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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHre MPOrpaMMbl HAIPABICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHH3aIHI0 U3ydeHUsl (PU3UKHU HA JEATSIILHOCTHONH OCHOBE. B HEll yUUTHIBAIOTCS BO3MOXKHOCTH MPEAMETA
B peasmsanuu TpeboBanuii ®I'OC OOO K mIaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0yueHus1, a TAK)Ke MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «®HU3UKA»

Kypc dusnku — cucremooOpa3yromuii Ui eCTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
¢u3nvecKre 3aKOHbI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUN, H3y4aeMbIX XUMHUEH, OM0JIOTHEH, aCTPOHOMUEH
u pusudeckoit reorpadueii. dusnka — 3TO MpEAMET, KOTOPBIH HE TOJIHKO BHOCHT OCHOBHOH BKJIAJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEAOCTABIIsICT Hanbosiee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
MeTO/J1a TIO3HaHMUs, T.€. CIIoco0a MOTy4YeHUs JOCTOBEPHBIX 3HaHMIi 0 Mupe. Hakowern, ¢pusnka — 310
IIpeIMET, KOTOPBIN HapsALy C APYTMMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JKEH JAaTh UIKOJIbHUKAM
MpeJiCTaBICHUE 00 YBIEKATENIbHOCTH HAYYHOTO UCCIEIOBAHUS U PAIOCTH CAMOCTOSITEIbHOTO OTKPBITUS
HOBOTO 3HAHMUS.

OpnHa U3 TIaBHBIX 337a4 (PU3UIECKOT0 00pa30BaHUs B CTPYKTYpeE 00IIero o0pa3oBaHHs COCTOUT B
(opMHPOBAaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECa K HAyKe Y OCHOBHOW MacChl 00y4Jaromuxcs,
KOTOpBIE B JalbHENIIeM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax aesTenbHocTu. Ho He MeHee
BaKHOM 3aﬂaqeﬁ ABJISACTCSA BBISIBJICHHUEC U ITIOATIOTOBKA TAJIAHTIMWBBIX MOJIOABIX JHOI[CI71 JJI ITPOJOJIPKCHU A
00pa3oBaHus U JanbHeHeld MpodeccnOHaNbHON ISTEIbHOCTH B 00IaCTH €CTECTBEHHOHAYYHBIX
WCCIIIOBAaHHUI U CO3JJaHUH HOBBIX TeXHOJOTHHA. COTIaCHO MPUHATOMY B MEXyHAPOTHOM COOOIIECTBE
orpeJiesieHu1o0, «EcTecCTBEeHHOHAay4Hasi TPAMOTHOCTb — 3TO CIIOCOOHOCTh YeIOBEKa 3aHUMATh aKTUBHYIO
IpaXJAaHCKYIO ITO3UIHIO 10 O6H1€CTBCHHO 3HAYMMBIM BOIIPpOCaM, CBA3aHHBIM C €CTCCTBCHHBIMU HAYKaAMH, U
€ro rOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMU UAeIMU. HayuyHO rpaMOTHBIN YeloBeK CTPEMUTCS
Y4acTBOBATh B apryMCHTUPOBAHHOM O6CY)K)I€HI/II/I np06neM, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYeT OT HEero CIeIyIOUMX KOMIIETEHTHOCTEH!:

— HAY4HO O0BACHATH SABJICHUA,
— OILICHHUBATh U IIOHUMATH 0COOCHHOCTHU HAaY4YHOTr'0 UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCII0Jb30BATh HAYYHBIC NOKA3aTCIIbCTBA JJIA IMTOJTYUCHUA BBIBOJOB.

N3yuenue ¢pu3nku cnocoOHO BHECTH pelIaloluil BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00Y4YaIOLINXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn nzydenus: GpU3MKA HA ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konmenun
npernoiaBaHus yueoHoro npenmera «®Pusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHOU perenneM Komrernn
MunucrepcTBa npocserienus: Poccuiickoit @eneparyu, npotokos ot 3 aekadps 2019 r. Ne [TK-4BH.

[enu nzydyenus pusmku:

— mpuoOpeTeHne HHTEepeca U CTPEMIICHHUS 00yJaloNINXCs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEHH;

— pa3BUTHUE MPEJCTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U (POPMHUPOBAHUE UCCIIE0BATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK Pe3yJIbTaTa U3Y4YCHHUs OCHOB CTPOCHHS MATEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE MIPEACTABICHUH O POIU (HU3UKHU JUTsl pa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccnoHaaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOArOTOBKA K JlaJIbHEHIIEMY O0yUEHHIO B 3TOM HallpaBJICHUM.

JlocTrkeHne 3TUX 1eJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MCEXAHUYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMeHI/Iﬁ OIMCBLIBATH U OOBICHATH (1)I/ISI/II'ICCKI/IC SIBJICHHUA C UCIIOJIb30BaHHUEM
IMMOJIYYCHHBIX 3HaHHﬁ;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTeI‘/'IH_II/IX paC‘IéTHLIX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— Ppa3BHUTHE YMEHHI HAOIIOATh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHL, JIJAOOPATOPHBIE paOOTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePIKaHMUs, BKIF0Yask HHPOPMAITHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTUUYECKOE OIICHUBAaHNE HH(POpMAIIHH;

— 3HAKOMCTBO O cepamu MpodecCHOHATHHOM IeATEIPHOCTH, CBI3aHHBIMHE C (DU3UKOM, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXKCHUAX (1)1/131/111601(01‘/'1 HAyKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrm ¢ ®I'OC OOO dusuka sBiseTcs 00s3aTeIbHBIM MTPEAMETOM Ha YPOBHE OCHOBHOT'O
ob1ero oopazoBanus. JlanHas nporpamma npeycMaTpruBaeT U3ydeHue GU3uKu Ha 6a30BOM ypOBHE B
o0béMe 238 1 3a Tpu rosa o0ydyeHus o 2 4 B HeAeto B 7 M § Kilaccax M 1o 3 4 B HeJelto B 9 kiacce.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

7 KJIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
®du3nka — HayKa 0 IPUPOJIe, H3ydaeT (PU3NICCKUE SIBICHUS: MEXaHUYECKHE, TCTIOBBIC, JIEKTPUICCKUE,
MAaravTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3mepenue ¢puzndyeckux BenuunH. @usznueckue npudopsl. [lorpemHocts
n3MepeHuil. MexxyHapoaHas CuCTeMa CAMHULL.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH U3Y4alOT NpUpoay. EcTecTBeHHOHAYYHBIM METO/] TO3HAHMS:
Ha0JI0IeHNe, TOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIABMIKEHHE TMIIOTE3, IKCIIEPUMEHT I10 IPOBEPKE I'MIIOTE3,
o0bsicHeHue HabogaeMoro apieHust. Onucanue GU3nuecKkux sBJICHUH C TOMOIIBIO MOJIENIEH.

JdemoHcTpauuu
1. MCX&HI/ILICCKI/IC, TCIIJIOBBIC, SHCKTpI/I‘-IeCKI/Ie, MAarHuTHBIC, CBETOBBIC ABJICHU.

2. ®usnueckue npruOOPHI ¥ MPOLEAYPa MPSIMBIX H3MEPEHH aHAJIOTOBBIM M IU(GPOBBIM IPUOOPOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue EHBI JEICHHUS MIKAJIBI U3MEPUTEIBHOTO Mpudopa.

2. 3mepeHue paccTosiHUM.

3. U3mepenue o0bEMa )KUAKOCTH M TBEPIOTO TeJa.

4. OnpeneneHue pa3MepoB MaJIbIX TEll.

5. U3mepenue temneparypsl IpU NOMOILLIHU KUIAKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPHL.

6. [IpoBeaeHme McciieI0BaHUS 110 TPOBEPKE TUIOTE3bI: JAITHHOCTD MOJETA MIAPUKA, MYIIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Paznes 2. [leppoHayaibHbIEe CBEICHUS] O CTPOEHHUH BellecTBA

CTpOCHI/IC BCIICCTBA: aTOMBI U MOJICKYJIbI, ©X PAa3MCPHI. OHI)ITBI, JOKa3bIBAOIHUE JUCKPETHOC CTPOCHUEC
BCIIICCTBA. OHBITI)I, AOKAa3bIBAIOIIUE JUCKPETHOC CTPOCHUC BCIICCTBA.

JIBrmxeHue yactull BemecTBa. CBsA3b CKOPOCTHU ABM)KEHHUS YaCTHUIL ¢ TEMIIEpaTypoid. bpoyHoBckoe
nBukeHue, 1M dysus. BzaumonelicTBrue 4acTull BelecTBa: NPUTSHKEHNE U OTTAJIKUBaHUE.

ArperaTHble COCTOSTHUS BELIECTBA: CTPOECHUE Ia30B, KHUJIKOCTEH U TBEPABIX (KPUCTAIUINYECKUX ) TEIL.
B3anMocBsA3b MeX 1y CBOMCTBAMH BELIECTB B Pa3HBIX arPEraTHBIX COCTOSHUAX U UX AaTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJbl. B3anMOCBS3b MEXKy CBOWCTBAMH BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUAX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX
cocTostHUI BoJibl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

JdemoncTpanuu
1. HaGmronenue OpOYHOBCKOTO JBM)KEHUSI.

2. Habmonenue nuddysum.

3. HaGnronenue siBneHuid, 0OBICHIIONUXCS TIPUTSDKEHUEM HIIA OTTATKUBAHUEM YaCTHIl BEIECTB.

JlabopaTropHblie padoThl U ONBITHI
1. Ouenka auameTpa aToMa METOJIOM PSAO0B (C UCIIOIB30BaHUEM (GoTorpaduii).
2. OnbITHI IO HAOJIOJIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHHUSI.

Pa3nen 3. /IBukeHne U B3aNMO/1eiiCTBUH

Mexanunueckoe qBrkeHue. PaBHoMepHOE U HepaBHOMEpHOE ABMKEeHUE. CKopocTh. CpeHssi CKOPOCTh MPU
HEPAaBHOMEPHOM JIBM>KEHHMH. Pacuér myTu 1 BpeMeHu ABUKEHUS. PABHOMEpHOE 1 HEPAaBHOMEPHOE JIBH -
xeHue. Ckopocts. CpeaHsisi CKOpOCTh ITPU HEPAaBHOMEPHOM JBMKEHUH. Pacyér myTH 1 BpeMEHU IBUKEHUSI.



SBnenne nHepuu. 3aKOH WHEPHHUU. B3anMoeiicTBre Ten Kak IpUuYrnHa U3MEHEHHSI CKOPOCTH JIBHKEHUS
Ten. Macca kak Mepa HHEepTHOCTH Tena. [ImoTHOCTh BemecTBa. CBS3b MIIOTHOCTH ¢ KOJTMYECTBOM MOJIEKYII B
enuHuIEe 00bEMA BENIECTBA.

Cuna xak xapakTepuCTHKa B3auMoaencTBud Ten. Cuia ynpyrocty u 3akoH I'yka. MI3smepenue cuisl ¢
MOMOIIIBIO AUHAMOMETpA. SIBJI€HHUE TATOTEHU U cuia Tsbkectu. Cuiia TsbkecTy Ha Apyrux mianerax (MC).
Bec Tena. HesecomocTs. CrioxeHne cuii, HalpaBiIEHHbBIX 10 OJIHOM npsaMoid. PaBHoaelcTBytomas cui. Cuiia
TpeHus. TpeHue CKOIBKEHHs ¥ TpeHue 1okost. Tpenue B mpupoae u texuuke (MC).

JdemoHcTpauuu

1. HabmoieHue MexaHu4ecKoro JABUKECHUS Teja.

2. U3mepeHune CKopoCTH MPSIMOJIMHEHHOTO IBUKEHUS.

3. HaGnronenue siBieHUs HHEPITUU.

4. HabnroieHrne u3MEeHEHHUs1 CKOPOCTH MPU B3aUMOJACHCTBUU Tel.
5. CpaBHeHHUE MacC MO B3aUMOJICHCTBHUIO TEJL.

6. CnoxeHue cuJjl, HalpaBJICHHbIX 110 OJHON IPSIMOM.

JlaGopaTopHble padoThI U ONBITHI
1. Onpenenenrie CKOPOCTH PaBHOMEPHOTO JBIDKEHUs (IIapuKa B )KUIAKOCTH, MOJEIH JIEKTPUUECKOTO
aBTOMOOWJIS U T. II.).

2. Ompenenenue cpeiHel CKOPOCTH CKOJbKEHUS OpycKa WK [IapuKa 10 HAKIOHHOM MIOCKOCTH.
3. Onpezenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHl, IEMOHCTPUPYIOILINE 3aBUCUMOCTD PaCcTsLKEHUA (AeopMaIii) MPYyKUHBI OT MPHI0KEHHON
CHUIBI.

5. OHBITBI, ACMOHCTPUPYHOIIHE 3aBUCUMOCTD CHUJIbI TPCHUA CKOJIBXKCHUA OT BECA TCJIa U XapaKTECpa
COINMpHUKACAOIINXCA HOBCpXHOCTeﬁ.

Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHBIIICHUS ¥ YBENIMUEHUs JaBiieHus. JlaBineHnue ra3a. 3aBUCUMOCTh JIaBJICHHS Ta3a
oT 00BéMa, Temrieparypsl. [lepeqada naBieHus TBEPABIMH TeIaMH, KUAKOCTIMHU U Tazamu. 3akoH [Tackans.
HHGBM&TI/I‘-IGCKI/IG MaIlIUHBI. 33BI/ICI/IMOCTI> OAaBJICHUSA ) KUAKOCTU OT FJ'IY6I/IHI>I. FI/IJIPOCTaTI/ILIeCKI/Iﬁ napa)loxc.
CooOuiaromuecs cocybl. [ 'napaBinyeckue MEXaHU3MbI.

ATtMmocdepa 3emian u atMocepHoe AaBieHue. [[puunHbl CylecTBOBaHHS BO3IYIIHON 000104KH 3eMJIH.
OmnbiT Toppuuenu. M3mepenue atMochepHoOro gaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AaBJICHUS OT
BBICOTHI HaJl YpOBHEM Mopsl. [Ipubopsl 11 n3MepeHust atMochepHoro JaBiaeHuUs.

JlelicTBHE KUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeJO0. BeITankuBaromias (apxume0Ba) cuiia. 3aKoH
Apxumena. [naBanue ten. Bo3ayxornnaBanue.

JdemoHcTpauuu

1. 3aBuCHMOCTB JaBieHUS ra3a OT TEMIIEPATYPBHI.

. Ilepenavya naBiaeHMs )KUIKOCTBIO M Ta30M.

. Coobmiaromuecs cocysl.

. 'mapaBinueckwmii npecc.

. [IposiBnenue nericTBrs aTMOC(EepHOro 1aBICHUS.

. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHON YaCTH TeJa M TUIOTHOCTH JKUIKOCTH.
. PaBeHCTBO BBITAJIKUBAIOIIEN CUJIBI BECY BHITECHEHHOM KUJIKOCTH.
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8. YcioBue miaBadus TEII: IIaBaHNUE WITH IOrpy>XCHUC TECJI B 3aBUCUMOCTH OT COOTHOIICHUA IUIOTHOCTEH
TEJ1a U ) KUAKOCTH.

JlabopaTopHbie padoThI U ONBITHI
1. UccrnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie 0T 00bEMa MOrpyKEHHON B )KUJIKOCTh YaCTH Tea.



2. OnpeneneHue BHITAIKUBAIOLIEH CHIIBI, JEHCTBYIONIEH HA TEJO, TOTPYKEHHOE B JKUIKOCTbD.

3. IlpoBepka HE3aBUCUMOCTH BHITAIKHBAIOIIECH CHIIBI, IEHCTBYIOIIECH HA TEJIO B )KHAKOCTH, OT MacChl Tea.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKHUBAIOUIEH CHIIBI, ICUCTBYIOIIECH Ha TENO B )KUAKOCTH,
0T 00BbEMa OTPYKEHHOHN B KHUIKOCTh YACTH TeJIa U OT INIOTHOCTH YKUIKOCTH.

5. KoncrtpyupoBanue apeoMeTpa Ui KOHCTPYUPOBAHHE JIOJKH U OTpeieNieHUe €€ rpy30nobEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHEpPrus

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblYar, 6J0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs poruara. [Ipumenenue
MIpaBWJIa PaBHOBECHUS pblyara K 0JIOKY. «3050Toe mnpaBmio» Mexanuku. KI1J[ mpocTeix MEeXaHU3MOB.
[TpocTeie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanunueckas sueprusi. Kunernueckas u noreHuuanbHas sueprus. [IpeBparienue olHOro Bujia
MEXaHMYECKOM HEepPruu B APYroil. 3aK0H COXpaHEHUS YHEPTHH B MEXaHHKE.

