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INOACHUTEJIBHAS 3AIINCKA

ApnantupoBaHHas IporpaMma o (u3MKe Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs
COCTaBJIEHa HAa OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUSI Ha 0a30BOM ypOBHE
OCHOBHOM oOpazoBarenbHOl mporpammsl, npenacraBieHHbXx B PI'OC 00O, a takxke ¢ ydéToM
denepanpHOil paboueid mporpamMmbl BocnuTaHuws W KoOHIENmuH mpenojaBaHus y4eOHOTO
npeaMera «Pusuka.
CopepxaHue alanTUPOBAHHON HporpamMMmsbl 1o (u3MKe HampaBiieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaroIIMXCS W OpraHu3aluio HM3y4yeHHs (U3UKH Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamme mo (u3MKe yYHUTBIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIAHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX PEIMETOB Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
ApnantupoBaHHas TporpamMma 1Mo (U3MKE YCTaHABIMBACT pacHperesieHHe Y4eOHOTro
Marepuaia mo rojam oOydeHus (1o Kjaccam), MpeiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4Y€HUs TEM, OCHOBAaHHYK) Ha JIOTMKE pa3BUTUS IPEAMETHOTO COJACpXKAHUS U Yyuére
BO3PACTHBIX OCOOEHHOCTEH 00yUarOIUXCs.
AnantupoBaHHas IporpaMMa 1o ¢u3uKe pazpaboTaHa ¢ IENbI0 OKa3aHUs METOJANYECKON
MIOMOIIM YYHUTENIO B CO3IaHUU pabodeil mporpaMMBbl IO y4eOHOMY IPEAMETY.
Ou3rKa SIBIAETCS CUCTEMOOOPA3YIOIIUM JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KaT B OCHOBE INPOLIECCOB M SIBICHUH, U3y4yaeMbIX XUMHEH,
Ouonorueil, actpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IpeAocTaBiseT HaumOojee siCHble oOpas3ipl MPUMEHEHHMs HAy4HOro MeToja
MO3HAHUs, TO €CTh CII0CO0a MOTYUYEHHsI JOCTOBEPHBIX 3HAHUI 0 MUpe.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM U HHTEpeca K Hayke Yy
oOyyJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM ypOBHE MpearojaraeT OBJaJEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTbD:
® Hay4HO OOBSCHSTH SIBICHUS;
® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHMS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaThb HAyUYHBbIE JOKA3aTENIbCTBA MJIS
MIOJTy4Y€HUs BHIBOJIOB.
[lenu wm3yueHuss (U3UKUA Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OMNpEACTCHBI B
Konnenmnuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, pealu3yroOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepkAEHHON pemenneM Kosnernn MunncrepctBa npocsemieHus: Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus Gpu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJeHHs oOOydaloluxcs K HAay4HOMY H3yYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TPEJCTABICHUH O HAyYHOM METOJA€ TO3HaHUS U (popMHupoBaHUE
MCCIIE0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (QopmHupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEICTABICHUNA O poJu (GU3UKU AJS PA3BUTHUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENIEMy O0YyUYEHHIO B 3TOM
HalpaBJICHUH.
JocTmwkenne STHX Ieneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ecleunBaeTCsl pelICHHEM CIISAYIOLINX 3aa4:
e [IpUOOpeTeHHEe 3HAHUA O JAUCKPETHOM CTPOEHUM BEILECTBA, O MEXaHUUYECKHUX,
TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e [IpUOOpETeHHUE YMEHHIl ONUCBHIBaTh U OOBIACHATH (PU3MUECKUE SBIECHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;
® OCBOGHHE METOJIOB DEIICHHS INPOCTEHINNX pacu€THBIX 33/7a4 C HCIOJIb30BAHUEM
bu3nuecKkux Mojienel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
® Dpa3BUTHE YMEHHHA HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIEAOBAaHHUS C MCIIOJIb30BAaHUEM
MU3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLIEHUBaHKHE HH(POPMALIUY;
® 3HAaKOMCTBO cO cepaMu NMpo(hecCHOHAIBHON 1eATENbHOCTH, CBI3aHHBIMU ¢ (PU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3NMUECKON HAYKH.
Ha u3yuenune ¢u3uku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Ipennaraemslii B aganTHUpOBaHHOW MporpamMme Mo (U3HMKE MepedeHb 1adopaTOPHBIX
paboT M ONMBITOB HOCUT PEKOMEHIATENBHBIM XapakTep, YUUTENb JeJaeT BBIOOP MPOBEICHUS
7a00paTOPHBIX PabOT M OMBITOB C yU4ETOM WHAMBUIYAIBHBIX OCOOECHHOCTEH OOyYaromImxcs,
CIIMCKA SKCIIEPUMEHTAIbHBIX 3a/IaHHM, MPEUIaraéMbIX B paMKaX OCHOBHOI'O TOCYJapCTBEHHOTO
PK3aMeHa Mo (PH3uKe.

KoppekuunoHHO-pa3BUBaIOLIasi HATIPABJIEHHOCTDH MpPeaMeTa

Jns  oOywaromuxcss XapakTepHbl HEJOCTAaTOYHBIM ypOBEHb PAa3BUTHUS  OTICIBHBIX
MICUXUYECKUX TMPOILECCOB (BOCTIPHUATHS, BHUMAHUs, MaMATH, MBILIUICHUS), CHU)KEHUE YPOBHS
UHTEJUIEKTYyallbHOTO DPAa3BUTHUS, HMU3KUIH YpOBEHb BBIMOJIHEHUS YYEeOHBIX 3aJlaHUi, HHU3Kas
ycnemHoctb o0ydenus. Ilostomy, mnpu wusydenun ¢usuku Tpedyercs HWHTEHCUBHOE
MHTEJJIEKTyaJIbHOE  PAa3BUTHE CPEJICTBAMM MaTeMaTMKH Ha MaTepualle, OTBEYAIOIEM
OCOOEHHOCTSIM U BO3MOYKHOCTSAM Yydyamuxcs. Yuer ocobeHHocteil ydamuxcs ¢ 3[IP Tpebyer,
4yToOBl NpPHU HM3YYEHHH HOBOIO MarepHuaia o05f3aTeIbHO MPOMCXOJUIO MHOTOKpPaTHOE €ro
IIOBTOPEHHE; PACHIMPEHHOE PACCMOTPEHHE TEM M BOIPOCOB, PACKPBHIBAIOIIUX CBSI3b (PU3UKHU C
YKU3HBIO; aKTyaJIU3alus IEPBUYHOTO KU3HEHHOT'O OIBITA yYaIIUXCS.

VYcBoeHHEe NPOrpaMMHOrO MaTepuana Mo (U3MKE BBI3BIBACT OOJIBIIME 3aTPYAHEHUS Yy
oOyuaromuxcs ¢ 3[IP, mosromy Teopusi uzydaercs 6e3 BBIBOAOB CIOXKHBIX (opmys. 3amauu,
TpeOyIole MPUMEHEHUS CI0XKHBIX MAaTEMATUYECKUX BBIUUCICHUN M (OpMyI, B OCOOEHHOCTH
TaKUX TeM, Kak «MexaHndeckoe OBUKEHHE», « ApXUMEZoBa cuila», «MexaHuuecKas SHEPrus»,



«ONEeKTPUUECKHE SIBICHUS», «DIEKTPOMArHUTHBIE SIBICHUS», PELIAIOTCA B KJIAcCEe C MOMOILIbIO
YUUTESL.

Ocoboe BHUMaHME NIPU M3YYEHHUU Kypca (PU3HMKU YAEISEeTCs MOCTAaHOBKE M OpraHu3aluu
OKCIEPUMEHTa, a TaKXKEe INPOBEACHHIO (MOYTHM Ha KaXIOM YPOKE) KpPaTKOBPEMEHHBIX
1a00paTOpHBIX paboT, KOTOpPbIE Pa3BUBAIOT YMEHME I0JIb30BAaThCS MPOCTEHIINMU MTpUOOpaMH,
AQHAIN3UPOBATH MOJIYUYEHHbIE IaHHBIE.

