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INOACHUTEJIBHAS 3AIINCKA

[Ipn pa3paboTke nporpaMMbl MO OHOJOTMU TEOPETUUYECKYID OCHOBY MJIs
OIpeNeeHUs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEPXKAHUSA Y4EOHOro IpeaMeTa
«buonorusn» cocraBuiv: KoHuentyaiebHble Tnonoxkenus DIrOC COO o
B3aMMOOOYCIIOBIIGHHOCTH  IIefieil, coJepKaHus, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
NPUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOXKEHHUS O
cnenuguke Ouooruu, €€ 3Ha4eHUH B TO3HAHUU KMBOU MPUPOABI U 0OECIeUeHUH
CYLIECTBOBAHUS 4eJOBeYeCKOro obmiectBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorun Aa€T MpeAcTaBiIeHUE O Melsix, 00 oOien
CTpaTeruu OOy4YEeHHs, BOCIHMTAaHWS M Pa3BUTHUA OOYYAIOIIMXCA CpPEACTBAMHU
yueOHoro mpeamera «buonorusi», omnpenenaser 00s3aTeNbHOE PEIMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pachpeleieHue M0 pasleinaMm H  TeMaM,
PEKOMEHIYEMYIO I1OCJIEI0BaTEIbHOCTh U3YUE€HUs y4eOHOro Marepuana ¢ y4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH OOpa3oBaTEIbHOTO
Mpoiiecca, BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIIuXcsl.

B nporpamMe mo OuoiorMM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMpPEAMETHBIM W TPEAMETHBIM PE3yJIbTaTam
o0ydeHus B (HOPMUPOBAHUM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOMN
NeSITeNbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIOMIUXCS IO OCBOCHHUIO COJICPIKAHUS
OMOJIOTUYECKOTr0 00pa30BAHMUSL.

B nporpamme mo 6uomnorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUM OuoNoruu, Ojarojaps 4eMmMy B HeW
MPOCMATPUBACTCS HANPABJICHHOCTh HA Pa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTHYECKOT0 MBIIUICHUS, MPEJCTaBICHUI O 3I0pOBOM
oOpa3ze XU3HH M OEpeKHbIM OTHOIIEHHEM K OKpY)KAloIled MPUPOIHON cpene.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOCHHUU JKUBBIX CUCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEHEBHOM KU3HU JJI PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4Yucie: NpOQUIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUM YelIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTHYECKU
1enecoo0pa3Horo TMOBEAEHUST B OKPYXKAlOLed MPUPOAHOW cpede, aHamu3a
BIIMSTHUSL XO3SIICTBEHHOW NEATETHHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CWJICHHE BHUMAHUS K MPUKJIATHON HAMPABICHHOCTH
yueOHoro npeamera «bronorus» mpoaMKTOBAaHO HEOOXOAMMOCTBIO O0OecreUeHus



YCIIOBUM IS PEIICHUs] OJJHOM U3 aKTyaldbHBIX 3a7a4 IIKOJIHLHOTO OMOJIOrHYEeCKOro
oOpa3oBaHus, KOTOpass MpeAnoiaraeT QopMupoBaHue y oOydarolmuxcs
CIIOCOOHOCTH  aJIaliTUPOBAThC K M3MEHEHUSM JUHAMUYHO Pa3BHBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHu3aluyd M HBOJIIOLMH, CO3AAET
yCIOBUS  JIJIsi:  TIO3HAHWUS ~ 3aKOHOB  JKMBOM  TpHpoOnbl,  (popMupoBaHus
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIILIEHUS, [IEHHOCTHOIO OTHOLIEHUS K KMBOW MIPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JIJIsl PEIICHHs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALNUU
oOyuaromuxcs. M3ydenune O6uonoruud odecrneunBaeT ycioBUs Uisi (popMUpOBaHUS
WHTEJUIEKTYalbHbIX, KOMMYHHKAIIMOHHBIX H  HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpPbI, CIOCOOCTBYET HMHTETpAallMK OWOJOTMYECKUX 3HAHUU C
IPEJICTABIICHUSIMH U3 JIPYrUX Y4€OHBIX MPEIMETOB, B YACTHOCTHU, (DU3UKU, XUMHUH
n reorpadun. Ha3BaHHbBIE MOJOKEHUS O MpEIHA3HAYCHHH Y4eOHOro mpenMera
«buonorus» cocraBUIM OCHOBY Ul ONpEAENIEHUs MOJIXOA0B K OTOOpYy H
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
Oouomorumu.

Ot60op comepkanusi ydyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3UMUUNA KYyJIbTYpOCOOOPa3HOIO MOJXO0Aa, B COOTBETCTBUHU C
KOTOPBIM OO0ydYaromuecs AOKHbI OCBOUTH 3HAHUS M YMEHHs, 3HAYUMBbIEC JIst
dbopMupoBaHusi 00IIEH KyJIbTYphl, OIpPEACNAIONINEe aJeKBATHOE IOBEJCHUE
YeJIOBEKa B OKPYKAIOIIEH MPUPOJAHON cpene, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHMMAIOT JIEMEHTHI COJIEPKaHMsl, KOTOPhIE CIIy>KaT OCHOBOM /i1 (hOpMUPOBAHUS
MPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4HOM KapTMHE Mupa H
[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJOTNYECKOT0 00pa30BaAHMUS.

CTpyKTypupOBaHHE COJEpkKaHUsl Y4eOHOro marepuaja B MpOrpaMMe IO
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM MPHUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJIEJIEHBI CIEAYIOIINE coepkKaTenbHble TMHUMU: «bronorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak



Oouonoruyeckas cucremay», «CuctemMa U MHOroo0pasue OpPraHUYECKOro MHUpPay,
«OBOIIIOLMS )KUBOU MPUPOJBD, « IKOCUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTH.

Lens wm3ydeHuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra U NPUOOPETEHHE YMEHHM
UCMOJb30BaTh 3TU 3HAHUS U1l TPAMOTHBIX ACUCTBUNA B OTHOLIEHUH OOBEKTOB
KUBOW MPUPOJIbI U PELLICHUS PA3INYHBIX )KU3HEHHBIX MPOOIIEM.

Joctixkenue uenu u3ydeHus yueOHoro mpenmera «buonorus» Ha 6a30BOM
YpOBHE 00€ecreqnBaeTCs pelIeHUEM CIIEIYIOMIMX 3a1au:

OCBOCHHE OO0YyYalOIMMHUCS CHCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOpHSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIOTE3aX, MMpaBuiIaX, CIyKaIUX OCHOBON
i (OpPMUPOBAHUS TPEICTABICHUNA O €CTECTBEHHO-HAYYHOH KapTUHE MHUpPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOECHHOCTSX MKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHMU3AlMH, BBIJAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopmupoBanue y oOydaroluxcs IMO3HABATEIbHBIX, WHTEIJICKTYyaJbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVIAJIOB, M€ M MOAXONOB K H3YUEHHUIO JKUBBIX CHUCTEM
pPa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Y OOydJammmxcs o0Omeld KyJabTypbl, (YHKIIHOHAIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHATH W OLIEHUBATH SIBJICHHS OKPY>KAIOILIETO
MUpa KUBOW NPUPOJLl HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX IIpU
U3Y4YCHUHN OMOJIOTHHY;

dbopmupoBaHue y oOydYaromMXCsli YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIOBEKOM JKHBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOTIOIEHUS STUYECKHUX
HOPM IIpH MPOBEACHUU OMOJIOTUYECKUX UCCIIeIOBAHUIT;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM 7Sl TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, 411 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUI B MIOBCEHEBHOW JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH ESATEILHOCTH 110 OTHOUIEHUIO K OKPYXKAIOIIEH cpelie,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep MNPO(PUIAKTUKH
3a00JIeBaHMIA.

B cucreme cpennero obmiero obOpa3oBanus «buonorus», mszydaemas Ha
0a30BOM YpOBHE, SBIIAETCA O0S3aTE€IbHBIM YYEOHBIM MPEAMETOM, BXOIAIIUM B
COCTaB MpPeAMETHOMN 001acTu «EcTecTBEHHO-HAYYHBIE PEIMETHI.



Jlnst u3ydenus 6uosjoruu Ha 6a30BOM YPOBHE CPEIHET0 OOIIEro oOpa3oBaHUs
orBoguTcsi 68 yacos: B 10 kiacce — 34 yvaca (1 gac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Heemo).

COAEPKAHUE OBYUEHUSA
10 KVIACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMH U
JIPYTMMU €CTECTBEHHBIMU HayKaMu, (puiocodueit, STUKOM, 3CTETUKON U MPABOM.
Ponp Ouonormu B (HOpMHUPOBAHUM COBPEMEHHOM HAyYHOW KapTUHBI MUpA.
Cucrema OMONIOTMYECKUX HAYK.

MeTobl TO3HAHUS )KHBOW MPUPOIBI (HAOIIOACHHE, SKCIIEPUMEHT, OITUCaHUE,
U3MepeHue, Kiaccuukanusi, MOJICIUPOBAaHUE, CTATUCTUYECKas 00paboTKa
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konmbnos, JIx. Yorcon nu ®@. Kpuk.

