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HHOACHUTEJIBHASA 3ATINCKA

ITpu pazpaboTke MporpaMMsbl O OHONIOTUU TEOPETUIECKYIO OCHOBY JUISI OTIPEACICHUS MTOAX00B K
(GbopMHUPOBAHUIO COAEPKAHUS YUeOHOTo Ipeamera «bHonorusy cocTaBuiIn: KOHIENTYaJIbHbIE TOJIOKEHHS
®I'OC COO o B3anMOOOYCIIOBICHHOCTH TIETIEH, coAep KaHUA, Pe3yabTaToOB 00ydeHUs W TPeOOBaHMA K
YPOBHIO IOATOTOBKH BBIILYCKHHKOB, IOJIOXKEHHS 00 OOLIMX HeniX M NPHUHLUIAX, XapaKTepU3YHOLINX
COBPEMEHHOE COCTOSTHHE CHCTEMBI CpeaHero oormero odpaszoBanus B Poccmiickoit demepariim, a Takxke
HOJOXKEHUs o crenupuke OHoIOruu, €€ 3HAaYeHUH B IIO3HAHWU >KUBOW NPHUPOIBI M OOeCleYeHUH
CYLIECTBOBAHUS 4eJI0BEYECKOro odmectsa. CornacHO Ha3BaHHBIM ITOJIOXKEHHSIM, ONPEEIeHbl OCHOBHBIE
(GYHKIIIH TPOTPaMMBI TT0 OMOJIOTHH U €€ CTPYKTYypa.

IIporpamma mo Owonornn na€r TpeAcTaBIeHHE O IEeNAX, 00 OOmeld crparernu OOY4YeHHS,
BOCIIUTAHUS W Pa3BUTUA OOydaromuxcs cpelacTBaMu ydeOHoro mnpeamera «buomorusy, ompenenser
00s13aTeNbHOE MPEIMETHOE COJICPXKAHUE, €ro CTIPYKTYpY, pAaclpelesieHHe I0 paszfenaM U TeMau,
PEKOMEHIIyEMYIO TIOCJIEA0BATEIbHOCTh M3YUEHHMsI Y4eOHOro MaTepuaja ¢ Yy4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM O0Opa30BaTElIbHOTO IpOIEecca, BO3PACTHBIX OCOOCHHOCTEH
00y4aronmxcs.

B nporpamme mo OuOJOrMM TakXe YYUTBHIBAIOTCS TPEOOBAaHHS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3yibTaTaM 0OydeHHs B (OPMHUPOBAHMU OCHOBHBIX BHUAOB y4eOHO-
MIO3HABATENIbHOM  JEATENBbHOCTH/y4eOHBIX JeHCTBUII 00ydalomuxcs IO OCBOCHHIO COJEp)KaHUS
OMOJIOTHYECKOT0 00pa3OBaHMSL.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPHUHIIAI
MPEEMCTBEHHOCTH B M3yYeHHUU OMOJIOTHH, O6Jarogapsi 4emy B HEH IPOCMATPHUBACTCS HAIIPABICHHOCTh Ha
pasBUTHE 3HAHMH, CBSI3aHHBIX C (DOPMHUPOBAHMEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX
OpUCHTAIMH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, TPEACTABICHUH O 370pOBOM 00pase KHU3HU H
Ocpe’KHBIM OTHOIICHWEM K OKpyXKatomield mnpupofHoil cpexe. [losTomy Hapsagy ¢ H3ydeHHEM
00IIe0NOIOTHYECKUX TEOPUH, a TaKKe 3HAHWH O CTPOSHHH JKMUBBIX CHCTEM PAa3HOTO PaHra W CYIIHOCTH
OCHOBHBIX IMPOTCKAOIIMUX B HHUX IMIPOLECCOB B IporpamMme I10 OnoIoruun YACJIC€HO BHHMAaHUC
HCIIOJIb30BAHUIO IMOJTYYCHHBIX 3HaAHUU B HOBCGI[HGBHOﬁ KU3HU U1 pCHICHUA MMPUKIIAAHBIX 3aaa4, B TOM
ycne:  NpOQWIAKTUKKA  HACJIEJCTBEHHBIX  3a00JCBaHWI  YEOBEKa,  MEJIHMKO-TeHETHUECKOIrO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHUSI 3KOJOTMYECKH IeJIeCOO0pa3HOro TMOBEJCHUS B OKpYXKAromIei
MIPUPOJHON Cpelle, aHAIN3a BIUSHUS X03SMCTBEHHON IESITEIBHOCTH YEJIOBEKA HA COCTOSHUE IPUPOJIHBIX
1 UCKYCCTBCHHBIX 39KOCHUCTEM. Ycunenne BHUMaHUS K HpHKJ’IaHHOﬁ HaIrpaBJICHHOCTHU yqe6H0r0 npeameTa
«buonorusy MpoAUKTOBaHO HEOOXOAMMOCTHLIO 00ECTIEUeHUS! YCIOBUH IJIsl pELICHUSI OJJTHOM M3 aKTyaIbHBIX
3aj1a4 MIKOJIBHOTO OMOJIOTUYECKOT0 00pa3oBaHusl, KOTOpas MpenoiaraeT GOpMUPOBaHKE Y 00YJaIOIIIXCS
CHOCO6HOCTI/I aIalITUPOBATHECA K UBMCHCHUAM JUHAMUWYHO PAa3BHUBAIOIICTOCA COBPEMEHHOI'O MHUPA.

Buonorust Ha ypoBHE cpefHero oomiero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMupoBaHKe y oOydaromuXcs MPEACTABICHUH O HaydyHOH KapTHHE MHUpa, paciiupseT W o0oO0IaeTt
3HaHUS O )KUBOU PUPOJIE, €€ OTIINYUTENBHBIX IPU3HAKAX — YPOBHEBOM OpraHU3alliy U 3BOJIFOLUY, CO3AAET
YCIIOBHUS JJIsi: TIO3HAHWS 3aKOHOB JKMUBOW TPHPOJBI, (hopMHpoBaHUS (YHKIMOHAIBHOW TPaMOTHOCTH,
HaBBIKOB 3JIOPOBOTO W 0Oe3omacHOro o0pas3a >KHW3HHU, JKOJOTHYECKOTO MBIIUICHHS, IIEHHOCTHOTO
OTHOINIEHUS K )KMBOM MIPUPO/JIE U YETOBEKY.

Bonbmioe 3HadyeHre OMOJIOTHS UMEET TAKIKE IJId pEIICHUA BOCIIUTATCIIBHBIX U Pa3BUBAIONIUX 3a/1a4
cpeaHero odmiero oOpa3oBaHMs, colManM3aluu oOydarommuxcs. M3ydenune Ouonoruu oOecrednBaeT
ycnoBus it GOPMHUPOBAHUS MHTEIICKTYaIbHBIX, KOMMYHUKAUOHHBIX U WH(POPMALMOHHBIX HAaBBIKOB,
3CTETHYECKON KYJBTYpbI, CIIOCOOCTBYET MHTETpaldy OMOJOTHYECKMX 3HAHWHA C MPECTABICHUSMH W3
Jpyrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (M3MKH, XMMHUU M reorpaduu. Ha3BaHHBIE HOIOXKEHUS O
npeHa3HaYeHuH y4eOHOro npenmera «bBHOOrus» COCTaBHIM OCHOBY Uil OINpPEIENICHHS IOJIXOA0B K
0TOOPY U CTPYKTYPUPOBAHUIO €0 COAEPIKaHU, MPEACTaBIEHHOIO B IpOrpaMMe 1o OHOJIOTHH.

OT10op conepxanus yueOHoro npeamera «bruonorus» Ha 6a30B0M ypOBHE OCYIIECTBIIEH € MTO3ULMN
KyJIBTYPOCOOOPa3HOT0 MOJAX0/1a, B COOTBETCTBUU C KOTOPBIM 00ydaroImuecs JOJKHBI OCBOUTH 3HAHUS U
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YMEHUS, 3HauuMble s (OpMHUpPOBaHUS OOIIEH KyJIbTYpPbI, ONpPEACISIONIe aJeKBaTHOE MOBEACHUE
YeNoBeKa B OKPYXAOLIeH MPUPOTHON cpefie, BOCTpeOOBaHHBIE B MMOBCEAHEBHOM KU3HU M IPAKTHYECKON
nesrenbHOocTH. Oc000€ MECTO B 3TOH cucTeMe 3HaHUH 3aHUMAIOT 3JIEMEHTHI COACPIKAHMSL, KOTOPbIE CIyKaT
OCHOBOH i1 ()OPMHPOBAHHS MPEACTABICHUH O COBPEMEHHON €CTeCTBEHHO-HAyYHOH KapTHHE MHpa U
LEHHOCTHBIX OPUEHTAIHSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aUy ONOJIOTHYECKOTO 00pa3oBaHMmsl.

CTpyKTypUpOBaHHE COJEpX)aHusl yueOHOro MaTepuaia B MpOrpaMMe 1o OHOJIOTHH OCYILIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYCHHS 3HAHWK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBOH MPUPOIBI, O €€
YPOBHEBOW OpraHM3allii M S3BOJIONUH. B COOTBETCTBMH C 3TUM B CTPYKType y4eOHOrO Mpeamera
«buomnorus» BbIIENIEHBI CIEAYIOMUE COoAepKaTeIbHbIe TUHUN: «bHOoIOrus Kak Hayka. MeToabl Hay4HOT O
no3HaHus», «KneTtka kak Ononorndeckas cucremay, «OpraHusm kak Onojorndeckas cuctemay, «Cucrema
¥ MHOT'000pa3ue OpraHu4ecKoro MUpay», «BOJIIOLUS KUBOH NPUPOABD, «IKOCHCTEMBI U MPHUCYIHE UM
3aKOHOMEPHOCTH.

