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IHOACHUTEJIBHAS 3AIINCKA

Copneprkanue mporpaMMbl HaIlpaBiIeHO Ha (POPMUPOBAHKUE €CTECTBEHHOHAYYHON TPAMOTHOCTH YYAIIUXCS U
OpraHu3alMI0 U3y4eHUs1 GU3UKU Ha JEesITeIbHOCTHON OCHOBE. B Hell yuuThIBatOTCS BO3MOXKHOCTH IIpeIMETa
B peanmzanuu tpedoBanuiit ®PI'OC OOO K ruraHupyeMbIM JTUYHOCTHBIM M METAPEMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TAKXKE MEXKIIPEIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX Y4€OHBIX ITPEIMETOB Ha YPOBHE
OCHOBHOT0 0011ero oopa3oBanus. Pabouas nporpamma npeamera «®Pu3nka» cocraBieHa Ha ocHOBe Paboueit
nporpaMMmsbl Boctiutanus I'bOY PO Ne7.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJJMETA «®U3UKA»

Kypc dbusnkn — cucremooOpa3yromuii Ui eCTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
¢du3nvecKre 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB U SBJICHUN, H3y4aeMbIX XUMHUEH, OM0JIOTHEH, aCTpPOHOMUEH
u pusndeckoit reorpadueii. Dusnka — 3TO MpeAMET, KOTOPBIKA HE TOJIHPKO BHOCHT OCHOBHOH BKJIAJ] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEAOCTABIISICT Hanbosee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
MeTO/1a TIO3HAaHMUS, T.€. CIIoco0a MOTy4YeHUs JOCTOBEPHBIX 3HaHMIi 0 Mupe. Hakonern, ¢pusnka — 310
IIpeIMET, KOTOPBIN HapsAy C IPYTMMHU €CTECTBEHHOHAYYHBIMU [IPEIMETaMU JI0JKEH JaTh UIKOJIbHUKAM
MpeJ/iCTaBICHUE 00 YBIEKATENbHOCTH HAYYHOTO UCCIEAOBAHUS U PAIOCTH CAMOCTOSTEIbHOTO OTKPBITUS
HOBOTO 3HAHMUS.

OpnHa U3 TIaBHBIX 337a4 (PU3UIECKOT0 00pPa30BaHUs B CTPYKTYpeE 00IIEero oOpa3oBaHus COCTOUT B
(bopMHPOBAaHNUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpECa K HayKe y OCHOBHOW Macchl 00ydJaromuxcs,
KOTOpBIE B JaJIbHENIIEM OyyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
BaXHOH 3a/1aueil SBJISIETCS BBIABICHHUE U MOATOTOBKA TAJAHTIMBBIX MOJIOJBIX JIFOJCH 11 IPOJIOJIKEHUS
o0Opa3oBaHMs U JAIBHEUIICH MPOoeCcCHOHATBHON IeATEIFHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
MCCIIEIOBAaHUM U CO3[JaHUU HOBBIX TeXHOJOTHH. COrIaCHO NPUHATOMY B MEXYHAPOJHOM COOOIIECTBE
orpeniesieHuIo, «EcTecCTBEeHHOHAYYHAs! TPAMOTHOCTH — 3TO CITOCOOHOCTH YeIOBEKa 3aHUMATh aKTHBHYIO
IPaXJaHCKYIO O3HIIMIO IO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UIesIMU. HaydHO rpaMOTHBIN YeIOBEK CTPEMHUTCS
Y4acTBOBATh B apTYMEHTHPOBAHHOM OOCYKJIEHHUH MPOOIIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOyeT OT HEero CIeIyIOUMX KOMIIETEHTHOCTEH!:

— HAY4YHO O0BACHATH SABJICHUA,
— OICHUBATh U ITIOHHUMATb 0COOEHHOCTHU HAaY4YHOTr'0 UCCJICAOBAHUA,
— HHTCPHPETUPOBATH JAaHHBIC U UCIIOJIb30BATH HAYYHBIC NOKA3ATCIILCTBA JJIA ITOJYUCHUA BBIBOJOB.

N3yuenne pusmku ciocoOHO BHECTH peIIaonil BKIaa B (OpMUPOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00Y4YarOLINXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn nzydenus GpU3MKA HA ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konnenun
npenoaaBaHus yueOHoro npenamera «du3nka» B 00pa3oBaTeIbHBIX opranu3anusax Poccuiickoit denepanun,
peaTn3yoX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPaMMbl, YTBEpkKAEHHON pettenneM Kosmternu
MunucrepcTBa npocserienus: Poccuiickoit @eneparyu, npotokoi ot 3 aekadps 2019 r. Ne ITIK-4BH.

[enu nzydyenus pusmku:

— npuoOpeTeHre HHTepeca U CTpeMIICHHs 00yJaroIUXCs K HAyYHOMY U3YUYEHHUIO MPHPOJIBL,
pa3BUTHE HMX MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;



— Ppa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/E MO3HAHUS U (OPMUPOBAHUE HCCIETOBATEIHCKOTO
OTHOLLIEHHUS K OKPY’KaIOLUM SIBJICHUSM;

— (opmupoBanue Hay9HOTO MHUPOBO33PEHHSI KaK Pe3yabTaTa N3y4EHHsI OCHOB CTPOCHHS MaTepuu U
(dbyHIaMEHTABHBIX 3aKOHOB (PH3UKU;

— QopMupoBaHHUE MIPEACTABICHUH O POJIU (HU3UKHU ISl pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHi;

— pa3BUTHUE NPECTABICHUN O BOBMOXHBIX cpepax Oyayiied mpodeccnoHanbHOM NesTENbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JajbHEeieMy 00y4eHHIO B 9TOM HalpaBICHUH.

JlocTrkeHue 3THX el Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus 00eCcIIeYnBaeTCs peleHueM
CIEIYIOIINX 3a1a4:

— MpUOOpEeTeHNE 3HAHUM O TUCKPETHOM CTPOCHUHU BEILIECTBA, O MEXAaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— mnpuoOpeTeHne YMEHUM OMUCHIBATh U OOBACHATH (PU3MUYECKUE SIBJICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTCﬁIlIHX paC‘IéTHLIX 3aJa4 C UCIIOJb30BaHUCM q)HSI/I‘leCKI/IX
MOZ[GJIef/'I, TBOPYCCKUX U IMTPAKTUKOOPUCHTUPOBAHHBIX 3a1a4,

— Pa3BHUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IMPHUPOAHBIC ABJICHHA W BBIIIOJIHATDL OIIBITHI, J'Ia60paTOpHBIC pa6OTBI u
OKCIICPUMCHTAJIBbHBIC HCCIICJOBAHUA C HCIIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHUE IPUEMOB pabOTHI ¢ HH(popManHel HU3MUECKOTO COAepKaHus, BKIt0Yas HHPOPMAIHIO O
COBPEMEHHBIX JOCTH)KCHUAX (PU3UKH; aHATIN3 U KPUTUYECKOE OIICHHUBaHHE HH(OpMaIIHH;

— 3HAKOMCTBO cO cepamu nMpodeccuoHaNbHOM 1eATeIbHOCTH, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

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

B cootBerctBun ¢ ®I'OC OO0 ¢usuka spnsercs 00s3aTeIbHBIM IPEIMETOM HAa YPOBHE OCHOBHOTO
oOmero oopazoBanus. JlaHHas mporpaMma mnpeaycMaTpuBaeT n3ydeHue Gu3nKyd Ha 6a30BOM yPOBHE B
o0béme 136 1 3a 1Ba roga oOydenus 1o 2 4 B Heaeno B 7, 8 u B oobeme 102 4 o 3 yaca B Hezento B 9
KJ1acce.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

7 KJIACC

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

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

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH U3y4arOT MPUPOIy. EcTeCTBeHHOHAYYHBIH METOJ] TO3HAHMS:
Ha0JI0IeHNe, TIOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT 110 IIPOBEPKE I'MIIOTE3,
o0bsicHeHue HabogaeMoro apieHust. Onucanue GU3nuecKkux sBJICHUH C TOMOIIBIO MOJIENIEH.

JdemoHcTpauuu
1. MexaHI/I‘-IeCKI/Ie, TCIIJIOBBIC, C-)JIGKTpI/I‘-IeCKI/Ie, MAarauTHBIC, CBCTOBBIC ABJICHUA.

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

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue EHBI JEICHHUS MIKAJIBI U3MEPUTEIBHOTO mpubopa.

2. 3mepeHue paccTosiHUM.

3. U3mepenue o0bEMa )KUAKOCTH M TBEPIOTO TeJa.

4. OnpeneneHue pa3MepoB MaJIbIX TEll.

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

6. [IpoBeaeHme UccieI0OBaHUS 110 TPOBEPKE TUIIOTE3bI: JATHHOCTD MOJETA MIApUKa, MMYIIIECHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHUH BelllecTBa

CTpOCHI/IC BCIICCTBA: aTOMBI U MOJICKYJIbI, ©X PAa3MCPHI. OHI)ITBI, JOKa3bIBAOIHUE JUCKPETHOC CTPOCHUEC
BCIIICCTBA. OHBITI)I, AOKa3bIBAIOIIUEC JUCKPETHOC CTPOCHUE BCIICCTBA.

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

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

Jdemoncrpauuu
1. HaGmronenue OpOYHOBCKOTO JBM)KEHUSI.

2. Habmonenue nuddysum.

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

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

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHHUSI.

Pa3nen 3. /IBukeHne U B3aNMO/1eiiCTBUH
Mexannueckoe aBuxkeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JiBHKeHHE. CKOpocTh. CpetHssl CKOPOCTh ITPU
HEPAaBHOMEPHOM JIBM)KEHHMH. Pacdér myTu 1 BpeMeHH JABUXKEHUS. PABHOMEpPHOE 1 HEPAaBHOMEPHOE JBU-

xeHue. Ckopocts. CpeaHsisi CKOpOCTh ITPU HEPAaBHOMEPHOM JBMKEHUH. Pacyér myTH 1 BpeMEHU IBUKEHUSI.



SBnenne nHepuu. 3aKOH WHEPHHUU. B3anMoeiicTBre Ten Kak IpUuYrnHa U3MEHEHHSI CKOPOCTH JIBHKEHUS
Ten. Macca kak Mepa HHEepTHOCTH Tena. [ImoTHOCTh BemecTBa. CBS3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYII B
enuHuIEe 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. CrioxeHne cuil, HalpaBJIeHHbBIX 10 OJIHOM npsmoi. PaBHoaelicTBytomas cui. Cuna
TpeHus. TpeHue CKOIBKEHHs ¥ TpeHue 1okost. Tpenue B mpupoae u texuuke (MC).

JdemoHcTpauuu

1. HabmoieHue MexaHu4ecKoro JABUKECHUS Teja.

2. U3mepeHune CKopoCTH NPSIMOJIMHEMHOTO JIBUYKEHUS.

3. HaGnronenue siBieHUs HHEPITUU.

4. HabnroieHre u3MeHEHUs1 CKOPOCTH MPH B3aUMOJIEHCTBUU Tell.
5. CpaBHeHHUE MacC MO B3aUMOJICHCTBHUIO TEJL.

6. CnoxeHue cuJjl, HalpaBJICHHbIX 110 OJHON IPSIMOM.

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

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

4. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsDKeHUS (AeopMaIii) NpyKUHBI OT MPHI0KEHHON
CHUIBI.

5. OHBITBI, ACMOHCTPUPYHOIIHNE 3aBUCUMOCTD CHJIBI TPCHUA CKOJIBXKCHUA OT BECA TCJIa U XapaKTCpa
COIIPHUKACAOIIUXCA HOBerHOCTeﬁ.

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

Hasnenue. CiocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBiieHus. [laBnenue 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/I‘-IGCKI/Iﬁ HapaI[OKC.
CooOuiaromuecs cocybl. [ 'napaBinyeckue MEXaHU3MbI.

ATtMmocdepa 3emian u atMocepHoe AaBiaeHue. [I[puunHel cyliecTBOBaHMS BO3AYIIHON 0001049KH 3eMIIH.
OmnbiT Toppuuenu. M3mepenue atMochepHoOro gaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 1 n3MepeHust aTMoc(hepHOro JaBiaeHuUs.

JlelicTBHE KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeITankuBaromias (apxume0Ba) cuiia. 3aKoH
Apxumena. [IimaBanue ten. Bo3nyxonnaBaHue.

JdemoHcTpauuu

1. 3aBuCHMOCTB JaBieHUS ra3a OT TEMIIEPATYPBHI.

. Ilepenavya naBiaeHMs )KUIKOCTBIO M Ta30M.

. Coobmiaromuecs cocysl.

. 'mapaBinueckwmii npecc.

. [IposiBnenue nencTBrsa aTMoc(hepHOro TaBICHHUS.

. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHON YaCTH TeJa M TUIOTHOCTH JKUIKOCTH.
. PaBeHCTBO BBITAJIKUBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

N N L AW

8. YcioBue miIaBadus TEII: INIaBaHUE WITH IMOrpy>XCHUEC TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA IUIOTHOCTEH
TEJ1a U X KUAKOCTH.

JlabopaTopHbie padoThbl U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa MOrpykKEHHOM B )KUIKOCTh YAaCTH TeJa.



2. OnpeneneHue BoITAIKUBAIOLIEH CHIIBI, JEHCTBYIONIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTb.

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

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

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

Pa3nes 5. PaGora 1 MOIIHOCTB. JHEpPrus

Mexanudeckas pabora. MOIIHOCTb.

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

Mexanunueckas sueprusi. Kunernueckas u noteHuuanbHas sueprus. [Ipespaiienrue oaHOro Buaa
MEXaHUYECKOH HEepPIruu B APYroil. 3aKOH COXpaHEHUsI JHEPIHH B MEXaHHKE.

JdemoncTpauuu
[TpuMmepbl MPOCTHIX MEXaHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenennie paboThl CUIIBI TPEHUS TTPH PABHOMEPHOM JIBMYKEHUU TeJja 10 TOPU30HTATILHON
MMOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHS phluara.

3. U3mepenne KIIJI HakIOHHOM MJIOCKOCTH.

4. 3ydenne 3akOoHA COXPAHEHUS MEXaHUYECKOW IHEPTUH.

8 KJIACC

Pa3pgen 1. TensioBbIe IBJICHUSA

Mopenu TBEPAOro, )KUAKOTO M ra3000pa3HOro cocTosHUM BemecTBa. Kpucrannmnueckue 1 amopgHbIe Tema.
OObscHEHNE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIO0XKEHUH MOJIEKYJIPHO-KUHETUYECKON
teopun. CMauyrBaHHe U KallWJUIApHBIE siBJIEHUS. TerioBoe pacliupeHue U CxaTHe.

Temmnepatypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO ABM)KEHUS YaCTHIL.

Buytpennsis sHeprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHepruu: TeIionepeaya U CopeplieHue paboTsl.
Bunel Temnonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINS, U3ITyUECHHE.

KonnyecTBo TemnoTsl. Y aenabHas TEMIIOEMKOCTD BellecTBa. TerIo00MeH U TEeII0BOE PaBHOBECHE.
VYpaBHeHue TeroBoro 6ananca. [InaBneHre M oTBepAeBaHUE KPUCTAUIMYECKUX BELIECTB. Y elbHas
TeruioTa riasieHus. [lapoodpazosanue u konaencanus. Mcnapeane (MC). Kunenue. Y nenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHUS OT aTMoc(hepHOoro naBieHus. BiaxHocTs Bo3ayxa.

OHeprus TOIMBa. Y IeJbHas TEIJIOTa CrOPaHHUsL.

