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AJJAIITUPOBAHHAS PABOYAA ITPOT'PAMMA
AJIM1 C1a00BUASIIUX 00y4aomuxca (Bapuaunr 4.1)

[Ipenmet ¢usuka (6a30BbIiA YPOBEHB)

Knacc7a,78,8a,8B,9a,98B

OO0111e€ KOMYECTBO YACOB MO yueOHOMY TuiaHy 238 4, 1o 68 4. (2 4. B HeEN0) B 7-
8 kimacce, 102 4. (3 4. B HeAENM0) B 9 Kiacce

CocrasiieHa B COOTBETCTBUM ¢ DeaepanbHON pabouei mporpamMmoii no (pu3uke.

YueOHuk: dusuka 7 kiacc: 0a30Bblil ypoBeHb: yueOHuk/ M.M. Tlepbikun, A.U.
MBanoB. — Mocksa: [Ipocsewmenue, 2023.

duzuka 8 knacc: 0a3oBblil ypoBeHb: yueOHuk/ M.M. Ilepbiikun, A .M. BaHoB. —
Mocksa: IIpocsemenue, 2024.

duzuka 9 knacc: 0a3oBblif ypoBeHb: yueOHuk/ M.M. Ilepbiukun, A .M. BaHoB. —
Mocksa: [Ipoceemienue, 2025.

Paccmotpena Ha 3acenannut MO yuuTeneil €CTECTBEHHOHAYYHbIX AUCIUIIIINH
[Iporokon Ne 1 ot «27» aBrycra 2026 r.

Pykosoauresns MO Cunernazosa U.B.
(MOAMHUCH)




MNOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHasi pabodasi mporpaMMa OCHOBHOTO 001iero oopa3oBaHus AJis CIAOOBUISLIUX
oOyvaromuxcss (BapuaHT 4.1) mo ¢usmuke cooreercTByer PenepanbHON amanTUPOBaHHOMN
OCHOBHOI  001Ie00pa3oBaTebHON MporpaMme OCHOBHOrO oOuiero oOpa3oBaHUsS IS
cnaboBUISIMX O0YYarOLIMXCsl MO (U3MKE U BKJFOYAET MOSCHUTENBHYIO 3aMUCKY, COAepKaHUE
oOy4eHusl, MJaHUPyeMble pe3yJbTaThl OCBOEHMs mnporpammbl no ¢usmke. I[loscHuTe bHAs
3aMucka OTpakaeT oOLIHe LeTH U 3a0a4H U3yueHus: QU3UKU, MECTO B CTPYKTYpe y4eOHOro MiiaHa,
a TaKke MOAXOIbl K 0TOOPY COAepKAHUS U IIAHUPYEMBIM Pe3yJIbTaTaM.

Lenp peanuzauuu aaanTUPOBAHHON pado4el MporpaMMbl OCHOBHOTO 00LIero oOpa3oBaHUsl
s cnaboBuasMx — obydaroumxc: odecrniedeHue BeimoaHeHus — Tpedosanuit PIOC OO0
obyuatoruxcs ¢ OB3 nocpeacTBoM co3maHus YCIOBUN 1Jii MAKCUMAJbHOTO YAOBJIETBOPEHHS
0coObIX 00pa3oBaTENbHBIX MOTPEOHOCTEH CIAOOBUIASIIMX OOYUYAKOLIUXCs, OOECHeUHBAKOIIUX
YCBOEHHE UMH COLMAIbHOTO U KYJBTYPHOIO OIbITA.

AnantupoBaHHasi pabouasi mporpaMma OCHOBHOTO 0011ero oopa3oBaHus sl CIaOOBUASIINX
oOyyaromuxcss ¢ mnpeacraeisier codod anmantupoBaHHblii BapuaHt DOII OOO. Apanrauus
MPOrpaMMbl MpEAToNaraeT BBeJeHHEe MPOrpaMMbl KOPPEKLIMOHHOH pabOThbI, OpHEHTUPOBAHHOH Ha
yIOBJIETBOpPeHHE OCOOBIX OOpa3OBaTEbHBIX MOTPEOHOCTEH CIAOOBUISAIIMX OOYYAIOIIUXCS U
noanepxky B ocBoeHMn PAOIT OO, tpeGoBaHMii K pe3yJbTaTaM OCBOEHMs NPOrPaMMbl
koppekuoHHoH pabotel DAOIT OO0 ans cnaboBupsimux oOyyaroumxcs. OOsi3aTeNbHbBIMU
ycnousimu peanuzauuu DAOIT OO0 ans cnaboBuasiux o0y4daroIUXCsl IBJSIETCS ICUX0JI0r0-
MeJaroru4eckoe COnpoBOXIeHHe 00y4aroerocs, corjacopaHHasi padoTra  negaroru4eckux
pabOTHUKOB, peanM3yIOIIUX MPOrpaMMy KOPPEKLHOHHOH padoThl, colep)kaHue KOTOPOH st
KaXJ10ro 00y4aro1erocst OnpeaeNseTcsi ¢ y4eTOM ero 0COObIX 00pa3oBaTeNbHBIX MOTPEOHOCTEN
Ha ocHOBe pexomeHnauui [IMIIK, UTTPA.

[To pesynpTataM MCUXOJOrO-MENArOrMYecKuX OOCJIeNOBaHUIl, B OCHOBHOI IIKOJE
BBISIBJIEHBI 2 caboBUsALIMX oOydaromuxcs: 8A kiacc — 1 yenoBek.

Oco6eHHOCTH c1a00BHASIIIMX 00YYAIOLLHXCS

Henopassurue cdepbl UYyBCTBEHHOrO MO3HAHMSA. DTO MPUBOAUT K H3MEHEHHSM B
MCUXUYECKOM U (PU3MYECKOM PAa3BUTUH, TPYAHOCTSIM CTAHOBJIEHHs JMYHOCTH, 3aTPYIAHEHHSIM
NPEeIMETHO-NIPOCTPAHCTBEHHON U COLIMAIbHON aJjanTalluu.

CHIDKEHHE CKOPOCTM M TOYHOCTH 3PUTENIBHOrO BOCHPHSATHS. 3aMeIISeTCs CTaHOBIIEHHE
3pUTENbHOrO o0pa3a, OCHa0JsIFOTCS TaKWe ero CBOWCTBA, Kak OO0bEM, LEJIOCTHOCTD,
KOHCTAHTHOCTb, 0000LIEHHOCTD, U30UPATETHHOCTD.

TpynHocTH B (GOpMHUpOBaHMM TNpeAcTaBiIeHUH. BOSHUKAIOT CIOXHOCTH C OBJaJEHUEM
MPOCTPAHCTBEHHbIMH MpPEACTaBICHUSAMH, B TMpOLECCe MHKPO- U MAKPOOPHEHTHPOBKH, B
CJIOBECHOM 00O3HAa4YEeHHH MPOCTPAHCTBEHHBIX OTHOLIECHHUi, B (OPMUPOBAHUHU MPEACTABIEHHIT O
dopme, BeMYHHE, MTPOCTPAHCTBEHHOM MECTOMOI0XKEHUU TPEIMETOB.

3aMenneHHOe OBJaJeHME MHCbMOM M YTEHHEM. DTO CBS3aHO C  HapylleHHeM
B3aMMOJEICTBUsSI 3PUTENbHON M TJIa30[BUraTe]bHON CHUCTEM, CHH)KEHHEM KOOPAMHALMHU U
TOYHOCTH JBHXKEHHi, 3aMeIJIEHHbIM TeMNOM (HOPMHPOBAHHUS 3PUTESbHOr0 oOpaza OYKBBI,
TPYIHOCTSIMU 3PUTEBLHOTO KOHTPOJIS.

TpyaHocTH B OBIaJAE€HHMM H3MEPUTENbHBIMH HABbIKAMM M 33JaHUSMH, TPeOYIOLIUMH
3pHUTEILHO-MOTOPHOM KOOPAMHALIMH, 3PUTENbHO-IPOCTPAHCTBEHHOIO aHAIM3a U CHHTE3a.

CHIDKeHME TOJIHOTHI U LIEJIOCTHOCTH 00pa30B, LIHPOThI Kpyra 0ToOpaskaeMbIX MPEIMETOB U
SIBJICHUH.



TpynHOCTH B peanu3aliM MBICIUTENbHBIX OMNepaluii W Ppa3BUTHM OCHOBHBIX CBOWCTB
BHUMaHHUSI.

Oco6eHHOCTH peuyeBOro pa3BUTHS:

CHuXeHHe TUHAMMKU HAKOIUJIEHUs SI3bIKOBBIX CPEICTB, BBIPA3HTENIbHBIX JBHUXKEHHUH, ciadas
CBSI3b PEYH C MPEAMETHBIM COAEPIKAHUEM.

HenocraTouHslii 3amac cjioB, 0003HAYAOLMX MPU3HAKH MPEIMETOB U NMPOCTPAHCTBEHHbIE
OTHOLLEHMSI.

TpynHocTH  BepOanu3auMu  3pUTENbHBIX  BIEYATIEHWH,  OBJNAICHUS  SI3BIKOBBIMHU
(dpoHemaTuueckuii cocras, CIOBapHBIN 3arac, rpaMMaTHYECKHUI CTPOM ) 1 HEI3bIKOBBIMH (MUMHKA,
MAHTOMHMMHKA, MHTOHALMS) CPEeNCTBAMH OOLIEHHs, OCYIUECTBJIEHUS KOMMYHHKAaTHBHOMH
IesTeTbHOCTH.

OcobeHHOCTH (PU3UYECKOrO Ppa3BUTHS U ABUraTeIbHONW aKTUBHOCTH:

CHuxeHue  nBurareibHOl  aktuBHOCTU. CBOEOOpasume  (puzmueckoro  pa3BUTHA,
NPOSIBIISIFOLIEECST B HAapPYLIEHUH KOOPAMHALMM, TOYHOCTH, OObEMa MIBMXKEHHH, HapyIIEHUH
COYeTaHUs IBUXKEHUH TIJ1a3, FOJIOBbI, TeJa, PYK.

TpynHocTH HOPMHUPOBAHUS IBUrATENbHBIX HABBIKOB.

Oco6eHHOCTH Pa3BUTHS JIUYHOCTH H PeryJsiTOPHbIX (PYHKIHIL:

CHuXeHHE YPOBHS Pa3BUTHS MOTHBALIMOHHOHN c(epbl, PeryiasTopHbIX (CaAMOKOHTpPOJb,
CaMOOLIEHKa, BOJIsI) M pedieKCHBHbIX 00pa3oBaHUH (HA4Yall0 CTAHOBIEHHs «S-KOHLENUUNY,
pa3BUTHE CAMOOTHOIIEHHUS).

Bo3moxxHoe ~ opmupoBaHME = HEraTHMBHBIX  KAQueCTB  JIMYHOCTH: HEIOCTAaTOYHOM
CaMOCTOSITEJIbHOCTH, O€3bIHULMATUBHOCTH, HXKIUBEHUECTBA.

YV yactu oOyyaromuxcsi cnabOBUIEHME COUYETAeTCs C JPYTMMHM  TMOPaXXEHUSMHU
(3aboneBaHUsIMM) NETCKOrO OpraHU3Ma, YTO CHWXXAaeT UX OOLIYH0  BBIHOCJIHMBOCTD,
MICUXO03MOLIMOHAIBHOE COCTOSIHUE, IBUTATENIbHYIO AKTHBHOCTb.

Oco0ble o0pa3oBaTe/ibHbIE MOTPEOHOCTH:

-LIeJIeHalNpaBlieHHOe O0orauieHue 4YyBCTBEHHOTO ONbITA Yepe3 AaKTUBU3ALMIO, Pa3BUTHE U
oOoraieH1e 3pUTeIbHOrO BOCIIPUSATHS M BCEX aHAJIU3aTOPOB;
-pa3BUTHE TO3HABATEJIbHOH JEATEJILHOCTH KaK OCHOBBI KOMIIEHCALMM, KOPPEKLUHH U
NpoHIAKTHKH HAPYIIEHUH,
-CUCTEMaTH4eCKOe U LIeJIEHANPaBJIEHHOE Pa3BUTHE JIOTHUECKUX MPHEMOB NepepadoTKu yueOHOMH
nHpopmaruy,
-obecnedeHue JOCTYIHOCTH Y4eOHON HH(POPMALIMH U1t 3pUTEIbHOIO BOCIPUSTHS,
-coOJIIOICHUE perjiaMeHTa 3PUTENbHBIX HArPY30K C YYETOM peKOMeHaauui odraabmMoora,;
-cOONIOIGHHE CBETOBOIO pekuMa (HEOOXOAMMOCTb JONOJHHUTEIBHOIO MCTOYHHKA CBETa,
YMEHbIIEHHE CBETOBOIO MIOTOKA U APYToe);
-pallMOHAJIbHOE 4YepeNOBaHUE 3PUTENIbHOH HArpy3KH CO CIYXOBBIM BOCIPHATHEM YyueOHOro
Marepuana;
-MCIIOJIb30BAHUE  CMIELUAIbHBIX YYEOHHMKOB W  y4eOHBIX TNPUHAIUIEKHOCTEH, a Takxe
MHIMBUYaJbHOH HArJIIAHOCTH, MOCOOMH, ONTHUYECKUX, THU(MIOTEXHUYECKUX M TEXHHUYECKUX
CPeNCTB, O0Jeryariux yueOHO-M03HABATEIbHYIO NeSTENbHOCTD.

Ilnanupyembie pesyiabraThl ocBoeHuss AOOII OO0

JIMYHOCTHBIE, MeTanpeaAMETHble U MpPEeIMETHbIE Pe3yJIbTaThl OCBOEHHs CIAOOBUASLINMU
obyuaromumucs  AOOIT OO0 coorBerctBytor DPI'OC OO0 ¢ yuyeToM uX OCOOBIX
oOpa3oBaTeNIbHBIX MOTPEOHOCTEH M OTpaxkeHbl B (enepanbHbIX padoyux mporpaMmax Io
y4eOHBbIM NpeaMeTam.



[Mpy NpOeKTUPOBAHMM IJIAHUPYEMBIX  PE3YJbTATOB  peaNu3yeTcs HHAMBHAYyaJIbHO-
nuddepeHLIMPOBaHHBINA MOIXO0/ KaK OJUH U3 BeAYLIUX B Mpolecce 00pa3oBaHUs ClIaOOBUISLINX
o0y4arouxcs.

[Ipu NpOEKTUPOBAHUU TIAHUPYEMBIX MPEIMETHBIX PE3YJIbTATOB MO OTAEIbHBIM MpeaMeTam
YUUTBIBAIOTCS 0COOble 00Opa3oBaTeNbHble MOTPEOHOCTH M BO3MOXHOCTH  CJIa0OBMISIINX
oOyyaroLuxcs.

[TnaHupyemble pe3yjbTaThl OCBOEHHUs ciaadoumsimiumu obyuatroummmucs — AOOIT OO0
JOONOJIHAOTCS pe3ynbTaTamu ocBoeHus [1IKP:
pe3yabTaTaMu AOCTHXKEHHUS KaKAbIM O0YYaroLIMMCsi CPOPMHUPOBAHHOCTH KOHKPETHBIX KauecTB
JUYHOCTH C YYETOM COLIMOKYJITYPHBIX HOPM U MPABHJI, )KU3HEHHBIX KOMIIETEHLH, CIOCOOHOCTH
K COLMAJIbHOM alanTalyy B OOILECTBE, B TOM UHCIIE!

