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®onn oneHouHbIX cpenactB (POC) saBisgeTcs MPUIOKEHUEM K padouelt mporpamme
JTVICIIATUTHHBI (MOZYJIST) ¥ IPENICTABIISIET COOO0M COBOKYITHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX
MaTepHajoB (CIOBapHbIC TUKTAHTbI, TPDEHUPOBOYHBIC YIIPAXKHEHUS, KOHTPOJIbHBIE PalboThI,
TECTBI U JIp.) ¥ METOJOB WX HCIOJb30BAHUS, MPEIHA3HAYCHHBIX UIS U3MEPEHUS YPOBHS
JOCTHIKCHUSA CTYACHTOM YCTAHOBJICHHBIX PE3YJIbTATOB 06y‘IeHI/IH.

1.ITACITIOPT ®OHJA OHEHHOYHBIX CPEJACTB

1.1 OcHOBHBIE CBeICHHS O JUCIHUIIJINHE

OO0mmas Tpy10€MKOCTh TUCHUILIAHBI JJIsl THEBHOTO OTACIICHHUSI COCTaBIsET /2
aKaJEeMUYECKIXYACOB.

Tpyooemxocmu,
Buo paoomui aKademMu4ecKux 4acoe
1 cemecmp 2 cemecmp Bcezo

O0mas Tpy10éMKOCTh 72 72

Konrakthas pa6ora:

Jlexuunu (JI)

[Tpaktryeckue 3ausatus (113) 36 36

Koncynpranuu

[IpomexyTounas aTTectanus (IK3aMeH)

CamocrosiTesibHas padora: 36 36

- BBITIOJTHEHHUE TECCTOBOT'O 3aIaHUA
(T3);

-IIOATOTOBKA K ITPAKTHYCCKUM
3aHATUIM




1.2. Ilnanupyemble pe3yJibTAThl 0CBOEHHS AUCHUIIMHBI

l'[.nalmpyeMble Pe3yJdbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oo0mue

I[I/ICIII/IHJII/IHapHLIe

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKAAHCKOW TIO3WIMH OOYYaIoIErocss Kak
AKTUBHOTO M OTBETCTBEHHOTO Yi€HA POCCUUCKOTO OOIIECTBA;

MPUHATHAE TPAAUIIMOHHBIX OOIICYEIIOBEYECKUX T'YMAHHUCTHYECKUX |
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTM COBMECTHYIO JESATEIBbHOCTH B  HHTEpecax
IPaKIaHCKOTO 00111eCTBa, y4yacTBOBaTh B CaMOyNpaBlIeHUH B
00pa3oBaTebHON OpraHUu3aIlH;

yMEHHE B3aMMOJIEUCTBOBATh C  COLIMAIbHBIMU
COOTBETCTBHUH C UX (PYHKIMSIMH U HAa3HAYCHHCM;

HHCTUTYyTaMHU B

TOTOBHOCTh K T'YMaHUTapPHOH U BOJIOHTEPCKOW JEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMUPOBAHHOCTb  POCCUKUCKOMN
MaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K FOCYIapCTBEHHBIM CHMBOJIaM, TIOCTHKEHUSAM
POCCUIMCKHX YUEHBIX B 00JIaCTH (PU3UKH U TEXHUKH;

p a)KI[aHCKOI\/’I HUICHTUYHOCTH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIHTAHMSI:

chOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHS;

CIMIOCOOHOCTh ~ OIICHUBATh CHUTYallMI0 W MPUHHUMATh OCO3HAHHBIC
pelIeHus, OPHEHTHPYAICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B
TOM YUCJIIE B AEATEIBHOCTH YIEHOTO;

OCO3HaHHeE JINYHOTO BKJIaJa B IIOCTPOEHHE YCTONUUBOIO OYIyIIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

ACTETHYECKOE OTHOIICHHE K MHDY,
TBOPYECTBA, MPHUCYIIEr0 (PU3MUECKOM HAYKE;

5) Tpy10BOr0 BOCIIMTAHUS:

BKJIFOYasl JSCTCTUKY HAYYHOTO

JeMOHCTPHPOBATh Ha NpUMEpax poilb M MeCTOo (U3MKH B
(OopMHUPOBAaHUN COBPEMEHHON HAy4YHOH KapTHHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJOIMH, B MPAKTUYECKOH NESATEIbHOCTH
b1 {001 (7

YYUTHIBATh TPAHUIBI MPUMEHEHHS W3YYCHHBIX (U3NUIECKUX
MoJielleil: MaTepuanbHas TOYKa, HHEpIHUalbHAs CcUCTeMa OTCYETa,
abCoOMIOTHO TBEPAOE TeNO, WIEaTbHBIA ra3, MOJENMU CTPOEHUS Ta3os,
KHUJIKOCTEH M TBEPABIX TeJ, TOUEUHBIM DSJIEKTPUYECKUH 3apsa Ipu
penreHnn (GU3NYECKUX 3a1ad;

pacrio3HaBath (pusnyeckue sBIeHHUS (IPOLECCH) U OOBACHATHh UX
Ha OCHOBE 3aKOHOB MEXAHHMKH, MOJEKYISIPHO-KMHETHUECKOW TEeOopuu
CTPOEHHUSI  BeleCTBAa M  IEKTPOAMHAMHUKH:  pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHUE, CBOOOIHOE MaJIeHUE TETl,
JBUKEHHE N0 OKPYKHOCTH, UHEPIMS, B3auMoJeiicTBre Ten, 1uddy3us,
OpOYHOBCKOE JBIDKEHHE, CTPOCHHE JKUAKOCTeH W TBEPABIX Tel,
U3MeHeHne o0bEMa Ted NpU HarpeBaHWu (OXJIAXKIEHHM), TEIJIOBOE
paBHOBECHE, HCIApeHHe, KOHJEHCAllMs, IJIaBJI€HHUE, KpUCTAJIM3aIus,
KHUIIEHHUE, BJIQXXKHOCTh BO3/lyXa, IMOBBILICHHE AABJICHUS Tra3a MHpU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBSI3b MEXY TapaMeTPaMH COCTOSIHUS
ra3a B M30MPOLECCAX, DIEKTPU3ALMS TEJl, B3AUMOIECHCTBUE 3aps/I0B;

ONMCHIBATh MEXAHMUYECKOE JBI)KEHUE, HCHOJNB3ys (usnueckue
BEJIMYMHBI: KOOpJAWHATA, MyThb, MEpEMEIICHHEe, CKOPOCTh, YCKOpPEHHE,
Macca Tela, CWIa, HUMIYJbC Tela, KUHETHYECKas OHEprus,
MOTEHIMANbHAsl DHEPrusi, MeXaHWueckas paboTa, MeXaHHYecKas
MOIIHOCTb; MPU OMUCAHUM NMPABUIBHO TPAKTOBATHh (PU3UUYECKHUI CMBICI
WCIOJIb3YEMBIX BEJMYMH, HMX OOO3HAYEHUS W E€JUHHIIBI, HAXOIUTh




MHTEpEC K Pa3Nu4HbIM chepam npodeccCHOHAIBHOM NesSATeNbHOCTH, B
TOM 4YHCJII€ CBS3aHHBIM C (U3MKOH M TEXHUKOW, yMEHHE COBEpIIATh
OCO3HaHHBIM BBIOOp Oyaymied mpodeccun U peann30BbIBATH COOCTBEHHBIC
KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPa3OBaHUIO B
obnacT (pU3MKK HA TPOTSHKEHUN BCEH KHU3HH,

6) 9KOJIOrHYECKOT0 BOCIIUTAHHUSI:

c(OpMHPOBAHHOCTH IKOJIOTUYECKOM
rI100aTBbHOTO XapaKTepa YKOJIOTUISCKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE JAEHUCTBUU B OKPYXAIOIIEH cpele Ha
OCHOBE 3HaHUS 1IEJICH YCTOMYMBOTO PA3BUTHS YEJIOBEYCCTBA;

pacuIMpeHue OmbITa JACATEIILHOCTH YKOJIOTHUECKOM HAIIPABICHHOCTH Ha

KYJIbTYpBI, OCO3HaHUe

OCHOBE MMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS,
COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAay4YHOU AEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE
M3YYCHHUS (U3UKH OCYIIECTBISITH TPOSKTHYI0 U HCCIICIOBATEILCKYIO
NEeSATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

ba3oBble JJornyeckne a1eMCTBUSA:

CaMOCTOATENIbHO (POpMyIHUpPOBaTh M  aKTyaJIU3UPOBATH IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNENATh UEIN ACSITENIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU HX
JIOCTHKCHHS,

BBISIBJIATh 3aKOHOMEPHOCTHM W TPOTHUBOPEUUS B PacCMaTpPUBAEMBIX
(1)I/ISI/ILI€CKI/IX SABJICHUAX

paspabaTeiBaTh IUIaH pEHICHUS TPOOIEMBI
MMEIOIINXCA MaTepUAIbHBIX U HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATE€IbHOCTh, OLIEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLICHUBATh PUCKHU MOCIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBAaTh M BBHINOJHATH pPabOTy B YCIOBUSAX pealbHOrO,

COOTBCTCTBYOILICTO

¢ y4éToM aHamm3a

(bopMyIIbl, CBA3BIBAIONIME JAAHHYIO (DU3UYECKYIO BEIUYHHY C APYTUMH
BEJINYNHAMUY;
ONMCHIBATh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TE€l W TEIIOBHIE

SIBJICHHA, HCIIOJIb3Yys (I)I/ISI/I‘ICCKI/IG BCJIMYHHBI: JaBJICHUC  TIa3a,
TCMIICpaTypa, CPCAHAA KUHCTHICCKAA OHCPIUA XaOTHUYCCKOI'0 JIBUKCHUA
MOJICKYJI, CPCAHCKBaApaTU4YHAA CKOPOCTb MOJICKYJ, KOJIHNYCCTBO

TEIUIOThI, BHYTPEHHSIs SHEprusl, padoTa ra3a, Ko3QpQHUIUEHT NOJIE3HOIO
JEHCTBHS TEIUIOBOTO JIBUTATENIs; IIPU ONMCAHUU ITPABUWIIBHO TPAKTOBATh
(Gu3NYeCKUd CMBICT HCIOJB3YEMBIX BEIUYMH, WX OOO3HAYCHHS W
€IMHUIIBI, HAXOMUTHh (DOPMYIIBI, CBSI3BIBAIOIIME JAHHYIO (DU3HUYECKYIO
BEJIMYUHY C APYTUMHU BEJIUYNHAM;

ONMCHIBATh H3YYECHHBIC DIIEKTPUYECKUE CBOMCTBA BELIECTBA U
JNeKTpUYECKUEe  SIBJIEHUS  (IIPOLECChl), HCMONb3yd  (pusmueckue
BEJIMYMHBIL: IEKTPUUECKUH 3apsi]l, DIEKTPUYECKOE I10JI€, HAIPSHKEHHOCTh
10JIs1, NOTEHLUAN, Pa3HOCTh MOTEHIMAJIOB; IIPU ONUCAaHUU IPABHIIBHO
TPAaKTOBaTb  (PU3MUYECKUI CMBICI  MCIOJIB3YeMbIX  BEIMYUH, HX
0003HAYCHHS U €JMHUIIBL; YKA3bIBATh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYIO BETMYMHY C IPYTHMHU BEIINIHHAMHU;

aHaM3UpPOBaTh (U3NYECKHUE TPOLECCHl U SIBICHUS, HUCIONIb3YS
(u3nyecKkre 3aKOHbI U MPUHIMIIBL: 3aKOH BceMUpHOTo TaroteHus, I, Il n
III 3axoHBl Hp10TOHA, 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH, 3aKOH
COXpAaHEHHs WMIIYJbCa, IPUHUUII CYNEPIO3UIUU CWJI, [PUHIHNI
paBHOIIpaBUSl  MHEPLUAIBHBIX CHCTEM  OTCYETA, MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, Aa30BbI€ 3aKOHBI, CBA3b
CpPEIHEW KUHETUYECKOM DHEPruM TEILUIOBOTO [BM)KEHHMS MOIEKYI C
aOCOJIIOTHOM TeMITepaTypoM, TEPBBIM 3aKOH TEPMOJWHAMHKHU, 3aKOH
COXpaHEHHs >JIEKTPUYECKOro 3apsaa, 3akoH Kyiona, mpu 3TOM
pa3nuyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpQ)KEHUE U yCIIOBHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHIIMIBI JEHCTBUS MalIWH, MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pasiauyaTh YCJIOBUS UX 0e€301acHOro




BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,
pa3BHUBATh KPEATUBHOE MBINUICHUE TIPH PEIICHUU KU3HEHHBIX TPOOIIeM.
Ba3oBble uccienoBarejabcKue NeicTBUA:

BJIAJIETh HAY4YHOM TEPMHUHOJIOTHEM,
MeToAaMu (U3NIECKOI HAyKH;

BJIQJIETh  HaBBIKAMU  Y4€OHO-UCCIENIOBATEILCKOM U MPOEKTHOM
NEATEIPHOCTH B o0macT (PU3MKH, CIIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TIOMCKY METOJIOB pCIICHHs 3ama4  (U3MIECKOro
coJiepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B [TO3HAHMS;

BJIQJICTh BUJAMHU JACSATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHHUS, €ro
MHTEpPIpETANH, TPeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YHCIIE [IPH CO3JaHUH YIEOHBIX MPOEKTOB B 00J1aCTH (PU3UKU;

BBISIBJIATh IPUYUHHO-CJICJICTBEHHBIE CBS3M M aKTyalIM3UPOBATh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ pellieHrs, HaXOAUTh aprYMEHTHI JIJIsl I0Ka3aTeIbCTBA

KIIOYEBBIMH  IIOHATUAMHU U

CBOUX YTBEP:KJI€HHH, 3a71aBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IOJYYECHHBIE B XOJI€ pELICHMs 3aJauyd pe3yJbTaThl,
KPUTHYECKH OIIEHUBAThb UX JOCTOBEPHOCTh, NPOTHO3UPOBATh M3MEHEHHE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (OPMYJIMPOBaTh COOCTBEHHBIE 33/1a4M B 0Opa30BaTENIbHOM
NesTeIbHOCTH, B TOM YHUCIIE IPU U3YUEHUHU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTh 3HaHUSA MO (U3MKE B MPAKTUYECKYIO 00JacTb
KHU3HEIEATEIBHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HWJEW, IPEAJaraTb OpPUTMHAJIBHBIE NOAXOIBI M
pelieHus;

CTaBUTh NpOOJIEMbl M 3aJaud, JOMYCKalollue ajlbTepHATHUBHBIC
pelLIeHus.

Paborta ¢ unopmanmeii:
BJIa/IETh HAaBBIKaMH MOJIy4eHUs1 HHPOpMAIH (PU3HUUECKOTO COAepHKAHUS

N3 NICTOYHHUKOB PA3HBIX THIIOB, CAMOCTOATCIbHO OCYIIECCTBJIATE ITIOUCK, aHAJIN3,

WCIIOJIb30BAHNUS B TIOBCEIHEBHOM KHU3HH;

BBIMOJIHATE  OKCIIEPUMEHTHl 110 HCCIEOBAHUIO  (PU3UUECKUX
SIBJIGHUA W TPOLECCOB C HCIOJIB30BAHUEM IMPSMBIX U KOCBEHHBIX
U3MEpEeHH, mpu 3ToM (opMynHpoBaTh MpodiieMy/3agady U THIIOTE3Y
y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 NPEASIOKEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT U (POPMYITUPOBATH BHIBOJIBL;

OCYIIECTBIISITh NPSMbIE M KOCBEHHBIE H3MepeHUs (U3NYECKUX
BEJIMYMH, MPU 3TOM BBIOMpATh ONTHUMAIIbHBIM CHOCOO H3MEpeHUus u
HCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU ITOTPEIIHOCTEN N3MEPEHUIL;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (DU3NYECKHMMHU BEIIMYMHAMH C
UCIIONIb30BAaHUEM TMPSAMBIX HM3MEPEeHMI, MpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (UKCUPOBATh pE3yNIbTaThl IOJTYYEHHOH 3aBHCHUMOCTH
(U3NYECKUX BEJWYHMH B BUJE TAaOMUIl M rpaduKOB, A€TaTh BBHIBOJBI 11O
pe3yJibTaTaM HCCe0BaHMUS;

coOnrofaTh mpaBujia Oe30MacHOro Tpyna IMpU MPOBEICHUH
UCCIIEJIOBAaHU B  paMKax Yy4eOHOro OKCIEPUMEHTa, Yy4eOHO-
VICCIIEIOBATENICKOM M IPOEKTHOM JEATENBHOCTH C HCIIOJIb30BAHHEM
U3MEPUTENBHBIX YCTPOUCTB M JTAOOPaTOPHOTO 000PYAOBaHUS;

pemath pacu€THBIE 3aJaud C SBHO 3aJaHHOM (U3MYecKoil
MOJIENIBIO, UCMONB3Yys (U3NYECKHE 3aKOHbl M TPUHIMIIBIL, Ha OCHOBE
aHaJIM3a YCIIOBUS 3aJlaul BBIOMpPATh (DPU3HMUECKYIO MOJENb, BBIICISATH
(dbuzmveckrue BEIUMYMHBI U (POPMYIIbI, HEOOXOAUMBIE IJisi €€ pEeIIeHUs,
IPOBOJIUTH PAacd€Thl M OLIEHUBATh PEATbHOCTH MOJYyYEHHOI'O 3HAUCHHS
(bu3n4ecKoil BETUUNHBL;

pemiatb ~ KayecTBEHHbIE  33/Ja4yM:  BBICTpaMBaTh  JIOTMYECKH
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHUM C OMOpPONW Ha M3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS;

UCIOJb30BAaTh MpPU PEIICHUH Y4eOHBIX 3aJady COBpPEMEHHBIE
WH(GOPMAIIMOHHBIE TEXHOJOTUU Ui IOMCKA, CTPYKTYPUPOBaHUS,
WHTEPIPETAlMA ¥ TPEJCTABICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHON
nHPOpMAIMY, TOTYYCHHON W3 Pa3JIMYHBIX HMCTOYHHKOB, KPUTHUECKU




CHCTEMaTHU3alMI0 U UHTEPIPETAINIO HH(POPMAIIUK pa3INYHBIX BUA0B U (HOpM
MIPECTABIICHHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHY;

UCIIONIB30BAaTh CPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJIOTUH B pEIICHWHM  KOTHUTUBHBIX, = KOMMYHHMKATUBHBIX U
OpraHU3aIMOHHBIX 33/1a4 ¢ COONI0IEHUEM TPeOOBaHUN HIPTrOHOMUKH, TEXHUKU
0€301acHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNUS, IPABOBBIX M STHYECKUX HOPM,
HOPM MH(OpPMaMOHHON 0€30MaCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MUYECKOTO COACPKAHUS B PA3IMYHBIX (hopMaTax C
yu€ToM Ha3HaueHWss WHGOpMAIMM W IEJIEBOH ayIWTOPHH, BBIOMpas
ONTHMANBHYIO (OPMY MPECTABICHHUS U BU3YyaIH3alllH.

KoMMyHHUKaTHBHBbIE YHHBepcaJIbHble y4eOHbIe qelicTBUA:

OCYIIECTBIISITh OOLICHWE Ha Ypokax (U3MKHM M BO BHE-YPOUHOM
NesTeNbHOCTH;

pacrio3HaBaTh MPEINOCBUIKM KOH(DIMKTHBIX CUTyallMd M CMAr4aTh
KOH(JINKTHI,

Pa3sBEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaThb U  HUCHOJb30BATh
UHIUBUAYAIBHON paboThI;

BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBUI C yUETOM 0OIINX
MHTEPECOB U BO3MOYKHOCTEN KaXKIO0r0 WIEHA KOJIJIEKTUBA;

IPUHUMATh LEIM COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATH MU
KOOPJAMHHUPOBATh JEUCTBUA MO €€ JOCTH)KEHUIO: COCTABIIATH IUIaH JEHCTBHH,
pacnpenenaTb pojid ¢ y4ETOM MHEHUN Y4aCTHUKOB, 00CYXJaTh pe3yibTaThbl
COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOI0 yYaCTHUKA KOMaH/bI B
OOIIMH pe3ynbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npejsaraTb HOBBIE MPOEKTHI, OLEHUBATh WJIEM C MO3UIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUNMOCTH;

npeumMynieCTBa KOMAaHIHOH n

aQHAJIM3UPOBATh NOJTYYAEMYIO HH(POPMAIHIO;

MPUBOAMTH MPUMEPHI BKIIA/1a POCCUHCKUX U 3apyOSKHBIX YIEHBIX -
(GHU3MKOB B pa3BUTHE HayKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCII0JIb30BATh TEOPETUUCCKUE 3HAHUS 10 (PH3HKE B TIOBCECTHEBHOM
KHU3HH I o0ecTieyeHns Oe301aCHOCTH MTPU 0OpaIeHNnH ¢ IprudopamMu U
TEXHUYECKHMH YCTPOHCTBAMH, JUISl COXPAHECHUS 3/I0POBbSI H COOITIOICHHUS
HOPM 9KOJIOTUYECKOT0 HOBEJICHUS B OKPYKAIOLIEH cpeie;

paGOTaTb B Ipynne C BBIIOJHCHUCM PA3JIMYHBIX COLUAJIbHBIX
poJied, IJIaHUPOBaTh pPaOOTy TPYIIbI, PAMOHATIBHO PpaCIpPEICISITh
00sI3aHHOCTH W  IUIAHUPOBATh  JIEATENBHOCTh B  HECTaHIAPTHBIX
CHUTyallUsiX, aJICKBAaTHO OLICHMBATh BKIAJ KaXIOr0 M3 YYaCTHUKOB
IPYIIIBI B PELHICHUE PACCMATPUBAEMOH ITPOOIEMBI.




OCYHICCTBJIATL MO3UTUBHOC CTPATCITHUCCKOC IMOBCACHHUC B PA3JIMYHBIX
CUTyalMiX, IIPOABJIATHL TBOPUCCTBO U BOOGpﬁ)KGHI/Ie, OBITh WHHUIIMATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUS
Camoopranuszanus:

CaMOCTOSITENTIPHO OCYIIECTBIISATH I103HABATEIbHYIO JESITEIbHOCTh B
ob0nacti (U3MKM U AaCTPOHOMHUH, BBIABIATH MPOOJIEMBbI, CTaBUTh U
dbopMynpoBaTh cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIPHO ~ COCTaBJIATh  IUJIAH  pEIIeHUs  pacuéTHBIX |
Ka4eCTBEHHBIX 3ajad, IUIAaH BBHIMOJHEHUS MPAKTUYECKOH pabOTHI ¢ y4EToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEAIOUYTEHHIH;

JlaBaTh OLEHKY HOBBIM CHUTYAIHsIM;

pacmupsATh paMKd ~y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX
MPEIIIOYTEHHUI;

JieNaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHUpPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAHINN B O0JIACTH
(GU3MKHN, TOCTOSIHHO TOBBIIIATh CBOWM 0OOpa3oBaTeNbHBIA W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyallMsiIM, BHOCHTh KOPPEKTHUBHI B
JeSITeIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB 1IEIISM;

BNIaJIETh HABBIKAMHU TO3HABaTENbHON pe(dIeKCHH KakK OCO3HAHMS
COBEpIIIAEMbIX JEHCTBUII U MBICTUTENIBHBIX MPOIECCOB, UX PE3yabTaTOB U
OCHOBAaHUI;

WCTIOJB30BaTh MPHUEMBI pPe(IESKCUN U OLEHKH CHUTYaIlMH, BBIOOpa
BEPHOTO pEIlICHUS;

yYMETb OIIEHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHIDKEHHIO;

MPUHUMATh MOTHBBI U apTyMEHTHI JPYTHX IPH aHATN3E PE3yIbTaTOB




NeSATeIbHOCTH;

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apTyMEHTHI JPYrUX IPH aHaJIN3€ Pe3yIbTaToB
NeSITeNIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nmpouecce AOCTHXKEHHSI JIMYHOCTHBIX pE3YJIBTATOB  OCBOCHHS
mporpaMMbl 1o (U3MKEe JUIsl YpOBHS CpedHero ooumero oOpa3oBaHUS Y
oOyuaromuxcst COBEpUICHCTBYETCS SMOILIMOHAIbHBIN WHTEJIEKT,
Mpernoiararomuil copMUpPOBaHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOUIETO  CIIOCOOHOCTh  TOHUMATh  CBOE
SMOILIMOHAIBHOE COCTOSIHWE, BHJETh HAMpaBICHHsS Pa3BUTUS COOCTBEHHOMU
SMOILIMOHANBHOM Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAaHUS,  BKIIOYAIOIIETO  CAMOKOHTPOIb,  yMEHHE
IPUHUMATh  OTBETCTBEHHOCTh 332  CBOE  IIOBEACHUE, CIOCOOHOCTH
a/IalITUPOBATHCS K YMOIIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEH CTPEMJIEHUE K JOCTHUKEHUIO
LENU U yCTIeXY, ONTHMHU3M, HHULIUATHBHOCTh, YMEHHE JICHCTBOBATH UCXOIS U3
CBOUX BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMAaTh 3SMOLMOHAIBHOE
COCTOSIHME JIDYTMX, YYHTBIBaTH €ro TpPH OCYIIECTBICHUU OOIICHUS,
CTIIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COL[MAJIHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh
OTHOILIEHMS C IPYTUMHU JIOAbMHU, 3300TUTHCS, IPOSBIISITh MHTEPEC U Pa3peIIaTh
KOH(QJIUKTBI.




2. KOHTPOJIBHBIE 3AJIAHUS 1 UHBIE MATEPHUAJIbI OLHEHKMU nJis1 BXOAHOTO
KOHTPOJIfl, TEKYIIer0 KOHTPOJIS ¥ POMEKYTOUYHOI aTTecTaluu

2.1 KOHTPOJIBHBIE BOITPOCHI 11O TEMAM JUCHUIIJIMHBI
1 CEMECTP
Paznea 1.OU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUA

1.1 ®du3uka 1 MeTOAbl HAYYHOI'0 MO3HAHUA

1. Yro u3ygaer npeaMer (husuKa.
2.CBs13b (pU3UKH ¢ IPYTUMHU HAyKaMHU.
3. U3 kakux pa3aenoB COCTOUT (PU3UKA.
4 HayuHbIil METO/I.
5. MopenvupoBanue. Mogens.
6.Hayunas runoresa.
7. DU3NYECKNE BETUYUHBI U UX U3MEPECHUSL.
8.Du3NYeCKuil 3aKOH.
9. 'panu1Ibl TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.
10. OTtkpbITHS B pH3HKeE.
Paznen 2.MEXAHUKA

2.1 Kunemaruka.

©o Nk owdPE

Uro u3yuyaer KuHeMaTHka?

