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NOACHUTEINIbHAA 3ANMUCKA

du3uka Kak Hayka O Haubosee OOIMX 3aKOHaX MPUPOJBI BHOCUT
CYLIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUU 00 OKpykawoleM mupe. Puszmdeckoe
oOpa3oBaHME€ B CHUCTEME CpEIHEro oO0Iero oOpa30BaHMs 3aHUMAET OJHO U3
BEJYLIUX MECT, OHO SIBJSIETCSI CUCTEMOOOpPa3yIOIIUM ISl €CTECTBEHHO-HAYYHbIX
y4€OHBIX MIPEIMETOB, IIOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
U SBJICHUH, W3y4aeMbIX XHMHEH, Ouonoruen, Qusudeckoir reorpadueii u
acTpoHoMuel. lcmonb3oBaHHe W AKTUBHOE NPUMEHEHHE (PU3MYECKHX 3HAHUUN
OIIpENeNINIIO XapakTep U OypHOe pa3BUTHE Pa3sHOOOpa3HBIX TEXHOJOIMH B cdepe
OHEPreTHKHU, TPAHCIOPTA, OCBOEHHUS KOCMOCA, MOJYYCHHUS HOBBIX MaTEpUAJIOB C
3aJaHHBIMU CBOWCTBaMU. M3yueHue (U3MKM BHOCUT OCHOBHOM BKJIaJ B
(GbopMUpOBaHHE E€CTECTBEHHO-HAyYHOW KapTUHBI MHpa OOyyarouuxcs, B
(GopMUpOBaHHE YMEHUN MPUMEHITh HAYUYHBI METOJ MO3HAHUS MPH BBITOJIHEHUU
UMHU yueOHBIX HccieaoBaHnid. OHa PacKpbIBAET POJIb HAYKH B DKOHOMHUYECKOM U
KyJIbTYPHOM Pa3BUTHH OOIIECTBA, CIIOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO
HAYyYHOTO MHUPOBO33PEHUS.

[Iporpamma «OnumnuagHas (u3UKa» SBIAETCS IEJIOCTHOM M JIOTHYECKU
3aBEpPUICHHOM, T.K. COACPKUT MaTepuail U3 BCEX Pa3iesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOW, TaK U COBPEMEHHON ¢u3uku. B Hell 3anoxeHa unpes
reHepanu3aluu, T.K. MaTepual OOBbEIWHEH BOKPYr (U3NYECKUX TEOPHH,
(GopMUpYIOLIUX TPEACTABIECHUE O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEIIECTBE U
nosie. Peanm3anus mporpammel NpeIIoaraéT HMCIOJIb30BaHUE T'yMaHUTapHOIO
noTeHUuaNta GU3NIeCKOol HayKH, OCMBICIICHHUE CBSI3U Pa3BUTHS (PU3UKHU C pa3BUTHEM
oOIIECTBa, a TaK’K€ C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU M IKOJIOTMYECKUMU
npobJyieMamu.

OcBoeHue conaepkaHusi MPOrpamMMBbl MOCTPOCHO HAa MPHUHIMIAX CHUCTEMHO-
NesATeIbHOCTHOTrO noaxoAa. [ns ¢u3uku peanuszanus 3TUX MPUHLIKIIOB Oa3upyeTcs
Ha  HUCIOJIb30BAaHUM  CaMOCTOSITENIBHOTO  JKCHEPUMEHTa KaK  I[OCTOSIHHO
nercTBytomero (gakropa yd4eOHOro mpouecca — 3TO CUCTEMa CaMOCTOSITEIBHOTO
YUEHUYECKOTO SKCIIEPUMEHTA, BKIIOYAIOIIET0 J1a0OpaTOpHBIA MpPaKTUKYyM B 7-8
KJIaccax | JJabopaToOpHbBIN HKCIIEpUMEHT B 9-11 kiaccax.

Bonpnioe BHUMaHuE yAENISETCs PELICHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM N1J1s1 pacYETHBIX 33]1a4 IPUOPUTETOM SIBIISIFOTCS 33J1a4M C SBHO 33JaHHOU
¥ HESBHO 3aJJaHHOM (PM3NYECKON MOJIEINbIO, MO3BOJISIONINE TPUMEHATh U3yUYeHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pas3fena Kypca, TaKk M HHTErpPHUPYS
IIPUMEHEHUE 3HAHUW U3 Pa3HbIX pa3leioB. [|J1si KaueCTBEHHBIX 33/1a4 IPUOPUTETOM
ABJIAIOTCS 3aJlaHud Ha OObICHEHHE/Npe/CKa3aHue MpOoTeKaHusl (U3UUYECKUX
SBJICHUW U TIPOILIECCOB B OKpY’KaloIleH >XKU3HM, TpeOyrolue BbiOopa puznueckoit
MOJEIIH.

[Iporpamma  «OnumnuanHas (U3MKa»  BKIOYAET  CaMOCTOSTENIbHbIE
JIOTUYECKUA 3aBEPIICHHbIE KYypChl YIIyOJEHHOTO W3Y4YEHHUs Pa3HbIX pasiesioB
(Gbu3UKU, KOTOPBIE HAlPaBJIEHHBI HA MOATOTOBKY 00yYaIOMMUXCS K yYaCTHIO B
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BHICOKOPEUTHHTOBBIX OJHUMIIHAAaX W KOHKypcax. YJAensercs BHUMaHHE
HEKOTOPBIM BOIPOCAM MaTEMAaTHUKH, 3HAHUE KOTOPBIX HEOOXOIUMO JJIS PEIICHUS
bu3ndecKux 3aaad.

Kaxnp1ii Kypc nporpaMmel pa3/iejicH Ha JBa ACIEKTa:

1) yriy0iieHHOE H3ydeHne (pU3UKH,

2) onmuMIMa Has MOJATOTOBKA.

OnumnuazHas MOATOTOBKA IIKOJBLHUKOB DPEIIAeT BAKHEUIIYIO 3a7ady IIo

BBISIBJICHUIO OJAPEHHBIX JIETEH, PA3BUTHIO UX TBOPUYECKOTO U MHTEIUIEKTYaJIbHOIO
noTeHIuana, (GOpPMUPOBAHUIO TOTOBHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO.

[Iporpamma peanu3yrorcs B O4HON GopMe ¢ MPUMEHEHUEM JUCTAHIIMOHHBIX
TEXHOJOTHH U 0TBeYaeT TpeboBaHusIM ®I'OC K YpOBHIO MOATOTOBKUA 00YUaIOIIUXCSI
it yenemHo cnaun ['MA, a Takke TpeOoBaHUSAM AJI IOJATOTOBKH K YYaCTHIO BO
BCEPOCCUMCKON OJIMMITHA/IE IKOJbHUKOB U B OJIUMIIUAJAX, BXoasmux B [lepeyenn
OJINMIUAJ IIKOJIHUKOB U uX ypoBHeil PCOLLL.

[Iporpamma  «OnumnuanHas (U3UKa» COOTBETCTBYET HOPMATHMBHO-
MIPaBOBBIM TPEOOBAHUSIM 3aKOHOJIATENILCTBA B chepe 00pa3oBaHus U pa3paboTaHa ¢
YYETOM CJIEAYIOLINX JOKYMEHTOB:

- (enepanbHbli 3akoH Poccuiickoit @epepaunn «O0 oOpa3oBaHUU B
Poccuiickoit ®@epneparun» ot 29.12.2012 r. Ne 273-®3 (c U3MEHEHUAMH WU
nonosiHeHusiMU: pen. oT 02.07.2021);

- Konnenuu pa3BuTus J0MOJHUTEILHOTO 00pa3oBanus aerei 10 2030 roxa,
YTBEpKIEHHas pacnopsikeHnem npaBuresibetBa PO ot 31.03.2022 r. Ne 678-p;

- HAIMOHANBHBIN TIpoeKT «OO0pa3oBaHUE», YTBEPKIECHHBIN MPE3UTNYMOM
Coseta mnipu npe3ugeHTe PO 1o cTpaTernyeckoMy pa3BUTHIO U HAIMOHAJIbHBIM
npoekTam (mpotokon oT 24 nekadbpsa 2018 r.Nel6) — «Ycnex kaxaoro pedbeHka,
«IIudposas obpazoBarenbHas cpenar, «Momoabie npodeccuonanbny, «ConuranbHas
aKTUBHOCTBY; - (henepanbHbiii 3akoH «O BHeceHuu udMeHeHuit B denepanbHbIN
3akoH «O0 obpazoBanuu B Poccuiickoit denepanum» 1no BONpocaM BOCHUTAHUS
oOyuaroruxcs ot 31 utons 2020 r., peructpanuonubii N 304-D3;

- MPUOPUTETHBIA MPOEKT «JlOCTymHOE MOMOJHUTETLHOE 00pa30BaHUE IS
nererd, yrBepxkiaeHHbId IIpesmmmymom CoBera mnpu mnpesuaente PO 1o
CTPATETUYECKOMY PA3BUTHUIO U MPUOPUTETHBIM IpoekTaM (0T 30 HosiOpst 2016 1. No
11)»;

- pacrniopsbkeHue npaBurtenbcTBa Poccuiickont @enepannu ot 29 mas 2015 r.
No 996-p «Crparerust pazsutusa Bociutanus B Poccuiickoit @enepanniv Ha IEPUO
1o 2025 ronax;

- yka3 npe3usienta PO ot 7 Mas 2018 roma «O HaMOHAIBHBIX LEISAX U
cTpaTernyeckux 3anadax passutus PO na nepuosa 1o 2024 romay;

- yka3 IIpesugentra PO ot 7 mag 2021 r. Ne 599 «O mepax mo peanuzauuu
roCyAapCTBEHHOU MOJUTUKU B 00J1aCTH 00Opa30BaHUs U HAYKN»;



- npukaz MwunHucrepctBa mnpocpemenuss PO or 02.02.2021r. Ne 38 «O
BHECEHHHM W3MeHeHuH B lleneByro Monenp pa3BUTHS PETHMOHAIBHBIX CHUCTEM
JIOTIOJTHUTEIBHOTO 00pa30BaHus JIeTel, YTBEPKACHHYIO TPUKa30oM MUHHCTEpCTBA
npocseteHust PO ot 03.09.2019r. No467»;

- npuka3 MunucrepctBa mnpocsemienuss PO ot 27.07.2022 Ne629 «O6
YTBEPXKJICHUM TOPsIKA OpraHU3allMd U OCYILIECTBICHUS 00pa3oBaTEIbHOU
JeSATEIBLHOCTH IO JOMOJHUTENIbHBIM 00111e00pa30BaTeNbHBIM IPOrpaMMam»;

- npuka3 MuHuctepcTBa mpocBemieHus Poccuiickon ®eneparuu  OT
03.09.2019 Ne467 «O0 yTBEp:KI€HUH LEIEBOM MOJAEIN PAa3BUTHS PErHMOHAIBHBIX
CUCTEM JIOMIOJIHUTEIbHOIO 00pa30BaAHMS IETEN;

- mucbMo [lemaprameHTa rocygapCcTBEHHOW MOJMTUKU B cepe BOCITUTAHUS
neTell U moJoaexxku MuHuctepcTtBa odpazoBanus U Hayku P® or 18.11.2015 r.
Ne(09-3242 «MeToauuecknue peKOMEHJAUN IO TPOEKTUPOBAHUIO IOTIOTHUTEIIBHBIX
oO01Iepa3BUBAIONIUX MMPOTPaMM (BKIIIOYAsi PA3HOYPOBHEBBIE IPOTPAMMBI )»;

- mpuka3 MunuctepcTBa oopazoBanus 1 Hayku PO ot 23.08.2017 Ne 816 «O06
yrBepkaeHun [lopsiaika mNpUMEHEHHs OpraHu3alusMH, OCYUIECTBISIOIIMMU
00pa30BaTeNbHYI0 JI€ATEIBHOCTh 3JEKTPOHHOIO OOYyYeHHMs, JUCTAaHLUMOHHBIX
00pa3oBaTeIbHBIX TEXHOJOTUI TP peaau3ali 00pa30BaTEeIbHbIX IPOIPAMM);

- TIOCTAaHOBJIEHWE [J1aBHOTO TrOCYJapCTBEHHOTO CAHMTAPHOTO Bpaya
Poccuiickoit deneparuu ot 28.09.2020 No28 «OO0 yTBEpKICHUU CAHUTAPHBIX
npaBun CII 2.4.3648-202 «CaHuUTapHO-3MUIEMUOTIOTHYECKUE TpPeOOBaHUS K
OpraHM3allMd BOCIMTAaHUS M OOYy4YEHHUs, OTAbIXa M O3JO0POBIEHUS JeTel u
MOJIOAEKHY;

- IOCTAHOBJIEHUE TJIABHOTO CaHUTApHOro Bpada Poccuiickoit denepannu ot

28.01.2021 r. Ne 2 «O6 yTBepxkaeHuu caHuTapHbIx npasuii 1 HopMm CanlluH
1.2.3685-21 «I'urneHnueckne HOPMATUBBI W TpeOOBaHWS K O0OECIECYCHHIO
6e3omacHoCTH U (W) OE3BPETHOCTH JIJIsl YeJIoBeKa (PaKTOPOB CPEIbl OOUTAHUS.

Bun NMPOrpamMmbl - JIOTIOJTHUTEIILHAS obmeoOpa3zoBaTenpHas
oO1epa3BUBaroIIas.

[Iporpamma BKJIIOYAET BOCEMb CaMOCTOSITEIBHBIX JIOTHYCCKH 3aBEPIICHHBIX
KYPCOB, COJIEpKaHNUE KOTOPBIX MPEIoIaraeT yriyOJIeHHOE U3YYCHHUE TTPeaMETa U
OJIMMITHATHYO TTOJATOTOBKY, CIIOCOOCTBYIOIIHMX (POPMHUPOBAHUIO B MIOJTHOM 00BEME
3HaHWHK, HEOOXOAMUMBIX U JIOCTATOYHBIX JIJI JOCTHIKEHHUS OO0YyJarolnuMUCs
3HAYMTEIBHBIX PE3yJbTAaTOB B OJMMITMAAaX, Ha SK3aMECHAaX M WHTEUICKTYaJbHbIX
KOHKYpCax.



Ne Hassanue xypca dopma Kirace
oOyueHusi | oOydaromierocs

1. | MexaHu4decKkHe SIBICHUS OoYHas 7

2. | TennoBele ¥ DJIEKTPOMArHUTHBIE OoYHas 8
SIBJICHUS

3. | Mexanunka OoYHas 9

4. | MonekynspHas ¢duzuka. O4Has 10
DIIEKTPOIMHAMUKA.

5. | Koimebanua u BoiHBL. KBaHTOBas u OoYHas 11

sepHas pu3uKa

6. | DxcnepuMeHTanabHas GU3MKa OYHas 7-10
7. | JleTHsia onuMIIMaiHasl CMEHA O4Hast 7-10
8. | YMubie kaHukyibpl. Dusmka ams O4Has 5-8

YBJICUEHHBIX (OCEHb, JIETO)

1. OCHOBHBIE XAPAKTEPUCTHUKU ITPOI'PAMMBI

1.1. HanmpaBJIeHHOCTH NIPOIrPaMMbI

[Iporpamma nMeeT eCTECTBEHHO-HAYYHYIO HANPABIEHHOCTh, HAIIpaBJEHa Ha
(GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMUS, HAYYHOIO MBIIUICHHS, OCBOEHHUE
METO/IOB HAYYHOTO MMO3HAHMS MUPA U PA3BUTHE UCCIIEIOBATENBCKUX CIIOCOOHOCTEN
oOydJarommxcs.

CopepxaHre MpoOrpamMMbl HaIMpaBIeHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-
HAay4YHOM (PYHKIMOHAJIBHOM TI'pPaMOTHOCTHM OOYYalOlIUXCS — CIOCOOHOCTH
NPUMEHSATHh HAayYHbIC 3HAHUS U METOJBI JUIsl PEUICHHs] TIOBCETHEBHBIX MPOOJIEM U
OPUHATHSA 00OCHOBAHHBIX PEILICHUH.

B cBs131 ¢ 3TUM paccMaTpUBaKOTCS TPU AKTYaJIbHBIX ACTIEKTA U3YyUCHUS !

1) meopemuueckuii: coiepkaHWE MPOrPaAaMMbl pacCMaTpUBAETCS Kak
CPEIICTBO OBJIAJICHUS KOHKPETHHIMU (DU3NYECKUMU 3HAHUSIMU U YMEHHSIMH,
HEOOXOAMMBIMHU JJISI TPUMEHEHUS B MPAKTHYECKON JESTEIHLHOCTUA U, B YACTHOCTH,
MIPU PEIICHUU OJIMMITUAIHBIX 3a]1a4;

2) npuxaaoHol. CoaepKaHHE MPOrpaMMbl PACCMAaTPUBACTCS KaK CPEICTBO
MO3HAHMS OKPY)KAIOIIEr0 MHPA, C TTIOMOIIBI0 KOTOPOTO OCYIIECTBISETCS HAy4YHO-
TEXHUYECKUU TTPOTPECC U Pa3BUTHE MHOTUX CMEXXHBIX JTUCIUILINH;

3) obweobpazosamenvHblil: CONEPIKAHUE IPOTPAMMbI PACCMaTPUBACTCS KaK
CPEICTBO Pa3BUTHsI OCHOBHBIX ITO3HABATEIBHBIX MPOIIECCOB, YMEHUS HAOJIOAATH,
aHAJIM3UPOBaTh, BBISIBIATH 3aBHCHMOCTH MEXIY OOBEKTaMH W IPOIECCAMH,
OIMCHIBATh IUIAHBI JCHCTBHUM U JCNIATh JIOTHYSCKHE BBIBOJIBI, IPUMCHSTH 3HAHUS HA
IIPAKTHKE.



1.2. AapecaTt nporpamMmmsbl

[Iporpamma agpecoBana oOyuatrommmcst 7-11 kmaccoB (metm 13-18 ner),
MPOSIBJISIIONINX TOBBIIIEHHBIM MHTEPEC K €CTECTBEHHBIM HAayKaM, B YaCTHOCTH K
bu3uKe, OTMMINAAHOMY JBHKEHUIO, KENAIOMINX U3YUUTh (DU3UKY Ha YTIIYyOJICHHOM
YpOBHE, y4acTBOBaTh B BHICOKOPEUTUHIOBBIX OJIMMITMA/IaX U KOHKYpCaX, a TaKkxke
IUTAHUPYIOIIUX —MPOJIOJDKEHUE O00pa3oBaHUsl 10  CHEHHUAIBHOCTIM  (DU3HKO-
TEXHUYECKOTO Mpoduss B By3ax.

Hanonnsemocts rpynmel  — 12-16  d4enoBek, cocTaB TpyNmbl —
OJTHOBO3PACTHOM.

1.3. AKTyaJIbHOCTH IPOTrPaAMMBbI

AKTYyaJbHOCTh MpPOTpamMMbl OOYCIIOBJIEHA TEM, YTO B HACTOSIIEE BpPEMs B
oO1ecTBe HAOII0JAETCs MOBBIIICHHBIM MHTEPEC K €CTECTBEHHBIM HayKaM U (hU3HKa,
KaK y4eOHBIN MpeaMeT, IBISETCS MOITHBIM OPYIUEM Pa3BUTHS MHTEILIEKTYaTbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEN 00ydaromuxcs.

Taxoke Ha CeroMHSIITHUNA ICHb aKTyaJlbHA TIPO0OJIeMa BBISIBJICHUS, PA3BUTHS U
MOJJICPKKU OfapeHHbIX jaeTe. OmapeHHble W TaJaHTJIUBBIE — 3TO MOTEHIUAT
100011 CTpaHbl, MO3BOJAIOMIMK €l d(PPEeKTUBHO pa3BUBATHCS W KOHCTPYKTUBHO
peniaTh COBpEeMEHHbIE YKOHOMUYECKUE U COLIMATIbHBIC 3aJaUH.

Jlannast oOpasoBarenbHas MporpaMMa HMEET BaKHOE 3HAaYeHUEe IS
MOJITOTOBKH COBPEMEHHBIX CIEITUATMCTOB B 001aCTH HAYKH M TEXHUKH, TaK KaK:

1. Pa3BuBaeT KpUTUYECKOE MBIIIJICHUE — IOMOTAET 00YYaroIINMCsI pa3BUBAThH
AHATMTHYECKNE W KPUTUYECKHE HABBIKH, HAYYUTHCS MBICIIUTH HECTAHIAPTHO W
pelaTh 3a7a4i Pa3HOro YPOBHS CIOXKHOCTH.

2. TlogroraBivBaeT K BHICOKUM JOCTHXKEHUSAM — CITOCOOCTBYET MOJATOTOBKE
IIKOJIbHUKOB K YYacTUIO B PA3JIMYHBIX OJIMMITHA/aX M KOHKYpCax, YTO MOXKET
OTKPBITh JIBEPU K JajbHEHIIIEMy OOYUCHHUIO U KaphePHBIM BO3MOXKHOCTSIM B HAyKe
U TCXHHKE.

3. ®opmupyer riay0oKkue 3HaHUs — YTIyOJI€eHHOE U3yYeHUe (PU3UKHU TOMOTAET
oOy4JaroIMMcsl TIOHITh (PYHIAMEHTAJIbHBIC 3aKOHBI MPUPOJBI U MPUMEHSATH WX B
pealbHBIX 3aJavax.

4. CriocoOCTBYeT MHTETpaIluU MEXKIUCIUIUIMHAPHBIX 3HAHUNW — BKIIOYAET
AJIEMEHThl MAaTEMaTHUKH, AaCTPOHOMHUM U JPYTHMX EeCTEeCTBEHHBIX HAyK, 4YTO
CIIOCOOCTBYET KOMIUIEKCHOMY MOAXOY K 00yUEHHIO.

5. CnocoOcCTBYeT yBICUEHUIO HAYKON — ydacTHE B OJIMMIHUAAaX BIOXHOBJIISET
IIIKOJIPHUKOB 3aHUMAThCS HAyYHBIMH HCCIICOBAaHUSMHU, pa3BHBash HWHTEPEC K
(bU3MKE U CMEKHBIM JTUCIATLTAHAM.

6. [1oBbIIIaeT KOHKYPEHTOCIIOCOOHOCTh 00YYAIOIMIMNXCSI — 3HAHUST U HABBIKU,
MOJIYYCHHBIC B XOJIe¢ OOYYEHHMs TO3BOJISIOT BBITYCKHUKAM JOOUTHCS BBICOKHX
pE3yNbTaTOB HA SK3aMEHaX, B OJTUMITHAaX U KOHKYpCax.



1.4. OTinunTe/bHbIE 0COOEHHOCTH/HOBU3HA MPOrPaAMMbI

[Tporpamma «Onumnuannas pusuka» pazpadborana Ha ocHOBe DeepanbHON
paboueil mporpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUS W CPEIHEro OOIIEro
oOpazoBanus «Pusnkay (yriryOJ€HHbIA YPOBEHb), a TaKKe Ha OCHOBE [IporpaMmebl
BCEPOCCHUICKON OJUMITHA/IBI IIKOJIBHUKOB 0 (hU3HKE.

OT cyniecTByOIMX NporpamMm 1o (pusuke AaHHas MporpaMma OTINYAETCS
CTPYKTYPHBIM MOCTPOEHUEM, HUKIMYHOCTHIO y4eOHOTO Mpolecca, ONTUMATbHBIM
COOTHOIIIEHHEM BPEMEHH MOJTOTOBKH 00YYaIOIIUXCS K YYaCTHIO B OJIUMITHA]IAX.

[Iporpamma «OnummnuagHas $uU3MKa» OTHOCUTCS K CHEIUAIN3HPOBAHHBIM
nporpaMMmam, T.K. BJIIETCSI UHTErpalueil KypcoB: YIIIyOJIeHHOTO U3ydeHUs PU3UKU
C pacIIUpPEeHHEM BOIPOCOB MAaTEMAaTHKH, KOTOpPbIE HEOOXOIUMBI ISl PEIICHUs
dusznyeckux 3amady, B TOM YuCIe W I OOpaOOTKM  pe3yibTaToB
HKCIEPUMEHTAIBHBIX 337a4 U OJUMIINAJHON MOJArOTOBKM. MareMaTuka B JaHHOU
IporpaMMe paccMaTpUBAaeTCsl KaK HHCTPYMEHT JUIsl MO3HAHUA U OOBSICHEHHUS
(bu3nYECKUX SBJICHUH.

bonpmioe BHUMaHue yzaenseTcss (OPMUPOBAHUID YMEHUW TMPUMEHSThH
TEOPETUYECKHE 3HAHUSA T[PU PELICHUU Pa3IUYHbIX (PU3MYECKUX  3a/Jau:
KAUECTBEHHBIX, PACYETHBIX, IKCIEPUMEHTAIBHBIX U OJTUMITUAHBIX.

Pemenue pa3nuuHbiXx (GU3HUECKUX 337ad  CIIOCOOCTBYET TIyOOKOMY U
MIPOYHOMY YCBOCHHUIO (PU3UYECKUX TMOHSATUN W 3aKOHOB, PA3BUTHUIO JIOTUYECKOTO
MBIIIUICHUSI, COOOPa3UTEIbHOCTH, WHUIIMATUBBI, HACTOMUYUBOCTH B JOCTHKEHUU
MOCTABJICHHOW 11€JIM, BBI3IBAET MHTEPEC K OOYUECHHIO MOMOTaeT MPUOOPETEHUIO
HaBBIKOB  CaMOCTOSITEILHOM  pabOThl, CIYXXUT CPEACTBOM IS Pa3BUTHUSA
CaMOCTOATENILHOCTH B CYXACHUsX. M3ydaemble B paMKax MpOrpaMMbl BOIPOCHI
MaTeMaTUKH O0O0ecreynuBalOT Oojee YyriayOJeHHOE€ TOHMMaHue (PU3NYECKHUX
MPOIIECCOB, CIIOCOOCTBYIOT Pa3BUTHIO Y O0YUAIOIINXCSI MATEMATHYECKOUN KYJIbTYPHI,
MPOCTPAHCTBEHHBIX MPEACTABICHUI, TBOPUECKOTO MBIIIJICHUS.

Bonbiias 4acTh BpeMEHU OTBOJUTCS Ha pEIICHHE 3a7ay IMOBBIIIEHHOTO U
BBICOKOTO YpPOBHSI  CIIOXKHOCTU. J[Ji1 pa3BUTHST TBOPUYECKOTO  MBIILJICHUS
paccMaTpUBAIOTCS HECTAHIAPTHBIE 3a/1aud U 3a7a4M OJTUMITHAJHOTO YPOBHSI.

[Iporpammoii pemrycCMOTPEHO MPOBENCHHUE JTA0OPATOPHOTO MPAKTUKYMa H
71a60paTOPHOTO IKCIIEPUMEHTA TI0 BCEM pazjesiaM (PU3UKH.

[Iporpamma ocHalieHa CUCTEMOM 3JIEKTPOHHOTO TECTOBOI'O KOHTPOJISI 3HAHUM
YYaIUXCs 10 BCEM TeMaM | paszesaM GU3UKA: TEMATHIECKHE TeCThI, KOHTPOJIbHBIC
paboThI.

Cucrtema OIICHKM 3HAaHUM ydammxcs ocymiectsisiercss no 100-0ammpHOM
IKae.

B nporpamme npenycMOTpPEHO 3HAUYMTENIBHOE YBEIMYEHUE aKTUBHBIX (HOpM
paboThI, HATIPABJICHHBIX HE TOJIHKO HA BOBJICUEHUE YUAIIUXCS B yUE€OHBIN TTpoiiecc
1 obecreueHrne MOHMMaHNus MU (DU3UIECKUX OCHOB OKPYKAIOIIEro MUpa, HO U Ha



npruoOpeTeHNE HABBIKOB, YMEHHUM CAaMOCTOATENbHO (POPMYIMPOBATh 3a/1a4H, UICKATh
pa3JIMYHbIE TyTH UX PEILICHHUS.
[Iporpamma siBnsieTcsi BapUaTUBHOM, TO €CTh MPU BO3HUKHOBEHUU

HEOOXOJMMOCTH JIOMYCKAETCs KOPPEKTUPOBKA COAEPKAaHUA M (OpPM 3aHITHIA,
BPEMEHU NIPOXOKJICHUS MaTepraa.

1.5. lesan u 3a1a44 NPOrpaMmbl

Hean: BBISIBICHUE ONAPCHHBIX naeTeld B oOiacTu (uU3HMKH, oOecreueHue
JOCTHXKCHHS OOYYarONIMMHUCS BBICOKOTO YPOBHSI 3HAHHWM IO (DU3HKE, pPa3BUTHE
UHTEpeca K ©CTEeCTBEHHO-HAyYHBIM JINCHUIUIMHAM, HWHTEIUICKTyaIbHBIX U
TBOPYECKUX  CIIOCOOHOCTEH;  IOBBINICHHE  PE3YJIbTAaTUBHOCTH  y4acTHs
0Oy4JaroIMXcs B OJUMITHAaX U MHTEUICKTYaIbHBIX KOHKYpCcax 10 (PH3uKe.

3agaun:

1. O6pa3oBaTeiibHbIE:

- NpUOOpeTeHHWe  CHUCTeMbl  3HaHMH 00  o0mux  (PU3HUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAs MEXAHUKY, MOJEKYISIPHYIO
(GU3HKY, PJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(DU3UKH;

- (QopMmupoBaHuE YMEHHN NMPUMEHSTh TEOPETUUYECKUE 3HAHUS U HAyUHbIC
JIOKA3aTeNbCcTBa JUIsl OOBSICHEHUS (U3MUECKUX SIBJICHUW B MPUPOAEC U IS
MPAKTUYECKOTO UCIOIb30BaHUs B IOBCETHEBHOM KU3HU,

- OCBOCHHME CIIOCOOOB pEIUICHHS pa3IM4yHbIX 3a1a4d  (KaueCTBCHHBIX,
pacUeTHBIX, OJIMMITHAIHBIX, IKCIICPUMEHTAIBHBIX) C SBHO 3aJIaHHOW (DU3HUYCCKOM
MOJICJIBIO M 3aJ1a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE CO3/IaHHE (PU3NYECKOU
MOJIEJIH;

- OBJIAQJICHHE METOJAMH CaMOCTOSITEIbHOIO IUIAHUPOBAHUS W MPOBEICHUS
bu3MYeCKuX JKCIIEPUMEHTOB, aHaldM3a U HHTEpIpeTanuud UHpOopMaIuy,
ONpeIeNICHHS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTaTa;

- CO3JIaHME YCIIOBUH Il PA3BUTUSL YMEHUM MPOECKTHO-UCCIEA0BATEIbCKOU U
TBOPYECKOU JIEATENBHOCTH.

2. PazBuBaroniue:

- pa3BUTHE MHTEpPECa U CTPEMJICHHUSI OOYyHaIOIUXCA K HAYYHOMY U3YUYEHUIO
MPUPOIBI, PA3BUTHE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

- pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

- (opMupoBaHHE HAY4YHOTO MHUPOBO33PECHHUS KaK pe3yjibTaTa H3yUYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

- (opmupoBaHHE TPEACTABICHUN O HAYYHOW KapTHHE MHpa KaK 4YacTd
0O0IIEeYeIOBEYECKON KYIbTYPhI, O 3HAUMMOCTH (DU3UKH B Pa3BUTHUU IUBIIIU3AIIUU U
COBPEMEHHOT0 O0IIECTBA;

- pa3BUTHUE TMpeACTaBIeHU O ¢u3uke Kak (HopMe OMUCAaHUSI U METOJE
MO3HAHUS OKPYXAIOIIEr0 MHUpa, CO3JaHUE YCIOBHM JUIsi  MPUOOpETeHUs
MEPBOHAYAIILHOTO OMbITA (PU3UIECKOTO IKCIIEPUMEHTA;



- Pa3BUTHUE JIOTUYECKOIO M KPUTHYECKOTO MBIIUICHUS, KYJbTYpPbl PEUH,
CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

- pa3BUTHE YMEHHUs lyMaTh, UCCIIEI0BATh, OOIATHCS, B3aUMO/ICHICTBOBATH;

- (¢opmupoBaHHE OOLIMX CIIOCOOOB MHTEUIEKTYaIbHON JEATEIbHOCTH,
ABJISIIOIIAXCS OCHOBOM ITO3HABATENIBHOU KYJIBTYPHI,

- pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oymymien
npo(eCCUOHATIBHON  JIEATENbHOCTH, CBSI3aHHBIX C (U3MKOM, TOArOTOBKA K
JaybHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

3. BocnurarejibHbIE:

- (opmMupoBaHHE KadeCTB MBIILICHUS, HCOOXOIUMBIX IS aJanTalfd B
COBPEMEHHOM MH(POPMAITMOHHOM OOIIIECTRBE;

- BOCIHATaHHUE YOEKICHHOCTHA B BO3MOYKHOCTH TTO3HAHUS 3aKOHOB TTPUPO/IBI
W HCIIOJb30BAaHUS JOCTHKEHUNW (UMUMKW Ha Onaro pa3BUTHS YEIOBEUYCCKOMU
[UBWIM3ALMKM; HEOOXOAUMOCTH COTPYJHHYECTBA B TPOIIECCE COBMECTHOIO
BBITIOJTHEHHUS 3a/1a4, YBaKUTEJILHOI'O OTHOIICHHS K MHEHHIO OINMOHEHTa IpHU
00CYXIeHUH MPOOJIEM €CTECTBEHHOHAYYHOTO COJICPIKAHMS;

- BOCHHUTAaHHE KayeCTB JIMYHOCTH, OOECIICUMBAIOIINX COLHAIBHYIO
MOOWMIIBHOCTB, CHIOCOOHOCTh MPUHUMATHh CAMOCTOSITEIPHBIC PEIIICHHMS.

1.6. Ilnanupyembie pe3yabTAaThl OCBOCHUS MPOrPaMMbI

Peanuzanusi mporpaMmbl HampapjieHa Ha JOCTHXKEHHE OOyYarolUMUCs
MPEIMETHBIX, METANPEAMETHBIX U IMYHOCTHBIX PE3YyJIbTATOB.

1. IIlpeameTHBIE pe3ybTATHI:

- (opmupoBaHue mMpeACTaBICHUNA O (U3NYSCKOW CYIIHOCTH SIBICHUM
IPUPO/IbI, OBJIAJCHUE MTOHATUIHHBIM alapaToM U CUMBOJIUYECKUM SI3bIKOM (DU3HKY;

- (opMHUpOBaHHE HAYYHOI'O MUPOBO33PEHHUS, 1IETOCTHON HAyYHOU KapTHUHBI
MUpa, NPECTABIECHUN O 3aKOHOMEPHOU CBSI3M PA3JIMYHBIX SBICHUN NPUPOIBI, 00
OOBEKTUBHOCTH HAYYHOTO 3HAHUS;

- OBJIAJICHHE METOJAMHU M NPUEMAMH PELICHUs] KAYECTBEHHBIX, PACUETHBIX,
DKCIIEPUMEHTAJIBHBIX U OJIMMITMAIHBIX 3a/1a4;

- IpUOOpEeTEeHHUE OIbITa MPOBEIEHUS IKCIEPUMEHTAIbHBIX HMCCIIEI0BaHUMH,
00pabOTKM TOJIyYEHHBIX B XOJE€ OKCIEPUMEHTAa JaHHbIX, 3S(OPEKTUBHOIO
UCITI0JIb30BaHUs TAOOPATOPHOTO 000PYI0BAaHHUS, MPAMbBIX U KOCBEHHBIX U3MEPEHUN
C YYETOM IOTPEMIHOCTEN.

2. MeTanpeaMeTHbIe pe3yJibTAThI:

- OBJIQJICHHE YMEHUSMH BBISBIISITH 3aKOHOMEPHOCTH B SIBIICHUSIX TTPUPOJIBI,
MPOUCXOMSAIINX B OKPYXKAIOIIEM MHPE; MEKIy (PU3NYSCKUMH BEIMYMHAMH,
XapaKTEPHU3YIOITUMU TTPUPOIHBIC SIBIICHHUS,

- OBJAJCHWC YMCHHUSIMH CaMOCTOSITEIPHO CTaBUTh IIEJH, IUIAHUPOBATH
y4eOHYIO JESTENbHOCTh, MPUOOPETaTh HOBBIC 3HAHUS, AHAIM3UPOBATH U OTOUPATH
HEOOXOoMMMYI0  WH(OpPMAIMI0O W3  Pa3HbIX  UCTOYHUKOB,  OCYIIECTBISTH
CaMOKOHTPOJIb U OIIEHKY PE3YJIbTATOB CBOCH JIEATEIHLHOCTH,
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- (opMHpOBaHME YMEHUN BOCIPUHUMATh, IEpepadaThIBaTh U NPEIBSIBIATH
uHPOpPMAIMIO B CIIOBECHOM, 00pa3HOIl, CUMBOIMYECKON (hOopMax; yCTaHaBIUBATbH
IIPUYUHHO-CIIEACTBEHHbIE  CBSI3M,  CTPOWUTH  JIOTMYECKHE  PACCYKICHWS,
dbopMyIMpOBaTh YMO3AKIIIOUEHUS, IPEACTABIATh, apTYMEHTHUPOBATh U OTCTAauBATh
CBOU YOCKICHUSI.

3. IMYHOCTHBIE Pe3yJIbTAThI:

- (opmMupoBaHHE T[O3HABATEIbHBIX MHTEPECOB, HMHTEIJICKTYaJbHBIX WU
TBOPYECKUX CHOCOOHOCTEW YYAlUXCS; YBaXKUTEIBHOTO OTHOUIEHUS K TBOpLAM
HayKH U (U3UKE KaK 3JIEMEHTY OOIIECTBEHHON KYJIbTYpPbI; TOTOBHOCTH K BBIOOpPY
KU3HEHHOIO TMYTHU B COOTBETCTBHM C COOCTBEHHBIMH HHTEpECaMu U
BO3MOYHOCTSIMU;

- (opMHpOBaHHE OTBETCTBEHHOI'O OTHOLICHHS K O0yYEHHUIO, TOTOBHOCTH K
CaMOPa3BUTHUIO U caMOOOPA30BAHNIO, OCOBHAHHOMY BBIOOPY Mpodeccui;

- (opMHUpOBaHME KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLICHUH W
COTPYIHHYECTBE CO CBEPCTHUKAMM M I€JaroraMu B Ipolecce 00pa3zoBaTEIbHOU
NEeSATEIbHOCTH.

YpoBeHb 0CBOCHUSI IPOrPAMMBbI — YTITyOJIEHHBIN.

B nponecce peasm3zanMu IporpamMmbl, OOy4arOUIMeCs — OBJIAJEBAIOT
TEOPETUUYECKUMH 3HAHUSMU OCHOBHBIX MOHSTUA M 3aKOHOB (PU3UKH, METOJAMHU
IIOCTAHOBKA W TPOBEACHUS (PUINUYECKOTO SKCIEPUMEHTA, YMEHHUSIMM pEeIlaTh
pacyeTHBIEC U SKCIIEPUMEHTAIIBHBIE 33/1a4U PA3HOTO YPOBHS CII0)KHOCTH, HABBIKAMHU
IPOBEJACHUS (PU3NYECKOT0 SIKCIIEPUMEHTA U aHAJIU3a €T0 PE3YJIbTAaTOB.

1.7. O0béM U cpoKM peau3aniu NPOrpaMMbl

Cpok peaym3aliui IIporpaMMbl B TOJIHOM e€ 00béme — 5 jer, ¢ 7 mo 11
Kyaccel. ['o10BoM 00bEM TporpaMmbl — 1432 yaca:

7 xnacc: yrayoneHHoe wusydeHue ¢usuku (136 wyac); oaummnuagHas
noarotoBka (102 yac.) = 238 yac.; B TeueHUE y4eOHOro roja;

8 kiacc: yrinyOneHHoe wusydenue Quszuku (136 wac); onuMnuaaHas
noaroroBka (102 gac.) = 238 Jac. B TeueHue yueOHOro roja;

9 knacc: yrayonenHoe wusydeHue ¢usukn (136 wyac); oaummnuagHas

noaroroBka (102 gac.) = 238 gac. B TeueHHe yueOHOT0 roja;

10 xmacc: yrayOnenHoe wusyueHue Gusuku (136 dac); onumnuamHas
noaroroBka (102 gac.) = 238 gac. B TeueHHe yueOHOT0 roja;

11 xnacc: yraybnenHoe wusyuyenue ¢usuku (136 wuac); omumnuanHas
noAroroBka (68 yac.) = 204 yac. B TeyeHue yueOHOTro roja;

7-10 xnaccel: sKciepuMeHTallbHasE (pu3uka — 68 yac; B TeueHue y4yeOHOro
roja;

7-10 xmaccel: JIeTHSsl olUMMOuagHas cMeHa — 45 dac. X 4 rp.= 180 uyac. B
TEUYEHUE JICTHETO MHTCHCHBA,;

5-8 kmaccel: YMHbIEe KaHUKYIbl. Du3uka njs yBICUYEHHBIX (OCEHb, BECHA,
neto) — 10 gac. x 3 rp. = 30 yac. Bo BpeMsi OCEHHUX, BECCHHUX KaHUKYJ M B TCUCHHE
JIETHETO UHTEHCUBA.
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2. OPTAHU3BAIIMOHHO-IIEJAT'OI'MYECKHUE YCJIOBUA
PEAJIM3ALIUU ITPOT'PAMMBbI

2.1 SI3bIK peanu3anuM NPOrpPaMMbl

Peanuzanust A0moNHUTENBHON 0011€00pa30BaTeNbHON 00IIepa3BUBAIOIIEH
nporpaMMbl «OnuMIuaaHas GU3NKa» OCYHIECTBIAECTCSA Ha TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoit @eneparuu (Ha pyCCKOM SI3BIKE).

2.2. ®opma oO0yuyeHHMsi: OYHAsi C MPUMEHEHUEM JUCTAHIIMOHHBIX
o0pa30oBaTeNbHBIX TEXHOJOTUA B TEYEHHWE Y4yeOHOro Trojga HU B MEPUOJ
KaHUKYJISIPHBIX UHTEHCUBOB (OCEHb, JIETO).

2.3. YcaoBus HaOopa ¥ (popMUpOBaHUSA TPYIII

Ha oOyuenme mno mporpamme «OnuMmnuanHas (Qu3nMka» Ha KOHKYPCHOM
OCHOBE MPUHUMAIOTCS 00y4Jaroluecs o01eo0pa3oBaTeIbHbIX OPraHU3aINi ropo/ia
Crasponos u [lInakoBckoro parioHa rmociae OKOH4YaHus 6 U 8 KIaccoB.

YcnoBusi  KOHKYpCHOTO  oTOOpa  rapaHTUPYIOT  COOJNIIOJIeHHWE  TpaB
oOyyarommxcsi B 00JIaCTH JOMOJHUTEJIBHOTO O0pa3oBaHUsi M OOECIEYUBAIOT
3a4MCIIeHUEe HanboJjee COCOOHBIX U MOATOTOBIECHHBIX 00YUYaIOUINXCA K OCBOCHUIO
o0pa3oBaTeIbHON MPOTPaMMBI.

JUig yyacTusi B KOHKYPCHOM OTOOpe oOyuaromemycss HeoOX0IUMO IOAATh
3asBKy Ha oduimanbHoMm caiite Llentpa «Illouck» W TPOWUTH BCTyNMUTEIbHBIC
UCTIBITAHUS:

- JUIs ydanuxcs 6 Kjacca — MMChbMEHHas BCTYMUTENbHAS dK3aMEeHAIIMOHHAS
paboTa 1Mo mporpamMmme MKOJIBHOTO Kypca MaTEMATHKU M OKPYKAIOLIETO MHUPA; TECT
«CTpyKTypa UHTEIIEKTa» (KOMIIBIOTEPHOE TECTUPOBAHNUE);

- Ui yqamuxcs 8 Kiacca — MIChbMEHHAs BCTYIMUTENbHAs SK3aMEHAIIMOHHAs
paboTa 1o mporpaMme MKOJIbHOTO Kypca GU3UKK U MaTEMaTUKH 7-8 KIIacCOB, TECT
«CTpyKTypa MHTEIUIEKTa» (KOMIBIOTEPHOE TECTUPOBAHNUE);

- s ydamwmxes 7, 9, 10 (mpoBoasiTcs mpu HEOOXOIUMOCTH J1000pa) —
NUChMEHHAs BCTYNMUTEIbHAS YK3aMEHAIMOHHAs paboTa 1Mo MporpaMMe IIKOJIHHOTO
Kypca (U3MKH W MaTeMaTHKH COOTBETCTBYIOIIETO kiacca, TecT «CTpyKrypa
UHTEJJIEKTa» (KOMIIBIOTEPHOE TECTUPOBAHUE).

YcoBus 3aunciieHus1 00yYaOIINXCH

Ha oOyudenue B 7 1 9 Ki1acchl 3a4UCISIOTCA 00ydarouIuecs, MoIaBIIne 3asiBKY
Y YCTICIITHO MPOIIEIINE KOHKYPCHBIN OTOOP B COOTBETCTBHH C KBOTOW, KPUTEPUSIMU
otoopa u [IpaBunamu npuéma.

Kpurepum oroopa:

OT6Op Yy4aCTHMKOB KpPY>KKa MPOU3BOJUTCS B COOTBETCTBUU C PEUTUHIOM,
oTnpeeNsieMbIM Ha OCHOBaHUU CyMMapHOro Oasia:

1. orleHKH 3a MPEIMETHBIM BCTYNMUTEIbHBIN dK3aMeH (Kputepuii 1);

2. TOCTH>KEHHUM B OIMMIINA/IAX, TPOSKTHOM 1 HAyYHO-UCCIIEeI0BATEIbCKOM J1e-
ATEJIBHOCTH MO (PU3MKE ¥ MaTEMAaTHKE, €CITH UMEIOTCS (Kputepuu 2-4);

3. pe3ynbTaTOB T€CTA CTPYKTYPhI HHTEIIEKTA (KpUTEPHiL 5).
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Kpumepuii Ne 1. Pe3ynbTar BCTYyIUTEIBHOTO 3a4aHUS
BerynurenbHblii 5K3aMeH MPOBOAUTCS B (hOpMe MUCEMEHHOTO SK3aMeHa, BbI-
SBJIAIOIIETO 0A30BbIE 3HAHUS:
- Ui ydamuxcs 6 kjacca: 1o OKpyXarouieMy MHUpY U [0 MaTeMaTHKe 3a 5-6
KJIaCCBhl;
- Ui yyamuxcs 8 kiacca: o (pu3Mke 1 MaTeMaTuke 3a 7-8 KIIacchl.

O1eHKa BCTYIUTEIBHOTO K3aMeHa ocyiiecTBisgercs mo 100-6anbpHoi
HIKAJIE.

Kpumepuii Ne 2. Ydactue BO BCEpOCCHICKON OJIMMITAA/IE IIKOJIbHUKOB
[IpenocraBnsercs umniaom (CkaH-KOMHS, CChIIIKA HA OPUITHATBHBINA CalT C
pe3yabTaTaMy WIK IPOTOKOJ C Pe3yibTaTaMM) 3a IBA TEKYIUA U MPEIbL YA
KaJICHJaPHBIC TOJIBI 10 HAMIPABJICHUIO TPOrpaMMbI ((hU3UKa 1 MaTeMaTHKa).
KommgecTBo 0annos

DTtan oauMIHaIbI [To6enu- | Ilpuzep | YuactHHK
TEJIb

3aKIIOUUTENIbHBIN 15 12 5

PervoHanbHbIN 7 5 1

MyHuIMnanbHbINA 2 1

He Gomnee 15 6amnoB 3a kaxeiid npeamet (B cymme — 30).

Bauel 3a yuacTre B pa3HbIX dTalax He CYMMUPYIOTCS. V3 HECKOIBKUX Pe3yJIbTaTOB
BBIOMPAETCS JTy4lllee JOCTHKEHHE U BBICTABIISIETCS MAKCHMAJIbHBIHN Oali.

B ciyyae npenocTaBieHus MPOTOKOIIA, B KOTOPOM YYaCTHUKH YKa3aHbI 110
UICHTU(PUKAIIMOHHOMY HOMEPY, HEOOXO0IUMO TIPUKJIIA/ILIBATH ITOATBEPKICHNE U3
JMYHOTO KaOMHETA, YTO JTaHHBIA UICHTH(PUKAIIMOHHBIN HOMEp MPUHAICIKUT 3a-
suTento. CKpuHIIOTHI ¢ pe3yibratamu BcOILl 6e3 moarBepskieHus MPOTOKOIOM /
BBINKCKOM U3 MPHKa3a OT IIKOJIbI K PACCMOTPEHHIO HE IPUHUMAIOTCH.

Kpumepuii Ne 3. YdacTue B OJJUMITMAIaX U3 TIEPEUHS OJIMMITHAJ IIIKOJbHU-
koB PCOII (omumnuansl Poccuiickoro coBeTa ouMITHA IITKOJLHUKOB)
[IpenocraBnsercs Juniom (CkaH-KOMUs, MPOTOKOJI MU CChIJIKA HAa O(UIIMATIBHBIN
CalT ¢ pe3yibTaTaMM) 3a TEKYIIUNA U MPEIbIAYIINNA KaJeHJapHbIe TO/IbI M0 HAMPAaB-
JICHUIO TIPOTPaMMBI.

KonuuectBo 6amios

YpoBeHn [To6emu- | Tlpuzep | VYwuact-
OJIUMIIHAAJIBI T€JIb HUK 30
IlepBblii 15 12 4
Bropoii 10 8 3
Tperuii 5 4

CymmMmapno He 6onee 20 6aios.
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IIpu oTcyTcTBUM OUIUIOMOB, HOATBEPKAAIOIIMX TOOETY WM IMPU3EPCTBO B
IIEPEYHEBON OJIMMIIMAJE, BO3MOXKHO IPEIOCTABUTh UTOTOBBIM IPOTOKOJ] C pellie-
HUEM KoMmuccHud. B ciydae eciau B mpoTOKOJe He MpUBeaeH NO()aMUIBHBIN CIIHCOK
Y KaX/IbIil YYJaCTHUK YKa3aH M0 UACHTU(UKAIUMOHHOMY HOMEPY, HEOOXOIMMO TPH-
JIOXKUTh CBHUJETENILCTBO (HAPUMEpP, CKPUHIIOT M3 JMYHOTO KaOWHETa), MO KOTO-
pPOMY y4aCTHUKA MOXKHO OIIPEAEINUTH B CIIUCKE. B cilydae OTCyTCTBHSI KOMMEHTApHUs
«TpU3ep», «M00STUTENHY HEOOXOUMO MPUIIOKUTH IIKaTy COOTHOLICHHs HaOpaH-
HBIX OaJIJIOB ¥ IOPOTOBBIX 3HAYEHUH JJIs1 YKa3aHHBIX KaTeropuid. B cBsi3u ¢ yacTeiMu
U3MEHEHUs YPOBHEH NEPEYHEBBIX OJMMIINAJ IIPU OLICHUBAHUU MTOPT(OINO yUUTHI-
BACTCS TOT YPOBEHb, KOTOPBIM YKa3aH Ha IOATBEPXKAAIOIIEM JaHHOE JOCTHUKCHUE
JIOKYMEHTE.

Kpumepuiir N 4. [1o6ena B KOHKYPCHBIX MEPONPUATUAX

[IpenocTaBnsercs AUIIOM MPU3Epa UIU MOOSAUTENS 32 TEKYIUN U PEIbI-
TyUTUi KaJleHJapHbIE TO/IbI TI0 HAIPABIECHUIO 00pa30BaTEIbHON MPOTPAMMBI.

KonnuecTtBo 6amos

IIepeuensb mepo- | DenepanbHbIN ypo- PernonanpHblii
npusituit NP> BEHb YPOBEHb
[To6enurens/IIpu- | IloGeaurens/ [pu-
3ep 3ep
Bxomut 10 5
Konkypcsl LlenTpa 5 3
«ITouck»

CymmMmapho He Oosiee 18 Gaios.

K paccMoTpeHuto npuHUMAIOTCs AUMIIOMBI TOJIKO T€X MEPONPUATUIN, KOTO-
pble HMEIOT BBIPAXKEHHYIO HAIIPABJIEHHOCTh, COOTBETCTBYIOLIYIO 00pa30oBaTeIbHON
nporpamme. B ciydae HEBO3MOKHOCTH OINpPEAETUTh HAIPABIEHHOCTh KOHKypca
(WJI1 HOMUHAITUH, B KOTOPOM MOOEINUIT Y4aCTHUK 0TOOpa) JOCTHXKEHUE HE 3aCUUTHI-
BAEeTCSl.

K paccmoTpennto Takke HE TPUHUMAKOTCS

- KOHKYPCBI C OpraHU3allMOHHBIMU B3HOCAMH;

- MacCOBBIC HHTEPHET-KOHKYPCHI U OHJIAHH-OJIMMITHAIBI,

- KOHKYpPCHI 0€3 M0JIOKEHUsS] 00 OpraHu3aluN/POBEICHUY;

- MEpOIPUATHS, MPOXOIMBIIUE B paMKax JAPYTUX 00pa30BaTEIbHBIX MPO-
rpaMMm/ JIar€pHbIX CMEH / MPO(GUIBHBIX HIKOJL.

Kpumepuii Ne 5. Pe3ynbraTel TECTAa CTPYKTYPBI HHTEIUJIEKTA
TecT CTpYKTypbl HHTEIJIEKTA TUATHOCTUPYET YPOBEHDb PA3BUTHS CIEAYIO-
X TOKa3aTeJIeH:
MOHATUMHOE UHTYUTHUBHOE MBITIICHUE,
- JIOTUYECKOE MBIIIICHUE,
- TIOHSATUWHAS KaTeropu3alus,
- 00pa3HbIil CUHTE3,
- TOPOCTPAHCTBEHHOE MBIIICHHE,
- abCTpaKTHOE MBIIIUICHUE,
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- JIOTUYECKAs NaMsTh.
Tect onpenensier HU3KUK, CPETHUM, XOPOILIUN MU BICOKUN YPOBEHD Pa3BU-
THSI TTIOKA3aTENEN.

3auuciaenne:
Ha oGydenue B 8, 10 1 11 kmacchl 3a4UCIISIFOTCS/TIEPEBOAATCS 00ydarOITHeCs
1o pe3yJbTaTam:

- YCIIEUTHOTO OCBOCHHMSI MPOTPAMMBI TIPEIBITYIIETrO Toa O0YICHHS;

- JIETHETO MHTCHCHBA;

- JOCTHXCHHI B OJTUMITHA/IaX U TIPOCKTHOU JACSITEILHOCTA PETHOHATLHOTO 1
BCEPOCCUMCKOTO YPOBHEM;

- Ha KOHKYPCHOU OCHOBE (TIpr HEOOXOUMOCTH J1000pa).

2.4. Oco0eHHOCTH peain3aliu NPOrpaMmMbl

Crnioco6bl peanuzaius mporpammbl «OnumnuaaHas GU3NKay HapaBlIeHbl HA
co3fganne >PGEeKTUBHOM cpeibl Uisi 00yYeHHsS W MOATOTOBKH OOYYalOIIUXCS K
OJIUMITUAJIaM M KOHKypcaM, a TakKe Ha pa3BUTHE HEOOXOJMMBIX HABBIKOB
MPAKTUYECKON AEATEIbHOCTA U MOTUBAMHU K JAIbHENIIEMY U3YUEHUIO MIPEIMETA.

B monHoM 00bEéMe mporpamma peanusyercss B TeueHue S5 jer ¢ 7 mo 11
KJIacChl. MoJynbpHasi CTPYKTypa OPOTPaMMBbl IMO3BOJIAET Uil Ka)XXJIO0ro Kiacca
OMPENICNIUTh KPYT BOIPOCOB IO COOTBETCTBYIOUIMM paszjeiaM Kypca ¢usuku. B
pe3yapTare oO0ydeHus o mnporpamme «OnmumnuanHas (U3uKa» MIKOJbHUKUA Ha
yTIIyOJICHHOM YPOBHE OCBOSIT BECh KypC (PU3UKU CPETHEN IIKOJIBI.

Kypcel q1s1 oOydaromumxcsa 7-8 Ki1accoB SBIAIOTCS | CTyNeHbI0 00y4YeHUs: U
MO3BOJISIIOT TTO3HAKOMUTD IIKOJBHUKOB C Pa3IMYHbIMU (DU3UUECKUMHU SBJICHUSMH,
CIIOCOOCTBYIOT MPUOOPETEHHUIO 00YUAIOIIMMUCS TEOPETUUECKUX 3HAHUN B 00J1aCTH
GU3UKY, MPAKTUUYECKUX YMEHUN B MPOBEACHUM (PU3UYECKOTO HKCIIEPUMEHTA,
(bopMHPOBAaHUIO YCTOMYMBOTO HHTEPECA K IPEIMETY U TOTOBHOCTH K JaJIbHEUIIIEMY
€ro U3YUYCHUIO Ha yIIyOJEHHOM YPOBHE.

Kypcer st o6yuaromuxcst 9-11 kimaccoB SBISIOTCS 2-i1 CTYIIEHbIO 00y4YeHUS
¥ HampaBJICHbl Ha YIIyOJIGHHOE H3y4YeHHEe (U3UKHM U OCO3HAHHBIA BBIOOP
JanbpHeero o0ydeHus B By3e U Ipo(hecCuoHaIbHOTO CaMOOTIPEACIICHHUS.

Conepxkanue KypcoB MOTHOCTBIO cooTBeTCTBYeT DPI'OC, uTO 1mMO3BOJAETCS
oOyJaromumcsi HE TOJIbKO TPUHUMATh ydacTUe€ M JOOUBATHCA YCIIEXOB B
OJINMIUAAX, HO MOATOTOBUTHCS U ycHenHO caaTh 3k3aMenbl [ A (OI'D u EI'D).

OO0s3aTeIbHBIM YCJIIOBHEM TMPU peanu3aluu mporpamMmmbl  «OuMIuaHas
dbusukay sBIsSETCS yyacTtue oOydaromuxcs B omumnuanaax: BcOIll u B onumnuanax,
BXoA1MX B [lepedyens onumnuaz MKOJAHUKOB U UX ypoBHei PCOIILL.

B xone peanuzanuu nporpaMmbl OCYIIECTBISETCS WHAWBUAYATbHBINA TOAXO/,
T.€. YUUTHIBAIOTCSI UHTEPECHI U YPOBEHb MOJITOTOBKH KaXJOTO YUCHUKA.

PerynsapHo mpoBOAUTCS KOHTPOJIb 3HAHUN OOYYAIOIIUXCS, B TOM YHCIIE U C
IPUMEHECHUE KOMIIBIOTEPHOM 3JICKTPOHHOW CHUCTEMBI JUISI KOHTPOJISI 3HAHWM, a
TaKXe 4epe3 y4yacTUe B OJIMMITNAJIAX.
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2.5. ®opMbl OPraHU3aANUM U NPOBEACHUS 3aHATHI

Dopmbl opeanuzayuu 3aHAmMull — ayIATOPHBIE (TOJ HEMOCPEICTBEHHBIM
PYKOBOJICTBOM TIpeniofaBarens). Takxke mpemnycMoTpeHa caMOCTOSTeIbHAs padoTa
oOy4Jaroruxcs (3a paMKaMy y4eOHOTO TIJIaHa) TPH MOATOTOBKE K OJIMMITHAJIaM, B
TOM YHUCJIC U B AUCTAHIIMOHHOM (opMaTe.

Dopmbl opeanuzayuu 0essmeabHOCmu 00Y4aoWUXcs Ha 3AHAMUU.

- (poHTanbHas: paboTa megarora Co BCeMH 00yJaroIUMUCS OTHOBPEMEHHO
(6ecena, mokas, OOBSICHCHHE),

- TpyNnoBas: opraHu3anus paOoThl B MaJIbIX Ipynnax, B T.4. B Hapax, s
BBIIIOJIHEHHS MMPAKTHYECKUX U AKCIIEPUMEHTAIbHBIX 3a]1a4; 3aJaHUE BBINOJIHAETCS
TakUM O0Opa3oM, 4TOObI ObLT BUACH BKIAJ KaXI0ro oOydaromerocs (TpYIIbI
BBITIOJHSIOT OJMHAKOBBIC WJIM Pa3HbIE 3a/laHUSl B 3aBUCUMOCTH OT LIeNU paboTHl,
COCTAaB IPYIIBI MOKET MEHSTHCSH);

- UHAMBHUAYyaJIbHAas: OpraHusyercs Ijs paboTbl ¢ 0co00 OJapEHHBIMU
JETBMHU JUJIS MOArOTOBKM K YYacTHIO B 3aKIIFOUYHUTEIIBHOM 3Talle BCEPOCCHUCKOU
OJIMMITAA]IBI IIKOJBHUKOB 110 (PU3HKE.

Tunvt  3anamuil: KOMOMHMPOBAHHBIE, TEOPETUUYECKHUE, MPAKTHUUYECKHUE,
1ab0paTOpPHBIE, CAMOCTOSITEIbHBIE, TPEHUPOBOYHBIE, KOHTPOJIbHBIE.

Dopmbl nposedeHus 3anamuil. 0ecena, dBPUCTUYECKAs JICKIUS, CEMHUHAp,
7abopaTOpHOE 3aHATHE, 3aHATHE-UTpa, OJIMMIIMAMA, 3alluTa JabopaTOpPHBIX H
AKCIIEPUMEHTAIBHBIX Pa0OoT.

Memoowl 00yuenusi: CIOBECHBIC, HATJSIHBIC, TMPAKTUYECKHE, TPCHUHT,
Oecena, oObsICHEHHE, HAOIIOACHUE, aHAIIU3, Ta0OPAaTOPHBIC U IKCIICPUMEHTAJIbHBIC
paboTHI, DK3aMEH.

Memoowbl no yposmio dessimenbHOCmMU 00YUAIOUUXCA!

