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Pabouass mnporpamma yueOHOoro mpeamera «@Pusuka» pa3zpaboTaHa Ha OCHOBE
@denepa’dbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIBHOTO CTAaHAApTa CPEAHEro  OOIIEro
obOpaszoBaHus (yTB. mpukazoM MuHuctepcTBa oopasoBanus U Hayku PD ot 17 mas 2012 1. N
413), denepadTbHOTO TOCYIAapCTBEHHOTO CTaHIapTa CpPEeAHEero MpodecCHOHATBEHOTO
oOpazoBaHus 1o crnenuaibHocT 35.02.08. Dnexrpudukanus ¥ aBToMaTU3aIUsl CEIbCKOrO
X03siCcTBa yTB. nMpukazoM MunoopHayku Poccuu ot 12.05.2014 N 486 "OO6 yTBepkIeHUU
benepanbHOTO rocyJ1apCTBEHHOT O o0pa3oBaTeabHOTO cTaHJapTa CpEeaHEro
npodeccruoHambHOrO  oOpa3zoBaHuss 1o  cnenuanbHocTH  23.02.07  TexHmueckoe
oOcny>kUBaHWE W  PEMOHT  JBUTATENIed, CUCTEM ©  arperaroB  aBTOMOOWJEH
(3apeructpupoBano B  Muntocre Poccum  27.06.2014 N 32885) wu  mpodwuns
Npo(ecCUOHANILHOTO  00pa3oBaHUsl  CHEHUAJIBHOCTEH 1O MNpOrpaMMe  MOJATOTOBKHU

CIIEIUAIIUCTOB CPEIHETO 3BeHa cpeaHero npodeccuonanbHoro oopazoanus (IITICC3 CIIO)

Opranmzanus pazpaborunk: [ATIOY CO «KpacHoybuMckuit arpapHbIid KOJITEIK

Pazpabotuuk: Kopenanosa H.B. — npenonaBarens



1. MACIIOPT PABOYEN IMPOI'PAMMBI YYEBHOI'O ITPEJMETA «®HU3UKA»
1.1. O0Js1acTh IPpUMEHEHUs NPOTrPAMMbI
PaGouass mporpamma VYII sBasercs 4YacTbl0 OCHOBHOM mpodeccuoHanbHON
oOpazoBarensHOM mporpamMmbl B coorBeTcTBUU ¢ DI'OC mo cnenmansaoctu CITIO 23.02.07

Texuuueckoe 00CTy)KHMBAaHUE U PEMOHT JBUTATEIICH, CUCTEM U arperaToB aBTOMOOUIICH.

PaGouas mporpamma y4yeOHOTO mpeameTa paspaboTaHa Ha OCHOBE (eaepalibHOTO
rOCyJIapCTBEHHOIO0  00pa30BaTeIbHOr0 CTaHIAapTa CpeaHEro o0mero oOpa3oBaHMS,

peanuzyemoro B npenenax OIIOIT CIIO.

1.2. MecTO IUCHMILIIMHBI B CTPYKTYP€e OCHOBHO NPo¢eCCHOHAJIBLHOI 00pa30BaTe/IbHOM

nporpaMmel: Y4eOHBIN MpeIMET BXOUT B 00111e00pa30BaTEIbHbBIN 1TUKIT



2. INTAHUPYEMBIE PE3YJIBTATbI OCBOEHHUS YYEBHOI'O IIPEJMETA
2.1. JIMYHOCTHBIE:

CchopMUpOBaHHOCTb OCHOB CaMOpa3BUTHSI U CAMOBOCIIUTaHHUA B COOTBETCTBHM C
00IIeYeTOBEYECKUMH [IEHHOCTSIMH M HJeallaMH T'PaXKTaHCKOTO OOIIECTBa; TOTOBHOCTh H JIP 5
CIOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPUECKOH M OTBETCTBEHHOM IESTEIbHOCTH;

TonepaHnTHoe CcO3HaHWE U TOBEJCHHE B MOJHUKYJIbTYpHOM MHUpPE, TOTOBHOCTb U
CIOCOOHOCTh BECTH AMAJIOT C APYTUMHU JIIOJIBMHU, OCTHTaTh B HEM B3aWMOIOHHUMAaHUS,
HaXOJUTh OOIIUE LETH U COTPYIHUYATH ISl UX JOCTHIKEHUS, CTIOCOOHOCTh MPOTUBOCTOSITh JIP 6
UJCOJIOTUHU SKCTPEMH3Ma, HAIMOHATN3Ma, KCeHO(DOOHH, TUCKPUMUHAIINH M0 COIMATBLHBIM,
PEIUTHO3HBIM, PACOBBIM, HAITMOHAIBHBIM MPU3HAKAM M JIPYTUM HETaTUBHBIM COLIUAIbHBIM
SIBIICHUSIM;

HaBrixu COTPpyAHHNYECTBA CO CBECPCTHUKaAMH, ACTHBMU MJIAAIICTO BO3pacTa, B3pOCIBIMU B

o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOH, y4eOHO-HCCIEe0BATENbCKOM, MPOSKTHONH H JIP 7
APYTHX BHIAX JICSITEINbHOCTH;

HpaBcTBeHHOE CO3HaHHWE M TIOBEJCHHE HA OCHOBE YCBOCHHMSA OOIIEUYEIOBEUECKUX JIP 8
IICHHOCTEHH;

['oToBHOCT, W CMOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIE CaMOOOpa3OBaHWIO, Ha
NPOTSHKEHUH BCEH KHM3HU; CO3HATEIbHOE OTHOIIEHHE K HEIPEPHIBHOMY 00pa30BaHHIO Kak JP9
YCIJIOBHIO YCTIEUTHOM MpodeccHoHaNbHOM U 00IIECTBEHHOM AesITEIbHOCTH;

DcTeTHYecKkoe OTHOUICHWE K MHUPY, BKIIOYAsl ACTETUKY OBITa, HAYYHOTO M TEXHUYECKOTO JIP 10

TBOPYECTBA, CHOPTA, OOIIECTBEHHBIX OTHOIICHHIA;




2.2. MeranpeaMeTHbIe:

VMeHne caMOCTOATSIBHO OMnpeaciATb HOCJINU ACATCIIBHOCTU MW COCTABJIATH IIJIAHBL
ACATCIIBHOCTU; CaAMOCTOATCIIbHO OCYHICCTBIISAATb, KOHTPOJHUPOBATE W KOPPECKTHUPOBATH
ACATCIIBHOCTDb, HMCIIOJB30BaTh BCC BO3MOXHLIC PECYPCHI MJIA AOCTHIKCHUA ITOCTABJICHHBIX
ueneﬁ " peajin3daluu 1JIaHOB ACATCIIbHOCTHU, BBI6I/Ip8.TB YCIICHIHBIC CTPATCTUU B PA3JIMIHBIX
CUTyallusiIX;

MIIP 1

YMeHHe TpONYyKTHBHO OOWIAThCS W B3aUMOJCHCTBOBATH B IIPOLIECCE COBMECTHOM
AEATEABHOCTH, YYHTBIBATH IO3MLMUHM JPYTMX YYaCTHUKOB JAEATEIBHOCTH, >()(EKTHBHO
pasperatb KOH(PIUKTHI;

MIIP 2

Brnamenne HaBplkaMM TI03HABATENBHOH, YUYEOHO-MCCIEIOBATEIBCKOM ¥ TPOEKTHOU
ACATCIIbHOCTH, HAaBbIKaMH pa3pemeHH;1 HpOGHCM; CHOCO6HOCTL U TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TIOMCKY METOJOB PEIICHHUS TMPAaKTHYECKUX 3a7ad, NPUMEHEHHUIO
pa3quH1>1x MCTOAOB IIO3HAHUAA,

MIIP 3

['OTOBHOCTP M CHOCOOHOCTH K CAMOCTOSTEIBHON WH(OPMAIMOHHO-TTIO3HABATEIIHHOM
NeSTeIbHOCTH, BIIAJICHUE HAaBBIKAMU IOJIyYCHUS HEOOXOIMMON MH(OpMAINK U3 CIOBapeit
pa3HbIX THUIIOB, yYMEHHE OpPUEHTHPOBATHCS B PA3JIUYHBIX HCTOYHUKAX HWH(pOpMaLUH,
KPUTUYECKH OLIEHUBATh M MHTEPIPETHPOBATH MH(OPMAIHIO, TOIYYaEMYI0 U3 pa3IMYHbIX
HCTOYHUKOB;

MIIP 4

YMeHue UCrnoibp30BaTh CPeACTBA MHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHI
(manee MKT) B penreHnyn KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3a/1a4 C
coOmroeHneM  TpeOOBaHWUN  DPrOHOMUKHM, TEXHHKH  O€30MACHOCTH,  TUTHCHHI,
pecypcocOepeKeHus, TMPaBOBBIX M  OTHYECKMX HOPM, HOPM HWH(GOPMAIUOHHON
0E30IMacHOCTH;

MIIP 5

YMeHue OIPCACIIATL HA3HAUCHUC U (1)YHKI_II/II/I PAa3JIMYHbIX COUAJIBHBIX HHCTHTYTOB;

MIIP 6

VMeHne caMOCTOSTEIIHFHO OLCHUBATh U MPUHUMATH PCHICHUS, OMPCACIIAIOINEC CTPATCTUIO
IMOBCACHUS, C YUCTOM I'PAXKJAAHCKHUX WU HPABCTBCHHBIX HGHHOCTeﬁ;

MIIP 7

BJ'IEII[GHI/IG SA3BIKOBBIMHU CPEACTBAMU - YMCHHUE SAICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY
3pCHUS, NCII0JIB30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA;

MIIP 8

Brnagenne HaBbIKaMH IMO3HABATEIHLHON PEQIICKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUI
U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB W OCHOBAHMI, I'PAaHUI] CBOErO 3HAHUS U
HE3HaHMs!, HOBBIX MO3HABATEIbHBIX 33]1a4 U CPEJICTB X TOCTUKECHHUSL.

