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PabGouast mporpamma ydeOHOW JUCHUILIMHBI pa3zpaboTaHa Ha ocHOBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEIHEro O0IIero oopa3oBaHus, YTBEPKIECHHOTO
[Ipukazom MmunoOpHayku Poccum ot 17.05.2012 1. Ne413, denepanbHoii 0Opa3oBaTeIbHOM
MPOrpaMMBI  CpeAHEro o0Iero oOpa3oBaHUs, C y4eTOM paboueil mporpamMmbl BOCIUTAHHS H B
cootBeTcTBUM ¢ DeneparbHbIM TOCYJAapPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM CPEIHEro
npodeccnoHanTbHOTO 00pazoBaHus, yrBepkaeHHoro [Ipukazom Munnpocsemenus Poccun ot 14

ceHTsa0ps 2023 roma Ne 687 mo criennanbHOCTH
KOO HAUMEHOBAHUEe cneyuailbHocmu

44.02.04 CrernuanbHOE JOIIKOJIbHOE 00pa30BaHUE

(IIpoepamma no02omoexu cCneyuarucmos cpeone2o 36eHa)
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Paccmorpeno Ha 3acenannu MO MK no o61meo0pa3oBare/ibHOM MOATOTOBKE

dammiusi, UM, 0TYECTBO Jara 3acenanua MO Ne nporokoga
pykoBoaureass MO
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1. OBIIASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBI YUEBHOI
TACIHATITAHBI
BJ1.05 ®U3NKA

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMMbl y4eOHO# U CHUTITIHHBI

Pabouass mporpamMMa y4eOHOHM JHCHMILIMHBI SIBISETCS YacThIO IPOrPaMMBbI ITOJATOTOBKH
CHEIHAIMCTOB CPEIHETO 3BeHA
44.02.04 CrnenmaibHOE JOIIKOJIEHOE 00pa30BaHKE

IO CIICHHUaJIbHOCTH

OO0pasoBaHue U MeIarorHIecKue

YKPYITHEHHOM TPYIIIHI CIIEIUATbHOCTEH 44.00.00 HayKn

1.2 MecTo y4eOHOI 1McIUIJIMHBI B cTPYKTYype IIporpaMmbl NoaAroToBKM crnenuaaucToB
CpeIHero 3BeHa

Jlannast yaeOHasi AUCUUIUIMHA BXOJIUT:

B 00s13arenbHyI0 yacTh 1ukiioB [TIICC3 | O061me00pa3oBaTEIbHBIN UK |

B BapHaTuBHYIO yacTh nukioB [IIICC3 | |

VYyebnas nucuuiuinHa cBsizana ¢ aucnurumHaor bJ[.03 Maremarrka o6rieo0pa3oBaTeIbHOTO
y4eOHOTO IHKIIA.

1.3 Ilesib ¥ IUIAHUPYEMbIe Pe3yJIbTATHI YUeOHOH TUCHHUIIINHBI:

ean AucUMNIMHBI

Coneprkanue mporpaMMbl 0011e00pa3oBaTeIbHON TUCHUTITNHEI DU3MKa HANpPaBJICHO Ha
JNOCTUKEHHE CIEAYIOUINX LeJIei:
- dopMHpoBaHHE MHTEpeca M CTPEeMJIEHUS OO0YyYalolUMxcs K HaydYHOMY M3YUYECHHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
- pa3BUTHE TPEIACTABIEHUH O HAydyHOM METOA€ TNO3HaHUS U  (OPMHUPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOILIEHUS K OKPYXXAIOIIUM SIBICHUSM;
- (dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa HM3Y4EHHUS OCHOB CTPOCHHS
MaTepuu U (QyHIaMEHTAIbHbBIX 3aKOHOB (DM3UKH;
- dbopMupoBaHUE YMEHUW OOBSACHATH SIBJICHMSI C MCIOJb30BaHUWEM (U3NYECKUX 3HAHUM U
HayYHBIX JOKa3aTeNIbCTB;
- dbopMHpOBaHUE TPEACTABICHUN O pOMU (QU3UKH Ui Pa3BUTHUS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JocTmwkenne 5TuX 1eneil obecreunBaeTcs pelICHHEM CIEAYIONIMX 3a/ad B Ipolecce
M3y4deHus Kypca GU3NKN Ha YPOBHE CPETHETO OOIIEro oOpa3oBaHus:
- NpUOOpeTeHNe CUCTEMBbl 3HaHHM 00 0O0IUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsIX, BKIIIOYAs MEXaHUKY, MOJIEKYJIAPHYIO (DU3HKY, SIEKTPOAUHAMUKY, KBAHTOBYIO (DM3UKY U
AJIEMEHTHI acCTPODU3UKY;
- dbopMupoBaHHEe YMEHUI IPUMEHSATh TEOPETUUYECKUE 3HAHUSA JIJIs1 OOBSCHEHUS (PU3HUECKUX
SIBJIGHUH B IPUPOJIE M JUISl IPUHATHUS MPAKTUYECKUX PEIICHUNB TOBCEIHEBHOM )KU3HM;



- OCBOCHHE CITIOCOOOB pElICHHs PA3ITUYHBIX 33a]a4 C SIBHO 3aJaHHON (hU3NYECKON MOJENbIO,
3aja4, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (DU3MYECKOH MOJENH, aJeKBAaTHOMN
YCIIOBUSIM 3a/1a4H;

- NOHMMaHUE (U3MYECKUX OCHOB U MPHUHIIMIIOB ACHCTBUS TEXHUYECKHX YCTPOICTB H
TEXHOJIOTUYECKUX IPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

- OBJIQICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHHMS M IMPOBEACHUS (U3NIECKUX
SKCIIEPUMEHTOB, aHajlu3a M HWHTEpHIpeTanuu WHGOPMALUU, OMpPEIeNeHUs JTOCTOBEPHOCTH
IIOJIyYEHHOT'0 pe3yJjbTaTa;

- CO3/IaHUE YCIIOBUM JUIsl Pa3BUTUS YMEHHUH IPOEKTHO-HCCIIENOBATEIBCKOM, TBOPUECKOM
NEeSATEIbHOCTH.



Ili1anupyemble pe3yJibTaThl 0CBOCHUS Y4eOHO# nucuuILIuHbI B cooTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Koa u HamMeHoOBaHHe
¢opmupyembix
KOMIIeTeH U

IInanupyembie pe3yJbTaThl 0CBOCHUS JUCHHUILIHHBI

Oouue

JucuumiimHapHbl e

OK.01 Bribupats criocoOsI
peleHust 3a1a4
npoeCCHOHATBHOM
JIeSATEILHOCTH
MPUMEHHUTETHHO K
Pa3TUYHBIM KOHTEKCTAM

TPYAOBOI0 BOCIIUTAHMSA:

MHTEpPEC K pasjiuyHbIM cdepaM TPo(ecCHOHANBHOU NesATeIbHOCTH, B TOM YHCIC
CBSI3aHHBIM C (PU3HMKOI U TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIA BBIOOp OymyIiei
npo)ecCHd ¥ PEANM30BBIBATH COOCTBEHHBIC JKM3HCHHBIC IUIAHBI; TOTOBHOCTH U
CIOCOOHOCTh K O0Opa30BaHUIO M CaMOOOPa30BaHHUIO B 00JACTH (PM3HMKH HA TPOTSKCHUU
BCEH KU3HU,

LIEHHOCTH HAYYHOI'0 IIO3HAHMS

c(OPMHPOBAHHOCTE MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HYCCKON HAYKH; OCO3HAHHE IICHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTh
B TMpollecce H3YYCHHUs (GU3UKU OCYIIECTBIATh MPOCKTHYIO M HCCIIEIOBATEIBLCKYIO
JIeATeJIbHOCTh UHJNBUIYaIbHO U B TpYIIIE.

Ilo3HaBaTebHbIe YHUBepPCAJbHbIE y4eOHbIe elCcTBUS

Ba3oBrble Jiornyeckue AeiicTBUA:

CaMOCTOSATENIFHO (DOPMYyTUPOBATh M AaKTYaJM3UPOBaTh MNPOOJIEMy, paccMaTpuBaTth €&
BCECTOPOHHE; OIpPEAENATh LN JeATENbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTUKCHUS; BBIABIATh 3aKOHOMEPHOCTH M IPOTHBOPEYMS B paccMaTpUBAEMBbIX
(bu3MUeCKUX SABJICHUAX, pa3pabaThiBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YUYETOM aHaIM3a
HMMEIOLINXCS MaTepUaJbHbIX M HEMAaTEPUABHBIX PECYPCOB; BHOCHUTh KOPPEKTHUBHI B
JIeATENbHOCTb, OLIEHWBATh COOTBETCTBHE PpE3YyJIbTAaTOB LENSIM, OLEHUBAaTh PHUCKH
MOCJEICTBUHA JESITEIbHOCTH; KOOPAWHHPOBATH W BHINOJNHATH pPabdOTy B YCIOBHSIX
peampHOTO, BHPTYallbHOTO W KOMOWHHPOBAaHHOTO B3aWMOJCHCTBHS; pa3BUBATh
KpeaTUBHOE MBIIIUICHNE TIPY PEIIEHUH KU3HEHHBIX MPOOIeM.

Bba3zoBble uccieqoBarebckue 1eCTBUSA:

Bragets Hay4YHOW TEPMUHOJOTHEW, KIFOUEBBIMU IMOHATHSIMH M METOIaMH (pU3HYeCKOi
HAyKH; BJIAJIeTh HABbIKAMU Y4eOHO-HCCIIeOBATENbCKOM U MPOEKTHOW JIEATEIHHOCTH B
obOmactd (U3UKK, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB pelieHus 3a/1a4 PU3NIECKOro COJIepPIKaHus, TPUMEHEHHUIO PAa3IMYHBIX METO/IOB
[O3HAHMS; BJAJETh BHUAAMH JEATEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIPETALNH, TPEOOPA30BAHNIO U MPUMECHEHHUIO B PA3IHMYHBIX YICOHBIX CHUTYAIIUsX,B
TOM YHCJIC TIPU CO3JIaHUH YYCOHBIX MPOCKTOB B 00JACTH (PU3UKH; BBISIBISATH HPUIHHHO-
CJIEJICTBEHHBIE CBSI3W U aKTyaJIM3UpPOBATh 3aJady, BbIJIBUraTh TMIOTE3Y €€ pelleHus,
HaXOJUTh apryMEHThI JUIsl I0Ka3aTelbCTBA CBOUX YTBEP)KIECHUH,3a/1aBaTh MapamMeTphl U
KpUTEpPUHU pEICHUS; aHAJM3UPOBATh MOJYyYEHHBIE B XOJIe PEIICHUS 3a/lauyd Pe3yJIbTaThl,
KPUTHYECKH OIIEHUBAaTh MX JOCTOBEPHOCTh, IPOTHO3HPOBATh HM3MEHEHHE B HOBBIX
YCIIOBUSX; CTaBUTh W (OPMYJIHpPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOM
JIEATEBHOCTH, B TOM YHCJE TIPU M3yYeHUN (U3UKH;, JaBaTh OIEHKY HOBBIM CHTYAITHSIM,
OIICHUBATh TPHOOPETEHHBIH ONBIT; yMETh IEPEHOCUTh 3HaHUSA 10 (Qu3uKke B
MPAaKTUYECKYI0 00JIACTh JKU3HEACATSIEHOCTH; YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX

— IEMOHCTPUPOBaTh HA TIpUMEpax poib M Mecro (u3nku B
(OpMUPOBaHUM COBPEMEHHOI Hay4YHOW KapTUHBI MHpa, B DPa3BUTHH
COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOH NesTeNIbHOCTH
JIFOJIEH, 1IETIOCTHOCTh U €JMHCTBO (PU3NYECKON KapTHHBI MHPa;

— YYUTHIBATh IPAHUIIBI MIPUMEHEHHS U3YYEHHBIX (PU3HYECKUX MOJIEIICH:
TOYEYHBIA 3JEKTPUYECKUN 3apsf, Jyd CBETa, TOYEUHBIM HMCTOYHUK
CBETA, sIIepHas MOJEIb aTOMa, HyKJIIOHHas MOJIENIb aTOMHOTO Siipa MpU
pemeHnH GU3NIECKUX 3a1ad;

— pacmo3HaBaTh (pHU3MUECKUE SBICHUS (IIPOIECCH) M OOBACHATh UX Ha
OCHOBE 3aKOHOB  OJJICKTPOJWHAMHUKM W  KBAaHTOBOW  (pHM3HKH:
JJIEKTPUYECKasi IPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JeNCTBUS TOKa, B3aUMOJICHCTBUE MarHuToOB,
QJIEKTPOMAarHUTHas WHIYKLUS, JEWCTBHE MAarHUTHOTO IIOJs  HA
NPOBOJHUK C TOKOM M JBIDKYIIMHCS 3apsili, 3J€KTPOMAarHUTHBIE
KoneOaHusT ¥ BOJHBI, NPSMOJHMHEHHOE paclpOCTpaHEHUE CBETa,
OTpakeHWe,  MpejomiieHne, uHTepdepeHuus, audpakuus U
NoJsApHU3alysl CBeTa, AMCIepcust cBeTa, (oroanekrpuueckuit sddexr
(dpororddexr), cBeTOBOEC maBlICHWE, BO3HUKHOBCHHE IJIMHEHYATOTO
CIEeKTpa aToMa BOAOPOJA, €CTECTBEHHAas W  HCKYCCTBEHHas
PaIroaKTHBHOCTb;

—HCCIIeIOBATh 3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH C HCIIOIb30BAHHEM
MPSAMBIX ~ M3MEPEHHWH: TPH 3TOM KOHCTPYHPOBAaTh yCTaHOBKY,
(UKCHpOBaTh PE3yNbTAThl TOJYYEHHOH 3aBHCUMOCTH (DU3UUECKHX
BEJIMUMH B BUjIe TAaONHUI U rpaduKoB, NeNaTh BHIBOABI 110 Pe3yJibTaTaM
UCCIIEIOBAHNS;

—co0momgate mpaBuia 0€30mMacHOTO  TpyJa TpU  HPOBEIECHHH
UCCIIEIOBaHUH B paMKax y4eOHOro OSKCIepHUMeHTa, y4deOHo-
UCCJIEJOBATEILCKOM U NPOEKTHOW JESATEIHOCTH C HCIOJB30BAHUEM
N3MEPUTENBHBIX YCTPOHCTB U 1a00OpaTOPHOTO 000PYIOBAHHS;

— BBITIOJIHSATD AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (PU3MUECKHUX SIBICHUH
U TIPOIIECCOB C HCIIOJIB30BaHHEM MPSMBIX, U KOCBEHHBIX H3MEpEHUIL:
Ipu 3ToM (GOPMYJIHPOBATh MpoOIeMy/3a1a4y M THUIOTE3y Yyd4eOHOTo
9KCIIEPUMEHTA, cobupars YCTaHOBKY M3 NPEITI0KEHHOTO
000py10BaHUs, IIPOBOJUTE ONBIT U (JOPMYIINPOBATH BHIBOABI;
—OCYIIECTBJISITh NPSIMbIE M KOCBEHHBIE HW3MEpEeHUs] (DU3NUECKHUX
BEJIMYMH, MPU ITOM BBIOMpATh ONTHMAIbHBIA CIIOCOO H3MEpeHHs U
HCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH TOTPELIHOCTEH H3MEPEHUIA;
— MCCIIE/IOBATh 3aBUCHMOCTH (DU3MUYECKUX BEJIUUUH C HUCIIOJIb30BaHHEM
NPSMBIX ~ M3MEPEHHI: TpPH 93TOM KOHCTPYHMPOBAaTh  YCTaHOBKY,
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IIPEAMETHBIX O6HaCTeﬁ; BBIABUTATh HOBBIC UICH, NIPCJIAaraTb OPUTHHAIIBHBIC IMOAXO0IBI U
PECHICHUA,CTABUTH HpO6HCMBI 1 3aJ1a4u, JOITYCKAIOMINE aJIbTCPHATUBHBIC PCIICHUA.

(UKCUPOBATh PE3yNbTATHl MOJYYCHHOW 3aBUCHMOCTH (PH3HMUYCCKUX
BEJIMYUH B BHJIC TAOJHIl ¥ TPAPHUKOB, JICNIAaTh BBIBOBI [0 PE3yJIbTaTaM
HCCIICIOBAHMS,

—co0monaTh mpaBwia 0OE30MacHOr0 TpyJa TpPU  HPOBEIACHUH
WCCIICJIOBAaHUIA B  paMKax y4eOHOro 3KCICPUMEHTa, Y4eOHO-
HCCIICZIOBATCIILCKOW U TMPOCKTHOW JAEATEIILHOCTH C HCIOJIh30BAHUCM
HM3MEPHUTENBHBIX YCTPONCTB M Ja00PATOPHOTO 000PYIOBAHUS,

OK.02 Ucnons3oBath
COBpEMEHHBIE CPEICTBA
MOUCKa, aHAIIN3a U
HHTEPIPETALUH
nHpOPMALNH, U
HHPOPMALNOHHBIC
TEXHOJIOTUU IJIA
BBIIIOJIHCHHA 3a1a4
npo¢eCCHOHATBHOM
JeATEIILHOCTH

ITo3naBaTenbHBIC YHHBEpPCAJIbHbIC y4eOHbIe AelcTBHS

Pabora ¢ undopmanueii:

BIafETh HAaBBIKAMH IIOMy4YeHUS HHpopManuu (HU3HIECKOTO COICP)KaHUS 13
HUCTOYHHMKOB Ppa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IIOMCK, aHAJIH3,
CHCTEMAaTH3aLMI0 W HWHTEPIpeTannio HHOOPMAIMHM pPa3INYHBIX BHAOB H  (OpM
MPE/CTABICHNUS; OLEHHBATh JOCTOBEPHOCTh HH(OPMAIMM; HCIOIB30BATh CPEACTBA
I/IH(i)OpMaI_[I/IOHHI)IX U KOMMYHUKAIIUOHHBIX TEXHOJOTUH B peUICHUN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX Y OpPraHM3allMOHHBIX 3a7a4 C COOJIIOJICHHEM TpeOoBaHUil
OPrOHOMMKH, TEXHHMKH O€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHHs, MPaBOBBIX H
OTUYECKUX HOpPM, HOpPM HWH(OpMAaLMOHHON O0E30IaCHOCTH; CO34aBaTh TEKCTHI
(u3MYECKOTO COJIepKaHus B pa3M4HbIX opmarax ¢ y4éToM HasHaueHHs MH(GOPMALMH
Y LIEJICBOU ayIMTOPUH, BBIOUPAsi ONTHMAIIbHYIO (pOpMY IPENCTABICHUS U BU3YyaJIH3alUH.

— UCTIONIB30BaTh IPH  PEHOICHHMH Yy4YeOHBIX 3aJad  COBPEMEHHBIC
nH()OpMALMOHHbIE TEXHOJIOTHHM MJIsI IIOWCKA, CTPYKTYPHPOBAHUS,
MHTEPIPETalM U TPEACTABICHNSA y4eOHOW W HayIHO-TIOMYJIIPHOMN
nH(pOpMaINH, TMOMYYEHHOH M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH
aHATM3UPOBATH TTOJTy4aeMyI0 HH()OPMALHIO;

— ONHKCHIBATh M3YYCHHBIE CBOWCTBA BEHIECTBA  (QIIEKTPUYECKHE,
MarHuTHbIE, ONITHYECKHE, JNEKTPUUYECKYI0 MPOBOJUMOCTD PAa3IUUHBIX
cpel) U DIEKTPOMAarHUTHBIE sABJIEHUS (TIPOLECCHI), HCIOJNIB3YS
¢u3uyeckne  BEIMYMHBL  DJICKTPUYECKMH  3apsil, CHJIa  TOKa,
JNIEKTPUUYECKOE  HANpsKEHHE,  DJIEKTPHUUYECKOE  CONPOTHBIICHUE,
Pa3HOCTh MOTEHIHMANOB, OBICKTPOIABIKYIIAas cuiua, pabora ToKa,
HHAYKIUS MarHuTHOro mois, cumina Awmepa, cuna JlopeHna,
WHIYKTUBHOCTh KaTyIIKH, JHEPTHS BIICKTPUYECKOTO W MArHUTHOTO
TOJIEH, IEPHOA U YacToTa KoJieOaHuit B KOJIeOaTeIbHOM KOHTYPE, 3apsil
U CcHiIa TOKa B TIpolecCe TapMOHMYECKHX AJICKTPOMAarHUTHBIX
KoneOaHnH, (POKyCHOE pacCTOSHHE W ONTHYECKas CHia JIMH3BI, NPU
OIMCAHUH TPABUIBHO TPAKTOBATh (PM3MUECKUI CMBICI HCIIOIb3YEMbIX

BEJIMYMH, WX OOO3HAueHHs W eIUHUIBI, YKa3blBaTh (GOPMYIIbI,
CBA3BIBAIOIIME  JAHHYI0  (PU3MYECKYI0 BEIHYHMHY C  JIpYTUMH
BEJIMYUHAMU;

— OMMMUCBIBATHh M3YYCHHBIC KBAHTOBBIC ABJICHUA U MPOLCCCHI, UCIIOJIb3Ys
(1)I/ISI/I‘ICCKI/IG BCJIMYMHBL: CKOPOCTH DJBJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI MW 4YacToTa CBE€Ta, OHEPruss U HMITYJIbLC (I)OTOHa, nepuong
nojgypacnana, DHEprus CBsA3U aTOMHBIX SAACP, IMPHU ONTMCAHUUTIPABUIIBHO

TPaKTOBaTh (PU3MUECKMH CMBICH HCHOJB3YEMBIX BEIMYHMH, WX
0003HaUEHHST W €MHUIBI, YyKa3blBaTh  (OPMYJBI,  CBSI3BIBAOLIHE
JTaHHYIO bm3uIecKyro BEJIMUYUHY C JIPYTUMH BEJIWYWHAMU,

BEIYUCIIATH 3HAUCHHE (PU3UICCKON BETHMIUHEI;

— aHAIM3MPOBATh (PH3MYCCKUE TMPOIECCHI U SBICHHSA, HCIOIB3YS
¢u3nyeckne 3aKOHBI W TNPUHIUOBL  3akoH OMa,  3aKOHBI
MOCIIEZIOBATEIHHOTO M TMAapajUIeIbHOTO COSAMHEHHS TMPOBOJIHUKOB,
3akoH Joyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOW WMHIYKUUH, 3aKOH
MPSMOJIMHEWHOTO PaclpOCTPAHEHHUsSI CBETa, 3aKOHBI OTPa)KEHUSI CBETA,

3aKOHBI ~ TIPENIOMJICHHWS ~ CBETa, YypaBHEHHEe OHWHImTEWHa  AIA
¢doroadderra, 3aKOH COXpPaHEHMS OSHEPTUH, 3aKOH COXPaHEHHMs
HMILyJIbCA, 3aKOH COXPaHEHHUSA DIJIEKTPUYECKOrO 3apsia, 3aKOH

COXpaHCHUA MaCCOBOI'O YUCJIA, [TIOCTYJIATbL Bopa, 3aKOH paIHOAKTUBHOI'O
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pacmaja, mpu 3TOM pa3indaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €ro
MATEMAaTUYECKOE BBIPAXKEHUE W  ycloBHsA (TpaHUIBI, OOJIACTH)
MIPUMEHUMOCTH;

— ONpEETATh HAaNpaBlieHUE BEKTOpa HWHAYKLIMHW MAarHUTHOTO TOJISI
MIPOBOJHHUKAC TOKOM, CHIIbI AMriepa u cuiibl JIopeHa;
—CTPOMTh ¥ OIUCHIBATh H300paKCHHE, CO3JaBacMoe
3€pKaJIOM, TOHKOW JIWH30M;

IIJIOCKHUM

OK 03. ITmanupoBate u
peaNu30BBIBAT
coOCTBEHHOE
npodeccHOHAIbHOE U
JMYHOCTHOE pa3BHUTHE,
HpeINPHHIMATEIIBCKYIO

JIeSITENIbHOCTh B
npo¢eCCHOHATBHOM
chepe, HCHOIB30BATH
3HAHUA 110 NIPaBOBOU U
(rHAHCOBOM
IpPaMOTHOCTH B

PA3JINIHBIX JKU3HCHHBIX
CUTyaluix.

PerynsiTuBHble yHuUBepcajibHble y4eOHble JelCTBHA

Camoopranmusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATENBHYIO JAEATENBHOCTh B 001acTH (pH3mku u
ACTPOHOMMH, BBIABIIATH MPOOJIEMBI, CTABUTh U (OPMYIHPOBATh COOCTBEHHBIC 3a7a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELUEHUS PAacYETHBIX U KAYECTBEHHBIX 3a4ay, IUIaH
BBITIOJTHEHHUS TIPAKTHYECKOH PabOTHI ¢ y4ETOM HMMEIOUINXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U NPEINOYTEeHUH; 1aBaTh OLIEHKY HOBBIM CUTYallUsIM; PacCIIUPATh PaMKH
yueOHOro IMpeaMeTa Ha OCHOBE JIMYHBIX NPENNOYTEHHH; JeNaTb OCO3HAHHBIH BBIOOD,
apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a pELICHHE; OLEHUBATh
NPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATh (POPMHPOBAHMIO M IPOSIBICHUIO SPYIULUN B
obnacti (U3MKH, TOCTOSIHHO TMOBBIIIATE CBOW 00pa3oBaTEJbHBIH M  KYJIBTYPHBIH
ypoBeHb. CAMOKOHTPOJb, SMOLIMOHAIbHBII HHTEIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBHI B JEATENBHOCTb, OLICHUBATD
COOTBETCTBHE PE3yJbTATOB IEIIIM; BIIAJACTh HABBIKAMH ITO3HABATEILHOW pediekcnu Kak
OCO3HAHHS COBEPLIAEMBIX NECUCTBUNH M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHWH; WCIONB30BaTh MPHEMBI peIIEKCHH U1 OLCHKH CHTYallld, BBIOOpa
BEPHOTOPEUIEHMS]; YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS 10 UX
CHW)KEHMIO; NPUHUMATh MOTHBBl M apryMEHThl JPYTHX I[pPU aHaIHU3€ pe3yJIbTaTOB
JIeSITeTbHOCTH; IPUHUMATE ce0s1, TOHNMAas CBOM HEJOCTATKH M JOCTOWHCTBA; MPUHIMATh
MOTHUBBI U apTYMEHTBHI IPYTUX [IPU aHAIN3E PE3yIbTaTOB IESATEIbHOCTH; IPU3HABATh CBOE
MIPaBO U MPaBO APYTUX HA OUIHOKH.