1.00BsCHUTENBHO-UIUTFOCTPATUBHBIE (MeTobI oOy4deHus, pu
UCIIOJIb30BAaHUU KOTOPBIX, OOyYaroIIMecss BOCIPUHUMAIOT U YCBAaUBAIOT FOTOBYIO
uH(popMarIuio).

2. PemnponykTuBHBIE MeETOIbl O0yueHusa (ydyauigecss BOCHPOU3BOIAT
MOJTy4YEHHBIEC 3HAHUS U OCBOCHHBIE CITIOCOOBI ACSITETLHOCTH).

3. YacTUyHO-TIOMCKOBBIE METO/bl OOyueHHus (ydyacTHE B KOJUIEKTUBHOM
MIOMCKE PEIICHHS] IOCTABJIEHHOM 33Ja4l COBMECTHO € IIEJArOrOM).

4. UccnenoBaTenbckue METOIbl 00yueHHUs (OBJIaJIeHHEe METOAaMU Hay4YHOTO
MO3HAHHUS, CAMOCTOSITENIbHON TBOPUYECKON pabOThI).

HumepaxmuesHvle memoowvl 00yueHus:
- JTUCKYCCHS — 00CYKJIeHNE CTIOPHBIX BOITPOCOB, apTYMEHTAIIUSI CBOCH TOUKH
3peHUs, YMEHUE CIYIIATh U CJBIIIATH OMIMOHEHT;
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- paborta B rpynmax u rnapax;

- UMHTAUUs PEaJbHBIX CUTYalUH, MTO3BOJSAIONIAs YYCHUKAM MMPUMEPUTH Ha
cedsi pa3Hble pOJIM W JIydllle MOHSTh HM3y4aeMbIil MaTepuall, Hampumep, poJib
yuuTensi, 00bACHSIONIET0 MaTepHall;

- aHaJu3 KOHKPETHBIX CUTyaluii — Hanbosee 3(p(HEeKTUBEH MPHU PEIICHUH UIH
pa30ope OIMMIHAIHBIX 3a7a4, TPEOYIONTHUH OT YICHHKOB YMEHHS aHATM3UPOBATh U
JIeJIaTh COOTBETCTBYIOIIUE BHIBOBI;

- MO3TOBOM LITYPM — F€HEpALUs UJIEH, HAITPABJICHHASI HA TOMCK U IPUHSTHE
peUIECHU.

PexuM 3aHATHH:

7 xJacc:

1)  yrayOienHoe n3ydenue Gpusnku — 4 ypoka 1 pa3 B Heler0 B TCUCHHUE
y4e0HOT0 ToJa;

2)  onmMMmUagHas MOJATOTOBKAa — 3 ypoka 1 pa3 B Hemenro B TEUCHUE
y4e0HOT0 ToJa;

3) JeTHsAS ONMMIIMAIHAS CMEHA — MO 6 YpOKOB B TEYEHHE O-TU JHEH B
HEePUO/T JIETHUX KaHUKYJ;

8 KJacc:

1)  yrayOienHoe n3ydenue Gusznku — 4 ypoka 1 pa3 B HEleiO B TCUCHHUE
y4e0HOT0 ToJa;

2)  onmMMIUagHas MOJATOTOBKAa — 3 ypoka 1 pa3 B Hemenro B TEUCHUE
y4e0HOT0 ToJa;

3) JNeTHsAsA ONMMIIMAIHAS CMEHAa — MO0 8 ypOKOB B TeUeHHE O-TU JHEH B
NEePUO JIETHUX KaHUKYIL;

9 knacc:

1)  yrayOnenHoe uzydenue Gpusnuku — 4 ypoka 1 pa3 B HEIE/IO B TCUCHHUE
y4e0HOT0 To/a;

2)  osmMMIUagHas MOJATOTOBKAa — 3 ypoka 1 pa3 B HeIelr B TEUCHUE
y4e0HOT0 roJa;

3) JeTHssA OMUMIIMAIHAs CMEHAa — M0 8 ypOKOB B TEYEHHE O-TH JHEH B
MEPHUOJT JETHUX KAaHUKYIL.

10 kiacc:

1) yruyGnenHoe usydenue Gu3MKU — 4 ypoka | pa3 B HEJIENIO B TCUCHUE
y4e0HOT0 roJa;

2)  onuMIMaaHas TOArOTOBKAa — 3 ypoka 1 pa3 B HEAEII0 B TCUYCHHE
y4e0HOT0 roJa;

3) JeTHsAsA ONMMIIMAIHAS CMEHA — M0 8 ypOKOB B TeUeHHE O-TU JHEH B
NEPUO JIETHUX KaHUKYJL;
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11 knacc:

1) yrayOnenHoe n3ydenue ¢pusuku — 4 ypoka 1 pa3 B Helenr0 B TeUCHHUE
y4eOHOTr0 To/a;

2)  oJuMIMaaHAas TOArOTOBKAa — 3 ypoka | pa3 B HEAEN0 B TCUCHHE
y4eOHOT0 Tro/Ia.

7-10 xmacchl: PKCIepuMeHTaIbHas pu3nKa — 2 ypoka 1 pa3 B HE/Ielo;

5-8 knacchl: 2-4 ypoka B JiIeHb B T€UEHUE 2-5-TH JIHEH B MEPHUO]I OCCHHUX,
BECCHHUX M JICTHUX KaHUKYJ (YYACTHUKU MHTEJUICKTYaJIbHbBIX UTP, OPTaHU3yEeMbIX
MO ¢usukn u DdHEpreTukd; MHOTOMPEIMETHOM  eCTECTBEHHO-HAYUHOM
oJIMMITAaIbl, opranusyemoit Lientpom «llouck»).

IIponomxurensHOCTh 1 ypoka — 40 MUHYT.

Oxuaaemble pe3yJbTaThl

OCHOBHBIM pe3yJbTaTOM O0yUCHUS SABJISIETCS IOCTHKEHUE BHICOKOTO YPOBHSI
3HaHWM, oOydJaromuxcsi B o0JacTu (U3UKHU, TOBBIIMICHUE PE3YJIbTATUBHOCTH
y4acTHsI B BBICOKOPEHTHHTOBBIX OJIUMITHAIaX W KOHKYpCaXx.

OO0s3aTenbHbIE Pe3yIbTAaThl U3YUCHUS KaXKIOTO Kypca MPUBEIACHBI B pa3/eie
«CopnepkaHue nporpaMmbD».

B pyOpuke «3HaTh» OTpakaroTCsl OCHOBHBIC TPEOOBAHUS K TOMY, YTO JIOJKHBI
YCBOUTH OOyYaOIIMECs B pe3yJibTaTe U3yUeHUs Kypca.

B pyOpuke «YMeTh» oTpakaeTcsi CHOCOOHOCTh 00YUYarOIIUXCsl UCITOIb30BaTh
HEO0OXOIMMBIC YMEHHUSI, HABBIKH U OIIBIT B MTPAKTUYECKON JEATCITbHOCTH.

Cnoco0b1 onpeesieHusi pe3yJIbTATUBHOCTH

OOBEKTHI KOHTPOJIS: 3HAHUSA, YMEHHUSI, HABBIKU 10 (PU3HKE, PE3YIHTATUBHOCTD
y4acTHs B OJJUMIIMAIAX U KOHKypCax.
JUis oTciexuBaHUs (IMArHOCTHKHM) YCIEIIHOCTH OBJAJACHUS YYalllUMUCA

COJIep)KaHUEM TPOTPAMMBI HCTIOIB3YIOTCS CIACAYIOMNAE METOMBI OTCIC)KHBAHUS
pPE3yNbTAaTHBHOCTH:

- TIeJarorn4eckoe HaOII0ACHHE;

- TIEaTOTMYECKUN aHajdu3 pe3ylbTaTOB KOHTPOJS 3HAHWA: DK3aMEH,
TECTUpPOBaHUE, KOHTPOJbHAs paboTa, caMoCTosTelbHas paldoTa, 3alUTa
Ja00paTopHOM (IKCIIEPpUMEHTATBHOM) paO0ThI, (GPU3UYECKUM TUKTAHT;

- MOHHUTOPHHT 00pa30BaTEIIbHOM JEATECILHOCTH: BEJICHUE KypHaJla y9eOHbBIX
3aHSATUM, BBEJICHUE OLICHOYHOM CUCTEMBI;

- MOHHUTOPHHT OTCIIC)KUBAHUS PE3yIBTAaTUBHOCTH y4acTHs B
BBICOKOPEUTHHTOBBIX ~ HMHTEIUICKTYalIbHBIX ~ KOHKypcax W OJMMIIHAaAax
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PETrHOHAIBHOIO U BCEPOCCUMCKOrO0 YpPOBHEH, NMATHOCTHUKA JIMYHOCTHOIO POCTa U
IPOABMKEHHUS, TOPTHOIUO TOCTHKEHUH.

Buabl m ¢QopmMbl KOHTPOJISA W NOABeAeHMS HTOrOB PpPeaJu3anuu
NporpaMMbl

- BXO0OHOU KOHMPOIb: BCTYNHUTEIbHBIA HK3aMEH, TECTUPOBAHHE —
IPOBOANUTCA B Hayayue yueOHOTo rojia C IIeJIbI0 OMpPENETICHHUs] YPOBHSA 3HAHHWNA U
pa3BUTHS 00YUYaAKOIINXCS;

- meKywuu KoHmpolv: (QPOHTAIBHBIA U YCTHBIM OINPOCH], TECTUPOBAHHE
KOHTpOJIbHAasE M caMOCTosiTelibHas ~ pabora,  3ammra  J1abopaToOpHOMU/
HKCIIEPUMEHTAILHON pabOThI, OJIMMITHA/IA — IPOBOJUTCS B TEUEHUE BCETO Y4EOHOTO
rojia ¢ LENbI0 ONpe/IeICHHs CTENCHH YCBOCHUS YUYallUMUCS y4eOHOro MaTepuarna,
TOTOBHOCTHM K BOCHPHUSITHIO HOBOTO Marepuaa, BhISIBICHUS YHAIIUXCS OTCTAIOIIUX
U olnepexaromux o0ydeHue; nojaoopa Handosee 3(h(PeKTUBHBIX METOJOB U CPEJICTB
oOyueHus;

- NPOMEJNHCYMOYHbBIN KOHMPO/b. UTOTOBBIA TEMAaTUYECKUU TECT, WTOTOBAs
KOHTpOJIbHAs paboTa MO U3YUYEHHON TeMe — MPOBOJIUTCS MO OKOHYAHUU U3YyYEHUs
TEMBI WX pa3jieia ¢ LEeIbI0 ONPEIEICHUS CTENIEHH YCBOSCHUS yUalUMUCs y4eOHOTO
MaTepuasa U pe3yJbTaToB 00yUeHHUS;

- UMO206blli KOHMPO/b: UTOTOBOE TECTHUPOBAHUE, MTOrOBask KOHTPOJIbHAS
paboTa, BBIMYCKHOM 3K3aMEH — IMPOBOJUTCA B KOHLE y4eOHOTO roja € LEJbIO
ONpEJENEeHNs] PEe3yJbTaTOB OOY4YEeHHUS 3a KypC M BCEHd IPOrpamMMmbl B IIEJIOM,
OpUEHTUPOBAaHUS Ha JaJibHEWIIee 0OyUeHHE.

B KOHILE mnepBOro mnoiayroausi MpoOBOAWTCS TpaauunuvoHHas «HoBoroasss
OJIUMIINA/a», KOTopas SBJSETCS CBOEOOpa3HOW peneTulued BBICTYIUICHUS
oOyyaroluxcs Ha PErMOHAJIbHOM 3Tale BCEPOCCUNCKON OMMMITUA/bI IIKOJbHUKOB
nmo ¢usuke m e€ aHamora s oOydaromuxcs 7-8 kmaccoB — OnuMmmmane
mkoapHUKOB UM. Jx. K. MakcBena.

ITo 3aBepiienuto oOydeHus o mporpamme B 11 kitacce mpoBOAUTCS UTOTOBASI
aTTecTalus B BUJE dK3ameHa 1o ¢usuke no ¢popmary EI'D.

Dopmbl  ukcayuu  pezyrbmamos:  KypHad, OLUEHKH, IPOTOKOJbI
BCTYIIUTEIBHOTO U BBIITYCKHOI'O 3K3aMEHOB, T'PAMOTBI, JUIIJIOMBI.

@Dopmbl  npeodvasnenuss pesyabmamos: cratbu B CMMU, mnocrtynneHue
BBIITYCKHUKOB B BY3Bl.

JlokymeHTabHON (hOPMOIA MOATBEPKICHUS UTOTOB peaInu3allii POrpaMMbl
ABJISIETCA JIOKYMEHT 00 oOpa3zoBanuu (Jumimom) ycraHoBiaeHHoro IleHTpom
«ITouck» obpa3za.
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3aHATUA

YUYEBHbBIA IIJIAH

JlnurensHOCTh yueOHOTO Toa — 34 Hefenu (B KaHUKYJSIPHOE BpeMsl yaeOHbIe

no  yriayOJIeHHOMY

W3Yy4YECHHUIO,

OJIMMITHATHOMI

MOJrOTOBKE,

AKCIIEPUMEHTAIBHON (PU3MKE HE MPOBOASATCS, 00yJaromuecs NPUHUMAIOT y4acTHe

B OJIUMITHAAX ¥ JPYTUX MEPOIPUSITHUSIX).

Knacc KosnmuecTBo yacos
B HEJICJTIO \ B I'oJl
Y4yeOHDBIN 1o
VYrnyOnaeHHOe n3yueHue 7 4 136
8 4 136
9 4 136
10 4 136
11 4 136
OnuMimagHast HOATrOTOBKaA 7 3 102
8 3 102
9 3 102
10 3 102
11 3 68
DKcnepuMeHTallbHas (U3HKa 7-10 2 68
KaHukyasipHblii HHTEHCHB (0OCeHb, BECHA, JIETO)
JleTHs oMMIIMaIHAsT CMEHA 7 36 36
8 48 48
9 48 48
10 48 48
Y MHbIE KaHUKYJTbI (OCEHb, BECHA) 5 8 8
6 10 10
YMHBIC KaHUKYJIIBI (JIETO) 7-8 12 12
YUYEBHO-TEMATUYECKUWM IJIAH
Ne HaunmenoBanue pasjaeia, KonrakTHas padora DopmMbl
Tembl yue0HOro Kypca o0yuaruuxcs ¢ KOHTPOJIs1/
npenogaBarTejieM, 4acoB arrecrainumu
Teopus IIpakTuka Bcero
7 kaace. Kypce «Mexannuyeckue siBJICHUSD)
1. MexaHnuecKkue sBJICHUS 32 70 102 | Tect/kOHTp.pa
6ora
2. JlabopaTopHBIil MPAKTUKYM 34 34 | otuer o
paboTe/3ammT
a paboThI
Bceeo: 32 104 136
3. OnumnuaaHas oAr0OTOBKA 102 102 | yuactue o
OJINMITHATAX
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Umoeo: 32 206 238
8 kinacc. Kypc «TenioBblie U 3J1eKTPOMATHUTHBIE SIBJIEHHSD)
1. TennoBble SBICHUS 16 20 36 | TecT/KOHTp.pa
6oTa
2. DJIEKTPOMAarHUTHBIE SIBJICHUS 26 40 66 | TecT/KOHTp.pa
oora
3. JIabopaTOpHBIil MPAKTHKYM 34 34 | otuet o
paboTe/3ammT
a paboThI
Bcezo: 42 94 136
4, OnumnuaaHast TOArOTOBKA 102 102 | yaactue o
OJINMITHATAX
HUmoeo: 42 196 238
9 kaacce. Kypc «Mexanuka
1. Mexanuka 36 68 104 | Tect/KOHTp.pa
oora
2. JIabopaTopHBIil 3KCIEPUMEHT 32 32 | oT4eT 0
paboTe/3ammT
a paboThI
3. OnuMimagHast HOATrOTOBKaA 102 102 | yuactue o
OJIUMIIHA/IAX
Hmoeo: 36 202 238
10 knacc. Kype «MoJiekyasipaasi pu3nka. JJIeKTPOAUHAMHUKA)
1. MomnekynspHas pu3nka 16 32 48 | TecT/KOHTp.pa
oora
2. DJIEeKTpOMHAMHUKA 20 36 56 | TecT/KOHTp.pa
6ora
3. JlabopaTopHBIil SKCIEPUMEHT 32 32 | oTuer o
paboTe/3ammT
a paboThI
Bcezo: 36 100 136
4, OnuMimagHast IOArOTOBKa 102 102 | yuactue o
OJIMMITHA]IAX
Hmoeo: 36 202 238

11 knacce. Kype «Kosnedanus u Bosinbl. KBanTOBasi M siiepHas pusnkay»

1. Kone6anus u BOJIHBI 12 32 44 | TecT/KOHTp.pa
6ota

2. Onrtuka 8 28 36

3. KBanToBas u simepHas pusnka 8 16 24 | TecT/KOHTp.pa
6ota

4, JlaGopaTopHBIil IKCIEPUMEHT 32 32 | oT4eT 0
paboTe/3aImmT
a paboThI
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Bcezo: 28 108 136
5. OnuMimaagasi HoAroToBKa 68 68 | yuacTtue o
OJIUMTTHA/IAX
HUmoeo: 28 176 204
7-10 kaaccel. Kypce «xcnepumeHTanbHasi Gpu3nka
1. DKcnepuMeHTallbHas PU3nKa 68 68 | oTueT 0O
paboTe/3aImmT
a paboThI
Hmoeo: 68
7-10 kaaccwl Kype «JIeTHsIS 0JIMMIIHAHAST CMEHAY
1. JleTHsd onmuminaaHas cMeHa- / 36 36 | onmummuaga
2. JleTHsis onMMIIraiHass CMeHa-8 48 48 | omummnrama
3. JleTHsAs onmmMIinagHas cMeHa-9 48 48 | omumnraga
4 JleTHsa onuMmnuagnas cmena-10 48 48 | onmuMmnnana
HUmoeo: 180 180
5-7 kiaccenl. Kype «YMHbIe KaHUKYIbl. @U3MKA I YBJI€YEeHHbIX)
1. | 3anumartenvHas ¢pusznka-5 8 8
(oceHb)
2. 3anumarenbHas pusnuka-6 10 10
(oceHn)
3. ®usuka 1151 yBICYEHHBIX (JIETO) 12 12
Hmoeo: 30 30
Hroro: 1434

* B 3aBHCHMOCTH OT YPOBHA MOATOTOBKH 06yqa}01u1/1xcs1 " CTCIICHU YCBOCHUWA MaTCpUajia
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KAJIEHJIAPHBIN YUYEBHBIN T'PA®UK

HanmenoBanmne MoayJisi, y1e0HOT0 TI'ox [ara HavyaJa flata KouunuyecTBo KounuyecrBo KouuvecTBo
Kypca o0yueHust o0yueHust 0:;;‘:;*::? yueOHBIX HeleJib | Y4eOHBIX JTHel y4eOHBbIX 4YacoB
MexaHn4ecKue SIBJICHUS 1 rox
oGyuerus | 08:09:2025 | 28.05.2026 34 68 238 u.
TensoBrle u 1 rox
AIICKTPOMATHUTHBIC SIBJICHUS 06yuerus 08.09.2025 | 28.05.2026 34 68 238 u.
Mexanuka L rox
obyucms | 08.09.2025 | 28.05.2026 34 68 238 4.
MonexkynsipHas pusuka. 1 rox
DNEKTpOMHAMEKA obyuernms | 08.09.2025 | 28.05.2026 34 68 238 4.
Koiebanus v BOJIHEL 1 rox
KBanToBas u sigepHas pusuka | oO0ydeHuUs 08.09.2025 | 28.05.2026 34 68 238 4.
DKcnepuMeHTallbHas PU3nKa 1 rox 68
obyucmns | 08.09.2025 | 28.05.2026 34 34 u.
JleTiust OMIMIHALIAT CMEHA | 1 menens, | 01 062026 | 31.07.2026 8 6 144 4.
(MHTEHCUB) eTo
YMHbIE KaHUKYJIbI. DHU3KKa
JUIS YBIICYEHHBIX
OCEHb, BECHA I menens, | 27.10.2025 | 31.10.2025 1,2 2-4 30 .
JIETO 1 menens | 01.06.2026 | 17.07.2026 1
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PABOYAA NMPOIrPAMMA KYPCA «MEXAHUYECKUE ABJIE-
HUA»

7 Kjaacce

Kypc «Mexannyeckue siBJIeHUs MpeaHa3HaueH A oOydaromuxcs 7 Kiacca,
yBJIEKAIOMMUXCA (U3UKOW U JKEJAIONIMX COBEPIICHCTBOBATH HABBIKM PEIICHUS
buznyecKux 3a/1a4 BBICOKOTO YPOBHSI CIIO’KHOCTH.

B kypce u3ydaroTcsi BOIIPOCHI, CBA3aHHBIE C MEXAaHUYECKUMHU SIBJICHUSIMHU.

OOyuaromuecs 3HAKOMATCA C (PU3NYECKUMHU TMOHATUSAMH, PA3IUYHBIMU BHUIAMHU
MEXaHUYECKOTO JBUKEHMS, CIHOCOO0AMM B3aUMOAECUCTBUS TeN; (POPMUPYIOTCA
NEpBOHAYAJIbHbIE HABBIKM  peuieHus (U3MYecKuxX 3ajad, B TOM  YHUCIE
HKCIIEPUMEHTAJIbHBIX U OJIUMITHA/IHBIX.

B kypce npegycmarpuBaercsl yriayOJeHHOE W3y4dyeHUEe (PU3HMKH, OJMMIINAIHAs
NOATOTOBKA, IMPOBEACHUE JabOpPaTOPHOro MpaKkTUKyMa, TaKXKe B  Kypce
paccMaTpHUBaIOTCS. HEKOTOPBIE BOITPOCHI MAaTEMATUKH, HEOOXOAUMBIE JUISl IIOCTPOCHHUS
MaTeMaTUYeCKONM  MoOJenu  peumeHuss  (pusMueckux 3agady M 00paboTKU
HKCIIEPUMEHTAJIbHBIX JaHHBIX.

I.Ie.m;: BBIAIBJICHHUC U PAa3BUTUC Y O6y‘-IaIOIHI/IXC5I ITO3HABATCJIbHBIX MHTCPCCOB,
HHTCIUICKTYAJIbHBIX KW TBOPYCCKHUX CHOCO6HOCT€ﬁ, YCTOI‘/’ILII/IBOFO HHTCPCCa K
HN3YUYCHHUIO (1)I/ISI/IKI/I, IIOATrOTOBKA O6yan-OIHI/IXC51 K y4aCTHIO B BbICOKOpeﬁTHHFOBBIX
OJIMMIINagax.

3anauu:

- OCBOGHHME 3HAaHMM O MEXaHMYECKHUX  SABJICHUSAX U  BEJIMYUHAX,
XapaKTepU3YIOIINX WX; 3aKOHAX, KOTOPHIM OHHU IMOJYUHSIOTCS; METOJaX HaydHOTO
MIO3HAHMSI IPUPOJIBI;

- OBJIaJICHUE AHATUTUYCCKUMHU METOJIAMHU HCCIIEIOBAHUS PA3IMUHBIX SBICHUN
IPUPOJIbI, YMEHUSIMH MPOBOAUTH HAOJIOECHUS NPUPOJIHBIX SIBICHUMN, ONHUCHIBATH U
0000mary pe3yiabTaThl HAOMIONEHUN, TPUMEHSATH T[OJYYEHHbIC 3HAHUS IS
OOBSICHEHHsSI Pa3HOOOpA3HBIX MPHUPOAHBIX SBICHUA M TMPOIECCOB, MPHUHIIUIIOB
JNEUCTBUS BAKHEMIIIMX TEXHUYECKUX YCTPOUCTB;

- 0o0yueHue  OOOOIIEHHBIM  METOAaM  pEHICHUS  BBIYUCIUTENbHBIX,
rpauyecKux, KaYeCTBEHHBIX, OJIMMITUATHBIX U SKCIIEPUMEHTAIILHBIX 3a71a4;

- (opMHUpOBaHHE YMEHHM NPUMEHSATh MOJTYYCHHbIC 3HAHUS IS PELICHUS
buznyecKuX 3a1a4 pa3TuIHOTO YPOBHS CIIOKHOCTH;

- pa3BUTHE MBIIIJICHUS] YyYalIMXCs, WX TMO3HABATEIbHON aKTUBHOCTH U
CaMOCTOSITENIbHOCTH;

24



- BOCIIMTAaHHUC Y6G)KI[CHHOCTI/I B BO3MOHOCTHU TIIO3HAHHA IIPUPOIBI,

B

HCO6XO,ZIHMOCTI/I PasyMHOT'O HUCIIOJIb30BAHUA I[OCTI/I}KGHI/II‘/JI HAaYKHU U TEXHOJIOTUH JJIA

JlaJbHEHUIIIero pasBUTHUA YCIIOBCYCCKOI'O O6IHCCTB21.

Pexxum 3anaTuii:

- yrayOneHHoe uzydenue pu3nuku — 4 ypoka 1 pas B Helleio;

- OJIMMIIMAJHAs MOArOoTOBKAa — 3 ypoka 1 pa3 B HeJleto.

YYEBHO-TEMATHYECKHWH IIVIAH KYPCA

«MEXAHNMYECKUE ABJIEHUS»

Ne | HammenoBanwue pasaena, TeMbl KosmmuectBo vacos
Teopuss | IIpaktuka | Bcero
YriayoaenHoe uzyuyeHue pusuku
1. | Tema 1. ®uzudeckre METOABI U3yUCHHS 4 4
IPUPOBI
2. | Tema 2. Mexannueckoe IBHKEHHUE 4 16 20
3. | Tema 3. B3aumogeiictBue Ten 8 16 24
4. | Tema 4. I'mapocratuka 12 18 30
5. | Tema 5. Pabota. MoutHoCTb. DHEpTHs 8 12 20
6. | JlabopaTopHBIii MPaKTUKYM 34 34
7. | UtoroBblit TeCT 2 2
8. | Ananu3 tecta. UToroBoe 3ansrue 2 2
Bcero: 32 104 136
OnuMnuaaHas NoAroTOBKAa
1. | Tema 1. IIpocTsie u3MepeHUs 15 15
2. | Tema 2. MexaHnuyecKoe IBUKECHUAE 21 21
3. | Tema 3. Macca, 00beM, INIOTHOCTE 6 6
4. | Tema 4. 'mapocratrka 15 15
5. | Tema 5. Cratuka 18 18
6. | Tema 6. Mexanudeckas paboTta u 3Hep- 6 6
THs
7. | Tpenunru o noaroroBke k M2 u P2 21 21
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BcOIll, k onumnuanam u3 [lepeuns
PCOIII; pazbopsl/aHanu3 oauMITHA

Bcero: 102 102
HUroro: 32 206 238

COILEPKAHUE KYPCA <MEXAHUYECKUE ABJEHUSA»

B pesynprare OCBOEHHS MNpPOrpaMMbl OOyYarOUIMECs JOJDKHBI —BIIAJETh
OCHOBOITOJIATAIOIIMMHA 3HAHUSMU 110 MEXAHUKE, a TAKXKE MPAKTHUYECKUE HABBIKU
pelleHus pacUeTHBIX U TpadUyecKuX 3aaad, MpoBeACHUS (PU3HMUECKOT0 SKCIIEPUMEHTA
Y aHAJIM3a €r0 PE3yJIbTATOB; 3HATh PA3JIMYHBIE BUbI OJIMMIINAIHBIX 3aJaHUM.

Yuyammuecs 10KHBI 3HATh/TIOHUMATh:

- (usudeckue SIBICHUS U METOJIbI U3YUEHUS PUPOJIBI;

- CMBICJI U3y4aeMbIX (PU3NUECKUX TTOHATUN U 3aKOHOB;

- OCHOBHBIE (PH3UUYECKUE BEIIMYUHBI (CKOPOCTh, ITYTh, IJIOTHOCTH, Macca, CHIIa,
JlaBJICHHE, pab0Ta, MOIITHOCTh, SHEPTHUA ), UX 0003HAUCHUS U STUHUIIBI U3MEPEHHS,;

- BHJIBI MEXAHMYECKOTO JBM)KEHHUS, MX OIPEICIICHUSA, XapaKTEPUCTHUKU,
rpaduKy; OTJIMYUE BHUJOB MEXAaHUYECKUX JBIDKCHHH (paBHOMEpPHOTO U
HEPaBHOMEPHOIO);

- QGopmynsl WIS pacdera CpEeIHEHM CKOPOCTH, IIyTH, MAacChl, IUIOTHOCTH,
MOJIyJIEH CHJI TSKECTH, YIPYrOoCTH, TPEHHUs, Beca Teja, JaBJICHUS, MEXaHUUYECKON
pabOTHI, MOIITHOCTH, KHHETHYECKON 1 MMOTECHIIMAIBHOW SHEPTHUIL;

- OTJUYHUE MEXIY MacCOU U BECOM, MEX 1Y MOHSATUSIMU MEXaHUYECKOU pabOThI
1 MOIITHOCTBIO;

- 3akoHbl: [lackansi, Apxumesna, COXpaHEHUS] SHEPTUU; YCIOBUSI PaBHOBECHS U
MIJIaBaHUSI TEJ, «30J0TOE» MPABUIIO MEXAHUKH.

- BHJIBI IPOCTHIX MEXAHMU3MOB (pbIyar, 0JIOK, HAaKJIOHHA TIJIOCKOCTh) CBOMCTBA U
npuHiun aecteus, KITJ mexanusma;

- METOJIbl pelieHus: PU3nuecKux 3ajaay, B TOM YUCJIE U OJMMITMAAHBIX 3a/1a4, B
TOM YHCJIE U SKCIIEPUMEHTAJIbHBIX

Yuammecsi 10/ZKHbI YMETh:

- pa3nuyaTh W WCIOJB30BaTh B YYEOHO-HCCIIEIOBATEIHLCKOW JIESITEIIBHOCTH
METOJIbl HAYYHOTO TO3HaHus (HaOJIOJeHre, OMUCaHWe, U3MEPEHHUE, DKCIICPHUMEHT,
BBIJIBIDKCHUE THUIOTE3bl, MOACIUPOBAHUE U Jp.) U (OpPMBbI HAYYHOT'O TMO3HAHUS
(dakThbl, 3aKOHBI, TECOPUH ), HAOTIOIATh U OOBICHITH MEXaHUUECKUE SBJICHUS;

— WCIIOJIB30BaTh JIJIsl ONMKMCAHUS XapaKTepa NpoTekaHus GU3nIeCKUX MPoIeCCOB
dbu3nYecKue BeJIMYUHBI U IGMOHCTPUPOBATHh B3aUMOCBSI3b MEXKy HUMH,
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~ TOJB30BaThC PU3MUSCKUMHU MPUOOPAMH: CEKYHAOMEPOM, H3MEPUTEIHLHBIM
IUJIUHIPOM, BECaMM, JIWHAMOMETPOM, pPbIYarom, IOJBM)XHBIM M HETOJBUKHBIM
0JI0KOM;

— TPOBOJUTH TIPSIMBIE M KOCBEHHBIE H3MEpPEHUs (PU3MYECKUX BEIUYHH,
BEIOMpAsi U3MEPUTEIbHBIC TPHOOPHI C YIETOM HEOOXOAMMOW TOYHOCTH M3MEPCHHUA,
IUIAHUPOBATh XOJ] W3MEPCHHM, IOJIy4aTh 3HAYCHHWE H3MEPSEMON BEIMYWHBI U
OIICHUBATh TIOTPEITHOCTh U3MEPECHHIA;

~ YWATaTh U CTPOUTH TrpadWKH, BHIPAKAIOIINE 3aBUCUMOCTh KHHEMATHICCKUX
BEJINYMH OT BpEMEHH IPY pAaBHOMEPHOM JIBHYKEHUH, CHIIBI YIIPYTOCTH OT e opManiuu
TeJia; CUJIbI TPEHUS OT CHJIbl HOPMAJIBLHOTO JIABJICHHUS;

~ pemiaTh 3ajJayd Ha ompenesieHne (PU3NMUECKHUX XapaKTEPUCTHK: CKOPOCTH,
IIyTH ¥ BPEMEHHU JBWKEHUS, MACCHI, INIOTHOCTH, CHJIBI, TaBJICHHS, PAOOTHI, MOIITHOCTH,
sueprun, KI1/I;

—- m300pakaTh HAa 4YEPTEeKE NPH PEIICHWH 3a/ad HAMpaBICHUS BEKTOPOB
CKOPOCTH, CHJIBL;

— CaMOCTOSITEJIBHO IJIaHUPOBATh U MPOBOAUTH (DU3UUECKUE IKCTICPUMEHTHI;

~ HEeCTaHJIapTHO MOJXOAUTH K PEIICHUIO OJIMMITHAIHBIX 3a]1a4;

— TI0JIB30BAThCS CIIPABOYHOM JIUTEPATYPOH 10 (PU3BHKE.

YrayoaeHHoe usyuyeHue pu3nKu

Tema 1. duznueckue METOAbI U3YUEHUS IPUPOIBI

Teopua. ®uszuka — Hayka O mnpupoje. DHU3NUYECKHE Tena W SBJICHUA.
HaGniogenne u onucanue ¢Qusnyeckux spieHUd. Du3nyeckuid 3KCIEPUMEHT.
MopnenupoBaHue SBIEHUHU M OOBEKTOB MPHUPOAbl. DU3HUECKHE BEIMYMHBI M HX
n3MepeHue. TOYHOCTh M MOTPENIHOCTh U3MEPEHUN.

Ilpakmuka. IlocTtpoeHue Trpaduka 1O  pe3ynbTaTaM  JSKCIEPUMEHTA.
Hcnonb3oBaHue pe3yabTaTOB SKCIEPUMEHTA JJII OCTPOEHUSI PU3NYECKUX TEOPUH U
MPEACKA3aHNS 3HAYCHUM BEJIUYMH, XapPAKTEPU3YIOIIMX U3y4aeMOE SIBJICHUE.

Tema 2. MexaHnnueckoe ABIKCHHE

Teopusa. MexaHndeckoe JBWKEHHE. MarepuanibHas TOYKa KaK MOJEIb
¢uznyeckoro tena. Cucrema orcyera. TpaekTopus. MEXaHHMYECKOTO JABUIKCHUS.
Cucrema orcyera. Pu3nyecKkue BEJIMYUHBI, HEOOXOAUMBIE IS OITMCAHUS IBYKCHUS U
B3aMMOCBSI3b MEXJY HHUMHU (IyTh, MEpPEMEIEHUE, CKOPOCTh, YCKOpPEHUE, BpeMs
nBKeHUs1). PaBHOMepHoe aBuxkeHue. HepaBHomepHoe paBmwxkeHue. Cpemnsis
ckopocTh. I'padpuku nBrkeHuss. OTHOCUTEIIBHOCTD JIBUKCHUS.

Ilpakmuka. Pemenne 3ama4 Ha pacyeT MyTH, CKOPOCTH, BPEMEHU JIBIKCHUSI.
N3mepenne macchl Tenna, 00beMa, MII0THOCTH.
Dopma nodgedenus umo208. TeCT/KOHTPOJIbHAS paboTa.
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Tema 3. BzaumoaeicTBue Tei

Teopus. Macca u I0THOCTh. EnuHMIBI Macchl, 00beMa, IIOTHOCTH. Pacuer
Macchl, 00beMa, IJIOTHOCTH. B3amMmonelictBue teia. Cuita: o003HaueHUE, CIUHHUIIEL,
TOYKa NPWIOKEHUA, HanpaBiieHue. Buapl cuii. Cuma TSKECTH, BEC, CUJla YIPYTOCTH,
cujia TpeHusi. PaBHOIGCTBYIONIAsA CUla.

IIpaxmuka. Penienune 3a1a4 Ha pacyeT MaccChl, IIIOTHOCTH, CUJIBI.

Dopma nodgeodenusi umo208. TECT/KOHTPOJIbHAS padoTa.

Tema 4. CtaTtika U ruApOCTaTUKA

Teopus. aBnenue. Enununbl nasneHud. JaBineHune TBepabix Ten. JlaBieHue
*Kuakocter u razoB. 3akoH [lackans. ['mapoctatuyeckoe nasienue. CooOiaronmecs
cocybl. 3aKkoH Apxumena. Y cinoBus miaBanus Tei. [1naBanue cynos.

PaBHoBecue Ten. MOMEHT Cuibl, IJIEYO CHUJIBI. YCIIOBHUSI PaBHOBECHUS TeEIL.
[IpaBmwio momeHTOB. Pwruar. llentp macc (Tsbkectu). OmnpeneneHue IEHTpa macc.
[IpocTbie MEXAaHU3MBL.

Ilpaxmuka. Penienue 3a1a4 Ha 3aKOHbI CTATUKHU U THIAPOCTATUKH.

Dopma nodgeoenuss umo208. TeCT/KOHTPOJIbHAs padoTa.

Tema 5. PaGota. MomHocTh. DHEprus

Teopus. Mexanuueckas pabota. MomHocTs. DHeprusi. Bujasl MexaHu4deckomn
DHEPIruM: NMOTCHIHAIbHAS U KWHETHYECKas. 3aKOH COXpaHeHus dHepruu. lIpocrteie
MEXaHHU3MBI. «30510T0e» npaBuiio MexaHuku. KII/[ mpocTeIX MEXaHU3MOB.

IIpakmuxka. PelieHne 3a1a4 Ha pacyeT dHEPIruu, Mexanndecko padotel, KIIJ]
MEXaHHU3MOB.

Dopma noogeodenus umo208. UTOTOBBIN TECT.

JlaGopaTopHbIii NPAKTHKYM

Ilpakmuka. Tlo Mepe W3y4deHUs TEOPETHMUECKOrO MaTepualia 1Mo BCeM TeMaMm
MPOBOJUTCS  JIADOPATOPHBIA MPAKTHUKYM, B XOJ€ KOTOpPOTO oOOywaromuecs
OTpadaThIBAIOT HABBIKM TOCTAHOBKH (DU3MYECKOTO HKCIIEPUMEHTA, MPOBEPSIOT Ha
MPaKTUKE M3yYEHHbIE 3aKOHOMEpHOCTH. [lepen HauaaoM KakIOro mpakTUKyMa
MPOBOJIUTCS WHCTPYKT@X IO TEXHUKE OE30MacHOCTH W TMpaBWJIaM IOBEJCHUS B
dbusudeckoit nadoparopun. JlabopaTopHBIA MPAKTUKYM TPOBOJUTCS B (opme
«BEPTYIIKN», T.€. BO BPeMsI MPOBEIACHUS MPAKTUKYMa 00yUJarOIIHECs] BBITIOHSIOT 110
2-3 pabotsl B mapax. [lo kaxmoi padoTe oOyyarommMcs HEOOXOAUMO TMOJATOTOBUTH
MAChbMEHHBIN OTYET U 3alIUTUTh paboTy B opme cobece1oBaHus.

[Tepeuenpb 1abopaTOPHBIX padOT:

1. JlTaboparopuas pabota Nel «M3mepenue paszmepoB Ten. IlorpemHoctu
U3MEpPECHUN».

2. JlabopaTtopHas pabota Ne2 «3mepeHre pazMepoB MabIX TEID».

3. JlTaboparopnast pabota Ne3 «3mepenne cpeiHeit CKOPOCTH Teay.

4. JTabopartopnas pabota Ne4 «M3mepeHne mIoTHOCTH Teay.
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5. JlaboparopHnas padota Ne5 «IIpoBepka 3akoHa ['ykay.

6. JlabopatopHas pabota Ne6 «3mMepeHne CUITbl TPEHUSD).

7. JlaboparopHas padora Ne7. «OmnpeneneHue JaBICHUS Tela Ha OTIOPY».

8. JlaboparopHnas pabota Ne8. «IIpoBepka 3akoHa ApXuMena.

9. JlaboparopHass pabota Ne9 «OmpeneneHue IUIOTHOCTH TBEPAOTO Tema
METOJIOM THAPOCTATUICCKOTO B3BEITUBAHUS.

10. JIaboparopnas padota Nel0 «PaBHOBecue ppiuara. MOMEHT CHIIBDY.

11. Jlaboparopnas pabota Nell «OmpeneneHue IMEHTpa TSHKECTH IUIOCKOM

buryps».
12. Jlaboparopnas padota Nel12 «Onpenenenue KI1J[ HakITOHHON TIIOCKOCTI.

Dopma noogeoenust umo208: OTUET U 3aIUTa padOTHI.

OumMnuagHasi NOAr0TOBKA

Bce 3aHATHS 0 OJIMMOMAAHON MOATOTOBKE HOCAT npakmuueckuu xapakrep. B
XO0JIe¢ 3aHATHM OTpaOaThIBAIOTCS HABBIKM PEIICHUS OJMMIHUAJAHBIX 3a/lad  TI0
COOTBETCTBYIOIIEH TeMe. B nyHkTe «Teopusa» ykazaHbl BOIPOCHI, 3HAHUE KOTOPBIX
HEO0OXOMMO JUTsl pEIICHUS OJIMMITHA/THBIX 3a/1a4.

Bo Bcex temax «lIpakmuka» — 3TO pEeLIEHUE OJIMMITUAJHBIX 3a/1a4, B KOTOPBIX
OTpabaThIBAIOTCS 3HAHUS M HABBIKK MO COOTBETCTBYIOIIEH TEME.

Dopmou  noogedenuss umoeos sBisorca «HoBoroguss onummnuagay U
pEe3yJIbTaTUBHOCTh y4acTusi BO Bcex dtamax BcOIll, B omumnuamax, BXOASAIIUX B
[Iepeuens onmumnuaz mkoasHUKOB PCOILL.

Tema 1. I[IpocTeie n3mepenus

Teopusa. W3mepenue ¢usudeckux BenuuuH. llena nenenus. Enunuiibi
u3Mepenuit pusnyeckux BennunH. [lepeBos enunuil usmepenuii. [I[pubops! u mkabl.
Meton psioB.

Tema 2. MexaHnueckoe ABIKCHHE

Teopusi. PaBHOMEpPHOE U HEPABHOMEPHOE [BH)KEHHUE. XapaKTEPUCTHUKU
MEXaHUYECKOTO JIBUKEHHUSI: ITyTh, CKOPOCTb, IepemenieHue. [ padpukn MmexaHnueckoro
neukenus. KyiapTypa noctpoenus rpadukos.

OTHOCHTENBHOCTD IBHKEHUS. 3AKOH CIIOXKEHUS cKopocTel. CpeHsisi CKOPOCTb.

Tema 3. Macca, 00beM, INIOTHOCTH

Teopus. Macca. I1InotHocth. CMecu U cruaBbl. B3aumoperictaue ten. Cua.

Buap! cui: ciita ynpyrocTtu, BeC Tela, CHiia TpeHus. PaBHOAENCTBYOIIAS CUJIA.

[TpuHumn cynepno3unuu cuil. 3akoH I'yka. CucteMsl npyxuH. PaBHOBecue npu
OTCYTCTBHUH BpaIlEHUSI CUCTEMBI OJIOKOB.
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Tema 4. ['unpocraruka

Teopus. Nasnenue. JlaBienue xxkuakoctu. Cuna Apxumesna. Y clioBUE IIJIaBaHUS
TEJl.

Tema 5. Cratuka

Teopusa. MomMeHT cunbl. Y ciioBus paBHOBecHs Ten. [IpaBuno momenTos. LieHTp
Macc. [IpocTeie MEXaHU3MBI.

Tema 6. Mexanuueckas paboTa U SHEPrHs
Teopus. Pabota cuibl. MOIIHOCT. 3aKOH COXPAaHEHUS SHEPTHUH.

Tpenunru no noaroroBke k MO u PO BcOIlll, k onumnuagam u3 Ilepeuns
PCOIII; pazbopsl/aHanu3 OMMITHA/I.

Tpenunrn poBoIATCS B PopMe OMMITHAIBI Tiepe] KaxabiM dtartom BcOIIl (Ha
PErMOHAIBHOM M 3aKJIIOYUTEIBHOM JTamnax s oOydaromuxcs 7 Kiacca aHajiorom
BcOIIl sBngercs OnuMnuana MKOILHUKOB 1o pusuke um. J[x. Kin. Makcsenna), a
TakKe rnepej; 0T0OpoYHbIMU U (pUHANBHBIMU Typamu onumnuan [lepeuns PCOILL.

[Tocne kaxxaoro Tana u Typa OJIMMIINAJI IPOBOJUTCS aHAIN3 U pa300p 3ajaHui.

llepeuenwv onumnuao PCOILLI, pekoMeHTyeMbIX O0YYarOIIUMCS JJI YIaCTHS:

MockoBcKasi 0OJIMMITAa1a MIKOJIBHUKOB 1O (pu3uke, | ypoBeHb

Onumnuaza mWKoJbHUKOB «Pu3tex», pusnka, | ypoBeHb

OtpacneBas ¢pu3nMKo-MaTeMaTHUYECKas OJIUMIUaa MKOILHUKOB "PocaTtom",
¢busuka, [ ypoBeHb

Onumnuana mkoabHUKOB CaHKT-IleTepOyprekoro rocy1apcTBEHHOTO
yHHUBEpcuTeTa, pusuka, I ypoBeHb

Bcepoccutiickast omumnuaza mkoJsHUKOB «Bricmas mpobay, ¢pusuka, 11
YPOBEHB

Onumnuaza mkoJbHUKOB «JloMoHOCOBY, (hu3uka, | ypoBeHb

Onumnuaza mkoabHUKOB «Illar B Oynymee», ¢pusuka, [11 ypoBeHb

Onumnuana Kypuatos, ¢puzuka, 11 ypoBenb

OtpacneBas onuMmIuaa mKoJIbHUKOB «I aznpomy, husuka, II1 ypoBeHs

MockoBCKas 0JIMMITHAAA IIKOJIBHUKOB 10 aCTPOHOMMH, | ypoBEHB

Cankr-IleTepOyprckast acTpoHOMHYECKast OIMMITHAIA, | ypoBeHB
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METOINYECKOE OBECIIEYEHHUE KYPCA «<MEXAHUWYECKUE ABJEHUSA»

7 kaace
Paznen, tema dopma 3aHATHS [Ipuemsl 1 METOIBI JunakTuaecKkui Texnnueckoe dopma
OpraHu3alHH Marepuai. DIEKTPOHHBIE OCHAILIEHUE MO/IBEACHUS
00pa30BaTEIHLHOTO HUCTOYHUKH WUTOTOB
mpoliecca
Tema 1. KomOunupoBannas | O0bsICHUTENBHO- 1) Onopubie koHcekThl; | 1)[IpoekimonHoe
duznueckue WJUTEOCTPATUBHBIM. 2) Ilpe3enTanuu; 00OpylI0BaHUE.
METObI U3YUEHHUS UccnenoBarenbckuii. | 3) Buaeo ypoku; 2)IlepcoHanbHBIN
IIPUPOBI 4) TecTsl. KOMIIBIOTED.
Tewma 2. KombOunupoBannast | O0bSICHUTEILHO- 1) Onopublie kKoHCTIEKTHI; | 1)[IpoeknronHOe Tect/KonTpon
MexaHnuueckoe WJUTIOCTPATHUBHBIM. 2) Ipe3eHTanmu; o0opy10BaHUE. bHas paboTa
JIBUKCHUE Uccnenosarenbckuid. | 3) Buneo ypoku; 2)IIepcoHayibHBIM
4) TecTsl. KOMIIBIOTED.
Tema 3. KomOunupoBannas | OObsICHUTENBHO- 1) Onopubie koHCekThI; | 1)[IpoekimonHoe Tect/KonTpon
B3anmoneiictBue WJUTFOCTPATUBHBIM. 2) Ilpe3enTanuu; o0opy0BaHUE. pHas pabora
TEN UccnenoBarensckuil. | 3) Bungeo ypoku; 2)IlepcoHanbHbIN
4) TecThl. KOMIIBIOTED.
Tema 4. Cratukau | KomOunupoBanHasi | O0bsSCHUTENBHO- 1) Onopublie koHCTEKTHI; | 1)[IpoeknronHOe Tect/KonTpon
TUAPOCTAaTHKA WJUTFOCTPATUBHBIM. 2) Ilpe3enTanuu; o0opy0BaHUE. pHas pabora
Uccnenorarenbckuid. | 3) Buneo ypoku; 2)IIepcoHasibHBIM
4) TecTsl. KOMIIBIOTED.
Tewma 5. Pabora. KomOunupoBanHas | OObSICHUTENBHO- 1) Onopubie koHcnekThr; | 1)[IpoekimonHoe Hroroseiit
DHeprus. WJUTIOCTPATUBHBIN. 2) IlpesenTanuu; o0opy0BaHUE. TECT
MonHocTh UccnenoBarensckuil. | 3) Bungeo ypoku; 2)IlepcoHanbHbIN
4) TecThl. KOMITBIOTEP.
JlabopaTopHbiii JlabopaTopHas 1) [IpoGnemMHBIii. 1) UHCTpYKITIUH 110 JlaGopaTopHoe 3ammra pabot




MPAKTUKYM pabota 2) IloucKoBBIH. BBITIOJTHEHHUIO padoT. obopyioBaHuE Otuer
3) 2) bnank otuera
HccnenoBarenbCkui.
OnumnuaaHas Kom6unupoBanHnas | O0bsICHUTETHHO- 1) Onopusle koHcnekTsl; | 1)IIpoekunonnoe PesynbraTuBH
MOJTOTOBKA WJUTIOCTPATHUBHBIN. 2) [Ipe3enranuu; o0opyI0BaHUE. OCTh Y4acTHsl B
[TocukoBBIi. 3)Buneo pazoopsl | 2)[IepconanbHbIN OJIMMITHA1AX
HccnenoBarenbckuil. | oaumMnua; KOMITBIOTED.

4)OnumMnuaHbie 3a1aHus




PABOYAA NPONrPAMMA KYPCA «TEMNJIOBbIE U 3JIEKTPO-
MAIHUTHBIE ABJIEHUA»

8 kiace

Kypc «TemioBbie © 3JICKTPOMArHWTHBIC SBJICHHS» IPEIHA3HAYCH IS
oOy4aroruxcs 8 kiacca, yBIESKArOIUXCsl (PU3UKON ¥ KETAIOIINX COBEPIICHCTBOBATH
HABBIKU PEIICHHS (PU3NICCKUX 33]1a4 BHICOKOTO YPOBHS CJIOXHOCTH.

B nmanHOoM Kkypce oOywaromimecss MpOJODKAIOT 3HAKOMHUTBCS C Pa3IMYHBIMH

¢u3znyeckuMu SBICHUSMH. B Kypce M3y4aroTcsi BOIPOCH!, CBSI3aHHBIE C TEIUIOBBIMY,
JJIEKTPUYECKUMH, MArHUTHBIMA U  CBETOBBIMU  siBIeHUsMU. OOydarommecs
3HAKOMATCA € (PU3MUECKUMU TMOHATHSAMH U BEIMYMHAMU, XapaKTEPU3YIOLIUMHU 3TH
SBJICHHS], C 3aKOHAMH, B COOTBETCTBUHU C KOTOPBIMU OHU MpoTekaroT. [Iponomkaercs
(GbopMHpOBaHHE HAYYHOI'O MHUPOBO33pPEHUS, (PU3UUYECKON KapTUHBI MHUPA, HABBIKOB
perieHus: PU3NYECKUX 3a/1a4, B TOM YUCJE SKCIEPUMEHTAIBHBIX H OJTUMINAIHBIX.

B kypce npeagycmarpuBaercst yriayOJeHHOE U3ydeHUEe (PU3HKH, OJNMMIIUAJIHAs
NOJrOTOBKA, IPOBEJEHUE JIaDOpaTOPHOrO  IpakTUKymMa, Takke B  Kypce
paccMaTpuBalOTCS HEKOTOPBIE BOIPOCHl MAaTEMATHKH, HEOOXOIUMBIE [T TIOCTPOCHMUS
MaTeMaTUYECKONM  MOJeNnu  peumeHuss  (pusMueckux 3agad M 00paboTKU
HKCIIEPUMEHTAJIbHBIX JAHHBIX.

Lenab: BbIABICHUE U Pa3BUTUE y OO0YYAIOIIMXCS [MO3HABATEIbHBIX UHTEPECOB,
UHTEJJICKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH, YCTOWYMBOrO MHTEpeca K
U3YYEHUIO (DU3UKH, TTOATOTOBKA OOYYAIOMIMXCS K YYacCTHIO B BBICOKOPEUTHHIOBBIX
OJIUMITAAJIAX.

3agaum:

- OCBOEHHE 3HAHUI O TEIUIOBBIX U AJEKTPOMArHUTHBIX SIBJICHUSAX U BEIMYUHAX,
XapaKTEPU3YIOIINX MX; 3aKOHAX, KOTOPbIM OHHM MOJYUHSIOTCS; METOJAaX HAay4YHOIO
NO3HAHUSI IPUPOIbI;

- OBJIaJICHUE AaHAIUTUYECKUMHU METOJIaMHU UCCIEI0BAHUS Pa3IMUHBIX SBJICHUN
IPUPOJIbI, YMEHHUSIMH MPOBOAUTH HAONIONCHUS TPUPOIHBIX SIBICHUMN, ONUCHIBATH U
00001aTh pe3yiabTaThl HAONMIOJEHUN, MPUMEHATH TMOJIYYEHHbIE 3HAaHUS IS
OOBSCHEHHS PA3HOOOPa3HbIX NPUPOAHBIX SIBICHUW M TPOLECCOB, TNPUHLHUIIOB
JEVCTBUS BAXKHEUIIINX TEXHUYECKUX YCTPOUCTB;

- o0yueHue  OO0OOIIEHHBIM  METOJaM  pENICHUS  BBIUMCIUTEIHHBIX,
rpaduyecKuX, KaYeCTBEHHBIX, OJIMMITHATHBIX M SKCTIEPUMEHTAIILHBIX 3a71a4;
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- (opmupoBaHNEe YMEHHI TPUMEHSTH TMOJYYCHHBIC 3HAHUS O TEIUIOBBIX H
AIIEKTPOMATHUTHBIX SIBIICHUSAX JJIS PelIeHUus (PU3NYEcKUuX 3aja4 pa3IuyHOro YpOBHS
CJ0KHOCTH;

- pPa3BUTHE MBIIUICHUS YYallMXCSd, HMX I[IO3HABATEIbHOW AKTHUBHOCTH W
CaMOCTOSITEIIbHOCTH;

- BOCIUTaHUE YOEXKICHHOCTH B BO3MOXXHOCTU TIO3HAHUS TPUPOABI, B
HEOOXOJMMOCTH PAa3yMHOTO HCIIOIB30BAHUS JTOCTHKEHUN HAYKW U TEXHOJIOTHH IS
TATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO 00IIeCTBa.

Pesxxum 3anaTuii:
- yriyOieHHoe u3yueHue pusznku — 4 ypoka 1 pa3 B He/Ielo;

- OJIMMITMAJIHAsS MMOJArOTOBKA — 3 ypoka | pa3 B Henelmo.

YYEBHO-TEMATHYECKHWH IVIAH KYPCA
«TEIIVIOBBIE U QJIEKTPOMATI'HUTHBIE SABJIEHUS»

Ne | HammenoBanue paznena, TeMel KommnuectBo vacos
Teopuss | Ilpaktuka | Bcero

YrayoaeHHoe uzyuenue pusuku
1. | Tema 1. TenmoBble sIBICHUS 16 20 36
2. | Tema 2. DnekTpuyecKue sIBJICHUS 18 20 38
3. | Tema 3. MaruuTHbIC SIBJICHUS 4 8 12
4. | Tema 4. CBeToBbBIC SIBICHUS 4 12 16
5. | JIabopaTOpHBIil MPAKTUKYM 34 34
6. | UToroBerii TecT 2 2
7. | Anamus tecra. UToroBoe 3ansatue 2 2

Bcero: 42 94 136

OauMnuaaHas MOATr0TOBKA
1. | Tema 1. MexaHu4yecKue SIBJICHHS 30 30
2. | Tema 2. TemnaoBbIe SIBICHUS 15 15
3. | Tema 3. ITocTOSIHHBII TOK 30 30
4. | Tema 4. 'eomerpudeckas ONTHKA 9 9
5. | Tpenunru mo noarotoBke k MO u PO 18 18
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BcOIll, k onumnuanam u3 [lepeuns
PCOII; paz0opbl/aHann3 oJIUMITHAL

Bcero: 102 102
HUroro: 42 196 238
COJEPXAHUE KYPCA

«TEIVIOBBIE U QJIEKTPOMATI'HUTHBIE SABJIEHUS

B pesyapTare oOcCBO€HUS TporpaMMbl OOydYaroluecs JOJDKHBI BJIAAECTh
OCHOBOTIOJIAralOMIMMU 3HAHUSIMU TIO TEIJIOBBIM, SJEKTPUUYECKUM, MArHUTHBIM H
CBETOBBIM SIBJICHUSAM, A TAKXKE IPAKTHUYECKUE HABBIKA PEUICHUS PACUETHBIX H
rpaduyueckux 3ajad, MPOBEJACHUS (PU3NYECKOrO SKCIEPUMEHTa W aHaju3a ero
pe3yJbTaTOB; 3HATH PA3JIMYHBIC BUbI OJTUMITHAIHBIX 3aIaHUM.

Y4amuecst 101KHBI 3HATH/TIOHUMATD:

— MNPUPOIY TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUII;

— OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKON TEOPHUH: CTPOCHUE BEIIECTB, arperar-
HBIE COCTOSIHUS BEIIECTBA, TEIJIOBOE PACIIMPEHUE TEIN, TEILIONEpeEaaya,;

— onpeneneHus pU3NIecKux BeIUUnH, UX 0003HAUEHHUS, €AMHULIBI U3MEPEHHUSL:
BHYTPEHHSS SHEPIrUs, TEMIIEPATypa, KOJIMYECTBO TEIUIOTHI, yIEIbHAs TEIUIOEMKOCTb,
DIIEKTPUYECKUN 3apsll, CWJIA DJIEKTPUYECKOIO TOKA, JJIEKTPUYECKOE HAIPSKEHUE,
AJIEKTPUYECKOE COMPOTUBIIEHUE, pad0Ta U MOIIHOCTh 3JEKTPUUECKOTO TOKa, (OKYC-
HOE PACCTOSIHUE JIUH3BL;

— (pUBHYECKUI1 CMBICIT XapaKTEPUCTUK TETUIOBBIX MPOLIECCOB: YAECIbHON TEIIO-
€MKOCTH, YAENbHOW TEIUIOTHI IJIABJIEHUS, YIEIbHOM TEMIOThl MapooOpa3oBaHus,
YAEIBHOM TEMJIOTHI CrOPAaHUSI TOIUIMBA; CUJIbI TOKA, HAIPSKEHUS, COITPOTUBIICHNS;

— CMBIC] (PU3NYECKUX 3aKOHOB: COXPAHEHHs SHEPTUH B TEILIOBBIX MPOIIECCax,
ypaBHEHUE TEIUIOBOro OanaHca, 3akoH OMa Ui yd4acTKa 3JeKTPUUECKOH 1enH, 3aKOH
Jxoynsa-JleHna, 3akOH IIPSMOJIMHEMHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTpa)Ke-
HUS U MIPEJIOMJIEHUS CBETA;

— npaBwiio OypaBUYMKa, TPaBUIIO JEBOM PYKH;

— (opMyIbl I pacyeTa: KOJIMYECTBA TEIJIOThl B PA3JIMYHbBIX TEIJIOBBIX MPO-
neccax; popmyiy 3akona OMa it yyacTka 1emnu, GopMyIty Ajisi pacuera COnpoTHBIIE-
HUS IPOBOJHMKA, 3akoHa Jxoyns-Jlenna, paboTel 1 MOUTHOCTH TOKa; (OpMYITy TOH-
KOH JINH3BI, JOPMYJIIBI CHJIBI AMIIEpa;

— CBOWCTBA JIEKTPUYECKUX U MArHUTHBIX MOJIEH, UX XapaKTEPUCTHUKHU.
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Yyamuecs 10/15KHbI YMETh:

- pa3niuyaTh M HUCIOJIb30BaTh B Y4EOHO-UCCIEIOBATEIBCKOU JESITEIIbHOCTH
METO/Ibl HAYYHOTO MO3HaHUs (HAOJIOJEHUE, ONMUCAaHUE, U3MEPEHUE, SKCIEPUMEHT,
BBIJIBUKECHUE TUIOTE3bl, MOJEIUPOBAHUE M Jp.) U (POPMbI HAYYHOTO MO3HAHUSA
((pakThI, 3aKOHBI, TEOPUH), HAOTIOAATh U OOBSICHATH TETUIOBBIC U DJIEKTPOMArHUTHBIC
SIBJICHUS,

~ HCIIOJIb30BATh JJIsl OMUCAHUS XapaKTepa MPOTeKaHus PU3NIECKUX TPOIECCOB
duznyecKkre BeIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEX/Ty HUMU;

~ TOJB30BaThCS GU3MUECCKUMU TPUOOPAMU: KaIOPUMETPOM,  TICUXPOMETPOM,
TUTPOMETPOM, aMIIEPMETPOM, BOJIBTMETPOM, PEOCTATOM U JP.;

~ NPOBOAWTH TNPSIMbIE M KOCBEHHBIE U3MEpPEHUS (PUIMUECKUX BEJIUYMH,
BBIOMpAsi U3MEpPUTEIbHBIE TPUOOPBI C YYETOM HEOOXOAMMOW TOUYHOCTH M3MEPEHHUI,
IUIAHUPOBATh XOJ] W3MEPEHMI, MOJIy4aThb 3HAYECHHWE HU3MEPSEMOM BEJIMYMHBI U
OLICHMBATh MOTPEIIHOCTh U3MEPEHHIA;

~ YWTaTh U CTPOUTH TI'pa(UKH, BHIPAKAIOIIUE 3aBUCUMOCTb TEMIIEPATypPhl OT
MOJYYEHHOIO0 KOJIMYECTBA TEIUIOThI, pa3iuyaTh HA HHUX PA3JIUYHBbIE TEIJIOBHIE
IIPOLIECCHI: HarpeBaHue, OXJIaXICHHUE, IJIABJICHHUE, KpUCTAILTA3AIU,
napooOpa3oBaHue, KOHICHCAINS; TPa(UKU BOJIBTAMIIEPHBIX XapaKTEPUCTHK;

— pelaTh 33aJayd Ha pacyeT KOJIMYECTBA TEIUIOTHI MPU PA3IUYHBIX TEIJIOBBIX
npolieccax, Ha MPUMEHEHHE YpaBHEHUS TEIJIOBOro OanaHca; 3aKOHBI MOCTOSHHOIO
TOKa;

- HM300paxkaTh CXEMaTUYHO KaPTUHBI SJIEKTPUUECKUX U MAarHUTHBIX MOJIEH;

— CTPOUTH U300pakeHHE MPeIMETa B TNIOCKOM 3€pKaJIE;

~ CaMOCTOATEIBHO IUIAHUPOBATh U IPOBOAUTH (PU3UUECKHUE SIKCIIEPUMEHTBI;

~ HECTaHJIapTHO MOAXOAUTH K PEIICHHUIO OJIMMITUAIHBIX 33]1aY;

— TI0JIB30BAThCS CIIPABOYHOM JIUTEPATYPOH 10 (PU3HKE.

