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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMmbl MO OWOJIOTHH TEOPETUYECKYID OCHOBY JIJIs
OTIpENIENICHNs] TOAXO0A0B K (OPMUPOBAHUIO CONIEPKAHHUS YUYEOHOTO TMpeaMeTa
«buonorusty  cocraBunM: KoHuentryaiabHele nosnoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIe, COJEp)KaHMs, pPe3yJbTaToB OOyYeHHUS |
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHS 00 OOIIHX IEIX U
NPUHIIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit dexpepanuu, a TakXke IMOJOXKEHHUS O
cnenupuke OMooruy, €€ 3HAUCHUH B TIO3HAHUU JKUBOU MIPHUPOABI M 00ECTIeueHnn
CYILIECTBOBAHUSI YeJIOBEeYeCKOTro obOmecTBa. CorjiacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu na€T MpeACTaBICHUE O IMeNax, 00 oOmen
CTpateruu OOyYCHHS, BOCHHUTAHHS W PA3BUTHSA, OOYYAIONIUXCS CPEICTBAMHM
yueOHOrO Tmpeamera «buosorusy, omnpeaenser o00sA3aTebHOE MPEAMETHOE
collepKaHHe, €ro CTPYKTypy, pacopelejeHue Io pasjeiram U Temaw,
PEKOMEHIyEMYIO TTOCIIECI0BATEeILHOCTh M3YUYEHUST YU4EOHOr0 Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OO0pa30oBaTEIHHOTO
mporiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJaroIuxcsl.

B mporpamme mo OWONOTHMM TakKe YUYUTHIBAIOTCS TpeOOBaHUA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yjIbTaTam
oOyueHus B (HOPMHUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHHOM
JESATETbHOCTU/YUYeOHBIX JEHCTBUII 00YydYaroNIUXCsi MO OCBOCHHUIO COJACPKAHUS
OMOJOTUYECKOTO 00pa30BAHMS.

B nporpamme no 6uosioruu (10-11 knaccel, 6a30BbIi ypOBEHB) peaan3oBaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HWW Owuosnoruu, Omaromaps 4emy B HeEl
NPOCMaTPUBAETCS HAMNPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBA3AHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHPOBO33PCHUS, IIEHHOCTHBIX
OpHEHTAIINN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHUS, TPEACTABICHUN O 3JJ0POBOM

oOpa3e XM3HM U OEpeXHbIM OTHOUIEHHUEM K OKpYXalolled MPUPOIHOU cpene.
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[ToaToMy Hapsimy ¢ u3ydeHueM OOIIEOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHH O
CTPOEHUU >KUBBIX CHCTEM PA3HOTO PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTpaMMe IO OMOJIOTHH yAEJIEHO BHHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUU B MTOBCEIHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCIIC: TPO(HUIAKTHKU HACJICACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS 9KOJIOTUICCKU
I1eJIeCO00Pa3HOT0 TIOBEIEHUST B OKPYXKAIOIIEH MNPUPOIHOW Cpeje, aHaim3a
BJIUSHUS XO3SHUCTBEHHOHN NEATEILHOCTH YEJOBEKAa HA COCTOSHUE TPHPOIHBIX H
MCKYCCTBEHHBIX IKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
y4yeOHoro mpenMera «buosorus» MmpoauKTOBaHO HEOOXOJIUMOCTBIO 0OECTICUCHUS
YCIIOBHM JUTSI PEIICHUS OJHOW M3 aKTyaJbHBIX 3a7ad IMMKOJIBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTOopas mpenanonaraetT (GopMuUpoBaHHEe Y  OOyYaronIXcs
CIIOCOOHOCTH aJalTUPOBAThCA K HW3MEHCHHSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpemHero oOIero oO0pa30BaHHS 3aHMMAET BAKHOE
mecto. OHa obecrnieuriBaeT (OpMHUPOBAHUE Yy OOYYAIOIIUXCS TMPEJCTABICHUN O
HAy4YHOW KapTUHE MHpa, pACIIUPSeT W 0000IIaeT 3HaAHUS O KUBOHM mpupoje, eé
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpTraHM3alliUd U DBOJIOIMH, CO3JaET
YCIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOABI,  (GopMupoBaHUS
(yHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 370POBOTO M Oe30macHOro ooOpasa
KU3HU, YKOJIOTHYECKOTO MBIIIICHHUS, IICHHOCTHOTO OTHOIICHUS K KHBOU TIPHPOJC
1 YEIIOBEKY.

Bosbiioe 3HaueHNEe OMOJIOTHST UMEET TaKXKe ISl PEIICHUsT BOCTIMTATEIHHBIX
M pPa3BUBAIONIMX 3aJad CpPeAHEro oOmero oOpa3oBaHMS, COIHMATU3AIMNH
oOy4varoruxcs. M3ydyenne Ouonorun obecriednBaeT yCiIoBHs s (hOPMHUPOBAHUS
WHTEJUICKTYaJbHBIX, KOMMYHHUKAIIMOHHBIX W HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAIMHM OWOJOTHYECKUX 3HAHUHU C
MPEICTABIICHUSIMH U3 JIPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH

u reorpadun. HazpaHHbIE TOJIOKEHUSI O MpeTHA3HAYECHUU Y4YEOHOro mpeameTa
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«buonorus» cocTaBUJIM OCHOBY Uil ONpEeNieHUus IOAXOJOB K OTOOpYy H
CTPYKTYPUPOBAaHHMIO €ro COAEpP’KaHUsA, IPEACTaBICHHOIO B Iporpamme II0
OHOJIOrUu.

Ot60p conepkanust yueObHoro npeamera «buonorus» Ha 6a30BOM YpPOBHE
OCYUIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJAX0Ja, B COOTBETCTBUU C
KOTOPBIM OOy4aroIIHuecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIEC JUIS
dopMupoBaHus O00IIEeHd KyJIbTYpbl, ONPEACNSAIONINE aJEKBAaTHOE IOBEACHHUE
YeJioBeKa B OKpYyXKaroled NpUpPOJHON cpenie, BOCTPeOOBaHHbBIE B MOBCEAHEBHOM
KU3HU U TpaKTU4YECKO nearenbHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHHM
3aHHUMAIOT 3JIEMEHTHI COJIEP KAHUS, KOTOPbIE CIIyKaT OCHOBOW ISl (POPMUPOBAHMUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
[HEHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTMYECKOTO 00pa30BAHMSL.

CrpykTypupoBaHUE cOJEpKaHHUd y4eOHOro marepuaja B Iporpamme Io
OMOJNIOTMM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aiuu u
HBOJIIOLIMU. B COOTBETCTBHUHU € 3TUM B CTPYKType yueOHoro npenmMera «buoaorus»
BBIJICJICHBI CIEAYIOIINE COACpKaTenbHble TUHUU: «buosorus kak Hayka. MeTosl
Hay4YHOIro TNo3HaHus», «KneTka kak Oumosornueckas cucrema», «OpraHu3zM Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpasue OpPraHudecKoro MHupay,
«IBOIOLMS KUBON NPUPOJIB, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3ydenust yueObHoro npeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIQZICHUE  OOYYalOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(DyHKLIHOHAJIBHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra M NOPUOOpPETeHHE YMEHH
WCIIOJIB30BaTh 3TH 3HAHMS I TPAMOTHBIX JEWCTBUII B OTHOLIEHWU OOBEKTOB
’KUBOW MPUPOJIbI U PELICHUS PA3IMYHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTrkeHue Lenu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM

YPOBHC o0OecrieynBaeTcs PEIICHUCM CIICAYIONIUX 3a1a4:



® OCBOCHHE OOYYAIOUIMMHCS CHUCTEMBI 3HAaHUW O OMOJOTMYECKUX TEOPHsX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYKAIIUX OCHOBOM
st popMUPOBaHUS TPEJCTABIEHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MUpA, O
METO/aX HAay4YHOI'O MO3HAHMS, CTPOCHUH, MHOTOOOPAa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AlMU, BBIAAIOIIUXCA OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

e (dopmupoBaHUe y OOyYarONIMXCS MO3HABATEIbHBIX, MHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX pa3BUTHS B
OMOJIOTUM HAyYHBIX B3IVISIIOB, UJEH M TOJIXOJOB K H3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHu3aliy;

® CTaHOBJECHHME Yy oOOywarommxcs oOmeill KynbTyphl, (QYHKIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBIICHUS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOAbl HAa OCHOBAHMM 3HAHUM M OIbITA, MOJYYEHHBIX IIPH
M3y4YeHUH OUOJIOTHH;

e (QopmupoBaHue Yy OOy4YaOIMIMXCA YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEILHOCTH YENIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

e BocnuTaHue yOeKIEHHOCTH B BO3MOKHOCTU IO3HAHMS YETIOBEKOM YKUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS ATUUYECKUX
HOPM TP MPOBEJICHUN OMOJIOTUYECKHUX UCCIIET0BAHMIM;

® OCO3HaHHWE IEHHOCTH OWOJOTWYECKUX 3HAHUM JUIsl TOBBIIIEHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpPBI, 1Sl POPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS;

e [MpUMEHEHHE NPUOOPETEHHBIX 3HAHWN W YMEHHUH B MOBCEIHEBHOW >KU3HU
IUI OLIEHKHU TOCJEIACTBUM CBOEH JEATEIbHOCTA MO OTHOIICHHUIO K OKPYXKAIOIIECH
cpene, COOCTBEHHOMY  3JI0POBBIO, OOOCHOBAaHME M  COOJIIOJICHHE  Mep

npoUIaKTUKH 3a00JIeBaHUH.



B cucreme cpemnero oOmiero oOpazoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBIISIETCS O0S3aTE€NbHBIM YUEOHBIM MPEIMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOI o0nacTh « EcTecTBEeHHO-HaYUYHbIE IPEIMETHI.

Jlnst  w3ydeHust Owosiormyi Ha 0a30BOM YpPOBHE CpPEIHETO OOIIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11

kimacce — 34 Jaca (1 gac B Hezeno).