Tabnuue! 1 cxembl: «MeToabl TO3HAHUS KUBOU MTPUPOIBD.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

[Ipaktnueckas padbora Ne 1. «lcmonp3oBaHHMe pazIUYHBIX METOJIOB MpPH
U3YYCHUH OMOJIOTHYECKUX OOHEKTOBY.

Tema 2. 7KuBble cMCTEMbI U X OPTaHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3ydeHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU TPUPOIBL.

CaoiicTBa OMOCUCTEM U MX pazHooOpasue. Y pOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIA, OPraHU3MEHHBIM, MNOMYJALUOHHO-
BUJIOBOM, 9KOCHCTEMHBIN (OMOTeoIIeHOTHYECKU ), OnochepHBIil.

JdeMoHcTpanuu:

Tabmuubl 1 cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3aIuU
YKUBOUW MPUPOJIBD».

O6opynoBanue: mozens Mosiekyisl JJHK.

Tema 3. XumMHn4uecKuii COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUN COCTaB KIETKU. XHWMHUYECKHE HJIEMEHTBI: MaKpPOIJIEMEHTBHI,
MHKPO3JIEMEHTHL. Bogia 1 MuHEpanbHbIe BELIECTBA.

@OyHKIUM BOABI W MHUHEpPAIbHBIX BelleCcTB B kieTke. lloanepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHne 0eIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3amennmble 1 3aMEHUMBIE AMUHOKHUCIIOTBI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPWUYHAS, TpETUYHAA W



YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GbyHKIIUN OENKOB.

depmeHTHl — Ouosnormyeckue Kkaranuzatopel. CTpoeHue QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpatHas cneunduyHocts. KodepmeHnTsl. ButamuHbl
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTalIu3aToOpPOB.

YrneBoael: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a MW Je30Kcupudo03a),
aucaxapuipel  (caxaposa, JIakTo3a) M IoJMcaxapuabl (Kpaxmall, TJIMKOTEH,
LEeJUTI0103a). buonornueckue GyHKIUU yTriaeBOAOB.

Jlunuaer:  Tpurmuuepuabl, dochomunuasl, crepouabl. [ uapoduibHO-
rupodoOHble cBoicTBa. buonormyeckue ¢GyHkuun smnuaoB. CpaBHEHUE
YIJI€BOJIOB, OCNIKOB U JIMIHJIOB KaK MCTOYHUKOB SHEPTUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hyxkneoruasr — MoOHOMEpHI
HykJenHoBbIX kucioT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u gpynkiuu PHK.
Buast PHK. AT®: crpoenne u GpyHkium.

[uronorusa — Hayka o kietke. Kierounas teopus — npumep B3auMOAECHCTBUS
uaed 1 (akToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3Y4YEeHHSI KIIETKU.

Knerka kak mnenoctHas »kuBag cucrema. OOmMe MNpU3HAKH KIIETOK:
3aMKHyTasi HapykHas mMemOpana, monekynsl JJHK kak renermueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunbl KJ€TOK: SyKapHOTHYecKass M mpokapuoTuueckas. OCOOEHHOCTH
CTpOEHHUSI TPOKapuoTHUeCcKO kieTku. KinerouHas creHka Oakrepuil. CtpoeHue
AYKApUOTUYECKOW KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTEJIbHOM, >XUBOTHOM U
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
¢bynkiuu. [Tnazmarnyueckas memOpana, e€ cBoiicTBa u pynkuun. [luroninazma u eé
opraHouaipl. OgHomemOpanHble opranouasl kietku: JOIIC, anmapar Ionbaxw,
an30coMbl. [1olyaBTOHOMHBIE OpPraHOMAbl KIJIETKH: MUTOXOHAPWUH, IUIACTUIBL.
[Ipoucxoxnenne MUTOXOHApUN M mnactuia. Buasl mmactun. HememOpanHbie
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OyHKINY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbii 1IeHTp kieTkd. CTpoeHue sijpa: sjuepHas 000JI0uKa,
KapuoIuiazmMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopt BelecTB B KIETKE.

JlemoHcTpanum:

[Toptpetsrl: A. JleBenryk, P. I'yk, T. llIsann, M. Ilneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeaeneHue XUMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.



Tabmuuer u cxembl: «llepuonuueckas Tabiuiia XUMUYECKHX DJIEMEHTOBY,
«CTpoeHure MOJIeKYIIbl BOJbI», «bruocuHTes 6enkay, « CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue pepmenrta», «Hyknennossie kuciaotsl. [JHK», «Ctpoenne mMoneKysl
AT®», «CTpoeHUE APYKAPUOTUUECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW),
«CTpoeHue pACTUTENBHOM KIETKH», «CTpOEHME NPOKAPUOTUYECKOW KIIETKNY,
«CtpoeHue szipa KIETKN», «YTIeBOAbD, «JIMIuIbD».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyJOBaHUE JIsi TPOBEICHUS
HAOMIOJICHUM, HM3MEpPEHUM, SKCIEPUMEHTOB, MMKPONpENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATLHBIX KIIETOK.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlabopatopHast padora Ne 1. «M3ydeHwe KaTalMTHYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TpUMEpe aMUJIa3bl WA KaTaJla3bl).

JlaGopatopHass pabora Ne 2. «M3ydeHue CTpOeHHUsI KIETOK pacTEHUH,
KUBOTHBIX M OaKTepui MOJ, MUKPOCKONOM Ha TOTOBBIX MHUKpOIpENnapaTrax U UX
OTIHCAHUE.

Tema 4. ) Ku3HeneATeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK METa00Iu3M. ACCUMUIALNS (TUTACTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUSA (SHEPreTUuecKrii oOMEH) — J[Be CTOPOHBI €JIMHOrO Mpollecca
Metabonu3Ma. Poyib 3aKOHOB COXpaHEHHWs BEIIECTB U JHEPrud B IMOHUMAaHUU
MeTaboIn3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPoGHBIN U rereporpodHbiid. Posb ¢pepmMeHTOB
B 0OMEHE BEIIIECTB U NMPEBPAIICHUH YHEPTHUHU B KIIETKE.

dorocunTe3. CmetoBass W TeMmHOBas ¢a3bl (oTocuHTe3a. Peakmmu
dbotocunTesa. IPppekTuBHOCTL PoTOoCUHTE3a. 3HaUCHUE (HOTOCUHTE3a JJIS KU3HU
Ha 3emie. BiausHue ycnoBuit cpenpl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIICHUST €T0
IPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHUHTE3UPYIOMNe OaKkTepru. 3HAYCHNE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelIecTB, BbIACICHUE U
AKKyMYJIUDOBAaHWE DJHEPrUu B KIJETKE. OJTalbl SHEPreTUYECKOro oOMEHa.
['mukonuz. bpoxenue u ero Buabl. KucioponHoe oxkucieHue, WM KIETOYHOE
JbIXaHUE. OkucnuTensHoe dbochopunpoBaHue. O (HEeKTUBHOCTD
AHEPreTUYECcKOro oOMeHa.

Peakiuu MarpuuHoro cuHrte3a. ['eHermueckas wuHdpopmanusa u JHK.
Peanuzanus renernueckoil wHdoOpManuu B KIETKE. | €HETMYECKUU KO U €ro
cBoiictBa. Tpanckpunuus — MarpudHbiii cuate3 PHK. Tpancnsiuust — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KomupoBaHue amMuHOKUCIOT. Ponb pubocoMm B
OuocuHTe3e Oenka.



Heknerounbie ¢popmbl sxu3HN — BUpychl. ctopust otkpeiTus Bupycos (. H.
NBanoBckuit). OCOOCHHOCTH CTPOEHUS M SKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bone3snu pacrteHuii, KUBOTHBIX UM YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummyHonedunura yenosexka (BUY) — BozOyaurens CIIM/]a.
OOpartHast ~ TpaHCKpuUNIMs, peBepraza u  uHTerpasa. lIpoduiaktuka
pacipocTpaHeHHUs] BUPYCHBIX 3a00JIEBaHU.

JemoHcTpanum:

[Toprpersr: H. K. Konsuos, /1. Y. MBanosckuii, K. A. Tumupsses.

Tabmuupl u cxemsl: «Tumbl mutanus», «Merabom3m», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Ximoporact», «Dorocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIIMOHUpPOBaHUE reHay, «CunaTe3 0enka», «['eHeTnuecKuit Ko,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1uka Bupyca CIIN/la,
O6aktepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: moaenu-anmmkanuu «Y aoenue JIHK u Tpanckpunuums»,
«buocunres 6enka», «CTpoeHue KIEeTKI», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KiieTouHbIil UK, WM KU3HEHHBIM LUK KiaeTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Pemnmkaruss — peakuuss MaTpUUYHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JuniaouaHeli W TalJIOWIHBIA ~ XpOMOCOMHBIE  Habophl.  XpOMaTHBI
[[utosiornueckue OCHOBBI PA3MHOXEHHUST W  WHAWBUIYAIBHOTO  pPa3BUTHS
OpraHu3MOB.

Henenue kinerku — muto3. Cragum murtosza. [Ipomeccel, mpoucxoasume Ha
pPa3HBIX CTAAUSIX MUTO3a. bUOJIOTUYECKUI CMBICII MATO34.

