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1 OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHbBI «®U3UKA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHON nucuuIUIMHB «DU3MKa» SBISETCSA YaCTHIO MPOTPAMMBI HOATOTOBKH
cenuanucToB cpegHero 3BeHa 1o crenuanbHocTH  09.02.07.MHDopMammoHHble  CHCTEMBI U
nporpammupoBanue PaGouas nporpamma coctaBieHa Uit 09HOH (GopMbl 00ydeHHS.

1.2 MecTo npeaMeTa B CTPYKType NPOrpaMMbl MOATOTOBKH CHIENUAJMCTOB CPeIHero 3BeHa

YyeOnas quciuminHa «Du3uKa» OTHOCUTCS K 0011e00pa30BaTeIbHOMY ITUKITY IPOTPaMMBI
MOJATOTOBKHU CIIEIIUAIIMCTOB CPEAHETO 3B€HAa U OTHOCUTCS K mpeameTHoii obiaactu @I'OC cpeanero obiiero
oOpa3oBaHusi «ECTeCTBEHHBIC HAYKH)

YpoBeHb oOcBoeHHs Yy4eOHOW aucHMIUIMHBI B cooTBeTcTBUU ¢ DPI'OC cpemnero ooOmero
oOpa3oBaHus 0a30BHI.

PaGouass mporpamma yueOHOU AucHMIUIUHBL «Du3uKa»y MMeeT MEeXAUCHUIIMHAPHYIO CBS3b C
obmieoOpazoBarenbHbIMU yueOHbIMU aucuinHamu [1/].02 Marematuka, 5/1.06 Xumust.

VYyeOnas aucuumianHa  «®DPusnkay SBISETCS MNPEAIISCTBYIOINIMM JUIS H3YYEHHS CIEAYIOLINX
macuumuiaH:  OI1.02  Apxurekrypa ammapatHeix cpeactB, OI1.04 OcHOBBI anropuTMH3alud |
nporpammupoBanus, OIl.11 KomnsrotepHsie cetu.

2 IJTAHUPYEMBIE PE3YJbTATHI OCBOEHUS YYEBHOM JUCHUILJIUHBI

OcBoenne COACPIKAHUA y‘Ie6H0ﬁ JUCHUITIIMHBI «Duszuka» obecneynBaeT JOCTHIXKCHUC
O6y‘IaIOHII/IMI/IC$I CICAYIONUX pPe3y/IbTAaTOB:

JIMYHOCTHBIE pPe3yJabTaThbl

JIP 13 CIIOCOOHOCTH OLICHUBATHL CUTYAllUIO U IPUHHUMATL OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTU,

JIP 14 | oco3nanue TMYHOTO BKJIaJa B MOCTPOCHHE YCTONYHUBOTO OYIyIIEro;

JIP 23 | roToBHOCTH K TPyy, OCO3HAHHE IIEHHOCTH MAacTePCTBa, TPYAOTIO0HE;

P26 TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCel
KHU3HY,

MeTaﬂpe}]MeTHbIe pPe3yJabTaThbl

MP 8 CITOCOOHOCTh ¥ TOTOBHOCTh K CaMOCTOATCIIBHOMY IMOUCKY MCETOAOB PCHICHUA IMPAKTHUYCCKUX
3a71a4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA

OBJIQJICHHE BHJIAMH JESATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUSA, €ro HHTEpIpEeTaluu,
MP 9 | npeoOpa3oBaHri0 U TPUMEHEHUIO B Pa3JIMYHBIX Y4YEOHBIX CHUTyalUsiX, B TOM 4HCIE MpHU
CO3aHUH YUCOHBIX M COIIMAIBHBIX TPOEKTOB;

dbopMUpOBaHHE HAYYHOI'O TUIA MBIIUICHUS, BIaJICHUE HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITUSIMHA U METOJIaMU;

MP10

AHAJIIM3UPOBATDh NNOJTYUCHHBIC B XOJAC PCHICHUA 3aJa4l PE3YIbTaTbl, KPUTHUICCKU OUCHHUBATH UX
JOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUC B HOBBIX YCIIOBUSIX,

MP 13

MP 17 YMCTLH IICPCHOCUTH 3HAHUS B ITO3HABATCIIbHYIO U ITPAKTUYCCKYIO obOmactu KU3HCACATCIIBHOCTH,

BJIaJIeTh HaBBIKAMU MOJYyYEHHUs MH(DOPMaLUU U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIIBHO
MP 21 | ocymiecTBIATh MOUCK, aHAJIU3, CUCTEMATH3AIMI0O U UHTEPIPETAIMIO HH(DOPMAIIMH pa3IHYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

IIpenmeTHbIE pe3yJIbTaThI

P61 c(OpMUPOBAHHOCTH TMPEICTABICHUI O POJIM U MecTe (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOMU
HAY4YHOH KapTHMHE MHpa, O CHCcTeMooOpa3yroueil ponu (U3MKH B Pa3sBUTHU €CTECTBEHHBIX




HayK, TeXHUKH M COBPEMEHHBIX TEXHOJOTHMH, O BKJIAJIe POCCHMCKHUX U 3apyOEKHBIX yYCHBIX-
¢bu3MKOB B pa3BUTHE HAYyKW; TMOHHMaHUWE (PU3NYECKOW CYIIHOCTH HaOJIOaeMbIX SIBICHUN
MHUKpPOMHpA, MakpoMupa M Meramupa; [OHHMaHUE pOJM ACTPOHOMHUH B IPAKTHYECKON
NESTENIbHOCTH 4YeNOBeKa M JalibHEHIIeM HayYHO-TEXHUYECKOM pPa3BUTUHU, POJIU (DU3UKU B
dopmMupoBaHUN Kpyrozopa U (YHKIMOHAIBHOM TPAMOTHOCTH YEJIOBEKA /I PELICHHS
MIPaKTUYECKHX 3a]1a4;

I1P62

c(OPMHUPOBAHHOCTh YMEHHIA pacrio3HaBaTh (QU3UUECKHE SIBICHUS (IIPOLIECCHI) B OOBICHITD MX
HAa OCHOBE M3yYCHHBIX 3aKOHOB: pPABHOMEPHOEC W PAaBHOYCKOPEHHOE MPSMOJIHMHEHHOE
JIBIDKCHUE, CBOOOIHOE MAJICHUE Tel, JABMXKCHHE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJCHCTBHE
TeN, KoJiebaTenbHOE NBIDKEHUE, PE30HAHC, BOJHOBOE ABMXEHHE; nuddysus, OpoyHOBCKoe
JIBIDKCHUE, CTPOCHHUE KHIKOCTEH M TBEPABIX TN, U3MECHEHHE oObema TeNl MpPU HarpeBaHUH
(oxmaxxieHun),  TEINIOBOC  paBHOBECHME,  KCIApEHHe,  KOHJCHCAIMs,  IUIABJICHHE,
KPHUCTAJUTM3AIMS, KHUIICHUE, BJIAKHOCTh BO3/yXa, CBA3b CPEOHEH KUHETHYCCKOH JHEpruu
TEIUIOBOTO JBMKEHMSI MOJIEKYJI ¢ a0COJIFOTHOM TEMIIEpaTypOM, MOBBIILIEHUE JaBJICHUs ra3a npu
€ro HarpeBaHWM B 3aKPBITOM COCYIE, CBSI3b MEXIy MapaMeTpaMd COCTOSHHS ras3a B
U30IPOIIecCcax; JJCKTPH3aLMUs TEJ, B3aUMOJCHCTBHE 3apslOB, HArpeBaHUE IPOBOJHHUKA C
TOKOM, B3aUMOJICHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAST UHIYKIIUS, TCHCTBHE MArHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM H ZIBI/I)KyHII/If/'ICﬂ 3apAad, SJICKTPOMArHUTHBIC KOJIeOaHUs U BOJIHBI,
NpSIMOJIMHEHHOE ~paclpOCTPaHEHHWE CBETa, OTPaKEHUE, MPEIOMIICHHE, HWHTephEpeHIus,
nudpakiys U TONIpU3alus CBETa, TUCIEPCHs CBeTa; (OTOAIEKTpUIecKuit 3h(deKT, cBeTOBOE
JIaBJICHUE, BO3HUKHOBCHHME JIMHEHYATOrO CIEKTpa aroMa BOJOPOJA, CCTCCTBEHHAs U
HCKYCCTBEHHAsI PaJIMOAKTHBHOCTb;

I1P63

BIIaJIEHUE OCHOBOIIOJATralOIMMHU (bU3MIeCKUMHU MOHATHIMH u BEIUYNHAMH,
XapaKTepI/I?;YIOHII/IMI/I (1)H31/I‘{GCKI/I€ npoueccm (CBﬂBaHHI)IMI/I C MCXaHHUYCCKUM JBUXXCHUEM,
B3aMMOJICHCTBHEM TEJ, MEXaHUYECKUMH KOJeOaHUSMU M BOJHAMHU; aTOMHO-MOJEKYISPHBIM
CTpOGHI/IeM BCUICCTBA, TCIIJIOBBIMU HpOIIeCC&MI/I; BJ'IGKTpI/I‘-IeCKI/IM WU MartuTHBIM IIOJISIMU,
DIIEKTPUYECKUM TOKOM, DSJIEKTPOMATHUTHBHIMU KOJEOAaHUSAMU M BOJHAMH; ONTHYECKUMU
SIBJICHUSMU, KBAHTOBBIMHU SABJICHUAMU, CTpOGHI/ICM arToMa nu ATOMHOT O ﬂ)lpa,
pPaZMOaKTUBHOCTHIO); BJIAJICHUE OCHOBOMOJATaloOMMMU ACTPOHOMHUYECKUMHU TOHSATHIMH,
ITO3BOJJAKOIIINMHA xapaKTemeBaTL HpOHGCCI)I, HpOI/ICXOI[ﬂHII/Ie Ha 3BE€3aaX, B 3BE3IHBIX
CHUCTEMaX, B MEXKTaJlaKTUYECKON cpene; ABMKEHHE HEOECHBIX TeN, 3BOJIOIHUI0 3Be3d U
BcenenHnolii;

