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1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITIPOT'PAMMbBI YYEBHOI'O

INPEJIMETA
«OVIL09.I1.®usuxa»

1.1 Mecto y4eOHOro mnpeaMera B CTPYKType HNPOrpaMMbl INOATOTOBKH CHENHAJTHCTOB

CpeaHero 3eeHa

VYuebnsiii npeamer «OVYIL. 09.I1. ®usuka» OTHOCUTCA K NpeAMETHOH o01acTu

«EcTecTBeHHBIE HayKu» M LUKy 0011e00pa3oBaTeIbHON MOATOTOBKU

CpEIHEero 3BeHa.

1.2 TpeOoBaHusi K pe3yJibTaTaM 0CBOEHMSI
Pesynpratom ocBoeHust «®Pu3nka» SBISETCS ONpPENENeHHBIH 3Tan chOPMHUPOBAHHOCTU
CIEMYIOMUX OOMUX U MPOPECCUOHATHHBIX KOMITETESHITHN:

CIIELIUAJINCTOB

Kon u HaumenoBanue

I[InanupyemMble pe3yJbTaThbl OCBOCHHS NpeaMeTa

(popmupyembIx
KoMIeTeHIH i Oo6mue IpeameTHbIe
OK 01. JI.2.'otroBHOCTB K | ¥.2.01nuchIBaTh buznueckue
Bri6upats CHocoObI | CAaMOPa3BUTHIO, MIPOIIECCHl U SIBJICHUS, UCTIOIB3YS
pelieHus 3a/1a4 | CaMOCTOATEIbHOCTH U | BEJIMYUHBI: nepeMeleHue,
npodhecCHOHATBLHOM CaMOOTIPEJIEIICHUIO. CKOPOCTh, YCKOPEHHE, HMIYJIbC
NeATeIbHOCTH JI.3. Hammune MOTHBAIIIH K| Tela M CHCTEMBI TeJI, CHIIA,
MPUMEHUTETHHO K | OOy4eHHI0O U JIMYHOCTHOMY | MOMEHT CUUIBI, JIaBJICHHE,
Pa3IUYHBIM Pa3BUTHIO. MOTEHIIMATbHAS SHEpTus,
KOHTEKCTaM J1.4. [lenenanpaBieHHOE | KUHETHYECKAS SHEprus,
pasBUTHE BHYTPEHHEH IIO3ULIMHU | MeXaHMUYECKas JHEPrus, padboTa
JUYHOCTHM HA OCHOBE JYXOBHO- | CHIIBI, LEHTPOCTPEMUTETHHOE
HPAaBCTBEHHBIX LIEHHOCTEN | yCKOpPEHUE, CHla TSDKECTH, CHIa
HapoJl0B Poccuiickoii | ynpyroctw, cuia TPCHHS,
Qdenepalyiyi, HMCTOPUYECKUX U | MOLIHOCTD, SHEPrUs

HAI[MOHATTLHO-KYJIbTYPHBIX
TpagUIUH, dhopmupoBaHUe
CHCTEMBl 3HAYUMBIX IIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYIIIUOHHOTO
MHUPOBO33PEHHUS, MPABOCO3HAHUS,
JKOJIOTUYECKOU KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh 1€ U
CTPOUTH )KU3HEHHBIC TIAHBI.
M.1.0OcBoeHHBIE 00YyYaAIOIIUMHCS

MEXKIPEAMETHBIE  TOHATUS U
YHUBEPCAIbHBIC yaeOHbIE
JeNCTBUS (perynsITUBHBIE,
MO03HABATEINbHBIE,
KOMMYHHMKATUBHBIE).
M.2.CnocoOHOCTb ux
UCTIOJIb30BaHUS B
IIO3HABATEIbHOH ¥ COLMAIILHOU
MPaKTHKE, TOTOBHOCTh K
CaMOCTOSITEIbBHOMY
TUTAHUPOBAHUIO u
OCYIIECTBIIECHUIO yaeOHOMH

B3aUMOJICUCTBUSA Tejla C 3eMieH
BOJIN3U €€ MOBEPXHOCTH, SHEPTHS
yrpyroi aeopManuu Ipy>KUHBI,
KOJINYECTBO TETIOTHI,
abcooTHAsT TeMIieparypa Teda,
pabotra B TEpMOJUHAMUKE,
BHYTPCHHSIS DHEPTHUS UICATBHOTO
OJTHOATOMHOTO  raza, paboTa
U/ICATBHOTO Ta3a, OTHOCUTEIbHAs
BJIIKHOCTh BO3/1yXa,
KoaurmeHT MOJIE3HOTO
JeMCTBUSL UACATHHOTO TETJIOBOTO
JIBUTATEIIS; JIEKTPUYECKOE TI0JIe,
HaNpsKEHHOCTh 3JIEKTPUYECKOTO
NOJsl,  HANPSDKEHHOCTh  TIOJIS
TOYEUHOTO 3apsa WIn
3apsDKEHHOTO IIapa B BaKyyMe H
B JUAJIGKTPHKE,  TOTCHIHAN
ANEKTPOCTATHYECKOTO ToJIs,
pa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBWKYIAS CHJIa, CHJIA
TOKa, HAampsHKeHUEe, MOITHOCTh




NeSITeITbHOCTH, OpraHu3aIH
y4eOHOTO  COTpyIHHYECTBA C
NearorHiecKuMu  pabOTHUKAMHU
U CBEPCTHUKAMHU, K YYacTHIO B
NOCTPOCHUH  HWHIUBUAYAIHHOU
00pa3oBaTeNbHON TPACKTOPHH.
M.3. OBiageHue  HaBBIKAMU
y4e0HO-HCCIIeIOBATELCKOMH,
MPOEKTHOMN Hu COLIMAIbHON
NESITSITBHOCTH.

TOKa, DJICKTPUYECKasi E€MKOCThb
TIJIOCKOTO KOH/JIEHCATOPA,
CONPOTHUBJICHHE Yy4YacTKa ILENu C
IOCJICIOBATCIIbHEIM u
napasuieIbHbIM COEIMHEHUEM
PE3UCTOPOB, SHEPrUs
3JIEKTPUYECKOTO OJIS
KOHJIEHCATOp,  HAMNPSHKEHHOCTh
3JIEKTPUYECKOTO OJIs,
MOTEHIUAN JIEKTPOCTATUYECKOTO
MoJsi, Pa3HOCTh MOTEHIHUAJIOB,
ANEKTPOIBIIKYIIIAS CHIIa,
WHOYKIUS  MarHUTHOTO  TOJs,
MarHuTHBIN MOTOK, cuiia AMIepa,
WHIYKTUBHOCTb,

AJIEKTPOABHIKYILAS cuIia
CaMOMHIYKIINH, JHEprus
MarHMTHOI'O TOJISl IPOBOJHMKA C
TOKOM, PENATUBUCTCKUI
UMIyJIbC,  IOJIHAs  DHEpIus,
DHEprusi  TOKOS  CBOOOJTHOM
YaCTHULBI, JHEPIUs M HMILYJIbC

¢dboTOHA, MACCOBOE YHCIIO U 3apsi]l
A1Ipa, YHEPTHUS CBS3U AIpA.

V.4.0npenensate  HamnpaBicHHE
WHIYKOIUYA ~ MarHATHOTO  ITOJIS
OPOBOJHUKA C TOKOM, CHIIBI

Awmmnepa u cunel JlopeHiia.
V¥.5.Ctpouts n300pakeHue,
CO371aBa€MO€ IIJIOCKUM 3€pKaJIOM,
TOHKOH JIMH30U, U PACCUUTHIBATH
€ro XapaKTEPUCTHUKHU.

V.8. Pematp pacueTHbIe 3a/1a4u C
SIBHO 3aJaHHOM ©  HESIBHO
3aIaHHON (PU3UYECKON MOJEIBIO:
Ha OCHOBAaHWM aHAJIN3a YCJIOBUS

000CHOBBIBAaTh BBIOOp
buznIecKoi MOJIEIIH,
OTBEUAIOLIEH TpeOOBaHUAM
33724, TPUMEHATH (OPMYIIHI,

3aKOHBbI,  3aKOHOMEPHOCTH U
MOCTYNaThl (U3UYECKUX TEOPHid
npu HCIO0Ib30BaHUU
MaTeMaTHUYECKUX METOJIOB
peuieHuss  3agad, IMPOBOAUTH
pacueTsl Ha OCHOBaHUU
MMEIOIINXCSA JAHHBIX,
aHAJIM3UPOBATh PE3yJIbTaThl H
KOPPEKTUPOBATh METO/IbI
pElIeHUs C Y4eTOM MOJIYYeHHbIX
pe3yabTaTOB.

V.9. Pemrate Ka4eCTBEHHLIE




3a7jauy, TpeOyroIre MPUMEHEHHUS
3HAHUN W3 PasHbIX Ppa3ZCIIOB

Kypca  ¢U3MKHA, a  TaKke
UHTErpallMy 3HAHWM U3 JpPYTruUx
PeMETOB €CTECTBEHHO-
HAay4YHOr'o [I[MKJA: BBICTPanNBATb
JIOTHYECKYIO HETOYKY

pacCyKIE€HUN C UCIOIb30BaHUEM
M3Y4YEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEH M (PU3NYECKUX
SIBJICHUU.

V¥.15.1IpumensTh
OCHOBOIIOJIArAr0 e
ACTPOHOMHUYECKHE MOHSATHS,
TEOPHH U 3aKOHBI IS aHAIN3a U
00BSICHEHUS buznyeckux
MIPOLIECCOB, MPOUCXOIAIIUX B
3BE€3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEKTaJaKTUYECKOU cpene;
JIBUKECHHUS HeOECHBIX TEN,
ABOJIIOLMY 3Be3] U BeenmeHHou.
3.1[lonumare ponb (QPUHKKH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOH,
SKOJIOTMYECKOM, COIMAIbHON H
3THYECKON cepax NesTebHOCTH
YeJoBeKa, poiib U MECTO (PU3UKU
B COBPEMEHHOW HAYyYHOU KapTHUHE
MHpA, 3HAYEHHE ONUCATEIbHOM,

CHUCTEMaTU3UPYIOLIEH,
O0OBSICHUTEIIBHOM u
MIPOTHOCTUYECKOM byHKIHI

¢u3nUecKoil TeOpUM - MEXaHHKH,

MOJICKYJISPHOMH buzukn "
TEPMOJUHAMUKH, ponb
buznIecKoit TEOPHUH B

(dbopMUPOBaHUHU MIPEICTABICHHUH O
(bU3UYECKON KapTHHE MUPA.

OK 02
HUcnonb3oBath
COBpPEMEHHBIE CpEACTBA

NOWCKa, aHalm3a |
UHTEPIIPETAIINH
nHpopmanuu, "
UH(POPMAaLIMOHHbIE
TEXHOJIOTUHU TUTst
BBITIOJTHEHUS 3aja4
npodeCcCHOHATbHON
JeSITeIbHOCTH

JI.2.I'oToBHOCTH K
CaMOPa3BUTHIO,
CaMOCTOSATCILHOCTH u
CaMOOTIPEICIICHUIO.

M.3. OsimageHue  HaBBIKAMH
y4eOHO-MCCIIeI0BATEIbCKOM,
MIPOEKTHOMN 51 COLMAJIBHOU
eITEIbHOCTH.

3.2.Paznuuars YCJIOBUS
MPUMEHUMOCTH MoJeen
¢u3nUeCKUX Tel U TPOLECCOB
(stBIICHMIA): WHEepIMagbHas
cucremMa oOTcyera, aOCOJIIOTHO
TBEpAOE TeJIO0, MaTepuaibHas
TOYKa, PaBHOYCKOPEHHOE

JIBIDKCHHE, CBOOOJHOE IajieHue,
abCoIOTHO yrpyrast
nedhopmarnus, a0COJIIFOTHO
yrpyroe u abCoJOTHO HEYIPYToe

CTOJIKHOBEHUS, MOJEIH  rasa,
KUIKOCTH u TBEPJOTO
(KpUCTAJITHYECKOTO) Tena,




WJICaNIbHBINA Ta3, TOUCUHbINA 3apsij,
OJIHOPOJIHOE AJEKTPUUECKOE T0JIe
U OJHOPOIHOE MarHUTHOE MOJId,
rapMOHHYECKHE KoJiebaHus,
MaTeMaTUYeCKUun MasiITHUK,
UJCaIbHBIN MPY>KUHHBIN
MasiTHUK, TApPMOHUYECKHE BOJIHBI,
HUJeaIbHBIN KoIe0aTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJeNel
aToMa, aTOMHOTO  sapa W
KBAaHTOBOM MOJIEJIN CBETA.

3.3. Paznuuath YCIIOBUS
(rpaHUILBI, 00JacTh)
MPUMEHUMOCTHU buznuecKux
3aKOHOB, IIOHHMAaTh BCEOOIIUI
Xapakrtep (byHIaMEHTaIBHBIX
3aKOHOB U OTPaHUYEHHOCTH
HCIIOJIb30BaHUS YaCTHBIX
3aKOHOB.

OK 03

[InanupoBath u
pean30BhIBAThH
coOCTBEHHOE
npodeccuoHanpHOE U
JMYHOCTHOE pa3BUTHE,
PEANPUHIMATETCKYIO
JeSITeTbHOCTD B
npodhecCuoHABLHOM
chepe, UCHOIB30BATH
3HaHUS 10 (HPUHAHCOBOM
IpPaMOTHOCTH B
pa3IMYHbBIX JKU3HEHHBIX
CUTYaIHsIX

JI.3.Hanuuue
o0y4YeHUI0 U
Pa3BUTHIO.
JI.4.11lenenamnpaBiieHHOE pa3BUTHE
BHYTPEHHEH MO3ULHMU JIMYHOCTH
Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LEHHOCTEHN
HapoJ0B Poccutickoit
®enepauny, HCTOPUYECKUX U
HallMOHAIbHO-KYJIBTYPHBIX
TpaauLui, ¢dbopmupoBanue
CHUCTEMBI 3HAYMMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIMOHHOIO
MHUPOBO33pPEHHUS, MPABOCO3HAHMUS,
3KOJIOTUYECKON KYJbTYpBHI,
CIIOCOOHOCTH CTaBUTh I€NIU U
CTPOUTD KU3HEHHBIC IJIAHBI.

MOTUBaIINU K
JJUYHOCTHOMY

M.2.CriocoOHOCTh 170'¢
HUCIIOJIB30BaHUA B
IIO3HABATEIbHOH M COLMAILHOU
MPaKTHKE, TOTOBHOCTh K
CaMOCTOSITEIbBHOMY

IMJIAaHUPOBAHUTIO )41
OCYIIECTBIICHUIO yaeOHOMH
ACATCIIbHOCTH, OopraHu3anun
y4eOHOTO  COTpyJHHMYECTBA C

MEeAarorndecKuMu  pabOTHHUKAMU
U CBEPCTHHKAMH, K YYacCTHIO B
MOCTPOCHUU  WHAMBHUIYAIbHOMN
00pa30BaTeIbHON TPACKTOPHUH.
M.3. OsnmageHue  HaBBIKAMH
y4eOHO-UCCIIeI0BATEIHCKOM,

V.6.1lpoBoguTe  HUCClEIOBaHUE
3aBUCUMOCTH OJHOU (pu3nueckon
BEJIMYHUHBI OT  Jpyrou c
HCIIOJIb30BaHNEM MPSIMBIX
WU3MEPEHHUI, 3TOM
KOHCTPYHPOBaTh YCTaHOBKY,
¢duKcupoBatb pe3yabTaThl
MOJTYy4YEHHOM 3aBUCHUMOCTH
GU3MYECKUX BEIMYUH B BHJE
rpauKoOB ¢ y4eTOM aOCOTIOTHBIX
IIOTPELIHOCTEN U3MEPEHHU,
JIeNIaTh BBIBOJBI IO PE3yibTaTaM
UCCIICIOBaHMUA.

V.7.11poBOauTH KOCBEHHEIE
U3MEPEHUS buznyeckux
BEJIMYMH, MpU 3TOM BBIOMPATH
ONTUMAJILHBIA METOJT U3MEPEHUS,

pu

OIICHUBATh a0COIOTHBIE u
OTHOCHUTEINIbHbIE  TMOTPEIIHOCTH
TPSIMBIX u KOCBEHHBIX
M3MEPEHU.

V¥.17.Cobnionats npaBuia
06e301macHoTo Tpyna npu
MPOBEJICHUN  HCCIICIOBAHUN B

paMKax y4eOHOTO SKCIIEpUMEHTa,
NpaKkTUKyMa U y4ueOHO-
MCCIIEIOBATENILCKOM U MPOEKTHOM
JESTENIbHOCTH C MCIIOIh30BAHHEM
U3MEPUTENIbHBIX ~ YCTPOUCTB H
71a00paTOPHOTO 0OOPYAOBAHMUSL.
V.20.0nuceIBaTh METOJIBI
MOJTyYeHUS HAYYHBIX
ACTPOHOMHUYECKUX 3HAHUMU.

5




MPOEKTHOMN Hu COLIMaIbHON
JIeATEIbHOCTH.
OK 04 JI.2.I'0TOBHOCTH K| VY.12. [TposiBrATH
D¢ dexTuBHO CaMOpa3BUTHIO, OpraHU3aI[MOHHBIE u
B3aMMOJICHICTBOBATh U | CAMOCTOSITEIbHOCTH U | TO3HABaTEJIbHbIE YMEHHUS
paboTaTh B KOJUIEKTHBE | CAMOOIIPEICIECHUIO. CaMOCTOSITEJIbHOTO
1 KOMaHJE M.3. OBnazieHue  HaBBIKAMH | TPUOOpPETEHUsT HOBBIX 3HAHUHM B
yueOHO-UCCIIeIOBATELCKOMH, npoiiecce BBITIOJIHEHUS
MPOEKTHOMN u COIIMAJIBHOW | IPOEKTHBIX u y4aeOHO-
JeATEeIbHOCTH. HCCIIEIOBATEILCKUX PadoT.
V.13.PaGotats B rpymme ¢
WCIIOJTHEHUEM Pa3IUYHBIX
COLIMAJILHBIX POJIEH, IUTAHUPOBATh
paboTy Trpynmbl, palndOHAILHO
pacnpenenartb JesTebHOCTh B
HECTaHJapPTHBIX CUTYaIusX,

OLICHUBATh BKJIAJ KaXIOTO W3
YYaCTHUKOB TPYIIBl B PELICHUE
paccMaTpuBaeMou poOIEeMBbI.

V.16. IIpoBOauTh OMBITHI 1O
MPOBEPKE MPEII0KEHHOMN
TUTIOTE3bI: TUTAHUPOBATH
AKCTICPUMEHT, cobupatb

HKCIIEPUMEHTAIIbHYIO YCTaHOBKY,
aHAIU3UPOBATH MOJTy4YEHHbBIE
PE3yJbTaThl U [ACJIaThb BBIBOA O
craryce MPEeI0KEHHON
TUTIOTE3HI.

OK 05

OcCy1IecTBISITh YCTHYIO
n MACbMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJapCTBEHHOM
SI3BIKE Poccuiickoit
®denepalul ¢ y4e€TOM
0CcOOeHHOCTEH
COILIMAJIBLHOTO u
KYJIBTYPHOTO
KOHTEKCTa

JI.1.0co3Hanmne 00y4YaromuMHCs
pOocCcuicKou TPAKJAHCKOU
UIEHTUYHOCTH.

JI.4.1lenenamnpaBiieHHOE pa3BUTHE
BHYTPEHHEH MO3ULUHU JIMYHOCTH

Ha OCHOBC JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH
HapoJI0B Pocculickon
®denepauv, HUCTOPUYECKUX U

HAIlMOHAJIbHO-KYJIbTYPHBIX
TpaaUITUH, dhopmupoBaHUe
CUCTEMBI 3HAUUMBIX ILIEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYINLHOHHOIO
MHUPOBO33PEHHUS, MPABOCO3HAHUS,
HKOJIOTUYECKOU KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh 1€ U
CTPOUTH KU3HEHHBIE IJIAHBI.

V.1Ananu3upoBaTh U OOBSICHATH
MEXaHWYECKUE  TMpolecchl U
SBJICHUS, HCIOJb3ysl OCHOBHBIE
IIOJIOKEHHUSA U 3aKOHbI MEXAaHUKU

(OTHOCHTEBHOCTD

MEXaHHYECKOTO JIBUKCHHS,
bopMyIbl KMHEMAaTUKH
PaBHOYCKOPEHHOTO  JIBHIKEHWUS,
npeoOpa3zoBanust [ammnes s
CKOPOCTM U  TIEpEeMEIICHHUS,
3akoHbl  HploToHa,  mpUHIMI
OTHOCHUTEIBHOCTH Tanmunes,

3aKOH BCEMHUPHOIO TITOTEHHS,
3aKOHBI COXPAHEHUS UMITYJbCa U
MEXaHUYECKOM DSHEpPruM, CBA3b
paboThl CcHJIBI C U3MEHEHHEM
MEXaHWYECKON DHEPIUu, yCIOBUS
paBHOBECHS TBEPJOTO Teia), MpH
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3TOM HCITIO0JIB30BAaTh
MaTeMaTU4YecKoe BBIpa)XKCHHUE
3aKOHOB, YKa3blBaTb  YCJIOBUS
MPUMEHUMOCTHU (buznuecKux
3aKOHOB: npeoOpazoBaHuit
lanuesa, BTOPOro W TPETHETrO
3akoHOB  HpIOTOHA, 3aKOHOB
COXpaHEHUs HMITyJIbCa u
MEXaHUYECKOW HSHEPTrHH, 3aKOHa
BCEMHUPHOI'O TATOTCHUS;
TEIJIOBBIE MPOIIECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH U 3aKOHBI MOJIEKYJISIPHOU
(GU3UKY U TEPMOIMHAMUKH (CBS3b
JABJICHUs WJEaIbHOTO Trasza Cco
cpeaHel KUHETUYECKOU SHEpruen
TEIJIOBOTO JBUKEHUS u
KOHILIEHTpAlUE €ro MOJIEKYJI,
CBSA3b TEMIIEPATypPhl BEIIECTBA CO
CpeHEW KMHETUYECKOU dHEpruen
TEIJIOBOTO JBUYKEHHUS €ero
YacTHII, CBA3b JaBJICHUS
UJCANbHOTO rasa c
KOHIIEHTPALUE MOJIEKYJ U €ro
TeMIepaTypou, ypaBHEHUE
Menpeneea-Knaneiipona,
NEPBbII 3aKOH TEPMOJAVNHAMUKH,
3aKOH COXpaHEHUsi HHEPruu B
TEIUIOBBIX MpoIleccax), Mpu 3TOM
UCIIOJIb30BaTh ~ MaTEMaTUYECKOe
BBIPDAKEHHE 3aKOHOB, YKa3bIBaTh

yCIOBUS IPUMEHUMOCTH
ypaBHEHUSA MeHnneneeBa-
Kuaneiipona;

JJEKTpUUYECKUE SIBIICHUS,

HCIIOJIb3Ysl OCHOBHBIC ITOJIOKCHUS
n 3aKOHbI SJICKTPOAUMHAMUKN

(3axoH COXpaHEHHS
JIEKTPUUECKOro 3apsijia, 3aKOH
KynoHa, IIOTEHIUATIbHOCTh
JIEKTPOCTATUYECKOTO noJ,
IPUHIHI CYIEpPIO3ULINH
IEKTPUUECKUX TOJIEH, TIPU ITOM
yKa3bIBast yCIIOBHUS

MpUMEHUMOCTH 3akoHa Kysona, a
TaKK€  MPAKTHUYECKH  BaKHbBIC
COOTHOIIECHUS: 3aKOHBI OMa s
ydyacTKa LEeNU U I 3aMKHYTOH
SJIEKTPUYECKOM  I[ENH,  3aKOH
Hxoyna-Jlenna, IpaBuUIIa
Kupxroda, 3axonsr dapanes mis




3JICKTPOJIN3A);
SJICKTPOMArHuTHBIC MPOHCCChI H
SIBTICHHSI, UCTIOJIB3YS

OCHOBHBIC ITOJIOKCHHSA U 3aKOHBI

3JEKTPOIUHAMUKHI u
CIIELUAIIBHON TEOpUHU
OTHOCHUTEIILHOCTH (3aKoH
COXpaHEHUs AIEKTPUIECKOTO
3apsiga, cwia  Awmmepa, cuia
Jlopenua, 3aKOH

JNIEKTPOMarHUTHOM ~ MHIYKIIWH,
npaBuno Jlenna, cBsazp OJC
CaMOMHIYKIUMU B  DJJIEMEHTE
IEKTPUYECKOMN Lenu Cco
CKOPOCTBIO M3MCHEHHSA  CHJIBI
TOKa, IIOCTYJIaThl CIELHMAIbLHON

Teopuu OTHOCUTENIbHOCTH
DifHIITEHHA);
KBAaHTOBbIE MPOLIECCHI U

SIBJICHUS, MCIIONb3Yys IMOJIOKECHHUS
KBaHTOBOH (u3uKu (ypaBHEHHE
OitmreitHa aia  potodddexra,
IEPBbII M BTOPOM IIOCTYJAThI
bopa, mnpuHIMO COOTHOIICHUS
HEOIPEIEIEHHOCTEN
['eitzenOepra, 3aKOHBI
COXpaHEHHMsI  3apsioBOTO  H
MaccOBOIO YHCEJ WU DJHEPruu B
SIIEPHBIX  PEaKIHsIX, 3aKOH
PaIMoOaKTHBHOTO PacIiaja).
Y.2.0nuceIBaTh buznveckue
IPOIIECCHl U SBJICHUS, UCTIONb3YS
BEJIMYMHBI: nepeMenieHue,
CKOpPOCTb, YCKOPEHHUE, HMITYJIbC
Tela W CUCTEMBl TeJl, Ccuia,

MOMCHT CHIJIBI, JaBJICHUC,
MOTEHIHATbHAS SHEPTHs,
KHHETHUYCCKAaA OHCpIu:,
MEXaHWYeCcKas DJHeprusi, pabdora
CHIJIBI, HCHTPOCTPECMUTCIILHOC
YCKOpPEHHUE, CUJIa TSDKECTH, CHJIa
YIPYI'OCTH, cuia TpEHUs,
MOIITHOCT, SHEPTHsI

B3aMMOJEHCTBUS Tena ¢ 3emuiel
BOJIN3U €€ MOBEPXHOCTH, SHEPIHUs
ynpyroi aeopMmanuu Ipy>KuHBI,
KOJINYECTBO TEIUIOTHI,
abcomoTHasT TeMIieparypa Tena,
pabora B  TEpMOJWHAMUKE,
BHYTPEHHSS YHEPTHUS UICAIBHOTO
OJTHOATOMHOr0  raza, paboTta
UICTBHOTO ra3a, OTHOCUTEIbHAs




BIIQ)KHOCTh BO31lyXa,
K03 pHULHEHT MI0JIE3HOTO
JEUCTBHS UACANTBHOTO TEIIIOBOTO
JIBUTATEIIS; SIIEKTPUUYECKOE TI0JIE,
HANpPsDKEHHOCTh  AJIEKTPUYECKOTO
IIOJIA, HaIps’KCHHOCTDb IoJIA
TOYEYHOTO 3apsaa WIIN
3apsHDKEHHOTO IIapa B BaKyyme U
B JUYJIEKTPHUKE,  MOTCHIHAI
AIIEKTPOCTATUYECKOTO o7,
pasHOCTh MOTCHIINAJIOB,
ANIEKTPOABIDKYIIAsl CHJa, CUja
TOKa, HamNpsDKEHHE, MOIHOCTh
TOKa, DJEKTPUYECKas EMKOCTb

TUTOCKOTO KOHJIEHCATOopa,
COIIPOTHUBJICHUE YYacCTKa IICMHU C
TIOCJIEIOBATEIbHBIM "
napaujiCIbHbIM COCANHCHUEM
PE3UCTOPOB, SHEPIUs
AEKTPUIECKOTO 0TSt
KOHJICHCATOpP,  HAIMPSDKECHHOCTD
AEKTPUIECKOTO ToJIs,

MOTEHLMAN AJIEKTPOCTATUYECKOTO
MoJsi, Pa3HOCTh MOTEHIHUAJIOB,
ANEKTPOBIIKYIIIAs CHIIa,
WHOYKIUS  MarHUTHOTO  MOJs,
MarHuTHBIN MOTOK, cuiia AMIepa,

UHAYKTUBHOCTD,
ANEKTPOIBIIKYIIIAS cuiia
CaMOUHIYKIINH, SHEprus
MAarauTHOIrO ImoJjii nMpoOBOJHHUKA C
TOKOM, PENATUBUCTCKUN
HUMITYJIbC, II0JIHaA OHECpIu:,

SHEPTHs IIOKOSA CBOOOIHOH
qaCTUIbI, 3HepI‘I/I$I n I/IMHyJ'IBC
(dboTOHA, MACCOBOE YHUCIIO U 3apsi]T
sApa, DHEPrus CBA3U sA1pa.

