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1. MacmopT (poH/Ia OLIEHOYHBIX CPEICTB
1.1. O6;1acTh NpUMeHeHus!

@DoH/I OLEHOYHBIX CPEACTB MpPEIHA3HAUYCH Jisi OILCHUBAHMS 3HAHUM, YMEHUH, YpPOBHA
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH CTYACHTOB, oOydarommxcs mo crneruanbHoctr 09.02.01
Komnrerorepnsie cuctemsl 1 koMmiiekebl OJ1. 11 dusuka.

®OC cocrabien Ha ocHoBe PI'OC u pabouelt mporpaMMmbl 0011€00pa30BaATEIHHON
JTUCHUTLTUHBI.

[IpomexyTouHass arrectanusi 1Mo y4eOHOM AMCHMIUIMHE MpeaycMOTpeHa B Qopme
(KOHTpPOJIbHOW PabOThI, 3a4eTa C OLEHKOW) C BBICTABIEHHEM OTMETKH IO CHUCTEME «3auTeHO,
OTJIMYHO, XOPOIIIO, YAOBIECTBOPUTEIBHO, HEYAOBIECTBOPUTEIHHO

1.2.llnanupyembie pe3yJbTATHI OCBOEHUS JUCUMILIIHHbI
®OC 1n03BOJSET OLEHUTH JIMYHOCTHBIE, METANPEAMETHbIE W TPEAMETHbIE pPE3YJIbTaThl,
c(OpPMHPOBAHHOCTH OOIITMX KOMIETECHIIMI B COOTBETCTBUH C TPEOOBAHUSAMH pabovel MPOrpaMMbl
yueOHOM TUCIUIUINHBI.

JInyHOCTHBIE:

JIP 04 CdopMuUpOBaHHOCT MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYP, a TAKXKE
pa3nuyHbIX (HOpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MECTA B MOJIUKYIBTYPHOM MHpE

JIP 07 HaBbIku COTpYJHHYECTBA CO CBEPCTHHKAMH, JIE€THbMHU MIIAJIIIETO BO3pACTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-MCCIEI0BATEIbCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTU

JIP 09 T'0TOBHOCTH M CLIOCOOHOCTH K 0OPA30BAHMIO, B TOM YHCJIE CAMOOOPa30BaHUIO,
Ha TPOTSHKEHUU BCEH JKU3HH; CO3HATENIbHOE OTHOILIEHHWE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO yCTICIHON PO EeCCHOHATIEHON U 00IIECTBEHHON e TEILHOCTH

JIP 14 CdopMupoBaHHOCTh HKOJOTMUECKOTO MBIIIICHUS, MOHUMAHHS BIUSHUS
COLIMAJIbHO-3KOHOMMYECKUX TPOIIECCOB HA COCTOSHUE MPUPOJHOW U COLMAIBHOM Cpebl;
MPUOOPETEHUE OMBITA HKOJIOTO-HAMPABICHHON AEITeIbHOCTH

MeranpeamerHble:

MP 01 CamocrositenbHO  (OpMynTUpOBaTh M aKTyaJdH3UpOBaTh  MpoOseMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

MP 03 Omnpenensite 1Henu AEATENbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU HX
JIOCTHOKCHHS;

MP 04 BpIsSBAsATS 3aKOHOMEPHOCTH U IPOTUBOPEUMS B PACCMATPUBAEMBIX SBJICHHSIX;

MP 05 BHOCHUTBH KOPPEKTHBBI B 1€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIE/ICTBUI 1€ATEIbHOCTH;

MP 08 Osnagenue BHAaMU ACATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINU, TTPEOOPA30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX yYEOHBIX CHUTYAlHSX, B TOM
YHCIIe IPU CO3JaHUH YU€OHBIX M COIMAIBHBIX TPOEKTOB;

MP 12 Ananu3upoBaTh TIOJIyYEHHBIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTHYECKH OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX YCIIOBUSIX;

IIpeamerHbIe:

[TP01 CdopmupoBaHHOCTH TMPEACTABICHUN O POIH U MecTe (U3UKH U aCTPOHOMHUU B
COBPEMEHHOM Hay4yHOM KapTHHE MHpa, O cucTeMooOpasyrolieil ponu (GU3UKH B Pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKHU U COBPEMEHHBIX TEXHOJIOTHUH, O BKIIAJe POCCUICKUX U 3apyOeKHBIX
YYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH; TOHUMaHHUE (PU3UIECKOM CYIITHOCTH HAOII0/1aeMbIX SIBICHUN
MUKPOMHpA, MakKpoMUpa M MeramHpa; IOHHMAaHHE PpOJM AaCTPOHOMHUU B MPAKTUUYECKOU
JEeSTeIbHOCTH YeJOoBeKa M JalibHEHIIeM HAay4YHO-TEXHUYECKOM pa3BUTHM, pOJU (U3HKU B
dbopMupoBaHUH Kpyro3opa W (QYHKIMOHAIBHONH TPAMOTHOCTH 4YEJIOBEKAa [UJIS pPEUICHHS
MPAKTUYECKUX 3a7a4;

[TP02 ChopMupoBaHHOCTH YMEHHI paclio3HaBaTh (PU3UUECKUE SIBICHUS (IIPOIIECCHI) U



OOBSICHATh HX Ha OCHOBE M3YYCHHBIX 3aKOHOB: pPAaBHOMEPHOE U PABHOYCKOPEHHOE
NPSAMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MAaJECHUE TelN, JBHKEHHE IO OKPYXKHOCTH, MHEPLHMS,
B3aUMOJICHICTBHE Tell, KojeOaTenbHOe ABIKEHHE, PEe30HAHC, BOJHOBOE IBIKEHUE, TU(y3us,
OpOYHOBCKOE JIBUXKEHHE, CTPOECHHUE >KUIKOCTEH M TBEpIBIX TeJl, U3MEHEHUEe oO0bema Tel NpHu
HarpeBaHuu (OXJIAXKJIEHUHU), TEIUIOBOE paBHOBECHE, HUCIApEHUE, KOHJEHCAlus, IUIABICHUE,
KPUCTAJIIIN3aLusl, KHUIIEHHE, BIAXXHOCTh BO3/yXa, CBA3b CPENHEH KUHETHMYECKON JSHEpruu
TEIJIOBOTO ABM)KEHUS MOJIEKYJ C a0COJIOTHOM TeMIlepaTypol, MOBBIIIEHUE JaBJIEHUS ra3za npu
€r0 HarpeBaHuM B 3aKPBITOM COCYHE, CBS3b MEXKAY IlapaMeTpaMH COCTOSIHMSL Ta3a B
M30IIpoLECCaxX; AIEKTPU3ALMs Tell, B3aUMOJEHCTBHUE 3aps/10B, HArpEBaHUE MPOBOJIHUKA C TOKOM,
B3aMMOJICMCTBUE MAarHuTOB, JJCKTPOMAarHuTHas WHAYKLHUSA, AECHCTBUE MAarHUTHOIO IIOJIA Ha
IPOBOJAHMK C TOKOM U JBIKYIUMHCA 3apsili, 2JIEKTPOMAarHUTHBIE KOJIEOAHUS M BOJIHBI,
IOPSAMOJIMHEHHOE PAaCHpOCTpaHEHHWE CBeTa, OTPaXKEHHEe, MpeJOMJICHUEe, HUHTephepeHIys,
Tudpakiuus ¥ MONsApU3alMs CBeTa, JUCIepcHus cBeTa; (oTtoanekrpuueckuil 3ddekr, ceroBoe
JaBJICHHE, BO3HMKHOBCHME JIMHEHYATOrO CIEKTpa aTOMa BOJIOPOJAA, €CTECTBEHHAas U
HCKYCCTBEHHas paJiMOaKTUBHOCTH;

[TPO3 BiiageHue OCHOBOIONAralOUIMMH (PU3NYECKUMHU TOHATUSMU U BEIMYHMHAMU,
XapakTepu3yrIuMy (U3NYECKUe Mpolecchl (CBA3aHHBIMU C MEXaHHYECKUM JBH)KEHHEM,
B3aUMOJICHICTBHEM TeJI, MEXaHMYECKHMMH KOJEOAHUSMH M BOJHAMH, aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BELIECTBA, TEIUIOBBIMU IPOLECCAMH; JJIEKTPUYECKUM W MAarHUTHBIM IOJIIMH,
DIIEKTPUYECKHUM TOKOM, OJJIEKTPOMArHUTHBIMH KOJEOAHUSIMH H BOJHAMH; ONTHYECKUMHU
SIBJICHUSIMU; KBAHTOBBIMHU SIBJICHUSIMH, CTPOCHHEM aTOMa U aTOMHOTO s/pa, pailOaKTUBHOCTHIO);
BJIQJICHHE  OCHOBOIOJIATAIOIIMMU  aCTPOHOMMYECKUMH  TOHATUSIMH,  MO3BOJSIOIIMMU
XapaKTepu30BaTh IPOLECCHl, IPOUCXOIALIME Ha 3BE34aX, B 3BE3JHBIX CHUCTEMax, B
ME)XTalaKTH4YECKON Cpelie; ABM)KEHNE HEOECHBIX Tell, IBOJIIOLIMIO 3Be3/] U Beenennoii;

[TP04 BnaneHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU M TEOPUSAMHU (3aKOH BCEMHPHOTO
tarorenus, I, II u III 3akoHbl HprOTOHA, 3aKOH COXpaHEHHsS MEXAHUYECKOW SHEPruH, 3aKOH
COXPaHEHUs UMITYJIbCA, IPUHIIMII CYNIEPIIO3ULMH CUJI, IPUHIUI PABHOIIPABHOCTH NHEPLIMAIBHBIX
CUCTEM OTCYETa; MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPUIO CTPOEHUS BEIECTBA, I'a30BbIE 3aKOHBI,
NEPBBI 3aKOH TEPMOAMHAMHUKH; 3aKOH COXPAaHEHUsS JJIEKTPUUYECKOro 3apsaa, 3akoH KyioHa,
3akoH OMa Juid ydacTka Lemnu, 3akoH Oma JUIsl TOJTHOM 3JIEKTPUYECKON 1enH, 3aKoH Jxoyns -
Jlenna, 3aKkOH D2JEKTPOMarHMTHOM MWHAYKLHH, 3aKOH COXpPAaHEHMsI DHEPIHUH, 3aKOH
IPSIMOJIMHENHOTO pacpoCTpaHEHHS CBETa, 3aKOH OTPAKEHMsI CBETA, 3aKOH IIPEJIOMJICHUS CBETA;
3aKOH COXPAaHEHMsI SHEPTUH, 3aKOH COXPAHEHMs UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsa, 3aKOH COXpaHEHHsI MaCCOBOI'0 YMCIIa, TOCTY ATl bopa, 3aKOH paoakTUBHOIO pacnana);
yYBEpEHHOE HCII0JIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e (PU3NYecKUX SBICHUH U
IPOLIECCOB;

[TPO5 YMeHue yuyuThiBaTh TpaHMIlbl IPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJEINEH:
MaTepuaibHas TOUKa, MHEPLMAJIbHAs CUCTEMa OTCUYETa, UACATbHBIN ra3; MOJEIN CTPOSHUS ra30B,
KUAKOCTEN U TBEPJIBIX TEJ, TOUEUHBIH AIEKTPUUECKUH 3aps/l, AA€pHAs MOJENb aTOMA, HYKJIOHHAs
MO/JIeIb aTOMHOTO sJIpa MPH pelIeHnH (PU3NUecKux 3ajay;

I[IPO6 Bnanenwe OCHOBHBIMHM METOJAaMH HAy4YHOI'O ITO3HAHMS, HCIIOIb3YEMBIMH B
¢u3uKe: MpPOBOAUTH NpsSMbIE U KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEIMYUH, BBIOMpas
ONTUMAJIBHBIA CIOCOO M3MEPEHUsS] M HCIOJIb3YysS W3BECTHBIE METObl OIEHKH MOTPEelIHOCTeN
U3MEpEeHU, MPOBOJUTH HCCIEIOBAHNE 3aBUCUMOCTEN (PU3UYECKUX BEJTMUUH C UCHOJIb30BAHUEM
NOPSIMBIX U3MEPEHHH, OOBACHATH IOJYYEHHbIE Pe3yibTaThl, HCHOIb3Ys (U3UUYECKHUE TEOpHH,
3aKOHBI U TTOHSTHUS, U JAeJIaTh BBIBOBI; COOIOAATh MpaBuiIa O€30M1aCHOTO TpyAa MPU MPOBEIECHUH
HCCJIEIOBAaHUM B paMKax y4eOHOT0 SKCIIEpUMEHTa U yueOHO-UCCIeI0BaTENbCKON 1eATeIbHOCTH
C HUCMOJIb30BAaHUEM IM(PPOBBIX M3MEPHUTEIBHBIX YCTPOUCTB M Ja0OpaTOPHOTO OO0OPYIOBaHUS;
c(OpMUPOBAHHOCTH MPEACTABIECHUIN 0 METOaX MOJyYeHUs] HAyYHbIX ACTPOHOMUYECKHUX 3HAHUM;

[TP07 CdopMHupOBaHHOCTH YMEHHs pelllaTh pacueTHbIE 3aJaud C SIBHO 3aJaHHOMN
(Gu3n4ecKoil MOJENbI0, UCHOJb3yd (U3UYECKHUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
YCIIOBHSA 33[]a4i BRIOUPATh (PU3UUECKYIO MOJIENb, BBIIEIATh (PU3NYECKHE BETMUMHBI U (OPMYIIbI,



HEOOXOUMBIE JJISl €€ PELIeHUs, MPOBOJUTh PAacyeThl U OLIEHUBATh PEATbHOCTH MOJY4YE€HHOTO
3HaYeHUs] (U3NYECKOM BEIMYMHBI; pEIIaTh KauyeCTBEHHbIE 3a/lauM, BBICTpAaWBasl JIOTUYECKU
HENPOTUBOPEUMBYIO LIEMIOUKY PACCYXAECHUN C OIIOPOH HA M3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznueckue SBICHHUS;

ITPO8 CdhopMUpOBaHHOCTb YMEHHS MPUMEHSTH MOJYYEHHBIC 3HAHUS 711 OOBSICHEHUS
YCIIOBHH MPOTEKaHUs (PU3NUECKUX SIBICHUH B IPUPOJIE U IS IPUHIATUS IPAKTUYECKUX PEIICHHUH
B TIOBCEJHEBHOM MKHU3HU HJsi oOecrneueHUs 0e30MacHOCTU MpU OOpaleHUH ¢ OBITOBBIMU
npubopaMu ¥ TEXHHUUYECKUMH YCTPOHCTBAMHM, COXPAHEHHS 3JI0OPOBbSI U COONIOJICHHS HOPM
9KOJIOTHYECKOr0 MOBEJCHHS B OKpY’Kalollel cpesie; MOHUMaHue HEOOXOJIMMOCTH IMPUMEHEHUs
JOCTIDKEHUH (PU3MKH M TEXHOJIOTUHN ISl pallHOHAIEHOTO IPUPOIAONIOIB30BAHNUS;

[TP09 CdopMUpPOBaHHOCTh COOCTBEHHOW MO3UIMU IO OTHOIICHUIO K (pu3uveckoin
uHpOpMaLMK, TOJTY4aeMOW W3 pa3HbIX HCTOYHHUKOB, YMEHHUH HCIIONB30BaTh IH(PPOBHIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiICHUs] y4eOHOU U
HAYYHO-TIOMYJIIPHOW HMH(OPMALMU; pPAa3BUTHE YMEHHMH KPUTUYECKOTO aHaju3a I0JIydaeMou
nHpopMmanuu;

OO01mue KOMIIETEeHIIUH

OK 01. Boeibupars cnocoObl pemeHHst 3anad Mpo(hecCHOHATBHOW AEATEIbHOCTH
MPUMEHHUTEIHHO K Pa3IMUYHBIM KOHTEKCTAM;

OK 02. OcymiecTBisATh MOUCK, aHATU3 ¥ WHTEPIPETANI0 HHPOPMALIUU, HEOOXO0AUMON
JUTSI BBITIOJTHEHUS 337124 MPO(eCcCHOHANBHOM e TEIIbHOCTH;

OK 04. D¢} dexTrBHO B3aMOACHCTBOBATH M pab0OTaTh B KOJUIEKTUBE M KOMaH/IE;

OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKPYXKAIOLIEH Cpelbl, pecypcocOepekeHuIo,
3 PEKTUBHO ACHCTBOBATH B UPE3BBIYAWHBIX CHTYAIIUsX;

B pamkax mnporpammbl y4eOHON  OUCIHUIUIMHBI OCBAaMBAIOTCS  JUYHOCTHBIC,
MeTanpeIMETHbIE U MPEAMETHBIE PE3YbTaThl C cooTBeTCTBUU ¢ TpeboBaHusIMU PI'OC cpennero
o0mero oOpa3oBaHUsI.

B pamkax mnporpammbl y4eOHON  TUCIUIUIMHBI ~OCBAaMBAIOTCS  JTUYHOCTHBIEC,
MeTanpeIMETHbIE U MPEIMETHbBIE Pe3yJIbTaThl C COOTBETCTBHU ¢ TpeOoBaHusIMU OI'OC cpennero
o011ero o0pa3oBaHus.

1.3. ®opmMbl KOHTPOJISI M OLlCHMBAHUS
[IpenMeTOM OLIEHKM CIIy’)KaT JIMYHOCTHBIE, METAlIPEIMETHbIE W  IPEIMETHBIE
pe3yabTaThl, CHOPMUPOBAHHOCTH OOITUX KOMIIETEHITUI
Tabnuua 1 KoHTpoib 1 olleHKa OCBOEGHUs y4eOHOM JUCHUIUIMHBI IO TeMaM (pa3zenam)

(DNeMeHT ®DopMBI KOHTPOIIS U OICHUBAHUS
yaeOHOH
Texkynuili KOHTPOJIb [IpomexyTouHas arrecTanus
ITUCITUTLTAHBI
MeTobI OLIEHKH [IpoBepsiemble Metoapl ouienku |[IpoBepsiembie
(3anonnsiemcs 6 IIK, OK, V, 3 /K, OK, V, 3
coomeemcmaeui ¢ (ons (05
0OWeobpazoeamen
bHBLX
pazoenrom 4 paboueil  |obweobpazoeamenbHbIxX oucyunaun OK, JI,
v, 17)
npocpammoi) Oucyunaun OK, JI, M, I1)
\Bgeoenue. 'Y CcTHEI ompoc OK07 JIP09 MP0] 3auem c oyenxou |(OK — 01,02,04,07
Dusuxa u Memoowl I1P01 , konmponenas |[1P —
Hayuno2o nosHanus paboma 01,02,03,04,05,06,0
Pasnen 1. Mexanuka 7,08,09
VIP -04,07,09,13,14
MP —




Temal.l. Pemenne 3agau ¢ OKO01
(OCHOBEI npodeccuonansHoii  [(OK02 JIP04 MP03
KHHEMAaTHKH. HAIIPABIEHHOCTHIO [TPO3
[1P04
[1P05
Temal.2. Pemienue 3ama4 ¢ OKO07 JIP09 MP05
OCHOBBI npodeccuonansHo  |[[IP04
JIMHAMUKH. HaIpaBIeHHOCTBIO [1P06

Tema 1.3 3aK0oHBI
COXpaHEHHUS B
MEXaHUKE.

UlaGoparopHas pabora
«CoxpaHeHue
MEXaHUYECKOU
PHEPTHUH TTPH
JIBHOKCHUU TCJIa 110
IMEelCTBUEM CHJI
TSHKECTH U YITPYTOCTH

OKO1, JIP09, MPO3,
MP12,

[1PO3,

[1P04,

[1P06

Pazmen 2. MonekymsipHast pU3uKa ¥ TEPMOJUHAMHKA

Tema2.1 UTabopartophas padora |[OK04, JIP09, MP04,
OCHOBBI «M3yuenne onHoro n3 MP12,

_ [M30IPOLIECCOB.» [1P02,
MOHeKyﬂﬂpHov Pemenne 3amad ¢ [1P03,
KHHCTHHCCKO mpodeccuonanpaoit  |[[IP0OS
Teopuu. HAIPaBJICHHOCTHIO

Tema 2.2 Pemenue 3amgad ¢ OKO1
OCHOBEBI MmpodecCHoHaNbHON OKO02, JIP09, MPO03,
TepMOMHAMUKH, [HAPABIEHHOCTBIO MPOS,
[1P02,
[1P06,
Tema 2.3. UTaboparopnast pabora |[OK04, JIP04, MP04,
ArperarHble «OnpeneneHue MP12,
BJIAXKHOCTH Bo3ayxa». [[IP02,
COCTO
TOARIA Peumienue 3amau ¢ [1P06
BelllecTea anoq)eCCHOHam)Hoﬁ
thasoBbie HarpaBIeHHOCTHIO
MepeXOoabl

IPaznen 3. DnekTpoguHaMuKa

2.«M3yueHue 3aKOHOB
MOCIIEA0BATENBHOIO U
[apajieabHOro
COCTMHEHNI

Tema 3.1 UTabopatopnast padora |[OK02, JIP04,

DreKTpHYecKoe «Omnpenenenne MPO3,

oJe. PIEKTPUYECKON [1P04,
€MKOCTH 11P06,
KOHEHCATOPOBY. [1PO7
Pewenne 3anay ¢
mpodhecCHOHANBHON
HAIPaBIEHHOCTHIO

Tema 3.2 Taboparopusie padots|{OKO01

3aKOHBI 1. «M3mepenue D/1C u|OK04, JIP04,

OCTOSHHOTO  [PHYTPEHHEro MPO1,
COITPOTUBJIEHUS [1P02,

Toka. MCTOYHHKA TOKA.) [1P04

01,03,04,05,08,09,1
2




[IPOBOTHUKOB.)»
Pemrenne 3amau ¢

HAITPAaBJICHHOCTBIO

po¢eCCHOHATTEHOM
HATPaBICHHOCTHIO
Tema 3.3. | Pemenue 3amau ¢ OKO02, JIP14,
DieKTprdecKuit npodeccuonansuoit  [MP04,
HaIPaBJICHHOCTHIO [1P02,
ToK [1P07
[Pa3JINYHBIX
cpenax.
Tema 3.4. Pemienue 3ama4 ¢ OKO07, JIP14,
MarHUTHOE npodeccruonansuoit  [MP04,
HaIPaBJICHHOCTHIO [1P02,
[OJIE. P07
Tema 3.5 JlabopaTopHas OKO04, JIP14,
(DJIEKTPOMArHUT pabora «U3yuenne [MPO4,
[1P02
Hasg MHIyKus., Lo TCHHA ’
DIIEKT i [[IPO7
POMAarHUTHOM
VHTYKLUWD.
Pemenue 3amau ¢
podeCCHOHAIBHON
HAaIpPaBJICHHOCTHIO
IPaznein 4. Konebanus 1 BOJIHEL
Tema 4.1 Perienue 3aga4 ¢ OKO07, JIP09,
Mexannueckue [Mpodeccnonanmsuonn  MPO3,
HAIPaBJIEHHOCTHIO [1P03,
KoJIeOaHHS U P07
BOJIHBI.
Tema 4.2 UTaboparopnast pabora |[OKO1, JIP09,
DJIeKTPOMArHHT «Uzyuenue padotsr  |MP03, MP0OS
Tparcopmaropar. [1P02,
HpIe K0He6aHM;{PemeHI/Ie 3a/1a4 ¢ [TPO3,
1 BOJTHEL. npodeccuonanpaoit  [[TP0O9
HATPaBJICHHOCTHIO
IPaznen 5. OnTrka
Tema 5.1 JlabGopatopHas OKO1, JIP0O4,
Ipupona ceera. paboTa MP04,
«Ompenenenme [1P02,
MoKa3aTesist [1PO8
MPEIOMIIEHUS
CTEKJIa».
Pemenue 3amau ¢
npodeccnoHaNbHOMI




Tema 5.2 UTabopatopnast padbora |[OK02, JIP09,
BosHOBEIE «Onpenenenne nnuusl MP04, MP12,
o CBETOBOM BOJIHEI C 11P02,
CBOKMCTBA CBETA. OMOILBIO R
M paKIMOHHOM
[PEIIETKIDY
Pemenue 3amau ¢
pohecCHOHATBHOMN
HaTPaBJICHHOCTHIO
Tema 5.3 'Y CTHBIN OITpoC OKO1, JIP04,
CoenuanbHast 1}{%’824’
Teopus 1POS
OTHOCHUTEIIBHOCT,
u
IPazmen 6. KBanToBas ¢uznka
Tema 6.1 Pemenue 3amad ¢ OKO004
KeanToBas npodeccuonansnon  (OK02, JIP04,
HaIPaBJICHHOCTHIO MPO04, MP12,
OITHKA. [1PO1,
[1P03,
[1P0O5
Tema 6.2 Pemenue 3agau ¢ OKO07, JIPO4,
dusnka aroma upodeccuonansuoii  MP04, MP12,
HaIPaBJICHHOCTHIO [1PO1,
aTOMHOTO siipa [1PO3,
[1P05
IPaznen 7. Ctpoenue Beenennoit
Tema 7.1 'Y cTHBIH orpoc OKO01, JIP13,
Crpoenne 1;{/[}1)3001%
ComHevHoM P06,
CUCTEMBI [1P0S
Tema 7.2 Y CTHBIN onpoc OKO02, JTP03,
OBOJIONHUS 1;{/[}1:0031 ’
Bcenennon P09

2. OneHoYHbIE CpeaAcCTBa TEKYIIECI0 KOHTPOJISA YCIIEBAEMOCTH U KPUTEPUH OLCHKHA

Bapuanr 1

1. B kakoii 3a1a4ye map MOKHO CUNTaTh KaK MaTEPUAIbHYIO TOUKY?
1) Paccuurtath mepuoj oOpallleHuss BOKPYT 3e€MJIM HCKYCCTBEHHOI'O CIIyTHHMKAa — MIapa

paarycom

2) Paccuurare cuny Apxumenaa, IEHCTBYIOIIYIO B BOJE Ha JEPEBSIHHBIN LIap paglycom

10cm.