[1P64

BJIa/ICHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSMU (3aKOH BceMUpHOro TsaroteHus, I, I u 111
3akOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MEXAHWYECKOM ASHEPIruH, 3aKOH COXPAaHEHHS MMITYJIbCa,
MNPUHUUIT CYNEPNO3ULUU CUJI, NPUHIUII PABHONPABHOCTH WHEPUHUAIBHBIX CHCTEM OTCUETA;
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHUS BELIECTBA, Ia30BbI€ 3aKOHBI, NEPBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAaHEHHMsI JIEKTPUUECKOro 3apsaa, 3akoH Kynona, 3akon Oma ais
ydacTka 1emnu, 3akoH Oma sl OJTHOM dJIeKTpUYecKor 1enu, 3akoH [[xoyms - Jlenma, 3akoH
AJIEKTPOMATHUTHOM WHAYKIMH, 3aKOH COXPAHEHUS »HHEPruu, 3aKOH MPSIMOJIUHEHHOTO
pacrpoCTpaHEHHs] CBETa, 3aKOH OTPaXEHUS CBETA, 3aKOH TMPEJIOMJICHHUS CBETa; 3aKOH
COXPAHEHHUsI DHEPIUM, 3aKOH COXPAHEHUS HUMILYJIbCA, 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO
3apsia, 3aKOH COXpAaHEHWs MAacCOBOTO 4HCHa, MOcTynaTel bopa, 3aKOH pagnoakTHBHOIO
pacmajia); yBepeHHOE MCIOJIb30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHan3e (PU3NIECKUX
SIBJIEHUM W MPOLIECCOB;

I1P65

YMEHUE YYHUTHIBATh IPAHUIIBI IPUMEHEHHUS W3YYEHHBIX (U3UUECKUX MOJENEH: MaTepHaibHas
TOYKA, HHEPLHAIbHASL CUCTEMA OTCYETA, UICANIBHBIN ra3; MOJEIH CTPOCHUS ra3oB, KUAKOCTEH
U TBEPABIX TE€Jl, TOYCUHBIN JIEKTPUYECKUN 3apAl, sACpHAs MOJEIb aToMa, HYKJIOHHAs: MOJEIb
aTOMHOIO si/ipa NIPH pellieHNH (PU3NYEeCKUX 3a/a4;

[1P66

BJIQ/ICHWE OCHOBHBIMU METOJAMH HAyYHOTO MO3HAHUS, UCIOIB3YEMBbIMU B (PU3UKE: IPOBOAUTH
npsiMble U KOCBEHHBbIE H3MEpeHUs (PU3NYECKUX BEJIIMYMH, BbIOMpas ONTUMAaJbHBIA Croco0
U3MEPEHHS] U UCHOJIb3YsI U3BECTHBIE METOJbI OLICHKU MOTPEIIHOCTEW M3MEpPEHUM, TPOBOIUTH
HCCJIEJOBAaHUE 3aBUCUMOCTEH (DM3MYECKUX BEJIUYMH C MCIOJB30BaHUEM MPSMBIX M3MEPEHUH,




OOBSCHATH MOJTYYCHHBIE PE3YNbTAThl, HCIONB3Ys (DU3UUECKHE TECOPUH, 3aKOHBI U MOHSATHUS, U
JienaTh BBIBOJIBI; COOJIIOAATH MpaBWia O0€30MacHOr0 TPyJa MPU MPOBEICHUHM WCCIICIOBAHHUHN B
pamMkax y4eOHOTO DJKCIepUMEHTa M  Y4eOHO-HCCIEAOBATEIbCKOW  JIEATEIBHOCTH  C
WCITOJIB30BaHUEM IHU(MPOBBIX HM3MEPHUTEIBHBIX YCTPOMCTB M J1TAOOPATOPHOTO OO0OpPYIAOBAHUS;
c(OPMUPOBAHHOCTh TPEICTABICHUA O METOJaX IOJIyYeHUsI HAyYHBIX aCTPOHOMHUYECKHX
3HAHUM;

[1PG7

c(hOpMUPOBAHHOCTh YMEHHUS pelIaTh pacyeTHhIE 33aJauyu C SIBHO 3aJlaHHOM (Qu3ndecKon
MOJIEJIbIO, UCTIONB3YsI PU3NYECKUE 3aKOHBI U MPHUHIIUIIBI; HA OCHOBE aHaIHM3a yCJIOBHS 3a/a4u
BbIOUpaTh U3UYECKYIO MOJIETb, BBIIEATH (U3UMUECKUE BETUYUHBI U (DOPMYIIbI, HEOOXOMMbIE
JUIs €€ pelIeHUsl, MPOBOJUTH PACUEThl U OLEHUBATH PEATHHOCTH MOJYYEHHOTO 3HAYCHUS
dbusznyeckoil  BeNMUYMHBI, pelIaTh KAauyeCTBEHHbIE  3a/Jayd, BBICTpauBas  JIOTUYECKHU
HEMPOTHUBOPEUYUBYIO  IIETIOYKY PpACCYKJCHHM ¢ Omopod Ha U3YYCHHBIE  3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

I1P68

c(OPMHPOBAHHOCTh YMEHHSI HPUMEHSTH MOJYYCHHbIE 3HAHHMS IS OOBSCHEHHS YCIOBHM
NpOTeKaHUs (U3MUECKUX SBICHUN B NPUPOAE M A NPHUHATUS NPAKTHUUECKUX PpEIIeHUil B
MOBCEHEBHON JKM3HHM JUIsI OOECIeYeHUs1 O€301MacHOCTH MpH OOpalieHuH C OBITOBBIMHU
npubopaMu U TEXHHYECKMMHU YCTPOMCTBAMHU, COXPaHEHHs 370POBbsS U COOJIOAECHUS HOPM
HKOJIOTHYECKOTO TIOBEJCHHUS B OKPY)KAIOIIECH Cpefie; MOHUMaHHe HEOOXOIUMOCTH IPUMEHEHHUS
JOCTH)KEHUH (PU3MKM U TEXHOJIOTUH JJIsl pallMOHAJIbHOTO IPUPOAONOIb30BAHNUS;

I1P610

OBJIQJICHHE YMEHMUSIMU PabOTaTh B TPYIIE C BBIMOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PadOTy TPYIIBI, PAlMOHATIBHO paCIpeAeNsiTh IeSATeNbHOCTh B HECTaHIAPTHBIX
CUTyaIlUsiX, aJeKBaTHO OIEHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBI B peEUICHUE
paccMaTpuBaeMoii MPOOJIEMBI;

3 CTPYKTYPA U COJAEP)KAHUE YYEBHOH JIJUCHUILJIUHBI

3.1 O6bem yueOHOI AUCHUIIUHBI U BBl Y4e0HOI padoThl

Bun yuebnoit pabotbl O6beM B yacax
o . 78

O6bemM 00pa3oBaTeNIbHOM MpOrpaMMbl y4eOHON AUCIUITINHBI
B T.4. B (hOpMe MPaKTHUUECKOH MOJIrOTOBKH )
BT. U.:

28
TEOPETHUECKOE 00OyUeHHE

32
NPAaKTHYECKHUE 3aHITUS

18

1abopaTOPHBIE 3aHATHS

camocTosiTenbHas pabota

HE MPEIyCMOTPEHO

IMPOMECIKYTOUHAA aTTCCTAllUA

[IpomexxyTouHast aTTecTaus ouggeperyuposanuvlil 3auem




3.2 TeMmaTH4ecKuii IUIaH U cofepKaHUe Y4eOHOH TMCUUTIMHbI

O0bem, akaj.

4/ B TOM
yucje B
HaumeHnoBanue Coaep:xanue yueOHOro Mmarepuana u Gopmsl Ko OK Koz I1P, JIP, MP,
pa3aesioB U TeM OPraHM3alNHu JesiTeJIbHOCTH 00y4alomMXcs (bopme . on
NMPaKTHYECKOi
NMOATrO0TOBKH,
aKaj. 4
1 2 3
1 PABJIEJI Mexanuka 12
Tema 1.1 Kunematuka. | JlugakTuyeckue eIMHULbI, COEePKAHUE 6 OK 01 MP8 MP9,MP10,MP21,MP17
Kunemarnka tBépaoro | Beenenune. ®usuka u nos3Hanue mupa. KunHemaruka MP13
TeJa MarepuaibHO Touku. [lapamerpsl ABuWkeHUS. Buabl JIP 26,J1P 14,J1P 23,JIP 13
JBUKEHUS. I1Po1, ITP62; I1P64, ITP63,
[1P66, T1PGS5 ITPG7 ITP6S,
I1P610
Y0 01.04, 30 01.05, 30 01.02
B TOM umHcle NpPAKTHYECKHX M JA0OPaATOPHBIX 4
3aHATHI
[Ipaktnueckoe 3anstue Ne 1 Pemenue 3agau mno teme: 2 OK 01 MP&,MP9,MP10,MP21,MP17
Kunematnka  marepuanbHOM  Touku. Ilapamertpsl MP13
JIBIKCHMS. JIP 26,JIP 14,JIP 23,JIP 13
[1P64, T1PG3, T1P67
¥001.02,Y001.03, Y 01.04,
Y 01.05,Y01.09
JIaGopaTtopHoe 3aHATHE Ne 1 Omnpenenenune 2 OK 01 ¥01.04,Y 01.05, ¥ 01.09
IJIOTHOCTH BEIECTBA [IP64, IIP66, IIPG7 IIPGS
MP8,MP9,MP10,MP21,MP17
MP13
JIP 26,J1P 14,J1P 23,JIP 13
Tema 1.2 /Innamuka, JlupaKkTH4YecKne eIMHNIbI, COJIepKaHue 6 OK 01 MP8 MP9,MP10,MP21,MP17

JUHAMHKA
BpalIaTeIbHOI0
JBHKeHHA. 3aKOHDI
COXpaHeHHMs] B MEXaHHMKe

OcHoBHas 3amaya auHamMukd. Cumiaa. Macca. 3aKoHBI
MexaHuku Heiorona. Cuiel B pupoje. Cuia TSHKeCTH U
cHulia BCGMI/IpHOFO TATOTCHUA. 3aKOH BceMI/IpHOFO
TsaroreHus. [lepBasi kocMHuueckasi CKOpOCTbh. JIBIKEeHUE