V.3.00b5CHIATH 0COOEHHOCTH
IIPOTEKAHUS buzngeckux
SIBJICHUU: MEXaHUYECKOE

JABMKCHUEC, TCIIJIIOBOC JIBUMKCHUC
HacCTHI] BE€IICCTBA, TCIIJIIOBOEC

paBHOBECHE, OpOYHOBCKOE
JIBIDKCHHE, muddy3us,
UCIIapCHHE, KUTICHHE "
KOHJICHCAIIUsA,  ITUIABJICHUE W
KpHUCTaJTU3aIus,
HAIPaBJICHHOCTh TEIIONEpeaayH,
DIIEKTPU3ALIUS Tell,
SKBHITOTECHIIUAILHOCTh
MOBEPXHOCTHU 3apsHKEHHOTO

IMPOBOJHMKA, JJICKTPOMArHuTHas




WHTyKIHS, CaMOMHAYKIIHS,
pe3oHaHC, HTep(hEpEHIUs BOJH,
mudpaknus, AucHepcus, MOIHOE
BHYTpEHHEE OTpa’keHHe,
(hOTOIEKTPUUECKUINA ahdexr
(potorddexr), anpda- u Oera-
pacmazsl saep, raMMa-u3aydeHue

snep, (U3NYECKUE MPUHIIMUITBI
CIEKTPAJILHOTO aHaiau3a "
paboThI azepa.
OK 06 JI.1.0co3nanmne obOyuatommmucs | Y.10AHaIU3upoBaTh u
IIposiBisATH pOCCuiCcKOU IPAXKJAHCKOU | OLICHUBATh MIOCJIEACTBUS
IrPaXKIAHCKO- UJEHTUYHOCTH. OBITOBOW M MPOU3BOJICTBEHHOM
HNaTPUOTHYECKYIO JI.4.11leneHanpaBiieHHOE pa3BUTHE | ACSTEIBHOCTH YeNI0BEKa,
MO3HUILINIO, BHYTpEHHEH NO3UIMH JUYHOCTH | CBI3aHHOM ¢ (U3HYECKUMU
JEMOHCTPUPOBATh Ha OCHOBE JyXOBHO- | IIPOLIECCAMH, c NO3ULUI
OCO3HAaHHOE ITOBEJECHUE | HPABCTBEHHBIX LEHHOCTEH | DKOJIOTUYECKON  0e30MacHOCTH,
Ha OCHOBE | HApOJI0OB Pocculickoii | mpeacTaBieHuid O palMOHaIbHOM
TPaAULMOHHBIX ®denepanny, MUCTOPUYECKHX U | IPUPOAOINOIb30BAHUM, a TaKKe
00I11eYeTOBEYECKUX HAIlMOHAJIbHO-KYJIbTYPHBIX pa3zyMHOM HCIOJIb30BAHUH
LIEHHOCTEH, B  TOM | TPAAMIUH, dhopMHupOBaHHE | TOCTHKEHUN HayKH u
yucIie c YYETOM | CUCTEMbI 3HAYUMBIX LIEHHOCTHO- | TEXHOJOTUN JJis JaJIbHEHIIETo
rapMOHM3aLHUN CMBICJIOBBIX YCTaHOBOK, | Pa3BUTHUSA YEJI0BEYECKOTO
MEXHAIMOHAIBHBIX U | aHTUKOPPYMIIMOHHOTO o01iecTBa.
MEKPETUTUO3HBIX MHPOBO33pEHHUS, TMpaBoco3HaHusl, | ¥Y.14. [IposBIAT, MOTHBALUIO K
OTHOLIECHUH, IKOJIOTMUYECKOMN KyJIBTYpHl, | OyayIei npogeccuoHaTbHON
IPUMEHSTh CTaHAAPThl | CHOCOOHOCTH CTaBUTh II€NIM U | I€ATEIbHOCTH o
AQHTUKOPPYILHUOHHOTO | CTPOUTH KM3HEHHBIE TIAHBI. CIEUAIBHOCTIM duzuko-
MOBEJCHUS TEXHUYECKOTO MpOoduIs.
V.17.  Cobmogate  mpaBuiia
0e30macHOTO Tpyna npu
MPOBEJICHUN  HCCIICIOBAHUN B
paMKax y4eOHOTO SKCIIEpUMEHTA,
NpaKkTUKyMa U yueOHO-
MCCIIEIOBATENILCKOM U MPOEKTHOM
JIEATEIbHOCTH C UCIOJIb30BAHUEM
U3MEPUTENIbHBIX ~ YCTPOUCTB U
1abopaTOpHOTrO 000PYIOBAHMUS.
V.18. Ucnons3oBathb
TEOPETHUYECKUE  3HAHUSA  JJIA
00BsICHEHUS OCHOBHBIX
MIPUHITUTIOB paboTsl
U3MEPUTEIIbHBIX npubopoB,
TEXHUYECKUX  YCTPOMCTB U
TEXHOJIOTMYECKHUX IPOLIECCOB.
OK 07 JI.4 llenenamnpasienHoe passutue | ¥Y.10.AHanu3upoBarthb u
ConelicTBOBaThL BHYTPEHHEN MO3UIMUA JIMYHOCTH | OIIEHUBATh MOCJIEICTBUS
COXPAHEHUIO Ha OCHOBE JyXOBHO- | OBITOBOM ¥ TPOHM3BOJCTBEHHOM
OKpY’KallIllel  cpenbl, | HDaBCTBEHHBIX LEHHOCTEN | NeATEIbHOCTH YEJIOBEKa,
pecypcocOepereHuIo, HAapOJIOB Poccwuiickoii | cBsi3aHHOM ¢ (PU3UYECKUMU
OpUMEHSTHh 3HaHUs o0 | Penepalnyiyi, HMCTOPUYECKUX U | MPOIECCAMHU, c MO3ULINN
W3MEHEHUU  KJIMMAara, | HAIMOHAJIbHO-KYJIbTYPHBIX HKOJIOTHYECKOM  0e30MacHOCTH,
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IIPUHIIHAIIBI
OepexKIIUBOTO
IIPOU3BO/JICTBA,
3P PEeKTUBHO
JIECTBOBATE
YpE3BbIYANHBIX
CUTYaLUsAX

TpaaUIUH, dhopmupoBaHue
CUCTEMBI 3HAUMMBIX LIEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOIO
MHUPOBO33PEHHUS, MPABOCO3HAHUS,
HKOJIOTUYECKOU KYJIBbTYpHI,
CIIOCOOHOCTH CTaBUTh 1€ U
CTPOUTH KU3HEHHBIE IIAHBI.

MIPEACTABJICHUI O pPalliOHAIBHOM
MPUPOJONOIB30BaHIHU, a TaKKe

pazyMHOM HCITOJIb30BaHHH
NOCTHKEHUU HAyKH Hu
TEXHOJOTUHA JJIST JaJILHEHIIIEro
pa3BUTUA YeJIOBEUYCCKOTO
00111eCTBA.

V.11.1IpumensTs pa3iInyHbIC

crocoObI paboThI ¢ HHMOpMaIueH
¢u3mueckoro - coiepKaHus ~ C
UCTIOI30BAaHUEM  COBPEMEHHBIX
WH(OPMAIIMOHHBIX  TEXHOJIOTHIA,
npu TOM UCTIOJIb30BaTh
COBpEMEHHbIE MH(pOPMALMOHHbIE
TEXHOJIOTUHU TUIst TIOWCKa,
nepepaboTKu W TPEIbSIBICHUS
y4eOHOW W HaAy4YHO-TIOMYJISIPHOU
uH(pOpMaIIUU, CTPYKTYPUPOBAHHUS
U UHTEpIpEeTalnu HHPOPMAIIHH,

MOJIYyUEHHOM M3  pazIUYHbIX
MCTOYHHKOB, KPUTHUYECKH
aHAIU3UPOBATH MOJTy4aeMyIo

UHPOPMALIMI0O M OLIEHUBATh ee
JIOCTOBEPHOCTh, KaK Ha OCHOBE
UMEIOIIMXCS 3HAHMM, TaK W Ha
OCHOBE  aHajM3a  HCTOYHUKA
uHpOpMaLIUH.

V.17. CoOuronathb npaBuia
6e301acHoro Tpyna npu
MPOBEJCHUN  HCCIEAOBAHUNA B
paMKax y4yeOHOro HSKCHEpUMEHTA,
MpaKTUKyMa u y4eOHo-
UCCIIEI0BATEIBCKOW U IIPOEKTHOU
JESITEIbHOCTH C HCIIOIb30BaHUEM
U3MEPUTENIbHBIX ~ YCTPOWCTB H
1ab0paTOPHOTO 000PYTOBAHMUS.

V.18. Hcnons3oBaTh
TEOPETUYCCKHE  3HAHHA  JUIA
00BACHEHHUS OCHOBHBIX
MIPUHITUTIOB paboTsl
U3MEPUTEITbHBIX npubopoOB,
TEXHHYECKHUX YCTPOMCTB u

TEXHOJIOTHYECKUX MPOIECCOB.
V.19. IlpuBoauts  npuUMEpPHI
BKJIaga POCCHUICKHX Hu
3apyOEKHBIX YYCHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSCHEHHE
IIPOLIECCOB OKPY)KAIOIIETO MUpA,
B pa3BuTHE TEXHUKHU u
TEXHOJIOTHII.
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[1K1.3. TIpousBomuth
OLICHKY COCTOSTHUISI
IPOMBIIIIEHHOTO
(TEXHOJIOTUYECKOTO)
00OpyIOBaHUS ~ TIOCTIE
BBIIIOJTHECHU A
HaJIaJOYHBIX pabor,
KOHTPOITh
TEXHUYIECKOTO
COCTOSTHHSI
000pyTOBaHUS npu
BBOJIC B
AKCIDTYaTaIIHrIO.

JI.2.I'0oTOBHOCTH K
CaMOPa3BUTHIO,
CaMOCTOATENLHOCTH u
CaMOOTIPEJIEIICHUIO.

JI.3.Hammuue
oOydeHuro U
Pa3BUTHIO.

MOTHBallUH1 K

JINYHOCTHOMY

V.17. CoOuronathb npaBuia
6e301macHoro Tpyna npu
MPOBEJICHUU  HCCIICAOBAHUNA B

paMKax y4yeOHOro HSKCHEpUMEHTA,
MpaKTUKyMa u y4eOHo-
UCCIIE0BATEIBCKOW U IIPOEKTHOU
JESATEIIBHOCTH € MCIIOJIb30BAHUEM

U3MEPUTENBHBIX ~ YCTPOWCTB W
1abopaTOpHOTrO 000PYTIOBAHMUS.

V.18. Hcnonb3oBarh
TEOPETUYECCKHE  3HAHHWA IS
00BsICHEHUS OCHOBHBIX
MIPUHITUTIOB paboTsl
U3MEPUTEIbHBIX pubopoB,
TEXHUYECKHX  YCTPOHCTB |

TCXHOJIOTHUYCCKUX ITPOLCCCOB.
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2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCITATLIAHBI

2.1 O0bem yueOHOM AMCHMILIMHBI U BUABI Y4eOHOI padoThl

Buj yueOHoi padoThl

O0BeM B yacax

Y4yeOHasi HATPY3Ka 00y4YalOUIUXCS: 252
B TOM YHCIIE:
JICKITH, YPOKH, CEMUHAPbI 150
MPAKTHYECKUE 3aHITH 14
71a00paTOpHbIE 3aHATHUS 20
WHJIMBUTYQJIHHBIA IPOEKT 32
13 HUX PO ECCHOHAITBHO-OPUCHTHPOBAHHOE COJICP)KaAHNE 46
IIpome:kyTouyHas aTTecTaluy B (pOpMe dK3aMeHa Icemectp
B Tom umce:
Koncynpranuu 6
CamocrosiTenpHas padbora 10
OK3aMeH 2
IIpomeskyTOUHAs aTTecTAUMU B (pOpPMe dK3aMEHA 2 ceMecTp
B ToMm uncne: 6
Koncynbranun 8
CamocrosrenbHas paboTta 4
JK3aMeH
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2.2 TemaTnuyeckunii miiad u coaepxxkanue yueonoro npeamera OVYIL09.11. «®Puzuka

HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NPO()eCCHOHAIBLHO - OPHEHTHPOBaHHOe), | O0beM | Koabl komnereHumid,
pa3/iesioB U TeM JabopaTopHble, NPAKTHYECKHe 3aHATHS, yacoB | (popmMupoBaHUIO
KOTOPBIX
crocoocTByeT
3JIeMEeHT
NPOrpamMMmBbl.
1 2 3 4
Pasznea 1. Hay4yHblili METO MO3HAHUSA NPHUPOABI 4
Tema 1.1. Coaepxkanue yueOHOro MaTepuajia
Hayunpiii MeToa | 1 ®Pusuka — QyHIaMeHTalIbHas Hayka o npupoae. HaydHblli MeTOZ MO3HAHUS U METOJbI
MO3HAHUA HcciaeIoBaHus (GU3NISCKUX SIBJICHUN. DKCIIEPUMEHT M TEOPHUS B IMPOIIECCE MMO3HAHUS PUPOIBI
HabGmioneane wu skcnepumeHT B ¢usmke. CrnocoObl m3MepeHHss (U3NYECKUX BEITUYUH OK 03
(anaynoroBelie U IU(POBBIE U3MEPUTEIIHLHBIC MPUOOPHI, KOMIILIOTEPHBIEC JATYMKOBBIE CUCTEMBI) 2 OK 05
[TorpemHOCTH M3MEpEeHUH PU3NUESCKUX BETWYNH (a0COIIOTHASI 1 OTHOCHUTEIIbHAS ).
2.MonenupoBanue (pU3NUECKUX SBICHUH U MPOLECCOB (MaTrepualibHasi TOYKa, aOCOIIOTHO
TBEPIOE TEJNO, HACAIbHAS >KUIAKOCTb, HJI€aldbHBIM Tra3, TO4YEUYHbIM 3apsia). [ umnoresa. 2
DU3NYECKUN 3aKOH, I'PAHULIBI €r0 IpUMEHUMOCTH DU3ndecKasi TEOpUst
Bcero no teme: 4
Paznean 2. MexaHuKa
Tema 2.1. Conep:xxaHue y4eOHOro Marepuaja
Kunemaruka 3. Mexanuueckoe ABmwkeHHe OTHOCUTEIBHOCTh MeEXaHMYecKoro JBrkeHus Cucrema
orcuéra. IIpsimas u oOpaTHas 3agauu MeXaHUKH Panuyc-BeKTOp MaTepHaIbHOI TOYKH, €ro
IIPOEKIIMH HA OCU CUCTEMBI KOOpPAUHAT. 2 OK 01
4. Tpaektopusi. lIlepemenienne, CKOpOCTh (CpenHsiE CKOPOCTb, MIHOBEHHAs CKOpPOCTh) U OK 02
YCKOpPEHHE MaTEepUaJIbHOM TOYKHM, MX MPOEKLIHH Ha OCH CcUCTEeMBbl KoopauHaT CiioxxeHue 2
IIEPEMENICHHUH U CII0KEHUE CKOPOCTEH. OK 03
5.PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBU)KEHHE 3aBHCHUMOCTH KOOPIWHAT,
CKOPOCTH, YCKOPEHHUsSI U MyTH MaTepHalbHOH TOUKH OT BpeMeHHU U ux rpaduxu. CBo6ogHOE 2 OK 04

najicHue Y CKOpeHre CBOOOJHOTO IMaJCHUS
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6./1BrmokeHne Tena, OpOLICHHOTO MO YIJIOM K TOPU30HTY 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH
Y YCKOpPEHHUS MaTepHaIbHOM TOUYKM OT BpeMeHU U uX rpaduku KpuBonmHeiiHOe IBHKEHUE

7. JIBrkeHrEe MaTepuaJbHOM TOUKH 110 OKPYKHOCTH YTJIOBas U JuHEMHas ckopocTh [lepuon
M YacTtoTa  OOpalieHus LlenTpocTpemMuTenpHOE (HOpMaNTBHOE), KacaTeJIbHOe
(TaHreHIMaIbHOE) U MIOJTHOE YCKOPEHUE MaTepUaIbHON TOUKHU

Tema 2.2.
Jlnnamuka

Copep:xxaHue y4eOHOIro MmaTepuaJja

8.Ilepsrlii 3akoH HpioTona MHepruanbHble cUcTeMbl O0TcuéTa [IpHHIIMIT OTHOCHUTENHHOCTH
l'anunes HeunepuuanbHble cUcTeMbl OTcUETa (ompenesenue, npumepsl) Macca tena Cuna
IIpuHuun cynepnosunuu cwi. Bropol 3akoH HprooToHa 111 MaTepuanbHOM TOYKM Tperuit
3aKk0H Hbpr0TOHA U151 MaTEpUAIBHBIX TOYEK

9.3aKOH BCEMUPHOTO TATOTEHUSI DKBUBAJIECHTHOCTh I'PABUTAIIMOHHOW M1 MHEPTHOW MACChI
Cuna TsDKECTH 3aBUCUMOCTh YCKOpPEHMsI CBOOOJHOTO MaJeHUs] OT BBICOTHI Hal
MMOBEPXHOCTHIO IUIAHETHI U OT TeorpadruuecKon MHUPOTHI.

10./IBmwxenne HeOECHBIX Teld M WX CIyTHUKOB 3akoHbl Kemepa. IlepBas xocMmuueckas
CKOpOCTb.

11. Cuna ynpyroctu. 3akoH 'yka. Bec tena. Bec Tena, ABHXKYIIETOCsl C YCKOPEHHUEM.

12 .Cuna tpenusa. Cyxoe tpenwe. Cuila TpPEeHUsS CKOJIBXKEHUS W CHJIa TPEHHUS ITTOKOS
Koadppunuent tpenus. Cuna conpoTUBICHUS MPU IBUKESHUU TeJla B KUAKOCTH WM Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JBU)KEHUSI.

13./laBnenue. I'mapocrarnyeckoe gaBieHue Cuna Apxumena

Tema 2.2.
Craruka

TBEPAOro TeJia.

Conepxanue y4eOHOro Marepuaja

14.A6comotHO TBEpoE Teno [locTymnarenpHOE U BpaliaTeIbHOE IBHKCHHUE TBEPIOTO TEa.
MOMEHT CUJIbIl OTHOCHUTEBHO OcH BpamieHus I[lmedo cunbl CriokeHHe Cuil, MPHIOKEHHBIX K
TBEpIOMY Teny LleHTp TsbxecTH Tena

15.YcnoBust paBHOBecHsi TBEPAOrO Teja YCTOWYHMBOE, HEYCTOMYMBOE, Oe3pa3indHoe
paBHOBECHe

Tema 2.3
3aKOoHBI

Conepxanue y4eOHOro Marepuaja

16..Mmnynbc MaTepuagbHOM TOYKH, CUCTEMBl MaTepHalbHbIX To4deK LleHTp macc cuctemsbl

OK 05

OK 06

OK 07
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COXpaHeHUs B
MeXaHHuKe.

MaTEepHAIBHBIX TOYEK TeopeMa O IBHKEHHUM LieHTpa Macc VIMITyJbC CUIIBI U U3MEHEHHE
HMIIYyJIbCa TeJla 3aKOH COXPAaHEHUsI UMITyJIbca PeakTHBHOE NBUKEHUE

17.MomeHT wuMIlyJbca MaTepuadbHOM TOukM IlpencraBieHne O COXpaHEHUHM MOMEHTA
VIMITYJIbCA B IEHTPAJIBbHBIX MOJIAX

18.Pabota cuibl Ha MajJoOM M Ha KOHEYHOM mepememnieHud ['padudueckoe mpencTaBicHUE
paboThl cuibl. MOIIHOCTH CUITBI

19.KuneTnueckas sHEprusi MaTepraaIbHON TOYKH TeopeMa 00 N3MEHEHUH KHHETUIECKOMN
OHCpPruun MaTCpHaHBHOﬁ TOYKH HOTCHHI’I&HBHBIC nu HCIIOTCHIIMAJIbHBIC CHUIJIBI.
[MorenunanbHast sHeprus [loTeHuManbHAs SHEPTHS YNPyro AeHOPMUPOBAHHON MPYKUHBI
HOTCHL{I/IaHBHaH OHECprusa TCjla B OJHOPOAHOM TIpPaABUTAIIMOHHOM IIOJIC HOTGHL{I/IaJILHaSI
SHEPTHs Tejla B TPABUTALMOHHOM IOJI€ OJHOPOJHOIO Inapa (BHYTpM M BHE Inapa) Bropas
KOCMHUYECKasi CKOPOCTh. TpeTbsi kKocMHuueckasi CKOpocTh CBsi3b paOOThl HEMOTEHIIUAIBHBIX
CWJI C HU3MEHEHHUEM MEXAaHWYECKOM DSHEpPruu CHCTEMbl Tell.  YIpyrue U HeyIpyrue
CTOJIKHOBEHHMSI. 3aKOH COXPAHEHUSI MEXaAaHUYECKOW SHEpPruu

20.Ypasuenue bepHymm s BacabHOW >KHAKOCTH KaK CJCJACTBUE 3aKOHA COXPaHCHUS
MEXaHUYECKOU DHEPIUH

Bcero nmo reme:

36

Pasgea 3.

MoJiekyasipHas GU3HKa M TEPMOAMHAMHUKA.

Tema 3.1
OCHOBBI
MOJIEKYJISIPHO —
KHHETHYEeCKOM
TEOPHUH.

Coaep:xaHue yueOHOIro MaTepuaJa

21.OCHOBHBIE MOJIOXKEHMSI MOJIEKYJIsipHO-KMHeTHueckod Teopun (MKT), ux onbsiTHOE
obocHoBanue uddysuss bpoyHOBCKOE ABHKEHHE XapaKTep NBUIKCHHUS U B3aUMOJICHCTBUS
YacTHUI[ BemlecTBa MoJenu CTPOSHHS Ta30B, >XUAKOCTEH W TBEPIBIX Tel U OOBICHEHHE
CBOIMCTB BEILIECTBA Ha OCHOBE 3THUX Mozeilell Macca u pa3mepbl MOJEKYyJ (aTOMOB)
KonuuectBo BemectBa IlocTossHHas ABoraapo

22.TenmoBoe paBHOBecue Temreparypa U crocoObl e€ m3mepenus I[lkama Temmeparyp
Llenbcusi. Mogens naeanbHoro raza B MKT: ugacTtuibl raza ABHXYTCSI XaOTHYECKH U HE
B3aMMO/ICHCTBYIOT JIPYT C IPyTOM

23.I'azoBbie 3akOHBI YpaBHeHue MenaeneeBa—Knamneiipona. AOcComOTHAs TeMIiepaTypa

OK 01

OK 02

OK 03

OK 04

OK 05
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(mkana remnepatyp KenbBuna) 3axoH /lanbToHa

24. N3omporiecchl B UACabHOM Tra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemiecTBa [ paduueckoe
MIpeICTaBJICHUE N30IIPOIIECCOB: U30TEP- Ma, U30X0pa, n3obapa.

25.CBs3b MEXIy JaBJICHUEM M CPEIHEW KHUHETUYECKOW OJHEpruer IOoCTyNaTeIbHOTO
TEIJIOBOTO JIBMKEHUSI MOJICKYJ HjeajbHOTO ra3a (ocHoBHoe ypaBHeHne MKT wmmeansHOrO
raza). CBs3b aOCOMIOTHOM TeMIepaTypbl TEPMOJMHAMHUYECKOW CHUCTEMBI CO CpeaHei
KMHETUYECKOW 3HEepruel MmocTynaTeabHOro TEIJIOBOTO IBUKEHUS €€ YacCTHII.

IIpakTH4eckue 3aHATHA

1.IlpakTHueckoe 3ansaTue Ne 1

Pemenue 3apa4 no teme: Pemenne 3aga4 no reme: «M3onpouneccbn (MpohpecCHOHAIBHO —
OPHEHTHPOBAHHOIO CO/ICP/KAHMSA).

JlaGopaTopHble 3aHATHSA

1.JIabGopaTopHas padora Nel «OnbITHas npoBepka 3akoHa boitis — Mapuorra)»

Tema 3.2
TepMoauHaMHUKa
TenoBbIE
MAIITHHBI.

Conep:xanue yueOHOro MaTepuasa

26. Tepmonunamuueckas (TZl) cucrema 3anmanue BHemHuUX ycinoBud s T/ cuctemsbl
Buemnue u BHyTpeHHue mnapamerpsl. Ilapamerpsr T/l cucreMsl Kak cpegHUE 3HAYCHUS
BEJIMYMH, ONMUCHIBAIOIIMX €€ Ha MHUKPOCKONMYECKOM YypoBHe. HyneBoe Hauano
TepMoguHamMuKkn CaMoINpon3BoJbHas pesakcanus T/ cucTemsl K TEINIOBOMY PaBHOBECHIO

27.Monenbs wuaeanbHOr0 ra3za B TEPMOJMHAMHUKE — CHCTEMAa YpaBHEHHUW: YpaBHEHHUE
Knaneiipona—MeHneneeBa ©  BbIpaX€HUE JJIi BHYTPEHHEW SHEpPrum Y CIOBHUS
NpUMCHUMOCTHU 3TOU MOACIM: HHU3KasA KOHIOCHTpAalHA 4YacCTULl, BBICOKUC TCMIICPATYPhbI
BreipaxeHue 111 BHYTpEHHEW 3HEPIMM OJHOATOMHOIO MJAEaIbHOrO raza. Kasucratuueckue u
HECTaTUYECKHe IpoLecchl. DiaeMeHTapHas paboTa B TepMOIMHAMHKE Brruncienue paOoThl
o rpaduky mpoiiecca Ha pV-guarpaMmme.

28.Temnonepenaya Kak crocod wW3MeHEeHUs: BHyTpeHHed »sHeprum TJI cuctembr 06e3
coBepuieHus padoTel KOHBEKIHS, TEIIIOMPOBOIHOCTD, H3TydeHHe KOIM4ecTBO TEIUIOTHI

OK 06

OK 07
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29. TemmoéMKOoCTh Tena YAelbHAas U MOJISIpHAs TEIUIOEMKOCTU BEIeCTBAa Y AeNbHAs
TEIUIOTa CropaHus TOoliMBa Pacd€Tr KonmdecTBa TEIUIOTHI pH Temionepenade. [lonstue o6
annabaTHOM Ipoliecce

30.ITepBeIii 3aKk0oH TepMoauHaMUKu BHyTpeHHsis sHeprus KonndecTBO TerioTel U paboTta
KakK Mepbl UBMEHEHUSI BHyTpeHHeH sHeprumn T/ cucteMbl BTOpoii 3aKOH TEPMOJUHAMUKH IS
PaBHOBECHBIX IIPOIIECCOB: Yepe3 3aJaHHOe paBHOBeCHOe cocTosiHue T/l cucTemMbl MPOXOIUT
eIMHCTBCHHAs aqadata AOCOIIOTHAS TEMIIEpaTypa.

Bropoit 3akOH TepMOJMHAMUKHK Il HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MEpEIaTh
TEIUIOTY OT Oojiee XOJOAHOrOo Tela K Oosiee HarperoMy Oe3 kommeHcanuu (Kimaysuyc)
HeoOpaTuMoCTh IPUPOAHBIX MPOLIECCOB.

31.1Ipunuuner aevicteus temnoBbix MamuH KIIJ[. MakcumansHoe 3nauenue KIIJ[ Ilukn
Kapno. DOkomorndyeckre acnekTbl HCHOJIb30BaHUS TEIUIOBBIX JABurarene TersoBoe
3arpsi3HEHUE OKPY KAIOIIEH CpeJibl

Tema 3.3
ArperartHbie
COCTOSIHMA
BellecTBa.
da3zoBble
nepexoabl

Conepxxanue y4eOHOro Marepuasa

32.ITapooOpa3oBanrie W KOHAEHcamus VlcmapeHue W KUIICHHWE YJIelbHas TemioTa
napooOpa3oBanus. HacelleHHbIe W HEHACHINEHHbIe mapbl KauecTBeHHass 3aBUCHUMOCTH
IUIOTHOCTHA W JABJICHUS HACBIIIEHHOTO Mapa OT TeMIIEpaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBIIIIEHHOTO Mapa 3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS B KUJIKOCTH.

33.BnaxxHOoCTh BO3ayxa AOCOIIOTHASI U OTHOCHUTEIbHAS BIAXKHOCTb.

34. Teépnoe teno Kpucrammmyeckue u aMopgHbIe Teaa. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
[InaBneHne U KpUcTAIIM3aIMs Y AesbHast TeruioTa miasineHuss Cyomumarius.

35. IInaBneHue U KpUCTANIU3aMMs Y IeJIbHAs TeTIoTa TuiaBiaeHust Cyommmarus.

36.dedopmanmu TBEpHoro Tena Pactsokenwe um ckatue Casur Moayns FOunra I[lpenen
yIpYyrux aehopMariuii.

37. TemnoBoe pacHmiupeHue SKHUIKOCTEH ¢ TBEPIABIX Tel, OOBEMHOE U JIMHEWHOE.
AHrapMOHHU3M TETUIOBBIX KOJICOAHWH YaCTHIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIHPECHHUS
Ten (Ha Ka4eCTBEeHHOM ypoBHe). [IpeobpazoBanue sHeprun B ha30BBIX MEpexoaax

38.YpaBHeHHeE TEIIIOBOTO OanaHca.
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39.I1oBepxHocTHOE HaTspkeHHE Koa(p@uimeHT moBepXHOCTHOro HarsbkeHus KanuisipHble
siBrieHUs1 JlaBiieHue 1moj; NCKPUBJICHHOM MOBEPXHOCTHIO KUIKOCTH.

JlaGopaTopHble 3aHATHS

2.JI1aGopaTopHas padora Ne2 «OnpeaeseHue BJAKHOCTH BO3TYXa» 2
3.Jlaboparopnasi padora Ne3 «OnpenesieHue K03p(PpUUUEeHTA TOBEPXHOCTHOI O
HATHKCHUA )KUAKOCTHN» 2
Bcero no teme: 46

OCHOBBI IPOEKTHOM 1eATEJILHOCTH

3.4.Tema JlabopaTopHble 3aHATHS

OcHoBHBIE

MOHSATUSA 4.J1abopaTopHasi padora Ne 4 OCHOBHbIE NOHATHUSA IPOEKTHOM 1eATEILHOCTH. 2

NPOEKTHOM (mpo¢eccHOHAIBLHO — OPMEHTHPOBAHHOIO COACPKAHUSA).

AeATEeJbHOCTH

3.5.Tema 5.J1abopaTopHas padora Ne 5 .Knaccudpukauus npoekTos. (mpodeccuoHAIbHO —

Kanaccudpukanuss | OpMeHTHPOBAHHOIO COACP/KAHMA). 2

NPOEKTOB

3.6. Buawbl 6.J1abopaTopHasi padora Ne 6 .Buabl ucciienoBarejibCKux pador. (mpogeccHoHaIbLHO —

HCCJIE0BATEIBCK | OPHEHTHPOBAHHOIO COACPKAHUS) 2

uX pador.

