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HNOACHUTEJIBHAA 3AIINCKA

ITpu pazpaboTke mporpamMmsl Mo OHOIOTHH TEOPETHYECKYIO OCHOBY JJIsl OTpeeNieH s MOAXOI0B K
dopMupoBaHUIO colepikaHMs y4eOHOro mpeamera «bBHOJOrMsS» COCTABWIM. KOHLENTyaJbHbIE
nonoxernss PI'OC COO o B3anmMooOyCIOBIEHHOCTH LN, CONEpIKaHUs, Pe3yJbTaTOB OOy4YeHHs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIYCKHHKOB, MOJIOXKEHUs 00 OOIMX LeNsX W MpHHLHMAX,
XapaKTePH3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CpefHero obuiero obpasoBaHusi B Poccuiickoii
denepauny, a TakxKe MOJIOKEHHUs O crienupuKe OUOIOrHH, €€ 3HAUYSHUH B MO3HAHUM JKHUBOH MPUPOIBI U
o0ecrieueHMH CYLIECTBOBaHMs 4YejoBeueckoro oOmecrBa. COrlacCHO HAa3BaHHBIM — TOJOKEHHSM,
orpezeaeHbl OCHOBHbIE (PYHKIIMU MPOrPaMMBbI MO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu Haér MpeACTaBlieHHWE O MHensx, o0 olmeil crparerun OOy4eHWS,
BOCIIUTAHMSI M Pa3BUTHs OOy4YAOLIMXCS CpeAcTBaMH ydeOHoro mpeamera «buonorusi», omnpenenser
00s13aTeNIbHOE TPEIMETHOE COAEPIKaHUE, €ro CTPYKTYpPY, pachpeAeiieHHe IO pasfenaM U TeMam,
PEKOMEHAYEeMYIO IMOCIeNOBATeIbHOCTh U3Y4YeHHUs] yueOHOro Marepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBsI3€l, JIOTMKH OOpa3oBaTeNbHOTO MpPOLECca, BO3PACTHBIX OCOOEHHOCTEH
00yHaromuxcsi.

B mporpamme mo OHOJOrMH TakKe YYUTBHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMbIM JIMUHOCTHBIM,
MeTarnpeaIMeTHbIM 1 MPEAMETHbIM pe3yJibTaTaM 00y4eHusi B (POPMHPOBAHMU OCHOBHBIX BHJIOB yueOHO-
MO3HABATEIbLHOW ESTeNbHOCTH/y4eOHbIX [OefCTBUII OOydYaroIuXCcs MO OCBOSHUIO COAEpIKaHHsI
Ouonornyeckoro oopa3zoBaHuUsI.

B nporpamve mno Owomormm (10-11 xkiaccel, 0a30BBIi YpOBEHb) peaNnU30BaH MPUHIIHII
NPEEeMCTBEHHOCTH B M3Y4€HHH OHOJIOTHH, OJaroapsi 4ueMy B Heil MPOCMAaTPUBAETCsl HAITPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3AHHBIX ¢ (POPMHUPOBAHHEM ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUS, LICHHOCTHBIX
OpPHEHTALMI JUYHOCTH, 3KOJOTMYECKOrO MBILUICHHS, MPEACTaBICHHH O 3J0pOBOM 0Opase KHU3HHU H
Oepe’kHbIM OTHOIIEHHWEM K OKpyXawmed npupomgHoil cpexe. IlosTomy Hapsay ¢ H3ydeHHEM
001eOHOIOrMYeCKUX TEOPHid, a TAK)Ke 3HAHUN O CTPOESHHH JKMUBBIX CHCTEM PA3HOrO PAaHra M CYILIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLECCOB B TMporpaMme MO OHOJOTHMH YISNEHO BHUMAaHHUE
HCIOJIB30BAHUIO TIOJYYSHHBIX 3HAHUH B MMOBCEAHEBHON KM3HHU ISl PELICHUs MPUKIAIHBIX 33a7a4, B TOM
yuciae:  NpOQHUIAKTHKM  HACJHENCTBEHHBbIX  3a00JE€BaHUII  4eNOBEKa,  MEIHKO-T€HETUYeCKOro
KOHCYJIbTUPOBAHHUS, OOOCHOBAHUSI HKOJIOTHMYECKU LEJIeCOOOpa3HOrO TMOBEIACHUS B  OKPYKaroLIeit
NPUPOIHON Cpele, aHaIN3a BIMSHHS X035HCTBEHHO JeITeNbHOCTH YeJIOBEKa Ha COCTOSTHUE MPUPOIHBIX
U HMCKYCCTBEHHBIX 3KOCHCTEM. Y CUJIEHHE BHHUMAHHUS K NPUKIAAHON HAMpaBJICHHOCTH Y4eOHOro
npenmMera «bHONOTHs» TPOAUKTOBAHO HEOOXOMUMOCTBIO OOeCTIeYeH sl YCIOBUI sl peIleH st OJHOMN 13
aKTyaJIbHBIX 33734 LIKOJbHOTO OMONIOrHuecKoro oopa3oBaHusi, KOTOpas mpeanosiaraeT GopMupoBaHue y
O0Oy4arolMXCsl  CIIOCOOHOCTH — afanTHPOBATBCS K  H3MEHEHHSM JHHAMHYHO  Pa3BHBAIOLIErOCS
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpenHero oOmero oOpasoBaHHMs 3aHMMaeT BakHoe Mecto. OHa
obecrieunBaeT (OpMUPOBAHKE Y 00YUAIOIINXCS PEACTABICHUH O HAYYHOH KapTHHE MUPA, PACIIUPSIET U
o0o01aer 3HaHUSI O JKUBOH MpPUpPOIE, €€ OTIMYUTENbHbIX NMPU3HAKAX — YPOBHEBOW OpraHU3alUd U
SBOJIIOLIMM, CO37aéT YCJIOBUA [JIs. TO3HAHUS 3aKOHOB JKMBOW  MpUPOnbL, (HOPMHPOBAHHS
(PYHKLIMOHAIPHOM T'PAMOTHOCTH, HABBIKOB 30POBOro M 0e30macHOro odpasa jKHU3HH, 3KOJIOTHYECKOro
MBILIJICHUSI, IEHHOCTHOT'O OTHOLIEHUS K KUBOM MPUPOAE U YEJIOBEKY.

bonbiioe 3HaueHne OMONOTHS WMEET TaK)Ke Ul PEIIEHHs] BOCIUTATENbHBIX M Pa3BUBAIOLINX
3amay  cpenHero obOmero oOpa3oBaHus, conuManu3anuud oOy4aromuxcsa. HM3ydeHue Ouojoruu
obecrieunBaeT  yciaoBusi il (OPMHPOBAHUS  MHTEJUICKTYaJbHbIX, KOMMYHHKALMOHHBIX |
UH(POPMALIMOHHBIX HABBIKOB, 3CTETHYECKOH KyJbTYpPbl, CHOCOOCTBYET HHTErpaldd OHOJIOTHYECKHX
3HAHUH C TMPEACTABICHHSIMU W3 APYTHX y4eOHbIX MPEIMETOB, B YAaCTHOCTH, (U3UKH, XUMHU H
reorpaduu. Ha3BaHHbIE MONOXKEHUST O TpenHasHadeHun y4deOHoro mpenmera «buosorus» cocTaBHIH
OCHOBY JJisl OMNpeIeNieHUsT TIOAXOAOB K OTOOpY H  CTPYKTYPUPOBAHUIO €r0  CONEPIKAHUS,
NPECTABJICHHOTO B MPOrpaMMe 1Mo OGHOJIOTHH.

Otbop conepkanusi yueOHoro mpeamera «buojorusi» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3ULHI KYJIBTYPOCOOOPa3HOrO MOAX0/A, B COOTBETCTBHU C KOTOPBIM OOyYaroIUecs TOJKHbBI OCBOUTD
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3HAHUSI W YMEHMs, 3HA4YuMMble AJisi (POPMUPOBAHHs OOLIEH KyJbTYpbl, OMpPEAETAIOLINE aIeKBaTHOE
MOBE/IEHHE YeJIOBeKa B OKPY’KAIOLIeH MPUPOIHOH cpene, BOCTpeOOBaHHbIE B MOBCEIHEBHON KM3HU U
npakTHuyeckoil aestenpHocTH. Ocofoe MecTo B OSTOH CHUCTEMe 3HAHUM 3aHUMAIOT SJIEMEHTBI
COIep:KaHUs, KOTOpbIE CIy’KaT OCHOBOH mansi (OPMHUPOBAHHS TPENCTaBIEHUI O COBPEMEHHOMN
€CTEeCTBEHHO-HAYYHOH KapTHHE MHpAa M LEHHOCTHBIX OpPHEHTALMSAX JIUYHOCTH, CIOCOOCTBYIOLIMX
ryMaHu3auyd OHOJOrHYeCKOro 00pa3oBaHusL.

CTpykTypupOBaHUe COnepKaHusl y4eOHOro MaTepHraia B porpaMme o OHOJOrUU OCYIIECTBICHO
C Y4€TOM TMPUOPUTETHOTO 3HAUEHHs 3HAHUN 00 OTVIMYHUTENbHBIX OCOOSHHOCTSIX JKMBOW MPUPOIBI, O €€
YPOBHEBOW OpraHM3alUM W SBOJIOLMUA. B COOTBETCTBHHM C 3THUM B CTPYKType y4eOHOro mpenmera
«buonorus» BBIAENEHbI CIEAYIOLIME COAepKaTedbHble JuHUHM «buojorus kak Hayka. MeTombl
HayyHOro mnosHaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusM Kak OuOJOru4ecKast
cuctemay, «Cucrema W MHOrooOpasue OpraHMYEeCKOro MHpa», <«IBOJIOLUS KUBOW MPHUPOIBIY,
«IKOCHCTEMBI U TIPUCYLIHE UM 3aKOHOMEPHOCTH.

Ilenp wusyuyenuss yueOHOoro mpeamera «buosnorus» Ha 0a30BOM YpPOBHE — OBJAZCHHUE
OOy4YarOLIMMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKLHMOHAIBPHON OpPraHM3alUH >KUBBIX CHCTEM pa3HOrO
paHra u npuoOpeTeHHe YMEHUH HCIMOJb30BaTh 3TH 3HAHHS AJISI PAMOTHBIX ACWCTBHN B OTHOLICHHH
00BEKTOB KUBOH MPUPO/ILI U PEIIEHUS PA3IMUHBIX KU3HEHHBIX TPOOJIEM.

JlocTukeHne wenu u3ydeHus: ydeOHoro mpenmera «buonormsi» Ha 0a30BOM  ypOBHE
o0ecreYnBaeTCs pelIeHueM CIeIYIOMUX 3a1ady:

OCBOEHHE OOYHYAaIOIIMMHCS CHUCTeMbl 3HAHUH O OMOJOTHMYECKHX TEOPHsIX, YUCHMSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THIIOTEe3aX, MPaBUJIaX, CIYXKAI[UX OCHOBOW AJisi HOPMHUPOBAHHS MPEACTABICHHN O
€CTEeCTBEHHO-HAYYHOH KapTHHE MHpPa, O METONaX HAy4yHOrO MO3HAHUs, CTPOSHHMH, MHOroodpasuu u
0COOEHHOCTSIX JKHMBBIX CHCTEM Pa3HOrO YPOBHS OPTraHU3aLMH, BbIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIENOBAHMSIX B OMOJIOTHH;

(dopmupoBaHue y OOYHYarOINMXCsS IO3HABATENbHBIX, HWHTEJUICKTYaJbHbIX M  TBOPYECKHX
CrOCOOHOCTEH B MPOLIECCe aHAIN3a JAHHBIX O MyTSIX Pa3BUTHs B OMOJOIMU HAYYHBIX B3TJIAIOB, UAEH U
MOAXOZOB K M3YUEHHIO JKHBBIX CHCTEM Pa3HOTO YPOBHSI OPraHU3aLNY;

CTaHOBJIEHHE Yy OOy4Yaroumxcsi oOweil KyJbTypbl, (PYHKLIMOHAJIBHOW TPAMOTHOCTH, Pa3BUTHE
yMeHU OOBSCHITh U OLIEHUBATH SIBJIEHUS] OKPYIKAIOIIEr0 MHUPa »KUBOH MPUPOIbI HA OCHOBAHHH 3HAHUIA
W OIbITA, MMOJNYYEHHBIX NIPU U3yYeHUU OMOJIOTHH,

(dopmupoBaHue y oOy4YaroIIuXcsi YMEHHIH WUTFOCTPUPOBATh 3HaAYeHHE OUOJOrMYeCKUX 3HAHUI B
NPAKTHYECKON MeATebHOCTH YEeJNOBEeKa, Pa3BUTHUH COBPEMEHHBIX MEIULMHCKUX TEXHOJOIUH |
arpoOHUOTEXHOJIOTHH;

BOCMUTAHHE YOEKIEHHOCTH B BO3MOXHOCTHM IIO3HAHHUS YEJOBEKOM JKHUBOH MPUPOJIBL,
HEOOXOAMMOCTH OEpEeKHOrO OTHOLIEHHs] K Hel, COOMIOZACHUS 3THYECKHMX HOPM MpPU MPOBEICHUH
OUONIOrMYECKUX UCCIIENOBAHUIA;

OCO3HaHHUE LIEHHOCTH OMOJIOrHYECKUX 3HAHUH 15 TIOBBILIEHHUS YPOBHS SKOJIOTHUECKON KYJIbTYPBbI,
17151 POPMHUPOBAHUS] HAYYHOTO MHUPOBO33PEHUS,

npUMeHeHWe MPUOOPETEHHBIX 3HAHUM UM YMEHH B TIOBCEIHEBHOW JKU3HU Ui OIICHKH
MIOCJIEAAICTBHI CBOEH NESTEIbHOCTH MO OTHOIIEHHIO K OKpPY’KAollel cpene, COOCTBEHHOMY 3I0POBBIO,
obocHOBaHME U COOMOIeHNEe Mep MPOUIAKTUKH 3a00JIEBAHUN.