MP13

JIP 26,JTP 14,JIP 23,JIP 13
TIP61, TIP62; TIP64, TTIP63,
T1P66, TIP65 TIP67 TIPGS,




mrader W Manblix Ten ComHedHoM cucTeMbl. Bec.
Hesecomocts. Cuinbl ynipyroctu. Cuibl TpeHuUs
Nmnynbe Tenma. Mmnynbe cuiibl. 3aKOH COXpaHEHUsS
uMmnyibca. PeakTuBHOE JBHKeHME. MexaHudeckas
pabora. MomtHocth. Pabora cwi. DHeprusi U ee BUBL.
3aKOHEI COXpaHEeHUs MEXaHUYCCKOM SHEPTHUH.
[Ipumenenune 3akoHOB coxpaHeHus. IIpakThueckoe
npUMeHeHHe (U3NYeCKHX 3HAHUA B TIOBCEIHEBHOU
KU3HU [UJI8  HKCMOJIb30BAaHHUS TPOCTHIX MEXAHU3MOB,
WHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJICTB

I1P610
VY0 01.04, 30 01.05, 30 01.02

B ToM 4mHcle NpPAKTHYECKHX M JIA0OPaTOPHBIX 4
3aHATHI
[IpakTnueckoe 3anstue Ne 2 Pemienue 3agad 1o Teme: 2 OK 01 MP8 MP9,MP10,MP21,MP17
3aKoHbl Hpr0TOHA, 3aKOHBI COXPAHEHMS. MP13
JIP 26,JIP 14,JIP 23,JIP 13
[1P64, ITP63, TTPG7
Vo0 01.02,Yo0 01.03, Y 01.04,
VY 01.05,VY 01.09
[Ipaktuueckoe 3anarue Ne 3 Pemienue 3amady mo teme 2 OK 01 MP8 MP9,MP10,MP21,MP17
3aKOHBI COXPAHEHHUS B MEXAHUKE U UX IPUMEHEHHE MP13
JIP 26,JIP 14,JIP 23,JIP 13
[1P64, ITP63, TTPG7
¥001.02,Y0 01.03, ¥V 01.04,
VY 01.05, VY 01.09
2 PA3JIEJI. MoJaekyasipHasi Gu3nKa U TEPMOJAMHAMHUKA 10
Tema 2.1 OcHoBBI JAupakTuvyeckne eIMHUIBI, COIePKAHNE 10 OK 01 MP8 MP9,MP10,MP21,MP17
MOJIEKYJISIPHO- Macca u pasmepsl MOJieKyJs. TeMmreparypa U TEIIOBOE MPI13
KMHETHYeCKOH TeOPUM U | PABHOBECHE. YPAaBHEHHUE COCTOSHUS MJIEAIBHOIO rasa. JIP 26,JIP 14,JIP 23,JIP 13
TEPMOIAUHAMMUKH. B3anmuble nipeBpaliieHus KuaKocTed u razoB. CBoiicTBa I1P61, ITPG2; ITP64, ITP63,
ArperaTHble COCTOSIHHSL | TBEPAbIX Tel. OCHOBBI TEPMOANHAMUKHI [1P66, I1P6S ITPG7 ITPGS,
BeniectBa. ®a3oBble ITP610
nepexoabl Vo0 01.04, 30 01.05, 30 01.02
B TOM 4mMciIe NPAKTHYECKHUX M J1A00PaTOPHBIX 6
3aHATHIl
[IpakTtnueckoe 3anstue Ne 4 Pemenue 3agay mo teme: 2 OK 01 MP8 MP9,MP10,MP21,MP17




WneanbHsiil ra3z. Macca u pazMepbl MOJIEKYT

MP13

JIP 26,JIP 14,J1P 23,JIP 13
I1P64, TIPG3, ITP67

VYo 01.02,Y0 01.03, ¥V 01.04,
Y 01.05, ¥ 01.09

[IpakTnueckoe 3anstue Ne 5 Pemienue 3amgad mo teme: 2 MP8 MP9,MP10,MP21,MP17
CgoiicTBa TBepabIX Tell. Bunbl nepopmanum. OK 01 MP13
JIP 26,J1P 14,J1P 23,JIP 13
[1P64, I1P63, T1P67
Yo 01.02,Y0 01.03, ¥ 01.04,
Y 01.05,¥ 01.09
JlabopaTtopuoe 3anarue Ne 2 OmnpeneneHue yneabHON 2 ¥01.04,¥ 01.05, Y 01.09
TEIUIOEMKOCTH BEILIECTBA OK 01 [1P64, IIP66, IIP67 IIPGS
MP§,MP9,MP10,MP21,MP17
MP13
JIP 26,JIP 14,J1P 23 JIP 13
3 PASJIEJI DJIEKTPO/IMHAMUKA 24
Tema 3.1 JAupakTudyeckne eIMHUIBI, COIePKAHHE 4 OK 01 MP8 MP9,MP10,MP21,MP17
DJIEKTPOCTATHKA DneKTpuyecKue 3apsbl. DnemMeHTapHbIN MP13
ANEKTPUYECKUN 3apsa. 3aKOH COXpaHEHHUs 3apsja. JIP 26,JIP 14, JIP 23,JIP 13
3aKkoH Kynona. DekTpuueckas ITOCTOSIHHAS. 11P61, I1PG2; ITP64, I1PG3,
Onektpuueckoe noje. HanpsskeHHOCTh 31eKTPUYECKOro [1P66, I1P65 ITPG7 ITPGS,
nosst. [Ipuanun cynepnoznnmu noneit. 1IpoBogHuku B I1PG10
AJIEKTPUYECKOM ToJIe. [IMAIEKTPUKHA B DJIEKTPUUYECKOM Y0 01.04, 30 01.05, 30 01.02
nosie. [lonspuzanuss nuanektpukoB. Pabora cun
anekTpocraruueckoro noss. [lorennuan. Pasnocth
noTeHMaaoB. CBsA3b MEXAY HANPsHKEHHOCTHIO U
pPa3HOCTBbIO  TMOTEHLUUAJIOB  BJEKTPUYECKOrO  MOJIA.
DIJIEKTPOEMKOCTb. Ennauner 3JIEKTPOEMKOCTH.
Konnencaropsl.  CoequHeHHe  KOHJIEHCATOPOB B
Oatapero. DHeprus  3apsHKEHHOTO  KOHJCHcATopa.
DOHeprusi  snekTpuyeckoro  moia.  Ilpumenenue
KOHJICHCATOPOB
B TOM 4mMciIe NPAKTHYECKHUX M J1A00PaTOPHBIX 2

3aHATHH




[Ipaktnueckoe 3anstue Ne 6 Pemenue 3agad mo teme: 2 OK 01 MP8 MP9,MP10,MP21,MP17
DIEKTPUUYECKOE Moje. DIECKTPUUECKUE 3apsabl. 3aKOHBI MP13
BJIEKTPOCTATUKH. JIP 26,JIP 14,JIP 23,JIP 13
[1P64, ITP63, TTPG7
V0 01.02,Y0 01.03, ¥V 01.04,
vV 01.05, Y 01.09
Tema 3.2 IlocTrosinnblii | JIlugakTHYecKHe eIMHUILbI, COIEP:KAHUE 10 OK 01 MP8 MP9,MP10,MP21,MP17
3JIEKTPUYECKHIi TOK VcmoBus, HEOOXOOUMBIC IS BO3HHUKHOBCHUS H MP13
MOAJICpXKaHUs dJIeKTpuueckoro Toka. Cuiia Toka W JIP 26,JIP 14,JIP 23,JIP 13
IIIOTHOCTE TOKAa. 3akoH Oma I ydacTKa ILEmH. ITP61, ITP62; ITP64, ITP63,
3aBUCHUMOCTh  JJIEKTPUYECKOTO COMPOTHUBIECHUS  OT 11P66, TIPG5 ITPG7 ITPGS,
Marepuana, JJIMHBI ¥ IJIOMIAIU TOMEPEYHOr0 CeUCHUs I1P610
MIPOBOJTHHKA. 3aBHCUMOCTb AIEKTPUIECKOTO Y0 01.04, 30 01.05, 30 01.02
COMPOTUBIICHUSI  MPOBOAHUKOB OT  TEMIIEPATYpHI.
TemneparypHbIil KOX((PHUIHMEHT CONMPOTUBIICHHUS.
DNEeKTPOJBHIKYILAsl CUJa UCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM 1ieTH. DiekTpudeckue nenu. [lapamnensnoe
U TIOCTENOBaTEIIbHOE  COCAMHEHHE  IPOBOJHUKOB.
3akonbl Kupxroda mns y3ma. CoeHEHHE MCTOUHUKOB
AIEKTPUYECKOM PHEPTHH B OaTapero.
B TOM uymMcie mNpaKTHYeCKHX M JA0OPaTOPHBIX 8
3aHSATHI
JlabopaTopHoe 3anstue Ne3 OrmpezaesieHUe YIEIbHOTO 2 OK 01 ¥01.04,¥ 01.05, Y 01.09
COTIPOTUBIIEHUS TIPOBOIHUKA. [1P64, IIP66, IIP67 IIPG8
MP8,MP9,MP10,MP21,MP17
MP13
JIP 26,JIP 14,JIP 23,JIP 13
JlabopaTtopHnoe 3anatue Ne 4.IIpoBepka 3akona Oma jyist 2 OK 01 ¥01.04,¥ 01.05, Y 01.09
y4JacTKa LEMnu. [1P64, I1P66, IIP67 IIPGS
MP8,MP9,MP10,MP21,MP17
MP13
JIP 26,JIP 14,JIP 23,JIP 13
JIaGoparopuoe 3anstue Ne 5. Omnpenenenune I/C u 2 OK 01 ¥01.04,Y 01.05, ¥ 01.09

BHYTPCHHCETO COIIPOTUBJICHUA HCTOYHHUKA TOKa.

N3yuenue paboThl MyJIbTUMETPA.