[IporpammupyemMasi TuOeNb KISTKH — alomnTo3.

@dopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe U nmojioBoe. Buasl Oecronoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKEeHUE. VICKYCCTBEHHOE KJIOHUPOBAHHE
OpraHU3MOB, €TI0 3HAUEHUE JJIs1 CENCKIIUH.

[TooBOE pa3sMHOXKEHHE, €0 OTINYHS OT OECIOJIOro.

Meito3. Cranuu meiiosza. IIporecchl, mpoucXoasiue Ha CTaaAusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonorndyeckuid CMbICT U
3HaYEHUE MEHUO03a.

['ameTtoreHes — mporecc 0Opa3oBaHUSI TOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M sIMYHUKU. OOpa3oBaHHE W PAa3BUTHE MOJIOBBIX
KJIIETOK — raMeT (ChepMaTo30u[, SWUIEKIETKa) — CHEPMATOreHe3 M OBOICHES3.
OcoOEHHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30u0oB. OIUIoA0TBOPEHHUE.
[Taprenorenes.



WuauBuayansHoe pa3BuTHe (OHTOTE€HE3). OMOPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtarbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, TacTpyiisiuus, opraHoreHes. I[loctamOpuonaibHOE pa3BuTHE. THUIBI
NOCTOMOPHOHAIILHOTO Pa3BUTHUA: TpsMOe, HempsMmoe (IMYuHOYHOE). Brusnue
Cpelbl Ha pa3BUTHE OPraHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pazButrhe pacteHuid. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOEHUE
CEMEHHU, CTAINU PA3BUTHUSL.

JlemoHcTpanum:

Tabmuupt u cxembl: «DOpMbl pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX paCTeHUW», «BereraTuBHOE pa3MHOXKECHUE
pactenuit», «Jlemenue kietkum Oakrepuity, «CTpOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Kierounbrii nukm», «Pemmmkanus JHK», «Mwutosy,
«Menosy, «IIpamoe n HenpsAMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOIUTAOMNX U
YeJn0BeKa», «OCHOBHBIE CTaIU OHTOTCHE3A.

ObopynoBaHue: MUKPOCKOTI, MUKpPOIPENapaThl «CrniepmMaTo301/1bl
MJICKONIUTAIOIIETO», «SIMIIEKIIeTKa MIEKOMUTamero», «KaprnoknHes B KiIeTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIUIuKanusa «JleneHue KIEeTKU», MOJEIb
JIHK, Moznens MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpakTU4ecKne padoThbl:

Jlaboparopnass pabora Ne 3. «HaGmromenwe MuTo3a B KIETKAaX KOHYHKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlabopatopHast pabora Ne 4. «/3yueHue CTpoeHHsI TOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieiCTBEHHOCTh U U3MEHYUBOCTH OPTaHNU3MOB.

[Ipeamer u 3amaun reneTuku. Mcropus pa3BuTusa TeHETUKH. Ponb nutonorun
U ASMOPHOJIOTMU B CTAHOBIICHWW TEHETHKU. BKIam pPOCCHUCKUX U 3apyOeKHBIX
yu4€HBIX B Pa3BUTHE TEHETUKH. MeTOmbl TEHETUKU (TUOPHIO0IOTHYECKUH,
[IUTOT€HETUYECKUM, MOJCKYJIsIpHO-TeHeTUYecKuil). (OCHOBHbIE T'€HETHYECKUE
MOHATHUA. | eHeTHYEeCKass CUMBOJIMKA, UCIOJIb3YEMAsI B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HACIIEIOBAHMS MPU3HAKOB, yCcTaHOBJIEHHbIE . Menaenem.
MoHorubpuiHOoe CKpenMBaHue. 3aKOH €IMHO-00pa3us THOPUIOB IEPBOTO
nokoJiecHusi. [IpaBuio JOMUHMpPOBaHUS. 3aKOH PACHICIVIEHUS IMPHU3HAKOB.
I'mnoresa ynuctorsl raMmet. 11oJIHOE U HEMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJEJIOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUSI.
AHanm3upympoliee ckpemupanre. Vcnonb30BaHne aHATM3UPYIOLIErO0 CKPENMBaHUs
JUTSL OTIpe/IeTIEHUs] TeHOTHUIIa OCOOU.



CuemienHoe  HacienoBanue mpusHakoB. PaGora T. Moprana 1o
CLCIJICHHOMY HacCJIEA0BaHUIO TeHOB. HapylieHue cueruieHus reHoB B pe3yJibTare
KPOCCHUHTOBEpa.

XpoMOCOMHasl TEOPUS HACIEACTBEHHOCTH. | €eHETHYECKHUE KapThI.

I'enetnka moma. XpoMOCOMHOE OIpENENICHUE Mojia. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omMoramernsle M rereporaMeTHnle oOpraHusMmbl. Hacienosanue
IIPU3HAKOB, CLEIJICHHBIX C IIOJIOM.

N3meHnunBOCTh. BHIbl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBECHHASI.
Pomp  cpenpl B HEHACIENCTBEHHOM  M3MEHYHMBOCTH.  XapaKTEPUCTHKA
MOJU(PUKALMOHHON U3MEHUYUBOCTU. BapualiMoOHHBIN psii 1 BaprallMOHHAsl KpUBas.
Hopma peakumm npusnaka. KosmuecTBeHHbIE W KA4ECTBEHHBIE INPU3HAKA U UX
HopMa peakiuu. CBOMCTBa MOIU(DUKAITMOHHONW N3MEHYHBOCTH.

HacnencrBenHasi, wiM TE€HOTHUIMYECKas, W3MEHUMBOCTh. KomMOuHaTHMBHAs
M3MEHYMBOCTh. Meilo3 W TMOJOBOM TMpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHUYMBOCTU. MyTanrioHHas n3MeH4uBocTh. Kiaccudukanus Mmyranuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpuYnuHbI MyTanuii. MyTareHsnbie (hakTophbl.
3aKOH FOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

BuesnepHas HacieCTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapmorun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YyeJIOBEKA: FreHeaJIOTMUEeCKUi, OJTM3HEIOBBIN, IIUTOT€HETHYCCKUH, OMOXHUMHUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUU. CoBpemeHHOE ONpEIEIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJE C IOMOLIBIO
[11P-ana;m3a. HaciencTtBeHHble 3a00JIcBaHUS 4YCIOBEKAa: TEHHEBIC OOJIC3HH,
00JIe3HN C HACJEICTBEHHOM MPEeApacloioKEHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue ¥ TreHeparuBHble MyTanuu. CTBOJOBbIE KJIETKH. [IpUHITUIIBI
3JI0pOBOT0 00pa3a KU3HU, TUArHOCTUKH, MPOPHUIAKTUKY U JICYEHUSI TE€HETUYECKUX
Oone3neil. Meauko-TeHeTHYeCKOoe KOHCYJIbTUPOBAHHME. 3HAUCHHE MEAUIIMHCKON
TeHETUKH B MPEIOTBPALLICHUH U JICUEHUN TeHETUUECKUX 3a00JIEBaHHI YEeIOBEKa.

JdeMoHCcTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukosn, H. B.
Tumodeer-Pecosckuii, H. . BaBuos.

Tabmuupl ©W  CXEMBIL: «MoOHOTHOPUAHOE  CKpEIIUBAaHUE U €ro
LATOIEHETUYECKAas: OCHOBa», «3aKOH pAaCHICIUICHHs M €ro LHUTOrE€HETUYEeCKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JlurubpumHoe  CKpeniuBaHUE»,
«I{uTomornyeckre  OCHOBbI  JTUTHOPUIHOTO  CKpemiuBaHus»,  «Meo3y,
«B3auMoIenCTBUE AJUIECNIBHBIX TE€HOBY», «l €HEeTHYeCKHe KapTbl pPaCcTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeThkKa moyia», «3aKOHOMEPHOCTH HAacCJEIOBaHMS,
CUEIUIEHHOTO ¢ TmonoM», «KapuoTumbel denoBeka MW KUBOTHBIX», «Bubl



U3MEHUMBOCTWY», «MonudukanronHas M3MEHUUBOCTh», «HacnemnoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», «MyTallMOHHA U3MEHYUBOCThY.

OOopynoBanue: Mojaenu-aniuiMkauuu «MOHOTHOPUAHOE CKpEIIMBAHUE,
«Hemonmnoe nomuHupoBaHue», «JurnbpugHoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MHUKpPOCKON W Mukpornpenapar «lpozoduna» (Hopma, MyTauuu
(bOpMBI KPBIITLEB U OKPACKH Tena), repoapuii «['opox moceBHOM».

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

JlaGoparopnast pabora No 5. «M3yueHue pe3yabTaToB MOHOTHOPUIHOTO U
JTUTHOPUTHOTO CKPEIIMBAHMS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

Jlaboparopnas pabora Ne 6. «3ydueHue MmoauduKaliuOHHON W3MEHUUBOCTH,
IIOCTPOECHUE BAPUALMOHHOIO PSAJIa ¥ BAPUALIMOHHOW KPUBOW».

