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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTUM TEOPETUUYECKYID OCHOBY JJIs
OTIpeNeIeHs] TMOAXO0J0B K (OPMHUPOBAHHUIO COJACP)KAHUSA y4eOHOrO IpeaMeTa
«buonorus» cocraBwiu: KoHuenryaiabHble nonoxeHus OIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIeH, COJEp)KaHMs, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, TOJIOKEHUS 00 OOITUX IEIIX U
NPUHIMIAX, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero oOpazoBanus B Poccuiickoit ®enepanuu, a TakXke IOJOKEHUS O
cneruuke Ouosnoruu, €€ 3HAYCHUH B TTO3HAHUU KUBOW MPUPOIBI U 00CCTICUCHUH
CYIIECTBOBAHMS YeJIOBEYECKOro obmiecTBa. CoOriacHO Ha3BaHHBIM MOJIOKEHUSM,
OTIpe/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu naéT MpeACTaBIeHUWE O LeIIX, 00 oOmieit
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTUSA OOYYAIOIIUXCA CPEICTBAMHU
yuyebHoro mpenmera «buomorus», omnpenenser o00sA3aTeNbHOE TPEAMETHOE
COJIEp)KaHME, €ro CTIPYKTYpYy, pachpeleleHrue [0 pasjaeiaM H  TeMaMm,
PEKOMEHTYEMYIO TOCIEeI0BaTEIbHOCTh U3YUCHUS y4eOHOro Marepuaia ¢ yuéToMm
MEXKIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHMKA 00pa3oBaTEIbHOTO
npoliecca, BO3pacTHbIX OCOOEHHOCTEHN 00yJarommxcsl.

B nporpamMe mo OuoNOTMH TakXe YYUTHIBAIOTCA TpPeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEMETHBIM W MPEAMETHBIM pe3yJIbTaTam
oOydyeHuss B (OPMHUPOBAHUM OCHOBHBIX BHJOB  Y4e€OHO-IIO3HABATEIHHOM
NeATeNbHOCTH/y4eOHbIX JEHCTBUM OOY4YarOIIUXCsl MO OCBOCHHUIO COAEPKAHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B nporpamme no 6uonoruun (10—11 knaccel, 6a30BbIil ypOBEHB) peaii30BaH
IPUHITMI TPEEMCTBEHHOCTH B W3y4eHUW OWOJIOTHH, Ojaromaps 4YeMmy B HeE
IIPOCMATPUBACTCS  HANPABIICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
(GOpMHUpPOBAaHMEM  E€CTECTBEHHO-HAyYHOIO  MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAIUH JTMYHOCTH, SKOJOTUIECKOTO MBIIIICHHS, MPEJACTaBICHUN O 3I0POBOM
o0Opa3e KM3HM U OEpeKHbIM OTHOUIEHHMEM K OKpYKarolled NpUpOAHON cpene.
[TosTomy Hapsiay ¢ W3ydeHHEM OOIICOMOIOTHYECKUX TEOPUid, a TakKe 3HAHHMA O
CTPOCHUU >KUBBIX CUCTEM Pa3HOI'0 paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJOTMM YENIEHO BHUMAaHHE HCIOIb30BAHUIO
MTOJIYICHHBIX 3HAHWM B TTOBCEAHEBHOW KU3HM IS PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4Yucie: MPOQUIAKTUKU HACIECACTBEHHBIX 3a00JIEBaHUIN YeJIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKU
IeJIECOO0Pa3HOro TMOBEAEHUS B OKpYXarolleil MNpUpoOAHON cpede, aHaIU3a
BIIMSTHUS XO3SIMCTBEHHOW NEATETHLHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOTHBIX U
MCKYCCTBEHHBIX YKOCHCTEM. Y CHJIICHHE BHUMAHUS K MIPUKJIATHON HAMPABICHHOCTH
ydeOHOro npeaMera «bruoJorus» MpPOJIUKTOBAHO HEOOXOAUMOCTBIO 00eCTICUCHUS



YCIIOBHM ISl peIlICHUs] OJJHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpenanonaraerT (GOpMUpPOBaHHE Yy  OOydarouuxcs
CHOCOOHOCTH aJalTHpPOBAThCS K HW3MEHEHUSM JIUHAMHYHO pa3BUBAIOILEIOCs
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpeaHero ooOuero oO0pa3oBaHUS 3aHUMAET BAXKHOE
Mecto. OHa oOecneunBaeT (GopMHUPOBaHUE Y OOYUYAIOIIUXCS MPEICTABJICHUNA O
HAy4YHOM KapTHHE MHpa, pacuIupsieT U o00OIIAeT 3HAaHUS O KUBOW MpHUpoje, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allMd W SBOJIIOLMH, CO3IAET
yCIOBHSI  NJsi: TIO3HAHWA  3aKOHOB  JKMBOW  TPHUPOABL,  (POpMHpOBaAHMS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOIO M 0Oe€30macHoro oopasa
KHU3HHU, SKOJIOTUYECKOTO MBINIJICHHS, IIEHHOCTHOT'O OTHOIICHUS K YKHBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne GMOJIOTHS UMEET TaKXkKe JIJIsl PEeLIeHHs] BOCIIUTATENbHBIX U
pa3BUBAIOLMX  3a/Jady  cpenHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydenne O6uonoruu obecreunBaeT yCiIOBUS A (POPMHUPOBAHUS
UHTEJUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX M  HH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET MHTErpallMd OWOJIOTMYECKUX 3HAHUHU C
MPEICTaBICHUAMH U3 IPYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHblE MOJOXKEHHS] O NMpeAHA3HAUYEHUU Y4EOHOro mpeaMeTa
«buonorus» CcoCTaBUIM OCHOBY JMJisi OMNpEACNICHUS TOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €r0 COJAEp)KaHUs, IMPEJCTaBICHHOIO B MpOrpaMMe IO
Oounosnoruu.

OT6op conepxkanus yueOHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYILECTBIEH C MO3MLMHA KyJIbTypOCOOOPAa3HOrO IOJX0/Aa, B COOTBETCTBUU C
KOTOPBIM OO0ydYarommecs IODKHBI OCBOWTH 3HAaHUS M YMEHHS, 3HAYUMBIC IS
(dopMupoBaHus O0OIIEH KyJIbTYpbl, OIpPEACTSAIONINe aJeKBaTHOE IOBEICHUE
YeJI0BeKa B OKPYXKaIoIIeH MPUPOIHON cpejie, BOCTPeOOBaHHBIE B MOBCEIHEBHOM
KU3HU M TPaKTHUYeCKoW aesTesbHOCTH. Ocoboe MecTo B 3TOM cHUCTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COIEP)KAHUS, KOTOPBIE CIIY>KaT OCHOBOMW JJIsi (POPMHUPOBAHUS
NPEJICTABIEHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAMSIX  JHMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHHE coJiepKaHusi Y4eOHOro marepuaia B MporpaMme I0
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUHU € 3TUM B CTPYKTYpe ydeOHOro npeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIUE COoepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTo/bl
Hay4yHOro mno3HaHus», «Kierka kak Ouonormueckas cuctema», «OpraHusM Kak



Oouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHUYecKOro MHUpay,
«OBOJIOLHS KUBOU MTPUPOIBD», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.

[enp u3yuenus ydyeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIQJICHUE  OOYYaIOIMMHCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHAJIBHOM
OpraHu3aliy >KUBBIX CHUCTEM pAa3HOr0 paHra U MNpUOOpPETeHHE YMEHH
UCIOJIb30BaTh 3TH 3HAHUS MJI TPAMOTHBIX JEHCTBUUA B OTHOUIEHMH OOBEKTOB
YKUBOU MPUPOJIBI U PEHICHUS PA3IMYHBIX )KU3HEHHBIX TIPOOJIEM.

Joctmxenue nenu u3ydeHus yueOHoro npeamera «buosorus» Ha 6a30BoM
ypOBHE 00€CIeunBaeTCs pEIeHUEM CIICAYIOUIUX 3a/1ay:

OCBOEHHE OOYYarOIIMMHCS CHCTEMbl 3HAHMM O OHOJIOTMYECKHX TEOpPHUsX,
YUYEHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuiaxX, CIyXKalluX OCHOBOU
g (pOPMUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHOH KapTUHE MHUpA, O
METOJ]aX HAay4YHOrO MO3HaHUs, CTPOCHUH, MHOTOOOPa3uu M OCOOEHHOCTSX JKHUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OpPraHU3ALMHU, BBIJAIOLIUXCSA OTKPBITUSX U COBPEMEHHBIX
HCCIICA0BAHUSIX B OMOJIOTHH;

¢opmupoBaHue y oOydaroluxcs I103HABAaTEIbHBIX, WHTEIIEKTyaJbHBIX U
TBOPYECKMX CIHOCOOHOCTEH B IpPOLECCE aHaIM3a JaHHBIX O IYTSAX pPa3BUTHS B
OMOJIOTMM HAY4YHBIX B3IJIAJIOB, UAEH M MOIXOJ0B K HM3YYEHHUIO JKHBBIX CHCTEM
Pa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOy4Yamomuxcs OoOweld KyJbTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSACHATH U OILICHUBATH SBJICHUS OKPYXKAIOIIETO
MHUpa JKUBOW MPHUPOABl HA OCHOBAHMM 3HAHUW M OIbITA, MOJYYEHHBIX MpU
U3y4eHuu OUOJIOTHUY;

dopmupoBanue y oOOy4aroUMXCs YMEHUW WIUTIOCTPUPOBATh 3HAUCHUE
OMOJIOTUYECKUX 3HAHUUA B MPAKTUYECKOM JAESITENIbHOCTH YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTHM U arpoONOTEXHOJIOTHI;

BOCHUTaHUE YOEXKAEHHOCTH B BO3MOXHOCTH IO3HAHUSI YEJIOBEKOM >KMBOU
IPUPOIbI, HEOOXOAUMOCTH OEPEHKHOIO OTHOLIEHUSI K HEM, COOJIOIEHUS ATUUECKUX
HOPM IIPU MIPOBEACHUH OMOJIOTHYECKUX MCCIIETOBAHUII;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM U1 TOBBILIEHUS YPOBHS
AKOJIOTUYECKON KYIbTYPBI, A1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

IPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUM B IOBCEJHEBHOM KU3HU IS
OLIEHKH TOCJIEICTBUI CBOEH 1€ATEIBHOCTH IO OTHOUIEHHUIO K OKPY’KalollIel cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJIEHHE MEp MNPOPUIAKTUKH
3a0o0JeBaHU.

