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|. IlaciopT )oHAa OLIEHOYHBIX CPEICTB

1. Ob01acTh npuMeHeHust POHIA OLIEHOYHBIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEJICTB MpEeAHA3HAUEH JJISi KOHTPOJIS M OLEHKU 00pa30BaTeIbHBIX TOCTHKEHUI
00y4aromuxcsi, OCBOMBIINX Mporpammy ydeOHoi aucuuiuinasl b/1.04 ®usuka.

@OHJT OLIEHOYHBIX CPEJCTB BKIIOYACT KOHTPOJbHBIE MaTepuajbl I MPOBEACHHUS TEKYLIETro
KOHTPOJIS U TPOMEKYTOUHOM aTTecTauu B popme 1udhepeHIIMpOBaHHOTO 3a4eTa.

®onxa oneHouHbIX cpeAcTB (manee — @OC) npencTaBlieH B BHIEC MEXIUCIUIUIMHAPHBIX 3aaHUH,
HaIIpaBJICHHBIM Ha KOHTPOJb KadyecTBa W yIpasiieHHe npoueccamu gocrwxenus JIP, MP u IIP, a taxxe
co3nanue ycnoBuid 1 popmupoBanus OK u (nnm) [IK y oOygaromuxcst mocpeacTBOM MPOMEKYTOUHON
artecranuu. ®OC pazpabaThIBaeTCs C OMOPON HA CHHXPOHU3UPOBAHHBIC 00pa30BaTEIIbHEIC PE3YIIbTATHI, C
yueToM mnpoduis 00ydeHHs, YpOBHS OCBOEHHUS OOIIe00pa3oBaTeabHON AUCUMILIUHBI «DuU3uKa» U
npo(hecCHOHANBLHOM HAMpPaBIECHHOCTH 00pa3oBaTebHONW mporpammbl 1o crenuanbHoct  40.02.04

IOpucnpynenuus.

@DOH/I OIICHOYHBIX CPENICTB pa3paboTaH HA OCHOBAHHH:
OCHOBHOI mpodeccnoHanpHOi 00pa3zoBaTenbHOil mporpaMMmbl no cneruansHoct CIIO 40.02.04

Opucnpynenus;
nporpaMmel yueOHoi nuctumuinibl bJ1.04 ®usuka.
HanmenoBanue 00beKTOB OcHOBHBbIE TOKAa3aTeJd OLEHKH Tun dopma
KOHTPOJIS1 M OLIEHKH pe3yJbTaTa M UX KpUTepun 3aJaHus; arTecTalnu
(OOBEKTHI OLICHUBAHUS) Ne 3apanus (B
COOTBETCTBHH €
y4eOHbIM
IJIAHOM)
VY1  omnmckBaTh U OOBSACHATD Ompenensier Yérko wu  mpaBuwibHO | Tectuposan | duddepenunpo
(u3nyUecKue IBICHHS U CBOMCTBA OMUCBHIBATh W OOBIACHATh (PU3UUYECKHE | He BAaHHBIN 3a4eT
TEN: JBUKEHIE HEOECHBIX Tl U SIBJICHHS M CBOMCTBA TeJI MIPU U3J0KEHUH | 3aaHus
HCKYCCTBEHHBIX CITyTHUKOB TUTSt
3eMJIM; CBOICTBA ra3oB, bpoHTaTBH
YKUJIKOCTEN U TBEPBIX TEIT; oro
ANIEKTPOMArHUTHYIO MHAYKLHIO, WHJIUBU]lya
pacrpocTpaHeHue JLHOTO
AJIEKTPOMArHUTHBIX BOJIH; ompoca
BOJIHOBBIE CBOVICTBA CBETA; JlabGopatop
W3JTy4EHHE U MOTJIOIIEHUE CBETa HbIE PabOTHI
aromoM; (poroadexr Kontponsa
b€ pabOTHI
VY2 orauyarh TUNOTE3Bl OT | BeipabaTeiBatoT cOOCTBEHHOE Jlabopatop | Huddepenumpo
Hay4HbIX TEOpUU MHPOBO33PEHHE HA OCHOBE OCMBICIICHUS | HbIe paOOThI | BaHHBIH 3a4eT
ponu ¢uszuku B popMUpOBAHUU Kontponsn

HAy4YHOTO MUPOBO33PEHUs; BKJIA]
¢bu3znyecKkux Teopui B
(dbopMUpOBaHHUE COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI
MHDA;

b€ pabOTHI

VY3 nenarp BBIBOABI Ha |Onpenenser IlpaBunbHOCTh BBIBOMOB Ha | JIaboparop | Jduddepenmupo
OCHOBE OCHOBE 3KCIICPUMEHTA HBIE PaOOTH! | BaHHEIH 3a4eT
3KCIIePUMEHTAJIBHBIX Kontponsn

TaHHBIX bI€ pabOTHI

Y4 nopuBOaUTH Omnpenenser 3ananus Huddepenumpo
IIpUMEPHI, [IpaBuIBHOE HCIIOTB30BaHNE TSt BAHHBIH 324eT
MOKa3bIBAIOIIIHUE, YTO: U3MEPUTENBHBIX TPUOOPOB, dpoHTaTBH

HaOJIFOACHUS U OIIpEe/IeTICHNE [ICHBI ICIICHHS, Oro H

SKCIIEPUMEHT SIBJISTFOTCSI npezena U3MEpeHHH. UHIUBUYa




OCHOBOU 1151
BBLJIBUYKCHUSI TUIIOTE3 U
TEOPUU, MO3BOJISIFOT
MIPOBEPUTHh UCTUHHOCTH
TEOPETHYECKUX
BBIBOJIOB; pHU3UUECKas
TEOpHUs NacT
BO3MO>XHOCTb OOBSICHATH
HU3BECTHBIC SABJICHUSA
NPpUPOAbI U HAYYHBIE
dakThI, IpeackKa3bIBaTh
€l1e HEU3BECTHhIE
SIBJICHMUSI

JBHOTO
orpoca
Jlabopatop
HbIE pabOTHI
Kontponsn
bI€ pabOTHI

Y5 npuBOoauTh
MMPpUMEPHI MPAKTHYECKOT O

HCIIOJIb30BaHUS
duznIecKkux 3HAHHUM:
3aKOHOB MEXaHUKH,
TEPMOJIUHAMUKH 17
3IEKTPOAUHAMUKHU B
SHEPIeTUKE, pPa3JITUIHBIX
BUJIOB

DJICKTPOMArduTHBIX
I/ISJ'IyLIeHI/Iﬁ AJIs1 pa3BUTHUA

paauo "
TEJIEKOMMYHUKAIIHUH,

KBAHTOBOM  (QHU3UKU B
co3a1aHUuU ANEPHOM

OHCPICTHUKH, JIA3CPOB,

Onpenensier

COOJTI0ICHHE pEerjiaMeHTa OTBETa
Onpenensier

MPUMEHUMOCTH (PU3NICCKUX
3HAHUU Ha MPAKTUKE

TectupoBan
ue

3ananus
JUIs
(bpOoHTAIIBH
oro
UHAUBHUYA
JBHOTO
orpoca
JlabGopatop
HbIC pabOTHI

Huddepenunpo
BAaHHBIN 3a4€T

Y6 BocunpuHuUMaTh M Ha |OnpenenseT OLEHKY MOTy4eHHON TecrupoBan | Juddepenupo
OCHOBE MOJIYYSHHBIX | HHPOPMAIUU OT Pa3THIHBIX ue BaHHBIN 3a4eT
3HaHUM CaMOCTOSITEJIBHO |HUCTOYHHUKOB 3ananus
OIICHUBATH TSt
uHpopmauro, bpoHTaIBH
coJZiep Kalyrocs B oro u
COOOIIIEHUIX CMU, WHIUBUIYa
HNuTepHeTe, Hay4HO- JIBHOTO
MOMYJISIPHBIX CTAaThSIX. orpoca
VY7 OpUMEHSITH Omnpenensier JIaboparop | duddepenupo
MOJIyY€HHBIC 3HAHUS JJIs1 | AKKYpaTHOCTb U NPaBUIIBHOCTh HbI€ paOOTH! | BaHHBIH 3a4eT
peuieHust dusngeckux |odopmiieHHs 3a0a49 KonTposbn
3aad4; b€ pabOTHI
V8. omnpenensTh Omnpenensier Tectupoan | uddepenupo
xXapakTep pHU3nIecKoro coOJII0JIeHHE perJlaMeHTa OTBETa ue BaHHBII 3a4eT
nmpoiiecca 1mo rpaduky,
Tabnuiie, popmyie;
Y9 wusMepsaTs psifg ITpaBrIIBHOE HCTIONB30BAHKE TectupoBan | Juddepenupo
PU3BUIESCKUX BEIIUYIHH, M3MEPHUTEIBHBIX IIPHOOPOB, ne BaHHBIN 3a4eT
Hpe/CTaBIsis pe3yaprare | OIPCACICHHE LIEHbI IENeHN, JIaGoparop
H3MEpeHuii ¢ YICTOM HX npezena U3MepeHUH. HbIE pabOTHI

. KonTponbu
MOTrPEIIHOCTEM; BIe PaGOTHI
HCIIOJIB30BaTh ATTecTamus
NpUOOpETSHHBIC 3HAHUS o

TEKYIIUM




U YMEHUS B OIICHKaM
MPaKTUYECKOMN
AESITEJILHOCTH U
MMOBCEIHEBHOMW KU3HHU:
11t o0ecrieueHUs
6e3o0rmacHOCTH
KU3HEACITSIHbHOCTHU B
MpoIIEeCCEe UCTOJIb30BaAHUS
TPAHCHOPTHHBIX CPEJICTB,
OBITOBBIX
BIEKTPONPUOOPOB,
CpeAcCTB paauo- U
TEJIEKOMMYHHUKAaIITUOHHOM
CBSI3H; OLICHKHU BJIMSIHUS
Ha OpraHW3M 4YeJIOBEeKa U
ApyTUe OpraHU3MBbI
3arpsi3HEHUS
OKpY>Karomie cpeabl;
palroHaIbHOTO
MIPUPOAOIOIIH30BAHUS U
3aI0UThl OKPY>KaroIei
cpeasl.
31 cmbicn OHATUHN: Qu3nyeckoe | 3HAeT CMBICH MOHATHM: Tectupoan | uddepenuupo
SBIIGHWE,  THUIOTEe3a,  3aKOH, | (U3UYECKOE SBIEHUE, TUTIOTE3a, ue BAaHHBIN 3a4eT
Teopus, BELIECTBO, | 3aKOH, TEOpUS, BEIIECTBO, 3anaHus
B3aUMO/ICHCTBHE, B3aUMO/ICHCTBHE, JUTSt
AJIEKTPOMAarHUTHOE MOJIE, BOJHA, | 3JIEKTPOMAarHUTHOE MOJje, BOJIHA, (GpoHTaNbH
¢dboToH, aTtoMm, aroMHOe s1po, | POTOH, aTOM, AaTOMHOE SI/IPO, oro
HOHU3HPYIOIINE M3IIY4YCHHS, | HIOHU3UPYIOIIEe U3TyUYeHHE, WHIUBU]TYa
IJIaHeTa, 3B€3/1a, TaJaKTUKA, | IUIAHETa, 3B€3/1a, TAJIaKTHKA, JBHOTO
Bcenennas; Bcenennas. ompoca
Jlaboparop
Hble paboThI
KoHnTponasn
ble paboThI
32  cwmbica pU3NYECKHX JemoHcTpupytoT 3HaHue o0 cMebicie | TectupoBan | duddepenumpo
BEJIMYUH: CKOPOCTh, YCKOPEHHUE, | GU3HUUECKUX ne BAaHHBIN 3a4eT
Macca, cuja, UMITyIbC, paboTa, BEJIMYUH: CKOPOCTh, YCKOPEHHUE, 3ananus
MEXaHWYEeCKast SHEePTHs, Mmacca, cuja, UMITyJbc, pabora, TUIS
BHYTPEHHSISI SHEPT U, MEXaHUYECKast SHEePrus, dbpoHTATBH
abcoutoTHAs TeMIIeparypa, BHYTPEHHSS SHEPTUH, aOCOTIOTHAs oro 1
CpeIHsIsl KHHETUYECKasi JHEPTUsl | TeMIeparypa, CpeaHsis WHJIUBU]lya
YacTHUIl BEUIECTBA, KOJMYECTBO KHHETUYeCKasi SHEPT sl YaCTHII JBHOTO
TEIIOTHI, HJIEMEHTAPHbBIN BEILIECTBA, KOJMYECTBO TEILIOTHI omnpoca
ANEKTPUUECKUN 3apsLT; 3JIEMEHTAPHBIN JIEKTPUUYECKUH 3apsI. Jlaboparop
HbIE pabOTHI
KonTponbh

b€ pabOTHI




33cMbIcn  (PU3MUECKUX 3aKOHOB | 3HAET CMBICT M TPaHUIIBI IPUMEHUMOCTH Huddepenunpo
KJIaCCHYECKOM MEXaHUKH, | GU3UYECKUX 3aKOHOB: KJaccHyecKod [[ecCTUpOBaH | papubIii 3a4eT
BCEMHPHOTO TATOTCHHS, | MEXaHUKH, BCEMHPHOIO  TATOTEHHS, e
COXPAHEHMs SHEPrHM, UMIYJIbCa | COXPAHEHUS SHEpIUHy, UMIynbca, | 3aJaHus
W OJEKTPUYECKOTO  3apsja, | SJICKTPUUECKOTO 3apsia, Ui
TEPMOJIMHAMUKH, (bpoHTaTIBH
AJIEKTPOMArHUTHONH  MHAYKLUH, oro u
dboTorddexra; WHIUBH]Tya

JBHOTO

orpoca
34 BKJIaa  poccuiickux ¥ | Oco3HaoT BAXXHOCTb pabot | Tectuposan | Auddepenuupo
3apyOEKHBIX YUCHBIX, OKA3aBIIMX | BHLAAIOIIUXCS (B TOM qucie | ue BaHHBII 324eT
HauOosbIICe BIIMSIHUE Ha | OTEUECTBEHHbIX) YYEHBIX B pa3BUTHE | 3aJaHUA
pa3BuTHE HUBUKH ¢bu3nveckoil HayKw; JUIs

(hbpoHTAIBH

oro u

UHUBUYA

JBHOTO

orpoca

JINYHOCTHBIX:

c(hOpPMHUPOBAHHOCTH IPaXTaHCKOU
MO3UIMU 00YyYaronierocsi Kak akTUBHOTO
U OTBETCTBEHHOIO 4YJIEHa POCCUHCKOTO
00111eCTBA;

OCO3HAaHWE CBOUX KOHCTUTYIIHMOHHBIX
mpaB ¥ 00s3aHHOCTEH, yBaKEHHE 3aKOHA
Y TIPABOIIOPSIJIKA;

MIPUHSTHE TPaAUIIMOHHBIX
HAITMOHAJILHBIX, 00IIIeYeTI0BEYECKUX
TYMaHUCTHYECKUX M JEMOKPaTHUYECKHUX
IIEHHOCTEH;

TOTOBHOCTb TPOTHUBOCTOSATH HJICOJIOTUU
IKCTPEMH3MA, HaIlMOHAIM3Ma,
KceHopoouu, JUCKPUMUHALIIHI o
COIMATILHBIM, PEMTHO3HBIM, PACOBBIM,
HaI[MOHATLHBIM MTPU3HAKAM;

TOTOBHOCTH BECTH COBMECTHYIO
JIEATEIIbHOCTD B HWHTEpecax
IPaXTaHCKOTO OOIIECTBA; y4aCTBOBATh B
CaMOYNpaBIEHUU B IIKOJIE€ H JETCKO-
FOHOIIECKMX OpTaHM3aIlUsiX;

yMEHUE B3aUMO/ICHCTBOBATh c
COITMAJTbHBIMH WHCTUTYTaMH B
COOTBETCTBUM C HX QYHKIUSIMH U
Ha3HAYCHHEM;

FOTOBHOCTh K  TyMaHUTapHOH U
BOJIOHTEPCKOM JAEATETbHOCTH.

c(hOpMHUPOBAHHOCTH POCCUICKOMN
IPaKJIaHCKOU WJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY

HapoJy, YyBCTBA OTBETCTBEHHOCTHU Epe]
PonuHoi, ropaocTu 3a cBOM Kpal, CBOIO

Ponuny, cBOW A3bIK W KYJIBTYpY;
MPOIILIOE u HacTosIIee
MHOTOHAIMOHaIbHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIICHUE K




roCyapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY u MIPUPOTHOMY
HacleAulo, NaMSATHUKAM, TPaTULHUAM
HaponoB Poccun; noctuxenusm Poccun
B HayKe, UCKYCCTBE, CIIOpTE,
TEXHOJIOTHSIX, TPYJIE;

UICHHYI0 YOXKAEHHOCTh, TOTOBHOCTHh K
ciyxeHutro M 3amure  OreuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y.

OCO3HaHUE JTyXOBHBIX HEeHHOCTEN
POCCUICKOT0 HAapoAa;
c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O

CO3HaHMs, OSTUYCCKOI'O IIOBCACHMU
CIIOCOOHOCTD OLCHUBATh CHUTYyallUIO U
INpUHUMATh OCO3HAaHHBbIC peucHuA,

OPHUCHTHUPYICH Ha MOpPaJIbHO-
HPaBCTBCHHBIC HOPMbI U ICHHOCTHU,
OCO3HAaHHC JIMYHOI'O BKJIaJga B

MOCTPOCHUE YCTOUUMBOTO OYAYIIETO;
OTBETCTBEHHOE OTHOIIICGHHE K CBOUM
pOAUTENSAM, CO3/ITaHUI0 CEMBbH HAa OCHOBE
OCO3HAHHOTO  TPHUHATHS  LIEHHOCTEH
CEMEHHOM JKW3HH B COOTBETCTBUHM C
TpaguuusaMu HapoaoB Poccuu.
ACTETHYECKOE OTHOUIEHHE K  MHpY,
BKJIIOYAsi JCTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO  TBOpPYECTBA,  CIIOPTA,
TpyZAa, OOLIECTBEHHBIX OTHOIIIECHUIA;

c(OpMHPOBAHHOCTh 3JI0pOBOTO u
6e30macHOro obpaza KHU3HH,
OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY
3JI0POBBIO;

OTpeOHOCTh B duznueckom
COBEpPIICHCTBOBAHUM, 3aHATUAX
CIIOPTHBHO-03/I0POBUTEILHON
JeSITENIbHOCTBIO;

AKTUBHOE HETIPUATHUE BPEIHBIX IIPUBBIYEK
u UHBIX GOpM TIpPUYMHEHHUS Bpena
¢buznyeckomy 51 [ICUXUYECKOMY
3I0POBBIO.

FOTOBHOCTb K  TPyAY, OCO3HAaHHE
MPUOOPETEHHBIX YMEHUHW U HAaBBIKOB,

TpynoJooue;

FOTOBHOCTh K aAKTUBHOH JEITCILHOCTH
TEXHOJIOTUYECKOM u coIMaJbHOM
HaIpaBJIEHHOCTH; CHOCOOHOCTD
WHUILIMMPOBATb, IJIaHUPOBATH H

CaMOCTOSITENTFHO ~ BBIMOJIHATH  TaKylO
ACATCIIbHOCTD,

WHTEpEC K  pasnmuuHbiM  chepam
npodeccroHanbHOM NESITeIbHOCTH,
YMEHHUE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynyuiel mpodeccuu U Peamn30BbIBATH
COOCTBEHHBIC )KU3HCHHBIC TUIAHBL;
TOTOBHOCTh u CIIOCOOHOCTH K
0o0pazoBaHWI0 W C€aMOOOpA3OBAHHMIO Ha




MPOTSKECHUU BCEH KU3HH.

c(hOpMUPOBAHHOCTh 3KOJIOTUYECKON
KYJIbTYpHI, IIOHUMAaHHUE BIIUSTHUS
COLIMAIBHO-3KOHOMUYECKUX  IPOLIECCOB
Ha COCTOSIHUE NPUPOJHON M COLIMATBHOM

Cpensbl; OCO3HAHHE r7100aJIBHOTO
XapakTepa 3KOJIOTHYECKUX MPOOIIeM;
TUTAHUPOBaHUE " OCYIIIECTBIICHHE

JICHCTBUIA B OKpYXKalollleW cpeae Ha
OCHOBE 3HaHUA IeJedl YCTOHYHMBOIO
Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HEMpUSITHE JICUCTBUH,
MPUHOCSIINX BPEZ OKPYKAIOLIEH Cpenc;
yMEHUE MIPOTrHO3UPOBATH
HeOJIaronpusITHBIC HKOJIOTUYECKUE
MOCJIE/ICTBHS MpeANPUHUMAEMbBIX
JEHCTBUMN, IPEAOTBPAIATh UX;
pacuIMpeHre  OmbITa  JEATEIbHOCTH
9KOJIOTUYECKON HAIIPaBJICHHOCTH.

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH u

OOLIECTBEHHON MpPaKTUKU, OCHOBAHHOT'O
Ha JMajore KyJbTyp, CIOCOOCTBYIOLIETO

OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHUPE;
COBEPIIIEHCTBOBAHNE SA3BIKOBOM 3

YUTATENIbCKOM KYJIBTYphl Kak CpeacTBa
B3aUMOJCHCTBUS MEXAYy JIOAbMH U
MO3HAaHUEM MHUDa;

OCO3HaHUE LIEHHOCTHU Hay4HOU
JEeATEIbHOCTH; TOTOBHOCTH
OCYILIECTBIIATh IIPOEKTHYIO u
HCCIIEA0BATENIBCKYIO NEeATEIbHOCTD

WHAWBUAYAJIbHO U B I'PYIIIC

MeETanpeaMeTHbIX:

VIIal.l. BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYUSI B paccMaTpUBAEMBIX
¢buznveckux, XUMHUYECKHUX,
OMOJOTMYECKHUX SIBICHUSAX, HaIpHUMep,
aHaJIM3UPOBaTh (hpU3MUYECKHe MPOLECChl U
SIBJIEHUS C MCIIOJIb30BaHUEM (PU3UUECKHUX
3aKOHOB U TEOpUM, HAImpHUMep, 3aKOHa
COXpPAaHEHHS MEXaHWYECKOW SHepruw,
3aKOHA COXPAHEHUS HMITYJIbCA, Ia30BBIX
3aKOHOB, 3akoHa KynoHa, MONeKyIspHO-
KMHETUYECKOU TEOpUU CTPOCHHUS
BELIECTBA, BBIABIATH 3aKOHOMEPHOCTH B
MPOSIBJICHUU OOIIMX CBOICTB y BEIECTB,
OTHOCALIMXCS K  OAHOMY  KJaccy
XUMHYECKUX COCIUHCHUIM;

VIial.2. onpenenars yciaoBUs
NPUMEHUMOCTH MoJenel  (PU3NIeCcKux
TEJI U TIPOLIECCOB (SIBICHUH), Hampumep,
MHEepLUAJIbHAs cucrema 0TCY€Ta,
abcomoTHO  ympyras  jaedopmarus,
MoJieJIel Ta3a, J>KUIKOCTH M TBEPIOTO




(KpUCTa/NIMYECKOro) Teja, HACATbHOIO
rasa;

VIInl.3. BHOCUTb  KOPPEKTHBBl B
NeSITeNIbHOCTh, OIICHUBATh COOTBETCTBUE
pe3yabTaTOB LENSAM, OILCHHBATH PHUCKH
MOCIICACTBUM AESITeNbHOCTH, HANpUMED,
aHAJM3UPOBATh U OIICHUBATH
MOCIICZICTBUSI UCIIOJIb30BAHUS TEIUIOBBIX
JBUTaTeNel M TEIJIOBOTO 3arpsi3HEHHS
OKpy)Xarole  cpeapl ¢ MO3MIUH
9KOJIOTHYECKOM 0€30I1aCHOCTH; BIUSHUS
PaAMOAaKTUBHOCTH Ha JKHUBBIE OPraHU3MBbI
0€30IacHOCTH; NpeCTaBICHUN 0
paloHaIbHOM MPHUPOAOIONIB30BaHUU (B
mporecce  TMOATOTOBKHA — COOOIICHUH,
BBITIOJTHEHUS TPYIITIOBBIX MPOEKTOB)

VIal.4. pa3BHUBaTh KpEaTUBHOE
MBIIIJICHUE TP PEIICHHH >KU3HEHHBIX
mpooeM, HaIpumep, OOBSICHATH
OCHOBHEIE TIPUHITUTIBI IercTBuA

TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMH,
TAaKHUX KaK: yJIbTPa3ByKOBas JUAarHOCTHKA
B TEXHUKE M MeIULUHe, pajap,
panuoNpuEMHUK, TENEBU30p, TeIe]oH,
CBY-neub; u ycioBuil uX 0€3011aCHOTO
IIPUMEHEHHUS B TPAKTUYECKON XKU3HU.

2) 0a30BEIE HUCCIIEN0BATEILCKIE
JNENUCTBHUS:

VIIa2.1.mpoBOAUTh  DKCHEPUMEHTHI |
UCCIIEIOBaHMs, HanpuMmep, JIeHCTBUSA
[IOCTOSSHHOTO MarHuta Ha paMKy ¢
TOKOM;  SIBJICHMSI  DJIEKTPOMAarHUTHOMN
WHIYKIMH, 3aBUCUMOCTH NIEPUOA MaJIbIX
KoJe0aHUH MaTeMaTHYeCKOro MasiTHUKa
OT MTapaMeTPOB KOJIeOATETbHON CUCTEMBI;
VIIa2.2.mpoBoAUTH HUCCIIETOBAHUS
3aBUCUMOCTEH  Mexny  (pU3HUECKUMHU
BEJIMYMHAMHU, HaIllpUMep: 3aBUCHUMOCTHU
nepuosra  oOpalieHus  KOHHUYECKOTo
MasiTHUKa  OT ero apaMeTpoB;
3aBUCUMOCTH  CHJIBI ~ YIPYTOCTH  OT
nepopManuu TUIs PY>KUHbI "
pEe3MHOBOTO  00pa3la;  HCCiIeOBaHUE
OCTHIBAaHMSl  BEIIECTBA; HCCIEIOBaHUE
3aBUCUMOCTH  TIOJIE3HOW  MOLIHOCTH
HCTOYHUKA TOKA OT CHJIbI TOKA;
VYIIn2.3.mpoBOAUTH ONBITEI IO IPOBEPKE
IPEIIOKEHHBIX  TUIOTE3,  HAIpUMeEp,
TUIIOTE3bI O MPAMON MPONOPLUOHAIBHOU
3aBUCHUMOCTH MEXKIY JAJIbHOCTBIO MOJIETA
U HAYAIBHOM CKOPOCTBIO Tela, O
HE3aBUCHUMOCTH  BPEMEHM  JIBHKCHUS
Opycka IO HAKJIOHHOH IJIOCKOCTH Ha
3aJaHHOE PACCTOSIHUE OT €ro Macchl;
IIPOBEpPKA 3aKOHOB JJIsi M30IIPOLIECCOB B
rase (Ha yriay0JIeHHOM YpPOBHE);




VIIn2.4.popMupoBaTe  HAy4HBIH  THM
MBIIICHHUS, BJIQJIETh Hay4YyHOU
TEPMUHOJIOTHEH, KITFOYEBBIMH
MOHATHSIMH U METOJaMH, HaIlpuMep,
ONKCBHIBATh  W3YYEHHBIE  (hUBHYECKHE
SIBJIGHUSL U MIPOLIECCHI C HCIIOJIb30BAHUEM
(GuU3NYEeCKUX  BEIUYHMH, Hanpumep:
CKOPOCTb  3JIEKTPOMAarHUTHBIX  BOJIH,
JUTMHA BOJIHBI U 4aCTOTa CBETA, SHEPTHUS U
UMITYJIbC ()OTOHA,

VIIn2.5.ymeTh TEPEHOCUTHh 3HAHWUS B
MO3HABATENbHYI0O U TMPAKTUYECKYIO
o0JacTH  JeATENIbHOCTH,  HAalpHMeEp,
pacrno3HaBaTh (HU3UYECKUE SIBICHUSA B
OMBITaX W  OKPYXKaIOUIeH  KU3HH,
HampuMep: OTpa)KeHHe, IMPeIOMIICHHE,
uHTEephEpeHIs, mdpakius U
MoJIApU3allisl CBETa, JAUCIEPCHs CBeTa
(1a 6a30BOM ypOBHE);

VYIIa2.6.yMeTh UHTETPUPOBATH 3HAHUS U3
pa3HbIX MPEAMETHBIX obmnacrei,
HampuMmep,  pemarb  KayeCTBEHHbIE
3aaud, B TOM YHCJI€ MHTETPHUPOBAHHOTO
U MEXIPEAMETHOTO XapakTepa; pelaTh
pacu€THble 3a/la4d C HEABHO 3aJaHHOU
¢usznueckoil  Moaenplo,  Tpedyrorue
NpUMEHEHHUs  3HaHUH W3 pasHbIX
pa3fenoB IIKOJBHOTO Kypca (U3MKH, a
TaK)KE€ WHTETPAllMU 3HAHWHA W3 JPYTrUX

MpEIMETOB €CTECTBEHHO-HAYYHOT O
IUKJIA;

VIIa2.7 . BEIIBUTATH HOBBIE HJICH,
npejjaraTb OPUTMHAIbHBIE TOAXOIBI U
pelIeHus, Harpumep, pemarhb
KauyeCTBEHHBIE 3aJa4d C OIOpOM Ha
HW3y4YECHHBIE buzndeckue 3aKOHBI,

3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS
(1a 6a30BOM ypOBHE);

VIIn2.8  npoBOAUTH  HCCIIEOBAHUSA
YCJIOBUM paBHOBECUS TBEPIOTO Tela,
HMEIOIIETro 0Ch BpAIICHHUS,
KOHCTPYMPOBAaHHE  KPOHIITEHHOB |
pacuér CwJ  YINpPYroCTH; H3y4eHHE
YCTOMYHUBOCTH TBEPIOIO Tena,
MMEIOIIETO IIONIA/Ib OTIOPHI

3) pabora ¢ uHbOpMaIuei:
VIIn3.1.co3naBaTh TEKCTHI B pa3iIMYHBIX
dbopmatax ¢  yu€ToM  Ha3HAYCHUSA
nHpOpMalUM W TENEBOH ayIUTOPHH,
BBIOMpAst ONTUMATHHYIO bhopmy
MIpPEICTaBICHUS " BU3YaJIH3AIIHH,
MO/ATOTABIMBATh COOOIIEHUS O METOoAax
MOJTyYEeHHUS €CTECTBEHHOHAYYHBIX
3HAHUM, OTKPBITUIX B COBPEMEHHOM

HayKe;




VYIIn3.2.ucnonp30Barhb CpeacTBa

WH(pOPMaITMOHHBIX "
KOMMYHHKAITMOHHBIX ~ TEXHOJOTHH B
peleHUH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX M OpPTaHU3AI[MOHHBIX
3ajad, UCIIOJIh30BATh
MH(OPMAIIMOHHBIC. TEXHOJIOTUN VTS
MIOMCKA, CTPYKTYPUPOBaHUS,
WHTEpIpETalliii W TPEACTABICHUS
uHpOpMaIHU npu HIOJITOTOBKE

COOOIIEHNH O TPUMEHEHHH 3aKOHOB
¢u3uku, XUMHH B TEXHHKE W
TEXHOJIOTHSIX;

VIIn3.3.ucnoap3oBath  IT-TexHOMOrHU
npu pabore ¢ JONMOJHUTEIHHBIMH
UCTOYHMKaMU HH(pOpMAIMM B 0OO0JIAaCTH
€CTECTBEHHOHAY4YHOT'O 3HAHMUS,
IPOBOJUTh MX KPUTUYECKUN aHAIU3 U
OLIEHKY JOCTOBEPHOCTH.

Osnanenue YHHUBEPCAIbHBIMU
KOMMYHUKAaTHBHBIMH JICHCTBUSMU:

1) obmenue:

YKnal.l.  apryMeHTUpOBaHHO  BECTH
JIMAJIOT, Pa3BEPHYTO U JIOTUYHO W3JIaraTh
CBOIO TOYKY 3pEHMs; MpHU OOCYKIECHUU
¢bu3nveckux, XUMHUYECKHX,
OMOJIOTUUECKUX  MpoOJieM,  CrocoOoB
peleHust 3aaad, pe3yJbTaToB Y4eOHBIX
UCCIIEIOBAaHUM U TIPOEKTOB B 00JIacTH
€CTECTBO3HAHUA; B XOJ€ IUCKYCCHH O
COBPEMEHHOMN €CTECTBEHHOHAYYHOU
KapTHHE MUPa;

YKnl.2 paborare B rIpynme Ipu
BBIMIOJIHEHUH TPOEKTHBIX paloT; MpH
IJTaHUPOBAHUH, MIPOBECHUU "
WHTEpIpEeTalMi Pe3ylbTaTOB ONBITOB U
aHaJIN3€ JIOTIOJHUTEIBHBIX HCTOYHHKOB
nHpoOpMallUK O H3y4aeMOW Teme; MpHU
aHAJIN3€ JIOTIOJHUTEIBHBIX HCTOYHHKOB
nHpopmManuu; npu 00CyXKIeHUN
BOIIPOCOB MEXIIPEAMETHOIO XapakTepa
(manmpumep, mo Temam "JIBukeHHE B

npupone", "TemmooOMeH B  IKHBOIA
npupoje”, "IIeKTpOMarHuTHBIE SIBJICHUS
B mnpupone", "CBeToBble ABIECHUSA B
npupoje").

2) coBMeCTHas JeITeIbHOCTh:
VYKn2.1.pabotath B  Tpynme  TpH
BBITIOTHEHUHN TIPOEKTHBIX pPaboT; mpu
TJIAHUPOBAHUH, MIPOBEICHUH H
WHTEPIPETAIINH PE3YyJIbTaTOB ONBITOB W
aHaIM3€e JOIOJHHUTEIBLHBIX HCTOYHHMKOB
nH(OpMALIUK TIO HU3Y4aeMOW Teme; IMpHU
aHaIM3€e JOIOJHHUTEIBLHBIX HCTOYHHMKOB
nH(pOpMaIHH;

OsgnageHue YHUBEPCaIbHBIMHU




PETYIATUBHBIMH JICHCTBUSIMH:

1) camoopranu3arusi:

YPnal.1l. camMOCTOSITENIBHO OCYILECTBIAThH
M103HABATEIbHYIO JeSITeNIbHOCTb,
BBISIBJISITH ~ NPOOJIEMBbI,  CTaBUTh U
¢dbopMynpoBaTh COOCTBEHHBIE 3a7aud B
o0pa3oBaTeNbHON  JIEATEIBHOCTH U
KU3HEHHBIX CUTYaIHIX;

YPnal.2.nenatb  oco3HaHHBIA  BBIOOp,
apryMeHTHpOBaTh €ro, OpaTrb Ha ce0s
OTBETCTBEHHOCTh 32  pCIICHHE B
rpymnmoBoii  pabore Hang  y4yeOHBIM
MIPOEKTOM WM UCCIICIOBAaHHEM
VPnl.3.ucnoiab3oBaTh IPUEMBI
pednekcun I OUEHKH  CUTYAIlHH,
BBIOOpA BEPHOTO PEIICHHUS,
YPnal.4.npunumath MOTHUBBI u
apryMeHThl JPYTMX YYaCTHHKOB IpH
aHanmM3e H OOCYKICHHH pPE3YJIbTaTOB
y4eOHBIX HCCIeAOBAHUN

2) CaMOKOHTPOJIb!

VPn2.1. JIaBaThb OLICHKY HOBBIM
CUTyaIlusiM, BHOCHUTh KOPPEKTUBHI B
JeSITeNIbHOCTh, OIICHUBATh COOTBETCTBUE
pPe3yIbTATOB IEJISIM;

YPn2.2. BJIAJICTh HaBbIKAaMU
ITI03HABATEJILHOU pednexcun KaK
OCO3HAHUEM COBEPIIAEMBIX JACHCTBUM U
MBICITUTEITBHBIX MIPOIIECCOB, 170'¢
PE3yNbTAaTOB M OCHOBAHMIA; HCIIOJIb30BATh
npuéMbl  pedIeKCHU IS OIEHKH
CUTYaIluH, BBIOOpA BEPHOTO PEILICHHUS;
YPn2.3. yMmerp OICHUBAaTH PUCKU U
CBOEBPEMEHHO TMPUHUMATh PEIICHUS IO
WX CHIDKEHUIO;

VYPn2.4. MPUHUMATh MOTUBBI u
apryMeHThl ~ JPYTUX TpU  aHAJIH3e
PE3YJIbTATOB JICATEIHHOCTH;

3) npunHsTHE Ce0s U IPYTUX:

YPn3.1. npuaumath ce0s, TOHUMAas CBOU
HEJIOCTAaTKU U JIOCTOUHCTBA;

VYPn3.2. MPUHUMATh MOTUBEI "
apryMeHThl ~ JPYTUX TpU  aHAJIH3e
PE3YJIBTATOB JICATEIHHOCTH;

YPn3.3. npusHaBaTh CBOE IIPaBO U MPaBO
JPYTUX Ha OMIMOKH;

YPn3.4. pa3BUBaTh CIIOCOOHOCTH
MOHUMAaTh MHUpP C TO3UIHUH JAPYroro
YEJIOBEKa.