Yrayoaennoe uzyuyenue pusuku

Tema 1. TerioBeie siBICHUS

Teopus. TemnoBoe npmwkenue. Temneparypa. Bayrpenusis sueprus. CriocoOb
M3MEHEHUS] BHYTpEHHEN sHepruu. Buael Temonepenayu. ArperatHble COCTOSHUS
BemiecTBa. KonnuecTBO TEIUIOTHI. YenbHAs TEIJIOEMKOCTh BEIIECTBA. DJHEPIUs
TOIUIABA. YJIeJIbHAsl TEIUIOTa CrOpaHus TOIUIMBA. [lmaBieHune u OTBEpIAEBAaHUE TEl.
Temneparypa IuiaBjaeHus. Y IejbHas TEIUIOTA I1aBiIeHus. Mcrapenue u KoHaeHcanus.
Kunenwne. Temneparypa kurnenus. Y ieiapHasi TeIjioTa mapooOpa3zoBanus. BiaxxHocTh
BO3/yXa M CIOCOOBI €€ M3MEpPEHMS. 3aKOH COXPaHEHUsI SHEPruu B TEIJIOBBIX
npolieccax. Y paBHEHHUE TEIIOBOTO OajiaHca.

HacelieHHple U HEHACHIIEHHBIE Mapbl. BiaxkHOCTh Bo3ayXxa. AOCOMIOTHAS U
OTHOCHUTEIIbHAA BIAXKHOCTh Bo3ayxa. [Icuxpomerp. I urpomerp.
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PaGora mapa u raza npu pacuidpeHud. TermyioBble ABUTatenu. J(Burarenb
BHyTpeHHero cropanud. KIIJ[ TenioBbix ABUATATEINCH.

lIpakmuxa. PeuieHne 3a1ad Ha pacyeT KOJIMYECTBA TEIUIOTHI MPU PATUUHBIX
BUJIAX TeIUIONEepeaaun, BiIakHOCTH Bo3ayxa. KIIJ, Ha npuMeHeHHE 3aKoHa
COXPAHEHMS YHEPTHUH JIJIS TEIIOBBIX IIPOLIECCOB.

Dopma noodgedeHus umMo208. TECT/KOHTPOJIbHAs paboTa.

Tema 2. DnekTpuueckue ABICHUS

Teopus.  Onexktpuzauus Tel.  B3aumonelcTBUEe — 3apsOKEHHBIX Tl
DNEKTpUYECKUN 3apsl U €ro CBOMCTBA. JIeIMMOCTh 3IEKTPUYECKOTO0 3apsija.

DnekTpuyeckoe mnoje U ero cBoiictBa. CTpoeHHe aromMa M aTOMHOIO sJpa.
OOBbsicHEHUE ANEKTPUYECKUX SBJICHU. [IpoBoiHUKY, TURIIEKTPUKH,
MOJIyIPOBOJHUKH.

[TocTOSHHBIN SJIEKTPUYECKHAN TOK. [[eHCTBUS IIEKTPUIECKOTO TOKA. ICTOUYHMKHN
Toka. HanpaBnenue Toka. Dnekrpuyeckas Helb. JIEKTPUIECKUI TOK B METAJUIAX.

XapakTepuUCTUKU  BJEKTpUYeckoro Toka. Cuna Toka.  AMmepmerp.
OnekTpuyeckoe HampsbkeHue.  BonbTMeTp.  DIEKTPUYECKOE  CONMPOTHBIICHHE.
VY nensHoe conpotusieHue. Peocrar. 3akon OMa miis yyacTka nenu. BoinsramnepHas
xapakTepuctuka. llocienoBaTenbHOE M MApPAJUIEIBHOE COECIUHEHUE ITPOBOJIHUKOB.
Pabora u moutHocTh TOKa. 3akoH [[xoynsa-JleHna. DnaexTpuueckrue HarpeBaTeNH.

IIpakmuka. PenieHne KayeCTBEHHBIX M PAacUYETHBIX 3aJa4 Ha 3akoH Oma uisd
yuacTka uenu, 3akoH JIxoyns — JleHma, pacuer paboOThl MU MOIIHOCTH TOKa,
HapaJyIeIbHOE U MTOCJIEI0BATEIBHOE COEUHEHUE IPOBOJHUKOB.

Dopma nodgeoenuss umo208. TeCT/KOHTPOJIbHAs padoTa.

Tema 3. MaruuTHbIC SIBJICHHUS

Teopusa. MarHuTHOE TOJI€ W €ro CBOMCTBA. MarHuTHas MHAYKUWSA. OmnbIT
Opcrena. Jluaumm marautHOro mnoss. [locTostHHble MarHuUTBl. MarmuTHoe mMoJie
MMOCTOSTHHOTO MaruuTa. MarHuTHOE MoJie KaTyIIKU ¢ TOKOM. MarHuTHoe noJie 3eMiiu.
MarauTHbIe CBOKMCTBA BEIIECTBA. J|eCTBHE MATHUTHOTO TOJIS1 HA MPOBOJAHUK C TOKOM.
Cuna Amnepa.

llpakmuxa. Pemenue 3a1ay Ha IEMCTBUE MArHUTHOTO MOJISI HA MPOBOJHUK C
TOKOM, pEellIeHNe KAYECTBEHHBIX 3a/1a4 Ha 00BSICHEHHE MAarHUTHBIX SIBJICHUM.

Dopma nodgedenus umo208: TEMaTHIECKOE TECTUPOBAHHUE.

Tema 4. CBeTOBBIE SBJICHHUS

Teopusa. Ontuka. Hcrtounumkm cBeta. CBeToBoM iyd. CBETOBOM ITyYOK.
OCHOBHBIE TNPUHLMIBI T€OMETPUYECKOW  ONTHUKU. 3aKOH MPSAMOJUHEUHOTO
pacripoctpaHeHust cBeta. TeHp W monyTteHb. CoyiHeuHble W JIyHHBIE 3aTMEHHS.
OtpaxeHne cBeTa. 3akoH oTpaxkeHus cBeta. Ilnockoe 3epkano. Iloctpoenue
M300paKeHM B TIOCKOM 3epkatie. [IpenomiieHne cBera. 3aKOH MPEIOMIICHUS CBETa.
OTHOocHUTENbHBIH W  a0CONIOTHBIM MOKa3arenab MpenoMieHus. JIMH3bl U HX
xapaktepucTtuku. [loctpoenue nzobpaxkenus B muH3ax. @opMyia TOHKON JIMH3BI.
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Ilpakxmuka. Pemienue 3agad, MOCTpOEHUE M300paKEHUH B IIOCKOM 3epKale,
JMH3aX, HA IPUMEHEHUE POPMYJIbl TOHKOM JIMH3BI.
Dopma noogeoenusi umo208: UTOTOBBIN TECT

JIaGopaTopHbIil IPAKTUKYM

Ilpakmuka. Tlo Mepe WM3ydeHUs TEOPETHUECKOTO0 MaTepualia 1Mo BCEM TeMaMm
MPOBOJUTCS JIADOPATOPHBIA MPAKTHKyM, B XOJ€ KOTOPOTO OOydYaromuecs
OTpabaThIBAIOT HABBIKM TOCTAHOBKH (DU3MYECKOTO HKCIIEPUMEHTA, MPOBEPSIOT Ha
MpPaKTUKEe M3y4YEHHbIE 3aKOHOMEpHOCTH. [lepen HayaaoM KakIOro mpakTUKyMa
MPOBOJUTCS HHCTPYKTaX IO TEXHUKE OE30MaCHOCTH M MpaBUJIaM IOBEJCHUS B
dbusnueckoit naboparopur. JlabopaTopHbI MpPaKTUKYM MPOBOAUTCS B (popme
«BEPTYIIKW», T.€. BO BpeMsl MPOBEJCHUS MPAKTUKyMa 00y4YaroImuecs BBHITIOIHSIOT 110
2-3 pabotsl B mapax. [lo kaxmoi padbote oO0ydyarmmMMcs HEOOXOAUMO TOJATOTOBUTH
MHACHbMEHHBIN OTYET U 3alUTUTh paboTy B hopme cobece1oBaHus.

[Tepeuensb 1abopaTOpHBIX padOT:

TensioBble ABIeHUS

1. JTabopatopHas padota Nel «IlorpemHoCTH U3MEPEHUIN.

2. JlTabopaTtopHas pabota Ne2 «M3mepeHne yaeIbHON TEIIIOEMKOCTH TEJIa.

3. JJaboparoprass pabora Ne3 «l3mepeHne ynenpHON TEIUIOTHI IIIABICHUS
JBAAY.

4. JIaboparopnas padota Ne4 «VccnenoBanue nporecca OCThIBAHUS BOJIBIY.

5. JJaboparopnas pabota Ne5 «BrakHOCTh BO3TyXa».

DJleKTpUYecKne sBJIeHUs!

6. JlJabopaTopHas pabota Ne6 «IIpoBepka BoimtoHeHHsI 3akoHa OMa 1l yuyacTka
TSN,

7. JlabopatopHas pabota No7. «M3ydyeHue 3aKOHOB TMOCIEIOBATEIBHOTO H
napaJieIbHOTO COSTUHEHUS TTPOBOTHUKOB).

8. JlTaboparopnas pabora Ne8. «Ompenenenue KIIJ nHarpeBareabHOTO
npudopay.

MarHuTHbI€e sIBJIEHHS

9. JlabopatopHass pabota Ne9 «M3ydeHne CBOWCTB TIOJS IMOCTOSHHOTO
MarHuTay.

CBeToBbBIE SIBJICHUA

10. JIaGoparopuast pabora NelO) «IIpoBepka BBIMOJHEHUS  3aKOHOB
F€OMETPUUECKON OTITUKHY.

11. JTaGoparopnas padota Nell «M3mepenne poKycCHOTO pacCTOSTHUS JIMH3BI.

12. JIaGoparopnas padota Nel2 «IlocTtpoenne n3o00pa>keHuii B TUH3EH.

dopma nodgedeHus umMo208: OTYET U 3alUTa pabOTHI.

OumMnuagHasi NOAr0TOBKA
Bce 3aHATHS 0 OJIMMIMAIHON MOATOTOBKE HOCAT npakmuueckuu xapakrep. B
X0/ 3aHSITHUH OTpadaThIBAIOTCS HABBIKM PEIICHHUS OJMMIIUAIHBIX 3a7a4d 110
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COOTBETCTBYIOIIEH Teme. B myHkre «Teopus» ykazaHbl BOINPOCHI, 3HAHUE KOTOPBIX
HEO0OXOIMMO JJISl PEIICHUS OJIMMITHATHBIX 3a]1a4.

Bo Bcex Temax «/Ipakmuxay — 3TO pelIeHUE OJIMMITUAIHBIX 33/1a4, B KOTOPHIX
OTpa0aThIBAIOTCS 3HAHUS M HABBIKK 110 COOTBETCTBYIOIIEH TEME.

Dopmoti  noogedenuss umoeog sABISAOTCI «HOBOTOAHAS onMMIIUAIA» U
pe3yJIbTATUBHOCTh y4acTWsi BO Bcex aTanax BcOIIl, B onmummnuaaax, BXOISIIUX B
ITepedens onmumnuaz mkodbHUKOB PCOIL

Tema 1. Mexanuueckue siBICHUSA

Teopus. HepaBHomepHOe nBuxkeHHe. CpenHsis CKOpOCTh. ['pa@uku 1BUKEHHUS,
ux nocrpoenue u urenue. Kynsrypa oopmienus rpadpukos.

OTHOCUTENBHOCTH IBUKEHUS. Kitaccuueckuii 3aKOH CII0KEHHSI CKOPOCTEH.

N3menenue ypoBHS KUAKOCTH. CTaTUKA € AIIEMEHTaMU THIPOCTATHKHU.

Tema 2. TeruioBrie SBJICHUS
Teopus. PacyeT KOJIMYECTBA TEMJIOTHI MPU PA3JIMYHBIX TEIUIOBBIX MPOLIECCAX.

VYpaBHeHue TeruoBoro OanaHca. TeruioBble MOTEPH U TEIUIONPOBOIHOCTD.
3akoH HeroroHa-Puxmana. ®@a3oBble Iepexobl.

Tema 3. [TocTOSIHHBIN TOK

Teopusi. DONEKTpUYECKUH TOK. XapAaKTEPUCTUKU IOCTOSTHHOTO  TOKAa.
Conporusienne. 3akoH OMa it yyacTtka nend. [locnenoBarensHoe U napaiiesibHOe
COEMHEHUE NPOBOAHUKOB. Pacuer mapaMeTpoB npocThIX Leneu. PacueT mapamerpos
CUMMETPUYHBIX Ieneil. DieKkTpou3mepurenbHble npubopbl. Pacuer wnemnei,
coJiep Kallux nepemMblyku. PaboTa 1 MOITHOCTH TOKA.

Tema 4. 'eomeTprueckas ONTUKA
Teopus. 1IpsMoOIIMHENTHOE PACIPOCTPAHEHHE CBETA. 3aKOHBI F€OMETPUUYECKON
ontuku. OTpaxkenue ceera. 3epkana. [loctpoenne n300paskeHust B IIIOCKOM 3epKalie.

Tpenunru no noaroroBke k M3 u PO BcOIlll, x onumnuagam u3 Ilepeuns
PCOIII; paz0opsl/aHann3 OJIUMITHAA]I.

Tpenunru npoBoAsTcs B (hopMe oMMMIMaab nepes Kaxabm atariom BcOLll (na
PErMOHAILHOM M 3aKJIOUMTEIBHOM 3Tanax g oOydaromuxcs 7 Kjacca aHajlorom
BcOUI saBnsercss Onumnuana mkojdpHUKOB 1o ¢pusuke uM. k. K. Makcsenna), a
TakKe repej; OTOOPOYHBIMU U (hUHANBHBIMEU Typamu oM [lepeunst PCOIIL.

[Tocne kaxxaoro Tamna u Typa OJUMITHA TPOBOUTCS aHAIU3 U pa300p 3a1aHU.
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Ilepeuenwv onumnuad PCOIILI, pekOMeHTyeMbIX O0YJarOIIUMCS I YIaCTHS:

MockoBcKkasi OTMMITHAA/a MIKOJIBHUKOB 10 (pu3uke, | ypoBeHb

Onumnuaza mKoJIbHUKOB «Du3Tex», pusnka, | ypoBeHb

OtpacineBas ¢pusznKo-MareMaTHuecKasi oJIMMIIMaj1a MKOJIbHUKOB "Pocarom",
¢usuka, | ypoBeHb

Onumnuana mkoasHuKOB CaHKT-IleTepOyprekoro rocy1apcTBEHHOTO
yHHUBepcuTeTa, pusuka, [ ypoBeHs

Bcepoccuiickast onuMuazga mkoiIbHUKOB «Briciias mpobay, ¢pusuka, 11
YPOBEHB

Onumnuaza mkoJbHUKOB «JloMoHOCOBY, (hu3uka, | ypoBeHb

Onumnuaza mkoidbHUKOB «lllar B Oynymee», dusuka, I11 ypoBeHb

Onumnuana Kypuatos, ¢pusuka, 11 ypoBens

OtpacineBas onuMmIMaga MmMKoJIbHUKOB «I'aznpomy», usuka, Il ypoBeHb

MockoBcKasi 0OJTMMITAA/1a MIKOJIBHUKOB M0 aCTPOHOMUH, | ypoBeHB

Canxkrt-IletepOyprckas actpoHOMUYECKasi oJIMMIuaa, I ypoBeHb
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METOINYECKOE OBECIIEYEHHUE KYPCA «TEIIVIOBBIE U 9JIEKTPOMAI'HUTHBIE SBJIEHUS»

8 kuacc
Paznen, rema dopma 3aHATUA [Ipremsl 1 METOIBI JlnnakTuaeckuit TexHuueckoe dopma
OpraHu3alMH MaTtepua. DJIEKTPOHHBIE OCHAILIEHHE MO/IBEACHUS
o0pa3oBaTeILHOTO HUCTOYHUKHU HUTOTOB
npolecca
Tema 1. TeroBsle | KomOunupoBannas | OObsSCHUTETBHO- 1) Onopusie koHctiekTsl; | 1)[IpoekironHoe Tect/KoHTpoiib
SBJICHUSA WJUTFOCTPATHBHBIN. 2) IIpe3enTanuy; 0o0opy10BaHueE. Has paboTa
Uccnenosarensckuii. | 3) Bumeo ypoku; 2)IIepcoHanbHbBIN
4) TecTsl. KOMIIBIOTED.
Tema 2. KomOunupoBannasi | OObSICHUTEILHO- 1) Onopubie koHcekThl; | 1)[IpoekimonHoe Tect/KonTpoib
DnexkTpuyecKue WJUTFOCTPATUBHBIM. 2) Ilpe3enTanuy; 00opy0BaHUE. Has paboTa
SABJICHUSA UccnenoBarenbckuii. | 3) Buneo ypoku; 2)IlepcoHanbHbIN
4) TecTsl. KOMIIBIOTED.
Tema 3. MaranutHsie | KomOunupoBannas | OOBSICHUTETHHO- 1) Onopubie koHcniekTsl; | 1)I[Ipoeknronnoe TectupoBanue
SIBJICHHUSI WJUTFOCTPATHBHBIN. 2) IIpe3enTauuu; o0opyioBaHue.
Uccnenosarenbckuid. | 3) Buneo ypoku; 2)IlepcoHanbHBIM
4) Tectsl. KOMIIBIOTED.
Tema 4. CBetoBeie | KomOuHupoBanHas | OObSCHUTETBHO- 1) Onopusie koHcniekTsl; | 1)IIpoekuronnoe TectupoBanue
SIBJICHHUSI WJUTFOCTPATHBHBIN. 2) IIpe3enTauuu; o0opyioBaHue.
Uccnenosarensckuii. | 3) Bumeo ypoku; 2)IIepcoHanbHbBIN
4) Tectsl. KOMIBIOTED.
JlaGopatopHbIit JlaGoparopHas 1) TIpoOaeMHBIH. 3) UucTpyKIuu 1o JlaGopatopHoe 3ammTa padboT
MPAKTUKYM pabora 2) [louckoBbIii. BBITIOJIHEHUIO padoT. o0opyaoBaHue Ortuer

3)

HccaenosarenbcKkuil.

4)bnaHk oT4era




OnumnuanHas KombOunupoBannas | OObSICHUTEIBHO- 1) Onopubie koHcnekThl; | 1)[IpoekironHoe PesynbraTtuBHO

NOATOTOBKA WJUTFOCTPATUBHBIM. 2) [Ipe3enranuu; o0opyI0BaHUE. CTh y4YacTHSl B
[TocukoBBbIi. 3)Buneo pasbopsl | 2)[IepcoHanbHbIN OJIMMIIAAAAX
HccnenoBarenbCkui. | OMUMITAALT; KOMIIBIOTED.

4)OnuMnuaHbie 3a1aHus




PABOYAA NMPONrPAMMA KYPCA «MEXAHUKA»

9 kiace

Kypc «Mexanuka» npennazHadeH Juist o0yyaromuxcs 9 kinacca, yBIeKaroUXcs
¢u3MKON W JKENAIONIMX COBEPUICHCTBOBATH HABBIKM pPEIICHUS (U3MYECKUX 33134
BBICOKOT'O YPOBHSI CIIO)KHOCTH, Y4aCTBOBATh B OJIMMIINAIax MO (pU3HKeE.

Kypc mocesimen yriayOieHHOMY HW3ydeHHIO pasnenia Gu3nku «MexaHukay.
OOyuaromuecss 3HAKOMSATCS C OCHOBHBIMU TIOHSATHSIMH M 3aKOHAMH MEXaHUKH,
OBJIAJICBAIOT aJITOPUTMAMU PEIICHUS 3a7ad MO0 MEXaHHUKE, y9aTcs MPUMEHSITh UX MPU
pemieHnr (U3MYECKUX 3a7ad  BBICOKOTO YPOBHS CJIOXHOCTH, a TaKkKe s
HKCIIEPUMEHTAILHOMN MPOBEPKUA OCHOBHBIX 3aKOHOMEPHOCTEN MEXaHUKH.

B kypce npegycmarpuBaercst yriayOJeHHOE M3ydeHUE (PU3UKHU, OJMMITHAIHAS
MOATOTOBKA, TMPOBEACHUE JTa0OPaTOPHOTO MPaKTHKyMma (DKCIIEPUMEHT), a TaKXKe
paccMaTpHUBAIOTCSI HEKOTOPBIE BOITPOCH MAaTEMATHKH, HEOOXOAMMBIC JIsI ITOCTPOCHHMSI
MaTeMaTUYeCKOW  Mojenu  pemeHuss  (GU3MYECKHX 3a7ad U 00paboTKu
AKCIIEPUMEHTAILHBIX JaHHBIX.

I.[e.m;: BBIAIBJICHHUC U PAa3BUTUC Y O6y‘-IaIOIHI/IXC5I ITO3HABATCJIbHBIX MHTCPCCOB,
HHTCIUICKTYAJIbHBIX KW TBOPYCCKHUX CHOCO6HOCTGI>1, YCTOﬁqHBOFO HHTCPCCa K
HN3YUYCHHUIO (1)I/ISI/IKI/I, IIOATOTOBKA 06yqa}oumxc51 K y4aCTHIO B BBICOKOpeI}JITHHFOBBIX
OJIMMIINagax.

3apaun:

- OCBOGHHME 3HAaHMM O MEXaHMYECKHUX  SBJICHUSAX U  BEJIMYUHAX,
XapaKTepU3YIOMINX WX; 3aKOHAX, KOTOPBIM OHU TMOAYUHSIOTCS; METOJax HAydHOTO
MIO3HAHMSI IPUPOJIBI;

- 0o0yueHue  OOOOILIEHHBIM  METOAaM  pEUIeHUS  BBIYMCIUTENbHBIX,
rpauyecKkux, KaueCTBEHHBIX, OJIMMITUATHBIX U SKCTIEPUMEHTAIIbHBIX 3a]1a4;

- (opMHUpOBaHHE YMEHHA NPUMEHSITh TMOITYYCHHBIC 3HAHUS IS PEIICHUS
buznyecKrX 3a/1a4 pa3IuIHOTO YPOBHS CIIOKHOCTH;

- pa3BUTUE MBIIUJICHUS YyYyallUXCs, WX [O03HABATEJbHON aKTUBHOCTH U
CaMOCTOSITENIbHOCTH;

- BOCIHUTAaHHE YOEKICHHOCTH B BO3MOXXHOCTH TIIO3HAHUS TMPHUPOMABI, B
HEOOXOJMMOCTH Pa3yMHOT'O MCIOJIb30BaHUS JOCTUKEHUM HAYKH U TEXHOJOTHH ISt
JabHENIIET0 pa3BUTHS YEJIOBEYECKOT0 00IECTRa.

Pexum 3aHsATHIA:
- yrayOneHHoe uzydenue pu3anuku — 4 ypoka 1 pa3 B Hellemio;

- OJIMMIIMAJHAs MOArOTOBKA — 3 ypoka 1 pa3 B HeJemto.



YUYEBHO-TEMATHUUYECKHUU ILVIAH KYPCA
«MEXAHUKA»

Ne | HaumenoBanue paznena, TeMbl KosmuectBo vacos

Teopus | Ilpaktuka | Bcero

YrayoaenHoe uzyuyeHue pusuku

1. | Tema 1. Kunematuka 12 20 32
2. | Tema 2. Ilunamuka 16 24 40
3. | Tema 3. 3akOHBI COXpaHEHUS 8 20 32
5. | JlaGopaTopHBIil SKCTIEPUMEHT 32 32
6. | UToroBerii TecT 2 2
7. | Ananu3 tectra. IToroBoe 3aHsiTue 2 2

Bcero: 36 100 136

OauMnuaaHas MOAr0TOBKA

1. | Tema 1. TertoBbIC SIBICHUS 6 6
2. | Tema 2. DneKTprUYeCKHE SBICHUS 6 6
3. | Tema 3. Kunemaruka 21 21
4. | Tema 4. Jlunamuka 21 21
5. | Tema 5. Ctatuka u ruipoCcTaTHKA 12 12
6. | Tema 6. 3aKOHBI COXpaHEHUS 18 18
7. | Tpenunru mo noaroroBke Kk MO u PO 18 18

BcOlLLl, k onumnuanam u3 [lepeuns
PCOIII; paz6opsl/aHanu3 oMMITHAT

Bcero: 102 102
HUroro: 36 202 238

COAEPKAHHUE KYPCA «MEXAHHUKA»

B pesynbrare OCBOEHHS MpPOrpaMMbl OOydYaroUIuMecs JOJDKHBI —BIIAJIETh
OCHOBOIIOJIATalOIIMMH 3HAHUAMHU [0 MEXAHUKE, a TaKXKEe MPAKTUYECKUE HABBIKU
pEIIeHHs PaCYeTHBIX U TpadUuecKuX 3a71ad, TPOBeICHUS (PU3NIECKOTO IKCIIEPUMEHTA
Y aHaJlM3a €ro pe3yJjabTaToOB; 3HATh PA3JIMYHbIC BUIbI OJIMMITUAIHBIX 3aJaHUM.



Yuamuecsi 1015KHbI 3HATH/IIOHUMATh:

- OCHOBHBIE IIOHATHS MEXaHHUKH: MaTepHallbHas TOYKAa, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBUKEHUS, ITyTh, IEPEMEIICHUE, MTHOBEHHAsI CKOPOCTh, YCKOPEHHE,
Macca, MHEPTHOCTh, CHJia (CHJIa TSDKECTH, CHJla YIPYTOCTH, CUja TPEHUs), BEC,
HEBECOMOCTh, UMITYJIbC, HHEpIIMATbHAS 1 HEMHEPIHAIbHAsA CUCTEMa OTcueTa, paboTta
CWJIbl, TOTEHIMAIbHAS W KUHETHUYECKAas DJHEPIUs, AMIUIMTYAA, IEPHOJ, YacToTa,
WHEPLMA, MOMEHT HHEPLIUH;

- OCHOBHBIE 3aKOHBl MEXaHUKM: 3aKOHbI HbBIOTOHA, 3aKOH BCEMHPHOIO
TATOTEHHUs, 3aKOH ['yka, 3axkoH KynoHa-AMOHTOHA, 3aKOH COXPAaHEHHUS HMMIIYJIbCA,
3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCA, 3aKOH COXPAHEHHUS U IIPEBPALCHUS JHEPTUH;

- OCHOBHBIE IPUHLMIBI MEXAaHHUKHW: MPUHLMI OTHOCUTENbHOCTH ['ammies,
IIPUHLIAI HE3aBUCUMOCTH JBWKEHUH, IPUHLIAII COOTBETCTBU,

- BO3MOXXHOCTHU IIPUMEHEHUS 3aKOHOB MEXAHUKU: JABHKEHHE MUCKYCCTBEHHBIX
CIyTHUKOB TOJ] IEUCTBUEM CHUJIbI TSKECTH, OAITMCTUYECKOE JIBH)KEHHE, PEAKTUBHOE
nprkenue, KITJ[ manyH 1 MEXaHU3MOB;

- OCHOBHbBIE U3MEPUTEIbHBIE TPUOOPHI U METO/bI BBIUMCIEHUS IOTPEITHOCTEN
WU3MEPEHNN;

- MCTOAbI PCHICHHA OJIMMITMAAHBIX 3aaa4 110 MCXaHHKC.

Y4yammecsi 10/ZKHbI YMeETh:

- TPaBUJIBLHO OIHUCHIBATH U OOBSICHATH OCHOBHBIC MEXAHWYECKUE SBJICHUS U
MPOIIECCHI, 1aBaTh TOYHBIC OMPE/IEICHUS OCHOBHBIX MOHSATUN U 3aKOHOB MEXaHUKH;

- M300pakaTh HAa 4YepTeXKE NPH pPEUICHUM 3a7ad HAMNpaBJCHUS BEKTOPOB
CKOPOCTH, YCKOPEHUSI, CUJIbI, UMITYJIbCA TEIIA;

- pelaTth 3aJ]a4u Ha ONPEICJICHHE CKOPOCTH, YCKOPEHUSI, TyTH U MIEpEMENICHUS
MIPU Pa3IMYHBIX BUAAX JIBUKEHHUAX, CKOPOCTU M YCKOPEHUS MPU JBHXKCHUU Teja 1o
OKPY>KHOCTH C MMOCTOSIHHOM 10 MOJYJTIO CKOPOCTBIO, MAaCChl, CHJIbI, UMITYJIbCA, pa0OTHI,
MoItHOCTH, dHepruH, KII/I, yckopeHnuss cBoOOIHOTO MaeHus 110 IepHUoay KoJieOaHMi
MasiTHUKA U JIp.;

- paccUMTHIBATH TOPMO3HOM MYTh, CUIIBI, ICCTBYIOIINE HA TEJIO, ABUKYIIEECS
C YCKOpPEHHUEM, OIpeIesiTh CKOPOCTh PAKEThI, UCIOIb30BaTh KJIACCUUYECKUM 3aKOH
CIIOKEHMSI CKOpOCTEW, a Takke 3akoHbl HBIOTOHAa, BCEMUPHOTO TSITOTEHUS,
COXpPaHEHHS UMITYJIbCa, MOMEHTA UMITYJIbCA, SHEPTUH U JIP.;

- YUTaTh W CTPOUTH TPaUKH, BHIPAKAIOIINE 3aBUCUMOCTh KMHEMATHUYECKUX
BEJIMYMH OT BPEMEHHU NPU PABHOMEPHOM, PaBHOYCKOPEHHOM U Ko0JieOATeIbHOM
JBW)KCHUSIX, CUJIBI YIIPYTOCTH TIpH AedhopMaliuu U Jip.;

- U3MEPATh U BBIYUCIATH (PUBUYECKUE BEIWYUHBI: BpPEMs, PacCCTOSHUE,
CKOPOCTb, YCKOpPEHHE, MacCy, CHIY, JKECTKOCTh, KOI(DPHUIMEHT TpEeHUs, UMITYIbC,



paboty, MmomHocTb, KIIJ[ mMexanusmoB, mepuoj KoyeOaHH MasTHHKA, YCKOPEHHE
cBOOO/IHOTO Ta/IEHUS;

- JenaTh BBIBOJABI 00 UW3MEHEHHMH (U3MYECKUX [apaMeTpax M  XoJe
dbuznyecKoro npoiecca U3 aHanu3a rpaQuKoB U YpaBHEHHM TBUKCHHUS,

- pelaTh 3aJ1a4y MOBBIILICHHOTO YPOBHS CII0KHOCTH 10 MEXAHUKE, B TOM YUCJIE
OJIMMITAATHBIE U SKCIIEPUMEHTAJIBHBIE.

Yray0JseHHoe usyyenue (pu3MKu
Tema 1. KunemaTtuka
Teopusa. llpsMoIMHEWHOE PaBHOMEPHOE U PAaBHOYCKOPEHHOE JBHUKEHHUE, HUX

XapaKTepUCTUKH, YpPaBHEHMs MABI)KEHUSA, Ipaduku. IIpuHIUI OTHOCUTEIBHOCTH
["anunes. OTHOCUTENBHOCTD ABUKEHUS. 3aKOH CII0KEHHSI CKOPOCTEN.

CBoOogHOe nmanenue. [IBuxeHue Tena, OpOIIEHHOTO MOJ YIJIOM K FOPU30HTY.
KpuBoJIMHENHOE NBUKEHHUE.

JIBJKEHUE MaTEPUANBHOM TOYKH IO OKPYKHOCTH C MOCTOSIHHOM CKOPOCTBIO.
OCHOBHBIE XapaKTEPUCTUKU BpaIIaTEIbHOIO JBMXKEHUS (LEHTPOCTPEMUTEIBHOE
YCKOpEHUE, MEePUO/I, YaCTOTa, YIIIOBOE MIEPEMEILICHUE).

KonebGarenbHoe  nBHKEHHME  MarepuainbHOM  Toukd. KuHemaTuueckue
XapaKTEPUCTUKH KOJIEOATEIbHOTO ABMXKECHHUSA, IPAa(QUKU U3MEHEHUS 3TUX I1apaMeTPOB
C TEUEHHEM BPEMEHH. AHAJIOTUH BPaIATENbHOTO U KOJIEOATEIbHOTO IBUKEHUN.

IIpakmuka. Pemienue 3a7a4 Ha BBIYMCIIEHUE KUHEMATUYECKUX MMAPAMETPOB IPHU
PaBHOMEPHOM M PaBHOYCKOPEHHOM JIBH>KEHHH, TIPU JIBHXKEHUH MAaTepUaIbHON TOUKH
M0 OKPY>KHOCTU U KosiebaTtenbHOM ABMXeHUH. HaxoxxneHue cpeaHeil ckopocTu npu
HEPaBHOMEPHOM JIB)KCHHH. BpIuncieHue MIHOBEHHBIX 3HAYEHHM KMHEMATHYECKHX
napaMeTpoB KoseOaTenbHOro nBwxkeHus. lloctpoenue rpadukoB 3aBUCHMOCTEN
KMHEMaTUYEeCKUX MapaMeTPOB OT BPEMEHU U aHAJU3 3TUX I'paUKOB JJIsl pa3INuHbIX
BUJIOB JIBUKEHUS MAaTepUaIbHON TOUKH. BhlunciaeHne ckopocTu, JalbHOCTH, BBICOTHI
NOIbEMA U BPEMEHU T0JIETA TeJa, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

Dopma noogederus umo208: KOHTPOJIbHAsE paboTa, KOHTPOJILHBIN TECT.

Tema 2. /[lunamuka

Teopus. OCHOBHbBIE TOHSTHSI TUHAMUKH MaTE€pUAbHOW TOYKHU (IIJIOTHOCT,
Macca, cujia, AaBieHue). MHepuuanbHble W HEWHEPUUAIbHBIE CHUCTEMBbI OTCYETA.
3akonsl HetotoHa. Ilpsimast m obpaTHas 3amauu MexaHWKH. Buael cui (yrmpyrocTw,
TpEeHUs, CONpOTHUBJIEHUs). 3akoH BcemupHoro tarotenus. 3akonbl Kermepa.
KocMmuueckne ckopocTu. [IBrakeHHe Tejla 0 HAKIIOHHOW TIJIOCKOCTH. TpeHue, 3aKOH
Kynona-AMmontoHna. VYmnpyrocte u  nedopmaruu, 3akoH ['yka. JuHamuka
BpaIllaTeNIbHOrO JABWXKEHNsS. OCHOBHOW 3aKOH BpalaTEIbHOTO JIBWXEHUA. MOMEHT
Nuepunn. OCHOBHBIE TOHATUSI CTATUKU (MOMEHT CHUJIbI, MJIEUO CHUJIbI, TOYKA OIMOPHI,



LEHTp BpauleHus). Bunael paBHOBecuid Tena (yCTOMYMBOE, HEYCTONYMBOE,
0e3paznuuHoe). YciIoBUe paBHOBECHs Tela, LIEHTp Macc. [laBneHue (TBep/pie Tena,
KUIKOCTU U rasbl). 3akoH [lackans u 3akoH Apxumena. YcClOBUE IJIaBaHUS TeJ.
Jlunamuka xoJyie0aTeIbHOTO IBHXKEHHSI MaTepUaIbHON TOUKH.

Ilpakmuxa. HaxoX[IeHHE IUIOTHOCTA Te€Jla W CPEAHEH IUIOTHOCTH CMECHU
(crutaBa). Pemenue 3aady Ha pacyeT pasMyHO pojaa cui. PemieHune npsiMoil u
OOpaTHOM 3aJayll MEXaHWKHU ISl MOCTYIMATEJbHOTO M BPAIlaTeIbHOTO JBIKEHUS.
OnpeneneHuss yCKOPEHHs Tejla MPHU JIBXKEHHH I0J JEUCTBHEM HECKOJBKUX CHIL
[TocTpoenue u aHanu3 rpauKoOB 3aBUCUMOCTEH CHUITbI TPEHUS, CUJIbI TSXKECTU U CUITBI
YOPYTOCTH OT CYIIECTBEHHBIX MapaMETpOB MEXaHMYECKOM cucTeMbl. OmnpeneneHue
MOMEHTOB MHEPIUU TEJ pa3IuyHoON popMbl. Beruncienue napamMeTpoB MEXaHMUECKOU
CUCTEMBI B YCIOBHM paBHOBecHs. PelieHue 3anay rUIpOCTaTUKU M ONpENesIeHUE
YCJIOBUH IIJIABAHUS TEI.

Dopma noogeodenus umo208: KOHTPOJIbHasE paboTa, KOHTPOJILHBIN TECT.

Tema 3. 3aK0HBI COXpaHEHUS

Teopus. Imnynibe Tena. 3aKOH COXPAHEHUS UMITYJIbCA. 3aMKHYTas CHCTEMA.
PeaktuBHOE nBUXKEHHE. YCTPOUWCTBO pakeTsl. YpaBHeHue Memepckoro. dopmyia
[TuonkoBckoro. Mexanunueckas pabora. MomnocTs. [loreHnnansHas 1 KHHETUYECKast
sHeprus. KoHcepBaTWBHBIE W JIUCCUNATUBHBIE CuiIbl. KuHeTMyeckas >Heprus
BPAILAIOIIETOCA TEJA. 3AKOH COXPAaHEHMS YJHEPTUH B MeXaHUKe. [IpocTeie MexaHU3MBI
n ux KII. IIpeBpamenus sneprun. MoMeHT UMITyJibca. 3aKOH COXPAaHEHHSI MOMEHTA
uMItyabca. Kunernueckast SHEprusi Bpalaromerocs TBEPAOro Tela.

IIpakmuka. OmnpeneneHUue HUMITyJIbca Tela W 3aMKHYTOH CHCTEMBI Tell
IIpuMeHeHnEe 3aKOHAa COXPaHEHUs MMITYJIbCAa W BBIYHUCICHHE KHHEMATUYECKUX
XapaKTePUCTHUK ISl PEaIbHbIX CUCTEM M MPOIECCOB (B3PbIB, yAap, CTOJIKHOBEHHUE).
Pemenune 3a1a4 Ha 3aKOH COXPAHEHUS ITIOJTHOM MEXAHUYECKOM dHEpruu. Beruncnenue
NOTEHIMAIBHOW HSHEPrUM Tejda B TOJE TSHKECTH M yHnpyro nae(popMupoBaHHOU
npyxkuHnbl. Pacuer pabotel, MomHocTy U KII/] pa3nuunbix MexaHu3MoB. Beruncienue
IapaMeTpOB BpAlIAaTEIbHOIO JBMKEHHMS C IPUMEHEHUEM 3aKOHA COXPaHECHUS
umnyJibca. Pemenne KOMOMHUPOBAHHBIX 337a4 HA IPUMEHEHUS 3aKOHOB COXPAaHEHUs
B MEXAHUKE.

dopma noodgedeHus umo208.; KOHTPOJIbHAs paboTa, KOHTPOJIBHBINA TECT.

JlabopaTopHBIN IKCIIEPUMEHT

Ilpakmuka. llocne wu3ydeHUs KaXIOW TeMbl NPOBOAMUTCS J1abOpaTOPHBIM
HKCIIEPUMEHT, B XOJ€ KOTOPOro OOy4YaronIMecsi He TOJbKO OTpadaThIBAIOT HABBIKU
MOCTAaHOBKHM (DU3UYECKOTO HKCIIEPUMEHTA, IO U OCYIIECTBIISIOT ONBITHYIO MPOBEPKY
3aKOHOB M 3aKOHOMEpHOCTEH  Mexay  (U3MYEeCKMMHU  [apaMeTpami,
XapaKkTepU3yILMMHA MEXaHUYECKOE IBUKECHUE.



[Tepen HayanoM Kaxjaoro NpakTUKymMa MPOBOJIUTCS MHCTPYKTAX MO TEXHUKE
0€30MacHOCTU U MTpaBuiIaM MOBeICHUs B (U3MUECKON JabopaTopuu.

JIabopaTopHBIi SKCIEPUMEHT MPOBOJIUTCA B (hOPME «BEPTYIIKI», T.€. BO BpEMs
€ro IpoBelieHUs, 00ydJaroumecs BBIMOJHAIOT mo 3-4 paboTel B mapax. [lo xaxmoii
pabote oOydarouuMcss He0OXOAUMO TOJATOTOBUTH MUCHMEHHBIA OTUET U 3alIUTHUThH
paboty B hopme cobeceoBaHuS.

[lepeyenr paboOT abOPATOPHOTO HSKCHEpPUMEHTA (MPEACTABIEH MOJHBIN
MepeyYeHb SKCIEPUMEHTANBHBIX paldoT, Mearor AeiaeT BhIOOp MPOBEICHUST PadOT C
y4E€TOM MHAUBUAYATBHBIX 0COOEHHOCTEH 00yJaronuxcs, padoT Mo MPOBEPKE 3aKOHOB
COXPAHEHHUS BBIHOCSITCS HA JICTHUI MHTEHCHUB!

Kunemartuka
Pa6ora 1. O6pabomka pe3yrvmamos usmeperust

- [TorpemHocT! nNpsAMbIX U3MEPEHUN.

- [TorpemHocT KOCBEHHBIX U3MEPEHUM.

- Y4Y€T Cy4yalHbIX NOTPEIIHOCTEN.

- MeTo1 HAaUMEHBIINX KBaJAPATOB.

- I'padnueckoe npencTaBiaeHrUE SIKCIEPUMEHTAIIBHBIX PE3YJIHbTaTOB

Pa6ora 2. Kunemamuka npsamoauHeiuHo20 08UHCEHUSL

- I3Mepenue cpenHeil CKOPOCTH IBUKEHNUS TEIA.

- [IpoBepka paBHOYCKOPEHHOI'O BU/1A IBUKCHUS.

- U3mepenne yckopeHus Tena.

- I3mepeHnne MrHOBEHHOM CKOPOCTH JBUKEHUS TEa.

Pabora 3. Kunemamuka epawjamensrno2o 08udiceHus

- U3mepenne cpegnen yriioBoi CKOPOCTH BPAILICHUS.

- [IpoBepka paBHOYCKOPEHHOT'O XapakTepa BpalllCHUSI.

- U3mepeHne yrimoBoro yCKOpeHus Tena.

- OnpenesieHre MTHOBEHHOU YTIIOBOM CKOPOCTH.

- Pacuér MrHOBEHHBIX 3HAQUYEHUU MEPHOJA, YACTOTHI M JIMHEWHOU CKOPOCTHU
BpAIllaTEJIbHOTO JIBM)KEHUS TEa.

Padota 4. Kunemamuxa xonebamenvHo20 08UNCEHUS

- I3amMepenue nepuoia kojie0aHuii MaTeMaTHYEeCKOro MasiTHUKA.

- 3aBUCUMOCTh TIEpHOJIa KoJieOaHUS MaTEeMaTUYEeCKOTO MAasTHHKAa OT
aMILTATYIBI.

- 3aBUCUMOCTh TEpHOJia KOJieOaHUS MAaTeMaTHYECKOro MasiTHUKa OT MacChl
rpysa.

- 3aBUCUMOCTh Tepuojia KoJIeOaHUs MaTEMAaTUUYECKOTO MAasiTHUKA OT JIJIUHBI
MasTHHUKA.

- UccnenoBanue 3aTyxaHus KojieOaHU MasiTHUKA.



JIunamuka

Padora 1. Junamuka npsamonunetino2o 08uiceHus
- UccnenoBanue 3aBUCMMOCTH YCKOPEHUS TeJIa OT IEUCTBYIOLIEH CUJIBI.
- UccnenoBanue 3aBUCUMOCTH YCKOPEHUS TEa OT MAacChl TeJla

Pa6ora 2. /{lunamuxa epawiamenbHoco 08UNCeHUs

- UccnenoBanme 3aBUCUMOCTH YTJIOBOT'O YCKOPEHHUS Tela OT MOMEHTA CHIIBI IIPU
MMOCTOSTHHOM MOMEHTE MHEPIIUH.

- UccnenoBanue 3aBUCMMOCTH YCKOPEHHUS TeJla OT MOMEHTa MHEPIIUHU TeJla Mpy
ITOCTOSTHHOM MOMCHTE CHIIBL.

Pab6ora 3. /[unamuxa konebamenbho2o 08UNCEHUS

- lunamuka kKosie0aHU MaTEMaTHYECKOTO MasATHUKA.

- N3yuenue konebaHuili Gpu3NUeCKOro MasiTHUKA.

- OnpeneneHre MOMEHTOB HHEPLIMH TEI METOI0M KOJIeOaHUI.
- UccnenoBanue 3aKoHa 3aTyXaHUs KOJeOaHUN MasiTHUKA.

- BeinyxaeHnsie konebanus. PezonaHc.

Paoora 4. Cmamuxa

- OnpeesieHue IeHTpa TAKECTU TIIOCKUX OJHOPOIHBIX TEJ ¢ TOMOIILIO OTBECA.

- Pacu€T nienTpa TAKECTU COCTaBHBIX MJIOCKUX TEJ.

- YcIiioBUE paBHOBECHS TEJ, UMEIOIIMX OCh BpaleHus. [I[paBuio MOMEHTOB.

- 'mppocratuka. 3akoH Apxumena. 3akoH llackans.

- OmnpeneneHue  IJIOTHOCTH — BEIIECTBA  METOAOM  THAPOCTATHYECKOIO
B3BEIIIMBaHUSL.

3aKoHbI COXpaHeHUsl (PKCIIEPUMEHTANIbHAS MMPOBEPKA 3aKOHOB COXPAHEHUS B
MEXaHUYECKHUX MPOIeccax MPOBOAMTCS B paMKax JCTHEIO HHTCHCHBA).
Pabora 1. 3axon coxpanenus mexanuueckou suepeuu
- IIpoBepka 3aKoHa COXpaHEHUSI MEXaHUYECKON YHEPTHH.
- IlpuMeHeHME 3aKOHA COXPaHEHUsS HHEPTUM K OINPECICHUI0 MTHOBEHHOU
CKOPOCTH TeJla Ha HAKJIOHHOM IMJIOCKOCTH.
- [IposiBnenne 3aKoHa COXpaHEHUS SHEPTUH B KOJI€OATETLHOM JIBHYKCHHH.
Pabora 2. 3axon coxpanenus snepeuu 60 6pauamenbHOM OBUNCEHUU
- I3smepenue cuiibl TpeHHs BO BpaliaTeIbHOM JIBIKEHUU.
- OnpeesieHre YHEPTUN BPAIIATeIbHOTO ABUKEHUSI 1 MOMEHTA HHEPIUU OJI0Ka.
- 3aKOH COXpaHEHHUs MEXaHUUYECKON PHEPryuu MpU KaueHUH TeJla Ha HAKJIOHHOU
MJIOCKOCTH.
- OmnpeneneHre MOMEHTa WHEPIUH WIMHAPUYECKUX TEJ W IIapOB MpHU
CKaTBIBAHWU WX C HAKJIOHHOM TIJIOCKOCTH.
Pabora 3. 3axon coxpanenus umnynvca
- Koaddutment BoccTaHOBICHUS TIPU YIPYTOM CTOJTKHOBEHUU
- [IpoBepka 3aKoHa COXpaHEHUSI UMITYJIbCA MPU CTOJIKHOBEHUH YIPYTUX TEl.



- IIpoBepka 3aKoHa COXpAHEHUSI UMITYJIbCa HA CUCTEME MAsITHUKOB.
PadoTa 4. [Ipumenenue 3aKoH06 coXpaneHus 8 3a0a4ax MexaHuxku

- Onpenenenne K03(PpGUIIMEHTA TPEHUS CKOJIbKEHHS HA HAKJIOHHOM TUIOCKOCTH.

- OnpeneneHnue CKOPOCTH BbUIETA TEJA C HAKIIOHHOM MIIOCKOCTH.

- HccnenoBanue cuibl TPEHHUSI Kauy€HUS METOJOM HAKJIOHHOTO MAasTHHKA.
(3aBucuMoOcTh KOd(UITMEHTAa TPEHUS KAadyeHUsS OT pajuyca KaTSIIerocs Teia, OT
MaTtepualia MOBEPXHOCTEN TEJ, OT CUIIbI HOPMAJIBHOTO AaBJICHUSA).

- Hccnenoanne  a’poAMHAMHYECKOTO  CONPOTUBIECHUS HA  IPHUMEPE
MaTEeMaTUYECKOr0 MasgTHHUKA.

dopma nodgedenus umo208.; OTUET, 3aIIUTa PabOThI.

OuunMnuaaHasi NOAr0TOBKA

Bce 3aHaTHS 10 OJMMMOMAIHON MOJATOTOBKE HOCAT npakmuueckull xapakrep. B
XO0/I€ 3aHSITUH OTpadaThIBAIOTCS HABBIKM PEIICHUS OJMMIHUAIHBIX 3a7ad 110
COOTBETCTBYIOIIECH Teme. B myHkTe «Teopus» ykazaHbl BOIPOCHI, 3HAHUE KOTOPBIX
HEO0OXOIMMO JJISl PEIICHUST OJIMMITUATHBIX 3a]1a4.

Bo Bcex Temax «/Ipakmuka» — 3TO pelICHUE OJMMITUAIHBIX 3aJ/1a4u, B KOTOPBIX
OTpa0aThIBAIOTCS 3HAHUS M HABBIKK IO COOTBETCTBYIOIIEH TEME.

Dopmoti  noogedenuss umocog SABISAOTCI «HOBOTOAHSAS onMMIIUAIa» U
pe3yJIbTATUBHOCTh y4yacTUsi BO Bcex aTamax BcOIll, B onmummnuaaax, BXOISIIUX B
ITepedens onmumnuaz mkojgabHUKOB PCOIL

Tema 1. TeroBbie BICHUS

Teopus. Pacuer KOonu4ecTBa TEIJIOTHI MIPU PA3IMYHBIX TEIUIOBBIX MpOLEccax.
VYpaBHeHue TemnoBoro OanaHca. TemniaoBble MOTEPU U TEILUIONPOBOAHOCTh. 3aKOH
Hprorona-Puxmana. @a3oBble MNEpexobl. YJelbHAsA TEIMIOEMKOCTh BEIIECTBA.
VYaenbHas TEIUIOTa CrOpaHMs TOIUIMBA. Y I€JbHAs TEIUIOTA IUIABJICHUS. Y elbHAs
TEIJI0Ta MapooOpa3oBaHUI.

Tema 2. DnexkTpuyeckue SBICHUS

Teopus. dnekTpuyeckue 1enu. Pa3BeTBICHHbBIC JIEKTPUUECKHUE LIenU. MeToIbl
pacueTa CHMMETPUYHBIX cXxeM. HenuHelHble  3JIEMEHThl U BOJIbTaMIIEpPHBIE
xapakrepuctuku (BAX).

PaGota w MOIIHOCTH »dJEKTpUYECKOTO TOoKa. 3akoH J[[xoyms — Jlenma.
DnekTpoHarpeBaresn. TepMOCONPOTUBIICHHUE.

Tema 3. Kunemaruka

Teopus. HepaBHOMepHOE nBuxkeHHE. CpeaHsisi CKOpOCTh. PaBHOYCKOpEHHOE
npuwxenne. bamnuctuka. Koopaunatel. bammmctuka. Bektopel.  bamnuctuka.
OtHOCUTENBHOCTH. OTpakeHUE.

KunemaTtuka BpaiaTeabHOTO ABUKECHUS.



Tema 4. /lunamuka

Teopus. 3akonsl HetoTona. Konnueckuii MmasitTHuk. TpyOka ¢ sxuakoctero. Cuiia
TpeHus. CBs3aHHble Tena. HaknonHas miuockocTs. Cuna yrnpyrocTtu.

Tema 5. Ctatrka u ruipocTaTuka

Teopus. Lentp macc. Llentp Tsxkectu. Teopema O NBHKEHUM IIEHTPA Macc.
Hasnenue. 'mapocratuka (yriryOJeHHbINH YPOBEHb). 3aKOH MAJIOYKH.

Tema 6. 3aKoHBI COXpaHEHUS

Teopusa. Vmnynbec. 3aKOH COXpaHeHUsi ummyiibca. Paborta. DHeprus. 3akoH
coxpaHeHus sHeprun. Meptsas netis. [ uaponuuamuka. 3akon bepnysum. J[unamuka
BpallaTeJIbHOTO  JBMKEHUA. MOMEHT uMIylibca. 3aKOHbI COXPAaHEHUS  BO
BpalaTeIbHOM JBU)KCHUU.

Tpenunru no noaroroBke k MO u PO BcOIlll, k onumnuanam u3 Ilepeuns
PCOIII; pazbopsl/aHanu3 OUMITHA]I.

Tpenunru npoBoadTcs B popMe onuMnuaabl nepes kKaxasiM 3tanom BeOlll, a
TaKKe rnepe 0TOOPOYHbIMU U (PUHATBHBIMU Typamu onmmMnuan [lepeunss PCOILL.

[Tocne kaxxaoro 3Tana v Typa OJIMMIINA] IPOBOJUTCS aHAIU3 U pa300p 3a/1aHUM.

llepeuenwv onumnuao PCOILLI, pekoOMeHTyeMbIX O0YYarOIIUMCS JJI YIaCTHS:

MockoBckasi oTUMIINAaia NIKOJIBHUKOB 10 (pusuke, I ypoBeHb

Onumnuaja mKoIbHUKOB «Pusrex», pusnka, | ypoBeHb

OTtpacneBas ¢pu3MKO-MaTeMaTHUYECKas OJIUMIHUAa MKOILHUKOB "PocaTtom",
¢usuka, [ ypoBeHb

Onumnuazna mwkoabHUKOB CaHKT-IIeTepOyprckoro rocy1apcTBEHHOTO
yHUBepcuTeTa, pusnka, I ypoBeHb

Bcepoccuiickas onmummnuaza mKkoJIbHUKOB «Bricias mpobay, ¢pusuka, 11
YPOBEHb

OnuMmmrana mKoJIHbHUKOB «JlIoMmoHOCOBY, husnka, I ypoBeHb

Onumnuazaa mwkoabHUKOB «Ilar B Oynymee», ¢pusuka, [11 ypoBeHb

Onumnuana Kypuatos, ¢pusuka, II ypoBenb

OtpacneBas onuMmmnuaaa MmKkoJbHUKOB «I'aznpomy», pusuka, Il ypoBeHb

MocKkoBcKkas olMMnuaza MKOJIbHUKOB M0 aCTPOHOMUH, | ypoBEHB

Cankr-IleTepOyprckast acTpoHOMHYECKasi OTMMITHAA, | ypoBeHB



METOINYECKOE OBECIIEYEHHUE KYPCA «MEXAHHUKA»

9 kJ1acc
Paznen, rema dopma 3aHATHS [Ipuémsl 1 METOIBI JunakTuaecKkum Texnnyeckoe ocHamenne | Popma noase-
OpraHu3alHH MaTtepua. DIEKTPOHHBIE JICHUSI UTOTOB
00pa30BaTEIHLHOTO HUCTOYHUKHU
mporecca
Tema 1. Kom6unuposannas | 1) UupopmaninonHo- 1)VueOHo-mMetoauueckoe | 1)ITepcoHabHbIi Tect/KonTpon
Kunematuka pEUENTUBHBIN. nocobue «Kunematukay |KOMIBIOTEP. pHas paboTa
2) PenipoayKTHUBHBIM. 2)PaznatouHsbie 2)IIpoekuroHHOE
3) [IpobGnemuoe MaTepUaJIbl o0opyI0BaHUE.
U3J10KEHUE. 3)LLOPs1 u ipezentanuu | 3) Hoctyn k cetu MuTEpHET.
4) YacTu4HO- 4) Caiit alexlarin.net 4) Hanwuue 37eKTpOHHOM
MTOMCKOBBIH. 5) Caiit mathus.ru TIOYTHI.
5) JlucTaHIIMOHHBIN.
Tema 2. KombOunupoannas | 1) UadopmanmonHo- 1)Yuebno-meroauueckoe |1)IlepconanbHbIi Tect/KonTpon
JnHamuka. PELENTUBHBIN. nocobue «JlnHamuka» KOMIIBIOTED. pHas paboTa
2) PenipoayKTHUBHBIH. 2)Pa3naTounsie 2)IIpoekuroHHOE
3) [IpobGnemuoe MaTepUalIbl o0opy0BaHUeE.
U3JI0KECHUE. 3)IOPs1 u ipesentanuu | 3) Jloctyn k cetu uTepHeT.
4) YacTuuHo- 4) Caiit mathus.ru 4) Hanwuue 37eKTpOHHOM
TIOMCKOBBIH. 5) http:// TIOYTHI.

5) AucTaHIIMOHHBIN.

moodle.stavdeti.ru/course

5) JdemoHCcTpallMoHHOE U
nabopaTopHoe
obopynoBanue (pU3NIECKOro
KaOWHeTa.

Tema 3. 3aK0HBI
COXpaHEHMUS.

KomMOunupoBanHas

1) NudopmanmonHo-
PELENITUBHBIMN.

2) PenpoayKTUBHBI.
3) IIpoGaemHoe

1)YueOHo-MeTou4YeCKOe
II0co0Hue «3aKOHBI
COXpaHEHUs»
2)Pa3narouyHbie

1)ITepconanbHbIN
KOMITBIOTED.
2)IIpoekuoHHoOE
000OpyI0BaHUE.

Tect/KonTpon
pHas pabora




W3JI0KEHHE.

4) YactuuHo-
ITOMCKOBBIMH.

5) AucTaHIIMOHHBIN.

MaTcpHraJibl

3)LIOPs1 1 ipe3eHTanuu
4) Caiit mathus.ru

5) http://
moodle.stavdeti.ru/course

3) Hoctyn x cetn MHTEpHET.
4) Hanuuue 3J1eKTPOHHOM
MTOYTHI.

5) leMoHCTpaluoHHOE U
nabopaTtopHoe
obopynoBaHue HU3NIECKOTO
KaOuHeTa.

JlaGoparopusbiii | JlabopaTopHas 1) [IpoGneMHbIi. 5) MHCTpYKITUH 110 JlabopaTopHoe 3amura paboT
DKCIIEPUMEHT pabota 2) [1onckoBBIH. BBINIOJIHEHHIO PaboT. o0opyioBaHue Ortuer
3) UccnenoBarenbckuii. |6) bnank otuera
Omumnuaanas | KomOunupoBanHas | OObsICHUTEIHHO- 1)Omnopusbie koHCcTekThI; | 1)[IpoeknnonHoe PesynpratusH
IIOArOTOBKA WJUTKOCTPATHUBHBIMN. 2) Ilpe3enranuu; 000py0BaHUE. OCTb y4acTus B
[TonckoBeIi. 3)Buneo paz6opel 2)IlepcoHanbHbIN OJINMIINAZIAX
HccnenoBarenbCkui. OJIMMITHA]; KOMITBIOTED.

4)OnuMmnuaaHbie 3aJaHus




PABOYAA NMPOrPAMMA KYPCA «MOJNEKYNAPHAA ®PU3UKA.
ANEKTPOOANHAMUKAN»

10 kmacce

Kypc mnpemgnaznauen s oOyuaromuxcs 10 kimacca 00pa3oBaTEIbHBIX
opranm3anuii  CTaBpOIOJIBCKOTO Kpas, IMPOSIBIISIONIMX ITOBBIMICHHBIA HWHTEPEC K
(du3HKe, OJMMITHAIHOMY JBHIKEHHIO, JEMOHCTPHPYIOIINX BBICOKYIO MOTHBAIAIO K
OO0YYCHHIO U BBICOKUE aKaJIEMUUECKUE CIIOCOOHOCTH.

B kypce wu3ydaroTcs TOHATHS H 3aKOHBI MOJICKYJISAPHOH (U3HKH |
JIEKTPOJAMHAMUKN. YPOBEHb NPEIAbSBICHHUS MaTepuana 00CCICUYUBACT MOJITOTOBKY
00y4aroIuxcss K YyYaCTHIO B BBICOKOPEHTHHIOBBIX OJMMIIMAIaX, 3HAKOMHUT C
METOZaMHA W QJITOPUTMaMHU pEIICHUs (U3NYECKHX 33134, (OPMHUPYET HABBIKU
pelIeHus 3aJad BBICOKOTO YPOBHS CIIO)KHOCTH, B TOM YHCIIC OJIMMITMATHBIX |
IKCIIEPUMEHTAIBHBIX.

B xypce npeagycmaTtpuBaetcs yriryoJieHHOE M3ydeHue (DU3UKU W OJTUMITHATHAS

MOJITOTOBKA, MPOBEACHHE JTa0OPATOPHOrO FKCIEPUMEHTA, a TAKKE PACCMATPUBAIOTCS
HEKOTOpbIE BOMPOCHI MAaTEMATUKH, HEOOXOIUMBIE JIJIsl MOCTPOCHHSI MAaTEMAaTHYECKOU
MOJIEJIN PEIICHHs PU3NYECKUX 3a/1a4 U 00pabOTKH 3KCIEPUMEHTAIBHBIX TaHHBIX.