B npomecce mOCTHXKEHHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHMS HIpOTpaMMBl IO
¢msuke mns ypoHs COO y oOydaromuxcsi COBEPIICHCTBYETCS 3IMOIMOHAIbHBIN
HHTEJJIEKT, TIPEANONArafoniid COPMUPOBAHHOCTh: CaMOCO3HAHHUS, BKIIOYAOIIETO
CIOCOOHOCTh TOHWMATh CBOE OMOIIMOHAIBHOE COCTOSHHUE, BUAETh HAINpPaBICHUS
pa3BUTHA COOCTBEHHOW O3MOIMOHANBHOH cdepsl, OBITH yBepeHHEIM B cele;
CaMOpEryJIMpOBaHUs, BKJIIOYAIOILIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBCHHOCTH 32 CBOE IMOBENICHHE, CIIOCOOHOCTh aJallTHPOBATHCS K SMOIMOHAIEHBIM
U3MEHECHUSAM W MPOSIBIATH THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPECHHEH MOTHBAIIUH,
BKITIOYAIOIIECH CTpEMIICHNE K JOCTIDKEHHIO e B YCIEeXY, ONTUMI3M, HHUIIHaTHBHOCTB,
YMEHHME JeHWCTBOBAaTh, HCXOAS M3 CBOUX BO3MOXHOCTEH; 53MIAaTHH, BKIIOYAIOIIEH
CHOCOOHOCTh TOHMUMATh SMOILMOHANBHOE COCTOSIHME JPYTUX, YYUTBIBATH €ro TPH
OCYILECTBIICHIH OOIIEHHUS, CTIOCOOHOCTD K COYYBCTBHUIO M COMIEPEKHMBAHUIO; COLIHATBHBIX
HaBBIKOB, BKIIOYAIONINX CIIOCOOHOCTh BBICTPaWBATh OTHOIICHUSC JPYTUMH JIFOABMHU,
3a00TUTHCS, IPOSIBIIATE MHTEPEC M pa3peniath KOH(IMKTHL.

— pemaTh pacyETHBIC 33/1a4H C SBHO 33JlaHHON (PU3HYECKOW MOJEIBIO,
UCTIONB3ysl (hr3nYeckue 3aKOHBl W TMPUHIMIBI, Ha OCHOBE aHAIN3a
YCIOBUSI  3a/aud  BBIOMpaTh  (U3MUYECKYI0 MOJENb, BBIACIATH
¢u3ugeckrne BETMYUHBI U (HOPMYIIBI, HEOOXOANMBIE I €€ peIIeHHUs,
MPOBOANTH PAacU€Thl M OLIEHUBATH PEATBHOCTD ITOJyYEHHOTO 3HAYCHHSA
(U3NIECKON BEIMYNHEI,

— peuiaTtb Ka4yCCTBCHHBIC 3aJa4yu: BbICTpanBaTh JIOTUYCCKU
HEMIPOTHUBOPEUMBYIO LENIOUKY PacCyXICHHUI ¢ ONMOpod Ha U3Yy4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBJICHNUS;




OK 04. D¢ddexruBHO
B3aUMO/ICHCTBOBATH U
paboTaTrh B KOJUIEKTHBE U
KOMaHJe.

KoMMyHuKATHBHBIC YHHBEpPCAJIbHbIC Y4eOHBbIe NeiicTBHUSA:

OCYLIECTBIISITH OOICHHE HA YpOKax (U3MKM M BO BHE-YPOUHOH JeEATENLHOCTH;
pacro3HaBaTh TPEINOCHUIKM KOH(UIMKTHBIX CHUTyallui M CMsr4aTh KOH(QJIMKTBI;
pa3BEPHYTO M JOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUsS C HCIHOIb30BAHUEM SI3BIKOBBIX
CPeICTB; MOHMMAaTh M HUCIOJIB30BATh INPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAIbHOI
paboThI; BHIOMpATh TEMAaTHUKy M METOJbI COBMECTHBIX MEHCTBUH C Y4€TOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEH Ka)KI0T0 WieHa KOJUIEKTHBA; IPUHUMATH IIEIT COBMECTHON
JEATEIIBHOCTH, OPTaHW30BBIBATH M KOOPAWHUPOBATH ICHCTBHA MO €€ IOCTIKCHUIO:
COCTaBJIATh IUIAaH [JEUCTBHUM, paclpeneisaTb pPoiM C Y4ETOM MHEHMHM YYaCTHHKOB,
00CYXIaTh pe3ynbTaThl COBMECTHOH pPabOTHI;, OIEHMBATH KAYECTBO CBOETO BKJIAAA H
Ka)XJOT0 YYacTHMKa KOMaHIbl B OOIIMH pe3ynbTaT MO pa3pabOTaHHBIM KPHTEPHSIM;
IpejylaraTh HOBBIE IPOEKTHI, OLIEHUBATh WU C MO3UIMHM HOBM3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUYMMOCTH; OCYLIECTBIATH IO3UTHBHOE CTPATErMUECKOE IMOBEACHHUE B
Ppas3JIMYHbLIX CUTYAIUAX, IPOABJIATL TBOPUCCTBO U Boo6pa>1<eHHe, 6bITb WHUIMATUBHBIM.

— paboTaTh B rpyMIie ¢ BHIOIHEHHEM Pa3IMYHbIX COLMAIBbHBIX POJIEH,
IUIAHUPOBaTh  paboTy  IPyNObl,  PalMOHAILHO  PACHPEACIISTH
0053aHHOCTH W IUIAHUPOBATh JIESATEIBHOCTh B  HECTAaHJAPTHBIX
CUTyallUsiX, aJEeKBaTHO OLIGHMBATh BKJIAJ KaXJOro U3 Y4aCTHHKOB
IPYIIIBI B PEIICHUE pacCMaTpUBaEMOi POOIIEMBI.

OK 06. IIposBuatsk
IpaKAaHCKO-
MaTPUOTUYECKYIO
HO3HULHUIO,
JIEMOHCTPUPOBATH
OCO3HaHHOE  IIOBEICHHE
Ha OCHOBE
TPaJIULHOHHBIX
POCCHICKMX  JTyXOBHO-
HPaBCTBEHHBIX

LEHHOCTEH, B TOM 4YHCIE
C y4eToM TrapMOHU3aLUU
MEXKHAIIMOHAIbHBIX u
MEXPEIUTHO3HBIX
OTHOUICHUH, IIPUMEHSATh
CTaH/apThl
AHTUKOPPYMIUOHHOTO
MOBEICHUS

IrPaskJIaHCKOT0 BOCIIMTAHMA:
c(OPMUPOBAHHOCTh T'PAXKIAHCKONW IMO3MIMHM OOydaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO  4YJ€Ha  POCCHICKOro  oOliecTBa; NPUHATHE  TPAAUIMOHHBIX
00I11eYeTOBEYECKIX TYMAHUCTHYECKHX M JEMOKPAaTHYECKUX IIEHHOCTEH; TOTOBHOCTH
BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpPECAaX IPa’kAaHCKOr000IIeCTBa, YIacTBOBATh B
CaMOyIpaBJICHUH B 0Opa3oBaTEIbHOW OpraHM3aIlNM; YMEHHE B3aMMOJEHCTBOBATH C
COIMANBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX (QYHKIMSIMH W Ha3HaYCHUEM;
TOTOBHOCTB K TYMaHUTAPHO! W BOJIOHTEPCKOHN NESTEILHOCTH;

NaTPHOTHYECKOI0 BOCIIMTAHUS
c(OPMHUPOBAHHOCTh  POCCHHMCKON  TpakJaHCKOM
[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTIDKEHHSM POCCHHCKHUX
y4€HBIX B 0071aCTH (DM3UKH M TEXHHKE;

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHsS, ATUYECKOTO MOBEACHHS; CIOCOOHOCTh
OpPHEHTHPYSICh
MOpPaAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCIJI€ BJAEATEIBHOCTH Y4EHOTO;
OCO3HaHHE JIMYHOTO BKJIaa B IOCTPOCHNE YCTOWINBOTO OYyIyIIero;

3CTEeTHYEeCKOro BOCIINTAHUS:
JCTETHUECKOE OTHOIIEHHE K MHpY,
NpHUCyIIEeTo (GU3MIECKOH HayKe;

HUACHTUYHOCTH, MnaTpuoTHU3Ma,

OLCHUBATL CUTyallUIO W T[PUHHUMATH OCO3HAHHBIC PCIICHUA, Ha

BKJIIOYad OCTETHUKY HAYYHOI'0 TBOPYCCTBA,

— OPUBOAMTH MPUMEPHl  BKJIaJa pPOCCHUHCKHX M  3apyOeiKHBIX
yu€HbIX-(QU3UKOB B pa3BUTHE HayKH, B OOBSCHEHHE IPOIIECCOB
OKpY>KaroUIero MUpa, B pa3BUTHE TEXHUKUU TEXHOJIOTH;

OK 07. CogeiicTBoBaTh

COXPaHEHHIO
OKpYXaromiei Cpeibl,
pecypcocOepeKeHuto,
NPUMEHATh 3HAHUS 00
U3MEHEHHUU KJIMMara,
NPUHIHUIBL  OEPEXITUBOTO
MIPOM3BOJICTBA,

a3 pexTrBHO AECTBOBATH

9K0JIOrHYeCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKOH KyIbTyphl, OCO3HAHHE TIJI00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOo0IeM; TUIaHUPOBAHNE M OCYIIECTBIICHHUE NEHCTBUI B OKpYyXKaromeit
Cpelle Ha OCHOBE 3HAaHWS LEJIed YCTOWYMBOIO Pa3sBUTHsA YENOBEYECTBA; PACIIUPEHHE
ONbITa JEATEIIBHOCTH HKOJIOTMUECKOM HAIPAaBJIEHHOCTHM HA OCHOBE HMEIOUIUXCS
3HaHMH 1O (PU3MKE;

— WCTIOJIB30BAaTh ~ TEOpPETHYECKWe 3HaHWA TI0  (U3HKe B
ITOBCEHEBHOM XKHU3HU I o0ecrieueHus: Oe30MacHOCTH P
oOpameHHH ¢ TPUOOpPaMU M TEXHUYECKUMH YCTPOHCTBAMH, LIS
COXpaHCHHS 3JI0POBbS M COONIOJACHHUA HOPM  OKOJOTHYECKOTO
MOBE/ICHUS B OKPYXalollIel cpee;

— OOBSCHATH NMPHUHIUIBI ICHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3lii4aTh YCIOBUS HMX OC30MACHOTO HCIOJh30BAaHUS B
MMOBCEIHEBHOM KU3HU;




B ‘lpe?,BI:I'-IafIHbIX
CUTyalluiXx.

IeneBble OpueHTHPHI Pe3yJIbTATOB BOCIIMTAHUS HA YPOBHE CPeAHero o0uero oopa3oBaHus

IlesieBbIe OPHEHTHPBI

Fpamaﬂckoe BOCIIMTAHUE

OCO3HAHHO BBIPAXKAIOLINI CBOIO POCCHUICKYIO IPAKAAHCKYIO IPHHAIICKHOCTD (MACHTHYIHOCTD) B OJIHKYJIBTYPHOM, MHOTOHAI[HOHAIFHOM M MHOTOKOH ()eCCHOHAIEHOM POCCHICKOM O0IIECTBE,
B MHPOBOM COOOIIECTBE.

Co3zHaromuii CBO€ eIUHCTBO C HapooM Poccun Kak MCTOYHHUKOM BIIACTH M CYOBEKTOM THICSUCIIETHEH POCCHHCKOHN rOCYAapCTBEHHOCTH, ¢ PocCHiickM rocy1apcTBOM, OTBETCTBEHHOCTH 33 €T0
pa3BUTHE B HACTOSILEM U OYAyIEeM Ha OCHOBE HCTOPUYECKOTO IPOCBEUICHUs, COPMUPOBAHHOTO POCCUICKOTO HAITMOHAIBHOTO HCTOPHYECKOTO CO3HAHMUS.
[TpostBnstronui TOTOBHOCTH K 3amiuTe POAMHBI, CHOCOOHBINH apryMEHTHPOBAHO OTCTaWBaTh CYBEPCHHUTET M TOCTOMHCTBO Haponaa Poccum u Poccuiickoro rocynapcTsa, COXpaHATh U 3alIHUINATH
UCTOpUYECKyIO IpaBay. OpHEeHTUPOBAHHBIN Ha aKTHBHOE T'PaKIAHCKOE yJacTHe Ha OCHOBE YBa)KEHHUS 3aKOHA U MPABONOPAIKA, [IPAaB U CBOOO COTpaxIaH.

OCO3HAHHO U JIESATENFHO BBHIPKAIOIINI HENPHUATHE 000N TUCKPUMHHALIMK 10 COLMAJIbHBIM, HAIIMOHAIBHBIM, PACOBBIM, PEJIUTHO3HBIM MTPU3HAKAM, TPOSBICHUI SKCTpEMU3Ma, TEppOpHU3Ma,
KOPPYIILHH, aHTUTOCYJAPCTBEHHON JEATENbHOCTH.

OO0JagaronMi ONBITOM I'PaKAAHCKOI COLUAIBHO 3HAUUMOM JIEATEIbHOCTH (B YUEHHYECKOM CaMOYIPABJICHUH, BOJOHTEPCKOM JIBU)KEHHH, SKOJIOTHYECKHX, BOCHHO-TIATPHOTUYECKUX M JAPYTUX
00beIMHEHNUSIX, AKX, IPOrpaMMax).

IMaTpuoTnyeckoe BoCIUTAHUE

Bripaskaromnuii CBOIO HallMOHAJIBHYIO, STHUYECKYIO TIPHHAIJICKHOCTD, IPUBEP)KEHHOCTh K POJHOM KYJIBTYpe, II000Bb K CBOEMY HapO.Ly.
Co3Haromui NpIYacTHOCTh K MHOTOHAllMOHATIbHOMY Hapony Poccuiickoit deneparmu, Poccuiickomy OTeuecTByY, pOCCHMCKYIO KYJIbTYPHYIO HACHTUYHOCTb.

[MposiBnstronyii AESTENbHOE IEHHOCTHOE OTHOLIIEHHE K HICTOPHYECKOMY U KYJIbTYPHOMY HAaCJIEIUIO CBOETO M APYIMX HaponoB Poccuu, TpaanimsM, mpa3aHUKaM, MaMSITHHUKAM HapoOJOB,
IIPOKUBAIOLIUX B POJHOU cTpane — Poccuu.

[IposBnsronNil yBaskeHHE K COOTEUECTBEHHUKAM, MIPOKUBAIOIINM 3a PyOex oM, MOAepKUBAIOLIIHA UX MPaBa, 3al[UTy UX HHTEPECOB B COXPAaHEHUH POCCUHCKON KyIbTYPHOH HACHTHYHOCTH.

JlyXxoBHO-HpPaBCTBEHHOE BOCIIUTaHHE

[IposBnsronuil NPUBEPKEHHOCTh TPAIULIHMOHHBIM JTYXOBHO-HPABCTBEHHBIM IICHHOCTSIM, KyJIbType HapomoB Poccuu ¢ yd4eToM MHPOBO33PEHYECKOT0, HAI[MOHAJIBHOTO, KOH()ECCHOHAIBHOIO
CaMOOIIPEIEIICHHUS.

JlelCTBYIOIMK U OLIEHUBAIOIUI CBOE MOBEACHUE U IIOCTYIKY, NIOBEJEHUE U NOCTYIKU APYTUX JIFOJAEH C MO3ULUN TPAJULUOHHBIX POCCUICKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH U HOPM C
OCO3HaHMEM MOCIEACTBUIN MIOCTYIKOB, AESITEIBHO BBIPAXKAIOIUI HENPUATHE AHTUTYMAaHHBIX M aCOLUANIBHBIX TOCTYNKOB, IOBEACHUS, IPOTUBOPEYAIIUX 3TUM LIEHHOCTSIM.

[MposiBisironuii yBakeHHE K )KU3HH U JOCTOMHCTBY KaXK/I0TO YeJI0BeKa, CBOOO0JIe MUPOBO33PEHUECKOT0 BEIOOPA U CaMOOIIPEACIICHUs, K IIPEICTABUTEISIM Pa3IMuHbIX ITHUYECKUX TPYIIIL, PEIUTHii
HapoJ0B Poccny, MX HaIlMOHAIbHOMY JOCTOMHCTBY M PEIMTHO3HBIM YYBCTBAM C Y4E€TOM COONIOACHHUSI KOHCTUTYIIMOHHBIX TIPaB M CBOOO BCEX IpakAaH.

[Monnmaromuii U JEATENIbHO BBIPAKAIOIINNA EHHOCTh MEXPETUTHO3HOTO, MEKHAIMOHAILHOTO COTJIACHS JIIOJIeH, HapoloB B PoccuH, CMOCOOHBIH BECTH JHMANIOT C JIFOJBMH Pa3HBIX
HAIIMOHAJIBFHOCTEH, PETMTHO3HON MPUHAIICKHOCTH, HAXOIUTh OOIIHE IETH U COTPYIHUYATH JUTS UX JOCTIDKCHHS.

OpHeHTHpOBaHHBIﬁ Ha CO31aHuc yCTOﬁ‘IHBOﬁ CEMbU Ha OCHOBEC pOCCHfICKPIX TpaAUIIUOHHBIX CeMEHHBIX HCHHOCTeﬁ; IIOHUMaHHH 6paKa KaK COr03a MY’KYHMHBI 1 JKCHIIUHBI 1JId CO3/1aHNA CEMbU,
POXKACHUA U BOCIIMTAHUA B CEMBE }IeTeﬁ; HECTIPUATHUA HACUIINA B CEMBE, yX04a OT pOJlI/ITeHBCKOFI OTBCTCTBCHHOCTH.

Ob6namatoniii cHOpPMUPOBAHHBIMH IIPEACTABICHUAMH O IIEHHOCTH M 3HAUYEHHHM B OTCYECTBEHHOW W MHPOBOH KyIbTYpe S3BIKOB M JHTEpaTyphl HapoIoB Poccuu, IeMOHCTPHPYIOLIHHA
YCTOWYUBBIN HHTEPEC K YTEHUIO KAK CPEJICTBY MO3HAHUS OTEUECTBEHHONW U MUPOBOM JyXOBHOU KYJIbTYPBI.

JcTeTHYECKOe BOCIUTAHNE
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Beipaxaromuii moHMMaH!e IIEHHOCTH OTEYECTBCHHOTO U MHPOBOTO HCKYCCTBA, POCCHICKOTO U MHPOBOTO XYI0KECTBEHHOTO HACIICIHS.

[MposiBASIFOLIHI BOCIPUUMYUBOCTD K Pa3HBIM BHJIaM HUCKYCCTBA, TIOHUMAHUE IMOIMOHAILHOTO BO3JCHCTBHS MCKYCCTBA, €r0 BIUSHUS HA MOBEJCHHUE JIIOJICH, YMEIOIUA KPUTHIECKH OLIEHUBATH
9TO BIMSIHHE.

[MposBASIFOMIHIA TIOHUMAHUE XYI0KECTBEHHOM KYIBTYPhI KAK CPEACTBA KOMMYHHUKAIIMU U CAMOBBIPAKEHUSI B COBPEMEHHOM OOIIECTBE, 3HAUEHHE HPABCTBEHHBIX HOPM, ICHHOCTEH, TPAAUIHiA B
HCKYCCTBE.

OpHEHTHPOBAHHBIN HA OCO3HAHHOE TBOPYECKOE CAMOBBIPAXKCHHE, PCATH3AINI0 TBOPYECKUX CIIOCOOHOCTEH B PasHBIX BHIAX HCKYCCTBA C YUETOM POCCHMCKHX TPaJIUIIMOHHBIX JTyXOBHBIX U
HPABCTBEHHBIX [[CHHOCTEH, Ha 3CTETUYECKOEC 00YCTPONUCTBO COOCTBEHHOTO OBITA.

Duznyeckoe BocnuTanne, GopMUPOBaAHNE KYJIbTYPHI 310POBbSI H YMOIMOHAJIBLHOT0 0JIATONOJTYYHsl

[TonnMaromuii ¥ BBIpaXKAIOIIKI B NPAKTHYECKOH JESTENBHOCTH LIEHHOCTh KHM3HH, 3710pPOBbsl U 0€30IAaCHOCTH, 3HAYCHHE JIMYHBIX YCHIIMH B COXPaHEHHHM M YKPEIUICHHH CBOETO 37I0pPOBbS H
3I0pOBbs APyTUX Moaeil. CoOaroatomuii IpaBuiIa JIMYHON U OOIIECTBEHHONW O€30MaCHOCTH, B TOM YHCIIe O€30ITacHOTO MOBEACHUS B HH()OPMAIIOHHOH cpere.

Brlpakaronuii Ha NpakTHKe YCTaHOBKY Ha 37I0pOBBIM 00pa3 HM3HM (340pOBOE IHMTaHUE, COOJIOJICHWE THIHMEHBI, PEXUM 3aHSATUH U OTAbIXa, (U3MYECKYI0 aKTUBHOCTB), CTPEMIICHHE K
(U3MIEeCKOMY COBEPIICHCTBOBAHUIO, COOJIOTAOMIHIA U IIPOTIAaraHANP YOI Oe30TIacHBIN U 37I0POBBIH 00pa3 KU3HH.

[MposiBnstronuii co3HaTEIbHOE U 0O0CHOBAaHHOE HENPUITHE BPEAHBIX MPHUBBIUECK (KYypEeHHsl, YIIOTPEOJICHHS alKOTOJIs, HAPKOTHKOB, JIFOOBIX ()OPM 3aBUCHMOCTEN), ECTPYKTUBHOTO NOBE/ICHHUS B
oOmecTBe 1 U(POBOI cpezie, TIOHNMaHNE UX Bpeaa Tt (U3NIECKOTO U IICUXUYECKOTO 3/I0POBBSL.

JleMOHCTpPHUPYIOINIT HaBBIKK PE(IEKCHH CBOETO COCTOSHUS ((PU3MIECKOTO, SMOIHOHAIBHOTO, ICHXO0JIOTHIECKOT0), COCTOSHUS APYTHX JIOJCH C TOYKH 3pEHUsS] OE30IMaCHOCTH, CO3HATEIHHOTO
yIipaBJICHUS CBOMM 5MOIMOHAJIbHBIM COCTOSAHHUEM, paSBI/IBaIOIlII/Iﬁ CIIOCOOHOCTH aallITUPOBATHECA K CTPECCOBBIM CHUTyallsIM B O6IJ.[CHI/II/I, B pa3HbIX KOJIJICKTUBAX, K MCHAKOMIUMCA YCJIOBUAM
(coumanbHBIM, HH(POPMAIIMOHHBIM, IPUPOTHBIM).

TpyaoBoe BocnuTanue

YBaxkaoumii Tpya, pe3yibTaThl TPyJa, TPYJIOBble M NPO(ECCHOHATBHBIC JOCTHIKEHHS CBOMX 3€MIISIKOB, MX BKJIAJ B Pa3BUTHE CBOETO IMOCENEHHS, Kpas, CTPaHbl, TPYAOBBIC AOCTHXKCHHS
pOCCHICKOT0 Hapoaa.

[MposiBnsironuii CIOCOOHOCTh K TBOPYECKOMY CO3UIATEIBHOMY COLMAIBHO 3HAYMMOMY TPYAY B JOCTYIHBIX MO BO3PACTy COLMANBHO-TPYIOBBIX POJISIX, B TOM YHCJE MPEANPHHUMATEIbCKOI
JIESITENIFHOCTH B YCIIOBHUSIX CAMO3aHATOCTH WJIN HAEMHOTO TPYAa.

VYuacTByOUMHA B COLHUAJIBHO 3HAYMMOW TPYNOBOW JEATENBHOCTH PAa3HOTO BHUIA B CeMbe, 00IIe00pa3oBaTEeNbHOW OpraHM3alllK, CBOEH MECTHOCTH, B TOM YHCIE OIUIAYMBAEMOM TpYJC B
KaHHUKYJIIPHBIE TIEPHOJIBI, C YIETOM COOIOAECHHUS 3aKOHOIaTEIbCTBA.

Bripaskaronuii 0CO3HaHHYIO TOTOBHOCTh K IOJYYEHHIO Npo(deccHnoHaIbHOTO 00pa3oBaHusl, K HEIPEPHIBHOMY 00pa30BaHHIO B TEUEHHE JKM3HHM KaK YCIJIOBUIO YCIICIIHON NMPOQecCHOHATBHON U
0OIIIECTBEHHOH 1S TETBHOCTH.

[Monnmaromuii cnenuduky TPyLOBOH HEATEIHLHOCTH, PETYIMPOBAHUS TPYIOBBIX OTHOLICHWH, caM000pa3oBaHHsI W INPOQPECCHOHATHHOW CaMOINOATOTOBKA B HH(OPMAIIMOHHOM
BBICOKOTCXHOJIOTHYCCKOM 06IJ_ICCTB6, TOTOBBIH YUYUTHCA U TPYAUTHCSI B COBPEMCHHOM O6H_ICCTB6.

OpueHTHPOBaHHBIN Ha OCO3HAHHBINA BBIOODP cepbl mpodeccnoHambHON TPYA0BOI IEATENLHOCTH B POCCUIICKOM OOIIECTBE C YUETOM JIMYHBIX JKU3HEHHBIX IUIAHOB, HOTPEOHOCTEH CBOCH CeMbH,
obmiecTna.

IKOJOrHYECKOe BOCITUTAHHE

JemoHCTpUpyrOmUii B MOBENCHUN CHOPMHUPOBAHHOCTh IKOJIOTHUECKONW KYJIBTYphl Ha OCHOBE NMOHHUMAHHUS BIMSIHHS COIIMATBHO-3KOHOMHUYECKHX MPOIIECCOB HA MPHPOIY, B TOM YHCIE Ha
J100aTbHOM YPOBHE, OTBETCTBEHHOCTh 3a JCWCTBHS B IPUPOJHON Cpeie.

Bripaxaromuii 1esrenpHOe HEMPUSTUE ACHCTBUN, TPUHOCSIIMX Bpe IPUPOJIE.
[Tpumensromuii 3HAHUS €CTECTBEHHBIX M COITMALHBIX HAYK JIJIsI pAa3yMHOT0, OEPEXITMBOTO MPUPOIOTIONH30BAHUS B OBITY, OOIIECTBEHHOM MTPOCTPAHCTBE.
Vmeromuii v pa3BUBAOINIUI OTIBIT SKOJIIOTHYECKU HAMIPABICHHOM, IPUPOJAOOXPAHHOM, pecypcocOeperaroniell AeaTeNbHOCTH, YYACTBYIOIIHIA B €r0 MPHOOPETCHUH APYTHMH JIFOIbMH.