Bonbiioe BHMMaHue npu u3ydeHun Gusnku c netbmu ¢ 3IIP obpamaercs Ha oBnajgeHue
JETbMHU TPAKTHUYECKUMH YMEHUSMH U HaBblkamu. [IpemycMaTpuBaeTcst yMmeHblIeHHE 00Bbema
TEOPETUYECKUX CBEJCHMM, BKIIOUEHUE OTJCNIBHBIX T€M MJIM LEJbIX pa3[esioB B MaTepualbl AJs
0030pHOT0, 03HAKOMHUTEIHFHOTO WX (aKyJIbTATUBHOTO U3YyYEHHUSI.

B cBa3u ¢ 0COOCHHOCTSAMHM TIOBEACHHMS U JesATeIbHOCTH ydammuxcs ¢ 3IIP
(pacTOPMOKEHHOCTb, HEOPIaHW30BAHHOCTb) IMPEAYCMOTPEH CTPOXKAWIIMK KOHTPOJIb 34
COONIIOJICHHEM TpaBWJI TEXHUKH O€30MaCHOCTHM IpU IPOBEACHUU J1a0OPaTOPHBIX U
NPaKTUYECKUX padoT.

JlocTaTouHOE€ KOJIMYECTBO BPEMEHU OTBOJUTCS HA pAacCMOTPEHHME TEeM U BOIIPOCOB,
PacKpBIBAOIIUX CBs3b (DU3MKH C JKU3HBIO, C TEMH SIBICHUSIMH, HAOIIONEHUSMH, KOTOpHIE
XOPOIIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OMbITA.

MaxkcruManbHO HUCHOJB3YIOTCS MEXIPEIMETHBIE CBSA3M C TaKUMHU JUCUUIUIMHAMH, Kak
OpUpojioBeieHne, reorpadusi, xumus, ouosorus, T.K. aetu ¢ 3[IP ocobenHo HykaawooTcs B
NPENOJHECEHUH OJHOTO M TOTO € YYeOHOro Marepuaia B pPa3IMYHBIX AaCIEeKTax, B €ro
BapbUpPOBAaHUHU, B HEOJHOKPATHOM IIOBTOPEHUMH U 3aKPEIUICHUH IOJYYEHHBIX 3HAHUH M
npakTHueckux ymeHuil. [1o3Bossiss paccmarpuBaTh OJUH U TOT )K€ YUEOHBIM MaTepuai ¢ pa3HbIX
TOYEK 3PEHHUs, MEXIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JydlleMy OCMBICICHMIO, Oolee
IIPOYHOMY 3aKPEIUICHHUIO MTOJTyYE€HHBIX 3HaHUHN U MPAKTUYECKUX YMEHHH.

B coneprkanue mporpamMMbl BKJIFOUEHBI BOIPOCHI 3710poBbecOepexkenns (Tema «/JlaBienne
KUAKOCTUY»), Marepual Mo NpopUIAKTHKE YNOTpeOJIeHMs] NCHUXOAKTHUBHBIX BEILIECTB (TeMa
«duddysus»), nponaranae 310poBoro oopasa xu3Hu (temsl «Pabota», «CkopocTb», «IIpocTsie
MEXaHU3MBI»).

B cBs13u ¢ ocobennoctsimu aereii ¢ 3I1P:

1. Ilpu ompoce HEOOXOAMMO: daBaTh AJITOPUTM OTBETA; pa3pellaTh MOJIb30BAaTHCS IUIAHOM,
COCTaBJIEHHBIM IPH MOJTOTOBKE JIOMAIIHErO 3a/laHus; JaBaThb OOJIbIIE BPEMEHH T'OTOBUTHCS K
OTBETY y JOCKH; paspeliaTh JesaTh IpeIBAPUTENIbHBIE 3allMCH, MOJIb30BaThCS HArJISAHBIMU
OCOOUsIMH.

2. Tlo BO3MOXXHOCTH 3aJaBaTh OOY4YAIOIIMMCS HABOJSIIME BOIPOCHI, KOTOPHIE MOMOTYT UM
MIOCJIE0BATENBHO U3JI0KUTh MaTepUal.

3. CucreMaTH4ecKd TPOBEPSTH YCBOGHHE MaTepHaja IO TeMaM YpOKOB, Ha KOTOPBIX
o0yyaromuecs: OTCYTCTBOBAJIM MO TOW MJIM MHOM MPUYHUHE.

4. B xoze onpoca 1 IpH aHAIM3€ Pe3yIbTaToOB CO3/1aTh aTMochepy J0OpOoKeIaTeNbHOCTH.

5. B mporecce m3ydeHus: HOBOro Marepuana BHUMaHHME YYEHHUKOB oOpalnaeTcss Ha Hamboliee
CIIOXKHBIE pa3fenbl n3ydaemon tembl. HeoOxomumo uame obOpamiarbes K HUM € BOIIPOCaMH,
BBIICHSIIOLIIMMU MIOHMMAaHUE y4eOHOTro MaTepHualia, CTUMYJIUPOBATh BONPOCH! MPH 3aTPYAHEHUSIX
B YCBOEHUHU HOBOI'O MaTepuasa.

6. B xone camocTosATenbHOM paboThl Ha ypoKke 00ydaromMMes Mo alalTUPOBAHHONW MporpaMMme
PEKOMEHIyeTCsl AaBaTh YNpaXHEHMsI, HalpaBJICHHbIE HAa YCTpaHEHHE OMIMOOK, TOIyCKaeMbIX
UMM TIPH YCTHBIX OTBETAX MU B MMCHbMEHHBIX paboTax.

7. HeoOXoauMo oTMeuaTh MOJI0KUTEIbHbIE MOMEHTBI B UX paboTe, 3aTpyAHEHUs, U yKa3blBaTh
crnocoObl  HMX  yCTpaHEHHUS, OKa3blBaTh IOMOIIb C  OJHOBPEMEHHBIM  DPa3BUTHEM
CaMOCTOSITEJIbHOCTH B YUEHUH.

ITpu ocBoeHMU aganTUpOBaHHOM mporpammsl, yuyamuecs ¢ 3[IP oOyuaroTcst mo 6a30BbIM
y4eOHHMKaM, CO CHCIUATbHBIMK, YYHUTHIBAIOIIMUMH OCOObIE 00pa3oBaTebHBIE MOTPEOHOCTH,
OPWIOKEHUSIMU M JAMJAKTUYECKUMHU MarepuajamMu (IPEUMYIIECTBEHHOE HCIOJIb30BAHUE



HaTYpaJIbHOM W WJUIIOCTPATHUBHOW HAIISIHOCTH), pabOYMMHU TeTpaasMU Ha OyMaKHBIX MU

AIIEKTPOHHBIX HOCHUTENSX, OOECHEeUMBAIOMIMMHU pEaU3alfi0 MPOrpaMMbl  KOPPEKIIMOHHON

paboThl, U CrIeNUATIBHYIO MOAJIEPKKY OCBOCHHUS aJalTUPOBAHHON POrPaMMBI.
KoppekunonHo-pa3BuBaroas AesITEIbHOCTD:

-OCYILIECTBJIICHHE TMOMOIIM B IJIAHUPOBAHUHM Y4€OHOU NEATEIbHOCTH: MOBTOPEHHUE, aHANU3 U

yCTpaHEeHUe OMMOOK, BBIITOJHEHHE MUHIMYMa 3aJaHUi 17151 JIMKBUJAIIMY TIPOOEIIOB;

-IOTIOJTHUTENbHOE HHCTPYKTUPOBAHUE B X0OJI€ YUeOHOI 1eATeIbHOCTH;

-CTUMYJIMPOBaHUE Y4YeOHOW JEATENbHOCTU: MOOIIPEHHE, CUTyalus ycliexa, MOOyXKIeHHEe K

AKTUBHOMY TPY/y, SMOLIMOHAIBHBII KOM(OPT, T0OPOKEIATEIHLHOCTh Ha YPOKE;

-OpraHu3alys B3auMOIIOMOIIY;

-OCYILIECTBJIICHHE WHAMBHUAYAIbHON pabOThl: cUCTeMa 3aJaHuil Ha OTpPabOTKYy MOBTOPEHHS

yu4eOHOTO Marepuaja, pa3BHBAIOIINE YIPAKHEHHUS Ha (HopMUpOBaHHE ONpPEIeTICHHBIX

MICUXUYECKUX MPOIIECCOB.



COJEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3NYECKUE SBICHUA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs H3MepeHuil. MexayHapogHas CHCTEMa €IMHHILI.