IpPEeAMECTHBIX:

[IPG1) memoHCTpHUpOBaTh Ha MpUMEpax
poJIb U MeCcTO (PU3UKU B (HOPMUPOBAHUH
COBPEMEHHOM Hay4HOW KApTHUHBI MUPA, B
Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTH, B MPAaKTUYECKOU
JIeATEIILHOCTH JIFOICH;

I1P62) YYUTHIBATh  TPAHUIIBI




MPUMEHECHHUST H3YyYCHHBIX (U3HUECKUX
MOJIETIEN MarepualibHas TOYKa,
HMHepLUaibHas cucrema OTCuéra,
a0CONIOTHO TBEPJOE TENO, WJICATbHBIN
ra3; MOJICIM CTPOCHUS I'a30B, KUAKOCTEH
u TBEPIBIX Tel, TOYCUHBIN
JNEKTPUYECKUN 3apsii TpPH PEIICHUU
¢busnyeckux 3aaad;

I1P63) pacmo3HaBaTh (busmueckue
SIBJICHUS (TIpOLIeCcChl) M OOBICHATh WX Ha
OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJISIPHO-KHHETHIECKOM TEOPUH
CTPOCHUS BEIIIECTBA u
IEKTPOJMHAMUKU:  PAaBHOMEPHOE  H
PaBHOYCKOPEHHOE IIPSIMOJIMHEMHOE
JBMDKEHUE, CBOOOJHOE TMajeHHUE Tel,
JIBUKCHHUE 110 OKPYXHOCTH, WHEPIHUS,
B3aUMOJEUCTBUE TEI,; muddysus,
OpOYHOBCKOE  JBIDKEHHE,  CTPOCHHE
KHUJIKOCTEH M TBEPIBIX TEJNl, U3MCHCHHE
o0BbEma Ten pu HarpeBaHUU
(oXJaxeHUK), TEIUIOBOC pPaBHOBECHE,
UCTIapeHne, KOHJEHCAlus, IUIaBJICHUE,
KPUCTAJUTN3aIUsl, KUICHHE, BIIAYKHOCTD
BO3/yXa, MTOBBIIICHUE JABIICHUS Ta3a MPH
€ro HarpeBaHWU B 3aKPHITOM COCYIIE,
CBSI3b MEXKIy IapaMeTpaMy COCTOSIHHS
rasa B M30IpOlIeccax; AIeKTPU3alus Tel,
B3aUMOJCICTBUE 3aPAJIOB;

[1P64) ONUCHIBATh MEXaHUYECKOE
JIBUKCHHWE,  WCIONB3ys  (U3HUYECKUE
BEJTMYMHBI: KOOpJMHATA, myTh,

HEepeMEILEHNe, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIA, HWMIYJIbC Tea,
KMHETUYECKasi SHEeprus, MOTeHIMalbHas
SHEprus, MeXxaHH4yecKas pabora,
MEXaHMYeCKas MOIHOCTb; IIPU ONMCAHNUU
MpaBWIbHO  TPAaKTOBaTh  (U3MUYECKUN
CMBICI MHCIOJNB3YEMBIX BEIWYMH, HX
0003HAaYeHUs] M EIUHHULbI, HAXOJIUTh
GopMysbl,  CBS3BIBAIOIIUE  JIAHHYIO
¢Gu3NuecKyr0 BEIMYUHY C JIPYTHUMH
BEIMYMHAMU;

[1PGS) onuckiBaTh M3y4yeHHBIE TEIJIOBBIE
CBOMCTBA TE€l W TEIUIOBBIE SIBJICHUS,
UCIoNb3ysl  (U3MYECKHE  BEJTUYMHBI:
JABJIICHUE Ta3a, TEMIEparypa, CpemaHss
KMHETHYECKasi JHEPIrUs XaoTHYECKOro

ABHUKCHU S MOJICKYII,
CpeIHEKBaIpaTUIHAsI CKOPOCTh MOJICKYIL,
KOJINYCCTBO TCIIJIIOTHI, BHYTPCHHSAA
sHeprusi, pabora raza, KOIPHUIMEHT
IIOJIE3HOT'O HeﬁCTBHﬂ TCIIJIOBOI'O
JBUTATEIS; TPH ONHCAHWUU TPABUIIBHO
TPaKTOBaThb buznueckuit CMBICII

HCITIOJIB3YEMBIX BCJIMYHMH, nux




00O3HAYCHUs W EIUHUIIBI, HAaXOIHUTb
(bopMyIbl, CBS3BIBAIOIINE  JIAHHYIO
Gu3NYeCKyl0 BEIMYMHY C JIPYTHMHU
BEJIMYMHAM;

I1P66) OIIUCBIBATh U3y4YEHHBIE
JNEKTPUYECKUE CBOMCTBA BeEIIECTBA U
ANEKTPUYECKUE  SABJICHUS  (IIPOLIECCHI),
UCHoNb3ysl  (U3MYECKHe  BEJTUYHHBIL:
NEKTPUYECKUN 3apsf, D3JIEKTPUUECKOe
oJie, HaIpPsLKEHHOCTD MOJIs, MOTEHIUA,
pa3HOCTb IOTEHLIMAJIOB; IPHU ONHMCAHUU
MPaBWIbHO  TPAaKTOBaTh  (U3MUYECKUN
CMBIC MCIOJNB3YEMbBIX BEIWYMH, HX
0003HAYECHHUSI U EIUHUIIBI, YKa3bIBaTh
(bopmybl, CBA3BIBAIOIIME  JIAHHYIO
(bu3MUYECKyI0 BEIMYMHY C JIPYTHMH
BEJIMYUHAMU;

[IP67) ananu3upoBaTh  (pu3MUECKHE
IpOLECChl W SIBJIEHUS,  UCIOJB3Ys
(bu3nuecKkre 3aKOHBI U MPUHIIMIIBL: 3aKOH
BcemupHoro tsarorenus, I, I u 11 3akonbl

HeroTona, 3aKOH COXpaHEHUs
MEXaHUYECKOU JHEPIHH, 3aKOH
COXpaHEHUs HMITYJIbCa, MPUHLUIT
CyNEpIO3UIINU cuJl, MPUHITAT

paBHONPABUS HMHEPLHUATBHBIX CHCTEM
OTCY€Ta;  MOJEKYJIIPHO-KMHETUYECKYIO
TEOPUI0 CTPOCHMSI BELIECTBA, TI'a30BbIE
3aKOHBI, CBA3b CpEIHEH KHHETHYECKOU
SHEPIUU TEIUIOBOTO JBMKEHHUS MOJEKYI
c aOCONIOTHON TeMIepaTypoil, MepBbIii
3aKOH TE€PMOJIMHAMUKH; 3aKOH
COXpAaHEHUs JJIEKTPUYECKOro  3apsna,
3akoH KynoHa; mnpu 53ToM paziauyarh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAXKEHHE U YCIOBHS
(TpanHHIBl, 00JIACTH) MPUMEHUMOCTH;
[1PG8) OOBSICHATH OCHOBHBIE MPUHIIUIIBI
JelcTBUS ~ MaluH,  NpuOOpoB  H
TEXHUYECKUX  YCTPOWCTB;  pasiInyaTh
yCJIOBUA UX 0€30MacCHOr0 MCIOJIB30BAHUSA
B IIOBCEIHEBHOH KH3HU,

I1P69) BBIMOMHATH 3KCIEPUMEHTHI 10
WCCTIEAOBAaHNIO0 (U3MUECKUX SIBICHUN U
MIPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX U
KOCBEHHBIX  W3MEPEHHWi: TpH  ITOM
dbopMynupoBath mpoOieMy/3agady H
TUNOTE3y  y4eOHOTO  SKCIEepHUMEHTa;
coOMpaTh YCTAHOBKY U3 IMPEJIOKEHHOTO
o0Opy/lOBaHus; MPOBOAWTH OMNBIT U
(opMyIHpOBATH BHIBOAKI;

[IP610) ocymiecTBAsATh MpsSMBIE H
KOCBEHHbIE  HM3MEpeHHs]  (PU3UYECKUX
BEJIMYUH; npu 3TOM BBIOMpATH
ONTUMAIIBHBIA  CIIOCOO M3MEpeHHus H
HCIIOJIb30BATh U3BECTHBIE  METOJIbI




OLICHKHU ITOIPELIHOCTEN U3MEPEHUN;

[IP611)  wuccnenoBaTh  3aBHCHMOCTH
MEXIy (U3MYECKMMH BEIIMYUHAMH C
WCIIOJIb30BAHUEM TMPSIMBIX HM3MEpPEHUH:
P 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKkcupoBaTh pPE3yIAbTAThl IOJYYEHHOM
3aBUCHMOCTH (DU3MUYECKUX BEIUYUH B
Buae Tabmuim u  TpaduKOB, JENaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIICIOBAHUS;
[1P612) co0ro1aTh npaBuia
0e30macHOr0 TpyAa NpHU NPOBEICHUH
UCCIIEIOBAaHUM B  paMkKax y4eOHOTro

IKCHEPUMEHTA, yueOHo-
HCCIIeI0BAaTEIbCKOMN n MPOEKTHOM
JIeITeIbHOCTHU c HCII0JIb30BaHUEM
HU3MEPHUTEIIbHBIX YCTPOMCTB u

1a00paToOpHOTo 00OPYI0BAHUS;

[IP613) pematrs pacu€THbIE 3aJauud C
SBHO 33/IaHHOW (DM3NYECKON MOETbIO,
uCrosib3ys  (u3HyYeckue 3aKOHBI |
MPUHIUIIBI; HA OCHOBE aHAJIM3a YCIIOBHSA
3a7a4d BBHIOMPATh (PU3HUYECKYIO MOJEIb,
BBIIENATh  (PU3UYECKUE BEIHYMHBI H
dbopmynbl, HeoOxomumble — ans e
pemieHus, MPOBOAWTH  Pacy€Tbl |
OLIEHUBATh PEAITbHOCTh  MOJIYYEHHOTO
3Ha4YeHUsT (PU3NICCKON BETHUNHBL;
[1P614) pemath KauyecTBEHHbIE 3a/lauM:
BBICTPAaNBAaTh JIOTHYECKHU
HEMPOTHUBOPEUHUBYIO LEMOYKY
pPacCyXJIEHH C ONOpOM Ha H3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (pruznyeckue
SIBIICHMS,

I1P615) wucnonb3oBaTh MNpH  pEIICHUH

y4eOHBIX 3a1a4 COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOTHH s
IIOMCKA, CTPYKTYpUPOBaHMSI,
MHTEpIpEeTANH U TpeICTaBICHUS
yueOHOi 51 Hay4HO-TIONYJIIPHOMI
nHpopmanuu, MOJIy4eHHOU n3
pa3IMYHBIX HCTOYHUKOB; KPUTUUYECKU
aHAJIM3UPOBATh MOJy4aeMY0
HH(pOpMaINIO;

[IPG16) mnpuBOAWUTH TNpUMEPHI BKIaJa
POCCHICKMX M 3apyOeXHBIX Y4EHBIX-
(U3UKOB B pa3BUTHE HAyKU, OOBSICHEHUE
IIPOLIECCOB  OKPYXKAlOIIEro Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;
[IPG17) wcmonb30BaTh TEOPETUUYECKUE
3HaHUS 10 (QU3UKE B IIOBCEAHEBHOU
KHU3HH JUId oOecrieyeHus Oe30MaCHOCTH
npu  ofpameHnr ¢ nOpubopamMu U
TEXHUYECKUMU  yCTPOWCTBaMH,  AJA
COXPaHEHMs 3]I0pOBbS U COOJIIOJECHHUS
HOPM 3KOJIOTUYECKOTO IOBEIECHUS B
OKpY>Karolleu cpere;




I1P618)  pabGoratb B  rpymme C
BBIITOJTHEHUEM PA3JIMYHBIX COIMAIBHBIX
poJeii, IuIaHupoBaTh paboTy TPYIIH,

PaLOHATBEHO pacnpenensTh
00513aHHOCTH " IUTaHUPOBATh
IeSATEIbHOCTD B HECTaH/IapTHBIX

CUTYyallUsX, aJIeKBaTHO OIICHWBATh BKJIAJ
KaX/J0r0 W3 YYacCTHUKOB TIpYyNIbl B
pelIeHre paccMaTpUBAEMOM POOIIEMBI.
[IP619) nemoHCTpHpoOBaTh Ha MpUMEpax
poab U MecTo (U3UKU B GOPMHUPOBAHUU
COBPEMEHHOW Hay4HOM KapTHHBI MHpa, B
pa3BUTHH COBPEMEHHOW TEXHHKH U
TEXHOJIOTHIA, B MPaKTUYECKON
JESTeIbHOCTH JIIOJIEH, WEIOCTHOCTh H
€IMHCTBO (PU3NYECKOI KapTHUHBI MUDA;
I1P620) Y4YHUTBIBATH IPaHMIIBI
IPUMEHEHHUST H3YYEHHBIX (PU3NUYECKUX
MOJEJIEH:  TOYEUYHBIM  DJIEKTPUYECKHUU
3apsijl, Jyd CBeTa, TOYCUHBIM HCTOYHMK
CBeTa,  sjAepHas  MOJAEIb  aroMma,
HYKJIOHHAasi MOJIeJIb aTOMHOTO sJipa IpH
penreHnn (GU3NYECKUX 3a1ad;

[IP621) pacno3HaBarh  (puU3HUYECKHE
sIBJIEHUs (IIpoLecchl) U OOBSACHATh UX Ha
OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKU H
KBaHTOBOM  (DM3UKHU:  DIEKTpUYECKas
MIPOBOJIUMOCTb, ~ TEIUIOBOE,  CBETOBOE,
XUMHAYECKOe, MArHUTHOE JICHCTBHS TOKa,
B3auMo/IeiicTBHE MarHuTOB,
AJIEKTPOMArHUTHAsT MHIYKIUS, JCHCTBHUE
MarHUTHOTO TOJIsl Ha IPOBOJHUK C TOKOM
u JBHOKYIITUKACS 3apsm,
3JIEKTPOMArHuTHBIE KOJeOaHHs U BOJIHBI,
NPSAMOJIMHENHOE pacupocTpaHeHUE
CBeTa, OTpaKeHHE, IpeIoMIICHUE,
uHTephepeHIys, adpaxius u
MOJISIPU3AIMsl CBETa, JUCIEPCHUS CBETa;
(hOoTOdNIEKTPUYECKUIA apdexT
(botoapdext), cBeTOBOE  NaBICHUE,
BO3HUKHOBEHHE JIMHEHYATOro CIeKTpa
aToMa  BOJIOPOJIa, €CTECTBEHHas W
HCKYCCTBEHHAsI PaJliOAKTUBHOCTb;
[1P622) onuchiBaTh U3y4EHHBIE CBOMCTBA
BEIIECTBA (PJIEKTPHUUECKUE, MArHUTHBIE,

OTNITUYECKHE, ANEKTPUUYECKYIO
MPOBOJAMMOCTh  PA3NUYHBIX Cpel) U
ANEKTPOMArHUTHBIE SIBJICHUS

(mporecchl), HUCMONB3ySd  (PU3UYECKHE
BEJIMYUHBI: DJICKTPUUECKUI 3apsi, Cuiia
TOKA,  DJCKTPUYECKOE  HaIpsHKCHHE,
AIEKTPUIECKOE COTIPOTHUBJIICHHUE,
pazHocTh mnotennuanos, JJIC, pabora
TOKa, MHAYKIIUSI MarHUTHOTO TIOJIsI, CHJIa
Awmrepa, cuna JlopeHia, UHIYKTHBHOCTh
KaTYIIKA, DHEPrUsl DJICKTPUUYECKOTO U




MarHuTHOTO TIOJIEH, MEpUOJl U YacToTa
KoJieOaHUN B KOJEOATEIIbHOM KOHTYDE,
3apsi M CWia TOoKa B IIpoLecce
FapMOHHYECKHUX 3EKTPOMArHUTHBIX
KonebaHuid, (OKYCHOE pACCTOSHUE H
ONTUYECKAsl CUJIa JIMH3BL, IPU OMUCAHUH
NPaBUIBHO  TPAKTOBAaTh  (PU3HUECKUIA
CMBIC] HCIOJNb3YEMbIX BEIUYHH, HUX
0003HAYCHUS ¥ EAWHUIIBI; YKa3bIBaTh
dbopMyInbl,  CBs3BIBAIOIIME  JIAHHYIO
¢u3NYeCKyl0 BEIUYMHY C JIPYTHMHU
BEJIMYUHAMU;

[1P623) OIUCBIBATh U3y4YEHHBIE
KBaHTOBbIE  SIBJICHHSI M IIPOILECCHI,
UCTONB3Yys  (U3NYECKHE  BEIUYMHBI:
CKOPOCTb  JJIEKTPOMArHUTHBIX  BOJIH,
JUTMHA BOJIHBI M 9YaCTOTa CBETa, SHEPTHS U
uMIynsc $oToHa, MEepHo]| MOoJIypacnaja,
SHEpPIrus CBS3M AaTOMHBIX S1ep; IpH
OMHMCAaHUU MpPaBWJIBHO  TPaKTOBAaTh
¢u3n4YecKuid  CMBICT  HCIIOJIb3YEMBIX
BEJIMYMH, UX O00O03HAYCHHS U EAMHMIIBI;
yKa3plBaTh  (POPMYIIBI,  CBSI3BIBAIOLIHE
JaHHYI0  (U3WYECKYI0  BEJIMYHUHY C

JPYTMMHU  BEIMYMHAMH,  BBIYMCIATH
3Ha4YeHHEe PU3NUECKOI BETMUUHBI;
[1P624) AHAJIM3UPOBATh

¢u3nueckue Tmpolecchl U SBIEHUS,
UCTIONB3YyS  (UBUYECKHE  3aKOHBI U
OpUHOMIBL:  3akoH  OMa,  3aKOHBI
MOCJIEZIOBATEILHOTO U MapaJJIeNbHOTO
COECIMHEHUS MIPOBOHUKOB, 3aKOH
Hxoyns—IJlenua, 3aKOH
ANEKTPOMArHUTHOM  HMHIYKIUHU, 3aKOH
MPSMOJIUHEHHOTO pacnpocTpaHeHus
CBETa, 3aKOHbI OTPAXKEHMsI CBETA, 3aKOHBI
MIPEIOMIICHUS CBETa; ypaBHEHUE
OHmTetHa 118 doTtoaddexra, 3aKoH
COXPAaHEHHUS YHEPTUH, 3aKOH COXPAHEHUS
HUMITYJIbCA, 3aKOH COXpaHEHHUS
ANEKTPUYECKOTO 3apsina, 3aKOH
COXpaHEHHUS MaccoBOI'0 quca,
nocrynarebibopa, 3aKOH pajiMOaKTUBHOTO
pacnana; npu 3TOM  pa3iauyarh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOE BBIPAKEHUE U YCIOBUS
(TpanHuIBl, 00JIACTH) MPUMEHUMOCTH;
I1P625) OTIPENIETISATh HarpaBJieHUE
BEKTOpa WHAYKIIMM MArHUTHOTO TIOJS
MPOBOJHHUKA C TOKOM, CHJIbl Ammepa u
cuibl JIopeHua;

[1P626) CTPOUTH " OTIMCHIBATh
n300pakeHne, CO3/1aBaeMoe  IUIOCKHM
3€pKaJioM, TOHKOW JINH30M;

[1P627) BBINOJHATH SKCIEPUMEHTHI 10
WCCIIEIOBaHNI0 (PU3MYECKHUX SBJICHUN U




MIPOLIECCOB C MCIIOIH30BAHUEM TPSIMBIX U
KOCBCHHBIX ~ W3MEPEHUH: TpU  ITOM
¢dopmynupoBate mpolOiemy/3anady U
THIIOTE3y  Y4eOHOrO  SKCIICPHMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO
00OpyIOBaHUs; TMPOBOAHWTH ONBIT H
(hopMyIIMpPOBATh BHIBOJIBI;

[IP628) ocymiecTBAsATh MNpsSMBIE H
KOCBEHHBIC  U3MEpeHHS  (PU3UUEeCKUX
BEJIMYMH; pu 3TOM  BBIOHMpAThH
ONTUMATBHBIA COCO0 W3MEpEeHUs |
WCIIOJIb30BATh U3BECTHBIE  METOJIbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUI;
IIP629)  wuccnenoBaTh  3aBHCHMOCTH
(U3HYECKUX BEITUYMH C WCIIOIH30BAaHHEM
OpSIMBIX ~ M3MEPEHH:  TpU  3TOM
KOHCTPYHPOBATh YCTaHOBKY,
(buKCcUpoOBaTh PE3yJAbTATHl TOJYYCHHOM
3aBUCHMOCTH (DU3MUYECKUX BEIMYUH B
Bujae Tabmui u  TpaduKOB, JeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIICIOBAHUS;
I1P630) co0Jro1aTh npaBuja
0e30MmacHOro TpyJaa MpU IPOBEIECHUU
UCCIIC/IOBAaHUI B  paMKax yd4eOHOro

9KCIIEPUMEHTA, yueOHO-
HCCIEI0BAaTEILCKOM u IIPOEKTHOM
eI TEIILHOCTH c HCIIOJIE30BaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB n

J1a00paTOPHOTO 0OOPYIOBAHMUS;

[1P631) pemarb pacuéTHbE 3adaydl C
SIBHO 3aJ]aHHON (DU3UYECKON MOJENbIO,
UCTONB3ysd  (PU3MUECKHE 3aKOHBl U
MPUHIUIIBI; HA OCHOBE aHAJIM3a YCIIOBHS
3aJauu BbIOUPATh (PU3MUYECKYIO MOAEIb,
BBIICNATh  (PU3UYECKHUE BEIMYUHBI H
dbopmynel, HeoOXoauMmble — ans €€
pelieHus, MPOBOAMTH  pacy€Tbl U
OLIEHUBATh PEATHHOCTh  TOJYYEHHOTO
3Ha4YeHHUs1 PU3NUECKOM BETMUUHBI;
[1PG32) pemaTh KayecTBEHHBIE 3a/JayM:
BBICTPAaNUBaTh JIOTHYECKHU
HETMPOTUBOPEUHBYIO HETOYKY
paccyXKJIeHui ¢ OMopoil Ha M3yueHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (pru3myeckue
SIBJICHMS,

[1PG33)ucnons3oBaTh NOpHU  pEIICHUU

y4eOHBIX 3a1a4 COBpPEMEHHBIE
MHQOPMAIIMOHHBIE ~ TEXHOJIOTHH  JUIS
MIOUCKA, CTPYKTYPHPOBAHHS,
UHTEpIIPETallid W TPEJCTABICHUS
yueOHOi U HAYYHO-TIONYJISIPHON
nHpopManuu, MOJTY9CHHOU u3
pPa3NUYHBIX HMCTOYHUKOB, KPUTHUECKH
aHAIM3UPOBAThH MOJTy9aeMyIo
nH(pOpMaIHIO;

[1P634) 00BACHITH IPUHITUTIBI JEHCTBUS




MallliH, 0OpUOOPOB M  TEXHUYECKUX
YCTPOWCTB;  Pa3iM4arh YCIOBHS WX
0€e30macHoro UCTIOJIb30BaHUS B
MTOBCETHEBHO JKU3HU;

[1P635) mnpuBOAWTHL MNpPHUMEPHl BKIIAAA
POCCHICKMX ¥ 3apyOeKHBIX YYEHBIX-
¢u3MKOB B pa3BUTHE  HAyKH, B
OOBSICHEHUE TIPOIIECCOB OKPYIKAIOIIETO
MHUpa, B  Ppa3BUTUE  TEXHUKH H
TEXHOJIOTHIA;

[TP636)ucnons3oBaTh TEOPETUUECKHUE
3HaHUS 10 (U3UKE B TIOBCEIHEBHOM
KHU3HH JUId oOecrieyeHus Oe301aCHOCTH
npu oOpameHur ¢ npubopamMu  H
TEXHUYECKUMH  YCTPOWCTBAMH,  JUIS
COXpaHCHHS 3JIOPOBbSI U COOJIIOJCHHS
HOPM  DKOJIOTUYECKOTO TIOBEICHUS B
OKpYJKaroleH cpene;

[1P637) paboratb B  Tpymme C
BBIINIOJIHEHUEM Pa3IMYHBIX COIHAIBHBIX
poJeii, IuTaHupoBaTh padoTy TPYIIIHL,

PaLOHATBEHO pacnpenensTh
00513aHHOCTH " IUTAHUPOBATh
JeSATEIbHOCTD B HECTaH/IapTHBIX

CUTyaluiaX, aACKBATHO OLICHUBATH BKJIA/
KQXJIOTO W3 YYaCTHUKOB TpYIIbI B
pelIeHNE pacCMaTpUBaEMOi MPOOIIEMBI.

MexaucuUIINHAPHBbIE 32/IaHUA NPAKTHYECKO HANIPABJIEHHOCTH

Tabnuma 2
Ne pazjnena, TeMbl Koabt BapuaHThI MeKIHCUMIVIMHAPHBIX 3aaHUI
o0pa3oBaTe/IbHbIX
pe3yJbTaToB

Paznen Ne 2 Mexanuka JIP1.1;2.1;3.1;4.1; CocraBieHue CTPYKTYPHO-JIOTUYECKOU CXEMBI
Tema 2.2 Jlunamuka 5.1; Mexanudeckoe NBIDKECHHUE.

6.1;7.1,7.8,7.9,7.10; | e e

8.1-8.3 “

YIIal.1-1.4;2.1-

2.8;3.1-3.3

YKnl.1-1.2;2.1

YPnl.1-1.4;2.1-

2.4;3.1-34

I1P6 4,6

OK 02,04
Pasznen Ne 3. JIP1.1;2.1;3.1;4.1; Onwupasicb Ha MaTepHaibl yueOHHKa, CXeMbl U Tpaduku
MOJIEKVYJISIPHAS 5.1; JUIST  M30TPOIIECCOB, YCTAHABIMBUTHL T CBSI3HM MEXIY
OU3UKA U 6.1;7.1,7.8,7.9,7.10; | pa3nuuHbIMH TEpMOAMHAMUYECKUMHU (Q — KOITUYECTBO
TEPMOJ/IMHAMUKA 8.1-8.3 teroTel, U — BHYTpEHHSs SHeprus, A — pabora) u
Tema 3.1 Vilol.1-1.4;2.1- Makpockonuueckumu napamerpamu (T — remneparypa, p
OCHOBBI MOJIEKYJISIPHO- 2.8;3.1-3.3 — naBieHue, V - obvem). Ha 3TOoM sTame mpoBoauTCs
KHUHETHUYECKON TeOpuu VKol.1-1.2;2.1 aHanmM3 anuabaTHOro Mpoliecca, Kak m3omporecca (Q =

YPol.1-1.4;2.1- const). Mccrnemyst KakIplii M30IMPOIECC B OTAEITLHOCTH

2.4;3.1-3.4 (M30XOpHBII, n300apHBIi, N30TEPMUUECKUN u

I1P6 2,3,4,5 annabaTHbIN), MIPOBOJTUTCS OAPOOHBIN aHaIIN3




OK 02,04

YCTaHOBJICHHBIX B3aHMOCBSI3el C TOYKHN 3pCHUA
tepmoanHamMuku. MHpopmamus oTtoOpaxkaeTcss B BHIE
CTPYKTYPHO-JIOTUYECKOM CXEMBI:

[lpumeHeHne TEpBOro 3aKOHA TEPMOJUHAMUKH K
U30IIpoLIeccam

Hsoxopsii V = const Haorepsisiccxitii T = const
))' a ) ):‘ Q = Al k
A‘ BEL TS, B0y 1Y [Mepenannoe xommectso
e il oA O S
ieprit s PAOOTH TA30M.
p = const  |AmnaGarii Q=0
Ermsag st
Q =AU+A' 'u-‘m‘ K AU=A i'l,uu::uvnml
K g
i Ve
v V" |noaysaer ras maér na . ... |Cucrema Terioinommposana 1
[R— siyTpenneit IIMCHCHIC YHCPTHIE NPOHCXOTT
PaGOTH 1P NOCTORHHOM paborst
Pazmen 4 JIP1.1;2.1;3.1;4.1; 1 Hcnonw3yss nBe KaTylIKH, OAHA M3 KOTOPBIX
OJIEKTPOAMHAMUK | 5.1; IIOJICOEIMHEHA K UCTOYHUKY TOKa, a APyras 3aMKHyTa Ha
A 6.1;7.1,7.8,7.9,7.10; | amnepMeTp, YUCHUK HU3y4all SIBICHUE 3JIEKTPOMArHUTHON
Tema 4.3 MarautHoe 8.1-8.3 WHIYKIUU. Ha  pwuc. 1 MpeACTaBICHA cxema
nouie. Vilol.1-1.4;2.1- JKCIIEPUMEHTA, & Ha PHUC.2 — IMIOKa3aHUs aMIlepMeTpa
DneKTpOMarHuTHast 2.8;3.1-3.3 JUIsl MOMEHTa 3aMblKaHMs 1enu ¢ kKarymkow 1 (1), ans
WHIYKIUA VKol1.1-1.2;2.1 YCTaHOBUBLIEIOCS IMOCTOSIHHOTO TOKA, IPOTEKAIOIIETO
VPol.1-1.4;2.1- yepes KaTymky 1 (2), u 1uist MOMEHTa pa3MbIKaHUS LU C
2.4;3.1-34 karymkoi 1 (3).
I1P6 1-12 pre.
OK 02,04
Pmc. 2
0] (2 (&)
U3 MIPEITI0KEHHOTO nepeyHs
BEIOCPUTE ABA YTBEPIKICHHUS, COOTBETCTBYIOIIUX
OKCIIEPUMEHTATbHBIM  HAONIONCHUAM. YKaXUTe HX
HOMeEpa.

1) B MOMeHTHI pa3MblKaHMsI M 3aMbIKaHHs ILIETH B
KaTyIlKe 2 BO3HUKAET NHAYKIIMOHHBIN TOK.

2) Cwia MHAYKIIMOHHOTO TOKA 3aBUCUT OT BEITUYHHBI
MarHMTHOT'O TIOTOKA, IPOHU3BIBAIOIIETO KATYILKY.

3) B mocrosHHOM  MarHuTHOM  TIojie  CHja
MHAYKIMOHHOTO TOKa B  Karymke2  IPUHHUMAET
MaKCHMaJbHOE 3HaYEHHE.

4) DxcnepuMeHTaJdbHAasg  YCTaHOBKAa  IO3BOJISET
HaO0/IaTh BO3HMKHOBEHHE HMHIYKIIMOHHOTO TOKa B
KaTyIke 2.

5) BenuunHa WHIYKIMOHHOTO TOKAa 3aBUCHUT OT
MarHMTHBIX CBOMCTB Cpebl

Pemienue.

1. Beppuo. B omnbite Habmomamoch MOSIBICHUE
I/IHI[yKL[I/IOHHOFO TOKa HpI/I 3aMbIKAHUN H paSMBIKaHI/II/I
LIETH.




2. HeBepno. B ombiTe He Habmoganmu u3MEHEHHE
MarHuTHOTO MOTOKa.

3. HeBepHo. Ecinum MarHuTHOe moje Karywiku 1 He
MEHSJIOCh, TO B KaTyIIKE 2 TOK HE BO3HUKAJL.

4. BepHo. DKCHEpUMEHTAIbHO  OOHAPYKHBAJIOCH
SIBJICHUE 3JIEKTPOMAarHUTHOW UHTYKLIUH.

5. HeBepno. B omnbiTe HE MEHSAJIM MArHUTHBIE
CBONCTBA BEILIECTBA.

2. TloCTOSIHHBI MAarHHT CEBEPHBIM IOJIOCOM
BHOCAT B  KaryliKy, 3aMKHYTylO  Ha
raJlbBaHOMETp (CM. pHC.).

Ecau BHOCUTH MarHuT B KaTyliKy HOKHBIM ITOJIFOCOM
C TOH Xe CKOPOCTBIO, TO IIOKa3aHHA TaJIbBaAaHOMETpA
GYHYT MMPUMEPHO COOTBCTCTBOBATH PUCYHKY

Pemenmue.

[To 3akony ®apages DJIC MarHUTHOW WHIYKIIUU
3aBUCUT TOJBKO OT CKOPOCTH HM3MEHEHHS MAarHUTHOTO
notoka. CreoBaTeNbHO, BETUYNHA MHAYKIIMOHHOTO TOKa
3aBUCHUT TOJIBKO OT CKOpPOCTH NE€pEeMEIleHHs] MarHuTa. B
3aBUCUMOCTH OT  HAaNpaBlieHWs TMIOJIOCA, 3aBUCHUT
HalpaBJI€HUE MArHUTHOTO TOJIA, a, CJEeJO0BATEIbHO, M
HalpaBJeHHWE TOKa B Karymike. Takum o0pa3om, eciu
BCTaBJIATh MAarHUT B KaTyIIKy MPOTHUBOIOJIOXKHBIM
TIOJTFOCOM, HO C TOM € CKOPOCTHIO, MBI JIOJDKHBI YBUACTH
MOKa3aHUsl rajJbBaHOMETPa, COOTBETCTBYIOIIME PHUCYHKY
2.

OtrBert: 2.

1) ) 3) 0 4) 0

Rt Rt Rt

¥ ¥ v ¥ v

Hcnonbe3yst KaTymiky, 3aMKHYTYIO Ha amIepMeTp, H
MOJIOCOBOM  MAarHUT, yYEHWK  HW3ydaldl  sIBJICHUC
AIIEKTPOMArHUTHOM WHAYKIINU. Ha pPUCYHKE
MIPEJICTABJICHBI PE3yJIbTaThl OMbBITA JUI CIydas BHECCHUS
Marauta B Karymky (1), s ciiydas TOKOSIIETrocs
MarHuTa (2) W IS ciydash BBIHECEHHUS MarHuTa W3
KaTYILIKH (3).




1 ()

Bribepure IIPEITIOKEHHOTO
nepeyHs ABAa YTBEP)KIACHUS, KOTOPBIE COOTBETCTBYIOT
pe3yiibTaTtaMm MIPOBEIEHHBIX JKCIIEPUMEHTAIBHBIX

HaOII0ICHUH. 3auIIrTe B OTBETE UX HOMEpA.

1) BennunHa WHAYKIMOHHOTO TOKAa 3aBUCUT OT
rEOMETPUYECKUX PAa3MEPOB KaTYLIKH.

2) BenvunHa UWHAYKIMOHHOTO TOKAa 3aBUCHUT OT
CKOPOCTH WU3MEHEHUs MarHuTHOTO IIOTOKa,
IIPOHU3BIBAIOLIETO KaTYIIKY.

3) B noCTOSIHHOM MarHUTHOM I0J€ MHAYKIMOHHBIN
TOK B KaTYyILIKE HE BO3HUKAET.

4) HampaBneHre HHIYKIMOHHOTO TOKA 3aBHCHUT OT
TOT'0, BHOCSAT MarHuT B KaTYyILLKY WJIA BBIHOCAT U3 HEE.

5) BennuunHa MHIYKIMOHHOIO TOKAa 3aBUCUT OT
MarHMTHBIX CBOMCTB MarHuTa.

Pemenue.

1. HesepHo. B omplTax mnapaMmeTrpel KaTylIKH He
WU3MEHSIIN.

2. HeBepHo. B ombiTax He MeEHSIH
M3MEHEHHUS MarHUTHOT'O MIOTOKA Y€pe3 KaTyIIKY.

3. Bepno. Bo BTOpOM oOmBITE MarHUTHOE TMOJiE HE
MEHSJI0Ch, MHAYKIIMOHHBIN TOK HE BO3HUKAJL.

4. Bepno. Ilpu BHeceHMM U BBIHECEHMM MarHuTa
HarnpaBJIeHUEe UHIYKIIMOHHOTO TOKa OBIJIO Pa3HBIM.

5. HeBepHo. B onbITax MarHuT He MEHSJIN.

OtrBeT: 34.

CKOPOCTh

Paznen 4
OJIEKTPOIMHAMUKA
Tema 4.3 MaruutHoe
oJe.
DJIEKTpOMarHuTHast
WHIYKIHUS

JIP1.1;2.1;3.1;4.1;
5.1;
6.1;7.1,7.8,7.9,7.10;
8.1-8.3
VIiol.1-1.4;2.1-
2.8;3.1-3.3
VKol.1-1.2;2.1
VPol.1-1.4;2.1-
2.4;3.1-3.4

IIPo 1-12

OK 02,04

[IpodeccuoHallbHO OPUEHTUPOBAHHOE COJIEPKAHUE!
3anoyiHeHne JTOruYecKor cxemMbl CaMOMHAYKIIUS
SBnenne caMOMHIYKIMU. THITYKTHBHOCTD

Ecnu cuna Toka B
KaTyLuKe
n3meHsaeTcA

v

BUTKM KaTyLwKun

NPOHN3bIBAIOTCA
N3MEHALWMMCA MAarHUTHbIM
NOTOKOM «COBCTBEHHOrO»
MArHUTHOro nona

\4

N3meHsatoweecs
MarHuTHoe none
nHayumpyet D[C c aToW

e KaTyuwke
v |




MHAyKumnoHHoe
3NeKTpUYecKoe none
BCerga npenaTcTeyeT
W3MEHEHUIO TOKA B
KaTywkKe (npasuao JleHua

v !

OnbiTbl no HabnogeHMIo
npoasnexHua 34C
CaMOVHAYKLUK Npu
3aMbIKaHUM U Pa3MbIKaHUK
uenu, cogep:aluen

MNHAYKTUBHOCTb

fAsneHune
CaMOUHAYKLMMU
noAo6HO ABNEHUIO

nHeouunn

Pazgen 5. KOJIEBAHU A
M1 BOJIHBI

Tema 5.1 Mexannueckue
Y 3JIEKTPOMAarHUTHBIE
KoJe0aHus

JIP1.1;2.1;3.1;4.1;5.

1;
6.1;7.1,7.8,7.9,7.10;
8.1-8.3
VIInl.1-1.4;2.1-
2.8;3.1-3.3
YKnl.1-1.2;2.1
YPnl.1-1.4;2.1-
2.4;3.1-34

I1P6 2-6,11,12

OK 02,04

CocraBnenue CTPYKTYPHO-JIOTHYECKON CXEMBI

Mexanuueckue KoJjiebanus

Mexaxuseckme koneSanms —
BEWAKERRA. 0Tt NOETCLRCTLS 8 RBOLTRAR(T2R “epes 406K N YT BPeme
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Tema 5.2 Mexannueckue
Y 3JIEKTPOMAarHUTHBIE
BOJIHEI

JIP1.1;2.1;3.1;4.1;5.

1
6.1;7.1,7.8,7.9,7.10;
8.1-8.3
VYIInl.1-1.4;2.1-
2.8;3.1-3.3
YKnl.1-1.2;2.1
YPnl.1-1.4;2.1-
2.4;3.1-34

I1P6 7,8,9,10
OK 02,04
[1K4.2

CocraBieHHE JIOTHYECKOM CXeMbl MeXaHH4YecKHe
BOJIHbI

MexaHM4ecKUe BOHbI — PACTPOCTPAHEHNE KOAEDaHMA OT TOYKM K TONHE CPEAbLL.
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2. KoMIu1eKT 011eHOYHBIX CPeCTB
2.1. 3aganus I TEKYLIEro KOHTPOJIA

Paznen 1 Mexanuka ¢ 3JieMEHTaMU T€OPUU OTHOCUTEILHOCTH
Tema Kunematuka

3AJAHHUE Ne 1 (TeopeTrueckoe)

WHceTpykiys 10 BBIIIOJIHEHUIO: 3aJJaHUE COCTOUT U3 9 MyHKTOB, IPOUYUTANTE, JaiiTe OTBETHI, pELIUTE
3a/laHue, eciiu 3TO TpedyeTcs.
1 Jate onpenenenue: Ilyth - ....
2. Buapl IpsAMOJIMHENHOTO JBUKECHHUS :
a) 0)
3. My ynan ¢ BBICOTHI 3M, OTCKOUYMJI OT IoJia M ObUT No¥iMaH Ha BeicoTe 1M. Halinute nyTs u
nepeMenieHue.
4. Ilepeuncinte U3y4eHHbIE BEKTOPHBIE BEINYHMHBI:
5. ®opmyia s pacdera ckopoctu umeet B V = 2+3t. Uemy paBHBI Ha9allbHAsI CKOPOCTh B YCKOpeHHUe?
6. Halingute neHTpoCcTpeMUTEIbHOE YCKOPEHHE, €CIIM CKOPOCTh paBHa 20M/c, a paguyc 100m.
7. [lepeuncnure puznyeckre BEIMYNHBI, BXOSIIUE B JAaHHYIO (OPMYITY:
S= Vot + at?/2
8. UTo MbI OIIauMBaEM B caMoJIeTe, MyTh WU MepemelieHue?
9. Matb onpenenenne MarepuaiibHas TOUKa -

JTaJI0OH OTBETA:

1. —»5To nnMHa TpaeKTOpPUH, MPONIEHHON TEIOM. P=1

2. a)paBHOMEpPHOE B) paBHOYCKOPEHHOE P=2

3. Ilytb 4m, nepememnieHne 2 M P=3

4. TlepemernieHue, yCKOpEHHE , MTHOBEHHAs! CKOPOCTb P=3

5. Vo=2v/c? a=3 m/c? P=3

6. 4 wm/c? P=3

7. IlyTth, HauanbHAS CKOPOCTh, BPEMSI, YCKOPEHUE P=3

8. Ilytw P=1

9. Mopaens Tena, pazMepaMu KOTOPOH MOXKHO MpeHeOpedb, Ha3bIBAIOT MaTepUATBHON TOYKOM.
P=1

Kpurepun orenku:

B 3aBucumMmocTH ot uncia IMMPaBUJIBHBIX OTBCTOB BLICTABJIACTCA OLICHKA I10 HHTHG&HHBHOﬁ mKaje.
Ha ocHOBaHuM 3KCNIEpUMEHTAILHON TPOBEPKH MPEITIaraeMbIX 3aIaHUN PEKOMEHAYETCS
CIIEeyIOIas IIKaia MepeBo/ia pe3yIbTaToB MPOBEPKU 3HAHUN C TIOMOIIBIO 33/IaHU C BRIOOPOM
OTBETA B OIIEHKU MO MATHOAJILHON CUCTEME:

Yucno 6aju1oB: Ornenka
0-11 1



12-13
14-15
16-17
18-20

OGN WN

Paznen 1 Mexanuka ¢ 3jieME@HTaMH TE€OPUU OTHOCUTENbHOCTH Tema Jlunamuka

TecTroBas padora Nel
Tecm cocmoum u3 4 eapuanmos, no 15 3a0anuii 6 xadxcoom szadarnuii. Ilpesicoe, yem npucmynums K e2o
8bINOIHEHUIO, nodymaime, 6 HeMm 3aKI0YaAemcs CMbICA 3a0anus. Beinoanas 3adanus, HeobxoO0umo
8b10pamv 0OUH NPABUTLHBIL OMEem, TUOO0 OONUCAMb NPONYUWEeHHbLE NOHAMUSL, PEUmMb 3a0auy.

Bapuant 1
1. ABTOMOOMIIb IBUYKETCS] pABHOMEPHO U MPSIMOJIMHENHO CO CKOPOCTHIO V
(puc. 1). Kakoe HampaBiieHMEe MMeET paBHOACHUCTBYIOLIAs BCEX CHII, 1
IIPUJIO’KEHHBIX K aBTOMOOMITIO?

