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®denepanpHas pabouast mporpamma 1o yueoHomy npeamety «buomorusy (6a30BbIit
ypoBeHb) (mpeamerHas oOnactb «EcrecTBeHHO-Hay4HBIE MpeaMeEThD») (danee
COOTBETCTBEHHO — MporpaMma Mo OHOJIOTMH, OHOJOTHS) BKIIOYAECT MOSICHUTEIBHYIO
3aMHCKy, CONEepKaHUE OOYUYEHUs, TUTAHHPYEMBbIC PEe3yIbTaThl OCBOCHHUS MPOTPAMMBbI
1o OMOJIOTHH, TEMaTHYECKOE IJIAHUPOBAHHUE.

[TosicHuTenpHAS 3aMHMCKa OTpa)kaeT OOIMHME TN W 3aJlayd U3Y4YeHHS OHMOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3y4YeHHIO OO0Yy4arolMMUCH,
MECTO B CTPYKType yd4eOHOTO IUIaHa, a TaKXKe MOAXOABl K OTOOpY CcOep KaHuf,
K OIPEICIICHUIO TUIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHbIE JIMHUM, KOTOpHIE
npearaTcs Ay 00A3aTeNbHOTO M3YUYEHHsS] B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
oO1ero oOGpazoBaHMs.

[Inanupyembie pe3yJabTaThl OCBOCHHUS NPOrpaMMbl MO OHOJIOTMHM BKJIIOYAIOT
JUYHOCTHBIE, METaIlPEAMETHBIC PE3yJIbTaThl 3a BECh IMEpHOa OOYUYCHHS HAa ypPOBHE
cCpelHero oOmiero oOpa3oBaHUs, a TaKXKe MPEIMETHBIC JOCTHUKEHUS OO0ydarolIerocs
3a KaXJIbIil TOJ] OOy4EHHS.

MNOACHUTEJBHASA 3AIINCKA

[Ipu paspaborke mnporpaMMbl 1O OWOJOTUU  TEOPETHUYECKYID  OCHOBY
JUTSL OTIPENICTICHUS TTOIX00B K (DOPMUPOBAHHIO COACPKaHUS y4eOHOTO MpeaMeTa
«buonorus»  cocraBuIM: KOHIIENTYaJIbHBIE ITOJIOKEHHUS dI'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJIEH, COMIep KaHUs, Pe3yIbTaTOB OOyUYEeHHS U TpeOOBaHUMN
K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB, TOJIOKCHHS 00 OOIMX IENAX W TMPUHITUTIAX,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro 00111ero o0pa3oBaHMUsI
B Poccuiickoit denepaninu, a Takke MOJOKEHUS O crienudrke Ouoaoruu, e€ 3HaYCHUH
B TIO3HAHUH JKUBOM TIPUPOJIBI U 00ECIICUCHUH CYIIICCTBOBAHHS YEJI0BEUYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM OTMPEEICHbl OCHOBHBIE (YHKIIMH TPOrPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Oumosioruu ma€T MpEACTaBIICHHE O IENsaX, 00 oOIiei crpareruu
oOy4eHHMs, BOCOUTAHUSI M Pa3BUTUSA OOY4YaIOIIMXCA CPEACTBAMHU y4eOHOTo MpeameTa
«buonorus», ompenenseT o00s3aTeNIbHOE NPEIMETHOE COJIEp)KaHHE, €r0 CTPYKTYpY,
pacmnpeneneHue 1mo paszaesiaM U TeMaM, peKOMEHTyeMYI0 TTOCIIeIOBATEIbHOCTD U3YUCHUS
y4eOHOTO MaTepHuaia ¢ y4¢TOM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKH
00pa30BaTeILHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEW 00yJaronuxcs.

B mporpamme mo OHMOJOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM U  TPEAMETHBIM  pe3ylibTaraM  OOy4YeHUS
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHON NEATEILHOCTH/YyU4eOHBIX
JEeUCTBUN 00y4aroImMXCsl IO OCBOSHUIO COJIEpyKaHUsI OMOJIOTHYECKOTO 00pa30oBaHuUsI.

B mporpamme mo Owmonorum (10-11 kmaccel, 0a30BBIH YpPOBEHB) peaM30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YyYEHHH OMOJIOTHH, OJiaroiaps 4eMy B Hel
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MIPOCMATPUBAETCS HAMMPABIEHHOCTh HAa PAa3BUTHE 3HAHUMN, CBI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpHUEHTAlMi  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, PEACTABICHUI O 30pOBOM 00pa3e >KM3HU U OepeKHBIM
OTHOLIEHHEM K OKpYXaIllen NnpupoaHou cpeae. Ilostomy Hapsay ¢ H3ydeHUEM
OOIIEOMOTOTUYECKUX TEOPH, a TakKe 3HAHUH O CTPOCHUHU >KUBBIX CHUCTEM Pa3HOIO
paHTa W CYIIHOCTH OCHOBHBIX IIPOTEKAIONIMX B HHUX TIPOIECCOB B TMpOrpamme
10 OMOJIOTHH yIeTIEHO BHUMAHUE UCTIOJIb30BAHUIO MOTYYEHHBIX 3HAHUH B MOBCETHEBHON
YKU3HH JUTsl PEIICHHS MMPUKIIATHBIX 3371a4, B TOM YUCIIE: MPOGUIAKTUKN HACIEACTBEHHBIX
3a00JIeBaHUN YeJIOBEKa, MEAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAaHUSA, OOOCHOBaHUS
HKOJIOTMYECKH 1IETIECO00Pa3HOro MOBEACHHS B OKPY KaIOIIe TPUPOAHON cpejie, aHaIn3a
BIUSHUAS XO3SMCTBEHHOW JEATEIHHOCTH 4YEJOBEKAa HAa COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE BHUMAaHUS K MPUKIATHON HANpaBICHHOCTH
yueOHoro mnpeamera «buosorus» MNpPOAUKTOBAHO HEOOXOJUMOCTHIO OOecIeYeHus
YCIOBHM TSI PEIICHHS OMHOW W3 aKTyalbHBIX 3a7a4 IITKOJBHOTO OHOJOTHYECKOTO
oOpa3oBaHus, KOTopasi mpejmnoyiaraeT (GpopmMupoBaHue y oOy4aronIMXcs CIOCOOHOCTH
aIanTHPOBATHCS K M3MEHECHUSM THHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1Mo OWUONOTHU SIBISETCS OPUEHTHUPOM JJIsi COCTaBIICHUS pPadOYMX
porpamMm, aBTOPbI KOTOPHIX MOTYT NPEIJIOKUTh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
W3YUYCHUS W CTPYKTYpPhI Y4eOHOTO MaTepwayia, CBOE BHACHHE MyTel (hopMupoBaHUS
y oOyuaromuxcsi 10—11 kimaccoB mpeaMETHBIX 3HAHUN, YMEHUNM U CIOCOOOB y4eOHOM
NEATETPHOCTH, a TaKK€ METOJAMYCCKUX PEIICHWHA 3a/ad BOCIHUTAHHUS W Pa3BUTHS
cpencTBamu yueOHoro nmpeamera « buomorusi».

buonorus Ha ypoBHE cpemHero o0IIero oOpa3oBaHUS 3aHUMAET Ba)KHOE MECTO.
Own obecnieunBaeT GOpMUPOBAHKE Yy 00YUAIOIIMXCS PEICTABICHUN O HAYYHON KapTHHE
MHUpa, pacmupseT U o0000m@aeT 3HaHUS O KUBOM MpHUPOAE, €€ OTIMYUTEITHHBIX
pU3HAKaX — YPOBHEBOW OpraHU3allMU W JBOJIOIHH, CO3MAET YCIOBHS AJISA: MMO3HAHUS
3aKOHOB JKMBOW TMPHUPOJIBI, GopMUpoBaHUS (DYHKIIMOHAIBHON TPaMOTHOCTH, HAaBBIKOB
3I0pPOBOTO M 0€30macHOro o0pasza >KM3HH, SKOJOTHYECKOI0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHUS K )KUBOW MIPUPOC U YETTOBEKY.

Bonbiioe 3HaueHwe OHWOJOTHS MMEET TAaKXKe JJIS PEHICHUS BOCIUTATEIbHBIX U
pPa3BUBAIOIIMX 3a/lady CPEJAHEro 00IIero oOpa3oBaHUs, COIUATN3ANUA O0YUYarOIIUXCS.
N3yyenne Onosoruu odecrneunBacT yCIOBUS I (POPMHUPOBAHUS MHTEIUICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYPHI,
CIIOCOOCTBYET HWHTETpAIllMd OWOJIOTMYECKUX 3HAHWW C TPEACTABICHUAMHU W3 JPYTHUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3NKH, XuMUKU U reorpaduu. HazpaHHbIe
MIOJIOKEHHUSI O TIPEeTHA3HAYEHUHN YU4eOHOT0 MpeaMeTa « BuoIorus» cocTaBuiv OCHOBY IS
OTpeleNieHNs] TOAXOJ0B K OTOOPY W CTPYKTYpHUPOBAaHHIO €ro  COJCpKaHUS,
MPEICTABJIICHHOTO B ITpOrpamMMme 1o OUOJIOTHH.

Ot6op conepxkanus yuyeOHOro mnpeaMera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUN KYJIbTYpPOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUH C KOTOPHIM
oOydJaromyecs JTOJDKHBI OCBOWTh 3HAHUS M YMCHHS, 3HAYUMBbIC TSI (POPMUPOBAHUS
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o0mIei KyJbTypbl, OMpENesSIoNIie aJeKBaTHOE MOBEACHHUE YeNOBEKa B OKpY:Karolen
NPUPOJIHON Ccpelie, BOCTPEOOBAHHBIE B TOBCEIHEBHOM JKM3HU U MPAKTUYECKOU
nestenpHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHMM 3aHUMAOT 3JIEMEHTHI
COJEpKaHUsl, KOTOpbIE CIYy>KaT OCHOBOWM 1 (OPMUPOBAaHUS MPEICTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MHpPA U LEHHOCTHBIX OPUEHTALIMSIX
JUYHOCTH, CITIOCOOCTBYIONINX TyMaHU3AIMHA ONOJIOTHIECKOTO 00pa30BaHUS.

CTpyKTypupOBaHUE COAEpKaHWA  yY4yeOHOro Marepuaisa B MIPOrpaMMme
no OHOJOTHM OCYIIECTBICHO C Yy4Y€TOM MPUOPUTETHOTO 3HAUYCHHUS 3HAHUU
00 OTJIIMYUTENBHBIX OCOOCHHOCTSX JKUBOM MPUPOJBI, O €€ YPOBHEBOM OpraHHU3aliu
U 3BOJIIOLUUA. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro rnpeaMera «buomorus»
BBIJICJICHBI CIIEYIOIIUE COJAepXaTelabHble NUHUU: «buonorms kak Hayka. Merozasl
Hay4yHOTro TO3HaHUs», «KieTka kak Owuosoruueckas cucteMa», «OpraHusm Kak
ounonornyeckas cucrtemayn, «CucreMa 1 MHOTO0oOpazue OpraHu4ecKoro MHUpay,
«IBOJIIOLMS )KUBOU TTPUPOJIBI», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTI.

Lenp nzyuenus yuebHoro npenmera «bruonorus» Ha 0a30BOM ypOBHE — OBJIaJICHUE
OOy4YaloIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHU3allud KUBBIX
CUCTEM Pa3HOrO0 paHra M MpUOOpETEHHWE YMEHUW HCMOJIb30BATh H3TH 3HAHMS
JUI. TPaAaMOTHBIX JIEUCTBUNA B OTHOIIEHUU OOBEKTOB KUBOW MPUPOABI M PEIICHUS
Pa3JIMYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTmkeHue  1enu V3Y4YCHHUS y4eOHOTO peaMera «buonorus»
Ha 0a30BOM ypOBHE 00ECIIEUNBAETCS PELICHUEM CIICAYIOINX 3a/1ay:

OCBOCHHE 00YyYaIOUUMHUCS CUCTEMbI 3HAHUW O OMOJOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEpPHOCTSIX, THUIIOTe3aX, MpaBUiaX,  CIYXKallUX OCHOBOM
1u1st GOPMHUPOBAHUSA MPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUPa, O METOAaxX
HAYYHOTO IMO3HAHUSI, CTPOCHUU, MHOTOOOPa3uu U 0COOCHHOCTSX KMBBIX CHCTEM PA3HOTO
YPOBHSI OpTraHU3aIlMH, BBIJAIOIINXCS OTKPBITUSX M COBPEMEHHBIX HCCIICIOBAHUSX
B OMOJIOTHH;

dbopMmupoBaHue y  OOyYalONIMXCS  TMO3HABATENIbHBIX, HWHTEJUICKTYaJbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a IAHHBIX O MyTSIX pa3BUTHS B OUOJIOTHI
HAyYHBIX B3IJISA0B, UJIEH U MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3alluy;

CTaHOBJICHHE y OOyYarOMIMXcs oOMIed KyJIbTypbl, (GDYHKIIMOHATBLHON TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATH W OLICGHHBATh SIBJICHUS OKPYXKAIOLIEr0 MHUpa >KUBOU
MPUPOIBI HA OCHOBAHHWH 3HAHUHN U OTIBITA, TTOJYYCHHBIX MPU U3YUECHUN OMOJIOTHY;

dbopMmupoBaHre |y  OOy4aroOmUMXCsS  yYMEHUW  WJUTIOCTPUPOBATH  3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIbHOCTH 4YeJOBeKa, pa3BUTHUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOUOTEXHOJIOTHI;

BOCIIUTaHUE YOEKJAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKUBOU
MPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOTIOICHUS STUYECKUX HOPM
P MPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHMT;

OCO3HAHME IIEHHOCTH OWOJOTMYECKUX 3HAHWUW JJI1 TIOBBIIMICHUS  YPOBHS
AKOJIOTUYECKOHN KYJIBTYpHI, 7151 (GOPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHHS;
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NpUMEHEHUE TPUOOPETEHHBIX 3HAHMM M YMEHHUH B TOBCEAHEBHOW KHU3HU
JUISL OLIEHKH TOCJIEICTBUN CBOEH IEATEIBHOCTHU 10 OTHOLIEHMIO K OKpY’KaloLlIeh cpene,
COOCTBEHHOMY 370pPOBBIO, OOOCHOBaHHE U COONIOAICHHE Mep MNPODUIAKTUKA
3a00s1€eBaHUM.

B cucreme cpegnero oOmero obpaszoBanusi «buonorus», u3zydaemas
Ha 0a30BOM YpOBHE, SIBJISIETCS 0053aTEIbHBIM YUEOHBIM IPEIMETOM, BXOSIIUM B COCTAB
peaMETHON 00s1acTh « ECTEeCTBEHHO-HAYYHbIE ITPEAMETHDY.

OO1iee ynciio 4acoB, PEKOMEHIOBAHHBIX JUUIsl M3y4yeHUs Ouosornu — 68 4vacos:
B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34 vaca (1 yac B Hefel0).
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COAEPKAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka

buonorus xak nHayka. CBs3b OHMOJOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMU
U IPYyTUMH €CTECTBEHHBIMU HayKaMH, (pustocodueit, 3TUKOM, ICTETUKOM U rpaBoM. Poiib
Ouonorun B GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Metoapl TO3HAHHS KWUBOW TPHUPOALI (HAOIIOIEHWE, SKCIEPUMEHT, OIHMCAHUE,
U3MepeHue, KiaccupuKalys, MoIeIUpOBaHIE, CTaTUCTHUECKass 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbros, [[x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOIbI TO3HAHUS )KUBOU MPUPOIBD.

Jlabopamopuvie u npakmuyeckue padoomoi:
[Ipaktuueckas padora Ne 1. «Vcnonb30BaHue pazauuHbIX METOJ0B PHU U3YUECHHUH
OMOJOrNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cuCTeMbI U MX OpPraHU3anus

KuBbie cucteMbl (OHMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouojorun. OTiMuue
JKMBBIX CUCTEM OT HEOPTaHUYECKOU ITPUPO/IBI.

CBoiicTBa OMOCHMCTEM U HX pa3zHOOOpa3ue. YPOBHU OpraHu3aIlldd OHOCHUCTEM:
MOJICKYJISIDHBIN, KJIE€TOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MOMYJIALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreoeHOTHYECKU ), OnOC(hEepHBIi.

Jemoncmpavuu:

Tabauyvt u cxemovl: «OCHOBHBIC TIPU3HAKH JKH3HU», « Y POBHHM OPraHU3alliN KUBOU
TIPUPOJIBIY.

Obopyodosanue: monens Moiekysl JJHK.

Tema 3. XuMu4eckuii cOCTaB M CTPOEHUE KJIETKHU

XUMHAYECKAM COCTaB KJIETKA. XHWMHUYECKHUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMK BOABI U MUHEPAJIBHBIX BEMIECTB B KieTKe. [lonepkanne 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHWHOKHCIOTHBIA cOCTaB. YPOBHHU
CTPYKTYpbl O€ITKOBOM MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTpyKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue pyHKIuu OEIKOB.

depmeHTH — Oumosormueckue kartanu3aTtopbl. CtpoeHue depMeHTa: aKTUBHBIN
1eHTp, cyocTpatHas crnenuduanocts. Kodhepmentsl. Butamunbl. Otinudns hepMeHTOB
OT HEOPTAaHUYECKUX KaTaJanu3aTOPOB.
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VYrneBoabl: MOHOcaxapubl (INIOK03a, pubo3a U J1e30Kcupubo03a), Arcaxapuibl
(caxapo3a, JlaKTo3a) MW  MoJUcaxapuasl  (Kpaxmani, TJMKOIeH, IeJUI0J03a).
buonornueckue GyHKIIUU yTIEBOIOB.

Jlunuael: Tpuraunepuabl, hochonunuasl, crepouasl. ['uapoduibHO-TUIPODOOHBIE
cBoiicTBa. buonormueckue ¢Gynkuuu nunuaoB. CpaBHEHUE YTIEBOAOB, OEJIKOB U
JIMIIAJIOB KaK UICTOYHUKOB YHEPTHUH.

Hyxneunnossie kucnotel: JIHK nu PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U (QyHKIIHH.

[utonorus — Hayka o knetke. Knerounas teopust — npuMep B3aMMOAECUCTBUS UIIEU
1 (aKTOB B HAYYHOM MO3HAHUHU. METO/IbI N3yUCHUS KJICTKH.

Krnerka kak uenoctHast kuBas cucrema. OOIue Npu3HAKK KIETOK: 3aMKHYyTas
Hapy>kHas mMeMOpana, mosiekysbl JIHK kak renernueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tunel KIETOK: dyKapuoTHuecKass MW mpokapuotuueckas. OCoOOEHHOCTH CTPOEHUS
npokapuoTudeckoi kietku. Kinetounas crenka 6akrepuit. CTpoeHHe 2yKapHUOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIE€TOYHAas CTE€HKA, IJIMKOKAJIUKC,
ux Qysnkiuu. Ilnazmartuyeckas memOpana, e€ cBoicTtBa W Gynkuuu. l{uromnazma
n e€ opranounabl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['ombmxw,
IM30COMBI.  [loyaBTOHOMHBIE OpPraHOMAbI KIIETKH: MHUTOXOHJPHUH, IUIACTHJBI.
[TpoucxoxaeHne MUTOXOHIpUH U miacTua. Buasl miuactun. HememOpanHbie OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTUKU. DyHKIUU
OPraHoOUIOB KIJIETKU. BKiItoueHus.

SAnpo — perynaTtopHblii 1HeHTp kieTku. CTpoeHue sapa: sjuepHas 000JIOUKa,
KapuoIUia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

Jemoncmpavuu:

llopmpempui: A. Jleenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Jluaecpammer: «PacripefieieHne XUMHUYECKUX AJIEMEHTOB B HEXHBOU MPUPOEY,
«PacripenieneHue XMuMUYECKUX AJIEMEHTOB B KUBOW MTPUPOJIEN.

Tabauyvr u cxemsl: «llepuomnueckass TabnWIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJEKyJbl Bonb», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYJIBl OClKay,
«Ctpoenue pepmentay, «Hykmennossie kuciaotsl. JTHK», «Ctpoenne mosnekynst ATy,
«CTpoeHue 3yKapuoOTHYECKOW KIEeTKW», «CTpoeHUEe >XKMBOTHOM KIETKW», «CTpoeHHe
pacTUTeNbHOM KiIeTKW», «CTpoeHHE NPOKAPUOTHYECKOM KIIETKH», «CTpoeHue sapa
KIIETKW», « YTIEBOABD, «JIUIHIbD.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpyIOBaHWE HJisi TPOBEICHUS
HaOJTIOJICHUM, HW3MEpPEHHM, OKCIEPUMEHTOB, MHKPOIpEIapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.



denepanpHas pabouast mporpamma | buonorus. 10-11 kmaccel (6a30BbIH YPOBEHB)

Jlabopamopnvie u npaxmuueckue padoomoi:

JlabopatopHast padota Ne 1. «M3yueHue kaTauTHUeCKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)».

Jlaboparopnas padota Ne 2. «M3yueHue cTpoeHHs KIETOK PaCTeHH, ’KUBOTHBIX U
OaKTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeaesITeJIbHOCTDH KJIETKHU

OOMeH BemiecTB, WIM MeTa00oMu3M. AccUMIIANUSA (TJIACTUYECKUH OOMEH)
U JACCUMIIALMS (PHEpPreTHYecknidi OOMEH) — JBE CTOPOHBI EIMHOTO IIpoliecca
Merabonmu3ma. Poib 3aKOHOB COXpaHEHHUsS BEHIECTB M DSHEPTUM B TOHWMAaHUU
MeTabonmu3ma.

Tuner oOMmeHa BemecTB: aBTOTpOodHBIM W TeTepoTpodHbli. Poms depmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBeTtoBas U TeMHOBas ¢as3bl (portocunrte3a. Peaknuu porocunresa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCIOBUM cpeAbl Ha (POTOCHMHTE3 U CHOCOOBI TMOBBIIICHUS €r0 MPOAYKTUBHOCTH
y KyJIbTYPHBIX PacTCHUH.

XeMocuHTe3. XeMOCUHTE3Upyolme 0akTepun. 3HaUeHHE XEMOCUHTE3a IS KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KieTke. PacuierieHue BeliecTB, BbIJEICHUE
U aKKyMYJIMPOBaHHE PHEPTUU B KIIETKE. JTallbl SHEPreThueckoro oomena. ['mukomms.
bpoxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WIM KIETOYHOE JbIXaHHE.
OxucnurensHoe pochoprmupoBanue. IPPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

Peakiuu matpuuHoro cuntesa. I'enernueckas uapopmanus u JJHK. Peanuzamnus
reHeTudecko uHpopmanuu B KJIETKe. [ ©HeTHMYecKHil KO W €ro CBOWCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmms — GuocunTe3 Oenka. DTambl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Pois pubocom B OnocuHTe3e Oernka.

