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1. IOACHUTEJIBHASA 3AIIMCKA

JlonosnHuTeNnbHAsE ~ 001IeoOpa3oBaTesibHas ~ MPOrpaMMa  €CTECTBEHHOHAYYHOM
HanpasiieHHocTH «OnumnuagHas ¢usuka» (Jajee — mporpamma) H3ydyaercsl B
oOpa3oBaTeNibHbIX LEHTpax (oHga AHupes MenpHuueHko B 7-11 kiaccax M mMmeer
€CTECTBEHHOHAYYHYIO HAIIPaBJICHHOCTb.

AKTYaJbHOCTB IIPOTrpaMMbl 00YCIIOBJIEHA TOTPEOHOCTHIO COBPEMEHHOI'O O0IIIECTBA
B CO3/1aHUU CUCTEMBI JOMOJHUTEIBHOIO 00pa3oBaHMsl OAapEHHBIX JIETEH.

ey mporpamMMmBelI:

— TIOBBIIICHUE MUHTEPECca MIKOJbHUKOB K 3aHATUAM (PU3UKOIL;

— Oojee paHHEe NPUBICYCHHUE HIKOJBHUKOB, OJAPEHHBIX B 001acTH (DU3HKH, K
CHUCTEMAaTUYECKUM BHEIIKOJIbHBIM 3aHSTHSIM;

— cTUMyJHpoBaHHE Bcex (opMm pabOTBl C OJApEHHBIMU JIE€TBMU M CO3JaHHE
HEOOXOMMBIX YCIOBUM /I MOAJEPKKH OapEHHBIX JI€TEH;

— BBISIBJICHHME U Pa3BUTHE y 00yUaIOIUXCsl TBOPUECKUX CIOCOOHOCTEHN M MHTepeca K
HAy4YHO-UCCJIEI0BATENbCKON IEATEIbHOCTH B 00MacTu (U3HMKHU, B TOM 4YHCIE B 00JIacTH
(pU3UYECKOTO IKCIIEPUMEHTA,

— NOMYJIIpU3aLys U IIPOIIaraH/ia Hay4HbIX 3HaHUN.

[TocTaBiieHHBIE L€ TPEOYIOT PEIEHUS CASAYIOMUX 3a4a4:

— c(opMHUPOBATH y YHALIErOCsl YBEPEHHOCTh B CBOUX CUJIAX;

— Pa3BUTh CHOCOOHOCTh OBICTPO OPUEHTUPOBATHCS B HE3HAKOMOM (PU3NYECKOU
CUTYalUH;

—c(OpMHUPOBATh HABBIKM CAMOCTOATEIBHON pabOThl ¢ UCTOUHUKAMU HH(OpMauu,
NOTPEOHOCTH B IOCTOSIHHOM CaMOPa3BUTHUU;

O0beMm, comepxkaHue M IVIAHUPYeMble Pe3yJIbTAThl IIPOrPAMMBI ONIPENEIISIOTCS
UCXOs U3 0COOEHHOCTEN OJIApEHHBIX YUalTUXCsA B 00JIaCTH €CTECTBEHHO-MAaTEMATHUECKUX
Hayk. Bmecte ¢ Tem, npu onpeneneHUN o0beMa U COAEPKAHUS MPOTPAMMBI YUUTHIBAETCS
CJIO’)KHOCTh KOHKPETHOW TEMbI IO OTHOLUEHHUIO K APYTMM TE€MaM pas3zelia, BO3MOXXHOCTb
IPUOOPETEHUST YYALUMUCS MPAKTUUYECKOIO OIbITA M OCYLIECTBJICHUS MEKIIPEIMETHBIX
CBSI3EH.

OTiIMYNTENBHOM 0CO0OEHHOCTHIO IIPOTPAMMBI SIBJIIETCS BBIICICHUE MPAKTUYECKOU
4acTU 3aHATUH B OTIEIBHYIO CAMOCTOSTEIBHYI) TEMY. JTO IO3BOJIAT IIEArory IOJIHEE
IPOSIBUTh CBOM TBOPYECKUU IMOTEHLIMAN C Y4ETOM OCOOEHHOCTEH yCBOEHHUS Marepuala
ydyeHukamMu. OTiIn4Me JAAaHHOTO pa3fiesia OT OCTAJIbHBIX (TEOPETUYECKUX) 3aKIHYAETCA B
TOM, YTO OH MPOXOAMUTCA HE OTACIbHBIM OJIOKOM, HO PAaBHOMEpPHO paclpeiesseTcs B
TE€YeHHE yueOHOTro roja.

Teopetnueckue 3HaHUS, HEOOXOMUMBIE Ui pEUICHUS MPAKTUYECKHX 3ajad,
COOTBETCTBYIOT MaTepUaiy, MPOHIEHHOMY 3a MPOUISAINI NepUoa U3y4eHus PU3MKH (110
CXEME HAKOIUJIEHUS 3HaHUM). B 3T0H cBsI31 TeMa IporpaMmbl « IKCIIEPUMEHTAIbHBIE 3341
(bu3NYECKUX OJUMIIMNAA», OTHOCSIIAACA K KIIOYEBBIM 3JEMEHTaM MPOTpaMMbl KaxKJIOTO
KJlacca, MOXeT ObITh HE CBsi3aHa C MaTEpUajioM, KOTOPBIM pa3OupaeTcs mapaielbHO Ha
TEOPETUUYECKUX 3aHATHAX. 3aHATUA 10 3TOM TEME IIPOrpPaMMBI SBISAIOTCS aHAJIOrOM
DKCIIEPUMEHTAJIbHOTO Typa Ha PErMOHAJIBHOM U 3aKJIIOUMTEIBHOM 3Tanax Bcepoccuiickon
OJINMITMA/IBI IIKOJIBHUKOB.

B xone npakTudeckux 3aHATHI yyaliuecs MOJIy4aroT 3aJaHue pa3padoTaTh METOJ
U3MepeHus: (U3MYECKON BEIMYMHBI WM HUCCIEN0BaTh HEKOTOPYIO 3aBUCUMOCTH IIpU
UCIIOJIb30BaHUU TIPEMIOKEHHOr0 00opynoBanusd. Ilpu 3Tom BbIOOp MeToma M crocoda



U3MEpPEHU — mpeporatuBa ydameroca. 1o OKOHYaHWM BBINOJHEHUS 33JaHUS ydalluecs
0hOpPMIISIOT pe3yabTaThl paboOThl B (OpPME CTAaHAAPTHOTO OTYETA, KOTOPHIM CHAIOT
IIPENOIABATEIIO B KOHIIE 3aHATHS.

Cpok peasii3anuy OporpaMmsl — 5 J1eT. 3aHATUS IPOBOJATCA PETYISPHO, IO 6 YacoB
B HEJENI0 ¢ yyaummucs 7-11 kiaccos.

HaGop B rpymmbl 4uCICHHOCTHIO 10 12 4enoBeK OCyIIECTBISETCS HAa KOHKYPCHOM
OCHOBE, I10 pe3yJIbTaTaM ropoACKOI OJUMITNA/IbI, SK3aMEHOB U cOOECeI0BaHU.

®opMbl paboThl HA YpoKe — KpaTkoe, He Oosiee 10 MUHYT, 0OBSICHEHME OCHOBHBIX
MOJIOKEHUH U3ydyaeMoro Marepuana. Jleraau u HI0aHCHI BBISICHSIOTCS B IPOLECCE PEIICHUs
YYAIIUMUCS TEOPETUYECKUX M HKCIIEPUMEHTAJBHBIX 3a7a4, BOCHPUSITHS JEMOHCTpPALIMMA
(bu3HYECKUX SBJICHUM, BHITTOTHEHUS JIA0OPATOPHBIX pabOT U JIp.

Oxwupgaercs, 4To B pe3yJibTaTe 00y4eHHs M0 JaHHOM MporpaMMe yvaiuiicst Oyaer:

— 3HaTh QU3HUKY B 00BEME JaHHOM MPOTPaMMBI;

— YMeThb peuiaTh PU3nYecKue 3a/1a4u;

— BJIaJleTh HaBBIKAMH HMCIIOIb30BAHMS U3MEPUTENBHBIX MPUOOPOB, C KOTOPHIMH OH
CTAJIKUBAJICA MIPH BBITIOJIHEHUH JIAOOPATOPHBIX padoT.

CucreMaTH4ecKuil KOHTPOJIb OCBOEHHUS IPEAMETAa YCIOBHO JEIHUTCS HA TEKYIIUH,
IIPOMEXKYTOUYHBIA U UTOTOBBIM.

Texywyuii kKonmpoap — KOHTpOJb B mpouecce odyuenus. [lo ¢popme 310 Tekymme
KOHTpPOJIbHBIE paboThl B (popMe oyiuMnuag 1o OJI0KaM, MpPOBEpKa JOMAIIHEro 3a/IaHus,
pelIeHre SKCIepUMEHTANIbHBIX 3a/1a4.

Ilpomesccymounwiii KOHMPOb — KOHTPOJIb 110 TEME, KOTOPBIA MOXET MPOXOAUTH B
BUJIC KOHTPOJIBHOM OJIMMIIMAJIbI, SKCIEPUMEHTAIbHON onumnuaisl u jp. K ykazaHHomy
BUJTy KOHTPOJISI OTHOCUTCS TAK)K€ KypCOBOM AK3aMEH — MEPEBOJIHOM, UTOTOBBIN IO KypCy
IK3aMEH.

Hmozoewvtiit KoHmpop — BBIITYCKHOU DK3aMEH.

[Iporpamma cocTaBieHa B COOTBETCTBUU ¢ 3akOoHOM Poccuiickoit ®deneparuu «O0
obpazoBannm» (DenepanbHbiil 3akoH 0129 nexadbps 2012 1. Ne 273-D3), ¢ yuérom:

— KOHIICTILIMU Pa3BUTHSI JOIMOJHUTEIBHOTO oOpasoBanus aeteil (Pacmopspkenue
[TpaButenscTBa PD 0T 4 centsaops 2014 1. Nel1726-p);

— npukaza MunucrepctBa npocseuieHust PO ot 9 noabps 2018 r. Ne 196 «O06
YTBEPKIACHUM TOPSIIKA OPTaHU3ALUU U OCYLIECTBICHUSI 00pa30BaTEIbHOMN AESITEIbHOCTH
O JIONOJIHUTEIBLHBIM 00111e00pa30BaTEIbHBIM IPOrPaMMaM».



2. YYEBHO-TEMATHUYECKUM ILJIAH

7 KJIACC
[192 yaca, 6 yacoB B Heae10]
O01mee
m B Tom B Tom KounTtpoJasb
KO0JI-BO
Ne HauMeHoBanue TeM U 0JIOKOB qeGHBIX qucJae qucjie HEBIE Kea K3n
y Teopus | MPAKTHKa | PadoThl
JacoB
duznyeckue Beanuuubnl. U3mepenne puzngyeckux
Tema 1 penne ¢ 11 10 1 2 4
BEJIUYUH
dusnyeckas Bennunna. Equaunel uzMepenus. Ilepeso
Brok 1 JUHATL p PeBOZL 4 4 2 4
BEJIMYMH U3 OJIHUX €IMHUIL B IPYTUE
Hsmepurensasie npudopsl. Llena nenenus. [lorpemuoctu
Brok 2 p puooper. Tena 1 p 6 6 2 4
U3MEPEHHUS
KoHTtposbHas pabota mo teme Nel 1 1
Tema 2 | Macca, IJIOTHOCTh 11 10 1 3 3
TTonsarue maccel. Equauiel uzMmepenus maceol. O0beM TeIL.
Brok 1 JUTHIT P 4 4 2 4
II;moTHOCTE BemiecTBa
bnok 2 | IlnoTHOCTE cMecel U crtaBoB. CpenHsisl INIOTHOCTh 6 6 3 3
KoHTposbHast pabota mo Teme Ne2 1 1
Tema 3 | Mexannueckoe IBHKEeHHE 30 28 2 4 3
MexaHnuecKkoe OBMKEHUE, IIYTh IIEPEMEILIECHIE.
Brok 1 A » [IyTh [ICPEMEIIL 10 10 3 3
PaBnomepnoe asmxenue. Ckopocts. CpefHsisi CKOPOCTh
I'padukn 3aBUCUMOCTEN BETNYNH, OITUCHIBAIOIIINX
Brox 2 | | PP ’ t 10 10 5 3
nBwkeHue. Pabota ¢ rpadmkamu
OTHOCUTENBHOCTD ABMKEHUS, CHCTEMBI OTCUETA. 3aKOH
Briok 3 B ’ 8 8 4 3
CJIO’KE€HHUSI CKOPOCTEH
KonTtposnpHas pabota o teme Ne3 2 2
Cuasl B mpupoe, B3auMoaeicTeue Tej. Y cJI0BUSA
Tema 4 pHpoze, 5 42 40 2 4 3
paBHoBecHs Tel. MOMEHTHI CHJI
Bs3aumonerictBue Ten. Bunnl cui. PaBHonelcTByIomas
Brok 1| " A g FICHCTBYIOT 6 6 2 4




Cuina TsxecTu, cuibl peakunu. CUIIbl HATSKEHUS HUTEH,

biok 2 8 8
0J10KH
Buok 3 Cunel ynpyrocty, 3akoH ['yka. ITpyxuHsl, cucTeMbl ] ]
IPYKUH
Poryaru. MomeHT cuibl. [IpaBuino MOMEHTOB. Y cioBue
bnoxk 4 18 18
paBHOBECHS TEI
KonTtposnpHas pabota o teme Ne4 2 2
Tema 5 JdaBieHue B AKUAKOCTAX U razax. OCHOBbI 42 40 )
THAPOCTATHKH
JlaBneHue B KUAKOCTAX U razax. 3axoH [lackans.
brok 1 | Atmocdeproe naBnenue. Pacuer naBimeHus. 14 14
Coob1maronmecs: Cocy bl
Pacuert cun, necTBYOMMX HAa TOBEPXHOCTH TEJa B
bnok 2 | sxuakoctH, uepes nasieHue. [ uapasnuueckuii mpecc. 14 14
Cuiibl, IEWCTBYIONINE HA KPUBOJHUHENHYIO TOBEPXHOCTh
Eiok 3 [InaBanue ten. Cuna Apxumena. VI3meHenue ypoBHs 12 12
KUAKOCTH. CBSI3b YPOBHS JKHJIKOCTH C BECOM
KonTtponbHast pabota o Teme Ne5 2 2
Tema 6 | PaboTa u1 MOIIIHOCTB. JHEPIUs 20 18 2
Biok 1 Mexanunueckast paboTa JUIst CHJI, HalpaBJIEHHBIX BJIOJb 6 6
nepemMenieHus. MouHocTh
Kunerndeckas u noreHuanbHas sHeprus. M3smeHenue
bnok 2 | sHepruu npu coepienuu padotsl. ['paduku npu 6 6
pelIeHnH 3a1a4 Ha paboTy ¥ MOLHOCTh
Biiok 3 Meron BupTyanbHbIX epeMenieHui. IIpocreie 6 6
MexaHu3Mbl. [lomucnacTsl
KonTtposnpHas pabota o teme Neb 2 2
Tema 7 | DkcnepuMeHTAJIbHBIE 3212491 (U3NYECKUX 0JTMMITH AL 32 30 2
bnok 1 | DkcriepuMeHTaIbHbIE 331241 (PU3UYECKUX OJIMMIIAA 30 30
KoHTposbHast pabota mo Teme Ne7 2 2
KypcosBoii 3x3ameH 4 2 2
Bcero 192 88 24 12




8 KJIACC

[192 yaca, 6 yacoB B HeaeaI0]

Obuee B Tom B Tom KonTpounb
Ne HanmenoBanue Tem u 0,10K0B KoI-Bo yuciae qucie HbIe Kca K3n
yuebmbIx Teopus NMPaKTHKA padoThI
4acos
Tema 1 TemoBble siBJIeHHs. YPaBHEHHUE TENJI0BOI0 32 30 ) 4 3
O0aJjlaHca
Bitok 1 TennmooOmeH 0e3 M3MEHEHHS arperaTHOro 14 14 3 3
COCTOSsIHMSI. Y paBHEHUE TEIJIOBOrO OajiaHca
biok 2 | Tennosast mouHocTs. KITJI HarpeBarens 6 6 3 3
ok 3 da30BbIe IEPEXO/Ibl, UBMEHEHHE arperaTHoro 10 10 3 3
COCTOSIHMSI BEIIECTBA
KontposnbHas pabota no teme Nel 2 2
Tema 2 | JIuHaMHKa TeNJ1000MeHa 24 22 2 4 3
biok 1 TennmooOMeH ¢ OKpy’Karolei cpeaon 14 14 4 2
biok 2 TermmonpoBOAHOCTh B TBEPABIX TEIAX 8 8 4 2
KonrtposnbHast pabora o Teme Ne2 2 2
Tema 3 | DuekTpuvecKkue siBJIeHHs, MOCTOSTHHBIN TOK 24 22 2 4 3
DnekTpuyeckuit Tok. Cuia Toka, HanpshKeHue,
biok 1 COIIPOTUBIICHUE. Y ICIIBHOE CONPOTUBIICHUE 6 6 4 2
MIPOBOJAHHKA
[TocnenoBarenvHOE, MapaIeIbHOE COEAMHEHUE,
biok 2 pacyeT TOKOB M HAINPSKEHUH B AJIEKTPUYECKUX 10 10 3 3
LeMxX
bioxk 3 CumMeTpuuHbIe cXeMbl. beCkOHEeUHbIe 1Ienu 6 6 4 2
KonTtposnbHast pabora o Teme Ne3 2 2
Tema 4 JJIeKTPUYECKHE IeNH MOCTOSTHHOI0 TOKa 32 30 2 4 3
biok 1 [TpaBuna Kupxroga 8 8 4 3
biiok 2 AMIEpPMETPBI, BOJIbTMETPHI B AJIEKTPHUYECKUX LETISIX 8 8 3 3
Batok 3 Bonbsramnepnsie xapakrepuctuku (BAX). ] ] 4 )
Cnoxenne BAX




PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO TOKA. 3aKOH

bnok 4 6 6 2 4
Jlxoynsa —Jlenua
KonTtposnbHast pabota o Teme Ne4 2 2
Tema 5 | I'eomerpuueckasi onTuka. OCHOBHbIE 3AKOHbI 22 20 2 3 3
Buok 1 [IpssMOnMHENHOE pacIpOCTPaHEHUE CBETA. TeHb, 6 6 3 3
MIOJIYTE€Hb
biok 2 | Ilnockue 3epkana. CUCTEMBI INIOCKUX 3€pKall 8 8 3 3
Biok 3 3akoH npenomiieHusd. [TonHoe BHyTpeHHEE 6 6 3 3
OTpaK€HUe
KonTtposnbHast pabota o Teme Ne5 2 2
Tema 6 | LleHTpupoBaHHbIE ONITHYECKHE CHCTEMbI 22 20 2 4 3
Buok 1 ToHKuE TUH3BI. I:IOCTpOGHI/IH B TOHKUX JIMH3aX. 10 10 4 3
dopmyJia TOHKOHN JIMH3BI
biok 2 Cdepuueckue 3epkana 4 4 4 3
Eiok 3 Crnoxenue ontuyeckux cucreM. Onruyeckue 6 6 4 3
npubopsI
KontposnbHas padota mo teme Ne6 2 2
Tema 7 JKCNepUMEeHTANbHbIE 321241 (PU3HYECKUX 32 30 ) 5 3
OJTUMITHAJ]
boxk 1 DKCnepuMeHTAIbHBIC 3a1a91 (PU3NUECKUX OJIMMITHA]T 30 30 5 3
KonrtposnbHast pabota o Teme Ne7 2 2
KypcoBoii 3x3ameH 4 2 2
Bcero 192 146 32 14




9 KJIACC

[192 yaca, 6 yacoB B HeaeaI0]

Oo01ee

B Tom B Tom KonTpounb
KO0JI-BO
Ne HaunmeHoBaHHe TeM U 0JI0KOB qeGHBIX qucjae qucJae HbIE Kca K3n
y Teopus NMPaKTHKA padoThI
JacoB

Tema 1 Knunematuka 46 44 4 3
PaBHOMEpHOE ABMIKEHHE, BEKTOPELI B KHHEMATHKE.

