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denepanpHas pabouas mporpamma 1o yaeonomy npenmery «buonorus» (6a30BbIit
ypoBeHb) (mpeameTHas oOnactb «EcrecTBeHHO-HaydHBIE MpeaMeEThl») (Haiee
COOTBETCTBEHHO — MpOTpaMMa MO OHOJIOTHH, OMOJIOTHS) BKIIOYACT IMOSCHUTEIHHYIO
3aMHCKy, CONepKaHue OOy4YEeHUS, TJIaHUPYEMbIE PEe3yIbTaThl OCBOCHUS MPOTPAMMBbI
110 OMOJIOTHH, TEMAaTHIECKOE TIITAHUPOBAHHE.

[TosicHuTenbHAS 3alMHMCKa OTpa)kaeT OOIMMe e W 3aJlauyd U3YYCeHHS OHMOJIOTHH,
XapaKTePUCTUKY TICUXOJOTUYECKUX MPEANMOChUIOK K €€ M3yUeHHUI0 OO0YyYarolMMHUCS,
MECTO B CTPYKType ydeOHOTO IUIaHa, a TaKXkKe TOIXOIbI K OTOOPY COAep KaHus,
K OIPEIEIICHUIO TUIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanve oOy4YeHUsS pPacKpbIBaeT COJEpXKATENbHbIC JIMHUH, KOTOPBIC
npeiaraloTes Ay 00s3aTeIbHOTO M3YYCHHS B KaKJIOM KJIacce Ha YPOBHE CPEIHETO
obmrero oopa3oBaHusl.

[Inanupyembie pe3yabTaThl OCBOCHUS MPOrpaMMbl MO OHOJOTUM BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeJMETHBIC pPe3yJbTaThl 3a BECh IMEepuoa OOYyYCHHS Ha YpPOBHE
CpemHero oOmero o0pa3oBaHUs, a TaKXKE MPEIMETHBIC JTOCTHKEHUS OO0y4aroIierocs
3a KaXblil To7] 00ydeHus.

HOACHUMTEJIbBHAA 3AIIMCKA

I[Ipu pa3paboTke mporpaMmbl MO  OHOJOTUU  TEOPETHYECKYIO  OCHOBY
JUIS ONpEACsICHUsl MOJIXO0JI0B K (OPMHUPOBAHUIO COJAEPKaHUS Y4EeOHOIo MpeamMera
«buonorus» COCTaBUJIU: KOHIIENITyaJIbHbIE MOJIOKEHHUS Or'oC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LIEJ€H, ColepKaHusl, pe3yabTaTOB 00yYeHUsl U TpeOOBaHUM
K YPOBHIO TOJTOTOBKHM BBITYCKHHKOB, TOJOXXCHHsSI 00 OOIMMX IENIX W TPHUHIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHEro 00IIero oopa3oBaHus
B Poccuiickoit deaepaiuu, a Takxke MOJIOKEHUS O crienuduke OMoioruu, e€ 3HaueHUu
B MIO3HAHUU KWBOMW MPUPOJIBI U 00ECTICYCHUH CYIIECTBOBAHUS YEIIOBEYECKOTO OOIIECTBRA.
CorynacHO Ha3BaHHBIM TOJIOKEHUSIM OIPEJCICHBl OCHOBHBIC (DYHKIIUM TPOrPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpeACTaBlICHHE O IesX, 00 o0iiei crpareruu
0o0y4eHHs, BOCITUTAHUSI U PA3BUTHUS OOYYAIONIMXCS CPEJACTBAMU Y4eOHOIrO TMpeamera
«buonorusy, ompenenseT o0s3aTENbHOE NPEIMETHOE COJEpKAHUE, €r0 CTPYKTYpY,
pacrnpeesieHre Mo pas3jiesiaM U TeMaM, PeKOMEHAYEMYIO MOCIEI0BATENbHOCTD U3YUEHUS
y4eOHOTO MaTepHraia ¢ yaéTOM MEKITPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKU
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIMXCSl.

B mporpamme mo OMOJOTHM TaKXe YYWUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYESMBIM
JUYHOCTHBIM,  METalmpeIMETHBIM W  TPEAMETHBIM  pe3ysbTaraM  OOydeHHUS
B (GOpPMUPOBAHUU OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIBHON NEATEIBHOCTH/Y4eOHBIX
JEUCTBUN 00YJaIONTUXCS IO OCBOCHUIO COIEPKAHUS OMOJIOTUYECKOT0 00pa30BaHu.

B mporpamme mo oOwuosorum (10—11 kmaccel, 0a30BBIM YpPOBEHb) peaIM30BaH
NPUHITMI TPEEMCTBEHHOCTH B HM3yYCHMHM OWOJOTWMH, Onarofaps dYeMmy B HEH
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IPOCMATPUBAETCS HAMMPABIEHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ ()OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS, IIEHHOCTHBIX OpHUEHTAIMil  JIMYHOCTH,
HKOJIOTHYECKOTO MBIIIJICHUS, TIPEICTABICHUN O 3J0POBOM 00pa3e KU3HU U OCPEIKHBIM
OTHOIIIEHHEM K OKpYXKalImier mnpupoaHou cpene. [loaTomy Hapsgy ¢ u3ydeHHUEM
00111e0MOJIOTUYECKUX TEOPUH, a TaKKe 3HAHUW O CTPOCHHUM KUBBIX CHCTEM Pa3HOTO
paHra ¥ CYIIHOCTH OCHOBHBIX IIPOTEKAIONIUX B HUX TMPOIECCOB B MPOTPaMMe
10 OMOJIOTUHU Y/I€JIEHO BHUMAHUE UCTIOJIb30BAHMIO MOTYYEHHBIX 3HAHUN B TOBCETHEBHOM
YKU3HH TSl PEIICHUS MPUKIIATHBIX 337a4, B TOM YUCIIE: MPOGUIaKTUKN HACIEICTBEHHBIX
3a00JICBaHUN YEJIOBEKa, MEIAMKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUSA, OOOCHOBAHUS
HKOJIOTHYECKH 11eJIeCO00Pa3HOro MOBEACHUS B OKPYXKaIOllel MPUPOIHOMN cpefie, aHaIn3a
BIUSHUS XO3SMCTBEHHOW [EATCILHOCTH 4YEJIOBEKA HAa COCTOSHUE WPHUPOAHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE BHHMAaHHUS K MPUKIATHON HANpaBICHHOCTH
yuyeOHoro mnpeamera «buosorus» MNPOAUKTOBAHO HEOOXOJIUMOCTBIO OOeCreYeHUs
YCIIOBHM TSI PEIICHHs] OMHOW M3 aKTyaJbHBIX 3a7ad IIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHusi, KOTOpas MpeJroiaraetT GopMUpPOBAHUE Yy OOYYAIOIIUXCS CIIOCOOHOCTH
aIaNTHPOBATHCA K H3MECHCHHUSIM TMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1m0 OWOJIOTHU SBJISIETCS OPUEHTUPOM ISl COCTAaBJICHUS PabOunx
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEMJIOKUTh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
U3YYCHUSI M CTPYKTYphl y4eOHOTO MaTepuayia, CBOE BHJICHHE TyTed (HOpMUPOBAHHS
y obOyuaromuxcsi 10—11 kiaccoB mpeaMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4eOHOM
NEATETLHOCTH, a TaKK€ METOJMYSCKHX PEIICHWH 3a7ad BOCIUTAHUS W Pa3BUTHSA
cpencTBamMu ydeOHOTo mpeamMera «bromorusy.

buonorus Ha ypoBHE cpenHero oOmiero oopa3oBaHMs 3aHUMAET BAXKHOE MECTO.
OHn ob6ecrnieunBaeT hopMuUpoBaHUEe Y 00yJaromMUXCsl MPEACTaBICHUNM O HAyYHOU KapTUHE
MUpa, pacmdpseT U 0000maeT 3HAHUS O >KUBOM TpHpoAe, €€ OTIMYUTEITHHBIX
MpU3HAaKaX — YPOBHEBOW OpTraHM3AIlMU W DBOJIONHH, CO3MAET YCIOBUS JIS: TMTO3HAHUS
3aKOHOB JKHBOW TMPHUPOJIBI, GOopMUpPOBaHUS (DYHKIIMOHAIEHON TPaMOTHOCTH, HAaBBIKOB
3JI0pOBOTO M 0€30IacHOr0 00pa3a KU3HH, IKOJOTMYECKOTO MBIIUICHHUS, IIEHHOCTHOTO
OTHOIIEHUS K )KUBOU TIPUPOJIE U YCTIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKXKE I PEHICHUS BOCHUTATEIBHBIX M
Pa3BUBAOIINUX 33/1a4 CpPeAHEro 00Iero oOpa3oBaHUs, COLUATU3ANUUA O0YYarOIIMXCA.
W3ydyenue Onosioruu odecreunBacT ycIoBUs i1 (OPMHUPOBAHUS MHTCIICKTYATbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HAaBBIKOB, JCTETHUUYECKOW KYJIbTYPHI,
CIOCOOCTBYET WHTErpallMd OWOJIOTHYECKUX 3HAHWW C TPEACTABICHUSAMHU W3 JPYTHUX
y4eOHBIX TIPEJAMETOB, B YAaCTHOCTH, (u3uku, XumMuu u reorpaduu. HazBanubie
MOJIOKEHUS O TIpeTHa3HAYeHNH yaeOHOTo npeamMeTta « bruomorusy cocTaBuimM OCHOBY JIJIS
OTIpENICTICHUST TIOJIXOJIOB K OTOOPY W CTPYKTYPHUPOBAHHIO €T0  COJCp)KaHMS,
MPEICTABJIICHHOTO B MPOTpaMMe 1o OUOJIOTHH.

Ot16op conepxkanus ydeOHOTO Tipeamera «buosorus» Ha ©6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIUH KYJIbTYpOCOOOPA3HOTO IMOAX0/1a, B COOTBETCTBUU C KOTOPHIM
oOydJaromuecs: JTODKHBI OCBOWTH 3HAHUS M YMCHHsI, 3HAUMMbIC NI (HOPMHPOBAHUS
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o01melt KylnbTyphl, ONPENCIISIONNE aJeKBAaTHOE MOBEACHUE YENIOBEKA B OKPYKAIOMIEH
IPUPOAHONM Cpene, BOCTPEOOBaHHBIE B TIOBCEIHEBHOW JKM3HH W IPAKTUUECKOU
nestenpbHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAaHUWA 3aHUMAIOT JJIEMEHTHI
colepXaHus, KOTOPBIC CIIy>)KaT OCHOBOW s (OPMHPOBAHUS TIPECTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHUpPa U LIEHHOCTHBIX OPHUEHTAIMSIX
JUYHOCTH, CIOCOOCTBYIONTUX TYMaHU3AIMK OUOJIOTHIECKOTO 00pa30BaHMsI.

CTpykTypupOBaHWE  COAEpXaHUS  ydeOHOTO  MaTepuajia B  Mporpamme
no OWOJIOTMH OCYIIECTBIEHO ¢ Y4Y€TOM TMPUOPUTETHOTO 3HAYCHUS 3HAHUU
00 OTIIMYUTENHHBIX OCOOCHHOCTSX KWBOW TMPUPOIBI, 0 €€ YPOBHEBON OpraHHW3aIlid
U 3BOJIIOLIMUA. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro mpeamera «buomorus»
BBIJICJICHBI CJICAYIONINE COJAEpKaTelibHble JMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro Tmo3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHusM Kak
ouosiormyeckas cucrteMa», «CucremMma U MHOrooOpasve OpPraHUYEeCKOro MHpPay,
«IBOJIIOIUS KUBOU IPUPOJIBD), «IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTHY.

Lens uzydyenus: yue6Horo npenmera «bruonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHUE
00yYalOMUMUCA 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3allui KUBBIX
CHUCTEM PpAa3HOIO0 paHra M NPUOOpPETEHHE YMEHUW HCMHOJb30BaTh HSTU 3HAHUS
JUIsi TPaAMOTHBIX JIEUCTBUUA B OTHOIIEHHMH OOBEKTOB >KUBOW MPHUPOJBI W PEUICHUS
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxenue (SN0 W3y4YECHHUS y4eOHOTO npeaMera «buonorus»
Ha 6a30BOM YpOBHE 00€CIIEYMBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

OCBOEHHE O0YyYaIOIMUMUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIOTE3aX, NpaBUJiaX,  CIYXallUuX  OCHOBOH
Jutst GOPMHUPOBAHUS MPEJICTABIICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOaX
HAyYHOTO TIO3HAHUS, CTPOCHHUH, MHOTO00OPa3HH U 0COOEHHOCTSIX )KHUBBIX CHCTEM Pa3HOTO
YPOBHSL OpraHU3allii, BBIJAIOMIMXCS OTKPBITUSX W COBPEMEHHBIX MCCIEI0BAHUAX
B OMOJIOTHH;

dbopmupoBanne y  oOydYaronmuxcsi — TO3HABATENbHBIX, HHTEIUICKTYaJbHbBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B MpOIecce aHaM3a JaHHBIX O MyTSIX Pa3BUTUS B OUOIOTHU
Hay4YHBIX B3IJIS0B, UJAEH U MOJIXOJOB K M3YUYECHHUIO JKMBBIX CHUCTEM Pa3HOrO YpOBHS
OpraHu3alluy;

CTaHOBJICHHE y OOy4YaroIIMXCcs o0IIel KyabTyphl, DYHKIIMOHATBLHON TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHITH W OLEHUBATH SIBJICHUSI OKPYXKAIOLIET0O MHpa >KHUBOU
MPUPOBLI HA OCHOBAHUM 3HAHWU U OTBITA, TIOJYUYECHHBIX MPU U3YUECHUU OHOJIOTUY;

dbopmupoBaHre 'y OOydYaromMXCs yMEHUM  WUTIOCTPUPOBATH  3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOHW JACATEILHOCTH YEJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCITUTAaHUE YOEKIEHHOCTM B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM IKHUBOU
MIPUPO/JIbI, HEOOXOAUMOCTH O€PEKHOTO OTHOIIICHHS K HEM, COOTIOIEHUS S TUYECKUX HOPM
P MPOBEJICHUU OMOJIOTUYECKUX MCCIICIOBAHUN;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJIsl TIOBBIIIEHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHI, 1151 HOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;
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NpUMEHEHHE NPUOOPETEHHBIX 3HAHUW M YMEHUUW B TIOBCEIHEBHOM KU3HU
JUTSL OLIEHKH TIOCJIECTBUI CBOEH AEATEIBHOCTH IO OTHOUIEHUIO K OKpYXKarolen cpeae,
COOCTBEHHOMY 370pOBBIO, OOOCHOBaHME U COOMIOACHHE MeEp MNPO(UIAKTUKU
3a00JIEBaHUN.

B cucreme cpenHero oOmiero oOpas3oBaHus — «buonorus», u3ydaemas
Ha 0a30BOM YPOBHE, SIBIAETCA 0053aTEIbHBIM YU€OHBIM IPEIMETOM, BXOISIIMM B COCTAB
npeaMeTHoN o0nacTh «EcTecTBEHHO-HAYUYHbIE IPEMETHI».

OO1iee 9yncIO0 4acoB, PEKOMEHJOBAHHBIX ISl U3y4eHHUs Ouojoruu — 68 vacos:
B 10 xmacce — 34 yaca (1 gac B Heaenmo), B 11 kimacce — 34 yaca (1 yac B HeZIel0).
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COAEPXKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka

buonorust kak Hayka. CBs3p OHOJOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMU
U IPyTUMU €CTECTBEHHBIMH HayKaMu, puiiocopuent, STUKON, 3CTETUKOMN U ipaBoM. Posib
Ouonorun B (QOPMUPOBAHUM COBPEMEHHOM Hay4yHOM KapTuHbl Mupa. Cucrema
OMOJIOTMUYECKUX HAYK.

MeToapl MO3HAaHUS JKUBOM NpUPOIbl (HAONIONEHUE, HKCIEPUMEHT, OINMCAHUE,
U3MepeHue, KiaccupuKalus, MoJeINpOBaHNe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JHemoncmpayuu:
llopmpemuwi: Y. NapBun, I'. Mengens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOIbI TIO3HAHMS JKUBOW TPUPOIBDY.

Jlabopamopuuie u npakmuueckue pabomol:
[Ipaktuueckas padora Ne 1. «/cnonb30BaHne pazauuHbIX METOJ0B IPHU U3YYECHHUH
OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPraHU3AIUSs

Kusbie cucteMbl (OMOCHCTEMBI) KakK MpeAMET u3ydeHus Ouosnoruu. OTiuuue
YKUBBIX CUCTEM OT HEOPIraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOoOpasue. YPOBHH OpraHu3alli OUOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MNOMYJISIIHOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTreOLeHOTHYECKUI), OnOChEpHBI.

Hemoncmpayuu:

Tabauyvt u cxemovr: « OCHOBHBIC PU3HAKK KU3HW», Y POBHU OpPraHHU3AIMH KUBOM
TIPHUPOJIBD».

Obopyoosanue: Moaenb Mmojiekyibl JJHK.

Tema 3. Xumnyeckuii cocTaB U CTPOEHHE KJIETKH

XUMHAUYECKUM COCTaB KJIIETKM. XHUMHYECKHE DJIEMEHTBI: MAaKpOJ3JIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpabHBIE BEIECTBA.

OyHKIMY BOABI U MUHEPAJIbHBIX BELIECTB B KiIeTKe. [lognep:xanne 0cMOTUYECKOTO
OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3zameHuMmble M 3aMEHHUMBIE AMUHOKHUCIOTHI. AMHWHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€ITKOBOW MOJIEKYIbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIUN OCIIKOB.

depMmeHTH — Omosornueckue katanmm3aTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
HEHTp, cyocTpatHasa crneuuguuHocts. Kodpepmentsl. Butamunbl. OTiivuus GepMeHTOB
OT HEOPraHWYECKUX KaTalln3aTOPOB.
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VYrneBoabl: MOHOcaxapuibl (INIOK03a, pubo3a W Je30Kcupr003a), Aucaxapuiibl
(caxapo3a, JlakTO3a) MW  MOJUCaxapuabl (Kpaxmayi, TIJIMKOT€H, IEeJUTI0JI03a).
buonornyeckue QpyHKIIMM YIII€eBOIOB.

Jlunuaer: Tpuraunepuasl, Gochonunuasl, crepousl. ['uapodunbHO-TUIPODHOOHBIE
cBoicTBa. buonormueckue Qynkiuu nunuaoB. CpaBHEHUE YTIEBOAOB, OEIKOB U
JIMITAJIOB KaK HICTOYHUKOB SHEPTUH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢pynkuuu JHK. Crpoenune u pynkiun PHK. Bunsr PHK. ATO:
CTpOEHUE U DYHKIIUH.

[utonorus — Hayka o kjeTke. Kinertounas Teopusi — npuMep B3aUMOJICUCTBUS UIEH
U (aKTOB B HAYYHOM MO3HAHUU. MeTO/ bl U3yUYEHUS KIIETKH.

Krnerka kak uenoctHas »xuBas cucrema. OOIIMe MPU3HAKK KIIETOK: 3aMKHYTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
oenka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
poKkapuoTUdecKol kieTku. Knetounas crenka 6akrepuil. CTpoeHUE S3yKapUOTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENIbHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC,
ux Qyskiuu. Ilnazmatuyeckas memOpaHa, e€ cBoiictBa u (ynkiuu. llutornazma
u e€ opradounsl. OnHomeMOpanHble opraHouabl kietku: OIIC, anmapat I'onbmxu,
au30cOMbl.  [loyaBTOHOMHBIE  OpPraHOWABI  KIETKH: MHUTOXOHAPHH, IUIACTHUIBIL.
[Ipoucxoxaenrne MUTOXOHAPUM U racTul. Bunbl mnactua. HememOpaHHbIe OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOUHBIN IEHTpP, LIEHTPUOJIUA, PECHUYKH, KTYTHKUA. DYHKIUU
OpraHouJI0B KJIETKU. BKitoueHus.

SAnpo — perynstopublii meHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCHOPT BEWIECTB B KIIETKE.

Jemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxinn, K.M. bap.

Juazpammer: «PacnipenenieHne XUMHUYECKUX AJIEMEHTOB B HEKHMBOW TNPUPOIEL,
«PacripeneneHne XMMHYECKUX 3JIEMEHTOB B )KUBOU MIPUPOJEY.

Tabnuyvr u cxemwr: «llepuoanueckass TabMUIIa XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenue MoOJEKynbl BOJb», «buocunTes Oenkay, «CTpoeHHE MOJICKYJIBI O€liKay,
«Ctpoenue pepmenTa», «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekynst ATDy,
«CTpoeHue 3yKapuOTHYECKOW KIETKW», «CTpoeHHE >KMBOTHON KiIeTKn», «CTpoeHue
pacTUTENIbHOM KJIETKW», «CTpOCHHE MNPOKAPUOTHYECKON KieTkuy, «CTtpoeHue sapa
KJIETKWY, « YTIEBOABDY, «JIMIUIBI.