Kak ¢u3uka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT MPHpOIy. EcTecTBeHHO-HAy4YHBIN
METOJl TO3HaHMs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOTO BOINPOCA, BBIABM)KEHHE THIIOTE3,
SKCHEpPUMEHT MO0 IPOBEpKE TuUIoTe3, OO0bsCHeHHe HaldromaemMoro sBieHusa. OmnucaHue
(bU3nUeCKUX SABJICHUN C OMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. Ousuyeckue MpuOOpHl U MpoLeaAypa MPsIMbIX U3MEPEHHH aHaJIOroBbIM M LHU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenne IEHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
W3mepeHune pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX Tel.

ok ownh e

WN3mepenne TtemrepaTypbl MNpH TOMOIIM >KHUIKOCTHOTO TEpMOMETpa M JaT4HKa
TEMIIEpaTyphI.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OMNbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypOH.
BbpoyHnoBckoe nBmwkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTa/TMYeCKnX) Teld. B3anuMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbiX COCTOSTHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddys3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIA OTTAIKUBAHHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacy€r myTH U BpeMeHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromasa cwi. Cuna TpeHus. TpeHre CKOJIbKEHHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4ecKoro JBUKECHHS Teja.
N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Haburonenne n3MeHeHus: CKOpoCTH P B3aUMOIEHCTBUU TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.
Jlabopamopnwvie padbomut u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuKa MO0 HAKIOHHON
IIJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHUs (AeopMaliii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

Pa3neu 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U yBeNWYeHHs 1aBieHus. [laBieHue rasza. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS JKUJIKOCTH OT
ryounsl.  [mapocratumdeckuii  mapagokc. CooOmaromuecss cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpuumHBI CyIIecTBOBAaHUS BO3TYLIHON
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopsl mist u3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTyphl.

Ilepenayda naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/Ibl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.
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3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOW KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOUICH CWIbI, JIEUCTBYIOIICH Ha TeJO, MOrpy:KEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUIKOCTh YacTU TeJla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKA M ONpEACIICHUuE €€
Ipy3010bEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTB. JHeprus.
Mexannueckast pabora. MOIHOCTb.
[IpocTble MexaHM3MBbI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

pbr4ara.

HpI/IMCHeHI/Ie [MpaBujia paBHOBECHUA pblUara K 6J'IOKy. «3o050TOC IIpaBHUJIO0» MCXAHUKH.

KIIJ npocTsix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuveckass sHeprus. KuHetmueckas W mNoOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B JPYTOi. 3aKOH COXPaHEHUs DHEPIMH B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXaHU3MOB.
Jlabopamopmnwvie padbomot u onvimol.
1. Omnpenenenue pa®OTBl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenne KITJ] HakTOHHOH TITIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Paznen 6. TemioBblie IBJICHUS.

OCHOBHBIC ITOJIOXKCHUS MOJ'ICKy.TIHpHO'-KHHCTquCKOﬁ TCOpHUU CTPOCHU BCUICCTBA. Macca

U pasM

Cppl aTOMOB W MOJICKYJL. OHLITBI, MNOATBCPXKAAOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO--KMHETUYECKOW Teopuu. (CmaunMBaHuWE M KalWULIPHbIE sBIEHUA. TerioBoe
pacIIMpeHHe U CXKaTHe.

Temmeparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKCHHUS YaCTHII.
Buytpennsist sHeprusi. CrocoObl HW3MEHEHMsS BHYTPEHHEH OSHEprum: Terionepenadya u
COBepH_IeHI/Ie paGOTBI. BI/II[I:I Termonepenaqnz TCHHOHPOBOIIHOCTB, KOHBCKIIUA, I/I3J1y‘-IeHI/Ie.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue W OTBEpJeBaHUE KPUCTAILUTUYCCKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIHN Y 3aI[UTa OKPYKAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmtoienue O6poyHOBCKOTO IBUKEHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! Tenonepenayun.
OxutaxieHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. Habmronenne kunenus.
. HabGnronenue nocTossHCTBa TEMIEpaTyphl TP TUTABJICHUH.
13. Mopenu TEIIOBEIX ABUTATENEH.
Jlabopamopuwie pabomsl u onvimot.
OnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.
OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

©CooNOAELDE
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OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TE.
Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpUIIA.

OnbIThI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WINA OXJIaXICHUS.
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6. IlpoBepka ruMOTe3bl JHMHEHHONW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEpaTypHl.
7. HaOnronenue u3MeHEHHs] BHYTPEHHEH SHEpruu Tella B pe3yjbTaTe TeIIonepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH IMpHU TEIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3TyXa.
13. Omnpenenenuie yAenbHOM TEIIOTHI IJIaBICHUS JIbA.
Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TEI OT BEJINYUHBI
3aps70B U PACCTOSTHUSI MEXKY TEIaMH).



QnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKTpuyeckoro mnosid. [IpuHiun cynepno3uiuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYILIECTBOBAHMS JIJIEKTPUUECKOro TOKa. McTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DinekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITY. KOpoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eiCTBME MAarHUTHOTO MOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsSyKEHHBIX TEll.
YCTpOoKCTBO U IEMCTBUE JIIEKTPOCKOIIA.
OneKTpocTaTH4ecKast HHIYKIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHu€e CUIIOBBIX JIUHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJNEKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBbIii pazpsa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHne 2IeKTpUYECKOTr0 HaIIPSIKEHUS BOJIBTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIEHUM.
. B3aumopeiicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1osie Toka. DJIeKTPOMarHur.
. JlelicTBuE MarHUTHOTO TTOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2JIEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIEHHs UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUS.
. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

©ooNOR~WDE
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Jlabopamopmnwvie padbomwt u onvimol.

OnBITHI MO HAOIIOCHUIO SJIEKTPU3AIUU Tl MHAYKIIUEH U IPU COMTPUKOCHOBEHUHU.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO MOJISI HA TPOBOJIHUKHU U IUAJIEKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAIPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHUS

pe3UCTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEYCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKCHUH TIPU TMOCIEAOBATEIHLHOM COCIUHECHUHU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Ui CUIIbI TOKA MPH NapaLIEIbHOM COCTUHEHUN PE3UCTOPOB.
10. Onpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MJIYLIEr0 Yepe3 JaMIOYKy, OT HaIlpsDKEHUS
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yueHre MarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHU U
pa3JelIeHUN.
16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI B3aUMOCHCTBUS KaTYIIIKH C TOKOM H
MarHuTa OT CHJIbI TOKa U HAalpaBJIEHUS TOKA B KaTyIIIKe.
18. M3yuenue aeicTBUS MArHUTHOTO IOJISt HA IPOBOJIHUK C TOKOM.
19. KoncTpyupoBaHue U H3y4eHHe pabOTHI DJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMH: HCCIIEOBaHHE
U3MEHEHUI 3HaUeHUs U HalpaBJIeHUs! MHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMonMHENHOe aBMkeHue. HepaBHoMmepHOe
NpSMOJIMHEHOE JBM>KeHHE. CpelHsss M MIHOBEHHas CKOPOCTh Tela IPU HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOe ABMkeHne. CBoOoaHOe nageHue. OnbIThI
lanunes.

PaBHOMepHOE NBWXEHHE MO OKPYKHOCTH. [lepuon u wactora obOpameHus. JluaeiHas u
yIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CyHEPIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHila TPEHHUsSI CKOJIbKEHUS, CHJIa TPEHUS
MOKOS1, APYTUE BUIbI TPEHUSI.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChbIO BpaleHusa. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PaboTta cui TspkecTH, ynpyroctd, TpeHus. CBs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TEJIa, IMOAHATOrO HaAd IIOBEPXHOCTHIO 3C€MIIH.

IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOI O IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TMYTEH W TPACKTOPHH IBIIKEHHUS OJHOTO U TOTO K€ Teja OTHOCHTEIHHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS IPSIMOJUHEHHOTO IBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHS.

5. HalGmronenue nBuxkeHUs Te1a 10 OKPYKHOCTH.

6. HabmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOAINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIEHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTB YCKOPEHUS Teja OT Macchl Teja U AeHCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmroneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHneHwue Beca Tena Ipy yCKOPEHHOM JBIKEHHH.

10. Ilepenaya ummnysbca Mpyu B3aUMOIEHCTBUHU TEll.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPHU HEYITPYTOM B3aMMOACHCTBHH.