B cucreme cpeanero ofOmero oOpaszoBanusi «buonorusi», usydaemass Ha 0a30BOM YypOBHE,
ABJSIETCSl  00s3aTeNbHBIM ~ Y4eOHBIM NPEIMETOM, BXOISIIMM B COCTaB MpeAMETHOH olmactu
«EcTecTBeHHO-HAyYHbIE TPEIMETHIY.

Jns uzydennsi Ouosiornu Ha 0a30BOM ypoOBHE cpemHero odmiero oOpa3oBaHHsl OTBOOHTCS 68
yacoB: B 10 knacce — 34 yaca (1 yac B Henenmo), B 11 kinacce — 34 yaca (1 4ac B Hemenro).



COAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojiorusi Kak Hayka.

buonorus kak Hayka. Cpsi3p Ouomorun ¢ OOIIECTBEHHBIMH, TEXHHYECKMMH U IPYTHMH
€CTeCTBEHHBIMU Haykamu, (Quiocoduel, STUKOH, OCTeTHKOW U mpaBoMm. Ponb Owojoruu B
(dbopMHUpPOBaHUN COBPEMEHHOM HAy4YHOH KapTHHBI MUpa. CucremMa OMONOrHYeCKUX HayK.

Metonpl MO3HaHHUA JKUBOM mpuUpoAbl (HAOMIOAEHHE, 3KCIEPUMEHT, OIHMCAaHUe, H3MEpPEeHHE,
KJIaccu(pUKaLUs, MOIETUPOBAHUE, CTATUCTHYUECKAsi 00paboTKa TaHHBIX ).

JAemMoHCcTpaUMH:

IToptpetsr: Y. dapsun, I'. Mennens, H. K. Konbuos, [x. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeToabl TO3HAHUS JKUBOH IPUPOABD).

JlaGopaTopHble 1 npakTHYeCKHE PadOThHI:

IIpakTrueckass pabora Ne 1. «Mcmonb3oBaHWe pa3inMYHBIX METOAOB TP  HM3YYCHHU
OMONOrnYeCKUX OOBEKTOBY.

Tema 2. JKuBble cCHCTeMBbI H HX OPraHU3aIUsA.

JKusble cucrembl (OMOCHUCTEMBI) Kak MpenMeT u3ydeHust Ouojoru. OTiIN4YHe KUBBIX CHCTEM OT
HEOPraHUY€eCKON NPUPOBL.

CaoiicTBa OmocucTeM M HX pa3HOOOpasue. YPOBHH OpraHU3aLMH OHOCHUCTEM: MOJICKYJISIPHBIH,

KJIETOYHBIMN, TKaHEBBIM, OpraHU3MEHHBIH, MOMYJISIHUOHHO-BUAOBOMH, SKOCUCTEMHBIHN
(buoreoueHOTHUECKHH ), OHOC(EPHBIH.
JAemMoHCcTpaUMH:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKH JKU3HNY, « Y POBHH OPTaHU3ALNH JKUBOH MPUPOIBDY.

Obopynosanue: moaenb monekysl JJTHK.

Tema 3. XuMu4ecKkuii COCTAB M CTPOCHHUE KJIETKH.

XUMHUYECKUI COCTAB KJIETKH. XHMMHUYECKHE 3JIEMEHTBI. MAaKPO3JIEMEHTBI, MUKPO3JIEMEHThl. Bona
U MUHEPaJIbHbIE BELIECTBA.

@DyHKIUN BOABI 1 MUHEPAIbHBIX BEIECTB B KieTke. [lonaep:kanue ocMOTHYECKOro OanaHca.

benku. CocraB u crpoeHne OenkoB. AMHHOKHCIOTBI — MOHOMepbl OenkoB. HesameHmMmble u
3aMEHUMbIE AMHHOKUCIOTBHL. AMHWHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH MOJEKYJIbI
(mepBUYHAs, BTOpUYHAS, TPETHYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBA OEJKOB.
buonornyeckue pyHKIIH OEIKOB.

@DepmenTl — Omonormdeckwe karanm3atopbl. CrtpoeHue (QepMeHTa: aKTUBHBIA LIEHT,
cybcrparHas cneunpuuynocts. Kodpepmentsl. Buramuasl. OTianuus GepMEHTOB OT HEOPraHUYECKHX
KaTaJIn3aTOPOB.

VYrneBoapl: MoHOcaxapunabl (TOKo3a, pubdo3a u Ae3okcupubo3a), Aucaxapuabl (caxaposa,
JIAKTO3a) U MOoJIcaxapuabl (KpaxMad, TIHKOreH, HeJut0103a). buonornueckne GpyHKIMN yriaesonos.

Jlumuper: Tpurmuuepunsl, dochomunuasl, crepounsl. I uapodrbHO-rHAPOPOOHBIE CBOHCTBA.
buonornyeckne ¢ynkuum naunuaos. CpaBHEHHE YINIEBOAOB, OENKOB M JUMHIAOB KaK HMCTOYHHKOB
SHEPTHHL.

Hyxneunoseie kucinorel: JAHK u PHK. Hyxngeotuabl — MOHOMEpBI HYKJIEHWHOBBIX KHCIOT.
Crpoenne u pynkuuu JIHK. Crpoenue u pynkunu PHK. Bunst PHK. AT®: crpoenue u pyHKImH.

Huronorust — Hayka o kjerke. Kierounas Tteopuss — mpuMep B3aMMOACHCTBHS uael u (akToB B
HAYYHOM ITO3HAHUH. MeTObI N3yUEHHsI KJIETKH.

Knetka kax wnenoctHas skuBasg cuctema. OOmme NpU3HAKM KJIETOK: 3aMKHyTas Hapy’KHas
meMmOpaHna, mosekysibl JIHK xak reHeTnueckuil anmapar, cucteMa CUHTe3a Oenka.

Tunmel  KJIETOK:  dyKapuoTH4ecKass W mpokapuoThueckas.  OCOOEHHOCTH — CTPOEHHS
npokapuotudeckoil kietku. Kierounas crenka Oakrepuii. CTpoeHHME SYKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJINYHSI PACTUTENBLHOMN, JKUBOTHOM W TPHUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIJETOYHAs CTEHKA, TJHKOKAIMKC, WX (PyHKIUU.
[Tnasmarndeckast MmeMOpaHa, e€ cBoiicTBa u QyHKIUH. [{uTornasma u e€ opranounsl. OgHOMEMOpaHHBIE
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opra"ouael kiuerku: OIIC, anmmapatr I'onbmku, jguszocombl. IlosyaBTOHOMHbBIE OpPraHOWAbI KIETKHU:
MHUTOXOHJIPHH, TuacTHabl. [Iponcxokaenne MUTOXOHAPUN u TutacTua. Buner mmactun. HememOpanHbie
OpPTaHOMUIBl KJETKH: PUOOCOMBI, KJIETOUHBIH LEHTP, LEHTPUOJH, PECHUYKH, >KIyTUKH. DyHKIUU
OpraHoOuAOB KJIETKU. BriroueHus.

Anpo — perynstopsblii neHtp kjietkn. CTpoeHHe sizpa: simepHas o0O0JIOUKa, KapHOIUIA3Ma,
XPOMAaTHH, AAPBILIKO. XPOMOCOMBI.

TpaHCcnoOpT BELIECTB B KJIETKE.

JAemMoHcTpaUMH:

IToptpetrl: A. Jlesenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [lx. Yorcon, @. Kpuk, M.
Yunkusnc, P. ®panknun, K. M. bap.

Huarpammel: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXXMBOU mpupone», «PacnpeneneHue
XUMHUYECKHX 3JIEMEHTOB B JKUBOH IPUPOJEY.

Tabmuub u cxembl: «Ilepuonuueckas TadaMIa XUMUYECKUX 3JIEMEHTOB», « CTPOEHHE MOJIEKYJIbI
BOnbD», «buocunres Genkay, «CtpoeHue monekynsl Oenka», «Ctpoenne depmenTta», «HykienHOBBIE
kucnotel. JJHK», «Ctpoenne monexkynel AT®», «CTtpoeHune sykapuoTHUECKON KieTku», «CTpoeHue
JKUBOTHOH KJeTkn», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHHe NpOKapUOTUYECKON KIIETKWY,
«CTtpoenue siapa KIeTK», «Y rieBoabp, «JIunuapm.

ObGopynoBanne: CBETOBOI MHKPOCKOII, 000pyIOBaHHUE IS IPOBEACHUS HAOIIOICHUH, U3MEPEHNUH,
SKCIIEPUMEHTOB, MUKPOIPETapaThl PACTUTENbHBIX, JKUBOTHBIX M OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble H npakTHYeCKHE PAadOThHI:

Jlaboparoprasi pabora Ne 1. «M3ydeHne KaTaquTHYECKONW aKTHBHOCTH (epMEHTOB (HA mpUMeEpe
aMHJIa3bl WIIH KaTaJasbl)y.

Jlaboparopnasi pabora Ne 2. «M3y4yeHune CTpOEHUs KJIETOK PACTEHUH, YKUBOTHBIX U OaKTEpHid MO
MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIpenapaTax U X ONMUCAHUe».

Tema 4. ZKu3HeaesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabOMM3M. ACCUMWIALMS (TUIACTHYECKUH OOMEH) M ITHUCCHUMMIISILIHS
(sHepreTuyecknii 0OMeH) — IB€ CTOPOHBI €IUHOTO Mporuecca Merabonn3ma. Poib 3aKOHOB COXpaHEHUs
BEIIIECTB M YHEPTUN B IOHUMAaHUN MeTabon3Ma.

Tuner oOMeHa BewecTs: aBTOTPOQHEBINA U rerepoTpodHbIi. Ponb hepMeHTOB B OOMEHE BEIIeCTB U
MIpeBpaLleHUH SHEPTUHU B KJIETKE.

®orocuntes. CeeroBas u TeMHOBas (assl porocuHTesa. Peakunu porocunTesa. I PeKTHBHOCTD
¢dorocunTe3a. 3HaueHue POTOCHHTE3A ISl )KU3HU Ha 3emute. BnusiHue ycnoBuii cpensl Ha POTOCHHTES U
CHOCOOBI MOBBIMIEHUS €r0 MPONYKTHBHOCTH Y KYJIBTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIoLIie OakTepun. 3HaYeHHE XEeMOCUHTE3a JIs )KU3HU Ha 3eMIle.

DHepreTryeckuii oOMeH B KIeTKe. PacuiernieHne BeIecTB, BBIACICHHE M aKKyMYJIHPOBaHHUE
SHEPTrUH B KJIETKe. DTarmbl sHepreTudeckoro oomena. ['nmukonus. bpoxenune u ero Bunbsl. Kucnoponxoe
OKHCIICHHe, WM KjieTouyHoe abixanue. OxuciurensHoe (ochopunupoanne. IHHEeKTUBHOCTD
SHEPreTUIECKOro OOMeHa.

Peakuun matpuunoro cunresa. I'enernueckas nagopmanus u JJHK. Peanuzanust renetnyeckoi
uHpOpMaunu B KiIeTke. [ 'eHeTnueckuii Ko u ero cBoiictea. TpaHckpumnus — MaTpuusbii cuaTe3 PHK.
Tpancnsiuust — OuocuHTe3 Oenka. Jranbl TpaHcasiund. Koguposanne amMuHOKHCIOT. Ponb pubocom B
OuocuHTese Oenka.

Heknerounbsie ¢opmbl xu3Hu — Bupycel. Mcrtopust otkpbitus Bupycos ([, WM. MBanoBckuii).
OcobeHHOCTH CTPOEHHSI U *KIU3HEHHOTO IHMKJIa BUPycoB. bakTepnodaru. bonesnu pacrennii, >JKHBOTHBIX
U YeJOBeKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHonedunmra uenoseka (BIY) — Bo3Oynurenn
CIIMa. OOpaTHass TpaHCKpPUIIIMS, peBepTaza U uHTerpasa. IlpoduiakThka pacmpocTpaHEHUs
BUPYCHBIX 3a00JI€BaHUH.

JAemMoHCcTpaUMH:

IToptpeter: H. K. Konbuos, [. . Usanosckuii, K. A. Tumupsses.

Tabmuuer u cxembr: «Tunbl nutanusy, «Merabomusmy», «MHUTOXOHAPUST», «DHEPTreTUUECKUIMA
obmen», «Xnopomnact», «@orocunres», «Ctpoenne [IHK», «Ctpoenne n pyHKIHOHUPOBAHUE TeHAY,



«Cunres Oenkay, «I'enerndeckuii komy, «Bupycem», «bakrepuodarm», « CTpoeHHe U KU3HEHHBIH LIUKJIT
Bupyca CIIM/1a, 6akrepuodaray, «Permmukarmst JTHK».

Obopynosanne: monenu-amminkanun «Y nsoenue JIHK u tpanckpunmms», «buocunres Oemkay,
«CTtpoenue kneTku», Moaenb cTpykrypsl JIHK.