Obopyoosanue: CBETOBOM MHKPOCKOM, OOOpyIOBaHWE JJisi  MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEHHUH, OKCICPHUMEHTOB, MHUKPOIIPEIapaThl  PAaCTHUTEIBHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.
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Jlabopamopnvle u npakmuueckue padbomul:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».

JlabopatopHasi pabota Ne 2. «M3yueHue cTpoeHus KJIETOK pacTeHUH, )KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCaHUE.

Tema 4. ’KusHenesiTeIbHOCTb KIETKH

OOMeH BemiecTB, WIM MeTa0oJu3M. AcCUMWIAIUA (TJIaCTUYECKUH OOMEH)
U JUCCUMUJIALMS (PHEPreTuYeckuid OoOMEH) — JBE CTOPOHBI €AMHOr0 Mpolecca
Merabonmmu3ma. Poib 3aKOHOB COXpaHEHHS BEMICCTB W DHEPIMM B TOHUMAHUU
MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOHBIM W rerepoTpodHbi. Pomb depmeHToB
B 0OMEHE BEIIECTB U MPEBPAILICHUN YHEPTUU B KIIETKE.

®dotocunTe3. CBetoBasi U TeMHoBasi ¢asbl doTocunreza. Peakiuu doTocunresa.
D¢ dextuBHOCTH PoTOcUHTE3a. 3HaUueHUE (HOTOCUHTE3A IS )KU3HU Ha 3emie. BiausHue
yCcIOBUM cpeabl Ha (OTOCHMHTE3 U CHOCOOBI TOBBIIMIEHUS €Tr0 MPOJYKTUBHOCTH
Y KyJIbTYPHBIX PACTEHUM.

XeMocuHTE3. XeMOCUHTE3UPYIONINE OaKTEpUU. 3HAUCHUE XEeMOCUHTE3a JUIsl )KU3HU
Ha 3eMJIe.

OHepreTuueckuii OOMEH B KJeTKe. PaclierieHne BEIEeCTB, BbIJEICHUE
U aKKyMYJIUPOBAaHUE DHEPTUHU B KIIETKE. DTallbl SHEPreTUYecKoro oOMeHa. [ ukonms.
bpoxenue u ero Buabl. KHUCIOpOAHOE OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GochopunrpoBanue. IPGHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu matpuyHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus
TEHEeTUYEeCKOM uHpopManMu B KIeTKe. [ ©HeTHMYecKWil KO W €ro CBOWCTBA.
Tpanckpuniusi — marpuunbiii cuate3 PHK. Tpancnsmus — 6GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Pois pubocom B OuocuuTese Oenka.

Heknerounsie ¢Gopmbl KU3HU — BUPYCHl. VICTOpusSi OTKpBITHUS BUPYCOB
(A.N. WanoBckuit). OCOOEHHOCTH CTPOCHHUS M JKMU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KMBOTHBIX M 4YEJIOBEKA, BBHI3BIBAEMBIC BHPYCAMHU.
Bupyc ummynonedummura uenoBeka (BUY) — BoszOyaurens CIINa. OOpartnas
TPAHCKPUIIIUS, peBepTa3a U uHTerpasa. [Ipodumaktuka pacnpocTpaHEHUS BUPYCHBIX
3a00JIeBaHH.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /.M. IBanosckuii, K.A. Tumupszes.

Tabauyvr u cxemvi: «Tunbl muTaHus», «Metaboausmy, «MUTOXOHIPUSY,
«IHepreTnyeckuii oOMen», «Xnoportact», «®dorocuntesy, «Ctpoenme JIHK»,
«CtpoeHue M (QyHKUMOHHMpOBaHUE TreHa», «CuHTe3 Oenkay, «['eHeTuuecKuil Koy,
«Bupycoe», «baktepuodarm», «CrpoeHue u sxku3HeHHbIM 1wk Bupyca CII]/la,
oakTepuodaray, «Pemmukarms JTHK.

Obopydosanue: wmonenu-antumkamu — «Yasoeane JIHK wu  Tpanckpurimsy,
«buocunres 0enka», «CTpoeHue KIETKU», Mojenb cTpykTypbl JJHK.
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Tema 5. Pa3MHOKeHHe U HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiieTouHbli LUK, WK )KU3HEHHBIN UK Ki1eTKu. MaTepdasa u mutos. [Iponeccs,
nporekatoume B uHTepdaze. Permkanusa — peakiuss marpuuHoro cunresa JIHK.
Ctpoenne XpoMocoM. XpOMOCOMHBIA HA0OOP — KapuOTHIL. JIUTJTONMIHBINA U TallJIONTHBIN
XpOMOCOMHBIE HaOopbl. XpomaTuabl. llUToMOrHMYecKkre OCHOBBI Pa3MHOXKEHUS U
WHIUBUYAIbHOTO Pa3BUTHSI OPTAaHU3MOB.

Henenne knetku — muto3. Craguu mutosa. [Iponecchl, mpoucxoasime Ha pa3HbIX
CTaausX MUTO3a. bronoruyeckuii cMbICT MUTO3a.

[IporpamMmmupyemasi TuOeIb KJIETKU — aroITo3.

@opMBbI pa3MHOMXEHHUSI OPraHU3MOB: Oecrojioe W MoioBoe. Buawsl Oecmosnoro
pa3MHOXEHUS: JICJICHHE HaJABOE, IOYKOBAaHHME OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHE, BETreTaTUBHOE pa3MHOXKEHUE. VICKycCTBEHHOE KJIOHHPOBAaHUE
OpraHU3MOB, €0 3HAYECHHE JIJISl CEJICKIUU.

[TonoBo€ pa3MHOKEHHUE, €ET0 OTIANYUS OT OECIIOJIOTO.

Meiio3. Cragum wmenosa. IIpomeccel, IpOUCXOOAIIME HA CTagusAX Meno3a.
[ToBenenue xpomocom B Menose. Kpoccunrosep. buosornueckuii CMbICH UM 3HAYECHUE
Meno3a.

['amerorene3 — mpouecc oOpa3oBaHMsl MOJOBBIX KIETOK y KMBOTHBIX. [lonoBble
JKeJe3bl: CEeMEHHUKU U sSsudHuKUA. OOpa3oBaHHe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ouy, SUIIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMIEKJIETOK U criepMaTto3ouioB. OmnoaorBopenue. [lapreHorenes.

NunuBunyanbHoe  pa3BuTue  (OHTOreHe3).  DOMOpUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTanbl IMOPUOHATBHOTO PA3BUTUS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyJisiius, OpraHOT€HE3. [TocTamOpuroHanbHOE pa3BUTHE.

Tunel MOCTAIMOPUOHATBHOTO Pa3BUTHUS: MpsMOe, HenpsAMoe (JIMYMHOYHOE). BrusHue
cpenbl Ha pa3BUTUE OPraHuW3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pa3Butue pacreHnid. OHTOreHE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJNH pa3BUTHSL.

Hemoncmpayuu:

Tabauyvr u  cxemvi: «DOpMBI  Pa3MHOXKEHUSI OpPraHU3MOB», «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PAaCTEHUI», «BereraTuBHOE pa3MHOXKEHHUE PACTEHUN,
«/lenenue ket 6aktepuii», « CTpoeHHUE MOJIOBBIX KIETOK», « CTPOSHUE XPOMOCOMBD,
«Knerounsiii iuki», «Pemmukamua JHK», «Murtoszy», «Mehos», «I[Ipsmoe n Henpsimoe
pazBuTue», «l'ameToreHe3 y MIIEKONMUTAIOMIMX M YeloBeKa», «(OCHOBHBIE CTaJUH
OHTOTECHE3A.

Obopyodosanue: MHUKPOCKOTI, MUKpOTIpenapaThl «CrniepmaTo30uipl
MJICKOIIATAIOWIETO», <« SliuekneTka MileKkonuTaromero», «Kapuokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHas MoJeib-anmmummkanus «Jlenenue xinerkm», moaens JHK,
MoieNTb MeTa(azHO XPOMOCOMBI.
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Jlabopamopnvle u npakmuueckue padbomul:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIpenapaTaxy.

JlabopatopHasi padota Ne 4. «M3yyeHue CTpOCHUs TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieAcTBEHHOCTh M K3MEHYUBOCTh OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropusi paszButust reHetuku. Posb nuromoruum
1 AYMOPHOJIOTUU B CTAHOBJICHHH T'€HETHKU. BKJag poccUiCKUX U 3apyO0eKHBIX YUEHBIX
B pa3BUTHE TCHETHUKU. MeToabl T€HETUKH (THOPHUIOJOTHUECCKUN, ITUTOTCHETUYCCKUM,
MOJIEKYISIpHO-TeHETUUECKUi). (OCHOBHBIE TEHETHMUECKHME TMOHATHS. ['eHeThdeckas
CHMBOJIMKA, UCTIOJIb3yEMas B CXEMaX CKPELIUBAHUU.

3aKOHOMEpPHOCTH HACJICIOBaHUSl TPU3HAKOB, YCTaHOBIEHHbIe [. Menaenem.
MoHorubpuiHoe ckpelrBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuno TOMUHUPOBAHUA. 3aKOH PaCIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JIuruOpuaHOe CKpEIIMBaHKWE. 3aKOH HE3aBHCHMOTO HACJEIOBAaHUS MPHU3HAKOB.
[{uToreHeTHuyecKue OCHOBBI ~ JUTHOPHUIHOTO  CKpCIIMBAHUSA. AHAIM3UPYIOIIEEe
ckpenuBanue. lcnonb30BaHWE AaHATM3UPYIOIIETO CKPEIIMBAHUA I OIMPEICICHUS
TE€HOTHIIA OCOOHU.

CuerieHHOe HacieaoBaHue npu3HakoB. Pabora T. Moprana 1o CHEIUICHHOMY
HACJIEIOBAaHUIO TeHOB. HapyllieHre cueryieHust reHOB B PE3YJIbTaTE KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHS HACJIEACTBEHHOCTHU. | €eHETUUECKUE KAPTHI.

I'enetnka moja. XpOMOCOMHOE OIpejiesieHue Toja. AYTOCOMBI U TOJIOBBIC
XpPOMOCOMBI. ['OMOraMeTHBIE ¥ TeTepOraMeTHbIE Oprann3mMbl. HaclienoBaHne Mpu3HAKOB,
CILICTUICHHBIX C MOJIOM.

N3menunBOCTh. BUIbI N3MEHUYNBOCTU: HEHACIICACTBEHHAS U HACIIEACTBEHHAsA. Poib
cpenbl B HEHACJEICTBEHHOW WM3MEHYMBOCTH. XapaKTEPUCTHKAa MOIU(DUKAITMOHHON
W3MEHYMBOCTA. BapuanmoHHBIM psSA M BapualMoOHHAas KpuBas. Hopma peaxkuumn
npu3Haka. KoJmuecTBEeHHbIE U KaY€CTBEHHBIE MPU3HAKYA U X HOpMa peakiuu. CBoMCTBa
MOIU(DUKAITMOHHONW U3MEHUYHNBOCTH.

HacneactBennas, WM TEHOTUIHMYECKAsA, M3MEHUYMBOCTh. KoMOMHATUBHAS
U3MEHYMBOCTh. Meli03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MytanuonHass u3MeH4YMBOCTh. Kiaccudukainus myTtaiuid: TeHHbIE, XPOMOCOMHBIE,
reHomMHble. YacTtora W npuuuHBl MyTanuil. MyrtareHHele  QakTopbl. 3aKOH
TOMOJIOTHYECKUX PSAJIOB B HacJeACTBEHHOM n3MenunBocty H.M. BaBuiosa.

BuesnepHnas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEIOBEKa:
TeHEAJIOTUYECKUM, OJM3HEIOBBIN, IIMTOTCHETUUYECKUM, OMOXUMUYECKUHN, MOJICKYJISIPHO-
FeHETUYECKHU. CoBpeMeHHoe ONPEECICHUE FeHOTHIIA: MOJIHOTEHOMHOE
CEKBCHUPOBAHWE, TE€HOTUIMPOBAHUE, B TOM 4ucie ¢ mnomomblo [II[P-ananu3a.
HacnencrBenHnle 3a001eBaHus YeJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJICIACTBEHHOM
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IPEIPacIOoNOKEHHOCThIO, XPOMOCOMHbIE Oonie3Hu. ComaTHueckue M TeHEPaTHBHBIC
myTtauuu. CTBOJIOBBIE KieTKU. [IpuHIuNBl 310poBOro odpasa >KM3HU, JUArHOCTHKH,
npoUIaKTUKA W JIGYCHHUs] TEHETHYeCKHX Oone3Heil. Meauko-reHeTHIeckoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEAUIMHCKON T€HETUKU B MPEJOTBPALLECHUN U JICYEHUU
IeHETUYECKUX 3a00JIEBaHUI YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®puz, C.C. UYeTBepuKOB,
H.B. Tumodees-Pecorckuii, H.W. BaBumos.

Tabauyvt u cxemovl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE M €r0 ITUTOTCHETHYECKasI
OCHOBa», «3aKOH pacUICIJICHUS M €ro I[UTOTCHETHYECKasl OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBanuey, «lluTonorudeckre OCHOBBI JUTHOPHIHOTO
CKpeuBaHusay, «Menosy», «B3anmMoaenucTBUE aeNnbHBIX TE€HOBY», «l eHeThdeckue
KapThl PACTEHUM, >XKUBOTHBIX W 4YeENOBEKa», «l'eHernka mnoisa», «3aKOHOMEPHOCTH
HaCJIIOBaHUs, CIEIJICHHOTO ¢ Tojiom», «KapuoTumnsl yenoBeka U KUBOTHBIX», «Bubl
u3MeHYuBocTH», «MoaudukanmonHas u3MeHYUBOCThY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», « MyTalimoHHAs U3MEHYHUBOCTHY.

Obopydosanue:  Moaenu-anIuIMKau  «MOHOTMOPUIHOE  CKPEIMBAHUEY,
«Hemonnoe  momMuumpoBaHHe»,  «JlurmOpumHoe  ckpemmBaHue»,  «llepekpéct
XpOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozoduna» (Hopma, MyTaruu (OpPMBI
KPBUIbEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

Jlabopamopnvie u npakmuyueckue padbomul:

JlabopatopHas pabora Ne 5. «U3ydeHue pe3yabTaToOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y TPO30(HIBI HA TOTOBBIX MUKPOTIPEIapaTax».

JlaGoparopnas pabora Ne 6. «M3yuenue MoanbUKAIMOHHONW W3MEHYHBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOWD.

Jlabopatopuass padota Ne 7. «AHanu3 MyTanuil y Apo30(duiabl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTiaeckas pabota Ne 2. «CocTaBieHne u aHaJINU3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH

Ceneknups Kak HayKa U IMPOLECC. 3apOKACHUE CENEKINMU U JOMECTUKALUA. Y YEHUE
H.W. BaBunoBa o 1ieHTpax MPOUCXOKIACHUS M MHOTO0Opa3usi KyJbTYPHBIX PAaCTCHUH.
[{eHTpBI MPOUCXOKICHUSI TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBblii M WHAWBHUIYAIbHBIM OTOOPHI
B CEJICKIMM pACTEHUd U KUBOTHBIX. OIlleHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
cKkpeuruBanue — HOpuauHT. Yucras nuaus. CkpellrBaHue YUCThIX TuHUM. ['eTeposuc,
wi rubpuaHas cwia. HepoacTBeHHoe ckpemiuBaHue — ayTOpuauHr. OtaanéHHas
rubpuau3anus u e€ ycrnexu. MICKycCTBEHHBIM MyTareHe3 W MOJy4YeHUE MOJUIIIOUIOB.
JlocTrkeHus CeNIeKIMN PAaCTEHNUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHoMOrMs KaK OTpaciib Nporu3BOACTBA. [ eHHas HHXKEHEpHUs. DTanbl CO3AaHUs
pexomOuHanTHOW JIHK w© TpaHcreHHbix opranu3MoB. KieTouHas WHXEHEpHs.

12
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Kierounbie KynpTypbl. MUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHHi. KioHupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  DKOJIOTMYECKHE
u 3Tryeckue npodaemsl. MO — reneTndecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JHemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, N.B. Muuypum, I'.J1. Kapnieuenko, M.®. 11BaHOB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIAECHUS 1 MHOTO00pa3Hsl KYJIbTYPHBIX
pactenuit», «llopoapl nOMamIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pPacTEHUI»,
«Otnanéunas rudpuanzanus», «Padoter akagemuka M.®. MiBanoBay, «I[lonumuionusy,
«OO0BeKThl  OWOTeXHONOrMM»,  «KileTouHble  KynbTypbl M KJIOHHPOBAHHEY,
«KoHCTpynpOBaHue U IEPEHOC TEHOB, XPOMOCOM).

Obopydosanue: MyJsKH IUVIOJOB U KOPHEIUIONOB JUKHUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuil «CeabCKOX035MCTBEHHBIE PACTEHUSD.

Jlabopamopnsle u npakmuueckue pabomaol:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEICKIIUUA PACTCHUM U )KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YYacCTOK,
B TEIUTMYHOE XO35HCTBO, JA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosrouOHHAs OMOJIOTUSA

[Ipennocbulku BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOPUHU. DBOIIOLHUOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOIIOLIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX
HayK.

CeugerenscTBa  3BOJIIOUMA.  [lam€OHTONOrMYECKUE:  MOCIENOBATENBHOCTh
MOSIBJICHUS. BUJOB B  TAJICOHTOJIOTHYECKON  JIETOMHMCH, TMEPEXOJHbIE  (OPMBI.
buoreorpadguyeckue: cxoncTBo U pazinune GayH u Gjaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U Pa3IHuusi OSMOPHOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIIbHO-AaHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX TMyTed y BCeX
OPraHUu3MOB.

OBomonuonHasa teopust U. {apsuna. [Ipeanockuiky BOSHUKHOBEHUSI JapBUHU3MA.
JIBKyIue CUJIbl DBOJIONMM  BUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHUE
Ipyu  OTPAaHUYEHHOCTH  PECYpPCOB,  HeompeneiaéHHas  W3MEHYMBOCTh,  0OOphOa
3a CyIIeCTBOBAaHUE, €CTECTBEHHBINH 0TOOD).

Cunternueckas teopus 3Bomtonnu (CTI) u €€ OCHOBHBIE MOJI0KEHUSI.

MuxkposBodronus. [Tonmynsuus kak eIMHULIA BUIa U BOJIIOLIUH.

JBvxymue cuibl (PaxToOpbl) SBOTIONMK BUOB B IPUPOIe. MyTarimoOHHBIN TPOIIece
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomysiiimonHbie BOJIHBI U ipeiid reHoB. M3omsnus u
MUTpALIHSL.

EctectBeHHbIN 0TOOp — HANMpaBIAIOUIMI (akTop 3BoMOUUNA. POPMBI €CTECTBEHHOTO
otbopa.
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[IpucrnocobneHHOCT,  OPraHU3MOB  KaK  pe3yiapTaT  3BoJionuH.  [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MOB. ApoMopd03bl U UIUO-aJaNTAI|H.

Bun u Bunood6pazosanue. Kpurepuu Buga. OcHoBHbIE (POpMBI BUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOrHIecKoe.

MakposBomtonusi.  PopMbl  SBOMIONMM:  (QUIETHYECKasi,  JUBEpPreHTHad,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHrue OT HeCNEeUMaIM3UpPOBaHHbIX MnpeakoB. lIporpeccupyromas
crienuanu3anys. AJanTUBHAS paguanus.

JHemoncmpayuu:

llopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap,
2. I'ekkens, ©. Mronnep, A.H. CeBepiios.

Tabauyvl u cxemvi: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiiey», «3apoJbIIIH
MO3BOHOYHBIX KUBOTHBIX», «APXEONTEPUKC», «DPOopMbI OOpHOBI 3a CYIIECTBOBAHUEY,
«EcrecTtBeHHBI 0TOOpY», «MHOroo0pa3ue copToB pacTeHuin», «MHorooOpasue nopos
KUBOTHBIX», «llomymsanum», «MyTallmoHHass HW3MEHUYHUBOCTHY, «ApPOMOPQO3bI»,
«Manoanantamuny, «O0mas aereHepamus», «JBwxynme cuibl 3Bomonun», «Kapra-
cxema wMapmpyrta nyremectBus Y. [lapsuna», «bopbba 3a cyliecTBOBaHHEY,
«IIpucnocobieHHOCTh OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000Pa30BaHUEY.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAaCKH, HaOOp
IJIOJIOB U CeMsH, KoJUTeKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOIECHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HAmpaBIICHUS HBOMIONUN», OOBEMHas wmonaenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaguueckas kapra Mupa, KoeKus «PopMbl COXPaHHOCTH UCKOMAEMbIX
JKUBOTHBIX W pacTeHUil», Moaenb ammaukanusa «llepekpécT XpoMocom», Bia)KHBIE
npenapatel «Pa3Butue HacekoMoro», «Pa3BuTue JIATyIIKW», MHUKpOMpenapar
«Ipozoduna» (Hopma, MyTaruu GOpMbI KPbUIILEB U OKPACKH TENA).

