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1 OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEEHOI'O

MNPEJIMETA
«OVYII.13.11. ®uzuxka»

1.1 MecTto y4eOHOro mnpeaMera B CTPYKTYpe MNPOrpaMMbl MOATOTOBKHM CIEHHAJNCTOB

CpeaAHero 3B€Ha

VYueonni npeamer «OVYII. 13.I1. ®dusuka» OTHOCHTCS K NPEIMETHOH 00IacTH

«EcrecTBeHHBIE HAyKU» M

CpE€OHETO 3BCHA.

1.2 TpeGoBaHus K pe3yJibTaTaM OCBOCHHUS
Pesynpratrom ocBoeHust «Pu3nka» SBISETCA ONpPENENEHHbIN 3Tan cOpMUPOBAHHOCTH
CJICAYIOMIMX O0IUX U MPO(ECCHOHATBEHBIX KOMIETSHIIUI:

UKy 0011e00pa30BaTeIbHOW MOJTOTOBKH

CrIenuaJucToOB

Koa u HamMeHOBaHHE

I[Inanupyemble pe3yJibTaThbl OCBOEGHHS NpeaMeTa

(popmupyemsbIx
KOMIIeTeH I O6mme IIpeamernnre
OK 01. JI.2.'oroBHOCTB K | ¥.2.0nuceIBaTh buznueckue
pemeHus 3aja1 | CaMOCTOATENILHOCTH L —— Hepemenene,
npodeccuoHanbHOM CaMOOMPEIEICHHUIO.
CKOpPOCTb, YCKOpPEHHE, HWMITYIIbC
JIEATEIIbHOCTH JI.3.Hamuuune  motuBamuum K
IIPUMEHHUTENLHO K | oOOydeHHMI0O ¥ JMYHOCTHOMY | T¢1@ W CHCTEMBL Tel, CHia,
pa3IUYHBIM Pa3BUTHIO. MOMCHT CHIJIBI, JaBJICHUC,
KOHTEKCTaM JL4. LlenenanpasieHHOE | TOTEHIIMATbHAS SHEprus,
pPa3BUTHC BHYTpCHHeﬁ IIO3HMIIMH | KHHETUYECKAaI SHEpPrus,
JIMYHOCTH HA OCHOBC JyXOBHO™ | yiexapnueckast sHeprus, pabota
HPAaBCTBCHHBIX IIEHHOCTEH
- . | cuisl, HEHTPOCTPEMUTENBHOE
HapoI0B Poccuiickon
CKOpEHHE, CHJla TSKECTH, CHIIa
denepanvd, HUCTOPUYECKUX H yexop ’ ’

HallMOHAJIbHO-KYJIBTYPHBIX
TpaauLui, (dbopMupoBaHue
CHCTEMBl 3HAYUMBIX IIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYIIIUOHHOTO
MHUPOBO33PEHUS, MPABOCO3HAHUS,
HKOJIOTHYECKOM KYJBTYpBI,
CIIOCOOHOCTH CTaBUTh LEIU H
CTPOUTH )KU3HEHHBIE TJIAHBI.
M.1.0cBoeHHblE 00yUaIOUTUMUCS

MEXIPEAMETHBIE  TOHATUS U
YHUBEpPCAIbHBIE y4aeOHbIe
JIeNCTBUS (perynsiTUBHBIE,
MO3HABATEIIbHEIE,
KOMMYHHKATHUBHBIE).
M.2.CriocoOHOCTh 170'¢
UCTIONIb30BaHUS B
MO3HABATEJIbHON M COLHAIBHOMN
MPaKTHKE, TOTOBHOCTh K
CaMOCTOSITCIILHOMY
TUTAHUPOBAHUIO "
OCYIIECTBJICHUIO yueOHOU

YIPYTOCTH, cuia

MOIIHOCTb,

TpeHus,
SHEPIUs
B3aUMOJEHCTBHS Tena ¢ 3emieit
BOJIN3U €€ MOBEPXHOCTH, SHEPIUs
ynpyroi negopManuu Npy>KUHbI,
KOJINYECTBO TEIUIOTHI,
a0comoTHasi TeMmepaTypa Tena,
pabota B  TepMOIMHAMUKE,

BHYTPEHHSS SHEPTHs UICAIBHOIO

OJJTHOATOMHOTO  Ta3a, paboTa
U/ICATFHOTO Ta3a, OTHOCUTEIbHAS
BJI&KHOCTh BO3/lyXa,
KO3 PUIUEHT MI0JIE3HOTO

JIENCTBUS UIE€aIbHOTO TEIJIOBOTO
ABUTATCIIA; DJICKTPUYCCKOC IOJIC,
HaIMpsKCHHOCTL  QJICKTPHUYCCKOI'O
I1O0JIA

IoJI4, HaMnps>KEHHOCTD

TOYEUHOTO 3apsiaa

3apsHKEHHOIO Il1apa B BaKyyme U

501041




JeSITeIbHOCTH, OpraHu3aluu
y4eOHOTO  COTpyIHHYECTBA C
MeAarorndyeckuMu  pabOTHUKAMHU
U CBEPCTHHKAMH, K YYacCTHUIO B
MOCTPOCHUU  HWHAUBHYaJbHOU
00pa30BaTeIbHON TPAEKTOPUHU.
M.3. OBiageHue  HaBBLIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM u COIMAJIbHOM
NEeSITETTbHOCTH.

B JUDJIEKTPHKE, MOTCHITAI
3IIEKTPOCTATHYECKOTO
pa3HOCTh MOTEHIIUAMOB,
BIIEKTPOJBUKYINAA CHJIA,

HAIps>KECHUE, MOIHOCTH

T0J14,

cuia
TOKa,
TOKa,

QJICKTpHUYECCKad CMKOCTb

IIJIOCKOTI'O KOHACHCATOopa,

COIMPOTUBJICHHUEC YYAaCTKa LCHIH C

I10CJIEI0BATEIbHBIM "
napajuieIbHbIM COETMHEHUEM
PE3UCTOPOB, SHEPrus
ANEKTPUYECKOTO oIS
KOHJICHCATOp,  HAMpPsDKEHHOCTD
ANEKTPUYECKOTO o7,

MOTCHIHUAIT 3JICKTPOCTATHUYCCKOI'O

MoJisl, Pa3HOCTh MOTEHIUAJIOB,
AIEKTPOJIBIIKYIIIAs cuna,
WHIYKIAS  MAarHuTHOTO  TIOJIf,
MAarHUTHBIN OTOK, cuiia AmIiepa,
UHIYKTUBHOCTD,

AIEKTPOABIKYILAS cuia
CaMOWHIYKIIHH, SHEPTHs

MAaroiuMTHOrO ImoJjii nmpoBOJHHUKA C

TOKOM, PENATUBACTCKUI
UMIyJIbC,  [OJIHAs  DHEprus,
SHEpPrusi  TOKOST  CBOOOJHOM
YaCTULBI, JHEPTUs M HMIIYJIbC

(I)OTOHa, MacCCOBOC YUCIIO U 3apsn
AApa, SHEPrud CBA3U AApa.

V.4.0npenensats  HamnpaBJIcHHE
UHAYKIMM ~ MArHUTHOTO  MOJIA
MPOBOJAHUKA C TOKOM, CHJIBI

Awmmepa u cuiibel JlopeHiia.
V¥.5.Crpouts n300paxeHue,
CO371aBaeMO€ TUIOCKUM 3€pPKaJIoM,
TOHKOM JIMH30M, U PAaCCUUTHIBATH
€ro XapaKTEePUCTHUKHU.

V.8. PemaTe pacueTHbIe 3a/1a4u C
SBHO  3aJlaHHOM UM HESBHO
3aIaHHON (PU3UYECKON MOJEIBIO:

Ha OCHOBAaHWM aHaJIM3a YCJIOBUA

000CHOBBIBaTh BBIOOD
buzmIecKoit MOJIEIH,
OTBEYAIOLIEH TpeOOBaHUSAM
3aJjauu, MTPUMEHSTh (OPMYIIbI,




3aKOHBI, = 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3MYECKUX TEOPUI
npu HCIOJIb30BAHUU
MaTeMaTHYECKHUX METOI0B
pemieHuss  3aaad,  MPOBOJUTH
pacyeTsbl Ha OCHOBaHUU
HMEIOIIUX CS IaHHBIX,
aHAIM3UPOBATh  pe3yJabTaThl U
KOPPEKTUPOBATh METObI
pEIICHUsI C Y4eTOM IOTYyYEHHBIX
pe3yIbTaTOB.

V.9. Pemate  KadecTBEHHBIE
3a/1auu, TpeOyIoe TPUMEHEHUS
3HAHUH W3 pa3HbIX Ppa3/clioB
Kypca  ¢uU3MKH, a  TaKxke
WHTETpAIlUM 3HAHUH W3 JPYTHX
MPEAMETOB €CTECTBCHHO-
HAay4YHOT'O IIMKJIA: BBICTpanBaTh

JIOTHYCCKYIO LCIIOYKY
paccyxa[eHHﬁ C HMCIIOJIB30BAHUEM
HU3YUCHHBIX 3aKOHOB,

3aKOHOMEPHOCTEH U (PU3NYECKUX
SIBJICHUH.

V.15 IIpumeHATH
OCHOBOIIOJIATraloIINe
ACTPOHOMHUYECKHE MTOHSTHS,
TEOPUH W 3aKOHBI JJI aHAJIHW3a U
OOBSICHEHUS ¢buznyeckux
MPOLIECCOB, MPOUCXOIALIUX B
3BE€3/1aX, B 3BE€3/IHBIX CHCTEMaX, B
MEXTaJaKTHIECKOU cpene;
IBIDKEHUS HeOECHBIX TeJ,
SBOJIIONHY 3Be31 U BecelneHHOM.
3.1Ilonumare poab QU3MKH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM,
JKOJIOTUYECKOM, COLMAIbHON H
ATUYECKON cepax NesTeNIbHOCTH
YeloBeKa, Polib U MECTO (PU3UKH
B COBPEMEHHOM Hay4YHOHN KapTUHE
MHpA, 3HAYECHHE OMUCATEIbHOM,

CHUCTEMaTU3UPYIOIIEH,
O0BSICHUTENBHOM "
IIPOTHOCTUYECKOMN byHKUIni

(I)PI?»I’I‘-ICCKOI\/’I TCOpHUU - MCXAHUKU,




MOJIEKYJISIPHON buzuku U
TEPMOJAMHAMHKH, poJb
¢bu3muecKoi TEOpUH B

(dbopMUpOBaHUHU MIPEICTABICHUH O
¢bu3nyecKoil KapTUHE MUpA.

OK 02 JI.2.I'oToBHOCTB K | 3.2.Pa3nuyars YCIIOBHUS
Hcmons30BaTh CaMOpPa3BUTHIO, IPUMEHUMOCTH MoJIesIei
COBPEMEHHBIE CPEJICTBA | CAMOCTOSITEIbHOCTH M| husuyeckuX Ted M MPOLECCOB
[IOMCKa, AaHajgu3a U | CAMOOIPEIEIICHHUIO. (ARICHH): HHEPIMATBHAS
HMHTEpIpeTauu M.3. OBiageHue  HaBBIKAMU
uH(pOopMaIuy, U | y4eOHO-UCCIIEeI0BATENbCKOM, cHCTeMa  OTCHeTa, abCOMOTHO
UH(pOPMAIIMOHHBIE HPOEKTHOM u conuajibHoii | TBEPAOE  TCIO,  MaTEpUajIbHasA
TEXHOJIOTHH JUTSL | IeATEIHHOCTH. TOYKa, PaBHOYCKOPEHHOE
BBITIOJTHEHUS 3a1aq JBUKEHHE, CBOOOJHOE TMaJeHuE,
PO)eCCHOHATBHON a0COTFOTHO yrnpyras
ACATCIBHOCTH nedopMmarus, a0COTFOTHO
yrpyroe u abColI0THO HEYNPYroe
CTOJIKHOBEHHUS, MOJIeNM Trasa,
KHUJKOCTU u TBEPJIOTO
(KpUCTATHYECKOTO) Tena,
UJealbHBIN Ta3, TOYSUHBIH 3apsi,
OJTHOPOJIHOE IIEKTPUUECKOE T0JIe
U OJHOPOJHOE MAarHUTHOE IIOJIA,
TapMOHHYECKUC KoseOaHus,
MaTeMaTHYECKUAN MasiTHUK,
nJ1eaIbHBIN MIPYKAUHHBIN
MasiTHUK, TAPMOHUYECKHE BOJHBI,
WJI€AJIbHBIN Kosie0aTeNbHbIN
KOHTYp, TOHKas JIMH3a, MOJeNen
aToMa, AaTOMHOTo  sApa |
KBaHTOBOI MOJIENY CBETA.
3.3. Paznuyats YCIIOBUS
(rpaHM1IbL, obnactn)
MIPUMEHHUMOCTH buzruecKux
3aKOHOB, IOHHMATL BCEOOIIUH
XapakTep byHIaMEHTaIbHBIX
3aKOHOB U OTPaHUYEHHOCTH
MCIOJIb30BaHUS YaCTHBIX
3aKOHOB.
OK .03 JI.3.Hanmuune  mortuBammum K
[InanupoBath U | OOy4eHHI0O W  JTUYHOCTHOMY Y.6.IlpoBosuTe  HCCIIENOBAHNE
peanTH30BBIBATH Pa3BUTHIO. 3aBUCHMOCTH OJHOW (hU3HUecKoi
coOCTBEHHOE JI.4 1lenenanpapiennoe passuTye | BETMYMHBL  OT  Jpyrod ¢
npodeccHoHaNbHOE U | BHYTPEHHEH NO3UIHMH JTUYHOCTH | MCIIOIB30BaHUCM HPSAMBIX
JUYHOCTHOE pa3BUTHE, | HA OCHOBE JyXOBHO- | H3MEPEHHIA, 1IpH 9TOM
IPEIIPUHUMATEIBCKYIO | HDABCTBEHHBIX 1eHHocrel | KOHCTPYHMPOBATh YCTaHOBKY,
NEeTENLHOCTD B | HAPOJOB Poccuiickoii | PUKCHpOBATH pE3yIbTAThI




npodecCHOHATbHON
chepe, UCHOIB30BATH
3HaHUS 10 (PUHAHCOBOM
rPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTyalusax

denepanu, HUCTOPUYECKUX U
HAIlMOHAJIbHO-KYJIbTYPHBIX
TpaauLui, dbopmupoBanue
CUCTEMBl 3HAUUMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIUOHHOI'O
MHPOBO33pPEHHUS, MPABOCO3HAHUS,
JKOJIOTUYECKOU KYJIBbTYpBHI,
CIIOCOOHOCTH CTaBUTh MU H
CTPOUTH KU3HEHHBIE IJIAHBI.

M.2.CrnocoOHOCTE 1704
HCIIOJIb30BaHUS B
MMO3HABATEILHOM U COIIHAIILHOM
MPaKTHKE, TOTOBHOCTB K
CaMOCTOSITEILHOMY

MJIAHUPOBAHUIO 51
OCYIIIECTBIICHUIO yueOHOU
JIEeSITENBLHOCTH, OpraHu3alH
yueOHOr0  COTpYAHHMYECTBA C

neaarornt4yCCKuMmn pa6OTHI/IKaMI/I
H CBCPCTHHUKAMH, K YYACTHUIO B

MOJTy4YEHHOMN 3aBUCUMOCTH
(GU3MYECKUX BEIMYUH B BHIE
rpauKoOB C Y4ETOM aOCOFOTHBIX
IIOTPELIHOCTEN U3MEPEHUH,
JieNiaTh BBIBOJBI IO pe3ysbTaTaM
UCCIICIOBAHMS.

V.7.1lpoBoauTh KOCBEHHEIE
U3MEpEHUS ¢buznyeckux
BEJIMYMH, TPU OSTOM BBIOUpATH
ONTUMAJIbHBIA METOJ U3MEPEHMUS,

OLIEHHUBATh a0COIIOTHBIE u
OTHOCHUTEIBHBIC MOTPEITHOCTH
MPSMBIX u KOCBEHHBIX
U3MEPECHUM.

V.17.Cobnronars MpaBuIa
0e301macHOTO Tpyaa npu
MPOBEACHUN  HWCCJICJIOBAaHMA B

paMKax y4eOHOr0 SKCIEpUMEHTA,
IIPaKTUKyMa u yueOHo-
HCCIIEN0BATENBCKON U MPOEKTHON

MMOCTPOCHUU WHUBUIYAIHON
0GPA30BATEITBHON TPACKTOPHH. JIEITEILHOCTH C I/ICHOJ‘IBSE)BaHI/IeM
M.3. Osbnanenue  Hapbikamy | W3MEPHTEIBHBIX  YCTPOHCTB M
yueGHO-HCCIIE/IOBATEIbCKO, 1abopaToOpHOTO 00OPYIOBAHUS.
TIPOCKTHON 1 COUNANBHON | v 5() OnchiBaTh METOIBI
ACATCIBHOCTH. MOJTY4YCHHUS HAay4YHBIX
aACTPOHOMHUYECKUX 3HAHUU.
OK 04 JI.2.I'oToBHOCTE K
DddexTuBHO CaMOpPAa3BUTHIO, y.12. HposBasaTh
B3aMMOJEHCTBOBATh M | CAMOCTOSATEIILHOCTH u | OpraHU3allHOHHBIC U
paboTaTh B KOJJIEKTHUBE | CAMOOIIPEICICHHIO. [IO3HAaBATCIIPHBIC YMCHHU
1 KOMaH/Ie M.3. Osmagenne  HaBblkamu | CAMOCTOATCIIBHOTO
y4eGHO-HCCIIeI0BATETbCKON, MPUOOPETEHUs HOBBIX 3HAHUH B
MPOEKTHOMN " comuanbpHON | MPpOHECcce BBITTOJTHCHHA
JESATEIIBHOCTH. IIPOCKTHBIX u y4eOHo-

HUCCICIOBATCIBbCKHUX pa60T.

V.13.PabGoratb B Tpymnme c
HCIIOJTHEHUEM Pa3IMIHBIX
COLIMAJIBHBIX POJICH, MIIaHUPOBATh
paboTy TpyNIbl, parMOHAIBHO
pacripeniesiaiTh JIeATeNbHOCTh B
HECTaHIapTHBIX CUTYyaIHUsX,
OLIEHUBATh BKJIAJ KaXJIOro U3
YYAaCTHHKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoi MpoOIEeMBI.

V.16. IIpoBoauTh OMBITHI IO
MIPOBEPKE MPEAJIOKEHHOMN
TUTIOTE3bI: TJIAHUPOBATH




AKCIICPUMEHT, cobupatb
AKCIIEPUMEHTAIBHYI0 YCTaHOBKY,
aHAJTM3UPOBATh MOJTyYCHHBIC
pe3yiabTatel U ACJIAaTh BBIBOL O
craryce MPEUI0KEHHOU
THIOTE3HI.

OK .05

OcCylIeCTBISITh YCTHYIO
u MMCbMEHHYO
KOMMYHHKAITHIO Ha
roCyJapCTBEHHOM
SI3BIKE Poccwuiickoit
®denepaul ¢ y4eTOM
0COOCHHOCTEH
COLIMAJIBLHOTO 5
KYJIBTYPHOTO
KOHTEKCTa

JI.1.0co3Hanne oO0y4YarommuMHCs
POCCUICKOM IPAXKIAHCKOU
UJEHTUYHOCTH.

JI.4 IlenenamnpaBieHHOE pa3BUTHE
BHYTPEHHEH MO3ULUKN JMYHOCTH

Ha OCHOBE JTlyXOBHO-
HPAaBCTBEHHBIX HEeHHOCTEeH
HapoJ0B Poccuiickoit
denepanuy, HUCTOPUYECKUX H

HallMOHAIbHO-KYJIBTYPHBIX
TpajuLui, ¢dbopmupoBaHue
CHUCTEMBI 3HAYMMBIX ILIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYINIIMOHHOIO
MHUPOBO33PEHHUs, ITPABOCO3HAHUS,
JKOJIOTUYECKON KYJIBbTYpBHI,
CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIC IIJIAHBI.

V. 1AnanusupoBaTh U OOBICHATH
MEXaHHYECKHe  TPOIECCHl |
SIBJICHHSI, WCIIOJNB3Yys OCHOBHBIE

IOJIOKCHHUA U 3aKOHbI MCXaHUKH

(OTHOCHUTEITBLHOCTH

MEXaHUYECKOI0 JBUOKCHUS,
(hopMyITBI KUHEMATHKH
PaBHOYCKOPEHHOTO  JIBH)KEHUS,

npeoOpa3zoBanust [amunes s

CKOpPOCTH u NnepeMeuICHUs,
3aKOHBI HBIOTOHa, 1810)7850005001
OTHOCHUTCIIBHOCTHU Faane;I,

3dKOH BCCMHUPHOI'O TAT'OTCHUA,
3aKOHbI COXPAaHCHUS UMITYJIbCa U
MEXaHUYeCKOM OHCPIrun, CBA3b

paboTBl CWJIBI C H3MCHCHHEM
MEXaHUYECKON DHEPIUH, YCIOBUS

paBHOBECHSI TBEPJOrO Telsa), IpU

3TOM HCIIOJIb30BaTh
MaTeMaTU4eCcKoe BBIpa)XKCHHUE
3aKOHOB, YKa3blBaThb  YCJIOBHS
MIPUMEHUMOCTHU (buznueckux
3aKOHOB: npeobpa3oBaHui
lasmnes, BTOpPOro M TPETBETO
3akoHOB  HpIOTOHA, 3aKOHOB
COXpaHEHUS HUMITYJIbCa u

MEXaHUYECKOW JHEPTrHH, 3aKOHa
BCEMHUPHOI'O TATOTCHUS;
TEIJIOBBIE IIPOLIECCHI U SIBJICHHUS,
UCIIONIb3Ysl OCHOBHBIE II0OJIOKECHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUH U 3aKOHBI MOJIEKYJISIPHOU
(GU3KUKN U TEPMOJUHAMUKH (CBSI3b
JIaBJICHUs HJEaIbHOIO Tras3a co
CpelHEeW KNHETHYECKOW SHepruen
TEIJIOBOTO
KOHLEHTpalUHen
CBA3b TEMIIEpaTyphl BELIECTBA CO
CpEIHEH KMHETHUYECKOU dHEpruen

JABHKCHUA u
€ro  MOIJICKYII,




TCIIJIOBOI'O JABUXXCHUSA €ro
YacTull, CBSI3b JaBJICHUS
UJeabHOTO rasa c
KOHIIEHTpaluel MOJEeKYJl U €ro
TEeMIIEpaTypoi, ypaBHEHUE
MenneneeBa-Kianeipona,

HCpBBIﬁ 3aKOH TCPMOJUHAMUKU,
3aKOH COXpaHCHUA OHCPIruru B
TEIUIOBBIX MpOIECccax), MpU 3TOM
UCIOJIb30BaTh ~ MAaTeMaTUYeCKOe
BBIpQKCHHE 3aKOHOB, YKAa3bIBATh

yCIIOBUS MPUMEHUMOCTH
ypaBHEHUS Menneneea-
Knaneiipona;

ANEKTPUYECKUE SIBJICHHS,

UCIOJIb3YSl OCHOBHBIE MTOJIOKEHHUS
U 3aKOHBl  AJIEKTPOJAMHAMUKHU
(3aKoH COXpaHEHUs
NIEKTPUYECKOr0 3apsAja, 3aKOH
Kymnona, MIOTEHIIMAJIbHOCTh
NIEKTPOCTATUYECKOTO T10JI,
IIPUHLINII CYIEPIO3ULINH
JIEKTPUYECKUX IIOJIEH, NPU 3TOM
yKa3bIBas YCIIOBUS
IpuMeHnMocTH 3akoHa Kyiiona, a
TaK)K€ TPAKTUYECKH  Ba)KHBIE
COOTHOLIEHMS: 3aKOoHbI OMa s
ydacTKa LeNH U Uil 3aMKHYTOM
NEKTPUYECKON LN,  3aKOH
Mxoyns-Jlenua, IpaBUIIa
Kupxroda, 3axonst dapanes nis
AIEKTPOJIN3A);
ANIEKTPOMAarHUTHBIE TPOLECCHl U
SIBJICHUS1, UCTIOJIBb3YSI

OCHOBHBIE TOJIOXEHHUS U 3aKOHBI

QJICKTPOAUHAMHUKN u
CIICLIMaJIbHOM TCOpHUU
OTHOCHUTCIBHOCTHU (3aKOH
COXpPAaHCHUA SJICKTPUYICCKOTO

3apsna, cwia Awmrmepa, cuia
Jlopenua, 3aKOH
AJIEKTPOMArHUTHOM  HMHIYKIIUH,
npaBuno Jlenna, cBa3p OJIC
CAMOMHIYKIIMM B  DJIEMEHTE
JIEKTPUYECKOMN Lenu co




CKOpPOCTBIO HN3MCHCHMUA CHIJIbI
TOKa, IIOCTYJIaThbl CHGHHaHBHOﬁ

TEOPHUH OTHOCHUTEIILHOCTH
OWHINTEWHA);
KBAaHTOBBIC TIPOIIECCHI u

SIBJICHUS, HCIIONb3Ys IMOJIOKECHUS
KBaHTOBON (hM3HMKH (ypaBHCHHE
DiiHmreriHa a1 dororddexra,
IIEPBBII M BTOPOM IIOCTYJAThI
bopa, mnpuHUOMI COOTHOIIEHUS
HEOIPEIEITEHHOCTEN
I'eitzenOepra, 3aKOHBI
COXPAaHEHHs  3aps0BOIO u
MacCOBOI'O YHCEJI WU DHEPIrUU B
SIEPHBIX ~ PEAKIUsIX, 3aKOH
PaZi0aKTUBHOTO pacraja).

Y.2.0nuceIBaTh buznIecKue
MPOLECCHl U SBJICHUS, UCIOJIb3YS
BEJINYMHBI: [IepEMEILCHHUE,
CKOpPOCTb, YCKOPEHHUE, HMIIYJIbC
T€Jla M CHUCTEMBI Tel, CHIIA,

MOMEHT CUIIBI, JIaBIICHUE,
MOTEHIIMATbHAS SHEprus,
KHHETHYEeCKas SHEprus,

MeXaHu4eckass »Heprus, pabota
CHJIBI, LEHTPOCTPEMHUTEIHHOE
YCKOpEHHE, CUiIa TSDKECTH, CHIla
yIPYTOCTH, cuia TpeHus,
MOIITHOCT, SHEPIUs
B3aMMOJICHCTBHA Tena ¢ 3emyel
BOJIM3U €€ MOBEPXHOCTH, SHEPTUS
yhapyroi aegopmanuu npy>KUHbI,
KOJINYECTBO TEIUIOTHI,
a0comoTHasi TeMIepaTypa Tena,
pabora B  TEPMOAMHAMHUKE,
BHYTPEHHSS YHEPIUs UACAIbHOTO
OJHOATOMHOTO  rasza, pabora
UICaTbHOTO Ta3a, OTHOCUTEIbHAS
BJI&KHOCTh BO3/yXa,
K03 dUIueHT IIOJIE3HOTO
JEUCTBUSA UICAILHOIO TEILIOBOIO
JBUTATEIIS; HIEKTPUUYECKOE TO0JIE,
HaNpsOHKEHHOCTb 3JIEKTPUYECKOTO
NOJIsl,  HANpPsDKEHHOCTh  TOJIS
TOYEYHOTO 3apsiza WIn
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3apsAKCHHOT'O IIapa B BAKyyMC U
B JUDJICKTPUKE, IIOTCHL Al
SJICKTPOCTATHUYCCKOI'O I10JI4,
Pa3sHOCTb IIOTCHLIMAJIOB,
QJIICKTPOABMIXKYIIAsA CHJIa, CHIIa
TOKa, HaIpsAXKCHUC, MOIIHOCTb
TOKa, OSJCKTPHUUYCCKAA CMKOCTb
IIJIOCKOTI'O KOHACHCATOopa,
COIMPOTUBJICHHUEC YYaCTKa LCHIH C

MOCJIeI0BATEIbHBIM u
napajuieaIbHbIM COETMHEHUEM
PE3UCTOPOB, SHEPrus
ANEKTPUYECKOTO oIS

KOHJIGHCATOp,  HANPSHKEHHOCTh
AIEKTPUIECKOTO T10JI,
MOTEHIMAN AJIEKTPOCTATUYECKOTO
MoJisl, Pa3HOCTh IMOTEHIUAJIOB,
AIEKTPOJIBIIKYIIIAs cuna,
WHAYKIHUS ~ MArHUTHOTO  TIOJIA,
MAarHUTHBIN OTOK, cuiia AmIiepa,

HHAYKTHUBHOCTD,
SJICKTPOABHIKYIIAA CHJIa
CaMOMHAYKIUHU, OHEpPIHUiA

MarHMTHOTO TOJISi IPOBOJHUKA C
TOKOM, PENATUBACTCKUI
UMIyJIbC,  [OJIHAs  DHEprus,
DHEPrusi  TOKOSI ~ CBOOOJHOM
YaCTULBI, JHEPIUs M HMIIYJIbC
¢doToHA, MACCOBOE YUCIIO U 3apsia
A1Ipa, SHEPTHUS CBSI3U Spa.

V.3.00b5ACHATH 0COOEHHOCTH
MPOTCKAHHUS busnyeckux
SIBJICHUMN: MeEXaHNYeCKOe

JABUKCHHUC, TCIIJIOBOC JIBUKCHUC
HacCcTHI BC€IICCTBA, TCIIJIIOBOEC

paBHOBecHE, OpOYHOBCKOE
JIBU)KECHHE, b dys3us,
UCTapeHue, KUTICHHUE u
KOHJICHCAllUsl,  IUJIaBJI€HHE WU
KpHUCTaTU3aIHs,
HAIpPaBJIEHHOCTh TEIUIONEpeayuH,
AIIEKTpU3ALIUS Tel,
HKBUTIOTEHIHATHLHOCTD
MOBEPXHOCTHU 3apsHKEHHOTO
MPOBOJTHUKA, AJIEKTPOMArHUTHAsI
WHIYKIHS, CaMOMHJTYKIIMS,

pe3oHaHc, uHTEephEpEeHINS BOJH,
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TUQpakus, AUCIEPCHs, TOTHOE
BHYTpEHHEE OTpa’keHHe,
(hOTOdIEKTPUUYECKUIA ahdexr
(pororddexr), ampda- u Oera-
pacrmajpl sijiep, raMMa-u3Iy4eHue
sanep, (QU3NYECKHue TPUHIHUIIBI
CIIEKTPAILHOTO aHaim3a u
paboThI 1azepa.

OK 06 JI.1.0co3Hanue o00y4aromuMHcCs
[IposBiATH POCCUICKOMN rpak1aHCKOM Y.10Ananusuposath u
rpaxk 1aHCKO- HWJICHTUYHOCTH. OLCHUBATD HOCJICNACTBUA
MaTPUOTUYECKYIO JL.4.llenenamnpaBieHHOE pa3BUTHE OBITOBOMl M NPOM3BOACTBECHHOI
MTO3UIIHIO, BHYTpPEHHEH mO3uIMKU JUYHOCTH | ACATCIBHOCTH 1CJIOBCKa,
JIEMOHCTPUPOBATH Ha OCHOBE JIyXOBHO- CBSI3aHHON ¢ (U3HYCCKUMU
OCO3HAHHOE IOBEJCHUE | HPAaBCTBEHHBIX HeHHocTel | Ipoleccamy, ¢ TNO3ULMH
Ha OCHOBE | HAPOJIOB Poccuiickoii | 2KOJIOrH4eckoil  Oe3zomacHoCTH,
TPaAULMOHHBIX demepanuy, HCTOPUYECKHK W | HPSACTABJICHUH O PALMOHAIEHOM
0011e4€eI0BEUECKUX HallMOHAJIbHO-KYJIbTYPHBIX HpUPOAONOJIB30BAHNH, a TaKXKe
IIEHHOCTEH, B  TOM | TPaJUIUH, dhopmupoBanue | Pa3yMHOM HCIOIB30BAHNH
quCIe c YYETOM | CUCTEMBI 3HAYMMBIX I[EHHOCTHO- JOCTHKEHHUI HayKHA n
rapMOHH3aIUN CMBICIIOBBIX YCTaHOBOK, TEXHOIOTMH Ul JajbHEHILIEro
MEXHALMOHAIBHBIX U | AHTUKOPPYILIMOHHOIO Pa3BUTHA HCIOBEICCKOro
MEXPEJIUTHO3HBIX MHPOBO33PCHHUS, MPABOCO3HAHMSI, ofuiecTBa.
OTHOILICHHUH, JKOJIOTUYECKOU KYJIBbTYpBHI,
OPUMEHSTh CTaHAAPTHI | CHOCOOHOCTH CTaBUTh IEIU H .14, HUPOﬂBMTB MOTHBAIMHIO K
AHTUKOPPYIIIMOHHOTO | CTPOUTH )KU3HCHHBIC TUIAHBI. Oyayme# npogeccronaIbHoM
[OBEICHMS JEeSITETTHHOCTH o
CHEIHATEHOCTSIM ¢buzuko-
TEXHUYECKOT0 Ipous.
V.17.  Cobmogate  mpaBuia
0e30MmacHOro Tpyaa npu
MPOBEJICHUU  HCCIEAOBAHUN B
paMKax y4eOHOT0 SKCIEpUMEHTA,
MPaKTHKyMa U yueOHo-
HCCIIEN0BATENBCKON U MPOEKTHON
JIESITENIbHOCTH C MCIIOIb30BAaHUEM
U3MEPUTEIIBHBIX ~ YCTPOWCTB W
1ab0paTopHOTro 000PYIOBAHUS.
V.18. Hcnonb3oBars
TEOPETUYECKHEe  3HAHUA  JUIA
O0OBSCHEHHS OCHOBHBIX
MPUHIIMIIOB paboThI
HU3MEPUTENBHBIX pubopoB,
TEXHHYECKUX  YCTPOHCTB W
TEXHOJIOTUYECKUX MPOIECCOB.
OK 07 JI.4.1lenenanpaBiaeHHOE pa3BUTHE
CopeiicTBOBaTh BHYTpeHHell mnosunuu nuunoctu | Y -10.AHaMM3MpoBaTh n
COXPaHEHHUIO Ha OCHOBE JyXOBHO- | OLUCHHUBAThH ITOCJICCTBHA
OKPYXKarollle  Cpenbl, | HDaBCTBEHHBIX neHHocteii | OBITOBOH M MPOM3BOACTBEHHOI
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pecypcocOepeKeHHUIO,
OPUMEHSTh 3HAHUSA 00
U3MEHEHUU  KJIMMAaTa,
TIPUHITAIIBI
OEpEKITUBOTO
IPOM3BOJICTBA,

a3 pexTuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

HapoJ0B Poccuiickoit
Qenepauuu, HUCTOPUYECKUX U
HaIIMOHAJIBHO-KYJIBTYPHBIX
TpaauLuH, ¢dbopmupoBanue
CHCTEMBI 3HAYMMBIX IICHHOCTHO-
CMBICJIOBEIX YCTaHOBOK,
AHTUKOPPYINIIMOHHOTO
MHUPOBO33pPEHHUS, MPABOCO3HAHMUS,
9KOJIOTHYECKON KYJbTYpBHI,
CIIOCOOHOCTH CTaBUTh MCIU U
CTPOUTH KU3HECHHBIC ILJIaHBI.

