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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHue MPOrpaMMbl HAIPABICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHM3aIHI0 U3ydeHUsl (PU3UKHU HA JEATEIIbHOCTHONH OCHOBE. B HEll yUUTHIBAIOTCS BO3MOKHOCTH 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 ITIPEJIMETA «®PU3UKA»

Kypc ¢pusukun — cucteMoo0pa3yroimuii 1151 €CTECTBEHHOHAYUHBIX Y4€OHBIX ITPEIMETOB, IOCKOIBKY
¢u3nvecKre 3aKOHbI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUN, H3y4aeMbIX XUMHUEH, OM0JIOTHEH, aCTPOHOMUEH
u ¢pusndeckoit reorpaduein. dusznka — 3TO NpeaAMET, KOTOPbIH HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEAOCTABIIsICT Hanbosiee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
METO/a MO3HaHHUs, T.€. ClI0co0a MOoIy4YeHuUs JOCTOBEPHBIX 3HaHUH 0 Mupe. Hakonen, ¢pusuka — 310
IIPEAMET, KOTOPBIM HAPALY C IPYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETaMHM JIOJKEH JaTh NIKOJIbHUKAM
IpeJCcTaBiIeHuEe 00 YBIEKaTEIbHOCTH HAyYHOT'O UCCIIEI0BAaHUS U PAJOCTH CAMOCTOSATEIIBHOTO OTKPBITHS
HOBOT'O 3HAHMSL.

OpxHa U3 TIaBHBIX 337a4 (PU3UIECKOTr0 00pa30BaHUs B CTPYKTYpeE 00IIero oOpa3oBaHus COCTOUT B
(hOopMHPOBaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECa K HAyKe Y OCHOBHOW MacChl 00y4Jaromuxcs,
KOTOpBIE B JaJbHENIIeM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax aesTenbHocTu. Ho He MeHee
BaKHOM 33,[[3‘-16171 SABJIIECTCA BBISIBIICHUE U IIOAT'OTOBKA TAJIAHTJIMBBIX MOJIOABIX J'IIOI[@I\/'I JJIs1 ITPOAOJIPKCHU A
o0pa3oBaHMs U AajbHENIIeH mpodecCHOHATBLHON IEeATEIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCIIIOBAaHHUI U CO3JJaHUH HOBBIX TeXHOJOTHHA. COTIACHO MPUHATOMY B MEXYHAPOIHOM COOOIIECTBE
orpeJiesieHu10, «EcTecCTBEeHHOHAaY4Hasi TPAMOTHOCTb — 3TO CHOCOOHOCTh YeJIOBEKa 3aHUMATh aKTUBHYIO
Ipa’XIaHCKYIO IMTO3UIHIO 1O O6H1€CTBCHHO 3HAYMMBIM BOIIPpOCaM, CBA3aHHBIM C €CTCCTBCHHBIMU HAYKaAMH, U
€ro rOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMU UAeIMU. HayuyHO rpaMOTHBIN YeloBeK CTPEMUTCS
Y4acTBOBATh B apryMCHTUPOBAHHOM O6CY)KI[CHI/II/I HpO6J’IeM, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYeT OT HEero CIeIyIOUMX KOMIIETEHTHOCTEH!:

— HAY4YHO 00BACHATH SIBJICHUA,
— OIICHUBATh U ITIOHHUMATb 0COOEHHOCTH HAay4YHOIr'0 UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U MCII0JIB30BaTh HAYYHBIC JOKAa3aTCIbCTBA AJIA IMOJTYYCHHUA BBIBOAOB.

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 Konnenun
npernoiaBanHus yueoHoro npeamMeta «®dusnka» B 06pa3zoBarenbHbIX opranuzanusax Poccuiickoit deneparum,
peanu3yoIX OCHOBHBIE 00111e00pa3oBaTeIbHbIC IPOrPaMMBbl, YTBepKIEHHOU perenneM Komiernn
MunucrepcTBa npocserienus: Poccuiickoit @eneparuu, npotokos ot 3 aekadps 2019 r. Ne ITK-4BH.

[enn nzydueHus: GU3NKU:

— mnpHoOpeTeHne HHTEepeca U CTPEMIICHHUS 00yJaloNINXCs K HAyYHOMY U3YYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEHH;

— pa3BUTHE NPECTABICHUN O HAYYHOM METO/I€ MMO3HaHUS 1 (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHONICHHUS K OKPYKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PECHUS KaK PE3yJIbTaTa U3Y4YCHHUsI OCHOB CTPOCHHS MAaTEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— ¢opMupoBaHUE NIPEACTABICHUH O POIU (DU3UKHU TSI pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
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 0011IeTr0 00pa3oBaHUs 00SCIICYMBACTCS PEIICHIEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MCXAaHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAIrHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— HpI/IO6peTeHI/Ie y'MeHI/Iﬁ OIIHCBLIBATH U OOBIACHATH Q)HBHHGCKHC SABJICHUS C MCIIOJIb30BAaHUECM
IMMOJIYYCHHBIX 3HaHPII>i;

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

— pa3BHUTHE YMEHHI HAOIIOIaTh MPUPOIHBIC SBICHUS M BBITIOJIHATH OIBITHL, JJA0OPaTOPHBIC PA0OTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIOIb30BAHUEM U3MEPUTEIbHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePKaHUs, BKIFOYask HHPOPMAITHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OllEHUBaHUE HHPOPMAIIHIH;

— 3HAKOMCTBO €O cepamu npodecCHoHaTbHON AeSTENHLHOCTH, CBSI3aHHBIMU € (DU3UKOH, 1
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXKCHUAX q)HBHqCCKOfI HAyKH.

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

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
ob1ero oopazoBanus. JlaHHas nporpamma rpeycMaTpruBaeT U3ydeHne 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

Paznen 1. ®usuka v €€ poJib B MO3HAHUHU OKPYKAKOIEr0 MUPa
®du3nka — HayKa 0 IPUPOJIe, H3ydaeT (PU3NICCKUE SIBICHUS: MEXaHUYECKHE, TCTIOBBIC, JIEKTPUICCKUE,
MAaruuMTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3mepenue ¢puzndyeckux BenuunH. @usznueckue npudopsl. [lorpemHocts
n3MepeHuil. MexxyHapoHas CUCTEMa €AVHULL.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH U3Y4alOT NpUpoay. EcTecTBeHHOHAYYHBIM METO/] TO3HAHMS:
Ha0JI0IeHNe, TIOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT 110 IIPOBEPKE I'MIIOTE3,
o0bsicHeHUe HabogaeMoro apieHus. Onucanue GU3NUecKuXx sBJICHUHN C TOMOILBIO MOJIEIIEH.

JlemoHCcTpanumn
1. MexaHI/ILIGCKI/IC, TCIIJIOBBIC, 3JI€KTpI/I‘-IeCKI/I€, MAarHuTHBIC, CBECTOBBIC ABJICHU.

2. ®usnueckue npruOOPHI ¥ MPOLEAYPa MPSMBIX H3MEPEHUI aHAJIOTOBBIM M IU(PPOBBIM IPUOOPOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue 1EHBI ACEHUS LIKATbI U3MEPHUTEIIBHOTO TMpUOopa.

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. [IpoBeaeHmne MCCiIeIOBaHUS 110 TPOBEPKE TUIIOTE3BI: JATBHOCTD MOJETA MIAPUKA, MYIIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Paznes 2. [leppoHayabHbIe CBeIeHUSI O CTPOEHUH BelllecTBa

CTpOCHI/IC BCIICCTBA: aTOMBI U MOJICKYJIbI, ©X PAa3MCPHI. OHI)ITBI, JOKa3bIBAOIHUE JUCKPETHOC CTPOCHUC
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 COCTOSIHUS BEILIECTBA: CTPOECHUE Ira30B, KHUIAKOCTEH U TBEPABIX (KPUCTAIUINYECKUX ) TEII.
B3anMocBsA3p MeXx 1y CBOWCTBAMH BEIIECTB B Pa3HBIX ArPEraTHBIX COCTOSHUAX U UX AaTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIbI. B3anMOCBS3b MEXKy CBOWCTBAMH BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYIISPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX
cocTostHUI BoJibl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

JdemoncTpanuu
1. HaGmronenue OpOYHOBCKOTO JBM)KEHUSI.
2. Habmonenue nuddysum.

3. HaGnronenue siBieHUiA, OOBSICHSIIOMUXCS TPUTSHDKCHUEM HIIH OTTATKMBAHUEM YaCTHUIl BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI
1. Ouenka auameTpa aToMa METOJIOM PSAAOB (C UCIOIb30BaHUEM (GoTorpaduii).
2. OnbITH O HAOIIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITH MO0 OOHAPYKEHHIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSHKCHUSI.

Pasznen 3. /IBuskeHue U B3aUMO/I€iiCTBUU

Mexanunueckoe qBrkeHue. PaBHoMepHOe U HepaBHOMEpHOE ABMKEeHUE. CKOpocTh. CpeHssi CKOPOCTh MPHU
HEPaBHOMEPHOM JIBM>KEHHMH. Pacuér myTu 1 BpeMeHH JABUXKEHUS. PABHOMEpPHOE 1 HEPAaBHOMEPHOE JIBU-
xenue. Ckopocts. CpefHss CKOPOCTh P HEPABHOMEPHOM JIBM)KEHUH. Pacuér myTu 1 BpeMEeHU ABUKECHUSI.



SIBnenue nnepuuu. 3aKoH UHepUUU. B3auMoeiicTBue Ten Kak MpuYruHa U3MEHEHUSI CKOPOCTHU ABUKEHUS
TCII. Macca KakK Mepa I/IHepTHOCTI/I TCJIa. HHOTHOCTB BCIICCTBA. CBH3B IIJIOTHOCTHU C KOJIMYCCTBOM MOJICKyJI B
equHuIEe 00bEMA BENIECTBA.

Cuna xak xapakTepucTHKa B3auMoiencTBus Ten. Cuia ynpyroctu u 3akoH I'yka. M3smepenue cuisl ¢
MOMOIIIBIO AUHAMOMETpA. SIBJI€HHUE TATOTEHU U cuia Tsbkectu. Cuiia TsbkecTy Ha Apyrux mianerax (MC).

Bec Tena. HeBecomocTs. CrioxeHue cuil, HalpaBJEHHbIX MO0 OJIHOW npsimMoil. PaBHonelicTBytomas cui. Cuia
TpeHus. TpeHue CKOIBKEHHs ¥ TpeHue 1okost. Tpenue B mpupoae u texuuke (MC).

JdemoHcTpauuu

1. HabmoieHue MexaHu4ecKoro JABUKECHUS Teja.

2. U3mepeHune cKopoCTH MPSIMOJIMHEHHOTO JIBUAKEHUS.

3. HaGnronenue siBieHUs HHEPITUU.

4. HabnroieHre u3MEeHEHUs1 CKOPOCTH MPHU B3aUMOJICHCTBUU Tell.
5. CpaBHEeHHUE MacC MO B3aUMOJCHCTBHUIO TEJL.

6. CnoxeHue cuJjl, HalpaBJICHHbIX 110 OJHON IPSIMOM.

JlaGopaTopHble padoThI U ONBITHI
1. Onpenenenrie CKOPOCTH PaBHOMEPHOTO JIBIDKEHMS (IIapUKa B KUAKOCTH, MOJEIH JIEKTPUUECKOTO
ABTOMOOWJIS U T. II.).

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

4. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PaCTsLKEHUA (AepopMaIii) NPyKUHBI OT MPHI0KEHHON
CHUIBI.

5. OHBITH, ACMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPCHUA CKOJIBXKCHUA OT BECA TCJIa U XapPaKTCpPa
COINMpHUKACAOIINXCA HOBCpXHOCTeﬁ.

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

Hasnenue. CiocoObl yMEHBIIICHUS U YBEJIMUEHUS JIaBlieHus. J[aBnenue raza. 3aBUCUMOCTh JaBJICHUS Ta3a
oT 00séMa, Temmieparypsl. [lepenaua naBnenus TBEPABIMH TEJIaMH, KUAKOCTAMHU U Tazamu. 3akoH [lackans.
HHGBM&TI/I‘-IGCKI/IG MaIlIUHBI. 33BI/ICI/IMOCTI> OAaBJICHUSA ) KUAKOCTU OT FJ'IY6I/IHI>I. FI/IJIPOCTaTI/ILIeCKI/Iﬁ napa)loxc.
Coobmaromuecs cocyasl. [ mapaBmnyeckue MeXaHu3Mbl.

ATtmochepa 3emin u atMocdepHoe AaBiaeHue. [I[puunHbl CyliecTBOBaHHS BO3YIIHON 0001049KH 3eMIIH.
OmnbiT Toppuuenu. M3mepenue arMochepHOro gaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJl YpOBHEM Mops. [Ipubops! 11 n3MepeHus: aTMOCEepHOTro AaBICHHS.

JlelicTBHE KUKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeNI0. BeITankuBaromias (apxumMe0oBa) cuiia. 3aKoH
Apxumena. [naBanue ten. Bo3ayxornnaBanue.

JdemoHcTpauuu

1. 3aBUCUMOCTD aBJI€HUA ra3a OT TEMIIEPATyphI.

. [lepenava naBneHus )KUIKOCTHIO M Ta30M.

. CooOmraromiuecst CoCy/Ibl.

. 'mapaBnuueckuii mpecc.

. [IposiBnenune necTBust aTMOCHEpPHOTO TaBJICHHUS.

. 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa ¥ TUIOTHOCTH JKHIKOCTH.
. PaBeHCTBO BBITAJIKUBAIOIIEN CUJIBI BECY BHITECHEHHOM KUJIKOCTH.

N N L AW

8. YciioBue miaBadys TEIl: IIaBaHNUE WITH IOrpy’>XCHUE TEJI B 3aBUCUMOCTH OT COOTHOIICHUSA IUIOTHOCTEH
TEJ1a U ) KUAKOCTH.

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



2. OnipesienieHre BBITATKUBAIONIEH CUITBI, CHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUIAKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHIIbI, IEHCTBYIOLIEH HA TEJIO B JKUAKOCTH, OT MacChl TEa.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBHITAIKUBAIOIIECH CHIIBI, ICUCTBYIONICH HA TEJIO B )KUJIKOCTH,
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, HAKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecus poryara. [Ipumenenue
MIpaBWJIa PaBHOBECHUS pblyara K 0JIOKy. «3050Toe mnpaBmio» Mexanuku. KI1J[ mpocTeix MEeXaHU3MOB.
[TpocTeie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanndeckas OHCPIUs. Kunernueckas u NMOTCHIMAJIbHAs SHCPIrus. HpeBpaLueHI/Ie OJJHOI'O BuJaa
MEXaHUYeCKOH OHCPIuu B z[pyroﬁ. 3aKkoH COXpPAaHCHUA SHCPIUHN B MCXAHUKE.

JdemoHcTpauuu
[TpuMmepbl MPOCTHIX MEXaHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenennie paboThl CUIIBI TPEHUS TTPU PABHOMEPHOM JIBMKEHUU TeJja 10 TOPU30HTAIBLHOMN
MMOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHS phluara.

3. U3mepenne KIIJI HakIOHHOM MJIOCKOCTH.

4. 3ydeHne 3aKkO0HA COXPAHEHUS MEXaHUYECKOW YHEPTUH.

8 KJIACC

Paznes 1. TensioBble siBJIeHUS

Mopenu TBEPAOro, )KUAKOTO M ra3000pa3HOro cocTosHUM BemecTBa. Kpucranmnueckue 1 aMopgHBbIe Tena.
OObscHEHNE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOXKEHUN MOJIEKYIIPHO-KUHETUYECKON
teopun. CMauyrBaHHe U KallWJUIApHBIE siBJIEHUS. TerioBoe pacliupeHue U CxaTHe.

Temmnepatypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTBIO TEIIOBOTO JABH)KEHUS YaCTHII.

Buytpennsis sHeprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHepruu: TeIionepeaya U CopeplieHue paboTsl.
Bunsl Temonepenaun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3Iy4YEHUE.

KomnuyectBo TemnoTsl. Y aenbHas TEINIOEMKOCTh BelllecTBa. Termoo0MeH U TeIIOBOE paBHOBECHE.
VYpaBHeHue TemoBoro 6ananca. [InaBnenre M oTBepAEeBaHUE KPUCTAJUIMYECKUX BEUIECTB. YelbHas
TeruioTa riasienus. [lapoobpazosanue u konaencanus. Ucnapenne (MC). Kunenune. Y aenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYpbI KUIIEHHUS OT aTMoc(hepHOro JaBieHus. BiaxxHocTs Bo3ayxa.

OHeprus TOIUINBA. Y IeJbHAs TEIJI0Ta CTOPAHUS.

[Tpuntumner padoTs! TeroBsix Asurateneid. KI1J[ rermoBoro asurarens. TenaoBbie JBUTATENH U 3aIUTa
okpyxaromeit cpeapl (MC). 3akoH coxpaHeHus U MpeBpallleHus YHEPrUH B TeIIoBbIX mpoieccax (MC).