Jlabopamopnsle u npakmuueckue padomel:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHUIOB 1O MOPGHOJIOTHYECKOMY
KPUTEPUION.

JlaGoparopHass pabora Ne 2. «OnucaHwe TMPHUCIIOCOOJICHHOCTH OpraHU3Ma
1 € OTHOCUTEIIPHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE )KU3HH Ha 3emuie

JloHaydHbIE TIPEACTABICHHUS O 3apOXKACHUM JKU3HU. HaydHple rumnoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U MmaHcrnepMus. XUMHAYEecKasi SBOJIIOLHUA.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTATBHOE
MOATBEPKACHUE XUMHUYCCKOM HSBOMIONMHA. HadanmbHble JTambl  OMOJIOTMYECKOM
somonuu. l'mnoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE TMPOTOKIETKU. llepBble KkieTkm m ux sBomonus. PopmupoBaHue
OCHOBHBIX I'PYIII ’KUBBIX OPraHU3MOB.
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Pazutne xu3Hu Ha 3emusie mo s3pam W nepuoaam. Kartapxeil. Apxelickas
U TIpoTepo3oiickas 3psl. [laneo3oiickast apa u e€ nmepruoabl: KEeMOPUNHCKUH, OPJIOBUKCKHM,
CUJIypHUMCKHN, TIEBOHCKAW, KAMEHHOYT OJIBHBIN, TIEPMCKHUU.

Me3zo30KcKkas 3pa u €€ epuoIbl: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

KaliHo301cKkas 3pa u €€ nepuoabl: NajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTvka KIMMAaTa W TEOJOTMYECKHX IMporeccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTEILHOTO U KUBOTHOTO MHpa. ApoMOp(d03bl y pAaCTEHUN U KUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHUE TPYTI JKUBBIX OPTaHU3MOB.

CucrtemMa OpraHMYecKOro MHpa Kak OTpakeHue HBOMoUUH. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLMST YelOBEKa. AHTPONOJIOTHMS Kak Hayka. Pa3BuTue mnpencTaBieHU
0 MPOUCXOXKICHUH YeIoBeKa. MeToibl u3y4eHus aHTpororenesa. CxocTa U pa3indus
YeJI0BeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE TOJIOKEHNE YETIOBEKA.

JIBwxytue cuiibl (akTopbl) aHTpornorene3a. HacnencrBeHHas M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 >KU3HU, M3TOTOBJIEHUE OPYIUM Tpya,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU DSBOJIIOLMU YEJIOBEKA: aBCTPAJONMMUTEKH, YeIoBEK
ymensli, YenmoBek npsamoxonsamui, YenoBek HeaHAepTanbCKui, UenoBek pa3yMHBIN.
Haxonku McKomaemMbIX OCTATKOB, BPEMsI CYLIECTBOBAaHHMsS, 00JIACTh PacHpOCTpaHEHUs,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

UYenosedeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BponeouaHas (eBpasuiickasi),
HErpOo-aBCTpaAJIOU IHASL (PKBATOpHUAJbHAsI), MOHTOJOHWIHAS (a3MaTCKO-aMepUKaHCKas).
YepTbl NOPHUCIOCOOJIEHHOCTH TMPEACTABUTENICH YEJIOBEYECKUX pPac K  YCIOBHUSIM
cyuiecTBoBaHMusA. EAMHCTBO yenoBeyeckux pac. Kpuruka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Penn, JI. [Tactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONMHEYHOM CHCTEMBI», «Pa3BuTHE
opraHumyeckoro  mupa»,  «PactutenpHas — KieTtka», <«OKUBOTHasi  KIETKay,
«IIpokapuotnueckas kieTka», «CoBpeMEHHasi CHUCTEMa OpPraHuyecKOro MHPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHS YETIOBEKA U YEJIIOBEKOOOPA3HBIX 00€3bsIH,
«OCHOBHBIE MECTa MAaJEOHTOJIOTMYECKNX HAXOJO0K MPEJIKOB COBPEMEHHOIO YEJIOBEKaY,
«/lpeBHenmme sroguw», «JpeBHue moan», «llepBble  COBpEMEHHBIE  JIFOAWY,
«HenoBeuecKue pachb».

Obopyoosanue: mynsxu «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHbOHIIA), CJCTKU WIM W300paKeHHUS] KaMEHHBIX
OpyAMil  TEepBOOBITHOTO  YeJoBeKa  (KaMHU-YOMIEphbl,  pyOmina,  ckpebia),
rCOXPOHOJIOTHYECKAsT TaliauIa, KOJUICKIUS «DOpMbl COXPAHHOCTH HMCKOIAEMbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnwie u npakmuueckue pabomaoi:
[Ipaktuyeckas pabdora Ne 1. «M3yueHune WHCKOMAEeMbIX OCTAaTKOB pacTEHUMU
Y )KUBOTHBIX B KOJUJICKLIUAX).
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DKCKypcust «IBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WU KpaeBeAYECKUM My3eil).

Tema 3. Opranu3msbl U OKpY:Kalolas cpena

DKOJIOTHSI KaK HaykKa. 3aJadd M pasleibl 3KOJIOTMH. MeETolbl 3KOJOTMYECKHUX
MCCJIETOBAHNUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsS OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YyIHAs, IIOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Okonoruueckne  Qaktopel. Kmaccudukamus — 3KoIOTHYecKuX  (PaKTOPOB:
abuoTnueckne, OMOTHUECKUE U aHTPOIOTeHHbIe. JlelicTBUe 3KOIOTHYecKuX (haKTOpOB
Ha OPTaHU3MBl.

AbGuotnyeckue (QaxKTOphl: CBET, TEeMIEepaTypa, BIAXHOCTh. DOTONMEpHOAN3M.
[TpucnocoOnennst OpraHu3MoB K JACWCTBUIO abuoTHueckux (aktopos. buonoruueckue
PUTMBI.

buotnueckue dakropsl. Bumbl OMOTHUYECKUX B3aUMOJCUCTBUNA: KOHKYpPEHIIUSA,
XUIIHUYECTBO, cuMOMO3 u ero Qopmel. [lapasutusMm, Koomepauus, MYTyalHu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HaueHHe OHMOTMYECKHUX B3aUMOJAECMCTBUU Uil  CYHIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJIHBIX COOOILIECTBAX.

DKOJIOTUYECKUE XaPAKTEPUCTUKHU NOMYIAUUA. OCHOBHBIE MOKA3ATENH MTOMYJIALUU:
YUCJIEHHOCTD, IIJIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTD, IIPUPOCT, MUrpanus. JJuHamMuka
YUCJICHHOCTH IONYJIALUU U €€ PEryJIIALHus.

JHemoncmpayuu:

llopmpempui: A. I'ymbonbar, K.®. Pynbe, O. ['ekkerns.

Tabnuyer u cxemvi: xapta «llpupoansie 30HBI 3emin», «Cpeabl 0OOUTaHUS
opranu3sMoB», «®Doronepuoausm», «llomymauum», «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTU MOMYJSAUUU UHPY30puu-TyPenbkny, «luiesbie nenm.

Jlabopamopnvie u npakmuueckue pabomut:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckue OCOOCHHOCTH pacTEHUM
U3 Pa3HBIX MECT OOUTAHUS.

Jlabopatopnasi pabora No 4. «BnusHue cBeta Ha pPOCT M pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Tpaktiaeckas padota Ne 2. «[lomcué€T MIOTHOCTH MOMYMSANWK Pa3HBIX BUIOB
pacTEHUIN.

Tema 4. CoolOuiecTBa M 3K0J10rH4eCKHE CHCTEMbI
CooOmiectBo  opraHu3MoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHIOBas,
IpPOCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.
Dxosioruyeckue cuctemsl (akocructemsl). [loHsTue 00 3xocucTeMe U OMOTeOIIeHO3E.
OyHKIIMOHAIBHBIE KOMITOHEHTHI YKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, PEAYIIECHTHI.
KpyroBopoT BemiecTB v MOTOK YHEPTUH B IKOCUCTeME. Tpoduueckue (MUIIEBbIC) YPOBHU
skocucTeMsl. [Iuiessie nenu u cetu. OCHOBHBIE TIOKa3aTeNIM YKOCUCTEMBI: Onomacca,
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OPOAYKIMSI. ODKOJOTUYECKHME MUPAMUIBL: MPOAYKLUMH, YHCICHHOCTH, OHMOMACCHI.
CBoOICTBa 3KOCUCTEM: YCTOMUHUBOCTD, CAMOpPETYJIsiLuUs, pa3BuTHe. CyKlieccusl.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. ODKOCHUCTEMA XBOWHOIO
WJIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOreHHbIE HKOCUCTEMBI. ATpO3KOCHCTEMBI. Y pOo3KOCUCTEMBI.
buonornueckoe n X034HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycTolumBOoCcTH dKocucteM. (CoxpaHeHue
OMOJIOrMUYECKOT0 pa3sHOOOpa3us Ha 3eMIIe.

Yuenue B.W. Bepnanckoro o 6uocdepe. ['panuiisl, coctaB u cTpykTypa 6nochepsi.
XKusoe BemectBo u ero ¢ynkuuu. OcoOeHHocTH OHoOcepsl Kak TIOOATBEHOM
sKocHucTeMbl. /[luHamMuueckoe paBHOBECHE U 00paTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XUMHUYECKHE IIUKIIBI 2JIEMEHTOB (YIJIepoAa, a30Ta).
3oHanbHOCTH OUochepsl. OCHOBHBIE OMOMBI CYIIIU.

UenoBeyectBOo B Ouocdepe 3emid. AHTPONOTCHHBIE HU3MEHEHHS B Ouocdepe.
['1o6abHbBIE SKOJOTUYECKHUE TIPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHunBocTU Onocdeprbl. OCHOBa PalMOHAIBLHOTO YNPABICHUS IPUPOIHBIMU
pecypcamu U UX HCToNb3oBaHue. JloCTHKeHNS OMOJIOTUU M OXpaHa MPUPO/IBL.

Jemoncmpayuu:

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

Tabnuyvr u cxemwi: «llumessie nenu», «bUOIEHO3: COCTAaB U CTPYKTypay,
«IIpuponusie coobmecTBa», «llenmn mnuTaHUSA», «IKOJOTHYECKAs MHPAMUJIAY,
«buocdepa u demoBek», «IKOCHUCTEMA IMUPOKOJIUCTBEHHOTO Jecay, «IKOCUCTEMA
XBOMHOIO Jecay, «broneno3 Bogoéma», «ArpoueHos», «lIpumepHepie aHTpONIOTEHHBIE
BO3JCUCTBUS Ha NpuUpoAy», «BaXHEWIIME HWCTOYHHUKM 3arpsi3HEHUs BO3AyXa U
TPYHTOBBIX BOJ», «l[louBa — BakHelmas coctaBiswomias Ouochepr», «DaKTOPbI
nerpaganuu nouBy, «llapaukoBsiil a3 exT», «DakTopbl paAMOaKTUBHOTO 3arps3HEHUS
ounochepri», «Odmas crpykTypa 6uocdepsi», «Pacnpoctpanenue xxu3au B buocheper,
«O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriaepona B Ouochepe», «Kpyrosopor
a30Ta B PUPOIE.

OOGopynoBanue: Mojenb-anIuIMKanus «Tunuuaeie  OUOIEHO3bI», repOapuii
«PacturenbHble COOOIIECTBaY, KOJIEKIMU «bHoleHo3», «BpeauTenn BaKHEUIIMX
CEIBCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuul M KOJUJIEKIIMH PACTEHUNW U KUBOTHBIX,
MpUHAJJISKAIIME K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHOro Buaa, KpacHas kHura
Poccutiickoii @eaepaimu, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTCHHUH U )KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO BUOJIOTMN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUAA

Cornacao ®I'OC COO ycraHaBIMBaIOTCS TpeOOBaHUSI K pe3yJbTaTaM OCBOCHMS
oOy4JalomuMHUCs  TpOrpaMM  CpeaHero  o0miero  00pa3oBaHUs:  JMYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJIbTATOB OCBOCHUA THpeaMeTra «buomorus»
BBIJICJICHBI  CJICAYIOIIUE COCTaBIISIIONIME: OCO3HAHHWE OOYYarOIIUMHKCS POCCUHCKOM
rpaXJaHCKONW MJACHTUYHOCTM — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOOIIPEICTICHUI0, HAJTMYUE MOTUBALIUU K OOYYEHUIO OMOJIOTHH, 1IeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX  TpaJAWIUN  pa3BUTHS  OUOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH NESITEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHM, TPHUCYIIMMH CHUCTEME OHOJIOTMYECKOro OoOpa30BaHUs,
HaJMYue SKOJOTMYECKOIO IMPABOCO3HAHUS, CIHOCOOHOCTH CTAaBUTh II€JIU U CTPOUTH
YKU3HCHHBIE IJIaHBI.

JIndyHOCTHBIE pe3ynbTaThl OCBOCHUSI Tmpenmera «buonorus» pmocrturarorcs
B C€IUMHCTBE Y4YeOHOM U  BOCHHUTATENIbHOW  JEATEIBHOCTH B  COOTBETCTBHUHU
C TPAJULIMOHHBIMH POCCUHMCKMMH COLHMOKYJIbTYPHBIMHA, UCTOPUYECKUMUA M JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHUHSATHIMH B OOIIECTBE NpaBWIaMH W HOpPMaMu
MOBEJACHUS W  CIIOCOOCTBYIOT —TMpOIECCaM CaMOIO3HAHHUS, CaMOBOCIUTAHUSA U
CaMOpAa3BUTHS, Pa3BUTHUS BHYTPEHHEW NO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKECHHUS
K 3aKOHY M NPaBOIOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHUIO, B3aWMHOIO
YBOKEHUS, OEpPEKHOrO0 OTHONIEHUS K KYJbTYPHOMY HACIEIUIO U  TPATULIUSIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuiickon dPenepanuu, NPUPOAE U OKPYKAIOIIEH
cpene.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHHUS Y4YeOHOTo mnpenMera «bHOJOTHS) HOJKHBI
OTpakaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOy4YaromIuMxcsi  PyKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEM TMO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIM/, TO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIIUX TPAAUIIUOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0OINecTBa, PACHIMPEHHE >KU3HEHHOTO OIbITa W OIBITA
JESITEIbHOCTH B TMPOLIECCE peAM3allii OCHOBHBIX HAIpPaBJICHUW BOCIHUTATEIBHOU
JESATENBHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTD TPAKIAHCKON MMO3UIMH OO0YYArOIIErocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YJIeHa POCCUICKOTO 00IIIEeCTBa;

OCO3HAHHME CBOMX KOHCTHTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)keHHE 3aKOHA
Y TPaBOIIOPSI/IKA;

18



denepanbHas pabouast nporpamma | buosnorus. 10-11 kiaccer (0a30BBIN ypOBEHb)

TOTOBHOCTh K COBMECTHOW TBOPYECKOM IESATENBHOCTH MPH CO3JAaHUHM Y4eOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 33/a4, BHITOJIHEHUU OMOJIOTUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEENIATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIe C pa3HBIMU YOEKACHUAMHU, KYJIbTYPHBIMH IICHHOCTSIMU U
COLIMAJIBHBIM I10JI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U MCCIIEN0BATEIbCKUX 3a1a4, YBAXKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIOHEHTOB IIPU 00CYKIEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOIO COEPKAHNUS;

TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM IEATEIIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON TIpa)KAAHCKOW HIEHTUYHOCTH, MNaTPUOTU3MA,
YBaXEHUSI K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHoMl, ropaoctu
3a CBOM KpaHl, CBOWO PoanmHy, CBOW S3BIK M KYyJIbTYpY, IPOIUIOE M HACTOSLIEE
MHOTOHallMOHAIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOILIEHHWE K IMPUPOJHOMY HACIEAUI0O W NaMATHUKAM MPHUPOBI,
JNOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJIEHHWE U PA3BUTHE
OMOJIOrMH, TOHUMAHUS 3HauY€HUsl OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJBI, B XKU3HU
YEJI0BEKa U COBPEMEHHOIO 00IIECTBA;

uaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CIyXeHMIO U 3amure OteyecTBa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHSI:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STHUECKOTO IMOBEICHHUS,
CITIOCOOHOCTh  OIIEHMBATh CHUTYyallMi0 W TNPUHUMATh OCO3HAHHBIC PCIICHHS,
OPUEHTHUPYSACh HA MOPAITHLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HAHME JTMIHOTO BKJIAJa B IOCTPOSHHUE YCTOMIMBOTO Oy TIyIIIETO;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTI'O MPHUHATHS LEHHOCTEHM CEMEWHOW KM3HU B COOTBETCTBUHU C TPAIAUIUASIMHU
HapoaoB Poccuu;

4) 3CTeTHYEeCKOr0 BOCITUTAHMSA:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas O3CTETHKY ObITa, HAYyYHOTO H
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUHA;

MOHUMaHKE SMOIMOHATIBHOTO BO3JICHCTBHS KMBOW NPUPOIABI M €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B pa3HbIX BHIaX HCKYCCTBA, CTPEMJICHUE MTPOSBIIATh
Ka4eCTBa TBOPUYECKOM INYHOCTH;
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5) pusnueckoro BocnuTaHus, (OPMUPOBAHHA  KYJBTYPbl 3A0POBbSI W
IMOLMOHAIBHOIO 0J1ArONOJTy YU :

IIOHMMaHWE U peanu3alys 3J0pOBOr0 M 0e30macHOro odpasa KU3HHU (310pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MpPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTBIXA, PETysipHas GU3nYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUIEHHMsSI K COOCTBEHHOMY (U3NYECKOMY U IICUXHYECKOMY
3JI0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
NOBEJICHUS B CUTYALUSAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHWE MOCIEACTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YOTpeOaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TpyI0BOIro BOCIIHTAHMA:

TOTOBHOCTB K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTEPCTBA, TPYIOIOOHE;

TOTOBHOCTh K aKTUBHOW JEATEIHHOCTH TEXHOJIOTUYECKOM H  COIMAIbHOU
HANpPaBIEHHOCTH, CIOCOOHOCTh WHHUIMUPOBATH, IUTAHUPOBATH M CAMOCTOSITETHHO
BBITIOJIHATH TaKyIO JESTEIIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayiiell mpodeccuu U peain3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) IKOJIOTHYECKOTO BOCIIUTAHUS:

HKOJIOTMYECKU LeIecOo00pa3HOe OTHOLIEHHE K MPUPOAE KaK HCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIICHHE  YPOBHA  DKOJOTMYECKOM  KYJbTYpbl: NPUOOPETEHHE  OMbITa
IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUHM ISl OKPYKarolen
Cpelibl;

OCO3HaHUE TJI00AJBHOrO XapakTepa OHKOJIOTMYECKHUX MpobdjieM U myTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTHH 3HAHUS U
YMEHHMSI TIPU PEUIeHUH MPOOJIEM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOONOIb30BAaHUEM
(cobmoieHue TMpaBUl TIOBEJIEHUS B MPHUPOJAE, HAMPABICHHBIX Ha COXPaHEHUE
paBHOBECHSI B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, Orocdepsl);

AKTUBHOE HEIPUATHE ICUCTBUM, MPUHOCAIIUX BPEI OKPYKAKOIIEH NPUPOIHOU
cpele, YMEHHE IMPOTHO3MPOBATh HEOJArONMPUITHBIE HKOJIOTUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX AEUCTBUNA U NPEAOTBPALIATh UX;

HaJU4ME€ PA3BUTOIO 3SKOJOTHMYECKOTO MBIIIJIEHUS, 3KOJOTWYECKOU KYJIBTYPHI,
ONbITa JEATEIBHOCTH 3KOJOTMYECKOW HAIPaBJIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMU B TI03HABATENbHON, KOMMYHHMKAaTUBHOM M COLMAJIBHOM MPAKTHKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOM AESATENBHOCTH HKOJIOTHYECKOM HAPaBICHHOCTH;
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8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOI'O Ha JUAJIOre KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEpUICHCTBOBAHUE SA3BIKOBOM W YHUTATEIbCKOM KyJIbTYphl Kak CpEACTBa
B3aUMOJICUCTBHS MEXY JIFOJAbMU U IO3HAHUS MUPA;

NOHMMaHue crienu (UK ONOJIOTUN KaK HayKH, OCO3HaHUs €€ poJid B (pOPMUPOBAHUN
pPAalMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, CO3[JaHUM LEJOCTHOTO MPECTaBICHUS
00 OKpy’KarolleM MUpE KaK O €IUHCTBE MPUPObI, YEJIOBEKA U OOILECTBA, B MIO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIEHUH NpoOJieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS,

yOexNEHHOCTh B 3HAYMMOCTU OHOJIOTUM JJIsi COBPEMEHHOM IMBWIM3ALMU:
o0OecrieyeHrs HOBOIO YPOBHS pa3BUTHUS MEJIWLHMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peIIaTh PECYpCHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUYECTBA,
oMcKa MIyTed BbIXOJA M3 IJI00ANbHBIX 3KOJOTMYECKUX MpodiIeM U obOecreyeHUs
nepexoAa K yCTOMYHMBOMY pPa3BUTHIO, PAIlMOHAIIBHOMY HCIOJb30BAaHUIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
oOuiel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAJIBHOW TpPaMOTHOCTH oOydaromuxcs, (OpMUPYEMOH TMpU HU3YYEHHUU
OmoIoruy;

NOHMMAHHE CYIIHOCTH METOJOB IT03HAHUs, UCIIOJb3YEMBIX B ECTECTBECHHBIX HAYKaX,
CIIOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HAHUS JJI aHAJIU3a U OOBbSICHEHUS SIBJIICHUN
OKPYKAaIOIIETO MHpa U MPOUCXOASIMIMX B HEM M3MEHEHUW, YyMEHHUE JeNaTh
000OCHOBaHHbIE 3aKJIOYEHHUs] Ha OCHOBE HAYYHBIX (AKTOB M HMMEIOIIMXCS JAaHHBIX
C LEJIbIO TIOJIYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS 1JIs PELLICHUS
npo6JieM B PEaNbHBIX KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTh OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTUBHOMY NOJIYYEHHUIO HOBBIX 3HAHUU MO OMOJIOTMH B COOTBETCTBUHU C KM3HEHHBIMHU
NOTPEOHOCTSIMU.