MIIP 9




2.3. [IpeameTHbIe:

CchopMupoBaHHOCTh MPEACTABICHUH O pOJIM U MecTe (U3UKU B COBPEMEHHOW HayuyHOU
KapTHHE MUpA; MOHUMaHHe (U3NUECKON CYIIHOCTH HaOII0gaeMbIX BO BceneHHOH sBICHUM;
NOHUMaHHe poiu (U3MKU B (POPMUPOBAHMM Kpyrozopa M (PyHKIMOHAJIBHOW TPaMOTHOCTH
YEJIOBEKa I pEUICHUS] TPAKTUYECKHX 3314,

IP 1

Bnanenue ocHoBomosararomumMu (pU3NUECKUMH MOHITUAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHSIMH; YBEPEHHOE MOJIb30BaHNe (PH3MUECKON TEPMUHOJIOTHEH H CUMBOJIMKOM;

ITP 2

Bnanenne OCHOBHBIMHM METOJAaMH HAy4yHOIO IIO3HAHUS, HCHOJIb3YEMbIMH B (U3HUKE:
HaOJIIOICHNE, ONMCaHHWe, W3MEpPEHHE, SKCIIEPHMEHT; YMEHHs 00padaTbiBaTh pe3yJIbTaThl
U3MepeHui, OoOHapyKMBaTh 3aBUCHUMOCTb MEXIY (U3NYECKMMU BEINYMHAMHU, OOBICHSTH
MI0JIyYE€HHBIE PE3YJIbTAThI U AEJIaTh BHIBObL;

I1P 3

CchopMupoBaHHOCTh YMEHUS pelIaTh GU3NUECKUE 3a/1a4H;

ITP 4

ChopMupOBaHHOCTb YMEHHUSI HNPUMEHSTHh MOJy4YEeHHBbIE 3HAHUSA JUIsl OOBSICHEHUS YCIOBHUH
NpoTeKaHus (PU3MYECKUX SBICHUN B MPUPOAC W Ui NPUHSATHS MPAKTHUECKUX PEIICHUN B
IIOBCEIHEBHOM JKHU3HH,

P S

CdhopMupoBaHHOCTh COOCTBEHHOW TO3HMIMHU IO OTHOWICHHIO K (U3NYECKON WH(pOpMaIuy,
MOJTy4aeMOH U3 Pa3HBIX HCTOYHUKOB;

ITP 6

CdopMUpOBaHHOCTh CHUCTEMBI 3HaHUU 00 OOHIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsIX, MPEACTaBICHU o neiictBuM BO BceneHHOM (u3nyecKnX 3aKOHOB, OTKPBHITHIX B
3€MHBIX YCJIOBUSIX;

P 7

CchopMupOBaHHOCTh YMEHMS HCCIIEIOBAaTh M AaHAIM3HPOBATH Pa3sHOOOpa3HbIC (U3UUECKUE
SIBJICHUS ¥ CBOMCTBA 0OBEKTOB, OOBSICHSATH MPUHITUIIBI pa0OTHI U XapaKTEPUCTUKU TPUOOPOB U
YCTPOHUCTB, OOBSCHATH CBS3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB C TE€O(U3UYECKUMU
SIBIICHHUSIMU;

ITP 8

Brnanenve yMeHUsMHM BBIIBUTaTh THUIIOTE3bl HA OCHOBE 3HAHUSA OCHOBOMOJIATAIOLIUX
(bu3NYeCKUX 3aKOHOMEPHOCTEN U 3aKOHOB, MPOBEPATH UX IKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dhopMyIHpys 11eTh UCCIEIOBAHUS;

I1P 9

Bnanenne MmeromaMum caMOCTOATENBHOTO IUIAHMPOBAHUS W IMPOBEACHUSA (PU3MUECKUX
SKCHEPUMEHTOB, OINUCAHUS W aHaIKW3a TIOJIYYCHHOW H3MEpUTEeNbHOH HH(OpMAaIH,
OIIpEeEIICHNUs JOCTOBEPHOCTH IOJyYEHHOI'O Pe3ysbTaTa;

ITP 10

ChopmupoBaHHOCTE YMEHHI MPOTHO3MPOBATh, AHATU3UPOBATH W OICHWBATH TOCIEACTBHS
OBITOBOM U TPOU3BOJCTBEHHOW JEATEIHLHOCTH YENIOBEKa, CBA3aHHOW C (PU3UUECKUMU
MIPOIIECCaMHU, C TMO3HUITUI YKOJIOTHYECKON 0€30MaCHOCTH.

1P 11




3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

3.1. O0bem yueOHOro nmpeaMeTa U BUAbI y4eOHOH padoThI

Bun yuebHoi paboThl O0bem yacoB
MaxkcumanbHas yueOHasi Harpy3ka (BCero) 117
OO0s3aTrenpHas ayAUTOpHAs yueOHas Harpy3Ka (BCEro) 117
B TOM YHCJIC
nabopaTtopHbie paboThI 24

KOHTpOJIbHAs paboTa

KypcoBas paboTa

Hrorosas arrecramnus: HuddepeHuinpoBaHHbIM

3auer (2 cemectp)




3.2. TemaTyeckuii IJIAH U CO/IEPKAHUE YUeOHOI0 NpeaMeTa «PUu3nKa»
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Conep:xaHue y4eOHOro MaTepuaJia
®u3ukKa — Hayka 0 mpupojae. MeTo sl HayqHOTO UCCIeT0BaHUS (PU3NIECKUX
) JIP 7
= 1 sBreHni. MoienupoBanre GU3NIECKHUX SBICHUHN U MpolieccoB. Ou3nveckuit 5 MIIP 9
21 3aKOH — I'PaHUIIBl IPUMEHUMOCTH. PU3NYEeCKHe TEOPHH U TPUHIUI P 1
Y
£ COOTBETCTBUSL.
B ToM 4yncie npakTHYeCKUX M J1a00PaTOPHBIX 3aHATHI
Conep:xanue y4yeOHOro MaTepuasa
Kuaaccuueckas mexanuka. ['paHuibl IPUMEHUMOCTHU KJIACCUYECKON MEXaHUKH. JIP 5
2. Baxneiie kuHeMaTHYeCKUE XapaKTEPUCTHUKHU — MepeMeENIeHUE, CKOPOCTh, 2 MIIP 2
YCKOpEHHE I1P 2
. N JIP 5
3 JBu:xenne 1o npsamoii. OCHOBHbIE MOJICNIU TEI U IBI)KEHUH (PaBHOMEPHOE, ) MIIP 1
' aBHOYCKOPEHHOE
paBHOYCKOpEHHOE) P 5
JIP 5
4. JBH:KeHHE 10 OKPYKHOCTH. [[BUKEHUE Tella 10 OKPYKHOCTH 2 MIIP 9
I1P 7
JP 5
5. B3aumoneiicTtBue Ten. 3akoHsl BecemupHoro tarorenus, ['yka, cyxoro TpeHus 2 MIIP 9
I1P 7
« JP 5
2|6 L, I1, III 3akonbl HeloTOHA. MHEpLIManbHas cucteMa oTcueTa. 3aKOHbI MEXaHUKHI ’ MIIP 3
= . H
BIOTOHA
E I1P 4
S . JP 5
= 7 Nmnyasc. IMnynsc MaTepHaIbHON TOUKU U CUCTEMBL. MI3MEHEHHE U COXpaHEHUE 2 MIIP 4
- ' HUMITyJIbCa
- Y TIP 4
2 JIP 5
= 8. Mexannueckasi JHeprusi. Mexanuueckasi 3HEpIrHsi CUCTEMBbI Tell 2 MIIP 9
IP 2
. JIP 5
9 3aKoH coXpaHeHHsl SJHePIruM. 3aKOH COXPAaHEHUSI MEXaHUIECKOH SHEPTUH. 5 MIIP 9
' Pa6ora cuiel
I1P 2
JP 5
10 Mexannyeckne koJjedannsa. Mexannyeckue konedanus. [IpeBpamieHus SHeprun ) MIIP 4
' MpH KOJIeOaHMIX
P 1P 5
JP 5
11. MexaHnnyeckue BOJIHbI. MexaHU4YeCKUe BOIHBI. DHEPTHs BOJIHBI 2 MIIP 4
I1P 5
B ToM 4mcsie IpaKTHYECKHUX W J1a00pPATOPHBIX 3aHATHH
. JIP 7
12. JIP 1. Onpenenenuie MIOTHOCTH TBEPAOTO Tena 2 MIIP 4




