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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHue MPOrpaMMbl HAIPABICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHH3aIHI0 U3ydeHUs! GU3UKH HA JeSITeIIbHOCTHON OCHOBE. B HEell yUUTHIBAIOTCS BO3MOKHOCTH MPEAMETA
B peasmsanuu TpeboBanuii ®I'OC OOO K mIaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0yueHus1, a TAK)Ke MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukun — cucreMoo0pa3yromuii 1151 €CTECTBEHHOHAYUHBIX YY€OHBIX ITPEIMETOB, IOCKOJIBKY
(u3nveckre 3aKOHbI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMUEH
u pusndeckoi reorpaduein. dusznka — 3TO NpeaAMeT, KOTOPbIH HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEAOCTABIIsICT Hanbosiee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
METO/a MO3HaHHUs, T.€. ClI0co0a MOoIy4YeHuUs JOCTOBEPHBIX 3HaHUH 0 Mupe. Hakonen, ¢pusuka — 310
IIPEAMET, KOTOPBIM HAPALY C IPYTMMHU €CTECTBEHHOHAYYHBIMH IPEIMETaMHM JIOJKEH JaTh NIKOJIbHUKAM
IpeJcTaBiIeHuEe 00 YBIEKaTEeIbHOCTH HAYYHOTO UCCIIEIOBAHUSA U PalOCTH CAMOCTOSITEIbHOIO OTKPBITUS
HOBOT'O 3HAHMSL.

OpHa U3 rIaBHBIX 33124 GU3NYECKOTO 00Pa30BaHUS B CTPYKTYpE 001ero oOpa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M HHTEPECa K HaAyKe y OCHOBHON MacChl 00yJarouXxcs,
KOTOpBIC B JAJIbHEHIIIEM Oy TyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax mestenpHOocTH. HO HE MeHee
Ba)KHOU 3aﬂaqeﬁ ABJISICTCA BBIABJIICHUEC U ITOAT'OTOBKA TAJIAHTJIMBBIX MOJIOABIX JIIOIIGﬁ IJIA ITPOJOJIZKCHU A
00pa3zoBaHUs U AaJbHEHIICH TPOPECCUOHATBLHOM JISATEIILHOCTH B 00JIACTH €CTECTBCHHOHAYYHBIX
WCCJICIOBAaHUH U CO3JJAaHHH HOBBIX TeXHOJIOTHUN. COTIaCHO MPUHATOMY B MEXIYHAPOHOM COOOIIECTBE
omnpexaeneHuio, «EctecTBEeHHOHAYyYHAs! TPAMOTHOCTB — 3TO CIIOCOOHOCTH YeJI0BEeKa 3aHUMATh aKTHBHYIO
Ipa’XaIaHCKYIO IMO3UIHIO 1O 06HI€CTBCHHO 3HAYMMBIM BOIIPOCaM, CBA3aHHBIM C CCTCCTBCHHBIMH HaAYKaMH, U
€ro TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HiesMU. HaydHO rpaMOTHBIN 4eTTOBEK CTPEMUTCS
Y4acTBOBATh B apryMCHTUPOBAHHOM O6CY)KJI€HI/II/I HpO6J’I€M, OTHOCAIIMXCA K €CCTCCTBCHHBIM HaYKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HETO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4HO O0BACHATH SABJICHUA,
— OILICHHUBATh U IIOHUMATH 0COOCHHOCTHU HAaY4YHOTr'0 UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCIIOJIb30BATh HAYYHBIC TOKA3aTCIIbCTBA JJIA MMOJIYUYCHWA BBIBOAOB.

N3yuenue ¢pu3nku cniocoOHO BHECTH pelIaloluil BKIaa B GopMHpoBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00Y4YaIOLINXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn nzydenus GpU3MKMA HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus onpenenaeHsl B Konnenuu
npemnoiaBanus yueoHoro npenmera «®dusnka» B 00pa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanmu,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHOU perenneM Komrernn
MunucrepcTBa npocserienus: Poccuiickoit @eneparuu, npotokon ot 3 gexadpst 2019 r. Ne [1K-4BH.

[enu nzydyenus pusmku:

— mpuoOpeTeHne UHTepeca U CTPEMIICHHS, 00yJaroIMXCs K HAyYHOMY U3yYEHUIO TPUPOJIbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEHH;

— pa3BUTHE NPECTABICHUN O HAYYHOM METO/I€ MM03HaHUs U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSM;



— (¢opMHpOBaHUE HAYYHOTO MUPOBO33PECHUS KaK Pe3yJIbTaTa N3Y4YEeHHUsS] OCHOB CTPOCHUSI MaTepPHH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE MIPEACTABICHUH O POIU (HU3UKHU JUIS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayiei nmpodeccuoHanbHOM NesITeIbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JajbHEiIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa30BaHUs 00SCIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MCEXAHUYCCKUX, TCILJIOBBIX,
OJICKTPUYCCKUX, MAIrHUTHBIX U KBAHTOBBIX ABJICHUAX,

— an06peTeHHe YMCHI/Iﬁ OIMCBLIBATH U OOBICHATH (1)I/ISI/II'ICCKI/IC SIBJICHHU S C UCIIOJIBb30BaHHUEM
IMMOJIYYCHHBIX 3H8.HI/II71;

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

— pa3BUTUE YMEHUH HAOII0aTh IPUPOIHBIE SIBJICHUSI U BBIIOJIHATH OIBITHI, JAOOPATOpHbIE PA0OTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPUTENIBHBIX TIPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0bOTHI ¢ nH(popManHel (PU3HIECKOTO COACPKAHUS, BKITIOYast HH(PpOpMAIIHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTUUYECKOE OIICHUBAaHNE HH(POpMAIIHH;

— 3HAKOMCTBO O cepamu MpodecCHOHATBHON IeATEIPHOCTH, CBI3aHHBIMU C (PU3HKOM, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXKCHUAX (1)1/131/111601(01‘/'1 HAyKH.

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

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



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

7 KJIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
®du3nka — HayKa 0 IPUPOJIe, H3ydaeT (PU3NIEeCKHe SBICHUS: MEXaHHUECKUE, TeIIOBBIC, JICKTPUYCCKHE,
MAaruuMTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3mepenue ¢puzndyeckux BenuunH. @usndeckue npubopsl. [lorpemHocts
n3MepeHuil. MexxyHapoaHas CuCTeMa CAMHULL.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH U3Y4alOT NpUpoay. EcTecTBeHHOHAYYHBIM METO/] TO3HAHMS:
HaOJII0IeHNe, TOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT 110 IIPOBEPKE T'MIIOTE3,
o0bsicHeHue HabogaeMoro apieHust. Onucanue GU3nuecKkux sBJICHUH C TOMOIIBIO MOJIENIEH.

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

2. ®usnueckue npruOOPHI ¥ MPOLEAYPa MPSIMBIX H3MEPEHHUI aHAJIOTOBBIM U IIU(PPOBBIM IPHUOOPOM.

JlabopaTopHbie padoThI U ONBITHI
1. U3mepenune o6bEMa JKUAKOCTU U TBEPOTO TENA.

2. OnpefiesieHre pa3MepoB MaJIbIX TEJl.
Pa3znen 2. [lepBoHavaibHbIE CBeJIEeHUS 0 CTPOEHUU BellleCTBA

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOUIUE JUCKPETHOE CTPOCHUE
BeniecTBa. OIBITHI, T0Ka3bIBAIOIIUE IUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxkeHue yactull BeuiecTsa. CBA3b CKOPOCTH ABMIKEHHSI YacTUIL C Temreparypoil. bpoyHoBckoe
nBkenue, 1Mdpdysus. BzaumoseiicTBue yacTUIl BEIECTBA: MPUTKEHUE U OTTATIKUBAHHE.

ArperaTHble COCTOSTHUS BELIECTBA: CTPOECHUE Ia30B, KHUJIKOCTEH U TBEPABIX (KPUCTAIUINYECKUX ) TEIL.
B3aumocBsI3p MEX1y CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U UX aTOM,HOMOJIEKYJISIPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbl. B3aMOCBS3b MEX/1y CBOMCTBAaMH BELIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSAX M UX aTOM,HOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX
cocTostHUI BoJbl. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

JdemoHcTpauuu
1. HaGmroieHne OpOYHOBCKOTO JBMXKEHUS.
2. HaGmronenue nudys3un.

3. HaGnronenue siBneHuid, 00bICHIIOMUXCS MPUTSHKEHUEM HIIA OTTAIKUBAHUEM YaCTHUIl BEIIECTB.

JlaGopaTopHble ONBITHI
1. Onenka auamerpa aroMa METOI0OM PSIIOB (¢ UcToyib3oBaHueM (hoTorpaduii).
2. OnBITH O HAOIIOIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSI.

Paznen 3. /IBu:xeHue U B3aUMO/IeliCTBUN

Mexannueckoe ABuxkeHue. PaBHOMepHOE U HepaBHOMEpHOE BHKeHHE. CKOpocTh. CpeltHssl CKOPOCTh ITPH
HEPAaBHOMEPHOM JIBH)KEHHMH. Pacuér myTu 1 BpeMeHH JIBUKEHUS. PABHOMEpHOE 1 HEPAaBHOMEPHOE IBUKEHUE.
Cxopoctb. CpenHssi CKOpOCTb IIPU HEPABHOMEPHOM ABM)KEHHUU. Pacu€T myTu u BpeMEHU JBUKECHMUS.



SBnenne nHepuu. 3aKOH WHEPHHUU. B3anMoeiicTBre Ten Kak IpUuYrnHa U3MEHEHHSI CKOPOCTH JIBHKEHUS
Ten. Macca kak Mepa HHEePTHOCTH Tena. [ImoTHOCTh BemecTBa. CBSA3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYII B
enuHuIEe 00bEMA BENIECTBA.

Cuna xak xapakTepucTHKa B3auMoencTBus Ten. Cuia yrnpyroctu u 3akoH I'yka. M3smepenue cuisl ¢
MOMOIIBIO AUHAMOMETpA. SIBJI€HHUE TATOTEHU U cuia TsbkecT. Cuna Tsbkectu 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 JBUKEHHS Tefa.

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. OnpesiesiecHHe CKOPOCTH PABHOMEPHOTO JIBHXKCHHS (IIAPUKA B KUIAKOCTH).

2.0npeneneHue IUIOTHOCTH TBEPIOTO Tea.

3. OnBITH, TEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHU (edopMaliin) npy>KUHBI OT MPUII0KEHHON
CHJIBL.

4. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJIBKEHUS OT BeEca TeJla U XapakTepa
COIPUKACAIOIIUXCS TIOBEPXHOCTEN.

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

Jasnenue. CriocoObl yMEeHbIIIEHUS U YBEIHUEHUs AaBieHus. JlaBneHue ra3a. 3aBUCMMOCTh JaBJICHUs ra3a
oT 00séMa, Temmieparypsl. [lepenaua naBnenus TBEPABIMH TEJIaMH, KUAKOCTAMHU U Tazamu. 3akoH [lackans.
ITueBMaTHuyecKkue MalIuHEL. 3aBUCUMOCTE JaBJICHUS ) KUJIKOCTHU OT FJ'Iy6I/IHI>I. FI/IleOCTaTI/ILIeCKI/Iﬁ ImapaJaoKc.
CooOmaromuecs cocyasl. [ uapaBinyecKkue MeXaHU3MBbI.

ATtMmochepa 3emian u aTMocdepHoe AaBiaeHue. [IpudnHbl cylecTBOBaHHS BO3IYIIHON 000I04KH 3eMJIH.
OmnsitT Toppuuennu. Mzmepenue atmochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTr0 JaBJICHUS OT
BBICOTHI HaJl YpOBHEM Mopsl. [Ipubopsl 11 n3MepeHust atMochepHoro JaBiaeHuUs.

JlelicTBUE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeiTankuBaromas (apxumenoBa) cuiia. 3akoH
Apxumena. [InaBanue Ten. BozgyxomnnaBaHue.

JdemoncTpanuu

1. 3aBMCUMOCTB 1aBJIEHUS T'a3a OT TEMIIEPATYPBHI.

. [lepenava naBiaeHUs )KUJKOCTHIO U Ta30M.

. Coobmiaroruecst COCy/Ibl.

. I'mapasinueckuii npecc.

. [IposiBnenue nencTBrsa aTMoCc(hepHOro 1aBICHHUS.

. 3aBUCHMOCTH BBITATKUBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea U TUIOTHOCTH YKHUJIKOCTH.
. PaBeHCTBO BBITAJIKUBAIOIIEN CHUJIBI BECY BHITECHEHHOM JKHIKOCTH.
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8. YcnoBue miaBaHus TE: IIABAHUE WIIH MOrpy>XCHUC TCJI B 3aBUCUMOCTU OT COOTHOLICHUS IUIOTHOCTEH
TCJ1a U X KUIKOCTH.

JlabopaTopHbie padoThI U ONBITHI
1. UccnenoBanue 3aBUCMIMOCTH Beca Teja B BOJIE OT 00bEMa MOTPY>KEHHOH B KUAKOCTh YACTH Tela.



2. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI, AEHCTBYIOIIEH HA TEJO B AKUJIKOCTH,
0T 00bEMa NOTPYKEHHOH B )KUJIKOCTh YaCTH TeJla ¥ OT TUIOTHOCTH JKUKOCTH.

Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEpPIrus

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblYar, 6J0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBecus poryara. [Ipumenenue
MIpaBWJIa PaBHOBECHUS pblyara K 0JIOKy. «3050Toe mpaBmio» Mexanuku. KI1J[ mpocTeix MEeXaHU3MOB.
[TpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sueprusi. Kunernueckas u noreHuuanbHas sueprus. [IpeBpaiienue olHOro Bujia
MEXaHUYECKOHN SHEepPTruu B APyroil. 3aKOH COXpaHEHUsI YHEPTHH B MEXaHUKE.

JdemMoncTpanuu
[TpuMepbl MPOCTBIX MEXAaHU3MOB

JlaGopaTopHble ONBITHI

1. Onpenenennie paboThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBMKEHUU TeJa 110 TOPU30HTAIBLHOMN
MMOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHS phluara.

3. Usmepenne KIIJI HakJIOHHOM MJIOCKOCTH.

4. 3ydenune 3aKkOHA COXPAHEHUS MEXaHUYECKOU IHEPTUH.

8 KJIACC

Pa3pgen 1. TensioBbIe IBJICHUSA

Mopenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BerecTBa. Kpucrammueckue u amopgHbIe Tela.
OOBsICHEHUE CBOMCTB ra30B, JKUIKOCTEH U TBEPIBIX TS HA OCHOBE TIOJIOKEHUH MOJICKYIISPHO -
KHHGTH‘ICCKOﬁ TeOpI/II/I. CMaLII/IBaHI/Ie 158 KaHI/IJ'IJ'ISIpHI)Ie SABJICHU . TGHJ'[OBOG pacmnpeHHe U CXKaTuce.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TETNIOBOTO ABUKEHUS YACTHLL.

Baytpennss sueprust CriocoObl U3BMEHEHUsI BHYTPEHHEH dHEPTUU: TEIIonepeaya U COBepIieHue paboThl.
Buzel reruionepenaun: TeENIONPOBOIHOCTb, KOHBEKLINS, U3JIyYCHUE.

KonnuecTBo TeminoTel. Y aenpHas TEIIOEMKOCTD BelllecTBa. Termio00MeH U TeIOBOE paBHOBECHE.
VYpaBHeHue TeroBoro 6ananca. [InaBnenne u oTBepJeBaHUE KPUCTALUTUYECKUX BEIIECTB. Y AelbHas
teruioTta TaBneHus. [lapoodpazosanue u konnencanus. Mcenapenne (MC). Kunenue. Y nenbHas TemioTa
nmapooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATypPhbl KATIEHHS OT aTMOC(HEPHOTO JaBJIeHHs. BiIaxkHOCTh BO3/ayXa.