COAEPKAHUE OBYUEHUSA

10 KJIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHY C OOIECTBEHHBIMHU, TEXHUUYECKUMH U
JIPYTrUMHU €CTECTBEHHBIMU HayKamu, (uiocodueil, 3TUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruun B (HOpPMHUPOBAHMM COBPEMEHHOM HAy4YyHOM KapTHUHBI MHpA.
Cucrema OHMOJIOTMYECKUX HaYK.

Metonbl  MO3HAHMS KMBOW NpUpPOAbl  (HAOMIOJEHUE, SKCIEPUMEHT,
OMHCAaHWE, U3MEpeHue, KilacCupUKamus, MOACIUPOBAHUE, CTATUCTUYECKAS
00paboTKa JIaHHBIX).

JdemoncTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Kosnbros, /. Yorcon u ®.
Kpuxk.

Tabnuupl 1 cxeMbl: «MeTOoIbl TO3HAHUS )KMBOU MPUPOIBI.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

[Tpaktuueckas pabdora Ne 1. «Mcmonb3oBaHue pa3Iu4HBIX METOAOB MpU
M3Y4YEHUU OMOJOTUIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U X OPraHU3ALMS.

KuBbpie cucrembl (OMOCHCTEMBI) KakK MpPEeAMET HU3YyUYECHHUS OHOJIOTHUHU.
OTauyme XKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPO/IBI.

CpoiictBa OumocucteM M HX pazHooOpa3ue. YpPOBHM OpraHusaluu
OMocuCTEM:  MOJICKYJISPHBIM,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHU3MEHHBIH,
MOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTE€OLIEHOTUUECKHU), OMoChepHBIil.

JdeMoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TTPU3HAKH KU3HI», «YPOBHU OpPTaHU3AIUU
YKUBOU IIPUPOIBDY.

O6opynoBanue: moaenb Monekyibl JJTHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.



XUMHUYECKAM COCTaB KJIETKU. XUMHUUYECKHUE 3JIEMEHTBI: MAKpPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIMM BOJALI W MHUHEpaAJIbHBIX BellecTB B KkieTke. lloanepikanue
OCMOTHYECKOTO Oananca.

benku. CoctaB U crpoeHue O€NKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnmblie 1 3aMEHUMBIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€NKOBOW MOJEKynbl (MepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpTUYHAA CTPYKTypa). XUMHUUYECKHUe CBoWcTBa OenkoB. buojoruueckue
byHKIUNA OEITKOB.

depmentsl — Ouosnormyeckue Karamuzatopbl. CrtpoeHue (¢depmeHTa:
aKTUBHBIA ILEHTp, cyOcTpartHas crneuu@uuHoct. KodepmenTsl. BuraMuHBL
OTnruns pepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

YraeBoasl: MoOHOcaxapuibsl (TJIFOKO3a, pubo3a U  Jae30Kcupudo03a),
aucaxapuabl  (caxapo3a, JakTo3a) M MoJMcaxapubl (Kpaxmai, TJIUKOTEH,
1eJuTI0I1032a). bruonorudeckue GyHKIUU YTIIEBOOB.

Jlununer:  Tpurauuepuabl, Qgochonmunuabl, crepouabl. [ HAPODUIBHO-
runpodoOHbIe  cBoiicTBa. buonormdeckue ¢yHkimu aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMMHI0B KaK MCTOYHUKOB YHEPTHUU.

Hyxkneunoseie xwucnorel: JHK wn PHK. Hykneotuaer — MoHOMEpSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkmuu JJHK. Crpoenue n pynkmuun PHK.
Bunasl PHK. AT®: ctpoenue u GpyHKIMH.

[utosorus — Hayka o kjerke. Kiietounas Teopus — MpUMED
B3aMMOJIEUCTBUS WJed U (HaKTOB B HAYyYHOM IO3HAHUHM. MeETOAbl H3y4YeHUS
KJICTKH.

Knerka kak memocTHas >kuBas cucrema. OOmue NpU3HAKA KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekynsl JIHK kak renernueckwii ammapar,
CUCTEMA CUHTE3a OelKa.

Tunel KJIETOK: dyKapuoTHueckas W mpokapuotmueckas. (OcoOeHHOCTH

CTpOEHHUsI MPOKapHOTUYECKON KieTku. Kierounas creHka Oakrepuil. CTpoeHue
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AYKapUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTENIbHON, >XUBOTHOM U
IpUOHOM KIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBbI KIETOK — KJIETOYHAsA CTEHKA, TJIMKOKAIUKC, UX
¢bynknuun. [Tnazmarnueckas memOpana, e€ cBoiictBa u GpyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opradHouabl kietku: OIIC, ammapart ['ombmxw,
nr30COMBl.  [IoTyaBTOHOMHBIE OpPraHOWJIbl KJIETKU: MUTOXOHAPHUH, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUM u TiacTua. Bunel mmactun. HememOpanHbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJICTOUYHBIA IIEHTpP, LECHTPHOJU, PECHUYKH,
KIyTUKU. OYHKIMHA OPraHOMIOB KJIETKU. BKirroueHus.

SAnpo — perynsTopHbii 1eHTp KieTku. CTpoeHue sifpa: sijaepHas 000J0uKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHUYECKHX OSJIEMEHTOB B HEKHUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOU IPUPOJIE».

Tabnmuubr u cxemsl: «llepuoanueckas Tabnuila XUMUYECKUX SIEMEHTOBY,
«CTpoeHne MOJIeKyJIbl BOJIbI», «brocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JIHK», «CtpoeHrne MOIEKyYIIbI
AT®y», «CTtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOCHHE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHne MpPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue szipa KIEeTKu», «YIeBoAbD), «JIMmuasn.

O6opyoBaHUE: CBETOBOM MHUKPOCKOI, OOOpYJIOBaHHE JJIS IMPOBEICHUS
HAONIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

JlabopaTopHblie M IpaKkTHYecKue padoTbl:

Jlabopatopuass pabora Ne 1. «M3yueHume KaTalUTUYECKOHW AKTHBHOCTH

(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)y».



Jlabopatopuass pabora Neo 2. «M3yueHue CTpOCHHs KJIETOK pPACTCHHI,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM Ha T'OTOBBIX MHKpOIIpenaparax u ux
OMKCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelecTB, Ui MeTadoJIu3M. AcCUMUIISLUs (IIJTAaCTUYECKU 0OMEH) U
JUCCUMWISIIIUSL (9HEPreTUYeCKuil OOMEH) — JBE CTOPOHBI €IMHOIrO0 Ipoilecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHUsS BEUIECTB W DHEPrUM B TOHUMAHHH
MeTabou3ma.

Tuner oOMeHa BemiecTB: aBTOTpoHBIN U TeTepoTpodHbIi. Pons hepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTe3. CeroBas u TemMHOBas (a3pl (oTocuHre3a. Peaknuu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A IS KU3HHU
Ha 3emiie. BiusiHue ycnoBuii cpenbl Ha (D)OTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PAaCTEHUU.

XeMOCHHTEe3. XEeMOCUHTE3UPYIoIe OaKTeprun. 3HaYeHUEe XeMOCHUHTE3a IS
KU3HU Ha 3emuie.

OHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BeIiecTB, BBIACICHUE U
aKKyMyJIMPDOBaHHE OHHEPruM B KJIETKE. OTambl HHEPreTUYECKOro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KucnoponHoe okucI€HUE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro ooMeHa.

Peaknuum marpuyHoro cuHte3a. ['eHermueckas wuHpopmamus u JIHK.
Peanuzanusi reHerudeckoil mHpopmanuu B KieTke. ['eHeTMUeCKud KOO U €ro
cBoiicTBa. Tpanckpunuusa — matpuunbiii cuntre3 PHK. Tpaucmsus — OuocunTes
Oenka. Otanbl TpaHciasiuuu. KoaupoBanume amuHokucinoT. Ponb pubocom B
OounocuHTe3e Oemnka.

Heknerounsle popmel sxu3HU — BUpYychl. Mctopust otkpsitusa Bupycos (. U.
NBanoBckuit). OCOOCHHOCTHM CTPOSHHUS ¥ JKH3HEHHOTO IIMKJIA BHPYCOB.

bakrepuodaru. bonesnu pacreHui, JKUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIC
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Bupycamu. Bupyc mmmynoxedurura yenoseka (BUY) — BozOymaurens CIIN/da.
OOpatHass ~ TpaHCKpUIIMSA, peBepTaza W uHTerpaza.  [Ipodwunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdemoHncTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuipl u cxembl: «Tunbl nutanusy, «Metadboauzm», «MUTOXOHIPUSY,
«JHepreTudeckuii oomen», «Xiopormiacty, «Potocuntesy, «Ctpoenune JTHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepunodarn», «Ctpoenune u xuzHeHHbI nukin Bupyca CIIN/da,
Oaktepuodaray, «Permukarms JJTHK».

Oo6opynoBanue: moaenu-anmnkanuu «Yasoenue IHK u tpanckpunuumsy,
«buocuntes 6enkay, «CTpoeHHne KIETKN», MOjesb cTpykTyphl JIHK.

Tema S. PazMHOKeHNe M MHAMBHUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHblil UMK, WIM KU3HEHHBIM IUKI KieTku. MHTepdaza u MHTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Permnukaruss — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHIIL.
JIMTUTONHBIA W TAaIUIOMJHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIBHOTO  PAa3BUTHS
OpPraHu3MOB.

Henenue knetkn — muto3. Ctaguu muto3a. IIpoieccel, mpoucxosiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOTMYECKUI CMBICII MUTO34.

[IporpamMmmupyemasi THOEIb KIETKHU — alloNTo3.

®dopMbl pa3MHOKEHUSI OPTaHU3MOB: Oecriosioe U mosioBoe. Bubl 6ecnonoro
Pa3MHOKEHUS: JICJICHUE HAJIBOE, ITOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BET€TAaTUBHOE pa3MHOXKEHUE. MICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE IS CEJICKIUU.