JdemMoHcTpanuu

1. HaGmonenne OpOYHOBCKOTO JBMXKEHUS

. Habmonenue muddyzum

. Habmronenue sBieHU CMAauMBaHMSI M KAMJUTSIPHBIX SBICHUN

. Habnroienue TemnoBoro paciupeHust Tei

. I3sMeHeHue naBieHus ra3a mpyu U3MEHEHUH 00bhEMA U HAarPEBAHUU WITH OXJIAKICHUT
. [IpaBuna uamepeHus TeMneparypsl

. Buzsl Teruonepenaun

o0 N N L AW

. OxytaxkieHune mpy CoBEpIIEHUN pabOThI



9. HarpeBanue nipu coBepuIeHUH paOOTHI BHEITHUMH CUJIAMH
10. CpaBHEHHE TEIITIOEMKOCTEN Pa3IMUHbBIX BEILIECTB

11. HabmroneHnue KureHust

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

JlabopaTopHbie padoThl 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. OmpenencHre TaBICHHUS BO3IyXa B OAJUIOHE IIMPHUIIA

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHUS BO3/yXa OT €ero 00bEMa U HarpeBaHUs WU
OXJIaKCHUS

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

7. HabnroieHne n3MeHeHusl BHyTPEHHEW SHEPTuu Tejla B pe3ynbTaTe TeIuionepeiadl U padboThl BHEIIHUX
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8. MccnenoBanue BIEHUS TEIJIOOOMEHA ITPU CMELIMBAHUU XOJIOAHON U Topsyeil BOJIbI

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

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. UccnenoBanue mporecca uCapeHust

12. Onpenenenue OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa

13. Onpenenenue yaenbHON TEMJIOTHI TUIABJICHUS JIba

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

DnekTpusanus Ten. [[Ba pona anexTpudeckux 3apsaaoB. BzaumonelicTBre 3apshpkeHHBIX Tel. 3akoH Kyinona
(BaBI/ICI/IMOCTB CHIJIBI BBaI/IMOI[CI\/JICTBI/ISI 3apsAKCHHBIX TCJI OT BEJIMYHHBI 3apAa0B U paCCTOAHUA MCKIAY TeJ'IaMI/I).

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

Hocurenn QJICKTPHUYICCKUX 3apsa10B. 9HeMeHTapHBII>i BHCKTpI/I‘ICCKI/Iﬁ 3apsni. CTpOCHI/Ie aToMa. HpOBOI{HI/IKI/I
" JUDJICKTPUKH. 3aKoH COXpPAaHCHUA JICKTPHUICCKOI0 3apsaa.

DONEeKTpUUECKU TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOTr0 ToKa. MICTOUHNMKH MTOCTOSIHHOTO TOKA.
JlecTBUS 2JEKTPUUECKOT0 TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUN TOK B HKHUAKOCTAX
U rasax.

9HCKTpI/I‘-ICCKa$I OCIIb. Cuna Toka. 3J'ICI(TpI/IquKOC HaIIpsA>KCHUC. COHpOTI/IBJICHI/IC IIPpOBOAHUKA. YaenpHOE
COIMPOTUBJICHHUEC BEIICCTBA. 3akon Oma JJid ydacCTKa LCIIn. HOCHGHOB&TGHBHOG " ImapaJijICJIbHOC COCIUHCHUE
IMPOBOIHHKOB.

PaboTa 1 MOLITHOCTH 3JEKTPHUUECKOro Toka. 3akoH J[xoyns— JleHma. DnekTpuueckue enu U noTpeduTenu
AJIEKTPHUYECKON IHEepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTtostHHEIE MarHuThl. B3aumMoaelCTBUE ITIOCTOSHHBIX MArHUTOB. MarHuTtHoe 1ojie. MarHuTHOE 1101
3eMJIu ¥ €To 3HaueHue AJs xKu3HU Ha 3emiie. OnelT OpcTena. MarHuTHOE 10JI€ JIEKTPUYECKOTO TOKA.
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE. /[elicTBre MATHUTHOTO MOJISI HA POBOJAHUK C TOKOM.

DJIEKTPOABUTATENH MTOCTOSSHHOTO TOKA. MICMOIb30BaHME AIIEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIopTe.

Omnbrter @apazes. SBnenue snekTpoMarauTHor HHAYKIMU. [IpaBumno Jlenna. Dnexkrporeneparop. CriocoOs
MOJIYYEHUS DJIEKTPUUECKON SIHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.



JdemoHcTpauuu

1. Dnexrtpuzanus Tein

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

DneKTpocTaTH4ecKast HHIyKIUs

3aKOH COXpaHEHMsI DJICKTPUUECKUX 3apsI0B

[IpoBOIHMKY U AUBIIEKTPUKHU

MonenupoBaHU€e CHIOBBIX JIUHUM 2JIEKTPUUECKOTO OIS

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 1 Mara3uH CONpPOTUBIIEHUI

15. B3aumoaelicTBrE TOCTOSTHHBIX MarHUTOB

16. MonenupoBaHue HEBO3ZMOXXHOCTH Pa3/Ie/ICHUs MMOJIIOCOB MarHuTa
17. MogenupoBaHue MarHUTHBIX TOJIEH MTOCTOSTHHBIX MAarHUTOB

18. OmbIT Opcrena

19. MarauTHOE moJjie ToKa. DJIEKTPOMAarHUT

20. JleficTBME MarHUTHOTO IOJIs1 HA TPOBOJHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKa

22. UccnenoBaHue sIBICHUS AIEKTPOMArHUTHON MHAYKITUH

23. OnsiTel Papanes

24. 3aBUCUMOCTD HaIlpaBJIEHUsI MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHHUS
25. DIeKTpOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThI U ONBITHI

1. OnbIThI 10 HAOTIOACHUIO STEKTPU3AINH TeJ HHIYKIIUEH U MIPU COMPUKOCHOBEHUHT

2. UccnepoBanue AeMCTBUS AIEKTPUUIECKOTO TOJIA HA TPOBOJIHUKHU U AUDIIEKTPUKHU

3. COopxka u mpoBepka paboThI AIEKTPUIECKOU e MOCTOSHHOTO TOKa

4. V3mepeHue u peryJmpoBaHue CUITbI TOKa

5. M3mepeHue U peryiampoBaHue HaPsKEHUS

6. HWccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYLIETO YEpe3 pe3UCTOP, OT CONPOTUBIICHUSI PE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONBITHI, JIEMOHCTPUPYIOIINE 3aBHCUMOCTb JIEKTPUUECKOTO COMMPOTUBIICHHS TIPOBOJHUKA OT €TO JUTUHBI,
IJIOLIA/IM MOTIEPEYHOr0 CEUEHUs U MaTepuana

8. IlpoBepka mpaBuiia CIOXKEHHS HANIPSKEHUH MTPU MOCIIEJOBATEIbHOM COEIMHEHNUH JABYX PE3UCTOPOB

9. TlpoBepka nmpaBuia Jjsl CUJIBI TOKA PU MApauIeTbHOM COEIMHEHUN PE3UCTOPOB

10. Onpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP

11. Onpenenenre MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO YEPE3 JTAMIIOUKY, OT HANPsHKEHUS Ha HEH

13. Onpenenenne KIIJI narpeBarens

14. UccnenoBanne MarHUTHOT'O B3aUMOJAEHCTBUS IIOCTOSHHBIX MarHUTOB

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

16. UccnenoBanue neicTBUA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY



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 MPOBOJIHUK C TOKOM

19. KonctpyupoBanue u uzydeHue pabOThl JIEKTPOJBUTATENS

20. Nsmepenue KIIJI anekTpoaBUraTeIbHONM yCTAaHOBKH

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 MEXaHUUECKOTO
JIBH>KeHUA. PaBHOMEpHOE MPAMOJIMHENHOE ABUKEHUE. HepaBHOMEPHOE MPSIMOJIMHEWHOE JIBUKEHHUE.
CpenHsisi U MTHOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHoyckopeHHOE npsMonHeHoe aBrmkeHne. CBoooaHoe naaenue. Onbitel ['amumnes.
PaBHOMepHOE ABHKEHUE TIO OKpY)HOCTH. [lepuon u yactora oOpamienus. JInHeiiHas 1 yriioBas CKOPOCTH.
LlenTpOoCcTpeMUTENbHOE YCKOPEHHE.

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

Cuiia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHUsI CKOJIbKEHUS, CHIIa TPEHUS TTOKOS, IPYTUE BUIbI
TPCHUSL.

Cuna TSKeCTH U 3aKOH BCEMHUPHOI'O TATOTCHUA. YCKOpeHI/Ie CBO6OI[HOFO IIaiCHUA. I[BI/I}KCHI/IG IIJIAHET
BokpyT Connia (MC). [lepBas kocMuueckasi CKOpocTb. HeBECOMOCTh 1 Meperpy3KHu.

PaBHoBecue maTepuanibHON TOUKU. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Teja ¢ 3aKpeIIEHHOM
OChI0 BpanieHus. MomeHT cuibl. LleHTp TskecTu.

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

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cui TsxKecTH, ynpyroctv, TpeHust CBsi3b SHEPTUU U pabOTHI
[ToTenumanpHas SHEPTHs TeJa, MOIHATOrO HAJl HOBEPXHOCTHIO 3eMiIH. [loTeHInanbHas sHeprus cxKaTou
npyxuHbl. Kunernueckast sneprus. Teopema 0 KHUHETHUECKON S3HEPIHU. 3aKOH COXPaHEHHUSI MEXaHUYECKON
SHEPTHUH.

JdemoHcTpauuu

Habnronenne MexaHM4ecKOoro IBHKEHHS TeJla OTHOCUTENFHO PAa3HbBIX TNl OTCUéTa

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

HccnenoBanne NMpU3HAKOB PaBHOYCKOPEHHOI'O JABM)KEHHUS

MR

HaGntonenue nBuXeHus Tena 1Mo OKpYKHOCTH
6. HaGmroieHre MexaHn4ecKux sBJICHHUM, MPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCHUTEJIbHO KaOuHeTa (GU3NKU
7. 3aBUCUMOCTbH YCKOPEHHS Tella OT MaccChl Tela U ICUCTBYIONIEH Ha HETO CHUJIbI
8. HabmioneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TeT
9. N3MeHeHue Beca Tejla IpU YCKOPEHHOM JIBH)KEHUU
10.Ilepenava umnyabsca npy B3aMMOJEHCTBUM TEN
11.IIpeobpa3zoBanus SHEPTUN TIPU B3aUMOJICHCTBUU TE
12.CoxpaHeHue UMITyJIbCca IPU HEYNIPYTOM B3aUMOIEHCTBUN
13.CoxpaneHue UMIyInbca Mpu aOCOTIOTHO YIPYTOM B3aMMO/IEH CTBUU
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. OmpenereHue yCKOPSHHS Tella TIPU PAaBHOYCKOPEHHOM JIBUKCHHUHU 110 HAKIIOHHOH IJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaIbHOM
CKOpPOCTH

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

6. MccrnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAIBHOTO JTABJICHUS

7. Omnpenenenne Ko3pUIIUESHTA TPSHHUS CKOJIBKCHHUS

8. OmpeneneHue xECTKOCTH NMPYKUHBI

9. Omnpenenenre pabOTHI CUJIbI TPEHUS P PABHOMEPHOM JIBUYKEHUU TeJla IO TOPU30HTAIbHOM
MOBEPXHOCTHU

10.0Omnpenenenne paboThl CWIBI YIPYTrOCTH MPU MOABEME TIpy3a C UCIOIb30BAHUEM HETOJIBUXKHOTO U
MOABUKHOTO OJIOKOB

11.13yueHune 3ak0Ha COXpaHEHUs YHEPTUU

Pa3gen 2. Mexannueckune KoJe0aHUA U BOJTHBI

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKN KOIeOaHUM: IEpro/, YacToTa, aMIUIUTYAA.
MaremaTrueckuil 1 Npy>KUHHBIA MasTHUKHU. [IpeBpalienne sHepruu npu KosnedaTeaIbHOM JIBUKEHHH.
3aryxaromue konebanus. BeiHy)nennbie koedanus. Pezonanc. Mexanuueckue BoiHbl. CBOMCTBA
MEXaHWUYECKUX BOJH. [Ipo nobHBIE U onepedHble BOIHBIL. J[JIMHA BOJIHBI U CKOPOCTH €€ PaclpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJIOM Tele, ceiicmuueckue BoiHbl (MC).

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

JdemoHcTpauuu

1. HaGmonenue koneGaHuii T MO JEHCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH
2. HaGmroenue kosje0aHMii rpy3a Ha HUTU U Ha TIPY>KUHE

3. HaGnronenune BEIHYKIEHHBIX KOJIEOaHUN U pe30HaHCca

4. PacripocTpaHeHHe MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHUECKHI PE30HAHC

JlabopaTopHbie padoThl M ONBITHI

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

2. OmpeneneHne YacTOThI U IepUoAa KoJaeOaHui Mpy>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMOCTH Tepro/ia KoieOaHui MOJBEIIEHHOT0 K HUTH Ipy3a OT JIMHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTHY TIEpHUOAa KoJeOaHU IPYKHHHOTO MasiTHUKA OT MaccChl Tpy3a

5. IIpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHHi rpy3a, MOBEIICHHOT0 K HUTH, OT MacChl rpy3a 6.
OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpr0/ia KOJIeOaHUH MPY>KUHHOTO MasSTHHUKA OT MAacChl Tpy3a U
JKECTKOCTH TPYNKUHBI

7. U3MepeHne yCKopeHus: CBOOOHOTO TaICHUS

Pa3nen 3. DiieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI



DNEeKTpOMarHUTHOE MoJje. DIEKTPOMAarHUTHbIE BOJIHBL. CBONCTBA AJIEKTpOMAarHUTHBIX BoJH [Ikana
3JIEKTPOMArHUTHBIX BOJIH. VICII0JIb30BaHUE HIIEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

:‘)HCKTpOMaFHI/ITHaH npupoJa CBCTaA. CKOpOCTB cBeTa. BomHOBEIE 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 ceera. 3armenust CoiaHia u

Jlynbl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpaXKEHUsI CBETA.

[Tpenomiienne cBera. 3akoH npenomieHus ceera. [loiHoe BHyTpeHHee oTpakeHne cBera. Mcronap3oBanue
IMOJIHOT'O BHYTPCHHETO OTPAaXCHUA B OIITUUCCKHUX CBCTOBOAAX.

JInnza. Xox myuedt B tun3e. Ontudeckas cucreMa ¢otoanmnapara, Mukpockorna u teneckona (MC). ['na3
KaK OITHYECcKasi cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxxenune 0enoro ceera B CIICKTP. OmngbiTel HetoToHa. CnoskeHue CIICKTpPAJIbHBIX IIBETOB. I[I/ICHCPCI/IH
CBCTa.

JlemoHCTpanumn
[IpsamonnHENHOE PaCIIPOCTPAHEHNE CBETA.

OTtpaxkeHue cBera.

ITonmyyenne n300pa’keHUi B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenominenue ceera.

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

® NN kD =

[Tonyuenue n300paskeHU ¢ TOMOIIBIO JIMH3.

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

11.Pa3znoxenune 6eoro cBeTa B CIEKT).

12.HOJ’Iy‘-ICHI/IC Oeyoro cBeta IIpH CIIOKCHUU CBETA PA3HLIX IIBETOB.

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

2. I/ISy‘{CHI/IC XapaKTCPUCTHUK I/1306pa)KCHI/I$I mpeaMcETa B IJIOCKOM 3CpKaJic.

3. HccnenoBanue 3aBUCUMOCTH yriia nmpeJIOMJICHUS CBETOBOI'O Jiyda OT yTJia MaACHUA Ha 'PAHULIC
«BO3AYX—CTCKIIO».

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

6. OTBITHI 1O Pa3JI0KEHUIO OETIOTO CBETA B CHEKTP.

7. OnBITHI 110 BOCTIPUATHIO I[BETa MPEAMETOB IIPU UX HAOIIOCHNUN Yepe3 IBETOBbIE (QUIIBTPHI.

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Omneitel Pe3epdopna u mranerapuas Mojaenb atroma. Mojens aroma bopa. Mcnyckanue u morsomeHue
cBera aromMoM. KBaHThI. JInHeUaTbie CIEKTPHI.

PagnoaktuBHOCTB. Asb(da, 6eTa u rammaunsnydenus. CTpoeHne aToMHOro siipa. Hykimonnas monens



aToOMHOTO siapa. M30TonsbI.
PannoaktuBHble npeBpaienus. [lepuoa nmomypacnaga aTOMHBIX siAEp.
S nepuble peakuuu. 3aKOHBI COXPAHEHHMS 3apSAJ0BOT0 U MACCOBOTO YKCE. DHEPIHsl CBS3U aTOMHBIX SIJIEP.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u nenenus saep. Mcrounuku sneprun Connna u 38€3n (MC).
Snepnas snepreTuka. JIeicTBUS pagroaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3msl (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. Peructparus usiny4eHus NpUPOJAHBIX MUHEPATIOB U IIPOJYK TOB.

JlabopaTopHbie padoThl U ONBITHI
1. Habmro1eHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUYEHHUS.

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

IoBTOPUTENHLHO-00001IAIOIINI MOTYJIb

[ToBTOpUTENBEHO-00001IAIOLINI MOTYJIb PEIHA3HAYEH JJIsl CHCTEMATHU3aluu U 00001IeHNs IPEIMETHOTO
COZIEp KaHUs M OTBITA JESATEIHLHOCTH, IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca PU3UKH, a TAKKe IS
noAroToBKU K OCHOBHOMY T'OCYJJapCTBEHHOMY 3K3aMeHyY N0 (pu3uKe 11 00y4yaroluxcsi, BHIOPABIINX 3TOT
y4eOHBIN MpeIMeT.

[Ipu n3ydeHun JaHHOTO MOAYJISL PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUBI IEITEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CTIEYNBAETCS JOCTUKEHHE MPEAMETHBIX U METANPEAMETHBIX TUIAHUPYEMBIX PE3YIIbTaTOB
oOydeHusi, GOpMHUPYETCS ECTECTBEHHO-HAYyYHAasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB UCCIICIOBAHMS
SIBJICHUH TIPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSICHATH (PU3NUECKUE SIBJICHHUS, IPUMEHSIS
MOJyYCHHBIE 3HAHUSA, PEIIATh 3a/1a4M, B TOM YHMCIIE KAYECTBEHHBIE U OKCIIEPUMEHTAJIbHBIE.