Biok 1 PHOC 1 » BEKTOP 10 10 4 3
3aKOH CJIOXKEHHUs CKOPOCTEH

biox 2 Kunematudeckune cBSI3U 6 6 4 2
PaBHOYCKOpEHHOE IPAMOINHENHOE TBUKCHHE

Brok 3 yCKop p : 8 8 3 3
rpaduku

biox 4 KpuBoiauHelHOE IBUKEHUE B MOJIE TSHKECTH 12 12 4 4

BIDKEHUE 10 OKPYIKHOCTH, HOPMAJILHOE U

Brok5 |2 Py - HOP 8 8 4 3
TaHT€HIIUAJILHOE YCKOPEHUE
KontposnbHas pabota no Teme Nel 2 2

Tema 2 | JluHamuka 46 44 3 3

HMHAMHKa MaTepHaAJILHOU TOUKHU. BekTopHOE

Brok 1 |2 P p 10 10 3 4
CIIO)KEHHE CHIT
3axkoH BceMUpHOTO TATOTEHU, ABUKEHUE

Briok 2 p e 6 6 3 3
CIyTHUKOB
Cunsl TpeHud. JIBIbkeHHE ¢ CONIPOTHUBIICHIEM BI3KOH

Biiok 3 perus. /1 P 8 8 4 3
Cpelibl

biok 4 Cwiibl yIIPYTOCTH, IPYKUHBI 4 4 3 3

baoxk 5 Cuiibl HaTSKEHUS, OJIOKH 6 6 3 3

biok 6 KunemaTtuueckue cBSI3U B JUHAMUKE 6 6 4 2

biok 7 | HeuHepuuanabHble CUCTEMBI OTCUYETA 4 4 4 2
KontposbHas padota mo teme Ne2 2 2

Tema 3 | 3aKkoHBI cOXpaHEHHs JHEPTHH, HMITYJIbCA 48 46 3 4
Nmnynne. 3ak0H coxpaHeHUsI UMIyibca. M3smenenue

Brok 1 Y ~OXp 1y 6 6 3 5
HMMITYJIbCA TIPH ICWCTBUM BHEITHEH CHIIBI

brok 2 | Llentp macc. Teopema 0 JBUKEHUH LIEHTPA Macc 6 6 4 2




Mexanunueckas padota. MomiHocTs. Tepema 00

bioxk 3 W3MEHEHUU KMHETUYECKOH sHeprun. [loTeHunanbpHas 10 10
9HEprusi. 3aKOH COXPaHEHUs YHEPTUU
AGcomtoTHO ynpyrue ctoikHoBeHus. Cucrema
Brok 4 yopy 10 10
I[EHTPa Macc
MoMeHT uMITyJIbca, MOMEHT UHEPLIUH.
Biok 5 yibea, pr 10 10
BpaniarenpHoe JBUKCHHE TBEPIOTO Tela
Tedyenune naeabHON KUJKOCTH. Y pAaBHEHUE
Brok 6 A A P 4 4
bepHym
KontponbHas padota o Teme Ne3 2 2
Tema 4 | Cratuka, ycjioBHsi paBHOBECHS 16 14
CraTtuka npu JeiCTBUH HeTlapaylIeIbHBIX CHIT
Biok 1 pu P : 10 10
YCIIOBUE OTCYTCTBHSI BpallleHHs] TBEPJOTO Tea
biok 2 | Mertoa BUPTyaJIbHbIX IEPEMELICHUM 4 4
KontposnbHas padota mo teme Ned 2 2
JKCNepUMEHTAJIbHBIE 32124 (PU3HYeCKUX
Tema 5 P pasm ¢ 32 30 2
OJIMMITHAJ
biok 1 DKclepuMeHTaAIbHbIC 331241 (PU3UYECKUX OJIMMITNAJ 30 30
KonTtposnbHast pabota o Teme Ne5 2 2
KypcoBoii 3x3amMeH 4 2 2
Bcero 192 150 32 10




10 KJIACC

[192 yaca, 6 yacoB B HeaeaI0]

Oo1ee
m B Tom B Tom KonTpoanb
K0JI-BO
Ne HanmeHoBaHHE TEM U 0JIOKOB qeGHBIX qucJae qucJie HbIE Kca K3n
y TeOpusi | NMPAKTUKA | PadOThI
4acoB
OcHoBHbIe noJo:xkennsa MKT. YpaBHeHue coCTOTHUSA
Tema 1 P 23 21 2 3 3
HaeaJLHoOro rasa. 'azoBbie 3aKOHEI
Baox 1 OcHoBuble nmonoxkenuss MKT. PacueTsl Macchl ¥ 4nciia ) ) 3 4
MoJIeKyJ1. OlIeHKa pa3MepOB MOJIEKYIT
Bitok 2 Cxopoctu Mmosnekyi. KonndecTBo coynapeHuil MOJIeKyI ¢ 4 4 4 )
MOBEPXHOCTHIO. [10TOKM MOJIEKYIT uepe3 Majible OTBEPCTHS
YpaBHeHHE COCTOSTHUS WeaIbHOTO ra3a. M3omnpouecchl.
biok 3 6 6 3 3
ITpoueccel B PV, PT n VT koopauHaTax
biiok 4 | YcioBusi paBHOBECHSI, CUCTEMBI C OPUTHIMU 3 3 3 3
bnok 5 | YpaBHeHue cocrosinus. ['mapocrartuka 3 3 3 3
biiok 6 | CMecH pa3nuyHbIX ra30B, NapIUAIbHbIC JTaBICHUS 3 3 3 3
KonTtponbHast pabota o Teme Nel 2 2
Tema 2 | HacbleHHbl# nap, BJAKHOCTb 8 7 1 4 3
Hacpnmennsiii, HeHachIeHHBIN nap. 130TepMBI peaabHOro
Brok 1 t ’ t P PMELD 2 2 4 3
rasa
brok 2 | Baaxkxuocts. AGCOIIOTHAS M OTHOCHUTEIbHAS BIIAYKHOCTD 5 5 4 3
KonTtponbHast pabota o Teme No2 1 1
Tema 3 | Tepmoannamuka 23 21 2 4 3
Bayrpenuss sHeprus u padbora rasa. Ilepsoe Hadano
Brok 1 | o YTP p p p 4 4 3 4
TEPMOJIMHAMUKH
CoxpaHeHHe YHEPTrUHU B CHCTEMAaX a3 — MaKpPOCKOITMYECKHUE
Briok 2 p p p 4 4 3 3
TeJa, MPYKUHBI
bnok 3 | Anunabaruueckuii npouecc, ypasuenue Ilyaccona 2 2 4 3
biok 4 | TemioeMKOCTb raza B pa3JIM4HbIX POIECCAX 4 4 4 2
biok 5 | Terossie mammnabl, KITJT mukiios. Hukn Kapao 5 5 3 3
bnok 6 | XonoaunbHUKH, TEIJIOBBIC HACOCHI 2 2 4 2




KonTtposnpHas pabota mo teme Ne3 2

Tema 4 | [loBepXHOCTHOE HATSAKEHHUE JKUAKOCTEN 7 7 4 3
[loBepxHOCTHAs SHEPTUS, CUIIBI TIOBEPXHOCTHOTO

biok 1 3 3 4 3
HaTsbkeHust. KanusuisipHele siBieHust

bnok 2 | M30bITOYHOE JTaBJICHUE 1101 HCKPUBICHHON MOBEPXHOCTHIO 3 3 4 3
KoHTposibHast pabota mo teme Ned 1

Tema 5 | Mexannveckue CBOCTBA TBEPABIX TeJl 5 4 3 3

Buiok 1 Mexanuyeckue cBOKMCTBA TBEpAbIX Tell. HanpsikeHue, 4 4 3 3
OTHOCUTENIbHOE yuIMHEeHue. 3akoH ['yka, moayinbs FOHra
KonTtponbHast pabota o Teme Ne5 1

Tema 6 duaekTpocTraTtuka. B3aumoaeiicreue 3apsizkeHHbIX TeJl. 46 44 4 3
HanpsizkeHHOCTD, IOTEHHAJI

biok 1 | BzaumogerictBue 3apsiioB. 3akoH Kynona 4 4 3 3

Eitok 2 HanpskeHHOCTB 27€KTPUUECKOT0 OIS, IPUHIUIT 6 6 4 3
CYTIEPIO3UIINH

bnok 3 | Teopema ["aycca, mosisi IiIOCKOCTH, cepsl, mapa, HUTH 6 6 5 2
Paborta B 371€KTpHUECKOM I10JIe, MOTEHIUAI, pA3HOCTh

Eitok 4 | TOTCHIAIIOB. DHeprus B3auMOJCHCTBUS SIEKTPUUECKUX 6 6 4 3
3aps10B. O0beMHas MIIOTHOCTh SHEPTUU
IIEKTPOCTATHYECKOTO MOJIsI

Biok 5 JIBrKeHME 3apsyKEHHBIX YaCTHI] IPU UX B3aUMOJCHCTBUHI 6 6 3 3
JPYT C APYTOM M BHEIIHUM OJIEM

Biok 6 [IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. 3a3EMIICHUE 6 6 4 3
IPOBOJAHMKOB. 3apsKeHHbIE chepbl, Maphbl

bnok 7 | Cucremsl 3apsKeHHbIX M10cKocTel. [limockuil KoHieHcaTop 6 6 3 2

Eiok 8 JIMBIIeKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE. 4 4 4 )
JlmsnekTpudeckasi NPOHUIIAEMOCTb
KoHTposibHast pabota mo teme Neb 2

Tema 7 DilIeKTprYecKas éMKOCTb, KOHIEHCATOPBI. 2 24 4 3
KonaeHcaTophbl B nensix NoCTOSSHHOIO TOKA

Baox 1 Pac4yeTsl 3apsi10B, HaNpsHKEHUI HAa KOHJEHCATOpax B 10 10 3 3

YCTAHOBUBIICMCS PCIKUMC




[Iepexonnbie npouecchl B RC-nensx. XapakTepHble

biok 2 4 4
BpEMEHA ITPOLIECCOB
DHeprus KoHAeHcaTopoB. PaboTa nctounnkoB. Beigenenue
biok 3 10 10
Tema B RC-iensax
KonTtposnbHast pabota o Teme Ne7 2 2
Tema 8 | IlocTosIHHBI TOK 18 16 2
Biok 1 [InoTHOCTH TOKA B mpoBOAsAIINX cpeaax. CBs3b C ) )
HaIPSKEHHOCTBIO
OJ1C 1 BHyTpeHHEE CONPOTUBIIEHUE UCTOYHUKOB
biok 2 | mocrossHHOTO TOKa. 3akoH OMa 1711 HEOTHOPOAHOTO 4 4
y4acTKa 1enu
Biok 3 [IpaBuna Kupxroda, pa3BeTBIeHHBIC [IENMU C HECKOJIbKUMHU 5 5
HMCTOYHUKAMHU
Mertoa 3KBUBJIEGHTHOT'O UCTOYHHUKA, TPUHITUI
biok 4 | cynepno3uniun, METO1 KOHTYPHBIX TOKOB. [lepecuer 5 5
TPEYTOJIbHUKA B 3BE311Y
KoHTposibHast pabota mo Teme Ne§ 2 2
Tema 9 | DxcnepuMeHTAJBbHBIC 3212491 (PU3HUYECKUX OJTHMITHAN 32 30 2
brok 1 | DkciepuMeHTabHBIC 33/1a4M (DPU3HYECKUX OJTUMITHA]T 30 30
KonTtponbsHast pabota o Teme Ne9 2 2
KypcosBoii 3x3ameH 4 2 2
Bcero 192 146 32 14




11 KUIIACC

[192 yaca, 6 yacoB B HeaeaI0]

Obuee B Tom B Tom KonTpoanb
Ne HaunmenoBanue TeM H 0JJOKOB KOJ-BO qHucjae qucae HbIE Kea K3u
yuebmbIx Teopus NMPaKTHKA padoThI
4acoB

Tema 1 IlocTosiHHOEe MAarHUTHOE 0J1e. MarHuTHOE IOJIe 30 28 ) 4 3
MOCTOSTHHOI0 TOKAa. CHJIbI B MATHUTHOM I10J1€

Baoxk 1 BexTop maruuTHOM nHAyK1uK. 3akoH buo-Casapa- 4 4 4 3
Jlammaca

Biiok 2 JlelicTBME MarHUTHOTO TTOJIS1 HA IPOBOJHUKHU C TOKOM. 6 6 3 3
Cuna Amnepa
JlelicTBME MarHUTHOTO TTOJISI HA JBHXKYILAECS 3aPS/IbL.

biok 3 | Cuna Jlopenua. [[BrxeHue 3apsiia B OJHOPOJIHOM 12 12 3 3
MarduTHOM II0JIC

brok 4 | JIBu>keHHE 3apsA0B B CKPEUICHHBIX MOJISIX 6 6 4 2
KontponbHas pabota mo teme Nel 2 2

Tema 2 | 3aK0H 2JIEKTPOMArHUTHON HHAYKIHH 18 16 2 4 3

biok 1 | [Totok MarauTHOM MHAYKIMK. DIC nHIAYKIHK 4 4 4 3
Buxpeoe anekrpudeckoe noise. C nHAyKINN B

biok 2 | nBuxkynieMcs npoBoaHuKe. [lepeMbluku, ABUKYIUECS 8 8 4 2
B OJHOPOJHOM MAarHUTHOM IOJIE

Eiok 3 Camounnaykuusi. UHIyKTUBHOCTb. DHEprus 4 4 3 3
WHJYKTUBHOCTHU
KonrtposnbHast pabota o Teme Ne2 2 2

Tema 3 | KaTynmiku MHIYKTUBHOCTH B YJIEKTPUYECKUX LENAX 8 7 1 4 2

biok 1 | IlepexoiHble poLECCHl B LIENSAX C MHIYKTUBHOCTIMHU 4 4 4 2

biiok 2 | CoxpaHeHHe MOTOKa B LENSAX C MHIAYKTUBHOCTIMH 3 3 4 2
KonrtposnsHast pabota o Teme Ne3 1 1

Tema 4 | Mexanuuyeckue Kojge0aHus 24 22 2 4 3




VYpaBHeHHe rapMOHUYecKUX Kojebanuii. [lepuon u

brok 1 | gacroTta xonebanuii. CKOpOCTh U YCKOPEHUE TIPH 4 4 3 3
koneOanusx. [IpeBpaiieHus 3Heprun
Pacuyer neprooB uepes cuiibl, BOZHUKAIOIINE MTPU

Bok 2 PHOZIOB HeP : He ip 7 7 3 3
OTKJIOHEHHMH OT MOJIOKEHUSI PaBHOBECHUS
DHEPreTUYeCcKuil MoaX0/ K pacueTy nepuoaoB

Biiok 3 preTH AAXOZL K pAcHeTy NEpHoA 7 7 4 3
Koje0aHui B MEXaHUYECKUX CHCTEMAX
3aTyxaromue U BRIHYKJICHHBIC KoJieOanus. Pe3onanc.

brnok 4 . 4 4 4 2
CrnosxeHue rapMOHUYECKUX KoJiebanuii. buenus
KontposbHas padota mo Teme Ned 2

Tema 5 | DaekTpomarauTHble KoseOanus. [lepeMeHHbIN TOK 18 17 4 2
I"apmonnueckue konebaHus B KOJIeOaTEIIbHOM KOHTYDE.

brok 1 | Pacyer mapameTpoB koeOaHUi PH UCTIOIH30BAaHUH 4 4 4 2
npasui Kupxroda
DHEPreTUYeCKuil MoAX0 IPU pacyeTe

Biiok 2 P AXORTIDI D 4 4 4 2
ANEKTPOMATrHUTHBIX KOJICOAHUI B KOHTYPE
BoinyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusI.