DHeprus TOMBa. Y IeJbHas TEIJI0Ta CrOPaHUs.

[punnunst padots! Temnosbix apurateneil. KI1/1 reroBoro asurarens. TenioBble IBUraTeNu U 3allUTa
okpyxaromeit cpeasl (MC). 3akoH coxpaHeHus U MpeBpalleHus YHEPruH B TeIoBbIX nporeccax (MC).

JdemMoHcTpanuu

1. HaGmoienne OpOYHOBCKOTO JBMXKEHUS

. Habmonenue muddy3umn

. HabGronenue siBleHUi cMaunBaHUs U KallWJUISIPHBIX SIBICHUN

. Habnroienue TemnnoBoro paciupeHust Tei

. I3MeHeHue naBneHus ra3a npu H3MEeHEeHUH 00bEMa M HarpeBaHUM UITH OXJIaXKIACHUU
. [IpaBuina uamMepeHus TeMieparypsl

. Bugpl Ternonepenaun
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. OxytaxkieHne mpy CoOBEpIIEHUH pabOThI



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

11. Habnronenne KumeHus

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

JlabopaTopHbie padoThl U ONBITHI

1. OnbITHI IO OOHAPYKEHUIO JCHCTBUS CHII MOJICKYJIIPHOTO TIPUTSDKCHUS

2. OTBITHI 10 HAOIOICHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUIKOCTEH U TBEPIBIX T

4. OmpenencHre TaBICHUS BO3IyXa B OAJUIOHE IIMPHUIIA

5. OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBIICHUSI BO3/yXa OT €ro 00bEMa U HArpeBaHUs WU
OXJTKICHUS

6. MccrnenoBanue siBICHUS TETNIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOM U TOpsiYei BOJIBI

7. OmipenieneHne KOJMYECTBA TEIUIOTHI, MOIYYEHHOTO BOAOH MPH TEIUIOOOMEHE C HarpEThIM
MCTAJUIMYCCKUM HUJIUHAPOM

8. Onpenenenne yaenpHON TEINIOEMKOCTH BEIIECTBA

9. MccnenoBaHue mpouecca nCHapeHust

10. OmpeneneHrie OTHOCUTEIHHON BIQKHOCTH BO3TyXa

Pa3znen 2. DiiekTpuyeckne 1 MArHUTHBIE SIBJIEHUS

SHGKTpI/ISaHI/If{ TCII. I[Ba poaa SJICKTPUICCKUX 3apAa0B. B3aHMOﬂeﬁCTBHe 3apPsAKCHHBIX TCII. 3aKoH Ky.]'IOHa
(3aBI/ICI/IMOCTL CHJIBI B3aMMOJACHCTBUS 3apAKCHHBIX TCJI OT BEJIMYUHBI 3apA0B U paCCTOAHUA MCIKIAY TeJ'IaMI/I).

OnexTpudeckoe nose. Hanpsxk€HHOCTD anekTpruyeckoro nois. [IpuHnun cynepno3unum 31eKTpUIecKux
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsa0B. DaeMeHTapHbIN anekTpuyeckuil 3apsia. Ctpoenue atoma. [IpoBogHuku
U IUDJIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

3H€KTpI/I‘-IeCKI/II71 TOK. Y CJIOBHUS CYHICCTBOBAHUA SJICKTPUICCKOTO TOKA. M cTOYHHKH ITOCTOSSHHOI'O TOKA.
Z[eﬁCTBHH QJICKTPHUYICCKOI'0 TOKa (TeHHOBOC, XUMHUYCCKOC, MarHHTHOG). 3HeKTpI/I‘ICCKHI>'I TOK B XKUJKOCTAX
H rasax.

Onextpuueckas nenb. Cuia Toka. JnekTpuyeckoe HanpspkeHne. ConpoTHBIIEHNE POBOIHUKA. Y AETTBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH Oma Juid yyacTka uenu. [locnenoBarenbHoe U napasuienbHOE COETUHEHNE
IIPOBOJTHUKOB.

PaGota u MoIIHOCTD AMeKTpruyecKoro Toka. 3akoH J[xoysns - JIeHna. DnexkTpruueckue Henu 1 noTpeduTenu
ANIeKTpUYecKoi s3Hepruu B ObITy. KopoTkoe 3amMbIkaHuE.

[TocTostHHble MarHuTHl. B3aumoaeiicTBUE MOCTOSIHHBIX MAarHuToB. MarHuTHoe nojie. MaraHuTHoe nosie
3eMJIM 1 ero 3HadYeHue 1S )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE MoJie SJIEKTPUYECKOrO TOKA.
HpI/IMeHeHI/Ie SJICKTPOMArduTOB B TCXHHUKE. ﬂeﬁCTBHe MardmMTHOTIO I10JIA Ha ITPOBOJHUK C TOKOM.

BHCKTpOI[BI/IF aTeJIb NOCTOSHHOTO TOKa. McIionbp30BaHNe BHCKTpOI[BHTaTeHCﬁ B TCXHHUYCCKHX yCTpOﬁCTBaX )51
Ha TpaHCHOPTE.

OnbiTel @apanes. SBnenue snekTpoMarauTHON MHIYKIMHU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoObl
MOJTyYEeHHUS DIIEKTPUUYECKON SHEPTUH. DIEKTPOCTAHIIMH HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUH.



JdemoHcTpauuu

1. Dnexrtpuzanus Tein

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

DneKTpocTaTH4ecKast HHIyKIUs

3aKOH COXpaHEHMsI DJICKTPUUECKUX 3apsI0B

[IpoBOIHMKY U AUBIIEKTPUKHU

MonenupoBaHu€e CUIIOBBIX JUHHUM 2JIEKTPUYECKOTO MO

e I i

HcTouHNMKH MOCTOSHHOTO TOKA

9. [lelcTBUS 2JIEKTPUUYECKOTO TOKA

10. DnekTpuyeckuil TOK B )KUJIKOCTU

11. I'a30BBIit pa3psg

12. 3mepeHue cuiibl TOKa aMIIepMeTPOM

13. M3amepeHue JIeKTpUYeCcKOro HaIpsDKEHUsT BOJIBTMETPOM

14. PeoctaT u Mara3uH CONpOTHUBIICHUI

15. B3aumoaelicTBrE TOCTOSTHHBIX MarHUTOB

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

18. OmbIT Opcrena

19. MarauTHoOe 1oJie ToKa. DJIEKTPOMArHUT

20. JleficTBUE MarHUTHOTO IOJIsI HA IPOBOJAHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOIO TOKa

22. UccnenoBaHue sIBJICHUS AIEKTPOMArHUTHON MHAYKITUH

23. OnsiTel Papanes

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

JlabopaTopHbie padoThl U ONBITHI

1. OnbIThI 10 HAOTIOACHUIO STEKTPU3AINH TeJ MPU CONTPUKOCHOBEHUHU

2. HccnenoBanue NeHCTBUS 3JEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U JUDJIEKTPUKU

3. COopka u mpoBepKa padOThl AIEKTPUUECKOM 1IETIH MMOCTOSTHHOTO TOKA

4. VI3mepeHue u peryupoBaHUE CUITBI TOKA

5. MHccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3 PE3UCTOP, OT COMPOTHBIICHHSI PE3UCTOPA H
HAIIPSHKEHUS Ha PE3UCTOPE

7. OHI)ITI)I, ACMOHCTPHUPYIOINIUE 3aBUCHUMOCTD SJICKTPUUCCKOT'0 COITPOTUBJIICHHA ITPOBOJHUKA OT €TI0 JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEUSHHs U MaTepraia

8. TIpoBepka npaBuiia CI0KEHU HAPSKEHUN MPU MOCIIEIOBATEIILHOM COEAUHEHHUH IBYX PE3UCTOPOB

9. OmpeneneHre MOITHOCTH JEKTPUIECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE

10. KoHcTpyupoBaHue U U3ydyeHHe PabOThbl 3JIEKTPOJBUTraTe s

9 KJIACC



Pa3zgen 1. Mexanunuyeckue siBJICHUA

MexaHndeckoe JBHKCHUC. MaTepI/IaJIBHaH Touka. Cucrema orcuéra. OTHOCUTEIILHOCTh MEXaHUYECKOTO
JABHIKCHUA. PaBHOMepHOC HpHMOHHHefIHOC JABUKCHUC. HepaBHOMepHOG HpﬂMOJ’IHHCﬁHOC JABHXKCHUC.
Cpez[H;m N MTHOBCHHAas CKOPOCTH T€Jia IIpU HEPABHOMEPHOM JIBUKCHHU.

Yckopenue. PaBHOyCKOpeHHOE NTpsAMONTHHEHOE nBIKeHne. CBoOoHOE magenue. OnbITel [anuiies.
PaBHOMEpHOE BHKEHUE TIO OKpYKHOCTH. [lepuon u yactora obpamienus. JInHeHas U yriioBasi CKOPOCTH.
LlenTpOocTpeMuTeNbHOE YCKOPEHHE.

[Iepseiit 3axk0oH Herorona. Bropoi 3axkon Herorona. Tperuii 3akon HerotoHa. [IpuHnun cyneprnozuuuu
CHIL

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

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpeHHe CBOOOIHOTO naieHus. [IBIKeHe IIaHeT
Bokpyr Connua (MC). IlepBast kocMuueckasi ckopocTb. HeBecoMoCTh U neperpy3kiu.

PaBHOBecue maTepuaibHON TOYKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKPEIIEHHOM
oCbl0 BpanieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynse Tena. U3menenne numnynbea. MMimynbce cuiibl. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
nsmxenue (MC).

Mexanuueckas paboTa ¥ MOIIHOCTb. PaboTa cui TsxKecTH, ynpyrocTtu, TpeHust CBsi3b SHEPTUU U pabOThI
IToreHnuanbpHas SHEprus Tela, MOAHATOrO Hajl HOBEPXHOCTHIO 3eMild. [loTeHInanbHas 3Heprus CoxaTon

IIPpY>XUHBI. Kunernueckas OHCPI'UA. TeopeMa 0 KMHETHYECKOU OHCPI'Uu. 3aKoH COXpPaHCHUA MEXaHUYeCKOH
OHCPI'UH.

JdemoHcTpanuu

Habmtoienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA

CpaBHeHHE MyTeH U TPACKTOPUM IBHIKEHUSI OJTHOTO M TOTO K€ TeJa OTHOCUTEIHHO PA3HBIX TEJl OTCUETa
N3mepenne CKkopoCTH U yCKOPEHHUSI IPSIMOJIMHEWHOTO IBUYKECHHUS

HccnenoBanne npHU3HAKOB PaBHOYCKOPEHHOI'O JBUKEHUS

IS NS

HaGnronenne nBrXeHUs Tela 1Mo OKPYKHOCTH
6. HaGmroteHre MeXaHu4eCKuX SIBIICHHM, TIPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBI)KEHHH OTHOCHUTEJBHO KaOnHeTa GU3NKU
7. 3aBUCHMOCTH YCKOPEHHS Tella OT MacChl TeJla U ACWCTBYIOMIEH Ha HETO CHIIBI
8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJAECUCTBUHU TeI
9. N3meHneHne Beca Tena NpU YCKOPEHHOM JIBH)KECHUHU
10.ITepenaua ummnyiibca Mpy B3aUMOJICUCTBUU TEI
11.IIpeobpa3zoBanus SHEPTUN TIPU B3aUMOJICHCTBUU TE
12.CoxpaHeHre UMITyJIbca IPU HEYNIPYTroM B3auMOJICHCTBUN
13.CoxpaneHue UMIyIbca Npu aOCOIIOTHO YIPYTOM B3aUMOCHCTBUU
14.HabntoieHre peakTUBHOTO JIBH>KEHUS



15.CoxpaneHre MeXaHUUECKOW PHEPTUU PU CBOOOIHOM IaJICHUN
16. CoxpaHeHHe MEXaHUUYECKOM SHEPTUU IIPU JBMKEHUM Teja MO JEHCTBUEM NIPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

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

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

3. OmpenereHue yCKOPSHHS Tella TIPU PAaBHOYCKOPEHHOM JIBUKCHHUHU 110 HAKIIOHHOH IJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBM)KEHUU 0€3 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. MccrnenoBanue 3aBUCUMOCTHU CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenne Ko3pUIIUESHTA TPSHHUS CKOJIBKCHHUS

8. OmpeneneHue xECTKOCTH NMPYKUHBI

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

10.0Omnpenenenre paboThl CHIBI YIPYTrOCTH MPU MOABEME Tpy3a C UCIOIB30BAHUEM HEMOIBHXKHOTO U
MOABUKHOTO OJIOKOB

11.13yueHune 3ak0Ha COXpaHEHUs YHEPTUU

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

Konebarenproe nuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHHI: TEPHUO/I, 9aCTOTa, aMILTUTY/IA.
Matematuueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHeprun npu KoiaedaTeIbHOM ABUKESHUU.
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 BbicOoTa ToHa. OTpaskeHue 3Byka. IHpa3ByK U yIbTpa3ByK.

JdemoHcTpauuu

1. HaGmroienue koneGaHuii Tes MO JeHCTBUEM CUJIBI TSDKECTH U CUJIBI YIIPYTOCTH
2. HaGnronenue kosje0aHMii rpy3a Ha HUTU M Ha TIPYKUHE

3. HaGnronenue BEIHYKIEHHBIX KOJIeOaHUN U pe30HaHca

4. PacripocTpaHeHHe MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHUECKHI PE30HAHC

JlabopaTopHbie padoThl M ONBITHI

1. Onpenenenrie 4acTOTHI U TIEpUOIa KoJIeOaHUH MaTEMAaTHYECKOTO MasTHIKA

2. OmpeneneHne YacTOThI U IEpUoAa KoJeOaHui Py>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Teproa KOJIeOaHUN TTOBEIIEHHOTO K HUTH TPy3a OT JJTMHBI HUTH

4. UccnenoBaHue 3aBUCUMOCTH NIepHoa KojaeOaHni Ipy>KMHHOTO MasiTHUKA OT Macchl Ipy3a
5. IlpoBepka HE3aBUCUMOCTH Tlepro/a KojeOaHuii rpy3a, MOBEIIEHHOTO K HUTH, OT MaccChl Irpy3a

6. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD MEpr0/1a KoJeOaHui MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a U
XKECTKOCTU IIPYKUHBI

7. U3mepenne ycKopeHus CBOOOTHOTO TaIeHHUS

Pa3znes 3. JjieKTPOMArHUTHOE 1M0JI€ M JIEKTPOMATHUTHbIE BOJIHBI



DNEeKTpOMarHUTHOE MoJje. DIEKTPOMAarHUTHbIE BOJIHBL. CBONCTBA AJIEKTpOMAarHUTHBIX BoJH [Ikana
3JIEKTPOMArHUTHBIX BOJIH. VCIIO/Ib30BaHME HIIEKTPOMATrHUTHBIX BOJIH JJIs 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{CHI/IG CBOMCTB QJICKTPOMArduTHBIX BOJIH C ITIOMOIIBIO MOOMJILHOT'O TCJ'Ie(bOHa

Pa3nen 4. CBeToBbIe AIBJICHUSA
JlyueBas monens cBera. Mcrounuku ceta. [IpsmonuneiiHoe pacnpoctpanenue csera. 3armMenus ConHua u

Jlynsl. Otpakenue cBeta. [lmockoe 3epkaino. 3aKOH OTpasKeHUs CBETa.

[Tpenomiienne cBera. 3akoH npenomieHus ceera. [lonHoe BHyTpeHHee oTpakeHne cBera. Vcrnonap3oBanue
IMOJIHOT'O BHYTPCHHETO OTPAaXCHUA B OIITUUCCKHUX CBCTOBOAAX.