Hexnerounsie Gopmbl KU3HH — BHUPYCHL. VICTOpUST OTKpBITHUS BUPYCOB
(A.H. WBanoBckuit). OCOOCHHOCTH CTPOCHHUSI M SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuidl, )KMBOTHBIX M UYETOBEKA, BBHI3BIBAEMBIC BHPYCAMHU.
Bupyc ummynonedummra uemoBeka (BUY) — Bo3Oymutens CIIMJla. OO6partnas
TPaHCKPUIIIKSA, peBepTa3za U uHTerpasa. [Ipodunaktuka pacnpocTpaHEeHUsT BUPYCHBIX
3a00JIeBaHUM.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbiios, I.11. UBanosckuii, K.A. Tumupsizes.

Tabnuyer u cxemovl: «Tunel nwaTaHus», «Metabomuzm», «MUTOXOHIPHUSY,
«JHepreTuyeckuii oOMeH», «Xioporact», «®DortocurTe3», «Crtpoenune JITHK»,
«Ctpoenre u (QyHKIIMOHMpOBaHME TeHa», «CuHTe3 Oenkay, «['€HeTHUecKuil KomIy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1Mk Bupyca CIIW]/la,
oakTepuodaray, «Pemmukarus JTHK.

Obopydosanue: wmonenu-anmkanuu «Ynapoenue JHK wu  Tpanckpuniumsy,
«buocunres 6enka», « CTpoeHue KIeTku», Moaenb ctpykTypsl JHK.



denepanpHas pabouast mporpamma | buonorus. 10-11 kmaccel (6a30BbIH YPOBEHB)

Tema 5. Pa3MHOKeHMe U MHAUBUIYAJIbHOE PA3BUTHE OPraHU3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN UK Ki1eTKU. MHTepdaza u mutos. [Ipoueccsl,
nporekatouue B uHTepdaze. Permukanms — peakiuss Marpuudoro cuHte3a JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIL. JIUIJIOMIHBINA U TallJIONTHBIN
XpPOMOCOMHBIC HaOopbl. XpomaTuipl. [[UTONOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetkn — Muto3. Craaun murtosa. IIpoueccel, mpoucxonsume Ha pa3HbIX
CTaIusIX MUTO3a. BUOJIOrnYecKuil CMBICI MUTO3a.

[Iporpammupyemasi ruOENb KIETKH — allONTO3.

@®opmbl pa3MHOKEHHS] OpPraHU3MOB: Oecrmojioe W TojioBoe. Buabl Gecrnonoro
pPa3MHOXKEHUS:  JIeJIEHWE HaJBOE, IOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUEe, BEreTaTUBHOE pa3MHOXKEHUE. VCKycCTBEHHOE KJIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAUEHUE ISl CEJIEKIUH.

[TonoBoe pazMHOKEHHE, €r0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu wmenoza. IIpoueccel, npoucxoasmme Ha CTaausx Meno3sa.
[ToBenenne xpomocoMm B Meiro3ze. Kpoccunrosep. buosiorndecknii cMbICil M 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJOBBIX KJIETOK Yy JKMBOTHBIX. [loyoBbie
JKeJe3bl: CEMEHHUKU U sSsudHUKUA. OOpa3oBaHHE U PA3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ou, SUIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHUS
AUIEKIETOK U criepMaro30u0B. OmnoaorBopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTHE ~ (OHTOreHe3).  DOMOpHOHAJIbHOE  Pa3BUTHE
(omOpuorenes). JTambl AMOPUOHATBHOTO PA3BUTHUS y TO3BOHOYHBIX >KHUBOTHBIX:
npo0eHue, racTpyJisius, OpraHOT€HE3. [TocTamOpuoHaIBEHOE pa3BUTHE.

Tunel MOCTAIMOPHUOHATIBHOTO PA3BUTHUA: MPSAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pa3Butue pacreHnii. OHTOreHE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJMH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u cxemovl: «DOpMBI  pa3MHOKEHUS  OPraHU3MOBY», «JIBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BeretaTuBHOE Pa3sMHOXKEHUE PACTECHUI,
«/lenenue knetku 6axkTepuin», « CTpoeHUE MOJIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI»,
«Knerounsii mukny, «Pemukanus [JHK», «Muto3y, «Meios», «IIpsimoe n Henpsimoe
pazButue», «l'amMeToreHe3 y MIICKONMUTAIONIMX M YeloBeKa», «(OCHOBHBIE CTaguu
OHTOTE€HE3a».

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenapaThl «CrniepmaTo30u1bl
MJICKOIIUTAIONIETOY», <« SlileKkneTka MIIeKonuTaromero», «Kapuokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHas MoJeib-amuikanus «Jlenenue knerkm», moxens JIHK,
MOIeNTb MeTa(azHON XPOMOCOMBI.
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Jlabopamopnvle u npakmuueckue padoomoi:

JlabopaTtopHnas padora Ne 3. «HabmrogeHne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MHKpPOIIpErapaTaxy.

JlabopaTtopHuast pa6ota Ne 4. «/3ydeHue CTpOCHHsI TOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacieicTBEHHOCTh U M3MEHYUBOCTH OPraHNU3MOB

[Ipenmer u 3amaum renetuku. Mcropus pa3Butus reHetuku. Posb nuromoruum
¥ SMOpHOJIOTMU B CTAHOBJICHUU T€HETHKU. BKiaa poccuiickux U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T€HETUKH. MeTonbl reHeTUKHU (TUOPUAOJOTUYECKUN, [TUTOTCHETUYECKUH,
MOJIEKYJISIpHO-TeHETHUECKUi). (OCHOBHBIE TE€HETMYECKHE TMOHATHSA. [ eHeTuyeckas
CUMBOJIMKA, UCITOJIb3yEMAasl B CXEMAX CKpPEIINBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPHU3HAKOB, YyCTaHOBJIEHHbIE [. Menpaenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €MHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBriio TOMHUHUPOBAHUA. 3aAKOH PACIICIUICHHS MMPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TommHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JHuruOpuaHoe cKpelyMBaHue. 3aKOH HE3aBUCUMOTO HAcCJeIOBaHUS TMPU3HAKOB.
[{uToreneTnueckre  OCHOBBI ~ JUTHMOPUAHOTO  CKpPEIIMBAHMS.  AHAIU3UPYIOLIEEe
CKpemuBanue. M crnoiib30BaHWE AHATU3UPYIOLIETO CKPEIIMBAHUA [T OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuersieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuemjeHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne cueruieHus: FTeHOB B PE3YJIbTATE KPOCCUHIOBEPA.

XpOMOCOMHAas TEOpHUs HACTEICTBEHHOCTH. | €HETHUUECKHUE KaPTHI.

['enetnka mnoma. XpOMOCOMHOE OINpENeIeHUE moja. AYTOCOMBI U TOJOBBIC
XpOMOCOMBI. ['oMOraMeTHbI€ U reTeporameTHbIle Opraiu3Mel. HaciienoBanre npu3HaKos,
CUETUICHHBIX C TIOJIOM.

N3menunBOCTh. BHbl N3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Posb
Cpelbl B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIUDUKAITMOHHON
W3MEHYMBOCTH. BapuannoHHBIM psAa W BapualMoHHas KpuBad. Hopma peakuun
npu3Haka. KomnuecTBeHHbIE M KAYECTBEHHBIC MPU3HAKU U X HOpMa peakiuu. CBoMCTBa
MOAU(UKAIIMOHHON U3MEHUYHUBOCTH.

HacnencrBennass, wiM TEHOTHIMYECKAs, HW3MEHYUBOCTh. KoMOWHAaTHBHas
W3MEHYMBOCTh. Melo03 U MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MyTtanuonHnass u3MeH4uBOCTh. Kraccudukamuss MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacToTa UM mOpuuUMHBI MyTanuil. MyTareHHble  (akTopbl. 3aKOH
TOMOJIOTHYECKUX PSAJ0B B HacjeACTBeHHOM n3MeHunBoctu H.M. BaBuioga.

BuesnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun uenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaJornueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMHUYECKUM, MOJIEKYJIIPHO-
F€HETUYECKU . CoBpeMeHHOe ONpeACIICHUE TE€HOTHUIA! MOJTHOTEHOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ rnomonlpto [I[P-ananu3a.
HacnencrBenHsie 3a001eBaHus YeJIOBEKA: TEHHBIE 00JIE3HU, O0JIE3HU C HACJICACTBEHHOM
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IPEIPaCIONOKEHHOCThIO, XPOMOCOMHbIE Oosie3HH. CoMaTHYeCKHe U TeHepaTHBHbBIC
myTtauuu. CTBOJIOBbIE KJIETKU. IIpuHLUIBI 310pOBOrO 00pas3a >KU3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYCHUS TEHETHYeCKHX Oome3Hedl. Meauko-reHeTHiecKkoe
KOHCYJIbTHPOBaHHE. 3HAYEHNE MEAUIMHCKON T€HETUKHU B MPEJOTBPALECHNUN U JICUEHUU
TeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

Jemoncmpavyuu:

llopmpemwi: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. UYerBepukos,
H.B. Tumodeer-Pecosckuii, H.J. BaBuios.

Tabauyvr u cxemvl: «MOHOTMOPHUIIHOE CKPEUIMBAHUE M €Tr0 IUTOTCHETUYECKas
OCHOBa», «3aKOH pacHICIJICHUS U €ro IIUTOTCHETHUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JuruOpuaHoe ckpemmBaHuey, «lutonormvyeckne OCHOBBI AUTHOPUIAHOTO
CKpemuBanus», «Menos», «B3anmMoAelCTBUE aJUIeNIbHBIX TE€HOBY», «l eHeThdeckue
KapThl PACTEHUM, >XMBOTHBIX M 4YeJIOBEKa», «[eHeTmka mnona», «3aKOHOMEPHOCTH
HACIIEJOBAaHUsI, CLIETUIEHHOTO C MOJ0oM», «KapHuOTHUIIbI YeJIOBEKa U KMBOTHBIX», « Bubl
U3MEHYUBOCTHY, «MoaudukaimonHas U3MEHYUMBOCTHY, «HacnegoBanue pesyc-
daktopay, «I'eHeTnka rpynn KpoBu», «MyTalMoHHAs U3MEHYUBOCTh.

Obopyoosanue: Mojaenu-anIUIMKaud  «MOHOTHUOPUAHOE  CKpEIIMBaHUEY,
«Henonnoe  gomuHupoBanue»,  «duruOpuaHoe  ckpemmBanHue», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKporpenapar «/lpozodpuna» (Hopma, mytauuu (Hopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOIM».

Jlabopamopnvle u npakmuueckue padoomol:

Jlabopatopnass pabora Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIMBAHUS Y APO30(UIIbI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHast paborta Ne 6. «V3ydyeHne MOAU(PUKAITMOHHONW W3MEHUYHMBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO psifia U BAPUALMOHHON KPUBO.

Jlabopatopnasi pabora Ne 7. «AHanu3 mMyTanuii y Apo30(uibl Ha TOTOBBIX
MUKpOTIpenaparax.

[TpakTiaeckas padota Ne 2. «CocTaBieHre U aHATTU3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesnexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Ceneknups Kak HayKa U MPOLECC. 3apOKACHUE CENEKIIUU U JOMECTHUKALMA. Y UCHHE
H.W. BaBunoBa 0 meHTpax MPOUCXOKACHUS U MHOTOOOpa3us KyJbTYPHBIX PaCTEHUH.
[{eHTpBI TPOUCXOXKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOAA, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli W WHIUBUAYaJIbHBIH OTOOPHI
B CEJICKIMM pACTEHUM U KUBOTHBIX. OIlEHKa 3KCTEphepa. bBIM3KOPOICTBEHHOE
ckpenuBanue — UHOpuAuHT. Yucras nunua. CkpenmBaHue YUCThIX JTUHUM. ['eTeposuc,
win rubpuaHas cwia. HeponcTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M MOoJyYeHUE MOJUIIIIOUIOB.
JlocTrkeHus CeIeKINNA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHOoJIOrHs Kak 0Tpaciib MPOU3BOACTBA. [ €HHas NHKEHEpHs. DTallbl CO3/1aHHUs
pekoMmOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounass mHxeHepus.
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Kierounbie KynbTypbl. MUKpPOKIOHAJIBHOE pa3sMHOXKEHUE pacTeHnil. KionupoBaHune
BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE
u sTryeckue npodaemsl. MO — reHeTHuecKd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

llopmpemwvi: H.W. BaBunos, U1.B. Muuypum, I'.J[. Kapnieuenko, M.®. iBanoB.

Tabauywl u cxemvi: kKapTa «L{eHTpBI TPOUCXOKIEHUA U MHOTOOOPA3us KyIbTYPHBIX
pacteHui», «llopoapl IOMamHUX XUBOTHBIX», «CoOpTa KyJbTYpPHBIX PACTCHHID,
«Otnanéanas rudpuauzanus», «Padoter akagemuka M.®. Banosay, «llonmumionausy,
«O0BekTel  OuoTexHomorum»,  «Kierounele  KyJabTyphl W KJIOHHUPOBAaHHUEY,
«KoHCcTpynpoBanue u NEPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MyJSIKU TJI0JI0B U KOPHEIUIOAOB TUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repbapuil «CeabCKOX035MCTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue padoomaoi:

Okckypeust « OCHOBHBIE METOJIBI M IOCTHKEHUS CENEKIMHU PACTEHUI U )KUBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENBHBIN Yy4YacTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00paTOPHIO arpOyHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBosTrOnHOHHAS OMOJIOTHA

[IpennochuIKM BOSHUKHOBEHUS BOJIOIMOHHON TEOPUU. DBOIIOLNOHHAS TEOPUS U
e€ MecTo B Ouosoruu. BiusiHue 5BOTIONIMOHHON TEOPUHU Ha pa3BUTUE OUOJIOTHUU U IPYTUX
HayK.

CeuzerenscTBa  3BOJIOUMM.  [lalleOHTONIOTMYECKHE:  TTOCIEA0BATENBHOCTD
MOSIBJICHUS BHUJIOB B  MAJCOHTOJIOTMYECKOM JIETONMUCH, TMEepPeXOoaHble  (HOPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune ¢payH u GJIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA H  pa3nuyusi OSMOPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTEIBLHO-AHATOMUYECKHE:  TOMOJIOTMYHBIC,  aHAJOTUYHBIC,
pYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHUE: CXOACTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKMX TMyTed y BCex
OpPraHUu3MOB.

OBomonnonHas teopust U. lapsuna. [Ipeanockuiky BO3SHUKHOBEHUSI JapBUHU3MA.
JIBYOKyIIMe CUJIBI ABOJIONMK  BUIOB 10 JlapBuHy (M30BITOYHOE pPa3MHOMKEHHUE
Ipyd  OTPAaHWUYCHHOCTH  PECYPCOB,  HEOMNpEACIEHHAas  H3MEHYHMBOCTh, OOphOa
3a CyIIECTBOBAaHUE, ECTECTBEHHBIN OTOOD).

Cunternueckas Teopus 3Botonnn (CTI) u €€ OCHOBHBIE MTOJIOKEHHUS.

MuxkposBosronus. [lonmynsuust kak eAMHULIA BUIA U SBOJIFOLIHH.

JBvxymue cuibl (pakTopbl) SBOTIONNUN BUOB B IPUPOIe. MyTallmoOHHBIN ITpoIiece
¥ KOMOWMHATUBHAS U3MEHYUBOCTH. [lomysiiionHbIe BOJIHBI U ipeiid reHoB. N3omsnus u
MUTpalus.

EctectBenHbIi 0TOOP — HampaBsArOMniA (akTop IBOITIOIUN. DOPMBI €CTECTBEHHOTO
otbopa.
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[IpucnocoOaeHHOCT,  OPraHM3MOB  Kak  pe3yinbTrar HBoiouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOP(O3bl U UINO-aIANITALIUH.

Bun u Bugoo6paszoBanue. Kpurepuu Buga. OcHOBHBIE (hOPMBI BUI000PAa30BAHUS:
reorpaguyeckoe, 3K0JIOTUIECKOE.

MakposBomorusi.  @opmbl  3BONIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJTIOLIMH.

[IpoucxoxneHne OT HeCNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crnenuanu3anus. AJanTUBHAS paguanus.

Jemoncmpayuu:

llopmpempui: K. JIunnei, XK.b. Jlamapk, Y. Jlapsun, B.O. Kosanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. CeBepuos.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUPaA Ha 3eMiie», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Popmbl 00pbrOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIN 0TOOPY», «MHOrooOpa3ue copToB pacTteHuit», «MHorooOpasue mopo
KUBOTHBIX», «llomynmsuum», «MyTalMOHHAs W3MEHYHMBOCTBY, «APOMOP(O3bD»,
«anoananramuny», «O0mas aereHepanus», «(Brwxkyiue cuibl 3Bosronuny», «Kapra-
cxema wmapmpyta nyrtemectBus Y. Jlapsuna», «bopbba 3a cylecTBOBaHUEY,
«IIprcnocoOIeHHOCTD OPTraHUu3MOBY, «"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTHYECKOE BUI000PA30BAHUEY.

Obopyoosanue. KOJJIEKIHUS HACEKOMBIX C Pa3JIMYHBIMH TUIIAMH OKpPAaCKH, HaOOp
IJIOJIOB U CeMsiH, KoJuteKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTIEHUN Y KUBOTHBIX,
Mozenb «OCHOBHBIC HAMpaBJICHUS] JBOIIONUN», 00bEMHass Mozenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOIMAEMbIX
JKUBOTHBIX W pacTeHui», Moaenb anmaukanusa «llepekpéct XxpoMocom», BiaKHBIE
npenapatsl «Pa3BuTue HacekoMoro», «Pa3BuTHe JISATYIIKA»Y, MUKpPOIpenapar
«/Ipozoduna» (Hopma, MmyTanuu GOpPMbI KPEUTHEB U OKPACKH TETIA).

Jlabopamopuvie u npakmuyeckue padomowi:

Jlabopatropnas pabota Ne 1. «CpaBHeHHEe BHUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHUION.

Jlabopatopuass pa6ora Ne 2. «Ommcanwe mNpUCITIOCOOJEHHOCTH OpraHu3Ma
U €€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emJie

JloHayuyHbBIE TIPEICTABICHHUS O 3apOXKIACHUM JKU3HU. HayuyHble rUIoTessl
BO3HMKHOBEHUS XKU3HHU Ha 3emiie: a0MOTeHe3 M MaHCIepPMUs. XUMUYECKast SBOJIOIIHSL.
AOHOTeHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKACHUE XUMHUYCCKOW HBomronuu. HadvanpHble d3Tambl  OHOJIOTHYECKOM
somonuu. l'unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHWE NPOTOKIETKU. [lepBble KiIeTku M uX HBoonus. PopmMuUpoOBaHUE
OCHOBHBIX I'PYMII )KUBBIX OPraHU3MOB.
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Pa3Butue xu3Hu Ha 3emse mno spaM U nepuoaaM. Karapxeil. Apxelckas
U IpoTepo3oiickas 3pbl. [laneo3olickas spa u e€ nmepruoabl: KEeMOPUNHCKUH, OPJIOBUKCKHM,
CUJIypUMCKNN, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KicKkas 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKUK, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TE€OJIOTMYECKHX MpoueccoB. (OCHOBHBIE 3Talbl
HBOJIIOIUU PACTUTEIILHOTO U dKUBOTHOTO MUpPa. ApoMop(]O3bl y paCTEHHI U JKUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxeHue 3BOOLUH. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbl OPraHU3MOB.

DOBOJIIOLIMS YEJIOBEKa. AHTpPONOJIOTHS KaK Hayka. Pa3BuUTHE IpencTaBiIeHU
O MPOUCXOXKICHUH yenoBeKa. MeToibl u3ydyeHus anTponorenes3a. CXoACTBa U pa3Inuus
YeJI0BeKa U JKUBOTHBIX. CHCTEMATUYECKOE TTOJIOKEHHUE YETIOBEKA.

JIBxyume cuiibl (akTopbl) aHTpornorene3a. HaciencrBeHHas M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIecTBeHHBIM 00pa3 >KU3HM, U3TOTOBJIICHUE OPYIUN Tpyha,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaIMM M BETBU JBOJIOLAHM YEJIOBEKA: ABCTPAIONUTEKH, UYenosek
yMenbii, YenoBek npsmMoxonsdmuid, YenoBek HeaHIepTaabCKui, UenoBeK pa3yMHBIN.
Haxonku rckomaemMbIX OCTATKOB, BPEMs CYILECTBOBAaHHS, 00JIACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenosedeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpONeouaHast (eBpasuiickasi),
HErpo-aBCTpaJIOUIHAsT (PKBAaTOpHAJIbHASI), MOHTOJOMWJHAS (a3MaTCKO-aMepUKaHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYEIOBEYECKUX pac K YCIOBUSAM
CyIlleCTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma.

Hemoncmpayuu:

llopmpemui: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Mumnnep, I'. FOpu, Y. JlapBuH.

Tabnuyvr u cxemvr: «Bo3nukHoBeHue CoJaHEUYHOM CHCTEMBI», «Pa3Butune
opraHudeckoro  Mupa»,  «PacturenpHas ~— kietka», <« OKHMBOTHas  KJIETKa»,
«IIpokapuoTnueckass kjeTka», «CoBpeMEHHass CHUCTEMa OPraHuyecKoro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTA MAJIEOHTOJOTHYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«/lpeBHenmme mroam», «JpeBHme mrogm», «llepBble  cOBpeMEHHBIE  JHOAWY,
«YenoBevyeckue paco».

Obopyoosanue: mynsaxu «llpoucxoxnenue yenoBeka» (OIOCTbI aBCTPAJIONMUTEKA,
NUTEKAHTPONA, HeaHJepTallblla, KPOMaHbOHIIA), CJIENKU WM M300paKeHUs KaMEHHBIX
OpyaAuii  TEepBOOBITHOTO  4YeJoBeKa  (KaMHU-YOMIEphl,  pyOmia,  ckpedia),
reoXpoHoJIoruueckas Talbnuna, KoJulekuus «DopMbl COXpPAHHOCTH HMCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnvie u npakmuueckue padoomol:
[IpakTuyeckass pabora Ne 1. «M3ydeHHe UCKOMAEMBbIX OCTATKOB pPaCTEHUM
Y )KUBOTHBIX B KOJUICKLIHASIX).
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DKCKypcust « DBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYUHbIN
WJIU KpaeBeIUCCKUM My3el).

Tema 3. Opranusmbl ¥ OKpY:KaLIas cpeaa

OKOJIOTHsI KAaK HayKa. 3aJayd M pas3leiibl DKOJOTMU. MeToabl 3KOJOTHMYECKHX
UCCIIENOBaHUM. DKOJIOTHYECKOE€ MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYyLIHas, MOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue  ¢akropel. Knaccudukanuss — sxosnornyeckux — (pakTOpOB:
abuoTnueckne, OMOTHYECKHE U aHTPOIOTeHHbIE. JlelicTBUE IKOIOTUYECKUX (HaKTOpOB
Ha OpPTraHU3MBI.

