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IMosicuuTeanLHAaA 3aNIUCKA.

ean u 3aga4m kypca:

YCBOEHHME YYALIUMMCA CMBbICJIAa OCHOBHBIX IOHSATUH W 3aKOHOB (DM3UKH, B3aUMOCBA3H
MCKAY HUMU;

(dopMHpoOBaHUE CUCTEMBl HAYYHbIX 3HAaHUI O IpUpoJe, ee QPyHIaMEHTaIbHbBIX 3aKOHAX AJIS
HOCTPOECHMS IIPEJCTABICHUS O (PU3NUECKON KapTUHE MUPA;

CHUCTeMaTH3alusg 3HAHUH O MHOrooOpasuu OOBEKTOB H SBICHHA MNPHUPOIBI, O
3aKOHOMEPHOCTSX IPOLECCOB U O 3aKOHaX (U3UKH Ul OCO3HAHUS BO3MOXKHOCTHU
Pa3syMHOI0 UCIOJIb30BAaHUS TOCTUKEHNUN HAYKHU B JaJIbHEHIIEM pa3BUTUH LIMBUIIN3ALINY;
dopMupoBaHue yOexJICHHOCTH B IO3HABAEMOCTH OKPY)KAIOIIEro MUPA U JOCTOBEPHOCTU
HAayYYHBIX MCTOAOB €I'0 U3YUYCHU,;

OpraHu3alys KOJIOTNYECKOI0 MBIIIJIEHHUS U [IEHHOCTHOI'O OTHOILEHUSI K IPUPOJE; -
pasBUTHE MO3HABATEJIbHBIX MHTEPECOB M TBOPUECKUX CIIOCOOHOCTEM ydaluXcs, a TaKxke
UHTEpeca K pacIIUpEeHUI0 U YriayOsieHUI0 (pU3MYecKuX 3HaHUM M BblOOpa (DU3MKM Kak
npo(UIBLHOTO MpeIMeTa.

JlocTH:KeHMe 3THX LeJiell o0ecniednBaeTcsl pelieHreM cJIeIyoIuX 3a1a4:

3HAKOMCTBO Yy4YalluxXcd € MCTOJOM HAYYHOI'O IIO3HAHUA W METOJaMH HCCICIOBAHUSA
00BEKTOB U SIBIICHUH IPUPOIBI;

HpHO6peTCHI/I€ ydyalmuMucs 3HAaHUH O MCXaHUYCCKUX, TCIIJIOBBIX, 3JICKTPOMArHHUTHBIX
1 KBAHTOBBIX SABJICHUAX, (1)I/I3I/I‘-IGCKI/IX BCJIIMYMHAX, XapaKTCPU3YIOIHX 3TH ABJICHUA,
dopMHpOBaHHE Yy YydalIMXCSl YMEHHUS HaOJI0JaTh HPUPOIHBIC SIBJICHHUS M BBINOIHATH
ONbITHI,  JaOopaTopHble  pabOTbl U AIKCHEPUMEHTAIbHbIE  HCCIIEJOBAHUSA  C
MCIIOJIb30BaHUEM H3MEPUTENbHBIX HPUOOPOB, IMIMPOKO NMPUMEHSEMBIX B MPAKTUUYECKOU
KHU3HH,

OBJIaJICHUC ydamuMucsd TaKUMU O6IIICHayT~IHI)IMI/I IIOHATUAMU, Kak MpUpoOaHOC
SIBJICHHE, IMIIUPUYECKH YCTAaHOBJCHHBIH (akT, mpobdiema, THIOTe3a, TEOPETHUYECKHM
BBIBOJI, P€3yJIbTaT SKCIEPUMEHTAIBHON IPOBEPKHU;

MOHMMAaHHE YyYalllUMHUCA OTJIMYMI HayuHbIX JaHHBIX OT HENpPOBEpEHHOW HH(pOpMaluwy,
OCHHOCTH HAYKH JId YAOBJICTBOPCHUA 6I>ITOBBIX, MIPOU3BOJACTBCHHBIX W KYJIbBTYPHBIX
notpeOHOCTEH yenoBeka.

Peanu3anms 3TUX 32124 NpeanoJaraer:

— co3JlaHhe ONarompusTHBIX YCIOBHM W  BO3MOXHOCTEH JUIsI  YMCTBEHHOTO,

HPAaBCTBCHHOI'O, SMOIIMOHAJIIBHOT'O U (1)I/ISI/I‘~ICCKOFO Pa3sBUTHUA JTUYHOCTHU,

— YCBOCHUC OCHOB HAYK, q)YHI[aMeHTaHBHLIX 3dKOHOB PAa3BUTHA O6H_IeCTBa U IpUpOIBbI,

dbopMUpOBaHHE CHOCOOHOCTEHl MNPUMEHSATh MOJYYEHHbIE 3HAHUS B Pa3IUYHBIX BHJAX
MIPaKTUYECKOU NEeATEIbHOCTH;

— CHCTEMAaTH4ECKOE OOHOBJICHHE COACPpIKaHUA O6pa3OBaHI/I${, OTpaXxXaromero ISMCHCHUA B

C(1)epe KYJIbTYPBbI, 3KOHOMHKHU, HAYKHU, TCXHUKHU U TECXHOJIOTUH,

— MHoOroo0Opa3ue THIOB MU BHJIOB OOpPa30BATEIbHBIX YUPEKIACHUM M BapUaTHUBHOCTH

o0pa3oBaTeNnbHBIX MporpammMm, obOecrneuuBaromux IuddepeHrannie U WHINBUIYAIU3AIHIO
obOpa3zoBaHus;

— IPEEMCTBEHHOCTh YPOBHEH U CTyIeHel oOpa3oBaHusl.

Pabouasi nporpamma Kypca pa3padoTaHa B COOTBETCTBHH C:
denepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAaPTOM OCHOBHOT'O OOIIETO

00pa30BaHus, YTBEP)KICHHOTO NpHKa30oM MUHHUCTEpCcTBAa 00pa30BaHUS U HAYKU
Poccuiickoit denepanuu;

CAaHMTAPHO-IMTUIEMUOJIOTHUYECKUMHI  TPEOOBAaHMSIMH K YCJIOBUSIM U OpTaHU3aINH
oOydeHHss B 00pa3oBaTeNbHOM OpraHu3aiuu (yTBEpXKAECHbI MOCTaHOBIEHHEM [aBHOTrO
rocyJapCTBEHHOTO caHuTapHoro Bpada P® ot 29.12.2010r. Ne 189);



3.  pexomenpmammsmu Ilpumepnoii mnporpammbl (IIpumepHbie mporpaMmbel 1O  y4eOHBIM
npeameram. Ouszuka 7-9 knaccwl. EcrectBo3nanue 5 knacc, M.: «lIpocsenienue», 2010 .-
79¢.);

4, ®denepanbHbIM 3ak0HOM Poccuiickoit @eneparuu ot 29 nekadbps 2012 roga Ne273-d3 «O6
obpazoBanuu B Poccuiickoit @eaepaunn» (pea. or 31.12.2014 rona)

5.  ®denepanbHBIM MepeYHeM y4eOHUKOB, PEKOMEHIOBaHHBIX (TOTTYIICHHBIX )
MunucrepcTBOM 00pa3zoBaHus M Hayku P® K HCIONB30BaHHIO B 00pa30BaTEIbHOM
nporecce B odmieoopazoBarenbHbIx yupexaeHusx (IIpukaz Munnpocsemenust Poccuu ot
28.12.2018 N 345);

6. pekoMeHI0BaHHOW THMNOBOW mporpammort (®uionoBu4, H. B. ®usuka. 7—9 kiacchr:
pabouass mporpamma k juaun YMK A. B. Ilepenukuna, E. M. T'yrauk: yueGHO-
Meroandeckoe mocodue / H. B. ®unonosuy, E. M. I'yrauk. — M.: [Ipoda, 2017).

7.  monoxkeHueMm o paboueit nporpamme MBOVY nunes «TexHuuecKuii».

Caenennsi 0 mMecre nmpeaMera B y4eOHOM IJIaHe, BpeMeHHM O0y4YeHHsl, KOJIMYeCcTBe
YacoB B CPABHEHHMH C ABTOPCKOM MporpaMmmoit

B munee «Texuuueckuit» ucnonp3yercss nporpamma ®@ujonosuy, H. B. ®usuka. 7—9
Kjaccel: pabouas mporpamma k junuun YMK A. B. Ilepeimkuna, E. M. I'ytHuk: ydeOHoO-
meroanyeckoe nocobue / H. B. ®unonosuu, E. M. I'ytauk. — M.: poda, 2017. Tak kak
duznka B 7-9 Kiacce u3ydaercs pacliupeHHo B 7 Ha u3zydeHue otBoautcs 102 yaca (3 yaca B
Heznento, 34 yueOHbIX Henenu). B 8 kimacce Ha usyuenue orBogurtcst 102 yaca (3 yaca B
Hezento, 34 yuebnbix Henenn). B 9 kimacce 136 yacoB (4 yaca B Henento, 34 y4eOHBIX HEJENHN).
JlomoTHUTENbHBIE Yachl  B3STHl M3 YacTH, (OPMHUPYEMOW YYaCTHHUKAMH OOpa30BaTELHOTO
npouecca. B 9 kiacce yrmyOneHHO u3y4aeTcsl pa3fenl «MeXaHukay. Tak Kak MareMaTU4ecKuil
anmnapar CEMHUKJIACCHUKOB HEJOCTaTOYEeH JJIsi H3Y4YEHHS MEXaHUKU B TIOJHOM 0O0beMe,
1enecoo0pasHo Oosee moapoOHOE U3yUEeHHE ITOrO pasjena nepeHect B 9 kiacc. B pesynbprate
0CBOOOKJaeTcs BpeMsi Ha IOBTOPEHHUE pasjena «MexaHuka» B 10 kimacce, B TO K€ Bpems
COXpaHsieTcs MOJHBIN UK 00y4yeHus Gusuke. B cBsa3u co crienndukoii auiest npakTUYECKH BCe
BBIIIYCKHUKHM 9 Kiacca npojospkatoT odydenue B 10 u 11 kiacce B suiee. YBEIU4YeHHOE, IO
CPAaBHEHHIO CO CTAaHAAPTOM, KOJMYECTBO YAaCOB HAa MU3yYEHHUE NPEAMETA NO3BOJIIET PpPa3BUBATh
CIIOCOOHOCTH ydaluxcs 3a CuéT pelleHHs 3aJad, KaK BBICOKOIO YPOBHS CJIOXKHOCTH, TaK M
pa3INYHBIX 10 (popmMam MpeacTaBIeHUS.

e [lnanupyemble pe3yJIbTaThl

JInYHOCTHBIMHU pe3yabTaTaMu 00y4eHHsl (PM3MKe B OCHOBHOM IIKOJIEe SIBJISIOTCH:

1. Poccuiickas rpaxIaHCKas HJIEHTUYHOCTh (HATpuOTHU3M, yBakeHHMe K OteyecTBy, K
IIPOLIOMY M HAcTOSIIEMY MHOIOHAllMOHAJIILHOTO Haponaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen Poaunol, naeHtudukaus ceds B KauecTBe rpaxkaanuHa Poccun, cyObeKTHBHAS
3HAYMMOCTb HCIIOJIB30BAHUS PYCCKOIO sA3bIKa M SI3BIKOB HaponoB Poccum, oco3HaHue u
OIIYIICHUE JIMYHOCTHOM CONMPHYACTHOCTH CyabOe poccuiickoro Hapoaa). Oco3HaHue
ATHUYECKON NIPUHAUIEKHOCTH, 3HAHUE NUCTOPUH, S3bIKA, KYJIBTYpPbl CBOETO HapO/a, CBOETO Kpas,
OCHOB KYJbTYpHOTO Haciequsi HapoJoB Poccuu u denmoBedecTBa (MAEHTHMYHOCTH 4YEJIOBEKa C
POCCUICKOM MHOTOHAlMOHAIBHOM  KYJNbTYpPOH, CONPUYACTHOCTb HMCTOPUM HApOIOB U
roCy/1apcTB, HAaXOJMBIIUXCS Ha TEPPUTOPUM coBpeMeHHo Poccumn); uHTEpuopuzanus
TYMaHUCTUYECKUX, JIEMOKPATUYECKUX M TPAJULUOHHBIX IIEHHOCTEH MHOIOHAIIMOHAJIBHOIO
poccuiickoro oOmectBa. Oco3HaHHOE, YBa)KUTEJIBHOE M JOOpOXKEIaTeIbHOE OTHOILIEHHE K
UCTOPUH, KYJIbTYpE, PEJIINTUH, TPAIULUAM, SA3bIKaM, LIEHHOCTSIM HapoioB Poccum u Haponos
MUpa.

2. TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCSI K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO HA
OCHOBE MOTHBAllMM K OOYYEHHUIO W TO3HAHWIO; TOTOBHOCTh U CHOCOOHOCTH K OCO3HAaHHOMY
BBIOOPY M TOCTPOCHHUIO AajbHEWIed WHAMBUIYaJbHOM TpaeKTopuu oOpa3oBaHMs Ha Oase



OPUEHTUPOBKH B MUpPE Mpodeccrii U MpodhecCHOHATBHBIX MPEIMOYTEHUH, C YUETOM YCTOWYMBBIX
MO03HABATEJIbHBIX HHTEPECOB.

3. Pa3BuTOC MOpaNbHOE COZHAHUE U KOMIIETEHTHOCTh B PEIICHUN MOPAIBHBIX MPoOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (QOPMUPOBAHME HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO
MOBEJICHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM MOCTYIIKaM
(cr1ocOOHOCTh K HPaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIIUMOCTb, YBAXKUTEIbHOE
OTHONICHHE K PEIMTHO3HBIM YYBCTBAM, B3TJISIIaM JIFOACH UM UX OTCYTCTBHIO; 3HAHUE OCHOBHBIX
HOPM MOpajH, HPAaBCTBEHHBIX, JYXOBHBIX HJCAJIOB, XPAaHUMBIX B KYJIbTYPHBIX TpaJULIUAX
HapoaoB Poccru, rOTOBHOCTh HA UX OCHOBE K CO3HATEIIBHOMY CAaMOOTPAHUYCHHUIO B MOCTYIKAX,
MOBEJICHUH, PACTOUYUTEIBHOM IOTPEOUTENbCTBE; C(HOPMHUPOBAHHOCTh MpPEACTaBICHUN 00
OCHOBAaX CBETCKOU ITHKH, KYJIbTYpPhl TPATUIIUOHHBIX PEIUTUH, UX POJIM B Pa3BUTHH KYIbTYpPhI U
uctopuu Poccun M yenoBedyecTBa, B CTAHOBJICHHM TIPa)KJAHCKOrO OOIIECTBA U POCCUMCKOU
TOCY/IapCTBEHHOCTH; TMOHUMAaHWE 3HAYCHUS HPABCTBEHHOCTH, BEPhl U PEIUTUU B IKU3HU
yelioBeka, ceMbu U obmiecTBa). CHOPMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHHUS K YYCHHIO;
YBOXHTEIHLHOTO OTHOIICHUS K TPYAY, HAIMYUE OMBITA YYaCTUSI B COIMAIBLHO 3HAYUMOM TPY/IE.
Oco3HaHue 3HAUY€HUsI CEMbH B JKM3HHM YeJOBEeKa U OOIIeCTBa, MPHUHATHE LEHHOCTU CEMEMHOMN
JKU3HU, YBOKUTEIBHOE U 3200TJINBOE OTHOIIICHUE K WICHAM CBOCH CEMBbH.