3.7. TpeooBanus | 7.J1aGoparopnas padora Ne 7.CTpykTypa oopmiieHHs POEKTHON PadoThI.

K opopmireHHI0 (mpogeccHOHATILHO — OPUEHTHPOBAHHOIO COAEPKAHMS) 2

NMPOEKTHBIX

padort

3.8.®opmyanpoB | 8.JlaGopaTropnasi pabora Ne 8.Pa3zpaGorka u ¢GopMyJIMpOBKa TeMbl, LIeJIU, THNOTE3bI, 32124

Ka TeMbl, LleJIH, npoekTa. (Mpo¢ecCuoHATbLHO — OPMEHTHPOBAHHOIO COAEPKAHMS) 2

THIIOTe3bl, 32124

MPOEKTA

3.9. MeToas! n 9./IabopaTopHas padora Ne 9 MeToabl 1 3Tanbl padoThl ¢ MCTOYHUKAMH HH(pOPMALIUH.

JTaNbI NOMCKA (mpogeccHOHAILHO — OPUEHTHPOBAHHOIO COJAEPKAHMS) 2

HHopManuu B

OK 01

OK 02

OK 03

OK 04

OK 05

OK 06

OK 07
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HHTEpHeTe

3.10. dTanbl 10.J1adopaTopHasi pad6ora Ne 10 dTtansl padoTsl Hax NPOEKTOM. (MIPodecCHOHATBHO — 2
padoThI HAX OPMEHTHPOBAHHOIO COJAEPKAHMS)
NMPOEKTOM
3.11 JTansl 11.J1adopaTopHasi padora Ne 11. DTansl paGoThl HAJ CO3IAHMEM NPE3CHTALINH.
padoThI HAX (mpogeccHOHATILHO — OPUEHTHPOBAHHOIO COJAEPKAHMS) 2
co3J1aHHeM
npe3eHTaAlNHU
IIpome:xxyTouHa
sl aTTecTanms KoncyabTanuu 6
CamocrosiTesbHasi padoTa 10
JK3aMeH 2
NHanBuyaJIbHBIA MPOEKT 16
Cemectp 2
Conepxanue y4eOHOro Marepuaja
B ToM unciie 1abopaTopHbIe 3aHATHS:
3.12. Jtansbl 12.JI1aGopaTopuas padora Ne 12
padoThI HAX OdopmiieHne TUTYJIBHOTO JIUCTA, COIEP:KAHUE B POEKTHOI padoTre. (mpodeccuoHAIbHO — 2
co3J1aHHeM OPHEHTHPOBAHHOIO COJICP:KAHMSA) OK 01
NMPOeKTa U 13.JIadopaTopnas padora Ne 13
Npe3eHTaluu Od¢opmienue BBeeHue, (opMyIHpPOBKA TeMBbI, LieJIM, THIIOTE3bl, 32/1a4 MPOEKTA. 2 OK 02
IIpogeccuonaibu | (mpodeccnoHATIBLHO — OPUEHTHPOBAHHOTO COJIEPKAHUA).
0- 14.J1adopaTopHas pa6ora Ne 14 OK 03
opuentupopanno | OTPadoTKa MeTo0B MoKucKa HHGopmauun B UnTepHeTe. (MpodeccHonaIbHO — 2
e comepKaHHe OPHEHTHPOBAHHOIO COAEPIKAHMS). OK 04
15.J1adopaTopnas padora Ne 15
(coneprkanue "
OdopmiieHHe TEKCTOBOI0 MaTEPHAJIa B MPOEKTHO# padore (MpodeccnoHanbLHO — 2 OK 05
NpUK.IaHOTO OPHEHTHPOBAHHOTO COACPKAHNS).
MoayJis) (mpu OK 06
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HAJIUYHH)

16. JIabopaTopnasi padora Ne 16
Odopmiienne npakTHYeCKOi 4acTH. (MPO(ECCHOHATIBLHO — OPUEHTHPOBAHHOIO COJAEPKAHMS)

17. JlabopaTopHnasi padora Ne 17

OdopmiieHue BbIBOAA, 3aKJIIOUYEHUA W CIMCKA, HCM0JIb3yeMbIX HCTOYHUKOB.
(mpogeccHOHATILHO — OPUEHTHPOBAHHOIO COAEPKAHMS)

IoaroroBka npe3eHTanMH.

OK 07

18. JIadbopaTopHasi padora Ne 18 (mpodeccnoHATIbHO — OPUEHTHPOBAHHOIO COJIEPKAHUA)

19. JIaGopaTopHas padora Ne 19
OdopMmieHue cjali10B B IPOCKTHOH padoTe U BhICTYIVICHUS. (IPO(ecCHOHAIBHO —
OPMEHTHPOBAHHOIO COJICPKAHUS)

Pa3znen 4

JIEKTPOIMHAMHUKA

Tema 4.1
dJIeKTpUYecKoe
noJe

ConepxxaHue y4eOHOro Marepuasa

40.Onextpu3anus Tea U €€ MPOSIBICHMS. OJEKTPUUECKUM 3apsa. J(Ba BHIA 3JIEKTPUUECKUX
3apsaoB. IIpOBOJHMKM, JUANEKTPUKU U MOJYNPOBOAHUKH OJIEMEHTAPHBIN 2JIEKTPUUYECKUI
3apsa  3aKOH COXpaHEHMs JEKTPUUYECKOro 3apsaa. BzaumopelictBue 3apsaoB ToueuHble
3apsaapl  3akoH Kyrnona. Dnekrpuueckoe nosie. Ero neicTtBue Ha SJIEKTPUYECKHE 3apsijibl.
Hamnpsok€HHOCTD  AniekTpudeckoro 1ois.  [IpoOHbeiii  3apsia.  JluHum  HanpsHKEHHOCTH
SJIEKTPUYECKOrO  MOJIS OnHOopoaHOE JJIEKTPUYECKOE  IIOJIE. [ToreHmanbHOCTH
AJIEKTPOCTATUYECKOr0 Mojii  Pa3HOCTh mNOTeHHManoB W HampspbkeHue. [loreHnumanbHas
SHEprus 3apsiga B 3JeKTpocTaTudeckoMm mnoje. [loTeHuman >3aeKTpoCTaTUYECKOro IOJIs.
CBs3b HAIPSHKEHHOCTH MOJI U PA3HOCTU MOTEHUIUAJIOB JUIS 3JIEKTPOCTATUYECKOro Mo (Kak
OJHOPOAHOTO, TAaK U HEOAHOpPOAHOrO).IIpuHIMD cynepro3unuu 3nekTpudeckux nosueul. Ilone
TOYEYHOI'0 3apsia. [Tone paBHO- MepHO 3apspkeHHOM cdeprl. Ilome paBHOMEpHO
3apsDKEHHOTO Mo 00héMy 1mapa. [lone paBHOMEpPHO 3apsHKEHHOM OECKOHEYHOM TUIOCKOCTH.
KapTtunbl nuHUi HaNPs>KEHHOCTH ATHUX MOJIEH Y SKBUMOTEHIIMAIBHBIX TTOBEPXHOCTEM.

OK 01

OK 02

OK 03

OK 04

OK 05

OK 06

OK 07
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41. IIpoBOJHUMKHM B 3JIEKTPOCTATUYECKOM II0JIE€ Y CIIOBUE PaBHOBECHS 3apsAlloB JIMAIEKTpUKHU
B DJIEKTPOCTATUYECKOM I0JIe JM3JIeKTpruYecKas IPOHULIAEMOCTD BEIIECTBA

42. KoHgeHcaTtop OJEKTPOEMKOCTh KOHJIEHCATOpa JIEKTPOEMKOCTh IUIOCKOTO KOHJEHcaTopa
[TapannenbHoe coenHeHne koHaeHcatopoB [locienoBaTenbHOE COETUHEHUE KOHJIEHCATOPOB

OHeprusi 3apspKEHHOrO KOHJeHcaTopa JIBHKeHHE 3apshKeHHOM YacTULBl B OJHOPOJHOM
NIEKTPUYECKOM TOJIE.

IIpakTHyeckue 3aHATHS

2.JlpakTnueckas padora Ne 2

Pemenue 3anau no teme «3akoH KysnoHay. (mpogeccnoHaIbHO — OPHEHTHPOBAHHOIO
co/lep:KaHus).

3.IIpakTuyeckas pabora Ne 3

Pemenue 3amad no reme «CoeqMHEHNE KOHIEHCATOPOBY. (MPO(PeCcCHOHATBHO —
OPHEHTHPOBAHHOIO CO/ICP/KAHNSA).

Tema 4.2
ITocTOTHHBIH
JJIeKTpHUYe-
CKHMH TOK

Conepxanue y4eOHOro Marepuaja

43.Cuna Ttoka IlocTOSHHBIM TOK YCIOBHUS CYIIECTBOBAHHUS MOCTOSHHOTO JJIEKTPUYECKOTO
toka HWMcrounukn Ttoka Hampsbkenme U um DJIC E. 3akon Oma s ydacTka Ienu
DNEKTPUYECKOE COMPOTUBIIEHNE 3aBHUCUMOCTH COMPOTHUBIICHUS OAHOPOIHOTO MPOBOJHUKA OT
€ro JUIMHBI U IJIONIAI1 MOTIEPEYHOI0 CEYEHUs Y JeIbHOE CONPOTHBIICHUE BEIIECTRA.

44. TlocnenoBaTenbHOE, MapauiebHOE, CMEIIAaHHOE COEIWHEHHE NPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKkTpuyeckux mnenei. [Ipaswmna Kupxroda.

45.Pabora anekTpuyeckoro Toka. 3akoH J[xoyns—IJlenna. MOIIHOCTD 2JIEKTPHUIECKOTO TOKA
TennoBass MOWIHOCTBH, BblAeasieMas Ha pesuctope. DJC U BHYTpEeHHEE CONPOTHUBIICHHUE
WCTOYHUKA TOKa 3akoH OMa Il TIOJHOU (3aMKHYTOM) SJICKTPUYECKOM 1enu. MOIITHOCTh
rncrtouHuka Toka KopoTtkoe 3ambikanue. KoHnneHncaTop B Lienu MOCTOSIHHOTO TOKA.

IIpakTH4YecKue 3aHATHA

4.IlpakTuueckas padora Ne 4
Pemrenue 3aga4 mo teme «Pemenne 3ama4d no reMe «Cmiaa Toka. IL1oTHOCTE TOKA. YaeabHoe
CONPOTHBJIEHNE TPOBOAHNUKA». (MPO(eCcCHOHATIBLHO — OPUEHTHPOBAHHOI0 COAECPKAHMS).
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S.0IpakTuueckas padora Ne 5§
Pemenne 3apa4 no teme «3akon Oma IJisl y4acTKA HeNd U 3aMKHYTOM HeNmm».

JlabopaTopHble 3aHATHS

20.JIadopaTopHasi padora Ne 20
«OmnpenesieHue yaeJabHOT0 CONPOTUBJICHUS TPOBOJHUKA)

Tema 4.3 Copep:xxanue y4e0HOro MmaTepuaja
Toku B 46.0nekTpruueckas MPOBOJUMOCTb PA3JIMUHBIX BEIIECTB. OJIEKTPOHHAs MPOBOJUMOCTD
Pas/IMIHBIX TBEPABIX  METAJJIOB 3aBUCUMOCTh  CONPOTHMBIIEHHS METAUIOB OT TEMIIEpaTypHI.
cpeaax CBepXnpoBOAUMOCTD. DINEKTPUUECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
47 .TlonynpoBoaauku CoOCTBEHHass W TPUMECHas IPOBOAUMOCTH IOJTYIPOBOIHHUKOB.
CaoiicTBa p—n-niepexoaa [lomynmpoBoaAHHKOBEIE TIPUOOPHI.
48. DNEeKTpUYECKU TOK B IJIEKTPOIUTAX. OJIEKTPOIUTUYECKAS ITUCCOIHUAINS DIIEKTPOIN3
3akonbl Dapajnest WIS AIEKTPOIU3a. DIEKTPUYECKHUU TOK B razax. (CaMOCTOSATEIbHBIN U
HECAMOCTOATENBHBIN  pa3psa. PasnuuHble TUIIBI CaMOCTOSITENIBHOIO paspsana MomnHus
IIna3ma
Tema 4.4 Coaepixkanue yueOHOro MaTepuajia

MaraurHoe moJjie

49.B3aumojielicTBHE TTOCTOSTHHBIX MAarHUTOB U TNPOBOJHUKOB C TOKOM. MAarHuTHOE IMoJie
Bektop MaruuTHO#N wuHAYKUMU. [IpuHOMN Ccynepno3uuvyd MAarHUTHBIX mosied JIuHuu
MarHUTHONW WHAYKIUU. MarHuTHOe IoJie MPOBOJHMKA C TOKOM (IIPSMOTO MPOBOJHUKA,
KaTyIIKA U KpyroBoro BuTka) OmbiT Opcrena Cuna Amrepa, €€ HampaBiICHUE W MO AYJIb.
Cuna Jlopenua, €€ HanpaBJ€HUE U MOIYJIb. JIBHKEHUE 3apsS>KEHHOM YaCTHUIIbI B OTHOPOJHOM
MarHUTHOM Tione. PabGora cunel Jlopenma. MarnutHoe mole B BemiecTBe. Deppo-
MAarHeTHKH, Napa- U IuaMarHeTUKU

Tema

4.5
JJIEKTPOMATHUT
Hasi MHAYKIUSA

Conep:xxanue y4e0OHOro MmaTepuaJja

50.5Bnenne smexkTpoMarHuTHOM WHAYKIMH. IloTok BekTOopa mMarHuTHOW WHAYKHUU. DJIC
UHAYKIUW. 3aKOH 3JIEKTpOMarHuTHOM mHAykiuu @apanes. BuxpeBoe 3JIeKTpUYECKOe MoJie
Tokun ®dyko. D/IC MHAYKUMHA B MPOBOJHUKE, ABUKYILIEMCS MOCTYHATEIbHO B OJIHOPOJHOM
MmarauTHoM nosie. [TpaBuiio Jlenua
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51.MunyktuBHOCT, Karylika HMHAYKTUBHOCTM B LIE€NM IIOCTOSHHOIO TOKa fIBieHue
camounaykuuun OJIC caMOMHAYKIMU. OHEpPrus MAarHUTHOIO TMOJs KaTyIIKHM C TOKOM.
DNEKTPOMarHuTHOE MOJIe

JlaGopaTopHble 3aHATHS

21JIabopatopHas padora Ne 21
«H3ydeHne siBJIEHHS 31eKTPOMATHUTHON MHAYKIIMI

Bcero o Teme:

36

Pa3zpen 5

KoJie0anus u BOJIHLI.

Tema 5.1
Mexannueckue
KOJICOaHUuA

52.KonebarenpHast cuctema. CBoOomHble  KosieOaHus. ['apMoHHMYeckue KoyieOaHUs
KunemaTnueckoe u IMHAMHUYECKOE OMMMCAHNE DHEPreTUYeCcKOoe ONrcaHue (3aKOH COXpaHEHUs
MEXaHUYECKOM sHeprur). BBIBOJ TMHAMUYECKOrO OMHCAHUS TapMOHMYECKUX KOJICOaHUN U3
X DHEPreTUYECKOr0 U KHHEMAaTHYECKOTO OMUCaHusI. AMIUITUTYAA U ¢a3a Konedanuii CBs3b
AMIUTUTYABI KOJICOAHUN MCXOJHON BEIMYUHBI C aMIUIUTyJaMH KoyieOaHuii e€ CKOpOCTH U
yckopenusi. Ilepumon m  dvactora koneGanuii  I[lepron Manmblx  CBOOOIHBIX — KOJIeOaHUN
MaTeMaTH4ecKkoro masitHuka. Ilepuosn cBoOomHbIX KoseOaHui NMpy>KMHHOTO MasiTHUKa [loHsiTHe
0 3aryxaromnux kosieOanusx BriHYXneHHbIE kKoneObanus. Pe3onanc. Pe3onancHass kpuBasi.
Bnusnaue 3aTyxaHus Ha BUJ pe30HAHCHOW KpUBOU. ABTOKOJICOaHUS.

JlabopaTopHble 3aHATUA

22.J1abopaTopHas padora Ne 22
«OmnpegesieHHe YCKOPeHUs1 CBOOOJHOIO MAaJeHUs] € MOMOIUBI0 MAaTEeMATH4eCKOro
MasiTHUKa)

Tema 5.2
JIEKTPOMATHUTH
ble KoJIe0aHusl.

53.Konebarenpubiii KOHTYp CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOaHUS B HJICATHLHOM
koJsiebarennbHOM KOHTYpe @®opmyna Tomcona CBsi3b aMIUTATYIBI 3apsjia KOHISHCATOpa C
aMIUTATYZIOM CHITBI TOKa B KOJEOATEIIbHOM KOHTYpe 3aKOH COXPAaHEHUsS SHEPTUU B HJICATh-
HOM KOJIeOaTeIbHOM KOHTYpE. 3aTyXaroIlIue 3JIeKTPOMarHuTHhIE KoJieOaHus. BBIHYXICHHBIC
AJIEKTPOMAaTrHUTHBIC KOJICOaHMSI.

OK 01

OK 02

OK 03

OK 04

OK 05

OK 06

OK 07
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54.Ilepemennblidi TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYIHOE M JEUCTBYIOLIEE
3HAYEHUE CHJIBI TOKA U HAIPSDHKEHUS IIPH Pa3IMYHON (hopMe 3aBUCUMOCTH MIEPEMEHHOTO TOKa
oT BpeMeHU. CHHyCOWJaJbHBIM IEpEMEHHBIM TOK. Pe3nucrop, KOHAEHCATOp M KaTyllKa
VHIYKTUBHOCTH B LIENIM CUHYCOMJAJIBHOIO IIEPEMEHHOI0 TOKa. Pe3oHaHc TOkOB. Pe3onHaHC
HAIPSIKECHU.

55.neanvubiii Tpancgopmarop IIpon3BoacTBO, mepemada W MOTPEOSICHHUE DIICKTPUUYECKOM
SHEPrUu.  IKOJIOTUYECKHE PUCKU TMpPU MPOU3BOACTBE  3jeKkTposHepruu. KynbTypa
HCTIOJIb30BAHUS JIEKTPOIHEPTUH B OBCEIHEBHOM KU3HU.

IIpakTH4eckue 3aHATHA

6.IlpakTuyeckoe 3ansitue Ne 6
Pemienue 3amau mno TeMe «JJIEKTPOMATHUTHBIE BOJHBbI». (NpodecCHOHAIBHO —
OPMEHTHPOBAHHOTO CO/IEPKAHUS).

JlabopaTopHble 3aHATHS

23.JIadopaTopHasi padora Ne 23
«M3y4enue ycTpoiicTBa 1 padoThl TpaHchopMaTopa»

Tema 5.3
MexaHnnueckue
U 3JIEKTPO-
MATHHUTHBIE
BOJIHBI.

56.MexaHnuecKHE BOJIHBI, YCJIOBHMS MX paclpocTpaHeHus. llomepeunble M IIpOIOIBHBIE
BoJHBI. [lepuon, ckopocTe pacnpocTpaHEHMs W JJIMHAa BOJHBL. (CBOWCTBa MEXaHMYECKUX
BOJIH: OTpa)k€HUe, MpesiomjeHne, nHTepdepeHuns u auppakius. 3Byk. CKOpOCTh 3BYyKa.
I'pomkocts 3Byka. Beicora ToHa. TemOp 3Byka. IllymoBoe 3arpsi3HEHHE OKpYy’Karomiei
Cpenpl.

57 .OJeKTpOMarHuTHBIC BOJIHBI Y CJIOBHUS HM3Jy4YCHHUs JICKTPOMArHWTHBIX BOJH. B3anMuas
OopHeHTalus BEKTOpOB B ,V B anekTpoMarHuTHOM BojHe CBOICTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpakeHHE, TIpeJIOMJICHHe, Tmonspusanus, wuHTepdepenuus u gudpaxuus. [llkama
AJIEKTPOMATHUTHBIX BOJH [IpUMEHEHHe SJIEKTPOMAarHUTHBIX BOJMH B TEXHHUKE U OBITY.
[IpyHUMIIBI paanoOCBsA3U U TeneBUACHUs. Panuosiokanus. DIEKTPOMArHUTHOE 3arps3HEHHE
OKPY>KaroIlIeH Cpeibl.

JlaGopaTopHbIe 3aHATHA
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24.J1abopaTopHas padora Ne 24
«COopka M HACTOlKa MpocTeiero paIuonpuéMHIKa»

Tema 5.4
OnrTuka.

58.IIpsimoniuHENHOE paclpoCTpaHEHUE CBETa B OAHOPOAHOM cpene. Jlyu cBera. TodeuHblit
MCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI oTpaxkeHus1 cBeta. [locTpoenue n3oOpakeHuit
B rutockoM 3epkase. Cepuueckue 3epkana.

59.Ilpenomnenue csera. 3aKOHBI TIPEJIOMJICHHS CBeTa. AOCONIOTHBIM TIOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIN NOKa3aTelnb npesoMiieHus. [1oCTOSSHCTBO YacTOTHI CBETa U
COOTHOIIIEGHHE JIUTMH BOJIH IIPH MEPEX0]I€ MOHOXPOMATHYECKOI'0 CBETA Yepe3 IPaHHIly pas3zena
JIBYX ONTHYECKHX CPE/l.

60.Xox myueii B mpusme. Jucnepcus cBera. CroxkHbIM cocTaB 6emnoro ceera. L[Bet. IlomHoe
BHYTpEeHHee oTpakeHue. [IpeaenapHblil yroi moJTHOTO BHYTPEHHETO OTPaKeHUSI.

61.CoOuparomie u pacceuBaromiue JUH3bI. ToHkas JmH3a. DOKYCHOE pacCTOSHHE U
ONTHYECKas Cuja TOHKOH JHH3BL. 3aBUCHUMOCTb (POKYCHOTO PpACCTOSHHS TOHKOM
C(I)CpH‘-IGCKOﬁ JIUH3BI OT e TCOMCTPHUU WU OTHOCUTCIBHOTO IIOKAa3aTCJIsA MPCIIOMIICHUA.
dopmysia TOHKOM JIMH3bI Y BEJIMYEHUE, JaBaeMO€ JUH30M. X0 Jiyda, MpOUIeAUIETO JUH3Y
TI0JT TPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOW omnTH4eckou ocH. [locTpoeHune n3oopakeHuii TOUYKH
Y OTpe3Ka NpsIMON B COOMPAIOIINX U PACCEUBAIOIINX JIUH3aX U UX CUCTEMax.

62.0ntuueckue npubopel. Pazpematomas crnocoOHOCTh. [71a3 kak omTuyeckas cucTema.
[Ipenensl mMpUMEHUMOCTH T€OMETpPUYECKOW ONTUKH. BomHoBas ontuka. HMuTepdepeHums
cBera. KorepeHTHblE MCTOYHHUKH. YCIOBHS HAOIIOIEHMS MaKCUMyMOB M MHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JABYX KOT€pPEHTHBIX MCTOYHUKOB. IIpuMephl KiIacCHUuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

6 3. udpakiust cBera. JudpakmmonHas peméerka.  YCIIOBHE HAOMIONCHUS TJIaBHBIX
MaKCUMYMOB TIPH ITaJICHHH MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKITUOHHYIO PEIIETKY.

64 .Ilonspu3zamnus cBera
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IIpakTHYeckue 3aHATHA

7.MpakTnyeckoe 3ausaTue Ne 7 2
Pemenne 3ana4 no teme «IlocTtpoenne n3odpakeHusi B TOHKOM JHH3e». (Mpo¢ecCHOHATBHO
— OPMEHTHPOBAHHOIO COJEPKAHMA).
JlaGopaTopHble 3aHATHA
25.J1aGopaTopHas padora Ne 25
«M3mepeHne JJIMHBI BOJIHBI C MOMOIbIO TU(PPaAKINOHHOMN 2
peléTKI»
Bcero no teme: 38
Pa3znen 6 OCHOBBI CTIENUAJIBHOM TEOPUU OTHOCUTEJIbHOCTH. 2
Tema 6.1 65.I'paHnbl NPUMEHUMOCTH KJIACCHYECKOM MexaHuKH. [locTynaTel crnenuanbHOM TeopHu
OcnoBsl CTO OTHOCUTENBHOCTU. [IpocTpaHCTBEeHHO-BpeMeHHOH  mHTepBail. IIpeoOpaszoBanust Jlopenma OK 01
YcnoBue npudMHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU U 2 OK 03
COKpallleHUE JJIUHBI. ODHEPrus M HUMIIYJIbC PENATUBUCTCKON uacTuipl. CBs3b MaccChl C
SHEPTrUel U UMITYJIbCOM PEJIITUBUCTCKON YaCTUIIbl. DHEPTUs MOKOS
Bcero nmo teme: 2
Pa3zpgen 7 KBantoBas ¢pu3zuka.
Tema7.1 66.PaBHOBECHOE TEIJIOBOE W3IyYeHHE (M3IydeHHE aOCOIOTHO 4YEPHOTO Tena) 3aKoH
KopnyckyasipHo- | cvemenns Buna. T'mmortesa M . Inaska o kBaHTax. MOTOHBI DHEPTHS U MMITYIEC (OTOH. 2 OK 01
BOJIHOBOI ®otospdexr Onbitel A I Cronerosa 3akoHsl Gotodddexra. YpasHeHue DHHIUTEHHA 1S
Ayaausm dotoaddekra. «KpacHas rpanuna» gororddexra OK 02
67./laBnenne cBera (B YacTHOCTH, JaBJICHHE CBETa Ha aOCOJIIOTHO TMOTJIOMIAOIIYIO | OK 03
a0CoJIIOTHO OTpakarolyo nmosepxuocts). OmnbiTel I H JleGenena. 2
OK 04
68 BomHoBBIE cBoMcTBa yactuil. Bosnbl ne bpoinsa. Jlnunaa BonHBI Ae bpoiins u pa3Mepsl
00JIacTu JIOKaIu3aluu ABWXKYLIeHcs yacTullbl. KopimycKyasipHO-BOIHOBOMW Tyalin3M 2 OK 05
Judpakims 31eKTpOoHOB Ha kKpuctauiax Crnenuduka usmepeHnii B Mukpomupe COOTHOIICHUS
Heomnpenenénuocteit Ieitzendepra OK 06
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Tema 7.2
dusuka aroma.

69.01bITHI 110 UCCIIEIOBAHMIO CTpOoeHUs aroMa [InanerapHas monens atoma Pesepdopaa.
[Tocrynater bopa. M3nydenue u nornomnieHne GOTOHOB IIPH MEPEX0/IC aTOMA C OJTHOTO YPOBHS
SHeprum Ha napyro. Buabl cnektpoB CHekTp ypOBHEH »JHEprud arTromMa BOAOpOAA.
CrnioHTaHHOE U BBIHYKJEHHOE U3JTy4eHHue cBeTa. Jlazep

OK 07

Tema 7.3
duszuka
aTOMHOI'0 f1/Ipa
U 3JIeMEeHTAPHBIX
YACTHII.

70.Hyxmonnast Mmonens sapa ['eiizenoepra— HMBanenko. 3apsn siapa. MaccoBoe 4uCIio sapa
N3zotombl. PamnoaktuBHOCTE. Anb(da-pacman. DIEKTPOHHBIM W TMO3UTPOHHBIN OeTa-pacma.
Mamma-uznmydyenue. 3akoH paJlMOAKTHUBHOIO pacrajia. PaanoakTHBHBIE HU30TOIBI B MPUPOJE
CBoiiCTBa MOHU3UPYIOUIETO U3NIyuyeHUsl. BiusiHMe paJMOaKTUBHOCTH HA JKUBbIE OPraHU3MBbI
EcrectBennslii pon nznmyuyenus. [lozumerpus.

Cemunap

71.OHeprus cBsI3M HYKJIOHOB B siipe S nepHbie cuinbl JledexkT Macchl siapa SIaepHble peakiuu
Henenue u cuaTe3d simep. SAaepueie peakTtopbl. [IpoOneMsbl ympaBIsseMOro TEPMOSIAEPHOTO
CHHTE3a. DKOJOTHYECKUE ACTIEKThI Pa3BUTHUS SIICPHON SHEPreTHUKHU.

72.MeTonpl pEeTUCTpalldd U HWCCICAOBAHHS DJIIEMEHTApHBIX dYacTuil. DyHIaMeHTaIbHbIC
B3auMojieicTBusA. bapuonsl, Mme30HbI U JienToHbl. [IpencraBnenue o CTaHmapTHOM MOaENH
KBapk-rimtooHHas mojzens aapoHoB. dusmka 3a npeneiaamu CranmapTHod mopaenu. TEmMHas
MaTepus ¥ TéMHast dHeprusi. EnnHcTBO hrsndeckoit KapTHHBI MUpA.

JlabopaTopHble 3aHATHS

26JI1adopaTopHasi padora Ne 26
«H3y4yeHue TPEKOB 3aPSKEHHbIX YaCTHI»

Bcero mo reme:

16

Pa3znen 8

JJIeMeHTbl ACTPOHOMMU U ACTPO(PU3UKH.
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Tema 8.1

73.Otanbl pa3zBuTHs acTpoHOMUH. lIpukiagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUU

HeMeNTLL [IpruMeHUMOCTh 3aKOHOB (U3UKH i1 OOBSACHEHUS MPUPOABI KOCMHUUYECKHUX OOBEKTOB ) OK 01
acTpodH3NKH. Metoasl acTpOHOMUYECKUX HuccienoBaHui. COBpEMEHHbIE ONTUYECKHUE  TEJIECKOIIbI, OK 02
panuoTteneckornbl, BHeaTMocepHas acTpoHomus. Bunm 3BE3mHoro Heba Co3Besnus, sSipKue
3BE3/bI, IUIAHETHl, HUX BUAUMoOe JABkeHue.ConHeuHast cuctema. Connne. ConHeuHas OK 03
akTUBHOCTh. Mctounuk sHeprum CoJiHIa U 3BE31.
74.3BE€3AbI, WX OCHOBHBIE XapakKTEpUCTUKHU. JluarpamMma «CHOEKTpaJbHBIA  KJacc— 2 OK 04
CBETUMOCTB» . 3BE3ABI TJIABHOW MOCJEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3J TJIABHOM NOCJIEA0BATEIbHOCTA. BHYTpEHHEE CTpOEHHUE 3BE3N OK 05
CoBpeMEeHHbIE TIPEJICTaBICHUS O MPOUCXOXKJICHUU U sBomouuu CosHua v 3BE3H  DTambl
JKU3HU 3BE3. OK 06
75. Mneunsiii [Iyte — nama lNamaktuka Ilonokenwe m nBwkenne ConHna B ['amaktrke OK 07
Tunbl ramaktuk PaamoranakTuky U KBazapbl. YEpHbIE ABIPHI B si/Ipax rajakTUK. BceneHHas 2
Pacmmmpenne Beenennoit 3akon Xa00ma PazOeranue ramaktuk Teopust bosbimoro B3peiBa
PenukroBoe manmyuenue. MacmrtaOHast cTpykTypa Beenennoit Meraranaktuka. Hepeménnnie
npoOIeMbl aCTPOHOMMHU.
Bcero no teme: 6
NuauBUaya bHBI 16
U MPOEKT
Koncynbranun 6
CamocrosiTesbHast padora 8
JK3aMeH 4
Bcero 252
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3 YCJOBUS PEAJIN3ALIMU PABOYEN ITPOT'PAMMBI YYEBHOT'O IIPEJIMETA

3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne
Jns peanuszauuu MporpaMMbl  Y4eOHOM IUCHUIUIMHBI — MPEIyCMOTPEHBI CIEAYIoIIne
CIICHUAJIbHBIC ITIOMCIICHUA
1. Yuebnas aynuTopusi JUisi IPOBEICHHS 3aHATUN BCEX BHJIOB, MPEIyCMOTPEHHBIX
o0pa3oBaTeNbHOW TPOTrPaMMON, B TOM 4YHCIE€ TPYNNOBBIX W  HWHIWBUAYAIbHBIX
KOHCYJbTAIIUH, TEKYIIETO KOHTPOJIA U MPOMEXKYTOUHOU arrectannu - KabuHer dusuku -
Crnenuanu3upoBaHHas MeOeIb M CHCTEMbl XpAaHEHHsS: OCHOBHOE 00OpyIOBaHHE: CTOJ
ydyeHnueckud 15 mrT.; ckambs ydyeHuueckas 15 mr.; 30 moOcamoYHBIX MECT; CTOJ

npenoaaBaTeiis; CTyJ npenoaaBaTeis.
JlomonuuTensHoe  oOopymoBaHue: mkad I XpaHEHUS  y4eOHO-METOAMYECKOU
JOKYMEHTALIUH.