N3ydyenne kypca (u3MKU yriayOJEHHOIO YpPOBHS IO3BOJISIET pealin30BaTh
3aJaul MpoeccroHAIbHOM OpHEHTAllMu, HAlpaBiI€HO Ha CO3[JaHUE YCIOBUN AJis
OpPOSIBJICHUS] ~ MHTEJUIEKTyaJIbHBIX M TBOPYECKUX  CIHOCOOHOCTEH  KaKIbIM
oOy4arolmumMmcsi, KOTOpble HEOOXOIMMBI JUIsl MPOJOJDKEHHs 00pa3oBaHUS B
OpraHu3alusX MNpOPECCHOHAIBHOIO 00pa30BaHUS MO  Pa3JIMYHBIM  (PUBHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATBLHOCTSIM.

Iesb: BBISIBIICHHE U Pa3BUTHE y OOyYarOIIUXCS MO3HABATEIBHBIX UHTEPECOB,
WHTEJUICKTYallbHBIX M TBOPUYECKHX CIOCOOHOCTEW, YCTOMYMBOrO WHTEpeca K
U3Y4YEHUIO0 (DU3UKU, TTOATOTOBKA OOYYAIOIIMXCS K YYaCTHIO B BBICOKOPEUTHHIOBBIX
OJIMMITHAAAX.

3anayu:

- (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS; OBJIAJICHIEC METOJIAMU HAYIHOTO
TIO3HAHWSI IPUPOJIBI;

- OCBOCHHE 3HAHHUH 00 OCHOBHBIX IMOHSATHSX, BEIUYHMHAX, (PYHIAMCHTAIBLHBIX
(bU3HYECKUX 3aKOHAX, JISKAIIMX B OCHOBE MOJICKYJISPHOU (DPU3UKH, TEPMOJIUHAMUKH,
JICKTPOINHAMUKH;

- o0yueHue  OO0OOIIEHHBIM  METOAAM  pEHICHUS  BBIYUCIUTEIBHBIX,
rpa)YeCKuX, KAYCCTBEHHBIX, OJIMMITHATHBIX M SKCIIEPUMCHTAIILHBIX 3a71a4;

- (opMHpOBaHHE YMCHHH MPUMEHATH TMOJYYCHHBIC 3HAHUSA I PELICHUS
(bu3HYECKUX 3a/1a4 Pa3InIHOTO YPOBHS CIIOKHOCTH,



- (opMupOBaHME YMEHUN NPEICTaBIATh HHPOPMAIMI0 00 H3y4yaeMBbIX
SBJICHUAX B BHJIE TaONIUI, rpauKoB, cCXeM;

- pa3BUTUE MBIIUICHUS YyYalIUXCs, WX I[O3HABATEIbHONM aKTUBHOCTH U
CaMOCTOSITEIFHOCTH TPU aAHAIW3€ M ONUCAHUU PA3NUYHBIX TEIUIOBBIX U
ANIEKTPOMATrHUTHBIX SIBJICHUSX;

- BOCIUTaHHE YOEKIECHHOCTH B BO3MOXKHOCTM TIO3HAHUS TPHUPOIBI, B
HEOOXOJMMOCTH Pa3yMHOTO MCIOJIb30BAaHUS JOCTHKEHUM HAYKU U TEXHOJOTHH NS
JaIbHEMIIero pa3BUTHS Y€I0BEUYECKOT0 00IIEeCTBa.

Pesxxum 3anaTuii:
- yriyOieHHoe u3yueHue pusznku — 4 ypoka 1 pa3 B He/Ielo;

- OJIMMITMAJIHAs MMOJrOTOBKA — 3 ypoka | pa3 B Heaelmo.

YYEBHO-TEMATHYECKHWH IVIAH KYPCA
«MOJIEKYJIAAPHASA ®PU3UKA. DJJEKTPOANHAMUKA»

Ne | HammenoBanue paznena, TeMel KommnuectBo vacos

Teopuss | Ilpaktuka | Bcero

YrayoaeHHoe uzyueHue Ppu3nku

Pazgea 1. MoaexkyasipHas pusuka 16 48 64
1. | Tema 1.1. MonekynsipHO-KMHETHYECKAs 8 12 20
TEopust
2. | Tema 1.2. dazoBble mepexos 4 8 12
3. | Tema 1.3. Tepmonnnamuka 4 12 16
4. | JlabopaTOpHBIN IKCIIEPUMEHT 16 16
Paszgen 2. JaekTpoanHamMuka 20 52 72
1. | Tema 2.1. DnexTpuueckoe mosie 4 8 12
2. | Tema 2.2. 3aK0OHBI TOCTOSTHHOTO TOKa 4 12 16
3. | Tema 2.3. MarautHoe noJie 8 8 16
4. | Tema 2.4. DnekTpoMaroHuTHast MHAYKIIUS 4 8 12
5. | JJabopaTopHbIi SKCIEPUMEHT 16 16

Bcero: 36 100 136




OauMnuaaHas NOAroToBKAa

1. | Tema 1. MexaHuka 21 20
2. | Tema 2. [ToCTOSIHHBIH TOK 9 9
3. | Tema 3. MonekynspHas pusnka 9 12
4. | Tema 4. Tepmonunamuka 15 15
5. | Tema 5. DnekTpuyecKoe mosie 33 33
6. | Tpenunru no noaroroBke k MO u PO 15 15
BcOIll, k onumnuanam u3 [lepeuns
PCOII; paz0opbl/aHann3 oJIUMITHA]L
Bcero: 102 102
Hroro: 36 202 238
COJIEPKXAHUE KYPCA

«MOJIEKYJIAAPHASA ®PU3UKA. DJJIEKTPOANHAMUKA»

B pe3yijibTaTC OCBOCHHUSA IIPOI'paMMEIL, 06yqa}oumecx JOJIKHBI BJIAJACTD
OCHOBOIIOJIararomimyMu 3HaHUSAMHU 110 MOJIGKy.TI}IpHOI‘/JI (1)I/I3HKG H JJICKTPOJAHMHAMHUKC, a
TAKKC IMPAKTHUYCCKHMMH HABBIKAMH PCHICHUA Pa3IMYHbIX 3a1da4, IIPOBCACHUIA
(1)I/IBI/I‘I€CKOF0 9KCIICPUMCHTA U aHAJIn3a €ro pe3yJbTaTOB.

anumecn JOJIZKHbBI 3HATH/IIOHUMATD:

— OCHOBHBIE TIOHSITUSI MOJICKYJISIPHOW (PU3HMKHU: TEIJIOBOE JBUKEHUE YACTHII,
Macchl M pa3Mepbl MOJIEKYJ; HACAIBHBIA Ta3;, H30TCPMUYECKUH, HN30XOPHBIMH,
n300apHBId U aaualdaTHBIM Tpolecchl; OpPOYHOBCKOE JIBIDKCHHE, MOJIIpHas
TEIJIOEMKOCTh; TeMmIiepaTypa (Mepa CpelHel KHHETHYECKON HHEPruu MOJIEKYIN);
HEOOpPAaTUMOCTh TEIJIOBBIX IMPOIIECCOB; KOJIMYECTBO, TEIJIOTA, BHYTPEHHSISI SHEPTHUS;
HACBIIICHHBIE W HEHACBIIICHHBIC TApbl; BIAXKHOCTh BO3AYyXa; AaHU30TPOIMUS
MOHOKPHUCTAIIJIOB, KPUCTAUIMUYECKME W aMOp(HbIE Tela;, yNpyrue U IIaCTUYECKHE
nedopmariuy;

— OCHOBHBIE 3aKOHBl MOJICKYJSIPHOM  (U3UKU: OCHOBHOE YpaBHEHHUE
MOJIEKYJISIPHO-KMHETUYECKONU TE€OpuH, ypaBHeHHe MeHnneneeBa-Knaneipona, CBs3b
MEXJY IapamMeTpaMH COCTOSIHHS ra3a B M30MPOLECCAX, NEPBOE U BTOPOE HAYAJO
TEpMOJIMHAMUKH, YpaBHEeHHE Maiiepa, ypaBHeHnue I[lyaccoHna;

— CYTbh OCHOBOITOJIATAIOIINX OIMBITOB MOJIEKYJISpHOU Pu3uku: onbiToB LlTepHa,
Ileppena, Jlamepra, [Ixoynsa, MenaeneeBa u Knaneiipona, Illapns, boina u
Mapmuorra, I'eit-JItoccaka, Kapno u np.;

— BO3MOXKHOCTH TIPUMEHEHHMS MOJIEKYJSIpHOW (PU3MKU: HUCIIOIb30BaHUE
KPUCTAJIJIOB U IPYTUX MAaTEPUAJIOB B TEXHUKE, TEIIJIOBBIC ABUTATENIN U UX IPUMEHEHHUE



Ha TPAHCIIOPTE, B DHEPTreTUKE U CEIBCKOM XO3SIMCTBE, METOIbI MPOPUIAKTUKHA W
OO0pBOBI € 3arpsI3HEHUEM OKPYKAIOIICH Cpebl;

— OCHOBHBIE  TOHATHUS  JJEKTPOAWMHAMUKHU:  DIIEKTPUUYECKHU  3apsn,
ANEKTPUYECKOE W MATHUTHOE TIOJIS, HAIpPSIKEHHOCTb, PAa3HOCTh IOTEHIMAJIOB,
HaIpsHKEHUE, DIIEKTPOEMKOCTh, JUIEKTPUUYECKAS MPOHUIIAEMOCTh, CTOPOHHUE CHUJIbI
u DJIC, MarHuTHasT WHAYKIHWS, MarHUTHBIM MOTOK, MarHUTHAas IMPOHHUIIAEMOCTD,
HaIpPsKEHHOCTh MAarHUTHOTO TOJISI, DJIGKTPOMArHUTHAs WHAYKIWS; CAMOWHJYKIIUS,
WHYKTUBHOCTB;

— OCHOBHBIE 3aKOHBI W MpaBWja d3JEKTpoauHaMuKu: 3aKkoH KyloHa, 3akoH
COXpPaHEHMS DJIEKTPHUYECKOIO 3apsAna, 3akoH Owma s ydacTKa M IOJHOM LIenH,
npaBuina Kupxroda, 3akon buo-Caapa-Jlamnaca, 3aKkoH 3JI€KTPOMAarHUTHOM
WHIYKIUU, paBuio JIeHia, nmpaBuiio OypaBuyuKa, IpaBuiio JEBOM pyKu

— BO3MOYKHOCTH  IPAKTUYECKOTO NPUMEHEHHS  SIBJICHMM HW  3aKOHOB
ANEKTPOAMHAMUKU: BJIECKTPOU3ZMEPUTEIbHBIE TPUOOPHI, MarHuTHas 3alllCh 3BYKa,
ANEKTPOHHO-JIy4YeBasi  TpyOKa, TMOJYNPOBOJHUKOBBIM  JHON, TEPMOPEIUCTOP,
TPaH3UCTOD;

— TUIIBI M METOABl pelIeHus 3a7ad MO0 MOJEKYyJIsIpHOH (usuke u
ANEKTPOANHAMHUKE;

Yyamuecst 10J2KHBI YMeTh:

- TMPaBUJIBLHO ONUCHIBATH M OOBSCHATH TEIUIOBBIE M 3JIEKTPOMATHUTHBIC
ABJICHHUSI U MPOLECCHI, 1aBaTh TOYHBIE ONPEACICHUS OCHOBHBIX MOHSATUN U 3aKOHOB
MOJIEKYJISIPHOM (DU3UKH U DJIEKTPOIUHAMUKH,

— pelwaTh 3aJayd Ha pacyeT KOJIMYeCcTBa BELIECTBA, MOJISIPHOM MaccChl C
MCII0JIb30BaHUEM OCHOBHOTO YPAaBHEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU ra3oB,
ypaBHeHUss ~ MeHnneneeBa-Knaneipona,  cpeaHell  KUHETUYECKOM  DHEPrUu
XAa0TUYECKOr0 ABMKEHUSI MOJIEKYJ U TEMIIepaTypbl, MOBEPXHOCTHOTO HATKEHUS
JKUJKOCTH M TAapaMeTpOB YNPYTrMX CBOMCTB MAaTEpUANIOB;, HA 3aKOH COXPAHEHUS
AIIEKTPUYECKOro 3apsija, 3akoHbl Kynona, Oma, npaBwia Kupxroda, Jlenna, 3akon
AJIEKTPOMArHUTHOM MHAYKIMU; HA JBUKEHUE W PABHOBECHE 3aPSHKCHHBIX YAaCTHI B
AIEKTPUUYECKOM U MAarHUTHOM TIOJISIX;

— paccuuteiBaTh KIIJ[ TemnoBbIx aBurateneid, paboOTy rasza, BHYTPEHHIOIO
HHEPIrHUI0 U KOJMYECTBO TEIJIOTHI B U30IIpoLIeccax U aaradaTHOM MPOLecce Ha OCHOBE
MEPBOr0 Havalla TEPMOJMHAMHUKH; BBIYUCIATh HANPSHKEHHOCTh, HAIMPSKEHHUE, CHILY
TOKa, pabOTy JIEKTPUUYECKOTO TOJIS, MIEKTPOEMKOCTh, MATHUTHYIO WHIYKIIUIO, CUITY
Jlopenna, cuiny AMnepa; onpeaeisiTh IKCIePUMEHTATBLHO apaMeTPhl JIEKTPUIECKUX
Leneu;

— n300pakaTh KAPTUHBI JEKTPUICCKUX U MATHUTHBIX TOJICH;

— QHAJIM3UPOBATh W  CTPOUTH TIpaduKH, BbIpAXKAIONIME 3aBUCUMOCTH
napamMeTpoB, XapaKTEpPU3YIOLIUX TEIJIOBbIE M DJIEKTPOMAarHUTHBIC SIBJICHUS, B
yacTHOCTH Tpaduku wuzomporieccoB, BAX u ap., nenath BBIBOJABI 00 W3MEHEHHH
bu3nYecKuX mapaMerpax u xoje (u3nIecKoro mporecca;



— CHUMAaTh TIOKa3aHWS W3MEPUTEIHHBIX MPUOOPOB M MCIOJB30BaTh WX IS
00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA,;

— MOJB30BaThCs (U3MUECKUMHU TPHOOpaMH: TCUXPOMETPOM, THUTPOMETPOM,
TEPMOMETPOM,  MEH3YpKOW,  MAaHOMETPOM;  aMIIEPMETPOM,  BOJIBTMETPOM,
MYJIBTUMETPOM.

Yray0JienHoe uzydeHue pusuku

Paznen 1. Mogekyasipuasi pusnka

Tema 1.1. MonekyIspHO-KUHETUYECKAS TEOPHUSI

Teopusi. OCHOBHBIE TOJOXEHUS MOJEKYISIPHO-KUHETUYECKON TEOpUH M UX
omnbITHBIE 000cHOBaHUA. [{uddy3us u OpoyHOBCKOE ABMKEHUE. XapaKTep JABHKEHUS
YW B3aMMOJICMCTBUSL 4YacCTHI] BenlecTBa. Monenu CTpOCHUS Ta30B, XUJIKOCTEU U
TBEPIBIX TEI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojeneid. Macca u
pa3mepsl Mosieky (aTroMoB). KonudecTBo BemectBa. [locTtosinnast ABorajpo Cpeansis
KBaJIpaTU4Hasi CKOPOCTh ITOCTYIIATEJBbHOIO JBWXKEHUS MOJIeKyn. Pacnpenenenue
Makcgenna u boneumana. OneiT HltepHa, [leppena, Jlamepra.

TennoBoe paBHOBecue. TemnepaTtypa u criocoOsl €€ uzmepenus. Llkana
temneparyp Llenbcua. WneanbHblii T1a3. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-
KUHETUYECKOU TEOPUH UICAIIBHOTO rasa.

VYpaBHeHue COCTOSIHMS HAealbHOTO raza (ypaBHeHue MeHjeneeBa-
Knanetipona). ['a3oBbie 3akoHbl. 3akoH JlansToHa. M30mporiecchl B uaeaibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ papuueckoe npeacTaBaeHUue U30IpOLIECCOB.

CBs3p  MEXIy  JABICHHUEM W CPEIHEM  KUHETHYECKOW  DHEPrUeu
MIOCTYNATEIBbHOTO TEIJIOBOTO JIBMKEHUS MOJEKYJd uHIaealbHOro rasa. CBsaA3p
a0COJIFOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEN KUHETUUYECKOM
DHEPIrUeN NOCTYNATENBHOTO TEIJIOBOTO JIBHKEHUS €€ YaCTHLL.

IIpakmuka. PeuieHne pacyeTHbIX U TpaUuecKUX 3a/ady Ha HCIOJIb30BaHUE
ocHoBHOro ypasHenuss MKT wu  ypaBHeHus cocrosHus raza. Pacuer
MHUKPOCKOIUYECKUX U MAKPOCKOIMYECKHUX MapaMeTPOB PEAIbHbIX CHUCTEM (CKOPOCTh
MOJIEKYJI, TEMIIepaTypa, JaBJIeHHUE, KOJINYECTBO BEIIECTBA, YUCIIO MOJIeKy). Pemenue
3amad Ha ypaBHeHue MenpneneeBa-Knanelipona u ra3zosble 3akoHbl. IlocTpoenue
rpaduKOB U30MPOLIECCOB U UX AHAIIU3.

Dopma noogeodenus umo208: KOHTPOJIbHAsE paboTa, KOHTPOJIBHBIN TECT.

Tema 1.2. da3oBsie nepexobl

Teopus. Peanbubie Ta3bl. YpaBHeHue Ban-nep-Baanbca. [lapooOpazoBanue u
KoHJeHcarus. Micnapenue u kutnenue. Y aefibHas TerioTa mapooOpa3oBaHMs.

Hacepiennsie n HeHachIEeHHbIE apbl. KauecTBEHHAs! 3aBUCHUMOCTD IIIOTHOCTH
W JIaBJICHWS HACBIIIEHHOTO IMapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYpPbl KUTICHUSI OT JABJICHHS B AKUJKOCTH.

BraxxaocTh Bo3ayxa. AOCOMIOTHAS M OTHOCUTENbHAS BIAXKHOCTh HackimmeHHnbie
Y HEHAChILIECHHbIE napel. Touka pockl. [lcuxpomertp. ['urpomerp.



Kputnueckoe cocrossHue BemiectBa. Pa3oBble MEPEXOAbl W JAHarpamma
COCTOSIHUSI BEILIECTBA.

TBépnoe Teno. Kpucramimueckue u amopdHbie Tesa. AHU30TPOIUS CBOWCTB
KpuctaiuioB. IlnmaBieHne W KpucTtaum3anus. YIeiabHas TEIUIOTa ILJIABJICHHUS.
Cyb6numanus. Jdedbopmarnuu tBEpRoro Tena. Pactskenue u cxxarue. Casur. Moayib
FOura. [Ipenen ynpyrux aedopmanuii. J{uarpamma pactskeHus.

TemnnoBoe paciMpeHue >XUAKOCTEN U TBEPBIX Tell, 00bEMHOE U JIMHEHHOE
pacmmpenue. [IpeoOpazoBanme »sHepruuM B (Pa30BBIX Iepexojax. YpaBHCHHE
TEIUIOBOTO OanaHca

CpoiictBa  xkuakocteid.  [loBepxnoctHoe  HaTskeHue.  Koadduument
MOBEPXHOCTHOT'O HATSHKEHHUS.

Kanmmapuasie  sBieHud. JlaBineHne 1oA MCKPUBIEHHOMW IMOBEPXHOCTHIO
xuakoctu. ®opmyna Jlammaca. KanwsipHele SBICHHUS.

lIpakmuxa. BpraucieHue mapaMeTpoB MKUIKOCTEM W TBEpPABIX TeNl (MOMYJs
Onra, ynnunenus nedopMupoBaHHOro Tefna, Kod(h(UIMEHTa MOBEPXHOCTHOTO
HATSDKEHUS, BIAXXHOCTH BO3/yXa U Jp.). PerieHue kauecTBEHHBIX U PaCUETHBIX 3a1a4
Ha KaWUISPHbBIE SIBJICHUS U (Da30BbIC MEPEXO/Ibl, aHATN3 (DA30BBIX JUATPAMM.

Dopma nodgeoenuss umo208. CaMocTosTeIbHas padboTa.

Tema 1.3. TepMoauHaMuKa

Teopusa. Tepmoamnamuueckas (TJl) cucrema. BHelmiHue W BHYTpPEHHHUE
napametrpel. [lapaMeTpbl TEPMOAMHAMUYECKONW CHUCTEMBbI KaK CpPEIHHE 3HAYCHUS
BEJIMYMH, OMUCHIBAIOIINX €€ COCTOSIHNE Ha MUKPOCKOIIMYECKOM YpOBHE. BHYTpeHHsA
SHEprus Tena.

DOnemeHTapHas paboTa B TepMOouHaMuKe. Beiuncnenue paboTsl 1o rpaduky
npouecca Ha pV-auarpamme.

KomnuectBo Temmorel. TemmoéMkocTh Tena. YaenbHas W MOJSpHAS
TEIUIOEMKOCTH BELIECTBA. Y paBHeHUE Maliepa. Y aenpHas Teriora CropaHust TOILIMBaA.
Pacuér xonuuecTBa TEIIOTHI IPH TerUionepenaye. AaunabaTHbIi polecc.

IlepBbIii 3aKOH TEpMOAMHAMHMKH. TEIUIOEMKOCTH Ta30B IPU IOCTOSHHOM
JIABICHUM M TIOCTOSTHHOM oOOBeMe. TermmoeMKOCTh TBEpAbIX Tell. BTopoi 3akoH
TepMoauHaMHUKU. HeoOpaTUMOCTh MPUPOIHBIX MPOIECCOB.

TerutoBbie MamnHbl. [IpuHIUI AericTBUA TEIOBBIX aBurarenen. [lukn Kapno.
KIIJI TensioBoro aBuraters.

Ilpakmuxa. PemieHue pacueTHBIX M rpadUUecKUX 3aJady Ha MPUMEHEHUE
MEPBOTO 3aKOHA TEPMOJAMHAMHUKH, pACUET TEPMOAMHAMUYECKUX MApaMETPOB B
Pa3IMYHBIX COCTOSIHUSAX MJEaIbHOIO rasza, padotsl raza, KIIJ[ TremioBoro npurarens.

Dopma nodgedenus umo208: KOHTPOJIbHasE paboTa, KOHTPOJIBHBIN TECT.

Pa3znes 2. JiekTpoanHaMHUKa

Tema 2.1. DnekTpuyeckoe mnojue

Teopus. DOnextpuzanus Tel. ODJIEKTPUYECKUM 3apsi. 3aKOH COXpaHEHUs
ANIEKTpUYECKoro 3apsiga. B3aumoneiicTBue 3apsanoB. ToueuHble 3apsibl. 3aKOH
Kynona.



Onextpuyeckoe 1mosne. Ero  pgeiicTBUE Ha  3JIEKTPUUYECKUE  3apsiibl.
HampsokeHHOCTh  3yiekTpuyeckoro mnosst. Jluaum HanpspkeHHocTH. OgHOpOAHOE
anekTpudeckoe noie. [IoTok HanpspKEeHHOCTH deKTpruyeckoro nois. Teopema [Maycca
U €€ IPUMEHEHUE IS pacueTa 3JIEKTPUUECKUX MOJIEH.

IToTeHIMaNBHOCTD 3JIEKTPOCTATHYECKOr0 MOJsA. Pa3HOCTh NOTEHLHAIOB U
HanpspkeHue. [loTeHumanpHas »HEprus 3apsga B DIJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHman 31eKTpocTaTuYecKoro nojist. Cea3p HAPSHKEHHOCTH IOJISI U Pa3HOCTH
NOTEHIMAIOB JJI  3JEKTPOCTATUYECKOro Tmoyid (KaKk OJHOPOAHOTO, TakK U
HEOJHOPOHOTO). PaboTa 3eKTpOCTaTUYECKOTO MOJIS.

[IpuHUMI Cynepro3uLMH 3JIEKTPUIECKUX MOJIEH.

[Tone Ttoueunoro 3apsma. Ilome paBHOMEepHO 3apspkeHHOW cdepnl. [lome
PaBHOMEPHO 3apsDKEHHOro mno oO0béMy 1miapa. Ilome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JHHMI HanpsDKEHHOCTH 3THUX MOJNEH U
HKBUIIOTCHIIMAJIBHBIX IOBEPXHOCTEN.

IIpOBOHUKHM B 3JIEKTPOCTATUYECKOM IIOJIE. Y CIIOBUE PAaBHOBECHS 3apsIOB.
JIMDJIEKTPUKK B 3JIEKTPOCTATUYECKOM MoJe. JIudyeKTpuueckas MPOHHUIAEMOCTb
BEILIECTBA.

KoHgeHcaTop. DneKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KoHJeHcaTopa. llapamnensHoe coennHeHHMe KOHIeHcaTopoB. llocienoBaTensHOE
COEIMHEHHE KOHJIEHCATOPOB. DHEPIrUs 3apsHKEHHOTO KOHAEHCATOPa.

JIBr>KeHHE 3aps>KEHHOW YaCTUIBI B OJJHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

IIpakmuxka. Penienrie Ka4eCTBEHHBIX 33]1a4 10 AJIEKTPOCTATUKE (AINEKTPU3aALU,
npoBojsLme cepbl), 00bsICHEHNE HAOTIOJAEMBIX JEKTPUUYECKUX sBJICHHN. Pacuer
CWJIbl B3aUMOJEHCTBUSA JJIEKTPUUECKUX 3apsA0B, €MKOCTH, 3apsla M HHEPruu
koHaeHcaTopa. [locTpoenne rpadukoB 3aBUCHMOCTEH SJEKTPUUYECKUX IMApaMETPOB
3apSKEHHBIX T€J OT KOOPJIUHAT.

dopma nodgedenus umoz208.; CaMoCToATeIbHas paboTa.

Tema 2.2. 3akOHBI TOCTOSTHHOTO TOKA

Teopusa. Cuna toka. [IocTOSSHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS ITOCTOSTHHOTO
aneKTpuyeckoro Toka. Mcrounmku toka. Hanpsbxenune u 3/C.

3akoH OMa JuIsl ydacTKa LHenu. DJIEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTD
COINPOTHUBJICHUSI OJJTHOPOAHOTO MPOBOAHUKA OT €ro JJIMHBI U TJIOMIAX MONEPEYHOrO
CEYEeHUs. Y IETbHOE CONTPOTUBJIEHNE BEIIECTBA.

[TocnenoBarenbHOE, MAPAILICIBHOE, CMENIAHHOE COCIMHEHHWE IPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmna Kupxroda.

PaGora onexktpuyeckoro Toka. 3akoH JDxoyms—Jlennma. MomHOCTh
AJEKTPUYECKOTO TOKA. TermoBasi MOIIHOCTb, BBIAEIsAEMAst HA PE3UCTOPE.

OJIC 1 BHyTpEHHEE CONTPOTUBIICHUE UCTOYHUKA TOKA. 3akoH OMa 115 TOJTHOM

(3aMKHYTOM) 2JIEKTpUYECKOW Ienu. MoIHOCTh MCTOYHMKA Toka. KopoTkoe
3aMBIKaHUE.



DNEKTPUYECKUM TOK B PA3IMYHBIX Cpefax. DJIEKTpUYecKass MPOBOJIUMOCTD
PAa3JIMYHBIX BEIIECTB. DNEKTPOHHAS MPOBOAUMOCTD TBEPABIX METAIIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u MpUMecHast MIPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [omympoBoHUKOBBIE TPHUOOPHI.

OJEKTPUYECKUM TOK B BJEKTPOJIUTAX. ODJIECKTPOIUTHYECKAs TUCCOIUALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

DIIEKTPUYECKU TOK B razax. CaMOCTOSATENbHBINA U HECAMOCTOSATEIIbHBIN pa3ps.

IIpaxmuxa. Pemienne pacueTHbIX 3a7a4 Ha 3akoHbl OMa, 3akoH /[xoynsa-JIeHna,
Ha pacyeT CONPOTUBICHHUN IOCJIENOBATENIBHOTO W MAapAJUIEIBHOIO COCIMHEHUN
MPOBOJAHUKOB. Pacuer pa3BETBICHHBIX ANEKTPUUYECKUX LEMEeH ¢ HCIOJIb30BAHUEM
npaBusl Kupxroda. IlocTpoeHne W aHain3 BOJIbTa-aMIIEPHBIX XapaKTEPUCTUK
PE3UCTOPOB, PACTBOPOB 3JIEKTPOJIUTOB U TOJYIPOBOJHUKOB.

Dopma noogeodenus umo208: KOHTPOJIbHasE paboTa, KOHTPOJIbHBIN TECT.

Tema 2.3. MarauTHoeE 1oJie

Teopus. B3auMOJelUCTBUE MOCTOSIHHBIX MArHUTOB W MPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bektop wMarHuTHONM wWHAYKUMU. [IpuHUOMN cynepno3uiuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON WHTYKIMH.

MarHuTtHoOe€ 1oJjie TPOBOJHUKA C TOKOM (IPSMOTO IPOBOJIHUKA, KATYIIIKH

Y KpyroBoro Butka). OneIT Opcreaa.

Cuna Amnepa, e€ HanpasieHue u Moayib. Cuna JlopeHua, €€ HanmpaBiaeHUE U
MOJYyJib. JIBI>KEHUE 3apssKEHHOM YacTUIlbl B OJJHOPOJIHOM MAarHUTHOM mojie. PaGota
cuibl Jlopenna.

MarnutHoe noJje B BemecTBe. eppoMarHeTUKu, rnapa- u JuaMarHeTUKHY.

IIpaxmuxa. BelunciieHe MHAYKIIMA MarHUTHOTO 1oJ1sl. PacueT cuibl Ammnepa u

JlopeHua, napaMeTpoB IBUKEHUS 3aPSKEHHBIX YaCTUL B MATHUTHOM I10JIE.

Tema 2.4. DnekTpoMaraHuTHas HHIYKITUS

Teopusa. SIBneHue >M€KTPOMArHUTHOW MHAYKIMH. [IOTOK BEKTOpa MarHWUTHOU
naaykuun. OJIC wuHAyKOMM. 3aKOH »HIEKTpOMarHuTHOW wuHAykiuu Dapazges.
Buxpeoe anexkrpudeckoe noiie. Toku Oyko.

OJIC uHAYKIMK B TPOBOJHUKE, JIBMXKYIIEMCS] B OJTHOPOJTHOM MAarHUTHOM TIOJIE.
ITpasuno Jlenua.

NupyktuBHOCTh. KaTymika HWHAYKTUBHOCTHM B 1I€NM TOCTOSIHHOTO TOKA.
SArnenne camonnaykuun. IJ1C caMOMHAYKIMUA. DHEPIUsi MATHUTHOTO MOJI KaTYIIKU
C TOKOM. DJIEKTPOMArHUTHOE TOJIE.

llpakmuxa. PemieHne Ka4yeCTBEHHBIX W PACUCTHBIX 33Ja4 Ha NPUMEHEHUE
3aKOHA OJJIEKTPOMAarHUTHOM WHAyKIMM U npaBuia Jlenna. Beruucnenne 3]1C
CaMOMHAYKLWH, SHEPIrUA MAarHUTHOT'O TIOJISL.

Dopma nodgeoeruss umo208. TeCTUPOBAHUE.



JlabopaTopHbIii IKCIIEPUMEHT

Ilpakmuxa. Tlocne wu3ydeHUs KaXIO0H TEMbI IPOBOAUTCS JIabOpaTOPHBIN
HKCIIEPUMEHT, B XOJI€ KOTOPOro OOydYaronIuecsi He TOJbKO OTpadaThIBAIOT HABBIKU
MOCTAaHOBKU (DU3UYECKOTO HKCIIEPUMEHTA, IO U OCYIIECTBIIAIOT OMBITHYIO MPOBEPKY
3aKOHOB M 3aKOHOMEpPHOCTEH  Mexay  (QU3NYECKUMHU napameTpamu,
XapaKTEPU3YyIOIIMUMH TETUIOBbIE, DJIEKTPUYECKUE U MATHUTHBIC SIBJICHHUS.

[lepen HayanoOM Ka)KIOTO MPAKTHKyMa MPOBOAMTCS MHCTPYKTAX IO TEXHUKE
0€30IacHOCTH U MpaBUiiaM MOBECHUS B GU3NUECKOMN TabopaTopuu.

JIaGopaTopHBIil SKCIIEPUMEHT TPOBOAUTCA B POpME «BEPTYILIKN», T.€. BO BpeMs
€ro MpOoBEACHHUA, O0yJaroUIecs BBIMOMHAIOT 10 3-4 pabotsl B mapax. [lo kaxmoi
paboTte 0OydaromMUMcs HEOOXOJUMO TOJATOTOBUTH MUCHMEHHBIM OTYET U 3alUTHUTH
paboty B popme cobecenoBaHMsI.

[lepeuenp paboT nA0OPATOPHOTrO OKCIEpUMEHTa (TIPEACTaBIEH MOJHBIN
nepeyeHb HKCIEPUMEHTAIbHBIX padoT, MeAaror JejaeT BbIOOpP MPOBEACHUS padoT ¢
y4€TOM HHIUBUAYaJIbHBIX OCOOEHHOCTEH OOy4YaroIIMXcsi, pabOThl MO MAarHETU3MY
BBIHOCSITCSI HA JICTHUI HHTCHCUB):

Pasznen 1. MosekyasipHas pu3uka

Pa6ora 1. Bazxocmb srcuoxocmetl u 2a3o8

1. U3mepenune BsA3KoCTH ra3zoB MetofoM Ilyazeits.

2. Pacuér mapamerpoB atmocepHOro Bo3ayxa (IMJIOTHOCTH, KOHIICHTpAIUS
MOJIEKY, 3PHEKTUBHBIN TUAMETP, ITTMHA CBOOOIHOTO MTpobera, BI3KOCTh).

3. 3mepenue BA3KOCTH XuAKOCTH MeTogoM CToKca.

PadoTa 2. 3axonsl udeanvuuix 2azoe

1. IIpoBepka 3akoHa boiins-Mapuorra.

2. [Iposepka 3axona [laps.

3. AGCOJIFOTHBIN HOJIb TEMIIEPATyPHI.

4. Ypasuenne Knaneitpona-Meneneesa.

5. IIpoBepka 3akona I'eii-Jlroccaka.

Pa6ora 3. Brasicnocms 6030yxa

1. Onpenenenre OTHOCUTENBHON BIAKHOCTH BO3/1yXa IIPU TTOMOIITY TUTPOMETPA
BUT.

2. Onpenenenne abCOTIOTHON BIAXKHOCTH BO3/1yXa.

3. OnpeneneHne TOYKA POCHI I BO3IyXa B KaOMHETE.

JucrannionHoe oOydeHue. J[MCTaHIIMOHHOE BBINOJHEHHUE TECTa U PEILICHHE
KOHTPOJILHOM paboThl «MoJiekyspHas hu3uka.

Pabora 4. Tennosoe pacuupenue

1. Onpenenenue kodpPuIeHTa TEMIOBOTO PACIIUPEHUS CTANH.

2. Onpenenenre Ko3QPUIMEHTa TEIIOBOTO PACIIUPEHUS IS aTFOMUHUS.

PaGora 5. Tepmomempus

1. TemnepaTypHbIE HIKAJIBI.

2. 'pamynpoBka TepMoMeTpa COMPOTUBIICHUS.

3. I'panyupoBka TepmucTopa.

4. I'pamyupoBKa TEPMOIIAPHI.



5. Iuddepennmansuas Tepmonapa.

Pabora 3. [losepxnocmnoe Hamsdicenue 8 HCUOKOCMsX

1. U3mepenne kod(pduImeHTa MOBEPXHOCTHOTO HATSDKEHUS KAMMUISIPHBIM
METOJIOM.

2. smepenne koddduiieHTa MOBEPXHOCTHOTO HATSKEHHSI METOJIOM OTphIBA
KOJICII.

3. U3smepenue ko3 uIrieHTa MoOBEpXHOCTHOTO HATSHKEHUSI METOJIOM Karelb.

Pa3nen 2. JiaeKTpoAuNHAMHKA

Paodota 1. [suoicenue snexkmpornos 6 anexkmpuueckom noie. Ocyunnozpagh

1. /IBv>keHUE AJIEKTPOHOB B MPOAOJIBHOM 3JIEKTPUUECKOM TOJIE.

2. JIBWKeHWE AJIEKTPOHOB B TTOTIEPEUYHOM ICKTPUUECKOM IIOJIE.

3. M3Mepenune 9yBCTBUTEIIBHOCTH AJICKTPOHHOIYYEBOM TPYOKH.

4. CiokeHue MeKTPUIECKUX KoJieOaHuM OJIHOTO HarpaBieHus. buenus.

5. CnoxxeHrue B3aMMHO TMEPIEHIUKYISIPHBIX TapMOHUYECKUX KoJieOaHUH.
®urypsl Jlnccaxy.

PadoTra 2. Dnexkmpoémxocmob. Konoerncamopul

1. 3aBUCHUMOCTB AJIEKTPOEMKOCTU KOHJIEHCATOPA OT TUIOIIAIN TIJIACTHH.

2. 3aBUCUMOCTh DJIEKTPOEMKOCTH KOHAEHCATOpa OT PACCTOSHUS MEXITY
MJIACTUHAMM.

3. U3mepenune nUAAEKTPUYECKON MPOHUIIAEMOCTH JUDIICKTPHKA.

4. EMKocTh GaTapen KOHAEHCATOPOB MPH MOCIEI0BATENFHOM 1 TTApaieIbHOM
COCIMHEHUHU.

JluctaniiionHoe oOydeHue. J[MCTaHIIMOHHOE BBINOJIHEHUE TECTa U PEIICHHE
KOHTPOJBHOM pabOThI « ITEKTPUUECKOE TIOJIEY.

Padorta 3. 3axoH Oma Juid ey NOCTOSHHOT'O TOKa

1. Usmepenne DJIC uctouHuka Toka.

2. 3smepeHune BHYTPEHHETO CONMPOTUBIICHUS NCTOYHHUKA TOKA.

3. 3yueHne 3aKOHOB IOCJIENOBATEILHOTO W MApaIETbHOTO COCIMHECHHUS
MPOBOJHUKOB.

4. DKCTIEpUMEHTAIILHOE NCCIIEOBAHHUE U PACUET CIIOKHOM AIEKTPHUUECKOM IIeNH
no npaBuiaM Kupxroda.

5. Pacnipenenenue HanpspKEHUN U 3apsiioB HA KOHJIGHCATOPAX B CIIOKHOM IIETTH.

Pabora 4. BonpTraMmnepHble XapaKTEPUCTUKHA MATEPUAIIOB

1. BAX Mmetajuios.

2. BAX p-n-nepexona.

3. BAX a51eKTpoBaKyyMHOT'O THO/IA.

4. BAX ra3oHaroIHeHHOTo 1uoja (TUpaTpoHa).

5. HaGnroneHnue Toka B DJIEKTPOJIUTAX.

PabGora 5. /[susicenue snekmporoe 6 MazHumMHoOM noie

1. Habmonenune neiictBus cwmibl JlopeHIla Ha IIOTOK DJIGKTPOHOB B
AIIEKTPOHHOIYYEBOM TpyOKe.

2. UccnenoBanne JBWKEHHSI DJEKTPOHOB B MPOJOJIBLHOM  IOCTOSTHHOM
MarHMTHOM TIOJIE.



3. UccnenoBanue MABWXKEHHUS DIEKTPOHOB B  MPOJOJBHOM IEPEMEHHOM
MAarHuTHOM IIOJIE.

4. HaGmonenue 3¢ dexra Xoia.

Padora 6. Macnumnoe none. Uzmepenue uHOyKyuu MacHumHo20 noas 3emiu

1. HaGnrofieHue MarHUTHBIX CBOMCTBA Pa3IMUHbIX BEIIIECTB.

2. MarnutHoe nosie. [lonydeHne MarHuTHBIX CIIEKTPOB MOCTOSIHHBIX MarHUTOB.

3. I3MepeHue TOPU3OHTAIBHOM COCTaBISAIONMIEH WHAYKIMH MO 3eMIH
MetonoM [aycca.

4. I3MepeHne TOpU30HTAJIBHON COCTABISIIONIEN WHAYKIUU TOJA 3eMJU
METOJI0M OYyCCOJIH.

5. IIpoBepka 3akoHa bruo-Capapa-Jlamaca.

Pa6ora /. MccnenoBanre MarHuTHOTO TUCTEPE3UCca

1. HaGmronenue  MarHUTHOTO  THUCTEpe3uWca  CTald M OMpeJesieHue
XapaKTEPUCTUK (PeppOMArHETHKA.

2. [lomyueHnue KpuBOM NMEPBUYHON HAMArHUYEHHOCTH (peppOMarHeTrka.

Dopma nodgeoernuss umo208. OTYET, 3alIUTa PadOT.

OumMnuaaHasi NOAr0TOBKA

Bce 3aHaTHs 10 OJMMMONAIHON MOATOTOBKE HOCAT npakmuueckull xapakrep. B
X0/l 3aHSITUH OTpadaThIBAIOTCS HABBIKM PEIICHUS OJMMIUAIHBIX 3a7ad 1o
COOTBETCTBYIOIIECH Teme. B myHkTe «Teopus» ykazaHbl BOIPOCHI, 3HAHUE KOTOPHIX
HEOOXOIMMO JJISl PEIICHUST OJIMMITUATHBIX 3a]1a4.

Bo Bcex Temax «/Ipakmuxay — 3TO pelIeHUE OJIUMITUAIHBIX 33/1a4d, B KOTOPBIX
OTpa0aThIBAIOTCS 3HAHUS M HABBIKK MO0 COOTBETCTBYIOIIEH TEME.

Dopmoti  noogedenuss umocog SABISAOTCT «HOBOTOmHSAS onMMIUaIa» U
pe3yJIbTaTUBHOCTh y4acTus BO Bcex 3Tanmax BcOIIl, B onummnuamax, BXOASAIIUX B
[Tepeuens onmumnuaz mkojdbHUKOB PCOI

Tema 1. Mexanuka

Teopusa. 3akoH NaANOYKU. J[BMKEHHME MO OKPYKHOCTH. OTHOCUTEIBHOCTH
nBwkeHus. ['paButanumsa. Jlunamuueckue CBs3u. KOHCEpBaTUBHBIE CHUCTEMBI.
Heynpyrue B3aumoneiicteusi. Cockanb3biBaHUE CO chepbl. YTpyrue B3auMoIeCTBHS.
Merton BupTyanbHbIX epeMenieHui. OCHOBBI TEOPUU Pa3MEPHOCTEM.

Tema 2. IlocToSHHBII TOK

Teopusi. DneKTpuuecKHe IIeNMHU. Pa3BETBICHHBIC JJICKTPUUECKHUE IICTIH.
CuMMeETpUYHBIE AJIEKTPUYECKHUE IeMM. MeTobl pacyeTa CONMPOTUBIICHUS CIIOKHBIX
uenen. PeanbHble ICTOUHUKY TOKA.  HenuHENHbIE 3JIEMEHTBI W BOJBTAMIIEPHBIC
xapaktepuctuku (BAX). DnekTpoaBuraTeiu.



Tema 3. MonekynsipHas ¢pusmnka
Teopus. Boznymnbii map. Cmecu razos. TpyOka co pryTero. M3omponeccsl.

VYpaBuenue coctosuus raza. Chepuueckuid cioit. ['az-npyxuna. [lonBogubie
paboTHI.

Tema 4. Tepmoannamuka
Teopusa. UccnenoBanue aHuzoTponuu. BHyTpenHss sHeprus. Pabora rasa.
[lepBoe Hauano TepmoauHamMuku. TermnooOMeH. TennoeMKocTh rasa.

Tema 5. Dnexrpuueckoe moJse

Teopua. 3axon Kynona. 3apsbkeHHas 1uiactuHa. Teopema [I'aycca.
HanpsikeHHOCTh 3iekTpudeckoro mojs. IloreHnuan snektpudeckoro mois. BAX.
Henuneitasie snemenTsl. [IpoBonsmue chepbl. DHEprust 3apsaoB. DIESKTPHUIECKOE
naBieHue. [IoCcKknil KoHAeHcaTOp U IUAJIeKTpuKkU. Hanoxenne neneu. JIokaibHbIN
3akoH OMma.

Tpenunru no noaroroBke k M3 u PO BceOlll, k onmumnuanam u3 Ilepeuns
PCOI; paz0opbl/aHanu3 OJIUMITHA/I.

Tpenunru npoBoadTcs B popMe onuMnuaabl nepes kKaxasiM 3tanom BeOlll, a
TaKKe rnepe 0TOOpOYHbIMU U (PUHANBHBIMU Typamu onmmMnuan [lepeunst PCOILL.

[Tocne kaxa0ro sTana u Typa OJIUMIIMAJ IPOBOAUTCS aHAINU3 U pa3doop
3aJlaHUM.

llepeuens onumnuad PCOILLI, pekoOMeHyeMbIX 00yUJarOIIuMCs JIJ1s y4acTHs:

MockoBcKasi 0OTMMITAa/1a MIKOJIBHUKOB 1O (pu3uke, | ypoBeHb

Onumnuazga mWKoJbHUKOB «Pu3tex», pusnka, | ypoBeHb

OTtpacneBas ¢pu3MKO-MaTeMaTHUYECKas OJIUMIHUaa MKOILHUKOB "PocaTtom",
¢busuka, [ ypoBeHb

Onumnuana mkoabHUKOB CaHKT-IleTepOyprekoro rocy1apcTBEHHOTO
yHHUBepcuTeTa, pusuka, I ypoBeHb

Bcepoccuiickas omummnuaza mKkoJIbHUKOB «Bricias mpobay, ¢pusuka, 11
YPOBEHB

Onumnuaza mkoJbHUKOB «JloMoHOCOBY, hu3uka, I ypoBeHb

Onumnuaza mkodbHUKOB «Illar B Oynymee», ¢pusuka, [11 ypoBeHb

Onumnuana Kypuatos, ¢pusuka, I ypoBens

OTtpacneBas onuMmIuaga MKoJIbHUKOB «I aznpomy, dusuka, II1 ypoBeHs

MockoBCKas 0JIMMITHAAA IIKOJIBHUKOB IO aCTPOHOMHUH, | ypoBEHB

Cankr-IleTepOyprckast acTpoHOMHYECKast OIMMITHAA, | ypoBeHB



METOIUYECKOE OBECIIEYEHHUE KYPCA «MOJIEKYJIAPHASA ®PU3UKA. DJIEKTPOANHAMUKA»

10 knacce
Paznen, tema dopma 3aHATUS [Tpuémbl 1 METOIBI JlntakTHaecKuit Texunueckoe ocHamenue | opma noase-
OpraHu3alHH Matepuai. DJICKTPOHHbIC JICHUSI UTOTOB
00pa30BaTEIHLHOTO HUCTOYHUKHU
mporecca
Paznen 1. Moaexkyasipaas pusuka
Tema 1.1. Kom6unuposannas | 1) MadopmannonHo- l)Paznarounsie 1)IlepconanbHbIit Tect/KonTpon
MonexynsipHo- pELETITUBHBIMN. MaTepuabl KOMIIBIOTED. bHas paboTa
KUHETUYECKAas 2) PenpoiyKTUBHBIH. 2)I1OPs1 u ipezentanuu | 2)IIpoekimonHoe
TEOpUs 3) [IpoGiremuoe 3) Caiit alexlarin.net o0opyTOBaHUE.
M3JI0KEHHUE. 4) Caiit mathus.ru 3) Hoctyn k cetu UHTEpHET.
4) YactuuHo- 4) Hanu4uie 351eKTPOHHOM
TTOUCKOBBIM. MOYTBHI.
5) JIuCTaHIIMOHHBI.
Tema 1.2 Kom6unuposannas | 1) UupopmaninonHo- 1)Yuebno-meroauueckoe |1)IlepconanbHbrit CaMOCTOSATEIb
da30BbIC pPELENTUBHBIN. nocobue «MonekyispHas |KOMIBIOTE. Has paboTa
epexoibl 2) PenipoayKTHUBHBIH. buznkay, 2)IIpoekuroHHOE
3) [IpobGiemHoe «IneKTpuUecKoe moyiey | 000pyI0BaHUE.
W3JI0KEHHUE. 2)PaznaTounbie 3) Hoctyn k cetu UHTEpHET.
4) YactuyHo- MaTepUabl 4) Hanuuuie 351eKTPOHHOM
ITOMCKOBBIM. 3)LIOP»I 1 ipe3eHTaluu | TOYTHI.
5) JIuCTaHIIMOHHBIH. 4) Caiit mathus.ru 5) JleMOHCTpaImoHHOE U
5) http:// 71a00paToOpHOE
moodle.stavdeti.ru/course |obopymoBaHue HU3NIECKOTO
KaOuHeTa.
Tema 1.3. Kom6unuposannas | 1) Madpopmannonto- 1)YuebHo-mMeroauueckoe |1)[lepconanbubrit Tect/KonTpon
TepMmonnHamMuka pPELENTUBHBIN. nocobue «MomnekysipHasi | KOMIBIOTED. pHas pabora




2) PenpoiyKTUBHBIM.
3) [IpobGemuoe
U3JI0KEHHE.

4) YacTtuuHo-
TTOUCKOBBIM.

5) JAucTaHIMOHHBIMN.

buzuka»

2)Pa3znarounbie
MaTepuabl

3)LIOPs1 1 ipe3eHTanuu
4) Cant mathus.ru

5) http://
moodle.stavdeti.ru/course

2)IIpoekiinoHHoOe
o0opy10BaHUE.

3) Hoctyn x cetu MIHTEpHET.
4) Hanu4awre 371eKTPOHHOM
MOYTHI.

5) AleMOoHCTpalluOHHOE U
nabopaTtopHoe
obopynoBanue HU3NIECKOTO
KaOuHeTa.

Paszgen 2. JaekTpoamHaMuKa

Tema 2.1. Kombunuposannas | 1) MapopmannonHo- 1)YuebHo-mMeroanueckoe | 1)IlepconanbHbrit CaMOCTOSATEIb
DIJIEKTPUUECKOE pPELIENTUBHBIN. nocooue «MoJieKyJIapHasi | KOMITbIOTED. Has paboTa
oJie 2) PenipogyKTUBHBIA. 111716370 0 2)IIpoexkunoHHOE
3) IlpoGnemHuoe 2)PaznaTouHble o0opy10BaHUE.
U3J10KEHUE. MaTepuabl 3) Hoctyn k cetu UHTEpHET.
4) YactuuHo- 3)LIOPs1 u ipe3entanun  |4) Hanuuue »nekTpoHHON
TIOMCKOBBIH. 4) Caiit mathus.ru TIOYTHI.
5) JIncTaHITMOHHBIH. 5) http:// 5) JleMOHCTpaITMOHHOE |
moodle.stavdeti.ru/course |mabopaTopHoe
obopynoBanue HU3NIECKOTO
KaOuHeTa.
Tema 2.2. KomM6unuposannas | 1) MapopmannonHo- 1)YuebHo-mMeroauueckoe |1)IIepconanbHblit Tect/KonTpon
3aKOHBI pPELIENTUBHBIN. nocobue «MoJekyJispHasi | KOMITbIOTED. bHas paboTa
ITOCTOSTHHOT'O 2) PenpoayKTUBHBIM. 111716370 %0 2)IIpoexkuroHHOE
TOKa 3) [IpobGiemHoe 2)PaznaTounblie obopy10BaHUE.
V3JI0)KECHHUE. MaTepUaJIbl 3) Hoctyn x cetu MHTEpHET.
4) YactuuHo- 3)LIOPsI u ipe3entanuu  |4) Hanuuue 3nekTpoHHON
TTOMCKOBBIH. 4) Caiit mathus.ru TIOYTHI.

5) JlucTaHIMOHHBIN.

5) http://

5) JlemoHCTpallMOHHOE 1




moodle.stavdeti.ru/course

nabopaTtopHoe
obopynoBaHue HU3NIECKOTO
KaOuHeTa.

Tema 2.3. Kom6unuposannas | 1) Madpopmarmonto- 1)YuebHo-MeToanueckoe | 1)IlepcoHanbHbIi CamocrosTensb
MaruautHOe PELENTUBHBIN. nocooue «MoJieKyJIspHasi | KOMIIbIOTED. Has pabota
oJIe 2) PenpoayKTUBHBIM. duznka» 2)IIpoexkunoHHOE
3) [Ipobnemuoe 2)PaznaTounbie o0opyIoBaHUE.
U3JI0KEHHE. MaTepHaIbl 3) Hoctyn k cetu UHTEpHET.
4) YactuuHo- 3)LIOPs1 u ipe3enTtanuu  |4) Hanuuue »nekTpoHHON
ITIOMCKOBBIU. 4) Caiit mathus.ru ITOYTHI.
5) JIucTaHITMOHHBIH. 5) http:// 5) JleMOHCTpaIMOHHOE |
moodle.stavdeti.ru/course |mabopaTopHoe
obopynoBaHue HU3NIECKOTO
KaOuHeTa.
Tema 2.4. KombOunupoannas | 1) UadopmanmonHo- 1)Yuebno-metroauueckoe |1)IlepconanbHbIit TectupoBaHue
DJIEKTPOMATrHUT pPELENTUBHBIN. nocooue «MoJieKyJIIpHasi | KOMITbIOTED.
Has UHAYKIUS 2) PenpoayKTUBHBIH. 111716370 %0 2)IIpoekunoHHOE
3) [IpobGiemHoe 2)PaznaTounble o0opy10BaHUE.
U3JI0KECHUE. MaTepuabl 3) Hoctyn x cetu HTEpHET.
4) YactuuHo- 3)LIOPs1 u ipe3entanuu  |4) Hanuuue nexkTpoHHON
TIOMCKOBBIH. 4) Caiit mathus.ru TIOYTHI.

5) AucTaHIIMOHHBIN.

5) http://
moodle.stavdeti.ru/course

5) JdemoHCcTpallMoHHOE U
nabopaTopHoe
obopynoBanue HU3NIECKOTO
KaOWHeTa.

JlaGopartopusbiit | JlabopaTopHas 1) IlpoGnemubIii. 1) UHCTpYyKIUH 110 JlaGopatopHoe 3amuTa padboT
DKCHEPUMEHT pabora 2) ITouCKOBBIH. BBINIOJIHEHUIO paboT. |000OpyaoBaHuE Ortuer

3) UccnenoBarensckuid. |2) biank otdera
Omumnuannas | KomOunupoBanHas | OObsICHUTENHHO- 1)Omnopubie koHCekThI; | 1)[Ipoekinnonnoe PesynpratuBH




IIOATOTOBKA

WUJUTIOCTPATUBHBIM.
IouCKOBBII.

HccnenosaTenbckuil.

2) Ilpe3enTanuu;
3)Buneo pa3z6opsl
OJIUMITHA]T;
4)OnuMIiuaiHbIe 3aaHus

o0opy1I0BaHUE.
2)IIepcoHayIbHBIM
KOMIIBIOTED.

OCTb Y4aCTHA B
OJIMMIIHaJgax




PABOYASA NPONrPAMMA KYPCA «KOJIEBAHUA U BOJIHbBI.
KBAHTOBAA U AOEPHAA ®U3UKA»

11 kaacc

Kypc mnpemgnaznauen s oOywaromuxcss 11 kmacca o00pa3oBaTeIbHBIX
opraam3aiuii  CTaBpOMOJILCKOTO Kpas, MPOSBISAIONIMX ITOBBIIICHHBI HWHTEpeC K
(GU3HKe, OJIMMITHATHOMY IBHKCHHIO, JEMOHCTPHPYIOIIUX BBHICOKYIO MOTHBAIIAIO K
O00yUYECHHIO U BHICOKUE aKaJIEMUYECKUE CIIOCOOHOCTH.

B kypce u3ydaroTcs TMOHSATHS M 3aKOHBI CICAYIONIMX pPa3/ieioB (QHU3UKH:
«Konebanus u BomHbD», «Ontuka», «KBaHTOBas u symepHas (usmka». YpOBEHb
NpebsSBICHHUS MaTeprana o0eCIeUYUBACT MOJTOTOBKY OOYYarOIIMXCS K y4YacTHIO B
BBICOKOPEHTHHIOBBIX OJIUMITHA/IaX, 3HAKOMUT C METOJIAMH M aJITOPUTMAaMH PEIICHUS
¢usnyeckux 3amad, (HOpMHpPYeT HAaBBIKM PEIICHHUS 33a]a4 BBICOKOTO YpPOBHS
CJIO)KHOCTH, B TOM YHCJIC OJIMMITHATHBIX ¥ SKCIIEPUMEHTABHBIX.

B xypce npexycmaTtpuBaetcs yriryoJieHHOE M3ydeHue (GU3UKA U OJTMMITHATHAS

MOJTOTOBKA, MPOBEICHKE JTA0OPATOPHOTO IKCIIEPUMEHTA, & TAKKE pacCMaTPUBAIOTCS
HEKOTOPbIE BOMPOCHI MAaTEMATUKH, HEOOXOJUMBIE ISl IOCTPOCHUSI MATEMATHYECKON
MOJIENIN PEIICHHs PU3NYECKHX 3a/1ad U 00pabOTKH 3KCIEPUMEHTAIBHBIX TaHHBIX.

N3yuyenne kypca (U3MKU YriyOJEHHOTO YpPOBHS IO3BOJSIET PEalN30BAThH
3aa4i NMpo(ecCUOHATIbBHON OpHEHTAllMU, HANpaBiI€HO Ha CO3[aHUE YCIOBUN IJis
OpOSIBICHUS] ~ MHTEJUIEKTyaJIbHBIX M TBOPYECKUX  CIHOCOOHOCTEH  KaKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAUMBI [UIsl MPOJOJDKEHHs 00pa3oBaHUS B
OpraHu3alMsIX MNpOPECCHOHANTBHOIO 00pa3oBaHUs MO  Pa3IUYHBIM  (UBHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATBLHOCTSIM.

Iesb: BHISBIICHHE U Pa3BUTHE y OOyYarOIIUXCS MO3HABATEIBHBIX UHTEPECOB,
WHTEJUICKTYabHBIX M TBOPYECKHX CIIOCOOHOCTEW, YCTOMYMBOrO WHTEpeca K
U3Y4YCHUIO (DU3UKU, TTOATOTOBKA OOYYAIOUIUXCS K YyYaCTHIO B BBICOKOPEHTHHTOBBIX
OJIUMITHAAX.

3apaum:

- (opmupoBaHHE HAYYHOTO MHPOBO33PEHHUS; OBJIAJICHHE METOJaMHU HAyYHOTO
MO3HAHUS TTPUPOJIBI;

- OCBOCHHE 3HaHUN 00 OCHOBHBIX MOHSATHUSX, BeIWYHUHAX, (DyHIaMEHTAIbHBIX
bu3nYeCKNX 3aKOHAX, JIEkKAIIUX B OCHOBE KOJe0aTeIbHBIX U BOJHOBBIX MPOIIECCOB,
ONTHYCCKHX SBJICHUMN, KBAHTOBOM U SISPHON (DH3UKH,

- o0yueHue  OO0OOIIEHHBIM  METOJaM  pEHICHUS  BBIYUCIUTEIBHBIX,
rpaduyecKuX, KAYECTBEHHBIX, OJIMMITUATHBIX U KCIIEPUMEHTAIBHBIX 3a/1a4;

- (opMmupoBaHuE yMEHUU NPUMEHATH MOJYYEHHbIE 3HAHUS JJIs PElIeHUs
bu3MYecKuX 3a1a4 pa3IMIHOTO YPOBHSI CII0)KHOCTH;



- (¢opMupoBaHME YMEHUN NPEICTaBIATH HHPOpPMAIMI0 00 H3ydyaeMbIX
SIBJICHUAX B BHJIE TaONIUII, rpaUKOB, CXEM;

- pa3BUTUE MBIIUJICHUS] YyYalIMXCs, WX TMO3HABATEIbHON aKTUBHOCTH U
CaMOCTOSITEIbHOCTH TIPU aHalu3€ M OINHCAHUM PA3IMYHBIX KOJEOATEeIbHBIX,
BOJIHOBBIX, ONITUYECKUX, KBAHTOBBIX U SIEPHBIX SBJICHUN;

- BOCIIMTAaHME  KAueCTB  JIMYHOCTH,  OO0ECIEYHMBAIOIIUX  COILHAIBHYIO
MOOUJIBHOCTD, CIIOCOOHOCTh MMPUHUMATh CAMOCTOSITEIbHBIC PEIICHHUS,

- BOCHHUTAaHHE YOEKICHHOCTH B BO3MOXKHOCTH TO3HAHUSA MPHUPOABI, B
HEOOXOIMMOCTH Pa3yMHOT'O MCIOJIb30BAHUS JOCTIKEHUM HAyKU M TEXHOJIOTUN IS
JaTbHEHIIEro pa3BUTHS YEIOBEUYECKOT0 OOIIEeCTBa.

Pesxkum 3aHsATHIL:
- yrayOneHHoe uzydenue pu3nku — 4 ypoka 1 pa3 B Hellemio;

- OJIMMIIMaaHasd IIOATrOTOBKA — 3 YPOKa 1 pa3 B HCACIIIO.