B cucreme cpeanero obmiero oOpaszoBaHusi «buonorus», uzydaemas Ha
0a30BOM YypOBHE, SIBJISIETCS 00s3aTENbHBIM Y4YE€OHBIM IPEIMETOM, BXOJSIIMM B
cocTaB mpeaMeTHol o0acTu «EcTecTBeHHO-HAYUHbIE TIPEAMETBI».



Jlnst m3ydenust Ononoruu Ha 6a30BOM yPOBHE CpEIHET0 00IIero o0pa3oBaHus
otBoauTcs 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Hegeno), B 11 kmacce — 34
yaca (1 gyac B Hezernto).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTUHU C OOIIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTMMU €CTeCTBEHHBIMU HayKamH, (puiiocopueit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonormm B (QopMHUpOBaHMM COBPEMEHHOW HAyYHOM KapTUHBI MHpA.
Cucrema OMONOTMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOW MPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, Kiaccuukanusi, MOJICIUPOBAaHUE, CTAaTUCTUYECKas 00pabdoTka
JTAHHBIX).

JdeMoHCcTpanuu:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [x. Yorcon u ®@. Kpuk.

Tabmuiibl u cxembl: «MeTobl MO3HAHUS KUBOU MPUPOIBI».

JlabGopaTopHblie U NPpaKTUYeCKHE PA0OThI:

[Tpaktuueckas pabora Ne 1. «Mcmonp30BaHWE Ppa3IUYHBIX METOJIOB IPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI H UX OPTraHU3ALMS.

’KuBblie cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust ouonoruu. OTianune
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3auu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJISLUOHHO-
BUJIOBOH, 9KOCHCTEMHBIN (OMOTCOIICHOTHYECKU ), OMOoChepHBIi.

JdeMoHcTpanuu:

Tabmuier u cxembl: «OCHOBHBIE MPU3HAKHU KU3HWY, «YPOBHU OpraHU3AINH
JKUBOU IIPUPOIBI».

O6opynoBanue: Mmozenb mosiexkybl JITHK.

Tema 3. Xumuueckuii cOCTaB U CTPOEHUE KIECTKH.

XUMUYECKUN COCTaB KIETKH. XHMHUYECKHE BJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpallbHbIEC BEIIECTRA.

@OyHKIUM BOABl W MHUHEPAIBbHBIX BEIIECTB B KieTke. llomnepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OeaKoB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
HeszameHnmble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl OE€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOpUYHAS, TpPETUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMN OENKOB.



®epmenTsl — Ouonormyeckue Karainmzatopsl. CTpoeHue QepMeHTa:
aKTUBHBIA WEHTp, cyOcTpartHas crneuuduuHocts. KodepmeHThl. ButamMuHbL
OTinyust GepMEHTOB OT HEOPraHUYECKUX KaTalau3aToOpoB.

VYraeBonbl: MoOHOcaxapuibl  (IJrOKo3a, pubo3a U Je30Kcupu003a),
aucaxapuipl  (caxaposa, JIakTo3a) M IoJMcaxapuabl (Kpaxmall, TJIMKOTEH,
LEeJUTI0103a). bruonornueckue GyHKIMU yTriaeBOAOB.

Jlunuael:  Tpurmuuepuabl, Qgocpoaunuabl, cTepouabl. [ 'MaApOodUIBHO-
rupodoOHbIe  cBoMcTBa. buonormueckue ¢yHkuuu aunuaoB. CpaBHeHUe
YI€BO/IOB, OCJIKOB U JIUIHJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hyxkneoruasr — MoOHOMEpHI
Hykj1enHOBbIX KucioT. Ctpoenue u ¢pynkuun JJHK. Ctpoenune u pynkunu PHK.
Buaet PHK. AT®: ctpoenue u ¢pyHKIMH.

[HuTonorusa — Hayka o kierke. Knerounas teopus — npumep B3auMOAECHCTBHS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUEHHUS KIETKHU.

Knerka kak menmoctHas xuBas cucrema. OOmMe TMNPU3HAKH KIJIETOK:
3aMKHYyTas HapykHas memOpana, monekyisl JIHK kak renernueckuil ammapar,
cUcTeMa CUHTe3a Oelika.

Tunbl KJIETOK: H>yKapUOTHYECKas M MpokapuoTnueckas. (OcoOeHHOCTH
CTPOEHHUS TNpOKapuoThdecko kieTku. Knerounas crenka Oakrtepuit. CTpoeHue
JAYKAPUOTHUYECKOW KJIETKHM. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IpUOHOM KIIETKHU.

[loBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, UX
¢ynakuuu. [Inazmarnyeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. lluronnazma u eé
opranouasl. OgHomemOpannbie opranouasl kietku: OIIC, ammapar Iombmxw,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOMAbl KJIETKH: MUTOXOHAPUH, TUIACTUIBL.
[Tpoucxoxnenne MUTOXOHApUM u TacTua. Buasl turactun. HememOpanHbIe
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTuKu. OyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsaTopHblii HeHTp kieTku. CTpoeHue snapa: saepHas 000J0UKa,
KapuoIia3mMa, XpOMaTUH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopt BelIeCTB B KIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. IIneitaen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankins, K. M. bap.

Huarpammsl:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEXHUBOU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOIE».

Tabmuubr u cxembl: «llepuoguueckass Tabauna XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOJbI», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbI O€IKa,
«Ctpoenue ¢pepmentayn, «Hyknennosbie kuciotel. JJHK», «CTpoeHre MoiIeKyJbl



AT®», «CtpoeHre 3yKapuOTUYECKON KIETKW», «CTPOCHHUE KUBOTHOM KIETKW,
«CTpoeHuEe pACTUTENBHOM KIETKH», «CTpoeHHME NIPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sifipa KIETKN», «Y TIeBOAbD», «JIumuab.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpPYJOBaHUE MJisi IPOBEACHUS
HAOJIIOICHUI, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOMpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEepUATbHBIX KJIETOK.

JlabopaTopHble U MPpaKTH4YeCKUe PAdOThI:

JlaGoparoprass pabora Ne 1. «l3ydyeHue KaTaIMTHYECKOH aKTUBHOCTU
(dbepMeHTOB (Ha TpUMeEpe aMUIa3bl WK KaTalla3bl).

JlabopatopHast pabora Ne 2. «M3ydeHwe CTpOEHHsI KIETOK paCTEHUH,
KUBOTHBIX M OaKTEepui IMOJ, MHUKPOCKOTIOM Ha T'OTOBBIX MHUKpOIpenaparax U HUX
OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeEH BelIecTB, WM MeTa00IU3M. ACCUMUIAIUS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €JAMHOrO IMpollecca
MeTabonuzMa. Poib 3aKOHOB COXpaHEHHsS BEUIECTB M JHEPrHMM B MOHUMAHHUU
MeTaboIu3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPoGHbIN U rereporpodHbiid. Poib GpepmeHTOB
B 0OMEHE BEIIeCTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunTe3. CperoBass u TemHOBas (¢a3bl  QorocuHTe3a. Peakuuun
dbotocunTe3a. IPhekTuBHOCTL PoTOCHHTE3a. 3HaUCHHE (HOTOCHHTE3a IS KU3HH
Ha 3emuie. Biausinue ycnmoBuit cpenbl Ha (DOTOCHMHTE3 U CIIOCOOBI TOBBIIMICHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMocuHTe3. XEMOCUHTE3UPYIONKUe OakTepru. 3HAUCHUE XEeMOCHHTEe3a IS
KU3HU Ha 3eMII€.

DHepreTnuecknii oOMEeH B KJeTke. PaciiernieHue BeIecTB, BbIACICHUE U
AKKyMYJIUDOBaHWE DJHEPruu B KIJETKE. OTalbl SHEPreTHYECKOro oOMEHa.
I'mukonu3. bpoxenne u ero Buibl. KUCIOpOIHOE OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOe dbocdopunupoBanue. DddexTuBHOCTH
HHEPreTUYeCcKOro oOMeHa.

Peakrmuu wMarpuunoro cuHTe3a. [eHermueckas wuHbpopmanus u JIHK.
Peanuzanust reHetuueckol uHpopmanuu B KJIeTKe. ['eHEeTHYecKud KOA U €ro
cBoiictBa. Tpanckpumnius — maTpuuHblii cuHte3 PHK. Tpancmsius — 6mocunTes
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OnocuHTe3e Oenka.

Hexkinierounsie gpopmbl xu3Hu — BUpychl. Uctopusa otkpsitusa Bupycos (. W.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodarun. bonesnu pacteHud, KUBOTHBIX U 4YEJIOBEKA, BHI3BIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenosexka (BUY) — Bo3Oyautens CIIM/a.



OOparHass ~ TpaHCKpHUIIIWSA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

IToprpersr: H. K. Konsnos, /1. Y. UBanoBcknii, K. A. Tumupsses.