AOGuoTtnueckue (aKTOpbl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPUOAN3M.
[TpucniocoOnenust OpraHu3MoB K AEUCTBUIO aOUOTHUECKUX (hakTopoB. buonoruueckue
PUTMBI.

buotnueckue ¢daxkTopel. Buibl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. Ilapasutusm, koomepanusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBAapTHPAHCTBO, HAaxJIEOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKMX  B3aUMOJEHCTBUWA  JUIsl  CYLIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKHU NOMyJsiuun. OCHOBHBIE ITOKA3aTENN MO JISILUU:
YUCIJIEHHOCTD, IIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpanud. nHamuka
YUCIJICHHOCTH TOIYJISINAN U €€ PEeryJIsiusl.

Hemoncmpauuu:

Ilopmpemeui: A. T'ym6o0nbar, K.®. Pynwe, 3. ['exkens.

Tabauyvr u cxemwvr: xapta «llpuponnsie 30HBI 3emmn», «Cpenbl oOUTaHUS
opranusmoBy»,  «®@ortonepuoausmy»,  «llomymamum»,  «3aKOHOMEPHOCTH  POCTa
YUCJIICHHOCTHU oMy suu HHQY30puu-Tyhenbkny, «Ilumiespie memm.

Jlabopamopuvie u npakmuyeckue padoomowi:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne OCOOCHHOCTH pPacTEHUH
13 Pa3HBIX MECT OOUTaAHHS.

Jlabopatopnas pabota Ne 4. « BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISIMA pa3HBIX BUIOB
pacTeHUu.

Tema 4. CoobuiecTBa M IKOJOTMYECKHE CHCTEMBI
CooOmectBo  opranu3sMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BUIOBa,
pOCTpaHCTBEHHAsA, Tpoduueckas (muieBas). Buapl-noMmunantel. CBsi3u B OMOIIEHO3E.
DKOJIOTHYECKHE CUCTEMBI (KOocUCTeMBI). [ToHsATHE 00 SKOCHCTEME U OUOTEOIICHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: NMPOIYIIEHThI, KOHCYMEHTHI, PEAYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK 3HEPTrUuu B 3kocucteMe. Tpoduyeckue (MUILIEBbIE) YPOBHU
skocucteMsbl. [Iumessie nenu u cetu. OCHOBHBIE MMOKa3aTeln 3KOCHCTEMBI: Ouomacca,
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OPOAYKIUSA. DKOJOTHYECKHE NHPAMHUIBL: TMPOIYKIMH, YHUCICHHOCTH, OWOMACCHI.
CBoOMCTBa 9KOCHUCTEM: YCTOMUNBOCTh, CAMOPETYJIIALNS, pa3BUTHE. CyKIIeCCHSI.

[IpuponHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMa XBOMHOTO
WUTA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIC HKOCHCTEMBEI. ATPOIKOCHCTEMBI. YpOosKkocHCTEMBI.
buonornueckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasne kak (akTtop ycToiWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3Ho0Opasus Ha 3emIle.

Yuenne B.W. Bepuanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6uochepsi.
Kusoe BemectBo u ero @yHkuuu. OcobeHHocTH Ouochepbl Kak TIIOOATBHOU
IKOCUCTEMBI. /[nHaMHu4ueckoe paBHOBECHE M 0OpaTHas CBs3b B Orocdepe.

KpyroBopoTsI BeliecTB 1 OMOT€0XUMUYECKHE IIUKIIBI 2JIEMEHTOB (yriepoa, a30Ta).
3oHanbHOCTH OUochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B OMochepe 3emun. AHTPONOreHHbIE HU3MEHEHHsI B Ouocdepe.
['moGanbHbIe KOJIOTHYECKHE TPOOIEMBI.

CocyiiecTBoBaHHE TPUPOJBI U yesioBeuecTBa. CoxpaHeHne OUopa3HooOpa3us Kak
OCHOBa ycToWumBocTH Omoceprl. OCHOBA paIrMOHAIBLHOTO YIIPABJICHUS MPUPOIHBIMU
pecypcaMu U UX UCToiIb3oBaHue. JlocTikeHus: OMOIOTUN U OXpaHa MPUPOJIBI.

Jemoncmpavyuu:

llopmpemuwi: A.Jlx. Tenciu, B.H. Cykaués, B.1. Bepnaackuid.

Tabauyvr u cxemwvi: «llumesbie nenw», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie  cooOmiectBa», «llemu mnuranusy, «ODKoNoruUecKass MHUPaAMUTIAY,
«buochepa u uenmoBek», «IKOCHUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOWHOTO Jieca», «bruoneno3 BogoéMa», «ArpoueHos», «lIpuMepHbie aHTPONOTEHHBIE
BO3JCUCTBUS Ha NpupoAy», «BaxHeWline WCTOYHHMKHA 3arpsA3HECHHUS BO3AyXa W
IPYHTOBBIX BOA», «llouBa — BaxkHeimas coctaBistomas Ouochepo, «DaKTOPhI
nerpanganuu mouBy, «llapaukoBsiil 3¢ dexTy, «DakTophl PaIMOAKTUBHOTO 3arps3HEHUS
ounochepr», «O6mas cTpykrypa onocdepni», «Pacnpoctpanenue xxu3Hu B 6nocdepe»,
«O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriaepoga B 6uochepe», «Kpyrosopor
a30Ta B MIPUPOJEN.

OObopynoBanue: Mojenb-ammIdkanus «Tunudaaele  OUOIEHO3BDY, TrepOapuit
«PacturenbHple CcOOOIIECTBa», KOJUICKIMU «bHoleHo3», «BpeauTenn BakKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapu W KOJJICKIIMM PACTEHUW W KUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM JKOJIOTHYECKUM TrpymnmnaM oJHoro Bujaa, KpacHas kHura
Poccuiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN 1 KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
1O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Cormacao ®I'OC COO ycraHaBIMBaKOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
O0yYarolMMHUCST ~ MPOrpaMM  CpelHero  oomero o0pa3oBaHUA:  JIMYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOCHUSI mpeameTra «buosorus»
BBIJICJICHBI CJIEAYIOIIME COCTaBIIOIIME: OCO3HAHHE OOYYarOIIMMHCS POCCUUCKOM
IPAXKIAHCKOM MJEHTUYHOCTU — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPEIETIECHUIO, HATMYME MOTUBALIMU K 00yUYEHUIO0 OUOJIOrUH, LI€JIEHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKJIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaauUMUA  pa3BUTUA  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCA B CBOEH AESATENBHOCTA LIEHHOCTHO-
CMBICIIOBBIMU yCTAaHOBKAMHU, MPUCYIIMMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHUs,
HaJIMYue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIn4yHOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTra «bHUOJOTUS  JAOCTUTAKOTCA
B CIAMHCTBE Yy4eOHOM W  BOCHMTATEIbHOW  JIEATEIBHOCTH B  COOTBETCTBHUH
C TPAJAUIIMOHHBIMU POCCUNUCKUMHU COIUOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHUHSATHIMU B OOIECTBE MpaBUJIaMU MU HOPMaAMHU
MOBEJCHUS W  CIOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEUW MO3UIMHM JUYHOCTH, MATPUOTU3MA, YBAKCHUS
K 3aKOHY W MPaBOMNOPSAKY, YEIOBEKY TpyJa M CTapUIeMy IOKOJEHHUIO, B3aUMHOTO
YBOKEHUS, OEPEKHOr0 OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U TPAJAULUSIM
MHOTOHAIIMOHANbHOro Hapoaa Poccuiickoii dDenepanuu, TPUPOAE M OKPYKAIOILICH
cpene.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHHUS Y4e€OHOro mpeamera «bUOJOTHS) HTOJKHBI
OTpaxaTh  TOTOBHOCTh ¥  CIOCOOHOCTh  OOydYarommxcsi  pPyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTU, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIUM, MO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACHIMPEHHUE IKU3HEHHOTO OINBbITA U OIBITA
JESITEIbHOCTH B TMPOILIECCE PEAIM3AMU OCHOBHBIX HAMPABICHUN BOCHUTATEIHHON
NEATEeIIbHOCTH, B TOM YHCJIE€ B YACTHU:

1) rpaxaaHCcKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh TPAKJAHCKOW TMO3ULIHMK OOyYaromIerocss Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBAa;

OCO3HAaHWE CBOUX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA
U TIPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENbHOCTH NPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUN YUYEOHBIX U MO3HABATEIBHBIX 3a/a4, BHIIIOJIHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENENIATh COOCTBEHHYIO IMO3UIMIO 10 OTHOLICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€,

YMEHHE YYHUTHIBaTh B CBOUX JIEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEKIEHUSMH, KYJbTYPHBIMU LEHHOCTSMH H
COLIMAJIbHBIM ITOJI0KECHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTUTAHMA:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW MJIEHTUYHOCTH, MaTPUOTU3MA,
YBAJKEHMSI K CBOEMY HApoJy, YyBCTBAa OTBETCTBEHHOCTH Iepen; PommHou, ropmoctu
3a CBOM Kpal, CBOO PomnmHy, CBOW A3BIK W KyJbTypy, NPOLUIOE M HACTOSAIIEE
MHOI'OHAIMOHAJIBLHOI0 Hapoaa Poccuuy;

LIECHHOCTHOE OTHOUIEHWE K NIPUPOJHOMY HACICOUI0O U NaMATHUKAM IPHUPOJBI,
JNOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJICHHE M PAa3BUTHE
OMOJIOrMH, TIOHUMAHUS 3HauY€HUsl OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIIECTBA;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHHio U 3amure OrteyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) MTYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTHYECKOTO IMOBEICHUS;
CITIOCOOHOCTh  OIIGHMBATh CHUTYyallMi0 W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAaHME JIMYHOTO BKJaJla B IIOCTPOCHHE YCTOMYMBOIO  OyayIIEro;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KW3HH B COOTBETCTBHUM C TPAIULIUSAMU

HapoaoB Poccuu;

4) 3CTeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH,

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MTPOSABIIATH
KayeCTBAa TBOPYECKOMW JIMYHOCTH;
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5) ¢pu3nyeckoro BoCMUTAHHAA, (OPMHPOBAHUS  KYJIbTYPbl 3I0POBbS U
IMOLMOHAIBHOIO 0J1AT OOy YU

MOHMMAaHHUE U peanu3alus 3J0pOBOro M 0e30MmacHOro odpasza >KU3HH (310pOBOE
NUTaHUE, COONIOJCHUE TUTMEHUYECKUX MpaBUiI U HOpPM, COaaHCUPOBAHHBIM PEXKUM
3aHATUN U OTIbIXA, PETyJIsipHas GU3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOUIEHUSI K COOCTBEHHOMY (U3MUECKOMY M TICUXHYECKOMY
3JI0pPOBBIO;

NOHUMaHUE [EHHOCTH MPaBUJI MHAUBUAYAJIBLHOTO U KOJUIEKTUBHOIO 0€30MacHOI0
MOBEACHUS B CUTYAIMSIX, YTPOKAIOIIUX 3IOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHWE TMOCHEJACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpeOJIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHHUS);

6) TPpya10BOr0 BOCIIUTAHMA:

TOTOBHOCTH K TPYAY, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOM JESTEIbHOCTH TEXHOJIOTMYECKOM M  COIMaJIbHOM
HAIpaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATh U CaAMOCTOSTEIBHO
BBITIOJHATH TaKYIO ESTEIbHOCTB;

UHTEpEC K pa3nuyHbiM cdepaMm mpodhecCHOHATBbHON JesTeNbHOCTH, yMEHHE
COBEpLIaTh OCO3HAHHBINA BBHIOOP OyAylIel mpodeccuu U peaanu30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

AKOJIOTMYECKHU 1IeJ1ecO00pa3Hoe OTHOLIEHUE K MPHUPOJIE€ KaK MCTOYHHMKY >KH3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIEHHE  YPOBHA  DKOJOTMYECKOH  KYJbTYpbl: NPHOOpPETEHHE  ONbITa
MJIAHUPOBAHUS TTOCTYNKOB M OLUEHKH MX BO3MOYKHBIX MOCHEACTBUHM ISl OKPY>KAIOIIEH
Cpensbl;

OCO3HaHWE TJIOOAIBHOIO XapakTepa »SKOJOTMYECKHX TMpoOdJieM M MyTed HX
pelIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTMM 3HAHUS U
YMEHUS TIPU PEUICHUU TPOOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOIOTIOIB30BAHUEM
(cobnrofeHue TpaBU TIOBEACHUS B MPUPOJE, HAMPABICHHBIX HA COXPaHEHHUE
paBHOBECHSI B DKOCHCTEMAaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATUE ICUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKAIOLIEH NPUPOAHOU
cpele, YMEHHE MpPOrHO3MPOBaTh HEONArONMPHUITHBIE HKOJIOTMYECKHUE IOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U PEAOTBPALIATH UX;

HaJlMYue Pa3BUTOTO SKOJOTMYECKOTO0 MBIIUIEHUS, 3KOJIOTHYECKON KYJIBTYpHI,
OMbITA JIESITEIBHOCTU HKOJOTHUYECKON HAINpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMU B TMO3HABaTEIbHOM, KOMMYHMKATUBHOM W COLIMAJIBHOW MpakTUKE, TOTOBHOCTHU
K YYaCTHIO B IPAKTUUECKOMN AESATEIbHOCTH SKOJIOTHUYECKON HAMIPABIEHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NPAKTUKH, OCHOBAHHOIO Ha JUAjlore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpULICHCTBOBAHNE SA3BIKOBOM M UWTATENbCKOW KYJbTYpbl KakK CpeICTBa
B3aMMOZEHCTBUS MEXKY JIFOJIbMU U IO3HAHUS MUPA;

NOHUMaHKe Celn(PUKN OMOJIOIMH KaK HayKH, OCO3HaHUS €€ posid B (pOpMHUPOBAHUU
PAaMOHAIIBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUM  ILEJOCTHOTO  IpPEACTaBICHUS
00 OKpy’KarollleM MUpPE KaK O €JUHCTBE MPUPOIbI, YEJIOBEKA U OOILECTBA, B MIO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIICHWU TMPOoOJIeM COXpaHEHUS MPHUPOIHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OWOJIOTMHM JJIi COBPEMEHHOW IMBWIM3ALMH:
oOecrieyeHuss HOBOIO YPOBHS pa3BUTUS MEIMIMHBI, CO3JIaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pEIIaTh PECypCcHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUYECTBA,
noMucKa NyTeHd BBIXOJA W3 TJI00ANbHBIX JKOJOTUYECKUX NpoOsieM U obecrneueHus
nepexoga K yCTOMYHMBOMY pPa3BUTHIO, PALlMOHAIILHOMY HCIHOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaHIAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHHH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
o0miel KyJnbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIMOHAIBHOW TPaMOTHOCTH oOydaromuxcs, (OpMUPYEeMOH TMpU H3YyUYEHHUH
Onooruu;

INOHMMAHHE CYIIIHOCTH METO/I0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH KCIOJIB30BaTh MOJIy4aeMble 3HAHUS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUUN
OKPYXAIoIlEr0 MHpa W MPOUCXOASIIMX B HEM HW3MEHEHUW, yMEHHUEe JenaTh
O00OOCHOBaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAyYHbIX (PAKTOB U HMEIOLIMXCSA JIaHHBIX
C LIEJIbIO MOJTYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATENBHO UCIOIb30BATh OMOJIOTUYECKHE 3HAHUS J1JIs1 pEeIIEHUs
npo6JieM B peasIbHBIX JKU3HEHHBIX CUTYALIUAX;

OCO3HaHWE IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
IIPOEKTHYIO U HCCIIENOBATENBCKYIO AEATENBHOCTh HHANBUIyaIbHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTh K HEMPEPHIBHOMY O0Pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHUI MO OMOJIOTUU B COOTBETCTBUHU C )KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHSI yueOHOro mpeamera «buonorus»
BKJIFOYAIOT: 3HAUYUMbIe Uit  (DOPMUPOBAHUS  MHPOBO33PEHUS  OOYyYaIOIIMXCS
MEXKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIIeHAyUYHbIe TMOHSATUS, OTpa)Karollue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUpa U CHEIIU(PUKY METOJIOB MTO3HAHUS, UCIIOIH3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHUsl, SIBJIIEHUE, MPOIECC, CUCTEMa, HAy4YHBIH
(baKT, IpPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICIOBAHUE,
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HaOJI0IeHNE, U3MEPEHNUE, SKCTIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE YUeOHbIE NeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHKAaTUBHBIE, PETYJSITUBHBIC), o0ecIeynBaroIue
dbopmupoBanre (GYHKIIMOHATBHOM TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTEHITUN
oOy4Jaronuxcs, CIIOCOOHOCTH oOyyJaronmxcs HCIIOJIb30BaTh OCBOCHHbBIE

MEKIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJIbHbIC Y4EOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Ba3oBble Jornueckue aedcTBUA:

CaMOCTOSITENbHO (OPMYJIMPOBATh U AKTYaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

HCIIOJIB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTHUECKOTO MBIIUICHHS (aHAIH3a,
CUHTE3a, CPaBHEHUS, KJIaCCU(PUKALIUHU, 0000IEHHS ), pACKPHIBATh CMBICI OMOJIOTUYECKUX
NOHATUH (BBLACNATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH CBA3U C JIPYyTUMU
MOHATHUSIMU );

ONPENENATh LENH JeATEIbHOCTH, 3a/1aBasi apaMeTPbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE€3YJIbTAThI IEATEIBHOCTH C MIOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE TTOHITHS JIJ1s1 00BsICHEHUS (DAaKTOB U SIBJICHUH KUBOU
IPUPOABL;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTHUBHBIE, I€TyKTUBHbBIE, [0 AHAJIOTHUN),
BBIBIIAITH 3aKOHOMEPHOCTH M IPOTUBOPEYMsSI B pPacCMaTpUBAEMBIX  SIBJICHUSX,
(OpMyIMPOBATH BHIBOJBI U 3aKIIOUYEHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEJICTBA I IPEIACTABICHUS CYLIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOT0 POJa, BBISIBJICHHBIX B Pa3IUYHbIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3palaThiBaTh IIJIaH pEIIEHUS NpoOJeMbl C Y4ETOM aHaIU3a HMEIOIIMXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIE€SITEIIBHOCTh, OLICHMBATh COOTBETCTBHE pE3YJIbTAaTOB
LEJSIM, OLIEHMBATh PUCKHU MOCIIEACTBUN NEATEIBHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH padOTy B YCIOBHSX PeajbHOr0, BUPTyaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBATh KPEATUBHOE MBILIJICHUE MPU PEILICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBble ncciieoBare/ibCKHe 1eiiCTBUA:

BJaJIeTh HAaBbIKAMU YYEOHO-UCCIIENOBATENLCKOW M MPOEKTHOM JesATEIbHOCTH,
HABBIKAMH Pa3peIIeHUs TPOoOJIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOMCKY METOJ0B PEHICHHS] MPAKTUYECKUX 3aJay, NPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUJIBI AESATEIBHOCTH I10 TOJYYEHUIO HOBOTO 3HAHUSA, €T0
WHTEPHIpETaluu, MPeoOPa30BaAHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUSIX, B TOM YHCIIC
MIPU CO3/IaHUM YUEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAy4YHBIH THUIT MBIIUJIEHUS, BJIaJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMU U METOIAMU;
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CTaBUTH U (HOPMYITMPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIILHOMN eI TEIEHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;

BBISIBIIATH TIPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BHIIBUTAThH
TUTIOTE3y €€ PeIIeHNs, HAXOIUTh apTyMEHTHI JIJIS JJOKA3aTeIhCTBA CBOMX YTBEP KICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUN PEIICHIUS;

aHAIM3UPOBATH TIOJYUYCHHBIC B XOJIE PEIICHUS 33Ja4d PE3yJIbTaThl, KPUTHICCKH
OIICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHUBAaTh MPHUOOPETEHHBIA  OIIBIT;

OCYIIECTBIISTH LIeJICHAPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIOCOOOB IEUCTBUS
B IpOo(heCCHOHATLHYIO CPEY;

yMETh TEPEHOCHTh 3HAHUS B TIIO3HABATEIBHYID M MPAKTUYECKYIO 00JacTu
KU3HEICITCIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE UJICH, MPE/jIaraTb OpUrHHAIBHBIC TTOIXO/IbI U PEIICHHUS, CTABUTD
POOJIEMBI U 3a/1a4H, JOITYCKAIOIIHNE ATbTEPHATUBHEIC PEITCHUS.

