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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TpeOOBAaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYEHUU B TO3HAHMM XUBOW MPHUPOABI U OOECIEYEHHM CYIIECTBOBAHHS YEJIOBEYECKOTO
oOuiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIeTICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma mo OGuonoruu AaéT MpEICTaBICHHUE O TEeNsIX, 00 o0mIeit cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOydYaroIIMXCS cpeacTBaMu ydyeOHoro mnpeamera «buomnorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue o
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTeNbHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mnporpamme 1o OHONOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUN 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peanv30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3YyYeHUH Ouonoruu, Onaromaps dYeMy B HEW MPOCMAaTpUBACTCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHUEHTAlMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIICHHMS,
OpeJCTaBICHUH O 370pOBOM oO0pa3e KM3HM U OCEpeXHbIM OTHOIIEHHEM K OKpyXarolen
npupoaHoii cpese. [loaTomy Hapsay ¢ H3ydyeHUueM 00111e0MOIOTHYECKUX TEOPH, a TaKKe 3HAHUN
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOM KM3HM Ui pEIICHUs MNPHUKIATHBIX 3aJad, B TOM 4HCIe: MPOQUIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00Pa3HOTO MOBEAICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3AHCTBEHHOHM JEATENBPHOCTH YEJNOBEKAa Ha COCTOSHHUE MPHPOJIHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHsI YCIOBUH UIS pEIIeHUs
OJTHOW W3 aKTyaJbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAroaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHUsS 3aHUMaeT BakHoe mecto. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYarOIIMXCS MPEICTABICHUNH O HAaydyHOM KapTHHE MUpA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KHMBOW TPHUPOJIBI,
¢dopMupoBanus (YHKIIMOHATIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe3omacHOro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, COUaNU3auu odyJaromuxcs. M3yyenne
Ouosnorum obecrneynBaeT ycIoBus sl GOPMUPOBAHUS MHTEIUIEKTYalbHBIX, KOMMYHHUKAIIMOHHBIX



U UHGOPMALMOHHBIX HABBIKOB, ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HWHTErpaluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBanHbie MONIOKEHUS O MPEJHA3HAYCHUH y4eOHOTO ImpeaMera
«buonorus» cocTaBmIIv OCHOBY ISl OIIPECIICHUS TOAXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
coJlepKaHusl, IPEJCTABICHHOTO B pOrpamMme 1o OUOIOTHH.

OT160p conepxkanus yueOHOro npenmera «buonorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYArOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoie
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIollel MNpPUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KM3HU U MPAKTUYECKOU JesTebHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUN
3aHMMAIOT DJEMEHTHl COJCpPXKaHUSA, KOTOpble CIyXaT OCHOBOW i  (HOPMUPOBAHHSA
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHEHTAIUAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3AlUHU OMOIOTHYECKOT0 00pa30BaHusl.

CTpyKTypupOBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe IO OHOIOTHH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
YKUBOM MPUPOJIbI, 0 €€ YPOBHEBOW OPraHU3aLlMU U 3BOJIOLMH. B COOTBETCTBUHU C 3TUM B CTPYKTYpE
yueOHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE coAepxkaTelbHble TuHuu: «buonorus
KaK Hayka. MeToJibl Hay4yHOro ro3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Omonornyeckas cucremay, «CucteMa 1 MHOrooOpa3ue OpraHmdecKoro MHUpay, « IBOJIOLHUS
JKUBOU MTPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIQJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JACHCTBUN B
OTHOILIEHUH O0BEKTOB >KUBOI MPUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JocTiwkenne nenu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOEHHUE 00YYaIOIUMHUCS CUCTEMbI 3HAHUM O OMOJIOTHYECKUX TEOPHSIX, YICHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIYXKallUX OCHOBOM s (hOPMUPOBAHMS
IIPEJICTaBICHUA O €CTECTBEHHO-HAYYHON KAapTUHE MHUpPA, O METOAAaX HAay4yHOIo IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MHBBIX CHCTEM PAa3HOIO YpPOBHSI OpraHU3allMH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

dopmupoBaHUe y O0y4aromuXcs MO3HABATEIbHBIX, MHTEIIEKTYAJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IyTSIX Pa3BUTHS B OMOJIOTMM HAyYHBIX B3IVIAJIOB,
uel U MoIX00B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy OOydaromuxcsi oOuel KyabTyphl, (QYHKIMOHAJIBHON TIpaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXAIOIEro MUpa KUBOW MPHUPOJBI Ha
OCHOBAHMHU 3HAHUM U OIBITA, TOJYYSHHBIX IPU U3YUYCHUN OMOJIOTHH;

dbopMupoBaHre y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HaHUW B MPAKTUYECKOW NEATEIbHOCTU YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOTHiA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTU TO3HAHHUS YEIOBEKOM >KHBOM MPHUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM P MPOBEICHUU
OHMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW J>KU3HU JUIS OLECHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», nzydaemasi Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 gacos: B 10 kiacce — 34 gaca (1 gac B Hemenmo), B 11 kimacce — 68 yacos (2 gaca B HeZEIIO).



COAEPKXAHUE OBYUYEHUSA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTUM C OOLIECTBEHHBIMH, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBEHHBIMH HaykaMu, ¢uiocoduei, THKOH, 3CTeTMKOM u mpaBoMm. Posp Ouosoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

MeToap!l Mo3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa aHHBIX ).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktuueckas pabora Ne 1. «lcmonb3oBaHue pa3IMYHBIX METOJOB IPU H3YYEHUHU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALHA.

Xusple cucreMmpl (6MOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouosnoruu. OTiIMuue >KUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MOMYISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3aIlUU KHUBOK
HPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMMHOKHCIOTH. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (GepMeHTa: aKTHUBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMoJucaxapunbl (Kpaxmaj, TJIMKOTEH, IeJUTi0NIo3a). buonornyeckue GyHKIIHH
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue GyHkuuu nunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JHK. Crpoenne u ¢ynxunuun PHK. Buast PHK. AT®: crpoenue u

byHKINN.