Tema S. PazmMHoOKeHHe M HHAUBUAYAJbHOE PA3BUTHE OPTAHU3MOB.

KneTounslit nuk, WK )KU3HEHHBIA TUKI KieTku. MaTepdasza u muto3. [Ipoueccsl, nporekaromime
B uHTepdasze. Perumkanus — peakuus matpudnoro cunte3a JJHK. Crpoenue xpomocom. XpoMOCOMHBIH
Habop — KapuOTHIL. J{UTUIONIHBINA U raruIONIHBIA XpOMOCOMHBIE Habopbl. Xpomatuael. Llutonoruueckne
OCHOBBI PA3MHOKEHUSI U UHAUBUYAJIBHOIO PA3BUTUSL OPTaHU3MOB.

Henenue xnetrku — Muto3. Craauu murosa. Ilpouecchl, mpoucxonsiue Ha pPasHBIX CTaausAX
MHUTO3a. BHOJIOrHYecKuil CMBICI MUTO34.

[Iporpammupyemast THOEINb KJIETKH — aIloNTO3.

@DopMbl  pa3sMHOXKEHHsI OpPraHWU3MOB: Oecrojioe W TojioBoe. Buabl 0ecrosioro pasMHOKEHUS:
JeNeHNe HaaBOe, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHHE, BETETATUBHOE
pasMHOXxeHHe. MICKkyCcCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €ro 3HAY€HHE IS CENEKLUU.

[TonoBoe pa3MHOKEHHE, €r0 OTJINYHS OT OECITONOrO.

Meiio3. Craguu meiiosa. [lpoueccel, mpoucxonsimue Ha cTaausx Meosa. [loBeneHrne XxpoMocoM B
Mmerose. KpoccuHrosep. bruonornuecknii CMpICT U 3HAYEHUE MEH03a.

I'amerorenes — mpouecc oOpa3oBaHMs IMOJIOBBIX KJIETOK Y JKUBOTHBIX. 1lOJOBBIE JKEJNeE3BI:
ceMeHHUKH U su4yHuKkH. OOpa3oBaHME€ W pa3BUTHE IIOJOBBIX KIETOK — TraMmerT (CrnepMaTO30up,
SHLIEKIIETKAa) — crepMaTorenes U oporeHe3. OCOOEHHOCTH CTPOEHUS SHIEKIETOK U CIepMaTO30HIOB.
Onnonorsopenue. [lapreHorenes.

WUnnuBnnyanpHOe pa3BuTHE (OHTOreHe3). OMOpHOHaAJbHOE pa3BUTHE (3MOpHOreHe3). Jrambl
SMOpPHOHAIBHOTO PAa3BUTHUSl Y TMO3BOHOYHBIX JKUBOTHBIX: JAPOOJIEHWE, TacTPyJsIIHs, OPTraHOTeHe3.
[ToctomOproHanbHOEe  pasBUTHE. TUMBl  MOCTAMOPHOHAJIBHOIO — PA3BUTHS. MPsIMOE,  HENpsiMOe
(mmuuHOYHOE). BrusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (HaKTOPBL, CIOCOOHBIC BBI3BIBATH
BPOXKIEHHBIE YPOIACTBA.

Poct u passutue pacreHuidl. OHTOreHe3 IIBETKOBOIO pPACTEHHUs: CTPOEHHE CEMEHM, CTaauu
pa3BUTHS.

JAemMoHcTpaUMH:

Tabmuubl u cxembl: «DPOpPMBI Pa3MHOKEHHUsS] OPraHM3MOBY», «JIBOIHOE OIUIOZOTBOpPEHHE Y
L[BETKOBBIX pacTeHMil», «BereraTuBHOE pa3MHOXEHHE pacTeHMiD», «J/leneHne kieTku OakTepwin»,
«CTpoeHne monoBbIX KIETOK», «CTpoeHne xpomocombl», «Kmerounsni nukm», «Pemmmkaums JJHK»,
«Muto3s», «Meiio3», «lIpssmoe n Henpsimoe pa3BuTuey, «I'aMeTOreHes y MIEKONMUTAIOIIUX U YE€JIOBEKAY,
«OCHOBHBIE CTaIUU OHTOTE€HE3aY.

ObGopynoBanmne:  MHUKpOCKON,  MHKponpenapatbl  «CriepMaTo30uabl  MIJIEKOIHTAIOLIETO»,
«sineknerka muekonurarouiero», «KapuokumHes B KiIeTKax KOpelUIKa JyKa», MAarHUTHAasE MOAEIb-
amunkanys «Jlenenue kinetkm», moaens JIHK, Monens Mmerada3sHONH XPOMOCOMBI.

JlaGopaTopHble H IpakTHYEeCKHE PA0OTHI:

Jlaboparopnast pabora Ne 3. «HabnrogeHne MUTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKPOIpenapaTaxy.

Jlaboparoprnass pabora Ne 4. «M3ydeHue CTPOECHHSI TIOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpenapaTaxy.

Tema 6. HacneacTBeHHOCTD H H3MEHYHBOCTb OPraHH3MOB.

IIpenver u 3amaun renetuku. Mcropust passutus reHeTrkd. Ponb nuTonoruu u 3MOpHOIOTHN B
CTaHOBJICHUU TE€HETUKH. BKiax poccuilcknx W 3apyOeXHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeTonbl
reHeTHKH (TUOPUIONIOTHYECKU, IUTOr€HETHYECKHH, MOJIEKYJsIpHO-TeHeTndeckuil). OCHOBHBIE
reHeTU4eCKue NOHATHUs. [ 'eHeTHUeckasi CUMBOJIMKA, UCTIIOJIb3yeMasl B CXeMaxX CKPEIUBAHUM.

3aKOHOMEPHOCTH HACJEIOBAaHUS IPHU3HAKOB, ycTaHOBiIeHHble . Menaenem. MonoruOpugHoe
CKpelLIMBaHue. 3aKOH €qUHO-00pasusi rubpunoB nepBoro nokojenus. [IpaBuino noMUHUPOBaHUS. 3aKOH
paciieruieHus Npu3HakoB. I unoresa unctorel ramet. [losHOE 1 HENMOHOE TOMUHUPOBAHUE.



Jurubpunxoe CKpELIUBaHHUE. 3aKoH HE3aBUCUMOTIO HaCJIeNOBaHUs MPU3HAKOB.
[uTorenernyeckne OCHOBBI ~ AWTHOPHIHOTO  CKPEIMBAHHUs.  AHAIM3HPYIOLIEE  CKpEIIUBaHUE.
Hcnonp3oBaHNe aHATU3UPYIOIIETO CKPEIIUBAHUS IJIs1 ONPEAEIICHHs TeHOTHIIA OCOOH.

CuernnenHoe HacnenoBaHue npusHakoB. Padora T. MopraHa mo CUEIUICHHOMY HaCJIeIOBAHHIO
reHoB. Hapy1ienne cuemnenys reHOB B pe3ysbTaTe KPOCCHHIOBEPa.

XpOMOCOMHas1 TEOPUs HACIEICTBEHHOCTH. | eHeTHIeCKHe KapThlL.

I'eneruka nona. XpoMOCOMHOE ompeneneHue IMona. AyTOCOMbI M IOJIOBbIE XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHble OpraHusmel. Hacnenosanue Npu3HAKOB, CLHEIUIEHHBIX C MTOJIOM.

HsmenunBocTb. Buabl M3MEHUYMBOCTH. HEHACIEACTBEHHAas W HACIEACTBEeHHas. Ponb cpenel B
HEHACJIEACTBEHHON U3MEHYHUBOCTH. XapakTepHuCTHKa MoAN(PHUKAITMOHHOH U3MEHYHUBOCTH.
Bapuanuonnelii psn u BapuauuoHHas kpusas. Hopma peaxkuum mnpusHaka. KonndecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU B X HOpMa peakiun. CBoicTBa MOAN(PUKAITMOHHON H3MEHYHBOCTH.

HacnencrenHas, uian reHOTUNHYECKasi, U3MEHYNBOCTh. KOMOMHAaTHBHAS MI3MEHUUBOCTh. Melio3 u
MOJIOBOM  MpOLleCC — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTallMOHHAasE WM3MEHYUBOCTb.
Knaccupukaumus wmyranmii: reHHbIE, XPOMOCOMHBIE, T'€HOMHBbIE. YacTOoTa W NpPUYUHBI MYyTaIUIL.
MyrarenHbsie (akTopbl. 3aKOH TOMOJIOTMYECKHX PsiIOB B HACJIEACTBEHHOW wm3MeHumBoctn H. W
Basunosa.

BresinepHas HaCneICTBEHHOCTh U H3MEHYUBOCTD.

I'eneruka denoseka. Kapuotun uenoBeka. OCHOBHBIE METOAbI TI'E€HETHUKH 4YeJOBEKA!
TeHEAIOTUYeCKUN, OJM3HELOBBIH, LUTOrCHETUYECKUH, OMOXUMUYECKUN, MOJIEKYJISIPHO-TEHETHIECKHUI.
CoBpeMeHHOE ompesefeHNne TeHOTUINA: IOJHOIE€HOMHOE CEKBEHMpPOBaHHUE, I€HOTUIIHPOBaHHUE, B TOM
yrcne ¢ nomompko [11P-ananuza. Hacnencreennsie 3a0oneBaHus 4enoBeka: TeHHbIe O00Ne3HHu, OO0Ie3HN
C HACJEICTBEHHOHN MPenpacIoNoXKEeHHOCThIO, XPOMOCOMHBIE Oone3nn. CoMaTudeckrue U reHepaTHBHbIE
myTanun. CTBOJOBbIe KiIeTKU. [IpuHUMIEBI 310poBOro 00pas3a >KU3HHU, AUATHOCTUKH, NMPOQUIAKTUKH H
JIeUeHHsI TeHEeTHUeCKUX Oosie3Hel. MennKo-reHeTUIeCKoe KOHCYJIbTUPOBaHNE. 3HAU€HNEe MEIULIMHCKON
TeHETHKH B NIPEIOTBPAILEHUH U JICYEHUU 'eHETUIECKUX 3a00JIeBaHIH YeIOBEKa.

JAemMoHCcTpaUMH:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepukos, H. B. Tumodees-Pecosckuii,
H. 1. Basunos.

Tabnuubl u cxembl: «MOHOTHOPUIHOE CKPEIIUBAHIE U €r0 LIUTOreHEeTHYeCcKasi OCHOBa», «3aKOH
paciieryieHuss M €ro LUTOreHEeTHYeCKass OCHOBa», «3aKOH YHCTOTHI ramery, «JlurmOpumHoe
CKPEILIUBAHUEY, «IuTonorudeckue OCHOBBI TUTHOPHUITHOTO CKPELINBAHUY, «Meiosy,
«B3anmoneincTeue ajsenbHbIX TeHOB», «['eHeTuyeckue KapThl PAaCTEHUM, >KMBOTHBIX M YEJOBEKAY,
«I"eHeruka nona», «3aKOHOMEPHOCTH HACJIE€0OBaHUs, CLIETNIEHHOTO ¢ ojioM», «Kapuotumnsl denoseka u
JKUBOTHBIX», «Buabl m3MeHUHBOCTH», «MomudukaiuoHHas W3MEHYHUBOCTH», «HacnemoBaHue pesyc-
dakTopa», «I'eHeTnka rpynn KpoBu», «K MyTallMOHHAS H3MEHUYHUBOCTDY.

OGopynoBanme:  Monmenw-anmuukanun — «MoHoruOpunHoe — ckpemuBaHue»,  «Hemomnoe
OOMUHUpOBaHUEY», «JlurnbpumgHoe ckpemmBanuey, «llepekpécT XpoMocom», MHKPOCKON U
MUKponpenapat «J{pozodpuna» (Hopma, mytanmu GOpMbI KPBUIEB U OKPacKu Tena), repdapuii «I opox
MIOCEBHOMNY.

JlaGopaTopHble H IpakTHYEeCKHE PAdOTHI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yapbTaTOB MOHOTHOPHUAHOTO M JUTHOPHUAHOTO
CKPELINBAHUA Y APO30(HIIBI HA TOTOBBIX MUKPOIPENapaTaxy.

Jlaboparoprass pabora Ne 6. «M3yueHue MOMU(PUKAIMOHHOW W3MEHYHUBOCTH, MOCTPOCHUE
BApUALMOHHOTO Psila U BAPUALIMOHHON KPUBOIY.

Jlaboparopnas paborta Ne 7. «AHanmu3 MyTanmii y Apo30¢UiIbl Ha TOTOBBIX MHKPOIpEnapaTaxy.

IIpaxTrueckas padora Ne 2. «CocraBieHne 1 aHAINU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkunust oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenexiusi Kak Hayka W TpoLECC. 3apOXKACHUE CEeIeKIUU U JoMmecTukauus. Yuenue H. WM.
BaBunoBa 0 1eHTpax TPOMCXOXKAEGHHUS H MHOrooOpasusi KyJbTypHBIX pacTeHui. LleHTpsI
MIPOUCXOXKIEHUs JOMALTHUX KUBOTHBIX. COpT, MOpoAa, LITaMM.