Pabora ¢ undpopmanumeii:

OPUEHTHUPOBATLCS B PA3NUYHBIX HCTOYHHKAX HH(OpManuu (TeKcTe yueOHOTo
OCOOUS, HAYYHO-TIOMYJISIPHOM JINTepaType, OMOJIOTHISCKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIU3UpOBaATh HHGOPMAIIUIO
Pa3TUYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTHICCKN OIICHUBATH €€ IOCTOBEPHOCTD U
HEMPOTUBOPEYUBOCTb;

(dbopMyIMpPOBATH 3aMPOCH] U MPUMEHSTh PAa3JIMUHbIE METO/IbI IIPU MTOMCKE U 0TOOpE
Oounonornyeckor nHGoOpMaIi, HEOOXOUMOM JIJIsl BHITIOJIHEHUS YUEOHBIX 3a7a4;

nmpuoOpeTaTh  OMBIT  HWCIOJIB30BaHUSA  WH(DOPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIOJB30BaHUS pPA3THIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BHIOMPATh ONTUMAIbHYIO (DOpMY MpeicTaBIeHUsT OMOIOTHIECKOM
uHdopmaruu (cxembl, rpaduKku, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEJNICTBA MPHU pabOTe ¢ OMOIOTUYECKOM
uHdopMaIuen: TPUMEHSITh XUMHYECKUE, (PU3UYecKre M MaTeMaTHYeCKHe 3HAKU U
CUMBOJIBI, (OpMYJibl, aOOpeBUaATYpy, HOMEHKIIATYPY, UCTI0JIb30BAaTh U MPE0OPa30BLIBATH
3HAKOBO-CHMBOJIMYECKHUE CPEACTBA HATJITHOCTH,

BJIaJICTh HAaBBIKAMH PACIIO3HABAHUS W 3aIUThl MHPOpMANUU, WHPOPMAITMOHHOM
0€30M1acCHOCTH JIMYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC yY4eOHbIC ACHCTBUS
OO0wmenne:

OCYIICCTBJIATH KOMMYHHUKAIIUN BO BCCX C(bean JKN3HHU, AaKTHBHO Y4YaCTBOBATb
B JMAJIOTE WM JUCKYCCHUU IO CYIIECTBY OOCyXJTaeMoW Tembl (yYMEHHE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBATH CYKJIACHHA OTHOCUTCIIBHO BBIITOJIHCHUA npennaraeMoﬁ 3a1a4u,
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YUYHTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIIMHN JAPYTUX YYACTHUKOB JUATIOTA WA
JIMCKYCCHUH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWS, TIOHMMAaTh 3HAa4YCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYyalluid, yMETh
CMSATYaTh KOH(JIUKTHI M BECTH IIEPETOBOPHI,

BIIAZICTh PA3IUYHBIMH CIIOCOOAMH OOIICHHWS W B3aUMOJCHCTBHUSA, IMOHUMATh
HaAMEPEHUS JIPYTUX JIOACH, MPOSBIATH YBAXXHUTEIBHOE OTHOIICHHUE K COOECETHUKY U
B KOppEeKTHOU popme PopMyITupOBaTH CBOM BO3PAKCHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCTIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHAs 1€ATEIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYaIbHON pabOThI
MIPU PEIICHUU OMOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCThH TPUMEHEHUS
rpyNnoBbIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN YueOHOM 3aauu;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C YUETOM OOIIMX UHTEPECOB
Y BO3MOXXHOCTEMN KaXKJIOT0 YJI€HAa KOJUIEKTHUBA;

MIPUHUMATH 1I€JTd COBMECTHOM JIEATEIbHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JEHUCTBHS 10 €€ TOCTUKEHUIO: COCTABIIATH ILJIAH JICHUCTBUMN, pACHPEIEIATH POJIH C YUETOM
MHEHHUI yYaCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO yYaCTHMKAa KOMAaHJIbI B OOIIMii
pe3yJbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHUBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh MMO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepCaJbHbIE Y4eOHbIE JHeCTBUS
Camoopranusamnus:

WCITOJIB30BaTh OWMOJIOTMYECKUE 3HAHUS TSI BBISBJICHHS MPOOJIEM W WX PEIICHUS
B KU3HECHHBIX U YUYCOHBIX CUTYAIIUSX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHWUMN II€JICBBIE U CMBICIIOBBIC YCTAaHOBKH B
CBOMX JICUCTBUSX M TIOCTYIIKAX IO OTHOIIEHHUIO K KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO ~ OCYIIECTBJIATh I[MO3HABATEIbHYIO JCSTEIBHOCTb, BBISBIISTH
npoOemMbl, CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIE 3a/ladyl B 00pa3oBaTEIbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEMICHUS] MPOOJEMBbI C YYETOM HUMEIOITUXCS
pecypcoB, COOCTBEHHBIX BOZMOXKHOCTEH U MPENOYTEHUIH;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacIIMpATh PAMKH YU4eOHOTO MPpeMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a perIeHue;
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OLICHMBATbh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIMN B Pa3HbBIX
00JacTsAX 3HAHWM, IMOCTOSIHHO TMOBBIIMIATH CBOM OOpa3oBaTEIbHBIM W KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJITATOB LENISIM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(dieKcHH KakK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3yNbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€mbl peJIEeKCUU IS OLIEHKH CUTYyalluH, BEIOOpAa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHU M CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX [IPY AaHAJIU3E PE3YJIbTaTOB AEATEIbHOCTH.

IIpunsitue cedst M APyrux:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX [IPU aHAIU3E PE3YIbTATOB IESITEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO JAPYTrUX HA OLIUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbHI

[IpenmetHbie pe3ynbrarhl ocBoeHUs mporpaMMbl COO no 6uonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crienupuueckue sl yuyeOHoro mnpeaMera «buonorus» HayyHbIe
3HAaHUS, YMEHUS M  CIOCOObl  JEMCTBHII MO  OCBOGHMIO, HWHTEpPIIPETAlUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JCSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAaHUS U
NPUMEHCHUIO 3HAHUM B PA3IUYHBIX YUYEOHBIX CHUTYalUsX, a TaKXKe€ B PEATbHBIX
KU3HCHHBIX CHUTYallMsAX, CBS3aHHBIX ¢ Owonorueir. B mporpamme mnpeaMeTHbie
pe3ynbTaThl IPEACTABIICHBI IO FOJIaM 00yYEHUSI.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TIpeamera «buoiorus» B 10 kiaacce
JTOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OUOJIOTHHU B CUCTEME HAy4YHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OWONOroB B pa3BUTHE OWOJOTUM, (PYHKIIMOHAIBHOW T'PAMOTHOCTH  YEJIOBEKa
JUTSL pEIIIEHUS )KU3HCHHBIX 3a71a4,

YMEHHUE PACKpPBIBATh COJEP)KAHHE OMOJIOTUYECKUX TEPMUHOB M TOHSATUMN: JKU3HB,
KJIETKa, OpraHu3M, MeTa0o0au3M (0OMEH BEIIECTB M MPEBPAIlCHUE SHEPTHH ), TOMEOCTa3
(camoperynsiys), ypoOBHEBas OpTraHMU3aIlUs JKUBBIX CHCTEM, CaMOBOCITPOM3BEICHUE
(peripoyKiusi ), HACAEACTBEHHOCTh, H3MEHYMBOCTh, POCT M Pa3BUTHE;

yMEHUE U3JlaraTh  OWOJOTHYECKHE TeopuH  (KJICTOYHas, XPOMOCOMHasl,
MyTaIlMOHHAsI, [IEHTpaJIbHAS JI0TMa MOJICKYJIIpHOUN Ouosorun), 3akoHsl (I'. Mennens,
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T. Moprana, H.W. BaBunosa) u y4enust (0 LEHTpax MHOT000pa3usi U MPOUCXOXKIACHUS
KyJbTypHbIX pacteHuit H.JM. BaBunoBa), omnpeaenarb paHHIbl UX NPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHUE BJIaJeTh METOJaMH HAy4YHOTO I[IO3HAHMUS B OWOJOTHM: HAOIIOJCHUE
U OMHCAHWE J>XUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AMS W IMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bI, BBISIBICHWE 3aBUCHMOCTH
MEXIY HCCIEIyEeMbIMH BEIIMYMHAMH, OOBSICHEHHUE TIIOJYYEHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI
Ha OCHOBAaHHH TOJTYYEHHBIX PE3yIhTATOB;

YMEHUE BBIACIATH CYIIECTBEHHBIC TMPU3HAKA BHUPYCOB, KIETOK MPOKAPUOT
U DJyKapuoOT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KIETKe, (HOTOCHHTE3a,
MIACTHYECKOTO 17§ DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, HWHAWBUAYAIHLHOTO PAa3BUTHS OpTaHH3Ma
(oHTOTEHER);

YyMEHHE TPUMCHATHh TOJYYCHHBIC 3HAHUA I OOBSICHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHATHS TMPAKTHICCKUX PEIICHUA B MIOBCETHEBHON JKU3HU
C 1IeNbI0 00ecnedeHust 0€30IaCHOCTH CBOETO 3/I0OPOBBS U 3A0POBbS OKPYKAIOIINX JIO/ICH,
COOJIIOZIECHNST HOPM TPaMOTHOTO TIOBEJEHUS B OKPY)KAIOIICH NPHUPOJHON Cpene,
MOHMMaHUE HEOOXOMUMOCTH HCIOJIB30BAHUS JOCTIKCHUNM COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIHOHATILHOTO TPHUPO/IOTIOIB30BAHUS;

YMEHHUE peIIaTh 3JIEMECHTAPHbIC TEHETUYECCKUE 3aJa4ll Ha MOHO- M JIUTHOPUIHOE
CKpElIMBaHue, CIICTUICHHOE HAacJeI0BaHue, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs TSl PECKa3aHus HACICIOBaHMsI TIPU3HAKOB Y OPTaHU3MOB;

yMEHUE BBINOIHATE JAOOPATOPHBIE U TIPAKTUYECKUE pabOThI, COOIOAATH MTpaBuia
npu paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS M3 PA3THUUHBIX
HMCTOYHUKOB (CpeICTBa MAaccOBOW HH(OpMAIUK, HAYYHO-TIOMYJISPHBIE MaTepUaIIb),
OTUYECKUE aCIEKThl COBPEMEHHBIX HCCJIEIOBaHWNA B  OHWOJOTUU, MEIUIIUHE,
OMOTEXHOJIOTHH;

yMEHUE CO3/1aBaTh COOCTBEHHBbICE MUCHMEHHBIE U YCTHBIE COOOIIeHHUs, 0000mmas
OronornyecKkyro MH(POPMAIMI0 W3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
MOHSATUIHBINA ammapaT OMOJIOTHH.

[IpeameTHbie  pe3ynbTaThl  OCBOEHUA ydeOHoro mnpenmera  «buosorus»
B 11 kJacce J0JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUHU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyUYHOW KapTHHBI
MUpa U HAy4YHOTO MHPOBO33pPEHHUSA, O BKIIAJE€ POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHMOJIOTMM, (PYHKIMOHAIBHOW TIPaMOTHOCTHM  YeJOBEKa
JUISl pEILEHUS )KU3HEHHBIX 33/1a4;

26



denepanpHas pabouast mporpamma | buonorus. 10-11 kmaccel (6a30BbIH YPOBEHB)

YMEHUE PaCKphIBaTh COJEp)KaHWE OWOJIOTHYECKUX TEPMHUHOB W TIOHSTHH: BUI,
NOMyJIsilKsg, TeHOGOHA, SBOJIOLUHMS, JBIXKyUIME CUIbl ((aKTOpbl) 3BOJIOLMH,
MIPUCTIOCOOJICHHOCTh ~ OPTaHMW3MOB, BHJA000pa30BaHUE, DSKOJIOTHYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOIYIEHTHI, KOHCYMEHTBI, PEAYILICHTHI, IEMU MUTAHUS, DKOJOTHIECKas
nMpaMujia, OuoreoreHos, onocdepa;

yMEHHEe M3Jarath OWOJIOTHYECKHE Teopuw (dBojtonmoHHas Teopus Y. J[apBuHa,
CUHTETHUYECKasi TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJABIIIEBOTO
cxonctBa K.M. bopa, depenoBaHus TiIaBHBIX HANpPaBICHUW MW IIyTE€H JBOJIIOLHAH
A.H. CeseprioBa, yuerus o 6uochepe B.M. BepHaackoro), onpeaensiTh rpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIQJCTh METOJAAMHU HAYYHOTO IIO3HAHWS B OWOJOTHH: HAOIIOJCHUE
U OINHCAHHWE >KHUBBIX CHUCTEM, NPOLECCOB U SBJIECHUN, OpraHU3alMs M TMPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIIBIJKEHHE TUIIOTE3bl, BBISIBIICHUE 3aBUCHMOCTH
MEXIY HCCIEIyEeMbIMH BEIMYMHAMH, OOBSICHEHHUE IIOJYyYCHHBIX PE3yJIbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbBI
Ha OCHOBAaHHH ITOJTYYEHHBIX PE3yIhTaTOB;

yMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTHYECKUX 0ObEKTOB:
BUJIOB, TMOMYJIALUMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OHOICOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBCHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
ot0Oopa, BU1000pa30BaHus, IPUCTIOCOOICEHHOCTH OPTaHU3MOB, JIEHCTBHS SKOJOTUYECKUX
(GaKTOpOB HAa OPTraHMU3MBI, MEPEHOCA BEIIECTB M IIOTOKAa DHEPTUH B IKOCUCTEMAX,
aHTPOITOTCHHBIX N3MECHEHHI B YKOCHUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKHUX IIUKIIOB B Onocdepe;

yMEHHE TPUMCHATHh TIONYYCHHBIC 3HAHUS JJI1 OOBSICHCHHS OHOJIOTHMYECCKUX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MOBCETHEBHON KU3HU
C LeNTbI0 o0ecnedeHust 0€30IaCHOCTH CBOETO 37I0POBbsSI U 37I0POBbsI OKPY’KAIOIIUX JIFOJIEH,
COOJIIOJICHNUsST HOPM TPaMOTHOTO TIOBEJCHUS B OKpY)KAIOIIEH NPUPOTHOU Cpeje,
MOHMMAaHUE HEOOXOAMMOCTH HCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
paIMOHAIBHOTO TTPUPOOIIOIH30BaAHNS,

yMEHUE pelniaTh dSJIEMEHTapHbIe OHOJOTUYECKHE 3aJlayd, COCTAaBISTH CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUM B IKOCHUCTeMax (IIeNU MUTaHus);

YMEHHUE BBIMOJIHATE JTJAOOPATOPHBIE W MPAKTUYCCKHE pabOTHI, COOIOAATH TTpaBuia
pu paboTe ¢ y4eOHBIM U J1a00OpPaTOPHBIM 000PYAOBAHUEM;

yMEHUE  KPUTHYECKH OICHMBAaTh W  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMYHBIX
HMCTOYHUKOB (CpeICTBa MacCcOBOW HH(OpMAIUU, HAYYHO-TIOMYJISIPHBIE MaTepUaIIb),
paccMaTpuBaTh ri00aabHbBIC YKOJIOTHIECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMHPOBATH
10 OTHOIIICHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
Oronornyeckyro MHPOpPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BATh
MOHSATUIHBINA ammapaT OMOJIOTHH.
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10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3liesioB U TeM [IporpammHoe conepxanue
/o 4acoB 00yJaroImMXcs

y4eOHOro npeImMeTa

Tema 1. buoJsiornst kKak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OUOIOTHU PackpsiBaTh coziepkaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHSTUI: HAYYHOE MUPOBO33PEHUE,
JIPYTUMU €CTECTBEHHBIMU HayKaMHu, Hay4Has KapTuHa Mypa, Hay4Hbld METOL,
bunocodueii, peurueii, STHKOM, I'UIOTE3a, TCOPHA, METOAbI
5CTETHKOM U paBoM. Pos Guonoruu ?{CCHeﬂOBaHH’I' c
B () OPMHUPOBAHUN COBPEMEHHOMN HAay4YHOI apaKiCpu3oBath OHONOTHIO KaK HayKYy,
€€ MECTO M POJIb CPEAU APYTUX
KapTUHBI MUpa. CucTeMa OUOJIOTUYECKUX
€CTECTBEHHBIX HayK. [lepeuncnsiteh
HayK.
Y pazielibl OMOJIOTMU B COOTBETCTBUE
,IZIYeM(mcmp atgm. M C OOBEKTaMH H3Yy4YEHUS.
opmpemei: 1. lapun, I. Mennens, HasbiBaTh BakHEHNIINE OTpaACIU
H. K. Konbnos, Jix. Yorcon n @. Kpuk. | 6y norpveckux snanmii n 3a/1a4H,
Tabauywl u cxemwl: «MeTObI TO3HAHUS crostue mepes 6uonorueit XX| B.
YKUBOU IPUPOIBI»
1.2 | MeToapI MO3HAHUS 1 MeToabl T03HAHUS KUBOUM IPUPOIbI PackpriBaTh coniep:kaHre TEPMUHOB U

YKUBOU MPUPOJIBI

(HabsroieHre, SKCTIEPUMEHT, OITMCAHMUE,
HU3MEpeHue, KilacCupuKaIus,
MOJICJTMPOBAHUE, CTATHCTHYCCKAs
00paboTKa JTaHHBIX).

JHemoncmpayuu:

MMOHATUI: HAYYHBIA METOJI, METOBI
HCCIICIOBAHUS.

XapakTepu30BaTb OCHOBHBIE METObI
MTO3HAHMS )KUBOUW MPUPOIbI: HAOIOICHHE,
AKCIIEPUMEHT, ONKUCAHUE, U3MEPEHNUE,
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Tabauywl u cxemvt: «MeTOABITO3HAHUS
YKUBOW MPUPOIBD.

Jlabopamopnuvle u npakmuyeckue
pabomol:

[Tpaktuueckas padora Ne 1.
«Mcnonp30BaHmue pa3TuYHbIX METOIOB
MIPU U3YYECHUH OMOJIOTMYECKUX
00BEKTOB»

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaThCTUYeCcKasi 00paboTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CUCTEMBI, IPOLIECCHI
Y UX U3yYECHUE

1

XKuBble cuctembl (OMOCHCTEMBI) KakK
MpEeAMET U3ydeHHsI OMOJIOTHH.
OTnu4ne KUBBIX CUCTEM

OT HEOPTraHUYECKON MPUPOIBL.
CgoiicTBa OMOCHCTEM U UX
pazHoobOpasue.

YpoBHU OopraHU3aIliid OMOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOUTHO-
KJICTOYHBIN, OPTaHU3MEHHBIM,
MOMYJISTIMOHHO-BHUI0BOH,
AKOCHUCTEMHBIH (OUO-T€OIEHOTHYECKUH),
Oounoc@epHbI.

Hayxku, nzyqaromue 6MocucTeMbl
Ha pa3HBIX YPOBHAX OpPTaHU3AIUH.
Hemoncmpayuu:

Tabauysl u cxemovl: «OCHOBHbBIE
PU3HAKH JKU3HUY, «Y POBHU

PackpbiBaTh coJiep;KaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0oOMEH BEIIECTB, pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HW3MEHYUBOCTb, PA3APAKUMOCTD,
JYHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yHOPSAI0YEHHOCTb,
CaMOpETYJISILNS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
YKMBOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, Pa3IpaKUMOCTh, JBUKECHHUE,
rOMEOCTa3, pOCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD».
Mopens monexynst JTHK

HACJICJICTBEHHOCTh, U3MEHUUBOCTb,
ABOJIONMS (MIPUCTIOCOOICHUE

K U3MEHSIOIUMCS YCIIOBHSIM).
[IpuBoaUTE MpUMEPHI OHOCUCTEM
pa3HOTO YPOBHS OpraHU3aIlud U
CpaBHHMBATh TPOSIBJICHHSI CBOICTB
KUBOTO Ha PA3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE TIPOIIECCHI,
poTeKarolue B ONOCUCTEMAX:

O0OMEH BEIIECTB U MPEBPAILECHUE
HHEPrUH, CAMOBOCIIPOU3BEICHUE,
CaMOPETYJISIINS, PA3BUTHE.

Coburonath npaBmiia 0EpeskKHOTO
OTHOIIICHUS K KUBOW MPHUPOJIEC

M Toro uacoB o teme

1

Tema 3. XuMu4yeckuii COCTaB U CTPOEHHUE

RJIE€TKHA

3.1

XUMHYECKUH COCTAB
KieTku. Boma u
MHHEPAJIbHBIEC COJU

1

XHMMHYECKAM COCTaB KJICTKH.
XYMMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bopa u MmuHepaibHbIE BellleCTBa.
OYHKINY BOABI U MUHEPAIbHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOIr0 OajaHca.
Hemoncmpavuu:

Juazcpammsr: «PacupeneneHue
XAMHYECKHX IJICMCHTOB B HEXKHBOU
npupone», «PacrpeneneHne XuMUYeCKIX

PackppiBaTh cosiepkaHre TEPMHHOB

Y TIOHSITUIA: DJIEMEHTBI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJb, BOJAOPOHBIE CBSI3H;
ruApoduIbHBIE U THAPOPOOHBIE
BEIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
CcOCTaBa KaK OJHO U3 CBOMCTB »KHUBOTO.
PacmipenensiTh XUMHUYECKUE IIEMEHTHI
0 TPYIIIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauyer u cxemwi: «llepronuueckas
Ta0JIMIA XUMUYECKUX SJIEMEHTOBY,
«CTpOoeHUEMONEKYITBI BOIBD»

OT KOJIMYCCTBCHHOTI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpu30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBS3B MCKOY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYCCKOT'O
COCIHUHCHUA U €TO (byHKLII/ISIMI/I B KJICTKC

3.2 | benku. CocraB u benku. CoctaB u ctpoeHne OEIKOoB. PackpbIBaTh copepxaHue TEPMUHOB U
CTpO€HHuE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OETIKOB. MOHSTHI: OEJIKHU, TOJTUMEPBI, MOHOMEPHI,
He3amenumeble 1 3aMeHUMBbIE AMUHOKUCIIOTBI, IIENTUAHAS CBS3b,
AMUHOKHCIIOTBI. AMUHOKHUCIOTHBIN MOJIMIIETITH, JIEHATYpaLus.
coCTaB. YPOBHU CTPYKTYpPbI OEITKOBOI XapakTepu3oBaTh OEJIKH Kak Kjacc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpPraHUYECKUX COCANHEHU;
TPETUYHAsI U YETBEPTUUHAS CTPYKTYpPA). | KIIAaCCH(PHUIIUPOBATH UX 10 CTPOCHHIO
XUMHYECKHE CBOMCTBa OEIJIKOB. (rmoOynsipHbie U GUOPHILISIpHBIE OEIKN),
buonornueckue GyHKIMH OEIKOB. NEPEUNCIIATh U XapaKTepU30BaTh
Jlemoncmpauyuu: (GbyHKITUU OCITKOB
Tabnauyvt u cxemwvl: «CTpoeHue
MOJIEKYJIbI OENKay.
Obopyodosanue: CBETOBOW MHUKPOCKOIIL,
MUKpOIpenapaThbl
3.3 | depmeHTHI — DepMeHTBI — OMOJIOTHYECKUE PackpbIBaTh conepkaHUe TEPMUHOB U
ouonornyeckue KaTaau3aTopshl. MOHATHI: EPMEHTHI, aKTUBHBIN TIEHTD,
KaTaJIn3aTOPBI Crpoenue ¢hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Ceu(pUIHOCTD,

cyOcTpaTHast cienupuIHOCTb.
Kodepmentsl. Buramussl.
Otnnuus hepMeHTOB

OT HEOPTaHUYECKUX KaTaJIn3aTOPOB.

KoepMeHTHI, OCITKN-aKTHBATOPHI 1
O€JIKU-UHTUOUTOPHI.

VYka3piBaTh OTINUUS (DEPMEHTOB

OT HEOPTaHWYECKHUX KaTallU3aTOPOB.
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Hemoncmpavyuu:

Tabauywvl u cxemol: «CTpoeHue
dbepMeHTay.

Obopyodosanue: 000pya0BaHNE
JUTSI TIPOBEJICHUST HAOJIIOICHUH,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
pabomui:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
(epMEHTOB (Ha MpUMEPE aAMHJIa3bI
WM KaTalla3bl)»

OOBACHATH poJib (PEepPMEHTOB

B (DyHKIIMOHMPOBAHUM JKUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B MEIUIIIHE,

B TOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

Yrnesoanel. JInmmmuael

YrieBoasl: MOHOCAXapuIbl (TI0K03a,
pubo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TIIMKOreH, LeJUTI0J103a).
buonornyeckue hyHKIIUN yTIEBOIOB.
JIunuIbl: TPUTIIULICPUIBI,
dbocdonunubl, CTEpOUIBIL.
IM'unpodunbHO-TUIPOPOOHBIE CBOKCTBA.
buonornueckue QpyHKITUN JIUHUIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JIUTIAIOB KaK UCTOYHUKOB SHEPTHUH.
Hemoncmpavuu:

Tabnuywl u cxemvl: «YTICBOABDY,
«JIunu b,

Obopyodosanue: 000pyTOBaHUE

PackpriBath copepkanrue TEPMUHOB U
TIOHATHH: YTJIEBOIbI, MOHOCAXaPH/IBI,
JCaxapu/ibl, OJMCAXapubl, TIIOK03a,
pubo3a, ae30kcuprdo3a, caxaposa,
JIAKTO3a, MalIbT03a, IEJUII0JI03a
(keTyarka), Kpaxmal, TITMKOTeH;
JUTUBI, TPUTTUIIEPUAB! (KHPBI, Macna),
dbochommmubl, CTEPOUIBI.
XapakTepru30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTAaHUYECKUX COCTMHCHHM.
KnaccudumupoBath yriieBOIbI U JIATTHAIBI
M0 CTPOCHUIO; IEPEUUCIIITh QYHKITUN
YTJICBOJIOB M JIUTIHIOB.