KonTpousbnslii cpe3 Ne 1 3a 1 cemectp

20m .

1. Tonpko B 3amaue 1.
2. Tonpko B 3agaue 2.

3.HuBoO

JHOW M3 JABYX 3a1ad.




2. B kakom ciyuae IBH)KEHUE paBHOMEPHOE?

1) Iloe3nm MeTpomosMTEeHA ABUKETCS 10 paBHOMEPHOMY y4acTKy IyTH. OH npuObIBaeT Ha
KOKIYI0 CIEAYIOUIYI0 CTAHLUUIO W OTIpaBiseTcs OT HeE uepe3  OJUHAKOBBIC
MIPOMEXYTKH BPEMEHHU.

2) ChoyTHHMK JBMXKETCS 10 OKPY)KHOCTH BOKPYT 3eMJIM U 3a JII00bIe paBHbIE IPOMEXKYTKH
BPEMEHH MPOXOAUT OJIMHAKOBBIE PACCTOSHUS.

I.Blu?2.
2.HuB 1, Hu BO 2.
3.Tonbko BO 2.
4. Tonbko BO 1.
3. Kakast u3 ¢popMyn COOTBETCTBYET ONPEACICHUIO CKOPOCTH?

A
1. 5=22 2. =6 +b. 3. v=vaS. 4.v=aR?
At
4.KakoB MOIynb TOJHOrO nepemenieHus: ¢pyrdonucra, ecau oH npobdexkan no ¢yrooasHOMY
notro Ha ceBep 40m , 3arem 10 Ha BocTOK, motom 10m Ha ror, 3arem 30 Ha BOCTOK?

1.9Om. 2.50m. 3.0Mm. 4. 10m v/
5.ITo rpaduKy 3aBUCHMOCTH CKOPOCTH OT BPEMEHHU ONPEACITUTE  20f—————— = yTh,
npoiaeHHbIN 3a 3¢ ? Bl ————— 1!

1.15m.  2.45m. 3.22,5m. 4.5m L e I
6.KakoBo 1eHTpOCTpeMuUTEnbHOE ycKopeHue JIyHbI, eciu oHa e i B S
JBIDKETCS BOKPYr 3eMJid 10 TNPUMEPHO KPYroBoil opoute B i Y
paguycoM 384 000xm co ckopocThio okono 1020/ c?

1. 2,7m/c*. 2. 0,0027 m/c?. 3. 0,27m/c*.  4.0,027 m/c>.

7.Ha xakoe paccTositHuE OT MOBEPXHOCTH 3eMJITU YIAIUTCA MY 32 2¢, €CJIM OH OpOIlieH BBEPX CO
ckopocThio 20Mm/c ?

1.60m. 2.40m. 3.30m. 4.20m.
8.KT0 OTKpBUI 3aKOH MHEpLUN?
1. Apucrorens. 2. U. HetotoHn. 3. Jxoyinb 4. Tanunei.

9. Kakoe yTBepsk/IeHHE O paBHOICUCTBYIONIEH BCEX CUJI MPUIIOKEHHBIX K TETYy MPaBHIBHO, €CIIN
OHO JIBUYKETCS PAaBHOYCKOPEHHO U MPSIMOJIMHEUHO?
1. PaBHa HyI10.
2. PaBHa HyIIIO WM MOCTOSTHHA IO MOJYJIIO U HAMPABIICHHUIO.
1. He paBHa HyJ10, TOCTOSTHHA IO MOJYJIIO U HAMPABIICHUIO.
2. He paBHa nyimo, mepeMeHHa 1Mo MOAYJII0 U HaIllPaBJICHUIO.
10.Kakast u3 npuBeZieHHbIX (POPMYIT BBIpa)KaeT 3aKOH BCEMUPHOTO TATOTEHHS?

1LF=mb. 2.F:G%. 3. F=uN. 4F=kx

11. KakoBo 3HaueHHE MOyl pAaBHOAECHCTBYIOIIEH CHUJI, €CIIM Ha TEJIO IEMCTBYET CUJa TSHKECTH
30H wucuna 40H , HanpaBiieHHas! TOPU30HTAIBHO?
1.50H. 2.70H. 3. 10H. 4.45H

. M
12.KakoBa macca Tena, eciu noa aeiicreuem cuiisl 104 Terno aBukeTcs ¢ yckopenuem S—-?
c

1.2xk2. 2.50ke. 3. 5ke 4. Macca MOXeT ObITB JIFO0OM
13.YenoBek Maccoii S50xe pemrms HMCCIEAOBaTh 3aBHCHUMOCTh CBOErO Beca OT YCKOPEHHS
BEePTHKAIBHOTO JBIKEeHHUs. KakuMu ObUTH TTOKa3aHUs MPY>KUHHBIX BECOB MPH JBMKCHUU JTH(TA C

M M
yckopenueM | —-, HanpasieHHbIM BHU3? (g ~10—)
c c



1.50H 2. 550H 3.500H 4. 450H
14.Macca 3emMau npuMEpHO B 330000 paszMeHblie mMacchl ConHua. Yemy paBHO OTHOLICHHME

CHJIBI BCEMHUPHOI'O TAroTeHust F,, aeWctByromeil co croponsl ConHua Ha 3emito, K cuie F,,

JISUCTBYIOIIEH cOo cTopoHbI 3emuin Ha ComnHiie?
1. 330000 2.1 3.575 4. 330
15.1MIap maccoii 0,2 xr O6po1ieH co ckopocTbio SM/ ¢. KakoBa kuHeTH4eckas SHeprus mapa?

1.0,5x. 2.5k 3.2,5 k. 4.1 Ik

16. JIBe Tenexxku, mprkaThie APYT K IPYTY U CKUMAIOIIKE IPYKUHY, OTIYCTUIH (pHC. §).
Korna npyxuna pacupsMuiace, TeIekKa Maccoi 5 Kr mpuobpena ckopocts 3 m/c. Kakosa
CKOpPOCTb BTOPOM TEJICKKU Maccou 2,5 kr?

1.6 m/c. 2.1,5m/c. 3.3,75m/c. 4.7,5wm/c.

17. IlonbemHBbIN KpaH noaHsu1 rpy3 Maccor 100 xr Ha BbicoTy 5 M 3a 10 c¢. KakoBa MOIITHOCTB,

pa3BHuBaeMasi KpaHOM?
1.0,5xBt. 2.45xBt. 3.5 kBT 4. 0,002 xBr.
18. 3akoH coXpaHEHUs1 UMITYJIbCa BBIIIOJIHSAETCS. . .

1. Bcerma.
2. TOJBKO B MHEPIMAIBHBIX CUCTEMAaX OTCUETA HE3aBUCUMO OT HAJTUYHS TPEHUS.

3.00513aTeNIbHO MPH OTCYTCTBUU TPEHHUS B JIFOOBIX CUCTEMAaX OTCUETA.
4. TobKO B MHEPIHUATBHBIX CHCTEMaX OTCUETA MPU OTCYTCTBUH TPCHHUS.
19. Kakyto paboTy J0JKEH COBEPUIMTh aBTOMOOMIIb, YTOOBI YBEITUYUTH CKOPOCTh ¢ 54 KM/4 JI0
108 xkm/4? Macca aBTomo0mist 1200 xr.
1. 27 xlx 2. 405x/x 3. 75xdx 4. 575 xJx

20. Jlowage nepemMeniaeT Canu ¢ rpy30M Ha paccTosiHue 2 kM, npuiaras ycunue 700 H.
Omnpenenute COBEPUICHHYIO ITPU 3TOM pabOTy, €CJIM HallpaBJICHUs IEPEMELICHHS U CUJIbI
COCTaBIAIOT yroa 30°.

1 LAMOx 2. 121 MIx 3. 0,7 M/DK 4. 2,9 MJTx

Bapuanr 2

1.B kakoii 3aa4ye caMOJIET MOKHO CUMTATh KaK MaT€pUAIbHYIO TOUKY?
1) OnpenenuTs CPEAHIOI0 CKOPOCTh CAMOJIETa TIO0 U3BECTHOMY PACCTOSTHUIO MEXIY JBYMS
ropoJamMH ¥ BpEMEHH MOJETA.
2) OmnpenenuTh MyTh, TPONUACHHBIN caMOJIETOM 3a 2y TPU U3BECTHOM 3HAYEHUH CKOPOCTH
€ro JABM)KCHHS.
1.Hu B otHOM U3 OBYX 3ajau.
1. Bzagagax 1 u 2.
2. Tonwko B 3agaue 1.
3. Toabpko B 3amaue 2.
2.YKaxuTe BEKTOPHYIO BEIUYHHY.
I.ITyte. 2. Temneparypa. 3. CKOpOCTb. 4. Bpems

3.Kakast u3 ¢popMys COOTBETCTBYET OINPENIEIEHUI0 YCKOPEHUS?
2 2

l.g:A—g. 2. g=§)+5t. 3. a=2. 4.S=V0t+£
At R

4 KakoB MOIy/b TIOJHOTO TiepeMemnieHusi GyToonucTa, eciu oH mpodexan mo ¢yrooapsHOMY
notro Ha ceBep 40m , 3arem 10m Ha BocTOK, motom 10.m Ha ror, 3atem 30m Ha 3aman?



1.50a.  2.90m. 3.40m.  4.10y13u. /e
5. Ilo rpaduky 3aBUCHMOCTH CKOPOCTH Tejla OT BPEMEHM OIpEAEIUTe P ;
yTh, IPOUJAEHHBIN 3a 3¢ ? 6f-———— y, :
1.9m. 2.3m. 3. 18m. 4.2 m. dpraacagl 1 4
6.KakoBO LIEHTPOCTPEMHTENIBHOE YCKOpEHHE 3eMJIM, €Cld OHa 2 | L4
nBuxkeTcst BOkpyr CoJiHIIa 110 IPUMEPHO KPYTroBOM opOUTE paanycoM o, 2{ ; L

150 man kv CO CKOPOCTBIO 0KOJI0 30KkM /C?
1.6m/c”. 2. 0,6m/c*. 3. 0,006m/c’.  4.0,06 /.

7.Ha xakoe paccTositHuE OT MOBEPXHOCTU 3eMJTU YIAIUTCA MsY 32 2¢, €CJIM OH OpOIlIeH BBEPX CO
ckopocThio 10m/c?
1.40m. 2. Om. 3. 10m. 4. 20m.

8. EnunHuneit namMepenus Kakon (U3M4eCcKOr BEIMYUHBI SBIISCTCS HBIOTOH?

1. Maccsl. 2. Cunbl. 3. PaGoTsl. 4. DHeprus
9.Kakoe yTBeprk/ieHHE O PaBHOJCHUCTBYIOIICH BCEX CHJI MPUIIOKEHHBIX K TEJy MPaBUIbHO, €CIH
OHO JIBIKETCA C TTOCTOSIHHOM CKOPOCTHIO?

1.He paBHa HyI110, TOCTOSIHHA IO HAIIPABIEHUIO, HO HE TI0 MOJYIIIO.

2.PaBHa HyI10

3.PaBHa HyIIO0 UK OCTOSIHHA 110 MOYJIIO M HAlIPaBJICHHUIO.

4.He paBHa HYJI0, TOCTOSIHHA TI0 MOJYJIIO U HAIIPaBJIEHUIO.
10.Kakast u3 npuBezieHHbIX opMyIT BeIpakaeT 3akoH ['yka?
m,m,

R

3.F=—kx. 4. F =ma

l.F=uN. 2.F=G

11.KakoBa ’XKeCTKOCTb HpPYXHHBI, €ciM Hoj neiictBueM cuibl 20H npyxuHa JnHOM Lwm
yamuHWIack Ha 0,1w ?

1.202 2. 200E 3. 0,2E 4. 2E

M M M M
12.KakoBsl CKOpPOCTb MU YCKOPCHHUC JABUXXCHUA TCJIa, CCIU paBHOﬂeﬁCTBYIOHlaH BCCX CHII

NPUIIOKEHHBIX K Tely Maccoil 3xe, paBHa 6H ?

. M
1.CxopocTb MOXeT OBITh JIF000M, 8 yCKOpeHHe 2—- .
c

2.CKOpOCTh, YCKOPEHUE 2% .
c
3.CKOpOCTh U YCKOPEHUE MOTYT OBITh JIFOOBIMH.
4.Cxopocts 18 l—~, a YCKOpEHHE 2%.
7 c

13.YenoBek Maccoit S0xe pemmsl HUCClIEAOBaTh 3aBHCHUMOCTh CBOEro Beca OT YCKOPEHHS
BCPTUKAJIBHOI'O ABVXCHUA. Kaknmu ObuIH ITOKa3aHust IMPY>XUHHBIX BECOB IPHU ABHKCHUHN J'II/I(I)Ta C

M 0 M
YCKOPEHUEM IC—2 , HaIlIpaBJICHHBIM BBepx? (g = IOC—2 )

1.50/ 2. 51H 3. 5H 4. 550 H

14.Macca JIynsl npumepHO B 81 pg3zMEHbBIIE Macchl 3eMiad. UeMy paBHO OTHOIIEHHE CHIIBI

BCEMHUPHOI'O TATOTEHHUS F|, IENCTBYIOIIEN CO CTOPOHBI 3eMin Ha JIyHy, k cuiie F, , nefcTByOImEen

co ctopoHs! JIyHbl Ha 3eMit0?

1.i 2. 1 3.81 4.1

81 9
15.KoteHnok 3abpaics Ha AepeBo Ha BbicoTy 3 M. Macca kotenka 0,2 kr. KakoBa
MOTEHIMAIbHAsL SHEPrusl B3aUMOJICUCTBUS KOTEHKA ¢ 3eMieii?

1.0,6 Tx. 2.02 k. 3.6 k. 4.3 Ix.



16. ITnacTunuHOBBIHN mapuk Maccoi 20 T JIeTUT co CKOpoCcThio 60 M/C, CTAIKMBAETCS C TAKUM
KEe  TMOKOSIIKMMCS HIApUKOM U MpUIMIAeT K Hemy. KakoBa CKOpOCTh IIapuKOB MOCTIE
CTOJIKHOBEHUSA?

1.30 m/c. 2. 120 m/c. 3.15wm/c. 4. 10 m/c.
17. TlomweMHubI# KpaH noansu1 rpy3 Maccor 300 kr Ha BeicoTy 10 M 3a 15 ¢. KakoBa MoniHocTb,
pa3BuUBaeMas KpaHom?
1.0,2 kBr. 2.45kBt. 3.2 kBrT. 4. 0,005 xBT.
18. 3aKkOoH coXpaHEeHUS TOJTHON MEXaHUYECKON IHEPTUH BBITTOIHSAETCS. ..
1. TOBKO B MHEPIIUAIBHBIX CUCTEMAX OTCUYETA HE3aBUCUMO OT CHJIbI TPEHHUSI.
2. 00s13aTeNIbHO MPU OTCYTCTBUU TPEHUS B JIFOOBIX CUCTEMaX OTCUETA.
3. TOJIbKO B MHEPLHAIBHBIX CUCTEMaX OTCYETA MPU OTCYTCTBUM TPEHUS.
4. Becerna.
19. Kakyto paboTy JOKEH COBEPLINTH YEIOBEK, YTOOBI YBEIIMUUTH CKOPOCTh CBOETo Oera ¢
3,6 km/4 10 7,2 kM/4? Macca yenoBeka 60 K.
1. 116 Ix 2. 64 Ix 3. 90 Ix 4. 120 Ox
20. Benocuneauct, ABMKYIIUNICA CO CKOPOCTHIO 5 M/C HAKIIOHSIETCS U MOIXBATHIBACT
Jexauuil Ha 3emiie prok3ak maccoil 10 kr. Kakoii cTaHeT CKOpOCTh BEIOCUIIEANCTA, €CIIU €TI0
macca ¢ Benocunenom 90 xr?

1. 45m/c 2. 5m/c 3. 3m/c 4. 2,5wm/c

KonTpoubsnasi paéora 3a 1 cemectp.
Bapuanr 1

1. [TuceMeHHO OTBETHTH Ha BONPOC: (pa30BbIe MEPexoabl.
2. Pemuth 3amaun
1. Teno maccoii 500 r (m) Gpomeno ¢ BeicoThl 10 M (/) HaJ TOBEPXHOCTHIO 3EMIIH CO
ckopocthio 10 m/c (V). Kakoii Oyaer kuHetuueckast sHeprus tena (E) B mxoynax (o) B
MOMeHT mnpusemnenus? (YckopeHue CcBOOOAHOrO majeHus (g) cuutath paBHbIM 10 M/c?)
JlBurasice 1o mocce, Berocunenuct npoexai 900 m 3a 1 MuH, a 3aTeM 10 IUI0OXO0M Jopore
mpoexai 400 m co ckopocThio 10 M/c. OnpenenuTs CpeTHIOI CKOPOCTh BETOCUTICUCTA Ha
BCEM ITYTH.
3. UneanbHblii ra3 copepimi padoty 260 J[ 1 py ’TOM BHYTPEHHSS SHEPIHs ra3a yBeIuuniIach
Ha 260 J[x. Kakoe koJm4ecTBO TEIIOTHI OJYYHII T'a3 B TOM nporecce?

Bapwanr 2

l. [TuceMeHHO OTBETUTH HAa BOIPOC: KHHETHYECKAs SHEPTHUl.

2. Pemuts 3agaun

1. B 3akprIThIif cocyn o6bemMoM V = 10 11 moMenaroT HeCKOJIBKO Karelb BOJIbI OOIIEei Maccoi T
= 0,258 r. 3aTeM HaYMHAIOT YBEIMYMBATH TEMIIEPATYPy COCYJa HACTOJIBKO MEUIEHHO, UYTO BCE
BpeMsl OAJICP>KUBAETCS PABHOBECHE MEXY MapoM M KUAKOCThIO. [Ipu Temneparype t =27 °C


http://pandia.ru/text/category/velosiped/

BOJIa MOJIHOCTBIO uctapsiercs. Onpeaenure JaBIeHrue P HACBHIIIEHHBIX MTapOB BOJIBI IPH
TeMmmeparype t =

27 °C.

2. UneanwHbrii a3 copepmui padoty 300 Ik u mpu TOM BHYTPEHHSIS SHEPIHs ra3a
yBenuumiachk Ha 300 [Ix. Kakoe koau4ecTBO TEIIOTHI MOJYYHII ra3 B 3TOM Ipoiecce?
OtsBert:- Ix

3. JIudT nBuKeTCS BBEPX C YCKOPEHUEM a = 2 M/C B HEM HaXOJIUTCS Maccaxup maccoi 50
Kr.UeMy paBeH MOJyJIb CUJIbI TSKECTH, TCUCTBYIOIIECH Ha maccaxupa’?

Oter:_ H

Bapwuant 3

1. IluceMEHHO OTBETHTH Ha BOMPOC: U3OMPOLIECCHI.

2. Pemmwts 3a7aun

1. [Tpyxwuna xectrkoct k = 104 H/M 0THUM KOHIIOM IIPUKpEIJICHA K HETIOABIKHOM Orope, a
K Ipyromy ee KoHIy npuioxxuiau cuiy F = 1000

H. Onpenenute pacTsikeHHE MPYKUHBL.

Otsert:- CM.

2. Teno maccoit 600 r (m) OporieHo ¢ BeicoThl 9 M (h) Hax MOBEPXHOCTHIO 3eMIIH CO
ckopocteio 11 m/c (V). Kakoit Oyner kunerndeckas 3ueprus tena (E) B mkoymsax  (Ix) B
MOMEHT mnpuszemiieHus? (YckopeHue CcBOOOAHOrO nmaaeHus (g) cuutarh paBHbIM 10 Mm/c2)
3. UneanpHblii ra3 copepuimi padoty 420 [k v mpu 3TOM BHYTPEHHSSI SHEPrus rasa
yBenuumiiach Ha 420 JIxx. Kakoe koaum4ecTBO TEIIOTHI MOIYYHII a3 B 3TOM Ipouecce?

Bapuant 4
1. [TcbMEHHO OTBETUTH Ha BOMPOC: KOJTUYECTBO TEILIOTHI.
2. Pemuts 3agaun
1. JIudt nBuxkeTcs BBEpX C yCKOpeHUeM 2 M/c?, B HEM HaxoauTcs naccaxup mMaccoit 50 kr. Uemy
paBeH MOAYJIb CUJIbI TSXKECTH, ACHCTBYIOIIEH Ha maccaxupa?
Otser:. H
2.Bpuncnuth myTh, KOTOpBIM mpoexan 3a 30 c BEeNOCHUIIENUCT, JBUTAIOLIMKCS C YIJIOBOM
ckopoctbio 0,10 pan/c mo okpyxHocTH paguyca 100 M.
3. B 3akpwIThIil cocyn o0beMoM V = 14 11 moMemarT HECKOJIBKO Kareilb BObl 00IIei Maccoil T =
0,258 r. 3aTemM HauMHAIOT yBEJIWYHMBATh TEMIIEPATypy COCyJa HACTOJIBKO MEIJIEHHO, YTO BCE
BpeMs MOJJIEPKUBAETCS PaBHOBECHE MEXAY MapoM U kujakoctbio. [Ipu Temneparype t = 27 °C
BOJla TIOJHOCTBIO ucmapsiercsa. Omnpenenute [aBjeHWE P HACHIIMICHHBIX TMapoB BOJBI TMpHU
TeMIeparype t =
27 °C.

KonTtpousHnslii cpe3 Ne 1 3a 2 cemecrp.

Bapuanr 1

1. Ot BOAsIHOI KaIIH, 00J12AAK01IEH YJIEKTPHYECKUM 3apsAAoM T 2e , OTHEJINJIACH

MaJleHbKasi KaIuisl ¢ 3apsaoM — 3e, Kakum cran 3JIEKTPUUYECKH I 3apsi]l OcTaBLIeicst
4acTu Kanjam?