4. CpopMUPOBAHHOCTD IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTHS HAyKH W OOIIESCTBEHHOW TPAKTUKH, YYHUTHIBAIOMIETO COIHMAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA.

5. Oco3HaHHOE, YBOXHTEIHHOE W JIOOpPOXKEIATEILHOES OTHOIICHHE K JAPYrOMY YeJIOBEKY,
€ro MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpE, SA3bIKY, BEpEe, IPaXKAAHCKONW MO3ULUU. ['0OTOBHOCT U
CIIOCOOHOCTh BECTH JHAJIOT C JPYTMMHU JIOJbMH W JIOCTHTaTh B HEM B3aWMOIIOHUMAaHUS
(unentudukanus cebs Kak  IOJHOMPABHOTO  cyObekTa  OOLIeHHs, TOTOBHOCTh K
KOHCTPYMPOBAHUIO 00pasa MmapTHepa IO IUAIOTy, TOTOBHOCTh K KOHCTPYHPOBAHHIO oOpa3za
JOMYCTUMBIX CIIOCOOOB JIManora, TOTOBHOCTh K KOHCTPYHPOBAHHIO IpoOIlecca AMaIora Kak
KOHBCHIIMOHUPOBAHKSI HMHTEPECOB, TMPOIEIYpP, TOTOBHOCTh M CIIOCOOHOCTh K BEICHHIO
MIEPETOBOPOB).

6. OCBOEHHOCTh COIMAIBHBIX HOPM, TPABWJI TOBEACHHS, pOied U (HOpM COIUATBLHON
JKU3HU B TpyINmax u cooOliecTBax. Y4yacTHe B IIKOJBHOM CaMOYIPAaBJICHUHU M OOIIECTBEHHOM
JKU3HM B TIpEJeNIax BO3PACTHBIX KOMIIETECHIIMH C YYETOM PErHOHAIBHBIX, ITHOKYJIBTYPHBIX,
COLIMATIBHBIX U JIKOHOMHYECKHX OcoOeHHocTed ((popMupoBaHHE TOTOBHOCTH K YYacTHIO B
MIPOIIECCe YIOPSAOUYCHHS COITUABHBIX CBSA3CH W OTHOIICHUH, B KOTOPBIC BKIFOUEHBI U KOTOPHIE
bopMUPYIOT caMU ydYalluecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE TPAKIAHCKOE YydacTue,
TOTOBHOCTH y4aCTBOBATh B JKU3HENEATEIIHHOCTH MOJAPOCTKOBOTO OOIIECTBEHHOTO OOBEIMHCHHSI,
MPOAYKTUBHO B3aUMOJICHCTBYIOIIETO C COIUAIBHON Cpeloil M COLMaIbHBIMH WHCTUTYTaMU;
uaeHTU(UKaAIMs cedsl B KauecTBe CYObEKTa COLHMalIbHBIX IPeoOpa3oBaHUil, OCBOEHUE
KOMIIETEHTHOCTEH B cdepe OpraHu3aTOPCKON NeATENbHOCTH; HHTEPUOPHU3AIUS IEHHOCTEH
CO3UIATENILHOTO OTHOIICHUS K OKPYKAKOWIEH AEHCTBUTEIBHOCTH, LEHHOCTEW COLMAIBHOTO
TBOpPUYECTBA, IIEHHOCTH  MPOJYKTUBHOM  OpraHM3alii  COBMECTHOM  JIESATENBbHOCTH,
camMopeaJIM3aIliy B TPYIIIE U OpraHU3aIluy, IICHHOCTH «JIPYroro» Kak PaBHOIPABHOTO IMApTHEPA,
dbopMUpOBaHHE KOMIIETEHIIMH aHaiu3a, MPOSKTUPOBAHUS, OPraHMU3AMH JEITEeIbHOCTH,
peduIeKCH M3MEHEHHH, CIIOCOOOB B3aWMOBBITOJIHOTO COTPYJIHHYECTBA, CIIOCOOOB pealih3aliu
COOCTBEHHOTO TUAECPCKOTO TOTEHIHAIA).

7.  CdopMUpPOBAaHHOCTh IIEHHOCTH 3I0pOBOrO0 W Oe3omacHOro oOpas3a >KWU3HHU;
WHTEPUOpU3AIMS TPABWI HMHIUBUIYaTHbHOTO M KOJUIGKTUBHOTO O€30MacHOr0 TOBEIEHUS B
Ype3BBIYANHBIX CHTYAIUSAX, YTPOXKAIONINX XU3HU M 370POBBIO JIFOJICH, MPaBUJI IMOBEJICHUS Ha
TPAHCIIOPTE U HA JIOPOTax.

8. Pa3BUTOCTh ICTETHUECKOTO CO3HAHHUS 4Yepe3 OCBOCHHE XYI0KECTBCHHOTO HACIICIIUS
HapoaoB Poccun u Mupa, TBOPUYECKOW JESATENBHOCTH ICTETUYECKOTO Xapakrepa (CIoCOOHOCTh
MMOHUMATh XYI0KECTBCHHBIC MPOU3BEACHHS, OTPAXKAIOIINE PAa3HBIC STHOKYJIbTYPHBIC TPATUINH;
c(OpPMUPOBAHHOCTh OCHOB XYAO0KECTBEHHOW KYIbTYphl OOYUYAIOIIUXCS KaK YacTH HMX OOIein



JTYXOBHOM KYyJIBTYpBI, KaKk 0CO0Oro crnocoba MO3HAHUS JKU3HU M CPEACTBA OpraHU3aluu
OOIIEHUs; ACTETUYECKOE, HMOLMOHAIBHO-IIEHHOCTHOE BHUJCHUE OKPYKAIOIIEr0  MHDA;
CIIOCOOHOCTH K AIMOLIMOHAJIbLHO-1IIEHHOCTHOMY OCBOEHHUIO MHPA, CAMOBBIPAKEHUIO U OPUEHTALIUN
B XYyJO’KECTBEHHOM M HPAaBCTBEHHOM IIPOCTPAHCTBE KYJbTYpbI; YBa)KEHHE K UCTOPUH KYJIbTYpPbl
cBoero OredecTBa, BHIPAKEHHOM B TOM YMCJIE B IOHMMAaHUU KPacoThl YEJIOBEKa; OTPEOHOCTH B
OOIIEHUH C XY10’KECTBEHHBIMH IPOU3BEICHUSIMU, CPOPMHUPOBAHHOCTh AKTUBHOI'O OTHOLIEHHUS K
TPaAULUAM XyI0KECTBEHHON KYJIbTYPhl KAK CMBICIIOBOM, 3CTETUYECKOU U JINYHOCTHO-3HAYUMOMN
IIEHHOCTH ).

9. CdopMHUPOBaHHOCTH  OCHOB  3KOJOTMYECKOW  KYJIBTYpPBl,  COOTBETCTBYIOILECH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOI'O MBINUIEHUS, HAJIWYME OIBbITa SKOJIOTHYECKU
OPUEHTUPOBAHHOW PEIICKCUBHO-OIICHOYHOW W TMPAKTUYECKON JEATEIHHOCTH B >KU3HEHHBIX
CUTyallMsX (TFOTOBHOCTb K HCCIIEOBAHHUIO IPUPOJBI, K 3aHATHSIM CEJIbCKOXO3HCTBEHHBIM
TPYAOM, K Xy/10)KECTBEHHO-3CTETUUECKOMY OTPaKEHUIO MPUPO/IbL, K 3aHATHSAM TYPpU3MOM, B TOM
YHCIIe SKOTYPU3MOM, K OCYIIECTBIEHUIO IPUPOJOOXPAHHON AEATEIBHOCTH).

MeTanpeamMeTHble pe3yJbTaTbl 00y4eHUS (HU3UKE B OCHOBHOW IIKOJE BKIIOYAIOT
MEXIIpEIMETHbIE IOHATHUS W  yHUBEpCalbHble YydeOHble JIeHCTBHS  (PEryJsITUBHBIE,
MI03HABAaTEJIbHbIE, KOMMYHUKATUBHBIE).

MesxknpeaMeTHbIe NOHATHS

VYcinoBueMm (GOpMHpPOBAHUS MEXIPEAMETHBIX MOHATHH, TaKHX, Kak CHCTeMa, (axT,
3aKOHOMEPHOCTb, (DEHOMEH, aHaJM3, CHUHTE3 SBJIAETCS OBJaJIeHUE OOYy4aroIMMUCS OCHOBAMHU
YUTATEJIbCKOM KOMIIETEHIIMH, NMPUOOPETEHHE HABBIKOB pabOThl ¢ HH(pOpMAIUEll, yyacTHe B
IPOEKTHON JAeATeNbHOCTU. B OCHOBHOH mIKOJIE MpojoikaeTcss padora mo (GpopMHUPOBAHUIO U
Pa3BUTHIO OCHOB YHMTATEJbCKOH KommereHumu. OOydaroliuecs OBJAACIOT YTEHHEM Kak
CPEACTBOM OCYUIECTBIECHHMS CBOMX JalbHEHIINX IUJIAHOB: IPOJOJDKEHUs OOpa3oBaHUS H
camMo00pa30BaHMs, OCO3HAHHOTO TUIAHUPOBAHMS CBOETO AKTYAJIIbHOTO M MEPCHEKTHBHOTO Kpyra
YTEHHs, B TOM YHUCIIE JOCYIOBOIO, MOArOTOBKM K TPYAOBOM M COLUAIBHON AESATEIBHOCTH. Y
BBIITYCKHUKOB OyJeT chopMUpOBaHA MOTPEOHOCTh B CHCTEMATHYECKOM YTEHHHM KaK CPE/ICTBE
[IO3HAHUS MHUpa U ce0s B 3TOM MMpe, TapMOHHM3AlMM OTHOLICHUH 4YeJoBEeKa M OOIIecTBa,
CO31aHUU 00pa3a «IOTPeOHOro Oy yLIEro».

[Tpy wu3ydeHun @u3MKM oOyyaromuecss YCOBEPIIEHCTBYIOT MPHUOOPETEHHBIE HABBIKH
padoTsl ¢ nHGopMmanmeii 1 NonoiHAT Ux. OHU CMOTYT pabOTaTh C TEKCTAMHU, IPEOOPa30BHIBATH
U MHTEPIIPETHPOBATh COAEPIKAILYIOCS B HUX HUH(OpPMAIIHIO, B TOM YHUCIIE:

* CHCTEMaTU3MpOBaTh, COMNOCTABJIATh, AHAJIU3UPOBATH, 0000IIATP M HHTEPIPETUPOBATH
UH(OPMALINIO, COAEPIKAILYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIJIEJIATH [VIABHYIO U U30BITOUHYIO HH(OPMAIINIO, BBITOIHSITH CMBICIOBOE CBEPThIBAHHE
BBIJICJIEHHBIX (DAaKTOB, MBICIEH; MpeAcTaBIATh MH(OpPMAIMIO B CXKaTOM cioBecHOW (opme (B
BU/JIE TJIaHA WJIM TE3UCOB) U B HAIJISIIHO-CUMBOJUYECKON opMme (B Buae Tabiull, rpaduiyecKux
CXEM U Auarpamm, KapT MOHATUN — KOHLENTYAJIbHBIX JUarpamMm, OIIOPHBIX KOHCIIEKTOB);

* 3aTOJIHATH U JIOTIONHSTH TaOJIMLIbI, CXEMBI, THAarPaMMbl, TEKCTHI.

B xone usydyenus ¢uszuku obydarouyecs NpHOOpPETYT ONBIT MPOEKTHOI /1esiTeIbHOCTH
Kak 0co0oi (opMbl y4eOHOW pabOTHI, CIOCOOCTBYIOIICH BOCIUTAHHIO CAMOCTOSITEIIBHOCTH,
UHUIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBILICHUIO MOTHUBALMU U 3(P(PEKTUBHOCTH Yy4eOHOU
JEeSTEIbHOCTH; B XOJI€ pealu3alii MCXOJHOTO 3aMbICiIa Ha MPAKTUYECKOM YPOBHE OBJIAJICIOT
yYMEHHUEM BbIOMpATh aJeKBaTHbBIE CTOSAIIEH 3a/1aue CPe/ICTBA, IPUHUMATD PEIICHUs, B TOM YHCIIe
U B CUTyalUusax HeomnpeaeneHHOCTH. OHM MOIydaT BO3MOXKHOCTb pa3BUTh CIOCOOHOCTH K
pa3paboTKe HECKOJIbKUX BAapUAaHTOB PELICHUH, K MOUCKY HECTaHIAPTHBIX PEIICHHH, MOMCKY U
OCYIIECTBIICHUIO Hanboee MPUEMIIEMOTO PEIICHHUS.

Perynstusueie YY ]|

1. YMeHue caMOCTOSITENIbHO ONpEAeNATh LEeAu OO0ydeHHs, CTaBUThb M (OPMYJIHPOBATH
HOBBIE 33/1a4M B y4eOe U MO3HABATEIbHOM 1eATeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECH CBOEH
MO3HABATENIbHON JesiTeTbHOCTH. OOYJarOIIHIICS CMOXKET:



* AQHAIM3MPOBATH CYIIECTBYIOIIME W IUTAHUPOBATh Oyaymwe oOpa3oBaTeNbHBIC
pe3yIbTaThl;

* HICHTU(PUITUPOBATE COOCTBEHHBIC TIPOOJIEMBI U OTIPECIISATh

[JIaBHYIO Tpo0IieMy;

* BBIIBUTaTh BEPCUU peIIeHUs MpoOiIemMbl, (pOpMyIHpOBATh THIIOTE3bI, MPEIBOCXHUIIATH
KOHEYHBIN pe3ynbTar;

* CTAaBUTh I1IeNb JEATEIBHOCTH HAa OCHOBE OMNPEACICHHON MpOOIEeMBbl U CYHIECTBYIOIINX
BO3MOKHOCTEI;

* (QopmynupoBaTh y4yeOHBIC 3aJaud KaK IIAaru JOCTM)KEHUS TIOCTaBICHHOW LIEIH
JeSITEIIbHOCTH;

* 00OCHOBBIBAThH IIEJICBBIC OPUEHTHUPHI M TIPUOPUTETHI CCHUIKAMH HA IICHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHUECKYIO MTOCIEA0BATEIbHOCTD I11aroB.