CxemaTtruecku n300pakaTb CTPOCHUE
MOJIEKYJI YTJIEBOIOB, JIUTTHIOB
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JUTSI TIPOBEICHUS HAOJIOICHUH,
M3MEPEHNN, IKCIIEPUMEHTOB

3.5 | HykienHoBbie Hyxkneunossie kucnotsl: JJTHKu PHK. PackpsiBaTh conepxaHne TEPMUHOB U
KUCIOThl. ATD Hyxneorn el — MOHOMEDBI MOHATUHN: IE30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JIHK), pubonykiennonas
¢bynkuuu [IHK. Ctpoenue u dyHKIMN kucnora (PHK), nykneotun,
PHK. AT®: ctpoenue u GpyHKIHH. MOJIMHYKJICOTUIHAA LIEIb
Hemoncmpayuu: (MOJMMHYKIEOTHT), KOMILJIEMEHTAPHOCTb,
Ilopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢bynkuuu JIHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankiuH. HACJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauywvl u cxemvi: PHK (nndopmanmonHas, TpaHcropTHas,
«Hyxnennossie kucnotsr; JJHK», pubocomanbHas); aieHo3uHTpudocdat
«buocuntes 6enka», «CTpoeHue (AT®), makpospruyeckast CBA3b.
MoneKyiasl ATO». XapakTepu3nupoBaTh HYKIEUHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COCTMHEHUS U
MUKpPOIIpEnapaThl HOCHUTEJIN HACIEICTBEHHON
uHdopmaIuu.
OTmeudaTb 0COOEHHOCTH CTPOCHUS
MoJIeKyJ HykiaenHOBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTudecku u300pakaTh CTPOCHHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, ATD
3.6 | Uctopus u MeTO/IbI IMutonorus — Hayka O KIIETKE. PackpbiBaTh conepxaHue TEPMUHOB U

W3YUYCHHUS KIIETKHU.
Knerounas teopus

Knerounas teopust — npumep
B3aUMOJICHCTBUS UCH U (PaKTOB
B HAYYHOM I1O3HAHHH.

MTOHATHUM: KJIETKA, IUTOJIOT U,
PacCKpbIBaTh COJIEPIKAHUE MOJIOKECHUN
KJIETOYHOW TEOPHUH.
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MeToapl U3y4eHHS KICTKH.
Jemoncmpayuu:

llopmpempui:

A. JleBeHryk, P. I'yk, T. [lIBanH,

M. lInennen, K. bap, P. Bupxos.
Obopyodosanue.: CBETOBOH MUKPOCKOII,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu
KJIETOK, TIOJTyYE€HHBIE C TOMOIIIBIO
CBETOBOTO M JIEKTPOHHOTO MHUKPOCKOTIA

[lepeuncnarh u XapaKTEpPU30BaTh
OCHOBHBIC METOJIbI U3YUCHUS KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOTIMPOBAHHE,
1eHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJICTOK M TKaHEH)

3.7

Knerka
KaK [1eJI0CTHAas
JKUBas CUCTEMA

Kinerka kak nenocTHas xKuBasi CUCTEMA.
OO6mre mMpu3HaKU KIETOK: 3aMKHYyTast
Hapy>kHast MeMOpana, MmoJiekyJisl JJHK
KaK T€HETUYECKUH arapar, cucrema
cuHTe3a Oenka. TUMbl KIETOK:
AYKapUOTHUYECKasd U MPOKAPUOTUYECKASL.
Oc00EHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6axrepuii. CTpoeHue
JYKAPUOTUYECKOU KIETKU. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpuOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYPBI — KJIETOUHAsI CTCHKA,
TIIMKOKAJIUKC, UX QYHKLIUH.
[Ina3maTuyeckas MeMOpaHa, €€ CBOMCTBA
U QYHKITIH.

PackpsiBaTh copepkaHne TEPMHUHOB U
NOHATUMN: KIJIETKH (3yKapuOTHYECKas,
MPOKApUOTUYECKast ), TNIa3MaTHIeCKast
MeMOpaHa (T1azManeMma), TITMKOKaITUKC,
TPAHCIIOPT BEIIECTB (MaCCUBHBIN,
aKTUBHBIN), SHIOUUTO3 ((arouuTos,
MUHOIIUTO3), 9K30IMTO3, KIETOUHAS
CTEHKa, HYKJICOU.

CpaBHUBaTh MKy COOOM
DYKapUOTUIECCKUE U TIPOKAPHOTHICCKHE
KJIETKH; OTMEYaTh CXOJICTBO U PA3IAYHUSI
B CTPOCHHUM KJIETOK OaKTepuid,
’KUBOTHBIX, PACTCHUN U TPHOOB
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Hemoncmpavyuu:

Ilopmpempwi: A. JleBenryk, P. I'yk,

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

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHHE
AYKApUOTUUECKON KIETKI», « CTpoeHHe
KUBOTHOM KIETKN», « CTpoeHue
pacTUTENbHOU KIETKN», «CTpoeHHe
MIPOKAPUOTUYECKON KIICTKI.
Obopyodosanue.: CBETOBOH MUKPOCKOII,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX M OaKTEPHUATBHBIX KJICTOK

3.8

Crpoenue
AYKapUOTUYECKOMN
KJIETKH

[luTorutazma u ee opraHou/IbI.
OnHOoMeMOpaHHbIE OPTaHOUIbI KJIETKHU:
OIIC, anmapart ['onbaKu, TU30COMBI.
[TosryaBTOHOMHBIE OPraHOUABI KIIETKH:
MUTOXOHJIPUH, TIITACTUIBI.
[Ipoucxox1eHnue MUTOXOHJIPUN U
mactua. Buasimnacrun.
HememOpanHbie OpraHoOuIbl KJICTKU:
PHUOOCOMBI, KJICTOUHBIN IIEHTP,
LEHTPUOJH, PECHUUKH, KTy TUKHU.
@yHKIUA OPraHOUIOB KIIETKHU.
Bxirouenus.

S npo — perynsaTopHbIN HEHTP KIETKH.
Crtpoenue siapa: saepHasi 000J04Ka,
KapuoIuiasMa, XpOMaTHH, IPBIIIKO.

PackpwiBaTh conepkaHne TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOU B,
sHjomIa3mMatuueckas cethb (O11C),
anmapat [ oJIbKu, TH30COMBI, BAKyOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEHTp (LIEHTPOCOMA), PECHHUYKH,
KTYTUKH, BKIFOUCHUS, SAPO, siAepHas
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE DyKAPUOTHUECKOM
KJIETKH 10 U300pKEHUSIM U

Ha MUKpOIIpernaparax;
KJIaCCU(PUIIMPOBATH OPTaHOUIBI
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XpoMoCcOoMBI. TpaHCOPT BEIIECTB

B KJIETKE.

Hemoncmpayuu:

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

T. llIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauysl u cxemovr: «CTpoeHue
AYKApUOTUUYECKOU KIETKW», «CTpoeHune
KUBOTHOM KJIETKN», « CTpOeHHE
pPacTUTENIBHOU KIETKW», «CTpoeHue
IPOKAPUOTUUYECKON KIIETKWY,
«Ctpoenue sapa KIETKI.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOTIpEnapaThl pAaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
pabomui:

Jlabopatopnas paborta Ne 2. «M3yuenue
CTPOEHHSI KJIETOK PACTEHUH, )KUBOTHBIX U
OakTepuil NoJ MUKPOCKOIIOM Ha FTOTOBBIX
MUKPOIIPENapaTax U UX OMNHCAHUEY

B 3aBUCHUMOCTHU OT OCOOEHHOCTEH UX
cTpoeHus! (OAHOMEMOpaHHBIE,
nBymMeMOpaHHbIE, HeMeMOpaHHbIE);
OMUCHIBATh (DYHKIIMH KaXKJIOTO
OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIIPO Kak
MECTO XpaHEHUs, nepenayn (yIBOoCHHE
XpOMOCOM) U pealin3aluu
(TpaHCKpHUIIIIKS ) HACJIEICTBEHHOU
MH(}OpMALUHU KIIETKH.

[lepeuucnsT U ONUCHIBATH KOMIIOHEHTHI
aqpa 1 uX QyHKIHHY;

CxeMaTtnyHO U300paxaTh CTPOEHUE
PACTUTEIBHOU U JKUBOTHOU KJIETKHU.
OOBACHATH OMOJIOTMYECKOE 3HAUCHHE
TPaHCTIOPTa BEIIECTB B KJIETKE

Htoro yacos no teme 8

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH

4.1 | OOMeH BeliecTs. 2 OOMeH BelecTB, WK META00IH3M. PackpriBaTh conep:xkaHue TEPMUHOB U
[InacTnueckuii Accumuiianus (TUIACTUYECKU 0OMEH) MOHSATUI: OOMEH BEIIECTB U
obmeH. DOTOCUHTES. U JUCCUMUIIALINS (PHEPTETUYCCKUMA MpeBpalleHue YHEPTuH (METa00IN3M),
XEeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI EAMHOIO aCCUMWJISALIUS, TJIACTUYECKUI OOMEH,
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nporuecca Meradonm3Ma. Poib 3akoHOB
COXpaHEHMS BEIIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubIii. Posb pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILICHUU
JHEPruu B KIIeTKe. PDOTOCUHTES.
CaetoBasi u TeMHOBas ¢asbl
dboTocuntesa. Peakiuu gporocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BiausiHue ycinoBuid cpesl
Ha ()OTOCUHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHU.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HaUCHHE XEMOCHUHTE3a
JUJIS1 )KU3HU Ha 3eMJIe.
Hemoncmpavuu:

Ilopmpemwi: K. A. Tumupsses.
Tabauywl u cxemwl: «XIJIOPOILIACTY,
«POTOCUHTE3»

JUCCUMUJISILUSA, SHEPTETUYECKUA OOMEH,
dhorocunTe3, HOTONIN3,
dhochopunupoBanue, MEPeHOCUNK
MIPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOU
dba3e.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX]1y ITOTJIOIIEHUEM COJTHEUHOMN
SHEPrUU XJIOPOPHIIJIOM U CHHTE30M
Monekya ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIE MPOIYKTHI U yCIOBUS
MIPOTEKAHUS PEAKIIMHA CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHHBaTh (OTOCUHTE3 U XEMOCUHTES.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HH Ha 3eMJie

4.2

DHEpPreTUYeCcKui
oOMeH

DHepreTuuecKuii 0OMEH B KJIETKE.
Pacmiennenne BemecTB, BRIJCICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KIICTKE.
DTansl SHEPreTUYECKOT0 OOMEHa.
['mukosns. bpoxenuen ero BUIbL.

PackpeiBaTh conepkanne TEPMHUHOB H
TOHSTHI: SHEPTETUUECKUI OOMEH,
TJINKOJIN3, MOJIOYHOKHCIIOE OpOKeHHE,
CIUPTOBOE OpOKEHHE, OMOTOTHYECKOe
OKHCJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE AbIxaHue. OKUCIUTENBHOE
dbochopunuposanue. IPHEKTUBHOCTH
HHEPreTUUECKOro OOMeHa.
Hemoncmpayuu:

Tabauywl u cxemvl: «TunsluTaHuD,
«MeTabonuzmy», « MUTOXOHAPUS,
«JHepreTuyeckuii 0OMeH»

TUCCUMUIISTINS, (PepMEHT.
XapakTepuzoBaTh OOMEH BEILIECTB U
MpeBpallieHue SHepTrur (MEeTad0IU3M)
KaK OJTHO MX CBOWMCTB KHBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO ¥ SHEPTeTHUECKOTO
oOMeHa B KJIETKE; yCTaHABINBAThH
B3aUMOCBSI3b MEKy HUMH.

Paznmmuate THIIEI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOodHBIN.

OnuckIBaTh ATaIbl SHEPTETUYECKOTO
oOmMmeHa (TI0ATOTOBUTEIBHBIH,
OECKHUCIIOPOIHBINA, KUCIOPOIHBIN )

U CPaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIUy TJIUKOJIN3A,
OpOKeHMS, KJIETOYHOTO JBIXaHUS;
BBISIBIIATH IPUYMHHO-CJICICTBEHHBIC
CBSI3U MEXK]y TJIMKOJU30M, KJIETOUHBIM
JIbIXaHHEM U CUHTE30M MOJeKy1ATO.
CpaBHuBath 3¢ (HeKTUBHOCTh
OECKHUCIIOPOTHOTO U KUCIIOPOIHOTO
ATAIOB

4.3

buocunTes Oeska

Peakiuy MaTpuyHOrO CUHTE3A.
I'enetnueckas uadopmarms u JJHK.
Peanuzanus renetnueckomn
nH(pOpPMaIIUU B KJIETKE.

PackpbiBaTh conepxaHne TEPMUHOB
Y MOHSATHUN: T€H, TEHETUYECKUHN KO,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHS,
TPaHCISLUS, KOJOH, aHTUKOJOH,
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['eHeTHYeCKMI KOJ MEr0 CBOMCTRBA.
TpaHckpunius — MaTpUYHBINA CUHTE3
PHK. Tpancnsuus — OuocuHTe3 Oenka.
Oransl Tpancisauuu. KogupoBanue
aMHUHOKHUCJIO0T. Pons pubocoms
OmocuHTe3e OeIKa.

Jemoncmpayuu:

Ilopmpemui: H.K. Konb1os.

Tabauyer u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunres Oenkay, « Permkarus JTHK,
«]'eHeTnuecKul KOO .

Obopyodosanue: MOIEIN- aNITITUKAITIN
«Y nBoenue IHK u Tpanckpunums»,
«buocunTe3 OeIKay

pubocoma, IeHTpaibHas 10TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUIIIETHOCTh, OJIHO3HAYHOCTH,
BBIPOXKJICHHOCTh, YHUBEPCAIBHOCTb,
HENEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceiBaTh 3TaMbl peasin3aluu
HACJIeICTBEHHOM MH(GOPMAIINH B KJIETKE.
CpaBHHBaTh pEAKIMA MAaTPUIHOTO
cuntezaMoiekyl PHK u Genka B kieTke

4.4

Hexknerounrnie
(bOpMBI KU3HU —
BUPYCHI

Hexknerounslie GopMbl )KU3HU — BUPYCHI.
Hctopus OTKpbITHS BUPYCOB

(. Y. UBanoBckuit). OcobeHHOCTH
CTPOEHMS U KU3HEHHOTO IIUKJIA BUPYCOB.
bakrepnodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE
BUpycaMu. Bupyc ummyHozaeduimra

yenoBeka (BY) — BozOyautens CITN la.

OOpartHas TpaHCKPHIIIHS, PeBEpTa3a u
uHTerpasa. [Ipodunakruka
pacipoCTpaHeHUs] BUPYCHBIX
3a00JIeBaHUH.

PackpeiBaTh conepkanne TEPMHHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHSA, KaIlCUI,
OakTepuodar, BUpyc UMMYHOe(UIIATA
yesoBeka (BIIY), oHKOreHHble BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJIETOUHYI0 (DOpMY KU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3HEESATEIIbHOCTH BUPYCOB.
OmnuceIBaTh )KM3HEHHBIN ITMKJI BUPYCOB
UMMYHOIe(PUITTA YEITOBEKa; pa3IniaTh
Ha pucyHkax BTM ((Bupyc TabauHoM
Mo3aukHn), bakrepuodar, BY.
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Hemoncmpavyuu:

llopmpemui: ]1. 1. VIBaHOBCKHIA.
Tabauywvl u cxemvl: «Bupyco»,
«bakreprnodarm»; «CtpoeHue u
*u3HeHHbIN nukn Bupyca CITIM/1a,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJi€JIb-anIlIMKaLIUs
«CTpoeHue KIeTKN»

OO60CHOBBIBATH U COOIIOIATH MEPHI
npo(UIaKTUKN PACTIPOCTPAHEHMUS
BUPYCHBIX 3a00JI€BaHUIN
(pecniupaTopHbIe, KEITyJOYHO-
KHILEYHbIE, KJICHIEBON dHIE(DAINT,
BUY-undekius)

Hror

O 9aCOB II0 TCMC

6

Tema S. Pa3MHOKeHHMe M MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MUTO3

1

KineTounpli UK, MW )KU3HESHHBIM 1K
kietku. MaTepdasza u MuTos.
[Tporeccel, mpoTekaromue B uHTepdase.
Penukanus — peakiusi MAaTpU4HOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{utonoruueckre OCHOBBI Pa3MHOKEHUS
Y MHJMBUIYaJIbHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Iporeccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MHUTO3a. buojoruueckuii CMbICI MUTO3a.
[Tporpammupyemasi TuGeIh KISTKH —
aroIITo3.

PackpriBaTh coaep:kaHre TEPMUHOB U
MOHSITUN: KJIETOYHBIN UK, HHTEp(a3a,
penyIUIMKaLHs, XpOMOCOMa, KAPUOTHIL,
rarjJIONIHBINA, TUIIONIHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHTO3 €ro cTaauu: npodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN [IUKIT KIETKH;
MEPEUYUCIIATh U XapaKTepru30BaTh
MEepUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATH WX MEXKTy COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHW3MOB, CPABHUBATh
XPOMOCOMHBIEC HAOOPHI KJIETOK.
CpaBHUBATh CTaIMM MUTO3A.
PaznnyaTe Ha MUKpoOIIpenaparax
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Hemoncmpavyuu:

Tabauyvl u cxemovl: «KIeTOUHBIN UK,
«Pernukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas!
MOJIeTb-anIIuKanus «Jlenenue KieTkmny;
moaens JIHK.

Obopyoosanue.: CBETOBOW MUKPOCKOIT U
Mukponpenapat «Kapuoknnes B KieTkax
KOpEUIKa JTyKa».

Jlabopamopnsie u npakmuueckue
pabomul:

JlabopaTtopHast pabota Ne 3.
«HabnroneHue MuTO3a B KJI€TKaxX
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenapaTax»

Y PUCYHKAaX CTaJuy MUTO3A.
PackppiBaTh OMOJIOTUYECKU CMBICIT
MHUTO3a

5.2

Dopmsbl
Pa3MHOKEHUS
OpraHU3MOB

®dopMBI pa3MHOKEHHUST OPTaHU3MOB:
Oecrosioe U MO0JIOBOE.

Bubl 6ecrnionoro pa3sMHOKEHUS:
JieJICHUEe HAJIBOE U TTIOYKOBAHKUE OJHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE PAa3MHOXKECHUE.
HckyccTBeHHOE KIIOHUPOBAHKE
OpraHU3MOB, €r0 3HAUCHUE
JUTSICEJICKITUH.

[TosioBOE pa3MHOKEHHUE, IO OTINYNS
oT OecroJIoro.

Jemoncmpayuu:

PackpwiBaTh cojiep:kaHre TEPMHUHOB
Y TIOHSATHM: Pa3MHOKEHHUE, KIIOH,
MOJIOBBIC KJIETKH (TaMEThl),
ANLEKIIETKa, CIEpMAaTO30H/I, 3UTOTA,
JIETIEHUE HAJIBOE, IOYKOBAHUE,
cropyJisiiusi, pparMeHTarus,
BEr€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, TTOJIOBHIC
JKeJe3bl, CCMCHHUKH, SIMYHUKH,
OIIOIOTBOPEHHE (HAPYKHOE,
BHYTpEHHEE).
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Tabauyvl u cxemovr: «POPMBI

Pa3sMHOXKEHUSI OPTaHU3MOBY, «J{BOMHOE

OIUIOJJOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lenenue KineTku
Oaktepun», «BereraTuBHOE
pa3sMHOXKEHUE pacTeHu», « CTpoeHue
MOJIOBBIX KJIETOK)

XapakTepu3oBaTb 0COOCHHOCTH

¥ 3Ha4YeHHe OECToIOoro U MmojJoBOro
CIIOCOOOB Pa3MHOKEHUS.

Boinensts Bupl 0ecronoro
Pa3MHOKEHUS; BBISIBIATD B3aUMOCBSI3H
Mexay (popmamu u cnocodamu
Pa3MHOXEHUS, U UX OMOJIOTHYECKUM
3HaYCHUEM.

Brnanets npuémamu BereTaTuBHOTO
Pa3MHOXEHUS KYJbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapakTepru30BaTh MOJOBHIE KIETKU:
SULIEKIIETKH, CTIEPMATO30U/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meito3. Craguu meiiosa. [Iponeccsl,
MPOUCXOIAIINE HA CTAIUSIX MEHo3a.
[loBenenue XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckunii cMbICa
Y 3HAYEHUE MENo03a.

JHemoncmpayuu:

Tabauysl u cxemol.: «JleNCHUSKICTKIY,
«Meiios».

Obopyoosanue: moaens JTHK;
MarHMTHas MOJIC/Ib-aNTIINKaIIAs
«Jlenenue kneTkn»

PackpriBaTh comepxaHue TEPMUHOB U
MMOHITHI: MEI03, KOHBIOTAIIUS
XPOMOCOM, TIEPEKPECT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.
XapakTepu3oBaTh MeH03 KaK CIIOCo0

KJICTOYHOI'O ACJICHHA, OIIMCBHIBATh MEHo3
10 CTaausAM; CpaBHHUBATh CTAAUU Meo3a

H MHTO3Aa.

Paznuuares Ha puCyHKax cTaguyd MEWo3a;

pacKpbIBaTh OUOJOTUYECKOE 3HAUCHUE
Meno3a

42



®denepanbHas padoyas nporpamma | buomorus. 10-11 kmaccer (0a30BbIl yPOBCHB)

5.4 | O6pa3oBanue u ["ameTorenes — mpoiecc 00pa3oBaHUs PackpsiBaTh copepkaHle TEPMUHOB U
pa3BUTHE OJIOBBIX MOJIOBBIX KJIETOK Y>KHBOTHBIX. MOHATUIN: TAMETOT€HE3, CIIEpMATOTeHE3,
KJIETOK. [TonoBbIe kee3bl: CEMEHHUKU U OOT€HE3, CIIEPMATO30H/ I, aKPOCOMa,
OnogoTBOpEHKE angHukd. OOpa3oBaHHe U pa3BUTHE SUTIEKIIETKA, TTOJIIPHBIC TETIbIIA.

HOJIOBBIXKJIETOK — raMeT (CIepMaTo30m 1, | XapaKTepu30BaTh OCOOCHHOCTH
ANUIIEKIIETKA) — CIepMaTOreHes3 u raMeToreHe3a y >KUBOTHBIX M €T0 CTa/INH;
ooreHe3. OCOOEHHOCTH CTPOCHHUS MIOJIOBBIE KJIETKH KUBOTHBIX Y OIIUCHIBATH
SWUIIEKIIETOK ¥ CIIEPMAaTO30HU/I0B. MPOIECC UX PA3BUTHAL.