IP 3

JIP 7
13. JIP 2. U3yueHne 3aBUCUMOCTH MEpHOJIa KOJIeOaHU| OT Macchl MIIP 4
1P 9
Conep:xanue y4eOHOro MaTepuaJia
MKT. A6cosioTHas TeMiiepaTypa. MoJIeKyIIpHO-KHHETHISCKAs TEOPHS TP 7
14 CTPOCHHMS BEIIECTBA U €€ SKCIIEPUMEHTANBHEIC JOKa3aTeIbCTBA. AOCOIIOTHAS MIIP 4
) TeMIlepaTypa Kak Mepa CpeIHe KUHETUUYECKON SHEPTUU TEIUIOBOTO ABUKECHUS P 2
YJaCTHUI[ BEIEeCTBA
JIP 5
15 JaBaenue raza. Ypasaenune MKT. Mogenp naeansHoro rasa. JlaBienue rasa. MIIP 4
' YpaBHEHUE COCTOSHUS UJI€aNbHOrO raza. YpasHeHue MenneneeBa—Knaneiipona TP 3
3]
2 JIP 5
Z 0 6 ArperaTtHble COCTOSIHMS BelllecTBAa. ArperaTHble COCTOSIHUA BellecTBa. Monemnb MIIP 7
E ’ CTPOCHUS KUAKOCTEU TP 5
s JIP 5
g |7 BuyTtpennss sHeprusi. BuyTpennss sHeprus. Pabora u Temnornepenava kak MIIP 9
= ) CITOCOOBI M3MEHEHUS BHYTPESHHEH dHEPTHH
= ITP 8
5]
= . . JIP 7
= 18 3akoHbl TepMoanHAMUKH. [IepBbIil U BTOPOIi 3aKOHBI TEPMOJTUHAMUKH. MIIP 9
2 ) HeoOpaTuMoCTh TETIOBBIX MPOIIECCOB P 5
®
£ . y JIP 9
2 | 9 TemnoBble MamuHbl. [[puHIUnb HelicTBUA TerioBbix MamuH. KITJ[ nneansHoi MIIP 9
K . o
5 TEIJIOBOM MaIIUHBI P 5
% B ToM uncie NpaKTHYECKUX M JIa00PATOPHBIX 3aHATHI
= JIP 7
« | 20. JIP 3. IIpoBepka 3akoHa boitist — Mapuorra MIIP 3
2 ITP 8
= JIP 7
21. JIP 4. U3mepeHue BIaXXHOCTU BO3LyXa MIIP 3
1P 10
JIP 7
22. JIP 5. U3mepenue ko3 hunpeHTa moBepXHOCTHOTO HATSKEHUS YKUIKOCTH MIIP 3
[P 11
JIP 7
23. JIP 6. Onpenenenre yaensHOM TEIIOEMKOCTH BEIIECTBA MIIP 3
I1P 3
Conep:xaHue yueOHOro MaTepuaJia
JIP 10
24. DJlekTpHYecKuii 3apsia. /[Ba Buaa anieKTpruueckux 3apsaaoB. 3akoH Kynona MIIP 3
2 TP 2
s JIP 10
= | 55 DuekTpuyeckoe mojae. HanpsokeHHOCTh M MOTEHIUAN 3JICKTPUIECKOTO OIS, MITP 3
= ) [IpoBoaHUKH, TOTYIPOBOIHUKY U AuAIEKTpUuKU. KoHaeHcatop. P 2
S
= . ” JIP 10
g |2 IocTosAHHBIH 3JIeKTPUYECKH I TOK. DIEKTPOHHAs TEOPHs CTPOCHHUS BEIIECTBA. MIIP 3
= ' ITocTosTHHBIN 2IEKTPUIECKHUI TOK
A IP 5
) JIP 10
g |27 3akon OMa 1JIsl y9acTKa Lenu. MIIP 4
5]
= I1P 4
JIP 10
28. CoenquHeHne NpPOBOJTHUKOB. MIIP 4
I1P 4

10




JIP 10

29. 3akon OMa Ui OJTHOM Lemnm. MIIP 4
I1P 4
JIP 10
30, Pa6ota, MOIIIHOCTD 3JIEKTPUYECKOTO ToKa. PaboTa, MOIITHOCTE AJIEKTPUUECKOTO MIIP 4
TOKa. PacueT cTouMOCTH 3/IeKTpHUUECKOil SHEPTUI P 1
DJIeKTPUYECKHUI TOK B MPOBOJHUKAX, JIEKTPOJIUTAX. DIEKTPUIESCKAN TOK B P 10
3] Mmetainax. Ceepxnpoooumocms. DNEKTPOHHBIN Ta3. Pabora BbIxoaa. MIIP 3
) DIEKTPUUYECKUN TOK B JIEKTPONHUTAX. DNEKTPOIN3. 3akoHbl Dapajesl. P 5
[IpuMeHeHue 3JIEKTPOIIN3a B TEXHUKE.
DJIeKTPUYEeCKUH TOK B ra3ax M BakyyMme. DJIEKTPHUECKUI TOK B ra3ax u
BakyyMe. Monusanus rasa. Bugsl razoBbix pa3psaos. [lonstue o miasme. JIP 10
32. CBoiicTBa ¥ IPUMEHEHUE JICKTPOHHBIX MYUYKOB. DJIEKTPUUECKUI TOK B MIIP 3
nosrynipoBogHuKax. CoOCTBEHHAS MMPOBOIUMOCTE TOTYTIPOBOHUKOR. ITP 6
[TonynpoBOJHUKOBBIE PHOOPHI
MarunutHoe noje. Cuwia Amnepa. BzauMmopeiicTBie TOKOB, MArHUTHOE TOJIE KaK P 10
33 0COOBIH BUI MAaTepUH, MarHUTHI, MATHATHAS TIPOHUIIAEMOCTD CPEJIBI, CIIIOBAs MITP 3
XapaKTepUCTUKa MarHUTHOTO noJisl. MHIyKIus MarHuTHOTO nojs. JleiicTBue TP 2
MarHUTHOTO MOJIsl Ha MPOBOAHMK ¢ TokoM. Cuna Amnepa.
N JIP 10
34, Cuna Jlopenua. /leficTBre MarHUTHOTO TIOJISI HA BIDKYIIYIOCS 3apsKEHHYTO MIIP 3
yactuly. Cuna Jlopenua P 3
. . JIP 10
35 MarnuTHbIe cBOJicTBa BellecTBa. MarHuTHbIE CBOMCTBA BemecTBa. /{ua-, mapa- MIIP 4
U Qeppo- MarHeTUKu TP 2
ABaenne n 3akoH IMU. CamonHayKuus. 3aKOH 3JIEKTPOMAarHUTHOMN 1P 10
36, MHAYKLWU: ONIpe/IeNeHne, UCTOPUS OTKPBITUSA, 3aKOH. DJIEKTPOMarHuTHOE TOoJe. MIIP 4
[Tepemennsrii ToK. SIBIeHre caMOMHAYKIHH. UHITYKTHBHOCTE. DHepeus P 5
2NeKMPOMASHUMHO20 NOJIsL
B ToM uMciie NPpaKTHYECKUX M J1a00paTOPHBIX 3aHATHH
JIP 5
37. JIP 7. Onpenenenre yaeasHOTO COMPOTHRIICHAS ITPOBOTHAKA MIIP 4
I1P 3
JIP 5
38. JIP 8. Onpenenenue o COMPOTUBICHUS MIIP 4
1P 9
JIP 5
39. JIP 9. U3mepenne /IC 1 r HICTOUHUKA TOKA MIIP 4
[P 11
JIP 5
40. JIP 10. Uccnenopanue 3aBucumoctd P motpedisemoit nammoi ot U MIIP 4
[P 11
_ | Conepxanue yueOHOro MaTepuasa
T
S JIP 10
: 41. DJIeKTPOMATHUTHBIE KOJIeOAHMS. MIIP 2
= I1P 2
3 dnexkTpuyeckuii pezonanc. [IpeBpaieHre YHEPTHN B 3aKPHITOM KOJICOATEIIEHOM JIP 10
g 42. KOHTYpE, 4acTOTa COOCTBEHHBIX KOJeOaHuil, 3aTyXaromue KojaeOanus, MIIP 4
g ANEKTPUUECKUM PE30HAHC IIP 5
< N N JIP 1
g | 43, KOJIeﬁaTe;JILHl)IH KOHTYP. KoneGaTeanLm KoHTYp. [lomyuenune HezaTyxarommx MIIP 4
k2 KOJIeOaHU, OTKPBITHII KoJeOaTeIbHBI KOHTYP, OIBITHI I epiia TP 3
44. DJ1eKTPOMATHUTHBIE BOJIHbI. DJIEKTPOMarHuTHbIE BOIHBI. CKOPOCTh UX JIP 10
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HeomnpenenéHHoctel I elizendepra. KBantoBble reHepaTophl