A.1 B.2. B.3. I.4 . F=0.—

2. Ha pucyHke 2 mpeacTaBieHbl HANPaBICHUS BEKTOPOB CKOPOCTH V H
yckopeHuss a Ms4a. Kakoe u3 NpelICcTaBIEHHbIX Ha pUCYHKe 3
HallpaBJI€HUM HUMEET BEKTOpP PpPAaBHOJEHCTBYIOIEW BCEX  CuUJI,

IPUJIOKEHHBIX K MsUYy?
A.1l. B.2. B.3. T.4. 1.5

Puc. 1

3. Kak Oyner nBuratbcs Te€0 Maccoi 2 Kr moj aeictBueM cuiibl 4 H?

A. PaBHOMEpHO, CO CKOPOCTBIO 2 M/C. 2 Puc. 2
B. PaBHOYCKOPEHHO, ¢ yCKOpeHHeM 2 M/c2,
B. PaBHOYCKOpPEHHO, ¢ yckoperueM 0,5 m/c?. 1 3
I'. PaBHOMepHO, co ckopocThio 0,5 M/c.
2 5
JI. PaBHOYCKOpEHHO, C YCKOpEHHEM 8 M/C”. A
Pue. 3

4. J1se cunbl F1=3 H u F2=4 H npunoxeHs! kK 0IHOHN Touke Tena. YToI MexXay BekTopaMu Fi
u F2 pasen 90°. Uemy paBeH MOAY/Ib paBHOAECUCTBYIOLIEH 3TUX CUII?
A.7H. B.1H. B.5H. T. 7 H

. Cpenn orBeToB A—I" HET IPaBUIILHOTO.

5. [Ilap, mogBEMIEHHBIN HAa HUTH, JBHXKETCS PAaBHOMEPHO MO OKPYXHOCTH B
ropu30HTaNIbHON TIocKocTH (puc. 4). Kakoe HampaBieHue MMeeT BEKTOP
PaBHOJECHCTBYIOLIEN BCEX MPHIIOKEHHBIX K HEMY CHJI?

A F=0. — b.1. B.2. TI.3. .4

6. Ha pucyHKe 5 moKa3aHbl HaNpaBJIeHNE M TOUKA MPUIIOKeHHs BekTopa 1,
CHJTBI
neicTByromel npu ynape Msya. Ha kakom U3 pucyHKoB (pHc. 6) IPpaBHILHO MMOKAa3aHbI

Puc. 4

HaIpaBJICHUE U TOYKA MPUJIOKCHUST  —
CHITBI TpeTheMy 3akony HproToHa? F 2, Bo3HUKaromieil npu B3auMOACICTBUU 10

Al b.2. B.3. TI.4. J.Cpenu pucyHKkoB 1—4 HET MpaBUIBHOTO.

Pue. §



by
Pl
"

Puc. &

7. Y mnoBepxHocTH 3emid (T. €. Ha pacCcTOSIHMM R OT ee LieHTpa) Ha Telo
JICUCTBYET cujia BceMUpHOTo TAroteHus 36 H. Uemy paBHa cuiia TSATOTEHUS,
JIEMCTBYIOIAsl HA ATO TeNO Ha paccTosiHUU 2R ot nenTpa 3emau?

A. 18 H. b. 12 H. B.4 H. I'.9H. J. 36 H.

8. Cuuia rpaBUTAIlMOHHOTO B3aMMOICUCTBUS MEXK/1y ABYMS IIapaMu MaccaMu M1=My=1 kr Ha
paccrosinuu R paBHa F. Uemy paBHa cujia TpaBUTAIIMOHHOTO B3aUMOACHCTBUS MEXKIY IIIapaMu
MaccaMH¥ 2 ¥ 1 KT Ha TaKkOM Ke

paccrosinuu R npyr ot npyra?

A. F. B.3F. B.2F. I 4F. . 9F.

9. ITox nefictBueM cuiibl 2 H npykuHa yaiauHuiaach Ha 4 cM. YeMy paBHa jKE€CTKOCTb NPYKHUHbI?
A. 2 H/m. B.0,5H/™M. B.0,02H/m. I.50H/m. [.0,08 H/m.

10. BpycoK JIeXUT HETIOABMKHO Ha TOPU3OHTAJIbHON M1aTdopMe, IBUKYILEHCS paBHOMEPHO U

MIPSIMOJIMHEMHO cO CKOpOCThIo V (puc. 7). Kakoe HampaBieHrne nMeer
b B —  CHJIBI TPEHHUS,
BEKTOp JEHCTBYIOIIEH Ha OpyCOK?

mp

A. Fmp 10, B. 1. B.2. r.3. . 4

Prc. T

11. Kak u3MeHHUTCs cujia TPEHUS CKOJIbKEHUS TPU ABMXKEHUU OpycKa 10 TOPU30HTAIbHOU
IIOBEPXHOCTH, €CJIM IIPU HEU3MEHHOM 3HAYEHUU CUJIbI HOPMAJIBHOIO JaBJICHUS IIIOIIA/(b

CONPUKACAIOIINXCS TOBEPXHOCTEN YBEJIIMUNTD B 2 pasza?
A. He usmenwurces.
b. YBenuuutcsa B 2 pasa.

B. YMenbmmTcs B 2 pasa.
I'. YBenuuurcsa B 4 pasa.
. YMenbmuTca B 4 pasa.

1.2  Opun KupnHUY NOJOKWIM Ha APYroil U nmoaOpocuiIn BepTuKaibHO BBepX. Korna cuna nasnenus
BEPXHET0 KHpPIUYa Ha HIDKHUN OyzeT paBHa HYMI0? CONMpOTHBICHHEM BO3IyXa MpeHeOpedb.

A. Tonpko BO BpeMs IBUKEHHUS BBEPX.

b. Tonbko BO BpeMsi IBUKCHUS BHU3.

B. Tonbko B MOMEHT IOCTUKEHUSI BEPXHEHN TOUKH.

I'. Bo Bpems Bcero nosiera He paBHA HYJIIO.

J1. Bo Bpems Bcero mojeTa nociie Opocka paBHa HYITIO.



13. Moaynb cKOpOCTH Tela, ABHKYILErocs MPsIMOJIUHEIHO, U3MEHSIICS CO BPEMEHEM T10 3aKOHY,
npezcTaBiIeHHOMY rpaduuecku Ha pucyHke 8. Kakoit u3 rpadukoB, npuBeIeHHBIX HA pUCYHKE 9,
BBIpaXKaeT 3aBUCUMOCTh OT BpEMEHH MOAYJIsS paBHOAeHcTBYtomIel F Bcex cuil, aeiicTByIOIIMX Ha Teno?
A.1.b5.2.B.3.T. 4. . F=0.

14.  KaxoBa nomkHa OBITh HaYaJIbHAS CKOPOCTh VO TeTa, HallpaBJICHHAS MapaJUIeIbHO
MOBEPXHOCTU 3eMJIU B TOUKE, HAXOAAIIEICS 3a npeesiaMu aTMochepsl, 4TOObI OHO

JIBUTAJIOCh BOKPYT 3eMJiid 10 Tpaektopuu 2 (puc. 10)?
A. vo<7,9 km/c. B. Vo=7,9 km/c. B. 7,9 xm/c<vo<11,2 km/c. v

I". vo=11,2 xm/c. 1. vo>11,2 xm/c.

13. JIu¢t nogHuMaetcs ¢ yckopeHreM 1 M/c?, BeKTOp yCKOPEHHMs HaIpaBIie:
BEPTUKAJIBHO BBEpX. B nmudrTe Haxomures Teno, macca KOToporo 1 KT "
Uemy paBeH Bec Tena? YCKOpEHHE CBOOOJHOTO TaJICHUS TPHHST

paBHbIM 10 M/c2.
A [0r0.

J 4

1 2

Puc. 8

Puc. 9

Puc. 10



Bapuanr 2
1. Ilpu nBMkEHUH MapamroTUCTa CyMMa BEKTOPOB BCEX CHJI, JIEMCTBYIONIMX HA HETO, paBHa Hyt0. Kakoii
13 rpaKOB 3aBUCUMOCTH MOJIYJIS CKOPOCTH MAPAIIIOTHCTA OT BpeMeHU (puc. 1) COOTBETCTBYET
3TOMY JBH)KEHUIO?
A.1l. B.2. B.3. TI.4. [.CpeurpapukoB 1—4 Takoro HerT.

Y v Y “I

0 =t =t g -t 0 -t

Puc. 1

2. Ha pucynke 2 npeacTaBiieHbl HalpaBiIeHUs] BEKTOPOB, CKOPOCTU V U YCKOPEHHUs a v
Msya. Kakoe W3 InpencTaBieHHBIX HAa PUCYHKE 3 HAINPABICHUM HMMEET BEKTOP

PaBHOJIEHCTBYIOIIEH BCEX CHJI, IPUIIOKEHHBIX K MSUYy?
A.1l. Bb.2. B.3. TI.4. 1.5

24

3. Kak Oyzer aBurartbes Teno Maccoi 8 Kr moj aeiictBuem cuibl 4 H? Puc. 2
A. PaBHOMEpHO, CO CKOPOCTBIO 2 M/C.

B. PaBHOYCKOPEHHO, ¢ yCKOpEeHHEM 2 M/c2,

B. PaBHOYCKOpEHHO, ¢ yckoperueM 0,5 m/c?. ” 1

I'. PaBHOMEpHO, co ckopocThio 0,5 m/c.

JI. PaBHOYCKOpEHHO, C ycKOopeHHeM 32 M/c?, 2 2
4. l1ee cunbl F1=2 H n F2=4 H npuiioxeHsl K OJHON TOYKE Tea. YTOJ MEXIIY 3

F 1 u F 2 paBen 0°. Uemy paBeH MOJyNb PaBHOACHCTBYIOIIEH 3TUX CHIT? Puc. 3

A.6 H. b.2H. B.30H. TI.20H.

. Cpenn orBeToB A—I" HET IPaBUIILHOTO.

5.Camoier BO BpeMs BBIIIOJIHEHUS «MEpPTBOM METIN» JBUXKETCA

pPaBHOMEPHO 10 OKpYXHOCTHU (puc. 4). Kakoe HanpaBieHue UMeeT BEKTOP
PaBHOJIENCTBYIOIIEH BCEX MPUIIOKEHHBIX K HEMY CUIT?

A FUOO. ™ b.1. B.2. TI.3. .4 /

N

—

6. Ha pucynke 5 mokasaHbl HalpaBIeHHe U Todyka mpuioxkenus F1,¢
BEKTOpA CUJIbI

KOTOpoM 3emiist JielicTByeT Ha JIyHy 1o 3akoHy BceMHpHOro TsaroteHus. H:
- Puc. 4
PHUCYHKOB (puc. 6) MPaBUIBHO MOKA3aHbl HAIIPABJICHNE M TOYKA MPUIIOKEHHUS CUIIBI F 2

BO3HUKAIOILEH TP B3aUMOJEHCTBUM 110 TpeTheMy 3akoHy HproToHa?
A. 1. b.2. B.3. T.4.

. Cpenu pucyHKkoB 1—4 HET MpaBUIIBHOTO.
7. Y mnoBepxHocTH 3emiu (T.e. Ha paccTosHUUM R OT ee IeHTpa) Ha Tejo =
v A
neicTByeT cuina BcemupHoro TsaroreHus 36 H. Uemy paBHa, cuiia TAroTeHus, @ % >

JEHCTBYIOIIAs HA ATO TEJI0 Ha paccTosiHUU 2R ot moBepxHocTu 3emun?
A.9H.B.12H.B. I8 H.T. 36 H. JI. 4 H. o 5

© o O 0Ol Go
1 2 3 4

Puc. 6



8.Cuia TpaBUTAIMOHHOTO B3aUMOJCUCTBUS MEXIy JABYMs IIapaMd MaccamMu Mi=My=1 Kr Ha
paccrosHun R paBma F. Uemy paBHa cuiia TpaBUTALMOHHOTO B3aUMOJIECHCTBUS MEXIYy IIapaMu
Maccamu 3 U 4 KT Ha TaKOM ke pacctosiHuu R npyr ot npyra?

A.TF. B.49F. B.l44F. rr. I.12F.

9. [Ipyxwuna xectkoctbio 100 H/M pactsaruBaercs cumoit 20 H. Uemy

PaBHO yJJTMHEHUE MIPY>KUHbBI?
A.5cm. B.20cm. B.5wm. I'.0,2 cm.
H. Cpenau otBeToB A — ' HET MPaBUIIBHOTO.

10. bpycok nBHKETCS paBHOMEPHO BBEPX I10 HAKJIOHHOM INIOCKOCTH Puc. 7
(puc. 7). Kakoe HanpaBiieHHE UMEET BEKTOP CHUJIbI TPEHUS?
A. L B. 2. B. 3. Ir.4.  J.F mp=0.
11. Kak u3MeHHTCSI cujia TPEHUS CKOJILKEHHUS TP JIBMDKCHUU OpycKa Imo A
TOPU30HTAIILHON TOBEPXHOCTH, €CJIM CUITYy HOPMAJIBHOTO JIaBJICHUS YBEIUYUTh
B 3 paza?
A. YBenuuutca B 3 paza. b. YMmenbmutes B 3 paza. B. YBenuuutcs B 9 pas.
I'. YMmenbmutes B 9 pas. J. He usmenurcsi.

-"I F F
n——— - g
1

t g
Fs 3 4
PHc. 9

Puc. 8

12. Kocmuueckuil Kopabib TMOCIe BBIKJIIOYEHHS PAKETHBIX
JBUTATEJIEN IBUKETCS BEPTUKAIBHO BBEPX, JOCTUIaeT BEPXHEU
TOYKH TPACKTOPUU U .
:3aTeM JBIDKETCA BHU3. Ha KakoM y4acTke 3TO TPaeKTOPUU CHUJIA | ——
JABJICHHS KOCMOHABTa Ha KpECIO MMEET MAaKCHUMAaJIbHOE M
3HayeHue? ConpoTHBIEHNEM BO31yXa IpeHeOpeyb. x 2
A. Ilpu nBuKEHUU BBEPX.

b. B BepxHe TOUKE TPACKTOPHH.
B. IIpu nBu>keHUU BHUS.

I'. Bo Bpems Bcero mnoJjera cuia J1aBJIeHUs OJUHAKOBA U HE PaBHA
HYJIIO.
J. Bo Bpems Bcero mnojera cuiia JaBJICHUs paBHA HYIIIO.

(]

13. Moaynb CKOpOCTH Tena, JBHXKYLIErocs MPSIMOJIMHENWHO,
U3MEHSJICS CO BpPEMEHEM [0 3aKOHY, TIpaduK KOTOpPOTro
npencraBieH Ha pucyHke 8. Kakoii u3 rpadukoB, NpuBEIEHHbBIX
Ha pUCYHKE 9, BbIpa)kaeT 3aBUCHUMOCTb OT BPEMEHH MOMYJIS
paBHOzENCTBYIOIIEN F Bcex cuil, eiicTBOBABIIMX HA TEI0?

A. 1 b.2. B.3. TI.4. /.F=0.

Puc. 10

14. KakoBa 1o/mkHa ObITh HayaJIbHas CKOpocTh V0 Tena, HarpaBleHHAs MapajlIeIbHO MOBEPXHOCTH
3eMiH, B TOUKE, HAXOAALICHCS 3a IpeAeraMu aTMOC(ephl, YTOObI OHO IBUTaJIOCh BOKPYT 3€MIIH IO
TpaekTopuu 3 (puc. 10)?



A. vo<7,9 km/c. B. vo=7,9 xm/c. B. 7,9 km/c<vo<11,2 km/c. I'. vo=11,2 km/c. J.
vo>11,2 km/c.

15.JTudt omyckaercs ¢ yckoperueM 10 M/c? BepTUKaIbHO BHH3. B e HaxomuTes Teo,
Macca kotoporo 1 kr. Uemy paBeH Bec Tena? Y CKOpeHHE CBOOOHOTO MaJICHHS MPUHSTh
paBHBIM 10 M/c2.

A.0H.Bb.10H. B.20 H. I'. 1 H. I. Cpenu orBeToB A—I" HET npaBUIBLHOIO

(\'\ Bonpoe

v {234 |s|6|7 |89 [10]nn]i2|13]1s]15
Bapuanr
== alrlsfs|s|r|r|s|r|aflalalalals
lw 2 Blr|B|Aa|s|r|a|a|s |5 |A|a|a]|s (A

Kpurepun onenkmn:

B 3aBUCHMMOCTH OT YHMClIa MPABHIBHBIX OTBETOB BBICTABJISACTCS OICHKA IO MATHOAUIBHOMN
mkane. Ha OCHOBaHMHM  SKCIIEPUMEHTAJIBHOM  MPOBEPKH  IpelaracMbIX — 3aJaHui
PEKOMEHIyeTC sl CIIeAyIoIas MIKaja MepeBoja pe3yabTaToB MPOBEPKH 3HAHWUN C MOMOIIBIO
3aJlaHuii C BBIOOPOM OTBETA B OI[CHKH 1O MATHOALTHHON CHCTEME:

Ywucio npaBuiIbHBIX OTBETOB:

O1enka

0-3

4-5

6-8

9-11

12-15

o1 hOwODN B

Paznen 2. MOJIEKVYJISIPHA S ®U3MKA 1 TEPMOJNHAMUKA
Tema OCHOBBI TEPMOJUHAMUKHI
3anaHus A MHAMBUAYAJIBHOTO OIIpOca:

Bapuanr
ArperatHble COCTOSIHUSI BEIIECTBA
Kak Ha3biBaeTcs mpoliecc nepexona Ux TBEPAOTO COCTOSHUS B JKUIKOE

wNE e

MpeBpalleHnsl B Map KUAKOCTU JTaHHOW MAacChl, B3ATON MPHU TeMIlepaTrype KUIIEHUs
4. Kak Ha3bIBAETCS poriecc nepexojia BEIECTBA
KUJKOTO COCTOSIHUS B razoo0pa3Hoe

o

10 JHEPTHUI0

XapakTepucTUKa JBUTATENsl WIM YCTPOWCTBA, BBIPDAXKEHHAs B MPOLEHTaxX
Kak Ha3pIBaeTCs mpolecc nepexojia MX XKHIKOIO COCTOSIHMSL B TBEPIOE
O6o3HaueHue W €AUHMIIA U3MEPEHHs YAETbHOM TEIUIOTH IUIaBJIECHUS
®opmyna s Beruvcnenus KIIJ tenoBoro nsurarens

©ooN®

CDopMyna JJIsA BBIYHCIICHUA KOJIMYECTBA TCIIJIOTHI, HGO6XO}II/IMOI‘O JUTSA

VYerpoiicTBa, B KOTOPBIX TEIUIOBAs HEPrUsl TOIUIMBA IPEBPAIIACTCS B MEXAHUYECKY

10. ®opmyna  JuIs  BBIYMCICHHS  KOJNWYECTBA  TEILIOTHI, HEOOXOAUMOTO  JIst

IUIAaBIICHUS BEIECTBA JaHHOM MaccChl, B3STOM Ipu TEMIICPATYPC IJIABJIICHUSA

Tema ArperaTHble COCTOSIHUA BellecTBa U (pa3oBble Mepexoabl



HMHceTpyknms: TecT cocTosT U3 28 3ajaHuii ¢ BEIOOPOM IpaBuiIbHOTO oTBeTa. [Ipexae, uem
IIPUCTYIUTH K €T0 BBIITOJHEHUIO, IIOJYMAalTe, B 4EM 3aKIIIOYACTCs CMBICII 3aJaHUs

3a mnpaBWIbHBIA OTBET Ha BONPOCHl WJIM BEPHOE pEILIEHUE 3aJaud BbICTABISAETCS
HOJIOKUTEbHAS OLleHKa — 1 GaJnt.

3a HenpaBWJIBHBIM OTBET HA BOIPOCHI WJIM HEBEPHOE DPELIEHUE 3a/adl BBICTABIISAETCS
oTpuuarenbHas oueHka — 0 OamwioB. Bemonnss 3amaHus, HeoOXOAMMO BBIOpaTh OJUH
IIPABWJIBHBIN OTBET.

Tecm
1. B Kakux arperaTHbIX COCTOSIHHSIX MOYKET HAXOIUTHCS OJTHO U TO JKE€ BEIECTBO:
a) B )KUJKOM, TBEPAOM U ra3000pazHoM +
0) TONBKO B XKHUIKOM U Ta3000pa3HOM
B) TOJIBKO B JKUJIKOM H TBEPJIOM
2. B niporiecce miaBiieHUs] SHEPTHS TOTLTUBA PACXOyeTCsl Ha:
a) BBIJICJICHNE KOJMYECTBA TEIUIOTHl HArPEBAEMbBIM TEJIOM
0) pa3pylieHHEe KPUCTALTMUECKOM PEISTKH BellecTBa +
B) YBEJIIMUCHNE KHHETHUYECKOW YHEPTUU TeJa
3. B alltloMUHHEBOM CTaKaHE MOYKHO PaCILIaBUTh:
a) 4yryH
0) 30J10TO
B) IIMHK +

4. B aIfOMHHUEBOM CTaKaHE MOYKHO PaCIUIaBUTh:

a) OJI0BO +

0) menb

B) KeJe30

5. AmoMUHIEBOE, MEHOE U OJIOBSTHHOE TeJIa OJJMHAKOBOM MAcChl HATPETHI TaK, YTO KaXK0€
HaXOJUTCs MPU TeMIeparype 1aBieHus. Kakomy teny notpedyercs 60sbliee KOIUIECTBO
TETUTOTHI JUTS TITaBIICHHSL:

a) METHOMY

0) 0JIOBIHHOMY

B) aJIIOMUHHEBOMY +

6. Kakoe cBOMCTBO OTIIMYaeT MOHOKPUCTAJUT OT aMOp(HOTO Tema:

a) MPO3pavyHOCTh

0) aHU30TPOIHOCTH +

B) IPOYHOCTh

7. Kakoe u3 yTBEpKI€HUN CIIPABEUIMBO JJI KPUCTAJUIMYECKUX TEIl:

a) B PaCIOJIOKEHUH aTOMOB KPUCTAJUIa OTCYTCTBYET MOPSIOK

0) BO BpeMmsI TUTaBIICHHSI TEMIIEpaTypa KprcTaia H3MEHSETCS

B) aTOMBI KpPUCTAJUIa PACIIONOKEHBI YIOPSI0UEHHO +

8. BemiectBo coxpaHser o0beM, HO He coxpaHsieT popMy. ITO YTBEPKIEHUE COOTBETCTBYET
MO/IEJIH:

a) TOJBKO XKHUIKOCTH +

0) ToNBbKO Ta3a

B) Ta3a, )KHJIKOCTH U TBEPJIOTO Tela

9. BpoyHOBCKOE IBUYKEHHE YAaCTHIL MBUIBIBI B BOJIE OOBACHIETCS:

a) CyIIECTBOBAaHUEM CHII IPUTSHKCHUS M OTTAIKHBAHUS MEX/y aTOMaMH B MOJIEKYJIax

0) HaJIM4YKMEeM MUTATENIbHBIX BELIECTB B BOJIE

B) HEMIPEPBHIBHOCTHIO U XAOTUYHOCTHIO TETUIOBOTO JIBIKEHHSI MOJIEKYJT BOJIBI +

10. Kakoe u3 yTBepk1eHUI PaBUIIbHO:

1. Juddy3us HabmrogaeTcst TOIBKO B ra3ax U )KUAKOCTSIX.

2. Muddy3us Habmr0gaeTCs B ra3ax, KUAKOCTIX M TBEPABIX TeJax.



a) TOJbKO 1

0) Tonbko 2 +

B) 002 BEpHBI

') HET BEPHOI'O OTBETA

11. B xakux Tenax, TBEPABIX, KUAKUX WIH ra3000pa3HbIX, MPOUCXOTUT nuddy3us:

a) B TBEPADBIX, KUJKUX U Ta3000pa3HbIX +

0) TONBKO B KUIKUX

B) TOJIBKO B TBEPIBIX

12. Mopens, ciyxaias ajs AeMOHCTPallui BHYTPEHHETO CTPOEHHUS TE€J, YCTPOEHA CIIEYIOIINM
oOpa3om. Ha qHe kopoOku JiekaT MaJleHbKHE CTalbHbIE IapUKU. BHYTph CTEHOK KOPOOKHU
BCTPOCHBI 3JIEKTPOMAruuThl. Ilpu nmpomyckanuu yepe3 HUX MepeMEHHOT0 IEKTPUYECKOT0 TOKA
CTEHKU KOpPOOKHM HaUYMHAIOT 4acTO BUOPUPOBATH, yAapss MO LIapuKam, B pe3yJIbTaTe Yero
[IAPUKN HAYMHAIOT Xa0TUYECKU NIEpEeMeIaThCs M0 JTHY KOPOOKH, CTAIKHBASICh CO CTCHKaMU U
JIpYT ¢ APYroM. OTa MOJAEIb JIyUIlle BCEro WILTIOCTPUPYET MOBEACHNUE MOJICKYIIL:

a) TBEPJIOTO Teja U KUJIKOCTH

0) ueaapHOTO ra3a +

B) TOJIBKO TBEPJOTO TENa

13. BemecTBo coxpaHseT 00beM, HO He coOXpaHseT popMmy. ITO yTBEPKACHHE COOTBETCTBYET
MOJIEIH:

a) TOJIKO XKHUJKOCTHU +

0) TOJILKO TBEPJIOTO Tea

B) TOJIBKO rasa

14. Kakue 4acTUIIbl HAXOIATCS B Y3JIaX PEIIeTKH MeTalljia:

a) OTpHULIATEIbHBIC YaCTHUIIBI

0) HEUTpaJIbHBIC ATOMBI

B) MOJIOKUTEJIbHBIE HOHBI +

15. PaccrosiHue Mexay COCEAHUMH 4acTUI[aMU BELIECTBA B CPEAHEM BO MHOTO pa3 MPEBBIILIAET
pasMephl CaMMX YacTHIl. DTO YTBEPHKAEHUE COOTBETCTBYET:

a) TOJIbKO MOJIESTU CTPOEHMUSI Ta30B +

0) MOJIeTTN CTPOCHHUS Ta30B M KUJIKOCTEH

B) MOJIEJIH CTPOCHHUS T'a30B, JKUIAKOCTEH U TBEPIBIX TEI

16. Kakoe u3 yTBep:kIeHU# CIpaBeUIMBO 1JIs ras3a:

a) ['a3 coxpanseT HayaIbHBINH 00BEM

6) ['a3 Bcerja 3aHMMaeT BeCh OTBEJICHHBIN eMy 00beM +

B) MoJexyibl ra3a pacrosaratoTcsi B CTpOroM Mopsiake

17. Kakoe 13 yTBepxk/1€HUIl HE COOTBETCTBYET MPEICTABICHUSIM MOJIEKYJIIPHO-KUHETUYECKON
TEOpUHU O CTPOEHUU Ta30B:

a) YacTH1bl HaXOATCA B HENPEPHIBHOM Xa0TUYECKOM JIBUKEHUU (TEIIOBOM)

6) YacTuisl B3aMMOJEHCTBYIOT IPYT C APYroM MyTEM abCOIOTHO YIPYTUX CTOJIKHOBEHUMN

B) Bce wacTuipl etaroT co cTporo onpeeneHHbIMU 110 BETMUYNHE CKOPOCTSIMHU +

18. Mogens, ciayxamast Uit IeMOHCTPAIIMKA BHYTPEHHETO CTPOSHHS TEJI, YCTPOCHA CIIEAYIOIINM
00pa3oM: B THO MPSIMOYTOJIbHON KOPOOKH BOTKHYTHI OJIMHAKOBBIE YIPYTUe BEPTHKAIbHBIE
CTEp)KEHBKH, Ha KaX/IbI N3 KOTOPHIX HACA)KEH MAarHUTHK B BHUJIE TUIOCKOH TabmeTku. [Tocme
NPUBEICHNS OJTHOTO U3 MAarHUTUKOB B KOJIEOATEIbHOE JABM)KEHUE BCKOPE HAUMHAIOT Xa0THUECKU
K0JIeOAThCSl Ha CTEPKEHBKAX M BCE OCTAbHBIE MATHUTHKH, OTTAIKABASICH IPYT OT JpyTra. OTa
MO/IEJIb JIy4IlIe BCEr0 HIUTIOCTPUPYET MOBEACHNUE MOJIEKYIL:

a) UJICATbHOTO Ta3a U KUIAKOCTH

0) TBEpmoro Tena +

B) HJI€aIbHOIO ra3a

19. Kakoe 13 yTBepx/IeHU CIIpaBeUINBO JUIS AKHUJIKOCTEH:

a) MOJIEKYJIBbI )KUJKOCTH 00pa3yloT MEPUOANIHYIO PEIIETKY



0) )KHIKOCTb COXpaHseT Gpopmy

B) )KHJKOCTh COXpaHseT o0beM +

20. Kakoe 13 yTBepKI€HUH CIPaBEIMBO IS AKUAKOCTEH!

a) MOJIEKYJIbI ’KHUAKOCTU 00pa3yroT MEPUOIUYHYIO PEIIETKY

0) XapakTepHOE pacCTOSTHIE MEX/Ty MOJIEKYJIaMH KHUJIKOCTH MO MOPSAAKY BEJIMYMHBI COBIAIAET C
pa3MepaMu caMuX MOJIEKYJ +

B) JKUJIKOCTBh COXpaHseT Gopmy

21. dusznueckoe COCTOSIHUE BEIIECTBA, 3aBUCSIIEE OT COOTBETCTBYIONIETO COYETAHUS
TEMIIepaTypbl U AaBICHHUS:

a) arperaTHOe COCTOsTHUE +

0) am(popHOE COCTOSIHUE

B) aMmop(dHOE coCTOsTHUE

22. TpaaAMLIMOHHO BBIACISAIOT ... arPEraTHhIX COCTOSHU:

a)4

0)3+

B) 2

23. OgHO U3 arperaTHBIX COCTOSIHUM:

a) MATKOE

0) TpaaUIIMOHHOE

B) TBEpaOE +

24. OgHO U3 arperaTHhIX COCTOSIHUM:

a) XapakTepHOe

0) xxuaKoe +

B) Tsrydee

25. OgHO U3 arperaTHBIX COCTOSIHUM:

a) mapsiiee

0) obmiee

B) razoobpazHoe +

26. K arperaTHbIM COCTOSIHUSIM TIPHHSITO MPHYUCIISATH TAKXKe:

a) MeTaJlIbI

0) mazmy +

B) TJIACTHK

27. B TBEpIOM COCTOSIHUU BELIECTBO COXpaHseT Kak GopMy, Tak u:
a) 00BEM +

0) maccy

B) HE COXpaHsET HUYEro

28. B aMmopdHBIX Teslax aToOMbl KOJIEOIIOTCS BOKPYT ... PACIONIOKEHHBIX TOUEK:
a) IpsMo

0) yeTko

B) XaOTUYECKH +

Kpurepun onenuBanus:

Menee 19 19-21 O6amoB 22-25 26-28 0ayuioB

2 3 4 5

Tema. OCHOBBI MOJIEKY/IIPHO KMHETHYECKOH TeOpUH

WHcTpyKLus: 3ajaHie COCTOUT U3 § BOIIPOCOB C BEIOOPOM OJTHOTO MJIH JBYX
IIPaBWIBHBIX OTBETOB. BbiOepuTe nMpaBuiIbHBIN OTBET U MOSCHUTE Balll BEIOOP. 3a MPpaBUIIbHBII
OTBET BBI NOJy4aeTe 3 Oasa, 3a He mpaBWiIbHBIA ( 6aoB.
3ananusa:




1. Kakoe u3 yTBepKIeHUI NpaBUIbHO?

A. Iuddy3us HabM0maeTCs TOIBKO B Ta3ax M )KUIKOCTSIX.

B. uddy3us nHabmronaeTcs TOIBKO B TBEPIBIX TEIAX.

C. Auddy3us nabmarogaercs B razax, KUAKOCTIX U TBEPAbIX TeJax.
A

2)B

3)C

4)uau A, au B, au C

2. Kakoe u3 yTBepKJIeHUH CIIPaBEIJIUBO U1 KPUCTATUIMYECKUX TeJl?
1) Bo BpeMsl IU1aBJIEHUS TEMIIEpATypa KpUCTAlIa U3MEHSIETCS

2) B pacroyioKeHUH aTOMOB KpUCTallJla OTCYTCTBYET MOPSA0K

3) aTOMBI KpHcTalla pacoyIoKeHbl YIOPSJOUYEHHO

4) atrombl CBOOO/IHO TIepeMeNIatoTCs B Mpeesiax Kpucrasia

3. B mporiecce nepexoja BemecTBa U3 KHUIKOTO COCTOSHUS B KPUCTAJUTMUECKOE

1) cylecTBEHHO yBEJIMYMBAETCS PACCTOSIHUE MEXAY €ro MOJIEKyJIaMu

2) MOJIEKYJIbl HAUMHAIOT MPUTITUBATHCA APYT K APYTY

3) CyLIECTBEHHO yBEJIMYUBAECTCS YIOPSAJOUYEHHOCTDh B PACIIONIOKEHUH €r0 MOJIEKYII
4) cyIIecTBEHHO YMEHBIIIAETCS PACCTOSHUE MEKIY €ro MOJIEKYIaMH

4. Ilpu nmorbeMe BBEPX MOPIIHS B IWIMHAPE BOISHOIO HacOca BOJIA MOTHUMAETCS BBEPX BCIIE
32 HUM [IOTOMY, YTO

1) arMocdepHOe naBieHHE CHAPYKHU OOJIbIIE AaBJICHUS pa3peKeHHOro BO3AyXa B LIMIIMH/IPE Ha-
coca

2) )KUIKOCTB 00J1aIaeT CBOMCTBOM PACIIMPEHHSI U 3aIIOJIHSET JIF000€ ITyCTOE IPOCTPAHCTBO

3) mycToii cocy/1 BTSTUBAET BOAY

4) Bo3ayx 00nagaeT cnocOOHOCTBIO 3aMONMHATh MycTOTY. OH CTPEeMUTCS B LIMJIMHJIP HAcOca U
BTAJIKMBAET Ty/1a HAXOMSAIIYIOCS HA €ro ITyTH BOAY

5. Kakue u3 yTBep>KIeHH cripaBeaIuBbI IS )KUIKOCTEH?

A) XapakTepHOoe pacCTOSTHHE MEX]Ty MOJIEKYJIaMH JKUAKOCTH T10 MOPSKY BETMYUHBI COBIAIaeT
C pa3MepaMu CaMHX MOJIEKYJT

b) XKunkocts coxpansier popmy

B) Kuakocts coxpanser o0bem

') Mosnekyibl )UAKOCTH 00pa3ytoT NEPUOIUUHYIO PEIIETKY

)Aul

2)bul

3)AuB

4)buB

6. SIBnenue nudPy3un B KUAKOCTIX OOBSICHAETCS TEM, YTO MOJIEKYIbI JKUIKOCTEH
1) oTTaNIKMBAIOTCS APYT OT ApyTa
2) KOIeOIIOTCS OKOJIO CBOUX TMOJIOKEHUN PaBHOBECHS

3) npuTArUBarOTCsA APYT K APYry
4) MOTYT XaOTUYHO MepeMenaTbcs o 00bEMY

7. BpOyHOBCKHM JIBUKEHHUEM HA3bIBACTCS

1) yropsiioueHHO€e IBUYKEHUE CIIOEB KUIKOCTH (MM ra3a)

2) ymopsiIOYEHHOE IBH)KEHUE TBEP/IBIX YaCTHUI[ BEIIECTBA, B3BEIICHHBIX B KHUAKOCTH (MU Ta3e)
3) KOHBEKIIMOHHOE JIBMYKCHHE CIIOEB KUIAKOCTH TIPH €€ HarpeBaHUHU

4) Xa0TUYECKOE IBMKEHUE TBEP/AbIX YACTHUII BEIIECTBA, B3BCILICHHBIX B )KUIKOCTH (UJTU Ta3e)



8. Monens, cimyxaras s IEMOHCTPAIIUU BHYTPEHHETO CTPOEHUS TeJl, YCTPOCHA CIIEAYIOIINM
00pa3oM: B IHO MPSMOYTOJIBLHON KOPOOKH BOTKHYTHI OJJMHAKOBBIC YIIPYTHUE BEPTHKAIBHBIC CTEP-
JKEHbKH, Ha KXl U3 KOTOPBIX HACAKEH MAarHUTHK B BUC IUIOCKON TabseTku. [locne npuse-
JIEHUSI OJTHOTO U3 MAarHUTHKOB B KOJICOATEITLHOE BMKCHIE BCKOPE HAYMHAIOT XaOTHYECKH KOJIe-
0aThCsl HA CTEPIKEHBKAX M BCE OCTAIbHBIE MArHUTUKH, OTTAIKUBASACH IPYT OT JIpyra. ITa MOACIb
Jy4lIe BCEro WITIOCTPUPYET MOBEIAECHUE MOJIEKYJT

1) uneanpHOTO Ta3a

2) )KUJAKOCTH

3) TBEépHOTO TENa

4) uaeaabHOTO ra3a u KUIKOCTH

OTajoH oTBETA

1. Pewienue.

Juddysus — 370 mporecc B3aMMHOTO TPOHUKHOBEHUS MOJIEKYJI OJTHOTO BEIIECTBA MEXKIY MO-
JeKyJIaMHU APYroro 3a cUeT TEIJIOBOro JBM)KEHUS. TeroBoe ABUKEHHE MOJIEKYJI IPUCYILE BCEM
arperaTHBIM COCTOSTHHSIM, TaK 4To AuQQy3us HaOIIOAAETCS U B Ta3axX, U B )KUIKOCTSX, U B TBEP-
JIbIX TENax.

[TpaBuiibHBII OTBET: 3

2. Pewienue.

Kpucramn — 3To arperaTHOe COCTOSIHHE BEIIECTBA, KOTOPOE XapaKTEPU3YETCs] CTPOTHM HOPSI/I-
KOM pacIlOJIOKEHUSI aTOMOB. ATOMBI B KPUCTAJLIaX HE MOTYT CBOOOJIHO IlepeMelaTbes, Kojaeo-
JSICh OKOJIO Y3JIOB KPUCTAJUTMYECKON penieTku. Bo Bpems ruiaBieHus TeMieparypa Kpucrauia
HE MEHSETCs, BCS MOCTYIAIoIas SHEPrus UJIeT Ha pa3pylIeHne KPUCTAIIMYECKON PEeIIeTKH.
Bepno yrBepxkaenue 3.

[IpaBunbHBIN OTBET: 3.

3. Pemenue.

B nporecce nepexona BemecTa U3 xHUJIKOT0 COCTOSHUS B TBEP10€ IPOUCXOTUT MOCTPOEHHE
KPUCTATHIECKOHN PEIIeTKH, a 3HAUYHT, CYIIECTBEHHO YBEIIMYUBACTCS YIOPSIAOYEHHOCTh B pac-
MOJIOKEHUU MOJIEKYJT BELIEeCTBA.

[TpaBuiibHBIN OTBET: 3.

4. Pewenue.

[Tpu morpeMe BBEPX MOPIIHS B IMIIMHAPE BOISHOTO HacOCa BOJIA IIOAHUMAETCS BBEPX BCIIE 3a
HUM [I0TOMY, YTO aTMOC(EPHOE JaBlieHHE CHApY>KU OOJIbLIIe JaBJIEHUS pa3peKeHHOT0 BO3/lyXa B
IUIMHPE HACOCa, M 3T Pa3HOCTH JIABJICHUH «BIAaBIMBACT» BOY B IIMIIMHAP. BepHO yTBepkae-
Hue 1.

IIpaBunpHBbIN OTBET: 1

5. Pemenue.

MoJeKyIIbl JKUAKOCTH JIOCTaTOYHO TUIOTHO YITAKOBAHBI, TaK YTO yTBEp)KACHHE A BepHO. B criy
IUIOTHOM YMaKOBKH U JIOCTaTOYHO CHJIBHOTO B3aMMOJIEHCTBHS MEX]Ty MOJIEKYJIAMH, KHJIKOCTH
NpaKTUYeCKH HeCo)KuMaeMbl. Kak ciieicTBie, OHM COXpaHSIOT 00beM. MOJIEKYITbI JKHIKOCTH
BEIYT TaK Ha3bIBa€MbIii ""KOUeBON 00pa3 ®HU3HHU'", OHM MOTYT NEPEXOAUTH U3 OJJHOTO MOJI0KEHUS
B JIPYTO€, 3TUM 00€CIIEUNBACTCS TEKYUECTh KUIKOCTEH, TAKUM 00pa3oM, )KUIKOCTH HE COXPaHsI-
10T popMy. YTBepxaeHue I' OTHOCUTCS K KpUCTAUIMYeCKUM TenaM. OKOHYaTeNbHO, BEPHBIMU
ABJISIFOTCA yTBEpKIeHHUS A u B

6. Pemenue.

Juddysneit Ha3pIBaeTCS MPOIECC B3aUMHOTO TPOHHUKHOBEHUS MOJICKYIT OJTHOTO BEIIECTBA
MEXy MOJIEKYJIaMU APYroro, NpUBOAAILINNA K CAMOIIPON3BOJILHOMY BHIPAaBHUBAHUIO MX KOHIIEH-
Tpalui 1Mo BCEMy 3aHUMaeMOMy 00BEMY. MOJIEKYITBI )KUIKOCTH MOTYT XaOTHYHO TIepEeMETaThCs
1o o0bemy (OHM BeAyT "KoueBoil 00pa3 sxu3Hu"). IMEHHO 3TUM U 00BACHSETCA TJIaBHBIM 00pa-
30M siBJicHHE TU(PPY3UN B KUIKOCTSIX.