13. CoxpaHeHue UMITyJIbca pH a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MEXaHUYECKON 3HEPTHH MTPU CBOOOTHOM a/IEHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH ABMKEHUH TEJa IO ISHCTBUEM MPYIKUHBI.

Jlabopamopnwvie padbomut u onvimol.

1. KoncTpyupoBaHHe TpakTa A pa3roHa M JalbHEHIIEro paBHOMEPHOIO JBHKEHHS
IIApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpyCKa WIIM JBHKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHHs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU MNPH PaBHOYCKOPEHHOM [JBM)KEHHUH 0e3 HayalbHOU
CKOPOCTHM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU MPY>KUHBL.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YHOPYTOCTH HpPU TOABEME Tpy3a C HCIOJIB30BaHUEM

HEIIOJABH>XKHOI'O U ITOABUXKHOT'O 0JI0KOB.

11. 3yyenue 3aK0Ha COXPAHEHHSI SHEPTUU.
Pazjnen 9. Mexanuyeckue Koj1e0aHUSA U BOJIHBI.

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMIuMTya. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOanus. BeinyxaeHnsle konebanus. Pezonanc. MexaHnyeckie BOJHBI.
CBolicTBa MexaHM4eCKUX BOJIH. [IposionbHbIE 1 nonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHMuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IHPpa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACUCTBUEM CHJIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a HA HUTH U HA IPYKHUHE.

3. HabnroneHue BeIHYKIEHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUH pEe30HAaHC.

Jlabopamopnvie padomol u onvimol.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHne 4YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOAa KojeOaHWH MOABEIIEHHOIO K HHUTH Ipy3a OT
JUINHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPY)KMHHOTO MasTHHUKA OT MacChl
rpys3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOAA KoleOaHWW Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpys3a.

6. OnbITBI, JEMOHCTPUPYIOIIME 33aBUCUMOCTh TMEpUoJa KOJEOaHWH TMPYKHHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKHHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. D1eKTpOMarHuTHoe 10J1e M 3JIEKTPOMATHUTHBIEC BOJIHBI.

DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BoJH. [IIkaya 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBaA CBETA.

Jlabopamopusie pabomsl u onvinol.

1.

H3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€ IBJIEHUS.
JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsAMoauMHENHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.

Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Tesieckomna. 1 1a3 kak onTuyeckas cuctemMa. bam3opykocTs U AaabHO30pKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Cll0’keHUE CHIEKTPAIbHBIX LIBETOB.

Hucniepcus ceera.
Hemoncmpayuu.

©CooNORALDE

[TpsaMonuHeiiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOLI.

Xox myueil B cobuparoleii TuH3e.

Xox Jydeil B paccenBarolel JIUH3E.

[TosryuyeHnue n300paxeHU ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yIJia MaJleHHs..
W3yueHne xapakTepUCTHK H300paKEeHUs TPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT yIJjIa IMaJeHus Ha
IPaHUIIE «BO3JLyX—CTEKJIO».

[Tony4yeHnne n300paxeHnit ¢ MOMOIIBIO COOMPAOLIEH JTUH3HI.

Omnpenenenne GOKyCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JIMH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOJEHHM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nen 12. KBanTOBBIE sIBJICHHS.

Omneiter Pe3epdopna u minanerapuas mojaens atoma. Mozaens aroma bopa. Mcmyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas moxens aromHoro sapa. M3oronel. PannoaktuBHblE mnpeBpanieHus. Ilepuon
IoJypacrnaaa aTOMHBIX sJIep.

SnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsI0BOIO M MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aTOMHBIX szaep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. J[eicTBHS paguOAKTUBHBIX U3IyUYEHUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

ok wn

CrexTpbl U3JIy4€HHUS U TIOTJIOIICHHUS.

CrneKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUSHUH.

Perucrpanus usinydeHus IpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4YCHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

doTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb NpPEAHA3HAYeH IS CUCTEeMaTH3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUSI U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUU
BCEro Kypca (pu3uku, a TakkKe JUisl MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
du3uke 17151 00yHarOUINXCsl, BRHIOPABIINX ATOT Y4eOHBIN MpEaAMET.

[lpy wW3y4YeHUM [NAHHOTO MOIYJS PEATM3YIOTCS M CHCTEMAaTHU3UPYIOTCS — BUJBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuYMBaeTCs JOCTHKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMbIX PE3yJbTaTOB 00y4deHHs, (HOpMHUpPYETCs eCTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIECIOBAaHMS SIBICHHNA NPUPOIBl M TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHHA,
peliaTh 3aa41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATETHLHOCTHBIN XapakTep AaHHOTO pa3fielia pealns3yercs 3a CYET TOoro,
YTO 00YYaroIIuecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PAaCIlO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS
B OKpYKaloIlei Mpupoje U MOBCEIHEBHOM KU3HH;

UCIOJIb30BaTh HAay4YHbIE METO/bI UCCIEeIOBaHU (PU3UUECKUX SIBICHUM, B TOM YHCIe A
MPOBEPKH THITOTE3 U TIOIYUYECHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBHI HambOoyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX MCTOYHMKOB JHEPrUUM HA OCHOBE
3aKOHA MPEBPAIIEHUS U COXPAHEHHs BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenne Qu3MKu HAa YpPOBHE OCHOBHOIO O0OIIEro o0O0pa30BaHMS HANpaBiIe€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHUSA

] mposiBIIEeHHE UHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (U3MUeCcKOit
HayKH;

] HEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX--(PU3UKOB;

2) rpaIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

] rOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CY)XKJICHHH OOIECTBEHHO 3HAYUMBIX M ITHYECKHX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

[ ocO3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX NIPUHIUIIOB B JESATENILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

] BOCTIpUSITHE ICTETUYECKUX KadeCcTB (hM3MUYECKON HAYKH: €€ TapMOHUYHOTO ITOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

[ oco3HaHME LIEHHOCTH (hPU3MYECKOM HAayKH KaK MOIIHOIO MHCTPYMEHTa [O3HaHWUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BaKHENIIEW COCTABIISAIOIIEN KYJIBbTYPBI;

(] pa3BUTHE HAYYHOU JTF0O03HATEIBLHOCTH, HHTEPECA K HCCIIEI0BATENbCKON e TENIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

(] oco3HaHME LIEHHOCTH 0€30MacHOro o0pasza >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl OE30MaCHOrO TMOBEAEHUS Ha TpPaHCIOpPTe, Ha J0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B JIOMALITHHUX YCIOBUSIX;

[J copMUpOBAaHHOCTH HaBbIKa pedIeKCHUU, TPU3HAHKUE CBOETO MpaBa Ha ONIMOKY M TaKOTO
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

[] akTUBHOE y4acTHe B PEIICHUH MPAKTHUUYECKHUX 3a/1ad (B paMKaX ceMbU, 00pa30BaTeIbHOM
OpraHM3alyy, TIopoJa, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HAIPaBJIEHHOCTH,
TPeOYIOMIMX B TOM YHCIIe U (PU3NIECKUX 3HAHUA,

[J MHTEpeC K MPaKTUYECKOMY H3yUeHUIo podeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3KOJIOrM4YeCKOr0 BOCIIMTAHMS:

(] opueHTalusi Ha NpPUMEHEHHE (QU3UYECKUX 3HAHUM Ui pelieHHs 3ajgad B 00JIaCTH
OKpYyXKarolled cpenbl, MNIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOXHBIX IOCIEICTBUI
TUISL OKPY KaIOLIEH Cpebl;

[J oco3HaHME INI00ATBHOTO XapaKTepa KOJOTHYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpebl:

(1 moTpeGHOCTH BO B3aMMOJEHCTBHM TIPU BBIIIOJHEHUH HCCICIOBAaHUI U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

(] OBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IEATEIbHOCTD;

[ morpeGHOCTh B (hOPMHUPOBAHUM HOBBIX 3HAHWN, B TOM 4HCIE (OPMYIHPOBATH HJIEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

] ocozHanue AePUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (QU3UKY;



e [] TUIaHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHNUN HOBBIX (PU3UUECKUX 3HAHUI;

o []

CTPEMIICHHUEC QAHAIM3UPOBATh MW BBIABIIATH B3aUMOCBA3UM IIPHUPOIEL, O6H.I€CTBa n

9KOHOMMHKH, B TOM YHUCJIC C UCIIOJIb30BaHHUEM (bl/ISI/I‘ICCKI/IX 3HaHPII>i;

e [] OLEHKa CBOMUX JEHCTBUH € Yy4€TOM BIMSHHMS Ha OKPYKAIOUIYI0 CPENy, BO3MOXKHBIX

I100aIbHBIX HOCJ'ICI[CTBPI?I.

METANPEJMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocss OynyT chOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHbIE ICHCTBHS, PETYISATUBHBIC YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornvyeckue aeiicTBus.

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHaBJIMBATh CYIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeHNs
Y CpPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B paccCMaTpUBAeMbIX (pakTax, JTaHHBIX U
HAOJII0JIEHUAX, OTHOCAIIMXCS K (PU3MUECKUM SBIICHUSM;

BBISIBJISATh NIPUUMHHO--CJIEJICTBEHHbIE CBSI3U NPU HU3YYCHUU (PU3MUECKUX SIBICHUN U
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHJYKTUBHBIX
YMO3aKIIIOYEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod peuieHus y4yeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELIEHHs, BHIOOp Hambosiee MOIXOMASIIETO C
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarelbCcKue AeCTBHS.

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT [TO3HAHMS;

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
(bU3UYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTH HMH(POPMAIINIO, TIOJYUYCHHYIO B XOJIE
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA,;

CaMOCTOSITENIbHO  (OPMYyITUPOBaTH O000OIIEHUS W  BBIBOABI IO  pe3yJibTaraM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUIECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATH TIPEMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTHh pa3jIMyHble METOJ/bl, HHCTPYMEHTBl M 3alpoChl MpHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKeHHON yueOHOM (pu3ndecKoil 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMAIIHIO PA3TUIHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY NpEICTaBICHUS WHPOPMAUA U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoi U UX KOMOMHAITUSIMU.



KomMMyHMKaTUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJ¢ OOCYXIeHHs Yy4eOHOTO MaTepuana, pe3yJIbTaTOB JIa0OpaTOPHBIX padoT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIIeHUE 3a/1a4H U MOIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;
COIIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYTMX YYaCTHUKOB JIMAJIOTa,
00HapyKUBATh Pa3INYNE U CXOACTBO MO3UIIHI;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBISATh  PE3yJbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

MOHUMATh M HCIIOJIb30BAaTh MPEHMYINECTBA KOMaHIHOH W WHIMBHIYalIbHOH pabOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIemsl,

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yJIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOK YacTh Pa0OTHI, JOCTHras KAa4eCTBCHHOTO pe3yJibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JCUCTBUS C APYTUMH YWICHAMH KOMAH/IbI;
OIICHUBATh KA4eCTBO CBOEr0 BKJIAga B OOMMA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JecTBUA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX ISl pELICHUS
bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCA B PA3IMUYHBIX MOJAXOAAX MNPUHATUS peIlIeHUH (MHIUBUIYaJIbHOE,
INPUHSITHE PELLIEHUs B TPYIIEe, IPUHATHE PELICHUH rPyIIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PEILICHU;

JienaTh BHIOOpP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

JlaBaTh aJEKBAaTHYIO OLICHKY CUTYallUM U IIpeuIaraTh IiaH €€ U3MEHEHNUS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pE3yJIbTaTOB JAESTEeIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B X0 BBIMOJHEHUS (PU3NIECKOTO
UCCJIEIOBAaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, H3MEHUBIIMXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBUSM;

CTaBUThH ce0s1 Ha MECTO JAPYToro YeloBeKa B XOJ€ CIopa WM JUCKYCCHU Ha HAYYHYIO
TEMY, IOHUMaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HaBaTh CBOE MpaBO Ha OIMMOKY MNpHU pEUIeHHH (GHU3UYECKUX 3aJad WId B
YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOro.

INPEAMETHBIE PE3YJIBTATbBI



K xonny oOydenus B 7 KJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULBI (PU3MYECKHX BEIWYHH, aTOM, MOJIEKYIIa,
arperatHble COCTOSIHMsI BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYOmas cuia, aedopmarus (ympyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath siBiieHus (Iuddy3us, TermaoBoe IBUKEHUE YacTUIl BEIIeCTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TEJI C 3aKPeIUIEHHOW OChIO BpalleHMs, Iepeada AaBleHUs TBEPIBIMU
TeJIaMHU, KUAKOCTSIMHU U ra3aMu, aTMochepHoe JaBjeHHe, [IJIaBaHue Tell, TPEeBPaICHUS
MEXaHUYECKOM dHEPrun) Mo ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOe SIBICHUE,

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SBICHUHM B OKPYKAIOIIEM MHUPE, B
TOM YucCiie (PU3UYECKUE SIBJICHUS B MPUPOC: MPUMEPHI ABWKCHHS C Pa3THYHBIMH
CKOPOCTSIMH B XUBOW W HEXUBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEXHHKE, BJIMSHHUE aTMOC(EPHOTO JaBIICHUS HA XUBOW OpraHusM, IJIaBaHUE pPhIO,
phluaru B TeJ€ YEJIOBEKA, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B yueOHYIO,
BBIJICTISITH CYIICCTBCHHBIE CBOMCTBA (TIPU3HAKHN ) (PU3UICCKUX SBIICHUIA;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YINPYTOCTH, CHJIa TSKECTH, BEC Tela, CHJIa TPEHUS, [aBICHHE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAs CHUJIa, MeXaHWYeckas padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOI(QQUIMUEHT TMOJE3HOT0 JeHCTBUS
MEXaHU3MOB, KMHETUYECKAss M TOTCHIIMAIbHASI DHEPTHsi), MPH OMMCAHUH TPABUIHHO
TPaAKTOBATh PUINYECKUI CMBICI HCIONIb3yEMbIX BEIMYUH, X 0003HAYCHHS U €THHUIIBI
bu3NYECKUX BENMYUH, HAXOAUTH (POPMYIBI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TpauKh H3YyUYEHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIIMYWH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SBICHUS U MPOLECCHI, HCIONb3YS
MpaBHJia CIOKEHUsI cuil (BAOJL OJHOM MpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxumMena, MpaBUIO paBHOBECHS pbldara (OJ0Ka), «30JI0TOE MPaBUIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXaHWYEeCKOM »JHEepruM, NpH OTOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alIMChIBaTh €T0 MaTEMaTHUECKOE BhIPAXKEHHUE;

OOBSACHATh (U3UYECKUE SBICHHS, MPOILECChl M CBOWCTBAa TEJN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIluil MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUUUHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB C OMOPON Ha
1-2 wu3yueHHBIX CBOWCTBa (U3MUYECKUX SBICHUH, (UINYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiath pacuéTHbIe 3a7aud B 1—2 JCHCTBUA, HCHOJB3Yysl 3aKOHBI M (HOPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3aJaduu
3aMKChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (U3NYECKUE BEIUYMHBI B (QOPMYJIBI U
MPOBOANTH PAcU€Thl, HAXOIUTHh CIPABOYHBIC TaHHBIC, HEOOXOAMMBIC IJISI PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMyUYeHHOW (PU3NYECKON BETHUNHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHMM MCCIECNOBAHUSA BBIICIATH IPOBEPAEMOE IIPEIIIOIOKEHUE
(runotesy), pasnuyaTh U HHTEPIPETUPOBATH IOJYYEHHBIM pe3yJibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIENaTh BBIBOJKI 110 €T0 Pe3yibTaTaMm;

IPOBOJUTH ONBITHI 10 HAOIIOJAEHUIO (PU3MUECKUX SABICHUN WM (PU3HYECKHX CBOMCTB
Tes:  (OPMYIHPOBATH TPOBEPSiEMble NPEINONIOKECHUs, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOI0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEMIIepaTypbl C UCIOJb30BAHUEM aHAJIOTOBBIX U LUGPOBBIX MPUOOPOB, 3aMMUCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMUYUHBI OT JPYTOH C
HCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YAJUHEHMs NPY)KUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOW YacTH Tella M OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
YCIOBUH MJIaBaHMS TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs], Cenys MPeUIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3yJbTAThl IOIYYeHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIUIl U TpauKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Teja, CWIA TPEHMsI CKOJBXKEHHs, MAABICHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOIAs Ha IMOTPYKEHHOE B KUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CleAys MNPeJIOKEHHON
MHCTPYKLUU: IIPU BBIOJIHEHUU N3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

yKa3blBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETp, pbluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpoMl Ha WX OMHMCAaHUA (B TOM 4MCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpaleHuH C MPUOOpaMH W TEXHUYECKHUMH YCTPOHCTBAMH,
COXPAaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEACHUS B
OKpYXaroIlIeH Cpeac;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIUXCS 3HAHUN U IIyTEM CpPaBHEHHUS