[1PG4, TIP66, IIP67 TIPGS
MP8,MP9,MP10,MP21,MP17




MP13
JIP 26,JIP 14,JIP 23,JIP 13

JlaGopaTopHoe  3aHSTHE Ne 6 HWccnenosanue OK 01 ¥01.04,¥ 01.05, Y 01.09
3aBUCMMOCTH  MOIIHOCTH  MOTPEOJIIeMON  JIaMIIOH [1P64, IIP66, IIP67 IIPGS
HaKaJUBaHUS OT HANPsDKEHUS Ha ee 3axumax. Mzyuenue MP8,MP9,MP10,MP21,MP17
croco6a MapKUPOBKH PE3UCTOPOB MP13
JIP 26,J1P 14,JIP 23,JIP 13
Tema 3.3 JAunaakTudyecKkue eIMHUIbI, COIEPKAHUE OK 01 MP8 MP9,MP10,MP21,MP17
DJIeKTpHUYeCcKHil TOK B DNeKTpUYecKuid TOK B MeTaljlaX, B JJIEKTPOJUTAX, MP13
Pa3IHYHBIX cpeaax razax, B BakKyyMme. OJIEKTPOJHU3. 3aKOH 3JIEKTPOJIM3a JIP 26,JIP 14,JIP 23,JIP 13
@dapanes. DNEKTPOXUMHUUECKHN HSKBUBAJICHT. Bubl 11P61, ITPG2; 11P64, ITP63,
ra3oBbIX  pa3psioB. TepMOIJIEKTpPOHHAs  AMHCCHSL. [1P66, I1P65 ITPG7 ITPOS,
[Mna3ma. DneKTpUYECKUA TOK B TOJYIPOBOIHUKAX. I1P610
CoOcTBeHHass M NpUMECHas MPOBOAUMOCTH. P-n Y0 01.04, 30 01.05, 30 01.02
Mepexo. [Ipumenenue MOJTYITPOBO/THUKOB.
[TonynpoBoIHUKOBBIE MPUOOPHI
B TOM umHcle NpPAKTHYECKHX M JA0OPaATOPHBIX
3aHATHH
JlabopaTopHoe  3aHATHE Ne7. HccnenoBanue OK 01 ¥01.04,¥ 01.05, Y 01.09
3aBUCMMOCTH TPOBOJHMKA M TMOJYNPOBOAHUKA  OT [IP64, IIPG6, IIPG7 IIP6G8
TEMIIEPATYPBIL. MP& MP9,MP10,MP21,MP17
MP13
JIP 26,J1P 14,J1P 23,JIP 13
Tema 3.4 MaruutHoe JAupakTuvyeckne eIMHUIBI, COIePKAHNE OK 01 MP8 MP9,MP10,MP21,MP17

noJie.
DJIEKTPOMAarHUTHAsA
WHAYKIUS.

BekTop MHAyKIMM MarHMUTHOro mnojs. HampsxkeHHOCTh
MarHMTHOro mnoss. JlelicTBUe MAarHUTHOrO TOJS Ha
MPSIMOJIMHENHBIM IPOBOJHUK C TOKOM. B3aumonenicTeue
TokoB. Cumina Awmnepa. Ilpumenenue cuisl Amnepa.
MarauTtHbeli  1moToKk. PabGora 1o  mepeMemeHuro
IIPOBOJHMKA C TOKOM B MAarHUTHOM Iioyie. JlencrBue
MAarHUTHOTO TMOJs Ha JABWXKylMica 3apsa. Cuna
Jlopenua. Ilpumenenue cunel Jlopenua. Onpenenenue
YAEIBHOrO 3apsAna. MarHuTHble CBOMCTBAa BELIECTBA.
MaruutHas nponunaeMoctb. CoslHeYHast akTUBHOCTb U
e€ BIMsAHME Ha 3eMiIt0. MarHuTHbie Oypu

SBnenue siekTpoMarHUTHOM uHAykiuu. [Ipasuiio

MP13
JIP 26,JIP 14,J1P 23,JIP 13
[1PG1, I1PG2; T1P64, I1P03,
[1P66, I1P65 ITP67 ITPGS,
I1P610
VY0 01.04, 30 01.05, 30 01.02




JleHma. 3aKoH 3JIEKTPOMarHMTHOM MHAYKIMHU. BuxpeBoe
anekTpuyeckoe mnojue. IC MHAYKIMU B ABMKYIIMXCS
MIPOBOJHHUKAX. SIBnenue CaMOUHIYKIIHH.
WHayKTUBHOCTE. OHEpPrusi MarHUTHOIO IO  TOKa.
B3auMoOCBsI3b  AJNEKTPUYECKUX M MArHUTHBIX IIOJIEH.
DNIEKTPOMArHUTHOE T0JIe

B ToM umMciie NpaKTHYECKHX U JA0OPaTOPHBIX 4
3aHATHI
[IpakTrueckoe 3ansitue Ne 7 PemieHue 3agay mo Teme: 2 OK 01 MP8 MP9,MP10,MP21,MP17
MarsnuTtHoE 1OJ€ U €ro XapakTepUCTUKUA. MarauurtHas MP13
WHIYKIUA JIP 26,JIP 14, JIP 23,JIP 13
[1P64, T1PG3, ITP67
Yo 01.02,Y0 01.03, ¥ 01.04,
Y 01.05,¥Y01.09
[IpakTuueckoe 3anstue Ne 8 PemieHue 3agay mo teme: 2 OK 01 MP8 MP9,MP10,MP21,MP17
OnexTpoMarHuTHas UHAYKIKS. CaMOMHAYKIIHS. MP13
JIP 26,J1P 14,J1P 23,JIP 13
[1P64, T1PG3, TTP67
Yo 01.02,Y0 01.03, ¥ 01.04,
Y 01.05,Y01.09
4 PABJIEJI KOJIEBAHUSA U BOJIHBI 22
Tema 4.1 Mexauuueckue | Jlugakrudeckue eIMHUIbI, COePKAHUE 2 OK 01 MP8 MP9,MP10,MP21,MP17
KO0J1Ie0aHHUS U BOJIHBI Konebarenbnoe asuxenue. ['apmMoHnueckue koaebaHusl. MP13
CBoOoanbie Mexanmdeckue kojeOanus. I[IpeBpamienue JIP 26,J1P 14,J1P 23,JIP 13
SHEPTrUU TpU KonebarenbHOM JBIKeHUH. CBOOOIHBIE I1Po1, I1P62; ITP64, ITP63,
3aTyxarolue MeXaHH4YecKue KoJie0aHusl. [1PG6, ITP6S I1PG7 ITPOS,
Maremarnueckuii MasTHUK. [IpyXMHHBIM MasATHUK. I1P610
BrinyxneHHbple MexaHwdeckue KkoJjieOaHus. Pe3onanc. Vo0 01.04, 30 01.05, 30 01.02
ITonepeunble ¥ NPOAOJIBHBIE BOJHBI. XapaKTEPUCTUKHU
BOJIHBI. 3BYKOBBIE BOJIHBl. YJIbTPa3BYyK U  €ro
MIPUMEHEHHE
B TOM 4mMciIe NPAKTHYECKHX M J1A00PaTOPHBIX 2
3aHATHH
JlabopaTopHoe  3aHATHE Ne8  UccnenoBanue 2 OK 01 ¥01.04,¥ 01.05, Y 01.09
3aBUCUMOCTH rnepuoja MaTeMaTU4eCcKoro u




IIPY>XUHHOI'O MasiTHUKA

[IP64, IIP66, I1P67 IIP68
MPS,MP9,MP10,MP21,MP17
MP13

JIP 26,JIP 14,JTP 23,JIP 13

Tema 4.2
DJIeKTPOMATHUTHBbIE
KO0J1€0aHUSA U BOJIHBI

JAuaakTudyecKkue eqIMHUIbI, COJEPKAHUE 12 OK 01 MP8 MP9,MP10,MP21,MP17

CBobOoHBIC 3JIEKTPOMArHUTHBIE KoJeOaHusl. MP13

[IpeBpamienue 3HEprud B KoOJECOATEIHPHOM KOHTYpE. JIP 26,JIP 14,JIP 23,JIP 13

®opmyna Tomcona. 3aryxarolye 3J€KTPOMarHUTHbBIE [1P61, ITP62; ITP64, TTP63,

KoJIeOaHusI. I'eneparop He3aTyXalolux [1P66, TTPGS ITPG7 ITPGS,

AEKTPOMAarHUTHBIX KOJICOaHUH. BoinyxneHHbie I1P610

anekTpuyeckue  koneOanus.  IlepeMeHHBI — TOK. Y0 01.04, 30 01.05, 30 01.02

I'enepatop mnepemeHHoro Toka. EmkoctHOE U

WHJIYKTUBHOE COMNPOTUBJIEHUS MEPEMEHHOTO TOKa.

AxkTuBHOEe  comporuBieHue. 3akoH Oma  jaus

ANEKTPUYECKOM MeNu TepeMeHHOro Toka. Pabora u

MOIIHOCTb ~ IIEPEMEHHOT0  ToKa.  Pe3oHanc B

anekTpuyeckoit  uenu.  Tpanchopmaropel.  Toku

BbICOKOW  4yacToThl.  [lomydyenue, mepemaya u

pacnpenelieHue 3JIEKTPOIHEPIUH. JIEKTPOMAarHuTHOE

moJjie Kak ocoOblii BUJ MaTepuu. DJIEKTPOMArHUTHbBIE

BoHBI. CBOICTBA 2NIEKTPOMArHUTHBIX BOJH. BubpaTtop

I'epua. OTKpBITHIN KOJIeOaTeNbHBIN KOHTYP.

Nzobperenue pamuo A.C. IlomoBemm. Ilonsatue o

paguocBszu. Ilpunimun  paguocBszu.  lIpumenenue

AJIEKTPOMArHUTHBIX BOJIH.