METANIPEIMETHBIE PE3YJIBbTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHUsA Yy4yeOHoro mpenmera «buomorusy
BKJIFOYAIOT:  3HAUMMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOUTUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHaAYyYHbIE TIOHSATHS, OTpaKarolue
I[EJIOCTHOCTh HAyYHON KapTUHBI MHPA U CHEIU(UKY METOIOB MTO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HaykaxX (BEIIECTBO, YHEPTHUsI, SIBJIEHUE, MPOIECC, CUCTEMa, HAyUHBIN
dbakT, TPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEeIOBaHUE,
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HaOJI0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTUX), YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHUKATUBHBIE, PETYISITUBHEBIE), o0ecreunBaroIme
dbopmupoBaHue (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAJBHONH  KOMIICTCHIINH
oOyyJarouuxcs, CIIOCOOHOCTD oOyyJaronmxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUECKHUE 3HAHWS W YHUBEpPCAIbHBIC Y4cOHBIE
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHON MTPAKTHUKE.

Ilo3HaBaTeibHbIC YHUBEPCAJIbHbIE Y4eOHbIe NeCTBUS
ba3oBble Jloruyeckue 1eicTBus:

CaMOCTOSTEILHO (HOPMYIUPOBATh U aKTyaJIU3UPOBATh MPOOJIEMy, paccMaTprUBaTh
€€ BCECTOPOHHE;

HCIIOJB30BaTh MIPU OCBOCHUU 3HAHUU MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHU S, KJIacCu(PUKanuu, 0000IEHUS ), PACKPHIBATH CMBICT OMOJIOTMYECKHUX
NOHATUHN (BBIACIATh MX XapaKTepHbIE IMPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMHU
MOHSITUSIMH );

ONPEAETATH LENU JCATEIbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C ITIOCTABJICHHBIMU LEISAMU;

UCIIOJI30BATh OUOJIOTHYECKUE OHATHS JJIs1 0ObsICHEHUS ()aKTOB U SBJICHUM KUBOMN
IIPUPOJIBL;

CTPOUTH JIOTUUECKUE PACCYyX IACHUS (MHAYKTUBHBIC, ICIYKTUBHBIE, 110 AHAJIOTHUH),
BBISIBIISATH 3aKOHOMEPHOCTHM W MPOTHUBOPEUYMS B PACCMATPUBAEMBIX SIBJIICHUSX,
GbopMyIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEICTBA JJIsI TMPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOIIICHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOTO PO/JIa, BHISABICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI € Y4ETOM aHAlM3a HMMEIOITUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE pPE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH TTOCIEACTBUIN AEATEIbHOCTH,

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

Bba3oBble ucciieioBareibCKue 1eHCTBUS:

BJIQJICTh HAaBbIKAMU Y4YEOHO-UCCIIENOBATEILCKOW M TMPOEKTHON JESTEIBHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJOB PEHICHHS] MPAKTUYECKUX 3aJay, NPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MTO3HAHW,

HCHOJI30BaTh PA3JIMYHbIEC BUABI AEATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHHUS, €r0
WHTEPIpETaluu, MPeoOPa30BAHUIO U TPUMEHEHHUIO B YU€OHBIX CUTYAIIHMSIX, B TOM YHCIIE
MIPU CO3/IJaHUU YUEOHBIX U COIUATIBHBIX TTPOCKTOB;

dbopMupoBaTh HAY4YHBIM THIT MBIIUJICHUS, BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHSITUAMHU U METO/IAMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a7]a4H B 00pa30BATEIIHHON NEITEIILHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISIBIIATH TIPUYUHHO-CIIC/ICTBCHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BHIJIBUTATh
TUTIOTE3y € pelIeHus, HaXOIUTh apTYMEHTHI JJIs JJOKa3aTeIhCTBA CBOMX YTBEPKICHHM,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUICCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISTH IIeJICHAPABICHHBINA TIOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JCHCTBUS
B IPO(HEeCCHOHATEHYIO CPELy;

yMETh TIEPEHOCHTHh 3HAHHWS B II0O3HABATEIbHYI0O M TMPAKTUYECKYIO OOJIacTH
KU3HEEATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS], CTABUTh
POOJIEMBI U 3a/1a49H, IOMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHKAX HH(pOpMaluu (TEKCTe y4eOHOro
oco0usi, HAyYHO-TIOMYJISIPHOM JINTepaType, OMOJOTHYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHanM3upoBaTh WHOOPMAIIHUIO
Pa3IMYHBIX BUJOB U (DOPM Mpe/ICTABIICHNUS, KPUTUUECKU OIIECHUBATDH €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(bopMyIHpOBATH 3aMIPOCHI U MPUMEHSTH PA3JIMYHbIE METO/IbI IIPU MTOMCKE U 0TOOpE
ouosiornyeckoi nHGopmaru, He0OXOAUMOM JJIs1 BEITIOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH, COBEPUIEHCTBOBATh KYJbTYPY AaKTUBHOIO HCIIOJIb30BAHUSI Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATH ONTUMAIIbHYIO OPMY Mpe/ICTABIECHUS OUOTOTHYECKOM
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

HCTIOJB30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MpHU paboTe ¢ OMOJIOTHYECKON
uHdopmaret: TpPUMEHSITh XUMHYECKHe, (PU3NYecKrue W MaTeMaTU4YeCKUe 3HAKU U
CUMBOJIBI, (hOpMYJIbI, a00pEeBUATYPY, HOMEHKIIATYPy, UCIIOJIH30BaTh U MPE0OPA30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJIETh HABBIKAMM PACIIO3HABAHUS MU 3aLIUThl MHPOpPMALUU, WHPOPMALUOHHOU
0€30I1aCHOCTH JTUYHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIE AelCTBUS
Oo01enue:

OCYILIECTBIISITh KOMMYHHUKAIIUM BO BceX cdepax >XKU3HU, aKTUBHO y4acTBOBATH
B JMajore Wiu AWCKYCCHMH TIO0 CYIIECTBY OOCyXJaemol TeMbl (yMEHHE 3a]aBaTh
BOIIPOCHI, BHICKA3bIBATh CYXKJEHUSI OTHOCHUTEIBLHO BBITIOJHEHUS MpeJiaracMom 3a1auu,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIUN JPYTMX YYACTHUKOB JHAJIOTA WA
JTUCKYCCUH);

pacrmo3HaBaTh HEBepOaTbHBIE CpEACTBa  OOIIEHUS, TOHWMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUS KOH(IMKTHBIX CHTYaIlUd, YMETh
CcMATYaTh KOH(MIUKTHI M BECTH TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIICHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaAMEPEHUsS JPYTUX JIIOJACH, MPOSBIATH YBAKUTEIHLHOE OTHOIICHHUE K COOECETHUKY U
B KOpPpPEKTHOH Popme popMyTupoBaTh CBOM BO3PAKCHHS,

Pa3BEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOUKY 3PCHHUSI C MCTIOIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMmecTHAasl 1eSITEILHOCTD:

MOHUMAaTh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHIUBHUAYaTIbHON pabOThI
MIPU PEIICHUU OMOJIOrHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTb MPUMEHEHHUS
TPYNIOBBIX (POPM B3aMMOJIEHCTBHSI PU PELICHUH Y4eOHOM 3a/1auu;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JIEUCTBHI C yUETOM OOILIMX HHTEPECOB
Y BO3MOKHOCTEW Ka)KJI0r0 WICHA KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOM NEATEIBHOCTH, OPraHU30BbIBAaTh U KOOPIUHUPOBATH
JIEUCTBHS O €€ TOCTHKEHUIO: COCTABJIATH IJIaH AEUCTBUN, PACIIPEICIIATh POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pE3yIbTaThl COBMECTHOM PabOThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMiA
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeasiaraTh  HOBBIE TPOEKTHI, OIEHUBATh HUJAEU C TMO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

WCITOJIH30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M WX PEIICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 11€JIEBbIE€ U CMBICIIOBBIC YCTAHOBKHU B
CBOUX JICCTBUSAX M MOCTYIIKAaX MO OTHOIICHUIO K JKMUBOU MPUPOJIC, CBOEMY 3I0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIISATh TO3HABATENBHYIO JICSITEIIBHOCTh, BBISIBISTH
npoOemMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIC 3aa4Ml B 00pa30BaTEIbHOMN
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEMICHUS MPOOJEMBbI ¢ YIETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUMH;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacHIMpsATh paMKi y9€OHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JenaTh OCO3HAHHBIA BBIOOP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;
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OLICHUBATh MPUOOPETEHHBIHN ONBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
o0nacTsSX 3HAHWM, TOCTOSHHO TOBBIIIATH CBOW OOPa30BATENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJa/IeTh HaBbIKAMM ITO3HABATEIbHOM pe(IEKCUU KaK OCO3HAHUS COBEpLIAEMBIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€MbI peIEeKCUU IS OLIEHKH CUTYalluU, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHMS 110 UX CHU)KCHHIO;

IPUHUMATh MOTHBBI X apTyMEHTBI JPYTHUX IIPU AHAIIU3E PE3YJIbTATOB ACSTEIBHOCTH.

IIpunsTHe ceds U APyrux:
NpUHUMATH ce0s1, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHUBBI ¥ ApPTYMEHTHI APYTUX IIPU AaHATU3E PE3YIBTATOB JIESITEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;
pPa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTrOro YeJIoBeKa.

HPEIMETHBIE PE3YJIbTATDI

[IpeameTHbie pe3ynabTaThl ocBoeHUs mporpammbl COO mno Ouosnoruu Ha 0a30BOM
YpPOBHE BKJIIOYAIOT crienuduyeckue st yueOHoro mpeamera «buosorus» HaydHbIE
3HaHWS, YMEHUS W  CHOCOOBI  JIEWCTBHM 1O  OCBOCHHUIO, HHTEPIPETAINH
U TpeoOpa3oBaHUIO0 3HAHWM, BHJIBI JESITEILHOCTH MO TOJYYCHUIO HOBOTO 3HAHUSA U
NPUMEHECHUIO 3HAHUM B PA3JIUYHBIX YYEOHBIX CUTyalUsIX, a TaKXKe B peajbHbIX
KU3HCHHBIX CHUTYaIlMsAX, CBS3aHHBIX C Owonorueid. B mporpamme mnpeameTHbIC
pe3yJbTaThl MPEJACTABIICHBI IO TOJIaM 00yUYCHHS.

[IpenmeTHbIC pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 kiacce
JIOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME Hay4YHOT'O 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPa U HAyYHOTO MHMPOBO33PEHMsS, O BKJIAJAE€ POCCUHUCKHUX M 3apyOEKHBIX YUEHBIX-
OMONOTOB B pa3BUTHE OWOJNOTHH, (YHKIIMOHAIBHON TI'PaAaMOTHOCTH  YEJOBEKa
JUTSL PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJEpKaHWE OMOJIOTMYECKUX TEPMUHOB U TOHSATHI: KU3Hb,
KJIETKa, OpraHu3M, MeTa00Iu3M (0OMEH BEIIECTB M MPEBpAIlCHUE SHEPTHH ), TOMEOCTa3
(camoperymsins), YpOBHEBas OpraHM3AIMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEIACHHE
(penpoayKuHMsi), HAaCJIeACTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE u3JlaraTb  OHOJIOTMYECKHEe Teopuu  (KJIETOYHas, XpOMOCOMHas,
MyTAallMOHHAsI, IEHTPAJIbHAsI JOTMa MOJIEKYJIsIpHOM Ounosnoruun), 3akonsl (I'. Mennens,
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T. Moprana, H.W. BaBusnoBa) u y4eHus (0 LEHTpax MHOTOOOpa3usi U MPOUCXOKICHUS
KylIbTypHBIX pacteHuit H.WM. BaBunoma), ompenensitb TI'paHUIbl UX MPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJAaMU HAy4YHOIO TMO3HAaHUS B OWOJOrMU: HaOII0JIeHHE
W OMHCAHWE J>XHUBBIX CHUCTEM, TIPOIECCOB M SBJICHUMW, OpPraHW3allds W IPOBEIACHHE
OMOJIOTUYECKOTO OSKCIEPUMEHTA, BBIIBIDKCHHUE THUIIOTE3bI, BBISIBJICHUE 3aBUCHUMOCTH
MEXIY WCCICIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSTHH, TEOPHUH W 3aKOHOB, YMEHHE JeJaTh BBIBOJBI
HA OCHOBAHHH IMOJTYYEHHBIX PE3YJIhTATOB;

YMEHUE BBIJCISTh CYIICCTBEHHBIE TPHU3HAKKM BHUPYCOB, KIETOK MPOKAPHOT
U DYKapuoT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAICHUS SHEPTMH B KIETKe, (OTOCHUHTE3a,
MJIACTHYECKOTO u DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, PAa3MHOXKCHHS, WHAWBUAYAJIHHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA 11 OOBSICHEHUS OHOJOTHYCCKUX
MIPOIIECCOB | SBJICHUM, VISl IPUHATHS MPAKTHICCKUX PEIICHUHA B MIOBCETHEBHON JKU3HU
C TeIBI0 00ecTIeueHUs 0€30MTaCHOCTH CBOETO 3I0POBbSI M 3[I0POBbS OKPY>KAIOIINX JIFOJIEH,
COOJIIO/IEHUsT HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAIOIICH NPUPOTHON Cpene,
MOHMMAaHUE HEOOXOJIUMOCTH HCIOJIb30BAHUS JOCTIKCHUHM COBPEMEHHON OHMOJIOTHH U
OMOTEXHOJIOTHH 711 PAIIMOHATILHOTO TIPUPOIO0TIOTH30BAHUS;

YMEHHUE peIIaTh JJIEMEHTAPHBIC TEHETUYCCKHE 3aa4ll Ha MOHO- W JIUTHOPUIHOE
CKpElIMBaHUe, CICTUICHHOE HAacleI0BaHue, COCTaBIATh CXEMbl MOHOTHOPUIHOTO
CKpEITUBaHUS VIS TIpe/ICKa3aHus HAacAeA0BaHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJIHATE JIAOOPATOPHBIC M MTPAKTUYECKUE PAOOTHI, COOTIOIATH TPaBUIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHUE  KPUTUYECKH  OILICHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3THUYHBIX
HCTOYHUKOB (CpeIcTBa MaccoBOM HWH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHAaIbI),
TUYECKHUE aCMEKThl COBPEMEHHBIX HCCIICJOBAaHUNW B OWUOJOTUH, MEIUIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 MH(POPMAITNIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
MOHSATUIHBIN arnmapaTt OMOJIOTHH.

[IpeameTHBIE  pE3yNbTaThl  OCBOCHHMS  ydeOHOro mpeamera  «bwomornsy»
B 11 KJIacce 10JKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAYIHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOU KapTHHBI
MUpa ¥ HAyYHOTO MHPOBO33PEHUS, O BKJIAJE POCCUUCKUX U 3apYyOC)KHBIX YUEHBIX-
OMONOTOB B  pa3BUTHE OWONOTHH, (YHKIIMOHAIBHON T'PaAaMOTHOCTH YEJOBEKa
JUTSL pEIIeHUs )KU3HEHHBIX 3a7a4;
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YMEHUE PACKpBIBATh COACpPKAHWE OHMOJIOTHYECKUX TEPMHUHOB WM TIOHSITHI: BH]I,
NOMyJsilsg, TeHO(MOHM, SBOJIOUHUA, JBIXKYIIME CHIbl ((aKTOpbl) HBOJIOIUH,
MIPUCTIOCOOJICHHOCTh ~ OPTaHWU3MOB, BHI000pa3oBaHME, JKOJOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, MPOMYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, IEMU MUTAHUS, DKOJOTHIECKas
nipaMujia, 6uoreoreHos, onocdepa;

yMEHHE H3j1arath OWojorudeckue Teopuu (dBostonuonHas Teopus Y. JlapBuHa,
CHUHTETHYECKass TEOpUsl SBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJbIIIEBOTO
cxoncrtBa K.M. Dbnpa, depenmoBaHus TJIaBHBIX HAaNpPaBICHUW MW IIyT€H HBOJIIOLHAH
A.H. CesepuoBa, yuerus o 6uochepe B.M. BepHaackoro), onpeaensTh TPaHUIIBI HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJaMH HAy4YHOTO TIO3HAHUS B OWoJorMu: HAOIIOICHNE
U OINHCAHHWE >KUBBIX CHUCTEM, MPOLECCOB W SBJICHUM, OpraHu3alds U MPOBEACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJBIKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU
MEXIY HCCIEIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE IIOJYYCHHBIX PpE3yIbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSTHM, TEOPUH M 3aKOHOB, YMEHHE [eJaTh BBIBOJIbI
Ha OCHOBAHHH ITOJYYEHHBIX PE3YJIbTATOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, TMOMYJISALNMA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHWOTEOLIEHO30B H
AKOCHCTEM, OCOOECHHOCTH TIPOIIECCOB: HACICACTBEHHON M3MEHYMUBOCTH, €CTECTBEHHOTO
otOopa, BU000pa3zoBaHusl, MPUCIIOCOOJIEHHOCTH OPTraHU3MOB, IEUCTBUS IKOJIOTUYECKUX
(GaKTOpOB HAa OPTraHMW3MBI, MEPEHOCA BEIIECTB M ITOTOKA DHEPTHU B IKOCHCTEMaXx,
aHTPOIIOTCHHBIX U3MEHEHHI B 9KOCHCTEMax CBOSH MECTHOCTH, KPyTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIOJYyYCHHBIC 3HAHUSA JJIs1 OOBICHEHUS OHOJOTHYCCKUX
MPOLIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MOBCETHEBHON KU3HU
C LIeTIbI0 00ecTieyeHnss 0€30MaCHOCTH CBOETO 3/I0POBBSI M 3I0POBBsI OKPYKAIOIIUX JTFOICH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYXKAIOIIEH MPUPOTHON cpene,
MOHUMAaHUE HEOOXOAMMOCTH MCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUU JITISt
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS;

YyMEHHE pelaTh 3JIEMEHTApHBIC OWOJOTUYECKHE 3aJ1ayd, COCTAaBJISATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dSKOCUCTEMaX (IIeTH MUTaHUS);

yYMEHUE BBITIOIHATE TAOOPATOPHBIE U MPAKTUYECKUE pabOThI, COOJIIOIATH MTpaBuiIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPHUTHYECKH  OICHMBaTh W  HMHTEPIPETHPOBATH  HMHPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 PAa3THMYHBIX
HMCTOYHUKOB (CpeICTBa MAacCOBOM HMH(POpPMAIUM, HAYYHO-TIOMYJSPHBIE MaTEpHAIIbI),
paccMaTpuBaTh ri00aabHBIC YKOJIOTHYCCKUE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
OnonIornyYecKkyo MH(POpPMAIMI0 U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe conepkanue
/11 4acoB oOydJaronuxcs

y4eOHOTO IpeaAMeTa

Tema 1. BuoJsiorusi kKak Hayka

1.1 | Buomnorus B cucreMe 1 buonorus kak Hayka. CBsi3u OHOJIOTHU PackpbIBaTh cojJiepKaHUE TEPMUHOB U
HayK ¢ 00IIECTBCHHBIMHU, TECXHUYCCKUMH U MOHSTUI: HAYYHOE MUPOBO33PEHUE,
IPYTrUMU €CTECTBEHHBIMU HAayKaMHu, Hay4Has KapTHHA MUPA, HAYYHBII METOJ,
¢unocodueii, penuruen, STUKOM, T'HIIOTE3a, TCOPHUA, METOBI
ACTETUKOM U npaBoM. Poiib 6Gnonoruu HCCICAOBAHIAL.
B (hOPMHPOBAHUH COBPEMEHHOR HAYYHOI XapakTepu3oBaTh OMOJIOTUIO KaK HAYKY,
KapTuHbI MUpa. CucremMa OMOJTOTUUECKUX ©C MECTO 1 POJIb CPEH APYTHX
€CTECTBEHHBIX HayK. [lepeuncnsats

HayK. paszJiesbl OMOJIOTHH B COOTBETCTBUE
Aemoncmpayuu: C 00BEKTaMH U3yUYEHUSI.
Ilopmpemei: 1. apsun, I'. Mennens, HaspiBaTh BaxkHeWIMe oTpaciu
H. K. Konbuos, Jk. Yorcon u @. Kpuk. | 64610 ryueckux snammii u 3a/1a4H,
T Cl5]llzil4bl u cxemwvl: «MeToabI TO3HAHUS crosimmue epen Guosorueii XX b.
KUBOU MPUPOIBI»

1.2 | MeToibl mO3HAHUSA 1 MeTobl TO3HAHUS KUBOM PUPOIbI PackpsiBaTh coliepkaHuE TEPMUHOB U

YKUBOU IIPUPOIBI

(HabmroieHue, SKCIIEPUMEHT, ONHCaHuE,
U3MepeHue, Kiaccuduxanus,
MOJIEJIMPOBAHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

TIOHSATUM: HAYYHBIM METOJI, METObI
HUCCIICI0BAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MIO3HAHUS YKUBOMW MPUPO/IBI: HAOIIOIEHUE,
DKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
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Tabnuywl u cxemwvi: «MeTONBITO3HAHUS
YKUBOW NPUPOABD.

