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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.

®onpa oneHouHbIX cpeAcTB (nanee — @OC) mpencraBlieH B BUIIE MEKIUCITUIUIMHAPHBIX 3a/IaHHM,
HaIIpaBJICHHBIM Ha KOHTPOJb KadyecTBa W yIpasiieHHe npoueccamu gocrwxenus JIP, MP u IIP, a taxxe
co3nanue ycnoBuit s popmupoBanus OK u (mnm) [1K y oOydaromuxcst mocpeacTBOM MPOMEKYTOYHOM
artecranuu. ®OC pazpabaThIBaeTCs C OMOPON HA CHHXPOHU3HPOBAHHBIE 00PAa30BATEIbHBIC PE3YIbTATHI, C
yueToM mpoduist o0ydyeHus, ypoBHS OCBOEHUS 0011e00pa30oBaTeIbHON TUCHUIUIMHBI «PyccKkuil S3bIK» U
npodeCCHOHATIPHON HaNpaBIEHHOCTH 00pa30BaTeNbHONW MporpamMmbl 1o crnenuanbHocTH  38.02.03

OnepanuoHHas A€ TENbHOCTh B JIOTUCTHKE.
®DoH/T OIIEHOYHBIX CPEJICTB pa3padOTaH Ha OCHOBAHUU:
OCHOBHOI1 mpodeccnonansHoi 00pa3zoBaTenbHOil mporpamMmel no cneruansHoct CITO 38.02.03
OnepannoHHas AESITEIHLHOCTD B JIOTHCTHKE;
nporpaMmel yueOHoi nuctumuinibl bJ1.04 ®usuka.

HanmenoBanue 00beKTOB OcHOBHBbIE TOKAa3aTeJd OLEHKH Tun dopma
KOHTPOJIS1 M OLIEHKH pe3yJbTaTra U UX KpUTepuu 3aJaHus; arTecTalnu
(OOBEKTHI OLICHUBAHUS) Ne 3apanus (B
COOTBETCTBHH €
y4eOHbIM
IJIAHOM)
VY1  onuckiBaTh U OOBACHATH Onpenensier Yérko u  mnpaBwibHO | TecTUpoBaH | SK3aMeH
(bu3nyUecKue SIBICHHS U CBOMCTBA OMUCBHIBATh W OOBIACHATh (PU3UUYECKHE | He
TeJ: IBMKeHHE HeOeCHBIX Tel U SBJICHUS Y CBOWCTBA TEJI IIPU U3JIOXKEHUN | 3aaHus
HCKYCCTBEHHBIX CITyTHUKOB IS
3emun; CBOMCTBA Ta30B, bpoHTaTBH
YKUJIKOCTEN U TBEPBIX TEIT; Oro u
ANEKTPOMATHUTHYIO UHIYKIHIO, WHJIUBU]lya
pacrnpocTpaHeHne JBHOTO
ANIEKTPOMATHUTHBIX BOJIH; ornpoca
BOJIHOBBIE CBOVICTBA CBETA; JlabGopatop
U3JIy4EHHUE U NOTTIOIIEHHUE CBETA HbI€ pabOTHI
aromoM; (poroadexr Kontponsa
b€ pabOTHI

VY2 orauyarh TUNOTE3Bl OT | BeipabaTeiBatoT cOOCTBEHHOE JlaGopaTop | sK3ameH
HAy4YHBIX TEOPU MHUPOBO33pPEHUE Ha OCHOBE OCMBICIICHUSI | HbIE pabOThI

ponu ¢uszuku B popMUpOBAHUU Kontponsn

HAay4YHOI'0 MHUPOBO33PEHUS; BKIIA] b€ pabOTHI

¢bu3znyecKkux Teopui B

(dbopMUpOBaHHUE COBPEMEHHOM

€CTECTBEHHO-HAYYHOU KapTUHBI

MUpa;
VY3 nenarp BBIBOABI Ha |Onpenenser IlpaBunbHOCT BBIBOIOB Ha | Jlabopatop | 9k3ameH
OCHOBE OCHOBE 3KCIIEPUMEHTA HbIe pabOTHI
3KCHEPHUMEHTAIBbHBIX Kontponba
TaHHBIX bI€ pabOTHI
Y4 nopuBoauTh Omnpenensier 3anaHus JK3aMEH
pUMeEpPBHI, [IpaBunpHOE UCIIOJIB30BaHUE JUTSL
MOKa3bIBAIOIIIHUE, YTO: M3MEPUTENBHBIX PUOOPOB, dpoHTaTBH
HaOJIIOAEeHUS U OIpeIEeTICHUE LIEHBI IETICHUS, oro u
SKCIHEPHUMEHT SIBJISIFOTCS IpeJiena N3MepeHui. WHJUBU]Tya




OCHOBOU 1151
BBLJIBU>KCHUSI 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 Onpenensier TectupoBan | 3xK3aMeH
IpUMeEPHbI HPAKTUYECKOTO |COONI0AEHHUE PErjJaMeHTa OTBETa ue
HCIIOJIb30BaHUs Onpenenser 3anaHus
du3zmaeckux 3HAHUWM: |[IPUMEHUMOCTH (PU3HUECKIX JUIs

3aKOHOB MEXaHUWKH, |3HAHUM HA IPAKTHKE bpoHTaNTBH
TEPMOJANHAMHUKH u oro
3JIEKTPOAUHAMHUKHU B WHJUBU]lya
SHEPreTUuKE; pa3JIUudHbIX JBHOTO

BHJIOB omnpoca
3JIEKTPOMAarHUTHBIX Jlaboparop
U3JIy4YeHUUN IJIs1 pa3BUTHS HbIE PabOTHI

panuo u

TEJIEKOMMYHHKAaIIUH,

KBAHTOBOM  (QHU3UKU B

co3a1aHUuU ANEPHOM

SHEPreTUuKU, JJa3epos;

Y6 BocnpyHHUMaTh MU Ha | Onpenenser OLeHKY OJIy4eHHON TectupoBaH | 3x3aMeH
OCHOBE IMOJIyYE€HHBIX | MHPOpPMAIUHU OT PA3INYHBIX ue

3HAHUU CaMOCTOSITEJIBHO |HUCTOYHUKOB 3anaHus
OlI€eHHBaTh IS
uHpopmauro, bpoHTaIBH
CoZeprKaAIYOCS B oro

COOOIIIEHUIX CMU, WHIUBUIYa
HNuTepHeTe, Hay4HO- JIBHOTO
NOIIYJISIPHBIX CTATBHSIX. orpoca

VY7 nOpuUMEHSATH Onpenensier JlaGoparop | ’K3aMeH
MOJIy4YE€HHBbIE 3HAHUA I | AKKypaTHOCTb U MPaBUIbHOCTh HbI€ pabOTHI
peuieHust dusngeckux |odopmiieHHs 3a0a49 KonTposbn

3axa4; b€ pabOTHI

V8. omnpenensTh Onpenenser TectupoBan | sK3amMeH
xapakTep (pU3HMUECKOTro |coON0IeHHe periaMeHTa OTBeTa ue

nmpoiiecca 10 Trpaduky,

Tabnune, Gopmyie;

Y9 usmMmepsiTth psia | [IpaBriibHOE UCTIOIB30BaHUE TectupoBaH | sK3amMeH
duznueckux BEJIMYUH, |HU3MEPUTEIbHBIX TPUOOPOB, ue

MPEACTABISASA PE3yJIbTATHhI | ONPEAEICHNUE LIEHbI ICJICHNUS, Jlaboparop
H3MEPEHUNU C YYETOM HUX |Ipefeia U3MEPEHU. HbIE pabOTHI
MOTPEIIHOCTEMN; KonTponbu
HCIIOJIb30BaTh b€ pabOTHI
puoOpeTEeHHbIE 3HAHUS Artrecranus

u YMEHUS B o

NMPaKTUIECKOU TEKYIIUM




AESITEIbHOCTHU u OIICHKaM

IIOBCEIHEBHOU SKU3HHU:

hinie: oOecrieueHUs

6e30macHOCTH

KU3HEACITSIbHOCTH B

mpouecce

HCIIOJIb30BaHUS

TPaHCHOPTHBIX CPEACTB,

OBITOBBIX

BIEKTPONPUOOPOB,

CpeacTB paauo- u

TEJIEKOMMYHUKAITUOHHOMN

CBSI3H; OIICHKH BIIUSHUS

Ha OpraHHU3M 4YeJIOBEKa U

apyrue OpraHU3MBbI

3arpsi3HCHUSI

OKpY>Karollel cpeabl;

paunoHaIbHOTO

MPUPOAOIIOIIB30BAHUSI W

3alIUTHI OKpYy>Karouiei

Ccpeabl.

31 cMbIcn MOHATHIA: Pu3ndeckoe | 3HAET CMBICH MOHITHIA: TectupoBaH | sK3aMe€H

SBIICHWE,  THIOTE3a,  3aKOH, | (U3NYECKOE SBICHHE, THIIOTE3a, ue

Teopus, BEILIECTBO, | 3aKOH, TEOpUs, BELIECTBO, 3ananus

B3anMMOJICHCTBHE, B3anMMOJICHCTBHE, s

3JIEKTPOMAarHUTHOE T0JIe, BOJIHA, | 3JIEKTPOMArHUTHOE MOJie, BOJIHA, bpoHTaNTBH

¢dboToH, aroM, aroMHOE SApO, | POTOH, aTOM, ATOMHOE SPO, oro u

HMOHU3HPYIOLIUE M3IIy4EeHHS], | MOHU3UPYIOLIEEe U3ITyUYEeHHE, WHJIUBU]lya

IUIaHeTa, 3Be3[a, TrallakTHKa, | IUIaHeTa, 3Be3/a, FaJlakTHKa, JBHOTO

Bcenennas; Bcenennas. orpoca
JlaGopatop
HbI€ pabOTHI
Kontponsn
b€ pabOThI

32  cMbIcT PU3NUECKUX JleMOHCTpUpYIOT 3HaHUE O cMbIcie | TecTupoBaH | AK3aMeH

BEJIMYMH: CKOPOCTh, YCKOpPEHHE, | PU3NYECKUX ue

Mmacca, cuja, UMITyJbC, pabora, BEJIMYHH: CKOPOCTh, YCKOPEHHE, 3amanust

MEXaHUYEeCKast SHEPIus, Macca, cuja, UMITyIbC, padoTa, JUTSt

BHYTPEHHSISI SHEPTHSI, MEXaHWYeCKast SHEPTHs, (bpoHTAIbH

abconroTHAs TeMIIeparTypa, BHYTPEHHSIS YHEPTUH, a0COTIOTHAS oro u

CpEIHsIsl KHHETUYECKasi JHEPTUsl | TeMIeparypa, Cpeass WHIMBHUTya

YaCcTHI] BEUIECTBA, KOJTMYECTBO KMHETHUYECKasi SHEPTUsl YaCTHUIL JBHOTO

TETUTOTHI, DIIEMEHTAPHBIN BELIECTBA, KOJMYECTBO TEIJIOTHI orpoca

ANIEKTPUYECKUN 3apsl; BJIEMEHTAPHBIN SJIEKTPUUYECKHI 3apsI. Jlaboparop
Hble paboThI
KoHnTponsn
ble paboThI

33cMbIcT  (U3UYECKUX 3aKOHOB | 3HAET CMBICT M TPaHUIIBI IPUMEHUMOCTH JK3aMEH

KJIaCCUYECKOM MEXaHUKH,
BCCMUPHOTO TATOTCHUA,
COXpaHEHHUs IHEPTUH, UMITYJIbCa

u AIEKTPUUECKOTO 3apsja,
TEPMOJVHAMHUKH,
AJIEKTPOMATHUTHON  MHAYKIUU,

dhoTtorddexra;

(u3MYECKUX 3aKOHOB:  KJIACCHYECKOM
MEXaHHWKH, BCEMHPHOTO  TATOTEHUS,
COXpaHEHHUS SHEpruy, UMITYJIbCA,

QJICKTPpHUYICCKOI0 3apsaa,

TectupoBan
e
Samanus
i
(bpOoHTAIIbH
oro u
UHAMBHYa




JIBHOI'O
orpoca

34 BKJIaJ] POCCHUICKUX U
3apyOCIKHBIX YUCHBIX, OKa3aBIINX
HauOoJIbIIICe BITUSTHUE Ha
paszBuTHe GU3UKU

Oco3Hator BaXXHOCTb pabot
BBIJIAIOIIHXCS (B TOM qHCie
OTEYECTBCHHBIX) YYCHBIX B pa3BUTHE
(bU3UYEeCKOi HAYKH;

TectupoBan
ue

3anaHus
TSt
(bpoHTATBEH
Oro
UHIUBUIYA
JTBHOTO
ompoca

9K3aMCH

JINYHOCTHBIX:

c(hOpMHUPOBAHHOCTH IPaKJaHCKOU
MO3UIIMK O0y4Yaromerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCUHCKOIO
o011ecTBa;

OCO3HAaHUE CBOMX KOHCTHUTYLHOHHBIX
1paB ¥ 00s3aHHOCTEH, yBaXKEHHE 3aKOHA
Y MIPaBONOPSAJIKA;

MIPUHATHE TPAIUITMOHHBIX
HallMOHAJIbHBIX, 00I1IeYeTOBEYECKUX
TYMaHUCTUYECKUX U JIEMOKPAaTUYECKHX
LIEHHOCTEH;

TOTOBHOCTh TMPOTHBOCTOSITH HUJCOIOTUU
JKCTPEMHU3MA, HallMOHAIN3Ma,
KceHodoOouu, JTUCKPUMUHAITTT o
COLIMAJIBHBIM, PEITUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO
NeSTeTbHOCTh B HWHTEpecax
IPa)TaHCKOTO OOIIECTBA; y4acTBOBATh B
CaMOYIIPaBJICHUM B IIKOJIE W JETCKO-
FOHOILIECKUX OpraHu3aIusX;

YMEHHE B3aUMO/ICIICTBOBATh c
COLIMAJIbHBIMU WHCTUTYTaMHU B
COOTBETCTBUM € UX (QYHKOUIMH U
Ha3HA4YCHHEM;

TOTOBHOCTh K  TyMaHUTapHOW W
BOJIOHTEPCKOM JAEATEIBHOCTH.
c(hOopMUPOBAHHOCTH POCCUICKON
TPaKJIaHCKOU UJIEHTUYHOCTH,
MaTpUOTH3Ma, YBWKEHUS K CBOEMY
HapoJly, 4YyBCTBa OTBETCTBEHHOCTH TEPe
Ponunoii, ropocTy 3a CBOM Kpai, CBOIO
Ponuny, CBOM S3BIK W KYIBTYPY;
MPOIIJIOE u Hacrosee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;
LIEHHOCTHOE OTHOLIEHHUE K
rocyaapCTBEHHBIM CHUMBOJIaM,
HCTOPUYECKOMY u MIPUPOTHOMY
HacleAWlo, TNaMSATHUKAM, TPaTULHUAM
HaponoB Poccum; moctmxkenusim Poccuu
B HayKe, HCKYCCTBE, CIIOPTE,




TEXHOJIOTUSAX, TPYAE;

UACHHYIO YOeXIEHHOCTh, TOTOBHOCTh K
ciyxeHutro u  3amure  OrteuecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyIh0Y.

OCO3HaHHE JYXOBHBIX LIEHHOCTEN
POCCHICKOIO Hapoa;
c(hOpMHUPOBAHHOCTH HPaBCTBEHHOI'O

CO3HAHWUSI, 3THYECKOTO TOBEACHHS;
CIOCOOHOCTh OLIEHHBATh CHUTYAalMIO H
NPUHAMATh  OCO3HAHHBIC  PELICHUS,

OpPUEHTHUPYSICh Ha MOpajIbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH;
OCO3HaHHE JUYHOTO BKJIaJla B

MIOCTPOCHHE YCTOMYUBOTO Oy yIIEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOHM
POIUTENSIM, CO3/IaHHI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO  TNPHUHATHSA  LIEHHOCTEH
CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaauLusaMu Hapo1oB Poccun.
ACTETUYECKOE OTHOUICHHE K  MHUpY,
BKJIIOYAst ACTETHKY ObITa, HAy4YHOTO W
TEXHMYECKOTO  TBOpYECTBa,  CIIOPTa,
TpyZAa, OOMIECTBEHHBIX OTHOIICHUH;
c(hOpMHUPOBAHHOCTh 3JI0pOBOTO u
0€e30MacHOro oOpasa KU3HU,
OTBETCTBEHHOI'0 OTHOILIEHHS K CBOEMY
3/10pOBBIO;

MOTPeOHOCTH B buznueckom
COBEpPIIICHCTBOBAHUH, 3aHATHIX
CHIOPTUBHO-03/IOPOBUTEIHHOM

eI TEILHOCTRIO;

AKTUBHOE HETPUATUE BPEIHBIX IIPUBBIYECK
U UHBIX (GOpM NpPUYMHEHHUS Bpena
¢buznyeckomy u [ICUXUYECKOMY
3I0POBBIO.

TOTOBHOCTb K  TPyAY, OCO3HaHHE
NPUOOPETEHHBIX YMEHUH M HaBBIKOB,

TPYI0JIIO0HE;

TOTOBHOCTb K AaKTHBHOH JEATEIbHOCTH
TEXHOJOTHYECKOM u COITMaJIbHOM
HaIpaBJIEHHOCTH; CIIOCOOHOCTh
WHUIIAAPOBATh, TJIAHUPOBATH u

CaMOCTOSITENTLHO ~ BBIMONHITh ~ TaKyHO
JeSATEIILHOCTD,

WHTEpeC K  pa3nuuHeiM  cdepam
npodecCuoHATbHON NeSATeTLHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymeir mpodeccur U peann30BhIBATH
COGCTBGHHBIC KHN3HCHHBIC IIJIaHBI,
TOTOBHOCTH u CIOCOOHOCTh K
o0Opa3oBaHMI0O M camMo00pa3oBaHUIO Ha
MPOTSKEHUU BCEH JKU3HU.
c(hOpMHUPOBAHHOCTH IKOJIOTHYECKOM
KYJIbTYpBI, MOHUMAaHHE BIIUSTHUS
COLIMATTbHO-9KOHOMUYECKUX  IMPOIIECCOB
Ha COCTOSIHME TMPUPOJTHON M COIMAIBLHON




Cpelibl; OCO3HaHUE rI100aTBEHOTO
XapakTepa KOJIOTHIECKUX MpodIeM;
IJIAHUPOBaHUE u OCYIIECTBIICHUE
JNEUCTBUA B OKpYXalollled cpeae Ha
OCHOBE 3HAaHMS LEJIe yCTOMYUBOIO
pa3BUTHS YEJIIOBEYECTBA;

AKTUBHOE HEIIpUATHE JIEHCTBHH,
MPUHOCSIINX BpE OKPYKAIOIIEH cpese;
yMEHUE MIPOTHO3UPOBATH
HeOIaronpusTHhIC 9KOJIOTHYECKHE
MOCTICICTBUS MpeANPUHUMAEMBIX
JIEUCTBUI, IPEOTBPALIATh UX;
pacumpenue OIIEITA  JICATCIBHOCTHU
9KOJIOTHYECKOM HaIPaBJIECHHOCTH.

c(hOpMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKHU "

OOIIECTBEHHON MPaKTUKU, OCHOBAHHOTO
Ha Juajiore KyinbTyp, CIOCOOCTBYIOIIETO

OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE;
COBEPILECHCTBOBAHUE A3BIKOBOM u

YUTATEIBCKON KYJIBTYpbl KakK CpeICTBA
B3aUMOJCUCTBUSA MEXAY JIIOAbBMH U
MMO3HAHUEM MHPA;

OCO3HAHHUC OCHHOCTHU Hay‘IHOﬁ
JACATCIIBHOCTH, T'OTOBHOCTbH
OCYHICCTBJIATDH IMPOCKTHYIO u
HCCICA0BATCIILCKYIO JACATCIBHOCTD

WHAWBUAYAJIBHO U B I'PYIIIIC

METalpeAMETHBIX:

VIial.1. BBIABIATH 3aKOHOMEPHOCTH U
MPOTHUBOPEUYUST B  paccMaTpHUBAEMBbIX
(bU3UIECKuX, XUMHUYECKUX,
OMOJOTUYECKHUX SIBICHUSAX, HampHUMep,
aHAJIM3UPOBATh (PU3NYECKUE MPOLIECCHI U
SIBIIGHUSI C MCIIOIB30BaHUEM (PU3UUIECKHIX
3aKOHOB U TEOpUM, HAmpUMep, 3aKOoHa
COXpPAaHEHUS MEXaHUYECKOW SHEpTUH,
3aKOHA COXpPAaHEHUS HMITYJIbCa, Ta30BBIX
3aKOHOB, 3aKoHa Kynona, MoleKyspHO-
KHUHETUYECKOU TEeopuun CTpOECHHS
BEILIECTBA, BBIABIATH 3aKOHOMEPHOCTH B
MIPOSIBJIEHUU OOIIMX CBOICTB y BEIIECTB,
OTHOCSIIMXCA K  OJHOMY  KJiaccy
XUMUYECKUX COCTMHCHUI;

VIIanl.2. ompenenst yciaoBHs
MPUMEHUMOCTH MoJieneld  (U3n4ecKux
TEJT W MPOLIECCOB (SBIICHUI), HAIIpUMeEp,
WHepLUHaIbHas cucrema oTcuéra,
abcomoTHO  ympyras  jaedopmarus,
Mojenel Trasza, XUAKOCTU U TBEPAOTO
(KpUCTa/NIMYECKOr0) Teja, HACaTbHOIO
rasa;

VIIal.3. BHOCUTH  KOPpPEKTHUBBI B
NESTENIbHOCTh, OLICHUBAaThb COOTBETCTBUE
pe3yNbTaTOB LEJSIM, OIEHUBATh PHUCKU




MOCIEACTBUN JIESITENBHOCTH, HAIpUMED,
aHaAJIM3UPOBATh U OLICHUBATb
IIOCJICACTBUA HMCIIOJIB30BaHUSA TCIIJIOBBIX
JBUTATENCl M TEIJIOBOIO 3arpsi3HEeHUus
OKpyXKarollei  cpeapl ¢ NO3HUIUHA
9KOJIOTHYECKON O0€3011acCHOCTH; BIUSHUS
PAAUOAKTUBHOCTHU HaA KHUBBIC OPraHU3MbI
0e30MacHOCTH; MIpeICTaBICHUM 0
palMoHAIBLHOM HPUPOAOIIOIH30BaHUU (B
mpolecce  MOATOTOBKUM  COOOIICHUI,
BBIIIOJIHEHUS TPYIIIIOBBIX IIPOEKTOB)

VIl 4. pa3BUBaTh KpEeaTUBHOE
MBIIIJICHHE TPU PEHICHHH KU3HEHHBIX
po0Jem, Harpumep, OOBSCHATH
OCHOBHBIC TIPUHIIATIBI JEUCTBUS

TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHH,
TaKHUX KaK: yJIbTPa3ByKOBasl JUarHOCTUKA
B TEXHHMKE W MEIUILMHE, pajap,
panuoNpUEMHUK, TEIEBU30p, TeledoH,
CBY-neup; u ycnoBuih ux 0e€30MacHOro
MIPUMEHEHHUSI B PAKTUUYECKOM KU3HU.

2) 0a30BEIE HUCCIEI0BATEIbLCKIE
JICUCTBUA:

VIIa2.1.npoBOAUTE  3KCIEPUMEHTHI U
HCCIEAOBAHMUsS, HalpuMep, JCHCTBUSA
MOCTOSIHHOTO MAarHuTa Ha paMKy C
TOKOM;  SIBJICHUS  DJIEKTPOMArHUTHOU
WHJYKIUH, 3aBUCUMOCTH MIEPHOJIa MAIIBIX
Koje0aHuil MaTeMaTUYeCKOro MasiTHHKa
OT MapaMeTpoB KoJeOATeTbHOU CUCTEMBIL;
VIIa2.2.mpoBoAUTH HUCCIIETOBAHUS
3aBUCHUMOCTEN  MeXay  (GU3HYECKUMHU
BEJIMYMHAMHU, HaIllpUMeEp: 3aBUCHUMOCTHU
nepuosa  oOpalleHHs  KOHHYECKOTro
MasiTHHKa oT ero I1apaMeTpoB;
3aBUCUMOCTH  CHJIBI  YOPYTOCTH  OT
nedopMmauu JUTSt MPY>KUHBI u
pe3nHOBOrO  00pasla; HCCleOBaHUE
OCTBHIBAHMSI  BEILECTBA; MCCIIEIOBAHUE
3aBUCHUMOCTH  TIOJIE3HOW  MOIIHOCTHU
HMCTOYHHMKA TOKA OT CUJIbI TOKA;
VIIa2.3.1poBOAUTE OMBITHI IO MPOBEPKE
MPEIJIOKEHHBIX  TUIOTE3, HalpUMEp,
TUIIOTE3bl O MPAMON MPONOPLUUOHAIBHON
3aBUCUMOCTH MEXAY JaTbHOCTBIO MONETA
W HayaJbHOW CKOPOCTBIO Tena; o
HE3aBUCUMOCTH  BPEMEHHM  JBUKEHUSA
Opycka IO HaKJIOHHOM IUIOCKOCTH Ha
3aJlaHHOE PACCTOSTHUE OT €ro Macchl;
MIPOBEPKA 3aKOHOB JUJISI M30MPOLECCOB B
rasze (Ha yriayOJeHHOM YpOBHE);
VIIn2.4.bopmupoBaTh  Hay4HBIH  THII
MBIIUICHUS, BIIAJIETh Hay4HOU
TEPMUHOJIOTHEN, KJIFOUE€BBIMU
MOHATUAMH M METOJaMH, Harpumep,
ONMKCHIBATh  M3Y4YEHHbIE  (PU3UUECKHE




SBJICHHUSI U MIPOLIECCHI C UCIIOIb30BAHUEM
(Gbu3nuecKux  BEJIHMYUH, HanpuMep:
CKOPOCTh  JJIGKTPOMAarHWTHBIX  BOJIH,
JUITMHA BOJIHBI M YaCTOTa CBETa, SHEPTus U
uMIyibe (HOTOHA,

VIIa2.5.ymeTh NEpeHOCUTHh 3HAHUA B
MO3HABATEIBHYI0 M TPAKTHYECKYIO
o0jacTd  JEATENbHOCTH,  HaIpHUMeEp,
pacmo3HaBaTh (PU3NYCCKUE SIBICHUS B
ONMbITAX WU  OKpYXKalolleld  KHU3HW,
HampuMep: OTpakeHUe, MpeJOMIICHHUE,
uHTEephepeHITns, TudpakIms u
MOJNISIpU3aLUsl CBETa, JUCIEpPCHs CBETa
(Ha 6a30BOM YpOBHE);

VYIIa2.6.ymeTh UHTETPUPOBATH 3HAHUS U3
Pa3HbIX MPEeIMETHBIX o0racrei,
HampuMep,  pemarb  KaueCTBEHHBIC
3a/la4¥, B TOM YHUCJI€ UHTEIPUPOBAHHOTO
U MEXIPEAMETHOTO XapaKTepa; pemaTh
pacuéTHbple 3a7aud C HESBHO 3aJaHHON
¢busznueckoil  MoJeNp0,  TpeOyromme
MPUMEHEHHUs]  3HaHUW M3 pasHbIX
pa3fenoB MIKOJIBHOTO Kypca (U3MKH, a
TaK)Ke€ WHTErpalil 3HAHUN U3 JOPYrux

MPEIMETOB €CTECTBEHHO-HAYYHOT'O
IIUKJIA;

VIIa2.7.BeIABUTATH HOBBIE HJeu,
npejaraTb OPUIMHAJIBHBIE TOAXOIBI U
pelIeHus, Hanpumep, pemarhb
Ka4eCTBEHHBIE 3aJaud C OINOpOW Ha
HW3y4YECHHBIE buznveckue 3aKOHEI,

3aKOHOMEPHOCTH U (PU3MUECKUE SBICHUS
(Ha 6a30BOM ypOBHE);

VIIa2.8 MIPOBOJUTH HUCCIIeI0BaHUS
YCJIOBUM paBHOBECUS TBEPIAOTO TeIa,
HMEIOLIET0o 0Chb BpaIlEeHUS;
KOHCTPYMPOBAHUE  KPOHIUTEWHOB U
pacu€ér Ccua  YHOPYIOCTH;  U3y4e€HUE
YCTOMYMBOCTH TBEPIOTO Tena,
MMEIOIIETO TIIOIIAIb OTOPbI

3) pabota ¢ uHpopmManueit:
VIIa3.1.co3maBaTh TEKCTHI B Pa3IMYHBIX
dopmartax ¢  ydéToM  Ha3HAYCHUS
nHpOpMaUu W TEICBOM ayIUTOPHH,
BbIOUpas ONTUMAJIbHYIO bopmy
MIpe/ICTaBICHUS u BHU3yaJTU3aIliH,
MOATOTABIIMBATh COOOIIEHUS O METOAax
MOJTyYEHUS €CTECTBEHHOHAYYHBIX
3HaHUH, OTKPBITUSAX B COBPEMEHHOMU

HayKe;

VIIn3.2.ucnoip308aTh CpeacTBa
MH(POPMALMOHHBIX u
KOMMYHUKAIlUOHHBIX ~ TEXHOJIOTUH B
perieHnu KOTHUTHBHBIX,

KOMMYHHKATHBHBIX M OpraHU3allMOHHBIX




3ajJa4, HUCIIOJIB30BAaTh

HMH(pOpPMaLMOHHbBIE. TEXHOJIOTUT JUIS
IIOUCKA, CTPYKTYpUPOBaHUS,
UHTEPIIPETALN U IIPEJICTaBJICHHUS
uHpOopMaIU npu IIOATOTOBKE
COOOLIEHHH O MPUMEHEHMH 3aKOHOB
¢u3ukM, XUMHM B TEXHHKE H
TEXHOJIOTHSIX;

VIIn3.3.ucnonb3oBarb  IT-TexHosmorun
npu  pabore € JONOJHHUTEIbHBIMU
UCTOYHMKAMU HH(pOpMAMU B O0JIACTH
€CTECTBEHHOHAY4YHOT'O 3HaHuA,
MPOBOJUTh MX KPUTHYECKUH aHaIM3 H
OLIEHKY JJOCTOBEPHOCTH.