B Tom uymMcie mnpakTHyeckMX M J1a0OpPaTOpPHBIX 8

3aHATHH

[IpakTnueckoe 3ansitue Ne 9 Pemenue 3agay 1mo teme: 2 OK 01 MP8 MP9,MP10,MP21,MP17

Bunasl conmpoTuBieHUN B LEMAX IEPEMEHHOIO TOKa. MP13

®dopmyibel Tpanchopmaropa. JIP 26,JIP 14,JIP 23,JIP 13
[1P64, TTPG3, ITP67
¥001.02,Y0 01.03, Y 01.04,
¥ 01.05, ¥ 01.09

[TpakTuueckoe 3ansatue Ne 10 Pemenue 3agad mo teme: 2 OK 01 MP8 MP9,MP10,MP21,MP17

3akonsl Oma, 3akonbl Kupxroga

MP13
JIP 26,JIP 14,JIP 23,JIP 13




I1P64, TIPG3, ITP67
¥001.02,¥0 01.03, ¥ 01.04,
Y 01.05, ¥ 01.09

Jlaboparopuoe 3amsitue No9 W3ydenwme ycrpoiicTBa OK 01 vV01.04,¥ 01.05, Y 01.09
TpaHc(opmaropa, reneparopa I1P64, IIP66, IIP67 TIPGS
MP8,MP9,MP10,MP21,MP17
MP13
JIP 26,JIP 14,JIP 23,JIP 13
[Ipaktuueckoe 3anstue Ne 11 Pemienue 3amau no teme: OK 01 MP8 MP9,MP10,MP21,MP17
Xapakrepuctuku OMB MP13
JIP 26,JIP 14,JIP 23,JIP 13
[1P64, T1P63, TTP67
¥001.02,Y001.03, ¥ 01.04,
Y 01.05,VY 01.09
Tema 4.3 JAupakTuvyecKkue eIMHULbI, COEPKAHUE OK 01 MP8 MP9,MP10,MP21,MP17
I'eomeTpuueckast ToueuHbIi HWCTOYHHUK CBeTa. CkopocThb MP13
ONTHKA pacmpocTpaHEHUs  CBEeTa. 3aKOHBI OTPaXEHUs U JIP 26,J1P 14,J1P 23,JIP 13
npenomiieHus cBeta. COJHEYHBbIE U JYHHbIE 3aTMEHMS. I1Po1, ITP62; I1P64, ITP63,
[Mpunuun [toiirenca. IlomHoe otpaxenue. JIMH3BL [1PG6, ITP6S I1PG7 ITPOS,
IToctpoenue nzobpakenus B auH3ax. Gopmyna TOHKOM I1P610
JIMH3BI. YBEIMYEHHE JHH3BL. [J1a3 Kak oITHYecKas Vo0 01.04, 30 01.05, 30 01.02
cucrema. Omntuueckue mpubopsl. Teneckombl. Cuna
cBeta. OCBEMEHHOCTD. 3aKOHBI OCBEIICHHOCTH
B TOM 4umMcie mNpaKTHYeCKHX M JA0OPaTOPHBIX
3aHATUI
[IpakTnueckoe 3ansatre Ne 12 Pemienue 3amay no teme: OK 01 MP8 MP9,MP10,MP21,MP17
3aKOHBI TEOMETPUUYECKON ONTHKHU. MP13
JIP 26,JIP 14,JIP 23,JIP 13
[1P64, ITP63, TTPG7
V001.02,Y001.03, ¥V 01.04,
Y 01.05,VY 01.09
Tema 4.4 BoaiHoBasi JAuaakTudyecKkue eqMHUIbI, COJEPKAHUE OK 01 MP8,MP9,MP10,MP21,MP17

OIITHKA

Wntepdepennus  cBera. KorepeHTHOCTh  CBETOBBIX
nyyel. MHTepdepeHuuss B TOHKHUX IuleHKax. Koiblia
Heiotona. Mcnons3oBanue MHTEpGEPEHIMH B HayKe U
texHuke. Judpakuus cera. Judpakuus Ha menn B

MP13

JIP 26,J1P 14,J1P 23,JIP 13
[1P61, ITPG2; 11P64, TTP63,
[1PG66, T1P6S I1PG7 ITPOS,




napajuienbHbiXx  Jy4yax. [udpakuuonHas —pemierka.
[Tonsatue o ronorpadum. Ilomsspuzamust moONEpEeYHBIX
BoJiH. [lonspusanus ceera. J[BoiiHOE TydenpeioMIICHHE.
[Tonspounel. Jucnepcus cBera. Buabl H3IydeHUH.
Bunel cnektpoB. Chektpel ucnyckanusi. CHekTpbl
noriomeHus. CrnexkrpanbHblii aHanu3. CrnekTpajibHbIe
KJIacChl  3Be3A.  YIbTpapuOJIETOBOE  H3ITyYCHHUE.
WudpakpacHoe uznydenue. PentrenoBckue iyun. Hx
npupoga u cBoWcrBa. [llkama 31eKTpOMarHUTHBIX
W3J1yYCHHI

I1P610
Y0 01.04, 30 01.05, 30 01.02

B ToM 4mHcle NpPAKTHYECKHX M JIA0OPaTOPHBIX 2
3aHATHH
[Ipaktuueckoe 3ansatue Ne 13 Pemenue 3amay no teme: 2 OK 01 MP8 MP9,MP10,MP21,MP17
BomaHoBEIE CBOIiCTBA CBETA. MP13
JIP 26,JIP 14,JIP 23,JIP 13
11P64, I1P63, ITP67
V0 01.02,Y0 01.03, ¥ 01.04,
VY 01.05,VY 01.09
5 PABJIEJI KBAHTOBASA ®U3UKA. ACTPOOU3UNKA 10
Tema 5.1 KBantoBasi JAuaakTudyecKkue eqMHUIbI, COJEPKAHUE 10 OK 01 MP8 MP9,MP10,MP21,MP17
aroMHas pu3nKa. KBantoBas rumnore3a Ilmanka. ®otorddexr. Ero MP13
Crtpoenue aToma 3aKOHBI JIP 26,JIP 14,JIP 23,JIP 13
AToMHOE sapo. OnemeHTapHble 4YacTuilbl. CTpoeHue I1Po1, I1P62; ITP64, ITP63,
Bcenennoi. 11P66, IIPGS ITPG7 IIPGS,
ITP610
VY0 01.04, 30 01.05, 30 01.02
B TOM 4umHcile NpPAKTHYeCKHX M JA0OPaTOPHBIX 6
3aHATHH
[Ipaktuueckoe 3anstue Ne 14 Pemenue 3aiau no Teme: 2 OK 01 MP&,MP9,MP10,MP21,MP17
3akonsl Gpororpdexra MP13
JIP 26,JIP 14,JIP 23,JIP 13
[1P64, I1P63, T1P67
¥001.02,Y001.03, ¥ 01.04,
VY 01.05, Y 01.09
[Ipaktrueckoe 3anstre Ne 15 Pemenne 3amau mo reme: 2 OK 01 MP8,MP9,MP10,MP21,MP17

CTpOCHI/Ie aTOMa 1 ATOMHOTO sSJipa

MP13




JIP 26,JIP 14,J1P 23,JIP 13
[1P64, TTPG3, ITP67
¥001.02,¥0 01.03, ¥V 01.04,
Y 01.05,VY 01.09

[IpakTrueckoe 3ansatue Ne 16 PemieHue 3amay no teme:
crpoenue Beenennoii. Pabora co 3Be3aH0i1 kapToi

OK 01

MP8,MP9,MP10,MP21,MP17
MP13

JIP 26,JIP 14,J1P 23,JIP 13
[1P64, TTPG3, ITP67
¥001.02,¥0 01.03, ¥V 01.04,
¥ 01.05,VY 01.09

IIpomeskyTOYHAS aTTEeCTALMSA

Bcero:
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4 YCJIOBUA PEAJIM3AIINNA YYEBHOW JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne
Jlns peanu3anuy porpamMMbl y4eOHOM JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME ClelUalIbHbIE

INOMCIICHUA U OCHAILICHUC:

Tun v HauMeHOBaHHUeE
CIELHAJLHOT0 MOMEIIeHU T

Ocnameﬂne CIIeINAJbHOT0 ITOMCIICHUA

kabuHeT EcTecTBEHHOHAyYHBIX
JTUCITUILINH

MynpTUMEIUWHBIE CPENCTBA XPAaHEHUs, Nepeladu U
npecTaBiIeHNus HHPOPMALIUH.

Y4eOHo-MeToInyecKas JOKYMEHTaIus,
JTUAKTUYECKHUE CPEICTRA.
PabGouee Mecto mpenogaBarens:  NEpPCOHABHBIN

KOMIIBIOTEp, TPHUHTEp, TEIeBU30p, paboume MecTa
oOyJaronuxcs, Jocka ydeOHas, yuacoHas meOeIb

naboparopus Ouzuku

MS Windows
Calculate Linux Desktop

MS Office

7 Zip

DJEeKTPOHHBIE TTAKaThl O JUCHUIIMHAM: Du3uKa
PaGouee wmecTto mpernomaBaTens:  MEPCOHATBHBIN
KOMIIBIOTED, TIPOCKTOD;
pabourie Mecta OOydYarommxcs, JOCKa ydecOHas,

yueOHas mebenb

KD®, nemoHcTpanmoHHoe 000pyA0BaHUE 110 TEME
"IlepemMeHHbII TOK", 1EMOHCTPAIIMOHHOE
o0opynoBaHue Mo Teme "DneKkTpocTaTuka”, MoaeIu
KPUCTAJJIMYECKON PELIETKH, IEMOHCTPALUOHHOE
o0opynoBaHue Mo TemMe "DIeKTpoMarHeTu3M'", MoJIeib
"OnekrpodopHas MammHa"

AmnepMeTpsl 1a00paTOpHBIE;

bapomerp;

BonbsT™eTpe;

MynbTUMETpBI;

DIEeKTpOMETD;

TpyOKu CTEKIISIHHBIE;

ITaruBsl nabopatopusle nui-01;

Taomuua Menneneesa

ITpu3ma noBepouHasi MarHUTHAas

MarHuTsl IOI0COBBIE AEMOHCTPALMOHHBIE
Marnutsl U-00pa3Hble 1eMOHCTPAIlMOHHBIE

IToMemenue 1T CaMOCTOSTEILHOU
paboThl 0OyyarOIINXCS

[Tepconanbuble koMnbioTephl ¢ makeroMm MS Office,
BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATEIBHYIO CPEIy
YHHUBEPCHUTETA

HOMGH_IGHI/IC JJISA XpaHCHUA )41
MPOPUIAKTHUYECKOTO  OOCTY)KHBAHHS
y4e0HOT0 000PYIOBAHMSI

Hlkadpl, cremnaku i XpaHEHHUs J1abopaTOpHOTrO
o0OpymoBaHUS,  MHCTPYMEHTOB U PAacXOIHBIX
MaTepHaJoB.
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4.2 YyeboHo-MeTOIMYeCKOE H HH(POPMALIMOHHOE 00ecTedeHHe pean3au NporpaMMbl

OcCHOBHBIC HICTOYHUKHU:

1. Msikues, I'. SI. ®usuka. 10 xnacc. ba3oblil u yrinyonéunsiii ypoBHu : yueOnuk / I'. 5.
Mskumes, b. b. byxosues, H. H. Corckuii ; mox pen. H. A. [TapdhentbeBoii. - 6-¢ uz., nepepadboTaHHOE
u nonoiaHeHHoe - Mocksa : M3natenberBo "llpocBemenue”, 2022. - 432 c. - ISBN 978-5-09-099514-6. -
TekcT : HemocpeACTBEHHBIN