7. Pemenue.



BpoyHOBCKUM JIBUKEHHEM Ha3bIBACTCSI OCCIIOPSIOYHOE IBHKEHUE MIUKPOCKOITUYECKUX, YACTHII
TBEPAOro BemlecTBa (MbUTMHKY, KPYITUHKH B3BECH, YACTUUKH MbUIBIBI PACTEHUS U TaK Jajiee),
BBI3BIBAEMOE TEIUJIOBBIM JIBH)KEHHEM YaCTHUIL )KUJKOCTH WK raza. Bepno onpenenenue 4.

8. Pemenue.

JanHas MozieJb JTydllie BCEro IEMOHCTPUPYET MOBEACHUE MOJIEKYJ TBEPAOTO TeJla, TOTOMY UTO
MMEHHO B JaHHOM arperaTHOM COCTOSIHMM YaCTHIIBI COBEPILAIOT Majble KoJeOaHusi BOKPYT I0-
JIO)KEHUH paBHOBECHS, HE TIEPEMEIIasiCh 0 00beMy Tena.

[IpaBuibHBIN OTBET: 3

Kpurepun ouneHuBanmsi:

Menee 17 17-18 oauioB 19-21 22-24 6ayuioB

2 3 4 5

3agaHus C BBIOOPOM OTBETa
1. Kak HaszpiBaeTcs TakT, Ipu KOTOPOM ropsidasi CMECh B IWJIMHJIPE JBUTATENSI BHYTPEHHETO
cropanus Bocrutamenserca? 1) Bmyck 2) Cxxatue 3) Pabounii xon 4) Beimyck
2. B kakux Tenaax MOJIEKYJIbl pacloJIaratoTcsl apajijiesibHO APYT APYry, HO OECOpsAI0YHO
C/IBUHYTBHI BJIOJIb CBOMX OCEH OJTHA OTHOCUTEIBHO JIPYToil Ha MPOU3BOJIbHbBIE PACCTOSIHUA?

1) xpucTasisl 2) amopgHsbie Tena 3) KUAKUE KpucTauibl 4) ra3oo0pa3Hble Tena
3. Kakas u3 ¢popmyJ1 BeIpaxkaeT yAEIbHYIO TeIJIOTY NapooOpa3oBaHUsl KUAKOCTH?
DmQA=2)Vmp=3)100%ua=-ppd 4)Qr=m
4. HazoBuTe mpolecc, Ipu KOTOPOM MPOUCXOAUT UCIIAPEHUE 110 BCEMY 00BEMY KHJIKOCTH.

1) Ucnapenue 2) Kunenue 3) Konnencanus 4) Cyonumanus

OTtMeThTe 3HaKOM «X» BBIOpaHHBIN BaMu BapuaHT otBeTa. 1) [12) [13) [14) [

Bonpocsr
1. Kak 3aBUCHUT cpeHssl CKOPOCTh JBM)KEHUSI OPOYHOBCKUX YaCTHI] OT TeMIepaTypbl?

2. Kakoii ra3 Ha3pIBalOT U1€aIbHbIM?

3. Vcnonb3yst CTaTUCTUYECKUN METO/I, OOBSICHUTE MPOLECC KUITEHUS BObI.

4. bnarogapst KakoMy CBOMCTBY BOJia B BOJIOEMax HE MpoMep3aeT A0 aHa?

5. OOBsicHUTE SIBIIEHUE TUHAMUYECKOTO PAaBHOBECHUS MEXKAY MMaPOM M KUJKOCTBIO B 3aKPBITHIX
COCyZax IpHU MOCTOSIHHOM TeMIeparype.

6. OOBsicHUTE TPOLIECC MCTIAPEHUS BOJbI B CTAKaHE, UCIIOb3Yys CTATUCTUYECKUN METO. 3a1aun
1. Kakoe KonMuecTBO TEII0Thl HEOOX0IMMO COOOIIUTD, YTOOBI PACIIIIABUTH IPU HOPMAIbHOM
aTMOoCc(epHOM JaBIEHUH KYCOK JibJla Maccoi 3 Kr, Haxojsuerocs npu tremneparype —10 °C?
VnenpHas TEMI0EMKOCTH Jibjia paBHa 2,1 kJx/(kr * K), ynenpHas TerioTa riaBjieHus Jbaa —
3,4« 105 JIx/kr.

2. HaiiguTe KOITM4eCTBO TEIIOTHI, KOTOPOE BBIAEIUTCS MIPH NMPEBPAILIEHUH IPU HOPMATbHOM
atmocdepHom aasnenun 600 r napa, B3aroro npu temneparype 100 °C B Boay npu
Temneparype, paBHoi 25 °C? Y nenbHas TemioTa napoodpazoBanus Bojbl paBHa 2,3 106
JIx/kr, ynenpHast TernnoéMkocTh Boabl — 4200 Jx/(kreK).

3*. B cocyne ¢ Bonoit maccoit 10 kr HaxoauTces 5 kr npaa npu Temnepatype 0 °C 1 HopMaaTbHOM
atMocdepHoM AaBneHNH. CKOIBKO BOJSHOTO napa, B3sToro npu 100 °C, Hy)KHO BIYCTHUTb B
COCYy/, YTOOBI HArpeTh €ro COAEPKUMOE 10 TeMreparypsl, paBHoi 60 °C? Y nenbpHast
TerI0EMKOCTh BoAbI paBHa 4200 JIx/(xr  K), ynenbHas Tersora miaBieHus apaa — 3,4 « 105
Jx/kr, ynenbpHas Tersaora napooOpazoBanus Bogsl — 2,3 « 106 JI/KT.

4*, Kakoe KOJIM4eCTBO TEIIOTHI BBIICTUTCS MPU KOHJSHCAIUHU BOASHOTO napa maccoit 0,1 kr
npu Temneparype, pasaoi 100 °C, u mocneayromem 0XJIaKIeHHH mony4eHHoi Boabl 10 10 °C.
VY aenpHas TEmI0Ta NapooOpa3zoBaHus BOJIBI IPU TEMIIEPATypE KUIEHUS 1 HOPMAJIbHOM
atMochepHoM naBieHuu paBHa 2,3+106 J/kr, yaenbHas TeIIoEMKOCTb BOJbl — 4,2 « 103
Jx/(xr * K).




5%*. B Tepmoc ¢ 60sbIIMM KOIUYeCTBOM BobI 1pH Temnepatype 0 °C 1 HopMallbHOM
atMochepHOM JIaBJICHUH ImoMecTuiu 1,5 kr ibaa pu Temneparype, paBaor —20 °C. Kakas
Macca BOJbl 3aMEP3HET IIPU YCTaHOBJIEHUH TEIUIOBOTO paBHOBECHUS B TepMoce? Y ienbHast
TeII0EMKOCTS Jibaa paBHa 2,1 kJ[x/(kr « K), ynenpHas TerioTa miaBieHus Jpaa — 3,4 ¢ 105
JIx/kr.

6. B sxapkuii IeTHUI I€Hb OTHOCUTEIIbHAS BJIAXKHOCTh BO3yXa coctaBuia 50 % npu
temriepatype 25 °C. Uemy paBHa Macca BOASHOTO apa, coaepkamierocs B 1 M 3 Bo3ayxa npu
3TOM Temneparype?

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME

Omnwupasic Ha MaTepuabl Y4eOHMKA, CXEMBI M TpapUKH Uil H30IIPOIIECCOB, YCTAaHABIUBUTD
T CBS3U MEXIY pa3luYHbIMU TepMoauHamuueckumu (Q — KoiuuecTBO TermioTel, U —
BHYTPEHHSIS SHEeprus, A — paboTta) U Makpockonnueckumu napamerpamu (T — remneparypa, p —
napienue, V - o0Obem). Ha sTtom srtame npoBoauTcs aHanmu3 aauabaTHOrO Ipoliecca, Kak
usomnporecca (Q = const). Mccrnenys Kaxkaplii H30MpoIEeCcC B OTACIBHOCTH (M30XOPHBIM,
M300apHBIA, U30TEPMHUUYECKUN U auabaTHBIN), TPOBOAUTCS MOAPOOHBII aHATN3 YCTAaHOBIEHHBIX
B3aMMOCBSI3€ C TOYKHM 3peHus TepMoauHamMuKu. Mupopmamus oroOpaxkaercs B BHUIE
CTPYKTYpPHO-JIOTUYECKOW CXEMBbI:
[Ipumenenue nepBoro 3aKkoHa TEPMOJUHAMHUKH K U30IpOLIECCaM

o Hxoxopaoai Vo= const Hyorepmssecxunit T = const
Lhtmtap noa Hacronsanne
p — U DOPUIRCM, WD = A' UM, LA HNG,
. P A Xl“\llk"lll- '. 1 KpieCTarneame
P, [ EAPOILAEH "1 KINCHNG 1 1.1
P+ V| Bex remmora, xotopyo ! 2y
: 4 $ L | Hepeaanmoe xommecTno
o . v HOTYNICT TU0 ILAST 1A v '
D - HOTCT . TCIAOTM ILICT HA COBCPIICHTING
' ICIMCHCHME €10 By Tpented ¢
reroru, Jix NS Y PAOOTH TAN0M
. NICPIWI
.ll)l:\"?'ll
wepon, Jlx Hxobapmait p=const |Axmabarod Q=0
A - pabora Croposapx
wocusos o, s 2 (nocae Jlmrareas
¢ i Q =AU+A froro s AU = A [iwc.
fn Kaanan Orro
P 2 orxpaanes) |1y
[ S 5
v | Bex remrora, xotopyo \ -
v V. |noaywact ras naér ia = | CReTeMa TenmoImopoRI i
IIMCHCHIC €10 BITyTpesedl IMCICIIS MCPIITE MPORCXOIT
ISP 3 COBCPIRILIS 3M TOLED 33 CHCT COBCPUICHIN
PaGOTI P BOCTORILIOM padoru
JANICHI
Tect (momyroaue)
Bapuanr 1

WNuctpykmus: 3aganne coctouT u3 18 BompocoB? 15 - ¢ BEIOOPOM OJTHOTO MPABUIBLHOTO
orBeta. Tpu ocTaBIIMXCS — pelIeHHe 3anad BeiOepuTe MpaBUIIbHBIA OTBET W MOSCHUTE Balll
BbIOOD. 3a MpaBMIIbHBIN OTBET BbI noyvaere | Oana, 3a He npaBuwibHBIA ( 6ayuIoB. 3a penieHue
3amaun 5 0aywios, 16 u 17 3amanug no 4 Oaia.

1.Yto Ha3pIBalOT MEXaHUYECKUM JIBUKEHUEM Tema?

a)BceBo3MoKHbIE H3MEHEHMSI, TPOUCXOISIINE B OKPYKAIOIIEM MUPE.

6)/3MeHeHMe ero MoJI0KEHUS B IPOCTPAHCTBE OTHOCUTEIBHO JIPYTUX TN C TEYCHUEM BPEMEHH.
B)/IBI>KEHUE, TPU KOTOPOM TPAEKTOPUH BCEX TOUYEK TesIa aOCOIIOTHO OJIMHAKOBBHI.



2. 3a nepBslii yac aBToMoOmMIIb Tpoexain 40kM, 3a ciaenyromue 2 yaca em€ 110xm. Haiiaure
CPEIHIOI0 CKOPOCTh ABMKEHUS aBTOMOOMIIA.  a) 40 km/4 0) 50 km/a  B) 110 km/9
r)150 km/4

3. JIBukeHue Tena 3a1aH0 ypaBHeHHeM: Xx=60+5t-10t?. HauaneHas CKOPOCTh JABMKEHHUS TENa =
, €r0 YCKOpEHHE = , Tiepemernenue 3a lc =

4.Teno IBUTaJoCh PABHOMEPHO HA y4acTKe C, yckopeHue Ha yyactke 0-5 ¢ =

M/c2.

N

A 4

5 Ilpyxuny xéctkoctbio 40H/M cxxanu Ha 2cm. Cuia ynpyrocTi paBHa:
a)80H ©6)20H B)8H 1)08H nx)0,2H

6.Kyna HanpaBiieH BEKTOp UMITyJIbca Tela?
a) B HaIpaBJICHUU JIBUKEHUS Tella 0) B HaIIpaBJICHUM YCKOPEHUS Tea;
B) B HalPaBJICHUU JICHCTBUS CHIIbI I') UMITYJIbC TeJIa — CKaJIIpHasl BeJINYMHA.

7. K ueMy npuiioeH Bec Tejla MyXH, MOJI3YIIEH MO MOTOJIKY?
a) MOTOJIKY 0) moity B) K Myxe ') JamnKam

8.Ha xako#l BbICOTE NOTEHIMANIbHAS YHEPIHs Teaa Maccoil 3 Kr paBHa 60 J[k?
a)2 M 0)3m B) 20 M r) 60 M 1) 180 m

9.Yto gBisgercs JIMIIHUM B 3-X moJioxeHusx MKT
a) BCE BEIIECTBA COCTOSAT M3 YaCTHI] 0) 4acTHUIIBI IBUXKYTCS OECTIOPSIIOYHO
B) YACTHIIBI IPYT C IPYTOM HE COYAApsItOTCA  B) MPHU JBMKEHUU YaCTHUII B3aUMOJIEHCTBYIOT

JIPYT C APYTOM

10.Macca renus B cocyne paBHa 4 1. CKOIBKO aTOMOB TelMs HaXOAUTCS B cocyae? (MosspHast
Macca renust 4 1/Moib) a)102  6)4*10%° B) 6*10% 1) 12%¥10%® 1) 24*10%

11. Kak n3mMeHuTCA 1aBieHue UIeaabHOr0 ra3a, €Ciau CpeaHssa KBaJpaTUYHAasi CKOPOCTh
MOJIEKYJ YBeIUUYHUTCA B 3 pa3a?  a) yBenUUUTCs B 9 pa3 B) yBeNUUUTCS B 3 paza a)
YMEHbBIIUTCS B 9 pa3 B) yMeHbIINUTCA B 3 pa3a

12. Kakoe 3naueHue Temnepatypsl o mkaine Llenbcus coorserctByet 300 K o abcomtoTHOM
mkane Kenppuna?
a)-573°C 6)-27°C  B)+27°C 1) +573°C

13.IIpouecc, MpOUCXOAANINI IPH TOCTOSTHHOM TEMIIEpaType, Ha3bIBAETCH. . .
a)u300apHBIM  0)U30TEPMHUUYECKUM B)U30XOPHBIM  T)aJna0aTHBIM

14. Onpenenure paboTy uaeadbHOro raza Ha yuactke 1—2: a) 1 ok 6)2 x B)40 Ix 1)
80 [k  m) 200 Jx



p. Ia

4 B L — Y
Ao ——
2
s 8.3
0 1 20 l

15.0npenenure napjieHne 0JJHOATOMHOTO HI€AIbHOTO ra3a ¢ KOHIeHTparuei momexyn 102m3
npu Temneparype 100K.  a) 1,38 I1a 6) 100I1a  B)138I1a 1) 10?'IIa

15. TerioBas MalnvMHa 3a UKJ OT HarpeBaTes MmoidydaeT KoinrudecTBo TermaoTel 100 JIx u
otnaet xonoaunpHuky 75 JIx. Yemy pasno K.I1.JI. mamnHb1?
a)75%  6)43% B) npumMepHo 33% r) 25%

16.Cxakoii cuioil NpuUTArMBaOTCS ABa BaroHa Maccoi 1o 80T KaXKblii, €CIIU PACCTOSHUE MEXKTY
Huma 1xkm?( G= 6,672 * 10-11 Hm2/kr2)

17. 3agaua: paboumii ¢ yckopeaueM 1m/c? TamuT o GeTOHHOMY TIONY TPY3, IPUKIAABIBAS IPH
stom cruity 250H. Haiinute maccy rpysa, eciu KO3QQHUIUESHT TPEHUS L TPpy3a 00 MOJ COCTaBIISET
0,15.

18. Tlouemy B rapake MIUHBI KOJIEC aBTOMOOMIISI HAKAYMBAIOT BO3TyXOM JI0 OOJIBIIIETO JTaBIICHUS,
yeM JeTOM?

1. HopMbI olIcHHBaHUS: samaaus Nel-15 - 1 Oasun
3amanus Nel8 — 2 Oanna
3aganue Ne 16,17 - 4 Gamna

Bbajbl Onenka
12-17 6amnoB 3
18-25 6annos 4
26-28 0ayuIoB 5
OTBETHI:
11213 4 516 |7 8|9 |10(11|12 |13 |14 |15|16 17 18

0|6 H;10555-904 |r |a |r |a|B |B |a |B 0O |B a |04%*10-6 | 100

Tect (momyroawue)
Bapuanr 1

1.Yto Ha3pIBalOT MEXaHUYECKUM JIBUKEHUEM Tema?

a)BceBo3MoOKHBIE H3MEHEHMSI, TPOUCXOISIINE B OKPYKAIOIIEM MUPE.

6)/3MeHeHHe ero MoJI0KEHUS B IPOCTPAHCTBE OTHOCUTEIBHO JIPYTUX TEJ C TEUEHHEM BPEMEHHU.
B)/IBI>KEHUE, TPU KOTOPOM TPAEKTOPUH BCEX TOUYEK TesIa aOCOIIOTHO OJIMHAKOBHI.

2. 3a mepBsIif yac aBTOoMOOMITE TIpoexan 40km, 3a cneayromue 2 yaca emé 110xkm. Haiiaure
CPEIHIOI0 CKOPOCTh JABMKEHUS aBTOMOOWIS.  a) 40 kM/4 6) 50 km/u  B) 110 kM/g
r)150 km/4




3. JIBuskeHue Tejla 3a1aHo0 ypaBHeHneM: x=20+4t- 4t%. HauaibHast CKOPOCTh JBIIKEHHUS Teja =
, €0 YCKOpEHHE = , IepemelneHue 3a lc =

4.Teno nBuragoch paBHOMEPHO Ha y4acTKe C, yCKopeHue Ha ydactke 11- tc =
2
m/c”.

(uepHBI TpaduK)

A-N,m/c

A

5. Ipyxuny xéctkocthio 40H/m cxxanu Ha 2cM. Cuiia ynpyrocTu paBHa:
a)80H ©6)20H B)8H 1r)08H nx)0,2H

6.Kyna HanpaBiieH BEKTOp UMITyJbca Tela?
a) B HaIpaBJICHUU JIBUKEHUS Tella 0) B HaIIpaBJICHUM YCKOPEHUS Tea;
B) B HalPaBJICHUU JICHCTBUS CHIIbI ') IMITYJIbC TeJla — CKaJIIpHasl BEJINYMHA.

7. K ueMy npuiioKeH Bec Tena MyXH, MOJ3YIIEH MO MOTONKY?
a) MOTOJIKY 0) moyly B) K MyXxe r) JankKam

8.Ha kakoii BbIcOTE TOTEHIIMAJIbHAS SHEPrus Tejia Maccoit 3 Kkr paBHa 60 J[x?
a)2Mm 0)3m B) 20 M r) 60 M 1) 180 m

9.Yto gBiseTcs JIUIITHUM B 3-X mojoxeuusx MKT
a) BCE BEIIECTBA COCTOSAT M3 YaCTHI] 0) 4acTHUIIBI IBUKYTCS OECTIOPSIIOYHO
B) YACTHIIBI IPYT C IPYTOM HE COYAAPSIFOTCA  B) NP JBMIKEHUU YACTHIIBI B3aUMOJICUCTBYIOT

JIPYT € APYTOM

10.Macca renus B cocyne paBHa 4 1. CKOJIBKO aTOMOB resus HaXxoauTcs B cocyae? (MonspHast
Macca renust 4 1/Moib) a)102  6)4*10%° B) 6*10% 1) 12%¥10%® 1) 24*10%

11. Kak n3mMeHuTCA 1aBieHUE UIEaIbHOrO ra3a, €Ciu CPeAHsa KBaIJpaTUYHAs CKOPOCTh
MOJIEKYJ YBeIUUYHUTCA B 3 pa3a?  a) yBenU4uTCs B 9 pa3 B) yBeIUUUTCS B 3 paza a)
YMEHbBIIUTCS B 9 pa3 B) yMeHbIINUTCA B 3 pa3a

12. Kakoe 3naueHue Temnepatypsl o mkaine Llenbcus coorserctByer 300 K o abcomtoTHOM
mkane Kenppuna?
a)-573°C 6)-27°C  B)+27°C 1) +573°C

13.IIpouecc, MpOUCXOAANINI IPH TOCTOSTHHOM TEMIIEpaType, Ha3bIBAETCH. . .
a)u300apHBIM  0)U30TEPMUUYECKUM B)U30XOPHBIM  T)aJna0aTHBIM

14. Onpenenure paboTy uaeasbHOro raza Ha yuactke 1—2: a) 1 bk 6)2 x B)40 Ix 1)
80 Ik m) 200 Jx
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15.0npenenure napjieHne 0JJHOATOMHOTO HI€AIbHOTO ra3a ¢ KOHIeHTparuei momexyn 102m3
npu Temneparype 100K.  a) 1,38 I1a 6) 100I1a  B)138I1a 1) 10?'IIa

15. TerioBas MalnvMHa 3a UKJ OT HarpeBaTes MmoidydaeT KoinrudecTBo TermaoTel 100 JIx u

otnaet xonoaunpHuky 75 JIx. Yemy pasno K.I1.JI. mamnHb1?
a)75%  6)43% B) npumMepHo 33% r) 25%

16.Cxakoii cuioil NpuUTArMBaOTCS ABa BaroHa Maccoi 1o 80T KaXKblii, €CIIU PACCTOSHUE MEXKTY
Huma 1xkm?( G= 6,672 * 10-11 Hm2/kr2)

17. 3agaua: paboumii ¢ yckopeaueM 1m/c? TamuT o GeTOHHOMY TIONY TPY3, IPUKIAABIBAS IPH
stom cruity 250H. Haiinute maccy rpysa, eciu KO3QQHUIUESHT TPEHUS L TPpy3a 00 MOJ COCTaBIISET
0,15.

18. Tlouemy B rapake MIUHBI KOJIEC aBTOMOOMIISI HAKAYMBAIOT BO3TyXOM JI0 OOJIBIIIETO JTaBIICHUS,
yeM JeTOM?

OTBETHL:
1123 4 5167 (8[9|1|1|12|1 (14 |1 |16 17 18
01 3 5
0| 0[20;4; pb- r|lalr |a|B|B|a|B |0 |B |a |04%*10- | 100
2 9:0,4 6
1. Hopwmsl ouieHuBaHuUsA: 3aganus Nel-15 - 1 Gamn

3amanus Nel® — 2 Oamna
3amanne Ne 16,17 - 4 0amna

Banabl Onenka
12-17 6amnoB 3
18-25 6annos 4
26-28 0ayuIoB 5
Tect

Tema: DiIeKTpOMarHuTHbIC BOJIHBI

HNHCeTpyKUMS: TECTHI COCTOAT U3 6 3a1aHUM, C BBIOOPOM OJHOTO TIPABHIILHOTO OTBETA MEPBLIE
yeTeipe 3ananus, Bl u C1 ato 3agaun. [lpexe, yem IpHUCTYIUTD K €r0 BHITIOJHEHHUIO,
MOAyMaNTe, B UEM 3aKJIFOYAETCS CMBICI 3aJaHUS

3a mpaBUIIBHBIM OTBET Ha BOINPOCHI— 1 Oal. BEpHOE pelIeHHEe 3aJadd BBICTaBIsIETCS S5
0aios.

3a He TpaBWIBHBIM OTBET HA BOMPOCHI WM HEBEPHOE DPEIICHHUE 3a7a4d BBICTABIISCTCS
oTpuIaTeNbHas omnenka — (0 6ayoB.

Bapwuanr 1



Al. OGHapyXeHHe U OmpeelieHue MECTOHAX0XKICHUS 00EKTOB C TIOMOIIBIO PaHOBOH
Ha3bIBAIOTCS:

1) paaroacTpoHoMuUei

2) paguoCBs3bI0

3) paauMoBelIaHuEM

4) paguoJiokamuei

A2. YT0oOBI U3BMEHUTH JUTMHY BOJIHBI ¢ 50 Ha 25 M, eMKOCTh KOHTYpa HY)KHO:
1) ymeHbLIUTSH B 2 pasza

2) yMEHBIIUTH B 4 paza

3) yBenuuuTh B 2 paza

4) yBenmuuuTh B 4 paza

A3. PannoBosHamu, oru0aroMMi IOBEPXHOCTh 3€MIIM U JAOIIMMU YCTOMYMBYIO PaJUOCBS3b,
SIBJISIFOTCSI BOJIHBI:

1) anuHHBIE U CpeHUE

2) cpenHue

3) KopoTKue

4) yIbTpakoOpOTKHE

Al. Yro Takoe 31eKTpoMarHuTHas BoJiHa?

1) pacpocTpansonieecs B IPOCTPAHCTBE NEPEMEHHOE MAarHUTHOE TI0JIe

2) pacrpocTpaHsolieecs B IPOCTPAHCTBE MEPEMEHHOE IIEKTPUIECKOE T0JIe

3) pactpocTpaHstoleecs B IPOCTPAHCTBE IEPEMEHHOE AIEKTPOMArHUTHOE T10JIe
4) pacpocTpaHsIolIeecs B MPOCTPAHCTBE MATHUTHOE TT0JIe

B1. Ha xakom nuana3oHe BOJH paboTaeT paarornepeaTulK, €CIIH eMKOCTh €ro Koie0aTeIbHOTO
KOHTypa MOXxeT MeHATbCsI oT C1 = 60 nd no C2 = 240 nd, a unayktuBHOCTh L = 50 MK['H?

C1. KakuM MoOkeT ObITh MAKCUMAJIBHOE YMCIIO UMITYJIbCOB, HCITYCKAaEMbIX pPaJH0I0OKaTOpPOM 3a
Bpems t = 1 ¢, Ipu pa3BebIBaHUU LIEJIM, HAXOAALIEHCS Ha paccTOsIHUM s = 30 KM OT Hero?

Bapuant 2

Al. DnexTpoMarHuTHas BOJIHA SBJISIETCS:
1) mutockoit

2) nonepe4Hon

3) mpo10TBHOM

4) chepuueckoit

A2. Ilpu yBenMUeHNH YacTOTHI H3ITy4SHHS AIEKTPOMArHUTHBIX BOJIH B 2 pa3a u3iy4aeMasi B
€AVHMILY BPEMEHH YHEPTUS:

1) yBenuuutcs B 2 pasa

2) yBennuuTcs B 4 pasza

3) yBenuuutesd B 8 pas

4) yBenuuutcs B 16 pas

A3. [Ipy yMEHBLIEHUH YaCTOTHI U3JIy4YEHUS JIEKTPOMArHUTHBIX BOJIH B 2 pa3a u3jiydacmas B
€IUHULLY BPEMEHU DHEPIUs:



1) ymenpmmres B 4 pasza
2) yBenuuuTcs B 4 pasza
3) ymeHbIIUTCS B § pa3
4) ymenpmuTcs B 16 pas

A4. Yto0bl B 3 pa3a yMEHBIIIUTh YACTOTY BOJHBI, U3JTy4aeMOl KOHTYPOM, HHIYKTUBHOCTh
KaTYIIKUA HY>KHO:

1) ymeHbIIuTh B 3 paza

2) yBenu4uTh B 9 pas

3) yMeHBIIUTH B 9 pa3

4) yBenuuuTh B 3 paza

B1. Kakyo 351€eKTpOE€MKOCTh JOJDKEH UMETh KOHAECHCATOP, YTOOBI KoJIeOaTeIbHbII KOHTYP
paxuoNPUEMHUKA, COCTOSIINN U3 3TOr0 KOHAEHCATOpa U KaTyIIKU ¢ MHAYKTUBHOCTBIO L = 10
MI'H, ObIT HacTpoeH Ha BOJHY A = 1000 m?

C1. Onpegenurte eMKOCTb BO3IYIITHOTO KOHJIEHCATOPa KOJIebaTeIbHOrO0 KOHTYpA, €CIIN
U3BECTHO, YTO MpH UHAYKTUBHOCTU L = 10-2 I'H KOHTYp HAacTpOEH B pe30HAHC Ha
3JIEKTPOMAarHuTHbIE Kojebanus ¢ AnmuHoi BoHbBI A = 300 M. Onpenenure pacCTOSIHHE MEXIY
IUIACTUHAMU KOHJIEHCATOpa, €CIIH IUIOIA/lb KaX /101 IacTuHbl S = 25,4 cM2.

ITAJIOH OTBETOB

Bapuant 1 Bapuant 2

Al-3 Al-4

A2-2 A2-2

A3-4 A3-2

A4-1 A4-4

B1.204 m; 102 m B1.2,8-10-11 @
C1.5000 Cl1. 2,5 nd; 8,85 mm

LIxana oyenxu o6pazo6amenbHuIX 00CMUNCEHUT

[TpOLEHT PE3yIBTATUBHOCTH (IPABHUIIBHBIX OueHKa ypOBHS [OArOTOBKH
OTBETOB) Gasut (OTMETKA) BepOATbHBIN aHAJIOT
OTIIMYHO
XOpOILO
VIOBJIETBOPHTENBHO
menee 70 HEYJIOBJIETBOPUTEIBHO

CI/ITyaHI/IOHHBIe 3aJaHusA (I/IJ'II/I KOMIICTCHTHOCTHO-OPHUCHTHPOBAHHBIC 3a,[[aHI/I$I)

Bapuant 1 1. YJIIBTPA3BYKOBOE NCCIIEAOBAHMUE.

[Ipounraiite Texc. OTBETHTE Ha BOIPOCHI MOCIE TEKCTa. BO MHOTMX CTpaHax ¢ IOMOIIbIO
YABTPa3ByKa MOXET OBITH MMOJIy4E€HO N300paskeHHe 110/a (pa3BUBAIOIIECTOCs MIIaJICHIIa) B yTpooOe
marepu (B Poccum 510 HaspiBaeTca Y3M — ynbTpasBykoBoe wuccieaoBanue.). Bo Bpems
HCCIIEIOBaHMs JOKTOP IEPEMELIAET YCTAHOBKY IO JKMBOTY MaTe€pu TaK, 4YTO YJIbTPa3BYKOBBIE



BOJIHBI PACIPOCTPAHSIIOTCS BHYTPH, OTPaXKasiCh OT IMOBEPXHOCTH Iioja. OTpaKeHHBIE BOIHBI
BO3BPAINAIOTCS, YIABIUBAIOTCS YCTAHOBKON M (POPMUPYIOT 00pas3.

Bompoc 1: [Inst Toro, utoObl chopmupoBarh wu3ob0pakenue (00pa3), yabTpa3ByKOBas
YCTaHOBKA JIOJDKHA BBIUMCIUTH PACCTOSHHUE MEXAYy IUIOAOM U 00jacTbio mpoObl. BosHbI
yIABTPa3ByKa JBUTAIOTCA Yepe3 )KUBOT B ckopocTh 1540 m/c. Kakoe n3MepeHne ycTaHOBKa JI0JDKHA
c/IenaTh, YTOOBI MOXKHO OBLIO BBIYUCIIATH PaccTOsHUE?

Oranon: 1. JlomkHO OBITh U3MEPEHO BPEMs PACIIPOCTPAHCHHS yAbTPAa3BYKOBOW BOJHBI OT
poOkI 0 110,12 U 0OpaTHO.

Bompoc 2: M3o0pakeHue IUioAa MOXKET TakKe OBITh TOJIYyYEHO C HCIOJIb30BAHUEM
pEeHTreHoBcKOro wu3iaydyeHus. [louemy JKeHIMHA JODKHA u30eratb IMOJABEprarb >KUBOT
PEHTTEHOBCKOMY M3ITyYEHHUIO B TeUCHHE OepeMeHHOCTH?

OtayioH: 2. PEHTreHOBCKOE M3Ty4eHUE OMACHO IS TJI0/1a.

Bormpoc 3: I'1e moMruMo MEAWIIMHBI UCTIOIB3YETCS YIbTPa3BYK.

OtanioH: 3. YIbTpa3ByK UCHOJIb3YIOT JETYYHE MBIIIH.

3AJAHHUE Ne 3 (npaxmuueckoeo xapakmepa)

Yca0BUs BHINOJIHEHHS 3a1aHust®

1. Mecto (BpeMsi) BBITTOTHEHUS 3a1aHus - KaOuHeT Nel§

2. MakcuManbHOE BpeMsl BBIITOJIHEHU 3a1aHust: 30 MUH.

3. Bbl MOkeTe BOCIONIb30BaThCs OyMaroi, py4koii, KOMIBIOTEPaMH.

COopHUK 3a7a4 110 (DHU3UKE
3ajgaga Ne 1.

Ko moBun 1eBYOHOK, OKYHAN UX B JIY)KY M CTapaTelIbHO U3MEPSUT INIyOUHY MOTPYKEHUS
KaKJI0OM JEBYOHKHU, a TOJISI TOJBKO CTOSUT PSAIBIIIKOM M CMOTpEN, KaK JE€BUYOHKUA OapaxTaroTCs.
Yewm otimyarorcst Konnnasl gerictBrs oT TONHHBIX,

Y KaK TaKue JeHCTBUS Ha3bIBAIOT (DU3UKH?

Omeem: n pusuku, 1 XUMUKU Ha30BYT Konuubl 1 ToNMHBI JEHCTBUS XYTUTaHCTBOM WU
HajaoT 1o mee obouM. Ho Hamo mpusHaTh, YTO C TOYKM 3peHHs OeccTpacTHOM Hayku Tosst
MPOU3BOIMI HaOmo1eHus1, a Komst cTaBuIl OMBITHI.

3agaga Ne 2.

Urto wMmemiaer ceMuKIAacCHUKY Bace, moliMaHHOMY JMPEKTOPOM IIKOJIBI HAa MECTE
KYpEHUSsI, pPacracThCsl Ha OT/IETbHBIE MOJIEKYJIbl M BPACCHIITHYIO UCYE3HYTh U3 BUAA?

Omeem: B3aUMHOE TMPUTSKEHUE MOJIEKYJ CEMHUKIACCHHKA MEIIAeT WM paccTaThCs
HAaBCETJIa M CKPBITHCS OT JUPEKTOPA.

3amaga Ne 3
VYyeHsblii ¢ MUPOBBIM MMEHEM VHHOKEHTHI CKOHCTPYMPOBAJ CPEICTBO NEPEIBHKECHMS,

KOTOpOE€, pBaHyB C MeCTa UM OTMaxaB 3a MHUHYTY 121 KuioMeTrp, BAPYT 3aMHUpPAET, MBIXTHUT,
TOMYETCS Ha OJHOM MECTE M TOJIbKO 4Yepe3 J[Ba yaca CHoBa OpocaeTcsl B MyTh. 3a KaKoe BpeMs
YYEHbI C MUPOBBIM UMEHEM, KaTasiCh Ha CBOEM CpeACTBe, mpoeneT 605 kunomerpoB? Beruucnu
CPEIIHIOI0 CKOPOCTh CPEJICTBA BO BPEMS ATON MPOTYIOUYKH.

Omeem: BOCEMb YacOB M TSATh MHUHYT IMOHAAOOSTCS y4YE€HOMY, 4YTOOBI, TpSCICh U
MOJIPBITHBAsA, Ha CBOEM cCpelcTBe mpeoaosietb 605 kumomeTpoB NyTH. CpenHIO CKOPOCTh
BBIYHCIIIMTE CAMH.

3agaya Ne 4

[Tets exan k 6aOyIike Ha AJIEKTPUYKE, U BCIO JOPOTY HAJl HUM HM3/I€BAUCh KAKUE-TO JIBA

HEBeJOMBbIE emMy siBJIeHHs. OHO TpU KaK10W ocTaHOBKe ToJikaio [leTio Bnepen, a npyroe, Koraa




BaroH Tporajics - Aeprajio Ha3az. YTo 3TO 3a XyJIMIaHCKUE SIBICHUS, U MOKET JIM TPAHCIIOPTHAs
MUIHLHS C HUMU CIIPABUTHCSA?

Omeem: Hap llerell rmymMuwiInch HHEPLUUs IBUKEHUS U MHEpUUs 1okosi. C 3TUMHU ABYMs
ABJICHUSIMU HE TO YTO MWJIMLUS, C HUIMU HUKAKHE CyXOIIyTHO-BO3AYIIIHO-MOPCKUE BOOPYKEHHbBIE
J10 3yOOB CUJIbI HE CIIPABATCA.

3azmaga Ne 3.

Tpu npyra: Anton, Kocts u Jlemenbka 3HaroT, Korjaa kpacaBuia JIeHOuka BBIXOJUT U3
LIKOJII M B KAKOM HAIIPaBICHHMM [BHJKETCS IO NPsAMOH. AHTOH 3HAaeT BpeMs, 3a KOTOpOe
KpacaBula JleHouka NMpOXOOUT HEKOTOpBIM IyTh. KOCTS 3HAET BEIMYMHY 3TOrO0 HEKOTOPOIO
IyTH B METpax, a JlemeHbKa 3HaeT CPEHIOI CKOPOCTh, C KOTOPOi JIeHOUka OOBIYHO ABHIKETCS.
Ob6s3arensHo nu AHTOHY, Kocre u Jlemeneke coOupaThCsi BTpOeM, 4YTOOBI HE YIYCTUTh
KpacaBully JICHOUKY B KOHIIE HEKOTOPOTO ITyTH U HaIlMXaThb € CHEra 3a IUBOPOT?

Omeem: BiBOeM cripaBsiTcs. HampaBieHne u3BecTHO. 3Has BpeMs BBIXOJIA U CKOPOCTb,
AHTOH ¢ JlemeHBbKON 3ampoCcTO BBIYUCIAT, TAE KOHEL IIyTH, M B H3BECTHOE BpeMs Tyla
npuberyr. Koctst ¢ JlemeHbkoil MO0 CKOPOCTM M NYyTH Y3HAIOT BpeMs, KOIJa Hajo JIOBUTH
Jlenouky. A Kocte ¢ AHTOHOM U CUMTaTh IOYTH HUYETO He Hazo. [lomanacs, Jlenouka.

3agada Ne 6

Ecin cxBatuth IleTio M pe3Ko BCTPAXHYTH - U3 KAapMAaHOB y HETO BBUIETAT I'BO3/H,
HOKHK, pOraTKa, KaMEeIlKH, IPOOKH,

KyCOUYKM cBHHIA U 144 pyOns menoubto. B 4yeM npuyMHa Takoro yAMBHUTEIBHOTO
ABJICHUS IPUPOJIbI?

Omeem: uHepUus - BOT NPUYMHA, IO KOTOPOM I'BO3AM U IpodYas €pyHAa BBUIETAET U3
KapMaHOB BCTpsAxHyToro Iletu.

3amaua Ne 7.
Yro 3aMeTu1 repenoBoit ["anuieii, koraa oT Hero cHavajia OTCTala MHKBU3UIIKS, @ TIOTOM

BCE OCTaJIbHbIE Tena?

Omeem: VHKBU3MILIMS, KOHEUHO, HE TEJIO, HO NepefoBoi [‘anuneil BepHO 3aMeTui, 4To
€CIi K HeMy HHMKTO HE IPUCTAaeT, TO OH JMOO HaxOoJIUTCS B IOKOE, JIMOO paBHOMEPHO M
MPSMOJIMHEMHO JBUKETCS caM He 3Has Kyna. [lo unepumm.

3amaga Ne 8

IloueMy MopokeHOe, KOTOopoe ypoHWI BoBouka, KaTasich Ha KapyceyH, INEpecTano
BECEJIO KPYKHUTHCSI BMECTE C JIOIIAJAKAaMU U JIETUT IPSIMO B MUJHUIIMOHEPA, TPUCMATPUBAIOLIETO
3a MOpsIIKOM?

Omeem: xorna BoBouka OTHYCTMJI HENOEAEHHOE SCKMMO, Ha JCKHMO Iepecraia
JENCTBOBATh Kapyceib, KpyKUBILIAs ero BMecte ¢ BoBoukoil. OaHaKo, CKOPOCTh CBOIO 3CKUMO,
10 3aKOHaM MHEpLUH, coxpaHuio. Y momyanoch npsMosivHelHO U paBHOMepHO. Korga 6 emy
HUYTO HE MEUIAJIO - BEYHO OBl JIETENI0 3CKUMO MUMO 3BE3[] U

TyMaHHOCTeH. Ho Ha myTH MOpOKEHOr0 BCTaJl MAJIUIIHOHED.

3amaya Ne 9.