Pa3IMYHBIX HCTOYHUKOB BBIICIATH WH(MOPMAIHIO, KOTOpask SBJSETCS MPOTUBOPEUUBOM
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YYEOHBIX 33JaHUI HAYIHO--TIOMYJISIPHYIO JTUTEPATYPy
(U3HYECKOTO COJEp)KAHUs, CIPABOYHBIE MaTepUANbI, pecypchl cetu VHTEpHeT,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus WHGOPMAIMH M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(MOpMAIUU GU3HUECKOTO COJIEPIKAHMS, B TOM YHUCIE IMYyOJUYHO JeNaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYCOHBIX UCCICIOBAHUMN, IPU 3TOM
IpaMOTHO HUCHOJb30BAaTh M3YUYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYILJICHUE ITPE3CHTALIUEH;

IIPU BBIIIOJIHEHUU yYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeaensiTh 0013aHHOCTU B
IPYIIIE B COOTBETCTBUHU C MIOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
NEHCTBUI, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIaJ B JESATENBHOCTh TPYIIIBL,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K xonny oOydeHus B 8 kjacce nmpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBIIICHHBIA U HEHACBIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKHH TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUS (TEMJIOBOE pacHIMpEHHE U CKaThe, TeIulonepenada, TErIOBOE
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACMCTBUSA AJIEKTPUUYECKOrO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMS) TIO OINHUCAHUI0 HMX XapakTEepPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOe SBIICHNUE;

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (U3NYECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4Hciie (u3ndeckue SBICHUS B TMPUPOJEC: TMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B Mpupoje, uziayueHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bI, 00pa3oBaHUE POCHI, TymMaHa, WHEs, CHera,
JJICKTPUYECKUE SBIIEHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJI0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emIie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUYECKUX SBIICHUI;

OTMCHIBaTh U3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHUS, UCTIONB3YS (PU3UIECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHSSI SHEPrus, KOJIUYECTBO TEIIOTHI, YJEIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YZEJIbHAas TEIUIoTa
napooOpa3oBaHus, yJeldbHas TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(DPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, AIEKTPUUECKUN
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsDKEHHE, COMNPOTHBJICHUE IPOBOJHUKA,
yAEIbHOE COMPOTHBIIEHUE BEIIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUUECKOTr0 TOKA), PH



ONKMCAHUU TPaBWJIBHO TPAKTOBaTh (DU3MUECKUI CMBICI HCIHOJb3YEMbIX BEJIMYMH,
0003HaueHHSI M eITUHHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (HOPMYJIBI, CBSA3BIBAIOIINE
JAHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTHMMH BEJIWYHMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHe SBJICHHS U MPOLECCH, HCIOJIb3YS
OCHOBHBIE€ TIOJIOXKEHHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOpUU CTPOEHHUS BEIECTBA,
IPUHLMII CYNEPHO3ULMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsga, 3akoH OMa A yvyacTka Lenu, 3akoH Jlxoyns—/IeHna, 3akoH coxpaHEHHUs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTE€MaTUYeCKOEe BBIPAXKECHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM 4YHCIE M B KOHTEKCTE
cUTyauuin MIPaKTUKO-OPHUEHTHPOBAHHOTO Xapakrepa: BBISIBJIATD
NPUYHHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIaroB C
OTopoii Ha 1-2 M3yUYeHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7auyd B 2-3 JEWUCTBUA, HCIOJIB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEIWYMHBL: Ha OCHOBE aHalu3a YCJIOBUSA 33aJa4yu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOTUMBIE IS €€ PelIeHuUs, IPOBOJUTH PacUE&Thl U
CpaBHMBATh MOJYYEHHOE 3HaUeHHUE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3UYECKHX
METO/IOB,  MCIOJIb3ysl  ONMCAHWE  HMCCIENOBAHMS,  BBLACIATH  IIPOBEpPAEMOE
IIPEANOJIOKEHUE, OLEHUBATh IIPABUIBHOCTh IOpsAJKA IIPOBEIECHHUS HCCIECIOBAaHNUs,
JIeTIaTh BBIBOJIBI;

IPOBOAMTDH ONBITHI MO HAOJIOIEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (KanwUIspHbIE SBJICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[dyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IPOLECCA OCThIBAHUS U HATPEBAHUS IIPU U3JIyYECHHUH OT LIBETA
u3dydaromeil (mornomaromniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIEpaTypbl KUAKOCTM M IUIOIIAAA €€ IOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aUMOJICVICTBUE DJIEKTPUYECKHUX 3aps70B, B3aUMOJEHUCTBUE ITOCTOSHHBIX MarHWTOB,
BHU3yaJIN3al1sl MATHATHBIX NOJIEH MOCTOSHHBIX MAarHUTOB, JAEUCTBUS MArHUTHOIO TOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOWCTBA DIIEKTPOABUTATEIIS
MOCTOSIHHOTO TOKa): (OpMyJIUpOBaTh NpOBEpsieMble MPEANOI0KEeHUs, CcOOUpaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO  00OpYyJIOBaHMS, OMNHMCHIBaTH XOJA OMNbITa U
bopMyITUpOBaTh BHIBOJIBI;

BBIIIOJIHATH NPSAMBIE U3MEPEHHUs TEMIIEPATypPbl, OTHOCUTEIBHON BIA)KHOCTU BO31yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTUA OJHOW (DU3UYECKON BEITUYMHBI OT JIPYTOM C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS NPOBOJHUKA OT
€ro JUIMHBI, TUIOIAJAN MOMEPEYHOr0 CEYEHUsl U YJIEJIbHOTO CONPOTHUBIICHUS BELIECTBA
IIPOBOJIHHKA, CUJIBI TOKA, HIYIIET0 Yepe3 MPOBOIHUK, OT HAMPSKEHUsI HA TPOBOHUKE,
UCCIIEOBAaHKUE I0CJIEI0BATEIbHOIO U MApaUIE]bHOTO COEIUHEHUI IPOBOJHUKOB):
IUIAaHUPOBATh HCCIIEIOBaHUEe, cOOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIEays



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH B BHJIE
TaOIHI U TPaQUKOB, AETaTh BHIBOABI 110 PE3yJIbTaTaM MCCIIETOBAHMS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIENbHAs TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUYEHUE BEJINYHHBI,

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu30BaTh MPUHIUMBI JEHCTBHS W3YyYEHHBIX MPHUOOPOB W TEXHHYECKHX
YCTPOHCTB € ONOpPOH HAa MX ONUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, IapoBasi TypOWHA, aMIlepMETp, BOJBTMETP, CUETYMK DIIEKTPHUYECKOU
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOpBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTElb
IOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HAaHUS O CBOMCTBax (U3MUECKUX SBJICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CcXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTeslb BHYTPEHHErOo CrOpaHHs, 3JEKTPOCKOI, peocTaT), COCTaBIATh
CXEMBI 3JIEKTPUYECKHX LIeNeH ¢ MOCIeOBaTEeIbHBIM U MapauIeiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [pUBOAUTH NpHUMEpPHl (HAXOAUTH HH(AOPMALKMIO O MpPUMEPAX) MPAKTUYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHUA B TIOBCEAHEBHOM KH3HH Ui OOECIIeYEeHUs
0e30macHOCTH NpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpAaHEHMs 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIleH Cpeae;

® OCYLIECTBISITh NOMCK HH(pOpMauuu (QU3NYecKoro conaepkanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUN M MyTEM CpaBHEHMs JOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCHOJIb30BAThH MPH BBHIMOJHEHUU YUEOHBIX 3aJaHUH Hay4HO--NOMYJIIPHYIO JIUTEPATYPY
(bu3NYECKOro CcoJepKaHus, CIpPAaBOUYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHBbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMALIMIO U3 HECKOJBKUX HCTOYHHKOB (PU3NYECKOTO COAEpX aHHs, B TOM YHCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaThl MPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HMCIIOJIb30BaTh M3YYEHHBIH MOHATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINICHUE MTPE3CHTAIEH;