JdemoHcTpauuu
[TpuMmepbl MPOCTHIX MEXaHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenennie paboThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBMKEHUU TeJja M0 TOPU30HTAIBHOMN
MMOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHS phluara.

3. Usmepenne KIIJI HakIOHHOM MJIOCKOCTH.

4. 3ydenne 3akOoHA COXPAHEHUS MEXaHUYECKOW IHEPTUH.
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Paznes 1. TensioBble siBJIeHUS

Monenu TBEPAOro, )KUAKOTO M ra3000pa3HOro cocTosHUM BemecTBa. Kpucrannmnueckue 1 aMmopgHbIe Tena.
OObscHEHUE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUIN MOJIEKYIIPHO-KUHETUYECKON
teopun. CMauyrBaHHe U KallWJUIApHBIE siBJIEHUS. TerioBoe pacliupeHue U CxaTHe.

Temmnepatypa. CBsA3b TEMIIEPATYPbI CO CKOPOCTBIO TEIUIOBOTO JABH)KEHUS YaCTHII.

Buytpennsis sHeprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHepruu: Terionepeada U CoBepIiieHue padboTsl.
Bunsl Temuonepenaun: TEIIONPOBOIHOCTb, KOHBEKIIMSA, U3Iy4YEHUE.

KonnyecTBo TemnoTsl. Y aenabHas TEMIOEMKOCTD BellecTBa. TerIoo0MeH U TEII0BOE PaBHOBECHE.
VYpaBHeHue TemioBoro 6ananca. [InaBneHre M oTBepAeBaHUE KPUCTAUIMYECKUX BELIECTB. Y elbHas
TeruioTa riasieHus. [lapoodpazosanue u konaencanus. Mcnapeane (MC). Kunenue. Y nenpHas Temiora
nmapoo0pa3oBaHus. 3aBUCUMOCTh TEMITEpATyphl KATICHHs OT aTMOC(HEPHOTO JaBJieHHs. BiaxkHOCTh BO3MyXa.

OHeprus TOIUINBA. Y IeJbHAs TEIJI0Ta CTOPAHUS.

[Tpuntumner padoTs! TernoBsix Asuratenei. KIIJ[ remmoBoro asuratesns. TenaoBbeie BUTATEIN U 3aI[UTa
okpyxaromeit cpeapl (MC). 3akoH coxpaHeHus U MpeBpallleHus YHEPruH B TeIIoBbIX mpoueccax (MC).

JdemMoHcTpanuu

1. HaGmoienne OpOYHOBCKOTO JBMXKEHUS

. Habmonenue muddy3um

. HaGnroenue siBleHMi cMaunBaHus U KallMJUISIPHBIX SIBICHUN

. Habnroienue TemnnoBoro paciupeHust Tei

. I3MeHeHue naBneHus ra3a npu n3MeHEeHHH 00bEMa M HarpeBaHUH UITH OXJIaKIACHUU
. IlpaBuna u3aMepeHus TeMnepaTypsl

. Buzsl Teruonepenaun

o0 3 N L AW

. OxytaxxieHue mpyu CoBEpIIEHUU pabOThI



9. HarpeBanue nipu coBepuIeHUH paOOTHI BHEITHUMH CUJIAMH
10. CpaBHEHME TEMIIOEMKOCTEN Pa3IMYHbBIX BEILIECTB

11. Habnronenne KumeHus

12 .HabnroaeHue ocTosHCTBA TEMIIEPATYPhI IIPU MJIaBICHUN
13. Moaenu TEIUIOBBIX ABUTATEIIEN

JlabopaTopHbie padoThI U ONBITHI

1. OnbIThl IO OOHAPYXKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO IIPUTSKEHUS

2. OnpITHI MO BhIPAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa

3. OnbITHI 10 HAGIOICHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUIKOCTEH 1 TBEPIBIX TEI

4. OmnpeneneHue AaBJICHUs BO3yXa B Oa/ioHe HITpUIla

5. OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCHMOCTD JaBICHHUS BO3/1yXa OT ero 00bEMa U HarpeBaHUs WU
OXJIKCHUS

6. IIpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TeMITEPaTypHI

7. HabnroieHne n3MeHeHusl BHyTPEHHEHN SHEpruu Tea B pe3yibTaTe TeIuionepeiadu U padoThl BHELIIHUX
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8. MccnenoBanue siBIEHUS TEIUIOOOMEHA IPY CMELITMBAHUU XOJIOJAHOM U TOpSYeid BOJIBI

9. Onpenenenye KOJIMYECTBA TEIIOTHI, IOIYYEHHOTI'O BOJIOM IPU TEIIOOOMEHE C HarpeThIM
METAJUIMYECKUM IIHIINHAPOM

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca uCrnapeHust

12. Onpenenenue OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa

13. Onpenenenue yaenbHON TEMJIOTHI TUIABJICHUS JIba

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

DnekTpusanus Ten. [[Ba pona snexkTpudeckux 3apsaaoB. BzanmonelictBue 3apspkeHHBIX Tel. 3akoH Kyinona
(BaBI/ICI/IMOCTB CHJIbI BSaHMOHeﬁCTBHﬂ 3ApAKCHHBIX TCJI OT BEJIMYHUHBI 3apAa0B U paCCTOSAHUA MCKIOY TeJ'IaMI/I).

Dnekrpudeckoe moje. Hanpspk€HHOCTD SJEKTPHUSCKOTO MO, [IpUHITUI CyTIepITO3UIINT IIEKTPUIESCKIX
moJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenn QJICKTPHUYCCKUX 3apsA10B. 3J'IeMeHTapHBII71 3J'ICKTpI/I‘leCKI/II71 3apsna. CTpOCHI/IC aToMa. HpOBO)IHI/IKI/I
" JUDJICKTPUKH. 3akoH COXPAHCHUA JICKTPHUICCKOIr0 3apsaa.

DNEeKTpUYECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOIr0 ToKa. MICTOUHHKH MOCTOSIHHOTO TOKA.
JlecTBUSI 2JIEKTPUUECKOT0O TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B )KHUJKOCTSIX
U rasax.

9HCKTpI/I‘-ICCKa$I OCIIb. Cuna Toka. SHCKTpI/I‘IeCKOC HaIIpsA>KCHUC. COHpOTI/IBJICHI/IC IIPpOBOAHUKA. YaenpHOE
COIMPOTUBIICHHUE BCUICCTBA. 3akon Oma AJId ydacCTKa LCIIN. HOCJ’IG}IOB&TGJ’IBHO@ " mapaJiyIeIbHOC COCIUHCHHUE
IMPOBOIHHKOB.

PabGora u MOIITHOCTB 3JICKTPUUCCKOT'O TOKA. 3akoH I[xcoynﬂ— Jlenna. QHCKTpI/I‘ICCKHC OCIu 1 HOTpC6I/ITCJ'II/I
3JICI(TpPI‘-ICCKOI71 9HCPTHUU B 6I>ITy. KOpOTKOC 3aMbIKaHHUC.

ITocTostHHEIE MarduThl. B3anmMoOIeHCTBUE ITOCTOSHHBIX MArHUTOB. MarHuTHoOE 1ojie. MarauTHOE 1101
3emMiI U €To 3HAaYeHUEe JJIs KU3HU Ha 3emie. OnbIT Dpcrena. MarHuTHOE MoJie SJIEKTPUYECKOTO TOKA.
[IpumeneHne 3JIeKTPOMarHuToB B TEXHUKE. [[elicTBME MAarHUTHOTO TTOJISL HA IIPOBOJHUK C TOKOM.

DJIEKTPOABUTATEN MTOCTOSSHHOTO TOKA. MICMOIb30BaHME AIIEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTe.

Omnbrter @apazes. SBnenue snekTpoMarauTHor HHAYKIMU. [IpaBumno Jlenna. Dnexkrporeneparop. CriocoOs
MOJIYYEHUS DJIEKTPUUECKONU SHEPTUH. DIIEKTPOCTAHILIMN HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.



JdemoHcTpauuu

1. Dnexrtpuzanus Tein

JIBa poza JIEKTPUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEIl
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKONA

DneKTpocTaTH4ecKast HHIyKIUs

3aKOH COXpaHECHMsI DIEKTPUUECKUX 3apsAI0B

[IpoBOIHMKY U AUBIIEKTPUKHU

MonenupoBaHu€e CUIIOBBIX JUHHUM 2JIEKTPUYECKOTO MO

e I i

HcTouHNMKH MOCTOSHHOTO TOKA

9. [lelcTBUS 2JIEKTPUUYECKOTO TOKA

10. DnekTpuyeckuil TOK B )KUJIKOCTU

11. I'a30BBIit pa3psg

12. 3mepeHue cuiibl TOKa aMIIepMETPOM

13. M3amepeHue 3JIeKTPUIECKOro HANpsKEHUsT BOJIBTMETPOM

14. PeoctaT u Mara3uH CONpOTHUBIICHUI

15. B3aumoaelicTBrE TOCTOSTHHBIX MarHUTOB

16. MonenupoBaHue HEBO3ZMOXXHOCTH Pa3/Ie/ICHUs MMOJIIOCOB MarHuTa
17. MogenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB

18. OmbIT Opcrena

19. MarauTHOE moJjie ToKa. DJIEKTPOMAarHUT

20. JleficTBUE MarHUTHOTO IOJIsI HA IPOBOJAHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOIO TOKa

22. UccnenoBaHue sIBJICHUS AIEKTPOMArHUTHON MHAYKITUH

23. OnsiTel Papanes

24. 3aBUCUMOCTD HaIpaBJIEHUsI MHAYKIIMOHHOTO TOKa OT YCJIOBUN €r0 BO3HUKHOBEHUS
25. DIeKTpOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThl U ONBITHI

1. OmnpIThI 1O HAOIIOCHUIO NEKTPU3ALMHY TeJT MHAYKLIHEH U IPU COTPUKOCHOBEHUH

2. HccnenoBanue OeHCTBUS 3JEKTPUUECKOTO MOJIS HA POBOJHUKH U JUDJIEKTPUKU

3. COopka u mpoBepka paboThl ANMEKTPUIECKON e MOCTOSHHOTO TOKa

4. U3mepeHue U perynpoBaHHue CUIIbl TOKa

5. M3mepeHue U peryiampoBaHue HAPSKEHUS

6. HWccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYLIETO YEpe3 pe3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa U
HaNpsDKEHUS Ha pe3UCcTope

7. OmnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPHUUECKOTI0 COMPOTHUBIIEHUSI IPOBOAHUKA OT €T0 JIMHBI,
IJIOLIA/IM MOTIEPEYHOr0 CEUEHUs U MaTepuana

8. IlpoBepka mpaBuiia CIOXKEHHS HANIPSKEHUH MTPU MOCIIEJOBATEIbHOM COEIMHEHNUH JABYX PE3UCTOPOB

9. TlpoBepka npaBuia Jjsl CUJIbI TOKA IIPU NapajuIeTbHOM COEIMHEHUN PE3UCTOPOB

10. Onpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP

11. Onpenenenre MOITHOCTH JEKTPUUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE

12. MccnenoBannie 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEPE3 JTaMIIOUKY, OT HAPsHDKEHUS Ha HER

13. Onpenenenune KIIJl marpeBaremns

14. UccnenoBanne MarHUTHOT'O B3aUMOAEHCTBHSA ITIOCTOSHHBIX MarHUTOB

15. VI3yueHne MarHuTHOTO IMOJIS MOCTOSIHHBIX MarHUTOB MPU UX 00BEAMHEHUHU U pa3/IeJICHUN

16. UccnenoBanue neicTBUA SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENIKY



17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJICHCTBHS KaTYIIKU C TOKOM M MarHuta OT
CUJIBI TOKA W HAIlpaBJICHUS TOKA B KATYIIKE

18. 3y4yeHue AecTBUS MAarHUTHOTO TOJISL HA MMPOBOJIHUK C TOKOM

19. KonctpyupoBanue u uzydeHue pabOThl JIEKTPOJBUTATENS

20. Uzmepenne KIIJI anexTpoaBUraTeIbHOM YCTAHOBKU

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHON UHAYKIIUU: UCCIIEI0BAHNE U3MEHEHU
3HAUYEHMs ¥ HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUSA

Mexanunueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOIO
JBIKeHUs. PaBHOMEpHOE NIPsIMOJIMHEWHOE ABMKeHUE. HepaBHOMEPHOE IPAMOIIMHEMHOE IBUKECHHUE.
CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHUU.

VYckopenue. PapHoyckopeHHOE npsMonHeiHoe aBrmkenne. CBoooanoe naaenue. Onbitel [amunes.
PaBHOMepHOE ABHKEHUE TIO OKpY)HOCTH. [lepuon u yactora oOpamienus. JInHeiiHas 1 yriioBas CKOPOCTH.
LlenTpOocTpeMuUTENbHOE YCKOPEHHE.

[lepssiit 3akoH HetoToHa. Bropoit 3akon Hetorona. Tpetuit 3akon Hetotona. [TpuHiun cyneprno3unuu
CHIL.

Cwuita ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHUs CKOJIBXCHUS, CHIIa TPEHUS TTOKOS, APYTUE BUIbI
TPCHUSL.

Cuna TSKeCTH U 3aKOH BCEMHUPHOI'O TATOTCHUA. YCKOpeHI/Ie CBO6OIIHOFO IIaICHUA. I[BI/I)KCHI/IG IIJIaHET
Bokpyr Connua (MC). [lepBas kocMuueckasi CKopocTb. HeBecoMOCTh U meperpys3Ki.

PaBHOBecue MarepuabHON TOYKU. AOCOIIOTHO TBEPI0€ TeN0. PaBHOBECHE TBEPIOTO Tela C 3aKPETUIEHHOM
OChI0 BpanieHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbe Tena. U3mMenenue umnynbca. UMnynbe cuiibl. 3aKOH cOXpaHEHUs! UMITylbca. PeakTuBHOE
nsuxenne (MC).

Mexanunueckas paboTa u MOIIHOCTb. PaboTa cui TsxKecTH, ynpyrocTtv, TpeHust CBs3b SHEPTUU U pabOTHI
[ToTrenumanpHas SHEPTUs TeJa, MOIHATOIO HAJl HOBEPXHOCTHIO 3eMiH. [loTeHIIManbHast SJHeprus cxxaTou
npyxuHbl. Kunernueckast sneprus. Teopema o KHHETHUECKON SHEPTUU. 3aKOH COXPaHEHUsI MEXaHUUYECKOI
SHEPTHH.