JlaGopartopHast pabora Ne 7. «AHanu3 MyTauuii y apo30(uiabl Ha TOTOBBIX
MHUKPOIIpEnapaTax.

[Ipaktuueckas padora No 2. «CocraBieHHME UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOT MH.

Cenekuusi Kak Hayka W IpoLecC. 3ap0oKICHHE CEJIEKIIMU U JTOMECTUKALIMSL.
VYuyenue H. W. BaBwioBa o0 MeHTpax TMPOUCXOXKICHHUS W MHOr000pasus
KyJIbTYPHBIX pacTeHui. LIeHTphl MpOMCXOXKIEHUs AOMAIIHUX >KUBOTHBIX. CopT,
opoJia, HITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblii 1 MHAUBUYAIbHBIN OTOOPHI B
CEJICKIIMM PAaCTeHH M KUBOTHBIX. OneHka 3KcTrepbepa. bBIM3KopoacTBEHHOE
ckpemmBaHue — WHOpuAWHT. Ywmcras nuHug. CKpemMBaHUE YHUCTHIX JIMHUH.
I'erepo3uc, wiu rubpunHas cuna. HepolcTBEHHOE CKpelIMBaHUE — ayTOPHUAMHT.
Otnanéunas rtulpunmszauus U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U
NOJIy4YEHUE TMOJUILIONAOB. JIOCTMXKEHHUSI CENeKIMU paCTEHUM, KUBOTHBIX U
MHKPOOPTraHU3MOB.

buoTexHonoruss Kak OTpaciib MPOU3BOACTBA. ['€HHAs WHXKEHepus. OTarbl
co3nanusi pekomOunantHod JIHK wu Tpancrennnix opranu3moB. Kierounas
nHxeHepus. Kiierounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOYKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OPraHU3MOB.
Okosornyeckue M 3tudeckue  npodimembl. ['MO  —  reHernyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JemoncTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
WBaHoB.

Tabmuper w cxembl: kKapTa «LleHTpbl TPOUCXOXKIEHUS W MHOrooOpasus
KyJbTYPHBIX pacTeHui», «[lopoasl qoMalHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas ruopuausanusy, «PadoTer akanemuka M. ®@. lBanoBay,



«lomumnongus», «OO0beKThl OMOTeXHONOTUM», «KileTouHble KyIbTYpHl W
KJIOHUpOBaHue», «KOHCTpyHpoBaHUE U MIEPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKU TUIOAOB M KOPHEIIIOA0B IUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHuid, repoapuii «CelbCKOX03IMCTBEHHBIE PACTCHUSY.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOJBl M JOCTHKEHHUS CEJIEKIMM PACTEHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOHUCIIBITATEILHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1TAOOPATOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KNIACC

Tema 1. IBomronMoHHasE OMOIOTHsI.

[IpeanochlIKM BO3HUKHOBEHUSI ABOJIONMOHHOW TEOPUHU. BOJIOIMOHHAS
Teopusi U €€ MecTo B OMOJOrMU. BiusHue 3BONIOIMOHHONW TEOPUU Ha Pa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CeugerensctBa sBodONMU. [laneoHTonornyeckue: mMOCIEN0BATEILHOCTD
MOSIBJICHUS] BUJOB B MaJE€OHTOJOTMYECKON JIETONHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoncTBoO U paznuuue GayH v Giaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTUYECKHE: CXOJICTBA W Pa3Inuvsg SMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJOTUYHEIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKMX NyTeH y Bcex
OpPraHU3MOB.

OpomonmonHass Teopus Y. JlapBuna. Ilpeanochuiki BO3HUKHOBEHUS
JapBUHU3MA. J[BUKYIIME CHUJIbI 3BOMOLMHM BHAOB 1o JlapBuHy (M30bITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUYEHHOCTH PECYpPCOB, HEONpPEAENEHHAs N3MEHUYHUBOCTD,
O6opn0a 3a CyliecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunretruueckas Teopus 3Boionnu (CTI) u €€ OCHOBHBIE MOJIOXKEHUS.

Mukpossommonus. [lomynanus Kkak eIuHNIA BUAA U SBOJIIOLUH.

JBrxyiue cuibl (hakTopbl) SBOMIONUU BUJIOB B MpUpOE. MyTallMOHHBIH
MpolecC U KOMOMHATHMBHAsT M3MEHUYMBOCTh. [lomyssiiuOHHBIE BOJIHBI M Jperd
reHoB. 301Ul 1 MUTpalusl.

EcrtecTBeHHBI 0TOOp — HampaBsaomMid  QakTtop 3Bomonud. DopMbl
€CTEeCTBEHHOT0 0TOOpA.

[Iprcnoco6IeHHOCTh OpPraHu3MOB Kak pe3ylbTarT »BOMIOIUU. [Ipumepsl
IpUCIIOCOOTIEHUI y Opranu3mMoB. ApoMOop(O3bl U UNO-aJanTal1H.

Bun wu BumooGpazoBanme. Kputepun Buma. OcHoBHbIE  (HOPMBI
BUJ1000pa30BaHus: Teorpapuyeckoe, SKOJIOTHIECKOE.



MakposBomtonusi. DPopMbl  IBOMIONMM:  (UiIeTHYECKas, TUBEPreHTHasd,
KOHBEpIreHTHas, napauienbHas. HeoOpaTuMoCTh 3BOJIIOLINH.

[IpoucxoxaeHrue OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAS paIAaLus.

JlemoHcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBaneckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuie! 1 cxembl: «Pa3BUTHE OpraHMYecKoro Mupa Ha 3emiie», «3apobIin
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTtepukcy, «Dopmel  OOprOBI 32
cymectBoBanue», «EctecTBeHHbIH 0TOOP», «MHOrooopasue COpTOB PACTCHUI»,
«MHoroobpasue  Mmopoa  KUBOTHBIXY, «lonmymsaunn»y,  «MyraunoHHas
M3MEHYUBOCTB», «ApoMopdo3b», «Uanoamantanum», «OOmmas aereHepanus,
«/IBmxymue cunbl 3Bomouun», «Kapra-cxema wapuipyra nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIprcOCOOIEHHOCTh OPraHW3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

OOopynoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH,
Ha0op IUIOIOB U CeMsH, KouieKuus «[Ipumepbl 3allUTHBIX MPUCIOCOOJIEHUN Y
KUBOTHBIX», MoOJiesb «OCHOBHbBIE HAIPABJICHUS SBOJIONUNY», 00bEMHAS MOJENb
«CTpoeHure roJJOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekius «DopMbl COXpaHHOCTU
UCKONAEMbIX JKMBOTHBIX MW pacTeHWil», Mozaenp anmiuukauus «llepekpécrt
XpOMOCOM», BIIa)KHbIe TpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JSTYIIKAY», MUKporpenapar «Jlpozoduna» (Hopma, myranuu (HOpMbl KPBUILEB H
OKpPACKH Telna).

JlaGopaTopHble M IpakTU4YecKne padoThbI:

JlabopatopHas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOrHYECKOMY
KPUTEPUIOY.

JlabopatopHas padora Ne 2. «Onmcanue MpUCIOCOOJICHHOCTH OpraHW3Ma |
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HM HA 3eMJie.

JloHayyHblE TPEACTABICHUS O 3apOXICHUM KW3HU. HayuyHblie rumoressl
BO3HMKHOBEHHUSl >KM3HM Ha 3emJe: a0uoreHe3 W naHcnepMmus. XHUMHYECKas
ABOMIOIMS. AOHOTE€HHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHWYECKHX.
OKCIEpUMEHTAIBHOE MTOATBEPKACHUE XUMHUUYECKON 3BOMOIMH. HavanpHbIe TaIbl
ounonorunyeckoil 3Bomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HMUKHOBEHHME IPOTOKJIETKHU. llepBble KIETKH M HMX 3BOJIIOLMS.
@opMUpPOBaHUE OCHOBHBIX I'PYIIIT AKUBBIX OPraHU3MOB.



PazButre xxu3Hu Ha 3emie mo spam M nepuomaMm. Karapxein. Apxelickas u
npotepo3oiickasi 9pel. llameo3oiickas spa u €€ mnepuoabl: KEeMOPHICKUH,
OpPIAOBUKCKHM, CHUIypUNCKUH, TEBOHCKUIM, KAMEHHOYTOJIbHBIN, IEPMCKAM.

Me30301cKast 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoiabl: MaJEOr€HOBBIM, HEOTCHOBBIMH,
AHTPONIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa M TeoJIOrMYecKnX mnpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEIILHOTO M >KMBOTHOIO MHpa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [losiBlIEHUE, paciBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHUpa KakK OTpakeHue -HBoMOUUUA. OCHOBHBIC
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOIOLMSA YeI0BEKa. AHTPONOJIOrus Kak HayKa. Pa3BUTHe npeacTaBiIeHU O
INPOUCXOXKIACHUN YeloBeka. Meronsl u3ydeHusi aHTpororeHe3a. (CxoacTtsa u
pa3iauyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxkymue  cwibl  (pakTopbl)  aHTPOIMOTreHe3a. Hacnencreennas
M3MEHYMBOCTb W  €CTECTBEHHbIM 0TOOp. OOIIEecCTBeHHbI 00pa3  KW3HH,
M3rOTOBJIEHUE OPYAUI TPy/a, MBILUICHHUE, PEYb.