OmonorBopenue. [Taprenorenes. CpaBHMBATBH CIIEPMATOTEHES U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OMIOI0TBOPEHUE,

Tabnuyst u cxemol: «IIpsimoen HerpsiMoe | OMOTOTMYECKOE 3HAUECHUE

pa3Butuey, «['amerorenes OTLJIOTOTBOPEHMUS

y MJICKOMTUTAOIINX U YEIIOBEKAY.

Obopyodosanue: Monenb MeTadazHon

XPOMOCOMBI, MUKPOCKOTI,

MUKporpenapatsl « CriepMaTo301/1blI

MJICKOTIUTAIONIETO», « SIMIIeKIeTKa

MJIEKOTIUTAIOIIIET 0.

Jlabopamopnsie u npakmuueckue

pabomur:

Jlabopatopnas pabota Ne 4. «3ydenue

CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenapaTax»

5.5 | UnauBuayaapHOE NuauBuayanpHOE pa3BuThe (OHTOTeHe3). | PackpbhiBaTh copepikaHHe TEPMHHOB
pa3BuTHE OMOpHOHAIBHOE Pa3BUTHE U TIOHATHIA: OHTOTEHE3, YMOPHOTEHE3,
OpPraHH3MOB (aMOpuorenes). Dtarbl SMOPHOHATIBHOTO | 3UTOTA, IPOOJIeHHE, OIaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX KMBOTHBIX:

MopyJa, 6actyna, 61acToes,
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IpoOJieHue, TacTPyJIALNs, OPraHOTeHE3.
[TocTamMOproHanbHOE pa3BUTHE. THIIBI
MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (JTMYUHOYHOE).
Bnusinue cpeasl Ha pa3BuUTHE
OpraHu3MoB; (aKTophbl, ClIOCOOHbIE
BBI3BIBATh BPOXKICHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3
[[BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJIuy Pa3BHUTHUA.

Jemoncmpayuu:
Tabnuywl u cxemvr. « OCHOBHBIE CTaAUHU

OHTOreHe3ay, «IIpssmoe u Henpsamoe
pa3BUTHE», «/{BOMHOE OILIOJOTBOPEHUE
YUBETKOBBIX PACTEHUI»

racTpy’na, HelpyJa, OpraHOTCHE3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHOHABHOE PA3BUTHE: MPSIMOE
1 HenpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIOpa, bUIBIIEBOE
3€pPHO, CIIEPMHH, 3aPOIBIIIEBBIN MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.

OnpenensiTe ATanbl SMOPUOHATIEHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaX U
mpernaparax u OMUCHIBATH MTPOIIECCHI,
MIPOUCXOISIIIINE HAa KAKIOM JTarle.
CpaBHUBaTh EPUOIbI OHTOTEHE3A;
MPSAMOE M HEMPSMOEe (JIMIMHOYHOR)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOABIIIN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBICHATH OMOJIOTHYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(hO30M;
OTPHUIIATEIHLHOE BIUSIHUE aJIKOTOJIA,
HUKOTHHA U JAPYTUX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHE 3aPOIbIIIA
YeJIOBEKa.

OnuceIBaTh MPOLIECC IBOMHOTO
OTTOJIOTBOPCHHMS Y IIBETKOBBIX
pacTeHun

HToro uacoB o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [Ipenmer u 3a1a4M TEHETUKH. PackpsiBaTh cojiep:kaHuEe TEPMUHOB U

O HACJIEJACTBEHHOCTH Ponb nutonoruu u sMOpuoOIOrUU MOHATHI: T€H, TCHOM, TeHOTH, (PEHOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHUM I'eHETHKU. Bkiias XPOMOCOMBI, aJJIeJIbHbIE TeHbI (aJUIeIn),
POCCHICKUX U 3apyOEkKHBIX YUEHBIX B rOMO3UI0Ta, FETEPO3UTOTA,
pa3BUTHE T'€HETUKU. METObI TEHETUKN | TOMMHAHTHBIN MpU3HaK (FeH),
(TMOPUIOTOTUYECKUH, pelLeCCUBHBIN MTpU3HAK (T€H), YhcTast
IUTOr€HETUYECKUI, MOJIEKYJISIPHO- JUHUSL, TUOPUIL.
TEHETUYECKUH). [lepeuuncnsaTh 1 XapakTepU30BaAThH
OCHOBHbBIE T€HETUYECKUE MTOHATHSI. METO/Ibl TEHETUKHU: THOPUAOTOTUUECKUN,
['eneTnueckasi CUMBOJIHMKA, LATOr€HETUYECKUI, MOJIEKYJISIPHO-
HCTIOJIb3yeMasi B CXeMax CKPEIIMBAHUM. | FeHETHYECKUM, JOMUHAHTHBIEC U
Jlemoncmpayuu: pelieCCUBHBIE TPU3HAKU PACTCHUHN U
Ilopmpemui: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBuios, C. C. YeTBepUKOB, [Tosb30BaTHCS TEHETUYECKOM
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue.: MOJEb- ANITITUKAIIHS JUISL 3aUCU TEHOTUIUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIMBAHUE, CKpEILUBaHUSA
repbapuii «I'opox moceBHO

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaCJIeTI0BAHUS PackpriBaTh coaepxaHue TEPMUHOB

HacJIeJOBaHUS MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSITUN: MOHOTHOPHUIHOE

MIPU3HAKOB. I'. Mennenem. MoHOTrHOpHIHOE CKpelrBaHue, QCHOTUITMYCCKUE

MounorubpugHoe CKpeluBaHue. 3aKoHeMHOO0pa3us TPYIIbI, THOPUIOIOTUUECCKUNA METO/I,

CKpEIIMBaHUE rUOpUI0B NIEPBOTO MOKoJeHus. [IpaBuio | yucTeie TMHUN, TOMUHUPOBAHUE TEHOB

AOMHWHHUPOBAHMA. 3akoH paciCIlICHUA
IIPHU3HAKOB. ['mmoTe3a 4YHUCTOTHI raMer.
IlonmHOEM HEemoaHOE JAOMHWHHUPOBAHUC.

(MoHOE, HETOJHOE), PaCILEIIIEHUE
B IIOTOMCTBE.
OnuceIBaTh METOAUKY MPOBEACHUS
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Hemoncmpavyuu:

Ilopmpemui: I'. MeHnens.

Tabauysl u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €TO IUTOICHETUYECKas
OCHOBa», «3aKOH paCIIEIJIEHUS U €ro
LHUTOT€HETHUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MOJENH-aNIuKauu « MoHOTHOpUAHOE
cKpeuiuBaHue», «Henomnoe
JOMUHHUpPOBaHUE», repbapuii «I'opox
IIOCEBHOW»

I'. MeH1e11eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OHOM Maphl MPU3HAKOB
y ropoxa MOCEBHOTO.

PackpbiBaTh cojiep:kaHre 3aKOHOB
eauHoo0pa3usi THOPUIOB IEPBOTO
MOKOJICHHSI ¥ 3aKOHA PaCIICTICHHUS.
OOBICHATH TUIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHusi, 0OBICHITH €T0
IIUTOJIOTHYECKUE OCHOBBI U PEIIATh
TCHETHYECKHUE 3a/1a9n

Ha MOHOTMOpPHUJIHOE CKpEIIMBaHUE

6.3

JurubpugHoe
CKpEIIMBaHUE.
3aKOH HE3aBUCUMOTI'0O
HacJIeJOBaHUS
MIPU3HAKOB

JuruOpugHoe ckpenBanmie. 3aKoH
HE3aBUCUMOTO HACJIeIOBAHUS
npu3HakoB. [{uToreneTnueckre OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUSI.
AHanu3upytoniee CKpeluBaHue.
Hcnonp3oBaHne aHATM3UPYIOIIETO
CKpEITUBAHUS VIS OTIPEACIICHHUSI
reHOTUIa 0COoOu.

JHemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabnauyvt u cxemol: «JIurudpuanoe
CKpentuBanuey, «llutomornueckue
OCHOBBI JIATUOPHTHOTO CKPEITUBAHUS.
Obopyoosanue.: MOJIETb- ANITUTAKATIS
«JlurubpuiHOe CKpEIIMBAHUE)

PackpbiBaTh coaepkaHUE€ TEPMHUHOB U
MOHSATHI: TUTHOPUIHOE CKpEIIUBaHNUE,
AHAIM3UPYIONIEE CKPEIIMBAHUE.
OmnuceiBaTh ONBITEI . Menaens

110 U3YUYCHUIO HACIEOBAHUS JIBYX ap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpbiBaTh cofepKaHUE 3aKOHA
HE3aBHCHUMOT0 HAaCIEIOBAHUS TTPU3HAKOB.
[IpuMeHITP MaTEMAaTUUYECKHUIN pAcCUeT
C TIOMOIIbIO METO/1a IEPEMHOKEHUS
BEPOSATHOCTEH U 3aMUCh C TTOMOIIIBIO
(hCHOTHITMYECKUX PATUKAIIOB
paclIeIIEHUs TPU3HAKOB Y TOTOMKOB
110 ()EHOTHUITY U TEHOTHITY.
3anuchiBaTh CXE€Mbl JUTHOPUIHOTO
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CKpCIIUBaHUA, OOBSICHATH €r0
IMUTOJIOTUYCCKUC OCHOBBI U PCIIATDH
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[HOC
CKpCIINBAHUC

6.4

CuensieHHoe
HacJIEJOBaHHUE
MIPU3HAKOB

CueruieHHOE HacIe0BaHUE TPU3HAKOB.
Pabota T. MopraHa 1o clierjieHHOMY
HaclieJoBaHuio reHoB. Hapyienue
CUEIICHUS TEHOB B PE3YyJIbTaTE
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOPHUS
HACJICICTBEHHOCTH.

['eneTnueckue KapTel.
Hemoncmpavyuu:

Ilopmpemui: T. Mopras.

Tabnuywl u cxemvt: «Merios»,
«I'eHeTHYEeCKUE KapThl pACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue: MUKpoOIIpenapaT
«po3odpuna» (Hopma, MmyTauuu Hopmbl
KpPBUIBEB U OKPACKU TEJIa), MUKPOCKOII,
Moenb-anrmkanusa «llepekpéct
XPOMOCOMY.

Jlabopamopnuvle u npakmuyeckue
pabomur:

JlabopaTtophas pabota Ne 5. «3yuenue
pe3yIabTATOB MOHOTHOPHUIHOTO

Y JUTUOPUIHOTO CKPEIIUBAHUS

PackpriBaTh copepxkaHue TEPMUHOB U
ITOHATHN: CLEIJIEHHOE HACIICIOBAHNE
MPU3HAKOB, PEKOMOWHAIMS T€HOB,
F€HETUYECKUE KAPTHI XpPOMOCOM,
MOpraHuja.

Ha3bpiBaTh OCHOBHBIE MOJOKEHUS
XPOMOCOMHOU TEOPHUU
HacnencTseHHocTH 1. Moprana;
PacKphIBaTh CoJiepKaHUE pabOThI

T. Moprana 1o ClerieHHOMY
HaCJIeJOBAHUIO T€HOB U MPUYUHBI
HapylIEeHUs CUETUICHHS MEXIy TeHaMHU.
3anuchIBaTh CXEMbl CKPEITUBAHUS

IIPY CLEIICHHOM HACJIEI0BAHUH,
OOBSCHSATH MPUYUHBI PEKOMOMHAITIH
T'€HOB, OIMPEAEIATh YUCIO TPy
CLEIUICHHS T€HOB; pelIaTh FTeHETUYECKHE
3a/1a4d Ha CLIETUICHHOE HACJIeI0BaHUE
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y Ip030(HIIBI HAa TOTOBBIX
MHUKpOIIpenapaTax»

6.5 | I'eHeruka nosna. I'enetuka noma. XpoMOCOMHOE PackpbIBaTh copepkaHue TEPMUHOB U
Hacnenosanue OIIPENEIICHHE M0JIa. AYTOCOMBI U MOHATUI: XPOMOCOMHBIN HabOD,
IIPU3HAKOB, II0JIOBBIE XPOMOCOMBI. ' OMOTaMeTHBIE U | ayTOCOMBI, ITI0JIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C MTOJIOM reTeporaMeTHbIe OPraHU3MBlI. rOMOTI'aMETHBIN I0JI, FETEPOraMEeTHBIN

HacnegoBanue npru3HaKkoB, CUEIJIEHHBIX | [TOJI, CLEIJIEHHOE C ITOJIOM HACJIEI0BaHNE
C IOJIOM. IIPU3HAKOB.
Jemoncmpavyuu: OOBSICHATH ITUTOJOTHICCKHUE OCHOBBI
llopmpempui: I'. Mennens, T. Mopran, XPOMOCOMHOI'0 MEXaHU3Ma ONPEEICHUS
H.M. BaBuios. [10J1a Y pa3JIMYHbIX OPraHUu3MOB.
Tabauysl u cxemol: «I'eHeTHKA TIOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIEA0BaHUS, HaCJIeI0BAHMSI IPU3HAKOB, CLETIJIEHHBIX
CUEIJIEHHOTO € TI0JIoM», «KapuoTumnsl Y HE CUEIUIEHHBIX CIoJIOM. Pemars
YEJIOBEKa U KUBOTHBIX» reHEeTUYECKHUE 3a/1a4i Ha HACJleI0BaHue
CLEIUIEHHBIX C MI0JIOM IIPU3HAKOB

6.6 | U3MeHUnBOCTE. N3meHunBOCTh. BBl N3MEHYMBOCTH: PackpbiBaTh conepxaHue TEPMUHOB U
HenacnencreeHHas HEHACJIeJICTBEHHAs! U HACIIEACTBEHHA. MOHSATUI: U3MEHYUBOCTb,

U3MEHYHUBOCTD Ponb cpeasl B HEHACIEACTBEHHON HACJIEICTBEHHAs! U3MEHYHUBOCTb,

U3MEHUYMBOCTU. XapaKTEPUCTUKA
MOAU(UKAITMOHHON N3MEHUYHUBOCTH.
BapuanuuonHbii psag v BapualMOHHas
kpuBas. Hopma peakinuu npusHaka.
KonuuecTBeHHBIE M KQUECTBEHHBIC
MIPU3HAKU U WX HOPMa PEAKIIHH.
CaoiicTBamoau(puKaImOHHON
U3MEHYHUBOCTH.

HEHACJIeJICTBEHHAS N3MEHYUBOCTD,
MoaU(pUKAIIMOHHAS U3MEHYUBOCTb,
BapHAaIMOHHBIN psifl, BApUAHTA,
BapHalMoOHHas KpUBasi, MPU3HAK,
HOpMa peaKIMH, KOJIMUYECTBEHHBIE U
KaueCTBEHHBIC MTPU3HAKU.
KnaccudunupoBats BUAbI
U3MEHYMBOCTH U BBISBIIATH UX
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Hemoncmpavyuu:

Tabauywvl u cxemvl: «Buapl
U3MEHUYUBOCTIY, «MoaudukanmonHas
M3MEHYHBOCTDY.

Jlabopamopnuvie u npakmuueckue
pabomol:

Jlabopatophas pabota Ne 6. «3yueHue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BaPUAIIMOHHOTO Psijia U
BApUALIMOHHOW KPUBOI»

OMoJ0ruYecKre 0COOEHHOCTH.
IlepeuncnsaTh CBOMCTBA
MOAU(PUKAIMMOHHON N3MEHYUBOCTH U
OOBSCHATH €€ 3HaYCHUE ISl OpPTaHU3MOB.
Pa3znnyarh KOJIMYECTBEHHEBIE U
KaueCTBCHHBIC TTPU3HAKH; CTPOUTH
BapUAIMOHHBIA Psifl, BAPUAIIMOHHYTO
KPUBYIO, BBIUUCIIATH CpEHEE 3HAUCHHE
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTD

HacneactBenHas, uim reHOTUIMMYECKAs
U3MeHYUBOCTh. KoMOMHaTUBHAS
M3MEHYMBOCTh. M€EH03 U TTOJI0OBOM
IIPOIIECC — OCHOBA KOMOWHATUBHOM
W3MEHUMBOCTU. MyTalimoHHast
M3MCHYHMBOCTb.

Knaccudukanus myTtanuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.
YacToTa 1 NpUYUHBI My TallAMN.
MyTtarennsie (HaKTOpHbI.

3aKOH TOMOJIOTUYECKUX PSAJI0B

B HACJICJICTBEHHOW M3MEHUYUBOCTU
H. . BaBusioBa. Buesinepnas
HaCJICICTBEHHOCTb U U3MEHUYUBOCTb.
Jemoncmpavuu:

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

Tabauyvt u cxemol: «MyTarmoHHas

PackpriBaTh coaep:kaHre TEPMUHOB U
TTOHSATHUM: HACJICACTBECHHAS
W3MEHYMBOCTH, KOMOMHATHBHAS
M3MEHYMBOCTh, MyTallMOHHAS
W3MEHYMBOCTh, MyTaHT, MyTallUH:
T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUILIONANS, aHEYIJIOW NS, MyTarcHsbl.
XapakTepu3oBaTh HACIEICTBECHHYIO
M3MEHYUBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSJIOB

B HaCJIEJICTBEHHOU N3MEHYUBOCTHU

H. . BaBuioBa u 00BICHATEL €ro
3HAYEHUEJIS OMOJIOTHH U CEJIEKIIUH.
KnaccuduimpoBats MyTaluu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE Y IPUBOIUTH
MIPUMEPHI My TaIUH.

OOBSACHITH NPUYMHBI BO3SHUKHOBEHUS
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M3MEHYHBOCTDY.

Obopyodosanue.: MUKPOCKOTI,
Mukpornpenapar «Jlposzodunay (Hopma,
MyTanuu (OPMBI KPBUTHEB B OKpacKa
Teja); KOMHATHBIE PACTeHUS C MECTPOi
OKpPACKOM JIMCTHEB.

Jlabopamopnuie u npakmuueckue
pabomul:

Jlabopatopnast pabota Ne 7. « AHanu3
MyTaIui y Apo30(HIIbl Ha TOTOBBIX
MUKpOIpenapaTax»

MYTaIHid, poJib (haKTOPOB-MYTareHOB.
CpaBHHMBaTh BBl MyTaIlui; BBISIBIISATH
MIPUYUHBI HACJICICTBEHHOM
W3MEHUYMBOCTH, MUCTOYHUKH MYTarcHOB
B OKpYKarolieit cpese (KOCBEHHO).
XapakTepru30BaTh BHESAICPHYIO
HACJICICTBEHHOCTh U H3MEHYNUBOCTh

6.8

['eneTuka 4eaoBeka

I'enernka yenoBeka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METOIbI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomouieto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YeJIoBeKa: reHHbIe 00J1e3HH, 00IC3HH

C HacJIeACTBCHHOM
MPEAPACIION0KEHHOCTbIO, XPOMOCOMHBIE
6one3nn. ComaTHyecKue u
T€HEPATUBHbBIC MYTALUU.

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTUI YETIOBEKA,
[UTOTE€HETUYECKUIN METOI,
re€HEaJOTMYECKUN METO, POIOCTIOBHEIE,
OJIN3HELIOBBIN METO/I, HACTIEICTBCHHBIC
0oJie3HU: (MOHOTEHHBIE,

C HACJIEICTBEHHON
MPEIPACIION0KEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETUIECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsaTh 0COOEHHOCTH U3YUCHUS
T€HETUKHU YEJIOBEKA; MPUBOAUTH
MIpUMEPHI HACJIEACTBEHHBIX O0JIe3HEH
YeJI0BEKA, XapaKTepU30BaTh METOJIbI UX
NpoQHIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEJIUKO-TE€HETUYECKOTO
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CrtBosioBbI€ KiIEeTKH. [[prHLIATIBI
3I0pOBOT0 00pa3a KU3HHU, TUATHOCTUKH,

HpO(l)I/IJ'IaKTI/IKI/I N JICYCHUS I'CHCTHUYCCKHNX

OonesHeil. MeanKko-TeHETHIECKOe
KOHCYJIbTUPOBaHKE. 3HAUYCHUE
MEUITMHCKON TEHETUKU

B TIPEIOTBPAIICHUH U JICUCHUN
TCHETHYECKUX 3a00JIeBaHUH YeIOBEKA.
Jemoncmpavyuu:

Tabnuywvr u cxemor: «HacnenoBanue
pesyc-aktopay, «I'eHeTruka rpyri
KPOBI».

Jlabopamopnsie u npakmuueckue
pabomul:

[Tpaktuueckas pabora Ne 2.
«CocraBieHUE U aHATIU3 POJOCIOBHBIX
YEJIOBEKA

KOHCYJIbTUPOBAHHS.
BhIsSBISATE U CpaBHUBATh MEXIY COOOM
JIOMUHAHTHBIEC U PELECCUBHBIC IPU3HAKU
YEJIOBEKA.

CocCTaBiATh M aHAIM3UPOBATH
POIOCIIOBHBIE YETI0BEKA

Htoro yacosB 1o teme 8
Tema /. CeJiek1iusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenekuus Kak HayKa 1 Cenekuust Kak HayKa U MpOIECC. PackpsiBaTh conepxkaHne TEPMUHOB

U Tporecc

3apoKIeHUE CEeJICKIIMU U TOMECTUKAIIHS.

Yuenue H. U. BaBunosa o 1ieHTpax
MHOT000pa3usi U MPOUCXOKICHUS
KyJBTYPHBIX PACTCHHIA.

L{eHTpbI NPOUCXOXKICHUS TOMAIIHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATHUM: CEJIEKIIUs, COPT, MOPO/Ia,
HITaMM, TOMECTUKALIMS, WU
OJOMAIITHUBAHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTECHUU U
KUBOTHBIX, THOPUIU3AITHUSA,
HCKYCCTBEHHBIN OTOOD.

51



®denepanbHas padoyas nporpamma | buomorus. 10-11 kmaccer (0a30BbIl yPOBCHB)

Hemoncmpavyuu:

Ilopmpemwi: H. U1. BaBuios.
Tabauyvt u cxemwvi: xapra «LleHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYpHBbIXpacTeHu», «[lopoasl
JOMaIIHUX )KUBOTHBIX», «CopTa
KYJBbTYPHBIX PacTEHHII».
Obopyodosanue: MyJISKU TUIOJIOB U
KOPHEIJIO0B JUKUX (GOpM U
KYJbTYpPHBIX COPTOB PaCTEHUM;
repbapuii «CenbCKOX03s511ICTBEHHbIE
pacTeHUS»

Ha3piBaTh 1 cpaBHUBATh OCHOBHbBIE
ATaIbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. Y. BaBunosa

O LIEHTPaX MPOUCXOXKICHUS KyJIbTYPHBIX
pacTeHMI; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oyaraMyd BO3HUKHOBEHUSIIPEBHEUIITUX
UBMJIN3AIUH.