JdemoHcTpauuu

HabnroneHne MexaHM4ecKOoro IBUKEHMS Tella OTHOCUTENBHO PAa3HbIX Tell OTCUéTa

CpaBHeHHE MyTeN U TPAEKTOPHUI IBUKEHUS OJJTHOTO U TOTO YK€ TEJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA
N3mepenne ckopocTH U YCKOPEHUSI IPSMOJIMHENHOTO IBUKEHUS

HccnenoBanne NMpU3HAKOB PaBHOYCKOPEHHOI'O JABM)KEHHUS

AR

HaGntonenue nBuXeHus Tena 1Mo OKPYKHOCTH
6. HaGmroieHre MexaHn4ecKux sBJICHHUM, MPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKU
7. 3aBUCHMOCTb YCKOPEHHS T€Jla OT MACChI Teja U JEHCTBYIOIIEH Ha HETO CUJIBI
8. HabmioneHue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TeT
9. N3MeHeHue Beca Teja pu yCKOPEHHOM JIBH)KEHUU
10.Ilepenava umnynbsca npy B3aMMOJEHCTBUM TEN
11.IIpeobpa3zoBanus SHEPTUN TPU B3aUMOICHCTBUH TE
12.CoxpaHeHue UMITyJIbCca IPU HEYNIPYTOM B3aUMOIEHCTBUN
13.CoxpaneHre UMIyIbca Mpu abCOIOTHO YIPYTOM B3aUMOACHCTBUU
14.HabmoieHre peakTUBHOTO JIBH>KEHUS



15.CoxpaneHre MEXaHUYECKOW YHEPTUU TIPU CBOOOIHOM IaJICHUN
16. CoxpaHeHHe MEXaHUUYECKOM SHEPTUU IIPU JBMKEHUM Teja MO JEHCTBUEM NIPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KoHcTpyHnpoBaHue TpakTa /Ui pa3roHa U TAIbHEHIIIEro paBHOMEPHOTO JIBHYKCHHS [IIAPHKA HITH
TEJICHKKU

2. Ompenenenue cpeiHeil CKOPOCTH CKOJIBXESHHUsSI OPYCKa WM JIBH)KEHHS IApUKA 110 HAKIIOHHOM
TUIOCKOCTH

3. OmpenerieHue yCKOPSHHS Tella TIPU PAaBHOYCKOPEHHOM JIBUKCHHHU 110 HAKJIOHHOH IJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHON
CKOpPOCTH

5. TIpoBepka rUMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHOM CKOPOCTU IYTH OTHOCSTCS
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI

6. MccnenoBanue 3aBUCUMOCTHU CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenne Ko3pUIIUESHTA TPSHHUS CKOJIBKCHHUS

8. OmpeneneHue xECTKOCTH NMPYKUHBI

9. Omnpenenenre pabOTHI CUIIbI TPEHUS P PABHOMEPHOM JIBH)KEHUU TeJla IO TOPU30HTAIbHOM
MOBEPXHOCTHU

10.0Omnpenenenne paboThl CWIBI YIPYTrOCTH NMPU MOABEME Tpy3a C UCIOIH30BAHUEM HETIOJBUYKHOTO U
MOABUKHOTO OJIOKOB

11.13yueHune 3ak0Ha COXpaHEHUs YHEPTUU

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

KonebarenpHoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIeOAaHHI: IEPHUO/I, 9aCTOTa, aMILTUTYA.
MaremaTrueckuil 1 Npy>KUHHBIA MasTHUKHU. [IpeBpalieHne s3Hepruu npu KonedaTeaIbHOM JIBUKEHHH.
3aryxaromue konebanus. BeiHy)nennbie koedanus. Pezonanc. Mexanuueckue BoiHbl. CBOMCTBA
MEXaHUYECKUX BOJH. [Ipo nonbHBIE 1 onepedHble BOIHBIL. J[JIMHA BOJIHBI M CKOPOCTh €€ PacIIpOCTPaHEHMSL.
MexaHnueckue BOJIHBI B TBEPJIOM Tele, ceiicmuueckue BoiHbl (MC).

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHa. OTpaskeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

JdemoHcTpauuu

1. HaGmroienue kosneGaHuii Tl MO JAeHCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH
2. HaGmronenue kose0aHuii rpy3a Ha HUTH U Ha MIPYXXHHE

3. HaGnronenue BEIHYKIEHHBIX KOJIeOaHUN U pe30HaHca

4. PacripocTpaHeHHe MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HaGnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHUECKHI PE30HAHC

JlabopaTopHbie padoThl M ONBITHI

1. Onpenenenrie 4acTOTHI U TIEPHO/Ia KOJIeOaHUH MaTEMAaTHIECKOTO MasTHIKA

2. OmpeneneHne YacTOThI U IepUoAa KoJaeOaHui Mpy>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Teproa KOJIEOAHUN MTOBEIIEHHOTO K HUTH TPy3a OT JJIMHBI HUTH 4,
HccnenoBanue 3aBUCUMOCTH TIeproa KojaeOaHU MPy>KMHHOTO MasiTHUKA OT Macchl Tpy3a

5. IIpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaH i rpy3a, MOBEIICHHOT0 K HUTH, OT MacChl rpy3a 6.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIeproia KojaeOaHuil IPYy>KMHHOTO MasiTHHKA OT MacChl Tpy3a u
JKECTKOCTH MPYKUHBI

7. U3Mepenne yCKopeHus: CBOOOHOTO TaICHUS

Pa3nen 3. DiieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI



DNEeKTpOMarHuTHOE MoJje. DIEeKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTpOMAarHuTHBIX BoJH IIkana
3JIEKTPOMArHUTHBIX BOJIH. CII0JIb30BaHUE DIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

JdemoHcTpauuu
1. CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH
2. BolIHOBEIE CBOMCTBA CBETA

JlaGopaTopHble padoThI U ONBITHI

1. I/ISYI{GHI/IC CBOMCTB SJICKTPOMAariuTHBIX BOJIH C ITIOMOIIBIO MOOMJILHOT'O Teﬂe(bOHa

Pa3nen 4. CBeToBbIe AIBJICHUSA
JlyueBast moniens cBeta. Mctounuku cBera. [Ipsimonuneitnoe pacnpoctpanenue cera. 3armenust CoiaHia u

Jlynsl. Otpakenue cBeta. [lnockoe 3epkaio. 3aKOH OTpaKeHUS CBETA.

[Mpenomnenue cBeta. 3aKoH NpesioMiIeHUs cBeTa. [loHoe BHyTpeHHEe oTpaskeHue cBeta. Mcnonb3oBanue
IMOJIHOT'O BHYTPCHHETO OTPAaXCHUA B OIITUUCCKHUX CBCTOBOAAX.

JInnza. Xop myuedt B tuH3e. Ontudeckas cucreMa doroannapara, Mukpockona u teneckona (MC). I'ma3
KaK OITHYECcKasi cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenune 0enoro ceera B CIICKTD. Omnpitel HetoTona. CrnoskeHue CIICKTpPAJIbHBIX IIBETOB. I[I/ICHCPCI/IH
CBCTa.

JlemoHCTpanumn
[IpsamonuHeiiHOe pacipoCTpaHEHHE CBETA.

OTtpaxkeHue cBera.

[Tonyyenue n300paXkeHU B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomienue ceera.

OnrHYecKnii CBETOBO/I.
Xon nydeit B cobuparolei JInH3e.
XoJ J1y4ei B paccenBarollen JIMH3E.

e B o e

[Tonyuenue n300paskeHU ¢ TOMOIIBIO JIMH3.

9. Ipunnun aeictBus GoToamnmnapara, MUKPOCKOIIA U TeIECKOMA.
10.Mopens rnasa.

11.Pa3znoxenune 6eoro cBeTa B CIEKT).

12.HOJ’Iy‘ICHI/Ie Oenoro cBeta ITPpU CJIOKCHUHN CBCTA PA3HBIX LIBETOB.

JlaGopaTopHble padoThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH YTJla OTPa>KEHUsI CBETOBOTO JIyda OT yrijia MajeHHusl.

2. I/ISy‘{CHI/IC XapaKTCPHUCTUK I/I306pa)KCHI/I}I npeamMceTa B IIJIOCKOM 3CpKaJic.

3. HccnegoBanue 3aBUCUMOCTH yriia ImpeJIOMJICHUA CBCTOBOI'O Jiy4a OT yTJia MaACHUA Ha 'PAHUIIC
«BO3AYX—CTCKIIO».

4. Tony4yeHue n300paxxeHMi ¢ TOMOIIBIO COOMPAOIIIEH JIMH3BI
5. Onpenenenne HOKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIIBI CO OMPAIOIIEeH TNH3HI.

6. OmbITH IO PA3JI0KCHUTO Oenoro ceera B CIICKTD.

7. OnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOICHNUN Yepe3 IBETOBbIE (QUIIBTPHI.

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Omneiter Pe3epdopna u mmanerapruas Mmojenb atoma. Mojens aroma bopa. Mcnyckanue u morsommeHnue
cBera aromMoM. KBaHThI. JInHeUaTbie CIEKTPHI.

PagnoaktuBHOCTB. Anb(da, 6eTa u rammanznydenus. CTpoeHrne aToMHOTo siipa. Hykimonnas mozaens



aToOMHOTO siapa. M30TonsbI.
PannoaktuBHble npeBpaiienusd. [lepuos nomypacnana aTOMHBIX sep.
S nepuble peakuuu. 3aKOHBI COXPAHEHHUSI 3apSJ0BOT0 U MACCOBOTO YHCE. DHEPIHsl CBS3U aTOMHBIX SI/IEp.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u nenenus saep. Mcrounuku sneprun Connna u 38€3n (MC).
Snepnas snepreTuka. JIeicTBUS pagroaKTUBHBIX U3TydeHUH Ha )uBble opranu3Mbl (MC).

JdemoHcTpanuu

1. CrieKTphl U3Ty4E€HUS U MOTJIOMICHUS.

2. CexTpsl pa3IndyHbIX ra3oB.

3. CnexTp BoaoOpoIa.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka MOHU3UPYIOIIUX U3ITy4YCHHH.

6. Peructpanus usiny4eHus NpUPOAHBIX MUHEPATIOB U ITPOJYK TOB.

JlabopaTopHbie padoThl U ONBITHI
1. Habmro1eHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.

2. UccnenoBaHue TPEKOB: H3MEPEHHE YHEPTUU YACTHIIBI 110 TOP MO3HOMY IyTH (110 (hoTorpadusim).
3. U3mepenne paanoakTHBHOTO OHA.

IoBTOPUTENHLHO-00001IAIOIINI MOTYJIb

[ToBTOpHTENEHO-0000IIAIONINI MOTYIIb TPEJHA3HAYEH [T CHCTEMATH3aluU U 0000IEHHUS IIPEIMETHOTO
COZIEp KaHUs M OTBITA JESATEIHLHOCTH, IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca PU3UKH, a TAKKe IS
noAroToBku K OCHOBHOMY IOCY/IapCTBEHHOMY dK3aMeHY 10 (pu3uke it 00y4Jaromunxcst, BBIOPaBIIUX STOT
y4eOHBIH MpeMeT.

[Ipu n3ydeHun JaHHOTO MOAYJISL PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUBI IEITEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CTIEYNBAETCS JOCTUKEHHE MPEAMETHBIX U METANPEAMETHBIX TUIAHUPYEMBIX PE3YIIbTaTOB
oOy4eHus1, GOpMHUPYETCS ECTECTBEHHO-HAYyYHAasi TPAMOTHOCTb: OCBOEHHE HAYUYHBIX METOJIOB UCCIICIOBAHMS
SIBJICHUH TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSICHATH (DU3NUECKUE SIBJICHHUS, IPUMEHSIS
MOJyYCHHBIE 3HAHUSA, PEIIATh 3a/1a4M, B TOM YHMCIIE KAYECTBEHHBIE U OKCIIEPUMEHTAJIbHBIE.

HpI/IHI_II/IHI/IaJ'ILHO JE€SATEIbHOCTHBIN XapaKTEp JAHHOI'O pa3Jciia peaiu3yeTcs 3a CU€T TOro, 4TO y4alucecsa
BBIITOJHAIOT 3aaHWsA, B KOTOPBIX UM IMPCAJIaracTcCs:

— Ha OCHOBE TOJIYYCHHBIX 3HAHHUM pacliO3HaBaTh U HAYYHO OOBSICHSITH (PU3UUECKUE SIBJICHUS B
OKPY>KaIOIIeH MPUPOJIe U TTIOBCETHEBHON KU3HH;

— HCIOJIB30BaTh HAYYHBIC METOAbI HCCICAOBaHUA (I)I/I3I/I‘-ICCKI/IX HBJ'IeHHfI, B TOM YHUCJIC OJI ITPOBCPKU
THUIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

— OOBACHATH HAayY4YHBIC OCHOBBI HanoOoee BaXKHBIX )IOCTI/I)KGHI/Iﬁ COBpPEMEHHBIX TeXHOHOFI/IfI,
HAIIpuMep, MPaKTUICCKOT'0 UCITIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB S3HCPIrM HAa OCHOBC 3daKOHA IIPC
- BpallICHUA U COXPAaHCHUA BCCX U3BCCTHBIX BUJOB OHCPIUH.

Kaxxast u3 TeM JaHHOTO pa3/iesia BKI0YaeT SKCIEPUMEHTAIbHOE UCCIIeI0BaHHe 0000IIIafoIIero
xapakTepa. Pa3zien 3aBepiaeTcs mpoBEICHUEM THATHOCTHYECKOM U OLIEHOYHOU pabOThI 32 KypC OCHOBHOI
MIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue yaebHoro npeamera «dusnka» Ha ypoBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs JOKHO
obecneynBaTh JOCTHKEHHE CIEAYIOUIMX JINYHOCTHBIX, METAIPEAMETHBIX U IIPEAMETHBIX 00pa30oBaTeIbHbIX
pE3yIabTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:
— TPOSIBIIEHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pU3HUECKOl HAYKH;
— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSM POCCUICKUX YUEHBIX (DU3HUKOB.
I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60Cnumanue:

— TI'OTOBHOCTb K aKTUBHOMY Yy4aCTUIO B 06Cy)KIIeHI/II/I O6IJ.I€CTBCHHO-3H3‘-II/IMLIX N 3THYCCKHX HpO6HCM,
CBsA3aHHBIX C IMPAKTUYCCKUM IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ (I)I/ISI/IKI/I,

— OCO3HAaHUEC BAXKHOCTHU MOPAJIIbHO-OTHYCCKHUX IMPHUHIUIIOB B ACATCIbHOCTH y‘léHOI‘O.
Icmemuueckoe eocnumanue:

— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)H3PI‘I€CKOI71 HAayKH: eé TapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, TaKOHUYHOCTH.

HEHHOCI”M HAYYHO20 NO3HAHUA:

— OCO3HaHME IIEHHOCTH (PU3NIECKOI HayKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BA)KHEUILIEH COCTABIIAIONIEH KYJIbTYpPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, UHTEPECa K UCCIIEeIOBATENbCKON JESTEIbHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

— OCO3HAaHME LIEHHOCTU 0€301acHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE,
BaXHOCTH TIPaBUJI O€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM H TETIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— ¢(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y
JAPYroro 4ejaoBeKa.

Tpyooeoe ¢éocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHHUU IMMPAKTUYCCKUX 3aaaY (B paMKax CEMbH, IKOJIbI, TOPO/Ja, Kpaﬂ)
TEXHOJIOTUYECKOM U COLTHAIbHOM HAITpaBJICHHOCTH, TpeGYIOH_[I/IX B TOM YHUCJIC U (I)I/I3I/I‘-ICCKI/IX 3HaHHﬁ;

— HUHTEpec K MPAaKTHUECKOMY H3YYEHHIO0 Mpodeccuid, CBSI3aHHBIX C PUIUKOM.
Jkonozuueckoe 6ocnumanue:

— OpHUEHTaIUs Ha IPUMEeHEeHHEe (PU3NUECKUX 3HAHUH 71 pelIeH s 3a/1a4 B 00JIaCTH OKpYy Karolen
Cpenbl, INIAHUPOBAHUS IOCTYIIKOB U OIIEHKH UX BO3MOXHBIX ITOCJIEICTBHI IS OKPYXKAFOIIEH CPEABL;

— OCO3HaHHE TNO0ATBHOTO XapaKTepa AKOJIOTMYECKUX IMPOOJIEeM U MyTel UX pPelIeHus.
Aoanmayusa o0yuarouie2oca K U3MEHAUWUMCA YCA0BUAM COUUATIbHOU U RPUPOOHOUL CPedbl:

— TOTPeOHOCTHh BO B3aUMOJICHCTBUY MPH BBHITIOJIHEHUH MCCIEJOBAHUN U TPOEKTOB (pr3nuecKon
HaIIPaBJICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

— TMOBBILIECHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO e TeIbHOCTD;



— TOTPeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHHM, B TOM YHUCIIe (HOPMYITHPOBATh HJICH, TOHATHS,
TUTIOTE3bl O (U3MYECKUX OOBEKTAX W SIBICHUSIX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (pU3HKH;
— TUIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETCHUN HOBBIX (PM3UUYECKUX 3HAHUMH;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIbI, 00IIeCTBAa M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIONIb30BaHUEM (DU3MUYECKUX 3HAHMIA;

— OLIEHKA CBOMX JICUCTBUH C y4ETOM BIIMSHUS HAa OKPYKAIOIIYIO CPEIY, BOZMOXKHBIX TI100aJIbHBIX
OCJIEJICTBUM.
METAIIPEIMETHBIE PE3YJIbTATDI

yHHBepcaJILHLIe NMo3HABATeJbHBIE JelicTBHUS

ba3zoenie nocuueckue oeiicmeu:
— BBISABJIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH 0OBEKTOB (SBICHUIN);
— yCTaHaBIUBAaTh CYIIECTBEHHBINA MPU3HAK KIacCU(PHUKAIN, OCHOBAHHUS JJIsl 000OIIEHUS U CPABHEHNUS;

— BBIIBJIATH 3dKOHOMCPHOCTHU U ITPOTUBOPCUYUA B PACCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIOI[eHI/I${X,
OTHOCAIIUXCA K (I)I/ISI/I‘ICCKI/IM SABJICHUAM,

— BBIABJIATH NIPUYIUHHO-CICACTBCHHBIC CBA3U IPHU U3YUYCHUU (1)I/I3I/I‘-ICCKI/IX SIBIICHHUI U IMponecCoB;
ACJIaTh BbIBOABI C UCIIOJIb30BAHUEM ACAYKTHBHBIX U HHAYKTUBHBIX YMOSaKqueHHﬁ, BbIIBHUI'aTh
THITIOTC3BI O B3aUMOCBA34X (I)I/ISI/I‘IGCKI/IX BCJINYHMH,

— CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 perieHus yueOHol pu3nueckoil 3ajauu (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIIee MOAXOISIIET0 C YIETOM CaMOCTOSTENILHO BBIIEIIEHHBIX
KpUTEPUEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— HCIIOJIB30BAaTh BOIIPOCHI KAK HCCIIeN0BATEIbCKUM HHCTPYMCHT IIO3HAHUS;

— MPOBOAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN (I)I/ISI/ILIGCKI/II‘/JI
OKCIICPUMCHT, He0O0IbII0e HUCCICIOBAaHUC (I)I/ISI/IIIGCKOFO SAIBJICHUA,

— OLCHUBATH HA TPUMECHUMOCTDb U JOCTOBCPHOCTDH I/IH(l)OpMaI_II/IIO, NOJIYYCHHYIO B X0I€ UCCJIICIOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITENHHO (POPMYITHPOBATH 0OOOIIEHHUS U BHIBOIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

— IMPOrHO3UpPOBATH BO3MOKHOC )lam)Heﬁmee Pa3sBUTHC CbI/ISI/I'-IeCKI/IX IIpOIECCOB, a4 TAKKC BbBIABUTI'aTh
MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

— TPUMEHSTH PA3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOCHI TP MOUCKE U 0TOOpe HH(POpMAITUH WU
JAHHBIX C YU4ETOM NPEeASIOKEHHON YueOHOH (pU3NUeCcKOi 3aauu;

— aHaJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3TUYHBIX BUJIOB U POPM
IIPE/ICTABIICHHS;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (JOPMY MpeCTaBIeHUS HHPOPMAIUN U WILTIOCTPUPOBATH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaduKoil U uX KOMOWHAIUSMHU.



YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

— B X0/JIe 00CyXIeHHs yueOHOro MaTepuasa, pe3yibTaToB JIA0OPATOPHBIX PadOT U MPOEKTOB 331aBaTh
BOTIPOCHI TIO CYIIIECTBY 00CYXTaeMOl TEeMbI M BBICKA3bIBATh UJICH, HALICJICHHBIE HA pEUICHUE 3a7a9u U
noJiep>KaHue OaroXenaTeaIbHOCTH OOLICHHUS;

— COIIOCTABJISATh CBOM CYXKJEHHUS C CY)KICHHSMU JPYTUX YYaCTHUKOB JUAOra, OOHAPYKUBATh
pa3auvmue U CXOJCTBO MO3ULIUH;

— BBIPAXAaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

— MyOJIMYHO MPEACTABIATH PE3YAbTAThl BHIMOIHEHHOTO (PU3HUECKOTO OMbITa (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmuasn deamenpbHoCmy (COMpPyOHUYECME0):

— MOHHUMATh U UCTIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaIbHOU pabOThl IPU PEIICHUU
KOHKPETHON (PU3UYECKOM MPOOIEMBI;

— MPUHUMATH LEIH COBMECTHOMN AESITEIbHOCTH, OPTaHU30BbIBATh ACUCTBUSA MO €€ JOCTUKECHUIO:
pacrpenenaTb pojik, 00Cy IaTh MPOLECCH U pe3yJIbTaThl COBMECTHOM paboThl; 00001IaTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O pE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUWHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUSI.

YHuBepcanbHbIe peryJIaTHBHbBIE 1eHCTBUSA

Camoopzauusauu;l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHUus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX NPUHATUS PelIeHUN (MHIUBUAYAIbHOE, IPUHATHE
pelleHts B IpyIe, IPUHATUE PEIIEHUH rpyTIoi);

— CaMOCTOATCIIbBHO COCTABJIATH AJITOPUTM PCUICHUA (I)HBHHCCKOﬁ 3aJa4du WJIM I1JIaHa UCCIICA0OBaHUs C

y4ETOM UMEIOLIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh IpeJiaraeMbie
BapUaHTHI PEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TpeJyiaraTh IJIaH e€ N3MEHEeHHUS;

— OOBSACHATH IPUYUHBI JOCTHKEHUS (HEAOCTHXKEHHUS) PE3Y/IbTATOB ACSTENIbHOCTH, JaBaTh OLEHKY
npuoOpeTEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBBI B JACSITEILHOCTH (B TOM YHCIIE B XOJ] BHIITOJIHEHUS (PU3MUECKOTO HCCIEAOBAHUS
201041 HpOGKTa) Ha OCHOBE HOBBIX 06CTO$ITGJ'IBCTB, U3MCHUBIINXCS chyauHﬁ, YCTAaHOBJICHHBIX OHII/I6OK,
BO3HUKIIIUX TPYAHOCTEW;

— ONLCHUBATb COOTBCTCTBHUC PE3YyJIbTaTa LECINU U YCIOBUAM.

3M0l(ll0HaJleblﬁ UHmMmesliekm:



— CTaBUTh ce0s Ha MECTO JAPYroro yeiaoBeKa B X0Ji€ CIopa WK AUC KYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Ipunamue cedsn u opyaux:

— MpU3HABaTh CBOE MPABO HA OLUIMOKY MPH pelIeHur (U3NUECKUX 3a/1a4 WK B YTBEPIKICHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE IOJDKHBI OTPAXKATh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS
YMEHUU:

— HCIIOJIB30BATh MOHATHUS: (U3NUECKHUE M XUMUUYECKHE SBJICHHUS; HAOII0IeHUE, SKCIIPUMEHT, MOIEIb,
THIIOTE3a; €AMHNLBI (PU3NYECKUX BEIMYHMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, KUIKOE, Ta3000pa3HOE); MEXAHUYECKOE IBIKEHHIE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSMOJIMHEHHOE), TPACKTOPHS, PAaBHOICHCTBYIOMIAs CHII, teopmanus (yrnpyras, miacTudeckas),
HEBECOMOCTb, COOOLIAIOIINECS COCYbL;

— pasnuyath sBieHus (audQy3us; TemI0Boe IBMKEHNE YAaCTUILl BEIIECTBA; pABHOMEPHOE IBUKCHUE;
HEPAaBHOMEPHOE JIBU)KECHUE; NHEPLIUS; B3aUMOJEHCTBUE TEJl; PABHOBECUE TBEPBIX TEJI C 3aKPEIUIEHHON
OCBIO BpallleHHsI; [lepejaya JaBiIeHus TBEPABIMU TEIaMU, )KUAKOCTSIMH U ra3aMu; atMmochepHoe
JaBJICHUE; IUIABaHME TE€N; MPEBPALCHUS MEXAaHUYECKONW SHEPIUM) MO OIMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MHUDPE, B TOM YHUCIIE
(du3nyeckre sIBIEHUS B IPUPOJIE: PUMEPHI JBIKEHUS ¢ PA3IMYHBIMU CKOPOCTSAMH B )KUBOW U HEXKUBOU
IpUpoJIe; AeMCTBHUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOrO AaBJICHUS Ha )KUBON
OpraHM3M; IUIaBaHUE PbIO; phIUary B TEJ€ YeJIOBEKa; PU 3TOM MEPEBOAUTH IPAKTHUECKYIO 33/1a4y B
y4eOHYI0, BBIIEISATh CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SBICHUM;

— OMHCHIBATh U3YUEHHBIE CBOICTBA TN U (PU3NYECKHE SBICHUS, UCTIONb3YS (PU3NUYECKUE BEITUYUHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSOKECTH, BEC Tela, CUila TPeHHUs, 1aBJieHne (TBEPIOTO Tella, KUIAKOCTH, ra3a), BRITAIKHWBAIOIIAS CHIIA,
MexaHu4ecKas paboTa, MOIIHOCTD, MJIEYO CHUJIbI, MOMEHT CHJIBI, KOG (DHUITMEHT MOJIE3HOTO JEeHCTBUS
MEXaHU3MOB, KHHETUYeCKas ¥ MOTEHIHAIbHAsL YHEPTHs); IPU OMMCAHUM MPABUIHHO TPAKTOBATH (DU3H -
YECKHUM CMBICI UCTIOBb3yEeMbIX BEIMYHUH, UX 0003HAYEHUS U €UHUIIBI (PU3HMYECKUX BEJIMYMH, HAXOIUTh
(G OpMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYUHY C IPYTUMU BETUYUHAMU, CTPOUTD TpapuKu
W3YYEHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEIHYUH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBICHUS U IIPOLECCHI, UCIOb3Ys MPABUIIA CI0KEHUS
cuJ1 (BOJIb OJHOM IpsIMON ), 3aK0H I yka, 3akoH [lackains, 3akoH Apxumena, IpaBUiI0 paBHOBECHUS
pruara (6J10Ka), «30JI0TO€ IPABHIIO» MEXAHUKH, 3aKOH COXPAaHEHHSI MEXaHMUECKON YHEPTHH; IPH 3TOM
JTaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alMCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAXKEHUE;

— 0OBACHATH (PU3MUYECKUE SIBICHHSI, TIPOIECCHl M CBONCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTYaIMi IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MIPUUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTh
00BbsICHEHHE N3 |—2 JTOTMYECKHX IIaroB ¢ ONMOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PM3MUECKUX SBJICHHM,
busnyecKuX 3aKOHa UM 3aKOHOMEPHOCTH;



— pemiatk pacu€THBIC 3a0a4M B 1—2 1eHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
(u3nyecKkre BEeIMYHUHBL: HA OCHOBE aHaJIM3a YCJIOBHSI 3a/1aul 3alUChIBaTh KPATKOE yCIOBUE, MO



CTaBJISATh (PU3NUECKHE BETUYUHBI B (POPMYJIIBI U TPOBOAUTH PACUEThI, HAXOJUTH CIIPABOYHBIE TaHHBIE,
HEOOXOIUMBIE JJIs PEIIeHHUs 3a]a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUHHBI;

— pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIH (PHU3UIECKIX METOJIOB; B ONMCAHUU
HCCJIEIOBAHMSI BBIJCIATD [TPOBEPSEMOE MPEAINOIOKEeHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIN Pe3yNbTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITA, JIeJIaTh BBIBOJIBI [10 €T0 PE3yJIbTaTaM;

— MPOBOAUTH OMIBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABJICHUN WK (PU3UYECKUX CBOWUCTB TEII:
(dbopMynHpOBaTH MPOBEPsEMBIE MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000pyI0Ba

- HUS, 3aMKACHIBATH XOJI OIBITA M (POPMYTUPOBATH BBHIBOJIBL;

— BBINIOJHSATH MPSMBIC H3MEPEHUS PACCTOSHUS, BPEMEHH, MAaCcChI Tela, 00bEMa, CHITBI U TEMIIEPATYPhI
C WCIOJIH30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB; 3aNMCHIBATH TTOKa3aHUsI IPUOOPOB C YIETOM
3aJIaHHON aOCOJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUECKON BETUYMHBI OT APYTOM C
HCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCIMOCTHU IIyTH PaBHOMEPHO JBIDKYIIETOCS Tela OT BpeMEHHU
JIBYDKEHUS TeJla; CUIIBI TPEHHUS CKOJIBKEHUS OT Beca Tella, KayecTBa 00padOTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIbl TPEHUS OT ILIOIIAIA CONPUKOCHOBEHUS TEN; CHJIbI YIIPYTOCTH OT YAJIMHEHUS
IPYKUHBI; BBITAJIKUBAIOILIEH CHIIBI OT 00BbEMA MOrpy>KEHHOM YacTH TeJla U OT INIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUNIOTHOCTH TeJia, OT IIIYOHHBI, Ha KOTOPYIO MOTPY>KEHO TeJ0; YCIOBUMN TIaBaHUs Te,
yCIIOBUHM paBHOBECHS pbluara U OJIOKOB); y4aCTBOBATh B IJIJAHUPOBAHUM Y4€OHOTO MCCIIEI0BaHuUs, COOU
paTh YCTaHOBKY U BBIIOJHATH U3MEPEHUs, CIIeys MPEAT0KEHHOMY IUIaHy, (PUKCUPOBATH PE3yabTaThl
MOJTYYCHHOM 3aBUCUMOCTH (PM3UYECKUX BEITMYUH B BUC MPEUIOKEHHBIX TaOJIHIl U TpaHKOB, AeTIaTh

BBIBOJBI 11O PE3YyJIbTaTaM UCCIICJOBAHUSA;

— MPOBOAUTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEJIMYMH (IIJIOTHOCTh BELIECTBA KUJIKOCTH U
TBEPAOTO TEJIA; CUIIa TPEHUS CKOJIBKCHUS; JaBICHUE BO3/1yXa; BBITAJKUBAIOLIAs CUlA, IEHCTBYIOIIAs HA
HOrpyKEHHOE B KUAKOCTh T€J0; KO3()PULMEHT MOJIe3HOro ASUCTBUS MPOCTHIX MEXAaHU3MOB), CIEYs
NPEJI0KEHHOW MHCTPYKIUU: TIPU BBIMOJIHEHUH U3MEPEHHUI cOOMpaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYKCIIATH 3HAYCHUE UCKOMOU BEJIMYHHBIL;

— Cco0roaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— YKa3bIBaTh MPUHLHUIIBI AEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JUHAMOMETP, COOOIIAIOIINECS COCY Ibl, 0apOMETp, pblyar, MOJBUKHBIA U HETIOJBUKHBIN OJIOK, Ha
- KJIOHHAs ILUIOCKOCTB;

— XapaKTepU30BaTh NPUHIMIIGI IeHCTBUS M3YYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOii
Ha UX ONKCaHUs (B TOM YHCJIe: MOAIIMITHUKY, YCTPOUCTBO BOJIONPOBO/IA, THAPABIMUECKUIL ITpecc,
MaHOMETp, BEICOTOMEP, MOPIIIHEBOM HACOC, APEOMETP), UCTIOIB3Ys 3HAHHS O CBOMCTBAX (PU3UUECKUX
ABJIEHUHN ¥ HEOOXOIUMbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTH HHPOPMAITUIO O IPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
bu3NYECKUX 3HAHHI B TOBCETHEBHOM KU3HU JIJIsl 0OecTieueHus: 6€30IMacHOCTH MPU OOPAIICHUH C
npruOoOpaMu U TEXHUYECKHUMH YCTPONCTBAMH, COXPaHEHHsI 3J0POBbS i COOIIOICHUS HOPM
9KOJIOTMYECKOI0 TIOBEJIEHUS B OKPYXKAIoIIel cpeie;

— OCYIIECTBIISATh OTOOP UCTOYHUKOB MHPOpPMAINH B ceT VIHTEpHET B COOTBETCTBHUHU C 3a/IaHHBIM
MIOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUHN U MYyTEM CPAaBHEHUS! Pa3IUYHBIX HMCTOYHUKOB
BBIIETIATH HHPOPMAIIUIO, KOTOPAs ABJISETCS MPOTHUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOIA;

— HCIOJIb30BaTh MIPU BHITIOJHEHUH YU€OHBIX 3aJJaHUM Hay4YHO-TIOMYJISAPHYIO JTUTEPATypy (PU3NUECKOro



coJlepKaHusl, CIIPaBOYHbIE MaTepHalIbl, peCypchl ceTH VIHTepHeT; BlIaeTh NpuéMamMu KOH -
CHEKTUPOBAHUSA TEKCTA, MpeoOpa3oBaHus HHPOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

— co037aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE 2—3 UCTOYHUKOB
uH(popMauu GU3NYECKOTO COACPkKaHUs, B TOM YKCIIe MyOIUYHO AeNaTh KPpaTKue COOOIICHHS O
pe3yJibTaTax MPOEKTOB WM YUeOHBIX HCCIEA0BaHUN; IPU STOM IPaMOTHO UCIOIb30BaTh U3yUEHHBIN
MOHSTUIMHBIN anmapar Kypca QU3uKH, COIPOBOXKAATH BBICTYIUICHHUE MTPEe3eHTAIINEeH;

— TIpY BBIMIOJIHEHUH Y4EOHBIX MTPOEKTOB U HCCIIEAOBAHUIN pacIpeielisiTh 00S3aHHOCTH B TPYIINE B
COOTBETCTBUU C IIOCTABJIICHHBIMHU 33/1a4aMH, CJIEIUTh 3a BBIIIOJHEHHUEM IUIaHA ACHCTBUMN, aJ€KBATHO
OLICHUBATh COOCTBEHHBII BKJIaJl B ACSITEILHOCTD IPYIIIbl; BEICTPAUBAaTh KOMMYHUKATUBHOE
B3aUMO/ICHCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIHNX.