YUYEBHO-TEMATHYECKUM IIJIAH KYPCA
«KOJIEBAHUS 1 BOJIHbI. KBAHTOBAA U AIEPHAS ®U3UKA»

No HaumenoBanue pa3aciia, TCMbI KomnuecTBo yacoB

Teopus | IIpaktuka | Bcero

YrayoaenHoe uzyuyeHue pusuku

Paznea 1. KoJsiebanusi u BOJIHBI 12 48 60
1. | Tema 1.1. Mexanudeckue KoaeOaHus 2 8 10
2. | Tema 1.2. DnexTpoMarHuTHbIE Kosie0Oa- 2 8 10
HUS

3. | Tema 1.3. Mexanuueckue v dJIeKTpoMar- 8 16 24
HUTHBIC BOJTHBI

4. | JIabopaTopHBIiA SKCIIEPUMEHT 16 16

Paznen 2. Onruka 8 44 52
1. | Tema 2.1. BonHoBas onTuka 8 16 24
2. | Tema 2.2. 'eomeTpruueckasi OITHKA 12 12
3. | JlaBopaTopHBIil SKCIEPUMEHT 16 16

Paznen 3. KBanToBasi u siiepHas puzuka 8 16 24
1. | Tema 3.1. KopryckyisipHO-BOJTHOBOM Ty- 4 4 8

aM3M

2. | Tema 3.2. ®usuka aroma 2 4 10




3. | Tema 3.3. ®usuka aTOMHOTO si/Apa dJe- 2 8 10
MEHTAPHBIX YaCTHII

Bcero: 28 108 136

OnuMnuaaHasi NOAroTOBKAa
1. | Tema 1. [locTOSIHHBIN TOK 9 9
2. | Tema 2. 'apmonnueckue KonebaHus 12 12
3. | Tema 3. DieKTpoOMarHuTHBIC KOJICOaHMUS 15 15
4. | Tema 4. Onrtuka 15 33
5. | Tpenunru no noaroroBke k MO u PO 17 15

BcOlll, x omumnuanam u3 [lepeuns
PCOIII; pazbopsl/aHanu3 oMuMITHA]T

Bcero: 68 68
HUroro: 28 176 204
COIJEPXAHHUE KYPCA

«KOJIEBAHUA U BOJIHBI. KBAHTOBASA U AJEPHAS ®U3UKA»

B pesynpraTe oOCBOEGHHS HIpOrpaMMbl, OOydarolluecs JJOJKHBI BIAJETh
OCHOBOIIOJAraloIlMMH 3HAHUSIMU TIO KOJIEOATEIbHOMY M BOJIHOBOMY JIBHIKEHHIO,
KBaHTOBOW M sIepHON (U3MKe, a TakkKe NPAKTUYECKUMU HaBbIKAMH PEIICHUS
pa3MyHBIX 3a7a4, NPOBEICHUA (PUINYECKOTO DSKCIEPUMEHTAa M aHajiu3a ero
pe3yJIbTaTOB.

Yyamuecs 10KHBI 3HATh/TIOHUMATh:

— OCHOBHBIC TIOHATHS ONTUKH, BOJTHOBOM, KBAHTOBOM M SACPHOM (PU3HUKH;

— OCHOBHBIE 3aKOHBI ONITHKH, BOJIHOBOM, KBAHTOBOM U SAEPHON (DU3UKH: 3aKOH
NPSMOJIMHEWHOTO PACHPOCTPAHEHMsS] CBETA, 3aKOH OTPAXEHHsI CBETA, 3aKOH
npejoMyieHus: cBeTa, (GopMylly TOHKOW JMH3bI, 3akoHbl CTOJETOBAa, YpaBHEHHUE
Oiinmrelina s pororddexra, nocrynatel bopa, 3aKk0H pagMOaKTUBHOIO pacnaja,
IpaBujia CMELICHUS MPU PAJIUOAKTHUBHOM pacnaje aTOMHBIX SiJ€p, 3aKOHbl BuHa u
Credana-bonbnmana,

— CYTbh OCHOBOIIOJIATAIOIIUX OMBITOB BOJTHOBOM, KBAHTOBOU U SIZICPHON (PU3UKHU:
onbiToB FOHra, ®penens, Cronetopa, Jlebenera, Pezepdopna;

— BO3MOXXHOCTU INPUMEHEHUs 3HAHUM O BOJIHOBOM, KBAHTOBOM M SJACPHOU
buzuke:

— THIIBI U METOJIBI PELICHUS 3a1a4 110 ONITUKE, BOJIHOBOW, KBAHTOBOU U AIEPHOU
buzuke.



anmnem J0JI’KHBI YMETb:

- IIpaBHJIBHO OIINCBhIBAThb )41 O0OBACHATH KOJI€63T€JIBHI>I€, BOJIHOBEIC,
OIITUYCCKUC, KBAHTOBLIC W AJCPHBIC IIPOLCCCHI, OaBaTb TOYHBLIC OIIPCACIICHUS
OCHOBHLIX MMOHITUH U 3aKOHOB;

— peliaTh 3aJa4d Ha pacyeT XapaKTePUCTUK KOJIEOATEIbHBIX M BOJHOBBIX
IPOLIECCOB, ONTUYECKUX SIBICHHM, HA MPUMEHEeHHE (GOPMYIIbl TOHKOW JIMH3BI, 3aKOHA
MPEJIOMJICHUS CBETA, YpaBHEeHUs DWHIITEHHA 1 poTodpdekTa, HAa SHEPreTHUECKUI
pacyerT siIEpHbIX PEaKInii;

— CTPOUTH U300paKeHUs MpeAMETa B TUIOCKOM 3epKajie, TMH3aX;

— aHAIM3UPOBATh U CTPOUTH TpaduKH, BBIpAKAIONIUE 3aBUCUMOCTH B
COOTBETCTBUH C 3aKOHOM PaJIMOAKTHBHOTO PAaCIajia, JAeiaTh BHIBOJLI 00 M3MECHCHHUH
YHUCIa HEpacaBIINXCs SAEP B MPOIIECCE X CAaMOIPOU3BOJILHOTO pacia/ia.

YrayoaeHHoe uzyueHue (pu3nKu

Paszpneu 1. KosieOanusi M BOJIHBI

Tema 1.1. Mexanuueckue KojieOaHuUs

Teopus. KonebarenpHas cucrema. CBoOOHbIE KosieOaHud. ['apMoHHUYECKHe
KoseOanus. Kunemarnueckoe 1 JUHAMUYECKOE OMMCaHUE. DHEPreTUUECKOE ONMCaHUE
(3aKOH COXpaHEHHMs] MEXaHUYeCKOW sHepruu). BbIBOA IMHAMUYECKOrO OMMCAHUs
TrApMOHMYECKUX KOJICOAHUM U3 UX SHEPTETUYECKOr0 U KHHEMATUYECKOTO OMMCAHUSI.

Amiuntyaa u Qaza konebanuid. CBsA3b aMIUIMTYAbl KOJIEOAHMM HCXOAHOM
BEJIMUYMHBI C aMIUIUTYAaMU KOJieOaHUN €€ CKOPOCTU U YCKOPEHHUSL.

[lepuon u wuacrora konebanuil. [lepmonm MmanbIx CBOOOJTHBIX KoJieOaHUM
MaTeMaTHYecKoro MmasTHuka. llepuon CcBOOOAHBIX KOJEOAHUN TPYKHUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxawmux kosieOaHusx. BolHyXneHHbIe KoyieOaHus. Pe3oHaHC.
PesonancHass kpuBas. BrusHue 3aryxaHMsT Ha BHJ PE30HAHCHOM KpPHUBOM.
ABTOKOJI€OaHUS.

I'paduueckoe mnpencraBieHUe TapMOHUYECKUX KoneOanuil. CroxeHue
rapMOHHUYECKHUX KoJjeOaHuil. BekropHble quarpaMmel.

IIpakmuxka. IlocTpoeHre BEKTOPHBIX HMArpaMM 3JEKTPUUYECKUX KOJIeOaHUU.
Pacuer mnapameTpoB 1lemM MEPEMEHHOIO TOKa (€MKOCTHOTO M HHIYKTHBHOTO
COTMPOTUBIICHUH W MOIIHOCTA TEPEMEHHOTO ToKa). Pemenue 3amad 1o
AJIEKTPOMArHUTHBIM KOJIEOAHUSAM, pacdeT Kodduimenta Tpanchopmaiuu.

Dopma noogeoeruss umo208. TeCTUPOBAHUE.

Tema 1.2. DnexkTpoMarHuTHBIE KOJIeOaHUS

Teopus. KonebarenbHbiit KOHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUS
B MJI€AJIbHOM KoJieOaTelbHOM KOHTYpe. @opmyina Tomcona. CBA3b aMILTUTY IbI 3apsiia
KOHJIEHCATOpa C aMIUIMTY/I0 CHIIbI TOKa B KOJIe0aTeTbHOM KOHTYpE.

3aKOH COXpAaHEHUs PHEPTUH B UACAITBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxarolme AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbIe
AJIEKTPOMAarHuTHeIe KoJsiebaHus. IlepemeHHbI TOK. MOIIHOCT MEPEMEHHOTO TOKA.



AMIUIUTYAHOE U ACUCTBYIOIIEE 3HAYECHUE CUIIBI TOKA U HAMPSHKEHUS MIPH PA3IUYHON
(dopMe 3aBUCHMOCTH [IEPEMEHHOTO TOKa OT BPEMEHHU.

CuHyconganbHbIi nepeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylKa

MHAYKTUBHOCTH B LIETIM CHHYCOUJAIbHOTO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.

Pe3onanc Hanpspokenuit Tpancdopmarop.

Ilpakxmuxka. IlocTpoeHue BEKTOPHBIX AHMArpaMM JJIEKTPUYECKUX KOseOaHUil.
Pacyer mnapameTpoB LienM IEPEMEHHOIO TOKa (EMKOCTHOTO W WHAYKTUBHOI'O
CONMPOTHUBIICHUH ¥ MOIIHOCTH TepeMeHHOro Toka). Pemenue 3amaud 1o
3JIEKTPOMArHUTHBIM KOJI€0aHUsIM, pacueT KoddduimeHTa TpaHcGopMaIim.

Dopma noodgedeHus umoz2o8.; KOHTPOJIbHAs paboTa, KOHTPOJIBHBINA TECT.

Tema 1.3. Mexannueckue 1 3JIEKTPOMArHUTHBIEC BOJIHBI

Teopusa. MexaHn4eCcKre BOJIHBI, YCIIOBHS UX pacnpocTpaHenus. [lonepeunsie n
IIPOJIOJIBHBIE BOJIHBL. [Ieprof, CKOpOCTh paclpoCTpaHEeHus U JJIMHA BOJIHbL. CBOMCTBA
MEXaHUYECKUX BOJIH: OTpaKE€HUE, MpeIoMiIeHHEe, UHTephepeHIHs U JTUPPaKIUS.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTpPOMAarHUTHBIE BOJIHBI. Y CIIOBHS W3JIyYEHMS JJEKTPOMArHUTHBIX BOJIH.
B3anmHuas opueHranus BekTopoB E, B, v B anexkTpoMarHuTHOM BoiHe. CBOICTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, IPEIOMIIEHUE, MOIpU3alns, HHTepPepeHIIHs
u audpakuus. [lkana 31eKTpOMAarHUTHBIX BOJNH. [IpuMeHeHHe 31eKTpOMarHUTHBIX
BOJIH B TEXHUKE U ObITY. [[puHIMIIBI paguoCBsI3H U TeaeBUAeHUS. Pagnonokanus

['panuniel MpUMEHUMOCTH KTacCHYECKON MexaHukH. [locTynaTel cienuanbHOM
TEOPUU OTHOCUTEJIbHOCTH. IIpocTpaHCTBEHHO-BPEMEHHOU WUHTEpBAIL
[IpeoOpazoBanust  JlopeHma. YcnoBue IIPUYMHHOCTH. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHHU U COKPAILEHUE JUIHHBI.

OHeprus ¥ UMIIYJIbC PEIATUBUCTCKON 4yacTulbl. CBSA3b MAaccChel ¢ SHEpruen u
UMITYJIbCOM PESITUBUCTCKON YaCTHULIbI. DHEPIUs OKOSI

Ilpakxmuka. PemeHne pacyeTHBIX, KAYECTBEHHBIX, IpaUuecKuX 3aJad Ha
BOJIHOBBIE IIPOLIECCHI.

Dopma noogedenusi umo208. TECTUPOBAHUE.

Pasznen 2. Onruka

Tema 2.1. BonHoBas ontuka

Teopusa. Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HICTOUHHKHY.
VYcnoBust HaOMIOACHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(hEPEHIIMOHHONW KapTUHE
OT JIByX KOTE€PEHTHBIX MCTOYHHMKOB. [Ipumepsl kimaccuuecknx MHTEp(PEepEeHIIMOHHBIX
CXEM.

Judpakmus ceera. {udpaknmronnas pemérka. Y cioBrue HaOIIOACHUS TIIaBHBIX
MaKCUMyMOB TMpU TMaJeHUA MOHOXPOMATHYECKOTO CBeTa Ha JIU(PAKIIMOHHYIO
pem€rky. llonspuszanus cBera. TexHHUYECKHE YCTPOWCTBA M TEXHOJIOTHUYECKUE
MPOIIECCHl: OYKH, JIyma, MEpPUCKON, QoToamnmnapaTr, MUKPOCKOM, MPOCKIIMOHHBINA
amnmapar, IpOCBETJICHUE ONTUKH, BOJJOKOHHAS ONTHKA, TU(paKIIMOHHAS pemETKa.

Ilpakmuka. Peuienue 3a1a4 Ha 3aKOHbI BOJTHOBOM OIITHKH.

Dopma nodgedenus umo208. CaMOCTOsITEIbHAs pab0Ta/TeCTUPOBAHUE.



Tema 2.2. ['eomeTpruyeckas onTuka

Teopus. 1IpAMOTMHENHOE PACIPOCTPAHEHHUE CBETA B OJHOPOAHOMU cpexe. Jlyd
cBeTa. TOYeYHbIM UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue nzoOpaxkeHui B
iockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomienue cBera. 3aKOHBI MTPEIOMIICHUS CBEeTa. AOCOIIOTHBIN MTOKA3aTellb

npenomieHuss. OTHOCHUTENBHBIM TMOKa3aTeslb npesnomieHus. [locTosHCTBO
YaCTOTHI CBETA M COOTHOLIEHUE JITMH BOJIH IIPU IIEPEX0I€ MOHOXPOMATUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xop myueid B mpusMe. Jlucnepeus ceera. CinoxxHbIN cocTaB 0enoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroyl MOIHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonye u paccerBaromye JuH3bl. ToHKas JnH3a. DOKYCHOE PAaCCTOSTHUE
U ONTHYECKas CUJIa TOHKOM JIMH3bI. 3aBUCHUMOCTb (POKYCHOTO PAaCCTOSHMSI TOHKOM
chepudecKko JIMH3BI OT €€ TeOMETPUH U OTHOCUTEIILHOTO MTOKa3aTelis MPeTOMIICHHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUECHUE, JaBAEMOE JIMH30M.

Xoa nyda, ImpOMIEAUIEro JIMH3Y IO0J ITPOM3BOJIBHBIM YIVIOM K €€ TJIaBHOU
onTuueckoii ocu. [locTpoeHne n300pakeHnit TOUKU U OTpe3Ka MPSIMOIl B COOMPArOIIUX
Y PACCEMBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTtuueckue npudOopsl. Pazpemaromas cnocodHocTh. ['1a3 kak onruyeckas
cucrteMma. [Ipenensl H(pPUMEHUMOCTH T€OMETPUUYECKON ONITHKM.

Ilpakmuxa. Tloctpoenune xoma Jsyda (U300pakeHUN) MPU MPOXOKICHUU
(oTpakeHHH) CBETA B PA3JIMUHBIX ONTHYECKUX CUCTEMAX (JIMH3bI, PO3PAYHBIE TPU3MBI
U IJJACTUHBI, 3€pKaja), ONpeAesieHne NapaMeTpoB 3TUX cUCTeM. PemeHue 3amad Ha
3aKOHBI OTPAXKEHUS U MpejomiieHus. PacueTsl (poToMeTpruuecKX BEMYUH B Cllydae
PAa3JIMYHBIX UCTOYHHUKOB CBETA U OTPAKAIOLINX IOBEPXHOCTEM.

dopma nodgedenus umoz208.; KOHTPOJIbHas paboTa/TecT.

Pa3znen 3. KBanToBasi u siiepHas puznuka
Tema 3.1. KopryckyisipHO-BOJTHOBOM Jyanu3m

Teopus. PaBHOBECHOE TEIJIOBOE U3NydyeHUE (M3TydeHUEe abCONMIOTHO YEPHOIO
tena). 3akoH cMenieHrs Buna. ['unoresa [1nanka o kBaHTax.

@oT1oHbl. DHeprug U uMnyisc poroHa. Pororpdext. Onpitel A.I'. CTonerosa.
3akoHbl (oTodpdexra. VYpaBHeHue OuHmTEHA 111 ¢Qotorddexra. «KpacHas
rpanuiay ¢potodddexra.

JlaBnenue cBera (B YaCTHOCTH, JABJIEHUE CBETA HAa a0COJIFOTHO MOTJIOMIAIOITYIO
1 a0COJIIOTHO oTpaxarouryto nopepxuocts). OnbiTel [1.H. JleGenena.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpoins. [InvunHa BonHbl ne bpounsa u
pa3Mepbl 00J1aCTH JIOKaJTU3aluu JBUXKYIIeics yacTuibl. KopmycKkysipHO-BOTHOBOI
nyanu3M. Jludpakius 3JeKTpoHOB Ha Kpucramwiax. Cnenuduka H3MEpeHud B
mukpomupe. CooTHomeHus HeonpeaenéHnocrei [ eitzendepra.

TexHuueckre yCTPOMCTBA M TEXHOJOTHMYECKUE TMPOLECCHL: CIEKTPOMETD,
dboTosnemenT, (PoToAATUMK, TYHHEIBHBIA MUKPOCKON, COJIHEUHas Oatapes,
CBETOAMO/I.



Ilpakmuka. Pemenue 3ajad Ha NPUMEHEHHE YpaBHEHUsS OWHIITEHHA s
dbotoarddexra.
Dopma nodgedenus umoz08.: MPOBEpoUHas padboTa

Tema 3.2. ®usuka aroma

Teopus. OnbITEl MO UCCIEAOBAHUIO CTpoeHMsI atoma. [lmaHerapHas mojenb
atoma Pesepdopna.

[Toctynatel bopa. M3nydenne u normioiieHre (GOTOHOB MPH MEPEXOJIE aToMa C
OJIHOT'O YPOBHSI SHEPTHH HA JIPYTOM.

Bunbl cnextpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHUE TIPOLECCHI: CHEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOMN), Ja3ep, KBAHTOBbII KOMITBIOTE.

Tema 3.3. ®u3rika aTOMHOTO sgapa v 9JICMCHTAPHBIX YaCTHUITL

Teopus. Hyxnonnas wmoxenb snapa ['eitzenOGepra—MBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M3oTonsl.

PannoaktuBHOCTh. Adnb(a-pacnag. ONEKTPOHHBIA M MO3UTPOHHBIN Oera-
pacnan. ['amMmma-uziyyeHue.

3aKOH pPaguOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HW30TONBI B IPHUPOJE.
DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuinbl. Jlepekt Macchl siapa.

Anepusie peakiuu. [lenenue u cunres saep. Anepusie peaktopsl. [Ipodiemsl

YIPaBISIEMOT0 TEPMOSJIEPHOTO CHUHTE3a. JKOJOTMYECKUE ACIEKThl Pa3BUTHS
AIEPHOU SHEPTETUKU. METObI pETUCTPALIMU U UCCIIEIOBAHUS JIEMEHTAPHBIX YACTUL.

@yHIaMEHTAIIBHBIE B3aUMOJICUCTBHS. bapruOHbI, ME30HBI U JIENTOHBI.

[IpencraBnenune o CtannaptHoi Moaenu. KBapk-TiirooHHas MOJEIh aJJpOHOB.

TexHuueckne yCTpOWCTBA U TEXHOJIOTMYECKHE IMPOLECCHI: TO3UMETP, KaMmepa
Bunbcona, siaepHbIi  peakTOp, TEPMOSIEPHBIM  peakTop, aroMHas Oomo0a,
MarHUTHOpPE30HaHCHAas ToMoTpadus.

Ilpakmuxa. PemeHne 3aga4 Ha pacyeT MEPHOJA PAAUOAKTHBHOIO pacrajia,
SHEPreTUYECKOT0 BBIXOJIA AICPHBIX PEAKIIHHM.

Dopma noogedenusi umo208. TECTUPOBAHUE.

JlabopaTopHbIH IKCIIEPUMEHT

Ilpakmuka. Tlocne wu3ydeHHMs] KaxJOH TEMbl MPOBOIUTCS JTaOOpaTOPHBIMA
HKCIIEPUMEHT, B XOJi¢ KOTOPOro 0oOydaromuecs HE TOJIBKO OTpabaThIBaIOT HaBBIKU
MOCTAaHOBKU (PU3MUECKOT0 HKCIEPUMEHTA, TI0 U OCYIIECTBISIOT OMNBITHYIO MPOBEPKY
3aKOHOB W 3aKOHOMEpHOCTeH  Mexay  (U3MYECKUMHU  IapaMeTpami,
XapaKTepU3yIOIIMMH TEIUJIOBbIE, SJIEKTPUUECKUE U MAarHUTHBIE SIBJICHUS.

[lepen HauaaOM Ka)XaOTO MPAKTUKyMa MPOBOIUTCS MHCTPYKTAX MO TEXHUKE
0€30MacHOCTH U MIpaBuiIaM MOBEACHUS B (U3MUECKON JabopaTopuu.

JIaGopaTopHBIi SKCIIEPUMEHT TPOBOAUTCS B JOPME «BEPTYIIKIY, T.€. BO BpeMs
€ro MpoBeJeHUsI, 00yUJarouecs BBIMOJHAIOT 1o 3-4 paboThl B mapax. [lo kaxmoii



pabore oOydJarommmMcsi HEOOXOIMMO MOATOTOBUTh MUCHMEHHBIM OTYET W 3aIUTUTH
paboty B hopme cobeceoBaHus.

[lepeuenr paboT mabOPATOPHOTO OKCIEPUMEHTa (TIPEICTABICH MOJHBINA
nepeyueHb IKCIEPUMEHTAIBHBIX padoT, MeAaror IejacT BHIOOP MPOBEIACHHS padoT ¢
yu4€TOM HHIUBUAYATBHBIX OCOOEHHOCTEH 00ydJaromuxcsi, paboThl MO MarHETH3MY
BBIHOCSITCSI Ha JICTHUI MHTEHCHUB):

Pa3nes 1. KosieOanusi v BOJIHBI

Pa6ora 1. 3axon Oma 0na yenu nepemenno2o moxa

1. AKTUBHOE COITPOTHUBIICHHE B LIETIH IEPEMEHHOTO TOKA.

2. KonneHncarop B menu mepeMeHHOTO TOKA.

3. Karymika "HIyKTHBHOCTH B IIETIM IEPEMEHHOTO TOKa

4. Ilposepka 3akoHa OMa AJi LIETTH IEPEMEHHOTO TOKa.

Padota 2. Konrebamenvhuiii Konmyp

1. U3yuyenue 3aBucumMocTH nepuojaa konebanuit ot R, L, C.

2. OmnpesienieHre IEKPEMEHTA 3aTyXaHusl U JOOPOTHOCTH KOHTYpa.

3. Habmronenue pe3onanca B 1ienu, coaepxameit R, L, C.

4. CHATHE Pe30HAHCHBIX KpUBbIX 1 1ienu ¢ RCL.

Padora 3. Mooynayusa u oemexmuposanue Koiebanuti 8 KOHmMype

1. ®opma u yacToTa Koiebanuii reneparopa BY.

2. ®opma u gyacToTa KojieOaHUH MOTYJIMPYIOIIETO CUTHAIA.

3. Habmonenne amMmuintyiHoM Moayssiiuu konebanuit BU.

4. HabmroieHne mocie0BaTeIbHOCTU IETEKTUPOBAHUSI.

Pa6ora 4. 3amyxanue xonebanuil

1. 3yuenue 3aTyxaHusi 3JEKTPOMArHUTHBIX KOJ€OaHM B KoJeOaTeIbHOM
KOHTYPE.

2. Pacuér  xapakTepHCTHK  3aTyXaHWS: koddduimenT  3aryxaHws,
JorapuMUYECKUM IEKPEMEHT 3aTyXaHusl, J0OPOTHOCTh KOJIeOaTeILHOTO KOHTYpA.

3. UccnenoBanue BIMSHHUS TapaMeTpPOB  KOJIeOAaTeTpHOTO KOHTypa Ha
XapaKTEPUCTUKHU 3aTyXaHUSI.

Pa6ora 5. Bonnosoe ogusicenue. Axycmuka

1. 3yuyenue 3ByKOBBIX KojieOaHuii ¥ BOJIH. ['poMKOCTB, BEICOTA TOHA, TEMOP.

2. NUntepdepenIus 3ByKOBBIX BOJIH.

3. I3amepenune CKOpoCTH 3ByKa B Bo3ayxe. Meros crosdueii BoaHBI. Da30BbIid
METO/I.

Pa3nea 2. OnTuka

Pab6ora 1. OcnosHbie 3axkonbl 2e0MempuyecKkou OnmuKu

1. [IpoBepka 3aKOHOB OTPAKCHUS U TIPEJIOMIICHHS CBETA.

2. HaGmronenne moHoro BHYTPEHHETO OTPaKCHHS CBETA.

3. Xop ydeit B TUIOCKOIapauieTbHOM TIaCTHUHE.

4. XoJ ny4ei B TpEyroJbHOM pHU3MeE.

5. [IpumMeHeHre TOMHOTO BHYTpeHHEro otpaxeHus (mpusmbl, BOJIC,
pedpaxkTomerp RL2).



Pabora 2. M3mepenue ¢pokycrnoco paccmosanus 1un3bl

1. Onpenenenne GOKYCHBIX PACCTOSTHUN COOMPAIOIIUX JINH3.

2. Merton beccens.

3. Onpenenenne POKYCHBIX PACCTOSHUNA PACCEUBAIOIIUX JIMH3.

Padora 3. Onmuueckue npubopul, 8oopysicarowue 3peHue

1. Tpy6a Kemepa.

2. Tpy6a I'anunes.

3. Mukpockor.

4. Jlyna.

Pa6ora 4. Qomomempus

1. UccnenoBanre CBETOBOM XapakTEPUCTHKHU (HOTO3IEMeHTa (hOTOMETpA.
2. 3yueHure 3aBUCUMOCTH OCBEIIEHHOCTH OT yTJjia MaJCHUS CBETa

3. M3ydeHne 3aBUCUMOCTH OCBEMIEHHOCTH OT PACCTOSHUS 10 NCTOYHHKA.

Pa3znen 3. KBanToBasi u siiepHas puznuka

Pabora 1. Cnexmpwvi amomos u mMonexyn, Kpucmaiiog

1. [lpuHIUTIUATIBHBIE CXEMBbI TPU3MEHHBIX U TU(PAKIIMOHHBIX CHEKTPAIbHBIX
puOOpOB.

2. HaGmtonenue aTOMHBIX CIIEKTPOB PTYTH, BOJIOPO/Ia, Teusi, HEOHA.

3. HabmroieHre MOJIEKyJIIpHOTO CIIEKTpa MOTJIOIEHUS MapoB Hoja.

4. Habmonenue cnektpoB JtoMmuHobopoB (JIZIC)

5. HaGnroneHue crekTpoB CBETOIMOIOB.

6. O3HaKOMJICHHE C 3JIEMEHTAMHU CIIEKTPATLHOTO aHAIH3a.

Dopma noogedenus umo208. OTUET, 3alUTa padoT.

OauMnuaaHasi NOATOTOBKA

Bce 3aHATHS 10 OJIMMOMAAHON MOATOTOBKE HOCAT npakmuueckuu xapakrep. B
XO0JIe 3aHATHH OTpabaThIBAIOTCS HABBIKA PEIICHHS OJUMIIMAIHBIX 3a/ad  TI0
COOTBETCTBYrOLIEH TeMe. B nyHkre «7eopusa» ykazaHbl BOIPOCHI, 3HAHUE KOTOPBIX
HEO0OXOMMO JUTsI pEIICHUsT OJIMMITHAJTHBIX 3a/1a4.

Bo Bcex temax «lIpakxmuka» — 3TO pelIEHUE OJIMMIIMAIHBIX 3a/1a4, B KOTOPBIX
OTpabaThIBAIOTCS 3HAHUS U HABBIKM MO COOTBETCTBYIOLIEH TEME.

@opmoti  noogedenuss umoeog sBIStOTCH «HoOBOTOAHAS onuMIUaIa» U
pe3yJIbTAaTUBHOCTh y4acTUsi BO Bcex aTamax BcOIll, B onmmmmnuanax, BXOI[IIUX B
[lepeuenp onumnuan mkoasHUKOB PCOIL

Tema 1. ITocTosIHHBIN TOK
Teopusi. XapakTepUCTUKU TOCTOSHHOTO Toka. 3akoHbl Owma. IlpaBunma Kupxroda.
OkBHUBaJIeHTHBIN ucTouHUK. Cuna Ammnepa. Cuna Jlopenua.

JInoA-KOHAEHCATOP U KOJIMYECTBO TETUIOTHI.



Tema 2. ['apmonHnueckue KoneOaHus

Teopus. 'apmonnyeckue KojaebaHus. YpaBHEHUs] TApMOHUYECKUX KOJI€OaHUM.
HuddepenunansHoe ypaBHeHUE rapMOHUUYECKHUX KosieOaHui. OpMBbI ITpeICTaBICHUS
Y OMKMCAHMS KOJICOAHUH.

Tema 3. DneKTpOMarHuTHbIEC KOJICOAHUS

Teopua. KonebGaTenbHbIi  KOHTYp.  ODJEKTpOMAarHuTHBIE  KoJeOaHMUS,
XapaKTEePUCTHKHU, ypaBHeHUs. CloxHbpIM KoHAeHcaTop. KoaudyecTBO TEmIOTHI
(xarymika). luoa u katymika. McciienoBanue 3aKOHOB 3aTyXalOIINX KOJICOaHMIA.

Tema 4. Ontuka
Teopus. I1nockoe 3epkano. 3aKOHBI OTpaXXEeHUS. 3aKOHbI pesiomiieHus. [TomHoe
BHYTPEHHEE oTpakeHue. @opMysia TOHKOM JTMH3BI

Tpenunru mno mnoaroroBke k MO u P3O BcOIl, k o0TOOpOYHBIM U
3aKITIOYUTENbHBIM TypaM onumnuaja u3 [lepeuns PCOIL; pa30opsl/aHanu3 ouMua.

Tpenunru npoBoadTcs B popMe onumnuaabl nepes kaxasiM 3tanom BeOlll, a
TaKKe nepes] 0TOOPOYHBIMU U puHANBHBIMU Typamu onumiuaz [lepeunst PCOLLL

[Tocne kaxa0ro sTana u Typa OJIMMIIMA IPOBOAUTCS aHAINU3 U pa3doop
3aJlaHUM.

llepeuenwv onumnuao PCOILLI, pekoMeHTyeMbIX O0YYarOIIUMCS JJI YIaCTHS:

MockoBcKasi 0OJITMMITAa1a MIKOJIBHUKOB 1O (pu3uke, | ypoBeHb

Onumnuaza mWKoJbHUKOB «Pu3tex», pusnka, | ypoBeHb

OtpacneBas ¢pu3nMKo-MaTeMaTHUYECKas OJIUMIUaa MKOILHUKOB "PocaTtom",
¢usuka, [ ypoBeHb

Onumnuana mkoabHUKOB CaHKT-IleTepOyprekoro rocy1apcTBEHHOTO
yHHUBepcuTeTa, pusuka, I ypoBeHb

Bcepoccuiickast omumnuaza mkoJbHUKOB «Bricias mpobay, ¢pusuka, 11
YPOBEHB

Onumnuaza mKoJbHUKOB «JloMOHOCOBY, (pu3uka, I ypoBeHb

Onumnuaza mkoabHUKOB «Ilar B Oynymee», ¢pusuka, I11 ypoBeHb

Onumnuana Kypuatos, ¢puzuka, II ypoBenb

OtpacneBas onuMmmuaga MKoJIbHUKOB «[ aznpomy, dusuka, II1 ypoBeHs

MockoBCKas oJIMMITHaAa IKOJIBHUKOB IO aCTPOHOMHKH, | ypoBEHB

Cankrt-IleTepOyprckast acTpoHOMHYECKast OIMMITHAIA, | ypoBeHB



METOJUYECKOE OBECIIEYEHHUE KYPCA
«KOJEBAHHMA U BOJIHBI. KBAHTOBASA U AIEPHAS ®U3UKA»

11 kaace
Paznen, tema dopma 3aHATUS [Tpuémbl u MeTOIBI JlntakTHaecKuit Texunueckoe ocHamenue | opma noase-
OpraHu3alHH MaTtepua. DJIEKTPOHHBIE JICHUSI UTOTOB
00pa30BaTEIHLHOTO HMCTOYHUKHI
mporecca
Pa3nea 1. KoJsie0anus u BOJIHBI
Tema 1.1. KombOunupoannas | 1) UadopmanmonHo- l)Paznarounsie 1)IlepconanbHbIit TectupoBanue
Mexannueckue PELENTUBHBIN. MaTepuabl KOMIIBIOTED.
KOJieOaHus 2) PenpoayKTHBHBIN. 2)I1OPs1 u ipezentanuu | 2)IIpoeknmonHoe
3) [Ipobnemuoe 3) Caiir alexlarin.net 000pyIOBaHUE.
M3JI0KEHHUE. 4) Caiit mathus.ru 3) Hoctyn k cetu UHTEpHET.
4) YacTtuuHo- 4) Hanwuue 371eKTPOHHOMN
TTOUCKOBBIM. MOYTBHI.
5) JlucTaHIMOHHBIN.
Tema 1.2. Kom6unuposannas | 1) Uapopmaninonto- 1)Yuebno-meroanueckoe |1)[lepconanbubrit KonTtponpHas
DNEeKTPOMarHuT pELENTUBHBIN. nocooue «KBaHTOBass 1 |KOMIIBIOTED. pabora/TecTup
HbIE KOJIeOaHus 2) PenpoayKTUBHBIM. anepHas GU3UKa» 2)IIpoexkuroHHOE OBaHHE
3) [IpobGiemHoe 2)PaznaTounslie o0opy10BaHUE.
U3J10KEHUE. MaTepuabl 3) Hoctyn k cetu UHTEpHET.
4) YactuuHo- 3)LOPsI u pe3entauuu  |4) Hanuuue 3nexkTpoHHON
MTOMCKOBBIH. 4) Caiit mathus.ru TOYTHI.

5) AucTaHIIMOHHBIN.

5) http://
moodle.stavdeti.ru/course

5) AeMoHCTpaluoOHHOE U
nabopaTtopHoe
obopynoBaHue GU3NIECKOTO
KaOWHeTa.




Tema 1.3. Komb6unupopannas | 1) MadopmarimonHo- 1)Yuebno-meroauueckoe |1)IlepconanbHbIM TecrecTrpoBa
Mexanuyeckue pEUENTUBHBIN. nocobue «KBaHTOBasi U |KOMIIBIOTED. HUE
u 2) PenipogyKTUBHBIM. sanepHast GU3uKa» 2)IIpoeknnoHHoe
AIIEKTPOMAarHuTH 3) IIpoGaemHuoe 2)Pa3znarounblie o0opy10BaHUE.
bI€ BOJIHBI M3JI0KEHUE. MaTepuabl 3) Hoctyn x cetu IHTEpHET.
4) YactuuHo- 3)LIOPsI u ipe3enTaruu  |4) Hanuuue 31eKTpOHHOM
MTOMCKOBBIH. 4) Caiit mathus.ru MOYTHI.
5) JIMCTaHIIMOHHEBIH. 5) http:// 5) JleMOHCTpAITMOHHOE |
moodle.stavdeti.ru/course |madoparopHoe
obopynoBanue (HU3NIECKOro
KaOuHeTa.
Pa3pgen 2. OnTuka
Tema 2.1. KomM6unupoBannas | 1) MapopmannonHo- 1)YuebHo-mMeroanueckoe | 1)IlepconanbHbrit CaMOCTOSATEIb
Bonnosas pPELIENTUBHBIN. nocooue «KBaHTOBass U | KOMITBIOTED. Has paboTa
ONTHKA 2) PenpogyKTUBHBI. anepHas QU3UKa» 2)IIpoexkunoHHOE
3) [IpobGnemuoe 2)PaznaTounsie o0opyI0BaHUE.
U3JI0KECHUE. MaTepuabl 3) Hoctyn x cetu IHTEpHET.
4) YacTuuHo- 3)LIOPs1 u ipe3enTtanuu  |4) Hanuuue »nexkTpoHHON
TIOMCKOBBIH. 4) Caiit mathus.ru TIOYTHI.
5) JIncTaHITMOHHBIH. 5) http:// 5) JleMOHCTpaITMOHHOE |
moodle.stavdeti.ru/course |mabopaTopHoe
obopynoBaHue HU3NIECKOTO
KaOuHeTa.
Tema 2.2. Kom6unuposannas | 1) MapopmannonHo- 1)YuebHo-mMeroauueckoe |1)IlepconanbHblit Tect/KonTpon
['eomeTpryeckas PEICTITUBHBIH. nocobue «KBaHTOBasi U |KOMIIBIOTED. pHas padbora
ONTHKA 2) PenipoayKTUBHBIH. sanepHas UKy 2)IIpoekunoHHOE
3) Ipobaemuoe 2)PaznaTouHble o0opy0BaHUE.
W3J10KEHUE. MaTepUaibl 3) Hoctyn x cetu IHTEpHET.

4) YactuuHo-

3)IIOPbI 1 npe3enTanmmn

4) Hanuuuie 3J1eKTpPOHHOM




ITOMCKOBBIH.
5) AucTaHIIMOHHBIN.

4) Caiit mathus.ru
5) http://
moodle.stavdeti.ru/course

MOYTHI.

5) leMoHCTpaluoHHOE U
nabopaTopHoe
obopynoBaHue HU3NIECKOTO
KaOuHeTa.

Paszngea 3. Kpanr

oBas U siiepHas Gpusnka

Tema 3.1. Kom6unuposannas | 1) UupopmaninonHo- 1)YuebHo-Metoanueckoe |1)Ilepconanbubrit Tect/KonTpon
KopIycKyIsapHO pEUENTUBHBIN. nocobue «KBaHTOBasi U |KOMIIBIOTED. pHas paboTa
BOJTHOBOIA 2) PenipoayKTHUBHBIM. sanepHast GU3uKa» 2)[IpoeknoHHOe
TyamHsm 3) IlpoGnemHuoe 2)PaznaTouHble o0opy10BaHUE.
U3J10KEHUE. MaTepuabl 3) Hoctyn k cetu UHTEpHET.
4) YacTtuuHo- 3)LIOPsI u ipe3entanuu  |4) Hanuuue 31ekTpoHHON
MTOMCKOBBIH. 4) Caiit mathus.ru MTOYTHI.
5) JIuCTaHIIMOHHEIH. 5) http:// 5) JleMOHCTpAITMOHHOE U
moodle.stavdeti.ru/course |madoparopHoe
obopynoBaHue HU3NIECKOTO
KaOuHeTa.
Tema 3.2. Kom6unuposannas | 1) Uapopmaninonto- 1)Yuebno-meroanueckoe |1)[lepconanbubrit MIPOBEPOYHAs
dusuka aromMa pPELENTUBHBIN. nocobue «KBaHTOBasi U | KOMIIBIOTED. pabora
2) PenpoayKTUBHBIH. anepHas GU3UKa» 2)IIpoekunoHHOE
3) [IpobGiemHoe 2)PaznaTounblie o0opy10BaHUE.
U3J10KEHUE. MaTepuaibl 3) Hoctyn k cetn UHTEpHET.
4) YactuuHo- 3)LOPsI1 u pe3entauun  |4) Hanuuue 3nekTpoHHON
MTOMCKOBBIH. 4) Caiit mathus.ru TOYTHI.

5) AucTaHIIMOHHBIN.

5) http://
moodle.stavdeti.ru/course

5) AeMoHCTpaluoOHHOE U
nabopaTtopHoe
obopynoBaHue GU3NIECKOTO
KaOWHeTa.




Tema 2.4. Komb6unupopannas | 1) MadopmarimonHo- 1)Yuebno-meroauueckoe |1)IlepconanbHbIM TectupoBanue
duszuka pEUENTUBHBIN. nocobue «KBaHTOBasi U |KOMIIBIOTED.
aTOMHOTO fJipa 1 2) PenipogyKTUBHBIM. sanepHast GU3uKa» 2)IIpoeknnoHHoe
AJIEMEHTAPHBIX 3) IIpoGaemHuoe 2)Pa3znarounblie o0opy10BaHUE.
YacTHIL U3J10KCHUE. MaTepuabl 3) Hoctyn k cetu UHTEpHET.
4) YactuuHo- 3)LIOPsI u ipe3entanuu  |4) Hanuuue 3nekTpoHHON
ITOMCKOBBII. 4) Canit mathus.ru ITOYTHI.
5) JIMCTaHIIMOHHEBIH. 5) http:// 5) JleMOHCTpAITMOHHOE |
moodle.stavdeti.ru/course |madoparopHoe
obopynoBanue HU3NIECKOro
KaOuHeTa.
Jlabopatopusiit | JlabopaTopHas 1) [IpobGnemMHBIi. 1) UHCTpYKIIUH 110 JlabopaTopHoe 3amura paboT
HKCIIEPUMEHT pabota 2) [1onckoBBIH. BBINIOJIHEHHIO PaboT. o0opyioBaHue Otuer
3) UccnenoBarenbckuii. |2) binank otuera
Omumnuaanas | KomOunupoBanHas | OObsICHUTENBHO- 1)Omnopubie koHCTeKTHI; | 1)[IpoeknnonHoe Pe3ynbraTuBH
IIOArOTOBKA WJUTKOCTPATHUBHBIMN. 2) Ilpe3enranuy; 000py0BaHUE. OCTb y4acTHsl B
ITonckoBeIil. 3)Buneo pa3zbopbl 2)IlepcoHanbHbIN OJINMIINAJAX
HccnenoBarenbCkui. OJIMMITHAT; KOMIIBIOTED.

4)OnuMIinaiHbIC 3adaHUs




PABOYAA NPONrPAMMA KYPCA «3KCMNEPUMEHTAJIbHAA
OU3SUKA»

7-10 kiaaccenl

Ha kypc koHKypCHBIN OTOOP HE MPEAYCMOTpPEH.

JlaHHBIN Kypc IpenHa3HauyeH i ydamuxcs 7-10 kiaccoB, MpOsBISIOLINX
NOBBIIICHHBI HWHTEPEC K HHKXEHEPHOMY KOHCTPYMPOBAHHIO, POOOTOTEXHUKE B
00JacTi COBPEMEHHON KOCMOHABTHUKU, K TMPOCKTHOW ACSITENBHOCTH B 00JIACTH
COBPEMEHHOW B3HEPreTHMKM M OO0ydawluxcs Mo mnporpammaMm «HannonanbHas
TEeXHOJIOTHYecKas onumnuaaa. Kocmuyeckas poOOTOTEXHUKA U PAKETOCTPOEHUE» U
«HanunonanpHas TexHonornyeckas onumnuana. KoHkypcHas qesiTeibHOCTb

JUis co3aHusi MPOEKTOB O0y4YaroIMMCsl HEOOXOAUMbI 0a30Bbl€ 3HAHUS 10
(¢u3MKe W HaBBIKM IIOCTAHOBKHM, IIPOBEIEHUS U OOpabOTKH pPe3yJbTaTOB
HKCIIEPUMEHTOB.

['MaBHBIM  NPEUMYIIECTBOM  OKCIEPUMEHTAIBHOM  (U3UMKU  SBISETCS
BO3MOXKHOCTb JIEMOHCTpAIMK (PU3NUECKUX SIBJICHHUM B 00Jiee LIMPOKOM pakypce U
BCECTOPOHHEE MX HCCIENOBaHUE. DKCIEPUMEHTANbHBIE 3aJa4yd — 3TO 3a/add, B
KOTOPBIX HEJIb3d HAWTU pemeHue 0e3 MpoBeAeHHUs 3KcnepuMmeHTa. Kaxnas
HKCIIEpUMEHTaIbHAsl padoTa OXBAThIBAET JOCTATOYHO OOJBIION 00BEM y4E€OHOTrO
MaTepuanga, B TOM YHUCJIE W3 DPa3HBIX pa3leiaoB (PU3MKU. DTO MPEIOCTABIISAET
HIMPOKHE BO3MOXXHOCTU JUIsi OOOOIIEHHS M CHCTEMAaTH3alud TEOPETUYECKHX
3HaHWM, POPMUPOBAHUS HABBIKOB, HEOOXOIUMBIX JIJISl CO3JaHUS IPOEKTOB.

JIaHHBI KypC TO3BOJIUT IOBBICUTH YPOBEHb 3HAHHWU OCHOBHBIX METOJOB
HAyYHOTO [IO3HAHUS, WCIIOJIb3yeMbIX B (U3uKe: HAOMIOJEHUE, OINMCAHUE,
U3MEpPEHMs, JKCHEPUMEHT C TOMOIIBIO  COBPEMEHHOTO  JabOopaTOpHOTO
o0Opy/oBaHUs; MPUOOPECTH  OMBIT  KOJUIEKTUBHOM W MHAMBHUIYaJIbHOM
NEeSTEIbHOCTH IPU MPOBEACHUH SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATENIbCKUX padoT;
O3HAKOMHUTBCS C METOJMKOW OpraHu3alMM W NIPOBEICHUS SKCIIEPUMEHTAJIBHO-
UCCJIEI0BATEIBCKON AEATENBHOCTH.

OcCHOBOI1 Kypca SIBISIETCS MHTEIUIEKTYaJIbHO-TIO3HABATEIbHAS JEATEIbHOCTD.
Ona BkiIIOYaeTcss B ceOs TakuWe DJIEMEHThI, KakK HaOloaeHue, CcOOpKy
HKCIIEPUMEHTAJIbHON YCTAaHOBKHM, M3MEPEHMs] U CHATHE [OKa3aHUW MpUuOOpOB,
MaTEeMaTUYeCKyl0 OOpabOTKy TOJIYYEHHBIX pe3yJIbTaTOB U MX, aHaJIu3,
(bopMyaMpOBKY BbIBOAOB. IIpH cucTeMaTHUeCKOM PEIICHUH SKCIEPUMEHTATbHBIX
3a/lady aKTUBM3UPYETCA MO3HABaTelIbHAs JEATEIbHOCTh YYalllUXCs, Pa3BUBAIOTCA
TBOPYECKHE CIIOCOOHOCTM W HABBIKM HCCIIENOBATENIBCKOIO XapakTepa, pedsta
npUOOpPETAIOT YMEHUS AaHAJU3UPOBATH Pa3jIMUHBbIE SBJICHUS, YTO CIIOCOOCTBYET
OoJiee 0CO3HAHHOMY MOAXOY K CO3JaHUIO IPOEKTA.

Heab: co3nanue ycioBUM sl BCECTOPOHHEM MOJATOTOBKHU AETEN K YyUaCTHIO
BO BCEPOCCHUUCKHMX KOHKypcax, (OpMUPOBAHHWE 3HAHWA, YMEHHMA W HABBIKOB,
HEOOXOMMMBIX Ui  JOCTIDKEHUSI BBICOKMX PE3yJIbTaTOB B  KOHKYPCHOM
JIESITETbHOCTH.



3agaum:

- OBJIAJICHUE HEOOXOMUMBIMH Oa30BBIMH TEOPETUYCCKUMHU 3HAHUSIMHU
OCHOBHBIX TIOHATHH W 3aKOHOB U3 pa3HBIX pa3leiioB (U3NKH: MEXaHUKa,
TEPMOIUHAMUKA, DJIEKTPOANHAMUKA, OTITHKA;

- OBJAQJCHWEC METOJaMHW ¥ HaBbIKAMU IIOCTAHOBKA U TIPOBEICHUS
(GU3UYECKOTO KCIIEPUMEHTA U aHAJIU3a €TO Pe3yJIbTaTOB,;

- (opmupoBaHue yMeHUH paboTaTh C JA0OPATOPHBIM OOOPYIOBAHHEM,
TUTAHUPOBATh U TPOBOAMTH IKCIIEPUMEHTHI, 00pabaThIBaTh U TPAMOTHO 0(DOPMIISATH
WX PE3yNbTaThl, ACNIaTh BBIBOIBI;

- pa3BUTHE y OOYYArONIMXCS HABBIKOB, HEOOXOIWUMBIX IS BBIMOTHEHUS
KOHKYPCHBIX 3aJlaHnuN (aHamuTHYECKOE MBITIUICHUE, KpEaTUBHOCTD,
WCCJIEIOBATEILCKIE HABBIKY,

- (opmupoBaHue yMEHUU MPEACTABIATH HHPOpPMAIMIO B BHJE TaOJIHIIL,
rpaduKoB, CXeM;

- MOTHUBAIIUS YYAIIUXCS K adbHEHIIIEMy N3YUEHUI0 (PU3UKH,

- CO3MIaHWE€ YCJOBUH IS JIMYHOCTHOTO Pa3BUTHSA M MPOQPECCHOHATBLHOTO
caMOOTIpeIeIeHHs 00yUYaOIIUXCS.

Pexxum 3ansaTHii: 2 ypoka 1 pa3 B HeAeno

YUYEBHO-TEMATHYECKHWH IVIAH KYPCA
«QKCHHEPUMEHTAJIBHASA ®U3UKA»

Ne | HanmeHoBanue paszgena, TeMbl KomnmuecTBo yacos

Teopusa | Ilpaktuka | Bcero

1. | Beeaenue. DkcriepuMeHT B (pu3uKe. 2 2 4
[TorpemrHOCTh U3MEPEHHUS

2. | Mexanuka 4 16 20

3. | Tepmonunamuka 4 8 12

4. | DIeKTpUueCcTBO 8 16 24

5. | Onrtuka 4 4 8

Hroro: 22 46 68

COJEPXAHUE KYPCA
«IQKCIHHEPUMEHTAJIBHASA ®U3UKA»

ConepxaHue Kypca TO3BOJISIET OOyYaroMMCA M3Y4YUTh OCHOBHBIE
bu3ndecKue SIBJICHUS U UX XapaKTePUCTUKU Yepe3 PEeIIeHUE dKCIIEPUMEHTAIBHBIX
3amady. B pesynabTaTe OCBOEHHS Kypca, oOydarmmuecss TOJDKHBI —BIIAJIETh
OCHOBOIIOJIAralOIIMMH 3HAHUAMU O MEXAHUYECKHUX, TEIJIOBBIX, JJICKTPUUYECKUX U



CBCTOBLIX  ABJICHUAX, a TaAKKC IIPAKTHUYCCKMMHW  HABBIKAMH  IIPOBCACHUS
(1)I/ISI/I‘ICCKOI‘O OKCIICPUMCHTA U aHaJIn3a €ro pC3yJIbTaTOB.

Yuammuecs 10/ 2KHBI 3HATL/IOHUMATD

— OCHOBHBIE TIOHATHS, XAPAKTEPU3YIOIIUE MEXAHUYECKHUE, TEIUIOBBIE,
AIEKTPUYECKHUE U CBETOBBIE SIBJICHUS: MEXAHUYECKOE JIBUKEHUE, OTHOCUTEILHOCTD
MEXaHUYECKOTO ABWKEHUS, IyTh, CKOPOCTh; Macca, Cuia, JaBjieHue, padora,
MOIIHOCThb, J3HEPIrUs, BHYTPCHHSS DHEPrus, KOJIWYECTBO TEIUIOTHI, YAECIbHbBIC
XapaKTEPUCTUKH TEIJIOBBIX MTPOLECCOB, MOCTOSHHBIN TOK, CHJIA TOKA, HAMPSIKECHHUE,
COMPOTHUBJICHUE, JINH3a, POKYC JIMH3BI, BUJIBI JINH3, BUABI N300pKCHUM, TaBaCMbIX
JIMH30M, ONITUYECKAs CUJIA JIMH3bI, YBEJIUYECHUE JIMH3bI,

— OCHOBHBIE 3aKOHBI: 3aKOH Apxumena, 3akoH llackans, 3akoH cOXpaHEeHUs
SHEPIUM B MEXAHWYECKHX U TEIUIOBBIX Ipolleccax, 3akoH OMa Juisl yyacTka Ienu,
3aKkoH Jlxoyia-JIeHua, 3aKk0H NpsIMOJIMHEMHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI
OTPAXXEHUSI U IIPEIIOMJICHHS CBETA;

— OCHOBHBIE  U3MEpUTEIbHBIE MPUOOPHI W  METOABl  BBHIYUCICHUS
IIOrPEIIHOCTEN U3MEPEHUM.

Yyammuecs 10KHBI YMETh:

— MPaBWIBHO OMHUCHIBATh U OOBSICHATH OCHOBHbIE (DU3UYECKUE SIBIICHUS U
IIPOIIECCHI, 1aBaTh TOUYHBIC OIPEAEICHUS OCHOBHBIX ITOHATHUN;

— YWATaTb M CTPOUTHh TpaduKH, BBIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
(U3MYECKUMU BETMUUHAMU: 3aBUCUMOCTH ITyTH OT BPEMEHU, CKOPOCTH OT BPEMEHH,
TEMIIEPATYphl TeJla OT IEPEeNaBacMOro KOJWYECTBA TEIUIOTHI, CHJIBI TOKa OT
HaIpsDKECHMUS;

— T0JIb30BAThCSl M3MEPUTENBHBIMU TNPUOOpaMH M CHUMATh MOKa3aHUS:
JUHENKa, IITAHT€HUUPKYJb, BECHl, JUHAMOMETP, MEH3YpKa (M3MEpUTEIbHBIN
UUJIMH/P), aMIIEPMETP, BOJIBTMETP, CEKYHAOMED;

— U3MEpATh M BBIYUCIATH (PU3WYECKHE BEIWYMHBI MO PeE3yJibTaTam
DKCIEPUMEHTAIIBHBIX JAHHBIX;

— Jienath BBIBOABI 00 HM3MEHEHHM (U3NYECKUX MapaMeTpoB U XOJe
¢u3nyecKoro npoiecca U3 aHanu3a rpauKoB, ypaBHEHHH.

Tema 1. Beenenue. DxcriepuMeHT B pusuke. [lorpemrHocts u3smepeHus

Teopus: BBOIHBIN MHCTPYKTaX MO OXpaHe Tpyaa. [lepBUYHBIA MHCTPYKTa)X
mo oxpaHe Tpyaa Ha pabodem wmecte. Dopmbl HaOmofeHUN. DUzMUECKUit
skcriepuMeHT. U3mepenne B ¢usuke. llena neneHuss M3MEpUTENHLHOTO MpUOOpa.
OmnpeneneHue 1eHbl AeJCHUs U3MEPUTEIbLHBIX MPUOOpPOB. MeTo psiioB.

Ilpaxkmuxa.
OnpeneneHne reOMETPUYECKUX Pa3MEPOB Tea.
N3mepeHne pasmMepoB MajblX TeEla.



Tema 2. Mexanuka

Teopusa: Mexannueckoe aBwxkeHUE. [IpsAMOIIMHEWHOE pPaBHOMEPHOE U
PaBHOYCKOpEHHOE nBHXeHUE. OTHOCHUTENBHOCTh IBMkeHUA. Macca. 11noTHOCTD.
Cuna. /laBnenue. Apxumenona cuiia. Cuina tpenud. 3akoH ['yka. PaGota. DHeprusi.
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTHH.

Ilpakmuxa. PemeHne SKCOEPUMEHTAIBHBIX 3aJa4: HA BBIYMCICHHE
XapaKTepUCTUK MEXAaHUYECKOTO JBWKEHHS, CpPEIHEW CKOPOCTH; Ha pacyer
IJIOTHOCTH; ONpENeNICHNe apXWMEIOBOW CHIIBI; CHJIBI TpPeHUs; KoddduimeHrta
YKECTKOCTH NPY>KUHBI;, HA BBIUYUCIICHUE Pa0OThl U MOIIIHOCTH; HA 3aKOH COXPAaHEHUS
MEXaHHYECKOU JHEPTUH.

[TocTpoenne TpaduKOB 3aBUCHUMOCTEH TYTH OT BPEMEHU CKOPOCTH OT
BPEMEHU.

(Jayree ykaszaH nepedyeHb SKCIIEPUMEHTAIBHBIX Pa0OT, KOJIMISCTBO KOTOPHIX
MO>KET BapbUPOBATHCS B 3aBUCUMOCTH OT YPOBHS 3HAHUN M YMEHUIN 00y4aromuxcs,
CTENICHU YCBOCHMSI Y4EOHOTO MaTepuraa).

PaGoTa Ne 1

«M3mepenne mI0THOCTH TEID»

PaboTa Ne 2

«IIpoBepka BBINMOJHEHHUS 3aKOHA ApXUMENa»

PaGota Ne 3

«Pabora cuibl TpeHUs»

PaboTta Ne 4

«OnpeneneHue KECTKOCTH MPYKUHBD

Pabota Ne 5

«Onpenenenne K03PpHULHEHTA TPEHUS

PaGota Ne 6

«MaremaTnueCcKuil MassTHUK

PaboTa Ne 7

«Omnpenenenue KIIJ] HaKJIOHHON MIOCKOCTHY

PaGoTa Ne 8

«Pabora cuibl ynpyroctu ¢ UCIOJIb30BaHUEM OJIOKOBY

PaboTa Ne 9

«3yueHue 3aKOHOB IIPSMOJIMHENHOTO ABUKECHUS

Pa6orta Ne 10

«ITpoBepka 3akoHa COXpaHEHUS UMITYJIbCA

Tema 3. TepmoanHamMuka

Teopus: Buytpennss sHeprusi. CriocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.
KosmmuecTBO TEmnoTh. YIenbHas TEMJIOEMKOCTh BEIIECTBA. Y AEIbHAs TEIJIOTa
IJIaBJIeHUs. Y paBHEHUE TETUIOBOrO OajiaHca.

Ilpakmuka: PellieHue 5KCNEPUMEHTAIBHBIX 3a7a4 HAa pacyeT YIEJbHBIX
XapaKTEPUCTUK TPU PA3IUYHBIX TEIUIOBBIX MPOIECCAaX; HA MPUMEHEHUE 3aKOHA
COXPAaHEHHUS SHEPTUU JJIs1 TETJIOBBIX MPOILIECCOB.

PaGota No 11
«3Mepenne yaeabHON TETIIOEMKOCTH BELLIECTBAY



Pa6ora Ne 12

«M3mepenune y1ebHON TEIUIOTHI TJIaBICHUS JIbIA)
Pa6ora Ne 13

«HMccnenoBanue OCTBIBaHUS BOJBDY

Tema 4. DnexTpuuecTBO

Teopusa: nextpuueckuit 3apsa. BzaumopelictBue 3apsgoB. IlocTosiHHBIN
ANEKTPUYECKUN  TOK. OiekTpudeckas uenb. Cuia Toka.  AmmepMerp.
DIIEKTPUYECKOE HANpsHKEHUE. BobTMETp. DIEKTPUUECKOE CONIPOTUBIIEHUE. 3aKOH
Oma mna ydactka nenu. PaGota u MomHocTh Toka. 3akoH [[xoyns — Jlenua.
[TocnenoBarenbHOE U MapaliebHOE COSTUHEHNE TPOBOTHUKOB.

Ilpaxmuxka.

Pabota Ne 14

«IIpoBepka BbInoaHEHN 3ak0Ha OMa U1l yJacTKa e

PaGota Ne 15

«Omnpenenenune paboOThI, COBEPIIAEMOI JIIEKTPUIECKUM TOKOM

PaGota No 16

«M3ydyeHue 3akoHa MOCIEA0BATEILHOIO COSTUHEHUS TPOBOHUKOBY

PaGota No 17

«M3ydyeHune 3akoHa NapaieibHOTO COSAMHEHHUS MPOBOTHUKOBY

Pa6orta Ne 18

«Omnpenenenne KIIJ| HarpeBarenbHoro mpubopa ¢ MPUMEHEHHEM 3aKOHA
Jxoynsg-Jlenma»

Pa6orta Ne 19

«OmnpenaeneHne MOIHOCTH, BBIIEIIEMON Ha pE3UCTOPE»

Tema 5. OnTuka

Teopusa: 3akOH NPSIMOJMHEHMHOTO pacrnpocTpaHeHus cBera. OTpakeHue
cBeTa. 3akoH oTpakeHHs cBeTa. [lnockoe 3epkano. Iloctpoenue nzoOpaxeHuil B
II0CKOM 3epkade. [Ipenomnenune cBera. 3akoH npesnomiieHus cBeta. JInHzbl. Dokyc
auH3bl. OnTruueckas cuia JuH3bl. [locTpoenue n3zodpaxkenuit B nuHze. @opmyna
TOHKOM JInH3bI. [{ucniepcus ceera. ONTHYECKHUE CIIEKTPHI.

Ilpaxmuxa.

Pa6ota Ne 20

«HpOBCpKa BBITIOJTHCHHUA OCHOBHBIX 3aKOHOB FCOMCTqueCKOﬁ OIITUKH»

PaGorta Ne 21

«M3mepeHne GOKyCHBIX PacCTOSHUM JIMH3»

PaGora Ne 22

«ITocTpoenue n3o6paxxeHuil, B TMH3AX»

Dopma nodgedeHus umo20o8.; OTUET U 3alIuTa paboThl.