JeSITEIEHOCTH YeJoBeKa,
CBSI3aHHOW ¢ (pu3nueckumu
IpOLIECCaMH, c HO3UIHH
IKOJIOTMYECKOH  0e30MacHOCTH,

HpeI[CTaBJ'IeHI/If/i O palluOHAJIbBHOM
MpUpoOAOIIOJIL30BAHNU, a TaKXKC

pazyMHOM HCHOJIb30BaHUH
JIOCTHKCHU N HayKHU U
TEXHOJOTUUA JUIST JaJIbHEUIIEro
pa3BUTHUS YeJIOBEUYECKOI0
oO1iecTBa.

V.11.1Ipumensts pasinyHbIC

crocoObl paboThl ¢ HHMOpMaIuen
(Gu3NYeCKOr0o  COAepKaHUA  C
UCIOJIb30BAHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH,
npu 3TOM UCIIONIb30BATh
COBpPEMEHHBIE MH(POPMALMOHHEIC
TEXHOJIOTUU TUTSE MOKCKa,
nepepaboTKu U NPEeabsIBICHUS
yu4eOHOM W HAY4YHO-TIOMYJISPHOM
uHpOpMAaLNH, CTPYKTYPUPOBAHHS
U UHTEpIpeTanuu HHPOPMAIHH,

IIOIy4EHHOM M3  pa3iM4yHbIX
HUCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBATh IIOJIy4aeM YO

MHGOpPMALMI0O M OLIEHUBAaTh ee
JIOCTOBEPHOCTh, KaK Ha OCHOBE
UMEIOIIUXCS 3HAaHUH, Tak U Ha
OCHOBE  aHauW3a  HCTOYHHUKA
uHpOpMalUH.

V.17.  Cobmogate  mpaBuia
0e30MmacHOro Tpyaa npu
IIPOBEIEHUN  HCCIIEJOBAaHUN B
paMKax y4eOHOT0 SKCIIEpUMEHTA,
MPaKTHKyMa U yueOHo-
HCCIIEN0BATENBCKON U MPOEKTHON
JeSITELHOCTH C UCHOIb30BAHUEM
WU3MEPUTENBHBIX  YCTPOWCTB |
71a00paTOPHOTO 000PYIOBAHMSL.

V.18. Ucnons3oBars
TEOPETUYECKHEe  3HAHUA  JUIA
00BICHEHHUS OCHOBHBIX
MPUHIIUIIOB paboTsI
U3MEPHUTEITbHBIX prOOpOB,
TEXHUYECKHUX YCTPOWCTB u

TEXHOJOTHYCCKUX ITPOLCCCOB.

V.19.
BKJIaJa

[IpuBoauTe  mpUMEPHI
POCCUIMCKHX u
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3apyOCKHBIX YYCHBIX-(DU3UKOB B
pa3BUTHE HayKu, B OOBSICHEHUE
MPOIIECCOB OKPYKAIOUIETO MHpa,
B pa3BUTHE  TEXHUKH W

TEXHOJIOT .
[IK 2.1 JL.2.'oroBHOCTB K
OO6cnyxuBath CaMOPAa3BUTHIO, Y.7.IIpoBoxuTH KOCBCHHBIC
JKCILTyaTUPOBATH CaMOCTOSITEIIBHOCTH u | U1SMEPCHHUA usndeckux
nabopaTtopHoe CaMOOTIPE/ICIICHUIO. BEIMYNH, IPU OTOM BHIOUpATH
o0opyioBaHueE, JI.3 . Hanuuue MOTHBAIIUHA Kk | ONTUMAJIbHBIA METOJl HU3MEPCHHUS,
HCIBITATEIFHOE 00y4eHUI0 W  JUYHOCTHOMY | OLICHMBATH abCoIOTHBIC u
060OpyIOBaHHE. DPa3BHTHIO. OTHOCHUTENIbHBIE  TOTPEUIHOCTH
MPSIMBIX u KOCBEHHBIX
HW3MEpPEHHUI.
V.18. Hcnonb3oBars
TEOPETUYECKHE  3HAHHUA  JUIA
OO0BSICHEHUS OCHOBHBIX
IIPUHLUIIOB paboThI
MU3MEPUTENIbHBIX pubOopoB,
TEXHUYECKHX  YCTPOHCTB W

TCXHOJIOTHYCCKUX ITPOLECCCOB
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2 CTPYKTYPA M COJIEP)KAHUE YUYEBHOU JJUCIUATILIIMHBI

2.1 O0beM y4eOHOM NTMCHUILIMHBI U BUAbI YU4eOHOI padoThI

Buna yueOHoi# padoTnl

O0BeM B yacax

Y4yeOHass HArpy3Ka 00y4arOUIUXCH: 151
B TOM YHCJIE:
JICKIH, YPOKH, CEMUHAPbI 99
MPAKTUYECKUE 3AHATHUSA 14
71a00paTOPHBIE 3aHATHS 20
VHJIMBUTYQJIbHBINA TPOCKT -
U3 HUX NPoQecCHOHANIBHO-OPUEHTUPOBAHHOE COJICPIKAaHUE 34
IIpomeskyTouHnasi arrectauuu B popMme 3auéta Icemectp i
IIpomexyTouHasi arTecTauuu B popMe dK3aMEHa 2 ceMecTp
B Tom uucie: 6
Koncynbranuun 3
CamocTtosTenbHas paboTta 4
9K3aMeH
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2.2 TemaTn4yecknii mian u cogepxkanue yueonoro npeamera OVIL13.11. «®uzuka»

HaumenoBanue Copaepxxanue yueOHOro MmaTreprasa (0CHOBHOe U NPogecCHOHAIBHO — OpHeHTHpPOBaHHOe), | O0beM | Koabl kommnereHnumii,
pa3/iesioB U TeM J1a00paTOpHbIE, NIPAKTHYCCKHE 3AHATHS. yacoB | ¢opMupOBAHHIO
KOTOPBIX
Crmocoo0cTByeT
3JIeMEeHT
NPOrpaMMBblI
1 2 3 4
Paznea 1. Hay4yHblii MeTO/ NO3HAHUS NPHUPOABI 2
Coaep:xanue yue0HOro MaTepHaJia
1 .Pusnka — (yHIaMEHTaJIbHAsi HayKa O mpupojae. HaydyHblil MeTOx MO3HAHUS U METOMBI OK 03
Tema 1.1. uccie0BaHus GU3NYeCKuX SIBICHUH. DKCIEPUMEHT U TEOPUS B IIPOLIECCe MO3HAHUS PUPOJIbI OK 05
Hayunbiii MeToa | HaGmonenue u skcriepumeHT B ¢usnke.  CnocoObl u3MepeHus (U3NUECKUX BEJIMYUH
NO3HAHUA (ananoroBble 1 LU(PPOBBIE U3MEPUTEIIBHbBIE TPUOOPHI, KOMITBIOTEPHBIE 1aTUNKOBBIE CUCTEMBI) 2
[TorpemHocTn  m3MepeHMid  (pu3WuUeckWx  BeIWUWMH  (aOCOMIOTHAsE ¥ OTHOCHTENBbHAs).
MopenupoBanue (U3NYECKUX SBICHUH UM TMpoleccoB (MaTepuaibHas Touyka, aOCOIIOTHO
TBEPIIOE TEJO, HACATbHAS JKUIAKOCTb, HWJI€ATbHBINM Tra3, TOYEUHBIM 3apsa). [ wumoresa.
Pu3nYecKni 3aK0H, TPAHMIIBI €ro NPUMEHNMOCTH Pusnueckasi Teopus
Bcero no Teme: 2
Pasnea 2. MexaHuKa
Conep:xanue yueOHOTro MaTepuaJia
2. Mexaandeckoe ABmwKeHHEe OTHOCHTEIBHOCTh MEXaHW4YeCcKoro mABwkeHws Cucrema
Tema 2.1. orcuéra. [IpsimMas u oOpaTHas 3agaum MexaHUKu Paauyc-BeKTop mMaTepuaibHON TOYKH, €ro
Kunemarnka MIPOEKLIMM Ha OCH cUCTeMbl koopauHar. Tpaekrtopus. Ilepemerienue, cKopocTh (CpemHss 2
CKOpPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE MaTepHalIbHOM TOYKH, UX IMPOEKIHUH Ha OCHU OK 01
cucTeMbl KooparHaT CII0)KEHUE TEPEMENISHMI U CJI0KEHUE CKOPOCTEM.
3.PaBHOMepHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEIHOE JBUKEHHE 3aBUCUMOCTh KOOpAMHAT, OK.02
CKOpPOCTH, YCKOPEHHSI U IyTH MaTEepUaJIbHON TOYKU OT BpeMeHHU U ux rpaduxu. CBoboIHOE 2
najieHue Y CKopeHue CBOOOIHOIO IMaJIeHUs OKO0 3
4.JIBu>xeHue Tena, OpPOILIEHHOTO MO YIJIIOM K TOPU30HTY 3aBHCUMOCTH KOOPAMHAT, CKOPOCTH
1 YCKOpEHHUs MaTepHalbHON TOUKU OT BpeMeHU U ux rpaduku KpuponuHelHoe JBHXEHNE 2
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5. JIBmxeHue MaTepuaJIbHON TOUKH MO OKPY>KHOCTH YTJIOBas | JIMHEHHAast CKOpocTh [lepron
M dYacToTa  OOpalieHus LlenTpocTpeMuTeEIBLHOE (HOpManbHOE), KacaTeJIbHOE
(TaHTeHUHAIBHOE) U TTOJTHOE YCKOPEHUE MaTepHaIbHOU TOUYKHU

OK 04

OK 05

OK 06

OK 07

Tema 2.2.

JInHAMHKA

Coaep:xanue yueOHOro MaTepHaJia

6.ITepseiit 3akoH HeroTona MHepumanbHble cucTeMbl oTcuéTa [IpUHIUMIT OTHOCHUTENHHOCTU
lNanunes HewneprumanbHble cucTeMbl oTcuéTa (ompeaenieHue, npuMmepsl) Macca tena Cuna
[IpuHuun cynepno3uuuu cui. Btopoi 3akoH HproToHa 11 MaTepuaibHOM TOYku Tperuit
3ak0H HploTOHA 1151 MaTepUaTbHBIX TOUCK

7.3aKOH BCEMUPHOI'O TATOTEHUs DKBUBAJIECHTHOCTb IPABUTALIMOHHONW U MHEPTHOU MacCChl

Cuna TsKECTH 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOIO MaJCHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHl U OT Teorpaduueckoi MUPOTHL.J[BHKEHHE HEOECHBIX TeNl W UX
cnyTHUKOB 3akoHbl Kemepa. IlepBas kocmuueckasi ckopoctb. Cuia ynpyroctu. 3aKoH
I'yvka. Bec tena. Bec tena, nuxymerocs ¢ yckopeHuem. Cuia tpeHus. Cyxoe TpeHHeE.
Cunma TpeHHust CKOIbXKEHUS U cwia TpeHus T1iokoss Kosdduument tpenus. Cuna
COIPOTUBJICHUS TIPU ABMXKEHHUH TeJla B KUJKOCTH WIM rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTENILHOTO NIBMKeHUs. [laBnenue. ['mapocrarudeckoe naBnenune Cuiia Apxumena

Tema 2.2.

Craruka

TBEPAOrO TEjIA.

Conep:xanue yueOHOro MaTepuaJia

8.AbcomoTHO TBEpAoe Teno I[locTynaTenpHoe 1 BpalaTebHOE JBUKEHHE TBEPAOIO TEa.
MOMEHT cuiIbl OTHOCUTENBHO Ocu BpauieHus: llneuo cunbl CroxkeHHue CHIl, IPUIOKEHHBIX K
TBEpAOMY Teny LleHTp TspkecTm Tena .YClIOBHS paBHOBECHS TBEPJOrO Teja Y CTOWYMBOE,
HeyCTON4MBOE, 0e3pa3InyHOe paBHOBECHe

Tema 2.3

Conep:xanue yueOHOro MaTepuaJia
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3aKoHBI
COXpaHeHUs B
MeEXaHHKe.

9..I/IMHy.]'ILC MaTCpHaHLHOﬁ TOYKH, CUCTEMBI MAaTCPHAJIbHBIX TOYCK L[eHTp MacC CHCTEMBbI
MAaTCpUaJIbHbIX TOYCK TeopeMa O IABUIKCHUU LCHTpa MacCcC I/IMHy.HBC CHUJIbl 1 U3MCHCHUC
HUMITYJIbCa TCJia 3akoH COXpPaHCHUs HUMITYyJIbCa PeakTuBHOE JABHUXKCHHC. MomeHT HUMITYJIbCa
MaTepHaHBHOfI TOYKH HpeﬂCTaBJICHI/IC O COXpaHCHHHN MOMCHTAa HUMITYJIbCAa B HCHTPAJIIbHBIX
II0JIsX.

10.PabGora cuibsl Ha MajJoM U Ha KOHEYHOM IepemenieHuu I 'paduueckoe npeacraBiieHue
paboThI cuibl. MOIIHOCTH CHJIBI

11.KuHeTnueckas HEeprusi MaTepraIbHON TOYKH TeopeMa 00 M3MEHEHUH KHHETUYECKOMN
SHEpruM MarepuaidbHOol TOouku [loTeHuanbHbIE U HEMOTCHIIUAILHBIE  CHUJIBI.
[TorennuanbHas sHeprusi lloTeHunanbHasi >HEpPrus yrnpyro ae(opMupOBaHHON MHPY>KUHBI
[ToreHmnmanbpHast SHEpPrusi Tejda B OJHOPOAHOM TpaBUTAIMOHHOM Tione IloTeHnuanbHas
SHEprus Teja B IPaBUTALIMOHHOM TIOJI€ OJTHOPOJHOrO Iapa (BHYTpH W BHe Imapa) Bropas
KOCMHYECKasi CKOPOCTh. TpeThsi KocMuueckasi CKOpocTh CBsi3b pabOThl HEMOTEHIIMAIBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKON YHEPTUM CUCTEMbI Tel 3aKOH COXPAHEHHS MEXaHWYECKOH
SHEPTUU

12.Yupyrue u HEynpyrue CTOIKHOBEHUs YpaBHeHUE bepHynu s uaeanbHOW >KUIKOCTH
KaK CJIEJICTBHE 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTUU

Bcero nmo teme:

22

Pasgea 3.

MouekyasipHas ¢u3uKa U TEpMOJIUHAMHUKA.

Tema 3.1
OcHOBBI
MOJIEKYJISIPHO —
KHHETHYECKOM
TEeOpHUH.

Conep:kanue y4eOHOTr0o MaTepuaJa

13.0cHOBHBIE MOJIOXKEHHS MOJIEKyIsIpHO-KMHeTHueckod Teopun (MKT), mx onsiTHOE
o6ocHoBanue uddys3us bpoyHoBckoe nBmkeHne XapaxkTep JBHKECHUSI U B3aUMOIACUCTBUS
YacTHUIl BellecTBa MOJENN CTPOEHUs Ta30B, >KUIAKOCTEH M TBEPIABIX TEd U OOBSICHEHUE
CBOMCTB BEIIECTBA HAa OCHOBE JTHUX Mojenell Macca u pa3mepbl MOJIEKyJT (aTOMOB)
KonuuectBo BemectBa IlocTtositHHas ABoraapo

OK 01
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Ipodeccnonanbu
o-
OPHEHTHPOBAHHO
e coJep:KaHue
(coneprkanue
NPUKJIATHOTO
Moay.as) (mpu
HAJIUYUH)

14.TennmoBoe paBHOBecue Temreparypa U crocoObl e€ um3mepenus lllkama Temmeparyp
Ilenscusa. Mopens uaeansHoro raza B MKT: wacTunpel rasa ABHXKYTCS XaOTHYECKHM U HE
B3aMMOJICHCTBYIOT JIPYT C IPyTOM

15.I'a30oBble 3akoHBI YpaBHeHHe MenneneeBa—Kitaneiipona. AOCOJIOTHasT TeMreparypa
(mkana temneparyp KenbBuna) 3akon [lanproHa 3ompouecchl B HA€aIbHOM Ta3e C
MIOCTOSTHHBIM KOJMYECTBOM BellecTBa | paduueckoe mpencraBieHHe U30MPOIIECCOB: H30TEP-
Ma, U30X0pa, n3obapa

16.CBa3p MeXAy JaBICHHMEM M CpeIHEW KUHETHYECKOM »HHEprued MnoCTynaTesbHOIo
TEIJIOBOTO JIBUXKEHUSI MOJICKYJ HjaeajibHOro raza (ocHoBHoe ypaBHeHne MKT wmneansHOro
raza). CBs3b aOCONIOTHON TeMIepaTypbl TEPMOAMHAMHYECKOW CHCTEMBI CO CpenHei
KHHETHYECKOW SHEPTrHel MOCTYIMaTeIbHOTO TEIIOBOTO IBHKECHUS €€ YaCTHII.

OK.02

OKO 3

OK 04

OK 05

OK 06

OK 07

IIpakTH4yeckue 3aHATHS

1.IlpakTuyeckoe 3ansaTue Ne 1
Pemenne 3agay mo Teme: «H3ompomecch» (Mpo)ecCHOHAIBLHO — OPHEHTHPOBAHHOIO
CO/IEpP KAHMSA).

JlabopaTopHbie 3aHATHS

1.J1adopaTopnasi padora Nel
«OnbITHast mnpoBepka 3akoHa boitiism — MapuorTtay (npodeccmoHansbHO —
OPHEHTHPOBAHHOI'O COJICPKAHUSA).

Tema 3.2

TepMoauHaMHuKa

Conep:kanue y4e0HOro MaTepuasa

17. Tepmonunamudeckass (TJl) cucrema 3anmanme BHemHUX yciaoBud st TJ[ cuctemsr
Buemnne u BHyTpenHue mnapamerpsl. [lapamerpsr TJ cucteMsl Kak cpeaHUE 3HAYEHUS
BEJIMYMH, ONHUCHIBAIOMMX €€ Ha MHUKpPOCKOmMYeckoM ypoBHe. HyneBoe Hauamo
tepmoanHamMuku CamonpousBoibHas penakcaus T/l cucteMsl K TEMIIOBOMY paBHOBECHIO.
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TenioBble
MAIIMHBI.

18.Moaenp uaeanbHOTO ra3a B TEPMOJMHAMHKE — CHCTEMa YpPAaBHEHUM: YypaBHEHUE
Knaneiipona—MenneneeBa W BbIpaXE€HUE Ui BHYTPEHHEW HSHEPruv Y CIIOBUS
MPUMEHUMOCTHA 3TOW MOJENIU: HHU3Kas KOHIIEHTPAIMS 4YacCTHUIl, BBICOKHE TEeMIIEpaTyphl
Bripaskenue ajisi BHyTpeHHEH >HEpruu OJJHOATOMHOIO HjealbHOro raza. KBasucratuueckue u
HECTAaTHUYECKUE IPOIECChl. DJIeMEHTapHasi paboTa B TEpPMOJMHAMUKE BrruucieHnue paboThl
1o rpaduky mporuecca Ha pV-auarpaMmme.

19.Temnonepenaya kKak crmoco0 HW3MEHEHWs BHyTpeHHeH sHepruu TJ[ cucrtemsr 06e3
coBepuieHuss paboTbl  KOHBEKIMS, TEIIONPOBOIHOCTh, U3TydYeHHEe KOJIUYECTBO TEIUIOTHI
TermmoémMkocTe Tena YaenbHass U MOJSIpHas TEIUIOEMKOCTH BEIIECTBA Y JeNbHAsl TEIUIOTa
cropaHusi ToluiMBa  Pacuér konmdyecTBa TEIUIOTHI INpW Terwionepenade. IloHsTtue 00
annabaTHOM TIpoIiecce

20.I1epBblii 3aK0H TepMoaUHaAaMUKKU BHyTpeHHsis sHeprust KonmdecTBo TemoTsl U padborta
KaK Mepbl U3BMEHEeHUs BHyTpeHHel sHepruu T/] cucrembl BTopoii 3aK0H TEpMOAMHAMMKH JUTS
PaBHOBECHBIX MPOIIECCOB: Yepe3 3alaHHOE paBHOBeCcHOe coctosiHue T/l cuctemMbl mpoxXomuT
eIMHCTBEeHHas afuabaTa AOCONIOTHAs TEMIIepaTypa.

BTopoii 3ak0H TEpMOIMHAMUKH JJII HEPAaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO TNEpeaaTh
TETUIOTY OT Oojiee XOJNOAHOTO Tela K Oonee Harperomy 0Oe3 komreHcauuu (Kiaysuyc)
HeoOpaTuMOCTh NPHUPOAHBIX MPOIECCOB.

21.Ipunumnel geiictBusa terioBbix MamuH KIIJ[. MakcumanbHoe 3nauenne KITJ Iuxn
Kapno. DOxojorndyeckre acrekTbl HCHOJIb30BaHUs TEIUIOBBIX JABUrarener TertoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CpeJibl

Tema 3.3
ArperaTHsble
COCTOSAHNSA
BellecTBa.
da3oBble

Coaep:xanue yueOHOTro MaTepHaJia

22.ITapoobOpa3zoBannie U KoHIeHcamus Mcrmapenne © KumneHue YAenbHas — TeruioTa
napooOpa3oBanusi. HacklllieHHbIE W HEHACHINeHHbIe maphl KauecTBeHHass 3aBUCHMOCTH
IUIOTHOCTHU W AABJICHHUS HACBINICHHOI'O I1apa OT TeMIICpaTyphbl, UX HE3aBUCUMOCTEL OT 00BéMa
HACBIIIEHHOT0 Napa 3aBUCHUMOCTh TEMIIEPATYPHl KUTICHUS OT JIaBJICHUS B KUJIKOCTH.
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nepexojabl
23.BnaxxHOCTh Bo3ayXxa AOCONIOTHAS U OTHOCUTEIbHAS BIaKHOCTb. 2
24. Teépnoe Teno Kpucrammueckue u amopdHbIe Tena. AHU3OTPOIHS CBOMCTB KPHUCTAJIOB.
[1naBneHre U KpyucTauu3anus Y AelibHas TerioTa riaBienns: CyOmumarms. 2
25./lepopmanuu TBEpHoro tena Pactsxenune u cxxatue Casur Moxayns FOunra Ilpenen 2
yrnpyrux nehopMarii.
26.TermoBoe pacIMpeHE KUIKOCTEH U TBEPABIX TeJ, OOBEMHOE U JIMHEHHOE. AHrapMOHU3M
TEIUIOBBIX KOJIeO0aHMI YacTHI] BellecTBa KaK IPUYMHA TEIUIOBOTO paclIUpeHus Ten (Ha 2
KadecTBEHHOM ypoBHe). [IpeobpazoBanne sHeprun B (pa30BbIX Mepexoaax
27.YpaBHEeHHE TEILUIOBOTO 0anaHca 2
28.IloBepxHocTHOe HarspkeHne KoadduimeHnt noBepxHOCTHOro HarspkeHust KanuuispHbie
sBieHus1 JlaBiaeHue noji UCKPUBIEHHOM MOBEPXHOCTHIO KUIKOCTH. 2
JlaGopaTopHble 3aHATHS
2.J1abopaTopHasi padbora Ne2 2
«OmnpenejieHHe  BJAKHOCTH  BO3AyXa» (IPo()ecCHOHAJBLHO —  OPHUEHTHPOBAHHOIO
COJCPKAHHUSA).
3.JIabGopaTopHas padora Ne3 2
«OmnpenesieHue ko3 punueHTa MOBEPXHOCTHOTIQ HATSKEHMSI KUAKOCTH
(mpogeccHOHATIBLHO — OPUEHTHPOBAHHOIO COACPIKAHNSA).

Bcero no teme: 40

Cemectp 2

Paznen 4 DJIEKTPOUHAMUKA

Tema 4.1 Conep:xanue yueOHOro MaTepuaJia
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JJIeKTpUYecKoe
noJie

29.0nekTpu3anus TeJl U €€ NMPOABICHUS. IDJIEKTpUYECKUM 3apsaa. JlBa BUIa 3JIEKTPUUYECKUX
3apsaoB. IIpOBOJHMKM, AUAIEKTPUKU U MOJYIPOBOAHUKH DJIEMEHTAPHBIN 3JIEKTPUUECKUI
3aps]l 3aKOH COXPaHEHHUs JJIEKTPUUYECKOro 3apsana. BiammopeilictBue 3apsiaioB ToueuyHble
3apsaabl - 3akoH Kyrnona. Drnektpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUUYECKHUE 3apsijibl.
Hanpsoxk€HHocTs  anexTpuueckoro moss. IlpoOnbiit  3apsa.  Jlunum Hanpssk€HHOCTH
AIEKTPUYECKOIO0 MO OnHoponHoe AIEKTPUYECKOE  IIOJIE. [TorenuuanbHOCTH
3JIEKTPOCTAaTUYECKOro mnojis  Pa3HocTh mnoreHuuanoB U HampspkeHue. [loreHnumanbHas
SHEprus 3apsija B dJeKTpocTaTudeckoMm mnojie. [loTeHuman >3aeKTpOoCTaTUYECKOro IOJIs.
CBs3b HANPSHKEHHOCTH TOJIS M PA3HOCTH MOTEHIIUANIOB NI 3JEKTPOCTATHYECKOro MoJist (Kak
OJIHOPOJHOT0, TaK U HEOAHOPOHOrO). [IpuHIMnI cynepno3uniuu snekTpudeckux nojuei. Ilone
TOYEYHOI'0 3apsja. [lone paBHO- MepHO 3apspbkeHHOM cdeprl. Ilome paBHOMEpPHO
3apsDKEHHOTO 1o 00béMy miapa. [lone paBHOMEpPHO 3apsKEHHOM OECKOHEYHOM IIOCKOCTH.
Kaptunbl nuHuN Hanpsi)KEHHOCTHU ATUX MOJIEN U SKBUNIOTEHIUAIBHBIX IOBEPXHOCTE.

30. ITpoBOHMKH B 3JIEKTPOCTATUYECKOM I0JIE€ Y CJIOBHE paBHOBECHS 3apsaoB JHMAIeKTpUKH
B 2JIEKTPOCTATHYECKOM Toje JludjeKkTpuueckass IPOHMIIAEMOCTh BemiecTBa. .KoHneHcarop
ONEKTPOEMKOCTD KOHJIEHCATOpa OJIEKTPOEMKOCTh IUIOCKOro KOHJeHcaropa IlapamnensHoe
coeMHEeHNne KoHeHcaTopoB llocnenoBaTenbHOE COEMHEHNE KOHIECHCATOPOB

OHeprusi 3apspDKEHHOIO KOHJEHcaTopa JIBM>kKeHHe 3apshKeHHOM YacTHIbl B OJHOPOAHOM
JIEKTPUUYECKOM MOJIe

IIpakTHYeckue 3aHATHHA

2.IIpakTnyeckoe 3ansitue Ne 2

Pemenne 3agau no reme: «3akoH KysoHa» (mpogecCMOHAIBHO — OPHEHTHPOBAHHOIO
COJePIKAHUSA).

3.IIpakTnyeckoe 3ansarTue Ne 3

Pemienne 3amau mno Teme: CoeauHeHHMe KOHAEHCATOPOB» (MpodecCHOHATBHO —
OPHEHTHPOBAHHOIO COJIeP:KAHMSA).

OK 01

OK.02

OKO 3

OK 04

OK 05

OK 06

OK 07
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Tema 4.2
IocTOSTHHBIN
JIeKTpUuYe-
CKMH TOK

Conep:kanue y4eOHOT0 MaTepHuaJia

31.Cuna toka IlocTosAHHBIN TOK  YCIOBUS CYIIECTBOBAHUS IMOCTOSHHOTO AJCKTPUUYECKOTO
toka Wcrounuku Ttoka Hanpstkenme U um DJIC E. 3akon Owma s ydyacTka 1enu
DIIEKTPUYECKOE COIMPOTHRICHHE 3aBUCHMOCTH COIPOTHBIICHUS OJHOPOHOTO MPOBOJHUKA OT
€ro JUIMHBl W IUIOLIAJM TMONEPEYHOTO0 CEUYEHUsS YJIeIIbHOE COINPOTHUBIICHUE BEIECTBA.
[TocnenoBarenbHOE, TMApPAUIEABHOE, CMEIIAHHOE COEJUHEHHWE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux nenei. [Ipasuna Kupxroda.

32.Pabora anekTpudeckoro Toka. 3akoH Jxoyns—Ilenna. MOIIHOCTB 2JIEKTPUIECKOTO TOKa
TermoBass MOIIHOCTH, BbIAensieMass Ha pesuctope. DJIC U BHYyTpeHHEE CONPOTHUBIICHUE
UCTOYHUKA TOKa 3akoH OMa ISl TOJHOU (3aMKHYTOM) SJIEKTPUYECKON 1enu. MOIIHOCTh
ncrounnka Toka KopoTkoe 3ambikanne. KoHmeHcaTop B 1€y MOCTOSIHHOTO TOKA.

IlpakTHyeckune 3aHATHS

4.IlpakTnyeckoe 3ansitue Ne 4

Pemienue 3agau mo teme: «Cmia toka. IloTHoCTh TOka. YeilbHoOe CONPOTHBJIEHHE
NMPOBOJAHUKA» (MPO(decCHOHAIBHO — OPHEHTHPOBAHHOIO COACPKAHUSA).

S.IIpakTuueckoe 3ansitue Ne 5

Pemenne 3amau mo teme: «3akoH OMa Uil y4yacTKa Lend M 3aMKHYTOH Lenmw»
(mpodeccHOHATBLHO — OPUEHTHPOBAHHOIO CO/IEPKAHNSA).

JlabopaTopHble 3aHATUS

4.J1abopaTopHas padora Ne 4
«Onpenenenue yaeJabHOT0 CONPOTHBJIEHUS TPOBOAHUKA» (HPOo(PecCHOHAIBLHO —
OPUEHTHPOBAHHOTO COJIEPKAHNS).

Tema 4.3
Toku B
Pa3JIHYHBIX
cpenax

Coaep:xanue yueOHOTro MaTepHaJia

33.OneKkTpuueckass IPOBOJAMMOCTh PA3JIUYHBIX BEIIECTB. JJIEKTPOHHAS IMPOBOJUMOCTH
TBEPABIX METAJUIOB 3aBUCUMOCTb  COIIPOTHBJIEHUS METAUIOB OT TEMIEpaTyphl.
CBepXnpoOBOIMMOCTh. DINEKTPUUECKHUM TOK B BakyyMe. CBONCTBA AJIEKTPOHHBIX ITYYKOB.
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34 .TlonynpoBoguuku CoOCTBEHHasi W MpPUMECHass MHPOBOAUMOCTb MOIYNPOBOJIHHUKOB.
CpoiictBa p—~n-tiepexona  [lomynpoBogHUKOBEIE npuOOphl. DJIEKTPUYECKUH TOK B
SJIEKTPOJIUTAX. OJIEKTPOJMTHYECKas Auccouuanus OJiekTponu3  3akoHbl Dapanes mist
BJEKTpOJIN3a. OJEKTpUYECKHM TOK B razax. (CaMOCTOSITENIbHBIM M HECAMOCTOSATEIbHBIN
paspsa. PasnuuHble THUIBI caMOCTOSITENIbHOrO pa3psaaa Momnuus I[lnazma

Tema 4.4
MarnurtHoe 1moJie

Conep:xanue yueOHOro MaTepuaJia

35.B3auMoIeicTBE TOCTOSIHHBIX MAarHUTOB M IIPOBOJHUKOB C TOKOM. MarHuTHOe moJie
Bekrtop MarnutHOM wuHaykuuu. [IpuHoun cynepno3unuu MarHUTHBIX Toned JIuHum
MarHUTHOW WHIYKUWU. MarHuTHOE MOJI€ MPOBOJHHUKA C TOKOM (MPSIMOTO IMPOBOJHHKA,
KaTylIKu U KpyroBoro BuTka) OmbIT Opcrena Cuna Amnepa, e€ HalpaBlIeHHUE U MO IYJIb.
Cuna Jlopenna, e€ HanpaBiieHUE U MOAYJb. JIBM)KEHUE 3apsHKEHHON YacTHUIIBI B OHOPOJIHOM
MarHutTHoM Tiojie.  PaGora cumbel Jlopenma. MarnutHoe mojie B BemiecTBe. dDeppo-
MarHeTHKH, Iapa- U JMaMarHeTUKu

Tema
45

JJIeKTPOMATrHUT
Hasl MHIYKIWSI

Conep:xxanue yueOHOro MaTepuaJia

36.5Bnenue sneKTpoMarHuTHOM MHAYKIUU. [loTok BexkTopa mMarHuTtHOM uHaykuuu. DJIC
MHAYKIHAHU. 3aKOH 2JIEKTpOMarHUTHOW uHAyKuuu dapanes. BuxpeBoe ayieKTpHUYECKOE IOje
Toxku ®dyxo. DAC uHAYKIUU B MPOBOJHUKE, IBHXKYIIEMCS MOCTYINATEIbHO B OJIHOPOJIHOM
MarHuTHOM nosie. IIpaBuio Jlenua

37 MunyktuBHocTh Karylika HWHAYKTUBHOCTHM B LIENM IIOCTOSHHOIO TOKa fIBieHue
camounaykuuu OJIC caMOMHAYKIMU. OHEpPrus MarHUTHOIO MOJsA KaTyIIKHM C TOKOM.
DJIEKTPOMAarHuTHOE MOJIE.

JlaGopaTopHble 3aHsATHS

5.JI1abopaTtopHas padora Ne 5
«H3yyenue SIBJICHU S 3JIEKTPOMATrHUTHOM UHAYKUHH» (mpogeccuoHaNbHO -
OPHEHTHPOBAHHOIO COJICP:KAHMSA).
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Bcero o Teme:

30

Pa3zpgen 5

Konedanus v BOJIHBI.