-c(OPMHUPOBAHHOCTh COLMAJbHO 3HAYMMbBIX JIMUHOCTHBIX KAueCTB, BKJIKOYas LEHHOCTHO-
CMBICJIOBbIE  YCTAHOBKH, OTpPaXKalOLIME TPaXOAHCKHE TMO3ULUHUH C Y4Y€TOM MOpPaJbHO-
HPaBCTBEHHBIX HOPM M NPAaBMII;, PABOCO3HAHHUE, BKJIIOYAsi TOTOBHOCTb K COOJIOACHHUIO MPaB U
obsi3aHHOCTEel rpaxkaaHuHa Poccuiickoit ®enepanuu;, couuaibHble KOMIETEHLIMH, BKJHOYAs
CHOCOOHOCTh K OCO3HAHHUK POCCUHCKOM HAEHTUYHOCTH B IOJHUKYJIBTYPHOM COLIMYME,
3HAYUMOCTb PACLIMPEHUS] COLUANBHBIX KOHTAKTOB, PA3BUTHSI MEXJIMYHOCTHBIX OTHOLIEHHII NpH
COOJIIOIEHUH COLIMATIBHBIX HOPM, MTPABHJI MOBEAEHUS, pOJieil 1 pOpM B3aUMOIEHCTBHUS B COLUYME;
-c(hOPMHUPOBAHHOCTb MOTHBALMM K KayeCTBEHHOMY OOpa30BaHMIO M LieJIeHaNpaBJIeHHON
IO3HABATEJIbHON EeSTEIbHOCTH,
-OCBOEHHE COLIMAbHBIX HOPM, MPAaBHJI MOBEIEHHs, posieii U POpM COLMANTBbHOM KHU3HH B IpyIInax
1 COOOIECTBAX, BKJIFOYAst B3POCIbIe H COLMANIbHBIE COOOILECTBA;
-CIIOCOOHOCTD MOBBILIATH YPOBEHb CBOEH KOMIIETEHTHOCTH Yepe3 NMPAKTHUECKYIO e TeIbHOCTb,
B TOM YHCJI€ YMEHHE YUUTbCS Y APYTUX JIOIEH;
-hbopMHpOBaH1E yMEHHIi MPOAYKTUBHONW KOMMYHHKALMU CO CBEPCTHUKAMM, A€TbMH CTapIUEro U
MIIaJILIEro BO3pPAcTa, B3POCIBIMH B Xone 0Opa3oBaTebHOH, OOIIECTBEHHO IMOJIE3HOH, y4eOHO-
MCCIIeIOBATENBCKOM, TBOPYECKOH U APYTUX BUIOB AESATENbHOCTH,;
-CIIOCOOHOCTb OCO3HABATh CTPECCOBYIO CUTYALIMIO, OLEHUBATh MPOUCXOISIHUE U3MEHEHHSI U HX
nociencTBus; (GpopMyaMpoBaTh M OLEHMBAaThb PUCKH, (OPMUPOBATH OIMBIT, YMETb HAXOOHUThb
MO3UTUBHOE B MPOU3OLIEIIEH CUTyaluH; ObITh FOTOBBIM JEHCTBOBATh B OTCYTCTBHE rapaHTHU
ycrnexa,
-CIIOCOOHOCTh  CIA0OBUISAIIMX OOYHAIOIIUXCS K OCO3HAHHIO CBOMX JAe(hHULHUTOB (B pEYEBOM,
IBUraTeJIbHOM, KOMMYHHKATHBHOM, BOJIEBOM pa3BUTHM) M MpOSIBIEHUE CTPEMJIEHHS K HX
NPEOJOJEHHIO; CIIOCOOHOCTh K CaMOPA3BUTHIO M JIMYHOCTHOMY CaMOOIPENEICHUIO, YMEHHe
CTaBUTb AOCTHXKMMBIE LIEJIU U CTPOUTH peajibHble )KU3HEHHbIE TJIaHBI.

3HaYMMbIM JIMYHOCTHBIM pe3ysbraToM ocBoeHust AOOIT OOO nnsa crnaboBuasinx
00y4aroIIUXCsl, OTPAXKAKILIUM pPe3yJbTaThl OCBOCHHS KOPPEKLUHOHHBIX KypcoB u IIporpaMmbi
BOCIIMTAHMsA, SBISETCS CPOPMUPOBAHHOCTH COLMANbHBIX  (KM3HEHHBIX) KOMIIETEHLHIA,
HEOOXOAMUMBIX [JIsl peLIeHHs MPAKTHUKO-OPUEHTHPOBAHHBIX 3afad U  00ecrnevHBarOLIUX
CTaHOBJIEHHE COLIMAJIbHBIX OTHOLIEHWH CIa0OBUISIIMX OOYYAIOIIMXCS B Pa3jMYHBIX Cpenax,
o0ecrneyrBaIMX aAanTaluio Cl1adoBUASIIEro OOy4YaroLerocs K HU3MEHSIOIIMMCS YCIOBHSIM
COLMAJIbHOW M MPUPOOHON cpedbl. Pe3yinbTaTamu OBJafeHHs] YHUBEPCAJbHBIMH Yy4YeOHBIMH
NEeNCTBUSIMU, B TOM YHUCJIE:
-CaMOCTOSITeJIbHBIM MOTHBHUPOBAHHBIM ONpeAesieHUEM Lieu 00pa3oBaHus, 3aiay COOCTBEHHOM
yueOHOM U NMO3HABATENIbHOM NESTENbHOCTH,



-MJIAHUPOBAHUEM TMyTeH IOCTHXKeHHUs Lenel, BblOopa HaubOonee 3(dexkTUBHBIX CMOCOOOB
pelIeHus: y4eOHbIX, TO3HABATEIbHBIX U 33/1a4, a TAKXKE 3a/1a4 COLIMAIbHOMN MPAKTUKH;
-CaMOCTOSITEJIbHBIM COOTHECEHHEM COOCTBEHHBIX NEWCTBHI C IUIAHUPYEMBIMH pe3yJIbTaTaMH,
OCYLIECTBJIEHMEM CAMOKOHTPOJSI M CAaMOOLIEHKM COOCTBEHHOH NEsITeNbHOCTH U NEATENbHOCTU
Apyrux oOy4aroIUXCsl B MPOLIECCE NOCTHKEHHs! pe3yJIbTaTa, ONpeaesieHHeM ClIOCO00B NefCTBUI
B pPaMKax MpPeNJOXKEHHbIX YCJIOBHIA M TpeOOBaHUH, NMPHHATHEM pPELIEHUH M OCYLIECTBIEHHS
OCO3HAaHHOTO BbIOOpa B Y4eOHOH M TNO3HABATENbHOW MAEATENBHOCTH, KOPPEKTHPOBAHHEM
COOCTBEHHBIX EHCTBUI C yUETOM U3MEHSIOIIEHCS] CUTYaLIUHY,

-OLICHMBAHUEM MPABUJIBHOCTH BBINOJHEHHs Y4eOHOH 3amayuu, COOCTBEHHBIX BO3MOXKHOCTEH ee
peLueHus,

-JIJAHUPOBAHUEM U PeryJjsiiuel COOCTBEHHOM esITENIbHOCTH,

-YMEHHEM HCIOJb30BATh CMBICIOBOE YTEHHE JJIsl U3BJIEUEHUs, OOOOINEHHs U CHCTEMAaTU3aLUU
MH(pOpPMAaLMK M3 OJHOrO MJIM HECKOJbKMX HCTOYHHKOB C YYETOM IOCTABJEHHBIX LeJeH, IS
pelIeHusl y4eOHbIX U MO3HABATENbHBIX 337134,

-yMEHHEM  OMNpeneNsTh IMOHSATHs, Cco3laBaTh O0000LIEHHs, YCTaHABJIMBATb AHAJOTHUH,
KJ1acCCU(HULIMPOBATH, CAMOCTOSTENILHO BBIOMPATh OCHOBAHMS WM KPUTEPUM AJs Kiaccudukaumu,
yCTaHABIMBAaTb MPUUYHUHHO-CJIEICTBEHHbIE CBS3H, OCYIUECTBJISATH JIOTMYECKOE pacCyXAEeHHUE,
Ienatb yMO3aKJIKOYeHUs (MHOYKTHUBHbIE, NENYKTUBHbIE U MO aHaIoruu), (GopmynupoBaTh
BBIBOJI B,

-CO3aHHeM, NMPUMEHEHHEM M NpeoOpasOBaHHEM 3HAKOB U CHMBOJIOB, MOAENEH W CXeM s
pelIeHus: y4eOHbIX M MO3HABATEbHBIX 337124,

-opraHu3auued y4eOHOro COTPyAHHYECTBA M COBMECTHOH IEATEJIbHOCTH C MENarorHuecKuM
pabOTHUKOM M CBEPCTHMKAMHM; OCYILIECTBJIEHHEM Yy4eOHOH M BHEYPOYHOH MAeATeNnbHOCTH
MHAMBUIYAJbHO U B IpyIIIeE.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA

[Iporpamma no ¢usuke Ha YpOBHE OCHOBHOTO 00111er0o 00pa3oBaHUs COCTABJIEHA HA OCHOBE
MOJOXKeHU U TpeOOBaHMH K pe3yjbTaTaM OCBOEHHMs Ha 0a30BOM ypOBHE OCHOBHOMH
oOpazoBartenibHOI mporpammel, npeactasieHHbx B ®I'OC 000, a Takxke ¢ yuérom enepanbHoil
paboueii mporpammbl Bocnutanusi 1 KoHuenuuu npenogasanust yueOHoro npeamera «Pu3uka.

Conepxanue  nporpaMMbl 1o  ¢u3MKe  HampaBlieHO  Ha  (OpPMHpOBaHHUE
€CTECTBEHHO-HayYHO! TIPaMOTHOCTH OOYYalIIMUXCS M OPraHU3alMI0 H3y4eHUs (U3MKU Ha
NesTeIbHOCTHOH OocHOBe. B mporpaMme no ¢u3uke y4yUTBIBAIOTCS BO3MOXHOCTH Yy4eOHOro
npeamera B peanuzauuu  TpedoBaHuiit PI'OC OOO k mnIaHUPYEeMbIM JIMYHOCTHBIM U
METanpeaAMETHbIM  pe3yjabTataM  OOyuYeHHus, a  TaKXKe  MEXIpPEIMETHble  CBS3H
€CTECTBEHHO-HAayUYHbIX y4E€OHBIX NTPEIMETOB HA YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHusl.

[Iporpamma no ¢u3ukKe yCTaHaBIMBAET pacnpenesneHue yueOHOro Marepuana no ropam
oOyuyenuss (Mo KkJjaccam), TNpeAsiaraeT MPUMEPHYIO IOCJIEAOBATENIbHOCT HW3YUYEHHsS TeM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHs NPEAMETHOTO COAEPIKAHUS U Y4ETE BO3PACTHBIX OCOOEHHOCTEN
oOyyarouxcsl.

[Tporpamma no ¢pusmuke pazpadoTaHa ¢ LEIbIO OKa3aHUsI METOJUYECKOH MOMOIIH YUUTEITO
B CO3aHUU paboyell nporpaMMel Mo yueOHOMY MpeaMeTYy.

DuzHKa SBJISETCS CUCTEMOOOPA3YIOLIMM Uil €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (hU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLECCOB U SIBJIEHHH, U3y4aeMbIX XMMHEH,
Ouonoruel, actpoHoMuell 1 Gu3nUeckoil reorpadueil, BHOCHT BKJIaZ B €CTECTBEHHO-HAYyUHYIO



KapTUHY MHpa, TNpenocTaBisier Hauboyiee siCHble OOpa3lbl MPUMEHEHHS HAay4yHOro MeEeTona
MO3HAHUSI, TO €CTh CIOCO0A MONTYYEHUs TOCTOBEPHBIX 3HAHUN O MHpeE.

OnHa M3 rmaBHBIX 3ama4y (pusnueckoro oOpa3oBaHUs B CTPYKType obuero oOpa3oBaHuUs
COCTOMT B (OPMHUPOBAHMHM €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH W HWHTepeca K Hayke vy
oOyyarouxcsl.

Nzyuenne ¢u3uk Ha 0a30BOM YpOBHE IMPEAIOJiaraeT OBJAACHHE CIEeNYIOIHUMH
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

® HAy4YHO OOBSCHATH (PU3UUECKHUE SIBJICHUS,

® OLIEHMBATbh U MOHUMATh OCOOEHHOCTU HAYYHOT'O UCCIIEIOBAHUS,

® HHTEepPIpPETUPOBATh JAaHHbIE M HCIOJIb30BaTh HAy4HbIE IOKA3aTeIbCTBA [UIS
MOJTy4EHHs! BHIBOJOB.

[enn u3yuyeHuss (U3MKU HAa YPOBHE OCHOBHOrO 0O0lIero oOpa3oBaHUs OMNpeneseHbl B
Konnenuuun npenogasanus yuyeOHoro npeamera «®@usnka» B 00pa3oBaTENbHBIX OPraHU3aLUSIX
Poccuiickoii ®enepauuy, peanu3ylOLUX OCHOBHbIE 00IE00pa3oBaTeNbHbIE MPOrPaMMBl,
yTBepkaA€HHON peweHueMm Komnerun Munucrepctsa npocsewenust Poccuiickoit ®enepauun
(nporokon ot 3 nexadpst 2019 r. Ne [IK-4BH).

Henau uzyuyeHus pusnku:

e rnpuoOpeTeHHe HHTEepeca W CTPEMJICHHS OOYYalOIIMXCS K HAy4YHOMY H3yUYEHHIO

MPUPOJBI, PA3BUTHE UX MHTEJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMpPENCTaBJIEHHH O HAayyHOM MeTOoAe TO3HaHus U (HOpMHpPOBaHHE
MCCIIEIOBATEIbCKOrO OTHOLIEHHUS K OKPYIKAIOILIHMM SIBJICHUSIM,;

e (opMUpOBaHHE HAYYHOTO MUPOBO33PEHMs KaK Pe3ysibTaTa U3Y4YEHHUs] OCHOB CTPOEHHUS
MaTtepuu U PyHIaMeHTaIbHbIX 3aKOHOB (PU3HKH;

e (opMupOBaHHE MPENCTABIEHUIH O POJH (U3UKU ISl PA3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

e pa3BUTHE TNpEICTaBIEHUH O BO3MOXHBIX cdepax Oyayuieid npodeccuoHaTbHON
NesTeIbHOCTH, CBA3aHHONW C (PM3UKOM, MOArOTOBKA K JajbHEHIIEMY OOYYEHHUIO B 3TOM
HarpaBJICHHH.

JlocTukeHre 3THX Leneil mporpamMmbl MO (U3MKE Ha YPOBHE OCHOBHOIO o0O0ILEro

o0pa3oBaHus 00eCeYUBAETCS PELIEHUEM CIeYIOLINX 3aAa4;

e npuoOpeTeHne 3HAHHUI O AMCKPETHOM CTPOCHHUH BEILECTBA, O MEXaHHUECKHUX, TETUIOBBIX,
3JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e rmpuoOpeTeHHe YMEHUH ONUChIBaTh W OOBSCHATH (PU3MUECKHE SBJIEHUS C
MCIIOJIb30BAaHHEM MNOJYYEHHbIX 3HAHUI;

® OCBOEHHE METOIOB pELIEHHs NPOCTEHIINX pacuéTHBIX 3anad C MCIMOJb30BAHUEM
bu3nueckux Mozenei, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 331ay,;

e pa3BUTHE YyMEHHUIl HaOMIOAaThb MPHPOAHbIE SIBIEHUS U  BBIMOJHATH OMBITHI,
nadopatopHble padoThl M 3KCIEPUMEHTAJIbHbIE HCCIENOBAHHUA C MCIMOJb30BAHUEM
MU3MEpHUTENbHBIX MPUOOPOB;

e OCBOeHHe NpUéMOB padoThl ¢ HHPoOpMalueil (U3MUECKOro COMEpIKaHUS, BKJHOYAs
MHQOPMALMI0 O COBPEMEHHBIX JOCTHXXEHMAX (PU3MKH, aHalIu3 W KPUTHYECKOe
OLIeHHBaHHe UHPOpMaLIUY;

® 3HAKOMCTBO CO cepamu MpodheCCUOHATBLHON NeSITebHOCTH, CBSI3aHHBIMU C (DU3UKOIA,
1 COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTH)KEHHUSIX (PU3UYECKOI HAyKH.



Ha usyuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUs
oTBoauTCs 238 yacoB: B 7 kyacce — 68 yacos (2 yaca B Henento), B 8 kiacce — 68 yacos (2 yaca B
Henenro), B 9 knacce — 102 yaca (3 yaca B Henero).

[Ipennaraemslii B mporpamme o Gpusuke nepeueHb JadopaTopHbIX pabOT U OMBITOB HOCUT
pPEeKOMEHIATeNIbHbII XapakTep, Y4YUTeNb AeNlaeT BbIOOp MpOBEAEHHUs JIaOOpaTOpHBIX padoOT U
OMBITOB C YYETOM UHAUBUAYATIbHBIX OCOOEHHOCTEN 00yUarOLUXCsl, CTUCKA YKCIIEPUMEHTAbHBIX
3aJlaHUH, MpeaiaraeéMbIX B paMKaX OCHOBHOIO FOCYJapCTBEHHOIO 3K3aMeHa 1o (usuke.



COAEP)KAHUE OBYYEHHUA
7 KJIACC

Pa3zgen 1. ®usuka v eé poJib B NO3HAHUM OKPYKAKOLIEro MUpa.

®dusuka — Hayka o npupoze. Asnenus npupoabl. PuUsndeckue sBIEHUS. MEXaHUUYECKUE,
TEIIOBBIE, 3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

duznueckue BenuuuHbl. M3mepenue ¢Qusnueckux BenuuuH. Pusnueckue npuOOPHI.
[TorpemHOCTh U3MepeHUl. MexxayHapoaHasi CUCTEMA €IUHULL

Kak ¢u3uka u npyrue ecreCTBeHHble HayKU W3y4aroT npupony. EcrecTBeHHO-Hay4HbIH
METOI TIO3HaHUS. HaOMJeHHe, IOCTAHOBKA HAYYHOIO BONPOCA, BBIABHIKEHHE THIIOTES,
SKCMEPUMEHT N0 TNpPOBEpKe TUMoTe3, oObscHeHHe Hadmonaemoro siBaeHus. OmnucaHue
(bu3UUECKUX SIBIEHHI C OMOLIBIO MOACTIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Ousunueckue MpubOpPHI U MpouLenypa NpsMbIX U3MEPEHHUH aHAJOrOBbIM U LIU(GPOBBIM

npudbopom.

