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IHOACHUTEJIBHAS 3AIINCKA

CopneprkaHue IporpaMMbl HaIlpaBJIeHO Ha (POPMUPOBAHKUE €CTECTBEHHOHAYYHON I'PAMOTHOCTH Y4YaIIUXCsl U
OpraHu3alMI0 U3y4eHUs1 GU3UKU Ha JesITeIbHOCTHON OCHOBE. B Hell yuuThIBatOTCS BO3MOXKHOCTH IIpeIMETa
B peanmzanuu tpedoBannit ®PI'OC OOO K mIaHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TAKXKe MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YY€OHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOT0 0011ero oopa3oBanus. Pabouas nporpamma npeamera «Pu3nka» cocraBieHa Ha ocHOBe Paboueit
nporpaMMmsbl Boctiutanus I'bOY PO Ne7.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukun — cucreMoo0pa3yromuii 115 €CTECTBEHHOHAYUHBIX Y4€OHBIX ITPEIMETOB, IOCKOIBKY
¢bu3nveckre 3aKOHbI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHUN, M3y4aeMbIX XUMHEH, OMOJIOTHEH, acCTPOHOMHUEH
u ¢pusndeckoit reorpaduein. dusznka — 3TO NpeaAMeT, KOTOPBIH HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IIPEAOCTABIIsICT Hanbosiee siCHbIe 00pa31bl IPUMEHEHHS HAYYHOTO
METO/a MO3HaHHUs, T.€. ClI0co0a MOoIy4YeHuUs JOCTOBEpHBIX 3HaHUH 0 Mupe. Hakonen, ¢pusuka — 310
IIPEAMET, KOTOPBIM HAPSALY C IPYTMMHU €CTECTBEHHOHAYYHBIMH IPEIMETaMHM JIOJKEH JaTh IIKOJIbHUKAM
IpeJCcTaBiIeHuE 00 YBIEKaTEeIbHOCTH HAyYHOI'O UCCIIEI0OBAHUS U PAJOCTH CAaMOCTOSATEIIBHOTO OTKPBITUS
HOBOT'O 3HAHMSL.

OpnHa U3 TIaBHBIX 337a4 (PU3UIECKOT0 00pa30BaHUs B CTPYKTYpeE 00IIero o0pa3oBaHus COCTOUT B
(bopMHPOBAaHNUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe Yy OCHOBHOM Macchl 00y4Jaromuxcs,
KOTOpBIE B JaJIbHENIIEM OyyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
BaXHOH 3a/1aueil SBJISIETCS BBIABICHHUE U IMOATOTOBKA TATAHTIMBBIX MOJIOBIX JFOACH IS IPOIODKEHUS
o0Opa3oBaHus U HalbHENIIEH TPOPECCHOHATIBHON ACITEIHLHOCTH B 00IaCTH €CTECTBEHHOHAYYHBIX
MCCIIEIOBAaHUM U CO3[JaHUU HOBBIX TeXHOJOTHH. COrIaCHO NPUHATOMY B MEXYHAPOJHOM COOOIIECTBE
orpeJiesieHu1o, «EcTecCTBEeHHOHAaY4Hasi TPAMOTHOCTb — 3TO CIIOCOOHOCTh YeIOBEKa 3aHUMATh aKTUBHYIO
TPaXJaHCKYIO TIO3HIIHIO TI0 0OIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro rOTOBHOCTh HHTEPECOBAThHCS €CTECTBEHHOHAYUYHBIMU UAeIMU. HayuyHO rpaMOTHBIN YeloBeK CTPEMUTCS
Y4acTBOBATh B ApPTYMEHTUPOBAHHOM OOCYKICHHH MPOOIIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HAyKaM 1
TEXHOJIOTUSIM, YTO TPEOyeT OT HEero CIeIyIOUMX KOMIIETEHTHOCTEH!:

— HAY4HO O00BACHATH SABJICHUA,
— OICHUBATh U ITIOHHUMATb 0COOEHHOCTHU HAaY4YHOTr'0 UCCJICAOBAHUA,
— HHTCPHPCTUPOBATH JAaHHBIC U UCTIOJIB30BAThL HAYYHBIC NOKA3ATCIbCTBA AJId IMOJIYYCHHA BBIBOOOB.

N3yuenue ¢pu3nku ciocoOHO BHECTH peIIaoNInil BKIaA B (POPMUpPOBaHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00Y4YaIOLINXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn nzydenus: GpU3MKA HA ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konmenun
npernoiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBaTeibHbIX opranuzanusax Poccuiickoit deneparum,
peaTu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEpkKIEHHOU pereHneM Komrernn
MunucrepcTBa npocserienus: Poccuiickoit deneparyu, npotokoi ot 3 aekadps 2019 r. Ne ITIK-4BH.

[enn nzydueHus: GU3NKU:

— mpuoOpeTeHne HHTEepeca U CTPEMIICHHUS 00yJaloINXCs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE WX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX 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;

— QopMupoBaHUE NIPEACTABICHUH O POIU (HDU3UKHU TSI pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHi;

— pa3BUTHUE NPECTABICHUN O BO3MOXHBIX cepax Oyayiiel npodeccuoHanbHOM NesTeNbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JajbHEeieMy 00y4eHHIO B 9TOM HalpaBICHUH.

JlocTrkeHue 3THX 1eJiei Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHusl 00eCcIIeYnBaeTCs peleHueM
CIEIYIOIINX 3a1a4:

— MpUOOpEeTeHHE 3HAHUM O TUCKPETHOM CTPOCHUHU BEILIECTBA, 0 MEXAaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— TmpuoOpeTeHne YMEHUH OMUCHIBATh U OOBACHATH (PU3MUECKUE SBICHUS C UCIIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTCﬁIlIHX paC‘{éTHHX 3a4a4 C UCIIOJIb30BaAaHHUCM q)HSI/I‘leCKI/IX
MOZ[GJIef/'I, TBOPYCCKUX U IMTPAKTUKOOPUCHTUPOBAHHBIX 3a1a4,

— Pa3BHUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IpUPOAHBIC ABJICHHA U BBIIIOJIHATDL OIIBITHI, na6opaTopHLIe pa6OTBI u
OKCIICPUMCHTAJIBbHBIC HCCIICJOBAHUA C HCIIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60p0B;

— OCBOEHHUE IPUEMOB pabOTHI ¢ HH(popManHel HU3MUECKOTO COAepKaHus, BKIt0Yas HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUAX (U3UKH; aHATN3 U KPUTUYECKOE OllEeHUBaHNE UH(OPMAIIHH;

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

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

B cootBerctBun ¢ @I'OC OO0 Pusuka spusercs 00s3aTeNbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOmero oopazoBanusi. JlaHHas mporpamMma mnpeaycMaTpuBaeT n3ydeHue (u3uku Ha 6a30BOM YpOBHE B
o0béme 136 u 3a 1Ba roga oOydeHus 1o 2 4 B Hejento B 7, 8 u B o0beme 102 v o 3 yaca B Hezento B 9
KJ1acce.



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

7 KJIACC

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

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

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH U3Y4alOT NpUpoay. EcTecTBeHHOHAYYHBIM METO/ MO3HAHMS:
HaOJI0eHNe, TOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT 110 IIPOBEPKE I'MIIOTE3,
o0bsicHeHue HabogaeMoro apieHus. Onrcanue pu3nyeckux sBJICHUH C TOMOILBIO MOJIENIEH.

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

2. ®usnueckue npruOOPHI ¥ MPOLEAYpa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM M UG POBBIM IPUOOPOM.

JlabopaTopHbie padoThI U ONBITHI
1. Onpenenenue EHBI JSICHHUS MIKAJIBI U3MEPUTEIHHOTO Tpudopa.

2. 3mepeHue paccTosiHUi.
3. U3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MaJIbIX TEll.

5. U3mepenue TeMmeparypbl Py NOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYHKA TeMIIEpaTyphl.
6. IIpoBenenue ncciae10BaHus IO IPOBEPKE TMIIOTE3bI: 1aJIbHOCTD MOJIETA LIAPHUKA, ITYILIEHHOTO
TOPU30HTAIILHO, TEM O0JIbllIe, YeM OOoJIbIlIe BBICOTA ITYCKa.

Pa3nes 2. [lepBoHayabHbIe CBeIeHUS] O CTPOEHUH BelllecTBa

CTpOCHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITH, AOKa3bIBAOIHUE NTUCKPETHOC CTPOCHUE
BCIIICCTBA. OHBITI)I, AOKa3bIBAIOIIUE JUCKPETHOC CTPOCHUEC BCUICCTBA.

I[BI/I)KGHI/IG qacTul BCIICCTBA. CBs3b CKOPOCTH ABUKCHHA YaCTUII C TeMnepaTypoﬁ. BpoyHOBCKOC

nBukeHue, 1M dysus. BzaumonelicTBrue 4acTull BeIIeCcTBa: NPUTSHKEHNE U OTTAJIKUBaHUE.

ArperaTHble COCTOSTHUS BELIECTBA: CTPOECHUE Ia30B, XKUAKOCTEH U TBEPABIX (KPUCTAIUIMYECKHX ) TEIl.
B3anMocBsA3b MeX 1y CBOWCTBAMH BELIECTB B Pa3HBIX aArPEraTHBIX COCTOSHUAX U UX AaTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIbI. B3anMOCBS3b MEXKy CBOWCTBAMH BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX
cocTostHUI BoJibl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

JdemoncTpauuu
1. HaGmonenue OpOYHOBCKOTO JBM)KEHUSI.
2. HaGmronenue nuddys3un.

3. HaGnronenue siBieHni, 0OBSICHSIIOMUXCS TPUTSHDKEHUEM HIIH OTTAJIKWBAHUEM YaCTHUII BEIIECTB.

JlabopaTopHbie padoThl U ONBITHI
1. Ouenka auameTpa aToMa METOJIOM PSAO0B (C UCIIOIB30BaHUEM (GoTorpaduii).
2. OnbBITHI O HAOIIOICHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITH 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSHKCHUSI.

Pa3znen 3. /IBu:keHMe U B3aUMO/I€iiCTBUU
Mexanunueckoe qBrkeHue. PaBHoMepHOE U HepaBHOMEPHOE ABUKEeHUE. CKOpocTh. CpeHssi CKOPOCTh MPU



HEPaBHOMEPHOM JIBW>KCHUH. Pacd€r rmytu 1 BpeMeHU ABUKEHUSA. PABHOMEPHOE U HEPABHOMEPHOE JIBU-

xeHue. Ckopocts. CpeaHsisi CKOpOCTh ITPU HEPAaBHOMEPHOM JBIKEHUH. Pacyér myTH 1 BpeMEHU IBUKEHUS.



SBnenne nHepuuu. 3aKOH WHEPHHUU. B3anMoeiicTBre Ten Kak IpUuYrnHa U3MEHEHHS] CKOPOCTH JIBHKEHUS
Ten. Macca kak Mepa HHEepTHOCTH Tena. [ImoTHOCTh BemecTBa. CBSA3b MIIOTHOCTH ¢ KOJTMYECTBOM MOJIEKYII B
enuHuIEe 00bEMA BENIECTBA.

Cuna xak xapakTepucTHKa B3auMoiercTBus Ten. Cuiia ynpyroctu u 3akoH I'yka. MI3smepenue cuisl ¢
MOMOIIIBIO AUHAMOMETpA. SIBJI€HHUE TATOTEeHU U cuia Tsbkectu. Cuiia TsbkecTy Ha Apyrux mianerax (MC).
Bec tena. HeBecomocTs. CnokeHue cuil, HampaBJiIeHHBIX 10 OJHOM npsmoi. PaBHoaelicTBytomas cui. Cuna
TpeHus. TpeHue CKOIBKEeHHs ¥ TpeHue 1okost. Tpenue B mpupoae u texuuke (MC).

JdemoHcTpauuu
1. HaGmroneHne MexaHM4YeCcKOro ABMKEHHUS Tea.

2. U3mepeHune CKopoCTH MPSIMOJIMHEHHOTO IBUKEHUS.
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. OnpenienieHne CKOPOCTH PAaBHOMEPHOTO JBIDKCHHS (IIApUKa B XKHUIKOCTH, MOJICIIH HICKTPUICCKOTO
ABTOMOOWIIS U T. II.).

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

4. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PaCTsLKEHUA (AeopMaIii) NPyKUHBI OT MPUIIOKEHHON
CHUIBI.

5. OHBITBI, ACMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI TPCHUA CKOJIBXKCHUA OT BECA TCJIa U XapaKTCpa
COINMpHUKACAOIINXCA HOBCpXHOCTeﬁ.

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

Hasnenue. CriocoObl yMEHBIIICHUS ¥ YBENIMUEHUs JaBiieHus. JlaBienue ra3za. 3aBUCUMOCTb JIaBJICHHS Ta3a
oT 00séMa, TeMmieparypsl. [lepegaua naBnenus TBEPABIMH TEJIaMH, KUAKOCTAMHU U Tazamu. 3akoH [lackans.
HHGBM&TI/I‘-IGCKI/IG MaIlIUHBI. 33BI/ICI/IMOCTI> OaBJICHUSA ) KUAKOCTHU OT FJ'IY6I/IHI>I. FI/IJIPOCTaTI/ILIeCKI/Iﬁ napa)loxc.
CooOutaromuecs cocybl. [ napaBinyeckue MEXaHU3MBI.

ATtMmocdepa 3emian u atMocepHoe AaBiaeHue. [IpuunHel cylecTBOBaHHs BO3YIIHON 000104KH 3eMIIH.

OmnsiT Toppuuenu. M3mepenue atMochepHoOro qaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AaBJICHUS OT
BBICOTHI HaJl YpOBHEM Mopsl. [Ipubopsl 11 n3MepeHust atMochepHoro JaBiaeHuUs.

JlelicTBHE KUKOCTH W Ta3a Ha OTPYKEHHOE B HUX TeJl0. BeITanikuBaromias (apxumMe0oBa) cuiia. 3aKoH
Apxumena. [naBanue ten. Bo3ayxornaBanue.
JdemoncTpanuu
1. 3aBuCHMOCTB JaBieHUs ra3a OT TEMIIEPATYPHI.
. [lepenava naBieHUs )KUIKOCTBIO U Ta30M.
. Coobmaronmecs: CoCy/bl.
. 'mppaBnuueckuit mpecc.
. [IposiBnenue nencTBrsa aTMOoCc(hepHOro TaBICHHUS.

. 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CHIIBI OT 00BbEMaA MOTPYKEHHOM YacTH Tela U IUIOTHOCTHU KHUJIKOCTH.
. PaBeHCTBO BBITAJIKUBAIOIIEN CUJIBI BECY BHITECHEHHOM KUJIKOCTH.
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8. YcnoBue miaBaHus TE: IIABAHUE WIIH MOrpy>XCHUC TCJI B 3aBUCUMOCTU OT COOTHOIICHUS IUIOTHOCTEH
TEJ1a U ) KUAKOCTH.



JlabopaTopHble pad0ThI H ONBITHI
1. UccnenoBanue 3aBUCIMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJa.



2. OnpeneneHne BoITAIKUBAIOLIEH CHIIBI, IEUCTBYIOLIEH HA TEJIO, TOTPYXKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH HA TEJIO B KUJIKOCTU, OT MAacChl Tea.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKHUBAIOUIEH CHIIbI, ICUCTBYIOIICH Ha TENO B )KUAKOCTH,
0T 00BbEMA OTPYKEHHOHN B KHUIKOCTh YaCTH TeJla U OT INIOTHOCTH JKUIKOCTH.

5. KoncrpyupoBanue apeoMerpa Ui KOHCTPYUPOBAHHE JIOJKH U ONpeieNieHUe €€ rpy30n0JbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHepPIrus

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, 6J0K, HAKJIOHHAs MIOCKOCTh. [IpaBuio paBHoBecus poruara. [Ipumenenue
MIpaBWJIa PaBHOBECHUS pbldyara K 0JIOKy. «3050Toe mpaBmio» Mexanuku. KI1J[ mpocTeix MEeXaHU3MOB.
[TpocTeie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanndeckas OHCPIUs. Kunernueckas u MOTCHIMAJIbHAs SHCPIrUs. HpeBpameHHe OJHOI'O BHJa
MEXaHUJeCKOn OHEpPIvu B ,I[perfI. 3aKoH COXpAaHCHUA SHCPIUHU B MCXAHUKE.

JdemoHcTpauuu
[TpruMmepbl MPOCTHIX MEXaHU3MOB

JlaGopaTopHble padoThI U ONBITHI
1. Onpenenenue pabOTHI CHIIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHUHU TeJa [0 TOPU30HTAIbHOMN
MMOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.
3. U3mepenne KIIJI HakIOHHOM MJIOCKOCTH.

4. 3ydenne 3aKkOoHA COXPAHEHUSI MEXaHUYECKOW IHEPTUH.

8 KJIACC

Paznea 1. TensioBblie siBJIeHUS!

Mopnenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOro COCTOSIHUIM BemlecTBa. Kpucrammueckue u amopgHbIe Telna.
OObscHEHUE CBOMCTB ra3oB, JKUJKOCTEH U TBEPBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYIIPHO-KUHETUYECKON
teopun. CMauyrBaHKe U KallWJUIApHBIE siBJIeHUS. TerioBoe paciiupeHue U cxaThe.

TeMnepaTypa. CBs3b TEMIICPATYPhI CO CKOPOCTHIO TCIIJIOBOI'O ABUKCHU A YaCTHULL.

Buytpennss sneprust Cioco0bl H3MEHEHUsI BHYTPEHHEN SHEPTUM: TEIJIonepeiada U COBEpIIEHUE paOOThI.
Bunsl Teruonepenaun: TEIIONPOBOIHOCTb, KOHBEKIIMSA, U3Iy4YEHUE.

KonnuecTBO TEIIIOTEHL. YaenpHas TEI0EMKOCTh BEIISCTBA. TemiooOMeH u TEIIOBOE paBHOBECHC.

VYpaBHeHue TemoBoro 6ananca. [InaBneHre M oTBepAeBaHUE KPUCTAJUIMYECKUX BELIECTB. YJeNbHas

teruioTa riasneHus. [lapoobpazosanue u konnencanus. Ucnapenne (MC). Kunenue. Y aenbHas TemioTa

nmapoo0pa3oBaHus. 3aBUCUMOCTh TEMITEpATyphbl KATICHHs OT aTMOC(HEPHOTO JaBJieHHs. BiaxkHOCTh BO3MyXa.
OHeprus TOIUINBA. Y IeJIbHas TEIJIOTa CTOPAHMSL.

[Tpuntumner padoTs! TeroBsix Asurateneid. KIIJ[ rermoBoro asurarens. TenaoBbie JBUTATENH U 3aIUTa
okpy:xaromeit cpeasl (MC). 3akoH coxpaHeHus U MpeBpalleHus YHEPrUH B TeIIoBbIX mpoieccax (MC).

JdemMoHcTpanuu

1. HaGmoienne OpOYHOBCKOTO JBMXKEHUS

2. Habmonenue nuddy3um

3. HaGmroieHue siBIeHUI CMauyMBaHUs U KaWUTSIPHBIX SBJICHUIH

4. HabGmroieHrne TETIOBOTO PACIIUPEHUS TEI

5. VI3MeHeHue aBiIeHus Ta3a Ipyu U3MEHEHUN 00bEMa U HAarpeBaHUU WIIA OXJIAXKICHUH
6. IIpaBuna usmepeHus TemnepaTypbl



7. Bunsl Temionepenadu
8. OxnaxkIeHHe MPU COBEPIICHUH PaOOTHI



9. HarpeBanue nipu coBepIeHUHN paOOTHI BHEITHUMH CUJIAMHU
10. CpaBHEHME TEMIIOEMKOCTEN Pa3IMYHbBIX BEILIECTB

11. HabGnronenne KumeHus

12 .HabnroneHue MocTosHCTBA TEMIIEPATYPhI IIPU MJIaBICHUU
13. Mozaenu TEIUIOBBIX ABUTATEIIEN

JlaGopaTropHblie padoThbI M ONBITHI

1. OnbITHl IO OOHAPYXKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO IIPUTSHKEHUS

2. OnpITHI MO BhIPAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa

3. OnbITHI 10 HAOIOICHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUIKOCTEH 1 TBEPABIX T

4. OmpenernecHre JaBICHHUS BO3IyXa B OaJUIOHE IIMPHUTIA

5. OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCHMOCTD JABICHHUS BO3/1yXa OT ero 00bEMa M HarpeBaHUs WU
OXJIKJCHUS

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

7. HabnroieHne n3MeHeHusl BHyTPEHHEW SHEPTuu Tejla B pe3ynbTaTe TeIulonepeiauu U padboThl BHEIIHUX
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8. MccnenoBanue siBIeHUS TEIUIOOOMEHA IPY CMELITMBAHUU XOJIOAHOM U TOpSYeid BOJIBI

9. Onpenenenye KOJIMYECTBA TEMIOTHI, OIYYEHHOTI'O BOJOM MPU TEIIOOOMEHE C HarpeThIM
METAJUIMYECKUM IHIINHAPOM

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca uCrnapeHust

12. OnpeneneHue OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa

13. Onpenenenue yaenbHON TEMJIOTHI TUIABJICHUS JIba

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

DnekTpuzanus Ten. [[Ba pona anexTpudeckux 3apsaaoB. BzaumonericTBre 3apshbkeHHBIX Tel. 3akoH Kyimona
(BaBI/ICI/IMOCTB CHJIbI BSaHMOHeﬁCTBHﬂ 3ApSAKCHHBIX TCJI OT BEJIMYHUHBI 3apAa0B U paCCTOAHUA MCKIAY TeJ'IaMI/I).

Dnexrpudeckoe moje. Hanpspk€HHOCTD 37K TPHUYSCKOTo Mostst. [IpUHIMIT CYyTIepITO3UIINT IIEKTPUIESCKIX
moJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenn QJICKTPHUYCCKUX 3apsA10B. 3J'IeMeHTapHBII71 3J'ICKTpI/I‘leCKI/II71 3apsani. CTpOCHI/Ie aToMa. HpOBOI[HI/IKI/I
" JUDJICKTPUKH. 3akoH COXPAHCHUA JJICKTPHUICCKOIr0 3apsaa.

DNEeKTpUUECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOUHUKH MOCTOSIHHOTO TOKA.
JlecTBUSI 2JIEKTPUUECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B JKHUJKOCTSIX
U rasax.

9HCKTpI/I‘-ICCKa$I OCIb. Cuna Toka. SHCKTpI/I‘IeCKOC HaIIpsA>KCHUC. COHpOTI/IBJICHI/IC IMPpOBOAHUKA. YaenpHOE
COIMPOTUBJICHHUEC BEIICCTBA. 3akon Oma JJid ydacCTKa LCIIn. HOCHGHOB&TGHBHOG " ImapaJiI€JIbHOC COCIUHCHUE
IMPOBOIHHKOB.

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

ITocTtostHHEIE MarduThl. B3aumMoaeHCTBUE ITIOCTOSHHBIX MArHUTOB. MarHuTHoe 1ojie. MarauTHOE 1101
3emMiI U €To 3HAaYeHUEe JJIs KU3HU Ha 3emie. OnbIT Dpcrena. MarHuTHOE MoJie SJIEKTPUYECKOTO TOKA.
[IpumeneHne 3JIeKTPOMarHuToB B TEXHUKE. [[elicCTBME MArHUTHOTO ITOJIS1 HA IIPOBOJHUK C TOKOM.

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

Omnbrter @apazes. SBnenue snekTpoMarauTHor HHAYKIMHU. [IpaBumo Jlenna. Dnekrporeneparop. CriocoOs
MOJIYYEHUS AJIEKTPUUECKON SIHEPTUH. DIIEKTPOCTAHLIUY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.



JdemoHcTpauuu

DnexTpuzanus Tein

JIBa poza JIEKTPUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3apyKEHHBIX TeEIl
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOINA

DnekTpocTaTH4ecKast UHIyKIUS

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B

[IpoBOIHMKY U AUBIIEKTPUKHU

MonenupoBaHue CUIOBBIX JIUHUM 2JIEKTPUYECKOTO MO

e B O i e

HcTouHMKH MOCTOSHHOTO TOKA

9. [lelcTBUS 2JIEKTPUUYECKOTO TOKA

10. DnekTpuyeckuii TOK B KUJIKOCTU

11. I'a30BbIit pa3psg

12. 3mepeHue Cuiibl TOKa aMIepMeTpOM

13. M3amepeHue 3JIeKTPUIEeCKOro HANpsKEHUST BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONpPOTHUBIICHUI

15. B3auMoaelicTBrE TOCTOSTHHBIX MarHUTOB

16. MonenupoBaHue HEBO3ZMOXXHOCTH Pa3/Ie/ICHUs MMOJIIOCOB MarHuTa
17. MogenupoBaHre MarHUTHBIX TOJIEH MOCTOSITHHBIX MarHUTOB

18. OmbIT Opcrena

19. MarauTHOE 1oJie TOKa. DJIEKTPOMAarHUT

20. JleficTBUE MarHUTHOTO IOJIsI HA IPOBOJAHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOIO TOKa

22. UccnenoBaHue sIBICHUS AIEKTPOMArHUTHON MHAYKITUU

23. OnbiTel Papanes

24. 3aBUCUMOCTD HaIlpaBJIEHUSI MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHHMS
25. DIEeKTpOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThI U ONBITHI

OnpIThI 10 HAOTIOJEHHUIO DNIEKTPU3AIUH T HHIYKIIUEH U MPU COMPUKOCHOBEHUH
I/ICCHCHOBaHHe HeﬁCTBHﬂ QJICKTPHUYCCKOI'O I10JIA Ha ITPOBOAHUKHU U AUBJICKTPUKH
COopka u mpoBepka paboThl AIEKTPUIECKON e MOCTOSHHOTO TOKa

N3mepenue u peryampoBaHue CUIIbI TOKA

kL=

W3mepenue u peryinpoBaHue HalpsHDKEHUS

6. HWccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYLIETO YEpe3 pe3UCTOP, OT CONPOTUBICHUS pE3UCTOpa U
HaNpsDKEHUS Ha pe3UCTope

7. OmnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPHUUECKOTI0 COMPOTUBIIEHUSI IPOBOAHUKA OT €T0 JJIMHBI,
IJIOLIA/IA MOTIEPEYHOr0 CEUEHUs U MaTepuana

8. IlpoBepka mpaBuiia CIOXKEHHS HAIPSKEHUH MTPU MOCIIEJ0BATEIbHOM COSIMHEHNUN JABYX PE3UCTOPOB

9. TlpoBepka npaBuia 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, HYILIETO YEPE3 JaMITOUKy, OT HAPsDKEHUS Ha HER

13. Onpenenenune KIIJl marpeBaremns

14. UccnenoBanre MarHUTHOT'O B3aUMOJAEHCTBHSA ITIOCTOSHHBIX MarHUTOB

15. VI3yueHne MarHuTHOTO IMOJIS MOCTOSIHHBIX MarHUTOB MPU UX 00BEAUHEHUHU U pa3/ieJICHUN

16. UccnenoBanue neicTBUA SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY



17. OnbIThl, AEMOHCTPUPYIOIINE 32aBUCUMOCTb CUJIbI B3AUMOJIEHCTBHS KaTYIIKU C TOKOM M MarHuta OT
CUJIBI TOKA W HAIlpaBJICHUS TOKA B KATYIIKE

18. N3ydyeHue neicTBUs MArHUTHOTO TOJIS1 HA MPOBOJTHUK C TOKOM

19. KonctpyupoBanue u uzydeHue pabOThl JIEKTPOJIBUTATENS

20. Uzmepenue KIIJI anexTpoaBUraTeIbHOM YCTAHOBKU

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JICKTPOMATHUTHON UHAYKIIUU: UCCIIEI0BAHNE U3MEHEHUM
3HAUYEHMS U HAMPABIICHUS] UHAYKIIMOHHOTO TOKA.

9 KJIACC
Pa3zgen 1. Mexannueckue siBJICHUSA

Mexanunueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTh MEXaHUUECKOIO
JBIKeHUs. PaBHOMEpHOE NIPsIMOJIMHEWHOE ABMKeHUE. HepaBHOMEPHOE IPAMOIIMHEMHOE IBUKCHHUE.
CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHHUU.

VYckopenue. PaBHoyckopeHHOE NpsMouHeHoe aBmkenne. CBoooaHoe naaenue. OnbiTel [amuies.
PaBHOMepHOE ABHKEHUE IO OKpY)HOCTH. [lepuon u yactora oOpamienus. JInHeiiHas U yriioBas CKOPOCTH.
LlenTpOoCcTpeMUTENbHOE YCKOPEHHE.

[lepssiit 3akoH HbrtoToHa. Bropoit 3akon Hetorona. Tperuii 3akon Herotona. [Tpuniun cyneprno3unmu
CHIL.

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

Cuna TSKeCTH U 3aKOH BCEMHUPHOI'O TATOTCHUA. YCKOpeHI/Ie CBO6OIIHOFO IIaICHUA. I[BI/I)KGHI/IC IIJIAHET
Bokpyr Connua (MC). [lepBast kocmuueckasi CKOpocTb. HeBecoMOCTh U meperpys3Kki.

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

Nmnynee Tena. U3Menenue umnynbca. Mmynbe cunbl. 3aK0H cOXpaHeHus UMIynbca. PeakTuBHOe
newkenue (MC).

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cui TsecTH, ynpyroctv, TpeHust CBsi3b SHEPTUU U pabOTHI
[ToTenumanpHas SHEPTUs TeJa, MOIHATOIO HAJl HOBEPXHOCTHIO 3eMiH. [loTeHIInanbHas sHeprus cxKaTou
npyxuHbl. Kunernueckast sneprus. Teopema o KHHETHUECKON SHEPTUU. 3aKOH COXPaHEHUsI MEXaHUUYECKOI
SHEPTHH.

JdemoHcTpauuu

HabnroneHne MexaHU4ecKOoro IBUKEHMS TeJla OTHOCUTENBHO Pa3HbIX Tell OTCUéTa

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

HccnenoBanne NMpU3HAKOB PaBHOYCKOPEHHOIO JABMXKEHHUS

M

HaGntonenue nBuxkeHus Tena 1o OKpyKHOCTH
6. HaGmoieHre MexaHn4ecKux sBJICHUM, TPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKU
7. 3aBUCHMOCTb YCKOPEHHS T€JIa OT MACChl Tela U JEHCTBYIONIEH Ha HETO CUJIbI
8. HabmioneHue paBeHCTBA CHJI TIPU B3aUMOJICHCTBUU TeT
9. M3MeHeHue Beca Teja pu YCKOPEHHOM JIBH)KEHUU
10.Ilepenava umnynbsca npy B3aMMOJEHCTBUM TEN
11.IIpeoOpa3zoBaHus SHEPTUU IPU B3aUMOJICHCTBUH TeT
12.CoxpaHeHue UMITyJIbCca IPU HEYNIPYTOM B3aUMOJIEHCTBUN
13.CoxpaneHue UMIyInbca Mpu aOCOTIOTHO YIPYTOM B3aMMO/IEH CTBUU
14.HabmoieHre peakTUBHOTO JIBH>KEHUS



15.CoxpaneHre MEXaHUYECKOW YHEPTUU IIPU CBOOOIHOM IaJICHUN
16. CoxpaHeHne MEXaHUUYECKOM SHEPTUU IIPU JIBUKEHHUM Te€ja MO JEHCTBUEM NPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KonctpyupoBanue TpakTa Ui pa3roHa U JaJIbHEHIIEro paBHOMEPHOTO ABMKCHHSI ITAPUKA HITH
TEJIeHKKHU

2. Ompenenenue cpeHeil CKOPOCTH CKOJIbKEHHUSI OpyCKa WM IBU)KEHHS IIapUKa 110 HAKJIIOHHOM
TUIOCKOCTH

3. Ompenenenue yCKOPEHHs Tella PU PaBHOYCKOPEHHOM JIBUKEHHHU 110 HAKJIIOHHOH 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 HauaJIbHOW 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 CKOJBKCHHUS

8. OmpeneneHue xECTKOCTH NMPYKUHBI

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

10.0Omnpenenenre paboThl CHIBI YIPYTOCTH NMPU MOABEME TIpy3a C UCIOIB30BAHUEM HEMOIBHKHOTO U
MIOJIBU’KHOTO OJIOKOB

11.13yueHune 3ak0Ha COXpaHEHUs SHEPTUU

Pazgen 2. Mexannueckune KoJe0aHUA U BOJHBI

Konebatenpaoe npmkenne. OCHOBHbIE XapaKTEPUCTUKN KOJIeOaHUMN: IIEPHUOJT, YaCTOTa, aMIIUTY/Ia.
MaremMaTrueckuil 1 Npy>KUHHBIA MasTHUKU. [IpeBpalienne s3Hepruu npu KoiedaTeaIbHOM JIBUKEHHH.