MexaHnuyeckoe IBUKEHUE U €r0 OTHOCUTEIBbHOCTbD.
Cucrema otcuera.

Tpaexropus.

IIyTe n nepemelieHue.

MarepuranbpHas TOUKa.

CKOpoOCTb U €IMHULBI U3MEPEHUS

Y CKOpeHne U eIMHULBI H3MEPEHUS.

© N s WDNRE

CkopocTh MaTepuaIbHONU TOYKU MIPU JIBUKEHUH C YCKOPEHHUEM.

[ERY
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. YpaBHEHUs NPSMOIMHENHOTO U PaBHOYCKOPEHHOT'O JIBHKCHUSI.

-
-

. KpuBonuHeitHOe IBMKCHNE TOYKU HA IPUMEPE IBUYKEHHSI IO OKPY)KHOCTH C TIOCTOSIHHOM TI0
MOJIYJIIO CKOPOCTBIO.

12. IleHTpOCTpEMHUTEIBHOE YCKOPEHHE.

13. YckopeHnue cBOOOAHOTO MaJJeHHUS.

2.2 JlunamMuka

3akoHbl HproTOHA.
WNHeprmanpHbIe CHCTEMBI OTCYETA.
Macca tena.

Cuna v equHULBI U3MEPEHMUS.
Cunel B ipupoze.

3axoH ['yka.

Cuna tpeHus.

WHuepuys 1 MHEPTHOCTH Tea.
3aKOH BCEMHUPHOTO TATOTEHUS.



10.  Bec.

11.  HesecomocTs.

12. Cwuna TspKecTH.

13.  IlepBas KocMU4YECKasi CKOPOCTb.

14.  BrpluncneHue yCKOpPEHHUS CBOOOJHOTrO MaJeHWss HAa 3eMiie M Ha JAPYrux IUTaHeTax H
CIIyTHHKaX.

2.3 3aKoHBI COXpaHEHHs B MeXaHHUKE.

HMnynbc ¥ eIMHULBI U3MEPEHUSI.

3aKOH COXpaHEeHHsI UMITYJIbCa.

3aMKHYyTas cUCTEMA.

AOCOJIIOTHO HEYIIPYTUH yaap.

AOCOJIIOTHO YIIpYTUi yaap.

Mexannaeckas pa60Ta H CAUHUILBI U3MCPCHUA.
MomHOCTh U €AMHUIIBI U3MEPEHUS.

DHeprus v eAMHULIBI U3MEPEHUSL.
[TorenuuanbHas SHEPTUS

©OoN R wDdE

10 Kunernueckast sHeprus.
11. 3akoH coxpaHEeHUs] MEXaHMYECKOW SHEPIUU.

Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OcHoBBI MOJIeKYJIsIpHO-KHHeTH4Yeckoi Teopun (MKT).

KommgectBo BemecTtBa. Mob.

[TocTostHuas ABoraapo.

TennoBoe paBHOBECHE.

AGcomtoTHas TemrepaTypa.

CBs13b TEMIIEPATYPHI CO CPEHEN KMHETUUECKOW SHEPTHEN YacTull BEIEeCTBA.
Wneanvupiii ras.

OcHoBHbIe TTosoxkeHnst MKT.

CBsi3b MEX]y TaBJICHHEM H CpEHEH KMHETHUECKOM SHEPTHE MOJIEKYI UIeabHOTO Ta3a.
OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHIECKON TEOPHUH.

© o N R WNRE

10 VYpasuenue Knaneiipona - Menieneena.
11. T'a3oBbIe Tiponiecchl. M3omporeccsl.

3.2. OcHOBBI TEPMOAUHAMMKH

BuyTpenHss aHeprus.

Pabora raza.

Bune! rennonepenay

IIepBblil 3aKOH TEPMOJAVHAMHUKH.

BTopoii 3aK0H TEPMOJIMHAMHUKY U €r0 CTATUCTUYECKOE UCTOJIKOBAHHUE.
KIIJI TenmoBoro aBurareris.

KonnuecTBo TemnoTel. TemoemMKkocTs

N GaRwWDdDRE

H3omporneccsl, IpUMEHUMO K IIEPBOMY Ha4ajo TEPMOJUHAMUKY.



9.

YpaBHEHHE TEIUIOBOTO OaslaHca

33 AFpeFaTHLIe cocTosiHUS BenlecTBa. Pa3oBbie nmepexoanl.

N Gk wdPE

HacpllieHHble 1 HEHACHILEHHBIE MTAPBI.

JlaBiieHME HACBIIIEHHOTO Mapa.

Kpucrannuaeckre u amopHbIe Tea.

IToBepXHOCTHOE HATSAKEHUE U CMAYMBAEMOCTb.

BnaxnocTs Bo3ayXa.

ITcuxpomerp.

KonuuecTBo TemnoTel. Y aenpHas TeImioTa napooopa3oBaHusl.

KonngecTBo TeIUIOTHL. Y AeiIbHAS TEIUIOTA IUIABICHUSA. Y AE/IbHAS TEILUIOTa CTOPAHMSL.

Paznea 4.9JIEKTPOANHAMUKA

4.1 DnekTpocTaTHKA.

©CoN R wDdE
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DIIEKTPUUECKOE B3aUMO/ICICTBHE.
DneMEHTApHBIN AMEKTPUUECKUH 3apsia.
3akon Kynona.

Hanpsi>keHHOCTB AIEKTPUYECKOTO TOJIA.
[ToTeHIMaIbHOCTh SJIEKTPUUECKOTO MO,
Pa3HocTh mOTEHIIMATIOB.

[IpuHUMI Cyneprio3UIINK MOJEH.
Harmpsoxenue.

Ennnunel usmMepeHus: HanpsiKeHusl.

. CB13b MCKIAY HaHpH)KéHHOCTBIO QJICKTPOCTATUYICCKOI'0 MOJIA U PAa3HOCTHIO IMOTCHIMAJIOB.

3KBI/IHOTGHHI/I3J'II>HI)IC IIOBEPXHOCTHU

. DnexTpoéMkocTh. Enunuiisl anekrpoémkoctu. Konnencarop
. DHeprus 3apspKeHHOT0 KoHieHcaTopa. [[pruMenenne KoHieHcaTopoB. DHeprus 3apsHKeHHOTO

KOHACHCATOpAa.

4.2 TlocTOSTHHBII JIeKTpuYeckuii TOK. TOKH B pa3IMUHBIX cpeaax.

© oo N WNR
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11.
12.

DNEeKTPUYECKUM TOK.

Cua Toka.

ComnpoTuBieHNE NPOBOJHUKA.

3akon OMa JyIsl ydacTKa Lenu.

[TocnenoBarenbHOE U MapaJUIETbHOE COCTMHEHUE TPOBOHUKOB.
DJIEKTPOABUKYIIIAS CUJIA.

3axoH Oma JiJIs TIOJIHOM LIETIH.

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA.

TenoBoe AeicTBUE ANEKTPUUECKOTO ToKa U 3akoH Jxoynsa-Jlenna.

. 3J'IeKTpI/I‘-ICCKa${ MMPpOBOAMMOCTL  PA3JIMYHBIX BCHICCTB. 3HeKTp0HHa}I MMpoOBOAUMOCTD

METaJJIOB
3aBUCUMOCTh CONIPOTHUBIICHUS POBOIHUKA OT TeMIeparypbl. CBEpXIIPOBOAUMOCTh
DNeKTpUUECKUN TOK B MOITyNpoBoAHUKaX. COOCTBEHHAs U MPUMECHAs: TPOBOAUMOCTH


https://лена24.рф/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0_10_%D0%BA%D0%BB_%D0%9C%D1%8F%D0%BA%D0%B8%D1%88%D0%B5%D0%B2/99.html
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13. DnexkTpuyeckuil TOK 4epe3 KOHTAKT IMOJYNPOBOJAHUKOB C PAa3HbBIM THUIIOM IPOBOJUMOCTH.
Tpan3zucropst

14. DnexTpudecKkuii TOK B BaKyyMe. DJIEKTPOHHO-TTy4eBas TpyoKa

15. DnexTpuueckuil TOK B )KUJIKOCTSIX. 3aKOH AJIEKTPOJIN3a

16. Dnekrpuueckuii TOK B razax. HecaMoCcTOsTEIbHBIN M CAMOCTOSATEIBHBINA Pa3psiabl

17. IIna3ma

2 CEMECTP
Pa3znen 1. JIEKTPOIMHAMMUKA
1.1 MarauTHOe noJjie. DJ1eKTPOMArHUTHASI HHAYKIHS.

MarnuTHO€ noie.

MarHuTHass UHIYKIHSL.

Eaunauibr usMepeHrs MarHuTHON MHTYKITUH.
Hanpaprnenne MarHuTHOM WHIYKIIHH.

[IpaBuiio OypaBuuka.

MarauTtHoe 1mose BOKpYT IPOBOJAHHUKA C TOKOM.
Cuna Amrepa.

Hamnpasnenue cunsl AMiiepa.

©ooNo R wdPE

[IpaBuio neBoy pyku
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. MaruuTtHoe moje BOKPYT' ABMIKYIIUXCA 3apPsKCHHBIX YaCTHLI.

[EEN
[EEN

. Cnna Jlopenuna.

. HanpaBnenue cuiel JlopeHua.

. IIpaBumo nesont pyku s cuisl JlopeHna.
. MaruutHselii NOTOK. ENMHULIBI U3MEPEHUS.
. DHeprust MarHuTHOTO MOJISl.

(T S FE SRS
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. DJICKTpOMarHuTHAS WHIYKITHS.

17. IlpaBuiio Jlenna.

18. SIByieHne CaMOWHIYKITHH.

19. Camounayknus. MTHAYKTHBHOCTS.

20. 3aK0H >IEKTPOMArHUTHON UHTYKITHH.

Pa3nen 2. KOJIEBAHUSA U BOJTHbBI
2.1 MexaHn4ecKue M 3JIeKTPOMArHUTHbIE KOJ1e0aHUA

CBoOoaHBIC U BRIHYK/ICHHBIE KOJIeOaHMsI.

Y ca0BUg BOSHUKHOBEHHUS CBOOOIHEIX KOJeOaHMi
Marematudeckuii MasiTHUK

JlnHaMuKa K0J1e0aTeILHOI0 IBHKCHHUS

I"apmonnueckue konedaHus

®daza xonebaHuit

[IpeBparnienue >HEPTrUN IPU TAPMOHUYECKUX KOJICOAHUSX
Brinyxnennsie konebanus. Pezonanc

Bo3zaeiictBue pezonanca u 60oproa ¢ HUM.

10 CBoOOaHBIC U BRIHYK/ICHHBIE JICKTPOMAarHUTHBIE KOJICOaHHUS

©ooN R WDNRE



11. KoneGaTenbHbIi KOHTYP. [IpeBpaiiienrne SHEPTUH MPH AIEKTPOMATHUTHBIX KOJICOAHUSIX

12. Ananorust Mex1y MEXaHU4eCKUMH M JIEKTPOMArHUTHBIMH KOJIeOaHUSIMU

13. YpaBHeHue, omuchIBaroliee IMpoLecchl B KosiebarenbHOM KoHType. Ileprox cBoOGOaHBIX
ANEKTPUUIECKUX KOJeOaHn

14. IlepeMeHHBIH 3JEKTPUUECKUNA TOK

15. AxTuBHOE conpoTuBicHHE. J[eiiCTBYIOIINE 3HAUECHUS CUIIBI TOKA U HAITPSDKEHHUSI

16. KonneHcarop B 1€y epEeMEHHOTO TOKa

17. KaTymika WHIYKTUBHOCTH B II€TTH IIEPEMEHHOTO TOKA

18. Pe3oHaHC B AIEKTPUYECKOM IIETTH

19. I'enepaTop Ha TpaH3UCTOPE. ABTOKOJICOAHUS

2.2 MexaHn4yeckue M 3JIeKTPOMATHUTHbIE BOJIHbI.

BonHoBbIe siBIEHMS
PacnipocTpanenrne MexaHU4ECKUX BOJH
Jnuna BosiHbl. CKOPOCTH BOJIHBI
YpaBHEeHHE rapMOHUYECKOM OeryIiiei BOJIHbBI
PacnipocTpanenue BOJIH B yIpyrux cpeaax
3BYKOBBIC BOJIHBI
YTo Takoe 31eKTPOMAarHuTHAs BOJIHA
DKCIepUMEHTaIbHOE O0OHAPYKEHUE AIEKTPOMATHUTHBIX BOJIH
[110THOCTH MOTOKA 3JIEKTPOMArHUTHOTO U3ITy4EHUS

. U3o6perenue panuo A. C. [Tonosim

. [IpuHUUMIIBI paguoCBs3U

. Mopaynsiius u IeTeKTUPOBAHUE

. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

. PactipocTpanenue paanoBoiH

. Pannonokanusa

. [loHsiTHE O TENEBUACHUMI

. Pa3ButHe cpencts cBszu

CoNoOA~WNE

PR R RRRERE
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2.3 Onruka.

UYro n3yuaer ontuka. Pasnensl ONTUKY.
I'eomerpuueckas onruka
3aKOHBI TEOMETPUUYECKON ONTUKHU
3aKOH NPSMOJIMHEWMHOTO paCIpOCTPAHEHHUs CBETA
3aKOH OTpaKEHUs
3aKOH MpPEeJIOMJIICHHUS.
JImna3a. Buaer mmH3.
Xon nydeit B cobuparoleii 1 paccenBarolei JInH3e.
@opMyiia TOHKOU JINH3BL.

. OnTrueckas cuia JUH3BIL.

. Pazmeps! nzobpaxeHus

©W oo N WNRE
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. bIM30pyKoCTh M TaTbHO30PKOCTH
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. UaTepdepenus ceera.
. Indpakuus ceta.
. KorepeHTHbIC BOJIHBI.

=
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16. Jlucniepcus cBera.

17. Ilonapuzauus ceeta. [lonsiponns.

18. OnTudeckue sIBICHUS B IPUPO/IC.

19. ludpaxponHast pemerka.

20. YcnoBust MakcMMyMa M MUHUMYMa HHTEP(EPeHIIMOHHON KapTHHBI.

Pasnea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUY OTHOCUTEJBLHOCTH

3.1 OcHOBBI cCHIEHAIBLHON TEOPUH OTHOCUTEJIBLHOCTH

3aKOHBI AJEKTPOAUHAMUKY U IPUHIIUIT OTHOCUTEILHOCTH
ITocTynaTel TEOpUH OTHOCUTEIIBHOCTH

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH

OCHOBHBIE CIIEJICTBUS U3 NTOCTYJIATOB TEOPUU OTHOCUTEIbHOCTH
DJIEMEHTHI PENATUBUCTCKON JUHAMUKH

arwdndE

Pa3zgea 4. KBAHTOBASI PU3UKA
4.1 DieMeHTHI KBAHTOBOM ONTHKH.

KBanroBas ¢usuka

dotord ekt

Teopus pororddexra

DOTOHBI

[Tpumenenue porospdexra

JlaBneHue cBeta

Xumnueckoe aeiictsue csera. dororpadus.

No abkowdeE

4.2 Ctpoenue aToma.

Mojenn aToOMOB

Crpoenue aToma.

OmnsiThl Pezepdopra

KBanToBsie nocrynarsl bopa.
Mopaenbs aroMa Bogopoaa no bopy
Tpynnoctu Teopuu bopa.
KBanToBas Mexanuka

Jlazepsbr

O N bk owdE

4.3 ATomHoe Aapo.

MeTobl HaOIOICHHUS U PETUCTPAIIH AIIEMEHTAPHBIX YaCTHUI]
OTKpBITHE PATHOAKTHBHOCTH

Anbda- Oeta- 1 raMMa-u3IIydeHuUs

PanuroakTuBHBIE pEBpAILCHUS

3aKkoH paJnoakTHUBHOTO pacnaja. [lepuon nonypacnana
N3otonsl

OTtkpeITHE HEUTPOHA

N Ok wdE

CtpoeHue aToMHOTO sifipa. SlaepHble CHIIbI



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

DOHeprus CBsI3U aTOMHBIX SJEP

S nepHble peakunu

[enenue snep ypana

IlenHble sAEpHBIE PEAKLIUH

SInepHslii peakTop

TepMosiiepHbIe peakiuu

[IpumeHeHue siaepHO SHEPTUn

[Tonydyenue paanoakTUBHBIX U30TONOB U UX TPUMEHEHUE
buoniornyeckoe eiicTBUE paOaKTUBHBIX W3JTYyYECHHI
Tpu sTana B pa3BUTUU (PU3HKHU dJIEMEHTAPHBIX YaCTHI]
OTKpbITHE TO3UTPOHA. AHTUYACTHUILIBI

Paznea 5.2OJIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DyieMeHTHI ACTPOHOMMU U ACTPOPU3NKH.

CoNoAEWNE

P
= O

Bunumele nBuxkeHnss HEOECHBIX TEJ

3aKOHBI IBU)KEHUS IUIAHET

Cucrema 3emns—JIyHa

®duznyeckas NpUpoJia MIaHET U MajbIX Tell. COJHEUYHON CUCTEMBI
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OcHOBHBIE XapaKTEPUCTUKH 3BE3]T

Baytpennee crpoenne CoiHIa U 3B€37 INIABHON MIOCIIEA0BATENbHOCTH
OBOIIOLUS 3BE3/1: POKICHUE, KU3Hb U CMEPTh 3BE3/1

Mneunsiii I[Iyre — Hama ['anaktuka

. anaktuku
. Ctpoenue u 3Bonmonus Beenennoit

Kpurepun ouenku:

- OUEHKa «OMJIUYHO» BBICTABIACTCA CTYACHTY, €CIM JaHbl HCUEpIbIBAIOIINE U
000CHOBaHHbIE OTBETHI HAa BCE MOCTABJICHHbBIE BOIPOCHI, IPH OTBETAX BBIAEISIIOCH [NIABHOE,
pa3BepHYTHII OTBET 0€3 MPUHLMIUAIBHBIX OUIMOOK; JIOTHYECKU BHICTPOCHHOE COJIEpKaHne
OTBETAa; MBICIU W3JarajluCb B JIOTMYECKOW ITOCIIEIOBATEIbHOCTH; II0Ka3aHO YMEHHE
CaMOCTOSITENIbHO aHAJIM3UPOBATh (DAaKThI, COOBITHS, BJIEHUS, IPOLIECCH] B UX B3aUMOCBSI3U U
JIUAJIEKTUYECKOM Pa3BUTHH; IIOJIHOE 3HAHUE TEPMUHOJIOIMH 110 JaHHOU TeMe

- OUEeHKa «XOpouio» BBICTABIAECTCS CTYACHTY, ecinu JlaHbl TMOJHBIE, JOCTATOYHO
000CHOBaHHbIE OTBETHI Ha MOCTaBJIEHHbIE BOIIPOCHI, MIPU OTBETaX HE BCErJa BBIIEISIIOCH
[JIaBHOE, B OCHOBHOM OBLIIM KPAaTKMMU, HO HE BCETJa YETKUMHU; IPAKTUUECKH MTOJIHOE 3HAaHUE
TEPMUHOJIOTUU JAHHOU TEMBbI

- OYeHKa «Y0061emeopumenbHo» BBICTABIIETCS CTYACHTY, €CIM JAaHbBl B OCHOBHOM
NpaBUIbHBIE OTBETHl Ha BCE MOCTABJIECHHBIE BOIPOCHl, HO 0€3 MODKHOM TIyOMHBI U
000CHOBaHUS, NP PEIICHUHU NMPAKTUYECKUX 334 CTYJIEHT HCIOJIb30BaJl MPEKHUN OMBIT U
HE IPUMEHST HOBBIE 3HAaHUS, OJJHAKO, HA YTOYHSIOIIKME BOIIPOCHI JaHbI IPABUIIBHBIE OTBETHI;
IPU OTBETaX HE BBLIEISUIOCH IVIABHOE; OTBETHI OBLIM MHOTOCIIOBHBIMH, HEUETKUMHU U 0e3
JIOJKHOM JIOTUYECKOW IOCIIE0BATENbHOCTH; HAa OTJEIbHBIE JOIOJIHUTEIbHBIE BOIIPOCHI HE
JIaHbI TOJI0KUTEIILHBIE OTBETHI

-OUeHKA «HEy0061emEopUmMeabHO» - BBICTABISAETCA CTYACHTY IIpM HENOJHOM U
HEKOPPEKTHOM OTBETE.



2.2 KOMILIEKT TECTOB
1 CEMECTP
Paznea 1.OU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3nka u MeTOAbI HAYYHOI'0 MO3HAHMS

Tecr mo Teme:
1.I'pedeckoe c10B0O «}ro3uc» B nepeBojie 03HAYAET
A. Ilpupona
B. ®usuka
C. Hayxka
D. IIpocrpanctBo

2.0T™MeThbTe pa3iesbl KOTOPbIEe CYIIECTBYIOT B puU3nKe
A. Krnaccuueckas MexaHuka

DIIeKTPOMarHeTU3M
TepmonnHamuka

Teopust OTHOCUTENBHOCTH
Actpodusuka

3.B ocHOBe (pu3uUecKHX HCCIIETOBAHUI JIeKAT
A. HaGmonenus

B. I'unoresa

B
C
D. KsanToBas MexaHHKa
E
F.
0

C. DkcrnepuMeHT
D. ABnenue

4.HayuyHasi runore3a 310
A. TlpennonoxeHue win Jorajaka

B. IlpoBeneHHBIN HKCIIEPUMEHT
C. CootHomeHHe POBEIEHHBIX SKCIIEPUMEHTOB K HEITPOBEACHHBIM
D. 3akoHoMepHOCTH

5.9KCHEPUMEHT HJIH OIBIT ITO ..cecevereesrey OH reveeesuessaessessacssnessassessnens
A. HayuHoe uccrnenoBanue

B. CnyxuT nis npoBepKHU TUIIOTE3bI
C. Maremarnyeckoe COOTBETCTBHUE
D. ®usnueckas BeruunHa

6.0T™MeTHTE METOABI MO3HAHUS
A. HaOmronenue

B. Msmepenue
C. DkcrepuMeHT
D. CpaBuenue
E. T'unoresa

7.1u11 npoBeAeHNs U3MePEHHs HEO0XOAUMBI:
A. o0BexT

B. u3MepuTeNbHBIN HHCTPYMEHT

C. sramon

D. Tabnuna ans nepeBoa BETUYHH
E. kampkynsrop

8.BCé, 4TO MOKHO U3MEPUTDH, HA3BIBAECTCH........
A. BeIMYUHOH



B. u3mepenuem
C. Tenom
D. cucremoit CU

9.YKka:xute 0OCHOBHbIE (pu3nyeckue BeJTuIMHbI MexxnyHapoanoii cucremsl eqxuunn CU
A. Macca (xr)

B. Bpewms (¢)

C. Yacrora (I'm)

D. [nunna (m)

E. Ckopocts (M/c)
F. Temmneparypa (K)

10.0TmeTbTE 0TBETHI OTHOCAIIMecs kK moHsaTuio JJJIMHA
A. B cucreme Cu 1MHHA U3MEPSETCS B METPax

B. 1 metp sT0 myTh mpoxosmmii cBeToM 3a 1/299 792 458 cexyHbI
C. HmuaHa o603HauaeTcs OykBoit L
D. B JlpeHueii Pycu Mepoii JyIMHBI SBIISUICS YENOBEK (apIIMH, CaXKEHb U TH)

Pa3zgen 2.MEXAHUKA

2.1 Kunemartuka.
TecT nmo Teme:

1.Kakoe n1BuKeHHe HA3bIBAETCH MeXaHMYECKUM ?
A.lon MexaHMYECKMM JABM)KCHHEM IIOHUMAalOT W3MEHEHHE C TEUEHUEM BPEMEHHM B3aMMHOIO
II0JIO’KEHHUS TEJ IPOCTPAHCTBE
b.Ilon mMexaHW4ecKUM ABM)KCHHEM IIOHMMAIOT M3MEHEHHE C TEUEHUEM BPEMEHM 4YacTed Tena B
IIPOCTPAHCTBE
B.[lon MexaHWYecKMM JBH)KEHHEM IOHMMAIOT HM3MEHEHHE C TEYEHHEM BpPEMEHU B3aMMHOIO
IIOJIO’KEHUS TEJ WIM UX YacTEH B IPOCTPAHCTBE
2.Kakoe TeJI0 MOKHO CUNTATH MaTepPUAIbHON TOUKOI?
A.MarepuanbHas TOUKa - TeJ10, 0013 Jaro1IIee Maccoi, pa3MepaMy KOTOPOTro B JAHHOM 3a/1a4e Helb3s
npeHe0peyb.
b.MarepuanbHas Touka - TeJI0, 00J1aaolee Maccoil, pasMepaMu KOTOPOro B JaHHOM 3a7aue MOKHO
npeHeOpeyb.
3.910 TaKkoe TPAeKTOPHUs ABUKCHHUA ?
A.BEKTOp, COENMHAIOIMN TIOJOKEHUS MABIXKYIIEWCS TOYKM B Hayale U KOHIE HEKOTOPOro
IIPOMEXKYTKA BpEMEHU
b.HenpepbIBHAs TMHUS, KOTOPYIO OMMCHIBAET TOUYKA MPU CBOEM JIBUKEHUH.
B. BekTopHas BeNMYMHA, XapaKTepU3YyIOIash HaNpaBiCHUE MIBIMKEHUS Tela M OBICTPOTY €ro
nepeMenieHHsl.
4.Y10 Takoe BeKTOp nepeMereHns?
A. BEKTOp, COEAMHSIIOIMIMNA TOJIOKEHHs JBIKYILIEHCS TOYKM B Hadaje M KOHIIE HEKOTOPOro
IIPOMEXYTKA BpEMEHU
b. HenpeprIBHAS TUHUS, KOTOPYIO OMKCHIBAET TOUKA PU CBOEM JIBUIKECHHH.
B.BekTOpHas BeIMUYMHA, XapaKTEpU3YIOIIAs HAINpaBlICHHE MABIKEHHsS Tejla M OBICTPOTY €ro
nepeMenieHHsl.
5.Yto xapakTepu3yeT CKOPOCTH ABUKeHHS Teja?
A.BEKTOp, COEAMHSAIONIMN TOJOKEHUS [BIMXKYILIEWCS TOYKM B Hadalle U KOHIE HEKOTOPOro
IIPOMEXYTKA BpEMEHU
b. HenpeprIBHAS TUHUS, KOTOPYIO OMKCHIBAET TOUKA PU CBOEM JIBUIKECHHH.
B.BekTOopHas BeNMYMHA, XapaKTEPU3YIOIIAs HANpaBICHUE JBWKEHHUA Telna U OBICTPOTY €ro
NIEPEMELICHMS.
6.Kax HanpasBJieH BeKTOP MTHOBEHHOI ckopocTu?