paclpocTpaHeHuUs. MIIP 3
ITP 1
. JIP 10
45 IkaJia 3JeKTPOMArHUTHBIX BOJIH. /{1ana30Hbl 3JIEKTPOMAarHUTHBIX W3Ty4YEeHUH MIIP 1
' U UX NIPAKTUYECKOE IPUMEHEHUE. TP 3
B ToM 4mcsie MpaKTHYeCKUX W J1a00pPATOPHBIX 3aHATHH
Conep:xanue y4eOHOro MaTepHaJia
N . JIP 5
46 BosHoBbIe cBolicTBa cBeTa. McTopus pa3BUTHS IPEACTABICHUN O IPUpPOLE MIIP 9
' cBeta. [ToHsTHE 00 3IIEKTPOMAarHUTHON TEOPHH CBeTa. J[Mama3oH CBETOBBIX BOJIH TP 2
JIP 5
47 3akoHbI oTpasxkeHus cBeTa. CKOPOCTh paclipOCTPaHEHHs CBETa. 3aKOHbI MIIP 3
o ' OTpakeHUs, MIOJTHOE OTPaKEHHUE CBETa P 3
s
cE JP 5
S | 4 3aKoHbI NpeJOMJIeHUS CBeTAa. 3aKOHBI IPEJIOMIICHHS CBETa, ONPEAEIICHHUE, MIIP 3
:n; ' ¢dbopmyna, IoCTpoeHKE, TOKA3aTeIb IPETOMICHUS P 3
3
F | B ToM yHcJIe MPAKTHYeCKUX U JJa00PaTOPHBIX 3aHATHI
JIP 7
49. JIP 11. Onpenenenune nokasaress NPeOMIIEHUS CTEKIIA MIIP 3
I1P 3
JIP 7
50. JIP 12. OnpeneneHue NIUHBI CBETOBOM BOJIHEI MIIP 3
I1P 9
Conep:xaHue yueOHOro MaTepuaJia
CkopocTh cBeTa. IHBapnaHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe. JIP 5
51. Pa3znnuune knaccu4ecKoro v pelsiTUBUCTCKOIO 3aKOHOB CII0KEHUU CKOPOCTEH. MIIP 7
o OTHOCUTENBHOCTh NOHATUH JJIMHBI M IPOMEXYTKa BpeMeHH. Penienue 3anau I1P 4
(S} o o
5 IpuHuun oTHOCHTENBHOCTH JifHIITelHA. [[pHHINT OTHOCUTENBFHOCTH P 1
] 57 OnHmTeliHa. [IpocTpancTBO U BpeMs CrienaIbHON TEOPUH OTHOCUTEIBHOCTH. MIIP 4
I . o
8 OTHOCUTENBHOCTD OTHOBPEMEHHOCTH COOBITHIA. 3aKOH 3aBUCUMOCTH MacChl Tela TP 2
S OT CKOPOCTH
g JIP 5
2 53 Cas3p Mexxay m u E. CBs3b Macchl M 9HEprur CBOOOAHOM YacTHIBI. DHEPTHs MIIP 2
= ) nokosi. Permenue 3anau TP 4
B TOoM uMciie NPaKTHYECKUX M JIAa00PATOPHBIX 3aHATHH
< | Coaep:kanue yuedHOro MaTepuaia
S I'mnote3a Ilinanka o kBanTax. TemnoBoe usiydeHue. Pacnpenenenrue sHepruu B JIP 5
(1) .
3 54. crieKTpe abcoroTHO uépHoro Tena. Keanrosas runoresa [1nanka. ®oToHEL. MITP 2
s JaBnenue ceta. [loHATHE 0 KOPITYCKYJISIPHO-BOJHOBOM MPUPOJE CBETA. 1P 1
) - = "
§ ®otorpdext. Baemnuii dporoanekrpudeckuii 3pdexr. BuyTpenuanit JP 5
I 55. doroaddext. Tunsl potodnemeHToB. DoTOCONPOTUBIICHHS, (POTOIIEMEHTHI C MIIP 3
a BHyTpeHHUM (poTordhdhexkrom. PoToH, Macca U UMITYJIbC (POTOHA IP 5
] ITornomenue ¥ CIMyCKaHUe CBETAa ATOMOM. Pa3BuTHe B3IIA0B Ha CTPOECHHE JIP 1
é 56. BelecTBAa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOJAOpoJa. SnepHas Moienb MIIP 3
@ atoma. Mogens aroma Bojoposa o H.bopy. IlpaBuio kBanToBanus opout bopa. I1P 3
m Crpoenue atomHoro siipa. CocraB aTOMHOTO A1pa, ONBITE Pesepdopra, 1P 5
~ 9 )
s |57 OTKPBITHE HEUTPOHA, IPOTOHHO-HEUTPOHHASI MOAETb SAPa, H30TOIbI, MIIP 4
3 ) B3amMoielicTBHE HyKIOoHOB. [ mmmoTe3a ne bpoiinsa. CooTHoOIICHHE P 7

12




3HepFI/IH cBsizu. PagnoakTuBHbIE H3JIYyYCHHUHA. VYaenpHas SHEPrus CBA3U.

58 Hedext macc, 3HEpTHS CBA3HM s/pa, NeJICHHE SApa ypaHa. PaanoakTHBHOCTS, ) JI\I/II;I; 1
’ anbda, 6era, ramma m3nydeHus. Anbda, 6eTa pacras, ypaBHESHUS P 3
paIrMoaKkTUBHOTO pacnaza, npasuio cmemenns Coaan
B ToM 4nciie NpaKTHYECKHUX U JIa00PaTOPHBIX 3aHATHH
JIP9
59. Enunas xaptuna mupa 1 MIIP 7
I1P 8
BCEI'O YACOB 117
AYAUTOPHBIX 117
N3 HUX JJABOPATOPHBIX PABOT 24

13




4. YCJIOBUA PEAJIMBAIIUUA ITPOTI'PAMMBI JIUCIHAIIJIMHBI

4. ] TD€6OBCZHU}1 K MUHUMATAbHOMY MAmepualbHo-mexnuyecCKomy obecneuenuro

Peanuzanus mporpammbl JUCHMIUIMHBL TpeOyeT Haiauuus yueOHoro kabOuHeta «@Dusuka» Hu
naboparopun «Pu3nKa
O06opyaoBaHue y4eOHOro KaOMHETa:
- MOCA/IOYHBIC MECTA MO KOJUYECTBY 00yUaIONTUXCS;
- pabouee MecTo TperoIaBaTels;
- KOMIUIEKT Y4eOHO-METOAMUECKON JOKYMECHTAIH

- HarsgHbBIe TocoOws (TUakartel, mepuoamueckas cuctema JI.M1.MenpaeneeBa, MakeThl IIETCH, MOJENb
OpOYHOBCKOTO JIBHKEHHUS, PA3IMYHBIC MOJIEIH KPUCTAIUTMUECKUX PEIIETOK, MOJIEeTh KOHIEHCATOPa, MOJIENb
AJIEKTPOJIBUTATENs, MOJIETIb DJIEKTPOTeHEepaTopa, MOJEIb Ja3epa, MOJEIb COJHEYHOM CHCTEMBI,
JIEMOHCTPAIIMOHHOE 000PYIOBAHHE)
Texaudeckue cpeacrBa OOydYeHHs: HOYTOYK, MYJBTUMEAMUHBIA MPOCKTOpP, MPOTrpaMMHOE
obecrieuenne (OTKphITast (husnka B 2" 4acTsx, J1abopaToOpHbIe paOOTHI 10 (QU3UKE, QUIBLMEI 110 (PHU3HKE)
Ob6opyaoBanue 1a00paTOpuu U padbOUHNX MECT J1a00OPATOPHH:
- IOCA/I0YHBIE MECTA MO KOJTUYECTBY 00YyUaIOLIUXCS;
- obopynoBaHMe IS TPOBEACHUS Ja0OpPaTOPHBIX pabOT: AMHAMOMETP, BECHI, Pa3HOBECHI, BOJOCSHOU

TUTPOMETP, IICUXPOMETP, TEPMOMETP, OAPOMETP, KAIIOPUMETPHI, KaTOPUMETPUIECKHE TeIa, HCTOYHUK TOKA,
peocTaTr, aMIEepMETPbI, BOJBTMETpPHI, KIJIIOY, OMMETp, JIaMIla HaKaJIUBaHWs, PEOCTaT IOJI3YHKOBBIH,
COEMHUTEIIbHBIE TIPOBOJA.

4.2. Unuchopmauuonnoe obecneuenue obyueHus

s cTy1IeHTOB

1. Jmutpuesa B.®. ®usuka ns npodeccuii 1 cieruaibHOCTEH TEXHUYECKOTO PO IIIst: y4eOHUK IS
CTYJEHTOB IpodeccruoHabHBIX 00pa30BaTebHBIX OpTaHU3aIlfil, OCBAaUBAIOLINX Mpodeccuu u
cnennansHoctu CIIO. — M., 2017

2. Jlmutpuena B.®. ®usuka mig npodeccuil u cnennagbHoCcTeN TeXHUYECKoro rnpoduis. COOpHUK
3a1a4: yue0. mocobue i CTyIEHTOB MPOQEeCCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aIuii,
ocBauBawmux npodeccuu u cnenuaibHoctu CI10. — M., 2017

3. Jmutpuena B.®. ®usuka ans npodeccuil ¥ crenuanbHOCTEN TEXHUUECKOTro Ipoduis.
KonTponbHble MaTepuansl: yued. mocodue sl CTyAeHTOB MpodeCCHOHATBHBIX 00pa30BaTeIbHBIX
opraHm3aIuii, ocBanBaronmx npodeccuu u cnenuaabHoctu CI1O. — M., 2016

4. JImutpuena B.®. ®usuka mig npodeccuii U crniennaabHOCTENH TEXHUYECKOTO MPOQUIIS.
JlabopatopHsblil mpakTUKyM: yuel. mocoOue Ajsi CTyJEHTOB MPpo(dhecCHOHATBHBIX 00pa30BaTENbHBIX
OpraHm3aIyii, ocBanBaronmx npodeccuu u cnenuaibHoctu CI10. — M., 2017

5. Tpodumona T.U., dupcoB A.B. ®usnka ans npodeccuii u CrenuanbHOCTeH TEXHUUECKOTO U
€CTeCTBEHHO-Hay4HOTo npodueii: COopHuK 3a1ad: yuel. mocodue Ajsi CTyJAeHTOB
npodeCCHOHATBFHBIX 00pPa30BaTEBHBIX OpraHU3aINKA, OCBAUBAIOIINX MPO(ECCHH U CTICIHATEHOCTH
CIIO. - M., 2017

6. Tpodumona T.U., Dupcor A.B. ®usuka st npodeccuii u CreuaTbHOCTEH TEXHHYECKOTO U
€CTECTBEHHO-HayuHOTO nipoduiieii: Pemenus 3anau: yue6. [locobue st CTy1€HTOB
npodecCHOHATBHBIX 00pPa30BaTENbHBIX OpraHU3alui, OCBAUBAIOIINX MPO(ECCHH U CTICHUATEHOCTH
CIIO. - M., 2016

7. ®upcop A.B. ®usnka mist npodeccuii U CICIUATEHOCTEH TEXHIYSCKOTO H €CTECTBEHHO-HAYIHOTO
npoduiei: y4eOHHK AJIs CTyACHTOB MPOo(deCCHOHATBHBIX 00pa30BaTEeIbHBIX OPTaHU3aIINH,
ocBauBatonux npodeccun u cneunansuoctu CI10/mox pea. T.U. Tpopumonoit. — M., 2017
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Jns nmpenogasarenei

I.