HpI/IHI_II/IHI/IaJ'ILHO JE€SATEIbHOCTHBIN XapaKTEPp JAHHOI'O pa3Jciia pCaIn3yeTCd 3a CU€T TOro, 4TO y4aluecsa
BBIITOJHAIOT 3aaHWsA, B KOTOPBIX UM IMPCAJIaracTcCs:

— Ha OCHOBE TOJIYYCHHBIX 3HAHHUH PaCIIO3HABATh M HAYYHO OOBSICHATH (PU3UUECKUE SIBJICHUS B
OKPY’KaIOIIEeH MPUPOJIC U TOBCETHEBHOMN KU3HU,

— HCIOJIb30BaTh HAYYHBIC METOAbI UCCIICAOBAHUA (bl/ISI/I‘ICCKI/IX HBHCHHﬁ, B TOM YHUCJIC OJId ITPOBCPKU
THUIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

— OOBACHATH HAayY4YHBIC OCHOBBI HanoOoee BaXKHBIX )IOCTI/I)KGHI/Iﬁ COBpPEMECHHBIX TeXHOHOFHfI,
HAIIpuMep, MPakTUICCKOro UCIOJIB30BAHUA PA3JINIHBIX HCTOYHHUKOB SHCPIUH Ha OCHOBC 3aKOHA IIPC-
BpalllCHUA U COXpaHCHHUA BCCX U3BCCTHBIX BUIOB SHCPIUH.

Kaxnas 13 TeM JaHHOTO pa3iena BKIYAET KCIEPUMEHTAIbHOE UCCIIeloBaHHe 0000IIa0IIEro
xapakTepa. Pa3zen 3aBepiiaercs mpoBeIeHUEM TUArHOCTHYECKON U OLIEHOYHOM paboTHI 32 Kypc OCHOBHOIA
LIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Wzydenue yaebHoro npeamera «dusnka» Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHMs JOIKHO
obecneynBaTh JOCTHKEHHE CIEAYIOUIMX JINYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHbIX
pE3yIabTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TPOsIBIIEHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pU3HUECKON HAYKH;
— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSM POCCUICKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60Cnumanue:

— TI'OTOBHOCTb K aKTUBHOMY Yy4aCTUIO B O6Cy>KIIeHI/II/I O6HI€CTBCHHO-3H3‘-II/IMI)IX " 3THYCCKHX HpO6HCM,
CBsA3aHHBIX C IMPAKTUYCCKUM IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ (I)I/ISI/IKI/I,

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

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

HEHHOCI”M HAYYHO20 NO3HAHUA:

— OCO3HAaHME LEHHOCTU (PU3UYECKON HAyKH KaK MOIIIHOI'O MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHNA, BAXKHEHUILIEH COCTABIISAIONIEH KYIbTYpPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, UHTEPECa K UCCIIEIOBATENbCKON e TEIbHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

— OCO3HAHME LIEHHOCTHU 0€30M1acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH TIPaBHJI O€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha IOPOTax, C ANEKTPUUECKUM H TEIIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— ¢(hopMHUPOBAHHOCTh HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MTpaBa Ha OMIMOKY M TaKOro ke MpaBa y
JIPYroro 4eioBeKa.

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 MPAaKTHUYECKOMY H3YYEHUIO Mpodeccuid, CBSI3aHHBIX C PUIUKOM.
Jkonozuueckoe 6ocnumanue:

— OpHUEHTAIWs Ha TpUMeHEeHNe (PU3UIECKUX 3HAHUN JUTsl pEIIeHUs 3a/1a4 B 00JIaCTH OKPY>KAOIIEH
Cpeibl, INIAHUPOBAHUS MOCTYIKOB U OLIEHKU WX BO3MOKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPEIIbI;

— OCO3HaHHE TI00ATHHOTO XapaKTepa IKOJOTHYECKUX IMPOOIEeM U MyTel UX PEIICHUS.
Aoanmayusa od0yuarouie2oca K U3MEHANUWUMCA YCA08UAM COUUATIbHOU U RPUPOOHOU CPedbl:

— TOTPeOHOCTh BO B3aUMOICHCTBUY MPH BBHITIOJHEHUHU MCCIIEJOBAHUN U TPOEKTOB (pr3nuecKon
HaIIPaBJIECHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSAM JPYTHX;

— TMOBBILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO e TeIbHOCTD;



— TOTPeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4HUCIIe (HOPMYITHPOBATh HJICH, TTOHATHS,
TUTIOTE3bl O (U3MYECKUX OOBEKTAX W SIBICHUSIX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007aCTH (PU3UKH;
— TUIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETCHUN HOBBIX (PM3UUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIIATH B3AaUMOCBSI3U IPUPOJIBI, 00IIECTBA M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (PM3UYECKUX 3HAHUM;

— OLIEHKA CBOMX JICUCTBUH C yU4ETOM BIIMSHUS HAa OKPYKAIOIIYIO CPEAY, BOSMOXKHBIX TI00aIbHBIX
IOCIIEACTBUM.
METAINIPEJMETHBIE PE3YJIbTATBI

YHHBepcaﬂbHLIe NMo3HABATeJbHbIE AelicTBUS

ba3zoenie nocuueckue oeiicmeu:
— BBISABJIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN 0OBbEKTOB (SIBICHUH);
— yCTaHaBIUBAaTh CYIIECTBEHHBINH MPU3HAK KIacCU(PHUKAIN, OCHOBaHHUS JJIsl 000OIIEHNS U CPABHEHNUS,

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

— BBIABJIATH NIPUYIUHHO-CICACTBCHHBIC CBA3U ITPHU U3YYCHUU (1)I/I3I/I‘~I€CKI/IX SIBIICHHUI U IMponecCoB;
ACJIaTh BBIBOABI C UCIIOJIb30BAHUEM NACAYKTHBHBIX U MHAYKTUBHBIX WO38.KJ'IIO‘-ICHPII>1, BbIIBHUI'aTh
THUITIOTE3bI O B3AMMOCBA3AX (1)I/IBI/IIICCKI/IX BCJINYHMH,

— CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 perieHus yueOHol Gpu3nueckoil 3ajauun (cpaBHEHNE HECKOIBKUX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIIee MOAXOISIIET0 C YIETOM CaMOCTOSTENILHO BBIIEIIEHHBIX
KpUTEPUEB).

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

— MPOBOAUTH IO CaAMOCTOSATCIBHO COCTABJICHHOMY IUVIAHY OIIBIT, HECJIOKHBIN (I)I/ISI/ILIGCKI/II‘/JI
OKCIICPUMCHT, He0O0IbII0e HUCCICIOBAaHUC q)HSI/II-ICCKOFO SABJICHUA,

— OLCHUBATH Ha NPUMCHUMOCTDb U JTOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B X0I€ UCCIICIOBAaHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITENHHO (POPMYIHPOBATH 00OOIIICHHUS U BBHIBOIBI IO pe3yJbTaTaM 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 ungpopmayuei:

— TPUMEHSTH PA3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpE HHPOPMALIUU UITH
JAHHBIX C Y4ETOM NPEASIOKEHHON YueOHOH (PU3NUECKOM 3aauu;

— aHaIM3UPOBaATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMAIIHIO PA3TUYHBIX BUIOB U POpPM
MPE/ICTABIICHHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (JOPMY MpeAcTaBIeHUS HHPOPMAIINN U WILTIOCTPUPOBAThH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMH, TuarpaMmMamMu, HHOM rpaguKoil U uX KOMOWHAIUSMHU.



YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

— B X0/JIe 00CyXIeHHs yueOHOro MaTepuana, pe3yJibTaToB 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)KICHHUSAMH JAPYTHX YYaCTHHKOB JUAIOra, OOHAPYKUBATh
pa3auvmue U CXOJCTBO MO3ULIUH;

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

— MyOJIMYHO MPEACTABIATH PE3YAbTAThl BHIMOIHEHHOTO (PU3MUYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmuasn deamenpbHOCMb (COMPYOHUYECMBO):

— MOHHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHINBUYaIbHOU pabOThl IPU PEIICHUU
KOHKPETHON (PU3UYECKOM MPOOIEMBI;

— MPUHUMATH LEIH COBMECTHOMN AESITEIbHOCTH, OPTaHU30BbIBATh ACUCTBUSA MO €€ JOCTUKECHUIO:
pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS
HECKOJILKHX JTIOJICH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O PE3yJibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUWHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aHMOJICHCTBHUSI.

YHuBepcanbHbIe peryJIaTHBHbBIE 1eHCTBUSA

Camoopzauusauu;l:

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

— OpUEHTUPOBATHCS B PA3IUYHBIX MOJAX0AAX NPUHATHUS pelleHUl (MHAUBUAYAIbHOE, IPUHATHE
peleHus B TpyIe, IPUHATUE PEIIEHUH IPyIIoi);

— CaMOCTOSITEIILHO COCTABJIATH AJITOPUTM peIIeHUs] PU3MUECKON 3a]jauu WU IIJIaHa UCCIICIOBaHMS C
y4ETOM HUMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeiaraeMble
BapUaHTHI PEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TpeJyiaraTh IiaH e€ n3MEHEHHUS;

— OOBSCHATH IPUYMHBI JOCTI)KEHUS (HEJOCTHKECHUS) PE3YJIbTATOB JCATEIEHOCTH, 1aBaTh OLCHKY
npuoOpeTEHHOMY OIIBITY;

— BHOCHUTDH KOPPCKTUBLI B ACATCIbHOCTD (B TOM YHUCJIC B X0 BBIIIOJIHECHUA (bI/I3I/I‘-ICCKOI‘O HUCCIICO0BaHUA
WM [IPOEKTA) HAa OCHOBE HOBBIX 00CTOSTENLCTB, I3MEHUBIINXCS CUTYAllul, YCTAHOBIEHHBIX OLIHOOK,
BO3HUKIIIUX TPYJHOCTEW;

— 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 opyzux:

— 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 JIOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y 00 YUIAFOIIMXCS
YMEHUU:

— JHCIIOJIB30BAaTh MOHATHS: (U3NIECKHUE M XUMHUYECKHE SBJICHUS; HAOII0IeHUE, SKCIIEPUMEHT, MOCTIb,
THIIOTE3a; €AMHNLBI (PU3NYECKUX BEIMYHMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, KUIKOE, Ta3000pa3HOE); MEXAaHUUYECKOE IBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSMOJIMHEHHOE), TPACKTOPHS, PAaBHOICHCTBYIOMIAs CHII, teopmanus (yrnpyras, miacTudeckas),
HEBECOMOCTb, COOOLIAIOIINECS COCYbL;

— pasnuyath sBieHus (audQy3us; TemI0Boe IBMKEHNE YAaCTUILl BEIIECTBA; pABHOMEPHOE IBUKCHUE;
HEPAaBHOMEPHOE JIBM)KEHUE; NHEPLINS; B3aUMOJICHCTBHUE TEJI; PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHON
OCBIO BpallleHHsI; [lepejaya JaBiIeHus TBEPABIMU TEIaMU, )KUAKOCTSIMH U ra3aMu; atMmochepHoe
JaBJICHHE; IUIABaHME TN, MPEBPALICHUS MEXaHUYECKOM SHEPIUH) MO OIMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX 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; NeHCTBHUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOr0 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 (PU3NUECKUE SIBICHUS, HCTIONb3YsS (PU3NUECKUE BEITUUUHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSDKECTH, BEC Tela, CHJia TPEHHUS, TaBJIeHHe (TBEPIOTO Tela, KUIKOCTH, Ta3a), BRITAIKABAIOIIAS CUIIA,
MexaHu4ecKas paboTa, MOIIHOCTD, IJIEYO CHUJIbI, MOMEHT CHJIBI, KOA((PUITUEHT MOJIE3HOTO IEUCTBUS
MEXaHHU3MOB, KHHETUYECKas ¥ MOTEHINAIbHASL YHEPTHsl ); IPU OMMCAHUH MPABUIHHO TPAKTOBAThH (DU3H-
YECKHUIl CMBICII UCTIONIb3YEMBIX BETMUWH, HX 0003HAUYCHUS U €AUHHIIB (PU3NYECKUX BETUUNH, HAXOIUTh
(GhOpMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMU BETUYUHAMU, CTPOUTD TPaPuKH
M3YYEHHBIX 3aBUCUMOCTEN (DM3UYECKUX BEIIMYHH,

— XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBIICHUS U MPOIIECCHI, UCTIOIB3YS MTPaBUila CIOKEHUS
cuJ (BIOJIb OJTHOM TIpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesaa, MPaBUI0 paBHOBECHUS
phuara (6J10Ka), «30JI0TO€ IPABHUIIO» MEXAHUKH, 3aKOH COXPaHEHHsI MEXaHUUECKON YHEPTHH; IPH 3TOM
JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aMHCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAXKEHUE;

— 0OBACHATH (PM3UYECKUE SIBICHUS, MPOIECCHl M CBOICTBAa TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTyalMi MPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATh MPUUNHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BbsCHEHHE N3 |—2 JTOTMYECKHX IaroB ¢ ONMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH,
bu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pemiate pacu€THBIC 3a1a4M B 1—2 1eHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nUecKkre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a41 3allMChIBATh KPATKOE YCIOBUE, MO/I-



CTaBJISATh (PU3UUECKHE BETUYUHBI B (OPMYJIIBI U IPOBOAUTH PACUEThI, HAXOJUTH CIIPABOYHbIE JTaHHBIE,
HEOOXOUMBIE JJIs PEIICHUs 3a]1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYeHHON (PU3NYECKON BETNYNHBI;

— pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOIIH (PHU3UIECKUX METOJIOB; B OITMCAHUU
HCCJIEIOBAHMSI BBIACIIATH TPOBEPSEMOE MPEAINOIOKEeHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIN Pe3yNbTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITA, JIeJIaTh BBIBOJIBI [10 €T0 PE3yJIbTaTaM;

— TIPOBOJHTH OIBITHI 10 HAOIOCHHUIO (PU3MUYECKHX SBICHUH WM (PU3NYECKUX CBOWCTB TEII:
dbopMyITUPOBAThH MTPOBEPSIEMBIC TIPEIITOIOKEHUS, COOMPATH YCTAHOBKY U3 MIPEIOKEHHOTO 000pyI0Ba-
HUSI, 3a[IMCBIBATh XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBI;

— BBINOJIHATH NPSIMBIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACCHI Tella, 00bEMa, CHUIIbI U TEMIIEPATYPHI
C MCII0JIb30BaHUEM aHAJIOTOBBIX U LU(POBBIX IPUOOPOB; 3aIIMCHIBATh [TOKa3aHUsI IPUOOPOB € YUETOM
3aJJaHHOH a0COIIOTHOM MOTrPEeIHOCTH U3MEPEHNUH;

— TPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OAHOM (pr3nuecKoi BEIMUUHBI OT IPYToil ¢
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO JIBMXKYIIETOCS T€la OT BPEMEHU
JIBIDKEHUS TeJa; CUIIbl TPEHUS CKOJIbKEHUS OT Beca Tella, KayecTBa 00pabOTKM OBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOIIAIN COIPUKOCHOBEHUS TEI; CUJIBI YIIPYTOCTH OT YIJIMHEHUS
IPYKUHBI; BEITAJIKUBAIOILEH CUIIBI OT 00bEMA MOTrpY>KEHHON YaCTH TeJsa M OT IJIOTHOCTH KUIKOCTH, €€
HE3aBUCHMOCTH OT INIOTHOCTH T€Jia, OT MIYOHHBI, HA KOTOPYIO MOIPY>KEHO TEJI0; YCIOBUM IIaBaHUsI T,
yCIIOBUI paBHOBECHS pbluara u 0J0KOB); y4aCTBOBATh B INIAHMPOBAHUU Y4€OHOIO UCCIIEI0BaHUs, COOU
paTh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIIEysl IPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3YIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYUH B BUJE MIPEUIOKEHHBIX TaOJIUI U TpaUKOB, AeTaTh
BBIBOJIBI 1O pE3YyJIbTaTaM HCCIICIOBAHUS;

— M[OPOBOAUTH KOCBCHHLIC U3MCPCHU A (1)I/I3I/I‘ICCKI/IX BCIIMYHH (HJ'IOTHOCTL BCIICCTBA XXUJAKOCTH U
TBépI[OFO TCJIa, CUJIa TPCHUA CKOJIBKCHH A, JaBJICHUC BO3/1yXad, BhITAJIKMBAroIas Cuia, I[GflCTByIOHIaﬂ Ha
HOFPY)KéHHOC B XXUIAKOCTB TCJIO, KO3(1)CI)I/H_[I/IGHT MOJIE3HOI'O JICHCTBUSA MMPOCTBIX MCXElHI/ISMOB), CIICays
npe):[noxceHHoﬁ HWHCTPYKIUU: IPHU BBIITOJIHCHUN I/ISMepeHI/II\/’I CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY
1 BBEIUHCIATH 3HAUCHUE HCKOMOM BCJIIMYMHBI,

— co0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;

— yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIIMECS COCYAbI, 0apOMETp, pbluar, MOJBMKHBIN U HETIOABMKHBIHN OJIOK, Ha-
KJIOHHAS IIJIOCKOCTb;

— XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOI
Ha UX ONHCcaHus (B TOM YHCIie: TOAIIMITHUKY, YCTPOMCTBO BOJOIPOBOAA, THIPaBINYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPUIHEBON HACOC, APEOMETP), UCTIONB3YsI 3HAHUS O CBOMCTBAX (U3UUECKUX
ABJIEHUHN ¥ HEOOXO0UMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTh HH(GOPMAIUIO O IPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
(bU3HYEeCKUX 3HAHWUU B TTOBCETHEBHOM KU3HM JIJIs1 0OecrieueHrst 0€30MacHOCTH TIPU OOpaIICHUH C
npruOOpaMy U TEXHUYCCKHMH YCTPONCTBAMH, COXPAHCHHSI 3JJ0POBBS i COOJTIOICHUS HOPM
HKOJIOTHYECKOTO TMOBEJICHUS B OKPYKAIOIIEH Cpee;