A.BekTOp MIHOBEHHOH CKOpOCTM HAamlpaBi€H IO KacaTeJbHOM K TPAacKTOPUU B HAINpPaBICHUU
JIBUKECHHUS

b.BexTop MrHOBEHHOM CKOPOCTHU HAIIpaBJIEH NapalieIbHO K TPAEKTOPUU B HAIIPABICHUU JBUKEHUS
B. BekTop MrHOBEHHOI CKOPOCTHM HANpaBIIEH MEPIEHIUKYISPHO K TPACKTOPUU B HANPABICHUU
JIBU>KECHUS

7.Kakoe 1BMKeHHE HA3BIBAIOT PABHOMEPHBIM NPAMOJIUHENHBIM?

A.BEKTOpHas BEIMYMHA, XapaKTEPU3YIOIllas HAlIPaBJICHUE IBUKEHUS

b.3T0 ABMKEHUE, IPU KOTOPOM TEJIO NMEPEMELIAETCS ¢ TOCTOSHHOU 110 MOJIYJIFO CKOPOCTBIO
B.HenpepbiBHAas IMHUSA, KOTOPYIO OIMCHIBAET TOUKA IPU CBOEM JIBUKEHUU

8.UTto xapakrepu3yer yckopeHue?

A.3TO ABMXKEHHUE, IIPU KOTOPOM TEJIO IEPEMEIIAETCS ¢ IOCTOSHHOM 110 MOAYJIK0 CKOPOCTBIO
b.BekTOpHAas Benmu4MHA, XapaKTepHU3yrollas ObICTPOTY U3MEHEHUS! YCKOPEHUSI MaTEepUaIbHOU TOUKU
10 MOAYJIIO U HaIlPaBJIEHUIO

B.BekTOpHas BeIMUYMHA, XapaKTepU3YIOMIasi ObICTPOTY U3MEHEHHUSI CKOPOCTH MaTepHUaIbHOU TOYKU
10 MOAYJIIO U HaIlPaBJICHUIO

9.Kak HanpasJ/ieHbI TAHTeHIIHAJIbHOE 1 HOPMAJIbHOE YCKOPEeHUs1?

A.TaHreHManbHOE K IEHTPY, & HOPMAJIbHOE 110 KacaTeJIbHON

b.TaHreHunanbHOE MO KacaTelbHOW, 8 HOPMAJILHOE K LEHTPY

B.TaHreHuuanbHOE M HOPMAJIBHOE 110 KacaTeJIbHON

[".TanreHunanbHOE ¥ HOPMAIBHOE K LIEHTPY

10.Kakoe npsimosinHeiiHOe IBUKeHHE HA3bIBAIOT PABHOYCKOPEHHbIM?

A.3TO JBUJKEHHE, IPU KOTOPOM YCKOPEHHE IOCTOSHHO 0 MOJYJIIO M HAaIlpaBJIEHUIO, U BEKTOPBI
b.ckopocTu 1 yCKOpeHus SBISIOTCS paBHOHAIIPABICHHBIMU:

B.3T0 ABMkeHUE, IpU KOTOPOM YCKOpPEHHE IMOCTOSIHHO IO MOJYJI0 U HAIMPABICHUIO U BEKTOPHI
CKOPOCTH M YCKOPEHUS IPOTUBOIMOIOXKHO HAIIPABJICHBI

2.2 lunamMuka

Tect no Teme:
1. BoiOepere oauH NMpaBHIbHBINA O0TBeT. PaBHOIEHCTBYIOIIAs BCEX CHJI, AEUCTBYIOLIAsl Ha TEIO,
paBHa HyJI0. J|BUXKETCS 3TO TENIO UM HAXOJIUTCS B COCTOSTHUU TOKOs?
A. Teno nBHXeETCSI paBHOMEPHO NPSMOJIMHENHO.
b. Teno nBukercs paBHOMEPHO 110 OKPYKHOCTH B TOPU30HTAIBHOMN TUIOCKOCTH.
B. Teno HaxoaAUTCs B COCTOSHUM ITOKOS.
I'. Teno nBUKETCS paBHOMEPHO NPSAMOJIUHENHO WIH HAXOAUTCS B COCTOSIHUM ITOKOS.
2. BoiOepeTe oauH NpaBWIbHBINA 0TBeT. Ms14 oAOpOCHIIN BBEPX ¢ Ha4aJIbHON CKOPOCTBIO Vo. Ha
PHUCYHKE a YKa3aHO HallpaBJIEHUE CHJIbI TSHKECTH, IeHCTBYIOIIEeH Ha Teso. Onpenenure HallpaBiIeHUe
BEKTOPa YCKOPEHHUS MsT4a, ABHKYILETr0ocs BBEPX (PUCYHOK 0).

A. TonbKoO Tak, KaK 1oka3aHo Ha puc. 16.

b.Tonpko Tak, kKak MOKa3aHo Ha PHC. 20.

B. Tonbko Tak, Kak MmokazaHo Ha puc. 30.

I'. TonpKo Tak, Kak MOKa3aHO Ha puC. 40.

3. Onpeaenure OAMH NPaBWJIbHBIH OTBeT. Ecii paBHOJEHCTBYIOIIAs BCEX MPHIIOKEHHBIX CHUII
paBHa 4 H, To y Tena maccoi 2 Kr

A. Yckopenue 2 M/c?B. Yckopenne 0 m/c? B. YckopeHne MokeT ObITh TI00BIM



I'. Vckopenue paBHO 8 M/c?

4. Ilpu n3MepeHHUsAX MacChl TeJIa M €ro Beca Ha MoJIKCce U HAa IKBaTope ObLJI0 00HAPY/KEHO, YTO
A. Macca u Bec 0IMHaKOBbI

b. U Bec, u Macca pa3anyHbl

B. macca pa3inuHa, BeC OIMHAKOB

I'. Mmacca oguHaKoBa, BeC pa3iuyueH

5. YcranoBure cooTBeTCTBHE Mexay (pU3HUeCKMMH BeJIMYMHAMH W €IMHULIAMU H3MepeHus
3THX BeJIM4YUH B cucteme CH.

dusnyeckas BeJIMYnHa Enuuuia BenuyuHBL.

A) KECTKOCTh 1) krstorpamm (1xr)

b) cuna 2) Heroron (1 H)

B) Bec Tena 3) Herotor*metp (1 H*m)
I') yckopenue 4) Heroton Ha metp (1 H/m)

5) MeTp B ceKyHay 3a cekyHay (1 m/c?)
6) Lxoyns (1 k)
6. ®opmyiia, BIPAKAOIIANA 32KOH BCEMHPHOI'0 TATOTECHHS. ..
A.F=GMm/R? B.F=kq2/r’ B.F=GM/R?> T.F=KkAl
7. 111 3axkon Hbl0TOHA MaTeMaTH4YeCKH MOKHO 3alUCATH TAK: (BEKTOPHI He YKa3aHbI)
A.F=mab. F=puN B. F1 =-F2T". Fx=-kx
8. Bec Tesa — 370...
A. ...ciia, ¢ KOTOPOH TEJIO MPUTATHBAET 3eMiTto b. ...cuja, ¢ KOTOpoil Teno IeUCTBYET Ha OTIOPY
B. ...cua, ¢ KOTOpO# TeNo AEHCTBYET HA MOJBEC
I'. ...clia, ¢ KOTOPOM TE€JIO BCIEACTBUE 3€MHOIO NPUTSIKEHUs JAEHCTBYET HA OIIOPY WM IIOJABEC,
HEIOABUXKHBIE OTHOCUTEIIBHO HETO
9. Eci1u TeJ10 MOKOUTCS, TO CHJIA TPEHHS MOKOA:
A. Bceryia 60sbliie BHEIIHEN CHUJIIBI;
b. Bcerga paBHa BHEIIHEHN CHIIE;
B. Bcerga MeHblle BHEIIHEW CUIIBL.
10. Bri0OepeTe 0MH NPaBUJIbLHBIN 0TBET. BpyCOK JIEXKHUT HEMTOABMKHO HA HAKIIOHHOW TIOCKOCTH
(puc. 7). Kakoe HanpaBiieHue UMEET BEKTOP CHIIbI TPEHUS?

A.1.B.2.B.3.T.4. 1. Fmp =0.

2.3 3aKkoHbI COXpAHEHHUS B MEeXaHMKe.
Tecr o Teme:
1. TloTeHumanpHasi JHEPTHsI TEJIa MACCOM 2 KT, MOAHIATOTO Haja 3emiieil Ha BBICOTY 3 M, paBHa (g =

10 m/c?)
A) 60 Tx B) 0,6 Ix C) 30 Ix )50 JIx E) 110 Ix
2. TloTeHmmMabHAs SHEPTHS TeJla, HAXOIAIIETOCs Ha BRICOTaX 2 M OT HYJICBOT'O YPOBHS, paBHA 25
Jx. Eff cooTBEeTCTBYET Macca Tesna
A) 1,25 Ik B) 1,55 Ix C) 1,45 Ix ) 1,15 Ix  E) 1,35 Ix
3. Kunermdeckas sHeprus Tena maccoil 3 Kr, UMeroIas CKOpocTh 4 M/c, paBHa
A) 18 Ix B) 12 JTx C) 48 Ix ) 6 Tx E) 24 JI:x
4. Kunernueckast sHeprus pakersl Maccoit 100 kr, ABHXKyIIEHCs: CO CKOPOCThIO 60 KM/MHH, paBHA
A) 108 JIx B) 50 JIx O) 1,8*10* Ix  M)5*10" ik E) 6 * 10° IIx



5. Omnpenenurte CKOPOCTh IBMXKEHHS Myu Maccoit 10 T, eciu mpu BBICTpEIe OHA MOJTyqHIIa
KHHEeTH4ecKyto aHepruto 3200 [Ix.

A) 25,3 %B) SOO%C) 50,2 % I1) 80 % E) 85 %xz
6. BriOepure BoIpakeHHE, COOTBETCTBYIOLIEE ONPEAEICHNUIO OTEHIMAIbHON 3HEPTHH CKATOU
HPY>KUHBI
N B)mv? C) mgh ) kx? B) 22
7. Jlnst cxxatus npykuHbl Ha 3 cM npuiioxkeHa cuia B 20 H. IlorenuuanbHast sneprus

neGOopMHUPOBAHHON NPYKUHBI pPaBHA
A) 0,36 [Ix B) 0,3 d:x ) 0,32 JIx 1) 0,38 JTx E) 0,34 Ix
8. IHapuk maccoit 500 T paBHOMEPHO KaTUTCS CO CKOPOCThIO 2 M/c. Ero ummyinbsc paBeH
A) 100 xr *m/c B) 1 kxr *m/c C) 1000 xkr *m/c ) 10 xr * M/c
E) 0,1 xr * m/c
9. Teno obnanaer kunernueckoii sHeprueit Ex = 100 [k u ummynscom P = 40 kr * m/c. Torma macca
TeJa paBHA

A) 2 xr B) 4 xr C) 8 kr ) 1 kr E) 16 xr
10. Tenmo maccoii 1 xr, ABUTAsICh NPSIMOJIMHEHHO, H3MEHHIIO CBOIO CKOpocTh oT 10 M/c 1o 20 m/c.

OHpeIleJII/ITC HN3MCHCHUA UMITYJIbCa TCJIaA.

A) 30 kxr * m/c B) — 20 kr *m/c C) 20 xr * m/c ) —10 kxr * m/c
E) 10 kr *m/c

Paznen 3.MOJIEKYJISAPHASI ®U3UKA U TEPMOAUHAMMUKA
3.1 OcHOBBI MoJIeKYJIsIpHO-KHMHeTHYeckoi Teopun(MKT).
Tect o Teme:
1. IIpaBUJIBHO 1M yTBep:KAeHHUE, YTO OPOYHOBCKOE ABUKEHHE eCTh Pe3yJbTAT CTOJIKHOBEHUS
YacTHUll, B3BELIEHHBIX B JKHIKOCTH?
1) yTBepKaeHUE BEpPHO 2) yTBEp)KJ€HUE HEBEPHO 3) He 3Haro.
2. OTHOCHTeIbHASI MOJIEKYJIAAPHAsl Macca rejins paBHa 4. Beipazurte B KI/MOJIb MOJISIPHYIO
Maccy reJims.
1) 0,004 xr/momnb 2) 4 xr/mMonb 3) 4 - 10 xr/mos.
3. Ykaxure ocHoBHOe ypaBHenue MKT rasos.

1) 2) 3) 4)

4. IlocTosinHasA ABOraJgpo NoKa3bIBaeT

1) yncio MOJIEKYJT B BEIIECTBE 2) 4UCII0 MOJIEKYJI B YTJIEPOJIE

3) B 01HOM MoJI€ JIF00O0T0 BEIIECTBA COAEPIKUTCS pa3HOE KOJMYECTBO MOJIEKYJT

4) B 01HOM MoOJI€ JIF00OT0 BEIIECTBA COJEPKUTCS OJIMHAKOBOE KOJMYECTBO MOJIEKYII
5. Maccel M0OJ1€KYJI 04eHb MAJIbl, B MOJIEKYJISAPHOM (U3HKE UX CPABHUBAKOT C ...
1) 1/13 maccer atoma yriiepona 2) 1/13 maccsl aToma Boopo/ia

3) 1/12 maccer atoma Bogoposa 4) 1/12 maccsl atoma yriaepoja

6. laB/ieHHEe M1€AJBHOI0 I'a3a NPSMO MPONOPLHUOHAIBHO

1) cpenHeit CKOPOCTH €ro MOJIEKYJ

2) cpeHEeKBaIpaTUYHON CKOPOCTHU €r0 MOJIEKYJI

3) cpenHeMy KBaJpaTy CKOPOCTH €T0 MOJIEKYJ

4) kBajpaTy CpeHEN CKOPOCTH €ro MOJIEKYII

7. UT0 HA3BIBAIOT TEILIOBLIM JABIKeHHEM?

1) aBMKEHUE OJTHOTO TeJa MO MOBEPXHOCTH JIPYroro

2) GecropsiI0YHOE IBMXKEHHE MOJICKYJT

3) ABWIKEHUE Tea B TOPSYEH BOJIE

4) 6pOoyHOBCKOE JBM)KEHUE



8. O1HNM M3 NOATBEPKACHUH MOJI0KEHUS MOJIEKYJISIPHO-KMHETHYeCKO TeOPUH CTPOEHUs
BelleCTBA 0 TOM, YTO YACTHLbI BelIeCTBA XAa0TUYHO ABUIKYTCS, MOMKET CJIYKUTh:
A. BO3MOXHOCTb UCIIapeHus KUJIKOCTH IIPH JIF000H Temmneparype.

b. 3aBucumocTs 1aBneHus cTon0a )KUIKOCTH OT TITyOUHBL.
B. BrelTankuBanue U3 )KUIKOCTH MTOTPYKEHHBIX B HEE TEIL.

Kakwue u3 yrBepK1eHHI1 TpaBUJIbHBI?

1) Tonbko A2) Tosibko bB3) Tonbko A u b4) tonsko b u B

9. Xa0THYHOCTH TEILUIOBOI'0 ABUKEHHUS MOJIEKYJI Ira3a B He0OJIBIIOM coCy/le MPUBOAUT K TOMY,
4yTo

1) mI0THOCTH ra3a OJJMHAKOBA BO BCEX TOUKAX 3aHUMAaeMOro UM COCy/a

2) TUIOTHOCTH BEUIECTBA B Ta3000pa3HOM COCTOSTHUU MEHBIIIE TUIOTHOCTH 3TOTO BEIIECTBA B YKHUJIKOM
COCTOSTHUU

3) ra3 JIeTKo C)KMMaeTcst
4) pu OXJIaX/ICHUU U CX)KATUU Ta3 MPEBPALACTCS B )KUIKOCTh

10.0T1Beuas Ha Bompoc yuurtess, Cepexa, ucnojin3ysa nonoxenus MKT, ykazan ciaenyiomue
XapaKTePUCTHKH TEIIOBOI0 ABUKEHUsI MOJIEKYJI BelllecTBa:
A) B BelIeCTBE Kax/as MOJIEKYJa JABMXKETCS C MPUCYIIEH el CKOPOCThIO, KOTOpasi HE MEHSIETCS C
TEYCHHEM BPEMEHU;
b) He ObIBaeT pe3KOro M3MEHEHUs 110 MOJYJIIO WM HAIpPaBICHUIO CKOPOCTH KAaKOH-IMOO0 MOJIEKYJIbI
BEIIECTBA,
B) cpennee gncio MosieKy, y KOTOPBIX 3HAYCHHUE MOJYJIsi ckopoctu Oosbine 300 mM/c, HO MEHbBIIIE
350 M/c, HE MeHsIeTCs ¢ TeUEHHUEM BPEMEHH,
I') cpennHee 3HauUE€HUE MO1YJISI CKOPOCTEN BCEX MOJIEKYJI BEIIECTBA HE MEHSIETCS C TECUEHUEM BPEMEHH.
Kakwue u3 atux npuznakos Ceperxa ykaszaja IpaBHIBHO (CUMTasi, 4YTO TEMIEpaTypa BelIecTBa MOCTO-
sHHA)?

I)Aub 2)Bul' 3)AuB 4)bul

3.2. OCHOBBI TEPMOIUHAMHUKH
Tect no reme:
1. BHyTpeHHsis JHeprusi JAaHHOH MAacCChl PeaJIbLHOIO rasa...
A. He 3aBUCHUT HM OT TeMIIEpaTypbl, HU OT 0ObeMa.
b. He 3aBucuT HU OT Kakux (pakTopos.
B. 3aBucur tospko oT 06beMa.
I'. 3aBucHT OT Temneparypsl U 00beMa.
2. BHYyTpeHHIOI0 JHEPruI0 CHCTEMbI MOKHO W3MEHHTbH (BbIOepuTe HauboJIee TOUHOE
npoaoJKkenue ¢gppassl...
A.. Tonbko nmytem coBepiieHus: paboTHI.
b. Tonbko myTeM TerIonepeayu.
B. IlyreMm coBepiieHust paboThI U TEIUIONEPEIaUH.
I'. Cpeau OTBETOB HET MPABUIILHOTO.
3. B npouecce niiaBjaeHus TBEPAOro Tesa NoABOAUMOE
TEIUIO UJIET Ha pa3pblB MEKATOMHBIX (MEXMOJIEKYJISIPHBIX) CBSI3€H U Pa3pylIEHUE JAIbHETO
nopsaka B Kpuctamax. [IpoucXonuT nu MpH IUJIaBICHUU H3MEHEHHE
BHYTPEHHEN HEPrUU Tena?
A. BHyTpeHHSs1 DHEeprus Teja He U3MEHSETCS.
b. BHyTpeHHss sHeprus Tela yBeInuuBacTCs.
B. BHyTpeHHss1 3Heprus Tesna yMEeHbIIAeTCsl.
I'. BHyTpeHHs 3HEprus Tejla WHOTAA YBEINYMBAETCH,
MHOTJ]a YMEHbBIIIAETCS.
4. Kakoii Teni0Boii npouecc H3MeHEeHHUs1 COCTOSTHHUA ra3a
NMPOUCXOAUT 0e3 Tenjao000MeHa?
A. N306apHbIi.



b. M30x0pHBIii.

B. N3oTepMuueckuid.

I'. AnuaGaTHBIi.

5. BHyTpeHHsisi JHeprusi JaHHOW MAaccbl HAEAJIbLHOIO
rasa...

A. He 3aBUCHUT HU OT TeMIIEpaTypbl, HU OT 0ObeMa.

b. He 3aBHCHT HH OT KakuX (akTOPOB.

B. 3aBUCHT TOJBKO OT TEMIIEPATYPHI.

I'. 3aBUCHT TOJIBKO OT 0OBEMA.

6. Kakoil Buj Temionepenayu CONpPOBOKIACTCS MEPEHOCOM BelecTBa?
A. TennnonpoBOJIHOCTb.

b. KouBeknus.

B. Uznyuenue.

I'. TernonpoBOIHOCTH U U3JIyYEHUE.

7.B nmpouecce KUMEHU KUAKOCTH CPEAHSAA CKOPOCTD TEIJIOBOI0 JABHKCHUA MOJIEKYJ
HE YBCJIHYHUBACTCH, 4 BMECHACTCH UX B3aUMHO€ PACIIOJ0KCHHEC. HpOI/ICXOIII/IT JIX IIPpH

KHMIICHMHU U3MeHeHHe BHYTPeHHell YJHepruM KuJAKOCTH?
A. BHyTpeHHss DHEPIUs )KUJKOCTH HE U3MEHSETCS.
b. BHyTpeHHs SHEPIUs )KUIKOCTH YBEIUYUBACTCSI.
B. BHyTpeHHss 9HEPrus )KUIKOCTH YMEHBIIIACTCS.

I'. BHyTpeHHss SHEpTrusl )KUAKOCTH HHOTIa YBEJIMYUBACTCS, MHOT/Ia YMEHBIIAETCSI.
8. B kakoM Temj10BOM Mpollecce BHYTPEHHSISI JHEPIrusi CHCTeMbl He U3MEHsIeTCsl MpPH

nepexojie ee U3 OJIHOT0 COCTOSIHUSA B Apyroe?
A. B u3o6apHOM.
B. B uzoxopuowm.
C. B uzorepmuueckom.
D. B amguabatHom.

9.YkakuTe eJUHHIy H3MEPeHHMs BeJMYUHBI, M3MepsAeMOH Npou3BeneHHeM PpAV:

A)mxoynb
b)nackanb
B) BatT

10. Kakoii npouecc Ha3piBaeTcs n3orepmudeckum? Ilponece, nponcxoasmumii:

A) npu TOCTOSTHHOW TEIIOEMKOCTH
b) npu moctosiHHO# TeMmeparype
B) npu nocTossHHOM J1aBJIeHUH

3.3 ArperatHble cocTOsiHUS BemecTBa. @a3oBble nepexo/bl.

Tect o Teme:

1. B kKakuX arperaTHbIX COCTOSTHUSIX MOKeT HAXOUTHCS OJTHO M TO K€ BEIeCTBO:

a) B )KMJIKOM, TBEPJIOM U ra3000pa3HOM

0) TONBKO B KHUIKOM U Ta3000pa3HOM

B) TOJIBKO B JKUIKOM U TBEPJIOM

2. B npouecce niaBJjieHusi JHEPrusi TOIUIMBA PACXOAYeTCs Ha:

a) BbIJIEJICHUE KOJMYECTBA TEIUIOTHl HarpEeBAEMbIM TEJIOM

0) pa3pylIeHne KPUCTALTUISCKON PEIIeTKH BEIIeCTBA

B) YBEJIMUCHNE KHHETUYECKON SHEPTUuM Tena

3. B a1loMMHHEBOM CTaKaHE MOKHO PaCIlIAaBUTh:

a) 4YyT'yH

0) 30J10TO

B) LIMHK

4. B a1lOMMHMEBOM CTAKAHE MOKHO PACIIABUTH:

a) OJIOBO



0) meab

B) KeJe30

5. AllloMHHUEBOE, Me/THOE 1 0JIOBAHHOE TeJIa OINHAKOBOI MacChl HArPeThl TAK, YTO KaxKI0e
HAXOIMUTCH NMPH TeMIiepaType miasjenus. Kakomy Teiay morpedyercsi 60sblee KOJIH4€CTBO
TEmI0ThI VISl IUIABJIEeHUS:

a) MCTHOMY

0) 0JIOBIHHOMY

B) QAJIIOMUHHUEBOMY

6. Kakoe cBOiicTBO OTJIHYaeT MOHOKPUCTAJLI OT aMOp(HOro Tena:

a) MPO3pPavyHOCTh

0) aHU30TPOIHOCTH

B) IPOYHOCTh

7. Kakoe u3 yTBep:KIeHHUIl CIpaBellIMBO VISl KPUCTAIUINYECKHX TeJ:

a) B PACIOJIOKEHUH aTOMOB KPUCTAJUIA OTCYTCTBYET IMOPSIIOK

0) BO BpeMsI TUTaBIICHHSI TEMIIEpaTypa KPHCTaIa H3MEHSETCS

B) aTOMBI KPUCTAJUIa PACIIONIOKEHBI YIOPSIIOUEHHO

8. BemecTBo coxpaHsieT 00beM, HO He coxpaHsieT ¢gopmy. ITO yTBep:KIeHUe COOTBETCTBYeT
MO/IeJIH:

a) TOJIBKO XKUIKOCTH

0) ToNBbKO Ta3a

B) rasa, HJKOCTU U TBEPAOIO Tea

9. BpoyHOBCKoO€ IBH:KEHHE YACTHI] MbLUIBIBI B BOJe 00bSICHIETCS:

a) CyIIECTBOBAaHHEM CHIJI IPUTSHKCHUS M OTTAIKMBAHUS MEXK/y aTOMaMH B MOJIEKYJIax
0) HAJTMYKMEM TUTATEIILHBIX BEHIECTB B BOJIE

B) HEMIPEPBHIBHOCTHIO U XAaOTUYHOCTHIO TEILIOBOTO JABMKEHHSI MOJICKYJT BOJIBI

10. Kakoe u3 yrBepsKaeHHil NPABUIBHO:

1. Auddy3us HabarogaeTcs TOJIBKO B ra3ax U KHUIKOCTAX.

2. Mnddys3us HabmoaeTcs B ra3ax, KHUAKOCTIX U TBEPJIBIX Teax.

a) TOJbKO 1

0) TonbKO 2

B) 00a BEpHBI

I') HET BEpPHOT'O OTBETA

Paznen 4.9JIEKTPOIUHAMHUKA
4.1 DeKTpPOCTATHKA.