1. —e.
2. +5e.
3. —oe,
2. Kakoe HanpaB/ieHHe IPUHSATO 32 HANIPABJIEHHE BEKTOPA HANPSIKEHHOCTH
3JIEKTPUYECKOro moJjsi?
1. HanpaBneHnue BeKTOpa CHUJIbI, ACHCTBYIONIEH HA TOYSHYHBIN MOJIOKUTEIIBHBIN 3apsi/l.
2. HanpaneHue BEKTOpa CUJIbL, JEHCTBYIOLIEH Ha TOUEUHBIN OTPULIATENbHBIN 3apsl.
3. HampaBieHue BeKTOpa CKOPOCTH OTPULIATEIBHOIO TOYEUHOT'O 3aps/ia.
3. B kakoMm cirydae padoTa NpH nepeMelieHuH JIEKTPHYeCKOro 3apsiia B 3JIeKTPHYeCKOM
1oJie paBHA HYJII0?
1. Ilpu nepemerienun 3apsiia BAOIb CUIOBON JTUHUHU.
1. Ilpu nepemereHnH 1o 000 3aMKHYTOW TPACKTOPUH B JTIOOOM
ANEKTPOCTATUYECKOM II0JIE.
2. llpu nepemenieHNH 1o 000 TPAaEKTOPUU B OJTHOPOJIHOM DIIEKTPUIECKOM TOJIE.
4. B kakoMm ciay4yae padoTa npu nepemMelieHNH 3JIEKTPUYECKOro 3apsiia B JJIeKTPUYECKOM
1oJie paBHA HYJI10?
1. Ilpu nepemerniennu 3apsiaa BAOIb CUIOBOM JTUHUU.
2. Ilpu nepemenieHuu 1o Jr0O00N 3aMKHYTOU TPACKTOPUH B JIFOOOM 3JIEKTPOCTATHUECKOM IOJI€.
3.Ilpu nepemenieHuu 1o 000K TPAEKTOPUH B OAHOPOIHOM AIEKTPUUECKOM I1OJIE.
5. Kakyo pa0oTy COBepIINJIN CHIIBI 3JIEKTPOCTATHYECKOI0 MOJIS PH NepeMeleHun

2K w3 Toukm ¢ MOTEHIHATIOM 20B g TOYKY € OTEHI[HATIOM 0B 9
1 40ﬂ9fc‘ 7 2Oﬂ9fc_ 3 IOﬂDfC'

6. Kongencarop ObL1 3apsizkeH 10 108 IIpu pa3psiake KOHJAEHCATOPA B JJIEKTPUYECKOM

Heny BbIIeJWIACH IHEPTUust 0,05 J{oie . Kakoii 3apsaa ObL1 Ha 00KJIaIKe KOHAeHcaTopa?
1. 1107 Kn 2 1-10*Kn_ 3 5-107°Kn

7. IlnacTUHBI IVIOCKOT0 KOHACHCATOPA UMEIOT JJICKTPHYECKH e 3apsabl T4y 4 , IVIOIIAAb

O/IHOIi TIACTHHBI O , paccTosiHue MeKIy IJIaCTHHAMH d , C kaKoii cHI0ii 0HA MIACTHHA

MNPUTATUBACT APYI'YIO, €CJIH MEKIY IMJIACTUHAMHU HAXOAUTCHA BO3I[yX?
2 2 2

q q q

L 472'80612' 5 288 3 &S

8. Kakas ¢u3nueckasi BeTH4nHA onpenesieTcss OTHOLIEHHEM PadoThl, COBEpPIIAEMOM
CTOPOHHHUMH CHJIAMH NPHU NepeMenienuu 3apsiaa ¢ no Beeii 3aMKHyYTO
3J1eKTPUYECKOI 1eNH, K 3HAYEHHIO ITOro 3apsiga?

1. YnenpHOE 2JIEKTPUYECKOE CONPOTHUBIICHUE.
2. Hampsxenne.
3. DNeKTpoABKYILAs CUIIA.
9. Kakas u3 nepe4ucjJeHHbIX HUKe (popMyJ1 BbIpa:kaeT 3akoH Oma /151 NOJTHOM Henu?
U &

== I=
1. R 2. R+7r 3. A=1UAt

10. KakoBa cuia TOKa B leNH, €CJIM HA Pe3UCTOpe ¢ JIEKTPUYECKHM CONPOTHBJICHHEM

10 Om yanpsikenne pasno 208 ?

1. 24,
5 054
3 2004

11. ITo xakoi M3 NepevYncICHHBIX HIKe GOpPMYJI BBIYUC/ISIETCH 3HAYCHHE CHJIbI,
AeMCTBYIOIIEH HA ABMAKYIIMICS 3JIEKTPUYECKUH 3apsi/l B MATHUTHOM 1oJjie?

1. ﬁ':qg_ 2. F=BIAlsma 3.F:qUBsina.



12. C kakoii cuJ10ii 1eiiCTByeT O[THOPOAHOE MATHUTHOE T0JIe ¢ HHAYKIUeil 417 ya

NPSAMOJIMHENHBIA NPOBOAHUK JAJIMHOMI 20cm ¢ rokom 104, pacnoJioKeHHbI|
NePHeHINKYJISAPHO BEKTOPY HHAYKIMU?

1. 84 2. 0 3. 8004
13. Kak u3MeHsieTcsl painyC TPAeKTOPUH JIBUKEHH S 3aPSIKEHHON YaCTULBI B OJJTHOPOIHOM
MArHUTHOM I10JI€e MePNEeHIUKYJISPHO BEKTOPY HHAYKIMHU NMPH YBeJINYEHUH €€ IHePrum B

4pasay NMacea 4acTUIbI HEe U3MEHSIeTCS.
1. VYwmenbaercs B 4 pasa.
2. VYBenuuuBaerca B 2 pasa.
3. He usmensiercs.

1,6-10"° Kn

14. Yacruna c JICKTPUIECCKUM 3apiaI0oM ABUZKETCH B OTHOPOAHOM MAarHUTHOM

noJie ¢ MHAYKuMei 2T ¢o CKOPOCTHI0 100000 xnm/c BEKTOP CKOPOCTH HaIPaBJIeH MO/

yraom 30° k Bexropy muaykumn. C Kakoii CHJI0H MATHHTHOE NOJTE AeiCTBYeT HA YacTHiy?
1 1,610 H ) 6,4-10""H 3 1,6-10"'H

15. BeiBOABI KATYIIKH U3 MeIHOTO IPOBO/1Aa IPUCOEIMHEHBI K YYBCTBUTEJILHOMY
raJbBaHoOMeTpy. B kKakoM U3 nepeYHcIeHHBIX ONBITOB raJIbBAHOMETP O0HAPYKUT
BO3HUKHOBeHHe JJIC 3/IeKTPOMArHUTHOM MHAYKIMH B KaTymke?

1. B kaTymky BCTaBis€TCs MOCTOSHHBIM MarHuT.

2. llocTostHHBIA MarHUT BpalllaeTcsi BOKPYT CBOEH MPOAOIbHON OCH BHYTPU KaTYILKH.

3. IlocTOsHHBINA MarHUT MOKOUTCSI BHYTPH KaTYLIKH.
16. Kakum U3 npuBeIéHHBIX HUKe BbipaxeHuil onpeneasiercsa I/C nnaykuunu B
3aMKHYTOM KOHType?

AD

AL 2. quBsina 3. qUBI

17. KaKI/IM Bblpa)KeHP[eM Ol'[pejle.]'lﬂeTCﬂ CBA3b MATHUTHOI'O MMOTOKA qepe3 KOHTyp C
MHIYKTHBHOCTHI0 L KoHTypa u cuiioii Toka / B KoHType?
LI?
1. LI 2. LI, 3, 2

2
18. Kontyp momanso 1000cm” gaxomures B OJHOPOAHOM MATrHUTHOM I0JI€ ¢ HHAYKIHEH

[e]
0,57 , YTOJI MeKIy BeKTOPOM B MEIyKumn u HopmMasibio Kk mosepxuoctn kourypa 00°,
KakoB MarHuTHbIi OTOK Yepe3 KOHTYp?

1. 250B6
> 2,5-10%B6
3 100086

-2
19. MarHuTHBIH NIOTOK Yepe3 KOHTYP 32 5-107¢ PaBHOMEPHO YMEHbIIAETCHA OT 10mB6 1o
0MB0 | KakoBo 3nauenne I/1C B KOHTYpe B 3T0 Bpems?

1. 0.2B
7 04B
3. 2B,

20. KaxoBo 3Ha4YeHHMe YJHEPIHH MATHUTHOIO MOJIS KATYIIKH HHAYKTHBHOCTBIO SIn npu

cute Toka B Heii 400149
1. 2Axc, 2. 04 3. 0.8

Bapuanr 2



OT BOASIHOM KaIIH, 00J1a]aK011el JJIEeKTPUYECKUM 3apAIoM — 2e  orpennaack

MaJIeHbKAasl KAILIsl C 3apsiaoM T 3¢ Kakum cran JIEKTPUYECKH I 3apsi]l OcTaBLIecst
qyacTu Kanjam?

1. —Se,
2. —€,
3. +5e.

B kakoM u3 nepe4ncieHHBIX CJIy4YaeB JJIeKTPHUYECKOe M0J1e MOKHO CUHUTATH
NMPUMEPHO OJHOPOAHBIM?

1. Ilone ToueuHoro 3apsna.

2. Tlone nByX paBHBIX IO MOAYJIO U MPOTHUBOIOIOKHBIX MO 3HAKY TOUCUYHBIX 3apPsIOB.

3. Tlone mexnay AByMs 3apsyKEHHBIMHU IIJJACTUHAMU IUIOCKOTO KOH/IEHCATOpa.
Kaxkas ¢pusnyeckasi BeJIMUUHA ONpeesisieTcsl OTHONIEHUEM MOTEHIUAJIbHOM Y HEPTrUu
3JIeKTPHYECKOr0 3apsiia B JIEKTPHUYECKOM 1oJIe K 3apsany?

1. TloTeHmMan 3JIEKTPUIECKOTO MOJIS.

2. DJEeKTpUYECKOE HATIPSKEHHE.

3. HanpsEHHOCTh 3NIEKTPHUIECKOrO MOJIs.

MeTa/uiMuecKuii map uMeeT dJIeKTpuuecKkuii 3apaa 4, paguyc mapa 10cm
HanpskéHHOCTB 21eKTpHYecKoro mousi Ha paccrosinmn 10CY ot noBepxnocrn BHe
mapa pasua 2B /M, KakoBo 3HaueHne HANPSKEHHOCTH HA PacCcTOSHAN XM o
LHeHTpa mapa?

1. 4B/m 2. 0B/m 3. 8B/m.
Kakyio pa6oTy coBepmImiIn CHJIbI 3JIEKTPOCTATHYECKOTO TOJIS MPH NepeMeleHnn
4K g3 voukn ¢ morenmuaaom 408 B rouky ¢ morenmmanom 08 ?

1. 80 1owc 7 160 o 3 10 1o
KakoBa 3Heprusi 3J1eKTPHYECKOr0 MoJIsi KOHAEHCATOPA YIeKTpoéMKocThio 10MKD
npu nanpsekenun 205 2

1. 1000 [orc 7 200D 3 2-10’3ﬂofc_

I_IBe IJIACTUHBI € 3JICKTPUICCKUMU 3apsiIaMH MPOTUBOII0JO0KHBIX 3HAKOB
PacmojgoKeHbI Ha He00JIbLIIOM PacCTOsIHUMU. H3menurcst i IHEPrus 3JCKTPHIECCKOIo

NOJISI MEKAY IUIACTHHAMY NPH YBEJINYCHHH PACCTOAHUS MEK1Y HUMH B 2pasasq
3apsaa MUIaCTHH He U3MEHSeTCs.
1. He n3menwures. 2. Ymenpmures B 2 pasa. 3. VBenuuurtcs B 2 pasa.

Kakas ¢pusnyeckasi BeJJMIUHA ONpeAe/sieTCsl OTHOLICHHEM 3apsiga Aq ,

IepPeHOCHMOro Yepe3 MonepevHoe cedeHne NPOBOIHNKA 32 HHTepBai Bpemenn A | k
3TOMY HHTEpBaTy?

1. Hampsoxenue.

2. DJEKTpUUYECKOE CONPOTUBIIEHNE

3. Cwuia ToKa.
Kakas u3 nepeuncjieHHbIX HHKe (OpMYJI BbIpazkaeT 3akoH OMa Ui yyacTka nenu?

=Y =%
| A=1IUAt. » R 3 R+r

10. B xakoM 13 nepevyuc/JIeHHbIX HUKe cIy4yaeB HA0/I0/1aeTcs siBJIeHUE TePMUYecKOoii

HOHM3aIUM?
1. HMcmyckaHue 37€KTPOHOB C IOBEPXHOCTH HATPETOr0 KAaTO/1a B TEJIEBU3UOHHON
TpyOKe.
2. HWonwnzamnus aTOMOB IIOJ IEHCTBUEM CBETA.
Honusanus aTOMOB B pe3y/bTaTe CTOJIKHOBEHUM IIPU BBICOKOM TEMIIEpaType.

(98]



11. UcTtounuk Toka ¢ I/AC 18B ymeer BHYTpPEeHHee CONPOTHUBJIEHHE 600m  Kakoe

3HAYCHHUEC 6y216T HMETb CIJIAa TOKA IIPU NMOAKJIIOYCHUH K 9TOMY HCTOYHUKRY pE3UCTOPA

€ JIEKTPHYECKUM CONPOTHBJICHHEM 300m 9
1. 024 7 0,64 3 034

12. ITo kakoii U3 MepevYnCIeHHbIX HUKE (POPMYJI BBIUYMCISAETCSH 3HAYEHHEe CHJIbI,
AeHCTBYKOIIEH HA MPOBOJIHUK ¢ TOKOM B MATHUTHOM 1oJie?

1 F=quBsna 7. F:gg' 3 F=BIAlsina

13. C kakoi cnJi0ii 1eliCTBYeT OJJTHOPOJAHOE MATHUTHOE T10JIe ¢ HHAYKIUeil 2T ya

NPSIMOJIMHEHHBIH MPOBOAHUK JIJIMHOMN 40cm ¢ rokom 104, pacnoJiosKeHHbIH
NeprneHINKYJIAPHO BeKTOPY HHAYKIHN?
1. 8004 2. 8H 3. 04

14. Kakoe 101m0JIHATE/IbHOE CONPOTUBJIEHHE HYKHO MOJKJIIOYUTH K BOJILTMETPY €

BHYTPEHHHM CONPOTUBJIEHUEM IOM g paclIMpeHUsi ero npeeioB U3MepeHus B
10paso

1. 1kOm 2. 81kOm 3. 90xOm

15. BbIBO/IbI KATYIIKH M3 MEJHOI0 IPOBO/IA NPUCOEANHEHbI K YyBCTBUTEIbHOMY
rajJibBaHoMeTpy. B kakoMm u3 nepe4yucjieHHbIX ONBITOB FAJIbBAHOMETP O0OHAPYKUT
Bo3HMKHOBeHHE DJIC 2JIeKTPOMarHuTHOM HHAYKIMHU B KaTylke?

1. Karymka Bpaiaercss BOKpYI MarHuTa, HaxoIs1Ierocsi BHyTpU HE€.
2. TlocTOsSHHBIN MarHUT HOKOUTCSI BHYTPH KaTYILIKH.
3. B karyuiky BCTaBIS€TCS MOCTOSHHBIN MarHur.

16. Yo BbIpakaer ciaeaymwomee yreepaxaenue: 3/AC unoykyuu 6 3amMKHymom KoHmype
NPONOPUUOHATILHA CKOPOCIMU U3MEHEHUA MAZHUMHOZ0 NOMOKA Yepe3 NOGEPXHOCHb,
0ZPAHUYEHHYI0 KOHmMYpOMm?

1. IlpaBuno Jlenna.
2. 3aKOH IEKTPOMAarHUTHOW MHAYKIIHH.
3. SIBneHue caMOMHAYKIHUU.

AD

X=-n—-
17. Kakas ¢pusn4deckasi BeJIJMYUHA X onpeae/sieTcsi BbIpajkeHueM At s
KATYIIKH U3 /7 BUTKOB?
1. 2JC unaykuuu.
2. MarHuTHsIi NOTOK.
3. VHIyKTUBHOCTD.

18. Tok 44 co312éT B KOHTYpe MATHHTHBII OTOK 20mB0 | KakoBa HHIYKTHUBHOCTh
KOHTypa?
1. 8071n 2. 51 3. Sml'n

19. KakoBo 3Ha4YeHHe YHEPrHH MATHATHOTO OIS KATYIIKH MHAYKTHBHOCTBIO > ™ mpn

cute Toka B meii 400149
1.2 2. 04 3. 0.8

2
20. Kontyp miomaanbo 200cm” yaxoaures B OTHOPOJHOM MArHUTHOM I10J1€ ¢

HHAYKLMEH 0,577

KOHTYpa 60°, KakoB MaruuTHBIii HOTOK yepe3 KOHTYp?
1. 50B6 2 200B6 3 5-10°B6

, YTOJI M€Ky BEKTOPOM 5 MHAYKIHMHM U HOPMAJIBIO K NOBEPXHOCTH
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27.

28.

29.
30.

31.
32.
33.
34.
35.
36.
37
38.
39.

Bonpoch k 3x3ameny

IIpsMonHHEHHOE pABHOMEPHOE JIBHXeHHE. Fro XapakTeprcTHKH.

OTHOCHTENLHOCTE MEXAHHIECKOTO JIRHKCHAS H IIOKOSL.

Yckopenne, e/[AHATILL €10 H3MEPCHHL

IIpsMoIHMHEHHOE pABHONEPEMEHHOE JIRHKCHHE H €0 XapaKTCPHCTHEH.

J{BrKeHHE TeNna N0 OKPYXHOCTH, €ro napaMeTpsl IlenrpocTpeMaTelIEHOE YCKOpEHHE.
Saxonn paaaMuakd HeloToRa.

CHIILI B MEXaHHKE. TPABATAIHOHNEIC H NCKTPOMArHATHEE (YIIPYTOCTH, TPCHHS).
3akon BceMupHOro Tarorends. Cana nixecTd. HepecoOMOCTS, IEPETPY3KH.

HMiynse Tena, AMOyIbC CHIEL 3aK0H COXPAaHCHHS HMITYILCA.

PeakmuBHOE ABIKeHRe. Ero nposrienne B NPHPO/IC H HCNONE30BAHAE B TEXHHKE.
Knnserngeckas H HOTCHITHANHHAS JHEPIHY. 32K0H COXPaHCcHHY JHCPIHH.
Mexanndeckas paboTa i MONHOCTS.

Ocpopanie nonoxeads MKT H BX onermHOE Aoka3aTenheTRO. KonasecTRO BeimecTa
TeMmmeparypa B e H3MEPECHHE

Bpoynosckoe asmxenne. Jaddysns m ee BHEL
Hpeanbnnii ras. Ocaoraoe yparaeane MKT.

‘YpasaeHH€E COCTOSHHS HCATBLHOTO raza- Knaneipona, Mensienecga-Knanedapona.
Hzomponecchl B razax. I'padaxm B3oIponeccos.

Bayrpennss saepras HeanbHoro raza. Paboraraza

KomagecTBo TemnorH ((Q), €/[HHHIH 10 H3MCPCHHS.

IlepBoe Ha9ano TepMOMHAMAKHE. A/Ma0aTHEH Hponecc.

Tennosrie apararerm. KIIJ[ Temmororo aeararens.

ITapoobpasoBanne: KHIICHHE H HCIIAPCHHE.

Hacrimenn ke H HEHACHINCHHEIE MAPEL BIaxHocTs BO3/{yXa H METO/H €€ Opc/icicHAY.
ONEeKTpAIeCKAH 3apsjl. 3aKOH B3aHMOICHCTBHS 3apaj0E. 3axon Kynona
ONEKTPAIECKOE MoNle, KAK OCOOBH BHj| MarcpuH. HanpaxcHHOCTSH 3NCKTPHYCCKOro
oS

JIHaNeKTpHKA B JneKTpaaecKoM mnole. [lonspusanus juanexTpukos. [IpoBopmmkn B
JMEKTPHYCCKOM MOIIE.
Konaencatopel. Coe/MHCHHE KOHJICHCATOPOE E Oarapeio. DneprHy 3apuxcHHONO

KOHJIEHCATOpa
IHocTosmHARI 3NeKTpA2ecKHd TOK. CHia ToKa

DNEKTPAIECKOE CONPOTHRICHHAE € INCKTPOHHOH TOYKH 3peany. 3axon OMa jjug y1acTka
1051128

3aKoHEI NapalneIbHOrO H HOCHEOBATENHHOIO COC/HHCHAS PE3ACTOPOR (IIPORO/HAK OB).
Pa6ota 1 MOIMBEOCTS 3NeKTpHYecKoro Toxa. 3axon Jixoyns-Jlenna

MarsnTHOE OJIE H €r0 XAPAKTEPHCTHRKH. MarnuTHOE 10lE TOKA

BekTop MaranmHOH HEAYKIMA. Cana AMmiepa

JlelicTBAE MArHATHOT O MO HA JRIKyIHHCH 3apsyy. Cana Jlopeana

OTxphiTHE SBICHAS NCKTPOMAIHHTHOR HHAYKIHA. 1 [0TOK MarsMTHOH HH{YKI[HH.
3aKoH MEKTPOMArHATHOH HHyKIHH Dapajes.

Cavonnayxips. HHAYKIHBHOCTS. JHCPIHS MAIHHTHOIO OIS,

Mexanndeckne koneObands H ynpyrae Bomme. Cpobojmbie, 3aTyxXaiompe H

BLIHYK/ICHHEIC KOTeOaHns.



40. ITonepeunsie ¥ TPOIOIBHBIE BOJTHBI. XapaKTEPUCTUKHU BOJHBI. Y paBHEHUE IIOCKOM
Oery1iei BOJIHbI. 3ByKOBBIE BOJIHBI. YJIBTPa3BYK U €ro IPUMEHEHHUE.

41. CBoOOIHBIE M BHIHYK/ICHHBIE 3JICKTPOMAarHUTHBIEC KOJICOaHUs B KOJIeOaTeIbHOM KOHTYpE.
®opmyna Tomcona.

42. DnexTpoMarHuTHbBIE BOJTHBL. OTKPBITHINA KoeOaTenbHbINH KOHTYp. M300peTeHue paano A.
C. IlonnoBem. [TonsiTre o pagnocsssu. [lepBoHavyasibHbIe B3IJIsA/1bI HA IPUPOJY CBETA.
KopmyckynsipHO-BOJIHOBOM Ayaliu3M.

43. BosmHoBBIE CBOMCTBA CBeTa: HHTEephepeHIns, TudPaKIusl, TOIIPH3AIUS.

44. 3aK0HBI TEOMETPUYECKON ONTHKH.

45. JIun3bl ¥ X XapakTepucTuku. @opMyiia TOHKOH IMH3BL. ONTHYECKas cuja U
YBEJIMUYEHUE JINH3.

46. SIBnenue goroaddexra. Ypapuenue Ditnmrerina. Kpacuas rpanuna ¢poroaddexra.

47. JlaBrieHue CBETa U €ro UCIOJb30BaHUE B HayKe U TexHuke. OnbIThl JIebenena.

48. Ctpoenue atoMa. Mogenu ctpoenus aroma Tomcona u Pesepdopaa.

49. Bunasl painOaKTUBHBIX U3Ty4YeHH: anb(a-, 0eTa- U raMma U3JIy4deHUs.

50. OtkpeiTHe paguoaktuBHOCcTH bekkepenem. Bknan [1sepa Kropu u Mapuu CknonoBckoit
B 00J71aCTh U3yUYCHHUS SIBJICHUS PAJIUOAKTUBHOCTH.

51. Ctpoenue atoMHOTO sifpa. JleekT Macchl aTOMHBIX sIIep.

52. Peakuuu paguoakTUBHOTO pacnaza: anbda-, 0era-pacnai. [IpaBuna cMmemnieHns aToOMHBIX
Aanep.

53. SAnepnelii peaktop. [Ipumenenue siiepHoit 3Heprun. TepMosaepHbIE peaKLUH.

54. Crpoenue u pa3sutue Beenennoit. Hama 3Be3nHas cucrema — ['anaktuka.
Pacmmpsromasics Beenennast. Monens ropsueit Becenennoii. Ctpoenne u
IIPOUCXOXKIeHNE | anaKTHK.

55. OBomonus 3Be31. TepmosaepHslil cuntes. [Ipobiiema TepMosiIepHON SHEPTreTUKH.
Ouneprusa Connua u 38e31. [Ipoucxoxnenne CoITHEUHON CHCTEMBI.