[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. HaGmoienne OpOYHOBCKOTO JBMXKEHUS

. Habmonenue muddy3um

. HabGnroenue siBleHMi cMaunBaHUs U KallMJUISIPHBIX SIBICHUN

. Habnroienue TemnnoBoro paciupeHust Tei

. I3MeHeHue naBneHus ra3a npu U3MEHEeHUH 00bEMa 1 HarpeBaHUM UITH OXJIaXKIACHUU
. [IpaBuia u3mMepeHus TeMneparypsl

. Bugsl Teronepenaun

o0 3 N L AW

. OxytaxkieHune mpy CoBEpIIEHUN pabOThI



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

11. Habnronenne KumeHus

12 .HabnroneHue ocTosHCTBA TEMIIEPATYPhI IIPU IJIaBIECHUU
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 HAOIOICHHUIO TEIUIOBOTO PACIIMPEHHS Ia30B, )KUIKOCTEH 1 TBEPIBIX T

4. OmpenencHre TaBICHHUS BO3IyXa B OAJUIOHE IIMPHUIIA

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

6. IIpoBepka runore3bl TMHEWHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA )KUKOCTH B TEPMOMETPHUECKON TpyOKe
OT TeMITEPaTypHI

7. HabnroieHne n3MeHeHusl BHyTPEHHEW SHEPTuu Tejla B pe3ynbTaTe TeIuionepeiadl U padboThl BHEIIHUX
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8. MccnenoBanue siBIEHUS TEIUIOOOMEHA IPY CMELITMBAHUH XOJIOAHOM U TOpsSYeid BOJIBI

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

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca uCrnapeHust

12. Onpenenenue OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa

13. Onpenenenue yaenbHON TEIJIOTHI TUIABJICHUS JIbJa

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

DnekTpusanus Ten. [[Ba pona anexTpudeckux 3apsaaoB. BzaumonelicTBre 3apshpkeHHBIX Tel. 3akoH Kyinona
(BaBI/ICI/IMOCTB CHJIbI BSaHMOHeﬁCTBHﬂ 3ApSAKCHHBIX TCJI OT BEJIWMYHHBI 3apAa0B U paCCTOAHUA MCKIAY TeJ'IaMI/I).

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

Hocurenn QJICKTPHUYCCKUX 3apsA10B. 3J'IeMeHTapHBII71 3J'ICKTpI/I‘leCKI/II7I 3apsna. CTpOCHI/Ie aToMa. HpOBOI[HI/IKI/I
" JUDJICKTPUKH. 3akoH COXPAHCHUA JICKTPHUICCKOIr0 3apsaa.

DNEeKTpUUECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOTr0 ToKa. VICTOUHUMKH MTOCTOSIHHOTO TOKA.
JlefcTBUSI 2JIEKTPUUECKOT0 TOKA (TEIIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUI TOK B JKHUJKOCTSIX
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.

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

ITocTtostHHEIE MarduThl. B3aumMoaelCTBUE ITIOCTOSHHBIX MArHUTOB. MarHuTtHoe 1ojie. MarauTHOE 1101
3emMil 1 €To 3HaYeHUue AJi KU3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE 1oJie 3JeKTPUYECKOro TOKa.
[IpumeneHne 3JIeKTPOMarHuToB B TEXHUKE. [[elicTBME MAarHUTHOTO TTOJISL HA IIPOBOJHUK C TOKOM.

DNeKTpoABUTaTeh MOCTOSIHHOTO ToKa. Vcronib30BaHue 3JIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIIOPTE.

Omnbrter @apanes. SBnenue snekTpoMarauTHoN HHAYKIUHU. [IpaBumo Jlenmna. Dnexkrporeneparop. CriocoOs
MOJTYYCHHUS DIIEKTPHUYECKON SJHEPTUH. DIEKTPOCTAHIIUH HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.



JdemoHcTpauuu

1. Dnexrtpuzanus Tein

JIBa poza NEeKTpUYECKUX 3apA10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJ
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKONA

DneKTpocTaTH4ecKast HHIyKIUs

3aKOH COXpaHEHMsI DJICKTPUUECKUX 3apsI0B

[IpoBOIHMKY U AUBIIEKTPUKHU

MonenupoBaHU€e CHIIOBBIX JIUHUM 2JIEKTPUUECKOTO MOJISA

e I

HcTouHNMKH MOCTOSHHOTO TOKA

9. [lelcTBUS 2JIEKTPUUYECKOTO TOKA

10. DnekTpuyeckuil TOK B )KUJIKOCTU

11. I'a30BBIit pa3psg

12. 3mepeHue Cuiibl TOKa aMIIepMETPOM

13. M3amepeHue 3JIeKTPUIECKOro HANpsKEHUsT BOJIBTMETPOM

14. PeoctaT u Mara3uH COIPOTUBIIEHUI

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. JleficTBUE MarHUTHOTO IOJIsI HA IPOBOJAHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOIO TOKa

22. UccnenoBaHue sIBJICHUS AIEKTPOMArHUTHON MHAYKITUH

23. Onswitel Dapanes

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

JlabopaTopHbie padoThl U ONBITHI

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

2. WccnenoBanue AeHCTBUS 3JEKTPUUECKOTO MOJIS HA POBOJIHUKH U JUDJICKTPUKU

3. COopka u mpoBepKa padOoThl MIEKTPUIECKOM 1IETIH MMOCTOSTHHOTO TOKA

4. U3mepeHue U perynpoBaHHue CUIIbl TOKa

5. M3mepeHue U peryiampoBaHue HAPSKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpsDKEHUsS Ha pe3UCTope

7. OmnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPUUYECKOT0 COMPOTUBIIEHUSI IPOBOAHUKA OT €T0 JJIMHBI,
IJIOLIA/IM MOTIEPEYHOr0 CEUEHUs U MaTepuana

8. IlpoBepka mpaBuiia CIOXKEHHS HANIPSKEHUH MTPU MOCIIEJOBATEIbHOM COEIMHEHNUH JABYX PE3UCTOPOB

9. TlpoBepka nmpaBuia JJIsl CUJIbI TOKA IIPU NApauIeTbHOM COEIMHEHUN PE3UCTOPOB

10. Onpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP

11. Onpenenenre MOITHOCTH JEKTPUUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE

12. MccnenoBanyie 3aBUCUMOCTH CHJIBI TOKA, MYILETO YEPE3 JIAMIIOUKY, OT HAPSDKEHUS Ha HER

13. Onpenenenune KIIJl marpeBaremns

14. UccnenoBadne MarHUTHOT'O B3aUMOJAEHCTBHS IIOCTOSHHBIX MarHUTOB

15. VI3yueHne MarHuTHOTO IMOJIsS MOCTOSIHHBIX MarHUTOB MPU UX 00BEAUHEHUHN U pa3/IeJIeHUN

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 MMPOBOJIHUK C TOKOM

19. KonctpyupoBanue u uzydeHue pabOThl JIEKTPOJBHUIaTEls

20. Uzmepenne KIIJI anexTpoaBUraTeIbHOM YCTAHOBKU

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

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUSA

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

VYckopenue. PaBHoyckopeHHOE npsiMoauHelHoe apmkenne. CBoooanoe naaenue. Onwitel [amumnes.
PaBHOMepHOE ABHKEHUE TIO OKpY)HOCTH. [lepuon u yactora oOpamienus. JInHeiiHas 1 yriioBas CKOPOCTH.
LlenTpOoCcTpeMUTENbHOE YCKOPEHHE.

[lepssiit 3akoH HetoToHa. Bropoit 3akon Hetotona. Tpetuit 3akon Herotona. [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 CBO6OIIHOFO IIaICHUA. I[BI/I)KCHI/IG IIJIaHET
Bokpyr Connua (MC). [lepBas kocMuueckasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecue MarepuabHON TOYKU. AOCOIIOTHO TBEPI0€ TeN0. PaBHOBECHE TBEPIOTO Tela C 3aKPETUIEHHOM
OChI0 BpauleHus. MoMmeHT cuibl. LleHTp TskecTH.

Nmnynbe Tena. U3mMenenue umnynbca. Mmynbe cuibl. 3aKOH COXpaHEHUs! uMIyibca. PeakTuBHOe
nsuxenne (MC).

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cui TsecTH, ynpyroctv, TpeHust CBsi3b SHEPTUU U pabOThI
[ToTenumanpHas SHEPTHs TeJa, MOIHATOrO HAJl HOBEPXHOCTHIO 3eMiIH. [loTeHInanbHas sHeprus cxKaTou
npyxuHbl. Kunernueckast sneprus. Teopema o KHHETHUECKON SHEPTUU. 3aKOH COXPaHEHUsI MEXaHUUYECKOI
SHEPTHH.

JdemoHcTpauuu

HabnroneHne MexaHM4ecKOoro IBUKEHMS Tella OTHOCUTENBHO PAa3HbIX Tell OTCUéTa

CpaBHeHME IMyTeH U TPAEKTOPHUI IBUIKEHUS OJJTHOTO U TOTO YK€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA
N3mepenne cKkopocTH U yCKOPEHMSI IPSIMOJIMHENHOTO IBUKEHUS

HccnenoBanne NpU3HAKOB PaBHOYCKOPEHHOI'O JABMXKEHHUS

MR

HaGntonenue nBuXeHus Tena 1Mo OKpYKHOCTH
6. HaGmroieHre MexaHn4ecKux sBJICHHUM, MPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKU
7. 3aBUCHMOCTb YCKOPEHHS T€JIa OT MACChl TeJa U JEHCTBYIONIEH Ha HETO CUJIbI
8. HabmioneHue paBeHCTBA CHJI TIPY B3aUMOJICHCTBUU TeT
9. N3MeHeHue Beca Teja pu yCKOPEHHOM JIBH)KEHUU
10.Ilepenava umnynbsca npy B3aMMOJEHCTBUM TEN
11.IIpeoOpa3zoBanus SHEPTUU IPU B3aUMOJICHCTBUU TeT
12.CoxpaHeHne UMITyJIbCca IIPU HEYNIPYTOM B3aUMOIEHCTBUN
13.CoxpaneHue UMIynbca Npu aOCOIOTHO YIPYTOM B3aMMO/IEH CTBUU
14.HabmoieHre peakTUBHOTO JIBH>KEHUS



15.CoxpaneHre MEXaHUYECKOW YHEPTUU TIPU CBOOOIHOM IaJICHUN
16. CoxpaHeHre MEXaHUUYECKOM SHEPTUU IIPU JIBUKEHHUM 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 HaualbHOM
CKOpPOCTH

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

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

7. Omnpenenenne Ko3pUIIUESHTA TPSHHUS CKOJIBKCHHUS

8. OmpeneneHue xECTKOCTH NMPYKUHBI

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

10.0Omnpenenenre paboThl CHIBI YIPYTrOCTH NMPU MOABEME Tpy3a C UCIOIB30BAHUEM HEMOIBHKHOTO U
MOABUKHOTO OJIOKOB

11.13yueHune 3ak0Ha COXpaHEHUs YHEPTUU

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

Konebarenproe nuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHHI: IEPHUO/I, 9aCTOTa, aMILTUTY/A.
Matematuueckuil U IpyKUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu KoiaedaTeIbHOM JIBHKECHUU.
3aryxaromue konebanus. BeiHy)nennbie koedanus. Pezonanc. Mexanuueckue BoiHbl. CBOMCTBA
MeXaHW4YecKUX BOJH. [Ipo 1oibpHBIE U TonepevHble BOIHBL. JIJIMHA BOJHBI U CKOPOCTH €€ paclpOCTPAHECHHUS.
MexaHuueckre BOJIHBI B TBEPAOM Tele, ceiicMuueckue BosHbl (MC).

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

JdemoHcTpauuu

1. HaGmroienue koneGaHuii Tes MO JeHCTBUEM CUJIBI TSDKECTH U CUJIBI YIIPYTOCTH
2. HaGnronenue kose0aHMii rpy3a Ha HUTU M Ha TIPY>KUHE

3. HaGnronenue BEIHYKIEHHBIX KOJIeOaHUN U pe30HaHca

4. PacripocTpaHeHHe MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HabmroeHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOThI

6. AKyCTHUECKHI PE30HAHC

JlabopaTopHbie padoThl M ONBITHI

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

2. OmpeneneHne YacTOThI U IepUoAa KoJaeOaHui Mpy>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Teproa KOJIeOaHU MTOABEIICHHOTO K HUTH TPy3a OT JJTMHBI HUTH

4. UccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOaHUN MPYKMHHOTO MasiTHUKA OT Macchl Irpy3a
5. IlpoBepka HE3aBUCUMOCTH Tlepuo/a KojeOaHuii rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Irpy3a

6. ONBITHI, IEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh NIEpHU0/1a KoJeOaHU MPYKUHHOTO MasiTHHKA OT MacChl Tpy3a U
AKECTKOCTHU MPY>KUHBI
7. U3mepenne ycKopeHust CBOOOTHOTO TaIeHHUs

Pa3znes 3. JjieKTPOMArHUTHOE 1M0JI€ M JIEKTPOMATHUTHbIE BOJIHBI



DNEeKTpOMarHUTHOE MoJje. DIEKTPOMAarHUTHbIE BOJIHBL. CBONCTBA AJIEKTpOMAarHUTHBIX BoJH [Ikana
3JIEKTPOMArHUTHBIX BOJIH. VICII0JIB30BaHUE HIIEKTPOMATHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

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

JlaGopaTopHble padoThI U ONBITHI

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

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

Jlynsl. Otpakenue cBeta. [lnockoe 3epkaino. 3akOH OTpakeHUS CBETa.

[Mpenomnenue cBeta. 3aKoH NpesioMiIeHUs cBeTa. [loHOe BHYTpEHHEe OoTpaskeHue cBeTa. Mcmnonb3oBanue
IMOJIHOT'O BHYTPCHHETO OTPAaXCHUA B OIITUUCCKHUX CBCTOBOAAX.

JInnza. Xox myuedt B tun3e. Ontudeckas cucreMa ¢otoanmnapara, Mukpockorna u teneckona (MC). ['na3
KaK OITHYecKasi cucreMa. biiM3opyKocTh U 1abHO30PKOCTb.

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

JlemoHCTpanumn
[IpsamonuHeiiHOe pacipoCTpaHEHHE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n300paXkeHU B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.

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

e B e

[Tonyuenue n300paskeHU ¢ TOMOIIBIO JIMH3.

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

11.Pa3znoxenune 6eoro cBeTa B CIEKT).

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

JlabopaTopHbie padoThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH YIJla OTPaKEHUSI CBETOBOTO JIyda OT yrija MajJeHHusl.

2. I/ISy‘{CHI/IC XapaKTCPUCTHUK I/1306pa)KCHI/I$I npeaAMeETa B IJIOCKOM 3€pKajic.

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

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

6. OmbITH IO PA3JI0KCHUTO Oenoro ceera B CIICKTD.

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

Pa3gen 5. KBaHTOBLIE IBJICHUSA

OmnpiTel Pezepdopaa u minanerapuast Moaens atromMa. Mogens atoma bopa. Ucnyckanue u norsouieHue
cBeTa aroMoM. KBaHThI. JInHENYaTbie CIEKTPHI.

PagnoaktuBHOCTB. Anb(da, 6eTa u rammaunsnydenus. CTpoeHue aToMHOTo siipa. Hykimonnas mozaens



aToOMHOTO siapa. M30TonsbI.
PannoaktuBHble npeBpaienus. [lepuoa nmomypacnaga aTOMHBIX siAEp.
S nepuble peakuuu. 3aKOHBI COXPAHEHHS 3apSJ0BOT0 U MACCOBOTO YKCE. DHEPIHsl CBSA3U aTOMHBIX SIJIEP.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u nenenus saep. Mcrounuku sneprun Connna u 38€3n (MC).
Snepnas sHepreTuka. JIeHCTBUS pagoaKTUBHBIX U3TYYeHUH Ha kuBbIe opranu3mMbl (MC).