ITonoBoe PAa3MHOKCHHUC, €TO OTIUYUSA OT OecmoJIoro.
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Meiio3. Ctagun meito3a. Ilpoueccsl, NpoucxoAsiMe Ha CTagusix Meio3a.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuit cmeicia u
3HA4YEHUE MEN03a.

['ametorene3 — mporecc 0Opa3oBaHUs TOJIOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHW M sSudHUKU. OOpa3oBaHWE M Pa3BUTHE TMOJIOBBIX
KJIIETOK — TaMmeT (CrepMaTo30u[l, SHUIEKJIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OCOOEHHOCTH CTpPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIUIog0TBOpPEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBLHOE Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOiieHne, racTpyiisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPsAMOE, HempsMoe (JIMuuHO4YHOE). Bimsame
Cpelbl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButne pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUSA: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHS.

JdemoncTpanuu:

Tabmuubr 1 cxembl: «DOpMbl Pa3MHOXKEHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHuid», «BereratTuBHOE€ pa3MHOKEHUE
pacteHui», «Jlenenne xknetku Oakrepuity, «CTpoeHHE TIOJOBBIX KIIETOKY,
«Crpoenne xpomocoMb», «Knerounsri mukin», «Pemnmukanus JHK», «Mwutos»,
«Menosz», «Ilpsmoe u HenpsiMoe pa3BUTHE», « amMeTOreHe3 y MIIEKOIUTAONINX U
4enoBeka», «OCHOBHbBIE CTaJINA OHTOT€HE3A.

Ob6opynoBanue: MUKpPOCKON,  MHKponpenaparsl  «CriepMaTo30uabl
MJICKOIIUTAIOLIETO», «SHIeKIeTka MiueKonuTarumeroy, «Kapuoknses B KieTkax
KOpEelIKa JyKa», MarHuTHas MOJEib-aniuimkanus «JlejieHne KIETKW», MOJEIb
JTHK, Moznens MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKkTH4ecKne padoThbl:
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JlaGoparopuass padora Ne 3. «HaGmromeHme MUTO3a B KIETKaXx KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnass pabora Ne 4. «3ydyeHue CTpoeHHsI MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPONIPENApaTaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaunm reHeTuku. lMcropuss pas3BuTHs TEeHETUKH. Pomb
[IUTOJIOTUM U HMOPUOJIOTUU B CTAaHOBJICHMM TeHETUKHU. Bxiaa poccuilckux u
3apyOeXHbIX  YUYEHBIX B  pa3BUTUE  TEHETUKU.  MeTonbl  T'E€HETUKHU
(ruOpHI0IOTHICCKHM, U TOT€HETUYECKHUI, MOJICKYJISIPHO-TEHETUUECKUM ).
OCHOBHbBIE TEHETHYECKHE MOHATHS. ['eHeTnueckass CUMBOJIMKA, UCIOJIb3yeMas B
CXEMaxX CKpEIIUBAaHUM.

3aKOHOMEpPHOCTHU HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuHoe CKpenMBaHue. 3aKOH eIuHO00pa3us THOPUIIOB TMEPBOIO
nokoyieHus. IIpaBuno goMuUHMpOBaHMS. 3aKOH pACIHICIUIEHUS IPHU3HAKOB.
I'mnote3a ynctoTel rameT. [lojIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JurubpunHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOIO  HAcJeJI0BaHUs
npu3HakoB.  lluToreHeTnueckre  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyoniee ckpemuBanue. Mcrnonb30BaHne aHaIM3UPYOUIEr0 CKPEIMBAHUS
JUTS1 OTIPEJIETICHUSI TEHOTHUIIa 0COOU.

CuernneHHoe HacleqoBaHue mnpu3HakoB. PabGora T. Moprana mo
CLEIUICHHOMY HACJIEJOBAaHMIO T'€HOB. HapylieHne cuerieHusi TeHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOpUs HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['enernka nona. XpOMOCOMHOE OIPEACIICHUE T0JIa. AYTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omMoramerHele W TreTEeporameTrHble oOpraHu3Mmbl. HacnenoBanue
[IPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3MeHYNBOCTS. Bunet V3MEHUYHNBOCTH: HEHACJIEACTBEHHAS 151
HaclIeACTBeHHasA. Ponp  cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.

XapakTepucTuka MOAU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanuoHHBIA psg U
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BapualmoHHas kpuBas. Hopma peaknum npusHaka. KonumuecTBeHHbIE U
KaueCTBEHHBbIC TPHU3HAKKM M WX HopMma peakuuu. CBoicTBa MOAU(PUKAIIMOHHOM
W3MEHYHUBOCTH.

HacnencrtBenHast, WM TE€HOTHIUYECKAs, M3MEHYMBOCTh. KomOmHaTHBHAs
M3MEHYMBOCTh. Meio3 U TMOJOBOM MpOIECC — OCHOBA KOMOMHATUBHOMN
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUYMBOCTh. Kiaccudukaiust MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIe. YacToTa 1 mpu4IuHbBI MyTaluii. MyTareHHbie (HaKkTOPBHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAclieICTBeHHOM nu3menunBoctu H. 1. BaBuiiosa.

BHesnepHast HacIe€ICTBEHHOCTh U U3MEHUYUBOCT.

I'enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T'€HETUKH
YeJIOBEKA: TeHeaIOTHUCCKUM, OMM3HEIOBRIN, ITIUTOTCHETUUCCKUN, OMOXUMHUYSCKHM,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpeMeHHOE ONpeJICIICHUE TEHOTHIIA:
MOJJHOT€EHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[1I1P-anamm3a. HacmencTtBeHHble 3a00JCBaHMS YEIOBEKA: TCHHBIC OOJIC3HM,
00JIe3HU C HACJEACTBEHHOM MPEApPaCIOOKEHHOCTHI0, XPOMOCOMHBIE OOJIe3HH.
ComaTnueckue W TeHepaTuBHble MyTauuu. CTBOJOBbIC KiIETKU. [IpuHIUIBI
3I0POBOTO 00pa3a KM3HU, THATHOCTUKH, TPODUIAKTHKHA U JICUCHUS TeHETHUICCKUX
Oose3Her. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHME. 3HAYCHUE MEIUITMHCKOMN
TE€HETUKH B MPEJOTBPAIICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUN YEIOBEKA.

JdemoHcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmumet © cxembl:  «MOHOTMOpHUIHOE  CKpeIlUBaHWE UM €ro
[UTOTCHETUYECKAasi OCHOBa», «3aKOH pACHICIJIEHUS W €ro IUTOr€HETHYecKas
OCHOBa», «3aKOH YHCTOTHI  ramer», «JlurubpumaHoe  CKpeImMBaHHUEY,
«uTonornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIVBaHUsI, «Meitio3»,
«B3auMonencTere alIeNbHBIX T'€HOBY», «l'€HeTHYecKkue KapThl pacTEHUH,
KUBOTHBIX W YeJOBeKa», «l'eHeTnka monia», «3aKOHOMEPHOCTH HacCJeI0BaHUs,

CHOCINICHHOTO C IIOJIOM», ((KapI/IOTI/IHBI YCJIOBEKa MW JKHUBOTHBIXY, «BI/I)IBI
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U3MEHYUBOCTHY», «MoaudukannonHas W3MEHUYHUBOCTh», «HacnmemoBanme pesyc-
baktopay, «I'eHeTuka rpynm KpoBu», «MyTalimoHHasi U3MEHUYHUBOCTHY.

Ob6opynoBanue: MojAenu-anIuMKanuu «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKOI W MukKporpenapar «/Ipozoduia» (HopMa, MyTanuu
(opMBI KPBUIBEB M OKPACKH TeJa), repdapuii «I'opox MOCEBHOM».

JlaGopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGoparopnas padota Ne 5. «V3ydyeHue pe3yjabTaToB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOTIPEIIapaTax».

Jlabopatopnas padora Ne 6. «M3yuenrne MoauUKaIIMOHHON U3MEHYHBOCTH,
ITIOCTPOECHHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopatopHas padotra Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckas pabora No 2. «CocrTaBiieHHME UM aHaIu3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa U Ipoliecc. 3apOoKICHUE CENEKIMU U JTOMECTUKAIIMS.
Yyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTr000pa3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOHMCXOXKIEHUA AOMAIIHUX XUBOTHBIX. Copr,
opoja, ITaMM.

CoBpeMeHHBIE METObI CeJIEKIIMU. MacCOBBIM U MHIUBHUAYAJIbHBIA OTOOPHI B
CEJEKIIMM PACTEHUHM U JKUBOTHBIX. OLIEHKa JKCTEpbEpa. DBIM3KOPOICTBEHHOE
ckpenuBanue — HUHOpuAMHT. Yucras nuHus. CKpelMBaHUE YHUCTBHIX JIHHHIM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIUHT.
Otnanéunas tubpuamsanus W e€ ycrexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHHUE MOJUILUIOUAOB. JIOCTMKEHUS CENEKUMH PACTEHUW, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorus kKak oTpaciib MPOU3BOJACTBA. ['€HHAsi MHXKEHEepHUs. DTallbl

co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
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nHxeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KitoHupoBaHue BBICOKONPOLYKTUBHBIX  CEJIBCKOXO3SAMCTBEHHBIX OPIraHU3MOB.
OKojiornyeckue M 3Tudeckue  npodsembl. MO —  reHeTHuyecku
MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JdeMoHcTpauuu:

[Toprpers: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabmuupl u cxembl: Kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpaszus
KyJbTYpPHBIX pacTeHui», «llopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacreHunity, «Otnanénnas ruopuan3anusy, «Padotsl akagemrka M. @. Banosay,
«Ilomumnongus», «OObEeKThl OHOTEXHOJNOTHM», «KileTouHble KyIbTypel U
KJIOHHpOBaHHe», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJSDKM IUIOIOB U KOPHEIUIOJOB JAUKUX (QopM U
KYJIbTYpPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX0351iCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METONIBI U JIOCTHKEHHMS CEJIEKIIMM PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHLHIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOpaTOpHIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHASI 0HOJIOTHS.