Lens nzyuenus yaeoHoro npeameta «buonorus» Ha 6a30BOM ypOBHE — OBJIa/IeHHE 00yUaOIIMUCS
3HAHUSIMHU O CTPYKTYPHO-(QYHKIIHOHATBHON OpraHu3alliy KUBBIX CHCTEM Pa3HOTO paHra u MpruoOpeTeHue
YMEHUI HCIOIBb30BaTh 3TH 3HAHUS JJISl TPAMOTHBIX JEHCTBUI B OTHOILICHHN OOBEKTOB KUBOW MPUPOJIBI U
peleHHs Pa3IHYHbBIX )KU3HEHHBIX TIPOOIIeM.

HocTmwkenune nenu uzydenus yuyebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CTIeUHBACTCS
pelIeHreM CIeayIonuX 3a1au:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBbI 3HAaHWH O OWOJIOTMYECKUX TEOPHAX, YUYCHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MPaBUIIaX, CIYXKalIMX OCHOBOH Jis (OPMHUPOBaHHS TMPEICTABICHUN O
€CTeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOIaX HAay4YHOTO IO3HAHWS, CTPOSHHH, MHOT000pasuu W
OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIlNH, BBIIAIOIINXCS OTKPHITHAX U COBPEMEHHBIX
WCCIIEIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOyYalOMIMXCS IMO3HABATENBHBIX, WHTEIUIGKTYAIBHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B MIPOIECCe aHAIM3a JAHHBIX O MYTSX Pa3BUTHSA B OMOJIOTMH HAyYHBIX B3TIISAIOB, UACH U
MOJIXOJIOB K U3YYEHHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpTaHU3aIlNH;

CTaHOBJIEHHE Y OOy4arommxcs oO0IIeld KynbTyphbl, (DYHKIIMOHAIHHONW TPAMOTHOCTH, pPa3BHTHE
yYMEHHI 00BSCHATH U OIIEHUBATH SBIICHHS OKPYXKAIOIIETO MUPA KUBOH MPUPO/IBI HA OCHOBAHUH 3HAHHHA U
OTIBITA, TTOTyYEHHBIX MPU H3YYSHUH OUOJIOTHH;

¢dbopMupoBaHue y 00ydJaIONIUMXCS YMEHH WILTIOCTPUPOBATH 3HAUYECHHE OMOJIOTHYECKHUX 3HAHHWHA B
MPAKTHYECKON JIeATENNHHOCTH YeJOBEeKa, pa3BUTHH COBPEMEHHBIX MENUIIMHCKUX TEXHOJOTHH U
arpoONOTEXHOJIOTHiA;

BOCIIHUTaHWE YOEXKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM JKMBOH TIPUPOJPI,
HEOOXOJUMOCTH OEpeXHOro OTHOMIEHWsS] K Hel, COONIONEHWS 3TUYECKHMX HOPM TpU TPOBEACHHUU
OMOJIOTUYECKUX HCCIEIOBAHMIA;

OCO3HaHUE IIEHHOCTH OMOJIOTUYECKHUX 3HAHUM IS TIOBBIIIEHUST YPOBHS SKOJIOTHUECKOH KYJIbTYPHI,
JUTst pOPMHUPOBAHUS HAYYHOT'O MUPOBO33PECHHS,

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCEIHEBHOMN KU3HH AJIS1 OLICHKH ITOCIIEICTBUM
CBOEH JIEATENLHOCTH MO OTHOLICHHUIO K OKpY’Kalollel cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE H
co0JIroIeHre Mep POPHIIAKTUKH 3a00ICBaHUM.

B cucreme cpennero odmiero oopazoBanus «buomnorus», nzyuaemas Ha 6a30BOM YpOBHE, SIBJISIETCS
00s13aTeNTFHBIM YUYE€OHBIM MPEMETOM, BXOJISIIAM B COCTaB NPEAMETHOM obiacTu «EcTecTBeHHO-HAayYHbIE
MIPEIMETHI».

Jist u3ydeHus OMosioruy Ha 6a30BOM YPOBHE CPEIHEr0 00IIero 00pa3oBaHus OTBOIUTCS 68 4acoB:
B 10 xiracce — 34 gaca (1 gac B Hemeno),
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COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorns kak wHayka. CBs3p OHOJOTHMH C OOIIECTBEHHBIMH, TEXHHUYECKUMH U APYyTUMH
€CTEeCTBEHHBIMU HayKaMH, Qpuiocodueit, STUKOH, 3CTETHKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS >KMBOM NOpUpoAbl (HAONMIOJCHWE, JKCIEPHMEHT, OMHCAaHHE, H3MEpEHUE,
KJaccuUKalus, MOACTUPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[optpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW IPUPOIBD).

JlaGopaTopHble U MPAKTHYECKUE PA0OTHI:

[Mpaktudeckas padota Ne 1. «Mcnonp3oBaHue pa3TUIHBIX METOJOB IPU H3YYCHUH OMOIOTUYCCKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocuCTeMBI) Kak MpeaMeT u3ydeHus OMonorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocucTeM M UX pa3HOoOpaszue. YPOBHU OpraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,
KJIETOYHBIN, TKaHEBBIN, OPraHU3MEHHBIMH, MOMYJISIIUOHHO-BUIOBOMH, 3KOCHUCTEMHBIN
(6buoreonenoTHYECKHi), OOChHEPHBIIA.

JdemoHcTpanuu:

Tabnuie! U cxeMbl: «OCHOBHBIC TIPU3HAKY KU3HI», «YPOBHU OPraHU3AINH )KUBOU MPUPOABI.

Oo6opynoBanue: Mojeib Mojiekyiibl JIHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUM COCTaB KJIETKH. XUMHUUECKUE 3JIEMEHThI: MAKpO3JIEMEHThI, MUKPO3JIEMEHTHI. Bona u
MUHEpaJbHbIEC BEILIECTBA.

OyHKIHMK BOJIBI M MUHEPAIbHBIX BEIIeCTB B KieTke. [loanep:kanue ocMoTH4ecKoro dananca.

benkn. CoctaB u cTpoeHne OenKOB. AMHHOKHCIOTHI — MOHOMephl OenkoB. HezameHumble u
3aMEHHMbIE aMUHOKHCIOTH. AMHWHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYPHl OEIKOBOH MOJEKYJIIbI
(mepBuyHasi, BTOpHWYHAs, TPETHUYHAs W UYETBEPTUYHAS CTPYKTypa). XWUMHUYECKHE CBOWCTBA OEIKOB.
buonornueckue GpyHKIINU OEIKOB.

®depMeHTHI — Onoiorndeckre karannzaropbl. CTpoeHne GepMeHTa: akTUBHBIN IIEHTp, CyOcTpaTHas
cneruaHocts. Kopepmentsl. Buramuasl. OTinunst pepMeHTOB OT HEOPTAaHUYECKHUX KaTalln3aTOPOB.

YriieBoabpl: MOHOCaXapuabl (TIII0K03a, prudo3a U 1e30KcHprod03a), ucaxapuIsl (caxaposa, JaKTo3a)
Y TIoJIFicaxapubl (Kpaxmall, TIIHKOTeH, IEeJUT0n03a). bronornueckne GyHKIUN YTIIEBOIOB.

Jlummmapr: Tpurmuuepuabl, docdomununel, crepouasl. ['mapodunabHO-rHIPOGOOHBIE CBOMCTBA.
Buonornueckue ¢pyHkumu aunuaoB. CpaBHEHUE YIIIEBOJOB, OSJIKOB U IMIHUIO0B KaK HICTOYHUKOB SHEPTHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYyKIEMHOBBIX KHCI0T. CTpoeHHE
n pynkuun JHK. Ctpoenue n pynkuuu PHK. Bugst PHK. AT®: crpoenue n pyHkunu.

HuTonorus — Hayka o kierke. Kiierounas teopus — npumep B3auMOACHUCTBHS UIeH U (HAaKTOB B
Hay4YHOM IO3HAHHUU. MeTO/bl H3YyUEeHHS KIIETKH.

Knerka kak nenoctHas xxuBas cuctema. OO1ne npru3Haky KIETOK: 3aMKHYTasi Hapy)KHasi MeMOpaHa,
moekynbl JJHK kak reHeTryeckuii anmapar, cucreMa CHHTe3a Oeltka.

Tumbl  KJIETOK:  dyKapHoTH4eckas ¥ npokapuoTwueckas. OcoOEHHOCTH  CTpPOeHHS
MPOKApPHOTHIECKON KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKApPHOTHUCCKOW KIICTKH.
OCHOBHBIE OTJINYHUS PACTUTENLHOMN, )KUBOTHOM U TPHOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHas CTEHKa, TIUKOKAJIMKC, WX (YHKIUH.
[TnasmaTrueckas meMOpaHa, €€ cBoiicTBa u ¢yHkiuu. [luromnasma u eé opranouasl. OHOMEMOpPaHHBIC
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opraouasl kinetku: OIIC, ammapar T'onbmku, nuzocoMbl. IlomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHIpPUH, MacTuabl. [Iporcxoxaenne MUTOXOHAPUHA 1 TuacTud. Bunsl mactua. HememOpaHHble
OpraHouzbl KJETKU: PHUOOCOMBI, KJIETOYHBIH ILIEHTP, LCHTPHUONIH, PECHHYKH, KIYTHKH. DYyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHelii 1eHTp kieTkH. CTpoeHue snapa: sepHas 000JOYKa, KapuoILia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiiaen, P. Bupxos, [Ix. Yorcon, @. Kpuxk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpenenenue XMMUUECKUX 3JIEMEHTOB B HEXKHMBOHM Npupone», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmuue! u cxemsbl: «[lepnonuueckas Tabnuna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIECKYJIbI
BoIbl», «buocuHTes Oenka», «CTtpoeHne Moyekynbl Oenka», «CtpoeHue ¢epmenTtay, «HykienHoBble
kuciotel. JTHK», «Ctpoenue monexyiast AT®», «CtpoeHne sykapuoTHYecKOM KieTkw», «CTpoeHue
JKUBOTHOHN KJEeTKn», «CTpoeHHe pacTHUTENbHON KIeTKn», «CTpoeHHe MIpOKapHOTHUYECKON KIIETKUY,
«CTpoeHue sapa KIETKN», «YTICBOAB, «JIUMUIBI.