Jlabopamophule u npakmuuecxkue
paoompl:

[TpakTiueckas padota Ne 1.
«Vcnonb30BaHuE pa3InYHbIX METOJOB
MIPU U3YYECHUHN OMOJIOTUYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTka JaHHBIX

HToro yacoB mo teme

2

Tema 2. dKuBble cucTeMbl M

X OpraHmsanus

2.1

buosiornueckue
CHUCTEMBI, TTPOLIECCHI
Y UX U3YYEHUE

1

XKusble cucTeMbl (OMOCHCTEMBI) KaK
MpeaMeT U3yUeHUs] OMOJIOTHH.
OTnuuue )KUBBIX CUCTEM

OT HEOPTaHUYECKOM MPUPOJIBI.
CgoiicTBa OMOCHUCTEM U UX
paszHooOpasue.

YpoBHU OpraHu3anuu OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUAHO-
KJICTOYHBIN, OpPraHN3MEHHBIN,
NOMYJISIIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMO-TEOIEHOTUIECKUIA),
orochepHbIi.

Hayxwu, nuzyyatorniye OMocucTeMsl
Ha Pa3HbIX YPOBHSIX OpraHU3aIUu.
Jemoncmpavyuu:

Tabauywl u cxemol: «OCHOBHBIE
NPU3HAKU KU3HU», «Y POBHU

PackpsiBaTh coziepkaHue TEPMUHOB U
MMOHSTHIA: CHCTEMa, OMOJIOTHYSCKAS
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BeIlIeCTB, PAa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
M3MEHUYUBOCTb, PA3JIPAXKUMOCTb,
YHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OHocucTeM).
XapakTepu30BaTh MPUHITUIIBI
OopraHu3aiuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIAOYEHHOCTb,
CaMOpETYJISILUS, UEPAPXUYHOCTD.
[TepeuncnsaTe yHUBEpPCAIBHBIE CBOWCTBA
JKMBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3ApaKuMOCTh, JBUXKECHUE,
rOMEO0CTa3, poCT U pa3BUTHUE,
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OpraHU3alMH )KUBOU IPUPOABD».
Mopens monekynsr JTHK

HACJIEICTBEHHOCTD, U3MEHYNBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MECHSIOIIUMCS YCIIOBHUSIM).
[TpuBOIUTE TPUMEPHI OHOCUCTEM
pa3HOTO YPOBHS OpraHU3aIluU U
CPaBHUBATH IMPOSIBJICHUS CBOMCTB
JKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepHu30BaTh OCHOBHBIC ITPOIIECCHI,
IIPOTEKaIoNe B OMOCHCTEMAX:

0OMEH BEIIECTB M MPEBPAIICHUC
YHEPTUH, CAMOBOCITPOU3BEICHNE,
caMOpEeTYJISAIHS, pa3BUTHE.

CoOmroath npaBusia 6€peKHOTO
OTHOIIICHHUS K KHBOU MTPHPO/IE

HToro yacoB mo teme

1

Tema 3. XuMun4yeckunii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XUMHUYECKUU COCTAB
KJIeTku. Boma n
MHHEPAJIbHBIE COJIA

1

XHUMHUYECKHUHN COCTaB KJICTKH.
XHUMHUYECKHE DIIEMEHTHI:
MAaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bopaa u MuHepaibHbIE BEIIECTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BenecTB B kieTke. [logaepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpayuu:

Juazpammur: «Pactipenenenue
XUMHUYECKHUX DJIEMEHTOB B HE)KHBOM
npupone», «Pacnpenenenre XuMUYECKUX

PackppiBaTh copeprkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEPAIBHBIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUIIOJb, BOJAOPOIHBIC CBS3H;
ruApodUIbHBIE U THAPOGOOHBIC
BEIIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB YKHUBOTO.
Pacnipenensith XuMUYECKHE DTIEMEHTHI
0 TPYIITIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabauywl u cxemsi: «llepuognueckas
Ta0JIMIA XUMAYECKHUX IIEMEHTOBY,
«CTpOEHHEMOEKYIBI BOABD)

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpPTraHU3MC; XapaKTCPHU30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBSI3b MCIKAY COCTABOM,
CTPOCHUCMMOJICKYJIbBI XUMHUYCCKOI'O
COCIHUHCHUA U €T0 (l)yHKI_[I/IHMI/I B KJICTKC

3.2 | benku. CocraB u benku. CocTaB u cTpoeHue OEIKOB. PackpriBaTh copep:kaHie TEPMUHOB U
CTpOEHHUE OEJIKOB AMUHOKHUCIIOTHI — MOHOMEPHI OEJTKOB. MOHSITHIA: OETTKU, TOJIMMEPHI, MOHOMEPHI,
HezameHnMble 1 3aMeHUMBbIE AMUHOKHCIIOTHI, IENTUIHAS CBS3b,
AMUHOKHCIIOTBI. AMMHOKHCIIOTHBIN HNOJIMNENTHI, ACHATYpaLusl.
COCTaB. YPOBHHU CTPYKTYPhI OCIIKOBOI XapaxkTepus3oBaTh OCJIKU KaK KJIacc
MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUI;
TpPETUYHAs U YETBEPTUYHASI CTPYKTYpa). | KIACCU(PHUIIMPOBATH UX IO CTPOCHUIO
XUMUYECKHE CBOWCTBA OEIIKOB. (rmoOynsipHble U PUOPUILISPHBIE OETKH),
buonoruueckue QyHKIMH OETIKOB. NEPEYUCIISITh U XapaKTepU30BaTh
Jlemoncmpauuu: byHKIIUU OETKOB
Tabauywvt u cxemol: «CTpoeHuE
MOJIEKYJIbI OeNKay.
Obopyodosanue: CBETOBONH MUKPOCKOIL,
MHUKPOIPEnapaThl
3.3 | depMeHTHI — depMeHThI — OMOJIOTHIECKHE PackpriBaTh copepkaHle TEPMUHOB U
OuosornyecKue KaTaJIn3aTOPHI. MOHSITHIA: (PEPMEHTHI, aKTUBHBIN IICHTD,
KaTaJIu3aTophI Ctpoenue (hepMeHTA: aKTUBHBINA IEHTP, | CyOCTpaTHas celU(pUYHOCTS,

cyOcTparHas crielu(puIHOCTb.
KodepmenTtsl. BuramuHsbi.
Otnuuust pepMeHTOB

OT HEOPraHMYECKUX KATaJIu3aTOPOB.

KoepMeHTHI, OCITKN-aKTHBATOPHI 1
OENKU-UHTHOUTOPHI.

Yka3bIBaTh OTINYHSA (PEPMECHTOB

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
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JHemoncmpayuu:

Tabauyer u cxemor: «CtpoeHue
depmenTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUM, YKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTATUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha MpUMEPE aMUIIa3bI
WJIM KaTajasbl)»

OOBACHATH poJib (PEPMEHTOB

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

B IOBCE/IHEBHOM XU3HH YEJIOBEKA

3.4

YrneBoapl. JIunuabl

VYrieBoibl: MOHOCaxapuibl (TIH0K034,
prb03a 1 1e30KCUpr003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHIbl
(kpaxmaj, TJIMKOTEeH, 1eJITI003a).
buonornyeckue pyHKITUN YTIIEBOOB.
JIumuapl: TPUTITUTICPUIBI,
dbochomunubl, CTEPOUIbI.

[IMunpodunsHO-THAPOGDHOOHBIE CBOWCTBA.

buonornyeckue GyHKIIMM JIUTUIOB.
CpaBHEHHE yTIIEBOJIOB, OCTTKOB U
JIUTIUAIOB KaK HICTOYHUKOB SHEPTUHU.
Jemoncmpayuu:

Tabauywl u cxemol: «YTIEBOIBDY,
«JInmuae».

Obopyodosanue.: 060pya0BaHNE

PackpbiBath copepkanne TEPMUHOB U
MOHSATHUH: YTIICBOABI, MOHOCAXAPHIHI,
Jcaxapu/ibl, TOJMCaXapu/ibl, TII0K03a,
pubo3a, ne3okcupudo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IEJITI003a
(keTyarTka), Kpaxmal, TITHKOTEH;
JUTUBI, TPUTTUIEPHUIBI (KUPBI, Macia),
dbochomunuabl, CTEpOUIbI.
XapaKkTepru30BaTh YIIICBOIbI, TUTTHIBI
KaK KJIaCC OPTaHMYECKUX COSTUHEHUH.
KnaccudumumpoBaths yrieBoabl U JIATTHIBI
M0 CTPOCHUIO; IEPEUHUCIIATh (PYHKITUU
YTJIEBOOB M JIUTIHIOB.

CxemaTHueCcKu H300pakaTh CTPOCHHE
MOJIEKYJI YTIIEBOIOB, JTUTTHIOB
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JU1sl IPOBEICHUST HAOJIOICHHU,
U3MEpPEHUI, IKCIEPUMEHTOB

3.5 | HykienHoBbIe Hyxknennossie kucnotsl: JJHKu PHK. PackpriBaTh conep:xkaHre TEpPMUHOB U
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI MOHATHUI: 1€30KCUPHOOHYKIEMHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JJHK), pubonyknennonas
¢ynkun [JHK. Ctpoenne u pynkuuu kuciota (PHK), nykieorun,
PHK. AT®: crpoenue u GpyHKIIUU. MOJIMHYKJICOTUHASA LIETb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMILIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpux, ¢ynkunn [JHK (xpanenue u nepenaya
M. Yunkunc, P. ®paskiuH. HaCJIEICTBEHHOM UH(OPMAIIUN); BUJIBI
Tabauywvl u cxemvi: PHK (undopmarnrionsasi, TpaHCIopTHAS,
«Hyxneunossie kuciotsl; JJHKY, pubocomanbHas); ageHo3uHTpudochar
«buocunres 6enka», « CTpoeHue (AT®D), makposprudeckas CBs3b.
MoJieKyJiel ATD». XapakTepu3upoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHUCJIOTBI KaK XUMUYECKHUE COCAUHEHNS U
MUKpOIpenaparsl HOCHUTEIIN HACIEACTBEHHOM
MH(pOpMALIUH.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIEKYJ HyKJIenHOBBIX KucioT (JAHK,
PHK) u AT®.
CxemaTu4ecku U300pakaTh CTPOCHHE
HYKJICOTUJ0B, MOJIEKYJI HYKJIEMHOBBIX
kuciaotr, ATD
3.6 | UcTopus u MmeToabl [{utonorus — HayKa o KJIETKE. PackpriBaTh conep:xaHue TEPMUHOB U

W3YUYEHUS KIICTKH.
Knerounas teopus

Knerounas teopust — mpumep
B3aUMOJICHCTBUS UIeH U (PaKTOB
B HAYYHOM IO3HAHUHU.

MTOHATHI: KJIETKA, IUTOJIOTHS;
PacKphIBaTh COJEPKAHUE MOJIOKECHUN
KJIETOYHOM TEOPHHU.
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MeToapl n3ydeHus KICTKH.
JHemoncmpayuu:

llopmpempul:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. lInennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPHATHHBIX KIICTOK;
PUCYHKHU ¢ MUKpOdOoTOrpapusiMu
KJICTOK, TIOJTYYCHHBIC C TIOMOIIIHIO
CBETOBOTO U AJIEKTPOHHOT'O MHKPOCKOIA

[lepeuncnarh u XapakTepu30BaTh
OCHOBHBIEC METObI H3YUCHUS KICTKHU:
(TpUTOTOBJICHUE CPE30B,

OKpaIlMBaHNe, MUKPOCKOITMPOBAHUE,
1eHTpUyTUpOBaHUE, KyJIbTUBHPOBAHNE
KJICTOK M TKAHEH )

3.7

Knertka
KaK [1eJI0CTHAasd
JKUBasg CUCTEMA

Kietka kak 1esocTHas )xuBasi CUCTEMA.
OO6mre NpuU3HAKY KIETOK: 3aMKHYyTast
HapyxHas MeMmOpaHa, MosekyJibl JJHK
KaK T€HETUYECKUH amnmapar, CucTeMa
cuHTe3a Oenka. TUmbl KIETOK:
AYKapUOTUYECKAs] U TPOKAPUOTUYECKAS.
Oco0eHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka 6akrepuit. CtpoeHue
AYKapUOTUYECKON KJIeTKH. OCHOBHbIE
OTJIMYUS PACTUTEIIBHOM, )KUBOTHOU U
rpubHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpbI — KJIETOUHAsI CTCHKA,
TNIMKOKAJIMKC, UX (PyHKLIUU.
[TnazmarnueckasiMeMOpaHa, €e CBOWCTBA
U QYHKIIMH.

PackpeiBaTh copepkaHne TEPMUHOB U
HNOHSITUN: KJIETKH (3yKapHuOTHUYECKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIeCKast
MeMOpaHa (TiazmanemMma), TTHKOKaJIMKC,
TPAHCIIOPT BEILIECTB (MTACCUBHBIMN,
aKTUBHBIN), SHAOUUTO3 ((arouuTos,
MUHOLIUTO3), SK30LIUTO3, KIETOUHAS
CTEHKA, HYKJICOUI.

CpaBHUBaTh MEXy COOOI
HYKapUOTHUYECKUE U POKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHMHU KJIETOK OaKTepU,
KUBOTHBIX, PACTEHUHN U TpHOOB
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JHemoncmpayuu:

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

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHE
AYKapUOTUUYECKOU KIEeTKN», « CTpoeHHE
KAUBOTHOM KJIETKN», « CTpOEHUE
PaCTUTENIBHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
YKapUOTUYECKOMN
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnoMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar I'onbau, TU30COMBI.
[TonyaBTOHOMHBIE OPTraHOU/IbI KIIETKU:
MUTOXOHIPUH, TJIACTUIBI.
[Tpoucxoxaenre MUTOXOHAPHUIN U
niactul. Buael miactu.
HememOpanHbie opraHouIbI KJICTKU:
pUOOCOMBI, KJIETOYHBIN LEHTD,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KJIETKH.
Bxurouenusi.

S npo — perynsaTopHbIi HEHTP KIIETKHU.
Crtpoenue siapa: ssaepHas 000JI04Ka,
KapuoIlUIa3Ma, XpOMaTUH, SAPBILIKO.

PackpsiBaTh conepskaHue TEPMUHOB U
MOHSATHUH: IUTOIIaA3Ma, OPTaHOM/IHI,
sHjom1azMarudeckasceTs (I11C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHS, PO, sIepHast
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE DYKAPUOTHICCKOMN
KJICTKH 110 U300PKCHUSIM H

Ha MUKpOTIpenaparax;
KJIACCU(DHIIMPOBATH OPTaHOM/IBI
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XpoMOCOMBI. TpaHCIIOPT BEIIECTB

B KJIETKE.

Jemoncmpayuu:

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

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemwvr: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue
pabomot:

Jlabopatopnas paborta Ne 2. «3yuenue
CTPOEHUS KJIETOK PACTEHHI, J)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX ONUCAHUEN

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0THOMEMOpaHHBIE,
JIByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OMHCHIBATH (PYHKITUU KaXKOTO
OpraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEeHHUsI, epenayn (yaBOCHUE
XpPOMOCOM) U peann3aluu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
MH(pOpMAIUU KIETKH.

[lepeuncraTh ¥ OMUCHIBATH KOMITOHEHTHI
a5pa U uxX QyHKINH;

CxeMaTtnyHO n300pakaTh CTPOCHUE
PACTUTEIBHOU U JKUBOTHOU KJIETKHU.
OOBIICHATH OMOJIOTMYECKOE 3HAYEHUE
TpPaHCIIOPTa BEIECTB B KJIETKE

Wroro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OIU3M. PackpbiBaTh cojiep)kaHie€ TEPMUHOB U
[InactTnueckuit Accumuitsanus (TIacTU4eCKuil 0OMEeH) MOHSATUIN: OOMEH BEIIECTB U
oOMmeH. DOTOCHHTES. U JTUCCUMMIISIIIUS (DHEPTETUUYECKUM MpeBpalleHne YHEPTun (MeTadoIn3M),
XeMoCcuHTEe3 00MEH) — JIB€ CTOPOHBI €IUHOTO ACCUMUJISINS, TUTACTUIECKUNA OOMEH,
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nporuecca metabonausma. Posb 3akoHOB
COXpaHEHMS BEIIECTBA U YHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLECHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBasi 1 TeMHOBasi (ha3bl
doTocunTesa. Peakinu ¢potocunTesa.
DddhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefpl
Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUIS1 KU3HU Ha 3emuie.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauywl u cxemol: «XITOPOTLIACTY,
«@POTOCUHTES)

JTUCCUMUIIALINS, SHEPTEeTHUECKUN OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
POTOHOB, XEMOCHHTE3.

OmnuceiBaTh (HOTOCUHTE3, MMPOIIECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUINHHO-CIICACTBEHHBIC
CBSI31 MEK/y MOTJIOIIEHUEM COTHEYHOU
SHEPTUH XJIOPO(DUIIIOM U CHHTE30M
Monekyna ATO.

CpaBHMBaTh UCXO/THBIC BEIIECTBA,
KOHEYHBIC MMPOYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHuBaTh (POTOCHHTE3 U XEMOCHHTE3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a /IS )KU3HU Ha 3emiie

4.2

DHepreTuYeCcKui
obmeH

DHEpPreTHUeCcKuii 0OMEH B KJICTKE.
PacmiensieHue BeliecTB, BBIACICHUC U
AKKYMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl S3HEPreTUYecKoro ooOMeHa.
I'mukomms. bposkeHnen ero BUbI.

PackppiBath copepkanue TEPMUHOB H
MOHSITUH: SHEPTETUYECKUI OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHUE,
CIIUPTOBOE OpOKEHUE, OMOJIOTHUECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHHUE,
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Kucnoponnoe okucnenune, nium
KJIETOYHOE JbIXaHue. OKUCIUTEbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabnuywl u cxemvl: « TUTIBITTATAHUD,
«MeTabomu3my», « MUTOXOHIPUSI,
«JHepreTuYecKuit 0OMeH»

JTUCCUMIIIALINSA, (DEPMEHT.
XapakTepu3oBaTh OOMEH BELIECTB U
IpeBpalieHre SHEPTuu (MeTaboII3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO Y SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHaBIMBATh
B3aMMOCBS3b MEKY HUMHU.

Pa3znuyarh TUIIBI OOMEHA BELLIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOQHBIN.

OnuceIBaTh 3TAIbl SHEPTETUYECKOTO
oOmMmeHa (TI0ATOTOBUTEIBHBIH,
OECKUCIOPOIHBIN, KUCTOPOIHBIN)

U CPaBHUBATH UX MEXY COOOM.
XapakTepu30BaTh peakluy MIUKOIN3a,
OpO’KeHUs1, KJIETOYHOIO JbIXaHMUS;
BBISIBJISITH IPUYMHHO-CIICCTBEHHbBIE
CBSI3M MEXIY TTIUKOJIM30M, KIIE€TOYHBIM
JIbIXaHUEM U CUHTE30M MoeKyl1 ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIOPOIHOTO U KUCIOPOAHOTO
ITaIoB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmanus u JJHK.
Peanuzanus reseTnueckou
uH(}popMaIMK B KIIETKE.