[IpennocbIku BO3HUKHOBEHHUS 3BOJIIOIIMOHHONW TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OUOJNOrMU. BiusHuEe >BOIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CuzerenscTBa 3Boatonnd. [lameoHTONOrMYECKHe: MOCIEA0BATEIBHOCTh
HOSIBJICHUS BUJOB B IaJCOHTOJIOTUYECKOM JIETONHUCH, NepeXoiHble (HOPMBI.
buoreorpaduueckue: cxocTBO U paziuuue GpayH U GJIop MATEPUKOB U OCTPOBOB.

OMOpHOIOTUYECKUE: CXOACTBA W Pa3inyusi SMOPUOHOB pa3HBIX BHUIOB

IIO3BOHOYHBIX. CpaBHHTCHBHO—aHaTOMI/I‘ICCKHCI TOMOJIOTUYHBIC, AHAJIOTHUYHBIC,
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PYJIMMEHTApHBIE OpPTaHbl, aTaBU3MBbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MYyTEeH y BCEX
OpraHU3MOB.

OpomonmonHas Teopusi Y. [apBuna. Ilpennochuiku BO3HUKHOBEHHS
napBUHM3MA. JIBMXKYIIME CHUJIBI SBOJIIOIMK BUIO0B 1o JlapBuHY (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIpEAEsIEHHAs N3MEHUYUBOCTD,
0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunrtetudeckas Teopust 3Bosronuu (CTD) u e€ oCHOBHBIE TTOJIOKEHHUS.

MuxkposBoinonus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBuxymue cuiibl (hakTopbl) SBOITIOLNKU BUAOB B Mpupoje. MyTalmoOHHbIN
MpOIECC M KOMOMHATHMBHAs M3MEHUMBOCTh. [lOMmymnsiiMOHHBIE BOJHBI U JApeud
reHoB. M30Js1us U MUurpanusi.

EctecTBeHHbI1 0TOOp — Hampaistomuid (aktop sBomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco6IeHHOCTh OpraHU3MOB KakK pe3yJbTaT 3BoJonuu. [Ipumepsl
IPUCTIOCOOJIEHUN y OpraHu3MoB. ApoMopd03bl U UIMOAAANTALIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIe (DOpPMBI
BUI000pa3oBaHusi: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBonornusi. PopMbl  3BOMIOLMH:  (UIETHYECKAs, JAUBEPreHTHasd,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpaTuMoCTh IBOTIOINY.

[TpoucxoxieHue OT HecneuuaIn3upoBaHHBIX MpeAKoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas paguanus.

JdemMoHcTpanuu:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K.
M. Bbap, 3. I'ekkensb, . Mrosiep, A. H. CeBepiios.

Tabmuubr u cxembl: «Pa3Buthe oOpraHMYecKoro wMupa Ha 3emiey,
«3apoJIpIlId TTO3BOHOYHBIX >KHUBOTHBIX», «ApXEOoNnTepukc», «PopMbl OOpbOBI 32
cymecTtBoBanue», «EctecTBeHHBI 0TOOP», «MHOTrO0OOpa3ne COpPTOB PACTCHUINY,

«MHoroo6pasue  mopoJ  >KMBOTHBIX), «Tonynsauuny», «MyTaunoHHas
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U3MEHYHUBOCTH», «Apomopdo3by, «Umnoamanrammm», «OO0mmas aereHepanus,
«/IBrxymue cuibel 3Boirouun», «Kapra-cxema wMapupyra nyrtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHNE), « IKOJIOTHUECKOE BHI000pA30BAHUE.

O6opyoBaHUE: KOJIJIEKIIMS HACEKOMBIX C Pa3UYHBIMU THIIAMU OKPAaCKH,
Ha0oOp TJIOJIOB M CEeMsiH, KoJuieKuus «lIpuMepbl 3alIUTHBIX TPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOjeNb «OCHOBHBIC HAIPABJICHHS SBOJIOLUNY», 00bEMHAS MOJENb
«CTpoeHue roJIOBHOIO MO3ra HO3BOHOYHBIX).

buoreorpadguueckas kapra wmupa, Koiekinus «DopMbl COXPaHHOCTHU
UCKONIAEMbIX JKMBOTHBIX W pacTeHH», Moaenb ammmkauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, myTaruu GOpMbI KPBUILEB U
OKPACKH TeJna).

JlaGopaTopHblie U NpakTHYeCKHe padoThI:

Jlabopatopnasi pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(HOIOTrHIECKOMY
KPUTEPHUION.

JlaGoparopnas padora Ne 2. «OnucaHue MpUCIOCOOICHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuyHBIE TpPEICTABICHHUS O 3apOXKICHHM >XU3HU. HaydHble rumnoresbl
BO3HUKHOBEHHUS KHU3HUM Ha 3emjie: aOuOTreHe3 W maHcrepMus. XUMHUYEcKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMHUUECKOH 3BoJIIoIMU. HadanbHbie Tansl
ouonornyeckoi sBomonuu. I'unoreza PHK-mupa. @opmupoBanne meMOpaHHbBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBple KIETKHM M KX 3BOJIOLMSL.
@opMUpPOBAHME OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pazeutne xwu3Hu Ha 3emuie mo 3paMm M nepuonam. Karapxen. Apxeiickas u
nporepo3oiickas dpbl. llameosolickas 3pa u €€ mepuoabl: KEeMOPUUCKH,

OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUU.
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Me3so30iickas 3pa 1 €€ NepUoAbl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaiiHo3oickass 3pa u €€ [nepuoabl: MaJICOr€HOBBIA, HEOICHOBBIM,
AHTPOITOTE€HOBBIM.

XapakTepuCTUKa KJIMMaTa U Ie0JIOTHYECKUX MpoiieccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENIBHOIO M KMBOTHOTO MHpa. Apomopdo3bl y pacTeHHl u
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOTO MHpAa KakK OTpakeHHe 53BoMOUUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBoJIOIMS YenoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue npeacTaBieHUit
O TPOMCXOXKIEHUU 4esioBeKa. MeTolbl M3ydeHHs aHTpororeHesa. CxoacrtBa H
pa3IuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MOJIOKEHUE YETIOBEKA.

Jewxymue  cunbl  (pakTopel) — aHTpomoreHe3a.  HaciemcTBeHHas
M3MEHYMBOCTb UM  €CTECTBEHHbIA 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
M3rOTOBIICHUE OPYJUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaINM U BETBH IBOJIFOLIUH YEJIOBEKA: aBCTPAJIONMUTEKH, YemoBeK
yMmenbld, Yenosek npsamoxomsamui, YenoBek HeaHaepranbCKui, Yenosek
pasyMHbIil. Haxoaku HMCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHHUSA, 00OJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IUAL.

YenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONECOMIHAS
(eBpaswmiickasi),  Herpo-aBCcTpaliougHasi  (9KBaTopuajibHas),  MOHTOJOHIHAsS
(a3uarcko-amepukaHckas).  UepTbl  NMPUCTIOCOOJIEHHOCTH  TMpEJCTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHSM CYILIECTBOBaHUA. EJMHCTBO ueIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersl: @. Pequ, JI. Ilacrep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuier u cxembl: «Bo3amkHoBeHne COIHEUHON CHCTEMBI», «Pa3BuTHe
opraHuueckoro wmupa», «PacturenpHas KieTka», <OKuUBOTHas  KieTKay,

«HpOK&pHOTH‘I@CKaH KJIICTKa», ((COBpCMCHHaH CUCTEMaAa OPraHu4YCCKOro Mupar,
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«CpaBHEHHE aHATOMHUYECKHUX YepT CTPOEHHUS 4YENOBEKA M YeJIOBEKOOOpPa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKMX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKay», «/lpeBHeumme moam», «/peBHue moam», «llepseie
COBPEMEHHBIE JION», «HeT0BEeUECKUE pach».

O6opynoBanue:  Mymspku  «lIpoucxoxnaenue — 4denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINa, HEaHAEepTajblld, KPOMaHbOHLA), CIEHKH WIH
M300pa)KEHUS KaMEHHBIX OpYAHM MEepBOOBITHOIO 4YeloBeKa (KaMHU-YOIIIEPHI,
pyowmiia, ckpebna), TreoXpoHoOJoruueckas TaOnuIa, KoJUIeKiusa «Dopmbl
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble ¥ NpakTH4ecKue padoThbl:

[Tpaktuueckas padbora Ne 1. «3ydyeHHe MCKOMAaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKIIHSIX).

DKCKypcusi «IDBOJIIOLUSI OPraHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-
HAy4YHbIN WIH KPAaeBEAUECKUI My3€e).

Tema 3. Opranusmsl M OKpYyKaOas cpeaa.

DKkoJiorusi Kak Hayka. 3agadyd M pa3fesibl  AKOJOruu.  Merojabl
HKOJIOTMYECKUX HCCIEAOBAHUN. DKOJOTMYECKOE MHPOBO33PEHHE COBPEMEHHOIO
YeJI0BeKa.

Cpenbl oOuTaHUs OpraHU3MOB: BOJAHAs, HAa36MHO-BO3JAYyIIHAs, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue (¢dakrtopel. Kriaccudukamnus 3KOJIOTHYECKUX (DAKTOPOB:
abnoThyeckue, OMOTHYECKME M aHTPOINOTeHHble. JleMCTBUE 3KOJIOTMYECKUX
(aKTOpOB Ha OPTaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPHOIU3M.
[IpucnocoGnenusi  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DAaKTOPOB.
buonornueckue puTMmsl.

buotnueckue (bakTophI. Bunrsr OMOTHUYECKUX B3aMOJIECTBUU:
KOHKYPEHLIUS, XUIIHUYECTBO, CuMOMO03 U ero ¢opmel. [lapazutusm, koomneparus,

MyTyaliu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M,
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HeWTpanu3M. 3HadeHHe OWOTHYECKHMX B3aUMOJCHCTBHI IS CYIIIECTBOBAHUS
OpPIraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU nomyiasiuuu. OCHOBHBIE IOKa3aTelu
MOMYJSIUMN: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ peryJsius.

JdemoHncTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabnuupl u cxembl: kapta «lIpuponnsie 30Hb1 3eMan», «Cpenbl 0OUTaHUS
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJSIUU HHPY30pUU-Tyhenbk», «llumessie nemnmy.

JlabopaTopHbIe M IpaKkTHYecKue padoTbl:

Jlabopatopnas pabota Ne 3. «Mopdomornueckne 0COOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOMTaHUS.

JlabopatopHas padora Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIEyCcay.

[Tpaktuueckas pabora No 2. «lloacu€r MIOTHOCTHM NOMYJSUUNA pa3HbIX
BUJIOB PACTCHUIN.

Tema 4. Coo0mecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

CooOmiecTtBo Opranu3sMoB — OuoLeH03. CTpyKTypbl OHMOLEHO3a: BUIOBa,
MpPOCTpaHCTBEHHasA, Tpodudueckas (mmmeBas). Bunbl-momunantel. CBs3u B
OoHoIeHO3E.

Dxoyiornyeckre cuctemnl (dkocuctemsl). llonstue 00 »skocucteMe u
ouoreornieHoze. DYHKIIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: TPOAYLIECHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIeCTB U MOTOK SHEPIHH B IKOCUCTEME.
Tpodpuueckue (muiieBble) YpOBHU »HKOcucTeMbl. [luieBble Lemu ©  CeTH.
OcCHOBHBIE TIOKa3aTeJIM SKOCUCTEMbI: OHOMacca, MNPOAYKLHSA. ODKOJOTUYECKHE
nUpamMubl: MPOAYKUHWH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHCTEM:

YCTOMYMBOCTb, CAMOPETYJIALHMS, pa3BuTHe. CyKUeccusl.
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[TpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOIO
VI IHPOKOJIMCTBEHHOTO JIEca.

AHTpONOreHHBIE  3KOCHUCTEMBI.  ATPO3KOCHUCTEMBIL. Y POOIKOCUCTEMBI.
buonornueckoe u X035iCTBEHHOE 3HAYEHHUE arPO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak ¢akrop ycronuuBocTH 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOro pa3HOoOOpa3us Ha 3emIle.

Yuenue B. U. Bepuanackoro o 6mocdepe. ['paHuIipl, cocTaB U CTPyKTypa
ouochepnl. KuBoe BemecTBoO u ero ¢gyHkuuu. OcobeHHOCTH Ouocdepsl Kak
rno0agbHONW 3KOcUCTeMBbl. JlMHamuueckoe paBHOBecue€ M OOpaTHas CBs3b B
ounocdepe.

KpyroBopoTsl BemecTB 1 OMOr€0OXUMHUYECKUE UKIIbI JJIEMEHTOB (YyIJIepoa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeuectBO B Ouochepe 3emiin. AHTPONOTCHHBbIE W3MEHEHUS B
ouocdepe. ['modanbHbBIE SKOJIOTHYECKUE TPOOTIEMBI.

CocyniecTBoBaHuE IPUPOJIBI U YeJI0BEYECTBA. CoxpaHeHnue
Oropa3zHoo0Opasusi Kak OCHOBa yCcTOM4MBOCTH Ouocdepsl. OCHOBA palliOHATBHOTO
VIOpaBIEHUS MPUPOJHBIMU pECypcaMud W HUX UCIHOdb30BaHuE. JlocTHKeHUs
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdemoncTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuauckuid.

Tabnuupl u cxemsl: «[IumeBsle nenu», «bUoLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenn nuTanus», «IKOJOTHYECKasT MHUPAMHIAY,
«buochepa u yenosek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOro Jjeca», «bwuomeHo3 Bogoéma», «ArpoueHos3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCUCTBHUS HA Ipupody», «BaxHeWmne HUCTOYHUKHU
3arpsi3HEHUs BO3JyXa M IPYHTOBBIX BOA», «IlouBa — BakHEHIIas COCTaBISAOIIAS
ounochepr», «DakTopel Aerpaganuu mousy, «llapHukoBelil 3¢ dexT», «DaKkTopsl

PaAMOAaKTUBHOTO 3arps3HeHust Ounocdepb», «OOmas crTpykrypa Ouochepsn,
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«PacnipocTpanenne xu3Hu B Oumochepe», «O30HOBBI dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopot azota B mpupoae».
OOopynoBanue: Mojenb-anIuIMKauusa « TUmuuHble OMOLIEHO3bI», repOapuit
«PactutenpHble COO0IIECTBaY, KOJIeKIIUM «buorienosy, «Bpeaurenn BakxHEHIITHX
CEIbCKOXO3SIMCTBEHHBIX KYJBTYp», TepOoapuui ¢ KOJUIEKIIUM pACTeHHH U
YKUBOTHBIX, IPUHAJUICKAIINE K Pa3HBIM SKOJOTMYECKHUM TPYyIIaM OJIHOIO BHUJIA,
Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUIOB

paCTCHI/Iﬁ N ’JKUBOTHBIX.

23



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O
BUOJIOI'MN HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O
OBPA3OBAHUA

Cormacho ®I'OC COOQO, ycraHaBIuBarOTCS TpPeOOBaHUS K pe3yjbTaTam
OCBOCHHUs OOydYalomMUMHUCA TporpaMM CpeaHero oOmero  0o0pa3oBaHUS:
JUYHOCTHBIM, METAMIPEMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATDHI

B cTpykType JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS Tpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIFOIINE: OCO3HAHNWE OOYYaAIOIIMMUCS POCCHUICKOMN
IPAXKIAHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, Haluyue MOTHBAIMM K OOydYeHHIO OHOJIOTHH,
IIEJICHANIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH M MCTOPUYECKUX TPAIUIIMN pPa3BUTHS OHMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU yCTaHOBKAMH, NPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME OKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TITAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOEHUS MpeaMeTa « buosnorus» JOoCTUTratoTCs B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEILHOCTU B COOTBETCTBUU C
TPAJULIUOHHBIMUA POCCUMUCKUMU COLIUOKYJIbTYPHBIMU, HICTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH NO3ULMM JIMYHOCTH, MAaTPUOTU3MA,
YBaKEHMS K 3aKOHY M MPaBOIOPSAKY, YEIOBEKY TpyAa U CTapIIeMy MOKOJEHHUIO,
B3aMMHOTO YBa)KCHHUS, OEPEKHOTO OTHOIICHWS K KYJIbTYpHOMY HACIEAUIO H
TPpAAULKSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon Penepauuu, npupoae u
OKPYXarUIEn cpelie.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHUS ydeOHOTO mpeameTa «buomorusy

AOJIKHBI OTpaXKaTb TOTOBHOCTL U CIIOCOOHOCThH o6yqafonmxc;1 PYKOBOJACTBOBATLCA
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chopMHUPOBAaHHONW BHYTPEHHEW TMO3UIIMECH JHUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpHUCHTAIlM{, TIO3WTUBHBIX BHYTPEHHHX  YyOEXKJICHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
OTBITA M OIbBITA JICSITEILHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:
1) rpamaaHCKOro BOCIMTAHMS:

e CchOpPMHPOBAHHOCThH TPAXKIAHCKON MO3UIIMUA O0YYAIOIIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

® OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U O0O0S3aHHOCTEH, YBaKCHHE
3aKOHA M MIPaBOMOPSIIKA;

® TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TIPHU CO3/IaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEIbHBIX 3aJ1ad, BBITOJTHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

® CIIOCOOHOCThH ONpEAEIsITh COOCTBEHHYIO TO3UIMIO IO OTHOLICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

® YMEHUE YUYHUTHIBATh B CBOUX JECUCTBUSX HEOOXOAUMOCTH KOHCTPYKTUBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOEKACHUSMHU, KYJIbTYPHBIMU LIECHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

® TOTOBHOCTh K COTPYJHMYECTBY B IIPOLECCE COBMECTHOIO BBIMIOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMPU OOCYXXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJICPKAHNS,

® TOTOBHOCTh K TyMAaHUTAPHON U BOJOHTEPCKOMN JEATEIbHOCTH;

2) IaTPUMOTUYECKOT0 BOCTIUTAHUSA:

e c(opMHUPOBAHHOCTH POCCUHCKOM TPaXKIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTU IEpE.
PonuHol, ropmoctm 3a CBOM KpaHl, CBOXO PoanHy, CBOM SI3BIK M KYyJbTYpY,

IMpoUIJIOC U HACTOAIICC MHOTIOHAIITMOHAJIbHOI'O HApOJda POCCI/II/I;
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® I[ICHHOCTHOE€ OTHOIIEHWE K TMPUPOJHOMY HACICIUID W NaMATHUKaM
MPUPOABI, NOCTHMXKEHUsIM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX,
TPYJE;
® CHOCOOHOCTH OILICHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWUOJOTUM, TOHUMAHHUS 3HAYCHHS OHOJIOTUM B TIO3HAHMM 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO O0IIECTBa;
e yjeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXE€HHUIO0 W 3ammre OTeyecTsa,
OTBETCTBEHHOCTh 3a €T0 Cyb0Y;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
® OCO3HaHME AYXOBHBIX LIEHHOCTEN POCCUKUCKOI0 HAPOJa;
¢ chOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHHSI,;
® CHOCOOHOCTHh OIIEHWBATH CUTYAIlMI0 M MPUHUMATH OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;
® OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYIyIIEro;
® OTBETCTBEHHOE OTHOLICHHE K CBOUM POJMTENSM, CO3JaHUI0 CEMbM Ha
OCHOBE OCO3HAHHOT'O NPUHATHS LIEHHOCTEH CEMEWHOM WU3HU B COOTBETCTBHUU C
TpaguuusaMu HapooB Poccuu;
4) 3cTeTHYeCKOr0 BOCTIUTAHMS:
® HCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUIA;
® [IOHWMMAaHHWE dSMOLKUOHAIBHOTO BO3JACHUCTBUS KUBOU MPUPOABI U €€ HEHHOCTH;
® TOTOBHOCTh K CaMOBBIPAKECHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JIMYHOCTH;
5) ¢pusuyeckoro BocnuTaHus, (POPMUPOBAHUA KYJILTYPbI 310POBbS U
3MOILMOHAJIBLHOIO 0JIaronoJay4ms:
e [IOHMMAaHWE W peanu3alus 3J0POBOro W 0O€30MacHOro oobpa3a KU3HU
(3mopoBOoe  TMTaHWE, COOJIOJICHWE TUTUEHUYECKUX TPaBUI W HOPM,

cOAlaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pETyJspHas Quznyeckas
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aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3MUECKOMY U TICUXHUYECKOMY 3/10POBBIO;