3aryxaromue konebanus. BeiHy)nennbie kosedanus. Pezonanc. Mexanuueckue BoiHbl. CBOMCTBA
MeXaHW4YecKUX BOJH. [Ipo 10oabpHBIE U TOnIepedHble BOIHBIL. JIJIMHA BOJIHBI 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. HaGmoienue koneGaHuii Tes MOA JeMCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH
2. HaGmronenue kosne0aHMii rpy3a Ha HUTH M Ha TIPY>KUHE

3. HaGmroieHe BBIHYKICHHBIX KOJIeOaHUN 1 pe30HaHCca

4. PacripocTtpaHeHue MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH)

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHUECKHI PE30HAHC

JlabopaTopHbie padboThl M ONBITHI
1. Onpenenenrie 4acTOTHI U TIEPUO/Ia KOJIeOaHU MaTEMAaTHIECKOTO MasSTHIKA
2. OmpeneneHne YacTOThI U IepUoAa KoJeOaHui Mpy>KMHHOTO MasiTHUKA

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

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

6. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTb MIEPHUO0/Ia KoJIeOaHU NMPYKMHHOTO MasiTHUKA OT MacChl Tpy3a U
XKECTKOCTHU IIPYKUHBI

7. U3mepenne ycKopeHus CBOOOTHOTO TaIeHHUS



Pa3znes 3. DjieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI



DNEeKTpOMarHuTHOE MoJje. DIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA AJIEKTPOMAarHUTHBIX BoJH [Ikana
3JIEKTPOMArHUTHBIX BOJIH. VICII0JIb30BaHUE HIEKTPOMATHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CkopocTh 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 IIOMOIIBIO MOOMJILHOT'O TGJ'IC(l)OHa

Pa3nen 4. CBeToBbIe AIBJICHUSA
JlyueBast moniens cBeta. Mctounuku cBera. [Ipsimonuneitnoe pacnpoctpanenue ceera. 3armenust CoiaHia u
Jlynbl. Otpakenue ceta. [lnockoe 3epkano. 3aKk0H OTpaKeHUs CBETA.

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH IMpCIIOMJICHUA CBCTA. ITonHoe BHYTPCHHEC OTPAXKCHUC CBCTA. Hcnonb3oBaHue
IMOJIHOT'O BHYTPCHHETO OTPAXCHUA B OIITUUCCKHUX CBCTOBOAAX.

JIunza. Xox myuedt B tuH3e. Ontudeckas cucreMa ¢otoamnmnapara, Mukpockorna u teneckona (MC). ['na3
KaK OITUYecKasi cucreMa. biiM3opyKkocTh U 1ajbHO30PKOCTb.

Pasnosxxenune 0enoro ceera B CIICKTD. Omnprtel HetoTona. CrnoskeHue CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH

CBCTa.

JleMmoHCTpanumn
1. TlpsimonuHENHHOE paclpoCTpaHEHHUE CBETA.

OTtpaxkeHue cBera.

HOHy‘ICHI/Ie HSO6p8.)K€HHfI B IIJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJjiax.
HpeHOMHCHI/Ie CBCTA.

OnTH4YecKnii CBETOBO/I.
Xon nydeit B cobuparolei JnH3e.

XoJ J1y4ei B paccenBaroLlen JIMH3E.

i S N

[Tonyuenne n300paxeHU ¢ TOMOIIBIO JINH3.

9. Ilpunuun aeictus poToarnmnapara, MUKPOCKOIIA U TEJIECKONA.

10.Mopens rnasa.

11.Pa3noxxenue 6enoro cBeTa B CHEKTP.

12.ITonyuenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.
JlaGopaTopHblie padoThI U ONBITHI

1. UccrnenoBaHue 3aBUCMOCTH yIJla OTPaKEHUsI CBETOBOTO JIy4ya OT yIJjia MaJaeHusl.
2. M3yueHne XxapakTepUCTUK U300pakeHus MpeIMeTa B IUIOCKOM 3epKalie.

3. I/ICCJ'Ie,ZIOBaHI/Ie 3aBHUCHMOCTH yIJjia NPEJIOMIICHHA CBCTOBOI'O JIy4da OT yIJjia MaJCHHA HAa 'PaHULIC
«BO3AYX—CTCKIIO».

4. Tlomydenne n300paxeHU ¢ TOMOIIBI0 COOMPAFOIICH JIMH3BI
5. Onpenenenne POKYCHOTO PACCTOSTHUS U ONTHYECKOW CHIIBI CO OWMparoIeil JTUH3HI.

6. OmbITH IO PA3JI0KCHUTO Oeoro ceera B CIICKTD.

7. OnBITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUHN Yepe3 IBETOBbIC (DUIBTPHI.

Pa3gen 5. KBanToBble iBJICHUSA



OmnsiThl Pesepdopaa u mimanerapHast Mozenb atroMa. Mognens atoma bopa. Micniyckanue u nmoryoieHue
cBera aroMoM. KBaHThI. JIuHeUaTbie CIEKTPHI.

PamnoaktuBHOCTH. Anb(a, 6eTa u rammaunznydenusi. CTpoeHre aToMHOTO siapa. HykimoHHas Moaenb



aToOMHOTO siapa. M30TonsbI.
PannoaktusHble npeBpamieHus. Ilepuon nonypacnana aTOMHBIX s1€p.

S nepuble peakuuu. 3aKOHBI COXPAHEHHUSI 3apSAJ0BOT0 U MACCOBOTO YKCE. DHEPIHs CBSA3M aTOMHBIX SIJIEp.
CBs13b Macchl ¥ dHeprun. Peakiuu cuntesa u nenenus saep. Mcrounnku sneprun Connna u 38€31 (MC).
Snepnas snepreTuka. JIeicTBUS pagoaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3msl (MC).

JdemoncTpauuu
1. CriekTphl U3Ty4EHUS U MOTJIOMICHUS.

2. CexTpsl pa3InyHbIX ra3oB.

3. CnexTp BoaoOpoIa.

4. HabmnroneHue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka MOHU3UPYIOIIUX U3ITyYCHHH.

6. Peructpanus usiny4eHus NpUPOAHBIX MUHEPATIOB U ITPOJYK TOB.

JlaGopaTopHble padoThI U ONBITHI
1. Habmro1eHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUYEHHUS.

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

IloBTOpHTE/ILHO-0000 1AL MOLY/Ib

[ToBTOpUTENBEHO-00001IAIOLINI MOTYJIb PEHA3HAYEH JJIsl CHCTEMATHU3aluU U 00001IeHNs IPEMETHOTO
COZIep KaHUs M OTIBITA JESATEILHOCTH, IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca PU3UKH, a TAaKKe IS
noAroToBKu K OCHOBHOMY IOCYIapCTBEHHOMY SK3aMeHy Mo (hr3uKe /Uit 00yJaromuXxcs, BBIOPABIINX 3TOT
y4eOHBIN MpeIMeT.

IIpy U3ydeHUn JaHHOTO MOIYJIS PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUJIBI AEATEIIBHOCTH, HA OCHOBE
KOTOPBIX 00€CTIeYnBAETCS JOCTUKEHHE MPEAMETHBIX U METANPEAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB
oOy4eHus1, GOpMHUPYETCS ECTECTBEHHO-HAYUYHAasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB UCCIICIOBAHMS
SIBIIGHUW TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATH PU3NYECKUE SIBICHUS, TPUMEHSS
MOJIyYCHHBIE 3HAHUSA, PELIATh 3a/1a4M, B TOM YHMCIIE KAYECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

HpI/IHI_II/IHI/IaJ'H:HO JE€SATEIbHOCTHBIN XapaKTEep JAHHOI'O pa3Jciia pC€ain3yeTCsd 3a CU€T TOro, 4YTO y4aluecsa
BBIIIOJHAKOT 3aaHUs, B KOTOPBIX UM IMPEAJIAracTCAa:

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

— HCIOJIb30BaTh HAYYHBIC METO/AbI UCCIICAOBAaHUA (bl/ISI/I‘ICCKI/IX HBHCHHﬁ, B TOM YHUCJIC IJId ITPOBCPKU
THUIIOTE3 U MMOJYUCHUSA TCOPCTUICCKUX BBIBOAOB;

— OOBACHATH HAayY4YHBIC OCHOBBI HanoOoee BaXKHBIX HOCTI/I)KGHI/Iﬁ COBpPEMECHHBIX T€XHOJIOFPII>'I,
HaImpuMmep, MPakTUICCKOro UCIIOJIb30BaAHUA PA3JIMYHBIX NCTOYHUKOB SHEPIU HAa OCHOBEC 3aKOHA IIPC-
BpalCcHUs U COXpPaHCHHA BCEX U3BECTHBIX BUOB SHEPI'UH.

Kaxxnas 13 TemM 1aHHOTO pa3/elnia BKI0UYaeT SKCIepUMEHTAIBHOE HCCeI0BaHne 0000IIar0Iero
xapakrtepa. Pa3zien 3aBepiaercs NpoBeeHUEM JUAarHOCTHUECKON 1 OLIEHOYHOW paboThI 32 KypC OCHOBHOM
IITKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenune yueOHoro npeamera «Pusrka» Ha YpOBHE OCHOBHOT'O 0OIIIET0 00pa30BaHUsI TOJKHO
o0ecreYnBaTh JOCTHKEHHE CICAYIONINX JINYHOCTHBIX, METAPEAMETHBIX U TPEJAMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TPOSIBIIEHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (PU3HUECKON HAYKH;
— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSIM 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 N 3THYCCKHX HpO6HCM,
CBsA3aHHBIX C IMPAKTUYCCKUM IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ (I)I/ISI/IKI/I,

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

— BOCIIPHUATHUC SCTCTUUCCKUX KAYCCTB (1)PI3PI‘I€CKOI>1 HAyKH: eé TapMOHHUYHOT'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, TaKOHUYHOCTH.

HEHHOCI”M HAYYHO20 NO3HAHUA:

— OCO3HaHME IIEHHOCTU (PU3NIECKOI HayKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHS MUPA, OCHOBBI
Pa3BUTHS TEXHOJOTHNA, BAXKHEUILIEH COCTABIIAIONIEH KYIbTYpPBI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BaXHOCTH TIPaBHJI O€30MAaCHOTO MOBEJCHHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM U TETIJIOBBIM
000py/I0BaHNEM B IOMAIIHUX YCIOBHSIX;

— ¢(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y
JIPYTOro 4ejI0BeKa.

Tpyooeoe éocnumanue:

— aKTHUBHOE y4acTH€ B PEIICHUH MPAaKTUYECKUX 3a/1a4 (B paMKax CEMbHU, IIKOJIbI, TOPOJa, Kpas)
TEXHOJIOTUYECKOM 1 COLMAIbHON HAaNpaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PU3NYECKUX 3HAHUIA;

— MHTEpeC K MPAKTUUYECKOMY H3YYEHHUIO NMpodeccHii, CBSI3aHHBIX C PUIUKOM.
Jxonozuueckoe 6ocnumanue:

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

— OCO3HaHME TJI00ATBHOIO XapakTepa AKOJIOTMYECKUX IMPOOJIeM U MyTel UX pelIeHHUs.
Aoanmayusa od0yuarouie2oca K U3MEHANWUMCA YCA08UAM COUUATIbHOU U RPUPOOHOU CPedbl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOIHEHUN UCCIIETOBAHUI U MTPOEKTOB (hHU3HUECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;



— TMOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JAesITebHOCTD;



— TOTPeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHHM, B TOM YHUCIIe (HOPMYITHPOBATh HJICH, TTOHATHS,
TUTIOTE3bl O (PU3MYECKUX OOBEKTAX W SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007aCTH (QU3UKY;
— TUIAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETCHUN HOBBIX (PM3UYECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOJIBI, 00IIECTBA M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (PM3UYECKUX 3HAHUM;

— OLIEHKA CBOMX JICUCTBUH C y4ETOM BIMSHUS HAa OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TII00aTbHBIX
OCJIEJICTBUM.

METANIPEIJMETHBIE PE3YJIbTATBI

yHHBepcaJILHLIe No3HABATeJbHBIE JelicTBHS

ba3zoenie nocuueckue oeiicmeu:
— BBISBJIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OObEKTOB (SIBICHUH);
— yCTaHaBIUBAaTh CYLIECCTBEHHBINA MPU3HAK KJIacCU(PHUKAIIIN, OCHOBaHHUS JJIsl 000OIIEHUS U CPABHEHUS,

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

— BBIABJIATE IPUYIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHUU (1)I/I3I/I‘I€CKI/IX SIBJICHUMN U IMpoucCCoOB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHUEM ACAYKTHBHBIX U HHAYKTHUBHBIX YM03aKJIIO‘-ICHI/II71, BbIIBHUI'aTh
THITIOTC3BI O B3aUMOCBA34X (1)I/ISI/I‘IGCKI/IX BCJINYHMH,

— CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 perieHus yueOHol pusnueckoil 3ajauu (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIee MOAXO0ISIIET0 C YIETOM CaMOCTOSITENIbHO BBIIEIIEHHBIX
KpUTEPUEB).

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

— MPOBOAUTH 10 CAMOCTOSATEIBHO COCTABIIEHHOMY ILJIAHY OMBIT, HECJIOKHBIN (PU3NYECKUIl
9KCHEPUMEHT, HEOOIBIIIOE HCCIIe0BaHUE (PU3HMUECKOTO SBICHHUS;

— OLCHUBATh Ha TPUMECHUMOCTDb U JOCTOBCPHOCTDH I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIO B X0I€ UCCJIICIOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITENHHO (OPMYITHPOBATH 0OOOIIECHUS U BEIBOBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJFOZICHUS, OTIBITA, UCCIICIOBAHNS,

— IMPOrHO3UpPOBATH BO3MOKHOC )lam)Hef/'mJee Pa3sBUTHC CbI/ISI/I'-IeCKI/IX IIpOIECCOB, a4 TAKKEC BbIABUI'aTh
MMPEATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

Paboma c ungpopmayueii:

— MPUMEHSTh pa3IN4Hble METO/Ibl, HHCTPYMEHTHI U 3aIllpOChl MPU MOUCKE U 0TOOpe HHPOPMAIIUU WU
JAHHBIX C Y4ETOM NPEASIOKEHHON YueOHOH (pU3NUeCcKOoi 3a1auu;

— aHaIM3UpPOBaATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMAIIHIO PA3IUYHBIX BUIOB U POpPM
MpeJICTaBICHHUS,



— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY IpEeACTaBICHUs HHPOPMALIUU U UIUTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOHM rpadukoil 1 uX KOMOMHAITUSMH.



YHuBepcaibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

— B X0/JIe 00CyXeHHs yueOHOro MaTepuana, pe3yJibTaToB JJa0OPaTOPHBIX PadOT U MPOEKTOB 3374aBaTh
BOTIPOCHI IO CYIIIECTBY 00CYXTaeMOM TEeMbI M BBICKA3bIBATh UJICH, HALICJICHHBIE HA pEIICHUE 3a7a9u U
noJyiep)KaHue OIaroXenaTeaIbHOCTH OOLCHHUS;

— COIIOCTABJISATh CBOM CYXKJEHHUS C CY)KICHHSIMU JPYTUX YYaCTHUKOB JUAIOra, OOHAPYKUBATh
pa3auvue U CXOJCTBO MO3UIIUH;

— BBIPAXATh CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

— MyOJIMYHO MPEACTABIATH PE3YAbTAThl BHIMOIHEHHOTO (PU3MUECKOTO OMbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOEKTA).

Coemecmuasn desamenpvHoCmy (COMPYOHUYUECMBO):

— IOHMMATh U UCIOJIb30BaTh NPEUMYILECTBA KOMaHAHON 1 UHIMBUYaIbHOW pabOThl IPU PEILICHUU
KOHKPETHOU (pU3UYECKOM poOIeMBbl;

— MPUHUMATH LETH COBMECTHON AESITEIbHOCTH, OPTaHU30BbIBATh ACUCTBUSA MO €€ JOCTUKECHUIO:
pacrpenenaTb poyit, 00CyX aaTh IPOLIECCHl U Pe3yIbTaThl COBMECTHOM paboThI; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTast KAUCCTBCHHOI'O pPE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBAaHHBIM YYACTHUKAMH B3aHMOJICHCTBHUSI.

YHuBepcanbHbIe peryJaTHBHbBIE 1eHCTBUSA
Camoopzanusayusn:

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

— OPUEHTUPOBATHCS B PA3IUYHBIX MOJAXO0AAX MPUHATHUS PEIICHUHN (MHANBUAYAIbHOE, IPUHATHE
pelIeHus B rpymIe, NPUHITHE PEIIEHUH TPYIIOoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu W MJIaHa UCCIIEI0BaHMS C
y4ETOM HUMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeaaraeMbie
BapUaHTHI PEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— JaBaTb aJICKBATHYIO OLICHKY CUTYyAallUU U MpCajiaraTsb IjiaH eé U3MCHCHUAA,

— O0OBSACHATH IPUYUHBI JOCTUKEHUS (HEAOCTUKEHUS) PE3YIbTATOB JAESITEIbHOCTH, JaBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBBI B JCSITEILHOCTH (B TOM YHCIIE B XOJ] BHIITOJIHEHUS (PU3MUECKOTO UCCIEAOBAHUS
WM [IPOEKTA) Ha OCHOBE HOBBIX 00CTOSTENLCTB, H3MEHUBIINXCS CUTYallUl, YCTAHOBIEHHBIX OLIHOOK,
BO3HUKIIIUX TPYAHOCTEW;

— OLCHUBATb COOTBCTCTBHUEC PE3YyJIbTaTa LECINU U YCIOBUAM.