® TIpU BBHINOJIHEHWH YYEOHBIX TPOEKTOB M WCCIEIOBAHMN (U3NIECKUX MPOIECCOB
pacripenenaTe 00s13aHHOCTH B TpYyIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CJIIEUTh 3a BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, ajeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKIaJ B  JEATEIBHOCTh  IPYMINbI, BbICTpauBaTh
KOMMYHHUKAaTHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenus B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHI:



UCIIOJIB30BaTh IOHATHS: CUCTEMA OTCYETA, MaTepUAbHAS TOYKa, TPACKTOPHSI,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKHue KoJieOaHWsi U  BOJIHBI, 3BYK, UWHOPa3ByK H  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pPYKOCTb U
JATBHO30PKOCTh, CHEKTPhl HCIyCKAaHUS W TOTJIOIIeHHs, anb(pa-, Oera- W ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (pPaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 110 OKPY>XHOCTH, B3aUMOJEHCTBUE TeEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXallllue M BBIHYXKIEHHBbIE KoyieOaHUs), PE30HaHC,
BOJIHOBOE JBWIXKEHHE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpPOCTPAHECHHE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CHEKTpa H3Iy4YECHHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4YHclie (PU3HYECKUE SBIICHUS B MPUPOJIC: MPUIUBEI U OTIIMBEI, JIBIDKCHUE TUIAHET
ConHe4yHOM CUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICWCTBHE  BHJIUMOTO,
yIbTPAPHUOIETOBOTO M PEHTIEHOBCKOTO HW3JIYYCHHH, €CTECTBEHHBIM PaJMOaKTHBHBIN
¢$oH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3IyYCHHE TPUPOJHBIX MHHEPAJIOB,
NEeCTBUE PaIMOaKTUBHBIX M3TYYEHH HAa OPraHU3M 4YeJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMEIleHne, MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHUs, CUja YIPYroCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHsS, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHIECKas
DHEprus, TOJTHAas MEXaHW4YeCKas SHEprus, MEpUoJ M YacToTa KoJeOaHWid, UIMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTe/lb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TIPABWIIHBHO TPAKTOBATh (PU3MUYECKHH CMBICT HCIOJIB3YEMBIX
BENTMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C JPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu H3yuYeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYHH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIONIb3YS 3aKOH
COXpAHEHUs PHEPruH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHLMUI CYNEPIO3ULMH CHUJI,
MIPUHIMUIT OTHOCUTEIBLHOCTH ['anmuies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITyJIbCa,
3aKOHBl OTPaXEHUS W TMPEIOMJICHHsS CBETa, 3aKOHbl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO UHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMKCHIBATh €70 MATEMATHIECKOE BHIPAKCHIE,



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pewath pacu€THble 3aaun (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHUH), HCIIOIb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBHS 3a/laud 3alUChlBaTh KpaTKO€ YCIOBME, BBIABIATH HEIOCTAIOIINE WIH
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PEIICHUs,
IPOBOAMTH pPAcUéTbl W OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYEHUS
(bU3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXKHO pELIMTh INpPU NOMOIIU (hU3HUECKuX
METO/I0B,  MCIIONB3ysl ~ ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKA HPOBEAECHUS MCCIEJOBAHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH ONBITHI MO0 HAOIIOJACHUIO (PU3MUECKUX SBICHUN WIN (DU3HMUECKUX CBOWMCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIoKeHHE OENoro CBeTa B CIHEKTP, M3yYEHHE CBOMCTB M300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB M3IYUYEHHs): CaMOCTOSITEIbHO
coOMpaTh YCTAHOBKY U3 N30BITOUHOTO HaOOpa 000PyAOBaHUs, OMMCHIBATh X0/ OMbITAa U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpSAMBIX W3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)XEHHUS CBETa OT YIJa MaJCHUs U
yIia IpeJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEJOBAaHUE, CAMOCTOSATEIHHO
coOuparh yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO Pe3yibTaTam
UCCIIE/IOBaHMS;

IIPOBOJUTh KOCBEHHbIE HU3MEpPEeHHs] (U3NYECKUX BEIUYUH (CpedHsisi CKOpPOCTh U
YCKOpPEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaaeHHUS,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHWyeckas padbora u
MOIIIHOCTh, YacTOTa M Tepuoja KojJeOaHWH MaTeMaTHYeCKOro U MpPYXUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, clenys NPeasIoKEHHON MHCTPYKIHH, BBIYMCIATh 3HAYEHHUE BEIMYMHBI U
aHAJIM3UPOBaTh IIOJIyYEHHBIE pE3yJbTaThl C Y4YETOM 3aJaHHOM IOIPEIIHOCTH
U3MEpPEHU;

coOuoaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
00opyaOBaHUEM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (M3MUECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
MJIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/pa;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUIOMETP, TATUYMKU MMOJIOKEHHUS,
paccTOSTHUS U YCKOPEHHSI, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, PoToanmapaT, ONTHICCKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucCIoib3ys 3HaHUS O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCII0JIb30BaTh CXEMbI U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOWUCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB MPU PEIICHUU Y4eOHO--
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI JJII MTOCTPOEHUS M300paKEHUN B IUIOCKOM
3epKajie U coouparoIei JInH3e;

OPUBOIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCIONIb30BaHUsl (DM3UYECKUX 3HAHWM B TOBCEAHEBHOM >KM3HHM [UIs OOecreyeHUs
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUs 3J0pOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIIeH Cpeae;

OCYIIECTBIISATh TMOUCK uWHPopManuu (Qu3ndyeckoro conepxkanus B VIHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYST TOUCKOBBIA 3alpoc, HAXOIUTh ITyTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOH WH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUU U
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCIIOJIH30BaTh MPHU BBITIOJHEHNUN YUEOHBIX 3a/IaHUI HAyYHO--TIOMYJIAPHYIO JIUTEPATypPy
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHbBIE M YCTHBIE COOOINEHUs HAa OCHOBE MH(pOpMAIUU
M3 HECKOJBKMX HMCTOYHUKOB (DHU3UYECKOTO COJACpPKAHUSA, MYOJIUYHO TMPEICTABIAThH
pe3yabTaThl TPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIN TOHATUHHBINA ammapar H3y4aemoro pasziena (U3NKd U
COTIPOBOXAATh BBICTYIUICHHE TMpe3eHTaluell ¢ y4€TOM OCOOCHHOCTEH ayJIuTOPHH
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
N HamMeHoBAHMe KounyecTBO 4acoB DJIeKTPOHHbIE
(undgposbie)
n/ | PpasiesioB H TeM Bcer  Konrtposbn  IIpakTuHuyeck
n NporpaMMsl 0 ble padoThI ue padoTbl 0OpazoBaTeLHLle
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKOIIEr0 MUPa
Dusika - HayKa o bu6nuoreka [IOK
1.1 npipoze 2 https://m.edsoo.ru/7f41
6194
DIBeCKIe bubmuorexa [JOK
1.2 S 2 1 1 https://m.edsoo.ru/7f41
6194
EcrecTBeHHOHay4 bubnuoreka [JOK
1.3 HBIA METO/I 2 1 https://m.edsoo.ru/7f41
MMO3HAHUSA 6194
Hroro mo pazneny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
Crpocrue bubmmoteka [IOK
2.1 BelecTRa 1 https://m.edsoo.ru/7f41
6194
JIBrokenue u bubmuorexa [JOK
2.2 B3aUMOJIENCTBIE 2 1 https://m.edsoo.ru/7f41
YaCTHI[ BEIECTBA 6194
ArperarHble bubnuoreka [JOK
2.3 COCTOSITHUS 2 https://m.edsoo.ru/7f41
BEIECTBA 6194
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
Mexammeckoe but6mmoreka [IOK
3.1 E— 3 https://m.edsoo.ru/7f41
6194
Viepuus, Macca but6mmoreka [IOK
3.2 HJIOTHOCT’L ’ 4 1 https://m.edsoo.ru/7f41
6194
Bbubnuoreka LIOK
3.3 Cua. Bugpl cun 14 1 2 https://m.edsoo.ru/7f41
6194
Hroro no pazneny 21
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Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B