METOJUYECKOE OBECIIEYEHHUE KYPCA
«QKCIIEPUMEHTAJIBHAS ®U3UKA)»

7-10 kiacenl

4) bank oTyeTa BBIIOJHEHUS
paboThI

Ha3Banue pazgena,| @opmel yueoHOro | Popmbl, METOIbI, IPUEMBI MareprabHO-TEXHUYECKOE dopmbl KOHTPOIISA/
/11 TEMBI 3aHSATUA 00yueHus. OCHaIIeHUE, TUIAKTUKO- aTTeCTaluu
[legarornueckue TEXHOJIOTUHU METOJIMYECKUN MAaTEPHUAI
1. |®dusuueckuit JlaGoparopHas 1) UadopmarimonHo- 1)JIabopaTtopHoe obopymoBaHKe  |3alUTa paboT
HKCIIEPUMEHT 10 |paboTa peLCTITUBHBIN. JUTS Kaskoi paboThl 3 pacueta 1 |OTueTsl 1o
pazzaenam ¢uzukn | 3anura padboThl 2) IIpoGnemMHBIii. KOMIUIEKT Ha JBYX OOy4Yaroluxcs. |pe3ynbTaTaM
3) ITouckoBbIii. 2)MeTouuecKkrue peKOMEH Ay | BBITOJTHCHUS
4) UccnenoBaTenbCKuil. I10 BBIMOJHEHHUIO TabOpaTOpHON | 1a00PaTOPHBIX
padoTHI. pabot
3) UucTpykuus Kk padote




PABOYAA NMPONrPAMMA KYPCA «JIETHAA ONNTMMINMNAOHASA
CMEHA»

7-10 kiaaccenl

Kypc npennasnaden ajis 00y4aromuxcsi, OKOHYMBIINX B yueOHOM o1y 7, 8,
9, 10 xmacchl, y4aCTBYIOIIMX B BBICOKOPEHWTHMHIOBBIX OJIMMIIMAIAX, HMEOIINX
JOCTUKEHUS. B OJUMIIMAJHOM JBH)KCHUM W YCIEIIHO OCBOUBIIMX IPOTPAMMY
yIrayOJE€HHOTO  M3Yy4eHHs  (U3MKM W OJMMIMAJAHOW  THOJATOTOBKM B
COOTBETCTBYIOILIEM KJIacCe.

Kypc nHanpaBineH Ha oTpaOOTKYy HaBBIKOB PEILIECHUS OJMMIIMATHBIX 33]1a4 U
MOJATOTOBKY K YYacTHIO B OJIMMIIMAJaX B HOBOM yueOHOM roay. Bce 3anstusa mo
HOCAT NIPAaKTHYECKUUA Xapakrep. TeopeTndecknid MaTrepHall MOBTOPSETCA U
o0o01m1aeTcs yepes penieHue 3aaad.

Kpr PCAIN3YCTCA B pPaMKax JICTHCTO HHTCHCHBA. ﬂf[}l KaXXJ0ro Kjiacca
IMPOBOJUTCA CBOSA CMCHA.

Heanb: co3maTh ONTUMANIbHBIC YCJIOBUSL [IJII WHTEHCUBHOW MOJTOTOBKHU
oOydJarommxcss K Yy4YacTUI0 BO BCEPOCCUMCKUX OJNMMMHNAAaX, (OpMUPOBAHUE
3HaHWM, yMEHUW U HABBIKOB, HEOOXOMUMBIX JUIsI JOCTHXKEHHS] BBICOKHX
pe3yJIbTaTOB.

Zagaum:

- pa3BUTHE HABBIKOB TBOPYECKOTO M HAYYHOTO MBIIIJICHUS, PCIICHHS
HECTaHJAPTHBIX 3a/ad, MPOCTPAHCTBEHHOTO BOOOPAKECHUS W aHAIMTHYCCKHX
CIHOCOOHOCTEWN;

- MOTHBAlMsS ydYalmuxcs K JanbHEHIIEeMy W3ydYeHHIO (u3WKM Ha
yrayOJIeHHOM YPOBHE;

- CO3JaHHue YCIIOBHH I IMYHOCTHOTO POCTA KaXKIOTO YJaCTHHKA.

Pe:xuM 3aHsaTHii: 6-8 ypOKOB B TeueHue 6 qHE

YUYEBHO-TEMATHYECKUM IIJIAH KYPCA
«JIETHAA OJIMMIIMA/THASL CMEHA»

Ne | HanmeHoBanue paszzgena, TeMbI KomnmuecTBo yacos

Teopusa | Ilpaktuka | Bcero

1. | Jlernsas onumnuanHas cMeHa-7 36 36
MexaHndecKkue SIBJICHUSA

2. | JleTHsas onmuMminagHas cMeHa-8 48 48




MCX&HI/IIIGCKI/IC, TCIINIOBBIC, JJICKTPO-
MArouTHBIC SBJICHUA

3. | JletHsasa onummimagaas cMeHa-9 48 48
MexaHuka

4. | Jleruss oxumimaadas cmena-10 48 24
Mexanuka. TepMoauHamuka. Oek-
TPOJIMHAMHKA

HUroro: 180 180

COJEPXAHUE KYPCA
«JIETHAA OJIMMIIMATHASL CMEHA»

Conepxanue Kypca AyOnMpyeT cojAepaHUE OJMMITUAIHON MOJITOTOBKH B
y4eOHOM Tofy To nporpamme «OnumnuanHas Qunka» Uisi COOTBETCTBYIOIIETO
KJ1acca.

3aHATUS TPOXOASAT TPOBOJATCA B (opMe TPEHUHTOB, HAa KOTOPBIX
oOyyaroiuecs: MOBTOPSIIOT, CUCTEMAaTU3UPYIOT, PACIIUPSIOT U YTIyOJISIIOT 3HAHUSA,
MOJYYECHHbIE B Y4E€OHOM TOfy, OTpabaThIBalOT METOAbl U MPUEMBI PEIICHUS
OJIUMIUAIHBIX 3a/Ja4, TPEHUPYIOTCA CAMOCTOATENIBHO peniaTh OJUMIUATHBIC
3a/1a4uu, 0OCYKJIat0T U pa30UparoT OJUMITHAIHBIC 3aa4H MPOUUIBIX JIET.

B pe3ynbrare 0cBOEHHUs Kypca y4alluecs JOJDKHbI B COBEPUIEHCTBE 3HATH
MOHSATUSI Y 3aKOHbBI, U3YUYEHHBIC B COOTBETCTBYIOIEM KYpCE; MUTHI OJUMITUATHBIX
3a/1a4; yMeThb NPUMEHATh 3HAHUS I PEIICHUS HECTAHIAPTHBIX OJMMIINAIHBIX
3a/1a4, B TOM YHUCJIE€ U SKCIEPUMEHTAIIbHbIX.

Ha xaxmoit nerHeil onummnuagHoW cMeHe (POpPMOIl MOJBENEHUS WTOTOB
ABJISIETCSA OJUMITHA/IA.

7 kJ1ace
Tema 1. IIpocTbie u3mMepeHus

Teopusa. WN3mepenue ¢usnyeckux BenuuuH. lleHa peneHus. EauHUIGI
u3Mepenuil ¢usndeckux BenuuuH. llepeBon enuuun usmepenuid. IlpubGopsl u
mKaibel. MeTon psioB.

Tema 2. Mexannueckoe IBUKEHUE

Teopus. PaBHOMEpHOE U HEPABHOMEPHOE JBHKEHHE. XapaKTEPUCTUKHU
MEXaHUYECKOTO  JBWXKEHUS: IyTh, CKOpPOCThb, rmepeMenieHue. [ 'paduxu
MEXaHU4eCKOTOo ABMkeHus. KynbTypa moctpoeHus rpaduKoB.

OTHOCUTENBHOCTh JIBUKEHHUS. 3aKOH CJOXKeHHs cKopocted. CpenHsis
CKOPOCTb.

Tema 3. Macca, 00beM, INIOTHOCTH
Teopus. Macca. IInotHocth. CMecu u ciuiaBel. B3anmopelicteue tein. Cuina.



Buapl cwin: cwiia ynpyroctu, Bec Tena, cuiia TpeHus. PaBHonencTByromas
cwia. IIpunnun cynepniozunnu cui. 3akoH ['yka. Cuctemsl npyxuH. PaBHoBecue
IIPU OTCYTCTBUH BPALEHUS] CHCTEMBI OJIOKOB.

Tema 4. ['uapocratuka
Teopusa. [aenenue. [laBnenue >kuakoctu. Cuia Apxumena. YcloBue
TIJIaBaHUS TeJl.

Tema 5. Cratuka
Teopus. MoOMEHT CWIIbl. YCIIOBUS pPaBHOBECHUsS Tei. [IpaBHIIO MOMEHTOB.
IlenTp macc. [IpocTbie MEXaHU3MBI.

Tema 6. Mexanuueckasi paboTa 1 SHEPTrus
Teopus. Pabota cuibl. MOIIHOCTB. 3aKOH COXPAaHEHUSI SHEPTHH.

dopma nodgedenus umo206: OJIMMIHNAA.

8 kuace
Tema 1. Mexannueckue IBICHUS
Teopus. HepaBHomepHoe naBwkeHue. CpemHsas CcKopocTh. ['paduku
JBMKCHUS, UX TIOCTpoeHue u urenue. Kynbrypa odhopmieHus rpadukos.
OTHOCUTENBHOCTH ABMKEHUS. KilacCuueckuii 3aK0H CI0KEHHUSI CKOPOCTEH.
N3menenne ypoBHs KuakocTU. CTaTHKa C 3JIEMEHTaMU THIPOCTATUKH.

Tema 2. TersioBbI€ SIBIICHUS
Teopus. PacdeT KoMYECTBA TEIIOTHI MPU PA3IMUHBIX TETUIOBBIX MPOIIeCccaX.

YpaBHeHue TemioBoro OangaHca. TemaoBble MOTEPU U TEIIOMPOBOIHOCTD.
3akoH HeroToHa-Puxmana. ®a3oBblie Iepexo/bl.

Tema 3. [TocTOsIHHBIN TOK

Teopus. DIEKTpUYECKHM TOK. XAapaKTEPUCTUKU TOCTOSHHOTO TOKa.
ConporuBnenne. 3akoH Oma pgns ywactka uenu. [locienoBarenbHoe U
MapaJJICIbHOE COCIMHEHUE TMPOBOJHUKOB. PacyeT mapaMeTpoB MPOCTHIX LETEH.
Pacuer mapaMeTpoB CHUMMETPUYHBIX IIEMEH. DJIEKTPOU3IMEPUTEIIbHBIC MPHUOOPHI.
Pacuer neneit, conepxaniux nepeMbuky. Pabota 1 MOIITHOCTH TOKA.

Tema 4. 'eoMeTprueckasi onTuka

Teopus. IIpsMoOnMHEHOE PaCIPOCTPAHEHUE CBETA. 3aKOHBI T€OMETPUUYECKOM
ontuku. OtpaxeHue cpeta. 3epkana. lloctpoeHune H300pakeHHS B TIJIOCKOM
3epKalie.

dopma noogedenus umo206: OJIAMITNAA.



9 kace
Tema 1. TeruoBbie ABIEHUSA
Teopus. PacueT KOMMYECTBA TEILIOTHI MPU PA3JIMYHBIX TEIUIOBBIX MTPOILIECCAX.
VYpaBHeHue TersioBoro OanaHca. TermoBble MOTEPU U TEIUIOMPOBOJHOCTh. 3aKOH
Hprorona-Puxmana. @a3oBble mepexonbl. Y elbHass TEIUIOEMKOCTh BELIECTBA.
Y nenpHas TEmOTa CropaHus TOILIMBA. Y AENbHAS TEIUIOTA IUIABJICHUS. Y A€IbHASA
TEIJI0Ta Mapoo0pa3oBaHU.

Tema 2. DnekTpuueckue ABICHUS

Teopusa. DneKTpudeckhe Uenu. Pa3BETBICHHBIE JIEKTPUUYECKUE LIETH.
Metonbl pacueTa CHMMETPUYHBIX CXEM. Henunelinbie 3JIEMEHTBI 51
BOJIbTaMIepHbie xapakrepuctuku (BAX).

Pabota W MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH Jlxoyna — Jlenna.
OnexTpoHarpesarenu. TepMOCONpPOTUBIICHUE.

Tema 3. Kunemaruka

Teopus. HepaBHoMepHOe ABWKeHUE. CpeaHssi CKOpocTh. PaBHOYCKOpPEHHOE
npwxenne. bamnmuctuka. Koopaunatel. bamnmuctuka. BekTtopsl. bammucTuka.
OtHOcuTENBHOCTH. OTpakeHUE.

KunemaTunka BpamaTeabHOTO ABUKECHUS.

Tema 4. /[lunamuka

Teopus. 3akonbl HbtoroHa. Konnueckuii mastHuk. TpyOka ¢ KUAKOCTBIO.
Cuna
Tpenus. Ces3anHble Tena. HakiionHas miockocts. Cuiia ynpyrocTH.

Tema 5. Cratuka u ruipocTaTUKa

Teopusa. llentp macc. Llentp Tskectu. Teopema 0 IBHKEHUU LIEHTPA Macc.
Hasnenue. I'mapocratuka (yriiyOJeHHBIN YPOBEHb). 3aKOH MAJIOYKH.

Tema 6. 3aK0HBI COXpaHEHUS

Teopus. mnynbse. 3akoH coxpaHeHus umilyibca. Pabora. DHeprus. 3akoH
coxpaHeHMs HHepruu. MeprtBas mnernsa. ['maponnHamuka. 3akoH bepnHysm.
JlnHaMyKa BpalmaTeIbHOro ABMKEHUSA. MOMEHT UMITYJIbCa. 3aKOHBI COXPAHEHHSI BO
BpalIaTeIbHOM JBUKECHUU.

Dopma noogederus umo206: OJIMMIUAIA.

10 kaace
Tema 1. Mexanuka
Teopus. 3akoH Nalo4kd. J[BUKEHHE MO OKPYKHOCTH. OTHOCUTEIBHOCTH
npwxeHus. ['paButanus. [uHamuueckue cBsizu. KoOHCEpBAaTUBHBIE CHUCTEMBI.
Heynpyrue  B3aumopeiictBusa.  Cockanb3piBaHue co  chepol.  Ymopyrue



B3aUMOJEUCTBUSA. MeToa BUPTyaJbHbIX IepemenieHuil. OCHOBBI TEOpUU
pa3MEPHOCTEN.

Tema 2. IIoCcTOSHHBIN TOK

Teopusa. DnexkTpuueckue I1enu. Pa3BETBICHHBIC AICKTPUUYECKUE IICTH.
CuMMeTpUYHBIE JIEKTPUYECKUE 1IeMU. MeToIbl pacyeTa COMPOTUBIICHUS CIOKHBIX
uenei. PeanbHble HICTOUHUKH TOKAa.  HelnHelHbIe 3J€MEHThl U BOJIbTAMIIEPHBIC
xapaktepuctuku (BAX). Dnexkrpoasurareny.

Tema 3. MonekynsapHas ¢uzuka
Teopus. Boznymnbiit map. Cmecu razoB. TpyOka co pryThio. M3omporeccsl.

VYpaBuenue coctosuus raza. Chepuueckuit cioi. ['a3-npyxuHa.
[ToaBoiHBIE PAOOTHI.

Tema 4. Tepmonnnamuka
Teopusa. Uccnenoanue anuzotrponuu. BHyTpeHHsisi sHeprus. Pabora rasa.
[lepBoe Hauano TepmoauHamMuku. TermnooOMeH. TermnoeMKoCTh rasa.

Tema 5. Dnexrpuueckoe nose

Teopusa. 3axkon Kynona. 3apsbkeHHas muiactuHa. Teopema [Iaycca.
HanpsxkeHHOCTB 35iekTprudeckoro nojs. Ilorenunan snexkrpuyeckoro noist. BAX.
Henuneitnsie anementsl. [IpoBossimiue cheprbl. DHeprus 3apsaoB. DIEKTPUIECKOE
nasienue. [Lnockuii KoHaeHcaTop U IudJIeKTpuku. Hanoxxenue neneit. JIokanbHbINM
3akoH OMa.

Dopma noogedenus umo208: OJIMMIUAA.



METOJUYECKOE OBECIIEYEHHUE KYPCA

7-10 kiacenl

«JIETHAA OJIMMIIMATHASL CMEHA»

Ha3zBanue paznena,

@opMbI y4EOHOTO

®opMBbI, METO/IBI, IPUEMBI

MareprabHO-TEXHUYECKOE

dopmbl KOHTPOJISA/

BBITNIOJIHEHUSI SKCTIEPUMEHTAIILHOM
YacTH OJINMITUAbL; | KOMILJIEKT Ha
1 obyuaromerocs.

/1 TEMBI 3aHATHA 00yueHus. OCHAIIEHHE, TUIAKTHKO- aTTeCTaIun
Ilenarornueckue TEXHOJIOTUHU METOJIMYECKUN MAaTEPHUAI
2. |JlerHss Tpenunr 1) [IpoGnemubIii. I)IIpe3enTanuu u ouMOUagHbIe |OJIMMIIMALA
OJIMMIIMAHAS OnuMmmnaga 2) IloucKOBBHIH. 3alaHuA.
CMEHa 3) UccnenoBarenbCkuid. 2) O6opyaoBaHue ISt




PABOYAA NPONrPAMMA KYPCA «YMHbIE KAHUKYJ1bl. ®U-
3UKA ONA YBINEYEHHbIX»

5-8 ki1acenl

Kypc npennasnauen i1t 00y4aronmxcsi, OKOHYUBIIUX B yueOHOM Tofy 5- 8,
KJIACCOB,  MHTEPECYIOLIMXCSA  MPEIMETAMH  E€CTECTBEHHO-HAy4YHOTO  IUKJIA
YYACTBYIOIIUX B WHTEIEKTYAJIbHBIX MEPOIPUATHUIX, OpraHuzyeMbix LleHTpom
«ITouck», B yactTHocTH B MHOrOnpeIMETHOM €CTECTBEHHO-HAYYHON OJIMMITMA/IE U
MHTEJUIEKTYaJIbHBIX UTPax Mo (pU3UKe, JKENAIIINUX MO3HAKOMUTBLCS C IPEIMETOM
«Duzukay (5-6 ki) ¥ B JajbHEUIIIEM U3y4aTh €r0 Ha MPOJABUHYTOM YPOBHE.

Kypc HOCHT MH(DOPMaLIMOHHO-03HAKOMUTENbHBIM XapaKTep U HalpaBieH Ha
pa3BUTHE UHTEpeca K (pU3MKe, K MO3HAHUIO OKPYXKAIOLIEr0 MUpaA. 3aHATUS HOCST
npakTUYeCKud xapakrep. B 5-6 kmaccax oOydarommuecss 3HaKOMATCA C
(U3NYECKUMU SIBICHUSMHU, HEKOTOPBIMH (PU3UUECKUMU TOHSATUSIMU U TEPMUHAMU,
yudaTrcsi HabJI0IaTh SIBJICHUSI, CTABUTh HECIIOKHBIE OINBITHI U OOBACHATH ux. B 7-8
KJlaccax 3aHATHs HalpaBlieHbl HAa YIiyOJeHue 0a30BbIX 3HAHUH, NMOJYYEHHBIX Ha
ypOKax B LIKOJIE, YIIOp JAENaeTcsl Ha OTpabOTKYy HaBBIKOB PEUICHUS (PU3NUECKUX
3amay. B xonme pemieHus 3anad NOBTOPSIOTCS W CUCTEMATU3MPYIOTCS 3HAHUSA
oOyyJarommxcs.

Kypc peamusyercs B KaHUKYJISIPHOEC BpeMsS BO BpeMs OCCHHHX IS 5-6
KJIACCOB M JIETHET'O MHTEHCHUBA JUIA 7-8 KJIACCOB.

Kypc ycinoBHO pa3nenieH Ha JBE YacTH:
- 151 5-6 KaccoB «3aHUMaTeNbHas QU3UKaY;

- nmns 7-8 KiaccoB MpakTHKyM MO pemieHnto 3amad «Pa3 3amada, nBa
3ajayva...».

ConepxaHue Kypca pacCUMTaHO HA 3aKpEIUICHHE MaTepualia MOCPEACTBOM
ITPAKTUYECKUX ONBITOB, BUKTOPUH U UTPOBBIX 3aJaHUM. KaKIblii yYEHUK MOJIYUYNT
BO3MOYKHOCThH CAMOCTOSATEIILHO MTPOBECTH MPOCTEHIIINI AIKCIIEPUMEHT U OOBSICHUTH
IIOJIy4YE€HHBIE PE3YJIbTATHI.

Hean: pasButue wuHTEepeca K (Qusuke, GopmupoBanre 0a30BBIX
MPEACTABICHU O (PU3NUECKUX SBICHUAX U 3aKOHAX TMPHUPOJIbI, Pa3BUTHE
MO3HABATEJILHON aKTUBHOCTU U TBOPUYECKHUX CITOCOOHOCTEH IKOJIBLHUKOB.

3agaum:

- 3HAKOMCTBO C (PM3WYECKUMU SIBJICHUSIMHU, MPOUCXOASAIIMMU B MPUPOJIE,
HEKOTOPBIMU MOHATUSIMU U TEPMUHAMU;

- JIEMOHCTpAIMSI CBS3U MEXIY (U3UYECKUMU 3aKOHAMU M TIPOIIECCAMH,
MPOTEKAIOIIUMHU B OKPYKAIOIIEM MUPE;



- 03HAKOMJICHHE C METOJJaMU Hay4YHOTO MMO3HAHUS MUPA: YMEHHUE MPOBOJUTh
HAOIO/ICHUS, CTaBUTh OIBITHl AHAIM3UPOBATH IIOJYYCHHBIC PE3YNbTAaThl U
(GbopMyIHpOBaTh BHIBOJIBI;

- (opMHpOBaHHE YCTONYMBOTO TMO3HABATENLHOTO HWHTEpEca K MPEIAMETY
buzuku;

- TIOBBIICHHE YPOBHSA OCO3HAHHOCTH HW3Yy4aeMOro MaTepuaia MyTeM
perrenus pusnueckux 3ama4 (7-8 Kiacchl);

- pa3BUTHE KPUTHUYECKOTO MBIIUICHUS — (OpPMHUPOBAHHE YMEHHM
CaMOCTOSATENILHO WCKAaTh JOKA3aTelbCTBA MCTUHHOCTH YTBEPIKICHUH, MPOBEPSTH
TUTIOTE3bI ONBITHBIM ITYyTEM, OIICHUBATh JIOCTOBEPHOCTH MOTYICHHOU HH(DOPMAITUH;

- (opmupoBaHNEe KOMMYHUKATHBHBIX HABBIKOB: YMEHHS SICHO BBIPa)KaThb
MBICITH YCTHO M NMMCbMEHHO, OTCTAauBaTh CBOIO TOUKY 3PEHHUS, ApTyMEHTHPOBAHHO
JTIOKa3bIBaTh MPABUIILHOCTh PEIICHUH;

- TIOBBIIICHHE MOTUBAIIMS YYAIIUXCS K JaIbHEUIIIEMY U3YYeHUIO (DU3HKHU.

Pe:xxum 3aHaTHIi: 2-4 ypoKa B JIeHb B TeueHHE 2-4 MHEHl B KaHUKYJISPHOE

BpeMs
YYEBHO-TEMATHYECKHWH IVIAH KYPCA
«YMHBIE KAHUKYJIbI. ®PU3UKA JJIAA YBJIEYEHHBIX)>
Ne | HammenoBanue paznena, TeMbl KomnuecTBo yacos
Teopus | IIpaktuka | Bcero
1. | anumatenbHas GU3UKa-5 2 6 8
2. | 3anumartenbHas Gpusznka-6 2 8 10
3. | Pa3 3agaua, nBa 3amayda...7-8 12 12
Hroro: 4 26 30
COAEPKAHUE KYPCA

«YMHBIE KAHUKYJIbI. PU3UKA JIJI YBJIEYEHHBIX»

Conepxanue Kypca CrocoOCTBYET (POPMHUPOBAHUIO €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS W PA3BUTUIO AHATUTHYECKUX CIIOCOOHOCTEH Y4YEHUKOB. Kypc
paccuWTaH Ha aKTUBHOE Y4YacTHE OOYy4alomuXcCs, pelieHue 3a7ad Pa3IudHOTO
YPOBHSI CIIO)KHOCTH JIsl YYEHUKOB 7-8 KJIacCOB,

Yuamuecs 10/1:KHbI 3HATH/IIOHUMATh:

- (pusumyeckue sIBICHUS U METObl HAYYHOTO TTO3HAHUS U3YUYCHUS TTPUPOJIBI:
HaOJII0/ICHUE U DKCIICPUMEHT;,

- HEKOTOpbIe (pU3NUecKue BEJIMUYUHBI (CKOPOCTh, MyTh, Macca, cujia, padbora,
SHEPIHUs).



Yuanuecs 10/5KHbI YMETh:

~ pasnuyaTh W JaBaTh MPOCTOE OOBSICHEHWE SIBJICHUSM, MPOUCXOJAIINX B
MIOBCETHEBHOM JKU3HU;

— TOJB30BAThCS (PU3UICCKUMH MMPUOOPAMH: THHEHKOH, CEKYHJIOMEPOM,
W3MEPUTETHHBIM IIIUNHIPOM, BECAMH, TMHAMOMETPOM, TEPMOMETPOM;

— TPOBOAWTH MPSMBIE C MOMOIIBI0 MPUOOPOB: IJIWHBI, TJIOMAIN, 00beMa,
BPEMEHU, MACChI, CUJTBI, TEMITCPATYPHI,

~ pemiaTh 3a7a4d Ha ompenesieHne (PU3NIECKUX XapaKTePUCTUK Pa3TUIHBIX
buznyeckux siBiaeHui (7-8 Ki).

3annmartebHas ¢usznka (5-6 kiaacceobl)

Teopus. dus3nKa Kak HayKa: MPeAMET U3yueHus: (PU3UKHU, POJIb HAOII0ICHUI
Y DKCIIEPUMEHTOB B TO3HAHUH OKPYXKArOIIEro Mupa. Mup Bokpyr Hac. Uto n3ydaer
¢buzuka? HabmoneHue u 3KCIEPUMEHT — OCHOBBI MO3HaHUs Mupa. Ouznueckue
CBOMCTBA TEIl.

dusznyeckre BEIUYMHBI W UX HU3MEpPEHHE: JJIMHA, Macca, o0BbEM, cuia,
MpaBUJIa U3MEPEHU.

MexaHnudeckoe JBHKEHHE TEN: BHUABl JBW)KECHUM (IIPSIMOJIMHEWHOE,
KpuBoauHeinHoe). MHepuusa. CKOpOCTh IBHKEHUS.

Cunbl W B3aUMOJICHCTBUS: TIOHSATHE CWJbL, THUIBI B3aWMOJICUCTBUI
(rpaBUTAIIMOHHBIE, 3JICKTPOMArHUTHBIC, CHJIbI TPEHUS, CHUJIBI YIIPYTOCTH).

Terumo u Temneparypa. Temmeparypusle mikanel. Ilepemaua Temia.
TernoBoe pacIMpeHUe BEIIECTB.

I'mppocratnueckoe npaBnenue. [wuapocraTuueckuii mapagokc. OmnbIT
Toppruennu.

DIIeKTpU3aLus Tell. DIEKTPOCKOon. CTaTUUECKOE 3JIEKTPUUYECTBO.

IIpakmuka: uamepenue GU3NUECKUX BEJIMYUH C TOMOUIBIO TPUOOPOB.

Pa3 3agaua, nBa 3aja4a... (7-8 kiacchl)

Teopusa.  Mexanuueckoe JBWXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE
npsiMosinHelHoe ABrmxkeHue. Cpeansisi ckopocTh. ['paduku aABMKEHUS.

Macca. IInotHocts. Cuna. Buawsl cun. JlaBinenue. I'mapocTaThueckoe
JTaBJICHUE.

Pabota u »sHeprusa. IloTeHuuanbHass W KUHETHYECKas BSHEPrus. 3aKOH
COXpaHEHUs] MeXaHW4ecKou sHepruu. [IpocThie MeXaHWU3MBI: phIUar, HaKJIOHHAs
INIOCKOCTB, OJIOK.

Buaytpennsss sHeprus tena. KommuecTBo Ttemuorel. Pacuer konmdecTBa
TEIUIOTHI PU PA3JTUYHBIX TEIUIOBBIX Mpolieccax. Y JelbHask TeIIOEMKOCTD.

[Tocrosiuubld  3nekTpuueckuid  Tok. Cuna  toka.  Hampsbkenwe.
Comnpotusnenue. [locnenoBarenbHoe U HapajuieIbHOE COEAMHEHUE PE3UCTOPOB.
Pabora u moutHocTs ToKa. 3akoH [[xoynsa-Jlenua.

llpaxmuxka: peuieHue 3aaad.

Dopma noogedenus umozos: 6ecena, yCTHbIH ONPOC, BUKTOPUHA, UTPA.



METOJUYECKOE OBECIIEYEHHUE KYPCA

«YMHBIE KAHUKY/JIbI. ®PU3UKA JIUIA YBJAEYEHHbBIX»

5-8 kiacenbl
Paznen, rema dopma 3aHATHS [Ipuemsl 1 METOIBI JunakTuaecKkui Texnnueckoe dopma
OpraHu3alHH Marepuai. DJIEKTPOHHBIE OCHAILIEHUE MO/IBEACHUS
00pa30BaTeNbHOTO UCTOYHUKH UTOTOB
nporecca
3aHUMaTeNbHas KombOunupoBannast | O0bSICHUTEILHO- 1) Onopubie koHcnekThl; | 1)[IpoekironHoe becena
busuka WJUTIOCTPATHUBHBIN. 2) Ilpe3enTtanuu; o0opy10BaHUE. YcTHBIN onpoc
[TpobiemMHBII 3) Bugeo 2)IlepcoHasibHBIM BukTtopuna
IlonckoBbIN KOMIIBIOTED.
Pa3 3amaua, nBa KomOunupoBannas | O0bsICHUTENBHO- 1) Onopublie koHcnekThl; | 1)[IpoekuronHoe becena
3ajaua. .. WJUTEOCTPATUBHBIM. 2) IIpe3enranuu; 00Opy1I0BaHHUE. YcTHBIM onpoc
[TpoGnemubIit 3) Bugeo 2)IIepcoHasibHBIM Urpa
ITonckoBblii 4) 3ananus KOMIIBIOTED.




OLHEHOYHBIE MATEPUAJIBI

B nanHoM paszzgene mnpuBEAEHBI MPUMEPHl OLICHOYHBIX MAaTepHUasoB,
MPUMEHSEMBIX JUISi KOHTPOJIA 3HAHWA oOOywaromuxcs. J[ias OIeHKW 3HaHUM
WCITOJIB3YIOTCSl TPAUIIMOHHBIE BUBI U (DOPMBI KOHTPOJIS:

- BXO0OHOU KOHMPOIb: BCTYNHUTEIBHBIA OK3aMEH, TECTUPOBAHHE —
MPOBOJUTCS B Hadajie y4eOHOTO rojia C LEJbI0 ONpECNICHHUs] NEePBOHAYATLHOTO
YPOBHSI 3HAHUW U YMEHUM, pa3BUTUS 00Yy4AIOIINXCS,;

- meKywul/memamuyeckuil. KOHmpoiv: GPOHTAIBHBIN U YCTHBIA OMPOCHI,
buznyeckuit AUKTAHT, TECTUPOBAaHUE, KOHTpOJbHAs paboTa, CaMOCTOSTEIbHAs
paboTa, OTYeT U 3amuTa JJabopaTOPHOM/ IKCIIEPUMEHTATHHOU padOThI, OJIMMITHA/IA
— TIPOBOJUTCS B TEYCHHE BCETO y4EeOHOTO TOJa C IIEJBI0 OMpPEACNICHUs CTEIEeHU
YCBOCHUS YUAIIMMUCS YIEOHOTO MaTepuaia, TOTOBHOCTH K BOCIPHSATHIO HOBOTO
MaTepuaia, BBISBICHHS YyYalIUXCs OTCTAIOIIMX K OIMEpeXaromux OOyYeHHE,
noaoopa Haubonee 3PHEKTUBHBIX METOJIOB U CPEJCTB O0yUCHUS;

- NPOMEINHCYMOYHbBIN KOHMPO/b. UTOTOBBIM TEMAaTHUYECKUN TECT, UTOroBas
KOHTpOJIbHAs paboTa Mo U3y4eHHOU TeME — MPOBOJUTCS IO OKOHYAHUH W3YUYECHUS
TEMBI UJTU pa3jiefia C IeJIbI0 ONPEIeNICHUS CTENIEHU YCBOCHUS YUAIIUMUCS Y4EOHOTO
MaTepHuaya v pe3yJIbTaToB 00yUCHUS;

- UMO208blll KOHMpPOJib: UTOTOBOE TECTUPOBAHWE, WTOTOBAs KOHTPOJIbHAS
paboTa, BBIMYCKHOW JK3aMEH — IMPOBOJWUTCS B KOHIIE y4eOHOTO TOJa C IIEJBIO
OTIpEJICICHHs] Pe3yJbTaTOB OOY4YEHHUs 3a KypC M BCEM MNporpaMMmbl B IIEJIOM,
OpUEHTUPOBAHUS Ha JalibHEIIee O0yUYeHHE.

OrneHka ypoOBHsS YCBOCHHUS COJEpKaHHUS O0pa3oBaTEIBHOW MPOTPaMMBI
TIPOBOJIUTCS TIO CIICTYFOIINM TIOKA3aTeIIsIM:

- CTENEeHb YCBOCHHMS COJEPIKAHMUS,

- CTeleHb MPUMEHEHHs 3HAHUI Ha MPAKTHUKE;

- yYMEHHUE aHAIM3UPOBATh U JIETIATh BBIBOJIBI.

JJ1st OleHKM 3HAHUK 00YyYaroMXCsl M YPOBHS UX O0YUYEHHOCTH
ocymiecTriseTcst mo 100-6ammsHOM MIKane:

HanmeHoBaHme ypoBHsI/0eHKA Pe3yabTaTt AmarnocTuku, %
DJIeMEHTapHBIA YPOBEHB/HEYIOBICTBOPUTEIHHO 0-49%
Hu3zkuii ypoBeHb/y10BIETBOPUTEIHHO 50-69 %
Cpennuii ypoBEHB/XOPOIIIO 70 -84 %
Beicokuii ypoBeHB/OTIIMIHO 85 -100 %




OneHka «OTIMYHO» BBICTABISETCS 00YUAIOIIEMYCsl, €CIIH Y4EOHBIN MaTepHal
Kypca OCBOEH MM B IIOJIHOM 00beMe, HCUEPIBIBAOLIE, MIOCIEI0BATEIbHO, YETKO U
JIOTHYECKH CTPOMHO €ro M3JIaraeT, YMEET TECHO YBA3bIBATH TEOPHIO C IIPAKTUKOH,
cBOOO/IHO CIIpaBIseTCs € 3a/la4aMH ¥ BOIIPOCAMH, HE 3aTPY/IHSETCS ¢ OTBETaMH ITPH
BUJIOM3MEHEHHH 3a/1aHUi, IPaBHJIBHO 0OOCHOBBIBAET IPUHSTHIE PELICHHS, BIafeeT
Pa3HOCTOPOHHMMH HAaBBIKAMMU M MPUEMaMH BBINOJTHEHUS NPAKTUYECKUX 3a/1a4;

OLeHKa «XOPOILIO» BBICTABISIETCS 00YYarOLIEMYCs, €CIIM OH XOPOLIO 3HAET
MaTepual Kypca, IPaMOTHO M [0 CYIIECTBY H3Jaraer €ro, He MAOIycKas
CYILECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, IMPABHIBHO MPUMCHSET
TEOPETHYECKUE IIOJIOKEHUS IIPU PEIUCHHH NPAaKTHYECKUX BONPOCOB M 3ajad,
BIIAJCCT HCOﬁXOHHMb]MI/I HaBbIKaMH H IIpHEMaMH UX BBIIIOJHCHHA,

OLeHKa «yIOBICTBOPHUTENILHO» BBICTABICTCA OOydarOLIEMyCs, €CIIH OH
MMeeT 3HaHHsI TOJILKO OCHOBHOTO MaTepHalia, HO He YCBOWJI €ro JI€TaJlei, oMy CcKaeT
HETOYHOCTH, HEJOCTATOYHO ITPABUIIBHEIC (DOPMYIMPOBKH, HAPYILICHUS JIOIHYECKOMH
[MOCJICIOBATEILHOCTH B H3JIOKEHHH TPOrPAMMHOIO MaTepualia, HCIBITHIBAET
3aTPYAHEHUs TIPH BBINOJHEHUH MPAKTUYECKHUX 3a/1a4;

OneHka «HeyI0BJIETBOPUTEILHO» BBICTABISICTCS 00ydarouemMycs, KOTOpBIi
HE 3HAET 3HAYUTEILHON yacTH y4eOHOro Marepuaa, JIOIyCKaeT CYIIECTBEHHBIC
OLIMOKH, HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPYIHEHUSIMU pelIaeT NPakTHYECKUE 3a/1a41
WIH HE CIPABJISIETCS C HUMHU CAMOCTOSITENIBHO.

Nrtorosas arrecranus IpOBOJUTCS B BbIMYCKHOM 11 Kiacce mo OKOHYaHHIO
oOy4yeHUs TI0 JOMOJHHUTENIBHON 001Ieo0pa3oBaTeIbHON  00IIEepa3BUBAIOIICH
nporpamme «Onumnuaanas ¢pusukay B popMe BBITYCKHOTO 3K3aMeHa Mo popmarty
EID.

ITo pe3ynbratam oOyueHus B 9-11 kitaccax u UTOrOBOM aTTECTAIlMU BbIAAETCS
nurioM yctaHoBieHHoro B Llentpom «Ilouck» o6pasma.

IIprMepbI OLIEHOYHBIX MATEPHUATIOB

7 Kaace

Bxoonoii konmpons
TecToBbIC 3a1aHUA:

Urto Takoe Macca tena?

A) Bennuuna, Xapakrepusyroias 00beM Tena.

b) ®usunueckas BeIMYMHA, ONPEAEIISIONIas UHEPTHOCTD TEJA.
B) Xapakrepuctruka CKOpOCTH ABUKEHHUS Tea.

Kakoe yTBepxkaeHrne BEpHO OTHOCUTENBHO NIEPBOTO 3akoHa HproToHa?
A) Teno aABMXKETCS paBHOMEPHO NPSIMOJMHENHO WIIM MOKOUTCS, TTOKA HA HETO

JEUCTBYET CUJIa.



b) JItob6oe Teno cTpeMuTCs COXpaHUTh CBOIO CKOPOCTH TIOCTOSTHHOM, €CJIM CyMMa
BCEX JCHCTBYIONIMX HA HETO CUJI paBHA HYJIIO.
B) Ecnu teno HaxoauTcst B ABMKEHUH, OHO MPOAOJIKAET IBUTATHCS BEUHO.

UT0 Ha3bIBAIOT YCKOPEHUEM CBOOOIHOIO MajeHus?

A) CxopocTs, npuobpeTaeMast TeJIOM MPHU MAJEHUU C BBICOTHI OJJHOTO METPA.

b) N3meHenue maccel Tena npu cBOOOHOM MaJICHUH.

B) IlocTrosHHast BeIMUMHA YCKOPEHHUSI, C KOTOPOM MajjaeT CBOOOAHO IBUKYILIEECS
TEJI0 BOJIM3U MOBEPXHOCTU 3EMIIH.

BbrancnuTh cuity TSKECTH, JEHCTBYIONIYIO Ha Teno Maccoit 5 kr Ha 3emuie ( g=10
M/c?).
Otser: H.

Texywuu Koumpoib
TemaTnueckue TeCThI:

Tema: MexaHH4EeCKOe IBUKECHNE

Kakue BubI IBHKEHUH CYIIECTBYIOT COTJIACHO Kilaccu(puKarum?
A) PaBHOMEpHOE 1 HEpaBHOMEPHOE.

b) [IpsiMonuHeHOe U KpUBOJIMHENHOE.

B) O6a yTBepkaeHus: BEpHBI.

Yem oTiiMHaeTCs CpeHsIs CKOPOCTh OT MTHOBEHHOM ?

A) CpenHsast CKOpPOCTb OIpeAeNseTcss MO HW3MEHEHHUIO KOOpJMHATHI 32
ONPENEIEHHBIA MPOMEXKYTOK BpPEMEHH, MIHOBEHHAsl CKOPOCTb OTPa)aer
MU3MEHEHHUE KOOPAMHAT B KAXK/JbIM OTAEIbHBIM MOMEHT BPEMEHH.

b) MrHoBeHHass CKOPOCTb H3MEPSIETCS TOJIBKO HKCIIEPUMEHTAIbHO, CPEIHIOK0
MOYXHO BBIYMCIIUTh TEOPETUUECKHU.

Uemy paBeH MyTbh, MPOWIECHHBIA ABTOMOOWIIEM, JBUTaBIIMMCS PaBHOMEPHO CO
ckopocThio 80 KkM/4 B TeueHue 3 4acoB?
Otger: KM.

IIpomescymounwlit KOHMPOb
CamocTosTenbHas pabora:

Pemure 3anauy:
ABTOMOOWJIb pa3TOHSIETCS PABHOMEPHO OT COCTOSIHUS TTOKOS /10 CKOPOCTH 72 KM/4
3a 10 cexynn. Haliqute yckopeHrne aBTOMOOHIIS.

PaccumraiiTe nqaBneHue croada BOABI BBICOTOH 5 METPOB.

OOBsiCHUTE SIBJICHUE UHEPIIUU, TTPUBEIUTE MPUMED, WILTIOCTPUPYIOIIHHI 3TOT 3aKOH
MIPUPOLBI.



OnummTe OmbIT, IOATBEPKAAIINNA 3aK0oH [lackans.

Hmozosvlil konmpons
KontponbsHas pabora:

Teno aBUKETCS paBHOMEPHO MPSMOJIUHEHHO co cKopocThio 10 M/c. Kakoi myTh oHO
MPOUIET 3a 5 CEKyH?

ABTOMOOWIH Maccod 1 TOHHY ABMKETCS PAaBHOMEPHO CO CKOPOCThIO 60 Km/d.
Onpenenute KHHETUYECKYIO SHEPTHIO aBTOMOOMIIS.

[IpoBeauTe pacyér naBiieHUS BO3yXa HA MOBEPXHOCTH IUIOMIA/IbIO0 | KBagpaTHbBIN
MeTp, eciu atMocepHOe naBaeHne cocrapisger 1 armocdepy (1 arm = 10° I1a).

ABTOMOOWJIb TOPMO3UT C HaYaIbHOU CKOpOCThIO 10 M/Cc M ocTaHaBiIMBaeTCs 3a 5
cexkyH. Paccuuraiite 3amensieHre aBTOMOOMIIS.

Onpenenure CHITy TSKECTH, ACHCTBYIOIIYIO Ha TEJIO MAacCOi 7 KT Ha TIOBEPXHOCTH
3emiu (ycKopeHue cBOOOHOro najaeHus g=9,8 m/c?).

[loueMy npeaMeThI IIaBAIOT B BOAE, HECMOTPS HA €€ IIIOTHOCTh? ONUIINTE 3aKOH
ApxuMena U MOSCHUTE €r0 MPUMEHEHUE HA IIPAKTHKE.

3anoJIHUTE NPOITYCKHU:
CKOpOCTh paBHOMEPHOTO ABUKEHUS TeJa MPSAMO NPONOPLHUOHAIbHA...

8 kuacc
Bxoonoii konmpons

du3nyecKkul TUKTAHT

Uto Takoe KUHETUYECKAs SHEPTHUs TeJla MacCOM m, ABUKYIIETOCS CO CKOPOCTHIO V?
Kak u3MeHHTCs 3Ta 3HEPTHUsl, €CIIM CKOPOCTh YBEJIIMUUTCS BIBOE?

Paccuuraiite nasiaeHue ctoyida xKuIAKOCTU BhICOTOM h=2 M u miotHOCTHIO p=1000
KI/M>.

HazoBuTe enquHuIIbI U3MEPEHUs CUJIbl TOKA, HAITPSDKEHUS U CONTPOTHUBIICHHUS.
[TpuBenute popmyny 3akoHa Oma AJid y4acTKa Lemnu.

Texywuii KoHmpob
CamocrosiTenpbHas pab0Ta/yCTHBIN ONMPOC (TEKYINEe MUHU-TECTHI)

Boeruucnure conpoTuBieHre MPOBOAHUKA JJIMHOM | = 5 M, MII0IIa 110 MONIEPEIHOTO
ceyeHus s=0,5 MM> U yAeIbHBIM conpoTuBieHueM p=1,7x10"* OMm- M.



HaiinuTte HanpskeHre Ha pe3ucTope conpoTuBieHreM 5 OM, eciiy cujia TOKa paBHa
2 A.

OObsicHUTE, TTOYEMY 3BYK pPaclpOCTpaHsAeTcsl ObICTpee B TBEPABIX Cpelax, YeM B
ra3zoo0pa3HbIX.

IIpomedsxcymoyHulii KOHMPOL
KoHTtposbHas padorta

Kakue Turbl TeToBeIX ABUTaTesei Bol 3HaeTe? ONUIIUTE TPUHIUT PAOOTHI OTHOTO
U3 HUX.

OO0ocHylTE MPUYNHY BOZHUKHOBEHUS 3JIEKTPUUYECKOTO MOJII BOKPYT 3apsKEHHOTO
Tena.

Hanwl Tpu pesuctopa conpotuBieHusamu: Ri=10 O), R:=Rs=5 Om. U3o00pazure
BO3MOYKHBIE CXEMbI COEMHEHUS pe3ucTOpoB. PaccuuTaiite obiee conpoTrUBIICHNE
LETIH.

[Touemy cBOOOIHOE TMaJieHUE HA3BIBAIOT PABHOYCKOPEHHBIM JABMXKeHHUEM? YTo
3HAQYUT MOHITUE YCKOPEHHUS CBOOOHOTO MaICHUS 7

Hmoezoswviu konmponw
HTorosas KOHTpoJIbHAs paboTa

Jlana cuctema OJIOKOB, COCTMHEHHBIX HHUTBHIO. Macca mepBoro 6Oyoka Mi=2 kr,
BTOporo Mz = 3 kr. Koadunuent tpenust pasen p = 0,2. Onpenenute ycKopeHue
BCEH CHUCTEMBI, CUMTast OJIOK OJTHOPOJTHBIM M TJIAIKHM.

[Ipensioxkute SKCIEPUMEHTATBLHYI0 YCTAHOBKY JJisi TPOBEpKH TpaBuia JleHra.
OOBbsICHUTE MPUHIIUT PAOOTHI YCTAaHOBKH.

Jlyd cBera majgaer Ha IUIOCKOE 3epkaiio mona yriioM o=30°. Yemy paBeH yroi
OTPaXEHHOTO JIy4a OTHOCUTENBHO MEPHEHANKYJIIAPA K 3epKaity?

ChopmynupyiiTe OoCHOBHOW BbIBOJ W3 onbiTa dapanes 1o »IEKTPOMarHUTHOM
VHAYKIIUH.

9 kiacce

Bxoownoii koumpons
TecToBbie 3a1anus/mpoBepoUHas pabora

Kunemaruka.
ABTOMOOMIIb ABMIKETCS PAaBHOMEPHO ITO MPSIMOM JIOpPOre CO CKOPOCThIO 72
KkM/4. CKOJIBKO METPOB aBTOMOOMITb TIPOXOJINT 32 OJTHY CEKYHITy?



Crartuka.

Teno maccoii 5 Kr moABENIeHO Ha HUTU. BrIuncaNTE HATSKEHUE HUTH, €CIH
HUTh PAcCMOJIOKEHA BEpPTUKAIbHO BBepX. (YcKopeHHe CBOOOJHOIO MaJeHuUs
NpUHATH paBHBIM g=10 m/c?).

PaboTa 1 MOUTHOCTb.
Kamenr Becom 10 H moanumaror Ha BBICOTY 2 MeTpa 3a 4 CEKyH/IBI.
Onpenenute COBEPIICHHYIO pa0OTy U CPEHIOI0 MOUTHOCTb.

Texywuu KxoHmpono
CamocTosTenbHas padoTa ¢ pelIeHneM 3a1ad CPEIHEN CI0KHOCTH.

3aKOHBI JUHAMUKH.

Macca rpy30BuKa COCTaBJIsIE€T 2 TOHHBL. [ Py30BUK pa3roHsA€Tcs ¢ MOCTOSSHHON
cwioit Tsaru F=4000 H. 3a kakoe BpeMsi OH JJOCTUTHET CKOPOCTH 36 KM/4, JIBUTASICh
TOPU30HTAIBHO 110 POBHOMY YYacCTKy JI0pOTH?

Nmnynbe v cOXpaHEHUE UMITYJIbCA.

[ITapsr Maccoit 2 KT U 3 KI' CTAJIKUBAIOTCS a0COMIOTHO yripyro. [lepBerit map
uMen ckopocTh 4 M/c, BTOpoil mokowics. HalTu ckopocTH 1iapoB Tmocie
CTOJIKHOBEHHS.

3aKOH BCEMUPHOTO TATOTEHUS.

Paccrosaue Mexny nByMs 3B€3aMU PaILyCOM R=10% M u mMaccoii kaxxmoi
3Be3anl M=10% kr cocraBmser d=10"? m. Onpenenure CUIly IPUTSIKEHHUS MEKIY
ATUMH 3BE3JaMHU.

IIpomesrcymounuiil KOoHmpo.io

[leHTpOoCTpEeMUTETHEHOE IBHXKCHHE.

[Tapuk maccoit 0,5 kr Bpaiaercs Ha KOHIIE BEpEBKHU JUIMHON 1 M C yrioBoi
cKopocThio 4 pan/c. OnpenenuTe MEHTPOCTPEMUTENBHYIO CUITY, IEUCTBYIONIYIO HA
HIapUK.

[TorenuuanbHasg SHEPTHSL.

He6ounboii rpy3 nogaumaercs Ha BbicoTy h=10 M ¢ HayaibHON CKOPOCTHIO
5 M/c. Ero macca 1 kxr. Kakue 3HaueHuss OynyT MMETh IOJHAs MEXaHMYECKas
DHEPIUs Ipy3a U MaKCUMaJbHas BBICOTA MOABEMA?

KomrutekcHas 3anaya.

Cucrema COCTOMT U3 JBYX TEJIEXKEK, COEIUHEHHBIX MPYKHUHON KECTKOCTHIO
k=100 H/m. [1epBas Tenexka Maccoil 2 Kr TOJIKAET BTOPYIO TEIEKKY MacCOr 3 KT.
HauansHoe cxxatue npyxkunbl coctaBuio 0,1 M. Korna Bropast Tenexka 10CTUTHET
MaKCHUMaJbHOU CKOPOCTH, YeMy OHa OyJieT paBHa?



Hmoeoswiii konmpoaw
Hrorosast koHTposIbHAS paboTa

JlBa BaroHa moesga mmeroT Maccy m;=10° kr m m,=15° kr. Baron Nel
JBIKETCS co ckopocThio 10 m/c, BaroH Ne2 HemnoaBmwkeH. OHHM CTaJIKUBAIOTCS
a0coJIroTHO yripyro. Haiiure ckopocTH BaroHOB MOCJI€ CTOJIKHOBEHUS.

IIpoextHas 3amayqa.

Heo0xoanmo paccunTarh KOHCTPYKLMIO MEXaHU3Ma MepeJaun YCUIIHS Yepes
cucTeMy OJIOKOB M IIKMBOB TaKUM 00pa3oM, YTOOBI MOAHATH 00BEKT Maccoit M=100
kr Ha Bbicory H=10 M ¢ MuHuManbHbIM ycuineM. OOBSICHUTH YCTPOWCTBO
KOHCTPYKIIMHU U MIPOBECTH PAcUET HEOOXOAMMOTO yCUITHSI.

SKCHepI/IMCHTaﬂbHa}I 3aJgayda.

HNmerotcs ABC MCTAJJNIMYCCKUC C(bepbl OJMHAKOBOI'0O pasMcpa, OaHa
IMyCTOTClasA, Apyrad CIUIOLIHAA. HpOBGCTI/I OKCIICPUMCHT, HOSBOJI}IIOHH/Iﬁ
OIIPpCACINUTD pa3HUIY B MACCC cq)ep H CACJIaTb BBIBO/bI 00 M3MEHEHUH OCHTpa Macc.

10 kaacce

Paznen «MonekynspHas ¢puszuka. TepMoguHaMHuKay.
Bxoonoii koumpoins
TecTtoBas paboTa ¢ 371€eMEHTaMU PacCy>KAEHUN U MPOCTHIX PACUETOB.

TepmoanHaMHUYECKOE COCTOSIHUE.

Kaxoit HaGop BeMMYMH OJHO3HAYHO OMPENETSET COCTOSHUE HIEaThbHOTO
raza’?

IIepBoe Hauao TEPMOJIUHAMHUKH.
Tero nepenaercs teny koaumdectBom Q=100 X, nmpu 3TOM COBepIIaeTCs
pabora A=50 /I . Kak u3aMeHuIacyr BHyTPEHHsIS DHEPTrusi Tena?

KonnuecTBO BemiecTna.
BprauciauTh 4ncio MOJIEKYI B OJJHOM MOJIE KACIOPOAA.

CpenHekBapaTH4Hasl CKOPOCTh MOJIEKYJI I'a3a.
IIpu temmnepatype T=300 K cpenHekBagpatuyHas CKOPOCTb MOJEKYI
BOJIOPOJia paBHA IPUMEPHO....

["a30BEI€ 3aKOHHEI.
O0beM HuIeanbHOTO ra3a YBEJIUYHIICS B JIBA pa3a MPU MOCTOSHHOM JTaBJICHHH.
Bo ckoJ1bKO pa3 u3MeHuIach TemMmeparypa raza?



Texywuti KOHMpPOL
CamocrositenpHas paborta

W neanbHbli ras3.
JlaBiieHHe raza yBeJIMUUJIOCh B 3 pa3a mpu HEeM3MeHHOM o0beMe. Bo ckoibko
pa3 U3MEHWIOCH CPEIHEE 3HAUCHUE KBA/IpaTa CKOPOCTEH MOJIEKYJ?

Pacnpenenenne Makcsemna.
Temmnepatypa Bo3ayxa moBeicunachk ¢ T1=300 K go T>,=600 K. Bo ckombko
pa3 yBEIMYMWINCH HanOoJIiee BEPOSITHBIE CKOPOCTH MOJIEKYII a30Ta?

DHTpONUS U TEIIOOOMEH.

PaccuntaTh M3MEHEHHUE SHTPONUU HUJCATHLHOIO OJHOATOMHOTO Ta3a IpHU
nzobapuueckoM HarpeBanuu oT Temmepatypsl T1=300 K mo T»,=600, K, ecnu
MoJsipHas Macca raza M=0,02 Kr/MoJ1b, KOJTMYECTBO BellecTBa 1 MOJIb.

Bropoe Hayano TepMOAMHAMUKH.
MoxeT 1M CyllecTBOBaTh BEUHbIN BUTarelns [I-ro poga? [louemy?

IIpomedsicymounulii KOHMPO.b
CamocTosiTenbHas/KOHTPOJIbHAs paboTa

Peakuus pacmmpenus rasa.

Bo3ayx oobemoM Vi=1 1 pacmmpsiercs U30TEPMUYECKU MPU TEMIIEPAType
T=300 K go obobema V,=2 1. Paccuutaiite paboTy, COBEpllaeMylr ra3om, U
W3MEHEHHE BHYTPEHHEH dHEPTUu.

D¢ hHeKTUBHOCTH TEIUIOBOM MaIuHbl KapHo.

TeroBast mammnHa pabotaer nukioMm KapHo Mexay pesepByapamu C
temriepatypoit ropsdero Ti =600 K u xomomgnoro T,=300 K. Hackonbko
s dexTuBHA Takas MalHa?

@da30BbIC NEPEXOIBL.

Onpenenure TEIIOTY IJIABJICHUS JIbJIa MAaCCOM 1 KI' €CliM U3BECTHO, UTO JIEN
pacTonuiau Mpu HOpMaIbHOM aTMochepHOM naaBieHuu, 3arpatuB Q=334 kJlx
TEIlIA.

Hmoeosviii konmpons
Hrorosast KoHTpoJIbHAS paboTa

AHaIIU3 TEPMOANHAMUYECKUX IIUKIIOB.
[Toctpouts nukn neurarenss CtupiauHra Ha nuarpamme PV u oOBsSCHUTS,

MoYeMy TOT ITUKI MeHee 2 eKTHBEeH, 4eM UK KapHo mpu Tex ke TeMrepaTypax.

[IprumeHnenue pacnpeneeHui 4acTUll.



OxapakrtepusyiiTe noBejeHue pacnpeaeneHuss Makcpemia-bonbiimana st
CKOPOCTH MOJIEKYJ T'a30B IPHU IMOBBINIEHWH TeMmIepaTypbl. YemM OTIMYAETCS 3TO
pacrpeeneHue s JETKUX U TSKEIbIX ra30B?

Pazpen «nexTpoiuHaMuKay
Bxoonoii koumpons
TectupoBanue/PU3NIECKUI TUKTAHT

Hanpspokenne Ha koHIax npoBoaHuka paBHO 12 B, a cuna Ttoka 3 A. Uemy
PaBHO CONPOTHUBJIEHUE MPOBOAHUKA?

3apsin 2 HKn nepememaioT B OJHOPOJHOM  DJIEKTPUYECKOM  MOJIE
HanpsbkeHHocThio 100 B/M Ha pacctosaue 5 cm. Haitaure paboty moJis.

['paduueckas uaTEpHIpETaIUs

Hapucyiite rpadguk 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSKEHUS JJIs1 TMHEHHOTO
pesuctuBHOrO anemeHTa. (OO003HaUbTE HAKIOH Tpaduka U TOSICHUTE €ro
(bu3HYecKuil CMBICI.

Texywuu xoumpons

DNEeKTpUYECcKoe IMOoJI€ CO3AaHO TOYeUHbIM 3apsaoM S HKi. Yemy paBHa
HaIpsKEHHOCTH N0JIA Ha pacctossHuu 10 cM ot 3apsina?

OnuncarenbHas 3aga4a

Karymka MHIYKTHBHOCTM MOJKIOYEHA K HMCTOYHHKY MEPEMEHHOTO TOKa
yactoroit 50 ['. Hapucyiite BeKTOpHYI0 IrarpamMmy sl ONpeesieHus ciBura (a3
MEXK1Yy HAIPSHKEHUEM U TOKOM.

HNuTerpupoBanHas 3agaya

[To npauHHOMY COJIGHOMAY TEYET IMOCTOSHHBIM ToK 2 A. HHayKuus
MarHuTHOrO ToJis BHYTpH cojieHouga paBHa 0,05 Tiu. Onpenenure MmIOTHOCThH
MAarHUuTHOW SHEPTUU BHYTPHU COJICHOUA.

LIpomescymounsiu KOHmMpob
PaBHOMEpHO 3apsiKeHHas TJIACTUHKA CO3/IA€T MOCTOSHHOE 3JIEKTPUUECKOE
nosie HampsbkeHHocThio 100 B/M. Mexay miacTMHKamMu TMOMENIEH KOHACHCATOP

eMkocThio 10 M®. Haiiqure HAaKOIUIEHHYIO SHEPTUIO B KOHJICHCATOPE.

[TpoBogHUK JIMHOM 1 M ABMXKETCS CO CKOPOCThIO 10 M/C B MAarHUTHOM IOJIS
c uaaykuueit 0,1 Tn. Haitaure BosHukaromyro 2/1C naayKnuu.



MenaHblii CTEp)KeHb AJMHOM 2 M CBOOOJHO BpAaIlaeTCs B BEPTUKAIHHOU
IJIOCKOCTH B OJIHOPOJTHOM MarHuTHOM Tmosie ¢ mHaykuuet 0,05 Ta. ITo kakomy
3aKOHY U3MeHsieTcs MrHoBeHHas DJIC, renepupyemasi Npu IBUKECHUU CTEPKHS?

Hmozosvlu konmpons
CamocrosiTenbHas padboTa

Pa3BepHyTBII TEOPETUUECKHUI BOIPOC
ChopmynupyiiTe 3aKOH 3IEKTPOMArHUTHOW MHAYKIIMH U IPUBEIUTE IPUMED
yCTpOiCcTBa, pabOTaIOLIEro Ha OCHOBE ATOT'0 MPUHIIMIIA.

Uepe3 mnpoBoJIOUHYIO paMKy ¢ 4uciaoM BUTKOB N=100 mnpomyckarot
nepeMeHHbI TOK 4acToThl 50 ['n. PamMka HaxoauTcss B HEOAHOPOJIHOM MAarHUTHOM
noje. 3amnMIiuTe BhIpakeHue s cymmapHod OJIC HMHAYKUMM B paMKe U
BBIUMCIIUTE €€ MAKCUMAaJIbHOE 3HAYEHHE IPU U3BECTHBIX IMapaMeTpax paMKHU U MOJIS.

11 kiaacce

Paznen «KoneGaHus u BOJTHBDY
Bxoonoii koumpons

YcTaHOBUTE COOTBETCTBHE MEXKJY BHJIOM KOJ€OAaHUNW U ONHUCAaHUEM
dbuzmyeckoro - mpomecca:  rapMOHUYECKHE,  BBIHYXJEHHbBIE,  CBOOOJIHBIEC,
3aTyXaromue.

Bug xonebanuit DuU3NYECKUN NPOLIECC
["'apMoHnueckue Konebanust masiTHUKA
BrinyxneHHbie Kosnebanust cTpyHbI 1101 BO3ACHCTBUEM TYTH
CBoOoHbIE Konebanus rpy3a Ha npyxuHe
3aTyxarnme OcnabGeBaronye Kojie0aHusi KaMepTOHA

I'py3 maccoii 0,1 Kr coBepiiaeT rapMOHHYECKHE KOJEOAHMsSI Ha MPYKUHE
»ecTtkocThio 20 H/M. Onpenenure 4acToTy KojaeOaHUM.

['paduueckas maTEpHIpeTaIvs
Hapucyiite rpaduku 3aBHCUMOCTH CMEIICHHS, CKOPOCTH U YCKOPEHHS OT
BPEMEHU JJIsl TAPMOHHYECKUX KOJIeOaHUH.

Texywuu koHmpons
CamocrosiTenpHas paboTa

XapakTepucTuka KojiebaHui
KakoBa cBsizb Mexay NepuoaoM KoyieOaHWW M COOCTBEHHOW YacTOTOM
NPY>KUHHOTO MassTHUKA?