JdemoHcTpanuu

1. CrieKTphl U3Ty4E€HUS U MOTJIOMICHUS.

2. CexTpsl pa3IndyHbIX ra3oB.

3. CnexTp BoaoOpoIa.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka MOHU3UPYIOIIUX U3ITy4YCHHH.

6. Peructpanus usiny4eHus NpUPOAHBIX MUHEPATIOB U IIPOJYK TOB.

JlabopaTopHbie padoThI U ONBITHI
1. HaGroienre CrjlonHbIX U TUHEHYATHIX CIIEKTPOB U3TyUCHHUS.

2. UccrienoBanue TPEKOB: M3MEPEHUE SHEPTUH YaCTHIIBI [I0 TOP MO3HOMY IyTH (110 oTorpadusm).
3. U3mepenne panoakTUBHOTO (OHA.

IoBTOPUTENHLHO-00001IAIOIIIMI MOTYJIb

[ToBTOpHTENEHO-0000IIAIONINI MOTYJIb TPEJHA3HAYEH Ul CHCTEMATH3aluU U 0000IEHHUS TIPEIMETHOTO
COZIEp KaHUs M OTBITA JESATEIHLHOCTH, IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca PU3UKH, a TAKKe IS
noAroToBku K OCHOBHOMY IOCYIapCTBEHHOMY 9K3aMEHY 10 (pHU3HKe I 00y4JaromuXxcsi, BHIOPABIINX ATOT
y4eOHBIH MpeMeT.

[Ipu n3yyeHun JaHHOTO MOAYJISL PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI IEITEILHOCTH, HA OCHOBE
KOTOPBIX 00ECIIEUNBACTCS JOCTUKEHHE MTPEAMETHBIX U METANPEAMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB
oOyueHusi, GOpMHUPYETCS ECTECTBEHHO-HAYUYHAass TPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB MCCIIETOBAHUS
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 XapaKTEp JAHHOI'O pa3Jciia peaiu3yeTcs 3a CU€T TOr0, 4TO yHaluecsa
BBIITOJHAIOT 3aaHWsA, B KOTOPBIX UM IMPCAJIaracTcCs:

— Ha OCHOBE TOJIYYCHHBIX 3HAHHUM pacliO3HaBaTh U HAYYHO OOBSICHATH (PU3UUECKUE SIBJICHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCETHEBHOMN KU3HU,

— HCIOJIB30BaTh HAYYHBIC METOAbI HCCICAOBaHUA (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ, B TOM YHUCJIC HJIsI ITPOBEPKU
THUIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

— OOBACHATH HAayY4YHBIC OCHOBBI HanoOoee BaXKHBIX HOCTI/I)KGHI/Iﬁ COBpPEMECHHBIX T€XHOJIOFPII>'I,
HaImpuMmep, MPakKTUICCKOro UCII0Jb30BaHUA pa3JINYHbIX HCTOYHHUKOB SHEPTUH HAa OCHOBEC 3aKOHaA IIpe-
BpaliCcHUs U COXPaHCHHA BCEX M3BCCTHBIX BUI0OB SOHEPTHUHU.

Kaxkas ¥3 TeM JaHHOTO pa3/iesia BKI0YaeT SKCIIEPUMEHTAIbHOE UCCIIeI0BaHe 0000IIIafoMIero
xapakTepa. Pazzen 3aBepiaeTcs mpoBEICHUEM TUATHOCTHYECKOM U OLIEHOYHOM pabOThI 32 Kype OCHOBHOI
MIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

Nzyuenue yaebHoro npeamera «dusnka» Ha ypoBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs JOKHO
obecneynBaTh JOCTHKEHHE CIEAYIOUIMX JINYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHbIX
pE3yIabTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe gocnumanue:
— 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 06Cy)KIIeHI/II/I O6IJ.I€CTBCHHO-3H3‘-II/IMLIX N 3THYCCKHX HpO6HCM,
CBA3aHHBIX C MPAKTUYCCKUM IIPUMEHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,

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

— BOCIPHUATHUC SCTCTUUCCKUX KAYCCTB (1)PI3PI‘I€CKOI>1 HAYKH: eé TapMOHHWYHOT'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, TaKOHUYHOCTH.

HEHHOCI”M HAYYHO20 NO3HAHUA:

— OCO3HaHME IIEHHOCTH (PU3NIECKOI HayKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHH, BA)KHEUILIEH COCTABIIAIONIEH 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 MOBEJCHHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM H TETIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

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

Tpyooeoe ¢éocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUU IMMPAKTUYCCKUX 3a0aY (B paMKax CEMbH, IKOJIbI, TOPO/Ja, Kpa}l)
TEXHOJIOTHYECKON M COLTUAIbHOMU HAITPpaBJICHHOCTH, Tpe6yfoumx B TOM YHUCJIC U (1)I/I3I/I‘-ICCKI/IX 3HaHHfI;

— HUHTEpec K MPAaKTHUYECKOMY H3YYEHUIO Mpodeccuid, CBSI3aHHBIX C PUIUKOM.
Jxonozuueckoe 6ocnumanue:

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

— OCO3HaHHE TN00aTBHOTO XapaKTepa AKOJIOTHMYECKUX MPOOJIEeM U MyTel WX pelICHHUS.
Aoanmayusa o0yuarouie2oca K U3MEHAUWUMCA YCA0BUAM COUUATIbHOU U RPUPOOHOUL CPedbl:

— HOTpe6HOCTL BO B3aMMO/ICHCTBUU IIpU BBIITOJIHCHHUN HCCIeIOBaHUI U IMPOCKTOB (I)I/I3I/I‘{6CKOI>'I
HAIpaBJICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JIPYT'UX;

— TMOBBILIEHUE YPOBHS CBOCH 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 007aCcTH (PU3UKY;
— 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 y4ETOM BIIMSHUS HAa OKPYKAIOIIYIO CPEIY, BOZMOXKHBIX TI100aJIbHBIX
OCJIEJICTBUM.
METAIIPEIMETHBIE PE3YJIbTATDI

yHHBepcaJILHLIe NMo3HABATeJbHBIE JelicTBHUS

ba3zoenie nocuueckue oeiicmeu:
— BBISABJIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OObEKTOB (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 U3YUYCHUU (1)I/IBI/I‘~I€CKI/IX SIBIICHHUI U IMponecCoB;
ACJIaTh BbIBOABI C UCIIOJIb30BAHUECM NCAYKTHBHBIX U HHAYKTUBHBIX YMOSaKqueHHﬁ, BbIIBHUI'aTh
THITIOTC3BI O B3aUMOCBA34X (I)I/ISI/I‘IGCKI/IX BCJINYHMH,

— CaMOCTOSTEIBHO BEIOUPATh CIIOCO0 penieHus yueOHol pu3nuecKoi 3a1auul (CpaBHEHUE HECKOIBKHUX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIee MOAXO0ISIIEr0 C YIETOM CaMOCTOSTENILHO BBIIEIEHHBIX
KpUTEPUEB).

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

— MNPOBOAUTH IO CAMOCTOSATCIBHO COCTABJICHHOMY IIAHY OIIBIT, HECIIOKHBIN (I)I/ISI/ILIGCKI/II‘/JI
OKCIICPUMCHT, He0O0IbII0e HUCCICIOBAaHUC (I)I/ISI/IIIGCKOFO SAIBJICHUA,

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

— CaMOCTOSITENHHO (POPMYIHMPOBATH 0OOOIIECHUS U BHIBOBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIIEIOBAHMS,

— IMPOrHO3UpPOBATH BO3MOKHOC )lam)Heﬁmee Pa3sBUTHC CbI/ISI/I'-IeCKI/IX IIpOIECCOB, a4 TAKKC BbBIABUTI'aTh
MMPECATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

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

— aHaJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh UHPOPMAIIHIO PA3TIUYHBIX BUJIOB U (OPM
IIPE/ICTABIICHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (JOPMY MpeCTaBICHUS HHPOPMAIIUN U WILTIOCTPUPOBATH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMH, TuarpaMmMamMu, HHOM rpaguKoil 1 nX KOMOWHAIUSMU.



YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

— B X0Ie 00CYXXJIeHHUs Y4eOHOT0 MaTepuraia, pe3yabTaToB JJabopaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOIIPOCHI IO CYIICCTBY 06CY)KII3,€MOﬁ TEMbI U BbICKA3bIBATh UJICH, HALICJICHHBIC Ha PCIICHHUC 3ada4u U
noJiep>KaHue OaroXenaTeaIbHOCTH OOLICHHUS;

— COIIOCTABJISATh CBOM CYXKJICHHUS C CY)KICHHSAMU JAPYTUX YYaCTHUKOB JUAIOra, OOHAPYKUBATh
pa3auvmue U CXOJCTBO MO3ULIUH;

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

— MyOJIMYHO MPEACTABIATH PE3YAbTAThl BHIMOIHEHHOTO (PU3MUYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCJIEIOBAHMSI, IPOEKTA).

Coemecmuasn desamenpbHOCmMb (COMPYOHUYUECMBO):

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

— MPUHUMATH LEIH COBMECTHOMN AESITEIbHOCTH, OPTaHU30BbIBATh ACUCTBUSA MO €€ JOCTUKECHUIO:
pacrpenenaTb poyit, 00CyX IaTh MPOLECCHl U Pe3yabTaThl COBMECTHOM pabOTHI; 0000111aTh 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 MPOIAYKT 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
pelleHts B IpyIe, IPUHATUE PEIIEHUH rpyTIoi);

— CaMOCTOSATCIIBHO COCTABJIATH AJITOPUTM PCHICHUA (1)H31/I‘{CCKOI>'I 3aga4y WJIH I1JIaHa UCCICIOBAaHUsA C

y4ETOM UMEIOILIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeaaraeMbie
BapUaHThI pEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TIpeJyIaraTh IIaH e€ N3MEHEHHUS;

— O0OBSACHATH IPUYUHBI JOCTUKEHUSI (HEAOCTUKEHUS) PE3YIbTATOB JAESITeIbHOCTH, JaBaTh OLEHKY
npuoOpeTEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTD (B TOM YHCIIE B XOJ] BHIIOJTHEHUS (PU3NUECKOTO HCCIIEJOBAHUS
WM [IPOEKTA) HA OCHOBE HOBBIX 00CTOSTENLCTB, I3MEHUBILINXCS CUTYallul, YCTAHOBJIEHHBIX OLIHOOK,
BO3HMKIIUX TPYIHOCTEH;

— ONLCHUBATb COOTBETCTBUEC PE3YyJIbTaTa LEIN 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.

Ilpunamue cedn u opyaux:

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

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

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

— HCIIOJIB30BATh MOHATHUS: (U3NUECKHUE M XUMUUYECKHE SBJICHHUS; HAOII0IeHUE, SKCIIPUMEHT, MOIEIb,
TUIIOTE3a; €AUHULBI (PU3NYECKUX BEIIMYHMH; aTOM, MOJIEKYJIa, arperaTHbie COCTOSHUS BEIIECTBA
(TBEpHOE, KUIKOE, Ta3000pa3HOE); MEXAHUYECKOE IBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSMOJIMHEHHOE), TPACKTOPHS, PAaBHOICHCTBYIOMIAs CHII, teopmanus (yrnpyras, miacTudeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

— pasnuyath sBieHus (audQy3us; TemI0Boe IBMKEHNE YAaCTUILl BEIIECTBA; pABHOMEPHOE IBUKCHUE;
HEPAaBHOMEPHOE JIBU)KECHUE; NHEPLIUS; B3aUMOJEHCTBHUE TEJI; PABHOBECUE TBEP/BIX TEJl C 3aKPEIUIEHHON
OCBIO BpallleHMsI; Ilepe/jaya JJaBlIeHus TBEPABIMU TeIaMU, KUAKOCTIMH U ra3aMu; atMochepHoe
JaBJICHUE; IUIABaHME TE€N; MPEBPALCHUS MEXAaHUYECKONW SHEPIUM) MO OIMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
(du3nyeckue sIBIEHUS B IPUPOJIE: PUMEPHI JBIXKEHUS ¢ PA3IMYHBIMU CKOPOCTSAMH B )KUBOW U HEXKUBOU
pUpoJIe; AeMCTBHUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOr0O AaBJIECHUS Ha )KUBOU
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 M (PU3NUECKHE SABICHUS, HCTIONB3YS (PU3UUECKUE BETHUNHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSOKECTH, BEC Tela, CUila TPeHHUs, 1aBJieHne (TBEPIOTO Tella, KUIAKOCTH, ra3a), BRITAIKHWBAIOIIAS CHIIA,
MexaHu4ecKas paboTa, MOIIHOCTD, TIJIEYO CUJIbI, MOMEHT CHIIBI, KOO PHUITUEHT MOJIE3HOTO JIEUCTBHS
MEXaHU3MOB, KHHETHYECKasl U TTOTEHIIUAIbHAs YHEPTHSA); TIPU OMKMCAHUH MPABUIIBHO TPAKTOBAThH (HU3U-
YECKUM CMBICI UCTIOJb3yEeMbIX BEIMYUH, UX 0003HAYEHUS U €UHULIBI (PU3HMUECKUX BEJIMYMH, HAXOIUTh
(G OopMyJIBI, CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIMUYMHY C IPYTUMU BEIMYMHAMU, CTPOUTH TpaduKu
W3YYEHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEIHYHH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U MPOLECCHI, UCIOb3Ys MPAaBUIIA CI0KEHUS
cuJ1 (BOJIb OJJHOM IpsIMON ), 3aK0H I yka, 3axoH [lackans, 3akoH Apxumena, IpaBUJIO paBHOBECHUS
peuara (6J10Ka), «30JI0TO€ IPABHUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS] MEXaHUUECKON YHEPTHH; IPH 3TOM
JTaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alMCHIBATh €T0 MAaTEMAaTUYECKOE BbIPAXKEHUE;

— OOBSICHATH PU3NUECKUE SBICHMS, MPOLECCHl U CBOWCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTYyalMi IPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbIABIATh MPUIMHHO-CIIEACTBEHHBIE CBS3H, CTPOUTh
00BsicHEHHE U3 1—2 JIOTHYECKUX 1IaroB ¢ OMopoil Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3NUYECKUX SIBIECHUH,
bu3nyecKuX 3aKOHa WU 3aKOHOMEPHOCTH;

— pemaTth pacyéTHbIE 3a7auu B |—2 necTBUS, UCIIONIb3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIIHE

(I)I/I3I/I‘IGCKI/IG BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIIOBUA 3a/1a4U 3alIUChIBAThL KPATKOC YCJIOBUC, TOA-



CTaBJISATh (PU3NUECKHE BETUYUHBI B OPMYJIIBI U IPOBOAUTH PACUEThI, HAXOJUTH CIIPABOYHbIE JaHHBIE,
HEOOXOUMBIE JJIs PEIICHUs 3a]1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYeHHON (PU3NYECKON BETNYNHBI;

— Ppacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh IIPU NOMOIIU (PU3UUECKUX METOOB; B ONMCAHUN
HCCJIETIOBAHMSI BBIJCIATDH ITPOBEPSEMOE MPEAINOIOKEeHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIN Pe3yNbTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITA, JIeJIaTh BBIBOJIBI [10 €T0 PE3yJIbTaTaM;

— MPOBOAUTH OMIBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABJICHUN WK (PU3UYECKUX CBOWUCTB TEII:
dbopMynupoBaTh MPOBEPSEMbIE TPETOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000pya0Ba-
HUSl, 3aIIUCBIBATH X0/ OIBITa U (POPMYIINPOBATH BHIBOJIBI;