— OCYIIECTBIISATH OTOOP UCTOYHUKOB HH(POpMAIMK B ceTu MIHTepHET B COOTBETCTBUM C 3a/laHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMNXCS 3HAHUHM U IIYTEM CPAaBHEHUS PA3IUYHBIX HMCTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SIBIISICTCSI MPOTHUBOPEYMBON MIIM MOXKET OBITh HEZIOCTOBEPHOM;

— HCIOJIb30BaTh MPU BHITIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIOMYJISAPHYIO JTUTEPATYpPy PU3NIECKOTO



CoJIepKaHus, CIIPaBOYHbIE MaTE€pHaJIbl, pECYPChI CETH MIHTEpHET; BIafieTh NpUEMaMH KOH-
CTIIEKTHPOBAHUS TEKCTa, MPeoOpazoBaHus HHPOPMALIUU U3 OHOIM 3HAKOBOM CHCTEMBI B JPYTYIO;

— CO31aBaThb COOCTBEHHBIE KpaTKUC MMCbMCHHBIC U YCTHBIC COO6H.[CHI/I$I Ha OCHOBE 2—3 UCTOYHHUKOB
uHpOpMaLUU GU3NYECKOTO COJIEPIKAHHS, B TOM YUCIIE YOJUYHO JIENIaTh KPaTKUE COOOIIEHUS O
pe3ysibTaTax NpOEKTOB WM Y4eOHBIX HCCIICAOBAHU; TPU ATOM I'PAMOTHO UCIIOJIB30BATh H3YUCHHBIN
HNOHSATUHHBIN anmapat Kypca GU3HKH, COIPOBOXKIATH BHICTYIIIICHUE MTPE3EHTALIUCH;

— TIPY BBIMIOJIHEHUH Y4EOHBIX TPOEKTOB U HCCIIEAOBAHUIN paclpeielisiTh 00S3aHHOCTH B TPYIINE B
COOTBETCTBUU C IIOCTABJIICHHBIMHU 33/1a4aMH, CJIEIUTH 3a BBIIIOJHEHHUEM IUIaHA JCHCTBUMN, aJl€KBAaTHO
OLICHUBATh COOCTBEHHBIH BKJIaJl B ACSITEILHOCTD IPYIIbI; BHICTPAaUBAaTh KOMMYHUKATUBHOE
B3aUMO/ICVCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIHNX.

8 KJIACC

IIpenmerHble pe3ynbTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y O0yUarOIIUXCS
YMCHMMN:

— UCIIOJIB30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U MOJIEKYJI,
arperaTHbI€ COCTOSTHUS BEILIECTBA, KPUCTAJUTMYECKHE U aMOp(HBIE TeJla, HACBHIIIICHHBIN 1 HEHACHI-
HIEHHBIN Map, BIAXXHOCTh BO3/1yXa; TEMIEPATYpa, BHYTPEHHSISI SHEPTUsl, TEIUIOBOM JBUTATENb;
AJIEMEHTAPHBINA JIEKTPUUYECKUI 3apsl, JEKTPUUECKOE TIOJIE, IPOBOJHUKU U TUDJIEKTPUKH, TOCTOSTHHBIN
ANEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pa3nuuaTh SBJICHUs (TETIIOBOE pacllipeHre/c)kaTue, Teronepeaaya, TerIoBoe paBHOBECHE,
CMa4yMBaHUe, KAMWUISPHBIE SBJICHUS, HCIApPEHHUE, KOHIEHCAlNsl, IJIaBJIEHUE, KPUCTAIIIA3a s
(oTBepaEeBaHKE), KUTICHHE, TEIIONepeiaya (TeTIONPOBOIHOCTh, KOHBEKITHS, H3TyUYeHNE); DICKTPHU3aIU
TeJ, B3aUMOJICHCTBUE 3apsIIOB, JEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICUCTBUE
MarHMTOB, I€WCTBHE MAarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKIIUS) 110 OTIH-
CaHMIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PHU3HUECKOE
SBJICHUE;

— Ppacrmo3HaBaTh IMPOSBICHHUE M3YYEHHBIX (DU3MYECKHX SIBICHUH B OKPYKAIOIIEM MHUpE, B TOM YHCIIe
¢du3nueckue sIBIEHUS B IPUPO/JIe: TOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE SIBJICHUS B IPUPOJE,
KPHUCTAJUTBI B IpHpoJe, n3nydenne ConHIa, 3aMep3aHie BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHne
POCHI, TYyMaHa, UHesl, CHEeTa; dJICKTPUIECKHE SBICHUS B aTMoc(depe, SIEKTPHYECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE TIoJie 3eMJIH, Apet( MO0 COB, pOIb MArHUTHOTO TIOJIS ISl KU3HM Ha 3eMiie, MOJISIpHOE CH-
SIHUE; TIPY 3TOM MIEPEBOIUTH MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BBIACIATH CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBIICHHIA;

— OMKCHIBATh U3YUYEHHBIE CBOICTBA TET U (PU3NUECKHE SABJICHUS, UCTIONIb3Ys (PU3NYECKUE BEITUYUHBI
(TeMrieparypa, BHYTPEHHSI SHEPTHUsl, KOJIMYECTBO TEIUIOTHI, Y/AeJIbHas TEIIOEMKOCTD BEIIECTBA,
yJleNbHas TEeIJIoTa IJIaBJIEHUs, ylelbHas TeIIoTa mapooOpa3oBaHus, yieiabHas TEII0Ta CTOPaAHHS
TOIIMBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAlllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
IEKTPUYECKUI 3apsifl, CUIIA TOKA, IIEKTPUYECKOE HAMPSKEHNUE, COIIPOTUBIICHHUE IIPOBOJIHUKA, YAEIbHOE
COTIPOTHUBIIEHUE BEIIECTBA, pad0Ta U MOILTHOCTh ANEKTPUUYECKOTO TOKA); MPU ONMMCAHUU TPABUIBHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIONB3yEMBIX BETMUMH, 0003HAUECHUS U €AMHUIBI (PU3NUECKUX
BEJIMYMH, HAXOAUThH (YOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (DU3MUECKYIO BEIMUYHUHY C JPYTUMH BETUYHMHAMU,
CTPOUTH TPAPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUS U MTPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPUH CTPOEHUS BEIIECTBA, PUHIIMII CYTIEPIO3UINH MOJIeH



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

— OOBSICHATH PU3NUECKUE NIPOLIECCH] U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE CUTYAIMIl TPAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BhIABIATh IPUUMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTh 00BsC-HEHUE U3 | -
2 JOrMYEeCKHUX IIaroB ¢ onopoi Ha 1 - 2 u3y4eHHBIX CBOWCTBA (PM3UUECKUX SBICHUN, (PH3UUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM; peraTh pacu€THbIC 3a7a4u B 2 - 3 1eHCTBUS, UCTIOIB3YS 3aKOHBI U
(GopMyIbl, cBA3bIBAIOIINE (U3NUECKHE BEIMYUHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3allUChIBATh
KpaTKoe YCJIOBUE, BBISIBIIATh HEIOCTATOK JAHHBIX JUIS pEILICHHs 3a/1a4, BBIOMPATh 3aKOHBI U ()OPMYIIbI,
HEo0XoAuMble 1711 €€ pelleHus, IPOBOAUTh PACUYEThl U CPAaBHUBATH MOJYYCHHOE 3HaUYCHHUE (PU3NUECKOI
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMY;

— pacno3HaBaTb HpO6JICMI)I, KOTOPBIC MOKHO PCIIWTDH ITPH ITOMOIIHA (1)I/ISI/I‘~ICCKI/IX MCTOHOB; UCIIOJIL3YH
OIMHUCAHUC UCCIICAOBAHMs, BEIACIIATE IPOBECPACMOC MPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTDL ITOPsAAKA
IMPOBCACHUA UCCIICAOBAaHUSA, ACJIaTh BBIBObI;

— TPOBOJUTH OMBITHI 10 HAOJIIOEHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TEJ
(KanuJUIApHbIE SIBJICHHS, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH MPO-
1[ecca OCTHIBaHUS/HArPEBaHMUs TIPU M3IIYUYECHUH OT [[BETA W3JTyYaroIIei/OTIOMAI0Iel TOBEPXHOCTH;
CKOpOCTb UCIIapEeHHUs BOJIbI OT TEMIIEPATyPhl XKHUAKOCTH U IUIOIIAAN €€ MOBEPXHOCTH; AIIEKTPHU3aLUS Tell
Y B3aUMOJIEUCTBUE AIEKTPUUECKUX 3apA0B; B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YyaJIU3allHsl
MarHMTHBIX MOJIEH TIOCTOSIHHBIX MarHUTOB; JE€HCTBUS MArHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA AJNEKTPOABUTaTENsI IOCTOSHHOTO TOKA): (hOPMYJINPOBATh
poBepsieMble MPEAINONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOT0 000py/10BaHNUs; ONUCHIBATh
XOJ1 OTbITa U (POPMYJIUPOBATH BHIBOBL;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIAXKHOCTH BO3/1yXa, CWUJIbI TOKA,
HAIPsSZKCHUS C UCITOJIB30BAHUECM aHAJIOTOBBIX HpI/I60pOB 1 JaTYUKOB (1)I/I3I/I‘-ICCKI/IX BCJIMYWH; CPABHUBATDH
PE3YIbTAThL I/I3MepeHI/II71 C y‘{éTOM 3a,I[aHH01>i a0COJIFOTHOM NOTPCIIHOCTU;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUYECKON BETUYHMHBI OT APYTOM ¢
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCMOCTh COMTPOTUBIIEHHS IPOBOIHUKA OT €T0 JIIHHBI,
IJIOIIAU TIONIEPEYHOr0 CEYEHHUS U YIEIBHOIO CONPOTUBIIEHUS BELIECTBA IPOBOIHUKA; CUJIBI TOKA,
UYIIETO Yepe3 MPOBOIHUK, OT HANIPSKEHUS Ha MPOBOJHUKE; UCCIIEIOBAHUE TTOCIEA0BATEILHOIO U Ma-
paJIENbHOTO COETUHEHUH MPOBOIHUKOB): MJIAHUPOBAThH UCCIIEJOBaHUE, COOMPATh YCTAHOBKY U
BBITIOJTHSITh H3MEPEHUS, CIIETYs TIPEIIIOKCHHOMY TIIaHy, (PUKCUPOBATh Pe3yIbTaThl MOJYyYeHHON
3aBUCHMOCTH B BUJI€ TAOJIUIl U TpaUKOB, AeJaTh BEIBOJBI MO PEe3yIbTaTaM HCCIEIOBAHUS;

— M[POBOAUTH KOCBCHHLIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCIIMYHH (y,[ICJ'IBHaH TEIUIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHUC ITPOBOJIHHKA, pa60Ta U MOIIHOCTD 3JICKTPHUYCCKOT'O TOKa)Z IIaHUPOBATb U3MCPCHU,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY, CIICAYS HpCI[HO)KeHHOﬁ HHCTPYKIIMU, U BBIYHUCIIATDH
3HAYCHHEC BCIIMYNHBI,

— co0oaaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH NPU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS M3YyYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOii
Ha UX ONMCaHUsA (B TOM YHCJIE: CUCTEMA OTOIJICHUs JOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEpMETD,
BOJIETMETP, CYETUHK IEKTPUUECKOM SHEPTHHU, dJIEKTPOOCBETHTEIbHBIE TPHOOPHI, HATPEBATEILHBIC
AIIEKTPONPUOOPHI (TPUMEPBI), HNEKTPUUECKHE MPEIOXPAHUTEIH; SJIEKTPOMATrHUT, 3JIEKTPOIBUTATEIIb
IIOCTOSIHHOT'O TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NUYECKUX SIBIECHUN U HEOOXOIMMbIE
¢u3nueckre 3aKOHOMEPHOCTH;



— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CrOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI JIEKTPUUECKUX LIETE ¢
NIOCJIEZI0BATEbHBIM U MapajlIeIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JIEKTPUYECKUX LENeH;

— TPUBOJIUTH MPUMEPHI/HAXOAUTh HH(OPMAIHIO O TPUMEpPaxX MPAKTUYECKOTO UCTIONb30BAHUS
(bu3MYECKUX 3HAHWI B MOBCEIHEBHOM XKH3HU JIJIs1 00ecTieueHust 6€30MacHOCTH MPH OOpaleHHH ¢ Ipuoo-
paMu ¥ TEXHHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOACHUS HOPM IKOJIOTHUECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

— OCYIICCTBIISATh TMOUCK HWHQOpMAIMK (U3HUECKOTO CcoAepkKaHus B ceTu MHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MyTEM CpaBHEHUS JAOTMOIHUTENbHBIX HCTOUHUKOB BBIICTATH HHPOPMAIIHIO,
KOTOpasi SIBJSETCS MPOTUBOPEUUBOI HIIM MOKET ObITh HETOCTOBEPHOM;

— HCII0JIb30BaTh IPH BHIMOJIHEHUH YUE€OHbBIX 33JJaHUH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (PU3HUYECKOTO
COJIepKaHus, CIIPAaBOYHbBIC MaTEpPHUAJIb, pecypcsl cetu IHTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBAHUSI TEKCTa, peoOpa3oBanHus HH(POpMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHMs, 000011ast nH(pOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UYECKOTO COEPIKAHMS, B TOM YHCIIE MyOJIIMYHO MPEICTABIATH PE3YIbTaThI
IIPOEKTHOM WJIM MCCIIEN0BATENBCKON AEATEIbHOCTH; IIPU 9TOM I'PAMOTHO HCIIOJIb30BaTh U3YYECHHbIN
HNOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOXKAATH BBICTYIUICHUE NPE3EeHTALUEH;

— MIpH BBIIIOJIHEHUH Y4EOHBIX TPOEKTOB U HCCIEN0BaHUN (PU3NYECKUX MPOLIECCOB PACIIPENETATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C ITOCTABJIEHHBIMH 3a/1a4aMH, CJIEIUTh 32 BBIIIOJHEHUEM IIJIaHA
NeMCcTBUI M KOPPEKTHPOBATH €T0, aI€KBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]l B 1€ATEILHOCTD TPYIIIIBI;
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

9 KJIACC

[TpeameTrHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0yUarOIIUXCSI
YMEHUU:

— HCIOJIB30BaTh NOHATHA: CUCTEMA OTCUETA, MaTEpUalbHAasl TOUKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOT0 JIBHKEHUS, nepopmanus (yrnpyras, miacTu4eckas), TpeHue, IeHTPOCTPEMHUTENIbHOE
YCKOpEHUE, HEBECOMOCTD U MEPETPY3KH; LIEHTP TSHKECTU; aOCOIIOTHO TBEPIOE TEJIO, EHTP TAKECTU
TBEP/OrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIEOaHUsI U BOJIHBI, 3BYK, HH(PaA3BYK U yIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, [IKaJIA JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTH,
CHEKTPBI UCITYCKAHUS U TIOTJIONIEHHS; alb(a, 6eTa 1 raMMa-u3Iy4eHus, U30TOIbl, SiAepHast SHEPreTUKa;

— pa3nuyaTh SABJIEHUS (PABHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JIBUKEHUE, CBOOOHOE MaICHHUE TEJ, PABHOMEPHOE JIBHKEHUE TI0
OKPYKHOCTH, B3aUMOJICHCTBHUE Tell, PeaKTUBHOE JBIKCHUE, KOJIe0aTeIbHOE IBUKEHHE (3aTyXaloIue 1
BBIHYX/ICHHbIE KOJIeOaHUs), pe30HAHC, BOJHOBOE JIBI)KEHUE, OTPAKEHUE 3BYKA, MPSMOJIMHEHHOE
pacnpoCTpaHEHHUE, OTPAKEHUE U MIPEIOMIIEHUE CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA,
paznoskeHue 0eoro cBeTa B CIEKTP U CIOKEHHE CIIEKTPaIbHbBIX [IBETOB, TUCIIEPCHs CBETA,
€CTECTBEHHAs paIMOaKTUBHOCTb, BOSHUKHOBEHUE JTUHEHYATOrO CIIEKTPa U3TYyUEHUs1) IO OMKUCAHUIO HX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBICHHUE;

— Ppacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SBICHUI B OKpY)KarolieM MUpe (B TOM YHUCIie
¢du3uUeckre sIBICHUS B IPUPOJIE: PUIIMBBI U OTIMBBI, IBMKeHUE M1aHeT COTHEUHOW CUCTEMBI,



PEaKTUBHOE JIBUKCHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMHU, 36MIICTPSICEHHUE,
ceificMHuYecKHe BOJIHBI, IIyHaMH, 3X0, [[BETa TeJl, ONTHYECKHE SABJICHUS B IPUPO/JIE, OMOIOTHUECKOe
JeicTBUE BUIMMOTO, YIbTPa(QHOIETOBOIO U PEHTTEHOBCKOTO U3ITy4eHHUN; €CTECTBEHHBIH
pannoaKTUBHBIA (HOH, KOCMUYECKHE JIYUH, PAAMOAKTUBHOE H3IIyuYeHHE TPUPOTHBIX MUHEPAJIOB;
JeiicTBUE paIMOAKTUBHBIX U3ITyYEHUN Ha OPraHu3M YeJIOBeKa), IPU ATOM IEPEBOAUTH MPAKTUUYECKYIO
3aJa4y B yUeOHYIO, BBLICTISATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKY (PU3NUYECKHX SIBICHUI;