Jlabopamopusie pabomst u onsimot.

1. OnpeneneHue LEHbI OENEHUS LKAl U3MEPUTEIBHOrO NpHoOopa.
H3mepenne pacCcTosiHU.
H3mepeHue 06bEMa JKUIKOCTH U TBEPAOTO TeNa.
OnpeneneHue pa3mMepoB MabIX Tel.
H3smepenune TtemnepaTypbel NpU MOMOIIM >KUAKOCTHOIO TEpMOMETpPAa U AaT4MKA
TEeMIlepaTyphbl.

vk wnN

6. IlpoBeneHue uccnenoBaHUs MO MPOBEPKE T'MIOTE3bl: AAJbHOCTb IMOJIETA IIAPHKA,
MYIIEHHOr0 TOPU3OHTAIIBHO, TeM Oouiblie, 4yeM OOoJIbLIe BHICOTA MyCKa.

Pa3nen 2. [lepBoHauanbHble CBeAeHHS 0 CTPOEHHH BelIECTBA.

CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOLIHE
IUCKPETHOE CTPOEHHE BELIECTBA.

JiBmokenue wvactul BeriecTBa. CBsi3b CKOPOCTH IBHXKEHHMsI 4YaCTHULl C TeMIlepaTypoil.
BpoyHoBckoe nBukeHue, auddys3us. B3aumoneiicTBue 4YacTHULl BELIECTBA. MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHUSI  BEIIECTBAa: CTPOEHHE Ta3oB, JKUAKOCTEN U TBEPABIX
(xpucrajuiyeckux) Tena. B3auMocBsA3b Mexay CBONHCTBaAMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHbIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJbL.

Hemoncmpayuu.

1. HaOnroneHue OpOYHOBCKOIO ABIIKEHHSI.

2. HabGmonenue nuddysuu.

3. HabmopneHue siBIeHUN, OOBSICHAIOIMXCS MPUTSHKEHUEM UJIM OTTAJKMBAaHHEM YacCTHLI

BELLECTBA.

Jlabopamopusie pabomst u onsimoL.

1. OueHka AuaMeTpa aToMa METOAOM PsiiOB (C Ucnosb3oBaHueM GoTorpaduii).

2. OnbIThl 1O HAOMIOAEHHUIO TEMJIOBOrO PACIIUPEHUS ra30B.

3. OnbITl 1O OOHAPYKEHHIO NEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSI.

Pa3aen 3. /IBHKeHHE U B3aUMOAEHCTBHE TeJl.



Mexanuueckoe nBuxeHHe. PaBHOMepHOe M HepaBHOMepHOe [BHkeHHe. CKOpOCTb.
CpenHsist ckoOpoCTb ITPU HEPABHOMEPHOM ABHXKEHUU. PacyéT myTH U BpeMEHU JBHXKEHUSI.

SBnenue uHepuuu. 3akOH HHepuuHM. B3aumoneilcTBue Ten kak NpUYMHA HU3MEHEHMs
CKOpOCTH IBHXeHHUs Tel. Macca kak Mmepa uHepTHOCTH Tena. IlnotHocTh BemectBa. CBsi3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IUHHIIE 00bEMA BEIECTBA.

Cuna kak xapaxkrtepucTuka B3aumozeicTtsus Ten. Cuna ynpyrocty M 3akoH I'yka.
H3mepeHue cuiibl C MOMOLIBIO THHAMOMETpa. SIBeHHe TAroTeHus U cuia TspkecTd. Cuna TskecTH
Ha Apyrux niaHerax. Bec rena. HesecomocTs. CroxeHue CUl, HalTpaBJIEHHbIX 110 OJHON NPsSIMOH.
PaBHoneiicTByromas cun. Cuna tpenusi. TpeHue CKObXKEHUsl U TpeHue Mokosi. TpeHue B nmpupone
U TEXHHKE.

Jlemoncmpayuu.

1. HaOnroneHne MeXaHU4eCKOro IBUXKEHHUS Tela.

2. H3mepeHue CKOpOCTH NPSAMOJIUHENHOIO JBUXKEHUS.

3. HalGnropneHue siBIEHUS] HHEPLIUU.

4. HaGmoneHue U3MEHEeHUs] CKOPOCTH NMPH B3aUMOACHCTBHH TeEJI.
5. CpaBHeHHe Macc MO B3aUMOAENCTBUIO TeJl.

CnosxeHue cull, HanpaBJIeHHbIX 110 OAHON NPSMOH.

Jlabopamopusie pabomst u onsimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO ABMXKEHHUS (LIApUKa B SKUAKOCTH, MOIEJH

3JIEKTPUYECKOrO aBTOMOOWIISL U TaK Jalee).
2. OnpeneneHue cpenHeil CKOPOCTH CKOJIbXKEHHs Opycka HJIM LIapHKa MO HAaKJIOHHOM
TUJIOCKOCTH.

3. OmnpeneneHue NIOTHOCTH TBEPAOIO Tena.

4. OmnbIThl, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb pacTsDKeHUs (neopMaLuu) Npy>KUHBI OT
NPUJIOXKEHHON CHUJIBL

5. OmnbIThl, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIBKEHHs OT Beca Tejla U
XapakTepa COMpPUKACaIOLIMXCsl TOBEPXHOCTEH.

Pa3zpen 4. [laBjieHue TBEpPABIX TeJ, :KUAKOCTEH M ra3os.

Hasnenue. CiocoObl yMEeHbLIEHHS U YBEIUYeHUs naBieHus. [laBneHue raza. 3aBUCUMOCTD
IaBJieHUs ra3a ot o0béma, Temrneparypel. [lepenaya naBiaeHus: TBEPABIMU TEJIAMH, )KUAKOCTSIMH U
razamu. 3akoH Ilackans. [IHeBMaTHyeckue MaliMHBL 3aBHCUMOCTb AABJIEHHS >KHUAKOCTH OT
rnyOunel.  [uapocratudeckuii mnapanokc. CooOwaromuecss cocyabl.  ['mapaeBnudeckue
MEXaHHU3MBI.

Atmocdepa 3emnu u armochepHoe nasiaeHue. [IpHuMHBI CylIeCTBOBAHHMS BO3AYLIHOM
obonouku 3emnu. OnbiTr Toppuuemnu. M3mepeHue atmochepHOro namjieHus. 3aBUCHUMOCTb
aTMOC(PepHOro JHaBJE€HUS OT BBICOTBI Haa ypoBHeM Mops. IIpubopbl ans  u3MepeHus
aTMoc(hepHOro NaBJIeHHUS.

JleficTBHe )KUOKOCTU U ra3a Ha MOrpy€HHOe B HUX Teso. BriTankuparomas (apxumenona)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.

1. 3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenava naBaeHuUs >KUAKOCTBIO U Fa30M.
Coobwarormuecs: COCyasl.
I'mppaBnnyeckuii npecc.

ok wnN

[IposiBneHue nelcTBUs aTMOCHEPHOro NaBIEHUS.



3aBUCUMOCTb BBITAJIKUBAKOLIEH CUJIbI OT OOBEMA MOrPY:KEHHOM 4YacTU Tejla U
TUIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOM )KUAKOCTH.

YcnoBue muaBaHUs Ted. IJIABAHUE WM TOTPY>KEHUE Tea B 3aBUCMMOCTU OT
COOTHOIIIEHUS MJIOTHOCTEN Tea U KUIKOCTH.

Jlabopamopusie pabomst u onsimol.

1.

HccnenoBaHne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOrpYy>KEHHOHN B KUIKOCTb
4acTH TeJa.

OnpeneneHyue BBITAIKUBAIOLIEH CHUJbI, AEHCTBYIOLIEH Ha TeNO, MOTPY>KEHHOE B
XKHUAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLLEN CUJIbL, JE€HCTBYIOLIEH HAa TEJO B AKUIAKOCTH,
OT MaccChl Tena.

OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTb BbITAJIKUBAIOLIEH CHJIbI, NEHCTBYIOIIEH Ha
TEJO B XHIKOCTH, OT 0OBbEMA MOrpy>KEHHON B JKMAKOCTb YaCTH TeJla U OT IJIOTHOCTH
AKHUAKOCTH.

KoHcTpyupoBaHue apeomeTpa WM KOHCTPYMPOBaHUE JIOAKM U ONpeneieHue eé
IrPy30N0ABbEMHOCTH.

Pazgea S. PaGoTa 1 MmomiHOCTBb. DHeprusi.
MexaHunueckast pabota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs MIIOCKOCTb. IIpaBUiIo paBHOBECHS pblyara.
[IpumeHeHne mMpaBuja paBHOBECUs! pbluara kK Onoky. «3osoroe mpasuiio» mexaHuku. KITJ]

NPOCTbIX MEXAHU3MOB. HpOCTbIe MEXAaHU3MbI B 6bITy H TEXHHUKE.

Mexanuueckas 3Heprus. Kunernueckas v noreHuuanpHas 3Heprus. [Ipespaiuenue onHoro
BH/1a MEXaHUUYECKOH 3HEpruU B Apyroi. 3aKOH COXPaHEHHUs] IHEPIUH B MEXaHHKE.
Jlemoncmpayuu

1.

IIpuMepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomst u onsimol.

1. Onpenenenue padOoTbl CHJIBI TPEHHs] NPU PABHOMEPHOM JBIDKEHMHM Tejla IO
TOPU30HTAJIbHOM MOBEPXHOCTH.
2. HccnenosaHue yClOBUH PaBHOBECHS pbluara.
3. Hsmepenue KIIJI Hak1OHHON MIOCKOCTH.
4. M3yueHue 3aKOHA COXPAHEHUs] MEXaHUYECKON SHEprUu.
8 KJIACC

Pa3zgen 6. TenuioBbie ABJICHUS .

OcCHOBHbIE NOJIO’KEHUSI MOJIEKYJISIPHO--KUHETHUECKON TEOPUH CTPOeHHs BellecTBa. Macca
U pa3M€pbl aTOMOB KW  MOJIEKYIJL. OHbITbI, MOATBEP)KAAOIIUE OCHOBHBIE ITOJIOXKCHUSA
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUM.

Monenu TBEPAOro, JKUIKOro U ra3000pa3HOro CocTosiHU BelecTBa. Kpucramnuyeckue u

amopdHble Tena. OObsiCHEHHE CBOWCTB ra30B, )KUAKOCTEH U TBEPABIX TeJl HA OCHOBE MOJIOKEHU
MOJIEKYJIIPHO--KMHETHUeCkoil Teopud. (CMayuBaHME W KamWUISIPHbIE sIBI€HUs. TerioBoe
pacUIMpEeHUE U CIKATHE.

Temnepatypa. CBsi3b TemnepaTypbl CO CKOPOCTbIO TEIUIOBOTO J[ABMXKEHHS YaCTHLIL
BuyTtpennsis sHeprust. CriocoObl U3MEHEHHs BHYTPEHHEH SHEPTHU: TeIjIonepenaya i CoBepLIeHHe
paboTel. Buabl Tenonepenauu: TEMIONPOBOAHOCTb, KOHBEKLIMS, H3JTyUEHHE.
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KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTb BellecTBa. TermaooOMeH U TEroBOe
paBHOBecue. YpaBHeHHe TeryioBoro OanaHca. [lnaBieHue W OTBepIEBaHHE KPUCTAITMUYECKHX
BeIeCTB. Y IeJbHas Teriora miasneHus. [lapooOpasoBanue u konaeHcauus. Mcnapenue.

Kunenue. YaenbHasi TeroTa napoodpa3oBaHusi. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT
aTMoCc(hepHOro NaBJIeHHUS.

Brnaxnocts BO3nyxa.

DHeprus Tomauea. Y IebHast TeMnjaoTa CropaHHusl.

[Mpunuuner pabotel TeruoBbix nsuratened KIIJI Temnooro asurarens. TeryoBbie
JBUTaTENIM U 3alUTA OKPYXKAKOLIEH Cpeabl.

3aKOH COXpaHEeHUsl U MPEeBpaLleHHs SHEPTUHU B TEIJIOBBIX MpPOLIECccaXx.

Jemoncmpayuu.

HaGnroneHue OpOyHOBCKOrO NBHXKEHHUSI.

HaGnmronenue nuddysuu.

HabnroneHue siBneHuil CMauMBaHUs M KaITWJUISIPHBIX SIBJICHUI.

HabnroneHue TenioBoro paclpeHust Ted.

M3meHeHue naBieHus ra3a npu U3MEHEeHHH 00bEéMa U HarpeBaHUM UJIU OXJIAXKIEHHH.
[IpaBuna u3MepeHust TeMnepaTypbl.

Bune! Tennonepenauu.

OxnaxaeHue npu COBEPLIEHUH pabOThI.

O Nk WwNR

HarpeBanue npu coBeplLieHHH pabOThl BHEIIHUMH CHJIAMHU.

=
o

. CpaBHeHHE TEMIOEMKOCTEN pa3IMYHbIX BELLECTB.

=
=

. HaGroneHue kunexus.

=
N

. HaGnroneHne nocTostHCTBA TEMIEPaTy Pl MPH TUIABJICHUH.

13. Mogenu TemIoBbIX ABUraTeNeH.

Jlabopamopusie pabomst u onsimot.

1. OnbITbl N0 OOHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJIIPHOTO NPUTSKEHHUSI.

OnbIThI MO BhIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM MJIM caxapa.

OnbIThl IO HAOJTIOIEHHIO TEIMJIOBOTO PACUIMPEHHSI Fa30B, KUIKOCTEH 1 TBEPIABIX TEJ.
Onpenenenue naBineHus Bo3ayxa B OaJUIOHE LINPHLIA.

OnbIThl, AEMOHCTPHUPYIOLIME 3aBUCHMOCTb [aBJEHUS BO3AyXa OT e€ro o0béma u
HarpeBaHHs MJIM OXJIAKICHHUSI.

vk wnN

6. IlpoBepka rumoTe3bl JHUHEHHOH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKHAKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TeMIIepaTyphl.

7. Habnronenue M3MeHeHHs1 BHYTPEHHEH SHEPrHH Teja B pe3yJsbTaTe TerJionepenayd u
paOOoThI BHEIIHUX CHJI.

8. MHccnenoBaHnue siBneHHs TEMIOOOMEHa MPU CMELIMBAHUH XOJIOAHON U ropsiueil BOAbI.

9. OmpeneneHne KOJMYECTBA TEIUIOThI, IOJYYEHHOrO BOAOW MNpH TemIooOMeHe C
HarpeTbiM METAJJIMYECKUM LIMJIMHIPOM.

10. Onpenenenue yneabHONH TEMIOEMKOCTH BELLECTBA.

11. UccaenoBaHue npolecca UCMapeHusl.

12. OnpenesneHyrie OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

13. Onpenenenue yeabHON TEMJIOTHI MJIaBJIE€HUS JIbJa.

Pa3nen 7. JnekTpuyecKHe M MArHUTHbIE SIBJICHMS.

11



DnexTpusauus Ten. JlBa poaa ajaekTpUdecKUX 3apsaaoB. BzaumoneiicTeue 3apsikeHHbIX TEJL.
3axoH KynoHa (3aBUCUMOCTb CHUJIbI B3aUMOJENCTBUS 3aps>)KEHHBIX Tel OT BEJIMYMHbBI 3apsiioB U
PACCTOSIHUSI MEXIY TEJIaMH).

Dnexrpuueckoe nose. HanpsokéHnHocTs anexkTpuyeckoro noss. [IpuHuun cynepno3uuuu
3JIEKTPUUECKHUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsaoB. DJeMEHTapHbIA 3JekTpuyeckuil 3apsia. CtpoeHue
atoMa. [IpoBOIHUKM U AUBNIEKTPUKH. 3aKOH COXPaHEHHs 3JIEKTPHUECKOro 3apsija.

DNeKTpUUECKUH TOK. YCIOBMSI CYLIECTBOBAHUS JJIEKTpUYECKOro Toka. McTouHuku
MOCTOSIHHOrO Toka. JIeMCTBUSI 3JEKTPUUECKOro Toka (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUAKOCTSX U raszax.

Onextpuueckass uenb. Cuna Toka. Jnekrpudeckoe HampspkeHue. ConpoTHBIIEHHE
NpOBOJHUKA. YeNbHOE COMNpOTHUBJIEHHE BewectBa. 3akoH Oma A ydyacTka LEnu.
[TocnenoBarenbHOe U MapajuiebHOE COeJUHEHHE POBOJHUKOB.

PaboTa 1 MOLITHOCTB 3JIeKTpUYeCcKoro Toka. 3akoH Jlxoyns—JIeHna. DnekTpuyeckue Lenu
1 TOTPeOUTENH SJIEKTPUUECKOi sHepruu B ObITy. KopoTkoe 3aMbikaHue.

