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Pabouass mporpamma »3ieKTUBHOrO Kypca «JlabopaTopHbIii NpPaKkTUKyM IIO
(¢u3nke» cocraBlieHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMBbl CPEHETO 0011Iero 00pa3oBaHUs B COOTBETCTBHH C:

- [Ipukazom MuHHCTEpCTBa HAyKH W BhICIIEr0 oOpasoBaHusi Poccuiickoi
Oenepariun = ot 17.05.2012 Ne 413  «OO6 yrBepkaeHuun  (emepaabHOTO
rocyJapCTBEHHOI0 00pa30BaTENbHOIO CTaHAApTa CPEIHEro OOIIEro 0Opa3oBaHUS) C
W3MEHEHUSAMU;

— [Ipukazom MunucrepcrBa mnpocsemeHus Poccuiickonn @enepanuu  OT
18.05.2023 Ne 371 «O6 ytBepxkaeHuu (enepanbHOU 00pa30BaTENbHONU MPOTrPaMMBI
CpelHero o01Iero o0pa3oBaHuUs;

— [lonoxxeHneM O TMOPSIAKE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U
MPOMEKYTOUHOM aTTecTalMud OOy4YaromMXcs IO OCHOBHOM 00pa3oBaTEIbHOU
Iporpamme cpeaHero oduiero oopazoBaHus B oOuieoOpazoBarenbHoM juuee THUY,
YTBEPKIECHHOIO pelIeHreM yuyeHoro coseta TUY;

— YuebubiM maHoM obmieoOpazoBatensHoro Jlumes TUY na 2026 -
2027 y4eOHbIi TO/1, a TaKXKE ¢ yueToM paboyeit mporpammbl Bocriutanus Jlumes TUY.

Cpok peanusanuu padbodeil mporpamMmmsl — 2 roja.

Pabouass mporpamMmma paccMOTpeHa Ha 3aceJaHWH I[HUKIOBOH KOMHCCHUHU
€CTECTBCHHOHAYYHBIX TPEIMETOB

[IpoToxon Ne OT «__ » 2026 rona

PykoBoautens LK / CepexkmaeBa H.b.

COTI'JTACOBAHO:

3aMecTUTEIb IUpEKTOpa o y4eOHO-BOCITUTATEILHON pabore
byraesa C.M.

Pabouyto mporpamMmy coCTaBuI(H):

PepkukoBa A.M., yuntenb QU3UKHU BhICIIEH KBATU(PUKALIMOHHON KaTeropuu
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MOACHUTEJIBHASA 3AIINCKA

JlaGopaTtopHblii TPAKTUKYM MO (U3HMKE SBISETCS HEOTHEMIIEMOM YacThlO Kypca
¢u3uku. SIcHoe u r1y00KOe YCBOEHUE OCHOBHBIX 3aKOHOB (DU3HKHU M €€ METO/I0B HEBO3MOKHO
6e3 paboThl ¢ pU3nIecKUM 000pyIOBaHUEM, O€3 CAMOCTOSATENIBHBIX IPAKTUYECKUX 3aHATUH.

B nmaboparopHblif NpakTHKyM BKIIOYEHBl Pa0OOThI, KOTOpPbIE IO3BOJSAT, C OJHOU
CTOPOHBI, TOBTOPUTH, YIIyOUTh U 00OOIIUTH OCHOBHBIE BOIIPOCHI MPOWJIEHHOTO Kypca, a ¢
JAPYrol CTOPOHBI — JaAyT BO3MOKHOCTb BECTH IpAaKTHUECKUE 3aHATHS Ha HOBOMW, Ooiee
BBICOKOM SKCIIEpUMEHTAIIbHOU 0a3e, ueM Ta 0a3a, Ha KOTOpPOH cTposATcs (ppoHTaNbHbBIE paOOTHI.

Oco0oe BHUMaHUE VYAEJIEHO TEOPETHUYECKOMY OOOCHOBAHMIO MPUMEHSEMbBIX
9KCIIEPUMEHTAIBHBIX METO/0B, BOIpocaM 00pabOTKU Pe3yJbTaTOB U3MEPEHUIN U OLIEHKU UX
norpemHocTe. Onucanue Kaxaod gabopaTopHOW pabOThl HAYMHAETCS C TEOPETHYECKOIO
BBeJCHUA. B oSKcrepuMeHTanbHOM 4YacTH Kaxaol paboThl NPUBOJATCS ONUCAHUS
AKCIIEPUMEHTAIBHBIX YCTAaHOBOK M 3aJaHusl, pErjiaMEHTUPYIOLIUE IOCIe10BaTEIbHOCTh
paboThl yyaIuxcsl Ipu MPOBEJCHUHM U3MEPEHUH, peKOMEHJAIMH 110 MeToaM 00pabOTKU U
IIPECTABICHUS PE3yJbTaTOB. B KOHIE ONMCaHMK NpeIaratroTcs KOHTPOJBbHBIE BOIPOCHI,
OTBETHI HA KOTOPBIE YYalIUECs JOJKHBI IOJTOTOBUTH.

Pabouass mporpamma 31eKTUBHOTO Kypca «JlabopaTopHbIi MPAaKTHUKYyM MO (DU3HKE»
o0ecrneynBaerT:

- pean3aluilo  MPAKTUKO-OPUEHTHPOBAHHOIO MOJAXOJAa B  IPENoAaBaHUM,
CUCTEMHOCTb M HEMPEPHIBHOCTh MPUOOPETEHHS 00yUYarOUIMMUCS 3HAaHUN U (OPMUPOBAHUS Y
HUX HaBBIKOB B 00JIacTU (PU3MUECKOTrO MPAKTUKyMa C YYETOM MPEEMCTBEHHOCTH C YPOBHEM
OCHOBHOT0 00111eT0 00pa3zoBanusl, (eaepanbHOi pabodei mporpaMMbl BOCIIUTAHUS;

- (dopMHUpOBaHHE JUYHOCTH OOY4aeMOro C BBICOKMM YPOBHEM KYJIbTYpPBl U
MOTHBAllUU BeJIEHUs O€30IIaCHOro, 3J0POBOTO U 3KOJOTHYECKH IEJIecO00pa3HOro obdpasa
KHU3HU;

- B3aMMOCBSI3b JINYHOCTHBIX, METANPEIMETHBIX M IPEIMETHBIX PpE3yJbTaTOB
OCBOEHHsI yueOHOro npenmeTa «JlabopaTopHbIi MPAKTUKYM 10 (PU3UKE» HA YPOBHE CPEIHETO
oO1ero o6pa3oBaHus;

— MOJTOTOBKY BBIMIYCKHUKOB K PEIICHHUIO aKTyaJIbHbIX MPAKTHUUECKHUX 3a/ad B
ITOBCETHEBHOU JKU3HHU.

B xome mnpaktukyma oOecrneuyuBaeTCsl OBJaJeHUE OOYYarOIIMMUCA YMEHUSIMU
MIPOBOJUTH MpPSIMblE U KOCBEHHBIE WM3MEpPEHHUs, MCCIIEJOBaHUS 3aBUCUMOCTEH (HU3MUECKUX
BEJIMYMH U TOCTAHOBKY OIBITOB IO NPOBEPKE MPEJIOKEHHBIX THIIOTES.

B coorBerctBun ¢ TtpeboBanuamu PI'OC COO k marepuaibHO--TEXHHUUECKOMY
obecrieyeHnI0 yueOHOTro Mmpolecca B Kype U3ydaeTcs B YCIOBUAX MPEAMETHOTO KabuHeTa. B
KabuHeTe (U3MKU HAXOAUTCS HEOOX0auMOe J1abopaTopHOe 00OPYAOBAHUE NSl BHITIOJTHEHHS
YKa3aHHBIX B POrpaMMe padoT 1adopaTOPHOTO MPAKTUKYMa.

JlaGopaTopHOoe 000pyIOBaHHE I YUSHUYECKHUX MPAKTUIECKUX paOboT GopMHUpyeTCs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M O0ECIeYMBAECTCS B pacuy€re OJTHOTO KOMIUIEKTa Ha JIBYX
o0yJaromuxcsl.

OCHOBHBIMH IEeJISIMH JJIEKTUBHOTO Kypca «JIabopaTopHBIN MPakTHKYM MO (HU3NKE»
SIBIISTFOTCSL:

- dopmMHupoBaHHE  HABBIKOB  TMPAKTUYECKOW paboTel ¢  Ja00paTOpHBIM
000pyI0BaHHEM, YMEHUS TUIAHUPOBATh U OCYIIECTBIATH TA00OPATOPHBIN SIKCIIEPUMEHT.



- dbopMupoBaHUE UHTEPECA U CTPEMIICHHS OO YJAIOIINUXCS K HAYYHOMY U3YYCHHIO
IPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

- pa3BUTHE TMPEACTABICHUNA O HAyYHOM METOJie¢ TO3HaHUS U (OPMHUPOBAHHE
HCCIIE0BATEIBLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

— dbopMupoBaHuE yMEHUU OOBSICHATH SIBJICHUS C HUCIOIb30BaHUEM (PU3MUECKUX
3HAaHUM U HAYYHBIX J0KA3aTEJbCTB;

- pa3BHUTHE TPEJICTABICHUN O BO3MOXHBIX cdepax Oyayuieit npodeccuoHanbHON
NEeSATETLHOCTH, CBSI3AHHBIX C (DU3UKOM, MOATOTOBKA K JalbHEHIIEMY OOYYEHHIO B HTOM
HaIpaBJICHUH.

JlocTHakeHHe JTHX Hejded o0eclme4YnMBAeTCH PpelleHHeM CJAeAyIIHX 3a4a4 B
Ipolecce U3YUYeHHUs PIEKTUBHOTO Kypca «J[abopaTopHbIi MPaKTUKYM MO (HU3HKE»:

— dbopMupoBaHUE YMEHUM MPUMEHSATH TECOPETUUECKHE 3HAHUS UJISI OOBSICHEHUS
(U3UYECKUX SIBICHUN B MIPUPOJE U ISl MPUHSITHUS MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOM
KU3HU;

- MOHUMaHHe GU3NYECKUX OCHOB M IIPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOHUCTB
Y TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPEY;

— OBJIQJICHUE METOJaMU CaMOCTOSITEIbHOTO IUJIAHUPOBAHUS W TMPOBEICHUS
(bu3MUeCKUX OJKCMEPUMEHTOB, aHalW3a W HWHTEpHpeTanuu HHQPOpMaIlMU, OIpeaeTeHus
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTaTa;

— CO3JJaHUE YCJIOBUM [Jii pPa3BUTHS yMEHUW MPOEKTHO-UCCIIEAOBATEIHCKOMH,
TBOPYECKOM AEATEIBHOCTH;

- pasBuTHE UHTEpeca K chepam npodecCHOHATBHOMN EATEeTbHOCTH, CBI3aHHOM C
(hU3UKOH.

Ha u3yuenune >1ekTUBHOTO Kypca «JIabopaTopHbIil mpakTUKYM MO (PU3HKE)» Ha YPOBHE
cpeaHero od1ero oopa3zoBaHus B yueOHOM miane otBoauTcs 34 yaca: B 10 kiacce — 17 gacoB
(0,5 gaca B Henmeno), B 11 xinacce — 17 gacos (0,5 gaca B Henelo).

[IpomexxyTouHasi aTTecTalds IO Kypcey «JIaGopaTopHbI MpakTHKyM TIO (DH3UKE»
MIPOBOJIUTCSI B COOTBETCTBUH C TpaUKOM MPOBEACHUS MPOMEKYTOUHOM aTTecTanuu B hopme
MUCHMEHHOM UTOTOBOM pabOTHI M OLIEHUBACTCS KPUTEPUSIMU «3a4eT» / «HE3aUeT».