Tema 5.1
Mexannueckue
KoJIe0aHus

38.KonebarenpHast cucrema. CBoOomHble  KosieOaHusi. ['apMoHHMYecKue  KoyieOaHUs
KunemaTnueckoe u TIMHAMUYECKOE ONMUCAaHNE DHEPreTUYeCKOe ONMUCAaHNE (3aKOH COXPaHEHUS
MEXaHUYeCKOo# sHepruu). BpIBOA AMHAMHYECKOTO OMUCAHUSI TApPMOHHYECKHX KOJIeOaHUI U3
X DHEPreTUYECKOro U KWHEMAaTHYECKOrO OMUCaHus. AMIUTUTYAA U ¢a3a konedanuii CBs3b
aAMIUTUTYAbl KOJI€OaHUNH HMCXOJIHOM BEJIMYMHBI C aMIUIUTyJaMH KojieOaHuil e€ CKOpOCTH U
yckopenusi. Ilepmom wm dacrora koneOanuii [leprom MasibIX CBOOOJHBIX —KOJICOAHWH
MaTeMaTU4ecKoro MasitHuka. [lepuosa cBoOOAHBIX KoeOaHUM Mpy>KMHHOTO MasiTHUKa [loHsThe
0 3aTyxarommx Koyiebanusx BwiHykaeHHBIC KoiieOanus. Pe3onanc. Pe3onancHas kpuBas.
Bnusinue 3aTyxaHus Ha BUJI PE30HAHCHOU KpUBOH. ABTOKOJICOaHMUS.

JlabopaTopHble 3aHATUA

6.J1a0opaTopHasi padora Ne 6
«OmnpegesieHHne YCKOPeHUs1 CBOOOJAHOIO MAaJeHUs] € IMOMOIILI0 MAaTEeMAaTH4YeCKOro
MAasITHUKa» (MPOo(ecCHOHAILHO — OPHEHTHPOBAHHOIO COACPKAHUS).

OK 01

OK.02

OKO0 3

OK 04

OK 05

OK 06

OK 07

Tema 5.2
DJIEKTPOMATHUTH
ble KOJIeOaHUAI.

39.Konebarenphbiii KOHTYp (CBOOOJIHBIE DJIEKTPOMAarHUTHBIE KOJICOAHUS B UICAUTHHOM
konebaTtenbHOM KOHTYype @opmyna Tomcona CBsi3p aMIUIUTYIIBlI 3apsia KOHJEHcCATOpa C
aMIUTUTYI0W CHUIBI TOKa B KOJICOATEIFHOM KOHTYpEe 3aKOH COXPAHCHUSI DHEPTUU B WJICAITh-
HOM KOJIe0aTeIbHOM KOHTYpe. 3aTyXarollue dJIeKTPOMarHuTHhIe Kolie0aHusl. BBIHYXIEeHHbBIE
AJIEKTPOMArHUTHBIC KOJIeOaHUsI.

40.ITepeMeHHBI TOK. MOIIHOCTHh IEPEMEHHOTO TOKa. AMIUIATYJIHOE U JIEHCTBYIOIIEE
3HAYEHHUE CHJIBI TOKA U HAIPSHKEHUS IIPH Pa3IMuHOI (opMe 3aBUCUMOCTH MEPEMEHHOTO TOKA
oT BpeMeHH. CHHYCOWJAIBHBIM INEPEMEHHBIM TOK. Pe3ncTop, KOHIEHCATOp M KaTyllka
MHIYKTUBHOCTH B LIENIA CHUHYCOMJAJIIBHOIO NEPEMEHHOro Toka. Pe3onaHc TokoB. Pe3onanc
HanpspkeHuil. WneanbHbiit  Tpancopmatop IIpousBoncTtBo, mnepenaya U moTpeOieHHe
NIEKTPUYECKON  DHEPruu. OKOJIOTUYECKHUE PHUCKU IPU IPOU3BOJCTBE BJIEKTPOIHEPIUH.
KynbTypa HCcnosib30BaHusI SJIEKTPOIHEPTUN B TOBCEJHEBHOM JKM3HM.
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I[IpakTnyeckue 3aHATHS

6.IlpakTnueckoe 3ansitue Ne 6
Pemienue 3amau mno Teme: «JJIEKTPOMATHUTHBIE KoJsiebaHus» (MpodecCHOHATBHO —
OPUEHTHPOBAHHOIO COJIeP:KAHMSA).

JlaGopaTopHble 3aHATUA

7.J1abopaTopHasi padora Ne 7
«A3yyenue ycrpoiictBa u padorbl TpaHchopmaTopa» (MpodecCHOHATIBLHO —
OPHEHTHPOBAHHOIO COJIEP:KAHMSA).

Tema 5.3
Mexannueckue
U 3JIEKTPO-
MATHHUTHBIE
BOJIHBI.

41.MexaHM4EeCKHe BOJIHBI, YCJIOBUsS HX pacnpoctpaHeHus. [lonmepednsle M npomoJbHBIE
BOoNHBL. [lepuon, ckopocTh pacnpocTpaHEHMS W JUIMHA BOJHBL. (CBOWCTBAa MEXaHMYECKUX
BOJIH: OTpa)X€HUe, MpesioMmyeHne, uaTepdpepenuns u audpakmus. 3Byk. CKOpOCTh 3BYKa.
I'pomkocts 3Byka. Breicota Tona. TemOp 3Byka. lllymMoBoe 3arpsi3HeHHE OKpY>Karoiiei
cpelbl. OJEKTPOMAarHUTHBIE BOJIHBI ~ YCJIOBHUS M3JIyYEHUs] AJIEKTPOMAarHUTHBIX BOJIH.
Bsanmnas opueHranus  BekTopoB B ,v B anexkrtpomarautHOW BonHe —CBoMcTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)K€HHWE, MpEeJIOMJIEHUE, NOJspU3alus, UHTepPEepeHIus |
mu¢ppakaus. Illkana snekTpoMarHUTHBIX BOJH IIpuMeHeHHE 31eKTPOMArHUTHBIX BOJH B
TeXHUKE W  ObpITy. IIpuHIUMIBI  paguOCBSI3M U TelEeBUIEHUSA.  Paauosnoxainus.
DJIEKTPOMArHUTHOE 3arpsAI3HEHUE OKPYKAIOIIEH CpeIbl.

JlabopaTopHble 3aHATUS

8.J1aGopaTopuas padora Ne 8
«CoOopka u HacToOiika @pocTeiilero paauonpuéMHUKA (mpogeccHoHAIBHO —
OPHEHTHPOBAHHOIO CO/IEPKAHMSA).
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Tema 5.4
OnTuka.

42.ITpsmMonuHERHOE pacnpoCTpaHEHHWE CBETa B OAHOPOJHOM cpene. Jlyd cBera. ToueuHblit
HMCTOYHHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI oTpaxkeHus1 cBeTa. [locTpoeHue n3oOpakeHuit
B mtockoM 3epkaie. Cdepuueckue 3epkana. [Ipenomiienue cBera. 3aKOHBI MPETOMIICHUS
cBeta. AOCOIOTHBIN MOKa3aTenb npeaomieHuss. OTHOCUTENBHBIM MOKa3aTeNlb PEIOMIICHHUS.
[TocTostHCTBO ~ 4YacTOTBI CBeTa U COOTHONIEHHME JUIMH  BOJH HOpH  IEPexoje
MOHOXPOMAaTHYECKOI0 CBETA YEPE3 I'PaHULly pas3fera JIByX ONTHUYECKUX cpei. XOJ JIyueH B
npusme. Jlucnepcus cBera. CiokHBIN coctaB Oenoro cBera. lIBer. IlomHoe BHyTpeHHEe
oTpaxeHue. [IpeenbHbIil yro MoJHOr0 BHYTPEHHETO OTPAKEHUS.

43.Coluparomiue W pacceuBarolue JUH3bl. ToHkas auH3a. DOKYCHOE paccTosHUE |
ONTHUYECKAas CHJIA TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHHSI TOHKOM
cepuyeckoit NHH3BI OT €€ TEOMETPUM UM OTHOCUTEIBHOTO IIOKa3aTessl IPEeIOMIICHUS.
dopMmyJia TOHKOM JIMH3bI Y BEJIMYEHUE, AAaBaeMO€ JUH30M. XOoJ Jiyda, MPOUIEAIIEro JUH3Y
0] TIPOM3BOJIBLHBIM YTJIOM K €€ TJIaBHOM omnTudeckoil ocu. [loctpoenne n3o0paxxeHuii TOUKH
M OTpE3Ka MPSIMOU B COOMPAIOIINX W PACCEUBAIONIMX JIMH3aX U UX cucTemax. OnTuueckue
npubopel. Paspemiatomasi  crmocoOHOCTE. I'maz kak ontuueckas cucrema. Ilpenenst
MMPUMEHUMOCTH TEeOMETpHUUeCKOr onTuku. BomHoBas ontuka. HHTepdepenius caeTa.
KorepeHTHble HCTOYHMKH. YCIOBUS HaOMIOJEHUS MAaKCHUMyMOB © MHHHMYMOB B
UHTEepEPEHIIMOHHON KapTHHE OT JBYX KOT€PEHTHBIX UCTOYHHKOB. [IpuMepsl KJacCHUUECKUX
unTepdepeHmonnbix cxeM  udpakums ceeta. JudpakumonHas peméTka.  YclIoBHE
HaOJIFOJICHUST TJIABHBIX MaKCUMyMOB TIpU TAJICHUHM MOHOXPOMATHYECKOr0 CBeTa Ha
nudpaxironnyto peméTky. [lonspusamnus ceeta

IIpakTyeckue 3aHATHA

7.JIpakTn4yeckoe 3anstue Ne 7
«IlocTpoeHue u300pakeHUsi B TOHKOW JIMH3e» (MPodecCHOHAIBHO — OPUEHTHPOBAHHOIO
coJlepKaAHuA).

JlabopaTopHble 3aHATUA
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JladopaTopHas pa6ora Ne 9

«/3mepeHune JUIMHBI BOJIHBI € IOMOIIBI0 JM(PPAaKIUOHHOH pPelIéTKI» (MpogecCHOHAIBHO 2
— OPHMEHTHPOBAHHOIO COJACP/KAHMA).
Bcero no teme: 24
Pa3znen 6 OCHOBBI ClIENUAJIBHOM TEOPUU OTHOCUTEIbHOCTH. 2
Tema 6.1 44.I'paHuipl IPUMEHUMOCTH Kilaccudyecko MexaHuku. [locTynartel cnennanbHONH Teopuu
Ocnobl CTO oTHOocUTeNbHOCTU. [IpocTpaHcTBEeHHO-BpeMeHHON  uHTepBas. IIpeoOpaszoBanus Jlopenma
VcenoBue npuduHHOCTH. OTHOCHUTENIBHOCTHh OJIHOBPEMEHHOCTH. 3aMEIJIEHUE BpPEMEHU U 2 OK 01
COKpallleHWe [JIUHBI. ODHEPrus M HMIIYJbC PEIATUBUCTCKON uacTulpl. CBsA3b MAacCChl C OK 03
SHEpPrueu U UMIYJIbCOM PEISTUBUCTCKON YaCTUIl. DHEPrusl MOKOs
Bcero no teme: 2
Pazpgen 7 KBanToBas ¢pusuka.
Tema7.1 45.PaBHOBECHOE TEIUIOBOE M3JIydeHUE (U3JlydeHHe aOCOJIIOTHO YEPHOro Tena) 3aKoH
Kopnyckyasipuo- | cmemenust Buna. I'mmorteza M . Ilnanka o kBaHTax. @OTOHBI DHEPrust U MUMITYJIbC (HOTOH.
BOJIHOBOW ®oroapdexr Omnbitel A ' CroneroBa 3akoHbl poToddpdexra. VYpaBHeHHe DUHIITEHHA IS OK 01
AyaJIn3M doroapdexra. «Kpacnas rpanuna» gorosdpdekra. JlaieHue cBera (B YaCTHOCTH, JIaBJICHUE
CBETa Ha a0COJIOTHO MOTJIOMIAIOIIYI0 U a0COIFOTHO OTPAXKAIOIIYIO0 MTOBEPXHOCTh). OmbIThI 11 OK.02
H JleGenesa. BonHoBeie cBolicTBa yactul. Bonnsl ne bpoinsa. [nuna BonHbl ne bpoiins u
pa3Mepbl 00JIaCTH JIOKaJW3alUM JABWKYILIEHCS YaCTHUIBI. KopnyckynsspHO-BOIHOBOM OKO 3
nyanusM. Jludpakius 31ekTpoHOB Ha KpucTtamwiax Crneuudpuka H3MEpeHHH B MHKPOMHpE
CootHomenust HeorpeaenéHHocren [ eizendepra
Tema 7.2 46.01bITHI IO UCCIIeIOBaHUIO cTpoeHust atoMma [lnanerapHast monens atoma Pesepdopna. OK 04
®dusuka atoma. | [loctynatel bopa. M3ny4yenue u norsoiieHne (POTOHOB IIPHU NMEPEX0/ie aTOMa € OJHOTO YPOBHS 2 OK 05

SHEPTMM Ha  JIPYIOH. Buner  cnexktpoB  CroekTp  ypOBHEM  DHEpPIMM  aroma
BoJopo/ia. CIIOHTaHHOE U BBIHYKJIEHHOE U3JIyuyeHHE cBeTa. Jlasep

OK 06
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Tema 7.3
duzuxka
aTOMHOI0 siApa
U 3JIEMEHTAPHBbIX
JacTHI.

47 Hyknonnas mozens siapa [eizenoepra— HMBanenko. 3apsn siapa. MaccoBoe 4ucio sapa
N3otonbl. PammoaktuBHOCTE. Anb(da-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacmaj.
l'amma-n3myyenne. 3aKkOH paJMOAKTUBHOIO pacnaja. PaJIuoakTUBHBIE W30TOIBI B IIPUPOAE
CBoiiCTBa MOHU3UPYIOUIETO U3JIyueHUs. BimsiHuE paJMoaKTUBHOCTH HA >KUBBIE OPTraHU3MBbI
EcrectBennsbiii pon uznmyuenus. Jlozumerpus.

Cemunap

48.0OHeprus CBsI3U HYKJIOHOB B siipe SnepHbie cuibl JledekT Maccel siapa SnepHble peakuuu
[enenue u cunrtes sanep. SAnepHble peakTophl. I[IpoGiemsl ynpaBiasieMOro TepMOsiAEPHOTO
CHUHTE3a. DKOJIOTMYECKHE aCIIEKThl Pa3BUTHUSI AJIEPHOM SHEPreTUKU. MeToabl perucTpanuu u
HCCIICJIOBAHUS d3JEMEHTAapHbIX 4acTull. {OyHIaMeHTalbHbIE B3aUMOJEHCTBUS. bapuoHsl,
Me30HbI U JentoHsbl. IlpencraBnenue o CTaHaapTHON MOAEIN

KBapk-riroonHas mozenb anpoHoB. Pusznka 3a npegenamu CranaaptHod mozenu. TémHas
Matepusi U TEMHas sHeprus. EnuHcTBO (U3NUeCKO KapTUHBI MUpA.

JlaGopaTopHbIe 3aHATUA

OK 07

JlaGopaTopHasi pabora Ne 10
«/3yyeHHe TpeKOB 3apsIZKEHHBIX 4YacTUID> (NPodecCHOHAIBLHO — OPHEHTHPOBAHHOIO
coJlepKaHuA).

Bcero o reme:

10

Pa3znen 8

JJieMeHThl ACTPOHOMHUH M ACTPO(PU3HKH.

Tema 8.1
JJ1IeMEeHTBI
acTpou3NKH.

49.9tamnbl pa3BuTHs actpoHoMuu. [IpukiamHoe U MUPOBO33PEHYECKOE 3HAUECHNE ACTPOHOMUH
[IpumeHUMOCTh 3aKOHOB (U3UKH [JI1 OOBSACHEHHS TMPUPOABI KOCMHYECKHUX OOBEKTOB
Metonbl  acTpoHOMHUYECKHX wHcciaeqoBaHuil. (CoOBpeMEHHBIE ONTUYECKHE TEeJECKOIIHI,
pannoTeneckonsl, BHeaTMocepHas actpoHomus. Bua 3Bé3mHoro neba Co3Besaus, sipkue
3BE3/1b1, TIJIAHETHI, UX BUIUMOE JIBUKEHHUE.

OK 01

OK.02
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50.Connaeynas cucrema. Comnne. ConHedHass akTUBHOCTh. Mctounuk sHeprun CoiHIla U

3B€31. 3BE31bI, UX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpaJbHBINA Kilacc— OKO 3
CBETUMOCTBb» . 3BE3Abl TJIABHOW MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» I 3BE3J] IJIaBHOM IIOCJIENOBATEIBLHOCTU. BHyTpeHHee cTpoeHue 3BE3[ 1
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOXKJIEHUU W 3Bojirond CoJHIA W 3BE3]1  DTarbl OK 04
)KU3HU 3BE311. Muteunblii [lyth — nama [amaktuka Ilonmoxenue u nukenue CoiiHIIA B
lNamaktuke Tunbl ragakTuk PaguoranakTuku v kBa3apbl. UYEpHBIE ABIPHI B siipax rajakTHK. OK 05
Bcenennas  Pacmmpenne Bceenennoit 3akon Xa0O6ma  Pazberanmme ramaktuk Teopus
bonemoro B3peiBa PenukroBoe wm3mydenue. MacmraOHass cTpykTypa BcenenHoi OK 06
Meraranaktuka. Hepeménnsle npobdiaemMbl aCTpOHOMUMU.
OK 07
Bcero no Teme: 3
Koncyabranun 6
CamocrosiTesbHast padora 8
IIpomexyTounas arrecTaums B popme IK3aMeHa 4
Bcero: 151
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3 YCJOBUS PEAJIN3ALIMA PABOYEN ITIPOT'PAMMBI YYEBHOI'O IIPEJIMETA

3.1 MaTepuajbHO-TeXHH4YeCKOe o0ecrieyeHne
Jns peanuzauuyd mporpaMMbl  y4eOHOW JUCHMIUIMHBL — IPETYyCMOTPEHBI CIEAYIOLIHIe
CIEIHaJIbHBIE IOMEIIECHHUS:
1.  VYwuyebnas aynuropus AJisg OIPOBEIACHUS 3aHATHI BCEX BHUIOB, MPEAYCMOTPEHHBIX
o0pa3oBaTeNpHON MPOrpaMMON, B TOM 4YHCIE TPYNIOBBIX W  WHAUBHIYAIbHBIX
KOHCYJIbTAIIMH, TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUYHOU aTTectanuu - Kabuner "®uzuku" -

CrenunanusupoBaHHas MebOeIb u CHUCTEMBI XPaHECHHUS:
OcHoBHOE 000pyZ0OBaHUE: pabodee MECTO MPEIoaBaTels; KOMIUICKT YUSHHYECKOW MeOeu
(15 CTOJIOB YYCHUYECKUX, 30 CTYJIbEB). 30 MOCAJ0YHBIX MECT.
JlonomHHUTENbHOE 000py/AOBaHME: JOCKa ayJAMTOpHAs; IIKadbl JUIS XpaHCHHS HarJISTHBIX
nocoouii, o0opyioBaHus, y4e0HO-METOIUYECKOM JOKYMEHTAITHH.
Texuauueckue CpeicTBa:

OcHoBHOE 00OpyHOBaHHE: aBTOMaru3upoBaHHOe pabodee mecto [IK (Mouutop Samsung
920NW KSM 19", Cucremnsiii 6mox P4/512/120/FDD/HDD/DVD); mynbTuMenuitHbIn
npoekrop (TOSHIBA TLP-X 3000a); skpaH A MyJIbTUMEAUIHOIO IPOEKTOpa (Ha IITaTUBE

Spectra 1.8=1.8).
JlononHuTenbHOE 00OpY/AOBaHUE: KOJOHKH; BeO-KamMepa Ha IOABM)KHOM UITATHUBE;
BHUACOKaMEpa JJIs1 pa6OTBI C OIITUYCCKUMMU an6opaMH.
JIeMOHCTpalMOHHbIE yueOHO-HarJsJHbIe nocoous:

OcHoBHOE 000pyOBaHUE: CTEH IBI 10 10 quciuIuinHe "dusuka"; HarasAHbIe TOCOOUS; BECHI
TEXHUYECKHE C Pa3HOBECAMH; KOMIUIEKT /IS W3Y4EHHUS BO30OHOBIISIEMBIX HCTOYHHUKOB
SHEPruu (CONHEYHOM, BETPOBOW HHEPrHH, OMO-, MEXAaHMYECKOH H TEPMOAIEKTPUUYECKOU
SHEPreTUKHU; KOJIOPUMETP C HAOOPOM KAJIOPUMETPUUYECKUX TEN; TEPMOMETP J1aOOPaTOPHBIA;
KOMIUICKT JJi1 M3y4eHHS OCHOB MEXAHUKH, MTHEBMATHUKU U BO300HOBIISIEMBIX HCTOUYHHUKOB
SHEpruy; OapoMeTp-aHEepOMJ; T'€HEpaTop 3BYKOBOHM; TUrpoMeTp (IICUXPOMETpP); TIpy3
HAOOPHBIN; AMHAMOMETP JAEMOHCTPAIMOHHBIN; KOMIUIEKT MOCYAbl JEMOHCTPAIIMOHHON ¢
MIPUHAIIC)KHOCTSIMU; MaHOMETP KHUJKOCTHOMN JIEMOHCTPAIIMOHHBII; MeETp
JIEMOHCTPAIIMOHHBINA; MHKPOCKOI JEMOHCTPAIlMOHHBIN; Hacoc BakyyMmMHbIH KoMoBckoro;
HabOp JE€MOHCTPAIIMOHHBIM MO MEXaHWYECKUM SIBICHUAM; HAOOp JEMOHCTPAIIMOHHBIM IO
JUHAMHKE BpaIaTeNbHOTO IBUKEHHS; HA0Op JEMOHCTPAIIMOHHBIM MO0 MEXaHUYECKUM
KoJieOaHusIM; HAOOp JIEMOHCTPAITMOHHBIM 1O BOJIHOBBIX SIBJICHHH; BeIepKo Apxumena;
MasTHUK MakcBenia; mpuOop Ui JEMOHCTpAlMu aTMoc(epHOro [aBJieHHs; MpU3Ma,
HAKJIOHSIOIIASICSL C OTBECOM; pblYar JI€MOHCTPAI[MOHHBIN; COCYbl COOOIIAIOUINECS; CTaKaH
OTJIUBHOM JE€MOHCTPAIIMOHHBINA; HAOOp JAEMOHCTPALMOHHBIA MO MOJEKYISApHOW (U3UKE U
TEIJIOBBIM SIBJICHUSIM; KOMILJIEKT IPUOOPOB M MPUHAATIEKHOCTEH JIJIsl IEMOHCTPAIIUU CBOWCTB
ANEKTPOMArHUTHBIX BOJH; HA0Op NEMOHCTPAIIMOHHBIM MO MarHUTHOMY TOJIO KOJBIEBBIX
TOKOB; HabOp Ul IEMOHCTpPAllM MarHUTHBIX noJsiel; npubop JIeHia; cTpesku MarHUTHBIE
Ha IITaTUBaX; CYITaH »JJEKTPOCTATUYECKUH; DIIEKTPOMArHUT pa30opHBIM; HabOp
JIEMOHCTPAIIMOHHBIHM 110 TeOMETPUUECKOM ONTHKE; HAOOp AEMOHCTPALMOHHBIA IO BOJTHOBON
OITHKE; CIEKTPOCKOI JIBYXTPYOHBIN; HAOOp CHEKTpaIbHBIX TPYOOK C HCTOUHUKOM MUTAHUS;
ycTaHOBKa Uil u3ydeHHst ¢orodddexra; HAOOp JIEMOHCTPAL[MOHHBIA MO IOCTOSHHOMN
[Inanka.

JIOTIOTHUTENBHOE O00OpYyIOBaHUE: KOMIUIEKT TMpe3eHTaluil o auciuruinHe "dusuka';
IJTaKaThl; CTOJMK MOJBbEMHBIN; IITATUB JIEMOHCTPAIIMOHHBIN (DU3MUECKUI; AJIEKTPOILTUTKA;
HaOoOp Ten paBHOTO O0beMa; HabOp Tel paBHOW Macchl; HAOOP KAMMIUISPOB; IUIHHIPHI
CBUHIIOBBIE CO CTPYTOM; MarHUT JyrooOpa3Hblif; MarHUT MOJIOCOBOM JIEMOHCTPAIlMOHHBII;
MajgoYKa CTEKJISTHHAS; MMal04YKa Y00HUTOBAS; MTATUBBI U30JUPYIOIINE; KOMIUIEKT HArJISIHBIX
MOCOOM JJIs1 TIOCTOSTHHOTO WCIIOIB30BaHUsI; HAOOp MOPTPETOB Il 0hOpMIICHUS KaOWHETa;
KOMILJIEKT JI€MOHCTPAIIMOHHBIX y4eOHBIX TaOIuII.
Jlunensnonnoe mnporpammHoe oOecnedenue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; anTuBupycHOE iporpammHoe obecrieuenre Dr.Web.
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2. VYyeOHas ayauTOpHs Ui MPOBEACHUS 3aHATUI BCEX BUIOB, MPEIYCMOTPEHHBIX
o0pa3oBaTeNpHON MpPOrpaMMoON, B TOM YHCIE TPYNIOBBIX W  HWHAWBHIYAIbHBIX
KOHCYJIbTAIlMH, TEKYIEro KOHTPOJISL U MPOMEXKYTOUHOM aTTectauuu - Jlaboparopus ¢puzuku

- C CHelMaIn3UpOBaHHAs mebeb U CUCTEMBI XPaHEHUS:
OcHoBHOE 000pyZ0OBaHUE: pabodee MECTO MPEoIaBaTels; KOMIUICKT YUSHHYECKOW MeOeu
(15 CTOJIOB YYCHUYECKUX, 30 CTYJIbEB). 30 MOCAJ0YHBIX MECT.

JlononHuTenbHOE 000pYAOBaHUE: OCKA ayauTOpHAas; mKadbl AN XpaHEHHs HarjsAHbIX
nocodbuii, obopynoBaHus, y4eOHO-METOAMYECKONW JOKYMEHTAIUU; JIa0OpaTOpHBIE CTEHBI:
"OrnpeneneHne yCKOpeHus: CBOOOIHOTO MaJIeHUsl C MOMOIIbI0 MAaTEMAaTHUYECKOro MasTHUKA'",
"OnbiTHAss mpoBepka 3akoHa boiuss-Mapuorra", "Omnpenenenue BIaXHOCTH Bo3ayxa',
"OnpeneneHue Ko3(PGUIMEHTa TMOBEPXHOCTHOTO HATSHKEHUS KUIAKOCTH', "OINpeseieHue
YAEIBbHOTO CONPOTHUBJICHUS TMpoBoaHuKa", "M3yueHue sBJIEHHUS 3JIEKTPOMArHUTHOU
naayknuu", "M3ydenue yctpoiictBa, paboTel TpaHchopmartopa", "COopka W HacTpoMKa
npocTenmiero paguonpueMunka, "MizMepenue IIMHBI BOJIHBI ¢ IOMOILIBIO TU(DPAKIIMOHHON
pemetku", "M3ydeHwe TpEeKOB 3apsDKEHHBIX YacTUIl MO TOTOBBIM  Qororpadusm'.
TexHnueckue cpencrna:
OcHoBHOE 00opynoBaHMe: aBTOMaTu3upoBaHHOe pabouee mecto IIK (Monutop Samsung
920NW KSM 19", Cucremnsiii 6mox P4/512/120/FDD/HDD/DVD); mynbTumMenuitHbIin
npoektop (TOSHIBA TLP-X 3000a); skpaH A MyJIbTUMEAUIHOTO MIPOEKTOpa (Ha IITaTUBE
Spectra 1.8=1.8).
JleMOHCTpalnOHHbIE yueOHO-HaTsIHbIe nocoous:
OcHoBHOE 000pyTOBaHKE: KOMIUIEKT /IS JIAOOPATOPHOTO MPAKTUKYMA 110 ONTHKE; KOMITJICKT
1ab0paTOPHOro MPAKTUKyMa [0 MEXaHHKE; KOMIUIEKT Uil 1a00paTOPHOro MPakTHKyma IO
MOJICKYJISIPHOW (PM3UKE U TEPMOJWHAMHKH, KOMIUICKT JJIsl J1a0OpPaTOPHOTO MPAKTUKyMa IO
ANEKTPUYECTBY (C T€HEpaTOpOM); amrepMeTp J1abopaTOpHBI; BOJILTMETP J1aOOPaTOPHBIN;
BBICOKOBOJIbTHBIN MCTOYHMK; KOMIUIEKT MPUOOPOB ISl U3yYEHUS] IPUHLUIIOB pauolipuemMa
U paauomnepenaud; HaOOp  JIEMOHCTPAI[MOHHBII  TOCTOSSHHOMY  TOKY;  Halop
JIEMOHCTPALIMOHHBINA O AJEKTPUYECKOMY TOKY B BaKyyMme; Ha0Op JE€MOHCTPALlMOHHBIN IO
JIEKTPOJMHAMUKE; HaOOp s JIEMOHCTpAllMM 3JIEKTPUUECKUX IMoJeil; TpaHchopmaTop
y4eOHBIH.

JlononaHuUTeNbHOE 000pyI0OBaHKE: KOMILJIEKT MPOBOJIOB; KOMIUIEKT HAIJISIHBIX MOCOOUN /st
MIOCTOSIHHOTO ~ MCIOJIb30BAaHUS;  KOMIUIEKT  JE€MOHCTPAllMOHHBIX  Y4€OHBIX  TaOJHIL
IUJIAKTUYECKUe  MaTepualibl,  KOMIUIEKT  Y4eOHO-METOAMYECKOW  JIOKYMEHTAllUH.
JIlunensuonnoe mnporpamMmmHoe oOecneuenue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; antuBupycHoe nporpammaoe obecredenue Dr.Web.

3. Tlomemenne ansi caMOCTOSTENHLHON paboThl — bruOimoTeka, YNTaNBHBINA 3all C
BBIXOJIOM B HMH(OPMAIMOHHO-TEIEKOMMYHHUKAIMOHHYIO ceTh "MHtepHer" - OcHOBHOE
obopynoBaHue: pabouee MECTO MpernojaBaresis; KOMIUIEKT yYeHWYeCcKOW Mmebenu (CTomn
KOMIBIOTEPHBIN 3 MIT., CTOJ y4eHH4eckui 15 mT., cTynbs 33 mr.). 33 mocajouHbIX MecTa.
Texanueckue cpeJncTBa:
OcHoBHOEe 000pynOBaHHE: AaBTOMATU3MPOBaHHOE pabodee MECTO  IPerojaBaTels:
cTarMoHapHBIA KoMmmbioTep B cobope (mporeccop Intel Core 13-2100 3,1 I'T, oneparuBHas
namsate 4 16, xectkuit mauck 1 T6, monumtop 22°°, 2013 r.) c BeIXOHOM B Internet,
JUIEH3UOHHBIM TMPOTPaMMHBIM OOECIeYeHHEM; aBTOMATHU3MpPOBaHHBIE pabouue Mecra:
YHUBEpCaJbHbIE NOPTaTUBHBIE KoMIbioTepbl (mpoueccop Intel Core 13-2100 3,1 ITm,
ornepaTuBHas namsTh 4 1'6, sxectkuit auck 1 T6, monutop 22°°, 2013 r. — 3 1mIT.) ¢ BEIXOJOM B
Internet, JULEH3NOHHBIM IIPOrpaMMHBIM o0ecreyeHneM.
JlononHUTENbHOE 000PYAOBaHKE: CBOOOJHBIM TOCTYN K CHEIMATU3UPOBAHHON CIPaBOYHON
U y4yeOHOI IuTepaType, MEepUOANYECKUM H3JaHHUSIM, pecypcaM 3JIEKTPOHHOUW OHOIHOTEKH
NPHUTY u OBC.
JlononHUTENBHOE o0opyJ0BaHue: KHUKHBIE mKadgsl, CTEJUIAXH.
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JlunensnonHoe mporpammHoe obecmeuenue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; antuBupycHoe nporpamMmmHoe obecriedenne Dr.Web.

4.  Tlomemenue st caMOCTOATEIbHON padoThl - Crenuanu3upoBaHHas MeOenb U

CUCTEMBI XpaHEHUSI:
OcHoBHOE 00OpyIOBaHUE: pabouee MECTO MPEnoaBareisl; KOMIUIEKT yUeHHYecKoi Mebenu
(cron yuyeHnyeckuit 16 wt., cros1 KOMObOTEpHBIN 20 1IT., cTysibs 52 wWT.). 52 NOCaJOUYHBIX
MecTa.
TexHuueckue cpencraa:
OcHoBHOe O00OpynOBaHWE: aBTOMATH3UPOBaHHOE pabodee MECTO MpernojaBaTes:
CTallMOHAPHBINA KoMIbIOTEp B cOope (mporeccop Intel Pentium E2160 1,8 I'T, onepatuBHas
namath 2 ['6, monuTop 19°°, 2007 r.) ¢ BBIX0a0M B Internet, ¢ TMIIEH3NOHHBIM IMPOTPAMMHBIM
o0ecriedeHrneM; MPOSKTOP M dKpaH; aBTOMaTHU3UPOBaHHbIE paboune MEecTa: YHUBEpCaJIbHBIC
nopratuBHbIe KoMIbioTepbl (mporeccop Intel Core 2 Duo E4500 2,2 I'T'n, oneparuBHas
namsate 2 [0, xectkmit amck 160 16, monutop 197, 2007 r. — 19 mr.).
JlononnutenbHoe obOopynoBanue: mpuHTep nasepubiii HP 1100; cBoGomHbI mocTym K
CIEIUANM3UPOBAHHOW ¥ Y4eOHOH JuTeparype, NEePHOAMYECKUM HW3JaHHUSM, pecypcam
AJICKTPOHHON Ooubnuorexku NUPHUTY u OBC.
Jluuensuonnoe mnporpamMmmHoe obecrieueHue: Microsoft  Office 2010 Professional Plus;
Windows 7 Pro; antuBupycHoe nmporpamMmmHoe obecrnieuenue Dr.Web.

5. lTlomemenue Ui OpraHu3ald BOCIUTATeNbHON paborei — KaOuner
CTYJ€HYECKMX WHHUIMATUB, Yyd4yeOHas ayquTopus C BBIXOAOM B HH(MOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO CeTh "NnTepuer".