[{utonmoruss — Hayka o kjeTke. KiieTouHass Teopusi — mpuUMep B3aUMOJCUCTBUS UIEH U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak nenoctHas >xuBas cucreMa. OOLIMe NMpU3HAKKU KIETOK: 3aMKHYTasl HapysKHas
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kiaetku: I1C, anmapar [onbmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuipl. IIporicxoxxieHne MUTOXOHAPUH U Ii1acTUA. Busl
wiactug. HememOpaHHble OpPraHoubl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, LEHTPHUOIIH,
PECHUYKHU, KIyTUKH. DYHKIIMU OPraHOUI0B KJIETKU. BritoueHus.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue saapa: saepHas o0o0j0uKa, KaproIiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XUMHUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CtpoeHne MoneKkyisl Oenkay, «CtpoeHne GpepmMeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENBHOM KIETKW», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOJbD, «JIUIHIbI».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Jlabopatopuast pabora Ne 1. «/3yueHue KaTadTUTUYECKON AKTUBHOCTU (epMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeaesATeIbHOCTD KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAIMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tunber oOMena BeriecTB: aBTOTPOGHBIN U reTtepoTpodHbIi. Pons depmeHTOB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTrocuHTE3a.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a JJIS JKU3HU Ha
3emie.



DHepreTuyeckuidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBbIACICHHE U
AKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl JHEPreTHUECKOro oomena. I nmukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTHYeCKOi MHpopMau B KieTKe. ['eHeTHUecKuit Ko M ero CBoWcTBa. TpaHCKpHUILIUS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Hexkierounsie opmbl sxu3HA — BUPYCHI. MicTopust oTkpeiTHs BupycoB (/1. Y. UBanoBCKuif).
OcoOeHHOCTH CTpOEHHsI M KU3HEHHOTO IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwmii,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBacMble BUpycaMu. Bupyc mmmynoaedununra genosexka (BUY) —
Bo3Oyautens CIIMa. OOpaTHash TpaHCKpUIIMsSA, peBepraza M HHTerpasza. lIpodwumakTuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHkumonupoBanue reHa», «CuHTe3 Oenmka», «[eHermyeckmii  Kom», «Bupycem,
«bakrepnotdarn», «Crpoenne wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIA 1Mk kineTku. MuTepdasza u muros. I[Ipoueccsl,
npoTekaromue B uHTepdasze. Permnmukanus — peakunss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JMIMIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne knerku — muro3. Ctaauu muto3a. I[Iponeccsl, mporucxoasiue Ha pa3HbIX CTaJusaX
MHUTO3a. BHOJIOTHMYECKHi CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@DopMbI pa3MHOKEHUS OPraHU3MOB: Oecrooe U rmojoBoe. Bupl 6ecronoro pa3sMHOXXeHUS:
JiefieHHe Ha/lBoe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHoOxeHue. VIckyccTBeHHOE KJIOHHPOBAHNE OPraHU3MOB, €r0 3HaUEHUE JIJISl CEJIEKLINH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiios. Craguu meiosza. [lpomeccsl, nmpoucxonsmiye Ha cragusx meiosza. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy *KUBOTHBIX. [To/10BBIE XKene3bl:
CEMEHHHUKHU M SMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTro3ouf,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOSHHs SHIEKIETOK H
cnepmaro3onioB. Omtonorsopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranoretes. IloctamOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeibsl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3BIBATH BPOXKACHHBIE YPOICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaNHU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuipl u cxembl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOifHOE OII0IOTBOPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KiIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOoMOCOMbD», «KineTouHbld mukimy, «Perukarus
JHK», «Murto3», «Meno3», «lIpsmoe n Henpsimoe pa3BUTHE», «I aMeToreHes y MiIeKOIUTAOIINX
1 4esioBeKay, «OCHOBHBIE CTAIUA OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MuKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Sinexnerka milekonuTaromero», «Kapuokunes B KJIeTKax KOpELIKa JIyKa», MarHUTHask MOJIEIIb-
ammuukanys «Jlenenue kierku», moaens JIHK, monens MeradasHoi XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIPEIapaTax.

Jlabopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciencTBeHHOCTH M H3MEHYMBOCTH OPTraHM3MOB.

[Ipenmer u 3agaum reHeTtuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOrMM M
AMOPHOJIOTUU B CTAHOBJICHUHU T€HETUKU. BKI1a pocCUiiCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIONIOTUYECKUHM, UUTOTeHEeTHYECKH, MOJIEKYISIpHO-
reHetuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, ycTaHOBiIEeHHble [. MeHnaenem.
MonorubpuaHoe ckpermBanue. 3akoH equHo00pa3us THOPHUIOB mepBoro nokoneHus. [Ipasuno
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHMS. AHATU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsl ONIPEIeIeHHsI TEHOTUTIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuerieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHUeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 110Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele W rereporaMeTHble oOpraHu3Mbl. HacinenoBaHume NPU3HAKOB, CIEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUbI ”3MEHUMBOCTHU: HEHACIIE/ICTBEHHAs U HacleACTBeHHas. Ponb cpefbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHYMBOCTH.
BaprannonHsbli psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBolicTBa MO (DUKAIIMOHHON N3MEHUHNBOCTH.

Hacnencreennasi, uian reHOTHIIMYECKAsl, U3MEHUUBOCTh. KOMOWHATHBHAS M3MEHUUBOCTD.
Meiio3 ¥ TMONOBOM TpoIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeHYuBOCTh. Kitaccuukanuss myranuii: reHHble, XpOMOCOMHBbIE, T'€HOMHBIe. YacTtoTa U
NpUYHHBI MyTaluii. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.



I'enetuka wyenoBeka. Kapuotun denoBeka. OCHOBHBIE METO/bl T€HETHMKH YEJIOBEKA:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, ITUTOTCHETHYECKUN, OHOXUMHUYECKHH, MOJEKYISIPHO-
reHerudyeckuii. CoBpeMEHHOE OIpeelIeHHEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TeHOTHIIMPOBaHKE, B TOM uucie ¢ nomoipio [I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeJoBeKa: TeHHbIe Oone3Hu, OO0Ne3HH C  HACJICACTBEHHOW  IPEApacIioioKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKA U JICYCHUS T€HETHUYCCKUX
Oosie3Hel. MenuKO-TeHETHYECKOE KOHCYJIbTHPOBAaHUE. 3HAUECHHWE MEIAUITMHCKOW TCHETHKU B
MIPEAOTBPAIICHUH U JICUCHUH T€HETHICCKUX 3a00JICBaHUI YeIOBEKaA.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuupl 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urubpumHoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AWUTHOPUIHOTO CKPEIIHBAHHS,
«Metio3y, «B3anuMoieicTBUE allIeIbHBIX T€HOBY, «I €HeTHUeCKue KapThl PAaCTEHUM, )KUBOTHBIX U
yesnoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEOBaHMs, CLUEIUICHHOTO C IIOJOM,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl w3MeHuMmBOCTHY», «MoaupuKamrmoHHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
H3MECHYHBOCTD.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemmuBanue», «HemonHoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpAacKu Tela), repdapuit
«I"opox moCceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEUIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIpETapaTaxy.