OpHaxkapl CEMUKIACCHUK Bacs, TOJIbKO 4YTO M3Y4YMBIIMM Ha ypoke (U3HKHU
B3aMMOJICHCTBHE TeJ, ObLI COMT C HOT HEYAsTHHO BHICKOYMBIIUM M3 IHIKOJBI TPETHEKIACCHUKOM
Humoukoii. C kakol menbto Bacst mocie 3Toro ciydas rHaics 3a J{lumoukoit monropa yaca?

Omeem: 4TOOBI IPUBECTH B MCIIOJIHEHHE 3aKOH MPUPOIBI, 10 KOTOPOMY JEHCTBHE Tesa
Ha JPYroe TeJIo He MOXKET ObITh OTHOCTOPOHHUM. BCesikoe neiicTBrE poXKaaeT MPOTUBOICHCTBYE.

3azmaya Ne 10.

[IporynuBasice o 6epery ozepa, Mumia npuriacui JIsutto nmocuieTs B Jojike 6e3 Becel.
Bnpyr Jlans nepenymana cuaers ¢ Muiiel B ToJKe U BBIIPBITHYNIA Ha Oeper. Kak crioxwunack
nanpHeimas MunmHa >Ku3Hb?

Omeem: B pe3ynbTaTe B3auMojaeucTBus ten Jlsum u nogku Muiia yribll Ha CepeiuHy
o3epa. A 94TO ¢ HUM OBLIO TTOTOM - (PU3UKE HEU3BECTHO.

3amaya Ne 11



Kons n Tonst Hanwm ckaTyroo NPYKHHY B IAKETHKE, NEPEBSI3aHHOM BEPEBOYKAMH, U
CTalM 3TH BEPEBOYKM pa3BsA3bIBaTh. 1yT-TO NpYyXKMHA U pacnpsMmuwiack. B pesynbprare
B3anMOJIecTBHS TOJIsI ¢ XOpOoIIei CKOPOCTHIO yIIeTel B OHY CTOPOHY, a Ko ¢ BiBoe Oobiieit
B [IPSIMO IIPOTUBOIIOJIOKHYIO. YKaXuTe, Kak otaudaercs TonuHa macca

ot Konunoi?

Omeem: TOCKOJIbKY MpYy>XHHA Mociana Tolr XOTh U C XOPOILIEH, HO BJABOE€ MEHBUIECH
ckopoctbio yem Koo, Tonuna macca B ABa pa3za 6ombiine KoanHoit, Toxe Xxopouiei.

3azmaya Ne 12.

JIroThIl Bpar HEXKHO NMPHXKAJCS IIEKOW K MpUKIaAy M Haxan Kypok. ITyns maccoit 10 r
BBICKOUMJIA U3 BUHTOBKHM M IOHEC/IaCh MCKAaTh HEBUHHYIO JKEPTBY cO ckopocThio 800 m/c. A
BUHTOBKA B pe3y/bTaTe OTJAuM CO CKOPOCTBHIO 2 M/C TOcCIana Bpara B HOKayT. Berumcinu maccy,
COMBIIIYIO C HOT Bpara.

Omeem: Bpara HOKayTUpOBAJIO €ro coOOCTBEHHOE opyxue Maccoil B 4 xr. KTo k Ham ¢
YeM OPUJIET - OT TOTO U yMaJeT.

3ajmaua Ne 13

Mornekyna Bo/bl HCTIAPIIIACh U3 KUIAILIET0 YallHUKa U, MOJAJeTasi K MOTOJKY, JI0O B J100
CTOJIKHYJIaCh C HEM3BECTHO KaK MPOKpABILENCS Ha KyXHIO MOJIeKyJIol Bojgopoaa. Kro Obictpeit
otyieren?

Omeem: Ta MOJEKyJa, ybsd Macca MeHble. Moiiekyna Bogopoaa. Heuero el mo KyxHsam
1acTaTh.

Kpurepum oueHku:

3a HpaBHHBHLIﬁ OTBCT Ha BOIIPOChBI HJIIM BCPHOC PCHICHUC 3aJadyd BbBICTABJIACTCSA
MOJIOKUTEbHAS OlleHKa — 1 Oa.

3a He HpaBI/IJII)HI)If/i OTBCT Ha BOIPOCHI MM HEBCPHOC PCIICHUE 3aaa4d BBICTABJIACTCA
oTpulaTenbHas omenka — 0 6ayos.

Lllkana oyenxu obpazosamenvubix 00CMUNCEHULL

[IpoLEHT Pe3yIBTaTHBHOCTH (IPABUIILHBIX Olenka ypoBHs MO/IrOTOBKH
OTBETOB) 6as1 (0OTMETKa) BepOaTbHEI aHaIOor
OTIIMYHO
XOpOIIO
YIOBJIETBOPUTENHHO
menee 70 HEYIOBJIETBOPUTEIILHO

3ananue AJ151 HHAUBUAYAJBHOTO ONIpoca:
VY cTaHOBUTH COOTBETCTBUE
COOTHOCTHU ®U3NYECKHE BEJIMYNHBI 1 EAVUHUIIBI UX NU3MEPEHW

1. JlaBnenue A. xr
2. Temneparypa b. ITa
3. Macca B. M3
4. O6pem I.K

5. Hanpsixenne I A

6. ConpoTuBieHue E.B

7. Cuna snexktpudeckoro Toka K. Om
8. CxopocTh 3. dx
9. Pabora K. H
10.Yckopenue JI. M/c2




11.Cuna M. M/c
12. KonmuuecTBO BeniecTsa H. kr/momns
13. MounspHas macca I1. Moub

Oranon: 1-b, 2-T, 3-A, 4-B, 5-E, 6-K, 7-/1, 8-M, 9-3, 10-J1I, 11-K, 12-I1, 13-H

Tema: OCHOBBI TEPMOAMHAMUKHI

3agayva 1. B anmtomuHueBoil kactproie, macca kotopoi 800r, HarpeBaercs S J1 BOJbI OT 10°C no
kuneHusi. Kakoe KoJM4ecTBO TEIUIOTHI MOKET Ha HArpeBaHUE KACTPIOJIA U BOJbI?
Hano:

m1=800r

V=5n

t1=10°C

t,=100°C

Q-?

¢1=920 Jx/xr’C

c2=4200 JIx/xr°C

p=1000 kr/m>

Breraucnenus.

Q1=920 JIx/kr’C* 0,8 kr(100°C-10°C)=

=6624 JIx=6, 624 k]

Q2=4200 JIx/xr’°C*1000kr/M3*0,005 M3(100°C-10°C)=

=1890000 Ix=1890 xJIx

Q=6,524 xJIx + 1890 x/I:x = 1896, 524 xJIx

Oteet: Q=1896, 524 JIk.

3anaua Ne 2. Onpenenure yaenbHYIO TEIUIOEMKOCTh METAJUIA, €CJIM HA HarpeBaHue Opycka
maccoit 100 r, caenanHoro us sToro Metanna, or 20°C no 24°C norpe6oanocs 152 Ix
TEIUIOTHI.

Jano:

m = 100r.

t1 = 20°C

t, = 24°C
Q=152 JIx
c-?
Breraucnenus.

= 152?( o = 380/ / kr'C
0,1kr(24° - 20°)

Otset: ¢ = 380 }1>1</I<1"OC. [To Tabnuile HAXOAUM, YTO TAKYyIO TETUIOEMKOCTh UMEET JIaTyHb.
Cnpasusuiumcs yyaumumcst OONOJHUMENbHO.
3agava Ne 3 Ha ckoabpKO rpajycoB HarpeeTcs KyCOK aJlOMUHUSI MAaCCOM 2 KT, €CIITH EMY
COOOIIUTH TaKOE KOTUYECTBO TEIUIOTHI, KAKOE UJIET HarpeBaHue Boabl Maccoii 880 r ot 0°C no
100 °c?
Jano:
mi1=2 Kr
my = 880r
t1=0°C
t, = 100°C
Q1= Q2
At-7?



C2= 4200 JTx/xr’C
1= 920 Ix/xr’C
Beruucnenus:
_ 4200/0x /xr’C -0,88kr(100° - 0%)
920k /kr’C -2kr
Otser: At = 200°C
. 3agaum Ne 137, 139, 142, 150.
Ne 1-xagectBennas. PaccMoTpeB rpaduk HarpeBaHusl U IJIABJICHUS 0JIOBA, OTBETHTE HA
BOIIPOCHI:

At =200°C

o
v, o a E
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1. CxonbKO BpeMEHHU HarpeBajioch BeuiecTBo ot - 32°C 10 TeMnepaTypbl IU1aBJIeHUs?
2. CKOJIbKO BPEMEHHU JUTWIICS TIPOIIECC TIIaBJICHUS ?

3. O yem roBopuT yuactok rpapuka J{E?

3aaya pemaercss COBMECTHO. 3aTeM OTBETHI IPOCLUUPYIOTCS HA IKPaH ISl IPOBEPKH.
OTBeThI:

1. 20 mumn.
2. 10 muH.
3. TennoBoe paBHOBecCHE ¢ OKPY/KAKOIIEH Cpeloi.
No 2 - xauectBeHHas1. PaccmoTpeB rpaduk OXJIaxIeHUS U KPUCTAJTN3AlUN BEIIeCTBA, OTBETHTE
Ha BOIPOCHI:

LGy

&1

X T

20

1. I Kakoro BeIIECTBa COCTaBJIEH rpaduk?

2. OnpenenuTh cOCTOsIHKUE BeniecTBa Ha yyactkax AB u BC.

3. Ha kakom yyacTke npoucXOIuiI0 BbIEICHUE TETIOThI?

3ajaya pelraeTcss CaMOCTOSTENBHO Ha JTUCcTe Ned,

OTtBerbI:

1. last pryTH.

2. Kuakoe, :KuaKoe - TBepaoe.

3. Ha yuacrkax AB, BC.

Ne3 - pacuernas. PaccmoTtpeB rpaduk HarpeBaHuUs U TUIABJICHUS J1bJIa, OTBETHTE Ha BOIIPOCHI:
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1. KakoBa TemMriepaTypa IjiaBjieHuUs BelecTBa?

2. Kakoe KoIu4ecTBO TeIJIOThl U3pacX0/I0BaHO HA HArPEBAaHME JIbJIA 10 TEMITepaTyphl
ILIaBJICHUS?

3. Beruncnute Maccy Jbja.

4. Kakoe KOJMYECTBO TEIUIOTHI U3PACXOA0BAHO Ha IJIaBJICHUE YaCTU TBEPIOro Tena?
5. Beruucnute Maccy TOM 4acT TBEPJOTO TeJla, BEIIECTBO KOTOPOH HAXOIUTCS B
pacIuIaBJI€HHOM COCTOSTHUU?

6. HaiitTu Maccy Toii yacTu Tesa, BEIeCTBO KOTOPOM OCTalIOCh B paciljiaBe B TBEPIOM
COCTOSIHUM.

3ajaua peaeTcss COBMECTHO. 3aTEM OTBETHI U PEIICHUS IPOEUUPYIOTCS HA SKpaH JJis

IIPOBEPKH.
OtBerbI:
1. 0°C.
2. 40 x/I:x.
3.15kr.
JMamo: Peiuermie:
Q1 =40 x[x Qi1=cm At
At=100C m) = Qyle At
c=2100 T/ xr*° C m=19xr
m =7
4. 140 x/I:x.
5.04Kkr.
Jamo: Pemuersie:
Q2 = 140 g T2 Qz=mi
& = 340000 DTx/xr mz = Qz2/ %
mg = ? mr=04xr

ano: Pemienue:
6.m=mi-m2=1,5kKr.
Ned. PaccmotpeB rpaduk HarpeBaHusi BOJbI U IPEBpAILIEHUE €€ B Map, OTBETHTE HAa BOIIPOCHI:

tos

100 - =
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|
400 t={uln] 1200

1. KakoBa Temneparypa KUIeHHs BOAbI (TP HOPMAJIbHOM aTMOC(HEPHOM JaBlIeHUN) ?
2. Kakoe KOJIM4YeCcTBO TEIIOTh U3PACX00BAHO HA HarpeBaHHUE BOJIbI IO TEMIIEPATYPbl KUIIEHUS?

3. Boruucnure maccy BOJIBI.



4. Kakoe KOJIM4€eCTBO TEIJIOTHI U3PACXO0I0BAHO HA IIPEBPALLEHHE B [1ap YAaCTH BOJBI IIPU
TEMIEPATYpE KUTIEHUs?

5. Beraucnure Maccy TOH YacTu BO/JbI, BEIICCTBO KOTOpOﬁ HaxoAauTcCs B Hap006p33HOM
COCTOsIHHUU.

6. Haiinure maccy Toi 4acTH BELECTBA, KOTOPOE OCTAJIOCH B )KUJIKOM COCTOSIHUM.

33,[[3‘13 peuacTcss CaMOCTOATCIIBHO Ha JIMCTC Nes.

OTBeThI:

1. 100°C.

2. 400 x/I:x.

3. 1,9 kr.
Hamo: Peruernie:
(1 = 400 x T Q1=cmy At
At=50°C
¢ = 4200 Lwrr*°C m) =0y/c At
my="7 m=19xr

4. 800 x/I:k.

5. 0,35 k.

Hamo: Pewemie:
Q2 = 800 x Qz=Lm
L =2,3* 105 x/kr mz = Qa2 /L
m2="7 mz =035 kr

6. m=m1- m2=1.55 kr.

1. ITocTpouts rpaduk HarpeBaHUs U IUIABJICHUS CTAJIU B KOOPAMHATHBIX OCAX t OT Q, eciu Ha
Harpes cranu ot 500° C 1o TemmepaTypsl IiaBiaeHus u3pacxomaoBano 500 kK TEMIOTHI, a Ha
raByieHue - 60 kJ[>k TermIoThI.

Tema OcHOBBI MOJIEKYJIIPHO KUHETUYECKON TEOPUU

Pewenue 3aoau.

3anaua 1. Onpeodenumov Kunemuueckyo dHepeuto MoeK)ibl 0OHOAMOMHO20 2a3d U
KoHyenmpayuio moaexyn npu memnepamype 37C u oasnenuu 1,2 Mlla.

Jlano CHU Pemenue

T=37 C+ 273 310K

P=1,2 MIla 1,2*10. E Beipazum u3 (2) ypaBHeHuss N=>N=

k=1,38%*10 Urak: E u Nn= Berunciaum:

E-? N-? E

n=

Otser:

3anaua 2. Haiimu memnepamypy 6000p0o0a u cpeonioin K8AOpaAmuiHylo CKOpoOCmb €20 MOAEK)!l
npu oasnenuu 150 xlla u konyenmpayuu monexyn 1,5*10.

JMano CU Pemenne

P=150 kIIa 1.5*10I1a P=nKT (1) . Beipasum T u3 Ypasuenus (1): T=

N=1,5*%10 T=724 K; V=(2)

k=1,38*10 Macca moiekysbl Boopoja HeusBecTHa. Haiinewm ero,

Na=6.02*10 ucronp3ys MOJSIPHYIO Maccy BOJIOPOAA.

[ToacraBum BeIpakenue (3) B



T-?V-?7.
ypaBHeHue (2) V=
V=
Otger:
3anaua 3. lpu xaxoii memnepamype cpeousis K8aOpamuuHas ckopocms monexyn pagua 700?

JMano CU Pemenne

V=700 V=(1). Belpa3zum u3 ypaBHenusi(1)mosramao

K=1,38*10 1.Bo3Benem B kBazpar obe gactu V

Na=6.02*10 2.YMHOxuM 00¢ yacTu HAa M: V

3.Paznenum o6e yactu Ha 3K: T=

T-? Utak, T=, HO MBI HE 3Ha€M M-Maccy OJHOMH

MOJIEKYJIbI Kucinopoza. Haiinem e€, 3Hast MOJIEKYJIIPHYIO

Maccy kuciopoaa: [loncraBum (3) B (2), momyuum: T=
Otger:

3agaua 4. Cpednss kea0pamuuHas cCKOpoCms MOJEKYL 2a3d, HAXO0AWUXCSA NPU meMnepamype

110C, pasna 600. Onpedenume maccy mMonexyvl.

Hano CHU Pemienue

t=110c T=t+273K ; T=110c+273K=383K

V=600 V=

k=1,38%*10 BripazuM M U3 3T0r0 ypaBHEHHUSI.

m-? 1. Bo3Benem NeByIo U MpaByro 4acTu B KBaapar V

2.YMHOXuUM 00€ yactu Ha M: V

3. Pa3znenum 00e yact Ha V M

Boraucnaum: m Otger:

PACYET TEIVIA NPU NMN1ABNEHUN 1 OTBEPAEBAHUN

3agauva 2:

CKonbKo Tensia Heo6xoAMMO AN NaB/eHUA KycKa CBUHLA
maccoi 500 r, Haxogsiuerocsi npu Temneparype 270C.

cu PewweHue:
. CBUHel, CHayana HeobXoANMOo HarpeTb 40
JaHo:

Temnepartypbl nnasneHus (nepeaarts Tenno Q1),
mcB=500r 0,5 Kr 3aTem pacnnasuTth ero (nepegatb Tenno Q2)
AcB = 2,5 * 104 Q=Q1+Q2
&Y 70c Ql=cm (t2-tl)
tnn = 3270C Q1 = 130%0.5%(327-27) = 19500 [ = 19,5 kK
ccB = 140 x/kroC

Q2=Am

Q-? Q2 = 2,5%104*0,5 = 1,25*104 )« = 12500
bk = 12,5 kDK

Q =19,5 + 12,5 = 32 KK

OTBET: Q = 32 kX




1. Temmepatypa KUTICHUS alleTOHA MO aOCOMIOTHOM MIKaie Temrneparyp KenbBuHa cocTaBisieT
329 K. Yemy paBHa 3Ta Temiieparypa mno mkane [enbcus?
56 (n c)
1) ;
_5G (c: () J
2) ;
~106 (u C J
3) ;
385 (c c)
4) .

320 (cI{ J-273 (cI{ |=56 (uc |
Ecnu 273 rpagyca KenbBuna — 310 HOJb 110 Llenbcuto, To .
Otser: 1.

2. KakoBa Temnieparypa KHIICHHAS BOBI IPU HOPMATBHOM aTMOC()EPHOM JaBJICHHUH 1O a0COIIOT-
HOM 1lIKaje TemMneparyp?

1) 100 K

2) 173K

3) 273 K

4) 373K

Honw no I_[enbcmo — (+273) rpanyca KensBuna. Cto no L{enscuto:

273 (uﬁ J+ 100 =372 (uﬁ J

OrtBert: 4

3. 3HaueHue TemrepaTypsl 1Mo mkaie Llenbcus, COOTBETCTBYIOMIEe a0COIIOTHON TeMITepaType
20 K, paBHO:

) -203 (ac J

EE(::C‘J
253 [oC |
203 oC |

ED(uR J:D(aﬁ )+ED=-2?3 (of:‘ )+2D=-253 (nc)

Ortser: 2.

4. CornacHO pacyeTam TemIiepaTypa KHIKOCTH J0okHa ObITh paBHa 130 K. Mexny Tem Tepmo-
143 (o ' J

METp B COCYJI€ TTOKA3bIBAECT TEMIIEPATYPY . 9TO 03HAYaeT, 4To

1) TepMoMeTp TIOKa3bIBaET OoJiee HU3KYIO TEMIIEPATYPY

2) TepMOMETp TOKa3bIBAET O0JIee BHICOKYIO TEMIIEpaTypy

3) TepMOMETp MOKA3BIBAET PACUETHYIO TEMIIEPATYPY

4) TEPMOMETp HE PACCUNTAH Ha HU3KHE TEMIIEPaTyphl U TpeOyeT 3aMeHBI

130(::11 J n(aﬁ J—I—lED_-ETE (cC‘ J+13|::_-143 (ac*J

Otger: 3.

006 (o c |
5. [luHK KUIUT Npu TemIepaType
n3MepeHuH no mkane KenpBuna?

. UeMy paBHa TemrepaTypa KUIMEHUs IUHKa Ipu €€



1179 K
2) 633K
3)-633 K

4) +1083 K

T(eK |=0(oK |+273+906 =1170 (oK |

Ortser: 1.

Tema Pacyer myHTa, pacdyer BOJIbTMeETpPa

-0

R wyHma

R npubopa om -
| namepsembli MKa 1 ]
I npuBopa mka T

R wyHta —

R dobasoyHoe

U nsmepsiemoe - | npubopa(A) « R npuopa (OmM) ,
R pob6asoyHoe = I npubopa (A) ’

U - BONbTHI

MHoX)HTeNb J00aBOYHOTO COMPOTUBIICHUS 3TO OTHOLIEHHE, KOTOPOE MOKA3bIBAET BO CKOJIBKO
pa3 To HalpsHKEHHUE, KOTOPOEe MPUCYTCTBYET Ha BBIBOAAX BOJILTMETPA OOJIBIIIE HAMIPSHKEHUS
MIOCTYIAIOIIETO HA U3MEPUTEIBHYIO TOJIOBKY.

p = U _ rm+m 1 Fa
— - - d T s
Us e 'a
®opmyJia 1 — MHOXKHTENb 1002aBOYHOI0 CONPOTHBJICHUS

Hy a 3Has 5TOT MHOXXUTCIIb JICTKO ONIPCACIINTD U BCIIMYNHY I[O68.BO‘IHOI‘O COIIPOTUBJICHHUA

el —
rp=rylp—1).
®opmyia 2 — 106aBOYHOE CONPOTHBJIECHHE
KaK HpaBI/IJ'IO, HepeHOCHBIe I/I3MepI/ITeHBHLIe HpI/I60pBI CHa6)KaIOTC$[ HC O)IHI/IM, a HECKOJIBKUMHU
}1063B0'—IHBIMI/I COHpOTI/IBHeHI/IﬂMI/I. TaKI/IM O6p330M, y HUX ITOABIIAOTCA HeKOTOpBIe JAHUAITa30HbI

HSMCPCHHfI. 910 JACJIacTCA OJid TOIrO YTOOBI IIOBBICHTh YHUBCPCAJIIBHOCTb BOJILTMCTpPA YTOOBI
OJHUM HpI/I60pOM MOJKHO OBIIO HU3MEPATH 3HAYCHUS HAIIPSHKCHUSA B PA3JIMYHBIX LCIIAX.

IIpumepsl



1. Ayrosas nammna (puc. 2) norpednser Tok [=4 A npu Hanpspkennn Ha nyre Un=45 B. Kakoe
CONPOTHBIIEHHE HEOOXOAMMO BKIIIOUUTH MOCIEAOBATEIBHO C JIAMITON, €CITH HAIIPSDKEHNE
nuTarouiei cetu nocrostuaoro Toka U=110 B?

Puc. 2.

Ha pHuc. 2 IMPUBCACHBI CXEMa BKIIFOUYCHUA Fpa(bI/ITOBLIX QJICKTPOJOB U I[O6aBO‘lHOFO
COIIPOTUBJICHUS, a4 TAKIKC YIIPOIICHHAA CXEMa C 0003HaYCHUEM COIIPOTUBJICHHUA U I[y1“0BOI71
JIaMIIBI.

Tok [=4 A, npoxozsmuii yepes naMiy 1 100aBOYHOE CONPOTUBIICHUE I]], CO3/1aCT Ha Ayre
noJjie3Hoe najeHue Hanpspkenuss Un=45 B, a Ha 100aBOYHOM COIPOTHBIICHUH MAJCHNE
HanpspkeHus Un=U-Un=110-45=65 B.

JHo6asounoe conpotusienue ra=(U-Un)/I=(110-45)/4=65/4=16,25 Om.

2. PryrHast namma ¢ pabounm Hanpspkenuem 140 B 1 Tokom 2 A moakiioYeHa K ceTu
HanpsbkeHneM 220 B uepe3 1o6aBoyHOE CONPOTHUBIICHHUE, BETMYUHY KOTOPOTO HAJI0 MOJICUUTATh

(puc. 3).

Puc. 3.

Hanpsbxenue cetu paBHO cyMMe MaJIeHUH HapsbKeHUs Ha T00aBOYHOM CONIPOTHBIICHUH U B
PTYTHOH Jamie:

U=Un+Un;
220=I-rn+140;
2-r1=220-140=80;

rn1=80/2=40 Om.



[Tanenue HanpsHKEHUS BO3ZHUKAET HA 100aBOYHOM COTIPOTUBIIEHUH TOJIBKO IPU MPOTEKAHUU
yepes3 Hero Toka. [Ipy BKIIIOYEHNH Ha JTaMITy aJaeT MOJHOE HANPSKEHNE CETH, TaK KaK TOK IIPH
3TOM MaJl. TOK U NajieHue HalpsHDKEHNs Ha J00aBOYHOM COIPOTHBIIEHUN YBEJINYMBAIOTCS
MIOCTETICHHO.

3. lNazopazpsanas mammna moutHOCcThIO 40 BT ¢ pabounm Hanpspbkenuem 105 B u Tokom 0,4 A
MoJIKJItoueHa K cetr HanpspkenueM 220 B. [MoxcuuTaiite BenuunHy 106aBOYHOTO
conpoTuBIieHus 11 (puc. 4).

Jlo6aBouHOE CONPOTHBIICHUE HOHKHO CHIKATh HarpshkeHue cetd U 10 pabodero HanpsuKeHUs
namnoyku Ul

-

g2
Puc. 4.

Hanpsokenue cetu 220 B BHavane HEOOXOAMMO ISl 32)KUTAHUS JIAMITHI.
U=Un+Un;
Un=220-105=115 B;
ra=(115 B)/(0,4 A)=287,5 Owm.
[Tagenue HanpsKEHUS HA COMTPOTUBICHUH MMPUBOJUT K TTOTEPSM IIIEKTPUUESCKON IHEPTHH,
KOTOpas IpeBparniaercs B Teruio. [Ipu nepeMeHHOM TOKe BMECTO JOOABOYHOTO COMTPOTHBIICHUS

MPUMCHACTCA APOCCCIIb, UTO IrOpa3]o SKOHOMUYIHEC.

4. ITeinecoc, paccuntanublii Ha Hanpsbkenne Uc=110 B u momHocts 170 BT, nomken paboTatsb
npu U=220 B. Kakum n0omKkHO OBITH 100aBOYHOE COMTPOTHBIICHHUE?

Ha puc. 5 ToKa3aHbl 3CKU3 U IMpUHOUIIHAIBbHAA CXEMa NbIJIECOCa, 1€ BUAHBI ABUTaTCIIb 21 C
BCHTUIIATOPOM U ,u06aBquoe COIMMPOTHUBJICHUC.

Hanpsoxenue cetu pacnpezensercss Mex/ 1y JIBUraTesieM U 100aBOYHBIM COMPOTUBIIEHUEM I]T
0TI0J1aM, TaK 4ToOBI Ha JIBUTaTeNb npuxoauinock 110 B.

U=Uns+Unr;



U=Uns+Irn;

220=110+I'rm.

Toxk mojcurTaeM Mo JaHHBIM IbLIECOCA:
I=P/Uc =170/110=1,545 A;

ri=(U-Ung)/1=(220-110)/1,545=110/1,545=71,2 Owm.

Puc. 5.

5. JlBurarenp MOCTOSSHHOTO TOKa Ha HanpsbkeHne 220 B m tok 12 A mmeer BHyTpeHHee
conpotusiienue r8=0,2 Om. Kakum 101kHO OBITH COMPOTHUBIIEHHE MTyCKOBOI'O PEOCTaTa, YTOOBI
OpocoK TOKa npu Mmycke Obu1 He 6obie 18 A (puc. 6)?



http://electricalschool.info/main/electroshemy/384-puskovye-reostaty.html

Puc. 6.

Eciu BKIIIOUUTH JBHUraTeNlb HEMOCPEACTBEHHO B CETh, 0€3 IYCKOBOTO COINPOTHUBICHUS, TO
IyCKOBOM TOK JBHUTATENs OyneT uMeTh Henonyctumoe 3Hauenune [B=U/rB =220/0,2=1100 A.

[TosTOMy 1Sl BKIIFOUEHUS ABUraTesss HE0OXOAUMO 3TOT TOK CHU3UTh NPUMEPHO 10 BEIMYUHBI
I=1,5-1n. [Ipn HOpManbHOI paboTe ABUTATENS PEOCTAT 3aMKHYT HAaKOPOTKO (ABM>KOK HAXOJIUTCS
B MOJIOKEHUHM 5), TaKk Kak JBUraTelb caM CO3/aeT HalpspKeHUE, HalpaBlIEHHOE IPOTUB
HAIpsDKEHUS. CETH; I103TOMY HOMMHAJIBHBIM TOK JBUraTelli HMEET CPaBHUTEIBHO Malylo
BenuuuHy (IH=12 A).

[Tpu mycke TOK OrpaHUYMBACTCS TOJIBKO MTYCKOBBIM PEOCTATOM M BHYTPEHHUM COIPOTHUBIICHUEM
neuratens: [=U/(ra+rB );

18=220/(rn+0,2); tn=220/18-0,2=12,02 Om.
6. BonbTmeTp umeer nuanazol udmepenuit Us=10 B, a ero conpotusnenue re=100 Om. Kakum

JIOJDKHO OBITH JOOABOYHOE CONPOTHBIICHHUE 171, YTOOBI BOJIBTMETP M3MEpsUT HampspkeHus 10 250
B (puc. 7)?

Ty

Puc. 7.

Jlnana3oH W3MepeHUH BOJBTMETpPA YBEIMYMBACTCS IIPU BKJIKOYEHUHU IIOCIIENI0BATEIBLHOTO
n00aBOYHOTO compoTuBieHus. M3mepsemoe Hanpsbkenne U paszaensieTcs Ha JBa HaNpsKCHUS:
naJieHue HanpsHKeHUsl Ha conpoTuBiIeHnr U U HanpsbKeHUe Ha 3akuMax BosibTMmerpa UB (puc.

8):

U=Un+Us;

250 B=Uxn+10 B.

Tok, mpoxonsammii yepe3 mpubop, Mpu MOTHOM OTKJIOHEHUHU CTpeiku Oyner paBeH: [B=UB/rB
=10/100=0,1 A.

ToT ke TOK JOKEH MPOXOAUTh Yepe3 BOJBTMETP U MpHU M3MepeHuu Hanpsbkenus 250 B (mpu
BKJIFOUEHHOM J100aBOYHOM COIIPOTHBIICHUN).

Torma 250 B=IB-rn+10 B;

IB-11=250-10=240 B.

Jo6aBounoe conportusienue ra=240/0,1=2400 Om.


http://electricalschool.info/spravochnik/electroteh/

[Ipu m060M [100aBOYHOM CONPOTUBJICHHUU OTKJIOHEHHME CTPEIKH BOJbTMETpa Oyzaer
MaKCHMaJIbHBIM TIpYU HampspkeHUW Ha BoJibTMeTpe 10 B, ogHako ero mikana rpaayupyercs B
3aBHCUMOCTH OT 100aBOYHOTO COITPOTHBIICHUSI.

B Hamewm ciyyae MakCUMalibHOMY OTKJIOHEHHIO CTPENIKH JIOJKHO COOTBETCTBOBATH AenieHue 250
B.

B obmiem cirydae yBennueHue 1uana3oHa BOJIbTMETpa OyaeT:

n=U/Us, wm n=(Un+Ug)/UB =Un/UB +1;

n-1= (Is-rm)/(I8-1B );

rB-(n-1)=rn;

ra=(n-1)-B.

7. BHyTpeHHee conpoTuiieHue BoapT™MeTpa 80 OM npu nuanazone usmepenuii 30 B.
[ToncunTaiiTe HEOOXOIUMYIO BETMYHHY JTOOABOYHOTO CONMPOTUBICHHUS I1 ISl TOTO, YTOOBI
BOJIBTMETPOM MOKHO OBLIO 3aMepuTh Hamnpspkenue 360 B.

[To BBIBEZICHHOM B TIpebIIyIIEeM pacueTe Gpopmyse 100aBOYHOE COMPOTUBIICHUE PAaBHO: ra=(n-
1)8,

rze yBeianueHue auamnazona n=360/30=12.

CruenoBaTeiabHO,

ra=(12-1)-80=880 Owm.

JloGaBoYHOE COMPOTUBIICHHE I ISl HOBOTO AuarnazoHa usmepenuii 360 B 6yner 880 Owm.

3aga4u 4719 CaMOCTOAITEIbHOIO PELIeHHsI 110 TeMe JJIEKTPOEeMKOCTh KOHICHCATOopA.
OmnpenenuTs eMKOCTHOE CONPOTUBIIEHUE KOHAECHCATOPA, €CIIU €r0 BKIIOYUTh B CETh
IPOMBIIIJICHHOT O ITepeMeHHOro Toka. EMKkocTh koHaeHcaTopa 1 M®. Kak n3menurcs
COIPOTHUBIIEHUE, €CIIU YacToTa cTaHeT paBHOU 1 k['11?

Karymka nagyktuBHOCTBIO 20MI'H BKITIOUEHA B CETh IEPEMEHHOT0 TOKa ¢ yactoToi 500,
Onpenenuts HHIYKTUBHOE CONPOTHUBIIEHUE KaTylKU. Kak N3MEHUTCS MHAYKTUBHOE
COIPOTUBIIEHUE, €CITU KAaTYIIKY BKIOYHUTH B CETh IEPEMEHHOr0 HaNpsiKeHus ¢ yactoTon 1xl'm?

OmnpenenuTs EeMKOCTHOE CONPOTUBIIEHUE KOHAEHCATOPA, €CIIU €r0 BKIIOYHUTh B CETh
IIPOMBIIIJIEHHOTO NIEPEMEHHOT0 ToKa. EMKocTh koHAeHcaropa 1| M®. Kak n3menurcs
COIPOTUBIIEHUE, €CIIU YacToTa cTaHeT paBHOM 1 k['11?

Karymka nagyktuBHOCTBIO 20MI'H BKITIOUEHA B CETh IEPEMEHHOI0 TOKa ¢ yactoTon 500,
Onpenenuts HHIYKTUBHOE CONPOTUBIIEHUE KaTylKU. Kak N3MEHUTCS MHAYKTUBHOE
COIPOTUBIIEHUE, €CITU KaTYIIKY BKIOYHUTH B CETh IEPEMEHHOr0 HaNpsiKeHus ¢ yactoTon 1kl'm?

3agaun Tema PaagnoakTuBHOCTL
3agaua Kakas 1oy painoakTUBHBIX sep KOOanbTa, MEPUO]I odypacmaia KoTopseix 71,3 maHs,
pacrmazercs 3a Mecsil?

Hano: Pemenue 3anaun:
27Co N(t)=NOe-At n=(NO-N())/ NO=1-e-At =1-—et/T=
t =30 cyrok =1-e-In2t/T = 1/4
T=71,3 cyrok

3agaya Ne AKTUBHOCTH HEKOTOPOTO Ipernapara yMmMeHblnaercs B 2,5 pasza 3a 7,0 cyrok. Haiitu
€ro Iepuoj Mnojiypacnaja.

Jlano: Pemenue 3agaum:
T=7 nueit A=Age™ =AgeT = 2T
Ao/A=2,5=nq T=-In2t/Inn=5,3



3agaua Ne 6.221 IIpenapar U?®® maccwr 1,0 r usiyuaer 1,24*10* a-yactun B cexynay. Haiitu
HEepUOJI OTypacnaia 3TOro U30Tona U aKTUBHOCTH Ipenapara.

Pemenue 3agaun:

. AN o Ini2
AN=—=A A= ”.[. !
-1 Al I
m=1-10
N m m
A=12410" Noow Taa

Ini 2y

N=A

- I m o I
I'= In[]]-—-—-N.-\‘ I'=sinl)y—— .
AM 12410% 238107

N
T=1Ini2)y—
A

1o -

]

L |
60221077 = 141 % 10

i
T=448= 10 -1

3agaua Ne 6.222 Onpenenutb BO3pacT APEBHUX ACPEBSHHBIX NPEAMETOB, €CJIU U3BECTHO, YTO
yaenbHas akTuBHOCT u3otona C* y nux cocrasnser 3/5 ymenbHO# aKTHBHOCTH 3TOTO U30TOMNA
B TOJIBKO UTO CPYOIEHHEIX AepeBbsax. Ilepuon momypacnana auep C1* pasen 5570 ner.

Pemienne 3agaum:

— At

MNit) = N|rc
A 3 .
_—= - =1 .1“ = L'NIJ
‘\” ] . . X
A= AN AT AN = A-Nye
T = 35570 ae1
- At
\ ."'\'N”'L‘ et
]'I = —_—= -— - (5]
A AN

3agayua Ne B kpoBb uenoBeka BBeIH HEOONbBIIOE

pagmonsoron Na?* aktuHocThIO A = 2,0%10° pacr./c. AkTHBHOCTB 1 cM

A ) I

\

3
Inj —
5

| = —

lng 2y

_ In(2)

nin) ..
=__]'_]
ni2)

. _ 3
SSRTO = 4.105 % 107 -ner

KOJMYCCTBO pacTBOpa, COACPIKALICTO

3

KpOBH, B34TOH uepe3 t

= 5,0 4, okazanace A' =16 paCH./(MI/IH*CM3). IIepuon nmomypacnana naHHoro paguounsorona T =

15 4. Haiftu 00beM KpOBH YeTIOBEKA.
Pemenne 3apaun:

3 ;
A= 200107 br A= N-A
L=5.0 Vg
- A= N A —
A= 0267 bk v
3
oM it
¢ AV'=Noe
' — b
‘v”— [-10
I'=1350
3amaua

CK0JIbKO HelipoHoB B sape °0?
Pemenne: Z=8 N=A-Z2=15-8 =7

3agaua
CKOJILKO HelipoHoB B siipe ! P?

Pemenne: Z=15 N=A-Z2=31-15 =16

3agaua

NnentudunmpoBars cieayromme n30TOMbI:
Buu3y mopsiakoBeiii HOMep, Mo Tabnwie MeHaeneeBa HAXOAWM, YTO IEPBBIMA
g2Pb, Tpetuii cepebpo

Pemrenne:

smeMeHT ppanrmii 20

g7Fr, BTOpO#i cCBUHEIT

) Vi
D
v

105 /A

A
)
R A - VIEIEHAR AKTHBHOCTE KPOBH (AKTHBHOCTE OJOHOID KYOHER)
. Vo T
A At 1} — et ] , . [ A
= “h— A'= Ae — Vo=V expl—het)—
n W WV Al
) . In(2) A
Vo= prexpl ——t f—
| A
210 202 105
87X 82y 472



3amaua

[lepuox momypacmaja siiep aToOMOB HEKOTOPOT'O BEIIECTBA COCTABIsAET 17 CeKyH/I.
ITO 03HAYaET, YTo......

a) 3a 17 cekyHJ aTOMHBI HOMEp Ka)XJ0ro aToOMa yMEHBIIUTCS BABOE;

0) oMH aTOM pacrajaeTcs Kaxple 17 cekyH;

B) MOJIOBHHA M3HAYAJILHO MMEBIIHUXCS aTOMOB pacragaercs 3a 17 cexyHn;

') BCE M3HAYAILHO UMEBIIMECS aTOMBI pacnaayTcs yepe3 17 cekyH.

3agaua

Ha pucyHKe JaH rpauK 3aBHCHMOCTH YHCIIa HepacHaBIIuXcs saep u3orona dpanmus 2% g7Fr ot
BpeMeHH. Uepe3 Kakoil MPOMEXKYTOK BpeMeHH (B CEKyHJaX) OCTaHETCs IMOJIOBMHA
MEePBOHAYANILHOTO YHCIA saep?

100 000 7~ T—7= 7= -r=momoranann
! ' [ T
80000 {-W-1-+-+- R R T L
H ! [ i
60 000 SRR S A S B
¢ 1
! ; ! 1 I
40000 §-i-i-ENQh- bt oo
. pora 1o
20000 |41 LT
SR T TS e~
00 10 20 30 40 50 60t ¢
OtBer: uepe3 15 cekyHn.
3amaua

[lepuon monypacnaga prytd () paBeH 20 muHyT. Ecnm HauanbHO Macca 3TOro u3oromna
paBHsiach 40 rpamMM, TO CKOJIBKO ITPUMEPHO ero OyzeT uepe3 1 yac?

a)dr

0)0,67r

B) 5T

r)12r

Ortger: yepe3 20 MuUHYT ocTaHeTcs mojoBHHA OT 40 T, emie yepe3 20 MUHYT OCTaHETCS MOJIOBHHA

or 20 1, T.e. 10 r u emie uepe3 20 MuHYT ocTaHeTcs osoBuHa ot 10T, ST.
Um N = No/2" =40/23 =5

321,[[8.‘{1/1 mo TemMe BoaHoBas onTuKa

1. ITepen coOuparoteil TMH30M, onTUYecKas cuiia kKotopoir D=+2.5 nntp,Ha pacctosauu d=50
CM HaXOJIUTCS IUTOCKUM mpeaMeT BbicoToi h=20 cM.Omnpenenuts: 1)PokycHOE paccTosTHUE
auH3bI 2)Ha KakoM pacCTOSHUM OT JIMH3BI HaXOUTCsl n300paxkeHne npeamera 3)JIuneiinoe
yBenmuenue npeamera(l’=H/h-?) 4)BreicoTy n3o0pakeHust npeamer

1) pokycnoe paccrossaue F=1/D; F=2/5=0.4 m.