® TIOHMMaHWE IIEHHOCTH TIPAaBWJI WHAWBUAYAJIbHOTO U KOJUICKTUBHOTO
0€30mMacHOT0 MOBEICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HHU JIFOICH;

® OCO3HAHWE TOCICACTBUNA W HETPUITHS BPEAHBIX MPHUBBIUCK (YIOTpeOIeHUS
QJIKOTOJISI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

® TOTOBHOCTH K TPYIYy, OCO3HAHUE IIEHHOCTH MAacTEpPCTBA, TPYI0JIIO0HE;

® TOTOBHOCTh K AKTUBHOH JICATEIHHOCTH TEXHOJIOTMYECKOW M COIMAIbHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH, TIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHATH TAKYIO JIEATEIbHOCTD;

® UHTEPEC K pa3IudHbIM chepaM MpoPeCcCHOHATBHON JESTEIHHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

® TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHWIO W CaMOOOpa30BaHWIO Ha
NPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

® DKOJIOTHYECKH IEJIECO00pa3HOE OTHOIICHUE K TPUPOJC KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYITICCTBOBAHUS;

® TIOBBIIICHHWE YPOBHA OKOJOTHYECKON KYyJNbTYphbl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TTOCTYIIKOB M OIGHKM WX BO3MOXHBIX IOCIICACTBUMA  JUIS
OKPYIKAIOIIEN CPEIBI;

® OCO3HaHHWE TIO0OATBLHOTO XapakTepa KOJOTHUYECKHX MPOOJieM W MyTed HX
pEIICHHS;

® CHOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble TMPU HM3YYCHUH OHOJIOTHUU
3HAHMST W YMEHUS TIpU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM

MPUPOJIONIONH30BaHUEM  (COONIOACHUE  TPAaBWJI  TIOBEACHHWS B MPHUPOJIE,
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HalpaBJICHHBIX HA COXPAaHCHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
IKOCHUCTEM, Orochepsl);

® AKTUBHOE HENPUATUE JEUCTBUM, MPUHOCAIIMX BpEl  OKPYXKAIOLIEH
MPUPOJHON Cpelie, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

® HajguMyue Pa3BUTOrNO  SKOJOTMYECKOTO  MBIIIIEHUS, OSKOJOTHYECKON
KYJIbTYpPbI, OIbITA JESATEIbHOCTH SKOJIOTMYECKOM HANpaBIC€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAIBLHOU
IPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOU AEATEIbHOCTU IKOJIOTHUYECKOM
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

¢ CchOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

® COBEPUICHCTBOBAHUE S3BIKOBOM M YHUTATEIILCKOW KYJIbTYpbl KaK CpEICTBA
B3aUMOJECHUCTBUS MEXKIY JIFOJbMU U MTO3HAHKS MUPA;

® TOHMMaHWEe crnenupuKky OUOJOTMM KaK HAayKH, OCO3HaHUs €€ pojau B
(GhopMUPOBAHUU PAIMOHAIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPEJCTaBICHUS] 00 OKpYXKAIolleM MHUPE KaK O €IMHCTBE MPUPOJIbI, YEJIOBEKa U
oOmiecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHHUU MpodsieM
COXpaHEHHMS TPUPOJHOTO PABHOBECH S,

e yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJIi COBPEMEHHOM IMUBUIIH3AINU:
oOecrieueHusi HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTeil BhIXOJa M3 II00ATBHBIX AKOJOTHMUECKUX MPOOJIEM U
oOecrieueHusi  mepexola K  yCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
HCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHUIO HOBBIX CTaHIAPTOB

YKU3HU,
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® 3aUHTEPECOBAHHOCTh B IOJYYEHHH OHOJIOTMUECKMX 3HAaHUW B ILEIX
MOBBIMICHUST OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaroImmxcs, GopMUPYEMO
IIPU U3yYEHUH OMOJIOTHH;

® [IOHMMAaHHWE CYUIHOCTH METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJy4YaeMble 3HAHUS IS aHaiu3a u
OOBSICHEHUS SIBIICHUIN OKPYXAIOIIEro MUpa U MPOUCXOAIIUX B HEM HM3MEHEHH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB H
MUMEIOIIUXCS JAHHBIX C IEJIbIO MOJYyUYEHHUs TOCTOBEPHBIX BHIBOJIOB;

® CIOCOOHOCTh CaMOCTOSITENIbHO HMCIOJB30BaTh OMOJIOTMYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

® OCO3HaHHWE LIEHHOCTU HAyYHOH NEATEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH
MPOEKTHYIO U UCCJIEI0BATENbCKYIO AESITENbHOCTh MHINBUAYAIBHO U B TPYMIIE;

® TOTOBHOCTh M CIHOCOOHOCTHh K HEMPEpPHIBHOMY OOpa30BaHUIO U
caM000pa3oBaHNI0, K aKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OWUOJOTHU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATHI
MeranpenMeTHble pe3yJabTaThl OCBOCHHs yueOHOTO mpeamera «buomorus»

BKJIIOYAIOT: 3HA4YMMble i1 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOLIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TOHSITHS, OTPaKaroIIe
LEJIOCTHOCTh HAYYHOM KapTUHBI MHUpAa U CcHeuu@UKy METOAOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, 3HEPIHs, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEeIOBaHUE,  HAONMIOJEHHWE,  HM3MEpPEHUE, OKCIEPUMEHT U APYIHX),
YHUBEpCAIbHBIC Yy4YeOHBbIC JelcTBHs (TIO3HABaTEIbHBIE, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue byHKUMOHANTBHOU
IPaMOTHOCTH W  COLMAJIbHOW KOMIETEHIMU O0O0yYaroluxcsi, CHOCOOHOCTb

06yan0me05I HCIIOJIBb30BaTh OCBOCHHBIC MCKIUCTUIIIINHAPHBIC,
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MHPOBO33PEHUYCCKHE 3HAHUS W  yHUBEPCAIbHBbIC Yy4eOHBIC JCHCTBHSI B
ITO3HABATEJIILHOW M COLIMAJIbHOM MPAKTHUKE.
MertanpenMeTHbie pe3ysbTaThl OCBOCHHUS MPOrPAMMBI CPEAHETO OOIIETO
00pa3oBaHUs JIOJHKHBI OTPAXKaTh:
OBJajenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJIbLHBIMH
JeUCTBUSIMM:
1) 0a30Bble JJOrHYecKHe JAeicTBUS:
® CaMOCTOATENIbHO  (popMyiupoBaTh W  aKTyaJlU3UpPOBaTh  MpoOIIEeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
® UCIMOJB30BaTh IMPU OCBOCHUU 3HAHUW MPUEMBI JIOTMUECKOTO MBIIUICHUS
(aHanu3a, CMHTE3a, CPaBHEHMSI, Ki1acCH(pUKaIMK, 0000IIEeHHS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh MX XapaKTEepHbIE NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSTUSMH);
® OMNpENeNATh LEIH JAESITEIbHOCTH, 33/JaBas MNapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEILHOCTH C TOCTABICHHBIMHU LICJISIMU;
® HCIIOJB30BaTh OUOJOTUUECKHUE MTOHATHS JJIsl 0OBsCHEHUS (DAKTOB U SBJICHUI
YKUBOU IIPUPOJBIL,
® CTPOUTh JIOTHYECKHE paCCyX JeHUs (MHIYKTUBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIFOUCHHS;
® [IPUMEHSITH CXEMHO-MO/ICIILHBIC CpencTBa JUTS IPEJICTABICHUS
CYIIECTBEHHBIX CBSI3€M U OTHOIICHHM B M3ydaeMbIX OMOJOTUUECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMM  pa3HOrO  PpoJia,  BBIABICHHBIX B  Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;
e paspalaThIBaTh IUIaH PEUICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIIUXCS
MAaTEPHUATIBbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
® BHOCHUTh KOPPEKTHBBI B  JIESITEIBHOCTh, OIIEHUBATh COOTBETCTBUE

PE3YyJIbTATOB LECIIAM, OLICHUBATH PUCKHU HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,
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® KOOPAWHUPOBATb W  BBIMOJHATH pabOTy B  YCIOBHUAX PEaTbHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

® pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe MCCIeN0BaTEIbLCKHE 1eHCTBUSA:

® BIAAETh  HaBBHIKAMH  Yy4eOHO-MCCIENOBATENbCKOW M TPOEKTHOM
AESITENFHOCTH, HABBIKAMU pa3peieHus Mpo0IeM, CTOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEIFHOMY TTOMCKY METOJIOB PEUICHHS MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO
pa3IMYHBIX METOJIOB MIO3HAHUS;

® JCMONB30BaTh PA3IMYHBIC BUABI JIEATEIBHOCTH IO TMOJYyYEHHUIO HOBOTO
3HaHWs, €ro WHTEepIpEeTalud, MPeoOpa3oBaHUI0O M TMPUMEHEHHIO B YYEeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATIBHBIX TPOEKTOB;

e (hopMHPOBATh HAYYHBIN THUIT MBIIUJICHUS, BJIaJ€Th HAYYHON TEPMUHOJIOTUECH,
KJIIOYEBBIMU MTOHATUSIMU U METO/IAMH;