COJEPXAHHUE KYPCA
10 KITIACC

PA3EJI 1. HAYYHBIV METO/JI HIO3HAHUA ITPAUPOIbI

OnpeneneHue IMEHbI JAENEHUS H3MEPUTENbHBIX IMPHUOOPOB, pacyeT MOTPEIHOCTH
W3MEpEeHUH, H3yUYCHHE PEKUMOB pabOTHI MYJIbTUMETPA.

CrniocoObl u3MepeHus PU3NYecKuX BEIUMUMH (aHAJIOTOBbIE U HU(POBBIE U3MEPHUTEbHBIC
puOOpPbI, KOMIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemrHocTn u3MepeHuil PU3NUECKUX BeIUIHH (a0COMIOTHAS M OTHOCUTEIIbHAS ).

PA3JAEJI 2. MEXAHUKA

Hedopmaruu tBEpaOTO Tena. Moayns FOura. [penen ynpyrux nedopmariuii.

AGcomoTHO TBEPAOE TeNo. Y CIoBUs paBHOBECHs TBEpAOro Tena. biok. Buabr 010K0B.

PA3JAEJ 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOANHAMUKA

H3omporiecchl B Uj1eaIbHOM T'a3e ¢ MOCTOSIHHBIM KOJTMYECTBOM BellecTBa. I padudeckoe
Mpe/ICTaBIeHUE U30MPOIIECCOB: U30TEpMa, H30X0pa, n300apa.



[ToBepxnoctHoe  HaTskeHHe.  KodpQHUIHMEHT  MOBEPXHOCTHOTO  HATSHKCHUS.
KanwispHele sBiaeHus.

PA3JIEJI 4. 9JIEKTPOANHAMMUKA

Konnencarop. D1eKTpoéMKOCTb IIOCKOTO KOHJIEHCATOPA.

[TapamnensHoe coenMHeHHME KOHJAeHcaTopoB. llocnepoBarenbHOE —coenuHEHUE
KOH/ICHCATOPOB.

DONEKTPUYECKOE CONPOTUBJIECHHE. 3aBUCUMOCTb CONPOTUBIEHUS METAIOB  OT
TEMIIEPATYPBI.

11 KUIIACC

PA3JIEJI 4. 9JIEKTPOAUHAMMUKA

[TonynpoBoanuku. I[loxynpoBOgHUKOBBIE TPHOOPHL. 3aBUCHMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
MarnutHoe mosie B BemiecTBe. PeppoMarHeTWKW, Napa- U JUAMAarHeTHKU. SIBieHue
3NeKTpoMarHuTHOM uHAyKuuu. [ToTok BekTopa MaruuTHOM MHAYKIMU. DJ{C nHAyKIMK. 3aKOH
anekTpoMarauTHoM nHaAykuun @apaznes. BuxpeBoe snekrpuueckoe nose. Toku Oyko.

PA3JAEJI 5. OITUKA

Cobuparomue ¥ pacceuBaromue TUH3bI. ToHkas nuH3a. DOKYCHOE pacCTOSIHHE U
ONTHYECKasl CUjia TOHKOU JUH3bl. DOopMyJia TOHKOHN JIMH3bL. Y BEJIUYEHUE, 1aBa€MO€ JIMH30M.
OnTnueckue npubopsl. Paspemaromnias cnocoOHOCTb.

PA3JIEJI 6. KBAHTOBASA ®U3UKA

['unotesa [1nanka o kBantax. ®orodddekrt. YpaBuenue DitHireriHa 1y potodddekra.

PagnoaktuBHOCTh. CBOMCTBa HMOHU3HMPYIOUIETO U3NydeHUsa. EcrecTBeHHbIH (oOH
n3iydenus. Jlosumerpus.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI

JIMYHOCTHLIE PE3VJIBTATBI

rPaXKAaHCKOE BOCIIUTAHHE:

- c(OpMHUPOBAHHOCTh T'PAXKIAHCKON MO3ULIMHU O0YyYaromerocsi Kak akTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUHCKOTO OOIECTBa;

- NPUHATUHE  TPAJAULMOHHBIX  OOIIEYENOBEYECKHMX  T'YMAHUCTUYECKHX U
JNEMOKpPAaTUYECKUX LIEHHOCTEW;

- TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpPECax TIPaKJIaHCKOTO
oOl1ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B IIKOJIE U JETCKO-IOHOIIECKHX OpraHU3alusX;

- YMEHHE B3aUMOJICUCTBOBATH C COLMAJIbHBIMU MHCTUTYTAMHU B COOTBETCTBUH C UX
GYHKIMAMU U Ha3HAUYCHUEM.

NMATPHOTUYECKOE BOCIIUTAHHE:

— c(OPMHUPOBAHHOCTH POCCUHUCKOM IPayKIaHCKON MACHTUYHOCTH, TATPUOTU3MA;

- LIECHHOCTHOE OTHOIIEHUE K I'OCYIapCTBEHHBIM CUMBOJIAM; JOCTHKEHUIM Poccun
B (PM3HKE U TEXHUKE.

JAYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

- c(hOpMHUPOBAaHHOCTb HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO TIOBE/ICHNUS;

- CIOCOOHOCTh OIIGHWBATh CHUTYAallMI0 M TMPUHUMATh OCO3HAHHBIC PELICHHMS,
OPHUEHTHUPYSACHh HA MOPAJIbHO



— HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEIILHOCTU YUEHOTO;

— OCO3HaHHE JJMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUMBOTO OYIYILIETO.

ICTeTHYEeCKOe BOCTIMTAHME:

— ACTETHYECKOE OTHOIIEHHE K MHUPY, BKIIOYas I3CTETHKY HAay4YHOT'O TBOPYECTBA,
npHUCyliero Gpu3n4ecKon HayKe.

TPYAOBOE BOCIIUTAHHUE:

— UHTEpEeC K pa3Nu4HbIM chepam npodeccuoHaNbHON eI TEIbHOCTH, B TOM YUCIIE
CBSI3aHHBIM C (PU3UKOM W TEXHUKOH, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIIeit
npogeccun U peannu3oBbIBaTh COOCTBEHHBIE )KM3HEHHBIE TIJIaHbL;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U caMO0Opa3oBaHUIO B 00JIacTH
(bU3HMKY Ha POTSHKEHUH BCEH JKU3HH.

IKOJIOTHYEeCKOe BOCTIMTAHME:

— c(OpPMHUPOBAHHOCTh  JKOJOTMYECKOM KYJIbTYpbl, OCO3HAaHHWE TIJI00AIBHOIO
XapakTepa IKOJIOTHUECKHUX MpodIieMm;

— paclIMpeHue OmbITa IeATeIbHOCTH SKOJIOTUYECKON HANIPABICHHOCTH HA OCHOBE
MMEIOIUXCS 3HAHUH 10 (pU3HUKe.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHHE IICHHOCTU HAYYHOU JIeITeTbHOCTH, TOTOBHOCTH B ITPOIIECCE U3YUCHUS
(U3HKHU OCYIIECTBISATh MPOSKTHYIO U UCCIIEIOBATENbCKYIO IEATEIbHOCTh HHIUBUYaIbHO U B

rpynme.

METAIIPEAMETHBIE PE3VJIBTATHI

YHuBepcajibHbIe NO3HABaTEIbHbIE AelicTBUSA

ba3zoBble Joruyeckue JeHCTBUA:

— CaMOCTOATENBHO  (OPMYIHpPOBaTH M aKTyallM3UPOBAaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

— ONpeNeNsATh LEIH JIeATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
TOCTIKEHUS;

— pa3pabaTbhiBaTh IJIaH PEHICHUS MPOOJEMbI C y4€TOM aHaiu3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepHUaIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHBBI B JIESITEIBLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
EJISIM, OLIEHUBATh PUCKHU TIOCIIEICTBUH IEATEIBHOCTH;

— KOOPJMHUPOBATH U BBHIMIOJHATH pa0OTy B YCIOBUSIX PEATbHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aMMOJICHCTBHS;

— pa3BUBaTh KPEaTHBHOE MBIIIJICHUE IPU PELICHUH KU3HEHHBIX NPOOIIEM.

Ba3oBble uccienoBarebcKue eiicTBUS:

— BJIQJICTh HaBBIKAMH Y4e€OHO-UCCIIEAOBATENBCKON U MPOCKTHOHN NEATEIHHOCTH B
obnactu Qpu3uKH;

— BBISIBJIATh PUYMHHO-CIICACTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs, HAXOAWTh APryMEHTHI Ul JI0Ka3aTelbCTBA CBOMUX
yTBEPKIICHUH, 3a/1aBaTh TTApaMETPhI U KPUTEPUH PEIICHUS;

— aHAJM3UPOBATh MOJyYEHHBIC B XOJI€ PEUICHHS 3a1a4U PE3YIbTaThl, KPUTHICCKU
OLIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHUE B HOBBIX yCIOBHSX;

- CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOU
JesITeTbHOCTH,

— JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;



— YMETh TEPEHOCUTh 3HAaHWA 1O (U3MKE B MPAKTUYECKYyI0 00JacTh
KU3ZHECITENbHOCTH;

- yMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00IacTel;

— BBIJIBUTaTh HOBBIE UJCH, IPEJIaraTh OPUTHHAIIbHBIE TTOIXO/Ibl U PEIICHUS;

— CTaBUTH NMPOOJIEMBI U 3a1a4d, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanueii:

- OLICHUBATh JIOCTOBEPHOCTH MH(POPMAIUH;

- UCIOJIb30BATh CPEICTBA MH(DPOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTUN
B PEIICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 33/a4 C COOJIIOJCHUEM
TpeOOBaHU IPrOHOMUKH, TEXHUKH O€30IaCHOCTHU, TUTUEHBI, PECYPCOCOEPEIKEHHU S, TPABOBBIX
¥ 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€3011aCHOCTH;

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUSA:

- pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

- MIOHUMAaTh W MCIOJIb30BaTh NPEUMYILECTBA KOMAHAHOM W WHIWBHAYaJIbHOMN
padoTHI;

— MPUHUMATh 1€MW COBMECTHOW  JEATENbHOCTH, OpPraHW30BBIBaTH U
KOOPJAMHHUPOBATH ACHCTBUS MO €€ JOCTUKEHUIO: COCTABIATH IJIaH ACHCTBUM, pacrpeicsisiTh
pOJU C Y4ETOM MHEHUN YU4aCTHUKOB, 00CYX1aTh Pe3yJbTaThl COBMECTHOM paboTHI;

- OCYLIECTBIIATh IMO3UTHBHOE CTPATETMYECKOE TIOBEACHUE B  Pa3IMYHBIX
CUTYAIIUX, MPOSBIIATH TBOPUECTBO U BOOOPAKEHHE, OBITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YHHBepCaJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszanmus:

- CaMOCTOSITEIbHO COCTABJISATh IUIAH BBINIOJIHEHUSI TPAKTHUECKONW paboOThl ¢
y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTEHUI;

- JaBaTh OIEHKY HOBBIM CHUTYaIIUsIM;

- JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIUOHAIbHBIH HHTEJICKT !

— JaBaTh OIIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBHI B JACSATEIHHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISAM;

- yMETh OILICHUBAaThb PUCKM W CBOEBPEMEHHO NPUHUMATh PEHICHUS MO UX
CHUKEHUIO;

— MPUHUMATh MOTHBBI W AapTryMEHThl JAPYTUX TIPU aHAJu3€ pPE3yJIbTaTOB
NeSATeTbHOCTH;

— MPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIUOKH.