2) nzobpaxeHue NeiCTBUTENbHOE, TPEAMET TOXKe, 3HauuT, 1 /F=1/d+1/f rned -
paccrosiaue 10 npeamera, f - 1o uzodpaxenus. Orcioga f=(F*d)/(d-F). f=0.2/0.1=2wm
4) paccMOTpHUM TI0/1001e TpeyroabHUKOB, B KoTopsix d / h =/ H, rne H - BeicoTa mpenmera.
OrctomaH=(h*f)/d. H=4/5=0.8 m.

3)uckomoe '=H/h.I'=0.8/0.2=4



1. Tlepen coOupatomieii 1uH30M Ha paccTosHuu 30 cM HaXOIUTCS MpeaMeT BbIcoTol 20 cMm,
n300paxkeHue MpeMeTa HaXOAUTCSA Ha PACCTOSIHUM . ... M. OnpeenuTe TuHeitHoe
YBEJIMUEHUE JTUH3HIL.

Pemenue. 1. 1/a+1/b=1/F; a=0,025; H=0,2; h=0,08; k=b/a=h/H; b=a*(h/H);
1/a+(H/h)*(1/a)=1/F; F=a/(1+H/h);

F=0,025/(1+2,5)=0,025/3,5; b=0,025*(0,08/0,2)= ...l mepectain 3Ty 3aaaay pemars. ¥; BAC
HepeaabHbIe AaHHbIe! Y JTHH3BI (DOKYCHOE pAaCcCTOSIHIE UMEET pa3Mep JOJTU CAaHTUMETpA.

2. F=1/D; F=1/2,5=0,4. 1/a+1/b=D; 1/b=D-1/a; b=a/(a*D-1); b=0,3/(0,75-1)=-1,2; k=Db/a; k=4;
(M3o6paskeHne MHIMOE, YBETTUICHHOE )

2. Tlepen TBOSIKOBBIMYKJION JIMH30H ¢ (POKYCHBIM pacCTOSTHUEM | M HAXOIUTCS MpEeaMeT
BBICOTOM 2 M Ha paccTossHuM 3 M. HailTi BBICOTY M300pakeHUsI MPEeMETa U ONITHYECKYIO
CUJLY JINH3bI

Hano: F=1m, h=2m, d=3m

HAWTU: H,D

PEHIEHME. ITo ¢opmyne Tonkoit muu3sl D =1/d +1/f, D=1/F =1/1=1 mntp,
1=1/3+1/f, 1/f=1-1/3=2/3,{=3/2=1,5m

Veennuenue I'= f/d =H/h, h/d =H/f, H= h*f/d , H =2*1,5/3=1m

OtBer: ontrueckas cuiia D=1 anTp, BeIcoTa n300pakeHus 1.

3AJIAHUE 4 (npakTu4eckoe)

JlaboparopHas pabota 1 «OrmpeneneHue  yCKOpEeHHs  Tela  IPU PaBHOYCKOPEHHOM
JIBUKCHUID)

[{ens paboThI: BEIUUCTUTH YCKOPEHHE, C KOTOPBHIM CKaTBIBACTCS IIAPUK MO HAKIIOHHOMY
xKenoOy. [l 5Toro u3MepsIoT AMUHY epeMeleHus s Iapuka 3a u3BecTHoe Bpems t. Tak kak mpu
PaBHOYCKOPEHHOM JIBI>KCHHH 0€3 HaualbHON CKOPOCTH

TO, U3MEPUB S U t, MOXKHO HAaTH yCKOpeHHUe mapuka. OHO paBHO:

2
Hukakue usmepenust He Jenarorcsi abCOMOTHO TOYHO. OHU BCeraa MpOU3BOJISATCS ¢ HEKOTOPOM
MOTPEUIHOCTBIO, CBS3AHHOW C HECOBEPUIEHCTBOM CPEJCTB U3MEPEHHSI U APYTMMH IPUYUHAMU.
Ho u npu Hammumu morpemHocTeil nMeeTcs HECKOJIbKO CHOCOOOB MPOBEICHUS JTOCTOBEPHBIX
u3Mmepenuil. Haunbonee mnpocTtoil M3 HUX — BBIYMCIEHHE CPEAHEr0 apu(PMETHYEeCKOro u3

PE3yIbTATOB HECKOJIBKUX HE3aBHUCHUMBIX U3MEPEHUN OJHOW M TOM K€ BETUUYMHBI, €CIH YCIOBUS
OTIBITA HE U3MEHSIOTCSI. DTO U MpeJIaraeTcs CAenarTh B padoTe.

Cpencta nsmepenus: 1) usmepurenbHas JIEHTa; 2) METPOHOM.

Marepuansl: 1) xenob; 2) mapuk; 3) mratuB ¢ MyQTaMd M Jankoi; 4) MeTauIMyecKuit
LHUIAHJIP.

[Topsiiok BeIMOTHEHUST PAOOTHI

1. Ykpenure xenod ¢ MOMOIIbIO IITATHBA B HAKIIOHHOM TOJIOKEHUHU O] HEOOJIBLINM YIJIOM K
ropu3oHTy (puc. 175). Y HIKHEro KOHIIA jKel100a MOJI0KUTE B HETO METAITMICCKUN ITUTUHP.
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Prc. 175

2. IlyctuB mapuk (OJHOBPEMEHHO C YyJapoM METPOHOMa) C BEPXHEro KOHIA XKeiooda,
MOJICUMTANTE YHCIIO yJapOB METPOHOMA JI0 CTOJIKHOBEHUS MIapHuKa ¢ MMMHAPOM. OTBIT yI00HO
npoBoAUTH IpH 120 ynapax METpOHOMA B MUHYTY.

3. Mensis yron HakjOHa »eynoba K TOPU30HTY U IPOU3BOAS HEOOJNIbLIME MEpeIBHKEHUS
METaJUINYECKOT0 LMJIMHJpA, JoOuBaiiTech TOro, 4roObl MEX1y MOMEHTOM IyCKa IapuKa U
MOMEHTOM €ro CTOJKHOBEHHUS C LWIMHIPOM ObUIO 4 yaapa MeTpoHoMa (3 MpOMEeXyTKa MEXAy
yaapamu).

4. BeruuciuTe BpeMs IBUKEHMS LIapHUKa.

5. C moMomIp0 N3MEPUTENBHOM JICHTHI ONPEeNUTe JIMHY NepeMelIeHus s mapuka. He mMeHss
HaKJIOHA Kejio0a (YCJ'IOBI/UI OIIbITa JOJIDKHBI OCTaBaThCA HCI/IBMCHHBIMI/I), IOBTOPHUTEC OIBIT ITATH
pa3, noOMBasCh CHOBa COBIIJACHUS YETBEPTOro yaapa METPOHOMA C YIapoM IIapuka o
MeTaTInIeCKuHN HUIIMHOP (HI/IJ’H/IHI[p JUIA 3TOI'O MOXKHO HEMHOT'O Hepe)IBI/IFaTB).

6. ITo popmyine

Si+S2+53+ 54455
Scp == 3

HaluTe CpCAHEC 3HAUCHUC MOAYJIA NICPEMCIICHU A, a 3aTEM pacch/ITaﬁTe CpCOHEC 3HAUCHUC
MOJyJIsl YCKOPEHHUSI:
2s¢p

Aep =—'x"-§—'

7. Pe3ynbTaThl H3MEepeHUN 1 BBIYUCICHUHN 3aHECUTE B TaOJIUILY:

Yucno ymapos
Howmep 2
S, M Scp, M t, C acp, M/C

OrbITa MCTPOHOMA

[Tpu npssAMOTMHEHHOM PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4allbHOW CKOPOCTH

at? 28
S:_; a=_29
2 t
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rae S - myTh, MPOWICHHBIN TEJIOM, t - BpeMst MpoxoxaeHus mytu. CpencTBa u3MepeHus:
U3MEpUTEIIbHAs JIeHTa (JINHEHKAa), METPOHOM (CEKYHIOMED).

[TpoBeauTe pacyeThl U CAEIANTE BHIBO/I.

Hcnoab3oBanHas JuTepartypa:

1. OpoHTaNbHBIE Ta00PATOPHBIE 3aHATHS MO (U3HMKE B CPEAHEN HIKOJIE .
[Tocobue nns yunreneit noxn pepakuuen A.A. [lokposckoro. U3a. 2-e. — M.,
«ITpocBemienner, 1974 r.

2. Hlunos B.®. JlaGopaTopHble pabOTHI B IIKOJIE U JOMA: MEXaHUKa.—M.:
«IIpocsemenuer, 2007

JlabGopaTtopHast pabota 2 MccnenoBanue IBHKEHHS TeJla MO IEUCTBUEM CHIL: TSXKECTH,
YIPYIrOCTH, TPEHUS.

| IloagroToBUTEILHBII 3TAN

Ha pucyHnke cxemarnuecku MOKa3aHbl Kaues,
M3BECTHBIC M10J] Ha3BaHUEM «TUTaHTCKue maru». Haiinure
LHEHTPOCTPEMUTENBHYIO CHIY, PaJNYC, YCKOPEHUE U
CKOPOCTh OOpaIlleHHs YeJI0BeKa Ha KauelsiX BOKPYT
croisiba. J[iMHa BepeBKHU paBHA 5 M, Macca 4eJIOBEKa paBHA
70 xr. Cto0 u BepeBKa npu odpaiieHuu o0pa3yroT yroi
30°. OnpenenuTe MEPHO, ECIM YACTOTA OOPAIIEHHUS
Kadeneif papHa 15 Mun™,

[Toxckaska: Ha Temo, obpararomeecs 1o
OKPYKHOCTH, IEUCTBYIOT CHUJIA TSDKECTH U CUJIA YIIPYTOCTH
BepeBKU. VX paBHOJEHCTBYOIIAs COOOIIAET TENy

ew! o B e
F Vel U A Y E LEHTPOCTPEMUTEILHOE YCKOPEHHUE.
Pe3ynbpTaThl pacueToB BHECHUTE B TAONIHILY:
Bpemss | YUuciio | Ilepuox | Paguyc | Macca |[HeHTPOCTPEMHT| CKOPOCTD | HEHTPOCTPEMHUTEJI
oOpamieH (000poT | o0paleH | o0palleH |Tesa, Kr [e1bHasi cuia, H| o0paieHn | bHoe yCKOpeHue,
us, ¢ OB us, ¢ usi, M us, M/c m/c?
1. OcHoBHOIi YTan

Llenv pabomor:

Ilpuoboperl u mamepuano:

1.

2.

3.

4.

5.

[lepen onbITOM MO/IBEIIMBAIOT HA HUTH K JIAIIKe
LITaTHUBA I'Py3, IPEABAPUTEIBHO B3BEIICHHBII HAa BECaX.

[Ton BuCALIMM IPy30M HOJIOKUTE JIUCT OyMaru ¢
HA4YEepUYECHHON Ha HEM OKPY>KHOCTBIO paguycoM 15-20 cm. Llentp
OKPY’KHOCTH PACIOJI0KUTE HA OTBECHOM JIMHUH, POXOALIEN
gyepe3 TOUKY I0JIBeca MasiTHUKA.
VY Touku nojBeca HUTH OepyT ABYMS NalbLIAMU U
AKKypaTHO IPUBOJAT MASTHUK BO BpalllaTEIbHOE ABM)KEHUE, TaK
YTOOBI painyC BpalleHHs] MasTHUKA COBIAAAJl C paJuycoM
HapHCOBAaHHOM OKPYXHOCTH.
[TpuBeauTe MasTHUK BO BpAIllEHUE U MOJCUUTHIBAS YUCIIO 0OOPOTOB 3aMepbTe
BpeMs, 32 KOTOPOE 3TH 000POTHI MPOU3OIILIH.
Pe3ynbTaThl m3MepeHni U BEIYUCICHUN 3aITUIIATE B TAOIHITY.




6. PaBHOzEHCTBYIOIIAs CUIIBI TSIKECTU U CHUJIBI
YIPYTOCTH, HAWJCHHAS B XOJI€ DKCIIEPUMEHTA, PACCUUTHIBACTCS U3 __4
[1apaMeTpOB KPYroBOI'0 IBUXKEHUS IPy3a.

4% Rm
C npyro#t CTOpOHBI, HEHTPOCTPEMUTENBHYIO CHUILY MOYKHO

OIPEIEIUTD U3 IIPOIOPLUU T
F R i

mg h Ll

-

371eck Macca U painyc yXKe U3BECTHBI U3 IPEIbLIYIINX U3MEPEHUN
U, YTOOBI OIIPEJEIUTh LIEHTPOOSKHYIO CHUILY BTOPBIM CIIOCOOOM HaJl0 U3MEPUTh BBICOTY TOUKHU
[10/IBECA HaJl BPAIAIOIIKUMCS HIApUKOM. {7151 3TOTr0 OTTATMBAIOT IIAPUK HA PACCTOSIHUE, PABHOE
panuycy BpallleHHUs] U U3MEPSAI0T PACCTOSHUE 110 BEPTUKAJIM OT IApPUKa J0 TOUYKH M0/IBECA.

7. CpaBHuUTE pe3ynbTaThl, IOJIyYEHHbIE IBYMS pa3HbIMU CIoco0aMu U clieaiire
BBIBOJI.

111 KoHTpoJibHBIIi 3Tan
[Ipu oTCyTCTBHMY B JOMANTHUX YCIOBHUSIX BECOB IIEJIb PAOOTHI U 000PYIOBAHUE MOXKET
OBITH U3MEHEHO.

Lleny pabomoi: uzmepenue TuHEUNHOU CKOPOCU U YEHMPOCMPEMUMENbHO20 YCKOPEHUs NPU
DPABHOMEPHOM OBUNCEHUU NO OKPYIHCHOCMU

Ilpuéopvr u mamepuanwvi:

1. BospMuTe Urosiky ¢ ABOMHOM
HuTKOU JunHOU 20-30 cm. OcTpue Uroaku
BOTKHHTE B JIACTUK, MAJICHBKYIO JTYKOBHILY
WJIM TUIACTUIIMHOBBIN 11apuK. Bel monyuunre
MasITHUK.

2. ITogauMuTEe CBOM MasSTHUK 3a
CBOOO/IHBIN KOHEIl HUTH HaJ JINCTOM OyMaru,
JeXalluM Ha CTOJIe, U PUBEJIUTE €r0 B
pPaBHOMEpHOE BpPAIlIEHHE 110 OKPY>KHOCTH,
n300paxeHHOM Ha nucTe Oymaru. M3mepbre
paauyc OKpy>KHOCTH, IO KOTOPOH JABHKETCS
MasATHHK.

3. JloGeiiTech yCTOWYMBOTO BpallleHUs IapHKa M0 3aJJaHHOW TPAEKTOPHUH U IO
gyacaM ¢ CEKYHJIHOM cTpenkoi 3adukcupyiire Bpems ainst 30 000poToB MasiTHUKA. [10 U3BECTHBIM
dbopMynaM paccuuTaiTe MOAYIU TUHEHHON CKOPOCTU U IIEHTPOCTPEMUTEILHOTO YCKOPEHHUS.

4, CocraBbTe 715 3aMMKUCH Pe3yIbTATOB TAOIUITY U 3aIIOTHUTE €€.

o ————

71 7
hza s 2 2’72529/
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Hcnonb3oBanHas auTeparypa:

3. OpoHTaNbHBIE Ta00PATOPHBIE 3aHATHS MO (U3MKE B CPEIHEN HIKOJIE .
[Tocobue nns yuureneit mon penakuueit A.A. I[Tokposckoro. U3a. 2-e. — M.,
«ITpocBemmenne», 1974 r.

4. HIunos B.®. JlaGopaTopHble pabOTHI B IIKOJIE U JOMA: MEXaHUKa.—M.:
«ITpocsemenner, 2007

JlaGopaTtopHnas pabora 3 «M3ydeHue 3aKOHA COXpAaHEHUS MEXaHUYECKON YHEPTUM.



[lenp  paboOTBI: CpaBHUTH JBE  BEIWYMHBI—YMEHBIICHUE IOTCHIIMAIBLHON  SHEPruu
MPUKPETJICHHOTO K MPYXKUHE Tela MPH €ro NajJeHud M yBeIMYEHUE MOTEHIMATbHON SHEpruu
PaCTSIHYTOU MPYKUHBIL.

CpenactBa u3mMepeHus:

1) nuHAMOMETP, KECTKOCTh MPYXKHUHBI KoToporo paBHa 40 H/M; 2) nuneiika
W3MepHUTeIbHAS, 3) Tpy3 U3 Habopa 1Mo MexaHuke; Mmacca rpysa passa (0,100 £0,002) kr.
Marepuansr: 1) ¢pukcarop;

2) mTaTuB ¢ MyQTOH M JIATTKOM.

J1st paboThI UCTIONB3YETCS YCTaHOBKA, TOKa3aHHAsl HA PUCYHKE.

Puc. 180 %
@2

LA B B R A B
|I|Ii||[l

.

[Ipy>xrHa TuHAMOMETpa 3aKaHYMBAETCSl MTPOBOJIOYHBIM CTEPKHEM C KproukoM. dukcarop (B
YBEJIMYEHHOM MaciTabe OH TOKa3aH OTIeNbHO — TMoMeueH Ludpoi 2) — 93TO Jerkas
macTUHKa u3 mpodku (pazmepamu 5 X 7 X 1,5 mMm), mpope3aHHasi HOKOM 110 ee 1ieHTpa. Ee
HAaCaXMBAIOT Ha MPOBOJIOYHBIN CTEpKEeHb AuHaMomeTpa. Dukcatop AOMKEH NepeMeniaThes
BJIOJIb CTEP)KHS ¢ HEOOJBITUM TPEHHEM, HO TPEHUE BCE e JIOJDKHO OBITh JIOCTATOYHBIM, YTOOBI
dukcarop cam no cebe He maaan BHU3. B 3TOM HyXHO yOenuTbes mepes HadanoMm paboTsl. [s
ATOro (PUKCATOp YCTAHABIMBAIOT y HIDKHETO Kpas IIKajdbl HA OTPaHUYUTEIBHON ckoOe. 3aTeM
pacTATUBAIOT U OTIYCKAIOT.

®dukcatop BMECTE C MPOBOJIOYHBIM CTEPKHEM JOJDKEH MOJHSATHCA BBEPX, OTMEYasl ITHM
MaKCHMaJbHOE yTMHEHHE MPYKUHBI, PABHOE PACCTOSIHHUIO OT yIopa A0 ¢puKcaropa.

Ecnu mogHsATh Tpy3, BUCAIIMI HAa KPIOUKE JUHAMOMETpA, TaK, YTOOBI MpYyXHHA HE OblIa
pacTsiHyTa, TO MOTEHLHANIbHAS SHEPTHUS IPy3a 0 OTHOUIEHUIO, HAIPUMEP, K TOBEPXHOCTH CTOJIA
paBaa mgH. Ilpu magenuu rpys3a (omyckaHue Ha paccTositHUE X = h) moTeHIuambHas YHEPTUs
rpy3a yMCHBIIHTCS Ha

Egzmgh,

a SHCPrud IMPY>KUHBI ITPU €€ ,Z[C(I)OpMaL[I/II/I YBCINYHUBACTCA HaA

HOp}IIIOK BBIIIOJIHCHU A pa6OTBI

1. I'py3 u3 Habopa 1Mo MEeXaHUKE MPOYHO YKPEIUTE Ha KPIOUKE TUHAMOMETPA.
2. [logauMHUTE PYKOH TPY3, pasrpyskas NPyKUHY, U YCTAHOBUTE (PUKCATOP BHU3Y y CKOOBI.
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3. Ornycrure rpy3. Ilagas, rpy3 pactaHer npyxuHy. CHUMHUTE Tpy3 U IO IOJIO)KEHHUIO
(bukcaTopa u3MepbTe JIMHEUKON MaKCUMaIbHOE YAIUHEHUE X TPYKUHBI.

4. IloBTOpPUTE ONBIT NATH Pa3.

5. IloncuunTaiite

kg

£y, =mgh,, L Ep=—5t

6. Pe3ynbTatrel 3aHecuTe B TaOIHILY:
Home

; Fmax: Xep==hep Elep
OIbITA M E

2cp

Crenaiite BbIBOJI IO ITPOJIEIAaHHOMN paboTre
Hcnonb3oBaHHas IuTeparypa:
1. @®poHTaNbHBIE Ta00paTOPHBIE 3aHATH 110 (pu3HKe B cpeaneit mkodie . [locodue mis
yuurenei noa penakuueit A.A. ITokposckoro. 3. 2-e. — M., «lIpocBemenne», 1974 r.
2. unoB B.®. JlabopaTopHbie pabOTHI B IIKOJIE U JOMA: MEXaHUKa.—M.:

«IIpocsemenner, 2007

JlabopaTtopHast pabota 4 «OnbITHas TpoBepka 3akoHa [ eii-Jlroccakay.

Llenb paGoThI: DKCIIEpUMEHTAIBLHBIM ITyTEM IPOBEPUTH BEpHOCTH 3aKkoHa [ eii-Jlroccaka.

I[J'IH rasa JaHHOM MacChl OTHOIIICHHUE o0beMa K TEMIICPATYypPEC MMOCTOAHHO, €CJIN JABJICHUC I'a3a HC
1

mensietcs. | = corl npu p = corl.,

O0opynoBanme: cTeKIsiHHAs TpyOKa, 3amassHHAas ¢ OJTHOTO KOHIIA, IIMIHHIPUYECKUN
COCY/JI, CTaKaH, IIACTHJINH.

Jist Toro, 4TOoOBI TPOBEPUTH 3aK0H | eii-Jlroccaka, TOCTaTOUHO U3MEPUTH O0BEM H
TEMIIEPATypy Ta3a B IBYX COCTOSHUSX IPH TTOCTOSTHHOM JaBJICHUH U TIPOBEPUTH
crpaBeIMBOCTh paBeHcTBa V1/V2=T1/T2.

CrexnsaHas Tpyoka mmuHon 600 MM u muamerpom 40-50 MM omeraercs Ha 3-5 MUHYT B
UUAJTUHIPUYECKUI cocyn c ropsiuei BOJIOH (t=60 C)(puc. a).
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[Ipu 3TOoM 00BEM BO3AYyXa V, paBeH 00beMy CTEKIIIHHOM TpyOKH, a TeMIiepaTypa-TeMIieparype
ropsiuedt Bonubl T. DTo mepBoe coctosiHue. UToOBl Macca BO3ayXa OCTalach MOCTOSHHOM,
OTKPBITHIA KOHEIl CTEKISIHHOW TpyOKH, HaXOAAIIUKHCS B Topsdel Bojae, 3aMa3bIBacM
mnactTuwinHoM. Yepe3 3-5 MuHyT TpyOKy BBIHUMAeM M3 COCyIa C Tropsideil BOJIOW U OBICTPO
OIyCKaeM B CTakaH KOMHATHON TemmepaTypsl (puc. 0) W Moja BOJOW CHMMAaeM IJIaCTHUIIUH.
[Tocne mpekparnieHust moabeMa BOJBI B TPyOKe 00beM BO31yxa cTaHeT paBHbIM V2 < VI, a
naBieHue p2= p at™ -pgh (puc. B). UToObl naBieHHEe BHOBH CTaJO PaBHBIM aTMOC(HEPHOMY,
HEOOXOMMO TIOTPYKaTh TPYOKYy B CTakaH JO TE€X IOp, IMOKa ypOBHU BOJBI B CTaKaHe U B
TpyOKe He BBIPOBHSIOTCS (puC. T). DT0 Oyaer BTopbiM coctostHueM ( V2,T2 ). OTHomeHue
00BEMOB B TpyOKax MOXHO 3aMEHUTH JUIMHaMu cTosi0oB Bo3zayxa ( V1/V2=SI11/S12=11/12
).IToaTomy B paboTe HeoOXoaUMO MpoBepUTh paBeHCTBO 11/12=T1/T2.

Boinosinenue padoTni:

1. Usmepsiem 11 u 12 11=600 mm u 12= 540 mm, T1=330 k u T2=298K

2. Pe3ynbTaThl U3MEPEHNUN U BBIUMCIICHUH 3aHOCUM B TaOJIHILY

BriBoxa:

JlaGopaTtopHast pabota 5 HaGrogeHure nporeccoB TUIaBICHUS U KPUCTAUIU3AIUH.

Lear pa6oOTHI: ONBITHBIM TYTEM ONPEACITUTh TEMIEpaTypy KpUCTAUIM3aluyd TapaduHa,
MOCTPOUTH TpauK €€ 3aBUCUMOCTH OT BPEMEHHU.

O6opynoBanue: npodupka ¢ napadpuHOM, TPOOUPKOEPIKATEINb, JTa00opaToOpHbId TepMomerp 0-
100°C, crakan ¢ ropsaeid Bogoi 150 - 200 M1, gacerl.

Teopus
O}IHOf/i N3 XapaKTCPUCTUK KPUCTATNIMYCCKHUX TCJI, OTIIMYAOIINX UX OT aMop(l)HI)IX, SIBJISICTCA
onpenenéHHas TeMIEpaTypa IJIaBJICHUS (n paBHas e TeMIEparypa

Kpuctaym3anuu). JpyrumMu cioBaMM, KOI/Ia KpPUCTANIMYECKOE TEJI0 MpPH TOCTOSIHHOM
HarpeBaHUM [JOCTUTAeT TEMIIEpaTyphl IUIABICHHS, €r0 TeMIEepaTypa Ha HEKOTOPOE BpeMs
nepecTaéT MOBBIIATHCSA, U TOJIBKO TOT/IA, KOT/1a BCE TEJIO CTAaHOBUTCS JKUJIKMM, €r0 TeMIepaTypa
HAa4YMHAET CHOBA BO3pacTaTb. Takas e 3aJepikKKa B M3MEHEHUM TEMIIEpaTypbl MPOMCXOAUT U
IIPYU OCTBIBAHUU KHUJIKOCTH, MPEBPAILAIOLIEICS B KPUCTATUIMYECKOE TENO.

ITo Mepe oxyaXkaeHMsl pacIuIaBIEHHOTO KPUCTAJNIMYECKOTO BELECTBA €TI0 YACTHUIIbI 3aMEUISIOT
CBOC Xa0THYECKOe ABMKeHME. IIpu nocTrmkeHnn Temneparypsl IJIaBICHAS CKOPOCTh JIBHKEHUS
YacTULl  yMEHBIIAETCS, W  OHM  IOA  JCHCTBUEM  CHUJ  HIPUTSIKEHUS  HAYMHAIOT
«IIPUCTPAUBATLCS» OJIHA K JPYroi, oOpa3ys KpHucTainuyeckue 3apoJsiny. [Ioka Bce BelecTBo
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HE 3aKpHUCTAUIM3YyeTCs, TeMIleparypa €ro OCTaeTcs IOCTOSHHOM. 3ITO0 TemmepaTrypa
KPHUCTAJIM3ALMHA WM TeMIlepaTypa IIaBJIeHUs JaHHOT0 KPHCTAJINYECKOro TeJa.

Ilocne 3TOrO0 Kak BCE BELIECTBO IEPEUIET B TBEPJOE COCTOSHUE, TEMIEpaTypa €ro CHOBa
HAYMHAET OHMKATHCSI.

Teépapie mapaduHbl ABISIOTCS KPUCTAJUIMYECKHMMHU Tenamu. B manHOW paboTe Ha oOIbITe
yoenuMcsi B KPUCTANIMYECKOHM MPUPOJIE  BBICOKOOUHMIEHHOro (Oemoro) mapadwuHa,
NPUMEHSEMOT0 B (PH3UOTEPATIHH.

Xoxa padoThl

1. JIns 3amucH pe3ysibTaTOB H3MEPEHU TTOITOTOBHTE TAOIHILY:

Bpewms, T, mun. 1 2 3 4 S) 6 7 8 9 10 11 12 13
Temnepartypa,
t°, °C

2. Omnycrutre B crakaH c¢ rops;ueii Bomoir (oxomo 80 °C) mpoOupky ¢ mapadpuHOM U
HaOJro1alTe 3a TeM, KaK OH IJIaBUTCH.

3. Ilocne Toro, kak mapaduH pacIUIaBHUTCS, MEPEHECHTE MPOOMPKY B CTakKaH, Ky/la HAJIUTO
okoj0 150 M3 XOIOAHOM BOXBI, M ONYCTUTE B paclUiaBIE€HHbIH napaduH (B ero cepeauHy)
TEPMOMETD.

Buumanmne! TepmoMeTp He [J0JIkeH KacaTbCsi CTeHOK mnpoOoupku. Bo Bpems
ONbITa NPOOUPKA ¢ MapaduHOM J0JKHA ObITH B IMOKOE.

4. C MmoMeHTa, Korja Temiieparypa napaduHa HayHeT MOHUKATbCs, C MHTEPBAJIOM B 1 MUHYTY
3aMyChIBANTE MOKA3aHUS TEPMOMETPA.

5. Ilponomxkas 3amMchiBaTh IIOKa3aHUS TEPMOMETpa, IPOHAOIOJalTe 3Tam Iepexoja
napauHa B TBEPJI0€ COCTOSIHHUE.

6. Ilpu oxnaxnaenun no 50°C - 45°C mnpekpatute uzMepenus. [lo skcrnepuMeHTaTIbHBIM
JTAaHHBIM NTOCTPONTE IrpaduK 3aBUCUMOCTH TeMIiepaTypsl t° oT BpemeHu T.
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7. Ilo rpaduky ornpenennute TeMnepaTypy KpucTaIM3auy napagduHa.
8. 3anumnTe 001U BBIBOJ U OTBETHTE Ha KOHTPOJIbHBIE BOIIPOCHI.
KonTpoJibHbBIE BOIPOCHI.
1. Kakue BemiecTBa Ha3bIBatoTCs KpuctauinueckuMu? AmopdubivMu? [IpuBeaute npumepsl.
2. Kak mo rpaduky HM3MEHEHHUs TeMIepaTypbl BELIECTBA NpPU HArpeBaHUM OT BPEMEHHU
OTIpeeNIUTh TEMIIEpaTypy IUIaBJIEHUS KPUCTAIIMUECKOT0 Tena?
3. OtMeThTe Ha rpaduKe yUacTKH, COOTBETCTBYIOIINE:
a) )KHJIKOMY COCTOSIHHIO TlapaduHa (0003HaubTe ATOT y4acTok OykBamu AB);



0) cmecu mapaduHa B KUIKOM M TBEPJAOM COCTOSHUSX (0003HAYBTE 3TOT YYACTOK
oykBamu BC);
B) TBEPIOMY COCTOSIHUIO MapaduHa (0003HaYbTE 3TOT yuyacTok OykBamu CD).
4. OOBsicCHUTE XapakTep IOBEACHHS MOJICKYJ BEUIECTBA HAa KaXJIOM Y4YacTKE COCTOSHHS
napaguHa.
5. Yem orimuaroTcsi rpadMKM 3aBUCHMOCTH TEMIIEPATYphl OT BPEMEHH KPHCTAUIMYECKUX U
amMopQHBIX Ten?

JlaboparopHas pabota 6 OnpeseneHne OTHOCHTEIBLHONM BIAYKHOCTH BO3/1yXa

Heab: ocBOUTH NpUEM OINPENEIICHUS] OTHOCUTEIBHOW BIAXXHOCTH BO3/lyXa, OCHOBAHHBIM Ha
WCIIOJIb30BAHUU MICUXPOMETPA.

Oo6opynoBanmue: 1. [Icuxpomerp.

Teopus.

B armocdepHOoM BO3ayxe Bcerja MPUCYTCTBYIOT Tapbl BOJBI, KOTOpash HCIAPSETCS C
MIOBEPXHOCTH MOPEH, pEK, OKEaHOB U T.II.

Bo3zoyx, cooeporcawuii 600anou nap, Hazviéarom BIATKHBIM.

BrnaxHocTs BO37yxa OKa3plBa€T OTPOMHOE BIMSHHE Ha MHOTHE MpPOIECChl Ha 3eMie :Ha
pasButue QIIophl ¥ GayHbI, Ha ypOXKal CeIbX03. KYJIbTYp, Ha MPOyKTUBHOCTH JKHBOTHOBOICTBA
U T.1. B1axxHOCTh BO3/1yXa UMeeT OOJIBIIOE 3HAUCHUE JIJIS 37I0POBbS JIFO/ICH, T.K. OT HE€ 3aBHCHUT
TEIJIOOOMEH OpraHM3Ma 4YeloBeKa ¢ OKpyxkatomed cpemoi. I[lpu HHU3KOM BIAKHOCTH
IPOUCXOTUT OBICTPOE HMCHAPEHHE C MOBEPXHOCTH M BBICBIXAaHHE CIM3UCTON 00OJIOYKM HOCA,
TOPTaHM, YTO MPUBOIUT K YXYIIICHUIO COCTOSTHUS.

3HAYUT, BIAKHOCTh BO3/AyXa HaJI0 YMETh U3MEPATh. J1Ji1 KOMTUYECTBEHHOM OLIEHKH BIaYKHOCTHU
BO3/yXa MCIIOJIB3YIOT IMOHSATHUS a0COIFOTHON M OTHOCHUTEIIBHON BITAKHOCTH.

AO0COJIIOTHAS BJIAKHOCTD — 8e/IUYUHA, NOKA3bIBAIOWAS, KAKASL MACCA NAPO8 800bl HAXOOUMCSL
6 1 m? 6030yxa (T.€. 3TO TUIOTHOCTH BOJISIHOTO Tlapa). OHa pasHa napyudaibHOMy O0asleHuo napa
npu OaHHOU memnepamype.

I[MapunanbHoe naBJjieHHE TMapa —3mo OasieHue, KOMOpoe OKaA3vléal Obl 800SHOU nap,
Haxoo0suyuiicsi 6 8030yxe , eciu Obl 8ce OCMAIbHbLE 2A3bl OMCYMCMEOBATU.

OTHoOCHTeIbHASI BJAXKHOCTH BO3YXa — 910 GeIUYUHA, NOKA3LIBAIOWAs, KAK OdlleK nap om
HacvlyeHus. Imo omHouleHue NapyuaibHo20 O0A8leHUsl P 800AHO20 NAPd, COOEPHCAUeLocs 8
6030yxe npu OaMHOU MmMemnepamype, K OAGNeHUI0 HACLIWEHHO20 — napa PoTIPH  TOH  XKe
TEeMIEpaType, BEIPAKEHHOE B TPOIEHTAX:

o =2 100%.
7y

Ecnn Bo3ayx He COAEp)KUT MapoB BOJbI, TO €ro aOCOJIOTHAs U OTHOCUTEIbHASI BIAKHOCTh
paBHbel 0. IlpenenpHoe 3HaueHMe oOTHOcUTenbHOW BiaxHoctu — 100%. Hopmanpnoil ains
YeJIOBEYECKOr0 OpraHu3Ma CUuTaeTcs BIaKHOCTh 60%.

Jl11s n3MepeHus BIaKHOCTH BO3yXa MCIOIb3YIOT MPUOOPHI THTPOMETPBI U ICUXPOMETPHI.
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Pucynox 3-I'urpomerp

Konnencanmmonubrit
TUTPOMETP

IlcuxpomeTp COCTOMT U3 JABYX TEpMOMETpoB. PesepByap
OTHOTO W3 HHX OCTAaéTCS CYXUM, U TEMPMOMETD IIOKa3bIBacT
TeMIepaTypy Bo3ayxa. PesepByap Apyroro OKpYXEH ITOJIOCKOM
TKaHW, KOHEI[ KOTOpOW omymeH B BOAy. Boma wucmapsercs, u
Omaromaps JTOMY TEpMOMETp OXJaxkgaerca. Yem  Ooblie
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3/yXa, TEM MEHEE WHTCHCUBHO HIET
HCIIApEHHEe M TEM MEHBIIEC pPa3HOCTh IIOKAa3aHUH TEPMOMETPA,
OKpPY)KEHHOTO IOJIOCKOW BJIQKHOW TKAaHW, U CYXOrO0 TEPMOMETpA.
IIpu otHOCHTENBHOU BiaxkHoCTH, paBHOU 100%, Boma BoOOIIE He
Oymer wucnapsATcs  H TI0Ka3aHUsT OOOMX TEPMOMETPOB OyayT
oauHaKkoBbl. [Ipy pa3HOCTH TeMmIepaTyp TEPMOMEHTPOB C ITOMOIIIBIO
CICIUANBHBIX Ta0JIUI, HA3bIBAEMBIX IICUXPOMETPUUYCCKHX, MOXKHO
OTIPEACITUTh OTHOCHTEIBHYIO BIIAYKHOCTh BO3/IyXa.

[TcuxpomeTrpamu OOBIYHO TOJIB3YIOTCSI B T€X CIIydasiX, KOT/Ia
TpeOyeTcs TOCTATOYHO TOYHOE M OBICTPOE OTpeeiiCHUE BIAKHOCTH
BO3/yXa.

JlelicTBUE TUTPOMETpPA IPYrOro TUIa — BOJOCHOI0 — OCHOBAHO
Ha CBOWCTBE O00E€3KMPEHHOI'O YeJOBEYECKOrO BOJIOCA Y UIMHATHCS
IpU YBEIMYEHUU OTHOCUTENIbHON BiaxkHocTu. Ilpu mnomomu
BOJIOCHOTO TUTPOMETpAa MOXKHO HEIOCPEICTBEHHO H3MEpsATh
OTHOCHUTEJIbHYIO BJIQKHOCTh BO3AyXa. Ero ycrpoilcTBO BHJIHO Ha
pucyHke 3. Mexny AByMs METaJUIMYECKMMHU CTOMKamul ykperiéH
yesnoBeueckuil Bosioc 2. OuH KOHELl BOJIOCa 3aKpEIUIEH Ha BEPXHEM
mTudTe, KOTOPHIM MOXXHO C IOMOIIBIO Tailku 3 peryiupoBaTh
HaTsDKeHUE Bosioca. J[pyroil koHell Bosioca Harpy:kKeH HeOOJbIION
TMPbKON U EpeKUHYT uepe3 OJ0K 5, Ha KOTOPOM YKpeIJieHa CTpeska
4 ¢ nporuBoBecoM. Ilpu M3MeHEeHUM BIAXXHOCTH BO3AyXa JUIMHA
BOJIOCa U3MeHseTcs (YBEIMUUBAETCS MPU YBEIMUEHUH BIAXKHOCTH U
YMEHbILIAeTCsl IPpU €€ YMEHBIIEHNUHN ), U CTPEJIKa 10 LIKajle YKa3bIBaeT
OTHOCHUTEJIBHYIO BIAKHOCTH BO3/lyXa B IIPOLICHTAX.

BonocHol rurpoMerp IMPUMEHSAIOT B TEX Cilydasx, KOrja B
OTpeIeIeHNH BIIAXKHOCTH BO3/yXa He TpeOyeTcst O0JIbIION TOUHOCTH.

Touky pocsl OnpeeNsoT ¢ MOMOIIBIO TPUOOpa, Ha3bIBAEMOTO
KOH/IEHCAIIMOHHBIM THUIPOMeTpPOM. TOUYKYy pOCHI OIpPENEIsIOT C
MIOMOUIBIO npubopa, Ha3bIBAEMOTO KOHJICHCALIUOHHBIM
rurpomerpoM. BHemHui Bua 3TOro mpubopa u ero pa3pe3 MnokaszaH
Ha pucyHke 4. ['mrpomerp mnpencTaBiasieT cCOOOW METAIITMUYECKYIO
KOpoOKy 1, mepeaHsisi cTeHKa 2 KOTOPOW XOPOIIO OTIOJIHMPOBAHA.
KopoOka okpyxeHa NOJUPOBAHHBIM KOJIBIIOM 3, OTJAEIEHHBIM OT HEE
Terionzonupyomend  npoknagkoit 4. Kopobka coenuHeHa C
pe3sMHOBOM rpymeit 5. BHyTpb KOpPOOKM HaJMBAalOT JIETKO
UCHApSIOMIYIOCS KUAKOCTh — 3(UpP U BCTaBISIOT TEPMOMETD.
[TponyBast yepe3 KOpoOKY BO3IYyX C TMOMOIIbIO I'PYIIH, BBI3BIBAIOT
CHWJIbHOE HcMapeHue 3pupa u ObicTpoe oxiyaxaeHue xkopooku. Ilo
TEPMOMETPY 3aMEUalOT TEMIEpPATypy, NPU KOTOPOH MOSABISAIOTCA
KareJbKh pOChl HA MOJMPOBAHHOM NMOBEPXHOCTH CTEHKH 2. OTO U
€CTh TOYKA POCHI, TAK KaK MOSIBICHUE POCHI YKA3bIBAET, UTO BOASHON
nap CTajl HaChIIIEHHBIM.