OBnanenue YHUBEpPCAIbHBIMU
KOMMYHHUKAaTUBHBIMH JEHCTBUSAMMU:

1) oOienue:

YKal.l.  apryMeHTUpOBaHHO  BECTH
JTIAJIOT, Pa3BEPHYTO U JIOTUYHO U3Jararhb
CBOIO TOYKY 3pEHHS; MpHU OOCYXKIECHUU
¢buznveckux, XUMHAYECKHX,
OMOJIOTHYECKUX  MpoOJieM,  Croco0oB
pelieHns 3ajad, pe3yJbTaToOB Y4eOHBIX
UCCIIEIOBAaHUM M TPOEKTOB B OOJIACTH
€CTECTBO3HAHHUA; B XOJ€ JHUCKYCCHHI O
COBPEMEHHOMN €CTECTBEHHOHAYYHOU
KapTUHE MUpAa;

YKnl.2 pabGorate B TIpymnme IpH
BBITIOJTHEHUM TPOEKTHBIX padoT; mpu
IUTAHUPOBAHUH, IIPOBE/IEHUU u
WMHTEpIpEeTalMi Pe3ylbTaTOB OMNBITOB U
aHaJM3e JIOMOJHUTENIBHBIX HMCTOYHHKOB
nH(pOpMaLIUK IO H3y4aeMOW Teme; IMpHU
aHaJM3e JIOTMOJHUTENIBHBIX HMCTOYHHKOB
nH(popmManuu; npu 00CYKIeHUH
BOIIPOCOB MEXIPEAMETHOIO XapakTepa
(mampumep, mo Temam "J[BukeHHe B

npupozae”, "TemnooOMeH B  JKHUBOM
npupoae”, "INeKTpOMarHuTHBIE SBJICHUS
B mpupone", "CBeroBble SBIEHHS B
npupoje").

2) cOBMECTHasl eI TEIbHOCTD:
YKn2.1.pabotat B  rpymnme  IpH
BBITIOJTHEHUM TPOEKTHBIX padoT; mpu
IUTAHUPOBAHUH, IIPOBEEHUU u
WHTEpIpETAllMi PEe3yIbTaTOB ONBITOB U
aHAJIN3€ JIOTIOJHUTEIBHBIX HCTOYHHKOB
uHboOpMalMK 10 M3y4aeMoil Teme; IpH
aHaJIN3€ JIOTIOJHUTEIBHBIX HCTOYHUKOB
nHpopManuu;

OBnanenue YHUBEPCATbHBIMU
PEryIsTUBHBIMH JI€HCTBUAMU:

1) camoopranuzanus:

YPal.1. camMmOoCTOSITENbHO OCYIIECTBIATh
II03HABATENIbHYIO JESTENBHOCTD,
BBUIBJISAITh  NMPOOJIEMBl,  CTaBUTh WU




(dbopMynupoBaTh COOCTBEHHBIC 3aJaYdl B
o0pa3oBaTeNbHON  NEATENbHOCTH U
KU3HEHHBIX CUTYaI[UsX;

YPnl.2.menath  OCO3HAHHBIA  BHIOOD,
apryMEeHTHpOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 32  pEUIeHHE B
rpynmoBoi  pabore Hax  y4eOHBIM
MIPOEKTOM HJIM UCCIIEJOBAaHUEM
YPnl.3.ucnonb3oBarhb IPUEMBI
pedriekcun  AJis  OUEHKH  CUTYyallUH,
BBIOOpA BEPHOTO PEIICHHUS,
YPal.4.npunumats MOTHBBI U
apryMEHThl JPYTHX YyYaCTHHKOB IPH
aHam3e H OOCYXKICHUU pPE3yIbTaTOB
y4eOHBIX MCCIICAOBAHUN

2) CaMOKOHTPOJIb:

YPn2.1.  pgaBaTb  OLIGHKY  HOBBIM
CUTyalusiM, BHOCUTh KOPPEKTUBHI B
NESATEIILHOCTh, OIICHUBATh COOTBETCTBUE
PE3YNIbTATOB LIEISM;

YPn2.2. BIIAJICTh HaBBIKAMU
M03HABaTEIbHON peduiekcun KaK
OCO3HAHUEM COBEPIIAEMBIX JACHCTBUI U
MBICITUTENIbHBIX MPOIIECCOB, ux
pe3yabTaTOB U OCHOBAHMI; UCTIOIB30BaTh
npuémbl  pedraexkcuu I OLEHKHU
CUTYaIliH, BEIOOpA BEPHOTO PEIICHHUS;
YPn2.3. yMerp OLEHUBaThb PHUCKH U
CBOCBPEMEHHO IMPUHUMATh PEIICHUS I10
WX CHIKEHUIO;

VYPn2.4. MPUHUMATh MOTUBBI u
apryMeHThl  JPYTUX TpH  aHAJIH3e
Pe3yJIbTaTOB EATEIbHOCTH;

3) nmpunsTHE ceOs U IPYTHX:

YPn3.1. npuaumath ceOs, TOHUMasi CBOU
HEJIOCTAaTK! U JIOCTOWHCTBA;

YPn3.2.  npuHuMaTth ~ MOTHBBL U
apryMEHTBl ~ JPYTUX TPH  aHAJIH3e
PE3yNbTATOB AEATEIHHOCTH;

YPn3.3. npusHaBath CBOE MPaBO U IPABO
JPYTUX Ha OMIMOKH;

YPn3.4. pa3BUBaTh CIIOCOOHOCTh
MOHUMATh MHUpP C TO3UIMH JAPYroro
YeJloBeKa.

NpeaAMETHDBIX:

[1PG1) memoHcCTpupoBaTh Ha HpUMeEpax
poib U MecTo (U3UKU B (GOPMHUPOBAHUU
COBPEMEHHON HAYYHOW KapTHUHBI MHUPA, B
pa3BUTUHM COBPEMEHHOW TEXHUKM U

TEXHOJIOTH, B MPAaKTUYECKOU
JIeATEIIFHOCTH JIFOICH;

I1P62) YYUTHIBATh  TPAHUIIBI
MPUMEHEHHSI HM3YYEHHBIX (DU3MYeCKHuX
MOJICIIEN: MaTepualibHast TOUKa,
VMHEepLUaabHas cucrema OTCuéra,

aOCONIOTHO TBEPAOE TENO, WJCATbHBIN
ras; MOJIeJIM CTPOCHHUS Ta30B, XKHIKOCTEH




" TBEPIABIX Tell, TOYEYHBIN
JNEKTPUYECKUN 3apsii MNpH  pElIeHUuU
(bu3nUecKux 3a1a4;

I1P63) pacro3HaBaTh dbuznyeckue
ABIIEHUS (IIPOIECChl) U OOBIICHATH UX HA
OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETHYECKON Teopun
CTpOCHHS BelIeCTBa u
NEKTPOAMHAMUKH:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE IpSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHe Tedl,
JIBUKEHHE 110 OKPYXHOCTH, HWHEPLHUS,
B3aUMO/ICHCTBUE TE; T dy3us,
OpOYHOBCKOE  JBHXKEHHUE,  CTPOCHUE
KUAKOCTEH M TBEPABIX TeJl, U3MEHEHUE
00BEMa Ten npu HarpeBaHUU
(oxyakaeHuM), TEIUIOBOE pPAaBHOBECHUE,
WCIapeHue, KOHJCHCAllUs, IIJIaBJICHUE,
KpUCTAJIJIN3alUsl, KUIIEHUE, BIAXHOCTh
BO3/lyXa, MOBBILICHUE AABJICHUS raza mpu
€ro HarpeBaHWU B 3aKPHITOM COCY/IE,
CBSI3b MEXIy MapaMeTpaMH COCTOSHHUS
rasa B M30IpoLeccax; AIEKTpU3aLus Tell,
B3aMMO/ICIICTBHE 3aps/I0B;

[1P64) ONMCHIBATh MEXaHUYECKOE
JBIDKEHUE,  UCHOJb3yd  (pusnueckue
BEJIMYMHBI: KOOpJMHATA, MyTb,

IIEPEMEIIEHUE, CKOpPOCTb, YCKOpPEHHE,
Macca Tena, CWIa, HMIYJIbC Tena,
KMHETUYECKAsi JHEprus, NOTCHIMAIbHASA
SHEprus, MeXxaHH4yecKas pabora,
MEXaHMYECKasi MOIIHOCTb; IIPU ONIMCAHNUU
MpaBWIbHO  TPaKTOBaTh  (U3MUYECKUI
CMBIC] MWCIOJNB3YEMBIX BEIWYHMH, HX
0003HAaYEeHUsI M EIUHUIBL, HAXOIUTh
(GbopMyInbl,  CBA3BIBAIOIIME  JIAHHYIO
¢u3MYecKyl0 BEIUYMHY C JIPYTHUMHU
BEJIMYNHAMU;

I1P65) omuckiBaTh U3y4EHHbBIE TEIJIOBBIC
CBOMCTBa Te€l WU TEIUIOBbIE SIBJICHUS,
UCTONB3ysd  (U3NYECKHE  BEJTUYMHBL:
JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KMHETUYECKas DJHEpPrus XaoTHUECKOTO
JIBUKEHUSI MOJIEKY,
CPEIHEKBAIpaTUUHAs! CKOPOCTh MOJIEKYI,
KOJMYECTBO  TEIUIOThI,  BHYTPEHHSS
sHeprus, pabora Traza, KOdPPUIUEHT
MIOJIE3HOTO necTBus TEIUIOBOTO
JBUTATENsl; IPU ONHMCAHUU IPaBUIIBHO
TPaKTOBaTh busnueckuit CMBICII
HCIOJIb3YEMBIX BEJIMYUH, ux
00O3HAYEHMsT W EAMHUIBI, HAXOIUTh
¢GopMysbl,  CBS3BIBAIOIIME  JIAaHHYIO
Gu3nyecKkyr0o BEIMYMHY C JPYIMMHU
BEIIMYMHAM;

I1P66) OTMCBIBATh M3y4YeHHBIC




AJEKTPUYECKHUE CBOMCTBA BEILECTBA H
JJICKTPUYECKUE sIBJIEHUS  (IIPOIIECCHI),
UCTIONB3Ysl  (DM3MYECKHE  BEIUYHHBL:
JJEKTPUUYECKUN 3apsif, DJIEKTPUUECKOE
roJjie, HanpsLPKEHHOCTD MOJIsA, MOTEHIMA,
Pa3HOCTh INOTEHUUAJIOB; IPU OINHCAHUH
MPaBWIBHO  TPaKTOBaTh  (U3HUECKUN
CMBICJI HCHOJb3YEMBIX BEIMYMH, MX
0003HAYCHHUSI W CIUHUIIBI, YKa3bIBATh
dhopMyIbI, CBSA3BIBAIOIIME  JAHHYIO
(GU3MUYECKYI0 BEIHYMHY C JIPYTHMH
BEJINYMHAMU;

[IP67) anamm3upoBaTh  (U3HUYECKUE
MpoLeCChl U SABJIEHHS,  MCHOJb3YA
(u3nuecKre 3aKOHBI M IPUHIIMITEL: 3aKOH
BcemupHoro Tsirorenus, I, II u 11 3akoHbI

Herotona, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEpIuu, 3aKOH
COXpaHEHUS UMITyJIbCa, IPUHLINIL
CYHEpIO3ULNU cHlL, IPUHLUI

paBHONPABUS HMHEPIHATBHBIX  CHCTEM
0oTCuéTa;  MOJEKYJISIPHO-KMHETUYECKYIO
TEOPUIO CTPOEHMSI BELIECTBA, TI'a30BbIE
3aKOHBI, CBA3b CpEIHEW KWHETHYECKOH
SHEPTHU TETUIOBOTO JBIKEHHUS MOJEKYI
c aOCOJIOTHOM TeMIepaTypol, MHepBbIi
3aKOH TEPMOIMHAMHUKH; 3aKOH
COXpaHEHMs DIIEKTPUYECKOTro  3apsja,
3akoH Kynona; npu »TOM pasnuyark
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKCHUE M YCIIOBHS
(rpanHHIIBI, 00IACTH) MPUMEHUMOCTH;
[TP68) OOBSICHATH OCHOBHBIE MPHUHITUIIBI
JIeWcTBUS ~ MalluH,  NpuOOpoB  H
TEXHUYECKUX  YCTPOWCTB;  pa3iInyaTh
YCIIOBUS X O€30MaCHOTO UCIIOIb30BaHUS
B IIOBCEIHEBHOM KU3HU;

[1PGY) BBIMONHATH 53KCHEPUMEHTHI TIO
UCCIIEIOBAaHUIO (PU3UUECKUX SIBICHUH U
MIPOIIECCOB C MCIOJIH30BAHUEM TPSIMBIX H
KOCBEHHBIX M3MEPEHHUil: TMpU  3TOM
dbopmynupoBaTh TpoOiemy/3agady U
TUIIOTE3y  Y4eOHOro  JKCIIEpPUMEHTa;
coOupaTh YCTAaHOBKY M3 MPEAJI0KEHHOTO
00OpyJOBaHUs; TMPOBOAUTH ONBIT H
(hopmMynupOBaTh BHIBOJIBI;

[1P610) ocymecTBIATh NpsIMBIE |
KOCBEHHbIE  U3MEpeHHs  (PU3MUecKux

BEJIMYUH; pu 3TOM BBIOMPATH
ONTUMAJIBHBIA  CHOCOO H3MEpPEeHHs W
HCII0JIb30BATh W3BECTHBIE METO/IbI

OIIEHKH MOTPEIIHOCTEN N3MEPEHUH;

I[IPG11)  wuccrnemoBaTh  3aBUCHUMOCTH
Mexay (U3MYECKMMH BEJIUYMHAMH C
WCIONb30BAHUEM TMPSAMBIX HU3MEPEHUM:
P 3TOM KOHCTPYHPOBATh YCTAHOBKY,




(UKCHPOBaTh PE3yNbTaThl IOJyYCHHON
3aBHCUMOCTH (U3UYECKUX BEIMYUH B
Buae Tabmuiy W TpaduKOB, JCNaTh
BBIBOJIBI TI0 pe3yJIbTaTaM UCCIICIOBAHMS,
I1P612) coOroaaTh npaBmUIIa
0e30MacHOr0 TpyAa NpU TPOBEICHUH
UCCIICIOBAaHU B  paMKax y4eOHOro

9KCHEPUMEHTA, yueOHo-
HCCIIEN0BATEIbCKOU 51 IIPOEKTHOMN
JesITebHOCTH c UCIIO0JIb30BaHUEM
H3MEPUTEIIBHBIX YCTPOMCTB i

J1a00paTOPHOTO 00OPYI0BAHHUS;

I1P613) pemars pacu€THbE 3agaydl C
SBHO 3a/J1aHHONM (DU3HYECKON MOJENbIo,
WCIIONIB3YSl  (U3HYECKHUE  3aKOHBI U
IPUHLUIIBI; HA OCHOBE aHA/M3a YCJIOBHS
3aJauu BBIOMpATh (PU3HUYECKYI0 MOMETb,
BBIIENATE  (PU3UYECKUE BEIMYUHBI U
dopmynbl, HeoOxomumble  uiA €€
pelieHus, MPOBOAUTH  PAcyEThl U
OLICHUBATh PEAIBHOCTb IOJYYEHHOTO
3Ha4eHUs PU3NYECKOM BETMUUHBI;
[1P614) pemarh KadeCTBEHHBIC 3a/Ia4H:
BBICTPAaNUBaTh JIOTHYECKHU
HETMPOTUBOPEUHBYIO HETOYKY
pacCyXII€HHI C OIOpOM Ha U3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U (U3NUYECKHE
SIBJICHMS,

[IPG15) wucnonp3oBaTh NpU pEIICHUU

yueOHBIX 3a1a4 COBPEMECHHBIE
MH(OPMALIMOHHBIE  TEXHOJOTHH  JJIs
IIOUCKA, CTPYKTYpUPOBAHH,
MHTEpIpEeTau 51 IIPEICTABICHUS
yueOHOI 51 Hay4HO-TIOIYJIIPHOMI
nHpopmanuu, IIOJIy4EHHOU u3
pPa3IMYHbIX HUCTOYHUKOB; KPUTUYECKU
aHAJIN3UPOBATh [IOJIy4aeM Y10
uH(pOpMaLIO;

[1P616) mnpuBOAUTH TpHUMEPHl BKJIAAA
POCCUHCKHX U 3apyOeXHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HayKu, OOBSICHEHHE
MPOLIECCOB  OKPYXAloIIero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;
[IPG17) wucmonb30BaTh TEOpPETUUYECKUE
3HaHUS 10 (U3UKE B TIOBCEJIHEBHOM
JKU3HHA 171 oOecrieueHnst 0e30macHOCTH
npu obOpameHun ¢ npubopamu U
TEXHUYECKUMHU  YCTPOWCTBAMHM,  JUIA
COXpaHEHHs 3JI0pOBbSI U COOJIIOJCHUS
HOPM  DKOJIOTUYECKOTO IIOBEJECHHUSA B
OKpY>Karolleu cpere;

[IP618) pabGorate B Tpymnme ¢
BBIIMOJIHEHUEM PA3JIMYHBIX COIHAIBHBIX
posel, IulaHupoBaTh padOTy TIPYIIIH,
panroHaIbHO pacnpenensTh
00513aHHOCTH u IUIAHUPOBATh




JeSITeIbHOCTD B HECTaH/IaPTHBIX
CUTYalUsX, aIecKBaTHO OIL[CHUBATh BKJIAJ
KaX/J0TO W3 YYaCTHUKOB TpPYNIbBl B
pelieHre paccMaTpuBaeMon POOIIEMBI.
ITPG19) memoHCTpUpPOBaTH HA MpPUMEpAx
poib u MecTto (pu3uKu B GOPMUPOBAHUU
COBPEMEHHOM HAYy4HOM KapTHUHBI MUPA, B
pa3BUTUM COBPEMEHHOW TEXHUKH U
TE€XHOJIOTH, B MPAaKTUYECKOU
NESATeNIbHOCTH JIIOJeH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUDA;
[1P620) YYHUTHIBATh TPaHMIIBI
NPUMEHEHHUS HW3YYEHHBIX (PU3UYECKUX
MOJIeTIC:  TOUEYHBIH  BJICKTPUUECKUN
3apsij, Jyd CBETa, TOYEYHBIA HCTOYHMK
CBeTa,  sAepHas  MOJElIb  aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO SJIpa TpH
peuieHny GU3NUECKUX 3a1ad;

[1P621)  pacmo3HaBath  (husHUYECKHE
sIBJICHUS (TIpOLIeCcChl) M OOBSICHATh UX Ha
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKH H
KBaHTOBOM  (DM3HMKH:  dJIEKTpUYecKas
IIPOBOAMMOCTb, — TEIUIOBOE, CBETOBOE,
XUMHUYECKOEe, MarHUTHOE JIEHCTBUS TOKa,
B3aHMOJICHCTBHE MarHuToB,
JIEKTPOMArHuTHAs MHIYKLUS, JEeHCTBHE
MarHUTHOTO TIOJISI HA TPOBOTHHUK C TOKOM
u JBIDKYLUICS 3apsij,
AJIEKTPOMArHUTHBIE KOJIEOAHHSI U BOJIHBI,
IpsIMOJIMHEIHOE pacrpocTpaHeHue
CBeTa, OTpakeHHe, IpeoMIIEHHE,
uHTephepeHIys, audpakius u
MOJIApU3allusl CBETa, JUCIEPCHUsl CBETa;
(boTodNeKTpUYECKUIA ¢ dexr
(botoapdext), cBeTOBOE  NaBIEHUE,
BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
aTomMa  BOJIOPOJla, €CTECTBEHHass W
MCKYCCTBEHHAsI PaIiOAKTUBHOCTE;
[1P622) onuchIBaTh U3y4eHHbIE CBOMCTBA
BeIIeCTBa (DJIEKTPUUYECKUE, MarHUTHBIE,

ONTUYECKHUE, JIEKTPUYECKYIO
MPOBOJAMMOCTh  PA3JIMYHBIX Cpel) U
3JIEKTPOMAarHUTHbHIE SIBJICHUS

(mpomecchbl), HUCHONB3Yd  (QU3UYECKHE
BEJTMYMHBL: DJIEKTPUYECKHUIA 3aps, CHiia
TOKa,  DJJEKTPUYECKOe  HampshKCHUE,
JIEKTPHUECKOE COIIPOTHUBIICHUE,
pasHocth moteHnmano, JOJIC, pabota
TOKA, UHAYKIHS MarHUTHOTO TIOJsI, CHJIa
Awmmnepa, cuna JlopeHua, THIYKTUBHOCTh
KATYIIKH, DHEPTHsl DSJIEKTPUYECKOTO U
MarHUTHOTO TMOJIeH, Mepuoa M YacToTa
KojeOaHuil B KoJIeOATeNTLHOM KOHTYpE,
3apsi M CHla ToKa B IIpolecce
TapMOHHYECKHUX AIEKTPOMArHUTHBIX
KoJieOaHui, (OKyCHOE pacCTOsIHUE W




ONTUYECKAsl CUJIa JIMH3BI;, MPU ONMUCAHHUH
NPaBUIBHO  TPAKTOBaTh  (PU3MUECKUIA
CMBIC]I HCIOJNB3YEMBIX BEIUYHH, UX
00O3HAYCHHUST ¥ EIWHUIIBI; YKa3bIBaTh
(GbopMyIbl,  CBS3BIBAIOIIME  JIAHHYIO
GU3NYECKyI0 BEIUYMHY C JIPYTHMHU
BEITMYUHAMU;

11P623) OTIMCHIBATh H3y4YeHHBIC
KBaHTOBBIE  SIBJICHWSI M TIPOIECCHI,
UCTONB3ysd  (U3UYECKUE  BEIUYUHBI:
CKOPOCTh  DJJICKTPOMArHUTHBIX  BOJIH,
JUTMHA BOJIHBI M 9aCTOTa CBETa, SHEPTHUS U
UMITyIsC (OTOHA, MEPUO/] TOTypacaa,
SHEpPrus CBS3M AaTOMHBIX SJep; IpH
OIMCAHUU MPaBWIBHO  TPaKTOBATh
(Gu3NYecKuii  CMBICT  HCIIOJIb3YEMbIX
BEIMYMH, UX OOO3HAYCHHS W CIWHHIIBI;
yKa3blBaTh  (OPMYJIbI,  CBSI3bIBAIOIIUC
JaHHYI0  (QU3WYECKYI0  BEIUYHHY C

JIPYTUMH  BEIIMYMHAMH,  BBIYHCISTH
3HaueHUE (PU3NICCKON BEITMYNHEI,
[1P624) aHAJIM3UPOBATH

¢usznyeckne TMpoIecchl W SIBJIICHHS,
UCONB3Yysl  (U3MYECKHUE  3aKOHBI U
NpUHIUIBL:  3akoH  Oma,  3aKOHBI
MIOCJIEZIOBATEBHOTO W MAPaJUIEIBHOIO
COETUHEHUS IIPOBOIHUKOB, 3aKOH
Jxoyns—IJlenua, 3aKOH
ANEKTPOMarHUTHOM  MHIYKIUHU, 3aKOH
MPSMOJIMHENHOTO pacnpocTpaHeHus
CBETa, 3aKOHbI OTPAKEHMsI CBETA, 3aKOHBI
MPETOMIICHUS CBETA; ypaBHEHUE
OiiHmTeiHa 118 doTtoaddexra, 3aKoH
COXPAHEHHUs YHEPTUH, 3aKOH COXPaHEHUS
HUMITyJIbCa, 3aKOH COXpaHEHHUs
ANEKTPUYECKOTO 3apsja, 3aKOH
COXPaHEHHUS MaccoBOI'0 qucia,
nocrynarbibopa, 3aKOH paj0aKTUBHOTO
pacnana; npu 3TOM pasnuyaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MAaTeMaTUYECKOE BBIPAKEHUE U YCIOBUSA
(rpanu1Bl, 00JIACTH) TPUMEHUMOCTH;
I1P625) OIIPEIEIATh HallpaBJICHUE
BEKTOpa WHAYKIIMH MarHUTHOTO TIOJIS
MPOBOJIHMKA C TOKOM, CHUJIbI Ammepa u
cunel JIopeHiia;

I1P626) CTPOUTH u ONUCHIBATH
n300paXkeHue, CO3/1aBaeMo€ IUIOCKUM
3€pPKaJIOM, TOHKOW JINH30M;

[TP627) BBIIONHATE SKCHEPUMEHTHI TIO
WCCIIEIOBAaHUIO (DU3MYECKHX SIBICHUN U
MIPOLIECCOB C MCTIOIB30BAaHUEM MPSIMBIX U
KOCBEHHBIX  M3MEPEHUH: TMpH  ITOM
dbopmynupoBaTh TpoOiemy/3agady u
TUIIOTE3y  Y4eOHOrO  SKCIIEpPUMEHTA;
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO




o0OpynOBaHUS; TPOBOAUTH OMBIT H
(bopMyIHpPOBATH BHIBOKI;

[1P628) ocymecTBIsATH TpsSIMBIE U
KOCBCHHBIC  HM3MEpEHHs]  (PU3UYECKUX

BEJINYUH; pu 3TOM BBIOMpPATH
ONTUMAJIBHBIA  CIOCOO H3MEpPEeHHs W
HCII0JIB30BATh U3BECTHBIC METObI

OIIEHKH MOTPEIIHOCTEN U3MEPEHUH;

I1P629)  wucciemoBaTh  3aBUCHUMOCTH
(bu3MYECKUX BEJIUYMH C HCIIOIb30BAaHHEM
NpPSAMBIX ~ W3MEPEHHIA:  MPU  ITOM
KOHCTPYHPOBAaTh YCTaHOBKY,
(dbuKcHpOBaTh PE3YIBTATH IOJYICHHOMN
3aBUCHUMOCTH (U3MYECKUX BEJIUYUH B
BHJe Tabmuy W TpaduKOB, JCNaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS;
I1P630) co0Io1aTh npaBuia
0e30MmacHoOro Tpyda NpHU MPOBEICHUU
WCCIICIOBAaHUK B paMKax y4eOHOTO

IKCHEPUMEHTA, yueOHo-
HCCIIEN0BATEIbCKON 51 IIPOEKTHOM
NS TeIbHOCTH c UCIIO0JIb30BaHUEM
H3MEPUTEIIBHBIX YCTPOMCTB 51

1abopaTopHOro 00OpyI0BaHUS;

[1PG31) pewmath pacu€THble 3aJaydl C
SBHO 33/J1aHHONW (DU3HYECKOH MOJIeNbIo,
UCTIONB3YyS  (UBUYECKHUE 3aKOHBI U
IIPUHLMIIBI; Ha OCHOBE aHAJIM3a YCIOBHS
3a/1aud BBIOUpATh (PU3HUECKYIO MOJIEINb,
BBIIENATh  (PU3UYECKUE BEIUYUHBI U
¢bopMynbl, HeoOxoaumble  ans e
pelleHns, TPOBOAUTH  pacdy€Tbl U
OLICHMBATh PEAJBHOCTb  IOJYYEHHOTO
3Ha4eHUs1 PU3NYECKOM BETMUUHBI;
[1PG32) pewmaTh KayecTBEHHBIE 3a/JayM:
BBICTPauBaTh JIOTUYECKHU
HENPOTUBOPEUUBYIO LENIOUYKY
pPacCyXJIeHHI C ONOpOM Ha H3Yy4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (pu3nueckue
SIBJICHUS;

[1P633)ucnonb3oBaTe MpU  pEIICHUH

yueOHBIX 3a1a4 COBpPEMEHHBIC
UH(POPMAIIMOHHbIE  TEXHOJIOTUH  JUIA
MTONCKA, CTPYKTYPHUPOBaHUS,
UHTEpOpeTallud M IPEJICTaBICHUS
yaeOHOM U Hay4YHO-TIOMYJISIPHOI
uH(popMaIuy, HOJTY4EeHHOM u3
Pa3NUYHBIX HMCTOYHHUKOB; KPUTHYECKH
aHAJM3UPOBATh MOJTy4aeMyIo
nH(pOopMaIuIo;

[1PG34) 00BSACHATH MPUHIUIIBI NEHCTBUS
MallliH, TPUOOPOB M  TEXHHYECKHUX
YCTPOMCTB;, pa3nuyaTh YCIOBUS WX
0e301macHOro HCIIO/Ib30BaHUS B
MOBCEIHEBHOMN JKU3HH;

[TP635) mnpuBOAWTH NpUMEPHI BKIJIAJA




POCCHICKMX M 3apyOeKHBIX Y4YEHBIX-
¢u3MKOB B pa3BUTHE  HAyKH, B
OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO
MHpa, B  pa3BUTUE TEXHUKU U
TEXHOJIOTHIA;

[TP636)ncnons30BaTh TEOPETHUCCKHIE
3HaHUS 10 (U3HKE B MOBCEIHEBHOMN
KU3HU Ui obecriedeHusi 0e30MacHOCTH
npu obOpameHun ¢ npubopamMu |
TEXHUYECKUMU  yCTPOWCTBaMH, s
COXPAaHEHUS 3JI0POBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO0 TOBEIEHUS B
OKpY>KarolleH cpele;

[IP637) pabotate B  rpymnme c
BBITIOJTHEHUEM PA3JIMYHBIX COIHATBLHBIX
ponieli, TMIaHUpOBaTh pabOTy TPYIIIBL,

PAaIOHAIBEHO pacrpenensiTb
00513aHHOCTH u IUIAHUPOBATh
ACATCIIbHOCTD B HECTAaHAAPTHBIX

CUTyallUsX, aJeKBATHO OLIEHUBATh BKJIaJl
KKJIOr0 W3 YYaCTHUKOB TpYIIbl B
pelIeHrne paccMaTpuBaeMon MPOOJIEMBI.