JlaboparopHas padota Ne 6. «M3ydyenre Moau(PUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi KaKk HayKa ¥ MPOIECC. 3apOkKICHUE CEJIEKIUH U ToMecTukamus. Yuenue H. M.
BaBuioBa 0 MmEeHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTeHuiu. lleHTpsl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIAUBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacTeHui U XUBOTHBIX. OTIeHKA YKCTEphepa. bIM3KOpoaCTBEHHOE CKpENIMBaHNe — MHOPUIUHT.
UYucrtas muansi. CKkpenmBanue YUCThIX JIuHAH. ['eTeposuc, nnu rubpuanas cwia. HeponcrsenHoe
cKkpemuBanue — aytOpuaunr. OtganéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 M IMOJIyYeHUE MOJUILIONAOB. JIOCTHMXKEHUs CeNeKUMH pACTEHUU, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MNPOWU3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumkenepusi. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiioHupoBaHue BbICOKONPOAYKTHUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmuipel u cxembl: kKapta «LIeHTpbI MPOMCXOXKIEHUS M MHOT0oO0pasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyMpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJBI U JIOCTHIKEHHUSI CENEKUIUU PACTeHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KJIACC

1. OpranusMeHHbId YPOBEHb OPraHU3alMHU ;KUBOM MaTepuu (32 yaca)

OpraHu3MeHHBIH YpOBEHb JKU3HU U €ro posib B npupoje. OpraHu3m — €JUHOE LEeNoe.
MHuoroo6pasue opranu3mMoB. OpranusM Kak Ouocucrema.

OOMeH BelecTB U IPOLECChl KU3HEEATENbHOCTH OpraHu3MoB. OOMEH BELIECTB U NMPOLIECChHI
KHU3HEICATEIBHOCTH OJJHOKJIETOYHBIX OpraHn3MoB. OOMEH BELIECTB U MPOLIECCHI
KHU3HE/IeATEIIbHOCTH MHOTOKJIETOUHBIX OpraHu3MoB. Perynsnus npoueccos
KHU3HEICATSIIbHOCTH OPTaHU3MOB. Pa3nuuns opraHn3MoB B 3aBUCHMOCTH OT CIIOCO0a MUTAHUS:
reTepoTpodsl (canpoduThl, XUIHUKH, TAPa3UThI) U aBTOTPO(DbI ((HOTOTPOdEI, XeMOTPOPHI).

PazmHOKeHHEe OpraHM3MoB — mojoBoe n Oecronoe. OTIIOZOTBOPEHHE M €r0 3HAYCHUE.
JIBoliHOE OMJIOJOTBOPEHHE Y TOKPBHITOCEMEHHBIX (IIBETKOBBIX) pacTeHui. MckyccTBeHHOe
OIUTOIOTBOPEHHE Y PACTEHHUH U KUBOTHBIX.

WNuauBHyanbHOE pa3BUTHE OpraHn3Ma (OHTOTeHe3). DMOPHOHABHBIN U
MOCTAMOPHUOHANIbHBIN NEPHO/Ibl pa3BUTUS opraHu3Ma. Posib GakTopoB okpyskaroleil cpesl B
AMOPHOHAIEHOM U OCTAMOPHOHAIBHOM pa3BUTHM opranuizMa. HebGnaronpusitHble pakTopbl
oKkpyxarorie cpenbl B PoctoBeckoit obnactu. [IpuunHbl HapyieHUi pa3BUTHS OpraHU3MOB.
PenponyktuBHOe 310poBbe. [TociaencTBys BIUSHUS alKOT0JIsl, HUKOTHHA U HAPKOTHYECKUX
CPE/ICTB Ha pa3BUTHE 3apO/IbIIIIA YEIOBEKA.

HacnencTBeHHOCT, M HM3MEHYMBOCTh — CBOMCTBA OpPraHM3MOB. ['eHeTMka - Hayka o
3aKOHOMEPHOCTSAX HAcJEJCTBEHHOCTH M H3MEHYMBOCTH. . MeHaenb — OCHOBONOJOXKHHUK
reHeTuku. ['eHeTnueckas TEpPMUHOJIOTHS M CHMBOJIUKA.

N3MeHYMBOCTh MPU3HAKOB OpPraHM3Ma W €€ THIbI (HACJIEACTBEHHAs W HEHACIEICTBEHHAs).
MyTtanuu, ux MaTepHajJbHbIe OCHOBBI — H3MEHEHUE T€HOB M XpOMOCOM. MyTareHsl, UX BIUSHHUE
Ha OpraHW3M 4YeJOBeKa M Ha XHMBYIO NMpHpoAy B mesoM. COCTOSHHE OKpYKaroIed cpensl B
Tynbckoit obsacT.

['eHeTnyeckne 3aKOHOMEPHOCTH HACIIEIOBAaHWS, YCTaHOBIEHHBIe [ .Menzgenem, wux
IIUTOJIOTMYECKHE OCHOB. MOHOrHOpUIHOE M AUTHOPUAHOE CKpellMBaHHE. 3akoHbI MeHpens.
AHanuzupytomiee ckpeniuBanue. 3akoH T.Moprana. XpoMocoMHasi TeOpusl HACIEICTBEHHOCTH.
B3aunmogneiicteue reHoB. COBpeMEHHBIE NIPEJICTABIECHUS O I€HE, TEHOTUIIE U TEHOME.

I'eHeTnka moia W HacJleJOBaHME, CIEIUIEHHOE ¢ mojoM. HacrmexcTBenHble Gomes3Hu, HX
npodmIakTuKa. DTUYECKHE aCIIEKThl METUIIMHCKON TeHETHUKH.

@akTopsl, ONpEAEIIONINE 3/0pOBbe denoBeka. IlokazaTenmn 340pOBBS HAceNCHHS
Pocrosckoii o6nactu. TBopdyecTBO Kak (hakTOp 30pPOBbS U IT0Ka3aTeslb 00pa3a JKU3HH YEJIOBEKA.
CriocoOHOCTb K TBOpYECTBY. POJIb TBOpUECTBA B )KM3HU KaX/I0TO YEIIOBEKA.