006 obpazoBanuu B Poccuiickoit @enepanyn: GenepaibHbIii 3aK0H oT 29.12. 2012 Ne 273-D3 (B pen.
®enepanbhbix 3aKk0HOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-D3, o1 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne
15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMU DenepanbHbiM 3aKOHOM 0T 04.06.2014 Ne 145-@3, B pen. Ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

[Ipuxa3z MunuctepctBa oOpazoBanus 1 Hayku PO ot 31 nekalps 2015 r. N 1578 "O BHecenun
M3MEHEHUH B (efiepaabHbIi TOCYIapCTBEHHBIN 00pa30BaTeNbHBINA CTAHAAPT CPEAHETO OOIIEro
o0pa3oBaHMsl, yTBEPXKACHHBIN Mprka3oM MuHHCTepcTBa 00pa3oBaHus U HayKu Poccuiickoit
®enepanuu ot 17 mas 2012 r. N413"

[IpumepHasi ocHOBHasi oOpa3zoBaTeiibHAs MpOTrpaMMa CpeaHero oOIiero oOpa3oBaHus, 0A00peHHAs

pemieHreM  ¢eaepaabHOro  y4eOHO-METOIUYEeCKOro OOBEAMHEHHUS M0 o00IIeMy OoO0pa30BaHHUIO

(mpotokoit ot 28 utons 2016 . Ne 2/16-3).
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI
KoHTponb 1 oOlleHKa pe3yibTaToOB OCBOEHUS YYEOHOIO IpeaMeTa OCYIECTBISETCS

MpernojiaBaTesieM B Ipoliecce MPOBEACHUS MPAKTUYECKUX 3aHATUH, 1a00paTOpHBIX padoT,

TCCTUPOBAHHA, a4 TAKKC B PC3YyJIbTATC BbIIIOJIHCHUA 06y‘-IaIOHII/IMI/ICH HHAWBUYAJIbHBIX

3aJJaHUN, POEKTOB, UCCIEAOBAHUM.

PesyabTarhl
Kpurtepun ouenku MeToabl OLIECHKH
00y4eHust
JIMYHOCTHBIE pe3y/IbTaThl
— IIOKa3bplBaeT TOTOBHOCT M  CIHOCOOHOCTh K .
. . .. | Habmronenue, ycTHbli ompoc,
JP 5 CaMOCTOATENIBHON,  TBOPYECKOM U OTBETCTBEHHOU
caMocCTOsTeNIbHas paboTa
JeSITEIbHOCTH
—  OBJIAJICBAaeT  HABBIKAMM  COTPYyAHHMYECTBA  CO .
.. | Habmonenue, ycTHbli onpoc,
JIP 7 CBEpCTHUKAMHU, B3POCJIBIMU B o0OpasoBaTenbHON
pabota B rpymme
OpraHu3aluu
YcTHBIN onpoc,
— IPOSIBIISIET CIOCOOHOCTh K CaMOOOpa30BaHUIO
JIP 9 caMocCTosTeNIbHas paboTa,
— MOKa3bIBaeT CO3HATEIbHOE OTHOIIEHUE K 00pa30BaHUIO
paboTa B rpymnme
— TMpOSIBISIET OCO3HAaHHBIM BBIOOp K THpodeccuu u .
JIP 10 p p pod HaGnronenue, yCcTHBINH ompoc

OTHOIIIGHHE K HEM KaK BO3MOKHOCTH peain3anuunu

MertanpeaMeTHble pe3yJbTAThI

— OHpCACIACT UCIN ACATCIBbHOCTU

MIIP 1 Habnronenue, ycTHBII ompoc
— COCTaBJISIET IUIAH NAEATEIbHOCTU
— yMeeT o0uiaThes B Mpolecce padoThl CO BCEMU WIEHAMU
MIIP 2 TpyIIbI Hab6mronenue, pabora B
—  B3aUMOJEICTBYeT B  TMpollecc€  COBMECTHOM | Ipymie
JESTEIIBHOCTH CO BCEMH YYaCTHUKAMMU
—  IpOSBIZET  CIOCOOHOCT, M TOTOBHOCTHL K | CaMocTosTenbHas padora,
MIIP 3
CaMOCTOSITEJIbHOMY TMOUCKY pelIeHUH MPaKTHYECKUX 3a/1a4 | paboTa B rpymmne
— TIOKa3bIBaeT CHOCOOHOCTH K  CaMOCTOSITEIIbHOU
MH(OPMaLIMOHHO-TI03HABATEIBHOM EATENbHOCTH CamocrosrtenbHas pabora
MIIP 4 - >
— TIPOSIBJISIET HABBIKH TTOJIyYCHUS] HY)KHON MH(pOpManuu u3 | paboTa B rpyrmie
pa3HbIX UCTOYHUKOB M KDUTUYECKHU €€ OLICHUBACT
. Pabota B rpynmne
MIIP 5 — ymeet ucnoin3oBats UKT TexHoIOTHE B CBOEH padoTte PYIIe,
caMoCTOsITeNIbHas paboTa
— OLEHMBAET pEILEHUs, OINpPEeNeNSIOIUe CTpaTeruto | YCTHBIN onpoc, padoTa Hax
MIIP 7 ’ >
NIOBEICHUS IPOEKTOM
HaGnronenue, 3amura
— YMEET ACHO M TMOHATHO M3JIaraTb CBOIO TOYKY 3PEHHS,
MIIP 8 COOOIIIEHHSI, BBICTYTICHHUE C
UCII0JIb30BaTh TPAaMOTHYIO PE€Ub
JOKJIAJIOM
— BJIaJIeeT HaBbIKaMH peIIeKCUU .
MIIP 9 A ped Habnronenue, ycTHBII ompoc
— OLICHUBAET U OCO3HAECT IPAHMIIBI 3HAHUS ¥ HE3HAHHUS
IIpenmeTHbIe pe3yabTaThI
— TOHUMaeT (U3BMYECKYI0 CYIIHOCTh HaONII0JaeMbIX | Y CTHBIN ONPOC, pelieHne
ITP 1 ’
SBJICHUMN 3aza4, paboTa B rpyImme
IIP 2 — BIaJeeT A3UYECKAMH TIOHSATHSIMH, 3aKoHaM#u U | Pa0ora B rpyIme, 3aoIHEHHE
) y D)
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3aKOHOMEPHOCTSIMU
— TIOJTB3YETCS PUINICCKON TEPMHUHOIOTHEH U CUMBOJIMKON

TaOJUIIbI, TPOBEICHUE
SKCIIEPUMEHTA

— IPOBOAUT SKCIICPUMCHT

PaGora B rpymnme, ycTHbII

ITP 3 — OOBSCHAET TIOJyYEHHBIE B XOJI€ JKCIIEPUMEHTa | OMPOC, TPOBEICHHE
pE3yJIbTATHI JKCIIEPUMEHTA
Pemenne 3anay, ycTHbIN
I1P 4 — yMeeT pelaTh 3a/1a4u A8ty
oIpoc
— TMpUMEHSeT TMOJy4YeHHbIE 3HAHHUS TNpU OOBICHEHUU .
N . | YCTHBII onpoc, MOArOTOBKA
IIP 5 ¢u3nUecKux SBICHUH B MNPUPOJE U B IIOBCEIHEBHOI
JOKJIaza
KHU3HU
P 6 — BBIP@XaeT COOCTBEHHYIO TMO3UIUIO MO OTHOIICHUIO K | YCTHBIN ONpPOC, pelieHue
oJry4aeMoil HHGOpMaIuu 3a/1a4, paboTa B rpynime
Pabora B rpymme, 3an0JIHEHUE
— BJaJieeT O0mMMH (PU3MUECKUMH 3aKOHOMEPHOCTSIMU
1P 7 TaOIHIIBI, TPOBEACHUE
— 3HaeT (PU3UYECKHUe 3aKOHbI
IKCIEPUMEHTA
— yMeeT WuCClenoBaTh M aHaIM3upoBaTh ¢usznyeckue | Pabora B rpyme, yCTHBIM
[P 8 SIBJICHUS OIpocC, MPOBEICHUE
— OOBSICHSICT MPUHITUI IEHCTBUSI TPUOOPOB U YCTPOICTB JKCIIEPUMEHTA
Pabota B rpyme,
P 9 — BBIJIBUTAET TUTIOTE3bI MpOBEJICHUE UCCIIeI0BaHUS,
— IPOBEPSIET TUIOTE3bI SKCIIEPUMEHTAIBHO 3aroJIHEeHUEe TabIuIbl,
YCTHBIN OIIPOC
P 10 — IUTAHUPYET ¥ CAMOCTOSATEIBHO MIPOBOAMT IKCIIEPUMEHTHI | Y CTHBIH OIPOC, pelIeHHe
— OMHKCHIBACT U AHAIM3UPYET MOTYYSHHYIO HH(OPMAIIUIO 3a/1a4, MOATOTOBKA JJOKJIaaa
PaGoTa B rpymnme, ycTHBII
—  aHaNM3MpYyeT  NOCHEACTBMSI  SKCIEPUMEHTa U
[P 11 OIpoC, MPOBEACHUE