— BBINIOJHSATH MPSMBIC H3MEPEHUS PACCTOSHUS, BPEMEHH, MAaCcCHI Tela, 00bEMa, CHITBI U TEMIIEPATYPhI
C WCIIOJIH30BAaHUEM aHAJIOTOBBIX M U(POBBIX MPUOOPOB; 3aMKMCHIBATH TTOKa3aHUS IPUOOPOB C YIETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUYECKON BETUMUMHBI OT APYTOi ¢
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCIMOCTH IyTH PaBHOMEPHO JIBIDKYIIETOCS Tela OT BpeMEHHU
JIBYDKEHUS TeJla; CHUIIBI TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEH TeJ U
HE3aBUCUMOCTH CHJIbl TPEHUS OT ILJIOIIA M CONPUKOCHOBEHUS TEJ; CUJIbI YIIPYTOCTH OT YIJIMHEHUS
IPYKUHBI; BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTrpy>KEHHOM YacTH TeJla U OT INIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUTOTHOCTH T€Ja, OT IIIYOHHBI, Ha KOTOPYIO MOTPY>KEHO TeJ0; YCIOBUH ITIaBaHUs Te,
yCIIOBUHM paBHOBECHS pbluara U OJIOKOB); y4aCTBOBATh B IJIJAHUPOBAHUM Y4€OHOTO MCCIIEI0BaHuUs, COOU
paTh YCTAaHOBKY U BBIIOJHITH U3MEPEHUS, CIIeys MPEATI0KEHHOMY IUIaHy, (PUKCUPOBATH PE3yIbTAThI
MOJTyYCHHOM 3aBUCUMOCTH (PM3UYECKUX BEITMYUH B BUC MPEUIOKEHHBIX TaOJIHIl U TpaHKOB, AeTIaTh

BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHUSA,

— MPOBOAUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIMYUH (IIJIOTHOCTH BELIECTBA KUJIKOCTH U
TBEPIOTO TEJIA; CUIIA TPEHUS CKOJIbXEHUS; JaBICHUE BO3/1yXa; BBITAJKUBAIOLIAs CUJlA, IEUCTBYIOIAs HA
HOrpyKEHHOE B JKUAKOCTh T€J0; KO3()PULIHMEHT MOJIe3HOTO AeHCTBUS MPOCTHIX MEXAaHU3MOB), CIEys
NPEJI0KEHHOW MHCTPYKIMU: TIPU BBIMOJIHEHUH U3MEPEHHUI cOOMpaTh IKCIIEPUMEHTAIbHYIO0 YCTAHOBKY
Y BBIYKCIIATH 3HAYCHUE NCKOMOW BEIIMYMHBI;

— co0oaTh MpaBUiIa TEXHUKN 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— yKa3bIBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIIHNECS COCY/Ibl, 0aApOMETp, phIuar, MOJIBHKHBIA U HEMOABMKHBINA OJIOK, Ha

- KJIOHHAas IJIO0CKOCTD,

— XapaKTepU30BaTh NPUHIIMIIBI IeHICTBUS M3YYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOii
Ha UX ONMCaHUs (B TOM YHCJe: MOAIIMITHUKY, YCTPOWCTBO BOIONPOBO/IA, THPAaBIMUECKUIl ITpecc,
MaHOMETp, BEICOTOMEP, MOPIIIHEBOH HACOC, apEOMETP), UCTIOIb3Ys 3HAHHS O CBOHCTBAX (PU3UUECKUX
ABJIEHUHN ¥ HEOOXO0AUMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPUBOJIUTH NPUMEPHI / HAXOUTh HHPOPMALIMIO O TPUMEPAX MPAKTHUECKOTO UCTIONb30BAHUS
¢u3nUecKrux 3HaHUH B MOBCETHEBHOM JKU3HU /IS oOecnedueHus: 0€30MacHOCTH MPU OOpaIleHu! ¢
npuOoOpaMy U TEXHUYECKHUMH YCTPOMCTBaMH, COXpaHEHHsI 3J0POBbS U COOIIOIEHUSI HOPM
3KOJIOTHYECKOT0 ITOBEJICHUS B OKPYXKaIOLIEN CpeJie;

— OCYUICCTBJIATH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTCpHeT B COOTBCTCTBHH C 3aJaHHBIM
IMOMCKOBBIM 3aIllpOCOM, Ha OCHOBC UMCIOIIINXCS 3HAHWUH U HyTéM CpaBHCHHA PA3JIMYHBIX HCTOYHHUKOB
BBIACTIATDH HH(i)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘II/IBOI\/'I HJIM MOJKET OBITh HG)IOCTOBepHOI\/II;

— HCIOJIb30BaTh MIPU BHITIOJHEHUH YU€OHBIX 3aJaHUM Hay4YHO-TIOMYISAPHYIO JTUTEPATypy (PU3NUECKOTO



CoJIepKaHus, CIIPaBOYHbIE MaTEepHaJIbl, pECYpChl C€TH MIHTEpHET; BIafieTh NpUEMaMH KOH-
CIEKTUPOBAHHUSA TEKCTA, MpeoOpa3zoBaHus HHPOPMALIMK U3 OAHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

— cO037aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE 2—3 UCTOYHUKOB
uH(popMauu GU3NYECKOTO COACPkKAHUs, B TOM YKCIIe MyOJIUYHO AeNaTh KpaTKue COOOIICHHS O
pe3yJsibTaTax MPOEKTOB WM YUeOHBIX UCCIEAOBAHUN; TPU STOM IPAMOTHO KCIIOJIb30BATh N3YYEHHBII
MOHSTUIMHBIN anmapar Kypca pU3UKH, COPOBOXKAATH BBICTYIUICHHUE MTPE3CHTAIIUEH;

— TIPH BBIMIOJIHEHUH YIEOHBIX TPOEKTOB U HCCIIEAOBAHUIN paclpeielisiTh 00S3aHHOCTH B TPYIINE B
COOTBETCTBUU C IIOCTABJIICHHBIMHU 33/1a4aMH, CJIEIUTh 3a BBIIIOJHEHHUEM IIaHA JEHCTBUM, aIEKBaTHO
OLICHUBATh COOCTBEHHBII BKJIAJl B ACSITEILHOCTD IPYIIIbl; BEICTPAaUBAaTh KOMMYHUKATUBHOE
B3aUMO/ICVCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHUX.

8 KJIACC

[IpenmeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXaTh C(HOPMHUPOBAHHOCTD Y 00Y4YaIOIINXCS
YMCHMMN:

— MHCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJI0BOE JBUKEHUE aTOMOB U MOJIEKYIL,
arperatHble COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKHE U aMOpP(HbIE TeJla, HACBIILIEHHBIA U HEHACHI-
LICHHBIN [1ap, BIAQXKHOCTh BO3/1yXa; TEMIIEPATYpa, BHYTPEHHSIS SJHEPTUs, TEIUIOBOM JBUTATENb;
AJIEMEHTAPHBIN IEKTPUUECKUH 3apsill, JJIEKTPUYECKOE 110JI€, IPOBOJIHUKH U TUIJIEKTPUKH, ITOCTOSHHBIN
3JIEKTPUYECKUN TOK, MArHUTHOE I10JI€;

— pa3nuuaTh ABJICHHS (TETUIOBOE PaCIIMPEHIE/CKATUE, TEIIoNepeiaya, TeIIOBOE paBHOBECHE,
CMa4yMBaHUE, KAMWUISPHBIC SBICHUS, HCTIAPEHHE, KOHICHCAIIHS, TIaBJIICHUE, KPUCTAIUTH3aLUS
(oTBepeBaHue), KUIICHHE, TeILIonepeaada (TemIonpoBOIHOCTb, KOHBEKIIHS, U3ITyYEHUE); SICKTPU3ALIHS
TeJ, B3aUMO/JICHCTBHE 3aps/I0B, IEHCTBUS IEKTPUIECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE
MarHuTOB, IEUCTBUE MArHUTHOTO TIOJIS HA MPOBOAHUK C TOKOM, SJIEKTPOMArHUTHAsI MHAYKITUS ) TIO OTTH-
CaHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JJEMOHCTPUPYIOUIUX JaHHOE (HU3UIECKOE
SBJICHUE;

— pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
¢duznueckue sIBJICHUs B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE U KallWILISIPHBIC SIBICHUS B IPUPOJIE,
KpHUCTaJIbl B Ipupoe, u3nydeHue ConHila, 3aMep3aHue BoJoEMOB, MOpPCKHe Opu3bl, 00pa3oBaHue
pOCHI, TyMaHa, MHEesl, CHETa; 3JIeKTPUUECKUeE SIBIECHUS B aTMoc(hepe, SIEKTPUUYECTBO JKUBBIX OPTaHU3MOB;
MarHuTHOE 1oJie 3eMII, Jpeid Mmoo coB, poJib MAarHUTHOT'O 1OJIS AJIs )KU3HU Ha 3eMJie, MOJISIPHOe CH-
SIHUE; TIPH 3TOM NIEPEBOIUTH MPAKTUUYECKYIO 3ajlauy B y4eOHYI0, BBIIEIATh CYIIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBJICHUIA;

— OIIMCHIBAaTh U3yUYECHHBIE CBOWCTBA TeJ U (PU3NYECKUE SIBICHUS, UCIIONB3Ys (PU3NUECKUE BETUUYNHBI
(TeMrieparypa, BHYTPEHHSS SHEPTHsl, KOJMYECTBO TEIJIOTHI, YAeIbHas TEIIOEMKOCTh BELIECTBA,
yJlelbHas TEeIJIoTa IJIaBJICHUs, yIeIbHas TeIIoTa MapooOpa3oBaHus, yielbHas TeII0Ta CTOPaHUs
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3/1yXa,
IEKTPUYECKUH 3apsill, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, COIPOTUBIIEHUE NIPOBOIHUKA, YAEIbHOE
COTIPOTHUBIIEHHUE BEIIECTBA, pad0Ta U MOLTHOCTh AJIEKTPUUYECKOTO TOKA); IPU ONMMCAHUHU TPABUIIBLHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIONIb3yEMBIX BETMUYMH, 0003HAUEHUS U €AMHUIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUYHUHY C JPYTMMH BETUYMHAMU,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUSI U MTPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYTIEPIO3UIINH MOJIeH



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs 3apsia, 3akoH OMa JJis yyacTka IenH, 3aKoH JKoyIs -
JleHua, 3aKOH COXpaHEHUsI PHEPTUH; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIHCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— OOBSICHATH PU3NUECKUE NIPOLIECCH] U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE CUTYAIMIl IPAKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUIMHHO-CIIECJCTBEHHBIC CBSI3U, CTPOUTH 00BsC- HEeHUE U3 | -
2 JOrMYEeCKHX IIaroB ¢ onopoi Ha 1 - 2 u3y4eHHBIX CBOWCTBA (PM3UUECKUX SBICHUN, (PH3UUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; peliaTh pacu€THbIC 3a/1a4M B 2 - 3 1eHCTBUS, UCIOJb3Ys 3aKOHBI U
(GopMyIbl, cBA3bIBaIOIINE (GU3NYECKHE BEIMYUHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3allUChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATH HEIOCTATOK JAHHBIX JUIsl PEILICHHS 3a/1a4i, BBIOMPATh 3aKOHBI U ()OPMYIIHI,
HEoOX0IuMBbIe /1711 €€ PelIeHus, TPOBOAUTH PACUETHI M CPAaBHUBATH MOJTyUYCHHOE 3HAUCHHE (HPU3NIECKOM
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMY;

— pacClio3HaBaTb HpO6JI€MBI, KOTOPBIC MOKHO PEIIMTDH ITPHU ITOMOIIH (1)I/ISI/I‘IGCKI/IX MCTOOOB; UCIIOJIb3Ys
OIMMCAHUE UCCIICAOBAHMs, BEIACIATE IIPOBEPACMOEC IIPEAIIOJIONKCHNE, OLICHUBATH ITPABUJIBHOCTD IIOpsAAKA
IMPOBCACHUA UCCIICAOBAHUS, ACTIaTh BBIBOAbI;

— MPOBOAUTH ONBITHI 10 HAOTIOACHHUIO (PU3NYECKUX SBICHUIN WK (U3NYECKUX CBOMCTB Tell
(KanmuJUTSIpHBIC SIBJICHUS, 3aBUCUMOCTH JAaBJICHHS BO3lyXa OT €ro 00bEMa, TeMIEpaTyphl; CKOPOCTH TIPO-
1[ecca OCThIBAHUS/HATPEBAHMSI IPU M3IIYUCHUU OT LIBETA U3JTy4aroUIeil/OrIONaoel MOBEPXHOCTH;
CKOpPOCTbh HCHIAPEHUS BOJBI OT TEMIIEPATYPHI )KUAKOCTH U IJIOIIAIN €€ MOBEPXHOCTH; JICKTPU3ALUS TEI
Y B3aUMOJICUCTBUE 3JIEKTPUUECKUX 3aps/I0B; B3aUMOACICTBUE TOCTOSIHHBIX MarHUTOB, BU3yaJIU3alUs
MAarHUTHBIX MOJIEH MMOCTOSSHHBIX MAarHUTOB; AEHCTBHUS MArHUTHOTO IOJISI HA MPOBOJHUK C TOKOM,
CBOICTBa AJIEKTPOMArHuTa, CBOMCTBA AJNEKTPOABUTATEINS IOCTOSHHOTO TOKa): (OpMYyIHUPOBAThH
MIPOBEPSIEMbIE MTPEATIONOKEHUS, COOMPATh YCTAHOBKY U3 MIPEIJIOKEHHOTO 000pYAOBaHUS; OITUCHIBAThH
X0/l OTbITa U (POPMYIHUPOBATH BHIBOIBL;

— BBIIOJHATH NPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIILHON BIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HAIPsKCHUA C UCITOJIB30BAHUEM aHAJIOIOBBIX HpI/I60pOB U JaTYUKOB (1)I/ISI/I‘~IGCKI/IX BCJIIMYMH,; CpaBHHUBATb
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

— MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUYHMHBI OT APYTOM C
WCIIOJIb30BAHUEM TPSIMBIX H3MEPEHUH (3aBUCHMOCTh COMTPOTUBJICHHS TIPOBOIHUKA OT €T0 JJIUHBI,
TJTOIIAN OMIEPEYHOr0 CEYEHHUS M YJIETbHOTO COMPOTHUBIIEHUS BEIIECTBA MPOBOIHUKA; CHJIBI TOKA,
UJIYIIETO Yepe3 MPOBOJIHUK, OT HANIPSKEHUS Ha MPOBOJHUKE; NCCIIEIOBAHUE TTOCIEA0BATEIBLHOIO U Ma
- paJIEbHOTO COEIMHEHUN MPOBOIHUKOB): TUIAHUPOBAThH UCCIIEJ0OBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJTHSITh U3MEPEHUS, CIIEYs IPEIIOKEHHOMY TIJIaHy, (PUKCUPOBATh Pe3yIbTaThl MOJYyYeHHON
3aBUCHMOCTH B BHJI€ TaOJIHI] U TparKOB, JIeJaTh BHIBOJIBI IO pe3yJIbTaTaM MUCCIICIOBAHMS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETHUUH (yelIbHas TeIJI0EMKOCTD BEIIEeCTBa,
COTIPOTHUBIIEHUE TIPOBOIHUKA, pa00OTa U MOIIIHOCTb IEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS,
coOupaTh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CIe1ys MPEI0KEHHON NHCTPYKIIUHU, U BHIYUCIISATh
3HA4YECHHE BEJIIMYNHBI;

— co0oaaTh MpaBuUiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOi
Ha UX ONMCaHUs (B TOM YHCJIe: CUCTEMa OTOIJICHUS IOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIepMETD,
BOJIFTMETP, CYETUMK DJIEKTPUUECKOM SHEPIUHU, SJIEKTPOOCBETHTEIbHbBIE TPHUOOPHI, HATPEBATEIbHBIE
ANEKTPONpUOOPHI (IPUMEPHI), STEKTPUUECKHUE MTPEIOXPAHUTEINH; JIIEKTPOMATHUT, 3JI€KTPOABUTATEIh
MIOCTOSIHHOTO TOKa), HCIIONB3YsI 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBICHUHN U HEOOXOIUMbIE
¢u3nuecKkre 3aKOHOMEPHOCTH;



— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CrOPaHus, JJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBI AJIEKTPUUECKUX LIETNEH ¢
NIOCJIEZI0BATEbHBIM U MapajlIeIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JIEKTPUYECKUX LENeH;

— TPUBOJIUTH MPUMEPHI/HAXOAUTh HH(OPMAIHIO O TPUMEpPaxX MPAKTUYECKOTO UCTIONb30BAHUS
¢u3nUecKruX 3HaHUH B MOBCETHEBHOM JKU3HU /ISl oOecnieueHus: 0€30MacHOCTH MPU 00palieHu ¢ Ipudo
-paMH U TEXHMYECKHMMH YCTPOMCTBAMH, COXPAaHEHHS 30POBbS U COOIIOACHUS HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH cpee;

— OCYLIECTBIATh IOUCK HH(pOpMaALMM (PU3HMUECKOro cojepKaHus B ceTh VHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U yTEM CPaBHEHUS JIOTIOIHUTENILHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALIHIO,
KOTOpast ABJISIETCS MPOTUBOPEUUBOI MM MOKET OBITH HEIOCTOBEPHOIA;

— HCIIOJIB30BAaTh MPH BHITIOTHEHUH YI€OHBIX 3aJJaHUN HAYIHO-TIOMYIISIPHYIO JIUTEPATYPy (HPU3HIECKOTO
COJlepaKaHus, CIIPAaBOYHbIE MaTEPHUAJIbL, pecypchl ceTu HTepHET; BiIageTh NpUuéMamMu
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBaHus HH(GOPMAIIMK U3 OTHONM 3HAKOBOW CHCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCHbMEHHBIE U KPAaTKUE YCTHbIE COOOIIEH!s, 000011ast nH(pOpMaLHIO U3
HECKOJIbKUX UCTOYHUKOB (PMU3MYECKOT0 COEPKaHMs, B TOM YHCIIE yOJINYHO MPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM WJIM MCCIIEN0BATENBCKON AEATEIbHOCTH; IIPU 9TOM I'PAMOTHO UCIIOJIB30BATh U3Y4YECHHBIN
NOHATUIHBIN anmapaT Kypca (U3HKH, COITPOBOXKAATH BBICTYIUICHNE PE3EHTAIINEH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HHX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ (1)I/I3I/I‘IGCKI/IX IIpoueCCOB pacCpCaACIATh
0053aHHOCTHU B rpymmie B COOTBETCTBHUU C ITOCTABJICHHBIMU 3ala4aMi, CJICANUTD 3a BBIIIOJIHCHUCM IlJIaHa
I[GflCTBHfI 1 KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBIN BKJIaA B ACATCIIBHOCTD I'PYIIIIbI;
BBICTPAaNBAThb KOMMYHHUKAaTUBHOC BSaHMOILCﬁCTBHC, MMPOABJIAA TOTOBHOCTD paspCliaTh KOH(i)J'II/IKTI)I.

9 KJIACC

[IpenmeTHble pe3ynbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaXaTh C(HOPMUPOBAHHOCTD y 00yUaIOIINXCS
YMCHMMN:

— HCIOJb30BaTh MMOHATHA: CUCTEMA OTCLIéTa, MaTC€pHrajbHasd TOUKA, TPACKTOPHUA, OTHOCUTCIBHOCTD
MCXaHHUYCCKOI'o ABMKCHUAA, I[e(i)OpMaI_II/IH (ynpyra;l, HJIaCTI/I"IeCKaSI), TPCHUC, HICHTPOCTPEMUTCIILHOC
YCKOPCHUEC, HECBECOMOCTD U IICPCTPY3KU,; HEHTP TAKECCTHU, a0COJIFOTHO TBépI[OG TCJI0, HCHTP TAXKECTU
TBépI[Ol"O TCJ1a, pPaBHOBCCUC; MCXAaHUYCCKUC KoJIeOaHUs U BOJIHBI, 3BYK, HH(bpa3BYK U YJIBTPA3BYK;
OJICKTPOMArdHUTHBIC BOJIHBI, HIKAJId 3JICKTPOMAIrHUTHBIX BOJIH, CBET, 6J'II/I3OPYKOCTI> " JaJIbHO30PKOCTD,
CIICKTPbI UCITYCKAHUSA U IMOTJIOIICHUSA a.nb(ba, Oera u ramMmma-usIydCHus, U30TOIIbI, AACPpHAA DOHCPICTHUKA,

— pa3nuuaTh SABJICHMS (PABHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKECHHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE BM)KEHUE, CBOOOIHOE Ma/IeHUE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKpPY’KHOCTH, B3aUMOJIEHCTBHUE Tell, peaKTUBHOE JIBI)KEHUE, KoJie0aTellbHOe IBHKEHHE (3aTyXarolue U
BBIHY’K/JICHHbIE KOJIe0aHUs), pE30HAHC, BOJIHOBOE JIBXKEHHE, OTPaXEHHE 3ByKa, IPSIMOJIMHEITHOE
pacnpocTpaHeHHe, OTPAKEHHUE U MPEIOMIICHHE CBETA, II0JTHOE BHYTPEHHEE OTPaKEHUE CBETA,
pasiokeHue 0eJIoro cBeTa B CIIEKTP U CIIOKEHHE CHEKTPAIbHbIX IIBETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAsl PaIM0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTPa U3JIyuyeHHs1) M0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX JAHHOE (PU3NYECKOE SIBIICHUE;

— pacro3HaBaTh NPOSBICHUE H3YYEHHBIX (DU3MUYECKUX SIBJICHUHN B OKpYKaIOIeM MUpE (B TOM YHCIie
(u3nyeckue sIBICHUS B IPUPOJIE: MPUIMBBI U OTJIMBBI, IBMKEHUE M1aHeT COTHEUHOW CUCTEMBI,



PEaKTUBHOE JIBUKCHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMHU, 36MIICTPSICEHHUE,
celicMu4ecKkue BOJIHBI, IIyHAMH, 3XO0, [[BETA TeJl, ONTUYECKHUE ABJICHUS B IPUPOAE, ONOIOTHYECKOE
JeiicTBUE BUIMMOTO, YIbTPa(QHOIETOBOIO U PEHTTEHOBCKOTO U3ITy4eHNUN; €CTECTBEHHBIH
pannoaKTUBHBIA (HOH, KOCMUYECKHE JIYUH, PAAMOAKTUBHOE H3IIyuYeHHE TPUPOTHBIX MUHEPAJIOB;
JieicTBUE paJiMOaKTUBHbBIX U3IyYE€HUH Ha OPraHU3M YeJI0BEKa), IPU 3TOM IEPEBOJUTH IPAKTUYECKYIO
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, OJHasi MEXaHU4ecKas SHEeprus, epuoj U 4acToTa KojaeOaHui, 1JInHa BOJIHBL,
IPOMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTb CBETA, [10KA3aTENb IPEIOMIIEHHSI CPENIbI); IIPU ONHUCAHUU
NPaBUWIBHO TPAKTOBATH (PH3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, 0003HAUCHHS U €IUHHIIBI
(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
CJIOBCCHYHIO (bOpMy.]II/IpOBKy 3dKOHaA U 3allMCbIBAThb €TI0 MaTECMATHYCCKOC BbIPAXKCHHC,

— OOBACHATH (1)I/ISI/IT-ICCKI/IG MpouecChbl 1 CBOICTBaA TCJI, B TOM YHUCJIC U B KOHTCKCTC CI/ITyaHI/Ifl
IMPAKTUKO-OPHUCHTUPOBAHHOT'O XapaKTepa: BBIABIATE IPUYNHHO-CIICACTBCHHBIC CBA3H, CTPOUTH 00BsIC-

HEHHUE U3 2—3 JIOTUYECKUX IIar0B C OMOPOil Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SBIICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiaTh pacyE€THbIE 3a7a4u (ONUparoIIUEcs Ha CUCTEMY U3 2— 3 ypaBHEHHI1), UCIIOJIb3YS 3aKOHBI U
(dopMyIbl, cBA3bIBaIOIINE GU3NUYECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33a4M 3alMChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATH HEJIOCTAIOIINE WM U30bITOYHbBIE JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HE0OXOUMBbIE JJIs PELIEHUs, IPOBOIUTh PACUETHI M OLIEHUBATh PEATUCTUYHOCTD MTOJIyYEHHOTO
3Ha4YeHUs (PU3NYECKOI BETMUNHBL;

— paclo3HaBaTb HpO6J’I€MH, KOTOPBIC MOKHO PCIIUTD ITPU ITOMOIIHN (1)I/I3I/I‘-ICCKI/IX MCTOHOB; UCITIOJIB3YH
OIMMHUCAHUC UCCIICAOBAHUS, BBIACIIATH IIPOBECPACMOC MIPEAIIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTD TOPsAAKA
MMPOBEACHU UCCIICAO0BAHN, ACJIaTh BBIBOAbI, MHTCPIIPETUPOBATL PE3YJIbTATHI Ha6JIIO,Z[eHI/II>'I " OIIBITOB,

— TPOBOJUTH OMBITHI 110 HAOIIOAEHHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TeM (M3yueHHe
BTOpOT0 3aKkoHa HbI0TOHA, 3aKOHA COXpaHEHUs YJHEPTUH; 3aBUCUMOCTh TIeproia KojaeOaHui
NPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a M >KECTKOCTU TNPYXKHUHBI U HE3aBUCUMOCTb OT aMILIUTYIbI
MaJbIX KoJeOaHUM; MPsIMOJIMHEHOE pacIpOoCTpaHEHUE CBETa, pa3jioXKeHUe Oesoro cBera B
CIEKTp; M3Y4YEHHE CBOMCTB M300paK€HHs B IJIOCKOM 3€pKasie M CBOMCTB M300pakeHUs MpeMeTa B
coOuparolieit T1H3€e; HaOII0eHHE CIUIOUIHBIX U JMHEHYaThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY M3 U30BITOYHOTO HaOOpa 000pyA0BaHMS; ONMCHIBATh XOJ OMbITAa U €T0
pe3ynbTathl, GOPMYIUPOBATH BHIBOIbL;

— TIPOBOJUTH MPHU HEOOXOTUMOCTH CEPHIO MPSIMBIX U3MEPEHHH, OTIPeNeNsis CpeHee 3HaUeHNE
u3MepseMoil BelTMunHbI ((POKYyCHOE paccTOsIHUE COOMparoIel JIMH3bI); 000CHOBBIBATh BEIOOP criocoda
U3MEPEHUS/U3MEPUTEIILHOTO TPUOopa;



— TPOBOJUTH UCCIIEJOBAHUE 3aBUCHUMOCTEH (H3UUECKUX BEJIWYHH C MCIIOIB30BAaHUEM MPSMBIX
U3MEpEeHU (3aBUCUMOCTbH ITYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBUKEHUH 0€3 HaualbHOM CKO-
pocTH; eproa KonedaHuii MaTeMaTUYECKOro MasiTHUKA OT AJIMHBI HUTH; 3aBUCUMOCTH yIJIa
OTpayKeHMsI CBETa OT yIJja MaJeHus U yIila IpejJoMIIEHHUs OT yIila MaJeHus): IIaHUpOBaTh UCCIe10-
BaHHE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTATHI ITOyYEHHON 3aBUCHMOCTH
(¢u3nUeCKX BETMYUH B BUJIE TAOIUI] U TPaUKOB, AETaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIICAOBaHUS;

— TPOBOJHUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEITHMUUH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tela Ipu
PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHUE CBOOOTHOTO MAICHUS, )KECTKOCTD MPYXUHBI, KOOPPUITUECHT
TPEHHsI CKOJIbKEHUS, MEeXaHHuyeckas padoTa M MOILIHOCTb, YaCTOTA U Mepuo KojeOaHui
MaTeMaTUYECKOTO U MPY>KUHHOTO MAasITHUKOB, ONITUYECKas CHJIa COOMPAIOIIEN JTMH3bI, PaInOaKTUBHBIH
¢oH): mIaHUPOBATH U3MEPEHHS; COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS,
clleAys PeANIOKEHHON MHCTPYKIMH; BEIYUCIIATH 3HAUEHUE BEJTMUUHBI U aHATU3HPOBATh TOJTYYECHHBIC
pe3yabpTaThl ¢ Y4ETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUN;

— co0mroaTh npaBuiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1abopaToOpHBIM 000PYI0BAHHEM;

— pasjan4yaTb OCHOBHBLIC ITPU3HAKH U3YUCHHBIX (1)H31/II-IGCKI/IX MOI[@JIGI;'II MarcpuaibHas TO4YKa,
a0COJIFOTHO TBép)IOG TCJIO0, TOYCUHBIM UCTOUYHUK CBCTA, JIY4, TOHKA JIMH34, INIAaHCTapHast MOACJIb aTOMaA,
HYKJIOHHast MOZI€JIb aTOMHOTO fA1pa;

— XapaKTepu30BaTh NPUHIUIBI JEHCTBUSI M3YYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPONCTB C OIOPOI
Ha UX ONMCaHUs (B TOM YHCJE: CIUAOMETP, JaTUYMKH IOJI0XKEHUS, PACCTOSHUS M YCKOPEHHUs, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (hoTOoaIapar, ONTUYECKUE CBETOBOIbI, CIIEKTPOCKOI, JO3UMETP, KaMepa
Bunbcona), ucronb3ys 3HaHUS O CBOMCTBAX (pU3MYECKHX SIBICHUI U HEOOXOIMMBIEC (PU3NIECKHE
3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMbI U CXEMaTHUHbIE PUCYHKH U3YUEHHBIX TEXHUUECKUX YCTPOUCTB,
U3MEPUTENIBHBIX MPUOOPOB U TEXHOJIOTMUECKUX MPOLIECCOB MPH PELICHUH y4eOHO-TIPaKTHUECKUX 3a7ay;
ONTUYECKHE CXEMBI JJIs IOCTPOEHUS N300paKeHUH B IIJIOCKOM 3€pKajle U COOMparollel JINH3E;

— MPUBOJUTH NPUMEPHI/HAXOIUTh UH(POPMALIHIO O IPUMEpaX MPaKTUYECKOTO UCIIOJIb30BAHUS
buznyeCKUX 3HAHHUI B MOBCETHEBHOM XKM3HU JIJIs 0OecreueHus: 6€30MacHOCTH MPpU 0OpalleHHH ¢ prubdo
-paMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKPYKAIOIIEN CPENE;

— OCYUICCTBJIATDH ITOUCK I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘IGCKOFO COACPIKAHUA B CCTU I/IHTepHeT, CaMOCTOATCIIbHO
q)OpMyJ'II/IpySI TTOMCKOBBIN 3aIpoC, HAXOAUTh ITYTHU OIIPCACICHUA NOCTOBCPHOCTU nonyquHoﬁ
I/IH(l)OpMaI_II/II/I Ha OCHOBE MMEIOIINXCS 3HAHUM 1 TOTOJIHUTEIbHBIX HCTOYHHUKOB;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YUEOHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HYECKOTO
COJIepKaHus, CIPaBOYHbIE MaTEPHUAJIbI, pecypchl ceTh IHTepHeT; BIageTh NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HHPOPMALIUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— CO037aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(OpMaIIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COACPKAHUS, MyOINIHO MPEICTABIATh PE3YIbTaThl IPOSKTHON
WJIM UCCIIEIOBATENIbCKOM JEATEIIbHOCTH; TPX 3TOM T'PAMOTHO MCIOJIb30BATh N3YYEHHbBIA MOHSITUHHBIN
anmapar u3y4aeMoro pasjena (pU3uKd U CONPOBOXKAATH BBICTYIUICHHUE TIPE3eHTAINEN C YIETOM
0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEM

ATHYECKOE IIJIAHUPOBAHHUE

7 KIIACC

Ne
n/n

HaumeHoBaHHe pa3e/10B H TeM NPOrPAMMBbI

KosmuecTBO 4acon

BCero KOHTPOJIbHbIE paﬁoTu

NMpaKTH4YecKue padoThl

JjexTponHble (HH(POBLIe) 00pa3oBaTeIbLHbIE PeCyPChI

Paznen 1. ®u3uka u eé posib B NO3HAHUU OKPYIKAKOLIEr0o MHpPa

1.1. | ®u3nka — HayKa o npupoje 2
1.2. | ®u3nyecKkue BeTMIMHBI 2
1.3 | EcTecTBeHHO- HAYYHBIii METO] MO3HAHHS 2 1
HWroro no pasueny 6
Paznen 2. IlepBoHavyaibHbIe CBeJIeHUsI 0 CTPOEHHH BelecTBa
2.1. | CTtpoeHue BeliecTBa 1 1
2.2. | JiBuskenne H B3aMMOJECTBHE YaCTHI] BellleCTBA 2
2.3. | ArperaTHble COCTOSIHUSI BelleCTBA 2
Hroro 1o pasueny 5
Paznen 3. /IBuskeHHEe U B3aUMO/IeiicTBHE TeJl
3.1. | MexaHn4ecKoe ABHKeHHe 3 1
3.2. | Auepuus, Macca, INIOTHOCTH 4 2
3.3. | Cuaa. Buasl cui 14 1
Hroro no paszueny 21
Paznen 4. /laBiienue TBEPABIX TeJl, *KUAKOCTEI U ra3oB
4.1. | JaBaenue. [lepenaua naBjieHus TBEPALIMH TEJIAMHU, )KUJAKOCTAMM H ra3amMu 3
4.2. | JaBaeHue ;KUIKOCTH 5
4.3. | ATmMocdepHoe 1aBiieHHE 6 1
4.4. | JleiicTBHe JKMIKOCTH W Tra3a Ha MOTPYKEHHOE B HAX TEJI0 7 1 2
Hroro no pasneny 21
Pasnien 5. PaGora m MOIHOCTH. DHEPrus
5.1. | Pa6ora u MOIIHOCTEH 3
5.2. | [IpocTbie MeXaHU3MBbI 5 1
5.3. | MexaHnu4eckasi SHeprus 4 1 1
Hroro no pasneny: 12




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68 4

8 KIIACC

Ne
n/n

HaumenoBanue pa3ejioB H TEM NporpaMmMbl

KoamnyecTBo yacoB

DJieKTpoHHbIe (1M POBBIe) 06pa3oBaTesibHbIE Pecypchl

BCero KOHTPOJbHbIE paﬁOTLI

NpaKTH4YecKHe padoThI

Paznen 1. TensioBble siBJIeHUS

1.1. | CTpoeHue u cBOlicTBa BeleCTBA 7 1
1.2. | Tensi0BBI€e MponECCHI 21 2 1
Hroro no paszueny 28
Pazzgen 2. DneKkTpuyecKne U MarHUTHbIE SIBJIEHUS
2.1. | DaexkTpuyeckue 3apsiabl. 3apsi>KeHHbIE TeJIa H UX B3aUMO/eiicTBHe 7
2.2. | IlocTOSIHHBIH 1eKTPHYECKUI TOK 20 1 5
2.3. | MarHuTHbIe SIBJIeHUS 6 1 2
2.4. | DnexTpoMarHuTHasi WHIYKIHS 4 1 1
Hroro no pasueny 37
Pe3epBHOE Bpemst 3
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 10
9 KJIACC
Ne | HamMeHOBaHHe pa3iesioB M TeM NPOrpaMMbl KouuuecTBo yacos JJIeKTPOHHBbIE (1M POBBIE) 00pa3oBaTe/IbLHbIC
n/n pecypest
BCEro | KOHTPOJIbHbIE npaKTH4yecKHe
paboTsl paboTsI
\Pazoen 1. Mexanuka. PaBHoMepHOe NpAMOJINHEITHOE IBHKEHNE
1.1. | Mexanu4eckoe ABHIKEHHE H CIIOCOOBI €ro ONMCAHUS 7 1
1.2. | B3aumoaeiicTBHe TeJI 11 1
1.3. | 3aKoHBI COXpaHEeHHs 22 1 2
Hroro no paszneny 40
Paznen 2. Mexann4yeckue Ko1e0aHus ¥ BOJHbI
2.1. | Mexanu4eckue Ko1e0aHus 7 2
2.2. | Mexann4eckune BOJHBI. 3BYK 8 1




Hrtoro no pasnery

Paznen 3. 3JleKTp0Mal"Hl/lTH()e moJjie H 3JIEKTPOMArHUTHbI€ BOJTHBI

3.1. | DIeKTpOMarHUTHOE 10JIe H 3JIEKTPOMATHHTHbIE BOJIHBI 6 1
Hroro no pasueny 6
Pa3nen 4. CBeToBbIe sIBJICHHS
4.1. | 3aKoHBI pacpocTPaHEeHHUs CBeTa 6 1
4.2. | JInH3BI K ONTHYECKHE NIPUGOPHI 6 2
4.3. | Pa3no:kenue 6e0ro cBeTa B CIEKTP 3 1
HWroro no pazneny 15
Pasnen 5. KBaHTOBBIE SIBJICHUS
5.1. | McnyckaHue ¥ MOTJIOIIEHHE CBETa aTOMOM 4
5.2. | CTpoeHne aTOMHOIO s1Apa 6
5.3. | SlnepHble peakuuu 7
Hroro no paszneny 17
Pazznen 6. IloBTOpUTEILHO-000011A10IIMIT MOTYJIb
6.1. | CucremaTu3zanus u 06061IeHNE PEIMETHOTO COAEP/KAHMSI H ONBITA A€ TEILHOCTH, IPHOOPETEHHOTO NPH 9
U3y4YeHHH Bcero Kypca (pusnku
Hroro no pazneny 9
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11




ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne | Tema ypoka KoumnuectBo yacos Buapl,
n/n (¢popmbl
BCEro | KOHTPOJIbHbIE | IPAKTUYECKHe
KOHTPOJIA
padoThI padoThI
1. | BBoansrii uHCTpyKTax 1o Th. Yto m3yyaer |1
¢uzuka. Hekotopsie pu3nuecKue TePMHUHBI.
HaGntoneHus 1 OnbITHI.
2. | ®dusuueckue BeaMunHbl. 3Mepenue 1 YcrHbiit
(bU3NYECKUX BETUYNH. OI1poC;
3. | ToYHOCTH M MOTPEIIHOCTh U3MEPEHHUH. 1 [TucemeHHbIM
®u3uKa U TEXHUKA. KOHTpPOJIb;
4. | JU/p Ne 1 «OmnpeneneHue neHsb ACICHUS 1 1 [IpakTueckas
U3MEPUTENIBHOTO IpUbopay. pabora;
5. | Crpoenue BemecTBa. MOJEKyIblL. 1 YcrHbii
OI1poC;
6. |JI/p Ne 2 «M3mepenune pa3mMepoB MaIbIX 1 | [IpakTnueckas
Te. pabora;
7. | Auddys3us B razax, KUIKOCTAX U TBEPABIX | 1 YcrHbii
Tenax. OT1poC;
8. | B3aumHOE NPUTSDKEHHUE U OTTAIKUBAHHE 1 VYcTHbIi
MOJIEKYI. OIIpoC;
9. | ArperaTHble COCTOSIHUSI BEILIECTBA. 1 IInceMeHHBIH
KOHTPOJIb;
10. | Paznuume B MOJIEKYISIPHOM CTPOCHHH 1 VYcTHbIi
TBEPABIX TEJI, )KUIKOCTEU U ra3oB. OIIpOC;
11. | Mexanuueckoe apmkenue. Paaomeproe n | 1 YcrHbII
HEPABHOMEPHOE JABH)KECHHUE. OIIpoC;
12. | CkopocTb. ENMHHLIBI CKOPOCTH. 1 YcrHbII
OTIpoC;
13. | Cxopoctb. Eqununiibl ckopocTu. 1 [TuceMeHHBIH
KOHTPOJIb;
14. | Pac4€r myTH 1 BpEMEHU JBUKEHUS. 1 YcrHbII
OTIpoC;
15. | Pacu€t nyTn ¥ BpeMEHU IBUIKEHUS. 1 IIncemenHbIi
KOHTPOJIb;
16. | Unepuusi. B3aumoeiictBue Ted. 1




17. | Macca tena. EquHuIsl Macchl. [IncemMeHHBIM
KOHTPOJIb;

18. | U3mepenne macchl Tena Ha Becax. JI/p Ne [TpakTueckas
3« 3mepenne Macchl Tea Ha PblYaKHbIX pabora;
BEcax».

19. | [InoTHOCTH BelleCTBa.

20. | JI/p Ne 4 «M3mepenue o0béMa Tenay». JI/p [TpakTuyeckas
No5 «Omnpenenenue mioTHOCTA TBEPAOTO pabora;
Tenay.

21. | Pacuér mMacchl 1 00bEMa Tea Mo ero YcTHbIi
IJIOTHOCTH. OI1poC;

22. | Pacuér mMacchl 1 00bEMa Tea Mo ero [InceMenHbIn
IJIOTHOCTH. KOHTPOJIb;

23. | K/p Ne 1 «B3aumopeicTBue TeI». Konrtponbnas

pabora;
24. | Cuna. YcTHbI
OI1poC;

25. | SIBnenue TaroreHus. Cuiia TSKECTH. [TucbMeHHbIi
KOHTPOJIb;

26. | Cuia ynpyroctu. 3akoH I'yka. YcTHbII
OT1poC;

27. | Bec Tena. YcTHbIN
OIIpoC;

28. | Equnautsl cvutbl. CBS3b MKy CHIION
TSPKECTH M MACCOM Telna.

29. | Jlunamomerp. IInceMeHHBIM

KOHTPOJIb;

30. | JI/p Ne 6 «I'pagynpoBaHue NPYKHHBI 1 [TpakTnueckas
U3MEpPEHUE CUII TUHAMOMETPOM. pabora;

31. | CnoxeHne IBYX CHII, HAIIPABICHHBIX TI0 [TuceMeHHBIN
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CHIL. KOHTPOIIb;

32. | Cuna tpenus. Tpenue nokos. Tpenue B YcrHbII
IIPUPOJIE U TEXHUKE. OIIpoC;

33. | JaBnenue. EnunHutibl qaBiaeHus. YcTHbIN

OTIpoC;
34. | CnocoObl yMEHBIICHUS U YBEINUECHUS ITuceMeHHbIN

JaBJICHHA.

KOHTPOJIb,




35. | JlaBneHue rasa. VCTHBIN
OIIpoC;

36. | [lepenaya naBicHMs KUIKOCTSIMH U Ta3aMH. Y cTHBIN
3akoH [lackains. /laBiaeHue B KUAKOCTH U oIpoc;
rase.

37. | Pacuér naBneHus KUIKOCTH HA JTHO VcerHBIN
U CTEHKH COCY[a. OIIpOC;

38. | CooOmraromuecs CoCy/ibl. YcrHbIit

OIIpOC;

39. | Bec Bo3ayxa. ATMOC(hepHOE 1aBlIcHUE. YcTHbIi
[ToueMy cymiecTByeT BO3AyIIHAsI 000I04YKa OI1poC;
3emuu.

40. | U3smepenne atmoceproro aasieHust. OmbIT YcTHbI
Toppuuennu. OIpoc;

41. | Bapomerp-aHepou. YcTHbBII

OIIpOC;

42. | ATmocdepHOe naBIeHHE Ha pa3IMYHBIX [TuceMeHHBIN
BBICOTaX. KOHTPOJIb;

43. | MaHoMeTpHI. YcrHblid

OIIpOC;

44. | IlopiHeBO JKUIKOCTHBIN HACOC YcrHbII

OTIpoC;

45. | T'unpaBIuYecKuii mmpecc.

46. | K/p Ne 2 «JlaBnenue TBEPIABIX Te, KonTponbHas
KUJKOCTEN U Ta30BY. pabora;

47. | JleficTBHE )HIKOCTH U Ta3a Ha YcTHbI
MOTPYKEHHOE B HUX TEJO. OT1poC;

48. | ApxumenoBa Cuia. YcTHBII

OIIpoC;
49. | ApxumenoBa cuia. [InceMeHHBIM
KOHTPOJIb;

50. | JI/p Ne 7 «OnpeneneHue BhITaIKUBArOIIEH [TpakTrueckas
CHWJIBI, IEMCTBYIOIEH Ha MOIPYKEHHOE B pabora;
AKHUIKOCTB TEIION.

51. | [InaBanue Temn. [TuceMenHbII

KOHTPOJIb;
52. | JI/p Ne 8 «BpIsicHeHuE YCIIOBHI MIaBaHUs IIpaxTrueckas

TCJIa B ZKKUAKOCTH».

pabora;




53. | IInaBanue cynoB. Bo3nyxoraBanue. 1 YcrHbIit
OIIpoC;

54. | K/p Ne 3 «ApxumenoBa cumiay. | KonTposnbnas

pabora;
55. | Mexanunueckast pabora. Equnauner paboter. | 1 VYcrHblit
OIIpoC;

56. | MomuocTth. EAWHUIIBEI MOIITHOCTH. 1 Y cTHBIN
OI1poC;

57. | MomHOCTB. ENMHALIBI MOIIHOCTH. 1 [TucbmMeHHbI
KOHTPOJIb;

58. | IIpocteie Mexanu3msl. Prruar. PaBnosecue | 1 YcrHbII
CHJI Ha pblyare. OI1poC;

59. | MOMEHT cuJbl. 1 YcTHbIi

OTIpoc;

60. | JI/p Ne 9 «BbisicHeHus ycioBus paBHoBecus | 1 [IpakTuueckas
pBIyara. pabora;

61. | Ppruaru B TeXHHKE, OBITY U IPUPO/IE. 1
[IpumeneHue 3akoHa paBHOBECHS pblyara K
OJIOKY.

62. | PaBeHcTBO paboT MpH UCTIOIH30BAHUHT 1 VYcTHbIN
MIPOCTBIX MEXAHU3MOB. «30JI0TOE OT1poC;
MIPABUIIO»MEXAHHUKH.

63. | Koo dummenT monesHoro neicTBust 1 ITuceMeHHbIN
MeXaHu3Ma. KOHTPOJIb;

64. | JI/p Ne 10 «M3mepenne KIIJI mpu moabpéme | 1 [IpakTiueckas
Teja 10 HAKJIOHHOM MIOCKOCTH. pabora;

65. | Dueprus. [ToTeHnmanbHas U KHHeTHYeCKas | 1 IIncrmennsblit
SHEPTHUS. KOHTPOJIb;

66. | [IpeBpareHre 0JHOTO BUIA 1 VcTHBIN
MEXaHUYECKON DHEPIUU B IPYrOu OIIPOC;

67. | K/p Ne 4 «Pabota u MomHoCTb. DHeprus». | 1 KonTponbHas

pabora;

68. | Pe3epn 1 YcrHbI

OIIpoC;

OBUIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME
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Ne | Tema ypoka KonuyectBo yacos Buael,
n/n (¢popmbl
BCEr0 | KOHTPOJIbHBIE | NpaKkTHYeckue | KOHTPOJIs
padoThI padoThI

1. | BBoanslii uacTpykTax no Th. TernoBoe 1
nBxeHue. Temmneparypa.

2. | Buyrpennss sHeprus. 1 YcTHbIN

OI1poC;

3. | CnocoObl M3MEHEHHS BHYTpEHHEH sHepruu | 1 [TuceMeHHbII
Tela. KOHTPOJIb;

4. | TenaonpoBOJHOCTH 1 YcTHbIN

OIIpOC;

5. | KonBeknusi. 1 YcTHbII

OI1poC;
6. |Usnyuenue. 1 YcTHbIN
OIIpOC;

7. | KomnuecTtBo TermioTsl. EauHUIED 1 IIncemennsblit
KOJIMYECTBA TEIIOTHI. KOHTPOJIb;

8. | YaenpHas TEMIOEMKOCTbD. 1 YcTHbIN

OIIpOC;

9. | Pacuér Konu4ecTBa TEIUIOTHI, 1 IIuceMeHHBIH
He00X0IMMOr0 JIJIsl HarpeBaHusl Teja KOHTPOJIb;
WM BBIIENIIEMOTO UM MPHU OXJIAXKACHHUH.