3M0l(ll0HaJleblﬁ unmesiekm:



— CTaBUTh ce0s Ha MECTO JAPYroro yeiaoBeKa B X0JI€ CIopa WK AUC KyCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Ilpunamue cedsn u opyaux:

— MpHU3HABaTh CBOE MPABO HA OLIMOKY MPH pelIeHUH (HU3NUECKUX 3ajad WIH B YTBEPKACHUIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE TOJDKHBI OTPAXKATh CHOPMHUPOBAHHOCTE y 00YJAIOIIUXCS
YMEHUU:

— HCIIOJIb30BATh MOHATHUS: (U3NUECKUE M XUMUUYECKHE SABJICHHS;, HAOII0ICHNE, SKCIIEPUMEHT, MOJIEIb,
THIIOTE3a; €AMHNLBI (PU3NYECKUX BEJIMYHUH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIECTBA
(TBEpHOE, KUIKOE, Ta3000pa3HOE); MEXAHUUYECKOE IBHKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
OPSIMOJIMHEHHOE), TPACKTOPHS, PABHOACHCTBYIOIAs CHIL, iehopMariust (yrpyras, TIIacTHIeCcKast ),
HEBECOMOCTh, COOOLIAIOIINECS COCYbL;

— pasnuyath sBieHus (audQy3us; TemI0Boe IBMKEHNE YAaCTUILl BEIIECTBA; pABHOMEPHOE IBUKCHUE;
HEPAaBHOMEPHOE JIBU)KECHUE; UHEPLIUS; B3aUMOJEHCTBHUE TEJI; PABHOBECUE TBEP/BIX TEJl C 3aKPEIUIEHHON
OCBIO BpallleHHsI; Ilepejayua JaBiIeHus TBEPABIMU TEIaMU, )KUAKOCTSIMH U ra3aMu; atMochepHoe
JaBJICHUE; IUIABaHME TEJ; MPEBPALLCHUS MEXAHUYECKONW SHEPIUM) MO OINUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
(du3nyeckre sIBIEHUS B IPUPOJIE: PUMEPHI JBIKEHUS ¢ PA3TIMYHBIMU CKOPOCTSAMH B )KUBOW U HEXKUBOU
pUpoJie; AeMCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOr0 AaBJICHUS Ha )KUBOU
OpraHM3M; IUIaBaHUE PbIO; phIUary B TEJ€ YeJIOBEKa; IPU 3TOM MEPEBOAUTH MIPAKTHUECKYIO 33/1a4y B
y4eOHYI0, BBIIEISTh CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SIBICHUM;

— OMHCHIBATh U3YUEHHBIE CBOICTBA TN U (PU3NUECKHE SIBIICHUS, UCTIONB3YS (PU3UUECKUE BETHUNHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSOKECTH, BEC Tela, CUila TPeHHUs, IaBJieHne (TBEPIOTO Tella, KUIAKOCTH, ra3a), BRITAIKHWBAIOIIAS CHIIA,
MexaHu4ecKas paboTa, MOIIHOCTD, TIJICYO CUJIbI, MOMEHT CHJIbI, KOO (PHUITUEHT MOJIE3HOTO JIEUCTBUS
MEXaHU3MOB, KHHETHYECKasl U MOTEHIMAIbHAS YHEPTUS); IPH OTIMCAHUH NIPABMWIHLHO TPAKTOBATh (PHU3M-
YECKHUM CMBICI UCTIOBb3yEeMbIX BEIMYHUH, UX 0003HAYEHUS U €UHUIIBI (PU3HUYECKUX BEJIMYMH, HAXOIUTh
(dbopMyIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUYHHY C IPYTHMH BETUYHHAMH, CTPOUTH TPaPUKU
W3YYEHHBIX 3aBHCUMOCTEH (PU3NIECKUX BEIHYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, (PM3HUECKUE SBJICHUS U MIPOLIECCHI, UCIOJIb3YS IIPABUIIA CIIOKEHUS
cuJ1 (BOJIb OJJHOM IpsIMON ), 3aK0H I yka, 3axoH [lackans, 3akoH Apxumena, IpaBUiI0 PaBHOBECHUS
pbluara (6710Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH; IPH STOM
JlaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTHYECKOE BhIPaKEHUE;

— 00BACHATH (PU3NYECKUE SIBICHUS, MPOLECCHl M CBOICTBAa TEl, B TOM YHCJE U B KOHTEKCTE
CUTYallMi IPAaKTUKOOPUEHTHPOBAHHOIO XapaKTePa: BBIABIATh IPUYNHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHUE U3 1—2 JTOTWYECKUX IIAroB ¢ OMOPoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3MUYECKUX SIBICHUM,
($U3MUECKNX 3aKOHA MITN 3aKOHOMEPHOCTH;

— pemath pacyéTHbIE 3a7a4u B |—2 HefcTBUS, UCIIONIb3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIIHE
dusznyecKre BEIMYUHBI: HA OCHOBE aHAIM3a YCIOBUS 334 3allMChIBAaTh KPATKOE YCIOBHE, TIOI-



CTaBJIATh (PU3NUECKHE BETUYUHBI B (POPMYJIIbI U IPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIE JaHHbIE,
HEOOXOUMBIE JJIs PEIICHHUs 3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYeHHON (HU3NYECKOMN BETNYNHBI;

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

— MPOBOJUTH OMIBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABJICHUN WK (PU3UYECKUX CBOUCTB TEII:
dbopMynTupoOBaTh MPOBEPSEMBIE MTPEIOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10Ba-

HUSI, 3aIIMCBIBATh XOJI OIBITA M (POPMYITUPOBATH BBHIBOJIBI;

— BBINIOJHSATH MPSMbIC H3MEPEHUS PACCTOSHUS, BPEMEHH, MAaCChI Tela, 00bEMa, CHITBI U TEMIIEPATYPhI
C WCIIOJIH30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB; 3aMKMCHIBATEH TTOKA3aHUS MPUOOPOB C yIETOM
3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPCHUIA;

— TPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOM (pr3nuecKol BEIMUUHBI OT IPYToil ¢
UCIIOJIb30BaHUEM MPSMbIX U3MEPEHUH (3aBUCUMOCTH IIyTU PaBHOMEPHO JIBMIXKYILETOCs Tela OT BPEMEHU
JIBYDKEHUS TeJa; CUIIbl TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel U
HE3aBHCHMOCTH CUJIbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEJl; CHJIBI YIPYTOCTH OT YJUIMHEHHUS
IPYKUHBI; BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA NMOTrpy>KEHHOM YacTH TeJla U OT INIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTHU OT IUIOTHOCTH TeJla, OT INIyOUHBI, HA KOTOPYIO MOIPYKEHO TEJIO0; YCIOBUH IJIaBaHUs Tell,
yCIIOBUIM paBHOBECHS pbluara U OJIOKOB); y4aCTBOBATh B IJIJAHUPOBAHUM Y4€OHOT0O MCCIIEI0BaHuUs, COOU
paTh yCTAaHOBKY M BBIMOJHATH U3MEPEHUS, CIeys IPEUI0KEHHOMY IJ1aHy, (pUKCUPOBATh pPe3ybTaThl
MOJYYCHHOM 3aBUCUMOCTH (PM3UYECKUX BEITMYUH B BUC MPEUIOKEHHBIX TaOJIHIl U TpaHKOB, AeTIaTh

BBIBOJBI 11O PE3YyJIbTaTaM UCCIICJOBAHUSA;

— MPOBOJUTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEJIMYMH (IIJIOTHOCTH BELIECTBA KUJIKOCTH U
TBEPIOTO TEJIA; CUJIA TPEHUS CKOJIbXEHUS; NaBICHUE BO3/1yXa; BbITAJIKUBAIOLIAs CUJla, IEUCTBYIOIAs HA
HOrpyKEHHOE B JKUAKOCTh T€J0; KO3()PULIMEHT MOJIE3HOTO AeHCTBUS MPOCTHIX MEXAaHU3MOB), CIEys
PEJI0KEHHOW MHCTPYKIUU: TIPU BBIMOJIHEHUH U3MEPEHHUI cOOMpaTh IKCIIEPUMEHTAIbHYIO0 YCTAHOBKY
Y BBIYHCIIATH 3HAYEHUE NCKOMOW BEJIMYHHBIL;

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

— yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIINECS COCY Ibl, 0apOMETp, pblyar, MOJBUKHBINA U HETIOABUKHBIIN OJIOK, Ha-

KJIOHHAas IJIOCKOCTb,

— XapaKTCPU30BaTb NPHUHIUIIBI JeHCTBUS HU3YUCHHBIX HpI/I60pOB U TCXHUYCCKHUX YCTPOﬁCTB C OHOpOI\/'I
Ha UX OIIMCaHUA (B TOM 4YHUCJIC. TOAIIHUITHUKH, YCTpOﬁCTBO BOAOIPOBO/JA, I‘I/I,[IpaBJ'II/I‘-IeCKI/Iﬁ mnpecc,
MaHOMCTpP, BBICOTOMCD, HOpIJ.IHCBOﬁ Hacoc, apCOMCTp), HCIIOJIB3YS 3HAHUSA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX
SIBIICHUI U HCO6XOIII/IMLIC (I)I/IBI/I‘-ICCKI/IG 3aKOHBI U 3dKOHOMCPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTH HHPOPMAITUIO O IPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
bu3nYeCKUX 3HAHHUI B MOBCETHEBHOM JKU3HU ISl 0OecrieueHus 6€30MacHOCTH P 0OpaIIeHNu ¢
npruOopaMu U TEXHUYECKHUMH YCTPOMCTBaAMH, COXPaHEHHSI 3J0POBBS i COOMIOICHUS HOPM
9KOJIOTMYECKOI0 TIOBEJIEHUS B OKPYKAIOIlIel cpeie;

— OCYIIECTBIISATh OTOOp UCTOYHUKOB MHPOpPMAIUH B ceTh VIHTEpHET B COOTBETCTBHUHU C 3a/IaHHBIM
MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCS 3HAaHUHN U MMyTEM CpaBHEHUS PA3JIMYHBIX HCTOUYHUKOB
BBIIETIATH HHPOPMAIUIO, KOTOPAs ABJISETCS MPOTHUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;

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



coJlepKaHusl, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTu MHTepHeT; BiageTh npuéMamMu KOH-
CHEKTUPOBAHUSA TEKCTA, MpeoOpa3zoBaHus HHPOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

— cO037aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE 2—3 UCTOYHUKOB
uH(popMauu GU3NYECKOTO COACPKAHUS, B TOM UKCIIe MyOJIUYHO AeNaTh KpaTKue COOOICHHS O
pe3yJibTaTax MPOEKTOB WM YUeOHBIX HCCIEA0BaHUN; IPU STOM IPaMOTHO UCIOIb30BaTh U3yUEHHBIN
MOHSTUIMHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUICHHUE MTPE3EHTAIIUEH;

— TIpU BBIIIOJHEHUU Y4eOHBIX MPOEKTOB U UCCIEAOBAHHUM paclpeesiaTh 00s3aHHOCTH B TPYIIIE B
COOTBETCTBUU C ITOCTABJIICHHBIMU 3a/1a4aMH, CJICIUTH 32 BBIIIOJHEHUEM IlIaHa IEHCTBUM, aIEKBATHO
OLIEHUBAaTh COOCTBEHHBIH BKJIaJ B JIESITEIbHOCTD IPYIIIIbI; BHICTPAUBAaTh KOMMYHUKATHBHOE
B3aMMOJICICTBHE, yUUTHIBAsi MHCHUE OKPYKAIOLIUX.

8 KJIACC

[IpeameTrHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpakaTh C(POPMUPOBAHHOCTh Y 00Yy4aIOIUXCs
YMEHHUI:

— MHCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUYKEHUE aTOMOB U MOJIEKYIL,
arperaTHbIe COCTOSIHMSI BELIECTBA, KPUCTAJUINYECKHE U aMOpP(HbIE Tesa, HACHILEHHbIN U HEHAChI-
LICHHBIN [1ap, BIAXKHOCTh BO3/1yXa; TEMIIEPATYPa, BHYTPEHHSIS SJHEPTUs, TEIUIOBOM JBUTATEINb;
3JIEMEHTAPHBIN JICKTPUUYECKUN 3apAl, JJIIEKTPUUECKOE I10JI€, IPOBOAHUKHU U IUDJIEKTPUKH, II0CTOSHHBIN
3JIEKTPUYECKUN TOK, MArHUTHOE I10JI€;

— pa3nuuaTh ABJICHHS (TEIUIOBOE PaCcIIMPEHIE/CKAaTUE, TEIJIoNepeiada, TeIIOBOE paBHOBECHE,
CMa4yuBaHUe, KAMWUISPHBIC SBJICHUS, HCTIAPEHHUE, KOHJICHCAIINsI, IIJIAaBJICHUE, KPUCTAIIA3AIUS
(oTBepeBaHue), KUTIEHHE, TeIUIonepeaayda (TemIonpoBOIHOCTh, KOHBEKIIHS, U3TyUYEHHUE); SICKTPU3ALIH
TeJ, B3aUMOJEHCTBUE 3apsi/10B, JEHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOIEUCTBUE
MarHuTOB, I€WCTBUE MAarHUTHOTO TOJIS HA IPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKIUS) 110 OTIH-
CaHMIO UX XapaKTEePHBIX CBOMCTB ¥ Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOe
SIBJICHHE;

— Ppacrmo3HaBaTh IMPOSBICHHUE M3YYEHHBIX (DU3MYECKHX SIBICHUH B OKPYKAIOIIEM MHpE, B TOM YHCIIe
¢du3nyeckre sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHNE U KalUJUIIPHbIE SIBJICHUS B IPUPOJE,
KpUCTAJIJIBI B IpHUpoie, n3inydenue CoiHila, 3aMep3aHue BOA0EMOB, MOpPCKHE OpHU3bl, 00pa3oBaHUE
POCKEL, TYMaHa, UHEs, CHETa, SJICKTPUIYCCKUC SABJICHUA B aTMOC(l)epe, QJICKTPHUYCCTBO JKUBBIX OPraHU3MOB;
MarHuTHOE T1oJie 3eMJIH, Apei( MO0 COB, pOJIb MArHUTHOTO TTOJIS JUIS XKU3HU Ha 3eMile, HOISPHOE CH-
SIHUE; TIPU STOM MEPEBOJUTH MPAKTUUYECKYIO 3a7]auy B y4EOHYIO, BBIJIEISTh CYIlIE€CTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBIICHHIA;

— OIIMCBIBATh U3yUYECHHBIE CBOWCTBA TeJ U (PU3NYECKUE SIBICHUS, UCIIONB3Ys (PU3NUECKUE BETUUYNHBI
(TeMrieparypa, BHYTPEHHSS SHEPTHsl, KOJIMYECTBO TEIJIOTHI, YAeIbHas TEIIOEMKOCTh BEIIECTBA,
yJlelbHas TETJIoTa IJIaBJICHUs, yeNbHas TeIIoTa apooOpa3oBaHus, yielbHas TeII0Ta CTOpaHUs
TOIIMBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3/1yXa,
IEKTPUYECKUH 3apsill, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTUBIIEHUE NIPOBOIHUKA, YIEIbHOE
COTIPOTHUBIIEHHUE BEIIECTBA, pad0Ta U MOLTHOCTh AJIEKTPUUYECKOTO TOKA); IPU ONMMCAHUU TPABUIBLHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIONIb3yEMBIX BETMUYMH, 0003HAUEHUS U €AMHUIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUYHUHY C JPYTMMH BETUYMHAMU,

CTPOUTH TpapUKU U3YUYCHHBIX 3aBHCUMOCTEH (PU3NIECKUX BEIHYNH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUS U MTPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MOJIOKEHHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYTIEPIO3UIINH MOJIeH



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa aJis yyacTka IenH, 3aKoH JKoyis -
JleHna, 3aKOH COXpAaHEHUsI YPHEPTUH; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— 00BACHATH (hU3MUYECKHE IPOLECCH U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYallUi MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BLISBISITh IPUIHMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00bsic-HEHHE U3 1 -
2 JIOTMYECKUX IIAaroB ¢ OMOpoi Ha | - 2 M3y4YEeHHBIX CBOMCTBA (PU3UICCKUX SBICHUH, (PU3UIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM; peraTh pacu€THbIC 3a7a4u B 2 - 3 1eHCTBUS, UCTIOIb3Ys 3aKOHBI U
(dbopMyIIbI, CBSI3BIBAIOIINE (PU3MUECKHUE BEJTMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33]/Ia4H 3aIHChIBAThH
KpaTKOE YCJIOBUE, BBISBIIATH HEJJOCTATOK JIAHHBIX JIJIsl PEIICHUS 3a7a9, BRIOUPATH 3aKOHBI U (POPMYJIBI,
HE0OXOoIuMbIe 1Jis €€ pelieHH s, IPOBOJUTH pacU€Thl U CPAaBHUBATH MOJIYyYEHHOE 3HaUYeHUE (PU3NUECKON
BEJIMUMHBI C U3BECTHBIMH JIaHHBIMH;