— OIIMCBIBATh U3yYCHHBIC CBOWCTBA TeJ U (PM3NYECKUE SBJICHUS, UCIIONB3Ys (PU3MUECKUE BETUUNHBI
(cpenHsst © MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIepeMeIleHue,
IyTh, YTJI0Basi CKOPOCTh, CUJIA TPEHUS, CUIIA YIIPYTOCTH, CHJIA TSYKECTH, YCKOPEHUE CBOOOIHOTO
naJIeHus], BEC Teja, UMILYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYecKas paboTa U MOIHOCTh, IOTEHIMAJIbHAS
DHEPIHUs TeJla, IOJIHATOrO HaJl IOBEPXHOCTBIO 36MJIM, IIOTEHIIUAIbHAS SHEPT Ul CKATON IIPYKUHBI,
KHHETHYECKasi SHEpIHsl, MOJHasi MEXaHUYecKasl SHEeprus, epuoj U 4acToTa KojaeOaHui, JJInHa BOJIHBL,
IPOMKOCTb 3BYKa U BbICOTA TOHA, CKOPOCTh CBETA, [10KA3aTEN b MPEIOMIICHHSI CPEIbI); IPU ONHUCAHUU
IIPABUJIBHO TPAKTOBATh PU3NYECKHUII CMBICII UCIIOJB3YEMBIX BEJIMUNH, 0003HAUEHUS U €INHULIBI
(GU3MUeCKUX BEITUUMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE JAHHYIO (U3NUYECKYIO BETUUUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKN N3yYCHHBIX 3aBUCUMOCTEH (DU3MUECKHUX BEINYHH;

— XapaKTCpUu3oBaTb CBOIMCTBa TCII, (I)I/I?»I/I‘ICCKI/Ie SABJICHUA U IIPOUECCChI, UCITOJIb3YA 3aKOH COXPAHCHUS
OHCEPIuu, 3aKOH BCCMUPHOT'O TAT'OTCHUS, IPUHIUIT CYIICPIIO3UIIUU CUIT, IPUHIHUII OTHOCUTCIIBHOCTU
Fam/meﬂ, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHUA UMITYJIbCA, 3aKOHBI OTPAXXCHUA U IIPCIIOMIICHHA CBCTA,
3aKOHbI COXPAaHCHUS 3apsAaA0BOro 1 MaCCOBOI'0 YU CCII ITPH AACPHBIX PCAKIUAX; ITPH 3TOM J1aBaTb
CJIOBCCHYIO (I)OpMyJII/IPOBKy 3dKOHa U 3alUCBIBATH €0 MATCMATHYCCKOC BBIPAKCHUC,

— 00BACHATH (PU3NYECKUE TIPOLECCH M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OObsIC-
HEHME U3 2—3 JIOTMUECKHUX I1aroB ¢ ONOpoi Ha 2—3 M3y4YEHHbIX CBOWCTBA (PU3NUECKUX SBICHUH,
(GU3UUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiaTh pacyE€THBIE 3a7auu (OMUparOIIUecs Ha CUCTeMY U3 2— 3 ypaBHEHHIl ), UCTIONB3YS 3aKOHBI U
dbopMyIIBI, CBSI3bIBaIONINE (PU3NYECKHUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIIOBHS 3a]]a4H 3aMHChIBAThH
KpaTKO€ YCIIOBHUE, BBISBIIATH HEJOCTAIONINE WU U30BITOUHBIE JaHHBIC, BEIOUPATh 3aKOHBI M JOPMYJIBI,
HEOOXOUMBIE JJIs PEIICHUs, TPOBOJIUTE PACUYETHI M OIEHUBAThH PEATHCTUYHOCTD MOIYYEHHOTO
3HA4YCHHS (PU3MUECKON BETMYUHBI;

— pacmno3HaBaThb HpO6J’IeMBI, KOTOPBIC MOKHO PEIIUTDH ITPU ITOMOIIH (1)I/ISI/I‘IeCKI/IX MCTOAOB; UCIIOJIB3Ys
OIMMCAHUE UCCIICAOBAaHMs, BEIACTIATE IIPOBEPACMOEC MMPEATIOJIIOKCHNUE, OLICHUBATH ITPABUJIBHOCTDL ITOPSAAKA
IMMPOBEACHUA UCCIICA0BAaHNUA, ACJIaTh BBIBOABI, MHTCPIIPETUPOBATDL PE3YJIBTAThI H&6J’IIO)I€HI/II?I " OIIBITOB,

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABJICHUHN WK (PU3HUECKUX CBOMCTB TN (M3y4YeHUE
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMs YHEPTUH; 3aBUCUMOCTb Nepro/ia Koaebanuit
NPYKWHHOTO MasiTHAKa OT MacChl I'py3a M KECTKOCTH TPYXHHBI M HE3aBUCHMOCTD OT aMIUTUTYIbI
MaJIbIX KOJIeOaHMil; MPSIMONIMHEHHOE paclpoCTpaHEHHE CBETa, pas3lioKeHHe Oenoro cmera B
CIEKTp; M3Y4YEHUE CBOMCTB M300pa)K€HMsI B IJIOCKOM 3€pKasie M CBOICTB M300pakeHUs NpeMeTa B
coOuparorieit 1nH3e; HabIr0IeHUE CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3JIYUYEHHS): CAMOCTOSTEIHHO
coOupaTh yCTAaHOBKY M3 M30BITOYHOTO HA0Opa 000PYIOBAHMS; OTIMCHIBATH X0/ OMBITA U €TO0
pe3yabTaThl, GOPMYIUPOBATH BHIBOKI;

— TPOBOJUTH MPU HEOOXOTUMOCTH CEPUIO MPSIMBIX U3MEPEHHH, ONIpeeNss CpeHee 3HaueHne
H3MEpsSIeMON BeIMUMHBI (POKYCHOE pacCTOSTHUE COOMparoIel JTMH3bI); 000CHOBBIBATH BHIOOD CIIOc00a
M3MEPEHHS/M3MEPUTEITLHOTO TTPHOOpa;



— TPOBOIUTH UCCICIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIHYWH C UCIIOJIB30BAHUEM MPSIMBIX
U3MEpEHMil (3aBUCUMOCTh MYTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOU CKO-
pocTu; eprojia KojieOaHuii MaTEMaTHIEeCKOTO MasiTHUKA OT JUIMHBI HUTH; 3aBHCUMOCTH YTJia
OTpa)XKEHMsI CBETA OT yIJia MaJeHUs U yIila MPeIOMIICHHS OT yIJla NaJeHUsl): IIIaHUpOBaTh UCCIEN0-
BaHUE, CAMOCTOSATEIHHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YNIbTAThI MTOJIYYEHHOM 3aBUCUMOCTH
(GuU3HYECKUX BEIMYHMH B BUJIC TAOIUI] 1 TpapUKOB, JeNIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHMS;

— MPOBOAUTH KOCBEHHbIE U3MepeHUsl (PU3NUECKUX BEJIIMYMH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tella MpH
PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOHOTO NMaJeHUs, KECTKOCTh MPYKUHBI, KO3)PHUIIHEHT
TPEHUSI CKOJIBKCHHSA, MeXaHWdeckas padoTa M MOIIHOCTb, YaCTOTa U MEePUO] KOJIeOaHui
MaTeMaTHYECKOTO U MPY>KUHHOTO MasSTHUKOB, ONITUYECKAsl CHJIa COOMPAIOIEH JIMH3bI, PaH0AKTUBHBIN
¢oH): mIaHUPOBATH U3MEPEHHS; COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHITH U3MEPEHUS,
clenysl MpeAsIoKeHHON HHCTPYKIIMK;, BBIYUCIISATH 3HAYCHHE BETUYUHBI M aHATTU3UPOBATh MOJTyYCHHBIE
pe3yNbTaThl ¢ YYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUI;

— CoOI0IaTh MpaBHiIa TEXHUKK 0€30MaCHOCTH NpU paboTe ¢ 1abopaToOpHBIM 000pYyI0BaHHUEM;

— pasjan4yaTb OCHOBHBLIC ITPU3HAKH U3YUCHHBIX (1)H31/II-IGCKI/IX MOI[@JIGI;'II MarcpuajibHas TO4YKa,
a0COJIFOTHO TBép)IOG TCJIO0, TOYCUHBIM UCTOUHUK CBCTa, JIY4, TOHKAaA JIMH34a, IIJIaHCTApHaA MOJCJIb aTOMa,
HYKJIOHHast MOZICJIb aTOMHOTO fA1pa;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX HMPUOOPOB M TEXHUUECKUX YCTPOUCTB C ONOPOI
Ha UX ONHCaHUsA (B TOM YMCIIE: CIIUIOMETP, JATUYUKHU MOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, IEPUCKOI, (hoToamnmapar, onTHIECKUEe CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunbcona), ucnosb3ys 3HaHUS O CBOMCTBaX (PM3MUYECKUX SIBICHUN U HEOOXOAUMbBIE (PU3HUECKUE
3aKOHOMEPHOCTH;

— HCIOJIB30BaTh CXEMbI M CXEMATHUYHbIE PUCYHKH U3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUUYECKUX MPOLIECCOB NP PEHICHUH y4eOHO-TTPaKTUYECKUX 33]1a4;
ONTUYECKHE CXEMBI AJIs IOCTPOEHUS N300paKeHNH B IIJIOCKOM 3€pKajle U COOMparollel JINH3E;

— MPUBOJUTH NPUMEPHI/HAXOIUTh HHPOPMAIIHIO O TPUMEpaxX MPaKTUYECKOTO UCIIOJIb30BAHUS
(bu3HYEeCKUX 3HAHU B MIOBCETHEBHOMN KU3HU JIJIsl o0ecTieueHus 0€30MacHOCTH TP 00palleHnu ¢ mpuodo-
paMy U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUsS 3I0POBBS M COOIIOJCHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPEIE;

— OCYIIECTBJIATh MOUCK MH(MOpMAITUU (HU3HIECKOTO COJIEPKaHMs B CeTH MHTEpHET, CaMOCTOSTENHHO
bopMyIUPYS MOMCKOBBIN 3aMPOC, HAXOUTh yTH OMPEAEIICHUS TOCTOBEPHOCTH TTOTYICHHOM
uH(pOpMaIIMK Ha OCHOBE UMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIHHBIX HCTOYHHUKOB;

— HCIIOJIb30BaTh MPH BHITOJIHEHUH YU€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HYECKOTO
COJIepKaHus, CIPaBOYHbIE MaTEPHAJIbI, pecypchl cetn IHTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HHPOPMALIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— CO31aBaThb COGCTBGHHBIG IIMCBMCHHBIC U yCTHBIe COOGH.IGHI/IH Ha OCHOBC I/IH(bOpMaI_II/II/I n3
HECKOJBKMX UCTOYHUKOB (PU3UUYECKOTO COJIEP KaHUs, TyOIUYHO MPEACTABIATH PE3YJIbTAaThl IPOSKTHON
WJIM UCCIIEIOBATENIbCKOM EATEIbHOCTH; ITPHU 3TOM I'PAMOTHO MCIOJIb30BATh U3YYEHHbBIN MOHSITUHHBIN
anmapar u3y4aeMoro pasnena (pU3uKd U COMPOBOXKIATH BEICTYIUICHHUE IPE3CHTAINEH C YIETOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC

No
n/n

HaumeHoBaHue pa3e/ioB H TeM NPOrPaMMbl

KoaunvectBo yacon

BCEro KOHTPOJIbHbIE paﬁOTLI

NMPaKTHYeCKHe PadoThI

JneKkTpoHHbIe (HU(POBLIE) 00pa3oBaTeIbHbIE PeCYPChI

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

11

®duznka — HayKa o mpupoje

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

1.2.

Du3uyecKue BeTHYUHBI

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

13

EcTecTBeHHO- HAYYHBIIi MeTO/ MO3HAHHUSA

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ruffizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

Hroro no pazaery

Paznen 2. HepBonaqaﬂbHue CBe¢/IeHMsl 0 CTPOCHHH BellecTBa




2.1

CTpO&Hl’[e BelecTsa

http://school-collection.edu.ru
http://fcior.edu.ru
http://www_fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

2.2.

JBu:keHue M B3aHMO/IeliCTBHE YaCTHI] BelIeCTBA

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

2.3.

ArperaTm,Ie COCTOSIHUSA BEIIECTBA

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

Hroro no paszzeny

Paznen 3. IBuskeHne U B3auMojieicTBHE TeJl

3.1

MexaHnuyecKoe JIBH:KeHHe

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ruffizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika




3.2.

HWnepuus, macca, IIOTHOCTH

http://school-collection.edu.ru
http://fcior.edu.ru
http://www_fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

3.3.

Cuaa. Buasl cui

14

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

Hroro no paszzeny

21

Pasnen 4. JlaBieHue TBEPABIX TeJI, ;KUAKOCTEH M ra3oB

4.1.

ﬂaBJ’IeHI/le. Hepenaqa JAaBJICHUSA TBép)]bIMl/l TeJaMH, )KHAKOCTAMH U ra3aMu

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

4.2.

JlaBi1eHue JKUAKOCTH

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika




4.3.

ATMocdepHoe JaBiieHHe

http://school-collection.edu.ru
http://fcior.edu.ru
http://www_fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

4.4.

,Zleﬁcnme JKHAKOCTH M ra3a Ha HOl"py)Kél-[HOC B HHX TeJI0

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

HWroro no pazaeny

21

Paznen 5. PaGoTa u MOIIHOCTE. DHeprusi

5.1.

PadoTa u MOIIHOCTH

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

5.2.

IIpocTblie MeXaHU3MBI

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ruffizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika




5.3. | Mexannueckasi SHeprus

http://school-collection.edu.ru
http://fcior.edu.ru
http://www_fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

HWroro no pazneny:

12

PesepBHOe Bpems

OBLIEE KOJIMYECTBO YACOB I1I0 [TPOTPAMME

68 6

8 KIIACC

Ne HaumeHoOBaHHUe Pa3IeJiOB H TeM MPOrPaMMbl
n/n

KosnvecTBo yacon

BCEero KOHTPOJIbHbIE paﬁm‘u

NpaKTHYecKHe padoThl

JaexkTpoHHbIe (HU(POBLIE) 00pa3oBaTeJbHbIE PECYPCHI

Pasgen 1. TemnoBble siBJaeHUs

1.1. | Ctpoenne u cBoiicTBa BenecTBa

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

1.2. | TennoBbie mpouecchbl

21 2

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika




Hroro no pazaery

28

Paznen 2. DneKTpHYecKHe H MATHHTHBIE SIBJICHHUS

2.1

JJIeKTpHYecKHe 3apsabl. 3apskeHHbIe TeJla U HX B3aHMoJeiicTBHe

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ruffizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

2.2.

IocTosAHHBIN 3JIeKTPUYECKHIi TOK

20

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

2.3.

MarHuTHbIe siBJIEHHS

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

2.4.

DJIeKTPOMATHUTHAS MHAYKIHUS

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika




Hroro no pazaery

37

PesepBHoe Bpems

OBILIEE KOJIMYECTBO YACOB II0 [TPOTPAMME

68

9 KJIIACC

No
n/

HaumeHoBaHue pa3aesioB H TeM NPOrPpaMMbl

KoaunyectBo yacon

BCEro

KOHTPO/IbHbIE
padoTsl

NMpaKTHYecKHe
padoTbl

JnexkTpoHHbIe (HU(POBHIE) 00pa3oBaTeJbHbIE
pecypcsl

Paznen 1. Mexanuveckue siBJeHUst

1.1

Mexannveckoe IBHKeHHE H CTIOCOOBI €ro OMMCAHUS

16

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

1.2.

B3aumopeiictBue Tea

17

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

13.

3aKoHBI COXpaHEHUS

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

Hroro no pazzueny

42




Pasnen 2. Mexanu4eckue Ko1e0aHUsA H BOJIHBI

2.1

Mexanuyeckune KoJiedbanus

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

2.2.

MexaHnuecKne BOJTHBI. 3BYK

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

Hroro no paszzeny

15

Paznen 3. aﬂeKTpoMarﬂlflTHOE 110J1¢€ U 3JICKTPOMArHUTHBIC BOJIHBI

3.1

aﬂeKTPOMaFHI/lTHOQ 10J1¢ U JJICKTPOMATrHUTHBIC BOJIHbBI

http://school-collection.edu.ru
http://fcior.edu.ru
http://www_fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

Hroro no paszzeny

Pasgen 4. CBeroBble IBJICHHSA




4.1.

3akoHbI pacnpocTpaHeHus CBeTa

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

4.2.

JIMH3BI M ONTHYECKHE NPHOOPBI

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

4.3.

Paznoxenne 0e10ro cBeTa B CIEKTP

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

Hroro no paszzeny

15

Pasgen 5. KBaHTOBBIE SIBJICHHS

5.1

I/Icnycxaﬂue H IOrJIoOEeHHe CBETa aTOMOM

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika




5.2.

CTpOCl—[I/le AaTOMHOI'0 s1Apa

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

5.3.

SInepHble peakuuu

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

HWroro no pazaeny

17

Pazgnen 6. IloBTOpHTE/ILHO-00001A0IMIT MOTYJIb

6.1.