I'enernueckue ocHoBbl cenekuuu. Brkinag H.M.BaBunoBa B pa3BuTue ceneKkuu. YUYEeHHUE
H.M.BaBunoBa 0 LEHTpax IPOUCXOXKACHUS KyIbTYpPHBIX pacTeHui. OCHOBHBIE METOMbI
CEJIEKIIMH: THOpUAN3AIIS U UCKYCCTBEHHbIN 0TOOD. Baxkneiiume yposkaiiHble copTa KyJIbTypPHBIX
pacrenmii B PocTroBckoii obnmactu. BakHeimue mopoasl JOMaIIHUX >KUBOTHBIX B PocToBCKOM
obnacTu.

buorexHonorus, ee JOCTUKEHUS. DTUUECKUE ACTIEKThI Pa3BUTHSI HEKOTOPBIX MUCCIEA0BaHUN
B OMOTEXHOJIOTUH (KJIOHUPOBAHHE YEIIOBEKA).

Bupycel — HeknerouHas (opma cCymecTBOBaHUS OpraHu3MoB. BupycHbie 3a0oseBaHusl.
Crnoco6s1 60ps0bI co CITHIom. Bupycoorus — Hayka o BUpycax, €€ J0CTHKEHHUS, 3HAaYCHHE.
JlabopaTopHbie padoThI:
e BrisBieHuE NPU3HAKOB CXO/ICTBA 3apOJIbIILIEH YEI0BEKa U JPYTUX MIIEKOIIUTAIOLINX KaK
JI0Ka3aTeJIbCTBO UX POJICTBA.
e (CocraBieHHUE NPOCTEUIINX CXEM CKPELIBaHUS.
e BprisBieHNE UCTOYHUKOB MYTareHOB B OKpY>Karolllel cpejie (KOCBEHHO) U OLIEHKa UX
BIIMSIHUM Ha OPTaHU3M.
e AHanu3 U OLICHKA STUYECKUX aCHEKTOB Pa3BUTHSI HEKOTOPBIX UCCIEAOBAHUI B
OMOTEXHOJIOTHUH.
e li3yyeHue npu3HaKOB BUPYCHBIX 3a00J€BaHUM (IO CIIPABOYHOMN JIUTEPATYPE).
IMpakTnyeckue padoThi:
e PenieHue 3JIEeMEHTAPHBIX T€HETUYECKUX 3a]1a4.

2. KneTo4Hblii ypOBeHb OPraHM3allUM KU3HH (22 yaca)

KiteTouHslil ypoBEHb OpraHu3aliy KU3HU U €T0 POjib B IpUpoae. Pa3zBuTne 3HaHUH O KIIETKE
(P.T'yk, K.M.bap, M.IlIneitnen, T.1BanH, P.Bupxos). Metoas! u3ydyeHus KIeTKU.

Krnerka kak 3Tan 3BONIONNHN )KUBOTO B HCTOPUH 3emiii. MHOrooOpasue KJIETOK M TKaHEH.
Knerka — ocHOBHas cTpyKTypHas W (YHKIMOHAJIbHAs €AMHULA JKU3HEAEATEIbHOCTU
OJIHOKJIETOYHOTO ¥ MHOTOKJIETOYHOTO OPraHU3MOB.

OcHOBHBIE NOJIOKEHMSI KIIETOYHOW TEOPUH. 3HAUYEHUE KJIETOYHON TEOPUHU B CTAHOBJIICHUM
COBPEMEHHON €CTeCTBEHHOHAY4YHOI KapTUHbBI MHpa.

OCHOBHBIE YaCTH B CTPOCHHMHU KJIETKH. [I0BepXHOCTHBIN KOMITJIEKC KJIETKH — OMOJI0rnyecKas
MeMmOpaHa. [{uronnasma ¢ opraHonaMH U BKJIFOUEHUSAMU. S JIpO ¢ XpOMOCOMaMH.

[TocTosiHHBIE M BpeMEHHbIE KOMIIOHEHTHl KIeTKH. MeMOpaHHble U HeMeMOpaHHbIE
OpraHoujbl, UX QYHKINU B KIETKE.

JlosinepHble (IPOKApHOTHI) U SAEPHBIE (IYKAPHOTHI) KIETKU. ['MIOTE3Bl MPOMCXOKAECHUS
JYKapUOTHYECKHUX KIIETOK.

KneTtouHelii LMK JKU3HM KIETKH. JleneHne KIETKM — OCHOBa pOCTa, pa3BUTHA H
Pa3MHOXKEHUsI OPraHNU3MOB. [lesieHne KIIeTKH - MUTO3 U Meii03. CoMaThyecKue U MOJIOBbIE KJIETKH.
OcoGenHocTr 00pa30BaHUS MOJOBBIX KIETOK.

Crpykrypa xpomocoM. Cnemnuduueckne OeTKku XpoMocoM, UX (GYHKIHH. XPOMaTUH —
komruiekce JIHK u cieruduueckux 6enxos. Kommnaktuzamus xpoMmocoM. @YHKIIUH XPOMOCOM Kak
CUCTEMBbI TeHOB. JIMIJIOUIHBIM U TarIONIHbII HAOOp XpOMOCOM B KJIETKaxX. | OMOJOTHYHbIE U
HErOMOJIOTUYHBIE XPOMOCOMBI. 3Hau€HHE BMJOBOTIO MOCTOSHCTBA 4YHMCIA, (GOPMBI U pa3MepoB
XPOMOCOM B KJIETKaX.

MHoroo0pa3ue 6akTepuil Kak npeacTaBuTenei npokapuot. Poiab OGakrepuii B mpupoe.
MHoroo6pasue 0AHOKIETOYHBIX 3YKapHOT: BOAOPOCIH. MHOroo6pas3ne OaHOKIETOUHBIX
JYKapHuoT: IPOCTEHIINE
MuxkpoOuosorus Kak Hayka, €€ 3HaueHue, oCTHKeHus. J[MCKycCHOHHbIE TPOOIEMBI
LIUTOJIOTUH.

'apmonust M 11€51€C000pa3HOCTh B JKMBOM KJIE€TKe. ['apMOHMS M yIpaBlIeHHE B KIIETKE.
[TonsiTue «1ienecooOpa3HocTh». HayuHoe mo3Hanue u mpooeMsl 1eaeco00pa3HOCTH.
JlaGopaTopHblie padoThI:



e (CpaBHEHHE CTPOCHUS KJIETOK PACTCHUH U )KUBOTHBIX.
e lccnenoBanue ¢a3 MUTO3a HA MUKpOTIpEnapare KJIeTOK KOHYMKA KOPHSL.