— pacino3HaBaTb HpO6JIeMbI, KOTOPBIC MOKHO PCIIWTDH IIPU ITOMOIIH CI)I/I3I/I‘ICCKI/IX MCTOOOB; UCIIOJIB3YA
OIMHUCAHUC UCCIICAOBAHMs, BEIACIIATE HPOBECPACMOC NMPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTDL ITOPsAAKA
IMMPOBEACHUA UCCIICA0BAaHNMA, ACJIaTh BBIBOABI,

— MPOBOAUTH ONBITHI 110 HAOTIOACHUIO PU3NYECKUX SBJICHUIN WM QU3NYECKUX CBOMCTB TEI
(KanwIIsipHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro 00bEMa, TEMIIEPaTyphbl; CKOPOCTH MPO-
1[ecca OCThIBAHUS/HATPEBAHMSI IPU M3IIYUCHUU OT LIBETA U3JTy4aroLIeil/OrIoNaoel MOBEpXHOCTH;
CKOPOCTb MCHapEHHMsI BOJIBI OT TEMIIEPATyPhl )KUIAKOCTH M IUIOIIAIN €€ TOBEPXHOCTH; IIEKTPU3ALIHS TEI
Y B3aUMOJICUCTBHUE 3JIEKTPUUECKUX 3aps/I0B; B3aUMOCICTBUE TOCTOSIHHBIX MarHUTOB, BU3yaJIU3aLUs
MAarHUTHBIX ITOJIEW MIOCTOSIHHBIX MarHUTOB; JEMCTBUS MATHUTHOIO OIS HA IIPOBOJAHUK C TOKOM,
CBOICTBa AJIEKTPOMArHuTa, CBOMCTBA ANEKTPOABUTATEINS IOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSEMbIE IIPEIION0KEHNS, COOMPATh YCTAHOBKY U3 IPEJIOKEHHOTO 000PYA0BAHUS; OIIUCHIBATH
XOJ] OnbITa U (POPMYIUPOBATH BHIBOABI;

— BBIIOJHATH NPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIIBHON BIAXKHOCTH BO3/1yXa, CUJIbI TOKA,
HAIPsKCHUA C UCITOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB U JaTYUKOB (1)I/ISI/I‘~IGCKI/IX BCJIIMYMH,; CpaBHHUBATb
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

— MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BETUYHHBI OT APYTOM C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCIMOCTh COIIPOTUBIIEHHUS MPOBOIHUKA OT €T0 JUIHHBI,
TJTOMIAN ONEPEYHOT0 CEYEHHUS M YJIETbHOTO COMPOTHUBIIEHUS BENIECTBA MPOBOIHUKA; CHIIBI TOKA,
UIYILETO Yepe3 NPOBOJIHUK, OT HAIIPSKEHUS HA MPOBOJHUKE; UCCIIEIOBAHUE TTOCIEN0BATEIBHOIO U Na-
paJIeNbHOTO COETUHEHUH MPOBOIHUKOB): MJIAHUPOBATh MCCIIE0BaHKUE, COOMpaTh YCTAHOBKY U
BBITIOJTHSITh H3MEPEHUS, CIIETYs IPEIIIOKCHHOMY TIIaHy, ((UKCUPOBATh Pe3yabTaThl MOJYyYCHHON
3aBUCHMOCTH B BUJI€ TaOJIUIl U TpadUKOB, AeTaTh BHIBOABI IO Pe3yIbTaTaM HCCIEIOBAHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETHUUH (yIelIbHas TeIJI0EMKOCTD BEIIEeCTBa,
COIIPOTHBIIEHUE MTPOBOIHUKA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA): MIIAHUPOBATH U3MEPEHUS,
coOupaTh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CIe1ys MPEI0KEHHON NHCTPYKIIUHU, U BHIYUCIISATh
3HA4YECHHE BEJIIMYNHBI;

— co0oaaTh MpaBuiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0OBaHUEM;

— XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS M3YYEHHBIX NMPHUOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOii
Ha MX ONMHCaHUA (B TOM YHCIIE: CUCTEMAa OTOIUJIEHHSI IOMOB, TUTPOMETD, NTapoBas TypOHHa, aMIEpPMETP,
BOJITMETP, CYETUHK IEKTPUUECKOM SHEPTUH, SJIEKTPOOCBETHTEIbHBIE TPHOOPHI, HATPEBATEILHBIC
ANEKTPONPUOOPHI (TPUMEPHI), STEKTPUUECKHUE MTPETOXPAHUTEINH; JIEKTPOMATHUT, SJIEKTPOABUTATETh
MOCTOSTHHOTO TOKA), UCIOJIb3Ys 3HaHUS O CBOMCTBAX (PU3UUECKUX SBJICHUI U HE0OXO0UMbIE
¢u3nuecKkre 3aKOHOMEPHOCTH;



— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBINA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI JIEKTPUUECKUX LIETNEH ¢
NIOCJIEZI0BATENIbHBIM U MapajlIeIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JIEKTPUYECKUX LENeH;

— MPUBOJUTH MPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEPaX MPAKTUYECKOTO UCIIOJIb30BAHUS
busnyecKux 3HaHWI B MOBCEIHEBHOM JKU3HU ISl oOecrieueHus: 0e30MacHOCTH PpH 0OpaIlieHuu ¢ npudo-
pamMH U TEXHUYECKUMHU YCTPOICTBAMH, COXPaHEHHs 3/I0pPOBbS U COOIIOACHUS HOPM SKOJIOTMYECKOTr0
MOBE/ICHUS B OKPYXKAaIOIIeH cpere;

— OCYILIECTBIATh MOUCK HH(pOpMAMK (PHU3HUECKOTO COAEpKaHUs B ceTH MHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U yTEM CPaBHEHUS IOTIOIHUTENIbHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALIHIO,
KOTOpast ABJISIETCS MPOTUBOPEUUBOI MM MOKET OBITH HEIOCTOBEPHOIA;

— HCIIOJIB30BAaTh MPH BHITIOTHEHUH YI€OHBIX 3aJJaHUI HAYIHO-TIOMYIISIPHYIO JIUTEPATYPy (HPU3HIECKOTO
COJlepaKaHus, CIIPAaBOYHbIEC MaTEPHUAJIbL, pecypchl ceTu HTepHET; BiIageTh NpUEMamMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MH(GOPMAIIMK U3 OTHONW 3HAKOBOW CHCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 000011ast nH(pOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3MYECKOr0 COEPKaHMs, B TOM YHCIIE yOJINYHO MPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM WJIM MCCIIEN0BATENBCKON AESATEIbHOCTH; IIPU 9TOM I'PAMOTHO UCIIOJIB30BATh U3Y4YECHHBIN
HNOHATUIHBIN annapaT Kypca (PU3MKH, COIIPOBOXKAATH BBICTYIUICHUE MPE3eHTALUEH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HHX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ (1)I/I3I/I‘IGCKI/IX IIpoueCCoOB pacCpCaACIATh
0053aHHOCTHU B rpymme B COOTBETCTBHUU C ITOCTABJICHHBIMU 3ala4aMU, CJICANUTD 3a BBIIIOJIHCHUCM IlJIaHa
JEHCTBUH U KOPPECKTUPOBATH €T0, AACKBATHO OLICHUBATH COOCTBEHHBIH BKJIaZA B ACATCIIbBHOCTD I'PYIIIIBI;
BBICTPANBATb KOMMYHHUKAaTUBHOC BSaHMOHeﬁCTBHe, MpOABJIAA TOTOBHOCTL pa3pClliaTh KOH(I)J'II/IKTBI.

9 KJIACC

[IpenmeTHble pe3ynbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y 00yUaIOIINXCS
YMCHHM:

— MHCIIOJIB30BaTh MOHATHS: CUCTEMA OTCUYETA, MATEPUAIIBHAS TOYKA, TPACKTOPHsL, OTHOCUTEIIBHOCTD
MEXaHUYECKOTro JBMKEHUS, nedopmanus (ynpyras, iacTudeckas), TpeHue, IEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTb U MEePerpy3KH; LEHTP TSHKECTH; aOCOIIOTHO TBEPJIOE TEIO, IEHTP TXKECTU
TBEP/OrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIEOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK;
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb,
CHEKTPBI UCITYCKAHUS U NOTJIOIIEHUS; alb(a, 6eTa 1 raMMa-u3Iy4eHus, U30TOIbI, SiAepHast YHEPreTUKa;

— pasnuyaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHENHOE IBUKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBI)KEHHE, CBOOOTHOE TIaJIeHHE TN, PABHOMEPHOE JIBIKEHUE T10
OKPYKHOCTH, B3aUMOJICHCTBUE Tell, peaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE IBUKEHHE (3aTyXaloIue u
BBIHYK/ICHHBIE KOJIeOaHMs), pE30HAHC, BOJTHOBOE JBMIKEHUE, OTPAXKEHUE 3BYKa, MPSIMOJIUHEHHOE
pacnpocTpaHeHue, OTPAXKEHUE U IPEIOMIIEHUE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHHE CBETA,
pasnioxeHue 6eI0To CBETa B CIIEKTP U CII0KEHHUE CIIEKTPAIbHBIX IIBETOB, IUCIIEPCHUS CBETA,
€CTECTBEHHAs paJIM0aKTUBHOCTb, BO3SHUKHOBEHUE JTMHEHYATOr0 CIIEKTPa U3TYyUEHHs1) IO OMUCAHUIO UX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OITBITOB, IEMOHCTPUPYIOMIUX JaHHOE (PU3UUECKOE SBJICHHCE;

— Ppacmo3HaBaTh MPOSBICHUE HM3YYECHHBIX (DPU3MUYECKUX SBICHUI B OKpY)KarolleM MUpE (B TOM YHCIIEe
¢du3uUeckre sIBICHUS B IPUPOJIE: PUIIMBBI U OTIMBBI, IBMKeHUE M1aHeT COTHEUHOW CUCTEMBI,



PEaKTHUBHOE JIBM>KEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB KUBOTHBIMH, 3€MJIECTPSICCHHE,
ceificMHuYecKHe BOJIHBI, IIyHaMH, 3X0, [[BETa TeJl, ONTHYECKHE SBJICHUS B IPUPO/JIE, OMOJIOTHUECKOe
NEHCTBUE BUIUMOTO, YIbTPa(UOIIETOBOTO U PEHTTEHOBCKOTO U3JIYUYCHU; €CTECTBEHHBIN
pPaAMOAKTUBHBIN (OH, KOCMHUECKUE JIYIH, PAIMOAKTUBHOE H3ITYICHHE TPUPOTHBIX MUHEPAJIOB;
JeiicTBUE paJIMOAKTUBHBIX U3ITyYEHUN Ha OPraHu3M YeJIOBeKa), PU ATOM IEPEBOAUTH MPAKTUUECKYIO
3aa4y B y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (DU3HUECKUX SIBJICHHI,

— OIIMCHIBATh U3yYCHHBIC CBOWCTBA TE U (PU3NYECKUE SBICHUS, HCIIONB3Ys (PU3NUECKUE BETUUNHBI
(cpenHsst © MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIepeMellleHue,
IyTh, YTJI0Basi CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
naJIeHus], BEC Tejla, UMILYJIbC Tella, UMITYJIbC CUJIbI, MEXaHUYecKasi padoTa U MOIIHOCTh, IOTEHLUAIbHAS
DHEPrHUs TeJla, IOJHATOrO HaJl IIOBEPXHOCTBIO 36MJIM, IIOTEHIIUAIbHAS SHEPT UL CKATON IIPYKUHBI,
KHHETHYECKasi SHEPTHsl, OJHasi MEXaHWYecKask SHEPIus, epHoJ] U 4acToTa KojaeOaHu, JJIMHa BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, [10KA3aTEJb IPEIOMIIEHHSI CPEIBI); IPU ONHUCAHUU
IPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUCHHSI U €IUHUIIBI
(GU3nUeCKUX BETMYNH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE TAaHHYIO (U3NIECKYIO BEIMYUHY C APYTUMHU

BCJIMYMHaMHU, CTPOUTH I‘pa(bI/IKI/I HN3YUCHHBIX 3aBHCHUMOCTEH (1)I/I3I/IT~I€CKI/IX BCJIMYHH,

— XapaKTCpUu3oBaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA U IPOUECCChI, UCITOJIb3YA 3aKOH COXPAHCHUS
OHCEPIuu, 3aKOH BCCMUPHOT'O TAT'OTCHUS, IPUHIUIT CYIICPIIO3UIIUU CUIT, TIPUHIUIT OTHOCHUTCIIbHOCTU
Fam/meﬂ, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHUA UMITYJIbCA, 3aKOHBI OTPAXXCHUSA U NPCIIOMIICHHUA CBCTA,
3aKOHbI COXPAaHCHUS 3apsAaA0BOro 1 MaCCOBOI'0 YHUCCII ITPH AACPHBIX PCAKIUAX; ITPH 3TOM J1aBaTb
CJIOBCCHYIO (bOpMy.]II/IpOBKy 3dKOHaA U 3allMCbIBAThb €TI0 MAaTECMATHYCCKOC BbIPAXKCHHC,

— OOBSICHATH (PU3UUECKHUE MPOLIECCH M CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyallni
PaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BIABIATH IPUUMHHO-CIIEICTBEHHbIE CBSA3H, CTPOUTH 00bsC-
HEHME U3 2—3 JIOTMUECKHUX I1aroB ¢ ONOpoi Ha 2—3 M3y4YEHHbIX CBOWCTBA (PU3MUECKUX SBJICHUH,
(GU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiaTh pacyE€THbIE 3a7a4u (ONUparOIIUEcs HAa CUCTEMY U3 2— 3 ypaBHEHHI1), UCIIOJIb3YS 3aKOHBI U
(dopMyIibl, CBA3BIBaIOIINE (PU3HMUECKHE BEIMUMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 33J]a4l 3aIIUChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATh HEJIOCTAIOIINE WIIM U30bITOYHbBIE JaHHbIE, BBIOMPATh 3aKOHBI U (hOPMYIIHI,
HEOOXOUMBbIE JJIs PELIEHUs, IPOBOIUTh PACUETHI M OLIEHUBATh PEATUCTUYHOCTD MTOJIyYEHHOTO
3HaueHusl (U3NYECKON BETUUNHBL;

— paclo3HaBaTb HpO6JIeMBI, KOTOPBIC MOKHO PCIIUTH ITPU ITOMOIIN (1)I/I3I/I‘-ICCKI/IX MCTOHOB; UCITIOJIB3YH
OIMMCAHUC UCCICAOBAHUS, BBIACIIATH IPOBCPACMOC MPCATIIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTD TOPSAAKA
MMPOBCACHUA UCCIICAOBaHNsA, ACIaTh BBIBOAbI, MHTCPIIPECTUPOBATL PC3YJIbTATHI Ha6J1IO,ZLCHI/II>'I " OIIBITOB,

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX ABJICHUN WK (U3NYECKUX CBOMCTB Tell (M3yuyeHue
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHMs YHEPTUH; 3aBUCUMOCTb IIepHo/ia KojaeOaHui
IPYKMHHOI'O MasiTHUKAa OT Macchl I'py3a M JKECTKOCTH IPYXUHBI U HE3aBUCUMOCTD OT AMILIUTY/bI
MaJIbIX KOJIeOaHUil; MIPSIMOIMHENHOE paclpOCTPaHEHUE CBETA, pAa3JIOKEHHE Oenoro CBeTa B
CHEeKTp; M3Y4YEHHE CBOMCTB M300pa’KeHHsI B IIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeMeTa B
cobuparoliei InH3€e; HaOII0I€HUE CIUIOMIHBIX U JMHEHYAThIX CIIEKTPOB U3JIyYEHUs): CAMOCTOSTEIBHO
coOHMpaTh YCTaHOBKY M3 U30BITOYHOTO HaOOpa 000pyA0BaHMS; ONMCHIBATh XOJ OMBITAa U €T0
pe3ynbTathl, GOPMYIUPOBATH BHIBOIbL;

— TPOBOJUTH IPU HEOOXOMMOCTH CEPHUIO MPSMBIX H3MEPEHUH, ONPEAesist CpEeAHEe 3HaUCHUE
U3MepsaeMoii BelTMYMHbI ((POKYyCHOE pacCcTOsIHUE cOOMparoIeil TMH3bI); 000CHOBBIBATH BBIOOpP criocoba
U3MEPEHUS/U3MEPUTEIILHOTO TPUOopa;