CucremaTusanus u 06001eHNe NPeAMETHOT0 CONAEP:KAHUS H ONBITA eI TeJIbHOCTH, IPHOOPETEHHOTO NIPH U3Y4eHHH
BCEro Kypca (pusuku

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

Hroro no paszzeny

OBLIEE KOJIMYECTBO YACOB I1I0 [TPOTPAMME

102




ITHOYPOYHOE IINTAHUPOBAHHUE

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

1. |Hucrpykrax nmo Th.Uro uzyyaer gusuka. 1 0 0 [TucbMeHHBII
Hekotopsie pusnueckre TepMHUHBI. KOHTPOJIb;

YcrHbIi
OI1poC;

2. |HabGmroneHus U OMBITHL. 1 0 0 [TuceMeHHBIN
KOHTPOJIb;
YcrHbI
OIIpOC;

3. | dusuueckue BeauuuHbl. M3mMepenue 1 0 0 [TuceMeHHBIH

(U3NIECKUX BETUYNH. KOHTPOJIb;
YcrHbI
OIpoC;
4. | TOYHOCTH U MOTPEIIHOCTh U3MEPEHU. 1 0 0 ITuceMeHHbIN
KOHTPOJIb;
YcrHbI
OIpOC;

5. | Uuctpykrax no Th. JlaboparopHas 1 0 1 [TpakTueckas
pabotalNel: «OmnpeneneHue 1EHBI TeICHUS pabora;
W3MEPUTEIILHOTO IPUOOpay.

6. | ®usuka U TEXHUKA. 1 0 0 [TucbmMeHHbIi

KOHTPOJIb;
YcrHbI
OIpoC;

7. | Ctpoenue BemecTBa. MOJIEKYIIbI. 1 0 0 [TuceMeHHbBIH

BpoyHoBCKOE IBMKEHUE. KOHTPOJIb;
YcrHbI
OIpoC;

8. |Uuctpykrax no Th. JlabopaTopHas 1 0 1 IIpakTrueckas
pabotaNe2 «M3mepeHue pa3MepoB MaJIbIX pabora;

9. | duddysus B razax, sKUAKOCTAX U TBEPABIX |1 0 0 [TuceMeHHBIH
Tenax. BzanMHoe npuTsbKeHue u KOHTPOJIb;
OTTAJIKUBAHUE MOJIEKYIL. YcrHbIi

OIIpoC;




10. | ArperatHbie COCTOSIHUS BEIIECTBA. [TnceMenHbIM
Pa3nnune B MONEKYISIPHOM CTPOEHUH KOHTpOJIb;
TBEPABIX TEJ, )KUIKOCTEH U Ta30B. YcrHbII

OIIpoC;

11. | KonrpounsHas padota Nel Konrponbnas
«I[lepBoHauanbHbIE CBENCHUS O CTPOCHUN pabora;
BELICCTBAY.

12. | Mexanuveckoe aBuxeHue. PaBHoMepHOE U [TuceMeHHbIN
HEPABHOMEPHOE JBH>KEHHUE. KOHTPOJIb;

YcrHbIit
OIIpoC;

13. | Cxopocts. EqunuIier ckopocTu. IInceMeHHBIM
KOHTPOJIb;
VYcrHblii
OIpoc;

14. | Peienue 3amau «Pacuer myTH U BpeMEHU [TucbMeHHBII
JBUKCHUSI. KOHTPOJIb;

YcrHblid
OIpoc;
15. | Pemenne 3amau «Pacuer myTH U BpeMeHn IInceMeHHBIM
JBUKESHUSI. KOHTPOJIb;
YcTHbI
OIpoc;
16. | Muepuus. Bzaumoneiictue ten. IInceMeHHBIH
KOHTPOJIb;
YcTHBIN
OIIpoC;

17. | Macca tena. Equnauiel Mmacebl. I3mMepenue [TnuceMeHHbII

Macchl TeJa Ha Becax. KOHTpOJIb;
YcrHbI
OIIpoC;

18. | Uucrpykrax mo Th. JlabopaTopHas [TpakTuueckas
pabotaNe3 «M3mepeHue Maccel Tea Ha pabora;
PBIYQKHBIX BECAX).

19. | IInoTHOCTH BemiecTBa. [TucsMeHHBbIH

KOHTPOJIb;
YcrHbIi

OIIpoC;




20. | Pemrenue 3amau «Pacuyér maccel 1 00bEMa [TucbMEHHBII

TeJa MO €ro MIOTHOCTH. KOHTPOJIb;
YCTHBIN
OTpoc;

21. | Uucrpykrax no Th. JlaboparopHas [TpakTuyeckas
pabotaNed «M3mepenue oobemMa Temay. pabora;
JIaboparopHast pabora Ne5 «M3mepenue
IJIOTHOCTHU TBEPJIOTO TEa.

22. | Pemenue 3amau «Macca tena. [InmoTHOCTB IIncemeHnnsbIit
BEIICCTBAY. KOHTPOJIb;

YCTHBIN
OTIpoC;
23. | KonrposnbHast pabota Ne2 «MexaHHUECKOH KonTponbhas
IBUKEHHE. Macca U TUIOTHOCTBY. pabora;
24. | Cuna. SIBnenue taroreHus. Cuia TSHKECTH. [IucemeHHbIM
KOHTPOJIb;
YCTHBIN
OTIpoC;

25. | Cuna ynpyroctu. 3akoH ['yka. [TuceMeHHBIN
KOHTPOJIb;
YcTHbIN
OTIpoC;

26. | Bec tena. Equnuiibl cuitbl. CBsI3b MEXIY [TuceMeHHbBIH
CWJIOH TSKECTH M Maccoil Tena. KOHTPOJIb;

YcTHbIM
ompoc;

27. | Jnaamomerp. [TuceMeHHBIN

KOHTPOJIb;
YcTHbIN
OTpoc;

28. | Uuctpykrax no Th. JlaboparopHas [TpakTuueckas
pabotaNe6 «I'pagynpoBaHue MNPy UHBI U pabora;
HU3MEpEHUE CHJT TMHAMOMETPOM).

29. | CnoxeHue IBYX CHJI, HAIIPABJICHHBIX I10 [TuceMeHHBIH
OJHOU npsiMOM. PaBHOAENCTBYIOIIAs CHUJL. KOHTpPOJIb;

YCTHBIN
ompoc;

30. | Cuna tpenus. Tpenus mokost. TpeHue B [TucbMeHHbII
MIPUPOJIE U TEXHUKE. KOHTPOJIb;

YcrHbIi

OIIpoC;




31. | Pemenue 3amau «B3auMoieiicTBUE TeIL. IInceMeHHEbII

Cunbi». KOHTpOJIb;
YcrHbIit
OIIpoC;

32. | KonTpoasHas padora 3a | momyrosue. Kontposnbnas

pabora;

33. | Uucrpykrax mo Th. [laBnenue. Exunuiist [TucbMeHHbIIH
nasneHust. CriocoObl yMEHbIICHUS U KOHTPOJIb;
YBEIIMYEHHUS JABICHUS. YcrHbII

OI1poC;

34. | Pemenwue 3amay «JlaBieHue TBEPABIX TEI. [TuceMenHbII
KOHTPOJIb;
YcrHbli
OTIpoc;

35. | JlaBnenue ra3a. 3akon [lackans. [laBienue [TucbMeHHBIIH
B KHUJIKOCTH U rase. KOHTPOJIb;

YcrHblid
OTIpoC;

36. | Pacuer naBiieHUs )KUIKOCTH HA JHO U IIncrmennsblit

CTEHKH COCy/[Ia. KOHTPOJIb;
YcTHbI
OTIpoC;
37. | Pemenue 3aqau «Pacyet naBiacHUs [TuceMeHHBIN
KHUJKOCTH, Ta3ay. KOHTPOJIb;
YcTHbIM
OTIpoc;
38. | CooOmaroruecst COCY/IbI. [TuceMeHHBIH
KOHTPOJIb;
YcTHbI
OIIpoC;

39. | Bec Bo3ayxa. ATMOC(epHOE TaBlicHHE. [TucbMeHHBbIH
[Touemy cymiecTByeT BO3ayIIHas 000I0YKa KOHTPOJIb;
3emMiu. YcrHbI

OTIpoC;

40. | Usmepenne atmochepHoro aaBieHus. OmbIT [TucbMeHHBIH

Toppuueinnu. KOHTPOJIb;
YcrHbIi

OIIpoC;




41. | Bapomerp — anepou. ATMOChepHOE [TucbmeHHbIi

JABJICHHUE HA Pa3IMYHBIX BBICOTAX. KOHTPOJIb;
YcrHbIit
OIIpoC;
42. | Pemenue 3amay «Pacuer armocepHOro [TuceMeHHBIN
TaBJICHUSI. KOHTPOJIb;
YcTHbIi
OI1poC;
43. | MaHOMeTpBHI. [TuceMeHHbIN
KOHTPOJIb;
VYcrHblit
OTIpoC;

44. | TlopiiHeBO# XUIKOCTHBIN HACOC. ITuceMeHHEBIH

I'mppasimueckuii npecc. KOHTpOJIb;
VYcrHblit
OI1poC;

45. | Peurenue 3amau «/laBienue TBepAbIX T, IInceMeHHBIN

KHUJKOCTEH U Ta30By. KOHTPOJIb;
YcTHblIi
OIIpoC;

46. | KontposbHas padota Ne3 «/lapnenue KonTponbHas
TBEPABIX TEJ, )KUAKOCTEN U Ta30By. pabora;

47. | JleficTBHE )HIKOCTH U Ta3a Ha [TuceMeHHBIN
MOTPYKEHHOE B HUX TEJO. KOHTPOJIb;

YcTHbIM
OIIpoC;

48. | ApxumenoBa cuia. [TuceMeHHBIN
KOHTPOJIb;
YcTHbI
OIIpoC;

49. | Uuctpykrax no Th. JlabopaTopHast [TpakTuueckas
pabotaNe7 «OrnpeneneHne BhITAIKHUBAIOIICH pabora;
CHUJIbI, IEVCTBYIOIIEH Ha MOTPYXEHHOE B
AKHUJKOCTb TEIIO.

50. | [TnaBanwue Ten. [1naBanue cynos. [TuceMeHHBIN
BosnyxomiaBanue. KOHTPOJIb;

YcrHbIi
OIIpoC;

51. | Uuctpykrax no Th. JlabopaTopHas [IpakTrueckas

pabotaNe8 «BrIsiIcCHEHHE YCIOBUH TIIIaBaHUS pabora;

TEJ1a B KKUAKOCTHD).




52. | Pemienue 3aqau «ApXuUMeI0Ba CHIIA. IInceMeHHEbII

ITogbpEémHas cumnay. KOHTPOIIb;
YcrHbIit
OIIpoC;
53. | KonrponbHas padota Ne4 «ApxumenoBa Konrponbnas
CHIIa». pabora;
54. | Mexannueckas padota. Enquauiier paboThI. [TuceMeHHbIN
KOHTPOJIb;
YcrHbI
OI1poC;

55. | MoutHocTs. EnuHUIIBI MOIIIHOCTH. [TuceMenHbII
KOHTPOJIb;
YcrHbli
OIIpOC;

56. | Pemenue 3amau «MexaHuueckas padboTa. [TuceMeHHEBIN
MoUHOCTBY. KOHTPOJIb;

YcrHblid
OIIpOC;

57. | IIpocteie MexaHn3Mel. Peruar. PaBHoBecue IInceMeHHBIM

CHJI Ha pblyare. KOHTPOJIb;
YcTHbI
OTIpoC;

58. | MomeHT cuiibl. [IpumeHeHne 3aKoHa [TucbMeHHBIH
paBHOBecHs pbldara Kk 010Ky. Peruaru B KOHTPOJIb;
TEeXHHKE, OBITY U IPUPOJIE. YcTHbIM

OIIpoC;

59. | Uuctpykrax no Th. JlabopaTopHast IIpakTrueckas
pabotaNe9 «BrImoaHEeHNE YCITOBUS pabora;
PaBHOBECHSI phluara.

60. | Pemenue 3agau «IIpocTbie MEXaHU3MBI». IInceMeHHBIH

KOHTPOJIb;
YcTHbI
OIIpoC;

61. | PaBeHCTBO paboOT MpH MCHOIB30BAHHH [TuceMeHHBIN
IIPOCTBIX MEXAHU3MOB. «30JI0TOE KOHTPOJIb;
[IPaBUIO»MEXAHUKH. YcrHbII

OIIpoC;

62. | LlenTp TskecTH. Y CIIOBUS paBHOBECHS TEJI. [TuceMeHHBIH
Koaddumnment nonesnoro necTpust KOHTPOJIb;
MEXaHHU3Ma. YcTHbIl

OIIpoC;




63. | Uactpykrax mo Th. JlabopatopHast 1 0 1 [TpakTudeckas
paboraNel0 «Onpenenenne KIIJ npu pabora;
M0JIbEME TeJla 110 HAKJIIOHHOM TIOCKOCTHY.

64. | [lpoMexxyTouHast aTTeCTaIlUs. 1 1 0 Kontposnbnas

pabora;

65. | Dueprus. IloTeHnMaabHas U KHHETHYeCKas | 1 0 0 [TuceMeHHBII
sHeprus. [IpeBpamienue oqHOTO BUIa KOHTPOJIb;
MEXAHUYECKOW SHEPTUU B IPYTOM. YcrHbIi

OIpoC;

66. | Pemenue 3a1au «PaboTa U MOIITHOCTb. 1 0 0 ITucbMeHHBbIH
[Ipocteie MexaHu3Mbl. Mexanudeckas KOHTPOIIb;
SHEPIrUs». YcTHbII

OIIpOC;

67. | KoutponbHas pabora Ne5 «Pabora u 1 1 0 KontponbHas
MOITHOCTh. [IpoCThie MEXaHU3MBI. pabora;
MexaHu4deckas SJHeprus.

68. | Peseps. 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 68 7 9

I[TPOI'PAMME

8 KJIACC
Ne | Tema ypoka Konu4yecTBo yacoB Buapi,
n/n popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
KOHTPOJIsA
padoThI padoTsbI

1. |HWucrpykrax mo Th. Temnosoe nBmxenue. |1 0 0 [TucbMeHHBbIH
Temmneparypa. BHyTpeHHsIs SHEpTHSL. KOHTPOJIb;

YcrHbI
OIIpoc;
2. | CnocoObl U3MEHEHUsI BHYTpeHHel sHeprun | 1 0 0 ITuceMeHHBIN
Tena. KOHTPOJTb;

YcTHbI
OIIpoc;

3. | TermompoBOIHOCTS. 1 0 0 [TuceMeHHBIH
KOHTPOJTb;
YcrHbIi
OIIpoC;

4. | Konsekuus. Uznydenue. 1 0 0 [TucbMeHHBbIH
KOHTPOJIb;
YcrHbI

OIIpoC;




5. | KomuyectBO TemioTsl. EauHUIIBD IInceMeHHEbII

KOJIMYECTBA TEIIOTHI. KOHTpOJIb;
YcrHbIit
OIIpoC;

6. | YaenbHas TerioeMkocTh. Pacuer [TucbMeHHbli
KOJIMYECTBa TEIIOThI, HEOOXOAUMOIO IIPH KOHTpO!JIb;
HarpeBaHUU WM OXJIAKJIECHUU TeJ. YcerHbii

oIpoc;

7. | Uucrpykrax no Th. JlaboparopHas [TpakTuueckas
paboraNel «CpaBHEHHE KOJTUYESCTB pabora;
TEIUIOTHI IPU CMELIMBAHUU BOJIbI pa3HOI

8. | Uucrpykrax no Th. JlaboparopHas [IpakTnueckas
pabortaNe2 «M3mepeHue yaenbHON pabora;
TEIIOEMKOCTH TBEPJIOTO TENA».