OmnpeneneHue TOYKM pPOChl — HauOojiee TOYHBIM CrOCOO
MU3MEPEHUS OTHOCUTEIbHON BIAKHOCTH.



Xoja padoThl.

3ananue 1. V3MepuTh BIa)KHOCTH BO3/lyXa C IIOMOILBIO IICUXPOMETPA.

1. TloaroroBuTh TaOMUIy AJI 3alMCH PE3YJIbTATOB U3MEPEHUN U BHIYMCICHU:

No ombiTa  [teyxoro, e

tsnaxcoro, OC At, OC Q, %

1

2. PaccMoTpeTh ycTpoOiCTBO IICUXPOMETPA.

3. Tlo mokazaHHWsIM CyXOro TEepMOMETpa H3MEPUTh TEMIEpaTypy BO3AyXa tcyxoro B

MIOMEIICHUH.

4. 3anucaTh OKa3aHHUS TEPMOMETpPA, pe3epByap KOTOPOTO 0OMOTAH MaPJIEH tanaxworo

5. BpluucnuTh pazHOCTh MOKa3aHUN TEPMOMETPOB At = teyxoro = temanmoro

6. Ilo mcuxpoMeTpruveckoil TabIuIe ONpPEeCTUTh BIAXKHOCTh BO3IyXa ()

7. Pe3ynbTaThl U3MEPEHHM U BHIYMCICHUI 3aHECTU B TAOIUILY.

8. CnemnaiiTe BEIBOJ O TOM, HOPMAJIbHAS JIM BIXXHOCTH BO3yXa B TOMEIICHUH.

9. OrtBeTbTe HA KOHTPOJBHBIE BOMPOCHL.
Tabmuua [Icuxpomerprueckas Tadbauma
[Tokazanus

CyXO0ro Pa3HocTh moka3zaHuii Cyxoro v BJIa)KHOI'O TEPMOMETPOB
TEPMOMETDP
a
K °C 0 1 2 3 4 5 6 7 8 9 10 11

273 0 100 82 63 45 28 11 - - - - - -
274 1 100 83 65 48 32 16 - - - - - -
275 2 100 84 68 51 35 20 - - - - - -
276 3 100 84 69 o4 39 24 10 - - - - -
277 4 100 85 70 56 42 28 14 - - - - -
278 5 100 86 72 58 45 32 19 6 - - - -
279 6 100 86 73 60 47 35 23 10 - - - -
280 7 100 87 74 61 49 37 26 14 - - - -
281 8 100 87 75 63 o1 40 28 18 7 - - -
282 9 100 88 76 64 53 42 31 21 11 - - -
283 | 10 100 88 76 65 54 44 34 24 14 4 - -
284 | 11 100 88 77 66 56 46 36 26 17 8 - -
285 | 12 100 89 78 68 57 48 38 29 20 11 - -
286 | 13 100 89 79 69 59 49 40 31 23 14 6 -
287 | 14 100 90 79 70 60 51 42 33 25 17 9 -
288 | 15 100 90 80 71 61 52 44 36 27 20 12 5
289 | 16 100 90 81 71 62 54 45 37 30 22 15 8
290 | 17 100 90 81 72 64 55 47 39 32 24 17 10
291 | 18 100 91 82 73 64 56 48 41 34 26 20 13
292 | 19 100 91 82 74 65 58 50 43 35 29 22 15
293 | 20 100 91 83 74 66 59 51 44 37 30 24 18
294 | 21 100 91 83 75 67 60 52 46 39 32 26 20




295 | 22 | 100 | 92 83 76 68 61 54 47 40 34 28 22
296 | 23 | 100 | 92 84 76 69 61 55 48 42 36 30 24
297 | 24 | 100 | 92 84 77 69 62 56 49 43 37 31 26
298 | 25 | 100 | 92 84 77 70 63 57 50 44 38 33 27
299 | 26 | 100 | 92 85 78 71 64 58 51 45 40 34 29
300 | 27 | 100 | 92 85 78 71 65 59 52 47 41 36 30
301 | 28 | 100 | 93 85 78 72 65 59 53 48 42 37 32
302 | 29 | 100 | 93 86 79 72 66 60 54 49 43 38 33
303 | 30 | 100 | 93 86 79 73 67 61 55 50 44 39 34

KoHTpoJIbHBIE BOIIPOCHI

1 Kakyto BeIMunHy U3MEPSAIOT ¢ TOMOUIBIO IICUXpoMeTpa’?

2 Kak M3MEHHTCS DPa3HOCTb MOKAa3aHWH CyXOro M BIIQXHOTO TEPMOMETPOB ICHUXPOMETpa C
YBEJIMYEHUEM OTHOCUTEIBHOMN BIAXKHOCTHU?

3 B repmermueckd 3aKphITOM COCYyJI€ HaxXOIATCS BOJa M BOJsHOW map. Kak wu3MeHUTCS
KOHLIEHTpalus MOJIEKYJI BOJSHOIO Ilapa NpyU HarpeBaHUuMU cocyaa’?

Jluteparypa

1 XKnanor JI.C., Knano ['.JI. ®dusmka. YueOHUK UIsi CpPEAHMX CHEIHUAIBHBIX YUYEOHBIX
3aBesieHn. — M.: Briciras mkoira, 1990.

2 CoOopuuk 3amad mo ¢usuke. YdeOHoe mocoOue aisi CPEeJHHX CHEeNHaTbHBIX YUeOHBIX
3apenenuit./ [lox pen. P.A. I'maakoBoit. — M.: Hayka, 1996.

3 JonaykoBa P.A. PykoBOJICTBO 1O MPOBEACHHUIO JTAOOPATOPHBIX padoT mo ¢uszmke. — M.:
Bricmas mixona,1993.

ﬂa6opaTopHa$1 pa60Ta 7 I/ISMepeHI/Ie MMOBEPXHOCTHOI'O HATAKCHUS X KUAKOCTU

Lenv pabomul: onpenenuth KOYPHUIUEHT MOBEPXHOCTHOTO HATSHKEHUS BOJIBI PU KOMHATHOU
TeMIeparype.

Ipubopwl u npunaonexcHocmu:

COCY/ C BOJIOH, IITIPHUIIOB (pa3HBIX MIT), MEPHBIN CTaKaH, dJIEKTPOHHBIEC BECHI.

1. KATUIM " KUJIKOCTHU U TIOBEPXHOCTHOE HATSI’KEHUE.
[Mpunuun 3xkcnepumenta. BoiBoa pacueTHoit popmysibl
Habmro1ast 32 OTpBIBOM KaIliu KUJKOCTH OT BEPTUKAIBEHOM Y3KOU TPYOKH, MOKHO OTIPEAETUTh
KOA(DPUIMEHT ¢ MOBEPXHOCTHOT'O HATSKEHUSI JKUJIKOCTH.
Kosppuyuenm nosepxnocmnozo namazxcenus 4ucieHHo pagen cujie n0GEpxXHOCHHO20
Hamsad}CeHus, 0eicmeyuiell Ha eOUHUYY OJTUHBL ZPAHUYBL C6000OHOI NOBEPXHOCMU

Hcuoxocmu:

F
o=

L)
rae | — pimHa yyacTka KOHTYpa, Ha KOTOPBIii aeficTByeT cuia F (a Takike HeGoIb11I0€
TeopeTH4YecKoe BBeJleHre 00 IHepruM MOBEPXHOCTHOIO €J1051 M NOBEPXHOCTHOM HATSI>KEHUH
JKHIKOCTeEi).
PaccmoTpum, Kak pacTeT Karuis >KUIKOCTH MPH BBIXOJIE U3 y3KOM TpyOku. Pazmep xarum
MIOCTENIEHHO HAapacTaeT, HO OTPBIBAETCS OHA TOJIBKO TOTJa, KOI/Ia JOCTUTAET ONPEAEIEHHOTO
pasmepa (cm. puc. 1 a).
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a b c
Puc. 1.

[Toka Karist HEAOCTAaTOYHO BEJMKA, CHJIBI MOBEPXHOCTHOTO HATSHKEHMS JOCTATOYHBI, YTOOBI
IPOTUBOCTOATH CUJIE TSKECTU U IIPEJOTBPATUTh OTPhIB. Ilepen oTppiBOM 00pasyercs CyKeHHe —
mieiika karmm (puc. 1 b). Iloka kamns yaepkuBaeTcss Ha KOHIIE KallMIUISIPHON TPyOKH, Ha Hee
OyayT neiicTBOBaTh CUIIBIL:

CHhJIa TAXKCCTHU e , HalTpaBJICHHAA BECPTHUKAJIbHO BHU3 U CTPEMAIIAACA OTOPBATH KaIlJItO (pI/IC 2),

CUJIBI TTOBCPXHOCTHOI'O HaTH)KeHI/Iﬂf , HaIIpaBJICHHBLIC I10 KacaTelIbHOM K IMOBEPXHOCTHU
KHUAKOCTU U IEPHCHAUKYIIIPHO KOHTYPY | meliku xarmm.

mg
Puc. 2.
DT CHIIBI CTPEMSTCS YIEPKATH Karlmo. Pe3ybTupyrolas cuiia MOBEPXHOCTHOTO

HATsDKEHMs £ HanpapjieHa BBEPX U PaBHA

F=d, )

rie | — nnuHa KoHTypa meiiky kKarmi. Kora cuiia TsyKecTH CTaHeT paBHa CHIIe TIOBEPXHOCTHOTO
HATSDKEHUS IPOU30MIET OTPBIB KaIlIu:

mg = _F. (3)
Hns Mmonynen cui:
[EI=/-F/
C yuetom (2) 3anuriem:
g =i
Tak Kak JyIMHA KOHTYpa IEHKU Karuiu
=,
riae d — quaMeTp MIeHKH Karliu, CJICA0BaTeIbHO
mg = and,
OTKyza
e
o="E
7 (4)
Macca oqHOH Karnuii
= oV,

IJie p — IIOTHOCT KUAKOCTH (1715 Bomsl p = 1000 xe/w®), Vi — 06beM 01HOI KA.



Ecnu mocunTarh, CKOJIBKO Karesb BHITEUET U3 KAWUIIPHOM TpyOKH B MEpHBIN CTakaH, U
HU3MEPUTH X 00beM V, TO MOKHO HAUTH 00HEM OJTHOM KarlIu:

rr
Vo=
n
Torna ko3¢ PuUIMEeHT TOBEPXHOCTHOTO HATSHKEHHUS MOXKHO PAacCUUTaTh 1Mo hopmyIie:
I
Fredhy (5)

®dopmymna (5) siBasieTcst padbodeit pacueTHON HOPMYITOM.

OrnucaHHbIi CIOCO0 IKCIIEPUMEHTAITLHOTO ONpeIeieHNs KO3 (QUIMeHTa TOBEPXHOCTHOTO
HATSHKEHUS )KUAKOCTHU JJaeT XOPOIIUE Pe3ybTaThl, HECMOTPS Ha TO, YTO B IEHCTBUTEIILHOCTH
OTPBIB KaIUTA ITPOUCXOIUT HE COBCEM TaK, KaK OMMCAHO BHIIIIE.

B neiicTBUTENBHOCTH KaIljisi HE OTPBIBACTCS MO JMHUHM OKPYKHOCTH Iueiiku. B MoMmeHT, korna
pa3Mep Karuid JOCTUTaeT 3HAUCHHUS, OIPEIETIeMOro paBeHCTBOM (3), 1Ieiika HaYMHaeT ObICTPO
cyxatbcs (puc. 1 b), mpuyem eii comyTcTBYeT eliie oiHa MajieHbKast Karuis (puc. 1 ¢).

Kpome Toro, B pacuerax, quamMeTp MICHKH KalUTd B MOMEHT OTPBIBA MOYKHO NPHUHSATH PABHBIM
BHYTPEHHEMY JMaMETPy TPYOKH, TaK Kak TpyOKa JIOCTAaTOYHO y3Kas M €€ AHUAMETP CPABHHUM C
JINAMETPOM IIEUKH KaIlId.

s pacuera o mo ¢dopmyiie (5) HE0OXOIUMO BO BpeMsi M3MEPEHUS CICIUTh 3a YHCTOTOU
Kanuuisipa ¥ BoAel. Kpome Toro, ko3¢h@dUIMEHT MOBEPXHOCTHOTO HATSIKEHHS O 3aBUCUT OT
TEMIEPATypbl HUCCIEAYeMON MKHUAKOCTU: C POCTOM TEeMIEepaTrypbl OH yMeHblnaercs. [lpu
KOMHATHOU TeMIiepaType 20 °C TabIUyHOE 3HaYeHne Kod(puImenTa o s

JUCTUJUTMPOBAHHOMN BOABI Opmasr = 72,5-10°3 {‘[/M.
2. OIIUMCAHHUE PABOYEU YCTAHOBUKI/I N OBPABOTKA
PE3YJBTATOB UBMEPEHHUMU ( 1-meToxn)

B namem onbiTe MBI Oy/1eM CUYUTATh KAIlJId BOJIbI, BHITEKAIOIIUE YePEe3 UTITY METUIIMHCKOTO
HITPUTIA.

Ha ¢otorpadun nokazansl npeaMeThl, KOTOPbIE MOTPEOYIOTCS ISl BHIITOJIHEHUS OMbITa (2 MM
IHINPHIL, 2 EMKOCTH JIJIsl BOJBI, TEPMOMET], BECHI).

1. H3mepuTh TeMIiepaTypy OKpysKaromien cpeabl.

2. Halpatb B YHCTHIN CTaKaH XOJIOJHON BOJIBI HJTU IUCTHUILTUPOBAHHOM BOTY ,
MaKCUMAaJIbHO OXJIAJUTh Boy (mpubausutensHo A0 10-12 °C). U3meputs Temneparypy
BOJIBI.

3. ToaroroButk HEOOBIION YUCTHIN cocy (Yalieuky, ¢pIakoH, MEPHBIH CTakaH U T.I1.), B
KOTOpBIN OyJeT npokanbiBaThes BoAa. B3BecuTh MycTON cOoCy/ Ha AJIEKTPOHHBIX BECaX.

4. TIpUroToBUTH WIMPHUIIBI TSI UHBEKIUHA Pa3IndHbIX 00beMoM. B mimpuir Habpathb
XOJIOTHOM BOJIbI M IOCYUTAThH YKMCIIO Kanesb N U u3MepuTh UX 00beM B MEPHOM
crakaHe V, a Takxe, 3Hast Auamerp Kamwuisipa d (no mabauye 1 nocmompems 0nst
wnpuyos), HaucaTh BCe JaHHbIE B TAOJIUILy PE3yJIbTAaTOB.

5. Paccuutarh KO3 PHUIHEHT MOBEPXHOCTHOTO HATSLKEHUS 110 Gopmyie (5). 3HaueHue
JarameTpa Kanumuisgpa d CrpocuTe y npernoaaBaTesisi Win y JabopaHTa.

[TpokamaiiTe BCIO BOAY M3 LINPUIA B COCY]l, TOYHO COCUUTAB KOJIMYECTBO Karesb N.
[Iponenaiite  onbIT pu TeMmepatype 3 pasza. Paccunraiite cpennee uncio kaneiab Ncp.
6. CpaBHUTH pacCUMTaHHOE 3HAYeHHE KOA((HUIHEHTA ITOBEPXHOCTHOTO HATSHKECHUS C
TaOJIMYHBIM (CM. BBIIIIE).
7. Paccuutath aOCOMIOTHYI0 AC" M OTHOCUTENBHYIO £ MOTPEIIHOCTH HCKOMOM BETMYHHBI:
Ao=i<o>—0_Ji



2=2% 005,
(o)

Tabruya pesynbmamos

Neompita t V. N d c {a) Ac E

°c M M H/™ H/m H/™m %

2. OIMCAHUE PABOYEN YCTAHOBKH U OBPABOTKA

PE3YJIbTATOB U3MEPEHUM ( 2-meTox)
Pabouas ycraHoBKa COCTOUT U3 cOCy/ia ¢ BOAOM 1, yKpeIJIeHHOro Ha mTaTuBe 5. (MeIUIIUHCKAs
KareJIbHHIIA)

|

K cocyny mpukperuiena kanuuispHas TpyOka 3 ¢ kinanaHom 2. KianaH no3BoJisieT peryanupoBarth
MOTOK BOJIbI, BBITEKAIOIIEH U3 cocyaa 1 B MepHBIii cTakaH 4.
[Tpu oTkpeITOM KJ1amaHe 2 BoJa KamnaeT U3 TpyOKu 3 B MepHbI cTakaH 4. Eciu mocuuTats 4nucio
karesb N 1 u3MepuTh UX 00bEM B MEPHOM CTakaHe V, a Takxke, 3Has quameTp Kamwuistpa d ((no
mabnuye 1 nocmompemsy 0715 wWinpuy08), MOXXHO HaUTH KOA(P(PUIIMEHT MOBEPXHOCTHOTO
HATSDKEHHSI BOJBI O.

1. HanuTts Bogy B cocyn 1.
2. OTKpBITH KJIAMaH 2, Tak 4TO0BI BO/Ia U3 KaNWUIIPHOU TPpyOKH 3 BBITEKAJa IO OHOM Karwie.
3. TlocuuTarh, CKOJBKO Kareib BHITEUYET U3 TPYOKH, 4TOOBI MEPHBIN CTakaH ObLI 3aI0JIHEH 10
o6bema V ~ 5+20 yz (1o ykazarmuto npenogasatens) (1 mn = 1078 4°).
4.  3anectu B Tabnuiry yncio kaneab N u 00beM V )KHIKOCTH B MEPHOM CTaKaHe.
5. OnbIT nOBTOPUTH 3 — 4 paza.
6. PaccumraTh KO3 PHUIMECHT MOBEPXHOCTHOTO HATDKEHUS 0 hopmyite (5). 3uauenue
ouamempa kanuniapa d cnpocume y npenooagamens uiu 'y rabopanma.
7.  H3Meputh TeMIiepaTypy OKpy>Karollen Cpebl.
8.  CpaBHUTbH paccUMTaHHOE 3HauU€HHE KOA(PPHUIMEHTA TOBEPXHOCTHOTO HATSKEHUS C
TaOJIMYHBIM (CM. BBIILIE).

9. Paccuurath a6COJ'IIOTHy10 Ao u OTHOCUTCIIbHYIO E NOrpeIIHOCTU HCKOMOM BEITUYMUHEL;

fir 150

fi¥ey
| B =——100%,

(o)

ha=|{a-a,

Tabnuya pezyromamos
Neompita t V. N d c {a) Ac E



™=

°C

M3

M H/™m

H/m

H/m

%

4. Bonipochl I NIOBTOCPHUS

3. Tlomyuute pabouyto hopmymy (5).

Pacckaxkute 0 SIBJICHUM IOBEPXHOCTHOTO HATSKEHUS KUAKOCTEH .
Ot yero 3aBUCUT KOA(P(PUIIMEHT TOBEPXHOCTHOT'O HATSXKEHUS KHUIKOCTEH?

Taoauna 1

Tabnuna nuamerpoB uri mmnpunes. Coxepxut kanubdp G (gauge), AJIMHY UIJIBI, BHYTPEHHUN U
BHEIIHUI JTUAMETPBI.

== =BHYTpEHHHHN JHAMETP - IPOCBET UIJIbI JIOJDKEH ObIThH aJaTUPOBAH K AMAMETPY LINPUIIA

Kamubp
(Gauge)

G7

G8

G9
G10
Gl1
G12
G13
Gl14
G15
G16
G117
G18
G19
G20
G21
G22
G22s
G23
G24
G25

Buemnui
JIMaMeTp

(vm)

4572
4191
3.759
3.404
3.048
2.769
2.413
2.108
1.829
1.651
1.473
1.270
1.067
0.9081
0.8192
0.7176
0.7176
0.6414
0.5652
0.5144

Bryrpennui
JUaMETP

npocset (MM)
3.810
3.429
2.997
2.692
2.388
2.159
1.803
1.600
1.372
1.194
1.067
0.838
0.686
0.603
0.514
0.413
0.152
0.337
0.311
0.260

Tommuuaa
CTEHKH

(M)

0.381
0.381
0.381
0.356
0.330
0.305
0.305
0.254
0.229
0.229
0.203
0.216
0.191
0.1524
0.1524
0.1524
0.2826
0.1524
0.1270
0.1270

Jnuna (MM)

40

50
25/40/50
25/40
16/25/40
25/30/40/50

25/30
25
16/25



JlabopaTtopHnas padora 8 Onpenenenre D/{C 1 BHyTpEHHETO CONMPOTUBIICHHUS UCTOYHUKOB
AJIEKTPUYECKOM dHEepruu. 3akoH Oma Jyisl ydacTKa Lenu U JJ1sl 3aMKHYTOH 1ETIH.

Hens: MccnenoBarh 3aBUCHMOCTH CHITBI TOKA OT HANPSHKEHUS, CHITBI TOKA OT COMPOTUBIICHUS.
OO6opy1oBaHue: HMCTOYHHMK  OJICKTPUYECKON HSHEpruu, Habop M3  JBYX  M3BECTHBIX
COHDOTI/IBJICHI/If/'I, peocTar, aMIICpMETP, BOJIBTMETP, KIIKOY, COCAUMHUTCIBbHBIC ITPOBO/AA.
Xoa paboTsl
1 cobepuTe nenn

Omnpenenenne D/]C 1 BHyTpEHHETO CONMPOTUBIICHUS HCTOYHHUKA TOKa

R

1. JlaHHBIC U3MEPEHUI U BBIYUCIICHUH 3aHECUTE B TAOIUILY

Eop=(E1+E2+E3+Es+Es)/5=

2. 3amxHute ko4 K. M3mepsre cuny Toka I B ienu He MeHee nsaTH pa3. Beruucnure cpennee
3HaueHue <[>. JlaHHble U3MEPEHU U BBIUMCIICHUN 3aHECUTE B TAOIHILY
<I>=(1+h+I3+1ls+15)/5=

3. Paccumraiite cpenHee 3HaUCHHE BHYTPEHHETO CONMPOTHUBIICHHUS <> HCTOYHHUKA TOKa. JlaHHbIE
3aHecUuTe B TaOIHUILY

<r>=E/l —R;R= ;

N3mepeno Beruncneno
Ne ombiTa
E,B LA 1, OMm
1
2
3
4
5
Cpennee 2,62

4. PaccuuTaiite aOCOIIOTHYIO OTPEIIHOCTh NpAMBIX H3MepeHnit /1C ncTOUHMKA TOKA U CHIIBI
TOKa B IIeTH

AE = AI/IE + AOE; AE =
A= Ad + Adl: Al =



5. IlpuHsB aOCOMIOTHYIO OTPEIIHOCTh U3MEpEHUs conpoTuBieHus pe3ucropa AR = 0,12 Owm,
BBIYHCIINTE OTHOCUTENIBHYIO ITOIPEITHOCTh KOCBEHHBIX N3MEPEHUN BHYTPEHHETO
COIIPOTUBIICHUS

Er=

6. Beruncnure abCcoMOTHYIO MOTPEUTHOCTh KOCBEHHBIX U3MEPEHUI BHYTPEHHETO
CONPOTHUBIICHNS UCTOYHUKA TOKA

Ar =

7. 3anummute 3HadeHre 3/C u OTHOCUTEIBHYIO MOTPEUTHOCTD €€ MPSIMBIX U3MEPEHUI B BUJIE
E=B; eE =

8. 3anuinTe 3Ha4eHNEe BHYTPEHHETO COITPOTUBIIEHHUS] U OTHOCUTENBHYIO OTPEIIHOCTD €r0
KOCBEHHBIX U3MEPEHUI B BUJIE

r= Owmg e =

BriBox:

2]

N3y4yenne 3akoHa OMa 1J1s1 y4acTKA Henu

Omnsit 1. Mccrneoosanue 3asucumocmu cuibl moka Om HANPAJICeHUs HA OAHHOM Y4acmKe yenu.
Bkutounte Tok. Ilpu momomm peocrata AOBEAWTE HANpPSHKEHHE HA 3aKUMax IPOBOJIOYHOIO
pesucropa no 1 B, 3arem no 2B u no 3 B. Kaxzasli pa3 npu 3ToM H3MEpsUTE CUIIy TOKa U
pe3yibTaThl 3anuchiBaiiTe B Ta0. 1.

Tabauya 1. Conpomuenenue yuacmxa 2 Om

Hanpsoxenne, B 1 2 3

Cuia Toka, A

OnsIT 2. Hccnedosanue 3asucumocmu Culvl moKad OmM CONPOMUBTEHUs YUACMKA Yenu npu
NOCMOAHHOM HANPAJXCEHUU HA €20 KoHyax. BKIoUnTe B IENb IO TOW K€ CXEME IPOBOJOYHBIN
pesuctop cHavasa comnpotuBieHueM 1 Owm, 3arem 2Om u 4 Om. IIpu momomu peocrara
YCTaHaBIMBAWTE HA KOHIAX y4acTKa KaXIbIA pa3 OJHO M TO XK€ HaIpspDKeHue, Hanpumep, 2 B.
W3mepsiiTe mpu 5TOM CHITYy TOKa, Pe3yJIbTaThl 3alIMChIBaiiTe B Ta0MI 2.

Tabnuya 2. [locmosnnoe nanpsicenue Ha yuacmke 2 B

ConpotuieHue yyactka, Om 1 2 4

Cuia Toka, A

BeiBoa:

JlaboparopHnas pabota 9 MccnenoBanue CMENIAHHOTO COSMHEHS IIPOBOTHUKOB



Heﬂb: 3KCHepI/IMeHTaHBHO HOZ[TBepI[I/ITB 3aKOHBI IT0CJICOO0BATCIIBHOTO U HapaJIJICJIBHOFO
COCJTUHECHHUS IPOBOTHUKOB.

OOopynoBaHMe: NCTOYHUK TOKA, JIBA MPOBOJOYHBIX PE3UCTOPA, AaMIIEPMETP, BOJIBTMETD,
KJTFOY 3aMbIKaHUS TOKA, PEOCTAT, KOMIUICKT COSAMHUTEIbHBIX IIPOBOIHUKOB.

1. 3akoHBI MOCTEA0BATEILHOTO COSIUHEHHUS TPOBOIHUKOB:

U=U1+U2, R=R1+R2, U1/U2=R1/R2.

Cxema 3IeKTpUYeCcKOl IIeTH MoKa3aHa Ha PUCYHKE.

'F*—IR: I
+

—4

CocraBuM Ta6J'II/II_Iy JJIA 3anucen PE3yJIbTaTOB HSMepeHI/Iﬁ U BBIYMCIICHUM.

Nszmepsiem Brruucnsiem

UlB |[U2B |UB 11 A |12 A |l A R1 R2 R Om | U1/ R1/
Om OMm U2 R2

2 2,5 4,5 1 1 1

2. 3aKoHbI apajIEIbHOIO COEIUHEHUS IIPOBOIHUKOB.
I=11+12, 1/R=1/R1+1/R2, 11/12=R2/R1.
Cxema 3JIeKTpUYECKOH eI .

Tabauuna.

N3mepsem Brrancisiem

UlLB |[U2B |UB 11 A |12 A |l A R1 R2 R Om |11/12 | R2/
OwMm OwMm R1

2 2 2 1 0,8 1,8

BoiBoa:

JlabopaTtopHnast pabota.10 V3ydeHnue sBiIeHHS 2JI€KTPOMAarHUTHON HHIYKITHH

Hesb: HaOMOIATh ABJICHHUE AJIEKTPOMArHUTHON MHAYKIIUH, IPOBEPUTH BBIOJHEHNUE TIPAaBUIIA
Jlenna.
O0opynoBaHme: ralbBaHOMETP, KaTyIIKa, COEAUHUTENBHBIE IPOBOJIA, MATHUT.

Metoa BbINOJIHEHHUs PadoThI
SIBieHME PNEKTPOMArHUTHOM MHIYKIIMH 3aKIF04YAETCsl B BOSHUKHOBEHUU MHIYKIIUOHHOTO
AIIEKTPUYECKOTO TOKA B JIFOOOM 3aMKHYTOM ITPOBOSIIEM KOHTYpE MPU U3MEHEHUH MarHuTHOTO
IIOTOKA, KOTOPBIN MPOHU3bIBAET KOHTYp. HanpasieHne HHIyKIIMOHHOTO TOKA ONPEAENISIETCS 110
npasuity Jlenna.




B sT0i1 paboTe HabmoaeTCs SIBICHUE 3JIEKTPOMAarHUTHOW MHAYKIMH. Yepes MoIoCcTh KaTyIIKH
MEPEMEIIAIOT MArHUT U ONIPEACIIAIOT IIPU DTOM HaIlpaBICHUE UHAYKIIMOHHOIO TOKA I10
OTKJIOHEHMIO CTPEJIKU I'aJIbBAHOMETPA.

Hanpasienne HHIyKIMOHHOTO TOKA MOYKHO ONPEACTUTh U 1o paBuity Jlenma. B padote ero
MOYKHO IPUMEHMTH TaK:

1) onpenenuThs HanpaBIeHUE MATHUTHBIX ITOJIFOCOB KATYIIKHU PU ABM)KEHUU MarHura (K
MarHuTy oOpallleH MOJI0C, KOTOPbII NPENsITCTBYET €ro JBHKEHUIO);

2) onpenenuTs (10 IpaBUITy MarHUTHOM CTPEJIKHM) HallpaBJIeHUE BEKTOpa B MarHuTHOro moJis,
CO3JIaHHOI'0 TOKOM B KaTyIIKE;

3) onpenenuTh (10 MpaBUTy OypaBYHMKa) HAITPABJIICHUE TOKA B KaTYIIIKE.

Xoa padoTsl
1. [ToncoenMHUTH KaTyIIKY K TaJbBAHOMETPY.
2. IlepenBuraTh MarHuT Yyepes MOJOCTh KATYILIKH, KaK IIOKa3aHO HA PUCYHKaX a)-T); OTMETUTH B
Ka)KIOM CIIy4ae OTKJIOHEHHUE CTPEJIKHU rajbBaHOMETpa (HaIpaBlieHUE TOKA).

a) 6) 8) 2)

!
|
1

3

4
“l
‘l

el

3. I oIHOTO U3 YeThIpeX ciaydaeB (I10JIF0ca MarHUTa U HAaIIPaBJIEHUE €T0 JIBUKEHUS 3a7aeT
MIPEno/iaBarelib) ONpPeIeIUTh HallpaBIeHUE TOKa B KaTyIIKe N0 npaBuily JIeHna, ucnons3ys 1. 1
— 3. Jlns xarymku ykaszarb: nmonoca N u S , HanpaBienue Bektopa B, Hampasiienue Toka |.

T ¥

4. BeiBoa. [IpoBenu sxcniepuMeHTaIbHOE HAOTIOIEHNE U UCCIICIOBAHKE SIBJICHUS
ANEKTPOMATHUTHON UHAYKIIUU

KoHTpoIibHBIE BOTPOCHI

1. Yro xapakrtepusyer MarHuTHass WHAyKuus B? Kak BblumMcisieTcss MarHUTHas WHIYKIUS?
Kakuve BenmnauHbI BXOAAT B 3Ty hopmyiy?

2. O0bICHATE TIO0  PHUCYHKY,  Kak

. . r ¢ Bo3HUKaeT J//C MHIyKUUU B
MIPOBOJTHHUKE, ):_' : KOTOPBIN JBMIKETCS B MArHUTHOM T10J1e?
Kaxk T T paccuntarh JC UHAYKIUU JUIsL  3TOTO
cinyyvas? il Y v Kakue BennyuHbl BXOJAT B popmyny?

R . |



3. Ilpu xakoM ycIOBHM HOSIBISIETCS BUXPEBOE AIeKTpuueckoe mnojue? Kakossl

AB >0 CBOMCTBA BUXPEBOTO JJIEKTPUUECKOTO IMoyid (OOBSCHUT €ro, Omupasch Ha

PHUCYHOK).

BBoast MarHuT B KaTyIIKy OJHHM IOJIOCOM (CEBEpHBIM) M BBIBOAS €€, MbI
HaOJto/1aeM, YTO CTpeNiKka aMIlepMeTpa OTKIOHSETCS B pa3Hble CTOPOHBL. B
MEpBOM CIy4yae YHWCIO JMHUNA MAarHUTHOM WHIYKIUU, MPOHHU3BIBAIOIINX
KaTylKy (MarHUTHBIM MOTOK), pacTeT, a BO BTOPOM ciydyae — HaoOOpOT.

[Ipuyem B mepBOM citydae JIMHUM WHIYKIMH, CO3JaHHBIE MAarHUTHBIM IOJIEM WHIYKIIMOHHOTO
TOKa, BBIXOJST M3 BEPXHETO0 KOHIA KAaTYIIKH, TaK KaK KaTylIKa OTTaJIKMBaeT MAarHUT, a BO
BTOPOM Cilydae, Ha000pOT, BXOAT B 3TOT KOHENl. Tak Kak cTpeska aMIepMeTpa OTKIOHSIETCs, TO
HaIpaBlieHUE MHAYKIIMOHHOTO ToKa MeHseTcs. MIMeHHo 3To moka3biBaeT Ham mnpasuiio JleHia.
BBojast MarHuT B KaTylIKy IOXKHBIM IOJIOCOM, Mbl HaOJII0aeM KapTHUHY, MPOTHBOMOJIOXKHYIO
MIEPBOM.

KOHTpOJIbeIe BOITPOCHI

1. HFOxHBII OJIIOC MarHUTa yJaJs0T C HEKOTOPOH CKOPOCTHIO OT METAJUIMUECKOTO KOJIbIIA.
Omnpenenurte HanpaBlieHUE UHAYKIIMOHHBIX TOKOB B KOJIbLIE.

2. Kakoii momtoc MOSBHTCS Ha MUISIIKE TBO3IS, €CIM K €ro 3a0CTPEHHOMY KOHILY
npUOIU3UTH CEBEPHBI MOIIOC CTaJIbHOTO MarHuTa?

3. B counnenne ¢panmysckoro ¢usmka Aparo «I'poM W MOJHHS» TPUBOIUTCS MHOTO
CIy4aeB I€peMarHMYMBaHUA KOMIIACHOM CTpPEJKH, HaMarHMYMBaHUS CTaJIbHBIX
IPEIMETOB MO/ IeHcTBUEM MOIHUH. Kak MOXKHO 00BSACHUTD 3TU ABJICHUS?

4. Kak MOXHO OBICTpPO pa3AeNUTh CMEMIABIIMECS Ha IOy MAaCTEpCKOW >Kele3HbIe U
[IUHKOBBIE OIMIKU?

5. IlpenoxpaHutenu y pajavONpuUEMHHMKOB M TEJIEBHU30POB IUIABATCS B OCHOBHOM HE BO
BpeMsi paboThl, a B Hauasie Uiy B KoHile e€. [louemy?

6. Ha paccrossHuu 2 cM OT OCH JUIMHHOTO HPSMOTO MPOBOJIA ¢ TOKOM MAarHUTHOTO MOJIS
80 A/a. Onpenenute HaNpsKEHHOCTH MOJI HA PACCTOSHUU 3 CM OT IPOBOJIA U CUITY TOKa
B HEM.

7. B KakoM HampaBlI€HUU OTKJIOHUTCS IY4YOK 3JIEKTPOHOB, €CIU 3JIEKTPOHHO-JYYEBYIO
TPYOKY MOMECTUTB B MEKIIOJIFOCHOE MPOCTPAHCTBO MOAKOBOOOPA3HOIO MarHuTa?

8. Tlouemy mossipHBIE CHUSHUS HAOJIOAAIOTCS B OCHOBHOM B MOJISIPHBIX pailoHaX 3eMHOTO
mapa?

Jlureparypa

1 Knanos JI.C., XKnanoB I'.JI. ®usuka. YueOHHK AN CPEAHHX CHEIHMATBHBIX Y4eOHBIX
3aBesieHn. — M.: Bricmmas mixoira, 1990.

2 COopHHK 3ama4 1o ¢usuke. YdyeOHOe mocoOue JUIsl CpeIHUX CHEelHUaIbHBIX Y4eOHBIX
3aBeaenuit./ [lox pen. P.A. I'mankoBoii. — M.: Hayka, 1996.

3 JlonaykoBa P.A. PykoBOACTBO MO MPOBENEHUIO TaOOPATOPHBIX paboT mo ¢usuke. — M.:
Bricmas mxona,1993.

JlaboparopHnas pabota 11 U3mepenue mokazaTens MpelIoOMIICHUs CTEKIa

Lenv pabomour: Hayunthest onpenenste KodduiueHT npenomiaeHus ctekiaa. C 3TOH 1elbio
U3YYUTE TEOPUIO PACCMaTPUBAEMOI0 BOIPOCa, COOEPUTE YCTAHOBKY M IKCIIEPUMEHTATHHO
MIPOBEPHTE OCHOBHBIE TEOPETUYECKUE BHIBO/IBI.



Oobopyoosanue: 1. CTekissHHAs NPSIMOYTOJIbHAS IIACTHUHA. 2. JInneiika.

3. Jluct 6ymarm. 4. 3 uriel.

5. lomieuka.
Kparkas Teopus

Cer mpu nepexofe U3 OJHOM cCpelbl B JpPYryl0 MEHSET CBOE HaIpaBlIEHUE, T. €.

npenomisiercs. [Ipenomienne oObSICHIETCS N3MEHEHHEM CKOPOCTH PAcIpOCTPaHEHHUs CBETA MpU
NEPEeX0/Ie U3 OJHOM Cpeibl B APYTYIO U MOAUUHAETCS CIEIYIOIIUM 3aKOHAM:
1. TMagaronmii ¥ TPEJOMJICHHBIA JIy4d Jie)KaT B OAHOM IUIOCKOCTH C TEPICHAMKYJISIPOM,
IIPOBEIEHHBIM Y€pe3 TOUKY MaJCHUs JIy4a K TpaHMIIe pa3zelia ABYX Cpes.
2. OTHOLIEHUE CHUHYCA yIJIa MaJleHus o K CHHYCY YIJla MPeJOMJICHHUS Y — BEJIMYMHA MOCTOSHHAS
JUIs JAaHHBIX JBYX cpel M Ha3bIBaeTcs KOA(h(UIMEHTOM IMPEIIOMIICHUS 7 BTOPOWM Cpenbl

. sina
OTHOCHUTEJIHO NEPBOMt: N = ——.
siny
Conep:xkanue u MeT0 padoOThI
sina
B COOTBCTCTBUU C 3aKOHOM HpCJIOMJIeHI/IH n =—, 1€ 0 u y — YTJH)I ImagacHus "
siny
MPEJIOMIJICHUS, @ N — OTHOCUTEJIBbHBIN MOKa3aTelb MPEJIOMIICHUSI BTOPOM Cpelibl OTHOCUTEIIHLHO

HEPBOH.

B nannoii pabore TpeOyeTcs ompeaenauTh MOKa3aTelb MPEIOMIIEHUs CTEKIa OTHOCUTEIbHO
BO3/yXa, IIPH 3TOM N = Ner.

C nomouipio 7a00PaTOPHOTO KOMIUIEKTA 110 ONTHKE MAJAOLMN U NPENOMIEHHbBIN MyYyKd
MOKHO CJeJIaTh BUAMMBIMU M IPOBOAMUTH NPSMbIE HW3MEPEHUS CHHYCOB YIJIOB NAaJACHUS U
HPEIOMIICHUS.

MeToauueckue peKOMEeHIAIAN

Yt0o0BI OIIPCACIINTD MOKAa3aTCJIb MPCIOMIICHUA CTCKIIA, JOCTATOYHO U3MCPUTH TPAHCIIOPTUPOM
YIJIBI O K1 Y U BBIYUCIIUTE OTHOICHUC X CUHYCOB.

Xo0 pabomut
1. CreknsHHYIO TJIACTUHY MOJIOXKUTh Ha JMCT OymMard U OOBECTHM €ro KOHTYpHI, Kak
MOKa3aHO Ha YepTexe (PUCYHOK 24).

Pucynok 24

B touke O 1 A nocTaBUTh BEPTUKAIBHO 2 UTJIBL.