CpaBHHBATh cOpTa KyJbTYPHBIX
pacTeHHil, MOPOABI TOMAIIHUX
KUBOTHBIX U UX JTUKUXIIPEIKOB.
OLieHUBaTh POJIb CEIICKIINU

B 00€CTeueHUH PO I0BOILCTBEHHOM
0€30IacCHOCTH Y€JIOBEUYECTBA

7.2

Metoasl
JTIOCTUKECHUS
CEJIEKIIMU PACTCHUM
Y KUBOTHBIX

CoBpeMeHHBIE METOIbI CEJICKIINH.
MaccoBblif 1 UHAUBUY AJIbHBII OTOOPBI
B CEJICKIIMUPACTCHUN W KUBOTHBIX.
Ouenka 3KcTepbepa.
bau3kopoaCTBEHHOE CKpEIIMBAHUE —
uHOpuAuHT. Yucras quHus.
CkpeniuBaHue YUCThIX JTUHUH.
I'eTeposuc, nnm rubpugHas cuia.
HepoacrBennoe ckpeniuBanue —
ayTOpuauHr. OTHanéHHas
rudpuanzanus u e€ycrexu.
HckycCTBEHHBIN MyTareHe3 v MoJy4YeHue
MOJUIIOUAO0B. JIOCTHKEHUS CeIeKIINU

PackpbiBath copepkaHue TEPMUHOB U
MOHSITHI: KICKYyCCTBEHHBIA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYAJIbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeIllMBaHUe, YUCTas JINHUS, TETEPO3NC,
HEPOACTBEHHOE CKpPEUIMBAHUE,
HCKYCCTBEHHBI MyTareHes,
noymrionibl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUTYyJIBHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHHS
MOJIUTLIIONIOB.
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pacTEeHHil, )KUBOTHBIX U
MHUKpPOOPTaHU3MOB.
Hemoncmpayuu:

llopmpemwi: . B. Muuypum,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rudpuauzanus», «PaboTel akageMuka
M. @. BanoBay, «Ilomummonaus.
Obopyoosanue.: MyIsiKYU TUIOAO0B U
KOPHEIUIOJ0B AUKUX OopM U
KYJIbTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnuvie u npakmuueckue
pabomui:

Dkckypceus «OCHOBHBIE METOIBI U
JNOCTHKEHUS CEJIEKIIMN PACTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO,
IIEMEHHYI0 depmy,
COPTOUCTIBITATENIbHBIA yYaCTOK

WJIN TETJTHYHOE XO035HUCTBO)

[IpuBOAUTHE TTPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUIN U KUBOTHBIX

7.3

buorexnoorus
Kak OTpaciib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
MPOU3BOACTBA. | €HHAsI MHKEHEPUSI.
Ortanbl co3nanus pekomOunantHoi JIHK
Y TPAHCTE€HHBIX Oprann3MoB. Kiietounas
uHXeHepusi. KileTOUHbIE KyIbTYPHI.
MUKpOKIIOHAIBHOEPA3MHOKEHUE
pactenuil. Knonnposanue
BBICOKOIIPOAYKTHUBHBIX

PackpbIBaTh copepaHue TEPMUHOB U
MOHATHI: OMOTEXHOIOT S, KIETOYHAs
WHXXEHEPHUs, TeHHas UHKEHEPUS,
KJIOHUPOBAHKE, TPAHCTCHHBIE
opranu3Mel, 'MO (renetudecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOJICTBA, OCHOBHBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYSCKUE U ITHUCCKUE HpO6JI€MI)I.

I'MO — reneTuuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
onorexHoaorun», «Knerounsre
KYJBTYPBI U KIIOHHPOBAHHEY,

«KoHCTpyHpoBaHHE M TEPEHOC T'€HOB,

XPOMOCOM»

JOCTHKCHU A OMOTEXHOJIOTHHU B 00JIaCTH
IMPOMBIINIJICHHOCTH, CCJILCKOT'O XO03S1CTBa

W MEIIUIIUHEI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOMHKEHEPHH.

OO6CyKIaTh IKOJIOTHYECKUE U
ATUYECKHE aCIIEKTHl HEKOTOPHIX
UCCJIEIOBaHMM B 00J1acTU
OMOTEXHOJIOTHH (KJIOHUPOBAHMUS,
HCKYCCTBEHHOTO OTUIOJOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHMsI FeHOMa U
CO37aHMs TPAHCTCHHBIX OPTAaHNU3MOB)

HToro yacos 1o TeMe 3
Pe3epBHoE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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11 KJIACC
Haumenosaunue
Ne KomnnuectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe coqepkaHue
/T 9acoB o0yJarouxcs

y4eOHOro npeaMera

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

1.1

OBOJIIOLMST U METOABI
e€ n3y4eHus

1

[IpeanocbuUIKM BOZBHUKHOBEHUS
HBOJIFOLIMOHHOW TEOPHUH. DBOJIFOLIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHH.
Bimsinue 3BOTIOLIMOHHON TEOpUHU

Ha pa3BUTHE OMOJIOTUU U IPYTHUXHAYK.
CBuETENBCTBA SBOIOLUN.
[TameoHTONOrNYECKHE:
MOCJIEIOBATEIBHOCTD MOSIBIICHUS BUIOB
B [IAJIEOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHbie (POPMBI.
buoreorpaguyeckue: cxoacTBo U
paznuuue gayH upaop MaTEPUKOB U
OCTPOBOB. DMOPUOIOTMYECKHE: CXOJCTBA
U pa3nyusi SMOPHOHOB Pa3HbBIX BUJIOB
MO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMHUYECKHE:
TrOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
pPYJIMMEHTApHBIE OPTaHbl, aTABU3MBI.
MonekynspHO-OHOXUMHUYECKHE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSITUI: YBOJIIOIUS, TIEPEXOTHBIC
(bopMBI, GUITOTEHETUICCKUAEC PSIBI,
BUJIBI-9H/ICMUKH, BHJIbI-PEITUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOTeHETHUECKHI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUYHbBIC
OpraHbl, pyJUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[TepeuncriaTh OCHOBHBIC 3TAIbl PA3BUTHSI
ABOJIIOLIMOHHOW TEOPHH.
XapakTepu3oBaTh CBUETEIHCTBA
ABOJTFOITUH: TIAJICOHTOJIOTHIECKHE,
ounoreorpadpuyeckue,
AMOPHOJIOTHYCCKHE, CPAaBHUTEIHLHO-
aHATOMHYECKHUE, MOJICKYJISIPHO-
OMOXUMUYECKHE.

[IpuBOAWTH MPUMEPHI IEPEXOTHBIX
dbopM opraHu3MoB, (GUIOTCHETUICCKHUX
PAIOB.

[IpuBoauTh (HOPMYIUPOBKH 3aKOHOB
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METa0O0JIMYECKUX MyTeH y BCEX KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, ®. Mroiep.
Tabnuywvl u cxemol: «Pa3BuTne
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIULIBI «3apOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApPXEONTEPUKCH.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyekus «Dopmbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U
pPACTEHHID; BIAXKHBIE MTPENapaThl
«Pa3BuTHe HacekoMoroy, «Pa3putue
JISITYIITKAD

OMOreHETUYECKOTO U 3apOJbIIIICBOIO
CcXoACTBa

1.2

Hcrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OBouroninoHHas teopus Y. JlapBuna.
[IpennockuiKu BO3SHUKHOBEHUS
JapBUHU3MA. J[BUKYIIIHE CUIIBI
ABOJIIOLIMM BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

MIpU OTPAHUYEHHOCTH PECYPCOB,
HEONPEAEIIEHHAS N3MEHYNBOCTb,
O6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTteTnyeckasi TEOpHs BOJIIOLIUU

PackpriBaTh conepkaHue TEPMUHOB U
MOHSITHUI: CHCTEMATHKa, €CTECTBCHHbIN
U UCKYCCTBEHHBIH 0TOOD.
XapakTepu30BaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJCH, KOHLIEIIIUA 1
TEOpUM; CPAaBHUBATH B3TJIAAbIHA BUI U
sposmonuio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JInHHES B pa3BUTHE
CUCTEMATUKH U OOBSCHATH MPUHITUTIBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauyvt u cxemol: «Ilomynsamumy,
«Kapra-cxema MapuipyTa myTEIIECTBUS
Y. NapBunay, «Popmbl O0pHOBI

3a CylIECTBOBaHHE», « ECTECTBEHHBIN
oT6op», «MHOroodpazue copToB
pacteHui», «MHoroo0pasue nopoj
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COIECPKAHUE U
3HAYEHUE HBOIIOLMOHHONW KOHIENIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COL[MAJIbHO-D)KOHOMUYECKHUE
MPEANOCHUIKH BOZHUKHOBEHHUS
3BOJIFOMOHHOMN Teopuu Y. JlapBuHa.
PackpsIBaTh coziepKaHue IBOTOIUOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPEIEIIEHHYIO U ONPEACIEHHYIO
M3MEHYUBOCTh, ECTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOP, PopMbI OOPHOBI
3a CyILECTBOBAHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETHUECKOMN
teopun dBojtonun (CTD) u 0OBSACHATH
e 3HaueHHe IIOUOIOTUHU

1.3

Bun: xpurepun n
CTPYKTypA.
[Tomynsauums kak Kaxk
JJI€MEHTapHast
eAVMHHIA BUJA

MuxposBomonus. [lonynsuus kak
€AMHHULIABUA U DBOJIFOLIMH.
Hemoncmpayuu:

Tabauyvt u cxemor: «Ilomynsamumy,
«MyTaluroHHass U3MEHUYUBOCTHY.
Obopyoosanue.: MAKPOCKOTI,
MuKkponpenapar «J[pozoduna» (Hopma,
MyTaluu (POPMBIKPBUILEB U OKPACKU
Tena), MoJienb-anmuinkanus «llepekpéct
XPOMOCOMY.

PackpeiBaTh comepikaHue TEPMUHOB U
MTOHSATHN: MUKPOBOJTIOITHUS, BU]I,
KPUTEPHUH BHUJIA, apeat, OMYJISIHS,
reHo(OoH, MyTaliu, KOMOWHAIINH
TE€HOB.

XapakTepru3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYCCKYIO CIUHUITY U
[[EJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Breinenste kputepun Buma
(Mopdomornueckuit, GU3HUOTOTUIECKUH,
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Jlabopamopnsle u npakmuyeckue
pabomot:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB IO MOP(HOIOTHIECKOMY
KPUTEPUIO»

OMOXMMHYECKUN, TCHETHYCCKHH,
HKOJIOTUYECKUH, Teorpaduyeckuit) u
MIPUMEHATH KPUTEPUU JIJISI OTTMCAHUS
KOHKPETHBIX BUJOB.
XapakTepu3oBaTh NOMYJISALHUIO KaK
CTPYKTYPHYIOCIUHUILY BUJIA U
ABOJIIOLIMU.

OnuceIBaTh NOMYJIAILNIO TTI0 OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | IBwKyIue Crjbt JIBrxymme cuibl (pakTopsl)3BodonuU | PackpeiBaTh cojep)kaHre TEPMUHOB U
(3memeHTapHbIE BUJIOB B Ipupoje. MyTalmOHHBINA NOHATUN: KOMOWHATUBHAs
(akTOpBI) HBOTIOIIUN npoliiecc ¥ KOMOWHATUBHAs W3MEHYHMBOCTb, MyTaIlU1, MyTallUOHHBIN
M3MEHYHUBOCTD. oMy IAIIOHHBIE BOJIHBI | IPOLIECC, MOMYJIAILIMOHHBIE BOJIHBI,
u npeid reros. M3omnsaius u Murpamus. | apeiid reHoB, W30JIAIN, MUTPAIUH.
JHemoncmpayuu: XapakTepu3oBaTh dJIEMEHTAPHBIE
Tabnuyvl u cxemol: «JIBUXKyIINE CUIIBI (aKTOPBI HBOTIOIMHU: MYTALIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAS
WU3MEHYHMBOCTb, OMYJISILIUOHHBIE BOJIHBI,
Jpeiid reHoB, U30JIALUS, MUTPALIHSL.
VYcraHaBnMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEKIY
MEXaHU3MOM U Pe3yJIbTaTOM JIEUCTBUS
JBIKYIIMX CHJI (3J1€EMEHTapHBIX
(hakTOpPOB) IBOJIOLINHU
1.5 | EcrectBennslit 0TOOp EcrecTBennslii 0T00p — Hanpasistonmii | PackpsIBaTh conep:kaHue TEPMUHOB U

u ero (popmbl

(bakTop 3BOIIOILHUU.
@DopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHSATHUM: €CTECTBEHHBIN 0TOOpP, O0phda
3a CyIIeCTBOBAaHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTeCTBEHHBIN
otbop», «boprba 3a cymiecTBOBaHHEY

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOODA.
XapakTepu3oBatb POpPMBI €CTECTBEHHOTO
oTOopa (ABMKYIIMA, CTAOMIN3UPYIOIIHIA,
JTU3PYNTHBHBIN) U CPABHUBATH HX MEXITY
co0oii.

XapakrepusoBaTb O0pPEOY

3a CyIIECTBOBAaHHE U CPAaBHUBAThH €&
BUJIBI (MEXKBHUIOBAs, BHYTPHUBHIOBAS,
06oprOa ¢ HeOIArONPUATHBIMU
¢dakTOpamu BHEUTHEW CPE/Ibl)

1.6

Pesynbprarsl
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPraHU3MOB
KaK pe3yabTaT sBostonuu. [Ipumepsi
MIPUCIIOCOOJICHUH Y OPraHU3MOB.
Apomopho3bl 1 HAKOATATITAIIUY.
Bunu BunoobpaszoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpapuieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnocobIeHHOCTH OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUEY,
«IKOJIOTUIECKOE BUI000pA30BAHHE.
Obopyoosanue:

koJutekus «IIpuMepsl 3aIUTHBIX
MPUCTIOCOOICHUN Y KUBOTHBIXY,

PackpeiBaTh conep:kaHuEe TEPMUHOB U
MOHSITHIA: PUCTIOCOOIEHHOCTD,
MOKPOBUTEJILCTBEHHAS U
npelocTeperamplnas oKkpacka,
MacCKHpOBKa, BUJI000pa30BaHuUe.
OnuceIBaTh MEXaHNW3M BO3ZHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpPraHU3MOB.
BEIsBISATE 110 M300payKeHUSIM, Ha JKUBBIX
1 GUKCHPOBAHHBIX MIpemapaTax MpUMEphbI
MPUCTIOCOOJICHHOCTH PACTEHUM U
’KHUBOTHBIX K YCIIOBUSMCPEIbI

oOuTaHMsl, JOKA3bIBATh OTHOCUTEIIBHYIO
11e71ec000pa3HOCTh MPUCTIOCOOTICHUM.
XapaxkTepuszoBaTh CIIOCOOBI U
MEXaHU3MbI BUI000pa30BaHMUS;
OTKCHIBATh U CPABHUBATH OCHOBHBIE
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KOJUIEKIIHS HACEKOMBIX C Pa3IMUHbIMU
TUIIAMH OKPACKH; HAOOP MIOAOBH
CEMSIH.

Jlabopamopnvle u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 2. «Onmcanmne
IPUCIIOCOOTIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay

(OPMBI IKOJIOTHYECKOTO U
reorpaduIecKoroBH1000pa30BaHMUS

1.7

Hanpasnenus u nmytu
MaKpO3BOJIFOLIUU

MakponsBodonus.

@DopMbI 3BOTIONKU: (DUTIETHYECKAs,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeobpatumocTs
sBoJironu. [Ipoucxoxnenue

OT HEeCIEeIHUATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromas crieruanu3anusl.
AnanTuBHas paguarusi.
Hemoncmpayuu:

Ilopmpemesi: A. H. CeBeplioB.
Tabauyvt u cxemol: KApoMopho3bD»,
«Aanoamanrarumny, «O0mmas
JIeTeHEepalus.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mozenb «CTpoeHHEe TOJI0OBHOTO MO3ra
MTO3BOHOYHBIX)

PackppiBaTh copepkaHne TEPMHUHOB H
MOHATHI: MAaKPOIBOJIOLIUSA, (PHIIOTEHE3,
OMOJIOrMYECKUI MTPOrpece U perpecc,
apomopo3, uauoaganTaius, ooas
JeTeHepals, aJanTUBHAS pagualius.
XapaxkTepuszoBaTh (HOPMbI IBOJTFOLIUH.
BoisBiats apomopdo3sl 1
UIM0AIaNITallud YPACTCHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKHIA TIPOTpece
u Ouonoruyeckuit perpecc, apomopdos,
UIN0AIANITAIUIO U OOIITYIO
JereHepaluio.

BoISBIATH B3aUMOCBSI3U MEXKITY Ty TSIMU
Y HAIIPaBJICHUSIMU IBOJIIOITUN

Y PACTEHHMU U KUBOTHBIX

Htoro yacos no treme
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Tema 2. Bo3HUKHOBeHMe U pa3BUTHE 'KU3HU HA 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4cHUs.
I'unotessl
MIPOUCXOKICHUS
’KU3HHU Ha 3emiie

2

JloHay4HbIE€ peACTABICHUSA

0 3apOKJICHNM XKU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: aduoreHe3 UMaHCIepMUs.
XUMHYECKAs 3BOJIFOLIUS.
AOVOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HEOPTraHUYECKUX.
DKCNEPUMEHTATBLHOE TOATBEPIKICHUE
XUMHUYECKOU IBOJIFOLIHH.

HauanbHble 3Tarnbl OM0JI0rM4ecKon
sBotonnu. I'unoresza PHK- mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
[lepBbi€ KIETKU U UX IBOIIOLIHS.
DopMHUPOBaHUE OCHOBHBIX TPYIIII
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpempui:

®. Penn, JI. ITactep, C. Munnep,

A. U. Onapumn, I'. IOpnu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHUE
CoyHEeUHOM CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOIO MUPay,
«PacturennHas kiaeTkay», « KuBotHas
KJIeTkay, «[Ipokapuornyeckas
KJIETKa»

PackpwiBath conepkaHue TEPMUHOB U
MOHATUMN: KpeallMoHN3M, a0UOTeHE3,
BUTAJIN3M, ITAHCTIEPMUS, OHOTI033,
KOalepBaThl, MPOOUOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METOJIbI U3YUCHUS
MCTOPUYECKOTO MPOILIOTro 3eMIIH.
[lepeuncnsaTb OCHOBHBIE 3TAMbI
XUMUYECKON HOMOJIOrMYeCKOn
ABOJIIOLIMH.

N3narath copep:kaHue TUMIOTE3 U TEOPUl
BO3HUKHOBEHUS KM3HU HA 3eMJIe
(kpealmoHn3Ma, CaMOIPOU3BOJIBHOTO
3apOKJI€HUsI (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-Mupa).
OnuceiBaTh skciepumenThl C. Muiepa
u ['. FOpu no noay4eHuro OpraHuyecKux
BEILIECTB U3 HEOPTaHUYECKUX MYTEM
a0MOreHHOTO CUHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOLUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoiaM

PazBuTtHe )xu3HM Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxerckas

Y IIPOTEPO30KCKas 3phl. [1aneo3onckas
apa u e€ mepuoIpl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYpUHCKHUM,
JICBOHCKHU I, KAMEHHOYTOJIbHBIN,
IIEPMCKHU.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIH, FOPCKUM, METTOBOM.
KaliHo3oiickas 3pa u €€ nepuobl:
MaJI€OreHOBBINM, HEOTCHOBBIN,
AHTPOIIOT€HOBBI.

XapakTepucTHUKa KiuMara u
reoJIOrHYEeCKUX Mpo1eccoB. OCHOBHbBIE
3TaIbl 3BOJIFOLIUU PACTUTEIIBHOTO U
YKHBOTHOTO MHpa. ApoMop( 036l

Yy pacTe€HHU U )KUBOTHBIX. [losBIEHNME,
paclBET U BBIMUPAHUE TPYII KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywl u cxemwl: «Pa3Butue
OPTraHUYECKOTO MUPay,
T'COXPOHOJIOTHUYESCKas Ta0JIHIIa;
KOJUTEKIIUS «DPOpPMBI COXPAHHOCTH
HCKOIIA€MbIX )KUBOTHBIX M PACTECHUI.
Jlabopamopnsie u npaxmuueckue
pabomot:

PackpsiBaTh conepxanne TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEILHOCTh YOHOB:
KaTapxeu, apxeu, MpoTepo30i,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
ME3030MCKast, KAMHO30MCKas; IIEPUOIO0B:
KEeMOPUICKHI, OPJIOBUKCKHI,
CUITYPUHCKHUI, T€BOHCKHUM,
KaMEHHOYTOJIBHBIN, IIEPMCKHM,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJ€OreHOBBIM Y HEOT'CHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa

I10 3paM ¥ EPUOAAM Ir€OJIOTHUYECKOU
WCTOPHUM; ITAIbl PA3BUTHS
PACTUTEIBLHOIO U KUBOTHOTO MUpA.
Breiienuth riaBHbie apoMop(o3sl
PacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MEXTy CO00M
MPEJICTABUTENICN CUCTEMATUUYECKHUX
IPYIII OPTraHU3MOB, BBISBIISITH YEPThI
YCJI0)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU
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[Ipaktuyeckas padota Ne 1. «M3yuenue
HCKOITA€MbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJUICKIHSX.

DKCKypcust « DBOIOLNSI OPraHUYECKOTO
Mupa Ha 3emJiie» (B €CTeCTBEHHO-
Hay4YHBIN WJIMKpAcBEIUECKUN My3ei)

2.3 | CoBpemeHHast CucreMa OpraHM4eCcKOro MUpa Kak PackpeiBaTh copepkaHle TEPMUHOB U
cucrema OTpakeHHe 3BOMOLINUNA. OCHOBHBIE MOHSTUM: CUCTEMATHKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEMATHYCCKHE TPYIIIBI OPraHU3MOB. | €CTECTBEHHAs Kiiaccuukanus, OnHapHast

Jemoncmpayuu: HOMEHKJIaTypa, IPUHIIMUIT
Tabnuyvt u cxemol: «CoBpeMeHHAs HMEPAPXUYHOCTH.
CUCTEMA OPTaHUYECKOTO MHUPaA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OpPraHMYECKOro MHpa
2.4 | DBorOIMs YCIIOBEKA DOBOJTIOLMS YETIOBEKA. AHTPOMOJIOTHS PackpriBaTh conepxaHre TEpPMUHOB U

(anTpOmnorexes)

Kak Hayka. Pa3Butue mnpencrasieHuUit
O MPOUCXOXKICHUU YeNOBEKa. MeTobI
U3y4deHHs aHTponorene3a. CxoAcTBa u
pa3nuyus 4eIOBEKA U )KUBOTHBIX.

CucreMaTHuecKoe MoJIOKCHNUE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemor: «CpaBHEHUE
AHATOMUYECKHUX YEePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsIHY.

Obopyoosanue: CIENKA WU
M300paKEHUSI KAMEHHBIX OpYAUid

TOHSTHI: aHTPOTMOJIOTHS, aHTPOIIOTECHES,
yenoBek pasymubiii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cuCTEMa.