OCHOBHBIE CTAaJIUH U BETBU HBOJIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, UeIoBeK
ymensld, YenoBek npamoxoxsumud, YenmoBek HeaHaepTanbCKud, UYenoBek
pazymHbiif. Haxolku HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

Yenoseueckue  packl. OCHOBHbIE  OOJNIBIIME  pachl:  €BPOICOHIHAS
(eBpasuiickasi),  HErpo-aBCTpajouaHas  (3KBaTOpUalbHasi),  MOHTOJOWJIHAS
(a3marcko-amMepukaHckas).  YepTbl ~ MPHUCHOCOOJIEHHOCTH  TMpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CyIIECTBOBaHUs. EMMHCTBO 4ellOBEUECKUX pac.
Kpuruka pacusma.

JleMoHCcTpanum:

[Toptpersr: ®@. Pennu, JI. Ilacrep, A. W. Onapun, C. Mwmep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxeMmbl: «BosHukHoBenne CoONHEYHOM cuCTEMBI», «Pa3BHuTHE
opranuueckoro Mwupa», «PacturenpHas kimetka», <«OKuMBOTHas  KJETKay,
«IIpokapuornueckas kierka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOrOo MHpay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUSA YEJIOBEKA W YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4eJoBeKay, «JlpeBHeumue moam», «llpeBaue moau», «llepbie
COBPEMEHHBIE IO, «HeI0BeUECKHe pach».

O6GopynoBanue:  Mymspku — «lIpoucxoxkaeHue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTablld, KPOMaHbOHIA), CIENKA WIH
M300paXeHUsT KAMEHHBIX OpYAWMA TEepPBOOBITHOIO YelOBeKa (KaMHH-YOMIIEPHI,



pyOuna, ckpeOmna), TeoXpoHojoruueckas Tabmuna, kojuiekuus «Dopmbl
COXPAaHHOCTHU MCKOITA€MBbIX )KMBOTHBIX U PACTEHUIN».

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

[Tpaktnueckas padbora Ne 1. «M3yueHue uckomaeMbIX OCTaTKOB PacTEHUN U
KUBOTHBIX B KOJUICKLIUSIX).

DKcKypeust «IBOJIOIHUS OPraHUYEecKoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
HaY4HBIM WJIH KpaeBEIUECKHUIl My3€el).

Tema 3. OprannzmMsbl 4 OKpYy Karolas cpeaa.

DKoJiorusl Kak Hayka. 3aa4ud ¥ pasJenbl 3KOJOTuA. MeTobl SKOJIOTHYECKUX
UCCIIEIOBAaHUNA. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropsl. Kiaccudukanus 3KOJOTHYECKUX (PaKTOPOB:
abnotnyeckue, OWOTUYECKME U aHTPOIOreHHbIE. JIEHCTBHME HKOJIOTMYECKUX
(GaKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATYpPa, BIAKHOCTh. DOTOMEPHOIU3M.
[IpucnocoOnenust  OpraHMu3MOB K  JICWCTBHIO  A0MOTUYECKHX  (DPAKTOpOB.
buonoruueckue puTMBsl.

buornueckue (akTopBI. Buner OMOTMYECKUX  B3aUMOJCUCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomneparus,
MyTyaiau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIH3M,
HEUTpamu3M. 3HAUYCHHE OWOTHMYECKUX B3aUMOJEHCTBUN [IJISl CYIECTBOBAHMUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKU monyasiuu. OCHOBHBIE MOKa3aTelu
HOMYJISIUU: YHCIEHHOCTb, IUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJnHaMuka YuCcIeHHOCTH MONYJIALUY U €€ PETYISLHs.

JlemoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, 3. ['exkernb.

Tabmuier u cxembl: kapta «lIpuponsbsie 30HBI 3emin», «Cpenbl oOUTaHUA
opranu3sMoBy», «®Poronepuoausm», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU UHDY30puu-TY(Penbkuy, «Iluiiensie nenm».

JlabopaTopHble U MPpaKTH4YeCKUe PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PaCTCHUI U3
pa3HbIX MECT OOUTaHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padora Ne 2. «I[loacuér mIOTHOCTU MOMYJSUUN pa3HbIX BUOB
pacTeHUn.

Tema 4. CooOuiecTBa M 3KOJIOrHYECKHE CHCTEMBI.



CooO1miecTBO OopraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHI0Basi,
IPOCTpAaHCTBEHHas, Tpoduueckas (muimieBasi). Bunabl-nomunantsel. CBs3u B
OHoIeHO3E.

Okonoruueckue cuctembl (3kocucremsl). Ilonatue o0 »skocucreme u
ouoreoneHoze. @OYHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCHCTEMbI: MPOAYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEIIECTB U NOTOK SHEPTHHU B HKOCUCTEME.
Tpodpuueckue (mumieBble) YpOBHHM OJKOocHcTeMbl. [lumieBble LEemu M CETH.
OcHOBHBIE TMOKa3aTeIM HKOCUCTEMBI: OHOMacca, MPOAYKLHS. IKOJOTHYECKUE
OUPaMUIbL:  MPOAYKLUMH, YHMCICHHOCTH, OuomMaccel. (CBOICTBAa 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOpEryJisilius, pazsutue. CyKIeccus.

[IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIM IIUPOKOJIMCTBEHHOIO JIECa.

AHTpOIIOr€HHbIE ~ YKOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe 1 X0351HCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak ¢dakTop ycTOMYMBOCTH HdKocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pazHOOOpa3us Ha 3eMIie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouoceprl. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH OMochepsl Kak
rII00AIbHOM 3KOCHUCTEeMBbl. J[MHaMHuYecKoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0OXMMHUYECKUE LUKIIbI JIEMEHTOB (yriepoaa,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emin. AHTPOINIOreHHBIC M3MEHEHUS B Orocdepe.
I'moGanbHbIE 2KOTOTrHYECKUE TPOOIIEMBI.

CocyiecTBoBaHue MIPUPOLBI " YEJI0BEYECTBA. CoxpaHeHue
O6uopazHooOpa3usi Kak OCHOBa ycTolunBocTu 6uocdepbl. OCHOBa paluOHAILHOTO
yIpaBJieHUs] TMPUPOJHBIMH pecypcaMH U UX HUCHoib30BaHue. JlocTikeHus
OHMOJIOTUU U OXpaHa MPUPOIBL.

JdeMoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coobmectBay, «llenu nutanusy», «IKojJornyeckas MNUPAMHUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA MHPOKOIMCTBEHHOIO JIECay, «IKOCUCTEMA
XBOMHOro neca», «buoneHos Bomoémay, «ArpoueHos», «llpumepHbie
AHTPOIIOTEHHBIE  BO3JCUCTBUS HAa NPUPOAY», «BaxHeWlne HMCTOYHUKHU
3arps3HEHMs] BO3AyXa U IPYHTOBBIX BonI», «llouBa — BakHelIIas cocTaBistOLIas
ouocheprr», «DakTopsl Aerpagauuu nousy, «llapHukossiii 3¢ dexT», «DakTOphI
pPaguoaKTUBHOTO 3arpsisHeHUs Ouocheprb», «OOmas cTpykrypa Ouochepsi»,



«PacnpocTpanenune xku3Hu B Ouocdepe», «O30HOBBIM dKpaH OuoOCheEpbI»,
«KpyroBoport yriepoaa B 6uocdeper, «Kpyropopor azora B Ipupoae».

O6opynoBanue: Mojenb-amMKanus «TunudHble OMOLEHO3bI», Tepdapuit
«PacturenbHble coob1IecTBa», Koiekuun «bruonenos», «Bpenurenn BaxxHeHIux
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud W KOJJIEKIMH pacTeHUH U
JKUBOTHBIX, IIPUHAUICKAIINE K PA3HBIM JKOJIOTMYECKUM IPYIIIaM OJHOIO BHJIA,
Kpacnass knura Poccuiickoit ®enepanuu, H300paKeHUs] OXpaHSEMbIX BHUJIOB
pacCTEHNUM U )KUBOTHBIX.

IUDIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHHA  [TPOI'PAMMLI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUA

Cormacuo ®I'OC COO, ycraHaBaMBalOTCS TpeOOBaHUS K pe3ylbTaTam
OCBOCHHS  OOyYalOIIMMHUCS TPOrpaMM  CpEIHEro  oOmero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbI

B cTpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOCHMS mpeamera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYYAOIIUMUCS POCCUMCKOM
rpakAaHCKOM UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEILHOCTH
U CaMOONpPENENICHUI0, HaJuyue MOTHUBAIlMM K  OOy4YeHHIO  OHOJIOTHH,
IIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH HA OCHOBE
KIIIOYEBBIX IIEHHOCTEH W HMCTOPHUYCCKHX TPATUIHMK PA3BUTHSA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaroOlIMXCsS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA 1[EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, HPUCYLIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIWYMUE OSKOJOTMYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH 1LI€JIM U CTPOUTH KU3HEHHBIE TIIaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS MpeameTa «buosiorus» HOCTUTaroTCs B
€IUHCTBE YYCOHOM W BOCIUTATEIILHOW JEATEILHOCTM B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLMOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSMHM, IMPUHSATBHIMHA B OOINECTBE INMpaBUJIAMH U HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TpOIlECcCaM CaMOIO3HAHUS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3UIMM JIMYHOCTH, MaTPUOTU3MA,
YBOKECHUS K 3aKOHY W MPaBOIOPSJIKY, YEIOBEKY TpyJa U CTaplIeMy IMOKOJIEHHUIO,
B3aMMHOI'0 YBaXXCHUs, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJIEIUIO U
TpaJIUIAsIM MHOTOHalIMOHAIbHOTO Hapoaa Poccuiickoin denepanuu, npupone u
OKPYXKAIOILIEN CPEIE.