CoBpeMeHHbIE METOBI CeJeKIMU. MacCOBBIH U WHAMBHAYAJIbHBIH OTOOPHI B CENIEKIIUN PACTEHHI
U kuBOTHBIX. OueHka 3kcTeprepa. BIM3KOpoaCTBEHHOE CKpelnBaHUe — MHOpUAMHT. Yucras JTUHMSL
CkpemnBanue 4YucThIX JUHMA. ['ereposuc, wmu rubpuanas cuina. HeponcTBeHHOE CKpelIMBaHUE —
aytOpununr. OtnanéHHas rubpunusanust u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M TOJy4eHHE
MOJIUIUIONAOB. [IOCTHXKEHUS CENEKLUN PACTEHUH, )KUBOTHBIX H MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib NPOU3BOACTBA. ['€eHHas UWHXXEHepus. OTambl CO3JaHUs
pexomOunanTHON JIHK 1 TpaHcreHHbIx opranm3moB. KierouHast mHkeHepus. KieTouHble KynbTyphL
MUKpPOKIOHAIBHOE Pa3MHOXKEHHE pacTeHuM. Knonunposanue BBICOKONPOAYKTHUBHBIX
CENIbCKOXO3SIICTBEHHBIX OPraHU3MOB. JKOJOrudeckne u studeckue npodbmemel. [MO — renerudecku
MOIU(PHUIHPOBAHHBIE OPTAHU3MBL

JlemoHCTpanmu:

Iloptpersr: H. . Basunos, K. B. Muuypun, I'. 1. Kapneuenko, M. @. 11BaHOB.

Tabmuubl u cxemsl: kapra «LIeHTpBI MPOMCXOXKACHUS U MHOro0Opas3us KyJbTYPHBIX PaCTEHUID,
«I[Toponbl momamrHUX >KUBOTHBIX», «CopTa KyJBTYpHBIX pacTeHmil», «OtmanéHHas rudpuansanusy,
«Pabotel akagemuka M. ®@. MBanoBay, «llomummonaus», «OO0bekTbl OHOTEXHOJOrUMY, «KiaeTouHbie
KyJbTYPBI U KJIOHUpPOBaHUe», <K KOHCTpynpOBaHKe U EPEHOC F€HOB, XPOMOCOM.

ObGopynoBarne: MyJSDKU TUIOIOB M KOPHEIUIONOB TUKHUX (POPM U KYJIBTYPHBIX COPTOB PACTEHUIA,
repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUSD.

JlaGopaTopHble H IpakTHYeCKHE PadOThHI:

Oxckypeuss «OCHOBHBIE METOABI W JOCTHIKEHHUS CENIeKLMH pPAaCTeHWH W JKHUBOTHBIX (HA
CEJIEKIIMOHHYIO CTAHIHUIO, TNIEMEHHYIO (pepMy, COPTOMCTIBITATENBHBIN YIACTOK, B TEIUINYHOE XO3SHCTBO,
71a00paTOPUIO arpOyHHBEPCUTETA HITH HAYYHOTO LIEHTPA)Y.

11 KJIACC

Tema 1. DBorouHOHHAS OHOJIOTHSI.

IIpennochuiku BO3HMKHOBEHUS 3BOJIIOLIMOHHONW TEOpUU. DBOJIOLIMOHHASI TEOpUs U €€ MeCTO B
Ouonoruu. BrnusiHue 3BOMIOLIMOHHON TEOPUN HA Pa3BUTHE OMOJIOTUHU U APYTUX HAYK.

Csunerenbcrtsa 3Bomouuu. IlaneoHronoruueckue: MOCIENOBATENbHOCTb IOSBIEHUS BHUIOB B
MAJIEOHTOJIOTHYECKOH JIETONHCH, Nepexoanbie Gopmbl. buoreorpaduieckne: cXxoacTBO U pasnuuue payH
U (pJ1op MaTepUKOB U OCTPOBOB.

OMOpuonornyeckue: CXOACTBA M Pa3IMuusl 3MOPHOHOB Pa3HBIX BHIOB II03BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE. TOMOJIOTHYHbBIE, AHAJOTMYHbIE, PYyIUMEHTAPHBIE OpPTaHbl, ATABU3MBI.
MonekyasipHO-OMOXUMHYECKHE:  CXOACTBO ~ MEXAaHH3MOB  HACJIEACTBEHHOCTH W OCHOBHBIX
MeTaOOIMUECKUX MyTeH y BCEX OPraHM3MOB.

OsomounonHass Teopuss Y. Jlapsuna. Ilpeanochuiku BO3HHUKHOBEHHUS JapBUHU3MA. [[Buxkyliue
CHJIBI 3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOMKEHHE MPH OrPAHUYEHHOCTH PECypCoB,
HeomnpenenéHHasi I3MEHYHBOCTh, 0Opb0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopust sBosoLud (CTI) 1 €€ OCHOBHBIC MOJIOKEHHUSI.

Muxkpossostouus. [Tonynauus kak eIMHNULA BUAA U 3BOJIOLNU.

HBmwxkyme cuibl  ((pakTopel) 3BOMIOLUMHM BHAOB B mpupone. MyTalMOHHBIA mporecc u
KOMOWHATHBHAS U3MEHUNBOCTD. [lonysiunoHHbIe BOJIHBI U peid renos. M3omaums 1 MUrparyst.

EctecTBenHbIil 0TOOp — HaMpaBIsFOIIUN (akTOp SBOMOLNH. POPMBI €CTECTBEHHOTO O0TOOpA.

[IprcrnocobneHHOCTh OPraHM3MOB Kak pe3yJbpTaT 3Boyouud. llpumepsl mpucmocobneHuit y
opranu3zMoB. ApoMop(O3bl U UAHO-TATTALIHH.

Bun wu BupooOpasoBanme. Kpurepunm Buma. OcHOBHbIe (QopMmbl  BUIOOOPA30BAHMUS:
reorpaduyeckoe, SKOJIOrHIECKOe.

Maxkpossomorsi.  PopMbl  3BONIOLMHK:  (puneTHyeckas, JAMBEPTeHTHAs, KOHBEPI'€HTHAS,
napaienbHas. HeoOpaTuMocTh 3BOMIOLNN.

IIpoucxoxkaeHne OT HecneLUalIU3UpOBaHHBIX TNpenkoB. Ilporpeccupyromias croenuann3amys.
AJanTyuBHAS pagUaLIHs.

JAemMoHCcTpaUMH:



IToptpeter: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekxenp,
@. Mrosnep, A. H. Cesepios.

Tabmuubl u cxembl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emie», «3apOAbIIN MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «®Dopmbl OOprObI 3a cymiecTBoBaHHE», «EcTecTBeHHBIH OTOOPY,
«MHoroobpa3ue COpTOB pacTeHuil», «MHoroobpasue TOpPOA  JKUBOTHBIXY, «llomymsuuny,
«MyTalunOHHAsT HW3MEHYMBOCTb», «Apomopdosb», «Mamoamantaummy, «OOmas aereHepanusy,
«/IBmkymue cunbl sBomouum», «Kapra-cxema mapmpyrta mytemectsus Y. Jlapsuna», «bopnba 3a
cymectBoBanue», «llpucnocodnrennocts opranm3moBy, «leorpaduueckoe BUAEOOOpa3OBaHUEY,
«IKONMOruuecKkoe BUA000pa3oBaHue).

Ob6opynoBanue: KOJUIEKIUS HACEKOMBIX C PAa3JIMUHBIMU TUIIAMU OKPACKH, HAOOp IJIOAOB U CEMSIH,
koytekims «IIpuMepbl 3aIUTHBIX MPUCTIOCOONIEHUH Yy KUBOTHBIX», Mozelb «OCHOBHBIE HANpaBJICHUS
3BONIIOLIUNY, 00BEMHAsI Mozieb «CTPOEHHE TOJIOBHOTO MO3Tra ITO3BOHOYHBIX.

buoreorpaduueckast kapta Mupa, KOekust «PopmMbl COXPAHHOCTH HCKOIMAEMbIX JKUBOTHBIX U
pactenuii», wMonenp anmmkauus «llepekpéct xpomocom», BiaxkHble mpenaparel «Pa3Burue
HacekoMoroy, «Pa3purue JArymkn», Mukpomnpenapar «/Ipozodunay (Hopma, Mytaunu GOpMBI KPbUIHEB
U OKPACKH TeJa).

JlaGopaTopHble 1 IpakTHYeCKHE PAdOThHI:

Jlaboparopnas padota Ne 1. «CpaBHEHHE BHUIOB 11O MOP(HOIOTHIECKOMY KPUTEPHIOY.

Jlaboparoprasi pabora Ne 2. «Onucanue nmpucrnocoOJEHHOCTH OpPraHu3Ma U €€ OTHOCUTENIbHOTO
XapaxkTepar.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KHU3HH Ha 3emuie.

JloHayuHbIe NPEACTABIEHUS O 3apOKAEHUH KU3HU. HayuHble runore3sl BOSHUKHOBEHUS JKU3HU Ha
3emie: abWoreHe3 W MaHCHEPMHUS. XHUMHYECKas 3BOMIONMA. AOHUOTEeHHBIH CHHTE3 OpraHMYECKUX
BELIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE [OATBEPKACHUE XUMHYECKOW 3BOJIOLUU.
HavaneHble sTansl Ouonornveckoii spomounu. ['mnoresa PHK-mmpa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHUE NpoTOokJIeTKU. [lepBbie kieTku U ux ssonouns. PopMupoBaHHE OCHOBHBIX
TPy )KUBBIX OPTraHU3MOB.

PazBurne xxu3Hu Ha 3emie no spaM u nepuonaMm. Karapxei. Apxeiickas U mpOTEPO30MCKas 3PbI.
[Taneoszoiickass »pa u €€ nepuombl. KEMOPHICKHUN, OPIOBUKCKUH, CUJIYPHHCKUN, JI€BOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3o30iicKas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo301ickas 3pa u €€ nepuoAbl: NajeOoreHOBbIN, HEOT€HOBBIN, AHTPONOTE€HOBDI.

XapakTepucTuka KJIMMaTa M IeoJorhdeckux mnporeccoB. (OCHOBHblE 3Tallbl  3BOJIOLUU
PaCTUTENBHOIO U JKUBOTHOrO MHpa. ApoMopdo3bl y pacTeHui W *KUBOTHBIX. llosiBIeHue, pacuser u
BbIMHpAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa OpraHu4ecKoro Mupa kak oTpakeHue 3BoJiroLuH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpPTraHU3MOB.

DBoJIOLMS 4eNoBeKka. AHTPOMNOJIOrus kKak Hayka. Pa3sBuTue mpencTaBieHUN O MPOUCXOXKIEHUU
yenoBeka. Mertoabpl u3yueHus aHTponoreHe3a. CXOACTBA M pa3juuus 4YeJOBEKA M SKUBOTHBIX.
CucreMaTuieckoe MoJIO’KEHUE YeIOBeKa.

HBmwxkyuue cuibl ((akTopbl) aHTpororeHe3a. HacneacTBeHHas: M3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OOmecTBeHHbINH 00pa3 JKU3HHU, U3TOTOBJIEHHE OPYAUI TPYAQ, MBIILIEHHE, PEYb.

OcHOBHBIE CTaguU U BETBU 3BOJIIOLIMM 4YeJiOBeKa: aBcTpanonuTeku, Yenosek ymenblid, Yenosek
npsaMoxonsamui, Yenosek HeaHaepTanbCckui, HenoBek pasyMHbIA. Haxoaku HCKONAeMbIX OCTaTKOB,
BpeMs CYIIeCTBOBAaHUs, 00J1aCTh pacIpOCTpaHeHUs], 00bEM IOJIOBHOTO MO3Ta, 00pa3 JKU3HU, OPYIHSL.

Uenoseueckne pacbl. OcHOBHbIe Oonbline pachl: eBponeouaHas (eBpasuiickas), Herpo-
aBCTpajiouHas (3KBaTopuaIbHAs), MOHTOJIOU/IHAsI (a3marcko-aMepUKaHCKas). UYepTsl
NPUCTIOCOOJIEHHOCTH TPEACTABUTENEH YENOBEYECKHX pac K YCJIOBUSM CYyIIECTBOBaHUs. EIWHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JAemMoHCcTpALMH:

IToptpeter: @. Penu, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y. lapBun.



Tabnuubl u cxemer: «Bo3aukHOBeHNEe CONHEYHOH cuCTeMBI», «Pa3BUTHE OPraHUYECKOTO MHUPaAY,
«PacturenpHas kneTka», «KuBoTHas kieTka», «lIpokapuorudeckas kierka», «CoBpeMeHHasl cUCTeMa
OpPTraHu4ecKoro mupa», «CpaBHEHHE aHATOMHYECKHX YEePT CTPOSHHs 4eIOBeKa M YeJIOBEKOOOPasHBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJNIOTHYECKUX HAXOMOK IPEIKOB COBPEMEHHOTO YEJIOBEKAy,
«/lpesHeimune moan», «Apesnue moan», «Ilepseie coBpeMeHHbIE MoaN», «Henoseueckue pachy.

Obopynosanue: mysspku «lIpoucxoxnenue denoBeka» (OOCTBI aBCTPAJIONMUTEKA, MUTEKAHTPOIA,
HEeaHJepTaNbla, KPOMAHBOHIIA), CICMKH UIIH U300pakKeHNs] KAMEHHBIX OPYAHHA MePBOOBITHOIO YEIOBEKA
(xamHH-49OmIEpEI, pyOmiIa, ckpebiia), reoXpOHOJIOrHyecKast Tad LA, KOJEKIHs «POpMBI COXPaHHOCTH
HCKOMAaeMBbIX KHBOTHBIX U PACTEHUI.