[TepeuncnsaTh 3aa4M aHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUM O POUCXOKICHUU
YEJI0BEKA.

M3marate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHHBATh HEHAYUYHYIOUH(POPMAITHIO
O MPOUCXOXKJICHUH YEJIOBEKA.

3HaATh CUCTEeMaTHYECKOE MOJI0KECHUE
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NEPBOOBITHOTO YellOBEeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Brua Homo sapiens, mepednciisiTe ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKU
pPa3HOro ypOBHS (THI, KJIAcC, OTPSIA

u Jp.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMuuiYesIOBEKa U )KHBOTHBIX.
OOBSCHATP U OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIOBEKa JIJIS IOHUMAaHUs MECTa M POJIH
YeoBeKa B MPUPOJIE

2.5

JIBHOKYIIIME CUIIBI

(pakTopsI)
aHTpOIIOreHe3a

JIBrkyme cuiibl ((hakTopsbl)
aHTpororesesa. Hacnencrsennas
M3MEHYHMBOCTh U €CTECTBEHHBIN O0TOOP.
OO6mecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYa,
MBIIICHUE, PEYb.

Hemoncmpayuu:

Tabnuyst u cxemvt: «CpaBHEHHE
aHATOMHUYECKHUX YepPT CTPOCHUS YEJIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsH»,
«OCHOBHBIE MECTA MAJIEOHTOJIOTUYECKUX
HaXOJIOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKAY.

O6opynoBaHue: MYJISKH
«IIpoucxoxaeHune yeaoBeka
(MaJIEOHTOJIOTMYECKHIE HAXOKH )»

PackppiBath copepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE?RA,
IPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHiiHAs NEeATEeTHbHOCTD,
noJIMMOphHU3M.

XapakTepru30BaTh JBIKYIIHE CHIIBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpPaBHUBATh MX MEXIY COOOM

64




®denepanbHas padoyas nporpamma | buomorus. 10-11 kmaccer (0a30BbIl yPOBCHB)

2.6 | OcHOBHBIE CTaUH OCHOBHBIE CTaJIUM U BETBU BOJIIOIIUU PackpsiBaTh conepxaHne TEPMUHOB U
3BOJIFOIIUH YEJIOBEKA YEJI0BEKA: aBCTPAIIONUTEKH, HeoBeK MOHATHI: aBCTPAJIONIUTEK, YEIIOBEK

yMebiid, YenoBeK MpsAMOXO TSI, YMEJIbIN, YEJIOBEK MPAMOXOISALINHT,
YenoBek HEaHAEPTAIBCKUM, UeloBeK HeaHJieprajiel, KpOMaHbOHEIl,
pa3yMHBII COBPEMEHHOIO THIIA. HEOJIUTUYECKAS] PEBOJIIOLINS,
Haxoakn uckonaeMbIx OCTaHKOB, MEepBOOBITHOE UCKYCCTBO.
BpeMsl CYIIIE€CTBOBaHUSI, 00JIaCTh XapakTepu30BaTh U CPABHUBATH MEK]TY
pacnpocTpaHeHus, 00BEM TOJIOBHOTO co00¥ OCHOBHBIE CTAJNH IBOJIOIINH
MO3ra, 00pa3 KU3HHU, OPYIUs. YEJI0OBEKA: XPOHOJOTHYECKUI BO3PACT,
Jemoncmpayuu: apeall pacrpoCTpaHeHUsl, 00BEM
Tabauyvt u cxemvi: «OCHOBHBIE MECTA TOJIOBHOTO MO3Ta, 00pa3 KU3HU U
NAJICOHTOJIOTMYECKUX HaXOI0K IIPEIKOB | OPYIuUs Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«JlpeBHenmmue moan», «JIpesHue
moamn», «IlepBble COBpEMEHHBIE JTFOAN.
OO0opyoBanue: MyJsHKH
«IIpoucxoxaeHue yenoBeka» (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepTAJIblIa, KP)OMAHBOHIIA); CIEIKH
WM 1300paKeHUsI KAMEHHBIX OPY U
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qorrnepsl, pyouia, ckpedia

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpbiBaTh cojiep:)KkaHUE TEPMHUHOB

Y IPUPOJIHBIE
aZjanTaluy 4eJI0BeKa

OOJBITIME PACHl: €BPONICOUTHAS
(eBpaswuiickas), HETrpo-aBCTpaIOUHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(a3uarcko-aMepuKaHCKas).

Y MOHSITHM: PaChl, PACOT€HE3, COLAAII-
JTAPBUHU3M, PACU3M, METHCALIUSL.
XapakTepu3oBaTh U CPABHUBATh
MPEJICTABUTENENYETIOBEUECKHX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJCTABUTEIICH YeIOBEUECKUXPAC

K YCJIOBUSM CYIIECTBOBaHUS. EAUHCTBO
yejoBeueckux pac. Kpuruka
COLMAJIBHOTO JIApBUHU3MA M pacu3Ma.
Hemoncmpayuu:

Tabnuywvl u cxemwvi: «YemoBedeckue
pace»

PacKpbIBATh IPUUYMHBI 1 MEXaHU3MBbI
pacoreHesa, nepeyucisiTb U TPUBOIUTH
pUMEPBI TPUCTIOCOOIEHHOCTH YEJI0BEKa
K YCJIOBUSIM CPEIbI, TPUMEPHI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €IMHCTBO BUa HOMO
sapiens, HayYHYH HECOCTOSITEIbHOCTh
PaCOBBIX TEOPUH,UJEH COLHATBHOTO
JIapBUHU3MA U pacu3Ma

HToro uacosB 1o Teme

9

Tema 3. Opranu3mbl U OKpPY:KaUIas cpeaa

3.1 | Oxomorus kKak Hayka 1 DKoJiorus Kak Hayka. 3ajaduu paszensl | PackpbeiBaTh cojep:kaHue TEPMUHOB U
DKOJIOTHH. MOHSTUI: SKOJIOTHS, MOJIEBbIE
MeTobl KONOrMYEeCKUX UCCIIEOBAaHUMN. | HAOIIOACHUS, SKCIICPUMCHTHI,
DKO0JIOTUYECKOE MUPOBO33PEHUE MOHHUTOPHUHT OKPY>KAIOLIEH CPEbI,
COBPEMEHHOI'O YEJIOBEKA. MOJEIUPOBAHUE, DKOJIOTHIECKOE
Hemoncmpayuu: MHPOBO33pEHUE.
Ilopmpempsi: A. I'ym0O0IBIT, IlepeuncnsaTh 3a1a4n 3KOJIOTUH, €€
K. @. Pynbe, O. I'exkelns. pas3nensl UCBA3KU C APYTMMU HAyKaMU.
Tabnuyet u cxemvi: kapta «IIpuponnsle | XapakTepu3oBaTh METOIBI
30HBI 3EMIID) HKOJIOTUYECKUX HCCIIEIOBAHUMN

3.2 | Cpensl oOuTaHus U 1 Cpenbl oOuTaHus OPraHW3MOB: BoJiHasl, | PackpblBaTh cojiep:kaHre TEPMUHOB

HKOJIOTUYECKUE
(dakTopbl

HA3eMHO-BO3/1yllIHAs, [IOYBEHHAs,
BHYTPHU-OPTaHU3MEHHA.
DKoJioruueckue (PaxTopsl.
Knaccudukanuys 3x010ruaeckux

U TIOHSATHUI: Cpeia OOUTaHUS,
AKOJOTHYeCcKre (GaKTOPhI,
OMOJOTHYECKUN ONTHMYM,
OTrpaHUYMBAIOIIUNA (JIMMUTUPYIOLTUI )

66



®denepanbHas padoyas nporpamma | buomorus. 10-11 kmaccer (0a30BbIl yPOBCHB)

(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
W aHTPOTIOTEHHBIE.

JlelicTBUE HKOIOTHYECKUX (DAKTOPOB

Ha OpTaHU3MBI.

Hemoncmpayuu:

Tabauyvt u cxemwvi: «CpenploOUTaHUS
OpTaHU3MOBY

dakTtop.

XapakTepru30oBaTh YCIOBHS CPET
OOUTaHMS OPTAaHNU3MOB;
KJIACCU(PUITUPOBATH U XapaKTePU30BaTh
AKOJIOTHYECKHE (PaKTOPhI: A0MOTHIECCKHE,
OMOTHYECKHE U aHTPOIOTEHHBIC.
OnuceIBaTh ACUCTBUE IKOJIOTHUECKUX
(hakTOpOBHA OpTraHU3MBI.
XapakTepru3oBaTh 0OCOOCHHOCTH
CTPOCHUS U KU3HEIEATSIbHOCTU
pacTeHUH U )KHBOTHBIXPA3HBIX CPEJT
obutaHus

3.3

AOuortnyeckue
dakTopsl

AOGuoTtnueckue (hakTophl: CBET,
TeMIlepaTypa, BIKHOCTb.
doronepuoausm.IIpucmocobnenus
OpPraHU3MOB K JIEHCTBUIO a0OMOTHYECKHUX
(bakTopoB. bruonornueckuepuTMBbI.
Hemoncmpayuu:

Tabauywl u cxemvt: «DoTOTIEPUOTNIMY.
Jlabopamopnwle u npakmuueckue
pabomul:

JlabopaTtopHas padota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHUl U3 Pa3HBIXMECT OOUTAHUS».
JlaGoparopHas pabora Ne 4. « Bnusinue
CBETa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCa»

PackpbiBath cosiep:kaHue TEPMUHOB U
MOHATUI: a0MOTUYECKHE (PAKTOPBI,
dhoToneprnoan3M, OMOIOTUUECKUE
PUTMBI.

AHanmu3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIAXKHOCTH HA OPTraHU3MbI
Y TIPUBOJUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB.
[IpoBouTH OHOTIOTHYECKHE HAOIIOICHNUS
1 0OPMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaOJTI0ICHUIA
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3.4 | buotnyeckue buotnueckue paxropsl. Buasi PackpriBaTh conep:kaHue TEPMUHOB
(akTopsI OMOTUYECKHUX B3aUMOJECHCTBUI: U TIOHATUN:0MoTHYeCcKuE (HaKTOPHI,
KOHKYPEHLUS, XUIITHUYECTBO, CHMOMO3 U | XMILHUYECTBO, IIapa3UTHU3M,
ero ¢opmel. [1apazutusm, koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMOHNO3,
MyTyaJu3M, KOMMEHCAIIA3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUECTBO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanu3M, HEUTPAITA3M. HEUTpAJIU3M.
3HaueHue OMOTHYECKUX XapakTepu3oBaTb OMOTHUECKUE
B3aUMOJICUCTBUH JIJIs CYIIECTBOBAHMS (bakTopbl U BUIBIB3aUMOOTHOIIIEHUHN
OpPraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX. | MEXKy OPraHU3MaMU; IIPUBOJUTH
Hemoncmpayuu: IIPUMEpPBI B3aUMHOU
Tabnuyvl u cxemol: «lIumesble nenm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBATh MEXTY COOON BUJIBI
OMOTUYECKUXB3aUMOICHCTBHI
OpraHU3MOB
3.5 | Dkosornyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conepkanne TEPMUHOB U
XapaKTEPUCTUKU nonyysiquu. OCHOBHBIENIOKA3aTENN MOHATHMN: TTOITYJISIUUS, YUCIEHHOCTb,

BHJIA U MOIYJIALUN

NOMYJISILNN: YUCIEHHOCTb, INIOTHOCTb,
POKJIa€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
NOMYJISILNN U €€ PEryJIsALHusL.
Hemoncmpayuu:

Tabauyvt u cxemol: «llomynsauum»,
«3aKOHOMEPHOCTH POCTA YHCIEHHOCTH
HOMYJISIIUKA UHQY30pUU-TY PETbKID.
Jlabopamopnsie u npakmuueckue
pabomut:

IJIOTHOCTB, POKIAEMOCTb, CMEPTHOCTb,
MPUPOCT, MUTPALIMsS, TUHAMUKA
YUCJICHHOCTH IOIYJISALINH.
XapakTepu30BaTh OCHOBHBIE TIOKA3ATEIN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILUY; OUCHIBATH MEXaHU3MBbI
PEryJsiuy YUCIEHHOCTH MOy JISILIUU
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOIYJISITUIN pa3HBIX BUIOB
pacTeHuiD»

Htoro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOTHYE€CKHE CHCTEMBI

4.1 | CooGmectBa 1 Co00111€cTBO OPraHu3MOB — OHOLIEHO3. PackpbIBaTh copepkaHue TEPMUHOB U
OpPraHHU3MOB CTpyKTypbl OHOIIEHO3a: BUIOBAS, HNOHATUI: OMOIIEHO3, IKOCUCTEMA,
IPOCTPAHCTBEHHAs, Tpouueckas OHMOreoIeH03, BUIBI-IOMUHAHTHI,
(mumeBast). Buapl-noMUHAHTHI. DKOJIOTUYECKasl HUIIIA.
Casi3u B OuoOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jemoncmpayuu: (cooO11ecTBO), €ro BUAOBYIO,
Tabauywl u cxemol. «IluteBple nenmy, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«buoLeHo03: cocTaB U CTPYKTYpay. CTPYKTYPBHI.
ObopyodosaHue. MOJENb-aITIINKALUS OOBACHATH POJIH KOMITIOHEHTOB
«Tunuruneie OUOIIEHO3BDY; TepOapwit OMoIIeHO3a B MOJIIEPKAHUU €TO0
«PactuTenbHbie cOOOIIECTBAY; CTPYKTYPHI U CYIIIECTBOBAHHS
KOJUIEKIUS «bHOLEeH03» Ha ONPEAECNEHHON TEPPUTOPHN.
OOBICHATH OMOJIOTUYECKHUI CMBICTT
SPYCHOCTH WJIMCTOBON MO3aWKH.
CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B,
UX BHUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOOUIECKYIO CTPYKTYPHI, CBSI3U MEKTY
OpraHu3Mamu
4.2 | OxocucTemsl U 2 DKOJIOrM4eCKHe CUCTEMBI (IKOCUCTEMBI). | PackpriBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[TousTre 00 3KOCUCTEME U
OHMOreoleHO3E.
OYHKITMOHAIbHBIE KOMITOHCHTBI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
IPOAYIIEHTHI, KOHCYMEHTBI, PEIyIICHTHI,
TpodHUECKHE YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEIYIICHTHI.

KpyroBopoT BeliecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (MuieBbIC) YPOBHU
sKocucTeMsl. [IuimeBpie 1Ienu u CeTH.
OcCHOBHBIE MMOKA3aTEIN YKOCUCTEMBI:
OoromMacca, IpOaYyKITHs. IKOJOTHIECKHC
NUpaMUbL: MPOTYKIIMH, YUCICHHOCTH,
ouomaccel. CBOMCTBA IKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cyxkaués.

Tabnuywt u cxemol: «llpupoaHsie
coobmecTBay, «Llenu muranus»,
«IKOJIOTHYECKasl TUPAMUIAY

LEb U CE€Th, IKOJIOTUYECKHUE
nupamMupl, Onomacca, mpoayKIus,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIIHHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEOOXOMMOCTb TOTOKA YHEPTHH).
CpaBHUBaTh MaCTOUIIHBIC U JETPUTHBIE
MUIIEBBIC e, TPOPUICCKHUE YPOBHU
HKOCHUCTEMBI.

Paznuuate nupamMubl MPOIyKIIMH,
MUpaMUIbl YUCICHHOCTH U TTUPAMHUIBI
OMOMACCHI.

CoCTaBIATh 1IEMU U CETH TTUTAHUS.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE (CyKIIeCCHs).

OnuceIBaTh MEXaHU3M MOJIIEPKAHUS
paBHOBECHSI B SKOCHUCTEMAX.
XapaKkTepru30BaTh CyKIIECCUH, BHISBIISATH
MPUYHUHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI DKOCUCTEM

4.3

[Ipupoausie
JOKOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOTO WU
IIMPOKOJIMCTBEHHOIO JIeca.

PackpbIBaTh coliepkaHie TEPMUHOB U
MOHSATHUI: BOJIHBIE SKOCUCTEMBI,
OuoreoreHo3bl, (PUTOMIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuysl u cxemovl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHUCTEMA XBOMHOTO JIECA,
«buronenos Bogoémay.

Obopyoosanue: repbapuu 1 KOJJIEKIUU
PACTEHHI U )KUBOTHBIX,
MIPUHAJJICKAIINX K pa3HbIM
HKOJIOTHYECKUM IpynrnaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MBbI, 00Pa3yIOIIUe
pasHbie TpoUUECKHue YPOBHU

4.4 | AHTpPOIIOTCHHBIC AHTpPOMOTEHHBIE YKOCUCTEMBI. PackpsiBaTh copepkaHne TEPMUHOB U
HKOCUCTEMBI ATpO’KOCUCTEMBI. MOHSITUNA: aHTPOIOT'€HHAsI PKOCUCTEMA,
Ypboskocucremsl. buonorunyeckoe u arposKocucTema, ypoosKkocucTema,
XO3SIICTBEHHOE 3HAUCHHE ounopazHoobOpasue.
arpodKOCUCTEM B YPOOIKOCHUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasnoobpasue kak gpaxrop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTOWYMBOCTHU 3KOcUCTEM. COXpaHEHHUE | CyLIECTBOBAHUS.
OMOJIOrMUYECKOT0o pa3HOOOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3emuie. HKOCHCTEM CBOEH MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemol: KATPOLIEHO3Y. CpaBHUBATBH COCTaB U CTPYKTYPY
Obopyodosanue: KomeKuus «BpeIuTeny | mpupoaHBIX SKOCHCTEM U
BaXXHEHIIINX CETbCKOX03IHCTBEHHBIX arpo3KOCUCTEM, arpPO3KOCUCTEM U
KYJbTYp» ypOOdKOCUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o ouocdepe. | PackpriBath cojiepkanue TEPMUHOB U
riodanpHas ['paHulibl, COCTaB U CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,

YKOCHUCTEMA 3EMIIU

ouocdepsnl. JKuBoe BEIIeCTBO U €r0
dbyukiun. OcobeHHocTu 6uochepsl Kak

JTUHAMUYECKOE PaBHOBECHE.
OuenuBath Bkaaa B. M. Bepnaackoro
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r7100aTbHON YKOCUCTEMBI.
Jlunamuueckoe paBHOBECHE U OOpaTHas
CBsI3b B Ouocdepe.

Hemoncmpayuu:

Iopmpemuwi: B. N. BepHanckuil.
Tabnuysl u cxemor: «OOIIAs CTPYKTYypa
ounocdepr», «PacnpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHUE yueHus o ouocdepe.
XapaxTepu3oBaTh cocTaB Ouochepsi,
(GYHKIIUH )KUBOTO BEIECTBA OMOC(ephI
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACIIPOCTPAHCHHUSI.
[TpuBOIUTH PUMEPHI TIPOSBICHHUS
(GyHKLHMIA )KUBOTO BenlecTBa onochepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YyeoBeKa.

[lepeunciarb ocoOeHHOCTH Ouochepsl
KaK I100aIbHOM 3KOCUCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTs u PackpsIBaTh conepxanne TEPMUHOB U
CYIIECTBOBAHUS OMOreOXUMHUYECKHUE IIUKJIIBI 2JIEMEHTOB MOHSATUM: TIEJIOCTHOCTh OUOochepshl,
ouochepsl (yraepona, a3ora). KpYTOBOPOT BEIIIECTB,

3oHaMBHOCTH OHOChepbl. OCHOBHBIC OMOTCOXUMHUYECKHUE ITUKITBI
OMOMBI CyIIH. AJIEMEHTOB, 30HATBHOCTH OMOC(EPHI,
Jemoncmpayuu: OMOMBI.
Tabauywl u cxemwl: «KpyroBopoT OnuchiBaTh KPyroBOPOT BEILIECTB,
yriepojia B ouocdepe», «Kpyroropot OMOTeOXMMUYECKHUE IUKIIBI a30Ta U
a30Ta B MPUPOIEH yriiepoza B ouocdepe.
OOBICHATH MPUUNHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTeprU30BaTh OCHOBHbBIE OMOMBI
cymu 3eMJiud
4.7 | YenoBe4yecTBO YenoeuecTBO B Onochepe 3eMiu. PackpsiBaTh conepxaHre TEPMUHOB U

B Omocdepe 3emmu

AHTpPOIIOTEHHBIC H3MCHCHHSI
B Onocdepe. ['modanbHbIE

MOHSITUIA: aHTPONIOTEHHbIE U3MEHEHUS,
HKOJIOTUYECKUN KPHU3UC, TTI00ATBHBIC
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AKOJIOTUYECKUE TPOOIIEMBI.
Hemoncmpayuu:

Tabnuywvl u cxemsi: «I[IpumepHbie
AHTPONOTECHHbIC BO3ACHCTBUS

Ha IpUpPOy», « BaxkHelne nCTOUHUKH
3arps3HEHUs BO3/TyXa U TPYHTOBBIX
BO.», «IlouBa — BaykHeHIas
cocraBisitonast onochepon, « PakTopsbl
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTopbl PaIMOAKTUBHOTO
3arpsizHeHus ouocepr»; Kpachas
kHura PO, n3o0pakeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

po0OJIeMBI.

XapakTepru3oBaTh OMOCHEPHYIO POITH
YyeJI0BeKa.

[TpuBOAUTH NTPUMEPHI AHTPOTIOTCHHBIX
U3MeHeHu# B brocdepe.

OueHuBaTh MOCIEACTBUS 3arpPsI3HEHUS
BO3/IYIIIHOM, BOJTHOM CPEJbI, U3MECHEHHUS
KJIUMaTa, COKpaIieHus
OouropazHoobpasus.

DopMyIUpOBaTh COOCTBEHHYIO MO3UIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAJIBHBIM 3KOJIOTHUYECKUM
npobJieMaM, apryMeHTHUPOBATh CBOIO
TOYKY 3pCHUS.

Ha3zpiBaTh NpUYMHBI IOSBJICHUS
IIPUPOIOOXPAHHON ITHKH,

packpbIBaTh 3HAUYCHHE Mporpecca

JUISL TTPEOA0JICHUS AKOJIOTHYECKOTO
Kpu3uca

4.8

CocyuiecTBoBaHME
IPUPOIBI U
YeJI0BEUeCTBA

CocyuiecTBoBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Omopa3HooOpa3ust Kak OCHOBA
ycToitunBocTu 6mocdepsl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
IIPUPOTHBIMH PECYpCaMH M X
ucnoiib3oBanue. JlocTikeHnss OMOJIOTHH
¥ OXpaHa MPUPOIBI.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATUH: PAllMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KODBOJIIOLUS.
XapakTepu30oBaTh palMOHAIBHOE
MCIIOJIb30BaHNE IPUPOIHBIX PECYPCOB;
OCHOBHBIE I10JIOKEHUS KOHIEILIUH
YCTONYMBOI'O Pa3BUTHS
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Hemoncmpayuu:
Tabauyst u cxemwl: «bruocdepa u
YEITOBEK»

Hroro 4yacoB o Teme 9

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB IO ITPOI'PAMME
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