JIndHOCTHBIE pe3yNbTaThl OCBOEHUA Yy4deOHoro mnpeamera «buomorus»
JIOJKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPAIULIMOHHBIM LEHHOCTSIM POCCUMCKOr0o OOLIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITa U OMNbITA JESITEIBHOCTH B IPOLIECCE Peaau3alid OCHOBHBIX HaIPaBJICHUUN
BOCIIUTATEIIbHOW JEATEIIbHOCTH, B TOM YMUCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHUA:

chOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMN 00YJAIOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOro 00IIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TpaB MU OOS3aHHOCTEW, YBaKCHUE
3aKOHA U IIPaBOIOPANIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JESITENbHOCTH IMPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M IMO3HABATEIbHBIX 3a]1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMO/ICICTBUS JIIOJICH C pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU I[IEHHOCTSIMU U
COLMAJIBHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B IIPOLIECCE COBMECTHOTO BBITOJIHEHUS
y4eOHBIX, T[IO3HABATEIbHBIX U HCCIEAOBATEIbCKUX 3a/ad, YBAXUTEIHHOTO
OTHOIICHUS K MHEHHIO OMNIMOHEHTOB TMpPH OOCYXIEHHWU CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COMIEPIKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

chOpMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU WJIEHTUYHOCTH,
MaTPUOTH3MA, YBAXKECHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHoii, ropgoctv 3a CcBOM Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOIIJIOE U HACTOSIEE MHOIOHAIIMOHAIBHOTO Haponaa Poccnu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MAMSTHUKAM IPUPOIBI,
TOCTHMKEHUAM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILIEHMBATh BKJAJl POCCUWCKUX YYEHBIX B CTAHOBJIEHHUE H
pa3BuTHE OWOJOTUHU, TOHUMAHUS 3HAUYCHHUsS] OWUOJOTMM B IIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOI0 OOIIECTBA;

ujeitHas yoex€HHOCTh, TOTOBHOCTh K CIyKeHHIO W 3ammte (OTedecTBa,
OTBETCTBEHHOCTh 32 €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;



c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JJUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHNUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEUHOM MKU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsl 3CTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHUMH;

MOHUMAHUE YMOIMOHATBHOTO BO3/IEUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
IPOSBIISITH KAUECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢pusuyeckoro BocnuTraHus, GopMUPOBAHMA KYJbTYPbHI 310POBbS U
IMOIMOHATBHOI0 0J1arONmoJIy4us:

MOHMMAaHUE W peajm3aius 370pOBOr0 W 0e30macHoro oopasza KU3HU
(310poBO€  MHUTaHWE, COOJIOJEHUE TUTUEHUYECKUX TMpaBWil W HOPM,
cOQlaHCUPOBAHHBIA PEXUM 3aHATUM U OTJAbIXa, peryasipHas ¢uznueckas
AKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PU3HUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[IEHHOCTH TIPaBUJ HWHJAMBUIAYATBHOTO M  KOJUJICKTHUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSX, YTPOXKAIOIINX 30POBbIO U YKU3HU JIHOJIEH;

OCO3HAHHE TOCJEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpya0BOro BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTU MAacTepPCTBa, TPYAO0I00UE;

TFOTOBHOCTh K AKTUBHOW JAEATEIBHOCTH TEXHOJOTMYECKOM M COLMAIIbLHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHSTH TAKYIO IESITEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpodeCCHOHATLHON ACITEIHPHOCTH, YMECHUE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuiedl mnpodeccun U peaJu30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
NPOTSHKEHUU BCEW JKHU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIeCTBOBAHUS;



MOBBIIIEHUE YPOBHS JKOJOTMYECKOM KyJNbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSA TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKaloIleH CPebI;

OCO3HAHME TJI00AIBHOI'0 XapakTepa SKOJOTMYECKHX MpoOJieM W IMyTel HX
penieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpETaeMble MPU HM3YYCHUH OUOJIOTHUU
3HaHWST W YMEHHUS TpU PEHICHUH TPOOJIeM, CBSI3aHHBIX C PaIMOHAJIHHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHHE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlPaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B DJKOCUCTEMAaX, OXpPaHy BHJOB,
AKOCUCTEM, OroCchephl);

AKTUBHOE HENPUATHE JECUCTBUM, NPUHOCAIIMX BPEHd  OKPYKaroIIeu
MPUPOTHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJArONMPHUSTHBIC SKOJIOTUYECKHE
NOCIEACTBUS MPEANPUHUMAEMbBIX IEUCTBUI U MpeOoTBpallaTh UX;

HaJMYue Pa3BUTOrO HKOJOTMUECKOTO MBIIUICHHS, SKOJIOTMYECKOU KYIbTYPHI,
OTIbITa NesITeNbHOCTH HKOJIOTUYECKOM HaIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOM W COLMAIBHOMN
MPaKTUKE, TOTOBHOCTU K Y4aCTHIO B IPAKTUUECKOUN JEATEILHOCTU SKOJIOTMYECKON
HaIlPaBJIECHHOCTH;

8) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HayKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUPE;

COBEPIIICHCTBOBAHKE SI3bIKOBOM W YUTATEILCKOW KYyIbTYpPhl Kak CpEACTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMU U IMO3HAHUS MUPA;

MOHNUMAaHUE CrIenu(puK OWOJOTUM KakK HayKH, OCO3HaHUS €€ poiu B
(GbopMUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBIeHus 00 OKPYKArOIeM MHUpPE KaK O €JUHCTBE MPUPOIBI, YEIOBEKA U
oOIIeCTBa, B TO3HAHWU NPHUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHHH Mpo0iIeM
COXpaHEHUS IPUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JIJII COBPEMEHHOW ITMBUIIM3AIINHN:
oOecrieyeHus: HOBOI'O YpPOBHSI Pa3BUTHSA MEIUIMHBI, CO3/aHHE MEPCIIEKTUBHBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pelmaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJI0BEUECTBa, MOMCKA MYTEeW BhIXOJa U3 III00ATBHBIX HKOJOTUYECKUX MPOOJeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAIMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOAHBIX pPecypcoB U (HOPMUPOBAHUIO HOBBIX CTaHAapTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYUYCHUM OWOJOTMYECKUX 3HAHUNA B IEIAX
MOBBIIICHUST OOIIEH KYyJbTYpbl, €CTECTBEHHO-HAy4HOM TPaMOTHOCTH, Kak



COCTAaBHOW 4acTH (PYHKIIMOHAJIBLHOM IPpaMOTHOCTH OOydaromuxcs, GopMHUpyeMon
IpY U3y4E€HUU OMOJIOTUH;

MOHUMAaHUE CYIIHOCTU METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS IS aHalu3a Hu
OOBSICHEHUS SBIICHUW OKPY)KAIOIIEro MUPA U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUSI HAa OCHOBE HAay4YHBIX (DAKTOB H
MUMEIOIINXCS JaHHBIX C LEJIBIO TOJIYyYEHHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBLHO HCIOJNb30BaTh OHUOJOTMYECKUE 3HAHUS IS
peleHust IpodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTH HAy4YHOW MAESTENbHOCTH, T'OTOBHOCTHb OCYILECTBISAThH
MIPOEKTHYIO U HCCIIEA0BATENIBCKYIO AESITENbHOCT HHANBHIYAILHO U B ITPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHUIO HOBBIX 3HAHMU MO OWOJIOTMH B
COOTBETCTBUHU C )KHU3HECHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeiMeTHbIE pe3yibTaTbl OCBOEHUSA y4eOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMUPOBAHUS MHUPOBO33PEHUS 00ydaroU[UXcCs
MEXAUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYyYHBIE MOHATHS, OTPaKAIOIIHNE
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CIHEUU(PUKY METOJAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, 3HEPIUs, SBJIEHUE, IPOLECC,
CUCTEMa, Hay4YHbIM (akT, NPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCleIOBaHuEe,  HAONIOJEHUE, HU3MEPEHHE,  JKCIEPUMEHT U  APYrux),
yYHHUBEpCAJIbHbIE Yy4eOHblE JEHCTBUSA (TMO3HABaTEIbHBIE, KOMMYHHKATHBHBIC,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue b yHKIIMOHAIbHOM
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETCHIIMM OOYyYaloOIUXCs, CIOCOOHOCTH
o0 yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC MEXKIUCIUTIIMHAPHBIC,

MHUpPOBO33pEHUYECKHUE 3HAHMS W yHUBEpCalbHbIE y4eOHBbIE JCHCTBUA B
ITI03HABATEILHON U COLMAJIbHOM ITPAKTHKE.