JInnza. Xop myuedt B tuH3e. Ontudeckas cucreMa (oToarmapara, Mukpockorna u teneckona (MC). ['na3
KaK OITHYECKasi cucreMa. bin3opyKkocTh U AabHO30PKOCTb.

Pasnosxxenune 0enoro ceera B CIICKTD. Omnprtel HetoTona. Cnoxxenue CIICKTPAJIbHBIX IIBETOB. HI/ICHepCI/Iﬂ
CBCTa.

JlemoHCTpanumn
[IpsamonuHeiiHOe pacipoCTpaHEHHE CBETA.

OTtpaxkeHue cBera.

[Tonmy4yenue n300paXkeHU B IJIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.
[Ipenomienue ceera.

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

e B o e

[Tonyuenue n300paskeHU ¢ TOMOIIBIO JIMH3.

9. Ipunnun aeictBus GoToanmapaTa, MUKPOCKOIIA U TEIECKOIA.
10.Mopens rnasa.

11.Pa3znoxenune 6eoro cBeTa B CIEKT).

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

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

2. I/ISy‘{CHI/IC XapaKTCPUCTHUK I/1306pa)KCHI/I$I mpeamMceTa B IJIIOCKOM 3€pKaJic.

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

4. Tony4yeHue n300paxxeHMi ¢ TOMOIIBIO COOMPAOIIIEH JIMH3BI
5. Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3HI.

6. OmbITH IO PA3JI0KCHUTO Oenoro ceera B CIICKTP.

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

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Omneitel Pe3epdopna u mmanerapruas Moaenb atoma. Mojens aroma bopa. Mcnyckanue u morsomeHnue
cBera aroMoM. KBaHThI. JInHeUaTbie CIEKTPHI.

PagnoaktuBHOCTB. Anb(da, 6eta u rammanznydenus. CTpoeHrne aToMHOro siipa. Hykinonnas mogens



aToOMHOTO siapa. M30TonsbI.
PannoaktuBHble npeBpaienus. [lepuoa nmomypacnaga aTOMHBIX siAEp.
S nepuble peakuuu. 3aKOHBI COXPAHEHHUSI 3apSJ0BOT0 U MACCOBOTO YHCE. DHEPIHsl CBS3U aTOMHBIX SI/IEp.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u nenenus saep. Mcrounuku sneprun Connna u 38€3n (MC).
Snepnas snepreTuka. JIeicTBUS pagroaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3msl (MC).

JdemoHcTpanuu

1. CrieKTphl U3Ty4E€HUS U MOTJIOMICHUS.

2. CexTpsl pa3IndyHbIX ra3oB.

3. CnexTp BoaoOpoIa.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka MOHU3UPYIOIIUX U3ITy4YCHHH.

6. Perucrparus usiny4eHus NPUPOJIHBIX MUHEPATIOB U IIPOJIYKTOB.

JlabopaTopHbie padoThI U ONBITHI
1. Habmro1eHue CIUIONIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHUS.

2. UccnenoBaHue TPEKOB: H3MEPEHHE YHEPTUU YACTHIIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).
3. U3mepenne paanoakTHBHOTO OHA.

IoBTOPUTENHLHO-00001IAIOIINI MOTYJIb

[ToBTOpHTENEHO-0000IIAIOINI MOAYIIb IPEJHA3HAYEH [T CHCTEMATH3aluU U 0000IEHHUS IIPEIMETHOTO
COZIEp KaHUs M OTBITA JESATEIHLHOCTH, IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca PU3UKH, a TAKKe IS
noAroToBku K OCHOBHOMY IOCYIapCTBEHHOMY SK3aMeHy Mo (hu3uKe /it 00yJaromuxcs, BBIOPaBIINX 3TOT
y4eOHBII peIMeT.

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

HpI/IHI_II/IHI/IaJ'ILHO JE€SATEIbHOCTHBIN XapaKTEp JAHHOI'O pa3Jciia pC€aiu3yeTcCsd 3a CU€T TOr0, 4TO y4Jaluecsa
BBIITOJHAIOT 3aaHWsA, B KOTOPBIX UM IMPCAJIaracTcCs:

— Ha OCHOBE TOJIYYCHHBIX 3HAHHUM pacliO3HaBaTh U HAYYHO OOBSCHATH (PU3MUECKUE 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 )IOCTI/I)KGHI/Iﬁ COBPEMEHHBIX TeXHOHOFI/IfI,
HAIpuMmep, MPakTUICCKOro UCIIOJIb30BAHUA PA3JINYHBIX HCTOYHHUKOB SHCPIUH Ha OCHOBEC 3aKOHA IIpEC-
BpalCHUA U COXpaHCHHA BCEX U3BCCTHBIX BUOB SHCPIUH.

Kaxast ¥3 TeM JaHHOTO pa3jienia BKI0YaeT SKCIIePUMEHTAIbHOE UCCIIeI0BaHe 0000IIIafoIIero
xapakTepa. Pazzien 3aBepiaeTcs mpoBEICHUEM THATHOCTUYECKOM U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI
MIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

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

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ocnumanue:
— TPOSIBIIEHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pU3HUECKOl HAYKH;
— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSM POCCUICKUX YYEHBIX (PU3HUKOB.
I'pasicoanckoe u 0yxoéHo-npascmeennoe 60Cnumanue:

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

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

— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB Q)HSHHGCKOI;'I HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHHUA,
CTPOroCT, TOYHOCTH, JIAKOHUYIHOCTH.

HEHHOCI”M HAYYHO20 NO3HAHUA:

— OCO3HaHME IIEHHOCTH (PU3NIECKOI HayKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHMS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BA)KHEUILIEH COCTABIIAIONIEH KYJIbTYpPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, UHTEpECca K UCCIEeI0BATENbCKON e TEIbHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

— OCO3HAHME LIEHHOCTHU 0€30M1acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH TIPaBUJI O€30MaCHOTO MOBEECHUS Ha TPAHCIIOPTE, HA JIOPOTaX, C ANEKTPUUECKUM U 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 PCIICHHUU MPAKTUYCCKUX 3aaaYd (B paMKax CEMbU, IIKOJIbI, TOpPOJaA, Kpaﬂ)
TEXHOJIOTUYECKOM U COLTHAIbHOM HAITpaBJICHHOCTH, TpCGYIOH_[I/IX, B TOM YHCJIC U (bI/ISI/I‘{CCKI/IX 3HAHUI;

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

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

— OCO3HaHHE TNO0ATHHOTO XapaKTepa IKOJIOTHYECKUX IMPOOIEeM U MyTel X pelieHusl.
Aoanmayusa 00yuarouiezoca K U3MEeHAIUWUMCA YC08UAM COUUATbHOU U RPUPOOHOIL cPedbl:

— TOTPeOHOCTH BO B3aUMOJICHCTBUY MPH BBHITIOJIHEHUH HCCIIEIOBAHUN U TPOEKTOB (pu3nuecKon
HaIIPaBJIECHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSAM JPYTHX;

— TMOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO e TEIIbHOCTD;



— TOTPeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHHM, B TOM YUCIIe (HOPMYITHPOBAThH MJICH, TTOHATHS,
TUTIOTE3bl O (U3MYECKUX OOBEKTAX W SIBICHUSIX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (pr3MKH;
— TUIAHUPOBAHME CBOETO PA3BUTHS B MIPHOOPETCHUN HOBBIX (PU3NUYECKUX 3HAHUM;

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

— OLIEHKA CBOMX JICHCTBUH C yUETOM BIIMSHUS HAa OKPYXKAIOIIYIO CPEY, BO3MOKHBIX TTI00ATbHBIX
OCJIEJICTBUM.
METAIIPEIMETHBIE PE3YJIbTATDI

yHHBepcaJILHLIe NMo3HABATeJbHBIE JelicTBHUS

ba3zoenie nocuueckue oeiicmeu:
— BBISABJIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN 0ObEKTOB (SIBICHUI);
— yCTaHaBIUBAaTh CYIIECTBEHHBINA MPU3HAK KIACCH(PUKAIMU, OCHOBAHHUS JIJIsl 000OIIEHUS U CPABHEHUS,

— BBIIBJIATH 3dKOHOMCPHOCTHU U ITPOTUBOPCYUA B PACCMATPUBACMBIX (I)aKTaX, JaHHBIX 1 Ha6J'IIOI[eHI/IHX,
OTHOCAIIUXCA K (I)I/ISI/I‘ICCKI/IM SABJICHUAM,

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

— CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 pelieHus yueOHol (pu3ndeckoil 3ajauun (cpaBHEHNE HECKOJIBKHIX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIIee MOAXOIAIIETO C YIETOM CaMOCTOSTEIEHO BBIICTICHHBIX
KpUTEPUEB).

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

— MNPOBOAUTH IO CAMOCTOSATCIBHO COCTABJICHHOMY IIAHY OIIBIT, HECIIOKHBIN (I)I/ISI/ILIGCKI/II\;I
OKCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (I)I/I3I/I‘ICCKOI"O SABJICHUA,

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

— CaMOCTOSITENHHO (POPMYIHPOBATH 0OOOIIICHHUS U BHIBOIBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

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

Paboma c ungpopmayueii:

— TPUMEHSTH PA3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIPOCHI IIPH MMOUCKE U 0TOOpE MHPOPMALIUU UITH
JAHHBIX C YU4ETOM NPEeASIOKEHHON YueOHOH (pU3NUeCcKOi 3aauu;

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

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (JOPMY MpeAcTaBIeHUS HHPOPMAIUN U UILTIOCTPUPOBAThH
pelIaeMble 3a/1a4u HECIIOKHBIMHU CXeMaMU, TuarpaMMaMu, HHON TpaduKoil 1 UX KOMOMHALIUSAMHU.



YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

— B X0/JIe 00CyXIeHHs yueOHOro MaTepuana, pe3yJibTaToB JJabopaTOPHBIX Pa0OT U MPOEKTOB 3374aBaTh
BOTIPOCHI IO CYIIECTBY O0CY»XTaeMOM TEeMbI M BBICKA3bIBATh UJICH, HALICJICHHBIE Ha pPEIICHUE 3a7a9d U
noJiep>KaHue OaroXenaTeaIbHOCTH OOLICHHUS;

— COIIOCTABJISATh CBOM CYXKJEHUS C CY)KICHHSMU JAPYTUX YIACTHUKOB JUAIOra, OOHAPYKUBATh
pa3auvmue U CXOJCTBO MO3ULIUH;

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

— MyOJIMYHO MPEACTABIATH PE3YAbTAThl BHIMOIHEHHOTO (DU3HMUECKOro OMbITa (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmuasn deamenpbHOCMb (COMPYOHUYECHE0):

— MOHHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ MHIWBUYyaTIbHOU paObOTHI IPH PEIICHUN
KOHKPETHON (PU3UYECKOM MPOOIEMBI;

— MPUHUMATH IEJIM COBMECTHOM JCATEIHPHOCTH, OPTaHU30BBIBATh ICUCTBHS 110 €€ JOCTHIKCHHIO:
pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTast KAUCCTBCHHOI'O PE3yJjibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUWHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
chopMyITUpPOBAaHHBIM YYACTHUKAMH B3aUMOICUCTBHUSI.

YHuBepcanbHbIe peryJIaTHBHbBIE 1eHCTBUSA

Camoopzauusauu;l:

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

— OPUEHTUPOBATHCS B PA3IIUYHBIX MOJAX0AAX NPUHATHUS pelieHUul (MHIUBUAYAIbHOE, IPUHATHE
pelleHts B IpyIe, IPUHATUE PEIIEHUH rpyTIoi);

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

y4ETOM HUMEIOLIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh IpeJiaraeMble
BapUaHTHI PEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIIEHKY CUTYallUU U TpeJiaraTh 1jiaH e€ u3MEHEeHHS,

— O0OBSACHATH IPUYUHBI JOCTUKEHUS (HE JOCTHKEHUS) pe3y/IbTaTOB AESITEIbHOCTH, AaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBBI B JACSITEILHOCTH (B TOM YHCIIE B XOJ] BBIIOJIHEHUS (PU3HMUECKOTO UCCIEAOBAHUS
201041 HpOGKTa) Ha OCHOBE HOBBIX O6CTO$IT€JILCTB, U3MCHUBIINXCSI chyauHﬁ, YCTAaHOBJICHHBIX OIHI/I6OK,
BO3HUKIIIUX TPYAHOCTEW;

— OLCHUBATb COOTBCTCTBUEC PE3YyJIbTaTa HCJIU U YCIOBUAM.

3M0l(ll0HaJleblﬁ UHmMmesliekm:



— CTaBUTH ce0s Ha MECTO JAPYroro yejaoBeKa B X0/1€ CIopa WK JUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTo.

Ipunamue cedsn u opyaux:

— MpU3HABaTh CBOE MPABO HA OLIMOKY MPH pelIeHuH (U3NUECKUX 3aa4 WK B yTBEPKICHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

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

— HCIIOJIb30BATh MOHATUS: (PU3NYECKHE U XUMHUYECKHE SBJICHUS; HAOIIOACHNE, SKCIIEPUMEHT, MOJIENb,
THIIOTE3a; €AMHNLBI (PU3NYECKUX BEIMYHMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, KUIKOE, Ta3000pa3HOE); MEXAHUYECKOE IBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPACKTOPHS, PABHOACHCTBYIOIIAsA CHII, teopmanus (yrpyras, rmiacTudeckas),
HEBECOMOCTb, COOOLIAIOIINECS COCYbL;

— pasnuyath sBieHus (audQy3us; TemI0Boe IBMKEHNE YAaCTUILl BEIIECTBA; pABHOMEPHOE IBUKCHUE;
HEPAaBHOMEPHOE JIBU)KECHUE; UHEPLIUS; B3aUMOJEHCTBHUE TEJ; PABHOBECUE TBEPBIX TEJI C 3aKPEIUIEHHON
OCBIO BpallleHHsI; [lepejaya JaBiIeHus TBEPABIMU TEIaMU, )KUAKOCTSIMH U ra3aMu; atMmochepHoe
JaBJICHUE; IUIABaHME TE€N; MPEBPALCHUS MEXAaHUYECKONW SHEPIUM) MO OIMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3HUUECKOE SBJICHUE;

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

— OMHCHIBATh U3YUEHHBIE CBOICTBA TN U (PU3UUECKHE SIBICHUS, HCTIONbB3YS (PU3NUYECKUE BETUUUHBI
(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, TIJIEYO0 CHUJTbI, MOMEHT CHJIBI, KOO (PHUITUEHT MOJIE3HOTO IEHCTBHS
MEXaHHM3MOB, KHHETUYeCcKas ¥ MOTEHIMAIbHAS YHEPT Ul ); IPU OMMCAHUH MPABUIHHO TPAKTOBATH
(bu3HYECKUI CMBICIT UCTIONIB3yEeMbIX BETTUYHH, UX 0003HAYCHHS U TUHUIIBI (PU3HMUECKUX BEIUYHH,
HaxoJUTh (POPMYIIBI, CBSA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BETHYUHY C APYTHUMH BETHYMHAMH, CTPOUTH
rpauKu U3y4eHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITHMYHH;

— XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBIICHUS U TPOIECCHI, UCTIOIB3YS MTPaBUia CIOKEHUS
cu (BIOJIb OJTHOM TIpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumeaa, MPaBUiI0 PaBHOBECHUS
phraara (6710Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTUHU; TIPU ITOM
JaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3aITUCHIBATH €0 MaTEMAaTHUECKOE BBIPAKEHUE,

— OOBACHATH (bmnqecxne ABJICHUSA, MPOLECCHI U CBOMCTBaA TCJI, B TOM YHUCJIC U B KOHTCKCTC
CI/ITyaIII/Iﬁ MPAKTUKOOPUCHTUPOBAHHOI'O XapaKTEpa: BbIABIIATE IPUIUMHHO-CIICACTBCHHBIC CBA3HU, CTPOUTDH
00BbsCHEHHE N3 |—2 JTIOTMYECKHX IIAaroB ¢ ONMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3HUECKUX SBJICHHM,
bu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pemiate pacu€THBIC 3a1a4M B 1—2 1eHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nUecKre BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBUE, MO -