Biok 3 YHACHAE P 4 4 4 2
[IepeMeHHBIN TOK
Meto1 BEeKTOPHBIX IHarpaMMm. MeTo1 KOMITJIEKCHBIX

Biiok 4 Al BEKTOPHEIX AHArp A 5 5 5 1
aAMILTATY ]I
KontponbHas padota mo teme NeS 1

Tema 6 | 'eomeTpnueckasi ONTHKA 34 32 3 3
3aKoHbI TeoMeTpudeckoi onTUKH. [IpsMonnHelinoe

biok 1 | pacnpocTpaneHue u oTpakeHue cBeTa. 3epkaja. 3agauun 4 4 3 3
Ha MOCTPOEHHUE B CUCTEMAX 3epKall
3akoH npesioMmiieHus. PacipoctpaneHue ceera B

B0k 2 P pocTp 6 6 3 3
HEOJAHOPOJHBIX Cpesiax
JIunzel. Ontuueckas cuiia auH3bl. @opMysia TOHKOU

Bok 3 pMy 6 6 3 3
JIMH3BI

biiok 4 | 3amaun Ha NOCTPOCHUS C TOHKUMU JIMH3aMHU 6 6 4 2

brok 5 | Cdepuueckue 3epkana 4 4 3 2

biiok 6 | Toscteie muH3BI. MeTO1 MapakCUaTbHOW ONTHKH 6 6 4 2
KonrtposnbHast pabota o Teme Neb 2




Tema 7 | BoiHOBasi oITHKA 12 11 1
HNutepdepennus ceera. UaTepdepennms ot AByx
bnok 1 | KorepeHTHBIX HCTOUHUKOB. IHTephepeHIns B TOHKIX 5 5
IIJICHKaX
bnok 2 | Iudpakuus. JAudpakunonHas pererka 6 6
KontposbHas padota mo teme Ne7 1 1
Tema 8 | KBanToBasi puszuka 12 11 1
Buok 1 Kopnyckynsapasle cBolicTBa cBeTa. POTOHBI, AaBIEHNE 6 6
ceera. Potorhdexr
Biok 2 B3aumoneiicTBue GOTOHOB ¢ YacTUIIAMU. 3aKOHBI 5 5
COXpPaHEHHUs YHEPTUH, UMITYJIbca B 33Ja4ax ¢ (poToHaMH
KontponbHast pabota no Teme Ne§ 1 1
Tenma 9 JKCnepuMeHTAJIbHbIE 321241 (PU3HYECKUX 32 30 )
OJTUMITHAJ]
brok 1 | DkcnepuMeHTaIbHBIC 3a/1a4U (DU3UIECKUX OJTUMITHA]T 30 30
KonrtposnbHast pabora o Teme Ne9 2 2
Kypcosoii 3x3ameH 4 2 2
Bcero 192 146 32 14




3. COAEP KAHUE IMTPOT'PAMMBI

7 KUIIACC

TEMA 1. ®U3UYECKHUE BEJIMYUHbI. U3MEPEHUE ®U3NYECKUX BEJINYUH
bnok 1. ®uznveckas BeanunHa. Enuaunsl usmepenus. IlepeBoa BeJlMYUH M3 OHMX €IMHUI] B
apyrue
[TonsiTne hU3MYIECKON BETMUUHBI. JTATOHBI (U3HUECKUX BeTMYUH. PazMepHOCTh. EnuHUIIBI M13MEpeHus..
[lepeBo BenM4MH U3 ONHUX €AUHUIL B APYTHE.
bnok 2. U3mepureabnbie npudopsl. Llena neqenus. [lorpemnocT u3mepeHust
Lena nenenus. [lorpemmnoctu uzmepenus. M3mepenus u oopaboTka pe3yabTaToB u3mepenuid. O0mmue
peKoMeHJalud Mo paboTe H3MEepUTeabHbIMU mpuOopamu. OmnpeneneHue ILEeHbl JeleHHus Ipudopa.
Onenka norpemHoctu npudopa. [lorpenrHocts n3MepeHusl.

KonTpoabsHasi padora nmo teme Nel

TEMA 2. MACCA, IIVIOTHOCTb
bnokl. llonsitue maccol. Ennannel n3mepenust macebl. O0bem Tedl. ILIoTHOCTH BemiecTBa
B3anmopeiicteue Ten. MueptHocth. Macca. Exunauier usmepenust maccel. O6bem Ten. [ImoTHOCTH.
N3mepenue maccrl Tena Ha Becax. PacueT Mmaccel M 00beMa 1o ero MI0THOCTH. Pacder mioTHOCTH Tena.
bnok 2. IlnoTHOCTB cMeceil n criiaBoB. CpeaHsisi IVIOTHOCTH
BriBoa hopmyIel 15 cpenHelt mioTHOCTU. [11oTHOCTE cMecel U critaBoB. Perenue 3amaq
KonTposbHasi pabora mo teme Ne2

TEMA 3. MEXAHUYECKOE JIBUXKXEHUE
bnok 1. Mexanuveckoe ABHKeHHe, NMYTh, nepemMenieHue. PaBHomepHoe nBu:keHue. CKOpPOCTb.
Cpennsist cKOpocTh
Mexannueckoe nBrxkeHue. IloctymarenbHoe ABukeHHEe. PaBHOMepHOe aBHKeHUE. BektopHoe u
KOOpPJIMHATHOE ONMCAHUE MOJIOXKEHHU Tella B mpocTpaHcTBe. [loHsiTue 0 paanyc-BekTope. PaBHOMepHOE
u HepaBHOMepHoe nBrkeHue. [lepememenue. Tpaekropus. [Ipoiinenusiii myTh. CKOpOCTh: CpeaHsd,
CpelHenyTeBasi, MTHOBEHHas!.
bnok 2. I'padpuku 3aBUCHMOCTEl BeJIMYHH, ONMCHIBAIONIINX ABUKeHUe. PadoTa ¢ rpadpuxamu
I'paduku 3aBUCHMOCTE BEIMYMH, OMUCHIBAIOIINX JIBHXKeHUE. PaboTa ¢ rpadukamu.
bnok3. OTHOCHTENBHOCTD ABUKEHHS, CUCTEMbI 0TCUETA. 3aKOH CJI0KeHUS CKOpocTeil
OtHocuTenbHOCTh JABIKEHHUsA. CuctemMa oTcuera. BbIOOp CHCTEMBI KOOPAMHAT B COOTBETCTBUH C
MOCTaBJICHHOM 3a/1aueil. 3aKOH CJIOKEHHSI CKOPOCTEH.
KonTtposbHnasi pabora mo teme Ne3

TEMA 4. CWIbI B IPUPOJIE, BBAUMOJEVCTBHE TEJI. YCJIOBUSI PABHOBECHS TEJI
MOMEHTHBI CIJI

bnox 1. Bzaumoneiicreue tesa. Buasl cui. PaBHoaeiicTByomas cuia

B3aumoneiicteue Ten. Muepums. [lonarne «Cuna». Buasl cun. JIunamomerp. CrlokeHuE IBYX CHIIL,

HaIpPaBJIEHHBIX 110 01HOM npsiMoi. Cuiel B pupone. Cuina tarorenus. Cuina tsxectu. Bec Ttena. Cuita

yrpyroctu. Cumna TpeHus.

bnok 2. Cuna tsa:KecTH, cuiIbl peakunu. CHIIbI HATSKEHUs] HUTei, 0J10KH

SBnenue Tsarorenus. Cumna TskecTd. CBsI3b MEXAY CHIION TXKECTH M Maccoi Tena. Cuibl peakiuu. Bec.

Cuia peakuuu onopsl. Cujia HaTSKEHUS HUTH.

bnok 3. Cuabl ynpyroctu, 3akoH I'yka. IIpykuHbI, cHcTeMbI NPYKUH

Bunsr nepopmarnuii. Cuna ynpyroctu. 3akon I'yka. I[IpykuHa, cucTeMbl Ipy>KuH.

bnok 4. Poruaru. MomeHT cuiibl. IIpaBusio MoMeHTOB. Y cjioBHe paBHOBeCHS TeJl

[Ipoctbie Mexanu3mbl: Poiuar. bioku. Haknonnas mnockocts. KIIJ mexanu3zmoB. PaBHOBecue cuil Ha

pberaare. MomeHT cuiibl. [IpaBuiio MmoMeHTOB. Phiyaru B TexHuke, ObITy U mpupoje. [Ipumenenue 3akoHa

paBHOBecHsI pblyara kK 0JIoKy. PaBeHCTBO paboT MpH KCIIOJIb30BAHUU MPOCTBHIX MEXaHU3MOB. «30J0TOE

IIpaBUJI0» MEXaHUKH. PaBHOBECHE TeI ¢ 3aKPEIIEHHOM OChIO BPALLICHHUS.

KonTtposbHnasi pabora mo teme Ne4

TEMA 5. JABJIEHHUE B ’)KUJKOCTAX U I'A3AX. OCHOBBI 'NIPOCTATUKHA



bnok 1. JlaBiieHne B KUAKOCTAX M rasax. 3axkon Ilackansa. Atmocdepnoe nasaenue. Pacuer
napJyennsi. Coodmaromuecs cocy/bl

Hapnenne. Enununa msmepenus. IlpuGopsl ans u3Mmepenus nasieHus. CrocoObl yBEIMUYEHHS U
yMEHbIIIEHUs JaBieHus. Bec Bozmyxa. Bo3gymnas o6omouka. JlaBmenue ras3a. 3mepenwue
aTMocdepHoro aaBieHHs. ATMochepHOE IaBleHHE Ha PpasNUuHBIX BbicoTax. OmbiT Toppuyemnu.
bapomerp-anepoun. I'napocrarnueckoe nasineHue. 3akoH [lackans. [lopuiHeBoOM KUIKOCTHBIM HAcoOC.
[lepenaua paBieHus TBEPABIMU TEJIaMH, >KUIKOCTSMH, ra3amu. JlelicTBHE JXKMIKOCTM M Tra3a Ha
NOTpyKEHHOE B HUX Teso. PacueT naBieHus KUIKOCTH Ha JHO U cTeHKH cocya.Coob1aroiue cocyibl.
bnok 2.Pacyer cmi, JEeHCTBYIOIIMX Ha IOBEPXHOCTH TeJa B JKHAKOCTH, 4epe3 JaBJICHHE.
I'mapaBanyeckunii npecc. CuJibl, 1ecTBYOIHE HA KPUBOJMHEHHYIO TOBEPXHOCTH

[opmiHeBo#l >kUAKOCTHBIA Hacoc. OmpeneneHue, YCTPOWCTBO M padoTa THAPABIMYECKOrO Ipecca.
O6nacTh NpUMEHEHUs THIPABINYECKOro npecca. PacueT naBiaeHus co31aBaeMOro MpecCoM.

bnok 3. IlinaBanue Tes. Cuiia Apxumena. U3menenue ypoBHs KUAKOCTH. CBSA3b YPOBHS KUAKOCTH
¢ BECOM

BrirankuBatomas cuia. 3akoHn Apxumena. Bec tena B xuakoctu. YcioBue miaBaHus tei. [InaBanue
cynoB. Bo3ayxonnaBaHue.

KonTtpoJsbHnasi padora nmo teme NeS

TEMA 6 . PABOTA U MOIIIHOCTb. SQHEPI'USA
bnok 1. Mexanuveckasi padoTa sl CHJI, HAIPABJIEHHBIX B/10JIb NepeMenieHns. MonHoCTh
Mexanuveckass pab6ota. Epwauier padorel. MomHocTs. EmuHuiiel MomHocTH. MOIIHOCTH TNpHU
pPaBHOMEPHOM JBUKEHUHU.
bnok 2. Kunernueckasi U NOTEHIHAJIbHAS JHeprusi. M3MeHeHMe JHepruM INpPH COBEPLICHHH
padoTel. I'paduku npu pemieHny 3a1a4 Ha padoTy U MOITHOCTH
[Tonstue «Oueprusi». Kunerndeckas »sHeprus. I[loTeHnmanbHas -SHEpPrus. 3aKOH COXpPAaHEHUS
MexaHu4eckon dHepruu. [loTeHnManbHas SHEpPrus Tena, HA KOTOPOE JAECUCTBYET CHUjla TKECTH.
[ToTeHumanbHas YHEPrUs NPY>KUHBIL.
bnok 3. Meron BUpTyaJbHbIX nepemeniennii. IIpocreie Mexanusmsl. Ilosmcnactol
MaccuBnblii kaHaT. llemnas nwHusA. BupryanpHbie mnepemenieHus. PaGota npu mnepemenieHun
pactipenenenHoir maccel. [loaBwxkubiii Onok. Haknmonnas miockocts. [luddepeHnuanbHblii BOPOT.
CIoxHBIE CUCTEMBI OJIOKOB (TTOJIMCTIACTHI).
KonTtposbsHnasi pabora no teme Neb

TEMA 7. 3KCIHEPUMEHTAJIBHBIE 3AJIAYU ®U3NYECKUX OJIUMIINA L
bnok 1. JxcnepuMeHTANbHbBIE 3212494 (PU3HYECKUX OJIMMITNAJ]
Pemenne skcrepuMEHTANbHBIX 3a1ad (U3UYECKUX ONUMIMMAJ. 3agaud Ajs 3aHATUH BBHIOMpArOTCA
MpernojaBaTesieM W3 4YuCiIa TNpPeIIaraBIIMXcs Ha PETHOHAIBHBIX M 3aKIIOYMUTENBHBIX JTamax
BCCpOCCHﬁCKOﬁ OJIMMITHAaAbI IIKOJIBHHUKOB, C y‘-IeTOM TOTOBHOCTH y‘IaH_II/IXCH 1 UMCHOIICTIOCA B HAJIMYUHN
SKCTIEPUMEHTAIBHOTO 000PY/I0BaHHS.
KonTtpoubsHnasi pabora mo teme Ne7

KYPCOBOM 3K3AMEH 3A 7 KJACC

8 KJIACC

TEMA 1. TEIIVIOBBIE SABJIEHUS. YPABHEHHUE TEIIJIOBOTI'O BAJIAHCA
bnok 1. Tensioo0MeH 0e3 M3MEHEHHs arPeraTHOrO COCTOSIHMA. YpaBHeHHe TelJIOBOro 0ajnaHca
Buytpennss sneprusi. Temnepatypa. TemoBoe pacmmpenue tein. CBsA3b TeMrepaTypbl BEIIECTBA C
Xa0TUYECKUM JBWXKEeHHEeM ero vactull. CrocoObl W3MEHEeHHs] BHYTpPeHHeW sHepruu. KomamdecTBo
TerioTel.  Termmonepenada. HeoOpaTtuMocTh Tmporiecca Teruionepenadyr. Buasl Teruionepeaayu:
TCILJIOMIPOBOAHOCThb, KOHBCKIUA, TCIIJIOBOC U3JIYUCHHUC. HaneBaHI/Ie U OXJaXXKICHHUC. Y;[eana;{
TEIUIOEMKOCTh. Y paBHEHHE TEIJIOBOTO OaaHca.
bnok 2. TenaoBasi MomHocTh. KII/[ HarpeBaTtens
PaGoTa rasa u mapa npu pacmmpeHnun. JIBuraTesb BHYTPEHHET0 CropaHus. DHEPrus TOIUIMBA. Y JenbHas
teruiota cropanus. [IpeobpasoBanue suepruu B TerioBsix Asuratensix. KI1/1 rerioBoro apuratens.
bnok 3.®a30Bble epexoabl, H3MEHEHHE ATPEraTHOr0 COCTOSIHUA BellecTBa



®dazoBble meEpexoibl. 3aKOH COXPAaHEHHMs DSHEPruuM B TEIUIOBBIX Iporeccax. [lnaBnenue wu
KpUCTaJIM3anus. Y aenbHas TersoTa miasieHus. I'paguk muasiaeHus u otBepaeBanus. [IpeodpasoBanue
SHEPTrUU MPHU U3MEHEHUSX arperaTHOro COCTOSIHUS BellecTBa. Mcnapenue u xoHaeHcanus. Y aeiabHas
TEIUI0Ta MapoodpazoBaHusl U KOHJEHcaluu. [1ocTOsSHCTBO TemmepaTypsl NMpU IJIABICHUA U KUTICHUH.
BrnaxxHOCT®.