3. MoJiekyJasipHblii ypoBeHb NposiBJeHus xku3nu (13 yacon)

MonexyssipHbI YPOBEHB KU3HHU, €T0 0COOEHHOCTH U POJIb B IPUPOJIE.

OCHOBHBIE XMMHUYECKHE COCTUHEHUS KUBON MaTepun. Makpo- 1 MUKPOAJIEMEHTHI B )KHBOM
BenlecTBe. OpraHnyeckue M HEOPraHMYECKHE BEIIECTBA, UX POJb B KieTKe. Boma — BaxHbIN
KOMIIOHEHT HBOro. OCHOBHbIE OHOIIOJMMEpHBIE MOJIEKYNbI XKUBOW Matepuu. IloHatue o
MOHOMEPHBIX U ITOJINMEPHBIX COEANHEHUSX.

Posb oprannueckux BeIecTB B KJIETKE OpraHU3Ma YeJloBeKa: OeJIKOB, YIJIeBOJOB, JINIIUIOB,
HYKJIEMHOBBIX KHUCJIOT.

CrpoeHue U XMMHUYECKHH COCTaB HYKJIIEMHOBBIX KHCIIOT B KieTKe. [loHsATHE 0 HyKIeoTuze.
Crpykrypa u ¢yakiuu JIHK — HocuTens HaciencTBEHHOW MHGpOpMAIuu KIETKU. Permukarus
JHK. Marpuunas ocnoBa perumkanuu [HK. IIpaBuino komrmmementapHoctu. ['en. [lousitue o
komoHe. ['enermueckuid kon. Crtpoenme, ¢yHkmmm u MHOroodpasme ¢opm PHK B kierke.
Ocob6ennoctu JIHK kneTok sykapuoT U npoKapuor.

[Ipomecchl cMHTE3a Kak dYacTh MeTa0oiM3Ma B IKHBBIX KieTkaXx. DOTOCHHTE3 Kak
YHHUKaJIbHAsE MOJIEKYJIIpPHAsl CUCTEMA IIPOLIECCOB CO3/IaHUs OPTaHUYECKUX BelecTB. CBETOBBIE U
TEMHOBBIC peakiuu GorocuHTe3a. Ponb oTocuHTE3a B TIpUpO/IE.

[Tponieccel GuocuHTe3a Mosiekysl Oenka. DTambl cuHTe3a. MaTpuuHOE BOCIPOU3BOACTBO
OEJIKOB B KIIETKE.

MosekysipHbIe TPOLIECCHI PACLIECTIIICHHS BEILIECTB B 3JIEMEHTapHBIX OMOCHCTEMaX KaK 4yacThb
MeTaboau3ma B KieTkax. [IoHsATHEe O KJIETOYHOM JAbIXaHUH. BeCKHCIOPOAHBIN M KUCIOPOTHBIN
JTanbl JbIXaHUs KaK CTaJuU SHEPreTHYECKOro 00ecreyeHus KIeTKH.

[TonsiTMe O MIACTMYECKOM W SHEPreTHYecKoM oOMeHe B KieTke. Ponb perynstopos
OMOMOJIEKYIISIPHBIX ITPOLIECCOB.

XUMUYeCcKHe 3JEMEHThl B 000JI0uKax 3eMJIM M MOJEKyJaxX >XUBbIX cucTeM. OnacHocTb
XUMHYECKOT0 3arpsA3HEHUs OKPYKAIOLIEH cpelbl. ICTOUHMKN XMMHYECKOTO 3arpsi3HEHUS CPEbl
B HamieM peruoHe. [lociencTBus NesTENIbHOCTH 4elOBeKa B OKpykawoled cpene. IlpaBuna
NOBEJICHUS B MPUPOJHOM cpene. Bpems skosnormdeckoil KynbTypbl yelloBeKa M OOLIeCTBa.
OKoJIoTUSI M HOBOE BO33pEHHME Ha KyJabTypy. OcO3HaHUE YEIOBEYECTBOM HEIMpPEXOAsIIen
LIEHHOCTHU JKU3HU. DKOJIOTHYECKas: KylbTypa — BaXkKHasl 3ajada uesnoBedecTBa. OcCyliecTBIEHUE
HKOJIOTMYECKOTo 00pa3oBanus B CapaToBCKOIl 00iacTu.

4. 3akarouenue (1uac)

O060011eH1e 3HaHUH 0 MHOTO0Opa3uy KU3HU, NTPEICTABICHHON OMOCHCTEMaMH pa3HbIX YPOBHEMH
cnoxHocTU. OTIuYMe KUBBIX CUCTEM OT HeXUBbIX. OXpaHa npupoas! B CapaToBCcKoi 007IacTH.



IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 BUOJIOT U HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
00y4aroIMUMUCs NPOrpaMM CpegHero oouiero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMUYHOCTHBIX pE3yJIbTAaTOB OCBOEHMs Ipeamera «bHoJorus» BblAEIEHBI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHME OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPENEIECHHUIO,
HAJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIULMN pa3BUTHUS
OMOJIOrNYECKOr0 3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh 00Y4aoLUXCsl PYKOBOJICTBOBAThLCS B CBOEH
JEeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMHM, IPUCYIIMMU CHCTEME OMOJIOIMYECKOro
00pa3oBaHMsl, HAJIMYUE KOJIOTUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH
JKU3HEHHBIE IJIaHbl.