JlaGopaTopHble 1 NpakTHYEeCKHE PAa0OThI:

[Mpaktuyeckass pabora Ne 1. «/3ydeHHe HCKOMAEMBbIX OCTATKOB PACTEHUH W JKUBOTHBIX B
KOJUIEKLIASAX .

DKCcKypcuss «DBOJIOLMSI OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHbIA WIIH
KpaeBeaueCKUil My3ek).

Tema 3. Opranu3msl 4 OKpPY:KalIIAs cpeaa.

DKonorus Kak Hayka. 3afaud M pasfenbl SKOJOoruu. MeTonbl SKOJOTHYECKHX HCCIeAOBaHUMN.
DKOJIOTHYECKOE€ MUPOBO33PEHHNE COBPEMEHHOTI'0 YeJIOBEKa.

Cpenbl oOuTaHNs OPraHU3MOB. BOAHAS, HA3€MHO-BO3YLIIHASL, TOYBEHHAS, BHYTPHOPTaHU3MEHHAs!.

Oxonornyeckue  ¢dakropel. Knaccudpukanms skomorudeckux — (akTopoB:.  abuoTHUECKHe,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleliCTBHE HKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (akTophl: CBET, TeMmreparypa, BIakHOCTb. ®@oromepuoamsm. I[Ipucnocobnenus
OPTaHu3MOB K JIeficTBHIO abuoTHyeckux (pakTopos. brojornueckne puTMsl.

buornueckue ¢akropbl. Buapl OMOTHYECKHMX B3aMMONCHCTBHHA: KOHKYPEHLHS, XHUIIHHYECTBO,
cumbros u ero Qopmel. IlapasuTusm, koomepaiusi, MyTyaiu3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxJIeOHUMYECTBO). AMEHCau3M, HeuTpanu3M. 3HaueHHe OWOTHYECKUX B3aWMMOACUCTBHIA  AJIS
CYIIECTBOBAHMS OPTaHU3MOB B MMPHUPOIHBIX COOOIECTBAX.

DKONIOrHYeCcKue XapakTepUCTUKU NMOnyJssiui. OCHOBHBIE MTOKA3aTeIN MOMyJIALUN. YUCIEHHOCTD,
IJIOTHOCTD, POXKIAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUrpalus. JIMHaMHUKa YUCJIEHHOCTH MOMYJALUU U €€
peryJsLus.

JAemMoHcTpaUMH:

Ioptpetsr: A. I'ymbonbar, K. @. Pynee, O. I'ekkens.

Tabmuubt u cxemsl: kapta «IIpuponmubie 30HBI 3emun», «Cpempl OOMTaHUS OPTaHHU3MOBY,
«®oronepuoansmy, «llomynsamum», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYJSIIHH WH(PY30pHH-
Ty(enpkny, «IIuimesble nenm.

JlaGopaTopHble H npakTHYeCKHE PadOThHI:

Jlaboparoprast pabora Ne 3. «Mopdosoruueckne OCOOEHHOCTH PACTEHHNM W3 PA3HBIX MECT
oOuTaHUY.

Jlaboparoprast padbora Ne 4. «BiusiHUe CBETa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.

IIpaxTrueckas padora Ne 2. «IToxc4ér MIOTHOCTH MOMYJISILUIA Pa3HBIX BUOB PACTEHHID.

Tema 4. Coo0mecTBa U 3K0JI0THYeCKHE CHCTEMBbI.

CoobmectBo opranuamMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHIOBAs, MPOCTPAHCTBEHHAS,
Tpodudeckas (nuiiesast). Bunbl-nomuHanTel. CBsi3u B OHOLIEHO3E.

Oxonormueckne cucteMmbl (dkocucrembl). Ilonstme 00 bskocucreMe U OHOTreOIEHO3E.
@DYHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHUCTEMBL. MPOAYLIEHTbI, KOHCYMEHTBI, peayleHThl. Kpyrosopor
BEIIECTB M MOTOK HHEPrHH B 3KocucteMe. Tpodudeckne (MUIIEBbIe) YPOBHU SKOocHcTeMbl [luinesbie
uenu U cetd. OCHOBHBIE NOKA3aTEIH YKOCUCTEMBI: OMOMacca, MPORYKIHs. JKOJOrHIECKHE MUPAMUJIbL:
NPOAYKINH, YUCIEHHOCTH, OroMacchl. CBONCTBA 3KOCHUCTEM: YCTOHUHUBOCTD, CAMOPETYJISILNSA, Pa3BUTHE.
Cyxkueccust.

IIpupogHele  SKOCHUCTEMBI. JKOCHCTEMbI 03€p UM peK. OKOCUCTeMa XBOMHOro  WIH
LIMPOKOJINCTBEHHOTO JIeCa.

AHTpPOTIOT€HHBIE  3KOCHUCTEMBbL.  ATpPO’KOCHCTEMBI.  YpOOoskocucteMel. buonormueckoe u
XO35IICTBEHHOE 3HAUEHUE arpOIKOCUCTEM H YPOOIKOCUCTEM.
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BbuopasznooOpasue kak (akTop ycrohumBocTH dKkocucteM. CoxpaHeHne OHOJOTHYECKOro
pasHooOpasust Ha 3emuie.

Yuenne B. M. Bepraackoro o Oumocdepe. I'pannubl, coctaB u crpyktypa Omochepnl. JKusoe
BemecTBO U ero pynkumn. OcobeHHocTu Ouocepbl Kak rIo0abHON SKOCUCTeMBbL JMHaMudeckoe
paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BeliecTB 1 OMOreOXUMHUUECKUE LIUKIIBI 3JIEMEHTOB (YIJIepoaa, a30Ta). 30HAIbHOCTD
onocheprr. OCHOBHBIE OMOMBI CYIIH.

UenoseuectBo B Ouocdhepe 3emun. AHTPONOreHHblE W3MeHeHuss B Ouochepe. I'nmobanmbHbie
SKOJIOTUYECKHE IPOOIEMBI.

CocymecTBoBanne npupoabsl U dyenoseuectBa. CoxpaHeHne OHOpasHOOOpasusi Kak OCHOBA
ycroitunBoctu Omocdepbl. OCHOBa PalMOHAIBHOIO YIPABJICHUS NPUPOAHBIMH pecypcaMu U HX
ucnonb3oBaHue. JloCTIkeHHst OMOJIOrUY M OXPaHa MPUPOABI.

JAemMoHCcTpALMH:

IMoptpersr: A. Jx. Tencan, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubt u cxembl: «llummeseie nenm», «buomeno3: coctaB u CTPykTypa», «lIpuponHsie
coobmectBay, «Llenu mutanusy, «Ikomorudeckas nupamuaa», «buochepa u yenosexy, «IKocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOrO Jieca», «buoneHo3 Bomoémay, «ArpoueHO03»,
«IIpumepHBIE aHTPONOTEHHBIE BO3ACUCTBUS HA NpUPOAY», «BaHelIne HCTOYHUKU 3arpsA3HEHUs
BO3/lyXa U 'PYHTOBBIX BOI», «IlouBa — BakHelmas cocrapisiomas onocdepor», «PakTopsl Aerpaganuu
nouBy, «llapHukoBerii >pdexT», «DakTOpbl PAAMOAKTHBHOTO 3arpsisHeHHs Ouocdepbr», «OOmas
CTpykTypa Omochepsr», «PacmpocTpaneHue xu3HuU B Oumochepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosopot yrnepona B 6uochepe», «KpyroBopor a3ora B mpupoae».

ObGopynoBaane: Mmopenp-ammnkanusd «Tunudaasle OWOLEHO3b», Trepbapmii  «PacTUTenbHbIE
coobmecTBay, koekuun «buornenosy, «Bpemurenn BaKHEHIINX CETBCKOXO3SIICTBEHHBIX KYJIBTYPY,
repbapuy M KOJUIEKIMHM PACTEHUH M JKMBOTHBIX, NPUHAIJIEKAIINE K Pa3HBIM 3KOJOTHYECKUM TPyIIam
oxHoro Buzaa, Kpacnas kuura Poccuiickoit @enepannu, n3o0pakeHus] OXpaHsIeMbIX BUIOB PACTECHUNA U
JKUBOTHBIX.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BMOJIOT MMM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycTaHaBmuBarOTCA TPEOOBAHMS K PE3yJIbTATaM OCBOCHUS 00YHaIO LIIMMHCS
porpaMM CpeaHero o0Inero oOpasoBaHus. TMYHOCTHBIM, METAITPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJBbTATHI

B cTpykType TUYHOCTHBIX PE3yIbTaTOB OCBOEHUs mpenmera «buonorus» BeIIEIEHBI CASNYIOIMNE
COCTABJISIFOLINE. OCO3HAHHE O0YYArOIIUMUCS POCCUICKON TPAKAAHCKONH MASHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BHUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPENEICHUIO, HAJTMUNEe MOTHBALIMU K OOY4YEeHHIO OHONIOrnHy,
I[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKNEeHUN JMYHOCTH HAa OCHOBE KITFOYEBBIX IIEHHOCTEH U
HUCTOPUYECKHUX TPATULIUN pa3sBUTHs OMOIOTHUYECKOT0 3HAHUS, TOTOBHOCTD U CITIOCOOHOCTH 00yUarO X CsI
PYKOBOZICTBOBATBbCSI B CBOEH JHEATENIBHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU
cucreMe OMOJIOTMYECKOr0 O0pa3oBaHMsA, HAJIWYHE HKOJOTHYECKOr0 MPABOCO3HAHMS, CHOCOOHOCTH
CTaBUTD LIEJIU U CTPOUTD KU3HCHHBIC TIJIAHBIL.

JIndHOCTHBIE pe3yNbTaThl OCBOCHMSI MpeaMera «BUOoorusy NOCTUTAIOTCS B €NUHCTBE YIeOHOH H
BOCITUTATEIbHOMN AESTEIPHOCTH B COOTBETCTBUH C TPAOULIMOHHBIMH POCCHMCKUMU COLIMOKYJIBTYPHBIMU,
UCTOPUYECKIMH M AYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPHUHSITHIMH B OOINECTBE MpPaBHJIAMHU H
HOPMaMH TIOBEACHHUSI M CIIOCOOCTBYIOT IMPOLIECCAM CaMOIIO3HAHMS, CAMOBOCIUTAHUS M CAMOPA3BHUTHS,
Pa3BUTHSl BHYTPEHHEH MMO3ULUU JIUYHOCTHU, MATPUOTHU3MA, YBAKEHHUS K 3aKOHY M MPABOMOPSIKY,
YeJOBEKYy TpyAa M CTaplieMy IIOKOJIEHHIO, B3aHMHOTO YBaXKEHHUS, OEpPEKHOrO OTHOLIEHHA K
KyJbTYPHOMY HACJIEOUI0O W TPaguLMsM MHOrOHALUUOHAJbHOrO Hapona Pocculickoii ®enepauuu,
MIPUPOAE U OKPYIKAIOLIEH cpere.

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS y4eOHOro mnpenmera «bUONOTHS» MOJKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
NO3MLMEH JINYHOCTH, CHCTEMOW LEHHOCTHBIX OpPUEHTALMH, MO3WTHBHBIX BHYTPEHHUX YOEXIECHUH,
COOTBETCTBYIOIINX TPAJUIMOHHBIM LEHHOCTSM POCCHHCKOTO OOINECTBa, pPaCUIMpPEHHE >KU3HEHHOTO
ONbITA W OINBITA AESITEJbHOCTH B MPOLECCE peaju3alid OCHOBHBIX HAaNpaBJE€HUN BOCHUTATEIbHOMN
OEATENbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

c(pOPMHPOBAHHOCTh TPAXKAAHCKON MO3MLIMK OOyYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO O0IIEeCcTBa;

OCO3HAHME CBOMX KOHCTHTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, YBAKEHUE 3aKOHA M ITPABOMIOPSIZIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH MAESITENIbHOCTH TMPH CO3MaHUU Y4eOHBIX TPOEKTOB,
pemeHny y4eOHbBIX U MO3HABATENIbHBIX 33]1a4, BBIMOTHEHUH OHOJIOTHIECKUX SKCIIEPUMEHTOB,;

CIIOCOOHOCTh ONpeAeNATh COOCTBEHHYIO MO3WIUIO 1O OTHOLICHHIO K SIBICHHSIM COBPEMEHHOM
JKM3HU U OOBSICHSITE €€

YMEHHE VYHUTBIBATD B CBOHMX JEHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO B3aUMOIEHCTBUS
JEOACH ¢ pa3sHbIMH YOCKACHUSMH, KYJIBTYPHBIMU [ICHHOCTSIMU M COLIMATBHBIM MTOJIOKEHHUEM,

TOTOBHOCTb K COTPYHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJIHEHUST yUeOHBIX, TO3HABATEIbHBIX
U UCCIIeIOBATENIbCKUX 337a4, YBAXKUTEJIBHOIO OTHOIICHHWS K MHEHHUIO OMNIMOHEHTOB MPHU OOCYKICHHUH
CTHIOPHBIX BOMPOCOB OMOJIOTHUYECKOTO COAEPIKAHNS,