TecTnbI MO TEME:

1.UcTouHUKOM IJEKTPUIECCKOIO IMOJIAA ABJIACTCH:

a) 3apsn 0) yactuua B) MOJIEKYJIa ') MaTepus
2.B 130/MpOBaHHOIi cHcTeMe ajiredpanyeckas cyMmMa 3apsiioB
a) yObIBaeT 0) Bo3pacraer B) OCTAeTCsI HEU3BMEHHOM T) U3MEHSETCS

3. Kak u3MeHMTCS cHi1a B3aMMO/1elCTBHS ABYX TOUEYHBIX 3apsi/i0B, €CJIH PACCTOSIHME MEXKIY
HMMH YBEJIMYHUTH B 2 pa3a?

a) yBeUYUTCS B 2 paza 0) yMEeHbIIUTCA B 2 pa3a

B) yBENMYMTCA B 4 paza ') yMeHbIIUTCS B 4 pa3a

4. OTHOLIEHHe CHIIbI, 1eHCTBYIOIIMII HA 3apsi/i CO CTOPOHBI 3JIEKTPUYECKOr0 Mo, K
BeJIMYMHE ITOr0 3apsiia Ha3bIBAeTCsl

a) HanpsHKEHUEM 0) HANPSHKEHHOCTHIO B) paboroit T') 3JIEKTPOEMKOCTBIO

5.BemecTBa, copep:kaiie cBOOOAHbBIE 3apsi/ibl, HA3LIBAIOTCSA

a) TUAJICKTPUKH 0) MOJTYIPOBOJAHUKH B) MPOBOJHUKH  T') TAKHX BEIIECTB HE CYIIECTBYET

6.Kak u3MeHUTCSl MOTEHUMAJIbHASI JHEPT U JIEKTPHYECKOro 10JIsl, €CJIH YBeJIUYUTh 3apsi] B



3 paza?

a) yBenmuuuTcs B 3 paza  0) ymMeHbIIUTCS B 3 paza

B) YMEHBUIUTCS B 6 pa3  TI) yBelnuuuTcs B 6 pa3

7.Kakasi BeJINUMHA SIBJISETCS YHEPTreTHYECKOH XapaKTepUCTHKON JIeKTPUYECKOro moJsi?
a) HAIPSDKEHHOCTD 0) MOTEHIIMAJ B) YHEPTUSA T) CHUJIa

8.Kakas cujia neiicrByer Ha 3apsia 10uKi1, noMeleHHbIH B TOYKY, B KOTOPO
HANPS2KEHHOCTDb JJIeKTpU4YecKkoro nouas pasHa 3xkH/Ka?

a)3-10°H  6)3-101MH  B)3-10"H r) 3-10°H

9.Kak u3MeHHUTCS JIEKTPOEMKOCTh KOHAEHCATOPA, eC/IM YBeJIUYMTh 3apsija B 4 pa3za?

a) YBEJIMYUTCS B 2 pasa 0) ocTaHeTCs HEM3MEHHOM

B) YMEHBUIUTCS B 2 pa3a  T') yBeIUW4MTCA B 4 pasza

10. Kak u3MeHUTCS HePrusi KOHAEHCATOPA, ec/IH 3apsi/l yBeJNYHTh B 3 pa3a, a
3J1eKTPOEMKOCTh OCTAHETCSl Npe:kHe?

a) ymeHbpIUTCS B 3 pa3a 0) yBenuuuTcs B 3 pa3a B) yBeIMUUTCA B 9 pa3 r) yMEeHbIIUTCS B 9 pa3

4.2 TlocTosTHHBIH dJIeKTpUYecKUii TOK. ToOKH B pa3jIMYHBIX cpeax.
TecT o Teme:

1.27ekTpryecKknii TOK - 3TO...

a) XaOTUYECKOE JIBUYKEHUE 3apsi/I0B

0) yropsJ04eHHOE JBH)KEHUE 3apsI0B

B) YHOPSIIOUYEHHOE IBHYKEHHUE YaCTHI

I') Xa0THYECKOE ABHIKEHHE YaCTHI]

2.3a HanpaBJIeHHe YJIEKTPHYECKOIr0 TOKA YCJOBHO IPMHUMAIOT TO HANPaBJIeHHUe, 10
KOTOPOMY IBHIKYTCS B IPOBOHUKE

a) OTpHUIATEIbHBIE HOHBI

0) NOJOXKUTEIbHBIE HOHBI

B) DJIEKTPOHBI

T') BJIEKTPOHBI U OTPULIATEIbHBIC HOHBI

3. IIpu npoTeKaHMM 3J1eKTPUYECKOI0 TOKA Yepe3 PacTBOPHI coJleii B pacTBoOpax
BBbIIJISAIOTCS BellecTBa. B 3ToM nposiBasieres ...

a) TeTIOBOE JICHCTBUE TOKA

0) MarHuTHOE JCHCTBUE TOKA

B) XUMHUYECKOE JICHCTBHE TOKA

I') siiepHOE IeHCTBHE TOKA

4. Ilpu cune Toka 4 A, ¢ 3J1eKTPUYECKUM CONPOTHBJIeHHeM 2 OM, Hanpsi:KeHHue Ha
y4acTKe Lielld PaBHO:

a)2 B

6)0,5B

B) 8 B

r 1B

5. Kak u3MeHHMTCS CHJIa TOKA HA YYaCTKe LelH, eCJIM CONPOTHBJIEHHE 0CTaeTCs
HeW3MeHHBIM, 2 HANpsi’KeHUe YBeJTHUnBaeTcs B 4 pa3a:

a) yBEIMUUTCS B 2 pasza

0) HE U3MEHUTCSA

B) YMEHBUIUTCS B 4 pa3a

T) yBeIu4uuTCs B 4 paza

6.271eKTpHYECKHIl TOK B MeTA/JIaX NPeCTaBsAeT c000i YIOpPsiI04eHHOE IBHKCHHE
a) DJIEKTPOHOB

0) MOJIOKUTEIIbHBIX HOHOB

B) OTpULIATEIbHBIX HOHOB



T') MOJIOKUTENBHBIX U OTPULIATEIILHBIX HOHOB

7.05151 TOro 4T00bI B MPOBOJIHUKE BO3HUK JJIEKTPHUUYECKH A TOK, HE0OXO0UMO
a) TOJIbKO HaJM4re B HEM CBOOOTHBIX IJIEKTPHUYCCKHUX 3apsIOB

0) TOJILKO CO3/1aTh B HEM DJIEKTPUUECKOE TOJIE

B) TOJIBKO HMETh MOTPEOUTENS NIEKTPUICCKON SHEPTHH

r) O ¥ B OTHOBPEMEHHO

8. Ha kakoM JeiicTBHH 3JIEKTPHYECKOI0 TOKAa OCHOBAHO YCTPOHCTBO IJIABKOI0
npeaoxXpaHuTessi?

a) Ha MarHUTHOM

0) Ha TEIJTOBOM

B) HA XUMUYECKOM

T') Ha BCEX MEPEUNCIICHHBIX BbIIIE

9. Ilpu cuite Toka 4 A v HanipsizkeHUU 2 B, conpoTuBIIeHHe HA YYacTKe Held PABHO:
a) 2 Om

6)0,5B

B) 8 OM

r) 1 Om

10. Kak u3MeHHMTCSl CHJIa TOKA HA YYaCTKe elNH, eCJId HANIPSIZKeHHe 0CTaeTCst
HEM3MEHHbIM, a CONPOTHUBJIEHNE YBeJIUYNBaeTCHA B 4 pa3a:

a) yBeIMUYUTCS B 2 pasza

0) HE U3MEHUTCSA

B) YMEHBIIUTCS B 4 pa3za

I) yBenuuuTcs B 4 pasza

2 CEMECTP

Pazaen 1. JIEKTPOJIUHAMMUKA
1.2 MarauTHoe moJie. DJIeKTPOMATHUTHAST HHIYKIHS.

Tecr o reme:
1. Kak B3anMoeiicTBYIOT 1Ba NapaJuleJIbHbIX IPOBOJIHUKA, €CJIU JJIeKTPUYECKUH TOK B HUX
NPOTEKAeT B O/AHOM HANPABJICHUU:
a) MPOBOJHUKU NPUTATUBAIOTCS
0) cuia B3aUMOJCHCTBUS paBHA HYIIIO
B) MIPOBOJIHUKH OTTAJIKMBAIOTCS
2. O 4em CBHAETEJIBCTBYET ONBIT JpCTeaa:
a) 00 OTKJIOHEHWH MarHUTHOM CTPENIKU OKOJIO MPOBOJHUKA C TOKOM
0) 0 cylIecTBOBaHUH BOKPYT IPOBOJHUKA C TOKOM MAarHUTHOTO IOJIS
B) O BJIUSIHUU MPOBOJIHUKA C TOKOM Ha MAaTHUTHYIO CTPEJIKY
3. Kakas ¢pusuyeckas BeJIMUMHA MMeeT equHuny 1 Tecaa:
a) B3auMHas MHAYKITUS
0) MarHUTHBIN TTOTOK
B) MarHuTHasi MHAYKIUS
4. MaruuTHbIe JINHUU HMEIOT HA4aJI0 U KOHell:
a) HeT
0) na
B) BpeMsl OT BpEMEH!U
5. Kak u3mMeHuTCs1 Nepuoj 00paleHns 3apsKeHHON YaCTHLBI B OJHOPOJHOM MArHUTHOM
1oJjie NpM YMeHbIIIEHUH ee CKOpocTH B 2 pa3a? M3MeHeHHeM Macchl YacTHIbI IPeHe0peyb:
a) yMEHBIINTCA B 2 pa3a
0) yBemuuuTCcs B 2 paza
B) HE UBMEHUTCS



6. O1HOpPOAHOE MATHUTHOE T0JI€ — M0JIe, B JII000il TOUYKe KOTOPOro CWJIa 1eliCTBHA HA 3apsij
O0IMHAKOBA 10 MOJYJII0 H OINHAKOBA 110 HANPABJIEHHUIO:

a) 1a

0) Her

B) EPUOINYECKU

7. MarHuTHBIHM NMOTOK 4Yepe3 3aMKHYTbIN BUTOK, OMEIIeHHbIH B 0THOPOJHOE MATHUTHOE
1noJie, 3ABUCHT:

a) OT pa3Mepa BUTKa

0) OT pacCcTOSIHUS MEXK]ly BEKTOPOM MAarHUTHOW MHIYKIIMU U HOPMAJIBbIO K KOHTYPY

B) OT MOJIyJIi MArHUTHON UHTYKIIUU

8. MarHMTHBI MOTOK Yepe3 3aMKHYThIii BUTOK, IOMEIIEHHbII B OJHOPOAHOE€ MATHUTHOE
noJjie, 3aBUCHT:

a) OT yria MEeXay BEKTOPOM MarHUTHOM MHAYKIIMA U HOPMAJIbIO K KOHTYPY

0) oT pa3Mepa BUTKa

B) OT PACCTOSIHUSI MEXy BEKTOPOM MAarHUTHON MHAYKIIMH U HOPMAJIBIO K KOHTYPY

9. MarHMTHBI OTOK 4Yepe3 3aMKHYThbIii BUTOK, IIOMEIICHHBI B OJHOPOJHOEe MATHUTHOE
noJie, 3ABUCHT:

a) OT pa3Mepa BUTKa

0) OT pacCTOSIHUS MEX]1y BEKTOPOM MarHUTHOW MHIYKIIMU U HOPMAJIBIO K KOHTYPY

B) OT IUIONIA/IA BUTKA

10. Bokpyr kakux 3apsiioB, HEMOABHKHBIX WJIH ABUKYIIMXCS, CYIIECTBYeET dJIeKTPUIECKOe
noJje:

a) SJIEKTPUUYECKOE TI0JI€ CYIIECTBYET BOKPYT BCEX 3apsI0B

0) MarHUTHOE TOJI€ CYIIECTBYET BOKPYT HEMOIBUKHBIX

B) QJICKTPUYECKOE TOJI€ CYIIECTBYET BOKPYT JBMKYIIUXCS

Paznen 2. KOJIEBAHUSA 1 BOJTHBI
2.1 Mexannueckue M 3J1eKTPOMArHUTHbIE KOJ1e0aHUA

Tect mo reme:
1. Ha puc.1 npencrasieH rpaduk 3aBUCUMOCTH OT BPEMEHH KOOPIUHATHI X
Teja, COBEpUIAIOIIEr0 rapMOHUYECKHe Kojiebanus B1osib ocu Ox. Uemy
paBeH nepuoJi Konebanuit tena?
A. lc. B. 2¢c. B. 3c. T'. 4c. 1. Cpenu otBeTOB A — I' HET MPaBUIIHLHOTO.
2. DnekTpuueckue KonedaHus B K0JIeOaTeIbHOM KOHTYPE 3aaHbl
ypaBHenueM (=102cos20t (Kn). UeMy paBHa aMIUIUTY/a KOJNeOaHMit
3apsiia’?
A.10%2Kn. B.cos20t. B. 20t. T.20 K. JI. Cpenu otBeToB A — I HET IPaBHIILHOTO.
3. Ilepuon koneGaHMT MaTeMaTHUECKOro MasiTHUKA paBeH 0,5¢. UeMy paBHa HUKIMUYECKast
yacToTa KojieOaHui MasgTHUKA?
A.0,5¢t B.2ctL B.4nct I.nct. . Cpenu otBeToB A — I' HET MpaBUIILHOTO.
4. I'py3 Maccoit M, MoABEIIEHHBIN Ha IPYXUHE, COBEpIIAeT rapMOHNYECKHE KoJeOaHus ¢
[UKINYECKON 9acTOTON 1. YeMy paBHA IUKIMYECKas 4aCTOTa M2 KOIeOaHUM Tpy3a Maccoi
M2=4m; Ha TOH ke TpyKHuHe?
A. 02=01/4. B. 02=01/2. B. o=01. . 02=201. A. ©2=401.
5. Kak n3menurcs yactota kojebaHU MaTeMaTHUYECKOT0 MasiTHUKA, €CIIU €T0 JUTHHY
YBEJIUYUTH B 4 paza?
A. He m3menurcsa. Bb. YBenuuurcs B 2 pasa. B. YBenuunres B 4 paza. I'. Ymenpmutes B 2
pasa.
. YMenbmutes B 4 pasa.



6. Kak u3mMeHHTCS aMIUIUTYAa KOoJeOaHUl CHITBI TOKA, IPOTEKAIOIIETO Yepe3 KOHACHCATOp,
€CJIM MIPU HEU3MEHHOHN aMIUTUTY e KOoJIeOaHH I HaIlpsKeHUsI YaCTOTy KoJjieOaHUN HalpsKeHUs
YBEJIMUYUTH B 2 pasa.
A. YBenuuutcd B 2 paza. b. YMmenbiutes B 2 paza. B. YBenuuutcs B 4 paza. I'. YMeHbmmnTcs B
4 paza.
J. He u3zmenurcs.
7. Ilepnon koneOaHuii rpy3a Ha IpyXUHE paBeH 2¢. YeMy paBHa LIMKJIMYECKas YacTOTa
KoJeOanuit rpy3a?
A.2¢1 B.0,5¢t B.4nctl. I nct. 1. Cpemu otBeToB A — I' HeT MpaBHIIBHOTO.
8. Ilpu rapMoHHUYECKHUX KOJIEOaHUIX BJIOJIb ocu Ox KOOpAMHATA X TeJla U3MEHSETCS 10 3aKOHY
x=0,6sin3t (m). Uemy paBHa aMIUIATY/1a KOJeOaHHH CKOPOCTH?
A. 0,6M/c. B. 0,2m/c. B. 1,8m/c. I'. 5,4m/c. I. Cpenu oTBeTOB A — I' HET IPaBUIIHHOTO.
9. DnexTpuueckue KoieOaHus B K0JIeOaTeIbHOM KOHTYPE 3a[aHbl YpaBHEHUEM

1=25inl0t (A). Yemy paBHa IIUKIMYECKAs YacTOTa KOJICOaHH CUJIbI TOKA?
A.2c¢t B.10tct B. 10 ¢t I'. sin10t ct. 1. Cpenu otBeToB A — I' HET IPABHIIBLHOTO.
10. Konebanus cuiibl TOKa B K0J1€0aTEILHOM KOHTYPE MMPOUCXOIAT C IUKINYECKOM
gacroroii 47 ¢l Uemy paBen nepuos Kone6aHuii CUIb TOKa?
A.0,5c. B.2c.B.4nc.T.8n%c. JI. Cpenu otBeToB A — I' HET IIPaBHIILHOTO.

2.2 MexaHu4ecKHne u JICEKTPOMArHUTHbIC BOJIHBI.

Tect no Teme:
1. CornacHo Teopun MakcBeJliia, 3JIeKTPOMAarHUTHOE 110JIe PACIIPOCTPaHsIeTCs B
NPOCTPAHCTBE B BHJE ...
A. monepedHo 31eKTPOMarHuTHON BOJIHBI.
B. mpononpHOM 31eKTpOMarHuTHOW BOJIHBI.
C. moToka OTpULATEIbHO 3aPSXKEHHBIX YaCTHII.
D. notoka moyioXXUTeabHO 3apsHKEHHBIX YacTHII.
2. D1eKTPOMArHUTHBIE BOJIHBI MOT'YT PaCIPOCTPAHATHCA ...
A. BO Bcex cpenax, B TOM YHCIIE, U B BaKyyMe.
B. TonbKo B HEMJIOTHBIX Ccpeaax.
C. TOJBKO B ITIOTHBIX Cpeax.
D. Tonbko B BakyyMme.
3. CxopocTh pacnpocTpaHeHusl 3J1eKTPOMArHUTHBIX BOJIH B BAKyyMe paBHa ...
A. oxkoio 300 000 xm/c.
B. 330 m/c.
C. 11,2 km/c.
D. mpumepno 8 xm/c.
4. CoOTHOLIIEHHE MEeKAY JIMHOM 3JIEKTPOMATHUTHOM BOJIHBI A, YACTOTOH V M CKOPOCTBIO €

A c=Av
B. A=c-v
C. v=c-A
D. c=X/v

5. YueHblii, BliepBble NOJYYHBIUINH M 3aperucTPUPOBABIINIA 3JIEKTPOMATHUTHbIE BOJIHBI €
MOMOIIBI0 CO3JAHHOI0 MM nmpudopa

A. T'. T'epm.

B. T'. Om.

C. A. Awmmep.

D. JIx. Makcsem.
6. DJeKTpOMArHUTHbIE BOJHbBI KJIACCH(PUIIUPYIOTCS MO

A. [IvHe BOJHBI WK CBI3aHHOU ¢ HEX YaCTOTOM BOJIHEL.

B. ammiuTyne BOJTHBI.



C. BelIMUYMHE CKOPOCTHU PACHpPOCTPAHEHUS BOJIHBEI.
D. MHTEHCHBHOCTHU BOJIHBI.
7. Camasi JJIMHHOBOJIHOBASl YaCTh LIKAJIbI 3J1eKTPOMATHUTHBIX BOJIH
A. paavoBOJIHEI.
B. undpakpacHoe nznydenue.
C. BUAMMOE U3TYy4YCHHUE.
D. ramma-uznydenue.
8. BouHa ¢ yacTtoToii kos1e6anus 165 'y pacnpocTpaHsieTcsi B cpejie, B KOTOPOii CKOPOCTh
BOJIHbI paBHa 330 m/c. YUemy paBHa AJIMHA BOJIHBI:
A)2wm
O lwm
D)3wm
9. OT 4ero He 3aBUCUT I'POMKOCTb 3ByKa:
A) oT aMIIUTY bl KOJIeOaHU
C) o6a BapuaHTa BEpHBI
D) ot wacToTsl
10.  Kakoro Tunma MexaHu4yecKue BOJHBI MOTYT PAaCHpOCTPAHATHCS B BO3AyXe U 3eMHOI
Kope:
A) ipoiobHBIE U ONIEPEYHBIE
C) B BO3ayXe — MpPOJOJbHBIE, B 36MHON KOpe — MOIMEPEUHbIe U MPOJOIbHBIC
D) Tonbpko nonepeyHsie

2.3 OnTuka.
Tect o Teme:
1. Eciim Jy4 mepexoauT M3 ONTHYECKH MeHee IUIOTHOW cpeabl B ONTHYecKH 0oJiee
IJIOTHYIO, TO. ..
a) yroj najaeHus 0oJblle yria npeloMIIeHHUS;
0) yroJs najieHusi MEHbIIE yIia IPeIoMIICHHUS;
B) YIOJI aJIEHUS paBEeH YIi1y IpeloMIICHUS.
2. OTMeTbTe, KaKasl U3 JUH3, KOTOPbIe UMEKOT (POKyCHBbIEe paccTosiHus 15 cM, 20 cm u 25
cM, 00/1agaeT HANO0OJIbIIEeH ONTHYECKOH CHJIoH?
a)CF=15cm
0) CF=20cmMm
B)CF=25cm
3. Bei0epure (popMyJ1y, 10 KOTOPOH PACCYUTHIBAKT ONTHYECKYIO CHIIY JIMH3BI:
a)C=1/T
6) D=1/F
B) R=U/I
r)q=Q/m
4. B kakMX eIMHULAX U3MEPHIOT ONITHYECKYI0 CHITY JIMH3bI?
a) Omax
0) Bonbrax
B) Kanopusx
r) duontpusx
5. Haiinure onTH4yecKkue CHIIbI JIMH3, GOKYCHBIE PACCTOAHHUA KOTOPBIX 25 cM 1 S0 cm.
a) 0,04 aop u 0,02 aoTp
0) 4 noTp u 2 aOTp
B) | noitp u 2 aoTp
r) 4 notp u 1 aoTp
6. OnTryeckure CWIIbI JIMH3 paBHbI S 1nTp U 8 AuTp. KakoBbl UX POKyCHBbIE pacCTOSIHUA?
a)2mul,25m
6)20cmu 12,5 cm



B)2cmu 1,25 cm
rN20mu12,5m

7. Ans TOro 4toObl OTPaXKEHHBIA Jy4 COCTaBIsUI ¢ magaromum yrou 40°, yron maaeHus

CBETOBOTO JIy4a JOJKEH OBITh CIIEAYIOIINM:
a) 20°
6) 50°
B) 40°
r) 25°
8. JIun3za 3to:
a) IPO3pavyHoOe TEJIO0, UMEIOILEE C ABYX CTOPOH IJIaJIKUe IOBEPXHOCTH
0) Teno, CTOPOHBI KOTOPOr'0 OTHOJUPOBAHBI U OKPYTJIEHBI

B) IIpo3pavyHoEC TE€JIO, OI'PaHUYCHHOC CTOpOHaMH, KOTOPbLIC MPEACTAaBIAIOT

cheprueckre MoBEepXHOCTH
r) JIF000€ TEJIO C TTIaJIKUMU U30THYTHIMHU TIOBEPXHOCTIMHU
9. Onpenesisi r.iyOMHY BojgoemMa “Ha rias”...
a) MBI TOYHO OIPEJICIIIEM TITyOUHY;
0) THO Ka)KeTcsl HaM IIyOKe;
B) JTHO KaXXETCsl BCera OJIMKE K HaM, T.€. MeJIbYe.

coboit

10. BbisicuuTe, yemy OyAeT paBeH YroJ najeHusi NpPH Iepexojge CBETOBOIO Jy4da B

ONTHYECKH MeHee IJIOTHYIO Cpely U3 ONTH4YeCKOo# 0oJiee MJIOTHOM?
a) yroJl MaJieHusI PaBeH YTy MPETOMIICHHS
0) CBET MPOXOUT O€3 MPEIOMIICHUS
B) yrOJI MaJieHust OOJIbIIE yTiia IPEIOMIICHUS
T') yroJI NajieHusl MeHbIIE YIJia MPeTOMIICHUS

Pazznea 3.0CHOBBI CIIETIUAJIbHOM TEOPUY OTHOCHUTEJBLHOCTH

3.1 OcHoOBBI cHIENMATBHOI TEOPUHM OTHOCUTEJIBLHOCTH
Tecr o Teme:
1. B kakuXx elMHUIIAX U3MePsieTC MMITYJIbC Tesa (YacTulbI)?
a) Jlx/m 6) JIxk / Kr ¢) kT M/ ¢ 1) KT M / ¢?
2. Yka:xxute GopmyJ1y peIATUHBHCTCKONH MaccChI:

a)m= \r_:_6)m=mo ‘I{I__vc_c)m= \?‘i_n)mzmo ‘vfl_?

3. Uemy paBHa CKOpPOCTH CBeTa B Bakyyme?
a) 300 000 m/c 6) 300 000 km/4 c) 300 000 km/c 1) 3*108 Km/c

4. Tej10 NJIK YACTHIIA IBUIKETCS CO CKOpPOCThIO, 0JIM3KOH K CKOpoOCTH CB€TAa. le/l 3TOM €€

Macca OTHOCHTEIbHO HEMOABHKHOTO HAOII0aATES . ..
a) YBeIMYMBAETCS 0) YMEHBIIIAETCS C) HE U3MEHSIETCS

5. B kocMuyeckoM KopabJie, ABHKYIIEMCS €O CKOPOCTHIO, 0JIM3K0H K CKOPOCTH CBeTa

BpeMsl...

a) unet OvicTpee 0) UaeT MeAIeHHEE

¢) Ha 3eMJie 1 KOCMUYECKOM KopaldJie BpeMsl HJIeT OJIMHAKOBO.

6. 3aBHCHUT JIM UMITYJIbC TEJIA OT CKOPOCTH €T0 JIBHXKEHUS?

a) 3aBHCHUT.