TexHuuyeckue cCpelncTBa: OCHOBHOE O0OOpyAOBaHME: CET€BOM  (UIBTP; KOMIBIOTED
nperosasatenss ¢ nepudepueit  (imneHsMoHHoe mporpammHoe obecrieuenue  (I10),
o0pa3oBaTeNbHBI KOHTEHT M CHUCTEMa 3aluThl OT BpeaoHocHo# uHpopmanun) 1K (Jetway
845GDA(L)/ Intel Celeron (R), 1,70GHz/ 512Mb/ SAMSUNG SP0842N 80Gb/ 250W/
CRT17" Samtron 76DF/77DF/ kn/ mbimb/ cereBoit GuiabTp); HOYyTOYK Acer Aspire; qocka
MEJIOBas.

JomonuutensHoe oOopymoBanue: MynbruMeauanpoekrop (TOSHIBA TLP-X3000A);
aKyCTU4ecKas CUCTEMA; Moy (HP LaserJet Pro M1132 MFP).
JleMOHCTpallMOHHbIE y4eOHO-HATJISIIHBIE MOCOOMS: OCHOBHOE OOOpYyIOBaHHUE: HarJIsIHbIE

IIJIAKAThI o COOTBETCTBYIOIINM TEMaTUKaM JUCLUTIINHBI "®uznka".
JlononHuTenbHOE 000pyIOBaHME: IUIAKaThl, Y4eOHbIE HAIJIAIHbIE IOCOOMS, CTEHJBI,
KOMILJIEKT IIpE3EeHTalUN o JUCLUATIIINHE "®uznka".

Jlunensnonnoe mporpammHoe obecmeucHue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; antuBupycHoe nporpamMmmHoe obecriedenne Dr.Web.

2. Y4eOHast ayauTopus U TPOBEICHHS 3aHATHH BCEX BHUJIOB, MPEAYCMOTPEHHBIX
o0Opa3oBaTeNbHOW TPOTrPaMMON, B TOM 4YHCIE€ TPYNNOBBIX W  HHIWBUAYAIbHBIX
KOHCYJbTAIIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOU arrecranuu - JlabopaTopus huzuku
- Criermanu3upoBaHHast MeOesIb U CHCTEMBbl XPaHEHUsS: OCHOBHOE 000pYyIOBaHHE: KOMILJICKT
yaeOHor mMebenu (cton ydeHudeckui 15 mr.; cryn yuennueckuit 30 mr.) 30 mocagodHbIX

MCCT, CTOJI nmpenoaaBaTeJii, CTYyJI npenoaaBaTeis.
JlomomHUTETHHOE obopyioBaHueE: CTOJI nabopaTOPHBIN 5 IIT.
TexHuyeckue cpeicTBa: OCHOBHOE OOOpYIOBAaHUE: JOCKAa MENOBas; IEMOHCTPAIMOHHBIC
oOpa3ibl YCTPOWCTB.

Crnenuanu3upoBaHHoe 00opynoBaHMe, MeOelnb W CHCTEMbl XpPAHEHHUS: OCHOBHOE
o0opyIoBaHWE: THUIOBOM KOMIUIEKT JIa0OpaTOpHOro o0OpyaoBaHHs 1O  (U3UKE.
JlononHuTenbHOE 000pyaOBaHME: JlabopaTtopHble cTeHAbl: «OnpenencHue YCKOpEHUs
CBOOOJHOIO NaJEHUsl C IOMOIIbI0 MaTeMaTU4YecKOro MasTHHKa», «OmbITHas NpoBepKa
3akoHa boing-Mapuotra», «OmnpeneneHne BIaXHOCTH — Bo3ayxa», «OmnpeneneHue
KO3 (QHUIMEHTa TOBEPXHOCTHOIO HATSDKEHUS KHUIKOCTH», «OmpenencHue yAeIbHOIO
CONIPOTHBIICHUS] TPOBOAHMKA», «V3yueHue SBIEHUS HIIEKTPOMArHUTHON WHIYKIHH,
«M3ydenne yctpoiicTBa, paboTsl TpaHchopmaTopa», «COOpka W HACTPOMKAa MPOCTEUIIETO
panuonpueMHuKa», «3MepeHue ATUHBI BOJHBI C MOMOLIBIO TU(PPAKIMOHHON pEIIETKNY,
«M3yyeHne  TpekoB 3apsDKEHHBIX  4YacTHIl IO TOTOBBIM dororpadusim».
JleMOHCTpallMOHHbIE y4eOHO-HArJsIIHbIe TOCOOMs: OCHOBHOE O0OpYyIOBaHME: HATJISTHBIC
IJIaKATBhI o COOTBETCTBYIOLUM TEeMaM.
JlononHuTenbHOe 00OpYyJOBAaHWE: KOMIUIEKT —Y4eOHO-METOAWYECKOH JIOKYMEHTAlUU;
IUAKTUYECKUE MaTepualibl; MHCTPYKLMHU IO TEXHMKE O€30IMacHOCTH M OXpaHe Tpyjla
o0yyaromuxcs mpu padore B 1a00paTOPHH.
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2. TlomemeHue Ui CaMOCTOSATENBHOM W BoOcCHUTaTeldbHOM paborel — KaOuner

bubnuoreka, UntanbHbIi 371 ¢ BBIXOJIOM B HH(POPMALIMOHHO-TEIEKOMMYHUKALMOHHYIO CETh
"NuTepuer".
OcHOBHOE 00OpyIOBaHHE: CTOJ OWONHOTEKapss C SIIMKaMH, Kpeciao OubanoTekaps,
cTe/uiaku OuOIMoTeuHble, cToy ydeHHueckuidt 10 mT., cTyn ydenmueckuid 20 mr. 20
MOCaI0YHBIX MECT.
TexHuyeckue cpefcTBa: OCHOBHOE 000pyIOBaHUe: KOMIBIOTEp OMOIHoTeKaps ¢ nepudepueit
(uuen3nonHoe mporpamMmmHoe obecmeuenue (I10), cucrtema 3amuUTBHI OT BPEJOHOCHOMH
unpopmanun)- IIK (mpoueccop Intel Core 13-2100 3,1 I'Tu, onepatuBnas namsts 4 10,
xectkuit guck 1 TO, monutop 22°°, 2013 r. — 2 1mT.), KOMIOBIOTEP OOYyYaAIOMIETOCS C
nepudepueit (uieH3noHHoe mporpamMmmuoe obecrieuenue (I10), oOpa3oBarenbHBI KOHTEHT
U cHucTeMa 3alllUThl OT BPEAOHOCHONM HMH(OpPMAIMH) C BO3MOXXHOCTHIO MOJKIIOYEHHS K
MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn "MHTepHer" M obecrieueHHEeM J0CTyma B
AJICKTPOHHYIO MH(POPMAITMOHHO-00pa30BaTEIbHYIO Cpely 00pa30BaTEIbHOW OpraHU3aIluy -
1K (npoueccop Intel Core 13-2100 3,1 I'T'u, oneparuBHas namate 4 I'6, xectkuii quck 1 TO,
MoHUTOp 22°°, 2013 1. — 4 mT.). CBOOOIHBIN JOCTYI K CHEIUATU3UPOBAHHON CITPABOYHOU U
yueOHOH JuTepaType, MEepPUOAWYECKHM H3JIaHHUSIM, pecypcam 3JIEKTPOHHON OubimoTexu
NPHUTY u OBC.
JIluuenszuonnoe nporpammHoe obecrneuenue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; anTtuBHpycHOe mnporpamMmmHoe obecrneuenne Dr.Web.[lomemenune ms
CaMOCTOSITENIHON PabOTHI

3. Tlomemenue i CaMOCTOSTEIBLHONM W BOCIHMTATEIBHONW pabOThl — ydeOHas
ayIUTOpUsl C BBIXOJOM B HH(POPMALMOHHO-TEICKOMMYHUKAIIMOHHYIO ceTh "MHTepHet".
Crieunanu3upoBaHHasi MeOeIb U CHUCTEMbl XPAaHEHHS: OCHOBHOE O0OpYyIOBaHHUE: KOMILIEKT
Mebenu (CToJI yYeHHYEeCKHi ¢ TJaBKaMu 14 IIT., CTOJ KOMIBIOTEPHBIA ydeHHYeckuid 12 mrT.,
CTynbs 12 1miT.), CTON TpemojaBarelis, CTyJd MpenogaBaTens. 36 TMOCAaTOYHBIX MECT.
JlonosHUTENBHOE obopynoBaHue: KHUKHBIN mKad.
TexHuuyeckue CpeacTBa: OCHOBHOE OOOpyJOBaHHE: KOMIIBIOTEp IMpernojaBaTens ¢
nepudepueit (uieH3noHHoe mporpammuoe obecrieuenue (I10), oOpa3oBaTenbHBI KOHTEHT
U cucTeMa 3amuThl oT BpenoHocHor nHpopmanun) [TK (mpoueccop Intel Core 13-4170 3.7
I'Tu, onepatuBHas namste 6 ['0, xectkuit auck 500 I'6, morurop 22°°, 2014 r. 2020 r.),
KOMITbIOTEp oOydaromierocs ¢ mnepudepueil (JUIEH3MOHHOE IPOTPAaMMHOE O0OECTIeUueHHE
(ITO), obpa3oBarenbHbIi KOHTEHT M CHUCTEMa 3allMThl OT BPEIOHOCHOW HH(OpMAIUHU) C
BO3MOXXHOCTBIO  TOJKIIOUEHUS K  HMHQOPMALIMOHHO-TEJIEKOMMYHUKALIMOHHOW  CEeTH
"NuTepHer" u obecrieueHHEM JOCTyIa B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEeIbHYIO
cpeny obpasoBarenbHol opranm3anuu [IK (mpomeccop Intel Core 13-2100 3,1 ITm,
orneparuBHas namsTh 4 10, sxectkuit quck 1 TO, morurop 22°°, 2013 1. — 4 mrt.; mpoueccop
Intel Pentium DC ES5200 2,5 I'Tu, oneparuBHas mamsath 2 ['6, xectkmit muck 250 T°6,
MouutTop 19°°, 2008 r. — 7 wrt.; npoueccop AMD Sempron 3000+ 1,80GHz, onepatuBHas
namath 1 I'0, xxectkuii quck 80 I'6, moruTop 197, 2005 1. — 1 mr.). CBOOOAHBINA JOCTYI K
CMELUANTU3UPOBAHHON U CHPABOYHOM JUTEpaType, NMEPUOTUUYECKUM H3JaHHSIM, pecypcam
anektporHon Ombmmoreku MPHUTY u OBC. JlunieH3noHHOE MporpaMMHOE OOecIieueHue:
Microsoft Office 2010 Professional Plus; Windows 7 Pro; aHTHBHpYCHOE IIpOrpaMMHOE
obecneuenue Dr.Web.

4. ITomemienue JUIst OpraHU3alMy BOCIIUTATENIbHONW paboThl — KabuHeT cryneHueckux
WHUIUMATUB, yueOHas ayIUTOPHsS C BBIXOJAOM B MH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHYIO
CETh "NuTepuer".
Creunanu3upoBaHHasi MeOeIb M CHUCTEMbl XPAHEHUS: OCHOBHOE O0OpYyIOBaHHUE: KOMILIEKT
Mmebenu (cTos yueHndeckuid 15 mr., ctyn yueHnueckuit 30 1mT.), CTON MpernoaaBaTens, CTyl
MpernoaBaTes. 30 IOCAI0YHEIX MECT.
JlonosHUTENBHOE o0opyaoBaHue: KHWKHBIN mKad.
TexHuueckue CpelncTBa: OCHOBHOE OOOpyJOBaHME: KOMIIBIOTEp IpernojaBaTens ¢
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nepudepueit (uieH3noHHoe mporpaMmmuoe obecrieuenue (I10), oOpa3oBaTenbHbI KOHTECHT
M cucTeMa 3anuThl OT BpenoHocHor nHpopmanun) [TK (mpoueccop Intel Core 13-4170 3.7
I'Tu, onepatuBHas namste 6 ['0, xectkuit auck 500 I'6, morutop 22°°, 2014 r. 2020 1.),
KOMITbIOTEp oOydaromierocs ¢ mnepudepueid (JUIEH3MOHHOE MPOTPaMMHOE O0OECTIeUueHHE
(TTO), obpa3oBarenbHbIi KOHTEHT M CHUCTEMa 3allMThl OT BPEIOHOCHOW HH(OpMAIUHU) C
BO3MOXXHOCTBIO  TOJKIIOUEHUS K  HMHQOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOW  CEeTH
"NuTepHer" u obecrieueHHEM JOCTyNa B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny obpasoBarenbHou opranm3anuu [IK (mpomeccop Intel Core 13-2100 3,1 ITm,
orepaTtuBHas namsTh 4 ['0, sxectkwmii quck 1 TO, monuTop 22°°, 2013 r. — 3 mt.). CBOOOIHBIN
JOCTYNl K CHENUANIU3UPOBAHHOW M CIPABOYHOM JMTEparype, MEPUOAUYECKHM H3IaHUIM,
pecypcam anektpoHHol Oubmmorekn MPHUTY u OBC. JIMneH3WOHHOE TPOrpaMMHOE
obecrieuenue: Microsoft Office 2010 Professional Plus; Windows 7 Pro; anTuBUpyCcHOE
nporpammuoe obecnieuenue Dr.Web.
[TomereHune a1t CaMOCTOSITENHHOM pabOThHI

3.2 UudopmanuonHoe odecriedeHne 00y4eHust

IlepeyeHb OCHOBHOM M IOMOJHUTEIbHOI JUTEPATYPbI, IJIEKTPOHHBIX PECYPCOB.

OcHoBHas1 uTEpaTypa

1. Msikumies I'. 5. ®usuka : 10 kmacc : 6a30BbIN U yrIyOJEHHBIN YPOBHU : yUeOHUK
/ T'. 51. Msikumes, b. b. Byxosues, H. H. Corckwii ; mox pen. H. A. [lapdentpeBoid. — 12-e uzn.,
crep. — Mockaa : IIpocsermienue, 2025. — 436 c¢. URL: ttps://znanium.ru/catalog/product/2220306

2. Msikumes I'. SI. @usuka : 11 knacc : 6a30BbIi U yrITyOJCHHBIN YPOBHH : y4eOHUK
/ T'. §I. Msikumies, b. b. byxosues, B. M. Uapyrus ; nox. pen. H.A. TlapdentbeBa. — 13-¢ u3.,
ctep. — Mockaa : [Ipocsemienue, 2025. — 444 c¢. URL: ttps://znanium.ru/catalog/product/2220312

JlomoJIHUTeIbHAS JIUTepaTypa

1. Kacpsno B. A. @usuka : 10 kiacc : yriyOiaeHHbIH ypoBeHb : yueOHuk / B. A.
KacesinoB. — 13-¢ u3g., ctep. — Mocksa : [Ipocsemnienue, 2025. — 482 ¢. URL:
https://znanium.ru/catalog/product/2220307

2. KacpsinoB B. A. ®usuka : 11 kiacc : yriyOaeHHBIN ypoBeHb : yueOHUK / B. A.
KacpsiHoB. — 13-¢ u31., ctep. — Mocksa : [Ipocsemenne, 2025. — 511 ¢. URL:
https://znanium.ru/catalog/product/2220313

3. [Munckuit A. A. @usuka : yueonuk / A.A. IMunckwuit, I'.}O. I'pakoBckuii ; mox
obmeit pexa. F0.U. [{uka, H.C. IlypsimeBoii. — 4-e uza., ucnp. — Mocksa : ®opym : Uuadpa-M,
2026. - 560 c.

URL.: https://znanium.ru/catalog/product/2143938

4. Bectauk Ilepmckoro ynusepcurera. @usuka : xypHai. — [lepms : [lepmckuin
rOCYIapCTBEHHBIA HAIMOHAIBHBIN UCCIIEIOBATEIIbCKUIT YHUBEPCUTET.
URL: https://www.elibrary.ru/title_about.asp?id=28612

DJIEKTPOHHBIE pecypchl

1. Poccuiickue 31eKTpOHHbBIE pecypchl U 0a3bl TaHHBIX

OnektponHas oubmmoreka MPHUTY : http://elib.istu.edu/
DnekTpoHHO-0nbaMoTeyHast cuctema «Jlanby»: http://e.lanbook.com/

OBC Opaiit: https://urait.ru/

Hayunsle anekTponHble xkypHaisl Ha iat¢popme eLIBRARY.RU: http://elibrary.ru/
9BC PROFob6pazoBanue: www.profspo.ru/

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

3apyOe)KHbIE 3JIEKTPOHHBIC HAyYHBIE )KYPHAJIBI M 0a3bl TaHHBIX

NGO~ WDN
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9. Springer Nature Experiments (panee Springer Protocols):
https://experiments.springernature.com/
10. Wiley Online Library: http://onlinelibrary.wiley.com/
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4 KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUS YYEBHOI'O IIPEJIMETA

KoHTposb 1 o11eHKa pe3ynbTaTOB OCBOEHUS TUCHUILIMHBI IPEAYCMAaTPUBAET CIEAYIOIINE
(hOpMBI, METOJIBI U KPUTEPUU OIICHKHU:

Koanl koMnereHnuii

KOHTpOJ’[LHO-OIIeHO‘lHBIe cpeacrea

(OK, IIK)

OK 01 paKTUYeCKHe padoThI;
TUIOBbIE 3aJaHUA AJI IPOMEXKYTOYHOM aTTeCTaLlUU.

IIK 1.3 nabopaTopHbIe padoTHI;
9K3aMEHAllMOHHbIE 3a/1aHus [Tl IPOMEXKYTOUHOM aTTecTallu
TUTIOBBIC 3aJIaHMs I TeKYIeH aTTecTallluu

OK 02 WHIUBUIyaJIbHBIN TPOEKT
TUTIOBBIE 3aJ]aHUA Il IPOMEXYTOYHON aTTeCTalllu.
9K3aMEHAlMOHHbIE 3a/1aHUs VISl IPOMEXKYTOUYHOM aTTecTallu

OK 03 WUHIUBUAYAIBHBIN POEKT

OK 04 JabopaTopHbBIC PAOOTHI

OK 05 WUHIUBUAYAIBHBIN POEKT
TUIIOBBIE 3aJIaHU IS IPOMEKYTOUHOM aTTecTaluu
HK3aMEHAIIMOHHBIC 3a/IaHU IS TPOMEKYTOUHOM aTTeCTalllu
TUIOBBIC 3aJlaHMs U1 TEKYLeH aTTecTaluu

OK 06 WUHIUBUAYAIBHBIN IPOEKT
nabopaTopHbIE PaOOTHI,

OK 07 IpaKTU4YecKre padoThI,

IIK 1.3 VHIUBUIyaJIbHBIN TPOEKT

nabopaTopHbIe paboThI
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1 IMacmopT (pOHIA OLIEHOYHBIX CPEICTB
[To yuebnomy mpenmetry OVYIL.09.11. ®usnka

no cneranbHocTh 15.02.17.MoHTaX, TEXHUYECKOE 00CITYKUBaHUE, YKCILTyaTallusl 1 PEMOHT
MPOMBIIIIICHHOTO 000py/I0BaHUSI.
Hasnauenne ¢onna oneHounbix cpenacts (nanee — ®OC) — o1eHUTh YPOBEHB MOJTOTOBKH
obyuatoutuxcs o yueonomy npeamery OVYII1.09.11.Du3uka ¢ 1enpio yCTaHOBICHUS UX
rotoBHoCcTH K ganbHermeMy ocBoenuto OI1 CIIO - ITIICC3 no cnenuanbHOCTH
15.02.17.MoHTax, TEXHUYECKOE 00CTyKHUBaHHE, IKCILTyaTallus U PEMOHT MPOMBIIUIEHHOTO

000opyI0BaHUs

Conepxanne (oHIa OIEHOYHBIX CPEACTB OIPEICISETCS B COOTBETCTBUH C pabodeit
nporpammoii yueonoro npeamera OVYIL.09.I1.dusuka.

Pesynbrarom  ocBoenuss  OVIL.09.I1.Ouszma  sBiuseTcss  ONpENEICHHBIA  ATall
c(OPMHPOBAHHOCTHU CIEAYIOMIUX OOIUX U MPO(ECCHOHATBHBIX KOMIETECHIIUI:
Koxn ILnanupyeMsble pe3yibTaThl OCBOCHHS NPeaAMeTa
HAaUMeHOBaHHe
(dopmMupyembIx O0ue IpenmeTHbIe
KOMIIeTeHIH
OK 01. JL.2.'oToBHOCTH K caMoOpa3BUTHIO, | ¥Y.2.0muckIBaTh ¢buznueckue

CaMOCTOSITEILHOCTH n
CaMOOIIPEIEIICHUIO.

JI.3.Hannuune MOTHUBAIINU K
00yueHuIo u JUYHOCTHOMY
Pa3BUTHIO.

JI.4. llenenanpaBiieHHOE pa3BUTHE
BHYTPEHHEH MO3ULMU JIUYHOCTHU Ha
OCHOBE  JyXOBHO-HPaBCTBEHHBIX
LIECHHOCTEN HapoaoB Poccuiickon
®denepannu,
HallMOHAJIbHO-KYJIBTYPHBIX

¢dbopMupoBanue

HCTOPUUCCKUX n

TpaauLINi,
CHCTEMBI 3HAYMMEIX II€HHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO
MHPOBO33PEHUS,
9KOJIOTUYECKOM
CIIOCOOHOCTH
CTPOUTD KU3HEHHBIE IJIaHBI.

M.1.0OcBoeHHbIE  OOy4YarOIUMUCS

IIPaBOCO3HAHUS,
KYJBTYpBHI,

CTaBUTh LCIUX H

MEXIIPpEIMETHBIE ~ TIOHATUS U
YHHUBEpCcajbHble YUeOHBIE IEHCTBUS
(perynsTUBHBIE, T103HABaTEIbHbIE,
KOMMYHHUKATHUBHBIE).
M.2.CniocoOHOCTB

HCIIOJIb30BaHU B IO3HABATEILHOM

ux

" COLIMAIbHON
TOTOBHOCTh K CaMOCTOSITEJIbHOMY

IPAaKTUKCE,

IIAaHUPOBAHUIO W OCYHICCTBJICHUIO

NPOIIECChl W SIBJICHUS, HCIOJb3YS
BEJIMYHMHBIL: nepeMeIeHue,
CKOPOCTb, YCKOPCHHUE,

TCIa U CUCTEMBI TCJI, CHUJIa, MOMCHT

HMITYJIbC

CHUJIBI, JaBJICHHUC, IIOTCHIHAJIbHAs
OHCPIus, KHUHCTHYCCKAsA OSHCPIrusd,
MCXaHHUUYCCKasA OHCPIusd, pa60Ta
HOECHTPOCTPEMUTCIIBHOC

culia

CHUIBI,
YCKOpPEHHE, CHhjla THKECTH,
YIPYrOCTH, cuiia
MOIITHOCTb,

TpeHus,
SHEPrus
B3aUMOJEHCTBHS Tena ¢ 3emuieit
BOJIM3M €€ TIOBEPXHOCTH, JSHEPTHs
yrnpyroil aegopmanuu OpyKHUHBI,
KOJINYECTBO TEIUIOTHI, aOCOIIOTHAS

Temreparypa Tena, pabora B
TEPMOJUHAMUKE, BHYTPEHHSS
JHEprus UJCAIBHOTO
OJIHOATOMHOTO rasa, pabora

UJEAIbHOTO Ta3a, OTHOCUTENbHAs
BJIQXKHOCTh BO3/yXa, KOOPGUIUEHT
MOJE3HOr0 NEeWCTBUS WACAITLHOTO
TEIJIOBOTO JIBUTATEJIS;
INEKTPUUYECKOE T0JIE,
HaIpsDKEHHOCTh  AJIEKTPUYECKOTO
HaNpPsSKEHHOCTD oJIs
TOYEYHOI'O 3apsaaa W

3apsHKEHHOrO IIapa B BaKyyMe U B

TIOJIs,

JUDJICKTPHUKE, IIOTCHI Al
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yueOHOU
OpraHu3aIu

NESITeIIbHOCTH,
y4eOHOT0
COTPY/ZIHUYECTBA c
MEarOrMYeCKUMH PabOTHUKAMHU U
CBEpCTHHKAMH, K YYacTUIO B
MOCTPOCHHUH WHINBUIYaJIbHOM
00pa3oBaTeIbHON TPACKTOPHH.
M.3. OBiagenue
y4e0HO-UCCIIeIOBATEIHLCKOH,

HaBbIKaMH

IIPOEKTHOMI u COLIMAJIBHOU

JACATCIIBHOCTH.

QJICKTPOCTAaTUYCCKOT'O 110J141,

Pa3sHOCTH OTCHINAJIOB,

QJICKTPOABUIKYII A CHJia, CHJIa

TOKa, HaIIps’KCHUC, MOIIHOCTB

TOKa, OJJEKTpUYECKas  EMKOCTh
IUTOCKOTO KOHJIEHCATOopa,
COIIPOTHBJICHUE y4yacTKa IeMH C
TI0CJIeIOBATEIbHBIM u
napauieIbHbIM COCIMHEHUEM
PE3HCTOPOB,

QJICKTPHUICCKOI0

SHEeprus

10JIs
KOHJIEHCATOoD, HaNpPsS’KEHHOCTh
IEKTPUUECKOrO I10JIs, MOTEHIHAI
JIEKTPOCTATUYECKOT O

Pa3sHOCTb

TTOJIs,
MTOTCHIIMAJIOB,
ANEKTPOABIIKYILAS CUIIA, MHAYKIIHS

MAarduTHOI'O I10JI4, MarduTHBIN
MOTOK, cuita Awmrmepa,
WHAYKTUBHOCTD,

AJIEKTPOBIKYILAS cuia
CaMOMHTyKIIHH, SHEPrHsl

MarHUTHOTO II0Ji1 TPOBOJHUKA C
TOKOM, PENSATUBUCTCKUN HMMITYJIbC,
NOJIHAsE SHEpIus, SHEPrusi IMOKOs
CBOOOJHOW 4YacTUIbl, SHEPrUs MU
HUMITYJIbC (POTOHA, MAaCCOBOE YHCIIO
" 3apdn saapa, DOHCPrusa CBA3U d1pa.

V¥.4.0npenensith HaIpaBJieHUE
WHAYKIUA ~ MarHUTHOTO  TIOJS
OPOBOJHMKA C  TOKOM,  CHJIBI

Awmrnepa u cuinsl JlopeHna.
¥.5.Ctpouts n300pakeHue,
CO371aBacMO€ IIJIOCKUM 3€pKajIoM,
TOHKOM JIMH30M, W pPacCUMUTHIBATH
€ro XapaKTEPUCTHUKHU.

V.8. Pemate pacueTHble 3amauu C
SIBHO 3aJIaHHOM M HESABHO 3aJaHHOU

¢buznyeckoi MOJIEIIBIO: Ha
OCHOBAaHMM  aHajM3a  YCIOBHS
000CHOBBIBaTh BHIOOpP (PU3UUECKOI
MOJIENH, OTBeYaroIei

Tpe6OBaHI/I5{M 3aga4yv, MNPUMCHATH

hopmyisl, 3aKOHBI,
3aKOHOMEPHOCTH ¥  IOCTYJIAThl
(buznueckux TEOpHUil pu
WCTIOJb30BAHUN  MAaTEMAaTHYECKHUX




METOJI0B peleHus 3ajad,
MIPOBOAUTH PAacyeThl HA OCHOBaHUU
HIMEIoLXCcA JTAHHBIX,
AQHAIN3UPOBATh  PE3yJbTaThl U
KOPPEKTUPOBAaTh METOJbl PELICHUs

C y4eToM MOJTYYEHHBIX
pe3yIbTaToOB.
V.9. Pemate KA4eCTBEHHEIE

3a1a4n, TpeOyromue MPUMEHEHHS
3HAaHUW U3 pa3HBIX pa3zieloB Kypca
¢bu3MKN, a TakkKe UHTEeTpaluH
3HAHMUW U3 JIpyruX IpPEeIMETOB
€CTECTBEHHO-HAYYHOT'O LUKJIA:
BBICTPauBaTh JIOTHYECKYIO LIETIOUKY
paccyXJIeHUH C HCIOIb30BAaHHEM
U3YYEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEH U  (PU3HUYECKUX
SIBJICHUI.

V.15.1lpumensarts
OCHOBOIIOJIararoime
ACTPOHOMHUYECKHUE MOHSTHSI,
TEOpUU M 3aKOHBI JI1 aHAIMU3a |
0OBSICHEHHS bu3MIECKUX
IPOIECCOB,  MPOUCXOIANINX B
3Be37]aX, B 3BE3/IHBIX CHCTEMax, B
MEKTaTaKTUYECKOM cpene;
JIBIDKECHUSA HeOECHBIX Tell,
SBOJIIOLIAH 3Be311 U BeeneHHOoM.
3.1Ilonumare ponb (GU3UKK B
9KOHOMHYECKOM,
TE€XHOJIOTMYECKOM, IKOJIOIMYECKOH,
COLMAJIBHOW W 3THYECKOH cdepax
JeATEIbHOCTH YEJIOBEKa, pPOJb H
MecTo (U3MKH B COBPEMEHHOM
Hay4yHOM KapTHHE MUpA, 3HAYCHHE

OIMCATEILHOM,
CUCTEMATU3HUPYIOLIEH,
OOBSICHUTEIIbHOM u
IIPOTHOCTUYECKON byHKIMl
¢u3n4YecKoil TEOpHUM - MEXaHHKH,
MOJIEKYJISIPHON buzukn u
TEPMOJANHAMHUKH, poJIb
¢busnueckoi Teopuun B

(¢bopMUpoBaHMM TIPEACTABIECHUN O
(bu3nueckoil kapTuHe MUpA.




OK 02

JI.2.I'0TOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOIPEEIICHHUIO.
M.3. OBnanenue HaBbIKAMU
y4eOHO-UCCIIeI0BATENbCKOM,
MPOEKTHOM u

JCATCIIBHOCTH.