HeHHOCTl/l HAYYHOI'0 MO3HAHUSA

JlesTepHO BBRIpaXKAIONIU MO3HABATEIBHBIC HHTEPECH! B Pa3HBIX MIPEIMETHBIX 00JIACTAX C yYETOM CBOMX HHTEPECOB, CIIOCOOHOCTEH, TOCTHKECHUH.

OO6naaronyii NpeICTaBIeHHEM O COBPEMEHHON HAyYHOH KapTHHE MHPA, JOCTIDKCHUAX HAYKH U TEXHUKH, apryMEHTHPOBAHO BBIPA)KAIOIINI TOHUMAaHHe 3HAYCHUS HAYKH B )KU3HH POCCHHCKOTO
obmiecTBa, odecrieueHNH ero 0€30MacHOCTH, TYMaHUTApPHOM, COLMAIFHO-I)KOHOMHYECKOM pa3BuTuH Poccun.
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JlemMoHCTpHUpYFONTHi HABBIKM KPUTHIESCKOTO MBIIIICHHUS, OIPEACIICHNS JOCTOBEPHON HAYYHOH WH(POPMAINY U KPUTHKH aHTHHAYYHBIX TPEICTaBICHUH.

PasBuBarommii u HpI/IMeHH}OH_[I/Iﬁ HaBbIKHA Ha6J’I}0,Z[eHI/IH, HAKOIUICHUA MW CHUCTEMaTHu3aluu Cl)aKTOB, OCMBICJICHHS OIIbITa B eCTeCTBeHHO-Hay‘{HOﬁ n FyMaHPITapHOﬁ o0acTsx II03HaHu,
HACCIIEI0BATEIIbCKOM IeATCIIbHOCTH.

JucnumnmHa cnocoOcTBYeT (popMHUPOBaHIIO IH(PPOBOH (KITFOUEBON) KOMICTEHITHH

Kog Hudposas (kawyeBass) KOMNETEHIUs
KK. 1 KomMyHukauus U Koonepanus B iu(poBoii cpene
KK. 4. Ynpasienue uHpopmanuei ¥ JTaHHBIMU
KK. S. Kputnueckoe MbliieHue B iu¢poBoii cpeae
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2. CTPYKTYPA M COJEPXAHUE YUYEBHOM JTACIUILTAHBI

2.1 O0beM JMCHUIJIMHBI M BBl Y4e0HOH padoThl

Bun yae6HO# paboTh

O0beM B yacax

O0bem 00pa3oBaTeJbHOM NPOrPpaMMbl Y4eOHOM THCIUTIINHbI 72
1. OcHOBHOe coiepKaHue 56
BT. Y.

TEOPETUIECKOE 00yICHUE 32
IIPAKTUYECKUE 3aHATUS 24
2. [IpodeccHoHaTbHO OPHEHTHPOBAHHOE CO/IEPKAHHNE 14
BT. ..

TEOPETHYECKOE 00yUeHHe 0
MPAKTUYECKHUE 3aHATHUS 14
[IpomexyrouHas attectauus (quddepeHInpoBaHHbIN 3a4€ET) 2
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2.2 TemaTnyeckuii MJIaH U cojiepKaHue Y4eOHOH TUCHUTLIUHBI
B/J1.05 ®usuka

HaumeHnoBaHue pa3aeiioB H Conepmalme yqeﬁnoro MartrepuaJja (OCHOBHOC H IIpO(l)eCCI/lOHaJIbHO-OpHeHTHpOBaHHOC), JIaﬁOpaTOprIe H O0LeM 4aCoB (l)opanyeMLIe
TEM MPAKTUYCCKUE 3aHATUS, leHKJla)]HOﬁ MOayJb (l'[pl/l HaJII/l‘-lI/II/I) KOMIICTCHIIUH
1 2 3 4
1 cemectp 34 u.: T-14 4., I13 - 20 4. (Bkaw4as [IOC 6 u.: T- 0 4., I13 - 6)
ba3oBblii MOaYJIb ¢ IPogecCHOHAIBHO-OPHEHTHPOBAHHBIM COAEpPKAHNEM
BBenenne I[IpakTHYecKue 3aHATHS 0/2
CrapToBasi AUArHOCTHKA - BXOJHOW KOHTPOJIb 3HaHUH 10 (usuke OK 03
PA3JIEJI 1. Du3uKa U METOIbl HAYYHOT0 MO3HAHMS 1/0
Tema 1.1. Coaep:xkanue yueOHOro MaTepHaJa 1 OK 01
®u3uKa ¥ METO/IbI Hayunble MeTO/IpI TO3HAHUS OKPY>KAOIIEr0 MHpA. OK 04
HAy4YHOT'O NTO3HAHUS Postb 9KcIiepuMeHTa 1 TEOPUH B MPOIiecce MO3HAHUS IPUPOJIbL. DKCIIEPUMEHT B (DH3HKE. OK 06
MonenupoBanne (GU3NIECKUX SBICHUH M TporieccoB. Hayunwie rumores3pl. Pu3nveckre 3aKOHBI U 1 KK'1
TeOpHH. ' paHuIIbl IPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB. IIpHHINMD COOTBETCTBUSL.
Ponms m mecro ¢usuku B (HOpMHpPOBaHUM COBPEMEHHON Hay4yHOH KapTHHBI MHpa, B TPaKTUUECKOU
JIeSITENHLHOCTH JTFOJICH
PA3JIEJI 2. Mexanuka 5/6
B T.4. [I0C 1 4.
(0/1)
Tema 2.1 Coaep:xanue y4e0HOro MaTepHaJa 1/2 OK 01
Kunemaruka Mexannueckoe apwkeHne. OTHOCHTEIBHOCTh, MeXxaHudeckoro nBmkenws. Cucrema orcdyéra. OK 02
Tpaextopusa. Ilepememienue, cKOpocTh (CpemHssl CKOPOCTb, MTHOBEHHas CKOPOCTb) M YCKOpPEHHE OK 04
MaTepUalbHOM TOYKH, HMX HIPOEKLMH Ha OCH CHCTeMbl KoopauHar. CIIOKeHHE NepeMELIeHUH u KK'5
CJIOKEHUE CKOPOCTEN. 1
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHUE.
I'paduky 3aBHCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, ¥ MEPEMEIICHHUs] MaTepHATbHOH TOUYKH OT
BpPEMEHH.
CBoOos1HOE TageHne. Y CKOpeHHe CBOOOIHOTO NaleHHS.
I[pakTnyeckne 3aHATHS 2
Perienue 3agay 2
Tema 2.2 Coaep:xanue yueOHOro MaTepuasa 2/2 OK 01
Junamuxa [Ipunuun otHocurensHocTH [Manunes. Ilepseiii 3akoH HeproToHa. MHEpUMANIBHBIE CUCTEMBI OTCYETA. OK 02
Macca tena. OK 04
Cuna. Ilpunnun cynepnosunuu cui. Bropoii 3akoH HeroToHa [y MaTepualbHON TOUKH. 1 OK 06
Tperuii 3akon HploTOHA /1J11 MaTEPUATIBHBIX TOYEK. KK'5
3akxoH BceMupHOTO TsiroteHusi. Cuia TspkecTu. [lepBast KocMudecKast CKOPOCTb.
Tpetnii 3akoH Hpl0TOHA /17151 MaTEpUATIBHBIX TOYEK. 1

3aKoH BCCMHUPHOTI'O TATOTCHHA. Cua TSHKSCTH. HCpBaH KOCMHUYCCKAA CKOPOCTh.
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Cuna ynpyroctu. 3akoH ['yka. Becrena.

Tpenue. Bunpl Tpenust (mokosi, ckoibxeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuna TpeHuUs
CKOJIBKEHUSI B crina TpeHus nokos. Koadduuuent tpenus. Cuna conpoTHUBICHUS PU ABKEHUU Tella
B KMJKOCTH WJIM Ta3e.

IIpakTHYecKue 3aHATHS 2
Pewenue 3amau 2
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia 2/2 OK 01
3aKOHBI COXpaHEHUS B WUmnynbc matepuanbHON TOUKHM (Tena), CUCTEMBl MaTepHAbHBIX TOYEK. VIMITyIbC CHITBI M U3MEHEHUE OK 02
MEXaHHKe UMIIYJIbCa Tea. 3aKOH COXPaHEHUsI UMIynbca. PeakTHBHOE IBIKEHHE. OK 04
PaGoTa cribl. MOIITHOCTH CHITBL. KK 4
Kunerndeckas sHeprusi MaTeprajIbHON TOUKH. 2
HOTCHHI/I&HI)HEIH OHEprusg TcCjia B 6JII/131/I IMOBECPXHOCTU 3eMin. HOTGHHI/I&HI)HI)IC N HC INOTCHIIMAJIbHBIC
CHJIBL.
3aKOH COXpaHEHUs] MEXaHUYECKON SHEPrUU.
IIpakTyeckue 3anaTus IIpodeccnoHaNIbHO-OPHEHTHPOBAHHOE COAEPKAHTE 1
TexHuueckue ycTpoWcTBa M NMPAKTUYECKOE NMPUMEHEHHE: BONOMET, KONEP, MPYKHUHHBIA MHCTOJNET,
JIBIDKECHHE PAKET
IIpakTHyeckne 3aHATHS 1
Pemenwne 3amau 1
PA3JIEJI 3. MoJekyasipaas (pu3MKa U TEPMOTUHAMHUKA 4/6
B T.4. [10OC 3 u.
(0/3)

Tema 3.1 Conep:xanue yueOHOro MaTepuaJia 1/2 OK 01
OCHOBBI MOJIEKYJISIPHO- OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KHHETHYECKOH TEOPUM W WX ONBITHOE OOOCHOBaHHE. OK 02
KHHETHYECKON TEOPUH bpoyHOBCKOE IBIKEHHE. OK 04

Mogenu cTpoeHHs Ta30B, KHUIKOCTEH U TBEPABIX TeNl U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX OK 06
MOJEIEH. 1

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. [lkana remneparyp Llenbcust.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETHUECKOH TEOPHH MJICAJIHOIO rasa.

AbcoioTHas TeMmieparypa Kak Mepa CpeJHel KMHEeTHYECKOH SHEPruH TEIUIOBOTO JBIKEHHS YacTHUI]

raza. [llxana Temnepatyp KenpBuHa.

IIpakTnyeckue 3ansiTus IlpodeccnoHalbHO-OPHEHTHPOBAHHOE COAEPKAHUE 1

TexHUUECKHE YCTPOICTBA M NPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp

IIpakTHYecKue 3aHATHS 1

Pemenue 3amau 1

Tema 3.2 Coaep:xanue y4eOHOro MaTepuasia 2/2 OK 01
OcHOBBI TEpMOJIMHAMMKH | TepMoMHAMUUeCKash CUCTeMa. BHYTpEHHSSI SHEPrusi TePMOJANHAMUYECKON CHUCTEMBbI U CIIOCOOBI €€ OK 02

HU3MEHEHMUSL. 2 OK 04
KosmuecTBo Temnotel M pabora. Bupl Temonepenayn: TEILIONPOBOAHOCTh, KOHBEKLHS, M3JyUYECHHUE. OK 06
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VY nenbHas TEINIOEMKOCTE BEIISCTBA.

HepBBIﬁ 3aKOH TCPMOJWHAMUKH. HpI/IMCHCHI/IC OEepBOro 3akKkOHa TCPMOAHMHAMHUKU K H3O0IIPOLCCCaAM.
BTOpOfI 3daKOH TCPMOJNHAMMKHU.

Terossle MamuHbL. [IpuHIMIBT ASHCTBUSA TETUIOBBIX MamuH. [IpeoOpa3oBaHms SHEPTHH B TEIIOBBIX
MamuHax. KoapdurmenT mone3noro 1ecTByS TEIUTOBOW MAIIWHEIL.

IIpakTryeckue 3anaTus IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHTE

DKOJIOTUYECKHE HpO6J’IeMBI TCIUIOOHCPTCTUKHU. Texuuueckue YCTpOﬁCTBa U TMPAKTHUYICCKOC
IMPUMCHCHHUE: ABUTATC/Ib BHYTPEHHET'O CropaHus, OBITOBOM XOJOJUIBHUK, KOHAUIIHOHED

IIpakTH4yecKne 3aHATUSA

Pemenue 3agau

OK 07
KK'1

Tema 3.3

ArperaTHbBIE COCTOSHHS
BelecTBa. Pa3oBbie

MIEePEXObI

Conep:xanue yueOHOro MaTepuaJia

1/2

[Tapoob6pazoBanue u koHneHcauus. Vcnapenue u kunenue. AGCOIIOTHAsE U OTHOCUTENbHAS BIaKHOCTb
Bo3ayxa. HachlmeHHsli nap. 3aBUCHMOCTh TEMIEPATYpPhbl KMIIEHHS OT IaBJICHUSI.

Teépaoe teno. Kpucraimyeckue u amopdHble Tena.

Kunxue kpuctamisl. CoBpeMeHHble MaTepHaibl. [InaBneHne u KpucTaiM3anus. YAeabHas TeIuioTa
mnapieHus. CyOaumariust.

IIpakTuyeckue 3ansaTus [IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIEPIKAHUE

TexHuueckue ycTpoicTBAa M NPAKTHUECKOE NPUMEHEHHE: TUTPOMETPUIICUXPOMETP, KaJOPHUMETP,
TEXHOJIOTHH MOJyYEHHs] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIe HAHOMAaTepHaJIOB, U HAHOTEXHOJOTHHU

IIpakTHYecKue 3aHATHS

Pemenne 3amau

OK 01
OK 02
OK 04

PA3JIEJI 4.

DJIeKTPOAMHAMHUKA

4/6
B T.4. [1IOC 2 4.
(0/2)

Tema 4.1

SHGKTpOCTaTI/IKa

Conep:xanue yueOHOro MaTepuaJa

2/2

OnexkTpuzauus Tesl. OJJeKTpUuYecKuid 3apsa. JlBa BHIA 3IEKTpUYECKUX 3apsiioB. llpoBoaHukw,
JM3JIEKTPUKH U TTOJIYIPOBOJIHUKH. 3aKOH COXPaHEHHMS SJIEKTPUUECKOTO 3apsa.

Bsaumogeiictsue 3apsaoB. 3akoH Kynona. TodeuHslit 37eKTpuyecKuil 3aps.

OnekTpudyeckoe mojie.  Hampsok€HHOCTH — dyiekTpudeckoro  moyst.  Jluaum
ANEKTPUIECKOTO TOJISI.

HaIpsHKEHHOCTH

JusnekTpuyeckas NpoHUIaeMocThb. DnekTpoéMKkocTs. KonneHcarop.

OK 01
OK 02
OK 04
OK 06
KK'5

IIpakTyeckue 3anaTus IlpodeccnoHaTbHO-OPHEHTHPOBAHHOE COAEPKAHIE

Texnuyeckue  ycTpoiicTBa W NPAKTUYECKOE  NPUMEHEHHE:  AJIEKTPOCKOI,  3JIEKTPOMETP,
IEKTPOCTATHUECKAs! 3AIUTA, 3a3€MJIEHUE 3JIEKTPOIIPUOOPOB, KOHIEHCATOP, KOIUPOBAJIBHBIN allapar,
CTPYHHBII IPUHTEP

IIpakTHYecKue 3aHATHS

Pemenue 3agau

Tema 4.2
ITocTostHHBIN

Coaep:xanue yueOHOro MaTepuaJa

212

BHCKTPI/IIICCKI/If/'I TOK. YCJIOBHS CyIICCTBOBAHUSA JJICKTPUYICCKOr'0 TOKA. Hcrounuku Toka. Cuia Toka.

OK 01
OK 02

16




anekTpudeckuii Tok. Toku | IloctossHHEIN TOK. Hampsbkenue. OK 04
B Pa3IMYHBIX Cpenax 3akon OMa 1S y9acTKa [enH. OK 06
Pabora anexrpuueckoro Toka. 3akoH Jxkoyns—JIena. MoITHOCTh 3JCKTPUYSCKOTO TOKA. KK 4
DneKTpoHHAas MPOBOAMMOCTH TBEPIBIX METAJUIOB. 3aBUCHMOCTh COMTPOTHBIICHHUS] METAJIOB
[TomynpoBoaankwn. [1oTyTIpoBOTHUKOBEIE IPHOOPEI.
IIpakTryeckue 3anaTus IlpodeccnoHaNIbHO-0OPHEHTHPOBAHHOE COAEPKAHTE 1
Monnus. [Inasma. TexHuueckue ycTpoWCTBa M MPAKTUYECKOE NMPUMECHEHHUE: aMIIEpMETpP, BOJIbTMETP,
peocTaT, MCTOYHHKH TOKa, JJIEKTPOHATpPEeBATEIbHBIE MPUOOPHI, AIIEKTPOOCBETHTEIbHBIE MPHOOPHI,
TEPMOMETP COIPOTHBIICHHUS, BAKYYMHBIA JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, OTYIIPOBOTHUKOBBIT
JTNOJ, TAJIbBAHUKA
I[IpakTHYecKue 3aHATHS 1
Pemienue 3amau
KonTposbHas paboTa no npoijiecHHbIM TeMaM 2
Hroro 3a 1 cemectp 34(14/20)
2 cemectp 38 u.: T-18 u., 113 - 20 4. (Bkiatouasi [IOC 8 u.: T- 0 4., I13 - 8)
Paznen 4. DyekTpoaAMHAMMKA (NPOI0JIKEHUE) 214
B T.4. [10C 3 4.
(0/3)
Tema 4.3 Conep:xanue yuefOHOro MaTepuaJa 214 OK 01
MarnuTtHoe mnosJe. IToctosHHBIe MarHuThl. B3auMoielicTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE ToJie. OK 02
DNeKTpOMarHuTHas Bekxrop marHutHOM uHAykuuu. [IpuHOUI Cyneprno3WUMK MAarHUTHBIX Moyied. JIMHMM MarHuTHOU OK 04
HHIAYKIUS WHAYKIHU. KapTHHa JIMHUI MarHUTHON MHJYKIMH MOJIsl TOCTOSSHHBIX MAarHUTOB. OK 06
Cuna AMnepa, eé MOJyJIb M HaIpaBJIeHHeE. 2 KK'1
JIBmKeHne 3apsDKeHHOM YacTHUITHI B OJTHOPOTHOM MarHWTHOM TOJIE.
DNEeKTPOABIKYIIAS CHJIA WHIYKIWH. 3aKOH OJIIEKTpOMarHuTHOW wHAyknmn @Dapaznes. SBneHue
CaMOUHJYKIIMU. DJIEKTPOMAarHUTHOE TOJIE.
ITpodeccnoHaAIbHO-OPUEHTHPOBAHHOE COlCPKaHUE 3
TexHnyeckue ycTpOWCTBa W TMPAKTUYECKOE IPUMEHEHHE: IMOCTOSHHBIE MarHUTHI, 3JEKTPOMArHHUTHI,
AJIEKTPOJIBUTATEIh, YCKOPUTEIN DJIEMEHTAPHBIX YaCTHIl, HHIYKIIMOHHAS 1eYb
IIpakTHYecKue 3aHATHS 1
Penienue 3amau
PA3JIEJ 5. Kone6anusi 1 BOJTHBI 6/6
B T.4. [I0C 3 u.
(0/3)
Tema 5.1 Copepxanne yueOHOr0 MaTepHaJia 2/2 OK 01
MexaHn4deckue u KonebarenbHass cuctema. CBOOOIHBIE MEXaHMYECKHE KojicOaHusA. [apMoHuYeckwe KojeOaHus. OK 02
3NEKTPOMarHUTHBIE [lepuon, yactora, aMmmIuTyaa 1 (haza KoxeOaHHi. 2 OK 04
KoJ1e0aHus [TepeMeHHBII TOK. MOIIHOCTh NEPEMEHHOT'O TOKA OK 06
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IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COEPKAHME 1 OK 07
[IpousBoacTBo, mepenada M MOTpPeOIEHUE DICKTPHUECKONW HHEPTrHUH. DKOJOTMYECKUE DPUCKU TPU KK'5
MPOM3BOJCTBE AIEKTpodHepruu. KynbTypa HCHonbp30BaHus SJIEKTPOIHEPTHH B TIOBCETHEBHOM JKU3HH.
TexHuueckue yCTpPOMCTBA W IPAKTUUYECKOE IPUMEHEHUE: HIIEKTPUYECKUA 3BOHOK, TE€HEpaTop
MIEPEMEHHOTO TOKA, IMHUH AIEKTpoIepead
I[IpakTHYecKue 3aHATHS 1
Pewmenue 3ana4
Tema 5.2 Conep:xkaHue y4eGHOro MaTepuaJia 2/2 OK 02
Mexanudeckue u MexaHndeckie BOJHBI, ycioBus pacupocTpaHenus. [lepmon. CKopocTh pacmpocTpaHEeHHs W JITUHA OK 04
JJIEKTPOMATrHUTHLIE BOJIHEI | BosHBL Ilonepeunsie 1 mpomosibHble BONHBL MHTepdepenys n tnbpakins MeXaHUUeCKUX BOJH. OK 06
3Byk. CkopocTsb 3ByKa. [ poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa OK 07
CBoliCTBa AIIEKTPOMArHUTHBIX BOJH: OTpPaKEHHE, TPEIOMIICHHE, NONApH3anus, TUGPaKIHs, 2 KK 4
HHTEphEPSHITHS.
[lkama >MeKTPOMArHUTHBIX BOJH. [IprMeHEHHE OSJICKTPOMATHUTHBIX BOJH B TEXHUKE M OBITY.
[Mpunnuner  pagvocBsi3m  ©  TeleBUACHUS. Pamuornokanus. DIEKTPOMAarHWTHOE — 3arpsi3HEHHE
OKpY’KaIoLEH Cpebl.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lEePKaHUE 1
TexHuueckue  yCTpoWCTBA W MPAaKTUYECKOE MPUMEHEHHE:  My3bIKaJbHbIE  MHCTPYMEHTHI,
yIBTPa3ByKOBasi IUATHOCTUKA B TEXHUKE W MEOUIIMHE, pajap, paAHONPHEMHUK, TEIEBU30p, aHTCHHA,
tenedon, CBY-neup
IIpakTHYecKHe 3aHATHS 1
Pewenue 3amau 1
Tema 5.3 Coaep:xanue yueOHOro MaTepuaJa 2/2 OK 02
OnTuka I'eomerpuueckas onrtuka. [IpsiMonuHeliHOEe pacnpoCcTpaHeHHEe CBETa B OJHOPOAHOMU cpene. Jlyd cBera. OK 04
Otpaxenne cBeTa. 3aKOHbBI OTPaXKEHHsI CBETA. OK 06
IIpenomiieHue CBETA. 3aKOHBI IIPENTOMIICHHS CBETA. 2 KK 1
Hucnepcus ceera. CiaoxkHBIN cocTas Oenoro cera. L[BeT.
Bounnosast ontuka. MaTtepdepenius ceera. Korepentasie ucrounuku. [ossipusanys cera.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIEPKAHME 1
TexHnyeckue ycTpoOWCTBA M MPAKTUYECKOE NMPUMEHEHHUE: OYKH, JIyma, oToanmapar, MpoeKIIMOHHBIH
anmapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAsSI ONITHKA, TU(PAKIMOHHAS PEmETKA, TOISIPOUL
IIpakTHyeckne 3aHATHS 1
Pemenue 3amau 1
PA3AEJI 6. OcHOBBI cIeMAJIbHON Teopuu OTHOCUTeNAbHOCTH(HaNee—CTO) 2/0
Tema 6.1 Conep:xanue yueOHOro MaTepuasa 2 OK 02
OCHOBBI CITeITHATEHON I'paHnLIBl IPUMEHMMOCTH KJIACCUYECKON MEXAHUKH. OK 06
TEOPUH OTHOCUTENBHOCTH | [locTymaTel cnenuanbHOW TEOPUHM OTHOCHUTENBHOCTH: HWHBAapUAHTHOCTH MOJIYJS CKOPOCTH CBETa B 5 KK'5

BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHIITEHHA.

OHeprusi. W UMIYJIbC PENITUBUCTCKOW dYacTuIpl. CBS3p Macchl C DJHEPrHed M HMITYJbCOM
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PENSATUBUCTCKOM YacTHIIbI. DHEPTHs IOKOS

PA3JIEJ 7. KBanToBasi pusuka 6/6
B T.4. [10OC 2 4.
(0/2)
Tema 7.1 Cojaep:kaHue y4eOHOr0 MaTepHuajia 2/2 OK 01
OneMeHThI KBaHTOBOU ®otonsl. Popmyna [lnanka cBs3u 3Heprun (HOTOHA C €ro YACTOTOM. DHEprus U UMIyNbC HOTOHA. OK 02
OIITUKHU Otkpeitue u uccaegopanue horodddexra. OnbiTel A.I'. CtoneroBa. 3akonsl hoToddhdekTa. 2 OK 04
Jasnenue ceera. OnbiThl [1.H. JleOeaeBa. Xumuueckoe IeHCTBHIE CBETa. OK 06
IIpodeccrnoHaTbHO-OPHEHTHPOBAHHOE CO/lep:KaHne 1 KK 4
TexHuueckue ycTpoiicTBa M IPAaKTHUECKOE NPHUMEHEHHE: (OTOUIEMEHT, (POTOAATUMK, COJIHEUHAas!
Oarapesi, CBETOAMON
IIpakTHyeckne 3aHATHS 1
Pemenue 3agau 1
Tema 7.2 Coaep:xanue y4e0HOro MaTepHaJa 2/2 OK 01
Crpoenue aroma Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccestuuio a-uactuil. [Inanerapnas Mozmens aroma. OK 04
[Toctynats! bopa. 2 OK 06
BosnoBslecBoiicTBayacTHil. Bosablnebpoiiis. KopiycKyisspHO-BOJHOBOM Y aIH3M. KK 4
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlEePKaHUE 1
TexHuueckue ycTpoucTBa U MPaKTUYECKOE NPUMEHEHUE: CIIEKTPaIbHbIM aHaIN3
(cekTpocKoI), Jiazep, KBAHTOBHIN KOMIBIOTEP
IIpakTHyeckue 3aHIATHSA 1
Pemenue 3amay 1
Tema 7.3 Copaepxanne yueOHOr0 MaTepHaJia 212 OK 02
ATOMHOE S11pO OtkpeiTHe pammoakTuBHOCTH. OmbIThl Pesepdopna mo omnpeneneHuro cocraBa pajgHOaKTHBHOTO OK 04
M3ITYYCHHUS. OK 07
CaoiicTBa anbda-, 6eta-, raMMa-u3ayueHus. BiausHue painoakTHBHOCTH HA KUBBIE OPTaHHU3MBL. KK 1
['amMMma-n3nydeHue. 3aKOH pajiuo aKTUBHOTO pacmaja. SnepHble CHIIbL. 2
SAnepusiit peaktop. Tepmosinepusiii cunTte3. I[IpobmemMbl W TEPCHEKTUBBI SIIEPHON SHEPreTHKH.
JKOJIOTHYECKHE aCTIEKTHI IICPHON SHEPTeTHKH.
TexHuueckue yCTPOHCTBa M INPAaKTUYECKOE NPHUMEHEHHE: JO3MMETp, Kamepa BuibcoHa, snepHBIi
peakTop, aroMHasi bomba
IIpakTHyeckune 3aHATHS 2
Pewenue keiic-3amau
PA3JIEJI 8. DJieMeHThI ACTPOHOMHHU U ACTPOPU3UKH 2/2
Tema 8.1 Copepxanne yueOHOr0 MaTepHaJia 2/2
ONEeMEHTBI aCTPOHOMMHU M | DTaribl pa3BUTUsI acTpoHOMuUH. [IpHKIIaiHOE M MEPOBO33pPEHYECKOE 3HAUCHHE aCTPOHOMHH. OK 02
acTpou3NKu Bu 3Bé3mHoro Heba. Co3Besus, ipKre 3BE37p1, TUIAHETHI, HX BUUMOE JIBIDKCHHE. 9 OK 04
ConHeyHas cHcTeMa. OK 06
KK'1

Connne. ConneyHasi akTUBHOCTh. MicTounuk sHeprun ConHia u 3BE3/1.
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3BE3MbI, X OCHOBHBIC XapaKTEPUCTHKH. J[marpaMma «CHEKTpPaTbHBIA KJIaCC—CBETHMOCTEY». 3BE3IBI
[JIABHOM  MOCIEAOBATENIBHOCTH.  3aBUCUMOCTh  «MAacca—CBETUMOCTBY» O 3BE3A  IJIaBHOU
MTOCIIEJOBATENHHOCTH.