KonTpoabsHasi padora nmo teme Nel

TEMA 2. IMHAMMUKA TEIIVIOOBMEHA
bnox 1. TensiooOMeH ¢ OKpYy:kawoLeil cpeaoi
3akox HeroTroHa misa TeruiooOmena. Pertenne 3amgay.
bnok 2. TenjionpoBoAHOCTH B TBEPABIX TeJlax
YpaBHEeHUE TEIIONPOBOAHOCTH, Pemienue 3agay.
KonTposbHnasi pabora mo teme Ne2

TEMA 3. QJIEKTPUUECKHUE SIBJJEHUSL, TOCTOSIHHBIN TOK
bnoxk 1. Jnexrpudeckuit Tok. Cuia ToKa, HanpsiKeHHe, CONPOTHBJIEHHE. Y/elbHoe
CONPOTHBJICHHE NPOBOHUKA
Cuna Toka. Enuuunel cunsl Toka. M3mepenue cuibl Toka. Hanpsbxkenue. EnuHunel HanpsoKeHHs.
N3mepenne HanpsikeHus. 3aBUCUMOCTh CWJibl Toka oT HanpsikeHus. BAX. Conporusienue. EquHuiibt
conpoTtuBiieHus. 3akoH OMa AJis y4acTKa 3JeKTpUUecKol 1enu. Pacyer conpoTuBieHUs] IPOBOAHHUKOB.
VnenbHoe conpotusieHue. [IpuMepel Ha pacdeTr CONPOTUBIEHUS NPOBOJHUKOB, CHJIBI TOKa H
HanpsbkeHus. PeocraTsl.
bnok 2. IlociaenoBarejibHOe, NMapajliejibHOe COeIWHEHUHE, pPacyeT TOKOB W HANPSKEHUd B
JIEeKTPHYECKHUX LEeMNsaxX
OneKkTpuyeckas LeNnb W ee cocTaBHble 4acTu. [locienoBarenbHOE M MapajIeNbHOE COEAUHEHUE
IIPOBOAHMKOB. PacyeT TOKOB M HANPSKEHUSI B SJIEKTPUUECKUX LIETIAX.
bnok 3. CummerpuyHblie cxeMbl. beckoHeuHbIe Henu
Paznuunbie BUABI CHMMETPHH U MPHUEMbI paboThl ¢ HUMU. ANTreOpandecKkue METO/Ibl PELICHUs 33134 C
0EeCKOHEYHBIMU LETSIMHU.
KonTtpoubHnasi pabora mo teme Ne3

TEMA 4. QJIEKTPUYECKHUE LHEIIN IOCTOAHHOI'O TOKA
bnok 1. IlpaBuaa Kupxroga
He3zaBucumsiit koutyp. [IpaBuna Kupxroda. Pemenne 3agau.
bnok 2. AMuepMeTpbl, BOJLTMETPbI B 3JIEKTPUYECKHUX LENAX
Amnepmerp, BonbT™MeTp. MieanbHble U HeneaabHble IPUOOPHI 1 UICTOUHUKU. Pemenne 3amgay.
bnok 3. BoabTamnepuble xapaktepuctuku (BAX). Cioxkenne BAX
BonbsTamnepHble XapaKTEpUCTUKHM JUHEWHBIX M HEIMHEMHBIX iieMeHToB. Cinoxxenue BAX. Pemenue
3a/ay.
bnok 4. PaboTa 1 MOIIHOCTB 3JIEKTPHYECKOro ToKa. 3akoH /Lxoy.s —Jlenna
Pabora snextpuueckoro Toka. MOIIHOCTh 3JIEKTpUYECKOro Toka. EAuHMIIBI pabOThl AJIEKTPUUYECKOTO
TOKAa, IpPHUMEHsAEMble Ha IpakTuke. CUeT4YMK D3JIEKTPUYECKONH HHEPruHu. OIJEKTpOHAarpeBaTelbHbIE
npuOopsl. PacueT snextposnepruu, norpedisemMont ObITOBEIMU pubopamMu. HarpeBanue npoBOTHUKOB
IEKTPUYECKUM TOKOM. KoOJIM4ecTBO TEIIOTHI, BBIAEISIEMOE IPOBOJHUKOM C TOKOM. JlelcTBus
aNeKTpudeckoro Toka 3akoH JDxoyns-Jlenna. Jlamma HakanuBanus. KopoTkoe 3ambIKaHHE.
IIpenoxpanurenu.
KonTpoabsHas padora no teme Ne4

TEMA 5. TEOMETPHYECKAS OIITUKA. OCHOBHBIE 3AKOHbI
bnok 1. llpsiMmosinHeliHOe pacnipocTpaHeHue cBeTa. TeHb, MOJIyTeHb
Uctounuku cBeta. JIyu. [IpsiMmonuHeitHoe pacipocTpaHeHue cBeTa. TeHb, MOTyTEHb.
bnok 2. Ilinockue 3epkana. CucTeMbl IJIOCKHUX 3epKaJl
OtpaxeHue cBeTa: HampaBieHHoe u auddy3Hoe. 3aKoH OTpakeHHs cBera. [lmockoe 3epkao.
[TocTpoenue n3o6pakeHus B IIIOCKOM 3epKaJe.
bnok 3. 3akon npesomiienus. IlosiHOe BHYTpeHHee OTpaskeHHe



[Ipenomiienne cBeta. AOCONIOTHBIA M OTHOCHTENBHBIM TOKa3aTellb MpeioMieHus cpenbl. [lomHoe
BHYTpeHHee oTpakeHue. [Ipu3mel. [Ipenomisitonmuii yroi npusMbl. X071 JIydel B IOBOPOTHBIX MTPU3MaXx.
KonTtpoJsbHnasi pabora mo teme NeS

TEMA 6. HEHTPUPOBAHHBIE OIITUYECKHUE CUCTEMbI
bnok 1. Toukue qun3bl. [locTpoeHue B TOHKHX JuH3aX. POpMYyJIa TOHKOH JTUH3bI
Jlunza. dopmyna TOHKOW muH3BL OnTHueckas cuwia JuUH3BL M300paskeHHe, aaBaeMoe JIMH3OM.
VYBenuuenue, naBaemMoe JMH30M. M3mepenwe (OKYCHOTO pacCTOSHUS COOMparomeld JIMH3BI.
[NapakcuanbHOe PHOIIKEHHE.
bnok 2. Chepuueckue 3epkaja
OnTnueckass cuiaa MNPEIOMIISIONIEN IOBEPXHOCTH. Bpinmykible M BOrHYyThle 3epkana. dopmyia
chepuyeckoro 3epkana.
bnok 3. Ciioxenne onTu4eckux cucreM. Onruyeckue npuoopsol.
Onrtnueckass cuia CUCTEMbl TOHKHUX JIMH3, CIIOKEHHBIX BIUIOTHYHO. XOJ Jydeldl B MHOTOJIMH30BOU
cucreme. Ontuueckue npudopsl. ['na3 u 3penne. Ouku. Teneckon u Mukpockon. OCHOBHbIE abeppanuu
ONTHYECKUX CUCTEM.
KonTposbHasi pabora mo teme Ne6

TEMA 7. 3KCIIEPUMEHTAJIBHBIE 3AJIAYU ®U3UYECKUX OJIUMIINA/L
bnok 1. JxcnepuMeHTANIbHBIE 321241 (PU3HYECKUX OJIMMITHAT
Pemennie skcrepUMEHTANBHBIX 3a7ad (U3MYECKUX ONMMMHAL. 3aJaud A 3aHATUH BBIOMPAIOTCS
nmpenoaaBarcsicM H3 4YHUCIa TMPCAJIaraBIMIUXCd Ha PCTUOHAIBHBIX HW 3aKIOYUTCIBHBIX JTalax
Bcepoccuiickoit omuMnuaabl MKOJBHUKOB, C YYETOM TOTOBHOCTH YUaIIMXCS U UMEIOIIETOCs B HATMYUH
IKCIIEPUMEHTAILHOTO 000PYIOBAHHUS.
KonTpoabHas padora nmo treme Ne7

KYPCOBOM 3K3AMEH 3A 8 KJIACC

9 KVIACC

TEMA 1. KHHEMATHUKA
bnoxk 1.PaBHOMepHOe IBUKEHHE, BEKTOPHI B KUHEMATHKE. 3aKOH CJI05KEHUsI CKOPOCTei
CucTeMbl KOOpAMHAT: EKapTOBa, IIMIMHIpUYECKas, CepruuecKas 1 €CTeCTBEHHAs CUCTEMbl KOOPIMHAT.
KoopnuHaTHBIE W BEKTOPHBIA CIIOCOOBI OINMMCaHUsl IBMXKEHHs. Pammyc-ektop. BbeIiBoj ypaBHeHUM
JBIDKEHUS Tena B obmeM ciydae. YactHble ciaydyan. PaBHomepHoe nBuxkenue. Pabora ¢ rpadukamu.
[TpoGiiema HaXOXJE€HUSI MTHOBEHHOW CKOpocTH TpaekTopus, myTh, nepemenienrne. Ckopoctb. CpenHss
CKOpOCTb. 3aKOH CJIO’KEHUS CKOPOCTEM.
bnoxk 2. KunemaTnueckue CBsI3H
Paznuunble THUIBI KMHEMAaTH4eCKUX CBs3ed. CTepikeHb, CKOJB3AIIMNA MO CTOPOHAM yria. 3aJadd C
Osoxamu. Perienue 3amauy.
bnok 3. PaBHoycKOpeHHOe PSIMOJIMHEHOe IBUKeHHne, rpapuku
VYckopeHne cpeiHee 1 MTHOBEHHOE. PaBHOYCKOPEHHOE JIBH>KEHHE. 3aBUCUMOCTbh CKOPOCTH OT BPEMEHH.
I'paduxu. [Ipobrema BbIYUCICHUS TYTH MIPU HEpaBHOMEPHOM JABWKeHUU. CyMMHpOBaHUE OECKOHEYHO
MaJbIX Benu4uH. ['padmyeckas uHTEpIpeTanus.
bnok 4. KpuBosimHeiiHOe IBUKEHUE B 10J1€ TAKECTH
CBobomnoe manenue. ['opu3zoHTanbHBIA OpocoK. JIBHKEHNE Tena, OpPOIIEHHOTO O/ YTIIOM K TOPH30HTY.
bnok5. IBUKeHHE 110 OKPYKHOCTH, HOPMAJIbHOE M TAHTCHIHAJIbLHOE YCKOPEeHue
[locTtynarenpHOE M BpamiaTenbHOE JBH)KeHHE. KuHeMarnka BpalarelbHOrO JIBMXKECHHS. YTJIOBBIE
xapakTepucTuku. CBs3b C JIMHEHHBIMU XapakTepucTukaMu. BexkropHoe npoussenenue. HopmanbHoe u
TaHIe€HIMAJIbHOE YCKOpeHue. JIBuxKeHue Komeca.
KonTpoubHnasi pabora mo teme Nel

TEMA 2. IMHAMUKA
bnok 1. lnnamuka MaTepuaibHOi TOUKH. BekTOpHOE ci10:KeHne cuil



WHepuuanbHble cUCTEMBI OTCUETA, IEPBBIN 3ak0H HbroToHa. Kitaccuueckuii 3aK0H C105KE€HUsI CKOPOCTEH.
MHBapraHTHOCTh JJUHBI, HWHTEpBaja BpPEMEHHU, YCKOpPEHHsS. AOCOJIOTHBIN XapakTep MOHSITUS
OJHOBPEMEHHOCTH. [IoOHATHE O PENATUBUCTCKON MEXAHUKE.

Cuna. M3mepenune cuit. Bropoit 3akod Hetotona. MaeptHas macca. Tpetuit 3akoH HeroToHa.

bnok 2. 3akoH BCeMUPHOTO TATOTEHUS, IBUKEHNE CIIyTHUKOB

I'paBuTanimonHas cuia. 3aKOH BCEMHPHOTO TATOTEHHUA. [[BMKeHUsI CHyTHUKOB. 3akoHbl Kemiepa.
I'paButanmonnoe B3aumonericteue. CBoboaHoe manenue. Bec. MHepTHAs U rpaBUTAIlMOHHAS MAacCHI.
[Tpunimn skBuBasieHTHOCTU. Kocmuyeckue ckopoctu. KemepoBo npuxenue. ['paButamus BHyTpH Tell.
bnok 3. Cuabl TpeHus. /IBU:KeHne ¢ CONPOTHBICHUEM BSI3KOM cpebl

Cuna tpenus. Tpenne nokosi. Tpenue ckoibxkenus. Tpenue kaueHus. Cusa COMPOTUBIICHUS ABUKECHHUIO
(ckuakoe TpeHue). JBrkeHne ¢ COMPOTUBIICHHUE BSI3KOH CPEIbI.

bnok 4. Cujibl ynpyrocTu, nNpyKMHbI

3akoH ['yka, 3akoH Kynona. Yopyras cuna, e€ npupona. Buasr nedopmanuii.

bnok 5. Cuabl HaTsSKeHHU S, 0JIOKH

Cuuibl HaTskeHUs. brnoku. Pemenue 3anay.

bnok 6. Knnemarnueckue CBSI3H B JHHAMHUKE

Pemenue 3anau.

bnok 7. HeunepumnajbHble CHCTEMBbI 0TCYETA

Hewnneprmansubie cuctemsl orcuera. Cunbl mHepuuu. LleHTpoOekHas cuiaa. DKBHUBAICHTHOCTH CHUI
uHepuuu U cui taroreHus. Llentpobexnas cuna unepruu. Crna Kopuomnuca.

KonTpoabHasi padora mo teme Ne2

TEMA 3. 3AKOHbI COXPAHEHUWSA DQHEPTUHU, UMITYJIBCA
bnok 1. Umnyabc. 3aK0H coXpaHeHUusi NMIyJabca. i3MeHeHHe MMy 1bca NPH 1eiiCTBMY BHEIIHEH
CHJIBI
NMnynbe MarepuallbHON TOUKM M CUCTEMBI Tell. 3aKOH M3MEHEHUS M COXPAaHEHUS HMITyJbca. 3aluch
BTOpOro 3akoHa HproTOoHA uepes3 umiynbc. PeakTuBHOE JBUXKEHNE
bnok 2. entp macc. Teopema 0 IBH:KEHUH LEHTPa Mace
[Tonstue «llentp maccy. Teopema o neHTpe Macc. Cucrema orcueta 1eHTpa Mmacc. OCHOBHOE ypaBHEHUE
JUHAMHUKHU BpaLATEIbHOTO IBUKEHUS TBEPJOTO TeNla. 3aKOH COXPaHEHUs1 MOMEHTa UMITyJbca. Pemenue
3azay.
bnok 3. Mexannuyeckass pabora. MomHocts. TeopeMa 00 M3MeHEHMH KHHETHYeCKOH >HEPIrHM.
IoTeHnuaabHasA FJHEPrus. 3aKOH COXPAHEHHSI JHEPTUH
Pabora cuiel, Teopema 00 M3MEHEHHHM KHHETHYECKOH »Hepruu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
MomtHocts. Kunernueckass sHeprusi. IloTeHumanbHas sHEprus. 3aKOH COXPAHEHUS MEXaHHYECKOH
sHepruu. [loreHnnanbHble cuibl. Il0TeHIIMaNnbHOCTD CUIIBI TSHKECTH, KYJIOHOBCKOM cuiibl. OTHOPOAHOE U
CTAallMOHAPHOE CUJIOBOE I0JI€ — ITOJI€ MOTEHIUAIBHBIX CHJL.
bnok 4. A6con0THO ynipyrue cToJkHOBeHusi. CucTeMa IleHTpa Mace
Ynpyrue u Heynpyrue cToJIKHOBeHus. Vcnoib30BaHre CUCTEMBI LIEHTpa Macc. bannmuctuaeckuil
MasITHUK.
bnok 5. MoMeHT nMiyJibca, MOMEHT HHepuMU. BpamareabHoe 1BUKeHHe TBEPAOro Tejaa
CoxpaHeHne MOMEHTa UMITYJIbCa TP IBUKEHUU B LICHTPAJIILHOM ToJie cuil. [IoHsTne MoMeHTa
nHepuru. MomMeHThl nHepuK TBepAbIX Tel. Teopema lteitnepa. OCHOBHOE ypaBHEHUE TUHAMUKHU
BpauicHus. Pemenue 3anay.
bnok 6. Teyenue naeajbHOM KUAKOCTH. YpaBHeHue bepHyin
[TonsATHE HIeanbHOM )KUIKOCTH. BBIBOJ ypaBHEHMS bepHYIIIN ¢ UCIIOJIB30BAHUEM 3aKOHA COXPAHECHUS
sHepruu. Pemenue 3agay.
KonTpoJubnas pabora no teme Ne3

TEMA 4. CTATHUKA, YCJOBUS PABHOBECHUA
bnok 1. Ctatuka npu 1eiicTBMH HeNlapa/uleJbHbIX CHJI, YCJIOBHE OTCYTCTBUS BPallleHUs] TBEPAOTO
Tesaa
VYcnoBus paBHOBecus TBepaoro tesna. MomeHT cuibl. LlenTp Tsxectu. Bunbl paBHoBecus. CtaTuka npu
JEeHCTBUM HEeMapauIeNIbHbIX CHJI, YCIIOBUE OTCYTCTBUS BpAIICHUS Tea.
bnok 2. MeToa BUPTYaJIbHBIX NlepeMellleH .
Merton BUPTyalIbHBIX IepeMelieHui. Pemenue 3agay.



KonTtpoJubHnas pa6ora no teme Ned

TEMA 5. SKCIHEPUMEHTAJIBHBIE 3AJIAYU ®U3NYECKUX OJIUMIINA L
bnok 1. JxcnepuMeHTANbHbBIE 321a494 (PU3HYECKUX OJIMMITNAJ]
Pemenne sKcrepuMEHTANbHBIX 3a7ad (U3UYECKUX ONUMMMAJ. 3agaud Ajs 3aHATUH BBIOMpaArOTCA
MpernojaBarTesieM W3 4YuCila TNpeNaraBIIMXcs Ha PETHOHAIBHBIX M 3aKIIOYMUTENBHBIX HJTamax
BCCpOCCHﬁCKOﬁ OJIMMITHAaAbI IIKOJIBHUKOB, C y‘-IeTOM TOTOBHOCTH y‘IaH_II/IXCH 1 UMCHOIICTIOCA B HAJIMYUHN
SKCTIEPUMEHTAIBHOTO 000PY/I0BAHHS.
KonTposbHnasi pabora mo teme NeS

KYPCOBOM 3K3AMEH 3A 9 KJIACC

10 KJIACC

TEMA 1. OCHOBHBIE ITOJIOKEHUA MKT. YPABHEHUE COCTOSAHUSA UAEAJIBHOI'O
I'A3A.T'A3OBBIE 3AKOHbI

bnokl. OcuoBubie nojoxenuss MKT. Pacyernl maccsl 1 umciaa Mosekya. OueHka pa3mepoB

MOJIEKY.JT

CtpoeHue Tra3000pa3HBIX, KUAKUX UM TBEPABIX Tel. MONEKyISIpHO-KHHETUYECKasT TEOPHsL.