2. YMeHHEe CcaMOCTOSITEIPHO IUIAHUPOBAaTh MYTH JOCTYDKCHHS LeJIe, B TOM YHCIE
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpaTh Hanbojee 3 PEeKTUBHBIC CIIOCOOBI pelIeHUsT YICOHBIX U
MO03HABATENBHBIX 33/1a4. OOyJaoUIHiics CMOXKET:

* OMNpeAeNsaTh HeoOXOIuMbIE IEHCTBUE(s]) B COOTBETCTBUU C Y4€OHOM M MO3HABATENIbHOM
3a/1a4eil U COCTABIISATH AJITOPUTM MX BBITIOJHCHUS;

* 000CHOBBIBATH M OCYIIECTBIATH BbIOOp Hambosiee 3PPEKTUBHBIX CHOCOOOB pEIICHUS
y4eOHBIX ¥ I03HABATEIHHBIX 3a/1a4;

* ONpeAensATh/HAaXOOUTh, B TOM YHWCJIE M3 MPENJOKEHHBIX BapHUAHTOB, YCIOBUS IS
BBITIOJIHEHHS YIYECOHOU U MMO3HABATEIHLHOM 3a/1a4H;

* BBICTpaWBaTh >KM3HCHHBIC IUIAHBI HA KpaTKOCpOuyHOe Oyayiiee (3asiBIATH IEJEBbIC
OpPUEHTHUPHI, CTABUTH aJICKBATHBIC MM 3324l U TIpejiaraTh ICHCTBHS, YKa3bIBas © 000CHOBBIBASI
JIOTUYECKYIO MOCIIEI0BATEIbHOCTD IaroR);

* BBIOMpaTh U3 MPEAIOKCHHBIX BApUAHTOB M CAMOCTOSTEIIEHO MCKATh CPEICTBA/PECYPCHI
JUTSI pEIICHUS 3a]1a4k/ TOCTHKEHUS e,

* COCTaBJATh IUTAH pEHICHHUS MpoOJIeMbl (BBIMIOTHCHHS TIPOCKTA, TMPOBEACHHUS
HCCJICIOBAHMS);

* ONpENeNATh MOTCHIMAIBHBIC 3aTPYIHEHUS NIPU PEIICHUH y4eOHOW W TI03HABATEILHOM
3a/1a4¥l U HaXOJUTh CPEACTBA JUISl UX YCTPAHECHMUS,

* OITMCHIBATh CBOW OMBIT, OOPMIISSL €T0 IS TIepeadn JPYTUM JIFOJISIM B BUJIC TEXHOJIOTHU
peleHus MPaKTHIeCKUX 3a7a4 ONpeaeIeHHOTO KIIacca;

* IUIaHUPOBaTh H KOPPEKTUPOBATH CBOK HWHIWBHIYAJbHYIO 00pa30BaTEIbHYIO
TPaEeKTOPHIO.

3. YMeHHe COOTHOCHTH CBOM JCHWCTBHUS C IUIAHHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEU MESATENBHOCTH B TPOIECCEe JOCTHXKEHUS pe3ylbTara, ONPEeAeNsiTh CIOCOObI
JeHCTBUI B paMKax MPEeUIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JAEHCTBUS B
COOTBETCTBUU C U3MEHSIOIIeHca cuTyanuend. OO0yJaromuics CMOXKeT:

* OMpEACNATh COBMECTHO C TIEJaroroM W CBEPCTHUKAMH KPHUTEPUHU TUIAHHPYEMBIX
pe3yNbTaTOB U KPUTEPHUU OIIEHKU CBOEH yueOHOMN AeSITeTbHOCTH;

* CHCTEMAaTH3UPOBATh (B TOM YHWCIIC BHIOMPATh MPHOPHUTETHBIC) KPUTEPUU ILIAHHPYESMBIX
pE3yIbTAaTOB U OIICHKU CBOEH JESITeNbHOCTH;

* OoTOHMpaTh HMHCTPYMEHTBHI JUIS OIICHWBAHHS CBOCH JIEATSIIBHOCTH, OCYIICCTBIIATH
CaMOKOHTPOJIb CBOEH JESITEILHOCTH B PaMKaX MPEA0KEHHBIX YCIOBHMA U TpeOOBaHMIA;

* OIICHUBAThH CBOIO JICATEIHLHOCTh, APTYMEHTHPYS MPUIHHBI JTOCTHKCHUS WM OTCYTCTBHUS
TUTAHUPYEMOTO pe3yibTaTa;

* HAXOIUTh JOCTAaTOYHBIC CpPEJICTBA JUIS BBINOJIHCHHS YYECOHBIX JCHCTBHHM B
M3MEHSIOIIEHCS CUTYAIlUU W/WIIK TIPU OTCYTCTBUH ILUIAHUPYEMOTO PEe3yIbTaTa;

* paboTas 10 CBOEMY IUIaHY, BHOCHTh KOPPEKTHUBHI B TEKYIIYIO JCSITEILHOCTh Ha OCHOBE
aHalM3a WM3MEHEHWH CUTyallud [ TONy4YeHHUs 3alUIAaHUPOBAHHBIX  XapaKTEPUCTHK
MPOJIYKTa/pe3yibTaTa,;



* YCTaHABIWBATh CBSI3b MEXKIY IOTYYCHHBIMA XapaKTEPUCTUKAMU TMPOAYKTa H
XapaKTepUCTUKAaMHU Ipoliecca NESATeNIbHOCTH W 10 3aBepUICHUM JAEATEIbHOCTH Mpeaarathb
U3MEHEHHE XapaKTEPUCTUK MPOIiecca sl MOJIyYeHUs YIYUIICHHBIX XapaKTePUCTUK MPOIAYKTA;

* CBEpATh CBOU JIEUCTBHUA C LEIBI0 M, MPH HEOOXOIMMOCTH, HCIPABIATH OUIMOKHU
CaMOCTOSITENIBHO.

4. YMeHHe OLEHHBATh IMPABWIBHOCTh BBIMOJIHEHHUsS] Yy4eOHOH 3agauu, COOCTBEHHBIE
BO3MOXHOCTH €€ perieHusi. O0yJaromuiicst CMOXeT:

* ONPENeNSTh KPUTEPUH MTPABUIIBHOCTH (KOPPEKTHOCTH ) BBIIOJHEHHS Y4eOHOI 3a1aui;

* QHATTM3UPOBATh U OOOCHOBHIBATh MPUMEHEHHUE COOTBETCTBYIOIETO HHCTPYMEHTAPUS IS
BBITMIOJTHEHUS Y4eOHOM 3a/1au;

* CBOOOZHO TOJIH30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMHU OLIEHKU U CAMOOLIEHKH, UCXOJS
U3 LEIH U UMEIOUINXCS CPENCTB, pa3iinyas pe3ylbTaT U CocoObl IECHCTBU;

* OLEHHUBATh MPOAYKT CBOCH JEATEIHOCTH MO 3aJaHHBIM W/MIM CaMOCTOSITEIHHO
OTpe/ieNIeHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO IESTEIILHOCTH;

* 000CHOBBIBATH JIOCTMKMMOCTD IIEJI BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKU CBOHMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

* puKCUpPOBaTH U AHATTM3UPOBATH JTUHAMHUKY COOCTBEHHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

5. Bnajenue ocHOBaMU CaMOKOHTPOJISI, CAMOOLIEHKH, TPUHSTUS

pelIeHU U OCYILIECTBJIEHHUS OCO3HAHHOTO BbIOOpa B yueOHOW U I103HABATEIbHOU
nesTebHOCTH. O0y4Yaronuiicss CMOXKET:

* HaOJIIOAATh M aHATM3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATEIFHYIO JACATEIHHOCTD
U IEATEIbHOCTD APYTUX 00YYaroIIMXCs B MPOIECCE B3aMMOIIPOBEPKH;

* COOTHOCHUTD peajbHblC U IUIAHUPYEMbIE PE3yJIbTaThl MHINBUYyaJIbHOU 00pa3oBaTeIbHOM
JESTENIbHOCTH U JeNIaTh BBIBOIBL;

* IPUHAMAThH pPEIIeHHE B y4eOHOM CUTYAIlH U HECTH 32 HETO OTBETCTBEHHOCTD;

* CaMOCTOSITEIbHO OINpPEAENATh MPUYMHBI CBOETO yCleXa WM Heyclexa M HaXOIUTh
CIOCOOBI BBIX0/1a U3 CUTYaAllUU HEYCIIEeXa;

* PETPOCIEKTHUBHO OINPEAENATh, Kakue JEHCTBUS IO PEHIeHHI0 Y4eOHOHM 3anadyu WiH
napaMeTpsl 3TUX JEWCTBUM MPUBEIM K IIOJYYEHHUIO HMEIOLIErocss MpOAyKTa yueOHOU
NeSITeTbHOCTH;

* JICMOHCTPHPOBATh TMPHEMBI PETYIALUN MCUXOPHU3UOIOTHYECKIX/IMOIMOHATBHBIX
COCTOSHUM  ans  JOoCTiKeHHs d(dexkra  ycrnokoeHus  (YCTpaHEHHs  3MOIMOHAIBHOMN
HaANpPsDKEHHOCTH), 3P eKTa BOCCTaHOBJIECHUS (OC/abiieHusl MpOsBIEHUN yToMJleHus), 3ddexra
AKTUBU3AIMH (TOBBIMLIEHHS ICUXO0(PU3UOIOTHUECKON PEaKTUBHOCTH).

ITo3naBaresibHbIe YY]{

6. YMeHMe omnpenensTh MNOHATHUS, CO3/aBaThb OOOOILEHHS, YCTaHABIMBAaTh AaHAJOTHH,
KJIaccu(UIUpOBaTh, CAaMOCTOSITEIIbHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIA KIaCCUPUKAIIH,
yCTAQHABJIMBaTh MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOMTH JIOTHYECKOE  PpacCyXkJeHHe,
YMO3aKJIIOUeHHEe (MHAYKTUBHOE, JEAYKTUBHOE, TI0 aHAJIOTHH) U JIeNIaTh BBIBOJIbI. O0yUaromunics
CMOJKET:

* [1010MpaTh CJIOBA, CONOYMHEHHBIE KIIFOUEBOMY CIIOBY, ONPEACISIONINE €r0 MPU3HAKU U
CBOICTBA;

* BBICTpAauBaTh JIOTUYECKYIO IE€MOYKY, COCTOALIYI0 U3 KJIIOYEBOrO CJOBa H
COIOTYMHEHHBIX EMY CJIOB;

* BBIJICIISITH OOIIMI MTPU3HAK JBYX MJIM HECKOJIBKUX MPEIMETOB HITH SIBJICHUN U OOBSICHSTH
UX CXOJICTBO;

* 00BEAMHATH TPEAMETHI U SIBJICHUS B TPYIIIIHI TI0 ONIPEIeIIEHHBIM IPU3HAKaM, CPaBHUBATb,
KIIaCCU(PUIIUPOBATH M 00001IaTh (HaKTHI U SIBICHUS;

* BBJICIISITH SIBJICHHUE M3 OOIIETo psifa APYTruX sSBICHUIA;

* ONpEAETATh 00CTOSTENbCTBA, KOTOPBIE MPEIIECTBOBATN BOZHUKHOBEHHUIO CBSI3U MEXIY
SIBIICHUSIMU, W3 OTHUX OOCTOSITEIBCTB BBIACIATH ONPEACISIONINE, CIIOCOOHBIE OBITh MPUYHHON
JAHHOTO SIBIICHUS, BBISBIISATH IPUUUHBI U CIICCTBUS SBJICHHIA,



* CTPOUTH PACCYXACHUE OT OOLINX 3aKOHOMEPHOCTEN K YaCTHBIM SIBICHUSM U OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PAcCyXk/IEHUE Ha OCHOBE CPAaBHEHUS NPEAMETOB U SIBJICHUM, BbIIEIASA 1P 3TOM
o01Ire MPU3HAKY;

* HU3JIaraTh IOJYYEHHYI0 HMH(OPMAIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaecMon
3ajiauy;

* CaMOCTOATENNBHO YKa3bIBaTh HAa MH(OpMAIUIO, HY>KAAIONIYIOCS B IPOBEPKE, MpeaiaraTh
U IPUMEHATH CII0CO0 MPOBEPKH TOCTOBEPHOCTH UH(OPMALIUH;

* BepOaIM30BaTh IMOLMOHAIBHOE BIIEUATIIEHNUE, OKa3aHHOE HA HETO UCTOYHUKOM;

* OOBSCHATH SBJEHMS, IPOLECCHI, CBSI3M U OTHOLICHUS, BBIABIAEMBIE B XOJI€
IIO3HABATEJILHON U HCCIIE0OBATEIbCKOM AEATEIbHOCTU (IIPUBOIUTH OOBACHEHUE C U3MEHEHUEM
(bopMbl NpesicTaBIeHUs; OOBACHATD, AETATU3UPYs WK 000011ast; 0OObIACHATh C 3aJaHHOM TOUKU
3peHus);

* BBISIBJISITH U Ha3bIBaTh IIPUYMHBI COOBITHUS, SIBJICHUS, B TOM YHCII€ BO3MOYXKHBIE / Hanbosee
BEPOATHBIE IPUYMHBI, BO3MOJKHBIE IOCIEACTBUS 3aJaHHOM NPUYUHBI, CAMOCTOSTEIBHO
OCYILECTBJISAS IPUYMHHO-CIIEICTBEHHBIN aHAIN3;

* JleNaTh BBIBOJI HA OCHOBE KPUTHUECKOI'O aHaJM3a pa3HbIX TOYEK 3PEHUs, MOATBEPKIAATh
BBIBOJ] COOCTBEHHOH apryMeHTalMel WIM CaMOCTOSTENIbHO MOJYyYEHHBIMU JAHHBIMU.

7. YMeHue co3laBaTh, NPUMEHATh U NMpeoOpa3oBbIBATH 3HAKU U CHUMBOJIBL, MOJEIH U
CXEMBI IS pelIeHUs1 y4eOHBIX U T03HABATENbHBIX 331a4. O0yJaroLuiics CMOXKET:

* 0003HaYaTh CHMBOJIOM M 3HAKOM IIPEIMET ¥/WJIN SBJICHHC;

* OIpENeNIATh JOIMYECKUE CBSI3U MEXIy IpeIMeTaMHd W/WUIM SIBJICHUSAMH, 00O3HA4aThb
JTaHHBIE JIOTMUECKUE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;

* c0o3aBaTh a0CTPAKTHBINA WK peaslbHbIM 00pa3 npeaMeTa u/uiu sBJICHUS;

* CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHI 3a[aul M/UJIH CIIOCO0a ee PeIIeHHS;

* co3zaBaTh BepOalbHbIE, BELIECTBEHHbIE M MH(MOPMALMOHHBIE MOJEIU C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPHCTUK OOBEKTa IS ONpEeAETCHHsS CIocoba pemeHus 3aaaddl B
COOTBETCTBUU C CUTYyallUEeH;

* TpeoOpa3oBbIBATh MOJAETH C IENbI0 BBIABICHHUS OOIIMX 3aKOHOB, OIPEIEIISIONINX
JTAHHYIO TIPEIMETHYIO 00J1aCTh;

* MIEPEBOJNTH CJIOXKHYIO 1O COCTaBy (MHOTOACTIEKTHYIO) HH(POPMALUIO U3 TpaPuiecKkoro
wir (GopMaIn30BaHHOTO (CUMBOJIBHOT'0) MTPEJICTABIEHHS B TEKCTOBOE, U HA000POT;

* CTPOUTH CXEMY, JITOPUTM JIEHCTBUS, UCIPABIATh WM BOCCTaHABIMBATH HEU3BECTHBIM
paHee aJrOpuTM Ha OCHOBE HMEIOIIErocs 3HAHUA 00 OOBEKTe, K KOTOPOMY HpUMEHSeTCs
AJITOPUTM;

* CTPOUTH JJOKA3aTENIbCTBO: MPAMOE, KOCBEHHOE, OT IPOTUBHOIO;

* aHAIM3UPOBATH/PedIECKCUPOBATH OIBIT Pa3pabOTKH M peain3alui yueOHOTrO TMPOEKTa,
UCCIIEIOBaHMs (TEOPETUYECKOT0, 3MIIMPUYECKOr0) Ha OCHOBE MPEUIOKEHHOW MpoOIeMHOM
CUTYallH, IOCTaBICHHOM 1IeJIM U/WIIN 3aJJaHHBIX KPUTEPUEB OLIEHKH MTPOIYKTa/ pe3yibTara.