ITocrosiHHbIE MarHuThl. B3auMopeNcTBUME NOCTOSIHHBIX MAarHMTOB. MarHutHoOe IMoJe.
MarnuTtHOe noJie 3emMiIu U ero 3HaueHue 11 xku3Hu Ha 3emite. OnbIT DpcTena. MarHutHoe nose
3JeKTpuueckoro Toka. [I[pyuMeHeHue 31eKTpOMarHuToB B TeXHUKE. J[eCTBME MAarHUTHOTO MOJIS
Ha TMpPOBOAHMK C TOKOM. OJIEKTPOJABUraTeslb IMOCTOSHHOro Toka. HMcnonb3oBaHue
3JIEKTPOABUraTesiel B TEXHUUECKUX YCTPOICTBAaX U Ha TPaHCIOPTe.

Oneiter Papanest.  SIBneHue snekTpomarHuTHoW  uHAykuuu. IlpaBuno  JleHua.
OnexrporeHeparop. CnocoObl MOMyYEHHs JJIEKTPUUYECKOW O3HEPruu. DJIEKTPOCTAHLUHMH Ha
BO30OHOBJISIEMbIX HCTOUHUKAX SHEPTHH.

Jlemoncmpayuu.

DNIeKTpU3aLus Tel.

JIBa pona 3J1eKTpUYECKUX 3apsA0B U B3aUMOJEHCTBHE 3aPSKEHHBIX Tell.
Y CTpONCTBO U AENCTBUE 3JIEKTPOCKOIA.

DnexTpocTaTHyeckas HHAYKLIHSL.

3aKOH COXpaHEeHUs AJIEKTPUUECKUX 3apsI0B.

[IpOBONHUKYU U IU3JIEKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUI 3JE€KTPUUECKOro MOJIs.

U CcTOYHMKH MOCTOSHHOIO TOKA.

O N A WNPR

JIefCTBUS 3IEKTPUYECKOrO TOKA.

=
o

. DJIEKTPUYECKUI TOK B KUIKOCTH.

[y
=

. I'a30BbIi1 pa3psa.

=
N

. U3MepeHue cuiibl TOKa aMIepMETPOM.

=
w

. I/Ismepeﬂne SJIEKTPUICCKOr0o HAMPSXKEHUS BOJIBTMETPOM.

=
N

. Peoctat 1 MarazuH COnpoOTHUBJIEHUH.

=
wul

. BzaumMoneiicTBue NOCTOAHHBIX MAarHUTOB.

=
(9}

. MOHe.HI/IpOBaHI/Ie HEBO3MOXXHOCTHU pasa€ICHUsS MMOJTIOCOB MAarHUTA.

=
~N

. MOHeJII/IpOBaHI/Ie MarHUTHBIX IOJIEH MOCTOSSHHBIX MAarHUTOB.

=
0o

. OnbIT OpcTena.

=
Yo}

. MarHutHoe nose Toka. DJIEeKTPOMAarHur.

N
o

. JleficTBME MarHUTHOTO NOJISI HA TPOBOAHUK C TOKOM.

N
=

. aﬂeKTpOHBI/IFaTeJIb MNOCTOAHHOI'O TOKA.
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22,
23,
24,
25.

HccnenoBanue siBneHUs 3J1€KTPOMArHUTHON MHAYKLMU.

Onbiter Papanes.

3aBHCUMOCTD HarnpaBJI€EHUA UHAYKLIUOHHOI'O TOKa OT yC.IIOBI/Iﬁ €ro BOBHUKHOBEHMUS.
DJeKTporeHepaTop NOCTOSTHHOIO TOKa.

Jlabopamopusie pabomst u onsimol.

1. OnbIThl MO HAOMIONEHHIO 3JEKTPU3ALMH TEJl HHAYKLHEH U IPH COMPUKOCHOBEHHH.

2. HccnenosaHue nencTBUs SJEKTPUUECKOrO MO HA NPOBOAHUKU U AUAJIEKTPUKH.

3. COopka u npoBepka padoThl 3JEKTPHUECKOH LENH MOCTOSTHHOrO TOKA.

4. H3mepeHue U peryJupoBaHUE CUIIbI TOKA.

5. H3mepeHue U peryaupoBaHUE HANPSKEHUSI.

6. HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HAYILErO YEPE3 PE3UCTOP, OT CONPOTUBJIEHHUS
PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.

7. OnbITel, AEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JEKTPUUECKOro  CONMPOTHUBJICHHUS
NPOBOJHHUKA OT €ro AJIMHBI, TUIOLAAHN MONEePEeYHOro CEYeHUs U MaTepuana.

8. IIposepka npaBuia CI0XKEHHUsS] HANPSDKEHUH MPU MOCJIEA0BATEIbHOM COETMHEHUH IBYX
PE3UCTOPOB.

9. IIposepka npasuna [Jisi CUJIbl TOKA MPU NapajieIbHOM COEAMHEHUH PE3UCTOPOB.

10. Omnpenenenue paboThI 3JEKTPHUECKOTO TOKA, HIYIIEro Yepe3 pe3ucTop.

11. OnpeaeneHye MOLHOCTHU 3JIEKTPUUYECKOrO TOKA, BbIAENSEMON Ha PE3UCTOpE.

12. UccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HANPs>KEHUsT Ha
Hel.

13. Onpenenenue KIIJ] HarpeBarens.

14. UccnenoBaHue MarHUTHOIO B3aMMOJEHCTBUS TOCTOSIHHBIX MArHUTOB.

15. M3yyeHne MAarHUTHOrO NOJsl IOCTOSHHBIX MAarHUTOB NpU HUX OOBEOIUHEHUH H
paszneneHuu.

16. UccnenoBaHue AeNCTBUS 3JIEKTPUYECKOrO TOKa HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTD CHJIbI B3aUMOAEMCTBUS KAaTYLIKH C TOKOM U
Mar"HuTa OT CHJIbl TOKA U HaNpaBJIEHUs] TOKA B KaTyLIKE.

18. M3yueHue nencTBUss MArHUTHOTO MOJIS1 HA TPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4eHue paboThbl 3JE€KTPOIBUTATEIIS.

20. U3mepenue KIIJI anexTpoaBuratebHONW yCTaHOBKHU.

21. OnbITEl MO MCCIEAOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHON HMHIYKLMHU: HCCIIEeJOBaHHE
M3MEHEHUI 3HAa4eHUs U HaNpaBJIeHUs] MHAYKLIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexanuieckue siBJICHHUS.

Mexanuueckoe nBixkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXaHUYECKOro JABMXeHHUs. PaBHOMepHOe mnNpsMOJNMHENHHOe JABMxeHHe. HepaBHOMepHOe
npsiMoMHelHoe nBukeHue. CpenHsis U MIHOBEHHAash CKOpPOCTb Teja IMpPU HEpaBHOMEPHOM

ABHUXKECHUHU.
Yckopenue. PaBHOyckopeHHOe npsiMOosiuHelHOe aBikeHue. CBoOonHoe naneHue. OmnbIThl

TIanunes.

PaBHOMepHOe nBUKEHHE MO OKpYkHOCTU. [lepuon u ydacrora oOpaineHusi. JluHeiiHas u
yrjoBasi CKOpOCTH. LIeHTpocTpeMUTeNbHOE YCKOPEHHE.
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Ilepsbiit 3akoH HbroToHa. Bropo# 3axon Herorona. Tperuit 3akoH HbtoTona. IlpuHuun
CyNeprno3ULUH CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CUja TPEHHUS CKOJIbXXEHUs, CUJIa TPEHUs
NOKOs1, IPyryue BUIbI TPEHMUSI.

Cuna TsOKECTM M 3aKOH BCEMHUPHOIO TSTOTEHHS. YCKOpeHHE CBOOOIHOrO MaJCHUs.
JBuxkenue raHeT Bokpyr Connua. [lepsas kocMuyeckasi ckopocTb. HeBecoMOCTb U neperpysku.

PaBHOBecue MatepranbHON TOYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBeCHe TBEPAOro Tena
C 3aKpEIIEHHOM OChIO BpauleHusi. MomeHT cuibl. LieHTp TskecTu.

Umnynec Tena. M3meHnenne umnynbca. Mmnynec cunbl. 3aKOH COXpaHEHHUs MMITYJIbCA.
PeaxTuBHOE ABUXKEHUE.

MexaHnueckasi pabota U MOIHOCTb. PaboTa cun TspkecTH, ynpyroctH, TpeHus. CBsi3b
sHepruu U padotbl. [loTeHUManbHas 3HEPrus Tesa, MOAHSATOrO HAaA TMOBEPXHOCTHIO 3E€MIIH.
IToreHumanpHas sHeprus cxxatoi npyxxunbl. Kuneruueckas sneprus. Teopema 0 kKHHETUUECKOH
SHEpruu. 3aKOH COXPaHEHHUs] MEXaHUYECKOH SHEPTHH.

Jlemoncmpayuu.

1. HaOnroneHue MeXaHU4eCKOro IBHXKEHHUs TeJla OTHOCHTEIbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHue nyTed M TPAEKTOPUN ABMXKEHUS ONHOIO M TOrO K€ Tesa OTHOCHUTENBbHO
pa3HbBIX TEJT OTCUETA.

H3mepenne ckopoCTH U yCKOPEHUsI NPSIMOJMHENHOIO JBUXKEHHUS.
HccnenoBanue npu3HaKOB paBHOYCKOPEHHOIO IBUXKEHMUSI.
HabnroneHue nBuxeHHs Tesla Mo OKPY>KHOCTH.

S A

HaGnroneHue MexaHU4YeCKUX SIBJICHUH, MPOUCXOASIIUX B cUcTeMe oTcuéra « Tenexkay

NpHU €€ pABHOMEPHOM M YCKOPEHHOM JIBUXKEHUH OTHOCUTENbHO KabuHeTa QU3MKH.

3aBHCUMOCTb YCKOPEHHUs Tejla OT MaccChl TeJa U JeHCTBYIOIIEH Ha HEro CUJIbL.

8. Habnronenue paBeHCTBa CHJI TPU B3AUMOJEHCTBUHU Tell.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JIBU>KEHHH.

10. Ilepenaya umnyJabca Npy B3aMMOJAEHCTBUH TEL.

11. IlpeoOpa3zoBaHust SHEPTHU MPU B3AUMOJEHCTBUH TEJ.

12. CoxpaHeHue UMMNybca MPH HEYNPYroM B3aUMOAEHCTBHH.

13. CoxpaHeHue uMmyJjbca npu abCONOTHO YIIPYroM B3aUMOJEHCTBUH.

14. HabntoieHHe peakTUBHOTO JBUIKEHHUSI.

15. CoxpaHeHHe MeXaHU4eCKOH SHEPTHH MPU CBOOOTHOM NaEeHHH.

16. CoxpaHeHue MeXaHU4eCKOH dHEPTUH MPH ABMXKEHUH Tella NoJ AeHCTBUEM NPy KUHBbI.

Jlabopamopusie pabomst u onsimoL.

1. KonctpyupoBaHue TpakTa s pa3rOHa M JajJbHEHLIEr0 PaBHOMEPHOIO IBUXKEHUs
IIapyKa WJIH TEJIEXKKH.

2. OnpeneneHue CpefHeld CKOPOCTH CKOJBXKEHHs Opycka MM IBUXKEHHUs LIApPUKA IO
HAKJIOHHOH MJIOCKOCTH.

3. OmnpeneneHue yCKOpPEHHUs Tejla NPU PaBHOYCKOPEHHOM MABM)KEHMU IO HAaKJIOHHOM
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH MyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBUXKEHHUHU 0e3
Ha4aJIbHOM CKOPOCTH.

5. TlIpoBepka runoresbl: €CJIM NPU paBHOYCKOPEHHOM JIBHXXEHHH 0€3 HayabHOH CKOPOCTH

NYTH OTHOCSITCSI KaK Psil HEUETHBIX YUCEJI, TO COOTBETCTBYHOLIUE MPOMEXKYTKH BPEMEHU

OIMHAKOBBL
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6. HccrnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHSI OT CHUJIbl HOPMAJIbHOIO
IaBJIEHUS.

7. Omnpenenenune ko3P PHUIMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBIL.

9. OmpeneneHnie pabOTBl CHUABI TPEHUS TNPH PABHOMEPHOM IBHXKEHHUH Tejla 110

o

rOpPU30HTAJIbHON NOBEPXHOCTH.
10. Onpenenenue paboOThl CHIJIBI YNPYTrOCTH NPU NOABEME TIpy3a C HCIOJIb30BAHHEM
HEMOJBHXHOTO U MOJIBHXKHOTO OJIOKOB.

11. M3yuyeHue 3aK0OHa COXPAHEHHUsI SHEPTUU.

Pazgen 9. MexaHuyeckue KoJieGaHUSI U BOJIHbDI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTHKH KOleOaHWN: NMEepHOi, 4acToTa,
aMriauTyga. Marematuueckuili M NpY>XMHHBIA MasaTHUKU. IIpeBpaineHue sHepruum mnpu
K0JIe0aTENIbHOM JABH)KEHHH.

3aryxaromue kosnebanus. BoiHyxneHHble konebanus. PesoHaHc. MexaHu4eckue BOJIHBL
CpoiicTBa MexaHu4eckux BoyiH. IIpononbHble U nonepeyHble BOJIHBL. J{JIMHA BOJHBI U CKOPOCTb
e€ pacripocTpaHeHusi. MexaHuueckue BOJIHbI B TBEPIOM Tejle, CEHCMUYECKHE BOJHBI.

3Byk. ['pomMKOCTb 3ByKa ¥ BbicOTa TOHA. OTpakeHue 3Byka. MH(Gpa3Byk U yabTpa3ByK.

Jlemoncmpayuu.

Habnronenue konedaHuil Te1 Mo AEHCTBHEM CHIIbI TSXKECTH M CHIIBI YIIPYTOCTH.
Habnronenue konedaHuii rpy3a Ha HUTU M Ha TIPY>KUHE.

HabnroneHue BbIHYXIEHHBIX KOJieOaHHii U pe30HaHCa.

PacripocTpaneHue npoaoabHbIX U NONEPEYHbIX BOJIH (Ha MOJENH).
HabnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o vk wNR

AKyCTHUYECKUH pe30HaHC.
Jlabopamopusie pabomst u onsimel.
1. OnpepnesneHue 4aCTOTHI M MepHOAa KOJIeOaHUH MaTEMaTUYECKOrO MasiTHUKA.
2. OnpeneneHue 4aCTOThI U MepHOAA KoneOaHUH MPY>KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBHCHMMOCTH IEpHOAa KojeOaHWi MOABELIEHHOrO K HUTHU rpy3a OT
IUTUHBI HUTH.
4. HccnenoBaHue 3aBHCUMOCTH NepHoaa KoJieOaHUi MPY>KUHHOTO MasTHHKA OT MacChl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH mepuona KoyueOaHUH rpys3a, MOABELIEHHOTO K HHTH, OT
Macchl rpysa.
6. OnbIThl, AEMOHCTPHUPYIOLIHE 3aBUCUMOCTb NIeproa KoJeOaHui Npy>KHHHOrO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. HsmepeHue yckopeHusi CBOOOIHOrO MaaeHusl.
Pazgen 10. DieKTpoMarHuTHoe noJie M 3JIeKTPOMATHHTHbIE BOJIHbDI.
DNEeKTPOMarHUTHOE ToJie. DJIeKTPOMAarHUTHble BOJHBL. (CBONCTBA 3JEKTPOMArHUTHBIX
BoJH. I1Ikana 3;1eKTpOMarHuTHLIX BOJIH. MIcronb30BaHME 31€KTPOMArHUTHBIX BOJIH JUJISi COTOBOM
CBSI3H.
DnekTpoMarHuTHasi npupoaa ceeta. Ckopocth cBeTa. BosiHOBbBIE CBOMCTBA CBeTa.
Jlemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIE CBOMCTBA CBETA.
Jlabopamopusie pabomst u onsimot.
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1. H3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOLIBI MOOHJIBHOTIO TesedoHa.
Pazgen 11. CBeToBble sIBJICHHUS.
JlyueBas monenb ceera. Mcrounuku csera. IIpsiMonuHelHOe pacnpoCTpaHEHHE CBeETa.
3armenust Connua u JIyHel. Otpaxenue cBera. [1nockoe 3epkaso. 3aKOH OTpakeHUs CBETA.
IIpenomnenue cBera. 3akoH npenomiieHus: cBera. [lonHOe BHYTpEHHEe OTpak€HHE CBETa.
Hcnonp30BaHHue NOJHOTO BHYTPEHHErO OTPAXKEHUsI B ONTHUYECKUX CBETOBOAAX.
Jlunza. Xom nydyeit B nuH3e. Onruyeckas cucrema ¢oToamnmnapata, MHKPOCKONa U
Teneckona. I'na3 kak ontuyeckast cucreMa. biM3opykocTh U 1anbHO30PKOCTD.
Paznoxenue 6enoro csera B ciektp. OnbiTbl HetoToHA. Cl10K€HHE CIIEKTPaIbHBIX L[BETOB.
Jucnepcus cserta.
Jlemoncmpayuu.
IIpssMonuHENHOE pacCIpOCTPAHEHUE CBETA.
OTtpaxxeHue ceera.
[Tony4yenue n300pa>keHHi B IIIOCKOM, BOPHYTOM H BBIYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTHueckHii CBETOBO.
Xon nyyeii B coOMparoLiei JuH3e.
Xon nydyei B pacCeUBaNOLIEH JIMH3E.
[Tony4yenue n300pa>keHHUHA C MOMOLIBIO JIMH3.