— TPOBOJUTH UCCIIEJOBAHUE 3aBUCHUMOCTEH (H3MUECKUX BEJIWYHH C HCIIOIB30BAaHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaJIbHOM CKO-
pocTH; meproja KonebaHuii MaTeMaTHYECKOro MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yIiia
OTpaKeHMsI CBETa OT yIja MaJeHUs U yIja IPeJOMIICHUs OT yIila MaJeHMs): INIAHUPOBATh UCCIIEN0-
BaHHE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTATHI ITOJyYEHHON 3aBUCHMOCTH
(Gu3u4ecKuX BEJIMYUH B BUJIE TaOIUI U rpaMKOB, JeIaTh BHIBO/bI IO PE3yJIbTaTaM UCCIIEA0BaHUS;

— TPOBOAMUTH KOCBEHHBIC U3MEPEHUsT (PU3HUECKUX BEIIMYMH (CPEIIHSSI CKOPOCTh M YCKOPEHHUE Tella IPH
PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHUE CBOOOTHOTO MAACHHUSI, KECTKOCTh MPYKUHBI, KO3)PHUIHEHT
TPEHHsI CKOJIBKEHUS, MEXaHH4YecKas padoTa U MOIIHOCTh, YaCTOTA U MEPUOJ KoJeOaHui
MaTeMaTUYECKOTO U MPY>KUHHOTO MAasITHUKOB, ONITUYECKAs CHJIa COOMPAIOIIEH JTMH3bI, PaInOaKTUBHBIH
¢doH): MIIaHUPOBATh U3MEPEHUS; COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOIHITH U3MEPEHUS,
clenysl MpeAsIoKeHHON MHCTPYKIIMK; BBIYUCIISATh 3HAYCHHE BETMUYUHBI M aHAJTU3UPOBATh MOJIyY€HHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOMW MMOTPEMTHOCTH U3MEPEHUN;

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

— pa3iuyaTh OCHOBHBIC MIPU3HAKU U3YUEHHBIX (PU3MUYECKUX MOJENel: MaTepruaabHas TOUKa,
a0COJIIOTHO TBEPJI0€ TEJI0, TOYCUHBI UCTOUHUK CBETA, JIy4, TOHKAs JIMH3A, IVIAaHETapHasi MOJCIIb aTOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO SI/Ipa;

— XapaKTCpU30BaTb IIPUHIUIIBLI HeﬁCTBHH HU3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHUX YCTPOP'ICTB C OHOpOﬁ
Ha UX OIIMCaHHsA (B TOM YHUCJIC: CIIMAOMETP, JaTUUKH ITOJIOKCHU A, PACCTOAHUA U YCKOPCHUA, paKETa,
9X0JIOT, OYKH, IICPHUCKOII, Q)OToaHHapaT, ONTUYCCKUC CBECTOBO/bI, CIICKTPOCKOII, JO3UMETP, KaMmepa
BI/IJ'H:COHa), HCIIOJIb3YA 3HAHUS O CBOMCTBaX (I)I/ISI/I‘IGCKI/IX SIBJICHUH U HCO6XOI[I/IMBI€ (1)I/I3I/I‘ICCKI/IG
3aKOHOMCPHOCTH;,

— HCIOJIB30BATh CXCMbI U CXCMATUYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX yCTpOﬁCTB,
HU3MCPUTCIIBHBIX HpI/I60p0B N TCXHOJIOTHYCCKUX IIPOUCCCOB IIPHU PCILICHUN y‘Ie6HO'HpaKTI/I‘ICCKI/IX 3agay,
ONTHUYCCKUC CXEMBI IJI ITOCTPOCHUA H306p&)KCHHI>i B IIJIOCKOM 3€pKajJi€ " c06I/Ipa}omeﬁ JINH3CE,

— MPHUBOJUTH MPUMEPHI/HAXOIUTh MH(POPMALIHIO O TPUMEpPaX MPAKTUIECKOTO UCIIOJIb30BAHUS
(bU3HYEeCKUX 3HAHU B TIOBCETHEBHOM KU3HU JIJIs1 0OecTieueHus: 0€30MacHOCTH IPH 00paIlieHuu ¢ puodo-
paMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUsS 3I0POBbS M COOIIOJCHUS HOPM SKOJIOTHUECKOTO
MOBEICHUS B OKPYKAIOIIEN CPENE;

— OCYIIECTBJIATh MOUCK MH(pOpMAITUU HU3HUECKOTO COJIEPKaHus B ceTH MIHTEpHET, cCaMOCTOSTENHHO
(bopMyIUPYS MMOMCKOBBIN 3aMPOC, HAXOIUTh yTH OMPEACIICHUS TOCTOBEPHOCTH TTOJTYICHHOM
uH(pOpMaIIMK Ha OCHOBE UMEIOIINXCS 3HAHUI U JIOTIOJIHUTENHHBIX HCTOYHUKOB;

— HCIIOJIb30BaTh MPH BHITIOJIHEHUH YU€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HYECKOTO
COJIepKaHus, CIPaBOYHbIE MaTEPHAIIbI, pecypchl ceTn HTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl HHPOPMALIUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— CO037aBaTh COOCTBEHHBIE MICHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpMAIIUU U3
HECKOJBKHX UCTOYHUKOB (PU3UYECKOTO COJIEPKaHUs, TyOTUIHO MPEACTABIATH PE3YIbTAaThl TPOSKTHOU
WJIM UCCIIEIOBATENIbCKOM JEATEIbHOCTH; ITPXU 3TOM I'PAMOTHO MCIOJIb30BATh N3YYEHHbBIA MOHSITUHHBIN
anmapar u3y4aeMoro pasjnena (pU3uKd U CONPOBOXKAATH BBICTYIUICHHUE TIPEe3eHTAINEN C YIETOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IIJTIAHUPOBAHHUE

7 KUIIACC
Ne HaumeHoBaHHe pa3/1e/10B H TeM NPOrPaMMbl KosnuecTBo yacos OJexTpoHHble (IH(POBLIe) 00pa3oBaTeIbHbIE Pecypchl
n/n
BCEr0 | KOHTPOJbHbIE PaGOThI npaKTH4yecKue padoThl

Pazgen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MHpPa

1.1. | ®usuka — HAyKa 0 MpHpoOJe 2

1.2. | ®usnyeckne BeJHYHHBI 2

1.3 | EcrecTBeHHO- HAYYHBIil METO] MO3HAHHS 2 1
Uroro no pazaeny 6

Paznen 2. IlepBoHaYaabHbIE CBEI¢HHS 0 CTPOCHHH BelleCTBa

2.1. | Ctpoenue BenecTBa 1 1

2.2. | JiBuskenue M B3aMMO/IENCTBHE YACTHI BELECTBA 2

2.3. | ArperaTHble COCTOSIHMSI BeIleCTBA 2

Hroro no paszueny 5

Paznen 3. [IBuskenune u B3auMojaeiicTBue TeJl

3.1. | MexaHu4ecKkoe ABH:KeHHE 3 1

3.2. | Uuepuusi, Macca, INIOTHOCTH 4 2

3.3. | Cuaa. Buasl cua 14 1
Hroro no pasueny 21

Paznen 4. /laBienue TBEPABIX TeJl, *KUAKOCTEI U ra3oB

4.1. | NaBaenne. Ilepenaua qaBjieHnsi TBEPABIMH TeJIaMH, KUAKOCTSIMH U Ta3aMu 3

4.2. | JaBjeHue ;KUIKOCTH 5

4.3. | AtmocdepHoe naBienune 6 1

4.4. | JleiicTBHE KUTKOCTH U ra3a HA MOTPYKEHHOE B HUX TeJIO 7 1 2
Hroro o pasaery 21

Pasnien 5. PaGora m MOIHOCTH. DHEPrus

5.1. | Pa6ora u MOIIHOCTH 3

5.2. | IIpocThie MeXaHU3MBbI 5 1
5.3. | Mexannueckasi JHeprust 4 1 1
Uroro no pazzaeny: 12




PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITTIPOTPAMME

68 4

8 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM NPOrpamMMbl KoanyecTBo yacoB JuexkTpoHHbIe (11(POBLIE) 06pa30BaTeIbLHbIE PECYPChI
n/n
BCEro | KOHTPOJBbHBbIE PA0OTHI NpaKkTH4YecKue padoThl
Paznen 1. TennoBble siBaeHust
1.1. | Ctpoenmue u CBOiiCTBa BelIeCTBA 7 1
1.2. | TenjioBbIe MPOLECCHI 21 2 1
Uroro no pazaeny 28
Pazznen 2. DnekTpuyecKkne U MarHUTHbIE SIBJIEHUS
2.1. | DnexTpuyeckue 3apsiabl. 3apsuKeHHbIE Tela H HX B3aHMoJelicTBHe 7
2.2. | IocToSIHHBIN TEKTPUYECKHIT TOK 20 1 5
2.3. | MarHuTHbIE SIBJICHHUS 6 1 2
2.4. | DnexkTpoMarHuTHasi WHIYKIHS 4 1 1
HUroro no pazaeny 37
Pe3epBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 10
9 KUIACC
Ne | HaumeHoBaHMe pa3eioB U TeM IPOrpaMMbl KosnuyecTBo yacos JJIeKTPOHHBbIE (1M POBBIE) 00pa3oBaTe/IbLHbIC
n/n pecypest
BCEro | KOHTPOJIbHbIE NpaKTHYeCKue
paboTsl paboTsl
\Pazoen 1. Mexanuka. PaBHoMepHOe NpAMOJINHEITHOE IBHKEHNE
1.1. | Mexann4eckoe JBHKEHHE H CIIOCOOLI €ro ONMUCAHMUS 7 1
1.2. | BzaumozaeiicTBue e 11 1
1.3. | 3akoHbI coXpaHeHuUst 22 1 2
Hroro no pazaeny 40
Paznen 2. Mexann4yeckue Koj1e0aHus ¥ BOJHbI
2.1. | MexaHnueckune KoJeoaHus 7 2
2.2. | Mexann4eckue BOJHBI. 3BYK 8 1







Hroro no paszeny

15

Pazzgen 3. Di1eKTPOMarHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI

3.1. | DaeKTpOMarHuTHOE 10JIe H JIEKTPOMATHHTHbIE BOJIHBI 6 1
Uroro 1o paszery 6
Pasnen 4. CBeToBbBIE SIBJICHHS
4.1. | 3aKoHBI pacpoCcTPaHeHHsl CBeTa 6 1
4.2. | JIMH3BI U ONITHYECKHE TPHOOPBI 6 2
4.3. | Pa3noxeHnue §6eJIoro cBeTa B CHEKTP 3 1
HWroro 1o pasueny 15
Pasnen 5. KBaHToBbI€ SIBJICHUS
5.1. | McniyckaHue U MOTIOIMIEHHE CBETa AaTOMOM 4
5.2. | CTpoeHne aTOMHOYO siipa 6
5.3. | Sinepubie peaxiuu 7
HWroro no pazneny 17
Pazznen 6. IloBTopUTEILHO-00001AK0IMIA MOTYJIb
6.1. | CucremaTu3zanus u 06061IeHNE PEIMETHOTO COAEP/KAHMSI H ONBITA AeSITEILHOCTH, IPHOOPETEHHOTO NPU 9
U3y4YeHHH Bcero Kypca (pusnku
HUroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB T10 I[TPOTPAMME 102 11




ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne | Tema ypoka KounyecTBO 4acoB Buapbi,
n/n dopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIA
padoThI padoThI
1. | BBognsiii uncTpyKTaX 110 Th. Uro usyuaer |1
¢usuka. Hekoropele pusnueckre TepMHUHBIL.
Habmtoienus u OnbITHI.
2. | ®usnueckue BeNIMUMHEL. M3Mepenue 1 YcrHbii
(bU3NYECKUX BETUYMH. OI1poC;
3. | TouHOCTH U MOTPEIIHOCTh U3MEPEHUH. 1 [TucemeHHbIM
®u3KkKa U TEXHHKA. KOHTPOIIb;
4. | JI/p Ne 1 «Onipenenenue 1CHBI ICTCHUS 1 1 [IpakTuueckas
M3MEPUTENBHOTO Iprudopay. pabora;
5. | Crpoenue BemecTBa. MOJIEKyIbI. 1 YcrHbii
OI1poC;
6. |JI/p Ne 2 «M3mepenne pa3mMepoB MaIbIX 1 1 [IpakTuueckas
TE. pabora;
7. | Auddysus B razax, KuakocTsax u TBEpAbIX |1 YcrHbII
Tenax. OT1poC;
8. | BaumHOe€ NMpUTSIKEHHUE U OTTAIIKUBAHUE 1 YcTHbI
MOJIEKYI. OIIpoC;
9. | ArperaTHble COCTOSIHHS BEIIECTBA. 1 [InceMenHbIN
KOHTPOJIb;
10. | Paznuyrie B MOJIEKYIISIPHOM CTPOCHUHT 1 YcrHbii
TBEPABIX TEJI, KUIAKOCTEU U ra30B. OIIpOC;
11. | Mexanuueckoe aBuxeHue. PaBaomepHoe n |1 YcrHbI
HEPABHOMEPHOE JABH)KEHUE. OIIpoC;
12. | Cxopocts. Enqunuiier ckopocTu. 1 VYcTHbIi
OTIpoC;
13. | CkopocTb. ENUHUIBI CKOPOCTH. 1 [InceMenHbIN
KOHTpOJIb;
14. | Pacuér nyTu ¥ BpEMEHU JABHKEHHS. 1 VYcTHbIi
OTIpoC;
15. | Pacuér myTu U BpeMEeHH JBUKCHHUSI. 1 [TucbmeHHbIi
KOHTPOJIb;
16. | Muepuus. Bzaumoneiictue ted. 1




17. | Macca Tena. EquauIisl Macesl. IInceMeHHEBIN
KOHTPOJIb;

18. | U3smepenue macchl Tena Ha Becax. JI/p Ne [IpakTuueckas
3«3mepenne Macchl Tea Ha PhIYakHbIX pabora;
BECax».

19. | IInoTHOCTH BemiecTBa.

20. | JI/p Ne 4 «M3mepenune o0bEMa Tenay. JI/p [TpakTudeckas
No5 «Onpenenenue mioTHOCTA TBEPAOTO pabora;
Tean.

21. | Pacuér maccel 1 00BEMa TeTa 1O ero Yerubii
IJIOTHOCTH. OI1poC;

22. | Pacuér maccel 1 00bEMa Tena 1o ero [TucemeHHbIM
IUIOTHOCTH. KOHTPOJIb;

23. | K/p Ne 1 «B3aumojeiicTBre T, Kountponbnas

pabora;
24. | Cuna. VYcrubrit
OI1poC;

25. | SIBnenue TsaroreHus. Cuiia TSHKECTH. [InceMenHbIn
KOHTPOJIb;

26. | Cuna ynpyroctu. 3akoH ['yka. VYcTHbIi
OT1poC;

27. | Bec Tena. YcTHbIN
OIIpoC;

28. | Enunuiipl cuibl. CBSI3b MEXY CHIION
TSDKECTH U MACCOM Tea.

29. | JuaamomeTp. [TuceMeHHBIIM

KOHTPOJIb;

30. | JI/p Ne 6 «I'panynpoBaHue Npy>KUHBI U [TpakTrueckas
HU3MEpEHUE CUIT TUHAMOMETPOM). pabora;

31. | CnoxxeHue IBYyX CHJI, HAITPABJICHHBIX 110 [TucemMeHHBIIH
OJIHOM mpsiMol. PaBHOAEHCTBYIOIIAS CHUJL. KOHTPOJIb;

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

33. | laBnenue. EnuHunb! qaBiacHus. YcTHBIIT

OT1poC;
34. | CiocoObl YMEHBIIICHUS U YBETUICHHUS [TnceMenHbIN

JTaBJICHUS.

KOHTPOJIb;




35. | laBieHue rasa. YcTHbIN

ompoc;

36. | [lepenaya naBieHus )KUAKOCTSIMHU U Ta3aMHu. Ycrubii
3akon [lackans. [laBneHne B )KHUAKOCTH U OIpoc;
rase.

37. | Pacuét naBieHus »XUIKOCTH HA JHO YcTHBIN
Y CTEHKH COCy/a. OIpoc;

38. | Coobmraromuecs CoCy/ibl. VcTHbII

OI1poC;

39. | Bec Boznyxa. ATMOChepHOE T1aBlieHUE. YcTHBIH
[Touemy cymiecTByeT Bo3aylliHas 000J04Ka OTpoc;
3emutu.

40. | Usmepenue atmochepHoro narieHus. OnbIT Ycrubii
Toppuuernnu. OIpoc;

41. | bapomeTtp-anepou/. YcrHbli

OTIpoC;

42. | AtTmMocdepHoe naBieHre Ha Pa3INIHBIX [TucemeHHbIM
BBICOTAX. KOHTPOJIb;

43. | MaHOMETPBI. YcrHbii

Ompoc;

44. | ITopuiHeBOH KHUJIKOCTHBIH HAcOC VeIl

OTIpoC;

45. | 'mppaBianueckuii mpecc.