Tabmuupl u cxembl: «Tumbl nuTanusy, «Merabomu3amy», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Ximoporiact», «Dorocunres», «Crpoenue JJHK»,
«CtpoeHue u PyHKIIMOHUPOBaHUE TeHa», «CuHTe3 Oenkay, « 'eHeTUUeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3HeHHbIN 1ukin Bupyca CIIN/la,
0akTepuodaray, «Permmukanus JHK».

Oo6opynoBanue: moaenu-anrumkanuu «Yasoenue JIHK u Tpanckpunimsy,
«buocunres 6enka», «CTpoeHue KIETKI», Mojaelb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KnerouHsrii muki, Wid >KU3HEHHBIM NWUKN KieTku. MHTepdaza m MuTO3.
[Ipoueccel, mpotekatomue B uHTepdaze. Pemnukaius — peakuuss MaTpUUYHOTO
cunteza JIHK. CtpoeHne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIMTUIOU AHBIN u TaluIOUIHBIA ~ XPOMOCOMHBIE HaOOPBI. XpoMaTuasl.
[uronornueckue OCHOBBI PA3MHOXKEHHUS W  HWHIMBUAYAIBHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinerku — muto3. Cragum murtosza. [Iponeccel, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYeCKnid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — alomnTo3.

@opMBbI pa3MHOKEHUS OpPraHu3MoOB: Oecrojioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXECHUS: JICJICHUE HAJABOE, ITOYKOBAaHMWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHHUPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE JIJISI CEJICKIINH.

[TooBOE pa3sMHOKEHUE, €r0 OTJIMYUS OT OECIIOIOTO.

Meito3. Cranum meiosza. Ilpoueccel, mpoucxoasdiine Ha CTaausIX Meiosa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii CmbICa U
3Ha4YEHUE MEHUO03a.

['ameTtoreHe3 — mpouecc 0O0pa3oBaHUsSI TMOJOBBIX KIJIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHA M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrnepMaTo30M], SHMIIEKIeTKa) — CIepMaToreHe3 U OBOTCHE3.
OcoOEHHOCTH CTpOCHHUsI SULEKIETOK M crepmaTo30ouioB. OIUIoA0TBOpPEHHE.
[lapTeHorenes.

NuauBuayansHoe pa3BuTtHe (OHTOTE€HE3). OMOPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHUOHANBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisinus, opraHoreHes. I[loctamOpuoHanbHOE pa3BuTHE. THIIBI
NOCTOMOPHOHANILHOTO Pa3BUTHUA: TpsMOe, HempsaMmoe (IMYuHOYHOE). BimsHue



CpeIbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIECHHBIC
YPOJICTBA.

Poct u pazButrne pacteHuid. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:

Tabmuper u cxembl: «DOpMbI pPa3MHOXKEHUST OPraHu3MoB», «JlBoitHOe
OIUIOJIOTBOPEHUE y 1IBETKOBBIX pacTeHUu», «BereratTuBHOE pa3sMHOXKECHUE
pactenuit», «Jlenenue kietku Oakrepuity, «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounsri nmukim», «Penmukanus JHK», «Mwuto3y,
«Mernos», «IIpsmoe u HenpsiMoe pa3BUTHEY, «['aMeTOreHe3 y MIIEKOIUTAIOMINX U
yenoBeKay, «OCHOBHBIE CTaIUM OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIIpEIapaThl «CriepMaTo30ubl
MJICKONIUTAIOIIETO», «SIHIIEKIIeTKa MIEKONMUTarmero», «KapruoknHes B KIeTKax
KOpEIIKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIEeTKu», MOJEIb
JTHK, Mozaenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlaGopatopHas padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHast pabota Ne 4. «/3yueHue CTpOEHHS TOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjieiCTBEHHOCTb U M3MEHYNBOCTH OPTraHU3MOB.

IIpenmer u 3amaun reHetnku. Mictopus pa3BuTusi reHETUKU. Ponb nuTonoruu
U HSMOPHOJIOTMM B CTAHOBJICHUM T€HETUKU. BKJaj poCCHMCKUX U 3apyOeKHBIX
yu4€HBIX B pPa3BUTHE TEHETUKH. MeToapl TEHETHKH (TUOPHUIO0IOTHYECKUH,
[IUTOICHETUYECKUIM, MOJCKYISIPHO-TeHeTUUeCKU). (OCHOBHBIE T'€HETHUYECKHE
NnoHATHSA. ['eHeTnUecKass CHMBOJIMKA, UCIIOJb3yeMas B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACIIEOBAHUA TMPU3HAKOB, ycTaHOBJICHHbIE ['. MeHaenem.
MoHorubpuaHoe CKpeuBaHue. 3akoH eIuHooOpasusi THOPUIOB MEPBOrO
nokoneHus. IlpaBuno JoMUHUpOBaHUA. 3aKOH pacCUICIJICHUS ITPU3HAKOB.
I'unoresa yncrorel ramet. [loaHOE U HEMOTHOE TOMUHUPOBAHUE.

JlurnbpuaHoe  CKpemMBaHWe. 3aKOH  HE3aBHCHMOTO  HACJICIOBaHMUS
npu3HakoB.  lluToreHernyeckre  OCHOBBI ~ JTUTHOPUIIHOTO  CKpEIMBAHUS.
AHanmu3upymoliee cKkpemuBaHue. Mcnoib30BaHNE aHATM3UPYIOIIETO CKPEIIMBAHUS
JUISL OTIpEJICTICHUS TE€HOTHUIIa OCOOMU.

CuermienHoe HacienoBanue npusHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacCJIEIOBaHUIO T€HOB. HapyleHnre clenieHus reHOB B PE3YJbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ eHETUYECKUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE OIpPEEICHUE MoJia. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsle W reTeporameTHbie opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLEIUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BUBI N3MEHUNBOCTHU: HEHACEACTBEHHAS U HACJICICTBCHHAS.
Pomp  cpenpl B HEHACIIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MoAU(DUKAIMOHHON U3MEHUYMBOCTH. BapualimoHHbIN psij 1 BapuallioOHHAas KpUBasl.
Hopma peakunun npusnaka. KonmyecTBEeHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakiu. CBoHcTBa MOIU(PUKAITMOHHON N3MEHYHMBOCTH.

HacneacTBeHHasi, WM TEHOTUIMYECKas, W3MEHUMBOCTh. KoMOWHaTHBHas
U3MEHUYMBOCTh. Meio3 U TONOBOM Tpolecc — OCHOBAa KOMOWHATUBHOU
M3MEHYMBOCTU. MyTallMoOHHAasi H3MEHYMBOCTh. Kiaccudukanus MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYMHBI MyTaluid. MyTareHHble (pakTopsbl.
3aKOH rOMOJIOTUYECKHX PSIIOB B HacJIeACTBEHHON n3MeHnunBocty H. 1. BaBuiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI TEHETUKH
YeJIOBeKa: TeHEAIOrMUeCKi, OJIM3HEI[OBBIN, IUTOT€HETUUECKUH, OMOXUMUYECKHM,
MOJIEKYJIIPHO-T€HETUYECKU . CoBpemeHHOE ONpeIeIICHUE TE€HOTHUINA!
MOJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTBenHble 3a00JieBaHUsI 4YeJOBEKAa: TeHHbIE OO0JIE3HH,
0OJIe3HN C HACJIEACTBEHHOW MPEApPaCIOOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue ¥ TreHeparuBHble MyTanuu. CTBOJNOBbIE KJIETKH. [IpUHITUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTUKU U JICUCHUSI TeHETUUYECKUX
Oosne3Heil. MenuKo-reHeTHYeCKoe KOHCYJIbTUPOBaHME. 3HAYEHUE MEIUITUHCKOM
TCHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepuxon, H. B.
Tumodees-Pecosckuii, H. Y. Bapuios.

Tabmuupt  u cxembl:  «MOHOrMOpUIHOE  CKpEIIMBAaHUE U €0
LIUTOTEHETUYECKAasi OCHOBa», «3aKOH pacCUICIUICHUs] M €ro LHUTOreHeTUYecKas
OCHOBa», «3aKOH  4YHCTOTBl  ramer», «JlurubpugHoe  CKpeniuBaHUE,
«uTomornyeckue OCHOBBI JTUTHOPUTHOTO CKPELMBAHUA, «Meio3»,
«B3aumoneiicTBue asIeNbHBIX TEHOBY», «l'eHeTnueckue KapThl pacTEHUH,
KUBOTHBIX U YEJOBEKa», «l'€éHeThkKa moJyia», «3aKOHOMEPHOCTH HACJEIOBAHMUS,
CLUCIUICHHOTO C moJIoM», «KapuoTurbl 4YemoBeKa W JKUBOTHBIX», «Buubl
U3MEHUYMBOCTWY», «MonudukanronHas W3MEHUHUBOCTh», «HaciemoBanme pesyc-
dakTopay, «I'eHeTuka rpymi KpoBu», «MyTallnoHHass U3BMEHYUBOCTH.

O6opynoBanue: Mojaenu-anuIuKanuu «MOHOTUOPUIHOE CKpEIIMBAHUEY,
«Hemonnoe nmomunupoBanue», «Jurubpumnoe ckpemmBaHuey, «llepekpéct



XpOMOCOM», MHUKPOCKON U MuKporpenapaT «J/lpozoduna» (HOopma, MyTamuu
(OpMBI KpBIIIBEB U OKpPACKH Tena), repoapuil «I'opox moceBHOM».

JlaGopaTopHble U MpaKTH4ecKne padoThI:

Jlaboparopnast pabora No 5. «M3ydeHue pe3yabTaTOB MOHOTMOPUIHOTO U
IUTUOPUIHOTO CKpEIIMBAHUS Y Ip030(UIIbI HA TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopnas pabora Ne 6. «3ydueHue MoauuKaliuOHHON W3MEHUUBOCTH,
NIOCTPOEHHE BapUALMOHHOTO PAJA U BAPUALTMOHHOW KPUBOW.