8. CmpiciioBoe uteHne. OOyyaronmics CMOXKET:

* HAxXoAWTh B TeKcTe TpeOyeMmyr HHpopmanuio (B COOTBETCTBUU C LEISIMH CBOEH
NeSITebHOCTH);

* OpHUEHTUPOBATHCA B COJEPKAHUM TEKCTa, MOHUMATh ILIEJIOCTHBII CMBICI TEKCTa,
CTPYKTYpUPOBAaTh TEKCT;

* YCTaHABJIMBATh B3aMMOCBSI3b ONMHMCAHHBIX B TEKCTE COOBITUH, SIBJICHU, IPOLIECCOB;

* PE3IOMHUPOBATh IJIaBHYIO UJICI0 TEKCTA;

* KPUTUYECKH OLIEHUBATh COJIEpKaHuE U (PopMy TEKCTa.

9. ®opMupoBaHHME M PA3BUTHE HKOJIOTMYECKOTO MBIIUIEHHS, YMEHUE NPUMEHSTH €r0 B
MO3HABATEIIbHON, KOMMYHHMKAaTHUBHOM, COLMAIbHOW TpPAaKTUKE U  MNPOPEecCHOHATbHON
opueHrtaruu. OOyyaronmics CMOXKET:

* OIIpEIeNSTh CBOE OTHOILIEHHE K TPUPOIHOI cpeie;



* aHAIM3UPOBATh BIMSHHUE OJKOJIOTUYECKUX (DAaKTOPOB HAa Cpely OOHWTAaHUS HKHUBBIX
OpraHU3MOB;

* IPOBOJAUTH IPUYMHHBIN U BEPOATHOCTHBIN aHAJIU3 KOJIOTUYECKUX CUTYyalUid;

* IPOTHO3UPOBATh HM3MEHEHHS CHUTYallud IpH CMEHE JEHCTBUS OAHOro (akTopa Ha
neiicTBue Ipyroro GpaxkTopa;

* pacIpoCTpaHATh 3KOJIOIMYECKHE 3HAHUSA M YYacTBOBaTh B IPAKTUYECKUX JENaX IO
3alllUTEe OKPYKAOILEH Cpebl;

* BBIPAJKATh CBOE OTHOLLUEHHUE K ITPUPOJIE YEPE3 PUCYHKHU, COUMHEHUS, MOJEIIH, IPOEKTHHIE
paboTHI.

10. Pa3BuTHE MOTUBALIMK K OBJIAJICHUIO KYJIBTYPO aKTUBHOI'O MCIIOJIb30BAHUS CIOBapen U
JPYTUX MOUCKOBBIX cucTeM. OOyJarouIniicss CMOXKET:

* OIpeleNsTh HEOOXOIUMBbIE KIIFOUEBbIE IIOMCKOBBIE CJIOBA U 3aMIPOCHI;

* OCYIIECTBJISITH B3aUMOJIEUCTBHUE C SJIEKTPOHHBIMHU MOUCKOBBIMHU CUCTEMaMHU, CIIOBAPSIMU;

* (QopmMupoBaTh MHO>KECTBEHHYIO BBIOOPKY U3 IOHMCKOBBIX HMCTOYHHMKOB  JUJISI
00BEKTUBU3AIIMY PE3YJIbTATOB MTOUCKA;

* COOTHOCHUTbH MOJyUYE€HHBIE PE3YJIbTAThl IOUCKA CO CBOEU JIE€ATEIbHOCTBIO.

KommyHukatusubie YY /|

11. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYAHHMYECTBO U COBMECTHYIO NIEATEIbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMU;, padOTaTh MHIUBUIYAIILHO U B TPYIIINE: HAXOIUTh O0IIee pelieHue u
pazpemiaTh KOHGIMKTHI HA OCHOBE COIJIACOBAHUS MO3UIIMI U yueTa HHTepecoB; GOpMyIUPOBATSH,
apryMEHTHPOBATh U OTCTauBaTh CBOC MHEHUE. OOYJarOIIUNCS CMOXKET:

* OIPEAENATh BO3MOXKHBIE POJIM B COBMECTHOM JEATEIBHOCTH;

* UTPaTh OMPEICTCHHYIO POJIb B COBMECTHOM JCSITEIBHOCTH;

* IPUHUMATH MO3UIIUI0 COOECeHNKA, TOHUMAs TIO3UIIMIO JPYTOTo, Pa3inyaTh B €r0 Peyu:
MHEHHE (TOUKY 3pEHHSI), JOKA3aTEIbCTBO (apPIyMEHTHI), (PaKThl; TUIIOTE3bI, aKCUOMBI, TEOPUHU;

* ONpeNeNnsTh CBOM JICHCTBUS M JIEHCTBUS MapTHEpa, KOTOpbIE CHOCOOCTBOBAIHM WIIH
MPENSTCTBOBAIN MPOTYKTUBHON KOMMYHUKAITUH;

* CTpOMTH TIO3UTHBHBIC OTHOUICHHS B TMpolecce Yy4eOHOW U TO3HABATEIbHOU
JesATeIbHOCTH;

* KOPPEKTHO U apryMEHTUPOBAHHO OTCTauBaTh CBOKO TOUKY 3pPEHUs, B JUCKYCCUU YMETh
BBIJIBUTaTh KOHTPAPTyMEHTHI, TepedpasupoBaTh CBOI MBICIb (BIAJCHHE MEXAaHU3MOM
HKBHUBAJICHTHBIX 3aMEH);

* KPUTHYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIpHU3HABAaTh
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

* IpeJyIaraTh albTEPHATUBHOE PEllIeHUE B KOH(MIMKTHON CUTYAIIHH;

* BBIJICNIATH OOIIYIO TOUKY 3pEHUS B AUCKYCCUU;

* JIOTOBApWBATHCS O TpaBWIaX W BOMpPOCax [JIsi OOCYXKIEHHUS B COOTBETCTBUM C
IIOCTaBJICHHOM MEepe/ TPYIIIOi 3a1a4ei;

* OpraHU30BBIBATH Y4YEOHOE B3aMMOJICHCTBHE B Tpymmne (ompenensTh OOIIHue Ielu,
pacnpeaensTh POiH, JOTOBapUBATHCS APYT C APYTOM H T. 11.);

* YyCTpaHATh B paMKax /JHaliora pa3pblBBl B KOMMYHHUKAIUH, OOYCJIOBJICHHBIC
HEMOHUMAaHUEM/HEMIPUATHUEM CO CTOPOHBI coOecelHUKa 3anadyd, (OPMBI WIU COICpPKAHUSI
Jiasora.

12. YMeHHne OCO3HaHHO HCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUHU C 3ajadeid
KOMMYHUKAITUU JIJII BRIPAKEHHS] CBOMX YYBCTB, MBICIIEH M TIOTPEOHOCTEH ISl TUTAHUPOBAHUS U
pEryJsiiuy CBOEH AESATENbHOCTH; BIAJCHUE YCTHOW M MUCbMEHHOW pPEYbl0, MOHOJOTUYECKOM
KOHTEKCTHOM peubto. O0yJaromunics CMOXKET:

* ONpeAensaTh 3aJady KOMMYHHKAIMM M B COOTBETCTBUU C HEW OTOMpaTh pEUYEBBIC
CpEICTBA;

* OTOHMpATh M HCIOJNB30BATh PEUEBHIE CPEACTBA B MPOIECCe KOMMYHHUKAIMH C JAPYTUMU
JOJIbMH (JTMAJIOT B TIape, B MAJIOH TPyMIe U T. 11.);



* MPEACTAaBJIATh B YCTHOW WJIM NHUCBMEHHOH (opme pa3BEepHYTHIM IJIaH COOCTBEHHOM
NeSITeIbHOCTH;

* coOmIOIaTh HOPMBI IMYONUYHOW peYH, pPErJIaMeHT B MOHOJIOT€ W JIHCKYCCHUU B
COOTBETCTBUM ¢ KOMMYHUKAaTUBHOI 3a/1auei;

* BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CY)KICHHE) U 3alpaliiBaTh MHEHHE MMapTHEpa B
paMKax JManora;

* IPUHUMAThH PEIICHHE B XOE JHaJIora U COTrJIACOBBIBATH €ro C COOECeTHUKOM;

* CO3/1aBaTh NMCbMEHHBIE «KJIUIINPOBAHHBIC» U OPUTMHAIBHBIE TEKCTHI C UCIIOJIb30BAaHUEM
HEOOXOUMBIX PEUYEBBIX CPE/CTB;

* HCII0JIb30BaTh BepOajbHBIE CpElICTBA (CpPEeACTBAa JIOTUYECKOM CBSI3M) Ul BbIAEICHUSA
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

*  HCNOJIB30BaTh  HeBepOajdbHBbIE  CPEACTBA WM HArJsIAHBIE  MaTepHuallbl,
MOJrOTOBJICHHBIE/OTOOPAHHBIE 110JT PYKOBOACTBOM YUUTEIIS;

* JIeJ1aTh OLEHOYHBIH BBIBOJI O JOCTHKEHUH LI€IH KOMMYHHUKAIIMY HEIIOCPEACTBEHHO 110CIIEe
3aBepILIEHUS] KOMMYHUKATUBHOTO KOHTAKTa U OOOCHOBBIBATH €TO.

13. ®opmupoBaHME€ U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTM  HCHOJIb30BAHUSA
MH(}OPMaLMOHHO-KOMMYHUKAIMOHHBIX TexHosoruil (nanee — MKT). O0yuaromuiics CMOXKET:

* I[eJICHANpPaBJIEHHO MCKAaTh M MCIIOJIb30BaTh MH(POPMALMOHHBIE PECYpChl, HEOOXOAUMbIE
JUTSL pEIICHUS Y9eOHBIX M MPAKTUIECKUX 3a7a49 ¢ ToMoIbio cpeacts MKT;

* BBIOMpaTh, CTPOUTH M MCIIOJIB30BaTh aJE€KBATHYIO HMH(OPMAIMOHHYIO MOJAENb JJIs
nepeaayr CBOMX MBICIIEH CPeCTBAMU €CTECTBEHHBIX M ()OPMAIIBHBIX S3BIKOB B COOTBETCTBUH C
YCIOBUSAMU KOMMYHMKAIIUU;

* BBLICIATh WHGOPMAIMOHHBIN aCHeKT 3a/ladyd, ONEpUpOBaTh JaHHBIMHU, HCIOJIB30BATH
MO/JIJIb PELICHUs 331a4H;

* HCIOJb30BaThb KOMIIBIOTEPHbIE TEXHOJOTMU (BKJIKOYAs BBIOOp aJEKBATHBIX 3aj]laye
UHCTPYMEHTAJbHBIX ~ MPOIPAMMHO-ANNapaTHBIX CPEACTB M CEPBHCOB) Uil pEIICHUs
MH(OPMALIMOHHBIX M KOMMYHMKAIIMOHHBIX Y4E€OHBIX 3aJay, B TOM 4YHUCIIE: BBIYUCIICHUE,
HalMcaHue MMUCceM, COYMHEHUH, JOKIIa10B, pedepaToB, CO3JaHUE IPE3EHTALMN U JIp.;

* HCIOJIB30BAaTh UHPOPMALIMIO C YIETOM ITUYECKHX M IMPABOBBIX HOPM;

* co3/aBaThb MH(OPMALMOHHBIE PECYpChl PAa3HOrO TUIA W JUI1 Pa3HBIX ayIUTOPHIA,
co0Jr01aTh UHPOPMAIIMOHHYIO TUTUEHY U TIpaBuiia HHGOOPMAITMOHHONW 0€30MacCHOCTH.

IIpeameTHble pe3yabTaThl 00yueHHs (PU3HMKE B OCHOBHOM LIKOJIE.

Boinycknuk naywumcsa:

* coOmojaTh mpaBwiia O€30MacHOCTH M OXpaHbl Tpyda Npu paboTe ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBaHHUEM;

* [IOHUMAaTh CMBICII OCHOBHBIX (PM3MUECKUX TEPMMHOB: (puznueckoe Temno, (pusnueckoe
ABJIeHUE, (pU3NUecKas BeIMYMHA, EUHUIIBI U3MEPEHNUS;

* PacHo3HaBaTh MPOOJIEMBbI, KOTOPBIE MOYKHO PEIIUTh MPU MOMOLIH (HPU3UUECKUX METO/IOB;
AQHAJIM3UPOBATH OTJIEJIbHBIE 3TAIbI IPOBEACHUS UCCIEA0OBAHUN U UHTEPIPETUPOBATH PE3YIbTATHI
HaOJI0IEHUH U OIIBITOB;

* CTaBUTh OMBITHI IO UCCIIEJOBAHUIO (PU3NYECKUX SBICHUM WM (PU3NYECKUX CBOICTB TEJ
0€e3 UCIOIb30BaHUS IPSAMBIX U3MEPEHUIA;

npu 3ToM (QOpMyIHpoBaTh mpobiieMy/3afady Y4eOHOTro OJKCHEpUMEHTa; coOuparh
YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHMUS;

IIPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI.