PackpriBaTh coliepxaHlE TEPMUHOB
U MOHSITHU: TeH, TCHETUYECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,

38



denepanpHas pabouas mporpamma | buonorus. 10—-11 kinaccel (6a30BbIi YPOBEHB)

I'eneTnyeckuil KoJ METO CBOMCTRBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsuus — 6uocunTtes Oenka.
Oransl Tpancianuu. KogupoBanue
aMHUHOKHUCJIOT. Posib pubocomB
OonocuHTe3e Oenka.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbnos.

Tabauyer u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunre3s Oenkay, «Permmukanms JTHKy,
«['eHeTHYECKUM KOIY.

Obopydosanue: MOJIEIV- allTUTUKAIIAN
«¥Y nBoenne JIHK u Tpanckpunius»,
«bunocunTe3 O0enkay

pubocoma, IEeHTpaIbHas JoTMa,
MOJICKYJIIpHAst OMOJIOTHSI.

OmnpenensiTh CBOHCTBA TEHETUIECKOTO
Koja (TPHUILICTHOCTh, OJHO3HAYHOCTb,
BBIPOXKJICHHOCTD, YHUBEPCATBHOCTD,
HETIEPEKPHIBAEMOCTh, HEIPEPHIBHOCTH ).
OnuceIBaTh ATAIBI peaaTnu3aluu
HACJICJICTBEHHOW MH(POPMAITUH B KJIETKE.
CpaBHUBATH PEAKIIUN MATPUIHOTO
cuate3amonekyn PHK u Genka B kireTke

4.4

Hexinerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounslie GOpMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHHUS U KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. boneznu pactenui,
’KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC
BUpycaMu. Bupyc ummyHoaeduimra
yenoseka (BMIY) — BozOyaurens CITM/a.
OOpaTHast TpaHCKPUIILIMS, peBepTasa u
unterpasa. [Ipopunakruka
pacnpoCTpaHEHUs! BUPYCHBIX
3a00JIeBaHUI.

PackpriBaTh copepkaHne TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHS, KATICUI,
O6akrepuodar, BUpyc UMMyHOACPUITUTA
yenoBeka (BMIY), oHkoreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOUHYIO (POPMY JKU3HH;
OCOOEHHOCTH CTPOCHUS U
KHU3HEACSITEILHOCTH BUPYCOB.
OnuceiBaTh KU3HEHHBIN IIUKI BUPYCOB
UMMYHOC(PHIINTA YETOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc Tabaunoi
Mo3aukHn), 6akrepuodar, BUY.
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JHemoncmpayuu:

Ilopmpemuwi: JI. 1. IBaHOBCKUIA.
Tabauyvt u cxemol: «BUpych»,
«bakrepuodarmny; «CtpoeHue u
KU3HEHHbIN UK BUpyca CIIM/1a,
6aktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJ1€1b-anIInKaI1s
«CTpoeHue KIETKN»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITYA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexims)

Htoro yacos 1o teme 6
Tema 5. PazMHoOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTounblii IUKIT, WM )KU3HEHHBIN UK | PackpeiBaTh copepkaHHe TEPMHHOB U

KJIeTKU. [lenenue
KJIETKU. MuTo3

knetku. MaTepdasza u MuUTO3.
[Iporneccol, mpoTekaronue B uHTEepdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{uTosmornyeckre OCHOBBI PA3MHOKEHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MMTO3a. bHOJIOrnYecKnit CMBICI MUTO3A.
[Iporpammupyemas ruGesb KISTKA —
aroInTo3.

MOHSATUI: KIETOYHBINA LIMKJ, HHTep(da3a,
penyIIMKaLNs, XpOMOCOMa, KAPUOTHII,
rarJIONIHBINA, TUTIJIONIHBINA
XPOMOCOMHBIH HAOOpP, XpOMaTHUJIBL;
MUTO3 €ro cTajuu: npodasa, Meradasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIHN [TUKIT KIETKH;
MEPEUUCIIATh U XapaKTepU30BaTh
MEepUOAbl KIETOUYHOTO [HUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPAaBHUBATH
XPOMOCOMHBIE€ HA0OPHI KJIETOK.
CpaBHUBATh CTa I MUTO3A.

Pa3nnuate Ha MUKponpenaparax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeTb-anIIuKaIus «JleneHue KIeTKkny;
moxens JJHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnbsie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HabnroneHne MuTo3a B KJI€TKax
KOHYMKa KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTHYECKUN CMBICT
MHUTO32

5.2

dopmbl
Pa3MHOXEHHUS
OpPraHu3MOB

®opMbI pa3MHOKEHHUS OPTAHU3MOB:
0ecroJioe U MoJoBoeE.

Busl Oecrionoro pa3MHOXKEHHUS:
JieJICHUEe HAJBOE U TIOYKOBAaHUE OJTHO-
¥ MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE,
BETeTaTUBHOE PA3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €T0 3HAYCHHE
JUTSICEJIEKIUU.

[TosnoBoe pa3zMHOXKEHUE, ETOOTIIMYUSA
oT 6ecroJIoro.

Jemoncmpayuu:

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUI: PA3MHOXEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (raMeThl),
ANLEKJIETKA, CIIEPMATO30M 1, 3UTOTA,
JICIICHHUE HAJIBOE, IIOUKOBAHHUE,
CHIOpYJISAIIHS, (PparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHHE,
JIBOMHOE OTIOJIOTBOPEHUE, TI0JIOBBIC
JKEJIe3bl, CCMCHHUKH, SMIHUKH,
OILIOIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).
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Tabauywvl u cxemovl: «POPMBI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OTUIOJIOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lerenue KneTku
Oaktepun», «BereratuBHOE
pa3MHOXKEHUE pacTeHH», « CTpoeHUE
MOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3HaueHue 0ecroioro u rMojoBOro
CIIOCOOOB Pa3MHOKCHHUS.

Boiaensats Bupl 0ecnosioro
Pa3MHOXEHUS; BBISIBIISITH B3aUMOCBSI3H
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U X OMOJIOTHYECKUM
3HAYCHUEM.

Bnangets npuémamu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBbIC KIETKHU:
SIMLEKIJIETKY, CIIEPMAaTO30H/IblI;
BBISIBIIATH OCOOCHHOCTHU

UXCTPOCHHSI

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
[ToBeneHune XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornuecknii CMbICIT
Y 3Ha4YECHHUE MEN03a.

Jemoncmpayuu:

Tabnuywl u cxemol: «JleneHne KICTKH,
«Meios».

Obopyoosanue: moaens JIHK;
MarHUTHast MOJIEb-aNTIuKaI1sI
«JleneHue KIeTKM»

PackpwiBath conepkaHue TEPMUHOB U
MMOHSTHI: MEM03, KOHBIOT Al
XPOMOCOM, IEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh ME03 KakK crocod
KJIETOYHOTO ACJICHUS; OIMUCHIBATh MEI03
10 CTaJusIM; CPAaBHUBATh CTAJIMU Meh03a
1 MHUTO3A.

Paznnuare Ha pUCyHKax CTaauu Meno3a;
pacKpbIBaTh OMOJIOrMYECKOE 3HAUCHUE
Meio3a
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5.4 | O6pa3oBaHue u ["ameTorenes — npouecc 00pa3oBaHUs PackpriBatTh conepkaHue TEPMUHOB U
Pa3BUTHE MOJIOBBIX MTOJIOBBIX KJIETOK YKUBOTHBIX. MOHSTHI: TAMETOT€HE3, CIIEPMATOTeHE3,
KJIETOK. [TonoBble xene3bl: CEeMEHHUKU U OOT€HE3, CIIEPMATO30U/l, AKPOCOMA,
Ono10TBOpEHME suaHukr. OOpa3oBaHNUE U Pa3BUTHE AUIEKIIETKA, TOJIIPHBIE TEIbIIA.

MTOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30u 1, | XapaKTepu30BaTh 0COOEHHOCTU
SUIIEKIIETKA) — ClIepMaTOTeHe3 U raMeToreHe3a y >KUBOTHBIX U €T0 CTaJIUH;
ooreHne3. OCOOEHHOCTH CTPOCHUS TMIOJIOBBIE KJIETKH KUBOTHBIX U OTHCHIBATH
SIMIIEKJIETOK ¥ CIIEPMATO30M/I0B. MPOLIECC UX PA3BUTHUA.

OmmomorBopenue. [TapreHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jlemoncmpayuu: OnuceIBaTh OMIOJOTBOPEHUE,

Tabauyel u cxemwi: «lIpsiMoen HenmpsiMoe OMOJIOTMYECKOE 3HAYECHUE

pa3BuTHe», «l'ameTroreHnes OIIOAOTBOPCHUA

y MJIEKOITUTAKOUIUXHU YEIIOBEKaY.

Obopyodosanue: MoJeIb MeTadazHOU

XPOMOCOMBI, MUKPOCKOTI,

MUKponpenapatbl «CriepMaTo30U/IbI

MJICKOIIUTAIONIETO», « SMIIeKIeTKa

MJIEKOITUTAIOILIETO.

Jlabopamopnsie u npakmuueckue

pabomol:

JlabopaTtopnas pabota Ne 4. «3yuenne

CTPOCHHUS TTOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTIpenaparax»»

5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coepkaHne TEPMUHOB
pa3BUTHE OMOpHOHAIBHOE PA3BUTHE Y TIOHSTHUI: OHTOTE€HE3, SMOpUOTEHE3,
OpraHU3MOB (3MOpuoreHe3). Dtarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpodsIeHne, OJaCTOMEPBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHUBOTHBIX:

MopyJia, 6yactysa, 0JacToIelb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
Binusinue cpenpl Ha pa3BUTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3BIBaTh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOT'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHUSL.

Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHbBIE CTaAUH
OHTOreHe3a», «IIpssmoe u HenmpsiMoe
pa3BUTHEY, «J|BOMHOE OMIJIOAOTBOPEHNE
YUBETKOBBIX PACTEHUI

racTpyia, HeHpyJa, OpraHoTeHe3;
3apOABIIIEBBICIIUCTKHU: IKTOJACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MHUKPOCIIOpa, MbUIBIIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
Onpenensrtsb 3Tarbl SMOPUOHATILHOTO
pPa3BUTHS XOPJIOBBIX HAa CXEMaX H
npenaparax v OMUChIBaTh MPOIIECCHI,
MIPOUCXOISIINE HA KaKIOM 3Tarle.
CpaBHUBATh NMEPUO/IBI OHTOTCHE3A;
MPSAMOE U HETIPSMOE (TUIMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBSACHITH OMOJIOTHYECKOE 3HAUCHHE
pa3BUTHS C METaMOP(HO30M;
OTPHUIIATEIHLHOE BIMSHUE aJTKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(haKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeIIOBEKA.

OnuceIBaTh NPOIIECC IBOMHOTO
OTLTOIOTBOPCHHMS Y IIBETKOBBIX
pacTeHuin

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpbIBaTh cofepkaHue TEPMUHOB U

O HACJIEICTBEHHOCTH Pounb nuronorun 1 sMOproOIOTHN MOHSITUIA: TeH, TEHOM, T€HOTHUII, PEHOTHTI,

Y U3MEHYHUBOCTHU B CTAHOBJICHUH I'€HETUKHU. Britaz XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),
POCCHUICKHX U 3apyOEKHBIX YUEHBIX B rOMO3HI0Ta, F€TEPO3UT0Ta,
pa3BUTHE TEHETUKNA. METO bl TCHETUKHU JIOMUHAHTHBIN MPU3HAK (TEH),
(rMOpHUI0JIOTUYECKU, PELECCUBHBIN NMPU3HAK (T€H), YucTas
LHUTOT€HETUYECKHI, MOJIEKYJISIPHO- JIUHUSA, THOPUL.
TEHETHUYECKUN ). [lepeunciATh U XapaKTEPU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKU: THOPUIOTIOTUUECKH,
['eneTnyeckasi CHMBOJIMKA, LUTOT€HETUYECKHUI, MOJIEKYJISIPHO-
UCIIOJb3yeMas B CXeMaX CKPEIMBAaHUN. | TeHETUYECKHUI; JOMUHAHTHBIC U
Jemoncmpayuu: PELECCUBHBIE IPU3HAKU PACTEHUH U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, ITonp30BaThCs FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopydosanue: MOJI€Tb- AlITITUKALIUS JUTSL 3aIIMCU TEHOTUITUYECKHUX CXEM
«MoHOruOpUIHOE CKPEIIMBAHUEY, CKpEIIUBAHUS
repbapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpbiBaTh cofepkaHue TEPMUHOB

HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHATUN: MOHOTHOPUAHOE

MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBaHue, (eHOTUITHYECKUE

Monorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us rpyMNIbl, THOPUIOIOTUYECKUI METO/,

CKpEILMBAHNE ruOpHuI0B NepBOTro nokoyieHus. [IpaBuio | 4ucThie TUHUH, JTOMUHUPOBAHUE T€HOB

JOMUHUPOBAHMS. 3aKOH paclleIIeHUs
MPU3HAKOB. [ 'MMOTE3a YUCTOTHI TAMET.
[TommHOEHM HEMOJIHOE TOMHUHUPOBAHUE.

(moJIHOE, HETMOIHOE), pacUIEIICHUE
B MIOTOMCTBE.
OnuchIBaTh METOAUKY ITPOBEACHUS

45



denepanbHas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysr u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LIUTOT€HETHUYECKAs] OCHOBaY», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeU-aNIIMKauu «MoHOrubpuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpsiBaTh conep:kaHue 3aKOHOB
eIMHOO00pa3usi THOPHIOB IEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSITH TUIIOTE3Y YUCTOTHI TaMeET.
3anuceIBaTh CXeMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBACHSITH €T0
[UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3aJaU

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunnoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MPU3HAKOB

JluruOpuaHoe ckpelBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyroniee CKpelBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpEITUBAHUS VIS OTIPEACIICHHUSI
Te€HOTHUITa OCOOMU.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurudpugHOe
cKkpeluBanuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.
Obopyodosanue: MOJIEIb- alITUIUKAIIHS
«JlurubpuiHoe CKpenBaHue)

PackpwiBaTh cojepkaHre TEPMUHOB U
MOHATUM: TUTUOPUIHOE CKPEIIUBaHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBats onbiThl ['. Mennens

10 U3YUYEHHIO HACJICAOBAHMUS IBYX Iap
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
PackpeiBaTh conep:kaHue 3aKoHa
HE3aBHCUMOTOHACIIEIOBAHUS TIPU3HAKOB.
IIprmeHITh MaTEMAaTUYECKUN PACUYET

C MOMOIIBIO METO/IA MEPEMHOKECHHUS
BEPOSITHOCTEW U 3aMUCh C MOMOIIBIO
(hEHOTUITMYECKUX PATUKATIOB
pacuierieHus MPU3HAKOB Y TTOTOMKOB
1o ()EHOTUITY U TE€HOTHUITY.
3anuceiBaTh CXEMbI AUTUOPUTHOTO
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CKpCIIBAHUA, O0OBACHATH €TI0
IMUTOJIOTMYCCKNEC OCHOBLI U pCIIATh
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCIIMBAHNUC

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CueruieHHOE HAcJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieIoBaHHI0 TeHOB. HapyiieHue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Menosy,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MUKponpenapar
«po3oduna» (Hopma, MyTariuu Gopmsl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Moenb-anmukanus «llepekpécr
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
pabomot:

JlaGoparopnas padbota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHTHOTO

Y JUTHOPUIHOTO CKPEIUBaHUS

PackpsiBaTh coqepkaHue TEPMUHOB U
MOHATHN: CUEIUICHHOE HAaCJEI0BaHUE
MPU3HAKOB, PEKOMOUHAIUS T€HOB,
TEHETUYECKUE KaPThl XPOMOCOM,
MOpraHuja.

Ha3zpiBaTh OCHOBHBIE TTOJOKEHUA
XPOMOCOMHOU TEOPUHU
HacienctseHHoctu T. MopraHa;
pPacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o cuerieHHOMY
HAaCJIEJOBAHUIO T€HOB U IPUYUHBI
HAPYLICHUS CUCTUICHUS MEXAY TeHaAMHU.
3anuchIBaTh CXEMbI CKPEITUBAHUS

TMIpY CLEMJICHHOM HACIIEeIOBaHUH,
OOBSACHSTH MPUUMUHBI PEKOMOMHAITUU
TE€HOB, ONPEEIISTh YUCIIO TPYIII
CLCTUICHUS T€HOB; peIaTh TCHETUYECKUE
3a71a4M Ha CLEIJICHHOE HACJIEIOBAHUE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | 'enetuka mona. I'enernka nosna. XpoMOCOMHOE PackpeiBaTh conep:kaHue TEPMUHOB U
HacnenoBanue onpeaeneHue noja. AyTocoMbl U MOHSATUI: XPOMOCOMHBII HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIUICHHBIX C [TOJIOM reTeporaMeTHbIe OPraHU3MBbl. TrOMOT'aMETHBIN 0J1, FETEPOraMEeTHBIN

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | [TOJI, CLEIUIEHHOE C ITOJIOM HACJIeJOBAaHUE
C TIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATD HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabauywl u cxemol: «I'eHeTrka nosuay, CpaBHHBaTh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACIIEOBaHUS, HACJIEI0BAHMS TPU3HAKOB, CLIETNIEHHBIX
CLEIUIEHHOTO C ITOJIoM», «KapuoTuribl U HE CIEIUICHHBbIX crojioM. Pemath
YeJIOBEKa U KMBOTHBIX) IFeHETUYECKHUE 33/1a4M Ha HACJIEJOBaHKE
CLEIUIEHHBIX C MOJIOM IPU3HAKOB

6.6 | U3MeH4YHBOCTS. N3meHunBOCTh. BHabl N3MEHUNBOCTH: PackpbiBaTh cofepkaHue TEPMUHOB U
HenacnencrBennas HEHACJIeJICTBEHHAs U HACJICACTBEHHAs!. MOHSTUI: U3BMEHYUBOCTb,

W3MEHYUBOCTb Ponb cpenpl B HeHaclieICTBEHHON HACJIEICTBEHHAs! N3MEHUYNBOCTb,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuunonHsbii psa v BapualiOHHas
KkpuBas. Hopma peakuuu npusHaka.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEaKLIUHU.
CpoiicTBaMoAM(PUKALIMOHHOM
U3MEHYUBOCTH.

HEHACJEICTBEHHAs! N3MEHYNBOCTD,
MO U (DHKAIIMOHHAS U3MEHYMBOCTD,
BapUallMOHHBIN Psijl, BApUAHTA,
BapUallMOHHAsl KpWBas, MPU3HAK,
HOpMa pEaKINH, KOJNUYECTBCHHBIE U
Ka4ueCTBEHHBIC MTPU3HAKHU.
KinaccudgunmpoBaTh BUIbI
W3MEHYMBOCTH U BBISABJIATH UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHUYHBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIIMOHHON N3MEHUYUBOCTH,
MOCTPOEHHUE BAPUAIIMOHHOTO psijfia U
BAPUALIMOHHON KPUBOW»

Ounonornyeckue 0COOEHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU U

O0OBACHATH €€ 3HAUCHHUE JJISI OPraHu3MOB.

Pa3nuyaTe KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIC IIPU3HAKH; CTPOUTH
BAPUALIMOHHBIN PsAJl, BADUALIMOHHYIO
KPUBYIO, BBIYUCISATh CPEHEE 3HAUCHHE
IIPU3HAKa

6.7

HaCJ'Ie,IICTBGHHa}I
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHunBoCTh. KoMOnHaTuBHAsS
MU3MEHYMBOCTh. M€ei03 U NTOJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa 1 NpUYNHBI MyTaLU K.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEJICTBEHHON U3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: I'. ne ®pu3, H. N1. BaBunos.

Tabauyvl u cxemol: «MyTalMOHHAS

PackpriBaTh conep:kaHue TEPMUHOB U
IIOHATHN: HACJICACTBEHHAs
U3MEHYHMBOCTb, KOMOWHATUBHAS
U3MEHYUBOCTb, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallNU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEACTBEHHOM N3MEHUHNBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €r0
3HAYEHUEISI OMOJOTHU M CEJCKIMH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTaLU K.

OOBSICHATH IPUUMHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «/po3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnbsie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHuBaTh BUIbl MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYMBOCTH, UCTOUHUKHU MYTarceHOB
B OKpYXaroliei cpeie (KOCBEHHO).
XapaxkTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U H3MEHUUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OcCHOBHBIE METO/IbI TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUITUPOBAHUE, B TOM UYHCIIE

¢ nomouipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE
6osie3an. CoMaTHICCKHE U
reHEepaTHBHBIC MYyTAIlUU.