[MPEAMETHBIE PE3VYJIbTATHI
B npouiecce ocBoenust 3nekTUBHOTO Kypca B 10 ki1acce oOydaromuiics HayduTcs:

- pa3nuyaTh yciaoBUA (FPaHUIbI, 00JAaCTH) MPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB,
MOHMMAaTh BceoOHIM  XapakTep (yHIAMEHTAJbHBIX 3aKOHOB M  OTPAHUYCHHOCTb
WCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

- MPOBOJIUTH HCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMYUHBI OT
IPYrol C HUCIIOJIB30BAHUEM IIPSAMBIX M3MEPEHMI: IIPU OTOM KOHCTPYMPOBATh YCTAHOBKY,
(uKCHPOBAThH Pe3yNbTaThl HOTYYCHHON 3aBUCUMOCTH (PM3NUYECKHUX BEJIMYHMH B BUE Ipa)KOB



c y4éToM aOCOJIIOTHBIX IIOTPEIIHOCTEN HM3MEpPEHM, JenaTh BBIBOJBI [0 peE3yJibTaTaM
UCCIIEIOBAHUS;

— MIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIMYUH; IIPU 3TOM BBIOMpATH
ONTHUMAJIbHBIM METOJ MU3MEPEHMsI, OLEHUBATh A0COIIOTHBIE U OTHOCHUTEJbHBIE IMOIPEUTHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

- IPOBOAMTH OIIBITHl 110 IPOBEPKE INPEUIOKEHHOW TMIOTE3Bl: IIJIAHUPOBATH
HKCHEPUMEHT, cOOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY, AHAJIU3UPOBATh IOJY4YECHHBIE
PE3YNIBTATHI U JIENaTh BBIBOJ O CTATyCE MPEAI0KEHHON THITOTE3bI;

- IPOSIBIIATE OPraHU3allMOHHBIE W TO3HABATEJIBHBIE YMEHMS CaMOCTOSATEIBHOIO
npuoOpeTeHnsT HOBBIX 3HAHUM B MPOLECCE BBIIOJHEHUS MPOEKTHBIX M y4eOHO-
HCCIIEI0BAaTENbCKUX PaboT; paboTaTh B TpyNINE C HCIOIHEHUEM PA3IUYHBIX COLUAIBHBIX
poJiel, MJIaHUpOBaTh pPabOTy TPyNNbl, PALUOHAIBHO PACIPEAENATh MAESITEIbHOCTh B
HECTaHIAPTHBIX CUTYalMsIX, aJl€KBATHO OLICHUBATh BKJIAJ Ka)KI0I'0 M3 YYaCTHUKOB IPYIIIHI B
peleHne paccMaTpuBaeMoi MpoOIeMbl;

- NpOSABIATh MOTHUBALMIO K Oyaymed npodeccuoHalIbHOM NEATEeIbHOCTH IO
CHEIUATBHOCTAM (PU3UKO-TEXHUUECKOTO TIPO(HIIS.

B nporecce ocBoenus anekTuBHOTO Kypca B 11 ki1acce 00ydarOmIuiics HayquTCs:

— pas3nuyaTh yCIOBUSI NMPUMEHUMOCTH MOJeieH (U3MYECKUX TeNl M MPOIECCOB
(sIBNEHMIT): OJHOPOAHOE BJIEKTPUUECKOE M OJHOPOJHOE MArHUTHOE MOJI, TAPMOHUYECKUE
KojeOaHus, MaTeMaTUYECKUN MAasTHUK, UACAIbHBIN NPYXKUHHBIM MasTHUK, TOHKas JUH3A;
MojieNielt aToMa, aTOMHOTO SIIpa;

— pas3nuyaTh yCIoBHUsA (TPaHULIBI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB,
MOHMMATh BceOOIUH XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U  OTPaHUYEHHOCTh
WCII0JIb30BAHMS YACTHBIX 3aKOHOB;

- MPOBOJUTH  HMCCIIEJOBAaHUE  3aBUCUMOCTEH  (U3MUECKHX  BEIUYHH  C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHHI: MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCUPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEIMYMH B BHUJIE TPadUKOB C YUIETOM
a0COIOTHBIX TIOTPEIIHOCTEN U3MEPEHUIA, JIENIaTh BRIBOBI IO PE3YIbTaTaM UCCIICI0BAHNUS;

— MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIMYHMH; TIPH 3TOM BHIOUPATh
ONTUMATBHBIN METOJ U3MEPEHUs, OIEHUBATh A0COJIOTHBIE U OTHOCUTEIBHBIE TOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

- coOirofaTh mpaBuiia OE30MACHOTO TpyJa NpPH IMPOBEJACHUM HCCICAOBAHUN B
pamMKax y4eOHOTO IKCIEPUMEHTA, MPAaKTUKyMa U y4eOHO-HCCIIEIOBATEIbCKOW M TIPOEKTHOMN
NESATeTbHOCTH C  HCIOJB30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB W JaOOpaTOpPHOTO
o0opynoBaHus;

— pelaTh KaueCTBEHHBbIE 3aJaud, TpeOylollue MPUMEHEHUs 3HAHUW U3 pa3HbIX
pas3ieNioB MIKOJIBHOTO Kypca (PU3WKH, a TakyKe WHTETpalfyl 3HAHUN W3 JAPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIa: BBICTPAUBATh JOTUYECKYIO IEMOYKY PACCYKJICHUM C Omopoit
Ha U3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKHE SIBICHHUS,

- WCIIOJIb30BAaTh TEOPETHUECKHUE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX NPHUHIIUIIOB
paboThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPONCTB U TEXHOJIOTHUUECKUX MPOIIECCOB;

— aHAJIM3UPOBATh M OIICHWUBATH IOCJIEICTBUS OBITOBOW M MPOU3BOJICTBEHHOM
JeSATeTLHOCTH YeJIOBEKa, CBA3aHHOU ¢ (PU3NUECKUMU TIPOLIECCaMU, C TIO3UITUN IKOJIOTHIECKON
0€30MacHOCTH, MPEACTABICHUA O PAIIMOHATHHOM MPHUPOAOIOIH30BAHIH, & TAKKE Pa3yMHOM



UCIIOJIb30BAHUM  JOCTM)KEHHMH HAyKM M TEXHOJIOTMHA JUIsl JlajdbHEHMIIEro pa3BUTHS
YeJI0BEUECKOro 00IecTBa;

- NpOSABJIATh MOTHUBALMIO K Oyaymed npodeccHOHaIbHOM NEATEIbHOCTU IO
CHEIUAIBHOCTAM (PU3HKO-TEXHUYECKOTO MPOPUIISL.

Ilepedyennb (koandurkaTop) NpoBepsieMbIX
TpeOoOBaHUIl K MeTanpeMeTHBIM Pe3yJbTaTaM 0CBOECHHSI OCHOBHOI1
o0pa3oBaTe/ibHO MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

Kon [TpoBepsieMble TpeOOBaHUS K METAIPEIMETHBIM pe3yIbTaTaM OCBOEHUS
poBepsie OCHOBHOM 00pa30BaTeIbHON IPOrpPaMMBbI CpeIHEro o01iero oopa3oBaHus
MOTO
TpeboBaH
us
1 [To3naBatenbHBIC YHUBEpCAIbHBIE YueOHbIe aeiicTus (nanee - YY)

1.1 ba3oBrle nornueckue HeUCTBUSI

1.11 |VYcranaBnuBaTh CYIIECTBEHHBIH NpPHU3HAK WM OCHOBaHUS MJIsi CpaBHEHUS,
KJIacCU(PUKAIIMU U 0000IIICHHS

1.1.2 |BoeIBASATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHSI B PACCMATPHBACMBIX SBIICHUSIX

1.1.3 |CamocTosTensHO (hOpMYITHPOBATH H aKTyAJIM3UPOBATH MPOOTIEMY, paCCMaTPUBATh
€€ BCECTOPOHHE;

ONpeNeNsATh 1eNH JACSTENbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS

1.14 |BHOCUTb KOPPEKTHBBHI B JESATEIbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUM J1€ATEIbHOCTH

1.1.5 |Pa3BuBaTh KpeaTUBHOE MBIIICHUE IPU PEIICHUH KU3HEHHBIX MPOOIEM

1.2 ba3oBrle uccnenoBaTelIbCKUe NTEHCTBUS

1.2.1 |Bnageth HaBBIKAMHU Y4eOHO-HCCIICIOBATECIICKONM W TMPOCKTHOW JIESITCIBHOCTH,
HaBBIKAMU pa3pelieHus mpoodaem

1.2.2 |OBnageHue BHUJAMU JACATEIBHOCTH 1O TIOJYYEHHUIO HOBOTO 3HAHUSA, €ro
UHTEpIIpEeTalui, MNpPeoOpa3OoBaHUI0 W MPUMEHEHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TP CO3TAHUN YUEOHBIX U COLUAIBHBIX MPOEKTOB

1.2.3 |®opmupoBaHHe HAYYHOTO TUTIA MBIIICHHS, BIaJICHUE HAyYHONH TEPMUHOJIOTHEH,
KIIIOUYEBBIMU IMOHATUSAMHU U METOJaMU

1.2.4 |BoiBASTH TNPUUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh  3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHMs, HaXOAWTh APTyMEHTHI JUIsl JT0KA3aTEIbCTBA
CBOUX YTBEPKJICHUM, 3a7aBaTh MapaMeTPbl U KPUTEPHUU PELLICHUS




1.25

AHaJ'II/ISI/IpOBaTB IIOJIYUCHHBIC B XOIC PCHICHUA 3aa4u pC3yJIbTaTbl, KDUTHUYCCKU
OICHUBATH NX NOCTOBCPHOCTL, IPOTHO3UPOBATHL USMCHCHHC B HOBLIX YCIIOBUAX

1.2.6

YMeTh TNepeHOCHUTh 3HaHHWS B TMO3HABATEIbHYIO M TMPAKTHUYECKYI0 o00JacTu
KU3ZHEACATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTeH;

OCYIIECTBIISITh II€JICHANIPABJICHHBI TIOMCK TIEPEHOCa CPEJCTB U  CIIOCOOOB
JEeUCTBUS B TPOQPECCUOHATBHYIO CPEAY

1.2.7

CriocoOHOCTh U TOTOBHOCTHh K CaMOCTOSITEIbHOMY IOHCKY METOJOB PELICHUS
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IU4YHbIX METOJOB IT03HAHNUS;

CTaBUTh W (opmMynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30oBaTEIbHOMN
NESTENBHOCTU U )KU3HEHHBIX CUTYaIUSIX;

CTaBUTH POOJIEMBI U 33Ja4H, JONMYCKAIOIIME albTEePHATUBHBIE PELICHHUS;
BBIIBUTATh HOBBIE UJIEH, PEIaraTh OPUTMHAJIbHBIE MTOAXOAbl U PEILECHUS;
pa3pabarbiBaTh IUIaH pEIICHUs TPOOJIEeMbl C YYETOM aHallh3a HMMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUaJIbHBIX PECYPCOB

1.3

Pa6ota ¢ uadopmarueit

13.1

Brnaners HaBbIKaMu MOMy4eHUs MHPOpPMAMM U3 MCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIBHO  OCYIIECTBIIAATH  IIOMCK, AaHANW3, CHCTEMAaTH3alMI0 W
MHTEpIpEeTaio HHPOPMALIMK PA3IUYHbBIX BUAOB U (POPM MPEACTABICHUS

1.3.2

Co3znaBaTh TEKCTHI B pa3IU4HbIX (popMaTax ¢ y4eTOM HazHauyeHUs: HPOpMaluu U
LEJEBOM ayauTOpUH, BBIOUpAs ONTHUMaJIbHYI0 (OpMYy TMpEACTABICHUS U
BU3yaJIu3aluu

1.3.3

OL[eHI/IBaTB AOCTOBCPHOCTb, JICTUTUMHOCTD I/IH(l)OpMaL[I/II/I, €€ COOTBCTCTBHUC
IIpaBOBBIM H MOPAJIbHO-3THYCCKNM HOpMaM

1.34

Hcrons30BaTh cpeicTBa HHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJOTHMA
B PCIICHUM KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpPTaHU3alMOHHBIX 3aJ1ad C
coOmoicHNEM TpeOOBaHUN SPrOHOMHUKH, TEXHUKA O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHus, MPAaBOBBIX M ATHYCCKUX HOPM, HOpM HH(POPMAITMOHHOM
0e30macHOCTH