Buytpennee crpoenue 38€31. CoBpeMeHHbBIE TPEACTABICHIS O IPOUCXOKACHUN U 3BOFOIIH COHIIA U
3BE31. DTaIbl JKU3HH 3BE3]I.

Mineunsiit [lyrs—Hama "anaktuka. [Tonoxenue u npmwkenne Connna B ['anaktuke. THIIBI raJakTHK.

Bcenennas. Pacmupenne Bcenennoi. 3akon XabO6ma. Pasberanme ramaktuk. Teopust Bonbmioro
B3pbIBa. PeMKTOBOE M3ITydeHHE.

IIpakTHYecKHe 3aHATHS 2
Pewienue keiic-3anau
IIpome:kyTouHas arrecranus — B popMe q1udpdpepeHIMPOBAHHOIO 3a4€Ta 2
Hroro 3a 2 cemectp 38(18/20)
Bcero yacos 72(32/40)
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3. YCJOBHA PEAJIN3AIIMA TIPOTPAMMBbI YYEBHOM TUCIUIIINHBI

3.1. MaTepuajbHO-TEXHUYECKOE oOfecnieyeHue
Peanuzanus nporpaMMbl JUCHUIUIMHBL IPEAIIOIaracT HaTuanue
3.1.1 ydaeOHOro kabuHeTa bu3uKn

3.1.2 nabopaTopuu

3.1.3 3aia OuOIHNOTEKA;

YUTAJbHBIN 31 C BBIXOJIOM B c€Th MIHTEpHET.

3.1.5. Ob6opynoBanue yueOHOro KabuHeTa (1abopamopuu, MacmepcKoil, cmyouu) u padbouux Mecr:

Ne HaumeHoBaHuUsI 00bEKTOB M CPEJACTB MaTepPHAIbLHO-TEXHUYECKOI0 IIpumeyanus
obecrieyeHust
Kabuner maremaTuku u pusuku
1. | paGoumne mMecTa 1Mo KOJIMUYECTBY O0YUAIOMIUXCS 36
2. | pabodee MECTO yuuTes 1
3. | pabouas MenmoBast JOCKa 1
l. TexHuueckue cpeacTa 00y4eHuUs!
1. IlepcoHAIBHBIN KOMIIBIOTED 1
2. | Tenesusop 1
Il1. | 9xpaHHo-3BYKOBbIE I0COOUs (MOIYT ObITH B IN(POBOM BH]I€) |
1. | Buneodunsmsr:
Yyeobnbie GpubMbl 10 GpU3KKE (TEpMOAMHAMUKA, MEXaHHKa, aTOMHas (pr3uKa)
Buneoponuku ¢ onbiTaMu 10 OCHOBHBIM TEMaM Kypca
BugneoduibMmel o Temam «/Iuddysus», «TennoBeie ABUraTean
I11. | leuaTHble mocoOust
1. | Temarnyeckue Tabauupl no gusmke 10 — 11 kmace
2. [TopTpeThl yueHbIX (IEKTPOHHBINA BapHAHT)
IV | YueOHO-MeTOAHYeCKHE MATEPHAJIBI 110 AUCHHUILIMHE
1 Marepuassl 10 TEOPETUUECKOM YaCTH TUCIUILIMHBI (KOHCTIEKTHI JICKIIH) K
2 Marepuansl K MNPaKTUYECKUM 3aHATUSAM 10 JUCHMIUIMHE (pa3gaTO4YHBIN K
MaTepuan B BHJE KapTOYEK C 3aJaHUSAMHU II0 OCHOBHBIM TEMaM M paszeiiaM
Kypca)
3 Marepuassl o OpraHU3alUuu CaMOCTOATENbHOIN PaboThl (TECTHI 0 OCHOBHBIM K
TeMaM Kypca; KaueCTBEHHbIE 3a7jauu 10 (pu3uKe (3JEKTPOHHBIM BapHAHT))
4 KOMIUIEKTBI  KOHTPOJBHO-OLICHOYHBIX CPEACTB I IMPOMEXKYTOYHOM U K
WUTOTOBOM aTTECTalUU
5 YMK no ¢usmke
VI. | Moaeaun, MaKeThbI DI |
1. | AMnepmeTp AeMOHCTPallMOHHBIN
2. | BonbT™MeTp J€MOHCTPAIIMOHHBIH
3. | l'urpomerp ncuxpoMeTpudIecKuid
4. | Tlpubop ass 1EMOHCTPALIMN MHEPLIUU
5. | JluHaMoMeTp ABYHaANpaBJICHHBIN 1€MOHCTPAIIMOHHBIH

KoMmiiekTHOCTEH
1. lunamomeTp KpyIJIbId - 2 MT.
2. Monenb 0anku ¢ feneHusaMy - 1 mr.
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3. Kprouok 6anku - 2 mir.

4. IIpusma - 2 mr.

5. brnok - 2 mir.

6. Inomanka - 2 1mr.

7. CTepsKeHb ISl KPEIUICHUsI MAHOMETPa Ha IITaTUBE - 2 MIT.
8. PykoBOACTBO 10 dKCIUTyaTamuu - 1 mir.

9. Slmuk ynakoBO4HbIH - 1 1mT.

Nctounuk nutanust neMoHctpaiiionHbiil MI/{

Habop Tenexex JerkonoIBUKHBIX

MaHOMETp JKHJAKOCTHBIN

©|@|N|o

Habop nanodek no 3iaeKTpocTaTuke
KoMmjiekTHOCTH

[Tanouka crexisgaHas — 1 mT.

ITanouka nmnacrmaccoBasgs — 1 1mT.
JlockyT menka — 1 mir.

Jlockyt mexa — 1 miT.

PykoBoicTBO 1O 3KCcIUTYaTanuu — 1 1mr.

10.

Habop Ten paBHOTO 00beMa JIEMOHCTPAIIMOHHBIH

11.

Ha0op Tes1 paBHO# MacChl 1eMOHCTPAIIHOHHBIH

[lpenna3HaueH sl MPOBEICHHS OIBITOB IO OIPEICIICHUI0 U CPAaBHCHHIO
TUIOTHOCTH Pa3IMYHBIX MaTepHaloB.
HaGop conepxur 3 Tela U3 Pa3IMYHBIX MaTepHaioB. Tena MpencTaBiSIOT
c000M OPYCKH IIMJIMHIPUIECKON (POPMBI C KPIOYKOM Ha OJTHOM KOHIIE.

12.

[Tpubop nemonctpanuonHsiit mudposoit ITK1LI-3
KoMmuiekTHOCTD

1. TIKII-3 ocHOBHOI 0JIOK -1 1T

2. bnok nutanus - 1 wr.

3. Hyaer Y - 1 mwr.

4. OmnwucaHue, NacmopT, yKiajaka -1 k-T.

13.

KJI2-1 DnexktpoauHamuka
KoMmuiekTHOCTH

1. Ctena (HabopHoe mose) - 1

2. Croiika (151 yCTaHOBKH CTEeHJIA) - 2
3. KommiekT mosyneii B coctase ( 28 mT ):
Konresoii - 4

[Tpsimoii - 4

VYrnoBoii - 4

[TpuGopHsIii - 2

T-o0pa3Hslii - 2

Pesucrop 1 Om - 1

Pesuctop 5 Om - 1

Pesucrop 10 Om - 1

Pesuctop 20 Om - 1

Jlamma 6,3B 0,3A -1

Jlamma 220B 60BrT - 1

Kirou - 1

Knomka - 1

Huom - 1

Cserommopn - 1

Peoctat 10 Om - 1

Kongencarop - 1

4. ITpubop ConpoTuBieHUE MPOBOIHUKA - 1
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5.Cnupans (Huxpom) - 1

6. Ciupasib Ha KoJoike (cTansp) - 1

7. Tepmope3ucTop Ha Koynojke - 1

8. Kommuiekt kaberneii B cocraBe:

kabenp 80 cm 2 ; - 2

kabenb 50 cMm - 5

kabenpb 20 cM - 2

Ka0eJb ceTeBoil ¢ BUIKOI - 1

9. bnok nuranus BITH ¢ nacnoprom (BIT - pist KIAD-1M) - 1
10. Usmep. npeodpaszoBarens Ommerp ( R -metp) (x TIKII-3*) - 1
11. PykoBoacTBo

14.

KJI3-2 DnekTpomarueTusm
KoMmjieKkTHOCTh

. Pamxka ¢ oomoTkoii - 1

. Pamka ¢ 00MOTKOI#1 ¢ moamunHuKamMu - 1
. Pamka-nepxkarens - 1

. [lomrocHOM HAKOHEYHUK - 2

. MarHur K moJitoCHOMY HaKOHEYHHKY - 4
. Ikama - 1

. Crpenka npubopHas - 1

. Konnekrop - 1

. llleTkoxeprxkaTenb co meTKkamu - 1

10. Ykazaremnu - 2

11. ITatuB ¢ MPUHAIICKHOCTSIMH - 2

12. Dxpan npo3paunsbiii - 1

13. IIpoBosia coeTMHUTENBbHBIC, K-T - 1

14. Ctpenka MarHuTHas Ha MOJACTaBKe - 1
15. MarauT nokoBooOpa3HbIi - 1

16. Maraut 1moa0coBo# - 1

17. U3mep. npeobpazosarens [ansBanomerp G2 (x ITKI[-3) - 1
18. PykoBoacTso - 1

O 00 1 N DN B W —

15.

KJIK® KBanroBas ¢usnka

KoMmuiekTHOCTB

[TnHKOBas MIacTUHA

MenHas nuacTuHa

OnpaBa ¢ METAIIIMYECKON CETKOM

Ocgerturens B KOpIryce

BbicokoBOIBTHBIN ITpeoOpa3oBaTelib

Baxyymublii potoanement ®OVY-2 B kopmyce.
W3mepurenbHblii npeoOpa3oBatesns "Y cunuTens GoToToKa"
Wznyvarens ynbTpaduoneroBoro ceera OYDK-01y
ITpo3paunoe cTekio

Hab6op cBetodmibTpon

Monyib ¢ TOTEHIHOMETPOM

CoeauHuTEIBHBIE TPOBOIA

Kab6ens ¢ pazpemom ais [TKII-3

PyKOBOJCTBO 1O NPOBEACHUIO IEMOHCTpPALIUI

16.

Komnac xuakocTHbIN
TexHuvyeckHne XapaKTepUCTUKU:
["abGapuTHble pazmepsl 25x58X75 MMm.
Bec 150 T.

17.

KoMmmuiekT npoBoioB
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HabGop coeauHUTENbHBIX NPOBOAOB IpEAHA3HAYEH JJIs MCIOJIb30BaHUS Ha
7abopaToOpHbIX paboTax U MPaKTUYECKUX 3aHATHSIX TPU COCTABJICHUU
anekTpuueckux uernei. IlpoBon umeer ceuenue 1-1,5 MM U HaxoAuTCs B
npOoYHOH, THOKOI n3ossuu. KoHIbl MpoBo10B 0(OpMIICHBI IITEKEPaAMHU.
MakcuManbHO JOIYCTUMBIN TOK 4 A

Cocras:

ITpoBoxa muuo# 100 MM - 4 1mrT.

[IpoBoa myuHO#M 250 MM - 2 1mIT.

ITpoBoa ymuo#M 500 MM - 2 1uT.

18.

Marnaut U-00pa3Hblii 1a00paTOpHBIA
KommiekTHoCcTh

Marnaut U-o06pa3sbiii — 1 mir.
CranbHas miactuHa — 1 mr.

KopoOka ais xpanenust — 1 mr.
PykoBozicTBO 1O 3KcITyaTanuu — 1 mr.

19.

MarsuT noJIoCOBOM J1aO0paTOPHBIN
KoMmiekT nocraBkun
B KOMIUIEKT MOCTaBKH BXOJAT JBa MOJOCOBBIX MarHUTa.

20.

Habop rpy30B o MexaHuke

21.

ITpu6op Ilpasuno Jlenna

22.

IIpudop njist H3yYeHUs: TPACKTOPUH

YCTpoicTBO U TeXHUYECKHeE JaHHbIe pudopa.

B cocras npubopa BXoasrt:

Jlotok myrooOpa3Hblif ¢ METAIUTMUECKON 000iiMol moj cTpyOruny. B Bepxuei
yacTH JIOTKAa HMEETCsl OTBepCcTHE NoJ BUHT M4 ¢ GpacoHHOM TIOJOBKOA.
[Ton BUHT  3akuMaeTcss  Merauimyeckas [-oOpa3Has mojocka ¢ 28-
MUJUJIMMETPOBOI npope3bto. OHa CilyKUT AJis (PUKCALlUKU MECTa IycKa IIapHuKa
C JIOTKA IIPY TOBTOPEHUHU OIIBITOB, a TAKXKE JIJISl PEryJIMPOBAaHUS BbICOTHI ITyCKa.
[TpucnocoOneHre ¢ ONPOKUIBIBAIOIIMUMCA  CTEPIKHEM. OHo kpenurcs
C IOMOUIbIO BHMHTA C MOTailHOM TOJOBKOM M railku c (pacoHHOH TIOJOBKOI
B KOHIIE JIOTKA B CIIELIMATILHO MPEAYCMOTPEHHOM OTBEPCTHH.

Ortsec.

CrpyOuuna.

['-00pa3Hblil LIUTOK C YIPYTUMH IIACTUHAMH 11 OJTHOBPEMEHHOTO
cOpachIBaHMsI IIAPUKOB.

JIBa mapuka: CTalIbHOU U CTEKJISTHHBIN.

Kycouek mactuinHa.

Bce neranu npubopa pa3MelnieHbl B IEHOIUIACTOBOM KOPOOKe-YKIIaIKe.

23.

DJ1eKTPOCKONBbI (Mmapa)
B KOMILIEKT BXOJIAT JIBa DJICKTPOCKOIIA.

24.

Jladoparopublii Haoop MarneTusm

KommiekTHoCTh

Maruut ayroo0pasHslii ¢ 2-Mst skopsiMu —1 1.
Marsur KoJableBOH — 2 IIT.

Maraut nosocoBou — 2 mr.

Marsur Kpyriasii — 2 mrT.

Kommac yuennueckuit —1 mr.

MarnutHas crpenka — 1 mr.

IToncraBka ¢ uroaxou — 1 mr.

Tenexka J1erkonoIBUKHas —2 IIT.

Kene3Hslii MOPOIIOK B MPO3payHOi KOpoOKe —1 mIT.

. [1omaaka mojg MarHuThl ¢ OTBepCcTUeM — | miT.
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Habop pa3nuyHbIX MaTeprajIoB B yrakoBke — lmT.

25.

JlaGoparopubiii Ha0op TenJioBbie ABJIEHUS

B cocraB Habopa BXoa4T:

1. JIBe mpoOMpKHU pa3HON €MKOCTH U IJIACTMACCOBBIC MTOJICTAaBKH K HUM.

2. Kay4yykoBbie IpOOKH K TPOOHPKAM C OTBEPCTUSMHU.

3. [Ipo3paunble MOJIUITUIICHOBBIC TPYOOUKH (OHU BCTABIISIOTCS B IPOOKH).

4. TepMoMeTp >KUIKOCTHBIM C MPEAEIOM H3MEPEHHUs OT «-14» 1o «+ 60» °C
U ieHou nenenud 2°C.

5. CrepXHU: aNOMUHUEBBIN, JIATYHHBIM, IJ1IacTMAcCOBbI. OHU UMEIOT
OJINHAKOBbIE pPa3MepBhl.

6. KopobGouka c Ba3elMHOM, WM CMa3bIBAlOT MPOOKH ¥ MPHLEIUIAIOT
CIIUYKH WM TBO3JIUKH K CTEP)KHSM.

7. CTeapuHOBast cBeva.

8. Kopobka — ykinanka A pa3MelIeHHUs M XpaHEHHUS BCEX KOMIIOHEHTOB
Habopa. OJra ke KOpoOKa mpeaHa3zHadyeHa sl COOPKH SKCIepUMEHTAIBHBIX
YCTaHOBOK. Omna ocHareHa IBYMSI npoUIBLHBIMU CTOHMKaMH,
K Hell IPUKJIaJbIBAIOTCS CTPEJIKA, KOJIOK U JIBA BUHTA.

HaGop ocHamieH NHCbMEHHBIM PYKOBOJICTBOM C MOJPOOHBIM OMHCAaHHUEM
MPOBOIMMBIX OTBITOB.

26.

JlabopaTopHblii HA0Op DJIEKTPUYECTBO
KoMnjiekTHOCTh

1. JIBe yknaaKu ¢ KOHTAKTHBIMU NPYKUHAMM JIJIs1 TAIIbBAHUYECKUX
anemeHToB tuna "®Oununc", "Kogax" u np.

2. Tpu namnoydku Ha nmojcraBkax tuma -1,5 B - 0,25 A.

3. Tpu KHOTIOYHBIX BBIKITIOYATEIIS.

4. IToacTaBka co CelMAIbHBIMU KOHTAKTaMU sl IPOBEPKU MPOBOJIUMOCTH
BEIICCTB, U3TOTOBJICHHLIX B BHJIC IUIACTUH.

5. Karyiika co cbeMHBIM KEJIEe3HBIM CEPACYHUKOM (00ITOM).

6. [InacTuHbl U3 XKeCTH, OyMard v MIOTHOTO KapTOHA - BEIECTBA s
MPOBEPKU UX IEKTPOIPOBOJUMOCTH.

7. 1eBATh COEIMHUTEIBHBIX IMPOBOJIOB C JallKaMHi Ha KOHIIAX.

8. Kopobka-yknaaka, B KOTOpO# pa3MelleHbl Bce KOMITOHEHTHI Habopa

HaGop ocHarieH nucbMeHHBIM pYKOBOJICTBOM C MOJIPOOHBIM OTTMCAaHUEM
MIPOBOJIUMBIX OIIBITOB.

27.

JladopaTopublii Haoop U3onpouecchl B razax

B KOMIUIEKT BXOIAT:

IIaCTUKOBBIN cocynl (00bem 40 M) —1 mit.,

MEAMIMHCKUI MaHoMeTp — 1 wT.,

mmpui (o6sem 10 mit) ¢ oundpoBaHHON miKanol — 1 mrT.,

3aKUMEBI — 2 IIT.,

TPOWHUKH — 2 WIT.,

munHHas Tpyoka [IBX (BHyTpenHuil tnamerp4 mm, anusa 25 cm) — 1 mr.,
kopoTkue Tpyoku [IBX (BHyTpeHHuit nuamerp4 Mm, anuHa 4 cMm)— 4 wmr.,
PYKOBOJCTBO IO 3KCILTyaTauuu — 1 mr.

YcaoBHbIe 0003HAYECHHS

I — demoncmpayuonnwiii sx3emnisap (1 k3., Kpome cneyuarbHoO 02080PEHHBIX CyYAes),
K- noanviii komniexm (ucxo0s uz pearbHol HANOIHAEMOCIU SPYANbL),

D — xomnaexm Ons1 PpOHMAILHOU Ppabomuvl (MPUMEPHO 8 08A PA3A MeHblLe, YeM NOJHbIN KOMNIeKm, mo ecmb He menee |
9K3. Ha 08YX 00YHaOWuxcs);
I — xomniexm, HeobX0OUMbILL 0151 NPAKMUYECKOU pabomsl 8 2pYNNAX, HACYUMbIEAIOWUX NO HECKOIbKO obyuarowuxcs (6-7

9K3.).
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3.2. UudopmanmonHoe odecnevyeHue 00ydeHust
ITepedennb ncnob3yeMbIX y4eOHbIX H31aHuil, UHTepHeT-pecypcoB, 10NOJTHHUTEIbLHOM
JIMTEPATYPbI

OcHOBHBbIC NCTOYHHUKH

1. Aiizennon, A. E. ®usuka : yueOHHUK U MPAKTHKYM JUIsI CPEIHETO MPOPecCHOHATBHOTO
obpazoBanmsi/ A. E. Aiizention. — MockBa :  MsmarensctBo  [Opaiir, 2026.— 335c¢. —
(ITpoheccronansnoe oOpa3oBaHue).

2. benara, B. B. ®usuka : yueonuk jist CI1O / B. B. benara, 1. A. Jlomauenkos, 0. A.
[TanebpatieB. — Mockaa : [IpocBemienue, 2021. — 336 c.

3. BacwibeB, A. A. ®usuka. bazobiii ypoBeHb: 10—11 kimacchl : y4eOHUK 7151 CpPETHETO
obmiero obopazoBanus / A. A. Bacuibees, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3M., HCIp. U JIOM. —
Mocksa : M3natenscTtBo FOpaiit, 2026. — 211 c.

4, BacunweB, A. A. ®wusuka: ydyeOHOE MmocoOue g CpelHero MnpodeccrnoHaIbHOTO
obOpazoBanms / A. A. Bacunbses, B. E. ®denopos, JI. . XpamoB. — 2-¢ u3a., ucnp. u aomn. — MockBa :
WznarensctBo FOpaiit, 2026. — 211 c.

5. I'ennenmireiin, JI.O. ®@usuka (6a30Bbli U yrnyonéHHelid ypoBHH) (B 2 wyactsx). 10
kiacc. Y. 1 : yueonuk / JI.O. I'eanenmreiin, A.A. Bymarosa u np.; nox pea. B.A. OpinoBa. — 3-¢ usn.,
crep. — MockBa: bunom. Jlaboparopus 3uanmii, 2021. — 304 c., ui.

6. I'enpenmreiin, JI.O. @usnka (6a30BbIil 1 yriyOonéHHbIN ypoBHH) (B 2 yacTsx). 10 kiacc.
Y. 2 : yuebnuk / JI.O. I'ennenmureiin, A.A. bynarosa u np.; nozg pea. B.A. Opnosa. — 3-e u3f., cTep. —
Mocksa: bunom. Jlaboparopus 3nanwmii, 2021. — 239 c., nin.

7. I'ennenmreiin, JI.O. @usuka (6a30Bbli U yrnyOnéHHbId ypoBHH) (B 2 yacTsx). 11 kiacc.
Y. 1 : yuebnuk / JI.O. 'eanenmreiin, A.A. Bymarosa u np.; moxg pea. B.A. Oprnosa. — 3-¢ u3j., cTep. —
Mocksa: bunowm. JIabopatopus 3anuii, 2021. — 191 c., wi.

8. I'enpenmreiin, JI.O. ®usuka (6a30Bblil u yriryOnaéHHbIi ypoBHH) (B 2 yacTsx). 11 xmacc.
Y. 2 : yuebnuk / JI.D. I'ennenmreiin, JI.O. @u3uka (6a30BbIil 1 yriayOiaEHHBINA YPOBHH) (B 2 4acTAX).

10 xmacc. Y. 1 : yueonuk / JI.O. 'ennenmreiin, A.A. bymarosa u np.; mox pea. B.A. Oprnosa. — 3-¢
u31., ctep. — MockBa: bunowm. Jlabopatopus 3nanuii, 2021. — 304 c., ui.

9. I'ennenmreiin, JI.O. ®u3uka (6a30Bb1i 1 yrayO0in€HHbIN ypoBHHM) (B 2 yacTsx). 10 kiacc.
Y. 2 : yueOnuk / JI.O. I'ennenmreiin, A.A. bynarosa u ap.; noxa pen. B.A. Opnosa. — 3-e u3n., crep. —
Mocksa: bunom. Jlaboparopus 3nanwmii, 2021. — 239 c., uin.

10. I'ennenmrreiin, JI.O. ®u3uka (6a30Bbiit 1 yroyOia€HHBINH ypoBHM) (B 2 yacTax). 11 kiacc.
Y. 1 : yuebnuk / JI.O. I'eanenmureiin, A.A. Bymarosa u np.; mox pea. B.A. Oprnosa. — 3-e u3j., cTep. —
Mocksa: bunom. JIaboparopus 3nanumi, 2021. — 191 c., .

11. I'ennenmreiin, JI.O. ®u3uka (6a30Bb1i U yrinyOn€HHbIN ypoBHH) (B 2 yacTsx). 11 kiacc.
Y. 2 : yueOnuk / JI.O. I'ennenmreiin, A.A. bynarosa u np.; nox pea. B.A. Oprosa. — 3-e u3f.,
crep. — MockBa: bunom. JIabopartopus 3nanuii, 2021. — 206 c., un.

12. I'enpenmreiin, JI. 3. @usuka (B 2 yactax). bazossiit yposens / JI. O. ['ennenmTeiin, A.
A. bynarosa, . H. Kopuunbes, A. B. Komkuna ; nox penakuueit B. A. OpnoBa. — Mocksa :
BUHOM. JIa6oparopus 31anmii ; [Ipocsemenue, 2021. Y. 1. — 304 c.

