PackpsiBaTh cojiep:kaHie TEPMUHOB U
3KOCUCTEMBbI ArpO3KOCI/ICTeMBI. MOHSITUMH: AHTPOIIOICHHAasA 9KOCHUCTEMA,
Ypb6oskocuctembl. buonoruueckoe u arposKocucTema, ypoosakocucreMa,
X035IUCTBEHHOE 3HAUCHHE ouropazHooOpasue.
arpodKOCHUCTEM U YPOOIKOCUCTEM. XapakTepu3oBaTh arpo3KOCUCTEMBI U
buopasznooOpa3zue kak GpakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU 3KocucTeM. CoxpaHeHue | CYIICCTBOBAHMSI.
OMOJIOTMYECKOTO pa3HOOOpa3us Ha [IpuBOIUTH IPUMEPHI AHTPOTIOTEHHBIX
3emite. emoncmpauuu: HKOCHUCTEM CBOCH MECTHOCTHU, ONTUCHIBATH
Tabauyvr u  cxemvl. «ArporieHo3y. |HX BHJIOBOH COCTaB M CTPYKTYDY.
Obopyoosanue. xonnekuus «Bpenurenu CpaBHHBATb COCTAB U CTPYKTYpPY
BOKHEHIINX CEIIbCKOX03IMCTBEeHHBIX | IPUPOAHBIX SKOCHCTCM M arpOSKOCHCTEM,
KyJBTYP» arpod’KOCHCTEM M YPOOIKOCUCTEM
4.5 | buocdepa — VYuenue B. 1. Bepuaackoro o 6uocepe. | PackpbiBath conepkaHue TEPMHHOB U
riao0aibpHas ['panubl, coctaB u CTpyKTYypa MOHATUI: Omocdepa, )KMUBOE BEIIECTBO,

HKOCUCTEMA 3EMIIU

ouocdepsnl. )KuBoe BeecTBo 1 €ro
byakmuu. OcobeHHOCTH 6rochephl Kak

ANHAMHUYCCKOC PaBHOBCCHUC.

OuenuBath Bkiaa B. 1. Bepnaackoro
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r100aJIbHOM 3KOCHUCTEMBI.
JlnHaMUYecKoe paBHOBECHE M OOpaTHas

cBsI3b B Onocdepe.

Jemoncmpayuu:

Ilopmpemuwi: B. . BepHanckuii.
Tabnuyel u cxemol: «O0IIas CTPYKTYpa
ouochepn», «PacrpocTpaHeHHE KU3HU B
ouochepe», «O30HOBBIN dKpaH
ounochepnn»

B CO3/1aHME yueHus o obuocdepe.
XapakTepu3oBaTh cocTaB onocdepsl,
(GyHKUMHU XKUBOTO BeleCcTBa Onocdepsl u
onpenensTh (Ha KapTe) 001acTu ero
HauOOJIBIIETO PACTPOCTPAHECHHUS.
[TpuBOANTH IPUMEPHI MPOSIBICHUS
GyHKUUN KUBOTO BelIEeCTBa Ouochepsl,
OMOT€OXUMUYECKON e TEIILHOCTH
YeJioBeKa.

[lepeuncnsate ocoOeHHOCTH OHOChHEpHI
KakK ri100abHOM 3KOoCHCTEMBl 3eMIIH

4.6

3aKOHOMEPHOCTHU
CYIIIECTBOBAHMUS
ounochepsr

KpyroBopoTts! BeliecTB u
OMOreOXMMUYECKUE ITUKIIBI DJIEMEHTOB
(yrnepona, a3ota).

3oHanbHOCTH Onochepsl. OCHOBHBIC
OoroMsbl cymu. lemoncmpayuu:
Tabauyvr u cxemwvi: «KpyroBopor
yraepoaa B ouocdepe», «Kpyrosopot
a30Ta B IPUPOJIC»

PackpriBaTh conepkaHne TEPMUHOB U
MOHSTUH: 1IEJIOCTHOCTh OUochephl,
KPYTOBOPOT BEIIECTB,
OMOTCOXUMHUYECKHUE UKl 3JIEMEHTOB,
30HAJILHOCTH OUoc(hepbl, ONOMBI.
OnwuceBaTh KPYrOBOPOT BEIICCTB,
OMOTCOXUMUYECKUE IUKIBI a30Ta U
yraepoza B 6uocdepe.