CTaBJISATh (PU3NUECKHE BETUYUHBI B (OPMYJIIBI U IPOBOAUTH PACUEThI, HAXOJUTH CIIPABOYHBIE JaHHBIE,
HEOOXOIUMBIE JJIs PEIIeHHUs 3a]a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUHHBI;

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

— MPOBOAUTH OMIBITHI 110 HAOTIOACHHUIO (PUBNUYECKUX SIBICHUN WK (PU3UUECKUX CBOMCTB TEI:
(dbopMynHpoBaTH MPOBEPSEMBIE MPEAOIOKEHHS, COOMPATh YCTAHOBKY U3 IPEJIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH X0 ONBITa U (POPMYIUPOBATH BHIBOJIBI,

— BBITNIOJHSATH MPSMbIC H3MEPEHUS PACCTOSIHUS, BPEMEHH, MAaCChl TeJa, 00bEMa, CHITBI U TEMIIEPATYPHI
C UCIOJIb30BAaHUEM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB; 3aMKUCHIBATH MOKa3aHUS MPUOOPOB C yUETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— TPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OAHOM (pr3nuecKoi BEIMUUHBI OT IPYToil ¢
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JABMKYILErocs Tela OT BpEMEHU
JIBIDKEHUS TeJa; CUIIbl TPEHUS CKOJIbKEHUS OT Beca Tella, KayecTBa 00pabOTKM OBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOIIAIN COIPUKOCHOBEHUS TEI; CUJIBI YIIPYTOCTH OT YAJIMHEHUS
IPYKUHBI; BEITAJIKUBAIOILEH CUJIbI OT 00bEMa MOrPYKEHHON YacTH TeJla M OT IJIOTHOCTH KHUJIKOCTH, €€
HE3aBUCHMOCTH OT INIOTHOCTH T€Jia, OT MIYOHHBI, HA KOTOPYIO MOIPY>KEHO TEJI0; YCIOBUM IIaBaHUsI T,
YCIIOBUH paBHOBECHS pblyara u 0J0KOB); y4aCTBOBATh B INIAHMPOBAHUN Y4€OHOIO UCCIIEI0BaHMUS,
COOMpaTh YCTAHOBKY U BBIMIOJIHATH H3MEPEHUS, CIEAYS MPEIIOKEHHOMY TUIaHy, (UKCHPOBAThH
pe3yibTaThl NOJYYEHHOH 3aBUCUMOCTH (PU3NUECKUX BEJTMUMH B BUJIE NPEUIOKEHHBIX TaOJIUI U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHUS;

— M[OPOBOAUTH KOCBCHHLIC U3MCPCHU A (1)I/I3I/I‘ICCKI/IX BCIIMYHH (HJ'IOTHOCTL BC€IICCTBA ) KUAKOCTH U
TBépI[OFO TCJIa, CUJIa TPCHUA CKOJIBbKCHH A, JaBJICHUEC BO3/1yXad, BhITAJIKUMBAroIas Cuja, I[GI\/'ICTBYIOHIEUI Ha
HOFPY)KéHHOC B XXUIAKOCTB TCJIO, KO3(1)CI)I/H_[I/IGHT MOJIE3HOI'O JECMCTBUS MMPOCTBIX MCXElHI/ISMOB), CIICays
npe):[noxceHHoﬁ HWHCTPYKIUU: IPHU BBIITOJIHCHUN I/ISMepeHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY
1 BBEIUHCIATH 3HAUCHUE HCKOMOM BCJIIMYMHBI,

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

— yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIAIOIIMECS COCYAbL, OapOMETp, pblyar, MOABMKHBIN U HETIOABUKHBIN OJIOK,
HaKJIOHHAs IJI0CKOCTH;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBHUSI W3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOH
Ha MX ONMHCaHus (B TOM YHCIie: TOAIIMITHUKY, YCTPOMCTBO BOJAOIPOBOIA, THIPaBIMYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPUIHEBOW HACOC, APEOMETP), UCTIOIB3YsI 3HAHUS O CBOMCTBAX (PU3UUECKUX
ABJIEHUHN ¥ HEOOXOIUMbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTh HH(GOPMAIUIO O IPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
¢bu3nyecKuX 3HaHUM B MOBCETHEBHOM JKU3HU ISl oOecrieueHus: 0€30MacHOCTH TP 00paIieHnuH ¢
npuOoOpaMy U TEXHUYECKHUMH YCTPOICTBaAaMH, COXpaHEHHsI 3/J0POBbS U COOIIOIEHUSI HOPM
JKOJIOTHUYECKOI0 ITIOBEJICHUs B OKPYXKAIOLIEN CPELE;

— OCYHIECTBIISATh OTOOpP UCTOYHUKOB MHPOpMaIH B ceTh VIHTEpHET B COOTBETCTBHUHU C 3a/IaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHUs Pa3IU4YHBIX HMCTOYHHKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SIBIISICTCS MPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

— HCIOJIb30BaTh MIPU BHITIOJHEHUH YU€OHBIX 3aJaHUI Hay4YHO-TIOMYISPHYIO JTUTEPATypy (PU3NUECKOTOo



CoJIepKaHusl, CIIPaBOYHbIE MaTepHUaJIbI, pECYpPCHI C€TH VIHTEpHET; BIageTh NpuéMamMu
KOHCIIEKTUPOBAHUs TEKCTA, TpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B

APYTYIO;

— co03/7aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIC U YCTHBIE COOOIICHMS Ha OCHOBE 2—3 UCTOYHUKOB
uH(popMauu GU3NYECKOTO COACPKaHMs, B TOM UKCIIe MyOIUYHO AeNaTh KPpaTKUue COOOICHHS O
pe3yJsibTaTax MPOEKTOB WM YYeOHBIX UCCIICAOBAHUI; TPH 3TOM IPAMOTHO MCIIOJIb30BAaTh U3YUEHHBIH
MOHSTUIMHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUICHHUE MTPE3CHTAIIUEIH;

— IIPHU BBIIIOJHCHHU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ paciapeacisitb 00513aHHOCTH B rpyuric B
COOTBETCTBHHU C ITIOCTABJICHHBIMHU 3aJadyaMiu, CJIICAUTDH 3a BbIIIOJIHCHUEM IlJIaHa ,HGfICTBHfI, aZICKBATHO
OLICHUBATh COOCTBEHHBIH BKJIaad B ACATCIIBHOCTD I'PYIIIIbLI; BBICTPAUBATh KOMMYHHKATHBHOC
BSaHMO,Z[efICTBHe, YUUTBIBAsI MHCHUC OKPYKAOINX.

8 KJIACC

ITpenmeTrHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTh y O0yUarOIIUXCSI
YMEHHUI:

— MHCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U MOJIEKYIL,
arperaTHbIe COCTOSIHMSI BELIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tella, HACHILICHHBIA U
HEHACBIIICHHBIN I1ap, BIAXKHOCTh BO3/1yXa; TEMIIEPATYPa, BHYTPEHHSsI SQHEPIUs, TEIJIOBOU JIBUTaTENb;
3JIEMEHTAPHBIN JJICKTPUUYECKUN 3apAJl, JJIIEKTPUUECKOE I10JI€, IPOBOAHUKHU U IUDIIEKTPUKH, IIOCTOSHHBIN
IEKTPUYECKUI TOK, MATHUTHOE I10JIE;

— pasnuyaTh SABJICHUS (TEIJIOBOE PacCIIMPEHUE/CIKaTHE, TEIIoNepe1ada, TEIIOBOE paBHOBECHE,
CMa4yuBaHUE, KAMWLIAPHBIC SBICHUS, UICTIAPCHHUE, KOHICHCAIINS, IIaBJICHUE, KPUCTaUTH3aIlUs
(oTBepaeBaHue), KUTIEHHE, TeIUIonepeaada (TemIonpoBOIHOCTh, KOHBEKIIHS, U3TyUYEHUE); SICKTPU3AIIH
TeJ, B3aUMOJICHCTBUE 3apsIIOB, TEHCTBUS dJEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE
MarHuTOB, JICUCTBUE MAarHUTHOTO TIOJIS HA MPOBOJAHUK C TOKOM, SJIEKTPOMArHUTHAsT MHAYKIIHS) 110
OTHMCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOMINX JaHHOE (PU3UYECKOE
SIBJICHHUE;

— pacro3HaBaTh MNPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
¢du3nyeckre sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHNE U KalUJUIPHBIE SBJICHUS B IPUPOJE,
KpHUCTaJIbl B IpUpoe, u3nydeHue ConHila, 3aMep3aHue BoJ0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
pOCHI, TyMaHa, MHEesl, CHETa; SJIeKTPUUECKUE SIBIEHUS B aTMoc(hepe, AIeKTPUUECTBO JKUBBIX OPTaHU3MOB;
MarHuTHOE 1oJje 3eMild, Apeiid Moo COB, PO MArHUTHOTO TOJIS [Tl )KU3HU Ha 3eMJIe, MOJISIPHOE
CUSIHUE; TIPY ATOM NEPEBOIUTH MPAKTUUECKYIO 33/1a4y B YU€OHYIO, BBIICNATH CYIlIECTBEHHBIE
CBOWCTBa/MpU3HAKN (PU3UUECKUX SIBICHHIA;

— OIIMCHIBAaTh U3yUYECHHBIE CBOWCTBA TeJ U (PU3NYECKUE SIBICHUS, UCIIONB3Ys (PU3NUECKUE BETUUYNHBI
(TeMrieparypa, BHYTPEHHSS SHEPTHsl, KOJMYECTBO TEIJIOTHI, YAeIbHas TEIIOEMKOCTh BEIIECTBA,
yJleNbHas TEeyIoTa MJIaBJIeHUs, yelbHas TemoTa mapooOpa3oBaHus, yielbHas TeII0Ta CTOPaHUs
TOIINBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAlllMHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3/1yXa,
INEKTPUYECKUH 3apsill, CHIIa TOKA, DJIEKTPUUECKOE HANIPSKEHHE, CONPOTUBIIEHUE IPOBOIHUKA, YIEIbHOE
COTIPOTHUBIIEHUE BEIIECTBA, pa00Ta U MOILIHOCTD ANEKTPUUYECKOTO TOKA); TIPU ONMMCAHUU TPABUIIBHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIOIb3yEMBIX BETUUMH, 0003HAUEHUS U €AMHUIBI (PU3NYECKUX
BEJIMYMH, HAXOAUThH (hOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3MUECKYIO BEJIMUYHUHY C JPYTMMH BETUYHMHAMU,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUSI U MPOLIECCHI, UCIIONB3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYTIEPIO3UIINH MO



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

— OOBSICHATH (PU3NUECKUE MPOLIECCHl M CBOICTBA TEJl, B TOM YHMCJIE U B KOHTEKCTE CUTyallui PaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BhIABIATh IPUUMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH 00BbsICHEHHE U3 1 -
2 JOrMYEeCKHX IIaroB ¢ onopoi Ha 1 - 2 u3y4eHHBIX CBOWCTBA (PM3MUECKUX SBICHUN, (PH3HUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; periaTh pacu€THbIC 3a7a4u B 2 - 3 1eHCTBUS, UCTIOJB3YS 3aKOHBI U
(GopMyIbl, cBA3bIBAIOIINE (U3NUECKHE BEIMYUHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3allUChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATh HEIOCTATOK JAHHBIX JUIs peIIeHHs 3a/1a4i, BBIOMPATh 3aKOHBI U ()OPMYIIbI,
HEo0XouMBble 171 €€ pelIeHus, IPOBOAUTh PACYEThl U CPAaBHUBATH MOJYYCHHOE 3HaUYCHHUE (PU3NUECKOI
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMY;

— pacio3HaBaThb HpO6JIeMbI, KOTOPBIC MOKHO PCIIWTDH IIPU ITOMOIIH CI)I/I3I/I‘ICCKI/IX MCTOOOB; UCIIOJIB3YA
OIMHUCAHUC UCCIICAOBAHMs, BBIACIIATEL HPOBCPACMOC MPCAIIOJIOKCHNUE, OUCHHUBATD ITPABUJIBHOCTDL ITOPAAKA
IMPOBCACHUA UCCIICAOBAaHUSA, ACJIaTh BBIBObI;

— TPOBOJUTH OMBITHI 10 HAOJIIOEHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TEJ
(KanuJUIIpHbIE SBJICHMS, 3aBUCUMOCTbD JIaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH
npoIiecca OCThIBaHUS/HarpeBaHuUs MPH M3ITyYSHUH OT I[BETA W3ITyYaroIeil/OTIOMaroIeil TOBEPXHOCTH;
CKOPOCTb MCIIapEeHHUs BOJIbI OT TEMIIEPATYPhl KHUIKOCTH U IUIOLIAAN €€ TOBEPXHOCTHU; HIIEKTPU3ALIUA TeI
Y B3aUMOJIEUCTBUE AIEKTPUUECKUX 3apA0B; B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YyaJIU3allHsl
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB; IEHCTBHUSI MATHUTHOIO TI0JIsl HA IPOBOJAHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AIIEKTPOABHUTATENS IIOCTOSHHOTO TOKA): (POPMYINpPOBATH
IpoBEpsieMbIe MPEAINONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000py10BaHUS; ONIUCHIBATh
XOJ1 OTbITa U (hOPMYIHPOBATH BBIBOBL;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIAXKHOCTH BO3/1yXa, CWUJIbI TOKA,
HAIIPsSZKCHUS C UCITOJIB30BAHUECM dHAJIOT'OBBIX HpI/I60pOB N JaTYUKOB (I)I/I3I/IHCCKI/IX BCJIIMYMH; CPABHHUBATH
PE3YIbTAThL I/I3MepeHI/II71 C y‘{éTOM 3a,I[aHH01>i a0COIFOTHOM MOTPpCIIHOCTHU;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUYECKON BETUYHMHBI OT APYTOM ¢
UCTIONIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCIMOCTh COIIPOTHUBIIEHHUS MPOBOIHUKA OT €T0 JUIUHBI,
IJIOIIAJU TIONIEPEYHOr0 CEYEHHUSI U YIEIBHOTO COIIPOTUBIIEHUSI BELIECTBA [IPOBOIHUKA; CHJIBI TOKA,
UYIIETO Yepe3 MPOBOJIHUK, OT HAMPSKEHUS HAa MPOBOJHUKE; NCCIEIOBAHUE MTOCIEA0BATEILHOTO 1
napajieIbHOTO COCIMHEHHM MPOBOAHUKOB): TUIAHUPOBATH UCCIIEAOBAaHUE, COOMPATh YCTAHOBKY U
BBITIOJTHSITh H3MEPEHUS, CIIEYS TPEITIOKCHHOMY TIIaHy, (PUKCUPOBATh PE3yIbTaThl OJTYICHHOU
3aBUCHMOCTH B BUJI€ TaOJIHUIl U TPadUKOB, A€TaTh BHIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

— M[POBOAUTH KOCBCHHLIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCIIMYHH (y,HeHLHaH TEIUIOEMKOCTh BCIICCTBA,
COIIPOTUBJICHUC ITPOBOJIHHKA, pa60Ta U MOIIHOCTD 3JICKTPHUYCCKOT'O TOKa)Z IIaHUPOBATh USMCPCHU,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY, CIICAYS npennomeHHoﬁ HHCTPYKIIMU, U BBIYHUCIIATDH
3HAYCHUEC BCIINYUHBI,