13. I'ennenmreiin, JI. O. ®usuka (B 2 yactax). ba3ossiii yposens / JI. O. ['enaenmreiin, A.
A. bynaroBa, . H. Kopuunses, A. B. Komxkuna ; nox penakumein B. A. OpnoBa. — Mocksa :
BMHOM. Jla6opatopus 3uanuii ; [Ipocsemenne, 2021. Y. 2. — 328 c.

14. lopnau, B.B. ®wusuka. 3amaun, Tectel. MeToapl pemieHus : ydeOHoe mocodOue ams
cpenHero npodeccruoHanbHoro oopazosanus / B. B. 'opnau. — 2-e u3., nmepepad. u gon. — Mockasa :
WznatensctBo FOpaiit, 2026. — 343 c.

15. I'paués, A. B. ®usuka : yuebnuk ansa CIIO / A. B. I'paués, B. A. [loroxes, A. B.
CenusepcroB. — MockBa : BEHTAHA-TPA® ; MpoceeweHune, 2020. — 448 c.

16. KacesiHoB, B. A. ®usuka. ba3oBslii u yrny0n€énnslii ypoBHu : yuebnuk 1 CI1O / B. A.
KacesitnoB. — Mocksa : [IPO®DA ; Ilpocsemenue, 2022. — 464 c.
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17. [MypsieBa, H. C. ®usuka. ba3oseiit yposens : yueouuk mis CITO / H. C. Ilypsimesa [
u 1p.]. — Mockaa : [Ipocsemienue, 2023. — 320 c.

18. [TypeimieBa, H. C. ®usuka. ba3oBwiii ypoBeHb. [IpakTHKyMm Mo penieHuro 3agay :
yuebnoe nocooue s CITO / H. C. Iypseimesa [ u ap.]. — Mocksa : [Ipocsernienue, 2023. — 176 c.
19. Par6uns, E. O. ®usuka. ba3oBbiii ypoBeHb : ydeOHOe mocoOue Juisi MEAUITUHCKHX

komemxkeir (CIIO) / E. O. ParOunb, A. A. AnocoB, H. A. KonrapoB. — Mocksa : IIpocsemenue,
2022. — 288 c.

20. Ponnono, B.H. ®wusuka nans KoJuleKew : ydeOHOe TMocoOue [Uisi CPeTHETO
npodeccuonaibHoro obpaszosanus / B. H. PomnonoB. — Mocksa : U3gatensctBo FOpaiit, 2026. —
202 c.

21. ®dusuka: 10 xmacc: 6a30BbIi ypoBeHb : yueOHuk / I'. S. Mskumes, M. A. Ilerposa, C.
B. Crenanos [u np.]. — 4-e uzn. — Mocksa : [IpocBemenue, 2022. — 402 c.

22. ®dusmka: 11 xmacc: 6a30BwIid ypoBeHb : yueOHUK / I'. SI. Msakumes, M. A. Iletposa, O.
C. Yronbaukos [u ap.]. — 4-e u3n. — Mocksa : [Ipocsemenne, 2022. — 482 c.

JlonoTHUTeIbHbIE HCTOYHUKU:

1. bobGommna, C.b. ®wusuka. TemmoBble mpouecchl: ydeOHOE TocoOue JUIsi CPEeaHEro
npodeccuonansHoro obpazoanusi/ C.b. bob6ommna, I'.H. M3maiinoB.— 2-¢ u3a., Ucmp. U JOIML.—
Mocksa: UznatenscrBo FOpaiit, 2026.— 118c.— (IIpodeccuonansnoe obpazoBaHue).

2. I'openos, A.A. EcrecTBo3Hanue: yueOHOE MOCOOHE ISl CpeHero mpodeccuoHanbHOTro
obpazoBanus/ A.A. I'openoB.— 4-e uzn., nepepad. u gon.— Mocksa: U3aarensctBo FOpaiit, 2026.—
355¢c.— (Ilpodeccronansuoe oOpazoBaHue).

3. Mskuies, I'. SI. ®usuka. Yrinyonéunoe uzyuenue. Mexanuka / I'. SI. Msxkumes, A. 3.
CunsikoB. — Mocksa : JIPODA ; Ilpocsemenue, 2022. — 352 c.
4. Mskumes, I'. 5. ®usuka. YrinybnénHoe wusydyenue. MomnekymnspHas ¢(uznka u

tepmoguHamuka / I'. 5. Msakumes, A. 3. CuaskoB. — Mocksa : JIPO®DA ; Ilpocsemenune, 2022, —
272 c.

o. Mskumes, I'. . ®umsuka. YrayonéHnoe wusydenue. OnekrponuHamuika / [ .
Mskuies, A. 3. CunsikoB. — Mocksa : JIPODA ; [Ipocsemenue, 2023. — 384 c.

6. Mskumes, I'. f. ®usuka. YrnyonénHoe usyuenue. KoneGanus u Bosmbl / I'. S
Mskumes, A. 3. CunsikoB. — Mocksa : [IPO®DA ; IIpocsemenue, 2023. — 240 c.

1. CypukoB, B.B. EcrectBo3nanume: ¢usuka: ydeOHOe mocoOue is CpeaHEro
npodeccuonansHoro oopazosanus/ B.B. CypukoB.— 6-e u3z., ucnp. u gon.— Mocksa: M3aareascTBo
IOpaiit, 2026.— 143¢c.— (IIpodeccronanbroe 00pa3oBaHue).

8. CmupnoBa, M.C. EcrectBo3HaHue: y4eOHMK H TPAKTUKyM ISl CPEIHEro
npodeccronanbHoro oopazoBanust/ M.C. CmupaoBa, M.B. Boponenko, T.M. CMupHOBa.— 2-€ M31.—
Mocksa: U3natensctBo FOpaiit, 2026.— 330c.— (IIpodeccuonansHoe o6pazoBaHue).

9. Tpodumona, T. U. Kparkuit kypc ¢pusuku ¢ npumepamu peuieHus 97 3anad : yueOHoe
nocobue / T. Y. TpodumoBa. — Mocksa : KnoPyc, 2024. — 256 c.

HNuTepHeT-pecypcnl

1. Actpodusuueckuii nopran: cait. — URL: http://www.afportal.ru/

2. Enpkun  B.®.  3anumarenbHas  ¢u3Mka B BOOpocax M OTBETax -
URL:http://elkin52.narod.ru.

3. 3anumarenbHas pusuka: caiit - URL: http://www.afportal.ru/catalogue/phys/3

4. Karamor yueGHBIX ccbuloOKk 1O ¢usnke U  actpoHomuu: caiit - URL:

http://www.afportal.ru/catalogue

5. Kadbenpa wu maboparopus ¢usuku MHUOO (MockoBckuit HucTuTyT OTKPBITOTO
OopasoBanus): cait — URL: http:// www.fizkaf.narod.ru

6. Knaccuas ¢usuka. [Tomymnspro o ¢pusuke. — URL: http://class-fizika.narod.ru.
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7. ®dusmka: 10 kmacc: yuyeOHHMK 0a30BbIii ypoBeHb: u3manue B pdf-popmare / T4
Mskuwes, M.A. IlerpoBa, C.B. Crenanos u ap. — 4-e usn., crep. - Mocksa: [Ipocsemenue, 2022. —
399, c.: un. - URL: https://znanium.com/read?1d=432698

8. dwusuka B nenom: cat. - URL: http://www.phyzika.ru/

9. [IkonbHas GusmKa s yauTenei u yueHukoB: caiit. — URL: http://www.alsak.ru

3.3. Ycj10BUSA OpraHu3anuu y4eOHOro nmpouecca

VY4yeOHas NUCHHMIUIMHA C IEJIbI0 O00ECIeYeHHs JOCTYIMHOCTH OOpa30BaHMS, IMOBBIIICHUS €ro
KauecTBa MOXET OBbITh peaii30BaHa C MPUMEHEHHUEM TEXHOJOTUH JHUCTAaHIIMOHHOTO, 3JIEKTPOHHOTO U
cMmemmanHoro ooydenus (naiee - JJOT, 50, CO).

DneKTpoHHOEe O0y4YeHHE W JUCTAHLMOHHBbIE 00pa3oBaTelIbHbIE TEXHOJOTHUU HCHOJIB3YIOTCS B
JOMIOJTHEHHE K OCHOBHOMY Y4eOHOMY IMpOLECCy JJIs:

- OpraHM3alii CaMOCTOSITeNbHOM paboThl oOyuaromuxcst (MpeocTaBICHHE MaTepuaioB B
AJIEKTPOHHON (opMmMe [JIsi CaMONOATOTOBKM; OOECIEYeHHE MOJIrOTOBKH K MPAKTUYECKUM U
71a60pPaTOPHBIM 3aHATHUSAM, OPTaHU3aLHSI BO3MOKHOCTH CAMOTECTUPOBAHUS U JIp.);

- NIPOBEJICHUSI KOHCYJIbTAIMM C MCIOJb30BAHUEM PA3JIMYHBIX CPEACTB OHJIAWH-B3aUMOJIEHCTBUS
B 3JIEKTPOHHO-UH(OpPMALIMOHHOW 00pa3zoBarenbHON cpene koutemxa (nanee — DMOC), Hanpumep,
BeOMHAPOB, (OPYMOB, 4aTOB;

- OpraHu3alyy TeKYIIEro U MPOMEKYTOYHOT'0 KOHTPOJISI 00YJarOIIUXCS U JIp.

CMmemanHOe 00y4YEeHHE PeaTn3yeTCs TOCPEICTBOM:

- OpraHu3allii CKBO3HOM CBsI3U ayUTOpHOU padoTsl ¢ paboToit B DMOC komnemxka;

- peryjaspHOro B3aUMOJACHCTBMSI IIpernojaBaTesss C OOydYaloIMMHUCSH C HCIHOJIb30BAaHUEM
texnoJsioruit 90 u J1O0T;

- OpraHM3aluy rPYNIoBoH yueOHou nearenbHocTy oOydaronmxcs B OMOC kosutemxka.

OCHOBHBIMU CpPEJICTBAMH, UCIIOJIb3YEMBIMH VISl pEaTU3aliK JaHHBIX TEXHOJIOTUH, SIBISIFOTCS:

- Cucrema noaaepxxku yueonoro mpouecca I'BIIOY "Kypranckuii nemarorndyeckuii Kowuiemk",
byukronupyromas Ha miargopme Moodle, pexum gocrymna: do.kpk.kss45.ru.

—OnexktponHas Oubmuoteka ['BIIOY «Kypranckuii mnemaroruueckuii  KOJUIEIK», PEKUM
noctyna: https://do.kpk.kss45.ru/course/index.php?categoryid=26

— Oo0pa3zoBatenbHas mwiardopma «tOpaifTy.

— be3zonacHoe mnpocTtpaHcTBO A obmieHus mno yuebe «Cdepym» B HAIMOHAIBHOM
Meccenpxepe MAX.

[Ipu mpoBeneHUN WHAMBUAYAIBHBIX IUCTAHIMOHHBIX 3aHATUNA M 3aHATHH B MajblX TpyIMIax
UCIOJIb3YIOTCS. HOYTOYKH C CEHCOPHBIM SKpPaHOM, IMO3BOJISIOLIME BBIMOJHATH JIIOObIE 3alucH Ha
9KpaHe C TMOMOIBI0 cTuiayca. s mNpoBeNeHMs OHJAMH-3aHATHH ¢ OonbIION aynuTopuen
oOyuarouxcst 000pyA0BaHbl KAOMHET OHJIAHH-00yUeHHUs U KOH(epeHII-3all.

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOI
T CHUTIINHBI

KoHTpons u  omeHka pe3yiabTaTOB  OCBOEHHUS  001eo0pa3oBaTeNbHOM — AMCLUIIIMHBI
pacKpbIBalOTCA 4epe3 JUCLUIUIMHAPHBIE DPE3yNbTaThl, HalpaBieHHble Ha (HOPMUpPOBAHHE OOLIUX
KOMITETEHIIHH [0 pa3jienaM U TeMaM cofepkaHus ydeOHOTro MaTtepHuaia.

[IpenogaBaTens OCYIIECTBISET KOHTPOJIb M OLEHKY B IPOLECCE MPOBEACHMS TEKYILErO
KOHTPOJISI B popMe MPaKTUUECKHUX, TA0OPATOPHBIX 3aHATUHN, BHIOJHEHHUS] MHAUBUAYAIbHbBIX 3aJaHHM,
TECTHUPOBaHUS, M TPOMEXKYTOYHOM arrectauuu B (opme auddepeHurpoBaHHOrO 3ayera
/TTPUJIOXKEHMUE 1/.

Obmasi/npodeccnonainuas Pa3znen/Tema Tun oeHOYHbIX MEPONPUATHH
KOMIIETCHUUSA
Pazgen 1. Temnr 1.1. - OLlIEHKa BBITTOJTHEHUS
OK 01 Paznen 2. Temur 2.1.,2.2.,2.3. JIOMAIITHUX padoT;
Paznen 3. Temsr 3.1.,3.2.,3.3. - OLIEHKA MPAaKTUYECKHX padoT
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Pasznen 4. Temn1 4.1.,4.2, 4.3
Pazgen 5. Temsr 5.1.,5.2.,5.3.
Paznen 7. Temsr 7.1,7.2

(pewenus Ka4eCTBEHHBIX,
pacy€THBIX 3aj/1a4);
- OIIEHKAa TECTOBEIX 3aJIaHMUI;

OK 02

Pazgen 2. Temnr 2.1.,2.2.,2.3.
Paspgen 3. Temsr 3.1.,3.2.,3.3.
Pasznen 4. Temr1 4.1.,4.2, 4.3
Pazgen 5. Temnr 5.1.,5.2.,5.3.
Pa3zgen 6. Temnr 6.1.

Paznen 7. Temnr 7.1,7.2
Paznen 8. Temnr 8.1

— YCTHBIH OIIPOC;

- (pOHTANBHBIN OIPOC;

- OIIEHKAa KOHTPOJIbHBIX paboT;
- OIICHKa BBITIOJTHCHHU S
1abopaTOpHBIX padoT;

- OIICHKA MPaKTUYECKUX PadoT
(pemenus KaueCTBEHHBIX,
pacy€THBIX 3aj1a4);

- OILIEHKa TeCTOBBIX 3aJaHUK;

- HaONIOJIGCHWE W  OIICHKa
nporecca u pE3yNIbTaTOB
BBINIOJIHCHUSA 3aJJaHuH,
TpeOyrommX UCIIOJIb30BaHUS
WH(POPMAITMOHHBIX TEXHOJOTHA.
- HUCMOJb30BAaHUE AIIEKTPOHHBIX
UCTOYHHUKOB.

- TEeKYIIM KOHTPOIb B (opMe:
MNOJITOTOBKA  COOOIICHHH |
IIPE3ECHTALNMN.

- OTKpBITHIE 3aIUTHI
IPOEKTHBIX padoT

OK 03

Benenue

Paszgen 1. Temnr 1.1.

Pasznen 2. Temnr 2.1.,2.2.,2.3.
Pazgen 3. Temnr 3.1.,3.2.,3.3.
Pasmen 4. Tems1 4.1.,4.2., 4.3
Pazpgen 5. Temsr 5.1.,5.2.,5.3.
Pasnen 6. Temer! 6.1.

Pazgen 7. Temnr 7.1,7.2
Pasnen 8. Temsr 8.1

— YCTHBIH OIpOC;

- (pOHTaANBHBIN OMPOC;

- OIICHKA KOHTPOJIBHBIX padoT;
- HaOmOJeHHE 32  XOJO0M
BBITIOJIHCHUS 1a00paTOPHBIX
pabor;

- HaOIIOAEHHE 32  XOJIOM
BBITIOJTHEHUS] WHIUBUIYaTbHBIX
MIPOCKTOB u OIICHKA
BBIMIOJTHEHHBIX MTPOEKTOB;

- BXOJIHOW KOHTPOJIb

- KOHTpoJIbHas paboTa

OK 04

Pazgen 1. Temsr 1.1.

Paspmen 2. Temsr 2.1.,2.2.,2.3.
Paszgen 3. Temnr 3.1.,3.2.,3.3.
Pasmen 4. Temsr 4.1.,4.2., 4.3
Paszgen 5. Temsr 5.1.,5.2.,5.3.
Pazgen 7. Temsr 7.1,7.2
Pazgen 8. Temnr 8.1

- OIIEHKA TeCTOBBIX 3aJaHUN;

- peleHHus Keic-3aaay;

- nuddepeHupoBaHHBIHI

3a4€T

- Ha0mojeHue 3a
Opra"u3amuen
KOJIJICKTHBHOM NI TETLHOCTH

- - HabOmoJeHHe 3a pPOJIbIO
oOyuJarolierocs B rpymre

- - HaOJIOIeHNE 3a
00yJaronuMHUCs Ha
ayTUTOPHBIX 3aHSATHUSX.

- IpejCTaBIICHUE YCTHBIX

COOOLIeHUH C Mpe3eHTalnel
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- TPOEKTHas AEATEIbHOCTb
- OTKpBITHIC 3aIINTHI
IPOEKTHBIX padoT

OK 06 Pasnen 1. Temsr 1.1. - OICHHUBAHUE MPAKTUYECKOMN
Pasgen 2. Temsr 2.2., paboThI
Pasnexn 3. Temsr 3.1.,3.2. - CTYJICHUECKOE
Paznen 4. Temr1 4.1., 4.2., 4.3. caMOYyTIpaBJieHUE
Pasnen 5. Temsr 5.1.,5.2.,5.3. - BOJIOHTEPCKOE JIBHYKCHHE
Paznen 6. Temsr 6.1. - BOGHHO-NIATPUOTUYECKUE U
Pazgen 7. Temnr 7.1,7.2 JIPYTUX 00BEAMHEHUS
Paznen 8. Temsr 8.1 - aKLMH, IPOrPaMMBI
- muddepeHITMPOBaHHBIN 3a4€T
OK 07 Paznen 3. Temsr 3.2. - OIICHKA NMPAKTHYECKUX paboT

Pasnen 5. Temer 5.1., 5.2
Pasgen 7. Temsr 7.3.

- 9KOJIOTUYECKHUE MPOEKTHI
- JKOJIOTHYECKHE aKIuH,
9KOJOTHYECKUU JeCaHT

- MEPOMPUATHS IO O3EJCHEHUIO
TEPPUTOPUHI

30




I[MPUJIOXEHMUE 1
(o0s3aTenBHOE)

KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA 110
b/1.04 PUBUKA

|. MarepuaJibl AJ151 TEKylIero KOHTPOJIA

1 cemecTp

Beenenue
CraproBasi IMArHOCTHKA - BXOJAHOW KOHTPOJIb 3HAHUI 110 (PU3HUKe.
Kpurtepuu ounenuBanusi. MakcumalbHOE 4YHCIIO OajioB, KOTOpPOE MOXHO IMOJYyYUTH 32
MPaBUJILHOE BBIMOJHEHHUE BXOJHOW KOHTPOJBHON paboThl, coctaBisier 10 6ammoB (1 Oamn 3a xaxmaoe
IIPaBWJIBHO BBIIIOJIHEHHOE 3a/1aHUE)

OTMmeTKa N0 NATUOANILHOI KA IlepBuuHbIe 0aJIBI
«2» 0-4
«3» 5-7
«» 8-9
«5» 10

KonTposbnas padora

1. Ha pucynke noka3aHa MEH3ypKa C )KUJIKOCTbIO. BbiOepuTe npaBuibHOE yTBEPKICHUE.
1) Llena neneHust MEH3ypKH paBHa 2 MII.
2) O6beM KUAKOCTU B MEH3YpKe OoJbiie 25 Mil.
3) Lena nenenust meH3ypku pasua 0,5 mi.
4) MeHn3ypka — npubop A1 u3MepeHust 00bemMa ra3o00pa3HbIX Tell.

2. Ha crone HaxonsaTcs Tpu Opycka OJMHAKOBBIX pa3MepoB U Macchl. Kakoif M3 HMX OKa3bIBaeT Ha
CTOJI MEHbIIIEE 1aBJIeHUE?
1) 1.
2) 2.
3) 3.
4) bpycku  OKa3bplBalOT  OJHMHAKOBOE
JIaBJICHHUE.

3. YcTaHOBUTE COOTBETCTBUE MEXITY (DM3MUSCKUMHU TOHATHIMH U NpuMepaMu. K Kakmaon mo3ummm
MEepBOro CTONOIA MOAOEPUTE COOTBETCTBYIONIYIO TTO3UIMIO M3 BTOPOTO CTONONA M 3alHIINTE B
TabIUIy BRIOpaHHBIE IU(PHI O] COOTBETCTBYIOIIUMHU OYKBaMH.

OU3NYECKHUE ITOHATHUA [MTPUMEPBI

A) ¢pusnueckas BeITU4YMHA 1) rernonepenaya
b) enununa ¢usndeckoil BETUIMHBI 2) paboTa CHIIbI
B) npubop st usmepenus Gpu3nueckoil BeIUYNHbBI 3) KOHBeKIUs

4) maHoMmeTp
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5) MuIIMETp
3anummure B OTBET LU(PHI, PACIIOIOKUB X B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaM
A b B

4. Ha pucyHKe Npe/CTaBJICHbI rpa)MKy 3aBUCHMOCTH KOOPJAWHATHI X OT BPEeMEHH t [T 4eThIpEX Tell,
JBIDKYIIUXCS BAOJIL ocu Ox.

Ucnonb3ys puCyHOK, BBIOEpUTE W3 MPEIOKEHHOTO MEPEUHs /1Ba BEPHBIX YTBEPXKICHUS. YKaXKHUTE HX
HOMeEpa.

1) Touka B cooTBercTBYeT BeTpede e 2 u 3. —
2) B Touke b HampaBieHue CKOpocTH Tena 2 U3MEHWIOCh /
Ha TIPOTUBOIIOIOKHOE. y B/

3) Teno 2 nBUMXKETCS PaBHOYCKOPEHHO. G =
4) Teno 3 nBMXETCS PABHOMEPHO MPSIMOJIUHEHHO. /
5)B HauanbHBIE MOMEHT BpeMEeHM Tena 2 u 4 uMenu >
OJIMHAKOBBIE KOOPINHATHI. 0 .

>
rJ

5. Ha nokosimieecs Teo, HaXoJsIIeecs Ha INIaJKOH TOpU30HTAIBHON MIIOCKOCTH, B MOMEHT BPEMEHH
t =0 HauMHAIOT JAECTBOBATH JBE TOPU3OHTANBHBIE CUITBI (CM. pHC.). Onpenenure, Kak mocie 3Toro
U3MEHSIIOTCSI CO BPEMEHEM MOJyJIb CKOPOCTH TeJla M MOYJIb YCKOPEHHUS Tea.

F=1H F,=25H
< ————
7. 7, L 7 )

X
JIist KaXK 01 BEJIMYUHBI OIIPEACIIATE COOTBETCTBYIOIIUI XapaKTep U3MEHEHUS:
1) yBenuuuBaeTcs
2) yMeHblIaeTcs
3) He u3MeHseTcs
3anumuTe B TaOJUIly BbIOpaHHBIE UGB s Kaka0i (u3nueckoil BennuuHbl. L{udpel B oTBeTE MOryT
MTOBTOPSATHCS.

Moaynb CKOpOCTH Monyinb ycKOpeHus

6. Z[aH Fpa(I)I/IK 3aBUCUMOCTH IIPOCKIUU CKOPOCTH TEJIa OT BPEMCHH. Kakoit Y4aCTOK Fpa(bI/II(a
COOTBCTCTBYCT PABHOMEPHOMY JIBUKCHHUIO Tena?

v, M/cA 1. OA
40 2. Ab
X A 3. bB
30 ‘ 5 B 4 BT

20 ’ ‘
10 »
I
0f 1 2 3 4,564«

7. YcTaHOBHTE COOTBETCTBUE MEXIY (hopMynamu ais pacuéra (GU3NYECKUX BEIUYHH M Ha3BaHUSIMHU
3THX BelIMYUH. B hopmynax ucnonp3oBaHbl 0003HaUSHHs: M — Macca Tela; UV — CKOPOCTh Tea;
a— yckopeHue Tena. K Kaxkaodl MO3MIUHM MEPBOro CToiOLA NMOAOEPUTE COOTBETCTBYIOLIYIO
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MTO3HIIMIO BTOPOTO CTOJIOIA U 3alUIIKNTE B TAOJUILy BRIOpaHHBIC MUGPHI 10T COOTBETCTBYIOIIUMHU

OyKBamH.
OOPMVIIA OU3NYECKAS BEJIMYNHA
A) mo 1) paGoTa crtbl
b) ma 2) MOyJb UMITYJIbCA TEJIA

3) MOZyJIb PAaBHOJEHCTBYIOMIEH CHIIBI
4) naBieHue

8. Ha pucynke npenacrapiieH rpaduk 3aBUCUMOCTH KOOPJIMHATHI TeJIa OT BpEMEHHU.

X, CMA
20

20
AMIUTATYIa ¥ TIEPUO]T KOJICOAHUI paBHBI:
1)20 cm; 4 ¢ 2)0,2wm;6¢C 3)0,2m; 8¢ 4)20 cMm; 12 c.

9. VYcraHoBuTe COOTBETCTBHE (JorMyeckyro mapy). K kaxmoit cTpoke, OTMeueHHOW OyKBOii,
nondeputre popmyny, obo3HaYeHHYIO HUppoii. 3anumuTe B Tabuuily BbIOpaHHBIE HUGPHI MO
COOTBETCTBYIOIIUMU OYKBaMH.

A) 3axon ['yka 1.GmM/r?
b) 3akoH BCeMUPHOTO TATOTCHHUS 2. Bllsina
B) Bropoii 3axon HetoTona 3. k4l
I') Cuna Amnepa 4. U/R
5. Ma
A b B r

25N {7
10. CkoJbKO HEHTPOHOB COACPIKUT SAPO U30TOMA MarHus 12 e
1) 25 2)12 3) 37 4) 13.

Pa3zgen 3. Mosekynsipaas (pM3MKa 1 TepMOAMHAMHKA
Tema 3.3 ArperaTnbie cocTosiHusi BeliecTBa. Pa3oBble Mepexoabl

Tect Mo Teme «ArperarHbie COCTOSTHHS BelIeCTBA)
Kpurtepuu ouenmBanusi. MakcuManbHOE YHCIO OajllIoB, KOTOPOE MOXKHO MHOJYYHUTh 3a MPaBUIbHOE
BBINOJIHEHUE BCEel TECTOBOU paboThl, cocTanisieT 12 6asioB (1o Teme «BonHOBBIE cBoMicTBa cBeTa» — 13
0asioB). TecToBoe 3aanue oneHuBaerca 1 0aanoMm, 3a1aHue ¢ NpoPecCHOHANTbHON HalpaBIECHHOCTHIO
— 2 das1aMu.