O N WNR

[TpuHuun neiictus goroanmnapara, MUKPOCKONA U TEJECKOIa.

10. Mogens rnasa.

11. PaznoxkeHue 6eyoro cBera B CIEKTP.

12. ITonyueHue Oenoro cBera npu CIOXKEHHH CBETA PA3HbIX L[BETOB.

Jlabopamopusie pabomst u onsimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJjla OTPaXK€HHUsI CBETOBOTIO Jlyya OT yrja NaJeHus.

2. H3yueHHe XapaKTepUCTHK U300pakKeHHUs MPEAMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yIJla MPEJIOMIIEHHS] CBETOBOIO Jlyda OT yrja NMajeHus Ha
rpaHHLe «BO3AYX—CTEKIION.

[TonyueHue uzoOpakeHUii ¢ MOMOUIBIO COOMPAIOLIEH JIUH3bI.

Onpenenenue GOKyCHOrO pacCTOSIHUSI U ONTHYECKOH CUJIbI COOMpArOILel IMH3BL.
OnbITHI IO Pa3IOKEHHUIO OEJIOro CBETA B CIEKTP.

OnbITEl MO BOCIPHSITHIO L[BETa MPEIMETOB NPU MX HAOIIONEHUHM Yepe3 LBETOBbIC
bunbpTpHI

Pazgen 12. KBanToBbIe sIBJICHHSI.

OnsiTel Pe3epdopna u nnanerapHas mopens atroma. Monenb atoma bopa. Mcnyckanue u
norjoueHue ceera atoMoM. KBaHTbl. JIMHeN4aTbie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, Oera- u ramma-usnydeHusi. CTpoeHHE ATOMHOrO spa.
Hyknonnas Mopenp atomMHoro siapa. HM3oronbl. PanuoaxtuBHble npesBpauieHus. I[lepuon
noJlypacrnaja aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsiIOBOIO U MacCOBOI'O UHCEN. DHEPrusi CBsI3U
aTOMHbIX sifiep. CBsA3b Macchl U 3Hepruu. Peakuuu cunTesa u aenenus siaep. Mcrounuku sHepruu
ConHua u 3B€311.

Anepnas sHepreTtuka. JleiiCTBUs paAMOAKTUBHBIX U3JIy4€HUI Ha XKUBblE OPraHU3MBbI.

Jlemoncmpayuu.

1. CnexTpbl U3JIy4Y€HHUs U NOMJIOLIEHHUS.

No u s
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CHeKprI Pa3JINYHbIX I'a30B.
CnexTp BOZOpOAA.
Habnronenue Tpekos B kamepe BusbcoHa.

e LN

Pabora cuéryrika MOHU3UPYIOLUX U3YYEHUH.
. Perucrpauus u3iaydeHust IpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomst u onsimol.

1. HaOnroneHue CIUIOIIHBIX U JJMHEHYATHIX CIIEKTPOB HU3JTYUEHHUSI.

2. HccnenoBaHHe TPEKOB: HM3MEpPEHHE 3HEPTMHM YacTHLBI [0 TOPMO3HOMY nyTH (IO

dororpadusm).

3. H3mepeHue panuoOaKTUBHOrO (OHa.

IHoBTOpUTEILHO-0000AIOIHIT MOYTb.

[ToBTOPUTENBHO--0000IAOIUH  MOAYJAb MpeAHa3HA4YeH JUis  CUCTEMATH3alUuH U
0000111eHUST MPEAMETHOrO COAEPkKAHUS U ONbITA AESITEIbHOCTH, MPHOOPETEHHOTO NPH U3YYEHUU
BCEro Kypca (U3MKH, a TaKXkKe Ul MOATOTOBKH K OCHOBHOMY IOCYIapCTBEHHOMY 5K3aMEHY IO
¢busuke nus 06ydaroLUMXCs, BBIOPABIIUX 3TOT Y4€OHBIN MpPEAMET.

[Tpu M3y4eHUH TaHHOTO MOIYJISl PEAIM3YIOTCS U CUCTEMATH3UPYIOTCS BUIbI 1E€ATENIbHOCTH,
Ha OCHOBE KOTOpBbIX 00ecneuumBaeTcss HOCTH)KEHHE TMPEIMETHBIX U MeTanpeIMETHBIX
TUIAHUPYEMBIX  PE3yJIbTATOB 00yueHus, (POpMUPYETCS eCTECTBEHHOHay4yHasi TPaMOTHOCTb!
OCBOEHHE HayYHbIX METOZOB HCCIIEOBAHUS SIBIEHHI IPUPOABI U TEXHUKHU, OBJIAZICHUE YMEHUSIMU
OOBSICHATh (PU3MYECKHE SIBJICHUS, MPUMEHSISI MOJy4YEeHHbIE 3HAHUS, PeLIaTh 3aa4H, B TOM YHCIIe
KaueCTBEHHbIE U 3KCIIEPUMEHTAJIbHBIE.

[TpyHIMNMATBHO NESTENbHOCTHBIN XapakTep JAHHOIO pasfena peasu3yercs 3a CYET TOro,
4TO 0OYUAIOLIMECs BBIMOJIHSIOT 3a1aHHUS, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAaHUI pPaClO3HABaTh U HAYYHO OOBACHATH (PU3UYECKUE SBICHUS
B OKpY>Karolle Npupoae U NOBCEAHEBHOM )KU3HH,

MCIIOJIb30BaTh HAay4HbIE METOIbl MCCIENOBaHUS (U3UYECKHX SIBIEHHH, B TOM 4HUCIE VIS
MPOBEPKHU TUIOTE3 U MOJIYYEHHS TEOPETUYECKUX BBIBOJIOB,

OOBSICHATb Hay4yHble OCHOBbI Hauboyiee BAXHBIX HOCTHXKEHHIH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOTrO UCIOJIb30BaHHSI PA3JIMYHBIX HCTOUHHUKOB SHEPTHH HAa OCHOBE 3aKOHA
MpEeBpaLIeHUs] U COXPAHEHUS BCEX U3BECTHBIX BUIIOB SHEPTHH.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

Nzyuenne ¢(u3MKkM Ha ypoOBHE OCHOBHOro oOmero oOpa3oBaHHsl HANpaBJIeHO Ha
IOOCTHIKEHHE JTMYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB.

B pesynbraTe usydyeHuss (QU3MKU HA YpPOBHE OCHOBHOro oOuiero oOpa3oBaHUS Y
oOyuarorierocst 6yayT chOpMUPOBAHBI CIEAYIOLIUE JIUYHOCTHBIE PE3YJIbTaThl B YACTH:
1) naTpHOTHYECKOro BOCIMTAHHS:
— MpOsIBIEHHE MHTEpeca K MCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHICKONH (pusnueckoin
HayKH;
— LIEHHOCTHO€ OTHOILEHHE K JOCTH)KEHHSIM POCCHICKUX Y4YEHBIX--(PH3HKOB;
2) rpa’kaaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:
— TOTOBHOCTb K aKTHBHOMY YYaCTHIO B OOCYXIE€HUH OOIIECTBEHHO 3HAUYMMBIX M 3TUYECKHX
npoOJeM, CBSI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM IOCTHXKEHUH Ppu3uku;
— OCO3HaHME BaXXHOCTH MOpPabHO--3TUYECKUX NMPUHLMIIOB B AESITEIbHOCTU YUEHOTO,
3) 3cTeTH4YeCKOro BOCIUTAHMS:
— BOCIPUSITHE 3CTETHYECKHUX KayeCTB (PU3MUECKOW HAayKW: €€ TapMOHMYHOIrO IMOCTPOEHHUS,
CTPOrOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI0 MO3HAHUSA:
— OCO3HAaHME LIGHHOCTH (PU3MYECKON HayKH KaK MOILIHOIO MHCTPYMEHTA MO3HAHHsI MUPa, OCHOBBI
Pa3BUTHsI TEXHOJIOTUH, BaXKHENLIEN COCTABISAIOLIEN KYJIbTYPBI,
— pa3BUTHE HAy4HOM JI0O003HATENBPHOCTH, HHTEPECA K UCCIEeN0BATEIbCKON AEATENbHOCTH,;
5) dpopmupoBaHus KyJbTYpPbI 310POBbSI H SMOLHMOHAJIBHOIO 0.JIAroNoJyYHsi:
— OCO3HaHHWe LIEHHOCTU Oe3omacHoro odpasa >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
Ba)XHOCTH NpaBuJl 0€30MacHOro MOBENEHHs Ha TPAHCIOPTE, Ha AOPOrax, C 3JIEKTPUUYECKUM U
TEIJIOBBIM OOOPYIOBAaHUEM B JOMAIIHUX YCIOBHSX;
— c(hopMHpPOBAaHHOCTL HaBblKa pediekcuu, MpU3HAHUE CBOErO MpaBa Ha OLIMOKY M TAKOTO JKe
npaBa y Apyroro 4ejoBeKa;
6) TPyA0BOro BOCIIUTAHHA:
— aKTMBHOE y4yacTHE B PELIEHMM NPAKTHYECKUX 3anay (B paMmKax ceMbH, 00Opa30BaTeNIbHOM
OpraHu3alLyH, roposa, Kpast) TEXHOJOIHYECKONH U COLMAIbHON HAIpaBJIEHHOCTH, TPEOYIOLUX B
TOM 4HClie U GU3NYECKUX 3HAHUI,
— UHTEpeC K MPaKTUYECKOMY H3yUeHHIO MPO(ECcCHii, CBA3aHHBIX C (GU3UKOI;
7) 3K0JI0rM4eCKOro BOCIIMTAHUSA:
— OpHMEHTalMs Ha TPUMeHeHHe GU3NYEeCKUX 3HAHUH TSl PeLIeHHUs 3a1a4 B 00J1aCTH OKpY KaroLen
Cpelbl, TUIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXKHBIX IOCJENCTBUH IS OKpy’Karoulei
Cpenbl;
— OCO3HaHME II00aNBHOrO XapaKTepa SKOJOrHYECKHX NpodJieM U MyTel UX peLIeHus,
8) apanTauuu K H3MEHSIIOIUMCH YCJIOBHSAM COLHAJIBHON H MPUPOAHOH Cpeabl:
— NOTPeOHOCTh BO B3aMMOJAEHCTBUH MPU BBIMOJHEHUU MCCIENOBAHUN U NMPOEKTOB (PU3NUECKOM
HanpaBJIE€HHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM IPYTHX;
— MOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO AesITeIbHOCTD;
— notpebHOCTh B JOPMUPOBAHUH HOBBIX 3HAHHUH, B TOM 4Hcie GOPMYJIUPOBATH UAEH, TOHSATHS,
TUIOTE3bI O PU3HUECKUX OOBEKTAX U SBICHUSX,
— 0CO3HaHHe 1e(ULIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH PU3UKHY;

— IUIAHUPOBAHHUE CBOETrO Pa3BUTHUS B MPHOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUH,
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— CTPEMIJICHUE aHAJIM3HUPOBATH U BLISABJIATHL B3AUMOCBSA3HU MPUPOIbI, O6LL[CCTBa H 3KOHOMMHKH, B

TOM YHCJIE C UCTOJIb30BaHUEM (PU3MUECKUX 3HAHMIA,

— OLIEHKA CBOMX JIEHCTBHIA C yUETOM BJIMSHHUS HA OKPYXKAIOLIYIO CPEeNy, BO3SMOXHBIX INTOOAIbHBIX
MOCJIEeNCTBUIA.

METANPEIMETHBIE PE3YJIBTATBI

B

pe3ysibTaTe OCBOEHHMsI MNpOrpamMMmbl MO (U3UKE Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBaHust y oOyyaromerocss OyayT coOpMUpOBaHbI MeTampeaMeTHbIe pPe3YJbTaThl,
BKJIOYAKOIIHUE IIO3HABATECJIbHBICE YHUBEPCAJIBHbLIC y'{e6HbIe ﬂeﬁCTBHﬂ, KOMMYHUKATUBHBIC
YHUBEpCaJbHble yUeOHbIE NEHCTBUS, PEryJISTUBHbIC YHUBEPCAIbHbIE yueOHbIE NeHCTBUS.

IMo3HaBaTenbHbIE yHUBEPCAJIbHbIE YUeOHbIe AeHCTBUSA
Ba3oBble Jjornueckue AeMCTBUA:

BBISIBJISITh U XapPaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBJICHUIN);
yCTaHaBJIMBATh CYLIECTBEHHBINH NMPU3HAK KJIACCU(DUKALMHU, OCHOBAHUS 1JI1 0000IIEHHS
1 CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS] B PacCMaTpUBaeMbIX (haKkTaxX, JaHHBIX U
HaOMIOIEHUSIX, OTHOCSIIUXCS K (PU3MYECKUM SIBJICHUSIM,

BBISIBJISITH IPUYMHHO--CJIEAACTBEHHbIE CBSI3U TPH H3yYEHHUH (U3UYECKUX SIBIECHHH U
MPOLIECCOB, JAeNaTb BBIBOAbI C MCIIOJB30BAHMEM HEOYKTHBHBIX U HHAYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh FMIIOTE3bl O B3AUMOCBS3SIX (PU3NYECKUX BEJIMUMUH,
CaMOCTOSITEJIbHO BbIOMpaTh Crocod pelieHus: yueOHoi prU3nueckoil 3anauu (CpaBHEHHE
HECKOJIbKMX BApUAHTOB pELICHUs, BBHIOOpP Haubonee NOAXOMALIEr0o ¢ Y4ETOM
CaMOCTOSITEJIbHO BBIIENIEHHBIX KPUTEPHER).

ba3oBble Hcci1e10BaTEIbCKHE TEHCTBUSA

Padora

MCTIOJIb30BaTh BOMPOCHI KaK UCCIENOBATEIbCKHI HHCTPYMEHT MTO3HAHMS,

MPOBOAMTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OMBIT, HECJIOXKHBIN QHU3HUecKuil
HKCMEPUMEHT, HEOOJbIIOE UCCIIeI0OBaHHE (HU3HMIECKOTO SIBJICHUS,

OLIEHHBAaTh Ha MPUMEHHUMOCTb M IOCTOBEPHOCTb MH(POPMALMIO, MOJYYEHHYIO B XOJe
MCCJIEIOBAHUS HJIH SKCIIEPUMEHTA;

camocTosiTebHO  (popmynupoBaTh 000OLIEHHST W BBIBOABI MO  pe3ysibTaTaM
NPOBENEHHOTO HAOIIOIEHHS, OTbITA, HCCIIEIOBAHUS,

MPOTrHO3UPOBATh BO3MOXKHOE AalibHellee pa3BUTHE (PU3HUECKUX MPOLIECCOB, a TaKXKe
BBIIBUTaTh NMPENIOJNOKEHHT 00 UX Pa3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

¢ HH(popmMaLHe:

NPUMEHSATb Pa3JIMYHblE METOIbl, MHCTPYMEHTbI M 3ampoChl MPU MOUCKE U 0TOOpe
UH(pOpPMAIIK UITH TaHHBIX C YYETOM NpeiokeHHON yyeOHol pusndeckoii 3anauy,
aHAJM3UPOBaTh, CUCTEMATH3UPOBATh M UHTEPIPETHPOBATH WHPOPMALUIO PA3THUHBIX
BHJIOB 1 ()OPM NpENCTaBJICHUS,

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (GOpMYy MNpencTaBieHUus MHGOPMALMMU U
WJUTIOCTPUPOBATh pelIaeMble 3aauyd HECJIOXHBIMU CXEMaMHM, OUarpaMMamH, HHOMH
rpaduKkoi U UX KOMOUHALUSIMU.