[Tpumeuanue. Ilpu mpoBeneHuu uccinenoBaHus (U3NUYECKUX SBICHUN H3MEPUTENbHBIC
npuOOpbl UCHOJB3YIOTCS JIMIIb KaK JaTYUKH HM3MEPEeHUS (PU3NYECKUX BEJIMYMH. 3amucu
NOKa3aHUU MPSMBIX U3MEPEHH B ATOM ciiydae He TpeOyercs;

* IOHUMATh POJIb FIKCIIEPUMEHTA B MOJyUEHUU HAyYHOU MH(OpMALINK;

* MIPOBOJIUTH NpsIMblE U3MEPEHUS (PU3NUECKUX BEITUUMH: BpEMs, pacCTOSHUE, Macca Tela,
o0wem, cuja, Temmeparypa, arMocepHOe JaBlieHHe, BIAXHOCTh BO3/yXa, HalpsDKEHUE, cuiia



TOKa, paJUallMOHHBIA QOH (C HCIOIH30BAaHUEM JO3UMETPA); IIPH ITOM BHIOMPATh ONTHMAbHBIHA
croco0 W3MEPEHHMS M UCTIOIB30BaTh MPOCTEHIITNE METOIbI OIIEHKH TOTPEITHOCTEN N3MEPECHHUI;

* IMPOBOJUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (PU3MUYECKMX BEIMYMH C HCIOJIH30BAHUEM
OpSIMBIX M3MEPEHMIA: TMPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATh pPE3YyIbTAaTh
MOJTYYEHHOW 3aBUCUMOCTH (PU3WYCCKUX BEIWYMH B BUJIC TAOIUI] U TpadUKOB, JENIaTh BBIBOIBI
M0 pe3yJibTaTaM UCCIIEI0BaHUS;

* IPOBOJUTH KOCBEHHBIC M3MEPEHUST (PU3NUCCKUX BEIMYWH: MIPH BHITIOJTHECHUH W3MEPEHHM
co0uparh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIysl MPEAJIOKEHHON HHCTPYKIMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI U aHAJM3UPOBATDH IOJIyUEHHBIE PE3YJbTAThl C YUETOM 3aJJaHHOM TOUYHOCTH
W3MEPEHHUI;

* aHANU3MPOBATh CHUTYyallMM IMPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, y3HaBaTb B HHUX
NPOSIBIICHUE M3YYEHHBIX (U3MUECKUX SBICHUM WM 3aKOHOMEPHOCTEH U MPUMEHSTh
MMEIOLIUECS 3HAHUS 711 UX O0BSACHEHUS;

* IOHUMATh MPUHIIMIIBI JEHCTBUS MAIllMH, IPUOOPOB U TEXHUYECKUX YCTPONCTB, YCIOBHUS
uX 0€30I1aCHOTO MCIIOJIb30BaHMSI B TIOBCETHEBHOM JKU3HU;

* UCIOJIB30BaTh MPHU BBINOJHEHUH Y4YEOHBIX 3aa4 HAYYHO-TOMYJISPHYIO JUTEPATYpPY O
(bU3HYECKUX SBJICHUAX, CIIPABOYHBIC MaTepUabl, pecypchl MHTEpHEeTA.

Boinycknuk nonyuum 603mMo0iCHOCHb HAYYUMbCA:

* OCO3HaBaTh IIEHHOCTh HAyYHBIX HCCIEIOBaHUH, pONb (U3MKH B PACHIMPEHUU
MpeJICTaBICHU 00 OKpYXKAIOIeM MUPE U €€ BKJIAJ] B YJIy4IlleHHEe KauyecTBa KU3HH;

* JCIIOJIb30BaTh MPUEMBI MOCTPOCHHUS (PU3MUECKUX MOAEJCH, Moucka u (popMyITupoOBKU
JIOKA3aTeNbCTB BBIIBUHYTBHIX THIIOTE€3 UM TEOPETUYECKUX BBIBOJOB HA OCHOBE AMIIMPUUYECKU
YCTaHOBJICHHBIX (DaKTOB;

* CpaBHUBATh TOYHOCTh U3MEPEHUS (PUZNYECKUX BETUUHH 10 BEJIMYUHE UX OTHOCUTEIBbHOM
MOTPEITHOCTH NP MTPOBEACHUH MPSIMBIX U3MEPEHUI;

* CaMOCTOSITEJIbHO TPOBOJUTh KOCBEHHBIE H3MEPEHHsS] W HCCIEAOBaHUSA (UINUECKUX
BEJINYHH C MCIIOJIB30BAaHUEM PA3JIMYHBIX CIIOCOOOB M3MEPEHUs (PU3NUYECKUX BEIMYMH, BEIOUPATH
CpeICTBAa M3MEPEHHUS C y4eTOM HEOOXOAUMON TOYHOCTHM H3MEpPEHHUiIl, 0OOCHOBBIBATH BBHIOOP
crocoba U3MEpeHus, aJeKBATHOrO MOCTAaBJICHHOH 3ajaue, IPOBOAUTH OLEHKY JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB;

* BOCHPUHMMATh HHGpOpMaLUIO0 (U3UUECKOTO COAEpkKAHUS B HAYYHO-TIOMYJISIPHOM
JUTEepaType U CpeACcTBaX MaccoBOM HHMOpPMAIMM, KPUTUYECKH OIEHUBATh MOJYYEHHYIO
MH(pOpPMaLIMIO, aHAIU3HUPYSI €€ COJIep KaHNe U TaHHbIe 00 UCTOUYHUKE NH(OpMaLINK;

* CO3/1aBaTh COOCTBEHHbIE MTUCHMEHHBIE U YCTHBIE COOOIIEHNUS O (PU3MUECKUX SBICHHIX Ha
OCHOBE HECKOJIbKMX HCTOYHMKOB HH(OpMAIMM, CONPOBOXAATh BHICTYIUIEHHE IpE3CHTALUEH,
YUUTHIBasi 0COOEHHOCTH ayIUTOPUU CBEPCTHUKOB.

o Conep:xanue y4eGHOT0 MpeaMeTa.

7 KITACC (102 4, 3 4 B HezemH0)

BBenenue (5 )

®uszuka — Hayka o npupoae. Dusmyeckne sBieHUs. DPuU3NUECKHME CBONCTBA Tell.
Habmogenne u omnucanue ¢usuueckux sBiIeHUN. Pu3nMUeckue BeIUUUHBL M3MmepeHus
bu3nyecKux  BENUYMH: JUIMHBI, BpEMEHH, TemmepaTypel. @Dusudyeckue  MNpuUOOPHI.
MexayHapoaHas cucteMa eAMHUL. TOYHOCTb U IOIPEIIHOCTh U3MEpeHUN. PU3KKaA TEXHUKA.

Dponmanvrvie 1abopamopHsie padomol

1. Onpenenenue HEHbI JeeHHs IIKAIbl U3MEPUTENBHOTO MpHoopa.

JemoHcTpanyu

HabmioneHne MexaHW4eCKHX, TEIIOBBIX, dJEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUM:
JBUKEHHE CTAJbHOrO MIAapHKa IO KeI00y KojebaHus MasTHHKA, TasHUE JIbJa, KUIEHUE BOJbI,
OTPa)KEHUE CBETA OT 3€pKaJla, JICKTPU3ALUs TEJl.

IlepBoHauya/ibHbIE CBEIEHUS O CTPOEeHUH BenlecTBa (7 1)



Crpoenue BemectBa. OmNbITHL, J0Ka3bIBAIOIIME ATOMHOE CTPOEHHME BeELIECTBA. TerioBoe
JIBUKEHHE aTOMOB U MoJiekynl. bpoyHoBckoe nBuxkenue. uddysus B razax, »KMIKOCTIX U
TBEpAbIX Tesax. BsaumopeicTBue dacTull BeEIECTBA. ArperaTHble COCTOSHHS BEIIECTBA.
Monenu cTpoeHus TBEpAbIX Tell, )KUIKOCTeH U ra3oB. OObsICHEHHE CBONCTB I'a30B, KUAKOCTEH U
TBEPABIX T€J1 Ha OCHOBE MOJIEKYJIIPHO-KMHETUUECKUX MPEACTABICHUMN.

DpormanvHovle 1a60pamopHvle pabomol

2. OmnpeneneHue pa3MepoB MajbIX TEIl.

JeMoHcTpanu

Huddysus B razax m KuIkoctu. PacTtBopeHuwe Kpacku B Boje. Pacmupenue Ten mpu
HarpeBaHuu. MoJienb XaOTHYECKOro JIBMKEHHUS MOJIeKYl. Mopeinb OpOyHOBCKOTO JIBHIKEHUS.
Mopnens Kpucramnumueckod pemerkd. Mojenb Moiekynbl Bofbl. CIEMIEHHE CBHHIIOBBIX
HWIMHIPOB. JleMOHcTpalusi pacilidupeHus TBEpIOoro Teia npu HarpeBaHuu. Cxatue u
BbIIpAMIIEHUE yrnpyroro tena. CxxumaemocTs ra3zoB. CoxpaHeHHE 00beMa JKUAKOCTU IpU
U3MEHEHUHU (HOPMBI COCya.

B3aumoneiicTBue e (34 4)

Mexannueckoe nBxkeHue. Tpaektopus. [lyts. PaBHOMEpHOE U HEpaBHOMEpHOE JABHXKEHUE.
Ckopoctb. ['paduky 3aBUCUMOCTH TTyTH M MOAYJISI CKOPOCTH OT BPEMEHHU JBMKCHUs. VHepmmsl.
NueptHocts Ten. B3aumopercrBue ten. Macca tena. M3mepenue macesl tena. [LmoTtHOCTB
BemectBa. Cuna. Cuna tsokectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsa3p Mexay cuiioi
TSOKECTH U Maccoil Tena. Cuia TspKecTd Ha Apyrux raHerax. [lunamometp. CroxeHHe ABYX
CWJI, HaNpaBJICHHBIX IO OJXHOM mpsmol. PaBHoxeiicTByromas nByx cwi. Cuna TpeHHs.
®uznyeckas npupoja HeOecHbIX Tesl COoNHEYHON CUCTEMBI

Dpoumanvrvle 1a60pamopHvle padomobl

3. U3mepenHne Macchl Tela Ha PhIYaKHbIX Becax.

4. Usmepenue o0bEMa Tena.

5. U3Mepenue mIoTHOCTH TBEPAOTO Tela.

6. ['pamynpoBanue npy>XKuHbI U U3MEPEHHUE CUIT JUTHAMOMETPOM.

7. N3MepeHue cuiibl TPEHUS ¢ IOMOIIbIO IMHAMOMETPA.

JemMoHcTpanuu

Tpaektopusi IBIKEHUS IIApHKa HAa LIHYpe U IIapuKa, MoA0packiBaeMOro BBepX. SIBieHue
uHepuuu. PaBHOMepHOe JBMKEHHME My3bIpbka BO3[yXa B CTEKJISHHOM TpyOKe C BOJOH.
Paznuunbie Buapl BecoB. CpaBHEHHE MAacC TEJ C MOMOILBIO PaBHOILIEYUX BECOB. B3BemmnBanue
Bo3ayxa. CpaBHEHME MacC paszIUYHBIX TeJl, UMEIOIIUX OJWHAKOBBII 00BeM; O0OBEMOB T,
UMEIOIINX OJMHAKOBBIE Macchl. 3Mepenue cuibl o aedopmanuu npykuHbl. CBONCTBA CHITBI
Tpenust. Crnoxenue cuil. PaBHoBecue Tena, Merolero och BpameHus. CrocoObl yMEHbILIEHUS U
YBEIUYEHUS CUIIbI TpeHUs. [[oIIMITHUKY pa3InyHbIX BUJIOB.

KonTponbhas padota.

JlaBjieHUe TBePABIX TeJ, :kujaKocTeii u razos (304)

Hasnenue. JlaBnenune tBepapix ten. JlaBnenue raza. OObsICHEHUE JTABJICHHS Ta3a HA OCHOBE
MOJIEKYJIIPHO-KMHETUYECKUX mpeacTaBieHuid. [lepegavya naBneHus razaMM M KUIKOCTSIMHU.
3akon [lackams. CooOmaromue cocyabl. ATmochepHoe naBieHue. MeToasl H3MEpeHue
atMocepHoro maBneHusi. bapomerp, MaHOMeTp, Hacoc. 3akOH Apxumesna. YCIOBUS IIaBaHUS
Tel. Bo3gyxonnaBanue.

@ponmanvheie 1abopamopHsie pabomol

8. OnpenenieHre BBITATKUBAIOMIEH CUIIbI, IEUCTBYIOIIEH HA TOTPYKEHHOE B JKHIKOCTh TEJIO.

9. BolsicHeHMe yCIOBU TUIaBaHUS Tela B )KUJIKOCTH.

JemoHcTpanyu

3aBUCHUMOCTD JIaBJIEHUS OT JEHCTBYIOLIEH CUJIBI M TUIOLIAAN Onopkl. Pa3pe3anue miactuinHa
TOHKOM MpoBOJIOKOM. JlaBieHue rasa Ha creHku cocyna. Illap Ilackans. JlaBieHune BHYTpH
xuakoctd. CooOmiaromyecst cocyabl. YCTpoilcTBo MaHnomeTpa. OOHapykeHHe aTMOC(hepHOro
naBneHus. M3mepenue atmocdepHOro naBieHUS OapOMETPOM-aHEPOUIOM. YCTPOWCTBO |



JIEMCTBHE THUIPABIMYECKOrO IIpecca. YCTPOMCTBO M JEWCTBHE Hacoca. JlelicTBue Ha TeElo
apXUMEJIOBOM CHJIBI B )KUJIKOCTH U raze. [LmaBanue ten. OnbiT Toppudeiiu

KonrponbHas pabora.

Pa6ora u momHocTh. JHeprus (19 u)

Mexannueckass pabora. MomnOocTh. [IpocThie MexaHW3Mbl. MOMEHT CHIBL. Y CJIOBHS
paBHOBecHsl pblyara. «30J0TO€ MpaBHIIO» MeXaHukH. Buabsl paBHoBecusi. Kosdduument
nonesnoro gedcrus  (KIIJ). Oueprusi. IloreHumanbHass W KUHETHYECKas DHEPrusi.
[IpeBpaienue 3Hepruu.

@Dponmanvhele 1ab0pamopHvle pabomsl

10. BoisicHeHHEe yclIOBHSI paBHOBECHS phlyara.

11. Onpenenenue KII/I npu noaseme tena 1o HaKJIOHHOW MJIOCKOCTH.

JeMoHcTpanuu

[Tpocteie Mexanusmel. [IpeBpaieHne SHEprun MpHu KOJIEOaHUAX MAATHUKA, PACKPYYHBaHUH
NPYXKHUHBl 3aBOJHONM WIPYIIKH, IBUKEHHE «CerHepoBa» Koseca M3mepeHue paboThl mpu
nepeMeleHH Tela. YCTPOWCTBO M JeicTBUE pblyara, OiokoB. PaBeHcTBO pabor mpu
UCIIOJIb30BAHUU TPOCTBIX MEXAaHHW3MOB. YCTOHYMBOE, HEYCTOWYMBOE U Oe3pazIuvyHoe
paBHOBECHS TEII.

Kontponbnas pabota.

IToBTOpenue usyyennoro(54)

Peszeps 2u

8 KIIACC (102 4, 3 u B HEnemto)

TensioBble siBjeHusn (38 )

TemioBoe nuxenue. TemnoBoe paBHoBecue. TemnepaTtypa. Buyrpennss sueprus. Pabora u
terutonepenaya. TemnonpoBoaHocts. Konsekius. M3nyuenune. KonndyectBo TenaoTel. Y aenbHas
TEIUIOEMKOCTh. Pacder KojudecTBa TEMJIOTHI NpPU TEIJIOOOMEHE. 3aKOH COXPaHEHUs u
IPEBpALLEHHs] SHEPIUU B MEXaHUUECKUX U TEIUIOBBIX MPOLIECCaX.