OKkcnepuMeHTanbHble foka3zarenbctBa MKT. Macmrad BenmuuuH: pa3mepbl, Macca, MPOMEXYTKH,

KOHIIEHTpaluss Moyiekyld. CTemeHb CBOOOIBI MOJEKYJbl. AOCONIOTHAas IKama temmeparyp. pyrue

mkaibl. Tepmomerpsl. Mounb. [locrosnnas ABoragpo. bpoyHoBckoe nBmkeHue. bapomerpuueckas

dopmyna. bompiMaHOBCKOE paciipeesieHie YacTUll (POCTPAHCTBEHHOE pacIpeiesicHHe).

bnok 2. Cxopoctu MouiekyJs. KojanyecTBo coyaapeHMii MoJieKyJ ¢ NMOBepXHOCTHIO. IloToku

MOJIEKYJI Yepe3 MaJjible OTBEPCTUSA

MakcBeIOBCKOE pacHpeAesieHHe YacTHUIl: M0 MPOEKIUSM CKOpPOCTEH, MO BEIWYMHAM CKOPOCTEH, IO

TerIoBbIM 3HeprusiM. Ckopoctu Mojekyid. JnuHa cBoOomHoro mpobera. Yactora CTONKHOBEHHIA.

SBnenus nepenoca. [lepenoc temnia: TeIONPOBOAHOCTh, KOHBEKIHS, n3nyyeHue. [lonstue o nuddysun

U BS3KOCTH.

bnok3. YpaBHeHue coctosinusi uaeajbHoro rasa. Uszompoueccol. Ilpoueccst B PV, PT u VT

KOOpPAUHATAX

Mogens uaeansHoro raza. CBa3b MEXKIy JAaBICHUEM M CPEIHEW KUHETHYECKOW HHEPrued TEIMI0BOTO

JIBW)KEHUS MOJIEKYJ HJealbHOro ras3a. IloHATHEe TEpMOAMHAMHUYECKOM CcHUCTEMBI. Makpo- u

MHUKPOCOCTOSIHUS. TepMoarHaMUYeCKHE TapaMeTpbl CUCTEMBL. Y paBHEHHUE COCTOSIHUS UACAIBHOTO ra3a.

I'azoBb1ll TepMoMeTp. IIpumeHenue ra3oB B TeXHUKE. [ 'a30BbIC 3aKOHBI.

bnok 4. Yci10BUs1 paBHOBECHS, CUCTEMbI € MOPIIHAMM

Pemenue 3anau.

bnok 5. YpaBuenue cocrosinusi. 'mapocratuka

Pemenue 3anau.

bnok 6. Cmecu pa3iM4HBbIX I'a30B, NapUHaJbHble 1aBJIeHUS

[TapuuansHoe naBnenue. 3akoH Jlanbrona. CMecH pa3MuHbIX Ta30B.

KonTpoasHas padora no teme Nel

TEMA 2. HACBIIEHHBIN AP, BJIAYKHOCTD
bnok 1. HachleHHbIN, HeHAChIIeHHbIN nap. M30TepMbl peaJbHOro rasa
HaceleHnsiil, HeHachlleHHbIN n1ap. M30TepMbl peanbHOro raza. Kpurudeckas temneparypa. TpoiiHas
TOYKA.
bnok 2. BnaxxHocTb. AOCOTIOTHASI M OTHOCUTEJIBHAS BJIAKHOCTh
BnaxHocTs. AGCONIOTHAS: U OTHOCUTENIbHAS BIAXKHOCTh. TOYKa POCHI.
KonTpoabHast padora mo teme Ne2

TEMA 3. TEPMO/IUHAMMUKA
bnokl. BayTpennsisi 3Heprus u padora rasa. Ilepsoe Ha4a/10 TepMOAMHAMHUKH
Pa6ota raza. Buytpenuss sueprus. [lepBoe Hayano tepmoanHamuku. Kinaccuaeckue onbiThl. OyHKITUN
COCTOSTHUS ¥ (PYHKIIMH TTpoIiecca. AHaIN3 U30IPOIECCOB.
bnok 2. CoxpaHeHue JHEPTMH B CHCTEMAX I'a3 — MAKPOCKONNYECKHUE TeJIa, MPYKUHBI



Pemenue 3anau.

bnok 3. AnnabaTudeckuii npouecc, ypasuenue Ilyaccona

Anmnabatuyeckuii mponecc. Pacummmpenue raza B MycToTy. TemnoeMKocTb. 3aBHCHUMOCTb OT BHAA
nporuecca. TenaoeMKOoCTb ra3oB.

bnok 4. TenjioeMKoCTb raza B pa3JIH4HbIX Nponeccax

Teopema Maiiepa. [Tonutponnsie npoueccsl. Pemenue 3agay.

bnoxk 5. TensoBbie Mamunbl, KITI/I nukaos. lHuka Kapuo

OO6parumbie 1 HeOOpaTUMBIE TTpoliecchl. Bropoe Havano tepmoanaamuku. @opmynupoBku Kinaysuyca n
Tomcona. TeroBbie mamuHbl. Koaddunuent nonesnoro neicteus. [lukn Kapuo. Teopema Kapho.
BriBoa KITJ] unkna Kapro. XonoauiabHas MalimHa.

brok 6. X010AMIbHUKH, TENJIOBbIE HACOCHI

O6parsapiii mukn  Kapuo. XoJOAWJIBHHWKH, TEIMJIOBBIE HAcOCHl. XoJoAwibHas 3((HEKTHBHOCTS,
OTOMHTENbHBIN KO3 uureHT. Pemenue 3anau.

KonTpoabHasi padora mo reme Ne3

TEMA 4. IOBEPXHOCTHOE HATSI’KEHUE )KUJIKOCTEM
bnok 1. IloBepXHOCTHASI JHEPIHsl, CUJIbI MOBEPXHOCTHOI0 HATsKeHNsl. Kann/uisipHble siB1eHUs
Oco0ble ycinoBus Ha MOBEPXHOCTH. Kod(pduIMeHT MOBEepXHOCTHOrO HaTskeHHs. [loBepxHOcCTHas
JHEPIrus, CUJIbl MOBEPXHOCTHOTO HATSHKEHMs. MozenbHas OLEHKA IMOBEPXHOCTHOTO HATSIKCHMS BOJBI.
[ToBepxHOCTHO-akTHBHBIE BellecTBa. CmaunBanue. KpaeBoit yron. JlamnacoBo nasnenue. Kunenwue.
[Ty3bippKkoBas kamepa. KanuuispHbie SBICHUS.
bnok 2. N30bITOYHOE JaBJIeHHe 0] HCKPUBJICHHOI MOBEPXHOCTHIO
N36p1TOUHOE AaBiIeHUE TI0]T MCKPUBIICHHON MTOBEPXHOCTHIO. Pemenne 3amay.

TEMA 5. MEXAHUYECKHUE CBOVICTBA TBEPJIBIX TE.JI
bnok 1. Mexann4yeckne cBOIMCTBa TBepAbIX Tes. HanpsizkeHne, 0OTHOCHTe/IbHOE YUINHEHHE. 3aKOH
I'yka, moayas FOnra
Mexannueckue cBolicTBa TBEpAbIX Tel. Kpusas pactsxenus. HanpsbkeHue, OTHOCUTENBHOE YAJIMHEHUE.
[Ipounocts. 3akoH I'yka, moayns FOnra.
KonTtpoubHnasi pabora mo temam Ned4 n NeS

TEMA 6. QJIEKTPOCTATHKA. B3BAUMOJIEHCTBUE 3APSAKEHHBIX TEJL
HAIIPA’KEHHOCTD, HIOTEHIHUAJI

bnokl. BzaumoaeiictBue 3apsaaos. 3akoHn Kysona
DINIEKTPUUYECKUI 3apsi U AJIEMEHTAPHbBIC YACTUIIbl. 3aAKOH COXPAHEHUS JIEKTPUUYECKOrO 3apsiaa. 3aKOH
Kynona. Dnexrpuueckoe noine. 3akon Kynona. OnbiTHbIe 000cHOBaHMS 3akoHa KyroHa.
bnok 2. Hanpsi>keHHOCTb 3JIEKTPUYECKOT0 M0JIsl, IPUHIIMII CYIePIO3U UM
Onexktpuueckoe mnone. HanpsokeHHocTh anekTpuueckoro noisd. HampsokenHocts mons. [IpuHuun
CyNEpHO3UIUU. DIIEKTPUUECKUN qumoib. [lone gunoss.
bnok 3. Teopema I'aycca, 1oJ1s1 II0CKOCTH, c(epbl, IAPa, HUTH
ITonsiTHE MOTOKA BEKTOpa HanpskeHHOCTH. Teopema ["aycca. [losie paBHOMEPHO 3apssKEHHBIX
IUIOCKOCTH, c(hepbl, apa, HUTH.
bnok 4. PaboTa B 3J1eKTPUYECKOM 110JIe, MOTEHIHAJI, PA3HOCTH MOTEHIIHAJIOB. JHEPrUs
B3aUMO/JCHCTBHUS JJIEeKTPUYECKHUX 3apsaa0B. O0beMHasA NIJIOTHOCTh JHEPIHH YJIEKTPOCTATHYECKOI0
1oJist
Pabora cun snexkrpuueckoro mond. CkanspHblii moTeHuuan. [loTeHUuan mojsi TOYEUHOTro 3apsja.
Cynepnosunusa noreHnuanoB. CBsi3p NOTEHLMANa W HANPsHKEHHOCTH Noiil. CHIIOBBIE JIMHUU H
HKBUIMIOTEHIMAJIbHBIC TOBEPXHOCTH.DHEPTUsl B3aUMOJEHCTBHS 3JCKTPUYECKUX 3apaaoB. OO0beMHas
IUIOTHOCTB YHEPTUM JIEKTPOCTATHYECKOTO TIOJIA.
bnok 5. JIBuKeHHe 3apAKEHHBIX YacTHI NPH MX B3aUMOJCHCTBUM APYr ¢ APYIOM M BHELIHHUM
noJieM
3aKOHBl COXpaHEHMsI PHEPIMM, MMIIyJbca B 3aJadax Ha JBW)KCHHME 3apsDKEHHBIX YacTHUL, IPU MX
B3aMMO/JICUCTBUHU JIPYT C IpyroM. Pemenue 3agay.
bnok 6. IIpoBOIHUKH B 3JIEKTPOCTATHYECKOM IMoJe. 3azeMieHHe NMPOBOAHUKOB. 3apsKeHHbIE
chepobl, mapbl



CBoboaHble HOcUTENH 3apsiia. OrpaHMYeHHE MOBEPXHOCTHIO Tena. Teopema ennHCTBEHHOCTH. Pabora
BBIXOJa. DJIeKTpocTaTnyeckas MHAykuusA. [lone m 3apsasl BHYTpH M Ha MOBEPXHOCTH MPOBOJHUKA.
3azemsenue. DkpaHupoBka. Ilods u moTeHIManbl cucTeM, O0JIQJAIONINX CHUMMETPHUEH: 3apspKeHHON
chepsl, OTHOPOAHOTO IMIApa, MPSIMOU, TIIIOCKOCTH, MaPhI INIOCKOCTEH.

bnok 7. Cucrembl 3apsizkeHHBIX IU10cKkocTel. Iliiockuii konaencarop

[lonsiTHE «3NMEKTpUYECKass €MKOCTh». EMKOCTh yeIMHEHHOro NpoBOAHMKA. CHCTEMBI 3apsiKEHHBIX
IJIOCKOCTEN. EMKOCTh IIIOCKOTO KOHAEHCATOPA.

bnok 8. In3ieKTPUKH B JIEKTPOCTATHYECKOM moJie. [{udjiekTpuueckasi NpOHUIIAeMOCTh

[lone npu Hamuuuu AUWBIIEKTpUKA. JlWdjeKkTpudeckas HMPOHULAEMOCTb. [lonspHBIE IUIIEKTPUKH.
HenonsipHble AUIEKTPUKY.

KonTposbHnasi pabora mo teme Ne6

TEMA 7. QJIEKTPUYECKAS EMKOCTb, KOHAEHCATOPBI. KOHAEHCATOPHBI B
HEIIAX ITOCTOSHHOI'O TOKA

bnok 1. Pacyetnl 3aps10B, HANPSIZKEHNH HA KOHAEHCATOPAX B YCTAHOBUBIIEMCS pesKHMe
Paznuunble Tunbl KOHAEHCATOPOB. CoenMHEHUs] KOHJIEHCATOPOB. PacueTsl 3apsiioB, HANpsSKEHUH Ha
KOHJIEHCATOPaX B YCTAHOBUBLIEMCS PEXKHUME.
bnoxk 2. llepexoanbie mpoueccsl B RC-nensix. XapaktepHble BpeMeHa MPOLECCOB
ITepexoansie npoueccel B RC-niensx. XapakTepHble BpeMeHa MPOIECCOB.
bnok 3. Jueprusi konaeHcaTopoB. Padora ncrounnkos. Boigenenue temia B RC-uensix
OHeprus 3apspPKEHHOTO0 KOHAEHCATOpa. DHEPrus EKTpU4ecKoro noss. IIlpuMeHeHuss KOHIeHCaTOpOB.
Pabora ucrounukos. Beinenenne rerna B RC-mersix.
KonTpoabsHas padora no teme Ne7

TEMA 8. IOCTOSIHHBIN TOK
bnox 1. I110THOCTH TOKA B MPOBOASIIIUX cpeaax. CBA3b ¢ HANPSIZKEHHOCTHI0
[ImoTHOCTE TOKA. DJIeKTpUUecKoe conpoTuiieHre. [NOTHOCTh TOKa B mpoBondmKX cpenax. Ces3b ¢
HanpsHKEHHOCTHI0. 3akoH OMa B uddepeHuansHol hopme I TBEPIBIX T, )KUIKOCTEH U ra3os.
bnok2. D/IC u BHyTpeHHee CONPOTHBJIEHHME HMCTOYHUKOB IMOCTOSHHOrO TOkKa. 3akoH Oma 1
HEOJHOPOJHOI0 Y4acTKA Lenu
3akon Oma miia yyactka nenu. CoeuHeHne TpoBOJHUKOB. PaboTa B 11enu 2JIeKTpUIeCKOro ToKa. 3aKoH
Jbxoyns-Jlenna B auddepeHnnanbHOil ¥ MHTerpadbHOW (opmax. MacmTaObl BenHuUuH. 3apsaka
akkyMmyJsiTopa. @opMmyJibl MOIIHOCTH AjekTpuueckoro Toka. OJIC. BHyTpeHHee CONpOTHUBIICHUE
MCTOYHUKOB MOCTOSTHHOTO TOKa. 3akoH Oma uis monHoM 1enu. 3akoH OMa B MHTErpaibHOU Qopme.
VYcnoBus noaaepxaHus 3JIeKTPUUECKOTo Toka B nenu. CTopoHHue cuiibl. Llens npu Haauuny HCTOYHHUKA
TOKa. BU/ibl BONIBT-aMIIEPHBIX XapaKTEPUCTHUK.
bnok 3. IlpaBuiaa Kupxroga, pa3BeTBieHHbIE HEeNH ¢ HECKOJIbKUMU UCTOYHUKAMM
[IpaBuna Kupxroda. PazBeTBrneHHbIC IIEMH ¢ HECKOIHKUMU UCTOYHHKAMH TOKA U HATIPSHKEHUSI.
bnok 4. MeToJ 3KBMBAJIEHTHOT0 HCTOYHHUKA, IPUHLMII CYNePNO3ULIMU, MeTO KOHTYPHBIX TOKOB.
IlepecueT TpeyroJbHUKA B 3BE31y
MeTo/1 5KBUBaJIGHTHOTO UICTOYHHUKA, IPUHIIUIT CYNIEPIIO3ULINU, METO]T KOHTYPHBIX TOKOB, METO/ Y3JI0OBBIX
noTeHuanos. [lepecyer TpeyroiabHuKa B 3BE31Y.
KonTpoasHas padora no teme Ne§

TEMA 9. SJKCITEPUMEHTAJIBHBIE 3AJIAYU ®U3UYECKUX OJIUMIINA/JL
bnok 1. JxcnepuMeHTANbHBIE 321241 (PU3HYECKUX OJIMMITHAT
Pemennie skcrepUMEHTANbHBIX 3a7ad (U3MYECKUX ONMMIHAL. 3aJadu A 3aHATUH BBIOMPAIOTCS
nmpenoaaBaTrcsicM W3 UYHUCIa TMPCAyIaraBIMIMXCd Ha PCTHUOHAJIBHBIX W 3aKIHOYUTCIBHBIX JTalax
Bcepoccuiickoit omuMnuaabl MKOJIBHUKOB, C YYETOM TOTOBHOCTH YUaIIMXCS U UMEIOIIETOCs B HATMYHH
IKCIIEPUMEHTAILHOTO 000PYIOBAHHUS.
KonTpoabsHas padora no reme Ne9