MeranpeaMeTHblE pe3ylbTaThl OCBOEHUS HPOrpaMMBbl CPEIHEro OOLIETro
00pa30BaHUs JOJKHBI OTPAXKATh:

Osaagenne YHHMBEpPCATbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a3oBbI€ JOrHYecKHe AeHCTBHUA:

CaMOCTOATENIbHO  (OPMYJIUMPOBATH M aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPM OCBOEHWU 3HAHWWA NPHUEMBI JIOTMYECKOTO MBILUICHHUS
(aHanmu3a, cUHTE3a, CpaBHEHUS, Ki1accuukanuu, 0000IIEHUS ), PACKPbIBATh CMBICIT



OMOJIOTUYECKUX TMOHATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C APYTUMU NOHATUSIMH);

ONpEAeNATh UENH JACSATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTAThI IESTENBHOCTU C IOCTABICHHBIMU LIEIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS i1 OObSICHEHUS (PaKTOB U SBJICHHM
YKUBOU ITPUPOJIBIL,

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (DOPMYIIUPOBATH BHIBO/IBI M 3aKIIOUCHMUS;

NPUMEHSTh CXEMHO-MO/JIETIbHbIE cpeactsa Ui pe/ICTaBICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOIIECHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TAaKK€  NPOTHBOPEYMH  Pa3HOrO  poJa,  BBIABICHHBIX B Pa3jM4HBIX
MH(OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIaH PELICHHs] MPOOJIEMBbI C YUYETOM AHAIM3Aa UMEIOLINUXCS
MaTepUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUI JAESTEIIbHOCTH;

KOOPJAMHUPOBATb U  BBINOJHATH PabOTy B  YCIOBUSIX  PEaJbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKIE TeHCTBHUSA:

BJIaJIETh HAaBbIKaMU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3pemieHus MpoOJieM, CIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHMS IPAKTUUECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOAOB MMO3HAHUS;

UCIOJIb30BaTh pa3jU4Hble BUAbl JESITEILHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEepPIpeTalud, MPeoOpa3OBaHUI0 W MPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCJIE MIPU CO3TAHUU YUYE€OHBIX U COLIMAIIbHBIX IIPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUI MBIILJICHUS, BIaJ€Th HAYYHOH TEPMHUHOJIOTHEH,
KITIOYEBBIMU MOHSITHSIMHU U METOJIaMU;

CTaBUTh W (POopMynIHpoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
NESATENbHOCTU U KU3HEHHBIX CUTYaIUAX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3W W aKTyallM3UpPOBATh 3a/auy,
BBIJIBUraTh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTbl JIsl JI0Ka3aTesIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3MPOBATh TIOJIYYEHHbIE B XOJA€ peIIeHHs] 3a7aud pe3yJbTarhl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIECHUBATh MPUOOPETEHHBIN OIBIT;



OCYIIECTBIIATh I1IEJICHANPABICHHBIA MOUCK MEPEeHOca CPEACTB U CIOCOOOB
JeMCcTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWSA B IO3HABATEIBbHYI0 W MPAKTHUYECKYIO0 00JacTu
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BbIJIBUTaTh HOBbIE WJIEH, MpEAJIaraTh OpUTHHAJIbHBIE MOAXOJbl U pEIlIeHus,
CTaBHUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAOIUE alIbTEPHATUBHBIC PEIICHMUS.

3) padora ¢ undopmanmei:

OPHEHTHUPOBATHCA B PA3IMUHBIX UCTOUHHMKAX MHPOpMAaLUH (TEKCTe yueOHOro
nocoOus, HAYJYHO-TIONYISPHOW JUTEpaType, OHOJIOTHYECKUX CJOBapSX W
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETe), aHAIU3HPOBATH
MH(OPMAIUIO PAa3TUYHBIX BUAOB U (HOPM MpenCTaBICHHS, KPUTHUECKH OLIEHUBATh
e€ IOCTOBEPHOCTb U HEMTPOTUBOPEUUBOCTD;

dbopmMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPHU MOUCKE U
orbope Ouojoruueckorl MHGOpPMaIUU, HEOOXOIUMON ISl BBIMOJHEHUS YIEOHBIX
3ajay;

npuoOpeTaTh OMBIT HCHOJIB30BAaHUS HH(POPMAIIIOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATh KYJIbTYPY AKTUBHOT'O MCIIOJIb30BaHUS PA3IUUYHbBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEeACTaBICHUS
Oouonoruyeckoil nHpopmanuu (cxeMbl, rpaduKH, AMarpamMmsbl, TaOJIULIbI, PUCYHKA
" Ipyroe);

UCIOJb30BaTh HAy4YHBIA A3BIK B KauyecTBE CpeACcTBa IMpH pabore ¢
Ouonoruyeckoil HMHPOpMalUel: TPUMEHATh XUMHUYECKue, (QU3nvecKkue Hu
MaTeMaTUYecKue 3HAKU W CHUMBOJBI, (OpMYyIbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHUE  CPEACTBA
HaTJISAHOCTH;

BJaJ€Th  HABbIKAMU  PACMIO3HABAaHUS W 3allUThl  MH(OpManuu,
UH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OsgJ1aieHUe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€ICTBUSIMHU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATH
B JUajore WK JUCKYCCUHU MO CYIIECTBY OOCYy>KIaeMoW TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJEHUS OTHOCUTENILHO BBINOJIHEHHUS MpeaaraeéMoi
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH IMO3UIUHN JIPYTHX YYACTHHKOB
JIMaJora Uil JUCKYCCHH);

pacro3HaBaTh HEBepOalbHBIE CpEACTBA OOIIEHHWSA, TMOHUMAaTh 3HAYCHUE
COILMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIui,
YMETb CMSATYaTh KOH(MIUKTHI U BECTH NIEPETOBOPHL;



BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, MOHUMATb
HaMEpEeHUs IPYrux JIOJCH, IPOsSBIATh YBAXKUTEILHOE OTHOLIEHUE K COOECEAHUKY
1 B KOPPEKTHOU (popme (popMyIMpOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C MCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTD:

MIOHMMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHIYyaJIbHON
paboThI MPHU pelIeHUuH OMOJIOTUYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYIIOBBIX (JOPM B3aUMOACHUCTBUS MPU PEIICHUH YyUeOHOU 3a1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUUA C Y4ETOM OOLIUX
MHTEPECOB M BO3MOYKHOCTEMN Ka)K0ro 4jeHa KOJJIEKTHBA;

NPUHUMATh 1€JIM  COBMECTHOW  JESITENbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBHUS IO €€ IOCTHXKCHMIO: COCTAaBILATH ILIaH JEUCTBUM,
pacnpenensaTe poiad € YYETOM MHEHHM YYaCTHUKOB, OOCYXIaThb pE3YJbTAThl
COBMECTHOU paboThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa M KAXKIOrO yYaCTHUKA KOMAaHIbl B
o0 pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

IpeaaraTb HOBBIE IIPOEKTHI, OLICHWBAThb HWJEU C IIO3ULHMA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IIOBEACHHE B PAIMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATUBHBIM.

OgBiageHne yHUBepCaIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISABICHUS NpoOJieM U HX
pellIeHUs B )KMU3HEHHBIX U YYEOHBIX CUTYALHSIX;

BbIOMpaTh Ha OCHOBE OHMOJOIMYECKMX 3HAHUW LIEJEBbIE M CMBICIOBBIE
YCTAHOBKHM B CBOMX JACHCTBUSAX M MOCTYNKAaX MO OTHOLIEHHWIO K YKUBOH MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATENBbHYIO JEATEIBbHOCTD, BBISBISATH
Mpo0JIeMBI, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIC 33/Ja4d B 00pa30BaTEILHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pPEUIEHUs NpoOJieMbl €  Y4ETOM
HMMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEIMOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paciupsATh paMKHi Y4eOHOI0 MpeIMeTa Ha OCHOBE JINYHBIX MPEATIOYTEHU;

JieJlaTh OCO3HAHHBIN BBIOOpP, apryMEHTHpPOBaTh €ro, Oparb OTBETCTBEHHOCTD
3a pelICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHMIO U MPOSIBICHUIO IIMPOKOW HPYAHULIUUA B
pa3HbIX 00JIaCTSX 3HAHUN, MOCTOSHHO TMOBBILIATH CBOW 0Opa30BATEIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTP OJIb:

JIaBaTh OLEHKY HOBBIM CUTYal[UsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  [O3HABAaTEIbHOM  pedieKkcuu  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMi, MCHOJB30BaTh MPUEMBI peIieKCUU N7l OLEHKH CHUTYyalluH, BblIOOpa
BEPHOI'0 PEIICHMUS;

YMETh OLICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh pEHIEHUS IO HX
CHUKEHUIO;

IIPUHUMAaTh MOTHMBBI W apryMEHTHl JPYTHX IPU aHaJIu3€ pPe3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE cedsl M APYTUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX I[pPU aHAJU3€ PE3YJIbTATOB
NEeATENbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruud Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI ACHCTBUN MO OCBOEHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JESTEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CUTYyalMsX, a TAaKXKe B PealIbHbIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Owmoisiorueil. B mporpamme mnpeameTHbIe
PE3yNbTAThl IPEICTABIEHBI IO FoJaM 00y4YEeHUSI.