46. | K/p Ne 2 «/laBnenue TBEPIBIX TeT, KonTposnbhas
KUJKOCTEN U Ta30BY. pabora;

47. | JleticTBue )KUJIKOCTH U Ta3a Ha YcTHEIN
MOTPY>KEHHOE B HUX TEJIO. OTIpoC;

48. | ApxumeioBa cuia. YcrHbii

OTpoc;
49. | ApxumeioBa cuia. [TnceMeHHBINH
KOHTPOJIb;

50. | JI/p Ne 7 «OnipenenieHrie BHITAIKUBAIOIICH [IpakTnueckas
CHWJIBI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B pabora;
KHUJKOCTh TEIIO.

51. | [InaBanwue Tem. [TucemeHHBII

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

TCJIa B ZKKUAKOCTH».

pabora;




53. | [InaBanwue cynoB. Bo3nyxomnaBanue. 1 YcTHbII
OIIpoC;

54. | K/p Ne 3 «ApxumenoBa cuia. 1 Kontposnbnas

pabora;
55. | Mexannueckas pabora. Equnauibl padoter. |1 YcrHbii
OI1poC;

56. | MomuocTs. EqUHUIIBI MOIITHOCTH. 1 VcTHbBII
OIIpoC;

57. | MourHocTh. EnuHUIIBI MOIIIHOCTH. 1 [TucbMeHHbli
KOHTPOJIb;

58. | IIpocTeie Mmexanu3Mmebl. Poiuar. PaBnoBecue |1 YcrHbI
CWJI Ha phIYare. OI1poC;

59. | MOMEHT CWJIBI. 1 YcTHbIl

OTIpoC;

60. | JI/p Ne 9 «BolsicHeHus ycloBus paBHOBecus | 1 [IpakTuueckas
pBIyaray. pabora;

61. | Peryaru B TexHUKe, OBITY U IPUPOJIE. 1
[IpuMmeHeHHE 3aKOHA PaBHOBECHS phlyara K
OJIOKY.

62. | PaBeHcTBO paboOT IpH MCTIOIB30BAHUH 1 YcrHbii
MIPOCTBIX MEXaHU3MOB. «30JI0TOE OT1poC;
MTPaBIIIO»MEXAHUKH.

63. | KoaddutmenT monesHoro neicTpus 1 [TucbmMeHHbIM
MeXaHHU3Ma. KOHTPOJIb;

64. | JI/p Ne 10 «M3mepenue KITJ] mpu nogséme | 1 [TpakTuueckas
TeJa 10 HAKJIOHHOH TIOCKOCTH. pabora;

65. | ODueprust. [loTeHnManbHas 1 KUHeTHYECKast | 1 [TuceMeHHbII
JHEPrHsl. KOHTPOJIb;

66. | [IpeBpatieHue ogHOTO BUIA 1 YcrHbii
MEXaHUYECKON DHEPIUU B IPYrOu OIIPOC;

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

pabora;

68. | Pezeps 1 YcTHBIN

OIIpoC;
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ITPOTPAMME

8 KJIACC




Ne | Tema ypoka KoanuectBo yacos Bunel,
n/n (¢popmbl
BCEro | KOHTPOJIbHbIE | IpaKkTHYecKue | KOHTPOJIsH
padoThI padoThI

1. | BBognsiii uncTpykTax 1no Th. TennoBoe 1
nsuxenue. Temmepatypa.

2. | BHyTpeHHss sHEprusl. 1 YcTHbIl

OI1poC;

3. | CmocoObl m3MEHEHHS BHYTpeHHEH sHeprun | 1 [TucbMeHHBIH
Tena. KOHTPOJIb;

4. | TernonpoBOJIHOCTh 1 YcTHbIi

OTIpoC;

5. | KouBekmus. 1 VY cTHBI

OI1poC;
6. |Uzmydenue. 1 YcTHbIN
OTIpoC;

7. | KonudectBo TerioTsl. EauHUIIBI 1 [TucbmeHHbIM
KOJIMYECTBA TEIIOTHI. KOHTPOJIb;

8. | YienbHas TETUIOEMKOCTD. 1 YcrHblid

OIIpoC;

9. | PacuéT konuuecTBa TEMIOTHI, 1 IInceMeHHBIN
He00X0IMMOr0 JIJIsl HarpeBaHusl Teja KOHTPOJIb;
VT BBIZICIIIEMOTO VM TIPH OXJIXKICHHH.

10. | JTabopaTtopHas padota Ne 1. «CpaBHeHue 1 1 [IpakTuueckas
KOJMYECTB TETIOTHI IPU CMEIIUBAHUH BOBI pabora;
pa3Hoil TeMIepaTypb».

11. | JTaboparopnas padota Ne 2. «M3mepenue 1 1 [TpakTuueckas
YAEIBHOU TEMJI0EMKOCTH TBEPIOTO TEIa. pabora;

12. | DHeprus TorMBa. Y AeNbHAS TETUIOTA 1 YcTHBIIT
CTOpaHU4. OTIpoC;

13. | 3akoH coxpaHEeHHs U MPEBPALICHUS 1 YcrHbII
SHEPTUU B MEXAHUYECKHX U TETIOBBIX OIIpoC;
nporeccax.

14. | KortponsHas padota Ne 1. «TemnmoBsie 1 1 Kontponbras
SIBJICHUS. pabora;

15. | ArperatHpie COCTOSIHHS BEIIECTBA. 1 YcrHbIit

OIIpoC;




16. | [InaBneHnue u OTBEpICeBaHUE VYcTHEIN
KPUCTAJUTMYECKUX TEll. OIIpoC;

17. | 'paduk miaBieHus U OTBEPACBAHUS YcrHbIit
KPUCTAIJTNYECKHUX TEJl. OIIpoC;

18. | YaenpHas TemioTa riaBIeHUS. YcrHbii

OI1poC;

19. | Ucnapenue. HacolteHHsblit u VYerubii
HEHACBILIICHHBIN Tap. OIIpoC;

20. | [Tornoienue sHepruu Npu UCHapeHUn [TuceMeHHbII
KHUJKOCTHU U BBIJIEJIICHUE e€ Ipu KOHTPOJIb;
KOHJICHCAIIUHU Tapa.

21. | Kunenue. VYcrubii

OI1poC;
22. | Bnaxuocts Bo3ayxa. CiocoObl VcTHBIN
oTpeeNieHus BJIaKHOCTH BO3TyXa. OTIpoC;
23. | YaenpHas TeioTa napoodopazoBaHus U
KOH/JICHCAIINH.
24. | PaboTa ra3a u mapa npu pacluIupeHHH. Vel
OTIpoC;

25. | JIBurarenb BHYyTPEHHETO CTOpaHHs YcrHbII
OT1poC;

26. | [TapoBas TypOuHa. YcrHbii
OIIpoC;

27. | KIII TeroBOro aBUIaTens. ITnceMeHHEBIH
KOHTPOJIb;

28. | KonrponbHas padora Ne 2. «/3menenune KonTponbHas
arperaTHBIX COCTOSIHHI BEIIECTBAY. pabora;

29. | DnexTpu3anus Tell IpyU COMPUKOCHOBEHHH. YcrHbii
B3anmoneicTeue 3apsykeHHBIX Tell. [[Ba OIIpOC;
pona 3apsiioB

30. | Onexrpockomn. [IpoBogHNKH 1 YcrHbii
HETIPOBOTHUKH AJICKTPHYECTBA. OTIpoC;

31. | DnexTpudeckoe nonue. JlenuMocTb YcrHbIt
AIEKTPUUYECKOTO 3apsa. DJIEKTPOH. OIIpoC;

32. | Ctpoenne atoMoB. OOBsiICHEHNE [TucemeHHBII
ANEKTPUYECKUX SBIICHUM. KOHTPOJIb;




33. | DnexTpuueckuii Tok. MicTounuku YcrHbIi
3IEKTPUUYECKOTO TOKA. DIEKTPUUECKas LIETb OIIpoC;
U €€ COCTaBHBIE YaCTH.
34. | DnexTpudeckuid TOK B MeTauiax. JleiicTBus [TucbmMeHHbIM
3IEKTPUYECKOTO TOKA KOHTpOJIb;
35. | Hanmpasnienue snexktpudeckoro Toka. Cuiia YcrHblit
TOKa. EAMHUIBI CUITBI TOKA. OI1poC;
36. | AMniepmerp. M3amepenue cuibl ToKa. [IpakTuueckas
Jla6oparopuas pa6ora Ne3. «C6opka pabora;
AIEKTPUUECKOM 1IENMU U U3MEPEHUE CUITBI
TOKA B €€ pa3JIMYHbIX y4acTKax».
37. | DnexTpudeckoe HanpspkeHue. EquHuIb YcTHBIN
HaIpsKEHUS. OIpoc;
38. | Bombr™meTp. 3mMepenne HanpsoKeHHMS. [IpakTnueckas
JlaboparopHas padota Ne 4 «3mepenue pabora;
HaIPsDKEHUS Ha Pa3IUYHBIX y4aCTKaxX
BJIEKTPUYECKOMN LTI,
39. | 3aBUCHUMOCTH CHIIBI TOKA OT YcTHbIi
HaIpsDKEHUA. DIEKTPUUIECKOe OIpoc;
CONPOTUBIIEHUE TPOBOIHUKOB. EMHUILIBI
CONPOTHUBIICHUS.
40. | 3akon Oma Jy1st y4acTKa LeTu. [TpakTuueckas
JlaGopatopHas pa6ota Ne 6. «M3mepeHne pabora;
COTPOTHUBIICHHUS MTPOBOJHUKA TTPU TIOMOIITH
aMIIepMETpPa U BOJIBTMETPAy.
41. | PacuéT conpoTUBIECHMS IPOBOJHUKA, CHIIBI ITnceMeHHBIH
TOKA U HAMPSKEHUS. KOHTpOJIb;
42. | Ilpumepsbl Ha pacuy€T CONPOTUBIICHUS YcrHbII
MIPOBOJIHMKA, CHJIBI TOKA Y HAIPSKEHMUSL. OIIpOC;
43. | Peoctatsl. JlabopaTtopHas padora Ne [TpakTuueckas
5.«PerynupoBaHue CHIbI TOKA pabora;
44, | TlocieqoBaTeNbHO € COEIUHEHNUE Y cTHBIN
MIPOBOIHUKOB. OIIpoC;
45. | IlapannensHOE COeAMHEHUE TPOBOIHUKOB. YcTHbIN
OTIpoC;

46. | PaboTa 2JIeKTpUYECKOTO TOKA. YcrHbii
OIIpoC;

47. | MOIIHOCTB 3JIEKTPUYECKOT0 TOKA. IInceMeHHEBIN

KOHTPOJIb;




48. | EquHuIb paboThl JIEKTPUYECKOTO TOKa, [IpakTrueckas
npUMeHsieMble Ha pakTuke. JlabopaTopHas pabora;
pabota Ne 7. «M3mMepeHne MOIIHOCTH U
paboThI TOKA B AIEKTPUUECKOM JTaMITE.

49. | HarpeBanue npOBOJHUKOB 3JIEKTPUUECKUM VYerubii
TokoM. 3akoH J[xoyns-Jlenna. OIpoc;

50. | Jlamna HakanmuBaHUs. DIEKTPUUECKUE YcrHbiit
HarpeBarenbHble prdopsl. KopoTkoe OIIpoC;
3aMmbikaHue. [Ipegoxpanureny.

51. | KonTpoasHas padora Ne KontponbHas
3 «ONEeKTPUUECKUNA TOK» pabora;

52. | MarnutHoe nosie. MarHuTHoe moje YcrHblit
MPSIMOTO TOKA. MarHUTHbIE JINHUU. OTIpoC;

53. | MarHuTHo€ 1ose KaTylKy ¢ TOKOM. IIpakTrueckas
DIEeKTPOMarHuThl U UX NPUMEHEHHE. pabora;
JlaboparopHas pabota Ne 8 «Coopka
AJIEKTPOMAarHyuTa 1 UCIIbITAHUE €TI0
IEUCTBUSY.

54. | IloctosiHHBIE MarHUTHL. MarHuTHOE MOJe YcrHblit
MOCTOSIHHBIX MarHUTOB. MarHUTHOE T0JIe OTIpoc;
3emun

55. | leiicTBre MarHUTHOTO MOJIsl HA POBOJIHUK [IpakTrnueckas
C TOKOM. DJIEKTPUYECKUI IBUTATENb. pabora;
JIaGopartopHas pabota Ne 9. «3yuenue
ANEKTPUYECKOTO JIBUTATENsl TOCTOSTHHOTO
TOKa» (Ha MOJIEJN).

56. | Kontponbras padorta Ne 4. «Pabota n Kontponbnas
MOIIIHOCTb 3JIEKTPUUECKOT0 TOKA. pabora;
DIEKTPOMArHUTHBI € SBJICHUS.

57. | Uctounuku cBeta. Pactipoctpanenue YcrHbII
CBETa. OIIpoC;

58. | OTpaxkeHnue cBeTa. 3aKOHBI OTPAKCHUS YcrHbii
CBeTa. OTIpoC;

59. | [Timockoe 3epkaro. KonTponbHas

pabora;

60. | [Ipenomnenue ceta YcTHbIN

OT1poC;
61. | JIunH3bI. [TucbmeHHbIi

KOHTPOJIb;




62. | OnTudeckas cuiia JIMH3bL. 1 YcTHbIi
OIIpoC;

63. | U300paxkenus, 1aBaeMble JIMH3O0M. 1 VcTHbIIT
OIIpoC;

64. | Jlaboparopuas padota Ne 10. «[lomyuenue |1 1 [TpakTrueckas
M300paKeHUS TPU TTOMOIIH JTUH3BD. pabora;

65. | Kontponbnas padora Ne 5. «CBeToBbie 1 1 Kontposnbnas
SIBIICHUS» pabora;

66. | TeruioBble siBreHUs. M3MeHnenue 1 YcTHbIi
arperaTHbIX COCTOSIHUI BellleCcTBa OIIpoC;

67. | DnexTpuuecKue sBICHUS 1 VYcrubii

OI1poC;

68. | DnekTpoMarHuTHLI € siBieHus. CBETOBbIC 1 YcrHblit
SIBJICHUS OTIpoC;
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I[MTPOT'PAMME

9 KJIACC
Ne | Tema ypoka KouunyecTBo yacos Buasl,
n/n (hopmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIA
padoThI padoThI

1. | Boauslii unctpykrax no Th. 1 Y cTHBIH onpoc;

MartepuanbHas Touka. Cucrema oTcuéra.
[Iepemenienue.

o [Cucrema orcyéra. OTHOCHTEIBHOCTD 1 V CTHBI
MEXaHHYECKOTO JIBVKCHUS ompoc;

3. |Ilepememienue mpu npsiMOJIMHEHHOM 1 YcrHbII
PaBHOMEPHOM JIBUKCHHH. OTIpoC;

4. [HepaBHOMepHOE mpsiMOIHHEIHOE 1 TIrcEMEeHHbI
nBukeHre. CpeaHsisi © MTHOBEHHAS KOHTPOJB;
CKOpPOCTH TeJa

5. [PaBHOYCKOPEHHOE IPSIMOINHEHHOE 1 V CTHBIIH
NIBIJKEHHE. Y CKOpEHUE orpoc;

6. CxopocCTh PSAMOJTMHENHOTO 1 [TruceMeHHbBII
PaBHOYCKOPEHHOTO JIBIKEHUS. [ paduk KOHTPOJTb;
CKOPOCTH.

0 "

7. PlaboparopHas pa6ora Ne 1 "Onpenenenue | 1 . TpakTiy

[YCKOpEHUs TeJla IPU PaBHOYCKOPEHHOM ecKast

NMBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH"

nabora-




CBoOomHoe mmagenne tein. OneiTe! [ anunes

8. YcTHbIi
OIIpoC;
9. [PaBHOMEpHOE ABMKCHUE IO OKPYKHOCTH. TIycEMEeHHbI
epuoJ 1 yactora oOpamenus. JInnennas u .
11 6 1 KOHTPOJIb;
YTJI0Basi CKOPOCTH

10. [HleHTpOCTpEeMHUTEIbHOE YCKOPCHHE TpakTuseckas

pabora;

11. | MHepuuaibHbIE CUCTEMBI IIpakTuecka
orcuéra. [lepBrIii 3aKoH s pabora;
HeroTona

12. | Bropoii 3akoH HeroToHa V CTHBIN

OIIpOC;
13. | Tperwii 3axon HproToHAa. [InceMenHbIN
KOHTPOJIb;
14 [PelIeHHe 3a1a4 HA IPUMCHCHHC HA V CTHBIH
IpaKkTHKE 3aKOHOB HproTOHA onpoc;
15, (Cuna ynpyroctu. 3akoH I'yka V eTHBIIH
OI1poC;
n "
16. [Pemenue 3anad mo Teme "Cruia ypyroctu YV CTHBIH
OIIpoC;
17. PlaboparopHas pabora Ne 2 "OnpeznesneHne TpaxTHuecka
~ "
PKECTKOCTHU IIPY>KUHBI s paboTa;
18. PlaboparopHas pabora Ne 2 "OnpeneneHne V CTHBI
s "
KECTKOCTHU IIPY>KUHBI onpoc;
n n
19 [Peurenue 3agaq mo Teme "Cuia TpeHHs V THBIH
OT1poC;
20 Jlaboparopuas pabota Ne 3 "M3mepenue [IpakTnueckas
KOX(QPHUIIMEHTA TPEHUS CKOJIBKEHUS" pabora;
o1 [Pemenne 3agay no teme "3akonsl HbroToHa. TTvichMEHHEIH
"
Cwita ynpyroctu. Cuita TpeHust KOHTPOJB;
9o [CHita TSHKECTH U 3aKOH BCEMHPHOTO V CTHBIIH
TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaICHHS orpoc;
23 [Ypok-KoH(bepeHuus "[{BIKEHHE [UTaHeT TTvichMEHHEIH
n
Bokpyr CoJHIla KOHTPOJIB;
n
o4 [Pemenue 3aqa4 no Teme "Cuiia TSOKECTH U YV eTHBIH

3aKOH BCEMHUPHOIO TAroTeHus"

OIIpoC;




[lepBast KocMUYecKasi CKOPOCTb.