1.35

Bianers HaBbIKaMU pacro3HaBaHUS W 3alTUTHI HHPOPMAIMH, HHPOPMAITHOHHOM
0€30MaCHOCTH JUYHOCTH

KommyHukatususie Y'Y /]

2.1

OOuenue

2.11

OcymiecTBIsATh KOMMYHHUKAIIMH BO BCeX cepax KU3HU;
BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOIICHUS ¥ B3aUMOJICHCTBHS

2.1.2

PaSBepHYTO U JIOTUYHO MH3JIaratb CBOKO TOYKY 3pCHHA C MCIIOJIB30BAHUCM
A3BIKOBBIX CPECACTB

2.1.3

ApryMEHTUPOBaHHO BECTU JUAJIOT




PerynstuBubie YV /]

3.1

CaMOOpI‘aHI/BaI_II/I}I

3.11

CaMOCTOATENTFHO OCYIIECTBIISATh IMO3HABATENBHYIO JESTEIBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOMN
JEATENbHOCTU U KU3HEHHBIX CUTYaIUAX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM

3.1.2

CaMOCTOSTENTFHO COCTABJIATH TUIAH PEHICHUS MPOOJIEMBbI C YIETOM HMEIOIIUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIOYTCHUI;

JIeJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATh MPUOOPETECHHBIN OTIBIT;

CIOCOOCTBOBaTh ()OPMUPOBAHHUIO U MPOSBICHUIO IIHPOKOH SPYIUIIUU B Pa3HBIX
o0JIacTAX 3HAHUI

3.2

CaMOKOHTPOIb

3.2.1

]_—[aBaTB OLCHKY HOBBIM CHTyallUsIM, BHOCHUTb KOPPCKTHUBBI B JICATCIbHOCTD,
OLCHHUBATL COOTBCTCTBUC PE3YJIBTATOB LCIAM

3.2.2

Brnaners HaBbIKaMHU NO3HABATEIbHON peQIIeKCHN KaK OCO3HAHUSI COBEPIIAEMBIX
JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;
UCIIOJIb30BAaTh MpPHEMBI pediieKCHUHM i1 OIIEHKHM CHUTyallud, BbIOOpa BEPHOIO
pelIeHNs;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIIECHUS 11O UX CHUKEHUIO

3.3

OMOIMOHAIILHBIN HHTEJUICKT, TIPEANoararmui copMUpOBaHHOCT:
CaMOpETYJIMPOBAHUs, BKIIOYAIOIIET0 CAaMOKOHTPOJb, YMEHUE MPUHHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTh aanTHPOBAThCA K
AMOITMOHAIHPHBIM H3MEHEHHUSAM U TIPOSIBIATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;
BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIOIIECH CTPEMIICHHE K JOCTHUKCHHUIO LEId U
yCIexy, ONTUMU3M, WHUIMATUBHOCTb, YMEHHUE IECHCTBOBATH, UCXOAS U3 CBOMX
BO3MOKHOCTEH




TEMATHUYECKOE IINTAHUPOBAHUE

HAUMEHOBAHHUE KOJIMYECTBO OCHOBHOE COIEPKAHUE BUJBI AEATEJIBHOCTHU YYAIIIUXCA
PA3EJIA (TEMbI) YACOB
PA3JIEJI 1. HAYYHBIH 2 Onpenenenue LIEHBI neneHus | CpaBHeHHE W3MEpEHUN (PU3NYECKUX BEIUYHH
METO/ ITO3HAHUASA W3MEPUTENIbHBIX ~ MPUOOPOB,  pacueT | Mpd TMOMOIIM aHAJOTOBBIX M HHUGPOBBIX
IMPUPO/1bI MOTPEIIHOCTH  W3MEPEHUN, H3y4YeHHUE | U3MEPUTEIBHBIX TPUOOPOB.
PEXUMOB pabOThI MYJITUMETPA. OcBoeHne Croco0OB OIEHKH TMOTPEITHOCTEH
Crnioco0b1 U3MEpEeHUs buznUecKux | U3MEPEHUI.
BennunuH (aHajoroBelie W 1UdpoBbie | OCBOGHHE OCHOBHBIX TPUEMOB palbOTHI ¢
U3MEpPHUTEIIbHBIC puoOopkl, | TudpoBOI JabopaTopueii o Gpusnuke
KOMITBIOTEPHBIE JaTYMKOBBIE CHUCTEMBI).
[lorpemHoCTH W3MEPEHUNH (PUIUYECKUX
BeJIMYMH (aOCONMIOTHAS U OTHOCUTEIIbHAS).
PA3JIEJI 2. 6 Hedopmanuu TBEpHoro Temna. Monyns | [IpoBeneHre KOCBEHHBIX H3MEPEHUH MOIYJIs
MEXAHUKA IOnra. IIpenen ynpyrux nedopmarimii. FOnra. IIpoBeneHne wucciaeqoBaHUs YCIOBUUI
AGcomoTHO TBEpAOE TENo. YCIOBHS | paBHOBECUs TBEPAOro Tela, UMEIOLIEro OCh
paBHOBecHsl TBEpHOro tena. biok. Buabl | BpaleHus; U3y4eHHEe yCTOMYMBOCTH TBEPAOTO
OJI0KOB. tena. OObsSCHEHHE OCHOBHBIX IPHUHIIMIIOB
JNEUCTBUSI TEXHUUYECKUX YCTPOMCTB, TAKMX KaK:
HETIOJIBIDKHBIM ~ OJIOK, TIOJABIDKHBIM — OJIOK.
BelnosiHeHne ydeOHBIX 3aJaHUNl Ha aHalu3
MEXaHMYECKHX  MPOIECCOB  (SIBICHMM) C
UCIIOJIb30BAHUEM OCHOBHBIX IOJOXEHUN U
3aKOHOB ~ CTaTHKU: YCJIOBUS  PaBHOBECHS
TBEPAOrO Tea.
PA3EJI 3. 3 Nzomponieccel B uaeanbHoM Tasze c | [IpoBeneHne wuccnenoBaHUi — 3aBUCUMOCTEM
MOJIEKYJISAPHASA MOCTOSIHHBIM ~ KOJTMYECTBOM  BEILECTBA. | (PM3NYECKUX BEJIIMYMH M OIBITOB IO MPOBEPKE
OU3UKA I'panueckoe IIPEACTABICHUE | IPEJIOKEHHOW  TUIIOTE3bl IIPU  HM3YYCHHH
N TEPMO/IMHAMUKA U30IIPOLIECCOB:  M30TEpPMa,  HM30X0pa, | U30IPOLIECCOB B ra3ax.




n3o0apa. IloBepxHOCTHOE HaTsKEHHE.
Koa¢ppuunent ITIOBEPXHOCTHOT'O
HaTsoKeHUs. KanuuisipHble sBIICHUS.

OObBsicHeHHEe OCHOBHBIX NMPHHIUIIOB JEHCTBUA
TEXHUYECKHX YCTPOUCTB W TEXHOJIOTHUYECKHX
MPOIIECCOB, TAKUX KaK: TEPMOMETP, GapoMeTp.
HaGmionenne CBOWCTB HACBHIIIEHHBIX IapoB,
IpOBE/ICHHE KOCBEHHBIX U3MEpeHUil
abCoIIOTHOM BIIQ)KHOCTH BO3/yXa,
K03 dHIeHTa MOBEPXHOCTHOTO HATSKEHHUSL.
Cobmonenue npaBuil 0€30IaCHOTO TPyAa MpHU
MPOBEACHUN MPAKTHKYMa.

PA3/IEJI 4.
YJEKTPOJIMHAMUKA

Konnencarop. DneKTpOEMKOCTh IJIOCKOTO
KoHzieHcaTopa. [lapaniensHoe coeiuHeHNEe
KOHJICHCATOPOB. [TocnenoBarenbHOE
COEJIMHEHUE KOHJIEHCATOPOB.
DIEeKTpUUECKOE COTPOTHBIICHHUE.
3aBUCUMOCTb COMPOTHUBIICHHUS METAIIJIOB
OT TEMIIEpaTypBhl.

[IpoBeeHne KOCBEHHBIX U3MEPEHUIN U OTILITOB
M0 TPOBEpPKE TMPEII0KEHHOW TUIOTE3bl MpHU
W3y4YECHUU 3apsiaa KOHJIEHCATOopa,
MOCJIEJOBATEIHHOTO u MapayieIbHOrO
COECIMHEHHUS KOHJICHCATOPOB. Pemenue
KaueCTBEHHBIX 3aj1ad4, TPEOYIOIUX
NPUMEHEHUSI 3HAHUW MO DJIEKTPOCTATHKE.
BrimonHenne yd4eOHBIX 3aJlaHW Ha aHaJIU3
3JIEKTPUYECKUX TTPOLIECCOB.

OObsicCHEeHHE OCHOBHBIX MPHUHIIUIIOB JIEHCTBUSA
TEXHUYCCKUX YCTPOWCTB, TaKuX KaK:
aMIiepMeTp, BOJBbTMETP, peocrtar. lIpoBenenue
KOCBEHHBIX M3MEPEHUHM U  HCCIECIOBAHUU
3aBUCHUMOCTEH MEXKY (dbu3HUecKuMU
BEJIMYMHAMH  IIPU  HM3YYEHUH  IPOLECCOB
IIPOTEKAHUS AMEKTPUUYECKOTO TOKA B METaJIaxX U
nonynpoBogaukax.  CoOmrogeHue  mpaBuil
0e30IacHOro Tpyaa  1Ipu MPOBEICHU U
MIPAKTUKYyMa.

IHucsMenHast
npoBepoyHasi padbora o
pasaeay «MexaHuka.




Mouekyaspuas ¢pusuka.
DJIeKTPOTHHAMHUKAY.

Bcero yacos 17
11 KJIACC
PA3JIEJI 5. 9 [TonynpoBognuku. IlomynpoBonuukoBsie | [IpoBeneHne wuccnenoBaHuN — 3aBUCUMOCTEN
AJIEKTPOANHAMUKA npuOOopbl. 3aBUCUMOCTh CONPOTHUBICHUS | MeXAY (GU3MUECKUMH BEIIMYMHAMH: CHSTHE
TEPMOPE3UCTOPA OT  TEMIIepaTypbl. | BOJIbT-AMIEPHOU  XapaKTEPUCTUKU  JHOJA.
MarnurtHoe noJjie B Bemiectse. | O0BbsIcHEHNE OCHOBHBIX MIPUHIIUIIOB
deppoMarHeTuky, napa- U JMaMarHeTUKy. | JeMCTBUS TMOIYyHIPOBOAHUKOBBIX MHPUOOPOB:
SIBneHre HNEKTPOMArHUTHONW HMHIYKIWU. | TUOJ, TPaH3UCTOp, (POTOMUOI, CBETOAMOI.
IToTox BekTopa MarHuTHOM uWHAYKUUWH. | [IpoBeneHne wnccimenoBaHus — 3aBUCUMOCTEMN
OC WHIYKIUH. 3aKkoH | (U3MYECKUX BEJIMYMH U ONBITOB IO MPOBEPKE
3NeKTpoMarHuTHoO uHAykuuu @dapanes. | OpennoKeHHOM TUIIOTe3bl NPU  H3YYCHUHU
BuxpeBoe anekTpuueckoe 1osne. TOKH | IBIE€HUS 3JEKTPOMAarHUTHON CaMOMHIYKIUU.
dyxo.
PA3JIEJI 6. OIITUKA 3 Cobuparomue u pacceuBatoniue auH3bI. | [IpoBenenue KOCBEHHBIX M3MEpEHU I
Tonkas nuna3a. @oKycHOe paccTosiHHE M | GU3NYECKUX BEIMUYMH: (POKYCHOTO PacCTOSHUS
ONTHYECKass CuUJla TOHKOM  JIMH3BL. | COOMparomieil W pacceuBarolle  JIMHS3.
®opmMmyna TOHKOW JIMH3bl. YBenuuenue, | [IpoBenenue KOCBEHHBIX U3MEPEHUN,
naBaeMoe JIMH30M. OnTudeckre Npuoophl. | UCCIIEOBAHUS  3aBUCHUMOCTEH  (U3MYECKHUX
Pa3pemaromias cnocoOHOCTb. BEJIMYMH W ONBITOB 1O  IPOBEpKE
OPEJJIOKEHHON  TUMOoTe3bl NpU  U3YYCHUH
SBJICHUH TIPEJIOMJICHUS CBETa Ha TpaHULE
paszzmena JBYX Cpell, NpEIOMJICHUS CBETa B
coOMparoIIel 1 pacCenBaIOICH JTNH3aX.
PA3AEJ 7. 4 I'unoresa [Inanka 0 kBaHTax. | [IpoBenenue KOCBEHHBIX U3MEPECHUH,
KBAHTOBASA dotoapdexr. VYpaBHenue DHHIITEHHA | HCCIEAOBAHUS 3aBUCUMOCTEN MEXIY
OU3NKA st pororddexra. ¢u3NyeCKUMHU BEJIMYMHAMU TIPU  HM3YyUYEHUU
PannoakTHBHOCTD. SIBJICHUS dororddekra. OObsicHeHne
CBolicTBa HMOHU3MPYIOLIETO H3JIYYEHMsI. | OCHOBHBIX IPUHIMUIIOB JEUCTBUS TEXHUYECKUX
EcrecTBeHHBIN dboH U3ITyYEHUs. | YCTPOUCTB, TakMX  Kak:  (POTODJIEMEHT,