[IpenmeTHble pe3ysibTaThl OCBOEHHUS ydyeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAXKaTh:

C(OPMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOIMH B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAy4HOI'O MHUPOBO33PEHUS, O BKJIAIE€ POCCHUHCKUX WU
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (DYHKIIMOHATIHLHOM
IPaMOTHOCTH Y€JIOBEKa JJI PEICHUs KU3HEHHbIX 33/1a4;

YMEHUE PaCKphIBaTh COJEp)KaHUE OMOJOTHYECKHMX TEPMUHOB M TMOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, Meradonu3M (0OMEH BEIIeCTB U MpeBpalieHue
SHEPruu), TOMEOCTa3 (CaMOPErysIus), YpOBHEBAsI OpraHu3alus KUBBIX CHUCTEM,



CaMOBOCIPOM3BEJCHUE (PENPOAYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JorMa MOJEKYIsapHoW Ouosorun), 3akoHbl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydyenusi (0 HE€HTpax MHOrooOpa3us u
MPOUCXOKAEHUS KyIbTypHbIX pacteHui H. V. BaBunosa), onpenensiTe rpaHUIlb]
UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJaMU HAYYHOr'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
ONMCAHME JKUBBIX CHCTEM, IPOLIECCOB W SIBIEHUM, OpraHu3alus W IpPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBIABJICHHE
3aBUCHMOCTH MEXAY HCCIEAYEMbIMH BEIHMUYUHAMHU, OOBSICHEHHE TMOJTYyYSHHbBIX
pE3yNbTATOB, UCHOJb30BAHHBIX HAaYYHBIX MOHATHA, TEOPUH M 3aKOHOB, YMEHUE
JIeJIaTh BBIBO/BI HA OCHOBAHMM IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBACIATH CYILIECTBEHHBIE MPU3HAKKA BUPYCOB, KJIETOK MPOKApHUOT U
9YKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB W MPEBPAIICHUS PHEPTUU B KJETKe, (POTOCHMHTE3a,
IJJACTHYECKOT0 M SHEPreTMYecKoro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meno03a,
OIUIOIOTBOPEHMS, PAa3MHOXKECHMS, WHIUBUIYaJbHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATh NOJyYEHHbIC 3HaHUS AJI OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SIBJIEHUMW, JUISl NPUHATHSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C Lenblo obecriedeHuss Oe30MacHOCTH CBOEro 3J0POBbS U 3]I0POBbS
OKPYKaIOIUX JIt0/IeH, COOTIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYXKaroIIen
OPUPOIHON Cpelie, TMOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHKEHHM
COBPEMEHHOM Oouonorun OMOTEeXHOJNIOTUH  JUIsI  palMOHAJIBHOIO
IPUPOIOINIOJIB30BAHUS;

YMEHHE pelaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
IUTUOPUIHOE CKpEIMBAaHUE, CLEIUICHHOE HACJIEJOBAHUE, COCTAaBIATH CXEMBI
MOHOTHOPHJIHOTO CKPELIUMBAaHUS JUIsl MPEICKa3aHUsl HACIEJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE U TpaKkTUUYeCKUe padoThl, COOIOIAThH
IpaBuiIa Mpu padoTe ¢ y4eOHbIM U Ja00OpaTOPHBIM 000PYI0BAHUEM;

YMEHME KPUTHYECKH OLEHUBATh W HHTEPIPETHPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTr0 COJEP)KaHUs, BKIIOYAIOLIYIO IICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MaccOoBOM MH(OpMalny, HAyYHO-TOMYJISIPHbIE
MaTepuanbl), ATUUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIECAOBAaHUI B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOT U H;



YMEHHME CO037]aBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOIICHMS,
000011ast OMOJIOTUYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOUYHHUKOB, I'PAMOTHO
MCITI0JIb30BaTh NOHATUIHBIN anmapaT OMOJIOTUY.

[IpenmeTHbIE pe3yibTaThl OCBOEHMs yueOHoro npeamera «buonorus» ¢ 11
Kacce JOJKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME HAYYHOTO
3HaHUSl €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAy4HOIO MHUPOBO33PEHUS, O BKJIAJE€ POCCHUHCKUX WU
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHATIHHOU
IPaMOTHOCTH Y€JIOBEKa JJI PEIICHUs KU3HEHHbIX 33/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHUE OMOJOTHYECKHMX TEPMUHOB M TMOHSTHMA:
BUJ, TIOMYJSIUsA, TeHO(OH I, SBOMIONHMS, ABIXKYIIME CUIIbI ((DaKTOPbI) 3BOJIOIUH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BU000PAa30BaHUE, HKOJIOTMYECKUE (PaKTOPHI,
JKOCUCTEMA, MPOAYLUEHThI, KOHCYMEHTBI, PEIYLEHTbl, LENU MUTaHUS,
AKOJIOTMYecKasl mupamua, OuoreoneHos, ornochepa;

YMEHHUE U3JIaraTb OHOJIOTMYECKHME TEOpHH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DSBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoabitieBoro cxoactsa K. M. bospa, uepenoBanus IJIaBHBIX HaNpaBJICHUNH U
nyreit sBomonmu A. H. CesepuioBa, yuenust o 6uochepe B. WM. Bepuanckoro),
OMpPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHHE BJIAJIETh METOJAMU HAYYHOIr'O MMO3HAHUSA B OMOJOrMU: HAOIIOEHUE U
ONMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBICHMI, OpPraHu3alus U MPOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIB)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEAYEeMbIMH BEJIIMYMHAMU, OOBICHEHUE IMOJYYEHHBIX
pEe3yJAbTAaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BBIBOABI HA OCHOBAHUY ITOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BHUJOB, TMOMYJSALUNA, TMPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreolleHO30B U JKOCUCTEM, OCOOCHHOCTH IMPOILIECCOB:  HACIEACTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOrO0 0TOOpa, BHI000pa30BaHMsS, MPHUCIOCOOICHHOCTH
OpPraHM3MOB, JEHUCTBUSA JKOJIOTMYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEepeHoca
BEUIECTB M IOTOKAa HYHEPrUUM B HKOCUCTEMAX, AHTPOIOIC€HHBIX H3MEHEHHUH B
AKOCHCTEMaxX CBOEW MECTHOCTH, KPYrOBOpPOTa BEHIECTB W OHOr€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

YMEHHE NPUMEHSTH MOTYYEHHBbIE 3HAHUS AJI1 OOBSICHEHUS OUOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATUSA MPAKTUYECKUX PELICHUM B MOBCEIHEBHOU
KU3HH C LENpl0 o0ecnedeHus: 0e30MacHOCTH CBOEro 30POBbS U 370POBbS
OKpYKarOUIUX JII0eH, COOMI0IEHUS HOPM I'PAMOTHOT'O MOBEJAEHUS B OKpY>Karolen



IPUPOHON Cpelie, TOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHXKEHHM
COBPEMEHHON OMOJIOTHH JIJIsl pallMOHAIBHOT'O IPUPOAOIIOIb30BAHMS;

YMEHHUE pellaTh 3JE€MEHTapHbIe OMOJIOrMYECKUE 3a7aul, COCTABIATH CXEMBI
IepEeHOCca BEUIECTB U SHEPTUHU B HKOCHCTEMaX (LI€NU MUTAHUS);

YMEHHUE BBIMOIHATH JIA0OpATOPHbIE U MpPaKTUYECKHUE pPAOOTHI, COOMIOAATH
paBwiia pHu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLEHUBaThb W HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHHUKOB (CpPEJICTBA MAacCOBO MH(pOpPMAIINK, HAYYHO-TIONYJISIPHbIE
Marepuaibl),  pacCMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTHYECKHE  MPOOJEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOILEHUS,
000011128 OMOJIOrHYEcKy0 UH(POPMALIUIO U3 HECKOIbKUX MCTOYHUKOB, IPAMOTHO
HCITIOJIb30BaTh OHSATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uu(poBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bubmioreka [IOK
1 b 2 0.5
MIOTIOTIDL R Hayka https://m.edsoo.ru/7f41c292
bubmioreka [IOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 https://m.edsoo.ru/7f416292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso0o.ru/7f41c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KUIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TeEM ndpoBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS OUOJIOT U 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmuotexa IIOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
1
3 OpranusMbl u OKpy>Kaiomas cpesia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTMYECKUE CUCTEMBI 9 Eubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

[Tonomapesa M.I1. Kopuunosa O.A. Jlonpumaa T.E. nox pen. [lonomapesoit 1.H.
buonorus. 10 knace AO uzparenscto «IIpocBemienne»

[Tonomapesa M.I1. Kopuunosa O.A. Jlonpumaa T.E. nox pen. [lonomapesoit 1.H.
buonorus. 11 knacc AO uznarensctBo «IIpocsenienne»
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