[InaBneHne u OTBEpJAEBaHUE KPUCTAIMYECKUX TeJl. YJelbHas TeIUloTa IUIaBJICHUS.
Hcnapenne wu koHjeHcaumu. Kunenwe. BrnaxsHocTs Bo3ayxa. VYIenbHas — TeIuioTa
napooOpa3oBaHus U KoHJeHcauu. OObsiCHEHNE U3MEHEHHS] arperaTHOr0 COCTOSIHUS BEIECTBa
Ha OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX MPENCTABICHUM. 3aKOH COXpPAaHEHHs DJHEpPruu B
TEIUVIOBBIX TMporeccax. [IpeoOpazoBaHue 5SHEpruM B TEIUIOBBIX MalllMHax. JlBurarenp
BHyTpeHHero cropanus. Ilapoas typOuna. KIIJl TtemmoBoro nasuratens. OKOJIOTHYECKHE
po0OJIEMBI UCIIOIB30BAHUSI TEIIJIOBBIX MAIIHH.

@ponmanvhvie 1abopamopHvie pabomol

1. CpaBHEHUE KOJIMYECTB TEIIOTHI IPH CMELIMBAHUU BOJIbI PA3HOM TeMIlepaTypsbl.

2. 3Mepenue yaenpHOM TEMII0EMKOCTH TBEPAOTO Tea.

3. 3mepenue BIaXXHOCTH BO3/yXa.

JeMoHcTpanun

Harpesanue xunkoctu B laTyHHOM TpyOke. HarpeBanue xuakoctel Ha IByX ropeJikax.

Harpesanue BOJbI IpU CrOPaHUU CYXOT'O FOpPIOYETO B ropeinke. OXiaxaeHue KUIKOCTH IpU
ucnapenuu. HaGmioneHue mpoiiecca HarpeBaHMsT M KHUIIEHHS BOJIbI B CTEKJISIHHOM KoJoe.
[TpuHuMn neicTBUs TepMoOMeETpa. TeIrIonpoBOAHOCTh PAa3IMYHBIX MaTepuanoB. KoHBekius B
KHUJIKOCTAX M razax. Teruionepenada myTeM u3nydeHus. SBneHue ucnapenus. HaGmionenue
KOHJCHCALlUM TIapOB BOJbl Ha CTaKaHE CO JIBJOM. YCTPOMCTBO KajopumeTrpa. Mogenb
KPUCTAJUIMYECKON PEIIETKH.

Konrponsnas pabora.

duaekTpudeckue aBjaeHus (37 4)

Onexrpuzauus Ten. J[Ba poaa 31EKTpUUYECKUX 3apsiioB. B3anuMozeiicTBue 3apsyKEHHBIX TEIl.
[TpoBOAHMKH, TUAIEKTPUKHA M MOJYIPOBOJHUKHU. DJIEKTPUUECKOE IMoJie. 3aKOH COXpaHEHHS
IIEKTPUYECKOr0 3apsaa. JeamMocTh 3JIEKTpUYECKOro 3apsna. OieKkTpoH. CTpoeHue aToma.



OneKTpuuecKkuil ToK. J[eCTBUE AIEKTPUUYECKOr0 MOJIs Ha 3JIEKTpUYecKue 3apsiabl. McTounuku
TOKa. Onekrpuueckas menb. Cumia Toka. DJEKTPUYECKOE HampsKEHHE. JIEKTPUUECKOe
conporuBiieHue. 3akoH Oma qns ywactka uenu. IlocienoBarenpHOe U MapayliesibHOE
COeIMHEHHUE MPOBOIHUKOB. PaboTa n MOIIHOCTH 3JEKTpHUUECKOro Toka. 3akoH J[xoyns—IleHna.
Kongencarop. [IpaBuia 6e3omacHocTd pu paboTe ¢ AIEKTPOIpudopamu.

DpormanvHovle 1a60pamopHvle pabomol

4. COopKa 3JEKTPUIECKON LN U U3MEPEHHNE CHIIbI TOKA B €€ Pa3IMYHbIX yJacTKaX.

5. U3mepenne HanpsiKeHHs] Ha Pa3IMYHbIX y4acTKaX dJIEKTPUUYECKOM LIETH.

6. PerynupoBaHue CHIIBI TOKa PEOCTATOM.

7. 3mMepeHue conpoTUBICHUS TPOBOJHUKA IIPU TOMOIIHM aMIIEpPMETPa U BOJIbTMETPA.

8. M3mepeHre MOITHOCTH U PabOTHI TOKA B AJIEKTPUUYECKON JIaMIIE.

JeMoHcTpanuu

Onexrpuzanus Ten. B3zaumonelicTBUE HAIEKTPU30BAaHHBIX Tel. J[Ba poja ayeKTpUYecKuX
3apsA0oB. YCTpPOWCTBO U JeiicTBHe 3iekTpockomna. OOHapyKeHHe MOl 3apsHKeHHOro Iiapa.
JlenuMocTh 3NEeKTpUYECKOro 3apsia. B3aumoneiicTBuE mNapajleNIbHbIX MPOBOJHUKOB IpHU
3aMbIKaHUU LENU. Y CTPOMCTBO KOHAEHcaTopa. [IpoBonHuku m uszonatropsl. M3mepeHue cuibl
TOKa ammepMmerpoM. I3mepenue HampsbkeHUss BOJbTMETpoM. PeocraT u  MarasuH
COIPOTHUBJICHUIA.

KonTponbhas padora — 2u.

DJIeKTPOMarHuTHbIe siBJieHus (7 4)

OneiT Opcrtena. MarnuTHoe 1moisie. MarHuTHoOe mojie MPSMOro TOKAa. MarHuTHoe IoJie
KaTymiku ¢ TOKOM. IlocTositHHbIE MarHuTbl. MarHuTHOE MOJieé TOCTOSIHHBIX MArHUTOB.
MarnutHoe mnose 3emun. B3aumoneiictBue MarHuToB. JleWicTBME MarHMTHOTO TIOJIA Ha
MIPOBOJIHUK C TOKOM. DJIEKTPUUYECKHI IBUTATEb.

Dpoumanvhvle 1a60pamopHvle padomsl

9. COopka 31eKTpOMarHuTa 1 UCIbITaHUE ero JeHCTBUS.

10. M3yueHue 31eKTpUUECKOro ABUTaTesl IOCTOSHHOIO TOKA (Ha MOJEIN).

JlemoHcTpanuu

OmneiT OpcTena. MarnutHoe nosie Toka. JleiicTBre MarHUTHOTO 1OJIsE HA POBOJHUK C TOKOM.

B3anmoneicTBre MOCTOSHHBIX MAarHUTOB. Y CTPOMCTBO M JIEUCTBUE KOMIIaca. Y CTPOMCTBO
AIIEKTPOIBUTATES.

CgertoBbie siBjieHus (12 v)

Hcrounnkn cera. [IpsMonuHEnHOE pacnpocTpaHEeHUE cBeTa. Buanmoe IBHKEHHE CBETHIL
Ompaodicenue céema. 3aKOH OTpa)xkeHUsI cBeTa. [[nockoe 3epkano. Ilpenomnenue ceera. 3aKoH
npenomiieHus: cera. JIuH3bl. DoKycHOe paccTosHME JMH3BL. OnTHuYeckas Cuila JIMH3BL.
N300paxkenus, naBaemsble UH30M. ['1a3 kak ontuyeckas cucrema. OnTuyeckue npruOopkl.

DponmanvHble 1ad0pamopHvie padomol

11. ITony4yeHnue n3o0pakeHUH IpU MOMOIIH JTMH3BI.

JleMoOHCTpaL U

[TpsimonuHeiiHOe pacnpocTpaHeHue cBeta. [lomyuenne Tenu n nonmyrenu. OTpaxkeHue CBETa.
[Ipenomnenue ceera. Xoj Jydei B coOuparomiei jauH3e. X0 JIydeil B pacCEeMBAIOIICH JTUH3E.
[Tony4yenne mzoOpaskeHH ¢ MOMOIIbIO JUH3. [IpuHIMI neiicTBUS MPOEKIIMOHHOIO anmnapara u
doroanmnapara. Mozens rnasa.

Konrponsnas pabora.

[ToBTOpenue nzydennoro (44)
Pezeps (4u).

9 KJIACC (136 4, 4 4 B HEnen0)
3aKkoHBI B3aUMO/IECTBUS U IBHKeHUs TeJl (82 u)
MarepuanpHas Touka. Cuctema oTcuera.
[Tepememnienune. CKOpOCTh MPSAMOJIIMHEHHOTO PABHOMEPHOTO JIBHKCHHUSI.



[TpsimonuHEtHOE PAaBHOYCKOPEHHOE JBM)KEHHME: MIHOBEHHAs CKOPOCTb, YCKOpEHHE,
IepeMEIICHHE.

['paduky 3aBHCHUMOCTH KHHEMAaTHYECKHUX BEJIMYMH OT BpPEMEHH NpPU PABHOMEPHOM H
PaBHOYCKOPEHHOM JIBHKECHUU.

OTHOCHUTEIBHOCTh MEXAHUYECKOI'O JABM)KEHHA. [ eolleHTpuueckass M TIelMOLEHTpUYECKas
CUCTEMBI MUDA.

NuepuuanpHas cucreMa orcuera. IlepBblil, BTOpoil ¥ TpeTuid 3akoHbl HproToHa.

CpobonHoe manenue. HeBecomocTb. 3aKOH BCEMHUPHOIrO TAroTeHus. MckyccTBeHHbIE
CIyTHUKH 3EMIIU.

Hmnynbec. 3aKOH COXpaHEHUs uMIyiabca. PeakTuBHOE JBUKEHHUE.

@Dponmanvrsie 1abopamopHsie padomvl

1. UccnenoBanue paBHOYCKOPEHHOTO JBM)KEHUS 0€3 HaualbHOM CKOPOCTH.

2. OmpenieneHue JKECTKOCTH MPYKUHBI.

3. H3mepenue cuibl TpeHUs cKoiubxeHud. OmpezneneHue KodppuUUUEHTa TpPEeHUs
CKOJIb)KEHUS.

4. 3yueHue yciaoBUil paBHOBECHs Tell MO AeHCTBUEM HECKOJIBKHUX CHJI.

5. Msmepenne KII/ mpocThix MEXaHU3MOB U MAIIHH.

KoHnTtposbHas padota — 34.

Mexanuuyeckoe Kojiedanue U BOJTHbI. 3BYK (12 4)

KonebarenbHoe nsmxenue. Konebanus rpysa Ha mnpyxkuHe. CBoOojaHble KojeOaHus.
KonebarenbHas cucrema. MasTHUK. AMIUTUTY/AA, TIEPUOI, YacToTa Kosiebanuid. [["apmonndeckue
KoJeOaHus|.

[IpeBpamenne »HEprud NpU KOJIEOATEIHHOM JBW)KCHUH. 3aTyxalomme KoJieOaHusl.
Beinyxaennslie konebanus. Pezonanc.

PacnpocTpanenue konebanuii B ynpyrux cpenax. llomepedyHbie W TPOJOJIBHBIE BOJIHBI.
Jlinna BonHbl. CBSA3b AJIMHBI BOJHBI CO CKOPOCTBIO €€ pAacCHpOCTPAHEHUS U IEPUOJOM
(vacToToil).

3BykoBble BOJIHBL. CKOpOCTh 3ByKa. BbicoTa, TeMOp M IpOMKOCTh 3BYKa. DX0. 3BYKOBOM
pe3onaHnc. UHTepdepenius 3syka

@ponmanvHvie 1abopamopHvie pabomol

6. McciienoBanre 3aBUCUMOCTH TIEPUOJIa U YACTOTHI CBOOOJHBIX KOJEOAHWW MasTHHUKA OT
JUIMHBI €70 HUTH.

KonTponbhas padota.

DaekTpomMaruuTHoe moJie (15 u)

OnHOpOIHOE U HEOJHOPOIHOE MAarHUTHOE TOJIE.

Hanpasnenue Toka 1 HanpaBJeHUE JIMHUM ero MarHUTHOro nouist. [IpaBuiio GypaBuunka.

O6napysxeHue MmarautHoro nosis. [Ipasuio neBoit pyku.

Nuaykuuss MarHUTHOrO mojss. MarautHbeiil notok. Oneitel Dapanes. DIEKTpOMarHUTHAS
nHayknusa. Harpasnenne nHayknmoHHoro Toka. [Ipasmiio JIenna. SIBnenne camoMH yKIuu.

[lepemennbiii Tok. I'eHeparop mnepemeHHoro Toka. IIpeoOpa3oBaHust 5Hepruu B
anektporeneparopax. Tpancpopmarop. [lepenaua snekTpuueckoil JHEPTUH Ha PACCTOSIHUE.

ONEKTPOMarHUTHOE TOJ€. JJIEKTPOMAarHuTHble BOJHBL. CKOpPOCTH pacnpOCTpaHEHUs
AIIEKTPOMAarHUTHBIX BOJIH. BiMsiHME 31€KTPOMAarHuTHBIX U3TYyYeHHH Ha )KUBbIE OPIraHU3MBI.

Konebarenbupiii  koHTyp. [lonmyueHue »ieKTpoMarHUTHBIX — KojeOanuil. [TpuHImmbI
PaauoCBS3H U TEIEBUICHUS.

Wutepdepennyst cBera. OJeKTpOMarHUTHas npupoia cBera. llpemomiienue cBera.
[Tokazarens npenomienus. ucnepcus csera. Lgera Ten. Cnekrporpad u crnekrpockorn. Tumsl
ONTUYECKUX CHEKTpOB. CrnekTpanbHbld aHanu3. IloriomeHne M ucnyckaHue CBETa aTOMaMH.
IIponcxoxaeHUe INHEWYaThIX CIIEKTPOB.

@DponmanvHeie 1abopamopHsie pabomvl

7. 3ydeHue BICHUS 3J€KTPOMAarHUTHON MHAYKLIUH.

8. HaGmroieHue CIUIOIMHOTO U IMHEHYAThIX CEKTPOB UCITYyCKAHUS.



CtpoeHue aToma n aToMHOrO0 sigpa (11 u)

PannoakTMBHOCTH KaK CBUJIETENIHCTBO CIOXKHOTO CTPOCHHS aTOMOB. Anb(a-, OeTa- u ramma-
U3ITy4YEHHUS.

Omneitel Pesepdopna. SnepHas moaens aTroma.

PanuoaxkTuBHBIE IpEBpallieHNs aTOMHBIX siziep. CoxpaHeHue 3apsiIoBOro U MacCOBOTO YMCEN

DKCIEpUMEHTAIbHbIE METO/bI UCCIEAOBAHUS YACTHII.

IIpoTOHHO-HENTPOHHAA MOJEND saApa. PU3HMUECKUN CMBICI 3apsI0BOTO U MacCOBOTO YHUCEIL.
Uzotomnsl. [IpaBuna cMmemnienus ais anbda- u 6era-pacnaga

DHeprusi CBsI3U YacTHll B siape. Jlesnenue syiep ypaHa.

Ilennas peakuusa. SlnepHas sHepreTvka. DKOJOTHYECKHE MpoOsieMbl pabOThl aTOMHBIX
ANEKTPOCTAHIIUN.