MonenvupoBaHue K0yie0aTeILHOTO TpoIecca
JIJIsT MaTeMaTH4ecKOro MasTHUKA JUIMHOH 1 M HaWauTe TMEepHoJ MalbIX
KOJICOaHMIA.

WNurepdepennus BoIH
OObsicHUTE SIBJICHUE CTOSIUMX BOJIH U YCIIOBUS UX 00pa30BaHMUS.

lIpomescymounviu KOoHmpob

DNEeKTPOMAarHUTHBIE BOJTHBI
PanuocTtanus nepenaer curnan Ha yactore 100 MI'n. Onpenenure nnuny
BOJIHBI CUTHAJIa B BAKyyMe.

Pe3oHaHCHBIE sIBIECHNS
Mamna kadaercs Ha peccopax ¢ coOctBeHHOM yactotor 1 I't. Bogurens
€/IeT 10 HEPOBHOCTAM ¢ MHTepBajoM 1 c. byner nu Habmonarbest pe3oHanc?

Crosiune BOJIHBI B HATSIHYTOW CTPYHE
CtpyHa rutapsl kosiebnercst ¢ nepBoi rapmonukoit. Hapucyiite npodusb
CTPYHBI U YKQXKUTE y3JIbl U IIyYHOCTH.

Hmoeoswiii koHmpow

KonebatenbHble KOHTYpbI

Paccmorpure mens LC-koHTypa ¢ mapamerpamu L=1 mI'H, C=100 nd.
HalimuTte CcOOCTBEHHYI0 4YacTOTy KOHTypa U HApUCYHTE OCHUIOTpPAMMY
HaIPSDKEHUS HA EMKOCTH.

BomnHoOBOI nmaker
CBeToBas BOJIHA PACHPOCTPAHSIECTCA B CPeAe C MOKa3zaTeleM IMpesIOMIICHUS
n=1,5. Onpenenure CKOPOCTh PACIIPOCTPAHCHUS BOJIHBI B 3TOM Cpejie.

CBoOoHbBIE KOJIEOAHHS B OTPAHUYEHHOM MTPOCTPAHCTBE

N3yuute pacnpocTpaHeHue 3ByKa B TpyOe amHo# =1 M, 3akpsIToii ¢ 000ux
KOHLOB. [locTpoiiTe 3aBUCMMOCTH 3BYKOBOTO JABJEHHUS OT IOJOKEHHS BIOJb
TpYyOBI U MMPOAHATU3UPYHUTE BOZMOMKHBIE PEXKUMBI BO30YX IAEHUS TPyOOIPOBOA.

Pa3ngen «OnTuka»
Bxoonoii koumpons

OCHOBHbBIE TEPMHUHBI U TIOHATHS
Urto Takoe cBetoBou nyu? Ilepeuncinre cBOICTBA CBETOBBIX JIy4Eil.

3aKOHBI OTPAKEHUS U TIPETOMIICHHS
3anumute 3aKoH CHeiunyca (3aKOH MPEJIOMIICHUS CBETA).



Pacuér ¢hokycHOTo paccTOsSHUS JTUH3bBI

Jlana cobuparonias jauH3a ¢ GoKycHbIM paccTossaueM 10 cMm. Mcrounuk
CBETa PacIoiokeH Ha paccTossHuu 20 ¢M ot JinH3bL. [ 1e oOpasyercs
n3o0paxkenue? [TocTpoiiTe N300pakeHUE UCTOYHHKA.

Texywuu xoumpons
CamocrosiTenbHas paboTa

[Tprammn ®@epma

OOBbsacHUTE NPUHIIUIT HANMEHbIIEro BpeMeHn depma MPUMEHUTETHHO K
IIPOXOKICHUIO CBETA Yepe3 IPAHUILY CPEX ¢ PA3HBIMU II0KA3aTEIAMU
IIPEIIOMIICHUS.

OnTtuyeckue MpuOOpPsI
[ToctpoiiTe X0 ayueid B Teneckorne ["anuies 1 Ha30BUTE NPEUMYIIECTBA U
HEJIOCTAaTKH TAHHOTO THUIIA TEJIECKOIIA.

WNurepdepenius cera
Kax uzmenurcs Buj uHTEpPEpEeHIIMOHHON KaPTUHBI, €CITH YBEIUYUTh
TOJNIINHY IUIEHKH, OCBEIIEHHOW MOHOXPOMATUYECKUM CBETOM?

JIyu Genoro cBeta monagaeT Ha CTEKISIHHYIO IPU3MY € YTJIOM IPEIOMIICHUS
60°. IMokaxuTe MOPSTOK PACIIOIOKEHHS [IBETOB CIIEKTPA IOCIE BBIXOIA M3
MPU3MBI.

IIpomescymounvii KOHmMpOoOib

[Tonmapu3zanus ceera
[Tokaxkute rpaduyuecku, Kak BIUSET JBONHAs JTy4yeBas pedpakiius Ha
MIPOXO’KJICHNE CBETA YePe3 KPUCTAILT KaJIbIIUTA.

doromerpus
PaccunraiiTe ApKOCTh SKpaHa, PACHOJIOKEHHOIO HA PACCTOSHHUM 2 M OT
JaMno4ky MOoIHOCTEI0 100 BT, n3ny4aromieil paBHOMEPHO BO BCE CTOPOHBI.

JlabopartopHas pabota

OKCIEpUMEHTAIBHO — HcclienyidTe (GOpPMUPOBAHHUE  KOJBILEBBIX  IOJIOC
HproToHa mpu HAOMIOAEHWU TOHKOW BO3AYIIHOW MPOCIONKH MEXKIY CTEKJIOM U
BBINYKJIBIM CTEKJIOM.

Hmoeosblil konmpois
Co3manue ONTUYECKOU CUCTEMBI

Pa3zpabotaiite koHCTpyKIMIO (PoTooOBEKTHBA ¢ yBenmueHuem B 10 pas,
COCTOSIIIETO U3 OJJHOM JBOSKOBBIIYKION ¥ OJTHOW JBOSKOBOTHYTOW JIMH3BI.



(ITpumep otBeta) IlpencraBieHa KOHCTPYKIMS OOBEKTHBA C YKa3aHUEM
pacCTOsTHUM MEX1y JIMH3aMU U TOPSJIKOM UX YCTaHOBKH.

[TpoGsiema ronorpadun
OOBsICHUTE OCHOBBI TOJIOTPAPUU U pa3IUIHI MEXIY 00bIYHON (hoTorpadueit
Y TOJIOTPAMMOM.

(ITpaBunpHbi oTBeT) OOBIUHAsA QoTorpadusi GUKCHPYET HHTEHCHUBHOCTD
CBETa, TOIJa Kak rojiorpaMMa COXpaHseT JONOJIHUTENbHYI0 HH(pOopMaIuio o ¢ase
BOJIHBI, TTO3BOJISISI CO3/IaBaTh TPEXMEPHBIE U300paKEeHUSI.

HCCH@I[OBaHI/Ie CIICKTPAJIbHBIX XapaKTCPUCTUK HCTOYHHUKOB CBCTA
Beimonnaute HCCICAOBAHUC CIICKTPA JIAMIIbI HaKaJIMBAHWA MCTOAOM
AUCIICPCHUOHHOI'O aHaJIn34a.

(ITpumep otuera) HeobOxoammo mpoBECTH WM3MEPEHHE CHEKTPA, BBIJCIHUTH
XapaKTEpHbIE JIMHUM W3JIYYCHUS M CPAaBHUTh WX C OSTAJOHHBIMU CIEKTpaMHU
METAJIJIOB.

Paznen «KBantoBas u sinepHas GpuU3nKa»
Bxoonoii koumpons

ATOMHBIE CTPYKTYPBI
Ilepeuncinre oCHOBHBIE TOCTYJIaTEl bopa, Kacaromuecs: CTpOCHUS aTOMa
BOAOPOJA.

DJIEKTPOH MEpeIIesl ¢ YeTBEPTOro PHEPreTUUEeCKOTO YPOBHS Ha IEPBBIA B
aTome Bojopoja. OnpeaenuTe SHEPTUIO UCITYIIIEHHOTO (POTOHA.

Texywuu KoHmponsb

Yemy paBeH uMmitysbe GotoHa ¢ 3Heprueit 10 3B?

KomnitoHoBckoe paccesHue

PaccMoTpuM KOMIITOHOBCKOE paccesTHuEe PEeHTTeHOBCKOTO (DOTOHA C ATTUHOU
BotHBI 0,1 HM Ha cBOOOIHOM 3JekTpoHe. OnpenenuTe U3MCHCHUE JUTMHBI BOJTHBI

npu paccesauu mog yriaom 90°,

Mogaens sapa
OOBsicCHUTE KaleIbHYI0 MOJICTh SApa U YKXKUTE OTPAaHUUYEHUS dTOU MOJICIIH.

(ITpaBunbHbIA OTBET) MoOJenb paccMaTpUBAET AP0 KaK KAIUIIO >KUIKOTO
AIEPHOTO  BEIIECTBA, MOJBEPKEHHYK) IMOBEPXHOCTHOMY  HATSDKEHUIO U



OTTAJIKUBAHUIO IIPOTOHOB. OFpaHI/I‘-IeHI/ISI CBsA3aHbl C OTCYTCTBHCM YUCTa
BHYTPCHHCTO CTPOCHUA HYKIIOHOB.

LIpomedsicymounwiii KOHMPOb

PanuoaktuBHBIN pacnan
Nszoron 2® g,U pacmamaercs Ha anb(pa-4acTHIly W JOYEPHUI DIEMEHT.
OnpeennTe MaccOBOE YUCIIO U ATOMHBINA HOMED JOYEPHETO DIIEMEHTA.

JlonnepoBCKuii CABUT

VICTOUHMK CBeTa ABMKETCS HABCTPedy HPHEMHHKY cO cKopocThio 0,1c.
OnpenenuTe JOIIIEPOBCKOE CMEIIEHHE 4YacTOTHI, €CIM COOCTBEHHAs YacToTa
uctounuka 510" I'm.

Helitpunnas actpodusrka
Kpatko oxapakrepusylte pojib HEUTPUHO B COBPEMEHHBIX HCCIIEIOBAHUSIX
Bcenennoi.

(ITpaBunbHBINA 0TBET) HEUTpHUHO y4acTBYIOT B MPOIIECCAX CUHTE3a DJIEMEHTOB
B 3BE€3/1aX, UCIIOJB3YIOTCS [T 3y4eHUs1 COJTHIIA U CBEPXHOBBIX, UTPAIOT KITIOUEBYIO
poJib B ipoBepke CTaHaapTHON Mo PU3UKU 3JIEMEHTAPHBIX YaCTHII.

Hmoeoswiit koHmpoaw

[Tapamokcsl MUKpOMUpA

CdopmynupyiiTe cyTh mapaaokca DitHmreliHa-Ilomonsckoro-Po3ena u naiite
COBpPEMEHHOE (pu3nueckoe 0ObICHEHHE.

(ITpaBunbublid  oTBeT) Ilapagokc KacaeTcsi KOPpENSIIUU  COCTOSIHUM
3alyTaHHBIX YaCTHUIl, HapYIIAIOMUX JOKAIbHOCTE. CoBpeMeHHass ¢u3nKa
OOBSICHSET 3TO Uepe3 HEJIOKATbHOCTh U KBAHTOBYIO 3aITyTaHHOCTb.

Paccuuraiite gedekT Macchl U BBIIEIUBIIYIOCS SHEPTUIO IPU 00pa30BaHUU
JEeWTepus U3 NPOTOHA U HEUTPOHA.

Jlokaxxure, 4TO CKOPOCTH JIEKTPOHA HE MOXKET IPEBBIIIATh CKOPOCTH CBETA,
UCXO/IS U3 PEISTUBUCTCKUX COOOpaKeHUIA.

(ITpaBunbHbBINA 0TBET) PensiTuBHCTCKAas MEXaHUKA MTOKA3bIBAET, YTO C POCTOM
CKOPOCTH pacTeT Macca 4YacTUIlpl, Jejas JOCTHXKEHUE CKOPOCTH CBETa
HEBO3MOKHBIM BBUAY OECKOHEUHOTO pOCTa HEOOXOAMMON SHEPTHH.

Ipumepsvr memamuueckux oyeHOUHbIX MAMeEPUAIO8 NPUBEOEHbl KOHYE
npoepammsl 6 lpunoscenuu 1.



KAJIPOBOE OBECIHEYEHHUE

ObecnieyeHne peanuzanu 00pa30BaTEIbLHOM MPOTPaMMBbl, HAIEJICHHOW Ha
IPEIOCTABIEHUE BBICOKOTO KadyecTBa OOydYeHHMs, IUIAHUPYETCd 3a CYeT
NEeAarorn4eckux KaapoB, HMEIOMINX HEOOXOAUMYIO KBaTU(UKALMIO JUISl PEIICHUS
3aJa4, OMNpEACNeHHBIX  00pa3oBaTelNbHOM  MPOTpaMMON,  CIIOCOOHBIX K
WHHOBAIIMOHHOW MPO(EeCCHOHATBHOMN e TEIbHOCTH.

TpC6OBaHHH K KaaApPpOBBIM YCJIOBUAM BKIIFOYAIOT:

- BBICILIEE MeJaroruueckoe o0pa3zoBaHUE 10 MPEAMETY;

- 3HAHME NPEIMETa, BIAJICHUE METOJUKOM €ro NpernoJaBaHusl, Neaarornye-
CKUMH TEXHOJIOTHSIMU;

- ONBIT pabOThI IO IpOrpaMMaM yriiyOJIeHHOTO U3yYEeHUS (PUBHKY;

OIIBIT NOJATOTOBKE yYalIUXCsl K OJIMMITMAaM U IPOECKTHBIM KOHKYpCaM;

- BbICIIAs KBaTM(UKALMOHHAS KaTErOpys W/WIM KaHAUJAT HAYK;

- HEMpepbIBHOCTh NPO(PECCHOHATBHOTO PA3BUTHS U CAaMOOOPa30BAHMS;

- HaJM4Me HaBBIKOB pabOTHI C KOMITBIOTEPHON TEXHUKOM;

- TpPyAoI00He, OTKPHITOCTh HOBLIECTBAM U OCBOEHHUIO HOBBIX ()OPM U METO-
JTIOB pa0bOTHI;

- Hajguuue cepTU(UKATOB MOBBIMICHUS KBATM(UKAMU HA Kypcax Mo opra-
HU3ALMK padOThI C OJAPEHHBIMU AETHMH, B TOM YUCJIE U MO MOATOTOBKE K OJIUMIIHU-
ajam;

- KOMMYHUKaOEJIbHOCTH;

- HUKT xoMneTeHTHOCTD;

- TBOpYECKas aKTUBHOCTB;

- AKKypaTHOCTb, LIEJIEyCTPEMIIEHHOCTh, OTBETCTBEHHOCTD, I00pOXKeEIaTeNb-
HOCTb, 3a00Ta 0 Pa3BUTHH MHANBUYAIbHOCTH YUYEHUKA, 3aMHTEPECOBAHHOCTD B €T0
pe3ynbrarax.

Just  peanuzanuu  00pa3oBaTENbHOM  MPOTPaMMbl  HEOOXOIUMBI
BBICOKOKBAIM(DUIIMPOBAHHBIE CIICITUATUCTHI:

- yuutens GU3UKH I YTITyOJIEHHOTO U3yUYeHUs MpeMeTa U OJIUMITHATHON
MOATOTOBKE — 2 4ell.;

- yuuTenab GU3MKU MPOBEACHUS JJA0OPATOPHBIX M SKCIIEPUMEHTAIBHBIX pa-
6ot — 1 yen.;

- 3aBepyromuii Jaboparopueit — 1 4en.(BO3MOXKHO COBMEIICHUE C JTOKHO-
CTBIO YUHUTEIIS);

- Metoauct — | yen.



OINMMCAHUE MATEPUAJTBHO-TEXHUYECKOM
BA3bl, HEOBXOJAUMOI1 1J151 OCYIIECTBJIEHMUS
OBPA30OBATEJILHOI'O TPOLIECCA IO ITPOTPAMME

Jlist peanuzanmu mporpaMmMbl «OnmuMnuaaaas GU3HKay MOMEIIEHNUE TOJDKHO
YAOBJIIETBOPSTHh CAHUTAPHBIM U TPOTUBOIIOKAPHBIM HOPMaM.

HeoOxoauMmer:

—y4eOHBI KaOMHET, OCHAIIEHHBIN KOMIIBIOTEPOM C BBIXOJOM B MHTEPHET,
TEJIEBU30POM, MAPKEPHOM JTOCKOU, yUeOHBIMU CTOJIAMU JIJI1 YUYCHUKOB U CTYJIBSIMU,
JIEMOHCTPALIMOHHBIM CTOJIOM, IKadaMu i XPaHEHUS HAarJIHbIX MOCOOUH,
JTUAAKTAYECKOT0 U yueOHOTO MaTepHaa;

—  yueOHBIM KaOuHET-MabopaTopHs, OCHAILEHHAs KOMIIBIOTEPOM C
BBIXO/IOM B MHTEPHET, TEJIEBU30POM, MAPKEPHOMN TOCKOMA, TAOOPATOPHBIMU CTOJIAMHU
JUTS TIPOBEACHUSI DKCIIEPUMEHTAIBHBIX pa0oT; a Takke MmKadaMu U CTeJUIaXaMH IS
XpaHeHus J1abopaTOPHOIro 000PY0BAHUS;

— MOJCOOHOE MOMENICHUE JIs1 XPaHEHHsI JJa0OpaTOPHOro 00OpPYAOBAHUS U
HarJISIAHBIX TOCOOMH, OCHAIIEHHAs 1IKadaMu U CTEJUIaKaMHU,

—  JIEMOHCTpAIMOHHOE 000PYIOBAHHUE;

—  KOMIUJIEKTHl J1abOpaToOpHOTO O0OpydOBaHUs, HEOOXOAUMBIE IS
IIPOBEICHUS JTAOOPATOPHBIX PadoT;

—  y4eOHBIM KOMIUIEKT Ha Ka)XJ10ro oOyyJaroiierocs (TeTpaab He MeHee 48
CTpaHHII, py4yKa, KapaHJaul. );

IleuaTHbIE TOCOOUS:

Tabnuna «lllkana 371eKTPOMarHUTHBIX U3ITYYCHHID,

Tabnuna «MexayHapoaHas cuctema eauauil (CH)»,

Ta6nuna «IIpucTtaBKku 1 MHOXKUTENU €IUHUL] PU3UUECKUX BEITUUUHY,
Ta6nuna «dyHnaMeHTaIbHbIe (PU3NISCKUE TTOCTOSTHHBICY.

CpencTaa 3allIUThI:

- aHTUOaKTepuasbHble candeTKu;
- aHTUOAKTEepUaJLHBIN CTIpel;

- OTHETYLIUTEIb;

- PELUPKYJIATOP.



YYEBHO-METOJUYECKOE U UTHOPOPMAILIMOHHOE
OBECIIEYHEHME ITPOT'PAMMBbI

1. IlepeyeHs uTEepaTypbl, HEOOXO0AMMOM /ISl OCBOCHUS IPOIrPAMMBI:
1.1. Ilepeyenb JHMTEepaTypbl, MWCHOJb30BAHHOM NPHM HANMCAHUH
IPOrpaMMBbI:

1. bepman I'.H. COopHuK 33724 10 KypCy MaTeMaTHYECKOro aHaJIn3a: Y4eOHOe 1o-
cobue, Mocksa, «Kuura o Tpedosanuto», 2012 r.

2. 3arineB B.C. CoBpeMeHHBIC MTeIJaTOTHYCCKAE TEXHOJIOTHN: y4eOHOE MMOCOOHE B
2-X kaurax. — Yenaounck, UI'TIY, 2012.
3. Kononosuu 3. B., Mopo3 B. 1. O6mwuii kypc actporomun. — M.: URSS, 2017.

4. MarseeB A.H. Kypc ¢usuku B 5-u Tomax, Mocksa, «Bpiciias mkonay», 2013 r.

5. IuckynoB H.C. [IuddepenumanbHoe U UHTErpaibHOE MCUUCICHHS: Y4eOHOe
nocobue B AByX ToMax, Mockga, «Hayxkay», 2010 T.

6. CuyxuH /[.B. Kypc ¢puzuku B 5-u Tomax, Mocksa, « DUSMATIIUT», 2013 r.

7. Tpodumona T.U. Kpatkuit kypc pusuku, Mocka, «Boicias mkona», 2012 r.

Cnucok JuTepaTypbl, HCIOJIH30BAHHON NMPH HAMUCAHUU MPOTrPAMMBI MO
MaTeMaTHKe

1. Anexcanapos A. /1., Bepuep A. JI., Peixuk B. . Matematuka: anrebpa u Hauana
MaTE€MaTUYeCKOro aHanusa, reomerpus. ['eomerpus. 10 kmacc. VYriryOn€HHbIN
YpOBEHb: YyueOHOe Tmocobue st 001eo0pa3oBaTeibHBIX oOpraHuzanui. M.:
[Ipocsemenne, 2022. 378 c.
2. Amumos II. A. Maremartuka: anreOpa M Hadaja MaTeMaTHYECKOTO aHAJIM3a,
reomeTpusi. Anredpa u Hadgasia MaremaTudeckoro ananu3sa. 10-11 knaccel. bazoBbli
U yriayOnéHHBIM  ypoBHHM: ydeOHOe TmocoOue s  oO0mieo0pa3oBaTeNbHbIX
opranuzanui. M.: IIpocsemenue, 2023. 464 c.
3. Aranacss JI.C. ['eomerpusi. 7-9 knacchl: yu4eOHUK 1151 0011e00pa30BaTEIbHBIX
opranuzanui. M.: IIpocsemenue, 2023. 390 c.
4. T'eometpus. Jlom. riaBel K yueOHUKY 8 Ki1.: YueO. mocoOue il yJanuxcst mKoJ
U KJ1accoB ¢ yriy0m. uzyd. matrematuku /JI.C. Atanacsa u np. — M.: Bura-Ilpecc,
2013.
1. KoBu C. «7 HaBBIKOB BBICOKOA(D(PEKTUBHBIX JFOACH. MOIIHBIE HHCTPYMEHTHI
pa3BUTHUS TUUHOCTHY - AnbniuHa [labnuep, 2015
2. Komsarun FO. M., Tkauera M. B., ®enopoBa H. E. Marematuka: anredpa u
Hayajia MaTeMaTUYeCKOro aHanusa, reometpus. 10 knacc. ba3zoBsiil n yriyOn€HHbIN
YpOBHHU: ydeOHOe Tmocobue s o01eo0pa3oBaTe/ibHBIX Opranu3amuii. M.:
[Tpocsemienne, 2022. 384 c.



3. MaxkapsiueB FO.H. Anre6pa: Jlon. riassl k mik. yueb. 8 ki1.: yueb. mocodue st
yuamuxcs mk. W k1. ¢ yrny6n. uzydenunem mMaremaruku /HO.H. Maxkapseiues, H.T'.
Munntok; [lox pen. I'.B. Jlopodeepa. — M.: [IpocBemenue, 2014.

4. MakapsiueB FO.H. u gp. Anrebpa. 8 ki1.: yue6. IS WIK. U KJI. ¢ YyriIyOd. u3yd.
matematuku /KO .H. Maxkapsrues, H.I'. Munmiok, K.J1. HemkoB. — M.: MueMo3uHa,
2020.

5. MactepctBo koy4a. 3D Koyuunr ['anata FO. U3patensctBo: Pura 2010 r

6. MarseeB A.H. Kypc ¢usuku B 5-u Tomax, Mocksa, «Bricmrast mkomay, 2013 .
7. Marematuueckuii kpyxok (8-9 kmacc). Bropoe nonyrogue / YHuBepcaibHas
MeToAnYecKas pa3paboTKa MO PEIICHUIO HECTaHJIAPTHBIX 3a/1ay ISl SJIEKTUBHBIX
KypCOB B CpeIHHX 00111€00pa3oBaTeNbHbIX opranu3anusx r. Mockssl // Coct. E.A.
Acrames, S.A. Bepepkun, O.A. Mamxkuna, JI.A. Yaumo — M.: MI'Y, 2015. — 65
C.

8. Mepzmsak A.T'., Homuposckuii J[.A., IlonskoB B.M. Matemaruka. AnreGpa u
Hayajga MaTeMarudeckoro anamuza. 10 kmacc: yudeOHOoe mocoOue s
o01reoOpa3oBaTeNbHBIX OpraHu3aluii: yriyoneHHbid yposenb. M: Benrana-I'pad,
2022. 480 c.

9. MopakoBuu A.I'. Anre6pa. 8§ xin. B aByx wactsax. Y. 1: VYueb. s
oO1ieo0pazoBar. yupexaenuit. — M.: Maemosuna, 2020.

10. MopnkoBuy A.I'. Anrebpa. 8 kin. B aByx wactax. Y. 2: 3amayHuk miis
oOmeoopazosar. Yupexaenuit /A.I'. Mopakosud u ap. — M.: Muemosuna, 2020.
11. Huxonsckuit C. M., [Totanos M. K., PemernuxoB H. H. Marematuka: anredpa
M Hayaja MaTeMaTU4yecKoro aHaimz3a, TeoMeTpus. Anrebpa u Havana
MaremaTudeckoro anammza. 10-11  kmaccel:  ydeOHOoe — mocoOwe s
o0mreoOpazoBaTeNnbHbIX OpraHu3anuii (yriayOJaeHHBbIM ypoBeHb). M: BenrtaHa-
I'pad, 2022. 432 c.

12. TloropenoB A.B. Maremartuka: anreOpa ¥ Hayajia MaTeMaTHYECKOTO aHAJIH3a,
reOMETpHUSI. ['eometpusi. 10-11 KJIACC: yueOHOe  mocobue s
oO1ieo0pazoBarenbHbIx opranuzanuii. M.: IIpocsenienue, 2022. 384 c.

13. Ilorockye E.B., 3paBuu JL.U. T'eomerpusa. 10 xmacc: y4eOHHMK Jyist
0011e00pa30BaTENbHBIX YUPEKACHUNA C YIITYyOIEHHBIM U IPOMOUIEHBIM H3yYCHUEM
matematuku. M.: [Ipoda, 2022. 224 c.

14 TlparyceBuu M.Sl. AnreOpa u Hauajna MareMaTthyeckoro anammza. 10 kmacc:
y4eOHUK 11 0011e00pa30oBaTENbHBIX YUPEKICHUN: NPOodUIbHBIN ypoBeHb. M.:
[Ipocsemenne, 2022. 432 c.

15. Cuyxun /.B. Kypc ¢pusuku B 5-u Tomax, Mocksa, « DUSMATIIUT», 2013 r.



1.2. Ilepeyens JuTepaTypbl, peKOMEHAOBAHHON 00y4AKOIIMMCH

Yuebnuxu u yuebnwvle nocobus no ¢usuxe
1. byruxoB E. U., KongpareeB A. C. ®usuka: Mexannka. — M.: OU3MaTIuT,

2004.

2. byrukoB E. U., Konaparees A. C. ®uszuka: CTpoeHue 1 CBOWCTBA BEIIECTBA. —
M.: ®uzmatiut, 2004.

3. byrukos E. U., KougpateeB A. C. ®uszuka: dnexrpoauHamuka. Ontuka. — M.:
du3matiaur, 2004.

4. Kabapmuu O. @., OpnoB B. A. DkcniepuMeHTanbHbIe 3a/1anus 1o ¢pusuke. 9-11
Kkiaccel. — M.: Bepoym — M, 2001.

5. Kuxoun A. K., Kukonn U. K., lllamemn C. f1., OBenunk J. E. ®usuka: YueOHuk
st 10 kimacca mkodt (KJ1accoB) ¢ yriyOneHHbIM u3ydenueM ¢uzuku. — M.: [Ipo-
cBenienue, 2004.

6. Kozen C. M. ®usuka 10—11: [Tocobue nns ygamuxcs u aOuTypueHToB. B 2 4.
— M.: Muemo3suna, 2010.

7. Kommoropo A.H. Anrebpa u Hauajga MaTeMaTH4eCKOro aHauu3a. Y 4eOHUK JIs
10-11 xmaccoB, Mocksa, [Ipocsemenue, 2011 r.

8. Misikumes I'. S. YueOHuk mis yriayOneHHOTO u3ydeHus ¢puzukd. Mexanuka. 9
kiacc. — M.: Jlpoda, 2006.

9. Msxkumes I'. 4., CunsaxoB A. 3. ®u3uka. Monekymsipraas ¢pusuka. TepmoanHa-
muka: 10 kimacc: YueOHuk s yriyosneHHoro usydenus: gusuku. — M.: Jlpoda,
2008.

10. Msaxwumes I'. 4., Cunsxos A. 3. ®usuka: Konebanusa u Bonnsl. 11 kimacc: Yueo-
HUK JUJIs yriryOneHHoro uzydenust pusuku. — M.: Ipoda, 2006.

11. MskumeB I'. f1., CunsikoB A. 3. @usuka: Ontuka. KBantoBas gusuka. 11 knacc:
Yuebnuk s yriayoneHnoro nzydenus pusuku. — M.: IIpoda, 2006.

Coopnuku 3a0ay u 3a0anuii no gusuxe
1. 3800 3amau mo ¢u3uke IS MIKOJbHUKOB M MOCTYMAIOMIMX B By3bl. MOCKBa,

«dpodar, 2010 r.

2. baxanuna JLII., Kozen C.II. Coopuuk 3amau no ¢usuke 111 10-11 kmaccoB ¢
yriayOieHHbIM u3yuenuem ¢usnku, Mocksa, [Ipocsemenue, 2011 r..

3. byxosnes b. b., Kpuuenkos B. JI., Mskumes I'. ., CapaeBa 1. M. CoopHUK
3a/1a4 1o 3JeMeHTapHor ¢usuke: [Tocobue nis camoobOpazoBanus. —M.: du3mart-
aut, 2000.

4. Bapnamos C. JI., 3unkoBckuit B. 1., CeménoB M. B. 3agaun MoCKOBCKHUX TO-
poackux onumnuan mo ¢uszuke. 1986 — 2005. —M.: U3a-8o MITHMO, 2006.

5. Tompadap6 H.U. 3anaunuk «Pusuka 10-11 kmacce». COOpHUK BOIIPOCOB U 3a-
nad o ¢usuke, Mocksa, «JIpoda», 2015 r.



6. 3amaun MOCKOBCKUX TOpOACKUX onuMIuaj mo gusuke. 1986-2005 rr., Mockaa,
n3narenscteo MITHMO, 2012 r.
7. 3anmaum no ¢usuke /Ilox pea. O. 5. CaBuenko, — HoBocubupck: HoBocubup-
CKHMI roCy1apCTBEHHbIN yHUBEpcUTeT, 2008.
8. Kabapmun O. @., OpnoB B. A. Mexaynapoansie ¢uznueckue OIuMIHaIbI
mkobHUKOB /ITox pex. B. I'. PasymoBckoro. — M.: Hayka, 1985.
9. Kabapaun O. @., Opno B. A., 3uisbepman A. P. ®usuka: 3agaunnk: 9—11
KJIacChl: Yue0. mocodue miist obmeodpaszonar. yupexaeanii. — M.: JIpoda, 2004.
10. Kozen C. M., Koporun B. A., Opnos B. A., Moronesuu U. A., Cnoboasuun B.
I1. DU3UKA. 10-11 knaccel. COOpHUK 3a7a4 U 3aIaHUH C OTBETaAMHU U PEIICHUSIMU:
[TocoOue aina yyanmxcs 0011eo0pa3oBaTeNIbHbIX yUpexkaeHuil. — M.: MHemMo3uHa,
2004.
11. KongpateeB A. C., Y3nun B. M. ®usuka: CoopHuUk 3amau. — M.: Ou3Matiur,
2005.
12. Kpacun M. C. Pemenne Cl0OXHBIX U HECTAaHAAPTHBIX 3a]a4 10 (U3KKe. DBPH-
CTUYECKHUE PUEMBI IoKCcKa pemenuid. — M.: Unekca, 2009.
13. Manunga C. H. ®u3uka. Penrenne 3amay noBeimeHHO#N citoxxHoctu. — CIIO6.:
Nzn-Bo C.-Ilerepbyprckoro ynusepcurera, 2004.
14. COopHuUK 3adad JJisl IOATOTOBKU K ofiuMnuanam no ¢usuke «OCHOBBI Mexa-
Hukw», 7 knacc/ Ilox pen. M. 10. 3amsatauna. Cupuyc, MOTHU
15. COopHuK 3a7a4 JyIsl MOJATOTOBKM K oluMIIManam 1o ¢usuke «TernnoBsie sBie-
Hus. [locrosuubiii Tok. Ontukay, 8 kinacc/ Ilox pea. M. 1O. 3amsarauna. Cupuyc,
MOTU
16. Cnobonpenxuit U. 111., Opnos B. A. Beecorozubsie Onumnuazst o gusuke: [o-
cobue s yyamuxcsa. — M.: [Ipocsemenne, 1982.
17. Yepnoynan A. U. ®usuka. 3agaun ¢ oTBETaMH U pemeHusiMu. — M.: Briciias
mkoua, 2008.

1.3. IlepeuyeHs quTepaTypbl, pPEKOMEHAOBAHHOM POAUTEJISIM

1. Aemmapckas O.41., MoiicoB B.B., basuna O.A., HoBukoBa E.M. Onapenusie netu:
dakTopsl mpodeccronansHOro camoornpeaenenus // [lcuxomornyeckast Hayka u 00-
pasoBanme. 2012. Ne3. C.10-20. URL:www.psyedu.ru

2. 3enenuna, E. b. (kaHauaaT nmegarornueckux Hayk; 3aMm. aupekropa; Kpaesas
IIKOJIa-UHTEPHAT JUIS OJapCeHHBIX AeTel, T. BimaguBoctok). OmapeHHBIH peOCSHOK:
KaK ero BOoCIUThIBaTh U 00y4dath? / Enena bopucosna 3enenuna [Texcr] / Hapon-
Hoe oOpazoBanue. — 2010. — Ne 8. — C. 201-206.

3. Puuapn Temmap. [IpaBuna camoopranuzanuu: Kak Bc€ ycrieBath, He HaIpArasich
/ AnprimHa [Ta6mumep, 2013 .



4. llle6nanosa, E. W. Heycnemnbie onapennsie mkonbanky / E. W. [1]e6nanoBa. —
Mocksa: BUHOM. Jlabopatopus 3nanwmii, 2011. — 245 c.

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAUOHHOM CeTH
«/HTEepHeT», He0OXOAUMBIX 1JISl 0CBOCHHS MMPOrPaMMBbI:

1. https://olymp.hse.ru/mmo Bcepoccuiickas onuMITAaja MKOJIbHAKOB
«Bpicmas mpobay»

2. http://kvant.mccme.ru Kypnan «Kpanm»

3. http://potential.org.ru Kypnuan «I[ToreHmam

4. http://barsic.spbu.ru/olymp/ WHTepHeT-0MMITHA 1A IIIKOJIEHUKOB 110
busuke

5. http://mosphys.olimpiada.ru/  MockoBckast oJMMITHaA ITKOJLHUKOB 10
buzuke

6. http://olimpiadakurchatov.ru Omumrnana Kypuaros

7. https://olymp.msu.ru OnuMIiraja mKoIbHUKOB «JIOMOHOCOBY

8. https://olymp-online.mipt.ru Onumnuaza MKOJIbHUKOB « DU3TEX)

Q. Onummnuajaa mKoJbHUKOB CaHKT-

https://www.olympiada.spbu.ru  TlerepOyprckoro rocyaapcTBEHHOTO
YHHUBEPCHUTETA

10. http://edu-homelab.ru Onumnuaanas mkoja npu MOTH o xypey
«DKCTIepUMEHTAIbHAS (DU3UKAY)

11. https://physics.ru/ OTkpbiTast acTpoHOMUS 2.6

https://olymp.mephi.ru/rosatom  OrtpacnieBas Gpu3nKo-MaTeMaTHYCCKas
OJIMMITHAA KOJLHUKOB «PocaTom»»

12. https://rsr-olymp.ru Poccwuiickuii coBeT oMMMITHa I MTKOJIEHUKOB
13. http://physolymp.ru Caiit omumnuag 1mo Gu3uKe

14. https://mathus.ru/index.php CaiiT MoATOTOBKHY K OTMMIIHAAaM 10 (pU3uKe
U MaTeMaTHKE

15. http://www.mathprofi.ru CaiiT MoATOTOBKH IO BBICIIICH MaTeMaTHKE
16. https://physolymp.spb.ru Cankr-IletepOyprckue oJUMITHAIBI 10
buzuke

17. https://vos.olimpiada.ru Oransr BcOIIl B r. Mockse
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Hpunoxenue 1

IIpumephl OLIEHOYHBIX MATEPHAJIOB

[IpuBeneHHbIe HIKE IPUMEPHI 3aJaHH, KOTOPBIE MOTYT OBITh HCTIOJIb30BaHbI
pH JIF0OOM BHJIE KOHTPOJIS.

Tunsl 3aganuii

3aoanus na pacnosHasarue sA6neHUll

VYeHUKHM  [OA  PYKOBOACTBOM  YUMUTEIsl  BBIpe3ald P
W3 KBQJIpaTHOro Jkcra OyMard coupajib H, TIOJBECHB €€
HaJl Pa3orpeTod 3JEKTPOIUIUTKON, HAOMOJamM BpalleHUEe CIUpPAIU

(cM. pucyHok). Kakoit crioco0 rerionepeiadn 00bsACHSET BpallleHHE

cniupanu?

Otger: (KonBexkius. )

Vdensle M3 TIOTHaHJCKOTO yHuBepcurera Candopa 3auHTEpecOBAUCH
JUTMHHBIM BBIPYOJICHHBIM B CKAJI€ IMO/I3¢MHBIM TOHHEJIEM HEJAJIEKO OT MIOTIaHCKOro
ropojga HMuBepropioH. B TOHHene ydeHble MPOM3BEIM BBICTPE] M3 IHUCTONETA
XOJIOCTBIM TIATPOHOM M 3allMCaId Ha JIUKTOMOH TOJIYYUBIIUNCS 3BYK. Pe3yibrar
OKa3aJICsl COBEPIIEHHO YAMBUTENbHBIM: 3BYK aiwics uensix 112 cexyna! Kakoe
3BYKOBOE€ SIBJIECHUE M3Yy4ad y4eHbIe?

Ortger: (Otpaxxenue 3ByKa/3xo0.)

Jlns HaOmoneHus pe3oHaHCa Ha TOJIICTOM

IIHYpEC IMOABCCHIIM JABa OJWHAKOBBIX IIIapHKa
Ha HUTSX. JIeBbIi IapyuK OTKJIOHAJIM, 1 OH Ha4YuHall

koneOarbes. [Ipm 3TOM B mepBOM ciydae INpaBblid

HIAPUK OCTaBaJICS MPAKTHYECKHU HEMOJIBIKHBIM, & BO BTOPOM CIIy4ae — aMIUIUTY/Ia €ro
KoJIcOaHUH CTAaHOBWJIACH IPAKTHYECKU PaBHOW aMIUIMTYZAE JieBOro mapuka. Kakoe

YCIIOBHUE NOJI’KHO BBITTOJIHATHCA JIs ITIOABJICHHUS PE30HAHCA B KoJiebaTepHOU cucTeme?



3adanus Ha onucanue u XapaKkmepucmuky c8otcme mei u Qu3UYecKux s61eHull

Metamnyeckuil mwapuk 1, YKpenjeHHbIH Ha JUIMHHOM M30JIMPYHOLIEH pYydYKe
U UMEIOUIUH 3apsa]l +q, IPUBOAAT B COINPHUKOCHOBEHHE C TaKUM K€ IIAPUKOM 2,

pacCIioIOKCHHBIM Ha H30J’IprIO[1Ieﬁ INOACTABKEC M UMCIOIIHM 3apsal —36]
| 2

/7ty —3q

[TpounraiiTe TEKCT M BCTaBHTE HA MECTO IIPOIYCKOB CJIOBA UJIU CJIOBOCOYETAHUS
U3 MIPUBE/ICHHOTO CITHCKA.
Ha ypoke yuurenb mOpOAEMOHCTPUPOBAN CIEIYIOLIMIA
onbiT. OH B3I  OyTbUIKY C HIMPOKHUM  TOPJBIIKOM & /
U CBAPEHHOE BKPYTYIO OUHUIICHHOE sii10. [lepBoHavanbHO SHI0 =%
B Oyrpuiky He mpoxoauno. [locie Ttoro, kak y4durenb

, SN0 BTAHYJIOCH B OYTBUIKY. OTO

IPOU30ILJI0O TIOTOMY, YTO BHYTPH OYTBUIKM BO3AyX Hayail "

AaBJICHUEC BHYTPHU 6yTbI.IIKI/I cTajio , YEM CHAPYIXKHU, U 110 JICICTBUEM

SHULO0 BOLLLIO B OYTHUIKY.

Cnucok cIioB:

1) mporpest OyTbUIKY ropsideil BOAOH

2) oxJaaui OYTBUIKY B BEJIEPKE CO JILIOM
3) HarpeBaTbCs

4) oxyraxkaThes

5) XxaoTuuyeckasi MeHbIIIe

6) BHYTpeHHsIs O0JIbIIe

7) cuna Apxumena

8) armocdepHoe naBicHIe

3aoanus na ananus ¢M3M1{€CK1/DC npoyeccos ¢ Ucnojilb3oeaHuem 3adKOHoe6 u d)OpMyJZ

Ha xyxHe BKIIOYEHAa MHMKPOBOJIHOBas II€Yb. 3areM JIONOJHHUTEIBHO
B DJIGKTPHYECKYIO CETh BKIIIOUAKOT AJIEKTpUYecKuil yaiiHukK. Kak mpu 3ToM u3meHsTcs
(yBeIMYaTCs, YMEHBIIATCS U1K OCTaHyTCS HEM3MEHHBIMHU) CIIEAYIOIINE BEJIUIHHBL:

1) obuiee conpoTHBICHHUE INEKTPUIECKOM 1IETTH;

2) o01mas cujia ToKa B AJIEKTPUYECKOH LIeTH;

3) HanpsKEHUE Ha KJIEMMax BUJIKH MHKPOBOJIHOBOM IEYH;

4) obmas morpebsiemast AMEKTPHUUECKAsd MOIIHOCTb.



3adanus na uHmMe2pUPOBAHHbIL AHANIU3 PUIUYECKUX NPOYECCO8, OAHHbLE O
KOMOPbIX NpedCcmasienvl 8 8ude ONUCAHUL, epapuKos, mabauy uiu cxem

Ha pucynke rpadudecku n3o0paxkeH npoliecc TeriooOMeHa Juisl cirydas, Korjaa
HarpeTell 70 f» METAUIMYECKH OpyCOK ONYyCKAaloT B MEHBI KallOpUMETP,

coJiepKallliil BOAY TEMIICPATypoOil 7.

C D E B
-_-_____..4—

=
200 400 600 800 O, Ik

3aoanue 1 (11 TEKYIETO KOHTPOJIS)

[Ipoananmu3upyiite rpaguK U OTBETHTE HA BOIIPOCHIL:

1) Kakue yuactku rpaduka OTpa)arT OCTHIBAHUE METAIUTMYECKOro Opycka,

Harp€BaHUeC BOJbI U HArpE€BAHUC MCIHOTO KaJIOpI/IMeTpa? HO)ICHI/ITe, KaK BbI

9TO OIIPEACIIUIIN.

2) KakoBa koHe4yHasi Temneparypa Opycka, BOJIbl U Kaiopumerpa?

3)Kakoe koimuecTBO TEMIOTHI OTAQJ] MpH ocThiBaHuU Opycok? Kakoe

KOJIMYECCTBO TCILIOTHI IMOJYYHJIIa BoJs1a? Kakoe KOJIM4eCTBO TEIJIOThI IMOJIYyYHJI

MEJHBIN KajopuMeTp?

4) HaGnrogamuce Jid B POIECCE TEII000MEHA OTEPH SHEPTHH B OKPYKAIOITYIO

cpeny? OTBET NOSICHUTE.

3adanue 2 (11 TEMaTHIECKOTO HIIM HTOIOBOI'O KOHTPOJIA)
Wcnone3ys pHCYHOK, BBIOCPHTE W3 TNPEUIOKEHHOTO IIEPEUHS 064 BEPHBIX
YTBEPIKICHUS.
1) Touka B Ha rpaduke COOTBETCTBYST OKOHYAHHIO IPOIECCA HATPEBAHHS

KaJIOpHUMeTpa.

2) Temneparypa Opycka wu3MeHWIach Ha OOJBIIYIO BEJIHYHUHY, 4YeEM
TeMmIeparypa KajlopuMeTpa.

3) Touka D nHa rpaduke COOTBETCTBYET OKOHYAHMIO IPOLECCA HArPEeBaHHs
BOIBI.

4) Ilorepu 3HEpruM B OKPYKaIOLLYIO CPENY P TEIIOOOMEHE OTCYTCTBYHOT.

5) Ha narpeanue Boabl norpedosanocs 800 Ik sHeprumu.



3adanus noGvluleHHO020 YPOBHA HA NpUMeHeHUue Mooenu OJisl XapaKmepucmurku u

obvACHeHUs npomeKarnusl pasiludHsvlx sA6neHUll

Ha pucynke wuzo0paxkeHa MoOJenb CTPOCHMSI JBYX Ta30B, pa3ClICHHBIX

IIEPErOPOKON.

N300pa3ute 3Ty MOJIENb Yepe3 HEKOTOPOE BpeMsl IIOCIIe TOT0, KaK MePeropoiKy

yOpaiu.

Ha pucynke mpeicraBieHa 3JIEKTpHUECKash CXema

IIOCTOSAAHHOI'O TOKa, C IIOMOIIBIO peocTaTa ACMOHCTPUPYIOT

peryJiipoBaHHe CUJIbI TOKA B LEIH.

[Tpu

WM BIPABO [OKa3aHUs amriepmerpa usmenstores. ['papuk

JBHXKCHHUHU

HOJI3yHKa

peocrara

BJICBO

3aBHCUMOCTHU CHJIbI TOKA B LCITU NPCACTABIICH HAa PUCYHKE.

I.C

OI'II/IU.II/ITC, KakKk IIpOBOAWJICA OIBIT B pPa3JIMYHBIC IPOMEKYTKH BPCMCHU.

HO?ICHI/ITG, KaK IIpU 5TOM OTINYAJIUCh HAIIPABJICHUA U CKOPOCTb ABHIKCHHS IIOJI3YHKA

peocrara.

3(10617—!1/{}1, NOCMpPOEHHblEe HA ONUCAHUU PA3TUYHBLX HAO00eHUll U ONbIMOE

ITon

répMEeTU4YHO

3aKPbIThIM

CTCKIIITHHBIM

KOJIITaKOM

HAXOJIMTCS 3aBS3aHHBIN HAIyThI PE3UHOBBIN HIAPUK (CM. PUCYHOK).

W3MeHuTCcs U, €ciiM MU3MEHUTCS, TO Kak, 00BbeM IIapuKa, €cliu

HaKa4daTb JOIIOJHUTCIIBHO BO3AYX IO koumak ? OTBET MOsSICHUTE.

]

R
Hakauka Bo3ayxa

TR




Tpu namnsl moumoctsio P = 50 Bt, P, = 50 Bt, P; = 25 BT, paccuutanHbie
Ha HanpsbkeHue 110 B, coeauHeHbl 110C/Ie10BATEIbHO U MOAKIIYEHBI K UCTOYHUKY

Hanpsbkenuem 220 B. Onpenenure MOIHOCTD, BbIJIESIONIYIOCS HA TPETHEH JlamIle.

Ha pucynke npuBeneH rpaguk U3MEHEHUsI TeMIIepaTyphbl TPYHTa C TJIYOMHOM
JUISL YeThIpeX JHEH pa3HbIX MECSLEB I'oa, IOCTPOCHHBIN 10 pe3yJbTaTaM U3MEpPEHUM
B OJJTHOU U TOH K€ MECTHOCTH.

myGana
TpYNTa, M

10

T ! T 1
0 5 10 15 20
Temneparypa, °C

BeiOepute Bce BepHBIC YTBEPXKICHHUS, KOTOPBIE COOTBETCTBYIOT T'paduKy
Ha PUCYHKE.

1) B ¢deBpane remneparypa rpyHTa Ha riryOuHe 7 M BbIIIE, YEM Ha TIIyOUHE 2 M.

2) B Teuenue roga remneparypa Ha riayoune 10 m konebnercs or —5 °C go 5 °C.

3) Camas HM3Kas TeMIeparypa I'pyHTa Ha riiyouHe 4 M Jjocturaercs B geBpale.

4) Ha rnyOune 5 M Temrieparypa rpyHTa JETOM HIKE, YeM 3UMOH.

5) CpenneromoBasi Temreparypa B MECTHOCTH, JUIi KOTOPOH MPOBOAMIOCH
UCCIICIOBAaHUE 3aBUCHUMOCTH TEMIIEpaTypbl TPYHTa OT TIJIYOUHBI, COCTaBIISIET
npumepHo 10 °C.

IIpumepbl TeMaTHYECKUX 3aIaHU I

Tema «TensioBbie IBJICHUNA
Ne 1

[Ipu cTpourenscTBe TPYOONPOBOAOB JENAIOT
[T-o6pa3Hbie KOMIIEHCATOPBI (CM. PHCYHOK), YTOOBI
u30exaTh UCKpUBJIEHUs TpydonpoBoaa. Kakoe siBieHue
YYUTBHIBAIOT CTPOUTENH, CO3/1aBasi TAKHE KOMIICHCATOPHI?

BriGepute BepHBIi OTBET.

1) Maiyio CKMMaeMOCTh TBEP/BIX TEI
2) TEeIUIOBOE pacUIMpPEHHE/CIKaTHE TBEPIBIX Tell
3) TeroBOE paBHOBECHE TBEP/IbIX TEIl

4) nepenauy AaBlIeHUs TBEPIAbIMU TEIaMU



Ne2

Temmneparypa B naGopatopun nozjjepxxusaercs pasHoit 20 °C. B nomeunienue

1a00oparopuu BHOCAT JBa MeIHbIX Opycka. IlepBbiii Opycok mMmeer maccy 5 Kr

1 HavanpHyro Temnepatypy 100 °C, a Bropoit — maccy 2 kr u temnepatypy 200 °C.

[IepBbiii Opycok kiamayr cBepxy Broporo. Kakywo mpumepHo temmeparypy OyayT

AMeTh 00a Opycka Npu JTOCTHKEHHH TEIIOBOI'O PaBHOBECHS?

OTBerT: °C.

Ne 3

Huxe npuBeeHs! TpH (PU3NIECKUX SIBIICHUS:

A. paciMpeHue KHUIKOCTEH IIPH HarPEBaHUH,
b. naBneHue xUAKOCTU Ha JHO COCy/a,

B. naBieHue rasa Ha CTCHKY CcoCyla.

KaKOC(HC) U3 IICPCUHCIICHHBIX SBJICHUH MOKHO 06LHCHHTB, HCIIOJIB3YAd 3HaHHA

O HEIIPEPBIBHOM TCIIJIOBOM JABHIKCHHH YaCTHIL BeH.[eCTBa? BblﬁepHTe BepHBIﬁ OTBCT.

TEMIICPaTypbl { BOJbI, HaXOMALICHCA B IBYX OJMHAKOBBIX
cocy/lax, OT KOIMYECTBA TEIUIOTHl (), TOJXYyYEHHOIO
or Harpeparens. [Ipoanamusupyiite rpadguku u BbIOepuTe

BEPHOE YTBEPIKICHHE.

1y
2)
3)
4)

1) Toneko A
2) Tonsko B
3)Aub

4)AuB
Ne 4

Ha pucynke npezacraBieHbl TpadUKd 3aBUCHMOCTH  «,

1] 42;?0 ME;O é}ll
B nepBom cocye 6110 B 2 pa3a O0JIbIIIE BOJIBL.

B nepBom cocyze Obu10 B 2 pa3a MEHbIIIE BOJBL.

Y nenbpHas TETIOEMKOCTh BOJIBI BO BTOPOM cOocy/ie B 2 paza Gosblie.

Boza B nepBoM cocyie nosxyunia B 2 pasa 0oJiblie SJHEPrH OT HarpeBaTelisl.



3anumure B TabaHIly BeIOpaHHBIC HUQPHI UTs KaKI0U (PU3NIECKON BETUYUHBI.
[{udpsl B OTBETE MOT'YT MOBTOPSITHCS.

Temneparypa cmecu BuyTpenHss sHEprus

BOJa — JICO CMECHU BOJia — JIC

OtBer:

Ne 5

B 3ane Mmy3es pacrosiaraercsi TepMOrMIrpoMerp — npubop
JUIL M3MEpEHHsI TeMIepaTypbl M OTHOCHTEIIbHOH BIQKHOCTH
Bo31yxa (cM. (ororpadurio).

B Ta6nuuax IIPUBCACHBI TCXHUYCCKHUC TaHHBIC npu6opa.

Wsmepenue memnepamypuol Hsmepenue omnocumenvHoi
BIAANCHOCIU
Jnanaszon uzmepenuii —10...+50 °C Jlnanaszon uzMepeHui 0...95%
AOcomoTHas £0.5°%C AOcomoTHas +2%
MOrPeIIHOCTb MO PEIIHOCTb
Pasperienue 0.1°C Paspemenue 0,1%

Ucrnons3ys  dotorpaduio, ornpenenire MHUHMUMAIbHOE W MaKCHMAJIbHOE
3HAYEHMs OTHOCUTEJILHOW BIIAXKHOCTH BO3J1yXa B MOMEIICHHH C y4eTOM aOCOIIOTHOM
MOTPEIIHOCTH U3MEPEHUs pudopa.

OrBer:

MHUHHMaQJIBHOC 3HAa4YCHHC

MaKCHMaJIbHOC 3HAYCHHC

Ne 6
JlBa 0IMHAKOBBIX cOCY/a HanonHeHbl MonokoM. [lepBblii cocya HAKPLUTH CyXO0ii
Mapneroil cand)eTkoii, a BTOPOil cocy/l HAKPBUIH BIAKHON MapneBoii candeTkoil, kpas
KOTOPOI ONyCTHIH B BOy. B KakoMm cocyzie MOJIOKO 10/1bllI€ HE IPOKHCHET B JKapKHii
nens? OTBET NosACHUTE.
Ne 7
Cwmemanu e nopumu Boasl: 400 r npu temnepatrype 1 = 25 °C u 100 r
npu 2 = 100 °C. Onpenenure TeMneparypy nonyussiueiica cmecH. Ternoodmenom
C OKpY#KalolleH cpeioi npeHedpeys.

Ne 8
Kakoro usera ofexay peKOMEHAYETCA HOCHTL apkum Jjerom? Ortser

MOACHHTE.



Tect no Teme «OCHOBBI MEXAaHHUKN»
1. Ha pucyHke mnokazaHa MEH3ypKa C XKHJIKOCTBbIO. BriOepute mnpaBuibHOE
YTBEpKICHHE.
1) Llena nenenus MEH3ypKH paBHaA 2 ML
2) O0beM KUIKOCTH B MEH3YpKe Oosbie 25 MiL.
3) Llena nenenust Men3ypku paBua 0,5 mi.
4) Men3sypka — npubop it u3mMepeHust oobema
ra3oo0pa3HbIX TEL

2.Ha crone Haxonsrcs Tpu OpycKa OJJMHAKOBBIX pa3MepoB U Macchl. Kakoil n3 Hux
OKa3bIBAET HA CTOJI MEHbIIEE JaBJICHHE?

1) 1.

2) 2.

3)3.

4) bpycku OKa3bIBalOT OJMHAKOBOE

JIaBJICHUE.
3.YcTaHOBUTE COOTBETCTBHE MEXKIY (DU3MUECKMMM MOHATHAMH M npumepamu. K
KKJIOH TO3ULIMM TEPBOTO CTOJOLA MOAOECPUTE COOTBETCTBYIOLIYIO IMO3UIIUIO M3
BTOpPOro crojblla M 3anvmmre B TaOduiy BbiOpaHHble UH(PBI  1OI
COOTBETCTBYIOIIUMH OYKBaMHU.

OU3SNYECKHUE TTOHATUA ITPUMEPBI
A) dpusnueckas BeJIMYMHA 1) Terutonepenaya
B) enununa pU3HYeCKOi BEITHYHHBI 2) paboTa cHbI

B) npubopasusmepeHnsiQU3NIeCKONBEIUUMHBl  3) KOHBEKIIHS
4) maHOMETp
5) MuUMeTp
3anuiuTe B OTBET UU(PHI, paCIONOKUB UX B MOPsIKE, COOTBETCTBYIOLIEM OyKBam

A b B




4.Ha pucyHKe npejicTaBJIeHbl rpaUKH 3aBHCUMOCTH KOOPJMHATEI X OT BPEMEHH ¢
JUISL 9ETBIPEX TeJI, ABHXKYLIUXCS B0 OcH Ox.

Mcnonb3yst pHCYHOK, BBIOGPUTE W3 TIPE/UIOKEHHOrO TIIEPEYHs JIBa BEPHBIX
YTBEPKIACHUS. YKaKUTE UX HOMEDA.

1) ToukaBcooTBercTByeTBCcTpedeTen 2 u 3.
2) BroukebHanpaBieHHECKOPOCTUTEIA 2

X, M/

M3MEHHUJIOCHHATIPOTUBOIIOIOKHOE.
3) Teno 2 aBMKETCAPABHOYCKOPEHHO.

4) Teno 3 nBUKETCAPABHOMEPHOIPSIMOIUHEHHO. 0
5) BHayanbHbIIMOMEHTBpeMEHUTENIA 2 U 4

HMCJIMOIUHAKOBBICKOOPAUHATEI.

5.Ha nokosmieecs Tel0, HaXOAdIleecs Ha IIagKoW NrOpHU30HTAIBHOM IIOCKOCTH, B
MOMEHT BpeMeHH ¢ =( HayMHaAIOT JIEHCTBOBATH JIB€ I'OPU3OHTAJIbHBIE CHIIBI (CM.
puc.). Onpenenure, Kak 1Mociie 3TOro U3MEHSITCA CO BpEMEHEM MOIYJIb CKOPOCTH
TeJla U MOIYJIb YCKOPEHUS TeJa.

F,=1H F,=25H

- >

(s F
X

JI1s Kak10H BEJIMYMHBI ONPEICIIUTE COOTBETCTBYOILMI XapaKTep H3MEHEHHS:

1) yBenuuuBaercs

2) yMeHbIIaeTcs

3) Heu3MeHsieTCs

3anummTe B Tadiuily BbIOpaHHbIE HU(PBI IS KaKI0W (PU3MUECKON BEITUYUHBL.
[{udps! B 0TBETE MOTYT NOBTOPATHCS.

Monyns ckopoctu Monyns yckopeHus

6.J1an rpaduk 3aBUCUMOCTH MPOESKIIMU CKOPOCTH Tea oT BpemeHnu. Kakoi yuactox
rpaduka COOTBETCTBYET PABHOMEPHOMY JIBHKCHHUIO Tea?

v, M/cA L. OA
40 ™ 2 Ab
33 0 5| |B 3 bB
= / 4, BI'
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>
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7. I1pu kKaKOM YCKOPEHUH Pa30PBETCS TPOC, MPOYHOCTH KOTOPOTO HA pa3phiB paBHA
15 kH, npunoseme rpy3a maccoit 500 kr?



TecT mo TeMe «Arperamble COCTOAAHHMSA BEIECTBAY

1. C yBeIHYEHHEM OTHOCUTEIILHOM BJIAXKHOCTH PAa3HOCTH MOKA3aHUI CyXOro U
BJIQYKHOTO TEPMOMETPOB IICUXPOMETPA. ..

1)  yMEHBIIHTCS.

2)  YBEIHYHUTCA.

3) HE U3MEHUTCS.

2. OMH MOJIb BJIQXKHOT'O BO3/1yXa HAXOAUTCS B HEHACBIIEHHOM COCTOSIHUM TPU
temrieparype 7 W naBieHun p. TemmepaTypy raza u3zo0apHo yBeluumian. Kak
WU3MEHUIIUCH IIPU ITOM OTHOCHUTEIIbHAS BJIAXKHOCThH BO3/yXa U TOYKaA POCHI?

JIns KasKa0M BEJIMYMHBI ONPEACIUTE COOTBETCTBYIOLIHI XapakTep U3MCHCHHUS:
1) yBenHuumiIach
2) yMEHBIIMIACh
3) HEeU3MEHUJIACh

3anummTe B TaOIUIy BEIOpaHHBIC HUQPHI VIS KAK10H PU3HUECKON BEIIUUUHBI.
[{udpst B 0TBETE MOTYT MOBTOPSATHCS.

OTHOcUTEIbLHAS BIIAKHOCTh Touka pocsl
BO3/IyXa

3. C nomo1po Kakoro npudbopa MOKHO U3MEPUTh OTHOCUTEIIbHYIO BJIAXKHOCTh

BO3JIyXa.

20
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4. CTexIsHHYIO TUIACTHHKY MOJBeCHWIH K JuHamomerpy. Ilocie storo ero
IIPUKOCHYJIMCH K IIOBEPXHOCTH KUJIKOCTH M OTOPBaM OT Hee. JUist Kakoi JKUAKOCTH
— PTYTH, BOJbI WJIM KEPOCHHA — JUHAMOMETp MOKAaXXeT B MOMEHT OTpbIBA CHITY

Oonbie?
1)  Jlns BOJBI.
2)  Jms pryTu.

3)  Jns xepocuHa.
4)  TlokazaHus OyJIyT OJMHAKOBBIE.



5:

B nByx kanuusipHbIX TpyOKax OJMHAKOBOIO pajuyca HAXOJUTCS BOJA U

cnupT (IWI0THOCTH criupra pasHa 800 kr/m*; mwiotHOCTH Bojasl — 1000 kr/m?). OnHa
U3 ITUX KUAKOCTeH nojaHsuiack Ha 10 mMm Bbime, yem japyras. Beibepute
IPaBHJILHOE YTBEPXKIACHUE.