Kpurepun onenuBanus

OrneHKa «OTJIIMYHOY BBICTABIISETCS CTYACHTY, €CIU MPOJAEMOHCTPUPOBAHO TIIyOOKOE U IIPOYHOE
YCBOEHUE 3HAHUM NPOrPaMMHOI'0 MaTepuasa; MCYEpIIbIBAIOLLE, IIOCIEI0BATEIbHO, IPAMOTHO U
JIOTUYECKH CTPOMHO M3JI0KEH TEOPETUUECKHI MaTepHrall; IPaBUIbHO CPOPMYITUPOBAHBI
OTpeieNIeHus ; MPOIEMOHCTPUPOBAHBI YMEHHS CAMOCTOSITENbHOM paboThI C IUTEPATYPOH;
CZEJIaHBbI BBIBOJBI 110 U3JIara€MOMY MaTepHuay.

OLieHKa «XOpOIIO» BBICTABIISIETCS CTYJIEHTY, €CJIM MPOJIEMOHCTPUPOBAHO JOCTATOYHO MOJIHOE
3HaHHME MPOrPaMMHOT0 MaTepurasa; IPOJeMOHCTPHUPOBAHO 3HAHUE OCHOBHBIX TEOPETHUECKUX
MOHSATUI; JOCTATOYHO MOCJIEI0BATEIbHO, TPAMOTHO U JJOTUYECKUA CTPOMHO U3JI0KEH MaTepual;
MIPOJEMOHCTPUPOBAHO YMEHHUE OPUEHTUPOBATHLCS B JINTEPATYPE; CAENAaTh JOCTATOYHO
000CHOBaHHBIE BBIBOJIBI TIO M3JIara€MOMY MaTepHaiy.

O1eHKa «y0BJIETBOPUTEIILHOY» BBICTABISETCS CTYACHTY, €CIIU MPOJIEMOHCTPUPOBAHBI 00I1Iee
3HAaHHE U3y4aeMoro MaTepuala; oKazaHo o0llee Bia/ieHue MOHATUHHBIM aIllapaTom
JUCLIUIUINHBL, YMEET CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOI M3J1araéMoro BOIpoca;
3HAeT OCHOBHYIO PEKOMEHIYEMYIO MPOTrpaMMoi yueOHYI0 JTUTEPaTypy.

OrneHka «HEyI0BIETBOPUTEIBHOY» BBICTABIISIETCS CTYIEHTY, €CIIM HE 3HAET 3HAUUTEIbHON YacTu
MIPOrPaMMHOTO MaTepHalia; He BIaIeeT MOHATUHHBIM alnapaToM JUCIUIUITMHEL; COBEPIIACT
CYIIECTBEHHbIE OIIMOKHU IIPU U3JI0KEHUU Y4eOHOTO MaTepuana; He yMeeT CTPOUTh OTBET B



COOTBETCTBUH CO CprKTypOﬁ H3JIaracMoro BOIIpoca, HC YMCECT JCJIaTb BBIBOAbBI 11O U3JIaracMoMy
MaTepuany.

Tembl HHIAUBHUAYAJIbHBIX IIPOCKTOB

no gucuuminae dusuka

—

W3mepeHne ckopocTu 3ByKa B BO3JIyXe U ra3ax.

YCTpoiCTBO U IPUHITUTT ACHCTBUS KOpOHOTpada.

[IymoBoe 3arps3HeHe OKPYKAIOUIEH MPUPOIBL.

®dusnuecKkue SABJICHUS B IPUPOJIC: TPUPOIAa BOSHUKHOBEHUS IPO3bI.
HccnenoBanust 3eMHBIX 3JIEKTPUUECKUX TOKOB.

ATOMHas SHEPreTUKA-TUTFOCHl U MUHYCBI.

BnusiHue pagnoakTUBHOCTH Ha OKPYXKAIOUIYIO CPEy.

Hcnons3zoBanue sueprun CoiiHila Ha 3emie.

A S AN A

JleiicTBue 3ByKa, HH(pa3ByKa U yJIbTPa3ByKa Ha )KUBbIE OPraHU3MBI.

—
=)

. Llynamu. [TpruurHbI BOSHUKHOBEHHS U (PM3UKA TPOLIECCOB.

—
—

. Bakyym. DHeprus ¢pusndeckoro Bakyyma.

—_
[\

. Bnusinue HeBecomMocTH Ha OpraHu3M 4€JI0BCKaA.

—_
(98]

. He6HaFOHpI/I$ITHBIe OKOJOTUYCCKUC IMOCICACTBUA pa6OTI)I TCIIJIOBBIX [[BI/II‘&TCJICﬁ.

[y

Kpurtepuu onennBanus:

Ouenka «Omauunoy:

— paboTa HOCHT NPAKTUYECKUH XapakTep, COJEPKUT TIPaMOTHO H3JI0KEHHYIO
TEOPETUYECKYI0 0a3y, XapaKTepU3yeTcs JOTMYHBIM, [TOCIIeI0BATEIbHBIM U3JI0KEHUEM MaTepuaa
C COOTBETCTBYIONIMMH BHIBOAAMHU M 0OOCHOBAHHBIMH TPEIOKECHUSIMHU;

— §pu 3ammre paboThl OOydaroUIMiics MOKa3blBaeT JOCTaTOYHO TINIyOOKHE 3HAaHUSA
BOIPOCOB TEMBbI, CBOOOJHO ONEpPHpPYeT NaHHBIMH HCCIEIOBaHMSIMHU, BHOCHT OOOCHOBAaHHBIE
NPEUIOKEHMS, BO BpPEMs BBICTYIUICHHS] HCIOJB3YET HArJSIIHBIE TOCOOUS (TaOHIIBI, CXEMBI,
rpaduKy, 3JIEKTPOHHbIE MPE3eHTAllMK U T.JA.) WM Pa3laTOYHbI MaTepHual, JIeTKOo OTBeYaeT Ha
MIOCTaBJICHHBIE BOIIPOCHI.

Oyenxa «Xopowioy:

— HOCHUT NPaKTUYECKHH XapaKTep, COACPKHUT IPAMOTHO U3JIOKECHHYIO TEOPETHUECKYIO
0a3zy, XapakTepu3yeTcs IOCIeOBATEIbHBIM H3JI0)KEHHEM MaTepHhalia ¢ COOTBETCTBYIOIIMMHU
BBIBOJIAMH, OJJHAKO C HE BIOJIHE 000CHOBAaHHBIMH MPEUIOKEHUSIMH;

— TIPH 3aIUTe 00YJaIONIHICS ITOKA3hIBAET 3HAHUS BOIIPOCOB TEMBI, OTIEPUPYET JAHHBIMU
WCCIIEIOBaHMSI, BHOCHT TPEIUIOKEHHUS, BO BPEMS BBICTYIUICHHS MCIIOJIB3YET HATJISITHBIC TTOCOOHS
(TabmuIIBl, CXeMBbI, Tpa UKy, HJIEKTPOHHBIE TPE3EHTAIUH U T.J1.) UM Pa31aTOYHbII MaTepual, 6e3
0COOBIX 3aTpyIHEHHI OTBEYAET Ha MOCTABJICHHBIE BOTIPOCHI.

Oyenka «Y0osenemseopumenbHoy:

— HOCUT TPaKTUYECKHH XapakTep, COAEPKUT TEOpeTHYecKyro 0a3zy, Oa3mpyercss Ha
NPaKTUYECKOM MaTepuane, HO OTIMYAeTCs MOBEPXHOCTHBIM aHAIU30M W HEIOCTATOYHO
KPUTUYECKHMM pa30opoM, B HeH NPOCMATPUBAETCS HEMOCIEIOBATENbHOCTh HU3JI0KECHUS
Marepuaa, mpeacTaBIeHbl HEOOOCHOBAHHBIE MPEIIOKCHUS;

—  HMMEIOTCS 3aMeUaHHMsl 10 COEPKaHHI0 paboThl U 0POPMIICHHIO;



— TIpH 3alIuTe O0yYaroNIMiics MPOSBISET HEYBEPEHHOCTh, TIOKA3bIBACT cllaboe 3HAHUE
BOIPOCOB TE€MBI, HE IA€T MOJHOT0, aPTYMEHTUPOBAHHOI'O OTBETA Ha 3aJJaHHbIE BOMPOCHI.
Oyenka «Heyooeremseopumenvhoy:
—  UHAMBHUAYaJbHBIN MPOEKT HE 3aBEpIIICH;
— K 3amuTe 00yJaromuiics He J0MyCcKaeTcs.



Kiarouu k Bonpocam GpoHIa OLEHOYHBIX CPEACTB

Coneprkanue Borpoca

IIpaBUIBHBIN OTBET

KonTpoabnbiii cpe3 Ne 1 3a 1 cemectp. Bapuanr 1

B kakoii 3aga4e map MOKHO CHUTATH
KaK MaTepUAJIbHYI0 TOUKY?

1) Paccuntarh nepuoa oopaiieHus
BOKPYT 3eMJIM HCKYCCTBEHHOI0
CIIyTHMKA — IIapa PaguycoM .

2) Paccuurarhb cuiy Apxumena,
JAeHCTBYIOIILYIO B BOJI€ HA JlepeBAHHbI
1ap paguycoMm .

1. Tonwko B 3amaue 1.

2. Tonwko B 3amaue 2.
3. Hu B o1HO# U3 JBYX 3ajau.

1

B kakom ciryyae 1BU:KeHHE
paBHOMepHoe?

1) Iloe3a MeTPONOJIUTEHA IBUKETCS
10 PABHOMEPHOMY y4acTKy nyTu. OH
NpuOBIBAET HA KAXKIYIO CJIeAYIOLLYI0
CTAaHIMIO M OTNIPABJISIETCHA OT Heé uepe3
OIMHAKOBbIE MPOMEKYTKH BPpeMeHH.

2) CnyTHHUK JIBMKETCH MO OKPYKHOCTH
BOKpPYT 3eMJIH U 32 JII00ble paBHbIE
NMPOMeKYTKH BpeMeHU MPOXOIUT
O/IMHAKOBbIE PACCTOSIHUS.

1.B1u?2.

2.Hu B 1, Hu BO 2.
3.Tonwko BO 2.

4. Tonsko Bo 1.

Kakas u3 popmya coorBercTByeT
onpeaeaeHHI0 CKOpocTu?

1.B=A—§.
A

t
2 BB+ b

3. v=+aSs .
4.v=aR?

KakoB Moay/ib MOJIHOTO nepeMeleHnst
¢pyréoMcTa, ecqim OH mpodexan 1o
¢pyrd0abHOMY moJil0 Ha ceBep 40m,
3ateM 10m Ha BocTOK, moToM 10M Ha
101, 3aTeM 30 Ha BOCTOK?

1.90m.

2.50m.

3.0m.

4. 10m




ITo rpa¢guky 3aBUCHMOCTH CKOPOCTH
OT BpeMEHH OIpeesIuTe NyTh,
npoiigeHHblii 3a 3¢ ?

v, M/

KakoBo LHEHTPOCTPEeMHUTEIbHOE
yckopenue JIyHbl, ecid OHA JABHKETCS
BOKPYT 3eMJId 110 NIPUMEPHO KPYroBoOii

opouTe paauycom 384 000xm co
CKOpPOCTHIO 0K010 102004/ ?

1. 2,7m/c.

2. 0,0027 m/c>.

3. 0,27m/c*.

4. 0,027 m/c?.

Ha kakoe paccTosiHHe OT MOBEPXHOCTH
3emun ypaaurcesi MA4 3a 2¢, ecJH OH
OpoieH BBepx co ckopocThio 20/ c ?
1.60Mm.

2.40m .

3.30m.

4.20 m.

KT0 0TKpBLI 3aK0H HHepUHHU?
1. Apucrotens.

2. W. HproTOH.

3. Jlxoynb

4. Tanunei.

Kakoe yrBep:xaeHue o
PABHOACHCTBYIOLIEH BCEX CHJI
NPHJIOKEHHBIX K TeJIy IPABUJIBHO,
€CJIM OHO JBHIKeTCSH PABHOYCKOPEHHO H
NPAMOJHHEHHO?

1. PaBHa ny10.

2. PaBHa Hym0 WIM TIOCTOSIHHA IO
MOJYJIFO ¥ HaIIPaBJICHUIO.

3.He paBHa HyI110, TOCTOSIHHA 110 MOJYJIO
U HampapJIEHUIO.

4.He paBHa HYyII0, IEpEMEHHA 10
MOJYJIIO ¥ HAaIIPABJICHUIO.




10.

Kakasi u3 npuBeaeHHbIX (hopMyJT
BbIPaKaeT 32aKOH BCEMUPHOI0
TACOTEeHUA?

l.lgzmg.

2. F = G%.
3. F=uN.
4 F =kx
11. KaxkoBo 3HAYeHHe MOAYJIs
PaBHOACHCTBYIOIIEH CHJI, €CJIM Ha
TeJ10 AelicTByeT cuiia Tskectu 304 wu
cHJIa 40H , HAIIPaBJICHHAA
TOPU30HTAJIBHO?
1.50H .
2. 70H .
3. 10H.
4.45 H
12. | KakoBa mMacca TeJjia, ecJI 1o
aeiicrBueM cuiibl 10H Tesio nBUMKETCSI
C YCKOpeHueM 5 Mo
-
1.2xke.
2. S0xe.
3. Ske
4. Macca MOXeT OBITh JTI000H
13. Yenoek maccoit  S0xe  pemmJ
HCCJIeI0BATh 3aBHCHUMOCTH CBOEro
BeCa OT YCKOPEHHUSI BEPTHKAJIbHOIO
aBuaxenus. Kakumu 66111 nokazanust
NPYKMHHBIX BECOB INPH [IBHKCHUH
M
Jugra c YCKOpeHHeM 1—,
HaNpaBJIeHHbIM BHM3? (g = lOﬁ)
C2
1.50H
2. 550H
3. 500H
4. 4A50H
14. | Macca 3eMuiu npuMepHO B MeHb11Ie

maccol Cotnna. Yemy paBHo
OTHOIIIEHHE CHJIbI BCEMHPHOTI0
TATOTEHUS , ACHCTBYIOLIEH CO
croponbl CostHia Ha 3emJ10, K cuJie
AEHCTBYIOLIEH CO CTOPOHBI 3eMJIM HA
Coanue?

1. 330000
2.1
3. 575




4. 330

15.

Iap maccoii 0,2 kr OpoleH co
ckopocThio SM/ ¢. Ka—koBa
KUHeTHYeCKas JHeprus mapa?
1.0,51x.

2.5]1x.

3. 2,5 Ix.

4.1 JIx.

16.

JIBe TesleKKH, NPUKAThIe IPYT K APYry
U CKUMaK0II[He MPYKUHY, OTIYCTHIN
(puc. 8). Koraga npyxmnna
pacnpsMIWIach, TeJeKKa MACCOH 5 Kr
npuodpesa ckopocrsb 3 M/c. Kakosa
CKOPOCTH BTOPOIl TeJIesKKH Maccoi 2,5
Kr?

1.6 m/c.

2. 1,5 m/c.

3.3,75 m/c.

4.7,5 m/c.

17.

IHoabeMHBI KpaH MOAHSJ IPY3
maccoi 100 kr Ha BbI—coTy 5 M 3a 10 c.
KakoBa MomHOCTBH, pa3BuBaemMasi
KpaHom?

1. 0,5 kBT.

2. 45 xBr.

3. 5 xBr.

4. 0,002 xBrT.

18.

3aKoH coXpaHeHHUs] MMILYJIbCa
BBINOJIHAETCS. ..

1. Bcerna.

2. TOJIKO B MHEPLUAIbHBIX CHUCTEMAX
OTCUYETA HE3aBUCUMO OT HaJIU4YUs TPEHHUS.
3.00s3aTeNbHO MPU OTCYTCTBUU TPEHMUSI B
JTr0OBIX cUCTEMaxX OTCYETA.

4. TonpKO B MHEPUHUAIBHBIX CUCTEMAX
OTCYETA NIPU OTCYTCTBUU TPEHHUS.

19.

Kakyro padory qo.eH coBepmiuTh
aBTOMOOMJIb, YTOOBI YBEJTHYNTH
cKkopocTh ¢ 54 km/4 10 108 km/4?
Macca aromo0unas 1200 xr.

1. 27 xJx
2. 405 x/Ix
3. 75 xIx

4. 575 xJIx

20.

Jlomaap nepemeniaer caHu ¢ rpy3om
HA PacCTOsIHUE 2 KM, IPUJIAras yCuaImue
700 H. Onpenesanre coBeplIeHHYIO IPH
3TOM padoTy, ecJIf HANIPABJICHHUS




nepeMeieHus U CWIbI COCTABJISIOT
yroa 30°.

1. 1,4 MJTx
2. 1,21 MJTx
3. 0,7 MJTDK

4. 2,9 MJTx

KonTpoabubiii cpe3 Ne 1 3a 1 cemecTp. Bapuant 2

B kakoii 3ag1a4e caMoJIET MOKHO
CYMTATh KAK MAaTEPUAJIbHYI0 TOUKY?
1) OnpeneanTsb CpeHIOI0 CKOPOCTH
€aMoJIéTa 10 U3BECTHOMY PACCTOSTHUIO
Me:K1y IBYMsl TOPOIaMU M BpeMeHH
moJiéra.

2) Onpeneaursb NyTh, NPOiAeHHbIN
€caMoJIéTOM 32 TIPU U3BECTHOM
3HAYeHUH CKOPOCTH €ro ABUKEeHMHS.
1..Hu B ogHO#M U3 ABYX 3a1a4.
2.B3amauax 1 u 2.

3. Tonsko B 3agaue 1.
4. Tonpko B 3agaue 2.

2

YkakuTe BeKTOPHYIO BeJINYMHY.
1.ITyTs.

2. Temmnepartypa.

3. CKopoCTb.

4. Bpems

Kakas u3 popmy.r coorBercTByeT
onpeeJeHHI0 yCKOpeHus?

13—A—5
8=
2 BB b

3. a=—.
R

at’
4. s=vt+—
2

Kakos  moayuab MOJIHOT' O
nepememienuss ¢yréoaucra, ecam OH
npodexan no ¢gyrooabHOMY MO0 HA
cesep 40m, 3atem 10w Ha BOCTOK,
norom 10m mna ror, 3arem 30 Ha
3aman?

1.50m.

2. 90m.

3. 40 m.

4. 10\13x.




IIo rpaguxky 3aBHCHMOCTH CKOpPOCTH
TeJla OT BpPEeMEHHU OoIpeneJuTe IyTh,
npoiiaeHHbIii 3a 3¢?

v, M/ec
8———
6 _______

44—

e e e s

B ——
T s . s i i3

0 1 t,c
1.9:m.
2.3m.
3. 18m.
4.2 m.
Kakoso HEeHTPOCTPEeMHUTEIbHOE

yckopeHue 3eMJiM, eCJId OHA JIBHKETCS
Bokpyr CosHHa no  NPUMEPHO
KPYroBoi opoute paauycom
150 kv €0 CKOPOCTHIO  OKOJIO
30km/c?

1.6m/c”.

2. 0,6m/c*.

3. 0,006m/c*.

4. 0,06 m/c?.

Ha kakoe paccTosiHue OT MOBEPXHOCTH
3emun ypaaurcesi Ma4 3a 2¢, ecJH OH
OpouieH BBepx co ckopocthio 10m/c?

1.40m.

2. 0m.

3.10m.

4. 20Mm.

Exnnnneit usmMepeHus KaKkou
(puzuyecKkon BeTMYMHBI ABJIACTCH
HBIOTOH?

1. Maccel.

2. Cubl.

3. PaGoTsr.

4. Oneprus

Kakoe yrBep:kienue o
PaBHOACHCTBYIOLIEH BCEX CHJI
NMPWIOKEHHBIX K TeJ1y NPABHJIbHO,
€CJIM OHO ABHKETCS C MMOCTOSIHHOM
CKOPOCTHIO?

1.He paBHa Hymo, TMOCTOSHHAa IIO
HaIlpaBJIEHUIO, HO HE IO MOYJIIO.
2.PaBna Hym0

3.PaBHa HyJII0 MM TOCTOSIHHA IO MOAYJIO
Y HalpaBJICHUIO.




4.He paBHa HYJII0, TOCTOSTHHA 110 MOJTYJIIO
Y HAIIPaBJICHUIO.

10.

Kaxkas u3 npusBeeHHbIX popMyJt
BbIpaxaeT 3akoH ['yka?
l.F=uN.
2.5‘:(;f%gﬁn
3.F =—kx.
4. F =ma

1.

KakoBa ’kecTKOCTb NPY’KUHBI, €CJIN IO/
neiicteueM cuiabl  20H  npyxuHa
aJauHou v yajamauiaach Ha 0,1w ?

1.20£

M

2. 200£
M
3. 0,2£
M
4. 2E
M

12.

KakoBbl CKOpPOCTH HW  YCKOpPEHHe
JABUKEHU S TeJa, eciIn
PABHOACHCTBYIOLIAS BCeX CHJI
NPWIOKEHHBIX K Teay wmaccoi 3xe,
paBHa 6H ?

1.CxopocTh MOXeT ObITH JIO0OH, a

, M
yCKOpEHHe R

2.CKOpoCTh, YCKOPEHHUE 2% .
c

3.CkopocThb M YCKOpEHHE MOTYT OBIThH
JTOOBIMH.

\

4.CkopocTs 18 l—~ , & YCKOpEeHHue 2% .
Nl c

13.

YesioBek Maccoii S0xe perma
HCCJIeI0BATh 3aBHCHMOCTDL CBOEro Beca
OT YCKOPEHUsI BEPTUKAJILHOI0
aBu:keHns. KakuMu ObLJIH MOKa3aHus
NPYKUHHBIX BECOB NMPH ABUKEHUHU

M
JU(Ta ¢ yCKOpeHueM lc—2 ,

M
HanpapB/IeHHbIM BBepx? (g ~10—)
c

1.507

2. 51H
3. 5H
4. 550 H




14.

Macca JIyHbI IpUMEPHO B MEHbIIIE
Maccbl 3emuin. YeMy paBHO OTHOLIEHHE
CHJIBI BCEMHPHOIO TATOTEHHS ,
AelicTBYIOLIEl €O CTOPOHBI 3eMJIN HA
JIyny, k cuJjie , 1elicTByIOLIEi CO
cTopoHbl JIyHbI HA 3emutio?

1

l.—
81
2.1
9
3. 81
4.1

15. | KoTreHok 3a0paJjicsi Ha 1epeBO Ha
BbIcOoTy 3 M. Macca korenka 0,2 kr.
KakoBa noreHuuajJbHasi IHepPrus
B3aUMO/IeHCTBUS KOTeHKa ¢ 3emueii?

1. 0,6 x.
2. 0,2 Tx.
3.6 JIx.
4.3 JIx.

16. | IlnacTuiMHOBBIN mapuk Maccoid 20 r
JeTUT €0 CKo—pocThio 60 Mm/c,
CTAJIKHBAeTCs c TAKHUM Ke
NOKOSIIMMCS IAPUKOM U MPUJIHNAET K
Hemy. KakoBa cKoOpocTh IIapHKOB
1ocJie CTOJIKHOBEeHus1 ?

1.30 m/c.
2. 120 wm/c.
3.15 m/c.
4. 10 m/c.

17. | IloxbeMHBI KPaH MOAHS IPY3
maccoit 300 kr Ha Bbi—coty 10 M 3a 15
c. KakoBa MomHocTh, pa3BuBaemasi
KpaHoMm?

1. 0,2 xBr.
2.45 kBr.
3.2 xBr.

4. 0,005 kBT.

18. | 3akon COXpaHeHHUA NOJIHOM
MeXaHUYeCKOoM JHEePruu
BBINOJIHAETCHL. ..

1. TOJIbKO B MHEPLIUATIBHBIX
CUCTEMAX OTCUYETA HE3aBUCUMO OT CHJIbI
TpEeHHUSL.

2. 00s13aTeNIbHO TIPU OTCYTCTBUHU
TPEHUs B JIIOOBIX CUCTEMAX OTCUETA.




3. TOJIBKO B MHEPIIHAILHBIX
CHUCTEMax OTCUY€Ta IIPU OTCYTCTBUU
TPEHUS.

4. Becerna.

19.

Kakyio paéory 10.1:keH COBEPIIUTH
YeJIOBEK, YTOObI YBEJIUYUTH CKOPOCTH
cBoero 0era ¢ 3,6 km/4 10 7,2 kmM/4?
Macca geaoBeka 60 kr.

1. 116 Jix
2. 64 JTx
3. 90 JIk
4. 120 Jix

20.