JaBieHue.
[Tepenaua
JTaBJICHUS bubmuorexa [JOK
4.1 TBEPIBIMU 3 https://m.edsoo.ru/7f41
TeJIaMu, 6194
KHUJIKOCTIMH U
razamu
bu6nuoreka [IOK
4.2 Alaprerine 5 https://m.edsoo0.ru/7f41
KUJIKOCTH 6194
Arvocheproe bubmuorexa [JOK
4.3 aBeHHe 6 https://m.edsoo0.ru/7f41
6194
JeicTBue
bubmuorexa [JOK
4.4 AHAROCTH H rasa 7 1 3 https://m.edsoo.ru/7f41
Ha TOrpyXEHHOE B 6194
HHUX TEJIO
Hroro no pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bubmmoteka [IOK
51 ii?;:zib 3 1 https://m.edsoo.ru/7f41
6194
Ipocie bubmmoteka [IOK
5.2 MEXAHIAMEL 5 1 https://m.edso0.ru/7f41
6194
Mexanudeckas bubmmorexa LHOK
5.3 N 5 2 1 https://m.edsoo0.ru/7f41
6194
Hroro no pazneny 13
PesepBHOE Bpems 2
OBILIEE
KOJIMYECTBO
YACOB IO 68 > 12

[NPOT'PAMME
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8 KJIACC

TEMATHYECKOE INTAHUPOBAHMUE

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne  HaumeHoBaHme
(undposbie)
n/  pasgeqoBuTeM  Bcer  KoHTpoubn IIpakTHyeck
oOpa3oBaTe/ibHbIE
n NPOrpaMmel 0 ble padoThI ue padoTsl
pecypchl
Pa3pen 1. TenioBble sIBJICHUS
Crpoenue u bubmmoreka [JOK
1.1 CBOWCTBA 7 1 https://m.edsoo.ru/7f418
BellleCTBa lce
TemoBLIe bubmuoreka [JOK
TIJIOBBI
1.2 21 1 5 https://m.edso0.ru/7f418
MIPOIIECCHI
lce
Htoro no paznemny 28

Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS

DIIEKTpUYECKHE
3apsbl. bu6mmoreka [JOK
2.1 3apspKeHHBIE 7 1 https://m.edsoo0.ru/7f418
Tena U ux lce
B3aUMOJICHCTBUE
[TocTostHHBIN bubmuoreka [JOK
2.2 JNIEKTPUIECKHUH 20 1 7 https://m.edsoo.ru/7f418
TOK 1ce
MarHITHEL bu6mmorexa [IOK
2.3 6 1 2 https://m.edsoo.ru/7f418
SIBJICHHS lce
DJIEKTPOMAarHuT bubmmorexa [TOK
2.4 5 1 https://m.edsoo.ru/7f418
Hast MHTYKIAS
1ce
Hroro no pazneny 38
PeszepBHOE Bpems 2
OBUIEE
KOJIMYECTBO
YACOB IO 08 > 15

[NPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHE

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HanmenoBanue
(undgposbie)
n/  pasgeqoBuTeM  Bcer  KoHTpoubH IIpakTHyeck
oOpa3oBaTe/ibHbIE
n IporpamMMmel 0 ble padoThI ue padoTel
pecypchl
Pa3zpen 1. Mexann4deckue siBJICHUSA
M
B:::;;:;Koe bu6nuoreka [IOK
1.1 s 10 1 1 https://m.edsoo.ru/7f41a
CII0COOBI €ro
4a6
OIMCAaHUS
BzanMmoneiictBu bubmmorexa LIOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a
e Ten
436
ST bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
436
Hroro mo pazneny 40
Paznen 2. Mexannueckne K01e0aHNSA H BOJIHBI
MexaHnudeckue bubmmorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJe0aHus
4a6
MexaHnudeckue bubmmorexa LOK
2.2 8 1 3 https://m.edsoo.ru/7f41a

BOJIHBI. 3BYK

4a6

Hroro no pazneny 15

Paspen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

I?HCI;TI:I OM;FHHT bubmorexa [JOK
3.1 o noJe 6 2 https://m.edsoo.ru/7f4la
ANEKTPOMArHUTH
4a6
bIC BOJIHBI
Hroro mo paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUS
3aKOHBI but6mmoreka [IOK
4.1 pacrpoCTpaHCHH 6 2 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIuH3BI N but6mmoreka [IOK
4.2 OINTHYECKUE 6 3 https://m.edsoo.ru/7f41a

PUOOPHI

4a6
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Paznoxenue bubnuorexa [JOK
4.3 Oeoro ceera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTp 4a6
Hroro no pazgeny 15
Paznen 5. KBanToBble siBJIeHH I
Ucnyckanue u bubmuorexa [JOK
51 MOTJIONICHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoetie bu6nuoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO si/Ipa
4a6
I bubnnoreka IIOK
5.3 ;[alf . 7 1 1 https://m.edsoo.ru/7f41a
peaki 436
Hroro no pazneny 17
Pa3neu 6. [loBTopuTe1bHO-00001aI0IM I MOYJIb
[ToBTOpEeHue
00o001IeHme bubmuorexa [JOK
6.1 COZIepIKaHHUs 9 1 1 https://m.edsoo.ru/7f41a
Kypca QHU3UKH 32 4a6
7-9 xnacc
Htoro no paznemny 9
OBIIEE
KOJIMYECTBO
YACOB I10 102 > 26
[MPOTPAMME
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Mooynw «Illkonvnutii ypox» ona 000

Hcrnonb3oBaHWe BOCHHUTATENIBHBIX BO3MOXHOCTEH OpraHu3alMyd ypoKa Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus MPEIO0JIaraer:

1. TlonpepxkaHue wuHTEpeca K YYEHHIO, K TMPOIECCY IIO3HAHMS, aKTUBU3AIUU
MO3HABATEJILHOM 1€ATEIbHOCTH 00yUYaOIUXCA.

2. BocrnuraHue co3HATENBHON AWCHMILIUHBI (YMEHHE YYHTENs IOKa3aTh BAKHOCTH
y4eOHO-TT03HABATEIbHOMN A€ATEeIbHOCTH, YUeOHON U TPYIOBOW JUCIIUILIUHBI).

3.  @®opmupoBaHuWE YMEHUI W HABBIKOB OPTraHU3AlMU YYAINUMUCS CBOEH NEATEIHHOCTH
(opranuzanus caMOCTOSITENIbHON PAa0OTHI y4alluxcsi, COOJIIOJIEHHE TEXHUKH Oe30MacHOCTU U
TUTUEHUYECKUX MPABUII, CBA3AHHBIX C OCAHKOM U OpraHu3anuei pabouero Mecra).

4. Bocnutanue KyiabTyphl OOIIEHUs (OpraHu3aius OOIIeHHs Ha ypoke, (OpMUPOBAHUS
YUHUTEJIeM YMEHUHN CIIyIIaTh, BHICKA3bIBaTh U pTyMEHTHPOBATH CBOE MHEHHE).

5. ®opMmupoBaHHE U pPa3BUTHUE OLIEHOYHBIX yMEHHH (KOMMEHTHPOBAHUE OIEHOK
yauTesaeM, 00CyKIEHUE OIEHOK C yYallMMHUCs, KOJUIGKTHBHOE OIICHWBAaHUE, B3aUMOIIPOBEPKA U
OILICHUBAHME JPYT APyra yYalluMHUCs).

6. Bocriutanwe rymMaHHOCTH (XapakTep OTHOMICHUH «yYUTEb —  YUYCHHUK»,
pEryJIUpOBaHKE YUUTEIEM OTHOLICHUN MEXKIY yUalIUMHUCS).

Hpez[MeT Peanuzanus IIporpaMmsbl BOCITMTAHUS

®dusnka [Ipu paccmoTpeHnn QpyHIaMEHTATBHBIX (U3UYECKUX TEOPUM y
ydaluxcs, TIaBHBIM 00pa3oM, (GOPMHUPYIOTCS TPEACTABICHUS
O TOM, KakK J0OBIBAIOTCSI M CTPOSTCS Hay4yHble 3HaHUS,
(hOopMUPYIOTCSI MUPOBO33PEHYECKHE B3IVISIABI M yOexaeHus
OTHOCHUTEIIbHO HAYYHOW KApTHUHBI MHUpPA M €€ 3HAYUMOCTH JIst
YEJIOBEKa.
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