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM NEATEIBbHOCTH,

2) NaTPHOTHYECKOr0 BOCIIUTAHHS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPaKTAHCKONU UIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY
Hapoay, 4yBCTBa OTBETCTBEHHOCTH nepea PoanHON, ropaocTu 3a CBOM Kpaii, cBOK0 PoauHy, CBOH S3BIK U
KyJbTYpY, NPOILLIOE U HACTOSALEE MHOIOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K NPUPOAHOMY HACJIEOUIO W TMaMSITHHUKAM MPUPOIBL, JOCTHXKEHHUSM
Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYAE,
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CHOCOOHOCTh OLIGHWBATh BKJAJ POCCHUICKHX YUEHBIX B CTAHOBJIEHHE U pa3BUTHE OHOJIOTHH,
NOHMMAHHMs 3HAUEHHUs] OMOJIOTUH B TMO3HAHUH 3aKOHOB NMPHPOIBI, B )KU3HM YEJIOBEKA U COBPEMEHHOI'O
o01ecTna;

uneliHas yoekqE€HHOCTh, TOTOBHOCTD K CIYKeHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTD 3a €T
cyar0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

OCO3HAaHHUE AYXOBHBIX LICHHOCTEN POCCUICKOrO HApOa,

c(pOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TIOBEICHNS,

CHOCOOHOCTh OLICHMBATh CHTYALMIO W TPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHPYSACh Ha
MOpaJbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE yCTOMYHUBOro OyAyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAUTENSAM, CO3JAHUIO CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATHUS LEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUU € TPAAULIUAMU HapoAoB Poccun,

4) 3¢TeTHYeCKOT0 BOCITUTAHHS:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYas S3CTETHKY ObITa, HAy4YHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIECTBEHHBIX OTHOLICHUH,;

MOHMMaHHEe 3MOLIMOHAIBHOTO BO3AE€MCTBUSI JKUBOI NPUPOABI U €€ LIEHHOCTH,

TFOTOBHOCTh K CAMOBBIPQ)KEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTpPEMJIEHHE NPOSBISATb KadecTBa
TBOPUYECKOH JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (POPMHPOBAHHS KYJBTYPbI 3A0POBbSI U 3MOILHOHAJIbLHOIO
osaronosyyqusi:

MOHMMaHUe W peanu3anusi 340poBoro u Oe3omacHoro obOpasza KU3HU (3A0pPOBOE TNHTAHUE,
COONIOZICHNE TUTHEHHYECKUX IMPaBMJI W HOPM, COANaHCHPOBAHHBIA pEXUM 3aHATHH M OTABIXA,
peryisipHasi ¢pu3ndeckass aKTHMBHOCTb), OEpe’KHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIUEHHS K
COOCTBEHHOMY (PH3UUECKOMY M MICUXUIECKOMY 37JOPOBBIO;

NOHMMAHHE LEHHOCTH IMPAaBHJ HMHIUBUAYAJIBHOIO U KOJUIEKTMBHOTO O€30MacHOTO IMOBENCHUS B
CUTyaLUAX, YTPOKAKOLIUX 3I0POBbIO U XKU3HU JIIOJEH;

OCO3HAHWE TOCIEACTBHA M HENPUSTHA BPEOHBIX NPHUBBIYEK (YIMOTPEONEHHST ajKOTOJIs,
HApKOTHKOB, KypeHHs));

6) TPyAOBOr0 BOCIIUTAHUSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTH MacTE€PCTBa, TPYAOI00HE;

TFOTOBHOCTh K AKTUBHOH JAEITEIbHOCTH TEXHOJOIMYECKOM M COLMANbHOM HalpaBJeHHOCTH,
CHOCOOHOCTP HHULIMUPOBATD, TUITAHHUPOBATH U CAMOCTOSITEIBHO BBITOJHSTH TAKYIO AESITEIbHOCTD;

UHTEpEC K pasnuuHbiM cdepaM MpodecCHOHATBPHONW esTEeIbHOCTH, YMEHHE COBEpLIATh
OCO3HaHHBIN BEIOOP Oyaymei nmpodeccuu U peaan30BbIBaTh COOCTBEHHbIE YKU3HEHHBIE TIJIaHBI,

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU,

7) 3KOJIOrHYeCKOro BOCTIUTAHUS:

SKOJIOTUYECKH 1iesieco00pa3Hoe OTHOLIEHHE K MPUPOE KaK UCTOYHUKY JKU3HU Ha 3emile, OCHOBE
€€ CylLIeCTBOBAHUS,

NOBBIIIEHUE YPOBHS 3KOJOTHYECKON KYJIbTYPhl: IPUOOPETEHHE OMbITA TUIAHHPOBAHUS TIOCTYITKOB
U OLIEHKU UX BO3MOJKHBIX MOCJEICTBUH AJIsl OKpYKaroIlel Cpespl;

OCO3HAHHE INIO0ATBHOTO XapaKTepa SKOJOrHUECKUX MPoOJIeM U MyTel UX PeLIeHNS,

CHIOCOOHOCTh MCHOJB30BaTh MpHOOpETaeMble NMPH W3yUYeHHUH OWOJIOTUM 3HAHUS U YMEHUS IpH
pemieHNH mMpoOieM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOAOINOIB30BaAHUEM (COOMIONCHNE IPaBHII
MOBENIeHUs1 B MPHUPOJE, HAMPABIEHHbIX HAa COXPAHEHHE PAaBHOBECUS B DKOCUCTEMAax, OXpaHy BUIOB,
sKocucTem, buocdepnr);

AKTHUBHOE HENPUATHE NEHCTBUM, MPUHOCIIIMX BPEA OKPYXKAOIIEH NMPUPONHOHU Cpene, yMeHue
NPOTHO3UPOBATh HEOJIArONMPHUATHBIE SKOJOTMYECKHE IOCIEACTBHA NPEANPHHUMAEMBIX ACHCTBUH U
MpenoTBpaLIaTh UX;

HaJIU4Yue€ Pa3BUTOrO  OKOJOTMYECKOTO  MBIIJIEHMs, 3KOJOIMYECKON  KyJbTypbl, OIIbITa
NEsITeIbHOCTH 3KOJIOTMYECKOM HAaNpaBJI€HHOCTH, YMEHHSI PYKOBOACTBOBATHCS UMH B IO3HABATEJBHOIM,
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KOMMYHHKATHBHOH M COLMAJIbHONW MPAKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOH NEeSTeNbHOCTU
SKOJIOTUYECKOH HAIIPABJICHHOCTH,

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(pOPMHPOBAHHOCTD MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY VPOBHIO Pa3BUTHS
HayKH U OOINECTBEHHO! NMPAKTUKH, OCHOBAHHOTO HA AUAJIOTe KYJNBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MeCTa B IMOJHUKYJIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHHE SI3BIKOBOM M UUTATENBbCKON KYJIBTYPBI KaK CPECTBA B3AUMOICHCTBHS MEXKIY
JFOIbMH ¥ TIO3HAHUS MUPA,

NOHMMaHue crneunpukn OWONIOTMM KaK HAayKH, OCO3HaHUs €€ pomu B  (HOpMHUPOBAHUH
PaLMOHAIIBHOTO HAYYHOTO MBILIUICHNS, CO3JaHUU LIEJIOCTHOTO MPEACTABICHUs] 00 OKPYXKAIOLIEM MHUpE
KaKk O €AMHCTBE MPHUPOIBI, 4elOBeKa M OOIIeCTBA, B MO3HAHUM NPHPOIHBIX 3aKOHOMEPHOCTEH U
pewmeHny mpobieM COXpaHEHHsI IPHPOJHOTO PABHOBECHS,

yOeKIEHHOCTD B 3HAYUMOCTH OMOJIOTHU AJII COBPEMEHHOH LMBIIIM3ALNH: O0ECIIeYeHNs] HOBOTO
YPOBHSI Pa3BUTHS MEIULUHBI, CO3/aHHE NEPCHEKTHBHBIX OWOTEXHOJIOTHUH, CHOCOOHBIX peaTh
pecypcHbIe TPOOIEeMbl Pa3BUTHSI YEJIOBEUECTBA, MIOMCKA IMyTeH BBIXOAA M3 TNIOOANBHBIX 3KOJOTHMYECKHX
npobiaeM u obecrieueHusi mepexona K YCTOWYHMBOMY Pa3BUTHIO, PALIOHAIBHOMY HCIIOJIb30BAHHIO
NPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAAPTOB XKHU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHWH OHOJOTMYECKHMX 3HAHUNM B LENAX MOBBILEHHUs OOImen
KYJBTYPBI, €CTECTBEHHO-HAyYHONW IPAMOTHOCTH, KaK COCTaBHOH 4acTH ()yHKIHMOHAJIBHOW rPaMOTHOCTH
oOyyaromuxcst, GoOpMUPYEMOil pH U3yueHNH OHOJIOTHY;

NOHMMAHHE CYLTHOCTH METOMIOB ITO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
UCIIONB30BATh TOJIyYaeMble 3HAHUS ISl aHanu3a U OOBSICHEHMs SIBJICHUH OKpPY)KAIOLIero Mupa u
NPOUCXOSINUX B HEM M3MEHEHUH, yMEHHE NenaTh OOOCHOBAaHHBIC 3aKIFOUEHHUS Ha OCHOBE HAYYHBIX
(aKkTOB U UMEIOIIUXCS TAHHBIX C LENBIO MOJYYEHUS TOCTOBEPHBIX BBIBOIOB,

CIIOCOOHOCTh CAaMOCTOSITETIBHO HCIIONIB30BATh OMOJIOTMYECKHE 3HAHMS AN PelIeHus! mpoOjeM B
peabHBIX KIM3HEHHBIX CHTYaLUsX;

OCO3HaHME IIEHHOCTH HAyYHOW [EeATENIbHOCTH, TOTOBHOCTb OCYILIECTBISTh MPOEKTHYI H
HCCIIEIOBATEIbCKYIO AeSITEIbHOCTh MHANBHAYAJIBHO U B IPYIIIE,

TOTOBHOCTb U CIOCOOHOCTh K HETIPEPBIBHOMY OOPa30BaHUIO U CAaMOOOPa30BAHUIO, K AKTHUBHOMY
MOJIY4E€HHIO HOBBIX 3HAHHH MO OMOJOTUU B COOTBETCTBHH C JKU3HEHHBIMH MTOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJBbTATHI

MertanpenMeTHble Pe3yJIbTaThl OCBOEHUs y4eOHOro npenmMera « BHoorus» BKIIOYAIOT: 3HAYUMBIE
i (GOPMHUPOBAHUS MHPOBO33pEHHsT OOYHYAIOLUIUXCS  MEKIUCUUIUIMHAPHBIE  (MEXKIIPEIMETHBIE)
oOIIeHayYHbIE TOHSTHS, OTPAXKAIOIIUE LEJIOCTHOCTh HAYYHOH KapTHUHBI MHpa M CHeuu(UKYy METOIOB
MO3HAHUS, UCTIOJBb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTUs, SIBJICHHE, MPOLECC, CUCTEMA,
HAy4HbIA (aKT, MPHUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIENOBaHHUE, HAOIIOICHHUE,
U3MEpEeHUe, OSKCIePUMEHT W JpyIuX), VHHUBEpPCAJbHblE yueOHble MAeHCTBUS (NIO3HABATENbHBIE,
KOMMYHHKATHBHBIE, PETYJISITUBHBIE), oOecnieunBaromne GopMupoBaHue QyHKIMOHAIBHOW IPaMOTHOCTH
U COLMAJbHOM KOMIETEHLNH O0YyYarolMXcs, CHOCOOHOCTh OOYYarOIIMXCsl HCIONB30BAaTh OCBOECHHBIE
MEKINCLUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS M YyHUBEpCajbHble y4yeOHble MAEHCTBUS B
MO3HABATENILHON U COLMAIbHOMN MPAKTHKE.

MertanpenMeTHble pe3ysbTaTbl OCBOSHHS MPOrpaMMbl CPeIHEro oOmero oOpa3oBaHUs IOJKHBI
OTpaXKaThb:

OBianeHne yHHBEpPCANBLHBIMH YU4e0HBIMH MO3HABATEIbHBIMH AeHCTBHSIMM:

1) 6a3oBbIe JIOTHYeCKHE 1eHCTBHSA:

CaMOCTOSITENIbHO  (pOpPMYyJIUpOBaTh UM AKTyalH3UpOBaTh MpoOieMy, paccMaTpuBaTb €€
BCECTOPOHHE;

UCTIONB30BAaTh TPH OCBOCHWU 3HAHHWHA MPHUEMBI JIOTMYECKOTO MBILIUICHHS (aHATN3a, CHHTE3a,
CpaBHEHMsI, KiIacCU(pUKALH, 0OOOIEHHs), PACKPBIBATH CMBIC] OHOJIOTHYECKUX MOHATUH (BBIOEISATh UX
XapaKkTepHbIC MPU3HAKH, YCTAHABIINBATD CBSA3U C IPYTMMH TOHATHSIMH);
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OTIPeNeNATh LEH eSTeNbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHKEHHS, COOTHOCHTH
PE3YJBTAThI AEATEIBHOCTH C TIOCTABICHHBIMH LIEJISIMH,

UCTIOJIB30BATh OMOIOTHYECKUE TIOHSATHS AJIs1 OOBSICHEHHSI (PAKTOB U SBJICHHI YKHUBOH MPUPOJIBL;

CTPOHUTDH JIOTHUYECKHE pacCykIeHHUsl (MHOYKTUBHBbIC, AEOYKTUBHBIC, IO AaHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U TMPOTHBOPEUUs] B PACCMATPUBAECMBIX SIBIECHUSX, (DOPMYJUPOBATH BBHIBOABI U
3aKJIFOUCHHS,

NPUMEHSTh CXEMHO-MOJENIbHbIE CpPEACTBA [UIsl TPENCTABJIEHHUsS CYLIECTBEHHBIX CBs3eH U
OTHOIIEHWH B H3yYaeMbIX OHOJNOrMUECKMX OOBEKTaxX, a TaKKe MPOTHBOPEUYHI pa3HOro poJa,
BBISIBJIEHHBIX B PA3JINYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IJIAH peIleHus NMpoOJeMbl C YYETOM aHAIN3a HMEIOIIUXCS MaTePUAIbHBIX U
HEMaTepUAIbHBIX PECYPCOB,;

BHOCHUTb KOPPEKTUBBI B AEATEIBHOCTb, OLIEHHBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM, OLICHUBATh
PHICKH MTOCIIEICTBUH eI TETbHOCTH,

KOOPAWHUPOBATb U  BBINOJHATH pPabOTy B  YCJIOBHSIX PEaJbHOrO, BHUPTYAJIbHOTO M
KOMOWHHUPOBAHHOTO B3aUMOACHCTBUS,

Pa3BUBATh KPEATHBHOE MBILUICHUE PU PEIIEHIH KU3HEHHBIX TPOOIeM.