JlabopatopHast pabota Ne 7. «AHanmu3 Mmyrtanui y apo30(uiibl Ha TOTOBBIX
MUKpOIpenapaTax».

[Tpaktuueckas pabora Ne 2. «CocraBieHuE W aHaIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekniusi opranu3MoB. OCHOBbI OHOTEXHOJIOT MH.

Cenekius Kak HaykKa M TpoliecC. 3apOoXkKIACHUE CEJICKIMU U JIOMECTUKAIUS.
Yuenne H. WM. BaBwioBa 0 I1EHTpaxX MPOUCXOXKICHUS UM MHOrooOpasusl
KyJIbTYpPHBIX pacTeHui. LIeHTppl MPOMCXOXKIEHUs AOMAIIHUX >KUBOTHBIX. CopT,
nopoza, ITaMM.

CoBpeMeHHBIE METO/IbI CeeKIIMU. MaccoBbId U MHIUBUYATbHBIN OTOOPHI B
CEJIEKIMM pPACTEeHUM M KUBOTHBIX. OIlEHKa HKCTepbepa. bBIM3KOPOACTBEHHOE
ckpemuBaHue — HUHOpuAMHT. Ywucras nuHug. CKpeluBaHUE YUCTHIX JIMHUMH.
I'erepo3uc, wim rubpunHas cuna. HepolcTBEHHOE CKpenIMBaHUE — ayTOPHIMHT.
Otnanéunas rtulpunmszauus U e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 u
MOJYYCHUE TOJMUIUIONAOB. JIOCTMKEHHSI CENEKIIMU PACTEHUM, >KUBOTHBIX W
MUKPOOPTaHU3MOB.

buoTexHonOruss Kak OTpaciib MPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. Tallbl
co3nanusi pekomOunantHoM JIHK wu Tpancrennsix opranu3zmoB. Kiierounas
uHxeHepus. KietouHnble KyJnbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KiionupoBanue BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

KOJIOTUYECKUE u DTUYECKHUEC POOJIEMBI. I'MO - Te€HETUYECKU
MOAU(UITIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

Iloprpersr: H. U. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, M. @.
HBaHoB.

Tabmuer 1 cxembl: kapta «LleHTpbl TPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacteHuin», «llopoasl qomamHux »XKMBOTHBIX», «CopTa KYyJIbTYPHBIX
pactenuit», «Otnanénnas ruopuauzanusy, «Padotsl akanemuka M. ®. liBanoBay,
«Ilomumnongus», «OOBEKTBI OMOTEXHOJIOTUM», «KIleTOUHBIE KYyJIbTYpbl H
KJIOHUpOBaHue», «KKOHCTpyrpOBaHUE U NEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MYJSKH TUIOIOB M KOPHETUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CeabCKOX03sICTBEHHBIC PACTCHUS».



JlaGopaTopHble M IpaKkTU4YecKHe padoThI:

Okckypceusi «OCHOBHBIE METOAbI M JIOCTHXKEHHUSI CEJEKIMA PACTCHUU W
’KUBOTHBIX (Ha CEJICKIIMOHH VIO CTaHIUIO, TUIEMEHHYIO bepmy,
COPTOHUCIIBITATEILHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpATOPHIO
arpOyHHBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIIMOHHAS OMOJIOTHS.

[IpennoceIki BO3HUKHOBEHHMSI 3BOJIOLMOHHOM TEOPUHU. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMONOrvM. BiusHUE >BOJIOLMOHHON TEOPUH Ha pa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CBunerenscTBa 3BOMOLMHU. [lameoHTONOrMYECKue: MOCIEA0BATEIBHOCTD
NOSABJICHUS BUAOB B IAaJCOHTOJIOTMYECKONW JIETOIUCH, IMEPEXOAHbIe (OPMBI.
buoreorpadpuueckue: cxoncTso u paznuuue ¢payH u (Haop MaTepUKOB U OCTPOBOB.

OMOpHOIOTUYECKUE: CXOJCTBA W pPA3IWyusl 3MOPUOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOIMYHbBIEC, AHAJIOIMYHbIE,
pYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HAaCJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX NyTeH y Bcex
OpPraHU3MOB.

OpomonmonHass teopusa Y. [lapBuna. IIpennocpulkM  BO3HUKHOBEHUS
JapBUHU3MA. J[BMKYIIME CHUJIBI 3BOMOLMM BHAOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE IPU OTPAaHUYEHHOCTH PECYpPCOB, HEOIPEACIEHHAsT U3MEHYMBOCTD,
O0opn0a 3a CylecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boonnu (CTI) u e€ OCHOBHBIE MOJIOXKEHUS.

Mukpossomonus. [Tomymnanus kak eIuHNIA BUAA U SBOJIIOLUY.

JBrxyiue cuibl ((akTopbl) SBOMIOLNMU BUJIOB B MpUpoAEe. MyTallMOHHBIH
mporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. [lOmynsiiuOHHBIE BOJNHBI U Apend
reHoB. M3osnust 1 Murpanus.

EcrectBeHHBI 0TOOp — Hampapistomuil ¢akTop dBoonUUd. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[TpucrocoOneHHOCTh OpPraHW3MOB Kak pe3yabTar 3BoJiouuU. llpumepsr
MIPUCTIOCOOJICHUN y OpraHu3MOB. ApoMOp(O3bl U UANOATANTALIUH.

Bun wu  BugooOpazoBanme. Kputepum Buma. OcHOBHbIE  (DOpMBI
BUJI000pa30BaHUsL: reorpapuieckoe, IK0JIOrnYeCcKoe.

MakposBomtouusi. PopMbl  IBOMIOLMM:  (pUIIETUYECKAsA, UBEPreHTHasd,
KOHBEpPIreHTHas, napajuienapHasi. HeoOpaTUMOCTh 3BOIOIMH.

[IpoucxoxaeHue OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs paguarus.

JlemoHcTpanum:



[Moprpersl: K. JIunne#, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

TabGmuier u cxembl: «Pa3BuTHE OpraHuYecKoro Mupa Ha 3emiie», «3apoJIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmel  OOppObI 32
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB pacTeHHII»,
«MHorooOpazue  mopoa  KuUBOTHbIX»,  «llomymsuuny,  «MyTtanuoHHas
U3MEHUHUBOCTH», «ApomMopdo3bl», «Hanoanantauum», «OOmIas aereHepanus»,
«/IBmxymme cunel 3Bomonun», «Kapra-cxema wapmpyra nyremectBus Y.
HapBuHa», «boprba 3a cymectBoBaHue», «lIprUcOCOOIEHHOCTh OPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa3oBaHUEY, « IKOIOTUUECKOE BUI000PA30BAHUECY.

O06opynoBaHue: KOJUICKIIUS HACEKOMBIX C PAa3UYHBIMU THUIAMHU OKPACKH,
HAOOp MJIOJOB M ceMsH, Koyekuus «lIpumepbl 3allUTHBIX TPUCHOCOOJICHUM Yy
KUBOTHBIX», MoOnielb «OCHOBHBIE HANPABJICHUS JBOJIONUN», 00BEMHAS MOJENb
«CTpoeHue roJI0BHOIO MO3ra MO3BOHOYHBIX.

buoreorpadguueckas kapra Mwupa, KOJUIEKIUA «DOPMBI COXPAaHHOCTH
UCKOIAEMBIX JKUBOTHBIX W pacTeHuil», wmonens ammmkanusa «llepexpéct
XpOMOCOM», BIIa)HbIe TmpenapaTel «Pa3Buthe Hacekomoro», «Pa3Burue
JSTYHIKWA», MUKpornpenapar «Jpozoduna» (Hopma, Mmyranuu (HOpMbl KPbUIbEB H
OKpPACKH Tela).

JlabopaTropHble U NpaKTUHYeCKHE PadOThI:

JlabopatopHast padora Ne 1. «CpaBHeHHE BHAOB MO MOP(}OIOTHYECKOMY
KPUTEPUION.

Jlaboparopnast padora Ne 2. «Onucanue NpucrocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HHM HA 3eMuie.

JloHayuHbIE TpEACTaBICHUS O 3apOXKJICHUM KWU3HU. HaydHble TUIIOTE3BI
BO3HMKHOBEHHUSI JKW3HU Ha 3emiie: aOuOreHe3 W TMaHcnepMus. XuMUuYecKas
ABOMIOIMSI. AOHOTE€HHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEpUMEHTAIIbHOE MOATBEPKICHUE XUMUUECKOHN 3BoOIMU. HauanbHbie Tanbl
ouonornueckoit sBosonuu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHME MPOTOKJIETKHU. [lepBble KIETKHM W WX IBOJIOLMSL.
POopMHUPOBAHNE OCHOBHBIX I'PYIII KMUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emie mo spam U nepuomaM. Karapxein. Apxelickas u
nporepo3oiickas dpbl. [laneo3oiickas 3pa U e€ mepuoAbl: KeMOPHUHCKUH,
OPJIOBUKCKHM, CHITYPUMCKUN, JEBOHCKU, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so30iicKast 3pa U €€ epUoOAbl: TPUACOBBIN, FOPCKHM, METOBOU.

KaiiHo3olickass 2pa u €€ mnepuoiabl: MAJIEOrCHOBBIM, HEOT€HOBBIM,
AHTPONIOT€HOBBIN.



XapakTepucTUKa KIMMaTa W IeoJIOTMYecKHX IporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMM PACTUTEIBHOTO M >KMBOTHOIO MHpa. ApoMop(o3bl y pacTeHUd H
AKUBOTHBIX. [losiBIIEHME, paciBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

Cucrema OpraHM4YecKOro mupa Kak oOTpaxkeHue -HBomonuu. OCHOBHBIE
CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

DBOIIOLMS YeJIOBEKAa. AHTPOMNOJIOTUs Kak Hayka. Pa3BuTue npencraBineHui o
IIPOUCXOXKIEHUN YeJNOoBeKa. MeTtonbl HW3ydeHHMs aHTpororeHe3a. (Cxoactsa u
pa3ianyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YEIIOBEKA.