8 KJIACC

[IpenmeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh cHOPMUPOBAHHOCTD Y 00YUYaIOIINUXCS
YMCHMMN:

— MHCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JBUKEHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMSI BELIIECTBA, KPUCTAJUIMYECKHE U aMOp(HbIE Tella, HACBILICHHBIH U HEHACHI -
LICHHBIN [1ap, BIAQXKHOCTh BO3/1yXa; TEMIIEPATYPa, BHYTPEHHSIS SJHEPTUs, TEIUIOBOM JBUTATENb;
AJIIEMEHTAPHBIN IEKTPUUECKUH 3apsifl, JIIEKTPUUYECKOE I10JIE, TPOBOJIHUKYU U TUDJIEKTPUKH, IIOCTOSHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE I10JI€;

— pasnuyaTh sBIEHU (TEIJIOBOE paclIMpeHue/cKaTue, Teruionepeaada, TeioBoe paBHOBECHE,

CMa4yMBaHUe, KAMWUISPHBIC SBJICHUS, HCTIAPEHHE, KOHJICHCAIINSI, IIJIAaBJICHUE, KPUCTAIIA3AIUS
(oTBepeBaHue), KUTIEHHE, TeTUIonepeaada (TemIonpoBOIHOCTh, KOHBEKIHS, U3IIyUEHHUE); dTEKTPH3AIUI

TeJ, B3aUMOJEHCTBUE 3apsII0B, JEHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOICHCTBUE

MarHuTOB, I€WCTBHE MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKIUS) 110 OIU
- CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE

SIBJICHHUE;

— pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
¢du3nyeckre sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHNE U KalUJUIIPHBIE SIBJICHUS B IPUPOJE,
KpHUCTaJIbl B ipupoze, u3inydenue CoiHia, 3aMep3aHue BoJoEMOB, MOpPCKHe Opu3bl, 00pa3oBaHue
pOCHI, TyMaHa, MHEesl, CHETa; SJIeKTPUUECKUe SIBIECHUS B aTMoc(hepe, SJIEKTPUUYECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE 10JIe 3eMIIH, Apei( MO0 COB, POJIb MATHUTHOT'O 11OJIS AJIs1 )KU3HU Ha 3eMJIe, MOJISIPHOE CU

- SIHHUE; [IPU 3TOM NEPEBOJIUThH MPAKTUUYECKYIO 3a7]auy B Y4EOHYIO, BBIJENATH CYIlIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBIICHHIA;

— OMHCHIBATh U3YUEHHBIE CBOICTBA TET U (PU3NYECKHE SABJICHUS, UCTIONIb3Ys (PU3NYECKUE BEITUYUHBI
(TemmepaTypa, BHyTPEHHSS SHEPTUsl, KOJIMUYECTBO TEIJIOTHI, YAeIbHAas TeINIOEMKOCTh BEIIECTBa,
yJleNbHas TEeIJIoTa IJIaBJIEHUs, yelbHas TeIIoTa mapooOpa3oBaHus, yieiabHas TEII0Ta CTOPAHHS
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3/1yXa,
JEKTPUYECKUH 3apsill, CUIIA TOKA, DJIEKTPUUECKOE HANIPSKEHHE, COIPOTUBIIEHUE NIPOBOIHUKA, YAEIbHOE
COTIPOTHUBIIEHUE BEIIECTBA, padOTa U MOLTHOCTh AIEKTPUUYECKOTO TOKA); PU ONMHMCAHUU TPABUIBHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIOIb3YEMBIX BETMUYMH, 0003HAUEHUS U €AMHUIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETMUYUHY C IPYTUMH BETUYMHAMU,
CTPOUTH TPAPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH;

— XapaKTepu30BaTh CBOWCTBA Tel, (GU3NYECKHE SBIECHUS U IPOLECCHI, UCIOIIb3Yysl OCHOBHBIE
M0JIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHUS BELIECTBA, IPUHIIMII CYTIEPIIO3ULINU TTOJIEH



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis yyacTka IenH, 3aKoH JKoyis -
JleHua, 3aKOH COXpaHEHUsI PHEPTUH; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIICHIBAThH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— OOBSICHATH (PU3NUECKUE MTPOLIECCH] M CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyalluil IPaKTHKO-
OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATh IPUUMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH 00BC - HEHUE U3 1
- 2 TOTHYECKUX IIaroB ¢ onopoi Ha 1 - 2 nu3yueHHbIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3NIESCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; peliaTh pacu€THbIE 3a/1a4i B 2 - 3 1eHCTBUS, UCIOJIb3Ys 3aKOHBI U
(GopMyIbl, cBA3bIBaIOIINE (GU3NUECKHE BEIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M 3allUChIBATh
KpaTKoe YCJIOBHE, BBISIBJIATH HEIOCTATOK JAHHBIX JIJIsl pEIICHH 3a/1a41, BBIOMPATh 3aKOHBI U ()OPMYIIHI,
HE00X0uMBbIe /17151 €€ PelIeHuUs, TIPOBOAUTH PACUETHI U CPAaBHUBATH MOJTYYCHHOE 3HAUCHHE (PU3NIECKOM
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMY;

— pacClio3HaBaTb HpO6J’IeMBI, KOTOPBIC MOKHO PEIIMTDH ITPU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIB3Ys
OIIMCAHUEC UCCIICAOBAHUS, BBIACIIATH ITPOBCPACMOC ITPCAIIOJIOKCHNUC, OIICHUBATL ITPABUJIbHOCTD ITOPsAAKa
IMPOBCACHUA UCCIICAOBAaHUSA, ACJIaTh BBIBObI;

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SBICHUIN WK (U3NYECKUX CBOMCTB Tell
(KanwIsipHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3AyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH PO

- [IeCca OCTHIBAHUS/HATPEBAHUS MIPU U3ITYYCHUH OT [IBETA M3JIYyYaIOLICH/TOTIOMIAI0NIeH TOBEPXHOCTH;
CKOPOCTb MCHApEHHUsI BOJIbI OT TEMIIEPATYPhl )KUIKOCTH U IUIOIIAIN €€ MOBEPXHOCTHU; FIEKTPU3ALIUS Tell
Y B3aUMOJICVCTBUE JIEKTPUUECKUX 3aps10B; B3aUMOJCHCTBIE ITIOCTOSIHHBIX MarHUTOB, BU3YaJIM3aLUs
MarHUTHBIX OJIEU MMOCTOSTHHBIX MarHUTOB; ACHCTBUS MarHUTHOT'O MOJISI HA TPOBOJIHUK C TOKOM,
CBOICTBa AJIEKTPOMArHuTa, CBOMCTBA ANEKTPOABUTATEINS IOCTOSHHOTO TOKa): (OpMYyIHUPOBAThH
IIPOBEPsiEMbIE IIPEIIONI0KEHUS, COOUPATh YCTAHOBKY U3 IIPEJI0KEHHOT0 000PYA0BAHUS; OITUCHIBATH
X0/l OTbITa U (POPMYIHUPOBATH BHIBOIBL;

— BBIIOJHATH IIPAMBIC UBMCPCHUA TCMIICPATYPHI, OTHOCHUTEJIBbHON BIaXKHOCTHU BO31yXa, CUJIbI TOKa,
HAIPsKCHUA C UCITOJIB30BAHUCM aHAJIOI'OBBIX HpI/I60pOB 1 JaT4YUKOB (1)I/IBI/I‘~IGCKI/IX BCJIIMYMH, CPAaBHHUBATH
PE3YJIbTAThL I/I3MepeHI/II7I C y‘{éTOM 3a,I[aHH01>i a0COJIFOTHOM NOTPpCIIHOCTU;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUECKON BETMUMHBI OT APYTo ¢
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTUBIIEHUS MPOBOIHUKA OT €r0 JIIUHBI,
IIJIOIIAY TIOTIEPEYHOT0 CEYEHHMSI U YAEIBHOTO CONMPOTUBIICHUS BELIECTBA ITPOBOIHNKA; CUJIBI TOKA,
UIYLIEro Yepes3 MPOBOJHUK, OT HAIIPSKEHUS Ha IIPOBOJHUKE; UCCIIEJOBAHUE ITOCIIEI0BATEIBLHOIO U 11a
- paJuIeIbHOI0 COEIMHEHHH MPOBOIHUKOB): TUNIAHUPOBATh UCCIIEI0BaHKE, COOMPATh YCTAHOBKY U
BBITMOJHATH U3MEPEHUS, CIIEYs PEATI0KEHHOMY TUIaHy, (PUKCUPOBAThH pe3yIbTaThl MOTYyYEHHOU
3aBHCUMOCTH B BHJIE TaOJIUI U IpaMKOB, JIeNIaTh BHIBOJIBI IO Pe3y/IbTaTaM MCCIIEOBAHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETHUUH (yIelbHAs TeTTIOEMKOCTD BEIIECTBa,
COIIPOTHBIIEHUE NTPOBOIHUKA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOT0 TOKA): MIIAHUPOBATH U3MEPEHUS,
coOupaTh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIIEys MPEIJIOKEHHON HHCTPYKIIUH, U BHIYUCIISATh
3HA4YECHHE BEJIIMYNHBI;

— co0oaaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000pYyI0OBaHUEM;

— XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS M3YYEHHBIX NMPHUOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOii
Ha MX ONMHCcaHus (B TOM YHCIIe: CUCTEMAa OTOIUJIEHHSI IOMOB, TUTPOMETD, NTapoBas TypOHHa, aMIIEpPMETP,
BOJIETMETP, CYETUHK IEKTPUUECKON SHEPTHH, IIEKTPOOCBETHTEIbHBIE TPHOOPHI, HATPEBATEILHBIC
ANEKTPONPUOOPHI (IPUMEPHI), STEKTPUUECKUE MTPEIOXPAHUTEINH; JIEKTPOMArHUT, SIEKTPOABUTaTENb
MOCTOSTHHOTO TOKA), UCIIOJIb3Ys 3HaHUS O CBOMCTBAX (PU3NUECKUX SBJICHUM U HE0OX0UMbIE
¢u3nuecKkre 3aKOHOMEPHOCTH;



— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHbIE TPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CrOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI JIEKTPUUECKUX LIETEH ¢
NIOCJIEZI0BATEbHBIM U MapajlIeIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JIEKTPUYECKUX LENeH;

— TPUBOJIUTH MPUMEPHI/HAXOAUTh HH(OPMAIHIO O TPUMEpPaxX MPAKTUYECKOTO UCTIONb30BAHUS
bu3HYECKUX 3HAHHI B TOBCEHEBHOM KU3HU JIJIsl 0OecTieueHus: 6€30MacHOCTH MPU O0paleHUH ¢ IPUOO
- paMu U TCXHUYCCKUMU YCTpOﬁCTBaMH, COXpaHCHUA 3I0pPOBbA U CO6JIIOIICHI/ISI HOpM

9KOJIOTHYCCKOI'O ITIOBCACHUS B Oprn(a}omefI cpeac,

— OCYLIECTBIATh IOUCK HH(pOpMaAlMM (PU3MUECKOro conaepKaHus B ceTh VIHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U TyTEM CPaBHEHUS TOTIOIHUTENIbHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALHIO,
KOTOpast ABJISIETCS MPOTUBOPEUUBOI MM MOKET OBITh HEIOCTOBEPHOM;

— HCIIOJIB30BAaTh MPH BHITIOTHEHUH YI€OHBIX 33JJaHUH HAYIHO-TIONMYIISIPHYIO JIUTEPATYPy (PU3HIECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTEPHUAJIbL, pecypchl ceTu MHTepHET; BiIageTh NpuéMamMmu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(GOpMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCHbMEHHBIE U KPAaTKUE YCTHbIE COOOIIEHUs, 000011ast nH(pOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOr0 COJIEPKaHMs, B TOM YHCIIE MyOJINYHO MPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM WJIM MCCIIEN0BATENBCKON AEATEIbHOCTH; IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3y4YEHHBIN
NOHATUIHBIN anmapaT Kypca (PU3HKH, COMTPOBOXKAATH BBICTYIUICHNE PE3EHTAINEH;

— IIPHU BBIIIOJHCHHUHU yqe6Hbe ITPOCKTOB U I/ICCJ'Ie,I[OBaHI/Iﬁ (I)I/ISI/IIIGCKI/IX IIpoueCCoOB pacCpCaACIATh
0053aHHOCTH B rpyIime B COOTBETCTBHUU C ITOCTABJICHHBIMU 3ala4aMu, CJICANUTD 34 BBIIIOJIHCHUCM I1JIaHA
I[CI\/JICTBI/II\/'I H KOPPEKTHUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBIN BKJIaa B ACATCIIBHOCTD I'PYIIIIbI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC BSaHMOILCﬁCTBHC, MMPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(i)J'II/IKTI)I.

9 KJIACC

IIpenmeTHble pe3ynbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y O0yUarOIIUXCS
YMCHMMN:

— HCIOJb30BaTh IMMOHATHA: CUCTEMA OTCLIéTa, MaTC€pHrajibHasd TOUKA, TPACKTOPUS, OTHOCUTCIIbHOCTD
MCXaHHUYCCKOI'o ABMKCHUAA, I[e(i)OpMaI_II/IH (ynpyra;l, HJIaCTI/I"IeCKaSI), TPEHUC, HICHTPOCTPEMUTCIILHOC
YCKOPCHUEC, HEBECOMOCTD U IICPETPY3KU; HECHTP TAKCCTH, a0COJIFOTHO TBépI[OC TCJIO, HCHTP TAKECTU
TBép,Z[OFO TCJIa, pPaABHOBCCUC; MCXAaHUYCCKUC KoJIeOaHHS U BOJIHEBI, 3BYK, I/IH(I)paSBy'K " YJIBTPA3BYK;
OJICKTPOMAardiuTHBIC BOJIHBI, IKAJId 3JICKTPOMArduTHBIX BOJIH, CBET, 6J'II/130py1<OCTB " JAJIbHO30PKOCTbD,
CIICKTPbI UCITYCKAHUS U IMOTJIOUICHUSA am,(ba, Oeta u raMmmMa-u3TydCHUA, U30TOIIbI, AACpHAA DHCPICTHUKA,

— pa3nuuaTh SABJICHMS (PABHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHENHOE BUKECHHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE BM)KEHUE, CBOOOIHOE Ma/IeHUE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKpPY’KHOCTH, B3aUMOJIEHCTBHUE Tell, peaKTUBHOE JIBI)KEHUE, KoJie0aTellbHOE IBHKEHHE (3aTyXarolue U
BBIHY’K/JICHHbIE KOJIe0aHUs), pE30HAHC, BOJHOBOE JBIKEHHE, OTPAXKEHHE 3BYKa, IPSIMOIMHEHHOE
pacnpocTpaHeHHe, OTPAKEHHUE U NPEIOMIICHHE CBETA, IIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA,
pasiio’keHue OesIoro cBeTa B CIIEKTP U CIIOKEHHE CIEKTPAIbHBIX IIBETOB, TUCIIEPCHUS CBETA,
€CTECTBEHHAsl PaIM0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTpa U3JIy4€HHUs) IO OMHCAHUIO UX

XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

— pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PM3MUYECKUX SIBJICHUHN B OKpYKarollleM MUpE (B TOM YHCIie
dbusnyecKue SIBICHUS B IPUPOJIE: MPUIUBBI U OTJIMBBI, ABMKEeHUE TuIaHeT COTHEYHON CUCTEMBI,



PEaKTUBHOE JIBUKCHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMHU, 36MIICTPSICEHHUE,
celicMu4eckue BOJIHBI, IIyHaMH, 3XO0, [[BETA TeJl, ONTUUECKHUE SABJICHUS B IPUPOJIE, OMOIOTHYECKOE
JeiicTBUE BUIMMOTO, YIbTPa(QHOIETOBOIO U PEHTTCHOBCKOTO U3ITy4eHUN; €CTeCTBEHHBIN
pannoaKTUBHBIA (HOH, KOCMUYECKHE JIY4H, PAAHOAKTUBHOE H3IIyuYeHHE TPUPOJIHBIX MUHEPAJIOB;
JieicTBUE paJiMOaKTUBHbBIX U3IyYEHUH Ha OPraHU3M YeJIOBEKA), IPU 3TOM IEPEBOJUTH TPAKTUYECKYIO
3aja4y B yUeOHYIO, BBICIIATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKN (PU3NUECKHX SIBICHUI,