NEATENBHOCTH C MO3UIUHU DKOIOTHUECKO 0€30IMacHOCTH

JKCIIEPUMEHTA
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MMHUCTEPCTBO OBPA30BAHMSA Y MOJIOIEXKHOM ITOJINTUKU
CBEPJIJIOBCKOM OBJIACTU

I'ATIOY CO «KpacHoy(hUMCKHi arpapHbIi KOJIIEHK

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIbBI
11O YYEBHOMY IIPEJIMETY

OU3NKA

CneunanbHocTh 23.02.07 TexHuueckoe 00CIyKUBaHUE U PEMOHT JIBUTaTENeH, CUCTEM U
arperatoB aBTOMOOMIIEH

Kypc 1 rpynnet 11TO, 12TO
VYpoBeHb NOJITOTOBKH YTy OJICHHBIN

dopma oOydeHus: ouHas
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KoHTponbHO-U3MepUTENbHBIE MaTepuaibl y4eOHOro IMpeAMeTa pa3padoTaHbl Ha
ocHOBe DeepaibHOTO TOCYAapCTBEHHOTO 0OpaszoBarenbHOrO cTanmapra (mamee — @I'OC)
Mo CHEeuaIbHOCTH cpenHero mnpodeccuonambHoro obpaszoBanus (manee CIIO) 23.02.07

TexHunueckoe 00CITy)KMBaHUE U PEMOHT JBUTaTeNIel, CUCTEM U arperaToB aBTOMOOMIIEH.

Pazpaboruuk: Kopenanoa H.B. — nmpenonaBarens
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COJIEP)KAHUE

. IlogcHuTenpHas 3ammmMcKa

IlepedeHp 31EMEHTOB COJIEPIKAHUS

Ha3nadyenue KOHTPOJIbHO — U3MEPUTEIIBHBIX MAaTEPHUATIOB
JIOKyMEHTBI, OIIPEAEIIAIOIINE COAEPIKAHUE

dopma nperocTaBIeHUs PE3yIbTaTa

Kpurepun ouenuBanus pe3ynprara

WNHCTpyKIUs IO BBITOTHEHUIO PAOOTHI

KonTposbHble 3ananus

HNudopmanmonHoe odbecrneueHme
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TIloacnumenovnasn 3anucka:

YII: Qusuka
Utoroas arrecraiusi: ouggepeHyuposanmsiii 3auem.

dopma IPOBEACHUS: 8bINOJIHEHUE Mecmd.

Bpewms BoinonHeHus: paboTei: 60 munym.

Ilepuon npoBeAeHUs KOHTPOJIs: 2 noiyeooue

Ilepeuens rnemenmos cooepircanus

I. duzuka:
@du3nKa U €CTECTBEHHO-HAYYHbI METO/I HO3HAHUS MPUPOIBI
. MexaHuka
MonexynspHas Gu3rka u TEpMOAMHAMUKA

a

b

C.

d. DnexkTpoanmHamuka

¢. OCHOBBI CIIEIIMAIEHON TEOPUU OTHOCUTEILHOCTH
f.

KBanToBas ¢pusuka. @u3nka aToMa 1 aTOMHOTO SApa

Hasnauenue KOHmMpOIbHO — u3mepumenvHvlx mamepuanos. KOHTPOJIbHBIE
M3MEPUTEIbHBIE MaTepualibl MO3BOJSAIOT YCTAHOBUTh YPOBEHb OCBOEHUS CTYJIEHTAMHU
denepaabHOr0 KOMIIOHEHTA IOCYIapCTBEHHOIO CTaHAApTA.

JloKymenmul, onpedenawujue cooeprcanue.

Copeprxanue pabOThI ONpeAeIIeTcsl HA OCHOBE CIEIYIOLIUX JTOKYMEHTOB:

1) ®denepaibHOrO rOCYJIapCTBEHHOTO 0O0pPa30BATENILHOIO CTAaHJApPTa CPEIHEro OOIIEro

obOpaszoBaHus (yTB. mpukazoM MuHuctepcTBa oopasoBanus U Hayku P® ot 17 mas 2012 1. N
413), denepadbHOTO TOCYIAapCTBEHHOTO CTaHIApTa CpPEeAHEero MpodecCHOHATBEHOTO
oOpa3zoBanus 1o cnequanbHocTd 23.02.07 TexHuyeckoe o0OCITyKHBaHHUE M PEMOHT
JIBUTATENIeH, CUCTEM M arperaToB aBTOMOOuWJeH yTB. mpukazom MunoOpHayku Poccum ot
12.05.2014 N 486 "O06 yTtBepxjeHnu ¢deaepaibHOTO roCy1apCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa cpeaHero mpodeccuoHaabHOro oOpazoBaHus mo croenuainbHocTH 23.02.07
Texnuueckoe  0OOCHy)KMBaHME€ W  PEMOHT  JIBUTaTelie, CHUCTEM U  arperaTros
aBromoOunei(3apeructpupoBano B Muntocre Poccun 27.06.2014 N 32885)
2) Paboueii nmporpammel yueoHoro npeamera «duzukar

MartepuanpHoe obecniedenne: CripaBoYHbIE MaTepUaNbl MO (U3MKE, JUCTHI ¢ BapHaHTaMU
pabor.

21



Kpurepuu oueHuBaHus 3aiaHuii:

PaGora cocrout u3 15 3amauuii. MakcuMaiabHOE KOJIAYECTBO 0aJU10B — 22 Oana.

Bpewms Beimonnenue 3ananuii — 40 MuH
KonuuectBo BapuaHTOB — 2

TecroBoe 3aganne (BHIOOP 0JHOT0 MPABWIBHOIO 0TBETA)

Bepnbslii otBET

HesepHnrliii oTBeT

TecToBOE 3a1aHUeE (32K CH MOCJIEI0BATEILHOCTH NMPABUJILHBIX OTBETOB)

Bepnbiii oTBeT

IlocnenoBaTeIbHOCTD IMMPAaBUJIbHO 3al1CaHa HAIlOJIOBUHY

—_—

ITocnemoBaTenbHOCTD 3amKcaHa IIPpaBUJIBHO Ha 1/3 yacTh U MEHBIIIE

TecToBoe 3a1aHNe (COCTaABJIEHHE COOTBETCTBHUA)

Bepnslii otBeT

Jomymena 1 ommbka

Jlonymieno 6osnee 1 ommOku

S|

Penrenue 3agaun

BrInonHeHo penieHue BepHo

Z[OHYH_IGHB. oInoOKa IIprU MATEMATUYICCKUX pacCUCTaxX WM AOITYHICHA omnoKa npu

nepesoje B cuctreMy CH, unu cucrema CU oTcyTCTBYET

He npaBuiibHO 3anucana ¢popMyJsia Wi HE PaBUJIbHO 0pOopMIICHA 3aaua

IIpoBepsiemble pa3aesibl

Bapmuanr 1
banabl

Bapmuanr 2
banabl

DNEeKTPOCTaTHKA

1

1

DIEKTPUYECKOE T0JIe

V4yacTok Menu MoCcTOSHHOIO TOKa

ITonHas LOCIb IIOCTOSAHHOI'O TOKA

ITocTostHHBIN 3HeKTpH‘{CCKHﬁ TOK B PA3JIMYHBIX CpCAAX

MaruuTtHoe 1oJje

BHGKTpOMal"HI/ITHaH HWHAYKOUA

DeKTpOMarHuTHbIe KoJebaHus

L0 |INIO AW N

QHGKTPOMEIFHI/ITHBIG BOJIHBI

=
©

['eomeTpuyeckas onTuka

[
=

BonHosas ontuka

=
N

KBaHToBast onTrka

[
w

ATomHas pusnka

=
&

SnepHas ¢puzuka

=
o

PagnoakTHBHOCTE

== = (N = (= = (NN N[N [ — | DN

— N = (N = =N =N

dopma npeaocTaBiieHus pe3yJbTaTa:

BrimmotHUTE 3a71aHKe HA BBITAHHBIX TIPETIOIaBaTeNIeM JIUCTaX.
- 3anucaTh OyKBY OTBETa WJIU MOCIEA0BATEIHLHOCTh OYKB:

B B-1: B 3amanmsax: 1,2,3,5,7,9,10,11, 14,15;

Bo B-2: B 3amanmsax: 1,3,4,5,7,9,10,11,13,14.

- Pemmts 3amaun: 3anucath GopMyIibl, 3aKOHBI B O(OPMHUTD PELICHUE TI0 AITOPUTMY

B B-1: B 3aganusax: 4,6,8,12,13;
Bo B-2: B 3aganusax: 2,6, 8,13,15
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HIkana nepeBoaa 6a/1J10B:

Banabl

22-20

19-16

15-13

12-0

OTMeTKa

«5»

«4»

«3»

«2»
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3ayeTHbIil TECT N0 (PU3UKe BapuaHT 1
Hucmpykuus no eplnoiHenur0 padoomaol

Ha Bemonnenue pabotel otBogutcsi 60 MmunyT. Pabora cocrout u3 18 3aganwuii. [lpu
OTBETax Ha BOMPOCHI:
- B 3amanmsax: 1, 2, 3, 5, 7, 9, 10, 11, 14, 15, HyXHO 3amucaTh OYKBY OTBETa WIIH
MOCJIEOBATENBHOCTh OYKB.
- Pemmth 3amauum: 3anucath (GOpMyIbl, 3aKOHBI U O(QOPMUTH pEUICHUE MO AITOPUTMY B
3aganmax: 4, 6, 8, 12, 13.