OrMerka mo nATHOANIBHOM | % BBINOJHEHUS 3aaHUS ITepBuunbie 0a/IbI
HIKaJe
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2»

menbire 50%

3» 50% - 70% 6-8 7-9
«4» 71% - 90% 9-10 10-11
«5» 91% - 100% 11-12 12 -13

1) yMeHbIIUTCH.
2) yBEIUYHTCA.
3) He U3MEHHUTCS.

1.

C yBeIMYEHHEM OTHOCUTEIHHOM
BIQKHOCTH PA3HOCTh IMOKA3aHHMA
CYXOTro M BJIQXHOTO TEPMOMETPOB
MICUXPOMETPA. ..

OmuH MOJIb  BJIQXHOTO BO3yXa
HaAXOIUTCA B HCHACBIIICHHOM
COCTOSIHMM INpU TeMmrieparype I u
naBieHun p. Temmeparypy rasa

n300apHO YBEITHYMUIIH. Kak
U3MEHUINCh npu 3TOM
OTHOCHTEJIbHAS BJIQKHOCTh

BO3J1yXa U TOUKaA pOCBI?

JInst KaX 01 BEJIMYMHBI ONIPEACIIATE COOTBETCTBYIOUIUI XapaKTep U3MEHEHUS:

1) yBenuuumnach
2) yMeHbILINIIaCh
3) He U3MEHUIIach

3anumure B TaOnuIly BbIOpaHHbIe IUGPHI UId Kaxaoi ¢usnueckoir BenuuuHbl. L{ugppsl B oTBeTe

MOTYT ITOBTOPATHCA.

OtHoCUTENbHAS BIAXKHOCTh BO3yXxa

Touka pocsl

3.

C nomompl Kakoro mpubopa
MOXXHO H3MCPUTH OTHOCHUTCIbHYIO
BJIQKHOCTH BO3/IyXa.
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1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

J11s1 BOABI.

s pryTH.

Jns kepocuHna.

[Tokazanus OyayT OJIMHAKOBEIC.

CHI/IpT OAHAJICA BBIIIC, YEM BOJA.
Boga nogusnace BBIIIC, YEM CITHPT.

Rl

CreKkIsiHHY10
MoJBECWIIM K AuHamoMetpy. Ilocie
9TOr0 €0  IPUKOCHYJIHUCHh K

IUTACTUHKY

IIOBEPXHOCTHU
oTopBayii  OT Hee. Jlng Kkakou

KUJIKOCTH n

KHUAKOCTU — PTYTH, BOABI WU
KCpOCHMHA — JHUHAMOMCTpP IIOKa>XXCT
B MOMCHT OTpbIBa CUITY O6omapire?

B 1ByX KamwuIpHBIX TpyOKax
OJIMHAKOBOTO pajanyca HaXOAUTCA
BOJa U CHUPT (TUIOTHOCTH CIUPTa
paBna 800 KI/M>; TUTOTHOCTH BOJIbI
— 1000 kr/m®). Omma w3 9THX
JKUAKocTel moaHsuiack Ha 10 MM
BBIIIIE, 4YeM Jpyras. Bribepure
MPaBUIILHOE YTBEPKICHUE.

Ecmu paanyC yMCHbIUIUTDH, PaA3HOCTH ypOBHGfI FKUAKOCTHU YMCHBIIUTCA.

Cpenu yTBep>KIEHUN HET MPABUWIHHOTO.

A, T.K. pTyTh CMA4MBa€eT CTEKJIO.
A, T.K. pTyTb HE CMauMBaeT CTEKIIO.
b, T.K. pTyTh CMa4nBaeT CTEKIIO.
b, T.X. pTyTh HE CMauMBAET CTEKIIO.

6. Ha crekne HaxoaATCA KaIllJIh BOJbI

u prytd. Ha xakoM pucyHke pTyTh?
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1)
2)
3)
4)

1)
2)
3)
4)

1) E=o0c|g.

1)
2)
3)
4)

5)

H30oTponHOCTS.

O
A b
O
A b
O~
A b
7. Kakoe U3 nepedynciIeHHBIX CBOICTB

OTtcyTcTBUE ONIpEIEICHHONW TeMIIEPATyphl IJIaBICHMUSL.

Cy1ecTBoBaHHUE ONPEAEICHHON TeMIepaTyphl IIaBICHHUS.

TekyuecTs.

Hedopmaruio KpydeHus.

Jedopmariuio cxatus.
JHedopmariuro cipura.

Jedopmarnuio pacTsyKeHusl.

2)6=E/[e].

3)c=Elg. 4)c=l¢/E.

10. Beibepute BCE

XapaKTCpHO TOJIBKO JJIA

KPUCTAIINYECKUX TeJ1?

Kakoro nedopMaIuio

WCHOBITBIBAET CTEHA 30aHud?

BHUJa

Kakas wu3 MPUBCACHHBIX HHUIKC

(¢hopMy1 BeIpaxaeT 3aKkoH ['yka?

BEpHBIE
YTBEPXKICHUS O  (U3NYECKUX
SIBIICHUSIX, BEJIMYMHAX "

3aKOHOMEPHOCTSIX. 3anummmuTe
uudpel, 1Ox

YKa3aHBbI.

KOTOPBIMH OHH

B repmeTrndecku 3aKphITOM COCYJ€ HaXOIATCS BoAa M BoAsHoW map. [Ipm HarpeBanum cocynaa

KOHLIEHTPAaLUsI MOJIEKYJI BOASHOTO Mapa yBEIUYUTCS.
Icuxpometp — npubop Ui U3MEpEeHUs A0COTIOTHOM BIAXKHOCTH.

Touka pocel — TeMIiepaTypa, Ipu KOTOPOI BOJSHOM Iap CTAHOBUTCS HACHIILICHHBIM.
[TnacTuueckuMu Ha3bIBalOTCS JeOpPMalIiU, KOTOPBIE MOJIHOCTBIO HCUYE3aAI0T TOCHIE NMPEeKPaIeHUs

)IGfICTBI/ISI BHECUIHUX CHJI.

Bce KPUCTATNIMYCCKUEC TCJIa aHU30TPOITHEI.

Paznen 4. DaekrpoamHaMuka
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1)
2)
3)
4)

1)
2)
3)

4)

1)
2)
3)
4)

1)
2)
3)
4)

1)

2)

3)

4)

Tema 4.1 DekTpocTaTHKA

Tema 4.2 TlocTostHHBIN 3JIeKTpHYecKUil TOK. TOKHM B pa3JIMYHBIX cpefAax

TecT M0 TeMe «IJIEKTPOCTATHKA)

Kak wu3menuTcs cuia BSaHMOHefICTBI/ISI ABYX TOYCYHBIX DOJICKTPUYCCKUX 3apsa0B IIpU

YMEHBIIEHUU PACCTOSHUS MEXIY HUMHU BJIBOE?
He nuzmenurcs.

YBenuuutcs B 4 pasa.

Ymenbiures B 4 pasa.

YMenbutes B 2 pasa.

UTo MOXKHO cKa3aTh O 3apsax JAaHHBIX MAPUKOB? (CM. puUC.)

O06a mapuka 3apsHKEHBI TTOJIOKUTEITHHO.
O0a mapuKa 3apspKeHbl OTPHIIATEIBHO.
OmvH  1apuK  3apsHKeH  TOJIOXKHTENBHO,

JPYroi — OTPUIIATENBHO. O
[ITapuky UMEIOT 3apsiJIbl OJHOTO 3HAKA.

B snpe atoma cBunna 207 yactui. Bokpyr snpa oOpamaercs 82 snektpoHa. CKOIbKO HEUTPOHOB

Y IPOTOHOB B Siipe 3TOro atoma?
82 npoTtoHa, 125 HEUTPOHOB.
125 npoToHOB, 82 HEUTpOHA.
82 npotona, 207 HEUTPOHOB.
207 npoTOHOB, 82 HEUTpPOHA.

Kak n3menurcs HaAIIPAXKCHHOCTD 9JICKTPUYCCKOI'O IIOJIA B HeKOTOpOﬁ TOYKE OT TOUYCUYHOI'O 3apsaa

IIpYU YBEIMUYEHUU 3apsiia B 4 paza?
VYBenuuutcs B 16 pas.
VYBenuuunrcs B 2 pasa.
YBenuuutcs B 4 paza.

He n3menurcs.

QHGKTpOH MepeMeacTCsa B MOJIC, CUJIOBBIC JIMHUHU KOTOPOI'O ITOKa3aHbl HAa PUCYHKC. BbI6epI/ITe

MPpaBUJIILHOC YTBCPKACHUC.

[Ipu mepemenieHUH >JI€KTPOHA U3 TOYKH 2 B
TOYKYy 3 DJEKTPHYECKOE TII0JIeé COBEpIIAET

L J

MOJIOKUTETBHYIO paldoTy. 1
[Tpu mepeMenieHn  IEKTPOHA TIO0 TPACKTOPHUH

A

1-2-3-1 onexTpudeckoe IOJie  COBEpIIaeT
OTPHILIATENIbHYIO Pa0OTYy.

L J

[Ipu mepememnieHUU SIEKTPOHA M3 TOYKKM | B
TOUKY 2 DOJIEKTPHUUECKOE TI0JI€ COBEpIIaeT
OTpHUIIATENBHYIO paboTYy.
[Ipn nepememieHny 3I€KTpOHA W3 TOYKH 2 B
TOYKY 3 DJIEKTpUYECKOe TI0Jie COBEPIIAET
OTPHUIIATEIbHYIO PaboTy.

A 4
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1)

1)
2)
3)
4)

8.

1)
2)
3)
4)

9.

1)
2)
3)
4)

Kakoe w3 mpuBen€HHBIX HUXKE BBIPRKCHUH XapaKkTepu3yeT padoTy 3JIEKTPUYECKOTO TOJS IO
nepemMenieHuto 3apsa’?
q/uU. 2) EAd. 3) quU. 4) E /4d.

Kakas ¢Qusmyeckas BenuYMHA OMNpEAENSeTCS  OTHOIICHHEM TOTCHIUATbHOW  JHEPTHU
ANEKTPUYECKOTO 3apsJia B JIEKTPUUECKOM I10JI€ K BEJIMUMHE ITOr0 3apsaa?

[ToreH1man 3JIeKTPUYECKOro MOJIS.

HanpsikeHHOCTD 3JIEKTPUUECKOTO MOJIs.

DIJIEKTPOEMKOCTb.

PaGora snekTpocTaTuyecKoro mosis.

BoznymiHelii KOHIEHCATOP OIMYCKAalOT B KEPOCHH C AMAIEKTPUUECKON MPOHHUIIAEMOCTBIO € = 2.
Br16epute npaBuibHOE yTBEPAKICHUE.

DNEKTPOEMKOCTh KOH/IEHCATOpa YMEHBIUIUTCS B 4 pasa.

DNEKTPOEMKOCTh KOH/IEHCATOpa YMEHBIIUTCS B 2 pasa.

DJEeKTPOEMKOCTh KOH/IEHCATOpa YBEIUYHUTCA B 2 pasa.

DJEeKTPOEMKOCTh KOH/IEHCATOPA HE U3MEHUTCH.

Kak m3aMeHHTCs SHEprusi 3JIEKTPUUYECKOTO TOJIs KOHIEHCATOpa, €CIM HANpsKEHUE MEXIY €ro
oOKJIaJKaMu YMEHBIINUTH B 2 pa3za?

YMenbmutes B 2 pasa.

Ymenbiures B 4 pasa.

YBenuuurcs B 2 pasa.

YBenuuutcs B 4 pasa.

10.BsiOepuTe Bce BEpHBIE YTBEPXKICHHUS O (PU3MUECKUX SBJICHUSAX, BETMUYMHAX M 3aKOHOMEPHOCTSIX.

1)
2)

3)
4)

1)

3anuuuTe TUQPbI, M0J KOTOPEIMH OHU YKa3aHbI.

HanpsikeHHOCTh — cHIIOBasi XapaKTEepUCTHKA SIEKTPUUECKOTO MOJs.

DNEKTPOCTaTUYECKOE T0JIE CO3JAI0T 3apsAbl, KOTOPBIE IBHKYTCSI PABHOMEPHO B JTAHHON CUCTEME
oTcYeTa.

B u3onupoBanHO# cucteme anreOpanyeckas CyMMa 3apsiioB BCEX TeJl COXPAHSAETCS.

Tema, depe3 KOTOpbIE 3JIEKTPUYECKHE 3apsAIbl MOTYT IEPEXOJUTh OT 3apsHKEHHOrO Tela K
HE3apsHKEHHOMY BCJIEJICTBUE HAJIWYUS B HUX CBOOOJHBIX HOCHUTENEH 3apsiioB, Ha3bIBAIOTCS
TUBJIEKTPUKAMHU.

Tect o Teme «IlocTOAHHBIA TOK»
Bo ckobKO pa3 OTIUYaOTCA COMPOTUBIICHUS JBYX MEIHBIX MPOBOJIOB, €CJIM OJIMH U3 HUX UMEET B
4 paza OOJBIIYIO ATMHY U B 2 paza OOJBIIYIO TUIOIA/Ib MOTIEPEYHOT0 CEUCHUS, YeM IPYTOi?

B 8 pas. 2) B 4 paza. 3) B 2 pa3za. 4) B 16 pas.

Ha pucynke wu3oOpakeHa cXeMa COEIMHEHHUS TNPOBOJHMKOB. BpiOepute mnpaBHIbHOE
YTBEPXKICHHUE.
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1)
2)
3)

4)

1)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

Pesucroper Ri Rs  BKIOuYEHBI R,
MOCIIEA0BATEIBHO. _|:|_ Rs
Pesucroper Ri R2>  BkmroyeHel | D
[apajuIeIbHO.

Pesuctoper  R2 Rs  BKIIFOYCHBI _:IE
MIOCJIEI0BATEIBHO.

Pesuctoper  R1 Rz  BxiroueHsl

IIOCJICO0OBATCIIBLHO.

Kaxkoe u3 npuBeIeHHBIX HUXKE BBIPAKEHUHN XapaKkTepU3yeT CHIIy TOKa B MOJHOM 1enu?
U/R. 2)pl/S.

Heo6xoanMo u3MepuTh CUIy TOKa B JIaMIle M HampspkeHue Ha Heil. Kak cienyer BKIIIOYUTH 11O

3) &/ (R+r).

OTHOILICHHIO K JIAMIIC aMIICPMETP U BOHBTMeTp?

AMIiepMeTp ¥ BOJIBTMETP HApPaAJLIEIBHO.

4) q /At

AMHGpMeTp IMMOCJICA0BATCIIbHO, BOJIBTMCTP IIapaJlJICJIbHO.

AMnepMeTp H BOJIbTMCTP ITOCJICAOBATCIILHO.
AMnepMeTp mapauiCjibHO, BOJIBTMETP IMOCICAOBATCIILHO.

®dusnyeckas BEIMUMHA, XapaKTepusymolas padoTy CTOPOHHUX CUJI IO pasfeieHuto 3apsaa 1Kn

BHYTPHU UCTOYHHKA TOKA, HA3BIBACTCA. ..

. CuJjia TOKa.

. QJICKTPOABMIKYIIAA CUJIA.

. HAIIPSIOKCHUC.

. COIMPOTHBJICHUC.

PexxuM KOpOTKOro 3aMbIKaHUs B LIETIM BOZHUKAET, KOT A ...
... BHEIIIHEe conmpoTuBiieHue nenu R => 0.

. BHEIIHEE CONPOTUBJIEHUE 1enu R => co.

. BHYTPCHHCC COIIPOTUBJIICHUEC NCTOYHUKA TOKA OYCHb MaJIO.

. BHCHIHCC COIMMPOTUBJICHUC LCIIN PABHO BHYTPCHHCMY COIIPOTHBJICHUIO UICTOYHUKA.

[TapannensHO WM TOCIENOBAaTENIBHO € JJIEKTPUYECKUM OBITOBBIM HpHOOpPOM B KBapTHpE

BKJIIOYAIOT IJIaBKUI IpCaAOXPaHUTEIb Ha SJICKTPUICCKOM HII/ITC?

HezaBucumo ot anekrpudeckoro npudopa.

[TapamensHo.

ITocnenoBateabHO.

Cpenu OTBETOB HET BEPHOTO.

OnexTpuueckas LENb COCTOMT M3 HMCTOYHMKA TOKA, ammepMerpa W Jjamnbl. M3MmeHuTcs nu
MOKa3aHHEe aMIIepMETPa, €CIH B IeMb BKJIIOUUTH MapajjiesbHO el TaKkylo ke JaMiy? BriOepure
MIpaBWJIbHOE YTBEPKIEHUE.

1)
2)
3)

YMCHLI_HI/ITCSI, TaK KaK COIPOTUBJICHUC LICITN BO3PACTCT.
yBeJ’II/IqI/ITCH, TaK KaK COIMMPOTUBJICHUEC LICIIMN YMCHBIIUTCA.

He usmenurcs.



9. MOIHOCTH MEKTPUIECKOTO TOKA HA YYACTKE LIETH OMPEACIIACTCS CIASAYIOIINM BhIPAKEHUEM:
1) I-U. 2) I:R. 3)I-U-t. 4)U/R.

10.TlocnenoBaTesibHO COCTMHEHHBIE ME/IHASL M CTAJIbHAS MPOBOJIOKM OMHAKOBOW JJTMHBI M CEUYCHUS
MOJKIIIOYEHBI K aKKyMynsaTopy (yAenbHoe compoTtuBiaenue menu 1,7-100 8 Om-Mm; ynemsHOe
conporusienue crami 12-1078 Om-m). B kakoii 13 HUX BBIIETHTCS GObIIEe KOTNYECTBO TEMIOTHI
3a OIMHAKOBOE BpeMsi?

1) B menHoI.

2) B cranpHOIA.

3) KonmnuecTBO TEMIOTH OAMHAKOBOE.

Tect mo Teme «Tok B pa3jIM4YHbIX Cpeaax»

1. 3HeKTpI/I‘leCKI/Iﬁ TOK B razax co3gacTtcsa ABMXKCHHUEM ...

1) ... cBOOOIHBIX 3JEKTPOHOB.

2) ... MOJICKYIL

3) ... JJIEKTPOHOB, MOJIOKUTEIHHBIX U OTPUIIATEILHBIX HOHOB.
4) ... OBIPOK.

2. Yxaxute npudop, B KOTOPOM MOXKHO CO37aTh TOK TOJBKO B OJJHOM HAIpaBJICHUH.
1) KougeHncarop.

2) Pesucrop.

3) TlonynpoBOIHUKOBBIN THO/I.

4) Karymixka.

3. Bribepure Hamboiee mpaBHIIbHOE MpojoDKeHue (pasbl: «TepMO3IeKTpOHHAST dMHUCCUS — 3TO
SIBIICHHE, TIPU KOTOPOM ...)»

1) ... MOJIEKYJIbI BBIJIETAIOT C TIOBEPXHOCTH MTPOBOIHUKA.

2) ... cBOOOJHBIC 3JIEKTPOHBI BBUICTAIOT C MOBEPXHOCTH MPOBOJHUKA.

3) ... IPOBOJIHUK 3apsDKAETCS, MOTIIONIAs 3apsKCHHBIC YACTHUIIBI U3 OKPYXKAIOIICH Cpe/ibl.
4) ... cBOOOIHBIC 3JICKTPOHBI BBUICTAIOT C MOBEPXHOCTH HATPETOTO MPOBOHHUKA.

4. Kaxk Ha3bIBaeTCs MPOIIECC BBIICICHHS BEIIECTBA HA AIIEKTPOIax?
1) DaeKTpoIuTHYECKAs TUCCOIHALINS.

2) Houwuzanwus.

3) DnekTponus.

4) Dnektpuzanusl.
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1)
2)
3)
4)

PBII

8.
1)
2)
3)
4)

9.
1)
2)
3)
4)

1 2 3

Kakoii u3 rpadukoB COOTBETCTBYET BOJIBTAMIIEPHOM XapaKTEPUCTHKE dJIEKTPOIUTOBR?

4

B ueTppéxBasieHTHBIII KpeMHUH J00aBHIM B TEPBOM OIBITE MATUBAICHTHBIA XHMUYECKUNA

9JICMCHT, 4 BO BTOPOM — TpéXBaHeHTHBIf/’I anemedT. KakuM Tumom IMpoOBOAMMOCTHU B OCHOBHOM

Oyzaet 00JaaaTh MOJYIPOBOJIHUK B KAXKIOM ciiydae?
B nepBoM — IbIpOYHOM, BO BTOPOM — JIEKTPOHHOM.
B niepBoM — 3J1eKTPOHHO#, BO BTOPOM — JILIPOYHOM.
B 00oux ciy4asix 351eKTpOHHOM.

B 0o0oux ciy4asix JbIpOYHOM.

Kaxoit u3 l"pa(l)I/IKOB COOTBCTCTBYCT 3aBUCUMOCTHU YACIILHOTO COIPOTUBJICHUS IMOJIYIIPOBOIHUKOB

OT TeMIepaTypsl?

P3J1 Pgn PBII

1 t 2 t 3 t

Kakwne qacTHIp! sIBISIOTCS HOCUTEISIME 3apsia B MeTajuiax?
CB00OOIHBIE JIEKTPOHBI.

DNEeKTPOHBI U UOHBI.

Honsbl.

CBOOOHBIE AIEKTPOHBI U IBIPKH.

Kaxk na3piBaeTcs nmporecc co3gaHusi HOCUTENEH 3apsiia B )KUIKOCTAX ?
DIEeKTPONUTHYECKAs JUCCOLUALIMS.

Nonnzamnms.

DIEKTPOITH3.

DIIeKTpU3aIus.

10. B 10HOpPHBIX MOIXYIPOBOJHUKAX HIEKTPOMPOBOIHOCTb. ..

1)
2)
3)
4)

. cOOCTBEHHAA.

. IPUMECHAs JICKTPOHHASI.

. HpI/IMeCHaH I(I)IpO‘IHaSI.

. OTH MaTepI/IaJ'II)I IIJIOXO HpOBO]IfIT SHCKTpI/I‘IeCKI/Iﬁ TOK.

v
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KonTpoJsbHasi paboTa mo npoiiiecHHbIM TeMaM
Kpurtepuu oieHKH KOHTPOJIbHBIX padoT.
PexomeHyemble KpUTEpUH OLICHUBAHHS PACYETHBIX 32124
2 Gayia — IPUBEAEHO MOJIHOE IPABUIIBHOE PEIICHUE, BKIKOYAIOIIEE CIECYIOIINE AIEMEHTHI:

e 3anucaHbl PU3NYECKUE 3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOAUMO U AOCTATOYHO IS
peLIEHHS JaHHOM 3a/1a4H;

e BrimonHeHs HEOOXOAWMBIE MaTeMaTHUeCKHe mpeoOpa3oBaHus W pacu€Thl (BO3MOXKHO, C
BBIUMCIICHUEM TPOMEXYTOUHBIX BEIWYHMH, TO €CTh «II0 YacTsIM»), IMOJIY4YeH BEpPHBIH OTBET (IpU
OKpPYTJICHUU MOTPEIIHOCTh HE JoJKHA IpeBbimath 10%) ¢ ykazaHueM eMHULl U3MEPEHHUSL.

1 Gamn — npuBeIeHO HETIOJIHOE PELICHUE WM PELICHUE, CoJIeprKallee OMMUOKN:
e 3anucaHbl He Bce HEOOXOIUMBIE JUIsl pelleHus (prU3rnuecKre 3aKOHOMEPHOCTH;
NN
¢ B 3anucsax HEOOXOIUMBIX IS peleHUs (PU3NIECKUX 3aKOHOMEPHOCTSIX UMEIOTCS OITNOKH;
NN
JlomyieHbl OIMOKY B MATEMAaTHIECKUX MPEOOPA30OBAHMSX FITH BHIYHACICHUSX.
0 6ayoB — peleHue 3a1a4u NoIHOCThI0 HeBepHOe NJIN oTcyTCTBYET.
PexomeHIyeMble KpUTEPHH OLICHUBAHKS Ka4eCTBEHHBIX 3a/1a4:
2 Gana — MPUBEACHO MOJTHOE MPABUIBHOE PEIICHUE, BKIIOYAIOIIEEe CICTYIOIINE AIEMEHTHI:

e Bepuo ykazansl ¢usnueckue sBiaenus WJIM 3amucanel  dusnueckue 3aKOHOMEPHOCTH,
IIPUMEHEHHUE KOTOPBIX HEOOXOAUMO M JIOCTATOYHO JIJISl pELICHMsI JaHHOW 3a/1auH;

¢ [IpoBeneHbI KOPPEKTHBIE PaCcCYKICHHS, CHOPMYIUPOBAH BEPHBINA OTBET.

1 Gan — npUBEAEHO HETOIHOE PELICHUE WU PELIEHHE, COJepIKalllee OMNOKU:
e 3amucaHbl HE BCe HEOOXOAMMBIE IS pelieHus GU3NIECKHE SBICHUS U 3aKOHOMEPHOCTH;
NJIn
e BepHo ykazaHbl Bce HEOOXOUMBIE JUIsl PEIICHUs (PU3NUYECKUE SIBICHUS M 3aKOHOMEPHOCTH, HO
OTBET SIBHO HE c(hOpMYITUPOBaAH;
nim
VYkazanbl (u3MUECKUE SBJICHHUS M 3aKOHOMEPHOCTH, HO B NPUBEIEHHBIX PACCYKICHMSIX COJEp)KaTcCs
OIHOKH.
0 6aynoB — pelieHue 3a1a4u NOIHOCThI0 HeBepHOe MJIN oTcyTCTBYET.
IIepeBoa B nATHOANIILHYIO CHCTEMY:

«5» «4» «3» «2»

11-12 doamnoB 8-10 GamtoB 5-7 6amnoB 4 0GarIOB U MEHBIIIE

1 BapuanT
Yacrteb 1 «MoJiekynsipHas pU3MKa U TEPMOAMHAMHUKA)

3agaua Nel. Onpeaenute CpeaHIO KBAAPATUYHYIO CKOPOCTh MOJIEKYJ OJHOATOMHOI'O UAEaTbHOIO rasa,
Haxojsmerocs noya gasneHneM 5 ¢ 10° IMa, ecnm koHIeHTpamus Monekyn 10%° m
Monekybl 3¢ 1028 kr

, 4 Macca KaXgou
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3agaua Ne2. Onpenenure Maccy a3ota B COCYAE, EMKOCTBIO 4 ¢ 103 M %, HAMTOJIHEHHOTO TIOJT JIABJICHUEM 2
10° I1a ipu Temneparype 30°C.

3agaya Ne3. 3a nukin TemsaoBas MallMHA IOJy4YaeT OT HarpeBareis KosndyecTBo TerioTel 300 /x u
otaaet xonoaunbHuKy 250 J[x. Yemy pasen KII/I TerioBoit mammHel?