JBwxymme  cuwibl  (pakTopbl)  aHTPOINOIrEeHE3a. Hacnencreennas
U3MEHUMBOCTh M  €CTEeCTBEHHBI oTOOp. OOIIECTBEHHBI 00pa3 KU3HH,
U3TOTOBJIEHUE OPYAUM Tpy/ia, MBIIIEHUE, PEYb.

OCHOBHBIE CTaIUM U BETBU HBOJIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
ymensld, YenoBek npaAmoxoxsumud, YenoBek HeaHaepranbCcKud, UYenosek
pa3ymHblif. Haxonkum ucCKOmaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHUS, 00JacThb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHUAL.

Yenoeueckue  pacbl. OCHOBHbIE  OOJNIbIIME  pachl:  €BPOIECOMIHAS
(eBpasmiickas),  Herpo-aBCcTpajiougHasi  (dKBAaTOpHallbHAsl),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHckas).  YepTbl  MPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHMAM CYyHIECTBOBaHHA. ENMHCTBO 4enoBedEeCKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrer: ®@. Penn, JI. Ilactep, A. 1. Omapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMbl: «Bo3sHuknoBenne CoOJIHEUHOM cHCTEMBI», «Pa3BuTHe
opranmuyeckoro Mwupa», «PacturenpHas  kimetka», <«OKuMBOTHas  KJETKay,
«ITpokaprornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKA U UEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOIMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJIOBeKay, «/[peBHenmme moam», «/lpeBHue moam», «llepsbie
COBPEMEHHBIE IO, «HeT0BEYECKHUE paChDy.

O6opynoBanue:  Mymspku — «l[Ipoucxoxkaenne — yenoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTalblla, KPOMaHbOHIIA), CICHKU WU
U300paXeHUsT KAaMEHHBIX OpYIUM MEepBOOBITHOIO YesoBeKa (KaMHH-YOMIIEPHI,
pyouna, ckpebia), TeoXpoHOJOrhyYeckass TaOnuma, Kouiekiusa «DopMbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U PACTECHUI.

JlabopaTopHble U MPaAKTH4YeCKHE PA0OTHI:

[IpakTuueckas padora Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PaCTEHUH U
KUBOTHBIX B KOJUICKIIHASIX).



OKcKypeus «IBOJIOLUS OPraHMYECKOro MuUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIM WM KpaeBeIUECKUI My3ei).

Tema 3. Opranu3msl H OKPYKAKOIIAs cpeaa.

DKoJlorus Kak Hayka. 3aa4yd U pa3enbl 3KOJOTuU. MeTobl HKOJIOTHYECKUX
UCCJIEOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenbl oOMTaHUSI OPraHW3MOB: BOJHAs, HA3€MHO-BO3YILHAs, IOYBEHHA,
BHYTPUOPraHU3MEHHasI.

Oxonornyeckue ¢akropsel. Kraccudukanus 3SKOJOTHYECKUX (PAKTOPOB:
abuoTHU4ecKue, OMOTMYECKUE | aHTPOMNOreHHbIE. JIeMCTBHE HSKOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JICWCTBHIO  a0MOTUYECKHX  (PaKTOpOB.
buonornueckue puTMBI.

buoruueckue (bakTophI. Bunnl OMOTUYECKUX B3aMOICHCTBUM:
KOHKYPEHITUS, XUITHUYECTBO, cMMOMO03 U ero (Gopmel. [lapasutusm, koomeparmws,
MyTyaiau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIN3M,
HEUTpanu3M. 3HaueHHEe OWOTHMYECKUX B3aUMOJEHUCTBUN [JIs1 CYIECTBOBAHMUS
OpPraHU3MOB B MPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEpPUCTUKH mnomyiasiuud. (OCHOBHBIE IOKa3aTelu
MOMYJSIUUN: YHUCIEHHOCTb, IJIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJnHaMuka YyuCI€HHOCTH MONYJIALUY U €€ Perysius.

JlemoHcTpanum:

[Toptpetsi: A. 'ymbonbar, K. @. Pynse, O. ['ekkerns.

Tabmumer u cxembl: kapta «lIpuponssie 30HBI 3eminy, «Cpenbl oOuTaHUS
opranu3sMoBy», «®Poronepuoguzm», «llomymsuuny, «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH TOMYIISIIuU HHQY30puu-Tyhenbkuy, «Ilumessie memm».

JlabopaTopHble U MPpaAKTH4YeCKUE PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdosorundeckre 0COOEHHOCTH PACTCHUHN U3
pa3HbIX MECT OOUTAHHSI.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padora Ne 2. «Ilogcuér mioTHOCTH MOMYISIIIUN pa3HbIX BUJIOB
pacTeHU».

Tema 4. CooOuiecTBa ¥ 3K0JI0rH4eCKUE CUCTEMBI.

Coo0rmiecTBO OpraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHI0Basi,
MPOCTPAHCTBEHHAsI, Tpoduueckas (nuimieBasi). Buabl-momuHanTel. CBSI3U B
OuoneHo3e.

Okonoruyeckue cucrembl (dkocuctembl). [loHsitue 00 »dKocucTeMe W
ouoreoreHoze. DOYHKIMOHAIBHBICE KOMIIOHEHTBl JKOCHUCTEMBI: TPOJYIEHTHI,



KOHCYMEHTBI, peAylUeHThl. KpyroBopoT BEIIECTB U MOTOK 3HEPIUU B SKOCHUCTEME.
Tpoduueckue (mumieBble) YpPOBHM 3KocHCTeMbl. [lumeBble 1nenu W  CeTH.
OcCHOBHbIE TOKa3aTeMd HKOCHUCTEMBI: OHMOMacca, MNPOIYKIUSA. IDKOJOTHMUECKHE
NUpamMubl: TMPOAYKUWH, YHUCICHHOCTH, Ouomaccel. CBOHCTBa 3KOCHUCTEM:
YCTOMYUBOCTB, CAMOPETYJIsILNA, pa3BuTHe. CyKIeCCHsl.

[Ipupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOIO
WIH IIMPOKOJMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ YKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u X03MCTBEHHOE 3HAUEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak (axktop ycTroWyuBoCcTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emile.

Yuenne B. U. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero (ynkmuu. OcoOeHHOCTH Omochepsl Kak
r00abHOM dKOocHUCTeMbl. JlMHaMHueckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOr€0OXUMHYECKUE ITUKIIbI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HANLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTeHHbIC U3MEHEHUs B Ouocdepe.
['o0GanbHbIE SKOJOrHYECKUE TPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJBI 151 YEJIOBEYECTBA. CoxpaHnenue
O6uopazHooOpasusi Kak OCHOBa ycTowunBocTr Ouochepbl. OCHOBa parmOHAILHOTO
yIpaBJIEHUS TPUPOAHBIMU pecypcaMM M HX UCHoJb30BaHue. JlocTmxeHus
OMOJIOTUHU U OXPaHA MPUPOJIBI.

JlemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmuubr u cxemsl: «llumessle nenu», «bHoOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llenu nutanusy, «IKoJorMyecKas MNUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIeca», «IKOCHUCTEMA
XBOMHOrO  Jjeca», «buomeHo3 Bogoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JCWCTBUS Ha NpPUPOAY», «BaxHellne HMCTOYHUKHU
3arpsi3HEHUs BO3[lyXa M I'PYHTOBBIX BOI», «[louBa — BakHeillIas cocTaBistomas
ouocheprr», «DakTopsl Aerpaganuu nouBy», «llapHukoBbiil d3pdexT», «DakTopsbl
pPaguoOaKTUBHOTO 3arpsi3HeHUs Ouocdepb», «OOmas crpykrypa Ouocheps»,
«PacnpocTpanenne ku3HU B Ouocdepe», «O30HOBBIA 3KpaH OuoCchepbI»,
«Kpyrosoport yriepoaa B 6uocdeper, «Kpyropopor azora B Ipupoae».

O6opynoBanue: Mojenb-anmukanus «TunudHble OHOLEHO3bI», TepOapuid
«PacturenbHbIe COOOIIECTBAY, KOJUICKIIMU «broreHnosy, «Bpeaurenn BakxHEHIITNX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuu W KOJJIEKIIMM pAcTeHUH U
KUBOTHBIX, TPUHAMJIEKAIINE K Pa3HbIM 3KOJOTMYECKMM TIpYIIaM OJIHOTO BHJA,



Kpacnass knura Poccuiickoii @epepannu, H300paXeHUs OXpPaHAEMbIX BHUIOB
pPacTEHUH U )KUBOTHBIX.



[UDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA TIIPOI'PAMMBI 110
bNOJIOTMKM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHNIA

Cormacao ®I'OC COO, ycraHaBnmuBalOTCid TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUSI  OOYy4YalolUMHUCA TporpaMM  CpelHero olmiero  o0Opa3oBaHUs:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUS mIpeaMmera «buosorus»
BBIJICJICHBI CJIEMYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIOMMMHUCS POCCHICKOM
IPAXKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENICHUI0, HaJludhe MOTHUBAllUM K  OOY4YeHHIO  OHMOJIOTHH,
IIEJICHAMPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KITIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTHS OMOJIOTHUYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCsl PyKOBOJCTBOBATHCS B CBOCH
NEATEIbHOCTA [EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYMUE SKOJOTMYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3ynbTaThl OCBOCHUs IpeaMera «buonorus» HOCTUrarOTCs B
€IUHCTBE Y4YEOHOM W BOCHUTATEILHOW JEATELHOCTM B COOTBETCTBUHU C
TPAAULIMOHHBIMHA POCCUUCKUMU COLMOKYJIBTYPHBIMHU, HCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHNUSI W CIIOCOOCTBYIOT TIpOIleCCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS M
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3MLUMM JIMYHOCTH, IaTPUOTHU3MA,
YBOKEHUS K 3aKOHY W MPABOIOPSAJIKY, YEIOBEKY TPyAa U CTapLIEMy IMOKOJIEHHIO,
B3aMMHOTO YBa)XEHUsS, OEpPE)KHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaAuLMsAM MHOTOHalMOHaIbHOTO Hapona Poccuiickoit denepaunu, npupone u
OKPYXKAIOILIEN CPEIE.