JIMuHOCTHBIE pPE3yNbTaThl OCBOCHMs NpeaMeTa «buonorus» NOCTUrarTCs B €AMHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHMUsI M CaMOPA3BUTHUS, PAa3BUTUS BHYTPEHHEH MO3MLMHU JMYHOCTH, MAaTPUOTHU3MA,
YBaKEHUsI K 3aKOHY M IPABONOPSAKY, YEIOBEKY TpPyAa U CTaplIeMy IOKOJEHHIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yJabTaThbl OCBOEHHUS y4eOHOro mpeamMeTra «buoaorus» JA0KHBI OTpaXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITAa U ONBITA ACSITEIBHOCTH B IPOLIECCE PEATM3ALUNA OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IIEeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPABOIOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IO3MLHMIO [0 OTHOUICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 3aJla4, YBAXXUTEJIHBHOIO OTHOLIECHUS K MHEHHIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU NEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOILIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAueHUsi OWOJOTMM B IO3HAHWU 3aKOHOB MPUPOJbI, B JKU3HU YelOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnuTaHusl, (opMHPOBAHMSA  KYJLTYPbl 3[0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3WYECKas aKTHUBHOCThH), OEpekHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJEHUS B CUTYalUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIOACH;

OCO3HAHUWE TOCJIEICTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHUS aTKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOTHATH TAKYIO JEATEIHLHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHATBbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpa30BaHUIO Ha NMPOTSXKEHUU BCeH
KU3HU,



7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKON KYyIbTYphl: MPHOOpETEHHE ONbITa IJIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNPoOJeM, CBA3aHHBIX C PAMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COOIII0/IeHNE
IpaBUJI MOBEICHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAOLIEH HPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHON MpaKTUKE, FOTOBHOCTU K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HAyKM U  OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIIUKYIHTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaKk CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ poiu B (HOPMUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IWHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B MO3HAHUM IPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEHUsI TPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LMBUIM3ALMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHsS MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHUIO, PAllUOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMIEHUS OO0l
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIBHOU
rPaMOTHOCTH o0y4arouxcs, GopMUpyeMoil pu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpYXKAloIIero MHUpa M MPOUCXOIAUIMX B HEM H3MEHEHMH, yMEHHE JellaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peasbHBIX )KU3HEHHBIX CUTYyallHsIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO AESITEIEHOCTh HHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBETCTBHU C XHW3HCHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATbI

MertarnpenMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buOIOrus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMIMXCS  MEKIUCHUIUITMHAPHBIC
(MexXmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAXKAIOLIHE LEJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIE0BaHNe, HAOIIOeHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTHX), YHUBEpCaIbHbIC
yueOHble JeiicTBUs (IO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeUnBaIOIINe
¢dopmupoBaHne (YHKIMOHAJIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YyYaroluxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEIHLHOW U
COLMAJIBHOW MIPAKTUKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOATENIHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBILUIEHUS (aHaIN3a, CHHTE3a,
CpPaBHEHHMsI, KJacCU(pUKaLMU, OOOOIIEHUS), pPaCKpPhIBaTh CMBICH OHOJOTMYECKUX MOHATUN
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU IMOHATHIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YyJIbTaThl AEATEIbHOCTHU C MOCTAaBICHHBIMU LENISMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHE MOHSTHUSI JUIsl OObACHEHUS (AKTOB M SBIECHUN >KUBOMU
IPUPOIBI;

CTPOUTB JIOTHUECKUE PACCYXkJIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX NUCTOUHUKAX;

pa3palaThIBaTh IUIaH peHIeHHs] TPOOJIeMbl C YUETOM aHAIN3a UMEIOUINXCS MaTepHaIbHBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN ASITETbHOCTH;

KOOPJMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.



2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY HOUCKY METOJIOB
peLIeHHs] TPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsiX, B TOM YHUCIE MpPU
CO3/IaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBATh HAYUHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBIIAT [PUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3ajady, BBbIJBUIATh
TUIIOTE3Y €€ PeLIeHUs, HAXOJUTh apryMEHTBHI JUIs 1I0Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUH PELICHHUS;

AQHAJIM3UPOBATH MOJIYUYEHHbIE B X0JI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK NEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJAXOAbl U PELICHHs, CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(OpManuu (TeKcTe ydeOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HENPOTUBOPEUNBOCTB;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3JINYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeAcCTaBlIeHUS OHOJIOrHYEeCKON
uH(popmanuu (cxemsl, rpadyKy, JUarpaMmbl, TAOJIUIbI, PUCYHKH U JIPYTroe);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeAcTBa IMpH paboTe C OHOIOrHMYecKOn
uHpopMaLrell: TPUMEHITh XUMHUYECKHe, (U3UYecKre U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJaJeTh HABBIKAMU pACIO3HABaHUS M 3alMThl WHpOpMalUWU, HHGOPMAITUOHHON
0€3011aCHOCTH JTUYHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh



CYKICHHMSI OTHOCUTCIIBHO BBINOJHCHHS NPEUIaracMod 3aJadd, YYHUTHIBATb WHTEPECH U
COIIACOBAHHOCTD MO3ULIUI APYTUX YYaCTHUKOB JUAJIOTa WM JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUi, yMETh CMAryaTh KOH(MIUKTH U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3IUYHBIMHU CIIOCOOAMH OOILIEHHS U B3aMMOJACHCTBHS, MOHUMATh HAMEPEHUS
JPYTruX JIOACH, MPOSIBIIATh YBAXKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1esITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHnH OMOIOTnYeCcKO MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU pELICHUH YyueOHO! 3a/1auH;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX NEHCTBHI C y4éTOM OOIIMX HUHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIMHUPOBATH
JIEMCTBHUSI 110 €€ JOCTUKEHUIO: COCTABIIATD IUIaH JCHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, O0CYXJIaTh Pe3yIbTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIECHHE B pPa3IUYHBIX CHUTyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UI BBIABICHHMS NpoOJIeM M UX pEUIeHHs B
KU3HEHHBIX Y YU€OHBIX CUTYalMsIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW JEATEITHHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH pelIeHUs NpoOIeMbl ¢ Y4ETOM HUMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

paciupsTh paMKH yueOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOI APYAULIUY B Pa3HBIX 00JIaCTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIAM;



BJIa/IETh HaBBIKAMH MMO3HABATENBbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEUCTBHIMA
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH APYroro 4YeJI0BEKa.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmeTHbie pe3ynpTaThl ocBoeHus nporpammbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpIpPETAllMd U M[PeoOpa3soBaHMUIO 3HAHUM, BUIbI
JESTEIbHOCTH MO IMOJYyYEHUI0 HOBOTO 3HAHMSI M NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTYaIlUsX, & TAKKE B peabHBIX dKU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
peIMEeTHbIC PEe3yIbTaThl IPECTABICHBI 10 TOAaM 00yUYeHUSI.