COLIMAIBbHOMI

3.2.Pa3znuuate YCJIOBHS
IIPUMEHUMOCTHU Mozeen
(¢uU3NYeCKUX TEI M  TPOLECCOB
(sBNEHMI): MHEpLHATIbHAs CUCTEMA
oTcyeTa, abCOIIOTHO TBEPAOE TEIO,
MaTepuaibHast TOYKa,
PaBHOYCKOPEHHOE JBUKECHHE,
cBOOONHOE TIaJeHue, aOCOIIOTHO
yrnpyrast aegopmanus, abCOITIOTHO
yrpyroe u abCOJIFOTHO HEYIpyroe
CTOJKHOBEHHUS,  MOJEIM  Tas3a,
KHUJIKOCTH u TBEP/IOTO
(KpUCTAIIIMYECKOTO) Tena,
UJICaJIbHBIA Ta3, TOYEYHBIN 3apsij,
OJIHOPOJHOE JIEKTPUUECKOE TOJIE U
OJTHOPOJIHOE  MAarHUTHOE  TOJI,
rapMOHUYECKHE KoJieOaHusl,
MaTeMaTHYECKUI MasITHHK,
UJCAIbHBIA IIPYKUHHBIA MasiTHUK,
rapMOHUYECKHE BOJIHBI,
UJICaNbHBIH Kosie0aTebHbBIN
KOHTYp, TOHKas JIMH3a, MoOJenei
aToma, aTOMHOTO  siipa |
KBaHTOBOI MOJIENU CBETA.

3.3. Paznuuath yciaoBus (TpaHUIbI,
o0nactn) MIPUMEHUMOCTHU
(GU3NYECKNX 3aKOHOB, MOHHUMATh
BCeOOmHit XapaxkTep
(GyHIAMEHTAIBHBIX ~ 3aKOHOB M
OTPaHUYEHHOCTh  HCIIOJIb30BAHMS

YaCTHBIX 3aKOHOB.

0K .03

JI.3.Hannuue MOTHBAIIIHU K

00y4YeHuIo u JUYHOCTHOMY
Pa3BUTHIO.
JI.4.1lenenanpaBiieHHOE pa3BUTHE
BHYTPEHHEH MO3UIMU JIUYHOCTH Ha
OCHOBE  JIyXOBHO-HPaBCTBEHHBIX
LIECHHOCTEN HapoJaoB Poccuiickon
Qenepauyvi,  MCTOPUUYECKUX U
HallMOHAJIbHO-KYJIbTYPHBIX
TpaauIui, ¢dbopmupoBaHue
CUCTEMBbl 3HAUUMBIX II€HHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIUOHHOTO
MHPOBO33PEHHUS, IPABOCO3HAHUS,

9KOJIOTMUYECKOI KYJIBTYPBHI,

V.6.IlpoBoanTh HCCJIEIOBAHUE
3aBUCHUMOCTH OJIHOM (U3NYECKOM
BEJINYHUHBI oT Ipyrou c
WCTIOIb30BAaHUEM MPSIMBIX
U3MEPEHUH, pu 3TOM
KOHCTPYHPOBAaTh

(bukcupoBarb

YCTaHOBKY,
pe3yNbTaThl
MOJTyYeHHOM 3aBUCUMOCTH
¢u3NYecKUX BEIMYMH B  BHUJE
rpaduKOB C y4eToM aOCOJIFOTHBIX
IOIPELIHOCTEN U3MEPEHUM, JENaTh
BBIBO/IBI o pe3yibTaTtamMm

HCCICIOBAaHUA.
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CIIOCOOHOCTH CTaBUTbL LEIH U
CTpOI/ITB KU3HCHHBIC I1JIaHBbI.

M.2.Crioco0HOCTD 150:4
HNCIIOJB30BAaHUS B HO3HaBaTeHBHOﬁ
u COLIMAJILHOM [PaKTHKE,
TOTOBHOCTh K CaMOCTOSTEILHOMY
IUTAHUPOBAHHUIO M OCYILIECTBICHUIO

y4eOHo JesATEIbHOCTH,
OpraHu3aIH y4eOHOTO
COTPYJHHYECTBA c

MeJarorndyecKuMu pabOTHUKAMH U
CBEPCTHUKAMHM, K YYacTHIO B
MTOCTPOCHUH WHIUBUTyJTBHOU
00pa3zoBaTebHON TPACKTOPHH.

M.3. OBnaneHue
y4eOHO-UCCIIeI0BATENbCKOM,

HaBbIKaMH

IIPOEKTHOMI u COLIMAIBHON

JACATCIIBHOCTH.

V.7.11poBOaUTH KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIMYUH,
MIPH 3TOM BBIOMPATH ONTHMAIBHBIN
METOJi M3MEpPEHHUs, OIECHUBATH
aOCONIOTHBIE U OTHOCHUTEJNbHBIE
HOTPEIIHOCTH MPSIMBIX u

KOCBEHHBIX U3MEPEHUM.

V.17.Cobaromars npaBuiia
6e30MmacHoro Tpyna npu
MPOBEICHUM  MCCIEAOBAaHUM B
paMKax Y4eOHOro SKCIEPUMEHTA,
MpaKTUKyMa U yuebHo-
HCCIIEA0BATEIbCKOM U IIPOEKTHOU
JESTENIbHOCTH C HCIOJIb30BaHHEM
U3MEPHUTENBHBIX  YCTPOMCTB
1a60paTOPHOTO 000PYTIOBAHUS.

V.20.0nuceIBaTh METOIBI
MOJTyYeHUS Hay4YHBIX
ACTPOHOMUYECKUX 3HAHUIA.

OK 04

JI1.2.I'0TOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH u
CaMOOIIPECIICHMUIO.
M.3. Osnanenue HaBBIKAMHU
y4eOHO-UCCIIeI0BATEIbCKOM,
MIPOEKTHOU 5 COLIMAIBHOU

ACATCIIBHOCTH.

V.12.IlposBasTh

OpraHHU3alIOHHBIC u
[I03HABaTEJIbHbIE YMEHHUS
CaMOCTOSITENILHOTO  MPUOOPETEHHUS
HOBBIX 3HaHMM B  Mpolecce
BBITIOJTHEHUS IPOEKTHBIX U y4eOHO-
HCCIIEIOBATENbCKUX PadoT.

V.13.Pabotath B  rIpynme c
UCTIOJIHEHUEM Pa3INYHbIX
COLMAJIBHBIX PpOJIEH, IUIaHUPOBATh
paboTy TIpymmbl, pPaLUOHAIBHO
pacrpeneniaTte  JIeATeNIbHOCTh B
HECTAaHJAPTHBIX CUTyalusix,
OII€EHUBATh BKJIaA KaXaoro wu3
YYaCTHUKOB TPYIIIBI B PELICHUE

paccMaTpuBaeMoii poOIeMBbl.

V.16. IlpoBoauTh ONBITBI IO

IIPOBEPKE IIPEI0KEHHON
TUIOTE3bI: IUIAHUPOBATh
9KCIIEPUMEHT, cobuparp

OKCIICPUMCHTAJIbHYTO YCTaHOBKY,
AHAJIIN3UPOBATH MOJIYYCHHBIC
pPE3YIbTATBl MU ACJIaThb BBIBOJ O




cTaTyce MpeyIoKEeHHON TUITOTE3bI.

OK 05

JI.1.0co3Hanue 00yJaroIuMucs
poccuiicKkon rpak/1aHCKOM
UJCHTUYHOCTH.
JI.4.1lenenamnpaBlieHHOE pa3BUTHUE
BHYTPEHHEH MO3UIMU JIUYHOCTU Ha
OCHOBE  JIyXOBHO-HPaBCTBEHHBIX
LIECHHOCTEN HapoJoB Poccuiickon
®enepaunu, HCTOPUYECKUX  H
HAIlMOHAJIbHO-KYJIbTYPHBIX
Tpaauuui, dbopmupoBanue
CUCTEMbl 3HAUUMBIX IIEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO
MUPOBO33PEHUsSI, PABOCO3HAHUS,
JKOJIOTUYECKON KYJBbTYpBHI,
CIIOCOOHOCTH  CTaBUTh MM U
CTPOUTH JKU3HEHHBIC MJIaHBI.

V.1Ananu3upoBaTh U OOBSCHATH
MEXAHUYECKUE IIPOLIECCHI "
SBJICHUS, HUCIOJIb3YSl OCHOBHBIE
IIOJIOKEHUSI M 3aKOHBl MEXaHUKH
(OTHOCHTENBHOCTE MEXaHHYECKOTO
JBWOKEHUS, (HOPMYJIBl KHHEMATHKU
PaBHOYCKOPEHHOI'O JBUKEHMS,
npeoOpazoBanus lammmes s
CKOPOCTH M IIEPEMEILEHUS, 3aKOHBI
HerotoHa, IIPUHLIAI
OTHOCUTENIBHOCTH ['anuiies, 3aKoH
BCEMUPHOI'O TATOTEHUS, 3aKOHBI
COXpaHEHMUSI UMITyJIbCca u
MEXaHUYECKOM  HIHEpruM,  CBS3b
paboTel  CWIBl C HW3MEHEHHEM
MEXAHUYECKON BSHEepruu, YCIOBUSA
paBHOBECHsI TBEPJIOro Tejna), NpHU
9TOM UCII0JIb30BATh
MaTEMaTHYECKOE BBIPAKEHUE
3aKOHOB,  YKa3blBaTb  YCJIOBHSA
IPUMEHUMOCTH du3necKux
3aKOHOB: npeoOpa3oBaHuit
lNanmnes, BTOPOrO M TPETHETrO
3aKOHOB Hrrotona, 3aKOHOB
COXpaHEHHUS UMITyJIbCca u
MEXAHUYECKOM DHEPIHH, 3aKOHaA
BCEMHUPHOI'O TATOTEHUS;

TEIUIOBBIE TIPOLECCHl U SIBJICHUSA,
UCIIOJNB3Ysl OCHOBHBIE IOJIOKEHHUS
MOJIEKYJIIPHO-KHHETHYECKOU
TEOpUU M 3aKOHBI MOJIEKYJISPHOU
(GbU3MKN U TEepPMOJAMHAMUKH (CBSI3b
JABJICHUS WJCAIBHOIO Tra3a Co
CpPEIHEW KHHETUYECKOW HHEprueu
TEIIOBOTO JBUKECHHUS u
KOHLIEHTpalUel  €ro  MOJIEKYJ,
CBSI3b TEMIIEPATYpPbl BEILECTBA CO
CpeaHeld KHHETUYECKOW SHeprueu
TEIUIOBOTO JIBUYKEHUSI €ro 4YacTHll,
CBSI3b JIABJICHUS MJI€AIBbHOTO Ta3a ¢
KOHIICHTpAallUe MOJIEKYJl M €ro
TEMIIEPATYPOH, ypaBHEHUE
MenpeneeBa-KnanelipoHna, mnepsblii

3aKOH TCPMOAUHAMUKH, 3aKOH




COXPAaHCHUS SHCPIruru B TCILUIOBBIX
npoiieccax), npu 3TOM
KCII0Ib30BaTh MaTeMaTU4YeCcKoe
BBIDQXKCHUE 3aKOHOB, YKa3bIBATh

yCIOBUS MIPUMEHUMOCTH
ypaBHEHUs Menneneena-
Knanetlipona;

INEKTPUYECKUE SIBJICHUS,

KCIIO0JIb3Ysl OCHOBHBIE MOJIOKEHUS U
3aKOHBI 3JIEKTPOJUHAMMKHU (3aKOH
COXpaHEHUs AIEKTPUUECKOTO
3apsna, 3aKO0H Kynona,
NOTEHIUAIBHOCTb
3JEKTPOCTATHYECKOTO oI,
NPUHIUIT CYIEepIIO3ULINH
3JEKTPUYECKUX TIOJIEH, MPU 3TOM
yKa3bIBasi yCJIOBUS MPUMEHHUMOCTH
3aKOHA Kymona, a TaKKe
MPAKTUYECKU Ba)KHBIE
COOTHOIIEHUS: 3akoHbI Owma aJid
ydyacTka Lenu MU Ui 3aMKHYTOU
3IEKTPUUYECKOMN LeTIH, 3aKOH
[xoyinsa-Jlenna, MpaBUIa
Kupxroda, 3akonsr ®apanmes mis
AJICKTPOJIN3A);

JJIEKTPOMArHUTHBIE TIPOIECCHl U
SIBJICHUSI, UCTIOJIb3YS

OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI
AJIEKTPOJIUHAMHUKN U CHEIUATBHOMN
TEOPUU OTHOCHUTEIHHOCTH (3aKOH

COXpAaHEHUS 3JIEKTPUYECKOTO
3apsna, cwia  Amnepa, cuia
Jlopenua, 3aKOH
3JIEKTPOMATrHUTHOMN WHYKIWH,

npaswio Jlenma, cBszp  OJIC
CaMOUHTYKIUH B AJIEMEHTE
BJIEKTPUYECKON enu co
CKOPOCTBIO MU3MEHEHHSI CHJIBI TOKa,
MIOCTYJIAThl CIELUAIbHON TEOPUU
OTHOCHUTEJIBHOCTH

DOWHIINTEHA);KBAHTOBBIE MPOIIECCHI
U SIBJICHMSI, UCTIOJb3Ysl TOJIOKEHHS
KBAaHTOBOW (m3uku (ypaBHEHHE
OiHmTetHa a8 doTtorddexra,
MIEpPBBIN U BTOPOU noctyiartsel bopa,
TIPUHITATT COOTHOLICHHUS




HeormnpeneneHHocTeil [eitzenbepra,
3aKOHBI COXPaHEHUs 3apsiioBOrO U
MacCCOBOTO 4YHCCI W OJSHCPruu B
SIIEPHBIX peaxkuusx, 3aKOH
PaZlOaKTUBHOIO pacrnaja).

Y.2.0nuceIBaTh ¢busnyeckue
IpOLECChl U SIBJIECHUS, UCHOJb3Y
BEJIMYMHBIL: nepeMelleHue,
CKOPOCTb, YCKOPEHME, HMIIYJIbC
TE€JNa U CUCTEMBI TEJ, CUJIa, MOMEHT
CHJIBI, AaBJICHHUEC, IIOTCHHUAJIbHAaA
SHEprus, KUHETUYecKas »>Heprus,
MeXaHU4YecKass JHeprus, paboTa

CHIJIBI, OEHTPOCTPEMUTECIIBHOC
YCKOPCHUEC, CHJIa TAKCCTH, CHJIA
YIIpyrocrtu, CHJIa TPCHUA,
MOIIIHOCTB, OHEPIUia

B3aUMOJICHCTBUS Tenma C  3emuieit
BOJIM3M €€ TIOBEPXHOCTH, SHEPTHS
yrnpyroi aedopManuu Mpy>KUHBI,
KOJIMYECTBO TEIIOTHI, a0CONIOTHAS
TeMIiepaTypa Tenma, paboTa B

TepMOANHAMUKE, BHYTPEHHSS
SHEPrus U/ICTLHOTO
0JIHOATOMHOTO rasa, pabora

UJCAIbHOTO Ta3a, OTHOCUTENbHAs
BJIQXKHOCTh BO3/yXa, KOOPPUIUEHT
MOJE3HOr0 JEeHWCTBUS WACAITLHOTO
TEIIOBOTO JIBUTATEIIS;
JNEKTPUUYECKOE ToJIE,
HaNPSDKEHHOCTh  AJIEKTPUYECKOTO
1oJ, HaNpPsKEHHOCTD oJIse
TOYEYHOT'O 3apsaa I
3apsHKEHHOrO I1apa B BaKyyMe U B

JUDJICKTPHUKE, IIOTCHI Al
OJICKTPOCTATUYCCKOTI'O 10JI41,
Pa3HOCTH INOTCHIIMAJIOB,

QJICKTPOABUIKYII A cHuiia, CHJIa
TOKa, HaIIpsI’KCHUC, MOIIHOCTB
TOKa, QJICKTpHUYCCKaA C€MKOCTb
IIJIOCKOI'O KOHACHCATOpa,
COIIPOTUBJICHHUEC Y4YaCTKa LICIHU C

II0CJICI0BATCIIBHBIM n
napauieIbHbIM COEIMHEHUEM
PE3HUCTOPOB, SHEPIHs

QJICKTPHUICCKOIO T10JI4




KOHACHCATOP, HaIpAKCHHOCTDb
QJICKTPHUYCCKOI'0 IMOJid, MOTCHIMAI
QJICKTPOCTAaTUYCCKOT'O 110J141,
Pa3HOCTb INOTCHIIMAJIOB,
OJICKTPOABMIXKYLIAA CUJIla, MHAYKI WA

MAarHuTHOI O I10JI4, MarHUTHBIN

ITOTOK, cuia Awmrmepa,
WHyKTUBHOCTb,

3JEKTPOIBIKYIIIAs cuia
CaMOMHAYKIIUH, SHEPrus

MarHMTHOTO TIOJI MPOBOJHUKA C
TOKOM, PENSTUBUCTCKUNA HMIIYIIbC,
MOJIHAsI DHEPTus, JHEPTUs IOKOs
CBOOOJIHOM 4YaCTHUIIBI, SHEPIrUS H
UMIYyJIbC (POTOHA, MACCOBOE YUCIIO
U 3apsiJ pa, SHEPTHS CBS3H siIpa.

V.3.00b5ACHATH 0COOEHHOCTHU
IPOTEKAaHUs (PU3NUCCKUX SBICHHIA:
MEXaHHYECKOE JBHOKEHUE,
TEIIOBOE JIBOKCHUE YaCTHI]
BEIIICCTBA, TEIUIOBOC PaBHOBECHE,
OpOYHOBCKOE

muddy3us, ucnapeHue, KUeHue u

JIBIDKEHUE,
KOHJICHCAIIN, TUIABJICHHE "
KpHUCTaJTU3alMsl, HaIlPaBJICHHOCTb
TEIIoNepe1auH, EKTPU3aLus Tell,
HKBUITOTEHIINAILHOCTh

MTOBEPXHOCTH 3apsKEHHOTO
MPOBOJHUKA,  OJEKTPOMAarHUTHAs
WHIYKIHS, CaMOWH/TYKIIHS,
pe30HaHC, HUHTepQEepeHIHs BOJH,
oudpakuus, AUCHEPCUsi, TOJIHOE
BHYTPEHHEE
(boTodNeKTpUYECKHUIA ¢ dexr
(botorpdexr), anbda- u Oerta-
pacmazpl saep, ramMMma-u3IydeHue

OTpPaXCHUC,

anep,  (puswyeckue  TPUHITUTIBI
CIIEKTPAJTBLHOTO aHajau3a W padOThI
jasepa.

OK 06

JI.1.0co3Hanue  0OydarOUIMMHUCS
pOCCUICKON IPAKIAHCKOU
UJEHTUYHOCTH.

JI.4.1leneHanpaBiieHHOE pa3BUTHE
BHYTpPEHHEH MO3UIMU JIUYHOCTH Ha

V.10AHanu3upoBaTh M OLICHUBATH
OCIENCTBHUS OBITOBOM u
MPOU3BOJICTBEHHON J€ATEIBHOCTH
YEJI0BEeKa, CBSA3aHHOUN c
¢u3MuecKUMU  TIpoOLleCCaMH,  C
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OCHOBE  JIyXOBHO-HPaBCTBEHHBIX
LIECHHOCTEN HapoaoB Poccuiickon
denepauny,  UCTOPUYECKUX U
HallMOHAJIbHO-KYJIbTYPHBIX
TpaauLui, dbopmupoBanue
CUCTEMbl 3HAUYMMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOTO
MHpPOBO33PEHHUsI, IIPAaBOCO3HAHUSA,
JKOJIOTUYECKON KYJIBbTYpHI,
CIOCOOHOCTH  CTaBUTh ILEMU U

CTPOUTD JKU3HCHHBIC IJIAHBI.

MO3UIHI 9KOJIOTHUECKOM
0€30MaCHOCTH, MPEJCTABICHUNA O
paluroHaIBLHOM

MPUPOJIONIONB30BAHUHN, a  TaKKe
pa3zyMHOM HCIIOIb30BaHUN
JIOCTHKEHUN HAayKH W TEXHOJOTHI
IS NaJIbHEUIIET O

YeJI0BEUECKOr0 OOIIECTBA.

Pa3BUTHA

V.14. IlposiBISATh MOTHUBALUIO K
Oymymieit npodecCuoHATLHOM
JESATELHOCTH IO CHEIHATbHOCTSIM
(hU3UKO-TEXHUIECKOTO TPODUIIA.

V.17. CobmronaTth IpaBuiia
0€e30MacHoOro Tpyna npu
MPOBEICHUM  KCCIEJAOBAaHUA B
paMKax y4eOHOro SKCIEpUMEHTa,
IpaKTUKyMa u yueOHO-
UCCIIEJIOBATENLCKOM U TPOEKTHOM
NESTENbHOCTH C KCIOJIb30BaHHEM
U3MEPUTEIBHBIX ~ YCTPOWCTB M|
71a00paTOpHOTO 00OPYIOBAHUS.

V.18. Hcnonb3oBatk
TEOPETUYECKHE 3HaHUS TUIs
OOBSICHEHUS! OCHOBHBIX MPHHIIATIOB
paboThI U3MEPHUTENbHBIX
npruOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJOTHYECKHX TPOIIECCOB.

OK 07

JI.4.1leneHanpaBleHHOE pa3BUTHE
BHYTPEHHEHN MO3ULIMH JIUYHOCTH Ha
OCHOBE  JTYXOBHO-HPaBCTBEHHBIX
LIEHHOCTEN HapoJoB Poccuiickon
®denepanuu, HCTOPUYECKUX  H
HallMOHAJIbHO-KYJIbTYPHBIX

TpaauLui, ¢dbopmupoBanue
CUCTEMBl 3HAUUMBIX IIEHHOCTHO-
CMBICJIOBBIX

AHTUKOPPYILUOHHOIO

YCTaHOBOK,

MHUPOBO33PEHUsI, PABOCO3HAHUS,
JKOJIOTUYECKON KYJBbTYpBHI,
CIIOCOOHOCTH  CTaBUTHL ILIENH |

CTPOUTH ) KU3HCHHBIC IIJIaHBI.

V.10.AHanu3upoBaTh U OIEHUBATH
MIOCIICICTBHS OBITOBOM u
POU3BOJCTBEHHON JEATEIBHOCTU
YyeJloBeKa, CBSI3aHHOM c
¢u3nueckuMH  IpoLeccamH, ¢
TIO3UITHI 9KOJIOTHYECKOU
0€30MacHOCTH, TPEACTABICHUH O
panroHaILHOM

MPUPOJIONIONB30BAaHUH, a TaKKe
pa3zyMHOM HCIOJIb30BaHUU
JOCTMKEHUN HAayKH U TEXHOJOTHM
JUIST JalIbHEHIIIETO pa3BUTHS

YCIOBCUCCKOI'O 06II.ICCTB3..

V.11.1Ipumenarts pa3iInyHbIC

croco0bl paboThl ¢ MH(OpMaIei
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¢u3NYecKoro  CcolepKaHUig ~ C
HCII0JIb30BaHUEM COBPEMEHHBIX
WHPOPMAIIMOHHBIX  TEXHOJIOTHUH,
npu 3TOM HCIOJIb30BATh
COBpEMEHHBbIE ~ MH(POPMAIIOHHBIE
TEXHOJIOTHH TUIs MOMCKa,
nepepaboTKl U NPEIbsBICHUS
y4eOHOH W Hay4HO-TIOMYJISIPHOU
uHpOpMalUY, CTPYKTYPUPOBAHUS
U UHTEpHpeTanud WHPOpPMaIHUH,

IIOJIyYEHHOMN u3 pa3IM4HbIX
HCTOYHUKOB, KPUTHYECKH
aHAJIN3UPOBATh IOJIy4aeMyIo

uHopMaIMi0 W OILICHHBATh €€
JIOCTOBEPHOCTh, KaK Ha OCHOBE
HMEIOIIMXCSd 3HaHUM, TaKk M Ha

OCHOBE aHanmm3a UCTOYHHKA
uHdopmanuu.

V.17. Cobnronath npaBuiIa
0€e30MacHoOro Tpyna pu

MPOBEICHUM  KCCIECJIOBAaHUNA B
paMKax y4eOHOro HSKCIEPUMEHTA,
MpaKTUKyMa u yueOHO-
HCCIIEIOBATENIbCKOM W TIPOEKTHOMU
JeSITEIbHOCTH C HCIIOJb30BaHUEM
U3MEPUTENIBHBIX ~ YCTPOMCTB U
1a00paTOpHOTO 000PYIOBAHUS.

V.18. Hcnonp3oBath
TEOPETUIECKHE 3HaHUS TUTst
OOBSICHEHUS! OCHOBHBIX MPHHIIATIOB
paboThI M3MEpPUTENbHBIX
puOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTHMYECKHX TTPOIIECCOB.

V¥.19. IIpuBoauTh MpUMEPHI BKIaAa
POCCUICKHUX " 3apyOeKHBIX
YYEHBIX-(DU3UKOB B  pa3BUTHE
HayKHd, B OOBSICHEHHE NPOIIECCOB
OKpYKAIoIlIer0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUIA.
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IIK 1.3.

[TpousBoaUTH
OILIEHKY COCTOSIHUS
MPOMBIIIIIEHHOTO
(TEXHOJIOTUYECKOTr0)
000pyTOBaHUS
MIOCJIC BBIMTOJTHEHUS
HaJIQIOYHBIX PaboT,
KOHTPOITh
TEXHUYECKOTO
COCTOSTHHSI
o0Opy/oBaHUsl TIpU
BBOJIE B

OKCINTyaTalurio.

JI.2.I'0TOBHOCTh K CaMOpPa3BUTHIO,

V.17.

CaMOCTOSITEILHOCTH U | 6€30IacHOTO
CaMOOIIPE/ICIICHUIO. MPOBEICHUU
JI.3.Hamnuue MOTHBAIIUHA K

00yUYeHHIO u JUYHOCTHOMY | MPaKTHKyMa
Pa3BHUTHIO.

paboThl

CoOironarh

paMKax Y4eOHOro SKCIEPUMEHTA,

MCCIIEIOBATEIIbCKOM W TPOEKTHOM
NEATEIBHOCTH C WCHOJIb30BaHUEM

U3MEPUTEIIBHBIX ~ YCTPOWCTB M
71a060paTOpHOTO 00OPYTOBAHUS.

V.18. Hcnonb3oBath
TEOPETUYCCKHE 3HAHUS JUTs

00BACHEHUST OCHOBHBIX IMPUHIIMIIOB

npuOOpPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB.