Yactb 2 «uekTpuYeckoe moJjie. 3aKoHbI MOCTOSIHHOT0 TOKAa»

3amaua Nel. B kepocune pacrnonoxes 3apsn B 1,5 10° K u Ha paccrosaum 0,006 M IpUTATHBacT K cebe
BTOPOIA 3apsn ¢ cunoii 2 » 10°H. HaiinuTe BenunHy BTOPOTo 3apsja.
3apaua Ne2. Kakoe ceueHue MOJDKEH UMETh MEAHBIM MPOBOJ, €CIIU MPU CUJIE MPOTEKAIOIIEro M0 HEMY
Toka 160 A motepst HanpspkeHust coctaBisier 8 B. JlnmuHa mpoBosa, MOABOASIIETO TOK K MOTPEOUTEIIO,
paBHa 70 M.
3agaua Ne3. Ompenenure HampspDKCHHE Ha 3aXHMax OaTaped, €CIH JBa JJIEMEHTAa COCIUHEHBI
napasiensHo. [lepsoiit anement umeer 3/C 2 B u Buyrpennee conpotusienue 0,6 OM. Bropoit umeet
O/1C 1,5 B u BuyTpennee conporusienue 0,4 Om.
2 BapHaHT
Yactpb 1 «MosiekynsipHas GpU3MKa 4 TEPMOJAMHAMUKA)

3agaua Nel. Ompenenute CpelHION KUHETHUECKYKO 3HEPIMIO MOCTYIATENbHOIO ABMXKEHUS MOJIEKYII
OJJHOATOMHOT'O HeanbHOro rasa npu gasnenun 10° ITa. Konnentpamus mosexyn rasza 2,7 « 10%° w3,
3amaua Ne2. Kucnopon, Haxoaurcs mox gasnenem 10 ° Ila u 3anmmaer o6vem 2 <1072 M. Kakosa
TeMIepaTrypa Kuciopoaa Maccoii 2 ¢ 1072 kr?
3agaua Ne3. Cmemanu 40 1 Boxasl npu temmeparype 20 °C u 22 1 npu temmneparype 55 °C. Onpenenute
TEMIIEPaTypy CMECH.

Yacrsp 2

«3.11eKTpnqec1<0e nmoJjie. 3aKOHbI MOCTOSTHHOI'0 TOKA»

3agaua Nel. B kepocuHe pacronoeHs! 1Ba TOYEUHHIX 3apsaaa no 62108 K. Ha kxakom paccTosHEE ApyT
OT JIpyra HaJ0 PacHoJIOKHUTh 3apsiIbl YTOOBI, CHJIa B3aUMOJACHCTBUS MEXy HUMH Obuta paBHa 0,6 H.
3agaua Ne2. Onpenenute cuily TOKa, MPOXOJAIIETO 10 MeIHOMY IpoBoay anuHoi 100 M u muomaasio
nonepeuHoro ceuenus 0,5 Mm? pu HanpskeHUH 6,8B.

3agaya Ne3. UYemy pasubl OJ[C M BHyTpeHHee COINpPOTHBIIEHHE OaTapew, €Clid TPHU OJAWHAKOBBIE
ranpBaHnueckux asnemeHnta ¢ O/IC 1,5 B u BHyrpeHHuMm compotusieHueMm 0,3 OM coeauHEHBI: a)
1ocJe/10BaTeNNbHO; 0) MapauienbHo.

3 cemecTp

Tema 4.3 MaruuTHoe noje. JJeKTPOMATHUTHASI HHAYKIUS
Tect Mo Teme «JIEKTPOMATHUTHASI HHAYKIA S

1. Kakoe wu3 mNpHUBENEHHBIX HIDKE BBIPAKEHUN XapaKTepU3yeT IMOHATHE DSIEKTPOMArHUTHOM
VHJYKIHAN?

1) SIBnenue, xapakTepu3yrolee ISHCTBUE MATHUTHOTO TIOJIS Ha JABIKYIIUICS 3apsil.

2) SlBieHue BO3HMKHOBEHHUS B 3aMKHYTOM KOHTYpPE JJIEKTPUYECKOTO TOKa TPH HW3MCHEHHH
MarHuTHOTO ITOJIS.

3) SlBnenue Bo3HukHOBeHUs D/IC B MPOBOJHMKE MO/ AEHCTBUEM MAarHUTHOTO TIOJIS.
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1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

C moMonIpr0 Kakoro npaBuiia ONPEAEIAIOT HAIPaBICHUE HHYKIIMOHHOTO TOKA?
IIpaBuio npaBoi pyku.

[IpaBuio OypaBumKa.

[IpaBuio neBoii pyku.

IIpaBuio JleHna.

Vkaxnure Bce MMpaBUJIbHBIC  YTBCPIKICHUA, KOTOPBIC  OTpaXarOT CYIIHOCTb  SBJICHUSA

JIEKTPOMAarHUTHOW MHAYKIUK: «B 3aMKHYTOM KOHTYpPE IEKTPUUYECKUN TOK MOSABISAETCS. .. »
... €CJIM MarHUTHBIHI ITIOTOK HE MEHAETCS.

... €CJIM MarHUTHBIN ITIOTOK HE PABEH HYJIIO.

... IIpY YBEJIIMYEHUN MAarHUTHOTO IIOTOKA.

... IIp¥ YMEHBIIIEHUU MarHUTHOIO IIOTOKA.

Uto onpenensercsi CKOpOCTbIO U3MEHEHHSI MArHUTHOTO TTOTOKA Yepe3 KOHTYp?
NHIyKTUBHOCTH KOHTYpA.

O/1C nnaykuuu.

MarnuTHas UHIYKIUA.

NHAYyKUMOHHBIN TOK.

Ha PUCYHKC ITOKa3aH Fpa(i)I/IK 3aBUCUMOCTH MArduTHOI'O0 IIOTOKA, IMPOHU3BIBAIOIIECTO KOHTYP, OT

Bpemenu. Ha xakom u3 ydacTkoB rpauka B KoHType He Bo3HHKaeT D/IC unaykunn?

1. ®,B6 A
2. R+—a
"
3. 4 1/1\2
4 |
1 - -
0 i | (:
4 —— - L 4
S

Cua Toka B KaTylIKe YBeIUYHIach B 2 pa3a. Beibepure BepHOE yTBEp)KICHHE.
MHAYKTUBHOCTH KaTyIIKU YBEIHMYMIACh B 2 pa3a.

VIHAYKTHBHOCTh KATYIIKH YBETHUHIACH B V2 pas.

MHAYKTUBHOCTH KaTyIIKU yMEHBIINJIACh B 2 pa3a.

WHAYKTUBHOCTD KaTyIIKU HE U3MEHUIIACH.

Kaxk YMCHBIIUTh HWHAYKTUBHOCTH KAaTYIIKHM C JKCJIC3HBIM CCEPACYHUKOM IIpHU YCIOBUH, UYTO

rabapuThl OOMOTKH (€€ JJIMHA U TTONIEPEUYHOE CEUCHHUE) OCTAHYTCS HEM3MEHHBIMU?
YMEHBIIUTH YUCIIO BUTKOB.

YMEHBIINUTh CUITY TOKA B KaTYIIIKE.

BrIHYTb KeNe3HbIN CEpICUHHUK.

YBeIUUUTH TONIIMHY OOMOTKH.

Cuna Toka B KOHTYpE YBEITHYMJIIACh B JIBa pa3a. Y KAXKUTE BCE MPABUIIbHBIE YTBEPKIACHHUS.
DHeprus MarHUTHOT'O TOJIS1 KOHTYpa YBEJIMYMIIACh B JIBA pasa.

DHeprvs MarHUTHOTO TOJIsl KOHTYpa YBEJIMYMIIACh B YETHIPE pasa.

DHeprvs MarHUTHOTO MOJIsl KOHTYpa yMEHbIINIAach B JIBa pasa.
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4)

1)

10.

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4.

DHeprus MarHUTHOTO TOJISl KOHTYpa HE U3MEHUIACh.

Kakoe marematmueckoe BbIpakeHHE CHYKUT g omnpeneneHus D/1C MHIYKIMM B 3aMKHYTOM
KOHTYpe?
—AD / At. 2) IBAl sina. 3) BScoso. 4) BSsina.

Kak Hy)XHO M3MEHUTh MHAYKTUBHOCTb KOHTYpa, AJSl TOrO YTOOBI IPU HEU3MEHHOM 3HAUYEHUU
CUJIBI TOKA B HEM SHEPIHsl MATHUTHOIO OJIs1 YMEHBIIWIIACh B 4 pasa.

YMEHBIINTH B J1Ba paza.

YMEHBIINTD B YETHIPE pasa.

YBenuuuTh B J1Ba pasa.

YBENUYUTH B YETHIPE pasa.

Pazgen 5. Kojie0aHusi 1 BOJIHBI
Tect mo Teme «MexaHn4YecKHe K0J1e0aHUA U BOJIHLD

Kakue wu3 mepeduclieHHBIX HUXE KOJeOaHWl SBIAIOTCS BBIHY)KICHHBIMU? YKaXUTE BCE
MPaBUIIbHBIE OTBETHI.

Konebanus kaueneil, packaunBaeMbIX 4€JIOBEKOM, CTOSIIIIUM Ha 3eMJIE.

Konebanus rpy3a Ha HUTH, OIMH Pa3 OTBEJIEHHOTO OT MOJIOKEHUSI PABHOBECHSI M OTITYIIIEHHOTO.
Konebanus auddy3opa rpoMKOroBOpHUTENS BO BpeMs pabOThl IPUEMHHUKA.

Konebanus yaiek ppl4askHbBIX BECOB.

[logBemeHHplii HAa HUTH Tpy3 CoBepuiaeT Majible KojeOanusi. Cuurtas KosneOaHus
HE3aTyXaloKUMH, YKA)KHUTC BCC IIPABUJILHLIC YTBCPIKACHU .

UeM JyIMHHEE HUTh, TEM OOJIBIIIE YaCTOTa KOJICOaHUH.

[Ipu mpox 0k I€HUH TPY30M MOJOKEHUS PABHOBECHS CKOPOCTh IpPy3a MaKCUMallbHa.

I'py3 coBepmiaeT nepuoaNvECcKOe IBHKEHHE.

[Tepron xonebaHmii 3aBUCUT OT aMILITUTY/IBI.

Ha pucynke npezicraBieH Tpauk 3aBUCUMOCTH MOTEHIMAIbHOM JHEPrMH MaTeMaTHYeCKOro
MasiTHUKAa (OTHOCHUTENBbHO TIOJIOKEHHSI €ro paBHOBecHus) oOT BpeMeHd. KakoBa monHas
MeXaHU4ecKasi JHEpPTusl MassTHUKAa B MOMEHT BPEMEHH, COOTBETCTBYIOIINH Ha rpaduke Touke D?

4 JIx. E., JlxA

16 JIx. 16

12 JIx. ‘ L1\

8 JIx. \D
8

!

0 | JEC

by

Kakoe u3 mpuBefeHHBIX HI)KE BBIPAXKEHUN OIpenessieT mepuoj KosebaHuil rpysa maccoil m,
MIOJIBELIICHHOT'O HA TIPYXXKHHE JKECTKOCTHIO K?
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1)

5. Kak uzmenurcs nepuoj koneGaHU MaTEeMaTUYECKOTO MasiTHUKA, €CJIU JUIMHY HUTH YMEHBIINUTD B
4 paza?

1) VYwmenbmmres B 4 pasa. 3) YBenuuuTtcs B 4 pasa.

2) VYwmenbpmuTcs B 2 pasa. 4) Ypenmuuutes B 2 pasa.

6. Ha pucynke mnpuBeneH rpaduk TrapMOHHUYECKHX KojeOaHUN. YKaxXHWTe BCE MpPaBUIHHBIC
YTBEPKICHHUSI.

Xy CMA 1) Ammuuryna KoneGaHuii paBHa 2 CM.
2 2) Ilepuon xonebanuii 2 c.
3) Yacrora konebanuii 0,5 I'm.
0 2 4 6 17 c 4) Cpenu YTIBEPKACHUN HET

1)
2)
3)
4)

1)
2)
3)
4)

IIpaBUJIbHOI'O

KaxoBbl cBOMCTBA MPOOJIBHBIX BOJIH? YKaXHUTE BCE IPABUIIbHBIE OTBETHI.

DT BOJIHBI MOTYT PaCIPOCTPAHATHCA TOJIBKO B ra3ax.

[IpononbHbIE BOIHBI IPEACTABIISAIOT COO0M YepenyOLINeCs pa3peKeHUs U CHKATHUS.

Yactuupl cpebl Npu KoneOaHUAX CMEUIAt0TCs BAOJIb HAIIPABICHUS paCIIPOCTPAHEHUS BOJIHBI.
Yactumpl  cpeapl  mpu KoJeOAaHWSX ~ CMEMIAIOTCS — MEPIEeHAMKYJSIPHO  HAIpPaBJICHHUIO
pacipoCTpaHEHUs BOJIHBI.

B kakux HarpaBIeHHUSIX COBEPLIAIOTCS KOJICOAHUs B TIOTIEPEYHOM BOJTHE?
Bo Bcex HampaBieHuUsX.

Tonpko Mo HaNpPaBIEHUIO PACIIPOCTPAHEHUSI BOJIHBI.

Tonbko nepneHANKYISIPHO PACIPOCTPAHEHUIO BOITHBI.

Cpenu 0TBETOB HET MPaBUIIBLHOTO.

YcTaHOBUTE COOTBETCTBHE MEXAY NpUMEpaMH U (PU3NYECKUMU SIBICHUSAMH, KOTOpbIE 3THU

MIPUMEPHI WILTIOCTPUPYIOT. J{JIs1 KaXka0ro npumepa nposiBlIeHUs PU3NYECKUX SIBICHUN U3 IEPBOTO

CTOJI011a TOI0EpUTE COOTBETCTBYIONIEE Ha3BaHUE (PU3UUYECKOTO SIBJICHUS U3 BTOPOTO CTOJIOMA.
[MTPUMEPBI OU3NYECKUE SABJIEHUA

A) X0 B 1ecy 1) Orubanue 3ByKOM IpPEMATCTBHS

b) onpenenenne  rayOouHbl  Bogoéma ¢ 2) SBieHue MIOJTHOTO BHYTPEHHET O
MIOMOIIBIO HaBUTallMOHHOTO npubopa OTpaskeHHs

9X0JIOTa 3) OrpakeHue cBeTa

4) OtpaxkeHHe 3ByKa OT NPENATCTBUSA

3anumuTe B Ta0IHILY BRIOpaHHbBIE HU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMHU.

A

b

10.

1)

Kakue wu3 MEPCUUCIICHHBIX HHWXKXC BOJIH ABJIAKOTCA HOHCpC‘IHLIMI/I? Vkaxure Bce IMMPpaBUJILHBIC
OTBECThI.
Bonnsl Ha IMOBCPXHOCTU BOJBI.
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2) 3BYyKOBBIE BOJIHBI B T'a3ax.
3) PaanoBoHEL

TecT o TeMe ((3J'IeKTp0Mal"HI/ITH[>Ie K0JIe0aHHUS U BOJIHBD

1. Kak u3MEHHUTCS yacToTa AJIEKTPOMArHUTHBIX KojieOaHuii B KOHType L — C, eciin 3J1eKTpoeMKOCTh
KOHJICHCATOPa YBEJIMYHUTH B YETHIpE pa3a?

1) VYBenuuwutcs B 4 pasa.

2) VYBenuuutcs B 2 pasa.

3) VYwmensbinuTcs B 4 pasa.

4) YMmeHbIIUTCA B 2 pasa.

2. 3Ha4yeHUe CHIbI IEPEMEHHOI0 TOKa, H3MEPEHHOE B aMIIepax, 3a/1aHo ypaBHeHHeM i = (), sinl00xt.
VYKaKuTe BCe NPAaBUIBHBIC YTBEPKICHHS.

1) Amrmuatyna cuisl Toka 0,1 A.

2) Ilepuon pasen 100 c.

3) Yacrora pasHa 50 I'1r.

4) Iuxnmueckas yactora 100 pag/c.

3. JaHbI cienyromme 3aBUICUMOCTH BEINYHH:
A) 3aBUCHUMOCTb HANPSKEHUSI HA KOHIEHCATOPE OT BPEMEHHU B KOJI€OATEIbHOM KOHTYpPE, YUUTHIBAS, UTO
B Ha4aJIbHbII MOMEHT BPEMEHH KOHJICHCATOP 3apsiKEH.
b) 3aBucuMOCTBh 3HEPIrMM MarHUTHOT'O TOJISl KATYLIKU ¢ TOKOM OT CHJIbI TOKa B HEH.
B) 3aBucuMOCTh [UIMHBI H3JIyd4aeMOM 3JIEKTPOMArHUTHOMW BOJIHBI OT YacTOTHl KoJieOaHWid 3apsia B
METAJIJINYECKOM IIPOBOIHHUKE.
VYcTaHOBHUTE COOTBETCTBUE MEXK1Y 3TUMH 3aBUCUMOCTSAMU U BUJIaMH IpauKoB, 0003HAYEHHBIX LU(ppamu
1-5. Jlna kaxnaol 3aBucumoctd A—B mopbepure cooTBeTcTByrOmMM BHJ TIpaduka M 3alMLINTE B
TabIUILy BIOpaHHBIE IU(PBI O] COOTBETCTBYIOIIMMHU OYKBaMHU.

Y

0

1) 2)

fad
o

4) 5)

Y

Y
Y

Y

0 0 0

A b B

OTtBeT:

4. Kakum 00pa3oM OCYIIECTBISETCS Tepefada dIEeKTPUYECKOW DHEPrHMHU U3 TEePBUYHOW OOMOTKHU
TpaHnchopmaTopa BO BTOPHUHYIO OOMOTKY? YKaXUTE BCE IPABUIIHHBIC OTBETHI.
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1)
2)
3)
4)

1)
2)
3)

1)
2)
3)
4)

1)

2)
3)
4)

1)

9.
1)
2)
3)
4)

Uepes npoBojia, COSTUHSIONIIE OOMOTKH TpaHchopmarTopa.

C MMOMOIIBIO IICPEMCHHOI'O MAarHuTHOT'O I10JIA, IPOHU3BIBAIOIICTO 068 KaTyIIKH.

C IIOMOIIBIO 3JICKTPOMArHuTHBIX BOJIH.

HpaBI/IJIBHBIX OTBETOB HET.

Kakoe 13 npuBeIeHHBIX HU)KE BBIPOKEHHUH OTPEIeIsieT OHATHE AIIEKTPOMArHUTHOE TIosie?
[Ipornecc pacnpocTpaHeHUst KOJICOAHUH 3apsHIKEHHBIX YaCTHII.

Ocobas (hopma MaTepuu, OCYIIECTBISIFOIIAS B3aUMOJICHCTBUAE MEXKITY 3apsKCHHBIMH YaCTUIAMH.
Ocobas (hopma MaTepuu, OCYIIECTBISIONIAs B3aUMOICHCTBHUE MEXK Y JIIOOBIMU YaCTULIAMH.

B nepBuuHoit 06MoTKe Tpanchopmaropa 100 BUTKOB, BO BTOpuuHON 0oOMOTKe — 20. BpiOepure
BCE€ IIPABUJIbHBIC YTBEPKICHUS.

Tpanchopmarop ABISETCS MOHUKAIOIIUM.

Tpanchopmarop sBISETCS MOBBIIIAIOIINM.

Koaddurment tpanchopmanuu pasen 0,2.

KoaddunmenT rpanchopmaruu paBeH 5.

[Iponomxute ¢dpa3y: «DneKTpoMarHUTHasT BOJHA — O3TO ...». BpiOepure Bce NpaBUIIbHBIC
YTBEPKIACHHUS.

MPOLIECC PACHPOCTPAaHEHUsI KOJIEOAHHWI SIEKTPUYECKOM HAmpsDKEHHOCTH W MAarHUTHOU
WHIYKIIHH.
... KpaTyauiiee pacCTOSSHUE MEXKIY TBYMS TOUKAMHU, KOJEOIIOIMMMHUCS B OJIMHAKOBBIX (ha3zax.
... IPOLIECC pacIpOCTpaHEHUsl KoieOaHUH 3apsKEHHBIX YaCTHULL.

MPOLIECC PACIIPOCTPAHCHMSI DJIGKTPOMATHUTHOTO TIOJSI OT HMCTOYHHMKA KOJICOAHWHA B
IIPOCTPAHCTBE.

—%

—
Kax OPUCHTHPOBAHLI BCKTOPLI MarHUTHOM WHAYKIIUU B B , SHeKTqueCKOﬁ HaIpsI’KCHHOCTU

—%

— —
-
E E u ckopoctr € € 110 oTHOWIEHNIO APYT K APYTY B 9IEKTPOMATHHTHOI BONHE?

BLE"ic” B*LE*jc* . 2 B 1C%E” [[c>.B*1C%E” [lc* g BLELT
i o8| Ellcslile

Kaxkoe ycrpoiictBo B mpuémunke [lornosa peructpupyer npuém 3J1eKTPOMarHUTHBIX BOJTH?
DNEeKTPOMarHuTHOE peJie.

Korepep.

AHTEHHA.

DJIEKTPUUYECKUHN 3BOHOK.

10. IIpomomxute ¢pa3dy: «IIpomecc HanoxeHus kojaeOaHUI OJHON YACTOTHI Ha KoyieOaHUs JIPYToOil

1)
2)
3)
4)

YaCTOThI HA3bIBACTCH. ...
. PaanOCBS3b.
. IETCKTUPOBAHUE.
. MOJYJISITHS.
. PaJMOJIOKAIIHSI.
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Tecr no reme «Ilpupoaa ceera»

1. Tlpu mnepexome cCBeTa W3 BakKyyMa B IIPO3PAadyHyI0 CpeAy C aOCOJIOTHBIM IOKa3aTelieM
MPEJIOMIICHHUsS N = 2 CKOPOCTh PaCHpOCTPaHCHUS. . .
1) ... yBenuuuBaercs B 2 pasa.
2) ... 0oCTaeTcs HEM3MEHHOM.
3) ... yMeHbIaeTcs B 2 pasa.
2. Jlns HaxOXACHHWS MPEACIbHOTO yrja NMpH NaJCHUHM Jy4da Ha TPAHUILy «CTEKJIO-BOJA» HYKHO
HCI0JIb30BaTh (hopMyity. BeiOepuTe Bce MpaBHIbHBIC OTBETHI.
1) sindo=Nc/Ng. 2)Sin0o=Nc Ng.  3)sin oo =Ny / Ne.
3. Jly4 mepexoauT u3 BojabI B ckumuaap. Ha kakoMm u3 pHUCYHKOB MPaBUIIBHO M300paXkeH X0 JTyva?
[TokazaTtens npenomienus Boabl 1,33, ckunugapa — 1,6.
CRUNUaap CKUNUaap CRUNUaap CHANUWAap
BOOa BOOa BOOa BOOa
1) 2) 3) 4)

1)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

VYron nagenus nyda paseH 50°. Yrois orpaxkeHus 1ydya paBeH.
90°. 2) 40°. 3) 50°. 4) 100°.

[Ipenmer Haxoautcs Mexay ¢okxycom F u naBoiiHbIM Qokycom 2F paccenBaromieil JHMH3BL
N3o06paxkenue npeamera ...

. MHUMOE, NPSIMOE, YBEITUYEHHOE.

. IEUCTBUTEIBHOE, IIEPEBEPHYTOE, YBEIUUYEHHOE.

. MHAMOE, NIPSIMOE, YMEHBILIEHHOE.

. IEUCTBUTENBHOE, IEPEBEPHYTOE, YMEHBIICHHOE.

CBeTOBOM Ny4YOK BBIXOJAMT M3 CTE€KJa B BO3AYyX. UTO MPOMCXOAUT HPU STOM C YacTOTOM
ANEKTPOMArHUTHBIX KOJIEOaHHI B CBETOBOM BOJHE U CKOPOCTBIO UX PACIPOCTPAHEHUS?

YacToTa 1 CKOPOCTh YBEJIMYUBAIOTCSI.

YacToTa — yBeIMUMBAETCS, CKOPOCTh — YMEHBILIAETCS.

YacToTa 1 CKOpOCTh HE U3MEHSFOTCSL.

YacroTa — He U3MEHSIETCSI, CKOPOCTh — YBEIIMYUBAETCSI.

duznueckas BeITWYMHA, paBHAs OTHOILLIEHHUIO CBETOBOTO MOTOKA, MAJAIOLIEro Ha MOBEPXHOCTh, K
TJIOIIA M ATOU MOBEPXHOCTHU, HA3BIBAETCH ...

. CUJION cBeTa.

. SIPKOCTBIO.

. OCBEIICHHOCTEIO.

. TEJICCHBIM YTJIOM.
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8. VYkaxure TOYKYy, B KOTOPOH HAXOAMWTCS H300paKEHHE CBETAMIECHCS TOYKH S (CM. PHUCYHOK),
CO3/1aBaeMO€ TOHKOW COOMPAIOIIEH JIMH30H.
1) 1. S
2) 2. * 4
3)3. ; g
4) 4. e t t t
2F F 0 *F  2F
3 .
2
9. VYcTaHOBUTE COOTBETCTBHE MEXKAY OINTHYECKUM MPUOOpOM (YCTPOMCTBOM) M THUIIOM
n300pakeHusl, OTYYCHHBIM C €T0 MTOMOIIBIO.
OnTryeckue mpudops Tun uzobpaxeHus
A) MynbTHMeHa IPOEKTOP 1) VYmeHblIeHHOE, MHUMOE.
B) JIBepHOii ri1azok 2) VYBeamueHHOE, ICHCTBUTEIBHOE.
3) VYmMeHbleHHOE, ACHCTBUTEIBHOE.
4) VYBenuueHHOE, MHIMOE.
A b
OTBeT:

10.BLI6epI/ITC BCC€ BCPHBIC YTBCPIKIACHUA O (bHSH‘leCKI/IX SABJICHUAX, BCIIMYMHAX W 3aKOHOMCPHOCTAX.

1)
2)

3)

4)

1)
2)
3)

1)
2)
3)

1)
2)
3)

3anummure uQpsI, 01 KOTOPHIMU OHU YKa3aHBI.

B ogHOpOHOM pOo3padHOl Cpee CBET pacpOCTPAHIETCS NPSIMOJINHENWHO.

IIpu mpenoMieHHH 3JIEKTPOMArHUTHBIX BOJIH Ha TpaHULE JABYX Cpell CKOPOCTb BOJIHBI HE
U3MEHSETCH.