JlozumeTpusi.

doTomaTIHK. [TpoBenenue U3MEpECHUIN
paaroakTuBHOTO ()OHA C HCIOIH30BAHUEM
no3umetpa. CoOmro/ieHre mpaBuil 0€30MacHOTo
Tpy/a U MPOBEJCHUH MPAKTHKYMA.

IMucsmenHas
NMpoBepoYHas padora mo
pazaeiy
«DJIeKTPOAUHAMMKA.
Ontuka. KBantoBas
puszukar».

Bcero uacos

17




IHOYPOYHOE IIVTAHUPOBAHME

Ne Tema ypoka [Hara Dopmsbl DNeKTpOHHbIE IU(PPOBHIE
/o IIPOBEJICHUS KOHTPOJIS o0pa3oBaTebHbIE PECYPCHI
ypoKa
10 k1acc
Paznen 1. HayuHblii MeTO TO3HAHUS MPUPOIBI
1-2 | OmpeneneHue TIEHBI JENEHUS HM3MEPUTENBHBIX TNPUOOPOB, pacyer [Ipaktuueckas | bubamoreka [JOK
HOTPEITHOCTH U3MepeHHid. Mi3MepeHre TMHEHHBIX BETMYNH U 00HEMOB TEJ pabora https://m.edso0.ru/7f41b590
NPaBUILHON T€OMETPUUECKOI (POPMBI. https://resh.edu.ru/subject/28
10/
3-4 | Ompenenenne kod(ddumreHTa BOCCTAHOBICHUS W DHEPTUU OCTATOYHOM [Mpaktuueckas | budanoreka IIOK
nedopMaryu nIpu yaape Tel. pabora https://m.edso0.ru/7f41b590
5-6 | 3ydyenue ycTpoicTBa U ICUCTBUI HETTOIBHKHOTO U ITOABHYKHOTO OJIOKOB. JlaGoparopnas https://resh.edu.ru/subject/28
pabora 110/
7-8 | Onpenenenue moayns FOHra pe3uHsl. Jlaboparopuast |~
pabora
9-10 | M3y4eHue U30IPOIIECCOB. JlaGopaTopHast
pabora
11 | U3mepenue ko3 puimeHTa NOBEpXHOCTHOTO HATSKEHUS KUIKOCTH. JlaGopaTopHast
pabora
12 | U3ydenue 3apa/IKi U pa3psaKy KOHACHCATOPA B LIETIH MOCTOSHHOIO TOKA. JlaGopatopnas | bubmuoreka [JOK
pabota https://m.edsoo.ru/7f41b590
13-14 | U3yueHue  mOCIENOBATENILHOIO W MapaUIebHOTO  COEAMHEHUS JlaGopaTopHast https://resh.edu.ru/subject/28
KOHJICHCATOPOB. paboTta 10/
15-16 | M3yuenne 3aBUCUMOCTH COMPOTUBIICHHUS METaJJIa OT TEMIIEPATYpBHI. JlaGopatopHas |
pabora
17 | UroroBas mucbMeHHash MpOBEpodYHas padoTa mo pazaeny «MexaHHKa. IInceMeHHas
Monexynsipaas pusuka. DIEKTPOIMHAMUKAY. IPOBEpOYHAs
pabora
O01mee KOJIMYECTBO YaCOB M0 IPOrpamMme, U3 HUX YaCOB, 17
OTBE/ICHHBIX HA KOHTPOJIbHbIE padoThI 1



https://m.edsoo.ru/7f41b590
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
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https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41b590
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

11 kiaacce

1 HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUSI TEPMOPE3UCTOPA OT Jlabopatopnas | bubnuoreka [IOK
TEMITEPATYPHI. pabora https://m.edso0.ru/7f41b590
2 [TpoBepka UCIpaBHOCTH TPAH3UCTOPA. JlabopaTopHast | hitps://resh.edu.ru/subject/28
pabota 110/
3-4 | U3yueHue BOIbT-aMIIEPHON XapaKTEPUCTUKHA KPEMHHUEBOTO U0 JlabopaTtopHast |
pabota
5 N3yuenue ycTpoiicTBa U MPUHIUIT pabOTHI TpaHchopmaTopa. JlabopaTopnas
pabota
6 OmnpeneneHne ONTUYECKON CUITBI U TMHEHHOTO YBEIHUEHUs coOuparoiei JlaboparopHas
JIUH3BL. pabota
7-8 | Coopka mojenu teneckona (Tpyosl Kerutepa u Tpy0s! [ammes). Jlabopatopnas | bubnuoteka [{OK
pabora https://m.edso00.ru/7f41b590
9-10 | U3yuenue paboThl (POTOITEKTPUICCKOTO MPeodpazoBaTes. JlabopaTopnas https://resh.edu.ru/subject/28
pabota 110/
11 | MccnenoBanue eCTECTBEHHON PaMOAKTUBHOCTU MPOAYKTOB MUTAHUS. JlaboparopHast |
pabota
12 | BeimosmHeHue SKCIepUMEHTaIbHbIX 3a1a4 u3 EI'D. Jlabopatopnas | bubnuoteka [{OK
pabora https://m.edsoo.ru/7f41b590
13-14 | 3yyeHue MarHuTHOTO NOJISE HA OCH KOJIBIEBBIX KATYIIEK U COJICHOU/IA. HpakTiaeckast | hitps://resh.edu.ru/subject/28
pabota 110/
15-16 | Dddexr Xonna B moJTynIpoOBOAHUKAX [IpakTuyeckas
pabota
17 | UroroBas mucbMeHHas IPOBEpOUYHask paboTa Mo pas3aey [Mucrmennas
«Onextpoannamuka. Onrtuka. KBanrosas pusukar. IIPOBEPOYHAs
pabota

Obu1ee KOINYECTBO YaCOB 10 MPOrpaMMme, U3 HUX YaCOB,
OTBE/ICHHBIX HA KOHTPOJIbHBIE PadoThI
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IIpunoxenue 1

KOHTpOJILHO-H3MepHTeJILHLIe MaTepHuaJIbl
NMUCbMEHHBIX ITPOBEPOYHBIX paﬁoT.

10 kaacc.

IIucsMeHHasi mpoBepoYHasi padora no pasgenam «Mexanuka. MoJiekyJasipHasi

pusukar.

Hu t = 4 ¢? (OtBeT naiite B MeTpax.)

1.ToueuHoe Teno IOBMXKETCS BHIOJb ochu OX. B HayanbHBIA MOMEHT
BPEMEHU TEJIO0 HaXOJUJIOCh B TOUYKE ¢ KoOopAauHaTtoh X = —5 M. Ha pu-
CYHKE N300pakeHa 3aBUCHMOCTh MPOEKITUH CKOPOCTH VX 3TOTO Telia OT
BpeMeHHu t. UeMy paBHa KOOpJMHATa 3TOr0 Tejla B MOMEHT BpeMe-

L |

f,C

ocu O.

2.Crepxenb OA, pacronoXeHHbIH B TNIOCKOCTH PUCYHKA, MOXKET BPaIaThbCs 7

BOKPYT HEMOABMKHOM ocu O, KOTopas pacIioyiokeHa MEPIeHINKYJIISPHO MI10C- |
KocTH pucyHka. K koHIry cTepxHs A mpuiiokeHa nocrosiHaas cwia F = 2 H, '

nepreHaukyisapaas ocu O. Vcmons3ys pUCyHOK, Ha KOTOPOM yKa3aH Mac- N
mTad, onpeaenuTe, YeMy paBeH M0 MO0 MOMEHT cwiibl F otHocuTenpHo | O A |

3. UeMy paBeH MOJYJb CHJIBI TSHDKECTH, ICHCTBYIOIIECH Ha TeJI0 Maccoi 9 Kr, Ha BRICOTE, paBHOM MOJIOBUHE paanyca

Semu?

pust ABC moneta kamHsL.

4 Manpunk O6pocun kameHb maccoi 100 T mox yrioM K TOPHU3OHTY W3
toukn A. Ha pucyHke B HEKOTOpoM Maciitabe M300pakeHa TpaeKTo-

ComnporuBiieHre Bo3ayXa npeHeopexxumo Mano. B touke B TpaekTo-
pUH MOJYJIb CKOPOCTH KaMHs ObUT paBeH 8 M/c. Kakyro KHHETHUECKYIO
3HEpruto umen kameHb B Touke C? (OTBeT faiite B HKOYISIX.) Y CKOpeHHe
CBOOOJIHOTO Ma/IeHUsI TPHHATE paBHbIM 10 M/c?.

5. Bpycky, nexaiieMy Ha TOPU30HTAIBHOM IIEPOXOBATON MOBEPXHOCTH, COOOIIMIN HEKOTOPYIO HAa4albHYIO CKO-
POCTB, TIOCJIE Yero OH MPOUIEN JI0 TIOJIHOM 0CTAHOBKHA HEKOTOPOE PacCTOSIHUE. 3aTEM TOT JK€ CaMblii OpYCOK IOJI0-
UM Ha JIPYTYIO TOPU30HTAIBHYIO TIOBEPXHOCTh U COOOIIMIIN MY Ty XKe CaMyIo HadallbHYI0 ckopocTh. Koaddu-
LUEHT TPEeHUsI OpycKa O MOBEPXHOCTH B IEPBOM cilydae 00JbliIe, 4eM BO BTOpoM. Kak H3MEHSTCS BO BTOPOM Cilyyae
110 CPAaBHEHUIO € MIEPBBIM CleAyIomre (pru3ndeckue BeTMYMHbI: MOAYJb paOOTHI CHIIBI CyXOT0 TPEHHS; PACCTOSHHUE,

MIPOMIEHHOE OPYCKOM JI0 OCTAHOBKH?

I[J'Iﬂ Ka)KHOﬁ BCJIMYMHBI OIIPCACINUTE COOTBCTCTBYIOH_II/Iﬁ XapaKTep UBMCHCHUS!

1) yBenuuutcs;  2) yMEHBIIUTCS;

3) HEe U3MEHHTCS.

3anuiuTe B OTBET UG PHI, PACIIOIOKHUB UX B MOPSJIKE, COOTBETCTBYIOIIEM TaOIHIIC:

Momynb paboThI CHIIBI CYXOTO TPEHUS

Paccrosnue, npoiineHHOE OPYCKOM 10 OCTAaHOBKH




6. ToueuHoe Tes10 Maccoit 2 Kr ABMKeTCs B0b ocd OX. 3aBUCUMOCTD NMPOSKIIUU

UMIyIsca Px 3TOro Tena ot BpeMeHH t n300paxkeHa Ha pHCYHKE.