KYPCOBOM 3K3AMEH 3A 10 KJIACC

11 KJTACC



TEMA 1. HOCTOAHHOE MATHUTHOE ITOJIE. MATHUTHOE HNOJIE IOCTOSAHHOI'O
TOKA. CHJIbI B MAT'HUTHOM I10JIE

bnok 1.Bextop marauTHO#l nHaAyKknnu. 3akon buo-Casapa-Jlaniaca
MaruauTHoe nose npsmoro toka. Onpenenenne HanpasiieHns BeKkTopa B mpsimoro Toka, mpaBuiio MpaBoro
BuHTa. 3akoH buo-Casapa-Jlamiaca.
bnok 2. JlelicTBie MATHUTHOT'O MOJISI HA POBOJAHUKM ¢ TOKOM. Cuiia Amnepa
B3aumopneiicteue npoBogoB ¢ Tokamu. OmbiT Opcrena. Cuna Amnepa. CuinoBas XapaKTEpUCTHKA
MarHUTHOTO TOJSl - BEKTOp MarHUTHOW WHAyKuuu B. IlpaBuno neBoil pyku 1 cuibl Amrepa.
lanbBanomeTp. Pamka ¢ TOkOM B MarHUTHOM M0OJI€. DIEKTPOIBUTATENb.
bnok 3. JleiicTBe MATHUTHOIO MOJIA HA ABMKYIIuecH 3apsaabl. Cuna Jlopenua. /IBukenne 3apsiga
B O/THOPOTHOM MATrHMTHOM I10JIe
JlelicTBMEe MarHUTHOTO MOJIS Ha ABMKYyIUecs 3apsaasl. Cuna Jlopenna. [IpaBuio 1eBoM pyKu JJisi CHITBI
Jlopenua. Pa6ora cunsl Jlopenna. JIiwkeHue 3apsiia B OZHOPOAHOM MarHUTHOM TOJI€.
bnok 4. JIpu:xenue 3apsiioB B CKPelleHHbIX MOJISIX
JIBuKeHHE 3apsI0B B CKPEIICHHBIX MOJsIX. JpeiidoBast CKOpOCTb.
KonTpoabsHas padora no teme Nel

TEMA 2. 3AKOH SJIEKTPOMATHUTHOM NHAYKIIUU
bnok 1. Ilorok MmarunTHOM HHAYKIMU. IAC uHAYKIIUT
BekTtop MarHUTHONM WHAYKLUH, NPOHU3BIBAIOIIUN 3aMKHYTBIM KOHTYp. YTOJ MEXIy BEKTOpoM B u
HOpMaJbl0 K KOHTYpy. I[loTok BekTopa B. 3aKkoH 3J€KTpOMArHUTHOW WHIYKIMH, NpaBwio JleHiia,
TpaxroBku Papanes u Makcsena. Marauto-snekrpudeckas UHAyKuus, ['eneparopst.
bnok 2. BuxpeBoe djiekTpudeckoe noJjie. 3AC nuHayKkunu B ABMAKYIeMcH NpoBoaHuKe. [lepembrukm,
ABUZKYLIHMECS] B OAHOPOJHOM MarHMTHOM I10JIe
Buxpesoe anekrpudeckoe nojue. 3J1C HHAyKIuU B ABUKYIIEMCS TPOBOAHUKE. [lepeMbIuku, ABUKYIITUECS
B OJTHOPOJIHOM MAarHUTHOM IIOJIE.
bnok 3. Camounaykuusi. UHAYKTHBHOCTDH. JHEPIrUsi HHAYKTHUBHOCTH
SABnenne camonnaykuuu. ITone conenonna ¢ TokoM. MHAYKTUBHOCTB. DHEpIryus MarHUTHOro nojst. 9J(C
CaMOMHIYKIIHH.
KonTpoJsbsHnasi pabora nmo teme Ne2

TEMA 3. KATYHIIKU THAYKTUBHOCTHU B DJIEKTPUYECKHUX HENAX
bnok 1. llepexoaHble NPOLECCHI B HeNAX ¢ MHHAYKTUBHOCTAMHU
HGPGXO,Z[HBIG MPOUCCChI B LCTIAX C MHAYKTUBHOCTAMMU.
bnok 2. CoxpaHeHue NOTOKA B eNAX ¢ MHAYKTUBHOCTAMH
CoxpaHeHHe IOTOKaA B LCIIAX C UHAYKTHUBHOCTAMMU. Pemienue 3agayd.
KonTpoabHas padora mo reme Ne3

TEMA 4. MEXAHUYECKHUE KOJIEBAHUSA
bnok 1. YpaBHeHue rapMoHMYecKux koJie0anmii. Ilepuon m 4vacrora kosedanmii. Cxkopocth u
ycKopeHue npu Kojaedanusx. [Ipespamenue yHeprumn
l'apmonunueckue koneGaHus. AMIUTUTYAA, IEPHOA, YacToTa U (asza konedbanuid. MIx pons. Kunemaruka
KoneOanuii. DHeprus koseOanmii. CBeneHus w3 Teopuu auddepeHImnanbHbIX ypaBHeHHH. Poib
HayalbHbIX ycinoBuil. Kputepun rapMmoHndHOCTH. Masbie KonebaHusl.
bnok 2. Pacyer mnepuoaoB 4epe3 CHJIbl, BO3HHKAIOUIME TMPH OTKJIOHEHHHM OT IOJOKEHUSA
paBHOBecHsI
Pacuer mepuooB uepe3 cuiibl, BOZHUKAIOIINE IPU OTKIOHEHUH OT MOJI0KEHUS paBHOBECHSI.
bnok 3. JnepreTnyecknii MOAX0/ K pacyeTy NepruoI0B K0J1e0aHUI B MEXaHHYEeCKUX CHCTeMAax
DHEPreTUISCKUN MOAX0] K pacueTy MepHoI0B KOJIeOaHH B MEXaHMYECKUX CHCTEMaX.
bnox 2. 3aryxaomue M BbIHY:KIeHHbIe KoJieOaHus. Pe3onanc. CioxkeHne TrapMOHHUYECKHX
KoJie0anuii. buenus
Mexannueckue konebanus. CBoboanbie konebanus. [IpuMepsl mpocTeHMX KoyieOaTenbHbIX CUCTEM:
TapMOHMYECKUH OCHWUIATOP; MAaTeMAaTHYeCKHUH MAasTHUK; (U3HYECKUN MAasSTHUK. 3aTyXarollue
Kosiebanus. BoulHyXeHHbIe KojeOaHus. YueT 3aryxaHus. Pesonanc. CroxkeHue rapMOHHYECKHX
KosieOanuil. buenus.
KonTpoJsbnas pa6ora no teme Ned



TEMA 5. 3JIEKTPOMATHUTHBIE KOJIEBAHUSA. TEPEMEHHBIN TOK
bnok 1. 'apmoHnYeckHe Ko1e0aHuA B KoJie0aTeIbHOM KOHTYype. Pacuer mapameTpoB KoJsie0aHuii
Nnpu ucnojib3oBannu npaswi Kupxroga
Onextpuueckue kojiebanus. CBoOonHbIe KojeOaHus B KojeOaTenbHOM KoHType. @opmyna TomcoHa.
[Tepnon cBOOOMHBIX JIEKTPHUECKUX KojieOaHWU. PacueT mapameTpoB KoyieOaHWN MPH UCIIOIH30BAHUN
npasui Kupxroda.
bnok 2. JuepreTudeckuii moaxoa NMpu pacyere 3JIeKTPOMATHUTHBIX KOJIe0aHUd B KOHTYpe
DHepreTUYecKHii MOIX0 MPH pacyeTe EKTPOMArHUTHBIX KOJICOAHUH B KOHTYpE.
bnok 3. BolHyKIeHHbIE 2JIeKTPOMATHUTHbIE Kosie0anus. [lepemeHHbId TOK
Bomyxnennsle kosneOanus. Pesonanc TokoB. IlepemenHblli snexTpuueckuid Tok. [lomyuenwue,
usMepenue, 3¢ dekTuBHble 3HaUeHUs. PazoBble COOTHOLICHHS B LIEMH NMEPEMEHHOTO TOKa, PEaKTUBHBIE
COIPOTUBIICHUs, UMIIEJAaHC. Pe30HaHC TOKOB M pPE30HAHC HanpsbkeHuil. llenmu ¢ HenMHEHHBIMU
3JEMEHTaMU. AKTHUBHOE COIPOTUBJIEHUE, €MKOCTh M HMHAYKTHMBHOCTh B LEMU IEPEMEHHOIO TOKa
MoIHOCTh B UENU NEPEMEHHOIO TOKA. PE30HaHC B 3JIEKTPUYECKOU LIETH.
bnok 4. MeToa BeKTOPHBIX JUarpaMM. MeTol KOMILUIEKCHBIX AMILUTATY/L
Meroz BEKTOpHBIX auarpamMMm. MeToJ KOMIUIEKCHBIX aMILIUTyA. Pacuer neneil mepeMeHHOro Toka ¢
MCII0JIb30BaHNEM YKa3aHHBIX METOJIOB.
KonTpoabHas padora no teme NeS

TEMA 6. TEOMETPUYECKAS OIITUKA
bnok 1. 3akonbl reomerpuyeckoii ontuku. IIpsiMosimHeiiHOe pacnpocTpaHeHHe M OTpasKeHHe
cBeTa. 3epKkaJia. 3a1auy HAa IOCTPOEHHE B CHCTEMAaX 3epKaJl
Hcropus Bompoca o nmpupojie ceera. [IpsmonnHeitHoe pacipocTpaHEHUE CBETA. 3aKOHBI TEOMETPUYECKOM
ONTHUKHU. DJIEMEHTapHbIE ONTUYECKUE CHCTEMBI: 3€pKajla, IPHU3MBIL, JIMH3bL. 3aJa4d Ha IIOCTPOCHHE B
CUCTEMAX 3€pKal.
bnok 2. 3akon npesiomiienusi. Pacnpocrpanenue cBeTa B HEOJHOPOIHBIX cpeaax
3akoH mpenomiieHus. AOCOMIOTHBI M OTHOCHTENBHBIM IMOKa3aTeNH MPEeNOMIICHUS, MX (U3UUYECKUN
cmblIci. PacnipocTpaHeHne cBeTa B HEOTHOPOAHBIX CPEllax.
bnok 3. JInnsel. OnTnyeckas cujia JuH3bl. PopMyJia TOHKOM JIMH3BI
JIunzel. OnTuyeckas cuiia TMH3bl. @opMysia TOHKOH JIUH3BI. JIMHeHOe yBennueHue auH3bl. [locTpoeHue
n300pakeHuii B muH3ax. CucreMsl 1uH3. OnTudeckas cuiia cucteMsl JuH3. [locTpoenne nzo0paxenuii B
CUCTEMAX JINH3.
bnok 4. 3anaun Ha NOCTPOEHHUS ¢ TOHKMMH JIMH3aMHU
3aa4y Ha NOCTPOCHHUS ¢ TOHKMMHU JIMH3aMu. CrcTema JIMH3a — IIIOCKOE 3€PKallo.
bnok 5. Chepuueckue 3epkajia
Cdepuueckoe 3epkano. Pokyc U paauyc KpUBHU3HBI chepruecKoro 3epkaina. BorHyTeie U BbITyKIble
cpepuueckue 3epkana. dopmyna chepuyeckoro 3epkana. JluHeilHOe yBenmueHHe CEHEPUIECKOro
3epKaa.
bnok 6. Tosctbie inH3bI. MeToa NapaKkcHAJIbHONH ONTHKH
ToncTeie MMH3BI. MeTo napakcuaabHOM ONTHUKHU.
KonTposbHasi pabora mo teme Ne6

TEMA 7. BOJIHOBAS OIITUKA
bnoxk 1. Wurepdpepenuusi cBera. HMHTepdepeHumsi 0T IABYX KOIepPeHTHbIX MCTOYHHKOB.
HNHurepdepennus B TOHKUX IJICHKAX
HNurtepdepentiusa cBera. YcnoBue korepeHTHocTd. Omwir IOnra. UHTEepdhepomerp MaiikenbcoHa.
WnTepdepenius B TOHKUX MiIeHKax. HTepdepeHus oT JByX TOUEUHbIX HCTOUYHUKOB. IIpocBernenue
OIITHUKH.
bnok 2. {ndgpakuus. Iudpaknuonnas pemerka
Hudpakmus ceera. udpakmus Openens. Meton 30u Openens. Judpakuus Ha OTBEPCTHH U HA JTUCKE.
30HHas TIACTHHKA. VIcmonb3oBaHHWE BEKTOPHBIX AMarpamMMm st pacueta audpaxiuu. Judpakiums
®paynrodepa. Audpakmus va mpsmoyrompHou menn. Judpakmus vHa N mensax. JudpaxinmonHas
pelieTka.
KonTpoasHas padora no teme Ne7



TEMA 8. KBAHTOBAS ®U3UKA
bnok 1. Kopnyckyasipablie cBOicTBA cBeTa. DOTOHBI, 1aBjieHHe cBeTa. DoTo3ddeKT
Abcomotno uépHoe Teno (AYT). 3akons! TeroBoro uznydenus AUT. ['unotesa [Tnanka. Dotosdexrt.
Bunel poroaddexra. 3akonsl BHemHero ¢otodddekra. YpaBHenune DiHmTelHA 11t hoTodhdekTa.
Hasnenne ceeta. dpdext Komnrona. KopnyckynsapHo-BOIHOBOM qyann3M CBeTa.
bnok 2. BzaumopeiicTBusi POTOHOB ¢ yacTHHaMH. 3aKOHbI COXPaHEHHUS JHEPIrUMH, UMIYJIbCA B
3agayax ¢ poroHamMu
B3aunmogeiictBus ¢potoHoB ¢ yactuniamu. D dext Komnrona. 3akoHbI COXpaHEHUST SHEPTHH, HMITYJIbCa
B 33J1a4ax ¢ (OTOHAMH.
KonTpoabHasi padora no teme Ne§

TEMA 9. SKCIIEPUMEHTAJIBHBIE 3AJAYU ®PU3NYECKUX OJIUMITINA L
bnok 1. JxcniepuMeHTATbHBIE 321244 (PU3HYECKUX OTUMITHAL
Pemenne sKkcHeprMMEHTATIBHBIX 3a4ad (DU3NYECKUX ONMMMMAA. 3ajadd Uil 3aHSATUI BBIOMPArOTCS
nmpenoaaBaTrcJicM W3 4YHUCIa TMPCAyIaraBIMIMXCd Ha PCTUOHAIBHBIX HW 3aKIOYUTCIBHBIX JTalax
Bcepoccuiickoii ommMIna bl MKOJIBHUKOB, C YY€TOM FOTOBHOCTH YUYAIIUXCSl M HMEIOIIETOCS B HATNYUU
HKCIIEPUMEHTAIBHOTO 000PY0BAHHUS.
KonTtpoubHnasi pabora nmo teme Ne9

KYPCOBOM 3K3AMEH 3A 11 KJACC



4. OHEHOYHBIE MATEPHAJIbBI

KonTpoabsHas onmumnuana (7 kjaacc)

1. Beruucnuts 63 KaabKyJISaTOpa U 3arucaTh OTBET B (hopMe AeCATUYHOM ; _2 + ; - ;1
Ipoowu: ! D)

2. B pernonansnom stane Onumnuansl umenn k. K. Makcseria o gusnke 15
B Pecniy6iike MopaoBust IpUHSIIM y4acTHE BOCEMbIECIT CEMUKIIAC-CHUKOB, IIECTh 1
U3 KOTOPBIX MONy4YwsIn JuIuioM noOeaurtensi. CKOJIbKO YYaCTHHUKOB MOJTYYUIIH 15

JTUIUIOM MpU3EPa, €CIM CyMMapHOE Yncio nmodeautesneil u npusépos coctaBmiio 45% ot ob1ero uncia
Y4aCTHUKOB B MapaJuIesy CeIbMOTO Kiacca.
3. Beraucnuts (6€3 KambKyJIsaTOpa) 3HaUeHne BeipakeHus mpu a = 2018, b =2019:

(b aj b
a- — —— . =
a b) a+b

4. PeminTh CUCTEMY YpaBHEHMII:

x_ —l
v

2x+3y=2.

5. Azar, Marseii u [lama pa3aenuiu Mexty coooit 20 kapannaiieil. B pe3ynprare okazanock, 4To
y A3zara c [lameii Ha 6 kapangameit 6ombiue, ueM y MatBesi. A y Jlamu Ha 4 KapaH/aiia MEHbIIIE, YeM Y
A3sara c MarBeeM. Tak CKOJIBKO ke KOTST y KOIIKH MypKH, €ClIM X MEHbIIIE, YeM KapaHaieil y Matses,
HO OoJbIIIe, YeM KapaHaamie y Azara?

6. IToe3n mpomen nyts L =200 kM. CHayana B TE€YEHUE BPEMEHU {1 =1 4 OH ABUTAICA CO
ckopocTthio V1 = 100 kMm/4, 3aTeM crenan ocTaHOBKY Ha Bpems £ = 30 MuH. OCTaBIIYIOCS 4acTh MTyTH OH
IIeJT CO CKOPOCThIO V> = 40 xm/4. KakoBa cpenHsisi CKOpOCTh JBMKEHUS 1oe3ia?

7. Katep, mibIBylIMi BHU3 MO PEKE, JOTOHSET CHACATENbHBIM KPYT, TUIBIBYIIUN MO TEUECHHIO.
[IporeiB 30 MUH 1OCHE BCTPEYM C KPYroM, KaTep IOBEpPHYJ Ha3al W BHOBb BCTPETHJI KPYyr Ha
paccTOSIHUM S5 KM OT MecTa nepBoi BcTpeun. HallTu CKOpOCTh TEUEHUS PEKH.

KonTpoabsHas oaumnuana (8 kiacc)

1. Kak u3BECTHO, MOBEPXHOCTHOM IUIOTHOCTBIO ¢ JIMCTOBOTO MaTepraja Ha3bIBalOT OTHOIICHHE
Macchl JIUCTa m K ero momaan S: o = m/S. OnpenaenuTe MOBEpXHOCTHYIO IIOTHOCTH JINCTa Oymaru B
dbopme npsAMOyTOIBHUKA CO cTopoHamu a = 1,67 apwun, b = 18,9 sepukos u maccort m = 0,195 pynma.
PesynpTar BhIpasuTe B I/M’, OKpYIIMB €ro 10 JByX 3Hadamux nu¢p. M3sectHo, 4TO
1 caosrcenv = 3 apwuna, 1 apuwun = 16 sepukos, 1 6epuiox = 1,75 owiima, 1 Orotim = 25,4 MM,
1 nyo =40 ¢hynmos = 16,4 xr.