Anroput™m oQopMIIeHUS 3aaUu:
[ano: cn ®opmyJibl

OTBeT:

BHuMarenpHO NpoOYMTAWTE KaXA0€ 3aJaHME W IPEANOJIaracMble BapUaHTHI OTBETA,
ecnau OHM uMeroTcs. OTBedalTe TOJIBKO IMOCIE TOro, Kak Bbl MOHsuIM BOIpOC M
IPOAHANM3UPOBAIIM BCE BAPUAHTHI OTBETA. BBINOIHANTE 3a1aHUS B TOM MOPSAKE, B KOTOPOM
OHM JaHbl. Ecnum Kakoe-TO 3ajJaHue BBI3BIBACT 3aTPYJHEHHUE, NPOIYCTUTE €ro u
[IOCTAPANTECH BBINIOJIHUTD T€, B OTBETAaX Ha KOTOpbIE yBepeHbl. K mponyleHHbIM 3a1aHusIM
Bbl MO)eTe BEpHYTHCS T03KE. 3a BBIIIOJIHEHUE PA3JIMYHBIX MO CI0KHOCTH 3aJaHuil TaéTcs
oT ogHoro 1m0 Tpé€x OamnoB. bamnbl, momydyeHHele Bamu 3a BBINOJTHEHHBIE 3a/aHus,
cymmupytorcs. [loctapaiitech kKak MOXXHO OOJBINE BBIMOTHUTH 3aaHUl W HaOpaTh
HanOoJIbILIEe KOJIMYECTBO OAIIIOB.

Kenaem ycnexal!

1. DaekTpocraTuka.
KakoB 3Hak 3apsijga (,, €ClIM Ha PUCYHKE IMOKa3aHbl HAMpPaBJICHUS CHJI B3aUMOJCHCTBUS

MOJIOKUTEIIBHOTO 3JIEKTPUUYECKOTO 3apsa ; C AJIEKTPUUECKUM 3apsiioM (?
a) MOJIOKUTEIIbHBIN;

0) oTpuLIATEIbHBIN;
) OTpHII —0 O0—

B) HEHUTpPAJIbHBIN; ] ,
q q

F) 3HAK 3apsaaa MOKCT OBITh U MOJO0KUTEIILHBIM U OTPHULATCIILHBIM.

2. DJIeKTpUUYECKOE 1oJI€ .... YCTaHOBUTE COOTBETCTBUEC

1)  HanpsokeHHOCTH A
a) U=¢

2)  Pabota 37eKTpUIECcKOro mos F
6)E~q

3) [ToTenuunan B) A= q-(91-¢,)
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4)  Hanpsokenue 114

3. Y4acToOK 1enu nNoCTOAHHOI0 TOKA

Kakue wu3 deTwhlpex »dIEKTPUUECKUX JIaMIl, H300paXEHHBIX HA PHUCYHKE, BKJIIOYEHBI
napasieabHO?

a) TOJIBKO JIaMIIbI 2 U 3; ,

0) TOJILKO JamIibl 1 u 4, nammel 1, 2 u 3;

r) MapasuiesibHO BKIIFOUEHHBIX JIAMII HET; : :

1)  BCE YEThIPE JIAMIIBL.

4. ITos1Has Henb MOCTOSTHHOIO TOKA

OnpenenuTe 3HaYE€HUE CUJIBI TOKA TP MOJKIIOYEHUN K UCTOYHUKY TOKa pe3UcTopa ¢
anekTpudyeckuM  comnportuBieHneM 60 Owm, ecou DJIC ucrounmka toka 18 B, a ero
conpotusiieHue 30 Om?

5. IIoCTOSIHHBIH 3JIEKTPUYECKHUI TOK B Pa3JIMYHbIX Cpeaax.
Y CTaHOBUTE COOTBETCTBUE JIEKTPOIPOBOJIHOCTH U CPEBI.

1) razax; a) MIOHHAS;
2) BIEKTPOJINTAX; 0) PIEKTPOHHO-ABIPOYHAS:
3) NOaynpOBOIHUKAX. B) AJIEKTPOHHO-UOHHAAI.

6. MaruuTHoe moJie.

Onpenenute BEIMYMHY MArHUTHOM MHAYKIUM TPOBOJHUKA JJIMHOWU 2 CM, TIPU YCIOBUH, YTO
HAa HEro JCHUCTBYET CHJIa 10° H, npu cwie Toka SA. (BekTtop MarHUTHOW WHIYKIIHH
MEPIEHIUKYJISIPEH MIPOBOIHUKY ).

7. DJIEKTPOMATHUTHAS MHAYKIHA.

Y CcTaHOBUTE COOTBETCTBUE:

1) a) »to siBneHue Bo30yxkaeHus JJC B ToM xe

WHYKIIMOHHBIM TOK POBOTHUKE, o KOTOPOMY TEYEeT
WU3MEHSIOIIUICS IJIEKTPUIECKUN TOK

2) 0) 3TO SIBJICHUE BO3HUKHOBEHUS

CaMOHWHTYKIIHS JJIEKTPUYECKOr0  TOKa  NpU  U3MEHEHUU

MarHUTHOTO MOJIst
8. DylekTpOoMarHuTHbIE KOJIeOaHUSA
Onpenenute nepuoJi CBOOOIHBIX KOJIEOAHUHN B SJIEKTPUUYECKOM 1IENU U3 KOHIEHCATOpa

ANEKTPOEMKOCThIO 4 D U KaTyIIKK UHIYKTUBHOCTHIO 9 ['H.
9. DJIeKTPOMATHUTHbIE BOJIHBI.

Ecnu 3apspbkeHHas yacTUIla U3IydaeT dJIeKTPOMAarHUTHBIC BOJIHBI, TO 9Ta YACTHUIIA. ..
a) JIBUKETCSI PABHOMEPHO TIPSIMOJIMHEHHO;
0)  TOKOWTCH,
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B)  JBHXKETCS C YCKOPEHUEM;
r) JBUKETCS KaK YTOJIHO.

10 T'eomeTpHUecKast ONTHKA ™ P

! \*_ ‘r‘/_/
OrnpeennTe Mo PUCYHKY YIOJl MaJIeHHs. 4P i o
a) 120°; 6) 60°; B) 150°; 1) 90°; m)30°. e _ﬁ?\:;”_:,_.-; e
11. Boi1tHOBas1 onTHKA. §7 AN T

VYkaxute, Kakue BOJHBI MOTYT OBITh MOJIIPU30BAHHBIMHU?

a) MPOIOJILHBIE;

0)  MomepeyHsbIe;

B) MIPOJIOJILHBIE U TONIEPEYHBIE;

r) HU MPOAOJIbHBIE, HU MONEPEYHBIE.

12. KBaHTOBas OITHKA

N3nyuenue, Kakoll JIMHBI BOJIHBI MOIVIOTAJ aTOM BOJIOPOJA, €CIIM TMOJIHAsL JHEPTHs
3JIEKTPOHA B aToMe yBennumaach Ha 3+ 1077 k.

13. AtomHas pusuka

OrmpesenTe COCTAB aTOMa repMaHust | Ges,

14. Sinepuas pusuka

Yro coxepxart siipa U30TONOB OJJHOTO UTOTO K€ JIeMEHTA?

a) OJIMHAKOBOE YUCJIO HEUTPOHOB, MO PA3JIMYHOE YUCIIO MPOTOHOB;
0)  OAMHAKOBOE YMCJIO MPOTOHOB, HO PA3IMYHOE YUCIO HEUTPOHOB;
B) OJIMHAaKOBOE YUCJIO MTPOTOHOB U HEUTPOHOB;

r) pa3HOE YKCIIO MPOTOHOB U HEUTPOHOB.

15. PaanoakTUBHOCTD.
BriOepure BemecTBO, KOTOpPOE€ MOXET OBITh HCIOJIB30BAHO B SACPHBIX pEakTopax B

KauecTBE SJIEPHOTO TOILIMBA.
a) ypas; 0) rpaduT; B) KaAMHil; T) TsDKenas Boja; a) 0op.
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3ayeTHbIH TECT MO (PU3UKE BAPUAHT 2.

Hucmpykuyus no évtnojiHenuio padomol

Ha Bemmosinenue padotsl otBogutcs 60 MmunyT. Paborta cocrout u3 18 3amanumii. Ilpu
OTBETax Ha BOIIPOCHI:
— B 3amanusax: 1, 3, 4, 5, 7, 9, 10, 11, 13, 14, nyxHo 3amucaTh OYKBY OTBETa HWJIU
MOCJIEIOBATEIHLHOCTh OYKB.
- Pemmmtp 3amaum: 3amucaTe QOpMyIbl, 3aKOHBI U OGQOPMHUTH PEIICHHE IO AITOPUTMY B
3aganuax: 2, 6, 8, 13, 15

Anroput™m opopMiIeHUS 3aaUu:
[ano: cn ®opmyJibl

OTtBeT:

BHuMaTtenpHO IpoOYMTAWTE KaKI0€ 3aJaHue U IpearosaracMble BapUaHTHl OTBETA,
ecnau OHM uMeroTcs. OTBedalTe TOJIBKO IOCIAE TOro, Kak Bbl MOHsuIM BOIpOC M
[IPOAHAIIN3UPOBAIIM BCE BAPUAHTHI OTBETA. BBITOIHANTE 3aaHKs B TOM MOPSAKE, B KOTOPOM
OoHM JnaHbl. EciM Kakoe-TO 3ajaHue BbI3BIBACT 3aTPyAHEHHE, IMPOIYCTUTE €ro |
[IOCTAPANTECH BBINIOJIHUTD T€, B OTBETAaX Ha KOTOpbIE yBEepeHbl. K mponyleHHbIM 3a1aHusIM
Bbl MOeTe BEpHYTHCS TI03KE€. 3a BBIIOJIHEHUE PA3JIMYHBIX 10 CI0KHOCTH 3aJaHuil 1aéTcs
oT ogHoro 1m0 Tpé€x OamnoB. bamnbl, momydyeHHele Bamu 3a BBINOJTHEHHBIE 3a/aHus,
cymmupytorces. Ilocrapaiitech kak MOXKHO OOJbIlle BBIMOJIHUTH 3aJlaHUl ¥ HaAOpaTh
HanOoJIbLIEE KOJIMYECTBO OAIIOB.