O06opynoBaHue: CBETOBOH MHKPOCKOI, 000pyJOBaHUE [T IPOBEACHUS HAOIIOCHUH, N3MEPECHUH,
9KCIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEILHBIX, )KUBOTHBIX U OaKTEPUAILHBIX KIETOK.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparopuas pabota Ne 1. «/3ydeHne KaTamuTHYECKON aKTUBHOCTH (JEpPMEHTOB (Ha TpuUMeEpe
aMuJIa3bl WK KaTanasbl)».

JlaboparopHas pabota Ne 2. «3yueHne CTpoeHHS KIETOK PACTEHUH, )KHBOTHBIX U OaKTEepHil MO
MHKPOCKOIIOM Ha TOTOBBIX MHUKPOIIPENapaTax U UX ONHCAHUE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIM3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTryecknii 0OOMEH) — JBE CTOPOHBI €OMHOTO Ipolecca MeTadoiau3ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IM3MA.

Tumbl oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHbil. Poib ¢pepmeHTOB B 00MEHE BELIECTB U
MIPEBPAILICHAN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBas (asbl porocunTe3a. Peakunu ortocunresa. pdhexTHBHOCTH
¢dorocunTe3a. 3HaueHne HOTOCHHTE3a AJIs )KU3HU Ha 3emuie. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UpYylolye OakTepuu. 3Ha4eHHe XeMOCHHTe3a 1151 )KU3HHU Ha 3eMIie.

OHepreTnueckuii oOMeH B KJeTKe. PacrieruieHne BelecTB, BBIIEICHHE M aKKyMYyJMpPOBaHHE
SHEPruM B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nukonus. bpoxkenue u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KJIeTouyHoe nbixaHue. OxuciaurensHoe (ocdopunmpoBanue. DPPeKTHBHOCTH
SHEPreTHYECKOro oOMeHa.

Peakuun marpuuHoro cunresa. ['enernueckas undopmanus u JHK. Peanuzanusa renerndeckoit
uHpOpMaIUK B KileTKe. ['eHeTHIecKnit Ko U ero cBolicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsmus — 6mocuHTe3 Oenka. DTambl TpaHcmanuu. KonnpoBanue aMHUHOKHCIOT. Ponbs pubGocom B
O6uocuHTe3e Oelika.

Heknerounsie ¢opmbl xu3Hn — BUpychl. Vctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
OCOOCHHOCTH CTPOCHUS M )KH3HEHHOTO IMKIIA BUPYCOB. bakrepuodaru. bone3snu pacTteHni, s)KUBOTHBIX U
4eNoBeKa, BbI3bIBaeMbIe BUpycamu. Bupyc nmmyHoneduimra yenoseka (BUY) — Bo30ymurens CITN/1a.
OOparHasi TpaHCKpHWIIIUS, peBepraza W uHTerpasa. [IpoduiakTuka pacnpoCTpaHEHHS BHPYCHBIX
3a0oJieBaHNil.

JdemoHcTpanuu:

IToptpetsr: H. K. Koneuos, . 1. MBanosckui, K. A. Tumupsses.
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Tabmuner u cxembl: «Tunel nuTaHus», «Mertabonm3m», «MUTOXOHAPUD», «DHEPrETHUCCKUI
obOmen», «Xnopomnact», «®otocunre3», «Ctpoenne IHK», «Crpoenne n QpyHKIMOHHUpPOBaHUE TEHa»,
«Cunres Oenkay, «'eHeTndeckuil koa», «Bupyce», «bakrepuodaru», «CTpoeHUE W KU3HCHHBIA ITAKIT
Bupyca CIIN/]a, 6axteprodaray, «Pemmukammsa JHK».

OGopynoBanue: moaenu-amuinkayu «Yasoenue IHK u Tpanckpunmusy», «buocuntes Oenkay,
«CTtpoeHue KIeTku», Moaens cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KreTouHbI# 1K, WK )KU3HSHHBIHN UK KieTku. MaTepdasza u mutos. [Iporecchl, mporekaromme
B uHtepdase. Permukanus — peakius marpuanoro cudte3a JJHK. Ctpoenne xpomocoM. XpOMOCOMHBIN
HA0Op — KapuOTHIL. J[MIJIONTHBIN U TarIOUIHBIA XpOMOCOMHBIE Habopbl. Xpomaruasl. I{utonoruueckue
OCHOBBI PA3MHOXKCHUS M MHIUBUTYaJIbHOT'O PA3BUTUS OPTaHU3MOB.

Henenue knetku — muto3. Ctaguu Mutosa. [Iporeccel, mpoucXosIIie Ha pa3HbIX CTaIUIX MUTO3A.
buonorunyeckuii cMpIci1 MUTO3a.

[Tporpammupyemasi ruOeb KICTKHA — allonTo3.

®dopMbI pa3sMHOXKECHHSI OpPraHM3MOB: OECIojioe W TOJ0BOe. Buabl 0ecrosioro pa3MHOKEHUS:
JICJICHUE HAJBOE, IIOYKOBAHHME OJHO- M MHOTOKIETOYHBIX, CIIOPOOOpa30BaHUE, BETreTaTUBHOC
pasMHOXeHue. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €TI0 3HAUEHUE /IS CEICKIIUU.

ITonoBoe pasMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaauu meitosa. [Iporecchl, mpoucxosime Ha cTaqusix Meios3a. [loBeaenue XxpoMocoM B
Mmeitosze. Kpoccunrosep. buonornyeckuii cMpica 1 3HaueHHE MeHo3a.

I'amerorenes — mporecc 00pa30BaHMSI MOJOBBIX KIETOK Y dKUBOTHBIX. [ 10JI0BEIE jkeTe3bl: CeMEHHUKH
n suaarkd. OOpazoBaHME W Pa3BUTHE IIOJIOBHIX KJIETOK — ramMeT (CIepMaTo30ul, SIMIEKIIeTKa) —
criepMaroreHe3 u oBorenes3. OCOOCHHOCTH CTPOCHHS SHIEKIETOK B CriepMaTo30ua0B. OIIoI0TBOpEHHE.
[TapTeHorenes.

NupuBunyansHoe pa3BuTHE (OHTOTEHe3). OMOpHOHANBEHOE pa3BUTHE (IMOpHOTEeHe3). DTarbl
SMOPUOHAIBHOTO PpA3BUTHS Y T[O3BOHOYHBIX JKUBOTHBIX: JPOOJIGHWE, TacTPYISIHsi, OpPTraHOTeHE3.
[loctaomOpuonansHOEe  pa3BuTHE. THIBI  TOCTIMOPHOHAIILHOTO — Pa3BUTHA: TMPSAMOE,  HEMpSIMOe
(mmumHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Pocrt u pa3Butue pactenuil. OHTOreHe3 IBETKOBOIO PACTEHUSI: CTPOCHUE CEMEHU, CTAANU PA3BUTHSL.

JdeMoHcTpanum:

Tabmumel 1 cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY», <«/IBOWHOE OILTOMOTBOpEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHHE pacTeHHil», «JleneHne KIeTKu OakTepuiiy,
«CTtpoeHue mOJIOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Kierounsiii mukmy, «Pemnukamus JHK»,
«Murosy, «Melo3y», «IIpsimoe u HenpsiMoe pa3BUTHEY», «]'aMETOTeHE3 Y MIIEKOMUTAIOMINX U YEIOBEKay,
«OcCHOBHBIE CTaJUU OHTOTE€HE3a.

OGopynoBaHHEe:  MHKDPOCKOII,  MHUKpompenapaTsl  «CrepMaTo30uIsl  MIIEKOIHUTAIOIIETOY,
«Slitueknerka miekonuraromero», «KapuokuHes B KIETKaX KOpELIKa JIyKa», MarHUTHas MOJENb-
amuikanus «/lenenune xinerkm», moaens JJHK, Monens metadazHoii XpoMOCOMEI.

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophas pabora Ne 3. «HaOroeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKA JIYKa Ha TOTOBBIX
MHUKPOIIpeTrapaTax.

Jlaboparophass pabora Ne 4. «M3ydyeHwe CTPOEHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpeTrapaTax.

Tema 6. Hacjie1cTBEHHOCTh M U3MEHYHMBOCTb OPraHU3MOB.

IIpenmeT u 3amaun TeHETUKU. VIcTOpUS pa3BUTHS TCHETHKU. POb IUTONIOTHH M 3MOPHOIIOTHH B
CTaHOBJICHHH TEHETHKH. BKiaz pOCCHIICKMX W 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeETOmbl
FEHETHKH  (THOPHIOJIOTMYECKUH, I[IMTOTCHETHUYSCKUH, MOJCKYJsIpHO-TeHeTHuecKkuii). OCHOBHBIC
TeHEeTHYEeCKUE TOHTHI. | eHeTHIecKass CHMBOJIMKA, HCITOJIh3yeMas B CXeMaxX CKpEITUBAHUH.
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3aKOHOMEPHOCTH HACJIEIOBaHMs TPU3HAKOB, yCTaHOBIECHHbIE . Menaenmem. MoHOrnOpumaHOe
CKpelrBaHue. 3aKOH eIuHO00pa3usi THOPUIOB MEPBOro MOKOeHUs. [IpaBuiio JOMUHUpOBaHUS. 3aKOH
pacuierieHus npu3HakoB. ['unoresa unctoTsl rameT. [lonHoe U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemrBanue. 3aKOH He3aBHCUMOTO HACJeI0BaHuUs IPU3HAKOB. [luToreneTndeckue
OCHOBBI  JIMTHOPHJHOTO  CKpEIWBaHUs.  AHamu3upyloliee  ckpemmpaHue.  Vcmonb3oBaHue
AHATM3HUPYIOIIETO CKPEIUBAHMYSI [T ONPECIICHUS] TEHOTUIIA OCOOU.