2. Tloe3n mpomen nyte L =200 km. CHayana B T€UYEHHE BpPEMEHM {1 =1 4 OH ABUTAICA CO
ckopocthio V1 = 100 kM/4, 3aTeM clienai OCTaHOBKY Ha BpeMs f2 = 30 MuH. OcTaBIIyIOCs YacTh IyTH OH
IIeJT CO CKOPOCThIO V> = 40 xm/4. KakoBa cpenHsisi CKOpOCTh JBMKEHUS moe3ia?

3. Ilpuctanun «M» u «K» pacrosnoxeHsl Ha OJHOM Oepery peKd B 30HE HPSMOM BUAUMOCTH,
pU4EM MpUCTaHb «M» pacnonoxeHa Huxke 1o TedeHuro npuctanu «K». IIporneiBas no Te4eHn0 MUMO
npuctann «K» Ha cBoéM ObICTpoXogHOM Karepe KoT Jleomonba OOpOHWI crmacaTenbHBIA KpPyr U
OOHapy W MPOMaxy, JUIIb MOAX0Ad K npuctanu «M». [lony4yuB BecTh 0 TOM, YTO 37100HbBIE MBIIIH,
YBHJIEB C IPUCTaHH «M)» MaJieHue cracaTeabHOro Kpyra B OMHOKIIb, TYT JK€ Ha CBOEM KaTepe IyCTUIINCh
3a Tpodeem, KOT 0e3 MPOMEICHUS pa3BEpHYJ KaTep W TMOMYANCA cracaTtb cBo€ mo0po. Haiitu
MaKCUMaJIbHYI0 CKOPOCTB V1, KOTOPYIO Ha CBOEM KaTepe MOXKET pa3BUTh JIeonoms g B cToA4el BOJE, €CIIU
M3BECTHO, YTO KOT M MBIIIHM OJHOBPEMEHHO MOJIOIUIN K criacaTenbHOMY Kpyry. KaTep Mbleit pa3BuBaer
B CTOSYEH BOJE MAaKCHUMAJIbHYIO CKOPOCTh V2 = 24 KM/4, CKOPOCTh TeueHUs peku u =4 km/4 Cuutars,
YTO JIBUraTeIM Ha Karepax paboTajiy Ha BCIO KaTYILIKy, a BpEMEHEM pa3BOpoTa KaTepa KOTa MOKHO
npeHeopeyb.



4. Kak-to rynss no napky, Bunau-Ilyx u [IaTauok HaTKHY/IMCh Ha JOCKY, JIEXKAIIYIO HA 3€MJIE U
OTIMPAIOIIYIOCS Ha OpEeBHO Tak, Kak MokazaHo Ha pucyHke 1. Korma [lsradok BcTam Ha JIEBBIA KOHEIT
JIOCKH, TO TPaBbIii €€ KOHEI[ HEMHOI'O MPHITOAHSIICS U OCTalcs HEMOABMXHBIM (puc. 2.). Korma xe
Bunnu-Ilyx BcTanm Ha TOT ke KOHEIl IO0CKH, a [laradok mepemén Ha mpOTUBOIOIOXKHBIN €€ KOHEIl, TO
CHOBA YCTaHOBMJIOCH paBHOBecHe (puc. 3). Bo ckonbko pa3 Bunnu tsikenee [lstauka, ecnu juyinHa JOCKU
4 m? JIlmameTp OpeBHA M pa3Mephbl CKA30YHBIX 3BEPE MHOTO MEHBIIE JIJTMHBI JTOCKH, a PACCTOSIHUE OT
JICBOTO KOHIIA JOCKH 10 OpeBHA Bceraa paBHO 1 M. Jlocka oAHOPOHAS, UMEET TOCTOSIHHYIO IIUPUHY H
tommuny. U3rubom nocku npeneOpedsb.

?
\

5. Ha anroMuHMEBBIH CTep)KeHb HaCaKEHBI JyOoBast 1 6epE30Bast BTYJIKH. Y TOHET JIM MOJYyYEHHOE
COCTaBHOE TEJIO B BOJIE, €CIIU Macca JIePeBAHHBIX JieTallel B [iBa pa3a 00JIbIlie MacChl
QIIOMUHUEBOTO CTEpP)KHA, a 00bEM JyOOBOW AETanu COCTaBIAET OJHY TPETh OT
Bcero oobéma tena? IlmoTtHOCTs BoasI oo = 1,0 T/cMm®, amomunns pr = 2,7 r/em’,
ny6a pr = 0,8 T/em?’, 6epéssl p3 = 0,6 r/em’.

6. B cocynie kBagpaTHOTO CEYEHHUs CO CTOPOHOMU b = 2 M 1aBaet Ky0 ¢ pedbpom a = 1 m. [l Toro,
9TOOBI MOJHOCTBHIO TOTPY3UTh €r0 B BOJy, Haa0 COBEPIINTh MHHUMaIbHYIO padoTy A4 =2000 k.
Haiinute mnoTHOCTh Marepuana Ky0a. Kakyio MuHUMalbHyI0 pabOTy HaI0 COBEPLIMTH, YTOOBI
BBITAIIUTh KyO u3 Bojbl? CunTaiiTe, 4TO BEpXHsA I'paHb KyOa napasiesbHa INIOCKOCTH BOJBI.

KonTpoabsHas onmumnuana (9 kiaacc)

1. Ha xpbUiblie CUIUT X0351i1Ka, a XO3HUH C TOCTOSHHOM CKOPOCTBIO YXOJIUT IO T0pOkKKe. B kakoii-
TO MOMEHT TI€C, CUJISIIHNNA PAIOM C XO35HKOH, OpocaeTcs 3a XO3sIMHOM U JOTOHSET ero. Jloruas, cpa3sy ¢
MPEXXHEH CKOPOCThIO OSKHUT HA3al U BO3BpaIaeTcs K Xo3siike uepe3 Bpems 71 = 4 muH. U cHOBa cpasy
OCKHUT 32 XO3IMHOM C TOW K€ CKOpOCThIO. JIOTHAB €ro, mec TeM e MyTeM U C MPEeKHEH CKOPOCThIO
BO3BPAIIAETCS K KPBUIbILY, HA 3TOT pa3 uepe3 Bpems 7> = 6 MuH. U cHOBa OSXHT 3a XO35MHOM, a JIOTHAB
ero — Hazaj. Yepes kakoe BpeMs 73 OH BEpHETCA K X035HKe B TpeTU pa3?

2. ITo peke Ha paccTostHUHM L OT Oepera mibIBeT II0T. B HEKOTOPBIM MOMEHT K IUIOTY OT MprYaia
OTIUIBUT KaTep, JABUTAsICh BCE BpeMsl MO MpsMon. Uepe3 Bpems ¢ KaTep MOBCTPEYAJICSA C IUIOTOM, U B
TEYEHUE BPEMEHHU T OHM IUIBUIM 10 TEYEHUIO BMECTE. 3aT€M KaTep OTYAIMJI OT IJI0TA U, CHOBA JBUTASICh
o MpsSMOM, 4Yepe3 TO kK€ BpeMs ¢ OmATh HpHUcTal K mpuuany. Omnpenenutre CKOpocTh V Karepa
OTHOCHUTEJIBHO BOJIbI, €CIIM CKOPOCTh TEUECHHMSI paBHA U.

3.B cocya c HarpeBatelieM C MHTEPBAJIOM BPEMEHH fo = 6 MHUH OMYCKAalOT OJUHAKOBBIC MOPIUU
CHera ¢ OJIMHaKOBOM, HO HEM3BECTHOU TemnepaTypoi. McxoaHo cocyn nmyct. [lepBast mopius pacrasiia u
MpeBpaTHIIach B Boay ¢ TeMieparypoit 0°C yepe3 Bpems £ = 5 muH 20 cek, mociie 4ero remieparypa BoIbl
BbIpociia 10 7o = 10°C k MOMEHTY OIlyCKaHHUsl BTOpOM mopuuu cHera. Bropas mopuus pacrasiia depes
MEHbIIIee, YeM ¢ BpeMsl, TPEThS eIle ObIcTpee, a coTast —1ouTH cpaszy. [louemy Tak npoucxoaut? Kakosa
TeMIlepaTypa BObI Mepe]l ONMyCKAaHUEM COTOM MOPLIUU CHETa U cpa3y Mocie TOro, Kak OHa pacTasiia, eclid
BpPEMEHEM TeIJI000MeHa MOKHO MpeHeOpeub? TernoBas MOIIHOCTb, IepeiaBaeMas HarpeBaTeieM Bojie
U CHETY, TOCTOSIHHA.

4.TemmooOMEHHUK COCTOUT W3 JIBYX TOHKHX KOAKCHAJIbHBIX TpyO M mMmeer mmHYy L =5 M. Tlo
BHYTpeHHEH TpyOe Teuér kode, a Mo BHEUIHEH BO BCTPEUYHOM HANPABICHMH — MOJIOKO. MOJIOKO
MIOCTYTIAeT B TEIUIOOOMEHHUK Ipu Temmneparype ¢1 = 10°C, a kode — ¢ IpOTUBONOIOKHON CTOPOHBI IPU
temriepatype 2 = 90°C. Ecnu B enunHMIly BpeMeHHU 1O TpyOaM TETUIOOOMEHHHMKA B KaXKIYI0 CTOPOHY
MPOTEKAET OJIMHAKOBAsi Macca >KMIAKOCTEH [, TO K BBIXOJy M3 HEro MOJOKO YCIEBAaET HarpeThcs /0
temneparypsl £3 = 60°C.

1. Onpenenure Temneparypy 4 kode Ha BbIX0JIe U3 TEINIOOOMEHHUKA.

2. Ha xakoM pacCTOSIHHH § IPYT OT APYyTa HAXOAATCS YYaCTKH TPYO, B KOTOPBIX TEMIEpaTyphl Kode
¥ MOJIOKA OJUHAKOBBI?



3. Kakumu cTanyT Temrneparypbl MOJIOKa '3 U Kode ¢4, BRITEKAIOUINX U3 TEINIO0OMEHHHKA, €CITU
YBEJIMYUTH CKOPOCTh 0OOMX IMOTOKOB B JIBa pa3a, COXPaHUBIIMX TeMIIepaTyphl Ha BXoze?

Vkazanue: MomHOCTh TeIUIONEpeNaud Yepe3 HEOOJbINYI0 IUIOIAAKY BHYTPEHHEH TpyObI
MPOMOPIIMOHAIBHA PA3HOCTH TEMIIEpaTyp KOHTAaKTHUPYIOIIUX C HEW JkuakocTted. TermooOmMeHoM cC
OKpYXaroIIe cpenoil MOKHO TpeHeOpeyb. [IOTHOCTH M ylenbHBIE TEMIOEMKOCTH KOoe M MOJIOKa
CUUTaTh OJJMHAKOBBIMH.

KonTpoasnas onumnuana (10 kiacc)

1. Ha GeroBoii 10pOKKe CIIOPTUBHOTO 3ajia JIMHOU L = 250 M TpEHUPYIOTCS TeCATUKIACCHUKH
Marma u Muma. Tpenep nan 3agaHue 6exarthb ¢ IOCTOSIHHON CKOPOCTBIO 7 MUHYT (T'I€ 71 — II€JI0€ YUCIIO).
PeGsta crapTyloT OT TpeHEepa OJHOBPEMEHHO M OETryT B OJHOM HampamjieHHH. Mama OeXHT co
ckopocthio vi = 10,8 kM/4, a Muma — v2 = 12,6 km/4. 3a Bpems 3ab6era Muria oborHan Marry ouH pas.
Haiinure:

1) uepe3 kakoe BpeMs nociie ctapTa Muina nepBsiid pa3 obornan Marry;
2) CKOJIbKO MUHYT JUTHJICS 3a0€T;
3) ckoibKO pa3 3a Bpems 3abera Muia npoOesxan MUMO CTOSIIETO TpeHepa?

2. bpycKy y OCHOBaHUSI HAKJIOHHOW TJIOCKOCTH COOOIMIIN HayallbHYI0 CKOPOCTb, HAPaBICHHYIO
BBEPX BJOJb HAKIOHHON IulocKocTH. Ilo rpaduky 3aBUCMMOCTH NPOWACHHOTO OpPYCKOM IyTH OT
KBaJipaTa ero CKOpOCTH HaiuTe:

1) Mogynu yckopeHuit Opycka npu ABMKEHUU BBEPX M BHU3 MO HAKJIOHHOH IJIOCKOCTH;
2) BO CKOJILKO pa3 BpeMs CITycKa 00JIbIlIe BpEMEHH MOIbEMA;

3) cuHyC yIi1a HakJIOHA IJIOCKOCTH K TOPU30HTY;

4) k03 dUnHMeHT TpeHus Opycka 0 HAKJIOHHYIO TIJIOCKOCTD.

3. CrepxeHb Maccoil m = 1 Kr v JyIMHOM L = 6 M NIOJIBELIIEH TOPU30HTAIBHO Ha JIBYX HEBECOMBIX
MpY’KUHAX OAMHAKOBOM xkEcTkocTh k = 20 H/m. TlepBas npykuHa MpUKpEIUIeHa K KOHITY CTEpPXKHs, a
BTOpas — Ha pacctossHum [ = 1 M ot kpas. Haiigure:

1) cuny ynpyrocTu nepBoi MpY>KUHBL;

2) cuily ynpyrocTu BTOpOil py>KHUHBI;

3) yAsIMHEHHE TIePBOM TIPYKUHBI;

4) ynnuHeHue BTOPOU MIPYKHUHBL;

5) HaCKOJBKO JUTMHA TIEPBOM MPYKUHBI OOJIBIIE JJTMHBI BTOPOH B HEZAEHOPMUPOBAHHOM COCTOSTHUU?

4. 100 r npaa, oxynaxaéHHoro a0 temmnepatypsl —40 °C, MoJ0XKUIM B COCyA. 3aT€M B COCY[
nobasunmu Boxy Temmepatypoir 20 °C. Ilocrme ycTaHOBIEHHS TEIUIOBOTO DPABHOBECHUS KOHEYHAS
temneparypa B cocyae okazanack 0 °C. IIpeneOperas TeIIo€MKOCTBIO COCyAa M TEIIIOOOMEHOM C
OKpYXaIOIel Cpenoid, ONpeaeIuTe:

1) MakcuManbHO BO3MOXKHYIO MaccCy BOJBI;

2) MUHUMAJILHO BO3MOXKHYIO Maccy BOJIbI;

3) Kakasi KOHeYHasi TeMIIeparypa yCTaHOBHIIIACh ObI B COCY/IE, €cir Obl Macca J00aBieHHol BoibI Obina 10 17
Boga u3 cocyna He BeITuBaeTcs, yaenbHas TermioéMkoctb Boabl 4200 JIx/(kr-°C), mpaa 2100 Ix/(kxr-°C),
yJAenbHas TeIIoTa miaBneHus apaa 340 kJx/Kr.

5. PabGodee HampspKeHHUE JaMIIOYKH, BOJIbTAMIIEpHAs XapaKTEPUCTHKA KOTOPOW IpHUBEICHA Ha
pucyHke, paBHO 3,5 B (kpuBast oOpbiBaeTcs npu HanpsbkeHuu 4 B — namnouka neperopaer). J[Be Takue
JAMIOYKH COEQUHSIOT TIOCIENOBAaTEIbHO M TMOAKIIOYAIOT K MCTOYHUKY C HampsbkeHuem 5 B.
Onpenenure:

1) kakoit TOK OTEUET 1O IETIH;

2) Kakoil pe3ucTOp HYXKHO IMOJAKIIOYHTH MapajyIeIbHO OJHOM M3 JIaMIIOYEK, YTOObI HAIpsDKEHHE Ha
JIpyrou cocrasuio 3,5 B;

3) meperopuT M Kakas-HUOYAb U3 JIAMIIOYEK, €CIIM ATOT PE3UCTOP 3aMEHHUTH €IIe OJHON TaKOH ke
JAMITOYKOM?

6. Pacronoxxure TOYEUHBIH MCTOYHHKA CBETa, IUIOCKOE 3E€pPKaJI0 M COOMPAIOLIYI0 JHH3Y Tak,
YTOOBI B cUCTEeMe HaOII0JalI0Ch TPU M300paKeHHsI HICTOYHMKA cBeTa. [lokakuTe Ha pUCYHKE X0 JIydei
U BCE M300paKeHUSI.

KonTtpouabsnas onumnuana (11 kiaacc)



1. unuHap Maccel m yJIEpKHUBAETCS Ha HAKIOHHOM IJIOCKOCTH C IOMOIIBIO BEPEBKM Kak
MOKa3aHO Ha pucyHke. [11ockocTh cocTaBiseT yroi o ¢ ropu3oHToM. OUH KOHEI] BEPEBKU 3aKpPEIUIEH
Ha HAKJIOHHOM TIJIOCKOCTH, a APYTON TAHYT TaK, YTO OH COCTaBIIACT C TOpU30HTOM yrod 3. Haitnure cumy
HaTsDKEHUS KaHaTa. TpeHus Her.