Crnenuanu3upoBaHHas MeOelb U CHCTEMbl XPaHEHUS: OCHOBHOE O0OpYyJOBaHME: KOMILJIEKT
Mebenu (cTosl yueHuuyeckuid 12 mr., ckambsi yuyeHudeckas 12 mT.) 24 mocaJo4HbIX MecTa,
CTOJ IpernoJiaBaTers, CTYJl npenoaBares.
JlononHuTENnbHOE o0opynoBaHue: KHWKHBIN mkag.
TexHuueckue cpencTBa: OCHOBHOE 00OpyZOBaHHME: KOMIBIOTEp IHpenojaBareis ¢
nepudepueit (muieH3nonHoe nporpaMmmuoe odecrneuenue (I10), oOpazoBaTenbHBIH KOHTEHT
U cucTeMa 3aiuThl oT BpenoHocHoi uHdopmanun) [IK (mponeccop Intel Core 13-4170 3.7
I'Tu, oneparuBHas namste 6 10, xxectkuii nuck 500 I'6, monutop 22°°, 2014 r. 2020 r.),
KOMIIbIOTEp OOydaromerocss ¢ nepudepueil (JIMIEH3MOHHOE IpOrpaMMHOE obOecredeHue
(ITO), oOpa3oBaTenbHbIi KOHTEHT M CHCTEMa 3allUThl OT BPEIOHOCHOM HH(pOpMAIUH) C
BO3MOYKHOCTBIO ~ MOJKIIOYEHUS K  HHPOPMALMOHHO-TEIEKOMMYHUKAIMOHHOW  CETH
"Untepuetr" u obecrieyeHUEM JOCTYIA B JEKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTEIbHYIO
cpeny ooOpazoBarenpHOi opranm3amuu [IK (mpomeccop Intel Core i3-2100 3,1 ITm,
oneparuBHas namaTh 4 ['0, xectkuii nuck 1 TO, monutop 22°°, 2013 1. — 3 mmr.). CBOOOAHBIN
JOCTYN K CHEIHMAIM3UPOBAHHON M CIIPaBOYHOM JUTepaType, NMEpUOIUYECKUM H3aHUSM,
pecypcam snektporHoi Oubmmoreku HNPHUTY u OBC. JluneH3noHHOE MNpOrpaMMHOE
obecnieuenue: Microsoft Office 2010 Professional Plus; Windows 7 Pro; anTuBHpyCHOE
nporpaMMHoe obecrieuenue Dr.Web.

3.2 UudopmanuonHoe odecriedeHue 00yueHust
IlepeyeHb OCHOBHOM M JIONOJHHUTEIBHOM JIUTEPATYPhl, 3JIEKTPOHHBIX PECYPCOB.
OcHoBHasi iMTEepaTypa

Mskumes I'. SI. @usuka : 10 kmacc : 6a30BbIi W yrinyOonéHHbIM ypoBHU : yuebHuk / I'. Sl
Msxumes, b. b. byxosues, H. H. Corckuii ; mox penakmueit H. A. I1apdentrenoit. — 11-e u3s.,
nepepab. u gom. — MockBa : IIpocBemenme, 2024. — 432 c¢. URL:
https://znanium.ru/catalog/product/2157221

Mskumes I'. SI. @usuka : 11 knmace : 6a30BbIf U yrinyOonéHHbI ypoBHH : yueOHuk / I'. Sl
Msxkumes, b. b. Byxosues, B. M. Hapyrun ; mon penakuueid H. A. INapdentreBa. — 12-e u3m.,
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cTep. - MockBa : [Ipocsemienue, 2024. - 441 C. URL:
https://znanium.ru/catalog/product/2157215

JlonoJIHUTeIbHAS JTUTepaTypa

KacesinoB B. A. ®usuka : 10 knace : yrinyOonéHnslii ypoBens : yueOHuk / B. A. Kacesnos. — 11-¢
W3, cTep. - Mocksa : [Ipoceemnienue, 2023. - 480 C. URL:
https://znanium.ru/catalog/product/2089899

KacesnoB B. A. ®usuka : 11 kiace : yrnyOnéHHbIA ypoBeHb : yueOHUK / B. A. KaceksnoB. — 11-¢
u3n., crep. —  MockBa @ IIpocBemenne, 2023. — 496 c. URL:
https://znanium.ru/catalog/product/2089901

[Muackuii A. A. @usnka : yuebnuk / A. A. [Tunckuid, I'. FO. I'pakoBckuii ; mox o6mr. pea. 0. U.
Huxka, H. C. [TypsimeBoii. — 4-¢ u3g., ucnp. — Mocksa : @opym : Uadpa-M, 2023. — 560 c. : un.
URL: https://znanium.com/read?id=424878

Bectnuk [lepmckoro ynusepcureta. @usuka : xypHai. — [lepmsb : [lepMckuii rocygapCTBEHHBIN
HallOHAJIbHBIN HCCIIEN0BATEbCKUN YHUBEPCUTET. URL:
https://www.elibrary.ru/title_about.asp?id=28612

DJIEeKTPOHHBIE pecypchl

Poccuiickue 3meKTpoHHBIE pecypchl U 0a3bl JaHHBIX

Onexrponnas oubamoreka MPHUTY: http://elib.istu.edu/

DnekTpoHHO-0nbnnoTeuHas cucrema «Jlauby»: http://e.lanbook.com/

OBC IOpaiit: https://urait.ru/

Hayunsie anexktponHsie xxypHaisl Ha atgopme eLIBRARY.RU: http://elibrary.ru/

9BC PROFo6pazoBanne: www.profspo.ru/

3BC Znanium.com: http://znanium.com/

3apyOexHbIe JIEKTPOHHBIC HAYYHBIC )KYPHAJIBI U 0a3bI JAHHBIX

Springer Nature Experiments (panee Springer Protocols): https://
experiments.springernature.com/

Wiley Online Library: http://onlinelibrary.wiley.com/
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O IIPEJMETA

KoHTposb 1 olieHKa pe3yapTaTOB OCBOEHHUS IIpeIMeTa IPelyCMAaTPUBAET CIEAYIOLIUE
KOHTPOJIbHO-OLIEHOYHBIE CPEJICTBA!

Koapl koMmnereHnuia KoHTpO/ILHO-011eHOYHbIE CPeACcTBA
(OK, ITIK)
OK 01 MIPaKTUYECKHE PaOdOTHI;
9K3aMEHALIMOHHBIE 3aJJaHusl ISl IPOMEXYTOYHOM aTTeCTalUH.
IK 2.1 nabopaTopHbIe PabOTHI,

THUIIOBBIC 3aJaHUA OJIA HpOMG)KyTO‘-IHOfI arTeCTanun
THUIIOBBIC 3aJaHUsA 1A TeKyIueﬁ aTrrecraumuu

OK 02 WHIUBUIyaJIbHBIN TPOEKT
9K3aMEHALIMOHHBIE 3aJJaHusl IS IPOMEKYTOYHOM aTTeCTallUHU.
TUIIOBBIE 3aJJaHUS JJISl IPOMEXYTOYHOM aTTeCTAINH.

OK 03 WHUBUAYAIbHBIN IPOEKT
OK 04 J1abopaTopHbBIC PAOOTHI
OK 05 WHJUBUAYAJIbHBIN IPOEKT

THUIIOBBIC 3aJaHUs IJIA HpOMC)KyTO‘IHOﬁ aTTcCTaluu
OK3aMCHAIIMOHHBIC 3aaHus AJIA HpOMC)KyTO‘IHOfI arrecranuun
THUIIOBBIC 3aJaHUs 1A TeKyIueﬁ aTTCCTalluH.

OK 06 WUHJUBUAYAJIbHBIN IPOEKT
J1abopaTopHbBIC PAOOTHI

OK 07 MpaKTU4eCKHe paboThl

I[IK 2.1 VHJIMBU1YaJIbHBIA POEKT

nabopaTopHbIe pabOThHI




MuHICTEPCTBO HAaYKH U BBIcIIero oopaszosanus Poccuiickoit @enepanyu
(DellepaJIBHOC rocynapCTB€HHOC 6I011)KCTHO€ 06pa30BaTeJILHOC
YUPEXIECHUE BBICIIEr0 00pa3oBaHus
«MPKYTCKUI HALIMOHAJIBHBIN UCCJIEJIOBATEJIbCKIM TEXHUYECKUIM
YHUBEPCUTET»

QOumuan ®I'6O0Y BO UPHUTY B r. Yconse-Cubupckom

«YTBEPXIIAIO»:
3aMecTuTens IupeKTopa

_, mo y4ueOHoit paboTte
—%~"_|/0.B. Uepenanosa/

J/dd »__a3 2049T.

®OHJ] OONEHOYHBIX CPEJACTB
1o o01eobpazoBaTeIbHOMY Y4eOHOMY IIPEIMETY

OVIL13.1I ®U3UKA

CroenuaibHOCTh 18.02.12 TexHOJOrHus aHAIUTHUECKOTO

KOHTPOJIAA XUMHUYECKUX COEeIMHEHUH

Kpamudukanus TexHuk

®opma obyueHus Ounas

I'ox Habopa 2025
CocTaBuTens: I'mapernuesa JL.E., mpenogasareins

2025 r.
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1 IMacnopT ¢oHIa OLIEHOUYHBIX CPEICTB
[To yue6nomy mpenmety OVYIL. 13.11.DOusuka
no cnenuaidbHocTd 18.02.12. TexHONIOTMS AHATUTUYECKOTO KOHTPOJIS XUMHUYECKUX

COEIUHEHMI.

Ha3znauenne ¢onma oneHounslx cpeactB (mamee — DPOC) -

OILICHUTL YPOBCHb

HOJATrOTOBKM oOydatonuxcs no yaueonomy npenmety OVIIL.13.I1.du3uka ¢ 1eapio yCTaHOBICHUS
uX TOTOBHOCTH K panbHeumemy ocBoeHuto OIl CIIO - TINICC3 mo cnenuansHocTu 18.02.12.
TexHONOrHs aHATUTHYECKOTO KOHTPOJISI XUMHUUECKHUX COSTUHCHHM.

Copepxanuie ¢GoHIIa OLEHOYHBIX CPEICTB OMPENENSIEeTCS B COOTBETCTBUU C paboueit
nporpammoit yaueoHoro npeamera OVYII.13.11.dusuka.

Pesynbrarom  ocBoenust ~ OVIL.13.I1.dusua  sgBnseTcss  ONPENENIEHHBIM  ATamn
c(hOpMUPOBAHHOCTH CIAEAYIOMMX OOIMMX U MPOodheCCHOHATHHBIX KOMITCTCHITHH:
Kox un IlnanupyemMblie pe3yabTaThbl OCBOCHHUS NpeaMeTa
HAHMEeHOBaHHUe
¢dopmupyembIx Oo0mue IIpexmeTHbIE
KOMITeTeHIM
OK 01. JI.2.I'oToBHOCTH K camoOpa3BUTHIO, | ¥Y.2.0OmucCkHIBaTh ¢buznyeckue

CaMOCTOSITENTEHOCTH u
CaMOOTIPEICIICHUIO.

JI.3 . Hanuuue MOTHUBAILIUU K
00y4YEeHHIO " JTUIHOCTHOMY
Pa3BUTHIO.

JI.4. lleneHanpaBieHHOE pPa3BUTHE
BHYTPEHHEHN IMO3UIUU JTUYHOCTH Ha
OCHOBE JIYXOBHO-HPaBCTBEHHBIX
LIEHHOCTEN HaponoB Poccuiickoi
®enepauuu, HACTOPUYECKUX "
HallMOHAJIbHO-KYJIBTYPHBIX

Tpaauuui, GOpMHUPOBAHUE CUCTEMBI
3HAQYUMBIX LEHHOCTHO-CMBICIOBBIX
YCTAHOBOK, aHTHUKOPPYNIIMOHHOTO
MHpPOBO33PEHHUsI,  IPABOCO3HAHUS,
JKOJIOTUYECKON KYJIBbTYpBI,

CIIOCOOHOCTH  CTaBUTh IEIU U
CTPOUTH KU3HCHHBIC TIAHBI.
M.1.0OcBoeHHble  00y4YaIOUIMMHUCS
MEXITPEIMETHBIC
YHHUBEpCaJbHbIE y4eOHbIC NEHCTBUS
(perynsTUBHBIC, TIO3HaBaTEIILHBIC,
KOMMYHUKATHUBHBIC).

M.2.Cioco6HOCTE 1504

IIOHATHUA n

HUCIOJB30BAHUS B MO3HABATCIHLHOM
Hu COLIMaIbHOMI MPAKTUKE,
FOTOBHOCTh K CaMOCTOSITEIbHOMY
IUIAHUPOBAHUIO U OCYILECTBICHHIO

yaeOHOI JeITEIIbHOCTH,

MpoLIeCChl U SIBJICHUS, HUCIOJIb3YsI
BEJIMYUHBI: nepeMelieHue,
CKOPOCTb, YCKOPEHHE, HMIIYJIbC

T€J1a U CUCTEMBI TCJI, CUJIa, MOMCHT

CWIbI, JaBJICHHE, IOTCHIUAIbHAS
JHEprusi, KUHETHYECKas JHEprus,
MeXaHu4eckas JHeprus, pabota
CHJIBI, LEHTPOCTPEMUTEIILHOE
YCKOpEHHUE, CHJla TSKECTH, CHJa
YIPYTOCTH, cuiia TpEHMUS,
MOIIHOCTb, JHEprus

B3aUMOJCUCTBHA Tela ¢ 3emMiien
BOJIM3H €€ TOBEPXHOCTH, SHEPTH
yopyroit aedopmariu  NpYyKUHBI,
KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHAs
pabora B

TeMmreparypa  Tena,

TCPMOAUHAMUKE, BHYTPCHHSA
OHCPTHUA nacaJlbHOI'O

OJTHOATOMHOTO rasa, pabora
UeaIbHOTO Ta3a,
BJIQKHOCTh BO37yXa, KO3 HUIIHEHT
MOJIE3HOTO JICHCTBUSL HMJICATBHOTO

TCIIJIOBOTO JABHUIAaTCIIA,

OTHOCHUTCJIbHAs

SJICKTPHUYICCKOC II0JIC,

HaIps’KCHHOCTb SJICKTPHUYCCKOTO

I10JI4, HaIps’KCHHOCTDb IoJIA

TOYEUHOT'O 3apsa W
3apsHKEHHOTO IIapa B BaKyyMe U B

TTUDJICKTPUKE, MMOTEHIIAAI




OpraHu3aIu y4eOHOTr0
COTPYJHHYECTBA c
NearorHu4ecKuMy  pabOTHUKAMU H
CBEPCTHUKAMH, K y4YacTUIO B
HOCTPOCHUH WHMUBUTYaTbHON
00pa3oBaTeNbHOM TPACKTOPHH.

M.3. OBnagenue

y4eOHO-UCCIIeI0BATEIbCKOM,

HaBBIKaMH

IIPOECKTHOM u COLIMAJIbHOU

ACATCIIBbHOCTH.

AJIEKTPOCTATUYCCKOTO oJIs,
pa3HOCTh MOTCHIINAJIOB,
AJIEKTPOJBIDKYIAS ~ CWJIa,  CHJIa
TOKa,  HAMpsSKCHUE, MOIIHOCTh
TOKa,  DJJEKTpUYEeCKas  EMKOCTh
TUIOCKOTO KOHJIEHCATopa,
COMPOTHBIICHUE YYacTKa MENu C
MOCJIeIOBATEIbHBIM u
napaJijicJIbHbIM COCANHCHUEM
PE3HUCTOPOB, SHEPrHUs
AJIEKTPHUUECKOTO OJIst
KOHJICHCATOD, HAIMPsKCHHOCTh

BJIEKTPUYECKOTO IO, MOTEHIUA
BJIEKTPOCTATHYECKOTO TIOJIA,
pPa3HOCTh IOTSHITHAJIOB,
AJIEKTPOJBIOKYIIAS CUIIA, UHIYKIIHS
MarHUTHBIN

Mar"gHuTHOI'O I10JI4,

IIOTOK, cuia Awmriepa,
MHIYKTUBHOCTb, 3JIEKTPOABIIKYILAS
CWila  CaMOMHAYKIIMM, D3HEPIus
MarHUTHOTO TMOJISi TIPOBOJHHMKA C
TOKOM, PEJIATUBUCTCKHH HMITYJIBC,
IIOJIHAsl DHEPrus, HHEPrus IMOKOs
CBOOOJHOM YacCTHIBI, SHEPrus H
UMIyIbCc (HOTOHA, MACCOBOE YHUCIIO

U 3apAn siApa, DQHEPIus CBA3U sApa.

V¥.4.0npenenstsb HaIpaBJICHUE
WHAYKIIUM ~ MarHUTHOTO  TIOJIA
NPOBOJHUKA C  TOKOM,  CHJIBI

Ammnepa u cuisl JlopeHna.
V¥.5.Ctpouts N300paKeHUE,
CO37]aBa€MO€ IIJIOCKUM 3E€pKajoM,
TOHKON JIMH30M, M pPacCCUUTHIBATH
€ro XapaKTEePUCTHKHU.

V.8. Pemarb pacueTHble 3aqaud C
SIBHO 3aJJaHHOUN U HESABHO 3aJaHHOU

busnueckoi MO/JIETIBIO: Ha
OCHOBAaHMW  aHajHW3a  YCIOBHSA
000CHOBBIBaTh BHIOOP (PU3HUECKOM
MOJEIIH, OTBeUaroIe
TpeOOBAaHUSAM 3a/laud, TMPUMEHSTH
bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH ¥  TIOCTYJIATHI
¢buznvecKux Teopuit pu
UCIOJIb30BAHUN  MATEeMAaTHUYECKUX
METOIOB pelieHus 3amad,




HpOBOI[I/ITb pvaeTH Ha OCHOBAHHUU
HMEIOIIUXCS JAHHBIX,
aHAIM3UPOBAaTL  PE3yJIbTaTbl U
KOPPEKTUPOBATh METOJAbl PEIICHUS
c Y4EeTOM
pe3yIbTaTOB.

V.9. Pemate kauecTBEHHEBIC 3a4a4H,
TpeOyomue TpPUMEHEHUS 3HaHUH

IMMOJIYUYCHHBIX

U3 pa3HbBIX pa3/ie]oB Kypca (QU3HKH,
a TaKXe WHTErpaluyd 3HAHUU U3
OpPYTUX IPEIMETOB E€CTECTBEHHO-
HAYyYHOTO IIMKJIA:  BBICTPAauBaTh

JIOTUYECKYIO LENOYKY
paccyXJeHHi C UCHOJIb30BaHUEM
M3Y4YECHHBIX 3aKOHOB,

3aKOHOMEPHOCTEH U (U3UYECKUX
SIBIICHHUH.

V.15.11lpumensats
OCHOBOIIOJIAraroIIre
ACTPOHOMUYECKHUE TTOHATHUS, TEOPUH
M 3aKOHBI JJI1 aHajgu3a u
0OBACHEHHS (bU3UIECKUX
MpOILECCOB,  MPOUCXOASANIUX B
3B€3/1aX, B 3BE3JHBIX CHCTEMax, B
MEXXTaJIaKTUUECKOU cpene;
JIBHKCHUS HEOECHBIX Tell,
SBOJIIOIMY 3BE3]1 U BCeneHHoi.
3.1Ilonumare ponb (pu3uKu B
3KOHOMHYECKOM, TEXHOJIOTHISCKOM,
9KOJIOTHYECKOM, COIMAJIbHOM |
ATHYECKON cepax aesTeTbHOCTH
YeJIOBEKa, POJIb U MECTO (PU3HUKHU B
COBPEMEHHON Hay4yHOW KapTHHE
MHpA, 3HAYCHUE OIHCATEIBHOM,

CUCTEMATU3HUPYIOLIEH,

OO0BSICHUTENEHOM u
IIPOrHOCTUYECKON byHKInN
¢bu3nyecKoil TEOpUH - MEXAHUKH,
MOJICKYJISIPHOM (076370951 "
TEPMOJUHAMUKH, POJIb (HU3HUECKON
TEOPHUH B dbopMHUpOBaHUH

OpeACTaBICHUH O  (PU3UYECKOM
KapTHHE MHpa.

OK 02

JI.2.'0TOBHOCT K CamMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIIPEEIICHUIO.

3.2.Paznuyate YCIIOBHS
IIPUMEHUMOCTHU Mozelen
(GU3UYECKUX TEeT H  IPOIIECCOB




M.3. Osnanenue HaBbIKAMH
y4e0HO-HUCCIIeI0BATEIbCKOM,
MPOEKTHOMU 51 COLMAJIBHOU

ACATCIIbHOCTH.

(sBeHUi): MHEpUUaTIbHAs CUCTEMA
oTcyeTa, abCOMOTHO TBEPIOE TETIO,
MaTepuagbHas TOYKa,
PaBHOYCKOPEHHOE
cBOoOOHOE TaJeHue, aOCOIIOTHO
yopyrast aedopmarusi, abCOTOTHO
ynpyroe u abCOJIOTHO HEYIPYyroe
CTOJIKHOBEHHUS,  MOJEIM  Ta3a,

JIBHOKEHHE,

KUJIKOCTH u TBEPJOTO
(KpUCTAIIIUYECKOT0) Tena,
WJICAIbHBIN Ta3, TOYECUHBIA 3apsl,
OJIHOPOJIHOE 3JIEKTPUUYECKOE MOJIE U
OJIHOPOJHOE€  MAarHUTHOE  TOJI,
KoJieOaHusI,

MasITHHK,

rapMOHHUYECKHE
MaTeMaTUYECKHUI
WJICAJIbHBIN MPYXUHHBIA MAasiTHHK,
rapMOHUYECKHE BOJIHBI, UJI€ATbHBIN
KoseOaTenbHbIl  KOHTYp, TOHKas
JIMH3a, MOJEJel aTtoma, aTOMHOI'O
sIIpa U KBAHTOBOM MOJENM CBETA.

3.3. Paznuuate ycnoBus (TpaHUIIBI,
00JacTn) MIPUMEHUMOCTH
(Gu3NYecKux 3aKOHOB, IOHUMATH
BCEOOIIHit XapaxkTep
(GyHIaMEHTaJIbHBIX ~ 3aKOHOB  H
OTPaHUYEHHOCTh  HCIIOJIb30BAHUS

YaCTHBIX 3aKOHOB.

OK .03

JI.3 . Hanuuue MOTHUBAILIUU K
00y4YEeHHIO u
Pa3BUTHIO.

JI.4.1lenenanpaBieHHOE  Pa3BUTHE

BHYTpPEHHEH MO3ULUU JTUYHOCTH Ha

JJUYHOCTHOMY

OCHOBE JTYXOBHO-HPABCTBEHHBIX
LIEHHOCTEN HaponoB Poccuiickoi
®enepauuu, HACTOPUYECKUX "
HallMOHAJIbHO-KYJIBTYPHBIX

Tpaguiui, GOPMUPOBAHUE CHCTEMBI
3HAYUMBIX II€HHOCTHO-CMBICIIOBBIX
YCTAHOBOK, aHTHUKOPPYHIIMOHHOIO
MHPOBO33PEHUS,  IPABOCO3HAHUA,
JKOJIOTHYECKOMH KYJbTYpHI,
CIIOCOOHOCTH  CTaBUTh LIEIH U
CTPOUTD KU3HEHHBIE JIAHBI.

M.2.CnocoOHOCTh 150:4
HCIIOIL30BaHUS B I03HABATCILHOM

u COLIMaIbHOMI MpaKTHUKE,

VY.6.I11poBoauTH HCCIIEOBaHUE
3aBHUCHMOCTH OJIHOM (PU3NYECKOU
BEJIMYUHBI oT Ipyrou c
HCIOJIb30BaHUEM IPSIMBIX
W3MEpPEHHH, npu 3TOM
YCTaHOBKY,

PE3yNbTaThI

KOHCTPYUPOBATh
(buKcupoBaTh

IIOJIyYEHHON 3aBUCUMOCTHU
¢u3nYecKux BEIMYMH B  BUJC
rpadMKoOB C y4eTOM abOCOIIOTHBIX

MIOTPELIHOCTEN HU3MEPEHUH, JeIaTh

BBIBOJIBI 1o pe3yabTaTam
HUCCIEI0BaHUA.
V.7.11poBOauTH KOCBEHHEIE

u3MepeHus: (QU3NYECKUX BEJIUYUH,
IIPU 3TOM BBIOMpATh ONTUMAJIbHBII
METOJi  M3MEpPEHHUs, OLEHUBATh

5




TFOTOBHOCTL K CaMOCTOATCIIbHOMY
ITaHUPOBAHUIO U OCYHICCTBJICHUIO

yaeOHO NESITEIIbHOCTH,
OpraHu3aIu y4eOHOTr0
COTPYIHUYECTBA c

HEeJarorn4ecCKUMU paOOTHUKAMH |
CBEPCTHUKAMH, K Y4YacTHIO B
HOCTPOCHUH WHMBUIYaTbHON
00pa3zoBaTeNbHON TPACKTOPHH.

M.3. Osnanenue HaBBIKAMH
y4e0HO-HUCCIIeI0BATEbCKOM,
MPOEKTHOMN 51 COLMAJIBHOU
JESITeTbHOCTH.

aGCOHIOTHBIG n OTHOCUTCIIbHBIC
IIOTPELIHOCTH
KOCBEHHBIX U3MEPEHU.

MMPAMBIX n

V¥.17.Cobmonats npaBuja
6e30macHoro Tpyaa npu
MPOBEJCHUU  HCCIECAOBAHUNA B
paMKax Yy4eOHOro DSKCIIEPUMEHTA,
MpaKkTHKyMa u y4eOHo-
HCCIIEIOBATEIIbCKOW U MPOEKTHOMN
JESTEIbHOCTH C HCIOJIh30BAaHUEM
U3MEpPUTENBHBIX ~ YCTPOWCTB |
71a00paTOPHOTO 00OPYIOBAHHS.

V.20.0nucsIBaTh METObI
MOJTY4eHUS
ACTPOHOMUYECKUX 3HAHUIA.

HayYHBbIX

OK 04

JI.2.'0TOBHOCT K CamMOpa3BUTHIO,
CaMOCTOSITEILHOCTH n
CaMOOTIPEICIICHHIO.

M.3. OBnagenue
y4eOHO-UCCIIeI0BATEIbCKOM,

HaBBIKaMU

MIPOEKTHOM 51 COLMAIIBHOU

ACATCIIbHOCTH.

V. 12.11posiBnsiTh OpraHU3aIlMOHHBIE
u MO3HaBaTENIbHbIC yYMEHUS
CaMOCTOSITENTLHOTO ~ NPUOOPETEHUS
HOBBIX 3HAaHUA B  Mpolecce
BBITIOJTHEHUS IPOEKTHBIX U y4eOHO-
HCCIIeIOBATENLCKUX PadoT.

V.13.PaGotats B  rpymme C
UCIIOJTHEHUEM Pa3IUYHbBIX
COLIMAJIBHBIX PpOJICH, TUIaHUPOBATh
paboTy  Trpynmbl, palndOHAIBHO
pacripeneniarth  JEATEIbBHOCTh B
HECTaHIapTHBIX CUTYalUsX,
OLICHWBATh BKJIAJ KaKAOTO W3
YYaCTHUKOB TPYNIBI B peEIICHHE

paccMaTpuBaeMoid PoOIEMBI.

V.16. IIpoBoaWTh  ONBITHI  TIO
MpOBEpPKE MPEJI0KEHHON
TUIIOTE3bI: IJIAaHUPOBATH
9KCIIEPUMEHT, cobuparpb
AKCIEPUMEHTAIbHYI0O  YCTaHOBKY,
aHAIN3UPOBATH MOJIyYCHHBIE
pe3ynbTaThl M JeNaTh BBIBOJA O

CTaTyce NPEUI0KEHHON TUIIOTE3BI.

OK 05

JI.1.0co3nanue 00yJaroIUMuCs

POCCHUICKOH rpak 1aHCKOM

UACHTUYHOCTH.

V.1Ananu3upoBaTh Hu OOBICHITH
MEXaHHYECKHUEe MpOLEecChl U sBIie-
HUS, MCIMOJNb3ys OCHOBHBIE IOJIO-




JI.4 IleneHamnpaBiieHHOE  pa3BUTHE
BHYTPEHHEH MO3ULUU JUYHOCTH Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN HaponoB Poccuiickoi
denepanuu,
HallMOHAJIbHO-KYJIBTYPHBIX

Tpaauuui, GOpMHUPOBAHUE CUCTEMBI

3HAYUMBIX HIECHHOCTHO-CMBICIOBBIX

HCTOPUUYCCKUX n

YCTaHOBOK, aHTHUKOPPYNIIMOHHOIO

MHUPOBO33PEHHUsI,  IIPABOCO3HAHUS,
9KOJIOTUYECKON KYJIbTYpBI,

CHOCOOHOCTH CTaBUTH LEIA U

CTPOUTH JKU3HCHHBIC IIJIaHBI.

KCHHA M 3aKOHBI MCXAaHUKHU (OTHO-

CUTEIBHOCTh MEXAHMYECKOI'0 JIBU-
KEHUs, (QOpMyNIBl  KHUHEMATHKH
PaBHOYCKOPEHHOT'O JBUKEHUS,

npeoOpa3zoBanus ["anwies Ay CKo-
pocTH U TepeMelleHHUs,
HproToHa, NpUHIMI OTHOCUTENIBHO-
ctu ['anmunes, 3aKOH BCEMHUPHOIO

3aKOHBbI

TATOTEHUS, 3aKOHBl COXPAHEHUS
UMITYJIbCA M MEXAHUYECKOU DHEp-
T'HH, CBSI3b pabOTHI CUJIBI C U3MEHE-
HHUEM  MEXaHMYECKOW  DHEpruu,
YCIIOBUSL PaBHOBECHS TBEPIOTO Te-
Ja), IpU 3TOM MCIIOJIb30BaTh Mare-
MaTH4YECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBHs MPUMEHUMOCTH
(bU3MUECKUX 3aKOHOB: TMpeodpa3o-
BaHuil [ anuies, BTOPOro u Tperbe-
ro 3aKkoHOB HpIOTOHA, 3aKOHOB CO-
XpaHEHUs1 MMIIYJIbca M MeEXaHHWue-
CKOHM JHEPruu, 3aKOHa BCEMUPHOIO
TATOTEHUS;

TEIUIOBBIE IPOLIECCHI W SBJICHUA,
UCIOJIb3YSl OCHOBHBIE ITOJIOKCHUS
MOJIEKYJISIPHO-KUHETUYECKON  TEO-
PUHM M 3aKOHBI MOJEKYISIpHOU (u-
3UKM M TEpMOJUHAMUKU (CBS3b
NABJIEHHUS MJEANbHOIO ra3a co
CpPEIHEH KHHETHUYECKOW JHEpPrueu
TEIUIOBOTO JIBM)KEHUSI W KOHIICH-
TpalMed €ro MOJIEKYJ, CBSA3b TEM-
IepaTypbl BEIIECTBA CO CpEeAHEH
KUHETUYECKON PHEPTrUeil TemIOBOro
JBUKEHMSI €r0 YacTHll, CBSA3b JaB-
JIEHUS. UACATBHOIO ra3a ¢ KOHILIEH-
Tpaluend MOJIEKYJI M €ro TeMIlepa-
TYpOH,
Knanelipona, mepBblii 3aKOH Tep-
MOJMHAMUKH, 3aKOH COXPaHCHHUS
SHEPIUM B TEIUIOBBIX Ipolieccax),

IIpHU 3TOM HCIIOJIb30BAaTh Mar€MaTu-

ypaBHeHue Menaeneesa-

YCCKOC BBIPAKCHUC 3aKOHOB, YKa-

3bIBaTh YCJIOBUS IPUMEHHUMOCTH
ypaBHEHUS Menneneena-
Knaneiipona;

QJICKTPUYCCKUC SABJICHUA, HCIIOJIb-




3ysl OCHOBHBIEC IOJOXEHHUS M 3aKO-
HBl 3JIEKTPOJMHAMUKU (3aKOH CO-
XpaHEHUsl DJIEKTPUYECKOTO 3apsla,
3akoH KyrnoHa, MOTEHIMATEHOCTD
ANEKTPOCTATUYECKOTO MOJsI, MPUH-
UM CYMEePHO3ULIUU IIEKTPUUECKUX
MoJieH, MpU ATOM yKa3bIBasi yCIOBUS
NpUMEHUMOCTH 3akoHa Kymona, a
TaK)Ke MPAKTHYECKH Ba)KHBIE COOT-
HOIIIEHUsI: 3aKOHBI OMa JUTsl y4acTKa
[enu U JUIs 3aMKHYTON dJIeKTpHUUe-
CKOM wnenu, 3akoH J[xoynsa-JleHua,
npaBuiia Kupxroda, 3akonsr dapa-
nest JUTsE SJIEKTPOIIH3a);
AIIEKTPOMArHUTHBIE TPOLECCHl U
SIBIICHUS, UCTIOJIB3YSI

OCHOBHBIC TIOJIOKCHUS M 3aKOHBI
ANEKTPOJAMHAMUKHA ¥ CHEIHAIBLHOM
TEOpUU OTHOCHTEIHLHOCTH (3aKOH
COXPAaHEHHUS DIIEKTPUIECKOTO 3apsi-
na, cuiia Amnepa, cuia JlopeHua,
3aKOH D3JIEKTPOMArHUTHOW WHJIYK-
uuu, npaBwio Jlenma, cBsazp IDJ1C
CAMOUHIYKIMU B JJIEMEHTE JJIeK-
TPUYECKON LIEMU CO CKOPOCTHIO U3-
MEHEHHUSl CHUJIBI TOKa, TOCTYJIATHI
CHEIMAILHON TEOPHH OTHOCHTEIb-
HOCTHU OWHINTEHHA);KBAHTOBbIE
MPOLIECCHl W SIBJIICHUS, HCIIONB3YS
MOJIOKEHUS ~ KBAHTOBOW  (U3UKH
(ypaBHeHme DuHIITEHHA 17151 PoTo-
a¢ddexTa, epBbIii 1 BTOPOM MOCTY-
naTsl bopa, MpUHIUI COOTHOLIEHUS
HeomnpeneneHHocTeil  ['eitzenbepra,
3aKOHBI COXPAHEHHs 3apsOBOTO H
MacCcoBOTO YHCENT W OJHEPruu B
SIEPHBIX PEAKIIMSIX, 3aKOH PaaHo-
AKTHBHOTO pacriaja).
Y.2.0nuceIBaTh buznveckue
MPOLIECChl U SIBJIICHUS, MCIIONb3YS
BEJIMYMHBI: nepeMenieHue,
CKOPOCTh, YCKOPEHHE, HMITYJIbC
TeJa U CUCTEMBI Tell, CHJIa, MOMEHT
CWJIBI, JaBJICHHE, TOTCHI[MATbHAS
SHEpPrusi, KUHETHYECKas JHEpPrus,
MEXaHWYeCKass DJHeprus, paborta




CHJIBI, LHEHTPOCTPEMUTETHLHOE
YCKOpDEHHUE, Cuja TSKECTH, Cuila
YOPYTOCTH, cuia TpEeHUs,
MOIITHOCTb, SHEPTHUs
B3aUMOJCUCTBUA Tejla ¢ 3emiien
BOJM3HM €€ TOBEPXHOCTH, SHEPTH
yopyroit aedopmariu  MpYyKUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJFOTHAS
Temmeparypa Tena, pabora B

TCPMOAUHAMUKE, BHYTPCHHSA
OHCPTHUA nacajbHOro
OJHOATOMHOI'O rasa, pa60Ta

UACaTBHOTO Ta3a, OTHOCUTEIbHAs
BJIQKHOCTh BO37yXa, KO3 HUIIHEHT
MOJIE3HOTO JICHCTBUSl HMJICATBHOTO
TEIUIOBOTO JIBUTATEIIS;
ANEKTPUUYECKOE noie,
HAMpPsDKEHHOCTh  AJIEKTPUYECKOTO
I10JI4, HaIps’KCHHOCTDb I10JIs1
TOYEYHOTO 3apsa W
3apsDKEHHOTO Iapa B BaKyyMmMe U B

TTUDJICKTPUKE, MMOTEHIIAAI
AIEKTPOCTATHYECKOTO oJId,
Pa3HOCTh MMOTEHIHAJIOB,

SJICKTPOABHIXKYIIAsA cujia, culia
TOKa, HAIIps’KCHUC, MOIIHOCTH
TOKa, QJICKTPpHUYCCKAA C€MKOCTb
IIJIOCKOI'O KOHACHCATOpa,
CONMPOTUBJICHHUEC Y4YaCTKa NLCNIHU C

MOCJIeIOBATEIbHBIM u
napauieIbHbIM COCIMHEHUEM
PE3UCTOPOB, SHEPTHsI
AIIEKTPHYECKOTO TOJISt
KOHJICHCATOD, HAIMPsKCHHOCTh

AIIEKTPUYECKOTO TOJsI, MOTCHIUAI
AIIEKTPOCTATUIECKOTO OJIS,
pa3HOCTh MOTCHIINAJIOB,
AIIEKTPOJBIIKYIIAS CHUJIA, HHIYKIINS
MarHUTHOTO  TOJIs, ~ MAarHUTHBIN
MMOTOK, cuia Awmnepa,
UHIYKTHBHOCTb, JJICKTPOIBIIKYIIAS
cHja  CaMOMHIYKUUH,  DHEPTHs
MarHMUTHOTO TOJSI TPOBOJHHKA C
TOKOM, PEJSTUBHCTCKHHA HMITYJIbC,
NOJIHAsT DHEPrusi, SHEPIus IMOKOs
CBOOOJHOW YAaCTHIIBI, OSHEPTHs H




UMIYJIbC (POTOHA, MACCOBOE YHUCIIO
U 3apAf siipa, SHEPTus CBSI3M sIpa.