CuerieHHOe HacienoBaHue npusHakoB. Padora T. Moprana mo CHEIUICHHOMY HACJCIOBAHUIO
reHoB. Hapy1ienue cuienaeHust TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpoMocoMHasi TeOpUs HACIEACTBEHHOCTHU. | eHeTUYECKUE KapPThI.

I'enetuka mona. XpOMOCOMHOE OIpeneiicHue Iojia. AyTOCOMBI M TOJOBBIE XPOMOCOMBL.
['omorameTHbIE U TeTeporaMeTHbIE Opranu3Mbl. HacnenoBanue mpu3HaKkoB, CIEIUICHHBIX C ITOJIOM.

W3menunBocTh. Bubl M3MEHUYMBOCTH: HEHACJEICTBEHHAss W HAacleICTBEHHas. Ponb cpenbl B
HEHACJICCTBCHHON U3MEHYUBOCTH. XapaKTEPUCTUKA MOAH(DHUKAIIMOHHONW H3MEHUYNBOCTU. BapuarmonHbIi
psa u BapuaronHas kpuBas. Hopma peaxiuu npusHaka. KonnyecTBeHHbIE U KaueCTBEHHbIE PU3HAKU U
ux HopMa peakiuu. CBoiicTBa MOTU(PUKAIIMOHHOW U3MEHYMBOCTH.

HaCHGI[CTBeHHaH, WNJIIX TCHOTUITMYCCKasl, U3MCHYNBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHUYMBOCTEL. Melo3 u
MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOW HM3MEHYMBOCTH. MyTallMOHHAsT HW3MEHYHBOCTD.
Knaccudpukanms wmyrtaumid: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBbIe. YacToTa W TPUYMHBI MYyTalWi.
MyTtareHnble pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAAOB B HAacIeACTBeHHOH n3menunBocty H. M. Basuiosa.

BHCHI[epHaSI HaCJICACTBECHHOCTh U U3MCHYUBOCTB.

I'enetuka w4yenoBeka. Kapuotun uenoBeka. (OCHOBHBIE METOIbl T€HETUKH  YEJIOBEKA:
TeHEAIOTUIECKHA, OJM3HEIOBhIH, ITUTOTCHETHIECKUN, OMOXUMHYECKHN, MOJEKYISIPHO-TeHETHIECKUIL.
CoBpeMeHHOe OTIpeieJIeHre TeHOTHTIA: TTOTHOTEHOMHOE CEKBEHHUPOBAHHE, TCHOTUIIMPOBAHNE, B TOM YHUCIIC
¢ nomompio III[P-ananu3a. HacieacTBeHHbIe 3a00JCBaHMS YEIOBEKA: T'eHHBbIE OOJIE3HH, OOJC3HU C
HACJIEJICTBEHHON NPEepaciooKeHHOCThIO, XPOMOCOMHBIE Oone3Hu. CoMaTH4ecKre W TeHepaTHUBHBIC
myTtanuu. CTBoNOBBIE KieTKH. [IpwHIUIEI 310poBOrO0 00pa3a >KU3HH, AMATHOCTHKH, MPOPUIAKTUKA U
JIEYEeHUs] TeHETUYEeCKNX Oose3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTHPOBaHHEe. 3HAYEHHE MEIUITMHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN TeHETHYECKUX 3a00JIEBAaHUI YEeIIOBEKA.

JdeMoHcTpanum:

IToptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-PecoBckuii,
H. 1. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE U €T0 IIUTOTEHETHYECKask OCHOBA», «3aKOH
pacIieruieHdss W ero IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI TameT», «JlurubpumHoe
CKpemuBaHuey, «Lluromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBaHUsD», «Meio3y, «B3anmopeiicTere
aJIIeNbHBIX TEHOB», «l eHeTHuecKkne KapThl PAaCcTeHWi, JKMBOTHBIX W 4YelloBeKay, «['eHeTmka momay,
«3aKOHOMEPHOCTH HACIIEJIOBAHNS, CIICTUICHHOTO C TIOJIOM», «KapruoTHITEI YenoBeKa 1 JKUBOTHBIX», « BUIbI
W3MEHYHBOCTHY, «MoaudukanonHas W3MEeHYHBOCTHY», «HacmemoBanue pesyc-dakropay, «l'eHermka
TPYII KpOBU», «MyTallMOHHASI U3BMEHUYNUBOCTH.

OGopynoBanue:  Mojenu-amuinkanuu — «MoHoruOpumHoe — ckpemuBaHue»,  «HemomHoe
TOMUHUpOBaHME», «JlurmbpumaHoe ckpemuBanme», «llepekpécT XpoMOCOM», MHKPOCKON M|
MuKpormpenapar «JIpo3odunay» (Hopma, MyTanud (GopMbeI KPBUTEEB B OKPACKHU Tena), repOapuii «I opox
TTOCEBHOM».

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI:

Jlaboparophast paGora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOIO U JUTHOPHIHOIO
CKPELIMBaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIpEapaTaxy.

Jlaboparophast pabora Ne 6. «lM3yueHue MOIU(PHUKAIMOHHON M3MEHYHMBOCTH, IOCTPOCHHE
BAapUALMOHHOTO psifia U BApUALIMOHHON KPUBOW».

Jlaboparophas padota Ne 7. «AHayu3 MyTanui y Apo30(QHIIbl HA TOTOBBIX MHKPOIIperiapaTaxy.

[Mpaktuydeckas padora Ne 2. «CocraBiieHHE U aHAINU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuus opranusMoB. OCHOBBI OMOTEXHOJIOTHU.
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CenekIys Kak HayKa U Ipoliecc. 3apoIeHue ceeKIuu U foMectukanus. Yuenue H. 1. BaBunosa
0 IIEHTpaX MPOUCXOKACHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHUH. LIeHTphI MPOUCXOXKACHUS TOMAIITHIX
>KUBOTHBIX. COpT, MOpOAA, IITaAMM.

CoBpEeMEHHBIC METO/TbI CEJICKIIMKA. MacCOBBIA U HHIUBUIYAJIbHBIM OTOOPHI B CEJICKIIUN PACTCHUH U
)KUBOTHBIX. OIICHKAa SKCTepbepa. BIU3KOPOACTBEHHOE CKpElMBaHWE — WHOpUAUHT. YwucTas JTUHUSL.
CkpelBaHie YHCTHIX JUHUHA. ['eTteposuc, wau rubOpumHas cuia. HepoacTBeHHOE CKpelluBaHUE —
ayropumunar. OtnanéHHas ruOpuam3anus M € ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIyYCHUS
MOJUILTONAOB. JIOCTHKEHUS CENIEKIINN PACTEHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexnonorust Kak oOTpacib NOPOU3BOACTBA. ['€HHAas WHXXKEHEpPHUS. ITambl CO3AaHUS
pexomoOunanTHolt JIHK w TpaHcreHHsix opranm3moB. Knetouynas wmkeHepus. KieTOWHBIE KyJIbTYpBI.
MukpokioHaJIbHOE Pa3MHOXCHUE pacTeHui. Knonuposanue BBICOKOTIPOAYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTaHU3MOB. OKOJIOTMYECKHE U ATHUeckue npobiembl. [MO — reHeTHYecKd
MOIU(DUIIUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBanos.

Tabmuiel u cxembl: kapra «lleHTpbl MPOUCXOKIECHUS U MHOTO00pa3us KyJbTYPHBIX PAaCTCHHII,
«ITopoapl mOMamIHUX >KUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHHi», «OTnaléHHas TUOpUAM3ALIHSY,
«Pabotel akagemuka M. @. HBanoa», «llomumnongus», «O0bekThl OMOTeXHONOTHH», «KierodHble
KYJBTYPHI U KIIOHUPOBaHHE», «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TJIOJIOB M KOPHEILIONOB TUKUX (POPM M KYJIBTYPHBIX COPTOB PacTCHUH,
repOapuii «CenbCKOX03IHCTBEHHBIE PACTCHIUSY.

JlaGopaTopHble U MPaKTHYeCKUe PadOThI:

Oxckypcusi «OCHOBHBIE METOABI W JOCTWIKCHHS CENEKIIMM pAcTeHWH W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIMIO, TNIEMEHHYIO ()epMy, COPTOUCTIBITATENIFHBINA YYaCTOK, B TETNIMYHOE XO3SHCTBO,
mabopaTopHIo arpOYHUBEPCUTETA WIIH HAYYHOTO [IEHTPA)».
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ITNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMA [TPOT'PAMMEBI I10 BMOJIOI'MU HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI"O OBPA3OBAHU A

Cornacao ®I'OC COO, ycraHaBiMBarOTCs TPeOOBAaHHS K Pe3yJbTaTaM OCBOCHUS OOYHYArOIIMMUCS TPOrPaMM CpPEJHEro OoOmero oOpa3oBaHMS:
JMYHOCTHBIM, METANPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS Mpeamera «buomorusy BBIAETCHBI CIEAYIOIINE COCTABISIONIME: OCO3HAHHE OOYYarOUIMMUCS
POCCHICKOM TpakIaHCKOH MAEHTHYHOCTH — FOTOBHOCTU K CaMOPa3BUTHUIO, CAMOCTOSTEIFHOCTH M CaMOONPEACICHUIO, HaJTHYle MOTUBAMKA K OOYyYEHHIO
Ouosioruy, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LEHHOCTEH M HCTOPUYECKUX TPATULMHA Pa3BUTHS
OMOJIOTMYECKOr0 3HAHHS, TOTOBHOCTh U CIIOCOOHOCTh OOYYAaOLINXCSl PYKOBOJACTBOBAThCA B CBOEH IEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH,
MPUCYIIMMHU CUCTEME OHOJIOrMYECKOro 00pa30BaHusl, HATMUNE S3KOJIOTHUECKOI0 IPAaBOCO3HAHUS, CHOCOOHOCTH CTaBUTh LIENH U CTPOUTH KU3HEHHBIC TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMera «bronorusy NoCTUrarTcsl B €IUHCTBE yUYeOHOW M BOCIIUTATEILHON NESTEIBHOCTH B COOTBETCTBUU C
TPagULUOHHBIMU POCCHUMCKUMH COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMH, NPUHATHIMU B OOILLIECTBE NMpaBUJIAMU U
HOPMaMHU IIOBEIEHHs U CIIOCOOCTBYIOT MpoOLeccaM CaMOIIO3HAHUS, CaMOBOCIIMTAHUS M CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3MLUHM JHYHOCTH,
NaTPUOTU3MA, YBAKCHHUS K 3aKOHY U IIPABOMOPAIKY, YETIOBEKY TPYAA U CTapIIEeMy [TOKOJICHHUIO, B3aMMHOT'0 YBa)KE€HHsI, 0E€PEKHOTO OTHOLICHUS K KYJIbTYPHOMY
HAaCJEAMIO U TPAAULMSIM MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuiickoit @eaepanunu, IpUpoIe U OKpYXKarolle cpee.