0) He 3aBucur

B)3aBHCHT, €CITH CKOPOCTH TejIa COM3MEPHMa CO CKOPOCTBHIO CBETA.

7. B kakuX eIMHULAX U3MepPsieTCsl IHePrus MoKkos Tena (dyactunbl) B CU?
a) Jlx 6) JIx/xr c) JIx/M3 1) kr M /¢

8. Yka:kute gopmyiry JiHIITEHHA:

a)E=moVv?6)E=cm?c)E= 7 1) E=mc?
9. Kakasi M3 yacTuu He MMeeT MacChl MOKOA?



a) JEKTPOH 0) (GOTOH C) HEHTPOH JT) IPOTOH
10. Yemy paBHa Macca TeJja, ABHAKYIIerocs co ckopoctbio 0,8 c. Macca nokosiierocst tejia 6

KT.
a) 10 xr 6) 6 kr ¢) 4,8 kr 1) 3,6 KT

Paznen 4 KBAHTOBAS ®U3UKA

4.1 D1eMeHThI KBAHTOBOM ONITHKH.
TecT mo Teme:

1. Kakoe u3 npuBeleHHbIX HUKE BbIPAsKEHUIT COOTBETCTBYET HMNYJabcy ¢oToHA?
A. hv
b. h/A
B. mc?
2. ®OTOH, COOTBETCTBYIOIIUI (pH01€TOBOMY MJIM KPACHOMY CBETY, HMeeT HAn00JIbIIYI0
IHEPruio?
A. KpacHomy
b. ®uoneroBomy
B. Duepruu 060oux GOTOHOB OJUHAKOBBI
3. Kak u3MeHuTCS MAKCMMAJIbHAsI KHHETHYecKasi YJHeprusi GoTo3JIeKTPOHOB NpH
¢ororddexre, ecu YBEJIUUYNUTH YACTOTY 00JIy4AKOIIET0 CBETA, HEe M3MEHAS HHTEHCUBHOCTh
najawuiero cgera?
A. YBenuuutcs
b. YMenbmmTcs
B. He uamennrcs
4. Ha pucynke 68 npuBeeHbl rpa)Mky 3aBUCMMOCTH KHHETHYECKOI YHePTrum
(0T03/1eKTPOHOB OT YacTOTHI cBeTa. B kKakoMm ciiyuyae padora BbIX04a HMeeT 0oJblIee
3HAYeHue?

Al
b.2
B. Pa0ota BeIX0/1a 0/MHAKOBA B 000X ClIydyasx.

5. Kak nu3mennrcst poroTox Hachimenus npu porodpdexre, ecjiv yBeTHIUTh HHTEHCUBHOCTD
najamouero ceera B 2 pasza?

A. YBenuuuTtcs B 4 paza

b. Ymensmntes B 2 paza

B. YBenuuutcs B 2 paza

6. Kakoe u3 npuBeieHHbIX HUKe BbIPAKEeHUH COOTBETCTBYET JHepruu poToHa?

A. hv

b. h/A

B. hv/c?

7. ®OTOH, cOOTBEeTCTBYIOIMI (101€TOBOMY MM KPACHOMY CBeTY, HMeeT HauMeHb LUl
HMIYJIbC?

A. KpacHomy

b. ®uonerosomy

B. Umnynbcel 060ux pOTOHOB 0/IMHAKOBBI

8. Kak u3menurcs ¢poToTok HachimeHus npu poroddgexre, ecid yMEHbIINUTH
HHTEHCHMBHOCTH MAJA01Iero csera?



A. YBeauuutcs

b. Ymenbmurcs

B. He uzmenurcs

9. Ha pucyHnke 69 npuBeaenbl rpaguKy 3aBUCHMOCTH KHHETHYECKO# YHePTrUH
()0T03/1eKTPOHOB OT YACTOTHI cBeTa. B kKakoMm ciiyuae paGora BbIX0/a HMeeT MeHbIlIee
3HavYeHue?

Al

b.2

B. PaboTa BbIX0/1a OZJMHAKOBA B 000UX CITydasx

10. Kak u3MeHUTCS MAaKCUMAJIbHASI KHHEeTHYecKas JHeprus GoTo3JIeKTPOHOB NP
dororddekxTe, eciu yYMEHBIIUTH YACTOTY 00/1y4aI0IIero cBeTa B 4 pa3a, He U3MeEHA
HHTEHCHMBHOCTH NAJaK01Iero ceera?

A. YBenuuuTtcs B 2 paza

b. YMenbmutes B 2 paza

B. YmensmmuTces B 4 paza

4.2 Ctpoenue aToma.

TecT mo Teme:
1.Ha pucynke mnpeacrabjieHbl Moaean aTtoMoB. Kakoil nmdpoii ormedyeHa Mogesb aTroma
Tomcona?
A.l B.2 B.3

2.B mozaean atoma Pesepdopaa:

A. TTono>XXUTENBHBIN 3apsi/l COCPEOTOUYEH B LIEHTPE aTOMA, a AIEKTPOHBI 00paIatoTCst BOKPYT HETO.
Bb. OtpuniatensHbIif 3aps/] COCPEAOTOUEH B IIEHTPE aTOMa, a TTOJIOKUTEIBHBIN 3apsi/l pacrpeaesiéH 1o
BCEMY 00bEMY aToMa.

B. [TonoxxureabHbIN 3apsiji pacCpeiOTOUEH MO BceMy 00bEMY aToMa, a AJIEKTPOHBI BKPAILJIEHBI B ATY
MOJIOKUTEIBHYIO Chepy.

3.Kaxoii nugpoii ormedena cxeme ycranoBsku Pesepdopaa ncrounnk o - yacrun?

Al Bb.2 B3 T.4

" 3

—

4.971eKTPOHBI HE MOTYT H3MEHHUTH TPAEKTOPHIO - YACTHIIBI B onbITax Pe3epdopaa, moromy uro
A. 3aps 31eKTpoHa OYEHb MaJl 10 CPABHEHUIO C 3apsiIOM ¢ — YaCTHIIBL.
b. Macca siekTpoHa 3HaYUTEIbHO MEHBIIE MAaCChl ¢ - YaCTHIIBI.



B. DieKTpOH MMeeT OTpULIATENbHBIN 3aps, 4 ¢ - YaCTULA — ITOJOKUTEIbHBII.

d- yacmuya

5. Kakasi « - yacTuua nmpoJieraer ‘0

CPaBHUTEJIbHO 0JIM3KO OT sipa? 2 0
A.1 B.2 B. 3. I.4.

30—._.&

1 Q0 —4m

6.Il.1aHeTapHYI0O MO/I€JIb ATOMA MPeIJI0KUIT
A. TomCOH.
b.Jlemoxput
B.Pezepdopa.
7. OnbIT Pe3epdopaa no paccessHuI0 ¢ - 4aCTHUIL I0KA3bIBAET:
A. HecocrosrenpsHOCTh MOEnM aTOMa TOMCOHa.
Bb. CioXHOCTh pauOaKTUBHOIO U3IIYyYCHHUS.
B CrocoOHOCTh aTOMOB HEKOTOPHIX XUMHUECKUX DJIEMEHTOB K CAMOIIPON3BOIBHOMY U3ITy4EHHIO.
7.B mogean aroma Tomcona:
A.T1070XHUTENBHBIN 3apsi]l COCPENOTOUECH B IIEHTPE aTOMa, a AJIEKTPOHBI 00PAIAIOTCSl  BOKPYT HETO.
B.IlonoxxutenbHbll  3apsl COCPEAOTOYEH B LIEHTPE AaroMa, a HENOJBW)KHBIE SJIEKTPOHBI
paccpeoTOUYEHbI BOKPYT HETO.
B. [TonoxxurenapHBIN 3apsii pacCpeOTOUCH MO BceMy 00bEMY aToMa, a 3JIEKTPOHBI BKPAILIEHBI B ATY
MOJIOKUTEITBHYIO chepy.
8.Kakoii 3apsi1 uMeeT « - yacTuua?
A. Orpunarensubiid. Bb. [lonoxurensueiil. B. HeliTpanbHblii.
9./leMOKpPHT yTBep:KIaeT:
A. AToM — Menpuaiiinas HeZienumasi 4acTUIla BelllecTBa.
B. ATOM — 3TO «K€KC € U3IOMOM).
B. B ienTpe aToMa HaX0AUTCs OJI0KUTEIBHOE SIPO HEOOIIBIIOr0 pa3Mepa, a BOKPYT HETO ABUKYTCS
AIIEKTPOHBI.
10. U3 yero cocTouT AAPO aToma?
A. IpOTOHOB
b. 571€KTPOHOB ¥ HEUTPOHOB
B. HEUTPOHOB M IPOTOHOB
I'. y-xkBaHTOB
/1. 571€eKTpOHOB, HEUTPOHOB U MPOTOHOB

4.3 ATomMHOE APO.
TecT o Teme:

1. KT0 3KCnepuMEeHTAJBHO J0KA3aJ1 CYyllIeCTBOBAHME AaTOMHOIO siipa:
a) bexkepenb
6) Kropu
B) Pesepdopn

2. SlnepHble peaknMu — M3MEHEHHUsI AaTOMHBIX si/iep MPH B3aMMO/IeiiCTBHY APYT € APYrom,
TaK JIM 3TO:
a) na
0) oTyacTu
B) HET

3. Eaumnununa ndmepeHus JKBUBAJIEHTHOM /103bI MOTJIOIIEHHOTO U3/TyYeHHUSI:
a) peHTreH
0) rpoii
B) 3UBEPT



= © 0~

0

12

13
14
15
16

17
18
19
20

10.

Yro Takoe anb@pa usryyenue:

a) MOTOK HEUTPAIbHBIX YaCTHUIL

0) IOTOK NNPOTOHOB

B) MOTOK SiZiep aTOMOB TeJIHs

H3oTonbI:

a) 9JIEMEHTHI C OJJMHAKOBBIM XMMHUYECKHUM COCTaBOM, HO C PA3IMYHON aTOMHOM Maccoit
0) 2JIEMEHTHI C Pa3IMYHBIM XUMHUYECKUM COCTaBOM, HO OJIMHAKOBOM aTOMHOM Maccoi
B) 2JIEMEHTHI C OJJMHAKOBBIM XMMHYECKUM COCTaBOM M OJJUHAKOBOW aTOMHON Maccoi
TepMosiiepHasi peakust — 3T0:

a) cIUsHUE JIETKUX AJIep MPU OYeHb BHICOKOM TeMIepaType

0) cnusiHUe NETKUX SAEp IPU OYEHb HU3KOW TeMIlepaType

B) U3MEHEHUE aTOMHBIX sI/Iep MPU B3aUMOICHCTBUM UX C 3JIEMEHTAPHBIMU YaCTUIIAMU HIIU C
ApYT ApyromMm

0-4aCTHUIIA CTOJIKHYJIAch ¢ apoM a3ota N. [Ipu 3ToM oOpa3oBajuch siipo BOAOpPoaA U
AApPo:

a) KUCIIOpOJa ¢ MaCCOBBIM 4HcIioM 17

0) a3oTa ¢ MaccoBbIM 4KciIoM 14

B) (hTOpa ¢ MacCOBBIM YHCIIOM 19

JHeprus cBsI3M ABJISAETCH ... JHePrueil Bo30yK/IeHusi COCTABHOIO sA/pa:

a) MaKCHUMaJIbHOM

0) MOCTOSTHHOM

B) MUHUMAJIbHOU

Yro Takoe OeTa-u3jaydyeHue:

a) MOTOK MOHOB TeJHs

0) MOTOK HEUTPATBHBIX YACTHI]

B) MOTOK 3JIEKTPOHOB

ATOMHOE s1IpO UMeeT 3apsij:

a) OTpULIATETbHBIN

0) HEe UMeeT 3apsiia

B) TIOJIOKUTENbHBIN

Paznea 5.OJIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 Dj1eMeHTBhI ACTPOHOMUHM ¥ ACTPOPU3UKH.

6 Tecr o Treme:

1. Ckoabko miaaner B Haurein CorHeuHoii cucreme?
a) 7 6) 8 B 6 1) 5

2.

B kaky1o cTopoHy HanpaBJieH XBOCT KOMeTbI?

a) orComama 6) k ConHIly B) B IPOTHUBOMNOJOXKHYIO IBIDKEHUIO T) 3aBUCHUT OT
CUTyaIuu
3. Me:xay opOuTaMu KaKHMX IVIAHET HAXOAUTCS MOSIC aCTePOUI0B?

a)

3emiu M1 Mapca 0) IOmnwutepa u Catypna B) Mapcau FOnutepa 1) 3emnuu

Benepsl

4. Kakue M3 3THX IUIAHET SBJAOTCH IVIAHETAMH THTaHTAMU?

a) Carypu ©6) Hentyn B) IOmurep 1) VYpan

5. I'opsiuue 3B€31bI ¢ OTPOMHOI CBETHMOCTHIO - 3TO

a) Kpacuble rurantel  0) benbie kapnuku  B) [omyOwie rurantel 1) KpacHbie
KapJIMKU

6. Korna actpoHoMbI BiepBbIe H3MEPHJIM PACCTOSIHUE 10 OJIMAKANIINX 3BE31?

a) BmepBol nojoBuHe 19 Beka 0) Bo BTOpOIi mosioBuHE 19 Beka

B) BHauane 20 Beka TI) B KoHILE 18 Beka

7. Kak Ha3bIBaIOTCH KOJOCCATbHbIC OTHEHHbIE BUXPH, BHIPHIBAKOIIHECH C IOBEPXHOCTH
Coununa?



21 a) d¢orobepanipl  6) mpoTOHOOEpaHIBI B) IUIA3MOOEpaHIBl T) MPOTYOEpaHLbI
22 8. Kakyro yactb Macchl Beeil CostHeuHOH cucTeMbl cofep:kuT B cede CosiHue?

23 a) 90% 06) 50% B) Oomee99% 1) wmenee 30%

24 9. YTto Takoe coiHeYHAasi KOpoHa?

25 a) spkue nsATHa Ha oBepxHocTH ConHnla  0) cepedpuctoe cusinue BOKpyr CoHIT

26 B) cryctku BHyTpu COoJIHIIa T) HET HUKAKOW KOPOHBI

27 10. Yem yHHUKaJbHA HAIIA MJ1aHeTa?

28 a) crurocHyTOM popMoit  0) HaTMUHEM OOJIBIIOrO KOJUYECTBA BOIBI

29 B) HaimyMeM aTMOcepbl T) He 007a/1aeT YHUKAIbHOCTBIO

Paznen 6.OBOBLIAIOILIEE IOBTOPEHUE
6.1 O0o0marouiee MOBTOPEeHUE
HTorosoe TectupoBanue:

Bapuanr 1

1. I1I 3axon HeroToHa dopMynpyercs TaK:
A.Teno osudicemcsi pagHOMEPHO U NPAMOIUHEUHO (UIU NOKOUMCSL), el HA  He20 He OeliCm8yom
opyeue mena (uau oeticmaue Opyeux mei CKOMNEHCUPOBAHO).

b.Cuna ynpyzocmu, eosnuxarowas npu oeghpopmayuu mena, npsamo APONOPYUOHANLHA SeTUUUHE
abCconOmMHO20 YONUHEHUS.

B./leticmsue pasno npomusoodeticmauio.

I'.Tena odeticmeyrom Opye Ha Opy2a CUIaMU PAGHbIMU NO ADCOTIOMHOMY 3HAYEHUIO, HANPABLEeHHLIMU
800716 OOHOU NPAMOIL U NPOMUBONOTIOHCHLIMU NO HANPABLEHUIO.

2. Yemy npuMepHO paBHA CHJIA THAKECTH, AeHCTBYIOIIAA HA M4 Maccoii 0,5kr?

A 5 H

b . 05H.

B. 50 H.

3. Kakymo Maccy rpysa Hy’KHO NOJHSATBH HA BBICOTY 2 M, 4TOObI OH 00J1axaj 3Heprueit 62500
JxK?

A. 3000 .

b. 4125 J]xe.

B. 3125 J]xec.

I 150 o

4. CoBepmaercs 1u padoTa H €CJIH 12, TO KAKOro 3HaKa?

IIpumep: Knury maccoii 400 r nogHuMaoT Ha BbIcOTy 1 M;

A.A> 0.

b.4<0.

B.A=0.

5. B kakux eqnaunax B CU usmepsiercsa ko3¢pGuuueHT ynpyroctu rejaa?

A. H/km.

b. Jlun/cm.

B. H/m.

I Jlun/cm.
. H*wm.

6. 3nauenune Temneparypsl no mkaje KeabBuHa onpeaessiercst mo gpopmy.ie.

A T=1t-273.

b. T=273t.

B. T=1t+273.

I T=273-1.

7. SIB1eHHe NPOHMKHOBEHHS MOJICKYJI O/THOTO BelleCTBA B ME:KMOJIEKY/ISIPHOE IIPOCTPAHCTBO
JAPYroro Ha3bIBaeTcst

A. Konsexyus.

b. leghopmayus.



B. Jlugpaxyus.
I Jluppysus.
8. Yka:kuTe nmapy BelleCTB, CKOPOCTh AU (PPy3un KOTOPHIX HAMGOJIbIIAS MPH MPOYUX PABHBIX
yCJI10BHSAX:
A. Pacmeop meonozco kynopoca u 6ooa.
b. Iapwvi s¢hupa u 6030yx.
B. Ceunyosasn u meonas niacmumul.
I'". Booa u cnupm.
9. Kosin4ecTBO TENJI0ThI, MOJIy4YeHHOE TeJIOM IPH HATPEBAHUM PACCUNTHIBaeTCs 1o popmyie...
A. Q=cm(to-t1).
5. Q=qgm.
B.m=pV.
10. DJyIeKTpUYeCKMM TOKOM Ha3bIBAETCHl. ..
A. Tennosoe 0s8usicenue MoneKy eujecmaa.
b. Xaomuunoe osusrcenue snexmponos.
B. Vnopsoouennoe osusiceHue 3apsajicenHvlx yacmuy.
I'. Becnopsoounoe ogudicenue uoHo8.
. Cpeou omeemog nem npasuibHo2o.
11. Kakas ¢popmy.Jia Beipaxaer 3akoH Oma 1Jis1 yuacTka uenu?
A. I=gft.
b. A=IULt.
B. P=IU.
I I=U/R.
. R=pl/S.
12. ConporuB/ieHNe NPOBOAHUKA 3ABHCHUT OT...
A. Cunvl moka 6 npogooHuxKe.
b. Hanpsscenus na konyax npogoonuxa.
B. Om mamepuana, uz xomopozo uzeomognen npo8oOHUK, Om €20 OJIUHbL U NI0WAOU NONEPEeUHO20
ceyeHusl.
I'. Tonvko om e2o Onumbl.
/. Tonvko om nnowaou nonepeuno2o cedetusl.
13. HanpsiskeHne Ha y4acTKe MOKHO U3MEPHTh...
A. Borommemponm.
b. Amnepmemponm.
B. Ommemponm.
1. Apeomempom.
14. SIBjieHue BbIPpbIBAHMS JJIEKTPOHOB M3 BellleCTBA MO/ /IeiicCTBHEM CBeTAa HA3bIBAIOT:
A. @omocunmeszom.
b. Yoapuou uonuzayueil.
B. @®omosgpgpexmonm.
I Dnexmpuzayueu.
15. Kakoii 3HaKk mMeeT 3apsil aTOMHOIO0 sigpa’?
A. Ionoosrcumenvhbiil.
b. Ompuyamenvhuiil.
B. 3aps0 pasen nynio.
I'. V pasuvix s0ep paznuunbsiil.

Bapuanr 2
1. ®opmy.aa, Beipaxkawmas Il 3akon HeroTona?

A.P =ma
b.a =FIm
B.F =uN



I'F = Gmimy/R?

2. ITo kakoii (popmy.ie onpenessitoT CUITY TSKECTH?

A. mg.

b. kKAl

B. vt

3. Tesno maccoii 500 r cBO0OOAHO MAJAaeT ¢ HEKOTOPOIi BLICOTHI. B MOMEHT majieHusi HA 3eMJII0
ero KuHern4ieckas 31Heprust papaa 100 :x. C kakoil CKOPOCTbIO yNIaJ10 TeJ10?
A. 400 []c.

b. 20 J]oc.

B. 45 J]e.

1. 300 Horc.

4. Cosepuiaercsi 11 padoTa U ecJy 12, TO KAKOro 3HaKa?

IIpumep: I'mpst yacoB Becut 5 H u onyckaercst Ha 120 cMm;

A.A> 0.

b.4<0.

B.A=0.

5. BeiuuuHy paBHYI0 IPOU3BeIEHUI0 MACCHI TOYKH HA €€ CKOPOCTh
HA3bIBAIOT:

A. Hmnynvcom cuno.

b. Pabomoti cunvt msoicecmu.

B. Hmnynscom mamepuanvrot mouxu.

I'. Cunoii mpenus.

6. KTo BnepBblie yoeaujicsi B CylleCTBOBAHUM Xa0THYECKOT0 JIBHKEHUS MOJIEKYJ1?

A. @.Ileppen.

b. P.Bpoyn.

B. A.Dunwmeiin.

I JI. bonvyman.

7. Yemy paBHO 4HuCJI0 ABOraapo?

A. 6 * 10* monw.

B. 6 * 10?® mono.

B. 6 *10% monv-L.

I. 6 * 10%° mons-'.

8. 3nauenne Temnepatypsbl no mkasie Ieabcus, cooTBeTcTBYIOLIEe a0COTIOTHON TeMIiepaType
10 K, paBHo:

A.—273°

b.—263°

B. 263°

I. 283°

9. U3meHeHne TeMIiepaTypbl 0003HaAYaeTcs ...

A. At=to-t1,

b. At= Q/cm.

B. At=ty+ty.

I At=t/ty,

10. Kakas u3 ¢gopmy.a Beipaxkaer 3akoH OMa /151 IOJIHOM Henu?

A. Q=IUt.

b. 1=U/R.

B.E=A/.

I P=IU.

. 1=E/(R + ).

11. Coruacno 3akony /I:koynas — JleHna, KoJM4ecTBO TeIUIOThI, BblAe/sieMOe IPOBOJHUKOM €
TOKOM IPONOPUHOHAJBHO...

A. cune moka, conpomuenenuio, 6pemeHu.



b. xeaopamy cunvl moka, conpomuenenuro u pemeHu.
B. keadpamy nanpsicenus, conpomusnenuio u 6pemMeHu.
I'. keaopamy conpomuenenus, cuie moka u 6pemeHu.
/. nanpscenuro, keadpamy conpomueienus U pemMeHuU.
12. Cuaty TOoKa Ha y4acTKe Lenu H3MepsIoT. ..
A. Amnepmempom.
b. Bonemmempom.
B. Ommemponm.
I'. Manomemponm.
. Jlunamomemponm.
13. KakoBo HamnpsikeHHe HAa Y4YacTKe IeNd MOCTOSHHOTO0 TOKAa C 3JIeKTPHYECKUM
conporuBaeHrneM 2 OM u npu cuJie Toka 4 A?
A. 2 B.
b5.05B.
B. 8B.
I 1B
. 4B.
14. DHeprus ¢porona onpenenserca Gpopmynoii:
hv

4. c?
B. hv
B hA

h
I A
I hc
15. IlepBrlii noctyaar bopa umeer ciaeayrmyw (popMyJTUPOBKY:
A. B amome 371eKkmpoHbl O0BUNCYMCA NO KPY2O8bIM OpOUMAM U U3IYYAOm Npu  Mom
INEKMPOMASHUMHBIE BOJIHbI.
b. Amom moorcem naxooumuvcs moavko 8 00HOM U3 CMAYUOHAPHBIX COCMOAHUL, 8 CMAYUOHAPHBIX
COCMOSTHUAX AMOMbL U3TYYAIOM JJIeKMPOMACHUMHbBLE GOHDYL.
B. Amom mooacem naxooumuvcs moivbko 8 00HOM U3 CMAYUOHAPHBIX COCMOAHUL, 8 CIMAYUOHAPHBIX
COCMOSTHUAX AMOMbL He U3TYYAION IIeKMPOMASHUMHbLE GOHDYL.
I'. Ilpu nepexode u3 00HO20 CMAYUOHAPHO20 COCMOSAHUS 8 OpY20e AMOM No21owaenm Uil usiydaem
K8AHM JJIeKMPOMASHUMHO20 U3TYYEeHUSL.
Bapuant 3
1. Cuna, BO3HUKaWIIAA B pe3y/jbTare AedopManuu Tejda W HANpPaBJIeHHAsT B CTOPOHY,
NMPOTHBOMOJIO0KHYI0 NlepeMellleHUI0 YACTHII TeJIa, HA3bIBAETCS:
A. cunoti ynpyeocmu.
b. cunoui masxcecmu.
B. 6ecom mena.
2. YesioBek, Mmacca koToporo 80 kr, xepkuT Ha miaeyax Memok maccoi 10 kr. C kakoii cnjioi
JABUT YeJI0BEK HA 3eMJII0?
A. 800H.
b. 700H.
B. 900 H.
3. Onpeaennre KHHETHYECKYIO JHEPIrUI0 Tesa Maccoit 200r, KoTopoe ABUKETCS CO CKOPOCTHIO
72m/c.
A.5184 .
5. 5000 orc.
B. 5185 H.
I 5184 H.



4. CoBepaercs 1u padoTa U ecJIM 12, TO KAKOro 3HaKa?

IMpumep: I'py3 maccoii 120 kr nogHMMAKT Ha BbICOTY S0 cMm;

A.A> 0.

b.A<0.

B.A=0.

5. Cuiia TATOTEHHUS - 3TO CHJIA 00YCJIOBJIEHHAS:

A. TI'pasumayuoHHbIM 63aUMOOECNEUEM.

b. Dnexmpomacnumnvim 83aumooeticmauem.

B. U epasumayuuonbim, U 31eKmMpoMASHUMHBIM 83AUMOOEUCIBUEM.

6. Uemy paBHa nocrosinHast boabumana?
A. 1,3 * 10*? xe/mons.

B. 1,38 *10%° K/I]c.

B. 1,38 * 10-% [uc/K.

I 1,3* 10-*2 yonw/ke.