Memucunnnuﬂapﬂme 3aJaHusA HpaKTI/I‘leCKOﬁ HanpaBJCHHOCTHU

Tabauua 2
Ne paznena, TeMbl Konsl BapuaHThl MeKAMCUMIIMHAPHBIX 32JaHUH
o0pa3oBaTe/IbHbBIX
pe3yJibTaToB
Pazgen Ne 2 Mexanuka JIP1.1;2.1;3.1:4.1; Cocrasiienne CTPYKTYPHO-JIOTHUECKOM CXEMBI
Tema 2.2 Jlunamuka 5.1; Mexanuueckoe IBMKECHHUE.
6.1,7.1,787.97.10; | T s
8.1-8.3 ot ama o
VInl.1 -1.4;2 - . m*;:ﬂn
2.8;3.1-33 T e
YKnl.1-1.2;2.1 : N e E—
YPnl.1-1.4;2.1- ) e
2.4;3.1-34
I1P6 4,6
OK 02,04
Pazmen Ne 3. JIP1.1;2.1;3.1;4.1; Onupasicb Ha MaTepuaabl ydeOHHMKA, CXEMbl U TpapuKu
MOJIEKYJISAIPHAA 5.1; JUI1  U30IpPOLECCOB, YCTAaHABIMBUTL T CBI3H MEXKIY
OU3UKA U 6.1;7.1,7.8,7.9,7.10; | pa3iMYHBIMH TEPMOJAMHAMUYECKUMHU (Q — KOJUYECTBO
TEPMOJINHAMUNKA 8.1-8.3 terioTel, U — BHYTpeHHAA »Heprus, A — pabota) u
Tema 3.1 Vilol.1-1.4;2.1- Makpockonnueckumu napamerpamu (T — Temneparypa, p
OCHOBBI MOJIEKYJISIPHO- 2.8;3.1-3.3 — naeneHue, V - oobeM). Ha »ToM 3Tame mpoBoauTcs
KHHETHYECKOW TEOPUH VKol.1-1.2;2.1 aHanu3 aauabaTHOTO Tporiecca, Kak u3omporecca (Q =
VPol1.1-1.4;2.1- const). Mccnenysa kaxaplii U30Ipolecc B OTIEIbHOCTH
2.4;3.1-3.4 (M30XOPHBIH, M300apHBIH, HM30TEPMUYECKUN "
I1P6 2,3,4,5 aanabaTHBIN), MIPOBOJIUTCS OIPOOHBIN aHaIn3
OK 02,04 YCTQHOBJICHHBIX  B3aUMOCBSI3€M C  TOYKH  3pEHHS
TepMonuHaMHUKH. MHpopmarms oTtoOpaxaercss B BuUe
CTPYKTYPHO-JIOTUYECKOU CXEMBbI:
[IpumeHeHne TEPBOrO 3aKOHA TEPMOIAMHAMHKH K
U30Ipoleccam
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Pazpnen 4
DJIEKTPOAMTHAMUK
A

Tema 4.3 MarautHoe
IoJIe.
DneKTpoMarHuTHas
WHTYKITHSI

JIP1.1;2.1;3.1;4.1;
5.1;
6.1;7.1,7.8,7.9,7.10;
8.1-8.3
Vilol.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

IIP6 1-12

OK 02,04

1 Ucnonw3yss nBe KaTylmkv, OHA M3 KOTOPBIX
MOICOCIMHEHA K UCTOYHUKY TOKa, a JApyras 3aMKHYTa Ha
aMIepMeTp, YUCHUK M3y4al SIBJICHUE JIEKTPOMArHUTHOMN
WHIYKIIHU. Ha puc. 1 MpeACTaBICHA cxema
AKCIIEPUMEHTA, a Ha PHUC.2 — IMOKa3aHUs aMIiepMeTpa
JUIsI MOMEHTa 3aMblKaHHs 1enu ¢ Karymkoi 1 (1), ans
YCTaHOBUBIIETOCS TOCTOSIHHOTO TOKAa, IPOTEKAIOIIETO
yepes KaTymky 1 (2), u 11t MOMEHTa pa3MbIKaHUS LIETH C
karymiko# 1 (3).

Puc. 1
Puc. 2
0) ¥ @)

s MPEITIOKEHHOTO MepeyHs
BBIOEpPUTE ABA YTBEPKICHUS, COOTBETCTBYIOIIUX
OKCIIEPUMEHTAJILHBIM ~ HAOMIOJEHUAM.  YKaXUTE UX
HOMEpa.

1) B MOMEHTBI pa3MbIKaHHUS W 3aMbIKaHUS LETH B
KaTylIKe 2 BO3HUKAET WHIYKIMOHHBIHN TOK.

2) Cwia MHAYKIIMOHHOTO TOKA 3aBUCUT OT BEJIMYUHBI
MarHUTHOTO MOTOKA, POHU3BIBAIOIIETO KATYIIIKY.

3) B 1OCTOSHHOM  MarHMTHOM  IIOJie  CHJa
WHAYKIIMOHHOTO TOKa B  KATyIIKe2  NPUHUMAET
MaKCHMAaJIbHOE 3HaUYCHUE.

4) DkcriepuMeHTaIbHas YCTaHOBKA TO3BOJISIET
HAO0/IaTh BO3HMKHOBEHHE WHIYKIIMOHHOTO TOKa B
KaTyIlKe 2.

5) BenuunHa WHAYKIMOHHOTO TOKAa 3aBHCUT OT
MarHUTHBIX CBOWCTB CPEIbI

Pemenue.

1. Beppo. B omnbiTe HabmOAanoch  MOSBICHUE
MHAYKIIMOHHOTO TOKa MpPH 3aMbIKAHUU U Pa3MbIKaHUU
LETH.

2. HeBepHo. B ombiTe He HaOmomanm HU3MEHEHUE
MarHUTHOTO MOTOKA.

3. HeBepno. Ecnu MarHuTHOE moje Kartymiku 1 He
MEHSIOCh, TO B KaTyIIKe 2 TOK HE BO3HUKAJL.

4, BepHo. OKCcHepUMEHTAIBHO  OOHAPYKHUBAJIOCh




SABJICHUC SHCKTpOMaFHHTHOﬁ HWHAYKIHUU.
5. HeBepno. B ombiTe He MEHSJIM MAarHUTHBIE
CBOICTBA BEILIECTBA.

2. TlocTOSIHHBIM MAarHUT CEBEPHBIM IOJIIOCOM
BHOCAT B  KarylIKy, 3aMKHYTylO Ha
raJibBaHOMETp (CM. puC.).

Ecnu BHOCUTH MarHuT B KaTYIIKY FOKHBIM ITOJIOCOM
C TOH e CKOpPOCThIO, TO TIOKa3aHHs TallbBAHOMETpA
OyIyT MPUMEPHO COOTBETCTBOBATH PUCYHKY

D (o f 2 0 3) 0 i 4 0

L) L) s’ Qs
Pemienmne.

ITo 3akony ®apages OJIC MarHUTHOM HHIYKIUH
3aBUCUT TOJBKO OT CKOPOCTH HM3MEHEHHsS MarHUTHOTO
notoka. CieaoBarenbHO, BEIMUYMHA MHAYKIIMOHHOIO TOKa
3aBUCUT TOJIBKO OT CKOpPOCTH IIE€pPEMEIEeHHs] MarHuta. B
3aBUCUMOCTH  OT  HAIIpaBIE€HUs IIOJIOCA, 3aBHCHUT
HaIlpaBJI€HUE MAarHUTHOIO IIOJIA, a, CJENOBATEIBHO, W
HafpaBjIeHUe TOKa B KaTymike. TakuMm oOpasom, eciu
BCTABJIATh MAarHuT B KaTyIIKy HIPOTHUBOIIOJIOKHBIM
MIOJIFOCOM, HO C TOM € CKOPOCTbIO, MBI JOJDKHBI YBUACTh
IIOKa3aHUs TaJbBAHOMETPA, COOTBETCTBYIOIIME PUCYHKY
2.

OtBerT: 2.

Hcnonp3ys KaTymiky, 3aMKHYTYIO Ha amIepMeTp, U
IIOJIOCOBOM  MAarHuT,  y4YEHUK  U3ydald  SIBJICHUE
AIEKTPOMArHUTHON VHIYKIUU. Ha pUCYHKE
IIPEJICTaBJICHBl PE3YyJIbTaThl ONbITA AJIS CIydas BHECECHUS
MarHuta B Kartymky (1), uig ciydas HOKOSIIErocs
MarHuTa (2) W JuId ciydas BBIHECEHHS MarHuTa u3

KaTyIIKA | ,' ; | (3).

v %

(1) G)

Bribepure

MIPETIOKEHHOTO
MIEpPEeYHs IBA YTBEP)KJIEHUS, KOTOPbIE COOTBETCTBYIOT




pe3yapTaTam IIPOBEIEHHBIX 9KCIIEPUMEHTAIIBHBIX
HaOII0IeHUH. 3aMuIrTe B OTBETE UX HOMEpa.

1) BennunHa WHAYKIMOHHOTO TOKAa 3aBUCUT OT
rE€OMETPUYECKUX PAa3MEPOB KaTyLIKH.

2) BenuunHa UMHAYKIMOHHOTO TOKAa 3aBUCHUT OT
CKOPOCTH WU3MEHEHUS MarHMuTHOTO IIOTOKA,
IIPOHU3BIBAIOLIETO KaTYIIKY.

3) B mOCTOSIHHOM MarHMTHOM I10JI€ WHIYKIIMOHHBIN
TOK B KaTYyILIKE HE BO3HUKAET.

4) HanpaBneHue MHIYKIMOHHOTO TOKa 3aBUCUT OT
TOT'0, BHOCSAT MarHuT B KaTYyILKY WJIHA BBIHOCAT U3 HEE.

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

Pemenue.

1. HeBepHo. B ombiTax mnapameTpel KaTyLIKU He
WU3MEHSIIN.

2. HeBepno. B ombiTax He MEHSIH
W3MEHEHHUS MarHUTHOT'O MIOTOKA Y€pe3 KaTyIIKY.

3. Bepno. Bo BTOpOM oOmbITEé MarHMUTHOE MOJE HE
MEHAJI0Ch, MHAYKLIMOHHBIN TOK HE BO3HUKAJL.

4. Bepno. Ilpu BHeceHMM M BBIHECEHMM MarHuTa
HalpaBJIeHUEe UHIYKIIMOHHOTO TOKa ObLJIO Pa3HbBIM.

5. HeBepHo. B onbITax MarHuT He MEHSJIN.

OtBeT: 34.

CKOPOCTh

Paznen 4
DJIEKTPOAVMHAMUKA
Tema 4.3 MaraurHoe
oJe.
DneKTpoMarHuTHas
WHIYKIIHS

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
VKo1.1-1.2;2.1
VPol.1-1.4;2.1-
2.4;3.1-3.4

IIP6 1-12

OK 02,04

[IpodeccnoHallbHO OPUEHTUPOBAHHOE COJIEPKAHUE!
3anoJHeHHUEe JOrnYeckon cxembl CaMOMHAYKIIUS
SBneHne caMOMHIYKIMU. MHITYKTHBHOCTD

Ecnu cuna Toka B
KaTyLike
n3meHaeTca

v

BUTKM KaTyLwKun

NPOHM3bIBAIOTCA
NU3MEHAWMNMCA MAarHMTHbIM
NOTOKOM «COBCTBEHHOTO»
MarHuMTHOro nons

\4

N3meHatoweeca

MarHuTHoe none

nHayumpyet 34C ¢ aToM

Ke KaTyliKe

- |

NHAYKUMOHHOE
3/1eKTpUYeckoe none
BCeraa npenAaTcTByeT

M3MEHEHMIO TOKa B
KaTywkKe (npasuno JleHua

v !

Onbitsl no HabnoaeHuio
npoasnexua 34C
CaMOVHAYKLMK Npn
3aMbIKaHUM U Pa3MbIKaHWK
Lenu, coaep:aluen

UHAYKTUBHOCTD

fABneHve
CaMOUHAYKUWUK
noAo6HO ABNEHUIO

nHeobunun

Pa3znen 5. KOJIEBAHUA
W BOJIHbBI

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

Cocrasienue CTPYKTYPHO-JIOTUYECKOM
MexaHnueckue KojieOaHus

CXCMbI




Tema 5.1 Mexannueckue
1 DJIEKTPOMArHUTHBIE
Kose0anus

6.1,7.1,7.8,7.9,7.10;
8.1-8.3
VYInl.1-1.4;2.1-
2.8;3.1-3.3
VYKnl.1-1.2;2.1
VYPnl.1-1.4;2.1-
2.4;3.1-34

I1P6 2-6,11,12

OK 02,04
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Tema 5.2 Mexannueckue
U 3JIEKTPOMATrHUTHBIE
BOJIHBI

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

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

I1P6 7,8,9,10
OK 02,04
I1K4.2

COCTaBJIeHI/Ie JIOTUYECKOM CXEMEI
BOJIHBI

MexaHn4eckue BoAHbI — pacnpocTpadesne ®0e62HME OT TOUKM ¥ TOUKE cpeabi.

2. Boanasoz - AgouBcE DaETEOTTOREANS K2netan 3BYK — v @i 62x28 82743,
IpRRt MHCHECTIL NIAMITI BT KIASATENSHNY SHITEM
NIWETOT BOIMGERN SBIMEIEN Xapaxmepucniuna 38yKD:
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Tema 7.2 Ctpoenue
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JIP1.1;2.1;3.1;4.1;
5.1,
6.1;7.1,7.8,7.9,7.10;
8.1-8.3
VInl.1-1.4;2.1-
2.8;3.1-3.3
VKnl.1-1.2;2.1
YPnl.1-1.4;2.1-
2.4;3.1-34

I1P6 78,9,10

OK 02,04

11IK4.2

CocraBieHue J10ru4eckom cxeMsl SlaepHas ¢puznka

SAzepHasi PH3ERA — pA3Ied GHINKH, I3YIAOIIHE CTP ceHHe ATOMHOIO SIAPR
H OPOHECChL NP OTeKAOIHEe B HeM.
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Tema 7.3 ATomHOE s11pO

JIP1.1;2.1;3.1;4.1;
5.1;
6.1;7.1,7.8,7.9,7.10;
8.1-8.3
VInl.1-1.4;2.1-
2.8;3.1-3.3
VKnl.1-1.2;2.1
YPnl.1-1.4;2.1-
2.4;3.1-34

I1P6 78,9,10

OK 02,04

1K 4.2

CocraBiieHHE JJOTHYECKOH cXeMbl ATOMHas (1)I/I3I/IKa.
ATOAHS A HAAKR — PARILT GIWKA USVIAKLIAA CTPOSHTIE ATOIOB.
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2. KoMI1eKT OLleHOYHBIX CPEACTB
2.1. 3aganus 1l TEKYILEro KOHTPOJIA

Mexannueckue




Paznen 1 Mexanuka ¢ 31€MeHTaMU TEOPUH OTHOCUTEIBbHOCTH
Tema Kwnnemaruka

3AJJAHHUE Ne 1 (TeopeTudeckoe)

WHCTpyKIMs 10 BHIOTHEHUIO: 3aJaHUE COCTOUT U3 9 MyHKTOB, IPOYHUTANTE, TaliTEe OTBETHI, PEIINTE
3aJaHKe, €CIIM 3TO TpedyeTcs.
1 Jlats onpenenenue: Iyt - ....
2. Buasl npsSMOJIMHEHHOTO IBHXKCHHUS :
a) 0)
3. Msu ymai ¢ BBICOTHI 3M, OTCKOYMJI OT ToJ1a U ObUI NoiiMaH Ha BeicoTe 1Mm. Haitaute myTts u
nepeMenieHue.
4. Tlepeunciante N3y4eHHbIC BEKTOPHbBIC BETUYHHBI:
5. @opmyna s pacuera ckopocTu umeet Buj V = 2+3t. Uemy paBHBI HayallbHAsl CKOPOCTh U YCKOpeHue?
6. Haiiiute eHTpOCTpEMUTEIIEHOE YCKOPEHHUE, €CIIM CKOPOCTh paBHa 20Mm/c, a paauyc 100M.
7. llepeuncnure ¢puznyecKre BEITMUMNHBI, BXOAAIIUE B TaHHYIO POpMYITy:
S= Vit + at?/2
8. UTo MBI OIUIaYUBaEM B caMoJIeTe, MyTh WM MepemerieHue?
9. Natb onpenenenue MarepualibHas TOUKa -

JTaJIOH OTBETA:

1. —»5T0 nnuHA TpaeKTOpUH, MPONIEHHOM TEIOM. P=1

2. a) paBHOMEpPHOE B) PaBHOYCKOPEHHOE P=2

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

4. TlepemerieHue, yCKOpeHHE , MTHOBEHHAsI CKOPOCTh P=3

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

6. 4 m/c? P=3

7. IlyTth, HauasbHAS CKOPOCTH, BPEMSI, yCKOPEHUE P=3

8. Ilyts P=1

9. Mopaens Tena, pazMepaMu KOTOPOH MOKHO MPeHeOpedb, HA3bIBAIOT MAaTCPHATLHOW TOUKOU.
P=1

Kpurepuu onenku:
B 3aBucuMocTH OT 4Kcia IPaBUIIBHBIX OTBETOB BBICTABISAETCS OLIEHKA MO MATHOAIBHON ILIKaJIe.
Ha ocHoBaHuM SKCiepUMEHTAIBHOM TPOBEPKH MPEIaraeMbIX 3aJJaHUN PEKOMEHYETCS
cJIeAyIolIas IKaia epeBo/ia pe3yabTaToB MPOBEPKU 3HAHUN C ITOMOIIBIO 3aJJaHUH ¢ BBIOOPOM
OTBETA B OIIEHKU MO NATHOAJUIBHON CHCTEME:

Yucno 6annos: Onenka
0-11

12-13

14-15

16-17

18-20

O N WN -

Paznen 1 Mexanuka ¢ aneMeHTaMM TEOPUU OTHOCHUTENBHOCTH Tema J[nHamuka

TecTroBas padora Nel
Tecm cocmoum u3 4 eapuanmos, no 15 3aoanuii 6 xadxcoom s3adarnuii. Ilpescoe, yem npucmynums K e2o
8bINOIHEHUIO, nodymaime, 6 HeMm 3aKI0YaAemcsi CMbICA 3a0anus. Beinonnaa zadanus, Heobxooumo
8b10pamv 00UH NPABUNLHYIL OMeEem, OO OONUCAMb NPONYUleHHble NOHAMUSL, PeUUmb 3a0ay).

Bapuanr 1
1. ABTOMOOWMIIb IBMXKETCS] PABHOMEPHO M MPSIMOJIMHEHHO CO CKOPOCTHIO V
(puc. 1). Kakoe HampaBiieHHE MMEET PaBHOACUCTBYIOIIAs BCEX CHII, f
MPUIIOKEHHBIX K aBTOMOOMITIO? =

A.1. B.2. B.3. T.4. JI.F=0." ‘LT:“»T,@__U




—

2. Ha pucynke 2 mpejacraBieHbl HaIllpaBICHUS BEKTOPOB CKOPOCTH V U
yckopeHuss a Ms4a. Kakoe u3 NpeICTaBIEHHBIX Ha pUCYHKE 3
HalnpaBJICHUA HMMEET BEKTOP pPaBHOJCHUCTBYIOLIECH BCEX  CHII,
IPUJIOKEHHBIX K Ms4Yy?

A.l. B.2. B.3. T.4. 1.5

3. Kak Oyner nBuratbcs Te€I0 Macco 2 Kr noj AeiictBueM cuisl 4 H?
A. PaBHOMEpHO, CO CKOPOCTBIO 2 M/C. 2 Puc. 2

B. PaBHOYCKOPEHHO, C YCKOPeHHeM 2 M/c2.
B. PaBHOYCKOpEHHO, ¢ yckoperueM 0,5 m/c?. 1 3
I'. PaBHOMEpHO, cO ckopocThio 0,5 m/c.

2
JI. PaBHOYCKOpPEHHO, ¢ yCKOpEHUEM 8 M/c”. 4

Puc. 3

4. J1se cunbl F1=3 H u F2=4 H npunoxeHs! k 01HOI TOuke Tena. YToa Mexay BekTopamu Fi
u F2 pasen 90°. Uemy paBeH MOy b paBHOAEUCTBYIOLIEH 3TUX CUII?
A.7H. B.1H. B.5H. T. ;/_H

. Cpenu orBeToB A—I" HET npaBUIIBHOTO.

5. [ITap, MOABEMIEHHBI HAa HUTH, JIBH)KETCS PAaBHOMEPHO IO OKPYKHOCTH B
ropu30HTaJIbHON MuIockocTH (puc. 4). Kakoe HampaBieHue MMeeT BEKTOP
PaBHOJEHCTBYIOIIEH BCEX PUIIOKEHHBIX K HEMY CHIT?

A F=0. — b.1. B.2. TI.3. .4

6. Ha pucyHKe 5 moka3aHbl HaNpaBJIeHNE M TOUKA MPUIIOKeHus Bektopa 1,

Puc. 4
CHUTBI
neiicTByromeit npu yaape Msda. Ha kakoM U3 pucyHKoB (pHc. 6) MpaBUIIbHO MTOKa3aHbl
HalpaBJIeHUE U TOYKA MPUIOKEHUS  —
CHITHI TpeTheMy 3akony HbtoTona? F 2, Bo3HHKarowIeH py B3aUMOJIEHCTBUU IO =
A. 1l b.2. B.3. T.4. N.Cpenu pucyHKkoB |—4 HET IpaBUIBHOTO. !
Puc. §

‘-h*'-i
-

Puc. &

7. Y moBepxHocTH 3emun (T. €. Ha PaccTOSHUM R OT ee LeHTpa) Ha TeJo
JIEMCTBYET cwiia BceMUpHOro taroteHus 36 H. Uemy paBHa cuia TATOTEHHs,
JIeMCTBYIOIIAs HA ATO TeJo Ha paccTostHuU 2R ot nieHTpa 3emiun?

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

8. Cwiia rpaBUTallMOHHOTO B3aMOJAECUCTBUS MEX 1y IBYMs IIapaMy MaccaMd M1=mMz=1 kr Ha
paccrosinuu R paBHa F. UeMy paBHa cuiia rpaBUTAllMOHHOTO B3aUMOCHCTBUS MEXAY IIapamMu

Maccamu 2 1 1 KT Ha TaKOM Ke
paccrosiauu R apyr ot npyra?
A. F. B.3F. B.2 F. T.4F. Jd.9F.



9. Ilox neiictBuem cuisl 2 H npyxuna yanuHunach Ha 4 cM. UeMy paBHa jK€CTKOCTb PYKUHBI?
A. 2 H/m. b.05H/M. B.0,02H/m. TI.50H/m. /.0,08 H/m.

10. BpycoK JIeXUT HETOABM)KHO Ha TOPU3OHTANIbHOM M1aTdopMe, IBIXKYILEHCS PaBHOMEPHO U

PSIMOJIMHEHO co cKOpocThIio V (puc. 7). Kakoe HampaBieHre umeeT
. B —  CHJIBI TPEHUS,
BEKTOp JeiCcTByIOMIEeH Ha OpycoK?

mp

A. Fmp 00. B. 1 B.2. r.3. 1. 4

Pwec. T

11. Kak u3MeHuTCs criia TPCHUSA CKOJIbXKXCHUA IIPpU ABHIKCHUHN 6pyCKa 110 FOpHSOHT&J’ILHOﬁ
MMOBEPXHOCTHU, CCIIN IPHU HCU3MCHHOM 3HAYCHUHU CHUJIbBI HOPMAJILHOI'O JAaBJICHUSA IUIOIIAAb

CONPUKACAIOLINXCS TOBEPXHOCTEN YBEIMUUTD B 2 paza?
A. He usmenwurcsi.
b. YBenuuuresa B 2 pasa.

B. YMenbmuTcs B 2 pasa.
I'. YBenmuuurcs B 4 pasa.
J1. YMenbmmtes B 4 pasa.

1.2 OnuH KUpIUY NOJOKHUIM HA APYrod U MOoAOPOCHIIN BepTHKaIbHO BBepX. Korna cuna naBnenus
BEPXHEro KUpIU4a Ha HIDKHUN OyzeT paBHa Hym0? ConpoTUBIIEHHUEM BO3AyXa peHeOpeyb.

A. Tonbko BO BpeMs IBUIKEHUS BBEPX.

b. TosbKkO BO BpeMsl IBU>)KEHUS BHU3.

B. Tonbko B MOMEHT JOCTUKEHHS BEPXHEU TOUKHU.

I'. Bo Bpems Bcero nosiera He paBHA HYJIIO.

J1. Bo Bpems Bcero nojerta nocie Opocka paBHa HYJIIO.

13.  Mopaynb CKOpOCTH Tema, ABMKYLIET0oCs MPSIMOJIMHEIHO, U3MEHSICS CO BPEMEHEM I10 3aKOHY,
npeJcTaBlIeHHOMY Ipaduuecku Ha pucyHke 8. Kakoit u3 rpadukoB, IpUBeIEHHBIX Ha pPUCYHKE 9,
BBIpPaXKaeT 3aBUCUMOCTb OT BpEMEHHU MOAYJIS paBHOAEHCTBYIoNIEH F Bcex cuil, AeMCTBYIOMX HA TENO?
A.1.5.2.B.3.T.4. 1. F=0.

14. KaxkoBa nomxHa ObITh HaYaIbHast CKOPOCTh VO Tema, HampaBJICHHAs MTapalIeIbHO
MOBEPXHOCTH 3eMJTU B TOUKE, HAXOAAIIEHCS 3a TpeenaMu aTMochepsl, 9TOOBI OHO

JIBUTAIOCH BOKPYT 3emit 1o TpackTopuu 2 (puc. 10)?
A. vo<7,9 km/c. B. Vo=7,9 km/c. B. 7,9 km/c<vo<11,2 km/c.
I'. vo=11,2 xm/c. 1. vo>11,2 xm/c.

13. JIudt nomHMMaeTcs ¢ ycKopeHHeM 1 M/c%, BeKTOp yCKOPEHHMs HAIpaBIie
BEePTHKAIBHO BBepX. B nmudre Haxomutcs Ttemo, Macca koToporo 1 KT
Yemy paBeH Bec Tena? YCKOpeHHE CBOOOJIHOTO TMAJCHUS TMPUHST

Puc. 8
paBHBIM 10 M/c?.
A [0T0.
d F F F
opg—=—t 1 o t o ¢
1 2 3 4

Puc. 9



Bapuanr 2
1. Ilpu nBMkEHUH MapamroTUCTa CyMMa BEKTOPOB BCEX CHJI, JIEMCTBYIONIMX HA HETO, paBHa Hyt0. Kakoii
13 rpauKOB 3aBUCUMOCTH MOJIYJISI CKOPOCTH MAPAIIIOTHCTA OT BpeMeHU (puc. 1) COOTBETCTBYET
3TOMY JBH)KEHUIO?
A.l. Bb.2. B.3. TI.4. J.CpenurpapukoB |—4 Takoro Her.

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 M3 npeacTraBieHHBIX Ha PUCYHKE 3 HANpaBICHUM 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 MOyNb 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

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

BO3HUKAIOILEH TP B3aUMOJEHCTBUH 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 TEJIO0 Ha paccTostHUuU 2R ot moBepxHocTu 3emun?
A.9H.B.12H.B.18 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 10 HAKJIIOHHOM IUIOCKOCTH Puc. 7
(puc. 7). Kakoe HanpaBiieHHE UMEET BEKTOP CHUJIbI TPEHUS?
A. L B. 2. B. 3. Ir.4.  J.F mp=0.
11. Kak u3MeHUTCS CUjia TPEHUS CKOJIBKEHUSI IPU JBUKEHUN OpyCKa 1Mo 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. ¢ §

Puc. 8
-"I F F
n——— - g
1

t g
Fs 3 4
PHc. 9

12. Kocmuueckuif KOpabiab TMOC/E€ BBIKJIIOYEHHUS PAKETHBIX
JBUTATEJIEN IBUKETCS BEPTUKAIBHO BBEPX, JOCTUIaeT BEPXHEU
TOYKH TPACKTOPUU U
:3aTeM JBIKETCs BHU3. Ha KakoM y4acTke 5TOM TpacKTOpPUM CUJIa | ——
JABJICHHS KOCMOHABTa Ha KpECIO MMEET MAaKCHUMAaJIbHOE M
3HayeHue? ConpoTHBIEHNEM BO31yXa IpeHeOpeyb. x 2
A. Ilpu aBMXKEHUN BBEPX.

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

I'. Bo Bpems Bcero nojera Cuiia JaBjIeHUs 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, TIpaduKk KOTOpPOTO
npencraBieH Ha pucyHke 8. Kakoii u3 rpadukoB, NpuBEIEHHbBIX
Ha pHUCYHKE 9, BBIpa)kaeT 3aBUCHUMOCTb OT BPEMEHH MOIYJIS
paBHOzENCTBYIOIIEN F Bcex cuil, eiicTBOBABIIMX HA TEI0?

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

Puc. 10

14. KakoBa 1o/mkHa ObITh HavyadbHAasA CKOpocTh V0 Tena, HarpaBieHHAs MapajlyIeIbHO MOBEPXHOCTH
3eMiH, B TOUKE, HAXOAALICHCS 3a IpeAeraaMu aTMoc(epbl, YTOObI OHO ABUTAJIOCh BOKPYT 3€MJIH I10
TpaekTopuu 3 (puc. 10)?



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

15.JIudr omyckaetcs ¢ yckopenueM 10 M/c? BepTukaibHO BHM3. B nu(Te HaxoauTes Teno, Macca
xotoporo 1 kr. Yemy paBen Bec Tena? YcKopeHHe CBOGOJHOTO MaeHNS IIPHHATH paBHEIM 10 M/c?.
A.0H.B.10H.B.20 H. I'. 1 H. . Cpexnu orBeTroB A—I" HET NpaBUIBLHOTO

\-\ Bonpoe

Bapuanr

b

o | ™
|

Kpurepum ouenkmu:

B 3aBHCHMOCTH OT 4YWClia MPABUIBHBIX OTBETOB BBICTABISICTCS OICHKA IO MATHOALIHHOW mmikaie. Ha
OCHOBaHUH IKCIIEPUMEHTAIBHON IPOBEPKH MPEIaracMbIX 3aaHH PEKOMEHTyeTCs CIICIYIOIIas [Kaja
IepeBoJia Pe3ysIbTaTOB IMPOBEPKH 3HAHUN C IMOMOIIBIO 3aJlaHUil ¢ BHIOOPOM OTBETAa B OLICHKU IIO
ATHOAIUIBHOM CHCTEME:

Ywucio mpaBUIbHBIX OTBETOB:

Onenka

0-3

4-5

6-8

9-11

12-15

(2R NGO \ I

Paznen 2. MOJIEKVYIJISIPHA S ®U3NKA U TEPMOJNHAMUKA
Tema OCHOBBI TEpPMOAMHAMUKHI
3amanus 1 UHIMBUIYaJIBHOTO OMpoca:

Bapuant

ArperaTHble COCTOSIHMSI BELIECTBA

Kak HaswIBaeTcst mponecc nepexoaa MX TBEPAOIO COCTOSIHUS B KHMJKOE

dopmyna JUTS BBIYMCIICHUS KOJINYECTBA TEIJIOTHI, HE00X0AUMMOTO JUTS
IIPEBpAILCHNS B Map XUAKOCTH JTaHHOM MAacChl, B3ATOM NpPHU TEMIIEpaType KHIICHHS

Kak HazpiBaeTcsi mporecc mepexoja BEeIecTBa U3 KHUJIKOTO COCTOSIHHA B ra3zoo0pasHoe
VYerpoiicTBa, B KOTOPBIX TEIUIOBas SHEPIHs TOILIMBA IPEBPALIACTCS B MEXAHWYECKYK) SHEPTH
10

XapakTepucTHUKa JBUTATENsl WIM YCTPOWCTBA, BBIPAXKEHHAas B MPOLEHTaxX

Kak Ha3pIBaeTCs mpolecc nepexojia MX XKHIKOIO COCTOSIHMSL B TBEPIOE

O6o3HaueHue W €AVHMIIA U3MEPEHHs YAETbHOM TEIUIOTH IUIaBJICHUS

®opmyna s Berurcnenus KIIJ teroBoro nsurarens

10. ®opmyna JUTSt BBIYMCIICHHS KOJIMYECTBA TEIJIOTHI, HE00X0IMMOr0 JUIS
IIJIaBJICHUS BELIECTBA JAHHOW MAacChl, B3ATOM IIPU TEMIlepaType IUIaBICHUS

LwNE e

oA~

©CoNe®

Tema ArperaTHble COCTOSIHUS BellecTBa U (pa3oBbie Mepexoabl
HMHceTpyKums: TecT cocTosT U3 28 3a1aHuil ¢ BEBIOOPOM IPaBUIIBHOTO OTBeTa. [Ipeske, 4eM NpucTynuTh K
€r0 BBINOJIHEHUIO, TIOAYMANTE, B YEM 3aKIH0YACTCA CMBICI 3aJaHUs
3a NpaBUIIBHBIM OTBET HA BONPOCH! MM BEPHOE PEIIECHUE 3aJ1a4M BBICTABISAETCS IOJOKUTEIbHAS
oneHka — 1 6aur.
3a HeNpaBUJIBHBIM OTBET HA BONPOCHI WM HEBEPHOE pELIEHHE 3aJaud  BBICTABIAETCA
oTpuLarenbHas oneHka — 0 6amioB. BeimonHss 3aganus, HEOOX0JMMO BBIOPATh O/IMH NIPABUIIBHBIN OTBET.