KomMyHHKATHBHbIE YHHBepCaJbHbIe Y4eOHbIe el CTBHS:

B Xoae OOCyXIeHus y4eOHOro Mmarepuana, pe3yjbTaToB JadopaTOpHbIX padoT u
NPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCY>KAaeMOH TeMbl U BbICKa3bIBaTh UIEH,
HaLleJIeHHbIE Ha pelIeH e 3a1a41 1 MOoJAepKaHue OaroxenaTeJbHOCTH OOLIeHuS,
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COIMOCTABJATb CBOM CYXIEHHUS C CYXACHUSMH JPYIMX YYaCTHHUKOB JHAJIOra,
OOHapy>KUBaTh Pa3IMYMe U CXOACTBO MO3ULIMH,

BbIPaXkaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJMYHO  MPENCTaBNSATH  PE3YJbTaThl  BBIMOJIHEHHOrO  (PU3MYECKOrOo  OMbITa
(3KCrIepUMeHTa, UCCIEeNOBAHMUS, IPOEKTA),

MOHUMAThb U HCIOJb30BATh MPEUMYIIECTBA KOMAaHIHON U MHAWBUAYaJIbHO pabOThI NIpH
peLIeHUH KOHKPETHOH (puzrueckoi npodiemsr;

NPUHUMATh LeJId COBMECTHOH HesTeIbHOCTH, OpPraHU30OBbIBATH MAEWUCTBUS MO €€
IOOCTIDKEHHIO: PACIpeneisiTb Posu, 00CY»kKAaTh MPOLECCH U Pe3yJIbTaThl COBMECTHOMN
padoThl, 00001IATh MHEHHUS] HECKOJIbKUX JIFOJIEH;

BBIMOJIHSITh CBOK) 4YacTb paboThl, MOCTUras KauyeCTBEHHOIO pe3yJjbTaTa IO CBOEMY
HAaIpPaBJIEHUIO U KOOPAMHHUPYS CBOU IEHCTBHUS C APYTUMH YJIeHAMH KOMaHIIbI,
OLIEHHBATh Ka4e€CTBO CBOETrO BKJIaJa B OOIIUH MPOAYKT M0 KPUTEPHUSIM, CAMOCTOSTEIBHO
copMyIMPOBAHHBIM YHACTHUKAMHU B3aHMOEHCTBUSIL.

PeryasiTuBHble yHUBepcaJbHbIe YieOHbIe JeHCTBUSA
Camoopranuzauus:

BBISIBJISITH MPOOJIEMbI B )KM3HEHHBIX U YUEOHBIX CUTYALMsIX, TPEOYIOLIMX IS PeLleHHs
bu3nuecKux 3HaHUH,

OpPHEHTUPOBATbCS B PAJIUYHBIX MOAXONAX NPHHATUS peIleHHH (MHINUBHIYaJIbHOE,
NPUHSTHE PELICHHUs B IPyIIe, IPUHSATHE PELIeHUH IPynnoi),

CaMOCTOSITEJIbHO COCTaBJIATh QJTOPUTM pelleHust (HU3MYecKOW 3aiayv WJM IUlaHa
HCCIENOBAHUSI C Y4YETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh MpeIaraéMble BAPHAHTBI PEILEHHIA;

aenatb BbIOOpP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAJILHBIH HHTEJIEeKT:

NaBaTh aIEKBATHYIO OLIEHKY CUTYalMU U MpenjaraTh MaH €€ U3MEHEHUS,

OOBSICHATb MPHUUMHBI TOCTHXKEHHUS (HENOCTHKEHMS1) PE3YJIbTaTOB AESITEIbHOCTH, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OMBITY,

BHOCUTb KOPPEKTHBBI B AESITEIbHOCTb (B TOM YUCJIE B XOI BBIMOJHEHUs (PU3NUECKOro
MCCIeIOBAHUSl MWJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, HU3MEHHBLIHXCS
CUTYalMH, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILUX TPYIHOCTEH,

OLIEHHBATh COOTBETCTBUE PE3YyJIbTAaTa LU U YCIOBUSM,

CTaBUTb CE0s1 HA MECTO APYroro 4ejoBeKa B XOJe CIopa UM JUCKYCCHU Ha HAy4YHYIO
TEMY, TOHUMATh MOTHBbI, HAMEPEHHUS U JIOTHKY APYIrOro;

NpU3HaBaThb CBOE MpPaBO HAa OWIMOKY NpPU pelIeHUH (PU3HUeCKUX 3amgay WM B
YTBEP)KIEHUSX Ha HAy4HbIE TEMbI H TAKOE Xe MPaBO APYroro.

NPEAMETHBIE PE3VYJIBTATbBI
K kxoHuy oOyueHust B 7 KJjacce npenMeTHblE pe3yJjbTaTbl Ha ©a30BOM ypOBHE IOJIXKHbBI
oTpakaTb CHOPMHUPOBAHHOCTb y 00YUAIOIIMXCS] YMEHHUH:

HCIIOJIB30BATh ITOHATHA: (bmnqecxme H XHUMHYECKHE SABJICHUA, Ha6m0ne1me, 9KCINEPUMEHT,
MOAECJIb, 'HNIOTE3a, €IHHUILIbI (bmnqecxmx BEJIMYUH, aTOM, MOIJIEKYyJa, arp€raTHbl€ COCTOAHUA
BellecTBa (TBEPHOE, >KUAKOE, ra3o00pa3HOe), MEXaHUYECKOe JBIKEeHHE (PaBHOMEPHOE,
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HEpaBHOMEpPHOE, TPSIMOJIMHEHHOE), TPAaeKTOpHUs, PABHOACHCTBYIOINAs cuja, aehopManus
(ynpyrasi, njacTu4eckas), HeBECOMOCTb, COOOIIAIOLIHECS COCYIbI;

pasnu4ath siBjaeHus (1 dy3us, TEMI0BOE NIBHKEHHUE YaCTHUL] BEIECTBA, PABHOMEPHOE IBUXKEHHUE,
HEPAaBHOMEPHOE MOBHUXKEHHME, HHEpLUs, B3aUMOJACHCTBHUE TeJ, PABHOBECHE TBEPABIX TeNl C
3aKpErUIEHHON OChIO BpalleHus, Nepeaaya JaBIeHUs TBEPAbIMU TeJIaMHU, )KUIKOCTMU U ra3aMy,
aTMoc(epHoe aBJIeHuUe, MJIaBaHUE TeJ, IPEBPALIEHU MEXaHUYECKOW SHEPriH) MO OMUCAHUIO HX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMbBITOB, IEMOHCTPUPYIOLIHMX AaHHOE (PU3UYECKOE SIBJICHUE,
pacno3HaBaTh NMPOsIBIEHHE U3YYEHHBIX (PHU3HUECKUX SIBJICHUH B OKPYKAKOLIEM MHUPE, B TOM YHCIIE
¢du3nyeckue SIBJICHUS B MPUPOJE. MPUMEPHI ABHKEHHUS C Pa3IUYHBIMH CKOPOCTSIMM B XXUBOW U
HEKUBOW NpHUpOne, NEHCTBUE CHIIbI TPEHHUS B NPUPOAE M TEXHHUKE, BJIMsSHUE aTMOC(hepHOro
IaBJIEHHUs HA JKUBOW OpraHu3M, IUIaBaHHE PbIO, pblYard B TeJ€ YeJIOBeKa, PU 3TOM NEPEBOIUTh
MPAKTHYECKYIO 3a/1a4y B y4eOHYI0, BbIIEISTh CYLECTBEHHbIE CBOICTBA (IPU3HAKU) PU3NUECKUX
SIBJIEHUI;

OIMUCHIBATh U3YYEHHbIE CBOWCTBA TN U PU3HUECKHE SBJIEHHUS, UCIIONb3Ys HU3HMUECKHE BETHUHHbI
(macca, 00BEM, IUIOTHOCTb BELIECTBA, BpeMsl, MyTb, CKOPOCTb, CPEOHSST CKOPOCTb, CHJIA
yIpPYyrocTH, CUila TSDKECTH, BEC Tesla, CUJla TPeHUs], aBjieHHue (TBEPAOro Tena, )KUIAKOCTH, rasa),
BBITAJIKMBAOLIAsE CHJIAa, MEXaHW4yeckass padoTa, MOILMHOCTb, IUJIEYO CHJIBL, MOMEHT CHJIBI,
K03 (HULIMEHT MOJIE3HOr0 NEHCTBHS MEXaHHU3MOB, KHHETHYECKAs U MOTEHLMAJIbHAS SHEPT U ), TPH
OMUCAHUHU MPABHJILHO TPAKTOBATb PU3NYECKUH CMBICI UCTIOJIb3YEMBIX BEJTMUUH, UX 0003HAYEHHUS
M €AMHULBl (PU3NYECKUX BEJIMUYMH, HAXOIUTh (HOPMYJIbI, CBSI3bIBAIOLIME NAHHYIO (HH3HUECKYIO
BEJIMYUHY C APYTHMH BEJIUYMHAMH, CTPOUTH rpadUKU M3YHEHHBIX 3aBUCUMOCTEH (PHU3UUECKUX
BEJIMYMH,

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SIBICHUS M MPOLECChl, HCMOJIb3Ys MpaBHIia
CJIOKEHUs cuJl (BAOJIb OOHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, npaBuio
paBHOBecHs pblyara (OJI0Ka), «30JI0TOE NPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUs] MEXaHUYECKON
3HEPruM, MpU 3TOM JaBaThb CJOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUChIBAThb €ro
MaTeMaTH4YeCKOE BbIPAXKEHHUE,

OOBSICHATb (PU3MYECKHE SIBJICHUS, NMPOLECCHl M CBOMCTBA TeJ, B TOM 4YHCIE U B KOHTEKCTE
CUTYaLMI NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATb MIPUYUHHO--CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBsICHEHHE M3 1-2 JOruyeckux LIaroB ¢ ONOpOH Ha 1-2 M3y4eHHBIX CBOICTBa
bu3nueckux siBIEHUH, GU3NIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH,

peliath pacyéTHble 3amayd B 1-2 nefCTBHs, UCMONB3YSl 3aKOHBI U (HOPMYJIbI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMUYMHBI. Ha OCHOBE aHA/M3a YCJIOBHs 3aJayd 3aMUChbIBaTh KPAaTKOE YCIOBHUE,
MOACTaBJIATh HU3MUECKHE BETMYUHBI B POPMYJIBI U NPOBOAUTH PACUETHI, HAXOOUTh CIIPABOYHBIE
IaHHble, HEOOXOAMMBbIE [JIsl pELIeHUs 3anay, OLEHHBAThb PEATUCTUYHOCTb MOJY4YEHHOM
(bu3Hu4eCcKOil BENTHUHHBEI,

pacno3HaBaTh MpOOJEMBbI, KOTOPblE MOXXHO PELIUTh NPU MOMOIUM (U3UYECKHX METONOB, B
OMMCAHUU HCCIIEOBAaHUS BbIIEIATh NPOBEPSIEMOE MPEANOJOoKeHHe (TMIOoTe3y), pa3ivyaTb U
MHTEPIPETUPOBATh MOJIYYEHHBIH PE3yJbTaT, HAXOAUTh OLIMOKH B XOIE ONbITA, A€JaTh BbIBOABI
1O €ro pe3yJjbTaTam,;

MPOBOAUTL OMbBITHl MO HAOMIONEHUIO (U3UYECKUX SBJICHUH WM (PU3MYECKHX CBOICTB Ten:
¢dbopMyaHMpoBaTh NpOBepsieMble MPEINOJIOXKEHHUs, COOUPaTh YCTAHOBKY H3 NPEAJIOKEHHOTO
00OpyIOBaHUsl, 3aIUCHIBATH X0 OMbITa U GOPMYJIUPOBATH BHIBOJIBL,
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BBIMIOJIHATh MpsIMble HU3MEPEHHUs PACCTOSIHUS, BPEMEHH, MacChbl Teja, OO0bEéMa, CUJIbI U
TEMIepaTypbl C UCMOJIb30BAHHEM AHAJIOTOBBIX W LM(POBBIX NPUOOPOB, 3aMUCHIBATH MOKA3aHHUS
npuOOPOB ¢ yUETOM 3aJaHHON a0CONIFOTHON MOrPEIHOCTH U3MEPEHMIA,

NPOBOAMTh HCCIENOBAHME 3aBHUCUMOCTH OAHOH (PU3HUYECKOH BENMYMHBI OT JAPYrod c
MCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUH (3aBUCMMOCTH MYTH PaBHOMEPHO ABMIKYLIErocs Tejaa OT
BPEMEHHM IBIM)KEHHs] Teja, CHJIbl TPEHHs CKOJIbKEHHMs OT Beca Teja, KauecTBa 00padoTku
MOBEPXHOCTEH TeI U HE3aBUCHUMOCTHU CHMJIbI TPEHHUSI OT IUIOLIAIU CONPHUKOCHOBEHMS TEJ, CHUJIbI
YNPYTOCTH OT YJIMHEHUsI PY>KUHBI, BBITAIKHBAIOIIEH CHIIbI OT 00bEMa MOrpyKEHHON YaCTH Tena
M OT IUIOTHOCTH >KHIKOCTH, €€ HE3aBUCHMMOCTH OT IUIOTHOCTH TeJa, OT INIyOHHBI, HA KOTOPYIO
MOrPY>KEHO TEJIO, YCJIOBHIA MJIABAHUS TeJl, YCIOBUH PaBHOBECHS pblyara v OJIOKOB), y4aCTBOBATh
B IUIAHUPOBAHMM Yy4eOHOro HCCIENOBaHHs, COOMPAThb YCTAHOBKY U BBINOJHATH H3MEPEHHS,
cnenysli TpPENJIOKEHHOMY TIUIaHy, (UKCHpPOBaTh pe3yJbTaThl IOJYYEHHOH 3aBHCUMOCTHU
¢bu3nueckux BENMYMH B BHUIE MPEUIOKEHHBIX TaOIML M TpaduKOB, JenaTh BBIBOABI IO
pe3yJibTaTaM HUCCIIEI0BaHUS,

MPOBOANTb KOCBEHHbIE M3MepeHHs] (PU3MUECKUX BETHUYMH (MJIOTHOCTh BEILECTBA JKUAKOCTH U
TBEPOOro TeNa, CHUJa TPEHHUs CKOJIbXKEHMs, JaBleHHE BO3AyXa, BBITAJIKHBAKOIIAS CHJIA,
IEUCTBYIOLIAs HAa MOrPYKEHHOE B )KUAKOCTh TENO, KO3 GHULHEHT MOJIE3HOr0 NeHCTBUS MPOCTHIX
MEXaHU3MOB), CJenys MpPEeIJIOKEHHONW HHCTPYKLMH. NMPH BBINOJHEHWH HM3MEPEeHHH CcoOHpaTh
SKCNEPUMEHTAJIbHYIO YCTAHOBKY U BBIYHCIISITh 3HAUEHHE HCKOMOH BEJTMUHHBI,

coOnoaaTh MpaBuia TEXHUKU OE30MaCHOCTH MpU padboTe ¢ 1abopaToOpHbIM 000PYOBAHHUEM,
yKa3blBaThb NPHUHLMIIBI AEHCTBUS NPUOOPOB M TEXHHUECKHUX YCTPOMCTB: BEChl, TEPMOMETP,
IMHAMOMETp, COOOLIAlOIUecs: COCYabl, 6apOMETp, pblyar, MOJBHXXHBIA M HEMOIBHXHBIN OJIOK,
HAKJIOHHA$! TUIOCKOCTB;

XapaKTepu30BaTh NPHUHLUMIBI NEHACTBUS HU3YYEHHBIX MPUOOPOB M TEXHHUUECKHUX YCTPOWCTB C
OMopoil Ha uX omnucaHus (B TOM 4YHCIE: MONLIMITHUKH, YCTPOHCTBO BOAOIPOBOIA,
TUAPABIMYECKHI TNPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), UCHOJb3ys
3HaHUS O CBOWCTBaX (HU3MUECKUX SBJIEHUH U HeoOXoaumble (U3UYECKUE 3aKOHBI, H
3aKOHOMEPHOCTH,;

NPUBOIUTL NpPUMEPbl (HAXOAMTh UHGPOPMALMIO O MPHUMEPAX) MPAKTHUYECKOTrO HCIOJIb30BAHUS
(bu3nueckux 3HaHUH B MIOBCEIHEBHOM XHU3HM U1 oOecriedeHus Oe30MacHOCTH NP 0OpalleHHH ¢
npubopaMu M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAHEHHUS 3IO0POBbsS M COOJIOIAEHUS HOPM
HKOJIOTHYECKOTO MOBENEHHs B OKPYKaIoLIel cpene;

OCYLIECTBISITH OTOOp MCTOUHMKOB HMHpopMauuu B HMHTEpHETE B COOTBETCTBHM C 3aJlaHHBIM
MIOUCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOLIMXCS 3HAHUH U TNYTEM CPaBHEHUs pa3IMUYHBIX
MCTOYHHUKOB BBIIENATh MHGOPMALMIO, KOTOpasi SIBJSIETCS NMPOTUBOPEUUBON HIIM MOXET OBITh
HEOCTOBEPHOH,;

HCIIOJIb30BaTh TIPU  BBIMOJIHEHHWH Y4eOHBIX 3afaHUH HAy4YHO--TIOMYJISIPHYK JIUTEpaTypy
(bu3nueckoro conep>kaHus, CIpPaBOYHbIE MaTepHasbl, pecypcbl ceTH VHTepHer, BlaneThb
NpuémMaMu KOHCIEKTUPOBAHMs TEKCTa, INpeoOpa3oBaHusi MHPOPMALMK M3 OAHOH 3HAKOBOMH
CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE KPaTKHE MMCbMEHHbBIE U YCTHBIE COOOLIEHHsT HA OCHOBE 2—3 UCTOYHHKOB
nHpopMaLuu GU3NUECKOro ComepkKaHus, B TOM 4ucie MyOIMYHO enaTh KpaTkue COOOIIeHUs O
pe3ysibTaTax MPOEKTOB HJIM Y4EeOHBIX HCCIENOBaHHI, NMPH 3TOM TIPAMOTHO HCIOJNb30BATh
M3YYEHHBII MOHATUIHBIN anmnapaT Kypca GU3UKH, COMPOBOXKAATh BHICTYIJIEHHE NPE3EeHTalUeN,
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NPHU BBINOJHEHUHU Y4eOHBIX MPOEKTOB M UCCIENOBAHUI pacrpenessiT 0OsI3aHHOCTH B IPyIIe B
COOTBETCTBHUHM C TIOCTaBJIEHHbIMH 3aJayaMH, CJEIUTb 3a BBIMOJHEHWEM IUlaHa [EHCTBUH,
alieKBaTHO OLIGHUBaTh COOCTBEHHBIH BKJAX B JAEATENbHOCTb TIPYIIbL, BbICTPAUBATh
KOMMYHHKaTHUBHOE B3aUMOJEHCTBUE, YUUTBIBAS MHEHHE OKPY KAOLIUX.