2. Mskumes, I'. . ®usuka. 11 kmacc. ba3oBeiii u yriyonéHusiii ypoBHU : yueOnuk / . S1.
Mskumes, b. b. BbyxoBues, B. M. UYapyrun ; moa. pen. H. A. IlapdpentseBoii. - 7-¢ wu3m.,
nepe3ansTueHroe - Mocksa : U3narensctBo "llpocsemenne”, 2022. - 436 c. - ISBN 978-5-09-099513-9.
- Tekct: HEMOCPEACTBEHHBIM

3. Tapacos, O. M. ®usnka : yuedbnoe mocodbue / O. M. TapacoB. — Mocksa : POPYM : UHOPA-M,
2019. — 432 c. — (Ilpodeccuonansuoe obpazosanme). - ISBN 978-5-91134-777-2. - TekcT: 31MeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1012153

4, Pommonos, B. H. ®usuka: yuebHoe mocobue s cpeaHero mpodeccHoHaabHOro obpasoBanus /
B. H. PoguonoB. — 2-¢ wm3a., wucnop. W gom. — Mocksa: MWsmarensctBo [Opaiir, 2022. — 265c¢. —
(ITpoteccuonanpaoe obpazoBanue). — ISBN 978-5-534-07177-1. — Tekct: snektpoHHbI // OOpa3oBaTenbHas
mwiardopma FOpaiir [caiit]. — URL:

5. ITunackuit, A. A. ®usnka : yaeonuk / A.A. [uackuii, I'.}O. I'pakoBckwuii ; mox obmi. pexd. FO.U. Jluka,
H.C. IlypeimeBoit. — 4-¢ u3n., ucrnp. — MockBa : @OPYM : MHOPA-M, 2022. — 560 c. — (Cpennee
npodeccuoHanbHoe oOpasomanue). - ISBN 978-5-00091-739-8. - Tekct: »snekrponnbiii. - URL:

https://znanium.com/catalog/product/1712397

JlonmostHUTEIbHbIE HCTOYHUKH:

1. 1. Jemuauenko, B. Y. ®usuka: yuebnuk / B.W. Jlemumuenko, U.B. Jemumuenko. — 6-e¢ wu3m.,
mepepad. m gom. — MockBa : UHOPA-M, 2022. — 581 c. + Jlom. marepuansl [DICKTpOHHBIH pecypc]. —
(Beiciee oOpasomanue: bakamaBpuat). - ISBN 978-5-16-010079-1. - Tekct : snektpoHssii. - URL:
https://znanium.com/catalog/product/1858485 (nara obpamenus: 23.05.2022). — Pesxum JOCTyIIA: O TOIIIHCKE.

2. Kyznuenos, C. U. ®usnka. OCHOBBI ANEKTPOIMHAMHUKHI. DJIEKTPOMArHUTHEIE KOJeOaHUS W BOJHEI :
yueoHoe mocooue / C. U. KysnenoB. — 4-¢ u3z., ucnp. u gomn. — Mocksa : Byzosckuii yueOouuk : MTHDOPA-M,
2022. - 231 ¢ - ISBN  978-5-9558-0332-6. - Tekcr : oanmektpoHseii. -  URL:

https://znanium.com/catalog/product/1850635 (nara oopatmenus: 23.05.2022). — Pexxum q0CcTyma: Mo MoJImHUCKe.

IMepuoauyeckue u3aHus:

1. Hayxka u xu3Hb.
IIporpammuoe obecnieuenne u UnTepHeT-pecypcebl:
MS Windows
Calculate Linux Desktop
MS Office
7Zip
DNEeKTPOHHBIC TUIAKAThI O AUCIMIUTHHAM: DH3HKa
HNuTepHeT-pecypcebl:
®dusnka B OTKpBITOM KoJutemke http://www.physics.ru
Komnekuus "EcTecTBeHHO-Hay4HBIE SKCIIEpUMEHTHI": pu3mKa http://experiment.edu.ru
BupryanbHbiii MeToMuecKuid KaOUHET yunTens Gpusuku u actpoHomun hitp://www.gomulina.orc.ru
3amgaun no ¢pusuke ¢ pemenusmuhttp:/fizzzika.narod.ru
KBaHT: Hay4HO-TIONYJISPHBIH (hU3NKO-MaTeMaTHIecKuii xypHanhttp://kvant.mccme.ru
Mup ¢usuku: usnyeckuit sxkcnepumeHT http://demo.home.nov.ru
O6pasosarenbHbiii cepsep "Onruka" http://optics.ifmo.ru
OO6yuarommue TPEXypPOBHEBBIE TECThI o ¢busuke: caiT B.1. Perenpmana
http://www.physics_regelman.com
9. Ypoxku no monekysipaoit ¢pusuke http://marklv.narod.ru/mkt/
10. ®wusuka B anumanumsx http://physics.nad.ru

NG~ WNE
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https://znanium.com/catalog/product/1012153
https://znanium.com/catalog/product/1712397
https://znanium.com/catalog/product/1858485
https://znanium.com/catalog/product/1850635
http://www.physics.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://kvant.mccme.ru/
http://demo.home.nov.ru/
http://optics.ifmo.ru/
http://www.physics_regelman.com/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/

11.
12.
13.
14.
15.

dusuka B UaTepHere: xypHan _naiipkect http://fim.samara.ws
dusnka Bokpyr Hac http://physics03.narod.ru

dusuka s yunreneit: caiit B.H. Eroposoii http:/fisika.nome.nov.ru
dusmKa.py: CalT I yUamuxcs u npernogasatencii pusuku http://www.fizika.ru
Snepnas ¢puzuka B Uarepuere http://nuclphys.sinp.msu.ru

5 KOHTPO.Ib Y OIIEHKA PE3YJBTATOB OCBOEHHMA YYEFHOU JUCHUILIAHBI

KoHTpob 1 OIICHKa pe3yIbTaTOB OCBOEHUS NUCLUIIIMHBI OCYILECTBIISAETCS IPENOAABATEIEM B IIPOLIECCEe
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHOU aTTECTALUH.

5.1 Tekyuuii KOHTPOJIb

Haumenos Kputepuu onenku
Kontpomupyemsie Kontpomupyemsie aHue
Ne | pazmensi (Tembl) yueOHOM pe3ynbTaThl OIICHOYHO
NUCHUILIINHEI (yMeHus1, 3HaHUS) ro
cpencTBa
1 3a npaBUIIBHO BBITIOJIHEHHOE
3a/IaHUC BBICTABISIETCS
MIOJIOJKUTENIbHAS OlleHKa — 1
MP8,MP9,MP10,MP13 6 AT
7MP17, MP21 33 HCIIPAaBUJIBHO BBIIIOJIHCHHOC
JIP 26,JIP 14,JIP 23,JIR JIeicTBHe, 3aJlaHue
13 BBICTABIISIETCS  OTPHIATEIIbHAS
[IP61; TIP62, T1P63, KoHTpons | onenxa — 0 6amios.
Pa3nen 1 Mexanuka [P64; TTP65, 11P66, | 1147
[1PG7, TIPGS, pabora. OLeHKa TeCTUPOBAHMS POBOIATCS
IIP610 Tect 1o HTOTOBOMY TPOLICHTY
V0 01.02, Yo 01.03, PSYILTETHEHOCTH  (TIPABTHHEIX
V0 01.04, Yo 01.05, OTBETOR)
Vo0 01.09 90-+100% -5 - ommunO
30 01.05, 30 01.02 80~ 89% -4 -xopowo
70+79% - 3 - yIOBIETBOPHTEITHHO
menee 70% -2 -
HEY/IORIETBOPUTEIHHO
2 OlEHKA  «OTIMYHOY.  IPABHIHHO
BBIIOJIHGHBI ~ BCC  3alaHuMs B
COOTBEICTBMM C  TpeOOBAHKSIMY,
JIP 26,JIP 14,JIP 23,JIF TIPABIUTHHO BBITIOJTHEHBI
13 JIOTIONHUTEIBHbIE 3a 1AMy,
MPS8.MP9.MP10.MP13 CBOGBPEMEHHO TPEIOCTARIICH OTUET O
MP81, 7 1\;,21 O Hpakmursec | g momernm PaboThL
Tema 1.1 Kuaemaruka. ’ ’ Kasi paboma | Opepa «XOPOIIO».  TIPABIIHHO
KunemaTtuka TBEpI0TO (npakmu4ec | ppmonHeHbI BCe 3a7AHNS B OCHOBHOM
Tena I1P62 I1P63 I1P64 xoe YACTH, JIOTIOVHHTENbHBIC  3AIaHVsT
Tewma 1.2 Jlunamuka, TIP65, , TIPG6, TIPO7, | su0amue) BBITIOJIHEHBI HE B TIOJHOM OOBEME,
JUHAMUKa BpallaTeIbHOrO T1PG8, Jlabopamop | TPEIOCTaBIEeH OTYET O BBIIONHCHUN
JIBUKEHUS. 3aKOHBI [TP61, ITP610 Hoe padorel,  ymbO B Cyuae
COXpaHEHHsI B MEXaHUKE 3anamue HOECBOCBPEMEHHOTO - TIPC/IOCTABIICHHS
Y0 01.02, Yo 01.03, Tecm OoTdeTa WM €  HAIMYHEM
Y0 01.04, Yo 01.05, HECYIIISCTBGHHBIX ~ OIIMOOK B
Yo 01.09 BbINONTHEHUN J1a00paTOPHBIX
3001.05,3001.02 3AIAHMSIX.
Orterka «YIIOBIICTBOPHUTEITHHON:

BBIIOJHEHBI He Bee, HO Oomee 50%
397aHM  JTa0OpaTopHOM  palboThl,
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JOTONHUTENbHBIE  337aHus  He
BBITIOJTHEHE, HECBOEGBPEMEHHO
TIPEZIOCTARTICH OTYET O BBHITIOTHEHHH
PpaboThL

Or1eHKa «HEYIOBIIETBOPUTEITHHOY:
BbIIOMHEHO MeHee 50%
T1200paTOpHO paboThL, He
BBINONHEHBI IOTIONHUTEIIHHBIE
3aJIaH¥IsL, OTYET O BHITIOTHEHHH

paldOTBHI He TPEIOCTARIICH.