— OIIMCHIBATh U3yYCHHBIC CBOWCTBA TE U (PU3NYECKUE SBICHUS, UCIIONB3YS (PU3MUECKUE BETUUNHBI
(cpenHsst © MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIepeMelleHue,
IyTh, YTJI0Basi CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
naJIeHus], BEC Teja, UMILYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYecKas paboTa U MOIHOCTh, IOTEHIMAJIbHAS
DHEPIHUs TeJla, IOJHATOrO HaJl IOBEPXHOCTBIO 3€MJIM, IIOTEHIIUAIbHAS SHEPT Ul CKATOU NIPYKUHBI,
KHHETHYECKasi SHEPTHsl, OJIHAsi MEXaHWYecKask SHEPIus, epHoJ] U 4acToTa KoJeOaHU, JJIMHA BOJIHBL,
IPOMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTb CBETA, [10KA3aTENb IPEIOMIIEHHSI CPENIbI); IIPU ONHUCAHUU
IIPABUJIBHO TPAKTOBATh PU3NUYECKHUII CMBICII UCIIOJIB3YEMBIX BEIMUNH, 0003HAUYEHUS U €IUHULIBI
(bU3MUeCKUX BEITUUMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILKE JAHHYIO (GU3NYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKN N3yYCHHBIX 3aBUCUMOCTEH (DU3MUECKHUX BEINYHH;

— XapaKTCpUu3oBaTb CBOIMCTBa TCII, (I)I/I?»I/I‘ICCKI/Ie SABJICHUA U IPOUECCChI, UCITOJIb3YA 3aKOH COXPAHCHUA
OHCEPIuu, 3aKOH BCCMUPHOT'O TAT'OTCHUS, IPUHIUIT CYIICPIIO3UIIUU CUJT, TIPUHIUIT OTHOCHUTCIIbHOCTU
Fam/meﬂ, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHUA UMITYJIbCA, 3aKOHBI OTPAXXCHUA U IIPCIIOMIICHHA CBCTA,
3aKOHbI COXPAaHCHU 3apAaA0BOIo 1 MaCCOBOI'0 YHUCCII ITPH AACPHBIX pCaKIUAX; IIPpHU 3TOM JaBaTb
CJIOBCCHYHIO (bOpMy.]II/IpOBKy 3dKOHaA U 3allMCbIBATh €TI0 MaTEMATHYCCKOC BbIPAXKCHHC,

— OOBSICHATH (PU3MUECKHUE MPOLIECCH H CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIHii
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUMHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH O0BSIC
- HEeHHe U3 2—3 JIOTUYECKUX LI1aroB ¢ ONOpoi Ha 2—3 M3yueHHBIX CBOMCTBA (PU3UUECKUX SBICHUMH,

($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

— pemiaTh pacyE€THbBIE 3a7a4u (ONUparoIIUecs Ha CUCTEMY U3 2— 3 ypaBHEHHI1), UCIIOJIb3YS 3aKOHBI U
(dopMyIbl, cBA3bIBaIOIINE (U3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alHChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATH HEJIOCTAIOIINE WM U30bITOYHbBIE JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOUMBbIE JJIs PELIEHUs, IPOBOIUTh PACUETHI M OLIEHUBATh PEATUCTUYHOCTD MOJIyYEHHOTO
3Ha4YeHUs (PU3NYECKOI BETMUNHBI;

— paclo3HaBaTb HpO6JIeMBI, KOTOPBIC MOKHO PCIIUTH ITPU ITOMOIITN (1)I/I3I/I‘-ICCKI/IX MCTOHOB; UCITIOJIB3YH
OIMMMCAHUC UCCICAOBAHUS, BBIACIIATH IPOBCPACMOC MPCAIIOJIOKCHNUEC, OLICHUBATL ITPABUJIBHOCTH TOPSAAKA
MMPOBCACHUA UCCIICAO0BaHNUsA, ACIaTh BBIBOAbI, MHTCPIIPECTUPOBATL PC3YJIbTATHI Ha6J'IIOIleHI/II71 " OIIBITOB;,

— TPOBOJUTH OMBITHI 110 HAOIIOAEHHUIO (PU3MUECKUX SBICHUN MM (PU3MUECKUX CBOWCTB TeM (M3yueHHe
BTOpOT0 3aKkoHa HbI0TOHA, 3aK0OHA COXpaHEHUs YJHEPTUH; 3aBUCUMOCTh IIeproia KojaeOaHui
NPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a M >KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTH OT aMIUIUTY/IbI
MaJbIX KoJeOaHUM; MPsIMOJIMHEHHOE pacIpOoCTpaHEHUE CBETa, pa3jioXKeHue Oesoro cBeTa B
CIEKTp; M3Y4YEHHE CBOMCTB M300pa)K€HHs B IJIOCKOM 3€pKasie M CBOMCTB M300paskeHUs MpeMeTa B
coOuparolieit J1H3€e; HaOII0eHHE CIUIOUIHBIX U TMHEHUaThIX CIEKTPOB U3IYUYEHHS): CAMOCTOATEIBHO
coOHMpaTh YCTaHOBKY M3 U30BITOYHOTO HaOOpa 000pyA0BaHMS; ONMCHIBATH XOJ OMBITA U €T0
pe3ynbTathl, GOpPMYIUPOBATH BHIBOIbL;

— TIPOBOJUTH IPU HEOOXOMMOCTH CEPHUIO MPSMBIX H3MEPEHUH, ONPEAesist CpEeAHEe 3HaUCHUE
u3MepseMoii BeTMunHbI ((HOKyCHOE paccTOosHUE cOOMparoIel TMH3bI); 000CHOBBIBATh BBIOOpP criocoba
U3MEPEHUS/U3MEPUTEIILHOTO TPUOopa;



— TPOBOJUTH UCCIIEJOBAHUE 3aBUCHUMOCTEH (H3UUECKUX BEJIWYHH C MCIIOIB30BAaHUEM MPSMBIX
U3MEpEeHHil (3aBUCUMOCTh MYyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBMXKEHUU 0€3 HauaabHOU CKO
- POCTH; IepHoa KoJIeOaHNH MaTeMaTUYeCKOro MasiTHUKA OT JAJTMHBI HUTH; 3aBUCUIMOCTH yTJIa
OTpaXKeHMsI CBETA OT yrJja MajJeHus 1 yria MpejioMJIeHHs OT yriia NaJeHus): IIIaHUPOBaTh UCCIIEI0
- BaHUE, CAMOCTOATEIBHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3yNIbTATHI MOIY4EHHON
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJIE TAOIUI] U TpaUKOB, AETaTh BHIBOJBI IO PE3yJIbTaTaM
UCCJIEJIOBAHMUS,

— TPOBOJHUTH KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BETHMUUH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tela Ipu
PaBHOYCKOPEHHOM JBMKCHUU, YCKOPEHHUE CBOOOTHOTO MAJACHHUS, KECTKOCTh MPYKUHBI, KO3DPHUIHCHT
TPEHUSI CKOJIBKEHHS, MeXaHW4eckas padoTa M MOIIHOCTh, YaCTOTa U MEePHO/] KoJeOaHmii
MaTeMaTUYECKOTO U MPY>KUHHOTO MAasITHUKOB, ONITUYECKas CHJIa COOMPAIOIIEN JTMH3bI, PaInOaKTUBHBIH
¢doH): MIIaHUPOBATh U3MEPEHUST; COOUPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIMOJIHITH U3MEPEHUS,
clIeTysl IPeANIOKEHHON HHCTPYKIIMH; BEIYMCIIATH 3HAUEHUE BEJTMUUHBI M aHATM3UPOBATH TIOJTYYCHHBIC
pe3yabpTaThl ¢ Y4ETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUM;

— CoO0IaTh MpaBHiIa TEXHUKU 0E30MIaCHOCTH NPU paboTe ¢ 1abopaTopHBIM 000pyI0BaHHUEM;

— pa3iuyaTh OCHOBHBIC MIPU3HAKU U3YUEHHBIX (PM3MUYECKUX MOJeNel: MaTepruaabHas TOUKa,
a0COJIIOTHO TBEPJI0€ TEJI0, TOUCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIAHEeTapHasi MOIeNIb aTOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO SIPa;

— XapaKTCpU30BaTb IIPUHIUIIBLI JIeHUCTBUS HU3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHUX YCTPOﬁCTB C OHOpOﬁ
Ha X OIIMCaHHA (B TOM YHUCJIC: CIIMAOMETP, JATUUKH ITOJIOKCHUA, PACCTOAHUA U YCKOPCHUS, pAKETa,
9X0JIOT, OYKH, IICPHUCKOII, q)OToaHHapaT, ONTUYCCKUC CBCTOBO/bI, CIICKTPOCKOII, JO3UMETP, KaMEpa
BI/IHBCOHa), HCIIOJIb3YA 3HAHUS O CBOMCTBaxX (I)I/ISI/ILIGCKI/IX SIBIICHUH U HGO6XOI[I/IMI>IG (I)I/ISI/I‘ICCKI/Ie
3aKOHOMCPHOCTH;,

— HCIOJIB30BATh CXCMbI U CXCMATUYHBIC PUCYHKH NU3YYCHHBIX TCXHUYCCKUX yCTpOﬁCTB,
HU3MCPUTCIIBHBIX HpI/I60p0B N TCXHOJIOTHYCCKUX IIPOLCCCOB IIPU PCHICHUN y‘le6HO'HpaKTI/I‘IeCKI/IX 3aga4,
ONTHUYCCKUC CXEMBI IJI ITOCTPOCHUA H306p&)KCHHI>i B IIJIOCKOM 3€pKajJi€ " c06I/Ipa}omeﬁ JIMH3C,

— TIPUBOJIUTH MPUMEPHI/HAXOAUTh HHOOPMAITHIO O IIPUMEpPaxX MPAKTHYECKOTO UCTIONIb30BaHUS
(U3NUeCKUX 3HAHUH B MOBCETHEBHOM JKU3HU JIJIsl 0OecrieueHus1 0€30I1aCHOCTH TIPU OOpaIIeHUH ¢ IpruOo

- paMH ¥ TEXHUYECKHMH YCTPOWCTBAMH, COXPAHCHHUS 3J0POBBS M COOIIOICHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOIICH Cpejie;

— OCYIIECTBJIATh MOUCK MH(GOPMAITUU (HU3HIECKOTO COJEPKaHMs B ceTH MHTEpHET, cCaMOCTOSTENHHO
bopMynUpys MOMCKOBBIN 3aMIPOC, HAXOAUTD MYTH OMPEeNIEHUs JOCTOBEPHOCTH MOTYICHHOM
uH(pOpMaIIMK Ha OCHOBE UMEIOIINXCS 3HAHUI U JIOTIOJIHUTEIHHBIX HCTOYHHUKOB;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YUEOHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HYECKOTO
COJIepKaHus, CIPaBOYHbIE MaTEpPHAJIbI, pecypchl ceTn IHTepHeT; BIageTh NpuéMamMmu
KOHCIIEKTUPOBaHUS TEKCTA, MpeoOpa3oBaHusl HHPOPMALIUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— CO037aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(OpMaIIUU U3
HECKOJBKHX UCTOYHUKOB (PU3UIECKOTO CONECPKAHUS, TyOTUIHO MPEACTABIATh PE3YIBTAThl TPOCKTHOM
WJIM UCCIIEIOBATENIbCKOM JEATEIbHOCTH; TPX 3TOM I'PAMOTHO MCIOJIb30BATh N3YYEHHBIA MOHSITUHHBIN
anmapar u3y4aeMoro pasnena (pU3uKd U COMPOBOXKAATH BEICTYIUICHHUE IPE3CHTAINEH C YIETOM
0COOEHHOCTEH ayJIUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC

No
n/n

HaumeHoBaHue pa3e/ioB H TeM NPOrPaMMbl

KoaunvectBo yacon

BCEro KOHTPOJIbHbIE paﬁOTLI

NMPaKTHYeCKHe PadoThI

JneKkTpoHHbIe (HU(POBHIE) 00pa3oBaTeJbHbIE Pecypehl

Pasnen 1. ®du3nka u e€ poJib B MO3HAHMM OKPYKAIOLIEro MHpa

1.1. | ®u3uka — Hayka o mpupoje 2 1 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

1.2. | ®u3nueckue BeTHYMHBI 2 0 1 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

1.3 | EcrecTBeHHO- HAYYHBIil METO] MO3HAHUS 2 0 1 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

Uroro no pazaeny 6

Pasnen 2. [lepBoHayaibHbIC CBEACHHS 0 CTPOCHUH BEIlleCTBA

2.1. | CtpoeHmue BenecTBa 1 0 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

2.2. | ismkenne H B3aHMO/IECTBHE YACTHII BEIlECTBA 2 0 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

2.3. | ArperaTHbie COCTOSIHHSI BEeLIECTBA 2 1 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

HUroro no pazueny 5

Paznen 3. /IBu:KeHne u B3auMoaelcTBHE TeJ

3.1. | Mexanuueckoe IBUKeHHE 3 0 1 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

3.2. | Nnepuus, Mmacca, IIIOTHOCTH 4 0 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

3.3. | Cuna. Buasl cua 14 1 3 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

Hroro no paszzeny 21

Pasnen 4. JlaBiieHue TBEPABIX TeJI, ;KUAKOCTEH M ra3oB

4.1. | NaBnenne. [lepenaua naBjiennsi TBEPABIMH TeIaMH, )KUIKOCTAMH H Fa3aMH 3 1 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

4.2. | JaBiienue :KuIKOCTH 5 0 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

4.3. | AtmocdepHoe JaBiieHne 6 0 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika




4.4. | [eiicTBHE JKHIKOCTH M ra3a HA NOTPY:KEHHOE B HUX TEJIO0 7 0 1 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

Hroro no paszpeny 21

Pasnen 5. Pa6oTa u MOIHOCTDb. DHEPrus

5.1. | PadoTa 1 MOIIHOCTH 3 1 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

5.2. | IlpocThbie MeXaHH3MBI 5 0 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

5.3. | Mexanu4eckasi JHeprust 4 0 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika

Uroro no pasaeny: 12

PesepBHOe BpeMst 3

OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 7

8 KIIACC

Ne
n/n

HaumeHoBanmne pa3aenoB U TeM MPOrpaMMbl

KoanyecTBo yacon

BCEro ( KOHTPOJbHbIE paﬁOTLl

MPaKTHYECKHE paﬁOTLl

deKkTpoHHbIe (HHPPOBELIE) 00pa3oBaTeJbHbIE PECYPChl

Paznen 1. TensoBbie iBJIeHUS

1.1. | Ctpoenue u cBOiiCTBa BellecTBa 7 1 3 http://www.examen.biz
1/p Ne | KanuspHbIE ABICHAS
https://infourok.ru/laboratornaya-rabota-izuchenie-kapillyarnih-yavleniy-2307972.html

1.2. | TenuoBble mpoueccsl 21 1 3 http://www.examen.biz/
https://www.yaklass.ru/p/fizika#program-8-klass

Hroro o pasaeny 28

Pa3nen 2. DaexTpudeckue H MATHUTHbIE SIBJICHHS

2.1. | DnexTpHyeckue 3apsiibl. 3apsikeHHbIE Tela U HX B3aNMoJeiicTBHe 7 0 1 http://www.examen.biz/
https://www.yaklass.ru/p/fizika#program-8-klass

2.2. | IoCTOSIHHBII YTEKTPHYECKHI TOK 20 1 9 http://www.examen.biz/
https://www.yaklass.ru/p/fizika#program-8-klass

2.3. | MaruuTHbIe siBJIeHHUs 6 1 4 http://www.examen.biz/
https://www.yaklass.ru/p/fizika#program-8-klass

2.4, | DAeKTPOMArHUTHASL MHAYKIMS 4 0 0 http://www.examen.biz/
https://www.yaklass.ru/p/fizika#program-8-klass