JInyHOCTHBIE pe3yNabTaThl OCBOEHHUS y4yeOHOro mpenmera «bHOnOTHs» MOMKHBI OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCs
PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3MLMENH JMYHOCTH, CUCTEMOHW LEHHOCTHBIX OPUEHTALMH, MMO3UTHBHBIX BHYTPEHHHX YOEXICHMH,
COOTBETCTBYIOIIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUICKOTr0O 00IIECTBA, paclIMPEHNE KU3HEHHOTO ONbITAa U ONbITA AESTEILHOCTH B IPOLECCE pean3aliu
OCHOBHBIX HAllpaBJICHUH BOCIUTATEIbHON AEATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpasKIaHCKOr0 BOCIIMTAHMSA

c(hOpMHUPOBAHHOCTbH I'PAKAAHCKON MO3ULUHM 00yUaromerocs Kak akTHBHOTO U OTBETCTBEHHOTO WIEHa POCCUHCKOTO OOILECTBa;

0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U IPaBOIOPSIIKA;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JEATEILHOCTH IPU CO3aHUHU YUE€OHBIX IPOEKTOB, PELICHNH YUEOHBIX U NTO3HABATEIbHBIX 331a4, BBINOJIHEHUN
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OMPENeIIsiTh COOCTBEHHYIO MO3HULIUIO 110 OTHOILICHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSCHSTH €&;

YMEHHE YUYHUTHIBaTh B CBOUX ACUCTBHAX HEOOXOOUMOCTH KOHCTPYKTHBHOTO B3aUMOAEUCTBHS JIIOACH C Pa3HBIMU YOEXKICHHAMH, KyJIbTYPHBIMH
OCHHOCTAMHU U COIIHAJIBHBIM ITOJIOXKCHHUEM,

TOTOBHOCTH K COTPYAHUYECCTBY B IPOLUECCE COBMECTHOI'O BBLIITOJITHCHUSA yT-Ie6HBIX, IMO3HABATCIIbHBIX W HUCCICOOBATCILCKUX 3aday, YBaAXUTCJILHOI'O
OTHOIIIEHHUSI K MHEHHIO ONITIOHEHTOB MIPH 00CYKICHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COAEPIKAHNUS;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOM JI€ATENbHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:
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c(hOpMHUPOBAHHOCTH POCCUHCKOM IPaXKAAHCKOW UICHTUYHOCTH, TATPHOTH3MA, YBAXKCHHS K CBOEMY Hapo/1y, YyBCTBA OTBETCTBEHHOCTH 1iepea PoquHowH,
TOPJIOCTH 3a CBOM Kpaii, CBOI0 PoauHy, CBOII SI3bIK U KyJIbTYpY, OPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATBFHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K IPUPOJTHOMY HACICAUIO U TAMSATHUKAM MIPUPOIBI, TOCTIKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IE;

CIOCOOHOCTh OICHMBATH BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHC OMOJIOTHH, TOHUMAaHUS 3HAYCHUS OMOJIOTMU B TIO3HAHUU 3aKOHOB
MIPUPO/IBI, B )KU3HH YEIIOBEKA 1 COBPEMEHHOTO O0IIECTBA;

ujciHas yoexkIEHHOCTh, TOTOBHOCTH K CIIY)KEHUIO U 3ammuTte OTeuecTBa, OTBETCTBEHHOCTH 3a €ro CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUICKOT0 HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO M TPHHUMATh OCO3HAHHBIE PEIICHHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HAHUE JINYHOT'O BKJIAJIa B TIOCTPOCHHUE YCTONYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIICHHUE K CBOUM POJUTEIISIM, CO3/TAHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHS LICHHOCTEH CEMEIHOM KU3HU B COOTBETCTBHH C
TpaauLMsIMU HapoaoB Poccuu;

4) 3CTeTUYeCKOro0 BOCIIUTAHMS

ACTETHYECKOE OTHOIICHUE K MUY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTRA, CIIOPTA, TPYAd, OOIIECTBEHHBIX OTHOLICHHIA;

MMOHUMAaHUE AYMOLMOHAIBHOTO BO3/I€MCTBUS )KUBOM IPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE MIPOSBIIATH KAUECTBA TBOPUECKON TUIHOCTH;

5) ¢puszuveckoro BocnuTanus, GopMUPOBAHNS KYJIbTYPHhI 310POBbS H IMOLMOHAIBLHOI0 0J1Ar0NMOJTyYHsl:

MOHUMAaHUE W pealid3allds 3JI0pOBOr0 W 0e30macHOro o0pasza >KM3HHM (3I0pOBOE IMHTaHUE, COOJIIOJICHUE THIHCHHYECKUX TMPABUI U HOPM,
cOaJlaHCUPOBAHHBIN PEXKUM 3aHATUH U OTABIXA, peryyispHas (u3uueckas aKTUBHOCTH), OCPEXKHOr0, OTBETCTBEHHOTO W KOMIICTCHTHOTO OTHOIIEHHUS K
cOoOCTBEHHOMY (PH3UYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MMOHUMaHUE IIEHHOCTH TIPAaBUJI HHIUBUAYAITBHOTO U KOJJIEKTUBHOTO O€30ITaCHOTO MOBEICHHUS B CUTYAIIUSX, YIPOXKAIOIINX 3/I0POBBIO M KHU3HU JIOJICH;

OCO3HAaHUE TIOCIEICTBUI U HEMPUATHS BPEIHBIX IIPUBBIYCK (YIIOTPEOICHUS AIKOTOJIs, HAPKOTUKOB, KypEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPy, OCO3HaHUE IIEHHOCTH MacTEepPCTBa, TPYAOII00He;

TOTOBHOCTh K aKTHBHOW JIEATENILHOCTH TEXHOJOTHYECKOW W COIMAIBHON HANPaBICHHOCTH, CHOCOOHOCTH WHHUIIMHPOBATH, IUIAHUPOBATH M
CaMOCTOSITEJIHO BBIMOJIHATH TAKYIO ACSITEIBHOCTD;

WHTEpEC K pa3inyHbIM chepam mpodeCCHOHATBHON AeITeIhHOCTH, YMEHUE COBEPIIIATh OCO3HAHHEIN BBIOOp Oymyiiel mpodeccuu u pean30BLIBATh
COOCTBCHHBIC KU3HCHHBIC TIJIAHEI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK NCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBIIIICHHE YPOBHS 3KOJOTHMYECKOH KyJIbTYyphl: MPHOOPETEHHE OIbITA IUIAHUPOBAHHS TOCTYIKOB M OIIEHKH UX BO3MOXHBIX IMOCIEACTBUN IS
OKpY>Kalolllel Cpepbl;
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OCO3HaHUE II00aILHOTO XapaKTepa 3KOJOTHICSCKUX MPOOIeM U yTel UX pelICHHS;

CIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETacMble TIPU H3yYSHUHM OWOJIOTHHM 3HAHHMS W YMEHUS MPHU PEIICHUU TPOOJIEM, CBS3aHHBIX C PallMOHATBHBIM
MIPUPOJIONIONB30BaHKUEM (COOTIOICHUE IPABWII TIOBEACHHUS B IIPUPOJIC, HAITPABICHHBIX HA COXPAHCHUE PABHOBECHUS B SKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM,
ouocgepsn);

aKTUBHOC HETIPUATHE JIEHCTBUIA, MPUHOCIIIUX BPEIl OKPYXKAIOIIEH MPHUPOIHON Cpelie, YMEHHE MPOrHO3UPOBATh HEOJArONPUATHBIC SKOJIOTHYCCKUES
MOCIIEICTBUS IPEIPUHUMACMBIX JCHCTBUI U MPEAOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO SKOJIOTMYESCKOTO MBIIIICHHS, KOJIOTHUSCKOW KYyJIbTYPHI, OMbITA ACSATCIBHOCTH DKOJOTUYCCKONW HAINpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS UMH B II03HABATCIILHOW, KOMMYHHMKATHBHON W COIMAIbHOW IPAKTHUKE, TOTOBHOCTH K YYacCTHIO B TMPAKTUYCCKOU JEATEILHOCTU
JKOJIOTMYECKOM HATIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PCHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBECHHON NMPAKTUKH, OCHOBAHHOTO Ha
JTMAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJILTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UATATEIILCKON KYJIBTYPBI KaK CPEIICTBA B3aUMOJICHCTBHS MEXTy JIFOJIbMHU M TTO3HAHUS MUPA;

MOHUMaHUe CreNU(pUKA OMOJIOTUY KaK HayKH, OCO3HAHUs €€ poJid B (POPMHUPOBAHHH PALMOHAIBLHOIO HAYYHOT'O MBIIUICHUS, CO3JaHUN I[EIIOCTHOTO
MPEJICTABJICHUST 00 OKPYXKAIOIIeM MUPE KaK O SIUHCTBE MPHUPOJIbI, YEIOBEKa M OOIIECTRA, B TO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TTPO0JieM
COXPaHCHUS MPUPOIHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAYMMOCTH OHWOJOTMM JUIS COBPEMEHHOM IIMBHJIM3AIlMM: OOECIICYCHUS HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3IaHUC
MEPCIICKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX pellaTh PeCypCHBIC MPOOJICMbI Pa3BUTHS Y€JI0BEUECTBA, TIOUCKA ITyTEH BBIX0/IA U3 TJI00ATBHBIX KOJIOTHUSCKUX
po0JIeM U 00ECIICYCHHUS IePEeX0/ia K yCTOMUNBOMY Pa3BUTHIO, PAIIMOHAILHOMY UCIIOIb30BAHHUIO IPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB
JKHU3HU,