Pa3nen 2
MouJiexkyasipuas pusznka
U TEPMOJUHAMMKA
Tema 2.1 OcHOBEI
MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU U
TEPMOJIMHAMHUKH.
ArperarHble COCTOSIHUS
BenrecTsa. Pa3oBEIE
MEePEXO/IbI

JIP 26,J1P 14,JIP 23,JIH
13
MP8,MP9,MP10,MP13
,MP17, MP21

I1P62 I1P63 11P64
I1PGS, , I1P66, ITPG7,
I1PG8,

[1P61, T1TP610

¥001.02, Yo 01.03,
Y0 01.04, Yo 01.05,
Y0 01.09

30 01.05, 30 01.02

Tpaxmuuec
Kas paboma
(npaxmumec
Koe
3a0aHue)
Jlabopamop

3anamue
Tecm

OreHka TeCTUPOBAHUS
MIPOBOJUTCS IO UTOTOBOMY
IIPOLICHTY PE3yIbTaTUBHOCTH
(IpaBUIBHBIX OTBETOB)

90 + 100% - 5 - oTuuHO

80 + 89% - 4 - xopormo

70 +79% -3 -
yIIOBIIETBOPUTEIBHO

meHee 70% - 2 —
HEYIOBJIETBOPUTEIHHO

JlabopaTopHbIe pabOTHI,
mpakTuieckoe 3aaanue OneHka
«OTJIMYHOY: MTPABUIILHO
BBINIOJIHEHBI BCE 3a7aHUs B
COOTBETCTBHU C TPEOOBAHUSIMH,
[IPABUJILHO BBIMOIHEHBI
JIOTIOJTHUTENBHEIC 3aJaHus,
CBOEBPEMEHHO NPEI0CTaBICH
OTYET O BBHIMTOJHEHUH PAOOTHI.
OreHKa «XOPOIIO»: IPABUIIBHO
BBITTOJIHEHBI BCE 3aJ]aHUs B
OCHOBHOM YacTH,
JOTIOJHUTENBHBIE 3aJaHuUs
BBITIOJTHEHEI HE B IIOJTHOM
o0BeMe, TPEIOCTABIICH OTUYET O
BBITIOJTHEHUH PabOoTHI, THOO B
Clly4ae HECBOCBPEMEHHOT'O
MPEOCTABICHHS OTUYETA HITH C
HAJIMYUEM HECYIIECTBEHHBIX
OIIIMOOK B BBITTOTHEHUN
J1a00paTOPHBIX 33 TaHUSX.
OreHKa «yTOBJIETBOPUTEIIEHOY:
BBIIIOJIHEHBI HE BCe, HO OoJiee
50% 3amanuii 1a00paTOPHOI
PpaboThI, TOTIOTHUTETHHBIC
3a/IaHMsI HE BBITIOJIHCHBI,
HECBOCBPEMEHHO IMPEI0CTABJICH
OTYET O BBHITOJHEHUH PaOOTHI.
OrueHka
«HEYIOBJIIETBOPUTEIIHHO:
BEITTOJIHEHO MeHee 50%
nabopaTtopHOi paboThI, He
BBITTOJIHEHEI TOIOJIHUTEIbHBIE
3a/1aHMsI, OTYET O BBHIMOITHEHHH
PpaboThI HE IPETOCTABIICH.
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JIP 26,JIP 14,JIP 23,

3a MpaBUIIbHO BBIMOJHEHHOE
3a/laHKE BBICTABIAETCS
IIOJIOKUTENbHAS OlleHKa — 1
Gamn.

JIP 13 3a HemnpaBWJILHO BBIMOJIHCHHOE
MP8,MP9,MP10,MP13 AeicTBIe, 3a/laHne
MP17 MP21 BBICTABJISICTCA OTpuLiaTC/IbHAaA
’ ’ ouenka — (0 0ayuIoB.
Paznea 2 KonTtpoub
Moaexyasipaas puznka [1P62 ITP63 I1P64 Has OrieHKa TECTHPOBAHUS
H TePMOAMHAMHUKA ITPGS, , I1P66, P67, | hagora. TIPOBOJITCS TI0 HTOTOBOMY
I1P68,I1P61, ITP610 | Tecr IPOLIEHTY Pe3y/IbTaTHBHOCTH
(TIpaBHIIBHBIX OTBETOR)
V0 01.02, Yo 01.03, 90 +100% - 5 - oTruHO
Vo0 01.04, Yo 01.05, 80 + 89% - 4 - xoporiio
Yo 01.09 70 +79% -3 -
3001.05, 30 01.02 YAOBJIETBOPUTEIBHO
menee 70% - 2 —
HEYIOBJICTBOPHUTEIHHO
OreHka TeCTUPOBAHUS
MIPOBOJIUTCS TI0 HTOTOBOMY
IIPOLIEHTY PE3YIbTaTUBHOCTH
(TIpaBUIIBHBIX OTBETOB)
90 + 100% - 5 - oTII9HO
80 + 89% - 4 - xopomo
70 +79% -3 -
YIIOBJIETBOPUTEIHHO
menee 70% - 2 —
HEYIOBJIETBOPUTEIHLHO
JIP 26JIP 14.JIP 23.J1P JlaGoparopHble paboThI,
’ ’ ’ npakTuaeckoe 3aianue: OneHka
13 KOTJIMYHO»: IPAaBUIIBHO
MP8,MP9,MP10,MP13 BBITIOJTHEHBI BCE 3a1aHUs B
,MP17, MP21 Tpaxmuuec | COOTBETCTBHHU C TpeOOBaHHIAMH,
Kaﬂpa60ma IIpaBUJILHO BBIMTOJIHCHBI
Pa3znen 3 IIP62 T1IP63 TIP64 (npaxmuec JIOTIOJTHUTEIILHBIE 3aIaHM,
DJIeKTPOAMHAMHUKA T1P65, , TIPG6, [IP67, Kope CBOEBPEMEHHO MPEIOCTaBICH
Tema 3.1 Dnexrpocratuka | [1ps8 [IPG1. [IP610 OTYET O BBINOJIHEHHH PabOTHI.
’ ’ ;adauue) OIIEHKA «XOPOIIO»: MPABUIBHO
ecm

Y0 01.02, Yo 01.03,
Y0 01.04, Yo 01.05,
Y0 01.09

30 01.05, 30 01.02

BBITIOJTHEHBI BCE 331aHUS B
OCHOBHOH 4acCTH,
JIOTIOJTHUTEINILHBIE 32 [aHHS
BBITIOJTHEHBI HE B TIOJTHOM
o0BeMe, PEIOCTABICH OTYET O
BBITIOJTHEHUH PaOOTHI, THO0 B
Cllyd4ae HeCBOCBPEMEHHOTO
MPEJOCTABICHNS OTYETa UIIH C
HAJIMYHEM HECYIECTBEHHBIX
OIIMOOK B BHITIOJTHEHUU
1a00paTOPHBIX 3a/IAaHUSX.
OreHKa «yI0BIETBOPUTEIHHON:
BBITIOJTHEHBI HE Bce, HO Ooiee
50% 3anaHuii 1abOpaTOPHOM
paboThl, JOTIONHUTEIbHbIE
3a7aHusI HE BBITIOJHEHBI,
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HECBOCBPEMEHHO IPEI0CTABIICH
OTYET O BBHIMOTHEHUH PaOOTHI.
Oruenka
«HEYJIOBJIICTBOPUTEIBHO:
BeIMIONTHEHO MeHee 50%
nmabopaTopHOU paboThI, HE
BBIINTIOJITHEHBI JOIMOJIHUTCIBHBIC
3aJaHusA, OTYCT O BBIIIOJTHCHUNU
paboTHI HE TIPEIOCTABIIEH.

Tema 3.2 [TocTossHHBIN
ANEKTPUYECKUI TOK
Tema 3.3 DnexTpuueckuii
TOK B Pa3JINYHBIX Cpeaax

JIP 26,J1P 14,JIP 23,JIH
13
MP8,MP9,MP10,MP13
MP17, MP21

I1P62 T1P63 T1P64
ITPGS, , I1P66, ITPG7,
[1P68,I1P61, TTP610

Y0 01.02, Yo 01.03,
Y0 01.04, Yo 01.05,
Y0 01.09

30 01.05, 30 01.02

Tpaxmuuec
Kasi paboma
(npaxmumec
Koe
3a0aHue)
Jlabopamop

3anamue
Tecm

OrneHka TecTUPOBaHUS
IIPOBOJUTCS IO UTOTOBOMY
MIPOLICHTY PE3yJIbTaTUBHOCTH
(TIpaBUIBHBIX OTBETOB)

90 + 100% - 5 - oTuHO

80 + 89% - 4 - xoporo

70 +79% -3 -
YIOBJIETBOPUTEIHHO

meHee 70% - 2 —
HEYIOBJIETBOPUTEIHHO

JlabopamopHnule pabomeol,
npakmuyeckoe 3a0aHue

Ol1leHKa «OTJIMYHOY: MPABUIIEHO
BBIMOJIHEHBI BCE 3aJaHUS B
COOTBETCTBHHU C TPEOOBaHUSIMHU,
MPaBUIIEHO BBITTOJTHEHBI
JIOTIOJTHUTENTLHBIE 3aJaHus,
CBOEBPEMEHHO  MPEIOCTABIICH
OTYET O BBHIMOJHEHUH PaOOTHI.
Or1ieHKa «XOPOIIO»: MPABUIEHO
BBIMOJIHEHBI BCE 3aJaHUS B
OCHOBHOM 4acTH,
JIOTIOJTHUTEIIbHBIC 3aIaHHs
BBIMOJIHEHBI HE B  MOJHOM
o0beMe, MPEAOCTABIICH OTUYET O
BBINTOJTHEHUU PpaboThl, THOO B
ciyyae HECBOCBPEMEHHOTO
MPEIOCTABICHHUS OTYETa WM C
HAJUYAEM  HECYIIECTBEHHBIX
OIMO0K B BBIMOJTHCHUH
71a60paTOpPHBIX 3aJIaHUsX.
O1ieHKa «yIOBIETBOPUTEIHHO:
BBIIIOJIHEHBI HE BCE, HO OoJiee
50% 3agaHuii mabopaTOpHOM
paboTHI, JTOIIOJTHUTEIILHEIE
3aJaHdsT ~ HE  BBINIOJIHEHBI,
HECBOCBPEMEHHO IPEIOCTABIICH
OTYET O BBIMOJHEHUU PAOOTHI.
Orienka
«HEYIOBJICTBOPUTEIHHOM:
BBITIOJIHEHO MEHee 50%
nabopaTopHoit  paboThI, HE
BBITIOJIHEHBI  JIOMTOJHUTELHBIE
3aJaHus, OTYET O BBIMOJHCHUU
paboThI HE MPEOCTABIICH.
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Tema 3.4 MarautHoe
nosie. DJIeKTpOMarHuTHas
WHIYKIIHS