Hroro no pazaeny 37




PesepBHOe BpeMst 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 20
9 KUIACC
Ne | HanmeHnoBaHMe pa3eioB U TeM MPOrpaMMbl KosndecTBo 4acos JJ1eKTpoHHbIe (LU(POBbIE) 00pa3oBaTeIbLHbIE
n/n pecypcest
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTsl padoTbl
Pasnen 1. MexaHu4yeckue siBJeHUs
1.1. | Mexannyeckoe ABHKEHHE H CIOCOOBI €ro oMU CAHHSI 10
1.2. | B3aumopeiicTBue Tea 20
1.3. | 3akoHbI coxpaHeHHsl 10
Hroro no pazaeny 40
Pasznen 2. Mexanuyeckue Ko1e0aHus U BOJHBI
2.1. | MexaHu4eckue KoJieGaHust 7
2.2. | MexaHnueckue BOJHBI. 3BYK 8
HUroro no pazueny 15
Pazzien 3. DJIeKTPOMArHUTHOE 110J1€ H 3JIeKTPOMATHUTHbIE BOJIHBI
3.1. | DJeKTpOMarHUTHOE NOJIe ¥ 3JIeKTPOMATHHUTHBIE BOJIHbI 6
Hroro no pazaeny 6
Pasnen 4. CeroBble siBICHHUS
4.1. | 3aKoHBI pacnpOCTPAHEHHs CBETA 6
4.2. | JInH3bl U ONTHYECKHE PUOOPbI 6
4.3. | Pa3noxeHue 6e10ro cBeTa B CEKTP 3
Uroro no pazneny 15
Pasgen 5. KBaHnTOBBIE SIBJICHHS
5.1. | Mcnyckanue u NOTJIOIEHHE CBETA ATOMOM 4
5.2. | CTpoenune aTOMHOrO siApa 6
5.3. | SInepHbie peakuuu 7
Hroro no paszzeny 17
Pasnen 6. [loBTOPHTEILHO-0000 IAOIN M MOTYJIb
6.1. | CucremaTn3anusi 1 06001IeHHE MPEIMETHOTO COJEP/KAHUS H ONbITA A TEILHOCTH, NPHOOPETEHHOTO IIPH U3YYEeHUH 9

BCEro Kypca QU3HKu




Hroro no pazaery

OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

10




ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne | Tema ypoka KoumnuectBo yacos Buapl,
n/n (¢popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
KOHTPOJIA
padoThI padoTshI

1. | ®usuka - HayKa O MPUPOJIC 1 0 0 VYerubii

OIIpOC;

2. | Meronbl HAYYHOTO TTO3HAHUS 1 0 0 YcTHBIH

OIIpOC;

3. | dusnuecKye BEIMYMHBI, UX €IUHUIEI 1 1 0 0 VcTHbII
pUOOPHI JJIST U3MEPEHHS OI1poC;

4. | JlaboparopHas paboTa o ONpeACICHUI0 1 0 1 [TpakTuaeckas
pa3MepoB MasbIX TEJI METOAOM PsI0B pabora;

5. | HU3mepenune pU3NYCCKOM BETUUUHEI. 1 0 1 VYcrHbiit
JlaboparopHas pabora "M3mepenue OTpoc;
o0beMa )KUJKOCTH M TBEPOTO Tena" [IpakTiueckas

pabora;

6. |4.0000maromuit ypok mo teme "Uro 1 1 0 Kontponbnas
uzyuaet ¢pusuka". KonrponsHas padota pabora;
VYpoxk 6 ®usnka 7 knaccllogpoOuee TectupoBanue;

7. | Monekyna — Meipyaiias 4acTuia 1 0 0 YcTHbII
BEIIIECTBA OTIpoC;

8. | JIBmwxenwue uactuil Benecta. CBsa3b 1 0 0 YcrHbii
CKOPOCTH JIBUKEHHUS YaCTHI] C OIIpoC;
Temnepatypoil. bBpoyHoBckoe nBUXkKeHue.

Hudbdy3us
9. | BzaumopeiicTBrE YaCTHII BEMIECTBA 1 0 0 YcTHBIH
OIIpoC;

10. | Bsaumocssi3b Mex 1y cBoiicTBamu Berect | 1 0 0 YcTHBIH
B Pa3HBIX arperaTHhIX COCTOSIHUAX U X OIpoC;
aTOMHO MOJICKYJISIPHBIM CTPOCHHUEM.

Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI

11. | O6o6marommuit ypok mo teme: "Ctpoenue |1 1 0 ITuceMeHHbBIN

BemiectBa". KonTponbHas pabota KOHTPOJIb;
KonTponbHas
pabora;

12. | Mexanudeckoe nBuxenue. PaBuomeproe u | 1 0 0 VcTHbBII
HEpaBHOMEPHOE JIBUKEHHE OIIpOC;




13. | CxopocTh Y CTHBIH
OIIpoC;

14. | I'paduyeckoe npencTaBIeHUE TBUKCHUS [TucbmMeHHbIM
KOHTPOJIb;

15. | Cpennsist ckOpoCTh TPU HEPABHOMEPHOM [TucbmMeHHBbIH
JNBUKEHUU. Pacuér myt U BpeMeHu KOHTPOIIb;
JIBUOKCHUS YcTHBIN

OI1poC;

16. | UccnemoBaHue 3aBUCUMOCTH OJHOM IInceMeHHEBIN
($u3n4ecKoil BETMUUHBI OT IPYTOW. KOHTPOJIb;
JlaboparopHas padota " MccnenoBanue paxrnyeckas
3aBUCUMOCTH IIyTH PAaBHOMEPHO pabora;
JBUKYIIETOCS Tella OT BPEMEHH JIBUKCHUS
Tena"

17. | SIBnenue uHepuuu. 3aKOH UHEPLIUU YcTHbBII

OTIpoc;

18. | B3aumoseiicTBre Te KaK MpUYNHA VcTHBIT
M3MEHEHHSI CKOPOCTH JBHKCHHS TEJ OI1poC;

19. | Macca kak Mepa HHEpTHOCTH TeJa IInceMeHHBIM

KOHTPOJIb;
YcTHblIi
OIpOC;

20. | [TnoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C Vel
KOJIMYECTBOM MOJIEKYII B €IMHUIIE 00BEMA OT1poC;
BelIeCcTBa

21. | JJTaboparophast padota "OrmpeneneHue [IpakTnueckas
IUIOTHOCTH TBEPJOTO TeJa C OMOILBIO pabora;
BECOB M U3MEPUTEIBHOTO HUINHpA"

22. | Pemenwue 3amad. Pacyer Macchl 1 00bema [TuceMeHHBIH
Teja Mo ero MIOTHOCTH KOHTPOJTb;

23. | Cusa Kak XapakTepUCTHKa VYcTHbIi
B3aUMOJICVCTBHUS TEJ OITpOC;

24. | SIpnenue TATOTEHUS U cuiia Tshkectd. Cuita YcTHBIH
TSDKECTH Ha IPYTHX TUIaHeTax OIIpoC;

25. | Cuna ynpyroctu u 3akoH ['yka VYcTHbIi

OTIpoC;

26. | Cunel ynpyroctu. Bec Tena. HeBecomocts Vel

OIIpOC;




27. | JTaboparopHast pabota "['pagyrupoBanue [IpakTrnueckas
MIPYXUHBI U U3MEPEHHUE CUIT pabora;
JuHaMoMeTpoMm"

28. | CnoxeHue Cull, HallPaBJICHHBIX 110 OJHON YcTHBIH
npsMoii. PaBHoielicTByO1IAst CUIT OIpoc;

29. | Cuna tpenust. TpeHue CKONBKCHHS U YcTHbIi
TPEHUE MOKOs OIIpoC;

30. | Jlaboparopuast pabota "V3yueHne ChIIbI [IpakTnueckas
TPEHUSI CKOJIBKCHHUS TIPH IBUKECHUT pabora;
Opycka 1o TOpU30HTAILHON MOBEPXHOCTH
"TpeHne B IpUPOJIE U TEXHUKE

31. | O6o06mIatomMii ypok 1mo teme: " JIBrKeHne Y cTHBIN
U B3auMoencTaue tea" O1poc;

32. | KontposnbHas pabora mo teme: "J[Brxenue KonTtponsHast
Y B3aUMOJCCcTBHE T pabora;

TectupoBanue;

33. | HaBnenue YcTHbIN

OTIpoC;

34. | CiocoObl yMEHBIICHHUS U YBEITMYCHUS YcTHBIHI
JaBJICHUS OTIpoC;

35. | laBienue ra3za YcTHbIN

OIIpoC;

36. | [IlneBMaTH4eCKHEe MAITUHBI YcrHbii

OT1poC;
37. | 3axon ITackans YcTHbIN

OIIpoC;
38. | JlaBieHue BHYTpPH KUIKOCTH Y CTHBIH

OTIpoC;

39. | 3aBUCUMOCTD JAaBJIEHUSA KUIKOCTH OT [TrceMeHHBII
TITyOUHBI TIOTpYyXKeHus. Pemenne 3amaq KOHTPOJIb;

40. | CooOmaronuecst CoCy/Ibl YcTHBIN

OIIpoC;

41. | Bec Bo3myxa u aTMOC(EepHOE TaBlICHHE. VYcTHbIi
[IpyumnHEI cymecTBOBaHUS BO3AYIITHOU OIIpOC;
000J104KH 3eMin

42. | Onpit Toppuuemtu. M3mepeHne YcrHbII
aTMOC(EpHOTO TABICHUS OIIpoC;




43. | ITIpubopsI ISt U3MEPEHUST aTMOC(EPHOTO YcrHbIi
JABJICHUS ompoc;

44, | T'napaBiavecKue MEXaHU3Mbl VcTHbII

OIpoc;

45. | Jle¥icTBuUE KMIKOCTH M rasa Ha VcTHBIN
MOrpy>XKEHHOE B HUX TEJI0. 3aKOH OTpoc;
Apxumena

46. | BeiTankuBaroinas (apXxumMe10Ba) CHia. VYerubii
DKCIEPUMEHTAIBHOE OIIPEIETICHUE oIpoc;
BBITAJIKABAKOUIEH CUIIbI

47. | JlTaboparopHas paboTa o UCCIICIOBaHUIO [IpakTuueckas
3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT pabora;
o0BbeMa Morpy>KeHHOM YyacTH Teja, OT
IJIOTHOCTHU XKUIKOCTH

48. | Pemrenue 3ama4 o teme "ApxumMeoBa [TuceMeHHBII
cuiaa" KOHTPOJIb,

49. | DKCIepUMEHTAILHOE MCCIIEI0OBAHUE YcrHblit
YCIIOBUM IJIABAHUS Tl OIpoc;

50. | YcnoBus miaBanus Teil. Pemenue 3amay [TucemeHHbIM

KOHTPOJIb;
YcTHbIN
OTIpoC;

51. | [InaBanue cynoB. Bo3nyxomiaBanue. YcrHbII
HccnenoBanne MOPCKUX TITyOHH. ompoc;
[Tokopenue ropHBIX BEPIINH

52. | O6o0mIatonmii ypok 1o teme "/lapnenue Vel
TBEPJBIX T, )KUJIKOCTEH U ra3oB" Ompoc;

53. | KouTponbHas pabora o teme "JlaBieHne KonTponbHas
TBEPIBIX TEJN, KUJIKOCTEN U Ta3oB" pabora;

TectupoBanue;

54. | Mexanuueckas paborta Vel

Ompoc;
55. | MomHOoCTh YcrHbii

OTIpoC;
56. | KuaeTnyeckas ¥ MOTCHIMAIbHAS YHEPTHS Y cTHBIN

Ompoc;

57. | [IpeBpamieHne OJHOTO BH/IA MEXaHUYICCKOM VceTHBIN
SHEPIrUU B IPyrou OTpoc;




58. | 3akoH coxpaHEeHHUS ¥ U3MEHEHHS dHepruu B | 1 0 0 YcTHBIN
MEXaHUKe OIIpOC;

59. | DHeprus ABMXKYILEICS BOJBI M BETpa. 1 0 0 Vel
[ToBTOpenue u 06o0meHne Tembl Pabora, OTpoc;
MOIITHOCTb , SHEPTHUS

60. | IIpocThie MEXaHU3MBI: pbIYar, OJIOK, 1 0 0 YcTHBIN
HaKJIOHHAs IJI0CKOCTh. [IpaBmiio OIIpOC;
paBHOBecHs ppiyara. MOMEHT CHJIBI

61. | Peryaru B OBITY, IPUPOJIE U TEXHHUKE. 1 0 0 YcTHbII
Peryaru B Tene yenoBeka OIIpOC;

62. | binoku. [IpumeHenue mpasuia paBHoBecus | 1 0 0 YcTHbIi
pbIyara K OJIOKy OIpoc;

63. | «3010TOC IPABUIIO» MEXAHUKHI 1 0 0 VYcrHbiit

OIpoC;

64. | KITI mpocThIX MEXaHH3MOB. 1 0 0 YcTHbIi
DKcrepuMEHTaJIbHOE HCCIIEI0BaHNE OIIpOC;

65. | KontposnbHas paboTa mo Teme 1 1 0 KonTponbHas
"MexaHunueckasi paboTa, MOLUTHOCTb, pabora;
MPOCTHIE MEXaHU3MBI" TectupoBanue;

66. | [ToBTOpeHnE U 0000IICHUE COIEPIKAHMS 1 0 0 YcTHbIH
Kypca Gusuku 7 knacca. Tembl OTIpoC;
"PaBHOMepHOE J1BUKeHUE. [I10THOCT
BeniectBa. Cuiibl B npupoze”

67. | [loBTOpeHue U 0000IICHUE COIePIKAHHS 1 0 0 Y CTHBIH
Kypca ¢usuku 7 kinacca. Temsl "JlaBnenue OIpoc;
TBEPJIBIX TEJI, KUIKOCTEH U ra3oB,

[1naBanue ten"

68. | UtoroBast KOHTpoOJbHast padota mo kypcy |1 1 0 KonTtponbHas

¢usuku 7 xknacca. Temsl "B3aumoneiictBue pabora;
Tei. JlaBiieHne TBEPABIX TEIl, KUJIKOCTEN U TectupoBanue;
ras3os, [InaBanue ten. Pabora u MOIIHOCTS.
[IpocTteie MexaHU3MBI"
OBUIEE KOJIMYECTBO YACOB I10 68 6 7
I[MTPOT'PAMME
8 KJIACC
Ne | Tema ypoka KonuyecTBo yacos Buabi,
n/n dopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
KOHTPOJIA
padoThI padoThI




1. | OcHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO- YcrHbIi
KMHETUYECKOW TEOpUHU CTPOECHMSI BELLIECTBA OIIpoC;
2. | Moaenu TBEPIOTO, KUIKOTO U YcrHbli
ra3o00pa3HOro COCTOSTHUI BelllecTBa OIpoc;
3. | Kpucraminueckue u aMopQHbIC TBEPbIE YcTHbIi
Tena OIIpoC;
4. | SIBneHus cMaYMBaHUS U KaWUISIPHOCTH YcrHbII
Kak IIpUMep B3aUMOJEHCTBUS MOJIEKYIT oIpoc;
TBEPJOTO TENA U KUJKOCTU
5. | Kanmmsipasie siBiienus. JlaboparopHas YcTHbIi
pabota "M3ydyeHnue KanuuIIpHBIX OIpoC;
sIBJICHUI"
6. | TeruioBoe pacmupeHue 1 CkaTue [TucemeHHbIM
KOHTPOJIb;
VYcrHblit
OI1poC;
7. | O6oOmaromuit ypok no teme "CrpoeHue u [TucemeHHbII
CBOIiCTBA BellecTBa" KOHTPOIJIb;
YcrHblid
Ompoc;
8. | Temnepatypa. BuyTpenuss sHeprus ITnceMeHHBIH
KOHTPOJIb;
YcTHbI
OT1poC;
9. | CriocoObI M3MeHeH s BHYTPEHHEH SHEPTUU ;
[TuceMeHHbII
KOHTPOJIb;
YcTHBII
OTIpoC;
10. | Bunsr Terutonepenaun [InceMeHHBIM
KOHTPOJIb;
YcrHbII
OIIpoC;
11. | Terutonepeaua B IpUpoe U TEXHUKE YcerHbII
OTIpoC;
12. | Konrtponbhas pabora o temam "CtpoeHue KonTponbHas
u cBolicTBa Beniectsa" u "Temnonepenaya” pabora;

TectupoBanue;




13. | KommnuecTBO TemIoThl. Y AeabHasA [TnceMenHbIM

TEMI0EMKOCTh BELIECTBA KOHTpOJIb;
YCTHBIN
OI1poC;

14. | TemmooOmeHn. JlabopatopHas pabora [TucbMeHHBbIH
"UccnenoBanue sSBJICHUS TEIJIOOOMEHA MTPU KOHTPOJIb;
CMEIIUBAaHUM XOJOJAHOUN U ropsiueit Boibl" VcTHBIM

OIIpoC;
IIpakTrueckas
pabora;

15. | TemmoBoe paBHOBecue. JlabopaTopHas [TucbmeHHbli
pabota "OnpeneneHue KoIMuecTa KOHTPOJIb;
TEIUIOTHI, ITOJIyYEHHOI'0 BOAOM IIPU YcrHblit
TEII000MEHE C HarpeThiM METATHYEeCKUM OTIpoc;
nAIUHIpOM" [IpakTnueckas

pabora;