3aWHTEPECOBAHHOCTh B TMOJYYCHUU OHOJOTMYECKUX 3HAHWM B IENSIX TMOBBIIMICHHUS OOINEH KYIbTYphl, €CTECTBEHHO-HAYYHONH TPaMOTHOCTH, Kak
COCTaBHOM 4acTH QPYHKIIMOHATBHOM MPaMOTHOCTH 00yJaromuxcsi, (GOpMUPYEMON MPH U3YUECHUH OHOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METO/IOB MIO3HAHHUS, UCIIONb3YyEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyYaeMbIe 3HAHUS JIJISl aHAIIM3a U
00BSICHEHHS SBJICHUH OKPYKAIOIIET0 MUPA ¥ MPOUCXOSIIUX B HEM U3MEHEHUH, yMEHHE JiellaTh 000CHOBAHHBIC 3aKTIOUCHHS HA OCHOBE HAyYHBIX (DAKTOB U
HUMEIOIIUXCS TAHHBIX C [ENBIO TOTYYeHHs JJOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAaMOCTOSITETIBHO HCIIOJIh30BATH OMOJIOTHUCCKUE 3HAHUS [T PEIICHHS TPOOJIEM B PEATbHBIX KU3HCHHBIX CUTYAIIUAX;

OCO3HAHUE [IEHHOCTH HAYYHOU JEATEIBHOCTH, TOTOBHOCTh OCYIICCTBIISATH MPOCKTHYIO M HCCIEIOBATENLCKYIO JEATENIbHOCTh WHAWBUIYATbHO U B
rpynre;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHHIO, K aKTHBHOMY IMOJYYEHHIO HOBBIX 3HAaHWUU MO OWOIIOTHH B
COOTBETCTBHH C )KHU3HCHHBIMH MTOTPEOHOCTSIMH.

METANPEJIMETHBIE PE3YJIBTATbBI
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MertamnpeameTHbIe pe3yIbTaThl 0CBOCHHUS yUeOHOTo IpeaMeTa «bHoorus» BKIIOYAOT: 3HAYMMBIE I ()OPMUPOBAHHUS MUPOBO33PEHUS 00YUarOIINXCS
MEXKIUCHUITUHAPHBIE (MEXIpeIMeTHbIe) 00IIeHayYHbIe TTOHITHS, OTPayKaroIIKe [eTOCTHOCTh HAYyYHOW KapTHHBI MHpa U cnenru(uKy METOI0B O3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, sIBIICHHE, MPOLIECC, CHCTEMa, HAYUHBIH (akT, NPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCeoBaHNe, HAOMI0ACHUE, U3MEPEHNE, SKCIIEPUMEHT U IPYTuX), YHUBEpCAIbHbIE Y4eOHbIe ACHCTBUS (IIO3HABATENbHBIC, KOMMYHHKATHBHBIC,
peryisITHBHBIE), obOecneunBamome QOpMUpOBaHHE (YHKUMOHAIBHOW TPAaMOTHOCTHM W COLMAIBHOH KOMIIETCHLMH OOY4YaloMmIMXCsS, CHOCOOHOCTD
00yyaromuxcsi UCMOJIb30BaTh OCBOSHHBIE MEXIUCIUIUTHHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHbIC YUeOHbIC NEHCTBUS B MO3HABATEILHON U
COLMANILHON MPaKTHKE.

MertamnpenmeTHble pe3yabTaThl OCBOCHUS MPOrPaMMBI CPEHEr0 001ero 00pa3oBaHusl JOJKHBI OTPaKaTh:

OBiiageHue yHMBepCAIbHBIMH Y4eOHBIMYU MO03HABATEIbHBIMH AeiCTBUMU:

1) 6a3oBble JJOorMUYecKHe JeiicTBHS:

CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaIH3UPOBATh IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHUHW 3HAHUI MPUEMBI JOrMYECKOr0 MBIIIICHUS (aHali3a, CHHTE3a, CPaBHEHUS, KJIacCU(pHUKaru, 0000IIeH ), PACKPBIBATh
CMBICJI OMOJIOTHUECKHX TTOHATHH (BBIAEISATH UX XapaKTepPHbIC MPU3HAKH, YCTAHABIMBATD CBSI3U C APYTMMU TOHITUSMH);

OTIPEICIIATH 1SN ACATEILHOCTH, 3a/1aBasi IapaMeTphbl U KPUTEPUHU UX TOCTHKEHHSI, COOTHOCHTD PE3YJIbTAThI JESITETbHOCTH C TOCTABICHHBIMH LIEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS JJ1s1 OOBSICHEHHUS (JaKTOB U SIBJICHUH KUBOU MPUPOIHI;

CTPOUTH JIOTHYECKHE PacCyX ACHUs (MHAYKTHBHBIC, ICTyKTHBHBIC, [0 aHAIOTHH), BEISIBIISATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHSI B PACCMATPHBAEMBIX
SBJICHUSX, (POPMYJINPOBATH BBIBOJBI U 3aKITIOUCHHUS;

MPUMEHSTh CXeMHO-MO/JIENIbHBIE CPEICTBA ISl TPECTABICHUS CYyIIECTBEHHBIX CBS3€H M OTHOLICHUH B U3y4aeMbIX OMOJIOTHUYECKUX 00BEKTaX, a TAKKe
MPOTHBOPEYNH Pa3HOTO POJia, BHISBICHHBIX B PA3JIMYHBIX HH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTeIBaTh MJIaH PEHICHHsI MPOOJIEMBI ¢ YIETOM aHaJM3a UMEIOIUXCSl MaTEpPUATTbHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCHTBH KOPPEKTHUBHI B JAEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB LIEJISIM, OLICHUBATh PUCKH TTOCIICICTBUI AEATEIBHOCTH;

KOOPAMHUPOBATH M BHIIIOJIHATH PadOTy B YCIIOBUSX PEAIbHOTO, BUPTYAJIBHOTO H KOMOWHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTHBHOE MBIIUICHHE TP PEIICHUH KU3HEHHBIX MTPOOIIeM.

2) 6a3oBble uccaen0BaTe/IbCKHe 1eicTBUS:

BJIJIeTh HaBBIKAMH y4eOHO-HCCIIEIOBATEIbCKOW U MPOEKTHOH JESTENIbHOCTH, HAaBBIKAMH Pa3pelieHus MpolieM, CiOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHHMS IPAKTHYECKUX 33/1a4, IPUMEHEHHIO Pa3InYHBIX METO/IOB TIO3HAHHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BUABI JEATEIHHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, TPeoOpa30BaHHUIO0 M MMPUMEHEHUIO B y4eOHBIX
CUTYyalusX, B TOM YHCJIE IPU CO3JJaHUN YUEOHBIX M COLMAIBHBIX IPOCKTOB;

(dbopMHUpOBaTH HAYYHBIM THIT MBILIUICHHS, BIIAIETh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMHU MOHATUSIMHA U METOJAMH;

CTaBHUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIIbHON AESTEILHOCTH M dKU3HEHHBIX CUTYAINsX;

BBISBIISITH IPUYMHHO-CIICICTBEHHBIE CBA3H U aKTYaJIM3UPOBATh 3aauy, BBIABUIaTh THIIOTE3Y €€ PEeLICHHUs, HAXOAUTh apryMEHTBI JJIsl 10Ka3aTeIbCcTBa
CBOMX YTBEP)KACHUH, 3a71aBaTh apaMeTpPhl U KPUTEPUH PELICHUS;

aHaAJTM3UPOBATH MOIYUYEHHBIE B X0 PELICHHUS 3a1a4H PE3YJIbTaThl, KpUTUYECKH OLIEHUBAThH X JI0CTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBUSIX;
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JaBaTh OLIEHKY HOBBIM CHTYallMsIM, OLIGHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH 1eJIEHANPABICHHBIN TTOUCK MEPEHOCa CPENICTB U CIIOCOOOB IEHCTBUS B TPOPECCHOHATBHYIO CPELY;

YMETh MIEPEHOCUTH 3HAHUS B TO3HABATENBHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTeii;

BBIJIBUTATh HOBBIE WJICH, TIpeIaraTh OPUTHHATIbHBIC IOAXOIbI M PELICHHUS, CTAaBUTh MPOOIEMBI U 3a/1a4H, JOMYCKAIOUINe albTePHATUBHBIC PEILICHHS.

3) padora c uHpopManmeii:

OpPUECHTUPOBATHCS B PA3IMUHBIX HCTOUYHHKAX WHPOpMaHK (TEKCTe yueOHOTo MocoOusl, HayIHO-NOMYJISIPHON JTUTEpaType, OMOIOTHIECKUX CIOBAPIX
U CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETE), aHATU3UpOBaTh WHPOPMALUIO Pa3IMYHBIX BUAOB U (HOpM NpeAcCTaBlICHHS, KPUTHUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMMPOTHBOPEUHBOCTD;

(hopMyJIUPOBATh 3aNPOCHl M MPUMEHSTh Pa3IMYHbIC METOBI IIPU MOUCKE U OTOOpEe OMOJIOrHYecKol WH(pOpMAIMK, HEOOXOAUMMOMN JIJIS BBITTOJHEHUS
y4eOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOIH30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY AKTHBHOTO HCIIOJIB30BAHUS
Pa3INYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeaCcTaBICHUST OMOIIOTHUECKONH HHPOPMAIUK (CXEMBI, TpaduKH, JHarpaMMbl, TaOJIHUIIbI, PUCYHKH
H IpYyroe);

WCITIONIb30BaTh HAay4YHBIH SI3bIK B KauecTBE CPEACTBAa MpH paboTe ¢ Ouonormdeckoil MHQOpMaIuen: MPUMEHSTh XUMHYECKHE, (U3UUECKUE U
MaTeMaTHYecKHe 3HaKd W CUMBOJBI, QopMyibl, abOpeBuaTypy, HOMEHKIATYPY, HCIOJIL30BaTh U MpeoOpa3oBBIBaTh 3HAKOBO-CUMBOJIHYECKUE CPENCTBA
HaTJISITHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUSI U 3AIIUTH HH(YOPMALIUU, HHPOPMAITUOHHOH 0€30MaCHOCTH JIMYHOCTH.