10. | JTaboparopnas padota Ne 1. «CpaBHeHHE 1 1 [TpakTueckas
KOJIMYECTB TEIUIOTHI IPA CMEIINBAHUH BOBI pabora;
pa3HOI TeMIiepaTypbi».

11. | Jlabopatopnast pabota Ne 2. «/3mepenue 1 1 [IpakTiueckas
YAEIBHON TEIJIOEMKOCTH TBEPIOTO TEIa. pabora;

12. | Dueprust TormBa. Y ieibHAs TEIUIOTa 1 YcrHbII
CTOpaHU4. OTIpoC;

13. | 3akoH coxpaHEHUs U MPEBPALLICHUS 1 YcrHbII
SHEPTUU B MEXAHUYECKHUX U TEIJIOBBIX OIIpoC;
nporeccax.

14. | Kontponbnas padora Ne 1. «TemnoBbie 1 1 KoHntponbHas
SIBJICHUS. pabora;

15. | ArperaTtHble COCTOSIHUS BELIECTBA. 1 YcrHbII

OIIpoC;




16. | [InaBneHre U OTBEpACBAHKE VceTHBIN
KPUCTATTUYECKHUX TEJL. OIIpoC;

17. | I'paduk niaBiieHust 1 OTBEPICBAHUS Vel
KPUCTAITTUYECKHUX TEJl. OI1poC;

18. | YnenbHas TerioTa 1jiaBJIeHUS. YcTHbIN

OIIpoC;

19. | Uciapenune. Haceiennslii u VeIl
HEHACBIIICHHBIN Tap. OI1poC;

20. | [TormomeHue SHEPTUH IPH UCTIAPCHUN [TucbmMeHHbI
XKHUJKOCTHU U BBIJIEJIICHUE e€ Ipu KOHTPOJIb;
KOHJICHCAIIUHU Tapa.

21. | Kunenue. VYcrHblit

OI1poC;
22. | BnaxxHocTh Bo3ayxa. CriocoObl VcTHBIN
oTpeeNieHuUs BIaKHOCTH BO3TyXa. OTIpoC;
23. | YaenbHas TerioTa napooOpa3oBaHUs U
KOH/JICHCAIINH.
24. | PaboTa ra3a u mapa npu pacuIimpeHuu. YcTHbIi
OTIpoC;

25. | [IBurarenp BHYTPEHHETO CrOpaHus VYcrHblit
OT1poC;

26. | [TapoBas TypOuHa. YcTHbIN
OIIpoC;

27. | KII/] TeryioBoro nBuraTess. [TucemMeHHbIM
KOHTPOJIb;

28. | KontposbHas padora Ne 2. «M3meHeHue KonTponbHas
arperaTHBIX COCTOSIHHI BEIIECTBAY. pabora;

29. | DnexTpuzaiys Te Mpyu COMPUKOCHOBEHUH. VYcTHbIN
B3aumoneicTeue 3apskeHHBIX Tell. [[Ba OIIpOC;
pona 3apsiioB

30. | Onekrpockomn. [TpoBoHIKYN 1 VYcTHbIi
HETIPOBOTHHUKH AJIEKTPHYECTBA. OTIpoC;

31. | Onekrpuueckoe noiue. JleaTMMOCTb YcrHbII
AIEKTPUUYECKOTO 3apsia. DJIEKTPOH. OIIpoC;

32. | Ctpoenne atomoB. OOBsICHEHNE [TuceMeHHBIN
AIEKTPUICCKUX SBIICHUH. KOHTPOJIb;




33. | DnexTpudeckuit TOK. MICTOUHHKH YcTHbIl
3IEKTPUUYECKOTO TOKA. DIEKTPUUECKas LIETb OIIpoC;
U €€ COCTaBHBIE YaCTH.
34. | Dnexkrpuueckuil Tok B MeTaiiax. JleiicTBus [TuceMeHHbIN
3IEKTPUYECKOTO TOKA KOHTpO!JIb;
35. | HanpaBiienue amekTpudeckoro Toka. Cuira VYcTHBIM
TOKa. EAMHUIIBI CUITBI TOKA. OI1poC;
36. | Amnepmetp. M3mepeHue cuiibl ToKa. [IpakTnueckas
JlaboparopHas pabota Ne3. «Coopxka pabora;
AIEKTPUUECKOM 1IENU U U3MEPEHUE CUITBI
TOKA B €€ pa3JIMYHbIX y4acTKax».
37. | DnexTpudueckoe HanpspkeHue. EauHUIbI YcTHBIN
HaIpsKEHUS. OIpoc;
38. | BombT™meTp. M3Mepenune HampsoKeHMs. [IpakTuueckas
JlaboparopHast pabota Ne 4 «M3mepenue pabora;
HaIPsDKEHUS Ha Pa3IUYHBIX y4aCTKax
BJIEKTPUYECKOMN LIETIN.
39. | 3aBUCUMOCTH CHJIBI TOKA OT YcTHbIi
HaIpsKEHUs. DIEKTPUYECKOe Ompoc;
CONPOTUBIIEHUE TPOBOIHUKOB. EMHUILIBI
CONPOTHUBIICHUS.
40. | 3akon Oma 1l y4acTKa LIETH. [IpakTrnueckas
JIaboparopHas padota Ne 6. «M3mepenue pabora;
COTPOTHUBIICHUS MTPOBOJTHUKA TTPU TIOMOIITH
aMIIepMETpPa U BOJIBTMETPAy.
41. | PacuéT conpoTHBIEHHUS IPOBOTHHUKA, CHIIBI ITnceMeHHBIH
TOKA U HAMPSIKEHUS. KOHTpO!JIb;
42. | Ilpumepbl Ha pacdET COPOTHBIICHUS YcrHbii
MIPOBOJIHMKA, CHJIBI TOKA Y HAIIPSKEHMUSL. OIIpoC;
43. | Peocratsl. JlabopatopHas pabota Ne [IpakTiueckas
5.«PerynupoBaHue CHIbI TOKA pabora;
44. | [TocaenoBaTenbHO € COEAUHEHNE Y cTHBIN
MIPOBOIHUKOB. OIIpoC;
45. | ITapannenbHOE COEAMHEHUE TPOBOIHUKOB. YcTHbIM
OTIpoC;

46. | PaboTa 37€KTPUIECKOTO TOKA. YcrHbIt
OIIpoC;

47. | MOILIHOCTB 3JIEKTPUUECKOTO TOKA. [TruceMeHHbII

KOHTPOJIb;




48. | EnuHuibl paboThl 3JCKTPUIECKOTO TOKA, [IpakTnueckas
npuUMeHsieMble Ha TpakTuke. JlabopaTopHas pabora;
pabota Ne 7. «M3mMepeHne MOIIHOCTH U
paboThI TOKA B SJIEKTPUUECKOM JTaMITEe.

49. | HarpeBaHue MpOBOJHHUKOB 3JIEKTPUYECKIM YcrHbII
TokoM. 3akoH J[xoyns-Jlenna. OIpoc;

50. | Jlamma HakaqIuBaHUA. DJICKTPUUYCCKUE YcTHbIi
HarpeBarenbHble prdopsl. KopoTkoe OIpocC;
3aMmbikaHue. [Ipegoxpanureny.

51. | KonrponbHas pabora Ne Konrponbnas
3.«DONeKTpUYECKUI TOK» pabora;

52. | MarnuTHOe moyie. MarHuTHOE T0JIe YcrHblid
MpsIMOTO TOKa. MarHuTHbIE JTMHUU. Ompoc;

53. | MarauTHOE 1MoJIe KaTYIIKHA C TOKOM. IIpakTrueckas
DIEeKTPOMAarHuThl U UX NPUMEHEHHE. pabora;
JlaboparopHast pabota Ne 8 «Coopka
AJIEKTPOMAarHuTa 1 UCIIbITAHUE €TI0
IEUCTBUY.

54. | IlocTosiHHBIC MarHUTBI. MarHuTHOE TOJIe YcrHblid
MOCTOSIHHBIX MarHUTOB. MarHuTHOE 10JIe Ompoc;
3emun

55. | JleficTBHe MarHUTHOTO TOJISI HA TIPOBOTHUK [IpakTnueckas
C TOKOM. DJIEKTPUYECKUI IBUTATENb. pabora;
JIaGopartopHas pabota Ne 9. «3yuenue
ANEKTPUYECKOTO JIBUTATENsl HOCTOSTHHOTO
TOKa» (Ha MOJIEJN).

56. | KontponbHas pabora Ne 4. «Pabota u KonTponbHas
MOIIIHOCTb 3JIEKTPUUECKOT0 TOKA. pabora;
DNEeKTPOMArHUTHBI € SBJICHUS.

57. | Ucrounuku cBera. Pacripoctpanenue YcTHBII
CBETa. OIpoC;

58. | Otpakenue cBeTa. 3aKOHBI OTPAKEHUS YcerHbII
CBETa. OIpoc;

59. | Ilnnockoe 3epkaio. KonTponbHas

pabora;

60. | [Ipenomiienue ceeta VYcTHbIi

Ompoc;
61. | JInn3sl. [TnceMenHbIN

KOHTPOJIb,




62. | OnTuyeckas cuja JIMH3bI. 1 YcTHbIl
OIIpoC;
63. | U300paxeHnus, 1aBaeMble JTMH3O0M. 1 YcrHbI
b
OI1poC;

64. | Jlaboparophuas pabora Ne 10. «ITonyuenune |1 1 [TpakTrueckas
M300pakeHUs MPH MOMOIIHN JIUH3BI». pabora;

65. | KonrponbHas padorta Ne 5. «CBeToBbIe 1 1 KoHntposbHas
SIBIICHUS» pabora;

66. | TeruoBkie siBICHUs. MI3MeHeHne 1 Y CTHBIH
arperaTHbIX COCTOSIHUI BellleCcTBa OI1poC;

67. | DieKTpruUYecKue ABJICHUS 1 YcrHbIit

OI1poC;

68. | DiekTpoMarHuTHHI € siBiicHust. CBETOBBIE 1 YcTHbIi
SIBJICHUS OTIpoc;
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Ne | Tema ypoka KosmnuectBo yacos Buawl,
n/n dbopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
KOHTPOJIA
padoThI padoThI

1. | BBoasslii mHCTpYKTaX 1o Th. 1 Y cTHEIH O1Ipoc;

MartepuanbHas Touka. Cucrema oTcuéra.
[Iepemenienue.

5 Cucrema orcuéra. OTHOCHTENBHOCTD 1 V CTHBI
MEXaHUUYECKOTO JIBHKEHUS onpoc;

3. | Ilepememnienue npu NpIMOIHMHEHHOM 1 YcTHBIN
PaBHOMEPHOM JIBUKECHHH. OTIpoC;

4. [HepaBHOMepHOE MPSIMOIMHEHHOE 1 TTvchMEHHE
nBukeHne. CpeaHsisi © MTHOBEHHAS KOHTPOJIB;
CKOPOCTH Teja

5 |PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 V CTHBIH
NIBIJKEHHE. Y CKOpEHUE orpoc;

6. | CkopoCTh MPSIMOIMHEHHOTO 1 [TnceMenHbIN
PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk KOHTPOJIb;
CKOpPOCTH.

7 Jlaboparopnas padora Ne 1 "Onpenenenne | | " TpakTny

YCKOpEHUS TeJla IPU PaBHOYCKOPEHHOM eckas

NMBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH"

nabora-




CBoOomHoe nmagenue tei. OnsiTel [ annnes

8. YcTHbIi
OIIpOC;
9  |PaBHOMEpHOE BMKEHHE I10 OKPY)KHOCTH. TTHchMEHHRII
Ilepuox u yacrtora oOpamieHus. Jluneinas u .
KOHTPOJIb;
YTJI0Basi CKOPOCTH

10. |leHTpOCTpemuTensHOE yCKOpeHHE TTpaxTHyeckas

pabora;

11. | MHeprmanbHbIe CHCTEMBI [IpakTnuecka
orcuéra. [lepBbIii 3aKoH s pabora;
Herorona

12. | Bropoii 3akoH HeroToHa YcrHbII

OIIpoC;
13. | Tpernii 3akoH HproToHa. [TucbMeHHbli
KOHTPOJIb;
14. [PelieHue 3a1a4 Ha IPUMEHEHHE HA V eTHBI
MpaKkTHKe 3aKoHOB HproTOHA orpoc;
15. Cuna ynpyrocru. 3akos ['yka V eTHBI
OIIpOC;
" "
16. [Pewienue 3ana4 no teme "Cuna ynpyroctu V eTHBI
OIIpoC;
17. Plaboparopuas pabora Ne 2 "Onpenesnenne TpakTHYecKa
3 "
KECTKOCTHU IIPY>KUHBI s paboTa;
18. Plaboparopuas pabora Ne 2 "OnpenencHue V CTHEH
= "
PKECTKOCTHU IIPY>KUHBI onpoc;
n n
19. [Peurenue 3ama4 o teme "Cuita TpeHus V eTHBIIH
OIIpOC;
0. Plaboparopnas pabora Ne 3 "Msmeperne IIpakTrueckas
KOX(pPHUIIMEHTA TPEHUS CKOJIBKEHUS" pabora;
71, [Pemenne 3amad no Teme "3axkonsl HproToHa. TTHCEMeHHEIH
"
Cwita ynpyroctu. Cuita TpeHust KOHTPOJIB;
99 [CHia TSHKECTH ¥ 3aKOH BCEMHUPHOTO V eTHBIH
TATOTEHHS. Y CKOpEHHE CBOOOHOTO MaICHHS onpoc;
23 |Ypok-KoHpepeHimst "/(BIKEHHE IUIaHeT TTHCEMeHHEIH
n
Bokpyr CoJHIla KOHTDOJIB;
n
4. [Pemienue 3axaq mo teme "Cuita TSDKECTH U V eTHBIIH

3aKOH BCEMUPHOTO TATOTEHUS"

OIIpoC;




HepBaﬂ KOCMHUUYCCKast CKOPOCTb.