Tecm
1. B Kakux arperaTHpIX COCTOSHUSX MOXET HaXOJUTHCS OJTHO U TO ’KE BEIIECTBO:
a) B )KHJIKOM, TBEPJIOM M ra3000pa3zHoM +
0) TOJIBKO B )KMJIKOM U ra3000pa3HOM
B) TOJIBKO B JKUIKOM U TBEPJIOM
2. B nporuiecce miaBiieHUs SHEPTHs TOIUTUBA PAaCX0IyeTCsl Ha:
a) BBIJICJICHUE KOJMYECTBA TEIUIOTHI HArPEBACMbBIM TEJIOM
0) pa3pylieHHe KPUCTALTNYECKON PEIIeTKH BEIIecTBa +
B) YBEJIIMUCHNUE KHHETUYCCKON SHEPTUH Tea
3. B amloMHUHHEBOM CTaKaHE MOYKHO PacCIlIaBUTh:
a) 4yryH
0) 30J10TO
B) IIMHK +

4. B anOMUHUEBOM CTaKaHE MOYKHO PacIUIaBUTh:

a) 0JI0BO +

0) menb

B) KeJIe30

5. AmoMuHIEBOE, MEHOE U OJIOBSTHHOE TEJIa OJJMHAKOBOM MAcChl HArPETHI TaK, YTO KAXKI0€ HAXOIUTCS
npu Temieparype miaasieHus. Kakomy Teny norpedyercs 6osibliee KOJINYECTBO TEIUIOTHI JUIS IIIaBJICHUSL:
a) METHOMY

0) OJIOBSIHHOMY

B) aJIIOMUHHUEBOMY +

6. Kakoe cBOWCTBO OTIIMYAaET MOHOKPHUCTAJLI OT aMOp(HOro Tena:

a) MPO3pavyHOCTh

0) aHM30TPOMHOCTH +

B) IPOYHOCT



7. Kakoe u3 yTBep:KIeHU CIPaBEIMBO JUIsl KPUCTAUNINYECKUX TEN:

a) B pacrojI0KEHUU aTOMOB KPHUCTAJLIa OTCYTCTBYET MOPSAI0K

0) BO BpeMs IIJIaBJIEHUs] TEMIIEPATypa KpUCTAILIIa U3MEHSIETCS

B) aTOMBI KpUCTAJLJIa PACIIOIIOKEHbI YIOPSAJOUYEHHO +

8. BemectBo coxpansier 00beM, HO He COXpaHsieT popMy. ITO yTBEp)KIEHHE COOTBETCTBYET
MOJIEJIH:

a) TOJIBKO KHUJKOCTH +

0) TONBKO Ta3a

B) ra3a, >KUJIKOCTH U TBEPJIOTO Telia

9. BpoyHOBCKO€ JBUKEHHE YACTHUII MBUIbLIBI B BOJE OOBIICHSIETCS:

a) CYIIECTBOBAaHUEM CHJI IPUTSKEHUS M OTTAJIKMBAHUS MEXKIy aTOMaMU B MOJIEKYJIax

0) HaTMYMEM MUTATEIbHBIX BEIIECTB B BOJIE

B) HEMPEPHIBHOCTHIO U XAOTUYHOCTHIO TEIUIOBOT'O JABUKEHUS MOJIEKYJI BOJBI +

10. Kakoe u3 yTBepKIEeHUI MPaBUIILHO:

1. Inddys3us HabmogaeTcs TOIBKO B Ta3ax M KHUIKOCTSX.

2. Iuddys3us HabmrogaeTcs B ra3ax, KUAKOCTAX U TBEPAbIX TeJax.

a) TOJbKO 1

0) TonpKko 2 +

B) 002 BEpHBI

') HET BEPHOT'O OTBETA

11. B xakux Tenax, TBEPABIX, KHUJAKUX WIH ra3000pa3HBIX, MPOUCXOIUT nuddy3us:

a) B TBEPABIX, KUAKUX U Ta3000pa3HbIX +

0) TOJBKO B KHUIKUX

B) TOJIBKO B TBEPABIX

12. Mogens, ciyxaias Ajas AeMOHCTPaLlUi BHYTPEHHETO CTPOCHHUS T€J, YCTPOEHA CIIEYIOIIUM
oOpa3om. Ha gHe kopoOku JiekaT MaJleHbKHE CTalbHbIE IApUKU. BHYTph CTEHOK KOPOOKH
BCTPOEHBI AIEKTpOMaruuThl. [Ipu nponyckanum yepe3 HUX MEPEMEHHOI0 IIEKTPUUYECKOIO TOKA
CTEHKHM KOPOOKHM HaUMHAIOT 4YacTO BUOPUPOBATH, yAapsis M0 IIapUKaM, B pe3yJIbTaTe 4ero
[IApUKHU HAYMHAIOT XaOTUYECKHU MEePEMEIIAThCA M0 THY KOPOOKH, CTAIKUBASICh CO CTEHKaMHU U
JpYT ¢ APYroM. OTa MOAEIb JIY4Ile BCErO WILIIOCTPUPYET MOBEACHNUE MOJIEKYJL:

a) TBEPJIOTO Teja U KUJIKOCTH

0) ueaapHOTO Ta3a +

B) TOJILKO TBEPJIOTO TesIa

13. BemiectBo coxpanser 00beM, HO He coxXpaHseT popMy. ITO yTBEp)KI€HHE COOTBETCTBYET
MOJIETH:

a) TOJIBKO YKUAKOCTH +

0) TOJIKO TBEPJIOTO Tema

B) TOJIBKO rasa

14. Kakue yacTuIbl HAXOAATCA B y3J1aX PEIICTKH METaJlIa:

a) OTpULIATETHHBIE YACTHUIIBI

0) HEUTpaJIbHBIC ATOMBI

B) MOJIOKUTEJIbHBIE HOHBI +

15. PaccrosiHue Mexay COCEAHUMH 4acTHI[AaMU BELIECTBA B CPEAHEM BO MHOTO pa3 MPEBBILIAET
pa3Mepbl cCaMHMX 4acTULl. JTO YTBEPKACHUE COOTBETCTBYET:

a) TOJIBKO MOJIETT! CTPOCHHUSI Ta30B +

0) MO/IeTTN CTPOCHHUS Ta30B U KUKOCTEH

B) MOJIEJIA CTPOEHUS Ta30B, KUIKOCTEH U TBEPABIX TEI

16. Kakoe u3 yTBep>kKI€HUI CIIpaBeINBO JJIs ra3a:

a) ['a3 coxpanseT HavaTbHBINH 00BEM

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

B) MoJieKyibl ra3a pacroyaratoTcsi B CTpOroM MopsiaKe



17. Kakoe u3 yTBEpKIEHHI HE COOTBETCTBYET MPEACTABICHUAM MOJIEKYIIPHO-KUHETUYECKON
TEOPHH O CTPOCHHUHU I'a30B:

a) YacTuipl HAXOIATCS B HENPEPHIBHOM Xa0THUYECKOM JBM)KEHUH (TETIIOBOM)

6) YacTuibl B3aMMOIEHCTBYIOT IPYT € APYTrOM IIYTEM aOCONIOTHO YIPYTUX CTOJIKHOBEHUH
B) Bce yacTuiiel 1€TaoT co CTporo OnpeaeIeHHbIMU 110 BEIMUYMHE CKOPOCTIMH +

18. Mopesnsb, ciyxatuas A I€MOHCTPAlMi BHYTPEHHETO CTPOEHUS T, yCTPOSHA CIEAYIOLIIM
00pa3oM: B IHO NPSIMOYI'OJIbHOM KOPOOKH BOTKHYTHI OJJUHAKOBBIE YIIPYTU€ BEPTUKAJIbHBIE
CTEP>KEHBKH, Ha KaX/IbIi U3 KOTOPHIX HACAKEH MAarHUTHUK B BHUJIE TIOCKOM TabseTku. [Tocne
IIPUBEIEHUS OJTHOTO U3 MATHUTUKOB B KOJIEOATENbHOE IBUKEHUE BCKOPE HAUMHAIOT Xa0THUYECKU
K0J1e0aThCsl Ha CTEPAKEHbKAX M BCE OCTaJIbHbIE MATrHUTUKH, OTTAJIKUBASACH APYT OT Apyra. OTa
MO/JI€JIb JIyUllI€ BCETO MIUTFOCTPUPYET MOBEIEHUE MOJIEKYJI:

a) UAeaIbHOIo raza 1 KUIAKOCTH

0) TBEpOTO TENA +

B) MJICAJILHOTO ra3a

19. Kakoe 13 yTBep:kJ1€HUI CIpaBeUINBO AJIs JKUJIKOCTEH:

a) MOJIEKYJIbI XKHMJIKOCTH 00Pa3yIOT MEPUOJUUHYIO PELIETKY

0) )KHIKOCTb COXpaHseT hopMy

B) )KHJIKOCTh COXpaHseT o0beM +

20. Kakoe 13 yTBep:K/IeHUI CIPaBeIMBO I AKUJAKOCTEH:

a) MOJIEKYJIbI )KHMJIKOCTH 00Pa3yIOT MEPUOJUUHYIO PELIETKY

0) XxapaKTepHOE PacCTOSTHUE MEKIY MOJIEKYJIaMH KUAKOCTHU IO MOPSIKY BEIUUMHBI COBIAAAET C
pasmMepamMM caMHX MOJIEKYI +

B) JKHJIKOCTBH COXpaHseT Gopmy

21. ®uznyeckoe COCTOSIHUE BEIIECTBA, 3aBUCALIECE OT COOTBETCTBYIOLIETO COUETaHUS
TEMIIEPATYPbI U JTaBJICHUS:

a) arperaTHoe COCTOsiHUE +

0) am(opHOE COCTOsIHNE

B) aMOp(hHOE COCTOSIHUE

22. TpaaAMLIMOHHO BBIAEISIOT ... arPEraTHbIX COCTOSHUS:

a)4

0)3+

B) 2

23. OHO U3 arperaTHbIX COCTOSIHUIM:

a) MATKOE

0) TpagUIIMOHHOE

B) TBEpIOE +

24. OHO U3 arperaTHbIX COCTOSIHUIM:

a) XapaKTepHoe

0) xuaKoe +

B) TATYyYEe

25. OgHO U3 arperaTHeIX COCTOSIHHM:

a) napsiee

0) obmiee

B) razoobpazHoe +

26. K arperatHbIM COCTOSIHUSIM IPUHATO MPUYUCIIATH TaKXKe:

a) MEeTaJlIbI

0) mazmy +

B) IJIACTHUK

27. B TBEpJIOM COCTOSIHUU BELIECTBO COXpaHseT Kak GopMy, Tak u:

a) 00BEM +

0) maccy

B) HE COXpaHSET HUUETO



28. B aMmop(HBIX TeNax aTOMbI KOJEOTIOTCS BOKPYT ... PACTIOJIOKEHHBIX TOYCK:
a) IpsIMO

0) yeTko

B) XaOTHYECKH +

Kpurepun ouneHuBanmsi:

Mesnee 19 19-21 OaioB 22-25 26-28 0ayuIoB

2 3 4 5

Tema. OCHOBBI MOJIEKYJISIPHO KHHETHYECKO  Teopuu
WHucTpyKus: 3aJaHue COCTOUT U3 8§ BOIIPOCOB C BBIOOPOM OJHOTO MIIM JBYX
MPAaBUIIBHBIX OTBETOB. BbIOEpHUTE MPaBUIIBHBIN OTBET M MOSCHUTE Balll BEIOOP. 3a MPaBUIIbHBII
OTBET BhI Mojy4aete 3 Oajuia, 3a He npaBuiIbHBIA () 6aIoB.
3aganus:
1. Kakoe u3 yTBepkJ1eHUH NPaBUILHO?
A. Inddy3us HabmogaeTcsi TONBKO B Ta3axX U KHUIKOCTSX.
B. Iuddy3us nabmarogaercs TOIbKO B TBEPAbIX TENaX.
C. Iuddy3us HabmrogaeTcs B ra3ax, KUJIKOCTIX U TBEPABIX TeJax.
1A
2)B
3)C
4)uu A, au B, au C

2. Kakoe u3 yTBep>KIeHHM CcripaBeAIuBO I KPUCTAJUIMYECKUX TEN?
1) Bo BpeMsl IUIaBIeHUS TeMIIepaTypa KpucTaiia U3MEHseTCs

2) B pacroyIO)XEHUU aTOMOB KPUCTAJJIa OTCYTCTBYET MOPSIIOK

3) aToMbI KpUCTaJlIa PACIIONOKEHBI YIOPSAA0UEHHO

4) arombl CBOOO/IHO MIEpEMENIAtOTCs B Mpeiesiax Kpucrasia

3. B mporecce nepexojia BelecTBa U3 XKHUIKOTO COCTOSHUS B KPUCTAJUIMUECKOE

1) CyIIecTBEHHO YBEIMYUBACTCS PACCTOSHUE MEXKIY €r0 MOJIEKYIaMH

2) MoJIeKyJbl HAUMHAIOT MPUTITUBATHCA APYT K APYTY

3) CyLIECTBEHHO YBEINYUBACTCS YHOPSIOUYCHHOCTh B PACIIOI0KEHUHU €r0 MOJICKYJT
4) cylIeCTBEHHO YMEHBIIIAETCS PACCTOSTHUE MEKIY €r0 MOJIEKYIaMH

4. ITpu morpeMe BBEPX MOPIIHS B HWJIMHIPE BOJTHOTO HACOCA BOJIA TIOAHUMAETCSI BBEPX BCIIE]
32 HUM [I0TOMY, YTO

1) atmocepHOe gaBieHne CHapYXH OOJIbIIIe JaBICHHS pa3peKeHHOI0 BO3AyXa B LIMJIUHAPE Ha-
coca

2) )KUJIKOCTh 00JIaJae€T CBOMCTBOM PACIIMPEHUS U 3aMOJHAET JI000€ IMyCTOE MPOCTPAHCTBO

3) mycToii cocy/ BTATUBAET BOAY

4) Bo3ayx 00JagaeT ClIOCOOHOCTHIO 3aMOIHATh MycTOTY. OH CTPEMHTCS B IIMIUHAP Hacoca U
BTAJIKMBAET TYy/1a HAXOJALIYIOCS HA €ro IyTH BOAY

5. Kakue U3 yTBep:KJIeHHH CIIpaBeIUBBI JUIs )KUIKOCTEH?

A) XapakTepHOe pacCTOSTHIE MEXKTy MOJIEKYJIaMH JKUIAKOCTH IO MOPSIIKY BETHYUHBI COBITA/IaET
C pa3MepaMu CaMUX MOJIEKYII

b) XKuaxocts coxpanser popmy

B) XKunkocts coxpanser oobem

I') Monexyibl >KHAKOCTH 00pa3yroT NEPHOIUIHYIO PEIIETKY




)Aul
2)burl
3)AuB
4)buB

6. SIBnenne nupdy3un B KUIKOCTIX OOBSICHAETCS TEM, YTO MOJIEKYIIbI JKUAKOCTEH
1) oTTasNKMBaOTCS APYT OT Apyra

2) K0JIeOIIHOTCSI OKOJIO CBOMX IOJIOKEHUI paBHOBECUS

3) nputAruBaroTcs Apyr K Apyry

4) MOTyT XaOTHYHO MepeMelaTbes 1o 00bEMY

7. BpOyHOBCKUM JIBUKEHUEM Ha3bIBaeTCA

1) ynopsiioueHHOE IBUYKEHUE CIIOEB KUJKOCTH (MM ra3a)

2) ynopsii04€HHOE ABMKEHUE TBEP/IbIX YACTHI] BEIIECTBA, B3BEIIEHHBIX B KMJIKOCTH (MU rase)
3) KOHBEKLIMOHHOE ABUKEHUE CJIOEB KMJIKOCTH IIPU €€ HarpeBaHUU

4) XxaoTHUYeCKOe ABM)KEHHE TBEP/IbIX YACTUL] BEIIECTBA, B3BEILICHHBIX B )KUJKOCTHU (MJIU rase)

8. Mogens, ciyxaias A7 JeMOHCTPALMA BHYTPEHHET0 CTPOSHHUS TeJl, YCTPOEHa CIEAYIOLUTUM
00pa3oM: B THO MPSMOYTOJILHON KOPOOKH BOTKHYTHI OJTMHAKOBBIC YIIPYTHE BEPTHKAIBHBIC CTEP-
JKEHbKH, Ha KXl U3 KOTOPBIX HACAXXEH MAarHUTUK B BUC IUIOCKOH TabseTku. [locne npuse-
JICHUS OJTHOTO W3 MAarHUTHKOB B KOJICOATEITLHOE BUKCHIE BCKOPE HAYMHAIOT XaOTHYECKH KOJIe-
0aTbcsl Ha CTEPKEHbKAX M BCE OCTATbHBIE MATHUTHKY, OTTAIKUBASICH IPYT OT Apyra. ITa MOJAeIb
Jy4Iie BCEro WITIOCTPUPYET MOBEICHUE MOJIEKYJT

1) uneanpHOTO Ta3a

2) )KUJKOCTH

3) TBEépHOrO TENA

4) ueanbHOrOo ra3a u KUJAKOCTH

OTajoH OTBETa

1. Pemenue.

Juddysus — 3T0 mporecc B3aMMHOTO TPOHUKHOBEHUS MOJIEKYJI OJTHOTO BEIIECTBA MEXKIY MO-
JIeKyJaMHU APYToro 3a CUeT TEIJIOBOro JBM)KEHUs. TeroBoe ABUKEHHE MOJIEKYJI MPHUCYILE BCEM
arperaTHBIM COCTOSTHHSIM, TaK uTo AUQQy3us HaOIIOAAETCS U B Ta3axX, U B )KUIKOCTSX, U B TBEP-
JIBIX TENax.

[TpaBuibHBII OTBET: 3

2. Pemenue.

Kpucrann — 310 arperaTHoe COCTOSTHUE BEILIECTBA, KOTOPOE XapaKTEPU3yeTCs CTPOTHM MOPSII-
KOM pacIioJIOKEHUSI aTOMOB. ATOMBI B KPUCTAJLIaX HE MOTYT CBOOOJIHO MepeMenaTbes, Koaeo-
JSICh OKOJIO Y3JIOB KPUCTAIUTMYECKON pelieTki. Bo BpeMs TutaBlieHus TeMIIepaTypa Kprcrauia
HE MEHSETCs, BCS MOCTYIAOIask SHEPTUsl UJIEeT Ha pa3pylIeHne KPUCTAITMUECKON PEIIeTKH.
BepHo yTBepxkaenue 3.

[TpaBuibHBIN OTBET: 3.

3. Pemennue.

B mporecce nepexosa BemecTBa U3 JKHUAKOTO COCTOSHUS B TBEPI0€ MTPOUCXOIUT MOCTPOCHUE
KPUCTAJTHIECKOH PEIIETKH, a 3HAUYHT, CYIIECTBEHHO YBEIIMIUBACTCS YIOPSIAOYEHHOCTh B pac-
MOJIOKEHUU MOJIEKYJT BELIECTBA.

IIpaBunpHBIN OTBET: 3.

4. Pewenue.

[Tpu morpeMe BBEPX MOPIIHS B IMIIMHAPE BOSHOTO HAcOCa BOJIA IIOAHUMAETCS BBEPX BCIIE 3a
HUM [I0TOMY, YTO aTMOC(EpHOE JaBlieHHE CHApY>KU OOJIbIIIe JaBIEHUS pa3peKeHHOT0 BO3/lyXa B
LWIMHAPE HAacoca, M 3Ta Pa3HOCTh JaBJIECHUH «BAABIMBACT» BOY B IIMIIMHAP. BepHO yTBepkae-
Hue 1.



ITpaBuibHBIN OTBET: |

5. Pewenue.

Monexyiibl 5KHUAKOCTH I0CTaTOYHO TJIOTHO YITaKOBaHbI, TaK UTO yTBEpKIAeHUE A BepHO. B cuty
IUIOTHOM YITAKOBKHU U IOCTAaTOYHO CHJIBHOTO B3aMMOJACHCTBUS MEXKAY MOJIEKYIaMHU, HKHUIKOCTH
MpaKkTUYECKH HecokuMaeMbl. Kak cienctBue, oHU cOXpaHstoT 00beM. MoJIeKyJIbl JKUJIKOCTH
BEJIyT TaK Ha3bIBaeMbIi "KOYEBOM 00pa3 )KU3HU'", OHU MOT'YT NEPEXOIUTh U3 OJTHOTO TOJIOKCHUS
B JIPYTO€, 3TUM 00ECIICUNBACTCS TEKYUECTh )KHUIKOCTEH, TAKIM 00pa3oM, JKUIKOCTH HE COXPaHs-
10T opmy. YTBepkeHue I OTHOCUTCS K KpUCcTaUIMYecKuM TestaM. OKOHYaTeIbHO, BEPHBIMU
SABJISIFOTCS yTBEpKIeHust A u B

6. Pewenue.

Juddy3ueit Ha3pIBaeTCS MPOIIECC B3AUMHOTO TIPOHUKHOBEHUS MOJICKYJT OJTHOTO BEIIIECTBA
MEX1y MOJIEKYJIaMU JAPYTOT0, MPUBOASIINN K CAMOIIPOU3BOJILHOMY BbIPaBHUBAHHIO UX KOHIICH-
Tpauui o BCeMy 3aHUMaeMOMy 00BEMY. MOJIEKyIIbI KUIKOCTH MOTYT XaOTUYHO MEPEMEIATHCA
1o o0beMy (OHU BeayT "KoueBoi o0pa3 ku3HHU"). IMEHHO 3THM U 00BSICHACTCS IJIaBHBIM 00pa-
30M siBlicHUE MU QYy3Un B KUIKOCTSX.

7. Pemenue.

BpoyHOBCKMM JIBUKEHHEM HA3bIBACTCSl OCCIIOPSAI0YHOE JBUKEHUE MUKPOCKOTTMYECKUX, YACTHI]
TBEPAOro BerlecTBa (MbUTMHKY, KPYITUHKH B3BECH, YACTUYKH MBUIBIBI PACTEHUS U TaK Jajee),
BBI3BIBAEMOE TEIUJIOBBIM JIBH)KCHHEM YaCTHIL )KUJIKOCTH WM raza. BepHo onpenenenue 4.

8. Pemenue.

JlanHas MozieIb JTydlilie BCEro IEMOHCTPUPYET MOBEACHUE MOJIEKYJ TBEPAOTO TeJla, TOTOMY YTO
MMEHHO B JaHHOM arperaTHOM COCTOSIHMM YaCTHIIBI COBEPILIAIOT Majble KOJeOaHusi BOKPYT I0-
JIO)KEHUH paBHOBECHS, HE TIEPEMEIIasiCh 110 00beMy Tea.

[IpaBunbHBIN OTBET: 3

Kpurepun onenuBanmsi:

Meunee 17 17-18 OauioB 19-21 22-24 0ayuioB

2 3 4 5

3amaHusi ¢ BHIOOPOM OTBETA
1. Kak Ha3pIBaeTcs TaKT, IpU KOTOPOM ropsiuasi CMECh B LIMJIMHJPE ABUraTessl BHYTPEHHETO
cropanus Bocuiamenserca? 1) Bnyck 2) Cxartue 3) Pabounii xon 4) Beimyck
2. B xakux Tenax MOJIEKYJIbl PacolaraloTcs MapajuieabHo APYT IPYTy, HO OecriopsJ04HO
CABUHYTHI BJIOJIb CBOMX OCEH OJIHA OTHOCUTENBHO IPYroi Ha MPOU3BOJIbHbBIE PACCTOSHUS?
1) xpuctamisl 2) amopdHbie Tena 3) KUAKUE KpUcTauibl 4) ra3oo0pa3Hble Tena
3. Kakas u3 ¢popmyi BeIpaxkaeT yJIeIbHYIO TEIUIOTY MapooOpa3oBaHUs )KUIAKOCTH?
DmQA=2)Vmp=3)100%ua=-ppd 4)Qr=m
4. HazoBwute nporiecc, Mpy KOTOPOM MPOUCXOJUT UCTIAPEHHE IO BCEMY 00bEMY KUIAKOCTH.
1) Ucnapenue 2) Kunenue 3) Konnencanus 4) Cyonumanus
OTMeThTe 3HAKOM «X)» BBIOpaHHBIM BaMu BapuaHT otBera. 1) [12) [13) [14) []
Bormpocsr
1. Kak 3aBUCHUT cpeHssl CKOPOCTh JBM)KEHUSI OPOYHOBCKUX YAaCTHI] OT TeMIepaTypbl?
2. Kakoii ra3 Ha3bIBaIOT UICAITEHBIM?
3. Mcnonb3yst CTaTUCTUYECKUNA METO/1, OOBSICHUTE MPOLECC KUITEHHS BOIBI.
4. brarogapsi KakoMy CBOMCTBY BOJIa B BOJOEMAX HE MPOMEP3aeT 10 JHaA?
5. OOBsicCHUTE SIBIIEHUE TUHAMUYECKOTO PAaBHOBECHUS MEXKIY ITapOM M KUIKOCTHIO B 3aKPBHITHIX
CoCyZax IpHU MOCTOSIHHOM TeMIeparype.
6. OOBsicHUTE TPOLIECC MCTIAPEHUS BOJbI B CTAKaHE, UCIIOb3Ys CTATUCTUYECKUN METO. 3a1aun
1. Kakoe Koi1MuecTBO TEII0Thl HEOOX0IMMO COOOIINTD, YTOOB! PAcIIaBUTh MPU HOPMAIbHOM
aTMoc(epHOM JaBICHUH KYCOK JIbJia Maccoi 3 Kr, Haxojsuerocs npu remmneparype —10 °C?




VY aenbHas TEIIOEMKOCTH Jbaa paBHa 2,1 kJ[x/(kr ¢ K), ynenbHas Terora miaBieHus Jiba —

3,4 « 105 [Ix/kr.

2. Haitnute KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS IIPH MPEBPALICHUU TTPU HOPMAJILHOM
atMocdepHom nasinennn 600 1 mapa, B3sitoro npu temneparype 100 °C B Boxy npu
Temreparype, paBHoi 25 °C? Y nenbHas TemaoTa napoodpa3oBaHus BoAbI paBHa 2,3 ¢ 106
Jx/xr, ynenpHas TermnoéMKocTh Boabl — 4200 Jx/(kreK).

3*. B cocyne ¢ Bogoit maccoii 10 xr Haxoautcst 5 Kr apaa npu Temieparype 0 °C u HopMaabHOM
atMocdepHoM naBiieHnH. CKOIBKO BOASIHOTO mapa, B3sToro npu 100 °C, Hy)KHO BITYCTHTh B
cocyl, 4TOOBI HArPETh €0 COJEPKUMOE 10 TeMnepaTypsl, paBHoit 60 °C? Y nenpHas
TermoéMKOCTh Bobl paBHa 4200 J[x/(kr  K), ynenpHas Terora miasieHus apaa — 3,4 * 105
JLx/kr, ynenpHas Temiora napoodpazoBanus Bojsl — 2,3 ¢ 106 J[x/kr.

4* Kakoe KOJIMYECTBO TEIUIOTHI BBIAECTUTCS MPU KOHICHCAIIUHU BOJISIHOTO mapa maccoit 0,1 kr
npu temneparype, pasHoi 100 °C, u nocienyromeM oxXaax1eHuu noiaydeHHon Boasl 1o 10 °C.
VY aenpHas TEI0Ta Mapoodpa3oBaHus BOJBI PU TeMIIepaType KUIEHUS 1 HOpMajlbHOM
aTMocdepHoM aaBneHnn paBHa 2,3+106 J[x/kr, yaenpHas TEIUIOEMKOCT BoAbl — 4,2 « 103
JIx/(xr * K).

5*. B Tepmoc ¢ 60bIIUM KOJIMYECTBOM BOJbI ITpH TeMiieparype 0 °C u HopManbHOM
aTMochepHOM MaBieHUH MOMecTUnu 1,5 Kr jbjaa npu temneparype, pasaoit —20 °C. Kakas
Macca BOJIbl 3aMEP3HET IIPU YCTaHOBJIEHUH TEIIOBOTO paBHOBECHUS B TepMoce? Y ienbHast
TEII0EMKOCTH JibJa paBHa 2,1 kJIx/(kr * K), ynenbHas temnorta riasienus jbpaa — 3,4 ¢ 105
JIK/Kr.

6. B sxapkuii IeTHUI IeHb OTHOCUTEIIbHAS BIIAXKHOCTh BO3yXa coctaBuia 50 % npu
temriepatype 25 °C. Uemy paBHa Macca BOASHOTO apa, coaeprkamierocs B 1 M 3 Bo3ayxa npu
3TOM Temmneparype?

IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COJAEPKAHME

Omnwupasich Ha MaTepHaibl Y9€OHMKA, CXEMBI M TPaQUKH JUIT H30IIPOIECCOB, YCTAaHABIUBUTD
T CBA3M MEXAY pPAa3IMYHBIMM TepMoAuMHaMuueckuMu (Q — komumdecTBO TemioTel, U —
BHYTpPEHHSs dHeprusi, A — padoTa) U MakpocKonuueckuMu napamerpamu (T — Temneparypa, p —
nasieHue, V - ooweMm). Ha 3TOoM sTame mpoBoauTcs aHanu3 aauabaTHOro Impoliecca, Kak
u3omnporecca (Q = const). Mccrnenyss Kaxkaplii H30mpoIecC B OTACTBHOCTH (M30XOPHBIM,
n300apHbIi, N30TepMUUECKUI 1 auabaTHBII), TPOBOIUTCS MOAPOOHBIN aHAIN3 YCTAaHOBIEHHBIX
B3aMMOCBSI3€ C TOYKHM 3peHus TepMoanHaMHuKH. WMHopmarmus oroOpaxkaercs B BHUIE
CTPYKTYPHO-JIOTHUECKON CXEMBI:
[TprMeHeHre nepBoro 3aKOHa TEPMOAMHAMUKH K M30IIpolieccaM



* Hyoxopioai Vo= const Hyorepasrsecxuh T = const
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JANICHIIL
Tect (momyroaue)
Bapuanrt 1

Wncrpykuus: 3aganue coctouT u3 18 Bompocos? 15 - ¢ BEIOOPOM OJJHOTO MPaBUIIBHOTO
oTBeTa. TpW OocTaBmIMXCA — peHIeHHE 3a/1a4 BriOepuTe MpaBWIIBHBIA OTBET W TOSCHUTE Balll
BbIOOp. 3a MpaBUJIBHBIN OTBET BbI MostydaeTe | Oana, 3a He npaBuibHbINA 0 Oansos. 3a peuieHue
3amaun 5 0ayuios, 16 u 17 3amanua no 4 Oaia.

1.YT0 Ha3BIBAIOT MEXAHUYECKAM JIBHKEHUEM Teia?

a)BceBo3MOKHBIE H3MEHEHHS, POUCXOIAIINE B OKPYKAIOIIEM MUPE.

0)/3MeHeHne ero MOoJ0KEeHHS B TPOCTPAHCTBE OTHOCUTENIBHO APYTUX TEJ C TEUEHUEM BPEMEHH.
B)/IBI>KEHUE, TPU KOTOPOM TPACKTOPUH BCEX TOUEK TeJa aOCOIIOTHO OJIMHAKOBHI.

2. 3a mepBslii yac aBTOMOOWIB poexan 40km, 3a ciexyromue 2 yaca emé 110xkm. Haitnure
CPEIHIOI0 CKOPOCTh IBMKEHUS apTomMoOmst. a)40 km/a  6) S0 km/au  B) 110 km/u
r)150 xkm/u

3. JIBuokeHue Tena 3a1aHo ypaBHeHHeM: x=60+5t-10t2. HauaneHas cKOpOCTh JABMKEHHS Tea =
, €r0 YCKOpEHHE = , TepemelneHue 3a lc =

4.Teno MBUTAIOCH paBHOMEPHO HA yYacTKe C, ycKopeHue Ha y4dactke 0-5c¢ =

5.Ipyxuny xéctrkocthio 40H/M cxxanu Ha 2cM. Crita ynmpyrocTu paBHa:
a)80H ©6)20H B)8H 1r)08H nm)02H

6.Kyna HanpaBieH BekTOp UMITyibca Tena?



a) B HAaIlpaBJICHUM JBUKECHUS TeJa 0) B HaNpaBJICHUH YCKOPEHUS Tea;
B) B HANpaBJICHUU JIEHCTBUS CHIIbI T') UMITYJIBC TeJla — CKaJIIpHas BeJINYMHA.

7. K yeMy IpuIJI0OKEH BEC Tejla MyXH, TOJI3YIIEH 1O OTOJIKY?
a) MOTOJIKY 0) mony B) K Myxe r) Jankam

8.Ha kaxoii BeIcOTe MOTEHIIMAIbHAS YHEPTUs Teaa Maccoit 3 kr paBHa 60 JIx?
a)2 M 0)3m B) 20 M r60m 1) 180m

9.Yto gBigeTcs JUIIHUM B 3-X noj1oKeHusx MKT
a) BCE BEILECTBA COCTOSIT U3 YACTHI] 0) YacTHIIbI IBMXKYTCS OECTIOPSI0IHO
B) YACTHIIBI IPYT C IPYTOM HE COYAAPSIIOTCS  B) NMPU JBM)KCHUU YaCTHUII B3aUMOJICHCTBYIOT

JIPYT € IPyToM

10.Macca renus B cocyne paBHa 4 1. CKOJIbKO aTOMOB IeJiis HaXOJUTCs B cocye? (MosipHas
Macca renus 4 1/MoJib) a)102  6)4*10% B)6¥10%% 1) 12*%102 1) 24*10?°

11. Kak u3MEHUTCS 1aBICHUE UICAIFHOTO ra3a, €ClI CPeIHssA KBaJpaTHIHas CKOPOCTh
MOJIEKYJ YBEIMUUTCS B 3 pa3a?  a) yBeJMYMUTCS B 9 pa3 B) yBeIMUMTCA B 3 paza  a)
YMEHBIIHUTCS B 9 pa3 B) yMEHBIIUTCS B 3 pas3a

12. Kakoe 3HaueHue temnepatypsl o mkaine Llenscus coorBerctByet 300 K no abconroTHoM

mwkaie Kenssuua?
a) -573°C  0) -27°C B) +27°C 1) +573°C

13.IIporuiecc, mMPOUCXOMSAIIMNA IPU TIOCTOSIHHOW TEMIIEpaType, Ha3bIBACTCH. ..
a)u300apHBIM  0)U30TEPMHUUECKUM B)U30XOPHBIM  T)aanadaTHBIM

14. Onpenenute paboTy naeanbHoro raza Ha yuactke 1—2: a) 1 [k 6)2 JIx B)40 Ix 1)
80 Jbx  m) 200 JIx

. Ila
e T
3 ———1{————4‘2—
e —
D S
0 10 20 Bl

15.0npenenure napjieHne 0JJHOATOMHOTO HIEAIbHOTO ra3a ¢ KOHIeHTparuei Momexyn 1021m3
npu temneparype 100K.  a) 1,38 [1a 6) 1001Ta  B)138T1a 1) 10%Tla

15. TennoBast MalIMHa 3a MKJI OT HarpeBarTess NoiaydyaeT KoandecTBo Ternaotsl 100 [k u
otnaet xonoqwibHUKY 75 JIx. Uemy paBro K.II.JI. mammHbI?
a)75%  0)43% B) mpumepHo 33% r) 25%

16.Ckakoii cuiioil npuTArMBaroTCs JABa BaroHa Maccoi mo 80T KaXk/bli, €CIIM PACCTOSHUE MEXKTY
HumH 1xkm?( G= 6,672 * 10-11 Hm2/kr2)

17. 3agaua: paboumii ¢ yckopeaneM 1m/c? TamuT o G6€TOHHOMY TIONY TPY3, IPUKIAALIBAS TIPH
stoM cuity 250H. Haiiaure maccy rpysa, ecinu Ko3QpQHUIUEHT TpeHuUs L rpy3a 00 M0JI COCTaBIISET
0,15.

18. Tlouemy B rapake MIUHBI KOJIEC aBTOMOOMIISI HAKAYMBAIOT BO3TyXOM JI0 OOJIBIIETO JIaBJICHUS,
YeM JIETOM?



1. HopMbl olieHHBaHUS: samaaus Nel-15 - 1 Gamn
3amanus Nel® — 2 6amna
3aganue Ne 16,17 - 4 Oanna

Banasl OueHnka
12-17 6amnoB 3
18-25 6annos 4
26-28 0ayuIoB 5
OTBETHI:
1213 4 516 |7 |8]9 |10|11|12 |13 |14 |15 |16 17 18

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

Tect (momyroaue)
BapuanT 1

1.910 Ha3pIBalOT MEXaHUYECKUM [IBUKEHUEM Tema?

a)BceBo3MoOKHbIE H3MEHEHMSI, TIPOUCXOIAIINE B OKPYKAIOIIEM MUPE.

6)/I3MeHeHMe ero MoJI0KEHUs B IPOCTPAHCTBE OTHOCUTENBHO JIPYTUX TEJ ¢ TEUEHHUEM BPEMEHHU.
B)/IBMKEeHHE, TPH KOTOPOM TPASKTOPHH BCEX TOUEK TeJla a0COITIOTHO OMHAKOBBI.

2. 3a mepBsIif yac aBTOoMOOMIIb TIpoexain 40km, 3a crneayromue 2 yaca emé 110km. Haitaure
CPEIHIOI0 CKOPOCTh ABMKEHUS aBTOMOOWIS.  a) 40 km/4 6) 50 km/u  B) 110 kM/g
r)150 xkm/u

3. JIBwKeHne Tena 3a1aH0 ypaBHeHHeM: Xx=20+4t- 4t2. HauanbHas CKOPOCTB JIBUKEHHS TENa =
, €T0 YCKOpEHHUe = , IepeMeleHue 3a lc =

4.Teno nBuranoch paBHOMEPHO Ha y4acTKe C, YCKOpeHue Ha ydactke 11- tc =
M/c?.
(uepHblil TpaduK)

A-Nmifc

h 4

5 Ilpyxuny xéctrkoctbio 40H/M cxxanu Ha 2cM. Cunia yrpyrocT paBHa:
a)80H ©6)20H B)8H 1r)08H nx)0,2H

6.Kyna HampaBieH BEKTOp UMITyJIbca Tena’?
a) B HaIIpaBJICHUHU JBVKCHUS TeIa 0) B HaIIpaBJICHUU YCKOPEHUS Tea;

B) B HANpaBJICHUU JIEHCTBUS CHIIbI ') UMITYJIBC TeJla — CKaJIIpHas BeJINYMHA.

7. K yeMy IpuIJI0KEH BEC TeJla MyXH, TTOJI3YIIEH MO MOTOJIKY?




a) OTOJIKY 0) moiry B) K MyXe r) Jankam

8.Ha kaxoii BeIcOTE MOTEHIMaIbHAs YHEPTUs Teaa Maccou 3 kr paBHa 60 J[x?
a)2 M 0)3m B) 20 M r60m 1) 180m

9.Yto gBigeTcs JIUIIHUM B 3-X nojoxeHusx MKT
a) BCE BEILECTBA COCTOSIT U3 YACTHI] 0) YacTHIIbI IBMKYTCS OECTIOPSI0IHO
B) YAaCTHIIBI IPYT C IPYTOM HE COYAApSIFOTCS  B) NMPHU ABMIKEHUU YACTHIBI B3aUMOJCUCTBYIOT

JIPYT € IPyToM

10.Macca renus B cocyne paBHa 4 r. CKOJIBKO aTOMOB rejiis HaXoauTcs B cocyne? (MomsipHast
Macca renus 4 1/MoJib) a)102  6)4*10%° B)6*10%% 1) 12*¥102 1) 24*10?°

11. Kak u3MEHHUTCS 1aBICHUE UICAIBHOTO ra3a, €ClIM CPeIHss KBapaTHYHas CKOPOCTh
MOJIEKYJ YBEIMUUTCS B 3 pa3a?  a) yBeJUUMUTCS B 9 pa3 B) yBeIMUMTCA B 3 paza  a)
YMEHBIIUTCS B 9 pa3 B) yMEHBIIUTCS B 3 pas3a

12. Kakoe 3HaueHue temnepatypsl o mkaine Llenscus coorBerctByet 300 K no abconroTHoM

mwkaie KensBuua?
a) -573°C  06) -27°C B) +27°C 1) +573°C

13.IIpouiecc, mMPOUCXOMSAIIMNA IPU TIOCTOSIHHOW TEMIIEpaType, Ha3bIBACTCH. ..
a)u300apHBIM  0)M30TEPMHUECKUM B)U30XOPHBIM  T')aJina0aTHBIM

14. Onpenenute paboTy UacaIbHOTO ra3a Ha yyactke 1—2: a) 1 [k 6)2 JIx B)40 [Ix 1)
80 Jx ;) 200 Jx
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15.0npenenure napjieHne 0JHOATOMHOTO HIEAIbHOTO ra3a ¢ KOHIeHTparuei momexyn 1021m3
npu temmeparype 100K.  a) 1,38 [1a 6) 1001Ta  B)138T1a 1) 10%TIa

15. TennoBast MalMHa 3a LMKJI OT HarpeBartess NoiaydyaeT KoaudecTso Teraotsl 100 [k u
otnaet xonoaunsHuKky 75 JIx. Yemy pasno K.I1.JI. mamnubl?
a)75%  0)43% B) mpumepHo 33% ) 25%

16.Ckakoii cuiioil npuTArMBaroTCs ABa BaroHa Maccoil mo 80T KaXK/bli, €CIIM PACCTOSHUE MEXKTY
HumH 1xkm?( G= 6,672 * 10-11 Hm2/kr2)

17. 3agaua: paboumii ¢ yckoperneM 1m/c? TamuT o G6€TOHHOMY TIONY TPY3, TPUKIAALIBAS TIPH
stoM cuity 250H. Haiiaure maccy rpysa, ecinu k03 pHUIHMEHT TpeHus L rpy3a 00 MoJI COCTaBIIsET
0,15.

18. TTouemy B rapake MIMHBI KOJIEC aBTOMOOMIISI HAKAYMBAIOT BO3yXOM JI0 OOJIBIIETO JaBICHUS,
YyeM JeToM?
OTBETHI:

1123 4 5|67 18]9 14 |1 | 16 17 18

[EEN
[EEN

12

-




0|6 10:4; pb- rlalr |alB|B|la|B |0 |B |a |04%*10- | 100
2 9:04 6

1. Hopwmsl ouieHuBaHusA: 3aganus Nel-15 - 1 6ann
samanus Nel® — 2 Oamna
saganue Ne 16,17 - 4 b6amna

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

Tema: DiIeKTPOMAarHUTHbIE BOJIHbBI

HMHceTpykums: TeCTbl COCTOAT U3 6 3a/1aHuil, ¢ BBIOOPOM OJHOI'0 MPaBUIIBHOTO OTBETA IEPBbIE
yetbipe 3ananus, Bl u Cl ato 3agaun. Ilpexnae, 4em NpUCTYIUTH K €r0 BHIIOJIHEHHUIO,
NOlyMalTe, B 4YEM 3aKJIFOYAETCS CMBICH 3a/1aHUS

3a npaBUIIBHBIM OTBET Ha BONpPOCHI— 1 Oal. BEpHOE pEelIeHHE 33Ja4d BBICTABISIETCA S5
6asu1oB.

3a He MpaBWIbHBIA OTBET HA BONPOCHI WJIM HEBEPHOE PEILLEHUE 3aJaud BBICTABISETCS
oTpuLaTesnbHas oneHka — 0 6asos.

Bapuanrt 1

Al. OGHapy:XeHHE U ONpeieSIeHUE MECTOHAX0XK/IEHUSI O0BEKTOB C MIOMOIIBIO PaIMOBOJIH
Ha3bIBAIOTCS:

1) panuoactpoHomueit

2) paInoCBsI3bI0

3) paaroBeaHueM

4) panuonokanuen

A2. YtoObl U3MEHUTH AUHY BOJHBI ¢ 50 Ha 25 M, eMKOCTh KOHTYpa HYKHO:
1) ymeHbLINTS B 2 pa3a

2) yMeHbBIIUTH B 4 paza

3) yBenu4uTh B 2 paza

4) yBenuuuts B 4 pasza

A3. PannoBonHamMu, oru0aronMMi MOBEPXHOCTh 3€MIIH U JAOIIMMH YCTOHYHMBYIO PaJUOCBS3b,
ABIIIOTCS BOJIHBIL:

1) AnuHHBIE U CpEeTHUE

2) cpeanue

3) KopoTKue

4) yIbTpaKkopOTKUE

Al. Yto Takoe 3yieKTpoMarHuTHast BOJIHA?

1) pacipocTpansoleecs B IPOCTPAHCTBE IEPEMEHHOE MArHUTHOE T10J1€

2) pacnipocTpaHsIoLIeecs B IPOCTPAHCTBE NIEPEMEHHOE IIEKTPUUECKOE T10JIE

3) pacnpocTpaHsolieecs B IPOCTPAHCTBE IIEPEMEHHOE IEKTPOMArHUTHOE 10J1e
4) pacnpocTpaHsIOLIEECs B IPOCTPAHCTBE MATHUTHOE 110JIE



B1. Ha xakom quana3zoHe BOJH paboTaeT paauorepeiaTIiK, €Clid eMKOCTh ero Koiae0aTeIbHOro
KOHTypa MOXeT MeHATbCsI oT C1 = 60 nd no C2 = 240 nd, a urayktuBHOCTH L = 50 MK['H?

C1. Kakum MoXxeT ObITh MAaKCUMAaJIbHOE YHCIIO HMITYJIBCOB, UCITyCKaEMbIX PaAHOIOKATOPOM 3a
Bpems t = 1 ¢, Ipu pa3BeIbIBAaHUU LI€TIU, HaXOols1Ielcs Ha paccTosIHUM S = 30 KM OT Hero?

Bapuant 2

Al. DiileKTpOMarHuTHas BOJIHA SIBIISIETCS:
1) mnockoit

2) nonepe4yHon

3) mpo10TbHOM

4) cepuueckoit

A2. Ilpu yBenMUEHNH YacTOTHI M3JIy4EHHsI SJIEKTPOMArHUTHBIX BOJIH B 2 pa3a usiy4aeMasi B
€MHUILY BPEMEHU YHEPTUSL:

1) yBenuuutes B 2 pasza

2) yBenuuuTcs B 4 paza

3) yBenuuutesd B 8 pa3

4) yBenuuutcs B 16 pa3

A3. [Ipu yMeHbIIEHUH YaCTOThI U3JIyUYEHUS 3JIEKTPOMArHUTHBIX BOJIH B 2 pa3a U3j1ydyaeMas B
€/IMHUILLY BPEMEHU SHEeprus:

1) ymenbiuTcs B 4 pasza

2) yBenuuutcs B 4 pasza

3) ymeHb1uTCs B 8 pa3

4) ymenbiutcs B 16 pa3

A4. YtoObI B 3 pa3a yMEHBIUIUTh YaCTOTY BOJIHBI, U3 Ty4aeMOi KOHTYPOM, HHAYKTUBHOCTb
KaTYyIIKH HY)KHO:

1) ymeHbIIUTH B 3 paza

2) yBenu4uTh B 9 pa3

3) yMeHbIIUTH B 9 pa3

4) yBenuuuTh B 3 pasza

B1. Kakyo 3/1eKTpOeMKOCTb JTOJIKEH UMETh KOHIEHCATOP, YTOObI KOJIeOaTeNbHbIN KOHTYp
paIuoNpUEMHHUKA, COCTOSIINN U3 3TOT0 KOHAEHCATOpa M KaTyIIKK ¢ MHAYKTUBHOCTHIO L = 10
MI'H, 6b11 HacTpoeH Ha BoJaHY A = 1000 m?

C1. Onpegenure eMKOCTh BO3IYIITHOTO KOHJIEHCATOPa KOJIeOaTeTbHOTO KOHTYpA, €CIIN
W3BECTHO, YTO MPH UHAYKTUBHOCTU L = 10-2 I'H KOHTYp HAacTpOEH B Pe30HAHC Ha
AIIEKTPOMArHUTHBIC KOeOaHus ¢ THHON BOMHBI A = 300 M. OnpenenuTe pacCTOSHUE MEXTY
MJIaCTUHAMU KOHJIEHCATOPa, €CIIH IUIONIa/lb KaXA0U MIAacTUHBI S = 25,4 cm2.

JTAJIOH OTBETOB

Bapmuanr 1 Bapuanr 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 C1. 2,5 n®; 8,85 mm

LIxana oyenku o6pa3z06amenbHuIX 00CMUNCEHULL

IIpOLEHT Pe3yNBTaTUBHOCTH (IIPABUIIBHBIX Ouetika ypoBs OArOTOBKH
OTBETOB) 0au1 (OTMeTKa) BepOaJIbHBII aHATIOT
OTIIMYHO
XOPOILO
VIOBJIETBOPHTEILHO
menee 70 HEYJIOBIETBOPUTEILHO

CI/ITyaIII/IOHHI)IG 3aJaHusAd (I/IJII/I KOMIIECTCHTHOCTHO-OPUCHTHPOBAHHBIC SaHaHI/ISI)

Bapuant 1 1. YJIbTPA3BYKOBOE UCCJIEAOBAHMUE.

[IpounTaiite Tekc. OTBETbTE Ha BOIPOCH MOCIE TEKCTa. Bo MHOTHX cTpaHax € MOMOIIBIO
YIBTPa3ByKa MOXKET OBITh MOJIYYEHO U300pakeHre 110/1a (pa3BUBAIOIIETOCS MIIAJICHIIA) B yTpoOe
matepu (B Poccum 510 HaszwiBaeTcs Y3UM — ynbpTpasBykoBoe wuccienoBaHue.). Bo Bpems
WCCIICIOBAHMSI JIOKTOp TMEpEeMEIaeT yCTAaHOBKY IO XKMBOTY MAaTepu TaK, YTO YIBTPAa3BYKOBBIC
BOJIHBI PACIpOCTPAHSIOTCS BHYTPH, OTPa)Kasich OT MOBEPXHOCTHU Mioja. OTpa)keHHbIE BOIHBI
BO3BPAILAIOTCS, YIABIUBAIOTCS YCTAHOBKOM M (OpMUPYIOT 00pas3.

Bonpoc 1: s Toro, 4toObl cdopmupoBaTh H300pakeHHe (00pa3), yIbTpa3BYKOBas
YCTAaHOBKA JIOJDKHA BBIYHMCIWTH PACCTOSHUE MEXIY IUIOJOM M 00JacThio TpoObl. BosHbI
yIbTpa3ByKa ABUTAIOTCA Yepe3 )KUBOT B ckopocTh 1540 M/c. Kakoe n3aMepeHne ycTaHOBKa JOIKHA
c/eNaTh, YTOObI MOKHO OBLJIO BBIYUCIISATH PACCTOSTHHE?

Oranon: 1. JlomkHO OBITh U3MEPEHO BpEeMs PACIpPOCTPAHEHUS YIbTPA3BYKOBOW BOJHBI OT
poOkI 70 MI0Ja U 00paTHO.

Bompoc 2: M3oOpakeHue Imiofga MOXKET Takke OBITh MOIYyYeHO C HCIOJIb30BaHUEM
PEHTTCHOBCKOTO W3Ny4deHHs. lloyeMy IKEHIIMHA [OJDKHA H30erarb IOABEpPraTh JKUBOT
PEHTI€HOBCKOMY M3JIy4EHUIO B Te€UeHUE OepeMEeHHOCTH?

OtanoH: 2. PEHTreHOBCKOE U3JIy4eHHE OMACHO IS IUI0A.

Bomnpoc 3: I'ne noMumMo MeTUITUHBI HCTIONIB3YETCS YyIAbTPa3BYK.

OtanoH: 3. YAbTpa3ByK UCIONB3YIOT JIETYYUE MBIIIIH.

3AJJAHUE Ne 3 (npaxmuueckoeo xapakmepa)
Yca0Bus BHINOJIHEHHS 3a1aHus
1. MecTo (BpeMsi) BBITIOTHEHH 3a1aHus - kaOuHeT Nol8
2. MakcuManbHO€E BpeMsl BbINIOJHEHU 3a1aHus: 30 MUH.
3. Bbl MOXeTe BOCIIOJIb30BaThCsl OyMaroil, pyukoi, KOMITbIOTEPaMHU.




COopHHEK 3a7a4 10 GU3HKE
3amada Ne 1.

Kosst 10BMI 1€BUOHOK, OKYHAJT UX B JIYXKY U CTapaTeIbHO U3MEPSII IITyOUHY OTPY>KEHUS
KKJIOM JEBYOHKHU, a TOJISI TOJBKO CTOSUT PSAIBIIIKOM M CMOTpEJ, KaK J€BUYOHKHA OapaxTaroTcCs.
Yem otnmmuarorcs Konunel neiictBus oT TOIHUHEBIX,

Y KaK TaKue JEeHCTBUsI HA3bIBAIOT (DU3UKH?

Omeem: n pusuku, u xuMuku Ha30BYT KomuHbl 1 TOMMHBI JEHCTBUS XYJIUTaHCTBOM U
HajaT 1o mee obouM. Ho Hamo mpu3HaTh, YTO C TOYKHM 3peHHS OeccTpacTHOW Haykw Tous
MPOM3BOIMIT HaOM01eHus1, @ KOJIst CTaBHIT OTIBITHI.

3amaya Ne 2,

Uro memaer cemMuKiIacCHUKYy Bace, moliMaHHOMY IHMPEKTOPOM LIKOJbI Ha MeCTe
KYpPEHHs, pacliacThCsl Ha OTACJIbHBIE MOJIEKYJIbl U BPACCHIITHYIO UCUYE€3HYTh U3 BUIA?

Omeem: B3aUMHOE TMPUTSKEHUE MOJIEKYJ CEMHUKIIACCHUKA MEIIAeT WM paccTaThCs
HaBCEr/la U CKPBITHCA OT JUPEKTOpPA.

3amaua Ne 3
VY4eHblil ¢ MUPOBBIM MMeHeM MHHOKEHTHH CKOHCTPYUPOBal CPEACTBO MEPEABHKEHUS,

KOTOpOE€, pPBaHYB C MecTa MU OTMaxaB 3a MHUHYTY 121 kumomerp, BIpPYr 3aMHpaeT, MbIXTUT,
TOMYETCs Ha OJIHOM MECTE U TOJIBKO Yepe3 JIBa yaca CHOBa Opocaercsi B IMyTb. 32 KaKoe BpeMs
YUEHBIM C MUPOBBIM UMEHEM, KaTasich Ha CBOEM CpeJICTBE, IpoeaeT 605 kunomerpoB? Berunciu
CPEIHIOI0 CKOPOCTh CPEJICTBA BO BPEMS ATON IIPOTYJIOUYKH.

Omeem: BOCEMb YacoB M INSATh MHUHYT IOHAAO0OSTCS Y4YEHOMY, 4YTOOBI, TpSCICH U
NOAIPBITMBAs, Ha CBOEM CpeACTBE IpeonosieTs 605 kuinomerpos mytu. CpenHIOW CKOpPOCTb
BBIYHCIIINTE CAMH.

3amaga Ne 4

Ilers exan k 6aOyIIKe Ha JIEKTPUUKE, U BCIO JOPOTY HaJl HUM U3/E€BAIIUCh KaKUE-TO JIBA
HEeBeZOMbIE eMy siBiIeHMsI. OHO ITpH KaXk10i ocTaHOBKe TosKaio IleTro Biiepen, a gpyroe, korga
BaroH Tporajics - Aeprajio Ha3zaJ. YTo 3To 3a XyJIUTaHCKHUE SIBJICHMSI, © MOXKET JIM TPAHCIIOPTHAs
MUWIHLINS ¢ HUMU CIIPABUTHCSA?

Omeem: Hap llerell rmyMuInch WHEPLUUS IBUKEHUS U nHEpUUs 1Mokosi. C 3TUMHU ABYMS
ABJICHUSIMU HE TO YTO MMJIMLUS, C HUIMU HUKAKHE CyXOIyTHO-BO3YIIIHO-MOPCKUE BOOPYKEHHbBIE
J10 3yOOB CHJIBI HE CTIPABATCA.

3azmaga Ne 5.

Tpu npyra: Auton, Kocts u Jlemenbka 3HaroT, Korjna kpacaBuia JIeHouka BBIXOJUT U3
IIKOJIBI M B KAKOM HAIIPaBICHMM [BMJKETCS IO NPSIMON. AHTOH 3HAeT BpEMs, 3a KOTOPOE
KpacaBula JIleHouka NMpoXOauT HEKOTOpBIM MyTh. KOCTS 3HAET BEIMYMHY 3TOrO HEKOTOPOTO
IyTH B MeTpax, a Jlemenbka 3HaeT CPeIHIOI CKOPOCTh, ¢ KOTOpoi JIeHOUKa OOBIYHO JABHIKETCH.
Ob6s3atenbHo 11 AHTOHY, Kocre m Jlemenbke coOupaThCsi BTpOEM, 4YTOOBI HE YIYCTUTh
KpacaBully JIeHOUKY B KOHIIE HEKOTOPOTO ITyTH U HaIIMXaTh € CHETa 3a INUBOPOT?

Omeem: BiBoeM cripaBsiTcs. Hampasienue nsBecTHO. 3Hast BpeMs BbIXOJa U CKOPOCTH,
AHTOH ¢ JlemeHbKON 3ampocTO BBIYMCIAT, TAE KOHEL IyTH, M B H3BECTHOE BpeMs TyJla
npuberyt. Koctst ¢ JlemeHbkoil MO CKOPOCTM M NMYyTH Y3HAIOT BpeMs, KOIJa Hajo JIOBUTH
Jlenouky. A Kocte ¢ AHTOHOM M CUMTaTh MOYTH HUYETO He Hajo. [Tomanace, JleHouka.

3azmaga Ne 6

Ecin cxBatuth IleTio M pe3Ko BCTPSXHYTHh - U3 KapMAaHOB y HETO BBUIETAT T'BO3/H,
HOKHK, pOTaTKa, KaMeIlIKH, TPOOKH,

KyCOUYKM cBHMHIA U 144 pyOns menoupto. B 4eM mnpuyMHa Takoro YAMBHUTEIHHOTO
SABJICHUS IPUPOJIBI?

Omeem: wuHEepUUs - BOT NPUYMHA, IO KOTOPOM I'BO3AM U Mpodas €pyHAa BBUIETAET U3
KapMaHOB BcTpsixHyToro [leru.

3amaua Ne 7.



UYro 3ameTnn nepenosoit ['anuient, korga OT HErO CHavajla OTCTajla MHKBU3UIIUSA, & TOTOM
BCE OCTaJIbHBIE TENA?

Omeem: UHKBU3UIUA, KOHEYHO, HE TEJO, HO MepenoBoM ['ammieil BepHO 3aMeTui, 4To
€CIi K HEMYy HHUKTO HE€ IPHUCTAeT, TO OH JUOO HaxOOUTCS B IOKOE, JUOO pPaBHOMEPHO H
MPSMOJIMHENHO JABUKETCS caM He 3Has Kyna. [lo nnepumu.

3agaya Ne 8

[Touemy MmopoxkeHoOe, KOTOopoe ypoHWwI BoOBOYKa, KaTasicb Ha Kapycelld, MEPECTao
BECEJIO KPYKUTHCA BMECTE C JIONIAQJAKAMU U JIETUT MPSMO B MWJIMLIMOHEPA, IPUCMATPUBAIOIIETO
3a MOpsAIKOM?