IIpaBUiIa

pr;[a
HUCCIIENOBAaHUIN B

pu

u y4eOHO-

N3MCPUTECIIbHBIX

CDOpMaMI/I HpOMe)KYTOqHOﬁ aTTcCTalluu 110 y‘le6HOMy IMPEAMETY ABJIACTCA:

1 cemecTp — 9K3aMeH
2 cemecTp - 3K3aMCeH

[lepeuernr 00BEKTOB KOHTPOJISA, (POPM KOHTPOJISL U TTOKA3aTeNIel OIIEHKU 110 Y4EOHOMY
npeIMeTy MpUBEACHbI B Ta0nuie 1.
Tabmuna 1 — [lepedens pe3yabTaToB 00Y4YCHHS, KOHTPOIHHO-OIICHOYHBIX CPEIICTB U

rokazartejieil OIleHKHU

Konpr OcHoBHble nIoka3aTenu | HaumenoBanue pazaena KontponsHo-
bopMupyeMbIX OLICHKH pe3yJbTaTa (Tembr) OLICHOYHBIE CPEICTBA
KOMIIETEHIINI

Hns Hnst
TEKYIIEro | MPOMEXY
KOHTPOJIS TOYHOMN
aTTecralf
uu
1 2 3 4 3)
OKO1. [IpaBunsHo u B monHoM | Paznmen 1. Temsr 1.1., JlaGopatopn | Dx3ameH
Bri6upats cioco6s1 | o0beme BhITONIHEHH! | 1.2, 1.3 ple aIlMOHHLI
peuieHus 3a1a4 | 3a7aHus npu | Pazgen 2. Temsr 2.1., paGoter  Ne | e
pohecCHOHANBFHOM | BBITOIHEHUHU 2.2.,2.3. 1,2,3,4,5,6,7, | 3aganus
JeATEIbHOCTH naboparopubix pabot. | Paznen 3. Temsr 3.1., 8,9,10. JUTSt
npuMeHuTenbHo K | [IpaBuibHO U B|3.2,33,34,35. KonTponbHas | mpoMmexy
pPa3INYHBIM ITOJTHOM ooneme | Paznen 4. Tems1 4.1., pabota TOYHOU
KOHTEKCTa BBITIOJTHEHBI TeCThl Ha | 4.2. aTTecTall
JK3aMeHe. Pazgen 5. Temnr 5.1., 15044
5.2.,5.3. Tumnossle
Pazgen 6. Temwr 6.1., 3aJIaHus
6.2. TS
Pazgen 7. Temwbr 7.1., MIPOMEXKY
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7.2. TOYHOH
aTTecTar|
3071
OKO2. [IpaBunbHo 1 B mosiHoM | Paznen 1. Tewmst 1.1., | Beimonnenue | Dx3ameH
Hcnonp3oBars 00BeMe BeinonHeHs! | 1.2, 1.3 WHJIUBHIYQJIb | AallAOHHBI
COBpPEMEHHBIE 3agaun W 3aganHua anda | Pazgen 2. Tewmst 2.1., | HOro mipoekTa | €
CpeicTBa  IOHMCKA, | CEMHHApa. 2.2.,2.3. 3a1aHus
aHanusa u Paspmen 3. Temer 3.1., JUIST
UHTEPIIPETALNU 3.2, 3.3, IIPOMEXY
uHpopManuy, " 3.4., 3.5. TOYHOM
UH(POPMALMOHHbIE Paznen 4. Temml 4.1, arTecTar
TEXHOJOTUHU VTS 4.2, 15051
BBEIIOJIHEHHUST 3a1ad Pazgen 5. Temmr 5.1., Tunossie
npodecCHOHAIbHON 5.2.,5.3. 3a1aHus
NEATEILHOCTH Pazgen 6. Temnr 6.1., IUIA
6.2. MIPOMEXKY
Pasgen 7. Temwr 7.1., TOYHOH
7.2. aTTecTall
15071
OKO03. [IpaBunbHo 1 B mosiHoM | Paznen 1. Temsr 1.1., Bremonnenune | Dx3aMeH
[TnanupoBaTh u | o0beMe nmadel otBersl | 1.2, 1.3 WHIUBUAYaNb | allUOHHBI
peann30BbIBATh Ha KoHTpoJibHbIe | Pa3nen 2. Temsr 2.1., HOTO IIPOEKTA | €
COOCTBEHHOE BOITPOCHI i | 2.2., 2.3. 3aaHus
npodeccuonanibHoe | cemuHapa. IlpaBunbHo | Pazmen 3. Temsr 3.1., TUTST
u JUYHOCTHOE | U B mOJHOM oObeme | 3.2., 3.3, MIPOMEXY
pa3BuTHE, BBHITIOJIHEHBI TecThl Ha | 3.4., 3.5. TOYHOM
IPEANPUHAMATENIBC | DK3aMEHE. Pazpgen 7. Temsr 7.1., aTTecTar
KYIO JIeTENBHOCTD B 7.2. un
npodeccuoHanbHOM Turnossie
chepe, 3aJJaHMs
UCIIOJIH30BaThH AJIA
3HAHUS o MIPOMEXKY
¢buHaHCOBOM TOYHOU
IPaMOTHOCTH B aTTecTall
Pa3ITUYHBIX 15071
JKM3HEHHBIX
CUTYaIUIX
OKO04. [IpaBunbvHo u B monHoM | Paznen 1. Temsr 1.1., Brinonnenue | Jk3aMeH
D¢ dekTuBHO o0BeMe BeImostHens! | 1.2, 1.3 WHIUBUIYAIb | alIHOHHBI
B3aNMMOJJEHCTBOBATE | 3aJa4H npu | Pazgen 2. Temsr 2.1., HOTO TIPOEKTA | €
u pabortatb B | BBIIIOJIHEHUN 2.2.,2.3. 3aaHus
KOJUIEKTHBE U | KOHTPOJIbHBIX paloT. Pazgen 3. Temsr 3.1., JUTS
KOMaH/IE [IpaBunsHO u B | 3.2., 3.3, MIPOMEXY
TOJTHOM ooneme | 3.4., 3.5. TOYHOH
BBINOJHCHBI TecThl Ha | Pasgen 4. Temsr 4.1., aTTecTail
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DK3aMCHE. 4.2. 15078
Paspen 5. Temsur 5.1., TumnoBslie
5.2.,5.3. 3aJ]aHus
Pazgen 6. Temnr 6.1., ISt
6.2. MIPOMEXY
Pazgen 7. Temmr 7.1., TOYHOM
7.2. arTecTail
13078
OKOs5. [IpaBunbHo wu3noxena | Paznen 1. Temsr 1.1., | Boimonnenue | Dk3amen
Ocy1ecTBisITh cobctBennas mosunms | 1.2, 1.3 UHIUBUAYAJIb | allUOHHBI
YCTHYIO u|no orHomeHuto K | Pazgen 2. Temsr 2.1., | HOro mpoekra | e
MMMCbMEHHYIO (buzmdeckoi 2.2.,2.3. 3a1aHus
KOMMYHHUKAIMIO Ha | H”HGOpPMAIIHH, Pazgen 3. Temmr 3.1., TUIA
roCyJapCTBEHHOM rmoty4aeMou u3 pasueix | 3.2., 3.3., MIPOMEXY
s3bIke  POCCHUHCKOH | 1{cTOYHHKOB. 3.4., 3.5. TOYHOH
®denepannu C Pazgen 4. Temwr 4.1., aTTecTall
y4eToM 4.2. 17071
0COOCHHOCTEH Paspmen 5. Temer 5.1., Tunoskle
COLIMAILHOTO H 5.2.,5.3. 3alaHus
KYJIbTYPHOI'O Paznen 6. Temml 6.1., TUISt
KOHTEKCTa 6.2. MIPOMEXKY
Pazgen 7. Temmr 7.1., TOYHOU
7.2. aTTecTall
15078
K3aMeH
OK 06. [IpaBunsHo u B motHoM | Paznen 1. Temsr 1.1., | Beimonnenue | Dx3amen
[TposiBiATH o0BeEMeE npuBeaens! | 1.2, 1.3 VHIUBUIYAlb | alIHOHHBI
Ipa)KIaHCKO- aHanu3bl  usmueckux | Pazmen 2. Temsr 2.1., | HOTO MpoekTa | €
NaTPUOTUYECKYIO SIBJICHHI, CBOMCTB 2.2.,2.3. 3aJaHus
MO3UIIHIO, 00BEKTOB u | Pazgen 3., Temmr 3.1., JUIISE
JEMOHCTPUPOBATh XapaKTEpUCTUKU 3.2.,,3.3, IIPOMEXY
OCO3HAaHHOE pudbopoB 3.4., 35. TOYHOM
MMOBEIEHHUE Ha Pazgen 4., Temnr 4.1., aTTecTall
OCHOBE 4.2. 15478
TPAAUIHOHHBIX Paznen 7. Temsr 7.1., Tunossie
00I1IeYeIIOBEYSCKUX 7.2. 3aJJaHUs
LIECHHOCTEH, B TOM JUISL
quclie C  y4eToM MIPOMEXKY
rapMOHU3AIUN TOYHOM
MEKHAI[MOHATbHBIX aTTecTar|
U MEXKPEIUTHO3HBIX 13474

OTHOIIICHUH,
MIPUMEHSTh
CTaH1apThI
AHTHUKOPPYILIMOHHO
IO TIOBEJICHUS

15




OKO7. [IpaBunbsHo u B nonHoM | Paznen 1. Temsr 1.1., | Boimonnenue | Dk3ameH
ConencTBoBaTh o0BeEME BeItosiHeHs! | 1.2, 1.3 WHJMBHUIyaJlb | AllMOHHBI
COXpaHEHUIO TECTHI Ha DK3aMEHE. Paznen 2. Temwr 2.1., | HOTO MpoOEKTa | €
OKPY’KaOIIeH 2.2.,2.3. 3a1aHus
cpebl, Pazgen 3. Temmr 3.1., IUIA
pecypcocOepekeHn 3.2, 3.3, MIPOMEXY
10, MPUMEHSATD 3.4., 3.5. TOYHOH
3HAHHUS 00 Pasgen 4. Temwr 4.1., aTTecTall
W3MEHEHHUH 4.2. 13071
KJIMMaTa, TPUHLHUIIBI Paznen 6. Tembr 6.1., Turnossie
OEpEKITUBOTO 6.2. 3a1aHus
MIPOU3BOJICTBA, Pazgen 7. Temmr 7.1., TUIA
3 pexTruBHO 7.2. MIPOMEXY
efcTBOBAThH B TOYHOU
Ype3BbIYAHBIX aTTecTall
CUTYaITUIX 15071
[1K1.2. [IpaBUIBbHO U B MOJTHOM Paznen 3.1 JlabGopaTopHa | Dx3ameH
Ocy1ecTBIsTh o0beMe MIPUBEICHBI st pabota Ne 1 | arimOHHBI
TEXHUYECKOE aHaMM3bl  (PU3MYECKUX Brimonnenue | e
o0cyXKuBaHuE SIBJICHUI, CBOMCTB WHAMBUAYAIb | 3aJaHUS
ABTOTPAHCIIOPTHBIX | OOBEKTOB u HOTO IIPOEKTa | JIs
CpenCTB XapaKTEPUCTUKU MIPOMEXKY
npubopoB TOYHOH
aTTecTall
15071
Tumnosbie
3aJaHUs
e
MIPOMEXY
TOYHOM
aTTecTall
15071

2 KoHTpPOJ1bHO-01IeHOYHBIE CPEeACTBA TEKYIEro KOHTPOJIs
KonTponbHo-ouieHounble cpencta (nanee KOC) Texyiero KOHTpOJIs BKIIOYAIOT:

1. Ilpaktuueckue paboThl 10 yueOHOMY npeaMeTry (Meronndeckue peKOMEeHIAI|H 110
BBITIOJTHCHHUIO TIPAKTUYECKUX PadoT).
2. JTaboparopHsble paboThl 0 yueOHOMY npenMeTy (MeToauueckue peKoOMEeHJaluy 1o
BBITIOJTHEHHIO JTA0OPATOPHBIX PadoT).

3. KonrponbHo-uzmepurensubiii Mmatepuan (nanee KMM) (Ilpunoxenue A)

3 KOHTPO/IbHO-0LICHOYHBbIE CPEACTBA NIPOMEKYTOYHOM aTTeCTalMU
3.1 KOC npomexyTouHO# arTectaruu 1 cemecTpa B (hopMe IK3aMEHa BKITFOYAIOT:
3.2. Ilepeuenp TeM Ui NOATOTOBKM K dk3aMmeny (IIpunoxxenue B).
3.3. TumoBsIe 3a1aHus I IOATOTOBKY K dk3ameny ([Ipmioxenne C).
3.4KOoHTpOIbHO-U3MEPHUTENbHBIC MaTepHAJIbl MPOMEXKyTOUHOH aTTecTanuu ([Ipunoxenue D).

16




3 KoHTpPO/IbHO-01I€HOYHbIE CPEACTBA MPOMEKYTOYHOH aTTecTalluu

3.1 KOC npomMexyTO4HO# aTTecTanuu 2 ceMecTpa B popMe IK3aMeHa BKIIIOYAIOT:

3.2. Ilepedensp TeM 1y1st OATOTOBKU K dk3aMeny (IIpunoxenue B).

3.3 TumoBkIe 3aanus 1yt OATOTOBKU K dk3ameny ([Ipmioxenue C).

3.4 KoHTpOJIbHO-M3MEPUTEIIbHBIC MaTepHabl TpoMexyTouHoi arrecraimu ([Ipunoxenue D).

3.2 UudopmannonHoe odecrnedeHue 00yueHus
IlepeyeHb OCHOBHOM M IONOJHUTEIbHOM JIUTEPATYPbI, 3JTEKTPOHHBIX PECYPCOB.
OcHoBHasi IuTEparypa

1. Msikumes I'. SI. @usuka : 10 knacc : 6a30Bblil U yriIyOJIeHHBIH YPOBHHU : Y4EOHUK
/ T'. 5I. Msikumies, b. b. byxosues, H. H. Corckuii ; mon pen. H. A. IlapdentseBoii. — 12-¢ u3.,
crep. — Mockaa : [Ipocsemienue, 2025. — 436 c. URL: ttps://znanium.ru/catalog/product/2220306

2. Msikumies I'. S1. ®usuka : 11 kimacce : 6a30BbId U yriIyOJICHHBIN YPOBHH : YYCOHUK
/ T. 5I. Msakumes, b. b. Byxosues, B. M. Uapyrun ; nox. pen. H.A. ITapdentsesa. — 13-e u3.,
crep. — Mockaa : IIpocsemenue, 2025. — 444 ¢. URL.: ttps://znanium.ru/catalog/product/2220312

JonotHUTeILHAS JUTEpPaTypa

1. KaceanoB B. A. @usuka : 10 kitace : yriyOiaeHHbINH ypoBeHb : yueOHuk / B. A.
KacesinoB. — 13-e uzn., crep. — Mocksa : [Ipocsemenue, 2025. — 482 ¢. URL:
https://znanium.ru/catalog/product/2220307

2. KacesHoB B. A. @usmka : 11 kirace : yriryOJneHHBINH ypoBeHb : yueOHUK / B. A.
KacesHoB. — 13-¢ u3n., ctep. — Mocksa : [Ipocsemnienue, 2025. — 511 ¢. URL:
https://znanium.ru/catalog/product/2220313

3. [Munckuii A. A. @usuka : yueoHuk / A.A. IMunckuid, I'.}O. ['pakoBckuii ; mox
obme#t pea. F0.U. Quka, H.C. IlypsimeBoii. — 4-e uza., ucnp. — Mocksa : ®opym : Uudpa-M,
2026.— 560 c.

URL.: https://znanium.ru/catalog/product/2143938

4. Bectauk Ilepmckoro ynusepcurera. @usuka : xxypHai. — Ilepms : Ilepmckuii
rOCYIapCTBEHHbBIN HAITMOHAIBHBIN UCCIE0BATEIbCKAN YHUBEPCUTET.
URL.: https://www.elibrary.ru/title_about.asp?id=28612

DJIEKTPOHHBIE pPecypchl

1. Poccuiickue 31eKTpoHHBIE pecypchl M 0a3bl JaHHBIX
OnektponHas oubmmoreka UPHUTY: http://elib.istu.edu/
OnekTpoHHO-0MbaroTeuHast cuctema «Jlanpy»: http://e.lanbook.com/
OBC Opaiit: https://urait.ru/

Hayunsble snektponHsble )xypHansl Ha iatgopme eLIBRARY.RU: http://elibrary.ru/
9BC PROFob6pazoBanue: www.profspo.ru/

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

3apyOexHble JIEKTPOHHbBIE HAYYHbIE KYPHAJIbIl U 0a3bl JaHHBIX
Springer Nature Experiments (panee Springer Protocols):
https://experiments.springernature.com/

10. Wiley Online Library: http://onlinelibrary.wiley.com/

LCoNoOAWN
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Ipuioxkenne A KOHTPOJIBLHO — HM3MepHUTeJbHbIE MATePHAJbl TEKYHIEr0 KOHTPOJS IO
yueOHoMy miiany npeamera OYIL09.I1.@u3nka

HNHcTpyknus no BbINOJTHEHHIO:

1.KonuuecTBo 00y4aronuxcsi, CIAIMMUX 3a4€T OJIHOBPEMEHHO — BCS TpyIa

2.K  xoHTposibHOI paboTe JOMycKalTcs O0O0ydaroliuecs, BHIIOJHUBIIME U 3alllUTUBIINE
nabopaTtopHbIe pabOTHI.

3.KonTtponpHas paboTa mpoXoIuT B MMCbMEHHOU (hopme.

4 Bpewms npoBeeHHUsSI KOHTPOJIBHOU paboTel — 60 MUH

5.Ha  kouTponpHOU paboTe He paspemiaercs MOJIb30BaThCS TETPAIsIMH, Y4eOHUKAMH H
CPEICTBAMU CBSI3U.

6 Ucnonb3yemoe 00opyaoBaHue: OTaHKY 3aJaHHA, PyUKa, KAIBKYJISTOP.

7 Kputepuu o1ieHKH KOHTPOJIBHOW pabOTHI:

MakcuManbHOE KOJIMYECTBO OaioB, KOTOPOE BO3MOXKHO TIONYYUTh 32 BBINOJHECHUE
NUChbMEHHBIX 3amaHuil mpunumMaetcs 3a 100%. [lepeBon GaiioB B OIIEHKY OCYILECTBISETCS
CIEeIYIOIUM 00pa3oMm:

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

«ynoBneTBopuTebHO» - 60,00- 74,99%);

«xopomroy» - 75,00 - 89,99%

«otimyuo» - 90,00 - 100,00%

KonTpoasnas padora

Bapuanr 1
Howm | Bpems Coneprxanue Borpoca OK
ep BBITIOJTHEHUS IIK

3aja | 3afaHus
Hus | (MUH.)

KTto chopmynupoBan nepuogudeckuii 3aKoH u cozaain [lepu
OJIMYECKYIO CUCTEMY XMMUYECKHUX 3JIEMEHTOB, 3aJI05KUB OCH
OBBI COBPEMEHHON XUMUUN?

2 a) A. M. bytnepos

1 0) M. B. JlomoHoCOB OKO06
B) . I. Menneneen
r) H. H. 3unun

VYcTaHOBUTE COOTBETCTBUE MEXAY CUIION U (HOopMyIoi aJis

e€ pacuyéra.
2 OK 07
4 Cuna dopmyia
A. Cuna tsbxectu 1. F=k-Al
b. Cuna ynpyrocru 2. F=m-g
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B. Cuna TpeHust CKOIbXKEHUS 3. F=u-N

Uem SBISIOTCS B CKEJIETE 4YeJOBEKAa BCE KOCTH, MUMEIOIIUE
cBoOomy mBWkeHus (B depeme, B CBOJAC CTOMbBI, B

MMO3BOHOYHUKE).
4 Br16epute 01H BapuaHT OTBETA. OK 01
1.Becamu
2.Ppruaramu
3.1lnevom
[Ipu cxxatuu 8 T reyus MNpyu MOCTOSTHHOM J1aBJICHUU BHEIIHHE
cunbl coBepummiin  padory 1600 [x. Kakoe koimnuecTBo
15 TEIJIOTHI OBLIO TEpelaHo IpU 3TOM ra3oM okpyxaromum | OK 02
Tenam?
BriGepute ouH BapuaHT OTBETA.
1.1000 JTx; 2.1600 JTx; 3.2400 JTx; 4.3200 ik
5.4000 JTx
Kax u3MenuTcs naBneHue uaeanbHOro ra3a npu nepexose
u3 cocrosinus 1 B cocrosiaue 2 (cm. Puc.2)?
V, M
15
_____ OK. 01
0 T K
Puc. 2
BribepuTe o1H BapuaHT OTBETA.
1.He u3menwnTes; 2. YBenuunrcs; 3. Y MEHBIIUTCS
Kaxkoe xonudecTBa BelecTBa COJEPKUTCS B 8
rpamMmax Bojopoza?
8 BriGepute ouH BapuaHT OTBETA. OK 03
1.6 moreit; 2.4momd; 3.24 mons;, 4.45 moreit.
Bribepure Gpopmyity 1s1 KMHETHUECKOW SHEPIUu: K.
A muy®
6 ANngpzmvBF:maFEkz - 1.3.
6 BcraBuTh nmpornyIieHHbIe CI0Ba.
OK 05

WneanbHplii ra3 — QyHAaMEHTaIbHAS ----------=====-=---- B
TEPMOJIMHAMHKE, KOTOpas JOIMYyCKAaeT, YTO MOJEKYIIbI
paccMaTpuBalOTCS ~ KaK  MAaTEPUANBHBIC  --------------
(cobcTBeHHBIM ~ 00BEMOM  mpeHeOperaeM) U MEXIy
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MOJIEKYJIAMU ~ OTCYTCTBYIOT  CHJIbI----===-========

MOMEHTOB CTOJIKHOBEHHH).

KonTpoasnas padora

Bapuanr 2

HomMm
€p
3aja
HUSA

MakcuMalbHO
€ Bpems
BBIIIOJITHCHUS
3a1aHust (MHH. )

Cogepxanue Bompoca

OK
IIK

15

B uumnuuape mnon mnopmHeM  HaxoauTcss aprod. [a3
pacuIupuiIcs MIPH MOCTOSIHHOM JIaBJICHUU, COBEPILUB paboTy 6
kJK. cooOmmmm  razy?
KonnuecTBo BelecTBa ra3a nocTosiHHO.

Bapuantsl oTBeTOB

1.10 Jik; 2.15 JIk; 3.45 JTx; 4. 55 Jix

Kakoe KOIMYECTBO TEIUIOTHI

OK 02

YcTaHoBUTE COOTBETCTBUE
Hedopmarumn
A. Cxatue

1.1es,
TYJIOBHUIIIE,
KHUCTHU PYK.

b. U3ru6 2.I103BOHOYHUK,
Ta30BbIE KOCTH,

KOHCYHOCTH.

B. Kpyuenue 3.I103BOHOYHUK,
HUKHUE
KOHEYHOCTH,
CTYIHS

A b B

OK 03

Kaxkas popmyna 00bsICHSET TO, YTO MPHU OOJBITUX CKOPOCTIX
aBTOMOOWJIb HHOT/IA «3aHOCUT) Ha MOBOPOTax?

1.P=mv
5

2.ou=t
3. F=mv2/R

OK 06
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[TapumanbHOE JaBieHUE BOASIHOTO Mapa npu Temmeparype 30
°C paBuo 0,212 klIla. KakoBa oTHOCUTENbHasi BIAXHOCTb
BO3JlyXa, €CIU JIaBIICHUE HACHIIICHHBIX MapoB IMpPH 3TOM

15 temneparype paBHo 4,24 klla? OK 01

BapuaHTtsl 0TBETOB:
1.4 %; 2.8%; 3.5%;4.45% ; 5.32%
BriGepute mpubopsl Ui ONIpeieieHus BIaXXHOCTH BO3AyXa.

5 JluHaMoMeTp, BeChl, BOJIETMETpP ICHXPOMETP, TUTPOMETP,
aMIepMeTp. [IK 1. 3.
HenocpencTBeHHBIM OTIBITHBIM MOJTBEPKICHUEM
CYIIECTBOBaHHS aTOMOB U MOJICKYJI SIBIISICTCS

1) HabmroIeHUE C MMOMOIIBI0 ONTHYECKOTO MUKPOCKOTIA

5 2)  nubdy3us OK 07
3) dbotorpadus, morydyeHHas C MTOMOIIBIO MUKPOCKOTIA
3a HOmp rpamycoB, Mo mmkaine lLlenbcus, mnpuHsATa
TeMmmeparypa...

5 Tasanus npaa OK 01
3amep3aHus pTyTU
Kunenwns Boabl
JIrobas ycioBHas TeMiieparypa
[TpounTaiiTe ¥ BCTaBbTE HAa MECTE MPOITYCKa CJIOBO:

XaoTHyecKkoe JBIKEHUE YACTHUIl, B3BEIICHHBIX B KUIAKOCTAX
5 WIM Tra3axX, o0yCJIOBJIIEHHOE CTOJKHOBEHUsMHU ¢ Mosiekyidamu | OK 05

Ha3bIBACTCA
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Hpnnomeﬂne B Hepeqeﬂb TEM IJIA MOATOTOBKU K IK3aMEHY 1 ceMecTp

1. Kunemaruka.

2. JlnnamMuka. 3aKOHBI MEXaHHKH HproTOHA.

3.CraTtuka TBEPJOTO Tea.

4.3aKOHbBI COXpAHEHHUS B MEXAHUKE.

5.OCHOBBI MOJIEKYJIIPHO — KHHETUYECKON TEOPHUHU.

6. Tepmonunamuka. TenaoBble MalIMHBI.

7.ArperatHble cBoiCTBa BemiecTBa. Da3zoBbIE MEPEXOIbI.

Ilepeyens TeM 1J151 MOATOTOBKH K IK3aMeHY 2 ceMecTp

1.2nexkTpudeckoe noie.

2. ITocTOsSIHHBIN TOK.

13..2neKTpuYecKuid TOK B pa3InyHbIX Cpeaax.
4 .MarauTHog ToJie.

5.0neKTpoMarHuTHasi UHTYKITHSL.
6.MexaHnuueckue KojieoaHusl.
7.MexaHuuecKre U 3JIeKTPOMarHUTHBIE BOJHBL.
8.DJIeKTpOMarHuTHbIE BOJIHBI.

9.0ntuKa.

10.KopryckysipHO — BOJTHOBOW JAyanu3M.
11.®u3uka aToma.

12. ®u3uka aTOMHOTO sJIpa.

13.9Boronust 3BE31.

14.Ctpoenue u pa3zsutue BeeneHHON.
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Ipuioxkenne C Tunosblie 3aganust 1J5 NOATOTOBKH K 3K3aMeHy 1 cemecTp

Bpem
OK P
Homep | IIpaBuins [IK BBIIIO
3ajaHusl | HBIH Copep:xanue Bompoca JTHEHH
oTBeT/ s
OTajoH 3a7aH
OTBETa ust
(MuH.)
JlaBneHue mapa B nmomerieHuu npu Temmneparype 5 °C paBHO
756 I1a. JlaBiieHMe HACBIIIEHHOIO Tlapa MpU OSTOH ke
1 86 temriepatype paBHo 880Ila. KakoBa ortHocuTensHas | OK 01 9
BIQXXHOCTh Bo3ayxa? (OTBEeT naTh B MPOLIEHTaX, OKPYIJIUB
10 TIEJIBIX. )
Ortger: %
VYcraHoBUTE ~ COOTBETCTBHE ~ MEXKAY  TEXHUYECKUMU
YCTPOMUCTBAMH M (PU3WYECKUMH SIBICHHUSIMH, JICKAIIUMU B
OCHOBE UX JICHCTBUS:
duznveckue
TEXHUYECKUE | sIBICHUS,
A3 YCTPOMCTBA
JexKaIue B
2 b2
Bl OCIjOBe 170'¢
T4 JIeHCTBUS
A. 1.3menenue
I'uapaBnuueck | arMochepHOTO OK 02 5
Ui mpecc JABJICHHS C
b. 10361 BEICOTON
B. Aspocrar 2.IloBenenue
KUIKOCTH B
(map-30H7)
COOOIIAIOIINXCS
I".TenoBoit cocyaax
JIBUTaTeb
3.YcnoBue
paBHOBECHSI
pblyara
4 1lpeBpaienue
BHYTPECHHEN
SHEPTUHu rasa B
MEXaHUYECKYIO
NneanbHplil 0OMHOATOMHBIN a3, HAXOIALIMICSA B COCYIE€ TIOJ
MOpIIHEM, TepexoauT w3 coctosHus | B cocrossane 2 | OK 01 9
3 1,5 | (cm.pucynok, rtoe7 —  abcomoTHas — TemrmepaTrypa
rasa, p — €ro maBjieHue). Macca raza B mpolecce He
n3Mmensiercs. Haiinure oTHomeHne o0bEmMa raza B COCTOSSHUU
2 kK 00bEMyY raza B COCTOSTHUU 1.
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Th 1

[

0 P
OrTBerT:

[TepeBenure Temneparypy 10 rpamgycoB no mikane Llenbcus

283 B TeMIiepatypy no mkaie KenbBuHa. .. IIK 3.2
OtBer: ----- K
Jononnumo:
spa ATOM J1H000T0 BEIIECTBA COCTOUT U3 u OK 05
3EKTpO | oOpallaruXxcst BOKPYT HEro
HOB
Kakoe jaBieHne nMeerT 1 Kr asora B oObéme 1M> npu
89 temriepatype 27C? ATomubIil Bec a3ota 14. OK 01
Otser: kI1A
Ormpeaenuts 1Mo rpaduKy mporecca padoTy HUACaIBHOTO ra3a Ha
yuactke 1-2
80
OK 01
4
P1=0,6'105Ha PE =105Ha
Vi=1n V;=2n
Orser: JTx
Ha pucynke mpeacraBieH rpaduk rapMOHHYECKHX
KojeOaHWi MaTeMaTU4ecKoro MasTHUKA. AMIUIUTYAa U
4acToTa KoJieOaHUN MasiTHUKA PaBHBI COOTBETCTBEHHO
4
0,25 OK 01

ﬂﬂ [\ [
S AAVAAVATE

OtBerT: cM
OrTBerT: I'n
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Benpo Boapl M3 Koionlia paBHOMEPHO TOAHSIIM B IIEPBOM
ciyqae 3a 20c, Bo BropoMm — 3a 30c. CpaBHure
COBEpIICHHYIO0 paboTy A 1 MOmHOCTH N B IepBOM U BTOPOM

9 A=A, |cny4ae. OK 05 9
N,< N, Ortser:
Uro sBnseTcs MUITHUM B 3-X mosokeHusx MKT:
A. Bce BemniecTBa COCTOST U3 YaCTHIL
10 B b. YacTuis! ABUXKYTCS 6€CIIOPSIOTHO
B. Yactuiisl 1pyr ¢ Ipyrom HE COyIapsrOTCA
I'. YacTuiel B3aMMOJIGHCTBYIOT JIPYT C IPYTOM. OK 02 9
Yemy paBHaA paboTa CHJIBI TPEHUS MTPU TOPMOKECHUH AaBTOMOOWIIS
Maccod 2T, €CIM H3BECTHO, HYTO CKOPOCTh aBTOMOOWMIIS
11 125 YMEHBIIUIACh OT 54 10 36 km/4u? OK 01 10
OtBer: k/JIx
15 5 [Ipyxxuna  xéctkocTthio  2: 10* H/m OIHUM  KOHIIOM
3aKperuieHa B wTaTuBe. Ha Kakyl BeJIMYMHY OHa
pactsiHeTcsa noj aercteueM cuibl 400 H? OTtBer npuBeaute | OK 03 9
B CAaHTUMETpax.
OtBer: cM
JIBa Tena mputAruMBarOTCA Ipyr K Apyry ¢ cwioi 0,16 mH.
Kakoii craner sra cuia, €Clid pacCTOSAHUE MEKIY ITUMHU
13 0,36 TenraMu  ymeHbmuTh B 1,5 paza? OtBer paiite B
MMUKOHBIOTOHAX
OK 01 9
OtBer: mH
Kakyto pabGoTy Hamo coBepHIMTh, YTOOBI CKOPOCTH TPY30BOIO
14 1,25 aBToMoOmIs Maccoit 20 T yBennumiack ot 36 1o 54 km/u?
Otser: M /Tx OK 05 9
JdonmoHuTH:
JlaBieHrEM Ha3bIBAIOT OTHOUIEHHUE .... K ...... MMOBEPXHOCTH,
CWJIBI K | Ha KOTOPYIO 3Ta CUJIa JeiCcTByeT OK 01 3)
15 IUIOLIAN
B 3akpbiTom OamoHe HaxoauTcs Bo3ayx npu temmeparype 300 K
u naeneHun 100 kIla. bamnon Harpenu go 450 K. Ompeanenure
JaBIIEHKE BO31yXa B Oa/IOHE B pE3yJIbTATE HATPEBAHMA.
16 150 | Orser: xI1a OK 03 9
Tenexxka wmaccod 200 r© JBMKETCI PABHOMEPHO IO
TOPU30HTAIILHOM MOBEPXHOCTH CTOJIa CO CKOPOCTHIO 2 M/C
17 0,4 .Uemy paBeH ee UMITYJIbC?
OK 05 5

OtBerT: KT M/C
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18

20

Benocuneauct che3xaeT ¢ rOpKH, TBUTASICh TPSIMOJIUHEIHO
U  PpaBHOYCKOpPEHO. 3a BpeMs CIOyCKa  CKOpPOCTh
BeJOCUIIeANCTa yBenuuuiaach Ha 10M/c.  VYckopenue
Benocumemucta 0,5 M/c%. CKOIBKO CEKyHT JUTHIICS CITyCK?
OrtBer: c

OK 05

19

JlOTOJTHUTE:

CranbHOHN mapuK 3T0...
A. ®usnyeckoe Telo

b. ®uznueckas BenmunHa
B. ®usuueckoe saBieHue

I1K3.2

20

1.
JIaBJICHU
e

2.cuny
TOKa
3.Hamps
KEHUE

JlomoaHuTts

1. bapomeTtp - usmepser.......
2.AMmniepmeTp- U3MepsIeT. . . ...
3.BoibT™MeTp - U3MEpSET. . ..