® CTaBUTh M (QOpMyIHpPOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JESTEIHHOCTH 1 KU3HCHHBIX CUTYAITUsX;

® BBHIBISTH TNPUYNHHO-CICACTBEHHBIC CBSI3M M aAKTyalIH3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHUs, HaXOJUTh apryMEHTHl HJIsi JI0Ka3aTelIbhCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MMapaMeTPhbl U KPUTEPUU PEIICHUS;

® QAHANU3MPOBATH TMOJYYCHHBIE B XOJ€ pEHICHHS 3a7aud PE3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
yCIOBHSIX;

® 1aBaTh OIICHKY HOBBIM CHUTYaIlUsM, OIICHUBATH MPHUOOPETEHHBIN OTIBIT;

® OCYUIECTBJIATH II€JICHANPABICHHBIM MOUCK MEPEeHOca CPEJCTB M CIOCOOOB
nercTBUS B MPOGECCUOHATIBHYIO CPENy;

® yMETh MEPEHOCUTH 3HAHUSA B IMO3HABATEJIbHYIO M MPAKTUYECKYIO OOJACTH
KHU3HEAEATEIbHOCTH;

® yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;
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® BBIJBUTATh HOBBIC UJCH, MPEAJAraTh OPUTHHANBHBIE TOIXO0bl U PEIICHHUS,

CTaBUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE aIbTePHATUBHbBIE PELICHHUS.
3) pa6ora ¢ unpopmanmei:

® OpHCHTHPOBATHCS B PA3IMYHBIX HUCTOYHHKAX uHMopMamuu (TEKCTe
y4eOHOro 1ocoOus, Hay4YHO-IIOMYJIIPHOU JIuTepaType, OMOJOTHYECKHUX CIOBApSX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UpPOBAThH
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (OPM IPEICTABICHUS, KPUTHUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

e (opMyIUpPOBaThH 3aMPOCHl U MPUMEHATh Pa3IUYHbIE METOAbI MIPH MOUCKE U
otbope Ouosornueckoil mHGOpPMAIUKA, HEOOXOIUMON JUISl BBITIOJHEHHUS YUeOHBIX
3azay;

e mpuoOpeTaTh OMBIT HCHOIb30BaHUS WH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHi, COBEPILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIIOIb30BAHUS Pa3INIHBIX
IIOUCKOBBIX CUCTEM;

® CaMOCTOATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  MpeaCTaBICHUS
Oounonornyeckod uHpopmauu (cXeMbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKH
H Ipyroe);

® CNOJNB30BaTh HAy4yHBIM S3bIK B KauyecTBE CpeAcTBa INpu padbore ¢
Ovonornyeckod HHPOpMalUe: MTPUMEHATh XUMHUYECKHE, (U3UUYECKUE U
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIIATYDY,
UCMOJb30BaTh M MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTJIsTHOCTH;

e BIAAETh  HABBIKAMH  pPACMO3HABaHWS U 3aIIUTHl  HHPOpPMAIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUAIMM:
1) oOmenme:
® OCYUIECTBJISATh KOMMYHHKAIlMM BO BceX c(epax KU3HH, AaKTUBHO

y4acTBOBaTh B JMAJIOr€ WM JAUCKYCCMM IO CYIIECTBY OOCYKIAEMOMl TeMbl
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(ymeHue 3a/1aBaTh BOIPOCHI, BHICKA3bIBaTh CYKJICHUS OTHOCHUTEIHLHO BBITTOJHEHUS
IpeJIaraeMou 3aJau, YYUThIBATH HHTEPECHI U COTJIACOBAHHOCTD MO3ULUNA APYTHUX
YYaCTHUKOB JMAN0ra WU JUCKYCCHH);

® pacro3HaBaTh HeEBepOalbHbIE CpPEACTBAa OOIIEHHUS, MOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYAaIlHi,
YMETbh CMSATYaTh KOH(MDJIUKTHI U BECTH MEPETOBOPHI;

® BIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIIEHUSI U B3aUMOJIEHCTBUS, TOHUMATh
HaMEPEHUS IPYTHUX JIIOJEH, MPOSBIISTh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOpPEKTHOU popme GOopMyJIMPOBATH CBOM BO3PAKEHUS,;

® pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOK TOUKY 3PEHHUS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMeCTHa JAesiTeJIbHOCTD:

® [IOHHMAaTh U MCIOJI30BATh MPEUMYIIECTBA KOMAHIHOW W UHIUBUIY UTbHOU
PaboTHI MPU PEIICHUH OMOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS TP PEIICHUU yueOHOM 3a/1auu;

® BbIOMpaTh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUU C Y4E€TOM OOIIMX
WHTEPECOB, BO3MOKHOCTEN KaXKJI0TO YJCHa KOJUICKTUBA;

® [PUHUMATh LEJIM COBMECTHOW JIESITEIbHOCTH, OpPTraHU3O0BBIBATH U
KOOPJAWUHHUPOBATH JIEUCTBUSA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacrpenensTh pojid C Y4E€TOM MHEHHUM YYaCTHUKOB, OOCYXJAaTh pE3yJbTaThl
COBMECTHOM pabOTHI;

® OIICHMBaTh KAue€CTBO CBOEr0 BKJIaJa M Ka)XXJIOro y4YaCTHUMKA KOMAaHJIbl B
OOIIMIA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

® [peiaraTb HOBBIE MPOEKTHI, OLECHUBATH HJECH C IO3ULUWHA HOBHU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

® OCYHIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIAYHBIX
CUTYaIUAX, IPOSIBIISATh TBOPUYECTBO U BOOOPaKEHUE, OBITh HHUITUATUBHBIM.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHA PEryJIATUBHBIMU HeﬁCTBHHMH:
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1) camoopranuszaumus:

® CNOJb30BaTh OHMOJOTMYECKHE 3HAHUA MJI1 BBISIBICHUS NpoOJIeM M UX
pellIeHus B )KM3HEHHBIX U YUEOHBIX CUTYyAIUIX;

e BHIOMpAaTh HAa OCHOBE OMOJOTMYECKHX 3HAHUA UEJIEBbIE U CMBICIOBbBIE
YCTAHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KUBOM MPHUPOJE,
CBOEMY 3710POBBIO U 3/I0POBbI0 OKPYIKAIOILINX;

® CaMOCTOATEIBHO OCYIIECTBIATh MO3HABATEIBHYIO JNEATEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJjadyu B 00pa3oBaTEIbLHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

® CaMOCTOSITEIbHO COCTaBJIATh IUTAH pEUIeHHs MpodsieMbl ¢ y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTEHUH;

® J1aBaTh OLICHKY HOBBIM CUTYAallMsIM;

® pacHIMpATh PAMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

e JieJaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHMUE;

® OLICHUBATh NPUOOPETEHHBIN OMBIT;

® CcnocoOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOW SPYIULUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TMOBBIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

® J1aBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B JAESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

e BIAJETh HaBbIKAMHU IIO3HABATENbHOM  pedrexkcun Kak  OCO3HaHHUSA
COBEPIIAEMBIX JEHCTBHUM M MBICIUTEIBHBIX IPOLECCOB, MX PE3yJIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peQIIEKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOT'O PEILIEHUS;

® YMEThb OLEHUBATh PUCKH M CBOEBPEMEHHO IMPUHUMATh PELIEHHA IO HX

CHM)KEHMIO;
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® [PUHMMAaTh MOTHBBI M apryMEHTBhl JPYTMX INpPH AHAIN3E PE3YyJbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0sl M IPYTrUX:

® [PUHUMATh ceOsl, MOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

® [pPUHUMAaTh MOTHBBI M apryMEHTBhl JPYTrUX INpHU aHaJM3€ pPe3yJbTaTOB
NEATEIBHOCTH;

® [pHU3HABATH CBOE MPABO U MPABO APYIUX HA OLIHUOKH;

® pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTrOTro YeJIOBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue st yueOHoro npeamera «buonorusy»
Hay4yHbI€ 3HAHUSA, YMEHUS U CIOCOObI IEHCTBUI MO OCBOCHHUIO, HHTEPIIPETALUN U
npeoOpa30BaHUIO 3HAHUM, BUJIbI ACSITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PA3JMYHBIX YUEOHBIX CHUTyalUsiX, a TaKK€ B PEATbHBIX
KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX ¢ Ouojorueil. B mporpamMme mnpeameTHble
pe3ybTaThl MPEACTABIICHBI IO F0J1aM 00yUYEHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

e c(hOpMHPOBAHHOCThH 3HAHUI O MECTE U POJIK OUOJIOTUU B CHCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOrUHU, (PYHKIIMOHATBEHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs )KU3HEHHBIX 33/a4;

® YMEHHE PaCKpbIBAaTh COJAEpPNKAHUE OHOJOTMYECKUX TEPMHHOB M IMOHSATHM:
KU3Hb, KJE€TKa, OpraHu3M, MeTaboiu3M (0OMEH BEIIECTB M IpeBpalleHue
HHEPrUur), TOMEOCTa3 (CaMOperyssiius), YpOBHEBass OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT U

Pa3BUTHUC,
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® yYMEHHE Wu3Jararb OHOJOTMYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHAs,
MyTaIlMOHHAsI, IIEHTpaJbHAS JIOTMa MOJICKYJIApHON Oumomorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 1eHTpax MHOTooOpas3us u
MPOUCXOXKECHUS KyJIbTYpHbIX pacTtenuil H. V. BaBuiioBa), onpenensarh rpaHUIIbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

® yMEHHE BJIAJIETh METOAAMHU HAYYHOTO TIO3HAHUS B OMOJIOTUM: HAOIIOIEHUE U
ONMCAHUE KUBBIX CUCTEM, IPOLIECCOB M SIBJICHUW, OPraHW3allsl U IPOBEJICHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y MCCIEAYyEeMbIMU BEIMYMHAMHU, OOBSCHEHUE TMOIYYCHHBIX
pPE3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSATHUWA, TEOPUM U 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTATOB;