PackpeiBaTh coiep:kaHle TEPMUHOB U
MOHSTUI: KAPUOTHUII YEJIOBEKA,
[IUTOT€HETUYECKUN METO/I,
re€HEeaJOTMYeCKUN METOI, POAOCIIOBHBIE,
OJIN3HELIOBBIN METO/I, HACTIEICTBCHHBIC
0oJie3HH: (MOHOTEHHBIE,

C HAaCJIEICTBEHHOMN
MPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETHIECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnarb 0COOCHHOCTH U3yUCHHUSI
TE€HETUKH Y€JIOBEKA; MPUBOJIUTD
MIpUMEPHI HACIIEICTBEHHBIX O0JIe3HEeN
YeJIoBeKa, XapaKTepu30BaTh METOJIbI UX
poPIITaKTUKN; 00OCHOBBIBATH 3HAYCHUE
MEIMKO-TEHETHUECKOT O
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
poUIAKTHKY U JICUSHUS TEHETUYECKUX
OonesHei. MeauKko-TeHETHIeCKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUCHUN
TCHETHYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabauywvr u cxemot: «HacnenoBanue
pesyc-paktopay, «['eHeTuka rpymnm
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomol:

[TpakTuaeckas pabora Ne 2.
«CocraBiieHHE W aHAJIA3 POIOCITOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBaHU.
BbIABISTH U cCpaBHUBATH MEXTy COOOH
JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJIOBEKA.

CocTaBisTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacoB no teme 8

Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTHH

7.1 | Cenexuus Kak HayKa 1 Cernekuust Kak HayKa U Mpoliecc. PackpriBaTh conepxkaHre TEpPMUHOB
U TIpoliecc 3apOKACHHUE CEIIEKIIMU U JOMECTUKALIMA. | U MIOHATHI: CEJICKIHs, COPT, OO/,

Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

[{eHTpbI MPOUCXOKICHHS JOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

HITaMM, TOMECTHKAIHSI, WIH
OJIOMalTHUBAHUE, IEHTPBI
MHOT000pa3us U MPOUCXOKIACHUS
KYJIbTYPHBIX PAaCTCHUH U
KUBOTHBIX, THOPHTU3AIIHS,
MCKYCCTBEHHBIN 0TOOD.

51



denepanbHas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh U CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunosa

0 IIEHTPAaX MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIOJIOKEHUE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIIINX
[MABWJIN3AIINN.

CpaBHHBaTh coOpTa KyJIBTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
YKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh POJIb CEJIEKIINU

B 00€CIEUYEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeJI0BEYECTBa

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIMU PACTEHUHA U KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEILIMBAHUE —
uHOpuAuHT. Yucras TuHUs.
CkpenmBaHue YUCThIX JTUHUN.
['erepo3suc, niu rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
ruopuau3anys u e€ yCrexu.
HckycCTBEHHBIM MyTareHes3 U Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackpriBaTh copepkaHle TEPMUHOB U
MOHSTUI: HCKYCCTBEHHBIN 0TOOP,
MacCOBBI 0TOOp, UHAUBUIYATbHBIN
0oTOOP, IKCTEPhEP, OIM3KOPOJICTBEHHOE
CKpELIMBaHUE, YUCTAasl JIMHUSA, T€TEPO3UC,
HEPOJICTBEHHOE CKPELIMBAaHUE,
VCKYCCTBEHHBIA MyTarcHes,
nosurionbl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHINBUIYaIBHOTO), BHIBI
rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJAJICHHOH1 ), CIOCOOBI OTYYEHUS
HOJIUTJIONIOB.
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pacTeHuM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Jemoncmpayuu:

lopmpemuwi: 1. B. MuuypuH,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemovl: «OTHaTICHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJIBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnule u npakmuuecxkue
pabomot:

Okckypeusi « OCHOBHBIE METOBI U
JTOCTKEHUSI CEJIEKIINK PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCHBITATEILHBIN YIaCTOK

WJIH TETTHIHOE XO3SIMCTBO)

[TpuBOINTE PUMEPHI JOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacJb
MPOM3BO/JICTBA

buorexnonorus KakK OTpacib
IPOU3BOJCTBA. | €HHAs MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCTEHHBIX OpraHu3MoB. KierouHas
uHxeHepus. KineTtounsle KyIbTypsl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrennii. Knonuposanue
BBICOKOIIPOAYKTUBHBIX

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSATUI: OMOTEXHOJIOTHS, KJIETOUHAs
WHXEHEPUS], TeHHAIMHKEHEPUS,
KJIOHUPOBAHKE, TPAHCTCHHbIE
opranu3Msbl, ' MO (renetnuecku
MOAU(PUIMPOBAHHBIE OPTraHU3MBbI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOICTBA, OCHOBHbBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKHE U STUISCKHE HpO6H€MBI.

I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OMoTexXHOJI0THNY, «KIIeTOUHbBIE
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TIEPEHOC TEHOB,
XPOMOCOM»

JOCTHKCHU A OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJICHHOCTH, CCIILCKOTO XO03S1CTBa

U MEJUITUHBI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI U JIOCTH)KCHUS
OMOUH)KEHEPHU.

OO6CyXKIaTh SKOJOTUYECKUE U
ATUYECKHE aCTICKThI HEKOTOPHIX
UCCJIEIOBaHMM B 001aCTH
OonoTexHOMOTHH (KJIOHHPOBAHUSA,
HMCKYCCTBEHHOTO OIUIOJIOTBOPEHUS,
HaIpaBJICHHOTO U3MEHEHHUs FTeHOMa U
CO37aHMs TPAHCTCHHBIX OPTAHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoe Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KJIACC
HaumenoBaunue
Ne KommuaectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM [IporpammHoOe copepxaHue
/11 4acoB oOydJaronuxcs

y4e0HOTO MpeaMeTa

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBomrouMsa U METOIBI

€€ U3yUYCHUS

1

[IpeAnocbuUIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHON TEOPHUU. DBOJIFOLMOHHAS
Teopus U €€ MECTO B OMOJIOTUH.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U APYTUXHAYK.
CBuaeTenscTBa 3BOJIIOIUN.
[TanmeonToNnOrNUECKHE:
MOCJIe0BATEILHOCTD MOSBICHUS BUOB
B MMAJICOHTOJIOTUYECKOM JIETOMUCH,
nepexoaHbie (POPMBI.
buoreorpaduyeckue: cxoacTBo u
paznmuuue dayH udiop MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUUECKHE: CXOJICTBA
U pa3inuus SMOPHOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEIIbLHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYAMMEHTApPHBIE OPTraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpriBaTh cojiepkaHre TEPMUHOB U
TTOHSTHI: DBOJIFOINS, IEPEXOTHBIC
(bopMBI, GUITOTEHETUICCKUEC PSIBI,
BHJIBI-DHJIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHETUYECCKUM 3aKO0H,
TOMOJIOTMYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHHI,
aTaBU3MBI.

[lepeuncriaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBHJICTEIIHLCTBA
HBOJIIOLMH: TTAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHOJIOTHICCKHE, CPABHUTEIIHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXMMHUYCCKHUE.

[IpuBOIUTH NIPUMEPHI MEPEXOTHBIX
dbopM opraHn3MoB, (HPUIIOTCHETHYECKHIX
PSIOB.

[IpuBoauTh HOPMYTUPOBKU 3aKOHOB
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METa0O0JMYECKUX MyTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckuid,

K. M. Bap, 3. I'ekkens, ®. Mrosuep.
Tabnuywvl u cxemol: «PazBurue
OpPraHUYECKOro MUpa Ha 3eMJe,
penbedHbIe TaOTUIBI «3apOIbIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: buoreorpapuueckas
KapTa MUpa; KoJeKusa «DopMbl
COXPAHHOCTH HCKOIA€MbIX >KUBOTHBIX 1
pacTeHUi»; BIaXKHBIC MpemapaThl
«Pa3Butue Hacekomoro», «Pazsurue
JISITYILKI

OMOreHETUYECKOTO U 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpPEICTaBICHU I
00 IBOITIOTTNH

OBosonoHHas teopus Y. JlapBuHa.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHKYIIIME CHUIIbI
HBOJIFOLIMMU BUJOB 10 [lapBuny
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUYEHHOCTH PECYPCOB,
HeonpeaeaEHHas U3MEHYUBOCTb,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHuyecKasi TEOpHsl SBOITIOLUU

PackpriBaTh cozepkaHuE TEPMUHOB U
MOHSTUM: CUCTEMAaTHKa, €CTECTBEHHbIN
U UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTh OCHOBHBIE
ABOJIOLIMOHHBIC UIEU, KOHLICIIIUN 1
TEOpUM; CPABHUBATH B3TJISAbIHA BUJ U
sposmoruio K. JInunnes, X.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj JIuHHEs B pa3BUTHE
CUCTEMATUKH U OOBSCHSTH MPUHITUTIBI
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(CTD) u e€é OCHOBHBICTIONOKECHHS.
Jemoncmpayuu:

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

Tabauywl u cxemol.: «llomymsumy,
«Kapra-cxema mapuipyta myTelneCTBHUs
Y. JapBunay, «@opMbl 60pHOBI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE IBOJIOLMOHHON KOHIIENIINN
K. Bb. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIBHO-PKOHOMUYECKHE
MPEANOCHUIKM BOZHUKHOBEHUS
ABOJTIONMOHHON Teopuun Y. /lapBuHa.
PackpbIBaTh coaepKaHKe IBOJIOLMOHHON
teopun. /lapBuHa; cpaBHUBaTh
HEONPEAEIEHHYIO U ONPEAECIEHHYIO
W3MEHYHUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyIECTBOBAHUE.

OnuceIBaTh MOJOXKEHUS CHHTETHYECKON
teopuu sBoonnu (CTD) u 0OBIACHATH
e 3HaueHue JISIOUOIOTHH

13

Bun: kpurepun n
CTPYKTYpa.
[Tommynsiuysa kak Kak
DJIEMEHTapHasI
€IUHNLIA BUAA

Muxposomonus. [Tomymnsmus kak
€AMHHUIABUA U DBOJIIOLUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsiumy,
«MyTanMoHHass U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOTI,
Mukpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLIILEB U OKPACKH
Tena), Mmoaenb-antunkanus «llepekpéct
XPOMOCOM.

PackppiBaTh comepkaHie TEPMUHOB U
MOHSITUI: MUKPOIBOJIIOLINSI, BUI,
KpUTEPUU BUJA, apeajt, MOMYJISIus,
reHooH/I, MyTalluyi, KOMOWHAIIUU
TCHOB.

XapakTepru30BaTh BU KaK OCHOBHYIO
CUCTEMATUYECKYIO SIUHUILY U
[IEJIOCTHYIO OMOJIOTHUECKYIO CUCTEMY.
Boiaenste kputepuu Bua
(Mopdonornueckuii, GU3NOIOrMUECKUH,
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Jlabopamopuvie u npakmuueckue
paoomowi:

JlaGoparopnas padorta Ne 1. «CpaBHeHue
BUJIOB 10 MOP(POJIOTUYECKOMY
KPUTEPUIO»

OMOXUMUYCCKHUIN, TCHETUUCCKUI,
AKOJIOTMYECKUH, TeorpaduuecKkuii) u
MPUMEHSITh KPUTEPHUU JIJIs1 OTTUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepru30BaTh MOMYJISIIHIO KaK
CTPYKTYPHYIOCAUHUILY BUJIA U
ABOJTIOIIHH.

OnuceIBaTh MOIMYJISIITUIO IO OCHOBHBIM
MOKa3aTeIsIM: COCTaB, CTPYKTypa

1.4 | JIsmxymye CUibl JBrkymne cuiiel ((pakTopsl) 3Bostonuu | PackpeiBaTh coliep>kaHlE TEPMUHOB U
(3memeHTapHbIe BHJIOB B ITPUPOJE. MyTallMOHHBIN HNOHSTUN: KOMOWHATUBHAs
(haKkTOpPBI) F3BOITIOLNN npoliiecc U KOMOMHATUBHAs U3MEHYHUBOCTh, MyTallUW, MyTallMOHHBIN
M3MEHYMBOCTb. [10NyIALIMOHHBIE BOJHBI | MPOIIECC, MOMYJIALIMOHHbBIE BOJIHBI,
u apeiid renos. M3omsius u murpanus. | apeiid reHoB, U30JISINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh 3JICMEHTAPHbBIC
Tabnuywsl u cxemul. «JIBHXKy1IHE CUITBI (aKTOpPBI SBOIIOLUN: MyTaIllAOHHBIN
ABOJIFOLIMI npoiiecc, KOMOMHAaTUBHAs
M3MEHYHUBOCTD, MMOMYJISILITUOHHBIE BOJHBI,
Jpeiid TeHOB, N30, MUTPALIHSL.
VYcTaHaBnMBaTh MPUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEXY
MEXaHU3MOM U PE3YyJIbTaTOM JEHCTBHS
JBIDKYIIMX CUJT (3JIEMEHTAPHBIX
(hakTOpOB) IBOJIIOITUHU
1.5 | EcrecTBeHHBIi 0TOOD EcrecTtBeHHbIl 0TOOp — HanpaBisIroui | PackpeiBaTh conep:kaHue TEpMUHOB U

U ero opMbl

(bakTop 3BOJIIOLIMH.
@DopMbI €cTeCTBEHHOr00TO0pA.

MOHSTUH: €CTECTBEHHBIN 0TOOP, O0phOa
3a CyIIIECTBOBaHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprbda 3a cymecTBOBaHHE

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatbh GOPMBI €CTECTBEHHOTO
otOopa (ABMKYIIHMHA, CTAOMIU3UPYIOIHA,
JU3PYIITUBHBIN) M CPAaBHUBATH MX MEXKITY
co0O0i1.

XapaktepusoBaTh 00pbOy

3a CYIIIECTBOBAHKE U CPAaBHUBAThH €€
BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
060oprOa c HeOIaroNPUATHEIMU
(hakTOpamMu BHEIIHEH CPEIbI)

1.6

Pe3ynbTaTh
HBOJIIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U KO0 TANITAITIH.
Buau Bumoobpa3oBaHue.

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

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHUE»,
«IKOJIOTHICCKOE BU000PA30BAHUCY.
ObopyoosaHue:

koJutekus «[Ipumepsl 3 THBIX
MPUCTIOCOOJIEHUM Y 5KUBOTHBIX),

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUH: TPUCTIOCOOTICHHOCTb,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperamolas oKpacka,
MacCKHpOBKa, BUA000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BoISBIATH 110 N300pa’KEHUSIM, Ha KUBBIX
1 (PUKCHPOBAHHBIX MperapaTax IPHUMEPbI
MPUCTIOCOOJICHHOCTH PACTCHUN U
KUBOTHBIX K YCIIOBHSIMCPE/IbI
oOuTaHMsI, TOKA3bIBATH OTHOCUTEIIbHYIO
11e71ecO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000Pa30BaHMUS;
OIKCHIBATh U CPABHUBATH OCHOBHBIE
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KOJIICKITHSI HACEKOMBIX C Pa3JINYHBIMU
TUTIAMHU OKPACKU; HaOOp MII0I0BU
CEeMSIH.

Jlabopamopnvie u npakmuueckue
paoomowi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay

(GhOpMBI SKOJIOTUYECKOTO U
reorpauyeckoroBuI000pa3oBaHUs

1.7

Hamnpasnenus u mytu
MaKpOIBOJIOLIUU

MakposBonronusi.

DopMbI IBOITIOIUH: (pUsIeTHYECKas,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napauensHas. HeoOpatumocTtsb
sBoJionuu. [Ipoucxoxnenue

OT HECIICIIMATN3UPOBAHHBIX
MIPEJIKOB.

[Iporpeccupyromias cnenuanan3amnus.
AnanTyuBHas paaualus.
Hemoncmpayuu:

lopmpemuwi: A. H. CeBep11ioB.
Tabauywl u cxemovl. «KApoMop}o3b»,
«Manoamanranuny, «O01mas
JIeTeHEePaLIs.

Obopyoosanue: monenb « OCHOBHbBIE
HaIPaBJICHUS DBOJIIOIUNY; 00BEMHAS
Moaenb «CTpOeHHE TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX)

PackpwiBath conepkaHue TEPMUHOB U
MOHSTHIA: MAKPOIBOJTIOLHS, (PUITOTEHE3,
OMOJIOrMYECKU TPOrpecc U perpecc,
apomopdo3, uaroananrarus, oomas
JereHepanys, afjanTuBHas paguanus.
XapakTepu3oBaTh (POPMbI IBOJTIOLIMH.
BrisBisats apomopdo3bl u
WJIN0ATANTAUN YPACTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH MpoOrpecc
1 OMoJIoru4ecKkuit perpecc, apoMopdos,
HIM0aanTallUI0 U OOIIYIO
Jier€HEePaLMIO.

BBISIBISTE B3aUMOCBSI3U MEXKTY Ty TSAMHU
Y HaIlpaBJICHUSIMU 3BOJIIOLIUU

Y PAaCTEHUM U KUBOTHBIX

NToro yacoB 1o teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3Hu

Ha 3eMJI€ U METOIbI
€€ U3y4YCHHUS.
I'unore3nl
MPOUCXOKICHUS
’KHM3HHU Ha 3eMiie

2

JloHay4yHbI€ MPEICTABICHUS

0 3apOKJIeHUM Xn3HU. HayuHble
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: abMOTeHe3 UITAHCTIEPMHUSI.
XuMHUYECKasi SBOJIFOLHS.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB N3HEOPTAHUYECCKUX.
DKCNEpUMEHTAIBLHOE MOATBEPKICHUE
XUMHUYECKOUN SBOJIIOLIHH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpempor:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapumn, I'. FOpu.

Tabnuywvl u cxemvt: «BO3HHKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUpay,
«PacturennHas kieTkay, « KuBoTHasI
KieTkay, «[Ipokaprornueckas
KJIETKa»

PackpbiBath cojiep:kaHre TEPMUHOB U
MOHSATUN: KpealmoHu3M, aOHOTeHe3,
BUTAJIN3M, ITAHCTIEPMUS, OMOTI0A3,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HMCTOPUYECKOTO MPOIILIOro 3eMJIH.
[lepeuncnsaTb OCHOBHBIE TAIbl
XUMHUYECKON HOMOJIOrMYeCKOM
ABOJIIOIHUH.

N3narath cosiepkaHue ruroTe3 U Teopui
BO3HUKHOBEHUS )KM3HU Ha 3eMJIe
(KpealoHn3Ma, CaMOINPOU3BOJIIHLHOTO
3apOXKJeHUs (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nosiyd4eHuto OpraHudeCcKux
BEIIECTB M3 HEOPTaHMYECKUX MTyTEM
a0MOTeHHOI'0 CHHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPraHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoiam

PazButHe )x13HM Ha 3emiie 110 3paM U
nepuojaM. Karapxeil. Apxeiickas

Y IpoTepo30mcKas apsl. [1ameo3onckas
apa u e€ ePUOIbl: KEMOPHUICKHUIA,
OPIOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHUM, KAMEHHOYTOJIbHBIM,
IIEPMCKHI.

Me3so301ickas 3pa v €€ IEPUOIBIL:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kaitno3olickas 3pa u €€ nepuobl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KIumara v
re0JIOrMYECKUX MpoueccoB. OCHOBHbIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO MuUpa. ApomMopho3bl

y pPaCTE€HUH 1 KUBOTHBIX. [losiBIICHUE,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauyvl u cxemol.: «Pa3Butne
OpPTraHUYECKOT0 MUPay,
reOXpPOHOJIOTHYecKas Ta0JInIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOITa€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnsie u npakmuueckue
paoomoi:

PackpsiBaTh coepkaHre TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIIEA0BATEIBHOCTh JOHOB:
KaTapxeu, apxeu, mpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MaJICO30MCKasl,
M€3030MCKasi, KAHHO30MCKasl; IEPUOJIOB:
KEMOPHICKHI, OPJTIOBUKCKHH,
CUJIYPUMCKUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIHN, FOPCKUN, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MUpPA

I10 3paM U IIEPUOJaM Fe0JI0THUYECKOU
WCTOPHUM; ITAIbl PA3BUTUS
PaCTUTEIBLHOIO U 5KUBOTHOTO MUDA.
Breiienuth riaBHbie apoMop(o3sl
PacTEeHUN U )KUBOTHBIX.

CpaBHUBaTh MEX]y COOOM
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
TPYIII OPTraHKU3MOB, BBISIBISIT UYEPThI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[TpakTrueckas pabota Ne 1. «M3yuenue
MCKONAEMBIX OCTaTKOB PACTEHUN U
JKUBOTHBIX B KOJUICKIIHSIX).