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

— XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS M3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOii
Ha MX ONMHCaHus (B TOM YHCIIe: CUCTEMa OTOIUIEHHSI IOMOB, THTPOMETD, NTapoBas TypOHHa, aMIEpPMETP,
BOJIETMETP, CYETUHK IEKTPUUECKOM SHEPTUH, IIEKTPOOCBETHTEIbHBIE TPHOOPHI, HArPEBATEIILHBIC
AIIEKTPONPUOOPHI (IPUMEPBI), HNEKTPUUECKHIE MTPEIOXPAHUTEIH; SJICKTPOMArHUT, 3JIEKTPOIBUTATEIb
IIOCTOSIHHOT'O TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NUYECKUX SIBIECHUN U HEOOXOIMMbIE
¢u3nuecKkre 3aKOHOMEPHOCTH;



— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPHUTENIbHbIE TPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (3KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CTOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI JIEKTPUUECKUX LIETEH ¢
MOCJIEIOBATENBHBIM U TTApaJUIeTbHBIM COSIMHEHUEM AIIEMEHTOB, pa3inyasi yCIOBHBIE 0003HAUCHUS
JJIEMEHTOB JIEKTPUYECKUX LENeH;

— TPUBOJIUTH MPUMEPHI/HAXOAUTh HH(OPMAIHIO O PUMEpPaX MPAKTUYECKOTO UCTIONb30BaHUS
¢u3nUecKrux 3HAHUH B MOBCETHEBHOM JKMU3HU /IS oOecrieueHus: 0€30MacHOCTH IPU OOpaIIeHu! ¢
npubopaMy U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COONIONCHUS HOPM
HKOJIOTMYECKOI'O ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

— OCYIIECTBIISATh TMOUCK HWH(OpMAIMK (U3HUECKOTO COJEpKaHUS B ceTH VIHTepHET, Ha OCHOBE
UMEIOUINXCS 3HAHUN U MyTEM CpaBHEHUS JOMOJIHUTENbHBIX HCTOYHUKOB BBIIEIATH HHPOPMAIIHIO,
KOTOpasi SIBJSETCS IPOTUBOPEUUBOIl MM MOKET ObITh HETOCTOBEPHOM;

— HCIIOJIb30BaTh IPH BHINOJIHEHUH YUE€OHBIX 33JJaHUH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (PU3HYECKOTIO
COJIepKaHus, CIIPAaBOYHbBIC MaTEpPHUAJIb, pecypcsl cetu IHTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIE TMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEH!s, 000011ast nH(pOpMAIHIO U3
HECKOJIBKUX UCTOYHUKOB (PU3UIECKOTO CONEPKAHMS, B TOM YHCIIE MyOJIIMYHO MPEACTABIATH PE3YIIbTAThI
IIPOEKTHOM WJIM MCCIIEN0BATENbCKON AESTEIbHOCTH; IIPH 3TOM I'PAMOTHO HCIIOJIb30BaTh NU3Y4YE€HHBIN
HNOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOXKAATH BBICTYIUICHUE NPE3EeHTALUEH;

— IIpH BBIIOJIHEHUH Y4EOHBIX ITPOEKTOB U UCCIIEA0BaHUMN (DPU3MUECKUX MPOLIECCOB PACIIPENETATh
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C IIOCTABJIIEHHBIMU 3a/1a4yaMHU, CIEIUTh 32 BBIIIOJHEHUEM IJIaHa
NeMCcTBUI M KOPPEKTHPOBATH €T0, aI€KBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]l B 1€ATEILHOCTD TPYIIIIBI;
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

9 KJIACC

[TpeameTrHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTh Y 00YJaIOIIUXCS
YMEHUU:

— HCIOJIB30BaTh MOHATHA: CUCTEMA OTCUETA, MaTepUalIbHAas TOUKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOT0 IBUKEHUS, nepopmanus (yrnpyras, miiacTu4eckas), TpeHue, IEHTPOCTPEMUTENIbLHOE
YCKOPEHHUE, HEBECOMOCTb U MEPETrPy3KH; LEHTP TSKECTU; a0COIIOTHO TBEPJOE TEIO, LIEHTP TAKECTU
TBEP/OrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIEOaHUsI U BOJIHBI, 3BYK, HH(PaA3BYK U yIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, [IKaJIAa YJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIbHO30PKOCTH,
CHEKTPBI UCITYCKAHU U TIOTJIOIIEHHS; aidb(a, 6eTa U raMMa-u3Iy4eHus, U30TOIbI, SiepHast SHEPreTUKa;

— pasnuyaTh SBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUHEHHOE JIBUKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBI)KEHHIE, CBOOOHOE TTaJICHUE TeJl, PABHOMEPHOE JIBIXKCHHE 110
OKPYKHOCTH, B3aUMOJICHCTBUE Tell, peaKTUBHOE JIBIKEHUE, KOJleOaTeIbHOE IBUKEHHE (3aTyXalolue ’
BBIHYKJICHHBIE KOJIeOaHMs), pE30HAHC, BOJTHOBOE JBMIKEHUE, OTPAKEHUE 3BYKa, MPSIMOJIUHEHHOE
pacnpocTpaHeHue, OTPAXKEHUE U IPEIOMIIEHUE CBETA, IIOJIHOE 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 U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBIICHUE;

— Ppacmo3HaBaTh MPOSBICHUE HM3YYECHHBIX (DPU3MUYECKUX SBICHUI B OKpY)KarolleM MUpE (B TOM YHCIIEe
¢du3uueckue sIBICHUS B IPUPOJIE: PUIIMBBI U OTJIMBEI, JBI)KEeHHUE M1aHeT COTHEYHON CUCTEMBI,



PEaKTUBHOE IBUKCHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB *KMBOTHBIMU, 3€MIIETPSACECHHUE,
celicMu4eckue BOJIHBI, IIyHaMH, 3XO0, [[BETA TeJl, ONTUUECKHUE SBJICHUS B IPUPOJIE, OMOIOTHYECKOE
JeiicTBUE BUIMMOTO, YIbTPa(QHOIETOBOIO U PEHTTCHOBCKOTO U3ITy4eHUN; €CTeCTBEHHBIN
pannoaKTUBHBIA (HOH, KOCMUYECKHE JTY4H, PAAHOAKTUBHOE U3IydeHUE IPUPOTHBIX MUHEPAJIOB;
JieicTBUE paJiMOaKTUBHbBIX U3IyYEHUH Ha OPraHU3M YeJIOBEKA), IPU 3TOM IEPEBOJUTH TPAKTUYECKYIO
3aJa4y B yUeOHYIO, BBLICTISATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKN (PU3NUECKHX SIBICHUI;

— OIIMCBIBAaTh U3yYCHHBIC CBOWCTBA TEJ U (PU3NUYECKUE SBICHUS, HCIIONB3YS (PU3MUECKUE BETUUNHBI
(cpenHsist © MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIepeMelleHHE,
IyTh, YTJI0Basi CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
naJIeHus], BEC Teja, UMILYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYecKas paboTa U MOIHOCTh, IOTEHIMAJIbHAS
DHEPIHUs TeJla, IOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIM, IIOTEHIIUAIbHAS SHEPT Ul CKATOU IIPYKUHBI,
KHHETHYECKasi SHEprHsl, 0JHasi MEXaHWYeCKasl SHEPIus, epHoJ] U 4acToTa KojJeOaHu, JJIMHa BOJIHBI,
IPOMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCTb CBETA, [10KA3aTENb IPEIOMIIEHHSI CPEIbI); IPU ONHUCAHUU
IIPABUJIBHO TPAKTOBaTh PU3NYECKHUII CMBICII UCIIOJIB3YEMBIX BEJIMUNH, 0003HAUYEHUS U €INHULIBI
(bU3MUeCKUX BEITUUMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILKE JAHHYIO (GU3NYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKN N3yYCHHBIX 3aBUCUMOCTEH (DU3MUECKHUX BEINYHH;

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

— OOBSICHATH (PU3MUECKHUE MPOLIECCH H CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIHii
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUMHHO-CIIECTBEHHBIE CBSA3H, CTPOUTH 00bsIC-
HEHME U3 2—3 JIOTMUECKHUX I1aroB ¢ ONOpoi Ha 2—3 M3yYEHHbIX CBOWCTBA (PU3MUECKUX SBJICHUH,
(GU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

— pemiaTh pacyE€THBIE 3a7auu (OMUPAIOIIUECcs Ha CUCTeMY U3 2— 3 ypaBHEHHIl ), HCIIONB3YS 3aKOHBI U
dbopMyIIBI, CBSI3bIBAIONINE (PHU3UUYECKHE BEIMUYMHBI: HA OCHOBE aHAJM3a YCJIOBHS 3a]]a4M 3aM1ChIBATh
KpaTKO€ YCJIOBUE, BBIABIATH HEAOCTAIOINE UITH H30BITOUHBIE JaHHBIC, BEIOUPATh 3aKOHBI M (JOPMYJIBI,
HEOOXOUMBIE AJIs PEIICHUs, TPOBOJUTE PACUETHI M OLEHUBAThH PEATHCTUYHOCTD MOIYYEHHOTO
3HA4YCHHS (PU3MUECKOM BEIIMUUHBI;

— paclo3HaBaTb HpO6JIeMBI, KOTOPBIC MOKHO PCIIUTDH ITPU ITOMOIIN (1)I/I3I/I‘-ICCKI/IX MCTOHOB; UCITIOJIB3YH
OIMMCAHUE UCCIICAOBAHMs, BEIACTIATE IIPOBEPACMOEC NMPEATIOJIIOKCHNUE, OLICHUBATH ITPABUJIBHOCTDE ITOPAAKA
IMMPOBEACHUA UCCIICA0BAaHNUA, ACJIaTh BBIBOABI, MHTCPIIPETUPOBATDL PE3YJILTAThI Ha6JIIO}1€HHI>'I " OIIBITOB,

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX ABJIEHUN WK (U3NYECKUX CBOMCTB Tell (M3yuyeHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YHEPTUH; 3aBUCUMOCTb Iepro/ia KojaebaHuit
NPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a M KECTKOCTH MPYXUHBI U HE3aBUCUMOCTb OT aMILTUTY/IbI
MaJIbIX KoJieOaHuil; MPSMOIMHEHHOE paclpoCTpaHEHUE CBeTa, pa3liokeHHe Oenoro cmera B
CHEKTp; HM3Y4YEHHE CBOMCTB HM300pa)K€HUS B IJIOCKOM 3€pKajie U CBOMCTB M300pa’keHUs mpeaMeTa B
cobuparonieit 1uH3e; HabII0IeHUE CIUIOMIHBIX M TMHEWYAThIX CIIEKTPOB U3TYUYEHHS): CAMOCTOSITEIbHO
coOuparh yCTaHOBKY M3 U30BITOYHOrO Habopa 000py0BaHMS; ONUCHIBATH X0/ OIBITA U €TI0
pe3yiabTaThl, GOPMYIUPOBATH BHIBOBI;

— TPOBOJUTH IPU HEOOXOMMOCTH CEPHUIO MPSMBIX H3MEPEHUH, ONPEaesist CpEeAHEe 3HaUCHUE
u3MepsaeMoii BeTMunHbI ((HOKyCHOE pacCcTOsIHUE cOOMparoIel TMH3bI); 000CHOBBIBATh BBIOOpP criocoba
M3MEPEHHSI/M3MEPUTEITHLHOTO TIPHOOPa;



— TPOBOIUTH UCCICIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIHYWH C UCIIOJIB30BAHUEM MPSIMBIX
U3MEpEeHUH (3aBUCUMOCTh MYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOU
CKOPOCTH; TIepro/ia KoIeOaHU MaTeMaTHIeCKOro MasTHUKA OT JAJIUHBI HUTH; 3aBUCUMOCTHU yTJIa
OTpa)XKEHMsI CBETA OT yIJia MaJeHUs U yIila NPeIoMIICHHS OT yIJla NaJeHUsl): IIIaHUpOBaTh UCCIIEN0-
BaHUE, CAMOCTOSATEIHHO COOMPATh YCTAaHOBKY, (GUKCUPOBATH PE3yJIbTAThI MOJIYY€HHOMN 3aBUCUMOCTH
(buU3HYECKUX BEIMYHMH B BUJIC TAOIUI] ¥ TPpapUKOB, JeNIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICOBAHMS;

— MPOBOAUTH KOCBEHHbIE U3MepEeHUs (PU3UUECKUX BEJIMYMH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tella MpU
PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOHOTO MaJAeHUs, KECTKOCTh MPY>KUHBI, KO3()PHUIIMEHT
TPEHHsI CKOJIbKEHUS, MeXaHHuyeckas paboTa M MOLIHOCTb, YaCTOTA U MEepUo/ KojeOaHui
MATEeMATHYECKOTO U MPY>KUHHOTO MAsITHUKOB, ONITUYECKAs CHJIa COOMPAFOIIIEH JIMH3bI, PaINOAKTUBHBIH
GOH): TUTAHUPOBATH U3MEPEHUST; COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBITIOJTHATH H3MEPCHUS,
clenysl MPeAsIOKeHHON MHCTPYKIIMK; BBIYUCIISATH 3HAYCHUE BEIMYMHBI M aHAJTU3UPOBATh MOJIyYEHHBIE
pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU;

— co0mroaTh npaBuiia TEXHUKH 0€30MacHOCTU IpH paboTe ¢ 1ab0paTOpHBIM 000PYIOBAHHUEM;

— pasjan4yaTb OCHOBHBLIC ITPU3HAKH U3YUCHHBIX (1)H31/II-IGCKI/IX Moaeneﬁ: MaTcepurajbHasd TOUKA,
a0COJIFOTHO TBép)IOG TCJIO0, TOYCUHBIM UCTOUYHUK CBCTA, JIY4, TOHKA JIMH34, INIAaHCTapHast MOJECJIb aTOMaA,
HYKJIOHHast MOZICJIb aTOMHOTO fA1pa;

— XapaKTepu30BaTh NPUHIUIBI JEHCTBUSI M3YYEHHBIX HMPUOOPOB M TEXHUYECKUX YCTPONCTB C ONOPOI
Ha UX ONMCaHUs (B TOM YMCIE: CIUAOMETP, JaTUYMKH ITOJI0XKEHUS, PACCTOSHUS M YCKOPEHHUs, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (hoToamnmapar, OnTUHYECKUE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETp, Kamepa
Bunbcona), ucronb3ys 3HaHUS O CBOMCTBAX (pU3MYECKHX SIBICHUIN U HEOOXOAUMBIC (PU3NIECKHE
3aKOHOMEPHOCTH;

— HCIOJIB30BaTh CXEMbI M CXEMATHUYHbIE PUCYHKH U3YyUEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB M TEXHOJIOTUUYECKUX MPOLIECCOB P PEHICHUH yUeOHO-TTPaKTUYECKUX 33/1a4;
ONTUYECKHE CXEMBI JJIs IOCTPOEHUS N300pakeHUH B IIJIOCKOM 3€pKajle U COOMparoIleH JINH3E;

— MPUBOJUTH NPUMEPBI/HAXOIUTh UH(POPMALIHIO O TPUMEpaxX NMPAKTUYECKOTO UCIIOJIb30BAHUS
¢bu3nyecKuX 3HaHUM B MOBCETHEBHOM JKU3HM JUIsl oOecrieueHus: 0€3011acHOCTH TP 0OpaIlieHnH ¢
npuOopaMu U TEXHUYECKMMM YCTPOWCTBAMHU, COXPAaHEHUS 370POBbs U COOMIOACHUSI HOPM
SKOJIOTHUYECKOI0 ITOBEJICHUS B OKPYKAIOLIECH Cpelie;