9. | Pemenue 3anay «HarpeBanue u [InceMenHbIn
OXJIQXK/ICHUE TEI». KOHTPOJIb;

YcrHblit
Ompoc;

10. | Dueprus ToruuBa. Y aenpHas TEIIoTa IIncrmennsblit

CTOpaHUS. KOHTPOJIb;
YcTHbI
OIpoc;

11. | 3akoH coxpaHEHUs U MPEBPAILCHUS [TucbMeHHBIH
9HEPTUU B MEXaHUYECKUX U TETUIOBBIX KOHTPOJIb;
Ipoleccax. YcrHbII

OIpoc;

12. | Kontponbhas paborta Nel «TeruioBsie KonTponbHas
SIBJICHUS». pabora;

13. | ArperatHbie COCTOSIHUSI BEIIECTBA. IInceMeHHBIH
[InaBneHne u oTBEpAECBaHNE KOHTPOJIb;
KPUCTaJUIMYECKHUX TEIL YcerHbII

OIpoC;

14. | I'padmk nuiaBieHUs ¥ OTBEPICBaHUS [TuceMeHHBIH
KPUCTAJNINYECKUX TEJI. Y I€TIbHAs TEIIOTa KOHTPOJIb;
IUIABJICHUS. YcrHbI

OIpocC;

15. | Pemenue 3anay «[liasnenue u IInceMeHHbIi

OTBEPJICBAHUE TEI». KOHTPOJIb;
YcrHbIi

OIIpoC;




16. | Uciapenue. HacwimeHHbIi 1 IInceMeHHEbII
HEHACBIICHHBIN nap. [lornomenue seprumn KOHTPOIIb;
IIPY UCIIAPEHUH KUJIKOCTH U BBIJIEIICHUE €€ YcrHbII
MIpU KOHJECHCAIIMU Tapa. OIIpoC;

17. | Kunenue. Y aenpHas TEII0Ta [TuceMeHHEBIH
napooOpa3oBaHUs U KOHJCHCAIIUH. KOHTpO!JIb;

VYcrHblit
oIpoc;

18. | Bnaxxaocts Bo3ayxa. CriocoObI [IpakTnueckas
onpeJieJICHUs BIAXKHOCTH BO3/AyXa. pabora;
Wucrpykrax no Th. JlabopaTopHas
pabotaNe3 «M3MepeHue BIaKHOCTH

19. | Kunenue. Y nenpHas TEII0Ta IInceMmennsblit
napooOpa3oBaHUs ¥ KOHJCHCAIIHH. KOHTPOJIb;

YCTHBIN
Ompoc;

20. | [ToBropenue «CtpoeHue [TuceMeHHBIN
BemectBa.Monekynsl. Auddysus. KOHTpO!JIb;
OcnoBHble nosoxxeHuss MKT». YcTHblIi

OIpoc;

21. | [ToBropenue «CTpoeHue [TuceMeHHbII
BemectBa.Monekyinsl. Juddysus. KOHTPOJIb;
OcHoBHble nonoxernuss MKT». YcTHbI

Ompoc;

22. | Pemenue 3anay «TemioBbie MPOLIECCHIY. [InceMenHbIN
KOHTpOJIb;
YcrHbI
OIpoc;

23. | Pemenue 3ama4 «TeruioBbIie MPOIIECCHIY. [TucemMeHHBIIH
KOHTPOJIb;
YcrHbIt
OIpoc;

24. | IlpuHiunsl paboThI TETUIOBBIX JIBUTATENIEH. IInceMeHHBIH
KOHTpOJIb;
YcrHbIi
Ompoc;

25. | KIII TermoBOrO ABHTATEIs. [TuceMeHHBII
KOHTpOJIb;
YCTHBIN

OIIpoC;




26. | TerioBbIE IBUTATENH U 3AIMTA [TucbMEHHBII

OKpY>KaroIen cpesibl. KOHTPOJIb;
YcrHbIit
OIIpoC;

27. | Pemenue 3anau «/3MeHeHUe arperaTHbIX [TucbMeHHBII

COCTOSIHHI1 BEILIECTBa. KOHTPOJIb;
YcTHbIi
OI1poC;

28. | KonrponbHas pabora Ne2 «M3menenue Kontponbnas
arperaTHbIX COCTOSIHUI BEILIECTBAY. pabora;

29. | DreKTpHU3aIHsL T [IPU COMTPUKOCHOBCHUH. [TucbmMeHHBbIH
BiaumopeiicTBue 3apssKeHHBIX Tell. 3aKOH KOHTPOJIb;
Kynona. YcTHBII

OTIpoc;

30. | DneKTPOCKOI. DIEKTPUUYECKOE TOJIE. [TuceMeHHBIN
Hanpsk€HHOCTB AIIEKTPUYECKOTO TIOJISL. KOHTPOJIb;
[IpuHIMI CyNIEPIIO3ULINU DIIEKTPUUECKUX YcrHblid
MOJIEN. OIIpoc;

31. | JenmuMoCTh IIEKTPHUYECKOTO 3apsiia. IInceMeHHBIM
OnexktpoH. CTpOEHHE aTOMOB. KOHTPOJIb;

YcTHbI
OTIpoC;

32. | 3aKOH COXpaHEHUs IEKTPUIECKOr0 3apsaa. [TucbMeHHBIH
KOHTPOJIb;
YcTHbIM
OIIpoC;

33. | OOBsiCHEHNE PIEKTPUICCKHUX SIBIICHUM. [TuceMeHHBIH
KOHTPOJIb;
YcTHbI
OIIpoC;

34. | [IpoBOJHUKH, TTOTYITPOBOHUKA U [TucbMeHHBbIH
HETPOBOIHUKH AJIEKTPHUYECTBA. KOHTPOJIb;

YcrHbI
OTIpoC;

35. | KontponbHas padora Ne3 «Dnextpuzanst Konrponbnas
tes. CTpoeHue aroma. pabora;

36. | DieKTpHUECKHUil TOK. Y CIIOBHUS [TucbMeHHbII
CYLIECTBOBAHMSI 3JICKTPHUUECKOTO TOKA. KOHTPOJIb;

M cTOYHMKH TOCTOSIHHOTO TOKA. YcTHbIl

OIIpoC;




37. | DnekTpruecKas 1erb U €€ COCTABHbIC [MTuceMeHHBIH

YacTH. KOHTPOJIb;
YcrHbIit
OIIpoC;

38. | JlelicTBHS 2JIEKTPHUYECKOTO TOKA. [TuceMeHHbII
ONeKTpUYecKuil TOK B MeTaljIax, KOHTPOJIb;
KUIKOCTAX U ra3ax. Hampasnenue Toxa. YcTHbIN

OIIpOC;

39. | Cuna Toka. EAMHALEI CHUIIBI TOKA. [TucbMeHHBII

AmnepMmerp. M3MepeHune cuisl TOKa. KOHTPOIJIb;
VYcrHblit
OIIpOC;

40. | Uuctpykrax mo Th. JlabopaTopHast IIpaxTrueckas
pabotaNe4 «COopKa IIEKTPHUISCKOH IIeTTH pabora;
"

M3MEPEHHUE CUJIBI TOKA B €€ Pa3ITUIHBIX

41. | DnexTpuueckoe HanpspKeHue. EquHuIbI [TucbMeHHBII
HanpsbkeHus. Bonbtmerp. M3mepenue KOHTPOJIb;
HaNpsHKEHUS. YcTHBII

OIIpOC;

42. | Uuctpykrax no Th. JlabopaTtopHast [IpakTueckas
pabotaNeS «M3mepenne HanpsKeHUs Ha pabora;
Pa3HBIX YUaCTKaX AIEKTPUUECKOMN IIeTIN.

43. | 3aBUCUMOCTh CUJIBI TOKA OT HANpPSHKEHUS. [TucbMeHHBbIH
DJIEeKTPUIECKOE COTPOTUBIICHNE KOHTPOJIb;
POBOJHUKOB. 3akoH OMa AJis yyacTka YcTHbIH
TIETIH. OIpoC;

44. | Pemenue 3anay «3akon Oma /1i1st yyacTka [TuceMeHHBIN
STV, KOHTPOJIb;

YcrHbI
OIpoC;

45. | PacueT conpoTHBIICHHUS MPOBOTHHKA. [TucbMeHHBbIH

VY nensHOE conpotuBieHue. Peocratsl. KOHTpOIJIb;
YcTHbI
OIIpOC;

46. | Unctpykrax no Th. JlTaboparopHast [TpakTudeckas

pabotaNe6 «M3mMepeHne ConpoTUBIICHUS pabora;

IIPOBOJIHMKA IIPY IIOMOIM aMIIEPMETpa U
BOJITMETPa.




47. | TTocnenoBareabHOE COSTUHEHUE ITuceMeHHEbIH
MIPOBOIHUKOB. KOHTPOJIb;
YCTHBIN
OIIpoC;
48. | [TapannenbHOe COEAMHEHHUE TPOBOIHUKOB. [TucbMeHHbli
KOHTpO!JIb;
YcrHbii
oIpoc;

49. | Perrenue 3ama4 «Pacyet 371eKTpHUIECKUX [TucbmMeHHbIM
Lenem. KOHTpPOJIb;

YcTHbIN
OIpoc;

50. | KontposnbHast pabota Ne4 «DieKTpuvecKuit KonTponbhas
TOK. DIIEKTPUYECKHE TETI. pabora;

51. | PaGoTa 1 MOLTHOCTH AJIEKTPUUYECKOTO TOKA. [TucbMeHHbIi

KOHTpO!JIb;
YcrHblit
Ompoc;

52. | Uuctpykrax no Th. JlabopaTopHast IIpaxTrueckas
pabotaNe7 «M3mMepeHue MOIHOCTH U pabora;
paboOTHI TOKA B AJIEKTPUUECKOM JIaMIIe.

53. | HarpeBaHue MpOBOIHUKOB 3JIEKTPUUIECKIM IInceMeHHBIM
ToKkOM. 3akoH J[xoyns-Jlenua. KOHTpPOJIb;

YcrHbI
OIIpocC;

54. | Konnencarop. ITuceMenHbIN
KOHTPOJIb;
YcTHbIN
Ompoc;

55. | Jlamma HakamuBaHUSI. [TucbmMeHHbIM
DNeKTpoHarpeBaTeNbHbBIE MPUOOPHI. KOHTPOJIb;
KopoTtkoe 3ambikanue. [Ipenoxpanureny. YcTHBIN

OIpoC;

56. | Pemenue 3amau «Pabora 1 MOLIHOCTH IInceMeHnbIit
3IEKTPUUYECKOTO TOKA. 3aK0H J>KoyIsi- KOHTpOJIb;
Jlenua. Kongencarop». YcrHbI

OIpocC;

57. | KontposnbHas padora Ne5 «Pabora u KoHntponbHas

MOIIHOCTb 3JIEKTPUYECKOI0 TOKA. 3aKOH pabora;

Hxoynsa-Jlenna. Konaencarop.




58. | MarautHoe mosie. MarHuTHoe moJie 1 [TucbmeHHbIi

MPSIMOTO TOKa. MarHUTHBIE JTUHUU. KOHTPOJIb;
YcrHbIit
OIIpoC;

59. | MarHuTHOE 1M0JIe KaTYIIKH C TOKOM. 1 [TuceMeHHBIN

DNEKTPOMArHUTHl M UX TIPUMEHEHHUE. KOHTPOJIb;
YcrHbIi
OI1poC;

60. | Uucrpykrax mo Th. JlabopaTopHast 1 [IpakTnueckas
paboTtaNe§ «COopka IEeKTPOMarauTa u pabora;
HCIBITAHUE €TO ICHCTBUSY.

61. | [TocTosiHHBIC MATHUTHI. MarHuTHOE TOJIe 1 [TuceMeHHBIN
MOCTOSIHHBIX MarHUTOB. MarHUTHOE TOJIe KOHTPOJIb;
3emiid. YcrHbli

OTIpoc;

62. | JleficTBHie MarHUTHOTI'O TOJIS HA MPOBOAHUK |1 [TuceMenHbII

C TOKOM. DJIEKTPUYECKHI JBUTATEIb. KOHTPOJIb;
YcrHbI
OTIpoC;

63. | OnibrTer Dapajest. SIBneHue 1 ITnceMeHHEBIH

ANEKTPOMArHUTHOW UHIYKITHH. KOHTPOJIb;
YcrHbI
OIIpoC;

64. | Uuctpykrax no Th. JlabopaTopHast 1 [TpakTueckas
pabotaNe9 «M3yueHue sBiICHUS pabora;
AIEKTPOMATrHUTHOW WHTYKITHF.

65. | [IpaBuiio Jlenua. 1 ITuceMeHHBIN

KOHTPOJIb;
YcrHbI
OTIpoC;

66. | Dnextporeneparop. CriocoOsl monmyuenus | 1 [TuceMeHHBIH
ANEKTPUUYECKON SHEPTUU. DIIEKTPOCTAHIIUN KOHTPOJIb;

Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH. YcTHBIN
OIIpoC;

67. | [lpomexyTouHast aTTECTALIHSL. 1 KonTponbHas

pabora;

68. | Peseps. 1
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ITPOTPAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

MpaKTHYeCKHe
padoThI

Buapl,

(¢popmbl
KOHTPOJIA

Mexanunyeckoe aBrKeHue. MarepruaiibHas
touka. Cucrema orcuéra.

0

0

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTpoc;

[Iepemenienue.

IInceMeHHBIN
KOHTPOJIb;
YcrHbiit
O1poc;

OnpeﬂeneHI/Ie KOOpAUHATBI ABUKYIICTOCA
TCIIa.

IInceMeHHBIN
KOHTPOJIb;
YcrHbIit
Ompoc;

Onpenenenre KOOpAMHATHI IBUXKYILErOCs
Tena.

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIM
OIpoc;

[IpssMonMHENHOE pABHOMEPHOE JIBHKCHHUE.

IInceMeHHBIN
KOHTPOJIb;
VcTHBIM
Ompoc;

[IpsimonuHEITHOE PaBHOMEPHOE ABHXKEHUE.

ITuceMeHHBIN
KOHTPOIJIb;
YcTHbIN
OIpoc;

[IpssMonMHENHOE pABHOMEPHOE JIBH)KCHHUE.

ITnceMeHHBIN
KOHTpOJIb;
YcTHbIM
OIpoc;

[IpssMOnMHENHOE PaBHOYCKOPEHHOE
JIBH)KEHUE. Y CKOPEHHE.

ITnceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTmpoc;

[IpsmonnHeiHOE PaBHOYCKOPEHHOE
JBU>KEHUE. Y CKOPEHUE.

ITuceMeHHEBIN
KOHTPOJIb;
YcTHbIM
OIpoc;




10. | CkopocTh MPSIMOJIMHEHHOTO [TnceMenHbIM
pPaBHOYCKOpEHHOTO ABIKeHUs. [ papuk KOHTpOJIb;
CKOpOCTH. YcrHbII

OIIpoC;

11. | CkopocThb IpSMOIMHEHHOTO [TuceMeHHBIN
PaBHOYCKOPEHHOTO JABIKeHUs. ['paduk KOHTpO!JIb;
CKOpOCTH. VYcrHblit

oIpoc;

12. | IlepemenicHre npu IPIMOIUHEHHOM [TuceMenHbIN
PaBHOYCKOPEHHOM JIBH>KEHHUU. KOHTpOJIb;

VYcrHblit
OIpoc;

13. | IlepemenicHre npu IPIMOIUHEHHOM [TnceMenHbII
PaBHOYCKOPEHHOM JIBM>KEHUU 0€3 KOHTPOJIb;
Ha4aJbHOW CKOPOCTH. VYcrHblit

OI1poC;

14. | Uncrpykrax no Th. JlaboparopHas [IpakTueckas
paboraNel «MccnenoBanue pabora;
PaBHOYCKOPEHHOTO JBM)KEHUS 0e3

15. | Pemenue 3ama4 mo KHHEMaTHUKE. [TuceMenHbII

KOHTPOJIb;
YcTHbI
OT1poC;
16. | Konrponbhas pabora Nel «Kunematuka KontponbHas
MaTepuaibHON TOUKWY. pabora;
17. | OTHOCUTENBHOCTD JBUKECHHUS. [TucbmMeHHbIM
KOHTPOJIb;
YcTHbI
OTIpoC;

18. | OTHOCHTENBHOCTH JBH)KEHUS. [TucbmMeHHbIM
KOHTPOJIb;
YcTHbI
OIIpoC;

19. | MnepumanbHbie cucTeMbl oTcyeTa. [1epBbiit IIncemMeHHBIM

3akoH HproTOHa. KOHTpPOJIb;
YcrHbI
OIIpoC;
20. | Bropoii 3akoH HrroToHa. ITuceMeHHBIN
KOHTPOJIb;
YcrHbIi

OIIpoC;




21.

Bropoii 3akoH HeroTOHA.

ITnceMeHHEBIN
KOHTPOJIb;
YcrHbiit
Ompoc;

22.

Bropoii 3akon HeroToHa.

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTpoc;

23.

Tpernii 3akoH HproTOHA.

ITnceMeHHBIN
KOHTPOJIb;
YcrHbIi
O1poc;

24,

Pemtenne 3agau «3axodsr HeroToHaY.

IInceMeHHBIN
KOHTPOJIb;
YcrHbIi
Ompoc;

25.

CBoOoaHoe majaeHue Tei. [IBmkenue Tena,
OpOIIICHHOTO BEPTHKAJILHO BBEPX.
HeBecomMmocTh.

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIM
OIpoc;

26.

Wuctpykrax no Th. JlaboparopHas
pabotaNe2 «M3mepeHue yCKOpeHUst
CBOOOHOTO NAJACHUS.

IIpaxTrueckas
pabora;

27,

Pemenne 3a1a4d no BEpTUKaIbHOMY
JBUKECHUIO TEIL.

ITuceMeHHBIN
KOHTPOIJIb;
YcTHbIM
OIpoc;

28.

3aKOH BCEMHPHOTO TATOTECHHUS.

ITnceMeHHEBIN
KOHTpOJIb;
VcTHBIN
OIpoc;

29.

3aKkoH BCCMUPHOI'O TATOTCHUA.

ITuceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTmpoc;

30.

YckopeHnue cBOOOAHOTO NaICHUs Ha 3eMie
U IpYTUX HEOECHBIX TeJax.

IInceMeHHBIH
KOHTPOJIb;
YcTHbIM
ompoc;




31. |I[IpsMonuHEHHOE 1 KPHBOJIMHEHHOE [TnceMenHbIM
IBUKEeHHE. PaBHOMEpHOE IBIKEHUE TI0 KOHTPOJIb;
OKPY>KHOCTHU. YcrHbII

OTpoc;

32. | UckyccTBeHHBIEC CITYTHUKH 3€MJTH. [TuceMeHHbII
KOHTPOJIb;
VYcrHblit
OI1poC;

33. | KonrpombHas pabora Ne2 «3aKOHBI Kontponbnas
Herotonay. pabora;

34. | mmysbc Tena. 3aKOH COXPaHEeHHS [TuceMeHHBIN
UMITyJIbCA. KOHTPOJIb;

YcrHbli
OTIpoc;

35. | Umnysnbc Tena. 3aKoH COXpaHEHHS [TucbMeHHBII

UMITyJIbCa. KOHTPOJIb;
YcrHblid
OTIpoC;
36. | Mmmysbc Tena. 3aKOH COXpaHEHHS [TuceMeHHBIH
UMITYJTbCA. KOHTPOJIb;
YcTHbIN
OTIpoC;
37. | PeakTuBHOE nBUXKEHHE. PakeThl. [TucemeHHbIM
KOHTPOJIb;
YcTHbIM
ompoc;

38. | Pemrenue 3amau «MMmysbc. 3aKoH [TuceMeHHBII
COXPAHCHHUS UMITYJTBCAY. KOHTPOJIb;

YcTHbIN
OTpoc;

39. | Pab6ora cunsl. [TorennuansHas u [MuceMeHHBIH

KHHETUYECKast SHEPTHS. KOHTPOJIb;
YcTHbIl
OTIpOC;

40. | Pemienue 3a1a4 «3aKOH COXpaHCHUS [TuceMeHHBII

MEXaHHYECKON YHEPTUMY. KOHTPOJIb;
YCTHBIN

OIIpoC;




41. |Pemenue 3aa4 «3aKOHBI COXPaHCHHS ITuceMeHHEbIH

UMIYJIbCa U MEXaHUYECKON SHEPTUM. KOHTPOJIb;
YcrHbIit
OIIpoC;

42. | KontpomnbHas padota Ne3 «3akoHbI Konrponbnas
COXPaHEHMs UMITYJIbCA U MEXAaHUYECKON pabora;
SHEPIUN».