[IpeameTHbIE pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIIOTUHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KIETKA,
OpraHu3sM, MeTa0ou3M (0OMEH BEILECTB U MTpEeBpallleHUe YSHEPTUH ), TOMe0CTa3 (CaMOperyJsius),
YPOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHHE  (PEmpOayKIus),
HaCJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpPHM (KJIETOYHAas, XpPOMOCOMHAas, MyTallMOHHa,
[EHTpaJlbHasl JIoTMa MOJeKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o eHTpax MHOI0o0oOpasusi U MPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. 1.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHME BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUs B OMOJIOTMHU: HAOJIIOJEHHE U ONUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOrO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX Ppe3yNlbTaTOB, HCIOJIb30BAHHBIX HAYyUHBIX MHOHSITHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBIICISATh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK NPOKApPUOT U JYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIIETKe, (POTOCHHTE3a, IMIIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHHS], PA3MHOKEHUSI, WHANBUAYAIBHOTO Pa3BUTHUS
opraHusma (OHTOI€He3);

yYMEHUE NPUMEHSTH MOJTy4YeHHbIE 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX INPOLIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIO/IEHUsT HOpM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH



UCIIOJIb30BAaHUS IOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAIBHOIO
[IPUPOIONOIB30BAHUS;

YMEHHUE pemaTh 3JIeMEHTapHbleé TeHETHYEeCKHe 33Jayd Ha MOHO- M JAUTHOPHIHOE
CKpeLIMBaHKE, CLEIUIEHHOE Haclel0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUI IpeJiCKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOIOTMYECKOro
COJepKAHUS, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMS W3 pa3IM4YHBIX HCTOYHMKOB (CpeicTBa
MaccoBOW HMH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[1aBaTb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIeHUs, 00o0mas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO0 npenmMera «buonorus» ¢ 11 knacce 1OnKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe U POJM OUOJOrMH B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COEp)KaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISLINS,
reHO(OH], HBOJIONMS, MABIKYIIHME CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa3OBaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEyLIEHTHI, LIENH MUTaH!s, IKOJIOTHUEecKas MupaMua, OMoreomneHos, ouochepa;

yMEHUE Wu3/arate Ouosnorndeckue Teopuu (3BomonuvoHHas Teopus Y. lapBuHa,
CHHTETUYECKAasi TEOPHS SBOJIOINUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiieBoro cxoactea K. M.
bapa, uepenoBaHus riIaBHBIX HampaBieHuid u myted spomonuu A. H. CeBeproBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB W SIBICHUW, OpraHu3alus M IPOBEJCHHE OHOJIOTHYECKOro
HKCIIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBOBI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BUIIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AEUCTBHUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpraHU3MBI, TIEpEeHOCA BEUIECTB U MOTOKA 3HEPTUU B 3KOCHCTEMAX, aHTPOIIOTC€HHBIX U3MEHEHUH B
HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOreOXMMHMYECKHX IUKJIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJIy4YeHHbIE 3HAHUS 11 OOBSCHEHUs OMOJIOTHUYECKUX IMPOIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbIO O0ecTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIO/IEHUs HOpPM
IPaMOTHOTO TMOBEJEHHUsI B OKPYXAIOLIEH NPUPOIHONW cpele, MOHMMaHHE HEOOXOAMMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOM ouonoruu Uit panroHaIbLHOTO
HPUPOONOIb30BAHNUS;



YMEHHUE pellaTh 3JIEMEHTapHble OMOJOIMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMAX (LIENU MUTaHUA);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE paldoThl, cOONIONATh MpaBUiIa MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHUE KPUTHYECKH OLIEHUBAaThb U HHTEPIPETHPOBATH HMH(OpMAIUIO OHOIOTMYECKOro
COJepKaHUs, BKIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOi HWH(pOpPMAIKK, HAYYHO-TIOMYJSPHbIE MaTepualibl), pacCMaTpUBaTh TIJIOOAIBHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIUIO;

YMEHHE CO3]aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
Ouonornyeckyro HMHGPOPMALMI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAaMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
L bronorii kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 J’KuBbie cucTeMbI M X OpraHu3aIus 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
4 KusneneaTenbHOCTD KIIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c292
5 PasMHOXeHNE 1 MTHAMBUAYATIbHOE 5 1 bubnnorexka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH U U3BMEHYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
8 Pesepaiioe Bpens . https://m.edsoo.ru/7f41c292
OBULIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOI'PAMME
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsbl
OpraHu3MeHHBIN YPOBEHb OpraHU3aluu bubnuorexa [JOK
1 . 32 3 1
JKHBOU MaTepuu https://m.edsoo.ru/7f41cc74
5 Knerounslii ypoBeHb OpraHu3aluu 29 1 05 bubnuorexa [JOK
KU3HH ' https://m.edsoo.ru/7f41cc74
3 MonexysipHbIi ypOBEHb MPOSIBICHUS 13 1 bubnnoreka [JOK
KU3ZHU https://m.edsoo.ru/7f41cc74
4 aKTIOdeHIe 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 2.5

I[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYUEHUKA

* buonorus, 10 knacc/ Kamencknii A.A., Kacnepckas E.K., CuBornazos B.I., Akiimonepnoe
obmectBo «M3natenscTBO «IIpocBemienue»
* buonorus, 11 knacc/ Kamencknii A.A., Kacnepckas E.K., CuBormnazos B.1., Akiinoneprnoe
obmectBo «M3natenscTBO «IIpocBemnieHue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

A.1O0.Nonnesa. A.B.Topranos. buosorus B cxemax u tadmmmax 9KCMO Mocksa. 2012 ¢

I'. U. Jlepuep. buonorus. [lonusiit cipaBounuk i noarotoBku k E I' 3. M. Actpens 2012 r
I'otoBumcs k EI'D. Ob6mas 6uonorus M Jlpoda 2012 r

EI'D3 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorusi. KonTpoasHbie n3MepuTenbHbie Matepuaibl M [Ipocsemnienue 2012 ¢
N.P. MyxamemxanoB. Mactepckast yaurtens « Tectsl, 3aueTsl, Onuronpocsr 10-11 kmace» M
«BAKO» 2007 r

O6mas 6uonorus: Yueonuk / ITox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.
Boponnos, H.H. buonorus. O6mas 6uonorus. 10-11 knaccel: YueOHUK 1
o0mieo0pa3oBaTenbHBIX yupexaeHuii: ba3zossiii yposers / H.H. Boponmos. - M.: [Ipocs., 2022.
- 304 c.

Heitma-Cruonurkas, M.A. O0mas u caHuTapHasi MUKPOOHOJIOTHS C TEXHUKOH
MHUKPOOHOJIOTHYECKUX HccaeaoBaHuii: Yueonoe nmocodue / M.A. Jleitma-Cuonunnkas. - CII6.:
Jlans, 2022. - 588 c.