— OCYIIECTBJIATH MOUCK MH(POPMAITUU (U3HUIECKOTO COJIep KaHus B ceTH IHTEepHET, CaMOCTOSTEIHHO
bopMyIUPYS MMOMCKOBBIN 3aMPOC, HAXOUTh yTH OMPEAEIICHUS TOCTOBEPHOCTH TTOTYICHHOM
nH(popMaIy Ha OCHOBE MMEIONTUXCS 3HAHUM U IOTIOJIHUTEIbHBIX HCTOYHUKOB;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YU€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HYECKOTO
COJIepKaHus, CIPaBOYHbIE MaTEPHAIIbI, pecypcsl cetn HTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HHPOPMALIUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHNS HAa OCHOBE MH(pOpMAILIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COACPKAHUS, MyOIUYHO MPEJCTABIATh PE3YAbTaThl MIPOEKTHOM
WJIU UCCIIEI0BATEIbCKOM AEATENBHOCTH; IIPU 3TOM I'PaMOTHO HCIIOIb30BATh U3yYEHHBIN ITOHATUIHBINA
anrmapar Uu3y4aemMoro pasjena GU3uKy U COMPOBOXKIAThH BHICTYIUIEHUE MTPE3CHTAIUEH ¢ YIETOM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC

Ne | HammeHnoBaHue pa3esioB H TeM MPOrpaMMbl
n/n

KosuecTBo yacoB

BCEr0 | KOHTPOJIbHBIE PalOThI

NpaKTHYeCKUe paboThl

JyiekTpoHHbIe (1M (ppoBbIe) 06pa3oBaTeIbHbIE PECYPCh

Pazzen 1. ®u3nka u e€ posib B NO3HAHMH OKPY:KAIOLEro MUpa

1.1. | ®usuka — HayKka o mpHpoje 2 0 0 http:physics.nad.ru
1.2. | ®usnveckue BeTHUHHBI 2 0 1 http:physics.nad.ru
1.3 | EcrecTBeHHO- HAy4YHBIii METO/ MO3HAHUS 2 1 0 http:physics.nad.ru
HUroro mo pazaeny 6 1 1
Pazzen 2. TlepBoHayasibHbIe CBE/IEHUsI O CTPOCHUH BEleCTBA
2.1. | Ctpoenne BemecTna 1 0 0 http:physics.nad.ru
2.2. | IBM:KeHHE M B3aMMO/IElCTBHE YACTHI BelIecTBAa 2 0 1 http:physics.nad.ru
2.3. | ArperaTHble COCTOSIHHSI BELIECTBA 3 1 0 http:physics.nad.ru
Hroro o paszeny 6 1 1
Paznen 3. /IBu:kenue u B3auMo/ielicTBHeE TeJ
3.1. | Mexanuueckoe JBHKeHHE 3 0 1 http:physics.nad.ru
3.2. | Muepuus, Macca, IJIOTHOCTH 4 0 1 http:physics.nad.ru
3.3. | Cnoa. Buabl cua 13 1 2 http:physics.nad.ru
HUroro mo pasmeny 20 1 4

Pa3nmen 4. laBieHue TBEPABIX TeJl, JKUIKOCTEl U ra3oB
4.1. | Tasaenue. [lepenaya 1aBjeHus TBEPALIMH TEJIAMH, KHAKOCTSIMH ¥ ra3aMu 3 0 0 http:physics.nad.ru
4.2. | laBaeHue :KUAKOCTH 5 0 0 http:physics.nad.ru
4.3. | ATMocdepHoe 1aBienne 6 0 0 http:physics.nad.ru
4.4. | NleiicTBHe :KUIKOCTH U ra3a HA MOTPYKEHHOE B HUX TEJIO 7 1 2 http:physics.nad.ru
HWroro no pazaeny 21 1 2

Paznen 5. PaGoTa M MOIIHOCTD. DHeprus
5.1. | PaGoTa u MoIIHOCTH 3 0 0 http:physics.nad.ru
5.2. | TIpocThie MEXaHU3MBI 5 0 0 http:physics.nad.ru
5.3. | Mexanuueckast JHeprusi 4 1 0 http:physics.nad.ru
Uroro mo pazaeny: 12 1 0




[ToBTOpenue

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68 6

8 KIIACC

Ne
n/n

HaumeHoBaHue pa3aesioB U TeM NpPorpamMmbl

KoJsuuecTBo yacoB

BCE€ro | KOHTPOJIbHbIE paﬁOTbl

NpaKTHYecKHe padoThbl

JJeKkTpoHHbIE (LU POBbIE) 00pa3oBaTeIbHbIE PeCypChl

Paznen 1. TenioBbIe IBJIEHHUS

11. | Crpoenne u cBoiicTBa BemecTBa 7 1 0 http:physics.nad.ru
12, | TensioBbie mpomecch 21 - 4 http:physics.nad.ru
HUroro mo pazaeny 28 2 4
Paznen 2. DinekTpuyecKkre  MAarHUTHBIE SIBJIEHUS
2.1, | Daexrpuueckue 3apsiibl. 3apsizKeHHbIE TEJIA U HX B3aHMOIeiicTBHE 7 0 0 http:physics.nad.ru
22. | TIoCTOSIHHBI 3JEeKTPUYECKHIT TOK 20 0 4 http:physics.nad.ru
23. | MarHuTHbIE SIBJICHUS 6 1 1 http:physics.nad.ru
24, | DaeKTpOMArHUTHAS WHAYKIUS 4 ! 1 http:physics.nad.ru
HUroro mo pasmeny 37 2 6
[NoBTOpEHHe 3 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 10
9 KJIACC
Ne | HaumeHoBaHMe Pa3eNoB M TeM IPOrpaMMbI KosndecTBo yacos JuexTpoHHbie (HUpPOBbIE) 0GpasoBaTeabHbIE
n/m pecypchl
BCEro | KOHTPOJIbLHbIE NMpaKTHY€eCKHe
padoTsi padoTsi
Pasnen 1. MexaHuueckue siBJeHUs
1.1. | Mexann4eckoe ABHKEHHE H CIOCOOBI €0 ONMMCAHHS 10 1 2 http:physics.nad.ru
1.2. | BzaumopeiicTBue Te 20 1 2 http:physics.nad.ru
1.3. | 3akoHbI coxpaHenus 10 1 1 http:physics.nad.ru
Hroro o pasaeny 40 3 5
Paznen 2. MexaHn4eckue KoJieOaHUsI M BOJHBI
2.1. | Mexanu4eckue KoJie0aHust 7 1 0 http:physics.nad.ru
2.2. | MexaHu4eckue BOJIHBL. 3BYK 8 1 2 http:physics.nad.ru




Hroro no paszpemy ‘ 15 ‘2 2
Paszen 3. DJ1eKTPOMAarHUTHOE 1OJIe H YIEKTPOMATHUTHBIE BOJTHbI
3.1. | DneKTpOMarHUTHOE N0JIe H TeKTPOMATHUTHBIE BOJTHBI 6 1 1 http:physics.nad.ru
Uroro no pazaeny 6 1 1

Paznen 4. CBeTOBBIE SIBJEHHS
4.1. | 3aKoHBI pacnpoCTPaHeHHs CBETa 6 0 0 http:physics.nad.ru
4.2. | JInH3bl H ONITHYECKH e PHOOPbI 6 1 1 http:physics.nad.ru
4.3. | Pa3no:xeHue 6e10ro cBeTa B CHEKTP 3 0 C http:physics.nad.ru
Hroro o paszueny 15 1 2
Pasgen 5. KBaHTOBBIE SIBJIEHHS
5.1. | Mcnyckanue v NOTJIOIEHHE CBETAa AaTOMOM 4 0 0 http:physics.nad.ru
5.2. | CTpoeHue aTOMHOIO siipa 6 0 0 http:physics.nad.ru
5.3. | sinepubie peakuuun 7 0 0 http:physics.nad.ru
Hroro no pazueny 17 1
Paznen 6. IloBTOpHTE/ILHO-00001AK0IIMIT MOTYJIH
6.1. | CucremaTnsanus u 06o0LIeHNe MPEAMETHOrO CONEPKAHMS U ONBITA XeSATETLHOCTH, IPHOOPETEHHOTO IPH H3YYeHHN 9 2 0 http:physics.nad.ru

BCero Kypca Gpu3uku

Hroro no pazaeny 9 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11 11




ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne | Tema ypoka Kosaun4yecTBo 4acoB Buabl, gopmbi
n/n KOHTPOJISA
BCEI0 | KOHTPOJIbH | MPAKTHYECKHe
ble padoThl | padboThI

1. | ®usuka - HayKa O MPUPO/IE. 1 0 0 VYcTHBIN onpoc;

2. | Merobl HAYYHOTO TIO3HAHHUS. 1 0 0 VYcrHbIl onpoc;

3. | ®dusnueckye BEJIMYUHBI, UX €IUHULBI U 1 0 0 ITuceMeHHbIH
pUOOPHI AJIs1 U3MEPEHHUSL. KOHTPOJIb;

4. | U3mepenue HpU3NUECKON BETHYMHBI. 1 0 1 [IpakTnueckas
JlabopaTopHas padora Ne 1 paborta;
"U3mepenune o0bemMa KUAKOCTH U
0o0beMa TBepaoro rejaa'.

5. | HccnenmoBaHue 3aBUCUMOCTH OJIHOM 1 0 0 YcTHBIN onpoc;
(bu3nuecKoil BENUYMHBI OT APYTOMl.

6. |KouTpoibHas padora no reme "Urto 1 1 0 KontponbsHas
uzyyaer pusuka'. pabora;

7. | Mornekyia — MeJbyaifias yacTuia 1 0 0 VYceTHBIT onpoc;
BEIIIECTBA.

8. |JlaGopaTopuas padora Ne 2 mo 1 0 1 [MpakTyeckas
onpeieIeHUI0 Pa3MepoOB MAJIbIX TeJ paborta;
MEeTO0/10M PSI/I0B.

9. | OIsmxenue yactuil BeniecTBa. CBsa3b 1 0 0 YCTHBIN 0TIpOC;
CKOPOCTH JIBHYKEHUS YACTHI] C
TEeMIIEpaTypoi. BpOyHOBCKOE IBUKEHHE.

Huddysus.
10. | BzammoeiicTBre YaCTHII BEIIECTRA. 1 0 0 [TuceMeHHbIi
KOHTPOJIb;

11. | B3aumMocCBs3b MEXKy CBOMCTBAMHU 1 0 0 VYcerHbll onpoc;
BEIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO- MOJIEKYJISPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX
COCTOSTHUM BOJBI.

12. | KonTpoabnasi paéora no teme: 1 1 0 KonTtponbHas
"Crpoenue Bemecrna''. pabora;




13.

Mexanunyeckoe aBr>xkeHue. PaBHomepHoe u

HEpPaBHOMEPHOE JIBUKECHHUE.

VYceTHBIT 01poc;

14. | Ckopoctb. I'padmyeckoe mnpeacraBieHue TectupoBanue;
JBUKEHUS.

15. | JIaGopaTropHasi padora Ne 3 [IpakTueckas
" UcciaenoBanmne 3aBUCUMOCTH IYTH pabora;
PABHOMEPHO ABHKYIIErOCs TeJa OT
BpeMeHH [IBUKeHUs Teja'.

16. | Cpenssist CKOPOCTh IIPU HEPABHOMEPHOM VYcrHbIl onpoc;
JIBH>KEHUU. Pacu€r myTtu u BpeMeHH
JIBUXKEHUS.

17. | ABnenune unepuu. 3aKOH UHEPIIHH. YcTHbIN onpoc;

18. | BzaumoeiicTBre Tl KaK IpUYHHa IIucrMennbIi
W3MEHEHUS CKOPOCTH JIBUXKEHUS TEJI. KOHTPOJIb;

19. | Macca kak Mepa HHEpTHOCTH TeJa. VYceTHBII onpoc;

20. | IInotHOCTH BemecTBa. CBA3b IJIOTHOCTH C YcTHBIN onpoc;
KOJIMYECTBOM MOJIEKYJ B €AMHULIE
00BEMa BEIECTBA.

21. | JlaGoparopHasi paéora Ne 4 [IpakTuueckas
"OnpenejieHue NJIOTHOCTH TBEPAOTO pabora;

TeJia ¢ NOMOIIbIO BECOB U
U3MEPHUTEJBLHOT0 UJINHApa".

22. | Pacuet Macchl 1 00beMa Tela o ero TectupoBanue;
MJIOTHOCTH.

23. | Cusa KaK XapaKkTepUCTHKA VYcrHbIH onpoc;
B3aUMOJICVCTBHUS TEI.

24. | SIBneHue TATOTEHUS U CHJIA TSKECTH. ITucpmeHHbIH
Cuiia TsKecTH Ha APYTHX IJIaHeTax. KOHTpOJIb;

25. | Cuna ynpyroctu u 3akoH ['yka. VYceTHBIT onpoc;

26. | Cusbl ynpyroctu. Bec Tena. VYcTHBIN onpoc;
HesecomocTs.

27. | JIaGoparopHasi padora Ne 5 [IpakTrueckas
"I'pagynpoBaHne NPYKUHBI H pabora;
U3MepeHne CHJI JTMHAMOMeTpoM"'.

28. | CnoskeHune CuJjl, HapPaBJIEHHBIX 110 OIHOM VYerHbIl onpoc;
npsAMoil. PaBHoieCTBYIOILIAS CUIT.

29. | Cuna tpenusi. TpeHHE CKONBKEHHS U VYeTHBIM onpoc;

TPEHHE TTOKOS.




30. | JIabopaTopuas padora Ne 6 1 0 1 [TpakTHdeckas
"N3y4eHue CHJIbI TPEHUSI CKOJIbKEHHUS pabora;,

NpH JIBUKEHUH OpycKa 1o
TOPU30HTAJIBHOM
noBepxHoctu ". Tpenue B npupose u

31. | JIBuxkeHue ¥ B3aMMOICHCTBHE TEIL. 1 0 0 3auer.

32. | MoayrogoBasi KOHTPOJIbHASI 1 1 0 KoHnTtposbHas
padora no teme: '"JIBH:KeHUE U pabora;
B3auMojeicTBue Tea'.

33. | HaBienue. 1 0 0 VYcrHbll onpoc;

34. | CriocoObl yMEHBIIIEHNS U YBEIINYCHUS 1 0 0 VYcrHbIl onpoc;
JaBIICHHUSI.

35. | JlaBnieHue rasa 1 0 0 TecTupoBanue;

36. | [lHeBMaTH4YeCKUE MAITUHBI. 1 0 0 VYcrHbIl onpoc;

37. | 3akon [Tackas. 1 0 0 VYcrHbIl onpoc;

38. | JlaBieHne BHYTPHU KHUIKOCTH. 1 0 0 [TucrMeHHBIH

KOHTPOJIb,

39. | 3aBUCUMOCTB JABIIEHUS JKUIKOCTH OT 1 0 0 YcTHBIN onpoc;
TITyOUHBI TIOTPY)KEHHSL.

40. | Coobmarouecs CoCy/Ibl. 1 0 0 ITuceMeHHbIH

KOHTPOJIb,

41. | Bec Bo3myxa u aTMOC(EepHOE TaBlICHHE. 1 0 0 VYcTHBIN onpoc;
[IpyumnHEI cymecTBOBaHUS BO3AYIITHOU
000JI04KH 3eMIIH.

42. | Onwit Toppuuennu. M3mepenue 1 0 0 TectupoBanue;
aTMOC(EepHOTO JTaBJICHHUS.

43. | TIpubops! i u3mepenus armocgepHoro |1 0 0 YcTHbIi onpoc;
JaBJICHHUS.

44. | TunpaBIMUeCKre MEXaHU3MBI. 1 0 0 VYcerHbIl onpoc;

45. | leficTBHE )HIKOCTH U Ta3a Ha 1 0 0 [MuceMeHHbIH
MOTPYXEHHOE B HUX TENO. 3aKOH KOHTPOJIb;
Apxumena.