® YMEHUE BBIJICIIATh CYIUIECTBEHHbBIC MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BELIECTB U IMPEBpAIIEHUS] PHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOT0 M JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUs, WHIAMBHUIYAJbHOIO pPAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

® yMEHHE MPUMEHATh MOJyYCHHbIC 3HAHUS JJI1 OOBSICHEHUS OMOJIOTHYECKHX
IPOLIECCOB M SIBJICHUM, IUIsl MPUHATUS MPAKTHUYECKUX PELICHUI B MOBCEIHEBHOM
KU3HU C LETpI0 oOecredyeHus 0e30MacHOCTH CBOEro 370pPOBbS U 3/10POBbS
OKPY>KaIOIIUX JII0IeH, COOIIOICHUSI HOPM IPaMOTHOIO MOBEACHUS B OKPYKarolIeH
NPUPOAHON Cpele, MOHMMAaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHXKCHHM
COBPEMEHHOU ouonoruu 17§ OMOTEXHOJOTUA I PalHUOHAIBHOIO
MIPUPOAOTIOIB30BAHHS;

® YMEHHE pEIIaThb JJIEMEHTApHbIE TEHETUYECKHE 3aJaud Ha MOHO- U
IUTUOPUAHOE CKpEIIMBAaHUE, CLEIJIEHHOE HacleAOBaHUE, COCTABISATh CXEMBI
MOHOTMOPHIHOTO CKpPEIMBAHMS IS MPECKAa3aHUsl HACJIEIOBaHUS NPU3HAKOB y

OpraHu3MoOB;
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® YMCHHE BBINONHATH JIAOOPATOPHBIE W TPAKTHYECKUE PaObOTHI, COOIIOIATH
mpaBuia mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYA0BAHUEM;

® yYMEHHE KpPUTUYECKH OIICHMBATh M HWHTEPIPETHPOBATH HHGOPMAIIIIO
OMOJIOTUYECKOTO  COJIEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEeACTBAa MacCoBOW MH(OpMAIINU, HAYYHO-TIOMYJISIPHBIE
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HWCCICAOBAHWN B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH;

® yYMCHHE CO3/1aBaTb COOCTBCHHBIC IMCHMEHHBIE W YCTHBIE COOOIICHUS,
000011ast 6MOJIOTHYECKYI0 UH(OPMAILIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHITUMHBIN anmnapaT OUOIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 11
KJlacce NOJKHBI OTPAKATh:

e chOpPMHPOBAHHOCTH 3HAHUI O MECTE W POJIU OMOJIOTHUHU B CHCTEME HAYyYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay9YHOW KapTHHBI MHpPa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE Owonoruu, (PyHKIIMOHATBEHON
IPaMOTHOCTH Y€JIOBEKa JUIs pEIICHUS KU3HCHHBIX 3a/1a4;

® YMCHHE PAaCKpBIBAaTh COJCpKAHUE OMOJOTHYECKUX TEPMHHOB M TTOHSATHI:
BU/JI, TOMYJISALNS, TEHOPOH, IBOIIOLHUS, ABMKYIIUE CUITbI ((hakTOpPbI) SBOJIOINH,
PUCTIOCOOJIEGHHOCTh OPraHMW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKHE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PCAYLEHTHI, IEMA  IUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

® yMEHHE u3JIaraTh OWOJOTHYECKHWE TEOpUU (PBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS DHBOJIOIMH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apoapiieBoro cxonacrtea K. M. bapa, uepenoBaHus riaBHBIX HaIlpaBICHUN H
nyteit aBomoruu A. H. CeseprioBa, yuenus o Ouochepe B. M. Bepnaackoro),

OnpeCACIATb I'paHUIbI UX IIPUMCHUMOCTH K KMBBIM CUCTEMAM;

37



® yMEHHE BJIAJETh METOAAaMH HayYHOTO TIO3HAHMS B OMOJIOTHU: HAOIIOICHUE U
ONMCAHHUE YKUBBIX CHUCTEM, MPOLECCOB W SBJICHHI, OpraHu3alys W IPOBEICHUE
OMOJIOTMUECKOTO  DKCIEPUMEHTA,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKJy HCCIEAYyEMbIMH BEJIMYMHAMHU, OOBSCHEHUE MOJIYYEHHBIX
pE3yNbTATOB, MCIHOJB30BAHHBIX HAYYHBIX MOHATHHA, TEOPUHA M 3aKOHOB, YMEHHE
JIeJ1aTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

® yYMEHHE BBIIEIATh CYIIECTBEHHbIC MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreonEeHO30B M  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpPraHHU3MOB, JIEHCTBUSl SKOJOIMUECKUX (HAKTOPOB HA OpraHuU3Mbl, IEpeHoca
BEUIECTB M II0TOKAa JHEPIrMM B HKOCUCTEMAX, AHTPOIIOICHHBIX HW3MEHEHHH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHOr€OXMMHUYECKUX
IIUKJIOB B Onocdepe;

® yMEHHUE NPUMEHSATH MOJyUYEHHBIE 3HAHUS 11 OOBACHEHUS OMOJIOTMYECKUX
[IPOLIECCOB U SIBJICHUU, JUIA NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEJIpI0 o0ecnedyeHus Oe30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPY>KAIOILKX JI0AeH, COOIIOEHUS] HOPM IPaMOTHOIO MOBEACHUS B OKPYXKaroIei
OPUPOAHON Cpele, NMOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTUH ISl pAallMOHAIILHOTO MPUPOAOIOIE30BAHNUS;

® YyMEHHUE peuaTh JIEMEHTapHbIe OMOJIOTHYECKHUEe 33aa4l, COCTABISATh CXEMBI
HepeHoca BELECTB U SHEPIUHU B IKOcHCTEMax (L€ MUTaHNsA);

® YMEHHE BBINOIHATH JIAOOPATOPHBIE U MPAKTHUYECKUE pabOThI, COOIIOJIATh
MpaBuiia pu padboTe ¢ yueOHBIM U JTa0OpPaTOPHBIM 000PYI0BAHUEM;

® YMEHHME KpPUTUYECKH OIIEHMBAaTh M HWHTEPIPETHPOBATH HH(MOPMALIIIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpeACTBAa MaccoBOM MH(OpMALMK, HAYUYHO-TOMYISPHbIE
Marepualbl),  paccMaTpuBaTh  [JIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIeMbI

COBPCMCHHOCTH, q)OpMHpOBaTL 110 OTHOIICHHUIO K HUM CO6CTB€HHYIO ITO3UIIHNIO,
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e yMEHHE CO37aBaTh COOCTBEHHBIC WHCHMCHHBIC W YCTHBIC COOOIICHHS,
00001mas 6MOIOTHYECKYI0 MHPOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO

UCIIOJIb30BaTh MOHITUIHBIN anmnapaT OUOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBO 4acoB
Ne HaumeHoBaHue pa3aesio
KonrpoabsHnsbie | IIpakTuyeckue
n/n U TeM MPOrpaMMbl Bcero
padoThI padoThbI
1 buosnorus kak Hayka 2 0.5
) JKuBble cucTeMbl U UX |
Oopra”u3aus
3 XHUMHUYECKHUI COCTaB U 2 1
CTPOCHUE KJIETKU
4 KuszneneareabHOCTD 6
KJIETKHU
Pa3smuoxenue u
5 VHJIUBUyaJIbHOE pa3BUTHE 5 1
OpraHu3MOB
HacnencTBeHHOCTD U
6 8 8 1.5
W3MEHUYUBOCTh OPTraHU3MOB
Cenexiusi OpraHu3MoOB.
7 3
OCHOBBI OMOTEXHOIOTUH
8 Pe3epBHoE Bpems | 1
OBHIEE KOJIMYECTBO HACOB 14 | 4
I10 ITPOT'PAMME
11 KJIACC
N HauMmeHoBaHue KoaunuyecTBO 4acoB
]
pa3fiesioB U TEM Konrpoabusie | IIpakTuyeckue
n/n Bcero
NMPOrpaMMbl padoThI padoThI
1 DBOJIIOIMOHHAS OO0 U 9 1
Bo3uukHoBeHue u
2 9 0.5
pa3BUTHE KU3HU Ha 3eMJie
OpranusMmsel 1
3 P 5 |

OKpYy Karomasi cpefa
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CooOmiecTBa 1

4 9
HKOJIOTMYECKUE CUCTEMBI
5 PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 34 )5

[10 [TIPOI'PAMME
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YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

e buosorusa. O6mas 6uonorus, 10 xknacc/ Ilaceunnk B.B., Kamenckunii A.A.,
Py6uoB A.M., mom penakuueit B.B. Ilaceunuk; AxuuoHepHOoe 0OIIECTBO
«M31aTeNbCTBO MMPOCBEIICHHE.

* buonorusa. O6mas oOuomorus, 11 xmacc/ Ilaceunnk B.B., Kamenckuii

A.A., Pyoniop A.M., non penakuueit B.B. Tlaceunuk; AkiuoHepHOEe OOIIECTBO
«M31aTeNnbCTBO MMPOCBEIICHUE.

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJA

Meroanueckue TOCOOUS Ul YUUTENsl; AUIAKTHYCCKUE MaTepHasbl IS
YPOKOB.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCHI
CETU UHTEPHET

1. OOpazoBarenbHbiii mopTan «Poccuiickass dSJIEKTPOHHAS — IIKOJIa»

https://resh.edu.ru/

2. «Emunas xomnekuus [udposbix OOpazoBarensHbIXx PecypcoB»

http://school-collection.edu.ru/

3. razera «buomorusa» www.bio.lseptember.ru

4. O6pazoBarensHbIil moptan «AKmace» https:// www.yaklass.ru/



https://www.yaklass.ru/
http://www.bio.1september.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
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