Kenaem ycnexal!

1 DuekTpocraTuka
KakoB 3Hak 3apsiia (,, €ClIM Ha PUCYHKE IOKa3aHbl HAMPABJICHUS CHJI B3aUMOJCHCTBUS

OTPHUIATEIFHOTO JIEKTPUUECKOTO 3apsiia g; C IEKTPUIECKUM 3apsAIoM (,?

a) MOJIOKUTEIIbHBIN;

0)  OoTpulATENbHBIN; —0 O—
B)  HEUTpaJIbHbIN; a1 @

r) 3HaK  3apsa MOXET ObITh W TOJIOKHUTEIbHBIM U

OTPULIATEIbHBIM.

2. DyeKTpHUYECKOE MoJie
PaccuunraiiTe, yeMy paBeH 3apsil, €CIU MPU €ro MEePEMEIICHIUN MEXKy TOUKAMH C Pa3HOCTHIO

noteHuuanoB 1 kB none coepumiio padoty 40 mx/[x.
3. Y4acToK menu nNnoCTOAHHOT0 TOKA
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YcTaHoBuTe COOTBETCTBHE (POPMYIT HA3BAHUSIM.

1) A=1Ut; a) 3aBUCUMOCTb COITPOTUBIICHUSI OT JIMHBI IPOBOJIHUKA;
2) p=UI, 0) 3akoH Oma /11 yyacTka I1enu;
I U B) 3akoH OMa /1711 BCei 1enu;
3) R;
4) 0= IRt - ') MOIITHOCTb DJICKTPUUECKOIO TOKA;
R / 1) paboTa IEKTPUYECKOro TOKA.
57 P
; & e) 3akoH [[>xoyns-JleHna.
6) R+r ;

4. Iloanas menb MOCTOAHHOIO TOKaA
Kakue wu3 IMIPUBCACHHBIX  HHIKC 3anuceu BBIpAKAIOT  JJICKTPOCMKOCTL  IINIOCKOI'O

KOHJIEHCaTOpa:
q &y S £-8y-S
a) €8S 6) d B) d

5. IIoCTOSAHHBIN JICEKTPUYECKHH TOK B Pa3JIMYHbIX Cpeaax

Kakum Tummom npoBOJMMOCTH B OCHOBHOM OO0JIaJJalOT MHOJYNPOBOJHUKU C aKUEHTOPHOU
MIPUMECHIO?

a)  DIIEKTPOHHOIM;

0) TBIPOYHON;

B) B PaBHOU MepE IEKTPOHHOU U ABIPOYHON;

r) MOHHO;

1)  Takhe MaTepuaibl He MPOBOJIAT AIEKTPUUECKUI TOK.

6. MaraurHoe moJie
Onpenenute 3HaAYCHUE SHEPTUM MArHUTHOIO TOJIS KaTyIIKH UHAYKTUBHOCTBIO 500 MI'H npu

CUJIe TOKa B HeU 4 A.

7. DJIeKTPOMATHUTHASI HHAYKIIHA

-
Kakas w3 mamrm, w300paX€HHBIX HA CXEME, 3arOpUTCS TO3XKE BCEX

= F
T

1

OCTaJILHBIX? 3 by

\.%‘..fl

f

—Or

i

a)l; 0)2; B)3; r)4.
8. DyleKTpOMArHUTHBIE KOJIe0aAHUA
Onpenenute nepuoj konedanuii ¢ yactoroi 20 000 I'u?

b 1
N
L
;
i
!
'

9. DJ1IeKTPOMATHUTHBIE BOJIHBI
CocTaBbTe MOCAEAOBATEILHOCTh MPOIECCOB MPOUCXOASIIUX MPHU Mepeaadye MHPOPMALUU C
MTOMOIIBIO BOJIH:
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a) MpYUEM aHTEHHOMN BOJIHbBI

0) BO30yX/IeHHE PJIEKTPOMArHUTHON BOJIHBI TEHEPATOPOM

B) U3JIyYEHHE BOJIHBI aHTEHHOU
I') IE€TEKTUPOBAHHE
1) MO SIS

¢) mpeoOpazoBaHuE BOJHBI B 3ByKOBOW HJIM BUJICOCHUTHAT

10. I'eomeTpu4eckasi onNTuKa

Onpenenute yroa nafeHus, €Ciau NaJaolinil 1 OTPaKEHHBIA Ty4H cocTaBstoT yroua 100°:
a) 40°; 6) 60°; B) 50°.

11. BosiHoBas onTuka.

Yem O6YCJIOBJICHO Pa3JI0KCHHUC 0eJIoro cBeTa B CIICKTP IMPpU MPOXOKIACHUN YCPC3 npu&my?

a) nudpakien cBeTa;

0)  aucmepcueil cBera;

B)  uHTepQEepeHIneil cBeTa;
r) MOJIIPU3ALIUEN CBETA.
12. KBaHTOBasl ONITHKA.

Omnpenenute Kpacuyrw zpanuuy pororddekra (B Hm), ecnu pabora BbIxoaa dIEKTPOHOB U3

MeTasIa paHa 6,63 - 1077 k.
13. AtomHas ¢pu3uka.

IIo nmarpamme SHEPreTMYECKUX YPOBHEW aroMa OIIpEIeIInTE,

KaKOW TMepexoJl COOTBETCTBYET u3ayueHuro (HoToHa C ) E;
MUHHUMAIbHON YHEPTUEH? , E
a)l; 6)2; B)3; 1)4; mS. E,
r)
14. Sinepnas pusuka. N Fo
Y CTaHOBUTE COOTBETCTBHUE:
1) o-nyun 1. DJIEKTPOMArHUTHBIE BOJIHBI
2) B- myun 2. [ToToK nBaXK/1bl MOHU3UPOBAHHBIX ATOMOB I'EJUs

3) y-ayun 3.

15. PaanoakTUBHOCTb.

[ToTok 351EKTPOHOB

a)

Onpenenute npodykm X sipepuou peakunu: 714N + 01ln —» 614C + X

a) 01n; 6) 11P;

B) —10e;

r) 24He
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NudopmanmnonHoe odecneueHne

1.

Jmutpuea B.®. ®usuka 111 nmpodeccuii v CHenuanabHOCTeH TEXHUYECKOTO MPOPUIIS:
y4eOHUK JIJIs1 CTYIEHTOB MPO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aIINM,
ocBamnBaromux npodeccun u crenuansaoctu CI10. — M., 2017

JmutpueBa B.®. ®usuka 115 ipodeccuii M CieruaaibHOCTeH TEXHUUECKOTO MTPOUIIs.
COopHuk 3a1a4: yueO. mocodue A CTyJEHTOB NMPo(dheCCHOHAIBHBIX 00pa30BaTEIbHBIX
opranm3anui, oceanBaromux npodeccun u cnenuansuoctu CI10. — M., 2017

. Amutpuena B.®. duszuka 15 nmpodeccuii u crienuanbHOCTEH TEXHUYECKOTo MpouIs.

KoHTposnbHbIe MaTepuansl: yueb. mocodue Juisi CTyJ€HTOB NpodhecCuOHaTbHBIX
o0pa3oBaTenbHbIX Opranu3aluii, oceanBaroux npodeccuu u cnenuaibHoctu CIIO. —
M., 2016

Hmutpuesa B.®. ®usuka 11 npodeccuid v ceuuagbHOCTEN TEXHUYECKOTO MPOQUIIS.
JIabopaTopHbIil MpaKTUKyM: yueb. mocoOue sl CTyACHTOB Mpo(deCcCHOHATBHBIX
o0pa3oBaTenbHBIX OpraHu3alii, ocBanBaronux npodeccuu u cnenuaibaocta CI10. —
M., 2017

Tpodumosa T.H., Gupco A.B. Ousuka g npodeccuil U cnenuanbHOCTEN

TEXHUYECKOTO M €CTECTBEHHO-HAYy4YHOTO npoduieit: COopHUK 3amau: yueo. mocodue s

CTYJIEHTOB IIPO(PeCcCHOHATBLHBIX 00pa30BaTeNIbHBIX OPTaHU3AIMH, OCBAMBAIOIINX
npodeccun u cnermansaoctu CI10. — M., 2017
Tpodumosa T.U., ®upcoB A.B. dusuka 115 npodeccuii u creruaibHOCTe!

TEXHUYECKOTO U €CTeCTBEHHO-HayuHOro npoduiieii: Pemenus 3anay: yueo. [locobue ans

CTYJCHTOB ITPO(decCHOHABHBIX 00pa30BaTEILHBIX OPTaHU3AIMA, OCBAMBAIOIIIIX
npodeccun u cnermansaoctu CIT1O. — M., 2016

®dupcor A.B. ®usuka g npodeccuit U CrenualbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-

HAYYHOTO MPOQUICH: y4eOHUK JIsi CTYIEHTOB MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX

opraHu3saiuii, ocBauBarmmx npodeccun u cnenranbuoctu CIIO/mon pea. T.U.
Tpodumosoit. — M., 2017
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