Benocunenucr, ABHXKYUIUIACS €O
CKOPOCTHIO 5 M/C HAKJIOHAETCH U
MOJAXBATHIBAET JIe:KAIMI HA 3eMJle
prok3ak maccoii 10 kr. Kakoii craner
CKOPOCTH BeJIOCUIIEINCTA, €CJIH €ro
Macca ¢ BejgocuneaoM 90 xr?

1. 4,5wm/c
2. 5Mm/c
3. 3Mm/c

4. 2,5wm/c

KonTtpoabnsrii cpe3 Ne 1 3a 2 cemectp. Bapuanr 1

OT BoASIHOM KaIJIH, 00J1aal01eii
JIEKTPUYECKHM 3apsiioM +2e,
OTAEJWIACH MAJIEHbKAsA KaIllJis ¢
3apsiaoM -3e . Kakum cran
3JIEKTPUYECKH 3apsa] ocTaBLIeics
4acTH Kanjam?

1. —e.

2. +5e.

3. —de,

2. +35e.

Kakoe HanpasjeHue npUHATO 3a
HaINpaBJICHUE BEKTOpa
HANPSKEHHOCTH 3JIEKTPUYECKOro
noJsi?

| .HanpaBiieHne BEKTOpaA CHJIBI,
JIEUCTBYIOLLEH HA TOUYECYHBIN
MTOJIOKUTENBHBIN 3apsl.

2.HampasieHue BEKTOpa CUIIbI,
JIEUCTBYIOIIECH HAa TOUCUHBIN
OTPULATEIbHBIN 3apsi.

1.HanpagJieHue BeKTOpa CHIIBI,
A CTBYIOLIEH HA TOYEeYHbII
MOJIOKUTEJIbHBIN 3apsid.




3.HampaBneHne BEKTOpa CKOPOCTH
OTPUIATCIIBHOTO TOUCHYHOI'O 3apsaa.

B kakoMm ciyyae padoTa npu
nepeMelleHNH IEKTPUYECKOr0 3apsiia
B JJIEKTPUYECKOM I10J1€ PABHA HYJII0?
1.IIpu nepemerniennu 3apsijaa BIOJIb
CHJIOBOM JTUHHUH.

2.ITpu nepemenieHUH 1o JT000i
3aMKHYTOW TPAECKTOPHH B JIFOOOM
3JIEKTPOCTATHYECKOM IIOJIE.

3.Ilpu mepemerieHny 1o Jr00u
TPACKTOPHH B OJTHOPOTHOM
AJIIEKTPUYECKOM T0JIE.

2.11pu nepeMenieHUM MO JIOOOH
3aMKHYTOI TPaeKTOPUH B JIIO0OOM
3JIEKTPOCTATHYECKOM TI0JIe.

B kakom cayyae padora npu
nepeMelleHNH JIEKTPHYECKOro 3apsiaa
B JJICKTPUY€CKOM I10JI¢ PABHA HYJII0?
1. Ilpu nepemerienun 3apsiia BAOIb
CUJIOBOM JIMHUM.

2. Ilpu nepemenieHuu no 0001
3aMKHYTOM TPaeKTOPUU B JII0OOM
AJIEKTPOCTATUYECKOM II0JIE.

3.IIpu nepemerieHuu 1o Jr000i
TPACKTOPHUH B OJTHOPOTHOM
3JIEKTPUYECKOM TOJIE.

2.11pu nepeMenieHMH MO J000i
3aMKHYTOH TPAEKTOPUH B JTHO0O0M
3J1eKTPOCTATHYECKOM IOJIe.

Kakyro padory coBepmmnim CHIbl
3J1eKTPOCTATHYECKOTI0 MOJIsl IPH

nepeMeneHnu 2K7 w3 Toukm ¢
norenunainom 208 g rouky ¢
norenmanom 05 2

3 10 [oc

1.40ﬂJfC.

Konaencarop 0bL1 3apsizkeH 10 108
IIpu pa3psiake KOHJAeHCATOpPA B
3JIEKTPUYECKON LeNu BbIAeINIACh
JHeprus 0,050 geakoii 3apsa ObLI
Ha 00KJIaJIKe KOHJAeHcaTopa?
1.1-10°Kx

2 1-107°%Kn

3 5-107°Kn

1.1-107Kxn

IlacTHHBI IJIOCKOT0 KOHIEHCATOPA
HMEIOT JJIEKTPUYECKHE 3aPSA/Ibl T4 u
~ 49, nomwanab 0OAHOM MJIACTHHBI S .

paccTosiHie MexKAy MJIaACTHHAMHU d, C
KaKo# CHJION 0HA NJIACTHHA




NPUTATHBAET APYIYI0, eCIU MEKILY

IJIAaCTHHAMHU HAXOAUTCH B03)IyX?
2

q
4re,d’

2

q

7. 2&,S .

2

q

3 oS

1

Kakas pusnyeckas BeJu4nHa
onpeesieTcss OTHOLIEHHEM PadoThl,
coBepIIaeMOii CTOPOHHUMM CHJIAMH
npu nepememennn 3apsaa ¢ no Beei
3aMKHYTOH 3JIeKTPUYECKON e, K
3HAYEHMIO ITOTO0 3apsijaa?

1.Y nenpHOE 3NeKTpUYECKOe
COIIPOTHUBJICHHUE.

2.Hampsoxenue.

3.ONeKTpOABMKYILIAs CUIIA.

Kakasi u3 nepeuncjieHHbIX HHXKe
(¢hopmy. Bbipaxkaet 3akoH OMma 175
MOJIHOM nenu?
U
[=—
1. R.
&
I =
2. R+7r
3. A=1UAt

10.

KakoBa cuiia TOKa B 1€, €CJIH Ha
pe3ucTope ¢ AIeKTPUIECKUM

COIMPOTUBJICHUEM 10 Om HaNpsizkEHUE

pPaBHO 208 9
1. 24,
2. 054,
3. 2004

11.

ITo kxaKo# U3 epeYHCACHHbIX HUKe
(¢opmy.1 BbIYHCIsIETCH 3HAYECHHE CUIIBI,
AEHCTBYIOLIEH HA ABHKYIIHICA
JJIEKTPUYECKHH 3apsl B MATHUTHOM
noJie?

1.}; =gk .

2. F=BIAlsma

3 F=quBsna




12.

C kakoii cuJ1oi JeiicTBYeT OJJHOPOJAHOE

MArHUTHOE 10JIe ¢ MHAYKIUei 4Tn ya
NMPSIMOJIMHEHHBIH MPOBOAHUK JAJIMHOMI
20cm ¢ rokom 104 | pacmomoxenusprii
NneprneHIuKYJISIPHO BEKTOPY
HHAYKIHU?

1.84

2. 0H

3. 800H

13.

Kaxk u3MeHsieTcsi paauyc TpaeKTOpuu
JABHKEHUS 3aPSAKEHHOM YacTUIIbI B
OTHOPOIHOM MArHHUTHOM M0JIe
NepPNeHIHKYJISIPHO BEKTOPY HHAYKIIUH

NpH yBeIu4YeHNH €€ JHePIHH B 4pasaq

Macca yacTunbl He H3MeHAeTCsl.

1.Ymensmiaercs B 4 paza.
2.YBenuuuBaercs B 2 pasa.
3.He uzmensercs.

14.

YacTHuia ¢ 3JeKTPHIECKHM 3apsiioM

-19
L6-107" K pskeres B OJHOPOIHOM

MATHHTHOM T10J1e ¢ mHxyKuueii 217 co
cxopocrpio 100000 xm/c, BEKTOP

CKOPOCTH HAIpPaBJIeH 0] yIJIOM 30°
BeKkTOpy HHAYKIHMHU. C Kakoil cniion
MAarHUTHOE I10JIe JeCTBYET Ha
yacTuiy?

1'1,6~10"“H. 2 6,4-10"4H.

3 1,6-10*”H.

15.

BbIBOABI KATYHIKH U3 METHOTO
NMPOBO/Ia NMPUCOETUHEHBI K
YyBCTBUTEJBLHOMY rajibBaHoMeTpy. B
KAaKOM W3 NepevyucJIeHHbIX ONbITOB
rajJbBaHOMETP OOHAPYKUT
BO3HMKHOBeHHe DJIC
3JIeKTPOMATHUTHON HHIYKIHMHU B
KaTymke?

1.B xarymiky BCTaBiIs€TCS MOCTOSIHHBIN
MarHuT.

2.IlocTosIHHBIN MarHUT BpalllaeTcs

BOKPYT CBOEU MPOI0ILHON OCH BHYTPH
KaTYIIKH.




3.I1oCTOSITHHBI MarHUT MOKOUTCSA BHYTPU
KaTYIIKH.

16.

Kaxkum 13 npuBeIéHHbIX HUXKE

BbIpazkeHui onpeneasierca IC

HHAYKIHH B 3AMKHYTOM KOHTYype?
AD

1. At

7 qUBsina

17.

KakuMm BbIpaKeHHEM ONpeNeIsieTcs
CBSI3b MATHUTHOI'0 IOTOKA Yepe3
KOHTYP ¢ HHIYKTHBHOCTHIO L KOHTYypa
u cujioii Toka / B konType?
1.LI
2. LI,

LI®
3. 2

18.

2
Kontyp miiomaasio 1000 cm
HAXOUTCSI B O/THOPOJTHOM MATHHUTHOM

. 0,577

noJie ¢ MHAYKIHeH , YIOJI MeKIy

BEKTOpPOM g HHAYKIUHU U HOPMAJIBIO K

o
INOBEPXHOCTH KOHTYpPa 60 . Kakon

MAarHUTHBII MOTOK Yepe3 KOHTYp?
1. 250B6

5 25-102B6
3. 100086

19.

MarHuTHBIN IOTOK Yepe3 KOHTYP 3a

2
5-10"¢ papromepHo yMeHnpImaercs ot

10mB6 o OMBO6  Kakoo 3nauenue
I/1C B KOHTYpE B 3T0 Bpems?
1. 028

7 04B
3. 2B,

20.

KaxoBo 3Ha4yeHHe JHEpruu
MArHMTHOI'0 IMOJIA KATYHIKHA

mnaykTueHocteio O/ # npu cute Toka
B meii 400mA9




1.2 ¢ 2. 0.4
3 08/

KonTpoabhbiii cpe3 Ne 1 3a 2 cemectp. Bapuant 2

OT BoASIHOM KAaILIH, 00J1aaalo1eii

3JIEKTPUYECKHMM 3apsiioM ~— 2e N
oTaeJanJIacb MaJicHbKasi KalJjs €

sapsaom T 3e  Kakum cran
JIEKTPHYECKHIA 3apsi] OCTaBIIEiCst
YacTH Kamjiu?

1. —de.

2. —e€,

3. +3e.

1

B xakoM u3 nepevyucJeHHbIX CJIyYaeB
3JIeKTPUYECKoe MoJie MOKHO CHUTATH
MPUMEPHO OHOPOAHBIM?

1. [Tone ToueuHoro 3apsiza.

2. [Tone ABYX paBHBIX 110 MOIYJIIO U
IIPOTUBOINOJIOXKHBIX 10 3HAKY TOUEUHBIX
3aps10B.

3. [Tone mexny nByms
3apsyKEHHBIMHU TJIACTUHAMU TUIOCKOTO
KOHJIEHCATOPA.

Kakas ¢usnyeckasi BeJMIUHA
omnpeaesiercss OTHOLIEHHEM
MOTEHIHAIBLHON YHEPTrUH
3JIEKTPUYECKOro 3apsjia B
3JIeKTPUYECKOM ToJIe K 3apsaay?

1. [ToreHIman 3JIeKTpUYECKOro
IOJISL.

2. DNEKTPUUECKOE HANIPSIKEHUE.

3.Hanpspk€HHOCTD 2JIEKTPUUYECKOTO MOJIS.

Mera/sinyecKkuil map umeer
diekTpuyeckuii 3apsa 4, paxqnyc

mapa 10¢¥ | Hanpskénnocrn
3JIEeKTPUYECKOT0 MOJIsI HA PACCTOHUHI

10cm o1 moBepxnocT BHe mapa
paBua 25 /M, KakoBo 3HaveHne

HANPSKEHHOCTH HA paccTosTHHM ¢
OT IeHTpa wapa?
1. 4B/m

2. 0B/m
3. 8B/m




Kaxkyro padoTy coBepmmiIg CHJIbI
3JIEKTPOCTATHYECKOT0 MOJISI TP

nepeMeneHnu 4K y3 touku ¢
MOTEHIIUAJIOM 40B g TOYKY €
MOTEHLUAJIOM 0B 9

5 160 Joc.

KakoBa yHeprusi 3J1eKTPHYeCKOro
NOJISI KOHJIEHCATOPA YJIEKTPOEMKOCTBIO

10MK P ypy nanpsixenun 208 2

5 200
3. 210_3ﬂDfC

JIBe NJIACTHHBI € YJIEKTPUYECKUMHU
3apsiiaMu POTHBOMOJIOKHBIX 3HAKOB
pacnosiokeHbl HA He0OJIbLIIOM
paccrosinum. U3MeHuTCS1 JiM DHEprus
3JIeKTPUYECKOT0 MOJS MEKIY
IJIACTUHAMM NP YBeJIHUYEeHUH

PACCTOSAHUA MECKAY HUMU B 2pa3a?

3apsia JIACTUH He U3MEHSIeTCsl.
1.He usmenurcs.

2. YMeHbImHTCS B 2 pasa.
3. YBenuuutcs B 2 pasa.

Kaxkas pusuyeckas BeJJMunHa

onpeaejasaeTcss OTHOUNICHUEM 3apdAaa Aq

s IEPEHOCUMOI'0 YE€PE3 MONMEPEUHOE
CeUeHMEC MPOBOAHMKA 32 HHTEPBaJI

BpeMeHH Atk 3TOMY MHTepBaLy?
1. Hampsoxenue.
2. DIIeKTpHUYECKOe
COTIPOTHUBIICHUE
3. Cuna ToKa.

Kakasi u3 nepeuncjieHHbIX HUKE
(¢opmyJ1 Bbipa:kaet 3akoH Oma s

y4yacTka uenu?
1. A=I1UAt
=Y
2. R,
£
3. R+7r




10.

B kakoM u3 nepe4nceHHbIX HUKe
cy4yaeB HA0IKH01aeTCH SIBJIEHUE
TePMHUYECKOH HOHU3ALMHU?
1.Ucnyckanue 31€KTPOHOB C
IIOBEPXHOCTU HAarpeToro Karoja B
TEJICBU3NOHHON TpyOKe.
2. MoHusanus aToMOB 1011 J€HCTBUEM
CBeTa.
3.MonHu3zamus aTOMOB B pe3yJibTaTe
CTOJIKHOBEHUH IIPU BBICOKOM

TeMIlepaType.

1. | Mcrounuk Toka ¢ IIC 18B ymeer
BHYTpeHHee CONPOTUBJIEHUE 600m
Kakoe 3Hauenue 6yaer uMeTh cujia
TOKA NPH NOJAKIIOYEHUH K ITOMY
HCTOYHHUKY pe3ucTopa ¢
JIEKTPUYECKHM CONPOTHBIEHHEM
300m 9
1.0,24 7 0,64
3 034

12. | Ilo kakoii n3 MepevYncJaeHHbIX HIKe
(¢hopmy.1 Bblunc/IsieTcsl 3HAaUeHHe CHITbI,
AEHCTBYIOLIEH HA IPOBOJIHUK € TOKOM
B MArHUTHOM moJje?
1. F=quBsna ) ﬁ:qﬁ
3. F=BIAlsma

13. | C kakoii cuj10i AeiCTBYeT OTHOPOIHOE
MATrHUTHOE M0JIe ¢ MHAYKIUeH 2T ya
NPSAMOJMHEHHBIA IPOBOAHUK AJIHUHOMN
40cm ¢ roxom 104 | pacmonoxenmprii
NnepneHInKyJIsIPHO BEKTOPY
HHAYKIAU?
1.800H 7. 8H
3. 0H

14. | Kakoe 10MOJTHUTEIbHOE
CONPOTHUBJIEHHE HY’KHO MOAKIIYUTH K
BOJIbTMETPY C BHYTPEHHUM
CONPOTHUBJIEHHEM IOM yst
pacIIMpeHusi ero npeaejaoB M3MepeHus
p 10paszs
1.1kOm
2. 81kOm
3. 90xkOm

15. | BbIBOABI KATYIIKH U3 MEIHOTO

NMPOBO/JIA NPUCOEINMHEHBI K




YyBCTBHUTEJbHOMY rajibBaHoMeTpy. B
KAaKOM U3 NepPeYHCIeHHbIX ONbITOB
rajbBaHOMETP OOHAPYKUT
BO3HMKHOBeHHe DJIC
3J1eKTPOMATHUTHON HHAYKIINH B
KaTymke?

1.Karymika Bpamjaetrcst BOKpYr Marnura,
HaXOISLIErocsi BHYTPU HEE.
2.1TocTOSTHHBIA MarHUT NOKOUTCSI BHYTPH
KaTYIIKU.

3.B kaTyliKy BCTaBJISIETCA MOCTOSHHBIN
MarHur.

16.

Yro BhIpaKaer cieayouiee
yrBep:xkaenue: I/ C unoykyuu ¢
3AMKHYMOM KOHMYype
NPONOPUUOHAILHA CKOPOCIU
U3MEHEHUA MAZHUMHO20 NOMOKA Yepe3
NOBEPXHOCMb, 02PAHUYEHHYIO
KoHmypom?

1.IIpaBuino Jlenua.

2.3aKOH 3JIEKTPOMAarHUTHON MHIYKLINU.
3.5IBneHne caMOMHIYKIIUH.

17.

Kakas pusuveckas Beauuuna X
omnpe/eisieTcsi BbIpaskeHueM
AD

xX=—-n—=

At pas karymknm us 7
BUTKOB?
1.9J1C unaykuu.
2.MarauTHBIHN TTOTOK.
3.MHIyKTUBHOCTb.

18.

Tok 44 cosmaér B KOHTYpe

MATHHUTHBII OTOK 20mBo . KakoBa

HHAYKTHBHOCTb KOHTYpa?
1.8071n 2. 5I'n

3. Sml'n

19.

KakoBo 3Ha4eHue yHeprun
MArHMTHOI'0 IMOJIA KATYHIKHA

HHIYKTUBHOCTHIO 5I'n NP CHJIe TOKA
B meii 40049

1,24
5 0.4
3. 08,




20.

2
Koutyp miomaabio 200cm HaXOoAUTCA
B OJITHOPOJIHOM MarHUTHOM TI0Ji€ ¢

0,577

HHIYKIHEH , YTOJI MeXKIYy

BEKTOPOM 5 MHAYKIUHM U HOPMAJIBIO K

o
MOBEPXHOCTH KOHTYpa 60°, Kakos
MAarHUTHBIN MOTOK Yepe3 KOHTYpP?
1.50B6

2 20086 3.5-10°B6

KonTpoabHnas pabdora 3a

1 cemectTp. Bapuanr 1

1 I[IncbMeHHO 0TBETUTH HA BONPOC: Ilpy wu3MeHeHMM BHEIIHUX YCJOBUH
¢azoBbie nepexoabl. (HanpuMep, ecJid BHYTPEHHSAS JHEprus
TeJla yBeJIMYMBAaeTCs WM YMEeHbIIaeTcs B
pe3yJibTarte HArpeBaHUsl Wi
OXJIAK/IEHUS1) MOrYT NPOUCXOIUTH
¢dazoBble mnepexoabl —  H3MEHEHHA
arperaTHbIX COCTOSIHUIi BellecTBAa.
Ilepexox u3 TBepAOro COCTOSIHUSI B
JKHJKOe — IJIABJICHHE;
Ilepexox ™3 JKMAKOIO COCTOSIHUSI B
TBep/0e — KPUCTAJIN3aLNs;
Ilepexon u3 razoo0pa3HoOro cocrosiHusl B
JKM/IKO€ — KOH/ICHCAIUS;
Ilepexoax w3 KMAKOIO0 COCTOSIHMSA B
razoo0pasHoe — napooopa3oBaHue;
Ilepexox M3 TBEpaAOro COCTOAHUA B
razoo0pasHoe, MHHYA IKHAKOe  —
cy0aumanus;
Ilepexox u3 razoo0pa3HoOro cocTosiHusl B
TBepaoe, MHHYS KHJIKOE —
aecyoJauManus.
2 Teno maccoii 500 r (m) OGpouieHo c 75 dx
BbICOTHI 10 M (/) Hax MOBEPXHOCTHLIO
3emumn co ckopoctbio 10 m/c (V).
Kakoii Oyner kuHeTH4ecKasi JHeprust
Teqa (E) B xxkoyasix (o) B MOMEHT
npu3emMJaeHus? (Yckopenue
CBOOOJHOr0 majeHusi (g) CUUTATH
paBubiM 10 m/c?)
OtBer: JIx
3 JBurasic mo mocce, BeJ10CUNEAUCT 13 m/c

npoexaJua 900 m 3a 1 muH, a 3aTem o
110xoi gopore npoexas 400 m co
ckopoctbio 10 M/c. Onpeaenurb
CPEeIHIOI0 CKOPOCTH BeJIOCUTIEUCTA HA
BCEM IYTH.

OtBer: _M/c




NneanbHblii ra3 copepums padory 260
JI’k ¥ IPpH 3TOM BHYTPEHHSISl SJHEPTrusl
rasa ypeauuuiach Ha 260 /:x. Kakoe
KOJINYECTBO TeNJIOThI MOJYy4NlJI ra3 B
3TOM npouecce?

OtBer: JIx

520 I:x

KonTpoJsbnas paGora 3a

1 cemecTp. Bapnant 2

IIncbMeHHO OTBETHTH HA BOIIpoOC:
KHHETHYCCKAas JHEePIrusl.

Kunernyeckasi 3Heprusi — 3T0 JIHepPrus

ABMKeHHsT (0T  TIpeyecKoro  cJjoBa
«KHHEMa» — «ABUKeHue») [Ex]=xk.

Kunernyeckoii 3Heprueii HasbIBaeTcs
BeJIMYMHA, paBHasi MOJIOBUHE

MpOU3BECACHUA MACChI Te€Jla Ha KBajapar
€ro CKOpoOCTH.

B 3akpeIThIii cocyn 00beMom V =10 J
MOMENIAIT HeCKO0JIbKO Kamejb BOAbI
oomieit maccoit m= 0,258 r. 3aTem
HAYMHAIOT YBEJINYMBATH TEMNEPATYPy
€OCy/1a HACTOJIbKO Me/IJIeHHO, YTO BCe
BpeMsl NO//IeP>KUBaeTCsl pABHOBECHE
MeXKIy MapoM U KMAKOCTHIO. [lpu
Temmneparype t =27 °C Boaa
NMOJIHOCTBIO ucnapsiercs. Onpenenure
JAaBJIeHNEe P HACHIIIEHHBIX MAaPOB BOAbI
npu TeMneparype t =

27 °C.

Oteer: Ila

3573 Ila

HNneanbHblii ra3 copepuma padory 300
JIK M IpY 3TOM BHYTPEHHSS JHEepPrusi
raza ypeanumniaco Ha 300 Ix. Kakoe
KOJIM4YeCTBO TeNJIOTHI MOJIYy4H.]I ra3 B
3TOM mpouecce?

Otser:- [Ix

600 [Tk

JIndr aBuAKeTCA BBEPX C YCKOPEHHEM a
=2 M/c B HEeM HaXOJUTCH MACCAKHUP
maccoii 50 kr.Yemy paBeH moayJib
CHJIBI THKECTH, IeHCTBYIOLIEeH HA
naccaskupa?

OtBer:_H

500 H

KonTpoJubnas paéora 3a

1 cemecTp. Bapnant 3

IIncbMeHHO OTBETHTH HA BOIIpoOC:
HU30IMPOLECChHI.

H3onpoueccamu Ha3bIBAKOTCHA
TePpMOJMHAMHYECKHE TNPOLECChl, B XO0/e

KOTOPBIX




KOJIMYEeCTBO BellecTBA W OJMH M3
TePMOJAMHAMUYECKHX MapaMeTPpoOB — B
HAallleM cJIy4dae 3To

AaBjieHue, o0beM, TeMIlepaTtypa — He
MeHsIeT CBOero 3HAYeHusl.