OgiaeHue yHUBePCATLHBIMH KOMMYHHKATHBHBIMH 1€iiCTBUSIMU:

1) o01eHue:

OCYIIECTBISATh KOMMYHHKAIIUU BO BeeX chepax jKM3HH, AKTUBHO yYacTBOBATh B JIMAJIOTE MM JUCKYCCHHU TIO CYNIECTBY 00CY»XKIaeMON TeMbl (yMEHHUE
3aJ1aBaTh BOMPOCHI, BRICKA3bIBATh CYXKACHUS OTHOCUTEIILHO BBIMOTHEHHUS TIPEIIaracMoi 3a1auu, yYUThIBATh HHTEPECHI U COTIACOBAHHOCTD MO3UIUI IPYTUX
YYACTHUKOB JTUAJIOTA WIJTH JUCKYCCHU);

pacrno3HaBaTh HeBepOAbHbBIC CPEJICTBA OOIEHHS, TOHUMATh 3HAYEHUE CONMATLHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBCHUST KOH(DIMKTHBIX CUTYAI[HH,
YMETh CMATYaTh KOHPIUKTHI K BECTH NIEPETOBOPHI;

BJIaJICTh PA3JIUYHBIMU CIIOCOOAMH OOIICHUS W B3aWMOJICHCTBHS, MOHUMATh HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOEC OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOH GopmMe GOpMyTUpOBATh CBOM BO3PAKEHHUS;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOIb30BAHHEM SI3bIKOBBIX CPEJCTB.

2) coBMecTHasl 1eATeJIbHOCTh:

MOHUMAaTh M HCIONb30BaTh NMPEUMYLIECTBA KOMAHIHOW W MHIAMBHAYAIbHOW pabOTHl MpH peleHHH OMOoJIoruyeckoil mpoOsieMbl, 0OOCHOBBIBATH
HEOO0XOIUMOCTh NPUMEHEHHsI TPYNIOBBIX (JOPM B3aUMOJCHCTBUS IIPH PEIICHUH YueOHOM 3a1aum;

BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JEMCTBHUI C Y4ETOM OOIMX UHTEPECOB U BO3MOKHOCTEH KaXKJOT0 WiIeHA KOJJICKTHBA;
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MPUHUMATh LENH COBMECTHOM JESITEIbHOCTH, OPTaHM30BBIBATh M KOOPAWHUPOBATH ACUCTBUA MO €€ JOCTH)KEHUIO: COCTABIIAThH IUIAH JEHCTBU,
pacrpenensTh POiIH ¢ YIETOM MHEHHH yYaCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM PabOTHI;

OLICHUBATh KAYECTBO CBOETO BKJIA/a M KaXKIOTO yYaCTHUKA KOMaH/Ibl B OOIIUI pe3ylbTar o pa3paboTaHHBIM KPUTEPHSM;

IpeJyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKONH 3HAYMMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATETUUYECKOE MOBEJCHUE B PA3TUUHBIX CUTYALHAX, IPOSIBISTH TBOPUECTBO M BOOOpakeHHUE, ObITh MHUIIUATHBHBIM.

OBnajeHne YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUSMM:

1) camoopranmusanus:

WCIIOJIb30BaTh OMOIOTHYECKUE 3HAHUS JJIs1 BBISIBJICHHUS MIPOOJIEM U MX PEIICHHS B )KU3HEHHBIX M YUEOHBIX CUTYAIHsX;

BBIOMPATH HA OCHOBE OMOJIOTUYECKUX 3HAHH [EJIEBbIC U CMBICIIOBBIE YCTAHOBKU B CBOMX JIEHCTBHUSAX U IMOCTYNKAX 10 OTHOIIECHHIO K YKUBOU MPUPOJE,
CBOEMY 37I0POBbBIO U 3/I0POBBIO OKPYKAIOLINX;

CaMOCTOSITETIbHO OCYLIECTBIATh IO3HABATEIbHYIO JACATENBHOCTb, BBIIBISATH MPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B
00pa3oBaTeIbHOM JESITEIHHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITETIbHO COCTABIIATH IJIAH PELICHHUS MPOOJIEMBI ¢ YY4ETOM UMEIOIIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeANOYTeHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuIupsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO NIMPOKOH 3pYAHMIIMU B Pa3HBIX 00JacTsAX 3HAHWH, TIOCTOSHHO MOBBIIIATH CBO 00pa30BaTELHBIN U
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYalLlsIM, BHOCUTH KOPPEKTUBBI B JEATEIBLHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIIBTATOB LIEISM;

BJIaJIeTh HABbIKAMH IT03HABATEIILHON pe(IIECKCHH KaK OCO3HAHMUS COBEPILAEMBIX JICHCTBUI M MBICIUTENBHBIX MIPOLIECCOB, MX PE3YIbTATOB U OCHOBaHUH,
MCIIOJIB30BaTh NPUEMBI peIICKCHH AJIS1 OLEHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3€E PE3YIbTATOB AEATEIBHOCTH;

3) npuHsiTHE ce0OSA M IPYTUX:

NPUHUMATE ce0sl, TOHUMasl CBOM HEJOCTATKU M JOCTOMHCTBA,;

MIPUHAMATh MOTHUBBI U apIYMEHTBI APYTUX MIPHU aHAJIN3€E PE3YIBTATOB AEATEIBHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TMO3UIMHU APYTOT0 YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATBI
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[IpeamerHble pe3ynpTaThl ocBoeHus mnporpammbl COO mo Ouosnormu Ha 0a30BOM YpPOBHE BKIIOUAIOT crienuduyeckue Ais y4eOHOro mpeamera
«buonorusy Hay4yHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH MO OCBOCHUIO, MHTEPIIPETALIMH U TPEOOPA30BAHUIO 3HAHHH, BUBI JESITENHHOCTH O MOITyYSHHIO
HOBOTO 3HAHHS M NMPUMEHEHHUIO 3HAHUHM B Pa3lWYHBIX YYEOHBIX CUTyallMsAX, a TaKKe B pPeabHBIX JKU3HEHHBIX CUTYalUsX, CBS3aHHBIX ¢ Ouoioruei. B
nporpaMMe MpeaIMeTHBIC Pe3yIbTaThl MPEACTaBICHBI 10 To/1aM 00yUeHHSI.

[TpeameTHbIe pe3yabpTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 kiacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTD 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUSI €CTECTBEHHBIX HAYK, B ((OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAYYHOW KapTHHBI MUpa M HAYYHOTO MHPOBO33PEHHs], O BKIaJe POCCUHCKHUX M 3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHONOTWH, (H)yHKIMOHATBHON
TPaMOTHOCTH Y€JI0BEKA JJIs PELLICHUSI )KU3HEHHBIX 3aa4;

YMEHHUE PAaCKpBIBaTh COJEpKaHNUEe OMOIIOTMYECKUX TEPMUHOB M MOHATHIA: )KU3Hb, KIIETKa, OPTaHU3M, MeTabosn3M (0OMEH BEIECTB U MpeBpallcHue
SHEPIUH), TOMeocTa3 (CaMOperyJIsiys), ypOBHEBas OpraHU3alisl )KUBBIX CUCTEM, CAMOBOCTIPOM3BEIeHHE (PENPOTYKIINs ), HACIEACTBEHHOCTh, H3MEHYHUBOCTb,
POCT U pa3BUTHE;

YMEHHUE U3Narath OMOJOrMYecKrue Teopuu (KIJIETOYHAs, XpOMOCOMHAs, MyTallMOHHAsI, HEHTPaIbHAs JOrMa MOJEKYJspHOW Ouonoruu), 3akoHsl (I
Menpgensi, T. Moprana, H. 1. BaBuiioBa) u y4enus (o meHTpax MHOT00Opasusi M MPOUCXOXKACHUS KyJIbTypHbIX pactenuid H. . BaBunosa), onpenensts
IPAHULBI UX IPUMEHUMOCTH K JKHBBIM CUCTEMAM;

YMEHHUE BJaJeTh METOJaMH HAYYHOTO MO3HaHUsS B OWOJOTHH: HAONIOJCHHE M OMUCAHWE YKHUBBIX CHCTEM, MPOLECCOB W SBICHHUH, OpraHu3alis u
NpoBe/leHHe OMOJIOTHUECKOTO JKCIEPUMEHTa, BBIIBUKCHHE THIIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXIY HWCCIEAYEMBIMH BEJIWYMHAMH, OOBSICHEHHE
[IOJIYYEHHBIX PE3YyJIbTaTOB, UCIIONb30BAHHBIX HAYUHBIX [TOHATUMI, TEOPUM U 3aKOHOB, YMEHUE J€JIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJbTATOB;

YMEHUE BBIACIATH CYIIECTBEHHBIE PU3HAKH BUPYCOB, KIIETOK ITPOKAPUOT U SYKAPHOT, OIHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOCHHOCTH
IpoleccoB: 0OMEHa BEIECTB U MIPEBPAIleHHs] SHEPTUH B KIIETKe, (JOTOCHHTE3a, INIACTUYECKOTO U SHEPreTHIeCKOro 0OMeHa, XeMOCHHTe3a, MUT03a, Meio03a,
OIUTOIOTBOPEHMS, PA3MHOKEHHUS, MHIMBUIYaIbHOTO Pa3BUTHSI OpraHn3Ma (OHTOTEHE3);