DKCKypcust « DBOJIOLUSI OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
Hay4YHBIN WIMKpPACBEIUECKUM MYy3ei)

2.3 | CoBpeMeHHast Cucrema opraHM4ecKoro Mupa Kax PackpbIBaTh cofiepkaHue TEPMUHOB U
cuctema oTpaxkeHue 3BoJouund. OCHOBHBIE MOHSTUH: CUCTEMATHKA, NUCKYCCTBEHHAs U
OpPraHUYECKOT0 MUpA CHCTEMAaTHUYECKUE TPYIIIBl OPraHU3MOB. | €CTECTBEHHas Kilaccu(puKaiys, OnHapHas

Jemoncmpavyuu: HOMEHKJIATypa, IPUHLIUII
Tabnuyvl u cxemol: «CoBpeMeHHasI UEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO0 MHpa
2.4 | DBoMIOIMS YeIOBeKa DBOJIOLHS Y€I0BEKA. AHTPOITOJIOTUS PackpbIBaTh cofiepkaHne TEPMUHOB U

(aHTpOTIOTEHE3)

Kak Hayka. Pa3Burtue npeacraBieHui
O MPOUCXOXKICHUU YeTIOBEKA. MeToabI
M3y4yeHHus aHTpororeHeza. CxoacTea u
pa3nuuusl 4eI0BEKa U JKUBOTHBIX.

CucreMaTnuecKoe NoJ0KESHHE YSJTOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauyvl u cxemolr: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsIHY.

Obopyoosanue: CIETKA WU
M300paKeHHsI KAMEHHBIX OPY/IHil

IIOHSATHN: AaHTPOIIOJIOTHsl, AHTPOIIOTEHES,
yesioBek pazymHbii(Homo sapiens),
IIPSAMOXO0KICHUE, BTOPAsi CUTHAJIbHAS
cucrema.

[lepeuncnsaTh 3a/1a4M aHTPOITOJIOTUH,
DTAIIBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUM O POUCXOKICHUU
YyesoBeKa.

N3naratb OCHOBHBIE TOJIOKEHUS
teopun Y. J[apBuHA, KDUTHYECKU
OLIEHUBATh HEHAYYHYIOMH(POPMAIIHIO
O MPOUCXOXKICHUU YEIIOBEKA.

3HaTh CUCTEMATUYECKOE TOJIOKEHHE
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TIEpPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pPa3HOro YpOBHs (THI, KJIacc, OTPSL

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA U
pa3MuniiyeoBeKa 1 )KUBOTHBIX.
OOBSICHATD U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUNA O POUCXOKICHUH
YeJIOBEKa JIJIsl TIOHUMaHHUsI MeCTa U POJIH
YelIOBeKa B TPUPOJIC

2.5

JIBMKyIme CUIIbI

(paxTopsr)
aHTpOIOreHe3a

JIBrkytue cuiibl ((hakToph)
aHTponorenesa. Hacnencrsennas
U3MEHUYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBeHHBIM 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIICHUE, PEYb.

Jemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHHE
aHATOMUYECKHUX YEPT CTPOCHHUS YeIOBEKa
U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YeJIOBEKa.

OO6opy/ioBaHUE: MYISHKU
«I[IpoucxoxaeHue yenoBeka
(Ma7ICOHTOIOTUYECKHE HAXOJIKH )»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHATHM: (PaKTOPHI aHTPOIIOTeHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OopyauiiHas 1eSITeIbHOCTD,
noJIMMoppu3m.

XapaKkTepru30BaTh ABUKYIINE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATh UX MEXIY COOO0M
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2.6 | OCHOBHBIC CTANH OCHOBHBIE CTaJIUX U BETBU ABOJIOLINHI PackpeiBath conepkaHue TEPMUHOB U
ABOJIFOLIMU YEJIOBEKA YeJIoBEeKa: aBCTpajonuTeku, YenoBek MOHATHN: aBCTPAJIONUTEK, YETIOBEK

yMelblid, YenoBek MpsaMOXOIAIINi, YMEJIbIN, YEIIOBEK MTPAMOXOIALINHT,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJIMTHYECKAs! PEBOJIIOLIHS,
Haxoaxn nckonaeMbIx OCTaHKOB, NepBOOBITHOE UCKYCCTBO.
BpeMsl CYyIIIECTBOBaHMUsI, 00JACTh XapakTepu3oBaTh U CPAaBHUBATH MEXKIY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO co00l OCHOBHBIE CTaJANH 3BOJIIOLIMH
MO3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BEKA: XPOHOJIOTMYECKHUI BO3PACT,
Jemoncmpayuu: apeaj pacpoCTpaHeHusl, 00bEM
Tabnuyvl u cxemovl: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 )KU3HU U
MaJI€OHTOJIOTMYECKUX HAXOJIOK IIPEAKOB | OPYAUS Tpy/a
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHeimme moan», «pesHue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO0opyioBaHKE: MYJIISIKI
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHIepPTAIblIa, KPOMAHbOHIIA); CIEIKU
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoInepsl, pyouna, ckpeda

2.7 | YenoBeueckue pachl Yenopeueckue packl. OCHOBHbBIE PackpsiBaTh copep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJjanTally YeJIoBeKa

OOJIBIIME pachl: €BPONIECOUTHAS
(eBpaswmiickasi), HErpo-aBCTpagsouaHas
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHSATHUU: paChl, pACOTEHE3, COLUAT-
JIAPBUHU3M, PACU3M, METHUCALIYS.
XapakTepu30oBaTh U CPABHUBATH
MPEICTABUTEIIENYEIIOBEYECKUX PaC,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIII€CTBOBaHMs. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabauyvt u cxemwvi: «YemoBeueckue
pach»

PACKpBIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOTICHHOCTH YeJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh equHCTBO BUaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PaCOBBIX TEOPHUU, UJEH COLHUAITBHOTO
JIApBUHU3MA U pacusma

HToro yacoB mo teme

9

Tema 3. Opranu3mbl U OKpY:KamoIas cpeaa

3.1 | Dkonorus Kak Hayka 1 DKOJIOTHS Kak HayKa. 3a/launu pa3fenibl | PackpeiBaTh copepkaHue TEPMUHOB U
DKOJIOTHH. MOHSITUI: PKOJIOTHS, TIOJIEBbIE
MeTo1bl 5KOJIOTUYECKUX UCCIIEOBAaHUM. | HAOIIOACHUS, SIKCIICPUMCHTBI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKAIOIIEN CPEABL,
COBPEMEHHOI'0 YEJIOBEKaA. MOJEIUPOBAHUE, DKOJIOTHIECKOE
Hemoncmpayuu: MHPOBO33pPEHHUE.
Tlopmpemeoi: A. I'ymO60IB1T, ITepeuncnsaTh 3a/1a4u SKOJIOTHUH, €€
K. ®@. Pynre, O. I'ekkens. pas3zesnsl UCBSI3U C IPYTMMU HayKaMH.
Tabnuyer u cxemur: xapra «IIpupoansie | XapakTepru3oBaTh METOIBI
30HBI 3EeMJIN JKOJIOTUYECKUX UCCIEN0BAHNN

3.2 | Cpenbl oOuTaHUs U 1 Cpenbl 0OMTaHUS OPraHU3MOB: BOAHAas, | PackpeIBaTh cojiep:kaHue TEPMUHOB

HKOJIOTUIECKHE
dakTopbI

HA3eMHO-BO3IyIIIHAs, TOUYBEHHAS,
BHYTPH-OpraHU3MEHHAsI.
Okosoruueckue GaKkTophl.
Krnaccudukarus sK0m0rnaeckux

Y TIOHSTHI: cpesia oOuTaHusl,
AKOJIOTHYECKHE (DAKTOPHI,
OMOJOTUYECKUNA ONTUMYM,
OTrpaHUYMBAIOIINUNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JleticTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyst u cxemol: «CpenblOOUTAHUS

OpraHnu3mMoB»

dbaxkrop.
XapakTepu30BaTh YCIOBHS CPE]I

OOUTaHMsI OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPU30BaTh
AKOJIOTHYECKHE (haKTOPhI: a0HOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOT'CHHBIE.
OmmceIBaTh IEUCTBUE YKOJIOTHUICCKUX
(hakTOpOBHA OPTaHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOEHUSI U KU3HEJAEATEITbHOCTH
pPacTEHUI U JKMBOTHBIXPA3HBIX CPEJl
oOHnTaHUA

3.3

AOuoTnueckue
(akTopbI

AOGuoTtnueckue (paKTopel: CBET,
TeMIlepaTypa, BJIaXKHOCTb.
doronepuoausm.IIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemwvl: «OOTOMEPUOIUIMY.
Jlabopamopnvie u npakmuueckue
paoomot:

JlabopaTtopnas padota Ne 3.
«Mopdosornueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas padota Ne 4. «Biusinue
CBETa Ha POCT U PA3BUTHE YEPEHKOB
KoJIeyca»

PackppiBath copepxannue TEPMUHOB U
MOHATUI: aOMOTUYECKHUE (PAKTOPHI,
dhoTonepruoan3M, OMOJIOTHUSCKUE
PUTMBL.

AHanu3upoBaTh ACHCTBUE CBETA,
TEeMIIEPaTyphl, BIAXKHOCTH Ha OPTaHU3MBI
Y TIPUBOJIUTH MPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[TpoBOANTE OMOIOTHYCCKIEC HAOTIOACHUS
1 0OPMIIATH PE3yJIbTAThl MPOBEIEHHBIX
HaOIr0ICHUI
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3.4 | buoTnueckue buotnueckue paxropsl. Buasi PackpbIBaTh cofepkaHue TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIUS, XUIITHUYECTBO, CAMOMO3 U | XUIIHUYECTBO, IIaPa3UTU3M,
ero ¢opmel. I[lapasuTusm, Koonepanus, | KOHKypEHIHs, MyTyaln3M, CUMOHO3,
MyTYyaJu3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaXJIeOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPaHCTBO, aMEHCAIIU3M,
AMeHcaIIN3M, HEUTPAIU3M. HEUTPAIHU3M.
3HaueHHe OMOTHUYECKUX XapakTepu3oBaTh OMOTUYECKHUE
B3aUMOJICUCTBUH IS CYILIECTBOBAHMS (hakTOpbl U BUJIBIB3AaUMOOTHOIIICHU
OpPraHMU3MOB B IIPUPOIHBIX COOOUIECTBAX. | MEXKIYy OPTaHU3MAMM; PUBOIUTH
Jemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabauywl u cxemsi: «Iluiiessie enm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIy COOOW BUJIbI
OMOTUYECKUXB3aUMOCHCTBUM
OpPraHHU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbiBaTh cofepkaHue TEPMUHOB U
XapaKTePUCTUKU nonynsunu. OCHOBHbIENIOKA3aTeIu MOHSATUI: TOMYJISIUS, YUCIEHHOCTD,

BUJIA U TIOITYJISIITAN

NOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHamMmka 4yucIeHHOCTH
NOMYJISIUNUN U €€ PEeryJIsaLusl.
Hemoncmpayuu:

Tabauyvt u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJSIKUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopusie u npakmuueckue
paoomowi:

IJIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
NPUPOCT, MUTPpALUs, AUHAMUKA
YUCJIIEHHOCTH MOMYJISILUN.
XapakTepu30BaTh OCHOBHBIE IOKA3ATEIH
U DKOJIOTHYECKYIO CTPYKTYPY
HOMYJISILIMK; OUCHIBATH MEXaHU3MBI
PEryJIsiuy YUCIIEHHOCTH MOIMYJISIUU
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[Tpaktrueckas padota Ne 2. «I[lomcuér
TTIOTHOCTH TOIYJISILIUN Pa3HbIX BUJOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJOrHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Coo00111eCcTBO OpPTraHN3MOB — OMOIIEHO3. PackpwiBatTh cojiep:kaHre TEPMUHOB U
OpTaHU3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHSATHI: OMOIIEHO3, YKOCHCTEMA,
MPOCTPAHCTBEHHAS, TpOPUUECKas OMOreo1eHO03, BUJIbI-IOMUHAHTHI,
(mumreBast). Buapl-1OMHUHAHTHL. AKOJIOTHYECKAs HUIIIA.
Casi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCcTBO), €r0 BUIOBYIO,
Tabauywl u cxemol: «llumesslie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buorIeHO03: COCTaB U CTPYKTypay. CTPYKTYPBHI.
ObopyoosaHue: MOJEb-aNIUIAKAIUS OOBSACHITH POJbL KOMIIOHEHTOB
«Tunuuneie GMOLIEHO3BI»; TepOapHii OMOIIeHO3a B MOJJCPIKAHUU €TO
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBaHUS
KOJUTIEKIHs «bHOLIEH03» Ha OMNPENEIEHHON TEPPUTOPUH.
OOBIICHATH OMOJIOTHUECKHI CMBICIT
SPYCHOCTH MIUCTOBOM MO3AHKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIICHO30B,
WX BUJOBYIO, IPOCTPAHCTBCHHYIO U
TPOPUIECKYIOCTPYKTYPBI, CBA3U MEXKIY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). | PackpriBaTh coaep:kaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYLIECTBOBaHUS

[TousTre 00 3KOCHUCTEME U
OHUOreOIIEHO3E.
OyHKIMOHATIBHBIC KOMITOHCHTHI

MOHATHH: DKOCUCTEMA, OUOTEOLIEHO3,
MPOAYIIEHTHI, KOHCYMEHTBI, PeTyIICHTHI,
TpoHUUECKUE YPOBHH, MTUIIIEBAs
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HKOCUCTEMBI: TPOYIICHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (MUIIEBLIE) YPOBHU
sKocUCTeMBI. [lHilleBbIC IENMU U CETH.
OCHOBHBIE MTOKA3aTEIN 3KOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol.: «IIpuponnbie
coobmecTBay, «Llernmm nmuranusy,
«IKOJIOTUYECKAS TUPAMUIA»

LEIb U CETh, IKOJIOTMUECKUE
UpaMUJIbl, OnoMacca, mpoyKITHs,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMBbI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEO0OXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBaTh NACTOUIIHBIE U ICTPUTHBIE
MUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NUMpamMuIbl YUCIEHHOCTH U TUPAMHUIBI
OMOMAacCCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IIepeuncnsaTh CBOMCTBA YIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BuTHE (CyKIleccusi).

OnuceIBaTh MEXAHU3M MOIEPIKAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu30oBaTh CyKIECCUU, BBISBIISATD
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

[Ipuponnsie
AKOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOoCUCTEMA XBOMHOTO WIIN
IMPOKOJIMCTBEHHOTO JIECa.

PackpeiBaTh cosiepkaHue TEPMUHOB U
MTOHSITHI: BOAHBIE DKOCUCTEMEI,
OMOTreo1IeHO3bI, (PUTOIIIAHKTOH,
300IUTAHKTOH, OCHTOC, TYMYC.
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Hemoncmpayuu:

Tabauysl u cxemvi: «IKOCHCTEMA
HIMPOKOJINCTBEHHOTO JIECA,
«DKocuCTEMAa XBOMHOTO JIeCay,
«buonenos Bogoémay.

Obopyoosanue: TepOAPUH U KOJIICKITUN
pPacTEHUI U )KUBOTHBIX,
MPUHAJICKAITUX K Pa3HbIM
AKOJIOTUYECKHM T'pyIIiaM OJTHOTO BUIA

[TpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3€MHBIE U BOJHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIIHe
pa3Hblie TpohUUECKHE YPOBHU

4.4 | AaTpOTIOTCHHBIC AHTPONIOTE€HHBIE IKOCUCTEMBI. PackpbiBaTh copepkaHue TEPMUHOB U
HKOCUCTEMBI ATpPOIKOCUCTEMBI. MOHATUI: aHTPOIIOI€HHAs SKOCUCTEMA,
YpboskocucreMsl. buonornyeckoe u arpo’KocucTema, ypooskocucrema,
X035CTBEHHOE 3HAUEHUE OoropazHooOpazue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu30oBaTh arpO3KOCUCTEMBI U
buopasnoobpasue kak pakrop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU 9KOCUCTEM. COXpPAHEHUE | CYIICCTBOBAHUS.
OMOJIOrMUYECKOro pa3HooOpasus [IpuBOANTH MPUMEPHI AHTPONOTEHHBIX
Ha 3emJie. HKOCUCTEM CBOEW MECTHOCTH, OITUCHIBATh
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: KATPOLIEHO3Y. CpaBHHMBATH COCTaB U CTPYKTYPY
Obopyodosanue: KONIEKIMA « BpeaAuTen | mpupoaHBIX SKOCUCTEM U
BAKHEMIINX CEJIbCKOXO3IUCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJBTYp» ypbosKocHucTeM
4.5 | buocdepa — VYuenue B. U. Bepuaackoro o ouocdepe. | PackpreiBath cojiepkanue TEpPMUHOB U
riodanpHas ['panuiel, cOCTaB M CTPYKTypa MOHSATUI: Ouocdepa, >KMBOE BEIIECTBO,
AKOCUCTEMA 3EMIIU ouocgepsl. JKrBoe BEIECTBO U €r0 JMHAMHYECKOE pPaBHOBECHE.

bynkiun. OcodeHHoCcTH OnoCchephl Kak

Ouenusats Bkiaza B. Y. Bepnaackoro
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r7100ambHON SKOCUCTEMBI.
JlunaMudeckoe paBHOBECHE 1 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabauywl u cxemol: «O0IIAs CTPYKTYpa
onocdepr», «PacnpocTpaneHne KU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(GYHKIIUH ’KHBOTO BeIllecTBa OMocdepsl
U onpeaesITh (Ha KapTe) 00J1acTH €ro
HauOOJIBIIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(GyHKLIHIA 5KMBOTO BelllecTBa Onocdepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BEKa.

[lepeuncnarbs ocobeHHOCTH OHOChEpHI
KaK [J100aJIbHOM AKOCUCTEMBI 3eMJIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BetiecTB u PackpbiBath cosiep>kaHre TEPMUHOB U
CYIIIECTBOBAHUS OMOreOXMMUYECKHE IIUKJITBI DJIEMEHTOB MOHSTUH: 1IEJTOCTHOCTH Orochepsl,
ouocdepsl (yrnepopa, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI

OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OMOC(hephl,

Jlemoncmpayuu: OMOMBI.

Tabauyvt u cxemvi: «KpyroBopot OnuceIBaTh KPyrOBOPOT BEILIECTB,

yriepona B ounochepe», «KpyroBopot OMOTeOXMMHUYECKHUE IIMKJIIBI a30Ta U

a30Ta B IPUPOICH yraepojia B 6uocdepe.
OOBSICHATH TPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIU 3eMIIH

4.7 | YenoBeuecTBO YenoBeuecTBO B OnMochepe 3emin. PackpbiBath coniepkaHrue TEPMUHOB U

B Onocdepe 3emiu

AHTPONOTreHHBIC N3MCHEHHSI
B Ouocdepe. ['mobanpHBIC

MOHSATHUI: aHTPOIIOTEHHbIE U3MEHEHN,
HKOJIOTUYECKUN KPU3UC, TI100aIbHBIE
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AKOJIOTHYECKHE POOJIEMBL.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHbIC BO3ACHCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeHIIasK
cocTasJsronias ouochepso», «DakToOpsl
Jlerpajganuu mouBy, «IlapHUKOBBIN
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeps»; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapakTepuszoBaTh OMOC(hHEPHYIO POJIb
YyeJIOBEKa.

[IpuBOIUTH TPUMEPHI AaHTPOTIOTEHHBIX
U3MeHeHu# B Onocdepe.

OneHnBaTh MOCIEJCTBUS 3arPsI3HEHUS
BO3/IYILIHOM, BOJHOW CPEJIbl, U3MECHEHHUS
KJIUMAaTa, COKpaIieHus
O6ropa3zHooOpasusl.

dopMynUpOBaTh COOCTBEHHYIO MO3UIIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAJIBHBIM AKOJIOTHYECKUM
npobJieMaM, apryMEeHTHUPOBATh CBOIO
TOYKY 3pEHUS.

HaspiBaTh NpUUUHBI TOSBJICHUS
IIPUPOIOOXPAHHON ITHKH,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
MIPUPOJIBI U
YyeJI0OBEYeCTBA

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. CoXpaHEHHE
Omopa3HooOpa3us Kak OCHOBA
ycToitunBocty 6mocdepst. OcHOBa
PaIMOHAIBHOTO yIIPABIICHHUS
IIPUPOTHBIMH PECYpPCaMH B UX
ucToiib30Banue. JlocTimkeHus OnoIoruu
U OXpaHa MPUPOJIBI.

PackpeiBaTh coiepkaHue TEPMUHOB U
MOHSATUI: PAlMOHAIIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHNBOE
pa3BUTHE, KODBOIIOLIUAL.
XapaxkTepu3oBaTh PaLMOHAIBHOE
WCII0JIb30BaHUE IPUPOJAHBIX PECYPCOB;
OCHOBHBI€ IOJIOKEHUA KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS
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Hemoncmpayuu:
Tabnuyvl u cxemol.: «buocdepa u
4eJIOBEK»

HToro yacoB 1o Teme 9
Pe3epBHOE BpemsI 2
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOIT'PAMME

74



		2023-10-10T15:20:12+0400
	00e181e19133fbc093
	Трусова О.С.