3. T'msans gepe3 CTEKIO, MOCTABUTh WY B TaKOW TOYke M, 4TOOBI BCe 3 WIUIBI JIGKAIH B
OJIHOH INIOCKOCTH.

4. VYOparh mIacTUHKY H 4epe3 Touky O ImpoOBECTH HOpMallb K TPaHUIE ABYX Cpel, Jy4
MaJarolIUi U MPEJTOMIEHHBIN.

5. Ha magatomem u npenoMia€HHOM Jydax oTiaoxuth oTpesku OA u O/l (OA =O[). U3
Touek A u J| onycTUTh NEepreHIUKYISpbl HA HOpMaJb K TPAaHHULE ABYX Cpell ABu

AC.

N
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Pucynok 25
6. M3mepuTh NIMHBI 3TUX MEPHCHAUKYISIPOB M BBIYHCIUTEL IOKA3aTellb MPEIOMIICHHS I10
dbopmyre:
AB
n=—
CA
7. Tlpopaenats ONBIT TPHU pasa, B35ATh CPEAHEE 3HAUCHUE M BBIYMCINTD IOTPEITHOCTD
ncp - r]T
e=——100%
nT
8. lannsle 3anucath B Ta0muiry Nel9.
9. Tlo mponenanHoi padore chopMyIUpyETE BHIBO/I.
Tab6muma Nel9
No
OIIBI AB, MM Cl, mm n Nep Nr g %
Ta
1
2
3

Jononnumensnoe 3adanue
Oo6opynoBanme: IJIOCKOMapajuleNibHas CTEKJISIHHAs IUTacTWHA, JUHelka, 4 OynaBkw,
TpaHcnopTup, Tabnuna bpamuca WM MUKPOKaIBKYISTOP, MO3BOJSIOMIUN HAXOAWTH 3HAYCHUS
TPUTOHOMETPHUECKUX (PYHKIIHA.
Ykazanue k évinonnenuio pabomy

1. TlomoxwuTte Ha TETPATHBIA JIUCT IUIOCKOMAPAIIIENbHYIO MIACTUHY U OOBEIUTE KOHTYPHI
KapaHIaIloM.

2. TlonoxuB moa TeTpagHbIN JTUCT KYCOK KapTOHA U, PACTIOJIOKUB TETPaIb C IUIACTUHON Ha
YpOBHE TJIa3, BOTKHUTE B JINCT OJHY 3a JAPYrod 4eThipe OyIaBKH TakK, 4TOOBI BCE OHH
HAaXOJIUJIUCh HA OJTHOM JIyYe.

3. VOpaB kapToH, IJIaCTHHKY U OyJIaBKH, COeTUHUTE TOYKH 1,2,3 u 4 (MecTa MPOKOJIOB Ha
nucTe) JoMaHou nuHHe. O003HAUMB YIiIbl AJICHUS U TIPETIOMIICHUSI CBETa HA TPAHUIIE
paszmena JBYX cpeil, HU3MEPhTE OTH YIJIBI TPAHCIIOPTHPOM, IIOCJIE€ YEero 3aroJHUTE
tabnuiry Ne20:

Tab6muma Ne20

Ne o Y sin o sin y n Ny €,%

1

2

3




4. BbMUCITUTE MOKA3aTENb NpeioMiIeHus crekna N, = SN O/Sin ¥

5. BblunCIHTE NOTPEHIHOCTD MO Pe3yNIbTaTaM IPOACIaHHOW paOOTHI.
6. Cdopmynupyiite BEIBO/.

KoHTpobHbIE BONPOCHI

1. B uém cymHOCTb SBJICHUS MPETOMIICHHS CBETA M KAKOBA IPUYHMHA 3TOTO SIBJICHUS?

2. B kakux cimydasix CBET Ha IpaHUIIE pa3zesia IBYX MPO3PAYHbIX CPe HE MPEeIoMIIseTCs?

3. Yro Ha3pIBaeTcst KO3 HUIIMEHTOM MPETOMIICHHS U B 4YEM pa3inndne aOCOIIOTHOTO U
OTHOCHUTEJIBHOTO KOA(PPHUIIMEHTOB MPETOMIICHHUS?

4. Tlouemy HaxonACh B JIOJIKE, TPYIHO HONACTb KOIBEM B PbIOY?

5. Tlouemy n3o0pakeHne MpeaAMETa B BOAE BCErla MEHEE SIPKOe, YeM caM MpeaMeT?

6. Yro mpomcxXoauT MpH NEPexoie Jyda B ONTUYECKU MEHEE IUIOTHYIO CPEely C yIJIoM
pesomiieHus?

7. Kak n3menunoch 0b1 BUANMOE paciioyio’keHHe 3BE3/1 Ha Hebe, eciiu Obl ncyesna armocdepa
3emiun?

8. CBer majaeT Ha IJIOCKYIO IPaHUILY BO31yX — cTekio. [lokazarens mpenomieHus crekia 1,5.
Haitngure yron nageHus jryya, €Ciu yroja MeX1y OTPaKEHHBIM U TPETOMIIEHHBIM JTy4YaMH
MPSIMOH.

Jlureparypa
1 XKnano JI.C., XKnanoB I'.JI. ®usuka. YueOHUK IJIs1 CPEIHUX CHEHUATBHBIX y4EOHBIX
3aBesieHni. — M.: Briciras mxoira,1990.
2 COopHHK 3amay 1o ¢u3nke. Y4yeOHOE MOcoOHe IS CPEeJHHX CIEHUAIBHBIX YYeOHBIX
3apenenuit./ [lox pen. P.A. I'mankoBoit. — M.: Hayka, 1996.
3 JlonaykoBa P.A. PykoBOACTBO 1O MPOBENCHUIO JIAOOPATOPHBIX paboT mo ¢usuke. — M.:
Bricmas mixona,1993.

JI.P. 12 HabnroieHre CIUIOMIHOTO U IMHEHYaTOr0 CIIEKTPOB.

Tema: HaoOmronenue CILJIOIITHOTO u JIMHENYATOT O CIIEKTPOB W3IIy4eHUs
[lenb paboOTHL: ¢ MOMOUIBI0 HEOOXOJUMOro O000pYyAOBaHUSA HaOMOAaTh (IKCHEPUMEHTATIbHO)
CIUIOIIHOM CIIEKT, HEOHOBBIH, reJINEBBIN 501041 BOJIOPOJIHBIN.

Ob6opynoBanue: IIpoekMOHHBIN anmapar, CIeKTpajbHble TPYOKH € BOJOPOJOM, HEOHOM HIIU
rejiieéM, BBICOKOBOJIBTHBIM MHIYKTOp, MCTOYHMK NHUTAHUSA, IITATHUB, COEIUWHUTENbHBIE MPOBOJA,
CTEKJISIHHAs IJIACTHHA CO CKOLIEHHBIMU TPaHsIMHU.

Xox paboTsl

1. HenpepsiBHbIN criekTp. HampaBuB B3riisg udepe3 IUIACTUHY Ha M300pakeHHE pa3ABHKHOM
IIeJIM TIPOCKIIMOHHOTO arapara, Mbl HaAOJIOJad OCHOBHBIC I[BETA TOJYYEHHOTO CILJIOIIHOTO
CIIEKTpa B ClenyromeM mnopsake: OuoneToBblid, CHHUNA, TOIXYOOH, 3€JIeHBIN, KENThIi, OPaHKEBBIH,
KpPaCHBIN.



TMopsinoK BHINOJIHEHUS PAGOTHI

[Tpu monagaHuu U3AYHEHUS HArPETOTO TBEPAOTO TEAA HA MPU3MY Mbl MTOJYYaeMm
HENPEPBIBHBIN (CHAI0M{10T) COSKTP, COCTOSINI U3 Y9acTKOB, OKPallIeHHBIX B
pasnbie BeTa. ECiiv HCTOYHUKOM cBeTa SBJISIETC, HAIIPUMED, OJHOATOMHBIHA ra3,
TO MbI IOJIYYASM JUHEHYAMbltl CIICEKTP, COCTOAIIAN U3 OTACIbHBIX JTHHUA.
Habnronars cnekrpbl MOXKHO ¢ NOMOIUBIO AM(PPAKLIHUOHHON PEUIETKHA, 4 TAKIKE C
TMOMOIIBIO NMPH3MEL. B mmepBoM cityuae HaM moMoraeT siBJiIcHAe AuQpaKIIuHe CBeTa, a
BO BTOPOM — ABJICHWE aHcniepcur. B 3Toi pabGore mra HaGrOAeHUs CIIEKTPOB MBI
HCTIONb3YEM SIBJICHHE MHUCIESPCHUU.

1. PacmonoskuTe TITACTHHY TOPHU3OHTAITBHO Tiepen ria3zoM. CKBO3b I'PDaHH,
cocTasastomme yroma 45°, HabnoaaiTe CBETIYIO BEPTUKAIIBHY IO MOJIOCKY HA
AKPAHE — M300PaAKEHHE PA3ABMIKHOM [IETW MPOSKIIMOHHOIO anrnapara.

2. Belaenute OCHOBHbBIE LIBETA IIOJIYYEHHOT'O CIUIOIIHOIO CIIEKTPa H 3alHIINTe

HX B HAOMIOIaeMO#i Nociie10BaTeIbHOCTH.

3. IloBTopuTe OILIT, paccMaTpUBas [IOJIOCKY 4Yepes3 rpaHu, 00pa3youue yroi

60°. 3anuiuuTte pasnuuusa HaOIIOJaeMbIX CIIEKTPOB.

4. HaOmoaaiiTe nTuHSHYATHIC CTISKTPHI BOJIOPOAa, TeJTHs UJTH HeoHa, paccMaTprBas
CBETANINECH CIEeKTPaIbHbIE TPYOKH CKBO3b I'PAHW CTEKJIATHHOH TJIACTHHEI.
Zanuinure HaHOONEee APKHE JIMHHUKU CINSKTPOB.

5. O0bBsACHMTE, NOYEeMY BUJ CHEKTPOB PA3JIMYEH B 3ABUCHMOCTH OT crnocoda ero
HaOMOASHWA, JUTSI TOTO HAPUCYWTE X0 JIYUEH MPH PasHBIX YTJIaX MKy IPaHAMHA
JUIS Tyuei ABYX pa3HbIX ATUH BONH. CaenaiTe BhIBOAbI.

Pe3yabraThl HAGIOAeHUH

Habmooenue cniaownozo chekmpa
Xoj nyueil B npusme ¢ yriaom npu sepumne 60°.




Habmodenus auneiuamozo cnekmpad 6000pood

Pacnonaraem npusmy Tak, 4ToObl 00€CIeYUuTh CHMMETPHYHOE ITPOX0XKICHHE JIyda
OT HCTOYHHKA,

Jns npusmel ¢ ¥, = 60° yron nagenns a; ~ 49,5°.

Jlna npusmsl ¢ ¥, = 45° yron nanenus a, = 35,6°.

Ha skpane mbl Oy aeT HadM01aTh TOT KE JIMHEHYATBIA CIIEKTP, HO BO BTOPOM
ciaydae oH Oyaer yxke B 1,8/1,1 = 1,6 paza.

M&I BHAMM YeThIpe TIEPBBIX JIMHHH cepuH banbmepa — nepexonos ¢ n = 3,4,5,6 Ha
m = 2 BTOPOH 3HEPTeTHYECKHH YPOBEHD.

Obo3nauenne lal] Hg H, Hg
CIEKTPAJIbHON JTHHHH
n 3 4 5 6
A, HM 656.3 486,1 434.1 410,2

BoiBoa 1o nponenanHoit pabore:

KonTpoJsbHbBIE BOPOCHI

1 KakoBa nmpuunHa pasyiokeHus 0eoro cBeTa mpu3Moi?

2. Kak 00BsCHUTh IPOUCXOXK/ICHHE TUHEHYATHIX CIIEKTPOB?

3. B uem paznmune mudpakiioHHOTO U TUCTIEPCHOHHOTO CIIEKTPOB?

4. TToyeMy npH yMEHBILICHUH HAIMPSHKEHUsI «CBETOBAsl OT/A4ya JIaMIT HAKAJMBaHHUS YMEHbBIIACTCS
U CBEYEHHE IPUOOpeTaeT KPACHbII OTTEHOK?

5. BynyT v u3MeHAThCs 4acToTa, JUIMHA BOJIHBL, IIBET IIPU MEPEX0/IE 3€JIEHOT0 CBETa U3 BO3AyXa
B Bony?

6. [lpuBeauTe mpuMepsl MPAKTUYECKOTO UCIIOJIb30BAHMS CIIEKTPOB.

7. ITouemy aTOMBI KaKJI0TO XUMHYECKOTO 3JIEMEHTA UMEIOT CTPOTO OMPEISIEHHBIN JIMHEHYaThII
CIEKTP U3JIY4YEHHUs U NOTIOICHUS?

8. Kakoii criekTp naét packan€HHBINH g00ena MeTayut? pactuIaBIeHHbBIN MeTat?

Jlutreparypa

1 XKnanos JI.C., KnmanoB I'.JI. ®duszmka. YueOHUK Isi CpeAHUX CHEIUATBHBIX YUeOHBIX
3aBesieHnii. — M.: Beicmag mikona,1990.

2 COopHuk 3amad mo ¢(usuke. YuyeOHOe mnocoOue JUIsi CPEeIHUX CIEUUATbHBIX Y4EeOHBIX
3aBenenuid./ Ilog pen. P.A. I'magkoBoit. — M.: Hayka, 1996.

3 Honnyxosa P.A. PykoBocTBO 10 npoBeeHHIO Tab0paTOPHBIX padoT no ¢pusuke. — M.:

Bricmras mixoira, 1993



2.2 3aganus 1Jisl MPOMEKYTOYHON aTTecTalluu.

3ananus aia 1udPepeHIUPOBAHHOIO 3a4eTa

BAPHUAHT 1

YACTH 1
Ipu evinonnenuu 3adanuti yacmu I Heob6x00umMo 8b16pamev 0OUH NPABUTLHBIL OMBEEm U3
yemvlpex NpeonodNHCeHHbiX sapuanmos. Kadxcooe pewennoe npasunvho 3adanue uyacmu 1
oyenusaemcs 6 1 oanun.

Al A2 A3 A4 AS A6 A7 A8 A9 Al0

Al. 3aBUCHUMOCTh KOOpAMHATHI X Teja oT BpemeHu t umeer Bua: X =1+ 4t — 2t2. [Ipoekus
ckopoctu Teaa Ha ock OX B MOMeHT Bpemenu t = 3C mpu TakoM JBHXKCHHH PaBHA

1) 8m/c 3)2 m/c

2) 3 wm/c 4) 0 m/c

A2. B nude, IBIKYIIHMCS BBEPX C YCKOPEHHMEM 2 M/C2, HAXOIMTCSA MACCAXKHP Maccoil 50 Kr.
Yemy paBeH MOYIb CHIIBI TSHKECTH, ACHCTBYIONICH Ha rmaccaxupa’?

1) =600 H 3) ~400H

2) ~500 H 4)0H

A3. 'apmoHunyeckoe KojaeOaHue ¢ aMIUIUTy10i 4 ¢M U IepHoJOoM 1 ¢ MOXKHO onucaTh B CUCTEME
CU ypaBHEeHUEM

1) x=0,04-cos2xat 3) x=4-cost

2) X=cos4t 4) x=2mr-cos0,04t

A4. YUeMy paBHO JIEKTPUUYECKOE CONPOTUBICHHE HarpeBaTels, eciu npu cuie Toka 0,2 A Ha
HeM 3a 4 MUHYTHI BeIAENHI0Ch 960 [ TermnoTs!?

1) 20 Om 3) 1200 Om

2) 100 Om 4) 6000 Om

AS. Kak u3MeHWIOCh JaBlieHHE HAEalTbHOTO ra3a, €clii B JJaHHOM O0bEMe CKOPOCTh KaKJOU
MOJIEKYJIbI Ta3a YBEIMUMIACh B 2 pa3a, a KOHIIEHTpAIHs MOJIEKYJI OcTanach 0€3 u3MeHeHus?

1) VBenuuunocs B 2 pa3a 3) Ymensmmiocs B 2 pasa

2) VYBenuunioch B 4 pasa 4) YMeHbpImmII0Ch B 4 paza

A6. Ilpu pactBOpeHHH CcOIM B BOJE MPOUCXOAUT udQy3uss MOJEKyl coiud B Boae. YUto
IIPOUCXOIUT MPH 3TOM C MOJIEKYJIAMH COJIN?

1) Moumnekybl COMM MPOHUKAIOT BHYTPb MOJIEKYJT BOJIBI

2) Moutekysbl COTM MPOHUKAIOT a MPOMEKYTKH MEKIY MOJICKYIIaMHU BOIBI

3) Modekysl COM NPUCOCTHHSIOTCS K MOJIEKYJIaM BOJIBI

4) Monekyibl COJI pa3pymarT YacTh MOJIEKYI BOJIBI

A’7. UneanbHblil ra3 otaan koaudectBo TerioTsl 300 [k v mpu ’TOM BHYTPEHHSISI SHEPIUs raza
ymenbiuinack Ha 100 [Ix. PaGota, coBepiienHas ra3om, paBHa
1) 400 Ix; 2) 200 Dx; 3) —400 dx; 4)—200 JTx




A8. B mnenke ¢ortoanmapara rnoyiydyeHo u300pakeHue mpeaMera B HaTypalbHy0 BenndynHy. Ha
OCHOBaHUHU 3TOTO MOXKHO YTBEpXkAAaTh, YTO OOBEKTHB Mpu (PoTorpadupoBaHUN HAXOAMJICS OT
IUIEHKY Ha PacCTOSHUU:

1) paBHOM (DOKYCHOMY PACCTOSTHHIO

2) paBHOM JByM ()OKYCHBIM PACCTOSIHUSIM

3) OGoubiie GOKYCHOTO, HO MEHBIIIE ABYX (DOKYCHBIX PACCTOSHUIA

4) Ooublie 1BYX POKYCHBIX PACCTOSIHUN

A9. Cuna B3auMOJEHCTBUS MEXAY JABYMsI TOUEUHBIMH 3apsDKEHHBIMM TejlamMu paBHa F . Uemy
CTaHET PaBHA CHJIA B3aUMOJCHCTBUS MEXIYy TeJaMM, €CIM 3apsi OJHOIO Tejla YBEJIUYUTh B 2
pa3a, a pacCTOsSIHUE MEX]ly Te€JIaMH YMEHBIINUTH B 2 paza?

1)g;mﬁ 3) 2F; 4) 8F

A10. B pe3ynbraTe 3MeKTPOHHOTO [-pacmana siapa aToMma dJeMEHTa C 3apsA0BbIM 4HciIoM Z

MOJIy4acTCd AApO aToMa 3JICMCHTA C 3apAA0BbIM YU CJIOM
1)Z2-2; 2)Z+1; 3)Z-1: 4)Z+2

YACTb 2
Omeemom Kk xaxcoomy u3z 3aoanuti B1-B4 6yoem nexomopas nociedo8ameibHOCHb
yughp. Kaswcooe pewennoe npasunvho 3adanue wacmu 2 oyenusaemces 6 2 6anna. Ooyuarowuiics,
odonycmusuiuti xoms Ovl 00HY owuoKy, noryyaem () 6annos.
B1. YcTaHOBUTE COOTBETCTBHE MEXIy (U3MYCCKHMMU BEIMYMHAMH, XapaKTEPU3YIOIIUMHU
M30XOPHBIA TIPOIECC OXJAKICHUS BO3AyXa, NEPEUYHCICHHBIMH B TIEPBOM CTOJONE, M HX
U3MEHEHHUSIMU BO BTOPOM CTOJIOIIE.

OU3NYECKUE BEJIMYMHBI X M3MEHEHUA
A) JlaBnenue 1)YBenuuenue
b) O0Bvem 2)YMeHblIeHNE
B) Temnepatypa 3)HensmeHHOCTD

I') BuyTpeHHsis sHeprust
3anumure B TaOuuIly BhIOpaHHbIe HUGPHI I KaKI0H (u3ndeckoil BenuuuHbl. Lludper Moryr
MIOBTOPSATHCSI.

A b B I

B2. Ilpu HaGmonenun (otodd¢exrta yMEHBIIMINM HHTEHCUBHOCTh MAJAIOLIEr0 CBETa, He
M3MEHSS JUTMHBI BOJIHBI. Kak MpHu 3TOM M3MEHSETCsl 4acToTa M3JIy4eHUsS (POTOHOB, KOJIMUYECTBO
BbIOMBaeMbIX 32 | ¢ POTO3IEKTPOHOB U paboTa BBIXO/1a IEKTPOHOB U3 METaJlIa.

JInst KaKI0M BEIMUMHBI OMIPEACIIUTE COOTBETCTBYIOIIMM XapakTep U3MEHEHUs: 1) yBeTUYUIOCH;
2) YMEHBIIUJIOCH; 3) HE U3BMEHHIIOCH.

3anuiuTe B Ta0IMILy BRIOpaHHbIE UGB 75 Kaxa0i ¢puznyeckoil BenuuuHbl. Lludpsl B oTBETE
MOTYT TOBTOPSITHCS.

YacroTa uznydenus: (OTOHOB KonuuecTtBo BhIOMBaeMbIx 3a 1 ¢ PaGora BbIXOOA
JJIEKTPOHOB

B3. B uaeanpHOM TEIUIOBOM JABUTaTesie yBeNWYWIach paboTa, coBeplIaecMmas ra3oM 3a OJIUMH
LIUKJI, IPY HEU3MEHHOM KOJIMYECTBE TEIUIOTHI, ITOCTyNarouieM oT Harpesatensd. Kak npu stom
m3Mmensaercsa KIIJ[ nukina, KOIM4ecTBO TEILIOTHI, OTAABAEMOE 32 OJMH LUK XOJIOJWIBHHUKY U




Temneparypa HarpeBarens? s KaX10l BEITWYMHBI ONPENEIUTE COOTBETCTBYIOLIUN XapakTep
W3MEHEHUS: 1) YBETUYIIOCH; 2) YMEHBIIWIOCH; 3) HE U3MEHUIIOCH.

3anummre B TaOIUIy BEIOpaHHBIC IUQPHI I Kax 101 puznyeckoit Bennuuubl. Lludpel B oTBeTe
MOTYT IIOBTOPSITBCSL.

KIIg KonnuecTBo TEMI0THI, OTAaBaEMOE Temneparypa HarpeBaTes
XOJIOAWJIBHUKY

B4. ¥V nBwxyierocs mo oOKpy>KHOCTH Te€JIa YMEHBIIWICS Paauyc OKPYKHOCTH MPU HEU3MEHHOMN
gactoTe oOpamenus. Kak mpu  3TOM H3MEHSETCS CKOPOCTh JABM)KCHHS TeNa, €ro
HEHTPOCTPEMUTENBHOE YCKOPEHHE U Mepuoj] obpatneHus? [ xaxmaoil BeIMYuHbl ONpeesiuTe
COOTBETCTBYIOIINI XapaKkTep U3MEHEHUs: 1) YBETUYMIOChH; 2) YMEHBIIUIIOCH; 3) HE U3MEHUIIOCH.
3anummTe B TaOIUIy BEIOpaHHBIE ITUGPHI I KKI0W Gpuznueckoi BenuuuHbl. [ludpsl B oTBETE
MOTYT MTOBTOPSTHCS.

CxopocThb I{eHTpOCTpEMUTENBHOE YCKOPEHHE [Tepuon obpamenus

Cl. Mcnonb3ys KaTyliKy, 3aMKHYTYIO Ha aMIIEPMETP, U MOJOCOBON MAarHUT, YYCHUK U3ydall
SABJICHUE 3JIEKTPOMArHUTHOM MHAYKUMH. Ha pucyHke mnpencTtaBieHbl pe3ysibTaThl OMNbITA IS

BBIHECEHHUS MarHuTa u3 KaTymku (3).
Breibepute 13  MpPEINIOKEHHOTO  TEpEeYHs ABA YTBEP)KICHHUS, KOTOPble COOTBETCTBYIOT
pe3yabpTaTaM MPOBEAEHHBIX IKCIIEPUMEHTAIBHBIX HAOMIOCHUHN. 3aUIIMTe B OTBETE X HOMEpa.

1) BennunHa MHIYKIIMOHHOTO TOKA 3aBUCUT OT T€OMETPUYECKHUX Pa3MEPOB KaTYIIKH.

2) BenmnumHa WHIYKITMOHHOTO TOKA 3aBHCUT OT CKOPOCTH M3MEHEHHS MAarHUTHOTO IMTOTOKA,
MIPOHU3BIBAIOLIETO KaTYIIKY.

3) B moCTOSITHHOM MarHUTHOM T10JI€ MHIYKIIMOHHBIN TOK B KaTYIIKE HE BOZHUKAET.

4) HanpaBneHue MHIYKIMOHHOTO TOKAa 3aBUCUT OT TOTO, BHOCST MarHUT B KaTYIIKy WU
BBIHOCST U3 HEE.

5) BennumHa MHIYKIIMOHHOTO TOKA 3aBUCHT OT MAarHUTHBIX CBOMCTB MarHuTa.
Pemenue.

1. HeBepHo. B onbiTax mapameTpbl KaTyIIKH HE U3MEHSUIH.

2. HeBepHo. B ombiTax HE MEHSUIM CKOPOCTh HW3MEHEHHSI MAarHUTHOIO TOTOKa Yepe3
KaTylIKY.

3. Bepno. Bo BTOpoM OIBITE MarHWTHOE IIOJIC HE MEHSIOCh, WHAYKIIMOHHBIA TOK HE
BO3HHUKA.

4. Bepno. [Ipu BHeceHNM ¥ BHIHECEHMM MarHWTa HaIpaBJICHHE WHAYKIIMOHHOTO TOKa OBLIO
Pa3HbIM.
5. HeBepHo. B onbITax MarHuT He MEHSJIN.

OtBeT: 34.
BAPHUAHT 2

YACTb 1




Ipu evinonnenuu 3adanuii yacmu 1 HeoOX0OUMO 8b10pamv 0OUH NPABUTILHBIL OEEMm U3
yemvipex NpeoodceHHbIX eapuanmos. Kajcdoe pewennoe npasunvho 3adanue uyacmu |1
oyenusaemcs 6 1 6ann.

Al A2 A3 A4 A5 Ab A7 A8 A9 Al0

Al. 3aBHCHMOCTb KOOpJMHATHI X Teja OT BpeMeHH t umeer Buia: X =1+ 2t+3t°. IIpoekius
ckopocTu Tena Ha ock OX B MOMeHT BpeMeHH { = 3C mpu TakoM JIBU)KEHHH paBHA

1) 34 wm/c 3) 11 m/c

2) 20 m/c 4) 2 m/c

A2. B nudre, IBIKYIMMCS BHH3 C YCKOPEHHEM 2 M/c2, HaXOIUTCS MAaccakup maccoit S0 Kr.
Uemy paBeH MOAYIb CUJIBI TSKECTH, AEHCTBYIOLIEH Ha Maccaxupa?

1) OH 3)~500H

2) ~400H 4)~600H

A3. Tl'apmonmnueckoe KosebaHuEe ¢ aMIUIMTYAOH 2 c¢cM U 4YacTtotod 2 [’ MOXHO ommcath B
cucreme CU ypaBHeHHEM

1) x=0,02-cos2a 3) x=2-cos2t

2) x=0,02cos4nt 4) X=2r-cosit

A4. Tlpy NOAKIIOYEHUHN PE3UCTOPA C HEU3BECTHBIM CONPOTUBIIEHHEM K UCTOYHUKY Toka ¢ D/C
10 B u BHyTpeHHUM comnpoTuBiieHHneM | OM HampspKeHHE Ha BBIXOJIE€ MCTOYHHMKA TOKA PaBHO
8 B. Cuia Toka B 1IeTM paBHA

1) 10A 3) 2A

2) 8A 4) 1A

AS. Tlpy HEeM3MEHHOH KOHIIEHTPALMU MOJIEKYJ HEaIbHOIO rasa B pe3yibTaTe OXJaKICHUS
JIaBJICHUE Ta3a YMEHBIIWIOCH B 4 paza. CpeaHsst KBaJpaTHUHAs CKOPOCTh TEIUIOBOTO JIBUKCHUS
MOJIEKYJI ra3a pHu 3TOM

1) ymenbmmiach B 16 pa3 3) ymenb1miach B 4 pasa

2) yMeHbIIuIach B 2 pasa 4) He U3MEHUJIOCh

A6. B Bony Ha THO CTakaHa IOMECTHJIM HECKOJIBKO KPUCTAJIJIOB MapraHIOBKM. MapraHijoBka
pacTBOpHMIIach, U OKOJIO JIHA CTaKaHa 00pa30oBasicsl TOHKUN OKpallleHHbIH cioil pacTBopa. CTakaH
OPUKPBIIM JIUCTKOM Oymard M oOcTaBWiIM. Yepe3 HECKOJIbKO JHEH Bcs BojAa OKa3alach
paBHOMEpHO oKpaieHHoM. Kakoe siBneHue 0osiee Bcero 0TBETCTBEHHO 3a Pe3Y/bTaT ONbITa?

1) HUcnapenne 2) Konsekums 3) duddysus 4) BpoyHOBCKOe IBMXEHHE

A77. UneanbHblid ra3 nodydunst KoauyecTBO TemnoTel 100 [k ¥ mpu 3TOM BHYTPEHHSIS SHEPrus
rasza ymenbimuiack Ha 100 [x. PaGota, coBepiienHas ra3oM, paBHa
1) 100 JIx; 2) 200 Tx; 3) —200 JIx; 4) 0 JIx

A8. Ha nienke oroanmapara moaydeHO yMEHbIIIEHHOE H300paxxeHue npeamera. Ha ocHoBanumn
ITOTO0 MOXKHO YTBEp)KIaTh, YTO OOBEKTUB B BHJIE COOMparouiel TUH3bI pu (oTorpadupoBaHum
HAXOJUJICS OT (POTOTUICHKH HA PACCTOSHUU

1) paBHOM (poxycHOMY

2) MeHbIe POKYCHOTO

3) Ooublie GOKYCHOTO, HO MEHbIIIE IBYX (POKYCHBIX

4) OGobiie ABYX (POKYCHBIX




A9. Kak u3MEHUTCS CHJia KYJIOHOBCKOTO B3aUMOJCUCTBUS JIBYX TOUCUHBIX 3apsKCHHBIX TeJ MpU
YBEIMYCHUH 3apsijia Ha KaKIOM Tejlie B 2 pa3a M yMEHBIICHUH PACCTOSHUS MEXIy HUMH B 2
paza?

1) VBemuuwntcs B 16 pas; 2) YBenuuures B 2 pasa; 3) Yeenuuurcs B 8 pas; 4) He usmenutcs

A10. KakuMm 3apsiI0BBIM UKCIOM 00Ja/laeT aTOMHOE SIAPO, BO3HUKILIEE B pe3ysbTare o-pachajaa
SJIpa aToMa AJIEMEHTa C 3aPsIOBBIM YUCIIOM Z?

1) z-1; 2)Z-4; 3)Z-2; 4)Z+1

YACTb 2
Omeemom Kk kadcoomy u3 3aoanuti Bl-B4 6yoem nexomopas nociedosamenbHOCHb
yughp. Kaswcooe pewennoe npasuivho 3adanue wacmu 2 oyenusaemces 6 2 oania. Ooyuarowuiics,
oonycmusuiuti xomst 6vl 00HY owuobKy, noryuaem () 6ai08.

B1. VYcraHoBuTe COOTBETCTBHE MeXAY (GU3MUYECKUMHU BEIHMUYMHAMH, XapaKTEPU3YIOUTUMU
M300apHBIA TMPOIECC OXJAKICHUSI BO3yXa, MEPEUUCICHHBIMH B TIEPBOM CTOJOIE, M HX
M3MEHEHHUSMHU BO BTOPOM CTOJIOIIE.

OU3NYECKUE BEJIMYMHBI X U3MEHEHUA
A) JlaBneHue 1)YBenuuenue
b) O6bem 2)YMeHblIeHHE
B) Temnepatypa 3)HeusmeHHOCTH

I') BuyTpeHnHsis sHeprus
3anumuTe B TaOAUILYy BhIOpaHHBIE HUMPHI IS Kaxa0M Qu3ndeckoid BenuuuHbl. L{udper moryr
MOBTOPSTHCS.

A b B I

B2. [1pu na6moaennu ¢potodrdhdexra yBeTuInIii UHTEHCUBHOCTD MAIal0IIEeT0 CBETa, HE U3MEHSIS
JUITMHBI BOJIHBL. Kak Ipu 3ToM U3MEHAETCs KOJINYECTBO MalaolnX Ha MOBEPXHOCTh MeTalIa 3a 1
¢ (OTOHOB, KOJMYECTBO BbIOMBAEMBIX 3a 1 ¢ (DOTOANEKTPOHOB U MaKCHUMallbHAasi KMHETUYECKas
3Heprus (HoTodIeKTPOHOB? J[Isl KaXKAOH BENTUYMHBI ONpPENEIUTe COOTBETCTBYIOIIMNA XapakTep
U3MEHEHHUs: 1) yBeIMYMIOCh; 2) YMEHBIIUIOCH; 3) HE U3MEHWIOCH.

3anuiuTe B Ta0NHILy BRIOpaHHbBIE UGB AT Kax a0l ¢puznyeckoit BenuduHbl. Lludpsl B oTBETE
MOTYT MTOBTOPATHCS.

KommuectBo namaromux 3a 1 ¢ | KommuecTBo BEIOMBAaeMBIX 38 | MakcuMalibHasi KUHETHYECKAS
($hoTOHOB 1 ¢ 5eKTpOHOB JHEPrus dJIEKTPOHOB

B3. B naeanbHOM TEIUIOBOM JIBUraTelle YMEHBIIMIIACH MOJIE3HAs MOIIHOCTh, IPU HEU3MEHHOM
KOJIMYECTBE TEIUIOTHI, MOJIydaeMOoi 3a OAWH LUK OT HarpeBareis. Kak mpu sToMm u3MeHsieTcs
KIIJ[ nukia, KOaM4ecTBO TEIUIOTHI, OT/aBAEMOE 3a OJUH LMKJ XOJOIWIBHHMKY M TemIepaTypa
XOJIOJMITEHUKA?

JI1 Kayk 101 BETMYMHBI OIIPEIEIUTE COOTBETCTBYIOIIMM XapaKTep U3MEHEHUS:

1) yBenmu4mMIOCh; 2) YMEHBIUIWIOCH; 3) HE U3MEHHUIIOCH.

3anumure B TaOIUIly BEIOpaHHBIE UQPHI I Kax10i pusnueckoit BennuuHbl. L{udpsl B oTBETE
MOTYT IIOBTOPSITBCSL.

KII/ \ KosnndecTBO TEMIOTHI, OTJaBAEMOE \ TeMneparypa X0J0IUJIbHUKA




XOJIOANJIBHUKY

B4. ¥V nBrxyierocs mo OKpy>KHOCTH Te€jla yBEIUUWICS PAJUyC OKPYKHOCTH IPH HEU3MEHHOM
nepuosie oOpamenus. Kak mnpu 3TOM U3MEHsSETCSs CKOpPOCTb JIBUXKEGHHS Tela, €ro
LEHTPOCTPEMUTEIBLHOE YCKOPEHHE U YacToTa oOpaleHus?

JI1s KaXK0M BEJIMUMHBI ONPEAECIIUTE COOTBETCTBYIOIUN XapaKTEP U3MEHEHHUS:

1) yBeIMYHIIOCK; 2) YMEHBIIUIIOCH; 3) HE U3MEHHUIIOCH.

3anummre B TaOIUIy BEIOpaHHBIC IIUQPHI I Kax 101 puznyeckoit Bennuunbl. Lludpel B oTBeTe
MOTYT IIOBTOPSITBCSL.

CKOpOCTh I{eHTpOCTpEMUTEIHLHOE YCKOPEHHUE YacToTa

C 1. moacoeauHeHa K UCTOYHUKY TOKa, a Jpyras 3aMKHYTa Ha aMIEpMETp, YUEHUK H3ydall
SBJICHHE 3JIEKTpPOMarHuTHON MHAykuuu. Ha puc. 1 mpencraBieHa cxema SKCHEpUMEHTa, a Ha
pucC.2 — moOKa3aHUs aMIepMerpa s MOMEHTa 3aMblkaHusd Lenu ¢ kKarymkoi 1 (1), ans
YCTAHOBMBILETOCSI MOCTOSIHHOTO TOKa, MPOTEKAIoLIero 4epe3 Karywiky 1 (2), U uis MOMEHTa

Puc. 1 xarymka 1 KaTymgka 2

/(f(

B

(

N |

Pmc. 2

pa3MBIKaHHUS 1IENH ¢ KaTymkoi 1 (3). (1) v @l

U3 MIPEIIIOKEHHOTO TepevHs BBIOEPHTE ABA YTBEPKICHNUS, COOTBETCTBYIOIINX
HKCIIEPUMEHTATIbHBIM HAOMIOICHUSIM. YKaXKUTE UX HOMEDA.

1) B MOMEHTHI pa3MbIKaHHSI M 3aMBIKaHHS 1I€TIM B KaTYIIKE 2 BO3HUKAET WHIYKITMOHHBIN
TOK.
2) Cuna  WHAYKIMOHHOTO TOKA 3aBUCHUT OT  BEJIWYUHBI MarHUTHOTO  TIOTOKa,
MIPOHU3BIBAIOLLETO KaTYIIKY.

3) B mocTossHHOM MarHMTHOM TIOJIE€ CHJIa MHIYKIIMOHHOTO TOKa B KaTyIIKE 2 MPUHUMAET
MaKCUMaJIbHOE 3HAYCHHE.

4) DxcriepuMeHTaIbHas yCTAHOBKA TMO3BOJISET HAOMI01aTh BOSHUKHOBEHNUE WHIYKITMOHHOTO
TOKA B KaTyIIKe 2.

5) BenuunHa MHAYKIIMOHHOTO TOKA 3aBUCUT OT MAaTHUTHBIX CBOMCTB CPE/IBI

JTaJIOH
YACTD 1
Al A2 A3 A4 AS A6 A7 A8 A9 A10
1 BapuaHT 4 2 1 2 2 2 4 2 4 2
2 BapHWaHT 2 3 2 3 2 3 2 3 1 3
YACTD 2

| 1 BapuanT | 2 BapuanT |




B1 2322 3222

B2 323 113

B3 123 211

B4 223 113
Yacte C

1. Pemienue.

1. HeBepHo. B onbiTax napameTpbl KaTyLIKA HE U3MEHSIIN.

2. HeBepHo. B omblTax HE MEHSUIM CKOPOCTh M3MEHEHUS MAarHUTHOIO IIOTOKA 4epes
KaTyLIKY.

3. BepHo. Bo BTOpOM oOIlbITeé MarHuTHOE IOJI€ HE MEHSIOCh, MHAYKLMOHHBIH TOK HE
BO3HMKAJ.

4. BepHo. [Ipu BHeceHMM U BBIHECEHMM MarHuTa HalpaBieHHE MHIYKIIMOHHOI'O TOKa ObLIO
pa3HBIM.

5. HeepHo. B onbiTax MarHuT HE MEHSUTH.
OtBeT: 34.

2. Pemienue.

1. Bepuo. B omnbiTe HaOmoaanoch MOsBIEHUE WHAYKIMOHHOTO TOKAa MPU 3aMbIKAaHUU U
pa3MbIKaHUU LEH.

2. HesepHo. B omnbiTe He HaOm01a)11 M3MEHEHNE MarHUTHOTO MOTOKA.

3. HeepHo. Ecnu MarHuTHOE mosie KaTymku | He MEHSJIOCh, TO B KaTylIKe 2 TOK HE
BO3HUKAJ.

4. BepHo. DKCIepUMEHTAIbHO OOHAPYKUBAJIOCH SIBJICHUE AJIEKTPOMAarHUTHOW MHIAYKIIUH.

5. HeBepHo. B onbITe HE MEHSIM MarHUTHBIE CBOMCTBA BEIIECTBA.
Otger:1.4.

Kpurtepuu oneHku 3a BoInoTHeHHEe AU (epeHIHPOBAHHOIO 3a4eTa:
O1eHKa «HEYIOBJIETBOPUTEILHOY» CTABUTCS, €CIIU 00y4Jaroluiics Habupaet Mmenee 50% Oayos.
O1eHKa «yJIOBJIIETBOPUTEIBLHO» CTAaBUTCS, €Cli oOyuaromuiicss Habupaet He MeHee 50% 0amioB
u 10 75%.
Orenka «xoportro» - 76 — 90% 3amanuii.
Onenka «oTaudHO» - 90% U BbIIIE.
s oyenku pezyromamos mecmuposanusi ucnoiv3yemcs memoouxa B.IlBecnanvko no
onpeoeneHur Ko3p@uyueHma yceoeHus yieobnoco mamepuana.
K,=N:K,
2oe N — xoruyecmeo Habpannvix Oanl06 8 mecme,
K — obwee konuuecmeo 6annoe 6 mecme.
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