7. Kak Ha3bIBAKOTCS SIBJIEHUS, 00yCJI0BJIeHHbIE U3MEHEHHEeM TeMIiepaTyphbl Tejia?
A. Dnexmpuyeckue.

b. Tennosuvie.

B. Macnumuule.

I'. Mexanuueckue.

8. BpoyHOBCKHMM ABHMKEHHEM HA3bIBACTCH
A. ynopsoouennoe osudicenue cioes JHcuoKkocmu (uiu 2asa,).

b. ynopsoouennoe 0susicenue meepovix uacmuy 8ewiecmad, 836eULeHHbIX 8 HCUOKOCTU (UL 2a3e).
B. konsexyuonnoe ogudicenue cuoes HcuoOKocmu npu ee HazpesaHuu.

I'. xaomuueckoe dsudiceHue meepovIx Yacmuy euecmad, 836eUEHHbIX 8 HCUOKOCMU (U 2a3e).
9. YeabHas TeNJ0eMKOCTh BellleCTBA 0003HAYAETCH. ..
A. c.

b. A

B. q.
I. Q.

10. Kakyo MommHocTh morpedusier jgammna conporuBjieHueM 10 Om, BkiIW4YEHHasi B ceTh
Hanpsizkennem 220 B?
A. 4840 Bm.

b. 2420 Bm.

B. 110 Bm.
I 2200 Bm.
. 22 Bm.

11. ConpoTuBJjieHHE ABYX NOCJI€I0BATEIbHO COeIMHEHHBIX MPOBOAHUKOB PABHO...
A. conpomugnenuro 00H020 U3 HUX.

b. cymme ux conpomuenenul.
I'. pasnocmu ux conpomugneHuil.
/1. npouzeedenuio conpomuenenuil.

E. cpeou omeemoe nem npasunvHoeo.

12. Mo1mHOCTh TOKa B pe3MCTOPE pacCUYUThIBaeTcsi o popmyJie:

A. A=Pt.
5. P=IU.
B. R=pl/S.
I S=nd?/4.

13. PadoTty ToKka 3a J11000¥ NPOMEKYTOK BPEeMEHH PacCYuThIBaeTcs no gopmy.e:
A. R=pl/S.
b. P=IU.
B. A=Pt.
I S=nd?/4.



14. MakcuMajibHasi KHHETHYECKAasl JHEPrusi 3JeKTPOHOB, BbLIETEBIIUX NPH OCBEIEHHHU
MOBEPXHOCTH METAJLJIa, 3ABUCHUT OT:

A. Uumencusnocmu ceema.

b. Pabomul evixoda snekmpona.

B. Pabomul sbixo0a u uacmomul céema.

I'. Yacmomwi ceema.

15. PagnoakTuBHBIN pacnaj, 310 ...

A. Pacnao amomos paouoakxmuehsix 6eujecms, 8 pesyibmame o-, - Uil y- U3LyyeHull.
b. Pacnao amomos paouoaxmusHulx ewjecms, 8 pe3yibmame - U3yyeHull.

B. Pacnao amomosé paduoakmusHulx geujecmas, 8 pe3yibmame f- u y- uziyyeHul.

I'". CamonpoussonvHulil pacnad amomos paouoaKxmuHbuIX euecms

KpnTepnn U HIKaJIa OCHUBAHUA PE3YJIbTAaTOB TECTUPOBAHUSA

Kpurepuu onenku (B 6amnax) Ha Tect u3 10 Borpocos:

«OTJIMYHOY - OT 86 ¥ BBIIIIEC OAJIOB BHICTABIISETCS CTYACHTY, €CIIU OH oTBeTHJI Ha 8-10
BOTIPOCOB;

«XO0pOoIIo» - 0T 66 10 86 GaJIOB BRICTABISETCS CTYACHTY, €CJIM OH OTBETUJI Ha 5-7 BOIIPOCOB;
«YJIOBJICTBOPUTEIHLHOY - OT 51 110 66 6aJIOB BBICTABIISIETCS CTYACHTY, €CIIH OH OTBETHII

Ha 3-5BOIPOCOB;

«HEYJOBIIETBOPUTEIBHO» - OT 0 10 50 Ga0B BBICTABIISIETCS CTYACHTY, €CIIH OH

OTBETHJI HAMEHEE TPH BOIPOCA.

2.3 KOMILJIEKT PA3ZHO-YPOBHEBBIX 3AJIAY (3AJIAHMIN)
1 CEMECTP

Paznea 2.MEXAHUKA
2.1 Kunemartuka.
3agaym no reme:
1. Kaxomy Buay ABMKEHHS COOTBETCTBYET KaxKJbli rpaduk Ha puc.1? C kakol CKOPOCThIO
JIBUTAJIOCH TEJO, JUIsI KOTOPOTr'O 3aBUCHUMOCTD ITyTH OT BpEMEHH H300pakaeTcs rpadukami I,
I, I11? 3anucaTts ypaBHeHUE IBUXKeHUS 1715 rpadukos I, I1.

LY ]
111 I1 I

2. Kakoit ¢pusudecknii cMbICT IMEET TOUKa
nepeceuenus rpapukos I u I va puc.1? Kakoit 3
U3 rpa)KOB COOTBETCTBYET JBUKEHHIO C

. 2
OombIIel CKOPOCThI0? MOXKHO JIH 10 3TUM
rpadgukam ONpeAeIUuTh TPACKTOPUH JABUKCHUS? 1
I:I P

T2 3 4 .
Puc.1

3. KoopamnaTa TOYKM MeHsSleTCs CO BpeMeHeM 1o 3akoHy x=11+35t+35t%. Ompenenuts
YCKOpEHHE TOUKH uepes | c.

4. U3 Touek A u B, pacnonoxxeHHbIx Ha paccrosiuuu 300 M, HaBCTpeuy APYT APYTY ABHKYTCS
JiBa TeJa, ypaBHEHHS JBIKEHHS KOTOPHIX UMEIOT BuA S1=2t+2,5t2 Sp=3t, r/ie Bce BEMMUUHBI
BbIpaxkeHsbl B cucteme CU. OnpenenuTs myTh, IPOMIEHHBIN IEPBBIM TEIOM 10 UX BCTPEUH.



5.

JIBmkeHue Tena ONMMChIBaeTCS ypaBHeHHeM X = At + Bt?, rme A= 4 m/c, B=-0.05 m/c?.
Haiitu koopinHATy ¥ YCKOpEHHUE Tela B MOMEHT BPEMEHH, KOT/1a CKOPOCTh Tena oOparaercs
B HOJIb.

2.2 JluHaMuKa

1.

2.

3amauu mo TemMe:
Baronertka maccoit 500 kr aBrxetcs moj aeiicteueM cuibl 100 H.  Onpenenute ee
YCKOpEHHUE.
ABT0Oyc Maccor 8000 kr emer mo ropuzoHTaTbHOMY Iocce. Kakas cuia tpedyercs
1St coobIIeHns eMy yckopenus 1,2 m/c??
ITon nevictBueM ropu30HTAIBLHON CHIIbI, paBHOW 12 H, Teno aBMXXETCS 110 TOpU30HTATIBLHON
TIOBEPXHOCTH 110 3aKOHY X=Xo+1,2t2. HaiiTu Maccy Tena, eciu Ko9((UIHEHT TPEHUS paBeH
0,1.
ABTOMOOMIIH Maccoit 2 T, IBUTASICh PABHOYCKOPEHO, Yepe3 4 ¢ JoCTUr ckopoctu 2 m/c. [lpu
OykcupoBke Tpoc aBromoouns ymummauics Ha 0,01 m. Onpenenuts koddduirent
JKECTKOCTHU TpOca.
Omnpenenutsb Bec yenoBeka maccor 70 Kr B TuTe, OMmycKaromeMcsi paBHO3aMEJIEHHO C
yckopernem 1 m/c?,

2.3 3aKkoHbI COXpaHeHHs B MeXaHMKe.

1.

3agaum mo Teme:
Ha kakyro BBICOTY HOJHUMETCSI TeNlO, MOAOPOLIEHHOE BEPTHKAIbHO BBEPX, C HAYAJIBHOM
ckopocthio 10 m/c? Ilpu periennu 3a1a4u He YUUTHIBAECTCS COIPOTUBIICHUE BO3/TyXa.
Tenexka maccoii 40 Kr IBHIKETCS CO CKOPOCTHIO 4 M/c HABCTpeuy Tellexkke maccoii 60
KI, ABHKYlIeiica co ckopoctbio 2 m/c. Ilociie Heynmpyroro coyaapeHusi TeJIeKKHU
ABUIKYTCSl BMecTe. B KakoM HampaBjieHMM H € KaKOH CKOPOCTBIO OYyAYyT ABHUIaThCs
TeJIeKKH ?
[[Tap maccoif 2 Kr ABUKETCS CO CKOPOCTHIO 4 M/C M CTAJIKUBACTCS C HEMOABUKHBIM IIaPOM
Mmaccoil 6 kr. KakoBa OyzneT CKOpOCTh M HaIlpaBJI€HHE JIBUXKEHHs IEPBOrO IIapa Mocie
YIPYToro yaapa, €ciii CKOpOCTh HETOABUKHOTO Il1apa MOocje yAapa OKakeTcs: paBHOM 1 m/c?
2 mapa ¢ maccamu 10 xr 1 20 Kr IBHXKYTCS IO TOPU3OHTAIBHOMY KeJ100y HaBCTpedy ApYyT
JIpYyry co ckopocTsiMu 4 M/c u 6 M/c cOOTBETCTBEHHO. OmpenenuTh MOAYIb CKOPOCTH U
HAIPAaBJICHUE IBW)KEHUS KaXI0T'0 11apa I10CJIe HEYNPYToro CTOJIKHOBEHUS.
C tenexku Maccoit 10 Kr, KOTOpasi IBUKETCS 110 TOPU3OHTAIBLHON MPSIMON CO CKOPOCTHIO 1
M/C, COPBITUBAET MaIbuuK Maccoit 40 KI co CKOPOCTbIO 3 M/C B HalpaBJICHUU
IIPOTUBOINOJIOKHOM HAaIPABIICHUIO JBUKEHUS TEISKKH. ONpeneanuTb CKOPOCTh TEIEKKU
cpasy nociie NpbhKKa MaJIbuuKa.

Pasznen 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMOJIUHAMUNKA

3.1 OcHoOBBI MOJIERYJIsIPHO-KUHeTHYecKol Teopun(MKT).

™=

3amauu mo Teme:
Omnpenenure Maccy MOJIEKYIIbl KUCIOPO/Ia, METaHa U CEPOBOIOPO/IA.
Cxonbko MoJielt copepxutcs B 45 r Boabl?
Kakas macca Bo3myxa TpeOyeTcst sl HalOJHEHUS! KaMephl B IIMHE aBTOMOOWIISA, €CIIU €€
o6wbem 12 1? Kamepy HakaumpaioT npu Temrneparype 27°C no napienus 2,2-10° I1a.
bamnon emkoctero 100 11 copepxur 5,76 kr kucnopona. IIpu kakoi temneparype BO3HUKAET
ONAacHOCTh B3PbIBA, €CIIM OAUIOH BBLIEPKUBAET AapjieHue 10 5-10° [Ta?

5. OmpenenuTh YMCa0 MOJICKYII, COAepKANTUXCs B 1 T BOABI.



3.2. OcHOBBI TEPMOAUHAMHUKH

3ajgayu 1o reme:

1. Ompenenure KIIJ| numkna Kapro, ecnu Temmeparypbl HarpeBarenst M XOJOAWIbHHUKA
cootBeTcTBeHHO paBHbl 200 m 15°C. Ha CKOJBKO HYXHO IOBBICUTH TEMIIEpaTypy
Harpesaress, 4Toos! KI1/] mukina yBenuuuics BaBoe?

2. CKOJBKO TEmJIa BBIACTUTCS IPU CTOPAaHUH 2 KT OeH3uHA?

3. Jlns 3akanku crampHyK netanb, Harperyio no 1073 K, maccoii 0,5 kr omycTunu B BOAY
maccoit 10 kr mpu Temmneparype 288 K. Jlo kakoil Temmeparypbl OXJaJUTCS CTajbHas
neTans?

4. B snextpuyeckoM yaitHuke MoIHOCTHI0 800 BT M0XXHO BCKUTIATUTD 1,6 J1 BOBI, UMEIOIIEH
temnepatypy 20 °C, 3a 20 mun. Haittu KII/l gaitHuka.

5. Bony maccoii 4,65 kr, B3saTyto mipu temmeparype 286 K, narpeparot 10 308 K norpyxxenuem
KycKka >xene3a ¢ temmeparypoir 773 K. Haiitu maccy kycka xenesa. TermmooOMeHOM ¢
OKPYXaIOIIMMHU TEIaMU U UCTIApEHUEM MpeHeOpeyb.

Pa3nen 4.9JIEKTPOAUHAMHUKA
4.1 DneKTpOCTATHKA.

3agauu mo reme:
1. /IBa Toueunsix 3apsaa 5 u 15 HKn HaxonaTcs Ha paccTtosHuu 4 ¢M Apyr OT Apyra B BakyyMe.
OnpenenuTts CUITy, C KOTOPOH 3TH 3apsAbl OyAyT AeiicTBOBaTh Ha TpeTui 3apsia 1 uKi1, Haxomsmmiics
HOCEPEIMHE MEXTY 3apsiiaMu.
2. CKOJIBKO 3JIEKTPOHOB CO/IEP:KUTCHA B Kamie BoAbl Maccoii m = 0,03 r? Macca MoJieKyJbl
BoAbI mo = 3*103 r,
3. Omnpeaennrte cHJIy B3aUMOJECTBUS JIJIeKTPOHA € SIPOM B aToOMe BOJOPOA, €CIH
paccrosinue Mexkay Humu pasno 0,5 * 108 em.

4.2 TlocTOSTHHBII JIeKTprYeckuii TOK. TOKH B pa3InuHbIX cpeaax.
3anaum no reme:

1. VYwuyacTok 1menu COCTOMT W3 CTaJbHOM MPOBOJIOKHU JJIMHOW 2 M U TUIOHIA/bIO TOTIEPEYHOTO
ceyenus 0,48 MM2, COETMHEHHOM MOCIEA0BATEIbHO C HUKEITMHOBOM MTPOBOJIOKOM JIMHON 1
M U Iuiomanpio nomnepeuHoro ceueHus 0,21 mm2. Kakoe HampspkeHHe HAZoO IMOABECTH K
Y4acTKy, 4TOOBI MOTY4YHUTh crity Toka 0,6 A?

2. DiekTpudecKyro Jammy conpotusicHueM 240 Owm, paccunTaHHyr0 Ha Hanpshkerue 120 B,
HaJ0 NMUTaTh OT ceTh HampsbkeHueM 220 B. Kakoil nnmHbI HUXPOMOBBIA MPOBOJHHUK C
IJIOMIA/bI0 onepevHoro ceuenus 0,55 MM? HaJI0 BKJIFOUHTH MTOCIIEI0BATEIBHO C JTAMITON?

3. Ha 1mKoapHOM JI€MOHCTpPAIMOHHOM TalbBaHOMETpe (OT ammepMmerpa) YyKa3aHbl
comnpotusiieHue npudopa 385 OM u cuiia TOKa, BHI3BIBAIOIIAsE OTKIOHEHUE CTPEJIKU Ha OJTHO
nenenne, 3,8 - 10-5 A/nen. Bes mkama umeer 10 meneHwit. KakoBbI cCOMpOTHBIICHUS
NPUIOKEHHBIX JABYX IIYHTOB, JIENAIOLINX MPUOOP aMIIepMeTPOM C IpeaenaMu U3MepeHus 3
ul0A?

4. B OBITOBOI1 JEKTPOIUIMTKE, paCCUMTAHHON Ha HampsbkeHue 220 B, umerorcs nBe cnvpaniy,
COIPOTUBIIEHUE KaX101 U3 KOTOPBIX paBHO 80,7 Om. C mOMOIIBIO NEPEKITIOYATENS B CETh
MOKHO BKJIFOUUTh OJIHYy CHHUpajb, JABE CHHpPaIM IOCIEAO0BATENbHO WIH JIBE CHHpaIH
napajuienabHo. Haiti MOITHOCTB B KaXKIOM Cllydae.



5.

K ncrounuky ¢ 9JIC 12 B u BHyTpeHHUM comnpotusieHueM 1 OM MOJKIIOYEH peocTar,
conpoTuBiieHHe Kotoporo 5 Om. HailTu cuiny Toka B LIENMM W HAOPSKEHHE Ha 3a)KUMax
MCTOYHUKA.

2 CEMECTP
Paznea 1. JIEKTPOJAUHAMUKA

1.1 MaruuTHOe noJjie. DJIeKTPOMArHUTHASI MHAYKIHS.

3amauu mo TeMe:

[Ipamoit mpoBoaHuk miuHOoM 0,2 M M Maccod 5 I MOJBEIIEH TOPU30HTAIBHO Ha JIBYX
HEBECOMBIX HHUTSAX B OJHOPOJHOM MArHUTHOM Iosie. BekTop MarHUTHOM HHAYKLIHMH
NEepPHEHANKYIJISIPEH TPOBOJHUKY U paBeH 1o moaynto 49 mTn. Kakoit Tok Hago mpomycTuTh
yepe3 MPOBOJHUK, YTOOBI OJIHA W3 HHUTEW pazopBajach, €CIM HUThb pPa3pbIBacTCs MpH
Harpyske, paBHOH win npesbliiiaromeit 39,2 MH?

Onpenenure Cuily B3aUMOJCUCTBUS, MNPUXOMAAIIYIOCS HA €IUHMIY JJIMHBI TPOBOOB
BO3JYIIIHOW JIMHUM 3JIEKTPOIEpeaay, €ClIM Cujla ToKa B JIMHMM cocTtaBiser 500 A, a
paccTostHue Mexay nmpoojgaMu 50 cMm.

Onpenenuts cuily, ¢ KOTOPOM OJHOPOAHOE MAarHUTHOE MOJi€ ACHCTBYET Ha MPOBOJAHHUK
qnuHou 20 cM, ecnu cuiia Toka B HeM 300 MA, pacnonioKeHHbIA 101 yriioM 45 rpagycoB K
BEKTOPY MarHUTHOM MHAYKIMKU. MaruutHas unaykuus cocrasiset 0,5 Tn

[TpoBoanuk aymHOM 20cM ¢ cusoit Toka 50 A HaXOIUTCsl B OTHOPOJAHOM MarHUTHOM IIOJIE C
unaykuuen 40 mTi.

Kakyro pa®oTy COBEpIIUT HCTOYHUK TOKA, €CJIM MPOBOJAHHMK TepemecTuTcs Ha 10 cm
NEPIEeHIUKYIAPHO BEKTOPY MArHUTHOW WMHIYKIUU (BEKTOp MAarHUTHOM HWHIYKIIMH
NEPHEHANKYIISIPEH HAMPABIECHUIO TOKA B IPOBOJHUKE).

Paznen 2. KOJIEBAHUSA 1 BOJTHbBI

2.1 Mexanndeckue u IJICEKTPOMArHUTHBIC KoJ1e0aHus

1.

3agayu 1mo reme:
CkonpKo KoJie0aHMil coBepIIaeT MaTeMaTUYeCKU MassTHUK AuHOM | = 4,9 M 3a Bpemsi t = 5

MUH?

BepTukanbHO mojBenieHHas IpyKUHA PacTIrMBaeTcsl MPUKPEINIEHHBIM K Hel rpy3oM Ha Al
= 0,8 cMm. YUemy paBen nepuon T cBoOoanbIx KosebGaHuil rpy3a? (Maccoll mpyKHHBI
npeHeopeys.)

MakcumanbHBIN 3apsij] Ha 00KIaKaxX KOHJEHCAaTOopa KojiebaTembHOro KoHTypa qm = 10-6 K.
AMIUIUTYHOE 3HaYEHHe CHIIbI ToKa B KoHType Im = 107 A. Onpenenure nepuos konebanuii.
(ITorepsimu Ha HarpeBaHUE MPOBOJIHUKOB MOXKHO NPEeHEOpEUb. )

Pamka minomansto S = 3000 cm2 umeer N = 200 BUTKOB U Bpaliaercss B OJHOPOIHOM

MarHuTHOM noJje ¢ uaaykiuen B = 1,5 « 10-2 Tin. Makcumansnas 9J{C B pamke Onpenenure
BpeMsI OJTHOT0 000poTa.

B nens nepemenHoro Toka ¢ yactoror v = 500 'y BKIIFOYeHa KaTyIKa HHIYKTUBHOCTBIO L =
10 MI'a. Onpenenure eMKOCTh KOHJEHCATOPA, KOTOPBIN HAJ0 BKIIOUYUTDH B ATY LIEMb, YTOOBI
HACTYIUJI pE€30HaHC.

2.2 MexaHn4yecKHe M 3JIeKTPOMATHUTHbIE BOJIHBI
3agauu no reme:

1. Paouocmanyus pabomaem na uacmome 12 MI'y. Kaxosa Onuna uziyuaemvix paouogoin?



Onexkmpomaznumuas 8oana ¢ 3emau oonremaem 0o Mapca 3a 3 munymul u 6 cekyno. Kakoeo
paccmosinue 0o Mapca?

3. Ha xakom paccmosnuu s om aumeHusl paouoirokamopa A naxooumcs ob6vexkm, eciu
OMPANCEHHBIU OM HE20 PAOUOCUSHAT B038PAMUILCS. 0OPAMHO Yepe3 NPOMENCYMOK 8PEMEHU T
= 200 mxc?

4, OHpeI[eJ'II/ITI) AJIUHY 3JICKTPOMArHUTHBIX BOJIH B BO3AYXC, U3JTy4aCMbIX KoJIe0aTEIbHBIM KOHTYPOM C
emkocThio 3 HD n maIyKTHBHOCTHIO 0,012 ['H. AKTHBHOE COPOTHUBIIEHIE KOHTYPA IMIPUHATH PABHBIM
HYJIIO.

5. B xaxom Juarta3oHe JJIHNH BOJIH MOXKET pa6OTaTI) lTpI/IéMHI/IK, eciau EMKOCTh KOoHACHCAaTopa B €ro
KosebaTensHOM KOHTYpe miaBHO uaMeHsieTcst oT C1 = 50 nd go C2 = 500 nd, a ”HAYKTUBHOCTH
KaTyILIKH MocTosiHHA U paBHa L = 20 Mx['H?

2.3 Onrtuka.

3agauu mo reme:

1. Hakaxkoii yros noBepHeTcs Jy4 OT IUIOCKOT0 3epKalia P MOBOPOTE MOCIEIHEro Ha yroia 60°?

2. JlepeBo, OCBEIIEHHOE COJHIIEM, OTOPACKIBACT TCHB JJIMHOU 9 M, a 4eJIoBeK pocToM 175 cm —
TeHb JIMHOU 3 M. UeMy paBHa BbIcOTa AepeBa?

3. Yrom Mexay magaromuM B oTpaskeHHbIM dydamu 30°. Kakum Oyzaer yron oTpaskeHus, eciiu
yroia najaenus ypenuuurcs Ha 10°? OTBeT NOsICHUTE YEPTEHKOM.

4. JlnuHa TEHW OT BEPTUKAJIbHO MOCTaBIEHHOW MeTpoBoil uHelku 50 cM. KakoBa ayinHa TeHu
OT CTOSIIIIETO PAJIOM JIoMa BbICOTOM 16 M?

5. Ilpeamer HaxoauTcs OT IUIOCKOTO 3epkajia Ha pacctosHuu 20 cM. Ha xakoM paccTosiHMM OT

npeaMeTa OKaXeTcsi ero M300pakeHue, eciy NpeAMeT OTOABHHYTh Ha 10 cM oT 3epkana?
Crenaiite 4epTex.

Pasznen 3.0CHOBBI CHEI_II/IAJII)HOﬁ TEOPUU OTHOCUTEJIBHOCTHU
3.1 OcHOBBI CHIENMATBHOI TEOPUH OTHOCUTEIBLHOCTH
3agauu mo remMe:

1.Yemy pasna onuna kocmuueckoeo kopab.as, ogudicyujecocs co ckopocmoio 0,9¢? [huna
noxosiwecocs kopaoas 100 m.

2. YCKOpHUTEIh COOOIIMII PaMOAKTUBHOMY s/ipy cKopocTh 0,4¢ (0,4 OT CKOPOCTH CBETa B BaKyyMe).
B MOMEHT BBIIETa U3 YCKOPHUTEIIS SIIPO BRIOPOCHIIO B HAIIPABICHUH CBOETO JIBFKECHUS [ - YaCTHITY
co ckopoctsio 0,75¢ oTHOCUTENBHO yeKkopuTens. Onpeaenure CKOpOCTh YaCTHIIBI OTHOCUTEILHO

szpa.

3. Uemy paBHa OyaeT Macca KOCMOHABTA, JIBIKYIIIETOCS B KOCMUYECKOM Kopabie co
ckopocthio 0,8¢? Macca nokosinierocst kocMoHaBTa 90 kr.

Pa3znen 4 KBAHTOBASA ®U3UKA

4.1 DneMeHTHI KBAHTOBOM ONTHKH.

~ow

3axauym no reme:
JlnHa BOJHBI, COOTBETCTBYIONIAS KpacHO# rpanuiie Gporodddexra, A HATPHUS COCTABISAET
530 am. Onpenenute pabOTy BBIX0/1a IJIEKTPOHOB M3 HATPHS.
YacToTa cBeTa KpAacHOM TIpaHMIBI HeKoToporo meramia 6 -10 I'm, samepxusarormee
HanpspkeHusa 2B. Haiitu wacToTy majaroiiero cBera.
Haiitu paboty BbIX0/a A7 HEKOTOPOTO MeETallla, €ClM KpacHas TpaHuiia paBHa 307 HM
Maxkcumanvuas suepeus pomosieKmponos, blIemarwux U3 Memaiid npu e20 0CeeujeHuu
ayuamu ¢ OnuHoil éonuvl 325 um, pasna 2,3-10°%° Jluc. Onpederume pabomy evixoda u
KpacHyto epanuyy gomosghghexma.