V.3.00b5ACHIATH
MPOTEeKaHUs (U3NYCCKUX SBIICHHIA:

0COOEHHOCTH
MEXaHHYECKOe JBUKCHHE,
TEILUIOBOE JBYDKEHUE YaCTHI]
BEIIECTBA, TEIUIOBOE paBHOBECHE,
OpOYHOBCKOE JIBIDKCHHE,
muddy3us, ucrmapeHue, KUMEHUe M
KOHACHCcCaAuA, IIJIaBJICHUE n
Kpuctajuii3anusa, HaIlpaBJICHHOCTb

TCILIONCpCAAYHr, SJICKTpU3alusd TCII,

SKBUIIOTEHI[UATIbLHOCTD
MMOBEPXHOCTH 3apsHKEHHOTO
MPOBOJIHWKA,  AJIEKTPOMArHUTHAs
WHTYKIIAS, CaMOUWHIYKITHS,

pe3oHaHc, WHTEep(dEepeHIus BOJIH,
mudpaknus, JAUCHEPCHUsi, TIOJTHOE
BHYTpCHHEE
(boTodNIeKTpUIECKUA dpdexT
(poroaddexr), ambda- u Oeta-
pacmansl sijep, TaMMa-H3JIydeHue

OTpaXeHHUE,

anep,  (GU3NYEeCKHe  MPHHIUIIBI
CIIEKTPAILHOTO aHalln3a W PaOOTHI
naszepa.

OK 06

JI.1.0co3nanue 00yJaroIUMuCs
POCCHUICKON rpak 1aHCKOM
NACHTUYHOCTH.

JI.4 IleneHanpaBiieHHOE  pa3BUTHE
BHYTPEHHEHN MO3UIUU JTUYHOCTH Ha
OCHOBC JTYXOBHO-HPABCTBEHHBIX
LIeHHOCTeH HaponoB Poccuiickoii
denepanuu, HUCTOPUYECKUX U
HAIIMOHATBHO-KYIbTYPHBIX

Tpaguiui, GOPMUPOBAHUE CHCTEMBI
3HAYMMEIX I[IEHHOCTHO-CMBICIIOBBIX
YCTAHOBOK, aHTUKOPPYMNIIMOHHOTO
MHUpPOBO33PEHHUsI,  IPABOCO3HAHUS,
9KOJIOTUYECKON KYJIBbTYpHI,
CIIOCOOHOCTH  CTaBHUTL 1I€IH U
CTPOUTH KU3HEHHbIC ILJIAHBI.

V.10Ananu3upoBaTh U OLICHUBATb
IMOCJIEACTBUSI OBITOBOM u

MIPOU3BOJICTBEHHON  JEATEIHLHOCTH

4eJI0BEKa, CBSI3aHHOM C
¢u3nyeckuMu  Tpoleccamu, ¢
MMO3UIIHI 3KOJOTHYECKOM

0€30MacCHOCTH, MPEJCTABICHUNA O

paloHaIbHOM
MPUPOJONONB30BaHUHU, a  TaKXkKe
pazyMHOM HCIOJIb30BaHUN

JOCTHUKEHU HAyKd U TEXHOJOTMH
TS IaJIbHEHUIIero
YeJIOBEUYECKOr0 OOIIECTBA.

pa3BuTUA

V.14. TIposiBisiTh MOTHBAIMIO K
Oymymieit
JESTENbHOCTH O CHEIHATLHOCTSIIM
(hUBUKO-TEXHHUECKOTO MPODHUIISL.

npodeccruoHaIbHOM
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VY.17. Cobmnronath npaBuja
6e30macHoro Tpyaa npu
MPOBEICHUM  MCCIEAOBAaHUM B
pamMkKax y4eOHOTO DSKCIEPHUMEHTa,
MpaKkTHKyMa u y4eOHo-
HCCIIEIOBATEIIbCKOW U MPOEKTHOMN
NESTeIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENbHBIX ~ YCTPOMCTB  H
71a00paTOPHOTO 00OPYIOBAHHS.

V.18. Hcnonb3oBate
TEOpETUYECKHE 3HaHUS ISt
OOBSICHEHUS! OCHOBHBIX MPHHIIUIIOB
paboThl U3MEPHUTEIBHBIX TPUOOPOB,
TEXHUYECKUX YCTPOWCTB "

TCXHOJIOTUYCCKUX IMPOLICCCOB.

OK 07

JI.4.1lenenanpaBieHHOE  pa3BUTHE
BHYTPEHHEHN MO3UIUU JUYHOCTH Ha
OCHOBE JlyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN HaponoB Poccuiickoi
®enepauuu, HACTOPUYECKUX "
HallMOHAJIbHO-KYJIBTYPHBIX

Tpaaunuii, GOPMUPOBAHUE CUCTEMBI
3HAQYUMBIX LEHHOCTHO-CMBICIIOBBIX
YCTAHOBOK, AHTHUKOPPYNIIMOHHOIO
MHpPOBO33PEHHUsI,  IPABOCO3HAHUS,
9KOJIOTUYECKON KYJbTYpHI,
CIIOCOOHOCTH  CTaBUTh L€ U
CTPOUTH KU3HEHHBIEC [LJIAHBI.

V¥.10.Ananu3upoBarb U OLICHUBATH
IIOCJIEACTBUSI OBITOBOM u

MIPOU3BOJICTBEHHON  JEATEIBLHOCTH

YJeJIOBEKA, CBSI3aHHOM c
(bU3MYECKUMH  TIpolleccaMu, ¢
MMO3UIIHI 3KOJIOTHYECKOM

0€30MacHOCTH, MPEJCTABICHUNA O
paLMOHAILHOM
OPUPOJIONIONB30BAHUN, a  TaKXKe
pa3yMHOM
JOCTHUKEHU HAyKd U TEXHOJOTMH
JUIST JaTbLHENIIIETO pa3BHUTHS
YEeJI0BEUYECKOro OOIIECTRa.

HCIIOJIBb30BaHNU

V.11.1TpuMensTH pa3I4HbIC

cocoObl paboThl ¢ HH(pOpMAaIUei

¢buznveckoro coJiepKaHus c
UCTIOJIb30BAHUEM COBPEMEHHBIX
WHPOPMALIMOHHBIX ~ TEXHOJOTHUH,
npu 3TOM UCIIOJIb30BATh

COBPEMEHHBIE  WH(OPMAIMOHHBIC
TEXHOJIOTUU TSt TIOWCKa,
nepepadoTK ¥ TPEIbSIBICHHUS
y4eOHOW W  HAayYHO-TIOMYJISPHOMN
uHpOpMalLUY, CTPYKTYPHUPOBAHUS U

MHTEPIIPETALIMH uHpopMaluy,
IIOJIyYEHHON u3 pa3IMYHbIX
HUCTOYHUKOB, KPUTHYECKU
aHAJIN3UPOBATh MOJIy4aeMyIo

11




uHbOpMALMI0O U OLEHHUBATh €e
JIOCTOBEPHOCTh, KAaK Ha OCHOBE
HMEIONIUXCS 3HAHMU, Tak M Ha

OCHOBC aHajJn3a HCTOYHHKA

uHpopMaLuu.

V.17.
0€e3011acHOr0

CoOironaThb npaBuiia
Tpyaa npu
MPOBEJEHUU  HCCIECAOBAHUNA B
paMKax Yy4eOHOro HSKCIIEPUMEHTA,
yuebHo-
HCCIIEA0BATEIBCKOM M MPOECKTHON

IIpaKkTHUKyMa 51

JEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX  YCTPOMCTB U

1a00paTOPHOTO 000PYLOBAHHUSL.

V.18.
TEOPETUYECKHE TUISE
OOBSICHEHUS! OCHOBHBIX NPUHIUIIOB
paboThl U3MEPUTEIBHBIX MPUOOPOB,
YCTPOMCTB u

Hcnonb3oBath
3HAHUS

TEXHUYCCKHUX
TEXHOJOTHUYCCKUX ITPOLECCOB.

V¥.19. IlpuBoauTs nmpuMepsl BKIaAa
POCCHUHCKUX u 3apyOeKHBIX
yUeHBIX-QU3UKOB B pPa3BHUTHE
HayKd, B OOBSCHEHHE NPOIECCOB
OKpY’KaloIlIero MHpa, B pa3BUTHE

TEXHUKHA U TEXHOJIOTHH.

[K 2.1
OcCylecTBISITh
TEXHUYECKOE
o0OcyXKuBaHUE
aBTOTPAHCIIOPTHBIX
CPEICTB.

JI.2.I'0TOBHOCTh K CaMOpPa3BUTHIO,

CaMOCTOSITEILHOCTH n
CaMOOTIPEICIICHHIO.

JI.3 . Hanuuue MOTHUBAILIUU K
00y4YEeHHIO U JMYHOCTHOMY

Pa3BUTHIO.

V.17. Cobaronate npaBuja
0e30macHOTO Tpyna npu
MPOBEICHUM  MCCIEAOBAaHUM B

paMKax y4eOHOro DSKCIIEPUMEHTA,
MPaKTUKyMa U yuebHo-
HCCIIEIOBATEIIbCKOW U MPOEKTHOMN
JESITEIbHOCTH C HCIOJIh30BAaHUEM

U3MEPUTEIBHBIX ~ YCTPOWCTB U
1a00paTOPHOTO 000PYLOBAHHUSL.

V.18. Hcnonbp3oBare
TEOPETHUYECKHE 3HAHHSA TSI

OOBSCHEHUS! OCHOBHBIX IPHUHIIUIIOB
paboThl U3MEPHUTEIBHBIX TPHUOOPOB,
TEXHUYECKUX YCTPOWCTB "
TEXHOJIOTUYECKUX TPOLIECCOB.
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dopmamMH MPOMEKYTOUHON aTTECTALUU MO0 YUeOHOMY MPEIMETY SBISETCS:

1 cemecTp — 3auér
2 ceMecTp - IK3aMEH

[lepeyenb 00BEKTOB KOHTPOJIS, (HOPM KOHTPOJISI U TIOKA3aTelel OLIEHKU M0 y4eOHOMY
IpeMETy NMpHUBEACHBI B TadmuIe 1.
Tabmuua 1 — Ilepedyens pe3ynbTaToB 00yueHHsI, KOHTPOJIbHO-OLEHOYHBIX CPEACTB U

IIOKa3aTejied OLICHKH

Kogst OcHoBHble nokazaTenu | HaumenoBanue pasznena KoHnTpoasHo-
hopMHupyeMbIX OIICHKHU Pe3yJIbTaTa (Tembl) OIICHOYHBIE CPEJICTBA
KOMIIETEHITHM

Jns s
TEKYIIETro MIPOMEKY
KOHTPOJIA TOYHOU
aTTecTar|
15041
1 2 3 4 5
OKO1. [TpaBunsHO 1 B momtHOM | Pasnen 1. Temsr 1.1., Jlaboparopr | Dx3ameH
Bri6upats cioco0sI | ogneme Bemmonuensr | 1.2, 1.3 BIe AIlMOHHBI
peleHus 33789 | 3o napy npu Pazgen 2. Temnr 2.1., paGoTer  Ne e
npodeCcCHOHAIBHON 2.2.,2.3. 3aMaHus
BBIIIOJTHEHUH 1,2,3,4,5,6,7,
JIeSITEIbHOCTH Pazgen 3. Temsr 3.1., JUISE
MPUMEHUTEIBHO K 1abopaTOPHBIX PadoT. 3.2.,3.3.,34., 35. 8,9,10. MIPOMEXY
pa3IMYHBIM IIpaBuibHO u B | Pasnen 4. Temn1 4.1., KOHTPONBHBI | 1oupoit
KOHTEKCTA OJTHOM o0beMme | 4.2, e pabotel Ne | arrecrarn
BHIONIHEHBI TecThl Ha | Pazgen 5. Temser 5.1., 1, Ne2 uu
SK3aMEHe. 5.2.,5.3. Tunosele
Pazgen 6. Temwl 6.1., 3aJIaHus
6.2. TUTS
Paznen 7. Temsr 7.1., MPOMEXKY
7.2. TOYHOM
aTTecrar|
15078
OKO2. [TpaBwibHO U B moiHoM | Pazmen 1. Temwr 1.1., | Beimonnenue | Dk3amen
Hcnonb30Bath obBeMe Bemmonuensr | 1.2, 1.3 WHJIMBUIYaJb | allAOHHBI
COBPEMEHHBIC 3a/a4l ¥ 3a7aHHSA IS Paspnen 2. Temmr 2.1., | HOro mpoekra | €
CpencTBa  TOMCKA, 2.2.,2.3. 3aaHus
ceMUHapa.
aHajau3a u Pazpgen 3. Temsr 3.1., JUISE
WHTEpIpETAI 3.2, 3.3, MIPOMEXY
uH(pOopMaIuy, u 3.4., 3.5 TOYHOH
nH(pOpMaIMOHHBIC Pazgen 4. Temmr 4.1., aTTecTall
TEXHOJIOTUU TUTSE 4.2. 5051
BBEIIIOJIHEHUST 3ajad Pazgenr 5. Temmr 5.1., Tumnosnie
npodhecCHOHATBLHOM 5.2.,5.3. 3a/1aHus
NEITEILHOCTH Pazgenr 6. Temmr 6.1., TUIA
6.2. IIPOMEXY
Pazgen 7. Temm 7.1., TOYHOM
71.2. arrecTail
15078
OKO3. [IpaBunbHO 1 B monHoMm | Paznen 1. Temsr 1.1., Boinonnenue | Dk3ameH
[TnanupoBaTh a | o0beMe maHel otBersl | 1.2, 1.3 WHJIMBHUIYaJIb | allMOHHBI
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peau30BbIBATH Ha KOHTpoJbHbIE | Pazaen 2. Temsl 2.1., HOTO MPOEKTA | €
cOOCTBEHHOE BOIIPOCHI s | 2.2., 2.3. 3alaHns
npodeccuonHaibHoe | cemuHapa. IlpaBunbsHo | Pasmen 3. Temsr 3.1., TUISt
u JUYHOCTHOE | U B MONHOM obOwveme | 3.2., 3.3, MIPOMEXY
pasBuTHE, BBIIIOJTHEHBI TecThl Ha | 3.4., 3.5. TOYHOH
NPEAIPUHUMATENLC | IK3aMEHE. Paznen 7. Temsr 7.1., arTecTarl
KYIO JICSTEIHHOCTh B 7.2. 15051
npodhecCHOHATBLHOM Tunossie
chepe, 3a/TaHus
HCIT0JIB30BaTh TUTS
3HAHUS o MIPOMEXY
¢uHaHCOBOM TOYHOMN
TPaMOTHOCTH B aTTecTar|
Pa3TUYHBIX 17051
YKU3HEHHBIX
CUTYaIUIX
OKO04. [IpaBunbHo U B moaHoM | Pasmen 1. Tems! 1.1., Breimmonnenue | Ok3ameH
OS¢ dekrnBHO o0beme BoinosnHens: | 1.2, 1.3 AHAUBUAyalh | ALAOHHBI
B3aUMOJICCTBOBATH 3a7a4n npu Pazgen 2. Temnr 2.1., HOTO TIPOEKTa e
u pabortatp O — 2.2.,2.3. 3aMaHus
KOJIJIEKTUBE u Paszgen 3. Temnr 3.1., IS
KOMAHNE KOHTPOJIBHBIX padoT. 3.2.33. TpOMesKy
IIpaBuiibHO H B |34, 3.5. TOYHOHU
HOJIHOM obbeme Pasnen 4. Temb1 4.1., aTTecTar
BBINIOJIHEHBI TECTBI HA | 4.9 -
9K3aMCHE. Pasnen 5. Temsl 5.1., Tunossie
5.2.,5.3. 3aJJaHUs
Pazgen 6. Temsr 6.1., TUIA
6.2. IIPOMEXY
Pazgen 7. Temmr 7.1., TOYHOH
7.2. aTTecTall
17051
OKOs5. [IpaBunbHo wu3noxena | Paznen 1. Temst 1.1., | Bemmonnenne | Dk3ameH
OcymiecTBISITh coOctBenHas mno3umus | 1.2, 1.3 WHIIMBHUIYaJb | allMOHHBI
YCTHYIO u|no orHomenuto K | Pazmen 2. Temwr 2.1., | HOrO mpoekTa | €
MMMCbMEHHYIO buzmdeckoi 2.2.,2.3. 3aMaHus
KOMMYHHKAIMIO Ha | uHGopMarmu, Paznen 3. Temmr 3.1, JUIS
rOCYJapCTBEHHOM rmoty4aeMon u3 pasueix | 3.2., 3.3, MIPOMEXY
s3bIKe  POCCUMCKOM | fcTOYHMKOR. 3.4.,3.5. TOYHOM
denepannn C Pazgenr 4. Temmr 4.1., aTTecTall
Y4ETOM 4.2. 1707
0COOEHHOCTEH Pazgenr 5. Temmr 5.1., Tumnosnie
COITMAJIBHOTO u 5.2.,5.3. 3aJJaHUs
KYJbTYPHOTO Paznen 6. Temnr 6.1., TUISt
KOHTEKCTa 6.2. IIPOMEXY
Pazgen 7. Temmr 7.1., TOYHOH
7.2. aTrTecTail
1701
K3aMCH
OK 06. [IpaBunbvHo 1 B monHoM | Paznen 1. Tewmsr 1.1., | BemmonHenne | Ok3ameH
[IposiBnsTH obbeMe npusenens! | 1.2, 1.3 WHJIMBUYaJlb | AllMOHHBI
rpak 1aHCKO- Paznen 2. Tewmsl 2.1., | HOTO IIpoeKTa | €
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MaTPUOTUYECKYIO aHanmu3bl  pusmueckux | 2.2., 2.3. 3aJaHus
TO3UIINIO, SIBIICHUIA, CBOICTB Pazmen 3., Temnr 3.1., JUTS
JIEMOHCTPHPOBATH 06LEKTOR u | 32,33, MIPOMEXY
OCO3HAHHOEC XAPAKTEPHCTHKH 3.4.,3.5. TOYHOM
IIOBEICHUE Ha Pazgen 4., Temnr 4.1., aTTecTall
OCHOBE npudopos 4.2. 13071
TPaIULIMOHHBIX Pazgen 7. Temmr 7.1., Tumnosrie
00111eYeII0BEYECKHUX 7.2. 3a7aHus
IICHHOCTEH, B TOM TUIA
Yuciae C  Y4eTOM MIPOMEXKY
rapMOHHU3ALHHI TOYHOH
MEKHAI[MOHATbHBIX aTTecTar|
U MEXPEITUTHO3HBIX 4478
OTHOIIICHUH,
MIPUMEHSATH
CTaHIapTHI
AHTUKOPPYIIIMOHHO
r0 MOBEJCHUS
OKO7. [IpaBunsHo 1 B mostHOM | Paznen 1. Temst 1.1., | Bemmonnenne | Dk3ameH
CoieiicTBOBaTh obBeMe Bemmonuensr | 1.2, 1.3 WHJIMBUIYaJIb | allAOHHBI
COXPaHEHHUIO TeCTBI Ha SK3aMEHe. Paspnen 2. Temmr 2.1., | HOro npoekra | €
OKpY>KaroIen 2.2.,2.3. 3aMaHus
cpenpl, Paznen 3. Temsr 3.1., JUISL
pecypcocoepekeHn 3.2, 3.3, MIPOMEXY
10, IPUMEHSITh 3.4., 3.5. TOYHOMN
3HAHUA 00 Pazgen 4. Temmr 4.1., aTTecTall
W3MEHEHHUH 4.2. 3071
KJIMMaTa, MPUHIUIIbI Pazgenr 6. Temmr 6.1., Tumnosnie
OepexKIINBOTO 6.2. 3a/laHus
MIPOU3BOJICTBA, Pazgen 7. Temmr 7.1., TUIA
3P PEeKTUBHO 7.2. IIPOMEXY
JIEUCTBOBATE B TOYHOH
Ype3BBIYATHBIX aTTecTar|
CUTYAITUIX 4478
[K2.1 [IpaBuiIbHO U B MOJHOM Pazgen 3.1 JlaGopaTopna | Dk3ameH
OOcnyxuBatb U | o0ObeMe MPUBEIEHBI s pabora Ne 1 | altHOHHBI
BKCIUTyaTHPOBATh aHAIM3bl  (PU3MYECKUX ¢
napoparopHoe SBIICHUI, CBOMCTB 3ajlatA
obopynosane, 00BEKTOB " o
HUCIBITATEILHOE PpOMEKY
oGopyIoBaHHe. XapaKTEPUCTUKH TOYHOM
npubopoB aTTecTall
4478
Tumnosbie
3aJJaHUs
IS
MIPOMEXY
TOYHOM
aTTecTall
3071
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2 KOHTPOJIbHO-0LIEHOYHbIE CPEICTBA TEKYILEero KOHTPOJIs
KontponbHo-onienounslie cpenctsa (qanee KOC) Tekyiero KOHTpoIIst BKIIOUYAIOT:

1. [TpakTraeckue paboTel 10 yuyeOHOMY npeaMeTy (MeTonuueckie peKOMEHIAINH 110
BBITIOJTHEHUIO TIPAKTUYECKUX PaboT).

2. JlJabopaTopHbIe paboThI 110 yueOHOMY TipeameTy (MeTroandeckue peKoMeHIaIuH 10
BBITIOJTHEHHIO JIA0OPATOPHBIX padoT).

3. KontponbHo-u3mepurensubiit Mmatepuai (nanee KMUM) (Ipunoxxenne A)

3 KOHTPOJIbHO-0LIEHOYHbIE CPEICTBA MPOMEKYTOUHOI aTTecCTAlNU

3.1 KOC npomexyTo4HO#t arTectanuu 1cemectpa B popme 3auéTa BKIIOYAIOT:

3.2. Ilepedenp Tem nyist moAroToBKY K 3a4€ty (IIpumoxenue B).

3.3. TunoBsie 3ananus Ais noaAroToBku k 3auéty (IIpunoxenue C).

3.4 KoHTpoJIbHO-U3MEPUTENbHBIE MaTepHalIbl IpoMekyTouHoi aTrectanuu (IIpunoxkenue D).

3 KOHTPO/IbHO-0LleHOYHbIE CPeACTBAa NPOMEKYTOUYHOM aTTecTAlNU

3.1 KOC npomMexxyTO4YHO# aTTecTaluu 2 ceMecTpa B popMe IK3aMeHa BKIIIOYAIOT:

3.2. Ilepedenp TeM 11st OATOTOBKU K dk3aMeny (IIpunoxenue B).

3.3. TumnoBsie 3amanus Ast NOATOTOBKU K 3k3ameny ([Ipunoxenue C).

3.4. KoHTpOIbHO-U3MEPUTEIbHBIC MaTepUalibl IpoMexkyTouHou arrecranmu ([Ipunoxenue D).
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4. UndopmanuonHoe odecriedyeHue 00yuYeHust
OcHoBHas1 InTepaTypa
Mskumes I'. 5. @usuka : 10 kmacc : 60a30BbId M yrayonéHHbIN ypoBHM : ydeOHUK / I'. Sl.
Msikumes, b. b. ByxoBues, H. H. Cotckuii ; mon penakuueii H. A. IlapdentseBoit. — 11-e usn.,
nepepad. wu gmon. — MockBa :  IIpocBemenme, 2024. - 432 c¢. URL:
https://znanium.ru/catalog/product/2157221
Mskumes I'. 5. ®usuka : 11 knacc : 6a30BbIii U yrayOnéHHblii ypoBHU : yueOHWK / I, S.
Mskumies, b. b. byxosues, B. M. Yapyrun ; nox penakuueit H. A. IlapdentbeBa. — 12-e usn.,
cTep. - MockBa : [IpocBemienue, 2024. - 441 C. URL:
https://znanium.ru/catalog/product/2157215
JonoHuTe/ILHAS IUTEPATypPa
KacesinoB B. A. ®usuka : 10 kinace : yriryOn€éHHbIi ypoBeHb : yueOHuk / B. A. KacbstHoB. — 11-¢
u3l., cTep. —  Mocksa : [Ipocsenienue, 2023. - 480 c. URL:
https://znanium.ru/catalog/product/2089899
Kacpsnos B. A. ®usuka : 11 kiace : yriay6nénusiii ypoBeHs : yueOnuk / B. A. KacbstHoB. — 11-¢
u3n., crep. —  MockBa @ IIpocBemenme, 2023. - 496 c. URL:
https://znanium.ru/catalog/product/2089901
[Muackuit A. A. ®usuka : yaueOnuk / A. A. IMunckuii, I'. FO. I'pakoBckwuii ; mox o6m. pex. FO. U.
Huxa, H. C. [lypermeBoit. — 4-e u3n., ucnp. — Mocksa : @opym : Madpa-M, 2023. — 560 c. : u.
URL.: https://znanium.com/read?id=424878
Bectauk Ilepmckoro ynusepcurera. @usuka : xxypHai. — [lepms : IlepMckuil rocyaapCTBEHHBIN
HAlIMOHAJILHBIN HCCIIENOBATEILCKUIA YHUBEPCUTET. URL:
https://www.elibrary.ru/title_about.asp?id=28612

DJIEKTPOHHBIE pecypchl

Poccutickue 35eKTpoHHBIE pecypchl U 0a3bl TaHHBIX

OnextponHas 6ubnmoreka MPHUTY: http://elib.istu.edu/
DneKkTpoHHO-O0nbmoTeunas cucrema «Jlanpy: http://e.lanbook.com/
OBC HOpaiit: https://urait.ru/

Hayunslie anekTponnsie xypHaisl Ha miaTdhopme eLIBRARY.RU: http://elibrary.ru/
OBbC PROFo6pazoBanue: www.profspo.ru/

OBC Znanium.com: http://znanium.com/

3apyOerKHbIE JIEKTPOHHBIC HAyYHBIE )KYPHAJIbI U 0a3bl JAHHBIX
Springer Nature Experiments (paunee Springer Protocols): https://
experiments.springernature.com/

Wiley Online Library: http://onlinelibrary.wiley.com/
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Ipuioxkenne A KOHTPOJIBLHO — HM3MepHUTeJbHbIE MATEPHAJIbI TEKYIIEro KOHTPOJS IO
yueOHoMy miiany npeamera OYIL09.I1.@u3nka

KounrtpoJsbHnas padora Nel
1. MHCTpyKIIMS TIO BBIMOJIHEHUIO: CTYACHTAM TpEUIoKeH |BapuaHT. B BapuaHTe 1nBe 3ajauu U
OJIMH T€OPETUYECKUI BOIPOC.
2.MecTo BBIIOJTHEHHUS 3aaHus: y4eOHbI KaOMHET
3.MakcumanabHOE BpeMsl BBITIOJIHEHHUS 3a1aHust: 60 MUH.
4. Vcnonszyemoe 00OpymOBaHHE: pydka, OJaHK BapHaHTa, Ta0JMIAa CIPABOYHBIX BEJIHYHUH,
KaJIbKYJIATOP.
MakcuManbHOE KOJIMYECTBO OaioB, KOTOPOE€ BO3MOXKHO TONYYUTh 3a BBHIMOJHCHHE
MUCHbMEHHBIX  3aJaHUi KOHTPOJbHOW paboThl mnpunumaercs 3a 100%. IlepeBox OamoB B
OIICHKY OCYIIECTBIISIETCS CIEIYIOIUM 00pa3zoMm:
«ueynosierpoputensHO» - 0,00 - 49,99%);
«ynoBneTBopuTenbHOY - 60,00- 74,99%);
«xopomio» - 75,00 - 89,99%
«otimuHo» - 90,00 - 100,00%

Homep | Bpewms
3aJJaHUs | BBIMIOJTHEHUS Copepxumoe Bonpoca

C kako#l CKOPOCThIO METAJUIMYECKUU MIApUK JIOCTUTHET JIHA cocyia
BeicoTOM 0,92M, HaOJIHEHHOTO JKHJIKOCTBLIO, €CIIH €r0 KMHETHUYECKas
1 20 SHEPrusi B MOMEHT CONPUKOCHOBEHMSI C JHOM cCOCy[a B JiBa pasza
MEHbBIIE MOTEHIHUAIBHOW SHEPrud Ha IMOBEPXHOCTU KUIKOCTH? Bo
YTO MPEBPATUTCS MOJOBUHA MOTEHIUAILHON YHEPTUHU 1IapuKa?

Haiitu Maccy MOJIEKYJIBI KHCIIOPOAA.

3akonsl HeroToHa

KonTpoabHnas padora Ne2

1. MHCTpYKILIMS 1O BBINOJIHEHUIO: CTYI€HTaM IIPEJIOKEHbI OJTUH BApUAHT U YEThIpE 3aJauu.
2.MecTo BBIIOJTHEHHUS 33aHUs: y4eOHbI KaOMHET

3.MakcumanabHOE BpeMsl BBITTOJIHEHHUS 3aJlaHus: 2 4aca.

4.Mcnonpzyemoe 00OpyAOBaHHE: pydka, OJIaHK BapHaHTa, TaONMLA CHPABOYHBIX BEJIWYHH,
KaJIbKYJIATOP.

5.Kpurepuu oneHku:

MakcuManabHOE KOJIMYECTBO OauloB, KOTOPOE BO3MOXHO IOJYYUTh 32 BBIIOJHEHUE
NUCbMEHHBIX  3aJlaHUil KOHTPOJbHOM paboTel mnpuHuMaercs 3a 100%. [lepeBox GamioB B
OLIEHKY OCYIIECTBIISIETCS CIIEAYIOIIUM 00pa3oM:

«ueynosiersoputensHo» - 0,00 - 49,99%);

«ynosietBoputenbHo» - 60,00- 74,99%;
«xoporo» - 75,00 - 89,99%
«otimmuro» - 90,00 - 100,00%

Homep Bpewms Conepxumoe Bompoca
3alaHusA | BBIIIOJIHCHUSA

JlBa 3apsma mo 1 Kn B Bo3ayxe Ha paccrosHumm 6,2-107% M.
1 32 Onpenenurs CHly ¢ KOTOPO B3aUMOIEHCTBYIOT 3apsiIbl.
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Cuta, ¢ KOTOpOii moie aeicTByer Ha 3apsnx 4,5-107 Ko, pasma 1,8

32 10™* H. OnpenenuTh HANPSKEHHOCTD TIOJSL.
K KOHIIaM HUXPOMOBOH MPOBOJIOKU CEUCHUEM 0,5-107% ™m? mmHoOi
32 10M momano Hanpsbkenune 220B. Onpenenuts CONPOTHBIEHHUE
TIPOBOJIOKH. Y IenbHOe conpoTHBIeHHe HuxpoMa 1,05-107°Om-m.
DeKTPOXUMUUecKHii dKkBHBageHT xpoma 0,18:10°kr/Kn. CKOIbKO
32 XpoMa BBIIEISAETCS TPHU DJIEKTPOJIU3E, €CIU Yepe3 DIIEKTPOJIUT

npouaet 3apsia 0,2 Ki.
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IIpnaoxenne B Ilepedyenb TeM 1J1s1 MOATOTOBKH K 3a4éTy 1 cemecTp
ITepedyens Tem 1JIs1 MOATOTOBKH K 3a4€Ty 1 cemecTp

1. Kunemaruxka.

2. Jlnnamuka. 3aKOHBI MEXaHUKH HbIOoTOHA.

3.Craruka TBEpAOIO TeNA.

4.3aKOHBI COXpPAHEHHUS B MEXAHUKE.

5.0OCHOBBI MOJIEKYJISIPHO — KHHETHYECKOU TEOPHUH.

6. Tepmonunamuka. TerioBble MAITUHBI.

7.ArperatHble cBOMCTBa BemecTBa. Da3zoBbIe MEPEXObI.

IlepedyeHb TeM 1JI1 MOATOTOBKH K 3K3aMeHY 2 ceMecTp

1.Dnexrpuyeckoe noie.

2. IloCcTOSIHHBIN TOK.

13..OnexTpuyeckuii TOK B pa3INdHbIX CpPelax.
4 .MarauTHOE II0JI€.