43. | KonebarenbHOE IBUKECHHUE. [TuceMeHHbIN
KonebarenbHble cucteMbl. MasTHHK. KOHTPOJIb;

YcrHbIit
OIIpOC;

44. | BennuuHbI, XapaKTePU3YIOIIUEC [TucemeHHbIM

Kosie0aTenbHOE IBUKCHHUE. KOHTPOJIb;
YcrHbI
OIIpoC;

45. | BenuuuHbI, XapaKTePHU3YIOIIUE ITucemenHbIN

KoJsiebaTenbHOE IBUKEHUE. KOHTPOJIb;
YcrHblit
OIpOC;

46. | BenuuuHbI, XapaKTePU3YOIINE IInceMeHHBIM

Koyie0aTenbHOE TBUKEHHE. KOHTPOJIb;
YcTHbI
OIIpoC;

47. | Nucrpykrax no Th. JJaboparopHast [IpakTiueckas
pabotaNe3 «VccrnenoBanue 3aBUCUMOCTH pabora;
NeproJia U YacTOThl CBOOOIHBIX KoJeOaHMH
oT

48. | Mucrpykrax mo Th. JlaboparopHast [TpakTrueckas
pabotaNe4 «VccrnenoBanue 3aBUCUMOCTH pabora;
nepuoja KojaebaHui mpyKMHHOTO
MasiTHUKA OT

49. |IlpeBpailieHHEe SHEPTHU TIPH [TucbMeHHBbIH
KoJie0aTebHBIX TpoIieccax. KOHTPOJIb;
CapMonnueckue konebanus. Pezonanc. Y CTHBIH

OIIpOC;

50. | Pacnpocrpanenue konebanuii B cpejie. [TuceMeHHBIN
Bounsl. [IpogosibHbIe 1 TONEPEYHBIE KOHTpPOJIb;
BOJIHBI. YcrHbIi

OIIpoC;




51. | dynmua BostHBL. CKOPOCTH [TucbmeHHbIi

pacrnpoCTpaHEHUs BOJIHBI. KOHTpOJIb;
YcrHbIit
OIIpoC;

52. | dnuna BoiHbl. CKOPOCTH [TucbMeHHBII

pacnpoCTpaHEHUs BOJIHBI. KOHTPOJIb;
YcerHbii
OIIpoC;

53. | Hcro4yHuky 3ByKa. 3BYKOBBIC KOJICOAHHMSI. [TuceMeHHbIN

XapakTepUCTUKH 3BYKa. KOHTPOJIb;
YcrHbIi
OIIpoC;

54. | PacnpocrpaHeHus 3ByKa. 3ByKOBBIC BOJIHBI. [TuceMeHHBIN

CkopocTb 3ByKa. KOHTPOJIb;
YcrHbIi
OIpoc;

55. | Orpaxenue 3Byka. Ixo. MuTepdepenms [TucbMeHHBII

3ByKa. KOHTPOJIb;
YcrHbII
OIIpocC;

56. | Pemenue 3amay «MexaHuyecKue IIncrmennsblit

K0J1e0aHus U BOJHBL. 3BYK). KOHTPOJIb;
YcTHbI
OIpoc;

57. | KontposbHas pabora Ned «MexaHUYECKUE KontponsHas
KoJIe0aHUs U BOJHBI. 3BYK». pabora;

58. | DneKTpOMarHUTHOE TOJIE. [TuceMeHHBIH
OnexkTpoMarauTHele BoaHbL. [llkana KOHTPOIIb;
DJIEKTPOMArHUTHBIX BOJIH. YcerHbII

OIpoC;

59. | CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. IInceMeHHBIH
Hcnonb30BaHne IIEKTPOMArHUTHBIX BOJIH KOHTpOJIb;
IIJIS COTOBOM CBSI3H. VY cTHEIN

OIpoc;

60. | DnexTpoMarHuTHas MPUPOAA CBETA. ITncemenHbIN
Ckopoctb cBeTa. BonHoBBIE CBOMCTBA KOHTPOJIb;
CBETa. YcrHbII

OIIpoC;




61. | DaeKTpOMarHWTHAs MPUPOJIA CBETA. [TnceMenHbIM
Ckopoctb cBeTa. BonHoBBIE CBOMCTBA KOHTPOIIb;
CBETa. YcrHbII

OIIpoC;

62. |JlyueBas moaenb cBeTa. MIcTOUHHMKY CBeTa. ITuceMeHHEbIi
KOHTPOJIb;
YcTHbIi
OIIpOC;

63. |IIpsmonuHEitHOE pacpocTpaHEHHE CBETA. [TucbMeHHBbIH
3armenus Conuua u JIyHbI. KOHTPOIJIb;

VYcrHblit
OIIpOC;

64. | Orpaxenue cera. [lmockoe 3epkaio. [TnceMenHbII

3aKOH OTpa)KCHUsI CBETA. KOHTPOJIb;
VYcrHblit
OI1poC;

65. |IIpenomiieHue cBera. 3aKOH MPEIOMIICHHS [TucbMeHHBII

CBeTa. KOHTPOJIb;
YcTHBII
OIIpoC;

66. |IIpenomiieHue cBeTa. 3aKOH MPETOMICHUS IInceMeHHBIM

CBeTa. KOHTPOJIb;
YcTHbI
OTIpoC;

67. |Hucrpykrax mo Th. JlabopaTopHas [TpakTuyeckas
pabotalNe5 «VccrnenoBanue 3aBUCUMOCTH pabora;
yTJia IpeIoMIJIEHHUS! CBETOBOIO JIy4a OT yIJia
Ma/ICHUS] Ha TPAHUILIE «BO3TYyX—CTEKION.

68. |IlonHoe BHYyTpEHHEE OTPaKEHHE CBETA. [TuceMeHHBIH
Vcnonb30BaHue MOJTHOTO BHYTPEHHETO KOHTPOJTb;
OTPa)KEHMS B ONITUYECKUX CBETOBOAX. YcTHBIH

OIIpoC;

69. |JIunzbl. U300pakeHus, 1aBaeMble JTMH30H. ITuceMeHHBIN
KOHTPOJIb;
YcrHbIi
OIIpOC;

70. Wuctpykrax no Th. JlaboparopHas [TpakTrueckas

pabotaNe6 «Onpenenenue GoxKycHOro pabora;

pacCTodHuA U OITHYECKOI CHIIBI CO

V3




71. | JIunzel. U300paskeHus1, TaBaeMble JTMH30H. IInceMeHHBIM
KOHTPOJIb;
YcrHbIit
OIIpoC;

72. | Jlunzpl. 300pakeHus, 1aBaeMble JIMH30M. [TucbMeHHBIH
KOHTPOJIb;
YcTHbIi
OIIpOC;

73. | Onruueckas cucrema (oroarapara, [TuceMeHHBbIH
MHUKPOCKOIIA U TEJIECKOIIa. KOHTPOJIb;

YcTHBII
OIIpOC;

74. |I'ma3 xak oNTUYECKasi CHCTEMA. [TuceMeHHBIN

Ban30opyKocTh U AaTbHO30PKOCTD. KOHTPOJIb;
VYcrHblit
OIIpoC;

75. | Paznoxxenue 6eoro cBeTa B CIIEKTP. [TnceMeHHBII
OmnbiTel HetoTOHA. CrioxkeHue KOHTPOJIb;
CIEKTpaJbHBIX IBETOB. /ucnepcus ceera. YcTHBII

OIIpOC;

76. | KontposbHas padota Ne5 «CBeroBbie KonTponbHas
SIBJICHUS». pabora;

77. | PagnoaktuBHOCTB. OmBITH Pe3epdopaa u [TuceMeHHBIN
IUTaHeTapHasi MOJIENb aTOMa. KOHTPOJIb;

YcTHBII
OIpOC;

78. | Monens aroma bopa. Mcnyckanue u [TucbMeHHBbIH
MOTJIONIEHUE CBEeTa aTOMOM. KBaHTHI. KOHTPOJIb;
JIuHeityaTbie CIEKTPHI. YcTHbI

OIpoC;

79. | PagnoakTuBHBIC MpeBpamnieHus. Anbda-, [TucbMeHHBbIH

Oera- ¥ TaMMa- U3TyYCHUS. KOHTPOJIb;
YcTHbI
OIIpoc;

80. | PagnoaxTuBHBIC npeBpameHus. [IpaBuna [TucbMeHHBIH

CMELICHHUS. KOHTPOJIb;
YcrHbIi

OIIpoC;




81. | DkcrepuMeHTaIbHBIE METO/IBI [TnceMenHbIM
uccnenoBanus yactull. OTKpPBITHE TPOTOHA KOHTPOJIb;

Y HEHUTPOHA. YcrHbII
OIIpoC;

82. |MHucrpykrax mo Th. JlabopaTopHas [TpakTnueckas
pabotaNe7 «/ccnenoBaHue TPEKOB: pabora;
M3MEpEHUE SHEPTUH YaCTUIIBI TIO TOP
MO3HOMY IyTH (110 hoTOrpadusm)y.

83. | Crpoenue atomHoro siapa. Hykmonnas [TucbMeHHbli
MO/IEJIb AaTOMHOTO Si/Ipa. KOHTPOJIb;

VYcrHblit
OIpoC;

84. | M3otonsl. [TuceMeHHBIN
KOHTPOJIb;
YcrHblid
OTIpoC;

85. | 3akoHbI COXpaHEHHS 3apsI0BOTO U [TucbmMeHHBbIH
MacCOBOTO YHCEJ. KOHTPOJIb;

YcTHbI
OTIpoc;

86. | DHeprust cBsA3u aTOMHBIX siep. CBs3b [TucbMeHHBIH

Macchl U SHEPIHH. KOHTPOJIb;
YcTHblIM
OIIpOC;

87. | DHeprust cBsi3u aTOMHBIX siep. CBs3b [TuceMeHHBIH

MacChl ¥ SHEPTHH. KOHTPOJIb;
YcrHbI
OIIpoc;
88. | DHeprust cBsi3u aTOMHBIX siep. CBs3b IInceMeHHBIH
Macchl ¥ SHEPTUU KOHTPOJIb;

YcTHbI
OIIpoc;

89. | Jlenenwue sinep ypana. [lemHast peakius. [TuceMeHHBIH
KOHTPOJTb;
YcrHbI
OIIpoC;

90. | SnepHblii peakTop. ATOMHAsI YHEPTETHKA. ITuceMeHHBIN
KOHTPOJIb;
YcrHbIi

OIIpoC;




91. | buomornueckoe AeHCTBHE paaHalliu. 1 0 [MTuceMeHHBIH
JlozumeTpusi. 3aKOH paiOaKTUBHOTO KOHTPOJIb;
pacnaza. YcrHbIit

OIIpoC;

92. | TepmosiaepHas peakisi. ICTOYHHKH 1 0 [TuceMeHHBIN

sHeprun CosHIa U 3BE3I. KOHTPOJIb;
YcrHbIit
OIIpOC;
93. | KonrpomabHas pabora Ne6 «KBaHTOBbIE 1 0 KontponbHas
SIBIICHUSI. pabora;
94. |IloBTopenue «MexaHUUYECKUE SBIICHUS. 1 0 [TucemeHHbIM
KOHTPOJTb;
YcrHblit
OIpoC;

95. |IloBropenue «TerIOBbIC SIBICHUSY. 1 0 [TucbmMeHHBbIH
KOHTPOJIb;
YcrHbIi
OIIpoC;

96. |IloBTOpeHHE «INEKTPOMATHUTHBIE 1 0 ITuceMenHbIN

SIBIICHUS. KOHTPOJIb;

YcrHbI
OIIpOC;

97. |IloBropenue «KBaHTOBBIC SIBICHUS. 1 0 [TuceMeHHBIH
KOHTPOJIb;
YcTHbI
OIIpoC;

98. |IIpomexyTouHas aTTeCTAlUs. 1 0 ITuceMeHHBIN
KOHTPOJTb;
YcrHbIt
OIIpoc;

99. | Enunas ¢usnyeckas KapTHHA MHpa. 1 0 [TucemeHHBII
KOHTPOJTb;
YcrHbI
OIpoC;

100. | Pe3eps. 1 0

101. | Pezeps. 1 0

102. | Pe3eps. 1 0

OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

7 KJIACC

®dwusuka, 7 knacc/Iepeimkun A.B., OO0 «/IPODA»; AO «13narensctBo [IpocBernienuey;

8 KJIACC

®dwusuka 8 kinacc/[lepeimkun A.B., OO0 «/IPODA»; AO «M3narensctBo [IpocBemnieHne»;
Beenure cBoil BapuaHr:

9 KJIACC
®dwusuka 9 xiracc/ [epeimkua A.B., I'yrauk E.M., OO0 «IPO®A»; AO «M3xarensctBo [IpocBemnieHuney;

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

7 KJIACC

Jlykamuk B.1. COopHuk 3ana4 no ¢pusuke 1 7-9 kiaccoB 00111e00pa3oBaTeIbHBIX
yupexaenuit/B.U.Jlykammk, E.B. UBanoBa.- 22-e uzn.- M.: IIpocsemienne,2008.
[Tepoimkun.A.B. CoopHuk 3a7a4 1o pusmke: k yueonukam A.B.Ilepoimikuna u ap.

«Du3znka. 7knaccey,«dusnka.8 kimacey,«dusuka.9xmacen(M.: poda): 7-9-ii ki./A.B.I1lepbimkun.-6-¢
u3a.,crep.-M.:OK3AMEH,2008.

BoinkoB B. A. Iloypounsie pa3pabotku o ¢gusuke 7 kinacc. — M.: Bako — 2006

Mapon A.E. ®usuka.7 kiacc: yuedbHo-meroandeckoe nocooue/ A.E. Mapon.,E.A. Mapon.-9-e
u3.,crepeorut.-M.: [Ipoda,2011;

Cremanosa I'.H. COopHHK BOTIPOCOB U 3a11a4 10 pu3uke /st 7-8Ki1accoB.2-€ U3.,MCH U JI011.-
CII6.:CnenJIut,2000.

8 KJIACC

Jlykamuk B.1. CoopHuk 3ama4 o ¢pusuke st 7-9 kinaccoB 001ieo0pa3oBaTeabHbIX
yupexaenunit/B.1.Jlykamuk, E.B. IBanoBa.- 22-e uzn.- M.: [Ipocsemenue,2008.

[Meppikun.A.B. CoopHuk 3a1a4 1o ¢pusuke: k yuebHukam A.B.Ilepsimkuna u np. «dusuka.7
kiacey, «dusuka.8 kimacey,«duszuka.9 kimace» (M.:JIpoda):7-9-it ki./A.B.Ilepoimikun.-6-¢ u31.,crep.-
M.:OK3AMEH,2008.

Yeborapena A.B. Tectsl no ¢usuke.§ knacc: k yueOnuky A.B.Ilepbiukuna «dusuka. 8
kI1.»/A.B.Ueborapesa.-3-¢ uza.,crepeotul.- M.:M3narensctBo «Ok3amen»,2010.

Bonkos B. A. IToypounsie pazpaboTku mo ¢usuke 8 kmace. — M.: Bako — 2006

Mapon A.E. ®usuka.8 xiacc: yuedbHo-meroandeckoe nocooue/ A.E. Mapon.,E.A. Mapon.-9-e
u3.,crepeorun.-M.: [Ipoda,2011;

CremanoBa ['.H. C6opHuK BOTIpOCOB U 3a11a4 no (pusuke 1y 7-8kiaccoB.2-e¢ usd., uch u jgom.- CI16.:
CnerJIut,2000.

9 KJIACC

Jlykammuk B.1. CoopHuk 3ama4 1o ¢pusuke st 7-9 kinaccoB 001ieo0pa3oBaTeaIbHbIX
yupexaenunit/B.1U.JIlykamuk, E.B. IBanoBa.- 22-e uza.- M.: [Ipocsemenue,2008.

[Meppikun.A.B. CoopHuk 3a1a4 1o ¢usuke: k yueoHukam A.B.Ilepsimkuna u np. «dusnka.7
Kiace»,«dusuka.8 kimacey,«dusnka.9 knacen(M.: [Ipoda):7-9-it kn./A.B.Ilepoimkun.-6-¢ u3m.,cTep.-
M.:DK3AMEH,2008.



BoinikoB B. A. Iloypounsie pazpabotku no gusuke 9 kinacc. — M.: Bako — 2006
Mapon A.E. ®usuka.9 kiacc: yuedHo-meroandeckoe nocooue/ A.E. Mapon.,E.A. Mapon.-9-e
u3n.,crepeorun.-M.: [Ipoda,2011.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

8 KJIACC

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika

9 KJIACC

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
http://www.proshkolu.ru



http://fizika-class.narod.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYIOBAHMUE

Kommerotep, npoekTop, sKkpaH

OBOPYJOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NEMOHCTPALIUN

[Mudposas yuenndeckas sadoparopus
KommiekTsl 1aboparopHoro o06opy1oBanus
Kommrektsr OI'D (Nel, Ne2, Ne3, Ne4)






		2022-12-08T09:29:35+0500
	Лушников Н.Н.
	Я подтверждаю этот документ своей удостоверяющей подписью