5. HawmGounbluas JiMHa BOJHBI CBETA, IIPU KOTOPOH ele MoXKeT HabmonaTbes GoTodpdeKT Ha CypbMe,
paBHa 310 HM. Haiinute CKOpPOCTh 2JIEKTPOHOB, BEIOMTHIX U3 KIS CBETOM C ITTHHOM BOHBI 140 HM.

4.3 AToMHOeE AIPO.
3aga4uu mo remMe:
14 )
1. Tlepuon mosypacmnama u30ToIa KUciaoposaa & coctaBisieT 71c. Kakas mons oT HCXogHOTO
OOJIBIIOTO KOJIMYECTBA ATUX sJEp OCTAETCsl HepaclaBIICICs yepe3 HMHTEpPBaJl BPEMEHH,

paBHbIit 142 c?
210 B

2. llepuon momypacnaga T u3oroma BucMyTa 23 paBeH nsaTu aHsAM. Kakas macca atoro

210 7.
HM30TOIIa OCTajlach 4ue 15 i B 00 80 mr &3 i ?
pe3 15 nHeit B oOpasiie, copepxkaniieM nepBoHaYaIbHO 80 Mr :

A3
3. [an rpaduk 3aBUCUMOCTH YMCIIa HEPACHABIINUXCS SA€p BUCMYTa 83 Bi
paBeH Mepro/I IMoTypaciaa 3Toro H30Toa BUCMyTa?

OT BpeMeHHU. Yemy

171
4. W3 sigep s>pOus &3 Er pu fﬁ_ -pacrajzie ¢ nmepuoaoM mojiypacrnanaa 8 4 o0pasyroTcs sapa

Tylus C NEPUOAOM Mojypacmana 2 roaa. B MoMeHT Hawana HaOmtofeHHs B oOpasue

A o
comepkutes 8- 107 simep spous. Uepes kakyro U3 TOYEK, KpOME Hadyajaa KOOPAWHAT, IPOHIET
rpad MK 3aBHCHMOCTH OT BPEMEHH YHCIIA e TYIHs (CM. PUCYHOK)?

210 5

5. Ilepuon momypacmajga u3oTomna BHUCMYyTa 33 paBeH natu nHAM. Kakas macca 3toro

210 5
2

n3orona ocranack yepe3 10 gHeit B oOpasie, coaeprkapiieM nepBoHadaibHo 80 Mr &3

Kpurepum ouenku:



- OUeHKa «OMJUYHO» BBICTABIACTCA CTYACHTY, €CIU JaHbl MHCUEPIBIBAIOIIUE U
000CHOBAaHHBIE OTBETHI HA BCE ITOCTABIICHHBIE BOIPOCHI, IIPH OTBETAX BBIAEISIIOCH IJIABHOE,
pa3BEpHYTHIM OTBET 0€3 NMPUHIUITUAIBHBIX OMIHOOK; JJIOTUYECKH BBICTPOCHHOE CO/ICpIKaHHE
OTBETA; MBICIM U3JArajluCh B JIOTMYECKOM IIOCIEAOBATENbHOCTH; II0KAa3aHO YMEHHUE
CaMOCTOSITENIbHO aHATU3UPOBATh (PAKTHI, COOBITHS, SIBJICHHUS, POLIECCH] B UX B3aMMOCBSI3U U
JUAJIEKTUYECKOM Pa3BUTHUH; IIOJHOE 3HAHUE TEPMUHOJIOTUH 110 JAHHON TeMe

- OYEeHKa «XO0powio» BBICTABIIACTCS CTYACHTY, eciau JlaHbl TIIOJHBIE, JOCTaTOYHO
000CHOBaHHbIE OTBETHl Ha MOCTABJIEHHbIE BOIIPOCHI, IIPU OTBETAX HE BCErJa BbIIEISUIOCH
[JIaBHOE, B OCHOBHOM OBLIIM KPaTKUMU, HO HE BCET]a YETKUMHU; IPAKTUUYECKH [T0JIHOE 3HAaHUE
TEPMHUHOJIOTMH JAHHOU TEMBI

- OUEHKa «y006/1emeopumenbHo» BbICTABIAETCS CTYACHTY, €CIM JaHbl B OCHOBHOM
IpaBUJIbHBIE OTBETHl Ha BCE IIOCTABJIECHHBbIE BOINPOCHl, HO 0€3 JOJKHOM TINyOMHBI H
000CHOBAHHS, NPU PEIIECHUH MTPAKTUUYECKUX 3a/1a4 CTYIEHT HUCII0JIb30BaJl IPEXKHUN OIBIT U
HE [PUMEHST HOBBIC 3HaHUSA, OJJHAKO, HA YTOYHSAIOIIKXE BOIIPOCHI JaHbI IPABUIIBHBIC OTBETHI;
IIPU OTBETaX HE BBLIEISUIOCH IVIABHOE; OTBETHI OBLIM MHOTOCIIOBHBIMM, HEUETKUMU U 0€3
JIOJKHOM JIOTHYECKOM IOCIIEN0BATENBHOCTH; Ha OTAEIIBHBIE JOIOJIHUTEIbHBIE BOIIPOCHI HE
JIaHBI MOJIOKUTEIIBHBIC OTBETHI

-OUeHKA «HEY006/1eMmEOPUMENbHO» - BBICTABIAECTCA CTYACHTY IIPM HENOJHOM U
HEKOPPEKTHOM OTBETE.

2.4 BAPUAHTBI KOHTPOJIBHBIX PABOT
1 CEMECTP

Pa3zgen 2.MEXAHUKA

KontpoabsHnas padora no pasgeiny 2 MexaHuka.

Bapuanr 1
1. 3akonsr Hetorona. Mueprus. Cuna.
2. Kunernueckas v MOTCHIIUATIbHASI DHEPTHSL.
3. PeaktuBHOe nBMkenne. Bec. HeBecomocTs. [leperpyska.
4. AsromoOwis npoexan 20 KM Ha [T, a MoToM 28,3 KM Ha ceBepo-3ama.
a) UeMy paBeH MPOUJICHHBI aBTOMOOWIIEM Ty Th?
0) Uemy paBeH MOAYIb ITEPEeMEIICHSI aBTOMOOMIIS?
5. HamumuTe yemy paBHa MexaHH4YecKast paboTa.
Bapuanr 2
1. Cuna Tpenwus, cuia TSDKECTH, CHIIa yupyroctu. Hampasienus cui.
2. Kunernueckas sHeprus teia.
3. CkopocTh paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKeHH. [lepeMertienue mpyu paBHOMEPHOM U
PaBHOYCKOPEHHOM JBIKEHHUH.
4. HamuimuTe 3aKOH COXpaHEHUs SHEPTHH U chopMyIHpyHTe.
5. Tenexka maccoi 40 K TBHKETCS CO CKOPOCTHIO 4 M/C HaBCTpedy Tenexke Maccoit 60 kr,

JOBIKYIIEHcs co ckopocThio 2 M/c. [loce Heynpyroro coynapeHust TeNEKKH ABUXKYTCs BMecTe. B
KaKOM HampaBJIeHUH U C KaKOW CKOPOCTHIO Oy TyT ABUTATHCS TEIEKKH 7

Pa3znea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMUKA

KonTpoubHnasi padora no
Pazneay 3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

BapuanTt 1



1. B 6amione emroctbio 100 1 Haxomutes ra3 nox gasiaenueM 4,9-10° ITa. Kakoit 06beM 3aiimer
ra3 mpu HOpMaidkHOM aTtmocdepHoM mapienmm (1,01-10° ITa)? Ero TemmepaTypa He
MEHSETCS.

2. Bocnonb3oBaBimuck Tabaumeil MenaeneeBa, OnpeaesiuTe OTHOCUTEIbHYIO MOJIEKYIISIPHYIO
maccy kucnopoaa Oz, merana CHa, cepoBonopona HzS.

3. Kakas macca Bo3ayxa TpeOyercs IJsl HAlOJHEHUS Kamephbl B IIMHE aBTOMOOWJIS, €CliU ee
o6bem 12 1? Kamepy HakaunpaioT ipu Temmneparype 27°C 1o gasnenus 2,2-10° Ia.

4. CranpHo# pesen Mmaccoit 200 r Harpenu a0 TemmepaTtypsl 800°C 1 Morpy3uiiu AJis 3aKajaky B
BOAYy, B3aATYI0 1pu 20°C. Yepe3 HeKOTOpoe BpeMs TemIiepaTypa Bobl noaHsnack 10 60°C.
Kakoe konnuecTBO TEII0Thl OBLIO MepeiaHo pe3lioM Bojie?

5. Tas3, 3aanMaBmmii 066em Vi1 = 11 1 npu gasnennn 10° Ila, 6511 n306apHO Harpet oT 20 10
100°C. Omnpenenute paboTy paclIMpEeHUs rasa.

Bapuant2

1. bBanion comep:KuT CKaThlil Kucaopo npu temmneparype 25°C u napnenuu 1,5- 107 ITa. B xoze
ra3oBOM CBapKM H3pacxoj0BaHa IIOJIOBUHA Kuciopona. Ompenenure, Kakoe JaBlIEHUE
YCTaHOBUTCS B OaJUIOHE, €CITU TeMIiepaTypa raza cHuzunach 1o 15°C.

2. Tlpu Temneparype 5°C maBneHne Bo3ayxa B 6amione pasuo 10* ITa. Ilpu kakoif Temmeparype
JaBJeHUE B HeM Oyxer 2,6- 10 IMa?

3. B 6arapero BOASHOTO OTOILIEHHS IOCTYTIAET Boaa o6bemoM 6-10° M3 B 1 ¢ mpu Temmeparype
80°C, a BeIxoauT U3 OaTapeu npu Temmnepatype 25°C. Kakoe Komu4ecTBO TeIIOTHI MOTy4YaeT
OTAaIlJIUBAEMOE [TOMEIIEHUE B TEUEHUE CYTOK?

4. HauanbHOe COCTOSIHUE ra3a XxapakTepusyercs napamerpamu p1 U V1. [Ipu kakom pactmmpeHun

— M30TEPMHUYECKOM M U300apHOM — 110 00beMa V2 ra3 coBepIiaet OoJbInyto padboTy?
[Tpu uzobapuueckom HarpeBanuu oT Temieparypsl t1 = 20°C o t2 = 50°C ra3 coBepiaeT
paboty A = 2,5 k. Onpenenure YMCiIo MOJICKYJ Ta3a, yYaCTBYIOIIMX B 3TOM IPOIECCe.

Paznen 4.9JIEKTPOANHAMHUKA

KonTpouasnas padora no Pasneny 4.9JIEKTPOINHAMHUKA

Bapuant Nel
1. Ilo yuactky uemnu, cocrosiuiemy u3 peauctopoB R1 =2 kOm u R2 = 4 xOwMm, (cM. pUCYHOK),
npotekaeT noctossHHbINA ToK I = 100 MA. Kakoe KoIMuecTBO TEIIOTH! BBIJCIUTCS HA 3TOM
yuyacTke 3a Bpems t = 1 Mun? R R
) e W—  —
2. 3axoH Oma a1 ydacTka LenH.
3. Pabora 1 MOIITHOCTH JEKTPUIECKOTO TOKA.
4. Dnextpuyeckoe conportusienue. Enqunnna nsmepenus B CH.
5. Cuna Toka.
Bapuant Ne 2
1. Ha pucynke nzobpakeH rpauk 3aBUCIMOCTH CHJIBI TOKA B POBOJIHUKE OT HANPSKEHUS Ha
ero KoHIax. Yemy paBHO COMPOTHUBIIEHHE TPOBOAHUKA?
2. 3axon Oma 11 IOJTHOM LIeTu.



3. TemoBoe nefCTBHE AIIEKTPUUECKOTO TOKA U 3akoH Jlxoynsa-JleHna.
4. 3axon Kynona.
5. TlocnenoBarenbHOE U NMapajlIeIbHOE COEAUHEHNE IPOBOHUKOB.

2 CEMECTP

Paznen 1. JIEKTPOAUHAMUKA
KonTpoabHasi padora no pasaeiny 1 JieKTpoMardHeTusm.
Bapmuanr 1

1. KaxoBa MarHuTHast MHIYKIUS B LIEHTPE KPYTOBOT'0 POBOIHUKA paanycoM 20 cM, eciu cuia
TOKa B IIPOBOJIHUKE paBHa 4 A. IIpoBOJIHUK HaXOJUTCS B BaKyyMe.

2. Yepe3 xoHTyp mupoBogHHKa compoTuBieHrneM 0,06 OM NpoXoauT MarHUTHBIA TOTOK,
KOTOpBIX 3a 4 cexyHapl u3MeHwics Ha 0,012 B6. Haiinute cuimy Toka B MPOBOJAHHUKE, €CIIH
M3MEHEHHE TTOTOKA MPOUCXOAUT PABHOMEPHO.

3. Cuna Amnepa. Kak HaiiTu HanpaBlieHuE CHIIbI AMIIepa.

4. MarunutHoe none. CUioBble TUHUU MAarHUTHOTO TOJIA.

5. MarauTHslii MOTOK. ENMHUIIBI U3MEPEHHUS.

Bapuanr 2

1. C kaKkoii CuiI0# OJTHOPOJTHOEC MAarHUTHOE TI0JIE ICMCTBYET Ha MPOBOIHUK JIHON 10 cM, eciun
cwia Toka B HeM 150 MA. IIpoBomHUK pacmoiioskeH moja yrioM 45 rpaaycoB K BEKTOPY
MarHuTHOM MHAYKIMU. MaruutHast uHaykuus cocrasiuser 0,4 To.

2. DOmnextpoH c sueprueit 300 5B nBrkeTcs nepneHAuKyIsIPHO TMHUSAM UHIYKIIMA OTHOPOJIHOTO
MarHUTHOTO TIOJII HampsHKeHHOCTBIO 465 A/M. Ompenenuth cuity JlopeHra, cKOpOCTh U
paanyc TPAeKTOPUHU IJIEKTPOHA.

Cuna Jlopenua. Kak Haiitu HanpaBienue cuiibl JIopeHiia.
OnexkrpomarauTHas uHAyKus. [lpasuno Jlenna.
Camounnaykuus. MTHAYKTUBHOCTD.

gk w

Paznea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCHUTEJBLHOCTH

KonTposbnas padora no pasaeay 3 OCHOBBI CIEIIMAJIBHOM TEOPUH

OTHOCHUTEJBHOCTH

BapuanT Nel
1. Yemy paBHa JJIMHA KOCMHYECKOTO KOPaOJIs, ABMXKYIIET0Cs co ckopocThio 0,6 ¢. Jlinna
nokosiierocs kopadius 100 m.
2. B ocHOBe crHenuasbHONW TEOPUH OTHOCHUTEIFHOCTH JIeKaT JBa TMOCTYJaTa, BBIIBUHYTBIX
OunmreitHoM. ChopmynupyiTe ux.
3. I[Ipoton aBMXeETCS B BakyyMe co ckopocThio 0,65¢. Uemy paBHa sHeprus mokos mpoTtoHa? OTeeT
3aMUIIATE B JUKOYJISX, OKPYTJIUB 70 AECATHIX.
4. PenaTUBUCTCKUN 3aKOH CIIOKEHHUSI CKOPOCTEH.

Bapuant No2

1. Yemy paBHa OyzmeT Macca KOCMOHaBTa, IBUXKYIIETOCS B KOCMHYECKOM KOpadie co CKOPOCTHIO
0,8c? Macca nokosimierocst kocMonaBsTa 90 Kr.

2. CnencTBHe MOCTYNATOB TEOPHH OTHOCUTETHHOCTH. OTHOCUTENHFHOCTD PACCTOSHUH.

3. Uemy paBHa JJIMHA KOCMHYECKOTO KOpaOiis, IBIKYIIETocs co ckopoctbio 0,9¢? [lnmua
nokosimerocs kopabis 100 m

4. CnencTBue MOCTYIATOB TEOPUH OTHOCUTENHHOCTH. OTHOCHUTEIHLHOCTH MPOMEKYTKOB BPEMEHHU.

Pa3znen 4 KBAHTOBASA ®U3UKA

KonTtpoubsnas padora no Pasneny 4 KBAHTOBAS ®PU3UKA



Bapuant Nel.

1. Onpenenuts uMIynsc GOTOHA ¢ SHeprueii pasnoit  1,2-1078 Ix.

2. BBMHCIUTD IIMHY BOJHBI KpacHOU rpaHuIlbl poTodddekta nis cepedpa.

3. Omnpenenure HauOONBUIYI0O CKOPOCTh 3JEKTPOHA, BBUIETEBLIETO W3 I€3Usl MpU
OCBEIIIEHHUH €r0 CBETOM JUTMHOM BOJIHEI 3,31 107" m. PaGora BbIXO/1a paBHa 2 3B, macca
snextpona 9,1 -10 3!kr?

4. Kakylo MakCUMaJIbHYI0 KUHETUYECKYIO JHEPTHI0 MMEIOT JJICKTPOHBI , BRIPBAHHBIC U3
okcuja Oapus , mpu 0baydeHuu ceerom yacrtoroit 1 II'?

5. Haiitu paboTy BBIXOZa 3JIEKTPOHA C MOBEPXHOCTH HEKOTOPOTO METajia, €CIU MpPU
OO0Jy4eHUH STOr0 MaTepuaja MKEJITHIM CBETOM CKOPOCTh BBIOMTHIX JJIEKTPOHOB PaBHA
0,28 -10° m/c. JInmHA BOJHEI KENTOTO CBeTa paBHA 590 HM.

Bapuant Ne2.

1. Ompenenute kpacHyto rpanuily ¢pororddexra s Kamus.

2. OmnpenenuTs SHEPTHIO POTOHOB, COOTBETCTBYIOIIUX Hanbosee AMUHHBIM ( A = 0,75 MKM) U
Hanboiiee KOpoTKUM (A= 0,4 MKM ) BOJIHAM BUAMMOM YaCTH CIIEKTpA.

3. Kakoii miuuHBI BOJHBI HAJ0 HAMPABUTh CBET HA IMOBEPXHOCTH IE3HsI, YTOOBI
MaKCHUMaJIbHast CKOpOCTh (hoTodIeMeHTOB Oblta 2 Mwm/c ?

4. Omnpenenuts SHEPrUi0 (OTOHOB , COOTBETCTBYIOIINX Hanboee JUHHBIM ( A = 0,75 MKM) 1
HanOosiee KOpoTKuM (A= 0,4 MKM ) BOJIHAM BHJIMMOM YacCTH CIEKTpa.

5. Bpluncnure MakCUMalbHYIO CKOPOCTH 3JEKTPOHOB, BBIPBAHHBIX HX MeETalljia CBETOM C

JUTMHOM BOJIHBI paBHOW 0,18 MkM. PabGoTta BrIxoa paBHa 7,2 10719 JIx.

Paznen 5.9JIEMEHTBI ACTPOHOMUU N ACTPODPU3IUKHU

KonTpoasnas padora no Pazneay S

SJIEMEHTBI ACTPOHOMMU n ACTPOPU3UKHN

Bapmuanr 1
1.

[Ipenmer u 3agaun acTpoHOMHH. BakHeline sTanbl pa3BUTUS aCTPOHOMHUHU. Paznensl
aCTPOHOMMUHU.

2. O06o3penue 3Be31HOTO Heba, sIpKUe 3BE3/IbI 3BE3THOT0 HeOa, CO3BE3TUS 3BE3JHOTO Heda.
3. OcHoBHble xapaktepuctuku Connna kak 3Be3abl. Crnektp Connna. BHyTpeHHee cTpoeHue
Connna.
4. Jlwxenus 3emuu u JIynsl. ®a3bl JIyHBI.
5. 3amaua nByx Ten. 3akonbl Kemnnepa. DneMeHTh OpOUT HEOSCHBIX Te.
Bapmuanr 2
1. Buagumble u nelicTBUTENbHBIC ABMKEHNS cBeTHI. HeOecHas cdepa u ee dJ1eMeHTHI.
2. JBwxenwue rutanet. Cucremsl mupa [Itonemes n Konepauka. CuHoIM4ecKOe ypaBHEHHE.
3. Thmanetsr Mapc u 3emisi. CpaBHEHHE.
4. Cnyrauku 3emiu 1 Mapca.
5. TlomBwmxHas KapTa 3Be3HOTO Heba.
KoHnTpousbHbIii cpe3
«IIpoBepka 0CTATOYHBIX 3HAHUI»
biok — A

Bup nporecca [IpennaraeMpie OTBETHI DTtanoH
OTBETa




Bua npornecca: 3aKkoH A-1
A) U30TEepMUYECKHU; 1. PV = const b-3
b) nzobapuyeckuii; 2. p B-2
B) uzoxopuueckuii. 7" const
3.y
— = const
®dusnueckas BeIU4MHa Enununel usmepenus A-1
A) Cuia Toka 1. A b-2
b) 5C 2. B B-4
B) ConpoTtusnenue 3. Om*m
4. Om
Bua npubopa: ®dusnueckoe sBICHHE: A-3
A) DnektpomeTp 1. Tlpenomnenwue cBeta b-1
b) JIunza 2. OrpaxeHue cBera
3. DnekTpusanus
ATOMBI U MOJIEKYJIBI B TFOOOM 1. HaxonsTCs B MOKOE 3
BELIECTBE... 2. HEenpephIBHO U
YIOPSI0YEHO JABIKYTCS
3. HEmpephIBHO U XaOTUYHO
JBUKYTCS
4. JIBWKYTCSI HETIPEPHIBHO U
MOCTYNaTEeNIbHO
Haumenbniast moioXuTeasHO 1. atom 2
3apshKEHHAs YacTHIIA. .. 2. TpPOTOH
3. DJEKTpPOH
4. HeWTpoH
6. Kaxk 3aBucut cumna 1. mpsAMO TIPOTIOPITMOHATIEHA 3

B3aHMOJCHCTBUSA MCKOY
3apsaaaMu OT PaCCTOAHUA
MCKAY HUMU

PacCTOSHUIO

2. IpsIMO MPOTIOPLIMOHAIIbHA
KBaJIpaTy pacCTOSHUSA

3. 00paTHO MPOIOPIIMOHATIEHA
KBaJIpaTy pacCTOSHUSA




7. CKOpOCTb CBETa B BAaKyyMe 1. 300000 m/c
paBHa 2. 300000 xm/c
3.300 m/c
8. PaboTa cui 3neKTpudyeckoro | 1. qE
TOJIS TI0 TIEPEMEIICHUIO A= F
AIIEKTPUIECKOTO 3apsia 5
-A=0-(p - 9,)
3.
A @
(o0 —9,)
4.
a0
q

9. Ilox >7eKTpUYECKUM TOKOM
MOHUMAIOT...

1. HaIpaBJICHHOC ABMXKCHUEC YaCTUIL
2. YHOpAAO4YCHHOC ABUXKCHUC
3apsKCHHBIX YaCTUIL

3. XaoTuyeckoe JBHXXCHHUC
3apsKCHHBIX YaCTUIL

IIPOBOJHUK C TOKOM B
MarHMTHOM TOJI€, OIPeaeIeTcs
110 MTPABUITY:

10. ConpoTuBIicHHE 1. pS
MIPOBOJIHUKA R= T
2.0 pl
S
3.R=U"-I
11. 3akon [xoynsa-Jlenna 1. Q — RZU At
2.Q = R2IAt
3.Q = I ?RAt
12. Dneprus 3aps)KeHHOTrO 1. q- C?2
KOHJICHCaTOpa E = T
2. _CU ?
2
3. CU
2
13. HanpaBnenue cuisl . JIeBoi1 pyku
AmMrniepa, nefcTByrOIIEN Ha . [IpaBoit pyku

. [IpaBoro BuHTa
. [IpaBuiio OypaBunka

AW —

14.VCI/IJ1a Jlopenna, § 1. E— H 11,
JNEUCTBYIOIAs HA ABUKYIIUICS = ot
3aps]l B MarHUTHOM TI0JIe, paBHA .
e PRI 2. F =Bllsina
3. F =Bvgsina
4. F = Bvgcos o
15. Ins u3mepeHus Kakoi 1. JlaBnenue
(bu3MUECKOI BETUIHHBI 2. Temneparypa
MpeHa3HAaYEeH CUXpoMeTp? 3. OTHOCUTENBHAS BIAXKHOCTh

bnox B.




16.
17.
18.

19.
20.

21.

22.