YcTaHOBHTE COOTBETCTBHE MEKAY (PU3NUECKUMU BETUYMHAME U UX 3HAUCHHUSI-
mu B CU. K xax10# mo3uIum nepBoro cToid1a nog0epuTe COOTBETCTBYOINIYIO T0-
3ULMIO U3 BTOPOTO CTOJIOMA U 3alHIINTE B TAOMUILY BRIOpaHHbBIE HU(PHI IO COOT-
BETCTBYIOIIUMH OYKBaMH.

3HAUYEHUE ®U3NYE-
®U3NUECKASI BEJIMUMHA CKOH BEJIMUMHBI
(B CH)
A) ipoekius Ha och OX CHITBL, IEHCTBYIO- 1O
¥ Ha TEJI0 B MOMEHT BpeMeHU t = 4 ¢ 2)0,5
B) npoekuus ckopoctu Tena Ha och OX B 3)1
MOMEHT BpeMeHu t = 4 ¢ 4) 2

Prs KT M/c 4

A

{

7. B cTakaHe HaXOAUTCS BOJA B KPUCTAJUIMYECKOM COCTOSIHUU Tipu Temrieparype 0°C. M3-3a KOHTaKTa ¢ TEMIBIM
CTakaHOM M C KOMHATHBIM BO3JyXOM BCS BOJIa MIEPEXOUT B KHJIKOE COCTOsIHHE. B mporiecce mepexoa BOAbI U3

KPUCTAJNIMICCKOI'0 COCTOSHUSA B ) KUIKOE

1) e€ 00BEM yMeHbIIaeTCS;

2) e€ TIIOTHOCTh YMEHBIIIACTCS,

3) e€ BHYTPEHHSS SHEPTHs YMEHBIIACTCS;
4) e€ TemmepaTypa yMEHBIIIAETCSI.

8. UneanpHblil Ta3 B pe3yabTaTe M300apHOI0 PACHIMPEHUS TEPEIén U3 COCTOSHUS 1 B COCTOsIHME 2, a 3aTeM, B
pe3ynbTaTe H30TePMUYECKOT0 CHKaTUsl — B cocTosiHKE 3. Ha KakoM 13 clieayromux pUCYHKOB MPaBUIIBHO U300pa-

JKEHBI 3TU IEPEX0bI?

Iponiecc 1-2-3 mpezcraBieH Ha rpaduke 3aBUCUMOCTH JaBICHUS
rasa p ot ero 066éMa V (cm. puc.). Cuunras, uro 1 atm = 10°[1a, Haiigure,
kakyt padoty (B [Ix) coBepimaet ras B nporecce 1-2—-3.

9. M neanbHblii ra3 MEJICHHO MEPEBOJIAT U3 COCTOSIHYSL 1 B cOCTOsHUE 3. | 2, aT™

4

ad




10. BoasiHoli map HaxoauTCs B cocye 00béMoM 10 TUTPOB MPH AaBICHHH
60 kIla (Touka A Ha rpaduke). Mcnoas3ys rpaduk 3aBUCHMOCTH JaBiie-
HUSI P HACBIICHHBIX MApOB BOJBI OT TEMIIEPaTyphl T, IpUBEAEHHBIN Ha
PHCYHKE, OIIPEIEINTE, KaK OyAyT U3MEHATHCS Macca I1apa ¥ €ro BHYTPEH-
HSIS1 SHEPTUsl IPY U30TEPMUYECKOM YMEHBLICHUH 00bEMA, 3aHUMAeMOI0
napom, Ha 10%.

Jns kaxnol BENMYMHBI ONpPEAENIUTE COOTBETCTBYIOIIMUA XapakTep
U3MCHEHUS:

1) yBenuuurcs;

2) yMEHBIIUTCS;

3) HE U3MCHHTCH.

3anumuTe B OTBET HMHU(PHI, PACTIOIOKHUB UX B MOPSIKE, COOTBETCTBYIO-
M Ta0IuIIE:

Macca napa BryTpeHnHsis sHeprus napa

pollag
100 '
80 i by
6l i i d
40 ra

20 ! L
1] T p—
270 290 310

330 330 370

T,

K

11. YcraHOBHUTE COOTBETCTBHE MEX/Ty YPABHEHHUSIMHU TIPOLIECCOB, B KOTO-
PBIX YHAaCTBYCT IMMOCTOAHHOC KOJIMYCCTBO NACAJIBHOTO rasa, 1 I‘pa(bI/IKaMI/I
NpPOIIECCOB, M300paKEHHBIMH Ha Auarpammax (p — npasienue, V —
00BéM, T — abcomroTHAs TeMrepaTypa, p — IUIOTHOCTB).

K ka)x10¥1 mo3unuu nepBoro CToyIdNna mo0eprUTe COOTBETCTBYIOIIYIO
MO3HIMI0 U3 BTOPOrO CTOJNIOIA M 3alUIINTEe B TaOIUIy BHIOpaHHBIE
IUQPBI O] COOTBETCTBYIOLUIMMHU OYKBaMH.

YPABHEHMUE TIPOLIECCA:
A) T/p = const
B) p/p = const
3anuImTe B OTBET I_II/I(I)pBI, PacCIiojIoXKuUB UX B TOPAAKE, COOTBECTCTBY-
ro1eM OyKBaMm:

A b

['PA®UK ITPOLIECCA
1 v

=]

. o

&

3H F

0

4 V

0

!
l.’fl—lr".‘
)
7

12. Ha pV-guarpammax n300paskeHbI JBa IMUKIHYeCKuX mpomecca 1-2—-3-4-1u5-6-7 - 8 - 5, mpoBoauMeIe ¢

OJHHM M TEM KC KOJIUYCCTBOM I'CJINA.
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Ha ocHoBanMM aHanM3a MpUBEIEHHBIX rPa)uKOB, BHIOCPUTE BA BEPHBIX YTBEPXKICHUS M YKAKHUTE B OTBETE HX
HOMEDA.
1) PaGora rasa, coBepiménnas 3a nuki 1-2— 3- 4 -1, MmeHble, yeM paboTa, COBEpIIEHHAs 3a UK 5- 6 -7 -8 - 5.
2) Komu4ecTBO TEIIIOTHI, MOJYYEHHOE Ta30M B M300apHOM mporiecce B mukie 1- 2 — 3- 4 -1, MeHblIe, 4eM
KOJIMYECTBO TEIUIOTHI, ITOJIy4eHHOE I'a30M B U300apHOM mporiecce B mukie 5 - 6 - 7 -8 - 5.
3) KonuuecTBO TEIUTOTHI, TONMyYEHHOE ra3oM B M30XOPHOM IMporiecce B mukie 1- 2 — 3- 4 -1, MeHbIe, yem
KOJIMYECTBO TEIUIOTHI, MOJYYCHHOE Ta30M B U30XOPHOM Iporiecce B ke 5 - 6 - 7 -8 -5.
4) Monynb KOUYECTBA TEIUIOTHI, OTJIaHHON Ta30M B U300apHOM Tiporiecce B Iukie 1- 2 — 3- 4 -1, Gounblie, yem
MOJIYJIb KOJIMYECTBA TEIUIOTHI, OTAAHHOM ra3oM B M300apHOM MpoIiecce B Iukie 5 -6 - 7 -8 - 5.
5) Mojynb KOMHYECTBA TEIIOTHI, OTIAHHON Ta30M B U30XOPHOM Tporiecce B Iukie 1- 2 — 3- 4 -1, Gonbiie, yem
MOJyJTh KOJIMYECTBA TEIUIOTHI, OTAAHHOW Ta30M B U30XOPHOM Iporiecce B Iukie 5 -6 - 7 -8 - 5.
OtseT:

| | |

13. NneanbHas TemsioBas MamdHa paboTaeT ¢ UCMoIb30BaHWMeM Iukiaa Kapro. Temmeparypy XonoAnIbHUKA
MAaIllMHBl TOBBIIAIOT, MPU STOM TEMIIepaTypa HarpeBareis M KOJWYECTBO TEIUIOTHI, KOTOpoe pabouee Telo
MOJIy4aeT OT HarpeBaress 3a OAMH LMK, OCTAlOTCsS HeM3MEHHbIMU. Kak m3MeHsAroTcs B pesynbrare 3toro KII
TEIJIOBOM MaIIMHBI M COBEpIIaeMasi MAIIMHOM 3a OJIWH UK padboTa?

JL1st KaXX10M BEJIMYMHBI ONPEAEIITE COOTBETCTBYIOIUI XapaKTep U3MEHEHHUS:

1) yBenmm4miace;

2) yMEHBIITUIIACK;

3) He U3MCHMJIIACH.

3anmmTe B TaOnuiy BbIOpaHHBIE HUAGMPBHI IS KaKAOW Qu3udeckod BemuuwHBL. LlUdpel B oTBeTe MOTYT
MOBTOPSITHCA.
KIIJI TenioBoil MaluHbl Pabora, coBepiacMasi MaIIMHOM 3a OZVH ITUKI

IIucbMeHHas IPOBEPOYHAs padoTa MO pasjeay « JJIeKTPOAMHAMHUKAY.

A1l Tok B MeTayuax co3JaeTcsi ABUKEHUEM
1) 37eKTpOHOB 2) TONBKO TOJIOKHUTEIIBHBIX HOHOB
3) oTpUIIATENBHBIX U MOJOXKHUTEIBHBIX HOHOB  4) TONBKO OTPHUIATETHFHBIX HOHOB

A2. Cuna Toka B MPOBOJHKKE n3MeHsieTcst 1o 3akony | = Kt, rme k = 10 A/c. 3apsia, nporeamiuii yepes
MOTNIEPEYHOE CEUCHHE MPOBOAHUKA 3a BpeMsi t = 5 ¢ OT MOMEHTa BKJIFOUCHHUSI TOKA, PAaBEH
1)25Kn 2)50Kn 3) 75 Kn 4)125Kn  5)250Kn

A3. Ecin HanpsbkeHHe MEX]ly KOHIIaMH [TPOBOJHMKA U €T0 JUIMHY YMEHBIIUTH B 2 pa3a, TO CUJIA TOKA,
IIPOTEKAOILETr0 Yepe3 MPOBOIHUK,

1) ymensbuTcs B 2 pasza 2) HEe U3MEHUTCS

3) yBenuuutes B 2 paza 4) ymenbluTcs B 4 pasza

A4. Eciii yBennuuTh B 2 pa3a HANPSKEHUE MEXKly KOHIIaMHU [TPOBOJIHMKA, a IUIOMIAb €ro MONEepEeYyHOro
CEUEHUs] YMEHBIINUTH B 2 pa3a, TO CUJIA TOKA, IPOTEKAOLIET0 YepPE3 IPOBOAHUK,

1) yBenuuuTcs B 2 paza 2) yMeHbIIUTCS B 2 pa3a it

3) HEe U3MEHUTCA 4) yBenuuutcs B 4 pasza

AS. ComnporuBieHue Mexay Ttoukamu A u B anexrtpuueckoit
L[eH, IPEICTaBIEHHON HA PUCYHKE, PaBHO
1) 140m 2)80m 3)70M 4)60m

A6. ComnportuiieHue Mexay Toukamu A u B anexrtpuueckoit
L[eNH, IPEICTaBICHHONW Ha PUCYHKE, PaBHO




1)30M 2)50M 3)8Om 4)21Om

A7 B nenwu, cxema KOTOpOi H300pakeHa Ha PHUCYHKE, CONPOTUBIICHHE
Ka)KJI0T0 U3 YEThIpeX pe3ucTopoB paBHO 4 Om. Ob1iiee COpoTHUBICHUE
e PaBHO

)20m 2)40m 3)80M 4) 16 Om

AS8. JIBa mpoBOAHMKA, UMEIOIME OJUHAKOBOE COMpOTHBIEHHE R, coeanHeHbI mocienoBaTesbHO. Mx
obmiee conporuBieHue paBHo 6 Om. Ecnu mocnenoBateabHO ¢ HUIMH BKIIIOUUTH €1Ie OJUH MPOBOJHUK
cornpoTtuBieHueM R, To ol1iee conpoTuBiieHNE TPOBOIHUKOB CTAHET PAaBHBIM

1)180m  2)120m 3) 9 Om 4)2 Om

A9. B nenu, cxema KOTOpoi M300pa’keHa Ha PUCYHKE, COIPOTUBIICHHUE
Ka)xJ0ro pesucropa pasHo 3 Owm. [loiHOE conpoTHBIEHHE eI PaBHO
1) 12 Om 3)50m  2)7,50m 4)4 Om

A10. Kak u3MeHHUTCS CONpPOTUBIIEHHE LENU, W300paX€HHOW Ha PHUCYHKE, Npu

3aMbIKaHuU Kiaroga K?