25. [InceMeHHBIN
HeBecoMocTh U neperpyska KOHTPOJIB;

26, [PaBHOBECHE MAaTCPHAIBHOMN TOUYKH. V CTHBIH
AOcotoTHO TBEpIOE Teso. PaBHOBecHe onpoc;
TBEPIOTO TEJIA C 3aKPEIUIEHHON OCBIO

27 [MomeHT cuibl. LeHTp TshkecTH Y eTHBIH

FaYnsaYaYald
"
8. Pemrenue 3agad mo reMe "MOMEHT CHIIBL. V CTHEIIH
"
LleHTp TsKECTH orpoc;
= S .
o9 [lloaroToBKa K KOHTPOJIBLHOM pabote Ne 1 o V CTHBII
. n
remaM: "MexaHuka. PaBHomMepHOE 1 onpoc;
HEpaBHOMEPHOE JIBUKEHUE.
BzaumoneiictBue ten"
v > X

30. [KoHTpOIbHOM pabote Ne 1 mo Temam: KoHTpOIbHAS
"

Mexanuka. PaBHOMEpHOE 1 HEpaBHOMEPHOE pa6oTa;
nBIkenue. Bzaumonencraue tea"

31, [Ammynsc Tena. MMimysibe Critbl. 3akoH V CTHEI
COXPAHEHHUs UMITYJIbCa. YIPYroe U orpoc;
HEYIIPYroe coyaapeHue

"
3o [PemieHue 3axad no teme "3aKkoH COXpaHCHNUs V CTHEI
"
MMITyJIbCa OIIpoC;
n
33, [Ypox-koHdepeHuus "PeakTuBHOE ABIKCHHE TTHchMeH R
n
B [IPUPOJIEC U TEXHUKE KOHTPOJIb;
34 [Mexanudeckas paboTa H MOIIHOCTb V CTHEI
OIIpoC;

35, [PaboTa CHIIBI TSDKECTH, CHIIBI yIIPYTOCTH U V CTHEI

CUJIbI TPEHUS ornpoc;
0 n

36. Plaboparopuasi pabora Ne 4 "Omnpenenctue Tpaxtiy
PabOThI CHITBI TPEHUS IPU PABHOMEPHOM ecKas
IBUKEHUH TeJIa TI0 TOPU30HTAIILHON pabora;

37 [CBs3b dHEepruu u pabotel. [loTeHnHaNbHAs N ——
HHEprus Tena ornpoc;

3g. [Kunermueckas sueprus. Teopema o V CTHEIH

KHHETHISCKOM OHCPIrun

OTIpOC;




3aKOH COXpaHECHHSI MEXaHUYECKON dHEPrUU

39. YcrHbIi
OIpoC;
0 n
40. Plaboparopuas pabora Ne 5 "H3ydenue TpakTud
n
3aKOHA COXPAHCHUS SHEPTHH ecKast
pabora:

41, [KomebatenbHOe ABIKCHHUE H €TO 'Y CTHBIN OIIPOC;
XapaKTePUCTHKU

42 Paryxatoume Konebanus. BoiHyx1eHHbIE V CTHBII
KosieOanus. Pe3onanc onpoc;

43, [Ipy’KMHHBIH ¥ MAaTEMAaTHYCCKUN MAsTHUKH T ——

OIpoc;
"

44. [YPOok- nccnenoBanue "3aBUCHMOCTb V CTHBI
neproJia KojieOaHuil MPYKMHHOTO MasiTHUKA onpoc;
OT Macchl rpy3a 1 KECTKOCTH MPYKUHBI"

45, |[IpeBpalueHue SHEPruU Ipy KoIeOaTebHOM YV CTHBI
TIBYDKCHUH onpoc;

0 "

46. Plaboparopnas pabora Ne 6 "Onpenencuue TpaxTiuecka
YaCcTOTHI U TIEpHO/1a KoeOaHUH TIPY>KUHHOTO 5 pabora;
MasiTHUKA"

0 n

47 Plaboparopnas padora Ne 7 "IIpoBepka TpakTiy

HE3aBHCUMOCTH MEePHOJIa KoJeOaHuii rpy3a, ecKast
n
MOJIBEILIEHHOTO K HUTH, OT MaccChl rpy3a pa6ora;

48 [Mexanmnueckue Bonubl. CBolicTBa N ——
MEXaHHUYECKUX BOJH. MPOJOJIbHBIE U onpoc;
MOTIEPEYHbBIE BOJTHBI

"
49, |Ypox-koHdepeHuus "MexaHnYeCKie BOIHBL YV CTHBI
. . "
B TBEpAOM Tene. CeiicMuuecKkre BOIHbI onpoc;
50. [3BYK. Pacnpocranenue u oTpaxkeHue 3ByKa N ——
OIIpOC;
n
51. Ypok-uccnenosanue "HabmoneHune V CTHBIH
n
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTBI onpoc;
5o [[POMKOCTB 3ByKa H BBICOTA TOHA. S ——

IAKYCTUYECKHUI pE30HaHC

OIIpOC;







Ypok-koH(pepeHius "YIbTpa3zByK U

53. [TuceMeHHBIN
n
nH(pa3ByK B IPUPOJIE U TEXHUKE KOHTAOIL:
= S .
54. [[IoAroTOBKa K KOHTPOJIBLHOH pabote Ne 2 mo V CTHEI
o n

remaM: "MMnynbC. 3aKOH COXpaHEHUS onpoc;

uMmmynsca”, "' Pabora u MomHOCTS",

"OHeprust. 3aKOHbI COXPAHEHUS SHEPTUn"

o :

55 [KonrponbHas pabora Ne 2 o Temam: KouTpombHas

" nmn

Hmnysbce. 3aKOH COXpaHEeHUsT UMITyJIbca', pabora;
PaboTa 1 MmoutHOCTB", "DHEprus. 3aKOHBI
COXpaHEHUs SHEPTrun"

56. |2ICKTPOMArHUTHOE MOJIE. T ——
JJIEKTPOMArHUTHHIE BOJIHBI ompoc;

57, |CBOHCTBA BJIEKTPOMATHUTHBIX BOJIH YV eTHBIH

"

5g. |YPok-koH(pepenuus "llkana TrcEMeHHbI
AIEKTPOMArHUTHBIX BOJIH. HCIIOIb30BaHHE KOHTPOITB;
AIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM
cBsA3H1"

0 "

5g [laboparopnas paora Ne 8 "H3yuenne TpakTHueckas
CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C pabora;
MOMOIIBI0 MOOMIIBFHOTO Tenedona"

0. |PCLICHNE 3a/a4 Ha ONPEICICHNE YaCTOThL U YV CTHBI
TUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI onpoc;

61. |DVICKTpOMAarHWTHas IPHPOJA CBETA. V CTHEH
CkopocTb cBeTa. BoiHOBBIE CBOIICTBA cBETa ompoc;

62. Hcrounuku cseta. [IpsmonuHeitHoe V CTHBIIH
pacrpocTpanenue cera. 3armenust ConHia onpoc;

n JIyHbI

63. [3aKOH oTpakeHus cBera. 3epkana. Pemenue V CTHBI
3a/la4y Ha MPUMEHEHHE 3aKOHA OTPaKEHUS onpoc;
CBETa

64. [[IpemomicHue cBeTa. 3aKOH MPEIOMIICHHS V CTHBIIH
CBETa ompoc;

5. [[lomHoe orpaxkenue csera. Mcnonp3oBanue TIrcEMEeHHbI
[OJIHOTO BHYTPEHHETO OTPAXKEHUS B KOHTPOIB;
ONITHYECKUX CBETOBOJIAX

0 n

66. Plaboparopras pabora Ne 9 "HccnenoBanue TpakTus
3aBHCUMOCTH yTJIa MPEJTOMIICHHS CBETOBOTO eckast
ITyda OT yIJia aJIcHUs! Ha TPaHHIIe paGora;

n

67. |YPok-koHbepeHuus "Ucnons3osanue V CTHBIH

MOJTHOTO BHYTPEHHETO OTPAKECHUSI: onpoc;

CBETOBOJIBI, OITTHKOBOJIOKOHHAS CBS35"




JIna3el. OnTHyeckast criia JIMH3EI

68. YcTHbIi
OIIpOC;
69. [[locTpoeHue n300paxeHHil B THH3aX YV eTHBIH
0 n
70. Plaboparopras pabora Ne 10 "Onpenenenne TpakTud
(hOKYCHOT'O PaCCTOSHUS U OTITUYECKOM CHITBI ecKast
= n
COOMpArOIIeH JTHH3BI pabora;
n
71. |Ypok-KoH(epenuus "OnTHiecKue TMH30BbIC V CTHBI
n
PUOOPHI orpoc;
79 [[1a3 xak onTHyeckas cucrema. 3peHue TIycEMEeHHbI
KOHTPOJIb;
n n
73, |Ypok-koHbepeHuus "JledeK Tl 3peHHs V CTHBI
(alNiaTaTeN

74 [Pasnoxenune Genoro ceera B CrieKTp. ONbIThHI YV CTHBI
Herotona. CiiojxeHue CeKTpaibHbIX onpoc;
1BeToB. Jlucnepcus ceera

0 "

75 Plaboparopast pa6ora Ne 11 "Omnbitsl 110 TpakTiy
[Pa3JI0’KEHUI0 OEJIOro CBETA B CIIEKTP U ecKast
BOCTIPHSATHIO LIBETA MPEIMETOB IPU MX pabora;

n =

76. |YPok-npakTukyM "BoIHOBBIC CBOHCTBA YV CTHBI
cBeTa: AucIepcus, MHTepdepeHuns u onpoc;
mudpaxus”

77, (Ombitel Peseppopaa u mianerapHasi MOJEIb YV CTHBI
aToma OIIpOC;

7g. [Hocrymarer 6opa. Mozens aroma bopa TTvichMEHHEIH

KOHTPOJIb;
79, [MciyckaHHe U MOTTIOMICHHE CBETA aTOMOM. YV CTHBI
KBantsl. JInHE4aThIe CIEKTPHI onpoc;
"
g0, |[Ypox-mpakrukym "HabmroneHne crekrpa V CTHBI
"
W3ITy4YEeHUs ompoc;
g1, |PanMOaKTHBHOCTE U €& BUIBI YV CTHBI
OIpoC;

g2 [Ctpoenue atomHoro sapa. Hyknonnas YV CTHBI
MO/IeJIb AaTOMHOT'O siipa ompoc;

g3, |PanmoaxTHBHBIC IpeBpaleHus. 3oTomsl S ——

OIIpOC;
n
g4 |Pewenne 3ana4 o teme "PaloaKTHBHBIC Dy ———
n
MpeBpaIeHus KOHTPOITH;
g5, [[lepuox momypacnaza S ——

OIIpoC;




Ypok-koupepennus "Mcronp3oBanue

86. YcTHbIi
= n
[PaIMOAKTUBHBIX U3ITyYEHUHN B MEIUIINHE orpoc;
g7. [luepHble peakuuy. 3aKOH COXPAHCHHUs! YV eTHBIH
3apsiI0BOIO U MacCOBOTO YHCET orpoc;
gg. |PHEPrus CBs3M aTOMHBIX sifiep. CBsi3b Macchl YV eTHBIH
W DHEPTHH OI1poC;
gg [Pemrenue 3aga4 mo Teme "fnepHsie V CTHELH
n
[peakuuu OIIpoC;
90, |PeaKius CHHTE3a U ACICHHE SACP. TTvichMEHHEI
Wcrounuku sueprun CojiHLA U 3BE3]T KOHTPOJIb;
91. |Ypox-koH(bepeHuus "SnepHas sHepreTuka. V eTHELH
JlelicTBUA paliOaKTUBHBIX U3JTYYECHHUM Ha onpoc;
b
PKHUBBIC OpraHu3Mbl"
92 [[loaroroBka Kk KOHTpOIBHOMH padoTe Ne 3 1o V eTHBI
TeMe "DIeKTPOMarHuTHOE TOJI€. ompoc;
b
DIeKTPOMarHUTHHIE BOJHBL. KBaHTOBBIE
SIBIICHUS "
o
93. [KoHTpombHas pabota Ne 3 o Teme Kontpor
"
DNEeKTPOMarHuTHOE TOJIe. bHAS
DNIeKTPOMarHUTHHIE BOJHBI. KBaHTOBBIE paGora;
b
SIBIICHUS "
Q4. [DTEMEHTBI €CTECTBEHHO-HAYYHOTO METOa YV CTHBI
MO3HAHUS orpoc;
95, [POsIb GUBHKH B XKH3HH YEIOBEKA. DICMEHTBI V CTHEH
(hU3HUECKOi KapTUHBI MHpa onpoc;
96. [[loBropenue, obobmenne. JlaboparopHsie TIychMEeHHbI
n ~ n
paboTsl Mo Kypcy "B3auMopeiicTBue Ten KOHTDOIE:
97. [[loBropenue, obobmenue. Pemenne V eTHBII
aCUETHBIX U TIOMCKOBBIX 33]1a4 M0 TeMe .
OT1poC;
«TemnnoBbie MpoIIeCcChI»
9g. [[HoBTOpenue, 0bobmeHue. Pemenne V CTHBI
[PaCYETHBIX U TIOMCKOBBIX 33]1a4 MO0 TeMaM ompoc;
2
"KIIJI TerioBeIX aBurareiaci”
99 [[HoBTOpenwue, 0bobmenue. JlabopatopHsie V CTHBI
n n
paboTeI 110 Kypcy "CBeTOBBIC SABICHUS onpoc;
100, [[loBTOpenue, obobmenue. Padora ¢ TIrcEMEeHHbI
n
TeKCTaMU 1o TeMe "3aKOHBI COXPAHEHUS B KOHTPOITH;
MexaHuke"
101. [[loBTOpenue, obobmenue. Padora ¢ V CTHBIIH

TexkcTtamu 110 Teme "Konebanus 1 BOJIHBL"

OIIpOC;




102.

[ToBTOpenue, o600meHne. Pabora ¢
Texkcramu 110 TeMe "CBeToBbIe ABICHUA"

VYcTHEIN
OTIpoc;

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

102
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

7 KJIACC

®dusuka, 7 kinacce/Ilepeimkun .M., iBanoB A.U., AkuionepHoe 00IIeCTBO
«M3narenbctBo« IpocBeenne”;

8 KVIACC

®dusuka, 8 kimacc/Ilepeimkun .M., iBanoB A.U., AkuimonepHoe 00IIeCTBO
«M3narenscrBo«l IpocBemnienne;

9 KJIACC

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

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

7 KJIACC

Coopnuk 3amay o pusuke 7-9 xnacc: B.U. JIykamuk, E.B. IBanoBa

8 KVIACC

Coopuuk 3amau o pusuke 7-9 xnacc: B.U. JIykammuk, E.B. IBanoBa

9 KJIACC

Coopuuk 3anay o gusuke 7-9 xnacc: B.U. Jlykammk, E.B. lIBanos



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'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 ¢
HHTCPAKTUBHbLIMU 3aI[aHI/I$IMI/I).

9 KJIACC

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

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTUUYECKHX PABOT,
JEMOHCTPAIIUI

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

8 KUIACC
®I'OC komrekT. JJabopatopHblit KOMIUIEKT (HaO0p) O MOJIEKYISIPHOI (PU3KKE U TEPMOJAMHAMUKE

OI'OC komrekT. JlabopaTopHbIii KOMIUIEKT (HA00OP) 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