JImaHOCTHBIE pE3yJbTaThl OCBOSHUSA y4deOHoro mpeamera «buomorus
JOJKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIEeCTBA, pPaCHIMPEHHE KU3HEHHOTO
ONbITa M OMbITA ACITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAaIPaBICHUM
BOCIIUTATEIIbHOW JEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKaIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJAIOIIErOCs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 00IECTBA;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOS3aHHOCTEW, YBa)KCHUE
3aKOHA U MPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIBbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M IMO3HABATEIbHBIX 3a]1ay, BHIIIOJIHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENEATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, [103HABATENbHBIX W HCCIEAOBATEIbCKUX 3a7a4, YBAKUTEIbHOIO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMpPH OOCYXIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKON JI€SITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh pOCCcUiCKOU IPaKIaHCKOMN UJICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponunoit, ropmoctu 3a CBOM Kpail, CBOWO PoOauHy, CBOWM S3BIK U KYJIbTYpY,
MPOIILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MAMSTHUKAM MPUPOJIbI,
TOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHE OWOJOTHH, TOHUMAHUS 3HAUYCHHUS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOIBI, B )KU3HU YEJIOBEKa U COBPEMEHHOI'0 O0IIeCTBa;

ujeiiHas yoeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTh 32 €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHS I[IEHHOCTEH CEMEHWHOM JKM3HU B COOTBETCTBUU C
TpaguUusIMU HapoaoB Poccuu;

4) 3¢cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIOUYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMH;



MOHUMAaHKE YMOLIMOHAIBHOTO BO3/ICHCTBUS )KUBOU IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JINYHOCTH;

5) ¢usmuyeckoro BoCHHUTAHUS, (POPMUPOBAHUS KYJILTYPHI 310POBbSI M
3MOLMOHAIBHOI0 0J1ar oo IyYHsi:

MOHMMAaHUE U pealu3alus 3J0pOBOro M 0Oe30macHoro oopasza >KHU3HU
(310poBO€  MHUTaHWE, COOJIOJEHUE TUTUEHUYECKUX TMpaBWil U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, peEryisapHas Quznueckas
aKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 37I0POBbIO;

NOHMMAaHWE I[IEHHOCTH TIPaBUJ HMHIWBHUIYATbHOTO U  KOJJICKTUBHOTO
0€30MacHOro0 MOBEJICHUS B CUTYAIIUSAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TMOCJIEJACTBUN M HEMPUSATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOro BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HaAHUE IIEHHOCTH MAacTepPCTBa, TPYA0It00UE;

TOTOBHOCTh K AKTHUBHOM JI€ATEITLHOCTH TEXHOJIOTMYECKOW U COIUMAIbHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHSATH TAKYIO JIEATEIbHOCTD;

UHTEpEC K Pa3nu4HbIM cdepaM MpodhecCHOoHaATbHOU AEeSITeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyamymiedl mpodeccun U peaJru30BbIBATH
COOCTBEHHBIE KU3HCHHBIE TIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOr0 BOCIIUTAHMSI:

HKOJIOTUYECKH IIEJIECO00pa3HOe OTHOIIEHUE K MPHPOJIe KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIILIEHUE YPOBHSA SKOJOTMYECKON KYyJbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TIOCIEACTBUM  JUISI
OKPYXKAIOIIEN CPEBI;

OCO3HAHUE TJI00ATBFHOTO XapaKTepa KOJOTUYECKUX MPoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU HM3YYEHUH OUOJIOTUU
3HaHWS W YMEHHS TpU pEIIEHHH TPoOJeM, CBSI3aHHBIX C PAUOHAIBHBIM
OPUPOJIOIONb30BaHUEM  (COOMIOZEHHE  MpaBWil  IOBEACHHUS B MPHUPOJE,
HAIpaBJICHHBIX HAa COXPAHEHHE pPABHOBECHS B OKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochephl);



aKTUBHOE HENpUATHE JEHCTBUW, NPHUHOCAIIMX Bped  OKpY)Karollen
MPUPOAHON Cpeie, YMEHHE MPOTHO3UPOBATh HEOJAronpHUsTHBIE KOJIOTHMYECKHE
MOCJIE/ICTBUS MPEAIPUHUMAEMBIX IEUCTBUI U MPENOTBPALIATh UX;

HaJIM4YHE PA3BUTOTO SKOJOTMYECKOI0 MBIIUIEHUS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS WMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHOMN
PAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON NEATENBHOCTH IKOJIOTMYECKON
HaIlpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

C(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJILTyPHOM MUPE;

COBEPLIEHCTBOBAHUE SI3BIKOBOM M YHWTATENbCKOM KyJIbTYpbl Kak CpelCTBa
B3aMMOJICHCTBUS MEXK]1Y JIFOJIbMU U TIO3HAHUSI MUDA;

MOHNUMAaHUE CIenuPUKA OWOJOTUH Kak HayKH, OCO3HaHWs €€ poiu B
(GbopMUPOBaHUU PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpEJICTaBIICHUsT 00 OKpY)KAIOIIeM MHpE KaK O €JUHCTBE MPUPOIbI, YEJOBEKa U
oOmiecTBa, B IMO3HAHWM NPHUPOJIHBIX 3aKOHOMEPHOCTEM W pEIIEHUH MpodsieM
COXPaHEHMS IPUPOJTHOIO PaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMHU Il COBPEMEHHOM IIMBUIIM3ALINH:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pelmaTb pPeCypcHble  MpOOJEeMbl  Pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MyTeW BBIXOJA U3 TJIOOATBHBIX 3KOJOTUYECKUX MPOOJIEM U
obOecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pAlMOHATIBHOMY
UCIOJIb30BAHUIO TPUPOJHBIX pPEeCcypcoB U (OPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aUHTEPECOBAHHOCTh B IMOJYyYEHUU OHOJIOTMYECKUX 3HAaHUM B LEJAX
NOBBIIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOM TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTu ()YHKIIMOHAJIHHOM IPaMOTHOCTU OOydaroumxcs, (GopMupyemMoun
pyu U3y4eHUU OMOJIOTUY;

MOHUMAaHUE CYIIHOCTU METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHWUS [UJIS aHalu3a |
OOBSICHEHHUS SABJICHUN OKPY)KAIOIIErO0 MUPA U MPOUCXOASIIUX B HEM M3MEHEHUH,
YMEHHE Jenarb OOOCHOBAaHHBIE 3aKJIOYEHUS HA OCHOBE HAay4yHbIX (PaKTOB U
MMEIOIINXCS JaHHBIX C LEJIBIO TIOJIYyYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus mpodJieM B peabHBIX JKU3HEHHBIX CUTYAITUSX;

OCO3HAHME LEHHOCTHM HAY4YHOW JESATENBHOCTH, T'OTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U UCCIIEI0BATENILCKYIO IEATEIbHOCTh MHAUBUYaIbHO U B TPYIIIIE;



TOTOBHOCTh M  CHOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa3oOBaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHHWI MO OWOJIOTHH B
COOTBETCTBUHU C )KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3yibTaThl OCBOEHUS y4deOHoOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YuMble i1 (OPMUPOBAHUS MHMPOBO33PEHUSI OO0YUaIOIMIMXCS
MEXKIUCHUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHbIE TOHSATHS, OTPaXKaroIIre
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUPA U CHeNu(PUKy METOAOB TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTUs, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCleIoBaHue,  HAONIOJeHUEe, U3MEPEHHe,  JKCIEPUMEHT U  APYrux),
yHUBEpCAJIbHbIE y4eOHble JeHCTBUS (MO3HABaTEJIbHbIE, KOMMYHUKATHUBHbIE,

PErYIATHBHBIE), obecnieunBaronme dbopmupoBanue (G yHKIIOHATBHON
IPAaMOTHOCTH M COIMAJIbHOM KOMIIETEHIIMM OOy4aromuxcsi, CIIOCOOHOCTh
o0yyaromuxcs UCII0JIb30BaTh OCBOCHHBIC MEXIUCHUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUA U  YHUBEpcaJbHble y4eOHbIE JIEHUCTBUS B
NIO3HABaTEIbHOW U COLMAIBHON ITPAKTHUKE.