1) ymenbiutes 2) yBenMUUTCS 3) HE U3SMEHUTCS 4) YMEHBIINUTCS WU YBETUUUTCS

B 3aBUCUMOCTH OT COOTHOIIEHUS MEXAY conpoTuBieHusMU R1 1 Rz x ‘llllli L
Ul

All. [Ins yBenuveHus HaKaja JIaMiibl (CM. PUCYHOK) CIIEAYET MOIKIFOYUTD
JIOTIOJTHUTEIBHOE COMPOTUBIICHHUE K TOYKAM

DAuB 3)CuD 2)BuC 4)KulL LA :

Al2. K ucrounuky toka ¢ DIC = 6 B mogxmoummu peocrar. Ha ok . 4 8 ~ ¢ 0D
pHCYHKE TMOKa3aH TpaduK HM3MEHEHHUS CHJIBI TOKA B PEOCTATE B 8 f\ch--doechooioodoioud
3aBUCHMOCTH OT €ro CONpPOTHBJICHUSA. YeMy paBHO BHYTpPEHHEE
COIPOTHBIICHUE UCTOYHHMKA TOKA?

1) 0 Om 3) 0,5 Om

2)10Mm4)2 Om

] 1 ] 1 1 ] '

1 2 3 ROa

A13. IIpu IpoX0XkA€HUH 110 TPOBOAHUKY IEKTPUUECKOTO TOKA CHIION 5 A B TeueHHE 2 MUH COBEPIIIAETCS
pabota 150 x/Ix. Yemy paBHO CONPOTUBIIEHUE TPOBOIHUKA?
1)0,020m 2)500m  3)3 xOm 4) 15 xOm

Al4. Yemy paBHO BpeMsl IPOXOKIEHHS TOKA 110 IPOBOJAHUKY, €CIIU MPU HANPSHKEHUH Ha ero KoHuax 120
B cosepmaercs padora 540 x/[x? Conporusienue npoBoaHuka 24 Om.
1) 0,64¢ 2) 1,56¢ 3)188¢ 4) 900 c

A1S5. JIBe mpOBOJIOKH OJUHAKOBOM JJIMHBI U3 OJJTHOTO U TOTO K€ MaTepuasa BKIOYEHbI
MOCJIeIOBATENbHO B 3JIEKTPUUECKYIO 1enb. CeueHne nepBoii MpoBOJIOKH B 3 pa3a OoJible CeUeHus
BTOpOil. KonmmuecTBo TemoThl, BbIACIAEMOE B €IUHUILY BPDEMEHH B IIEPBOI MPOBOJIOKE,

1) B 3 paza Gosnblie, yeM BO BTOpoil  2) B 3 pa3a MeHbIIIE, YeM BO BTOPOit

3) B 9 pa3a Gosnbliie, 4eM BO BTOPOi 4)B V3 pa3 MeHbIIe, 4eM BO BTOPOM

A16. IasnpHUK, pacCYUTaHHBINA Ha Hanpspkenue Ui = 220 B, noakmo4yniay B ceTh ¢ HanpsbkeHueMm Uz =
110 B. Kak u3smeHmiIach MOITHOCTB, moTpedsiemMas nasuibHUKOM? (CONpOTHUBIICHHE CIMPATH NasIbHUKA
CUUTATh OCTOSTHHBIM. )

1) ymenbiuiach B 4 pasa 2) yBenuumiach B 2 pasa

3) ymeHbIIMIach B 2 paza 4) yBennuminacse B 4 pasa



A17. Ise namnouku moiHocThi0 P1=100 Bt u P,=500 BT Britounnu B nens napasuienbHo. Kakas u3
HUX 00JagaeT OONBIINM COMTPOTHBIICHHUEM B BO CKOJIBKO pa3?
1) R1=5R2 2)R2=5R:1 3)Ri=4R2; 4)R:=4R:1 5)Ri=R:

A18. IlepeHoc BelecTBa NPOUCXOAUT B CIIy4ae IIPOXOKICHUS JIEKTPUUECKOTO TOKA YEPE3
1) MeTabl ¥ MOIYIPOBOJHUKH 2) NOJTYHNPOBOJHUKH U JIEKTPOJIUTHI
3) ra3bl ¥ NOIYNPOBOAHUKU 4) 5EKTPOJIUTHI U Ta3bI

A19. B 4yeTbIpexBaJCHTHBI KPEMHHIA JOOABWIN B IIEPBOM Cllydae TPEXBaJICHTHBIN HHMI, a BO BTOPOM
cilyyae NSATHBAJCHTHbIM Qochop. KakuM THUIOM HPOBOIMMOCTH B OCHOBHOM Oyner obusajarhb
IIOJIYIIPOBOJIHUK B Ka)KJIOM ciy4ae?

1) B mepBOM ciIydae ABIPOYHOMN, BO BTOPOM CIIydae dJICKTPOHHOU 3) B 060uX cilydasix JIEKTPOHHON
2) B IEpBOM Cilydae 3J1€KTPOHHOM, BO BTOPOM ClIydae JbIpOYHOU 4) B 000UX ciy4asx JbIPOYHOU

A20. KakuM TUTIOM IPOBOJUMOCTH 00J1a/1a10T IMOIYIIPOBOAHUKOBBIE MAaTEPHAIIBI C AKIIEITOPHBIMHU
MpUMECSIMHU?

1) B OCHOBHOM 3JIEKTPOHHOM 2) B OCHOBHOM JIbIPOYHOM

3) B paBHO} CTEIICHU AJICKTPOHHOM M JABIPOYHON  4) HOHHOM

A21. Kakoii Tun npoBOJUMOCTH IIPe0dIaaeT B MOJYNPOBOJIHUKOBBIX MaTepuaiax ¢ JOHOPHBIMH

npumecsamMu?
1) a7eKTpOHHBIA  2) ABIPOYHBIN 3) B paBHOM CTEIICHH DJICKTPOHHBIA U JBIPOYHBIA  4) MOHHBIN

11 kaace

IIncbmennas NnmpoBEpOIHas paﬁoTa Mo pasaejgam «BJICKTpO)II/IHaMI/IKa. Onruka».

Al. Kakoi rpaduk COOTBETCTBYET 3aBUCUMOCTHU Y/AEIBHOTO CONPOTUBIIEHUS MOIYIPOBOJIHUKOB p-THIIA

OT TeMIEpaTypsl?
p l/ p K p [ p ‘
0 t, 0 t,°C 0 t,°C 0 t,°C

1) 2) 3) 4)

Y

Y

[}

@]

A2. Kako#i rpauk COOTBETCTBYET BOJBTAMIIEPHON XapaKTEPHCTUKE IMOJYIPOBOJIHUKOBOTO MO,
BKJIFOUEHHOTO B IPSIMOM HaIlpaBJICHUU?
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A3. Kakumu HOCUTEIIMU 3apgaa Cco34acTCAa BJICKTpI/I‘IeCKI/Iﬁ TOK B PpacCTBOpax H paciliaBax

AIEKTPOIUTOB?
1) TOJIBKO ANIEKTPOHAMHU 2) 37IEKTpOHAMU H JABIPKaMH
3)TOIBKO MOHAMU 4) aneKTpoHaMH U HOHAMHU

A4. Kak n3MEHUTCS Macca BEILECTBA, BBIJIEIMUBILErOCS Ha KAaTO/AE MPH MPOXOKIECHUHU IEKTPUUECKOIO
TOKa 4Yepe3 pacTBOP DJIEKTPOJIUTA, €CIIM CHUJIa TOKA YBEIMUYUTCS B 2 pasza, a BpeMsl €ro MpOoXOKICHUS
yYMEHbIIUTCSA B 2 pa3a’?

1) YBenuuutcs B 2 pasa. 2) YBenuuutcs B 4 pasa. 3)He usmenurcs.

4) YMmenpmuted B 2 pasa. 5) Ymenbiutcs B 4 pasa.

Ab5. DnekTpuyeckuil TOK B ra3ax 00yCIIOBJIEH YHOPSAOYEHHBIM JBUKEHUEM
1) TONBKO AIIEKTPOHOB 2) TONBKO OTPHUIATENFHBIX HOHOB
3) TOJIBKO TOJIOKUTEIIBHBIX HOHOB 4) oTpHUIATEIBHBIX U TIOJIOKUTEIBHBIX HOHOB, JIEKTPOHOB

A6. Ha pucynke n3o0pakeHa cxema sJyiekTpuueckoit rienu. [Ipu 3ambpikanuu Kiiro4a
JaMIiodka | BCIIBIXMBAET MO3Ke. DTOT OMBIT MILUTIOCTPUPYET SBJICHHE

1) doroadpdexra 2) CaMOUHTKIIUU

3) HarpeBaHUsI OOMOTKH 4) snexTpu3anyu

A’7. Ha pucyHke npesicraBieHa cxema aJieKTpudeckoi nenu. Kakas u3 nami nocie
3aMBIKaHUS LETIH 3aTOPUTCS T03XKE? T
H1 2)2 3)3 4) Bce BCIIBIXHYT OJJHOBPEMEHHO

A8. TlpemMer pacmoyiokeH OT COOHMpArOIIeH JIMH3BI Ha PACCTOSIHUH, OOJbIIEM
IBOHHOTO (hOKYCHOTO paccTosHus. M300paxeHue npeamera

1) MHUMOE 1 HAXOIUTCSI MEXAY JIMH30U U GOKYyCOM

2) neCTBUTEIBHOE M HAXOAUTCS MEXY JTHMH30U U (poKycom

3) AeicTBUTENHHOE U HAXOAUTCSA MEXY (POKYCOM U TBOMHBIM (POKYCOM

4) neficTBUTEIHHOE U HAXOAUTCS 32 JBOMHBIM (DOKYCOM

(Y

A9. Csaetsmascs Touka pacnoiioxkeHa B okyce cobuparoieit 1uH3bl. M300paxenne TOUKH
1) MHUMOE 1 HAXOIUTCSI MEXAY JIMH30U U GOKYyCOM

2) neCTBUTEIBHOE M HAXOAUTCS MEXY JTHMH30U U (poKycom

3) HaxonuTcs B 0ECKOHEUHOCTH

4) neficTBUTEIBHOE U HAXOIUTCS 32 IBOWHBIM (POKYCOM



A10. Ha kakoM pacCTOSSHUM OT COOMpAOIIeH JMH3BI HYXHO IIOMECTUTh IpPEeIMET, UYTOOBI €ro
n300pakeHue ObLIO JEHCTBUTEITBHBIM?

1) Ha GonpieM yeM (POKyCHOE paccTOsIHUE

2) Ha MeHbIlIeM 4eM (POKyCHOE paccTOsTHUE

3) npu 11000M paccTosSTHUU M300pakeHre OyAeT NeHCTBUTEILHBIM

4) npu 1r000M pacCTOSTHUN U300pakeHHE OyIeT MHIMBIM

All. Kakasg To4ka COOTBETCTBYET H300pakeHHIO O00BEKTa S (CM.

s. T
1) Touxka 1. F F l . oF

2) Touxa 2.
3) Touxa 3.
4) JlefictBUTENIHOTO U300pakKeHHUST 0OBEKTAa S HE CYIIECTBYET.