B cooTBeTcTBYIOMIYIO CTPOKY OJIaHKA OTBETOB 3alKCaTh OTBET HA TTOCTABICHHBIN BOMPOC,
OKOHYaHHUE TPEITIOKESHUS WU TPOITYIIEHHOE CJIOBO

Mernpyaiinasi yacTUIA BEIIECTBA, COXPAHSIOIIAs BCE CBOMCTBA ATOTO BELIECTBA - MOIAPHAA MACCA
[Map, HaXOAIMUICS B TUHAMUYECKOM PAaBHOBECHH CO CBOCH KHUJIKOCTBHIO — HACHIUEHHbIIL

SIBjeHME BOSHUKHOBEHUS TOKA B MPOBOIHUKE, IPU U3MEHEHUHU TIPOBOJHUKOM MarHUTHOTO MTOTOKA
— 2JIEKMPOMACHUMHASL UHOVKYUSL

Tok, U3MEHSIOMNH 110 BETUYUHE U HATIPABJICHUIO — NepeMeHHbI MOK

Kosteb6anusi, mpoucxoasiiye mo 1 AeHCTBUEM CHITbI, IPOTIOPIIMOHATLHON CMEIICHUIO —
2apMOHUYecKue KoreoaHus

SIByieHuE, IPU KOTOPOM CBETOBOE M3JIYUEHHUE MOJTHOCTHIO OTPAYKACTCS OT TIOBEPXHOCTH pasjielia
NPO3pAaYHBIX CPEJ — NONIHOE BHYMPEHHee OmpadiceHue ceema

DJIEKTPOMAarHUTHBIC BOJHBI, PACIIPOCTPAHSIONINECS B TIPOCTPAHCTBE CO CKOPOCTHIO CBETA —
PAaoU0B0.IHbL

Kpurepum ouenkmu:

- OUeHKA «OmAUYHO» BBHICTABISNETCS CTYAEHTY, €CIM JlaHbl HCYEpIbIBAIOIINE U
000CHOBaHHBIE OTBETHI HAa BCE MOCTABIEHHBIE BOIIPOCHI, TPH OTBETaX BBLIEISIOCH TTIABHOE,
pa3BepHYTHII OTBET 0€3 MPUHIMITAAIBHBIX OIIHOOK; JOTHYECKH BBICTPOCHHOE COAEPIKaHUE
OTBETa; MBICIM U3JArajuch B JIOTUYECKON MOCIEAOBATENbHOCTH; IOKAa3aHO YMEHHUE
CaMOCTOATCIIbHO aHAJIM3UPOBATH Ci)aKTI)I, CO6I>ITI/I$I, SABJICHUS, ITPOLICCCHI B UX B3AUMOCBSA3HU U
JTUAIEKTUYECKOM Pa3BUTHH; MOJTHOE 3HAHUE TEPMUHOJIOTUY 110 JaHHOM TeMe

- OUEHKa «XOpouwio» BbBICTABISAETCA CTYIAEHTY, eciau JlaHbl TMOJNHbBIE, JOCTATOYHO
000CHOBaHHBIE OTBETHl HA MOCTaBJICHHBIE BOMPOCHI, P OTBETaX HE BCEr/a BBIACISIOCH
T'JIaBHOC, B OCHOBHOM ObLIH KpaTKUMH, HO HC BCCr/la YUCTKUMU,; IIPAKTUYCCKH ITOJITHOC 3HAHNEC
TEPMUHOJIOTUU JAHHOU TEMBbI

- OUEHKa «y0061emeopumenbHo» BbBICTABISAETCS CTYACHTY, €CIM JaHbl B OCHOBHOM
MpaBUJIbHBIE OTBETHl HAa BCE TMOCTaBJICHHBIE BOMPOCH], HO 0e€3 JOKHON TIIyOMHBI H
06OCHOBaHI/I$I, IpU PCIICHHUU NPAKTHYICCKUX 3aaa4 CTYJCHT UCIIOJIb30BaJl Hpe)KHI/Iﬁ OIIBIT U
HE NPUMEHST HOBbIE 3HaHUS, OJTHAKO, HA YTOUHSIOIINE BOIIPOCHI JIaHbI IPABUIIbHBIE OTBETHI;
IMpU OTBCTAX HC BBIACIAIOCH I'TABHOC, OTBCTLI ObLIIH MHOTI'OCJIOBHBIMH, HCUCTKUMU U oe3
JIOJKHOM JIOTMUECKOW MOCIIEI0OBATENbHOCTH; Ha OTJIEIbHBIE JOMOJHUTEIbHBIE BOIIPOCHI HE
JAHBI ITOJIOKUTCIIBHBIC OTBETHI

-OUEHKA «HEYO06IeMEOPUMENbHO» - BBICTABISETCS CTYIEHTY IIPpU HEMOJHOM H
HEKOPPEKTHOM OTBETE.

2.5 TEMbI PE®EPATOB

Paznen 1. Mexanuka.

1. OTkpeITHE 3aKOHOB ABHKEHUS TIJIAHET.
lNanuneo 'anueit — oJIMH U3 OCHOBOMOJIOKHUKOB KJIACCHUUECKOW MEXaHUKHU
Bxuag X.T'rolirenca B pa3paboTKy JUHAMUKU TBEPIOTO Tea.
Ucrtopus otkpeituss M. Hpr0TOHOM 3aKOHA TATOTEHUS.
N.HpI0TOH — OCHOBOITOJI0KHHUK KIACCHYECKON MEXaHHUKH.
Omnpenenenust U.Hpr0TOHOM aOCOTIOTHOTO BpEMEHH, POCTPAHCTBA, MACCHI U CUITHI.
JI.OWnep u ero «MexaHHKa UM HayKa O IBMOKCHUH, U3JI0KEHHAs! aHAJTUTUYECKAM METOJIOM.
JL.Oitnep — oCHOBOIOJIO)KHUK KHHEMATHKH.
Marepusi, GopMbI €e ABUIKEHUS U CYIIIECTBOBAHUSI.

lO [Tepssrit pycckmii akagemuk M. B. JlomoHOCOB.
Paznen 2. MoJgiekyJsipHas (pu3uKa 4 TEPMOAUHAMHUKA.

1. JKuBoii opranusmM — OTKpBITasi TEPMOJIMHAMHYECKAsI CUCTEMA.

COoNOT A WD



2. TlpumeHeHHE 3aKOHOB TEPMOJMHAMUKHN K OMOJIOTHYECKUM CHCTEMAM.
3. doToxuMUYECKHe PEaKIUH U UX POJb B KU3IHEACATEIbHOCTH OpPraHM3Ma M OKpY)Karollen
CpEeJBbl.
Pa3nen 3.2eKkTpoanHaAMHUKAa.
1. Pa3BuTHe Teopun MarHeTu3Ma OT JIPEBHOCTH /0 HALLUX JTHEH.
®eppo — u aHTHUPEPPOMArHETHKH.
Jna — u napaMarHeTHKu.
MarsnuTHoe 1noje B BAKyyMe U BELIECTBE.
DNEKTPUYECKUE SBJICHUS B IPUPOJIE.
SIBneHus 31eKTPOMarHUTHOM MHAYKIMU U CAMOUMHAYKIIMH.
MaruauTtHoe nosie 3eMJId U « MarHUTHAs IaMATh » F€0J0rM4eCKHUX IU1acTOB.
MarsHuTHbI€ U 3JIEKTPUUYECKHE CBOMCTBA CBEPXITPOBOIHUKOB.
Hu3sko — u BbIcOKOTEMIIEpAaTypHask CBEPXITPOBOAUMOCTb.
10 CerHeroneKTpUKY.
Pa3nen 4. 'eomerpuueckast 1 BoHoBasi onTuka.
[TpoekuroHHbIE ONITUYECKUE TPUOOPHI.
®doroamnrmapar.
I'na3 kak ontuyeckas cucrema.
Orntrueckre mpudopbl, BOOPY>KAIOIIHIA Ti1a3.
Muxkpockor. Pa3pemaronias cnocoOHOCTh MUKPOCKOTIA.
3puTenbHble TPYObl. YBEIUUYEHUE 3pUTENLHON TPYOBI.
Teneckomnsl.
SApxocTh n300paxeHus 11 NPOTSHKEHHBIX U TOYEUHBIX HCTOYHUKOB.
«HouespurensHas Tpyda» JlomoHocosa.
10 3peHue AByMs TIa3aMU U BOCIIPUATHE TIYOHMHBI TpocTpancTBa. CTepeocKor.
Paznea S. KBanroBas pusuka
1. I[Ipumenenne HOTOINEKTPUUECKUX SIBICHUH.
2. ®oromomuHecueHys. [pasuno Crokca.
3. JlroMHHECIIEHTHBIN aHATN3.
4. DoToXUMUYECKHE ISHCTBUS CBETA.
Paznen 6.9JIEMEHTBI ACTPOHOMUU N ACTPODPU3IUKHU
Bnusiaue Jlyns Ha 3emito.
ConHeyHast akTUBHOCTb: €€ IIPOSIBJICHUS, IEPUOINYHOCTD.
CounHeuHast akTUBHOCTD U €€ BIMSHUE Ha Onocdepy 3emin.
[Touck miaHeT y Apyrux 3Be€3]1: MPUHIIMIIBI OOHAPYKEHUS IUIAHET, Pe3y/IbTaThl IOUCKA.
Bo3HUKHOBEHME KU3HU Ha 3eMJI€ U TIOMCK KU3HU HA JPYTUX IIaHETax.
Tpu Buna marepuu Bo BeenenHol: BUumasi Matepusi, TEMHAsi MaTe€pHsl, TEMHAsi SHEPIHsL.
Teopus uaIAIIMOHHON BeeneHHO.
YepHbIe ABIPHI.
CpaBHUTENbHBIE XapAKTEPUCTUKHU TIJIAHET.
. Hamra ranakruka.
. ['alakTUKK ¢ aKTUBHBIMH SIAPAMH.
. IlepcriekTUBBI pa3BUTHS ACTPOHOMHUU M KOCMOHaBTHKHU B Poccuu.
. OTeyecTBEHHBIE ACTPOHOMUYECKHE 00CEPBATOPHH.
. Kpymnueiiiue actpoHomuueckue o0cepBaTOpHH.
. Kpynneiinue ontudeckue TeIECKONbl MUpA.
. Pamnoreneckon PATAH. Kpatkoe onucanmue.
. CnnyrHukoBble paguoHasuranuonssie cucreMsl GPS, I'TIOHACC, GALILEO.
. Kocmuueckast o6cepBatopust «Pannoactpony.
. Kocmuaeckwii Teneckon um. Xab0:ma.
20. Kocmuuecknii Tenmeckon «Kerepy
Kpurepun onenkn:

CoNORWN

CoNoOA~WNE

LCoNoOARWNE
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OUEeHKa «OmJiu4HO» BbICTABIKCTCA CTYACHTY, CCJIW JAaHblI HCUYCPIBIBAIOMIUC H 000CHOBaAHHEIC
OTBCTHI Ha BCC MOCTABJICHHBIC BOIIPOCHI, ITPHU OTBETAX BBIACIIAIOCH I''TABHOC, pa3BepHYTLIﬁ OTBET
oe3 MPHUHIHUITAATIbHBIX OH_H/I6OK; JIOTUYCCKHU BBICTPOCHHOC COACPIKAHNUC OTBCTA, MBICIIU HU3JIaraJIiChb
B JIOTMYSCKOM IOCJICA0BATCIIBHOCTH, IIOKAa3aHO YMCHHUEC CaMOCTOATCIIPHO aHAJIM3UPOBATh (baKTBI,
CO6BITI/ISI, SABJICHHA, POLECChHI B UX B3aWMMOCBA3U U AUAJICKTUYCCKOM PA3BUTHU, IMOJIHOC 3HAHUC
TEPMHUHOJIOTUH 110 HaHHOﬁ TEMEC

OUEeHKa «Xopouito» BBICTABJIKICTCA CTYACHTY, CCIIA I[aHBI IIOJIHBIC, HOCTATOYHO 000CHOBaHHBIE
OTBCThI Ha IIOCTABJICHHBIC BOIIPOCHI, IIPHU OTBETAX HEC BCEraa BBIACIAIIOCH I'NTABHOE, B OCHOBHOM
ObLIU KpaTKuMH, HO HC BCCrJa YCTKUMU, IMPAKTUYCCKU IOJHOC 3HAHUC TCPMHUHOJIOTHU I[aHHOﬁ
TEMBI

OUECHKa «ydoeﬂemeopumeﬂbno» BBICTABJISICTCA CTYACHTY, €CJIM AaHbl B OCHOBHOM IIPaBUJIbHBIC
OTBCTHI Ha BCC ITOCTAaBJICHHBIC BOITPOCKI, HO oe3 ,I[OJ'I)KHOﬁ I‘J'IY6I/IHBI u O6OCHOBaHI/IH, IIpH pCUHICHUHN
MPAKTUYCCKUX 3a/1a4 CTYACHT UCIIOJIB30BaJI Hpe)KHI/Iﬁ OIIBIT U HC NPUMCHAJI HOBBIC 3HAHUS, OJHAKO,
Ha YTOUHAKONIUC BOIIPOCHI NAHBI IIPABUJIBHBIC OTBETHI; IIPU OTBETAX HEC BbIACIAIIOCH TIABHOC,
OTBETHI ObUTH MHOI'OCJIOBHBIMH, HCUCTKHUMHU U oe3 ZIOJDKHOﬁ JIOTHYCCKOM IOCJICA0OBAaTCIBHOCTH, HA
OTACIIbHBIC JOIIOJIHUTCIBbHBIC BOIIPOCHI HE AAaHBI ITOJIOKUTCIbHBIC OTBCThI

-OUEHKa «Heydosﬂemeopumeﬂbno» - BBICTABJACTCA CTYACHTY IPHU HCIIOJITHOM WM HCKOPPCKTHOM
OTBCTC.

2.6 BOITPOCHI K TIPOMEXXYTOUYHOMN ATTECTALIUA

MexaHnueckoe ABMKEHHE U €r0 OTHOCUTEIbHOCTb.

Cucrema orcuera. TpaekTopus.

IIyTs 1 epemereHue.

MarepuanbHas Touka. CKOpOCTb.

YckopeHue.

YpaBHEHUs NPAMOIMHEHHOIO PABHOMEPHOI'O M PABHOYCKOPEHHOTO JABHKEHHUS.

No abkowde

KpuBonuHeliHOe NBUKEHNE TOUKU HA IPUMEPE JIBHXKEHHS IO OKPYKHOCTH C MTOCTOSIHHOM 1O
MOJYJIO CKOPOCTBhIO. L[eHTpocTpeMuTenbHOE YCKOPEHHE.
3axkonbsl HeroTOHA.

© ©

NHepuuanbHble CHCTEMBI OTCUETA.

10. Cuubl B mpupoie: YIpyrocTb, TpEHHE, CHiia TshKecTh. 3akoH ['yka.

11. 3akoH BCEeMUPHOTO TATOTEHUS.

12. Bec. HeBecoMocTs.

13. Ummynbc.

14. 3akoH coXpaHEHUsI MMITyJIbCa.

15. PaGoTa 1 MOIITHOCTb.

16. IloTreHnuanbHas U KHHETUYECKAs YHEPTUS.

17. Tlomnas MexaHW4YeCKast SHEPTHUS

18. 3ak0oH coXpaHEHHUsI SHEPTHH.

19. KonnuecTBo Bemecrsa. MoJib.

20. TTocTosiHHas ABorajipo. TermtoBoe paBHOBECHE.

21. A6comoTHas Temneparypa. CBsi3b TeMIIEpaTyphl CO CpeIHE KWHETUYECKON SHepruel YacTUIl
BELIECTBA.

22. Uneanpublii Ta3. CBsA3b MEXAY JABICHHEM H CPEIHEH KWHETUYECKOW SHEPruedl MOJICKYI

UJEAIBHOTO rasa.



23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

63.
64.
65.

VYpasuenue Knaneiipona - Meneneena.

I"azoBbIe nmpoueccel. M3omponeccsl.

IIepBblil 3aKOH TEPMOAVHAMUKH.

HacelinieHHbIe 1 HEHACHIIIIEHHBIE MapHI.

Kpucrannuueckue u amopgHbIe Tena.

Bnaxxnocts Boznyxa. [lcuxpomerp.

DJIEKTPUUYECKOE B3aMMOACHCTBUE. DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3akoHn KyioHa.

HanpseHHOCTb 3JIEKTPUYECKOrO MOJIS.

[ToTeHIMaIbHOCTh AJIEKTPUUECKOIO 110JIs1. PAa3HOCTHh MOTEHIINAIIOB.
[IpuHIUII CyNIepIIO3UIIMU [TOJIEH.

Hanpsxenne. EqHUIBI H3MEPEHUS HAIPSIKCHUS.

DIIEKTPUUECKHUI TOK.

Cuia Toka.

ConpoTuBieHUE TPOBOJHUKA.

3akoH OMa JJid yyacTKa LEMH.

[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.
DIIEKTPOABUIKYIIAS CUJIA.

3akon Oma 11 MOJTHOM LIETIH.

Pabota u MOILITHOCTD 3IEKTPUYECKOTO TOKA.

TemoBoe neiicTBUE 3IEKTPUUECKOro Toka U 3akoH Jlxoynsa-JleHua.
MarnutHoe mnone. MarnuTHas MHAYKUMS. EQuHULBI U3MEpPEeHUsT MarHUTHOW MHIYKIUU.
Hanpasnenue maruutHoi nuaykuuu. [IpaBuno OypaBumka.

MarsauTtHoe 1ose BOKpYyTr IPOBOJHHUKA C TOKOM.

Cuna Amnepa. Hanpasnenue cunsl Amnepa. [IpaBuio neBoit pyku
MarsnuTHoe 1oJsie BOKpYT JBWXKYIIMXCA 3apskeHHbIX yacTull. Cuna Jlopenua. HampaBienue
cunbl Jlopenua. [IpaBumno neBoit pyku st cuisl JlopeHua.
OneKTpOMarHuTHAast UHIYKIIMSL.

SIBrieHNE CAaMOMHIYKIIU Y.

DNIeKTpOMarHUTHBIE KOJICOaHNs.

[Tepuon. Yacrora. AMmuntyna. daza xonebanuil. L{lukianueckas yactora.
["apmonnueckue KonebaHusl.

CB000IHbIE U BBIHYX/IEHHBIE KOJICOaHUSI.

YpaBHEHUE rapMOHUYECKHUX KOJIeOaHuil.

MaremaTrnueckuil ¥ py>KMHHBIA MaATHUK. [lepron n yacrora madaTHuka. Pe3oHnaHc.
Bosabl. BotHOBasi TOBEpXHOCTb.

[TpononpHbIE U TTONIEPEYHbIE BOJIHBI.

JImHa BOJIHBL.

3BYKOBBIE BOJIHBI.

Bounbl. BosiHOBasi TOBEpXHOCTB.

KonebarenbHblil KOHTYD.

YpaBHeHusT KojeOaHWN BETUYMHBI 3apsia, HANpsHKEHUs, CWIBl TOKA B HUACATBLHOM
KoJIe0aTeIbHOM KOHTYpE.

®opmyna Tomcona.

IlepeMeHHBIN AIEKTPUUECKUNA TOK.

I'eneparop nepeMeHHOro TOKA.



66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

AKTHBHOE UHAYKTUBHOE U EMKOCTHOE COTMPOTHUBIICHUS.

MomHocts Toka npu Hannuuu R,L,C.

Pe3oHaHc 351eKTpUYECKON LEnH.

Tpanchopmarop.

Wutepdepentus u audpaxius cBeTa.

KorepeHTHbi€ BOJIHBI.

Hucnepcus ceera.

[Toctynarel TeOpUKU OTHOCUTEIBHOCTH.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.

3aBUCHUMOCTBH MAcChl OT CKOPOCTH.

CrieicTBUS MOCTYNIATOB TEOPUH OTHOCUTEIHHOCTH.

TermoBoe u3nyyeHue.

[Tocrosinnas [1nanka.

dotorpdexr.

OmnbiThl CTOJIETOBA.

YpaBHenue DitHmteitHa 11 porodrddexra.
KopnyckysipHO-BOJIHOBOW Tyalii3M.

CrpoeHue aToma.

[InanerapHast MOJIeIb CTPOCHUS aTOMA.

OmeiTel Pesepdopaa.

Jlazepsl.

3aKOH paJInOaKTUBHOIO paciaja

TepmosiiepHbIil CHHTE3 U YCIOBUS €0 OCYILECTBICHHUS.

KII] TenmoBOro naBUratesns.

VenpHas TEMI0EMKOCTh

KonnuecTBo TemioTsl He0OOX0IUMOE IS MIJIaBICHUS U KPUCTAIUTH3AI[MH BEIIECTBA.
VYV nenpHas TEMI0TA MJIABICHHUS.

KonnuecTBo TEMIOTHI.

VY nenpHas TEmiaoTa Mapooopa3zoBaHus.

®oToHbI. /[aBieHue cBeTa.

[Ipeamer u 3agaun acTpoHOMHH. BakHeilue 3Tarnbl pa3BUTHSL aCTPOHOMUH.
JIBrxenue miaHeT. CHHOAMYECKUH U CUIEPUUYECKUM TEPUO/IBI.
3amava qByx Ten. 3akonbl Kerepa. DneMeHThl OpOUT HEOSCHBIX TEll.
OcHoBHble xapakTepuctuku ConHia kak 38e3/bl. Criektp ConHua. BHyTpeHHee ctpoeHue
Comnnna. [{uka comHedyHON aKTUBHOCTH

100.OcHOBHBIC XapaKTePUCTHKH 3BE3]I: Macca, CBETUMOCTb, PAJINYC U TEMIIEpaTypa

MOBEPXHOCTU. XUMHUECKUN COCTaB 3BE3]I.

101.SInepHBIe peakiuy CHHTE3A.

102. Hama ranaktuka. CTpykrypa ['anakTuxk.

103.0OcHOBHBIC 0COOEHHOCTH CIIMPAJIbHBIX, SJTIUIITHYCCKUX U HCIIPABUJIbHBIX I'AJIAKTUK.

104.0Onpenenenune paccrossHuit 1o ranakTuk. Kpacnoe cmemenue. [locrostnnas Xa06ma.
105.Cucrema 3emns—JIyna.

106.ITpencraBienue o kocMosoruu. KpacHoe cmemienune. 3akon Xab0a.

107.OTkpeITHE IPYrUX raJakTUK. MHOrooOpa3ue ralakTUK U UX OCHOBHBIC XapaKTEPUCTHKH.
108.Ctpoenue u 3Bomtonus Beenennoi
109.Yepusie [pipsI.



110.ITmaners! 3eMHOM TpynTibl. OCHOBHBIC XapaKTEPUCTHKH.
111.11naners! ruranThl. XapakKTEpUCTUKH IJIAHET
112.Masble TUIaHeThI

113.ConHeunble U TyHHBIC 3aTMEHHUS.

114.Ctpoennie COTHEUHOU CUCTEMBI. XapaKTEPUCTUKHU.
115.TTosic ActepouioB. MeT€OPUTHI U KOMETHI.

116.3Be3a51 1 co3BE3aUA. 30AUAKAIILHBIE CO3BE3IN.

Kpurepum ouneHku:

OlleHKa «OTJIMYHO» CTaBUTCI B TOM CJy4yae, KOIJIa CTYIEHT OOHapyXHBaeT
CUCTEMATUUYECKOE U TIIYOOKOE 3HaHHE MPOrPaMMHOTO MaTepuayia 1Mo IUCIHUIUIMHE, YMEET
CBOOOZHO OpUEHTHPOBAThCS B Bompoce. OTBET MOJIHBI U MPaBWIbHBIM Ha OCHOBAaHUU
M3Y4YEHHOT0 Marepuasna. BelIBUHYTHIE ITOJI0KEHNs apryMEHTUPOBAHbl U WILIIOCTPUPOBAHBI
npuMepamMu. Marepuan H3J0XKEH B OMNPEJCICHHON JIOrMYecKoil MociIea0BaTeIbHOCTH,
OCO3HAHHO, JIUTCPATYPHBIM A3bIKOM, C UCITIOJIb30BAHUCM COBPCMCHHBIX HAYYHBIX TCPMUHOB,
OTBET caMOCTOATENbHBIN. CTy/IEHT YBEPEHHO OTBEYAET HA JONOJHUTEIbHBIE BOIIPOCHI.

OlIeHKAa «XOPOLIO0» CTAaBUTCS B TOM Cllyyae, KOI/la CTYACHT OOHApyKUBAaeT IOJHOE
3HaHWe Y4eOHOro MaTepuana, JIEMOHCTPHPYET CHUCTEeMAaTHYECKUH XapakTep 3HAHUU 10
I[I/ICIII/IHJII/IHC.OTBCT TTOJTHBIN 1 HpaBI/IJ'IBHI)H\/JI, MOATBCPKACH NPpUMEpPAMU; HO UX obocHOBaHHE
HE apryMEHTHUPOBAHO, OTCYTCTBYET COOCTBEHHasl TOUKa 3peHMs. Marepuan H3JI0KEH B
OTIPENIEICHHOW  JIOTMYECKOW  TOCIIEAOBAaTENBHOCTH, TPH  3TOM  JIOMYIIEHBl  2-3
HECYLIECTBEHHbIE NOrpelHOCTU. CTYINEHT HCHBITHIBAET HE3HAUUTENIBHBIE TPYJHOCTU B
OTBETax Ha JONOJHUTENIbHBIE BOIIPOCHL. MaTepual n3a0KeH 0OCO3HAHHO, CAMOCTOSITENIBHO, C
UCIIO0JIb30BAaHUEM COBPEMEHHBIX HAYYHBIX TEPMUHOB, JINTEPATYPHBIM S3bIKOM;

OLICHKA «y/0BJIeTBOPUTEJIbHO» CTABUTCS B TOM Cilydae, KOTAa CTYJeHT OOHapy>KUBaeT
3HaHHE OCHOBHOT'O ITPOrPaMMHOI0 MaTepuaa 1o JUCLHUIUIMHE, HO IOYCKAeT MOTPEIIHOCTH
B oTtBete. OTBET HEAOCTATOYHO JIOTUYCCKHU BBICTPOCH, CAMOCTOATCIICH. OCHOBHBIE TOHATHS
ynoTpebIeHb! IPaBUIIbHO, HO 0OHAPYKUBAETCSI HEAOCTATOUHOE PACKPBITHE TEOPETUUECKOTO
Marcpuraja. BI)II[BI/IFaeMBIG ITIOJIOKCHU A HEOAO0CTAaTOYHO APTYMCHTUPOBAHBI u HE
MOATBEP>KJIEHBl MTPUMEPAMHU; OTBET HOCHUT IPEUMYILECTBEHHO OIMCATEJIBHBIM XapakTep.
CTYIISHT HCIBITBIBACT OOCTATOYHBIC TPYAHOCTH B OTBETaX HaA BOIIPOCHI. Haquas[
TEPMHHOJIOTHS UCIOJIb3YETCs HEAOCTaTOUHO;

OLIeHKA «HEeYy10BJIeTBOPHUTEJbHO» BbICTABIISIETCS CTY/IEHTY, OOHAPYKUBILIEMY POOEIbI
B 3HAHUSAX OCHOBHOTO y4yeOHOro marepuana no aucuuiuinHe. Ilpum orBere oOHapy>keHO
HENOHMMaHUE CTYIEHTOM OCHOBHOI'O COJEp)KaHMsI TEOPETUYECKOro MaTrepuaia WIn
JIOMYILIEH PsJl CYIIECTBEHHBIX OLIMOOK, KOTOpBIE CTYJEHT HE MOXKET HCHpPaBUTh MpU
HABOJAIIUX BOIPOCAxX 3K3aMEHATopa, 3aTPyAHSETCS B OTBeTax Ha BoMpockl. CTyAeHT
MOJIMEHMJI HayyHOe 000CHOBAHUENPOOIIEM pacCyXIeHHEeM ObITOBOro raHa. OTBET HOCHUT
MOBEPXHOCTHBIN XapakTep; HaOII0JAI0TC HETOYHOCTH B HCIOJIB30BAHUM HAYYHOU
TEPMHUHOJIOTHH.