Omeem: xorna BoBo4yka OTIYCTMJI HEIOEAEHHOE JCKMMO, Ha 3CKUMO IepecTana
JIeMCTBOBATh Kapyceib, KpYXKuBIasi ero BMecte ¢ BoBoukoil. O/1HaKo, CKOPOCTh CBOIO 3CKUMO,
0 3aKOHaM MHepLuH, coxpanuio. Y momuanock npsmonuHeitHo u paBHoMepHO. Korma 0 emy
HUYTO HE MEIIAJIO - BEYHO ObI JIETENIO 3CKUMO MUMO 3BE€3]1 U

TyMaHHOCTel. Ho Ha myTu MOpOKEHOro BCTal MUJIULIMOHED.

3azmaga Ne 9.

OpHaxkapl CEMUKIACCHUK Bacs, TOJIbKO 4YTO M3Y4YMBIIMM Ha Yypoke (UBHKHU
B3aUMOJICUCTBUE TeJ, ObUI COMT C HOT HEYASHHO BBHICKOYHMBIIUM U3 IIKOJbI TPEThEKIACCHUKOM
Humouxoii. C kakoii nenpto Bacs mocne storo cinyvast rHaiics 3a Jlumoukoii noatopa yaca?

Omeem: 4TOOBI IPUBECTH B MCIOJHEHHUE 3aKOH MPHUPOJIbI, IO KOTOPOMY JEHCTBUE TeJa
Ha JIPYroe TEJIO HE MOXKET ObITh OJHOCTOPOHHUM. Besikoe elicTBre poxkaaeT MPOTUBOACHCTBYE.

3ajmaga Ne 10.

[IporynuBasice o 6epery ozepa, Mumia npurnacui JIsuto nmocuieTs B JoJke 0e3 Becel.
Brpyr Jlans nepenymana cuners ¢ Muiield B J0/1ke U BbIIPbITHYJIAa Ha Oeper. Kak cioxunace
nanpHeimas MunmHa KU3Hn?

Omeem: B pe3ynbTaTe B3auMoaeucTBus Ten Jlsum u noaxku Muia yruibul Ha cepeauHy
03epa. A 4TO ¢ HUM ObUIO IOTOM - (PU3HKE HEU3BECTHO.

3amaga Ne 11

Konss m Tonst Hanum cxaTyro NPYKUHY B MAKETUKE, MEPEBS3AHHOM BEPEBOUYKAMHU, U
CTalli A3TH BEPEBOYKHM pa3BI3bIBaTh. TyT-TO MpYyXKWHA M pacnpsMuiack. B pesynbprare
B3anMoieiicTBus Toust ¢ XOpoleil CKopocThIO yIIeTen B OJHY CTOpOoHY, a Kons ¢ BaBoe 6obiieit
B MPSIMO MPOTUBOMOJIOKHYIO. YKaXXKUTE, Kak oTiinyaercs TosrHa macca

ot Konunoi?

Omeem: MOCKOJIbKY TIPYXHHA mociana ToJo XOTh W C XOpOIed, HO BJIBO€ MEHbIIEH
ckopocthio yem Komro, Tonnna macca B 1Ba pa3za 6onbire KonnHoil, Toxe xoporiei.

3amaua Ne 12.

JIroThIi Bpar HEXKHO NPHXKAJICH IIEKOW K MPUKIaAy M Haxan Kypok. ITymns maccoit 10 r
BBICKOYMJIA M3 BUHTOBKH W TIOHECJIACh MCKaTh HEBMHHYIO JKEPTBY cO ckopocThio 800 m/c. A
BUHTOBKa B PE3yJbTaTe OTAa4M CO CKOPOCTHIO 2 M/C TIOcTana Bpara B HOKayT. Beruuciu maccy,
COMBIIIYIO C HOT Bpara.

Omeem: Bpara HOKayTHPOBAJIO €ro COOCTBEHHOE opyxue maccoi B 4 kr. KTo k Ham ¢
YeM MPHUJIET - OT TOTO U yHaJeT.

3azmaya Ne 13

Momnekyna BOABI UCTIApUIIACh M3 KUISIIETO YalHUKA |, MOJJIeTast K MOTOJIKY, JI00 B JIOO
CTOJIKHYJIaCh C HEM3BECTHO KaK MPOKpABIIEHCS Ha KyXHIO MOJIEKYNIoi Bomopoaa. Kto ObicTpeit
otyieren?

Omeem: Ta MOJieKyJa, Ybsi Macca MeHbllle. Moiiekyna Bogopoja. Hedero eit mo kyxHsm
1acTaTh.

Kpurepum oueHku:
3a OpaBWIBHBI OTBET Ha BONPOCHl WM BEPHOE PEILIEHUE 3aJaud  BBICTABIIETCS
HOJIOKUTEIbHAS OLleHKa — 1 Gaini.



3a He MpaBWUJIBHBII OTBET HAa BONPOCHI WJIM HEBEPHOE pPEIICHUE 3a7auyd BHICTaBJISETCS
oTpuIatenbHas oreHnka — () 6amioB.

LIxana oyenku o6pa3z06amenbHuIX 00CMUNCEHULL

IIpoLeHT pe3yapTaTuBHOCTH (IIpaBUIIbHBIX OueHKa ypoBHs [OArOTOBKH
OTBETOB) Oaut (OTMETKa) BepOaJIbHBIM aHAIIOT
OTJIIMYHO
XOpOouIo
YAOBJIETBOPUTEIHHO
Menee 70 HEYIAOBJIETBOPUTEIIBLHO

3aganue A5 HHAMBUAYAJIbHOIO ONpPOCA:

Y cTaHOBUTH COOTBETCTBUE
COOTHOCTHU ®U3NYECKHE BEJIMYNHBI U EAVUHUWIIBI UX NU3MEPEHHW:

1. JlaBnenue A. kr

2. Temnepatypa b.Ila

3. Macca B. M3

4. O6pem K

5. Hanpsixenne I A

6. ConpoTuBieHue E.B

7. Cuna snexrpudeckoro Toka K. Om
8. CkopocTb 3. Ik

9. Pabora K. H
10.Yckopenue JI. M/c2
11.Cuna M. M/c
12. KonnuecTBo BeliecTBa H. xr/monb
13. MonspHuas macca I1. Mosnb

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

Tema: OCHOBBI TEPMOAMHAMHUKHI

3ajmaua 1. B amoMuHHEBO# KacTpronie, Macca koTopoii 800r, HarpeBaercst 5 11 Boast ot 10°C s10
kurneHus. Kakoe Kolnn4yecTBo TEIUIOTHI MOWIET Ha HarpeBaHKEe KaCcTPIOJIM U BOJIbI?
Jano:

m1=800r

V=5n

t1=10°C

t,=100°C

Q-?

¢1=920 JIx/xr°C

c2=4200 JIx/xr°C

p=1000 kr/m*

Beruucnenus.

Q1=920 JIx/xr’C* 0,8 kr(100°C-10°C)=

=6624 JIxx=6, 624 x/]x

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

=1890000 1x=1890 x/x




Q=6,524 x/Ix + 1890 x/Ixx = 1896, 524 xJIx
OtBet: Q=1896, 524 JIx.

3amaua Ne 2. Onpenenure yAenbHYIO TEINIOEMKOCTh METalljIa, €ClIi Ha HarpeBaHue Opycka
Maccoit 100 T, cmenaHHOI0O U3 3TOTO MeTaia, OT 20°C o 24°C notpebdoBanoch 152 JIx
TEIUIOTHI.

ano:

m = 100r.

t1 = 20°C

to = 24°C
Q=152 Ix
c-?
Breraucnenus.

= 152'?”‘ o = 380/ / kr'C
0,1kr(24° - 20°)
Otsert: ¢ = 380 JIx/krC. 1o Tabnuiie HAXOAMM, UTO TAKYIO TEIIOEMKOCTh MMEET JIATyHb.
Cnpasuswiumcs yyaumumcst OOnOJHUMENbHO.
3amaua Ne 3 Ha ckonbKo rpaiyCcoB HarpeeTcs KyCOK ajlloOMUHHUSI MAaCCOM 2 KT, €CIIH My
COOOIIUTH TaKO€ KOJIMYECTBO TEILJIOTHI, KAKOE UJIET HarpeBaHue Boibl Maccout 880 r ot 0°C 1o
100 °C?
JlaHo:
mi1=2 Kr
mz = 880r
t1=0°C
t, = 100°C
Q1=Q2
At-7?
C2= 4200 JIx/xr°C
1= 920 Ix/xr’C
Brraucnenus:
_ 42001x /kr’C -0,88kr(100° - 0%)
9200/ kr’C -2kr

Ortser: At = 200°C

. Bamaum Ne 137, 139, 142, 150.
Ne 1-kauecrBenHasi. PaccMoTpeB rpaduk HarpeBaHMs U IIABJIEHHUS OJI0BA, OTBETHTE Ha
BOTIPOCHI:
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1. CkonpKO BpEMEHHU HarpeBajaoch BEMIECTBO OT - 32°C 10 TeMrnepaTypsl IIaBJIEHUs?
2. CKOJIbKO BPEMEHU JUTWIICS TTPOLIECC TIIIABJICHUS ?

3. O yem roBopuT yuactok rpaguka J{E?

3aaya pemaercsi COBMECTHO. 3aTeM OTBEThI IPOELUPYIOTCS Ha 3KpaH JJis IPOBEPKHU.
OtBersbI:



1. 20 muH.

2.10 muH.

3. TenJioBoe paBHOBecCHE C OKPY/KaIOLIel cpeaoii.

Ne 2 - xauecTBeHHas. PaccMoTpeB rpaduk oxyaxIeHUs U KpUCTAIM3alUY BEILECTBA, OTBEThTE

Ha BOIIPOCHKI:

LGy

&1

T

0+

1. JI7st Kakoro BeIIecTBa COCTaBJICH rpaduk?

2. OnpenenuTh cocTosiHUE BellecTBa Ha yyacTkax AB u BC.

3. Ha kaxom y4yacTke mpouCXOIUII0 BBICICHUE TETUIOThI?

3ajaya pelraeTcsi CaMOCTOSITEIbHO Ha JucTe Ned,

OTBeTHI:

1. last pryTH.

2. Kuakoe, :KuaKoe - TBepaoe.

3. Ha yyactkax AB, BC.

Ne3 - pacuernas. PaccmotpeB rpaduk HarpeBaHUs U TUTABIICHUS JIbJIA, OTBETHTE HA BOIIPOCHL:
£OC

o : , —
180
_m_’/:u 80 120 160 Q, kO

1. KakoBa TeMmiepaTypa IjiaBieHus BellecTa?

2. Kakoe KoIm4ecTBO TeIIOThl U3PACX0/I0BAaHO HA HATPEBAHME JIbJIA JI0 TEMITEpaTyphl
nJIaBiaeHUs ?

3. Beruucnure maccy npja.

4. Kakoe KOJIMYECTBO TEIIOTHI U3PACXOA0BAHO HA IJIAaBJIECHUE YaCTHU TBEPIOTO Tena?
5. BeruncnuTe Maccy TOM 4aCTH TBEPJIOTO TeJia, BEIIECTBO KOTOPOM HAXOIAUTCS B
pacriaBI€HHOM COCTOSTHUU?

6. Haiitn maccy Toi 4yacTu Tena, BEImeCTBO KOTOPOM OCTalIoCh B pacIljiaBe B TBEPJAOM
COCTOSIHUH.

3amaua pemaeTcss COBMECTHO. 3aTeM OTBETHI U PEIICHUSI MPOSIUPYIOTCS Ha dKPaH JIJIs
MIPOBEPKHU.

OTBeThI:

1. 0°C.

2. 40 x/lx.

3.15kr.




JMamo:

Q1 =40 & Tx
At=100C

¢=2100 x/ kr*° C
m =7
4. 140 x/I:x.
5.04Kkr.

Jamo:
Q2 = 140 xx
& = 340000 Tx/r

m: = ?

Peinenmne:
Q1=cmy At
m) = Qyle At
m=19xr

Peinensie:
Qz=mi
mz = Qz2/ 4
m:=04dxr

[Mano: Pemienue:
6.m=mi-m2=15kr.
Ne4. PaccmotpeB rpadguk HarpeBaHus BOJIbI M PEBpAIIICHUE €€ B TIap, OTBETHTE HA BOIPOCHI:

tos

100 - =

1
i
1
i
|
400 t={uln] 1200

1. KakoBa Temnieparypa KUIeHUs BOABI (IIPU HOPMAIbLHOM aTMOC(hEPHOM AaBJICHUN) ?
2. Kakoe Koa1uecTBO TEIIOThI U3PAacX0/J0BaHO Ha HArPEBAHUE BOJBI /10 TEMIIEPATYPhl KUIIEHUS?
3. Beruucnure Maccy BOJBI.

4. Kakoe KOJIM4ecTBO TEMJIOThl U3PACX0/J0BAHO HA MPEBpAIleHUE B Map YacTu BOJIbI IPU
Temreparype KuneHus?

5. Beruucnure Maccy TO# 4acTu BOJIbI, BEIIECTBO KOTOPOM HAXOAUTCS B TapOOOpa3HOM
COCTOSIHUH.

6. Haiinute Maccy TOM 4acTH BEUIECTBA, KOTOPOE OCTATIOCH B KUAKOM COCTOSIHUH.
3amaua pemaeTcsi CaMoCTOSATENbHO Ha JucTe NeS,

OTBeTHI:
1. 100°C.
2. 400 x/I:x.
3. 1,9 kr.

Jamo: Peinenrie:
Q1 = 400 x T Q1=cmy At
At=30°C

c = 4200 Taxr*°C my =0)yfe At
m ="? m=19kr

4. 800 x/I:x.
5. 0,35 k.



Hamo: Pemenie:

()2 = 800 x T Qz=Lm
L =23* 105 x/kr mz=Qa2/L
m2="7 mz =035 kr

6. m=m1- m2=1.55 kr.

1. IToctpouTs rpaduk HarpeBaHMs U IUIABJIEHUS CTAIM B KOOPAMHATHBIX OcsAX t 0T Q, eciu Ha
Harpes cranu ot 500° C 1o TemmepaTypsl mwiaBiaeHus uzpacxogoBano 500 kI TEIIOTHI, a Ha
maByieHue - 60 kJ[>k TerIoTHI.

Tema OCHOBBI MOJIEKYJISIPHO KHHETUYECKOH TEOPUH

Pewenue 3a0au.
3anaua 1. Onpeodenumsv Kunemuueckyo dHep2ut0 MoieK)ibl 0OHOAMOMHO20 2a3d U
KOHyeHmpayuio monexyn npu memnepamype 37C u dasnrenuu 1,2 Mlla.
Jano CHU Peiienue
T=37 C+273 310K
P=1,2 MIla 1,2*10. E Beipa3um u3 (2) ypaBHeHuss N=>N=
k=1,38*10 Hrak: E u n= Beraucaum:
E-? N-? E
n=
Ortger:
3agaua 2. Hatimu memnepamypy 6000po0a u cpeoHior K8AOPaAmMuyHyo CKOPOCHb €20 MOJEK)]L
npu oasnenuu 150 klla u konyenmpayuu monexyn 1,5*10.
Mano CHU Pemienue
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 MoJieKyJ/IsI BOJI0po/ia Hen3BecTHa. Haitnem ero,
Na=6.02*10 ucnonb3ys MOJSIPHYIO Maccy BOJIOPOAA.
[ToncraBum Beipaxenue (3) B
T-?V-?.

ypaBHenue (2) V=

V=
Ortger:

3anaua 3. Ilpu kaxoii memnepamype cpeonss KeaOpamuyHas ckopocms monexyn pagua 700?

JMano CU Pemenne

V=700 V=(1). Beipazum u3 ypaBHenusi(1)nosTamno

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

Na=6.02*10 2.YMHOx)UM 00€ yacTu HA M: V

3.Pa3nenum o6e yactu Ha 3K: T=

T-? Utak, T=, HO MBI HE 3Ha€M M-MacCy OJHOH

MOJIEKYJBI Kuciopoaa. Haiinem e€, 3Hass MOJIEKYISIpHYIO

Maccy kuciopoaa: [logcrasum (3) B (2), momyunm: T=
Otger:

3agaua 4. Cpeonss keaOpamuuHas cCKOpoCms MONEKYJL 2a3a, HAXO00AWUXCS NPU meMnepamype

110C, pasna 600. Onpedenume maccy MonieKyvl.

Jlano CHU Pemenue

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

V=600 V=

k=1,38*10 BrIipasum M u3 3TOro ypaBHEHHUSI.



m-? 1. Bo3BeneM JieByto 1 paBylo 4acTu B kBaapat V
2.YMHOXHM 00e yacT Ha M: V

3. Pazgemnm 00e yact Ha V M

Beruuciaum: m OTBeT:

PACYET TEIMA NPU MIABEHN N OTBEPAEBAHUA

3ajaua 2:
Nla HeoGXo04MMO ANA NNaB/MEeHUA KyCKa CBi
Haxopslerocsi npu TeMmneparype 270C.

cn PelueHue:

CBUHeL, CHa4yana HeobXxoaMmc
Temneparypbl nnaenexus (ne
0,5 Kr| 3atem pacnnasutk ero (nep

Q=Q1+Q2
Ql=cm(t2 -t1)
Q1 = 130*0.5%(327-27) = 19!

Q2=Am

Q2 = 2,5%104*0,5 = 1,25*104
Mok = 12,5 kb
Q=19,5+12,5 = 32 kK

OTBET: Q =32 kX

1. Temnepatypa KUTIEHHs alleTOHA 10 a0CONIIOTHOM mIKane TemnepaTyp KenbBuHa cocTaBsier
329 K. Yemy paBHa 3Ta Temneparypa mno mkaine [{enscus?
56 (u c )
1) ;
(e
2) ;
~106 (o c )
3) ;
385 (c c )
4) .
399 (cK )_2?3 (cK ):5& (oc:' )
Ecmu 273 rpangyca KenbBuna — 310 HOJB 110 [{enbcuto, To .
Ortser: 1.
2. KakoBa Temneparypa KUIeHUs BOABI IPU HOPMATBHOM aTMOC(HEpHOM JaBICHUU MO a0COIIOT-
HOM TIIKaje Temmneparyp?
1) 100 K
2) 173K
3) 273 K
4) 373 K



Houb no Lenscuto — (+273) rpagyca Kensuna. Cro no Llenscuto:
73 (oI{ |+ 100=373 (cI{ J

Ortser: 4

3. 3HaueHue Temmneparypsl o mkaie L{enbcus, CooTBeTCTBYIOIIEEe a0COMIOTHOM TeMIepaTrype
20 K, paBHO:
_203 (c: ' J
1) ;
_953 (c: ' J
2) ;
953 (c C J
3) ;
203 (c C J
4) )

20 (ul’{ ):u (ar{ )+ 20 —-273 (of:‘ )+2D —_953 (uc ]

OrtBer: 2.

4. CoriacHO pacueraM TemIlepaTypa KUJIKOCTH J1oikHa ObITh paBHa 130 K. Mexny Tem Tepmo-
_143 (o c

METp B COCY/I€ [TOKa3bIBAET TEMIIEPATYPY . DTO 03HAYaer, uTo

1) TepMoMeTp MOKa3bIBAeT 00jiee HU3KYIO TEMIIEPATypy

2) TepMOMETp IMOKa3bIBAET 00JIee BLICOKYIO TEMIIEPATypPy

3) TepMOMETp MOKA3bIBAET PACUETHYIO TEMIIEpaTypy

4) TepMOMETp HE pacCUUTaH Ha HU3KHE TEMIIEpaTyphbl U TPEOyeT 3aMEHbI

130(::!{ )=D (cﬁ' )+ 130 =-273 (cr:f )+ 130 =-143 (ac J

Ortser: 3.

ol
5. [IMHK KHUTIUT TIpU TeMIeparype 06 ( /] . Uemy paBHa TeMIiepaTypa KUIIEHUs [IMHKA MpU €€
n3MepeHuu no mkane Kenppuna?
1) 1179 K
2) 633 K
3)-633 K

4) +1083 K
T(cu'{ J:u (oI{ J+ 973 + 006 = 11?9(-::1{ J

Ortser: 1.



R wyHma
Ry = R npubopa ?M -
| namepsembii MKa 1 3
I npubopa mka T
R dobasoyHoe
U namepsemoe - | npubopal(A) = R npubopa (OM) .
R apo6asoyHoe = I npubopa (A)

)
U - BOMNbThI

MHOXUTENb ZIO6aBO‘-IHOFO COIMPOTHUBJICHHA 3TO OTHOIICHHUE, KOTOPOC MMOKA3bIBACT BO CKOJIBKO
pa3 TO HAIIPSZKCHUE, KOTOPOC IIPUCYTCTBYCT HA BBIBOAAX BOJIBTMETPA OoublIIe HaIIPsAXKCHUA
MOCTYIMAarmero Ha USMEPUTCIIbHYIO I'OJIOBKY.

p= U _ mtm _ | fz

- - - = »
Us £ :x a

(I)OpMyJIa 1 — MHOXKUTEJb }]OﬁaBOqHOFO COHpOTI/IBJIeHl/Iﬂ

Hy a 3Has 3TOT MHOXXUTEIIb JICTKO OMPCACIINTD U BEJINYNHY I[O63BO‘IHOFO COIIPOTUBJICHHUA

rag=rylp—1).

®opmyna 2 — 100aBOYHOE COMPOTHBIICHUE

Kak nmpaBuiio, nepeHOCHbIE U3MEPUTEIbHBIE TPUOOPHI CHAOKAIOTCSA HE OJHUM, a HECKOJIbKUMHU
J00aBOYHBIMH CONPOTUBJICHUSAMHU. TakuM 00pa3oM, y HUX HMOSBISIOTCS HEKOTOPbIE TUaMa30HbI
U3MEepeHHil. DTo enaercs JUisl TOro 4TOObI MOBBICUTh YHUBEPCAIbHOCTh BOJIBTMETPA YTOOBI
OJITHUM NTPHUOOPOM MOYKHO OBUIO M3MEPSTh 3HAYCHUS HANPSHKEHUS B Pa3IMUHBIX LETsX.

Ipumepsl
1. Ayrosas namma (puc. 2) norpednser Tok [=4 A npu nanpsokennn Ha nyre Un=45 B. Kakoe

COTIPOTHUBIIEHUE HEOOXOAMMO BKITIOUUTH MTOCIIEIOBATEIHLHO C JIAMITON, €CJIM HAMPSKEHUE
nuTaromner cetu nocrostHaoro Toxka U=110 B?




Puc. 2.

Ha puc. 2 npuBeneHsl cxema BKIIOYEHHS IPaUTOBBIX AJIEKTPOAOB U JOOABOYHOTO
COIIPOTHUBJIEHUS, a TAKXKE YIIPOIIEHHAs cXeMa ¢ 0003HaYeHUEM COIPOTUBIICHUS U IyTOBOM
JIAMIIBI.

Tok [=4 A, npoxoasiuii uepes 1aMiy u J0OaBOYHOE COMPOTUBIICHUE 111, CO3JaCT Ha AyTe
noJsie3Hoe najenue Hanpsokenus Un=45 B, a Ha 106aBOYHOM CONPOTHUBIICHUU Ma/IEHUE
Hanpspkenus Un=U-Un=110-45=65 B.

Ho6asounoe conpotusieHue ra=(U-Un)/I=(110-45)/4=65/4=16,25 Om.

2. Pryrnas namma ¢ pabounm HanpspkeHueMm 140 B u Tokom 2 A moakiIroueHa K CeTH
HanpsbkeHueM 220 B uepe3 106aBoYHOE CONPOTUBIICHHUE, BETMYUHY KOTOPOTO HAJI0 MOJICUATATh

(puc. 3).

Puc. 3.

Hampspkenue cetr paBHO cymMMe MaJIeHUI HapsKeHHs Ha JOOABOYHOM COIPOTUBIICHUM U B
PTYTHOH JIaMII€:

U=Un+Un;

220=I'ra+140;

2-r1n=220-140=80;

rn=80/2=40 Om.

[Tanenue HanpsHKEHUS BO3HUKAET HA J0OABOYHOM COMPOTHBIIEHUH TOJBKO MPH MPOTEKaHUU
yepe3 Hero Toka. [Ipu BKIIIOUeHNH Ha JaMITy Ma/laeT MOJHOE HAMPsKEHUE CeTH, TaK KaK TOK MpH
3ToM Maj. TOK U najieHue HanpsHKeHHUs Ha T00aBOYHOM CONPOTHBIICHUH YBETUUHUBAIOTCS
MOCTETIEHHO.

3. I'azopazpsanas namna MomHocThio 40 BT ¢ pabounm Hanpsikenuem 105 B u Tokom 0,4 A
NOJKJIIOUeHa K ceTu HanpsbkeHreM 220 B. TloacuuTaiite BenmuunHy 100aBOYHOTO

conpoTtusiieHus 11 (puc. 4).

Jlo6aBouHOE COMPOTHBIICHUE JOKHO CHIKATh HarpshkeHue cetu U 10 pabodero HanmpsiKeHus
namnouky Ul



—

or
Puc. 4.

Hanpsxkenue cetn 220 B BHauane He0OX0AMMO ISl 32KUTAHUS JIAMITHI.
U=Un+Un;
Un=220-105=115 B;
ra=(115 B)/(0,4 A)=287,5 Om.
[Tamenue HanpsHKEHUS Ha COMPOTUBIIEHUN TPUBOAUT K TIOTEPSAM DJIEKTPUUECKON IHEPTUH,
KOTOpas mpeBpaiiaercs B Terio. [Ipu nepeMeHHOM TOKe BMECTO JOOABOUHOTO COMPOTUBICHUS

MPUMCHACTCA APOCCEIIb, UTO IOpas3/jo SKOHOMUYHEC.

4. ITsimecoc, paccuntanubiii Ha Hanpspkenne Uc=110 B u momuocts 170 B, mommken paborats
npu U=220 B. Kakum 10/kHO OBITH J00aBOYHOE CONPOTUBIIEHUE?

Ha puc. 5 noka3aHbl 5ckHU3 ¥ NPUHIMIMAIBHAS CXEMa IblJIecoca, I€ BUAHBI 1BUraTeins [ ¢
BEHTUWISITOPOM U 100aBOYHOE CONIPOTUBIICHUE.

Hanpspkenue cetu pacmipeensercss MeXy IBUraTelieM U 100aBOYHBIM COIPOTHBIICHUEM 11T
MoToJIaM, Tak YTOOBI Ha IBUTATeNb puxoaumiock 110 B.

U=Uns+Upn;

U=Uns+I-rm;

220=110+I'rm.

Tox moacurTaeM Mo JaHHBIM IbLIECOCA:
I=P/Uc =170/110=1,545 A,

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



Puc. 5.

5. Jlpuratenb MOCTOSHHOTO TOoKa Ha HampsbkeHue 220 B u Tox 12 A umeer BHyTpeHHee
comporuBienue r8=0,2 Om. Kakum I0MKHO OBITH CONMPOTHBIIEHHE ITYCKOBOTO PEOCTATa, YTOOBI
Opocok Toka mpu mycke Obut He Oonbiie 18 A (puc. 6)?

Puc. 6.

Ecnu BKIIIOUMTH JABHUraTellb HEMOCPEACTBEHHO B CETh, 0€3 IYCKOBOI'O COINPOTHUBIEHUS, TO
yCKOBOW TOK JBUTaTelNs OyAeT uMeTh Henomyctumoe 3Hadenue Is=U/rB =220/0,2=1100 A.

[ToaTomMy 11s1 BKIIIOUEHUSI JBUTATENsl HEOOXOAUMO ATOT TOK CHU3HUTH NMPUMEPHO 10 BEIUYMHBI
I=1,5-1n. IIpu HOpManbHOM paboTe ABUraTeNsl peocTaT 3aMKHYT HAKOPOTKO (JIBMIKOK HaXOAUTCS
B MOJIOKEHUM 5), TaKk Kak JABUraTelb CaM CO3/aeT HalpspKEHUE, HalpaBlIEHHOE IPOTUB
HaIpSDKEHUsT CETH; IIOTOMY HOMMHAJIBHBIM TOK JBUIaTeils HMEET CPAaBHUTEIBHO MAallylO
BenuuuHy (IH=12 A).


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

IIpu mycke TOK OrpaHUYUBAETCS TOJIBKO IIYCKOBBIM PEOCTATOM U BHYTPEHHUM COIPOTUBIICHUEM
nsuratens: [=U/(ra+rB );

18=220/(rn+0,2); tn=220/18-0,2=12,02 Om.
6. Bonet™meTp nmeet nuanaszon usmepenuid Us=10 B, a ero conpotusnenue r8=100 Om. Kakum

JIOJDKHO OBITH JOOABOYHOE COMPOTHBIICHUE 171, YTOOBI BOJIBTMETP M3MEpsUT HampspkeHus 110 250
B (puc. 7)?

Ty

Puc. 7.

Jlnana3oH W3MEpeHUN BOJIBTMETpPA YBEIMYHMBACTCS IIPU BKJIKOYEHUHU IOCIIEN0BATEIBLHOIO
no6aBo4yHOro cornpoTtuBienus. M3mepsemoe Hanpspkenue U pasfensercst Ha JiBa HAIPSKCHUS:
naJicHUe HamnpsHKeHUsl Ha conpoTuBieHny U U HanpsbKeHUe Ha 3axuMax BosnbTMmerpa UB (puc.

8):

~U

i

Puc. 8.
U=Un+Us;
250 B=Una+10 B.
Tok, npoxonsammii yepe3 mpubop, Mpu MOTHOM OTKJIOHEHHH CTpenku Oyner paseH: [B=Us/rB
=10/100=0,1 A.
Tot e TOK JOJKEH MPOXOJUTh Yepe3 BOJBTMETP M Mpu u3MepeHun Hampsikenus 250 B (mpu
BKJIFOYEHHOM JI00aBOYHOM COTIPOTHBIICHUH).
Torma 250 B=IB'rn+10 B;
IB'rn=250-10=240 B.
Jo6aBounoe conpotusienue ra=240/0,1=2400 Om.
[Ipu mr0060M 100aBOYHOM COMPOTHUBICHUU OTKJIOHEHHE CTPEJIKM BOJIBTMETpa OyIeT
MaKCHMaJbHBIM TIPH HAMpsHKeHUH Ha BoJbTMeTpe 10 B, olHaKo ero mikama rpagyupyercs B
3aBUCUMOCTH OT JJOOABOYHOTO COTIPOTHUBIICHHUS.
B namem crnydae MakCHMadbHOMY OTKJIIOHEHHIO CTPENIKH JIOJDKHO COOTBETCTBOBATH AeneHue 250
B.

B obmiem ciiydae yBenuueHue quanazoHa BOJIbTMETpa OyaeT:
n=U/Us, wimm n=(Un+Us)/Us =Un/UB +1;

n-1= (Is-rn)/(IsrB );

rB-(n-1)=rn;

ra=(n-1)-B.