46. | BertaskuBaroiias (apxuMe0Ba) Cra. 1 0 0 YCTHBIN 0TIpoc;
DKCTepuMEHTAILHOE ONPE/IEICHNE
BBITAJIKWBAIOIIEN CHIIBI.

47. | JTaGopaTopHas paGora Ne 7 1 0 1 [MpakTryeckast
«HUccsienoBanue 3aBUCUMOCTH pabora;
BbITAJKHUBAIOIIEH CHJIbI OT 00bemMa
MOTrPY>KEHHOW YaCTH TeJia, OT IVIOTHOCTH
KHKOCTH.

48. | JleiicTBuE KUIKOCTH ¥ raza Ha 1 0 0 ITnceMeHHBIH
norpyx€HHOE B HUX TEJO. KOHTPOJIb;




49. | JTaGopaTopHasi paGora Ne 8 1 [TpakTHdeckas
«IKCcNepUMEeHTAJIbHOE HCC/IeJOBAHNE pabora;
YCJI0BMIi IVIABAHUS TeJD).

50. | YcioBus miaBaHus Tell. 1 VYcTHBIN onpoc;

51. | [1naBanue cynoB. Bo3ayxoraBanue. 1 VYcTHBIN onpoc;
HccnenoBanne MOPCKUX IIyOHH.

IToxopeHue ropHbIX BEpLIUH.

52. | JlaBieHnue TBEPABIX TEI, JKUAKOCTECH 1 1 3auer
ra3os.

53. | KoHTpoJibHasi padoTa 1o Teme 1 KonTponsHas
"JlaBJjieHHe TBEPABIX TeJl, KUJAKOCTEH 1 pabora;
ra3os"

54. | Mexanuyeckas padora. 1 VYceTHBII onpoc;

55. | MoutHoCTb. 1 YcTHBIN onpoc;

56. | Kunernueckas U moTEHIMAIbHAS 1 [TucbMeHHbIA
JHEprusl. KOHTPOJIb;

57. | TIpeBpariieHre 0JHOTO BUIA 1 YcTHBIH ompoc;
MEXaHUYECKOM IHEPTUU B JPYTrOM.

58. | 3ak0oH coxpaHeHHUs ¥ U3MECHEHHs dHeprun B| 1 YcTHBII onpoc;
MEXaHHKeE.

59. | DHeprus ABMKYIICHCS BOABI U BETPA. 1 TecTupoBaHue

60. | ITpocTeie MEXaHU3MBI: pbIYar, OJIOK, 1 YcTHBIN onpoc;
HaKJIOHHAA MJI0CKOCTh. [IpaBuio
paBHOBecHs ppryara. MOMEHT CHUIIBL.

61. | Peruaru B OBITY, IPUPOJIC M TEXHHKE. 1 VYcTHBIN onpoc;
Prruaru B Tene uenoBeka.

62. | bioku. [IpumeHeHne npaBuia 1 IIucemenHbIi
paBHOBECHS phluara K 0JIOKY. KOHTPOJIb;

63. | «30110TOC TIPABUIIO» MEXAHUKH. 1 YcTHBIH onpoc;

64. | KIT/I mpocThIX MEXaHM3MOB. 1 YcTHBIN onpoc;
DKcIepUMEHTAIIbHOE HCCIIEeIOBAHUE.

65. | IIpoMeKyTOYHAS ATTECTAIMSA. 1 KonTtponpHas

pabora;

66. | [ToBTopenue mno teme: "PaBHOMEpHOE 1 VYcTHBIN onpoc;
nskenue. [lnotnocts BemectBa. Cuiibl B
npupoje".

67. | TogoBast KOHTpoOJIbHAdA paboTa 1 KoHnTponbsHas

pabora;

68. | [ToBTOpenune 1o Teme: "JlaBneHue 1 YcTHBIN 0mpoc;
TBEPIIBIX TEJI, )KUIKOCTEH U ra3oB,

[1naBanue ten".
OBUIEE KOJIMYECTBO YACOB I10 68
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8 KJIACC

Ne | Tema ypoka Kosaun4yecTBo 4acoB Buabl, gopmbl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHE
padoThI padoThI

1. | OcHOBHBIC TIOJOKEHHS MOJICKYJISIPHO- 1 0 0 YcTHBI onpoc;
KUHETHYECKOW TEOPUU CTPOCHUS
BEIIICCTBA.

2. Mojenu TBEPAOTO, )KHIKOTO U 1 0 0 YcTHBIM ompoc;
ra3000pa3HOro COCTOSHUH BEIIECTBA.
CwmauuBanue.
3. |BxoaHasi KOHTpoJIbHasl pa6oTa. 1 1 0 KoHTposibHast
paboTa;
4. | KanwuisipHbIe sSBJICHUSL. 1 0 1 YcTHBIH onpoc;
5. | Kpucrammyeckue u amopdubie TBEpabIe | 1 0 0 YcTHBII onpoc;
Tea.
6. | TeruioBoe pacimiMpeHue u CxKATHE. 1 0 0 VYcrHbIl onpoc;
7. | CtpoeHHe U CBOICTBA BEIIECTRA. 1 0 0 TectupoBanue;
8. | Temneparypa. BuyTpeHHss sHeprusi. 1 0 0 YcTHBIN onpoc;
9. | CrocoObl U3MECHEHHSI BHYTPEHHEH 1 0 0 YCTHBIIN 0TIpoC;
DHEPTHUH.
10. | Buas! Temonepenayu. 1 0 0 [TucbMeHHbIA
KOHTDOJIb;

11. | Tenmonepenaya B MPUPOJE U TEXHUKE 1 0 0 YcTHBIH onpoc;

12. | KonTposnbHast paéoTa mo reMam 1 1 0 KoHnTponbHas
"CrpoeHue u cBolicTBa Bemecrsa'" pabora;

u "Tenaonepenaya'.

13. | KonnuecTBO TEIIOTHL. Y IeibHas 1 0 0 YcTHBIN onpoc;
TEIUIOEMKOCTD BEILIECTBA.

14. | Temnooomen. JlabopaTopuasi padora 1 0 1 [IpakTueckas
Ne 1 "HccaenoBanue siBJeHUs pabora;
TeN1000MeHa NPH CMEIINBAHUH
XO0JIO/IHOM 1 ropsiyeii BoabI'.

15. | TermnoBoe paBHOBecHe. JIaGopaTopHas 1 0 1 [IpakTrueckas
padora Ne 2 "Omnpenenenue pabora;
KOJIMYeCTBA TeNJI0ThI, MOJy4YeHHOI0
BO/I0¥i MPH TENJI000MeHe ¢ HATPeTbIM
MeTALJIMYeCKUM HHJIMHAPOM" .

16. | YpaBHeHHE TeTioBOTO OanaHca. 1 0 1 [IpakTuyeckas
JIaGopaTopHnas pa6ora Ne 3 pabora;

"OnpenesieHue yaeabHOM
TeIJI0EMKOCTH BelecTna'.




17. | TemmooOMeH. VYcrHbIl onpoc;
18. |IlnaBieHue u OTBEpACBaHUE VYcTHBIN onpoc;
KPUCTAJUTMYECKUX BEIIECTB.
19. | YaenpHas Temiora ILUIaBICHUS. VYcrHbIl onpoc
20. |ITapooOpa3oBaHKe U KOHACHCAIIHS. VYcrHbIl onpoc;
Ucnapenue.
21. | BnaxxHocTh Bo3ayXxa. VYceTHBII 0npoc;
22. | 3mepeHue BIIaKHOCTH BO3TyXa. [IpakTuueckas
UlaGopaTopHasi padora Ne 4 pabora;
"OnpenejieHue OTHOCUTEIbHOM
BJIA’KHOCTH BO3ayxa'
23. | Kunenue. YaenpHas Terora YcTHBIN onpoc;
napooOpa3oBaHUsI.
24. | VI3mMeHeHHe arperaTHbIX COCTOSIHUM YcTHBII onpoc;
BEIIECTBA.
25. | DHeprus ToruuBa. Y aeabHas TEIUIOTa TectupoBanue;
CrOpaHus.
26. | [IpuHUUIIBI pabOTHI TEIIIOBBIX YcTHBII onpoc;
npurateneit. KII/ rennoBoro asurarens.
27. | TeruioBbI€E SIBICHUS. IInceMeHHBbIH
KOHTPOJIb;
28. | Bujpl Terionepeaayun, KOJIUIECTBO VYcrHbIl onpoc;
TETJIOTHI, U3MEHEHHE arperaTHhIX
COCTOSIHUM BeIeCTBa, BJIAKHOCTD
BO3/IyXa.
29. | Temnosele sABneHUA. Buabl 3auerT;
TeIJIoNepe1ay, KOJIMUECTBO TEIIOTHI,
M3MEHEHUE arperaTHhIX COCTOSHUI
BEIIIECTBA, BIIAYKHOCTH BO3/IyXa.
30. | KonrpoabHas paéora no KontponbHas
Teme "TenoBblie siBjeHns" . pabora;
31. | Dnexrpuzarus Ten. BzaumoelicTere YcTHBIN onpoc;
3apsHKEHHBIX Tell. 3akoH Kynona
32. | Dnektpuueckoe moje. HanpspkeHHOCTh IIucemenHbIi
nosist. [IpuHnun cynepno3unuu KOHTPOJIb;

SJICKTPHUICCKUX MOJIEH.




33.

Hocurenu snexkTpudeckux 3apsaoB.
3aKOH COXpaHEHUs FINEKTPUIECKOTO

VYceTHBIT 01poc;

3apsia.

34. | Ctpoenue aTroma. VYcTHBIN onpoc;

35. | [IpOBOAHUKY M TUAJICKTPUKH. YcTHBIN 0nIpOC;

36. | DnekTpruecKue 3apsabl. 3apsHKCHHBIC 3auer
TeJa U UX B3aUMOJICHCTBUE.

37. | Onekrpuueckuii Tok. Cuna Toka. VYeTHBII onpoc;

38. | UcTOYHUKY ITOCTOSSHHOTO TOKA. YcTHBIH ompoc;

39. | AeiicTBHSI STEKTPHUECKOTO TOKA. VYcrHbIl onpoc;

40. | DAeKTpUYECKUIl TOK B JKUIKOCTAX U IIucrMennbIi
rasax. KOHTPOJIb;

41. | Dnektpudeckas nenb. JlaGopaTopuas [IpakTrueckas
padora Ne 5 "CoOopka u npoBepka pabora;
PadoThl 3JIEKTPUYECKON Lenu
MOCTOSTHHOTO TOKAa''.

42. | Cuia TOKa. YcTHBIH oMpoc;

43. | DneKkTpuvecKoe HanpsKEeHUe. YCTHBIM ompoc;

44. | ConpoTuBJI€HHE TPOBOJHHKA. [IpakTuueckas
JlabopaTopnasi padora Ne 6 pabora;
"HccaenoBanue 3aBUCHMOCTH CHJIBI
TOKA, HAYLIEro Yyepe3 pe3ucTop, or
CONMPOTHUBJIEHUS PE3UCTOPA U
HANPsi’KeHus1 Ha pe3ucTope'.

45. | 3axon Oma 11 yqacTKa Ienu. YcTHBIN onpoc;

46. | Y aenpHOE COMTPOTHUBIICHHE BEIIECTBA. YcTHBIM onpoc;

47. | Peocrar. JIabopaTopHas pa6ora Ne 7 [MpakTrdeckas
"PeryiupoBaHue CHJIbI TOKA pabora;
peocratom".

48. | TTocnemoBaTeIbHOE COCMHEHHE [IpakTuyeckas
poBOAHUKOB. JIabopaTopHas pabora;
padora Ne 8 "IIpoBepka npaBuia
CJIOKEHUSI HANPSIKEHUI NPH
N0cJIeJ0BATEJIbHOM COeINHEHU U
ABVX PE3MCTOPOB'"'.

49. | TTapanienbHOe COeAMHEHHE YcTHBIM ompoc;

IIPOBOAHUKOB.




50. | CmemiaHHbIE COETUHEHUS TPOBOTHUKOB. 1 0 YcTHBI ompoc;

51. | PaboTa 1 MOITHOCTH AJIEKTPUIECCKOTO 1 0 TectupoBanue;
Toka. 3akoH [[xoyns—Jlenna.

52. | Pacuér paboThl U MOLTHOCTH TOKA. 1 1 [TpakTueckas
JlabGoparopHass padora Ne 9 pabora;
"OmnpenesieHue padoTbl U MOIHOCTH
3JEeKTPHYECKOr0 TOKA, MAYIIEro yepes
pe3ucTop».

53. | DIEKTPONPOBOKA U MTOTPEOUTEIH 1 0 YcTHBIH onpoc;
ANEKTPUYECKON SHEPTUU B OBITY.

Kopotkoe 3ambikanue.

54. |CoeauHeHUsT TPOBOIHHUKOB. 1 0 YcTHBIR onpoc;

55. | 3akon Oma 151 ydacTka 1enu, padboTa u 1 0 YcTHbI# o1poc;
MOIIIHOCTh TOKa, 3akoH J[xoyns-Jlenma.

56. | "DaexTpuueckue sBiIeHUs". 1 0 3auer;

57. | KonrpoJbHas padoTa mo reme 1 0 KonTponbhas
"JyekTpuyeckue siBjaeHus" . pabora;

58. | MarautHoe none. OnsIT DpcTena. 1 0 YcTHbI# o1poc;

59. | MarHuTHoE I10Jie IeKTPUIECKOro TOKA. 1 0 YcTHBI# onpoc;
ONEeKTPOMarHumr.

60. | [TocTOsSIHHBIE MATHUTEI. 1 0 YcTHBIN 01poc;

61. | MarauTHOE T0Jie 3eMJIH U €r0 POJIb IS 1 0 YcTHbIH onpoc;
KHU3HU Ha 3emuie.

62. | JleficTBrie MarHUTHOT'O TIOJIS Ha 1 0 YcTHBII onpoc;
MIPOBOJTHUK C TOKOM.

63. | DnekTpoaBUraTeNb NOCTOSHHOIO TOKA. 1 1 [IpakTueckas
JladopaTopnasi padota Ne 10 pabora;
"KoHcTpynpoBanue u usy4eHue padborsl
3JieKkTpoaBurares''.

64. | KIT[ snexktpoaBuraTes. 1 0 YcTHBIN o1poc;

65. | IIpoMeKyTOYHASE ATTECTAIMSA. 1 0 KonTponbHas
KonTtpoJuabsnas padora. pabora;

66. | [ToBropenue. "CTpoeHHE 1 CBOWCTBA 1 0 TectupoBanue;
BellecTBa. 1eIUIOBEIE ABICHUS".

67. | TomoBast KOHTPOJILHAS paboTa. 1 0 KonrponbHas

pabora;

68. | IToBTOpCHHUE. 1 0 YCTHBIH ompoc
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9 KJIACC

Ne | Tema ypoka KosnunuectBo 4yacos Buaebl, popmbl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUe
padoThI padoThI

1. | MexaHnudeckoe JIBHKEHHE. 1 0 0 VYcrHbIl onpoc;
PaBHOMEpHOE NpAMOJIMHEITHOE
JIBUKCHHE.

2. | OTHOCHTEJIbHOCTh MEXaHUYECKOTO 1 0 0 VYcTHBIN onpoc;
JBHKEHHS.

3. | CpeaHsisi ¥ MTHOBEHHast CKOPOCTb 1 0 0 VYcrHbIl onpoc;
TeJa IPU HEPABHOMEPHOM
JBH)KEHUH.

4, |JlabopaTopHas padora Ne 1 1 0 1 [IpakTuueckas
"OmnpeneJieHue cpeIHell CKOPOCTH pabora;
TeJIa MPU IBUKEHUH N0 HAKJIOHHOM
miockocTu"

5. | Yckopenue. PaBHOoycKkopeHHOE 1 0 0 YcTHBII onpoc;
MPSIMOJIMHEIHOE IBHKEHUE.