2. JlecsATb OAMHAKOBBIX CTAJIBHBIX MIAPOB CKOJB3ST BIOJb MPSIMOM MO TIIaJKOW TOPHU30HTAIBHON
noBepxHocTH. CKOPOCTH BCEX MIAPOB OJMHAKOBHI M paBHBI vi = 1 m/c. PaccTosiHre MeXIy COCeTHUMHU
nrapamu paBHo / = 1 M. Ha 3Ty rpynny mapoB HaJlBUTaeTCsl MaCCUBHAsl YyT'yHHAsi CTEHA CO CKOPOCTBIO
v2 = 0,5 M/c (BeKTOp V, HAINpaBIEH IPOTHBOIIOIOXKHO BEKTOPY V, ). CTeHa OpHEHTUPOBaHA HOPMAIIBHO

K HaIpaBJICHUIO JBIDKEHUS ImapoB. CKOJIBKO coynapeHuil mapoB o creHy npou3oiaér? Kakum Oyzer
paccTosiHME MeXAy JByMsl HauOosiee yAaja€HHbIMU IIApaMH B MOMEHT cpa3y IOCJi€ IOCIEIHEro
coynapeHus mapa o cTeHky? CoyaapeHus IIapoB CO CTEHOW M JIPYr C JPYrOM CUYMTaTh aOCOIIOTHO
YIPYTHMH.

3. VneanbHble OAHOATOMHBIN I'a3 4 U IByXaTOMHBIN ra3 B2 MOTyT y4yacTBOBAaTh B PEAKL[MU BUJA
A+2B, > AB, +Q, rae Q — BeIIENsAEMOE B X0/€ PeaKIUH TeIuIo. B cocyn ¢ Temnon3onupoBaHHbBIMU

CTEHKaMH MpU HavanbHOU Temmeparype T momectwin N monekyn raza A u n (N > n/2 ) monekyn
ra3a B». Ilocine okoHYaHHS XMMHYECKON PEaKLMU U YCTAHOBJIEHUS TEIJIOBOTO PaBHOBECHS 0Ka3alloCh,
YTO JaBJIEHUE B COCYJI€ paBHO HavanbHOMY. Halinurte Q.

4. JIBe ManeHbKUX OYCHHKH Maccoil m 3apspKeHBI 3apagamMu ¢ U g. ByCHHKY Ha/ieThl Ha CIUIIH,
KOTOPBIE PACIOJIOKEHBI B BEPTUKAIBHON IIJIOCKOCTH CUMMETPHYHO 110 OTHOUICHHUIO K BEPTUKAIU. YTOJI
MexIy cnuaMu paseH 90° (cm. puc.). CHavyana OyCHHKH yAEpKUBAIOT Ha PACCTOSHUU [ IPYT OT JIpyra,
a 3areM oTmyckaroT. OnpeaenuTe MUHUMAaJIbHOE U MaKCUMAJIbHOE PACCTOSTHUE MKy OyCHHKaMU 11OCiIe
OTITyCKaHUA. Y CKOPEHUE CBOOOIHOTO MAJICHNUs g CUYNTATh U3BECTHBIM.

5. B cxeme, u3oOpaxxénnoii Ha pucynke, V1 =100 B, V3 = 80 B. Bce pesuctopsr B 1enu
OJIMHAKOBBIE, KaK U BOJBTMETPHL. Uemy paBHO V27

6. Haunnaromuii pobororexuuk [Ium cobpan u3 noapydnsix marepuanoB Podora-Y. Pabotas ot
cetu, PoOoT-Y motpediser mocTosHHYI0 MOITHOCTh Po = 20 BT, yacTuuHo TpaTs e€ Ha 3aKpydYnBaHUE
6onroB B npyrom mpoekrte ITuma. Ilocrne nawanma pabGotel PoGoT-Y HarpeBaeTcs, MOCKOJIBKY YacTh
noTpebIsieMO MOLTHOCTH YXOJIUT HE HA BBINOJIHEHHE Pa0OTHI, a BBIIENAETCS B BUJE TEIUIA, HarpeBas
TeM cambiM PoGora-Y. Ilpu moBeimenun temmneparypsl kopryca KITJI PobGora-Y # mamaer Tak, Kak
II0Ka3aHO Ha pucyHKe. Po0oT-Y mponoykuTenbHOe BpeMsl UCHOJb3YeTCs Ul 3aKpydMBaHUs OOJTOB.
Kakum 6yner KIIJl Po6oTa-Y B ycTanoBuBIiieMcs: TemreparypHoM pexume? CKOIbKO OO0NTOB ycreer
3akpyTUTHh P06OT-Y 3a 10 MuHYyT paboThl B ycTaHOBHBINEMCS pexkume? Ha 3akpydnBanue ogHOTO 00T
Tpatutcs padora 40 J[x. MOIHOCTS TEIIOOTAAYH B OKPYXKAIOIIYIO CpeAy MPOMOPIHOHAIbHA Pa3HUILIE
TEeMIEepaTyp Tea u oKpyxkarouieit cpensl Toxp 1 onpenensercs P = o7 — Toxp), o = 0,6 BT/°C, Toxp =20°C.

JkcnepuMeHTagbHOE 3anaHue Nel (7-9 kiaaccenl)
Yacrtp 1. HITaHreHIUPKYJIb U MUKPOMETP

[IpouTtTe MHCTPYKLUIO K IUTAHTEHUUPKYI0 U MUKpOMETpy. MCrosb3ys ITACTUHKU HU3BECTHOMN
TOJIIUHBI, yOeIuTech, YTO BBl yMEETE INPAaBHIBHO IPOBOJAUTH HM3MEPEHHs] C TOMOINBIO STHX
npubOpOB.

1.1 Onpepenure ToNmUHY 00pPa3IOB MPOBOJIOKH.
1.2 Onpenenurte TOJIIIKMHY CBOETO BOJIOCA.

Yactp 2. U30aI0MOHHAA JICHTA

Onpenenurte 1auHy L U30JISIIIMOHHOM JIEHTHI B LIETTIOM MOTKE.

IIpumeuanue. OT MOTKa MOXKHO OTMOTaTh KyCOK HM3OJISLIMOHHOM JIGHTHI JUIMHOW He Oonee 20 cMm.
Obopyooeanue. MOTOK  W3ONALUOHHOW  JIEHTHI, INTAHT€HUUPKYJIb, MHUKPOMETpP, JIUCT
MUJIJTUMETPOBOM OyMaru.

JkcnepumMenTagbHoe 3axanue Ne2 (10-11 kiaccoi)



Yacrs 1. Hanpsizkenne OTKPbITHA THOAA

Bonbr-amnepHas XapakTepUCTUKA IMONA CXEMAaTHMYECKH BBINIAIUT TaK, KaK IIOKa3aHO Ha pHUCyHKe. B
MIOJIO)KUTEIIPHOM HAIIPaBJIIEHUH [UOJ HA4YMHAET CYIIECTBEHHO IPONycKaTb TOK TOJBKO IIOCIE
JOCTHKEHUSI HEKOTOPOrO HAaNpPsDKEHHs , KOTOPOE Ha3bIBAeTCsl HampsbkeHueM OTKpbiTHs. [locne
JOCTUKEHUSI HANPSDKEHUS OTKPBITHS HANpPSOHKEHHE Ha AMOJE NMOYTH HE MEHSETCS INpU JaJlbHENHIIEM
YBEJIMYEHUU CUIIbI TOKa. HampskeHue OTKpBITUS JU0Ja 3aBUCUT OT TEMIIEpaTyphl, BOIU3M KOMHATHOU
TEMIEPATYpPbl 3Ta 3aBUCUMOCTb JIMHEUHAS:
(1

B oT0ii yacTu MBI HccleqyeM 3aBHCMMOCTh OT TEeMIepaTypbl M Haiinem koddduuuent . B
JalbHEHIeM, 3Has 3Ty 3aBUCUMOCTb, MbI Oy/IeM MCII0JIb30BaTh JUO/bI AJIsl U3MEPEHUSI TEMIIEPaTypPhI.

Jlns u3mMepeHuii OyzaeM HCIoib30BaTh AU(QEepeHInaNbHYI0 CXeMy, TTOKa3aHHYI0 Ha PUCYHKE.
OnuH auoa oCTaBbTE€ B IUIATE MPU KOMHATHOM TeMIleparype, a JPyroi, M30JUPOBAHHBIA BHYTPH
IUTACTUKOBOM TPYOKH, TOMECTHUTE B COCY/[] C BOJIOH.

1.1 3MepbTe 3aBUCUMOCTh OT TEMIEPATyphbl IEPBOTO AMOAA, OTPY>KEHHOTO B COCY/I C BOJIOM.
1.2 TlocToiite rpaduk U3MEPEHHON 3aBUCUMOCTH.
1.3 Beruucnute 3naueHue kodpduipenta B cooTHomeHu# (1).

ObopynoBanue: 2 OJMHAKOBBIX AMOJA, 2 pe3ucropa , batapeiika 9B, makeTHas miara, mpoBoJa,
€MKOCTH ]ISl BOJIBI, TOPSYast BOAA, 2 MyJIbTHMETPa, TEPMOIIapa.
[TocnenoBarenbHO ¢ 1MOOM BKJItOUeH pe3uctop 150 Om.

Yactp 2. MOIIHOCTD JJAMIOYKH
B xppIike smmka €cTh Kpyrjioe OTBEPCTHE, K KpasM KOTOPOrO MPUKPEIUIEH 3a4€pPHEHHBIN METHBIN
KOHyC. Macca koHyca , TEIUIOEMKOCTb MeIM . BHYTpH sIMKa HAaXOIUTCS JUOJM, NPUKPEIICHHBIN K
KoHycy. CpeIHHiA BBIBOJ U3 SIIIUKA IS TUOJI0B OOIIIHIA.

2.1. HanpaBbTe cBET jaMIibl Ha 3a4€pHEHHBIN KOHYC. M3MepbTe 3aBUCMMOCTD TEMIIEpATyphl KOHYyCa
OT BpeMeHH. PaccTosgHre MEX Ty JIAMIIOYKON U AIIMKOM JTIOJDKHO COCTaBIATh HE MeHee 20cm!

2.2. ITocTpoiite rpaduK U3MEPEHHON 3aBUCUMOCTb.

2.3. PaccunTaiiTe CBETOBYIO MOIIIHOCTH JIAMITOYKH.

Bb1 MoXkeTe ncronb3oBath (GopMyTy Ui MII0MIAAU TOBEPXHOCTU CHEepUUECKOTO CETMEHTa:

O6opynoBaHue: SAMIKMK C 3a4ePHEHHBIM KOHYCOM, 2 pe3ucTopa, 2 nuoja, batapeiika 9B, mpoBoja,
JlaMI1a, JINHENKA, CEKyHIOMED.



5. METOAUYECKOE OBECIIEYHEHHUE IMTPOT'PAMMABbI

MeToaundyecKkue PEKOMEHIAIIUU MO BBIMMOJHCHHA IKCICPUMEHTAJIbHBIX paﬁoT

HNHcTpyKuus 10 NpoBeAeHUIO 3aHATHH B Y4eOHBIX J1a00paTopusix

Ilepen BbInONIHEHNEM JIAOOPATOPHBIX PabOT, BCE ydyallluecst JOIKHbI IPOUTH HHCTPYKTAXK

0 TeXHUKE 0€30IaCHOCTU M PaclucaThCs B )KypHaAIe HHCTPYKTaXKa TEXHUKH O€30MaCHOCTH.
IMoaroroBka K 3KCNIEPUMEHTAJIBLHBIM padoTamM

[ToaroroBka k paboTe MPOBOIUTCS B Yachl CaMOCTOSITeNbHON paboTel. Ilpu moaroroske
HY)KHO MCIIOJIb30BaTh ONMCaHUE paboT M JuTeparypy. 3aJaHus A BBIIOJIHEHUS
HKCIEPUMEHTAIBHBIX padOT pa3faioTcs Ha OTICNBHBIX JIMCTOYKAX (YCIOBHE MOKHO BKJICUTH B
TeTpaib, HO B JIIOOOM ciydae TpeOyeTcss KpaTkas 3alMCh JaHHBIX 3aJadd IpU 0GOpPMIICHUU
paboTbl). B koHIIE onMcaHus Kaxa0# 1a00opaTOpHOIl pabOThI B TOMOIIb [Tl TOATOTOBKH yKa3aHa
JAUTEpaTypa, HeoOXoAUMas Ul U3yUEHHUs! JAaHHOTO (PU3MUYECKOIO SIBJICHUS WM 3aKOHA, a TaKXkKe
BOIIPOCHI JUIsl CAMOKOHTpouIA. Ha BeimonHeHne 1a00paTOpHOil pabOThl OTBOAUTCS OINPENIEIEHHOE
BpEMs.

Opranunsanus y4eOHOro npomecca B 1a0opaTtopuu

Jlns  BBINOJHEHUs J1Ta0OpaTOpPHBIX PabOT HCHOJIB3YETCs CHelualibHas TeTpaab —
71a00paTOPHBIH KypHAJ, B KOTOPBIH 3aHOCSATCS BCE PE3yJIbTaThl H3MEPEHUH, PacyeThl, TpapuKu 1
(GUKCUpPYIOTCA BCE CYIIECTBEHHbIE MOMEHTBI, CBSI3aHHBIE C IIPOBEIECHUEM H3MEPCHUM.
JlaGopaTopHbIi KypHaa BeIETCs OTAEIbHO, KOTOPBIM caaeTrcs Ha HpoBepky. OOydaromuiics
UMEET BO3MOXKHOCTb, IOJydYas MPOBEPEHHBIM >KypHaJl, HECKOJBKO Pa3 3a OTBEJCHHOE BpeMs
HOTIBITATHCS UCIIPABUTH YKAa3aHHbIE OIIMOKH.

K pabGore B maGoparopuu IOMyCKarOTCS YdYalluecs, KOTOpble HMEIOT JabopaTOpHBII
XKYpHaJ, IOATOTOBJIEHHBIN K padoTe, U3yYlId ONKcaHue paboThl, UMEIOT IPECTAaBICHUE O TOM,
YTO ¥ KAKMM METOJIOM TpeOyeTcs U3MEpUTh, KaK YCTPOEHa U paboTaeT yCTaHOBKA.

IIpoBeaeHne 3kCIepUMEHTAIBHOM PadOTHI

Brimonnenue mabopatopHoit pabOThl HAYMHAECTCS C M3YyYCHHsS] MPUOOPOB W yCTAaHOBKH,
OCHOBBI X paboTel. B maGopaTopHOM XypHajie, B MOArOTOBICHHYIO Tabmuiy «IIpubopsl u
o0opy0BaHuE», HEOOXOAMMO 3alUCaTh TEXHUYECKHE XapaKTEPUCTUKU NPHOOPOB: IpEIessl
U3MEpPEHUs], LIEHY JEJIEHUS HIKaJbl, MOTPEIIHOCTh Mpubopa (KJIacc ero TOYHOCTH), PEXKUM €ro
paboThI U T.A.

W3mepeHusi JOKHBI MPOBOJUTHCS AKKYpaTHO W C COOJIOJCHHEM NPaBMII TEXHUKU
6e3onacHocTH. Ilocne mpoBeneHHs M3MEpPEHUH, SKCIIEPUMEHTAIbHBIE JAHHBIE, NOJIYYEHHBIE B
XOJIe BBIITOJHEHHSI pabOTHI, JOJDKHBI OBITH MOJMUCAHBI MpenoaBaTeieM, Beayuum 3ansaTue. [1o
OKOHYAaHUU BCEX M3MEPEHHUM MPOU3BOAATCS pacueThl 3HAUEHUH MCKOMBIX BEJIMYUH, KOCBEHHBIX
W3MEpPEHUH, OTPEIIHOCTEN MPSMBIX U KOCBEHHBIX M3MEPEHUH, UCHOJB3YS MPU 3TOM IIpaBHUIIa
OKpyrieHus u crposrca rpaduxu. IloctpoeHHble rpa@uky BKJIEHBAIOTCS B J1a0OPATOPHBIN
KypHai. Bce mpomexyTouHble pacyeTbl JeNaloTcsi B JIaboparopHOM KypHaie. Bee 3ammcu B
JKypHaJie JIeNIaloTCsl IMIapUKOBOM pPydykod. CXembl, PUCYHKH U TpaduKH BBITOTHIIOTCS
KapaHgamoM. ['paduky BHIMOIHAIOTCS Ha MIJUTUMETPOBOM Oymare. B koHIle paboThl ydanuiics
JIOJDKEH HamucaTh BBIBOJ M cIaTh JIAOOPATOPHBIA JKypHall IPENOAABaTENI0 ISl 3allUThI
nabopaTopHO PabOTHI.

3amuTa 3KCIepuMeHTAJbHBIX padoT
K 3amuTe mabopatopHoii paboThI AOMYCKAETCS YUAIHICS, €CIIN:
® TIPEIOCTaBUJI MOJHOCTHIO O(hOPMIICHHYIO JIAOOPATOPHYIO padoTYy;
e 3HaeT HeOOXOIMMBIN TEOPEeTUYECKH MaTepHal;
® yMeeT KpaTKO paccKa3aTb O COJEPKAHUU IPOBENEHHOTO WM D3KCIEpPUMEHTa U
000CHOBAThH BEIBOJIEI;
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e 3HAThb TUNBl M BUIBl IOTIPEHIHOCTEH, MpaBUia pacdyeTra MNPSMBIX UM KOCBEHHBIX
WU3MEpPEHUH, TPOU3BOAUTH BBIUMCIEHHUS IIOTPELIHOCTEH MPSAMBIX MU KOCBEHHBIX
M3MEPEHHI;

® yMeThb CTPOUTh TIpaUKH C Yy4YETOM MOTPEIIHOCTEH M 3alUChIBaTh PE3yJbTaThl
U3MEPECHUM.
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C.J. Bapnamos, B.. 3unkoBckuii, M.B. CemEnos, ... 3amaun MOCKOBCKHX TOPOACKHX
onmumnuaz o gusuke 1986 —2005. M.: M3parenscteo MITHMO, 2006.
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