5.21eKTpOMarHuTHasE UHIYKIHUS.
6.MexaHudyeckre KojieOaHus.
7.MexaHU4eCKre U dJIEKTPOMArHUTHBIE BOJIHBI.
8.2EeKTPOMAarHUTHBIE BOJIHBI.

9.0nTukKa.

10.KopnyckynsipHO — BOJITHOBOM Jyajin3M.
11.®Pwu3uka aroma.

12. ®uszuka aTOMHOTO sApa.

13.9Bomonus 3BE3 1.

14.Ctpoenue u pazsutue BeeneHHOM.
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Ipuioxkenne C TunoBbie 3aJaHUA Il MOATOTOBKHU K 3a4€Ty

OK Makcum
[K aJbHOEB
Howmep pemst
3amanus | [IpaBUibHBIN Conepxanue Borpoca BBIIIOJIH
oTBeT/ eHUs
Ortanon 3a1aHUs
OTBETA (MuH.)
Manpunk nonopocun GyTOONBHBIA MY Maccou
0,5 Xr ¢ MOBEPXHOCTHM 3€MJIM Ha BBICOTY 3 M.
Kakoit nmorennmansHoi sHepruen Oyaer obiagarhb
1 15 MsT4 Ha 3TOH BbIcOTE? OK1 3
Otser: Jx
VYcTaHOBHUTE COOTBETCTBUE MEXKIY TEXHUUYECKUMHU
ycTpoiicTBaMu U (U3HYECKUMHU  SIBICHUSIMH,
JISKAIMMH B OCHOBE UX JIEUCTBHUSA:
Puznueckue
TEXHUYECKHAE | ABMCHHS, JeKaime
YCTPOHCTBA B OCHOBC  HX
NEUCTBUSA
A3 A. I'mppasnuueckuit | 1.M3meHenue
B2 npecc aTMochepHOro
2 B1 TIABJIEHUS C OK2 3
r4 b. [IInro361 BEICOTOR
B. Aspocrar (map-
2.IloBenenue
30H]T)
KHUJIKOCTU B
I'.TennoBoi COOOIIAIOINXCS
JBUTATEITh cocyaax
3.YcnoBue
paBHOBECHS
phIyara
4.1lpeBpaiieHue
BHYTPEHHEHN
SHEpPTrUM rasza B
MEXaHHYECKYIO
Teno maccor SKr mox JEWCTBUEM HEKOTOPOM
3 0,5 CHJIBI TIPUOOpPETAaeT YCKOpPEHHUE Im/c®. Kakoe | OKI 3
YCKOpPEHUE COOOITUT 3Ta CHUJIa TeITy MacCcoi
Ortger: m/c?
[TepeBenute Temneparypy 30 rpaaycoB IO mIKaie
Henbcus B Temneparypy 1o mkaie KeiapBuHa. .. OK3
4 303 Otger: ----- K
[K1.2| 2
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JHononnumo:

ATOM ITI000T0 BEIIECTBA COCTOUT U3 OK5

5 sanpa 1 00paIaronmxcs BOKpyr

AJIEKTPOHOB | HETO
Kaxkoe naBiaenue umeer 1 kr azora B 00bEMe 1M
npu temneparype 27C? AtomHbli Bec azoTa 14.
6 89 OK1

Otser: kITA
Omnpenenmutp 10 Tpaduky mporecca padoTy
U/IeIbHOTO ra3a Ha yyacTke 1-2
Yoy
@.
yo

7 80
o v [ OK1
P1 =0,6 -10° ITa Pg = 10°TIa
Vi=1n V,=2n
Otser: JIx
Kpan nogaumaer rpy3 maccoit 2T Ha BBICOTY 25M
3a 2 MuH. Halimute MeXaHMYECKyl0 MOIIHOCTh
MOABEMHOI'O YCTPOMCTBA.

8 4,17 OrtBer: KBT OK1
Bropoii 3akoH HproTOHa uMEET CIeayIONIyI0
(bopMyITHPOBKY:
A. CylecTByIOT TaKu€ CUCTEMBI OTCYETa, B KOTO-
PBIX CBOOOJHBIC TeJla IBUKYTCS MPSMOJIUHEHHO U

9 b pa BHOMEPHO OK5
b. Cuna ectb npousBeeHNE MacChl Ha YCKOPEHUE
B. Cuibl B ipupo/ie BO3HUKAIOT CUMMETPUYHBIMU
napamu
I'. YckopeHue, ¢ KOTOPBIM ABUXKETCS TENO, MO
BO3JICUCTBUEM CHUJIbI, MPSAMO MPONOPLHUOHATIBHO
YCKOPEHUIO U 00paTHO MPONOPIIMOHATIBLHO Macce
Kakyio paboTy Hamo cOBEpIIHTH, YTOOBI PACTIHYTH
pYXHHY xecTKoCThI0 40kH/M Ha 0,5¢cMm?

10 0,5 Omser: ___ JIx OK2

22




11

500

500

NPSIMOJIMHEHHO M paBHO3aMEJUIEHHO, MPOIIEN 10

ABTOMOOMIIB  Maccoi KI, JBHUTasCh
MOJIHOM OCTaHOBKM pacctositHue B 50 M 3a 10
cekyHa. Cuiia TOpPMOXKEHMS, JEUCTBYIOIIAs Ha

aBTOMOOWIIb, PaBHA

OrtBerT: H

OK1

12

6,624 - 1077

o

BpunciuTe CpeNHIO KHHETHYECKYHO SHEPTUIO
MOJIEKYJI TIPH 47°C.

OrtBerT:

o ix

OK3

13

21

TernmoBol nABUTATENh 3a LMKJI OT HarpeBaTesst
noJjiyyaeT KonuuecTBo Teminotsl 120 J[x ,oTmaer
xonoauibHUKy 95 k. Haittu KITJI nBuraTens.
Ortser: %

OK1

14

CHIIBI K
[LIOLIA N

JlonoaHUTH:
JlaBieHHMEM  Ha3bIBAIOT
...... MMOBEPXHOCTH, HA
JEUCTBYET

OTHOUICHUE ... K
KOTOPYIO 3Ta CHia

OK5

15

62,5

[TaprmanpHOE MaBJICHHE BOJSIHOTO IMapa B COCY/IE
B 1,6 pa3a MeHbIIEe JABJICHUS HACHIIIEHHOTO BO-
JISTHOTO Tapa Mpu Tou ke temneparype. Omnpene-
JUTE OTHOCUTENIbHYIO BJIQXXHOCTh BO3/JyXa B CO-
cyne.

Ortser: %.

OK1

16

0,4

Tenexka maccoit 200 r ABUKETCSI pABHOMEPHO 110
TOPU3OHTAILHOM  MOBEPXHOCTH  CTOJAa  CO
CKOpocThio 2 M/c .Uemy paBeH ee UMITYJIbC?

OrtBer: KT M/C

OK3

17

Haiimute W3 yKa3aHHBIX CKOPOCTEH HaMOOIb-
yio. ..

A.1 m/c

Bb.100 cm/c

B. 100 cm/Mun

I.100 am/c

OK5

18

J1OTOTHUTS:

CranbHOM MapuK 3T0...
A. ®usnyeckoe TeIo

b. ®u3nueckas BenuunHa
B. ®usndeckoe sBICHNE

OK5

19

1. naBnenue
2.cuily TOKa
3.HamnpsHKeHU
e

Jomomaure

1. bapometp - u3Mepsier.......
2.AMriepMeTp- U3MEpPSET......
3.BonbT™MeTp - u3Mepser. ...

IIK 1.2
OK5

23




VYcraHoBUTE COOTBETCTBHE OYKBBI ¢ TU(PpaMu

Teno nBuramocr B TedeHHWE BpeMeHH t; co
CKOpOCTBIO V1, @ 3aTE€M B TE€YCHHE BpEeMEHH fy co
CKOPOCTBIO V2. YHYEHUK ONpPEIEIHI CPEIHIO0

CKOPOCTh JBUKCHUS Kak CPEIHIOI0
apru(METHUECKYIO.
dusnyeckue Nx
A2B3 Bl BEJTUYHUHBI W3MEHEHUS
20 OK7
A) 10 KaKoii 1)t =t
bopmyite cunTai 2) (v1+v2)/2
YICHHK 3)
b) kakoBa (01t +otp)/
npaBuiibHas popmynal(ty +to)
B) npu kakom
COOTHOIIIEHUU 3TU
bopMyIbl OynyT
COBIMAaIaTh
A b B
JlonoJTHUTE:
Habmionenue ¢ MOMOIIBIO  ONTHYECKOTO
MHUKPOCKOIIA TOATBEPKIAACTCS ..... JBUKCHHE
YACTHII. OK4
21 2 BapuaHnTs! 0TBETOB:
1. ITpssmonuHeliHOE
2.bpoyHoBCKOE
3.I'apMoHHUECcKOe
IlepBeiii 3axkoH HproOTOHAa HMEET CIEAYIOLIYIO
(bOpMYITUPOBKY:
A. CyliecTByIOT TaKue CUCTEMBI OTCUETa, B KOTO-
PBIX CBOOOJHBIE TeJa JBUXKYTCS MPSMOJIUHENHO U
PaBHOMEPHO OKo6
22 A b. Cuna ectb npoun3BeieHHE MAacChl HA YCKOPEHUE
B. Cubl B ipupo/ie BOSHHKAIOT CUMMETPUYHBIMH
napamu.
Kakyio Maccy mpuHUMAIOT 3a €JUHHIY Macchl B
aTOMHOU ¢u3uke?
A.1/16 moinro Maccel aToMa KHCIIOpoaa
23 b Maccy aToMa KHCIopoia OK35

b.1/12 monro maccel aroma yriepoja
B. Maccy aroma Bonopona
I'. Maccy oiHOrO HEHTpOHA

[lepemenieHuEM HA3bIBAIOT:
A. JIuHMIO B IPOCTPAHCTBE, ONMCHIBAEMYIO TOY-
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KOW MpH IBUKECHUHN

b. BekTop, coeMHAIOMUN HAa4YaIbHOE U KOHEUHOE
MTOJIOKEHUE TOYKH

B. Jnuny nytu

I'. Bektop, cOeaUHSAIOMMI Hayaao KOOPJAWHAT U
KOHEUYHYIO TOUKY ITyTH

OK5
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Ipuioxkenue C Tunosblie 3a1aHus 11 MOATOTOBKH K IK3aMeHY 2 ceMecTp

Homep | IlpaBuibHbIN Conepxanue Bonpoca OK Makc
3aMaHusd oTBeT/ [IK nMaib
OTtanon HOE
OTBETa BpeMsl
BBITIO
JTHEHU
oI
3aJ1aH
us
(mMuH.)
CpenHsisi KHHETHYECKAss YHEPTUSI Xa0TUIECKOTO TEIUIO-
BOTO JIBMKEHHSI MOJIEKYJI TeJIMsl yMEHbIIMIAch B 4 pasa.
Onpenennre KOHEUHYIO TEMIEparypa rasza, €clid ero
1 225 HavyaybHas Temneparypa pasaa 900 K. OK1 9
Otser: K.
VYcraHOBUTE COOTBETCTBHE BKJIaJa POCCUHCKUX H
1B COBETCKUX YUEHBIX B (pU3UKY
2 2b ®.1.0 Bxnan
3A 1. sI6moukoB | A. T'a3oBbIe OK2 S)
I1L.H. 3aKOHBI
2 Jlonpirun A K. | B. Jlamribl
3.Meuneneces HaKaJIUBaHUA
AN B.Tpaucdopma-
TOp
Cuna Toka, TeKyIlero o NpoBoAHMUKY, paBHa 10 A. 3a
3 5 KaKoe BpeMs uepe3 MpoBOAHUK MpoTeuéT 3apsn 50 Kin? OK1 9
Otser: c.
= " K 1.2
4 (22 £0,1) | — OK3 9
— 4
Onpenenure moka3aHUs TUHAMOMETpa (CM. PHCYHOK),
€CJIM TIOTPENIHOCTh NPSIMOTO W3MEPEHUS] CHIIBI paBHA
MOJIOBUHE IIeHbl JeneHus JauHamomerpa. Illkama
JUHAMOMETpa mporpaayupoBana B H.
OrtBer: ( + ) H.
Honoanumo:
S) a1pa ATOM J11000TO BEIIECTBA COCTOMUT M3 OK5 5)
u oOpararonmxcs BOKpYT HEro
DIIEKTPOHOB
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i OK1 9
| .~ i :
P R
6 0 0 T, Y
Ha pT-punarpaMMe nokasaH IIpouecc U3MEHEHHUs COCTO-
aHUSA 4 MOJIb MCAIBHOTO Ta3a. BHYTpeHHs sHeprus
raza yBenuumwiack Ha 40 kJ/[x. Kakyioo pabory coBep-
IIWJI Ta3 B 3TOM Ipolecce?
OtBer: kJIx
Ha rpaduke mpuBerseHa 3aBUCUMOCTH MOMYJNSI CHIIBI
TPEHUSI CKOJIbKEHUS OT MOXYJSI CHJIBI HOPMAJIBHOIO
nasienus. Onpenenure KodHUIMEHT TPEHUSI.
Fo.Hy
2|
1,5}
7 0,3 ‘l OKl1 9
0.5 —tr
01234567 8NH
Orser:
Kamenn maccoit 0,15 kr Opocusii BEpTHKAIBLHO BBEPX.
Ha kakyro MakcHMajbHYIO BBICOTY NMOAHSUICS KaMEHb,
ecli cpa3y mocje Opocka ero KMHETHYecKas SHEprus
8 4 cocrabuna 6 JIx? ConporusienueM Bo3ayxa | OKI1 9
peHeOpeyb.
Otser: M.
Pacnonoxkure nBera B 3ToM Kpyre HbrooToHa 10
yOBIBAaHUIO JUIMHBI BOJIHBI.
1.3enénsrii
2.KpacHblii
9 2,7,3,1,6,5,4 | 3.Kénrerit OKS5 9
4.DuoIETOBBIM.
5.Cunuit.
6.I'omy6oit
7.0OpanxeBbli
B 3akpeitom cocyne mpu Ttemneparype 373 K mon
IOPIIHEM HAXOAMUTCS BOASHOM Nap noj aasieHuem 60
klla. Kakum craneT naBineHue napa, €Ciu, COXpaHss ero
10 20 TEMIIepaTypy HEU3MEHHOU, 00bEéM mapa yBennuuTh B 3 | OK2 10

paza?
OTBeT: klla.
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12,5

20 MKr paJlMOaKTUBHOTO M30TOMa MOJOHUS “44Po Haxo-
JIATCST B T€pPMETHYHOM KoHTelHepe. Kakas monst suep
aTOMOB TIOJIOHHUS (B TPOIEHTaX OT MEepPBOHAYAIHLHOTO
yucia saep) ocTaéTcsi HepachaBIIelcs dyepe3 MHTEpBa
BPEMEHH, PaBHBIN TPEM IepHoOJaM Moiypacnajga?
OrtBerT: %.

OK1

12

Ha pucynke npuBeaéH rpaguk 3aBUCIMOCTH IPOEKIHH
CKOPOCTH Telna Vy OT BpeMEHH .

Onpenenure NpoEKLUUI0 YCKOPEHUSI ATOIO TeNa ax B MO-
MEHT BPEMEHH 8 C.

Uy M/C4
15} S

-10{

OrtBer: m/C

OK3

13

HepeBsinubiii Ky0 mMaccoi 0,3 Kr mpuBsi3aH HUTKOW KO
IHY cocyaa ¢ Boaou (cMm. pucyHok). Ha ky0 nmeiicTByer
cuna Apxumena, paBHas 12H. Onpenenure cuiny HaTs-
JKCHHS HUTU.

OrtBerT: H

OK1

14

CHIIBI K
[LIOLIA N

JlonoaHUTH:
JlaBnenuem HA3bIBAIOT OTHOIICHUE e K
...... MOBEPXHOCTH, HA KOTOPYIO 3Ta CUJia ICUCTBYET

OK5

15

62,5

[TapuuansHoe AaBieHHE BOJSHOIO apa B cocyne B 1,6
pa3a MEHbIIE AaBJICHHs HACBHIIIEHHOTO BOJSHOTO IMapa
pu TOH ke Temmeparype. OnpeneanTe OTHOCUTETHHYIO
BJII&KHOCTh BO3JlyXa B COCY/IE.

Otser: %.

OK1

16

91 234

234
90
00pa3yroTCs SNEKTPOH U SAPO PIEMEHTa

AX

Zz
KakoBsl 3apsin o6pasoBasierocs siipa Z (B eIWHUIIAX
3JIEMEHTAPHOTO 3apsia) U ero MacCOBOE YUCIIO A?

Snpo Topus Th ucnbIThIBaeT B-pacnai, Ipu 3TOM

OK3

17

BBIICJICHUC
IIEKTPOAAX

J1OTOTHUTS:
DIEKTPOIH3 - ITO ...... BEILIECTBA HA ...., IOTPYKEHHBIX
B PacTBOD.

OK35
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HaIpPSHKEHUIO
COTPOTUBIIEH
U0

J1OmOTHUTS:
Cwia Toka mpsMO MPONOPLHUOHANBHA. ..... Ha KOHLAX
ydacTKa U 00paTHO MPOMOPIMOHAIBHA €TO. ..

OK5

19

1. naBnenue
2.cuily TOKa
3.HanpspKEeHU
e

JlomoysHute

1. bBapomeTtp - u3mMmepsier.......
2.AMriepmMeTp- U3MepSET. ... ...
3.BosibTMETp - U3MEPSIET. . ..

[IK 1.2
OK5

20

A2 B3 Bl

VYcraHoBUTE COOTBETCTBHE OYKBBI ¢ TU(PpaMu

Teno gBUranoce B T€YEHHE BPEMEHM t; CO CKOPOCTBHIO
V1, @ 3aTeM B TE€YEHHE BpPEMEHH 1ty CO CKOpPOCTHIO V3.
Y4YeHHK ONpeAeNul CPEIHIOI CKOPOCTh JIBIKEHUS KaK
CPETHIOI apu(METHUECKYIO.

dusnyeckue Nx

BCIIMYHUHBI U3MCHCHUA

A) o kaxoii popmysie (1) t; =t,

2) (v +v7)/2
b) kakoBa npaBuiIbHAs(3)
bopmya (V1 1y +votp)/
B) npu kakom (t1+1)
COOTHOIICHUH TH
bopMysel OyayT
COBIAaTh

CUUTAl YUICHUK

A b B

OK7

21

JIONOJTHUTD:
HabmiogeHne ¢ moMoIbi0 ONTHYECKOTO MHUKPOCKOIA
MOATBEPKIAETCA .. ... ABUKEHUE YACTHII.
Bapuantsl 0TBETOB:
1. ITpsimonuHeliHOE
2.bpoyHoBCcKOE
3.I'apMoHHYECcKOe

OK4

22

A2 B4 B7T5

YcranoBuTe cooTBeTCTBHE OYKBBI ¢ HU(ppamMu:
[IpounTaiiTe TEKCT M BCTaBbTE HAa MeECTa IPOITYCKOB
cioBa (CIIOBOCOYETAHMsS) M3 MPHUBEACHHOTO CHuUcKa. B
Ipolecce  HarpeBaHus  KOJObI C  KUAKOCTBIO,
NOMEIIEHHOW B COCYJ C Topsiueil BOAOH, HaOI0amu
MOBBILICHUE YPOBHS KHUAKOCTU B TpyOke. B mporecce
HArpeBaHUs JKUJIKOCTH B KOJOe HaOIromaeTcs SBICHHE
(A) , KOTOpOE€  CBSI3aHO ¢
yBenuueHueM (b) Moutekyi. [Ipu
3TOM Macca xuakoctu (B) , a
00BEM xugkocTu(l)
CHHCOK CIIOB U CJIOBOCOYETAHUM:
1) ucnapenue

2) TEIJIOBOE paCITUPEHUE

OK6
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3) pa3mep

4) CKOPOCTh TEIJIOBOTO JIBHXKECHHS
5) yBenuuuBaeTCs

6) yMeHbIIIaeTCst

7) HEe U3MEHSIETCS

Kakoe (¢wusnyeckoe sBieHue HaOIIOmaeTCs IMpU

BBIlYBAHUM  MBUIBHBIX  Mmy3blped u  3acrtaBiser | OKS
BOCXHILIATHCS JAXKE ITUcATENIEH?
«MBUTBHBINA MY3bIPb, TOXKATYH, CAMOE BOCXUTHUTEIIHHOE
Y CaMO€ M3bICKAaHHOE SIBJICHUE MTPUPOJIBI».

23 3 Mapk TBen
1.Nuepuus
2.Cuita rpaBUTallMOHHOTO MPUTSKEHUS
3.Cuiibl NOBEPXHOCTHOI'O HATSKEHHUS
YcTaHOBUTH NPABWIBHYIO M0CJI€I0BATEIbHOCTD:
Pacnionoxurs [IEPEYUCIICHHBIE Buael | OKS
9JIEKTPOMArHUTHBIX U3MYYEHHUI B MOPSAKE YBETUYCHHUS

24 41,23 JUTUHEI BOJIHEI

1) Buaumsrii cBeT
2) YapTpaduoneToBoe N3IydeHnue
3) UndpakpacHoe uznyaeHue
4) PamroBOJTHBI

30




IIpuioxkenue

aTTecTallMM 3a4€Ta

D KoHTpoabHO-U3MepHUTeIbHbIE

MaTepuajbl I  NPOMEKYTOYHOI

HNHcTpyKnust 0 BBINOJHEHHUIO:
1KonnuectBo o0y4aromuxcs, CIAIOIMKX 3a4eT OJJHOBPEMEHHO — BCs IpyIna
2 K 3adery nomyckaroTcs o0y4aromyecs, BHIIOIHUBIINE U 3alIUTUBIINE JIAOOPATOPHBIE.

3.3ayer mpoxomuT B mnuchMeHHOW ¢dopme. [lo oxoHYaHMM 3ayeTa
cobeceoBaHue

CTyIEHTa ¢

BO3MOXXHO YCTHOE
npernogaBareneM. B ciiydae TmpoBelneHUss coOeceIoBaHUs

OKOHYATEJIbHAS OIICHKA 32 3a4eT OINpeAeNsieTcs 10 UToraM cobeceJoBaHusl.

4 Bpems nmpoBeqieHHs 3aueTa — | akaJieMU4ecKuil yac.

5 Ha 3adere He pa3peniaercs MoJb30BaThCs TETPAIIMU, YICOHUKAMU U CPEICTBAMU CBSI3U.
6 UcnonszyeMoe o0opyaoBaHue: OIaHKU 3aIaHi, pydKa, KAIBKYJISATOP.

7 Kputepun OLIEHKH 3a4eTa:

MakcuMalbHOE  KOJWYECTBO  OalioB,

KOTOPOE€ BO3MOXHO IIOJIYYHUTH 3a BBIIIOJIHCHUEC

NUCbMEHHBIX 3aaaHuil nuddepenuupoBanHoro 3auera npuHumaercs 3a 100%. [lepeBon 6amnon
B OLICHKY OCYIIECTBIISIETCS CIEIYIOIIUM 00pa3oM:

«aeynosiersoputensHo» - 0,00 - 49,99%);

«ynosietBoputenbHo» - 60,00- 74,99%;

«xoporo» - 75,00 - 89,99%

«otimmuro» - 90,00 - 100,00%

Bapmuanr 1

Howmep Bpewms Conepxanue Bonpoca
3aJaHUsl | BBIIOJHEH
usi
Manpuuk noadpocunn QyTOosbHBI M4 Maccoil 0,2 Kr ¢ MOBEPXHOCTH
3emun Ha BbicoTy 4 M. Kako# moTeHIManpHO#M 3Hepruen Oyner o0nanarth
1 2 M4 Ha 3TOM BBICOTE?
Ortser: Jx
Kunernueckas sueprust tena 8 JIx, a Benuunna umnyiasca 4 Hc. Macca
2 2 TeJa paBHa...
Orser: KT
Benocunenuct nBmxeTcs ¢ MOCTOSHHOM MO MOYJII0 CKOpocThio 10 M/c o
TPEKy, paauyc 3aKkpyrjieHuss Koroporo paseH 200M. Yemy paBHO
3 2 [IEHTPOCTPEMUTEIHOE YCKOPEHHUE BEIIOCUTICUCTA?
OrtBert: . M/c?
JloTOTHUTE:
Tperuii 3akon HpioTOHA MMEET cleAyonyro GOpMYyITUPOBKY:
4 2 JIBa Tenma B3aMMOJCHCTBYIOT IPYT HA Apyra ¢ CHJIAMH, ...... 0 MOAYJIIO,
HO....... 10 HapaBJICHUIO
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Ha pucynke npejacrapiieH rpaduk 3aBUCHMOCTH MOJYJISl CKOPOCTH [ | aBTO-
Oyca ot Bpemenu t. Onpenenure no rpaduKy MyTb, NPOHAEHHBINA aBTOOY-
COM B MHTEpBaJic BPEMECHH OT

t;=0cmot, =50c.

My

0 10 20 30 40 50 &0 T B0 90 100 te

OTtBeT: M.

JIOKOMOTHUB, JABWXKYIIMHCSA CO CKOPOCTBIO 2 M/C M MMEIOIMMHA Maccy 3 T
.CIIETUISIETCS C HENMOABWKHBIM BaroHom maccoi 1 1. HailTu ckopocTb
JIOKOMOTHBA C BarOHOM I1OCJIE CLIEIICHUSL.

OtBer: M/C

MowmeHT cuibl, AEUCTBYIOLIEHN Ha prlyar crpasa, paseH 60 H - m. CneBa Ha
peraar aeiictByer cwia 80 H. Kakum gomxHO OBITH TUIEUO JICBOW CHUIHI,
9TOOBI PhIYar HAXOJAUJICS B PABHOBECUU?

OTBeT: M.

B mmnuHzgpe mon mopriHeM HaxomuTcs aprod. ['a3 pacmmpuics mpu mo-
CTOAHHOM JaBJICHUU, HpI/I 3TOM €TI0 BHYTpeHH}I}I 3Hepm;1 yBe.HI/I‘-II/I.HaCB Ha
6 x/Ix. Kakoe xonmmdecTBo TemioTsl cooommu razy? KommuectBo Bere-
CTBa Ira3a IOCTOSHHO.

Ortser: kJx

Huddysus a7o...
A. ®usuueckoe TeIIO

b. ®usnueckasa senunHa
B. ®usznueckoe gaBieHue

10

B kanopumerpe naxonurcs mi;= 0,5 kr Boasl npu temmneparype t1= 10 °C.
B Boay monoxumu m; = 1 kxr npna npu temmneparype t; = -30 °C. Kakas
TEeMIepaTypa YCTaHOBHUTCS B KaJIOPUMETPE, €CIH €ro TeIIOEMKOCTHIO

MO>KHO TIpeHeOpeun?

OTtBeT: °C

11

[Ipu BBIMOJIHEHUH JOMAIIHErO 3aJaHUsl B BHUJE SKCIHEPUMEHTA CTYIIEHT
MPOBEN OMBIT

Ha moBepXHOCTBH BOJIBI OCTOPOKHO TMOJIOXKHII TIAIIMSI JIe3BUe 0e301acHoM
oputssl. [louemy ne3Bue miaBaer?

1.JIe3Bue Ge3omacHON OPUTBBI HMEET IJIEHKY

2.Bona nMeeT i€HKyY 3a CYET MOBEPXHOCTHOTO HATSKEHUS

3.JIe3Bue Oe30mMacHOi OPUTBBI CMAYUBAETCS BOJOM.
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12

[T

Uucno ABoraapo — 310
l.I/IC.HO MO.HeKy.H B OJHOM MOJIC B€IICCTBA

13 2.MCJIO MOJIEKYJT B OJTHOM KUJIOTpaMMe BEIeCTBa
3.Yucno MoseKyll B OJHOM METpe KyOHMUECKOM.
JIBa MaJIeHbKUX IIApPUKa C OJIMHAKOBBIMM MAacCaMH T, PACCTOSHHE MEXIY
KOTOPBIMHM PaBHO [, MPUTATUBAIOTCA JIPYT K APYry € IPaBUTALMOHHBIMU
cwiiaMu, paBHbIMU 1o mMonyiro 0,9 nH. KakoB monyns cun rpaBuTanyon-
HOTO MPUTSKEHUSI IBYX APYTUX IIAPUKOB, €CIIN Macca
m
oaHOro 4T, Macca Apyroro —,
r
14 a pacCTOSIHUE MEX/y UX LCHTpaMu 3 ?
Orser: nH.
JlononaHuTte
B ckenere demoBeka Bce KOCTH, HWMEIOIIHE CBOOOAY JBHKCHHSI,
SIBJISTFOTCS (B ueperie, B CBOJE CTOIIbI, B TO3BOHOYHHKE).
15 1.Becamu
2.Ppruaramu
3.1lneuom
Bo ckonbko pa3 ymeHbIIUTCS aOCONIOTHAs TemIiepaTypa HEOHa, €cliu
CpPEeIHEKBaJpaTU4Hasi CKOPOCTh TEIUIOBOTO JIBJKEHHMSI €ro MOJIEKYII
YMEHBIIUTCA B 4 paza?
16 OtBeT: B pas(-a).
ITpu cxxaruu 8 r renus IMpU MOCTOSHHOM JaBJIeHUU BHEUIHUE CHUJIBI CO-
Bepurmty pabory 1600 [I>x. Kakoe KoamudecTBO TEILIOTHI OBLIO ITepesaHo
17 IIPX 3TOM I'a30M OKPY>KaIOLIUM TejlaM?
Orser: Ix.
dopMya MOLIHOCTH.
A mu®
N==2 _ _ E, =
=mv = -
18 A" ¢ B.? B.f=ma T 2
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19

Kak n3menurcs napineHue uaealibHOrO ra3a MpH Mepexojie U3 coCTOsHUS |
B COCTOSIHHE 2 (cm. Puc.2)?

3
V.M

Pﬁc. 2

20

Kaxkoe xonnuecTBa BemiecTBa CoIEpKUTCS B 8 rpaMMax Bojaopoja?

OTtBeT: MOJIEH

21

dopmyna s pacuéra 00bEMa Tena:
1.S=n-D%4

2V =m/p

3v=S/t

22

BnaxnocTs 370...

1.ChIpoCTh B MOMEIICHUHU

2.CoJneprkaHue BOISHOTO Ilapa B BO3AYyXe

COCTOSIHHE IOTOJIBI MIOCIIE JOXKIS

3.CocrosiHue, KOr/1a HaOM0aeTCsl 00pa30BaHUE KareIeK BOJIbI

23

Wneansueiii ra3 — oT10. ..

1.JIro60i1i Ta3, ecnm ero paccMaTpuBaTh B MOJIEKYIISIPHOU (Pr3nKe

2.Bce neryaiime ra3pl U3 U3BECTHBIX B HACTOSIIIEE BPEMsI

3.dusnyeckasi MOJIeNb ra3a, B3aUMOJICHCTBUE, MEKY MOJIEKYyJIaMU KOTO-
pOro MpeHeOPEKNUMO MaJIO

5.PeanbHbIl Ta3, N3y4aeMbIil B DU3UKE WU XUMHUH

24

Jononuure:

Monekyna — 3710.......

1. HauMmeHnsI1ag yactuia

2.HanmeHnbplas ycToMurBasi yacTuila BEIECTBA

3.HaumensbInast ycroifumBas 4acTHIIa BEIECTBa, 00Ialaromas ero OCHOB-
HBIMH XHUMHUYECKHMH CBOMCTBaAMH

4 YacTtuma, cocTosImas u3 aTOMOB

Bapmuanr 2

Howmep
3a/1aHUs

Bpewms
BBINOJIHCH
usi

Conepxanue Bonpoca
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MoOMEHT cuJibl, IEMCTBYIONIEH Ha pbryar ciesa, paBeH 75 H - M. Kakyto cu-
Ty HEOoOXOIMMO MPUJIOKHTH K phIYary crpaBa, YTOObl OH HAaXOAWJICS B
paBHOBECUH, eclin €€ miedo paBHoO 0,5 m?

Otser: H.

B mwinHape non nopuiHeM HaxoauTcs aprod. I'a3 pacumumpuiics npu mo-
CTOSTHHOM JaBJICHWH, coBepInuB padoty 6 k/[x. Kakoe komnuecTBo Tero-
ThI coobun razy? KonnyecTBo BelecTBa ra3a nocTosIHHO.

Orser: KJIX.

WneanbHblii ra3 coepumi padoty, pasuyo 300 Jx. [Tpu aTom ero
BHYTpEHHSA dHeprust ymeHbuiach Ha 300 /Ix. B aTom mporecce ras:
Otser: JIx.

Tennosas mamuHa ¢ KITJL 50% 3a 1iux paGoThl OTIAeT XOJIOAUIBHUKY
KoJIn4ecTBO TerIoThl, paBHOE 200 J[k. Kakoe konrm4ecTBO TEMIOTHI 32
LMKJI TIOJTy4aeT MalliHa OT HarpeBaTesns?

Ortser: Jx.
F,,H
2 _'__| = i '7
1,5 i
1 PR
0,5 ../4 ‘_ ‘ i

0 1 2345678NH
Ha rpaduke npuBeneHa 3aBUCUMOCTb MOIYJISI CHITBI TPEHUS CKOJIBKEHUS

OT MOJYJISI CHJIBI HOPMAJIBHOTO JaBieHus. Onpenenurte K03 HUIeHT
TpEHUS.
OTtBeT:

Ha pucynke mnpencraBieH rpaduk 3aBUCUMOCTH MOIYJS CKOPOCTH Vv
rpy30BHKa OT BpeMeHHU t. Ompenenute 1mo rpaduky MyTh, MPOHACHHBIA
aBTOOYCOM B MHTEpBAJIC BPEMEHH OT

t1,=40c¢ mo t,=100 c.

v, M/c4
20 : R

16—

5

0 10 20 30 40 50 60 70 80 90 100 t.c

OTtBeT: M.

CpenHsisi KHHETHYECKask SHEPTUs Xa0TUYECKOT0 TEIMJIOBOIO JBUKEHHS MO-
JIeKyJ1 HeOHa yBeJInuuiachk B 3 pasa. OnpenenuTe HaYaJIbHYIO TeMIeparypa
rasa, €Clii ero KoHeuHasi remrneparypa pasaa 900 K.

OTtBeT: K
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0 Ts 2T, T

Ha pT-nunarpamMMe mokasaH Npolecc U3MEHEHUsl COCTOSAHUS 6 MOJIb Uje-
aJIBHOTO Ta3a. B 3Tom mporecce ras norydni KOJIN4eCTBO TEIUIOTHI, PABHOE
30 x/Ix. Onpenenure N3MEHEHNE BHYTPEHHEN SHEPTUH Tasa.