OOBSICHATH TPUYUHY 30HATHHOCTH
ounocdepsl. [Tepeuuncnate u
XapaKTepHu30BaTh OCHOBHBIE OMOMBI
Cymu 3eMiIu
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4.7

YemoBeyecTBO B
ouocdepe 3emau

YenoseuecTBO B Onochepe 3emin.
AHTpOTIOTEHHBIE W3MEHEHUS B
ouocdepe. ['modanbHbIC

PackpsiBaTh conepkaHue TEPMHHOB M
MOHATUN: AHTPONIOTCHHBIE W3MEHEHHS,
HKOJIOTMYECKUI KPU3HUC, TI100aIbHbIE

IKOJIOTUYECKHUE MPOOIIEMBI.
JHemoncmpayuu:

Tabnuyst u cxemol: «IIpumepHbie
AHTPOIIOTEHHBIE BO3/ICICTBUS Ha
npupoay», « Baxuenime nCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHelmas
cocrasisronias ouochepsi», «DakTopsl
nerpaaanuu nousy, «l[lapHuKoBbIi

b ek, «DakTopbl paIlOaKTUBHOTO
3arpsisHeHus onocdepni»; Kpacnas
kaura P®, n300pakeHuss 0XpaHIeMbIX
BUJIOB PACTEHUI U JKUBOTHBIX

pOOJIEMBI.
XapakTepu3oBath 6M0oCHEpHYIO POJIb

YeJI0BEKa.
[TprBOIUTH IPUMEPHI AHTPOTIOTCHHBIX
W3MEHEHUM B Orocdepe.

O1eHUBaTh TTOCIICACTBUS 3arpsI3HEHUS
BO3IYIIIHOM, BOJHON Cpeibl, U3MEHEHHUSI
KJIMMaTa, COKpaIleHus Onopa3HooOpasusi.
®opMyIUpoBaTh COOCTBEHHYIO MO3UIIMIO
M0 OTHOIIEHWIO K TJ00ambHBIM U
pEruoHaIBLHBIM
npobiemMam, apryMEHTHPOBAaTh  CBOIO
TOUYKY 3pEHHUS.

OKOJIOTHYCCKUM

Ha3zpiBaTh npu4rHbBI MOSBICHUS
MPUPOIOOXPAHHON STUKHU, PACKPHIBATH
3Ha4YEHHE Iporpecca AJis
MPEOI0JIEHUS SKOJIOTHUYECKOTO
Kpu3uca
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4.8 | CocyiiecTBoBaHUE 1 CocyiiecTBOBaHHE NPUPOJIBI U PackpbiBaTh conepkaHu€ TEPMHUHOB U
MIPUPOJIBI U yenoBeyecTBa. CoxpaHeHue TTOHSATHUI paloOHaIbHOE
YyeJ0BeUeCTBA O6ropaszHooOpasus Kak OCHOBA IPUPOIOIIOIL30BAHMKE, YCTOMYHBOE

yCTOﬁ‘lHBOCTH 6I/IOC(1)€pBI. OcHoBa pa3BUTHE, KOIBOJIIOLIMA.
pallMOHAIbHOT'O YIIPAaBJICHHA XapakTepru3oBaTh pallMOHAIBHOE
IIPUPOIHBIMHU PECYPCAMH U X HCTIOJIb30BAaHUE MPUPOIHBIX PECYPCOB;
MCIONB30BaHue. JJOCTHKEHUS OMOJIOTUN | oCHOBHBIE TOJIOKEHUS KOHIIEIIUH

U OXpaHa MPUPOJIbI. YCTOMYHMBOTO Pa3BUTHUS
Hemoncmpayuu:

Tabauywvl u cxemwl: «buochepa u

YeJIOBEK»

Hroro yacos no teme 9

PeszepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME
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