OK 07

21

Al B2
B5

YcranoBuTe c0OTBeTCTBHE OYKBBI ¢ HUPpaMU MEXKIY
npubopaMu U (PU3MYESCKUMH BEITUWYMHAMH, IS U3MEPEHUS
KOTOPBIX OHM TMpEIHA3HAYCHBI: K KAKIOMY DIEMEHTY
MIEPBOTO CTOJIONA MTOJOSPUTE COOTBETCTBYIOIIHI dJIEMEHT H3
BTOPOTO CTOJIOLIA.

I[MPUBOP

A. PbIuakHbI€ BECHI

b. Manometp

B. Cniunometp

OU3NYECKAS BEJIMYNHA

1.Macca

2.JlaBneHre BHYTpU KHUAKOCTH

3.Cuna

4.Yckopenue

5.CxopocThb

OK 04

22

PsIMO
oOpaTHO

BcraspTe npoIynieHHbIE CII0BA B TEKCT 3aKOHA.

Bce Ttema npurArmBaroTcs Apyr K ApYry € CHIOH
MPONOPLUOHAIBHOW IPOU3BEACHUIO MAacC JTHUX TEl U
MPONOPLIMOHAIBHON KBAJPATY PACCTOSHUS MEXKY HUMHU.

OK 06

23

IPOTIOPIY
NOHAJIbH
BI

BcraBbTe mporyiieHHbIe C10Ba B TEKCT 3aKOHA.
VYnpyrue nedpopmanuu opsMmo ......... BBI3BIBAIOIINM UX
BHEUTHUM BO3/I€HCTBUSM.

OK 05

24

IIPOU3BE
JEHUIO

I/IMHy.]'II)COM TEJIa HAa3bIBACTCS BCKTOPHAA BCIWYMWHA, paBHasd
..... MACCBI TCJIa HAa CKOPOCTH €0 ABUIKCHUA

OK 05
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Hpunoxkenue C Tunosbie 3a1aHUs s MOATOTOBKH K IK3aMeHY 2 ceMecTp

Howmep | IlpaBuib Coneprkanue Bompoca Bpem
3aJlaHus HBIMN OK s
oTBeT/ IK BBITIO
Otanon JTHEHU
OTBeETa o
3a/1aH
us
(MuH.)
Cpennsisi KHHETUYECKasi SHEPTUS XaOTHUYECKOIr0 TEIJIOBOIO
JIBUKCHHSI MOJICKYJT Tellds yMEHbIIIack B 4 pasa.
Onpenenure KOHEUHYIO TeMIEpaTypa rasa, €ecih ero
1 225 HayvaibHas Temreparypa pasHa 900 K. OK 01 9
Otger: K.
YcTraHoBHTE COOTBETCTBHE BKJAJa POCCHICKHX H
1B COBETCKHUX YYEHBIX B (PU3HKY
2 2b ®.1.0 Bxnan
3A 1. sI60uKkoB | A. I'a30BbIC OK 02 5
II.H. 3aKOHBI
2 Jlonpirua A K. | b. Jlamrbl
3.Menpeneen HaKaJTuBaHUs
A B.Tpanchopma-
TOp
Cuna Toka, TEKylero 1o npoBoJHUKY, paBHa 10 A. 3a
3 5 Kakoe BpeMs uepe3 NpOBOAHUK MpoTeuét 3apan 50 Kiun? OK 03 9
Otser: C.
4 (2,2 + OK 01 9
0,1)
Ompenenure mMoka3zaHus TWUHAMOMETpa (CM. PUCYHOK), €CITH
MOTPEIIHOCTh MPSIMOTO M3MEPEHHUs CUJIbl paBHA IOJIOBUHE
IeHBl  JeNeHus jauHamomerpa. Illkama auHAMoMeTpa
nporpaayupoBana B H.
Otger: ( + ) H.
JloTOTHUTE:
5 anpa ATOM 1I000r0 BEIIECTBA COCTOUT U3 u| OKO05 5
oOpararonmxcs BOKPYT HETro
DIIEKTPO
HOB
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‘ OK 01 9
|
6 0 0 T, 2T, T
Ha pT-anarpamme mokasaH npouecc U3MEHEHHUs] COCTOSTHUS
4 Monp wuaeanbHOro rasza. BHyTpeHHsst »Heprusi rasa
yBennuniack Ha 40 x/lx. Kakyroo pabory coBeprmi ra3 B
3TOM Mporuecce?
Otser: kJx
Ha rpaduke npuBeneHa 3aBUCUMOCTb MOJYJIS CHIJIBI TPEHUS
CKOJIB)KEHUSI OT MOAYJSl CHJIBI HOPMAaJbHOTO JIaBIICHUS.
Omnpenenure k03P PuLneHT TpeHusl.
wr H 4
2
7 03 - OKO0l | 9
0,5
0 12345678N.H
Otser:
Kamenp Mmaccoit 0,15 kr Opocwim BepTHKaibHO BBepX. Ha
KaKyl0 MaKCHMaJbHYIO BBICOTY MOJHSJICS KaMeHb, €CIU
cpa3y mocie Opocka ero KWHeTUYECKast SHEPTHsi COCTaBmiIa 6
8 4 JIx? ConpoTuBIIEHHEM BO3yXa MIPeHeOpeyb. OK 01 9
Otser: M.
Pacnonoxxure 1sera B 3ToM Kpyre HpioToHa mo yObIBaHHIO
JUTUHBI BOJTHBI.
1.3enénslit
2.KpacHbrit
9 2,7,3,1,6, | 3.Kénrorit OK 05 9
54 4.DHU0IETOBLII.
5.Cunuil.
6.I'ony0oii
7.0OpanxeBbIi
B 3akperTom cocyzne npu temneparype 373 K noa nopiinem
HaxoauTcs BonasiHOW map mojn maieHuem 60 klla. Kakum
CTaHEeT JaBJICHUE Tapa, €CJHU, COXpaHssl ero TeMIlepaTypy
HEU3MEHHOU, 00BEM Tapa yBeIU4HTh B 3 paza?
10 20 Otger: klla. OK 02 10
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210
20 MKT paZlMOAKTUBHOTO M30TOMA MOJOHUS s PO HaXOIIATCSA
B TIepMETUYHOM KOHTeHHepe. Kakas mons siaep aroMoB
MOJIOHUS (B IpPOLEHTaX OT NEPBOHAYAJIBLHOIO 4Mcia SIEp)

11 12,5 ocTaéTcs HepacrnaBlleiics yepe3 HHTepBall BpEMEHH, PaBHBIN OK 01
TpEM IeproJam noiypacmnajga’?
Ortser: %.
Ha pucynke npueaéH rpaguk 3aBUCUMOCTH TPOEKIIMU
CKOpOCTH Tella Vy OT BpemeHHu t.
Omnpeznenure NPOEKLHIO YCKOPEHHsI 3TOTO Tesla ax B MOMEHT
BpEMEHH § C.
12 -3 OK 03
Ver M/C
15 ettt ey
0+t At
: 5
5 L 91 j
-10 ‘
. 2
OrtBer: Mm/c
HepeBannbiil ky0 maccoi 0,3 Kr mpuBsS3aH HUTKOW KO AHY
cocyia ¢ Bojmoil (cM. pucyHok). Ha ky0 nelcTByer cuia
Apxumena, paBHas 12H. Omnpenenure cuily HaTsbKeHUs
HUTH.
|
13 9 OK 01
Ortger: H.
JIOTIOJTHUTB:
JlaBneHreM Ha3bIBAlOT OTHOIIEHUE .... K ...... HIOBEPXHOCTH,
CUJIBI K | Ha KOTOPYIO 3Ta CUJia IEMCTBYET
14 TUIOIIA N OK 05
[TapumnansHOE AaBIE€HWE BOASHOTO Mapa B cocyne B 1,6 pa3za
MEHBUIE JIaBJICHMS HACBHIIIEHHOTO BOJASHOIO Iapa IpH TOH
xe TeMmreparype. Onpenenure OTHOCUTEIbHYIO BIIAKHOCTh
15 62,5 BO3/lyXa B COCY/IE. OK 01

OTtBeT: %.
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234
Anpo Topust —--Th ucHBITHIBaCT B-pacnan, mpu 3TOM

00pa3yroTCst SJCKTPOH U SIIPO JIEMEHTa
AX
Z

16 9L 234 KakoBwl 3apsim oOpaszoBaBmierocs sjpa Z (B eIWHHUIAX OK 03
3JIEMEHTAPHOr0 3apsia) U €ro MaccoBoe Yyucio A?
JlOTOJTHUTE:
17 BBIICJIEH | DJEKTPOJIU3 - 3TO ...... BEILIECTBA HA ...., TOTPYKCHHBIX B
ue pacTBop.
AIIEKTPOJI OK 05
ax
J1OIOJTHUTB:
Hanpsbke | Cujna Toka MpsSAMO  MPOMOPIMOHAIIBHA...... Ha KOHIAX
18 HUIO ydacTKa ¥ 00paTHO MPOTNOPIIMOHAIbHA €TO0. ..
COTIPOTH OK 05
BJIICHUIO
1. JlonoIHUTH
19 JAaBJICHH | |. bapomeTp - U3MEpSET.......
e 2. AMIepMeTp- U3MepsieT. ... .. IIK 1.3.
2.cuiy 3.BonabT™MeTp - U3Mepser. . ..
TOKa
3.Hanps
JKEHUE
YcranoBuTe COOTBETCTBHE OYKBBI ¢ HH(ppaMu
20 A2 B3 Temo mBuransock B TeueHUE BpeMeHH 1 co ckopocThio v, a | OK 07
B1 3aT€éM B TEUYEHHE BpPEMEHH [ CO CKOpPOCTBIO Vy. YUEHHK
OTIPENICTMII CPEIHIOI0 CKOPOCTh JBIXKCHHSI KaK CPEIHION0
apu(pMETHYECKYIO.
Duzuyeckue HNx
BeJIHYNHBI U3MEHeHUs!
A) o kakoit ¢popmyse (1) t; =t,
CUMTAIl YYCHUK 2) (v1+v2)/2
b) kakoBa npaBuiIbHAs|3)
(bopmya (V1 +votp)/
B) npu kakom (t1+1t)
COOTHOIIEHUU 3TH
(hbopMyIibl OynyT
COBIAJaTh
A b B
JlomoJHUTH:
HaGmronenne ¢ TOMOIIBIO  ONTHYECKOTO MHMKPOCKOTIA
MOATBEPKIAETCA .. ... ABUKEHUE YACTHII.
21 2 BapuaHTBI 0TBETOB: OK 04

1.IIpssmonuHeliHOE
2.bpoyHOBCKOE
3.'apmonmnueckoe
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YcraHoBUTE COOTBETCTBHE OYKBBI ¢ HU(ppamMu:

IIpounTaiite TEKCT U BCTaBbTE Ha MECTA IIPOIYCKOB CJIOBa
(cmoBocodeTanusi) U3 MPHUBEAEHHOTO cHHCKa. B mporecce
HarpeBaHusl KOJObI C XKHUJIKOCTHIO, TIOMEIIEHHON B COCYH C
ropsiueil Booil, HabIr01anM NOBBIILIEHHE YPOBHS KUJKOCTH
B TpyOke. B mpomecce HarpeBaHus XHMIKOCTH B Koj0e

HaOmrogaeTcs sBieHue (A) , KoTopoe
cea3ano ¢ yBenuueHuem  (b)
MOJICKYJL. [Tpu 3TOM Macca xuakoctu | OK 06
22 A2b4 | (B) , a o0eém  xumgkoctu(l)
B7T5 .
Crucox CJ10B U CII0BOCOYETAaHUM!
1) ucrapenue
2) TEIJIOBOE paclIupeHue
3) pasmep
4) CKOPOCTh TEIIOBOTO JIBUXKEHUSI
5) yBenuuuBaercs
6) yMeHbIIIaeTcs
7) HEe U3MEHSETCS
Kakoe ¢usnyeckoe siBieHHE HAOIIOMACTCS MPU BBITYBAHUU
MBUIBHBIX TY3bIpel M 3actaBisieT Bocxumarecs aaxe | OK 05
nucaresen?
«MBUIBHBII Ty3BIPh, MOXKATyH, caMO€ BOCXUTHTEIHHOE U
CaMoe U3BICKaHHOE SIBIICHUE TIPUPOIBIY.
23 3 Mapk TBen
1.Unepuus
2.Cuna rpaBUTAllMOHHOTO MPUTSKEHUS
3.CuJbl TOBEPXHOCTHOT'O HATSKEHUS
YcTaHOBUTH MPABWIBLHYIO MOCJIEI0BATEIbHOCTh:
Pacrionoxxuts mnepednciaeHHble BUABl AnekTpoMarHUTHBIX | OK 05
M3ITy4eHUH B TIOPSAKE YBEITUYCHUS JUTUHBI BOJTHBI
24 41,23 1) Buaumeblii cBet

2) YabTpadroseToBoe n3ydyeHnue
3) UndpakpacHoe uziayyeHue
4) PagroBOTHBI
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IIpuniaoxenune D KoHTpoibHO-N3MepUTeIbHbIE MAaTePHAIBI /151 IPOMEKYTOYHOM
aTTecTaluu

Jk3ameH 1 cemecTp
HNHCTPYKIHS 10 BBINOJTHEHHIO:

1 KonnuecTBo 00y4aromuxcsi, CIAI0IINUX YK3aMEH OJTHOBPEMEHHO — BCsI TPYIINa

2 K »sKk3amMeHy JOMyCKaroTcsl oOydaromiuecsi, BBHITIOJHUBIINE W 3alIMTHUBIINE JTa00OpaTOpPHEIC
paboTHI.

3 Dx3ameH mpoxoauT B TUChbMeHHOW (opme. Ilo okoHYaHWM 3K3aMeHa BO3MOXKHO YCTHOE
cobecemoBaHue CTyAeHTa C TpernojaBareineM. B ciydae mpoBeneHus coOeceoBaHus
OKOHYATEJIbHAS OIICHKA 32 9K3aMEH OIPEICTSETCs 0 UTOraM coOeceI0BaHMS.

4 Bpewms npoBeJeHUs SK3aMeHa — 3 aKaJIeMUYECKHUX Yaca.

5 Ha sk3amMeHe He pa3peliaeTcs Odb30BaThCS TETPAASIMHU, YICOHUKAMU U CPEJACTBAMH CBSI3H.

6 McnoaszyeMoe o0opyoBaHue: OJIAaHKHW 3aJIaHUN, PYUYKa, KATbKYJISATOP.

7 Kputepuu OLEHKHU:

MaxkcuManbHOE KOJMMYECTBO 0alljioB, KOTOPOE BO3MOXHO TOJYYUTh 32 BBIOJIHEHUE
NUCbMEHHBIX  3aJaHuil 3k3aMeHa, npuHumaercs 3a 100%. IlepeBox OamioB B OLEHKY
OCYIIECTBIISICTCS CIEAYIOMUM 00pa3oMm:

«aeynosiersopurensHoy - 0,00 - 49,99;

«ynoBneTBoputenbHO» - 60,00- 74,99;

«xoporo» - 75,00 - 89,99

«otmimmugo» - 90,00 - 100,00

MuHuCTepCTBO HayKHU U BhIciIero oopasosanus Poccuiickoit deneparuu
denepanbHOE rOCyIapCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIEr0 00pa30BaHUs
MPKYTCKUI HALIMOHAJIBHBIN
MCCJIEJIOBATEJIbCKMM TEXHUYECKWI YHUBEPCUTET
Ounuan ®I'bOY BO UPHUTY B r. Yconbe - Cubupckom

OIOBPEHO: YTBEPXIAIO:

Ha 3acenanuu LIK o6meoOpa3oBaTensHol | 3aMecTUTENb JUPEKTOpa Mo yuebHoil paboTte
IIOArOTOBKH O.B. Yepenanosa

[Iporokon Ne. ot «__ » 20 .|« » 20 T

ITpencenarens LIK I'maasimesa JILE.

CnenmanbHoctb: 15.02.17. MoHTax, TeXHHYECKOE OOCIyKMBAaHUE, HKCIUTyaTallusi U PEMOHT
IPOMBIIIJIEHHOTO 000PYA0BaHMS.
Jucuunimua: OYIIL.09.11. ®uzuka
Kypc 1
Bapmuanr 1

Howm | Bpems Coneprxkanue Borpoca
ep BBIIIOJIHEHUS
3a7a | 3a/laHus

HUus | (MUH.)
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Kyna ynagér ms4, OpoIIeHHbIH BEpTUKAIbHO BBEPX Ha JBHXKYILEMCS KO
pabne? YcTaHOBUTE COOTBETCTBHE.

XapakTepucTu MecTo nageHus
Ka JIBMDKCHUS K MsA4Ya OTHOCHUTEIIb
opabs HO TaTyOBI

A. PaBHOMEpHO 1. Bnepén no xox
€ JBU)KCHUE y KopaoJs

b. JIBuxenue c 2. Hazanx mo xonmy
YCKOpPEHUEM Kopaoist

B. [IBuxenue ¢
3.B 10 ke mecTo
3aMeJIEHUEM

MarepuanbHas Touka aBmwkercs 1mo ocu OX  [Ipoekuus yckopeHHs
ToukHu Ha och OX paBHa:
X =245t +10 t°

Bri6epute BepHOE YyTBEpIKICHUE.
1.JIBU>KeHHE TOYKU PaBHOYCKOPEHHOE.

2.HavanpHas CKOpPOCTh TOUKHU paBHa 5 M/c.
3.IIpoekmuus yckopenus Touku paBHa 10 m/c2.
4 Ilpoexuus yckopeHust Touku paBaa 20 m/c2.
5.HauanbHast koopauHaTa TOYKH paBHa 0 M.

Camoxonnast kocuika umeer wmupuHy 3axBara 10 m. Ilpu cpenneit
ckopoctu kocuiku 0,1 M/c miomans ckomeHHoro 3a 10 MuHyT paboTh
ydJacTKa paBHa:

BriOepure o1H BapuaHT OTBETA.

A) 60 M* B) 600 M> B) 6 000 M®> T') 60 000 m?

3anucarh KpaTKOE ONPE/IeICHNEe MEXaHUYECKOTO IBUKEHUS
MexaHnuecKoe IBUKEHUE - ..... [IOJOKEHUS TENa B ....... C TEUEHUEM
BpPEMEHH.

YcTaHOBUTE COOTBETCTBUE MEXAY (PU3MUECKON BETHUHMHON U POPMYIIO
.

Bennunna dopmyna

A) Ummynsc Tena 1) E =mgh
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b) Kunernueckas aHeprus 2) p=m-v

B) IloTenuuanbHas SHEpTHS 3) E=2m?

JIOKOMOTHB, ABIKYIIMICA CO CKOPOCTBIO 2 M/C M MMEIOUIMA maccy 3 T
CLEIUIAETCS C HENOABM)KHBIM BaroHoM Macco 1 1. Haiitu ckopocth
JIOKOMOTHBA C BATOHOM I10CJI€ CLICTIIICHUS.

Bribepute o1H BapuaHT OTBETA.

1.0,5m/c; 2.1,0 m/c; 3.1,5 m/c; 4.2,0 m/c 5.3,0 M/c

MomeHT cuiibl, AeicTBYIOIEH Ha pbryar ciipasa, paBeH 60 H - m. Cnesa
Ha pbruar aerictyet cuia 80 H. Kakum 10mkHO OBITH IJ1€40 JIEBOI CHUITBI,
4yTOOBI phIYar HaXOUJICS B PABHOBECUH?

Bribepute o1H BapuaHT OTBETA.

1.0,5m; 2.0,75m;3.0,45m;4.1,25 m

Paguyc nBukeHus Tena mo OKPYKHOCTM YMEHBUIWIM B 2 pasza, €ro
JUHEIHYI0 CKOpOCTh TOXE yMeHblmid B 2 pasa. Kak wu3meHunoch
LEHTPOCTPEMUTEIILHOE YCKOPEHUE Tena’?

Bri6epuTe 0H BapruaHT OTBETA.

1.VYBennuuiocs B 2 pasa.
2.YMeHbIIMIOCh B 2 pasa.
3.YMensbimiiocsk B 4 pasa.
4.He n3mMeHHIocsk.
5.Ymenpmmiiock B 8 pas.

Bri6epute npaBuIbHOE OMpeIeieHne sl CUITBL.
A. ®u3nyueckoe Teo

b. Mepa B3auMoI€HUCTBUSA TEI

B. ®usnueckoe sBieHue

I'. Ilepemerenue tena

10

B HekoTopoM mporecce ra3 otnan KoaudecTBO TemioTel S50 [k u
coBepmua mpu 3toM padoty 200 [Ix. Onpenenute MOAYIh W3MEHEHUS
BHYTPEHHEHN YHEPTUHU ra3a B 3TOM MPOLECCe.

Bribepure oJiiH BapuaHT OTBETA.

1.150 JIx; 2.250 JIx; 3.50 Jx; 4.200 JIx
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11

Ha PV-nuarpamme nokasaH mporecc U3MEHEHHsI COCTOSTHUS MTOCTOSTHHOM
Macchl raza. BHyTpeHHsisa sHeprus raza ysenuumwiach Ha 20 k. KakoBo
KOJIMYECTBO  TEIJIOTHI, moidydyeHHoe rasom? (OtBer pgaiite B

KWJIOJKOYIISIX. )
A

Bribepute oH BapuaHT OTBETa

1.4,5 xJIx; 2.).45 x[Ix; 3. 20 x[Ix; 4.4,5 x/Ix; 5. 2,55x/]x

12

Y CcTaHOBUTE COOTBETCTBUE MEXIY CHIION U (GopMyIoit s e€ pacuéra.

Cuita ®dopmyna

A. Cuna TsxKectu 1. F=k-Al

b. Cuna ynpyrocru 2. F=m-g

B. Cuna tpeHus ckoiabxKeHus 3. F=u-N

13

B kakux enquHuUIaX U3MeEpseTCs] UMITYJIbC Tena?
Bri6epuTe 0H BapruaHT OTBETA.

Bapwuantst otBetos: 1 H; 1 kr - m/c; 1kr; 1H-c.

14

Cuna TpeHMs CKOJIbXEHHUs, JeHCTBYyroIas Ha OpyCcOK Maccoi 5 Kr mpu
JBIDKEHUM TI0 TOPU3OHTaNbHOM moBepxHocTH, paBHa 20 H. Kak
W3MEHUTCS CUJIa TPEHMsI, €CIIM Maccy Opycka yMEHBIIUTh B 2 pa3a (Ipu
HEU3MEHHOM K03 duirienTe TpeHus)?

BeiOepure oOauMH BapHMaHT OTBETAa: a) yMEHBHIMTCS B2 pasza; 0)

YBEIUYUTCS B 2 pa3a; B) HE U3MEHUTCS; T') yMeHblutes B 10 pas.

15

Uem sBISIIOTCA B CKEJIeTE€ YEJOBEKAa BCE KOCTH, MMEIOIIME CBOOOIY
JBUKEHUS (B Yyeperne, B CBOJIE CTOIBI, B TO3BOHOYHUKE).

BribepuTe o1H BapuaHT OTBETA.

1.Becamu

2.Prryaramu
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3.1lneuom

Bo ckonbko pa3 ymeHbIIMTCS aOCOJIOTHAs TeMmIepaTypa HEOHa, ecCld
CpeIHEKBaApaTUYHAsl CKOPOCTh TEIJIOBOIO JBUXKEHHS €ro MOJEKYJ
YMEHBIIUTCSA B 4 paza?

16 Br16epuTe 01H BapuaHT OTBETA.
2.B 4 paza.
3.B 8 pas.
4.B 16 pas.
IIpyn cxaruu 8 T Tenus MPU MOCTOSHHOM JABJIGHUW BHEIIHUE CHUJIbI
copepumnin - padory 1600 k. Kakoe KOIWYeCTBO TEIUIOTHI OBLIO
17 MepelaHo MPHU 3TOM ra30M OKPYKaIOIIUM Ternam?
Bribepute o1H BapuaHT OTBETA.
1.1000 Ix; 2.1600 JIx; 3.2400 dx; 4.3200 JIx
5.4000 JTx
BriGepure Gpopmyity st MOIIIHOCTH:
N —_ é E _ i":l‘l.l-‘z
18 A" e pPEMY g F=ma p FeT
Kax u3MenuTcs napneHue uaeanbHOro ra3a npu nepexo/ie U3 COCTOSTHUS
1 B coctosinue 2 (cm. Puc.2)?
vV, M
19
0 | T.K
Puc. 2
Bribepute o1H BapuaHT OTBETA.
1.He u3menutcs; 2. YBenuunrcs; 3. Y MEHBIIUTCS
Kakoe konnyecTBa BeliecTBa COAEPKUTCA B 8 rpaMMax Bogopozaa’?
BriGepute oquH BapuaHT OTBETA.
20 1.6 moxeii; 2.4mouns; 3.24 mons; 4.45 Mmoei.
Bri6epute Gpopmyny sl KHHETUYECKOW SHEPTUU:
21 N A muys
N =- =

AVNTY pp=mv g F=ma p Ex=7
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BcraBuTh nporyiieHHbIE CI0Ba.
OTtHocuTeNnbHA
4 BIAKHOCTD @dusnueckas BEJIMYMHA, MOKA3bIBAIONIAsl, HACKOJIBKO BO3JyX HACHIIIECH
29 BOJISIHBIM TIapOM, Ha3bIBACTCs . Enununa usmepenus: stou
NPOLEHT BEJIMYUHBI
4 BceraButh nporyiieHHbIE CI0BA.
Wneanpubiii ra3 — (QyHIaMEHTaJIbHAS ~  -----=--==---=-=---=- B
93 TEPMOAMHAMHKE, KOTOpasi TOIYCKaeT, YTO MOJEKYJbl pacCMaTpUBAIOTCA
KaK MaTepUaIbHBIC -------------- (coOcTBeHHBIM 00BEMOM TIpeHEOperaem)
U MEKIYy MOJEKYyJIaMU OTCYTCTBYIOT — CHJIbI---------=---=-- (xpome
MOMEHTOB CTOJIKHOBCHHUH).
BceraBuTh npoIyiieHHbIe CI0Ba.
4 Mornekyna — 93TO HaWMEHbIIAs YaCTHIA----------- , COXpaHsomas ero
XUMHYECKHe cBOMCTBA. OHA COCTOUT U3 aTOMOB, COCTUHEHHBIX -----------=
24 - CBSI3SIMU.
MuHuCTepCTBO HayKHU U BhIcIero oopasosanus Poccuiickoit deneparuu
denepanbHOE rOCyIapCTBEHHOE OI0HKETHOE 00pa30BaTENIbHOE YUPEKICHHUE
BBICIIIEr0 00pa30oBaHUs
MPKYTCKWI HALIMOHAJIBHBIN
NCCJEJIOBATEJIbCKMIM TEXHUYECKNH YHUBEPCUTET
Ounmnan ®I'bOY BO UPHUTY B r. Yconse - Cubupckom
OZOBPEHO: YTBEPX/AIO:

NOATOTOBKH

Ha 3acenanuu 1K o6meoOpa3oBatensHoil | 3aMecTUTENs AUPEKTOpa Mo yueOHOU padoTe

[Iporokon Ne_ ot «

O.B. Yepenanosa
» 20 .|« » 20 1.

ITpencenarens LIK I'maasimesa JILE.

CnenmanbHoctb: 15.02.17. MoHTax, TeXHUYECKOE OOCITYKMBAaHUE, HKCIUTyaTallusi U PEMOHT
IPOMBIIIJIEHHOTO 000PY/A0BaHMS.
Jucuunmmna: OVYIL.09.I1. ®usnka

Kypc 1
Bapuanr 2
Hom | Bpewms BbinonHeHus Copepxanue Bonpoca
cp
3a1a
HUA
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Benocuneauct che3xkaeT ¢ TOPKH, JBHTasCh TMPAMOJMHEHHO W
pPaBHOYCKOPEHHO. 3a BpeMsi CIyCKa CKOPOCTh  BEIIOCHIICAMCTA
yBenmumack Ha 10 m/c. Yckopenne Benocumenucta — 0,5 m/c’. CKOIBKO
CEKYH/I JUTHIICS CITyCK?

OtBer: c

W3 konodla MeIIEHHO BbIKayaad ¢ IoMombio Hacoca 0,5 M BOJIBL.
Cosepménnas nipu 3ToM padota pasHa 30 000 [Ix. YUemy paBHa riyOuHa
konoxaua? Omeem 3anuwiume ¢ mempax. OTBET: M.

ABTOMOOMIL Maccoid 1T Tporaercs ¢ Mecra WU JBHIKETCA C
yckopenuem 1,2 M/c?. Ompenenute pabOTy CHIIBI TSITHW Ha TEPBBIX
10 M myTH, ecnu cuiia conpoTuBiieHus pasaa 200 H.

OrtBer: kK.

TemmoBass mammHa ¢ KIIJ 50% 3a nwmkin paboTel  OTHAeT
XOJIOAWJIBHUKY KOJIMYECTBO TeIoThl, paBHoe 200 Jlx. Kakoe
KOJIMYECTBO TEIUIOTHI 32 IIUKJI MOJy4aeT MalliHa OT HarpeBaTes?
OtBer: Jx.

F.,,H
2T T
1,5 i

i 4741‘ 1
0,5~ T

0 12345678N,H
Ha rpaduke nmpuBeneHna 3aBUCUMOCTH MOJYJISI CHIIBI TPEHUS

CKOJIBXKEHHUS OT MOJIYJIsI CUJIbI HOPMAJIBHOTO JaBJICHUS.
Onpenenure K03 HUIHUEHT TPEHUS.
Ortser:

A - —

Ha pucynke npejcraBieH rpaguk 3aBUCUMOCTH MOJTYJIsI CKOPOCTH v
rpy3oBuka oT BpemeHu ¢t Omnpenenute 1o rpaduKky MyTh,
NpoiiIeHHBII aBTOOYCOM B MHTEPBaJie BPDEMEHHU OT

t1=40c¢ mo t,=100 c.

v,M/cy
20+ ’ P, S

11—

to— ‘\f

5

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

OrtBer: M.

CpenHsiss  KMHETHMYECKass »JHEPrus XaoTUYECKOro  TEIJIOBOTO
JIBIDKEHUSI MOJIEKYJI HEOHa yBenuuuiack B 3 pasza. Onpepenute
HayaJIbHYI0 TEeMIlepaTypa rasza, €ciu ero KOHEYHas TemIieparypa
pasHa 900 K.

Ortser: K
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0 2T, T
Ha pT-auarpamMmMe mokasaH Mmpouecc U3MEHEHHUs COCTOSIHUS 6 MOJIb
uaeanbHOro raza. B 3Tom mponecce ra3 moiayduia KOJUYECTBO
teroTsl, paBHoe 30 k/[x. Omnpenenure W3MEHEHUWE BHYTpPEHHEH
SHEPIUH raza.