Ho3umerpus. Ilepmon mnomypacnaga. 3akOH paJuOAKTUBHOIO pacnaja. BrusHue
paZiOaKTUBHBIX U3ITyYEHUI Ha )KUBbIE OPTaHU3MBI.

Tepmosinepnas peakuusi. crounuku sueprun CoJlHLIA U 3BE3I.

Dpoumanvrvle 1a60pamopHvle padomol

9. U3zyuenue aeneHus siapa atoMa ypana rno ¢potorpaduu TpeKoB.

10. M3yueHne TpeKoB 3apsHKEHHBIX YaCTHIL ITO TOTOBBIM (oTOrpadusim.

Kontponbnas pabota.

Ctpoenue u 3Bosonns Beenennoii (5 1)

Cocras, cTpoenue 1 npoucxoxaeHue ConHeuHON CUCTEMBI.

[Tnanets! u Manbie Tena COTHEYHON CUCTEMBI.

Crpoenue, nznydenue u sBontonus ConHUa U 3BE3.

Crtpoenue u 3Bosorus BeeneHnoil.

IMoBTOpeHue n3yueHHoro (34)

Peseps 4u.

e TpeGoBaHusl K YPOBHIO IOATOTOBKH 00Y4YaIOIIMXCS.

Du3UKa U ee PoJib B IO3HAHUU OKPY/KAKIIEro MUpa

HpeI[MeTHI)IMI/I pe3yjibTaTaMu OCBOCHHA TEMbI ABJISAIOTCA:

— NOHMMaHMe (PU3NYECKUX TEPMUHOB: TEJIO, BEIIECTBO, MAaTEPHS;

— yMEHHE MPOBOJUTH HAOMIOAEHNS (QU3NYECKUX SBICHUM; U3MEPATh (PU3NUECKHE BEIMYUHBI:
paccTosiHue, IPOMEXYTOK BPEMEHH, TeMIIepaTypy; ONpeaeaTh LIeHy JeeHHs Kbl npudopa
C YYETOM HOTPEIIHOCTH U3MEPEHUS;

— IMOHMMAaHHUE POJIM YYEHBIX Hallel CTpaHbl B Pa3BUTUU COBPEMEHHOW (DPM3MKU U BIHSHUU HA
TEXHUYECKHUI U COLIMAIBHBIN MTPOTpeccC.

Mexannyeckue siBJIeHHUS

HpeI[MeTHI)IMI/I pe3yjibTaTaMu OCBOCHHA TEMbI ABJISAIOTC:

— TIOHMMaHHME U CIIOCOOHOCTh OOBSCHATh (PU3MUECKUE SBICHHS: MEXaHHYECKOe JBI)KEHUE,
PAaBHOMEPHOC M HEPABHOMCPHOC ABMXKCHUC, MHEPLUA, BCCMUPHOC TATOTCHUEC, PABHOBCCUC TCII,
IpeBpalleHHe OJIHOTO BHJA MEXAaHWYECKOH SHEpruu B JpYyroi, arMocdepHoe AaBlCHHE,
JTaBJICHUE KUAKOCTEH, Ta30B M TBEPABIX TeJl, IUIABAHUE TeJ, BO3/IyXOIJIaBaHUE, PACIIOJIOKEHNE
YPOBHS JKUKOCTH B COOOIIAOLIMXCS COCY/aX, CYIIECTBOBAaHUE BO3AYIIHOW 000J0YKH 3eMIIH,
CHOCOOBI YMCHBIICHUSA U YBCIIMYCHUSA JaBJIICHHA,

— MOHUMAaHHE U CIIOCOOHOCTh OMUCHIBATh M OOBICHATH (PU3MUECKUE SBJICHUS: IMOCTYIATEIbHOE
JBUKEHHE, CMEHA JIHSI U HOYM Ha 3emiie, CBOOOIHOE MaJIeHUE TeJl, HEBECOMOCTb, ABMKEHUE IO
OKPY)KHOCTH C TIOCTOSHHOW TIO MOAYNIIO CKOpPOCTBIO, KOJeOaHUs MaTeMaTU4ecKoro M
NPYXKUHHOTO MasiTHUKOB, PE30HAHC (B TOM YHCIE 3BYKOBOM), MEXaHMYECKHE BOJIHBI, JJIMHA
BOJIHBI, OTPaKEHUE 3BYKa, 9X0;

— 3HaHME€ U CIOCOOHOCTb JaBaTh OMNPEJEICHUS/ONUCAHUS (QU3NYECKUX MOHSTHM:
OTHOCHUTEJIBHOCTb  JIBKEHMS, IepBasg KOCMHUYECKash CKOpPOCTb, PEaKTUBHOE JBH)KECHUE;
(1)I/ISI/I‘IeCKI/IX MO)ICJ'ICfI: Mar€puajbHas TOYKa, CHUCTEMA OTCUCTA, CbI/ISI/I'—IeCKI/IX BECINYHNH:



IepEeMELIEHNE, CKOPOCTh PABHOMEPHOI'O MPSIMOJIUHENHOIO JBUKEHHS, MTHOBEHHAs: CKOPOCTh U
YCKOpEHHE  IPU  PAaBHOYCKOPEHHOM  MNPSAMOJMHEWHOM  JBW)KCHHH,  CKOPOCTH U
LEHTPOCTPEMUTENBHOE YCKOPEHHME IIpU PAaBHOMEPHOM JIBJKEHUU Tejla IO OKPYXHOCTH,
MMITYJIbC;

— YMEHHE U3MEpPSTh: CKOPOCTh, MTHOBEHHYIO CKOPOCTb U YCKOPEHHE IPU PaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JIBHJKEHUH, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE IIPH PABHOMEPHOM JIBUIKEHUU
1o

OKpPY)KHOCTH, MaccCy, CWIy, BEC, CHJy TPEHUs CKOJIbXKEHHUS, CHIy TPEHUs KayeHUs, O0O0BbeM,
IUIOTHOCTh TE€Ja, PAaBHOJCHCTBYIOIIYIO CHJI, JEHCTBYIOUIMX Ha TEJIO, MEXaHHMYECKyI0 padoTy,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT cuibl, KIIJ[, mOTeHIMaNbHYI0 U KMHETHYECKYIO SHEPTHIO,
aTMocgepHOoe AaBIICHHE, JaBJICHNE )KUKOCTH Ha THO M CTEHKHU COCYAa, CHITy ApXUMea;

— BJIaJICHUE DKCIIEPUMEHTAIILHBIMA METOIaMHU HCCIIEJOBAHMSI 3aBUCUMOCTH: IIPOUIEHHOTO ITyTH
OT BPEMEHM, YIIMHEHUS MIPYKUHBI OT MPUJIOKEHHOMN CHUJIbI, CHJIbI TSYKECTH Tela OT €ro Macchl,
CHJIBI TPEHUS CKOJIBKEHMSI OT ILIOLIAAN COIPUKOCHOBEHMSI TEI M CHIIBI, IPMKUMAIOIIEH TEJIO K
MOBEPXHOCTH (HOPMAJIBHOTO JABJICHUS ), CHIIBI ApXrUMea 0oT 00beMa BEITECHEHHOM TEJIOM BOJIBI,
YCIOBUHM IUIABaHUs TeJla B JKUJKOCTH OT JCHCTBHMSI CHUJBI TSDKECTH W CHIIBL Apxumena,
3aBUCHUMOCTH IIEPUO/IAa U YaCTOTHI KOJIEOaHUI MasiTHUKA OT IJIMHBI €r0 HUTH;

— BJIAJICHUE DKCIEPUMEHTAIbHBIMU METOAAMM UCCIIEJOBAHMS IIPU OIPEIEICHUNA COOTHOLICHUS
CWJI U IUIeY, /11l paBHOBECUS pblyara;

— IOHUMAaHHE CMbICTIAa OCHOBHBIX (DU3MYECKHMX 3aKOHOB: 3aKOHBI HbIOTOHA, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOH ['yKa, 3aKOH COXpaHEHUS HMIIYJbCA, 3aKOH COXPAaHEHHUs SHEPIuHu, 3aKOH
[Tackans, 3aKkoH ApxuMea 1 yMEHUE IPUMEHATh UX Ha MPAKTHKE;

— BJaJieHue croco0amMH BBINOJIHEHMS] PACUETOB IPU HAXOXKIEHUM: CKOpPOCTHU (CpenHen
CKOpPOCTH), ITyTH, BPEMEHH, CHJIbI TSXKECTH, Beca Tella, INIOTHOCTH Teja, 00beMa, Macchl, CUIIbI
YIIPYrOCTH, PAaBHOAEHCTBYIOUICH CHJI, MACUCTBYIOIIUX Ha TEJNO, MEXaHWYeCKOH paboTHl,
MOIIHOCTH, YCJIOBUS paBHOBECUS CHUJI Ha peluare, MomeHTta cwibl, KIIJ[, kuHernueckoil u
NOTEHLMAJIbHONU SHEPrUM, /aBJICHUS, JABJICHUS XHUAKOCTU HAa JHO U CTEHKHU COCYJa, CHJIBI
ApxuMeza B COOTBETCTBMM C IIOCTABICHHOW 3aJauell Ha OCHOBAaHUM HCIIOJIb30BAHMS 3aKOHOB
¢buzuky;

— YMEHHUE HaXOMTh CBA3b MEXIY PU3NUECKUMHU BETUUNHAMMU:

CHJION TSKECTH M MacCOd TeJla, CKOPOCTH CO BPEMEHEM M IyTeM, IJIOTHOCTH Tella C ero Maccoi
U 00bEMOM, CUJION TSDKECTH U BECOM TeJla;

— yMEHHeE NepeBOINTh GU3NUECKHE BEIMUNHBI U3 HecucTeMHbIX B CU 1 Hao60poT;

— INOHMMAHHE NPUHLUIOB JAEWCTBHS JUHAMOMETpPA, BECOB, BCTPEUAIOIIUXCSI B TIOBCEIHEBHOM
JKU3HU, pblyara, 0JI0Ka, HaKJIOHHOH IJIOCKOCTH, OapoMeTpa-aHeponia, MAaHOMETPa, IOPIIHEBOTO
KHUJIKOCTHOTO HAacoca, THIPaBINYECKOro Mpecca U croco0oB o0ecreyeHns 6e30MacHOCTH MPH UX
HCIIOJIb30BaHUU;

— YMEHHME NPUBOJUTH NPUMEPHI TEXHUUYECKHUX YCTPOMCTB M >KMBBIX OpPraHU3MOB, B OCHOBE
NepeMenIeHHs] KOTOPBIX JIE)KUT MPUHLUIT PEaKTUBHOTO JIBUKEHUS; 3HAHUE U YMEHHUE OOBSICHATh
YCTPOMCTBO U I€HCTBUE KOCMUYECKHUX PAKET-HOCUTEIEH;

— YMEHHE UCIO0JIb30BATh MOTY4YEHHbIE 3HaHUS B TIOBCETHEBHOM KU3HU (OBIT, SKOJIOTHUS, OXpaHa
OKPYKAaroIIel CpeIbl).

TemnoBble sIBJIEHUS

ITpenMeTHBIMU pe3yabTaTaMH OCBOEHMSI TEMBI SIBIISIFOTCS:

— TIOHUMaHWE W CIOCOOHOCTh OOBACHATH ¢u3ndeckue sBieHus: auddys3us, Oobpmas
C)KMMAaEeMOCTh Ta30B, Majlasg CKUMAEMOCTh >KMJIKOCTEN M TBEPABIX TE€J, KOHBEKIUS, U3JIy4YEHUE,
TEIUIONPOBOAHOCTh, U3MEHEHHE BHYTPEHHEH SHEpruu Teila B pe3ysbTare TeIUIoNepenadyud Wid
paboThl BHEUIHMX CHJI, MCIapeHue (KOHAEHCAlMs) W IUlaBieHUEe (OTBEpJeBaHUE) BEIIECTBA,
OXJIQXKIEHUE JKUJKOCTH IIPH UCTIapEHHUH, KUTIEHNE, BINaJIEeHHE POCHI;

— BJIQJICHHUE YKCIIEPUMEHTAIBHBIMA METOIaMHU UCCIIEA0BAHUS



MIpU OTMPEJECICHUH Pa3MEPOB MAJIbIX TeJl, 3aBUCUMOCTH OTHOCUTEIHHOM BIIAXKHOCTH BO3/lyXa OT
JIABJICHUs BOJSHOIO Iapa, COAEPIXAIIEroCs B BO3/yX€ IpU JAAHHOW TEMIIEpaType; NaBICHUS
HACBIIIEHHOI'0 BOJSHOIO 1apa; ONPEIEICHUS yACIbHON TEIUIOEMKOCTH BELIECTBA;

— MOHHMMaHUe NTPUYUH OPOYHOBCKOTO JABMKCHUSI, CMAYMBAHUS U HE CMaYMBaHUS TEN; pa3Inyus
B MOJIEKYJISIPHOM CTPOCHHUU TBEPJIbIX TEJ, )KUIKOCTEN U a30B;

— IIOHUMaHWE€ [PUHLHUIOB JEUCTBUS KOHJEHCALIMOHHOIO M BOJIOCHOTO T'HUI'POMETPOB,
MICUXPOMETpa, JBUTATENS BHYTPEHHETO CTOPaHUs, MAPOBOM TypOMHBI M CIIOCOOOB 0OeCTICUeHUS
0€30MacHOCTH MPH UX UCIOJIb30BaHUMY;

— YMEHHME U3MEPATh: TEMIIEPATYPY, KOJIUYECTBO TEIJIOTHI, YACIbHYIO TEMIOEMKOCTh BEIIECTBA,
YAEJbHYIO TEIUIOTY IIJIaBJICHUS BEILECTBA, BIAXKHOCTh BO3yXa;

— IIOHMMAHHWE CMBbICIA 33aKOHA COXPAHEHUS W IPEBPAILLCHHUS SHEPrUM B MEXAHUYECKHX U
TEIJIOBBIX ITPOLIECCAX U YMEHUE IPUMEHSTh €r0 Ha IPAKTHUKE;

— OBJIQJICHHE CIIOCOOAMH BBINMTOJIHCHUS PACUYETOB ISl HAXOXICHUS: YACIBHON TEIIOEMKOCTH,
KOJIMYECTBA TEIJIOThl, HEOOXOAMMOIO [UIsi HAarpeBaHUs Teja WM BbIAEISIEMOr0 UM IpHU
OXJIAKJICHUM, YAEIbHOM TEIUIOTHI CrOpaHHsl TOIUIMBA, YACIbHOM TEIUIOTHl IUIABJIEHUS,
BJIQXKHOCTH BO3/1yXa, YJEJIbHOW TEIIOTH mapooOpa3oBanus u konaencauuu, KIIJ] temmoBoro
JIBUTATEJIS;

— ymenue nonb3oBaThesi CH U mepeBOAUTh €AMHMIBI M3MEpeHHs] (PU3UYECKHX BEIHYUH B
KpaTHBIE U I0JIbHBIC €TMHULIBL;

— YMEHHE UCIOJIb30BaTh MOJTYYCHHbIE 3HAHUS B TIOBCETHEBHOM KU3HU (OBIT, SKOJIOTHUS, OXpaHa
OKPY>KaIOIIECH CPeIbl).