25. [TnceMenHbIN
HeBecoMocTh 1 neperpyska KOHTPOJIB;

76. [PaBHOBeCHE MaTepHAIbHOM TOYKH. V CTHEI
IAGcomoTHO TBEpIOE Teso. PaBHOBecHe onpoc;

>

TBEPIOTO TEJNA € 3aKPEIVIEHHOU OCBIO

77 [MowmenT cuibl. LieHTp TshKEeCTH V CTHBIH

falusaYaYald

"
78 Pemrenue 3agad 1mo reMe "MOMEHT CHIIBL. V CTHELH
n

LleHTp TsKECTH orpoc;

79 |[Toxroroeka Kk KOHTpONBHOI pabore Ne 1 no V CTHBIH
remaM: "MexaHuka. PaBHomepHoe 1 ompoc;

b
HEPABHOMEPHOE JABH)KCHHUE.
B3aunmopeiictBue Ten"
" . ;

30. |[KoHTposbHOi padore Ne 1 o Temam: KouTposbHas
"

Mexannka. PaBHoMepHOE U patora;
HEPAaBHOMEPHOE JABH)KECHUE.
B3aumopeiictBue Ten"
31, [Mmmyibe Tena. UMinysbe cuiibl. 3aK0H YV CTHBIH
COXpaHEHUs UMITYJIbCa. YIIPYroe u ompoc;
>
HEYIpPYroe coynapeHue
"
37 |PerueHne 3axa4 no reme "3aKOH COXpaHEHHs V eTHBI
n
MMITyJIbCa OIIpoC;
33 |Ypok-KoH(epeHuus "PeakTMBHOE IBHKEHNE TTvchMEHHE
"
B IIPUPOJIE U TEXHUKE KOHTPOJIB;
34, [Mexanndeckas paboTa H MOIIHOCT V CTHEH
OIIpocC;

35 [Pabota cuiibl TSOKECTH, CUIIBI YIIPYTOCTH U V CTHBI
CHJIBI TPEHUS orpoc;

36. Plaboparopnas padora Ne 4 "Onpenenctne TpakTuy
paOOThI CUJIBI TPEHMSI TPU PABHOMEPHOM ecKast
NBUKEHHUH TENA [0 TOPU30HTAIBHON pa6ota;

37, [CBa3b oHepruu 1 padoTsl. [loTeHunanbHas V CTHBIH
DHEPTHUs Tela OIIpoC;

38 |KuHeTnyeckas sHeprusi. Teopema o V eTHELH

KUHETHYECKOM SHEPTHUn

OIIpoc;




3aKOH COXpaHEHMSI MEXaHUYECKON SHEPIUH

39. YcTHBIN
ompoc;
0 n
40. Plaboparopuas pabora Ne 5 "Usydenue TpakTia
n
3aKOHA COXpaHEHUs YHEPTUU ecKas
pabdoTa:
41 KonebarensHOE IBUKEHUE U €TO Y CTHBIN Ompoc;
XapPaKTEPUCTUKU
47 [3aryxawomme konebanus. BoiHykaeHnble YV eTHBIH
KoseOanus. Pe3onanc orpoc;
43, [Ipy>XMHHBI 1 MaTEMaTUYECKUI MasITHUKH NV ——
OTpoc;
n
44. Ypok- uccienopanue "3aBUCUMOCTh YV eTHBIH
repuoia KojiebaHu MPYKUHHOTO MassTHUKA omnpoc;
OT MACChI TPy3a U KECTKOCTU MIPYKUHBI"
45 [[IpeBpaleHre SHEPruy IpH Ko1e0aTeIbHOM V CTHBIH
BUKEHUN onpoc;
0 n
46. Plaboparopuas pabora Ne 6 "Onpenesnenne TpaxTHuecka
YacTOTHI U TIEproia KojeOaHui MpyKUHHOTO s paboTa;
MasTHHKA"
"
47 Plaboparopuas pa6ora Ne 7 "IIpoBepka TpakTuy
HE3aBMCHUMOCTH TIepHro/ia Koiebanuii rpysa, ecKast
"
MOABEIICHHOTO K HUTH, OT MacChl rpy3a paGora;
48. Mexanndeckue BoJIHEL. CBOMCTBa YV CTHBIH
MEXaHUYECKHUX BOJH. MPOJIOJIbHBIE U ompoc;
MOTNIEPEUHBIE BOJIHBI
"
49 |Ypox-KoHpepeHIws "MeXaHHYeCKHEe BOIHBI V CTHBI
. (v "
B TBEPIOM Tere. CelicMUYeCcKre BOJTHBI onpoc;
50. 3ByK. Pacripoctanenue u oTpaxeHue 3ByKa YV THBIH
OTpoc;
"
51. |Ypok-uccienoBaHue HaGmronenne VeTHBI
n
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI ompoc;
52 [ 'pOMKOCTB 3ByKa M BBICOTa TOHA. V CTHEH

AKYCTHYECKHUI PE30HAHC

OIIpoc;







Ypok-koHpepeHus "YIbTpa3ByK U

53. [TucbmeHHbBIM

nH(Pa3BYyK B IPUPOJIC U TEXHUKE" KOHTHOTE:

= S .
54 [[loaroroBka K KOHTPOJIBHOU pabore Ne 2 110 V eTHBI
. n

remaM: "VMiynbce. 3aKOH COXpaHEHUS! orpoc;

uMmitynbea', "' Pabora u momHoOCTS",

"DHeprusi. 3aKOHbI COXpPaHEHUsI SDHEPTrun"

o .

55 [Konrtposbnas padora Ne 2 o Temam: KouTporbhas

" nmn

Nmnynbe. 3aKOH COXpaHEHUs UMITyJbca', pabora;
PaboTa 1 MmomHOCTR", "DHeprus. 3aKOHbBI
COXPAaHEHHUs SHEPruun"

56. |DMICKTPOMArHUTHOE IMOJIE. YV CTHBIH
DJIEKTPOMArHUTHBIE BOJHBI onpoc;

57 |CBOJCTBA 3JICKTPOMArHUTHBIX BOJIH YV CTHBI

n

58 Ypok-konpepennus "lkana TTcEMeHHbIH
PIIEKTPOMArHUTHBIX BOJIH. UCIIOJIb30BAHUE KOHTPOJb;
PIIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM
cBs3U"

0 n

59 Jlaboparopnas padora Ne 8 "M3yuenne TpakTuseckas
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C pabora;
MOMOIILI0 MOOUIIBHOTO TenedoHa"

60. |PCIICHUE 3a/1a4 Ha ONPE/ICIICHHE YacTOThI U V CTHBIH
TUTHHBI 3JICKTPOMArHUTHON BOJIHBI onpoc;

6]1. |DTEKTpOMarHuTHas NPUPO/Ia CBEeTa. V THBIH
CxopocTh cBeTa. BoaHOBBIE CBOWCTBA CBETA orpoc;

62. [Acrounnku ceera. lpsiMonnuenHoe V CTHEH
pacripocTtpanenue cera. 3armenust ConHia ompoc;

u JIyHbI

63. |3aKOH OTpaKeHHs cBeTa. 3epkaina. Pemrenue YV THBIH
3a/1ad Ha TPUMEHEHUE 3aKOHA OTPAKECHUS onpoc;
cBeTa

64. [[IpenomiieHre cBeTa. 3aKOH IPEeTOMIICHHUS V CTHBIH
cBeTa onpoc;

65. [lomHoe orpaxeHnne cera. Mcrnons3oBanue TTvichMeHHbII
MOJTHOTO BHYTPEHHETO OTPAKECHHS B KOHTPOITB;
ONTUYECKUX CBETOBOJIAX

0 n

66. Plaboparopnas padora Ne 9 "Hccnenosanue TpakTia

3aBUCUMOCTH yIJia MPEJIOMIIEHHS] CBETOBOTO eCKas

vIyda OT yrJjia MaJICHUA Ha T'paHUIIC

pabora;




Ypok-koupepennus "Mcronp3oBanue

67. YcTHbIi
[TOJIHOTO BHYTPEHHETO OTPAXKECHUS: ompoc;
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68. PIuH3bL OnrHvecKas Cuia JIMH3bI YV eTHBIH

OIIpoC;

69. [[locTpoeHne n300pakeHHii B JIMH3aX V CTHBI

0 "
70. Plaboparopnas pabora Ne 10 "Omnpenencrne TpakTia
(hOKYCHOTO pacCTOSIHUS U ONTHYECKOM CHUIIBI ecKast
L n
coOuparoIen JTUH3BI pabota;
"
71, |Ypok-koHbepenus "OnTruecKue TMH30BbIC V eTHBIH
n
puOOpHI onpoc;
79 [['71a3 KaKk onTHYecKas cucrema. 3peHne TTvichMCHHEII
KOHTPOJIb;
" n
73 |Ypok-koubepenus "ledeKTsl 3penus V CTHBI
OTTNOC*

74, [Pasnoxenne 6enoro cera B cekTp. OnbIThbI V CTHBI
Hprotona. CiioxxeHne cCreKTpajibHbIX orpoc;
uBeToB. Jlucnepcus ceera

0 n

75 PJlaboparopras padora Ne 11 "OmbiTsl 110 TpakTud
[Pa3TI0KEHUI0 OEIOTr0 CBETa B CIIEKTP U ecKast
BOCIPUATHUIO LIBETA IPEIMETOB MPH UX paGora;

" ~

76. |YPOK-tipakTHKyM "BosHOBBIC CBOWCTBA V CTHEIIH
CBeTa: AucIiepcus, HHTepQepeHnrs u onpoc;
mudpaxus"”

77 |OnbITHI Pe3epdopra i mianerapHast MOACIHb V CTHEH
aToma orpoc;

78, [llocrynarel 6opa. Monens atoma bopa TTvichMeHHbII

KOHTPOJIb;
79 [AcCIyCKaHHe U MOTJIOLICHHE CBETA aTOMOM. YV CTHBIH
KBanThl. JInHeluaThie CIIEKTPhI ompoc;
"
80. |Ypok-npaktukym "HabmroneHue crnekrpa V CTHBI
"
M3ITy4eHus onpoc;
g1. [PanmoakTHBHOCTH M €€ BHIBI V CTHBIH
OTIpoC;
g7 |Ctpoenue atomHoro sipa. HykinoHHas V CTHBIIH
MOJIeTIb aTOMHOTO si/ipa ompoc;
g3, |[PammoaxtuBHBIC peBpalieHus. 30Toms V CTHEH

OIIpoc;




Pemrenue 3agad mo reMe "PagnoakTUBHEIE

84. [TuceMeHHBIIH
n
MpPEeBPALICHUS KOHTPOJB
85 [Tepuon monypacmnana V eTHELH
OI1poC;
86. |Ypok-xkoHbepenuus "Hcnosnp3oBanne V CTHEI
% n
[PaIMOAKTUBHBIX U3ITy4CHUH B MEIUILINHE ompoc;
g7 PlnepHbie peakiyu. 3aKOH COXpaHEHHs V eTHBI
3apsiI0BOIO U MacCOBOT'O YHCEN orpoc;
g8, |[DHEprust CBsi3M aTOMHBIX siiep. CBsA3b Macchl YV eTHBIH
W DHEPTHH OI1poC;
g9 |Pemenne 3anad o teme "Aneprpie V eTHELH
n
[peaKuuu OIIpoC;
90, |[PeaKuus CUHTE3a U JeICHUE sep. TTvichMEHHEI
Wcrounuku sueprun CosiHIA U 3BE3]T KOHTPOJIb;
91 |Ypok-koHbepenuus "Snepras suepreTuka. V CTHEH
JlelicTBUs paiOaKTUBHBIX U3JIyYEHHUU Ha o1poc;
b
PKHBBIC OpraHu3Mbl"
97 [[loaroroBka K KOHTPOJIBHOI padore Ne 3 1o V eTHBI
TeMe "DIeKTPOMarHuTHOE TOJI€. ompoc;
b
DIeKTPOMarHuTHHIE BOJHBI. KBaHTOBBIE
stBJICHUS "
()
93, [Konrtposbnas padora Ne 3 1o teme Kontpor
"
DNeKTpOMarHuTHOE MoJIe. bHAS
DNIeKTPOMarHUTHHIE BOJTHBI. KBaHTOBBIE pabora;
b
SIBJICHUS "
94, |DTEMEHTBI €CTECTBCHHO-HAYYHOTO METO/1a YV THBIH
MO3HAHUS ompoc;
95. |[POJb QU3NKH B KU3HU YEIOBEKA. DICMEHTHI V CTHEH
(hU3HUECKOi KapTHHBI MHpa ompoc;
96. [[loBTOpenue, 06obwmenne. Jlaboparophbie TIychMEeHHbI
n ~ n
paboTsI 1o Kypcy "B3auMopeiicTBue Ten KOHTDOIE:
97 [lloBropenue, 06o0meHue. Pemenne V eTHBII
[PACUETHBIX U TIOMCKOBBIX 33]71a4 M0 TeMe ompoc;
b
«TernnoBbIe MPOIIECChI»
98 [ToBTOpenue, o6o0menue. Pemenue V CTHBI
PACYETHBIX U TIOMCKOBBIX 33/1a4 IO TeMaM ompoc;
2
"KIIJI TerioBeIX aBurareiaci”
99 [[loBropenue, obobmenue. JlaboparopHbie YV CTHBI

paboThl o Kypcy "CBeToBbIe sIBICHUS"

OIIpOC;




100. [ToBTOpenue, o600meHne. Pabora ¢ 1 B ———
TEKCTaMU 10 TeMe "3aKOHBI COXPAHEHUS B KOHTPOJIb:
MexaHuke"

101. [[ToBTOpEHHE, 0600UEHHE. PaboTa ¢ 1 N f——
TekcraMu 110 TeMe "Kosiebanust 1 BOIHBI" onpoc;

102. [ToBTOpenue, o6o0meHne. Pabora ¢ 1 N ——
TeKkcTaMH 110 TeMe "CBeTOBEIE SIBJICHHA" ompoc;

OBIIEE KOJIMYECTBO YACOB I10 102 11

ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

7 KIIACC

®dusuka, 7 kinacce/Ileppimkun U.M., iBanoB A.U., AkimonepHoe 00IIeCTBO
«M3narenbctBO« IpocBeienne";

8 KUIIACC

®dusuka, 8 kimacce/Ilepeimkun .M., iBanoB A.U., AkuimonepHoe 00IIeCTBO
«M3narenscTBo«lIpocBenieHue;

9 KUIIACC

®dusmuka, 9 kiace,/Ilepeimkun A.B.OO1IeCTBO C OrpaHMYEHHONW OTBETCTBEHHOCTHIO "M3/1aTenbCcTBO
Ox3ameH";

METOANUYECKHUE MATEPHAJIbI U1 YUUTEJIA

7 KIIACC

COopnuk 3anay no ¢usuke 7-9 knacc: B.U. Jlykamuk, E.B. lIBanoBa

8 KVIACC

Coopnuk 3amau o pusuke 7-9 xnacc: B.U. Jlykammk, E.B. MiBanosa

9 KJIACC

Coopuuk 3anay o gusuke 7-9 xnacc: B.U. JIlykammuk, E.B. liBanos



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJOBAHMUE

7 KIIACC

DneKTpoHHas A0CKa ¢ A0CTynoM B uHtepHeT. [Inanmetsl. [Iporpammuoe obecnieuenue (padota ¢
MHTEPAKTUBHBIMU 33JJaHUSIMHU ).

8 KVIACC

DneKTpoHHas A0CKa ¢ A0CTynoM B uHtepHeT. [Inanmetsl. [Iporpammuoe obecnieuenue (padota ¢
HHTCPAKTUBHbBIMU 3aI[aHI/I$IMI/I).

9 KJIACC

DneKTpoHHAas J0CKa ¢ J0CTynoM B uHTepHET. [Inanmetsr. [Iporpammuoe obecrieueHue (pabota ¢
HHTCPAKTUBHLIMU 3aI[aHI/I$IMI/I).

OBOPYJIOBAHME /1151 TIPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
JEMOHCTPAIIUI

7 KJIACC
OI'OC komrekT. JJabopatopHblit KOMIUIEKT (HaOOp) O MEXaHHUKE

8 KUIACC
®I'OC komrekT. JJabopatopHblii KOMIUIEKT (HAOOP) MO MOJIEKYJISIPHON (U3HUKE U TEPMOIUHAMUKE

OI'OC komrekT. JlabopaTopHbIii KOMIUIEKT (HAO0OP) MO SJIEKTPOIUHAMHUKE

9 KJIACC
OI'OC xommexT. JIabopaTopHbIi KOMIUIEKT (HA00p) MO 3JIEKTPOANHAMHKE

OI'OC xommexT. JIabopaTopHbIi KOMIUIEKT (HA00OP) MO ONTHKE


https://www.himlabo.ru/physics/laboratornye-komplekty/laboratorniy-komplekt-po-mechanike
https://www.himlabo.ru/physics/laboratornye-komplekty/laboratornyj-komplekt-nabor-po-molekulyarnoj-fizike-i-termodinamike
https://www.himlabo.ru/physics/laboratornye-komplekty/laboratornyj-komplekt-nabor-po-elektrodinamike
https://www.himlabo.ru/physics/laboratornye-komplekty/laboratornyj-komplekt-nabor-po-elektrodinamike
https://www.himlabo.ru/physics/laboratornye-komplekty/laboratornyj-komplekt-nabor-po-optike