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

7. BHyTpeHHee conpotusieHue BoabTMeTpa 80 OM npu auanasone nzMepenuii 30 B.
[ToacuunTaiiTe HEOOXOIUMYIO BEIMYMHY 100ABOUHOIO CONPOTUBIIEHUS I U1l TOTO, YTOOBI
BOJIETMETPOM MOKHO OBLIO 3aMepuTh Hampsikenue 360 B.

ITo BeIBeIeHHOM B MpenblIylieM pacuere popmyse 100aBOYHOE COPOTUBICHUE PABHO: rA=(n-
1)1B,

rie yBennueHue auanazona n=360/30=12.

CrnenoBaTeiabHO,

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

Jlo6aBo4yHOE COMPOTUBIICHUE 1 111 HOBOTO Juarna3zoHa nuaMepenuit 360 B Oyner 880 Om.

3agauu 17151 CAaMOCTOSITEILHOIO PelIeHusl 110 TeMe DJIeKTPOeMKOCTh KOHIeHCcaTopa.
Onpenenntb eMKOCTHOE COIPOTUBIIEHUE KOHJIEHCATOPA, €CIU €r0 BKIIFOUHUTh B CETh
IIPOMBIIIJIEHHOIO IEPEMEHHOT0 ToKa. EMKkocTh koHaeHcaropa 1 Mm®. Kak usmenurcs
CONIPOTHUBIICHHE, €CJIM YacTOTa CTaHeT paBHOM 1 kI'1?

Karymka nanykruBHocThi0 20MI 'H BKIIIOUEHA B CETh IEPEMEHHOTO TOKa ¢ yacTtoton S0Im.
Ornpenenutb MHAYKTUBHOE COMTPOTUBIICHHE KATyIIKH. Kak U3MEHUTCS WHYKTUBHOE
COIPOTUBIICHUE, €CITU KATYIIKY BKIIOYHUTh B CETh IEPEMEHHOr0 HaNpsiKeHus ¢ yactoTon 1kl 'u?

Onpenenutb eMKOCTHOE COPOTUBIIEHUE KOHJIEHCATOPA, €CIIU €r0 BKIFOUUTh B CETh
IIPOMBIIIIIEHHOTIO IEpeMEHHOTr0 Toka. EMkocTh konaeHcaropa 1 Mm®. Kak usmenurcs
CONPOTHUBIICHHE, €CJIM YacTOTa CTaHeT paBHOM 1 kI'1?

Karymka nanykruBHocThio 20MI'H BKIIIOUEHA B CETh IEPEMEHHOTO TOKa ¢ yacTtoton 501 .
Ornpenenutb MHAYKTUBHOE COMTPOTUBIICHHE KAaTyIIKH. Kak U3MEHUTCS WHIYKTUBHOE
COIPOTHBIICHUE, €CITU KATYIIKY BKIIOYHUTH B CETh IEPEMEHHOT0 HaNpsiKeHus ¢ yactoTon 1kl 'u?

3agaun Tema PagnoakTuBHOCTD
3agaua Kakas 1oy painoakTUBHBIX sep KoOanbTa, Iepuo]l ojypacnaia KoTopsix 71,3 aus,
pacmazercs 3a Mecsi?

Hano: Pemenue 3anaun:
27Co N(t)=NOe-At n=(NO- N(t)) / NO=1-e-At =1-—et/T=
t =30 cyrok =1-e-IN2t/T=1/4
T=71,3 cyTok

3agaya Ne AKTMBHOCTH HEKOTOPOTO Ipenapara yMmMeHbluaercs B 2,5 pasza 3a 7,0 cyrok. Haitu
€ro Nepuoz mnorypacnaja.

JlaHo: Pemenue 3agaun:
T =7 naueii A= Ao E-M = Ao e-|n2t/T n= e-InZtIT
Ao/A=2,5=1 T=-In2t/Inn=5,3

3agaua Ne 6.221 TTpenapar UZ® maccwr 1,0 T usnyuaer 1,24%10* q-yactun B cexynny. Haiitu
nepuo Mojypaciaja 3Toro U30Tona U akTUBHOCTH Tpernapara.
Pemenne 3anaun:

; AN o 2 Ini 2 N
AN=—=A W= .[. j _[. J-N =\ T=In2)p—
1 Al [ | A
m=1-10 ° .
N m m I m | 1o - 23
\ =104 |t|4 —=— N=—Ny T=i2)——Ny T=In2)————————6022.107 = 1 4] % Itl|
: - Nl.ﬁh M M AM |.]4-|f|4 2.‘|t~'-lll_'j'

i
T=448= 10 -1



3agaua Ne 6.222 Onpenenuts BO3pacT APEBHUX JEPEBSIHHBIX MPEAMETOB, €CIIM U3BECTHO, YTO
ylienbHas aKTUBHOCTH m3otona C* y Hux cocramnsier 3/5 yaenpHOl aKTHBHOCTH 3TOTO H30TOMNA
B TOJIBKO UTO CPYOIEHHEIX AepeBbsax. Ilepuon momypacnana auep C1* pasen 5570 ner.

Pemenne 3anaum:

— At

N(t) = Ny-e
A 3 .
— === -‘\'n:|="'"'N|;|
‘\” ] . . X — et
A=AN AZ AN = A-Ny-e
T = 35570 ae1 i
. — At ) )
A ANge et — et Inln) . Ini 2} Inln)
]'I=—=_—=L| @ =1 l=—__ A= — — = —— 1]
A AN A I ni(2)

. _ 3
[ =— SSRTO = 4.105 % 107 -ner
lng 2y

3agaua Ne B kpoBb ueroBeka BBeJIM HEOOJBIIOE KOJIUYECTBO PACTBOPA, COJEPIKALIETO
panuounsoron Na?* aktusrocTsio A = 2,0%10° pacn./c. AktuBHOCTH 1 cM® kpoBH, B3ATOI uepes t
= 5,0 4, okazanack A' = 16 pacr./(mur*cm®). Ilepron nmonypacnana aanHOTO paguonsorona T =
15 4. Haiftu 00BbeM KpOBH YeTIOBEKA.

Pemienne 3agaum:

3 . A
A= 200107 br A= N-A N=T
) s
t=350 Vi
Gk A= Nt ."_ roK A - VACIBHAA AKTHBEHOCTE KPOBH {AKTHBEHOCTE OJOHOMD H_\lTlllHil:l
N =0267 ? v
3 v v v
e “ht, YO A —h YO ket 10 : (a0 A
i A= N.e he— =—.p N A= Ae — V=‘\'|;|"-“|1|'_"‘-'l:|'_
V=110 ! Y A v W A

3anaua
CKOJIbKO HelipoHOB B siipe °0?
Pemenne: Z=8 N=A-Z2=15-8 =7

3amaua
CKoJIbLKO HelipoHoB B siipe ! P?
Pemenne: Z=15 N=A-Z=31-15 =16

3agaua
. 210 202 105 >
W nenTnduuupoBats CleayONMe H30TOMbI: 87X 82y 47
Pemienue: BHu3y mopsakoBelii HOMep, mo TaOnuie MeHpaeneeBa HaxOJWM, YTO TEPBBIN
snement dpannuit 210 g7Fr, Bropoit ceumer; 2%2 gPh, tpetmii cepebpo 1% s7Ag.

3amaua

[lepuon nonypacnaza siiep aTOMOB HEKOTOPOTO BELIECTBA COCTAaBIAET 17 CEKyH/I.
9TO 03HAYAET, YTo......

a) 3a 17 cekyHJ aTOMHBIM HOMEpP KaXKJ0r0 aTOMa YMEHBIUIUTCS BJIBOE;

0) oMH aTOM pacrajaeTcs Kaxpie 17 cexyH;

B) NOJIOBUHA U3HAYAJIbHO UMEBILIUXCS aTOMOB pacnajiaercs 3a 17 cekyHn;

') BCE M3HAYAIbHO UMEBIITMECS aTOMBI pacnaayTcs depe3 17 cekyH.



3amaua

Ha pucyHKe JaH rpaduK 3aBHCHMOCTH YHCIIa HepacHaBIINXcs saep n3ortona dpanmus 2% g7Fr ot
BpemeHn. Uepe3 Kakoil NPOMEXKYTOK BpeMEHH (B CEKyHIaX) OCTAHETCS IIOJOBHHA
NIepBOHAYANLHOTO Hrcra s1ep?

- _J___L__J___Lm_i
e

80000 {-W-t-4-+-k-
60000 S
40000 §-4-
20 000 §-+-

1
PR

t

i TN O S R |
i

e ot

]
JOY DR SR B

(=]
bt N o
st~
[ ]
[~
W

OrtBert: uyepe3 15 cexkyHa.

3agaua

[lepuon monypacmama pryru () paBeH 20 muHyT. Ecnm HavanmpHO Macca 3TOro HM30TOIA
paBusutach 40 rpamM, TO CKOJIBKO TPUMEpHO ero Oyxaet yepe3 1 vac?

a)4r

6) 0,671

B) 5t

r)l2r

Ortger: yepe3 20 MuUHYT ocTaHeTcs ojoBUHA OT 40 T, emie yepe3 20 MUHYT OCTaHETCS MTOJIOBUHA
or 20 1, T.e. 10 r u emie uepe3 20 MuUHYT ocTaHeTcs nosnoBuHa ot 10T, ST.
Um N = No/2" =40/23 =5

33,[[8.‘11/1 mo TemMe BoaHoOBas onTuKa

1. [Tepen cobuparomieit TMH30M, onTUYecKas cuia kotopoir D=+2.5 nntp,Ha pacctosauu d=50
CM HaxXOJIUTCS IUTOCKUM npeaMeT BeicoToi h=20 cm.Omnpenenuts: 1)DokycHOE paccTOsTHUE
nuH3bI 2)Ha kakoM paccTOSIHUY OT JIMH3BI HAXOAUTCA n300paxkeHue npeamera 3)JInneitnoe
yBenuuenue npeamera(l’=H/h-?) 4)BreicoTy nzobpakeHus npeamer

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

2) nzobpaxeHue NeiCTBUTENbHOE, TPEAMET ToXe, 3HauuT, 1 /F=1/d+1/f rned -
paccrosiHue 10 npeamera, f - 1o uzodpaxenus. Orcioga f=(F*d)/(d-F). f=0.2/0.1=2wm
4) paccMOTpHUM T0/1001e TpeyroabHUKOB, B KoTophix 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. Ilepen coOuparomieii 11H30# Ha paccTostHUM 30 cM HAXOAUTCS MpeAMET BbIcoToi 20 cM,
H300pakeHue MpeIMeTa HaXOAUTCS Ha PACCTOSIHUH . ... M. OnpeenuTe TuHeiHOe
YBCIUYCHUC JIMH3EBI.

Pemenne. 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 mepectan 3Ty 3ama4dy pemarb. ¥Y; BAC
HepeaabHbIe AaHHbIe! Y JTHH3BI (POKYCHOE PACCTOSIHHE UMEET pa3Mep JOJTH CAaHTHUMETpA.

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=b/a; k=4,
(M300pakenne MHUMOE, YBEIIMUEHHOE)



2. Tlepen MBOSIKOBBIMYKIIOHN JIMH30H ¢ (POKYCHBIM paccTOSTHHEM | M HAXOIUTCS MPEeaIMeT
BBICOTOM 2 M Ha paccTosiHud 3 M. HailTi BRICOTY M300paskeHUsI PeIMETa U ONITHYECKYIO
CUJLY JINH3bI

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

HAUTU: H,D

PEHIEHME. ITo popmyne Tonkoit mun3sl D =1/d +1/f, D=1/F =1/1=1 nntp,
1=1/3+1/f, 1f=1-1/3=2/3,{=3/2=1,5m

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

OtBer: ontuueckas cuiia D=1 anTp, BeicoTa n300pakeHus 1.

3AJJIAHME 4 (npakTu4eckoe)

JlaboparopHas pabota 1 «OrmpeneneHue  yYCKOpEHHs  Tella  IPU PaBHOYCKOPEHHOM
JIBUKCHUID)

[enb pabOThL: BHIYMCIUTH YCKOPEHUE, C KOTOPBIM CKaThIBAETCS IIAPUK 110 HAKIIOHHOMY
xenoOy. JlJs 3Toro u3MepstoT JUIMHY IepeMelleH s S apuKa 3a u3BecTHoe Bpems t. Tak kak npu
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4alIbHOM CKOPOCTH

TO, U3MEPUB S U t, MOXKHO HAUTH yCKOpeHue mapuka. OHO paBHO:

2
Huxkakue u3mepeHus He JenaroTcsi aOCOMIOTHO TouHO. OHM BCer/ia MpOU3BOJATCS ¢ HEKOTOPOH
MOTPELIHOCTBIO, CBSI3AHHOW C HECOBEPUIEHCTBOM CPEICTB U3MEPEHHS U APYTMMH IPUYUHAMU.
Ho u npu Hanuuuu MOrpenrHocTe MMeeTcsi HECKOIBKO CIOCOOOB MPOBEAEHUS JTIOCTOBEPHBIX
u3Mmepenuil. Haunbonee mnpocTtoil M3 HMX — BBIUMCIEHHE CPEAHEr0 apu(MEeTHYEeCKOoro u3

PE3YyIbTATOB HCCKOJIbKUX HE3aBUCHUMBIX I/I3MepeHI/II71 OJIHOHM U TOH XKe BCJIMYNHBI, €CJIIN YCIIOBUA
OIIBITAa HE U3MEHSIOTCS. ITO U npeajaracTes CACIaTb B pa60Te.

CpenctBa u3mepenus: 1) uamepuTenbHas JEHTa; 2) METPOHOM.

Marepuansl: 1) xeno6; 2) mapuk; 3) mwraTuB ¢ MypramMu u Jankoil; 4) MeTauIMyecKui
LHUIAHJIP.

HOp}IIIOK BBIIIOJIHCHU A pa6OTBI

1. Ykpenure xen00 C MOMOIIBIO IMTATHBA B HAKIOHHOM TIOJIOKEHUH TOJT HEOOIBIITUM YIJIOM K
ropu3oHTy (puc. 175). Y HIKHEro KOHIA jKel100a MOJI0KUTE B HETO METAITHICCKUN ITUTUHIP.
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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 MPY>KUHBI IIPU €€ IIC(bOpMaLII/II/I YBCIMYHUBACTCA Ha

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, rpys pactsHer npyxkuHy. CHUMHTE 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

Cremnaiite BbIBOJI IO ITPOJIEIIAaHHOM paboTe
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 IOMA: 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 IMOCTOAHHO, €CJIN JaBJICHHUC I'a3a HE
1

mensietcs. | = corl npu p = corl.,

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

Jlist Toro, yTOoOBI TPOBEPUTH 3aK0H | eii-Jltoccaka, TOCTaTOUHO U3MEPUTH O0BEM H
TEMIIEPATypy Ta3a B IBYX COCTOSHUSX IPH TIOCTOSITHHOM JaBJICHUU U IIPOBEPUTH
crpaBeIMBOCTh paBeHcTBa V1/V2=T1/T2.

CrexnsaHas Tpyoka mmuHon 600 MM u muamerpom 40-50 MM omeraercs Ha 3-5 MUHYT B
UAITUHIPUYECKU T cocyn c ropsiuei BOJIOM (t=60 C)(puc. a).
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ITpu 3TOM 00BEM BO31yXa V, paBeH 00beMy CTEKIISHHON TpyOKH, a TeMIepaTypa-TeMnepaType
ropsiuedt Bonubl T. DTo mepBoe coctosiHue. UToOBl Macca BO3ayXa OCTalach MOCTOSHHOM,
OTKPBITBIA KOHEI| CTEKJISHHOW TpyOKH, HaxoIdluiics B ropsueil Boje, 3aMa3blBaeM
mwacTuiauHoM. Yepes3 3-5 MUHYT TpyOKy BBIHUMAaeM M3 cOCyza ¢ ropsuyed BoJIOH U ObICTPO
OIlyCKaeM B CTakaH KOMHATHOW Temmeparypbl (puc. 0) U IOJX BOAOH CHHMaeM IJIACTUJIMH.
[Tocne mpekpamieHust moabeMa BOJbI B TPyOKe 00beM BO3ayXa CTaHET paBHBIM V2 < V1, a
naBieHue p2= p at™ -pgh (puc. B). UToObl naBieHHEe BHOBH CTaJO PaBHBIM aTMOC(HEPHOMY,
HEOO0XO/MMO TIOTPYKaTh TPYOKYy B CTakaH JIO T€X IOp, IMOKa yPOBHU BOJBI B CTaKaHe U B
TpyOKe He BBIPOBHsAIOTCS (pHc. T). D10 Oyner BTopeiM coctosHueM ( V2, T2 ). OtHomeHue
00BEMOB B TpyOKax MOXHO 3aMEHUTH JUIMHaMu cTosi0oB Bo3zayxa ( V1/V2=SI11/S12=11/12
).IToaTomy B paboTe HeoOXoaUMO NpoBepuTh 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 BBIUMCICHUM 3aHOCUM B TaOIHILY

BriBoxa:

JlaGopaTtopHas pabota 5 HabmroieHre mporeccoB TUIaBJICHHUS U KPUCTAILTA3AIIH.

Leap padoThI: OMBITHBIM MYTEM ONPENEIUTh TEMIIEpaTypy KpUCTAUIM3aluu mapaduHa,
MOCTPOUTH TpauK €€ 3aBUCUMOCTH OT BPEMEHHU.

O0opynoBanme: mpodupka ¢ mapadhuHOM, MPOOUPKOIEPIKATEND, TA0OpPaTOpPHBIH TepmMomeTp 0-
100°C, crakan ¢ ropsiaeit Bogoit 150 - 200 mi1, yachl.

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

Kpuctaym3anuu). JpyrumMu cioBaMM, KOI/Ia KpPUCTANIMYECKOE TEJI0 MpPH TOCTOSIHHOM
HarpeBaHUM [JOCTUTAET TEMIIEpaTypbl IUIABICHMS, €ro TEMIEepaTypa Ha HEKOTOPOE BpeMs
nepecTaéT MOBBIIATHCSA, U TOJIBKO TOT/IA, KOTIa BCE TEJI0 CTAHOBUTCS JKUJKUM, €ro TeMIlepaTypa
HAa4YMHAET CHOBA BO3pacTaTb. Takas e 3aJepikKKa B M3MEHEHUM TEMIIEpaTypbl MPOMCXOAUT U
IIPYU OCTBIBAHUU KUJIKOCTH, IPEBPALLAIOLIEICS B KPUCTANINYECKOE TEIO.

ITo Mepe oxyaXkaeHMsl pacIuIaBIEHHOTO KPUCTAJNIMYECKOTO BELECTBA €TI0 YACTHUIIbI 3aMEUISIOT
CBOC XaOTHYeCKOe ABMKeHME. [Ipu nocTmkeHny temneparypsl IIaBICHHS CKOPOCTh JIBHKECHUS
YacTULl  yMEHBIIAETCS, M  OHM  MOA  JEHCTBUEM  CHJI  NPUTSHKEHUS  HAUYMHAIOT
«IIPUCTPAUBATLCS» OJIHA K JPYroi, oOpa3ys KpHucTainuyeckue 3apoJsiny. [Ioka Bce BelecTBo
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HE 3aKpHUCTAUIM3YyeTCs, TeMIleparypa €ro oOcCTaeTcs MOCTOSIHHOH. JT0 TemmepaTrypa
KPHUCTAJIM3ALMHA WM TeMIlepaTypa IIaBJIeHUs JaHHOT0 KPHCTAJINYECKOro TeJa.

[Tocne 3TOoro Kak Bce BEIIECTBO MEPEUIET B TBEPAOE COCTOSHHUE, TEMIEpaTypa €ro CHOBa
HAYMHAET OHMKATHCSI.

Teépapie mapaduHbl SBISIOTCS KPUCTAUIMYECKMMHU Telamu. B manHON paboTe Ha oOIbITe
yoenuMcsi B KPUCTANIMYECKOHM MPUPOJIE  BBICOKOOUHMIEHHOro (Oemoro) mapadwuHa,
IPUMEHSIEMOT0 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. Omnycture B crakaH c¢ ropstueii Bomoir (oxonmo 80 °C) mpobupky ¢ mapapuHOM U
HaOJro1alTe 3a TeM, KaK OH IJIaBUTCH.

3. Ilocne Toro, kak mapaduH pacIUIaBHUTCS, MEPEHECHTE MPOOMPKY B CTakKaH, Ky/la HAJIUTO
okoj0 150 M XOIOAHOM BOXBI, M OIyCTUTE B pacIUiaBIE€HHbIA mapaduH (B €ro cepeauHy)
TEPMOMETD.

Buumanune! TepmoMeTrp He [0/KeH KacaTbCsd CTE€HOK mnpoOupku. Bo Bpems
ONbITa NPOOUPKA ¢ MapaduHOM J0JKHA ObITH B IMOKOE.

4. C moMeHTa, Korja Temieparypa napaduHa HagyHeT MOHMKAThCsl, C UHTEPBAJIOM B | MUHYTY
3aMyChIBANTE MOKA3aHUS TEPMOMETPA.

5. Ilponomxkas 3amMchlBaTh IIOKa3aHUS TEPMOMETpPA, IPOHAOIOAAlTe 3Tam mepexona
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 ompenennuTe TeMnepaTypy KpucTaian3auy napapuHa.
8. 3anumnTe 001U BBIBOJ U OTBETHTE Ha KOHTPOJIbHBIE BOIIPOCHI.
KonTpoJibHbBIE BOIPOCHI.
1. Kakue BemiecTBa Ha3bIBatoTCs KpuctauinueckuMu? AmopdubiMu? [lpuBeaute npumepsl.
2. Kak mo rpaduky HM3MEHEHHUs TeMIepaTypbl BELIECTBA NpPU HArpeBaHUM OT BPEMEHHU
OTIpeeNIUTh TEMIIEpaTypy IUIaBJIEHUS KPUCTAIIMUECKOT0 Tena?
3. OtMeThTe Ha rpaduKe yUacTKH, COOTBETCTBYIOIINE:
a) )KMJIKOMY COCTOSIHUIO TtapadrHa (0003HaubTe ATOT y4acTok OykBamu AB);




0) cmecu mapaduHa B JKHUIKOM M TBEPIAOM COCTOSHUSX (0003HAYBTE STOT YYACTOK
oykBamu BC);
B) TBEPIOMY COCTOSIHUIO MapaduHa (0003HaYbTE 3TOT yuyacTok OykBamu CD).
4. OOBsicHUTE XapakTep IOBEACHHS MOJICKYJ BEIIeCTBA HAa KaXIOM YYacTKE COCTOSHHUS
napaguHa.
5. Yem ornmyaroTcsi rpadMKM 3aBUCHMOCTH TEMIEpaTypbl OT BPEMEHH KPHCTAJUIMYECKUX W
amMopQHBIX Ten?

JlaboparopHas pabota 6 OnpeseneHne OTHOCHTEIBLHONM BIAYKHOCTH BO3/1yXa

Heab: ocBOUTH TpUEM OINPENEIICHUS] OTHOCUTEIBHOM BIIAXKHOCTH BO3/yXd, OCHOBAHHBIM Ha
WCIIOJIb30BAHUU MICUXPOMETPA.

Oo6opynoBanmue: 1. [Icuxpomerp.

Teopus.

B armocdepHOM BO37yXe Bcerga MPUCYTCTBYIOT Tapbl BOJBI, KOTOpas WCIAPSETCS C
MIOBEPXHOCTH MOPEH, pEK, OKEaHOB U T.II.

Bo3zoyx, cooeporcawuii 600anou nap, Hazviearom BIAKHBIM.

BrnaxHocTs BO37yxa OKa3plBa€T OTPOMHOE BIMSHHE Ha MHOTHE MpPOIECChl Ha 3eMie :Ha
pasButue QIIophl ¥ GayHbI, HA YPOXkKaH CeIbX03. KyJIbTYp, HAa TPOJYKTHBHOCTh JKUBOTHOBOCTBA
U T.J1. BiaxxHOCTh BO31yXa UMeeT OOJIbIIOE 3HAYCHUE JIJIS 3/I0POBbS JIFOJICH, T.K. OT He€ 3aBUCHUT
TEIJIOOOMEH OpraHM3Ma 4YeloBeKa ¢ OKpyxkatomed cpemoi. I[lpu HHU3KOM BIAKHOCTH
MPOUCXOTUT OBICTPOE HCIAPEHUE C MOBEPXHOCTU M BBICBIXAaHHE CIM3UCTON 00O0JIOYKH HOCa,
TOPTaHM, YTO MPUBOIUT K YXYIIICHUIO COCTOSTHUS.

3HAYUT, BIAKHOCTh BO3AyXa HAJI0 YMETh U3MEPATh. [|JIsi KOMWYECTBEHHO!N OIIEHKH BIaKHOCTH
BO3/yXa MCIIOJIB3YIOT IMOHSATHUS a0COIFOTHON M OTHOCHUTEIIBHON BITAKHOCTH.

AO0COJIIOTHAS BJIAKHOCTD — 8e/IUYUHA, NOKA3bIBAIOWAS, KAKASL MACCA NAPO8 800bl HAXOOUMCSL
6 1 m? 6030yxa (T.e. 3TO TUIOTHOCTH BOJISIHOTO Tlapa). OHa pasHa napyuaibHOMy 0asleHu napa
npu OaHHOU memnepamype.

I[apunanbHoe naBJjieHHE Mapa —dmo OdsleHue, KOMoOpoe OKA3vleéal Obl 800SHOU Nap,
Haxoo0suyuiicsi 6 8030yxe , eciu Obl 8ce OCMAIbHbLE 2A3bl OMCYMCMEOBATU.

OTHoCHUTeIbHASI BJIAKHOCTH BO3YXa — 310 GeIUUUHA, NOKA3bIBAIOWAs, KAK OdleK nap om
HacvlyeHus. Imo omHouleHue NapyuaibHo20 O0A8leHUsl P 800AHO20 NAPd, COOEPHCAUeLocs 8
6030yxe npu OaumHOU Mmemnepamype, K OAGNeHUI0 HACLIWEHHO20 — napa PoIPH  TOH  XKe
TEeMIEpaType, BEIPAKEHHOE B TPOIEHTAX:

o =2 100%.
7y

Ecnu Bo3ayx He COAEp)KUT MapoB BOJbL, TO €ro abCOJIOTHAs U OTHOCUTENbHAsl BIA)KHOCTb
paBHbel 0. IlpenenpHoe 3HaueHMe oOTHOcUTenbHOW BiaxHoctu — 100%. Hopmanpnoil ains
YeJIOBEYECKOr0 OpraHu3Ma CUuTaeTcs BIaKHOCTh 60%.

Jl11g n3MepeHus BIaKHOCTH BO3yXa MCIIOIb3YIOT IPUOOPHI 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 mokazaHWsIM CyXOro TEepMOMETpa W3MEPUTh TEMIEpPaTypy BO3AYXa tcyxoro B

MIOMEIICHUH.

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

5. BpluucnuTh pazHOCTh MOKa3aHUN TEPMOMETPOB At = teyxoro = temanmoro

6. Ilo mcuxpomMeTpuveckoil TabIuIe ONpeAeTUTh BIAKHOCTh BO3IyXa ¢

7. Pe3ynbTaThl U3MEPEHUM U BHIYUCIICHHUM 3aHECTH B TaOIUILY.

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

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

CyXO0ro Pa3HocTh mokazaHuii cyxoro v BIaKHOI'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 W3MEHHTCS DPa3HOCTb MOKAa3aHWW CyXOro M BIIQKHOTO TEPMOMETPOB IICUXPOMETPA C
YBEJIMYEHUEM OTHOCUTEIBHOMN BIAXKHOCTHU?

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

Jluteparypa

1 XKnanos JI.C., Knano I'.JI. ®dusmka. YueOHUK yIsi CpPeAHUX CHEHHUATBHBIX Y4eOHBIX
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/I3MepeHHe MOBCPXHOCTHOT'O HATAXKCHUS 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. KATUIN "KUJAKOCTHU U MOBEPXHOCTHOE HATSAKEHUE.
[Mpunuun 3xkcnepumenta. BoiBoa pacueTHoit popmysibl
Habmroiast 3a OTpBIBOM KAl KUJIKOCTH OT BEPTUKATBHOM Y3KOU TPYOKH, MOKHO OTIPEAETUTh
KOA(DPUIMEHT ¢ MOBEPXHOCTHOT'O HATSKEHUSI JKUJIKOCTH.
Kosppuuyuenm nosepxnocmmnozo namasxcenus 4ucieHHo pagen cuie n06epxXHoCmHo20
Hamsad}CeHus, 0eicmeyuiell Ha eOUHUYY OJTUHBL ZPAHUYBL C6000OHOI NOBEPXHOCMU

Hcuoxocmu:

F
o=

1)
rae | — pimHa yyacTka KOHTYpa, Ha KOTOPBI aeficTByeT cuia F (a Takike HeGoIb11I0€
TeopeTH4YecKoe BBeJleHne 00 JHepruM NOBEPXHOCTHOI'O CJ1051 M TOBEPXHOCTHOM HATSIKEHUHU
JKHIKOCTeEi).
PaccmoTpum, Kak pacTeT Karuis >KUIKOCTH MPH BBIXOJIE U3 y3KOM TpyOku. Pazmep xarum
MIOCTENIEHHO HAapacTaeT, HO OTPBIBAETCSA OHA TOJIBKO TOTJa, KOTAa JOCTUTAET ONPEIEIIEHHOTO
pasmepa (cm. puc. 1 a).
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a b c
Puc. 1.

[Toka Karist HEZOCTAaTOYHO BEJMKA, CHJIBI TOBEPXHOCTHOTO HATSXKEHHS JOCTATOYHBI, YTOOBI
IPOTUBOCTOATH CUJIE TSKECTU U IIPEJOTBPATUTh OTPhIB. Ilepen oTppiBOM 00pasyercs CyKeHHe —
mieiika karmm (puc. 1 b). Iloka kams yaepkuBaeTcss Ha KOHIIE KallMIUIIPHON TPYOKH, Ha Hee
OyayT neiicTBOBaTh CUIIBIL:

CHJIA TSKECTH & | HalpaBlieHHas BEPTUKAIBLHO BHU3 M CTPEMSIIASACS OTOPBATH Karmio (puc. 2);

CUJIBI TTOBCPXHOCTHOI'O HaTH)KeHI/Iﬂf , HaIIpaBJICHHBLIC I10 KacaTelIbHOM K IMOBEPXHOCTHU
KHUAKOCTU U ICPHCHAUKYIISIPHO 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
=,
rae d — quaMeTp MIeWKH KaIliu, 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 mocunTath, CKOJIBKO Karesb BHITEUET U3 KAWUISIPHOM TpyOKH B MEpHBIN CTakaH, U
U3MEPUTH 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.