1)
2)
3)
4)
6.
D
2)
3)
4)

A

CrupT NMoAHSICS BBILIE, YEM BOJIA.

Bojia nmojiHsuiack BbIlIE, 4EM CIIUPT.

Eciu paauyc yMeHbIIUTb, PA3HOCTh YPOBHEH JKUAKOCTH YMEHBIIUTCS.
Cpeau yTBEep KICHHH HET IPABUIIBHOTO.

Ha ctexiie Hax0AsATCs Karulk BoAbl U pTyTH. Ha Kakom pucyHke pryTh?

A, T.K. pTyTh CMauMBaeT CTEKIIO. L A
A, T.K, pTyTB HE CMaYHBAcCT CTCKIIO. A E
B, T.K. pTyTh CMauMBaeT CTEKIIO. Q o~
B, T.K. p‘TYTB HC CMa4YHBAacCT CTCKIIQ.
A b
O
A b

Kakoe W3 NEepeuuciIeHHBIX  CBOMCTB  XapaKTEPHO  TOJIBKO  JUIs

KPUCTAJLIIMYECKUX TEI?

1)
2)
3)
4)
8.
1)
2)
3)
4)

9.

N30TpONHOCTD.

OTcyTCTBHE ONIPE/ICIICHHON TEMIIEpaTyphl TUIABJICHHUS.
CyliecTBOBaHHE OIPEICICHHOM TeMIIepaTyphl IUIaBICHHS.
TexyuecTs.

Kakoro Bu/a Jie()opMaIiiio HCIBITHIBACT CTCHA 3/IaHUsA?
Jedopmaruio KpydeHusl.

Jedopmanuro cxarus.

Jedopmaruro cBura.

JledopManuio pacTsKeHus.

Kakas 13 npuBeeHHBIX HUXKE (GOpPMYIT BeIpaXkaeT 3akoH ['yka?

)E=cle. 2)6=E/lg. 3)o=Elg. 4)c=|e/E.

10.

BriGepure Bce BepHbIC YTBEPIKIACHUS O (PU3MUECKUX SIBJICHUSX, BEJTMUYMHAX U

3aKOHOMEPHOCTSIX. 3anHuIIUTe HUQPBI, 101 KOTOPHIMH OHH yKa3aHbI.

D)

B repmernyecku 3akpbITOM COCYJl€ HaXOAATCs BoJa U BoAsHOW map. Ilpu

HarpeBaHUU COCY/ia KOHIIEHTPALIUS MOJIEKYJI BOJSHOTO Mapa yBEIHUUTCS.

2)  Ilcuxpometp — npubop st u3mMepeHus abCONIOTHON BIaXKHOCTH.

3) Touka pochl — Temmeparypa, NpH KOTOPOM BOASHOM Iap CTaHOBHUTCA
HACBILICHHBIM.

4)  Ilnactuueckumu Ha3bIBaIOTCA AedOpMaIK, KOTOPBIE MOJHOCTBIO UCYE3AI0T

IIOCJIC MPEKpalllCHUS JICUCTBUS BHEITHUX CHII.

5)

Bce KPUCTAJINIMYCCKHUE TCJIa aHU30TPOITHBI.



Tect mo Teme «IIEKTPOCTATHKA»

1. Kak wu3MeHHTCs cuIa B3aMMOJCHCTBUS JBYX TOYEHYHBIX IJIEKTPUUECKUX
3apsiI0B IIPU YMEHBIICHUU PACCTOSIHUS MEX1y HUMH BJBOE?

1)  He usmeHwurcs.

2)  VYBemuuwurcs B 4 pa3sa.

3)  YmenpummTcs B 4 pasa.

4)  YmenpmmTcs B 2 pasa.

2.  Uro MOXHO CKa3aTh O 3apsi/iax JaHHBIX MIApPUKOB? (CM. pHUC.)

1)  O6a mwapuxa 3aps>KEeHbI MOJI0KUTEIIBLHO.
2)  Ob6a mapuka 3apspKeHbl OTPULATENIBHO.
3) ‘

OnMH 1mapuK 3apspkeH IMOJIOKUTENBHO,
Jpyrou — OTpULIATENIbHO.
4)  llapuku UMEIOT 3apsbl OHOTO 3HAaKa.

3. B siape atoma cBunia 207 yactuu. Bokpyr siipa oOpamiaercs 82 snekTpoHa.
CKOJIbKO HEHTPOHOB U MPOTOHOB B SI/Ip€ ITOro atoma?

1) 82 mporona, 125 HEHTPOHOB.

2) 125 npoToHoB, 82 HEHTpPOHA.

3) 82 mporona, 207 HEHTPOHOB.

4) 207 npoToHOB, 82 HEHTpOHA.

4. Kak u3MeHHUTCSI HANPSDKEHHOCTD JJIEKTPHYECKOrO IM0JIsi B HEKOTOPOM TOYKE
OT TOYEUHOT0 3apsia P YBEJIMUEHUH 3apsiaa B 4 paza?

1)  VYBemuuwurcs B 16 pas.

2)  YBenuuuTcs B 2 pasa.

3)  VYBemuuutcs B 4 pasa.

4)  He usmenurcs.

5. DNEeKTPOH NepeMellaeTcs B 1oje, CUIOBbIE JIMHUH KOTOPOro MOKa3aHbl Ha
pucyHke. Beibepure npaBUiIbHOE yTBEPIKICHHUE.

1) IIpu nmepemenieHny IeKTpOHA U3 TOYKH
2 B TOUKY 3 JIEKTPUYECKOE II0JI€ COBEpIIACT
MOJIOKUTEIBHYIO paboTy.

2) Ilpm nepeMeiieHuH IJEKTpoHa  TI0
TpackTopuu 1-2-3-1 sleKTpuyUecKoe I10JIe .
COBEpIIAET OTPULATEIILHYIO padoTy.

3)  Ilpu nepemenieHUH 3JEKTPOHA U3 TOUKH

1 B TOUKy 2 2JIEKTPHYECKOE I10JIE€ COBEPIIAET

OTpHULIATEJIbHYIO paboTy.

4)  Ilpu nepemenieHHU 3IEKTPOHA U3 TOUKU

v

\J

A/

2 B TOYKY 3 3JIEKTPHYECKOE I0JIe COBEpIIaeT
OTpHLATEILHYIO paboTy.



6. Kakoe wu3 mnpuBeAEHHBIX HUXKE BBIPAXKEHUN XapakTepu3yer padory
IEKTPUYECKOTO I0JIs 110 epeMELLEHHUIO0 3apsaa’
1) ¢q/U. 2) EAd. 3) qU. 4) E /Ad.

7. Kakas (usnueckas BenMYMHA ONpPENEIAETCS OTHOLIECHHEM IOTEHLMAIbHON
SHEPrUH ICKTPUUECKOIO 3apsijia B JICKTPUICCKOM I10JI€ K BEJIMYUHE 3TOTO 3apsaa’?
1) [ToTeHu A AIEKTPUUECKOTO OIS

2)  HanpsskeHHOCTH 3JEKTPHUYECKOTO TTOJIS.

3)  DJeKTPOEeMKOCTb.

4)  Pabota 31eKTpoCcTaTHYECKOro I0JIA.

8.  Bo3aymHblii KOHAEHCATOp OIYCKAalOT B KEPOCHMH C JUNIEKTPHUECKOM
IPOHUIIAEMOCTRIO € = 2. BriOepuTe npaBmiibHOE yTBEPKICHHE.

1)  DnexTpoeMKOCTh KOHAEHCATOPAa YMEHBIIUTCS B 4 pasa.

2)  DNeKTpOEMKOCTb KOHJEHCATOpa YMEHBIIUTCS B 2 pasa.

3)  DneKTpOEeMKOCTb KOHJIEHCATOpa YBEJIMYUTCS B 2 pasa.

4)  DnekTpoeMKOCTb KOHJCHCATOpa HE U3MEHUTCH.

9. Kak wu3MeHHTCS OSHEprusi SJICKTPHUUECKOrO IO KOHJEHcAaTopa, €Ciu
HAIIPSDKCHUE MEXLY ero oOKJIaKaMyd yMEHBIIUTS B 2 pa3a?

1)  VYmenbummres B 2 pasa.

2)  YmenbmmwmTcs B 4 pasa.

3)  VYBemuuurcs B 2 pa3a.

4)  YBemuuwurcs B 4 paza.

10. Beibepute Bce BEpHBIC YTBEPHK/ICHUS O (PU3HUECKUX SBICHUSX, BETMIHHAX U
3aKOHOMEPHOCTSIX. 3aMUIIUTE [ (PBI, 01 KOTOPEIMUA OHU YKa3aHBL.

1)  HanpspkeHHOCTb — CHIIOBAsI XapaKTEPUCTUKA IEKTPHUECKOTO TOJISL.

2)  DReKTpOCTATHYeCKOe TMOJe CO3JAIOT  3apsdbl, KOTOPBIC JBHIKYTCS
paBHOMEPHO B TAHHOM CHCTEME OTCYETA.

3) B wusonupoBaHHOH cHcTeme aireOpandeckas cymMma 3apslaoB BCEX Tel
COXPaHSIETCS.

4)  Tena, yepe3 KOTOpbIE OJIIEKTPUYECKUE 3apsAabl MOTYT IEPEXOAUTH OT
3apsKEHHOTO Tella K HEe3apsHXKEHHOMY BCIIEICTBHE HANMYUS B HHUX CBOOOJHBIX
HOCHTEJICH 3aps/I0B, HA3BIBAKOTCA JUIICK TPHKAMH.



3.

Tect no Teme «llOCTOAHHBIA TOK»

1. Bo cKOnbKO pa3 OTNMYAKTCA CONPOTMBAEHWA [BYX ME[HLIX NMPOBOAOB, €C/M
OOMH M3 HWX WMeeT B 4 pa3a Gonbwyw AuHy U B 2 pa3a Gonbwylo nnowagb
nonepe4yHoro ce4yeHuns, Yem Apyroin?

1) B 8 pas. 2) B 4 paza. 3) B 2 paza. 4) B 16 pas.

2. Ha pucyHke wn3obpameHa cxema CcoefWHeHWs NPOBOAHMKOB. Bribepute

NpaBUNbLHOE YTBEPHAEHHE.

1) Pesuctopst R, wm R, BHIw4eHsl R,

nocnegoearentHo. —

— —1

napannensHo. R,

2) Pesuctopet R, wm R, BHIw4eHsl

3) Pesuctopet R, wu R, BKawoueHsl
NnoCnegoBaTeNnsHo.
4) Pesuctopet R, wm R, BHIw4eHsl

nocnegoeaTtentHo.
Kakoe u3 NpUBEAEHHBIX HMWHKE BHpE)ﬁEHHﬁ XdpaKTepM3yetr ciny TOHKa B

NoNHOW uenu?

1)

4.

U/R.  2)pl/S. 3)&/(R+r).  4)q/At.

HEDﬁX{]ﬂHHD W3IMEDUTE CHUNY TOKa B NaMmne W HaNpAXEHWE Ha Hel. Kak

cneayeT BKNYHUTE NO OTHOWEHWID K NdMNE dMNEPMETP KU Bl}ﬂbTFl'lETp?

1)
2)
3)
4)
5.

AmnepmeTp u BONLTMETP NapannensHo.
AmnepmeTp nocnefoBaTensHo, BONLTMETP NapannensHo.
AMnepMeTp u BONLTMETP NOCNEA0BATENLHO.

Am NepMeTp napannensHo, BONLTMETD NOCNeaoBaTeNbHO.

Ou3nyeckas BeNWYMHA, XapaKTepu3ylowas paboTy CTOPOHHMX CUA MO

pa3fgeneHuio 3apaja 1Kn BHYTPHW UCTOYHWKA TOKd, Ha3blBAETCA...

1)
2)
3)
4)

..« CHNA TOKA.

-« INEKTPOABMKYLLEA CHNA.

-+« HAMPAMEHHE.

-+« CONPOTHUBNEHHKE.



6. PexuM KOpOTKOro 3aMbIKaHUA B LUENW BO3HMUKAET, Koraa ...
1) ... BHElWHee conpoTueneHue uenu R == 0.

2) ... BHElWHee conpoTuBneHue uenu R => oo,

3) ... BHYTPEHHEee CONPOTUBNEHUE UCTOYHMKA TOKA 04EHb Mano.

4) ... BHEWHEeEe CONPOTHMBNEHWE UENW pPaBHO BHYTpEHHEMY CONPOTUBNEHWKD

HMCTOYHMKA.

1. MapannensHo Wnu NOCNEA0BATENLHO C 3NIEKTPUYECKMM OLITOBBIM NpUOOpOM B
KBapTUPE BKIIOYAKT NIABKUIA NPE0XPaHNTeNb HA 3NEKTPUYECKOM WwuTe?

1) He3zasucumo oT anexkTpuyeckoro npubopa.

2) MNapannensHo.

3) MNocneposarensHo.

4)  (penu oTBETOB HET BEPHOrO.

8. INeKTpU4ecKas uenb COCTOMT M3 WMCTOYHMKA TOK3, aMnepMeTpa W namnbi.
W3meHnTCA NM noKasaHue aMmnepMmeTpa, ecnu B Uenb BKIYMTL NapannensHo ewe
Takyio we namny? Buibepute npaeunsHoe yTBEPHAEHME.

1) YMEHBIWKTCA, TaK KaK CONPOTUBNEHME LIENKU BO3pacTerT.

2) YBENUYMTCR, TaK KaK CONPOTUBNEHME LIENK YMEHBILMTCA.

3) He namenurcs.

9. MDMHOETb INEKTPUHECKOIND TOKA HA Yy4aCTHKE UENH ONpEefENAETCA CneyioLwmmM

EblpaXeHHnemM:

) ILU.  2)LR 3) I-U-+t. 4)U/R

10. [ocnepoBatensHo COEMHEHHbIE MEHAA W CTaNbHAA NPOBONOKK OfWHAKOBOI
ONMHBI U CEYEHMA NOJKNIYEeHbl K aKkymynatopy (yAenbHOe CONpOTMBNEHME Mepu
1,7-107° Om-m; ymensHoe conpotuenexue ctanu 12-107° Om-m). B Kakoit M3 HMX
BbleNMTCA BoNbluee KONUMYECTBO TENNOTH 33 OAUHAKOBOE BPeMA?

1) B megHOM.

2) B ctancHOM.

3) KonuyecTeo TennoTsl 0jMHaK0OBOE.



Tecr o Teme «3JIBKT[)0M3FHHTH3H HHIAYKI U

I, Kakoe W3 DpUBEICHHBIX HHKE BBIPAXKECHHH XapaKTEpH3yeT [OHATHE
3JICKTPOMarHUTHOH HHAYKLUH?

1)  SIBnenue, xapakTepusyulee JCHCTBUE MarHUTHOIO I10JIS HA JIBHMXKYIIHHCS
3apsi.

2)  SIBneHHE BO3HUKHOBEHHS B 3AMKHYTOM KOHTYPE DJICKTPUUECKOrO TOKa IpPHU
W3MEHEHUU MAarHUTHOTO TOJIS.

3) SBnenue Bo3HukHOBeHUs DJ[C B MpOBOAHHMKE MO ACHCTBHEM MarHUTHOTO
OIS,

2. C noMompbi Kakoro IMpaBuiia ONPEACIIIOT HANPABICHHE WHIYKLIIHMOHHOTO
ToKa?

1) IIpaBuiio npaBoi pykH.

2)  IlpaBuio OypaBuuka.

3)  IlpaBuio neBOH pyKH.

4)  Ilpasuno JleHua.

3.  VYkaxure Bce NPABHIbHBIC YTBCPKACHHS, KOTOPBIC OTPAXKAKOT CYIIHOCTbH
SIBJICHHSI DJIEKTPOMArHUTHOW MHAYKIMU: «B 3aMKHYTOM KOHTYpE SJICKTPUYCCKHI
TOK MOSIBJISIETCSL. . .»

1) ... €CJIM MAarHUTHBIH ITOTOK HE MEHSETCS.
2) ... €CJIM MarHUTHBIN TTOTOK HE PaBeH HYJIIO.
3) ... IpH YBEIMYCHHH MarHUTHOTO ITOTOKA.
4) ... IpU YMEHBIIEHUH MAarHUTHOTO TIOTOKA.

4, Yro onpenensercss CKOPOCTBIO H3MEHEHHMSI MarHMTHOIO IIOTOKa 4epes
KOHTYp?

1)  WHIYKTUBHOCTH KOHTYpa.

2)  OJAC unayKUuu.

3)  MarauTtHas UHIyKLHS.

4)  MBayKIMOHHBIN TOK.

5. Ha pucyHke moka3zaH Tpaduk 3aBUCUMOCTH MAarHHTHOTO IIOTOKA,
MPOHU3BIBAIOIIETO KOHTYP, OT BpeMeHH. Ha kakoM u3 yyacTkoB rpaduka B KOHType
He BozHukaeT DJC unaykuuu?

1) 1. @, B6 A
2) 2. 82
3) 3 4t/ |
l
o 0 T fe
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6. Cuna TOKa B Karymke yBenu4yuiaack B 2 pasa. BeiOepure BepHOe
YTBEPIKJICHUE.

1)  MHAyKTHBHOCTB KaTYyIIKH YBEIMYMIACH B 2 pasa.

2)  MHayKTUBHOCTbH KAaTYIIKH YBEIHYUIACH B 2 pas.

3)  MHayKTUBHOCTBH KAaTYIIKH YMEHBIINUIACh B 2 pa3a.

4)  MHIyKTUBHOCTb KAaTYIIKH HE U3MEHHUIIACK.

7. Kak yMEHbIIUTh UHIYKTUBHOCTh KAaTYIIKU C JKEJIE3HBIM CEPACYHUKOM IIpU
YCJIOBHH, 4TO rabapuThl OOMOTKH (€€ JUIMHA U TOINEPEYHOE CEYEHHE) OCTaHYTCs
HEU3MEHHBIMHU?

1)  YMEeHbUUTH YUCIIO BUTKOB.

2)  YMEHbBIUUTh CUITY TOKA B KaTyIIKE.

3) BBIHYTE JKeJIe3HBIA CEPACUYHHK.

4)  VBeJIUYMTH TOJIIMHY OOMOTKH.

8. Cuna Toka B KOHTYype yBEIIMYMJIACh B JIBA pa3a. YKaKUTE BCE IPABUIIbHBIC
YTBEPIKICHHUSL.

1)  DHeprus MarHMTHOTO MOJIS KOHTYpa YBEIMYMIAch B JiBa pa3a.

2)  DHeprus MarHUTHOIO IOJI KOHTYpPa YBEJIMYMUIACh B YETHIPE pasa.

3)  DHeprus MarHMTHOIO IIOJIA KOHTYpa YMEHBIIMJIACH B 1Ba pa3a.

4)  DHeprus MarHUTHOTO IOJISI KOHTYpa HE H3MEHMIIACh.

9. Kakoe Maremaruueckoe BbIpaKeHHE CayKuT i onpeaeinenus 3JC
MHAYKLHUHU B 3aMKHYTOM KOHTYpe?
1) 4D/ 4t 2) IBAl sina. 3) BScosa. 4) BSsina.

10. Kak HyXHO W3MEHUTh HHAYKTHBHOCTb KOHTYpa, JUII TOro 4roObl IIpH
HEM3MEHHOM 3HAYEHHH CHJIBI TOKA B HEM SHEPrysa MarHUTHOTO TM0JIA YMEHBIIHIIACH
B 4 pa3za.

1)  YMeHBIIMTH B JIBa pa3sa.

2)  YMEHbUIMTH B YETHIPE pa3za.

3)  VBenuuuts B JiBa pasza.

4)  VYBenu4uTh B UETHIpe pasa.



Tect no Teme «MexaHHUYECKHE KOJIeOAHUA W BOJHBD)

i Kakue 13 mepeqyucieHHbIX HUKE KOJICOAHUN SIBISIOTCS BBIHYKICHHBIMH?
VYKa)kKUTe BCE MPABUIILHBIC OTBETHI.

1)  Konebanus kayeneii, packaunBaeMbIX YeJIOBEKOM, CTOSIIIIUM Ha 3eMIIe.

2)  Konebanust rpy3a Ha HUTH, OJHMH pa3 OTBEIEHHOIO OT IIOJIOXKEHUS
pPaBHOBECHUS M OTITYLIECHHOTO.

3)  Konebanus nuddy3opa rpoMKOroBOpUTEIIs BO BpeMsi padOThI TPHUEMHHKA.
4)  KonebaHus yalieK pblYa)KHBIX BECOB.

2. [TogBelieHHBIM HAa HUTH Ipy3 COBeplIacT Maiele Kojebanus. Cuurtas
KOJIEOaHUs HE3aTyXaOUMMH, YKaKUTE BCE MPABUILHBIC YTBEPIKICHUS.

1)  UYem qnuHHEE HUTH, TEM OOJIBIIIE YaCTOTA KOJICOAHHH.

2) Ilpu mnpoXoXAEHUH TPy30M IOJIOKECHUS PABHOBECHS CKOpPOCTh Tpy3a
MaKCHMaJTbHA.

3)  I'py3s coBepLaeT NepHOANYECKOE IBHKCHHE.

4)  Tlepuox xosieOaHUI 3aBUCUT OT aMIUTUTYIBI.

3. Ha pucyHnke npeacraBieH rpaguk 3aBUCUMOCTH TMOTEHIIUAIBHON YHEPrUU
MaTEeMaTHYECKOr0 MAasTHUKA (OTHOCHUTEIBHO IIOJIOKEHHUSI €r0 PaBHOBECHUS) OT
BpeMeHU. KakoBa rojiHas MexaHu4yecKas SHEprus MasTHUKAa B MOMEHT BPEMEHH,
COOTBETCTBYIOIIMH Ha rpaduke Touke D?

1) 4 Ix. E,, Jlx A
2) 16 Jx. 16+
3) 12 JIx. *~ D
4) 8 Ix. |
8
0 1 2 I.=c
-+ Kakoe 13 npuBEICHHBIX HUKE BBIPAKCHUIN OINpeEAeIIsieT Nepuol Koaedanun

rpy3a Maccoi 7, MOABEIIEHHOTO Ha MPY)KUHE )KECTKOCTBIO k?

v‘T [on2 fo [~

/m 1 /g 1 [k

1) -:I\‘ 3 2) 2‘1\“‘ k- 3) 22V 1’ 4) 2 Vm

5. Kakuszmenurcs neproa kojaeOaHHi MATEeMaTHICCKOTO MaATHUKA, €CITH JUTHHY
HUTHU YMCHBIINTG B 4 pa3a’?
1)  YmensmmTcs B 4 pasa. 3) YBenuuutcs B 4 pasa.

2)  YwmenbiuTes B 2 pasa. 4) YBenuuutes B 2 pasa.



6.  Ha pucyHnke npuBejeH rpaguk rapMOHHYECKHX KoseOaHuil. YKaxurte Bce
IPaBUJIbHBIC YTBEPIKICHUSL.

neup | 1) AmmmTtyna koineGaHuii paBHa 2 CM.
= Wil 11 2)  Ilepuon xoneGanuii 2 c.
: 3) Yacrora xonedanwmii 0,5 I'm.

.

o J

6
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4)  Cpenu yTBep:KICHUI HET NMPaBUIILHOIO

1. KakoBbI CBOMCTBA NPOJOJIBHBIX BOIH? Y KaXHUTE BCE IPABUIIBHBIC OTBETHL.

1)  OTu BOJHBI MOTYT PacIIPOCTPAHATHCS TOIBKO B ra3ax.

2)  IlpomosibHBIE BOJHBI MPEACTABIAIOT COOOM YepenyrOIUEcs pa3peKeHUs U
CIKATHSL.

3)  Yacrtuusl cpeasl npu  KoJeOAHHMSIX CMEINAIOTCS BJOJbL  HANpaBIICHHS
pacrpoCTPaHEHUS BOJIHBL.

4)  Yactuusl cpeabl NpH  KOJEOAHMSX CMEINAIOTCS  NEPHEHIUKYJSIPHO
HAIPABICHUIO PACIIPOCTPAHEHMSI BOJIHBI.

8. B kakux HarnpaBJICHUSX COBEPIIAOTCS KoJIeOaHUs B IONIEPEYHON BOJIHE?
1)  Bo Bcex HanpaBiICHHSIX.

2)  Tonpko 1o HanpaBJICHUIO PACIIPOCTPAHECHUS BOJIHBI.

3)  Tonbko nepneHAUKYISIPHO PaCIPOCTPAHEHHUIO BOJIHBI.

4)  Cpeau OTBETOB HET NPABUIILHOTO.

9.  VYcraHOBHUTE COOTBETCTBUE MEKIY IPUMEpaMH U (U3MYECKUMU SBICHUSMH,
KOTOpBIC 3TH MpPUMEpPbl WIUTIOCTPUPYIOT. JIIs KaKAOro mpuMepa IMpOsBICHUS
(u3uYecKuX sBICHUN U3 IEPBOTO CTOJIOIA TOAOEPUTE COOTBETCTBYIOIIEE Ha3BAHUE
(U3UYECKOro SBJICHUS U3 BTOPOTrO CTOJIOLA.

[TPUMEPBI OU3NYECKUE SBJIEHUA
A) 3x0BJIECY 1) Orubanue3ByKOMITPENSTCTB
b) onpenenenuerityOMHBIBO10EMACIIOMOIIbIOHABY YU
ralMOHHOrONPUOOpa HX0JI0Ta 2) SIB7I€HUETIONHOTOBHY TPEHHE
rOOTPaKEHUS

3) OrpaxkeHuecBera
4) OtpakeHNEe3ByKAOTIPEIIATC
TBUS

3anummTe B TabsUIly BeIOpaHHbIC HU(PHI 101 COOTBETCTBYIOMIUMH OyKBaMu.

A b

10.  Kakue U3 nepeuuciIeHHBIX HUXKE BOIH SIBJISIOTCSI NONEPEUHBIMU? YKaXKHTE
BCE NIPAaBHJIbHBIC OTBETHI.

1)  BoHbl Ha TOBEPXHOCTH BOABIL.

2)  3BYKOBBIC BOJIHBI B razax.

3)  PaauoBomnHBL



Tect mo Teme «CBeTOBbIE ABJCHU

1. [Ipu mepexoae cBeTa W3 BaKyyMa B NPO3PAYHYIO CpPely C aOCOJMIOTHBIM IMOKA3aTelneM
MPENIOMIIEHHS 1 = 2 CKOPOCTb PaclpOCTPAHEHHS. . .

1) ... yBenuuuBaercs B 2 paza.

2) ... OCTAeTCs HEU3MECHHOM.

3) ... yMeHblIaercs B 2 pasa.

2. Jlns HaXOXKIeHKs IIPE/IEIBHOrO YIJla IIPH aIeHUH JIyya Ha TPaHHUILY «CTEKIIO-

BOJIa» HYKHO HMCIOJIb30BaTh (popmyity. Beibepure Bee mpaBuiibHbIE OTBETHI.
1) sindo=nc/ns. 2)sind,=nc ns.  3)sin 0o =ns/ne.

3. Jlyu nepexoaut U3 BoJbI B ckunugap. Ha kakoM U3 pHCYHKOB IPaBHJILHO
n3obpaxen xon syuya? Ilokaszarens npenomiieHus Boasl 1,33, ckunuaapa — 1,6.
« al >
- 4
ckMnuaap cKunNuaap cKkunugap cKUMMAaap
n ~ | E
Boja sopa BOAa BoAa
1) 2) 3) 4)
4. Yrou nagenus jiyda paseH 50°. YronoTpaxeHHsITy4apaBeH.
1) 90° 2) 40°, 3) 50°. 4) 100°,
3. [Ipenmer Haxonutcs wmexnay ¢okycom F u  apoitHeiM  dokycom 2F
pacceuBaroIie JTuH3bl. M300pakeHue npeamMera ...
1) ... MHUMOE, IPSAMOE, YBEJIHUYCHHOE.
2) ... ICHCTBUTEJIBHOE, IEPEBEPHYTOEC, YBECIIHUCHHOE.
3) ... MHUMOE, MPAMOE, YMEHBIICHHOEC.
4) ... ICHCTBUTEJIBHOE, IEPEBEPHYTOE, YMEHBIIICHHOE.
6. CBeTOBOM My4OK BBIXOJIUT U3 CTEKJIA B BO3AYX. UTO MPOUCXOIUT MPH HTOM C

YaCTOTOH 3JIEKTPOMATHUTHBIX KOJEOaHWI B CBETOBOHM BOJIHE M CKOPOCTBIO HMX
pacrpocTpaHeHus?

1)  YacroTra U CKOPOCTb YBEIHYUBAIOTCA.

2)  YacToTa — YBEJIMYHBACTCS, CKOPOCTh — YMEHBILIAETCSL.

3)  Yacrora u CKOPOCTb HE H3MEHSIOTCS.

4)  Yacrota — He UBMEHSETCS, CKOPOCTh — YBEJIIMYUBACTCSI.



W ®duszuueckas BCIH4YHHA, paBHas OTHOLICHHUHI) CBECTOBOI'O ITOTOKA, ITaJaIICTO
Ha IMOBCPXHOCTDL, K ILTOLIAIH 3TOH NOBCPXHOCTH, HA3BIBACTCA ...

1) ... CHJIOH CBeTa.
2) ... IPKOCTBIO.
3) ... OCBEILIEHHOCTLIO.
4) ... TEJICCHBIM YIJIOM.
8. YKaXHUTe TOYKY, B KOTOPOH HAXOIUTCS U300PaKEHUE CBETAUICHCS TOYKH S
(cM. pHCYHOK), CO3/1aBaeMO€ TOHKOM cOOMparoIiei JIMH30M.
1) 1. S
2)2. * 1 [ =
3)3. ; # . .
44 2F F 0 [ JFF
2
9 YCcTaHOBUTE COOTBETCTBUE MEXKIY ONTUUECKUM IPUOOPOM (YCTPOHCTBOM) U

THIIOM H306pa)KCHVIH, INOJIYYCHHBIM C €0 NMOMOIIBIO.

OnTtuyeckue nprudOpbI Tun nzobpaxkeHus

A) Mynbrumenua npoekrop (1)  YMeHblIeHHOE, MHUMOE.

b) JIBepHO¥ I1a30k 2)  YBenuueHHOE, JeHCTBUTEIIBHOE.
3) YMeHbIIEHHOE, JEUCTBUTEIBHOE.
4)  YBeJMYEHHOE, MHUMOE.

A b

OTrBeT:

10. BriOepuTe BCe BEpHbIEC YTBEPIKACHUS O (DM3HUYECCKHX ABJICHUAX, BEIHYHHAX U
3aKOHOMEPHOCTAX. 3aUIINTE U (PBI, 101 KOTOPEIMHU OHH YKa3aHBI.

1) B oaHopoaHOM NMpO3pavHoOi Cpee CBET pacpOCTPAHACTCS IPAMOIUHEHHO.
2)  Ilpu mnpenoMiaeHHM 3JIEKTPOMAarHUTHBIX BOJIH HAa TpPaHULE JBYX Cpej
CKOPOCTb BOJIHBI HE H3MEHSIETCS.

3)  SlBneHue MOJHOTO BHYTPEHHETO OTPAKEHHsI MOXKET HAOIIONAThCs TOJIBKO
NpH yriax najeHus 00bIie IpeIesbHOTO.

4) CoOuparoniasi TMH3a MOXKET J1aBaTh KaK MHHMBIE, TaK M JCHCTBUTEIILHBIC
N300pakeHu .



TecT no Teme «PHU3MKA aTOMA H ATOMHOT0 SIAPA»

l. Kakue H3 TNPUBEJCHHBIX HUXKE YTBEPKICHUN COOTBETCTBYIOT CMBICIY
noctynatoB bopa? Ykaxure Bce paBUIbHBIC OTBETHI.

1) B aTtoMme 351eKTpOHBI JABHXKYTCS 110 KPYTOBBIM OPOMTAaM U M3JIy4arOT [IPU 3TOM
3JICKTPOMArHUTHBIEC BOJIHBIL.

2)  ATOM MOXKET HaXOHHUTCS TOJIBKO B OJHOM M3 CTAMOHAPHBIX COCTOSIHHM, B
CTAllHOHAPHBIX COCTOSIHHUSIX aTOM SHEPTHIO HE U3JTy4aerT.

3)  ATOM COCTOMT M3 siJipa M JICKTPOHOB. 3apsijl U IOYTH BCSA Macca aroma
COCPEIOTOUYEHBI B sJIpE.

4) Ilpu mnepexoae u3 OJHOrO CTALMOHAPHOIO COCTOSIHUS B JPyroe aToM
MOIJIONIACT MITU U3JIy4aeT KBaHT 3JIEKTPOMarHUTHOIO U3Jy4EHUS.

2. Kakoe sBiieHHE UCTIONB3YETCA B ONTHYECKUX KBAaHTOBBIX TeHepaTopax?
A. CrioHTaHHOE U3JTyUYCHHE.
b. UaayuupoBaHHOE U3JTyUEHHE.

1) A 2) b. 3)Aub. 4)Hu A, uu b.

3. CpaBHHTE CHIIBI IACPHOTO NPUTSKEHUS MEIKTY IBYMs IPOTOHAMH F . nBYyMsi
HeUTpoHaMHu Fy,, a TaKKe MEX1y IPOTOHOM U HEUTPOHOM Fpy.

1} Far B Fop 3) Fan=Fpn = Fpp.

2) an ~ Fpn> Fpp. 4) an< Fpn< Fpp.

4. Yro o3HayaroT udpsl y sapa aroMa azora ' ;N?

1) 7 —4uCi0 2NEKTPOHOB, 14 — 4nCIIO TPOTOHOB.

2) 7 —4uCI0 HEUTPOHOB, 14 — YKUCIIO IPOTOHOB.

3) 7 —4ucno npoToHOB. 14 — YUCJI0 MPOTOHOB U HEUTPDOHOB.
4) 7 —4uCIIO JIEKTPOHOB, 14 — 4nCII0O HEUTPOHOB.

3. Yro npencrasiser coboit B-usinyyeHue?

1) IIoTOK OBICTPBIX IEKTPOHOB.

2)  IloTok HENTPOHOB.

3)  IloTOK KBAaHTOB 3JIEKTPOMArHUTHOIO U3JIy4EHHUS.
4)  Tlortok sizep remnus.



6.  DaeMeHT AX MCIIBITAI a-pacrna.
KakoiizapsiumaccoBoeunciio0y1eTyHOBOrosjieMeHTayY ?

1) Az+|Y. 2) A'4z-2Y. 3) A'Zz-4Y. 4) Az-lY.

7. KakoBO COOTHOLIEHHE MEXKAY MACCOM paJMOaKTUBHOIO sjpa M, U cyMMOii
Macc CBOOOIHBIX NMPOTOHOB Z'm, U CBOOOAHBIX HEUTPOHOB N'm,, U3 KOTOPBIX
COCTaBJICHO 3TO SAPO. Y KaXKUTE NMPaBUIbHBIA OTBET.

1) M,=(Zm,+ Nm,).

2) M,< (Z'm, + N-m,).

3) M,> (Zm,+ Nmy).

8. Jlau rpaduk 3aBUCUMOCTH 4HCJIa HE paclaBUIMXCS siep 9pOusi OT BPEMEHH.
KakoB nepuos nmoirypacmasja 3Toro u3ororna spous?
1) 50 q. ,‘\".I”:\‘k
2) 100 u.

160
3) 150u. :
4) 200 u. 80

0l 100 200 7.4

9.  Kaxoe M3 npuBEIEHHBIX HIKE BBIPOKEHUH ONpEJeNseT MOHSATHE IEeTHas
siiepHas peakiusi? YKaKuTe paBUIbHBIH OTBET.

1)  Ilpomecc caMOmpoOM3BOJIBLHOIO pacnajga sjaep aTOMOB  HEKOTOPBIX
XUMHUYECKUX JJIEMEHTOB.

2)  Ilpouecc mpeBpaimeHusi aTOMHBIX sJ€p, NPOMCXOASIIUN B pe3yJbTare MX
B3aUMO/ICHCTBUS C DJIEMEHTAPHBIMU YACTHLAMH WIH APYT C APYTOM.

3) Ilpouecc naeneHusi aTOMHBIX $7€P HEKOTOPBIX XMMHUYECKHMX 3JIEMEHTOB,
NPOMCXOAILMH 11071 JieHicTBMEM HEHTPOHOB, 0OPa3yIOLIMXCs B IPOLIECCE CaMOM
AJIEPHOM pEaKIHH.

10.  Kakue BemiecTBa M3 MEPEUYUCIICHHBIX HUKE MOTYT OBITH MCIOJIL30BAaHbI B
SJIEPHBIX peakTopax B KauecTBe 3ameuinTeneid HeHTpoHOoB?

A.Tpapur. bB. Kagmuit.  B. Tspkenas Boja. I'. Bop.

1) AmuB. 3)Aub.



IIpumepsl BONPOCOB VISl HCIOJIb30BAHMSA NP PAa3HBIX (popMax KOHTPOJISA

1. B 4éM coCTOUT OCHOBHAA 3aj1aua MeXaHUKH? UTO HA3bIBAIOT MEXAaHUYECKUM
newkeHrem?Yro Takoe MmarepuasibHas Touka? UTo Ha3bIBaIOT TPACKTOPUEH
JBYKCHHUS, JUIMHOW ITyTH U NIEPEMENICHUEM, B YéM pa3Huua’?

2. Kakoe nBmkeHHE Ha3bIBAETCS PaBHOMEPHBIM prlMOJIHHCﬁHI:IM? Yro Ha3bIBAIOT

CKOPOCTBIO pPABHOMEPHOT'O MPSAMOJIMHEHHOTO JBIKeHUsA? [IpuBeauTe mpumMepsl
rpa)uKOB CKOPOCTH PaBHOMEPHOTO MPSMOJIMHEHHOTO ABMKeHus. Crenaiire
MOSICHEHUSL.

3. Kakoe 1BuxeHME Ha3bIBAIOT paByHOYCKOpeHHBIM? YTO Takoe yckopeHue?
Kakas ¢opmyia BelpakaeT cMbici yckopenusi? I1o kakoit poopmyiie MOXKHO
OIPEACIUTH CKOPOCTh U MPOMICHHBIN MMyTh PABHOYCKOPEHHO JABHIKYILETOCs
TeJia B 3aJJaHHBI MOMEHT BPEMEHHU ?

4. Chopmynupyiite mnepBeiii 3akoH Hprorona. Kakue cucremsl orcuéra

Ha3bIBAIOTCS MHEepUUaIbHBIMU? B uéM 3aKiiroyaeTcs siBjieHHe MHepUUu?

5. Yro Takoe cuiia U 4yeMm oHa xapaktepusyerca? Kakoit ¢popMysioi BIpakaroT U
KaKk (opMysHpyroT BTOpod 3akoH Herorona? 3anumure U chopmyaupyuTe

TpeTui 3akoH HproToHa.

6. B uéMm npuymHa BO3HUKHOBEHHUs cuibl ynpyroctu? Kakosa e€ npupona? Yro
takoe nedopmanus? Hazosure e€ Buapl. ChopmynupyiTe U 3aUIIMTE 3aKOH

['yka.

7. ChopmynupyiTe U 3aMMIIUTE 3aKOH BCEMHUPHOTO TATOTCHHUsS. UTO Ha3bIBaIOT
cunoi Tsokectu? Kak e€ Bbraucistor?

8. Uro Takoe cuma TpeHus ,e€ BHJbl. UTO mpencraBiseT coboil kod(pduumeHT
TpeHus?

9. Uro Ha3biBalOT MexaHudeckoi pabortoit? 3amumure dopmyiy paboThl U
cleanTe pUCYHOK.

10.YTo0 Ha3pIBaeTcsa MOIMHOCTHIO? 3anumute Gpopmyty. Kak cBsizaHbl Mex1y cOO0M
CKOPOCTb PaBHOMEPHOTO JIBUJKEHHSI aBTOMOOUJISI C MOLIIHOCTBIO €r0 JBUraTEs?

11.Y1o HaswiBatoT 2Hepruei? [lepeuncnure usBectuoie Bam Gopmbl sHeprun.Yro
Takoe KuHerudeckas oHeprua? Hanummre dopmyny. Kakyio sHepruio
Ha3bIBAIOT MOTEHUUAILHOM? 3anuiure (GopMyJibl.

12.Chopmynupyiite ocHoBHbIE nojoxxkeHust MKT. Uto Ha3bIBalOT OTHOCHUTEINILHOM
MOJICKYJISIPHOM Maccoi?

13.MaiiTe onpeaeneHue KoluyecTna pewecTra. Uro rakoe MonspHas macca? B uém
oHa u3mepserca? Kak onpeaenuTs 4HCiI0 MOJIEKYII B 3a[laHHOMN Macce BelecTsa?

14.Yro Takoe OpoyHoBckoe apukenue? Yro HaseiBawoT auddysmeii? Kakoepa
IPHUPO1a MEKMOJIEKYIAPHBIX cHil?

15.TlepeunicinTe OCHOBHBIC CBOHCTBA ra3oB, XHIAKOCTEH M TBEpABIX Ten. Yo
HA3BIBAKOT MJCATbHBIM TazoM?IIpH KakMX YCJIOBHAX PEANBHBIH raz MOXHO
CUHTATh H/ICAJIBHBIM?



16.3anummre ocHoBHoe ypaBHeHre MKT (tpu ¢popmyiisr).Kak 3anucats ocCHOBHOE
ypaBHeHre MKT uepe3 miotHoCTh rasza?

17.4ro mHazeBator wusonpoueccamu? CopMmynupyHTe M 3alMIINTE 3aKOH
U30TEPMHUECKOr0 , U300apHOT0 , N30XOpHOro npouecca . Haueprure rpaduxm.

18.Yro HaspBaror ucnapenueMm? Konpencauumei? OT 4ero 3aBUCUT CKOPOCTh
ucrnapenus xuaxkocreit? Yro takoe AuHaMuueckoe paBHoBecue? Kak ero MoxxHo
HOJy4UTh?

19.11o kakoit popmyJie MOKHO PacCUUTATh KOJIMYECTBO TEIUIOTHI, 3aTPAaYeHHOE Ha
npeBpalleHrue B nap AaHHOW Macchl xuakoctu?llo kakoit ¢gopmyie MOXHO
paccyuTaTh  KOJMYECTBO  TEIUIOTHI,  3aTpPa4yeHHOE  Ha  ILJIABJICHUE
KPHCTAJUIMYECKOTO Teja JaHHOW MacChl?

20.YTo npexacrapiser coboi ypaBHeHHE TeruioBoro Oamanca?Cdopmynupyite n
3aMMIIATE NTEPBbIA 3aKOH TEPMOJAMHAMHKH .

21.Kako#i nporecc Ha3bIBaIOT ainadaTHBIM ?YTO Ha3BIBAIOT TEILJIOBBIM JIBUTaTE/IEM?

22.Yro Ttaxkoe KIIJ[ TemnoBoro nasurarens? Kak onpenemuts KIIJI wneansHOMN
TEIJIOBOH MaIlMHbI?

23.Kakoif 3apsn Ha3bBalOT 2JeMeHTapHeIM?B  uéM  3akimiouaercs sBIIeHHE
AJIeKTpHU3aLun?

24 CdopmynupyHTe 3aKOH COXpaHeHHs dj1eKTpuyeckoro 3apsajaa. Chopmynupyiite
u 3anumuTe 3akoH Kysona.

25.Yto Ha3pBalOT JJEKTpUYECKUM T1oneM? Ha3oBuTe OCHOBHBIE CBOWCTBA
EKTpHUECKOTro 1noJjis. Kakoe 1moje Ha3bIBaIOT IEKTPOCTATHUCCKUM ?

26.Y10 Ha3bIBAIOT HANPSLKEHHOCTBIO dJIEKTpUdeckoro nois? Hanummre Gopmyiy.

27.B 4éM 3aKiIroyaeTcs NPUHILMUII CYTIEPIIO3UUHHA JICKTPUUECKHUX TTonen? B kakom
Cllyyae SJIEKTPHYECKOE I10JIe Ha3blBaeTCs OJHOpOJHbIM?Kakoe HarpaBiieHHE
HUMEET BEKTOP HANPSLKEHHOCTH IEKTPUIECKOro noJisi?

28.Kakue BewniecTtBa HasblBalOT IpoBoAHUKaMu? Kakue dYacTULbl SABISIOTCS
CBOOO/IHBIMH 3apsijlaMu B MeTaiax?

29.Kak pacnpeaensercs 1o nNpoBOAHUKY COOOIIEHHBIN eMy 3apsi?

30.Kakue BemecTsa Ha3bIBalOTCA AUAIeKTpUKaMu?Kakue TU3JIeKTPUKH Ha3bIBalOT
nossipHeIMu? HenossspHbiMu ?

31.Yro noHumarot noj padoroi anekrpudeckoro noud? Ot yero 3aBUCHT padoTa
aekrpuueckoro nons? Ilo kaxoit ¢opMmysne MOXKHO paccuuTath padory
IMEKTPUIECKOTO MoJIs?

32.Yr10 Ha3bIBAIOT MOTEHIMAIOM MIEKTPHUUECKOI0 MoJs? 3anuimmTe Gopmyiy.
Yro Ha3bIBaeTCs Pa3HOCTHIO MOTEHIIHAJIOB?

33.Kak cBsi3aHbl HANIPSKEHHOCTD U PA3HOCTE IIOTECHLIMAIOB?

34.Y10 Ha3pIBalOT KOHACHCATOPOM?YUTO MOHUMAIOT 101 3apSIOM KOHIeHcaTopa?

35.4Y710 Ha3bIBAIOT EKTPOEMKOCTBIO JABYX MPOBOJAHHKOB?

36.4Y10 Ha3pIBaIOT WIEKTpHUECKUM TOKOM?Kakoe Hanpas/ieHHE HMeEeT
aexkTpuueckuii Tok? Kakne ycnoBus HEOOX0AMMBI JUIS CYLIECTBOBAHMA
IEKTPHYECKOr0 TOKa?



37.3anumure U chopmynupyite 3akod Oma juig yuactka uenu.Kakoi popmyioi
BBIPAXKAIOT 3aBUCUMOCTH CONPOTHBIIEHHSI IPOBO/IHUKA OT €r0 JUIMHBI, IIJIOIIA/IH
TONEPEYHOro CEYEHHsl U pojia BeuiecTBa? UTo Ha3bIBAIOT yIEJIbHBIM
conpoTusieHneM? YTo OHO Moka3biBaeT?

38.UTo MOXHO CKa3aTh O CHJIE TOKA B MPOBOHUKAX, COCIUHEHHBIX
nocneoBaresibHO?Kak paccuutarts odiiee COpoTUBIEHHUE LIETH TPH
I10CJIE/I0BATEIbHOM COECIMHEHUH NIPOBOJHUKOB?

39.Yt0 MOKHO CKa3aTh O HANpPSHKEHUH HA KOHIAX IeNU U Ha € BeTBSAX NpU
napajuieNIbHOM coeluHeHuU? Kak CBsi3aHbl CHIIBI TOKA B BETBSIX [1aPaJUIC/IEHOTO
COeIMHEHMsI ¢ MX conpoTHBIeHUsIMI?Kak HaliTH 00liee CONpOTHUBIICHHUE TICTTH
IPH NapajuieTbHOM COCAMHEHHH IIPOBOAHHUKOB?

40.3anumure GopMyIty Jus onpeaeacHus padoThl AIEKTPHUECKOro ToKa. (B TpEX
BHJIaX ). 3anHIINTE U chopMmynupyiTe 3akoH Jlxxoyis-Jlenna. Hanummre
(popMyJIy MOIIHOCTH NIOCTOSIHHOTO TOKA. (TPH BH/1a).

41.Haueprure cXeMbl BKIIOUYECHHS B LICIIb aMIIEPMETPa U BOJIBTMETPA.

42.Yto Takoe D/IC ucrounuka toka? Kakos e€ ¢usnueckuii cmpicin?Yro
MIOHUMAIOT T10JI BHEIITHUM ¥ BHY TPEHHUMCOIPOTHBIICHHEM?

43. Chopmymupyiite 3akoH Oma 1t noaHo nenu.Kak onpenenuTs cuiy Toka
TIPH KOPOTKOM 3aMBIKAHHH UCTOYHHKA TOKA?

IIpononxkenue

1. Tlepeuucnure BemiecTBa, SBJAIOLIMECSs XOPOIIMMH INPOBOJHHKAMHU. Kakum
BHJIOM IIPOBOAMMOCTH obnanarT MeTtajuibl? JlaiTe OIIpeJIe/IeHHEe
IEKTPUYECKOr0 TOKA B MeTaJliax.

2. Kakue BemiectBa OTHOCATCA K deKTponuTaM?UTo Takoe 3JIeKTPOJIMTHYECKAS
aucconuanus?

3. Yro Ha3BIBAIOT DJJIEKTPHYECKUM TOKOM B KUAKOCTAX?Kaxkum  BUIOM
MPOBOJUMOCTH 00J1a1al0T MIEKTPOIUTHI?YUTO TaKoe IeKTposIn3?

4. KakuM crocodoM MOXKHO cuenarb ras aiekrponpoBoiausiM? Iloscaure.Yro
Ha3bIBAIOT HWOHM3AaIMEeH ra3za’ydTo HaspIBaeTCs JJEKTPUYECKUM TOKOM B
razax?Kakoi npoBoJUMOCTbIO 00J1a1at0T rasbl?

5. Yro takoe razma? Kakue BUIbI IU1a3Mbl CYLIECTBYHOT?UTO Takoe BakyyM?UTto
MpeACTaBIIsieT COO0M TEPMOAIIEKTPOHHAS YMUCCHS?

6. Uro Takoe mnosynpoBoaHuku? Ilpuseaure npumepsl.llo kakoMy mnpHu3HaKy
MOKHO OTJIMYHTB ITOJIYIIPOBOAHUK OT MeTa/lyia?YTo HAa3bIBACTCS IICKTPUYECKHUM
TOKOM B TOJIYTIPOBOAHUKAX?

7. KakuMm BHIOM INpOBOAMMOCTH 0OianaloT nosynpoBogHuku? Kakue npumecu
Ha3bIBAIOT JOHOPHBIMU? Kakue npuMecH Ha3bIBarOT akLEenTOpHBIMHA? YTO Takoe
p-n nepexon?



8. Uro HasbBaroT MarHuTHBIM nonem?  KakoBel ero  csoiictBa?Kax
B3aUMOJICHCTBYIOT MEXKIy OO0 napaienbHble TOKH?

9. Copmynupyiite npaBuio IO KOTOPOMY MOXKHO OINPEAC/IUTH HallpaBJICHHE
BEKTOpPAa MAarHMTHOM HMHIYKLIMH BOJIM3M INPSAMOTO IPOBOJHUKA C TOKOM.YTO
Ha3bIBAIOT JIMHUAMH MAarHUTHOU MHTYKLIUU?

10.Kakne nomns Ha3pIBarOT BUXpEBBIMU?YTO HAa3bIBAIOT MarHUTHEIM TOTOKOM? YUTO
npezacraBiser U3 cebs cuna Ammnepa?Kakum 00pa3oM MOXKHO OINpPEIEIHTh
Moaysb cuibl  Amnepa?CdopMynupyiiTe MpaBuiio, MO KOTOPOMY MOXKHO
OIIPEIENIUThL HAIIPABICHHUE CHJIBI AMIepa.

11.Kakyro cuny HaseiBaroT cuiioi Jlopenna?Kakum 00pa3oM MOXKHO ONpEE/IUTh
moayiie cuibl Jlopenna?Cdopmynupyiite npaBuiio, M0 KOTOPOMY MOXKHO
OIIpEJIENUTh HallpaBJieHue cuiibl JIopeHua.

12.Yt0o Ha3pIBalOT MarHUTHOM NPOHMLIAEMOCTBHIO BewecTBa?Kakue BelecTsa
Ha3bIBAOT (deppomarneTukamu?llepeunciure OCHOBHBIE CBOMCTBA
(eppOMarHeTHKOB.

13.B uéM 3akirodaeTcs sIBJICHUE 3JCKTPOMarHUTHOW mHAyKuuu?Kakosa npudnHa
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14.Yto npeacrasisiet coboit DC uaaykiun?ChopMyTHpyHTe U 3aIUIIUTE 3aKOH
JIEKTPOMArHUTHON UHYKIUU.

15.9T0 npencrasiser codoi siBienne camouHaykuunu?[lo kakoi opmyiie MOXKHO
onpeaenuts IJ]C camonnaykuuu?KakoB GpHU3H9eCKUH CMBICT HHIYKTUBHOCTH?

16.11o xakoii hopmysie MOKHO ONPEAECIATE SHEPT U0 MATHUTHOI'O MOJISI TOKA?

17.Kakue paBukeHHs Ha3blBaloTcs  KojebatenbHbIMU?[laliTe  ompejaencHue
cBoOOaHBIX  koneOanui.  IlpuBenure  mpumepst/lalite  onpeaeneHue
BBIHYKJIEHHBIX KoJjieOanui. [IpuBenure npumepsl.

18.Yro Takoe ammuTya?dro takoe nepuon? Yro takoe yactora kosebanuii? Uro
TaKO€ LHKJIMYecKas (Kpyropas) 4acToTa KosebaHuii?

19.Jlalite omnpeaeseHHe MareMarHyeckoro MasTHHKa.Kakum oOpa3zoM MOXHO
paccyuTaTh epuo KonedaHui MaTeMaTHUYECKOI0 MasiTHUKA?

20.YTto Ha3bIBAIOT NPYKUHHBIM MasgsTHUKOM?Kakum oOpa3oM MOXHO paccUMTaTh
Nepuo/] KoJieOaHui NPYKUHHOTO MasiTHUKA?

21.Jlaiite omnpeneseHHe MexaHMYeckoro pesoHaHca.llpuBenure npumepsl
IIPOSIBJICHUSI MEXaHHUUECKOI0 PE30HAHCA.

22.Yto Ha3biBaeTcs BONHOM?Kakue BOIHBI Ha3bIBalOTCSA mnomnepedyHbiMu? Kakue
BOJIHBI HA3bIBAIOTCS MIPO10JIbHEIMEU?. UTO Takoe JIMHa BOJIHLI?

23.Yt0 Ha3bIBAIOT OAJEKTPUYECKUMH  KoyieOaHusmu?Hanumure ypaBHEHUS
KoJicOaHuil 3apsiaa, CHIIbI TOKA M HANPSDKCHUS B KOJIeOaTEIbHOM KOHTYpE.

24 Kak onpeaenuTs nepuoj kosebanuit B kosiedaTeIbHOM KOHTYpe?

25.Kakoil TOK Ha3bIBaIOT NEepeMEHHBIM?YTO Ha3bIBaIOT JICUCTBYIOLIHM 3HAUYCHUEM
NepeMeHHOro Toka?

26.Kak cBsizaHbl Mexay co0Oi JielicTBylollee M aMIUIMTYAHOE 3HA4YeHHe
HANPSHKSHUS U CHJIBI IEPEMEHHOI0 ToKa?

27.Yro takoe tpanchopmarop? Ha kakoM (pH3HMYECKOM SIBJICHHMH OCHOBAHO €0
nencteue?Ydro Ha3bIBAIOT k03 purpenTom [IOJIC3HOIO NENCTBUS
TpaHchopmaropa?



28.Yto HA3BIBAIOT DJICKTPOMArHUTHBIM TojieM?UTo mpesncraBiser coOOi
JJIEKTpOMarHuTHas BoiHa? CrenaiTe pucyHoOK.

29 . Haueptute cxemy npuémHuka [lomoBa.KakoBo ycCTpoHCTBO M INpHHIMI
nercTBus korepepa?
YT0 Ha3BIBAIOT PaiUOCBA3BIO?

30.ChopmynupyiiTe 3aKOH MPAMOJHMHEHHOr0 pacrnpocrpaHeHust cBera.Uro
Ha3bIBAIOT yriuoM naaeHus csera? Chenaiite pucyHOK.ChopMynupyiiTe 3aKOH
OTpa’KeHHs CBETA.

31.Yto HazpBaroT mpesiomyicHHEM cBeTa?ChopMyIHpyHTe 3aKOH INPEIOMIICHHS
CBETA.

32.Yro nazeiBaroT JuH30M?Ilepeunciaure u3BecTHhie BaM BujbI JMH3.Hanumure
(opMyITy JIMH3BI U IEPEYUCITUTE BXOSIIHE B HEE BEJTMUMHBI.

33.Yro naseBacrcs mHTeppepeHuueil BonmH? [Ipym KkakoM yclnoBMH OHAa MOXET
HaOmonaTees?

34 Kakue BOJIHBI Ha3bIBAIOT KOTEPEHTHBIMH?

35.Yto HazbIBaeTCH qudpakipei BoIH?

36.Yto HaseiBaroT auppakuuoHHON peméTkon? Ilepuomom audpakuHOHHON
peméTku?

Kakass ¢opmyna Belpakaer ycjoBHe 0Opa30oBaHHs JIU(PPAKIHOHHBIX
MAaKCHMYMOB C TIOMOUILIO TU(PPAKIUOHHOH PEIIETKH?

37.Yro Ha3wBalOT qucnepcueii ceera?Kakue 1BeTa U B KAKOM TMOPSAIKE UMEIOTCS B
BUJIUMOM criekTpe?

38.Uro Ha3bIBalOT CHEKTpOM u3inyueHHs?Kakue BBl CIIEKTPOB M3JIYYCHHUS BBI
3Haere? YTo HA3BIBAIOT CIEKTPOM MoriomeHus?YTo Ha3bIBalOT CIIEKTPaIbHBIM
ananuzoM? Ha uém on ocHoBan?

39.B uém 3akmroyaercs CymHOCTh runote3sl Maxkca Ilnanka? B uéMm 3akirovaercs
apnenue Gorodrpdexra?Chopmynupyiite 3axkonsl porodrddexra.3anummre
dbopmyiry DHHmTelHa i Gotoddderra .UTo HA3BIBAOT KPACHOM IpaHUUEH
dotorddexra?

40.Kak onpeagenmuts Maccy u  umnyisc (orona?B  uém  3airodaercs
KOpPIYCKYJISIPHO-BOJIHOBOH  JayanmusM  cBerta?dro npencraBiser H3  ceds
BHYTpeHHHI hoTod(hdexT?

41.Chopmynupyiite [IEPBbIH [oCTyJjar bopa. (cTauMOHapHBIX
cocrostauii )Chopmynupyiite Bropoit noctynar bopa. (mpaBuiio yacTor)

42.YT0 Ha3bIBACTCS PaMOAKTUBHOCTHIO?

43.Yro npexncraBiser coboi anbda-usznydenue? KakoBel ero cpoiictBa?lTo
npeacrtaBisger  cobod  Oera-mznydenue?  KakoBel ero  cBoicrtBa?yTo
npeacTaBisger codoi ramma-uznydenue? Kakossl ero coiicrsa?

44 3anummrte (GopMyily 3aKOHA paJuOaKTUBHOrO pacnaza.UTto nmpeacTaBisiorT u3
ce0s1 M KaK Ha3bIBAKOTCSI M30TOIIBI BOJIOpoaa?

45.Kakumu cBoiicTBaMu 001a/1a10T si/IepHbIE CHIIBbI?YTO HA3bIBAIOT YHEPIHEH CBSI3U
aToMHoOro sigpa?yro npeacrasisier u3 ceds aedexr maccui?llo kakoit hopmyiie
MOYKHO ONPEAEIUTh 1e(EeKT Macchl?

46.Yto Takoe sjepHas peakuusi?Ilepeuunciure, 4yTo 00pasyercs Npu ACICHUH SApa
ypana?



IIpumep 0/1aHKa 0TYeTA IKCIIEPUMEHTAJIBHOI padoThI

['ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE
JOTIOJIHUTENIBHOTO 00pa3zoBanus aeTeit «LlenTp mist omapeHHbix nereit «Ilonck»

PervonanbHbIN IIEHTP BBISBICHUS, TIOAAEPKKH M PA3BUTHS CIIOCOOHOCTEH
Y TAJaHTOB JeTed U MoJoaExu CTaBponoiabckoro kpas «Cupuyc 26»

N3yyeHne 3aKOHOB NPAMOJIMHEHHOTO IBUKCHUS

bjaHk oTuéTa

3anoaHaemcsa npocmvim KapaHoauiom.

MakcumanbHo aKKypamHuo u pazoopuueo.

Pabomy evinonnun:

r. CraBpornoJb




3ananue 1. U3mepeHne cpeHeil CKOPOCTH JIBUKEHUS

Taomuna 1
= e = =S M
n t,c At = (i —<t>).c (A)?,c?
1
2
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<t>=.... 2(A)=......... 2(AP)=.........

Eme pa3 nmamomunaem: cymma 2(4f) B TpeTeil KOJIOHKE SBISETCS KOHTpOJbHOU. OHa
JOJDKHA OBITH paBHOW WiM ONMM3KOW K Hymr0. Enm 3TO He Tak, 3HAUMT, U3MEPEHHS COJepKar
MPOMaxy M UX HAJ0 UCKIIOUYHUTh. He myTarh S — cpeaHss KBaapaTuyHas HOTPEIIHOCTh CPEIHETO,

U S — IyTh.

S= Mz .......... c
Vn(n—l) J

Bpewms ABMKEHHSI C yUETOM ITOTPEMIHOCTHA OTCYETA

eee 000 c00——0c0ee o0 oo

Brruncnienre norpentHocT U3MEpPEeHus: CpeHel CKOPOCTH

CpenHss CKOPOCTh ABMKEHHUS TPY30B HA IyTH
OT BEPXHETO ITOJIOKEHHUS 10 HUKHETO paBHA

ooooooooo

3aoanue 2. IIpoBepka paBHOYCKOPEHHOI'0 XapaKTePa ABHKEHUS

CHCTEMBI I'PY30B

Tabauna 2

Nom/mt

t2,C2
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BriBox:
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