OtBer: kJIx

Kucnopon naxomutest B cocyne BMectuMocTbio 400 1 moa AaBieHHEM
8,3:10° ITa npu temieparype 320 K. Uemy paBHa macca kuciaopoa?
OrTBer: KT

10

B 6amione HaxoauTCs Ta3, KOIMYECTBO BEIIECTBA KOTOPOTO PaBHO 6 MOJIb.
CxkoJbKO (MTPUMEPHO) MOJICKYJI Ta3a HaXOAUTCS B Oaione?
Orser:

11

OTHOIIEHHE CKOPOCTH aBTOOYCa K CKOPOCTH JIETKOBOTO aBTOMOOMIIS

v, _ 1

Us 3

Macca aBToOyca m; = 7200 xr. KakoBa macca 1erkoBOro aBTOMOOMIISI, €C-
JU OTHOIIICHHWE UMITyJIhCa aBTOOyca K MMITYJIbCY JIETKOBOTO aBTOMOOWIIS
paBHoO 1,67

OTBeT: KT.

12

YcTaHOBHTE COOTBETCTBHE
Hedbopmarun
A. Cxkarue 1.Ies,

TYJOBHIIE,
KHCTH PYK.

b. U3rub 2 I103BOHOYHUK,
Ta30BbIe KOCTH,
KOHEYHOCTH.

B. Kpyuenue 3.1103BOHOYHUK,
HIDKHUE
KOHEYHOCTH,
CTYMHS

A b B
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Ha pT-gmarpamMMe mokaszaH MpOIECC W3MEHEHUs COCTOSIHUSI UICAIbHOTO
OJIHOATOMHOTO Ta3a. B xone aToro mporecca ra3 copepuinsi padboTy, pas-
Hyto 80 k/[x. Kakoe KOTU4ecTBO TEIIOTHI MOJIYYHJI a3 B 3TOM IPOIIECCE,
€CJIM €ro Macca He MEeHseTCs?

T
T 1 2
o ...’_-_..
13 ! !
0 Vo 2V, V
Ortser: kJx
ABtomMoOuis Maccoii 1000 Kr IBHKETCS paBHOMEPHO IO MOCTY Ha BBICOTE
10 m nHang moBepxHOCThIO 3emun. CkopocTh aBTomoOmis 10 m/c. Yemy
paBHA KHHETUYECKasi SHEPTus aBTOMOOMIIS?
14 Otser: kJx
Teno wMaccoii Zke mepeMeliaeTcss IO IIEPOXOBATOM TOPU3OHTAILHON
MTOBEPXHOCTH.
Koadpdumment tpenus mexay tenom u moepxHocThio 0,5. Kakyro
15 paboTy coBepmiaeT Haj TGEIOM CUJIa TPEHHUs, KOTJa TEeIO MPOXOIUT
paccrostaure 1 m? g = 10 m/c”.
Otser: JIx.
Kakas popmyna o0bsICHIET TO, 4TO MpH OOJBIINX CKOPOCTSIX aBTOMOOMIIb
MHOTJIa «3aHOCHUT) Ha MOBOPOTax?
I.P=mv
16
5
2.0= .
3. F=mv’/R
[MapumansHoe naBieHWe BoAsiHOro mapa mnpu Ttemmeparype 30 °C
paBHo 0,212 xlla. KakoBa OTHOCHTENbHAs BIQKHOCTh BO3/1yXa, €CIIH
17 JaBlICHUE HACBIIIEHHBIX TApOB NpPH ITOM TeMmmepaTrype paBHo 4,24
klla?
Otser: %
18 Wuepnus sto0...... , @ HTHEPTHOCTH 3TO .......
19 Bui0epuTte npubopsbI AJs onpeiesieHUsl BJIAKHOCTH BO31yXa.
JluHamMoMeTp, BEChI, BOJIBTMETP IICUXPOMETP, TUTPOMETP, aMIIEPMETP
HenocpeacTBeHHBIM ONBITHBIM MOATBEPKICHUEM CYLIECTBOBAHMSI aTOMOB
1 MOJIEKYII SIBIISICTCS
1) HaGnroIeHNE C TOMOIIBIO ONITUYECKOT0 MUKPOCKOTIA
20 2) muddy3us
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3) dboTorpadusi, moaydeHHas ¢ TOMOIIBI0 MUKPOCKOTIA

21

3a HOJIb TpalycoB, 1o mkaie Llenbcus, npuHsaTa TeEMIeparypa...
1. Taguus npna
2. 3amep3aHus PTYTH
3. Kunenus Bonsl
4. JlroOas yclioBHas TeMIeparypa

22

[IpounTaiite U BCTaBbTE HA MECTE MPOITYCKa CIOBO:
Hcrounukom 3BYKa ABJIACTCA JABHUKCHHUC TCII.

23

JoTIOTHUTB:
XaoTH4yecKkoe IABMIKEHWE YACTHIl, B3BEHICHHBIX B JKUJKOCTSIX WJIM Ta3ax,
00yCIIOBJICHHOE CTOJIKHOBEHHUSIMH C MOJICKYJIAMH Ha3bIBACTCS

24

[IpsamMoMHENHOE NBUKEHHUE C TMOCTOSHHBIM YCKOPEHHEM, MPU KOTOPOM
MOJYJIb CKOPOCTH YBEINYMUBACTCS, HA3bIBACTC ...

A. paBHO3aM€IJICHHBIM
B. HepaBHOMEpHBIM

b. paBHOYyCKOpEHHBIM
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Ipunoxkenue D KoHTpPoOJIbHO-U3MepUTEIbHbIE MATEPHAJNBI JJIsi NMPOMEXKYTOYHOM
aTTecTalMHU K3aMeHa

HNHcTpyKnust 10 BBINOJHEHHUIO:

1 KonmdecTBo 00y4aromuxcs, CAAMUX K3aMeH OJHOBPEMEHHO — BCSI TpyIa

2 K »k3ameHy pomyckaroTcsi oOydaromiyecs, BBIMOJHHUBIIME MpakTHUYeCKue padoThl U
3alIUTHUBIINE J1a00paTOpHbIE PAOOTHI.

3 Dk3aMeH TpOXoauT B NMUChbMeHHOW (opme. [lo oxkoHYaHWMHM HSK3aMEHa BO3MOXKHO YCTHOE
cobecejoBaHME CTyAEHTa C IIpernojaaBateneM. B ciydae mnpoBeneHus coOecenoBaHUs
OKOHYATEJIbHAs OIIEHKA 3a K3aMEH OIpeeNsieTCs 0 UToraM codece10BaHusl.

4 Bpewms npoBeaeHus 3K3aMeHa — 4 akaJleMUYECKUX yaca.

5 Ha sk3ameHe He pa3peliaercs MoJab30BaThCs TETPAIsIMH, YI€OHUKaMU U CPEICTBAMU CBSI3U.

6 Hcnonb3yemoe o6opyaoBanue: OJaHKH 3aJaHU, py4yKa, KaJbKYJIATOP.

7 Kputepuu OLIEHKU:

MakcuManbHOE KOJIWYECTBO OasioB, KOTOPOE€ BO3MOXKHO TOJNYYUTh 3a BBHIMIOJHCHHE
NMMCbMEHHBIX  3aJaHui dSk3aMeHa, npuHuMmaetrcs 3a 100%. IlepeBon OamioB B OIEHKY
OCYILECTBIISICTCS CIEAYIOIUM 00pa3oM:

«ueynosierpoputeasHo» - 0,00 - 49,99;

«ynoBneTBopuTeNnbHOY - 60,00- 74,99;

«xopomioy» - 75,00 - 89,99

«otmmuHo» - 90,00 - 100,00

MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannu
denepanbHOE rocy1apCcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHHE
BBICIIETO 00pa30BaHUs
MPKYTCKUI HALIMOHAJILHBIN
UCCJIEJOBATEJICKN TEXHUYECKU YHUBEPCUTET
Ounman ®I'OY BO UPHUTY B r. Yconbe - Cubupckom

OIOBPEHO: YTBEPXIAIO:

Ha 3aceganuu 1K o6meobpa3zoBaTennbHON | 3aMeCTUTENb JUPEKTOpa Mo y4eOHOH paboTe
IIOATOTOBKH O.B. Uepenanona

IIpotokon Ne ot «  » 20 T |« » 20 1.

IIpencenarens LIK I'maasimesa JILE.

CrnenuaabHoctb: 18.02.12. TexHONOrMs aHATUTUYECKOTO KOHTPOJISI XUMUUYECKUX COCIUHEHHI
Jucomunuaunaa: OVYII.13.11. dusuka

Kypc 1
1 BapuaHnt
Howmep Bpewms Coneprxanue Bompoca
3a/laHusl | BBIIOJIHEHU
s
Msunk maccoit 0,2 Kr, OpOILICHHBIN BEpTHKAIBHO BBEPX, JOCTHI MaKCH-
MaJbHON BBICOTHI 7 M. Kakol kuHeTHueckoW »Hepruer obiagan MSIuK
1 9 cpasy nocne Opocka? ConpoTUBICHUEM BO3/1yXa MPeHEOPeUb.
Ortser: Jx
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B 3akpeiTom cocyne npu temneparype 373 K moa nmopuiHeM HaxoAUTCs
BoasiHOM map noj nasinenueM 30 klla. KakuMm craner naBieHue mapa, ec-
JIM, COXpaHsis ero TeMIepaTypy HeU3MeHHON, 00BbEM Mmapa yMEHbUIUTH B 3
pa3za?

OTtBeT: klla.

Kongnencarop, 3apsok€HHBIA 10 pasHocTH noTeHuuanos 20 B, B nepssiit
pa3 NOAKJIIOYWIN K KaTyIIKEe ¢ MHIYKTUBHOCTBIO 5 MKI'H, a BO BTOpOH —
K KaTylike ¢ MHAYKTUBHOCThIO 20 MKI'H. KakoBO OTHOIIIEHHE TIEpHOI0B

o T
Kosie0aHUl SHEPruy KOHJEHCATOpa T—Z B JTUX JBYyX ciy4asx?
1

[ToTtepsiMmu 3HEPTHH B KOHTYpE PEeHEOpEYb.
OTtBeT:

JoTIOTHUTB:
Mogens aroma TomcoHa 3aKJIIOYAETCS B TOM, YTO.... COCTOMT H3.... H

Ha pucynke npencraBneH rpaguk 3aBUCUMOCTH MOJYJISI CKOPOCTH [ aB-
ToOyca oT Bpemenu t. Omnpenenure no rpaduKy MMyTh, MPONUICHHBIA aB-
TOOYCOM B MHTEpBaJie BpEMEHU OT

ti1=0cmots, =50c.

UMy

b 10 2 30 40 0 60 T0 B0 90 100 e

OTtBeT: M.

Ha mudpakmnmonnyro pemérky, umeronryro 500 mrpuxoB Ha 1 mMm, mep-
MIEHIUKYJISIPHO €€ IIOBEPXHOCTH MAJAeT Y3KUHU JIyd MOHOXPOMATUYECKOTO
ceeta uactotoii 5 - 10% I'm. KakoB MakcUMalbHBIA MOPSIOK
TU(PPaKIHOHHOTO MAaKCUMYMa, TOCTYITHOTO JJisi HaOIroAeHus ?

Ortser:

MoMeHT cuiibl, AeCTBYIONIEH Ha pbiyar cipasa, paseH 60 H - m. CreBa
Ha pbraar nericteyer cuia 80 H. Kakum 10omKHO OBITH T1€490 JIEBOU CHUIIBI,
YTOOBI phIYar HaXOUJICS B PABHOBECUH?

Orser: M.

B unnunape noxa nmopiuHeM HaxoauTcs aprod. ['a3 pacmmpuics mpu mo-
CTOSIHHOM JIaBJICHUU, MIPU 3TOM €r0 BHYTPEHHSIS SHEPTUS yBEIUYMIACh Ha
6 xJIxx. Kakoe xonmuuecTBO TeruioTel coodmunu razy? KonnyecTBo Berie-
CTBa rasza MoCTOSHHO.

OtBer: kJIx
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Ero damunus cBsizaHa ¢ caMbIM JUIMTEIBHBIM SKCIIEPUMEHTOM M IMOJa-
PHUBILKM Y€JIOBEUECTBY IJEKTPUUECKYIO SHEPTUIO

9 9 1. Meunenees
2. @apageit
3. lanuen
Omnpenenure cuiy TOKa, TEKYIIEro IO MPOBOJHUKY, ecin 3a 40 ¢ uepes
Hero npoaét 3apan 100 K.

10 9 Ortger: A.
HpI/I BBIITOJIHCHHUU JOMANIHCTO 3aJaHud B BUAC 3KCIICPUMCHTA CTYICHT
MPOBET OMBIT
Ha nmoBepXHOCTb BOJBI OCTOPOXKHO IMOJIOKMII IUIAIIMS Jie3BUe Oe3orac-
Hol OpuTBbI. [Touemy ne3Bue miaBaer?
1.JIe3Bue Ge3omacHON OPUTBBI HMEET IIIEHKY

11 10 2.Boma nmeeT mi€HKy 3a cuéT MOBEPXHOCTHOT'O HATSHKEHUS
3.JIe3Bue Oe30MacHO OPUTBBI CMAYUBAETCS BOJOM.
_ -
— : 3
D —— - 1
— 3

12 9 —
S— 4
Omnpenenure MokazaHus JUHAMOMETpPaA (CM. PUCYHOK), €CJIH MOTPEHIHOCTh
IIPSIMOTO M3MEPEHMS CUJIbl paBHA LIEHE JelleHus auHamomerpa. Illkama
JUHaAMOMeTpa mporpaayupoBana B H
Otser: ( + )H
Kaxkoe o0pa3yercs n3o0pakeHne B INIOCKOM 3epKaJie?
1.1300paxkeHne MHUMOE, PSAMOE, CHMMETPUYHOE, PABHOE IO pa3Mepy
IIpEIMETY.
2.1300pakeHue qeHCTBUTEILHOE, IPSIMOE, CHMMETPUYHOE, PAaBHOE TI0

13 9 pasMepy mpenMery.

JIBa MajeHbKUX HIapUKa C OJIMHAKOBBIMU MaccaMH T, PACCTOSIHUE MEXKIY
KOTOPBIMH PaBHO I, IPUTATUBAIOTCA APYr K APYLy ¢ IPaBUTAlMOHHBIMU
cunaMu, paBHbIMH 110 Moay:ito 0,9 mH. KakoB Moayib cuil rpaBUTaliMoOH-

14 S)

HOT'0 IPUTSDKEHUA IBYX APYIUX LIAPUKOB, €CIU Macca
m
oaHoro 4T, macca Ipyroro —,

r
-2
a PaCCTOAHUC MCKAY UX LHCHTPaMHU 37

OTtBeT: oH.

41




15

Jlomomaute

B ckemere wuenoBeka BCE KOCTH, HMEIOIIME CBOOOAY JBMXKCHUS,
SIBJISTFOTCST (B gueperie, B CBOJIE CTOIIBI, B TIO3BOHOYHHKE).
1.Becamn

2.Peraaramu

3.Ilneuom

16

Bo ckombko pa3 yMeHBIIMTCS aOCOJIOTHAS TemrepaTypa HEOHa, €Clid
CpeIHEKBaJIpaTU4YHAs CKOPOCTh TEIJIOBOTO JIBUKCHUS €r0 MOJIEKYI
YMEHBIIUTCSA B 4 paza?

OtBer: B pas(-a).

17

ITpu cxxatum 8 r rerus Ipu NOCTOSHHOM JaBJIeHUYU BHEIIHYE CHJIBI CO-
Bepurmtu pabory 1600 [Ix. Kakoe xonmdecTBoO TeIIoTh OBLIO Ilepeza-
HO IIPH 5TOM ra30M OKPY>KaIOIUM TeIaM?

OrTser: k.

18

Kakue ncTouHMKN TOKa TPUMEHSIOT B aBTOMOOMIIE?
1.I'enepaTop nepeMeHHOro ToKa

2.I'enepaTop NOCTOAHHOTO TOKA

3. AKKyMysITOp

19

JlnmrHa BOJIHBI JKENTOTO CBETa MpUMEPHO B 1,5 pasza Oonblie JIMHBI BOJI-
HBI ()HOJIETOBOTO cBeTa. Bo cKoNbKO pa3 3Heprusi (HOTOHA BOIHBI KEITO-
r'0 CBETa MEHbIIIE YHEPTUH (POTOHA BOJIHBI (PHOJIETOBOTO CBETA?

OtBer: B pas(-a).

20

-.-.—ff

B Tpéx BepmnHax pomba pacronokeHbl TOUeUHbIe 3apsibl +(,

-2q u +q (q > 0). Kyna HanpaBiieHa OTHOCUTEIILHO PUCYHKA (86epX, 6HU3,
61e60, 6npaso, om Habooamens, Kk Habaooamento) KyloHOBCKas cuna F,
JEHCTBYIOMIAsl Ha OTPHUIATEIbHBIA TOYCUHBIH 3apsia -Q, moMenEéHHbIN B
HEeHTp dToro pomba (cM. pHCYHOK)? Omeem 3anuwume Cl1OBOM
(crosamu).

Orser:

21

dopmyna a1 pacuéra 06bEMa Tena:
1.S =n-D%4

2V=m/p

3v=S/t

22

Jlunza—sTo0 TENO, ... .. ... chepUYECKUMH ......

23

BeipbiBaHNE 37IEKTPOHOB C MOBEPXHOCTH METAJVIOB HA3bIBAETCA. . . .. ...
BapuaHTbl 0TBETOB:

1.UnaTepdepenums

2.®oro3ddext

3.2neKTpoau3
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Jomnonuure:

[TosiBnenue paayru Ha HeOe OOBICHSET SIBIICHHE. .. CBETA
24 8 BapuaHTbl 0OTBETOB:

1.Nnepuus.

2. Jlucnepcus

3.UuTepdepentus

Cocrasuna JI.E. I'magsimeBa

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
denepanbHOE rocy1apCcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKICHHE
BBICIIETO 00pa30BaHUs
MPKYTCKUI HALIMOHAJIBHBIN
UCCJIEOOBATEJICKN TEXHUYECKU YHUBEPCUTET
Oumman ®I'bOY BO UPHUTY B r. Ycoase - Cubupckom

OIOBPEHO: YTBEPXIAIO:

Ha 3aceganuu 1K o6meobpazoBaTenbHOl | 3aMeCcTUTENb AUPEKTOpPA MO y4eOHOM paboTe
IIOATOTOBKH O.B. Uepenanona

IIpotokonr Ne ot «  » 20 T |« » 20 1.

IIpencenarens LIK JILE. I'manpimesa

CneunanbHocTh: 18.02.12. TexHOMOrUs aHATUTUUYECKOTO KOHTPOJISE XUMUYECKUX COCTMHEHUM.

Huctnunamaa OVYII .13.11. ®usuka
Kypc 1

Bapuant 2

Howmep Bpewms Coneprkanue Bompoca
3alaHuA BBITIOJIHCHU A

MowMmeHT cumbl, AeiCTByIOIIEN Ha pblyar ciesa, paseH 75 H - m. Ka-
KYIO CHJIy HEOOXOJMMO IPUJIOKHUTh K phlyary clpasa, YToObl OH Haxo-
1 9 JWIICS B PaBHOBECHH, €CIU €€ miedo paBHoO 0,5 m?

Ortser: H.

B nmnmHape nmox mopiiHeM HaxoAuTcsl aproH. a3 pacmmpuiics npu
MIOCTOSIHHOM JIaBJICHUH, cOBepIIUB padoTy 6 kJ[x. Kakoe xomuuecTBo
TEIUIOTHI cooOImIM razy? KonudecTBo BemiecTBa raza mocTOsSHHO.

2 5 OtBer: kJK.

210
10 MKT pagr0akKTUBHOTO M30TOMNA MOJIOHUS B4 Po HaxXoJsSITCA B repMe-

TUYHOM KoHTelHepe. Kakas nois simep aToMOB MOOHUS (B MIPOLIEHTaX
OT MEePBOHAYATBHOTO YHUCIIA SJIeP) OCTAETCS HepaCaBIICHCs Yepe3 HH-
TepBaJl BpEMEHU, PaBHBIM JIBYM MeproiaM mojypacmnaja’?

OrtBer: %.
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JIBa pojia 3apsiI0B, CYIIECTBYIOIINME B IMPUPOJIS
1. ITonokuTENBLHBIN

2. OTpunarenbHbIil

3. HelttpanbHblii

F,, H
1,5 i
1 7
0,5 [— ‘_ I

0 1 234567178NH
Ha rpaduke npuBeneHa 3aBUCUMOCTb MOIYJISI CHUITBI TPEHUS

CKOJIBKCHUSA OT MOAYJIAA CUJIbI HOPMAJIbHOTO OJABJICHUS. OHpGI[eJII/ITe
Kod(ppuIMeHT TpeHwus.
Otser:

Ha pucynke npexcraBieH rpaduk 3aBHCUMOCTH MOAYJIS CKOPOCTH V
rpy3oBHKa OT BpeMeHu t. Onpenenure 1mo rpaguky myTh, TPOUICHHBIN
aBTOOYCOM B MHTEPBAJIC BPEMEHH OT

t1,=40c¢ mo t,=100 c.

v, M/Cy
20 - o ——r

BT

5 =

0 10 20 30 40 50 60 70 80 90 100 t.c

OTtBeT: M.

Cpez[H;m KHUHCTHYCCKAA SHCPIrusd XaOTUYCCKOIO TCIIJIOBOI'O ABUIKCHUS
MOJICKYJT HEOHA yBelmMumiIach B 3 pasza. Omnpenennre HAYaIbHYIO TEM-
repaTypa rasa, eciii ero koHeuHas remneparypa pasaa 900 K.

OTtBeT: K

0 Ty T T
Ha pT-mmarpamme mokaszaH HpolecC U3MEHEHUs COCTOSIHUS 6 MOJb
uaeanbHOro raza. B aTom mpornecce raz moaydui KOJUYECTBO TEILIO-
Tbl, paBHOe 30 k/[x. Onpenenure M3MEeHEHHE BHYTPEHHEH SHEPTHU
rasa.

Otser: kJx
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Konpaencarop, 3apsx€nnblii 10 pasHocTu noteHuuanoB 40 B, B nep-
BbIl pa3 MOJKIIOUMIN K KaTylIKe ¢ MHAYKTUBHOCTBIO 40 MKI'H, a BO
BTOPOM — K Karymke ¢ MHAYKTUBHOCThIO 10 MKI'H. KakoBo oTHOIIIE-

9 9 HHE TIEPHOJIOB KONEOAHNI SHEPTUU KAaTyIIKM MHAYKTHBHOCTH = B
aTuX NBYX ciydasx? [lorepsiMu sHEpTUM B KOHTYpE PeHEOpEYb.
Orser:
Ha mudpakunonnyio pemérky, umeronryto 300 mrpuxoB Ha 1 mwm,
MEePIEHIUKYISIPHO €€ TTOBEPXHOCTH TaJaeT Y3KUH JIyd MOHOXPOMATH-
YECKOI'0 CBETA YacTOTOM 5,6 * 10" ', KakoB MakcuManbHbIH MOPSAIOK
10 9 T (HPaKIIMOHHOTO MaKCUMyMa, IOCTYITHOTO JIJIsl HAOTFOACHUS ?
Orser:
OTHOIIEHNE CKOPOCTH aBTOOYCa K CKOPOCTH JIETKOBOT'O aBTOMOOMIIS
vy _ 1
v, 3
11 10
Macca aBTo0yca m; = 7200 kr. KakoBa Macca J1€rkoBOro aBTOMOOHIIS,
€CJIM OTHOIIIEHUE UMITYJIbCa aBTOOYCa K UMITYJIBCY JIETKOBOTO aBTOMO-
owst paBHoO 1,67
Orser: KT.
YcTaHOBHTE COOTBETCTBHE
Jedopmarun
A. Cxartue 1.IIes,
TYJIOBUIIIE,
KHUCTHU PYK.
12
b. U3ru6 2 .I103BOHOYHUK,
Ta30BbIC KOCTH,
KOHEYHOCTH.
B. Kpyuenue 3.I103BOHOYHUK,
HIDKHUE
KOHEYHOCTH,
CTYITHS
A b B
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Ha pT-nuarpamMme nmoka3an mporiecc MU3MEHEHHUSI COCTOSIHUS UI€IbHO-
T0 OJJHOATOMHOTO Ta3a. B xoje 3Toro mporiecca ra3 coBepIimI padoTy,
paBuyto 80 k/[x. Kakoe koiM4ecTBO TEIJIOTHI MOJYYUI Ta3 B 3TOM
MpoIiecce, eCu €ro Macca He MEHSETCs?

T
T 1 2
13 L B I— "+-f
0 Vo 2V, V
Orser: kJx
UYenoBek oAeT B U30IUpylolre nepyaTku u 6otuHku. Kakas popmyna
UCTIOJNB3YyeTCsl JUI pacyéTa CHIIbI TOKa?
14 1. I=ER nepuarok + Rrena + ROOTHHOK
E  E E
2. l=—+—+—
Ry + Ry * Rg
U
3. 1=
[TnaBkuii mMpenoXpaHUTENlb PO3ETKU OOPTOBOM DJIEKTPOCETH AaBTOMO-
owst ¢ HanpsbkeHueM 12 B cHaOxén Hanmucpio: «15 A». KakoBa mak-
CHUMajbHass CyMMapHasi MOIIHOCTh 3JEKTPUYECKUX HPUOOPOB, KOTO-
15 pble MOKHO OJTHOBPEMEHHO BKJIIOUHTBH B ATy PO3ETKY, YTOOBI Mpeso-
XpaHHUTENb HE PacIUIaBUIICS?
Orser: Br.
Kakas ¢opmyma oO0BsICHIET TO, YTO TIPHU OOJBIIUX CKOPOCTSIX
aBTOMOOWJIb MHOT/IA «3aHOCHUT» Ha MOBOpOTax?
16 1.P=mv
5
2.v= P
2
3.F=mv‘/R
B ToHKO# paccenBaromieil JIMH3€ MOJIYYEHO YMEHBIIEHHOE B 4 paza
n3zobpaxkenue npeamera. Onpenenure Moyab (POKYCHOTO PACCTOSHHS
JIMH3bI, €CJIM W300paKeHUE MpeaIMeTa HaXOMUTCs Ha pacctosiHuu =9
17 CM OT JIMH3BL.
Orser: CM.
18 Wuepnus sto0...... , @ MTHEPTHOCTH 3TO .......
BriGepure mpubopsl A HAOMIONEHUS SIBICHUS 3JICKTPOMArHUTHOM
UH, uu
19 AYKIT

AMIiepMeTp, BOJBTMETP, F'AJIbBAHOMETP, OMMETP, KaTyIlIKa
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WHIYKTUBHOCTH, IyTOOOPa3HbIi MarHUT, TIOJIOCOBOM MarHuT.

HenocpeiCTBEHHBIM ~ ONBITHBIM  ITOATBEPXKJACHHEM CYIIIECTBOBAHUS
aTOMOB U MOJ'IGKy.H ABIIACTCA
1) HaGmroIeHNE C TTOMOIIBIO ONITUYECKOT0 MUKPOCKOTIA

20 2) muddy3us
3) dbotorpadusi, moxydeHHas ¢ TOMOIIBI0 MUKPOCKOIIA

21 dotordext HabmogaCTCS MO ACHCTBUEM ... W3IIYYCHHS
[IpounTaiite U BCTaBbTE HA MECTE MPOITYCKa CIOBO:

22 HcrounnkoM 3ByKa sIBISETCS JBUKEHUE TEJ.

JIoTIOTHUTB:
XaoTU4ecKkoe [BUKCHHUE YaCTHIl, B3BCIICHHBIX B KHIKOCTIX WU

23 ra3ax,  OOYCIOBIEHHOE  CTOJKHOBEHHSAMHU C  MOJEKyJIaMu
Ha3bIBACTCS

= T

Yucno npotonoB (Z) u umcio HedtpoHoB (N) B mzortone 6opa 5B
paBHoO:

24 1) Z=5, N=11
2) Z=11, N=5
3) Z=5, N=6

Cocrasmia JI.E. I'mannimeBa
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Ipuio:xkenne E DTajloHbI 0TBETOB K 3aJJaHUSAIM TeKYllleid aTTecTaluu

OK Maxkcum
K aJ1bHOEB
Homep | IlpaBuabnbiii | CoaepaxaHue Bonpoca pems
3agaHus | oTBeT/ BbITOJIH
JTajI0H eHM S
0oTBeTa 3aJaHusA
(MuH.)
KonTtpoabsnas pabora Ne 1
C Kakol CKOPOCTbIO METAIMYECKUM IIapHUK
3m\c JNOCTUTHET  JAHa  cocyna  Beicotod  0,92wM,
1 [TonoBuna HaIOJIHEHHOTO KUIKOCTBIO, ecimn ero
MOTEHIUAIBHO | KUHETHYECKas SHEPIus B MOMEHT
U BHEprun CONPUKOCHOBEHUSI C JHOM COCyAa B JBa pasza
MIPEBPATUTCS MEHbIIE MOTEHIIMAIBHON AHEpruu Ha noBepxHoctH | OK1 20
BO xunakoctu? Bo 4Yro mpeBpatuTcs  MOJOBHHA
BHYTPEHHIOIO | MOTEHUHUAIbHON SHEPrUU IIapuKa?
SHEPTHUIO.
mg =5,2- Haiitn Mmaccy MoJIeKyJbl KHCITOPOAa.
2 10726 kr OK2 20
1.Bcsikoe Tteno
IIPOJIOJIKAET
yaepkuBathcs | 3akoHbl HbtoTOHA
B CBOEM
COCTOSIHUH
MOKOS W
3 PaBHOMEPHOTO OK1 20
u
IPSAMOJIMHENH

Oro JIBUXKEHUS,
MoKa U
MOCKOJIBKY

OHO HE
MOHYX/1aeTCs
PUII0KESHHBIM
U CUJIaMH
U3MEHUTh 3TO
COCTOSIHHE.

¥

2.F==
a
3.F;=-Fy

KonTtpoabsnas pabora Ne 2

JIBa 3apsina o 1 Kit B Bo3myxe Ha pacctosHuu 6,2-

107> M. Ompegenuts cuIy C  KOTOpOId
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1 F=7.-10"° H | B3aMMOJEHCTBYIOT 3apsi/Ibl. OK1 32
Cuta, ¢ KOTOpOIA roe AeficTByeT Ha 3apsn 4,5-107
2 E=0,4-10° % Kin.,  paBHa 1,81074 H. Onpenenuts | OK2 32
HAMPsKEHHOCTD OIS,
K xoHIaM HMXpOMOBOW MpoOBOJOKHU ceueHueM 0,5-
107° m? mmunoit 10M nomano Hampsikenue 220B. | OK1 32
3 R=21 Om OnpenenuTs CONPOTHBJIEHHE IPOBOJIOKH.
VienbHOe CONpOTHBIGHHME Huxpoma 1,05-107°
OM'M.
DJIEKTPOXUMUYECKUN SKBUBAJIEHT XpOMa 0,18-10°
m = 0,0 36- | kr/Kn. Ckonbko XpoMa  BBIIEISETCS — MPHU
4 107 kr NEKTPOJIN3E, €ClIM uepe3 AieKTpoauT mnpoitzer | OK1 32
3apsan 0,2 K.
IIpunoxenne D KoHTpo/bHO-M3MepHUTENbHbIE MaTEepHAdAbl IS INPOMEKYTOYHOM
aTTecTaluy 3a46Ta
Bapmuanr 1
[TIK Makcum
OK albHOE
Howm | IlpaBunenbiii | CoaepkaHue Bompoca BpeMsl
ep oTBeT/ DTaIoH BBITIOJTHE
3a/a | oTBETa HUS
HUS 3a/1aHus
(MuH.)
Manbsuuk mogdpocwt GpyTroonbHBINA Mssd Maccoit 0,2 KT ¢
MOBEPXHOCTU 3eMJId Ha BbICOTY 4 M. Kakoii
1 20 MOTEHITMAIBHOM dHEprueit OyaeT o6manarek Mg Ha 3Toi | OK1 2
BBICOTE?
Otser: Jx
Kunernueckas sneprus tena 8 [k, a BemuunHa
umnyiasca 4 He. Macca Tena paBHa...
2 1 Ortger: KT OK2 2
Benocuneauct ABUMKETCS C MOCTOSHHOM MO MOYJIO
ckopocthio 10 M/c TO TpeKy, paguyc 3aKpyrJeHUs
KOTOpOTO paBeH 200Mm. Yemy paBHO
[EHTPOCTPEMUTENBHOE YCKOPEHHE BeToCUIieIucTa?
3 0,5 Ortger: . M/c? OK1 2
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JIOIOTHUTE:

paBHbiMH | Tpernii  3akoH  HbprooToHa  HMMeeT  CIEIYIOLLYIO
IPOTHBOIONO | GOPMYIUPOBKY:
KHBIMHU JIBa Tena B3aMMOAEHMCTBYIOT Apyr Ha Jpyra ¢ cuiamy, | [1K 1.2
...... 10 MOJYJIIO, HO....... IO HAIPaBJICHHIO OK3
Ha pucynke npencrasieH rpaduk 3aBUCUMOCTH MOIYJIS
ckopoctu [ aBroOyca oT BpemeHu t. Ompenenure 1o
rpaduKy TyTh, MPOHACHHBIA aBTOOYCOM B HHTEpBaJe
BPEMEHU OT
600 tl=0cmot2=50c. OK5
v, ey
FLil
0 10 20 30 40 50 60 70 B0 90 100 ke
Otser: M.
JIOKOMOTHUB, JABWXKYIIMHCA CO CKOPOCTbIO 2 M/C U
UMEIOIMA Maccy 3 T .CHEIUIIETCS € HEMOJABUYKHBIM
BaroHoM macco 1 1. HaliTu CKOpOCTh JIOKOMOTHBA C
15 BaroHOM II0CJIE CLIEIUIEHUS. OK1
Ortger: Mm/c
MoMeHT cuilbl, JEUCTBYIOLIEH Ha pblYar CIpaBa, paBeH
60 H - m. CneBa Ha prruar neiictByer cuia 80 H. Kakum
0,75 JOJDKHO OBITH  TUIEYO J1eBOM cuibl, 4ToObl phryar | OKI
HaXOJUJICS B PABHOBECUH?
Orser: M.
B wmwiuuape mox mopumiHeM HaxoauTtcs aproH. ['a3
pacmmMpuiIcs IpHU MOCTOSIHHOM JaBJIEHUH, [PU 3TOM €ro
15 BHYTpEHHSIsI dHeprusi yBenumumiach Ha 6 k/[x. Kakoe
KOJIMYECTBO TerIoThl coobmmnu razy? KommuectBo | OKI1
BELIECTBA ra3a NOCTOSHHO.
Otser: kJx
Huddysus s7o...
A. ®usnyeckoe Teno
B b. ®u3nueckas BenuunmHa OK5

B. ®usnueckoe sBieHue
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10

B xkanopumerpe nHaxomutca ml= 0,5 Kr BoAsl IpH
temneparype t1= 10 °C. B Boay monoxwiu m2 = 1 kxr
npna npu temmeparype t2 = -30 °C. Kakas temnepatypa
YCTaHOBUTCS B KaJIOPUMETPE, €CITU €ro TETNIOEMKOCTHIO
MO>KHO TpeHeopeyb?