16. | YpaBHeHHUE TEIUIOBOTO OanaHca. [InceMenHbIn
JlaboparopHas pabota "Omnpenernenue KOHTPOJIb;
yZEeJIbHOM TEII0EMKOCTH BellecTa' YcTHBIN

OI1poC;
[IpakTryeckas
pabora;

17. | Pemenue 3anau no teme "Temmooomen" [TucbmMeHHBIIM

KOHTpOJIb;

18. | InaBneHue u oTBEpACBaHNE YcrHbII
KPUCTAJUTMYECKUX BEIIECTB OTIpoC;

19. | YaenpHas TeIIoTa IIaBIICHUS. YcTHbI
JlaboparopHas padota "Onpenenenue ompoc;
yII€IbHON TEIUIOTHI IJIaBJIeHUs JIbaa" [IpakTnueckas

pabora;

20. | ITapooOpa3oBaHue U KOHICHCAIHSL. YcrHbII
Hcnapenue OIIPOC;

21. | BnaxHOCTb BO3/1yXa VYcTHbIi

OTIpoC;

22. | UsmepeHue BIAKHOCTH BO3TyXa. Y cTHBIIT
JlabopaTtopHas pabota "OnpeneneHue OTIpOC;
OTHOCHTEIIBHOM BJIIQ)KHOCTH BO3ayXa" IIpakTrueckas

pabora;

23. | Kunenwue. Y nenpHas TEIioTa VceTHBIN
napooOpa3zoBaHus OTIpoC;




24. | Pemenue 3amad4 o teme "M3smMeHeHune IInceMeHHEBIN
arperaTtHbIX COCTOSIHUH BelecTra' KOHTpOJIb;

25. | DHeprus TOIUIMBA. Y IeNIbHAsK TEIIoTa Vel
CropaHus OIpoc;

26. | IIpunImbsl paboTHI TEIUIOBBIX IBUTATEIEH. YcTHbIi
KII/ TermmoBoro nBurartens OIIpOC;

27. | Pemenue 3amad o reme "Temiosbie [TuceMeHHBIH
sBieHus". Buasl Teronepenaun, KOHTPOJIb;
KOJIMYECTBO TEIUIOThI, U3MEHEHUE
arperaTHbIX COCTOSIHMI BEIIECTBaA,

BJIQXKHOCTH BO3/yxa"

28. | Pemenue 3amau o teme "TemnoBbie IInceMeHnHbIN
sBieHus". Buasl Teronepenaun, KOHTPOJIb;
KOJIMYECTBO TEIUIOThI, U3MEHEHUE
arperaTHbIX COCTOSIHMI BEIIECTBa,

BJIQKHOCTH BO3yxa"

29. | O6o6maronmit ypok mo teme "TeroBbie VcTHBIT
SIBJICHUS " Ompoc;

30. | KonrponbHas pabota mo teme "TeroBsie Kountponbnas
siBJIeHUs" pabora;

TectupoBanue;

31. | Dnektpu3anus Ten. Baanmoneiicteue YcerHbII
3apsoKkeHHbIX Teld. 3akoH Kyrnona OTIpoC;

32. | DnekTpuyeckoe moine. HanpsukeHHOCTD YcTHBII
nonst. [IpuHnun cynepno3unuu OIIpoC;
AIEKTPUUECKUX TOJIEH

33. | Hocutenu 3/IeKTpUYeCKUX 3apsa0B. 3aKOH Y CTHBIH
COXpaHEHUs AJIIEKTPUIECKOTO 3apsiaa OTIpoC;

34. | Ctpoenne atoma VYcTHbIl

OTIpoC;

35. | [IpOBOAHUKH W TUDIIEKTPHUKH. YcerHbII
JlaboparopHas pabota "HccnenoBanue omnpoc;
JEWCTBUSA SJIEKTPUUYECKOTO MOJIS Ha [IpakTnueckas
MPOBOJHUKHU U JUAJIEKTPUKN" pabora;

36. | O6oOIIaoNUil YPOK 110 TEME Y cTHBIIT
"DneKTpuYecKue 3apsabl. 3apsKCHHbBIC OIpoc;

TeJla ¥ UX B3anMoaercTBue"
37. | Onextpuieckuii Tok. Cuia Toka VYcrubii

OIIpoC;




38. | UcTouHMKH TTOCTOSIHHOTO TOKA YcTHbIl
OIIpoC;

39. | JlelicTBHS DJIEKTPHUYECKOTO TOKA VYerubii
OIIpoC;

40. | DIeKTpUUECKU TOK B )KUIKOCTAX U Ta3ax YcTHbIi
OIIpoC;

41. | DnexTpuueckas nemns. JlaboparopHas Y CTHBIH
pabora "COopka u mpoBepKa padoThI OIpoc;
3JEKTPUYECKOM 1IENU OCTOSHHOIO TOKa" [IpakTuueckas

pabora;

42. | Cuna toka. JlJaboparopHas pabora VYerubii
"U3mepenue u peryJiupoBaHue CUIIbl TOKA" Ompoc;

[IpakTnueckas
pabora;

43. | DneKkTpuvecKoe HanpsKEeHUE. YcTHbIN
JlaboparopHas pabota "M3mepenue n OTpoc;
peryiupoBaHue HanmpsbKeHus" [TpakTaeckas

pabora;

44. | ConpoTuBJIEHHE TPOBOJHHKA. YcTHbI
JlaboparopHas padota "Hccrnenopanne OTIpocC;
3aBUCHMOCTH CHJIBI TOKA, UJIYILIETO Yepes [TpakTuueckas
PE3UCTOp, OT CONMPOTUBIIEHUS PE3UCTOPA U pabora;
HaInpspKeHUs Ha pesucrope”

45. | 3akoH OMa /715 ydacTKa Ienu VeIl

OTIpoC;

46. | Y aenpHOE COMTPOTHUBIICHUE BEIIECTBA. YcTHEIN
JlabopaTtopHas paboTa "3aBUCUMOCTh Ompoc;
ANEKTPUYECKOTO COMPOTUBICHUS [TpakTuueckas
MIPOBOJHHKA OT €T0 JJIUHBI, TIIOIIA TN pabora;
MOIEPEYHOI0 CEUCHUS U MaTtepruaia"

47. | Peocrar. JlaboparopHasi paboTa YcrHbii
"PerynupoBaHue cuiIbl TOKa peoctaToM" OIpoc;

IIpakTrueckas
pabora;

48. | TTocnemoBaTeIbHOE COCMHEHHE YcTHBIN
npoBoAHHUKOB. JlaboparopHas paboTa OIIpoC;
"IIpoBepka mmpaBuiIa CIOKEHUS [IpakTrnueckas
HaINPsDKSHUN TIPH TTOCIIS0BATeIFHOM pabora;

COEIMHEHUH JIBYX PE3UCTOPOB"




49. | IMapasnenbHOE COCMHEHUE TPOBOTHUKOB. YcrHbII

JIaGoparopnas pabota "IIpoBepka npaBuia OIIpoC;
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM [IpakTuueckas
COEIMHEHUU PE3UCTOPOB" pabora;
50. | CmemianHble COETUHEHUS POBOIHUKOB VYerubii
OIIpOoC;

51. | PaboTa 1 MOITHOCTH JIEKTPUIECKOTO TOKA. VcerHBIN
3akon Jlxoyns—Jlenna OTpoc;

52. | Pacuér pabOTHI M MOIITHOCTH TOKa. YcTHbII
JIaGoparopusble onbIThHL: "OnpeneieHue 0ompoc;

patop p
paboThI ANEKTPUYECKOTO TOKA, UAYILETO
yepe3 pesuctop” u "OnpeneneHue
MOIITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJIETIIEMOM Ha pe3uctope”

53. | DieKTPONPOBOIKA U TOTPEOUTEIH YceTHbII
ANEKTpUYECKOM sHepruu B ObITy. KopoTkoe OTIpoC;
3ambIkanue. Jlabopatopnas pabota [TpakTuueckas
"Onpenenenue KIIJ narpeBaresns. pabora;
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA,

UYIIEro Yyepes JIAMIIOUKY, OT HapsDKEeHUs
Ha Heil"

54. | Pemenwne 3a1a4 o temaM "Cuia Toka, VCTHEIN
HaIpspKEHUE, CONIPOTUBIIEHHE, 3aKOH OMa OIpoC;

JUTSl y4acTKa LEeTH, yIeTbHOE
COTIPOTHUBIICHNE, COCTUHEHHS
MIPOBOJIHUKOB"

55. | Pemrenue 3amad mo remam "3akon OMa s Y cTHBIN
ydacTKa IenH, paboTa 1 MOIIIHOCTh TOKA, ompoc;
3akoH J[xoyns-Jlenna"

56. | O60OIIArOMIHIi YPOK TI0 TEME YcTHbI
"OnexkTpuyeckue siBaeHus" OIIpOC;

57. | KonrposnbHast paboTa mo Teme KontponbHas
"OnexTpuueckue spaeHus" pabora;

TectupoBanue;

58. | MarautHoe none. OnbIT DpcTea. Y cTHBIIT
JlaboparopHas paboTta "HccrnenoBanue OTIpoC;
JEUCTBUSA IIEKTPUUYECKOrO TOKA Ha [IpakTnueckas
MarHMTHYIO CTpEiKy " pabora;




59. | MarHuTHOE 1OJI€ AIEKTPUIECKOTO TOKA. 1 0 YcrHbI
Onexrpomaraurt. JJaboparopHas pabora OIIpoC;
"OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh [IpakTnueckas
CHUJIbI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U pabora;
Mar"uTa oT CUJIbl TOKa U HaIlPaBJICHUS
TOKa B KaTyIke"

60. | [TocTosiHHbIe MarHuThL. JlabopaTopHbie 1 0 YcTHbIN
pabotsl "HMccnenoBanre MarHuTHOTO OIIpoOC;
B3aUMO/JICHCTBUS ITOCTOSIHHBIX MarHUTOB" 1 [IpakTuueckas
"N3y4eHre MarHUTHOTO TOJISl IOCTOSTHHBIX pabora;
MarHuTOB MIPU UX O0BETUHEHUU U
pazaeneHun"

61. | MarauTHOe 1oJie 3eMJIH U €ro poilb IS 1 0 VYcTHbIN
KU3HU Ha 3emiie OTIpoC;

62. | [lelicTBHe MarHUTHOTO OJISl HA MPOBOIHKK | 1 0 VYcTHbIN
C TOKOM OI1poC;

63. | DieKTpOABUraTEIb IMOCTOSHHOIO TOKA. 1 0 VYcrHbII
JlaboparopHas padota "KoHcTpynpoBaHue OIpoc;

Y U3y4eHue paboThl dNeKTpoaBUrarens" [TpakTuueckas
pabora;

64. | KIT[ snextpoasuratens 1 0 VeIl

OTIpoC;

65. | KouTponbHas pabota o reme 1 1 KonTponbHas

"MaruutHsbl€e ABiIeHUA" pabora;
TectupoBanue;

66. | [ToBropeHue u 0000IICHNE COIEPKAHUS 1 0 VeIl
Kypca ¢usuku 8§ knacca. Temsl "CTpoeHue u OTIpoC;
CBOICcTBa BelecTBa. TemnsoBble siBiIeHus"

67. | [ToBropenue u 0000IICHHAE COIEPKAHUS 1 0 YcTHbIN
Kypca ¢usuku 8 kinacca. Tembl OIIpoC;
"DneKTpU4ecKre U MarHUTHBIE ABJICHUA"

68. | toroBast KOHTpOJbHast paborta mo kypcy |1 0 Y cTHBIH
¢usuku 8 knacca. Temsl "CTpoenue u OIpoc;

CBOIiCTBA BelleCTBA. TeMIOBLIE SIBJIEHMS.
DNEeKTpUYECKHE U MATHUTHBIE sIBJIEHUS"

OBUIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOIT'PAMME

9 KJIACC

Ne Tema ypoxka Kosaun4vecTBo 4acos Buabl, gopmbi




n/n KOHTPOJIA



BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHe
padoThI padoThI
1. 1
2. 1
3. 1
4. 1
5. 1
6. 1
7. 1
8. 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1
17. 1
18. 1
19. 1
20. 1
21. 1
22. 1
23. 1
24. 1
25. 1
26. 1
27. 1
28. 1
29. 1
30. 1







31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57,

58.

59.

60.

61.




62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

73.

74,

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.




93. 1
94. 1
95. 1
96. 1
97. 1
98. 1
99. 1
100. 1
101. 1
102. 1
OBIIEE KOJIMYECTBO HYACOB IO |102 |10

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

7 KIIACC

®dwusuka, 7 knacc/Ilepeimkun .M., IBanos A.U., AkiimonepHoe o01iecTBo «M31aTenscTBo
«IIpocsemenue";

BBenute cBoil BapuaHr:

8 KVIACC

®dusuka, 8 kiacc/Ilepeimkun .M., iBanoB A.U., AkuronepHoe o61iecTBo «3mareascTBo
«IIpocBenienuey;

Beenure cBoil BapuaHr:

9 KUIIACC

®dwusuka, 9 knacc/Iepemkun U.M., I'yrauk E.M., UBanoB A.W., [TerpoBa M.A., AknnoHepHOE
obmecTBo«l3narenscTBo «IIpocBenienne;

Beeaute cBOM BapuaHT:

METOAUYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA

7 KJIIACC

H.B.®unonosuu Metoauueckue pekomenaanuu k yueounky A.B.Ilepsiikuna 3a 7 kiacc
https://sc6-001065.ucoz.ru/Blednya/metodicheskoe_posobie_7_klass.pdf

8 KJIACC

H.B.®unonosny Metoauueckue pekomenaanuu Kk yueOHuky A.B.Ileprimikuna 3a 8 kiacce
https://multiurok.ru/files/n-v-filonovich-metodicheskoe-posobie-k-uchebniku-1.html

9 KUIIACC

dwusuka, 9 knacc, Meronuueckoe nocodue, ['yrauk E.M

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
7 KJIACC

https://www.yaklass.ru/p/fizika

https://interneturok.ru/article/uroki-fiziki

8 KVIACC

https://www.yaklass.ru/p/fizika

https://interneturok.ru/article/uroki-fiziki

9 KJIACC
https://www.yaklass.ru/p/fizika
https://interneturok.ru/article/uroki-fiziki



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

N3meputenbHbli TUIMHAP(MEH3YPKA)
N3MeputenbHbIil cTakaH

Becsl ¢ pasHoBecamu

Junanometp

Ha6op rpy3oB maccoii mo 102r
[lItatuB ¢ My(TOH,TaKON ¥ KOJIBIIOM
[Tpobupka-momiaBox ¢ mpooKon
[IpoBOIOYHBIN KPIOYOK

Kanopumerp

Mertanmuueckuii HHJIUHAP
[IcuxpomeTtp u TepmoMeTp
HuszkoBonbTHAA Jlamna Ha OACTaBKE
Kirou

Awmnepmerp

CoenuHuTenbHBIC TPOBOJIA
HcTouHUK NMUTAHUS

Pesucropst

Bosbmetp

[Ton3yHKOBBIH peocTat

CexyHnnomep

Komnac

Hetanu 115t COOPKH SIEKTPOMArHuTa
Mopaenb 37eKTpoABUTaATENS

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, TIPAKTHUYECKHX PABOT,
JEMOHCTPALIMI

W3mepuTenbHbIi IUIUHAP(MEH3YpKa)
N3meputenbHbIi CTaKaH

JIunetika

Becsl ¢ pasHOoBecamu

Junanomerp

Ha6op rpy3oB maccoii mo 102r
[tatuB ¢ My(TOMN,TaNKON U KOJIBLIOM
JlepeBsiHHBII OpyCcOK
[Tpobupka-nomiaBox ¢ mpookon
[IpoBOIOYHBIN KPHOYOK

Kanopumertp

Tepmomerp

Meraimnueckuii THIIHHAP
IIcuxpomerp u TepMOMETP
HuzkoBonbpTHAs 1aMna Ha MTO/ICTABKE
Kittou

Amniepmerp



CoenuHurenbHbIE TPOBO/IA
Hcrounnk nuranus

Pesucropser

Boaemerp

[Ton3yHkoBBIN peocTaT

HeGoubiiast HUKEIMHOBAsS CIIUPATID
CexyHnnomep

Komnac

Jleranu s cOOpKH 3JE€KTPOMarHuTa
Monenb 37eKTpoABUTraTes