K kxoHuy oOyueHus B 8 Kjacce mnpenMeTHble pe3ybTaThl Ha ©a30BOM ypOBHE JOJIXKHbBI
oTpakaTb CHOPMHUPOBAHHOCTDb y OOYUAIOIIMXCS] YMEHHUH:
MCMOJb30BaTh MOHATHUS. Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABH)KEHHE aTOMOB M MOJIEKY,
arperaTHble COCTOSIHUSI BELIECTBA, KPUCTAJUIMYECKHE M aMop(dHble Tena, HACBILEHHBIH U
HEHACBIIIEHHbII Map, BJIAXHOCTb BO31yXa, TeMIepaTypa, BHYTPEHHss 3HEpPrus, TEIUIOBOIl
IBUraTeb, 3JEMEHTAPHBbIA JJIEKTPUYECKUH 3apsii, 3JIEKTPUYECKOe IoJie, MPOBOJHUKU U
IOU3JIEKTPUKH, MTOCTOSIHHBIN 3JIEKTPUUECKHUH TOK, MAarHUTHOE MOJIE;
pa3iuuaTh siBJeHUs! (TEIIOBOE pacLIMpeHHe U CkaTHe, Terulonepenaya, TEMjIoBOe paBHOBECHE,
CMauMBaHME, KalUJUIAPHbIE SBJI€HUs, UCNIApPEHUE, KOHAEHCALMs, MJaBJIeHHe, KPUCTalIu3aLus
(oTBEpmeBaHME), KHIEHHE, Teronepenaya (TEMIONPOBOJHOCTb, KOHBEKLUS, H3JIyUYeHHUE),
3JIeKTpU3aLMsl TeJ, B3aUMOJEICTBUE 3apsoB, NEHCTBUS 3JIEKTPUYECKOrO0 TOKa, KOpPOTKOE
3aMblKaHHE, B3aUMOJEHCTBHE MAarHUTOB, NEHCTBHE MAarHUTHOIO MOJs Ha NMPOBOJHUK C TOKOM,
3JIEKTPOMAarHUTHasi MHAYKLMS) MO OMUCAHUIO MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
IEMOHCTPHUPYIOLINX AaHHOE (U3UYECKOE SIBJICHHE;
pacno3HaBaTh NMPOsIBIEHUE U3YYEHHBIX (PHU3HUECKUX SIBJIEHUH B OKPY)KAKOLIEM MHPE, B TOM YHUCIIE
¢du3nuyeckue sIBIEHUs B MPUPOZIE. MOBEPXHOCTHOE HATSDKEHHE W KAaNUJUISIPHbIE SIBIEHHUS B
npupoae, KpUCTalibl B nipupoae, uanydeHrne CoiHLA, 3aMep3aHue BOIOEMOB, MOPCKHE OpU3BbI,
oOpazoBaHHE POChI, TYMaHa, UHEsl, CHEra, 3JIEKTPUYECKHE sIBJIEeHUs B aTMOC(epe, 3JIEKTPUYECTBO
’KMBBIX OPraHM3MOB, MAarHUTHOE MoJje 3eMiH, Ipel¢ MONCOB, POJIb MACHUTHOIO MOJIS ISt
’KM3HM Ha 3emJie, NOJSIPHOE CHsIHME, TTPH 3TOM MEePEBOAMTh MPAKTHYECKYIO 3a1aqy B yueOHYIO,
BBIIEJISITh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (GU3UYECKUX SIBIIEHHIA;
OIHUCHIBATh U3YYEHHbIE CBOWCTBA TN U HU3HUECKHE SBIEHHUS, HCTIONb3Ysl (U3UYECKHE BETUYHHbI
(Temmneparypa, BHYTPEHHSSI SHEPTUsl, KOJIMYECTBO TEIIOTHI, yAelbHas TEIIOEMKOCTb BELIECTBA,
yIeNbHas TEIJIOTa MUIaBJIeHHs, yIeNbHas TEMIOTa MapooOpa3oBaHysl, yeIbHAs TEMIOTA CTOPAHHUS
TOTLIMBA, KO3(pPHULHEHT MONE3HOro AECHCTBHUS TEIUIOBOW MALIMHBI, OTHOCHUTENbHAS BJIAXKHOCTb
BO3/yXa, JJEKTPUUECKUH 3apsii, CHja TOKa, 3JIEKTPUYECKOE HampsiKeHHe, COMpPOTHBIEHHE
MPOBOAHMKA, YAEIbHOE COMPOTUBIIEHHUE BeLecTBa, paboTa 1 MOLIHOCTh 3JEKTPHUECKOrO TOKa),
NpU ONMHUCAHUHM TPABHJIBHO TPAKTOBATh (DU3MUYECKHI CMBICH HCIIOIB3YEMbIX BEJHYMH,
0003HaYeHHss U €AMHULIbI (PU3NUECKUX BEIMYHH, HaXOOUTb (POPMYJIbI, CBSI3bIBAIOLIUE TAHHYIO
(bu3UUeCcKyI0 BEIUYHHY C APYTMMH BEJIMYHMHAMHU, CTPOUThH rpadMKU M3yUEHHBIX 3aBHCUMOCTEH
(bu3UUeCKUX BEJTHUMH,
XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKHE SIBJIEHUS W IPOLIECCHI, MCIONb3ys OCHOBHbBIE
MOJIOXKEHUS] MOJIEKYJIIPHO--KHHETHYECKOH TEOPUH CTPOEHHUS BELIECTBA, MPUHLIUI CYNepno3ULH
noJyiel (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsna, 3akoH Oma IJIsi yyacTka LemnH,
3akoH Jlxoynsi—JIeH1a, 3aKOH COXPaHEHHs SHEPT UM, TPU STOM J1aBaTh CJIOBECHYIO (POPMYITHPOBKY
3aKOHa U 3aMUChIBaTh €r0 MaTEMATHUECKOE BbIpaXKEHUE,
OOBSICHATh (PU3HUECKHE MpPOLECChl U CBOICTBA TeN, B TOM 4YHCJI€ U B KOHTEKCTE CHUTYaLUi
NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISBIATH NMPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOMUTH
0ObsicCHeHHe U3 1—2 JIOTMUYeCKHX IIAaroB C ONMOpPOH Ha 1-2 M3y4YEeHHBbIX CBOWCTBA (PU3HMUECKUX
SIBJICHUH, PU3HUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH,
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pelaTth pacyéTHble 3amayd B 2—3 NEHCTBMS, UCMONB3YSl 3aKOHBI U (HOPMYJIbI, CBSI3BIBAIOIINE
¢usnueckue BeNUYMHBL HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaudl 3alMChIBaThb KPAaTKOE YCIOBHE,
BBISIBJISITH HENOCTATOK NAHHBIX JJIs1 pEIleHHs] 3aJadd, BbIOMpaTh 3aKOHbl W (OPMYJIbI,
HeoOXomuMble IJIsl €€ pelleHHs, MPOBOIUTb pPAcUéTbl M CPABHHUBATH IOJIyYEHHOE 3HAUEHHE
(bu3u4eCcKOil BETMUHHBI C U3BECTHBIMU 1aHHBIMH,

pacno3HaBaTh MNpPOOJIEMbl, KOTOPbIE MOXXHO pELIMTb MPH IMOMOLM (PHUIMUECKUX METOMOB,
MCIIONIB3Ysl OMHCAHWE MCCIIENOBAHUS, BBIIENATb MPOBEPSIEMOE MPENIONIOKEHHE, OLIEHUBATh
NPaBHJIbHOCTb MOPSIIKA MPOBEIEHHUS UCCIIEIOBAHUS, eNIaTh BbIBOJBL,

MPOBOAUTL OMBITHI MO HAOMIONEHHIO (HU3MYECKHX SIBIEHUH WM (PU3HUECKUX CBOWCTB Te
(xanuUIIpHBIE SIBJIEHMS, 3aBHCHUMOCTb JaBJEHMUS BO3AyXa OT ero oObéma, TeMIepaTypshl,
CKOPOCTH Tpollecca OCTbIBAHMUS M HarpeBaHWsl NPH H3JIYYEHHH OT LBETa HU3Jy4daroLulei
(morsowiaroLeiil) MOBEPXHOCTH, CKOPOCTb MCMAPEHHUs] BOAbI OT TEMIIEPATYpPbl XKHUIKOCTH M
TJIOIIAAN €€ TMOBEPXHOCTH, 3JIEKTPU3aLMs Tesl U B3aHMOIEHCTBHE 3JIEKTPUYECKUX 3apsiioB,
B3aUMOJEHCTBUE TOCTOSIHHBIX MArHMUTOB, BH3YQJIM3aLlMsl MArHUTHBIX TOJNEH TMOCTOSIHHBIX
MarHuTOB, AEHCTBUSI MAarHUTHOIO MOJI HAa MPOBOAHHMK C TOKOM, CBOICTBA 3JIEKTPOMArHWTA,
CBOWCTBA  JJIGKTPOABHUIATENsi  MOCTOSHHOIO  TOKa).  (OpPMyJMpPOBaTh  MpPOBEpsieMble
MPEATONIOKEHHsI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 00OPYAOBaHHSI, OMUCHIBATH X0/ OMbITA
1 (POPMYJIHPOBATh BBHIBOJKI,

BBIMIOJIHSITh MPSIMblE U3MEPEHHsI TEMIIEPATYPbl, OTHOCUTENbHON BJIAXXHOCTH BO31yXa, CHUJIbI TOKA,
HanpspKEHUs] ¢ UCMOJIb30BAHUEM aHAJIOTOBBIX NMPUOOPOB U AATYMKOB (U3MYECKUX BEJIMYHH,
CPaBHHUBATb Pe3yJIbTAaThl H3MEPEHUH C YUETOM 3a1aHHOM aOCONFOTHOH MOrPELIHOCTH,;

NPOBOAUTb HCCIENOBAHME 3aBUCUMOCTH OJHOM (M3MYECKOH BENMYHHBI OT JPYyroil c
MCTIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBJIEHUSI POBOAHUKA OT €ro AJIMHBI,
TUIOLIAIM TONEPEYHOr0 CEYEHHUS U yIEJbHOrO CONMPOTHBJICHHUS BEIIECTBA NPOBOIAHHKA, CHJIbI
TOKa, HAyLIEro 4epe3 NPOBOAHHK, OT HANpsDKEHUs Ha NPOBOAHMKE, HCCIENOBaHHE
TMOCJIEIOBATENIBHOTO U MapaJuIeIbHOrO COEAMHEHHH MPOBOIHUKOB): IIAHUPOBATh UCCIEIOBAHHE,
coOHMpaTh YCTAHOBKY W BBINOJIHATh U3MEPEHUSs], CeAysl MPenoKEeHHOMY IUIaHy, GUKCHUPOBATh
pe3ysibTaThl MOJYYEHHOH 3aBHCHUMOCTH B BHMAE TaONUL W TpaduKoB, OenaTb BBIBOABI IO
pe3yJbTaTaM HUCCIEeNOBaHMUS,

MPOBOAUTb KOCBEHHbIE U3MEPEeHUs (PU3MUECKUX BENUYMH (YIeNbHasl TEIIOEMKOCTh BELIECTBA,
COMpPOTHBJIEHHE TMPOBOAHMKA, padOTa M MOIMHOCTb 3JEKTPHUYECKOrOo TOKA): IUIAHUPOBATH
M3MepeHHsl, COOMpaTh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJEAYS MPEAJOXKEHHOH MHCTPYKLMHU, U
BBIYMCIISITh 3HAYEHHUE BEJIMYHMHBI,

coOnroaaTh MpaBuia TEXHUKU OE30MacHOCTH MpU padboTe ¢ 1abopaTopHbIM 00OPYIOBAHHUEM,
XapaKTepU30BaTh NMPHHLMIIBI NEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHHUYECKHUX YCTPOWCTB C
OMOPOii Ha UX OMHUCAHMS (B TOM YUCIIE: CUCTEMA OTOIJIEHUsI TOMOB, TUTPOMETD, napoBasi TypOuHa,
amIrepMeTp, BOJILTMETP, CUETUHK 3JIEKTPHUECKOH 3HEPTHH, 3JEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTeJIbHble  3JEKTpOnpHOOpbl  (MpUMEpPBI),  3JIEKTPUYECKHE  MPEIOXPAHMUTEINH,
3JIEKTPOMATHHUT, 3JIEKTPOJABUIaTENb IOCTOSIHHOrO TOKa), MCIIOJB3ys 3HAHMS O CBOWCTBAX
bu3nueckux siBIEHUH U HEOOXOaMBble (PU3HUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHHYECKHUE YCTPOHCTBA M H3MEpPHUTENIbHbIE MPUOOPHI MO CXeMaM U
CXE€MaTUYHBIM PUCYHKaM (?KMIKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP, THTPOMETP, ABUraTEb
BHYTPEHHEro CropaHus, 3JEeKTPOCKOI, PEOCTaT), COCTABISTh CXEMbl 3JEKTPHUECKHUX Lened ¢
MOCNEOBAaTEIbHBIM U MapajuleSbHbIM  COCIMHEHHEM 3JIEMEHTOB, pasjiMyasi yCJIOBHbIE
0003HaYEeHHs 3JIEMEHTOB 3JIEKTPUYECKUX LIeMeil;
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NPUBOIUTL NpPUMEPbl (HAXOAUTh UHGOPMALMIO O MPHUMEPAX) MPAKTHUYECKOTO HCIOJIb30BAHUS
¢bu3nueckux 3HaHUH B MOBCETHEBHOM KHU3HM 11 oOecriedeHus Oe30MacHOCTH NP 0OpalleHHH ¢
npuboOpaMH M TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHUS 3IOPOBbS U COOJIIONEHHS HOPM
HKOJIOTHYECKOTrO MOBENEHHs B OKPYXKaroLIel cpene;
OCYLIECTBISATh MOMCK MHGpopMauuu (U3MYecKoro copepxkaHusi B HHTepHeTe, Ha OCHOBE
MMEIOLIMX CSl 3SHAHUH M Ty TEM CPaBHEHMs IOTIOJIHUTENIbHBIX HICTOUHUKOB BBIIENSATh HHPOPMALIUIO,
KOTOpast SIBJISIETCSI MPOTUBOPEUUBOM UM MOXKET OBITh HEOCTOBEPHOM,
MCIOJIb30BaTh TPU  BBIMOJIHEHHWH Y4eOHBIX 3aJaHUH HAy4YHO--TIONYJIIPHYK JIMTEpaTypy
(bu3nueckoro conep>kaHus, CIpPaBOYHbIE MaTepHasibl, pecypcbl ceTH MHTepHer, BiIaneThb
NpuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHUs MH(POPMALMKM M3 ONHON 3HAKOBOM
CHCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHbIE MUCbMEHHBIE U KpAaTKHE YCTHBIE cOO0IEeHus1, 00001ast uHpopMaLMIO U3
HECKOJIbKMX HCTOYHUKOB (PU3MUECKOro COneprkaHus, B TOM 4HUCJE MyOJHMYHO MpPEICTABISThH
pe3ysibTaThl MPOEKTHOW WM HCCIENOBATEIbCKOH HESITeNbHOCTH, MNpPH 3TOM TI'PAMOTHO
MCIIOJIb30BaTh M3YYEHHBIH MOHSATHIHBIA anmapar Kypca (pU3uKH, CONMPOBOXKAATH BBICTYIUIEHHE
NpE3eHTALUEN;
NPHU BBINOJHEHUH Y4€OHBIX NMPOEKTOB U UCCIEAOBAHHI (PU3NYECKUX MPOLIECCOB pacHpenessiTh
00s13aHHOCTH B IPYIINE B COOTBETCTBHHU C MMOCTABJIEHHBIMU 33Ja4aMH, CJIEAUTD 32 BBINOJHEHHEM
TJlaHa JEeHCTBUI M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIEHWBaTb COOCTBEHHBIH BKJAA B
IesTeIbHOCTb IPYIIIbI, BHICTPAUBATH KOMMYHUKATUBHOE B3aUMOJEHCTBUE, POSIBIISIsi TOTOBHOCTD
paspelatb KOH(QJIUKTHI.