2) 0a30BbIe HCCJIEI0BATEIBCKHE AeHCTBHS:

BJIAETh HABBIKAMH Y4eOHO-UCCIEAOBATENILCKONH M TNPOEKTHOH JEATENbHOCTH, HaBBIKAMHU
pasperieHus mpodyieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOMCKY METOJOB PELICHUs
NPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METOIOB ITO3HAHMS,

UCTIONB30BATh  PA3JIMYHbIE BUABI JESITEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTanny, npeodpa3oBaHU0 U MPUMEHEHUIO B YU€OHBIX CHUTYALHsIX, B TOM YHCIE MPH CO3IaHUH
yueOHBIX U COLIHAIBHBIX MTPOEKTOB;

dbopMHUpOBaTL HAYYHBIA THI MBIIUICHHUS, BJIAAECTh HAYYHOM TEPMHUHOJIOTHUEH, KIFOYEBBIMH
MIOHSATHSIMH U METOZIAMH,

CTaBHUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4 B 00Pa30BATEIBLHON AESITEIbHOCTH U JKIU3HEHHBIX
CUTyalUsIX,

BBISABJISIT MPUYNHHO-CIIEICTBEHHBIE CBS3M W aKTyaJU3UPOBATh 337ady, BBIABUTATH THIOTE3Y €€
pelIeHns], HaXOIUTb apTyMEHThI Ui JOKa3aTeNbCTBA CBOMX YTBEPIKOCHUH, 3amaBaTh MapaMeTpbl U
KPUTEPHUH PELICHHS,

aHAJIU3UPOBATh IMOJIyYEHHBIE B XON€ PELICHUs 3a7add Pe3yJIbTaThl, KPUTHYECKHU OLICHUBATh HX
IOCTOBEPHOCTb, MPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYalMsIM, OLEHUBATh IPUOOPETEHHBIH OIIBIT,

OCYIIECTBJIATh  LIEJICHANPABIEHHBIH MMOUCK IEPEeHOCa CPEeACTB W CIOCOOOB [NEHCTBHSA B
poeCCUOHATTBHYIO CPeay;

yMETb IEPEHOCUTH 3HAHMUS B TIO3HABATENbHYIO U MPAKTHUECKYIO0 00JIACTH JKU3HENESITETbHOCTH,

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTAaTh HOBBbIE U/ICH, MPENJIaraTb OPUrHHAJBHbIE MMOIXOABl U PELICHUs, CTABUTH MPOOJIEMBI U
3a/1a4y, TOMyCKAIOIIHNE aJIbTEPHATHBHBIE PEIIEHIS.

3) padora ¢ nundopmauueii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX HWH(pOpMauuu (TeKCTe y4eOHOro rnocobus, HayqHO-
MIOMYJISIPHOM JTuTepaType, OMONIOrHYECKHX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WHTepHeTe), aHANMM3UpOBaTh WHPOPMALMIO PA3IUYHBIX BHAOB M (OPM MPENCTABIEHUS, KPUTHIECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMTPOTHBOPEUNBOCTH;

dbopmMyIHMpoBaTh 3ampockl M MPUMEHSTh pPa3IMYHbBIE METOABI TPU TIOUCKE H  OTOOpe
Ouosornveckoi nHpopMaIu, HeOOXOIUMOH NJIsl BBITOIHEHUST yueOHBIX 3a/1a4,

npuoOperaTb  OMBIT  HCIOJb30BaHUA  MH(POPMALMOHHO-KOMMYHHUKATHUBHBIX ~ TEXHOJIOTHH,
COBEPIIEHCTBOBATh KYJBTYPY aKTUBHOT'O MCIIOJIB30BAHMUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM,

CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY MpEncTaBiIeHUs] OMONOrnYeckol HHpOopMauuu
(cxemsl, rpaduKy, TUArpaMMBbl, TaOJIHUIBL, PUCYHKH U APYTroe),
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UCTIOJIB30BATh HAYYHBIN SI3BIK B KAUECTBE CPEACTBa NpHU padore ¢ Ouonorndeckoin uadpopmanueii:
NPUMEHITh XUMHUYECKUE, PU3NIECKHE U MaTeMaTHYECKHe 3HAaKU U CUMBOJIBL, (popmyiibl, abOpeBHuatypy,
HOMEHKJIATypy, UCTIONB30BaTh U MPeoOPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJIHOCTH,

BJIAJIETh HABBIKAMH PACIMO3HABAHUS W 3alIUThl MH(OpMALUH, WHPOPMAIIMOHHONW 0€30MacHOCTH
JIUYHOCTH.

OBnagenne yHHBepCAIbHBIMH KOMMYHHKATHBHBIMM AeHCTBUSIMU:

1) oOmeHue:

OCYIIECTBJIATh KOMMYHHUKAILMH BO BCEX cdepax >KU3HU, aKTUBHO YYaCTBOBATH B JTHAJIOTE WJIH
IUCKYCCHH TIO CyIIECTBY 00CykmaeMoill Tembl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH CYXKACHUS
OTHOCHTEJIBHO BBINOJHEHUs NPeIlaraeMou 3a1au, YYUThIBATb UHTEPECHI U COMNIACOBAHHOCTL MO3ULUI
APYTUX YYaCTHUKOB AUAJIOTA MIIH UCKYCCUN);

pacrio3HaBaTh HeBepOaslbHBIE CPEACTBA OOIIEHHs, MOHWMAaTh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBEHHSI KOH(JIMKTHBIX CHTYyallMHd, yMEThb CMAr4aTb KOH(JIMKTBI W BECTH
NEePErOBOPEL,

BJIAJETh PA3JIMYHBIMU Crioco0aMu OOLICHHUS M B3aUMOACHCTBUS, NMOHMMAThb HAMEPEHUs OPYTUX
JFONIeH, TMPOSIBIIATh YBAXKHUTEIBHOE OTHOLIEHHE K COOECETHUKY M B KOPPEKTHOM Gopme GpopMynnpoBaTh
CBOU BO3paXXEHUS,

Pa3sBEPHYTO M JIOTHYHO U3JIaraTh CBOK TOUKY 3PEHHUsI C HCMOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMecTHAasI 1eATEJbLHOCTh:

MOHMMATh M MCIIOJIb30BATh NMPEUMYLIECTBA KOMAHIHOW M MHANBHAYAIBHOH pabOTHI MPH pEIIEHUH
Ouonornvyeckoii mpobseMbl, OOOCHOBBIBATH HEOOXOOUMOCTh NPUMEHEHHUs TPYMIOBBIX  (HOpM
B3aUMOJICHCTBHS MIPU PELICHUN Y4eOHO! 3a1a4H,

BBIOMPAaTh TEMATHKy M METOABl COBMECTHBIX JEHCTBHH € y4€éTOM OOIIMX HMHTEPECOB U
BO3MOJKHOCTEHN Ka’K[Or0 4JIeHA KOJUIEKTUBA,

NPUHUMATD LIeJIM COBMECTHOMN IEeSTeNbHOCTH, OPraHW30BbIBaTb U KOOPAUHUPOBAThH AEHCTBUS MO
€€ NOCTHKEHMIO. COCTAaBJATH IJIAaH NEHCTBHUN, PacHpenessiTb PONH C Y4€TOM MHEHUN YYaCTHHUKOB,
00CyKIaTh pe3yJIbTaThl COBMECTHOM padoThI,

OLICHUBATh KAa4e€CTBO CBOErO BKJIAJa M KAKIOrO YYaCTHHKA KOMAaHIbl B OOIIMH pe3yjbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

npeajaraTb HOBbIE NIPOEKTHI, OLEHUBATb MJEU C T[O3ULMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IMOBEICHHE B PA3IMYHBIX CUTYALUsX, MPOSBISAThH
TBOPYECTBO U BOOOpaskeHHE, OBITh MHUIIHATHBHBIM.

OBnageHnne yHHBepCAJIbLHBIMH PeryJsiTUBHBIMH JeiCTBUSIMU:

1) camoopranusaumusi:

UCTIOJIB30BaTh OMOJIOTHYECKHUE 3HAHUS [IJIsl BBISIBJICHHS MPOOJIEM M UX PELICHUS B )KHU3HEHHBIX U
yueOHBIX CUTYALHSAX,

BbIOMPAaTh Ha OCHOBE OWOJIOTMYECKHUX 3HAHWUH IIENIeBblE M CMBICIOBBIE YCTAHOBKH B CBOUX
NEHCTBUSX M IMOCTYNKAax II0 OTHOLICHWIO K JKMBOM NPUPOAE, CBOEMY 3J0POBBIO U 3[0POBBIO
OKPY’KAIOIIHX,

CaMOCTOSITEJIbHO OCYLIECTBIISITh TIO3HABATENbHYIO IEATENIbHOCTD, BBIABIISATD MPOOJIEMBI, CTABUTH U
¢dopmyarpoBaTh COOCTBEHHBIE 3371a4l B 00Pa30BATENBbHON AESITEIbHOCTH U )KU3HEHHBIX CUTYALHSX;

CaMOCTOSITEJIbHO COCTAaBJSITh IUIAH pPEUICHHs NPOOJeMBI C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTEHU,

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

PaCLINPATh pAaMKH Y4€OHOTO IIPeAMEeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH,

JeNaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

croco0CTBOBATh (POPMHUPOBAHUIO U TIPOSIBIICHHIO LITUPOKON SPYIULINH B Pa3HBIX 00JIACTAX 3HAHUA,
MIOCTOSTHHO TOBBIIIATH CBOH 00pa30oBaTeNbHBIN U KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:
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JaBaTb OLIEHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JESTENbHOCTb, OLEHUBAaTb
COOTBETCTBUE PE3YJIbTATOB LIEJSAM,

BJIAJIETh HABbIKAMU IIO3HABATENbHOW pPe(IEKCHH KaK OCO3HAHHUsS COBEpIIAEMBbIX NEHCTBHI WU
MBICJIUTENIbHBIX TPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHMI, HCIIOJNB30BaTh NMPHUEMbI peduiekcuu s
OLIEHKU CHTYyalllH, BIOOPA BEPHOTO PEILECHMS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELISHUs [10 UX CHHXKEHUIO;

MPUHUMATh MOTHBbBI U apIyYMEHTBI APYTUX MPU aHAIU3€E Pe3yJIbTaTOB AEATEIbHOCTH,

3) npuHsATHE ce0s M APYTUX:

NPUHUMATD ceOs1, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBbBI U apIyMEHTBI APYTUX MPU aHAIN3€ PE3yJIbTaTOB AeATEIbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OMINOKY,

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

IIpenvernbie pe3yiabraTel ocBoeHHMs mnporpammbel COO mo Ouomormum Ha 0a30BOM YpOBHE
BKJIFOYAIOT crierrduueckue ais yueOHoro npeamera «bronorusy HaydHble 3HAHHUS, YMEHUS U CITOCOOBI
OEWCTBUH TIO OCBOEHHUIO, HMHTEPIPETALUU M MNPeoOpa3OBAHMIO 3HAHWUH, BUABI JAEATENBHOCTH IO
MOJIyY€HUIO HOBOTO 3HAHWSA M NPUMEHEHHIO 3HAHWH B PA3IMYHBIX YYeOHBIX CUTYyalHsX, a TaKXKe B
peanbHBIX XKM3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX ¢ Omojiormed. B mporpamme mpeameTHble pe3yibTaThl
NPEACTaBIIECHBI 110 roJjaM OOy4eHHUsI.