SIBlieHNE MOJIHOTO BHYTPEHHETO OTPAKEHUS MOXKET HaONoJaThcs TOJBKO MPHU yrilax MajeHus
OoJIbLIIe MTPEIebHOTO.

C06I/IpaIOHIa$I JIMH3a MOXECT JaBaThb KaK MHUMBIC, TaK 1 I[GI\/JICTBI/ITGJ'IBHI)IG 1/1306pa>1<eHI/1$1.

Tect mo Teme «BoJIHOBBIE CBOMCTBA CBETAa»

Kaxk n3meHuTCst 1yiiHa BOJTHBI KPACHOTO M3JTyYeHHUs MPU IEPEXOIe CBETA U3 BO3/1yXa B BOIY?
YMeHbIIaeTcs.

VBenuuuBaeTcs.

He u3mensercs.

Kakoe 13 npuBeieHHBIX HI)KE BBIPAKEHHUH OmpeessieT NoHsATHEe HHTephepeHun?
HanoxeHnuie KOrepeHTHBIX BOJIH.

PasnosxeHue cBera B CIIEKTP NIPU MIPETOMIICHUU.

OrubaHue BOJTHON MPENsTCTBUH.

Kakoe n3 Habnro1aeMbIX SIBICHUHN 00bsICHSIETCS qU(paKiuei ceera?
N3nyuenue cBeTa 1amMroi HaKaaTuBaHUS.

PanyxHast okpacka KOMITaKT-TUCKOB.

PanyxHast okpacka TOHKUX MBUIBHBIX MIJICHOK.
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4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

4)

Panyra.

CBeT Kakoro mBeTa MEHBIIE IPYTUX OTKJIOHSETCS MPU3MOM CIIEKTPOCKOoMa?
®duoneToBoro.

Cunero.

3eneHoro.

Kpacuoro.

Kakue w3 NpHUBENCHHBIX HW)KE BBIPAKCHUH SIBISIOTCS YCIOBHEM HAONIONEHUS TJIaBHBIX
MaKCHMYMOB B CIIEKTpe AU(DPAKIHOHHON PEHICTKH C repruooM d moa yrioM ¢?

dsin g =k

dcos g =k

dsing =2k + 1) /2.

dcoso=02k+ 1) 1/2.

Kaxkoe siBneHue noka3piBaeT NONEPEUYHOCTh CBETOBBIX BOJIH?
Hucnepcus.

OTtpaxenue.

IIpenomnenue.

[Tonsipuzanusi.

Kakoe u3 mepeuucieHHbIX HMXKE 3JEKTPOMArHUTHBIX M3IYyYEHUH UMEET HAaUMEHBILIYIO JJIUHY
BOJIHBI?

N3nyyenne BUAUMOTO CIEKTpa.

PanmoBoiHEBL.

PenrtrenoBckoe u3inydyeHue.

VYabTpaduoneroBoe n3NyueHUE.

VYkaxure Bce PaBUIbHBIC OTBETHI. [[BE CBETOBBIC BOJIHBI SABISIOTCS KOT€PEHTHBIMHU, €CIH ...

... BOJIHBI UMEIOT OJJMHAKOBYIO YacTOTY (V1 = V2).

... BOJIHBI UMEIOT IOCTOSIHHYIO Pa3HOCTb (a3 Konebanuit (Ap = const).

... BOJIHBI MIMEIOT OJIMHAKOBYIO YaCTOTY (V1 = V2) U NMOCTOSHHYIO pa3HOCTh (ha3 kojeOaHuil (A@
const).

. BOJIHBI MMEIOT Pa3HyI0 4acTOTy (Vi # V2) M IOCTOSIHHYIO pa3HOCTb (a3 kojeOaHuit (Ap =
const).

Kakue M3 u3mydeHUil UCMONB3YIOTCS A UCCIEAOBAaHUS CTPYKTYPbl U BHYTPEHHHX Je(PEKTOB
TBEPABIX T€J U KOHCTPYKLUN?

A. YbTpaduonaeToBoe U3IydeHue. 1) A

b. 'amma-u3nydenue. 2) Aub.
B. Bugumoe nznydenue. 3) AB,
I'. PanroBOJIHEL 4) bul
J1. PeHTreHOBCKO€E HU3JIyuEHUE.

10.Ha pucyHke mpuBeIeHBI CIEKTpP IOTJIOMICHUS Pa3peKEHHBIX aTOMAapHBIX MapOB HEM3BECTHOTO

rasa (B Cepe/inHe) U CIEKTPBI MOIJIOIIEHHS TapoB BOJOPOJIa U renus. B cocTaB HEeM3BECTHOr O rasa
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BXOOUT(-AT) ...

1) Bogopop.
H 2) Tennii.

3) Bomopoxn u renmii.

4) Hu BOmOpO., HH TEITHH.

ras

He

11./1sa aBTOMOOWIS IBHXKYTCS B OJHOM M TOM € HAIPABJICHUU CO CKOPOCTSIMH V1 H V2

1)
2)
3)

1)
2)
3)

4)

2.

OTHOCHUTEJIBHO MOBepXHOCTU 3emin. CKopocTh cBeTa OT ¢ap NEepBOro aBTOMOOMIISA B CHCTEME
OTCUeTa, CBA3aHHOH C APYT'UM aBTOMOOMIIEM, PaBHA!

¢+ (v1+v2).
C.
¢+ (v1-v2).
Paszpen 7. KBanToBas pusuka
Tect mo Teme «PU3MKA aTOMA U ATOMHOTO SIIPa»
Kakuve wu3 mnpuBENEHHBIX HUXKE YTBEPKICHUM COOTBETCTBYIOT CMBICIY TMocTyiaatoB bopa?

Vkaxure Bce IMpaBUJIbHBIC OTBCTHI.

B atome SJICKTPOHBI ABWIKYTCS IO KPYTI'OBbBIM Op6I/ITaM " U3JIYy4YaroT IIpH 3TOM 3JICKTPOMAIrHUTHBIC
BOJIHBI.

ATOM MOXKET HaxXoauTCsa TOJBbKO B OJHOM M3 CTAaIMOHAPHBIX COCTOHHHﬁ, B CTallMOHAPHBIX
COCTOSHUAX aTOM SHCPIr'Ur0 HC U3J1yHdacT.

ATOM cocTOHT U3 sAApa U 9JICKTPOHOB. 3apsm " IIOYTH BCA MacCa aToOMa COCPEAOTOYCHEI B AAPC.
HpI/I nepexoac m3 OJHOro CTallMOHApHOTO COCTOAHHA B APYro€ aTOM IOIJIOIIACT WJIM H3JIYy4YacT
KBAHT 3JICKTPOMArHUTHOTO U3JITYUCHU .

Kakoe sBieHne HCIIOJIB3YCTCA B ONTUYCCKUX KBAHTOBBIX reHepaToan?

A. CrioHTaHHOE U3J1y4YECHHUE.
b. UunynupoBaHHOE U3ITy4CHHE.

1)
3.

1)
2)

1)
2)
3)
4)

A. 2)b. 3)Aub. 4)Hu A, au b.

CpaBHUTE CUIIBI AIEPHOTO NPUTSHKEHUS MEXY ABYMs INpOTOHaMU Fpp, 1Byms HeliTpoHamu Fnn, a
TaKKe MEXJ1y IPOTOHOM M HEUTPOHOM Fpn.

Fnn > Fpn > Fpp. 3) Fn= Fpn = Fpp.
Yro o3HauaroT mudpsl y Aapa aToma azora “47N?

7 — 4UCIO AIIEKTPOHOB, 14 — YKCIIO MPOTOHOB.

7 — 4uciIo HEUTPOHOB, 14 — YKCIIO MPOTOHOB.

{ — 9HUCII0O TPOTOHOB, 14 — YUCIIO MPOTOHOB U HEUTPOHOB.
7 — 9HCII0 AIIEKTPOHOB, 14 — 4nCII0 HEUTPOHOB.
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1)
2)
3)
4)

1)

1)
2)
3)

1)
2)
3)
4)

1)
2)

3)

Uro npencrasiser co0oit B-uznydeHue?

IToToK OBICTPBIX ITEKTPOHOB.

[ToTok HEUTPOHOB.

[ToTOK KBaHTOB 3JEKTPOMArHUTHOTO U3ITYYECHHUS.
[Torok sigep renus.

DnemenT 27X ucnbitan o-pacnan. Kakoii 3apsg u MaccoBoe 4ucio 6yjeT y HOBOro s1nemMenTa Y?
AziY. 2) A2,V 3) A224Y. 4) Az41Y.

KakoBo cooTHoOIIEHHE MEXIy Maccoll paJlOaKTUBHOTO s1apa M,; u cymMMON Macc CBOOOJHBIX
IIPOTOHOB Z'mp U CBOOOIHBIX HEHUTPOHOB N-mn, U3 KOTOPBIX COCTaBJIEHO 3TO SAPO. YKaXHUTE
IIPaBWIBHBII OTBET.
M, = (Z'mp + N-mn).
M, < (Z'mp + N-mn).
M, > (Z:mp + N-mp).

Jan rpaduk 3aBHCHMOCTH YHMCJIa HE pACIaBIIUXCS sjaep 3pOus oT BpemeHH. KakoB mepuon
MoJIypacnaja 3Toro u3orona spous?

S0 1. N.107A
100 u. -
150 4. 160
200 yu.
80
0] 100 200 ru

Kakoe M3 npHUBENEHHBIX HWXKE BBIPAXKCHUH OIpPENENsIeT MOHATHUE LEenHas sAcpHas peakuus?
VYKaxute NpaBWIbHBINA OTBET.

IIponecc caMonpon3BOJIBHOIO pacnaaa saep aTOMOB HEKOTOPBIX XUMUYECKUX JIEMEHTOB.
IIpouecc mpeBpalieHHUs aTOMHBIX SAEp, NPOMCXOAAIIUN B PE3yibTaTe HUX B3aWMOACHUCTBHS C
2JIEMEHTAapPHBIMU YaCTULAMH WU APYT C IPYTOM.

IIpouecc neneHHs aTOMHBIX SAEP HEKOTOPBIX XMMHUYECKHUX 3JIEMEHTOB, NPOUCXOIAIIUN IOJ
JENCTBUEM HEUTPOHOB, OOPA3YIOIIUXCS B TIPOLIECCE CaMOU SITICPHON PEaKIIUH.

10. Kakwue BCIICCTBA U3 MICPCUHUCICHHBIX HUKEC MOT'YT OBITh MCITOJIb30BaHbI B AACPHBIX PCAKTOpAxX B

Ka4decTBE 3aMeJIuTeNIeH HeﬁTpOHOB?

A.Tpapur. b. Kagmuii. B. Tsxenas Boza. I'. bop.

1)
2)

A u B. 3)Aub.
burl. 4HYBul.

1. MaTtepuaJbl 1Jis1 IPOMEKYTOYHOM aTTeCTAIMA

Bua npomexxyTouHoii atTecTanmm - 1udpepeHInpoBaHHbIN 3a4eT
dopMa npoBeeHNs aTTECTALMHU - KOHTPOJIbHAS paboTa
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YcaoBusi nposeneHus auddepeHmpoBaHHoro 3auéra: K audQepeHIMpOBaHHOMY 3a4€Ty CTYACHTHI
AJONIYCKAKTCA INpPU  HAJIHUYUU V,Z[OBJIGTBODI/ITCJIBHOI\/JI OHOCHKHU 110 pE3yabTaTaM HDGI[BaDI/ITeJILHOﬁ
arrectanuu 1o ¢wusuke. MToroBas oreHka 3a auddepeHnupoBaHHbId 3a4eT OyJIeT BBICTABJICHA I10
pe3ylbTaTaM TECTHPOBAHMS € YYE€TOM pPe3yJdbTaTOB pabOThl HA NPAKTHYECKHUX 3aHATUSAX H
IIOCEIIaEMOCTH.

Kputepuu ouenkun

PekoMeHnyeMble KpUTEepUH OLICHUBAHUS PACYETHBIX 3a/1a4:
2 Gaiia — MPUBEACHO MOJTHOE MPABUIBHOE PEIICHUE, BKIIOYAIOIIEEe CIECYIOIINE AIEMEHTHI:

e 3anucaHbl PU3NYECKUE 3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOAUMO U AOCTATOYHO AJIS
pelleHrs JaHHOU 3a1auu;

e BrimonHensl HeoOXOAMMblE MaTeMaTHUeCKHe MpeoOpa3oBaHUsl W pacuéThl (BO3MOXKHO, C
BBIYMCIICHHEM MPOMEXYTOYHBIX BEJIMYMUH, TO €CTh «II0 YacTsIM»), MOJIy4eH BEpHBIH OTBET (Ipu
OKpPYTJICHUU MOTPEIIHOCTh HE JoJKHA IpeBbimath 10%) ¢ ykazaHueM euHULl U3MEPEHHUS.

1 Gann — mpUBEICHO HETOIHOE PEeUICHHE UITH PelIeHHe, CoJeprKaIliee OMNOKU:
e 3anucaHbl HE Bce HEOOXOIMMBIE JUIsl pelieHus (PU3rnuecKre 3aKOHOMEPHOCTH;
NJIn
¢ B 3anucsax HeoOXOIUMBIX AJisl pelieHUs] PU3NIECKUX 3aKOHOMEPHOCTSIX UMEIOTCS OIINOKY;
NJIn
JomnyieHbl OMOKYA B MATEMAaTHUYECKUX MPE0OPa30BaHUAX WIIM BHIYUCICHUSX.
0 GainoB — pelieHue 3a1a4u MOJIHOCTHI0 HeBepHOe NJIN oTcyTCTBYET.
PexoMeHnyeMble KpuTeprH OLICHUBAHHS KA4eCTBEHHBIX 3a/1a4:
2 Gana — NPUBEACHO MOJTHOE MIPABUIILHOE PEIICHKE, BKIIOYAIOIIEe CIEIYIONINE SJIeMEHTHI:

e Bepno ykazansl ¢usnueckue sBiaeHus WJIM 3amucanel  (usnueckue 3aKOHOMEPHOCTH,
MPUMEHEHHUE KOTOPBIX HEOOXOAMMO M IOCTATOYHO JIJIsl peLIeHHs] TaHHOW 3a/1auH;

e [IpoBeneHbl KOPPEKTHBIE pacCyKaEHUS, CPOPMYITUPOBAH BEPHBIN OTBET.

1 Gan — npUBEAEHO HEMOIHOE PELICHUE WU PELIEHHE, COJEpIKalllee OMNOKU:
e 3anucaHbl He Bce HEOOXOIMMBIE JUISl pelleHus (GU3nuecKue IBICHUS U 3aKOHOMEPHOCTH;
NJIn
e BepHo ykazaHbl Bce HEOOXOUMBIE JUISl PEIIEHUsT (PU3NUYECKUE SIBICHUS M 3aKOHOMEPHOCTH, HO
OTBET SIBHO HE CPOPMYIUPOBAH;
NJn
VYkazanbl (u3MUECKUE SBICHHUS M 3aKOHOMEPHOCTH, HO B NPUBEIEHHBIX PACCYKICHMSIX COJEp)KaTCs
OIHOKH.
0 GannoB — pemieHue 3a1a4u MOTHOCTHIO0 HeBepHOe MJIN oTcyTCTBYET.
IlepeBoa B nATHOANIBLHYIO CHCTEMY:

«S» «4» «3» «2»

11-12 6amnos 8-10 Oamnos 5-7 6amnoB 4 0aJUIOB U MEHBIIIE

1 BapuanT
Yacrb 1 «MarauTHoe moJie. JJIeKTPOMATHUTHAS WHAYKIIMS»

3agauya Nel. CKONBEKO BUTKOB JIOJKHA COJIEPKATh KAaTYIIKa ¢ TLIOMAAbI0 MOMepPedHoro ceuenus 50 cm?,
[Tpu u3mMeHeHnn MarHuTHOM MHAYKIUHU Katymku oT 0,2 1o 0,3 Tun B TeueHue 4 Mc B Heil BO30yxk1anach

SJIC 10 B.
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3agaya Ne2. OnpenenuTh BpeMms, B TEUCHHE KOTOPOTO B OOMOTKE BBIACIUTCS KOJIUYECTBO TETUIOTHI,
paBHOE SHEPTrUU MArHUTHOTO TOJISI B CepACYHHUKE diekTpomarHuTa. OOMOTKA AJIEKTPOMArHUTa MMEET
UHAYKTUBHOCTH 0,8 ['H, conpoTupienue 15 OM u HaxXOUTCA MOJT TOCTOSIHHBIM HAIIPSIAKEHUEM.

3amaua Ne3. Cuna Jlopenma, meiicTByromas Ha 37ekTpoH, paBHa 5¢107% H. C kakum yckopeHnmem
JBUKETCS AJIEKTPOH B OAHOPOJHOM MAarHUTHOM IOJ€ (BEKTOp MAarHUTHON MHIYKIUHU MEPHEHAUKYISPEH
BEKTOPY cKopocTH) ¢ uHaykuuei 0,06 Ti.

Yactb 2 «Kose0anus 1 BOJHBD»

3agaua Nel. Tok B KoieOaTeIbHOM KOHTYpPE M3MEHSIETCS CO BpeMeHeM 1o 3akoHy 1 = 0,02co0s628t.
HaiiTi MHIyKTHBHOCTb KOHTYpA, 3Hasl, 4YTO eMKOCTh €ro KoHjeHcaropa 2 » 107° @.
3agauya Ne2. Tpancdopmarop, comepkamiuii B mepBuuHOi 00MoTKe 720 BUTKOB, MOBBIIIAET HANPSHKEHUE
¢ 220 B no 600 B. Onpenenute ko3pduniueHT TpanchopMaluu, YUcio BUTKOB BO BTOPUYHON 0OMOTKE?
BrisicHuTe, B Kakoit 0OMOTKE ITPOBO UMEET OOJBIIYIO IUIOIIA b TTOMIEPEUYHOTO CCUCHUS?
3agaya Ne3. B 1menp mnepeMeHHOro TOKa CO CTaHJAPTHOM 4YacTOTOM BKJIIOYEHA KaTyllka C
uHaykTuBHOCTBIO 80 MI'H. Haiinure nelictByroiiee 3HaU€HHE HANPSDKEHHUS] HA JAHHOM YYacTKe IEIH,
€CII ACHCTBYIOIIEE 3HAUEHHUE CUIIBI TOKA PaBHO 2 A.

Yactpb 3 «OnTuka»

3agauya Nel. [loxg kakum yriiom BuaeH mepBbiii Makcumym? JudpakimonHas pemérka cogepxut 600
wmTpuxoB Ha 1 mm. Ha pemérky nagaer cset niuuHoi BosiHbl 500 HM.

3agauya Ne2. B HekoTOpyO TOUKY IPOCTPAHCTBA MPUXOJUT U3IYUEHHE C ONTHUYECKON Pa3HOCTHIO X0ja
BOJH 1,9 MxM. OnipeienuThb, yCUIUTCS WM OCTaOHET CBET B 3TOM TOYKe, eciu AnuHa BoJaHb 500 HM.
3agaya Ne3. J[nuHa BOJIHBI XKEJITOTO CBETA MapoB HATpUs B Bo3Ayxe paBHa 589 M. KakoBa miuna
BOJIHBI KEJITOTO CBETAa MapOB HATPHUA B CTEKIIE C MOKa3zaTeseM npeinomieHus 1,56.

Yacts 4 «KKBanToBasi pusznka

3agaya Nel. HaiiTu BenMuuHy 3amMparollero HampspKeHUs Uil (POTORJIEKTPOHOB IPU OCBEILICHUU
MeTallIa CBETOM C JUTMHOM Bomubl 350 HM. Kpacnas rpanumna dpotodddexra ans Metama 6,2 « 107 cwm.
3agauya Ne2. PaccuuTtaiiTe, 3a Kakoe BpeMs KOJIMYECTBO aTOMOB Hona- 131 ymensmmrcs B 2000 pas.
[lepuon nonypacnanga paguoakTuBHOro oaa-131 pasen 8 cyr.

3agauya Ne3. PaccumuTaiiTe SHEPruIo CBSA3U U YIEIBHYIO SHEPIHIO CBSI3H, Je(EKT Macchl Aapa yriepoja
126C-

2 BapuaHT
Yacrb 1 «MarauTHoe nose. JJIeKTPOMATHUTHASE WHIYKIUSD

3agaya Nel. Kakasg cuna TOKa BO3HMKAeT B IPOBOJHUKE, €CIM €ro 3aMKHYTb HAaKOpPOTKO?
Conpotusnenue nenu 0,5 Om. [IpoBoaHuKk ¢ akTUBHOM JIMHON 20 CM JIBUXKETCSI CO CKOPOCThIO 15 m/c
NEPIEHIUKYIIAPHO JUHUAM UHIYKIUU OJHOPOJHOIO MAarHUTHOTO oI ¢ uHAyKuuen 3 Ti.

3agaua Ne2. Haiingute BpeMs HM3MEHEHHS] MarHUTHOTO TOTOKAa M CWJIY HHAYKIIMOHHOTO TOKa, €CIH
conpotusiieHue npoBogHuka 0,24 Om, MarHMTHBIM IOTOK, NPOHMU3BIBAIOIIMN KOHTYP INPOBOJHUKA,
paBHOMepHO m3MeHucs Ha 0,6 BO Tak, uyto DJIC unaykiuu okazanock pasHoi 1,2 B.

3agaya Ne3. OmnpenenuTh LEHTPOCTPEMUTENBHYIO CHUITy, NEHCTBYIOIIYIO Ha MPOTOH B OJHOPOJHOM
MarHuTHOM mnoje ¢ uHaykuue 0,02 Tn (BexkTop MarHUTHOM WMHIYKIHMH TMEPHEHAUKYISIPEH BEKTOPY
CKOPOCTH)), ECIIN PATUYC OKPYKHOCTHU, IO KOTOPOU OH JIBUIKETCS, paBEH 8 CM.

Yacte 2 «Kosedanus 1 BOJHBD»

3agaya Nel. 3HaueHue cuibl TOKa, M3MEpEHHOE B amImepax, 3ajaHo ypaBHeHuem 1=0,28sin507t.
Omnpenenure aMIUIUTYly CHJIbI TOKA, YaCTOTY U IEPHO/I.
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3apaya Ne2. Hanpspkenwe B mepBu4HONM 00MOTKe TpaHchopmartopa 120 B, cuna Ttoka B Heit 2 A.
Hanpsioxenue Bo Bropuunoii oOMotke 30 B. Omnpenenute ko3pGuieHT TpanchopmMaiiim, Cuiry Toka BO
BTOPUYHOM 00MOTKe. BrIsicHUTE, TpaHChOpMATOpP ABISIETCS MOBBIIIAIOIINM WM ITOHMKAIOLIUM.

3agaya Ne3. Ompenenure MHAYKTHBHOE, eMKOCTHOE, TIOJHOE COMPOTHBIICHHUE IIETH, CABUT (a3 MEXIY
CHJION ToKa M HampspkeHueM. [Ipu ycnoBuu, 4To B LI€Nb IEPEMEHHOTO TOKA CO CTaHAAPTHOI 4acTOTOH,
IIOCJIEZI0BATEIBHO BKIIIOUEHBI PE3UCTOP conpoTuBieHueM 21 Owm, karymika ¢ nHaykTuBHOCTRIO 0,08 I'H,
KOHJICHCATOP €MKOCThIO 82 MKD.

Yactsb 3 «OnTuka»

3agaua Nel. Ha audpaknmoHHYIO pelIeTKy, HalpaBlIeHa MOHOXPOMAaTHYECKas BOJIHA, TMOCTOSHHAs
kotopoii paBHa 0,01 mM. [lepBbiii nudpakIIMOHHBIH MAKCUMYM IOJTYYEH Ha dKpaHe, CMEIICHHOM Ha 4 cM
OT TEPBOHAYAIBLHOTO HAIpaBieHUs cBeTa. PaccrosHue MexXay 3KpaHOM W pemieTkoil paBHo 70 cwm.
Onpenenuts JUIMHY BOJHBI MOHOXPOMATHYECKOTO U3ITyYEHUSI.

3apauya Ne2. J/[Ba KOrepeHTHBIX Jiyda ¢ JyIMHAMU BOJIH 504 HM mepecekaroTcsi B OJIHOM TOUYKE Ha SKpaHe,
ONTHYECKasi pa3HOCTh Xoja Jydeit paBHa 18,14 MxMm. Uto OyaeT HaOMOAAThCS B ATOM TOYKE: YCHUIICHUE
Wi ocnalleHue cBera.

3agaua Ne3. /[nuHa BOJIHBI, COOTBETCTBYIOIIASl KPAaCHOM JMHHUM CIIEKTpa BOJOPOJa, B BaKyyMe€ paBHa
656,3 HM, a B cTekiie — 410 um. OnpenenuTs MoKa3aTenb MPEJIOMIICHUS CTEKIIa JJIsl 9TOTro cBeTa?

Yacrb 4 «KKBanTOBasi puznka»

3agauya Nel. K BakyymMHOMY (DOTORIIEMEHTY, Y KOTOPOTO KaTOJA BBHIIOJHEH W3 ILE3Hs, MPHIOKEHO
3anmparoniee HanpspkeHue 3 B. [Ipu kako# [uirHe BOJHBI MTAalonIero Ha KaTo/ CBETa MOSBUTCS (POTOTOK.
3agaua Ne2. Onpezenute neeKT MACChl, YHEPTHIO CBS3H M YIEIbHYIO SHEpPIHio aapa asora “47N.

3agaua Ne3. SInpo msorona BucmyTa “g3Bi momyunnock u3 Apyroro sapa mocie MoCaeq0BATENbHBIX O
u B-pacnanos. Uto 310 32 SAp0?
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MMPUJIOXEHUE 2
(o0s3aTenBHOE)

PaCCMOTpeHO Ha 3aC€JaHNHu KOMHCCHUU

IIpotokon Ne or «_ » 202 .

PykoBoauTENIb METOIMYECKOTO OObEAMHEHUS
[®UO /

JIncr oOHOBJIeHUs (M3MEHEeHHsI U 1010JIHEeHHs) padoyeil MPorpaMMbl

Ha20__ -20 y4eOHBbI rog

(HanMmeHoBaHue B cooTBeTCTBUU € YII)

IIIICC3 no cnenuajJbLHOCTH

Y4eOHblii mi1aH (bI) I'pynna (1)

(8bix00mnble Oannvle VII)

Bosmoorcnvle sapuarnmuol popmynuposox:
- BHeCeHbl USMEHEHUS G ... ...
- 000agenbl 8 CNUCOK OCHOBHBIX UCMOYHUKOS Clledyioujue yuedHble nocoous:

[IpenonaBarens

(PUO0)
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