Al2. Ilpenmer naxomutcs Ha paccrosuuu 0,1 M or mepemnero ¢oxyca iuH3bl. Ha skpane,
pacnosoxxeHHoM Ha pacctosiHuu 0,45 M o1 3agHero ¢goxyca JMH3bI, IOJYyYaeTCsl Y4ETKOE U300pakeHne

npeamceTa. Jlu"eriHoe YBCJIHNYCHHUC JIMH3bI PABHO
1)9,0 2) 4,5 3) 4,2 4)3,5 5) 2,1

A13. IIpeamer Haxoautcs Ha paccrostauu d = 0,1 M OT JTUH3BI, @ 3KpaH, HA KOTOPOM TOJIYICHO YETKOE
n300pakeHue mpeaMeTa, yaieH oT JuH3bl Ha pacctosiHue £ = 0,4 M. Onpenenure GoKycHOE paccTOsTHUE
JIUH3BL.

1)8cm 2) 10cm 3)20cm 4) 24cm 5)32cMm

A14. Kakas u3 touek (1,2,3 win 4), oka3aHHBIX Ha PUCYHKE, SIBIIACTCS
n300pakeHNeM TOYKU S B paccenBaronien JnH3e?

1)Touka 1. 3) Touka 3. .
2) Touka 2. 4) Touxa 4. 2

b

Xt

ITucbMenHas npoBepouHas padora mo pasaeay «KBanrtoBasi pusnka».

Al. TIpu uccnenosanuu hotoddhdexra CTOIETOB BBISICHUII, UTO:

1) aToM COCTOHT U3 SApa H OKPYKAIOLINX €T0 AIEKTPOHOB;

2) aTOM MO>ET MOTJIONIaTh CBET TOJILKO OMPEAeIEHHBIX YacTOT;

3) cuna ¢poTOTOKA MPSMO MPOMOPIIMOHAIEHA UHTEHCUBHOCTH I1aJIal0IIIETO CBETA;

4) hoTOTOK BO3HUKAET MPU YaCTOTaX MAJAIOIIETO CBETA, MEHBIIINX HEKOTOPOTO 3HAYCHHS.

A2. ®oTtoTok HackleHus pu GoTodPdexTe ¢ yMEHbIIEHHEM NaIal0IIEer0 CBETOBOIO MOTOKA

1) yBenuuuBaercs . 2) yMeHbIIAeTCs
3) He u3MeHseTcs 4) yBeIMUMBACTCS WIM YMEHBIIACTCS B 3aBUCUMOCTH OT paboThI
BbIXOJa

A3. Bueunuit orodpdext — 370 siBIeHHE

1) noyepHeHus HOTOAIMYIILCUH MO ACHCTBUEM CBETA

2) BBIpbIBAHUS 3JIEKTPOHOB C MOBEPXHOCTH BEIIECTBA IO/ ICHCTBUEM CBETA

3) cBeueHHsI HEKOTOPBIX BEIIECTB B TEMHOTE 4) U3Iy4YEHUsI HArPETOro TBEPOrO Tena



A4. ®OTO’IEMEHT OCBELIAIOT CBETOM OIPEAEIECHHOW YacTOTHl MU
uHTEeHCHBHOCTH. Ha pucynke mpezacraBieH Trpaduk 3aBHCHMOCTH CHIIBI
dotoToka ¢oTodIEMEHTa OT NPHIOKEHHOTO K HEMy HampspkeHus. B
cilydae yBEJIMUYCHHUS YacTOTHI O€3 M3MEHEHHS HHTEHCHBHOCTH T1aJafOIIEeTO
cera rpaduKk HU3MEHUTCA. Ha KakoM W3 TPUBEICHHBIX PHUCYHKOB
NPaBUWIIHO OTMEYEHO NU3MEHEHHE JaHHOTO rpaduka?

AS. TloBepxHOCTb MeTajjla OCBELIAIOT CBETOM, JJMHA BOJHBI KOTOPOTO MEHBUIE JUIMHBI BOJHBI A,

COOTBETCTBYIOIIEH KpacHO rpanuine Qorodddexra s AaHHOro BemiecTBa. [lpu  yBenuueHUU
WHTEHCUBHOCTHU CBETA

1) doTtoaddexT npoucxoauts He OyaeT MpH 000N HHTEHCUBHOCTH CBETA
2) OyZeT yBeNUYUBATHCS KOTHYECTBO (DOTOIIEKTPOHOB

3) Oyznet yBenuuuBaThCs YHEPTHs POTOIIEKTPOHOB

4) OyzeT yBeIMUUBAThCS KaK SHEPIHsl, TaK U KOJINYECTBO (DOTORIEKTPOHOB

A6. bbulOo NpOBENEHO TPH HSKCIEPUMEHTA IO H3MEPEHHUIO 3aBUCHUMOCTH wrs r
(OTOTOKA OT MPUIIOKEHHOTO HANpsHKEHUSI MEXIY (OTOKATOAOM M aHOJIOM.

B 5Tux skcnepuMeHTax MeTajsiinyeckas MiIacTUHKa (POTOKATOAa OCBeIIaIach
MOHOXPOMAaTHYECKUM CBETOM OJHOM M TOM JK€ YacTOThl, HO pPa3HOH
MHTEHCUBHOCTH (CM. pPHCYHOK). Ha KakoM U3 pUCYHKOB IpaBHIBHO
OTPaXEHBI PE3YNBTAThI YTUX JKCIEPUMEHTOB? —0 0—-@—
1) 4 hxa _ D ihma . x




A7. DHeprus QoToHa, MOTIIOMEHHOTo 1pu GoTodpdekre, paBHa E. Kunernueckas sHeprus 3J1eKTPOHa,
BBUIETEBIIETO C TOBEPXHOCTH METaJlIa MO/ ACHCTBUEM TOTO (POTOHA,

1) 6onpmie E 2) menbine E

3) paBna E 4) MokeT OBITh OOJIbIIIEe WU MeHbIIIE E nmpu pa3HBIX YCIOBHUSAX

AR8. Ha rpaduxe mpusesieHa 3aBUCUMOCTb (JOTOTOKA OT IPUIOKEHHOTO 1 ,a
OOpaTHOro HAMpPSKEHUS HPU OCBELICHUM METAITIMYECKOH IUIACTUHBL 8,58 © 1 1 1

(porokarona) uzmyuenuem sHeprueit 4 »B. Uemy paBHa paboTa BbIXOaa 23
IUIsL ATOTO MeTaya? 2,0
1) 1,55B. 2) 2,53B. 1(5)
3) 3,5 3B. 4) 5,5 5B. 0.5

0 : : ! 1 1, U,§
A9. Eciu ckopocTh (POTO3IEKTPOHOB, BBHIOMBAaEMBIX CBETOM C " 1 i
IIOBEPXHOCTU KaTOJa, IPU YBEIMYEHUHU YACTOThHl CBETA yBEJIMYMBAETCS B 3 pas3a, TO 3aJepKUBArOLIast
Pa3HOCTh MOTEHIIMAJIOB (3aMUPAIOINI MOTEHIIMAN) B YCTAaHOBKE 10 M3yueHuto GoTorddexra nomKHa
1) yBenuuuthes B 9 pas 2) yMeHbIINUTHCA B 9 pa3
3) yBenuuuThes B 3 paza  4) yMEHBIIUTHCA B 3 paza

A10. Ilpu ocBemennu kaTtoja BaKyyMHOTO (OTO3JIEMEHTa MOTOKOM MOHOXPOMAaTHYECKOrO CBETa
IIPOUCXOJUT OCBOOOXKAEeHNE (HOTOIIEKTPOHOB. Kak M3MEHHUTCS MaKcHUMajlbHash SHEPrusl BBUICTEBIIMX
(OTORIEKTPOHOB MPH YMEHBIIEHUN YaCTOTHI IA/IAI0IIEro cBeTa B 2 paza?

1) yBenuuutcs B 2 pasza 2) yMeHbIIUTCS B 2 pa3a

3) ymenbiuTcs Oosiee ueM B 2 paza  4) yMEHBIIUTCA MEHEe ueM B 2 pasza

1
All. Kaxkoii rpaduk (cM. puC.) COOTBETCTBYET 3aBHCHUMOCTH MaKCHMalbHOU 9 3
KHUHETUYEeCKOM 3Hepruu £ GOTOAIEKTPOHOB OT YaCTOTHI V POTOHOB, MAJAIOIIIX / / 4

Ha BemecTBo npu Gororpdexre?
nH1 2)2 3)3 4)4

Al2. Umnynsc GoTOHA MMeeT HauMeHbllee 3HaYeHUE B IMANa30He 4acTOT
1) pEeHTreHOBCKOTO M3ITy4CHHUS 2) BUAUMOTO U3IIy4EHHUS
3) ynbTpaduoneToBoro usnyueHuss  4) uHPpPaKpacHOTo U3TyYeHUS

A13. Umnynsc poToHa MMeeT Hauboblee 3HaYeHNE B IMaNa30He YacTOT
1) unpakpacHOro U3IyUEHUs 2) BUIUMOTO U3IIY4EHHUS
3) yabpTpadHoIeTOBOTO U3NydYeHHsT 4) PEHTTCHOBCKOTO H3ITy4eHHS

Al4. JlpaucTouHMKA CBeTa  W3Ay4aloT  BOJHBL  JIMHA A 1=3,75- 10 "M, mmuHa Ao =7 .5 - 10
M. UeMy paBHO OTHOMIEHHE UMITYJIHCOB P1/P2 GOTOHOB, H3ITYYaEMBIX MEPBEIM M BTOPHIM HCTOYHUKAMHE?

D4 2)2 3)12 44

A15. lnuna BoaHbI Ae bpoits it snexTpona 0osblile, 4eM JUIs -4yacTUlbl. IMIyabe KaKoM 4acTHIIbI
Oosnpiie?

1) anektpona 2) 0-4acCTHUIbI

3) UMIYJIBCHI OJIMHAKOBBI 4) BeTMYMHA UMITYJIbCA HE CBSI3aHA C JUIMHON BOJIHBI

A16. Kakomy BUy 2JIEKTPOMarHUTHOTO HW3JIYYEHHUSI COOTBETCTBYET (POTOH, UMITYJILC KOTOPOTO PABEH
10 ?'kr-m/c?

1) paaroBOTHBI 2) uHppaKpacHOE U3TyICHUE 3) BUIMMBIIA T71a30M CBET

4) ynbTpamoneToBoe U3ITyueHHe 5) peHTreHOBCKOE U3ITy4CHUE



A17. B HEKOTOPBIX OMBITAX MO U3y4eHUIO (HOTOdIPPEKTa (HOTOITECKTPOHBI TOPMO3ATCS INEKTPHUECKUM
nojeM. HanpspkeHue, mpu KOTOPOM 3IIEKTPHUYECKOE 1T0JIE OCTAHABIMBACT M BO3BPAIACT Ha3a ]l BCe
(OTO3TEKTPOHBI, HA3BATH 33CPKUBAIOIIUM HAIIPSHKEHHEM.

B Ta6J'II/II_[e MMPEACTABJICHEI PE3YJIbTAaThbl OAHOT'O M3 II€PBBIX TAKUX OIIBITOB IIPU OCBCIICHHUN O,Z[HOI71 " TOH
KC IIJIACTHUHBI.

3aneprkuBaroriee Hanpsokenne U, B 0,410,6

Y Yacrora v, 10 ' 5516,1

ITocTosunas I1nanka mo pe3yjibTaTaM 3TOro SKCIICPUMCHTA paBHa
4610 ¥k 2)5310% Tk 3)7,010 % ke 4)6310 % i