IlepBblii M30MpoLEce — N300apUYeCKHid,

p =const

BTopoii uzonpouecc — N30X0pHUUECKMid,
V=const

Tpernii nu3onpouecc — M30TepMUIECKHI,
T =const

Ipy:xkuna xxecrkoctu k = 104 v/m
OJHMM KOHIIOM NpPHKpeIieHa K
HeNoJABUKHOM omope, a K Pyromy ee
KOHIY npuJioxuim cuiay F=1000

H. Onpenennre pacrsikeHue
NPYKUHBI.

Otser:- CM.

962 cm

Teso maccoii 600 r (m) OpoieHo ¢
BbICOTHI 9 M (h) Ha/1 TOBEPXHOCTHIO
3emuiu co ckopocthio 11 m/c (V).
Kaxkoii Oyner kuHeTHYeCKasi JHEPTUs
teaa (E) B mikoynsax (k) B MOMeHT
npuszemiienusi? (Yckopenue
cB00OHOIO NajieHus (g) CYUTATH
paBHbIM 10 M/c2)

Otser: _ JIx

102,3 ik

HneanbHblii ra3 copepun padory 420
JIK M IpY 3TOM BHYTPEHHSS JHEepPrusi
raza yseanumnjachb Ha 420 JI:xx. Kakoe
KOJIMYeCTBO TeNJIOThI MOJIYy4YHI ra3 B
3TOM mpouecce?

OtBer: _JIx

840 T

KonTpoJubnasi paéora 3a

1 cemecTp. Bapunant 4

IIncbMeHHO OTBETHTH HA BOIIpoOC:
KOJINY€CTBO TENJIOTHI.

KounuecTtBeHHOM Mepoit JHEPIHnH,
COOOIIEHHOM Tesy (WJIM OTJAAHHOH MM) B
npouecce Tenji000MeHa, SIBJISIETCS
KOJIMY€eCTBO TeIJIOTHI.

B CH egunuuei KojauyecTBa TemioThl Q
siBJIseTCA AK0Yyab (k).

Ecan npouecc  Temjaoo0MeHa  He

CONPOBOXKIAAETCS U3MEeHeHueM
arperaTHoro COCTOSIHUsI BelecTBa, To
0=cm(T>-T),

rae m — macca teaa; 1o — Th = AT —

Pa3HOCTH TeMIIEPATYP B KOHLIE U B HaYaJle
npouecca Temioo0MeHa; ¢ — yoenvHasA




mennoémkocmp geujecmea — pusnyeckast
BeJIMYMHA, YUCIEHHO PABHAS KOJIUYECTBY
TeIUIOThI, KOTOpOEe MOJy4aeT BellecTBO
Maccoi 1 Kr mnpm YyBeJIHYEeHMH €ro
Temneparypsl Ha 1 K.

JIndr nBMAKEeTCS BBEPX € YCKOpPeHHeM 2
M/c?, B HEeM HAXOJAUTCS MACCAKUP
Maccoii 50 kr. Yemy paBeH moay.ib
CHJIbI TSKECTH, IeliCTBYIOIIEl HA
naccaxupa?

OtBer:. H

500 H

BbI4MCIUTDH MyTh, KOTOPBI MpoexaJ
3a 30 ¢ BeJTIOCHNIENNCT, JBUTAIOIIHUICS C
yrJjoBoi ckopoctbio 0,10 paa/c no
OKpYy:kHOCTH paauyca 100 m.

OtBer: ™M

300 m

B 3akpeIThIii cocyn 00beMoM V = 14 a1
NMOMENAI0T HECKOJIbKO Kalejab BObI
oomreit maccoii T = 0,258 r. 3aTem
HAYMHAIOT YBEJINYMBATH TEMNEPATYpPy
COCY/1a HACTOJILKO MEAJICHHO, YTO BCe
BpeMsl NO//IeP>KUBAeTCsl pAaBHOBECHE
MEKAY MapoM M KUAKOCTHI0. [Ipu
Temmneparype t =27 °C Boga
MOJIHOCTHIO ucnapsiercs. Onpenennre
JAaBJIeHNEe P HACHIIIEHHBIX MAPOB BOAbI
npu TeMneparype t =

27 °C.

OtBer: Ila

2552 I1a

3K33MeHaI[I/IOHHLIe BOIIPOCHI

IIpsimoiuHelHOE paBHOMEpPHOE
ABukeHHe. Ero xapakrepucruku.

PaBHOMepHOE npsiMOJIHHETHOE
ABHMKEHHE — ITO ABHKEHHE, IPH KOTOPOM
TeJI0 32 PaBHbIC IPOMEKYTKH BPeMEHH
NPOXOJUT OAUHAKOBBIE IIyTH.
XapaKkTepuCTHKH PABHOMEPHOI'0
ﬂpHMOHHHeﬁH_?FO ABHMIKEHHS:
1) ckopocTh - ¥ BeKTOpHast
(pusuyeckas BeJIMYMHA T.K.
XapaKTepu3yeTcsi HANPaBJIeHHEM,

2) nepemenienue - 2 ,

3) nyrs — L,

4) Bpemsi ABHKeHHS — t.

5) koopauHaTa Tesa - Xo (HaYajJbHasA),
X (koHe4Has).

OTHOCHTEJILHOCTh MEXAHHYECKOT0
ABHKCHHUSA U ITOKOA.

OTHOCI/ITCJII)HOCTI) MOKOHA FOBOpl/lT 0 TOM,
YTO OJIHO U TO 7K€ TeJI0 B Pa3HbIX
CHUCTEMAX MOXKET HAXOAUTHCH B ITOKOE,
uiu aBurarbes. [lpumep: mo mocce
ABHIKYTCS ¢ OIUHAKOBOM CKOPOCTHIO




MALIMHBI B O/IHY H Ty ke cTOpoHy. Ilo
OTHOLIECHHIO K 0pore, K NPHA0POKHBIM
CTPOEHUSIM MAIIMHBI IBHXKYTCSH, a 110
OTHOLIEHHIO IPYT K APYry-IHOKOSITCH.

YCKOPGHI/IE, CIMHHUIIbLI €0 UBMEPEHUS.

Yckopenue

du3znyeckas BeJUIHHA

du3znyeckasi BeJMUYHHA, ONpeaesIsiiomast
OBICTPOTY U3MEHEHHUS CKOPOCTH TeJia, TO
eCTh NepBasi MPOU3BOAHAS OT CKOPOCTH
10 BpeMeHH.

Yckopenue siBJisieTcsl BEKTOPHOI
BEeJIMYNHOM, MOKA3bIBAIONIEH, HA CKOJIbKO
HU3MeHsIETCSl BEKTOP CKOPOCTH TeJia MpH
€ro JBUKeHHH 32 eIMHUILY BPeMeHH.
Ennnnneit yckopennsi B MexXa1yHapoaHOM
cucreme equann (CH) cayxur metTp B
CEeKYH]Y 3a CeKYHIYy (pycckoe
0003HavYeHHe: M/C 2; Me:KIYHAPOAHOE:
m/s 2)

IIpsiMoJIMHelHOE paBHOIIEPEeMEHHOe
JABHKEHHE W €r0 XapaKTePUCTUKH.

PaBHonepemMeHHOE IBUKEHHE — ITO
JABUKEeHHeE, IPH KOTOPOM CKOPOCThH TeJia
(MaTepuaJbHON TOYKH) 32 JI0O0ObIE
PaBHbIE IPOMEKYTKH BpeMeHH
HU3MeHsIeTCsl OIMHAKOBO.

JIBMKeHHe Tesia 0 OKPYKHOCTH, ero
napameTpsl. LlenTpocTpemurtenbHoe
yYCKOpeHHe.

PaBHOMepHOe ABHKEHHUE MO OKPYKHOCTH
— ABHMKEHHUE, IPH KOTOPOM
MaTepUHaJbHasi TOYKA 32 paBHbIE
HHTEPBAJIbl BpEMEHH NPOXOAUT PaBHbIE
OTPE3KH IYyI'M OKPYKHOCTH, T.e. TOYKA
JABHIKETCS M0 OKPY’KHOCTH € MOCTOSHHOH
110 MOAYJII0 CKOPOCTHIO. B 3TOM Ciiyuae
CKOPOCTH PABHA OTHOLIEHHUIO TyT'U
OKPY’KHOCTH, NPOIIICHHOM TOYKOH KO
BpeMeHHM IBUKEHU S

3aKkoHbI anHamMuki HeroTona.

3akonbl Hb10TOHA MOXKHO
chopmyanpoBaTs cieaylmum odopa3om:
BCSIKOE TeJI0 0CTACTCH B COCTOSHUM
MOKOSl HJIM PABHOMEPHOI'0
NPSIMOJMHEHHOI0 IBUKECHUS, IOKA MO/
BO3/leficTBMEM JIPYruX TeJ He Oyaer
BbIBEJIEHO U3 ITOI'0 COCTOSTHUS

CKOPOCTH U3MEHEHHS UMITYJIbCA TeJia
NMPONOPUMOHAIBLHA MPUJI0KEHHOH CHJIe U
HalpasJieHa BI0JIb JUHUHU JeiiCTBUSA
CHJIBI




ABA B3aMMO/IeCTBYIOIIUX TeJIa
AefCTBYIOT APYT HA APYra ¢ paBHLIMHM 110
BeJIMYMHE M TPOTHBOIOJI0KHBIMH 110
HANPaBJIEHUIO CUJIAMH

Cuiibl B MeXaHHKe: TPABUTALMOHHbIE
U 3JICKTPOMATHUTHBIE (YIIPYTOCTH,
TPeHus).

B ki1accuyeckoi MexaHuKe
rPABUTALMOHHBIE CHJIbI IIPEJCTABJISIIOT
€000i1 CHJIbI, KOTOPbIE ONPEAEJIATCS
3aKOHOM BCEMHPHOTO TArorenus. Cuibl,
¢ KOTOPBHIMHM JIBA TOYEYHBIX
HENMOJABUKHBIX TeJIa B3aUMHO
NPUTATUBAIOTCA APYT K APYrY, ABJISIOTCA
NPSAMO MPONOPUHOHAIBLHBIMHA
NPOM3BeIeHUI0 MACC JAHHBIX TeJ U
00paTHO NPONOPUMOHATbHBIMH
KBaJpaTy PacCTOSTHUS MKy HUMM.
Takue cHJIbI CHUTAOTCH HEHTPAJIbHBIMH,
T. €. HAaNPaBJeHHBIMHU B/10J1b NPAMOH,
COeIMHAIOLIeH EHTPbI
B3aUMO/IEHCTBYOIIUX TeJl.

3aKoH BceMHPHOT0 TsiroTenus. Cuia
TszkecTH. HeBecomocTh, meperpys3Ku.

ce TeJia MPUTATUBAKTCA APYT K APYry €
CHJIOM MPSAMO NMPONOPUMOHAIbHOMI
NPOU3BeIEHUI0O MACC ITUX TeJl U 00PaTHO
NPONOPUMOHAJIBHON KBAIPATy
PacCcTOSIHUA MeK1y HUMH.3aKOH
BCEMHUPHOI0 TATOTEHUSA

mlmz

F=0
2

rae F — cuia BceMUpHOro TAroTeHus,
ml , m2 — maccsl Teq, R — paccrosinue
Mme:xay Teaamu. Koagduunenr
NPONOPUMOHAIBLHOCTH G OAMHAKOB /151
Bcex TeJ1 B mpupojae. Ero napiBaor
rPaBUTALMOHHON MOCTOSIHHOM

HNmnyasc Tena, HMIYJIbC CHJIbI. 3AKOH
CcOXpaHeHHMs UMITYyJIbca.

Hmnyabe Teia - - p=mvp —
HMITYJIbC TeJia [Kr*m/c] m — macca Tesa
[kr] v — ckopocth [M/c]. 3akon
coxpaHeHHMs UMIyJbca. B ¢pusuke u
NpaB/Ja HUYEro He uc4Ye3aeT M He
nosiBJsiercsl M3 HMOTKyAa. UMnyabc — He
HCKJII04YeHue. B 3amkHyTO#
U30,IMPOBaHHOIl cucTeme (3TO Ta, B
KOTOPOii TeJIa B3aMMOJAEHCTBYIOT TOJIBKO
APYT € APYrOM) 3aKOH COXpPaHEeHUs
HMITYJIbCA 3BYYHT TaK: 3aKOH
coXpaHeHHMs UMIyJbca. BekTopHas




CYMMa MMIIYJIbCOB TeJl B 3aMKHYTOIi
cucTeMe NMOCTOSTHHA

10

PeaxkTuBHOe nBu:kenue. Ero
NpPosiBJIeHNE B PUPOIE U
HCIO0JIL30BAHUE B TEXHHUKE.

PeakTnBHOE 1BH:KEHHE — ITO SIBJICHHE,
KOTOpOe HIMPOKO HCIOJIb3yeTcsl KaK B
NMpUpoJIe, TAK U B TexHuke. ['1aBHOM
0CO0EHHOCTBI0 JAHHOI0 TUIIA IBUKEHHUS
SIBJISIETCH MCI0JIb30BaHUE PEAKTHBHOIO
OTJAA4H JJI5l CO3AAHUS CHIIbI,
He00X0UMOH /1J151 mepeMelleHust
o0bekTa. PeakTUBHOE IBHKEHUE MOXKET
Ha0/II01aThCs B pa3jIMYHbIX cepax
HAallei »KU3HU: OT eCTECTBEHHBIX
NPOLECCOB B MPUPO/IE 10 CJIOKHBIX
MEXaHU3MOB B KOCMU4Y€CKOIil 0Tpac/in.

11

Kunernyeckasi 4 moTeHIMAJIbHAS
IHeprus. 3aK0H COXpaHeHHUsI IHEPTUH.

Kunernueckast 3neprusi Ex = (m*v*2)/2
Ex — kuHeTrn4yeckasi 3veprus [/I:k] m —
Macca Tedsa [Kr| v— ckopocthb [M/c]. Uem
ObICTpee IBUKETCS TeJI0, TeM 00JIbIIe ero
KHHeTHYecKkasi JHeprusi. U naodopor —
YyeM Me/lJIeHHee, TeEM MeHbIIe
KHUHeTH4Yeckas 3Heprus. [loreHunanbHas
JHEPrusi — JHEPrusi B3aUMOJAEHCTBUSA TeJl,
00yc/I0BJICHHASI UX B3aMMHBIM
pacmoJio:keHueM MM B3aNMHBIM
pacnoJjio:keHueM yacrei Tesaa. [loanas
MeXaHH4YeCKasi JHePrusi paBHA CyMMe
KHUHETHYeCKOH U MOTEeHINATbHOMI
JHEPruii Tej, BXOASAIIMUX B CUCTEMY.
3aK0H cOXpaHeHMs JHEPTUM — SJHEPIUs He
€03/1a¢TCSl M He YHHYTOKACTCH, a TOJIbKO
NpeBpaIaeTcs U3 oAHoH (oOpMEI B

ApYyrylo.

12

Mexannuyeckasi padoTa 1 MOIIHOCTb.

Mexanunueckas padora — 310 paéora
KaKoi-HUOYAb CHJIOH HA/l TeJIOM, B
pe3yJibTaTe AeldCTBHSI KOTOPOH TeJl0
nepememaercs. Pabora copepmaercs,
ecJIu c00JII0AI0TCS YCJIOBHS:— HA TeJI0
AeHCTBYeT CHJIa; — OHO NepeMelaeTcs B
HANPABJECHUH JeHCTBUS CWIBbL., I/1e: A
(x) — mexannueckas padora; F (H) —
MOYJIb NPUJIOKEHHOH CHJIBI; S (M) —
nepeMenieHue (IMyTh, NPOMIEHHbIH MOJ
JAeiicTBHEM CIJIbI); a — YroJl MexKIy
HANpPaBJeHUEM CWJIbI M IlepeMelieHHeM.
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OcHoBubIe nmojoxkenus MKT u ux
OIBITHOE 10KA3aTEJIbCTBO.
KoaunuyecTBO BemecTna.

B ocHOBY 3T0l1 TEOPUHM BXOAAT TPH
NOJI0’KeH U

Bce BemecTBa cOCTOAIT U3 OTAEJBHBIX
YacTHI MOJIeKYJ U aTOMOB. MoJieKyJibl
MOI'YT COCTOSITh KaK M3 OTHOI'0 aTOMa,
TaK U U3 HECKOJIbKNX. OHU 0YEHb MAJIbI.
I'na3 yeroBeka He cnocoOeH pa3risieTb
aTOMbI M IPOMEKYTKH MEK1y HUMHU,
103TOMY J11000€ BeleCTBO KaKeTCsl HaM
CIJIOIIHBIM.

MoJiekyJibl H aTOMBI JIEKTPHYECKH
HelTpajbHbIEe YaCTUIIbI, O/THAKO OHH
MOTI'YT NPpHOOpeTaTh 10NOJHUTEIbHBIH
3JIEKTPUYeCKHH 3apsjl, TO eCTh
CTAHOBHUTHCH MOJIOKUTEJIBbHBIM U
OTpHLATEeIbHBIM HOHAMHU.

Bce 3T yacTHIBI HAXOAATCH B
HenpepbIBHOM 0eCcIopsiI09YHOM
aBuzkeHnu. C pocTom TemMnepaTypsbl
CKOpPOCTH YAaCTHI[ BellecTBa
yBeJIMYMBaeTcs, 03TOMY OecrnopsiiouHoe
ABHMKEHHME YACTHL IPUHATO HA3bIBATh
TEeMJIOBBIM. JTO IBHKEHHE HE 3ABHCHUT OT
BHEIIIHUX BO3JeCTBUM. /[[BHKEeHME
NPOUCXOJUT B HENMPeACKA3yeMoM
HANPaBJICHNH U3-32 CTOJIKHOBEHMS
MOJIEKY.JI.

MouJiekyJibl 4 aTOMBI B3aUMOJeHCTBYIOT
APYT € APYIOM C CHJIAaMH, UMEIOIIMMH
JIEKTPHYECKYI0 mpupoay. YacTuusl
BeIeCTBA OJHOBPEMEHHO 1
NMPUTATHBAIOTCS, H OTTAJIKHUBAIOTCH APYT
OT ApYra, U 1o 3TOi NPUYHHE
pacnoJiaraloTcsi Ha onpeeJIeHHbIX
PACCTOSTHUAX JAPYT OT Apyra.

Cuiibl B3aUMO/IeHiCTBUA YaCTHIL Y Pa3HBIX
BellleCTB Pa3jiMuHbl. JTUM 00bACHAIOTCS
Pa3JIM4MsA MHOTHX CBOMCTB BelIeCTB,
HANPUMep MX arperaTHoe COCTOSTHHe.
JeiicTBHE MOJIEKYJISIPHBIX CHJI BO3MOKHO
JIMIIb HA 0YEeHb MAJIbIX PACCTOSIHUSX,
CPaBHUMBIX ¢ pa3MepaMu CaMHX YaCTHIL
BenlecTBa. 'paBUTAMOHHBIM
B3aMMOJAEHCTBHEM MeXKAY 3TUHMH
YacTHLIAMHU MOKHO NpeHedpeyb.
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TemnepaTypa u ee u3MepeHune

Temmneparypa — 310 pusuyeckas
BeJIMYMHA, KOTOPasi XapaKTepu3yeT
CTelneHb HATPeTOCTH MJIH OXJIAMKICHUSI
Tesaa. OHa onpenesnsieT, HACKOJIbKO
OBICTPO MJIM MEJJICHHO ATOMBI U
MOJICKYJIbI IBHKYTCH BHYTPH BelllecTBa.
TemnepaTypa uzmepsiercsi B rpagycax mo
onpee/IeHHOM MIKaJie, TAKOH KaK
Heabscus, P@apenreiita nimn KeabBuna.
Bce 3TH mkajbl HMEOT CBOU
0COOCHHOCTH M MCIIOJIb3YIOTCS B Pa3HbIX
CTpPaHax M 00/1aCTAX HAYYHBIX
HCCJIeI0BAHUM.

15

bpoyHnosckoe aBuxkenue. Iugdysusa u
ee BH/bI.

BpoyHnoBckoe nBu:kéHNe (OpAyHOBCKOE
JABHKEHNE) — OecTopsiI0YHOoe ABUKEHNE
MHKPOCKONMYECKUX BUIMMBIX
B3BelICHHBIX YaCTHL TBEPAOIo BelecTBa
B KH/IKOCTH MJIU ra3e, BbI3bIBaeMoe
TeNJIOBbIM JIBMKEHHEM YaCTHUII }KMIKOCTH
Wi raza. beuio orkpbiTo B 1827 rogy
Pobeprom BpoyHom (mpaBujibHee
Bbpaynom). BpoyHoBcKkoe 1BH:KeHHEe
HHMKOI/A He MpeKpamaercs.

HaleHo Ha ru.m.wikipedia.org
JAu¢¢y3us — 310 CaMONpPoOU3BOJIbLHOE
B3aUMHOE IPOHUKHOBEHHE MOJIEKY.I
OJHOT0 BellecTBa B MPOMEKYTKH MexK1Y
MoJIeKyJaMu apyroro. B atom
onpefeJeHUH BasKHBIM SIBJISCTCH KAXKI0e
CJI0BO: 1 CAMONIPOM3BOJILHOE, H
B3aHMHO€, M1 IPOHUKHOBEHHUE, H MOJICKY.I.
OnbIThI, AEMOHCTPUPYIOLIHE SBJICHHE

aupepysnu.
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HNneanbHblii ra3. OCHOBHOE ypaBHeHH e
MKT.

HNpeanbHbIM ra3 — 3T0 MOJ€JIb
peanbHOro raza. MoJieky.ibl u/1€ajJbHOI0
rasza npeacTaBJsAlOT co00ii
MaTepHaJibHbIe TOUYKH, KOTOPbIE He
B3aMMOEHCTBYIOT APYT C APYIrOM Ha
PaccTOsIHUM, HO B3AUMO/IeliCTBYIOT IPH
CTOJIKHOBEHHUSAX JAPYT € APYTroM WIH €O
creHkamu cocyaa. Ilpu padore ¢
HeajJbHbIM Ia30M MOKHO NpeHedpeyb
NOTEHIUAJBHON YJHEPrue MoJIeKyJI (HO
He KHHETHYeCKOi).
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YpaBHeHHe COCTOSTHUS U/1€AJILHOTO0
ra3za: Knaneiipona, MenjeineeBa-
Knaneiipona.

YpaBHEéHHE COCTOSTHUS WAEAJTBHOI0 Ta3a
(uHoraa ypaBHenue MeHaeseeBa —
Kuaaneiipona) — ¢opmyuia,
YCTAHABJIUBAKIIAS 3aBUCUMOCTH MEXKIY
JaBJIeHHEM, MOJISIPHBIM 00bEMOM U
a0CoJIIOTHOI TeMIIepaTypoil uaeaJIbHOr0
raza. YpapHenue umeeT BU/I:

pV = vRT
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HN3onpoueccnl B razax. I'paduxu
H30MPOILECCOB.

H3onponéccbl — TepMOANHAMHYECKHE
npoieccbl, BO BpeMsi KOTOPbIX
KOJINYeCTBO BellecTBA M OJJMH U3
NapaMeTpoB COCTOSIHUSA: IaBJIeHHE,
00béM, TeMInepaTypa MM SHTPONUS —
ocTaércs Hem3MeHHbIM. Tak,
HEM3MEHHOMY J1aBJICHUIO COOTBETCTBYET
U300apHbIi npouece, 00béMy —
HU30XOPHBIH, TeMIepaType —
H30TePMHUYECKUI, FHTPOIIUN —
U303HTPONMIHBIN (HapuMep,
o0OpaTumblii ainadaTuveckuii mpouecc).
JIunuu, nzodpakamomme JaHHbIE
npouecchbl HA KAKOH-1100
TePpMOAMHAMHUYECKOI Auarpamme,
Ha3bIBaIOTCHA M300apa, u3oxopa,
H30TepMa U a1inadaTa COOTBETCTBEHHO.
H3onpouecchl ABJISAIOTCA YACTHBIMH
cJyYyasiMu MOJUTPOINHOTO Mpoiecca.
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BuyTpeHHsIsI JHePrusi HAeaJIbHOI0
rasa. Padora rasa.