6 BxoaHasa KOHTpoJIbHasE pa6oTa 1 1 0 KoHTpo/bHas

paboTa.

7. | Ilepememnienue npu paBHoyckopeHHoM |1 0 0 YcTHbIi# onpoc;
MPSIMOJTMHEIHOM JABM)KECHUU.

8. CBo0OoIHOE IageHne 1 0 0 YCTHBIN 0TIpOC;

9. |JIaGopaTopHas pagora Ne 2. 1 0 1 [IpakTnyeckas
"OnpenesieHue yCKOpeHust paborta;
PABHOYCKOPEHO IBMKYIIErocst
Tesaa'".

10. | PaBHOMEpHOE ABHKEHHUE 11O 1 0 0 VYcrHbIl onpoc;
OKPYKHOCTH

11. | MexaHn4eCcKO€E NBUKEHUE U CITOCOOBI 1 0 0 CaMooIIleHKa ¢

€ro OIIMCaHUuA

HCIIOJIB30BaHHUEM

«OLEeHOYHOT O
JINCTa;




12.

KonTposbHast padora no reme
"MexaHH4YecKoe IBMKEHNe U
CIOCOOLI ero onucanuga"

KonTponbHas
pabora;

13. |Ilepssrii 3akon HeroToHA VYcTHBIN onpoc;

14. | Bropoii 3akon Herorona. [TpunImm YcTHBIN onpoc;
CYNEPIO3UIHN CHIT

15. | Tpernii 3axkoH HeroTOHA VYcTHBIN onpoc;

16. |TIpumenenwue 3akonoB HhroTOoHA [IncemenHsbIi

KOHTPOJIb;

17. | Cuna ynpyroctu u 3akoH I'yka VYceTHBII onpoc;

18. |JIaGoparopuas paGora Ne 3 [IpakTuueckas
"OmnpenesieHHe :KeCTKOCTH paborta;
npy:KuHbI"

19. | 3akon BcemupHoro tsarorenus. Cuia YcTHBII ompoc;
TSKECTH

20. | JIBwxeHHE T MO/ ICHCTBHEM CHIIBI YcTHBI onpoc;
TSKECTH.

21. | HeBecoMoCTb U meperpy3Ku [TucbmenHbIi

KOHTPOJIb;

22. |IlepBas kocMHu4ecKas CKOPOCTb. YcTHBIN onpoc;

23. |3aKoH BCEMUPHOTO TATOTCHUS YcTHBIN onpoc;

24. | Cuna TpeHwus. [InceMeHHBIM

KOHTPOJIb;

25. | JlaGopaTtopHasi paGora Ne 4 [IpakTnyeckas
«Omnpenesienue ko3 GuHeHTa paborta;
TPEeHUsD.

26. | JIBM>KkeHHE Tell MO/ JCHCTBUEM CHIIBI YcTHBI onpoc;
TPEHUs

27. | JIBMKeHHE Tell O] JCUCTBUEM YcTHbIi onpoc;
HECKOJIbKUX CHIT

28. | JIBMKeHHE Tell O] JCUCTBUEM [TucpmeHHbIi
HECKOJIbKUX CHIT KOHTPOJTb;

29. |PaBHOBecHe MaTepUALHOMN TOYKU U YcTHBI onpoc;
abCOJIOTHO TBEPJIOTO Tela

30. | Buasl paBHOBecus VYcrHbIl onpoc;




31.

[Ipumenenue ycnoBuii
PaBHOBCCHUS TCJI

ITuceMeHHEBIN
KOHTpOJIb;

32. |IllpumeHeHUe yCI0BUI VYcTHBIN onpoc;
pPaBHOBECHA TeJl

33. |I[IpumMeHcHHE yCIOBUI 3auer
paBHOBECHS TEJ.

34. | KouTpoubHas pa6ora no KonrtponbHas
Teme "'MexaHuyeckue pabora;
siBJIeHHA" .

35. | 3aKkoH coXpaHEHHUs UMITYJIbCa. YcTHBIN onpoc;

36. | PeakTMBHOE BUKECHHUE. YcTHBII 0mIpOCc;

37. | Mexanunueckas pabota u MOIITHOCTb. [TucbmenHbIi

KOHTPOJIb;

38. | Kunernueckas sneprus. Teopema o YCTHBIN 0TIpoC;
KMHETUYECKON SHEPIUr

39. | Pabota cuiibl TSXKECTH. YcTHBIN onpoc;

40 |Jla6opaTopHas pa6ota Ne5 [IpakTHyeckas
"OnpeaesieHue paéoThl CUJIbI paboTa;
yIpyrocTy Npu NojgbeMe rpysa c
HCN0JIb30BaHUEM MOBUKHOTO U
HENoJBHXXHOI0o 6JI0KOB"

41. | PaGora CHIIBI yIPYTrOCTH. VYcTHbIl

OIIpoC;

42. | 3aKOH U3MEHEHHS U COXPAHEHUS YcTHBIN 0mpoc;
MEXaHHYECKON YHEPTUH.

43. |3aKkOoH COXpaHEHUs MEXaHHYECKOI YcTHBIN onpoc;
SHEepruu'.

44. | KourpoJbHasi paboTa mo reme Konrtponbhas
«3aKoHbI coxpaHeHus". pabora;

45. | KonebaTenbHoe BUKEHHE. VYerHbIl onpoc;

46. | MareMaTH4eCcKUil MasTHHK. YcTHBIN onpoc;

47. [IpyXMHHBIA MasTHUK. 'Y cTHBIN onpoc;

48. |Jla6opaTopHas pa6ora Ne 6 [IpakTHyeckas

"OnbIThI, A€MOHCTPUPYIOLIIHAE pa6ora;

3aBHCHMMOCTb Nepuoja
KoJie6aHMil NPY>KUHHOTO
MasiITHUKA OT Macchl rpy3a u
»KECTKOCTH IPYKHUHBI"




49.

3aryxaromue KoieOaHusl.
Brinyxnennsie konebanus. Pezonanc

VYceTHBIT 01poc;

50. | MexaHu4eckue BOIHbBI [MucbmenHbII
KOHTPOJIb;

51. |3Byk VYceTHBII 0npoc;

52. | UH(dpa3Byk u yIbTpa3ByK TecTupoBanue;

53. | KonTpouabHas paéora 1mo teme KoHntposnbHas
"MexaHuUYecKHe KOJIeOaHus 1 pabora;
BOJIHBI".

54. | SIBneHue 3JIEKTPOMArHUTHON UHIYKIIUH. [IpakTuueckas
JlabGopaTopHnasi padora Ne 7 pabora;
"HU3y4yeHue siBJIeHUE
3JIEKTPOMATHUTHOW MHAYKIMH'"

55. | CiocoOBbI Moy4eH sl AIEKTPUICSCKON YcTHBII onpoc;
SHEPTUU

56. | DieKTpOMArHUTHOE TOJIE. YcTHBII ompoc;

57. | DneKTpOMAarHUTHbIE BOJIHBI. [TuceMeHHbIi

OI1poc;

58. | Mcnosp30BaHKe 3JCKTPOMArHUTHBIX VYcTHBIN onpoc;
BOJIH.

59. | lIkana >1eKTpOMarHUTHBIX BOJIH VYceTHBIN onpoc;

60. | DnexTpoMarHuTHas MPUPOJIA CBETA TectupoBanue;

61. | KonTpoabHas paéora no KontponbHas
Teme: '"DJIeKTPOMArHUTHOE paborta;
nose. JJeKTPOMATHUTHbIE
BOJIHBI'".

62. |IIpsmonuHEeitHOE pacpocTpaHEeHHE YcTHBI onpoc;
cBeTa

63. | Orpaxenue cBeTa. YcTHBIM ompoc;

64 | IlomHOe BHYTpeHHEe OTpakeHUE CBETa [T1cbMeHHbIN

KOHTPOJIb;
65 |IIpenomiieHue cBera. YcTHbI# onpoc;
66 (OrpaxkeHHe U IPEIOMICHUE CBETA YcTHBIN 0mpoc;




67. (OtpakeHue u MpeJOMIICHHE CBETa 1 0 0 [TuceMeHHBIN
KOHTPOJIb;

68. |Jlunza, X0 y4eH B THH3E. 1 0 0 VYcrHbIl onpoc

69 |Jla6opaTtopHas pa6oTa Ne 8 1 0 1 [TpakTrueckas
"[los1ly4yeHr e U306paKeHUS C pabora;
NMOMOIIbI0 cOGHpaIoLIel JTMH3bI"

70. |I';ma3 xak onTuyeckas cuctremMa 1 0 0 VYcTHBIN onpoc;

71. | Ontuueckue mpuOOpbI 1 0 0 VYcTHBIN onpoc;

72. | Aucnepcus cBera. OMBITHI 110 1 0 0 [T1ucbMeHHbIA
Pa3IoKEHUI0 OEIOro CBEeTa B CHEKTP onpoc

73 | CnoxeHHe CIeKTPAIbHBIX IIBETOB. 1 0 0 VYcTHBIN onpoc;

74 | 3auer mo teme "CBeroBbIe sBICHUS" 1 0 0 VYeTHBII onpoc;

75. | KontpoJsbHasi paéora 1o 1 1 0 KontponbHas
TeMe ""CBeTOBbBIE ABJIEHUS" pabora;

76. | OnbiTel Pesepdopaa u manerapHas 1 0 0 VYcrHbIl onpoc;
MOJIENIb aTOMa

77. | UcnyckaHue U TIOTJIONICHUE CBETA 1 0 0 YcTHBIN onpoc;
aTOMOM

78. | JIaGopaTopHasi pa6ora Ne 9 1 0 1 [MpakTdeckas
"Ha0J/1o1eHue CIJIOMIHBIX U paborta;
JIMHEHYAThIX CNIEKTPOB H3JIy4eHus'"

79. | PagnoakTHBHOCTH. Anb(a-, OeTa- u 1 0 0 VYcrHbIl onpoc;
raMMa-u3JIydeHus

80. |JIaGopaTtopHas paGora Ne 10 1 0 1 [MpakTuueckas
"HccaenoBanne TPEKOB 3apPSAKEHHBIX pabora;
yacTul no gororpadpusam"

81. | HykioHHas MOJIeNTh aTOMHOTO siipa 1 0 0 YcTHBIN onpoc;

82. | PagnoakTHBHBIE PEBpAIICHUS 1 0 0 VYcTHBIN onpoc;

83. | CrpoeHue siapa, panOaKTUBHbBIC 1 0 0 [TucpmeHHbIi
MIpEeBpAIICHUS KOHTPOJIb;

84. | SlnepHbie peakuu 1 0 0 YcTHBIH 0Mpoc;

85. | DHeprus cBs3U AaTOMHBIX sI/IEp 1 0 0 VYcTHBIN onpoc;

86. | Peakiuu cuHTe3a U AeNEHUs SAEp 1 0 0 VYerHbIl onpoc;

87. | Peakuu cuHTE3a U JACIIECHUS SACP 1 0 0 TectupoBanue;




88. UlaGoparopuas padora Ne 11 1 0 1 [TpakTHdeckas
"U3mepenne paIuoaKTUBHOIo gona' pabora;

89. | lozumerpusl. 1 0 0 YcTHBII 0mIpOC;

90. | KonTpouabHas paGora 1o Teme 1 1 0 KoHnTtposbHas
"KBanToBble siBJieHUs" pabora;

91. |IloBropenue u 0600IIEHHE MaTepUaia 1 0 0 VYcrHbll onpoc;
Kypca. Tema "MexaHnyeckoe IBUKEHUE U
CIIOCOOBI €ro onucaHus"

92. |IloBTOopeHue u 0000IIEHHE MaTepralia 1 0 0 YcTHBIH onpoc;
kypca. Tema: "B3aumoneiictBue ten"

93. |IloBTOpeHue u 0000IIEHHE MaTepralia 1 0 0 TectupoBanue;
kypca. Tema: "B3zaumopeiictsue ten"

94. |IloBTOopeHue u 0000IICHHE MaTepralia 1 0 0 TectupoBanue;
Kypca. Tema "3akoHbI COXpaHEeHHUs B
MexaHuke"

95. | IToBTOpeHue u 0000IICHHE MaTepralia 1 0 0 TectupoBanue;
kypca. Tema "MexaHndeckue KOJICOaHMS U
BOJIHBI"

96. |IloBropenue u 0600IIEHHE MaTEpHaIa 1 0 0 YCTHBIN 0TIpoC;
kypca. Tema: "TemnnoBsie siBieHUs"

97. |IlpoMeXyTOYHasi aTTeCTAIUA. 1 1 0 KoHTposibHas
KoHTposbHas pabdora. pa6ora

98. |IloBTOpeHue u 0000IIEHHE MaTepralia 1 0 0 VYcTHBIN onpoc;
kypca. Tema: "Dnexkrpuueckue spneHus"

99. |IloBTOpenue u 000OIICHHE MaTepHaa 1 0 0 [TucsmeHHbIi
Kypca. Tema: "Dnexktpuueckue siBieHus" KOHTpOJIb;

100. | [ToBropenue u 06001ICHHE MaTepHaa 1 0 0 TectupoBanwe;
Kypca. Temsl "DieKTpoMarHuTHbIE
BoJIHEI", "CBeTOBEIC SIBJICHUS"

101. |TonoBas koHTpOIBLHASK paGoTa MO 1 1 0 KontponsHas

Kypcy ¢pusukn 7-9 KiaaccoB pabora;
102. [[ToBTOpeHue 1 0 0 YcrHsIi onpoc;
OBUIEE KOJIMYECTBO YACOB I10 102 |11 11

ITPOTPAMME










YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

7 KIIACC
®dwusuka, 7 knacc/Iepeimkun A.B., OO0 «/IPODA»; AO «3narensctBo [IpocBemienuey;
Beenure cBoil BapuaHr:

8 KJIACC
®dwusuka 8 xinacc/[leppimkun A.B., OO0 «/IPODAy»; AO «M3natenbctBo [IpocBemieHney;
BBenure cBoil BapuaHr:

9 KJIACC
®dwusnka 9 kmace/ [leppimkun A.B., I'ytHuk E.M., OO0 «/IPOD®A»; AO «M3narensctBo [IpocBemenney;

Beeaute cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

7 KJIACC

1. BecrutatHpie o0y4aromye mporpammsl o ¢pusuke http:www.history.ru/freeph.htm
2.JIabopaTopHsie pabotsl o ¢usuke http:phdep.ifmo.ru

3.Auumanus ¢pusudeckux mpoieccos http:physics.nad.ru

8 KJIACC

1. BecrutatHbie o0y4aromye mporpammsl o ¢pusuke http:www.history.ru/freeph.htm
2.JlaboparopHsie paboTsl o pusuke http:phdep.ifmo.ru

3.Auumanus ¢pusudeckux mpoieccos http:physics.nad.ru

9 KJIACC

1. BecrinatHbie 00y4aromye mporpammel o gusuke http:www.history.ru/freeph.htm
2.JTabopatopHsie padboTsl o ¢usuke http:phdep.ifmo.ru

3.Auumanus ¢pusudeckux mpoieccos http:physics.nad.ru

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

7 KJIACC
Katanor ccbutok Ha pecypcesl o dpusuke http:www.ivanovo.ac.ru/phys

8 KJIACC
Karanor ccputok Ha pecypcesl 0 pusuke http:www.ivanovo.ac.ru/phys

9 KJIACC
Katanor ccputok Ha pecypcesl 0 pusuke http:www.ivanovo.ac.ru/phys



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YUYEBHOE ObOPYJIOBAHUE
http:physics.nad.ru

OBOPYIAOBAHME JJIs1 HPOBEAEHUSI IABOPATOPHBIX, IIPAKTHUYECKHUX PABOT,
NTEMOHCTPALIUN
http:physics.nad.ru
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