Orser: °C

OK2

11

[Ipn BHIMONHEHWUW [OMAITHETO 3aJaHUS B BUJC
HKCIIEPUMEHTA CTYACHT MPOBEN OIBIT

Ha noBepXxHOCTb BOJIbI OCTOPOMKHO MOJOKUJ TUTAIIMS
ne3Bue Oe3omnacHoi OpuTBbl. [louemy je3Bue miaBaer?
1.JIe3Bue 6e30macHO¥ OpUTBHI UMEET TUIEHKY

2.Boga wumeer IUIEHKY 3a CYET MOBEPXHOCTHOTO
HaTSHKEHUS

3.JIe3Bue 6e30macHO OPUTBBI CMAaUMBAETCS BOJOM.

OK1

12

(3£0,1)

[T T

Otger: ( + ) H.

OK3

13

Uucno ABoraapo — 3To

1.1c10 MOJIEKyYJ B OJTHOM MOJIE BEIlleCTBa

2.1MCI0 MOJIEKYJ B OJHOM KHMJIOTpaMM€ BEIlEeCTBa
3.Ywuciio MoJIeKys1 B OTHOM METpPe KyOMIEeCKOM.

OK1

14

16,2

I[Ba MaJICHBKHUX mapmca C OJUMHAaKOBBIMH MaCCaMH T,

paccTosiHue MEXAy KOTOPHIMUA PABHO T, IPUTATUBAIOTCS

Jpyr K Ipyry ¢ I'paBUTAalMOHHBIMU CHJIAMU, PaBHBIMU

o moxayiro 0,9 mH. KakoB Moayiib cui

TPaBUTALIMOHHOIO NMPUTSHKEHUA IBYX APYTUX LMIAPUKOB,
I

€CJIM Macca OJJHOTO 4T, Macca JIpyroro 2,
r

a PacCTOSIHHE MEXTy MX IIECHTPaMH 3 ?
OrtBer: oH.
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JlomoaHuTe
B ckenere denoBeka Bce KOCTH, UMEIOIINE CBOOOTY

JIBUKCHUSI, SIBIISTIOTCS (B ueperie, B CBOJIC
15 2 CTOTIbI, B IO3BOHOYHUKE). OK1
1.Becamu
2.Ppryaramu
3.Ilmeuom
Bo ckosbko pa3 yMEeHBIIUTCS aOCOIOTHAS TEMIIEpaTypa
HEOHa, €CIIM CPEIHEKBAIpaTHUHAs CKOPOCTH TETLJIOBOTO
16 16 JBUKEHMS €70 MOJIEKYJI YMEHbIINUTCA B 4 paza? OK3
OtBer: B pas(-a).
[Ipu cxxatuu 8 T renus MNPy MOCTOSTHHOM JIaBIICHUU
BHEITHHE CUJIbI coBepiin padoty 1600 J[x. Kakoe
17 4000 KOJIMYECTBO TEIUIOTHI OBLIIO TIEPEIaHO TIPH 3TOM T'a30M OK5
OKpYKaroluM Teinam?
Ortser: Jx.
®opMyia MOITHOCTH:
A my®
N=- - — E, =
N p=mv F=ma K 2
18 A A. b. B. I. OK5
Kak n3aMeHuTCS 1aBieHue uIeanbHOro ra3a mpu
nepexojie u3 coctosiuus 1 B cocrosiaue 2 (cm. Puc.2)?
vV, M
19 | VBemuuures
_____ K 1.2
0 T, K OK3
Puc. 2
Kakoe konm4yecTBa BelecTBa COAEPKUTCA B 8
rpammax Bojiopoaa?
20 4 Otser: MoJIel OK7
®dopmyna ans pacuéra 06bEMa Tena:
21 2 1.S =n-D?*4
2V=m/p OK4
30=S/t
Bnaxnocts 3710...
1.ChIpoCTh B TOMEIICHUH
2.CoaeprkaHue BOJSHOTO Mapa B BO3AYXE
22 2 COCTOSIHME MOT0/IbI TTOCIIE JOK/Is OK6

3.CocrosiHue, korja Habro1aeTcss 00pa3oBaHue
KaIleJIEK BOIBI
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23

WneanpHpIilt ra3 — 370...

1.JIr060i ra3, ecinu ero paccMaTpuBaTh B
MOJICKYJIIpHOH (hU3UKE

2.Bce nervaiimue ra3sl U3 U3BECTHBIX B HACTOSIIEE
BpeMsl

3.Dusnueckast MOJIEIb ra3a, B3auMOJICHCTBUE, MEKITY
MOJIEKYJIAMH KOTOPOTO MPEHEOPEKIMO MAJIO
5.PeanbHblii Ta3, n3ydyaemblil B PU3UKE UM XUMHA

OK5

24

JlononHuTe:

Monekyna — 210.......

1. HauMmenras yactuia

2.HanMenrplasg ycTolunBasi 4acTUIla BEIIECTBA
3.HauMenb11asi yCTOMYMBAS YaCTUIA BEIIECTBA,
001a1ar0111as] €0 OCHOBHBIMU XMMHUYECKHUMU
CBOMCTBaMH

4.YacTuia, cocTosias U3 aTOMOB

OK5

BapuanT 2

HomMm
ep
3a1a
HU

[IpaBunbHBII
0TBeT/ DTaJOH
OTBETa

Coneprkanue Bompoca

K
OK

Makcum
aJlbHOE
BpeMsl
BBITIOJTHE
HHS
3aJlaHus
(MuH.)

150

MoOMEeHT cuiibl, ACUCTBYIOLIEH Ha pblYar CJIeBa, PABEH
75 H - M. Kakyro cwiry HEoOXOAMMO TPHIOKHUTH K
pBIUary crpasa, YTOObl OH HAaXOJWJICS B PaBHOBECHH,
ecnu €€ meyo paBHo 0,5 m?

Orser: H.

OK1

15

B munuuape mox mopirHeM HaxoauTcs aprod. [a3
pacmMpwics MpH MOCTOSHHOM JaBJICHHH, COBEPIIHB
pabory 6 kJlx. Kakoe KOMHMYECTBO TEIUIOTHI
coobmunn razy? KonmuecTtBo BemecTBa rasa
MOCTOSTHHO.

Ortser: KJ[x.

OK2
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WneanbHeril ra3 coBepmmi padory, pasayto 300 k.
[Ipu 3TOM €ro BHYTpEHHSISI YHEPTUsl YMEHBIIIIACH Ha

0 300 Ix. B aTom mporecce ras:
Ortser: JIx. OK1
Tennosas mammua ¢ KIIJ[ 50% 3a nmkn pabGoTsl
OTJIaeT XOJOIMJIBHUKY KOJHYECTBO TEILIOTHI, PaBHOE
200 Jx. Kakoe xommyecTtBO TemioThl 3a 1mukia | [IK 1.2
400 II0JIy4aeT MallliHa OT HarpeBaTess? OK3
Otser: JIx.
F.,,.H
2 ____| = i '7
1,5 i
1 1
0’5 /.é |_ ‘ I —
0.25 001234567 8N,H OK5
Ha rpaduke mpuBeneHa 3aBUCUMOCTh MOMIYJSI CHJIBI
TPEHHSI CKOJBXKEHUS OT MOIYJS CHIBI HOPMAaThbHOTO
nasienus. Onpenenute KodHUIMEHT TPEHUSI.
Otser:
Ha pucyHke mpencraBieH rpaduK 3aBUCUMOCTH
MOJIYJSl CKOPOCTH V TPY30BHKa OT BPEMEHH t.
Onpenenure 1o rpaduKy MyTh, MPOUICHHBIN
aBTOOYCOM B MHTEpBaJIC BPEMEHH OT
tl =40 ¢ no t2=100 c.
750 me OK1
20 - R S
15_
5| ’
0 10 20 30 40 50 60 70 80 90 100 ;¢
Otser: M.
CpenHsisi ~ KMHETHYECKash OHEPrHsl  XaOTHYECKOTO
TETUTOBOTO JIBM)KEHUSI MOJICKYJI HEOHA YBEIMYHIACH B
300 3 paza. Omnpenenute HaYadbHYIO TEMIIEpaTypa rasa, OK1

€CJM ero KoHeuHas temmeparypa pasHa 900 K.
Otser: K
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2p,
Py |
0 T; 21, T OK1
8 30 Ha pT-guarpamme 1nokaszaH npouecc HW3MEHEHUS
COCTOSIHMSI 6 MOJIb HI€alIbHOTO raza. B aTom mpoiecce
ra3 mojy4dus KOJUYECTBO TEIUIOThI, paBHoe 30 kJ[x.
Onpenenvure U3MEHEHNE BHYTPEHHEN SHEPIUU Tra3a.
Ortser: kJIx
Kucnopon naxomutcesa B cocyae BMecTuMocTbio 400 11
nop nasieHueM §8,3-105 Ila mpu temneparype 320 K.
9 4 Yemy paBHa Macca kuciopoaa? OK5
OtBer: KT
B Oamnone HaxoauTcs Tra3, KOJIUYECTBO BEIIECTBA
KOTOporo paBHo 6 Moab. Ckoiapko (IpUMEpHO)
MOJIEKYJI Ta3a HaXxouTcs B Oamione?
10 36-1023 OrtBeT: OK2
OtHomieHHE CKOpOoCcTH  aBTOOyca K  CKOPOCTH
JISTKOBOTO aBTOMOOMJIS
v 1
Uz = 3
M 0 1 7200 K OKl
acca aBTtoOyca ml = kr. KakoBa wmacca
11 1500 4

JIETKOBOI'O aBTOMO6I/IJ'Iﬂ, €CJIM OTHOIICHUE HMITYJIbCa

aBTOO0yca K MMIYJbCY JISTKOBOTO aBTOMOOHJISI PaBHO
1,67
Orser: KT.
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12

A-3
b-2

YcTaHOBUTE COOTBETCTBHUE
Hedopmaruun
A. Cxarue 1.1es,

TYJIOBUIIE,
KHUCTHU PYK.

B. U3ru6 2 .I103BOHOYHUK,
Ta30BbBIC KOCTH,
KOHCYHOCTH.

B. Kpyuenue 3.1103BOHOYHUK,
HWDKHUE
KOHEYHOCTH,
CTYIHSI

A b B

OK3

13

80

Ha pT-guarpamMe mokazaH mOpoLEecC HW3MEHEHUS
COCTOSIHMSI MJI€aJIbHOTO OJHOATOMHOro rasa. B xoze
ATOTO TpoIiecca Ta3 COBepIIHJI pabory, paBHyl 80
k/x. Kakoe K0iM4uecTBO TEMI0THI MTOIYYHII Fa3 B 3 TOM
Ipoliecce, eCIU €ro Macca He MeHseTcs?

T

Tﬂ R - e

0 Vo 2V, V

Otser: kJx

OK1

14

50

ABToMOOMIL Maccor 1000 Kr aBUKETCS paBHOMEPHO
110 MOCTY Ha BbicoTe 10 M HaJ MOBEPXHOCTHIO 3EMIIH.
Cxopocts aBTomoOuns 10 wm/c. Yemy paBHa
KUHETUYecKasi SHepIrusi aBTOMOOUJIsS?

Ortser: kJx

OK5

15

10

Teno maccoit 2Kkr mepeMemaercss mo MepoxoBaTON
TOPU30HTAJIBHOM MOBEPXHOCTH.

KoadhdunmeHT TpeHus Mex 1y TeJI0M U TOBEPXHOCTHIO
0,5. Kakyro paboTy coBepmiaer HaJi TEJIOM CHIIa
TPEHMsI, KOT/1a TEJNO IpoXoAuT paccrosiHue 1 M? g =10
Mm/c2.

Ortser: Jx.
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Kakas popmyna oObsCHSIET TO, UTO TPU OOIBIINX
CKOpOCTSIX aBTOMOOMJIb MHOT/Ia «3aHOCHUT) Ha

OBOpOTax?
16 3 1.P=mv OK3
S
2.0=t
3. F=mv2/R
[TapunanpHOE€  JaBieHHWE  BOASHOTO Mapa Ipu
temneparype 30 °C paBuo 0,212 klla. Kakosa
OTHOCHUTEIIbHAsI BJIQXKHOCTh BO3/lyXa, €CIU JIaBIICHUE
17 S) HACBIIICHHBIX I1APOB IIPU 3TOM TEMIIepaType PpPaBHO OK5
4,24 xI1a?
Otser: %
SIBIICHUE
18 Wueprus s7o0. ..... , @ THEPTHOCTH 3TO .......
BEJIMYMHA. OK5
Bribepure npubopbl s OnpenencHHsl BIaKHOCTH
IIcuxpomerp, | Bo3ayxa.
19 | rurpometp JunamomeTp, Becbl, BOJAbTMETp  mcuxpometp, | I[IK 1.2
TUTPOMETP, AMIIEPMETP OK5
HenocpeacTBEHHBIM ~ ONBITHBIM  MOATBEPIKIECHUEM
CYIIIECTBOBAHUS aTOMOB M MOJICKYJI SIBJISIETCS
1) wHabmogeHWE ¢ TIOMOIIBIO  ONTHYECKOTO
20 1 MHUKpOCKOIIa OK7
2)  muddysus
3) dotorpadusa, TOIy4YeHHAas C  TIOMOIIBIO
MHUKPOCKOIIa
3a HOJb rpagycoB, no wmkaine lleabcus, mpuHsATa
TeMIeparypa. ..
21 1 Taguus npaa OK4
3aMmep3aHus pTyTH
Kunenus soasl
JIrobas ycioBHas Temmneparypa
[IpounTaiite U BCTaBbTE HA MECTE MPOITYCKa CIOBO:
22 | xonebarenbHO | MICTOYHMKOM 3ByKa SIBIISCTCS NIBIOKEHUE OK6
c TCII.
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23 OpOYHOBCKUM

JIOIOTHUTE:

XaoTnyeckoe ABMKECHUE YacCTHII,
JKHJIKOCTSIX 1580071 rasax,
CTOJIKHOBEHHSIMU c

Ha3bIBACTCA

B3BCIICHHbLIX B
00yCIIOBICHHOE
MOJIEKYJIaMHU

OK5

24
PaBHOYCKOpPEH
HBIM

[IpamonuneitHoe NBIDKECHUE C

YCKOpPEHHEM, TpU KOTOPOM  MOJIYJb
YBEIUYHBACTCSI, HA3bIBACTCH ...

A. paBHO3aMEIJIEHHBIM

B. HepaBHOMEpHBIM

b. paBHOYCKOpEHHBIM

MOCTOSTHHBIM
CKOPOCTH

OK5

Ipuiio:xkenne E DTajloHbI 0TBETOB K 32JaHUSIM MPOMEKYTOYHOM aTTeCTALMH IK3aMeH 2

cemecTp
BapuanTt 1

Homep | IIpaBuib
3aJaHu HBIN

P oTBeT/
OTaloH
OTBETA

Conepxanue Bopoca

OK
IIK

Maxkcuman
BHOE
BpeMsl
BBITIOJIHEH
Hst
3aJIlaHns
(MuH.)

Mstunk maccoii 0,2 Kr, OpOIIeHHBIM BEPTUKATBHO BBEPX,
JIOCTUT MaKCHUMaJbHOU BHICOTHI 7 M. Kakoi kuHeThdye-
CKOW 2Heprued olmaman MsIYMK cpaszy mociie Opocka?
ConpoTuBJICHHEM BO3lyXa IPeHEOpEYb.

Ortser: Jx

OK1

90

B 3akpeitom cocyne mpu temneparype 373 K mnon
MOPUIHEM HAXOAMUTCS BOASHOM map nox AasieHueM 30
klla. Kakum craneT gaBieHue napa, €ciu, COXpaHsis ero
TEMIIepaTypy HeM3MEHHOM, 00bEM napa yMEHBIINUTH B 3
paza?

OrtBer: klla.

OK?2

Konpaencarop, 3apspkKEHHBIN 10 pa3HOCTH MOTEHIMAIOB
20 B, B mepBbIi pa3 MOAKIIOUMIM K KaTyLIKE C
MHIYKTUBHOCTBIO 5 MKI'H, a BO BTOpOil — K KaTylike ¢
uHaykTtuBHOCThIO 20 wMkI'H. KakoBo oTHOmIEeHHe

. T
NEpUOOB KOJIEOaHUI 3HEPTUU KOHJIEHcaTopa T—z B
1

atux JBYyX ciaydaax? IlotepsiMmu sHeprum B KOHTYpE
npeHeopeyb.
Orser:

OK1

aTom
apa U
4 AIEKTPO
HOB

J1OTOTHUTS:
Monens aroma ToMcoHa 3akJIrOo4aeTcsl B TOM, 4TO....
COCTOHUT H3.... 1 ......

OK3
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600

Ha pucynke npezacrasiieH rpaduK 3aBUCHMOCTH MOJTYJIS
ckopoctu [ aBToOyca ot Bpemenu t. Ompexpenurte 1o
rpaduKy myTh, MPOHACHHBIA aBTOOYCOM B HHTEpBaJe
BpemeHu oT t1 =0 c g0 to; = 50c.

U m/ey

01 X 3 40 0 &0 0 B0 90 10 be

OrtBerT: M.

OK5

Ha mudpaknuonnyro pemérky, nmeroniyro 500 mrpu-
XOB Ha | MM, IepHeHANKYISIPHO €€ MOBEPXHOCTU Maja-
€T Y3KHUH JIyd MOHOXPOMAaTUYECKOTO CBETa 4YaCTOTOM 5 -
10% I'm. Kaxkos MaKCUMAIILHBIA MOPSIIOK
TUGPaKIUOHHOTO  MaKCUMyMa,  JIOCTYIHOTO  JUIS
HaOmo1eHus?

Orser:

OK1

0,75

MOMEHT cHJibl, IEUCTBYIONIECH Ha phlYar crpaBa, paBeH
60 H - m. CneBa Ha prruar neiictByer cuna 80 H. Kakum
JOJIKHO OBITH IJIEYO JIEBOM CHJIBI, YTOOBI pblyar Haxo-
JIUJICSL B PaBHOBECUU?

Orser: M.

OK1

15

B mwmnape nox nopuHeM Haxoaurtcs apros. I'as pac-
IIUPHWICS TPU TOCTOSTHHOM JIaBJICHWH, TIPU ITOM €ro
BHYTpPEHHSs1 3Heprus ysenuumiach Ha 6 k/[x. Kaxoe
KOJMYECTBO TEIUIOTHI coobmum razy? KommuecTBo
BEIIESCTBA r'a3a IIOCTOSHHO.

Ortser: kJIx

OK1

QDapaneit

Ero dammus cBsizana ¢ caMbIM JUTUTEIIBHBIM SKCTICPH-
MCHTOM U HOI[apI/IBI_HI/IM I-IG.HOBG‘-IGCTBy BHGKTpI/I‘-IeCKyIO
SHEPTHIO

1. Mennenecen

2. @apaneit

3. INanniei

OK5

10

2,5

Onpenenure CUILy TOKA, TEKYIIEro MO MPOBOAHUKY, €C-
mu 32 40 ¢ yepe3 Hero npoitaér 3apsn 100 K.
Orser: A.

59
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11

[Ipy BBINOJHEHUHM IOMAIIHEro 3aJaHus B BHIE DKCIIE-
pUMEHTA CTYAEHT IIPOBET OIBIT

Ha noBepxHOCTb BOABI OCTOPOYKHO ITOJIOXKHJI IUTAIIMS
ne3Bue Oe3omnacHoi OpuTBbl. [louemy je3Bue miaBaer?
1.JIe3Bue 6e30macHO¥ OpUTBHI UMEET TUIEHKY

2.Bona umeer miuéHKy 3a C4ET MMOBEPXHOCTHOI'O HATs-

OK1

10

12

(310,1)

A

OK3

13

Kaxkoe o0pa3yercs u3oopaxkeHue B mJI0CKOM
3epkaJie?

1.M300paxxeHne MHUMOE, IPSIMOE, CHMMETPUYHOE,
pPaBHOE 110 pa3Mepy MPEAMETY.

2.M300paxkeHre JeHCTBUTEIBLHOE, MPSIMOE,
CUMMETPUYHOE, PaBHOE IO pa3MepPy MPeIMETY.

OK1

14

16,2

JlBa MaJleHbKMX IIAapUKa ¢ OAMHAKOBBIMH MaccaMH T,
paccTosiHUE MEXAY KOTOPBIMU PaBHO [, IPUTATUBAIOTCS
Jpyr K APYry ¢ IPaBUTAl[MOHHBIMU CHUJIAMH, PAaBHBIMU
no monynro 0,9 nH. KakoB Monynp cuil rpaBUTalMOH-
HOT'O IPUTSKEHUS ABYX APYTHX HIAPUKOB, €CIU Macca
OJIHOTO 4T, Macca JIpyroro =

r
a pacCTOSIHHE MEX/Y UX LCHTPaMH 7

OrtBerT: nH.

OK5

15

JlomoaHuTe

B ckenere dyemoBeka BCE KOCTH, MMEIOIIHE CBOOOTY
IBIKEHUS, SIBISIOTCS (B uepemne, B CBOJIE
CTOTIBI, B TIO3BOHOYHUKE).

1.Becamu

2.Prraaramm

3.I1neuom

OK1

60




Bo ckonbko pa3 yMeHbIIUTCS aOCONIIOTHAS TEMIIepaTypa
HEOHA, €CIId CPeAHEKBaJApaTUYHAsE CKOPOCTh TEIJIOBOTO

16 16 JBIDKEHUSI €TO MOJIEKYJ YMEHbBIIUTCS B 4 pa3a?
OrBeT:B __ pa3(-a). OK3
IIpu cxatum 8 r renusa Impu IIOCTOSHHOM JaBIEeHUU
BHeIIHWe cuiabl coBepmuau pabory 1600 Ix. Kakoe
17 4000 KOJINYEeCTBO TEIIOTHL OBLIO IepesaHo IIPU 9TOM I'a30M OKS
OKpPY>KaIOLIVM TejlaM?
OrTser: k.
Kakne uCTOUHHKM TOKA IPUMEHSIOT B aBTOMOOMIE?
1.I'eneparop nmepeMeHHOTO TOKa
18 3 2.I'enepaTop NOCTOSIHHOTO TOKA OK5
3. AKKyMyJISITOp
JnuHa BodHBI KENTOro cBera npuMepHo B 1,5 paza
19 1,5 OoJIbIIe JUTMHBI BOJHBI (PUOJIETOBOTO CBeTa. BO CKOJIBKO
pa3 sHeprus (POTOHA BOJHBI KEITOTO CBETa MEHBIIE OK5
sHepruu (GOTOHA BOJIHBI (PHOJIETOBOTO cBETA?
OTBeT: B pas(-a).
+q
BHU3 | B 1pex pepmmmax pomba pacmonokeHb TOUEUHBIE 3a-
20 psiel 4+, OK7
-2q u +q (q > 0). Kyzna HanpaBieHa OTHOCUTEIbHO pH-
CyHKa (BBepX, BHU3, BIIEBO, BIIPaBO, OT HAOIIOAATENS, K
HaOJIIOaTeII0) KyJIOHOBCKas cuia F, aeiicTByromas Ha
OTPHUIATENIbHBIN TOUYeUHbIN 3apsn -Q, moMemEHHbINH B
IEHTP ATOro pombOa (cM. pucyHOK)? OTBET 3amlMIINTE
CJIOBOM (CJIOBamH).
Orser:
21 2 ®dopmyna mis pacuéra 00bEMa Tena: OK4
1.S =n-D%4
2V=m/p
3u=S/t
orpanny | JIuH3a-3TO TENO,........ c(hepUIECKUMH ...... OK6
22 €HHOE
MTOBEPXH
OCTSIMHU.
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BbipbiBaHuE 3JIEKTPOHOB C TIOBEPXHOCTH METAIJIOB
Ha3bIBACTCH. .... ...

BapuaHTbl OTBETOB:

1.UaTepdepenms

2.®oroaddexr

3.OnexTponun3

OK5

24

JomonuauTe:

[osiBnenne panyru Ha HeOe OOBSACHSET SIBICHHE...
CBETa

Bapuantsl 0TBETOB:

1.Anepuus.

2. lucnepcus

3.Unrepdepennus

OK5

Bapuant 2

Howmep
3a1aHU
s

[IpaBuib
HBIN
oTBeT/
OTanoH
OTBETA

Coneprkanue Bompoca

IIK
OK

Maxkcumain
BHOC
BpeMs
BBIIIOJIHEH
ust
3aJlaHus
(MuH.)

150

MoOMEHT cuibl, JEHCTBYIOLIEH Ha pblyar ClIeBa, paBeH
75 H - m. Kakyro cury He0OXOIUMO MPUIIOKHUTH K PhI-
yary crpaBa, 4ToObl OH HaXOJHJICS B paBHOBECUH, €CIIU
€€ meyo pasHo 0,5 m?

OtBeT: H.

OK1

15

B nmnunape non nopumHeM Haxoautces apros. I'a3 pac-
IMIMPHJIICS NPH NTOCTOSTHHOM JIaBJIEHUH, COBEPIINUB pabo-
Ty 6 k/[x. Kakoe Kolm4ecTBO TEIIOTH COOOIINIH ra3y?
KonngecTBo BemiecTBa raza NoCTOSHHO.

OtBer: KkJ[x.

OK2

25

210
10 MKT pagnoakTUBHOI'O U30TOIA MOJOHUS B4 Po yaxo-

JSATCS B TepMETUYHOM KoHTeuHepe. Kakas monst simep
aTOMOB TMOJIOHUS (B MpPOLEHTaX OT NEPBOHAYAIBHOTO
yucia sifiep) OcTaéTcsl HepaclaBIlIecsl yepe3 MHTepBal
BPEMEHHU, PaBHbIM JIBYM MEPUOIaM MoJrypacmnaaa?
Otser: %.

OK3

1,2

JIBa pojia 3aps10B, CYIIECTBYIOIINE B IMPUPOJIC
1. ITosIOXUTENBLHBIH

2. OTpuuarenbHbIi

3. HeitrpanbHblit

OK3
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0.25

F.,,H
2 1]
1,5

1

0,5 ._/..4 ‘_

0 12345678NH
Ha rpaduke npuBeneHa 3aBUCUMOCTb MOJYJISI CHITBI
TPCHUS CKOJILXKXCHUA OT MOAYJIA CHJIBI HOPpMAJIbBHOT'O
nasneHus. Onpeaenure KodPpPUIMESHT TPEHUSI.
Otser:

\ [
\

OK5

750

Ha pucynke npezacrasiieH rpaduK 3aBUCHMOCTH MOJTYJIS
CKOpOCTH V Tpy30BUKa oT BpemeHu t. Ompenenure mo
rpaduKy myTh, MPOHACHHBIA aBTOOYCOM B HHTEpBaJe
BPEMEHHU OT

t1=40 ¢ mo t,=100 c.

v, M/Cy
20+ = PR T,

15—
ob——+ L1

[ —

0 10 20 30 40 50 60 70 80 90 100 tc

OrtBerT: M.

OK1

300

CpenHsiss KHHETHYECKask SHEPrHs XaOTHYECKOTO TerIo-
BOT'O JIBIDKEHUSI MOJIEKYJI HEOHA yBelu4Miach B 3 pasa.
OmnpenenuTe Ha4aIbHYIO TEMIepaTypa rasa, €ciid €ro
KOHe4Has Temneparypa pasHa 900 K.

Ortser: K

OK1

30

0 s o T
Ha pT-nuarpamme nokasas npounecc U3MEHEHHs COCTO-
aHusA 6 MOJIb MAeadbHOro ra3a. B sToM mporecce ras
MOJIy4nJI KOJMYECTBO TEIIOTHl, paBHOoe 30 k. Omnpe-
JIEJIATE U3MEHEHNE BHYTPCHHEW DHEPIUy Tasa.

Ortser: kJIx

OK1
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0,5

Kongnencarop, 3apsukE€HHBIN 10 pPa3HOCTH MOTEHIMAJIOB
40 B, B mepBbIil pa3 NOAKIIOUMIN K KATYyIIKE C MHIYK-
TUBHOCTBIO 40 MKI'H, a BO BTOPOM — K KaTyIlKe C UH-
nykTuBHOCTBIO 10 MKI'H. KakoBO oTHOIIEHHE NEpHOI0B
KoyeOaHMil SHEPIUM KATyIIKH MHIYKTUBHOCTH — B
atux JByX ciaydaax? IlotepsiMmu sHeprum B KOHTYpE
npeHeopeyb.

OrtBerT:

OK5

10

Ha mudpakumonnyio pemérky, umeromyto 300 mrpu-
XOB Ha | MM, IEpIEHANKYISIPHO €€ MMOBEPXHOCTH Taja-
€T y3KUH JTyd MOHOXPOMATUYECKOTO CBETa YacTOTOM 5,6
. 10% I'm. KakoB MakCUManbHBI  MOPSIOK
TUQPAKIIUOHHOTO  MaKCUMyMa,  JIOCTYITHOTO  JUIsI
HaOJIrONeHN?

Ortser:

OK2

11

1500

OTHoOIIIEHUE CKOPOCTH aBTOOYCa K CKOPOCTH JIETKOBOTO
aBTOMOOWJIA

v, _ 1

Us 3

Macca aBToOyca m; = 7200 kr. KakoBa Macca J1IerkoBo-
T0 aBTOMOOWJIS, €CIIM OTHOIICHHE UMITYJIbCa aBTO0yca K
HUMITYJIBCY JIETKOBOTO aBTOMOOMIIS paBHO 1,67

Otser: KT.

OK1

10

12

YcTaHOBUTE COOTBETCTBHE
Jedbopmaruu
A. Cxarne 1.Ies,

TYJIOBUILIE,
KHUCTHU PYK.

b. U3ru6 2.I103BOHOYHUK,
Ta30BbIE€ KOCTHU,
KOHEYHOCTH.

3. I103BOHOYHUK,
HIDKHHAC
KOHEUYHOCTH,
CTYIHS

B. Kpyuenue

A b B

OK3
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13

80

Ha pT-guarpamme mokaszaH mporiecc U3MEHEHHsSI COCTO-
SHHUS MJICAJTbHOTO OJHOATOMHOTO Ta3a. B Xome 3Toro
mpoiiecca ra3 coBepimi padory, paBayio 80 k/x. Ka-
KO€ KOJMYECTBO TEIUIOTHI MOJYYHII a3 B 3TOM IPOIIeC-
ce, eClIM ero Macca He MeHseTcs?

T

Tﬂ R - e

0 Vo 2V, V

Otser: kJx

OK3

14

YenmoBek OACT B U3OJUPYIOIIHUE TIEPYATKU U
ootunku. Kakas dopmyna wcnonb3yercs s pacuéra
CHUJIBbI TOKA?

1.1 = ER nepuatok + Rrena + R6oTuHOK

_E E E
2 0=+ o

3.1=2

R

OK5

15

180

[TnaBkuit mpenoXpaHUTEIh PO3ETKH OOPTOBOM AIEKTPO-
ceTu aBTOMOOWIS ¢ HampspkeHueM 12 B cHaOxéH
Haanucero: «15 Ay». KakoBa MakcuMmanbHas cyMmapHas
MOITHOCTb JIEKTPUYECKUX MPUOOPOB, KOTOPHIE MOXKHO
OJIHOBPEMEHHO BKIIIOUUTH B 3Ty PO3€TKY, YTOOBI Mpe1o-
XPaHUTENb HE pacIlyIaBUIICs?

Orser: Br.

OK1

16

Kakas ¢opmyna oObACHSET TO, YTO MpH OOJBIIUX
CKOpOCTSIX ~ aBTOMOOWJIb  HMHOIJA  «3aHOCHT»  Ha
OBOpOTax?

1.P=mv

OK3

17

12

B ToHKOM  pacceuBarwlled  JIMH3E  IIOJIy4E€HO
yMeHbIIEHHOE B 4 pa3a H300pakeHHe IMperMeTa.
Onpenennte MOaylb (DOKYCHOTO PACCTOSHHUS JIMH3HI,
ecid  u300pakeHHe  MpeIMeTa  HaXOAWUTCS  Ha
paccrostauu =9 cM OT JTHH3BL

Orser: CM.

OK5
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HNuepuus oro...... , @ THEPTHOCTB JTO .......

SIBJICHUE OK5
BEJIMYMH
a.
T anbBaH BriOGepure mnpuéopbl A1 HAOJWOIEHHUS] SIBJICHHS
JICKTPOMATHUTHON MHAYKIMH
19 OMETp, P AYKI OK5
ATy AMIiepMeTp, BOITBTMETP, TaTbBAHOMETP, OMMETD,
—— KaTyIllIKa UHIYKTUBHOCTHU, AYyTro0Opa3HbIii MarHur,
MOJIOCOBOM MarHur.
BHOCTH,
MOJIOCOB
oi
MarHuT
HenocpencTBEeHHBIM OMNBITHBIM MOJITBEP)KIEHUEM CY-
[IECTBOBAHUSI AaTOMOB U MOJIEKYII SIBIISIETCS
1) HaGII0/IeHNE C TTOMOIIBIO ONITHYECKOT0 MHUKPOCKOTIA
20 1 2)  muddysus OK7
3) dbororpadusi, moaydeHHAs ¢ TOMOIIBIO MUKPOCKOIIA
21 dorordhdext HaOmOgaeTCs  MOM ACHCTBHEM OK4
yaeTpad | U3MydeHus
HOJIETOB
oro
[IpounTaiiTe 1 BCTaBbTE HA MECTE MPOITYCKa CIOBO:
22 kojiebate | VICTOUHMKOM 3BYyKa SIBIISETCA NIBIOKEHUE OK6
JTBHOE Te.
JlomoIHUTS:
XaoTnueckoe MABW)KCHHE YACTHII, B3BCUICHHBIX B
23 OpOYHOB | KUJIKOCTSX W rasax, 00yCIIOBIICHHOE OK5
CKUM CTOJIKHOBEHUSMU C MOJIEKYJIaMU
Ha3bIBACTCS
Yucno mporonoB (Z) wu uucmo HerrtpoHoB (N) B
1
u3otore 6bopa 5B paBHoO:
24 2,3 1) Z=5, N=11 OKS5
2) Z=11, N=5
3) Z=5, N=6
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