YMEHHUE MPHUMEHITHh MOJIYYEHHbIE 3HAHUS I OOBSICHEHHS OMOJIOTMYECKHX MPOLECCOB M SABJICHUH, U NPUHATHS NPAKTHYECKUX PEIICHUH B
MOBCEAHEBHOM JKM3HU C LEIbI0 00ecrieueHus1 0€30MaCHOCTH CBOETO 310POBbsSI U 30POBbs OKPY>KAIOIINX JIF0/IeH, COOMIOICHUS HOPM I'PAaMOTHOTO TOBEICHUS
B OKpy’Kalolleil NpUpOJHOH cpene, NMOHMMAaHHE HEOOXOOUMOCTH HCIIOJIb30BAHUS JOCTHIKCHUH COBPEMEHHOM OHONOTMHM M OMOTEXHOJIOTHH [Uis
paIOHAIBHOTO IPUPOAONOIB30BaHMS;

YMEHHUE pelaTh JIEMEHTApHbIe T'€HETHYECKHE 33Ja4d Ha MOHO- M AMTHOPHIHOE CKpEIIMBaHME, CLEIUIEHHOE HACJICAOBAaHME, COCTABIIATH CXEMbI
MOHOTHOPHIHOTO CKpEIMBaHMSA AJIs IPeJICKa3aHus Hacel0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIOJIHATH 1a00paTOpHbIE U MPAKTHUECKUE PadOThI, COOII0ATH MTpaBuiIa Ipu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYA0BaHHEM;

YMEHHE KPUTUYECKU OLICHMBATh M HHTEPIPETUPOBATh MH(OPMALHI0 OMOJOTHYECKOro COJEpXKaHHUs, BKIIOUYAIOIIYIO TCEBIOHAYYHBIE 3HAHHUA W3
Pa3InYHBIX MCTOYHHUKOB (CpeAcTBAa MaccoBOM HMH(oOpMalMy, Hay4dHO-NIOMYJISIpHBIE MaTepHajbl), STHYECKHE ACIEKThl COBPEMEHHBIX HCCIECIOBaHUHA B
Ouosiorum, MeIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMCEMEHHBIE H YCTHBIE COOOIIEHHsI, 000011ast OMoIornyecKyIo HHPOPMALHUIO U3 HECKOJIIBKUX HICTOYHUKOB, IPAaMOTHO
MCIIOJIb30BaTh MOHATHUHHBIN anmnapaTt OMOJI0THu.

TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC
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KoanuecTBO yacoB JJIeKTPOHHBbIE
Ne n/mt HauMeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl KOHTpOJIbHBIE TMpakTuueckue (mngposrie)
Bcero o0pa3oBaTeJibHbIE
padoThI padoTsI pecypeni

bubmmorexa [IOK
! buoxoris kax Hayka 2 05 https://m.edS(])_f).ru/7f410292

2 JKuBble cuCTEMBbI U X OpraHu3aIus 1 brbmnorexa LIOK
https://m.edsoo.ru/7f41c292

3 XHUMHUUYECKUM COCTaB U CTPOEHUE KIIETKU 8 1 bubamorexa LIOK
https://m.edsoo.ru/7f41c292

bubnmorexa [IOK
4 HH3HEACATCIEHOCTS KIICTKE 6 https://m.edscl){).ru/7f410292

5 Pa3MmHOXeHrEe 1 UHANBUAYabHOE Pa3BUTHE 5 1 Bubmmorexa [JOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292

6 HacnenctBeHHOCTh B M3MEHYHUBOCTD Q L5 Bu6nuoreka IJOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292

. Cenekrust oprann3mMoB. OCHOBEI 3 Bubnuoreka [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292

8 PesepBHOE Bpems 1 brbmmorera LIOK
https://m.edsoo.ru/7{41c292

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4

[okymeHT co3aaH B anekTpoHHon copme. Ne 6nonorust 10 -11 kn 6a3oBbivi o1 06.02.2024. NcnonHutens: MaHcypos P.M.

Ctpanuua 16 us 21. Ctpanuua cosgara: 06.02.2024 16:28

Il INIEKTPOHHBIN
=¥ TATAPCTAH



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30BATEJIBHOI'O IIPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

buonorns. 10 xmace : yaeOHUK A5 o1ieo0pazoBaT. opranm3anwii : 6a3oBeril yposens / (11.K. bensieB
np.) ; moxa pea. A.K. bensera u I'.M. pmmmuna. - 7-e uza.- M. : [Ipocsemenue, 2020. - 223 c. : ui. -

(Knaccuueckwuii kypce)

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

Jlutepartypa aisl yUUTeNs:

VYueOnuk: buonorus. 10 knacc: y4e0.ams001eo0pa3oBaT.opranu3aiiuii: 6a3ossiii ypoBens/ /1. K.bensen
u np./; nox pen.JJ.K.bensera u I'.M.Apiminna.-6-e u3a.-M.: [Ipocsemenne,2019.-223c.:ui1.-
(Kimaccnaeckwuii kypce)

VYueOuuk: buonorus. 11 knacc: y4e0.ams001eo0pa3oBaT.opranu3aiiuii: 6a3ossiii ypoens/ /1. K.bensen
u ap./; mox pen.JI.K.bensesa u I'.M.Apimmmna.-6-e uzn.-M.: Ilpocsemenne,2019.-223¢.:mm.-
(Knaccuueckuit Kypc)

- . buonorus: O6mas ouosnorus. 11 knacc: yueonuk/B.b. 3axapos, C.I'. Mamonrtor, H.U. Conun, E.T.
3axaposa- M.:/Ipoda, 2010 T

-B.B. ITaceunuk «BBeneHue B 001IyH0 OMOJIOTHIO M 3KOJIOTHIO.9 Kitacey»: TeMaTHUeCKOe U TIOYPOUHOE
TUTaHUpOBaHKeE K yueOHuky — M.: [Ipoda, 2010

Jlutepatypa ans ydamuxcs: YueOnuk: buonorus. 10 kinacc: yue6.uiso0neo0pa3oBar.opraHu3aimi:
baszoBbiii ypoBenb/[1.K.Benses u ap./; moa pen.JI.K.bensesa u I'.M.ApiMiniuna.-6-¢ u3m.-M.:
IIpocBemenwne,2019.-223c.:mn.-(Knaccuueckuit Kypc)

VYueOuuk: bruonorus. 11 knacc: y4e0.ams0011e00pa3oBaT.opranu3saiuii: 6a3ossiii yposens/[[. K. bemsier
u np./; nog pen.Jl.K.bensesa u I'.M.Apimunna.-6-e u3a.-M.: IIpocsemenne,2019.-223c.:u1.-
(Kimaccnaeckwuii kypce)

T.B.MBanosa. COOpHUK 3a1aHui 1O 001IeH Orostoruu: mocodue i ydamuxcs 00eo0pa3oBaTeIbHBIX

yupexaeHuil.- M.: IIpocsemenne,2010
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

6. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Togbopka nHTepHET-MaTEpHUAIOB AJIS
yuuTesei OMOJIOTHH MO Pa3HBIM OMOTOTHYECKUM AUCIUILTHHAM.

7. Cepusi MyTbTUMEANIHBIX YPOKOB U MaTepHuaisl u3 «EnnHoi xomtexun LndpoBeix
O6pazoBarenbHBIX PecypcoBy» (Habop mnpoBbIX pecypcoB K yueOHuKam tuHuu [lonomapesoit M.H.)
(http://school-collection.edu.ru/).

8. http://www.gnpbu.ru/web resurs/Estestvnauki 2.htm. [Togbopka nHTEepHET-MaTEpHATOB AJIS
yuuTesei OMOJIOTUH MO Pa3HBIM OHOJIOTHUECKUM AUCIUILITHHAM.

9. http://charles-darvin.narod.ru/ OnexTpoHHbIe Bepcun rpousseneHuit U./lapsrHa

10. www.bio.1september.ru; www.bio.nature.ru; www.edios.ru; www.km.ru/educftion;
http://chemistry48.ru

11. *uTepHET-pecypcehl

12. Anpeca caiitoB B MTHTEPHETE http://bio.1september.ru-razera«buonorus»-npunoxenne x «1
ceHTI0ps» www.bio.nature.ru- HaygdHbIe HOBOCTH OHOJIOTHH.

13. www.edios.ru- Di0C - IEHTp AUCTAHIIOHHOTO 00Pa30BaHHUSL.

14. www.km.ru/education- YueOHble MaTepuansl U cioBapu Ha caiite «Kupumn u Medoamii»

15. 3. MULTIMEDIA: buonorus. Yenosek. O6pa3oBaTenbHblil KOMILIEKC. (DIIeKTpOHHOE yueOHoe
nznanmne) Gupma «1C»

16. 4. bornanoga, T. JI., Cononosa, E. A. buonorus: cipaBo4HUK A7l CTAPLIEKIACCHUKOB U
noctynaromux B By3bl. — M.: ACT-IIPECC ILIKOJIA, 2003.

17. 5. www.festival.1september.ru — rasera 1 cents0ps (pecrtuBainp); www. 1september.ru — rasera
«buonorus» — npunoxxenue k 1 ceHTAOps; Www.nature.ru — Hay4Hble HOBOCTH Ouonoruu; http:// www.

18. 6.1september.ru/ru/ — razera «llepBoe ceHTIOps» — 0ObeAMHEHNUE; http:// www.soil.nisu.ru/~ecol/ —
Oxonentp MI'Y.

19. 7. www.edios.ru — Dii10¢ — HEHTpP AUCTAHIIMOHHOTO 0Opa3zoBaHus; www.km.ru/educashion —

yueOHbIe MaTepHaibl U ciioBapH Ha caiite «Kupuut u Medoauii»; 8.
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http://www.wc.ssu.samara.ru/~nauka/ — ITyTeBoIuTENIb B MUPE HAYKH ISl IIKOJIbHUKOB
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