K xoHuy oOyueHust B 9 Kjacce npenMeTHble pe3ysibTaThl Ha 6a30BOM YPOBHE JOJIXKHbBI
oTpakaTb CHOPMHUPOBAHHOCTb y 00YUAIOIIMXCS] YMEHHUH!
MCTIOJIb30BaTh TMOHSATHS: CHCTEMa OTCYETA, MaTepHalIbHasl TOYKA, TPAEKTOPHSI, OTHOCUTEIbHOCTh
MEXaHUYECKOTrO IBYKEHUS], nedopmarus (ynpyras, TIaCTHYECKas), TpEeHue,
LIEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTb M NEpEerpy3kH, LEHTP TSKECTH, aOCOIIOTHO
TBEPIOE TEJIO, LEHTP TSHKECTH TBEPAOrO Tesla, PABHOBECHE, MEXaHUYECKUE KOJeOAHUs U BOJIHBI,
3BYK, HHPPA3BYK M YJbTPA3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJH,
CBeT, OJIM30PYKOCTh M JaJbHO30PKOCTh, CIIEKTPbl UCIYCKaHHs U MOMIOIIEHUs, albda-, Oeta- u
raMMa-u3Jy4eHHUs, U30TOMbI, SAepHasi SHEPreTHKa,
pasnu4aTh  sIBJIEHHs] (pDaBHOMEPHOE W  HEPaBHOMEpPHOE MNpPSIMOJHMHEWHOE JIBHXKEHHE,
PaBHOYCKOpPEHHOE NMPSIMOJIMHEIHOE BHKEHHE, CBOOOIHOE MaZieHHue TeJl, PABHOMEPHOE IBHIKEHHE
MO OKPYKHOCTH, B3aUMOJIEIHCTBHE TeJ, PEaKTUBHOE IBHXXEHHE, KOoJeOaTeNbHOE IBUXKEHHE
(3aTyxarolime U BbIHY>KIAEHHbIE KoJieOaHus1), pE30HAHC, BOJTHOBOE JIBHJKEHHE, OTPaKEHUE 3BYKa,
NPSIMOJIMHEHHOE PaclpOCTPaHEHHE, OTPaKEHHE U MpPEJOMJIEHHE CBeTa, NOJHOE BHYTPEHHeEe
OTpa’keHHE CBETa, PasJiokeHHe Oesoro CBeTa B CIEKTP M CIIOXKEHHE CIEKTPAJIbHBIX LBETOB,
OMCTIEPCUsl CBETA, €CTECTBEHHAs PaAMOAKTHBHOCTb, BO3HMKHOBEHHE JIMHEHUYaTOro CHeKTpa
M3JIyYEHHs]) MO OMUCAHMIO UX XapPaKTEPHBIX CBOWCTB U Ha OCHOBE OINBITOB, TEMOHCTPHPYIOIIUX
IaHHOe (hU3UYECKOe SIBJICHHUE,
pacno3HaBaTh NMPOsIBIIEHHE U3YYEHHBIX QU3MUECKHX SIBJICHHI B OKPYXKAIOILEM MUpE (B TOM YHUCIIe
¢bu3nyeckue siBIEHHUs B MPUPOJE: MPUIHBBI U OTJIMBBI, IBHXKEeHHUE MtaHeT CONHEYHOH CHCTEMBI,
PEAaKTUBHOE NBM)KEHHE JKMBBIX OPraHHU3MOB, BOCIPHUSITHE 3BYKOB *KMBOTHBIMH, 3eMJIETPSICEHHUE,
ceiicMUYecKHe BOJIHBI, LiyHAMH, 3XO0, LIBETa TeJI, ONTHYECKUE SBJIEHHS B IPUpPOE, OHOJIOrHyeckoe
OEHCTBUE BHIUMOIO, VYJIbTPA(QHONETOBOrO M PEHTIEHOBCKOTO H3JY4YEHUH, €CTeCTBEHHbIN
panvoaKTUBHBIA (OH, KOCMHUYECKHE JYYH, PAAHOAKTUBHOE M3Jyue€HHE MPUPOJHBIX MUHEPAJIOB,
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NeiicTBUEe paJAMOAaKTUBHBIX M3JIyUEHMH Ha OpraHu3M uejoBeka), MpPU OSTOM IepPeBOAUTH
MPAKTHYECKYIO 3a/1a4y B y4eOHYI0, BbIIEISTh CYIECTBEHHbIE CBOICTBA (IPU3HAKU) PU3NUECKUX
SIBJIEHUI;

OIMUCBIBATh U3YYEHHbIE CBOWCTBA TN U (PU3HUECKHUE SBJIEHUS, UCTIONB3Ys GU3MUECKHE BETHYHHbI
(cpemHsis M MrHOBEHHass CKOpPOCTb Tejla IpPH HEPaBHOMEPHOM JBH)KEHHUH, YCKOpPEHHE,
nepeMelleHNe, yTh, YIJI0Bask CKOPOCTh, CUJIAa TPEHUS, CUJIa YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOrO MajeHHs, BEC Tejla, UMIYJbC Tesla, MMIYJbC CHJIBI, MexaHHueckas padora u
MOLIHOCTb, NOTEHLIMAIbHas JHEPTHS TeJa, MOJHATOrO HaJl TOBEPXHOCTBIO 3€MJIH, MOTEHLIMAJIbHAs
SHEPrusl CKATOH MPY>KUHBI, KUHETUYECKasl SHEPrys, MOJHas MEXaHUUYecKas SHEprusi, Nepuon U
4acToTa KONeOaHUH, IJIMHA BOJHBI, (POMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IT0Ka3aTelb
MPENOMIIEHHSI CPEibl), TPH ONUCAHUU MPABUIIbHO TPAKTOBATh (PU3MUYECKHIA CMBICT HCTIOIb3YEMBIX
BEJIMYUH, OOO3HAYEHHUSI U €OUHULIBI (HU3MYECKUX BEJIMYMH, HAXOOUTb (DOPMYJIbI, CBSI3bIBAIOLIHE
IaHHYIO (U3MYECKYK BEJNIWYMHY C JOPYTMMH BEJIWYMHAMH, CTPOUTh TIpadUKH H3YYEHHBIX
3aBUCUMOCTeH (HPU3MYECKUX BEJIUYHH,;

XapaKTepUu30BaTh CBOMCTBA T, PHU3NUECKHe SIBJICHHUS U MPOLECCHI, UCIIOJIb3YsI 3aKOH COXPaHEHUs
JHEpruM, 3aKOH BCEMHMPHOIO TSrOTEHWs, NPUHLMII CYNEeprnoO3ULMH CHUJI, TPUHLHUI
OTHOCHUTeNIbHOCTH ["anuunes, 3akoHbl HproTOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHbI OTPaXKEHUS
U TNpeJoMJIEHHUs] CBETa, 3aKOHbl COXPAHEHHUs 3apsiloBOrO M MAacCOBOIO YHCEN MpH SIAEPHBIX
peakuusX, NpU 3TOM [aBaTb CJOBECHYIO (OPMYJHPOBKY 3aKOHA M 3alMCbIBATH €ro
MaTeMaTH4YeCKOe BbIPaXKEHUE,

OOBSICHATh (PU3HUECKHE MpOLEecChl U CBOICTBA TEN, B TOM 4YHCJI€ U B KOHTEKCTE CHUTYyaLUi
NPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa: BbIABISATH MPUUYUHHO--CJIEICTBEHHbIE CBSI3U, CTPOUTb
0OBbsICHEHHE U3 2—3 JIOTHUECKHX LIAroB C ONMOPOH Ha 2—3 HM3YYEHHBbIX CBOWCTBA (HU3HMUECKUX
SIBJICHUH, PU3HUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH,

peluaTh pacué€THble 3aa4M (ONMUPAKOLIHECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCIONIb3Ys 3aKOHBI U
dopmyIbl, cBsi3biBaOIME (U3MYECKHE BENMYMHBI HAa OCHOBE aHalM3a YCIOBHS 3a7ayu
3aIUChIBATh KPATKOE YCJIOBHUE, BBISABISATH HENOCTAOLIME WM M3ObITOYHbIE NaHHbIE, BHIOUPAThH
3aKOHbl M (OpMyJsbl, HEOOXOHMMBbIE IJIsl pELIEHHs, IPOBOIUTH pACU€Tbl M OLIEHUBATh
PEaTMCTHYHOCTb MOJY4YEHHOrO 3HaYeHUs1 (PU3UYECKOI BETHUHHBI,

pacno3HaBaTh MNpPOOJIEMbl, KOTOPbIE MOXXHO pELIMTb MPU IMOMOMM (PHUIMUECKUX METOMOB,
UCMOJb3ysl ONMCAHUE MCCIEeNOBaHUs, BbIIENATb IPOBEPSEMOE NPEAIONOKEHHE, OLIEHUBATH
NpPaBUIBHOCTh TNOpSiKA TNPOBEAEHMs] HCCIIENOBAHMs, [eNaTh BbIBOIAbI, HWHTEPIPETHPOBATb
pe3yJIbTaThl HAOMKOIEHHUH U OTBITOB,

NPOBOAMTL OMNBITBI MO HAOMIONEHHIO (HU3MYECKHX SIBIEHUH WM (PU3HUECKHX CBOWCTB Tel
(u3yueHue BTOpOro 3akoHa HblOTOHa, 3akOHa COXpaHEHMsI 3HEpPruM, 3aBUCHUMOCTb IepHoaa
KosebaHUil MPY>KMHHOTO MasiTHUKA OT MacChl IPy3a U )KECTKOCTH MPY>KUHBI M HE3aBUCUMOCTb OT
aMILTUTYIbI MAJIbIX KOJieOaHHi, MPSMOJIMHEHOE pacrpoCTpaHEHHE CBETa, pa3siokeHue Oenoro
CBETa B CIIEKTP, U3Y4YE€HHE CBOHCTB M300pak€HUs B IJIOCKOM 3epKajie U CBOWCTB M300pakeHHUs
npeaMeTa B coOuparoLei IMH3e, HaOM0AeHHEe CILUIOLIHBIX U IMHEHYAThIX CIIEKTPOB U3JIYYEHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 U30BITOYHOrO Habopa 0OOpYAOBaHUs, OMUCHIBATH XO.
OMBITA U €r0 Pe3yJbTaThl, POPMYJIHPOBATH BHIBOII,

NPOBOAUTL NMPH HEOOXOAMMOCTU CEpPHIO NMPSIMbIX HW3MEPEHHUH, Onpeneiss CpeAaHee 3HaueHHe
n3MepsieMOH BeJTHUYMHBI ((POKYCHOE pacCTOsiHHE COOMpArOLIel JIMH3bI), OOOCHOBBIBATH BBHIOOP
cnocoba usMepeHus (M3MEpUTETBHOrO Mpudopa);
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NPOBOAUTh HCCIENOBAHUE 3aBUCHUMOCTEH (PU3MYECKMX BEJIMYMH C MCIOJb30BAHUEM IPSIMBIX
M3MepeHH (3aBUCUMOCTb NMYTH OT BPEMEHHU NPH PAaBHOYCKOPEHHOM IBHXXEHUM 0Oe3 HayaJlbHON
CKOpOCTH, nepHroaa KonedaHHii MaTeMaTH4YEeCKOro MasiTHUKA OT JAJIMHbI HUTH, 3aBUCUMOCTH yrja
OTpPa’keHHs CBETa OT yIja NaJeHUs M yIJla NMpeoOMIIEHHs] OT yrja MaAeHus): MJIaHUPOBaTh
HCCIIEIOBAHUE, CAMOCTOSATENBHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTAThl MOJIyUYEHHON
3aBUCUMOCTH (PU3MYECKHX BEJMYUH B BUzeE TaOaML U rpaduKOB, AeJaTh BBIBOIBI 110 pe3yJbTaTaM
HCCIIeIOBAHUS,

MPOBOAUTb KOCBEHHbIE U3MEPEHHUsT PU3HMUECKUX BEJIMYUH (CPEIHsIsl CKOPOCTh M YCKOPEHHE Tena
NpU PaBHOYCKOPEHHOM JBMXKEHHH, YCKOPEHHE CBOOOAHOrO MNalueHHsl, XXECTKOCTb MNPY>KUHBI,
K03 PUIMEHT TpEeHUs CKOJIbXKEHHUS, MeXaHuueckas padoTa U MOLIHOCTb, YacTOTa U MEPUOA
KosieOaHUI MATEMaTHYECKOTO U MPY>KMHHOTO MasiTHUKOB, ONTUYECKask CUJ1a COOMparo1el JIMH3bI,
panvoakTUBHBIA (OH): MIAHUPOBATH U3MEPEHUs, COOMpATh 3KCIEPUMEHTANbHYI YCTAaHOBKY U
BBIMIOJIHATh U3MEPEHUS, CIIEAYs NMPEII0KEHHONW HHCTPYKLMHU, BBIYUCISTh 3HAUEHHE BEJIMYUHBI U
aHAJM3UPOBATh MOJIYYEHHbIE PE3YJIbTAThI C Y4ETOM 3aJaHHOH MOrPEIIHOCTH U3MEPEHMUH;
coOnoaaTh MpaBuia TEXHUKU OE30MacHOCTH MpU padboTe ¢ 1abopaTopHbIM 00OPYIOBAHHUEM,
pa3iM4aTh OCHOBHbIE TPH3HAKH H3y4YEHHbIX (QHU3MYECKUX MOJeNeH: MaTepualbHas TOYKa,
abCOJIFOTHO TBEPIOE TEJIO, TOUEHHBI UCTOYHHK CBETA, JIy4, TOHKAs JIMH34, MIaHETapHasi MOZIeJb
aToMa, HYKJIOHHasl MOZIeJIb aTOMHOTO SI/1pa;

XapaKTepUu30BaTh NMPHUHLMIIBI NEHCTBHS M3YYEHHBIX NPUOOPOB U TEXHHUUECKUX YCTPOHCTB C
OMOpoil Ha WX onMucaHus (B TOM YHCNE. CIUAOMETP, AATYUKH TOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHs, pakeTa, 5XOJIOT, OYKH, Mepuckomn, ¢oTroanmnapar, ONTHYECKHE CBETOBOIbI,
CHEKTPOCKON, AO3UMETp, KaMepa BuibCOHa), MCHONB3ys 3HAHHWS O CBOHCTBaX (HUIMYECKHX
SIBJICHUH 1 He0OXOoAUMbIe PU3HYECKHE 3aKOHOMEPHOCTH,;

HCIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
M3MEPUTENbHBIX MPHOOPOB M TEXHOJIOIMUYECKHX MPOLIECCOB MPH PELIEHUH Y4eOHO--ITPAKTUYECKHX
3a7a4, ONTHYECKHUE CXEMbI I MOCTPOEHHs] U300pakeHUH B IJIOCKOM 3epKajie U coOuparoLiei
JIMH3E;

NPUBOIUTH NPUMEPbl (HAXOAUTb UHPOPMALMIO O MPHUMEPAX) MPAKTHUYECKOrO HCIOJIb30BAHUS
(bu3nueckux 3HaHUH B MIOBCEIHEBHOM XHU3HM Ui oOecriedeHus: Oe30MacHOCTH NP 0OpalleHHH ¢
npubopaMH M TEXHUYECKMMH YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOJIIONEHHS HOPM
HKOJIOTHYECKOTO MOBENEHHs B OKPYXKakoLIel cpene;

OCYLIECTBIISITh MOUCK MH(pOpMaLmu Gu3nyeckoro conepkanus B MHTepHETE, CaMOCTOATEIbHO
bopMyIHMpys MOMCKOBBIN 3ampoC, HAXOAMUTb MYTH ONpPENEEeHUs TOCTOBEPHOCTH IMOJIyYEHHON
MH(pOpMaLH Ha OCHOBE UMEIOILMXCSI 3HAHUH U TOMOJHUTENbHBIX HCTOYHHKOB;

HCIIOJIb30BaTh TIPU  BBIMOJIHEHUH Y4eOHBIX 3aJaHUH HAy4YHO--TIOMYJISIPHYK JIUTEpaTypy
¢bu3nueckoro conep>kaHus, CIpPaBOYHbIE MaTepHasbl, pecypcbl ceTH VHTepHer, BlaneThb
NpuémMaMud KOHCIIEKTUPOBAHHs TEKCTa, NpeoOpa3oBaHusi MHPOPMALMU M3 OOHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3maBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHblE COOOIUEHHS Ha OCHOBE WH(OpMaLUU U3
HECKOJIbKMX HCTOYHUKOB (DU3UYECKOrO COAEpXKaHHUs, NMyOJMYHO NPEACTaBISTh Pe3yJbTaThl
MPOEKTHOH MM HCCJIEAOBATENIbCKON NesITeIbHOCTH, MPU 3TOM TIPAMOTHO HCIMOJIb30BATh
M3YYEHHbII MOHSATHIHBINA anmapaTt U3y4yaeMoro paszaena GU3MKU U CONMPOBOXKAAThH BBICTYILIEHHE
npe3eHTauuei ¢ y4éToM 0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.
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