Ortser: kJIx

Kucnopon Haxomutcst B cocyae BmectuMmocThio 400 51 moa
nasienueM 8,3-10° [Ta npu temrepatype 320 K. Uemy paBHa macca
Kuciopoja’?

OrtBer: KT

10

B Oannone HaxomuTcs ra3, KOJMYECTBO BEIIECTBA KOTOPOTO PaBHO
6 Mouib. CKOJIBKO (IPUMEPHO) MOJIEKYJI ra3a HaXOAUTCs B Oamione?
Otser:

11

10

B 3akpeiToM OamioHe HaxomuTcs Bo3ayx mpu Temmeparype 300K wu
napnenun 100 klla. bamnon marpenu o 450 K. Onpenenurte naBlieHHe
BO3/yXa B OaJJIOHE B pe3yibTare HarpeBaHus. 3anuwiume omeem 6 klla.
OtBer: klla

12

YcraHoBUTE COOTBETCTBHE
Ha VT-muarpamme mu300pak€H mpoiiecc mepexona OJHOTO MOJs
AOeaILHOIO ra3a U3 cocTosgHusa 1 B cocTosiHue 2.
Onpenenure, Kak MpU 3TOM MEPEX0JI€ U3MEHSIOTCS 1aBIICHUE raza u
IJIOTHOCTh  ra3za. Jlmd  Kaxaoll  BEJIMYMHBI  ONPENECIUTE
COOTBETCTBYIOIINI XapakTep €€ U3MEHEHUS:

1) yBenuuuBaercs;

2) yMeHbIIaeTcs;

3) He u3MeHsieTCsl.

VA 2
*
A
1
-
0 T
JlaBaenwue raza IInotHOCTH
rasza
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Ha pT-guarpamme moka3aH @pomecc H3MEHEHUS COCTOSHUS
UJCAILHOTO OJHOATOMHOTO Tra3a. B Xxome sToro mporiecca ras
coBepini pabory, paBHyto 80 kJIk. Kakoe KOTMYECTBO TEIJIOTHI
MOJIYYHMJI Fa3 B 3TOM IIPOLIECCe, €CIN ero Macca He MeHsIeTCs?

T
T 1 2
o : e
13 : ’
0 Vo 2V, V
Ortser: kJIx
ABToMOOMIE Maccoi 1000 Kr ABMKETCS PAaBHOMEPHO IO MOCTY Ha
BbicoTe 10 M Hax noBepxHocThio 3emiin. CkopocTh aBToMoOmIIs 10
M/c. Uemy paBHa KUHETHUYECKasl YHEPTHUS aBTOMOOUIISA?
14 Otser: kJx
Teno Maccol  2ke  mepemeniaercs o IEPOXOBATOM
TOPU30HTAIBHON ITOBEPXHOCTH.
Koadpdunuent TpeHus Mexay TelIoM W MmoBepxHOCThiO 0,5.
Kakyio paboTy coBepiiaer Haj TeloM cyna TpeHus, Koria
15 Teno mpoxoaut paccrostaue 1 v? g = 10 m/c”.
OtBer: JIx.
Kakas ¢opmyna oOBSICHSET TO, YTO TPH OOJBIIUX CKOPOCTSIX
ABTOMOOWIIb MHOT/IA «3aHOCUT» Ha MOBOPOTax?
16 1.P=mv
5
2.0= p
3. F=mv’/R
[TapumnansHOE naBieHHWE BOASHOTO mapa mpu TemmepaTtype 30
°C paBao 0,212 xlla. KakoBa OTHOCHTENbHAas BIAXKHOCTH
17 BO3JlyXa, €CIM JaBJICHHWE HACHIIICHHBIX [apoB TMpU OTOU
Temreparype paBHo 4,24 xklla?
Ortser: %
18 Wuepuus 70...... , @ UHEPTHOCTH I3TO .......
Bri0epuTe npuOOpHI 1015 Onpeae/ieHUs1 BJIAXKHOCTH BO3yXa.
19 JnunaMmoMeTp, BEChI, BOJIBTMETP MICUXPOMETP, TUTPOMETP,

amrepMeTp

HCHOCpeI[CTBeHHI)IM ONBITHBIM MHOATBEPKACHHUEM CYIICCTBOBAHUA
ATOMOB 1 MOJICKYIJI ABJIACTCA
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1) HaOIIO/IeHNE C TTIOMOIIBIO ONITUYECKOT0 MHUKPOCKOTIA
20 8 2)  muddysus
3) dororpadusi, moaydeHHas ¢ TOMOIIBIO MUKPOCKOTIA

3a HOJIb TPayCcoB, 1o ImKajie Llenbcus, npunasaTa TEMIIEparypa. ..
1. Tasausa npaa

21 4 2. 3amep3aHus PTYTH
3. Kunenus Bojbl
4, Jlrobas yclioBHas TeMIieparypa
[IpounTaiiTe M BCTaBbTE Ha MECTE MPOITYCKa CIOBO:
22 4 TemoBele ABUTATEIN — YCTPOWCTBA, B KOTOPBIX MPOUCXOIUT
MIPEBpAICHHE .... B
JlomoIHHUTS:
TpyOku c y3kUM KaHajioM , JAMAMETPOM OKoJo 1 MM U MeHee
23 4 Ha3bIBAIOTCS
Terna ¢ mpaBUIBLHBIMA MHOTOYTOJTbHUKAMU- . ...
A. Kpucramnst
24 4 P

B. AmopdHnsbIe Tena

b. Teépubie Tena

Cocraswia JI.E. 'mageiiesa

KoHTpo/ibHO-N3MepHUTeIbHbIE MAaTePHAJIBI A1 IPOMEKYTOYHOM aTTeCTAlMU
JK3aMeHa 2 ceMecTp

HNHcTpyKuust mo BbINIOJHEHHIO:

1 KonngecTBo 00ydarommxcs, CAAIMX SK3aMeH OJHOBPEMEHHO — BCS TPyIIa

2 K »sk3aMeHy JomycKaroTcs OOydarollvecs, BBIMOJHUBIIME W 3allUTUBIINE JIAOOpaTOpHBIE
paboTHL.

3 Dx3aMeH NpOXOIUT B MHCbMEHHOM (opme. Ilo OKOHYaHHMM 3K3aMeHa BO3MOXKHO YCTHOE
colOeceoBaHnEe CTyJEHTa C IpenoaaBareneM. B cioydae mnpoBeneHus coOecenoBaHUs
OKOHYaTeNbHas OLIEHKA 3a 9K3aMEH OIpeeIIeTCsl 10 UTOraM cobece10BaHMsL.

4 Bpewms npoBeaeHUs 3K3aMeHa — 4 akaJleMUYEeCKUX yaca.

5 Ha sk3amMeHe He pa3pelaeTcs Noab30BaThCs TETPAIIMHU, YUeOHUKAMU U CPEJICTBAMHU CBSI3H.

6 UcnonszyeMoe o0opyoBaHue: OJIaHKU 3aIaHH, pyyKa, KAIbKYJIATOP.

7 Kputepuu oLeHKU:

MakcuManabHOE KOJMYECTBO OajioB, KOTOPOE BO3MOXHO TMOJNYYHTH 32 BBITOJHEHHE
NUCbMEHHBIX  33/JaHuil Sk3ameHa, npuHumaercs 3a 100%. IlepeBon O6amioB B OLIEHKY
OCYIIIECTBIISIETCS CIEAYIOMNUM 00pa3oMm:

«ueynosiersopurensHoy - 0,00 - 49,99;

«yaoBieTBOpUTENBHO) - 60,00- 74,99;

«xoporo» - 75,00 - 89,99

«otimmuHo» - 90,00 - 100,00
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MuHHCTEpCTBO HAYKHU U BhICIIero oopa3oBanus Poccuiickoit deneparumn
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00Opa30OBaHUS
UPKYTCKUI HALTUOHAJIBHBII
NCCJEJIOBATEJIbCKMH TEXHUYECKWH YHUBEPCUTET
Owiman ®I'bOY BO UPHUTY B r. Yconbe - Cubupckom

OZIOBPEHO: YTBEPXIAIO:

Ha 3acenannm 11K o0meoOpazoBatennbHON | 3aMECTHTENb JUPEKTOpA MO yueOHOM padoTte
MOATOTOBKU O.B. Yepenanona

[IpoTtokoa Ne  oT«  » 20 .|« » 20 1.

IIpencenarens LIK I'mageimesa JILE.

CnenuaabHocThb: 15.02.17. MoHTaX, TeXHUYECKOE OOCIYy)KMBaHUE, IKCIUTyaTalldss U PEMOHT
MPOMBINIJICHHOTO 000py/I0BaHUSI.
Jucnunimuaa: OVYIIL.09.11. ®usnka

Kypc 1
1 BapuaHT
Hom Bpewms Coneprkanue Borpoca
ep BBITIOJTHEHUS
3a7a | 3amaHus (MUH.)
HUS

Msuuk maccoit 0,2 kr, OpOIIEHHBIM BEPTUKAIBLHO BBEPX, JOCTUT
MaKCUMaIbHON BBICOTHI 7 M. Kakoi kuHeTHueckoW sHeprueit oOsanan
1 9 MSYHK cpa3y nocie 6pocka? ConmpoTUBIEHUEM BO3/1yXa IPEHEOPEUb.
BriOepuTe o1MH BapuaHT OTBETA.

1.24 JIx; 2. 45 JIx; 3.411x; 4.36 Ix; 5.13,7 JIx.

B 3akpeiToM cocyne npu temneparype 373 K noj nopuHeM HaXOguTCs
BoasiHOM map moj nasiaeHueMm 30 klla. Kakum crtaner naBnenue mapa,
2 9 €CIIH, COXPaHss €ro TeMIIepaTypy HEeM3MEHHOMH, 00bEM Mapa YMEHbIIUTh
B 3 paza?

BriOepute o1H BapuaHT OTBETA.

1.10 xITIa; 2.30 kIla; 3.90 xIIa; 4.280 kI1a.

Konpnencarop, 3apspk€HHBIN 10 pasHOCTH noTeHuuanos 20 B, B nepsblit
pa3 MOJAKIIIOYMIIN K KaTyIIKe ¢ MHIYKTUBHOCTBIO 5 MKI'H, a BO BTOpOH

— K Karymke ¢ MHAYKTHBHOCTBIO 20 MkI'H. KakoBo oTHOmeHue
. T
3 9 MEepHOJI0B KoJeOaHUN 3HEpPruu KOHJEHcaTopa T—2 B OTHX JIBYX
1
ciy4dasx? [lorepsimu sHepruu B KOHTYpeE NpeHeOpeyb.

Bri6epute o1H BapuaHT OTBETA.

T T T T
1=+ =2;2.2=4;32=12; 4.2 =14
T T T T,
BcraBuTh npornyiieHHsle cIo0Ba.
2 Mounens aroma ToMcoHa 3aKI0O4aeTcss B TOM, YTO.... COCTOUT U3 ... U
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Ha pucynke mpencrasieH rpaduk 3aBUCUMOCTH MOAYJS CKOPOCTH L
aBTOOyCca OoT BpemeHu t. Omnpenenure mo rpauky MyThb, TPOIIEHHBIN
aBTOOycoM B nHTepBaje Bpemenu ot {1 =0c mo t, = 50 c.

U, My

0 10 20 30 40 50 60 70 B0 90 100 Le
Bribepure o1H BapuaHT OTBETA.

1.250 m; 2.300 M; 3.450 M; 4.600 m

CooTtHecure (1)I/IBI/II-IGCKI/I€ BCJIMYHMHBI U UX CAUHHUIBI U3MCPCHU:

duznyeckas BeIMUNHA Enununa nuzmepenus
1. Cuna Toka A. Boast (B)

2. Hanpspxenue b. Om (QQ)

3. CompoTuBieHue B. Amrnep (A)

4. MoImHOCTb I'. Barr (B1)

I'py3 npyXMHHOTO MasSTHUKA COBEpIIACT KOJICOAHUS MEKY TOUKAMHU
1 u 3. Touka 2 monoxenue paBHoBecHs. Kak MEHSIOTCSI BETUYUHBI I
U IBMKEHUH OT TOYKH 2 K TOUKe 3? YCTaHOBUTE COOTBETCTBHE.

XapakTep U3MeHe
dusnueckast BeIUYNHA

HUS
A. Kunetnueckas sHeprus 1. VBenuuuBaetc
rpysa o

b. Ckopoctb rpy3a 2. YMeHbIIaeTcs
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B. XKécTkocTh mpyKUHBI 3. He usmensiercs

B mwnmmHape mon mopirHeM HaxOoIuTCs aproH. l'a3 pacmmpuics mnpu
MIOCTOSSHHOM ~ JaBJICHMM, TPU ITOM €ro BHYTPEHHSS DHEpPrus
yBenmuminack Ha 6 k/[x. Kakoe KOMMUYeCTBO TEIIOTHI COOOUTMIH Ta3y?
KonnuecTBo BemiecTBa rasa nocTosHHO.

BriGepuTe 0H BapuaHT OTBETA.

1.45 xJIx; 2.15 xk]JIx; 3.65 xJIx; 4.24 k][ x.

3anucaTh OTBET.

Ero ¢damunus cBs3aHa ¢ camMbIM JUTMTEIBHBIM JKCIEPUMEHTOM U
MOJAPUBIIIMM YEJIOBEUYECTBY JICKTPUUCCKYIO YHEPTHUIO

1. Menaecncen

2. @apaneit

3. Nanunei

10

Onpenenure CuUiy TOKa, TEKYIIEro IO MPOBOJIHUKY, eciau 3a 40 ¢
nporaér 3apsa 100 K.

BriOepuTe oH BapuaHT OTBETA.

14,8 A; 2.55A; 334 A;4.12,5A;5.2,5 A.

11

BcraBpTe npornyiieHHsble CI0Ba.

[Ipy BBINIOJIHEHUH OHKCIEPUMEHTa CTYIEHT Ha TMOBEPXHOCTH BOJbI
OCTOPOYKHO TIOJIOKMJI TUIAIIMS JIe3BHE OC30MacHON OpUTBBI U yBHIEIH,
YTO JIE3BUE ....., TAK KaK Y BOJBI €CTh ....... HaTSKCHHUE.

12

3

Omnpenenure MoOKa3aHUS  JUHAMOMETpa (CM. PHUCYHOK), €CJH
MOTPENIHOCTh TPSIMOTO W3MEPEHUS CWJIBI paBHA IIEHE JICIICHUS
nuHaMmomertpa. Illkana quHamomMeTpa nporpaayruposasa B H.

Bribepure oiiH BapraHT OTBETA.

1.3+0,)H

2.(3.2+0,1)H

3.3£0,01)H

4(3,4+0,1)H

5(3,6+001)H

13

BceraBbTe IMPOMYIICHHBIC CJIOBA.

HpI/I BBIIIOJIHCHHUU  3KCIICPUMCEHTA CTYACHT ONKUCall TOJYUYCHHOC
I/I306pa)KeHI/Ie B IIJIOCKOM 3CpKaJIC:..... , CUMMCTPHUYHOEC, paBHOC II0

pasmepy ......
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JlBa MaJeHbKMX IIapuKa C OJWHAKOBBIMM MaccaMH T, PacCTOSHUE
MEXAY KOTOPBIMH pPaBHO [, IPUTATHBAIOTCA Jpyr K Jpyry ¢
rpaBUTAIMOHHBIMU CcUJaMu, paBHbIMH 1o Moxayawo 0,9 nmH. Kakos

14 MOJIyJib CHJI TPAaBUTALIMOHHOTO NPUTSDKEHHUS JBYX JPYTUX MIAPHKOB,

ecJii Macca

m r

OJIHOrO 4T, Macca APYroro —, a PaCCTOSIHUE MEKY UX LCHTpamy 3 ?

Bribepure ouH BapHaHT OTBETA.

1.1,8 nH; 2.3,6 nH; 3.7,2 nH; 4.14,4 nH; 5.28,8 nH

BceraBuTh npomyiieHHoe ci10Bo.

B ckenmere uenoBeka BCE KOCTH, HMEIOLIME CBOOONY JIBUYKEHUS,
15 SIBJISTFOTCS (B "yeperie, B CBOJIE CTOIIBI, B TIO3BOHOYHHKE).

Bo ckonbko pa3 ymMeHbIIMTCS aOCOJIOTHAs TEMIEpaTypa HEOHA, eCiH

CPEIHEKBAIpaTUYHAsl CKOpPOCTb TEIUIOBOTO JIBUXKEHHUS €ro MOJIEKYI
16 YMEHBIIUTCS B 4 pasa.

Bri6epuTe 01H BapuaHT OTBETA.

1.Ymenbmmres B 4 pasza; 2. YMenbmutes B 8 pa3; 3.YMenbmurces B 16

pas; 4. YMenbmutcs B 4 paza

HPI/I coxatuu 8 r renug IIpY IIOCTOSHHOM [JaBJIEHWY BHEIIHVE CHJIBI COBEPUININ

paboty 1600 [I>x. Kakoe KOIM4eCTBO TEIIOTH GbLIO TMEPESAHO IPU STOM Ta30M
17 OKPYKaIOIUM Tesiam?

BriGepute oquH BapuaHT OTBETA.

1.3400 x; 2.4000 dx; 3.1600 Ix; 4.800 dx

[IpuBecTr KOPOTKHI OTBET.

B xadyecTBe MCTOYHMKA MOCTOSIHHOTO TOKAa MPUMEHSIOT B aBTOMOOUIIE?
18 1.I'enepaTop nepeMeHHOr0 TOKa

2.I'eHepaTop MOCTOSTHHOTO TOKA

3. AKKyMyJSITOp

CooTHecuTe 3aKOHBI 3JEKTPOIMHAMUKH U UX MaTeMaTHYeCKUe BhIpaXKeH
19

us
3akoH ®dopmyna
1. 3akon Oma 117151 yyacTka Ienu A.P=1I1U
2. 3akoH /[xoyns—Jlenna b.1=RU
3. 3axon Dapanes B. Q:IZ-R-t
4. 3aK0H MOIIHOCTH DJICKTPUUECK I.m=kit
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Ooro Toka

20 2

B Tpéx BepinHax pom0a pacioyioKEeHbI TOYCUHBIC 3apsbl +(,

-2q u +q (q > 0). Kyna HampaBieHa OTHOCHTEIBHO PUCYHKa (BBEpX,
BHHU3, BJICBO, BIIPABO, OT HAOIIOAATENs, K HAOIIONATENI0) KyJTOHOBCKAs
cwia F, odeiicmeyionias Ha OTpUIATENBHBIM TOYCUYHBIA 3apsy -Q,
MOMENIEHHBIN B LIEHTP 3TOr0 poMOa (CM. PUCYHOK)?

Bri6epute onMH BapuaHT OTBETA.

1.Beepx; 2.BneBo; 3.Buu3z; 4.Bnpaso.

21 2

®opmyna nis pacuéra 06bEMa Tena.
1.S=n-D%4

2V=m/p

3v=S/t

22 3

Br16epute BepHbIe YTBEpKIEHUS O cOOMparOIIel JIUH3E.

1.Moxer naBath Kak JeHCTBUTENBHOE, TAK U MHUMOE H300pakeHue.
2.Bcerna maét yBenmueHHOE H300pakeHHE.

3.ITapansenbHble 1y4d HOCIIE IPOXOXKICHHS Yepe3 JINH3Y COOMparoTcs B
doxyce.

4.0ntrueckas cuila BCEria OTpULIATENbHA.

5.M300paxeHne MOKeT ObITh KaK MPSMbIM, TaK U IEPEBEPHYTHIM.

23 2

BriGepute on1MH BapuaHT OTBETA.

KTto pa3paboran Teoputo ¢pororddexra, o0CHOBaHHYIO Ha KBAHTOBOM TIPH
poxe cBera?

a) Heroton

0) MakcBemr

B) DHHIITENH

r) bop

24 2

BriGepute oquH BapuaHT OTBETA.

Kakoe siBiieHre 00BSCHSET pa3iioskeHHe OeToro CBeTa B CIEKTP TP PO
X0KJCHUH Yepe3 Mpu3My?

A) OtpaxeHue cBerTa.

B) lucniepcus cBera.

C) Mudpakuus cera.

D) UnTepdepenmus cBera.

buner cocraBuia

JI. E. I'maneimesa
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MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKICHHUE

BBICLLETO 00pa3oBaHus 5
NPKYTCKUU HAITUOHAJIbHBIN

UCCJEJIOBATEJIbCKMIM TEXHUYECKUI YHUBEPCUTET
Ounmnan @I'bOY BO UPHUTY B r. Yconse-Cubupckom

OJIOBPEHO: YTBEPX/IAIO:
Ha 3acenanuu LK oOmmeoOpa3oBarenbHoil | 3aMecTHTENb TUPEKTOpa 10 Y4eOHOH paboTe
IIOJATOTOBKH O.B. Yepenanona

ITIpoTokon Ne 0T «

» 20 1. |« » 20 T

IIpencenarens LIK JILE. I'manpimesa

CnenmnanbHoctb: 15.02.17. MoHTa)x, TeXHUYECKOE OOCITY>KMBAaHUE, HKCIUTyaTallsl ¥ PEMOHT
MIPOMBIIIIICHHOTO 000pY/I0BaHUSI.
Jucnunimuaa: OYIIL.09.11. ®usnka

Kypc 1
Bapuanr 2
Howmep Bpewms Copnepxxanue Bompoca
3aJaHUs | BBIIOJHEHUS
MoMeHT cuibl, NEUCTBYIOIIEW Ha pelyar cjiesa, paseH 75 H - wm.
Kakyro cuity HEOOXOAMMO MPHJIOKHUTH K pblYary crpaBa, 4ToObl OH
1 9 HaxOJWICs B paBHOBECHH, €ciiu €€ mieqo pasHo 0,5 m?
Ortger: H.
B nunuHape moa mopiiHeM HaxoIuTcs aprod. ['a3 pacmmpuiics npu
MIOCTOSIHHOM JIaBJIEHUH, coBeplInB padoTy 6 x/[k. Kakoe kommuecTBo
TEIUIOTHI coo0Immu razy? KonnuecTBo BeliecTBa raza moCTOSHHO.
2 5 OtBer: KkJK.
210P0
10 MKr pagvoakTHBHOIO H30TONA IIOJOHHSA B4 HaxoJsTCsl B
repMeTHYHOM KoHTelHepe. Kakas nons saep aTtoMoB mojioHus (B
IOpOIeHTaX  OT  MEepPBOHAYAJIBHOTO  4YHchaa  sjep)  ocTaéres
HEpacHaBIIEHCs 4Yepe3 MHTEPBAJI BPEMEHH, PAaBHBIM JBYM IE€pHOAAM
3 9 nojypacnazaa’?
Ortser: %.
JIBa posia 3apsi70B, CYIIECTBYIOIIME B IPHUPOJIE
1. IlonoxuTenpHbIN
4 5 2. OTpuLaTeNnbHbIH

3. HelttpanbHbiii
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F.,,H

2T T T

1,5
1

0,5 [~

0 12345678N.H

Ha rpaduke npuBeneHa 3aBUCUMOCTb MOJYJISI CHIIBI TPEHUS

CKOJIBKEHUSI OT MOJIYJISI CHJTBl HOPMAJIBHOTO JaBiieHus. Onpenenure

ko2 puIMeHT TpeHwus.

Otser:

1]
\
|

\

X

P

-

Ha pucynke npencraBiieH rpaduk 3aBUCUMOCTH MOJIYJSL CKOPOCTH V
rpy30BUKa oT BpeMeHH t. Onpenenure 1o rpaduky myTh, IPONHICHHBIN
aBTOOYCOM B MHTEpBAJIC BPEMEHH OT

t1=40 ¢ mo t,=100 c.

v,M/Cy
20 . VR S—

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

OtBerT: M.

CpenHsis KHHETUYECKasi SHEPrusi XaOTHUYECKOr0 TEIIOBOIO JIBHXKEHUS
MOJIEKYJl HEOHa yBenuuuiach B 3 pasza. Ompenenure HadalbHYIO
TeMIlepaTypa ras3a, €ciii ero koHeuHas remneparypa pasia 900 K.

OtBeT: K

0 2T, T
Ha pT-I[I/Ial"paMMe IMMOKa3aH MpoHecCc U3MCHCHUA COCTOSHUSA 6 MOJIb
nacaJIbHOTO TIasa. B »tom mpomecce ra3 IMOoJYYHII KOJINYECTBO
ternoTel, paBHoe 30 kJ/[k. Omnpenenure W3MEHEHHE BHYTPEHHEN
DHEPTHUH Trasa.

OrtBer: kJIx
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Konpgencarop, 3apspk€HHBIM 110 pa3HOCTHM mnoreHnuanoB 40 B, B
NEPBBIM pa3 MOAKIIOUMIM K KaTylIKe ¢ MHAYKTUBHOCTBIO 40 MKI'H, a
BO BTOpOM — K Karymke ¢ HHAYKTUBHOCTHIO 10 MkI'H. KakoBo
OTHOIICHHUE MEPHOI0B KOJICOAHUN SHEPrHU KATYIIKU WHIYKTUBHOCTH
= B 9Tux JByX ciydasx? [lotepsmMu sHepruum B KOHTYpE
npeHedpeys.

Otser:

10

Ha mudpakumonnyro pemérky, umeromyro 300 mrpuxoB Ha 1 MM,
NEePHNEHIUKYISIPHO €€  MOBEPXHOCTH  MHajaeT  y3KUM  JIyd
MOHOXPOMAaTHYECKOTO CBETa YacToTou 5,6 10* I'm. Kaxos
MaKCUMAJIbHBIA MOPSAIOK AUPPAKIIMOHHOTO MAKCUMyMa, JOCTYITHOTO
UL HaOIroieHus?

Ortser:

11

10

OTHoOIIEHHE CKOPOCTH aBTOOYyCa K CKOPOCTH JIETKOBOT'O aBTOMOOHIIS

v, _ 1

Us 3

Macca aBrobyca m; = 7200 kr. KakoBa macca JerkoBoro aBTOMOOMIIA,
€CIM OTHONICHWE WMITyJIbca aBTOOyca K HMITYJIbCY JIETKOBOTO
aBToOMOOMIIs paBHO 1,67

OTBeT: KT.

12

YcTaHOBHTE COOTBETCTBHE
Hedbopmaruu
A. Cxkatue 1.1es,

TYJIOBHIIIE,
KHCTH PYK.

b. N3ru6 2.I103BOHOYHHUK,
Ta30BbIE KOCTH,
KOHEYHOCTH.

B. Kpyuenue 3.1103BOHOYHUK,
HUKHHE
KOHEYHOCTH,
CTYIHS

A b B
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Ha pT-gmarpaMMe T0Ka3aH IIPOLIECC HM3MCHEHHMS  COCTOSIHHS
WICATbHOTO OJHOAaTOMHOTO Ta3a. B Xxome 3roro mpomecca ra3s
coBepna padory, paBHyto 80 k/[x. Kakoe KoanuecTBO TEIIOTHI
MOJIYYHJI ra3 B 3TOM IPOIIECCe, €CIIU ero Macca He MeHsIeTCs?

T
T 1 2
13 ol ——
0 Vo 2V, V
Ortser: kJx
YenoBek o/1eT B U30JUPYIOIIME ITepyaTku u 6oTuHku. Kakas dopmymna
UCIIOJIB3YETCS ISl pacu€Ta CUJIbI TOKa?
14 1.1 = ER nepuarok + Rrena + RGotunOK
E  E _E
2.1 _R_r. + E + R_c':
U
3.1==
[InaBkuii  mperoXpaHUTENb  PO3ETKU  OOPTOBOM  BIEKTPOCETH
aBTOMOOWIII ¢ HampsbkeHHueM 12 B cHaOkEH Hammuchio: «15 Ay.
KakoBa wmakcumaiibHasi CyMMapHas MOIIHOCTh  AJEKTPUUYECKUX
15 pruOOpPOB, KOTOPHIE MOKHO OJHOBPEMEHHO BKJIIOYUTH B 3Ty PO3ETKY,
YTOOBI MPEIOXPAHUTENH HE PACTIABUIICS?
OtBer: BrT.
Kakas ¢dopmyna oObSCHSET TO, YTO TpU OONBIIMX CKOPOCTAX
aBTOMOOWJIb MHOT/IA «3aHOCUT» Ha MOBOPOTAX?
16 1.P=mv
s
2.0= p
3.F=mv’/R
B ToHKOI1 paccenBaromieil JMH3€ MOJYYE€HO YMEHBIIEHHOE B 4 pasa
n3obpaxenue npeameta. Onpeaenure MOAYNIb POKYCHOTO PACCTOSHUS
17 JIMH3BI, €CIIH M300pakeHHe MpeaMeTa HaXOAWTCsA Ha paccTtosHun =9
CM OT JIMH3BI.
Ortser: CM.
18 Wuepuus oto0. ..... , @ UHEPTHOCTH 3TO .......
Bbi0epure npuodopsI s HA0JII0/1eHUsI AABJICHHU S
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3JIEKTPOMATHUTHOH MHIYKIIMT

19 AmMniepMeTp, BOJIBTMETP, T'aJIbBAHOMETP, OMMETP, KaTyIlIKa
WHAYKTUBHOCTH, AYTOOOpa3HbI MarHuT, MOJIOCOBOW MarHuT.
HenocpencTBeHHBIM — ONBITHBIM  TIOATBEPXKICHHEM  CYIICCTBOBAHHS
aTOMOB U MOJICKYJ SIBIISICTCS
1) HaOMrOIEHUE C TIOMOIIBIO ONTHYECKOTO MUKPOCKOTIA

20 2)  muddy3us
3) dboTorpadusi, moaydeHHas ¢ TOMOIIBI0 MUKPOCKOTIA

21 dotoaddexT HabmrOgaeTCA TO ACUCTBUEM ... H3ITYYCHHUS
[IpounTaiiTe ¥ BcTaBbTE Ha MECTE MPOITYCKa CIOBO:

22 VM cTOYHNKOM 3BYKa SIBIISIETCS JBUKEHHE TEl.

JIOTOJTHUTB:
XaoTUYeCcKoe JBUKCHUE YAaCTHIl, B3BCIICHHBIX B JKHIKOCTSAX HIIH

23 ra3ax,  OOYCIOBIEHHOE  CTOJKHOBCHHSMH C  MOJIEKYJIaMHU
Ha3bIBACTCS
Yucio npotoHoB (Z) u uncio ueitrporos (N) B usorome Gopa 5B
paBHoO:

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

CocraBuna JL.LE. I'nanpiieBa
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Ipuio:xkenne E ITa/IOHbI 0TBETOB K 32JJaHUAIM TEKYIIEro KOHTPOJIS

Haxoaurcs B MeTOANYECKOM KaOHHeTe
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