BHyTpeHHsIsl 3Heprus TeJa - 3TO MOJIHASA
JHEPIHus BCEX MOJIEKYJ, KOTOPbIE ero
COCTaBJIAKOT. BHyTpeHHss JHeprus
HCATBHOI0 ra3a NPONOpPIHOHATBHA €ro
TemIeparype.

U=32-v-R-T.

Y100b1 U3BMEHUTH BHYTPEHHIOK0 JHEPIHI0
BelllecTBA, HAJ0 COOOIIUTH eMy
HEKOTOpOe KOJIUYeCTBO TelJia HiH
COBEpIINTH pPadoTy.

Pabora B TepMoaMHaMHKe paBHA
W3MEHEHUI0 BHYTPEeHHeH dJHepIruu
cucrembl: A = AU.

PadoTa raza B u300apHoM npoiuecce
paBHa A =P - AV,

20

KosmnuecTBo Temnorsl (Q), e1TMHULBI
€ro u3MepeHusl.

KosnuyecTBo TenjioTsl 0003HAYAIOT
cumBosIioM Q. Kak u apyrue pasjn4vHbie
BH/IbI JHEPTUH, KOJTHYECTBO TEIJIOTHI




usMepsiercs B J:koyasx ([:x) im6o B
KHJI0AxK0YIAX (K/K).

1 x/I:x = 1000 Hx.

OnHako ucTopusi NOKa3bIBaeT, YTO
yueHble CTAJIU U3MEPATH KOJIUYECTBO
TEeNJIOThI 32/10JIT0 TOI0, KAK B (PU3UKe
NOSIBWJIOCH TaK0e MOHSATHE KAK JHEPIHUsl.
B 10 Bpems, ObLi1a BbIBe/IeHA
crenuaJbHasl eIMHNLA VIS U3MepPeHusl
KOJIMYECTBA TEIJIOThI — KAJ0pPHus (KaJ)
JH00 KHJIOKAJIOpHA (KKaJI).
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IlepBoe Ha4YaJ10 TEPMOAMHAMUKH.
AnuadaTHbIi npouecc.

IlepBoe HA4YaJI0 TEPMOAUHAMMKH — OJIMH
U3 TPEX OCHOBHBIX 3aKOHOB
TEePMOAUHAMHUKH, NPeCTABJIsAET CO00M
3aKOH COXPaHeHHs YHEPTrUuH s
TEPMOIMHAMHYECKHUX CHCTEM.

IlepBoe HaYa10 TEPMOANHAMUKH ObLIO
chopmymposano B cepeaune XIX Beka B
pe3yJibTate padoT HeMelKOro y4éHoro
IO. P. Maiiepa, anrimiickoro ¢usuka JI:x.
I1. Ixoyast m Hemenkoro ¢pusuka I'.
I'eabmrosabsua. CorsiacHo nepBoMy
HA4YaJly TePMOAHUHAMMKH,
TEPMOJIHMHAMHUYECKAS CHCTEMA MOKET
coBepuiaTh padoTy TOJILKO 3a cYET cBoeil
BHYTPEHHEH JHepruu Uiu KaKuX-iudo
BHEIIHUX HCTOYHUKOB Hepruun. [lepBoe
HA4Y4JI0 TEPMOAHUHAMMKH YaCTO
(GopmyanpyoT Kak HeBO3MOKHOCTH
CyLIeCTBOBAHUS BEYHOI'0 IBUIaTeJs
NEePBOro poaa, KOTOPbIi coBepIIAJI ObI
padoty, He Yepnas FHEPIrUI0 U3 KAKOro-
J100 UCTOYHHUKA.
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TenusioBbie nBurarenu. KI1{
TEIJIOBOI'0 IBUTATEJIs.

TermnoBass MalIMHA, UCIIOJIb3YIOLIAS
TEIJO0TY OT BHCEIIHUX UCTOYHUKOB UJIH
IOJIy42eMYI0 IIPH CTOPAHUM TOILUIUBA
BHYTPH JBHMIaTeJisl 1JIs1 NPeoOpa3oBaHusA
B MEXaHMYECKYI0 JHEePrUIo.
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ITapooOpa3oBaHue: KUINEeHUE U
HCIIapeHue.

IMapooGpa3oBaHue — CBOHCTBO
KaleJbHBbIX KUIKOCTEH U3MEHATH CBOE
arperaTHoe cOCTOSIHUE U NMpeBpalaThCs
B nap. Ilapoodpa3oBanue, npoucxoasiee
JIMIIb HA IOBEPXHOCTH KanelIbHOU
KHIKOCTH, HA3bIBACTCS HCIIAPEHUEM.




ITapooOpa3oBanue no Bcemy 00bémMy
JKHKOCTH HA3bIBaeTCs KUIIEHHEeM; OHO
NPOMCXOAUT NPH ONpeaeIEHHOI
TeMIiepatype, 3aBUCsSIIIIeil OT JaBJICHUSA
— JaBJICHUS] HACBILLIEHHOI 0 Napa.
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HacbInieHHbIe 1 HeHAChIIEHHBIE
napsel. BiaxkHocTs Bo31yxa U MeTObI
ee onpeaeeHusl.

OTtHocuTe1bHASA BJIAKHOCTD — ITO
OTHOLICHHE IJIOTHOCTH BOJASIHOIO Iapa,
co/Iep Kalerocsi B Bo3ayxe, K JIOTHOCTH
HACBILIEHHOI0 Napa NpH JAHHOM
TeMIlepaType, BbIpaskeHHOe B IPOLeHTAax
(moka3bIBaeT, HACKOJILKO BOJASIHOM map B
BO3/1yxe 0JIM30K K HacbleHu0). CyxocTs
WJIH BJIAKHOCTH BO31yXa 3aBHCUT OT
TOro, HACKOJIbKO OJIN30K €ro BOASTHOM
Nap K HacblleHuI0. Ecim BiaskHbIi
BO3/YX OXJIa’KAaTh, TO HAXOASIIHIICH B
HEM Iap MOKHO J0BECTH /10 HACHIIIEHUS,
U 1ajiee OH Oy/1eT KOH/JAeHCHPOBAaThCH.
IIap Ha3pIBaeTCs1 HEHACBILIEHHBIM, €CJIN
€ro JaBJjieHHe MeHbIle JaBJIeHHs
HACBIIICHHOI0 Napa NP JAHHOH
Temueparype. JlaBienue
HEHACBIIIEHHOT0 Napa 3aBUCHUT OT €ro
o0beMa: NpM yMeHbIICHNH 00beMa
JAaBJIeHHE YBeJIUYMBaeTCsH, a IPH
yBeJIM4eHUH 00beMa - yMeHbIIaeTcs.
BaaxkHocTh BO31yXa — 3TO coiep:KaHue
BOJSIHOTO 1apa B BO31yxe. ATMOC(epHbIH
BO3/1yX COCTOUT M3 CMECH ra3oB H
BOJSIHBIX MIAPOB.
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duiekTpuyeckuii 3apsa. 3aKoH
B3aHMO/IeliCTBHSA 3apsiA0B. 3aKOH
KyJiona.

DJIeKTpUYeCcKHe B3aNMOACHCTBHS — ITO
B3aUMOJCHCTBHUS MEKIY MOJIEKYJIAMH
BHYTPH (pM3HYeCKHX TeJl. 31ech MbI
BHU/IUM IMOTOKH JHEPIrUA MEKAY
MOJIEKYJIAMH. JJIeKTPpHYECKHe
B3al/IMOJIel7[CTBI/Iﬂ MOI'YT USBMEHATH
PacnosoKeHue MOJIeKYJl BHYTPH
(puznyeckux rei. IlloaTomy oHH BeayT K
H3MEHEHUSIM (PM3HYECKHUX TeJl.

3axkon KynoHa — 310 3aK0H 0
B3al/lMOZIel7[CTBI/II/I TOYCYHbIX
3JIeKTPUYECKHUX 3apsAA0B. Bbl1 OTKpBIT
Hlapaem Kysonom B 1785 r. IlpoBens
00J1b11I0€ KOJTHYECTBO ONBITOB €
MeTaJIn4yeckuMu mapukamu, llapas




KyJaon 1aa takyo popmyaupoBKy
3akoHa: Cujia B3auMoO/1eiicTBUSA IBYX
TOYEeYHBIX HEMOJABUKHBIX 3aPAKEHHbIX
TeJl B BAKyyMe HanpaBJ/ieHa B10Jb
NPSIMOi, COeTMHAIOIIEH 3apsaabl, IPAMO
NPONOPUHOHATbHA NPOU3BEAEHHIO
MOJyJIei 3apsiIoB U 00PaTHO
NPONOPUHOHAIBHA KBaJIpaTy
PacCTOSIHUA MEKIYy HUMM.
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DJIeKTPUYECKOe 10JIe, KAK 0CO0bIi BU/I
matepuu. HanpsizkeHHOCTH
JIEKTPUIECKOT0

moJIsl.

HanpsizkeHHOCTD 3JIEKTPHYECKOro I0JIst
— 3TO NOKA3aTeJIb, PABHbII OTHOILLICHHUIO
CHJIBI, NEHCTBYIOLIEH HA 3aps/] B
3JIEKTPHYECKOM I10JI¢, K BeJTHYHHE ITOro
3apsina. HanpsikeHHOCTD siBJIsIeTCS
CHJIOBOM XapaKkTepucTUKOi mojsi. Ona
TOBOPHT O TOM, KAK CHJIbHO BJIUsIHUE
110JI51 B JAHHOH TOYKeE He TOJBKO HA
APYTIoii 3apsi]i, HO TAKKe HA )KUBbIE H
He’KMBbIe 00bEeKThbI.

DileKTpuYecKoe 1moJje — 3T0 0coObIi BU/
MAaTepHH, KOTOPas CyIIeCTBYeT BOKPYT
3JIEKTPHYECKH 3apsiZKeHHbIX
3J1EMEHTAPHBIX YacTHI (JIEKTPOHBI H
NPOTOHBI).
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JAM3J1eKTPUKH B 3JIEKTPHYECKOM I0JIe.
Ionsipu3anusi AUIJIEKTPUKOB.
IIpoBoaHuKH B

IJIEKTPUYECKOM I0JI€.

IIpoBOAHUKH B 2JIEKTPHYECKOM IOJIE.
IIpoBoaHUKaMM HA3BIBAKOT BelIECTBA, B
KOTOPBIX MOKeT NPOMCXOAUThH
YHOPSII0YEHHOE NepemMelieHne
JJIEKTPUYECKHUX 3aPAI0B, T. €. IPOTEKATh
djeKTpuYecKkuil ToK. IIpoBoaHukamu
SIBJISIIOTCSI METAJLIbI, BOJAHBIC PACTBOPBI
coJieil, KHCJIOT, MOHU30BaHHbIE ra3bl. B
NPOBOJHMKAX €CTh CBOOOAHBbIE
3JIEKTpU4YecKue 3apsiabl. B Merasiax
BAJICHTHBIE 3JIEKTPOHBbI
B3aMMOJAEHCTBYIOILIHUX JAPYT € APYIroM
aTOMOB CTAHOBSITCS CBOOOHBIMH.
JM3JIeKTpUKH (M30JIATOPHI)— BelleCTBA,
KOTOpBIE IJI0X0 NMPOBOAAT HJIH COBCEM He
NPOBOAAT YIEKTPUYECKHH TOK.
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Konpnencaropsl. Coenunenue
KOH/ICHCATOPOB B 0aTapero. JHeprus
3apsSIKEHHOT 0

KOHJIeHCcaTopa

Konaencarop npeacrasiasier co0oit
CUCTEMY ABYX IIPOBOAHHUKOB
pa3ae/ieHHbIX CJ10eM IMIJIeKTPUKA.
Konnencarop-HakonureJib
3JIeKTpU4YecKkoi dHeprum. I'i1apHas




XapPaKTePUCTHKA KOHAEHCATOPA, OT
KOTOPOii 3aBUCHT BeJIMYNHA 3aPs/ia U ero
JHEPIHUf- ITO FIEKTPOEMKOCTh.

3apsa KoOHAeHcaTOopPa NPSIMO
NPONOPIHOHAJIEH €0 )JIeKTPOEeMKOCTH.
YTo0bI KOHIEHCATOP 3aPSAAUTH, HYKHO
OJIHY O0KJIAJIKY COeJMHUTD C
N0JI0KUTEJIHHOM MOJKCOM, BTOPYIO €
OTpHLATEIbHBIM.
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IocTOSTHHBIN 3JIeKTPUYECKHUI TOK.
Cuna Toka.

ITocTOAHHBIH TOK — JJIEKTPHUUYECKHH TOK,
Y KOTOPOI'0 CHJIa TOKA M HalpaBJIeHUEe He
U3MEHSIOTCS CO BpeMEeHeM.

Cuia Toka | paBHa OTHOLIEHH IO
JIEKTPUYECKOT0 3apsiia (, MPoLIeaIero
yepe3s nomnepevyHoe ceveHue MPOBOIHUKA,
KO BPeMeHH ero npoxo:xkaenus t:

3a HanpaBJieHHE YIEKTPUYECKOI0 TOKA
YCJIOBHO BHIOPAHO HANIPABJIEHHE
JABHKEHHS MOJI0KUTEIbHO 3apsisKeHHbIX
YacTUI, TO €CTh B CTOPOHY,
NPOTHBONOJIO0KHYI0 HANIPABJICHUIO
JABUKEHHS YJIEKTPOHOB.
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DJlIeKTprYecKoe CONPOTUBJIEHUE €
3JIEKTPOHHOM TOYKH 3peHHsA. 3aKOH
Oma pi1s yyacrka

Henu.

3akon OMa onucChIBaeT JTHHEHHYIO
3aBHCHMOCTBb MEKIY CHJION TOKA HA
y4acTKe LHelnu U 3JIeKTPUYeCKUM
HANPSZKeHHEeM Ha 3TOM y4yacTKe.

Ycranosiied I'eoprom Omom B 1826 rony
(ony0smmkoBaH B 1827 roay) u Ha3BaH B
€ro 4ecTb
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3aKkoHbI MapajjieJIbHOTO 1
M0CJIeI0BATEJIbHOI0 COCAUHECHUS
pe3ucTopoB (IPOBOAHUKOB).

IocnenoBarenbHOE H MapaIeIbHOE
COeIMHEHUS B JJIEKTPOTEXHHKe — Ba
OCHOBHBIX CI10c002a coeJUHEeHHS
3JIEMEHTOB 3JIEKTPHYECKOI Lemnu.

IIpu mocJjienoBaTeJIbHOM COCAHHEHUH BCe
3JIEMEHTBbI CBA3aHbI APYI € APYIrOM TaK,
YTO BKJIKYAKIIHI UX YYACTOK LENH He
HMeeT HH OIHOIO0 y3/1a
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PaGora u MOIIIHOCTH IJIEKTPUUYECKOTO
ToKa. 3akoH /[xoyas-Jlenna.

PaboTa 371eKTpHYeCKOro ToKa -
MOKa3bIBaeT, Kakas padora Oblia
coBeplIeHA YIEKTPUYECKUM I110JIeM NPH
nepeMelleHNH 3apSiA0B 10 NPOBOIHUKY
3a Bpems t. U3mepsercs B k.
MoIHOCTD JIEKTPHYECKOr0 TOKA - 3TO
OTHOLICHHE NPOU3BeIeHHOI UM PadoThI




KO BpeMeHH B Te4eHHe KOTOPOro
coBepiieHa padora. 3akoH JxoyJis-
JleH1a: KOJIM4Y€CTBO TEIJI0ThI, KOTOpOe
Bbl/IeJISIeTCS B IPOBOHUKE C TOKOM,
NPSIMO NPONOPLUHOHAIBHO
CONPOTHUBJIEHUIO IPOBOHMKA, KBaJApPaTy
CHJIbI TOKA U BpeMEHH NPOXO0KIeHUSA
TOKA.
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MarauTHoe 1moJie 4 ero
XapakTepucTuku. MarauTtHoe moJie
TOKA.

MaruuTHoe noJie - gpopma
CyLIeCTBOBAHUS MATEPHHU, OKPYKAKOLLEH
ABMKYIHECH YJIeKTPUUYECKHUe 3apsa/ibl
(MpOBOHMKM C TOKOM, IOCTOSTHHbIE
MArHMTBI).

JT0 Ha3BaHHWe 00YCJI0BJIEHO TeM, YTO,
Kak o0Hapyxua B 1820 roay narckuii
¢u3ux Xanc Ipcren, 0HO OKa3bIBaeT
OpHMEeHTHpYIOLIee JeficTBHe Ha
MarHuTHyIo crpeiaky. OnbIT Jpcrena:
10/ IPOBOJIOKOMH € TOKOM MOMeIAJIach
MarHUTHAas CTPeJKa, BPallalouiasics Ha
urJie. [Ipn BRIKOYEHNH TOKA OHA
YCTAHABJIUBAJIACH NEPIEHINKYJIAPHO
NPOBOJIOKE; IPH N3MEHEHU U
HANPABJICHUS TOKA OBOPAYNBAJIACH B
NMPOTHBOMOJI0KHYI0 CTOPOHY.
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BexkTop maruuTHoM nHAYKIUK. Cniia
Ammnepa.

3akon Amnepa:

Cuna, 1elicTBYIOIIAs HA POBOAHMK C
TOKOM B MATHUTHOM I10JIe, PABHA
NPOM3BeIeHUI0 MOAYJIsI MATHUTHOM
HHAYKIHMH, CHJIbI TOKA, JIIHHbI
NMPOBOAHMKA U CHHYCA YIJIa MEXKIY
BEKTOPOM MATHUTHON UHAYKUHU U
HanpaBJIeHHEeM ToOKa. BeKTop MarHuTHOM
HHAYKUIHHU - BeKTOpHAasi pusudeckast
BEJIMYHUHA, SIBJISIOIIASICA
XapPaKTePUCTUKON MATHUTHOTO T0JIf,
YHMCJIEHHO PaBHAaA CUJIe, IeHCTBYIOLIEH Ha
3JieMeHT Toka B 1 A u ayuHoii 1 M, eciin
HaNpaBJieHUe CUJI0BOM JTUHUHU
NneprneHuKyJIsPHO MPOBOIHUKY.
Oo6o3Hauaercs B, exmanna usmepenus - 1
Tecaa. 1 Ta - oueHb 00JIbIIAS BeJIMYUHA,
M03TOMY B pPeajibHbIX MATHUTHBIX MOJISIX
MATrHUTHYI0 HHIYKIHIO u3MepsiioT B M T,
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JlelicTBHe MATHUTHOTO MOJISA HA
ABWKyuiics 3apsaa. Cuna Jlopenna.

JlelicTBMe MATHUTHOTO MOJIA HA
ABWKyImiics 3apsaa. Cuna Jlopenna.
MarHuTtHoe moJie AeiicTByeT Ha
NMPOBOJHUKH € TOKAMU, A JIEKTPUYECKH I
TOK — 3TO YIIOPSAI0YEeHHOe
(HanpaBJIeHHOe€) IBUKeHHE 3apPsisKeHHbIX
yactul. [Io3TOMy MarauTHoe moJie
JAeiicTBYeT M Ha OT/eJIbHbIe, IBUKYIIIHECS
B HeM, 3apsiKeHHbIe yacTulbl. Cuia,
AeHCTBYHOILIAS HA IBHKYIIYIOCH B
MArHUTHOM I10JI€ 3aPSAKEHHYI0 YACTHILY,
Ha3bIBaeTcs cwioii Jlopenua.
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OTKpbITHE SABJIEHUSA
3JIeKTPOMArHUTHO HHAYKIuU. [ToTok
MATrHUTHOW WHIYKIHH.

DJIeKTPOMATrHUTHAS HHAYKIMSA ObLIa
oTkpbIiTa Maiikiaom ®apaneem 29
aBrycra B 1831 roay. Yuensblii
00HAPYKIJI DJIEKTPOABHKY Y0 CHITY,
KOTOpasi BO3HUKAET B 3aMKHYTOM
NMPOBOJHMKOBOM KOHTYpe.
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3aKO0H 3JIEKTPOMATHUTHOM MHAYKIIUMN
®apajes.

3akon nHaykuun Papagest (MM MPOCTO
3akoH Papajesn) - 3TO 3aKOH
3JIEKTPOMATHETH3Ma,
NpeICcKa3bIBAIOIIMI, KAK MATHUTHOE
noJie OyaeT B3auMO/AeliCTBOBATH C
JNEKTPHYECKOH LEeNnbIo 1JIsl CO3aHUS
ekTpoaBukyiei cuisl (C). ITo
sIBJICHHE, U3BECTHOE KaK
3JIeKTPOMATHUTHASI HHAYKINS, ABJISETCS
(pyHaaMmeHTaNIbHBIM NPUHIUIIOM PAa0OTHI
TpaHcGopMaTopoB, KATyLIEK
WHIYKTHBHOCTH M MHOTMX THIIOB
3JIeKTPOABUIaTENIei, FTeHEPAaTOPOB H
COJICHOM/10B.
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Camounaykuusi. UHIyKTHBHOCTb.
JHeprusi MAarHUTHOTO MOJIS.

CamMouHayKIus - BO30Yy:KIeHue
JIEKTPOABMKYIIEH CHJIbI MHIYKIUH (3/C)
B JJIEKTPUYECKOi Ienu Npu H3MeHeHU U
3JIEKTPUYECKOr0 TOKA B 3TOM 1enu;
YACTHBIN CJIy4ail 2J1eKTPOMAarHUTHOM
HHAYKIHMH. DJIeKTPOABHKYIIAsA CHJIA
CAMOMHAYKIMHU MPSIMO
NPONOPUMOHAIBHA CKOPOCTH U3MEHEHUS
TOKa; KO3QpuuueHT
NMPONOPUMOHAIBLHOCTH HA3bIBAETCH
HHAYKTHBHOCTBIO.

NHAYKTABHOCTH — KO3 PUIIHEHT
NPONOPUMOHATBHOCTH MEXKIY




MArHUTHBIM II0TOKOM (C031aBaeMbIM
TOKOM KaKOro-1u00 BUTKa NPH
OTCYTCTBMM HAMATHMYUBAIOIIMX Cpen,
HaNpuMep, B BO31yXe) U BeJIUYNHON
3TOro TOKa
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Mexannuyeckue KoJ1e0aHUs U yIpyrue
BOJIHbI. CBOOOIHBIE, 3aTyXaK0IIUE U
BbIHYK/I€HHbIE KOJIe0aHU.

KoJie0anusiMu Ha3bIBAIOTCH NMPOLECCHI,
KOTOpbIe XapaKTePU3yOTCs
onpe/e/ieHHOM MOBTOPSIEMOCTHIO BO
BpeMeHH, T.e. KoJieOaHus -
nepuoAnvecKue N3MeHeHUs KaKko-1u00
BeJIMYMHBI.

B 3aBucuMocTH 0T (PU3MYECKOM MPHUPOABI
Pa3Iu4YalT MeXaHUYeCKue U
3JIEKTPOMATHUTHBbIE KOJIe0aHusA. B
3aBMCHMOCTH OT XapaKTepa BO3AeHCTBHUS
Ha K0JICOJIIOIIYIOCH CHCTEMY Pa3Jn4yaioT
cB00OIHBbIE (WJIH COOCTBEHHDIE)
KO0JIeOaHMsl, BIHYK/I€HHbIE KOJ1e0aHusl,
aBTOKOJIe0AHUS U MapaMeTPpHUYeCKue
KoJieOaHus.

Kosie0anus Ha3pIBaOTCSH
NepPUOANYECKUMH, €CJIU 3HAYECHUS BCex
(pu3nyeckux BeJUYNH, M3MEHAOUIUXCS
NPHU KOJIEOAHUSX CHCTEMBbI, IOBTOPSIOTCS
yepe3 paBHbIE MPOMEKYTKH BpeMeHH.
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ITonepe4nsie 1 NPOAOJILHBIC BOTHBI.
XapakTepucTHUKH BOJIHbI. YPaBHeHHE
IIOCKOM

Oeryueil BOJIHbI. 3BYKOBbI€ BOJIHBI.
YJbTpa3sByK U €ro NnpuMeHeHHe.

BoJana- 310 KoJ1€0aHu,
pacnpocTpaHsoIHecs: B MPOCTPAHCTBE B
TeYeHUH BPeMeHH.