3axapos, B.b. Pabouas terpaap no o6meii 6monoruu: 10-11 knace: k: YueOuuky B.b.
3axapoBa, A.I'. Mycradpuna, B.U. Cuorna3zosa, H.M. UepHopoii "O61ias ouonorus. 10-11
kiacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.l. CuBornasos. - M.: Dk3ameH, 2.-157cC.
T A JloBkoga. [lonroroska k onumnuaaam no 6uonoruu 8-11 kimaccos. M Aiipuc-nipecc 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

www.informika.ru - snekrpoHssli yaeOHuK "bronorus" (Bep. 2.0 - 2000) u3 uukia
"O6yuatoniye SHIUKIONEUN". - YueOHbIN Kypc, KOHTpoJibHbIE Bonpockl. (Kak mosib3oBarbes -
cM. "Ilomomip".)

www.college.ru - pazaen "OTkpsiToro koiutemka" mo buonorun. Yueouuk, monenu, On-line
TECTBI, YUYUTEIIO.

www.skeletos.zharko.ru - "OnopHo-aBuraTeabHas cucreMa yesoBeka. O0Opa3oBaTeIbHbIN CalT
no npeamety buomnorus, kypc Uenosek. CTpoenue ckenera. Mpimiednas cucrema. Kak ato
paboraer. [IpunoxxeHus: 2 CKeIETHBIX SHIMUKIONEIUH; JUIsl YIUTENS - YPOKH, JIabopaTopHbIE, 6
TECTOB C OTBETaMH.

www.biodan.narod.ru - "buo/lau" - buomorus ot J{aunsl. HoBocTu 1 0030pbI 110 OHOJIOTHH,
skonoruu. [IpoGriemsr u Teopuu. EcTh TemaTHueckue BhITYCKH, (hoToranepen, onorpadun
BEITUKHUX YUCHBIX, CTICIICIIOBAPD.

www.bio.1september.ru - muis yuureneii " uny Ha ypok buonoruu". Crateu no: boranuke,
3oonoruu, buonoruu - Yenosek, O0mer 01on0orun, DKOJIOTUH.

www.bio.1september.ru - razera "buonorus" (Mex1y BEIXOJIOM OUEPETHOTO HOMEpA Ta3eThl U
MOSIBJIEHWEM TTOJTHOTEKCTOBOW BEPCHU HOMEpA Ha CATe YCTAaHOBJICH TOJ0BOM UHTEPBAN)
www.kozlenkoa.narod.ru - 3tort caiit Ko3znenko A.T". - mpenogaBaTens u i IpenoiaBaTesei,
JUTS T€X, KTO YIUTCS CaM U YYUT JIPYTHX; OYHO M TUCTAHIIMOHHO, OMOJIOTHHU, XUMHUH, IPYTUM
peaIMeTaMm - ¢ TOMOIIbIO KOMITbIoTepa U MIHTepHeT.

WWW.NSU.r'u buonorus B Borpocax 1 OTBETax - y4eHble HOBOCUOMPCKOro AKaJeMropojaka
OTBEYAIOT HAa BOMPOCHI CTAPIIEKIACCHUKOB.
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www.websib.ru - pasmen "buonorus" HoBocubupckoit oopasoBarenbHoit cetu. [Tombopka
MaTepUajoOB U CCHIIOK (IPOTPAMMBI, IIPOCKTHI, MATEPUANTBI Y YPOKY, A0UTYPUCHTY).
www.nrc.edu.ru - "buosornyeckas KapTHHa MUpa' - pasjien JICKTPOHHOrO yUeOHUKA
"Konueniuu coBpeMeHHOro ecrectBo3Hanus". KoHIenIuu nporucxox1eHUs )KU3HU U TEOPUHU
spostonuu. (Ilepexon mo cepuike BHU3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u xuBoTHbie" Kak sHnuknonenus. (O0bem
nH(popmanuu BrieuatTiseT.) BeiOpaTh OYKBY, OTKPOETCS CTpaHHIIA C IBYMs OOJIBIIUMHU
KOJIOHKamMH Ha3BaHuil: Pactenus u JKuoTHble. BeiOupaeM 1o Ha3BaHHIO - OTKPHIBAETCS
onucanue u GoTo.

www.filin.vn.ua - "®unuH" - WUTIOCTPUPOBAHHAS SHIMKIIONEANS )KUBOTHBIX. K coxxalieHHIo He
BCe paznensl rotoBbl. Onucanus u potorpaduu.

www.nasekomie.h10.ru "Hacekombie" O HACEKOMBIX IS IIKOJbHUKOB - OIIMCAHUE OCHOBHBIX
BUJIOB, PUCYHKHU.

www.invertebrates.geoman.ru Hacexomsie. [Tomynsipaas kaura Axumymkusa U1 ¢
MHO>KECTBOM ILIBETHBIX PUCYHKOB U oTorpaduii.

www.bird.geoman.ru  [tuust. [Monynspras kaura Axkumymkuaa M.J. ¢ MHOXKECTBOM LIBETHBIX
PUCYHKOB U doTorpaduil.

www.animal.geoman.ru Mup xuBoTHbIX. [TonynspHas kaura Akumymikusaa U.U. ¢
MHO>KECTBOM ILIBETHBIX PUCYHKOB U oTorpaduii.

fish.geoman.ru Psi0b1. MinttocTpupoBaHHas SHIUKIONEIUS PHIO.

www.plant.geoman.ru - )KusHe pactenuid. 3aHUMAaTEIbHO 0 OoTaHuke. bakTepuu.
JlexapcTBEHHBIE PACTEHMUS.

www.livt.net - amexTpoHHas WiLTIOCTpUpOBaHHasK SHIMKIoNe U "JKuBble cymecTsa".
Knaccudukanus u pororpadum 6e3 Texcra.

www.nature.ok.ru - Peaxue u ucuesaroniue xuBoTHbIe Poccun. Onmcanust U rojioca peKux
JKUBOTHBIX.

www.bril2002.narod.ru - buonorust muist mkoabHUKOB. Kpatkas unpopm. 1o paznenam: Oomiast
ouogorus, boranuka, 3ooiorus, Yenosek.

www.festival.1september.ru - ®ectuBanp negarorudeckux uaen "OTKpeIThINA ypok" 2006 -
2007. Paznen "IlpenonaBanue 6uosnoruu" - 86 crateid.

www.charles-darwin.narod.ru - Yapne3 [lapBun: 6uorpadus 1 KHUTH.
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