MeranpeMeTHbIE pPE3yJAbTaThl OCBOEHHUS MPOTrpaMMbl CpPEIHEro OOIIEro
00pa30BaHUs JOJKHBI OTPAXKATh:

OBanagenne YHHMBepCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMHU
AeCTBUAMMU:

1) 6a30BbIe JJOrHYeCKHe JeiCcTBUS:

CaMOCTOSITENIbHO  (OpMyJIMpOBaTH W aKTyalu3upoBaTh  MpodJiemMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOEHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHHUS
(aHanu3a, CHHTE3a, CpaBHEHUS, KJIaCCU(PHUKAIIUU, 0000IIEHHS), PACKPBIBATH CMBICII
OMOJIOTUYECKUX TOHATUN (BBIAETSATh UX XapaKTepHbIE MPU3HAKHU, YCTaHABIUBATh
CBSI3U C JIPYTUMU MOHATHUSIMH );

ONpEAENATh UENH JACSATEIbHOCTH, 3a7aBas NapaMeTpbl W KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTH PE3YyJIbTaThl IEATEILHOCTH C MOCTAaBJICHHBIMU LEISIMU;

UCTIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS AJI OOBSICHEHHs (PAKTOB U SBJICHUMN
YKUBOM TIPUPOJIBI;

CTPOUTBH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
AQHAJIOTMH), BBIABISATh 3aKOHOMEPHOCTH M NPOTUBOPEYUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJTIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIETIbHBIE cpeacTtsa I pe/ICTaBICHUS
CYIIECTBEHHbBIX CBSI3€l M OTHOIIECHUN B M3y4aeMbIX OMOJIOrMYECKUX OOBEKTax, a



TAaKK€  NPOTHBOPEYMH  Pa3HOrO  poJia,  BBIABICHHBIX B Pa3jM4YHBIX
MH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pelIeHUs NpoOJeMbl C YYETOM aHaiIM3a UMEIOLIUXCS
MaTepHalIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1€ATEITbHOCTH;

KOOPAMHUPOBATb W  BBIIOJHATH padOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.

2) 0a3oBbIe HccCIeA0BaTeIbCKIE TeHCTBUSI:

BJIa/IETh HABbIKAMU Y4EOHO-HUCCIEA0BATEIbCKOM U TPOESKTHOM €SI TeIbHOCTH,
HaBbIKAMHM  paspelieHusi MpoOJeM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHMS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IM4YHbIX METOJOB IIO3HAHUS;

UCIIOJIb30BaTh pa3jU4HbIe BUABI JESITEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETALUU, MPeoOpa30BaHUIO U MPUMEHEHHIO B Y4YEOHBIX
CUTYalUsIX, B TOM YUCIIE IIPU CO3AAHUN YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

(opMHUpOBATh HAYYHBII TUI MBIILJIECHUS, BIaJ€Th HAYYHOM TE€PMHUHOJIOTUEH,
KJIIOUEBBIMU MTOHATUSMH U METOAMM;

CTaBUTh M (POpMYyIHpPOBAaTH COOCTBEHHBIE 337aud B 00pa3oBaTEIbHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUUYMHHO-CJICICTBEHHBIE CBSI3W U aKTyallM3UpOBATh 3a/auy,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThl JIs JO0Ka3aTelbCTBa
CBOMX YTBEPXKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEUICHUS 3aJayd  pPe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYAllUsSIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYILECTBJISITh IIEJICHANIPABICHHBIM TOUCK TEepeHOca CPEICTB M CIOCOOOB
JEeNCTBUS B IPO(PECCHOHATIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIBHYIO M NPAKTHYECKYIO O0JacTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX 001acTell;

BBIIBUTaTh HOBBIE WJEH, MpEiaraTb OpPUTMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb NMPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE AIbTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCS B PA3IMUHbBIX UCTOUHHMKAX MHPOpMaLMH (TEKCTe yueOHOro
nocoOus, HAy4YHO-TIONYJSIPHOW JUTEpaType, OHOJIOTMYECKHX CJOBapsX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHanu3upoBaTh



WH(OPMAITHIO pa3IMYHBIX BUIOB U ()OPM TIPEICTABIICHUS, KPUTHICCKH OICHUBATH
€€ TOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMPOChl U MPUMEHSTH PA3IUYHBIE METOJbI MPU TOUCKE U
otOope Ouonoruueckol uHboOpMaIui, HEOOXOIUMON ISl BHIMOJHEHUS] Y4EOHBIX
3asay;

MpUOOPETaTh OMBIT KCIOJIL30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONBb30BAHUS PA3TUIHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOATENFHO  BHIOMpaTh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
Oouonorudyeckoil nHopManuu (CxeMbl, TpaduKH, AHArpaMMbl, TaOJIUIIBI, PUCYHKA
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KauyeCcTBE CpPEIACTBA Mpu pabore ¢
Oouonornueckol uHGpoOpManuend: TNPUMEHSATh XUMHYECKHe, (u3nueckue W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYJbl, aOOpeBUATYpY, HOMEHKIATYpY,
UCIIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HarJIsTHOCTH;

BJIQJIETh ~ HABbIKAMM  PACIIO3HABaHUST M 3allUThl  MH)OpMaIuw,
MH(OpPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

Ogy1ajieHNe YHUBEPCATbHBIMUA KOMMYHHUKATUBHBIMU 1€HCTBUSAMM:

1) oOenme:

OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HHU, AKTUBHO YIaCTBOBAThH
B JUajore Wik JUCKYCCHUHU MO CYIIECTBY OOCyXJaeMOi TeMbl (YMEHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHHS OTHOCUTEILHO BBIMOJHEHUS TpeaiaraeMoi
3aJla4, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3WIIUNA JAPYTHX YYaCTHUKOB
JIMajora Uiy JUCKYCCHUHM);

pacmo3HaBaTh HEBEpOaJIbHBIE CpPEICTBA OOIICHUS, IMMOHWMATh 3HAYCHUE
COLIMAJILHBIX 3HAKOB, TMPEINOCHIIOK BO3HUKHOBCHHUS KOH(JIMKTHBIX CHTYaIlUi,
YMETb CMSTYaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU COcO0aMU OOIIEHUS U B3aUMOJECIHCTBHS, MOHUMATh
HaAMEPEHUs JIPYruX JIOACH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOHU (hopMe (HOpMyIHUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO HU3JIaraTh CBOIO TOYKY 3PEHUSI C HMCHOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eTeJIbHOCTh:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAMBHUIYyaIbHOU
paboTHI MPpHU pelIeHUH OMOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aMMOJICUCTBUSI TIPU PEIICHUH YUeOHOM 3a/1a4u;

BBIOMpATh TEMATUKYy M METOJbI COBMECTHBIX JEHCTBUUA C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJIeHa KOJJICKTHBA;



IIPUHAMATh LEIM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JECHUCTBUS MO €€ JOCTHKECHUIO: COCTAaBIATH IUIAH JCHUCTBUHU,
pacripeiesiiTh poJid C Y4ETOM MHEHHM Y4YaCTHHMKOB, OOCYXKJaThb pe3yJbTaThl
COBMECTHOU padOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa W KaXJOr0 Y4YaCTHHKA KOMAaHIbI B
o0l pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpEAJIaraTb HOBBIE TPOEKThI, OLEHHUBATh HIEU C TO3ULUWM HOBU3HBI,
OPUTMHAIILHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIIATh MO3UTUBHOE CTPATETHMYECKOE TOBEACHUE B PANMYHBIX
CUTYaIUsIX, IPOSBIISITH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

OBjaieHne YHMBEPCAJIbHBIMY PEryJATUBHBIMH JAeHCTBUAMHU:

1) camoopranuszanus:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MPOOJEeM M UX
pELIEHUs B )KMU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUU IIEJICBBIE M CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBHUAX M IOCTYIKAaX 10 OTHOLICHMIO K YKUBOHU INPUPOJE,
CBOEMY 3J10POBBIO U 310POBBI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (POPMYIHUPOBATh COOCTBEHHbIE 33Jaul B 00pa30BaTEIbHOU
NEATEIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaAMOCTOATEJIbHO ~ COCTABJIATH IJIaH peHIeHUs NpolbjeMbl ¢ y4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIMOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacuIupATh paMK{ y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPeANOYTEHHH;

JIeNaTh OCO3HAHHBIA BBIOOP, ApryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pelLIeHNE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHMPOBAHUIO WU TMPOSIBJICHUIO HIMPOKOW HPYAMLIMHU B
pa3HbIX O00JIACTSAX 3HAHWUN, MOCTOSHHO TIOBBIIATH CBOW 0OPa30BATENbHBIA U
KyJbTYPHBIA YPOBCHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIECIISIM;

BJQJIE€Th  HABbIKAMH  IIO3HABAaTEIbHOM  peEeKCMu  Kak  OCO3HaHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HUX pe3yJbTaTOB W
OCHOBAHM, MCIOJIb30BATh MPUEMBI PEQIIEKCHH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETb OLIEHMBATh PUCKM W CBOCBPEMEHHO IIPUHMMATh PELICHHsS 10 HX
CHIKEHHIO;



MPUHUMAaTh MOTHUBBI W apPryMEHTHl JAPYTUX TMpPU aHAJIU3E PE3YIbTAaTOB
NEeSATeNbHOCTH;

3) npuHsATHE ce0 U APYTrUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMAaTh MOTUBBI W apryMEHThl JAPYTUX TMpPU aHAIU3€ PE3YIbTAaTOB
NEeSATeTbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C TTO3UIIUHU APYTOTr0O YEJIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ysbraTthl ocBoeHHsT mporpamMmbl COO mno Ouosornu Ha
0a30BOM ypOBHE BKJIHOYAIOT crienuduyeckue s yueoHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 110 OCBOEHMIO, UHTEPIPETALIMHU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEILHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUA U
IPYMEHEHUIO 3HAaHWM B PAa3IMYHBIX YYEOHBIX CHUTyallMsIX, & TaKK€ B pealbHbIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Owmosormed. B mporpamme npeameTHbIe
pe3yJbTaThl IPEACTABIECHBI 10 TOAaM 00yUYEHHUSI.