OrnucaHHbIl CIOCO0 IKCIIEPUMEHTATLHOTO ONpeesieHNs KO (UIIMEeHTa ITOBEPXHOCTHOTO
HATSHKEHUS )KUAKOCTHU JaeT XOPOIIUE Pe3ysbTaThl, HECMOTPS Ha TO, YTO B IEHCTBUTEIILHOCTH
OTPBIB KaIUTA ITPOUCXOIUT HE COBCEM TaK, KaK OMMCAHO BHIIIIE.

B neificTBUTENBHOCTH KaIljisi HE OTPBHIBACTCS MO JIMHUU OKPYKHOCTH HIeiku. B MomeHT, 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 Kaluld B MOMEHT OTPBIBA MOYKHO TPHHSTH PaBHBIM
BHYTPEHHEMY JMaMETPy TPYOKH, TaK Kak TpyOKa JIOCTAaTOYHO y3Kas M €€ AHUAMETP CPABHHUM C
JINAMETPOM IIEUKH KaIlId.

s pacuera o mo ¢opmyiie (5) HE0OXOIUMO BO BpeMsi U3MEPEHUS CICIUTh 3a YHCTOTOU
Kanuuisipa ¥ BoAel. Kpome Toro, ko3¢h@dUIMEHT MOBEPXHOCTHOIO HATSHKEHUSI O 3aBUCUT OT
TEMIIEpaTypbl HCCICIYeMON JKUAKOCTH: C POCTOM TEMIIEpaTypbl OH yMeHbmaercs. [lpu
KOMHaTHOM TeMIeparype 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 npeMeThl, KOTOPbIE MOTPEOYIOTCS ISl BHIITOJIHEHUS OMbITa (2 MM
IHINPHIL, 2 EMKOCTH JIJIsl BOJBI, TEPMOMET], BECHI).

1. H3mepuTh TeMiepaTypy OKpy’Karomien cpebl.

2. Halpatb B YHCTHIN CTaKaH XOJIOJHON BOJIBI HJTU IUCTHUILTUPOBAHHOM BOTY ,
MaKCHUMaJIbHO OXJIATHUTh Boy (mpubnusutensHo A0 10-12 °C). M3mepuTh TemnepaTtypy
BOJIBI.

3. TloaroroButk HEOOBIION YUCTHIN cocy (Yalieuky, ¢pIakoH, MEPHBIH CTakaH U T.I1.), B
KOTOpPBIN OyJeT npoKanbiBaThes BoAa. B3BecUTh MycTON cOCy/ Ha AJIEKTPOHHBIX BECAX.

4. TIpUroTOBUTH LINPHIIBI JUTSI HHBEKIIMNA PA3TUYHBIX 00beMoM. B mimpuir Habpatb
XOJIOTHOM BOJIbI M TIOCYUTAThH YKUCIIO Kanesb N U u3MepuTh UX 00beM B MEPHOM
crakaHe V, a Takxe, 3Hast quameTp Kamwisipa d (no mabauye 1 nocmompems 0nst
wnpuyos), HaucaTh BCe JaHHBIE B TAOJIUIy PE3yJIbTAaTOB.

5. Paccuutarh KO3 PHUIHEHT MOBEPXHOCTHOTO HATSHKEHUS 10 Gopmyrie (5). 3HaueHue
JqrameTpa Kanumuisgpa d crpocuTe y npenoaaBatesisi Win y JabopaHTa.

[TpokamaiiTe BCIO BOAY M3 LINPUIA B COCY]l, TOYHO COCYUTAB KOJIMYECTBO Kareib N.
IIponenaiite  ombIT npu TemnepaType 3 pas3a. Paccunraiite cpeqnee uncio kameinb Ncp.
6. CpaBHUTH pacCUMTaHHOE 3HAYeHHE KOA((HUIHEHTA TTOBEPXHOCTHOTO HATSKECHUS C
TaOJIMYHBIM (CM. BBIIIIE).
7. PaccuutaTh aOCONMIOTHYI0O AC" M OTHOCUTENBHYIO £ MOTPEIIHOCTH HCKOMOM BETMYHHBI:
Ao=i<o>—0_li



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

|

K cocyny mpukperuiena kanuuigpHas TpyOka 3 ¢ kinanaHom 2. KianaH no3BoJisieT peryiaupoBarh
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
karenb N 1 u3MepuTh UX 00bEM B MEPHOM CTakaHe V, a Takxke, 3Has quameTp Kamwuisipa d ((no
mabnuye 1 nocmompemsy 0715 wWinpuy08), MOXXHO HaUTH KOA(P(PUIIMEHT MOBEPXHOCTHOTO
HATSDKEHUSI 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. TlocuuTarb, CKOJBKO Karejb BHITEUET U3 TPYOKH, YTOOBI MEPHBIM cTakaH ObLJI 3aIl0JIHEH J10
o6bema V ~ 5+20 yz (1o ykazarmto nperogasatens) (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 PUIUESHT MOBEPXHOCTHOTO HATHKEHUS 10 hopmyite (5). 3nauenue
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 NOrpeuIHOCTU HCKOMOM BEITMYMHEL;

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).

Pacckakute 0 SIBICHUH IOBEPXHOCTHOI'O HATSDKEHUS KUAKOCTEH .
Ot yero 3aBUCUT KOA(P(PUIIMEHT TOBEPXHOCTHOT'O HATSXKEHUS KHUIKOCTEH?

Taoauna 1

Tabnuna nuamerpoB uri mmnpunes. Coxepxut kanuodp G (gauge), JVIMHY UTJIbl, BHYTPEHHUM 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 pabora 8§ Onpenenenue I/C 1 BHyTpEHHEr0 CONNPOTUBIICHHUS HICTOYHHUKOB
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
COIPOTHBIICHUH, PEOCTAT, AMIIEPMETP, BOJLTMET, KIIF0UY, COSAMHUTEIbHBIC TIPOBOJIA.
Xoa paboTsl
1 cobepuTe nenn

Omnpenenenne D/]C 1 BHyTpEHHETO CONMPOTUBIICHUS HCTOYHHUKA TOKa

R

1. JlaHHBIC U3MEPEHUI U BBIYMCICHUN 3aHECUTE B TaOIUILy

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

2. 3amxHute ko4 K. M3mepsbre cuny Toka I B ienu He MeHee nsitu pa3. Beruucnure cpegnee
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 HCTOUHMKA 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 U3MEPEHNUN BHYTPEHHETO
COIIPOTUBIICHUS

Er=

6. Beruncnure abCcoMOTHYIO MOTPEITHOCTh KOCBEHHBIX U3MEPEHUI BHYTPEHHETO
CONPOTHUBIICHNS UCTOYHUKA TOKA

Ar =

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

8. 3anuimuTe 3HaU€HNE BHYTPEHHETO CONMPOTUBIICHHSI U OTHOCUTENIbHYIO MIOTPEUTHOCTh €r0
KOCBEHHBIX U3MEPEHU B BUJIE

r= Owmg e =

BriBox:

2]

N3y4yenne 3akoHa OMa 1J1s1 y4acTKA Henu

Onsit 1. Hccrneoosanue 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 mMoKa Om CONPOMUGLEHUS YHACMKA 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 3TOM CHITYy TOKa, Pe3y/IbTaThl 3alIUChIBAiTe 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 napajmeanoro
COCJTUHECHHUS IPOBOTHUKOB.

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

1. 3akoHBI MOCIEAOBATEIIBHOTO COESUHEHUS 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 IapajIEIbHOIO 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:

JlaGopaTtopHnast pabota.10 M3ydenue sBiIeHUS JIEKTPOMAarHUTHON MHIYKITHH

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

Metoa BbINOTHEHHs Pad0ThI
SIBieHME PNEKTPOMArHUTHON MHIYKIIMH 3aKJI0YaeTCs B BOSHUKHOBEHUN UHAYKLIIHOHHOTO
AIIEKTPUYECKOTO TOKA B JIFOOOM 3aMKHYTOM ITPOBOSIIEM KOHTYpE MPU U3MEHEHUH MarHuTHOTO
IIOTOKA, KOTOPBIN MPOHU3bIBAECT KOHTYp. HanpasiieHne HHIyKIIMOHHOTO TOKA ONPEIEISAETCS 10
npasuity Jlenna.




B sT0i1 paboTe HabmogaeTCS SIBICHUE 3JICKTPOMArHUTHOM MHAYKIMH. Yepes MoocTh KaTYIIKH
MEPEMEIIAIOT MArHUT U ONIPEACIIAIOT IIPU DTOM HaIlpaBICHUE UHAYKIIMOHHOIO TOKA I10
OTKJIOHEHMIO CTPEJIKU I'aJIbBAHOMETPA.

HanpasieHnne HHIyKIIMOHHOTO TOKA MOKHO ONPEeTUTh U 1o paBuity Jlenma. B padote ero
MOYKHO IPUMEHHTH 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) ompeaenuTh (M0 MpaBuiIy OypaBUKKa) HAIPABICHNUE TOKA B KaTYIIKE.

Xoa padoTsl
1. [ToncoenMHUTH KaTyIIKY K TaJbBAHOMETPY.
2. IlepenBuraTh MarHuT Yyepes MOJOCTh KATYILIKH, KaK IIOKa3aHO HA PUCYHKaX a)-T); OTMETUTH B
Ka)KIOM CITy4ae OTKJIOHEHHUE CTPEJIKHU TajJbBaHOMETpa (HAMPAaBICHHUE TOKA).

a) 6) 6) 2)

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 ykaszatb: nmomoca N u S, HanpaBienue Bektopa B, Hampasienne Toka |.

w

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

KoHTpoIibHBIE BOTPOCHI

1. Yro xapaktepu3yer mMarHuTHas uUHAykuus B? Kak Bbrumcisercss MarHuTHasi WHIYKLHS?
Kakuve BenmnauHbI BXOAAT B 3Ty hopmyiy?

2. O0bICHATE TIO0  PHUCYHKY,  Kak

. . r ¢ Bo3HUKaeT J//C MHIyKUUU B
MIPOBOJTHHUKE, ):_' : KOTOPBIN JBMIKETCS B MArHUTHOM T10J1e?
Kaxk ¥ -_::' U T paccuntarh JC UHAYKIUU JUIsL  3TOTO
cinyyvas? - Y " v Kakue BennyuHbl BXOJAT B popmyny?
i |
¥ Y5



3. Ilpu xakoM yclOBHM HOSIBISIETCS BUXPEBOE 3IEKTpuueckoe rnose? KakoBbl

AB >0 CBOMCTBA BHUXPEBOTO JJIEKTPUUECKOTO IMoyisg (OOBSICHUT €ro, Omnupasch Ha

PHUCYHOK).

BBoast MarHuT B KaTyIIKy OJHHM IOJIOCOM (CEBEpHBIM) M BBIBOAS €€, MbI
HaOJto/1aeM, YTO CTpeNiKka aMIlepMeTpa OTKIOHSETCS B pa3Hble CTOPOHBL. B
MEPBOM CIy4yae YWUCIO JHMHUNA MAarHUTHOM WHIYKIUH, MPOHU3BIBAIOIINX
KaTylKy (MarHUTHBIM MOTOK), pacTeT, a BO BTOPOM ciydyae — HaoOOpOT.

[Ipuyem B mepBOM citydae JIMHUM WHIYKIMH, CO3JaHHBIE MAarHUTHBIM IOJIEM WHIYKIIMOHHOTO
TOKa, BBIXOJST M3 BEPXHErO0 KOHIA KATYIIKH, TaK KaK KaTyllka OTTAJKHUBAaeT MAarHutT, a BO
BTOPOM Cllydae, Ha000pOT, BXOSAT B 3TOT KOHEL. Tak Kak cTpeyka aMmIepMerpa OTKJIOHSIETCS, TO
HaIpaBlieHUE MHAYKIIMOHHOTO ToKa MeHseTcs. MIMeHHo 3To moka3biBaeT Ham mnpasuiio JleHia.
BBoast MarHuT B KaTylIKy IOKHBIM IOJIOCOM, Mbl HaOJIIOAaeM KapTHUHY, IMPOTHUBOIIOJIOXKHYIO
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 CEBEPHBIH MOIIOC CTaIbHOTO MarHuTa?

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

4. Kak MOXHO OBICTpO pa3leNuTh CMEIIABIIUECS Ha IOy MAacTepCKON JKEle3Hble H
[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 paccrostHuu 2 cM OT OCH JUIMHHOTO HPSMOT0 MPOBOJA ¢ TOKOM MAarHUTHOTO IOJIS
80 A/a. Onpenenute HaNpsKEHHOCTH MOJISI HA PACCTOSHUU 3 CM OT IIPOBOJA 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 monsspHBIE CHUSTHHS HAOJIIOJAIOTCS B OCHOBHOM B TOJISIPHBIX pailoHaX 3€MHOTO
mapa?

Jlureparypa

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

2 COopHHK 3a7a4 1o ¢usuke. YdyeOHOe MocoOue Ui CpPeIHUX CHEeLUANbHBIX 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 pabomur: Hayunthest onpenensats kKoddduimeHT npemomneHus ctekia. C 3ToH mebro
U3YYUTE TEOPUIO PACCMaTPUBAEMOI0 BOIPOCa, COOEPUTE YCTAHOBKY M IKCIIEPUMEHTATHHO
MIPOBEPHTE OCHOBHBIE TEOPETUYECKUE BHIBO/IBI.



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

3. Jluct 6ymarm. 4. 3 urmsl.

5. lomieuka.
Kparkas Teopus

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

npenomisiercs. [Ipenomienne oObsICHIETCS N3MEHEHHEM CKOPOCTH PACIpOCTpaHEHUs CBETa MpU
NEPEeX0/Ie U3 OJHOM Cpeibl B APYTYIO U MOAUUHAETCS CIEIYIOIIUM 3aKOHAM:
1. TMagaronmii ¥ TPEJOMJICHHBIA JIy4d Jie)KaT B OAHOM IUIOCKOCTH C TEPICHAMKYJISIPOM,
IIPOBE/IEHHBIM Y€pe3 TOUKY MaJCHUs JIy4a K TpaHMLIe 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
OTHOCHUTEJILHO NIEPBOM: N = ——.
siny
Conep:xkanue u MeT0 padoOThI
sina
B COOTBCTCTBHUU C 3aKOHOM HpeJIOMJICHI/ISI n =—, T 0 Hu 'Y — YTJH)I ImagacHus "
siny
MPEJIOMIJICHUS, @ N — OTHOCUTEJIBbHBIN MOKa3aTelb MPEJIOMIICHUSI BTOPOM Cpelibl OTHOCUTEIIHLHO

HEPBOH.

B nannoii pabore TpeOyeTcst ompeAenauTh MOoKa3aTeidb MPEJOMIIEHUS CTEKIa OTHOCHUTENIBHO
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 OMPCACIINTD MOKAa3aTCJIb MPCIOMIICHUA CTCKIIA, JOCTATOYHO U3MEPHUTDH TPAHCIIOPTHPOM
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, MOCTABHTh WY B TaKOW TOYke M, 4TOOBI BCEe 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 magaromem u npenoMia€HHOM Jydax oTiaoxuth oTpe3ku OA u O/l (OA =0[). 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 BBIYMCIUTD IOIPEITHOCTh
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 TETPATHBINA JHUCT MIOCKOMAPAIIEIbHYIO TIIACTUHY U OOBEIUTE KOHTYPHI
KapaHIaIloM.

2. TlonoxuB moa TeTpagHbIN JTUCT KYCOK KapTOHA U, PACTIOJIOKUB TETPaIb C IUIACTUHON Ha
YpOBHE TJIa3, BOTKHUTE B JIUCT OJIHY 3a JPYTrod YeThIpe OyJIaBKH TakK, YTOOBI BCE OHU
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 cpefll, W3MEPhTE OTH YIJIBI TPAHCIIOPTHPOM, IIOCIE HYETrOo 3aIlOJTHHUTE
tabnuiry Ne20:

Tab6muma Ne20

Ne o Y sin o sin y n Ny €,%

1

2

3




4. BrpryucauTe MoKa3areib MMPECJIOMJICHUS CTCKIIA ncm =SIn a/sin y

5. BbluncaHTE NOTPEHIHOCTD MO Pe3yJIbTaTaM IPOACIaHHOH pabOTHI.
6. Cdopmynupyiite BEIBO.

KoHTpoJibHbIE BOMPOCHI

1. B 4éM CyNIHOCTb SIBICHHS MTPEJIOMIICHHUS CBETa M KAKOBA IPUYMHA ITOTO SIBICHHS?

2. B kakux ciydasix CBET Ha TpaHUIIE pasJiena IBYyX MPO3PAYHBIX CpPell HE TMPETOMIISETCS?

3. Uro HazbIBaeTcst K03(DPUIIMEHTOM MPETOMIICHHS U B YEM pa3indyue aOCOIOTHOTO U
OTHOCHUTEIIEHOTO KO3(PHUIIMEHTOB TIPETOMIICHUS?

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

5. Tlouemy m3o0paxkeHne MpeaAMETa B BOAE BCEIla MEHEE SIPKOe, YeM caM IpeameT?

6. Yro mpoucxXoauT MpH NEPEeXoie Jyda B ONTUYECKU MEHEE IUIOTHYIO CPEeNly C yIJIoM
npesomiieHus?

7. Kak n3menunoch 0b1 BUANMOE PACIoNioKeHHE 3BE3/1 Ha Hebe, eciiu Obl ncyesna atmocdepa
3emiun?

8. CBer majaeT Ha IJIOCKYIO IPaHUIlY BO31yX — cTekio. [lokazaTtens mpenomieHus crekia 1,5.
Haitgure yron nageHus jryya, €Ciu yroj MeX1y OTPaKEHHBIM U IPETOMIIEHHBIM JTy4YaMH
MPSIMOH.

Jlureparypa
1 XKnano JI.C., XKnanoB I'.JI. ®usuka. YueOHUK OJisi CPEIHHUX CIHEIHUATBHBIX Y4eOHBIX
3aBesieHn. — M.: Briciras mxoira,1990.
2 COopHHK 3amay 1o ¢u3nke. Y4eOHOE MOcoOMe IS CPEeJHHX CIEHUAIBHBIX YYeOHBIX
3apenenuit./ [lox pen. P.A. I'mankoBoit. — M.: Hayka, 1996.
3 HounykoBa P.A. PykoBOACTBO 10 mpoBefeHUIo jJadbopaTopHbIX padoT mo ¢usuke. — M.:
Bricmas mixona,1993.

JI.P. 12 HabnroieHre CIUIONIHOTO U IMHEHYAaTOr0 CIIEKTPOB.

Tema: HaoOmonenune CILJIOIITHOTO u JIMHENYATOT O CIIEKTPOB W3IIy4YeHUs
[lenb paboOTHL: ¢ MOMOLIBI0 HEOOXOJUMOro O00O0pYJOBaHUS HaOMIOAATh (IKCHEPUMEHTAIbHO)
CIUIOIIHOM CIIEKT, HEOHOBBIH, reJINEBBIN 01041 BOJIOPOJIHBIN.

Ob6opynoBanue: IIpoekMOHHBIN amnmapar, CleKTpajlbHble TPYOKH € BOJOPOJOM, HEOHOM HIIU
rejiieM, BBICOKOBOJIBTHBIM MHIYKTOp, MCTOYHMK NHUTAHUSA, IITATHUB, COEIWHUTENbHbIE MPOBOJA,
CTEKJISIHHAS IJIaCTHHA CO CKOIIEHHBIMU TPaHSIMHU.

Xoxa paboTsl

1. HenpepsiBHbIN criekTp. HampaBuB B3riisg udepe3 IUIACTUHY Ha M300pakeHHE pa3ABHKHOM
IIeJIM TIPOCKIIMOHHOTO arapara, Mbl HAOJIOJad OCHOBHBIC I[BETA TOJYYEHHOTO CILJIOIIHOTO
CIIEKTpa B CleayromeM mopsake: OUONETOBBIN, CHHUHN, TONy00M, 3eNeHBIN, JKEIThIi, 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 HCIIOJIb30BAHUS 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., Knmano I'.JIl. ®usmka. YueOHUK Isi CpeIHUX CIEIUATBHBIX Yy4eOHBIX
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 Ja00paTOPHBIX paboT no ¢pusnke. — 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. 3aBHCHMOCTh KOODAMHATHI X Teda OT BpeMeHH t mmeeT BUI: X =1+ 4t—2t°. Ilpoekuus

ckopocTu Teaa Ha ock OX B MOMEHT BpeMeHH = 3C mpu TakoM JBHKEHHH 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 ¢ aMIUIUTYI0i 4 ¢cM U IepHoJoM 1 ¢ MOXKHO onucaTh B CUCTEME
CU ypaBHEeHUEM

1) x=0,04-cos2a 3) x=4-cost

2) X=cos4t 4) x=2mr-co0s0,04t

A4. YUeMy paBHO 3JIEKTPUUYECKOE CONPOTUBIIEHUE Harpesarens, eciau 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 JaBleHHE UAEalIbHOTO ra3a, €ciii B JJaHHOM O0bEMEe 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 pactBOpeHHHM CcOIM B BOJE MPOUCXOAUT udQy3uss MOJEKysl coiud B Boae. YUto
IIPOUCXOIUT MPH 3TOM C MOJIEKYJIAMH COJIN?

1) Mounekybl COHM MPOHUKAIOT BHYTPh 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 Tx; 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 B3auMOJAENHCTBUS MEXAY ABYMsI TOUEUHBIMH 3apsDKEHHBIMU Telamu paBHa F . Uemy
CTaHET paBHA CHJIA B3aUMOJEHCTBUSA MEXKIY TElaMH, €CJIM 3apsij OJHOTO Tela yBEIUYHUTb B 2
pa3a, a pacCTOsSIHUE MEX]ly Te€JIaMH YMEHBIINUTH B 2 paza?

D%ﬁ@F;&%;@SF

A10. B pesynbraTe 31eKTPOHHOTO [-pacmana siapa aToMma 3JeMEHTa C 3apsAoBbIM 4HuciIoM Z

MOJIy4acTCd AAp0 aToMa 3JICMCHTA C 3apAA0BbIM YU CJIOM
1)Z2-2; 2)Z+1; 3)Z-1: 4)Z+2

YACTb 2
Omeemom K xaxcoomy u3z 3aoanuti BI1-B4 6yoem nexomopas nociedo8amenibHOCHb
yughp. Kaswcooe pewennoe npasunvro 3adanue wacmu 2 oyeHusaemces 6 2 6anna. Ooyuarowuiics,
donycmusuiuti xoms Ovl 00HY owuoKy, noryyaem () 6annos.
B1. YcTaHOBUTE COOTBETCTBHE MEXIY (U3MYCCKMMH BEIMYMHAMH, XapaKTEPU3YIOIIUMU
W30XOPHBIA TPOIECC OXJaKICHUS BO3AyXa, INEPEYUCICHHBIMH B TEPBOM CTOJOIE, U WX
U3MEHEHHUSIMH BO BTOPOM CTOJIOIIE.

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

I') BuyTpeHnHsis sHeprus
3anuuuTe B TaOAUILy BbIOpaHHBIE HUGDPHI I KoM pu3ndeckoi BenuuuHbl. Ludper moryr
IOBTOPSITHCSL.

A b B I

B2. Ilpu HaGmonenun (otoddp¢exrta yMEHBIIMINM HHTEHCUBHOCTh MAJAIOLIEr0 CBETa, He
M3MEHSS JUTMHBI BOJIHBL. Kak MmpHu 3TOM M3MEHSETCsl 4acToTa U3JIy4eHUs (POTOHOB, KOJIMYECTBO
BbIOMBaeMbIX 32 1 ¢ POTO3IEKTPOHOB U paboTa BBIXO/1a IIEKTPOHOB U3 METaJIA.

JInst KaKI0M BEIMUMHBI OMIPEACIIUTE COOTBETCTBYIOIIMM XapakTep W3MEHEHUs: 1) yBeTUYUIOChH;
2) YMEHBIIUJIOCH; 3) HE U3MEHHIIOCH.

3anuiuTe B Ta0nMIly BRIOpaHHbIE UGB A7 Kaxa0i ¢puznyeckoil BenuuuHbl. Lludpsl B oTBETE
MOTYT TOBTOPSTHCS.

YacroTa uznydeHus: (GOTOHOB KonuuecTBo BhIOMBaeMbIx 3a 1 ¢ PaGora BbIXOOA
JJIEKTPOHOB

B3. B uaeanpHOM TEIUIOBOM JABUTaresie yBelWYWIach paboTa, coBeplIaecMmas ra3oM 3a OJUH
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. 3aBHCHMOCTh KOOPAMHATHI X Tela OT BpeMeHH t mmeeT BUA: X =1+ 2t+3t°. IIpoekuus
ckopoctu Tena Ha ock OX B MOMEHT BpeMmeHu t = 3C mpu TakoM JBHKECHUH 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-cos2nt 3) x=2-cos2t

2) x=0,02cos4nrt 4) X=2mr-cosdt

A4. [Tpu NOIKIIFOUEHUH PE3UCTOPA C HEM3BECTHBIM COIPOTUBIEHUEM K UCTOYHHUKY Toka ¢ DC
10 B u BHyTpeHHUM conpoTuBieHreM | OM HanpspKeHHE Ha BBIXOZE MCTOYHHKA TOKA PABHO
8 B. Cuna Toka B 11en paBHa

1) 10A 3)2A

2) 8A 4) 1A

AS. Tlpy HEW3MEHHOW KOHUEHTpPALMM MOJIEKYJ WIEaJbHOrO ra3a B pe3yJIbTaTe OXJIAXICHUS
JIaBJICHHME Ta3a yMEHbIIWIOCH B 4 pa3a. CpenHsas KBaJpaTHUUHas CKOPOCTh TEIJIOBOTO JIBHKEHUS
MOJIEKYJI ra3a Ipu 3TOM

1) ymenbiunace B 16 pas 3) ymeHbImiace B 4 paza

2) yMeHbIIWIAch B 2 pasa 4) He U3MEHWIOCh

A6. B Bony Ha THO cTakaHa IMOMECTHJIM HECKOJbKO KPUCTAJIJIOB MapraHIOBKU. MapraHijoBka
pacTBOpUIIACh, M OKOJIO JHA CTakaHa o0pa30oBajicsd TOHKMH OKpallleHHbIH ci1o0i pacTBopa. CTakaH
OPUKPBUIM JIMCTKOM Oymaru M ocTaBwiId. UYepe3 HECKOIbKO JHEH Bcsg BOJa OKa3ajach
paBHOMepHO okpanieHHoH. Kakoe sBneHne 60see BCero OTBETCTBEHHO 3a pe3yJIbTaT OIbITa?

1) Ucnapenue 2) Kousekums 3) [uddysus 4) BpoyHOBCKOe IBHKEHHE

A7. UneanbHblil ra3 noaydust KoaudecTBO TeoTel 100 [k ¥ mpu 3TOM BHYTPEHHSS SHEPIrus
ra3a ymenpimiaachk Ha 100 [[x. Pabora, coBepiienHas ra3om, paBHa
1) 100 Ix; 2) 200 Tx; 3)—200 dx; 4) 0 Tx

A8. Ha nienke oroanmapara mojayuyeHo yMEeHbIIEHHOE n300paxenue npeamera. Ha ocHoBanuu
ITOT0 MOXKHO YTBEp)KIaTh, YTO OOBEKTUB B BHJIE COOMparouiel TUH3bI pu (oTorpadupoBaHum
HAXOJUJICS OT (POTOTUICHKH HA PACCTOSHHU

1) paBHOM (poxycHOMY

2) MeHbIe POKYCHOTO

3) Ooublie GOKYCHOTO, HO MEHbIIIE IBYX (POKYCHBIX

4) OGobiie ABYX (POKYCHBIX




A9. Kak u3MeHUTCS CHiia KyJIOHOBCKOTO B3aUMOJICHCTBUS JIBYX TOUCUHBIX 3aPSKEHHBIX TEN MPH
YBEIMYCHUH 3apsjia Ha KaXIOM Telie B 2 pa3a M YMEHBIICHWU PACCTOSTHUS MEXIY HUMHU 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 oyenusaemcs 6 2 oanna. 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. moacoenuHeHa K UCTOYHUKY TOKa, a Apyras 3aMKHYTa Ha aMIEpMETpP, YYEHUK H3ydall
SBJICHHE 3JIEKTpPOMarHuTHON MHAykuuu. Ha puc. 1 mpencraBieHa cxema SKCHEpUMEHTa, a Ha
pucC.2 — moOKa3aHUs aMIepMerpa s MOMEHTa 3aMblkaHusd Lenu ¢ kKarymkoi 1 (1), ans
YCTAHOBUBILETOCS MOCTOSHHOIO TOKa, MPOTEKAIOLIero yepe3 Karymky 1 (2), u uii MOMEHTa

Puc. 1 xarymka 1 KaTymgka 2

/(f(

B

(

N |

Pmc. 2

S
pa3MBIKaHUs 1Ieny ¢ KaTymkoii 1 (3). (1) @ @l
N3  [OpemtoKeHHOro  MepedHsl  BBIOCPUTE ABA yTBEPXKICHUS,  COOTBETCTBYOLIHMX

HKCIIEPUMEHTATIbHBIM HAOMIOICHUSIM. YKaXKUTE UX HOMEDA.

1) B MOMEHTHI pa3MbIKaHHSI M 3aMBIKaHHS I[EMU 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
MaKCHMaJIbHOE 3HAaYCHUE.

4) DxcriepuMeHTa bHAs YCTAHOBKA MO3BOJISET 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 oIbITeé MarHuTHOE I0JI€ HE MEHSIOCh, MHAYKLHMOHHBIH 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 WHAYKIIMOHHOTO TOKA IMPU 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 OOHAPYKUBAJIOChH SIBJIEHUE AJIEKTPOMAarHUTHOM MHIYKIIMH.

5. HeBepHo. B onbITe HE MEHSIM MarHUTHBIE CBOMCTBA BEIIECTBA.
Otger:1.4.

Kpurtepuu oneHku 3a BoInoTHeHHEe AU (epeHIHPOBAHHOIO 3a4eTa:
O1eHKa «HEYIOBJIETBOPUTEIILHOY» CTAaBUTCSI, €CIIM 00yJaromuiicss Habupaet meHee 50% 0asioB.
O1eHKa «yJIOBJIETBOPUTEIBLHO» CTABUTCS, €CIIM oOyuaroniuiicss Habupaet He MmeHee 50% OaiioB
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,
20e N — xonuyecmeo Habpannvix banioe 6 mecme,
K — obwee konuuecmeo 6annoe 6 mecme.
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