MexaHn4eckue BOJHbI MOTYT
PacnpoCTPaHATHCSH TOJIbKO B KAKOM-
HUOYAb cpee (BellecTBe): B rase, B
’KM/IKOCTH, B TBepoM TeJjie. B Bakyyme
MeXaHM4YeCKas BOJIHA BOSHUKHYTh He
MOKET.

HceTouyHNKOM BOJIH SABJISIOTCSA
KOJIe0/TI01IHecs TeJia, KOTOpbIe CO31al0T
B OKPY’KAaI011IeM NPOCTPaHCTBe
aegopManuIo cpeabl.

/151 BOSBHMKHOBEHHS BOJIHBI HY’KHA
aedopmanus (Haanuue Fynp) cpeasl, nis
pacnpocTpaHeHus BOJIHBI HYKHA
ynpyrasi cpeaa.




Berymas BoJiHA - BOJIHA, I/1e MPOUCXOAUT
1epeHoc IHeprum 0e3 mepeHoca
BelllecTBa.

Berymas ynpyrasi BoJiHa- BOJIHA, I/1e
ecTh [lepeHoc IHepruu u Bo3unkaetr F
YHPYIOCTH B cpejie paclipoCcTPaAHEeHUsl.
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CB000/IHbBIE U BBIHYK/IEHHbIE
3JIeKTPOMATHHUTHBIE KOJIe0aHHS B
KoJ1e0aTeIbHOM KOHTYpe.
®opmyaa Tomcona.

CB00OIHDbIE JIEKTPOMATHUTHBIE
KoJIe0aHNs B KOHTYpe — 3TO
nepuoANvecKue M3MeHeHHs 3apsaa Ha
00KJIaIKaX KOH/IEHCATOPA, CUJIbI TOKA U
HANPSI’)KEHUs1 B KOHTYpe, MPOUCXOoasilue
0e3 morped/1eHUs JHEPTUH OT BHEIITHUX
HcTOYHMKOB. Takum oOpazom,
BO3HMKHOBEHHE CBOOOTHBIX
3JIEKTPOMATHUTHBIX KOJIeOaHNH B
KOHTYpe 00yCJIOBJICHO Nepe3apsaKoi
KOH/IeHCAaTOpa M BO3HUKHOBeHueM J/IC
CAMOMHAYKIHMH B KaTyllIKe, KOTOpast
«oDecneyuBaeT» 3Ty nepe3apsaky.
Boiny:k1eHHbIE 3JIEKTPOMATHUTHbIE
KOJIe0aHMS - ITO NepuoguIecKue
U3MEHEeHUsI 3apsia, CUIbI TOKA U
HANPSI’)KEHUs B LeNM Mo AeiCTBHEM
NepeMEeHHOM 3J1eKTPOABUIKY I CHIIBI OT
BHeIllIHero ucrouynuka. Cucrema,
cocTosilasi U3 KOHAEHCATOPA H KaTyIIKH
HHAYKTHBHOCTH, PUCOETUHEHHOI K €ro
00KJIaAKaM, HAa3bIBAETCH
K0J1e0aTeJIbHBIM KOHTYPOM.
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DJIEeKTPOMarHuTHbIe BOJIHBI.
OTKpBITHI K0J1€0aTeJIbHBIH KOHTYP.
HN300perenne paano A.

C. IlonoBbiMm. IlonsaiTHE 0 paguOCBA3H.
ITepBoHayajibHBIE B3IJIAABI HA
NPHPOAY CBeTA.
Kopnycky/1sipHO-BOJIHOBO# Ayaau3M.

HcTouyHnKOoM rapMOHHYECKHX
3J1eKTPOMATHUTHBIX BOJIH SIBJISACTCS
OTKPBITHIH K0J1e0aTeJbHbIH KOHTYP.
I'epu B cBOMX onbITax, yMeHbIIAS YHCJIO0
BUTKOB KAaTYIIKH H IVIOIHAAb IVIACTUH
KOH/IeHCATOpAa, a TaKKe pa3IBUras ux,
COBEPLIWJI NePexo/ OT 3aKPbITOIr0
K0J1e0aTeJIbHOT0 KOHTYpa K
OTKPBITOMY KO0J1€0aTeJIbHOMY KOHTYPY
(BuOpartopy I'epua), npeacraBisiiomeMy
c000i1 1Ba CTEPKHS, Pa3/ieJeHHBIX
HCKPOBBIM IIPOMEKYTKOM. B 0TKpBITOM
KOHTYpe IlepeMeHHO0e JIeKTPHYeCcKoe
1oJ1e 3aMoJIHsIeT OKPY Kalolee KOHTYP
NPOCTPAHCTBO, YTO CYLIECTBEHHO




NOBBIIAECT HHTEHCUBHOCTH
3JIEKTPOMATHUTHOTO M3JIy4eHHs.
CBolicTBa 3J1eKTPOMArHUTHBIX BOJIH.
IOMB npeacrapisieT NonepevYHy0 BOJHY
HcTounnxk IMB noJkeH OLITH
YCKOPEHHO JIBHKYIIE sl 3apsisKeHHO M
yacruuen

OcHoBHbIE XapakTepucTuk OMB
SIBJISIIOTCSl XapPaKTePUCTUKH
MeXaHMYEeCKUX BOJH

IOMB pacnpocTpaHnsieTcs B J11000¥ cpene (
+ B BaKkyyMe)

IIpu nepexoae U3 0HOIi cpelbl B IPYryio
HU3MEHsIeTCSl CKOPOCTh M JIMHBI BOJIHBI, a
YacToTa NOCTOSIHHAS.
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BoJuHoBbIe CBOliCTBa cBeTa:

uHTepdepeHnus, Tuppakuus,
MOJIAPU3ALHS.

BoJiHOBBIC CBOMCTBA CBETA - 3TO sIBJICHHUE,
CBSI3aHHOE CO CBETOM, CBETY NPHUCYIIH
BCe CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH:
oTpa’KeHue, NpeJioMJIeHHe,
uHTep(depenuus, 1uppakuus,
NOJISIPU3Aa1Hs, CBET MOKeT 0Ka3bIBATh
JaBJIeHHE Ha BEIeCTBO, MOIIOMATHCH
Cpeoi, BbI3bIBATH SIBJICHHE
¢porodrpdexra. Untepdepénuns cpéra
(nar. interferens, ot inter — mexay + -
ferens — Hecymmii, nepeHocsiuii) —
uHTepdepeHus 3TeKTPOMATHUTHBIX
BOJIH (B Y3KOM CMBbICJIe - TIPeK/e BCero,
BHIHMMOI0 CBeTa) — IepepacnpenesieHue
HHTEHCHMBHOCTH CBETa B pe3yJbTare
HAJI0’KeHUs (CYyNepno3uIIHA) HECKOJIbKHX
CBETOBBIX BOJIH. JTO SIBJICHHE 00BIYHO
XapaKTepu3yeTcs YepeaylIuMucs B
NPOCTPAHCTBE MAKCUMYMaMH U
MMHMMYMaMH HHTEHCUBHOCTH CBeTa.
JAu¢ppaknus cBera — orudaHue CBeTOBOM
BOJIHOM HENMpPO3pa4yHbIX TeJ ¢
NPOHMKHOBEHHEM B 00J1aCTh
reoMeTpru4YecKoi TeH!u H 00pa3oBaHHeM
TaM UHTepP(epeHIIHOHHON KapTHHBI.
Mpunoun I'ioiirenca - Ka:xkaasi TOYKa
NOBEPXHOCTH, IOCTUTHYTAsl CBETOBOM
BOJIHOIA, AABJISIeTCSI BTOPUYHBIM
HCTOYHUKOM CBETOBBIX BOJIH.
Orubarmomas BTOPpUYHBIX BOJIH,




CTAHOBMTCH BOJIHOBOI OBEPXHOCTHIO B
CJIeYIOLIUIT MOMEHT BPpeMEeHH.
MMoasipu3anusa cBeTa — Mpouecc
YHOPSiI0YEeHUSs KOJIeOaHNH BEeKTOpa
HANPSAKEHHOCTH JIEKTPHYECKOT0 MOJIA
CBETOBOM BOJIHBI IIPU MPOXO0KIEHUH
CBeTa CKBO3b HEKOTOPbIE BellecTBa (MpH
NMPeJOMJIEHNH) WIN NIPH OTPAKEHU U
CBETOBOI0 NOTOKA. EcTecTBEeHHBIH CBeT —
CBETOBOM MOTOK, B KOTOPOM KOJieOaHUs
BEKTOPOB U NPOUCXOIAT 0 BCeM
HaNpaBJICHUAM, NIEPHECHAUKYISPHBIM
HANPaBJIEHUIO PACTPOCTPAHEHUS BOJIH.
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3aKkoHbI FCOMeTqueCKOﬁ OIITUKH.

Pa3nes onTHKH, H3y4alOLIUI 3aKOHBI
pacnpocTpaHeHHs CBeTa B NPO3PavYHbIX
cpeaax, 0Tpa)keHus CBeTa 0T 3ePKaJIbHO-
O0TpaKaloIUX OBEPXHOCTeN U
NPUHLIHUIBI IOCTPOECHUS U300pasKeHN i
NP NPOXOKIEHUH CBeTa B ONITHYECKUX
cucremMax 0e3 y4éra ero BOJITHOBBIX
CBOJCTB.
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JIMH3bI U X XapPaKTEePUCTUKH.
®opmyJia TOHKOM JIMH3bI. ONTHYECKAA
CHJIA M YBeJIHYeHH e

JIMH3.

JeTajb U3 Npo3pavyHOro OAHOPOIHOI0
MaTepuasa, uMelIas JIBe
npeJoMJIsIolIe MOJTHPOBAHHbIE
NMOBEPXHOCTH, HAIPUMeEP, 00€
cheprueckne UM ke 0JHY IIOCKYIO, a
APYryIo - chepryeckyo.
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SABaenne porodpdexra. YpaBHeHue
Jitnmreirina. Kpacnasi rpannna
dorodddexra.

SIBjieHMe B3aMMOEHCTBHS CBeTAa I
JIIO0O0r0 APYroro 3JeKTPOMATHUTHOIO
U3JIyYEeHHUsI C BelleCTBOM, IPH KOTOPOM
Heprusi GOTOHOB nepeaaéTcs
3JIeKTPpOHaM BewecTBa. Yacrora cBera,
MPH KOTOPOii enle BO3MOKeH BHEIITHHU I
dororddexT, cynmecTByeT s KaKIAO0T0
Bewecrsa. Ilpu BHemnem ¢goroddpdexre
3JIEKTPOHBbI BHIPBIBAIOTCH U3 BelleCTBA, a
NPU BHYTPEHHEM - OCTAIOTCH BHYTPH
BemecTBa. KBanToBasi npupoaa ceera
CBH/IETEJBCTBYET O CYylIeCTBOBAHUU
(oTOHOB U HATUYUM Y HUX JHEPTUH U
HMITYJIbCA.
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/laBJieHHe CBeTa U ero UCIoJb30BaHue
B Hayke U TexHuke. OnbIThl Jlebenena.

JlaBjieHne, KOTOpOe OKa3bIBaeT CBETOBOE
(1 BOOOLIE 2JICKTPOMAarHuTHOE)
U3J1y4YeHue, Najaiiee Ha MOBEPXHOCTh




Teaa. OneiThl JleOeneBa MOKHO
paccMaTpMBaTh KaK 3KCNIEPUMEHTAIbLHOE
JA0KA3aTeJIbCTBO TOT0, YTO ()OTOHBI
00J121a10T UMITLYJILCOM.
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Ctpoenue atoma. Moaesiu cTpoeHust
aroma Tomcona u Pesepdopaa.

Moaéan ToMcona (HHOTIIA TAKKe
Ha3bIBaeMasi «IyTHHTOBasi MO/IeJIb
aToMa») — MoJeJIb aToMa,
npenoxennas B 1904 rony /Ixo3edom
J:xkonom Tomconom. Bekope mociie
OTKPBITHS JJIEKTPOHA, HO elIé 10
OTKPBITHS ATOMHOT0 siAPa, MO/Ae]b
NONbITAIACH O0BACHUTH IBA H3BECTHBIX
TOI/1a CBOICTBA aTOMOB: YTO 3JI€KTPOHBI
SIBJISIIOTCSI OTPUIATEIBHO 3apssKeHHBIMU
YaCTHIAMH M YTO ATOMbI He HMEKT
YHCTOr0 YJIeKTPUYECKOro 3apsaa. Sapo
aToMa BOJI0PO/ia HA3BAHO MPOTOHOM H
paccMaTpuBaeTCsl KaK 3JleMeHTapHast
YyacTuua.
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Bubl paiMoaKTHBHBIX U3JIyYeHHI:
ajab(da-, 6eTa- 1 raMMa M3JIy4YeHHs.

PagnoakTuBHOE H3/1yuyeHue ObIBaeT TPEx
BU/I0B: ajib(a-, beTa-, raMmma - JIy4M.
AJub(a-1yuH — 3TO MOTOK
NMOJIOKMTEJbLHBIX YaCTHII,
NpeaCTABJSIOIIMX c000il AApa aToMa
rejus. bera - jiyum — 310 MOTOK
3JIeKTPOHOB. "'aMMa-1yun — 310
3JIEKTPOMATHUTHbIE BOJIHBI BHICOKO#
YacTOThI.
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OTkpbITHE PATHOAKTHBHOCTH
Bbexkepesem. Bkaan IIbepa Kropu n
Mapuu Cxi1010BCKO#

B 00/1aCTh U3y4eHUsI IBJICHUSA
PaIMOAKTHBHOCTH.

OTKpbITHE PEHTTeHOBCKHUX JIy4ei
npousonrno 8 HosOps 1895 r. Coodmenune
00 OTKPBITHH 1aTHPOBaHO 28 nexkaldps.
BoJiee mosyropa mecsiieB yueHblii
TIIATEJIbHO HCC/Ie0BA HeBeoOMble
Jy4yu. EMy ynajnoch ycTAHOBUTD, YTO OHU
BO3HUKAIOT TaM, I[le CTEHKH TPYOKH
CHJIBHO (1roopecuupyIoT NoJ yiapaMu
KaTOIHBIX JIy4en.
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Ctpoenne aroMHoro sapa. legext
Macchbl AaTOMHBIX s/iep.

enTpajbHasg 4acTb aTOMa, B KOTOPOH
COCpPeI0TOYeHA OCHOBHASI €r0 Macca
(60s1ee 99,9 %). SInpo 3apsikeHo
MOJIOKUTEJIbHO, 3apsi/l SI/APa onpeessieT
XUMHYECKH I 3JIEMEHT, K KOTOPOMY
OTHOCAT aToM. Pa3mepsnl sijiep nopsiaka
10-13 - 10-12 cm 4 3aBHUCHAT OT YMCIA
HYKJIOHOB B siipe. Ili1oTHOCTD siiepHOro




BellleCTBA KaK /ISl JerKuX, TaK U JAJs
THAXKEJIBIX /Iep MOYTH OIMHAKOBA H
cocrapJsieT okoJio 1017 kr/m3, T.e. 1 cM3
siiepHOro BemecTBa BecuJ1 0b1 100 murH.
T. SIApa UMEIOT MOJI0KUTEJIbHBIN
3JIEKTPUYECKHH 3aps/l, paBHbII
a0CoJIIOTHOI BeJIMYUHE CYMMAPHOTI0
3apsiia 3JIeKTPOHOB B aToMe.
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Peakuuu paguoaKkTHBHOIO pacnaja:
aabda-, 6eta-pacnan. IIpasuiaa
CMEIeHUs] ATOMHBIX
saep.

AJub(a-pacnazioM Ha3bIBAIOT
CaMONPOM3BOJILHBIN pacnajg aTOMHOI0
siIpa HA I0YepHee sIAPO U (-4ACTHIY
(aapo atoma 4He). bera-munyc-pacnan.
BekkepeJsb qokazaj, 4ro f-ay4n
SIBJISIIOTCSI IOTOKOM 3JIeKTPOHOB. bera-
pacnajx — 3TO NposiBJieHHe cJ1adoro
B3anmoaeicreus. Kpome anbda u 6era-
pacnaja cyumecTByeT TaKKe raMmma-
pacnana. 'amma-pacnan — 310 u3j1ydyeHue
raMMa-KBaHTOB /IPAMH B BO30Y KI1€HHOM
COCTOSIHUM, NP KOTOPOM OHH 00J1a1a10T
00J1b1110# 110 CPABHEHMIO C
HEeBO30Y/KICHHbIM COCTOSIHHEM JHepPrueii.
B B030y:K1eHHOE COCTOSIHHE SAPA MOTYT
NPUXOIUTH NPH SIIEPHbIX peakuusx Ju0o
NPHU PaJHOAKTUBHBIX pacnajaax Apyrux
sifep. BoJbIIMHCTBO BO30YK/IE€HHBIX
COCTOSIHMH siiep MMEIOT OYeHb
HENPOA0IKUTEIBLHOE BPeMsl )KU3HH —
MeHee HAHOCEKYH/IbI.
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Anepubiii peakrop. IIpumenenne
saaepHoi YHeprun. Tepmosiiepubie
peaKkuuu.

Snepubiii peakrTop. f’I}:[eprlﬁ peaKTop —
YCTPOHCTBO, NPEIHA3HAYEHHOE 1JIA
OpPraHM3alMHy YIPaBjIsgeMoi,
CaMOMNO//IePKUBAKOLIEH CSl LeTTHOMI
peakuuu JejIeHUsi, KOTopasi Bceraa
CONPOBOKAAETCS BbIICJICHHEM JHEPIHH.
TepMosinepHbIe peakuuu — 3TO peaKUuH
CJIUSIHUS JIETKHUX siiep NP OYeHb
BbICOKOH Temneparype. s cJMAHUA
siiep Heo0X0AUMO, YTOObI OHU
cOJIM3HIINCH HA paccTosiHue 0Ko0J10 10 -12
€M, T. €. YTOOBI OHM IONAJH B cepy
HCﬁCTBI/Iﬂ AJCPHBIX CUJIL.
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Ctpoenue u pazsutne BeesieHHOI.
Haina 3Be3aqHasg cucrema —
I'anakruka.

Kpome 3Be31 B coctaB I'aakTuku
BXO/IUT ellle paccesitHHAsl MaTepus,
Ype3BbIYAHHO PaccesitHHOE BelleCTBO,




cocTosiniee U3 MeK3Be3IHOI0 raza u
nb1M. OHO 00pa3yeT TYMAHHOCTH.
Xa00.,1 npeaJIoKuJI pa3aeJuTh Bce
raJIakTHKHU Ha 3 BHJA:
diuunrTuyeckue — 0603Havaemblie E
(elliptical);

Cnupanbhbie (Spiral);

HenpaBuibHbie — 0003HaYaeMble
(irregular). I'anakTuka Moeunslii IIyTs,
Ha3pIBaeMasi Takke npocro Ianakruka (c
3arJaBHOM OYKBbI) — rHTaHTCKasA
3BE3IHAsI CHCTEMA, B KOTOPOil HAXOAUTCS
CosHevyHasi cucTemMa, Bce BUIMMbIE
HEBOOPYKEHHBIM IJ1a30M OTAC/AbHbIE
3BE3/1bI, 2 TAKKe OTPOMHOE KOJIHYEeCTBO
3B€31, CAMBAIOIIUXCH BMeECTe H
Ha0J/I101aeMbIX B BH/Ie MJICYHOTO Iy TH
(nazBanmne Muieunslii [lyts B @enepauun
HCIOJIb3YyeTCH €O JHA €€ OCHOBAHMA).
Mieunsbii IIyTs siBisIeTCA
MeCTOOOUTAHUEM M POTHOM rajJaKTHUKOMN
®enepanum [lianer.
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Pacuupsiromasics Beenennas. Moagennb
ropsiyeii Beesiennoii. Crpoenne n
npoucxo:xaenue 'anakTuk.

Pacmupenne BeesienHoil — siBJIeHHe,
cocrosiee B OYTH OJHOPOAHOM U
H30TPONHOM PACHIMPEHUH KOCMHYECKOI0
NPOCTPAHCTBA B MacIITa0ax Bceil
BcesieHHO#, BBIBOAMMOE Yepe3
Ha00AaeMoe ¢ 3eMJIH KOCMOJIOTHYeCKOoe
KpacHoe cMelleHue.

IKCNEPUMEHTAJIBHO paclIMpPeHHe
Bcenennoi moarsepikaaercs
BBLINOJTHEHHEM 3aK0HAa Xa00J1a, a TaKKe
YMECHBIICHUEM CBETHUMOCTH
JIKCTPEMAJIBHO YAAJIEHHBIX
«CTAHAAPTHBIX CBECY (CBerHOBl)IX THIIA
Ia). Moaeans ropsiueii Beesiennoii -
Kocmonornueckast Moen1b, B KOTOpPO#
3BojiIouMs BeesleHHoil HaunHaeTcs ¢
COCTOSIHMA IVIOTHOM ropsiyel NJIa3mbl,
cocTosiieil U3 JIeMeHTAPHbIX YaCTHI, U
NPoOTEKaeT MPH JaJbHeleM
aauadaTu4ecKoM KOCMOJIOTHYECKOM
pacIIMpeHuH.
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JdBosonus 38e31. TepMosiiepHbIT
cunre3. [Ipodsema TepmosiiepHoit
IHEPreTUKH.

JHeprust CosHua u 3Be3J.
Ipoucxoxnenne Co/IHEYHOH CHCTEMBI.

IBOJKOIHUS 3BE3]T, H3MEHEHHE
BHYTPEHHEro CTPOeHHsI U BHELIHEero BUAa
3B€3/1 ¢ Te4YeHHeM BpeMeHH, BbI3BAHHOe
HelnpepbIBHOM NOTepel JHepPIruy,
U3JIy4aeMoil B OKpyKarolee
npocrpancrso. Ilpeacrasiaenus o Tom,
KaK POXKIATCH, )KUBYT U YMHUPAKOT
3B€3/1bl, OCHOBAHBI HA CPABHECHHUH
pac4éToB ¢ Ha0II0AeHuSIMH 00JILIIOTO
YyHCIIa 3BE3/1 Ha Pa3HBIX 3Tanax ux
3BOJIIOLIMH.

3Bé31b1 opMHUPYIOTCS B MEXK3BE3THBIX
ra3oBO-NbLIEBBIX 00J1aKaX, B KOTOPBIX MO
TeM MJIM UHBIM PUYUHAM HAPYLIAeTCS
PaBHOBeCHEe MEK1Y CHJIAMM TATOTEHHUS U
ra3oBoro JaBJeHUsl, B pe3yJbTaTe 4ero
TaKkue 00/1aKa HAYMHAKT CKUMATHCHA
(kosu1ancuposats). TepMosiaepHbIi
CHHTE3 — 3TO0 PA3HOBUJIHOCTD SI/IePHOI
peaxkuuu.

B xoxe sizepHoOil peakuMu PO aTOMa
B3aMMO/EHCTBYeT JIN00 ¢ 3JIeMEeHTAPHOI
yacTuuei, 1100 ¢ sAPOM APYyroro aTroma,
3a CYeT 4Yero cocTaB U CTPOCHHE Aapa
U3MeHATCcs. TsuKe10e aTOMHOE PO
MOKeT pacnacTbcs HAa 1Ba-TpH 0oJiee
JIETKUX — 3TO peaKkuus JeJIeHusl.
CyuiecTByeT Tak:ke peaKlMsi CHHTe3a:
3TO KOI/Ja IBa JerkuX aTOMHBIX fi/ipa
CJIMBAKOTCS B OHO TSKes0e.
Hcrounnkom snepruu CostHua u 38é31
SIBJISIETCA siiePHAasi JHEPT s, KOTOpasi
BbLICJISIETCH IIPU CHHTe3e siiep reiusi u3
siiep BOAOpoAA.

JTO - TaK Ha3bIBaeMasi TepMoOsi/iepHas
peakuus.

Jdoka3aTejibCTBOM BEPHOCTH HALIMX
npeacrasjeHnii o crpoenun CosiHna
SIBJISIETCH Pe3yJIbTaThl MOMCKA 1
perucTpanuy HeHTPUHO, KOTOpPbIe
CONPOBOKAAIOT TEPMOsIICPHbIE PeaKIIUH
B Heipax CoJIHIA M J1erKO NPOHHUKAKOT OT
MeCTa peaKkuuM 10 camoi 3emJiu.