IIpenmerHble pe3yabTaThl OCBOCHMs yueOHOro mpeamera «buonorusi» 6 10 Kiacce NOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe€ U pOJU OHOJOTHMM B CHCTEME HAyYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYUYHOH KAPTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJaAe POCCUHCKMX W 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHAIBLHON TPAMOTHOCTH Y€JIOBEKA /ISl PEIIeHHUS JKU3HEHHBIX 3a7ad,;

YMEHHE pPACKPBIBATh CONEP’KaHHE OHOJOTMYECKUX TEPMHHOB M TIOHSTHH: JKHU3Hb, KJIETKA,
opranu3M, MerabonmusMm (OOMEH BEIeCTB M IPEBpalleHHe >HEPruu), TOMeocTa3 (CaMOperyJssmus),
ypOBHEBAsl OpPraHU3aLMs KUBBIX CHCTEM, CAMOBOCIIPOW3BEICHUE (PETPOAYKIMS), HACIEICTBEHHOCTD,
U3MEHYNBOCTb, POCT U Pa3BUTHE;

yMEHHE U3J1araTb OMOJOrHYECKHE TEOPHH (KIETOYHAs!, XPOMOCOMHAs!, MyTallMOHHAS, [ICHTPaAJIbHAsI
aormMa MoJiekyssipHon Ouonorun), 3akoHbl (I Mennens, T. Moprana, H. 1. BaBuiosa) u yuenus (o
LEHTPaxX MHOroo0pasusi M NPOHMCXOXKAEHUs KyJnbTypHbIX pactenmii H. 1. Basuosa), onpenensitsb
IPaHMLIBI UX TPIMEHUMOCTH K JKUBBIM CHCTEMAM;

yMEHHE BJA/IETh METOJAMH HAYYHOTO MO3HAHUS B OMOJNOTMU: HAOJMIOAEHWE W ONMHMCAHUE KUBBIX
CHCTEM, TPOLIECCOB W SBJICHUH, OpraHu3alus H MPOBEICHHE OHOJIOrHYeCKOro HKCIEPUMEHTa,
BBIIBM)KEHUE THIIOTE3bl, BBIIBJICHUE 3aBUCHMOCTH MEXKAY HCCIIEAYEMBIMH BEIMYMHAMHU, OOBSICHEHHE
MOJIYYE€HHBIX PE3YJIbTATOB, HCIOJIb30BAHHBIX HAYyUYHBIX IMOHATUH, TEOPUH M 3aKOHOB, YMEHHE IeNaTh
BBIBOZIBI HA OCHOBAHHHU TIOJYYEHHBIX PE3yJIbTaTOB,

YMEHHUE BBIIEISATh CYLIECTBEHHBbIE MPHU3HAKKM BHPYCOB, KJIETOK MPOKAPHOT M 3yKapHOT,
OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOEHHOCTH MpPOLECCOB. OOMEHa BELIECTB U
NpEeBpalleHUsT YHEPTHH B KIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO W SHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHTO32, MeHOo3a, OIUIOAOTBOPEHUS, PA3MHOKEHHsS, WHIWBUAYAIBHOTO Pa3BUTHUS
opranmu3ma (OHTOTeHe3),

yYMEHHE MPUMEHSTh MOTyUYeHHbIE 3HAHUS JJIs1 OOBSICHEHUsS] OMOJIOTHYECKHUX MPOIIECCOB U SIBICHUI,
IUISL TIPUHATHS MPAKTHYECKUX PELISHUH B MOBCEIHEBHON KU3HH C IENbI0 oOecriedeHns Oe30macHOCTH
CBOETO 37I0POBbsSl M 3II0POBbsSI OKPYKAIOIIUX JIFOAEH, COONIONEHHs HOPM TPAaMOTHOTO TMOBEICHHS B
OKpy’KaroImed NPUPOAHOH cpene, NOHUMAHWE HEOOXONMMOCTH HCIIONIb30BAHUS  JTOCTHXKEHHN
COBPEMEHHOM OMOJIOrUY 1 OMOTEXHOJOTHH ISl PALIMOHATIBHOTO MPUPOIOTIONIb30BAHMS,
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YMEHHE pellaTh 3JIEMEHTAPHbIE T€HETHUECKHE 3a]auid Ha MOHO- M JUTHOPHIHOE CKpEIlMBaHUE,
CIICTUICHHOE HACJEeIOBAHHME, COCTABJIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS U TMPENCKa3aHUs
HACJIEIOBAHMS TPU3HAKOB Y OPTaHU3MOB,

YMEHHE BBIMOJIHATD JJAOOPATOPHBIE U MPAKTHUECKUE paboThl, COOMOaaTh mpaBmuiia npu padboTe ¢
yueOHBIM H J1a0OPaTOPHBIM 000PYIOBAHUEM,

YMEHHE KPUTHYECKH OLICHUBaTh M HHTEPIPETHPOBaTh HHPOPMALMIO  OHOJOTHYECKOrO
COZep KaHMUs, BKIFOYAIOINYIO TICEBIOHAYYHBIE 3HAHUS U3 PAa3JIMYHBIX MCTOYHHKOB (CPEICTBa MacCCOBOH
UH(pOPMALIUKY, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), STUUECKHE ACMEKThl COBPEMEHHBIX HCCIEIOBAHUN B
Ouonoruu, MeAULMHE, OMOTEXHOJOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIeHHs, 00001mas OMOIOrHYeCKYIO
UH(POPMALIUIO U3 HECKOJBbKUX HCTOYHUKOB, IPAMOTHO UCIIONB30BATh MOHITUHHBIN anmapat OMOJIOTUH.

[IpenmerHble pe3yabTaThl OCBOCHMs yueOHOro mpenamera «buonorusi» 6 11 Kiacce NOKHBI
OTpa’KaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe€ W pOJIU OHOJOTMH B CHCTEME HAyYHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MUPA M HAYYHOTO
MHUPOBO33PEHHUS, O BKJaNe POCCUHCKMX W 3apyOeKHBIX Y4YEHBIX-OMOJOrOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHAIBHON TPAMOTHOCTH Y€JIOBEKA /ISl PEIIeHHUS )KU3HEHHBIX 3a7ad,;

yMEHHE pacKpbIBaTh COJAEp)KaHHE OWOJOrMYeCKUX TEPMHUHOB M TOHSTHI BHI, TMOMYJISLHS,
reHO(OH/I, HBOJIIOIMS, IBWXKYLIHUE CHIIbI ((PakTOPBI) 3BONIOLHH, MPHUCIOCOOIEHHOCTh OPTaHH3MOB,
BHUI000Pa30BaHUE, HKOJIOTHYECKHE (PaKTOPBI, SKOCHCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEXyLEHTHI,
L[ENU MUTAHWS, SKOJIOTHYecKasi mupaMuaa, OnoreoneHos, duocdepa;

yMEHHE H3JIaratb Ouosiorudeckue Teopuu (3BOJEOLMOHHAs Teopust Y. [lapBuHa, CHHTETHYECKas
TEOpHUsi HBOJIIOLIMK), 3aKOHBI U 3aKOHOMEpHOCTH (3aponbimeBoro cxoacrsa K. M. bapa, uepenoanust
TJIABHBIX HampasjeHuit u myteit spomoruu A. H. CeseprioBa, yuenust o 6uocdepe B. M. Bepranckoro),
OIpeAessiTh IPAHHULIbI MX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHE BJA/IETh METOJAMH HAay4HOTO TO3HAHHUS B OWMOJOTHH: HAOJIONEHHE W ONMHMCAHHUE JKHUBBIX
CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3auus M MPOBEIACHHE OHOJOTHYECKOrOo SKCIIEPUMEHTA,
BBIIBM)KEHHE THIIOTE3bl, BBIIBJICHUE 3aBUCHMOCTH MEXKAY HCCIEAYEMBIMH BEIMYMHAMHU, OOBSICHEHHE
MOJIYYE€HHBIX PE3YJIbTATOB, UCIONb30BAHHBIX HAYYHBIX IOHSATHH, TEOPHH M 3aKOHOB, YMEHHE AENaTh
BBIBOZIbI HA OCHOBAHHH TIOJYYE€HHBIX PE3yJIbTaTOB,

YMEHHE BBIICTSITh CYLIECTBEHHBIE IPHU3HAKH CTPOCHUS OHOJOTHYECKHX OOBEKTOB: BHIOB,
MOMYJISILUH, MPOAYLEHTOB, KOHCYMEHTOB, PENyLEHTOB, OHMOr€OL€HO30B U 3KOCHUCTEM, OCOOEHHOCTH
NPOIIECCOB.  HACIEACTBEHHOH  HM3MEHYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHI00Opa30OBaHMA,
NpUCTIOCOOJIEHHOCTH OPraHM3MOB, NEHCTBHS SKOJOTMYECKHX (DAKTOPOB HAa OpPraHM3MBI, MEPEeHOCca
BEIECTB U TOTOKA 3HEPrUM B HKOCHCTEMAX, AHTPOIMOTEHHBIX W3MEHEHHH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTA BEIECTB U OMOreOXMMHUYECKHIX LIUKIOB B Onocdepe;

yYMEHUE MPUMEHSTH MOTyUYeHHbIE 3HAHUS JJIs1 OOBSICHEHUS! OMOJIOTMIEeCKUX TPOLIECCOB U SIBJICHHHH,
IUISL TIPUHATHS MPAKTHYECKUX PELISHUH B MOBCEIHEBHON KU3HH C LENBI0 oOecriedeHns Oe30macHOCTH
CBOETO 37I0POBbSl M 3II0POBbsSI OKPYKAIOIIUX JIFOAEH, COONIONEHHs HOPM TPAaMOTHOTO TOBEACHHS B
OKpy’KaroImeld MNpUPOAHOH cpeae, MOHWMAaHME HEOOXOAMMOCTH HWCIOJNB30BAHUS  JOCTIKEHHN
COBPEMEHHOM OMOJIOTUH IS PAlIOHAIBHOTO TIPUPOIONIOIB30BAHNS,

yYMEHHE pelaTh 3JeMEHTapHbIe ONOIIOTHYECKUE 3a/1a4H, COCTABISATh CXEMBbI IIEPEHOCA BEINECTB U
SHEPTrUH B 3KOCUCTEMaX (LEH MUTaHuU),

YMEHHE BBITIOJIHATD JJAOOPATOPHBIE M MPAKTHYECKHUE PaboThI, COOMOAAaTh MpaBmuia nmpu padboTe ¢
yueOHBIM H J1a0OPaTOPHBIM 000OPYIOBAHUEM,

yMEHHE KPUTHYECKH OLIEHUBAaTh M HMHTEPIPETHPOBATh HHPOPMALMIO  OHOJOTHYECKOTrO
COZIep KaHNs, BKIFOYAIOLIYIO TICEBAOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HCTOYHHMKOB (CPEACTBAa MaCCOBOM
uHpOpPMALIUK, HAYYHO-TOMYJISIPHbIE MaTepHasbl), pPacCMAaTPHBATh [JIOOANbHBIE HKOJOTHYECKHE
npobIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO MO3HLIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCBMEHHBIC W YCTHBIE COOOIIeHHs, 00001mas OUOIOrHYECKYIO
UH(POPMALIHIO U3 HECKOJBbKUX HCTOUYHHUKOB, IPAMOTHO HUCIOJB30BATh MOHATHHHBINA anmnapar OMOJIOruu.
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8

TEMATNYECKOE NMINAHNPOBAHWE
10 KNN =SS

Ne HanmeHoBaHMWe pas3fenoB N Tem
n/n nporpamMmbl

buonorunsa Kak Hayka
XKusble cucTeMbl U UX opraHusaymsa
XVUMUYECKUNIA COCTaB U CTPOEHME KNETKM

XKn3HeaeATeNbHOCTb K/IeTKU

PasMHOXeHMe N UHAMBMAYaANbHOE pa3BUTUE
OpraHu3mMoB

HacneACTBEHHOCTb U M3MEHYNBOCTb
OpraH1M3mMoB

Cenekuuna opraHn3mos. OCHOBbI
6uoTexHonornu

Mpome>kyTouHada (rogosas) aTTecTaums.
OBWEE KONMMNYECTBO YUACOB MO NPOrPAMME

Konwn4yecTBo yacoB

Bcero (+
yachbl
HoYOY)

34

KOHTpO/bHbIE
paboThbl

MpakTnyeckune
pa6oThbl

0.5

0.5
0.5

15

OJIeKTPOHHbIE

(umdpoBble)
obpasoBaTesibHble

pecypchbl

bubnuoteka LLOK
httDs://m.edsoo.ru/7f41c292

bubnuoteka LLOK
httos://m.edsoo.ru/7f41¢c292

bubnuoteka LLOK
httos://m.edsoo.ru/7f41¢c292

bubnuoteka LLOK
httos://m.edsoo.ru/7f41¢c292

bubnuoteka LLOK
httos://m.edsoo.ru/7f41¢c292

bubnuoteka LLOK
httos://m.edsoo.ru/7f41¢c292

bubnuoteka LLOK
httos://m.edsoo.ru/7f41¢c292
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11 KN1ACC

HanmeHoBaHMVe pas3gesnioB N Tem
nporpaMmmeil

Ne n/n

JBO/IIOLUNOHHAA 6uonorus

BO3HMKHOBEHME 1 Pa3BUTUE XXN3HWN Ha
3emne

OpraHu3mbl 1 OKpYy>XXatollas cpeaa
Co06LecTBa 1 3KONOTNYECKME CUCTEMDI

PesepBHOe Bpems

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

KonnyecTBO yacoB

KOHTpOnbHbIE

Bcero
paboThbl

34 0

MpakTnyeckune
paboThbl

0.5

25

ONEeKTPOHHbIE

(umdppoBble)
obpasoBaTesibHble

pecypchbl

bubnuoteka LLOK
httDs://m.edsoo.ru/7f41cc74

bnbnuoteka LLOK
httos://m.edsoo.ru/7f41cc74

bubnuoteka LLOK
httos://m.edsoo.ru/7f41cc74

bubnuoteka LLOK
httos://m.edsoo.ru/7f4lcc74

bubnuoteka LLOK
httos://m.edsoo.ru/7f41cc74
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YUYEBHO-METOJAWYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI IS YYUEHUKA

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuii A A, Pybuos A M. u apyrue /Ilon pen.

[Taceunuka B.B., AkunonepHoe obmectso «M3natenscto «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IJIA YUUTEJA

buonorus. Iloypounsie pazpadorkn. 10-11 knaccsl. ba3oBeiii ypoBeHb.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://m.edsoo.ru

https://resh.edu.ru/
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