[IpenmeTHbIE pe3yibTaThl OCBOEHMs ydueOHoro npeamera «buonorus» ¢ 10
Kjacce JOJKHBI OTPAXKaTh:

C(OPMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOIMH B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpa U HAy4YHOTO MHUPOBO33pPEHHUS, O BKJIAJE€ POCCUMCKHUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHATIHHOU
IrPaMOTHOCTH Y€JIOBEKa JJI PEICHUs KU3HEHHbIX 33/1a4;

YMEHHE PaCKphIBaTh COJAEp)KaHHWE OHOJIIOTMYECKUX TEPMHHOB M TIOHSTHIA:
KW3Hb, KJIETKA, OpraHu3M, MeTadonu3M (0OMEH BEIIeCTB U MpeBpaliecHue
SHEPruu), rOMEOCTa3 (CaMOpEryssius), YpOBHEBAas OpraHu3alus KUBBIX CUCTEM,
CaMOBOCIPOM3BEIEHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OHOJOTHYECKHe Teopud (KIETOYHas, XPOMOCOMHasl,
MYTallMOHHAs, LEHTpajibHasi JorMa MOJEKyJIsapHOoW Ouosorun), 3akoHbl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEeHTpax MHOrooOpasus u
IPOUCXOXKJEHUS KyabTypHbIX pactenuid H. M. BaBunosa), onpenensars rpaHuIlbl
UX MIPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUA B OMOJOrMU: HAOIIOEHUE U
OINKCAaHUE JKUBBIX CHUCTEM, MPOLECCOB M SIBICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIIABM)KEHHE  THUIOTE3bl,  BBIABJICHHE
3aBUCHMOCTH MEXAY HCCIeNYEeMbIMH BEIMYUHAMHU, OOBSICHEHHE TOJIYyYEHHbIX



pe3yIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPH M 3aKOHOB, yMEHHUE
JieNaTh BBIBOBI HA OCHOBAHHMH TMOJIYYE€HHBIX PE3YyIbTATOB;

YMEHHE BBIICJATH CYIIECTBEHHbIC MPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH
IpOIIECCOB: OOMEHA BEILECTB M IPEBpAILEHUs] SHEPIrUU B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO M DHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHUS, WHIUBUAYAILHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOMyYeHHBbIC 3HAHHS I OOBICHEHUS OMOIOTHYECKHX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B MOBCEIHEBHOMU
KU3HU C IeNblo obecredeHns OE30MacHOCTH CBOETO 30POBBS U 3I0POBBS
OKpPYKaIOUIUX JII0eH, COOMI0IEHNs HOPM IPaMOTHOT'O TIOBEJICHUS B OKpY Karollei
MPUPOTHON Cpeae, MOHMMaHHEe HEeOOXOAMMOCTH HCIONb30BAHUS JTOCTHXKEHUMN
COBPEMEHHOM ouosorun u OMOTEXHOJNOTUM  JJI1  PallMOHAIBHOIO
MIPUPOIOTIONH30BAHMS;

YMEHHME peuiaTh JJIEMEHTAapHble TEeHETHYEeCKHEe 3a7aud Ha MOHO- U
TUTHOPUIHOE CKpElIMBaHUE, CIEIUICHHOE HacleOBaHUE, COCTAaBISTh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHus HACIEIOBAHUSA MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIONHATH JIA0OPATOPHBIE U MPAKTUYECKHUE PAOOTHI, COOMIOAATH
paBuiia MpHu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE KPHUTHYECKH OIEHWBAaTh W HMHTEPIPETHPOBATH HHGPOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpelIcTBa MaccoBOM MH(OpMAaIuu, HayYHO-TIOMYJISIPHbBIC
MaTepualbl), ITHYECKHE AaCTMEeKThl COBPEMEHHBIX HCCIECIOBaHUI B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE W YCTHBIC COOOIICHUS,
0000111ass OMOJIOTHYECKYI0 UH(POPMALIUIO U3 HECKOIbKUX MCTOYHUKOB, IPAMOTHO
WCITI0JIb30BaTh NOHSATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ysibTaThl OCBOEHUS yueOHOro mpeamera «buosnorus» e 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U PO OUOJIOTUM B CUCTEME HAy4YHOI'O
3HAHMUS ECTECTBEHHBIX HayK, B (HOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa U HAYYHOTO MHUPOBO33PEHHS, O BKIAJE POCCHICKUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHOM
TPaMOTHOCTH YeJIOBEKa IS PEIICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTUYECKUX TEPMHHOB W TOHSTHIL:
BUJ, TIOMYJISAIMsS, TeHOMOH I, DBOIONHUS, ABUKYIIUE CUJIBI ((PAKTOpPHI) HBOIIOINH,
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHU000pa3oBaHUE, JKOJIOTUYECKHE (PaKTOPHI,



JKOCUCTEMA, MPOAYLUEHThI, KOHCYMEHTBI, PEIYLEHTbl, LENU UTaHU,
JKOJIOTUYECKas MupamMuaa, OruoreoreHo3, ouocdepa;

YMEHUE u3Jararb OWOJOrMYECKHe Teopuu (IBOJIIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsS DSBOJIIOIMH), 3aKOHbI WU 3aKOHOMEPHOCTHU
(3apoapimueBoro cxoactsa K. M. bapa, depenoBaHus TJIaBHBIX HaIlpaBICHUU U
nyreit sBomonnu A. H. CesepiioBa, yuenust o 6uochepe B. M. Bepuanckoro),
OIPEAEINIATh T'PAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHUE BJIaJIeTh METOJIaMU HAYYHOI'O IMO3HAHUS B OMOJIOIMM: HAOJIOCHUE U
OMKMCAHME >KUBBIX CHUCTEM, IMPOLIECCOB W SIBICHHM, OpraHu3alusi U MpPOBEACHHE
OMOJIOTMYECKOT0  HIKCIEPUMEHTA,  BBIIB)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEAYyeMbIMU BEIUYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX
pPE3YyABTATOB, UCIIOJb30BAHHBIX HAYYHBIX MOHSITUN, TEOPUHA M 3aKOHOB, YMEHHE
JIeNaTh BHIBOABI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OHOJIOrMYEeCKUX
OOBEKTOB: BUJOB, TMONYJSILHUA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B U DKOCHUCTEM, OCOOCHHOCTHU IMPOILIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHA000pa30BaHMs, MPUCIIOCOOIECHHOCTH
OpPraHU3MOB, JEHUCTBUA HKOJOTMYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEpEHOCa
BEUIECTB M IIOTOKAa JHEPrUM B HKOCUCTEMAX, AHTPOIIOI€HHBIX W3MEHEHHU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB U OHOr€OXMMUYECKHUX
IIUKIIOB B Onocdepe;

YMEHHE NPUMEHSTh MOTYYEHHBbIE 3HAHUS AJI1 OOBSICHEHUS OUOJIOrMYECKUX
IIPOLIECCOB W SABJIEHUU, JUIsl MPUHATHSA MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HU C Lenplo obOecriedeHus Oe30MacHOCTH CBOErO 3J0POBbS U 3JI0POBbS
OKpYKaIOUIUX JII0eH, COOII0/IEHHS HOPM IPaAaMOTHOI'O MOBEJICHUS B OKPY>KAIOIIeH
OPUPOJHON Ccpefie, MOHMMAaHHE HEOOXOAMMOCTH HCIIOJIb30BAHMS JTOCTHKEHHM
COBPEMEHHON OMOJIOTUU ISl pallMOHAIBHOT'O MPUPOONOIb30BAHMS;

YMEHHUE peliaTh 3JEeMEHTapHbIe OMOJOTMYECKUE 3a7auM, COCTABISITH CXEMBI
MepeHOCca BEIECTB U SHEPTUU B AIKOcUCTeMax (LIeU MUTaHUs);

YMEHHUE BBIMOIHATH JIA0OpATOPHbIE U MPAKTUYECKUE PAOOTHI, COOMIOAATH
MpaBmIIa MpHu paboTe ¢ y4eOHBIM U Ja00OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh U HHTEPIPETUPOBATH HHGPOPMAIIUIO
OMOJIOTUYECKOTO  COACP)KaHUS, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MacCOBOM MH(OpMaIuu, HAyYHO-MOIYJISIPHbIE
MaTepuanbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTMYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHHE CO37]aBaTh COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOIICHHUS,
00001as Onosiornueckyro UHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, IPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmnapar OWOJIOTHH.



TEMATHNYECKOE INTAHUPOBAHUE

10 KITACC
KosnuecTBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3ieioB H TeEM uugpoBbie
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NMpOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U UX OpraHu3aIus 1 bubmorexa [TOK
P t https://m.edsoo.ru/7f41¢292
. bubimmorexa IIOK
3 XUMHUYECKHUI COCTaB U CTPOCHUE KIIETKH 8 1 hitps://m.edsoo.rw/7f41c292
bu6moreka [JOK
4 XK 6
HSHEACHTEIRHOCTD KICTICN https://m.edsoo.ru/7f41¢292
5 Pa3mHoOXXeHHe U MHIIMBUAYaTbHOE Pa3BUTHE 5 | bubmoteka IJOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HaciencTBeHHOCTh M H3MEHYUBOCTE 2 15 bu6mmoreka [JOK
OpTraHU3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenexuust oprann3MoB. OCHOBBI 3 bubmuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6moreka [JOK
8 P 1
C3EPBHOC BpeMA https://m.edsoo.ru/7f41¢292
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 KITACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
HauMeHOBaHMe pa3iejioB U TeEM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTnueckue
NMporpaMmmabl Bceero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6moreka [JOK
1 9 1
IBOMOUHORHAS GHONOr KA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bu6moreka [IOK
3emite ’ https://m.edsoo.1u/7f41cc74
3 Opraau3Msbl 1 OKpYXKaroIas cpeaa 5 1 bubmiorexa [JOK
P py tHas cpea https:/m.edsoo.ru/7f41cc74
Bbub6morexa IIOK
4 9
Coo0111ecTBa U 3KOJIOTHYECKUE CHCTEMBI hitps:/m.cdsoo.rw/7f4 1 cc74
bu6moreka [JOK
P 2
. C3EPBHOC BpEMA https://m.edsoo.ru/7f41¢cc74
OBHIEE KOJIMYECTBO YHACOB I10 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