DJIeKTPOMArHUTHBbIE SIBJICHHUS

[IpenMeTHBIMU pe3yIbTaTaMU OCBOEHHUS TEMBI SIBJIIFOTCS

— MOHUMAaHHUE U CIIOCOOHOCTh OOBACHATH (PU3MUECKUE SBICHUS: JIEKTPU3ALIUS TeJ, HarpeBaHUE
MIPOBOJHUKOB 3JIEKTPUUECKUM TOKOM, DJIEKTPUYECKUNA TOK B METAJUIAX, SJICKTPUUECKHUE SABICHUS
C MO3MIMM CTPOCHUSI aTOMa, JEUCTBUS SJIEKTPUUYECKOIO TOKA, HAMAarHMYEHHOCThb XKele3a U
CTajy, B3aWMOJICHCTBUE MArHUTOB, B3aUMOJCHCTBUE IPOBOAHUKA C TOKOM W MAarHUTHOMU
CTPEJIKH, JCWCTBME MArHUTHOrO TOJi1 Ha TMPOBOJAHUK C TOKOM, HPSIMOJMHEUHOE
pacnpocTpaHeHue CBeTa, 00pa30BaHUE TEHU U TIOJIYTEHU, OTPAKEHUE U NIPEIIOMIICHUE CBETA;

— TOHMMaHUE U CHOCOOHOCTh OINHUCHIBATH U OOBSACHATH (U3UYECKUE SBICHUS/TPOIECCHI:
ANEKTPOMArHUTHAs WHIYKLIMS, CAMOMHIYKIMS, NPEIOMIICHUE CBETa, JUCIEPCHUS CBETA,
MOTJIOIIEHNE U UCITYCKAaHUE CBETa aTOMaMH, BO3HUKHOBEHUE JIMHENYATHIX CIIEKTPOB UCITYCKAHUS
Y TIOTJIOLICHHUS;

— 3HAHHWE U CMOCOOHOCTH JaBaTh OIpPEIETICHHs/ONUcaHus (PU3NYECKUX TMOHSATHI: MarHUTHOE
noje, JMHUM MAarHATHOM WHAYKUWH, OJHOPOJHOE W HEOJHOPOJHOE MArHUTHOE TOJIE,
MarHuUTHbI ~ TMOTOK, TEPEMEHHBIM  AIEKTPUYECKUH  TOK, OJEKTPOMAarHUTHOE  IMOJIE,
AJIEKTPOMATrHUTHBIE BOJIHBI, SJEKTPOMArHUTHBIC KOJICOAHUS, PaTUOCBs3h, BHUIMMBIA CBET;
bu3NYeCKUX BEIMYMH: MarHUTHAs MHIYKIUS, WHAYKTUBHOCTH, MEPHOJ], YaCTOTa M aMIUIUTYAA
AJIEKTPOMATrHUTHBIX KOJIEOAHUM, TTOKA3aTeNI MPEJIOMIICHUS CBETA;

— 3HaHHe (HOPMYIHUPOBOK, MOHMMAHHE CMBICIA M YMEHHE MPHUMEHSITh 3aKOH MPEIOMIICHUS
cBeTa ¥ mpaBwio JIeHa, KBaHTOBBIX MMOCTynaToB bopa;

— MOHMMAaHHE CMBICIIa OCHOBHBIX (DU3MUECKUX 3aKOHOB M YMEHUE MPUMEHAITh UX Ha MPAKTHKE:
3aKOH COXPAaHEHMs JJIEKTPUYECKOro 3apsiaa, 3akoH Oma s ydacTka 1enu, 3akoH JDxoyimss—
JleHna, 3aKOH OTpa)k€HUs CBETa, 3aKOH MPEIOMJIEHUS CBETa, 3aKOH MPSMOJMHEHHOTO
pacnpoCTpaHEHUs CBETA;

— YMEHHE U3MEPATH: CUITY AIEKTPUUECKOTO TOKA, AJIEKTPUUECKOE HAMPSIKEHUE, DIICKTPUUECKUI
3apsi, DJEKTPUUECKOE COMPOTHUBIIEHUE, (POKYCHOE PpAcCCTOSHHME COOMparolieil JIMH3HI,
ONTHUYECKYIO CUITY JIMH3BI;

— BJIQJICHUE SKCIEPUMEHTAJIbHBIMA METOJAAMHU HCCIIEIOBaHUS 3aBUCHMOCTH: CHJIBI TOKAa Ha
Y4acCTKE LENU OT JIEKTPUUYECKOTO HANPSIKEHUSI, DIEKTPUUECKOTO COMPOTUBIIEHUS ITPOBOAHUKA
OT €ro JUIMHBI, IUIOIIAJH TONEPEYHOTr0 CEYECHUS M Marepuajia, 3aBUCUMOCTA MarHUTHOTO



NeHCTBUSL KAaTyIIKA OT CHJIBI TOKAa B LENH, M300paXEHHS OT pAacIOJIOKEHHs JIaMIbl Ha
Pa3INYHBIX PACCTOSHUAX OT JIMH3bI, YIJIa OTPAKEHUS OT yIla IaJeHUs CBETA Ha 3epKaJlo;

— NOHMMAaHHE NPUHIMIA JEUCTBUS AIEKTPOCKOINA, JIEKTPOMETPA, IajIbBAHUUYECKOIO 3JIEMEHTA,
aKKymyJsTopa, (OHapHKa, peocraTa, KOHJIEHCATOpa, JaMIbl HaKaJMBaHHUA M CIIOCOOOB
oOecrieyeHns O€30MACHOCTH MPH UX UCTIOIb30BAHUMY;

— 3HAHME HA3HAYEeHMs, YCTPOMCTBA M MpPHUHLUIA JACHCTBUS TEXHUYECKUX YCTPOMCTB:
AIIEKTPOMEXAHUYECKUH HWHAYKIMOHHBIA TEHEpaTop MEPEeMEHHOTO TOKa, TpaHchopmarop,
KoJIeOaTeNbHbIN KOHTYP, AETEKTOp, CIEKTPOCKOII, CIIEKTporpad;

— paznn4atk (HOKYC JIMH3bI, MHUMBIH (OKYC U (HOKYCHOE PACCTOSHUE JIMH3BI, ONITUYECKYIO CHITY
JMH3Bl U OINTHYECKYIO OCh JIMH3bI, COOMPAIOIIYI0O M PACCEUBAIOLIYIO JIMH3BI, M300pa)KeHHUs,
JaBaeMbIe COOMpAIOIICH U PacCenBaIOIIEH JIMH30M;

— BJIQJIGHUE CII0COOAMHU BBINOJIHEHUS PAacyeTOB JUIsl HAXOXJIEHUS: CHJIbl TOKA, HANpsKEHUs,
CONPOTUBIIEHUS NPU NAPAUIEIBHOM U IOCIEAOBATEIbHOM COEIUHEHUU IPOBOJHUKOB,
YIEINBbHOTO CONPOTUBICHHUS IPOBOJHHMKA, pabOTbl M MOILIHOCTH 3JIEKTPHUUYECKOro TOKa,
KOJIMYECTBA TEIJIOTHI, BBIAEIAEMOr0 IMPOBOJHUKOM C TOKOM, EMKOCTH KOHJIEHCaTopa, paboThl
3JIEKTPUUECKOTO MOJISl KOHJIEHCATOPa, SHEPTUU KOHJICHCATOPa,

— [IOHMMAaHHE CYTH METO/1a CHEKTPAIbHOTO aHAJIM3a U €r0 BO3MOKHOCTEH;

— YMEHHE UCIOJIb30BAaTh M0JyYCHHbIE 3HAHHSI B TIOBCEAHEBHOM KM3HU (IKOJIOTHsL, OBIT, OXpaHa
OKpY’KaroIllel cpeJibl, TEXHUKA 0€3011aCHOCTH).

KBanToBbI€ IBIICHUS

[IpeamMeTHBIMU pe3yJIbTaTaMHU OCBOCHHS TEMBI SIBISIOTCS:

— I[IOHMMaHHE€ U CHOCOOHOCTh OIUCBHIBaTh M  OOBACHATH  (PU3HYECKHE  SBICHUSA:
PaZnOaKTHBHOCTD, HOHU3UPYIOIINE H3ITyICHUS;

— 3HaHME M CHOCOOHOCTh [JaBaTh OIpPEJCIICHUS/ONUCAaHU  (U3UUYECKUX IOHATHUH:
paZnoOaKTHBHOCTD, anb(a-, OeTa- ¥ TaMMa YacTUIBl; (PU3MYECKHX MOJENIEH: MOJACTH CTPOCHHUS
atomoB, mnpeioxenHsle JI. Tomconom u 3. Pesepdopaom; mpoTOHHO-HEHTPOHHAs MOJEINb
aTOMHOIO fJpa, MOJENb Ipoliecca [eNEHUs siipa aToMa YypaHa; (U3MUECKUX BEIMYUH:
HOIJIOIEHHAsT /1032 U3JIydeHus, Ko3(p(UUMEHT KauecTBa, SKBHUBAJEHTHAs 033, MEPUOJ
HOJIypacnana;

— yYMEHHUE NMPUBOJUTH NMPUMEPHI U OOBACHATH YCTPOUCTBO U MPHUHLUN JIEHCTBUS TEXHUYECKUX
YCTPOMCTB M YCTaHOBOK: CHeTUHK ['eiirepa, kamepa BuinbcoHa, my3sIppKOBas KaMepa, siACpHbBIN
PEaKTOp Ha MEJUVIEHHBIX HEHTPOHAX;

— YMEHHUE U3MEPATh MOITHOCTH JI03bI PAJHOAKTUBHOTO U3TY4YEeHUSI OBITOBBIM JI03UMETPOM;

— 3HaHue (OPMYJIMPOBOK, MOHMMAHHE CMbICIAa M YMEHHE NPUMEHSTh: 3aKOH COXPaHEHHs
MaccoBOI'O YHCJAa, 3aKOH COXpaHEHMs 3apsia, 3aKOH paJMOaKTHBHOIO pachaia, IPaBHIIO
CMEILEHUS;

— BIAJCHHE OHKCIEPUMEHTAJIbHBIMU METOJAaMH HCCJIEIOBAaHUS B INPOLECCE H3YUYCHHUS
3aBHCHUMOCTH MOIIIHOCTH M3JIy4€HHs MPOIYKTOB pacrajia pajoHa OT BpEMEHH;

— MOHUMAaHHE CYTH SKCIIEPUMEHTAIILHBIX METOJIOB UCCIIEIOBAaHUS YACTHII;

— YMEHHE HCII0JIb30BaTh MMOJIyYE€HHbIE 3HAHUS B TOBCETHEBHOM >KM3HU (OBIT, 3KOJIOTHs, OXpaHa
OKpYXKaroIlen cpeJibl, TEXHUKA O€30M1aCHOCTHU U Jp.).

Crpoenue u 3Bo0OIUA BeesieHHOM

[TpenmMeTHBIMU pe3yJIbTaTaMH OCBOCHHS TEMBI SIBIISTFOTCS:

— NPEACTABIEHUE O COCTAaBE, CTPOCHUH, IPOUCX0XKIEHUHU U Bo3pacTe COHEYHON CUCTEMBI;

— yYMEHHE TPHUMEHSTh (PU3MUECKUE 3aKOHBI IS OOBSICHEHUS ABIOKeHHs ruiaHeT CONHEYHOM
CHCTEMBI;

— 3HaHME€ U CIOCOOHOCTh JaBaThb OMNpPEIEICHUS/ONUCAHUS  (QU3NYECKUX MOHSTHM:
TeOIEHTPHUECKAs U FeTUOLEHTPUYECKasi CHCTEMBbl MHUPA;

— oOmbscHenue cytu >3¢dekra X. Jlomepa; 3HaHne GOPMYIUPOBKU U OOBSICHEHHE CYTH 3aKOHA
9. Xab0u1a;

— 3HaHUE, YTO CYIIECTBEHHBIMHU IapaMeTpaMH, OTIMYAIOIIMMH 3BE3/bl OT IUIAHET, SIBISIFOTCS
UX MacChl ¥ UCTOYHHMKH HEPTUU (TEPMOsIIEpPHbIE PEaKLMU B HEpax 3BE31 U PaJlMOAKTUBHBIC B



HeJpax IUIAaHEeT), 4TO 3aKoH D. Xa0bia SBUJICS SKCIEPUMEHTAIBHBIM MOATBEPKACHUEM MOJIEIN
HecTalmoHapHoi Beenennoi, oTkpeiToil A. A. @puaMaHoM;

— CpaBHUBATH

¢usnyeckue M OpOUTAIBHBIC IapaMeTpbl

IUIAHET 3€MHOM TIPYIIIBI

COOTBETCTBYIOIIMMHU IMapaMETpaMU INIAHET-TUTAHTOB 1 HAXOJWUTh B HUX 06].].[66 " pa3jInd4HOC.

o TemaTndeckoe IJIAaHUPOBaHUE

C

7 KJIACC (102 4, 3 4 B He/eII0)
No
HaumenoBanue paznena Bcero vacos
pasznena
1. BBEJIEHVE. 5
Il. [IEPBOHAYAJIbHBIE CBEJIEHMSI O CTPOEHUY BEILECTBA. 7
1. B3AMMOJIEVMICTBUE TEJL 34
V. JTABJIEHUE TBEPJIbIX TEJI JKUJKOCTE U T'A30B. 30
V. PABOTA U MOILHOCTb. SHEPT UL 19
[IOBTOPEHHME U3YYEHHOI'O 5
PE3EPB 2
UTOI'O 102

8 KIIACC (102 4, 3 u B Hezemnio)

Ne

pasrena HaumenoBanue pa3zeina Bcero yacos

I TEITUJIOBBIE SAIBJIEHU L. 38

Il. OJIEKTPUYECKUE ABJIEHUA 37

Il. OJIEKTPOMATHUTHBIE ABJIEHUA 7

V. CBETOBGLIE ABJIEHUA. 12

V. I[TOBTOPEHUE NM3YYEHHOI'O 4
PE3EPB 4
UTOIro 102

9 KITACC (136 4, 4 u B Heei0)

No

paanena Haumenoanue pasnena Bcero yacos

l. [NOBTOPEHUE 4

3AKOHBI B3AUMOJEMCTBHSA 1 IBWKEHUS TEJI 82

OCHOBbI KUHEMATHUKHN 21

3AKOHbI AMHAMUWKHN 31

OJIEMEHTBI CTATUKUA 8

3AKOHbI COXPAHEHU A B MEXAHUKE 22




MEXAHUYECKUE KOJIEBAHUA U BOJIHBI. 3BYK

12

OJIEKTPOMATHUTHOE ITOJIE

15

CTPOEHUE ATOMA U ATOMHOI'O SAIPA

11

CTPOEHME U 3BOJIIOLIMA BCEJIEHHOM

[NOBTOPEHUE U3YUYEHHOI'O

PE3EPB

UTOIro

136