JIP 26,JP 14,JTP 23,JIP
13
MP8,MP9,MP10,MP13
MP17, MP21

ITP62 ITPG3 I1P64
I1P65, , I1P66, I1P67,
I1P68,11P61, T1P610

¥001.02, Yo 01.03,
Y0 01.04, Yo 01.05,
Y0 01.09

30 01.05, 30 01.02

Tpaxmumec
Kasi paboma

(npaxkmuuec
Koe
3a0aHue)
Tecm

OneHka TeCTUPOBAHUS
MIPOBOJUTCS TI0 UTOTOBOMY
MPOLCHTY Pe3yIbTaTUBHOCTH
(TIpaBUIBHBIX OTBETOB)

90 + 100% - 5 - oTuHO

80 + 89% - 4 - xoporio

70 +79% -3 -
YIOBJIETBOPUTEIHHO

menee 70% - 2 —
HEYIOBJIETBOPUTEIHHO

Jlabopamopnuvle pabombi,
npaxmuyeckoe 3a0anue

Or1ieHKa «OTIMYHOY: TIPABHUIILHO
BBIIIOJIHCHBI BCC€ 3a/1aHUA B
COOTBETCTBHU C TPEOOBAHHSIMH,
MPABUJIBHO BBIMOJHEHBI
JIOTIOJTHUTEINTLHBIC 33 IaHH,
CBOCBPEMEHHO IPE0CTaRICH
OTYET O BBHIMOJTHEHUH PaOOTHI.
O11eHKa «XOPOILOY»: MPABUILHO
BBIIIOJIHCHBI BCC 3a/1aHUA B
OCHOBHOM 4acTH,
JIOTIOJTHUTENILHBIC 3aIaHHS
BBIIIOJIHCHBI HE B IIOJTHOM
o0beMe, PEIOCTABIICH OTUET O
BBITIOJTHEHUH PabOTHI, THOO B
ClTydae HECBOECBPEMEHHOTO
MIPEIOCTABICHHS OTYETa UM C
HAJIMYUEM HECYIIECTBEHHBIX
OIKOOK B BBIMOJTHCHUH
1ab0paTOPHBIX 3aTaHUSX.
O1ieHKa «yIOBJIETBOPUTEIIBHON:
BBIMOJTHEHBI HE BCe, HO Oomee
50% 3ananuii 1a00opaTOPHOI
paboThI, TOTIOJTHUTETHHBIC
3aJ]aHUs HE BHITTOJIHCHBI,
HECBOEBPEMEHHO MPEOCTABIICH
OTYET O BBIIIOJTHCHUHU pa6OTBI.
Oruenka
«HEYJIOBJIETBOPUTEIIHHO:
BeIMIOTHEHO MeHee 50%
nabopaTopHO# paboOTHI, HE
BBITIOJTHEHBI JIOTIOJTHUTEIHHBIE
3aJIaHusl, OTYET O BHIIOJIHEHUH
paboTHI HE MMPEOCTABIICH.

Pa3znen 4
Kosebanusa n BOJIHBI

JIP 26,JIP 14,JIP 23,JIH
13
MP8,MP9,MP10,MP13
,MP17, MP21

I1P62 T1P63 T1P64
ITPGS, , I1P66, ITPG7,
[1P68,ITP61, T1P610

Konmpons
Has
paboma.
Tecm

3a MpaBUIBHO BBIIIOJIHEHHOE
3aJJaHH€E BLICTABIISIETCS
II0JIOXKUTEJIbHAS OLleHKa — 1 Gasul.
3a HEmpaBWIHHO BEITIOJIHEHHOE
JIECTBHE, 3aJJaHUE BBICTABIISACTCS
oTpunartenpHas omenka — O
0asIoB.

OLIGHKEI TCCTUPOBAHUA
MOPOBOJAUTCA IO UTOT'OBOMY

23



Y0 01.02, Yo 01.03,
Y0 01.04, Yo 01.05,
VYo 01.09

30 01.05, 30 01.02

MPOIICHTY Pe3yJbTaATUBHOCTH
(TIpaBHITBHBIX OTBETOR)

90 +100% - 5 - oTTM4HO

80 + 89% - 4 - xoporio

70 +79% - 3 -
YIOBJICTBOPHTEILHO

meHee 70% - 2 —
HEYIOBJICTBOPUTEIILHO

Tema 4.1
MexaHu4yecKue
KoJ1e0aHusI M BOJIHEI
Tema 4.2
DNeKTpOMarHuTHBIC
KoJI€0aHM U BOIHEI

JIP 26,JIP 14,JIP 23,JIF
13
MP8,MP9,MP10,MP13
,MP17, MP21

I1P62 T1P63 T1P64
ITPGS, , I1P66, ITPG7,
[1P68,IT1P61, TTP610

Y0 01.02, Yo 01.03,
Y0 01.04, Yo 01.05,
Y0 01.09

30 01.05, 30 01.02

Tpaxmuuec
Kas paboma
(npaxmumec
Koe
3a0aHue)
Jlabopamop

3anamue
Tecm

Jlabopamopnule pabompwi,
npakmuueckoe 3a0aHue

OrieHKa «OTIUYHOY: TIPABUIBHO
BBINOJHEHEI BCE 3a[aHUs B
COOTBETCTBHU C TPEOOBAHUSIMH,
MPaBUJILHO BBITIOJTHEHBI
JIOITOJIHUTEILHEIE 3aJaHHs,
CBOEBPEMEHHO MPEIOCTaBICH
OTYET O BBHIMOJTHEHUH PaOOTHI.
O1ieHKa «XOPOIII0»: IPABUIIEHO
BBITTOJIHEHEI BCE 3aJ]aHUs B
OCHOBHOM YacTH,
JIOTIOJIHUTENbHEIE 3aa s
BBITTOJTHEHEI HE B ITOJTHOM
o0beMe, MPEOCTABIICH OTYET O
BBITIOJTHEHUH PabOTHI, THOO B
Clly4ae HECBOCBPEMEHHOT'O
MPEOCTABICHHS OTYETA HITH C
HAJIMYUEM HECYIICCTBEHHBIX
OIIIMOOK B BEITTOJIHEHUN
1a00paTOPHBIX 3a/IaHUSX.
O11ieHKa «yIOBIETBOPUTEIHHO:
BBITTOJIHEHEI HE BCe, HO Oojiee
50% 3ananwuii 1ab0paTOPHOI
PpaboThI, TOTIOJTHHUTETHHBIE
3a/1aHMsI HE BBITIOJIHEHEI,
HECBOCBPEMEHHO ITPEI0CTABIICH
OTYET O BBIMOJHEHUH PabOTHI.
OrneHka
«HEYJIOBJIICTBOPUTEIIHHO:
BEITTOIHEHO MeHee 50%
nabopaTopHOi paboThI, He
BBITTOJIHEHEI TOIOJIHUTEIbHBIE
3a/1aHMsI, OTYET O BBHIMOTHEHHH
paboThI HE IPETOCTABIICH.

OreHKa TeCTUPOBAHIIS
MIPOBOAMTCS IO HTOTOBOMY
MIPOLIEHTY PE3yJIbTaATUBHOCTH
(TIpaBMIIBHBIX OTBETOR)

90 + 100% - 5 - oTI9HO

80 + 89% - 4 - xoporio

70 +79% -3 -
yIIOBIIETBOPUTEIHHO

menee 70% - 2 —
HEYJIOBJICTBOPUTEIILHO
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10

Tema 4.3

FeOMeTquecxaﬂ OIITHKa

Tema 4.4 BonHoBas
OIITHKA

JIP 26,JIP 14,JTP 23,JIP
13
MP8,MP9,MP10,MP13
JMP17, MP21

I1P62 I1P63 11P64
I1P65, , I1P66, I1P67,
I1P68,11P61, T1P610

¥001.02, Yo 01.03,
Y0 01.04, Yo 01.05,
Y0 01.09

30 01.05, 30 01.02

Tpaxmumec
Kas paboma

(npaxkmuuec
Koe
3a0aHue)
Tecm

OneHka TeCTUPOBAHUS
MIPOBOJUTCS TI0 UTOTOBOMY
MPOLCHTY Pe3yIbTaTUBHOCTH
(TIpaBUIBHBIX OTBETOB)

90 + 100% - 5 - oTuHO

80 + 89% - 4 - xoporio

70 +79% -3 -
yIOBJIETBOPUTEIBHO

menee 70% - 2 —
HEYIOBJIETBOPUTEIHHO

Jlabopamopnule pabomeol,
npaxmuyeckoe 3a0anue

Or1ieHKa «OTIMYHOY: TIPABHUIILHO
BBIIIOJIHCHBI BCC€ 3a/1aHUA B
COOTBETCTBHU C TPEOOBAHHSIMH,
MPABUJIBHO BBIMOJHEHBI
JIOTIOJTHUTEINTLHBIC 33 IaHH,
CBOCBPEMEHHO IPE0CTaRICH
OTYET O BBHIMOJTHEHUH PaOOTHI.
O11eHKa «XOPOILOY»: MPABUILHO
BBIIIOJIHCHBI BCC€ 3a1aHUA B
OCHOBHOM 4acTH,
JIOTIOJTHUTENILHBIC 3aIaHHS
BBIIIOJIHCHBI HE B ITOJTHOM
o0beMe, PEIOCTABIICH OTUET O
BBITIOJTHEHUH PabOTHI, THOO B
ClTydae HECBOECBPEMEHHOTO
MIPEIOCTABICHHS OTYETa UM C
HAJIMYUEM HECYIIECTBEHHBIX
OIKOOK B BBIMOJTHCHUH
1a00paTOPHBIX 3aJaHUSX.
O1ieHKa «yIOBJIETBOPUTEIIBHON:
BBIMOJTHEHBI HE BCe, HO Oomee
50% 3ananuii 1a00paTOPHOMH
paboThI, TOTIOJTHUTETHHBIC
3aJ]aHUs HE BHITTOJIHCHBI,
HECBOEBPEMEHHO MPEOCTABIICH
OTYET O BBIIIOJTHCHUHU pa6OTBI.
Oruenka
«HEYJIOBJIETBOPUTEIIHHO:
BeIMIOTHEHO MeHee 50%
nabopaTopHO# paboOTHI, HE
BBITIOJTHEHBI JIOTIOTHUTEIBHEIC
3aJIaHusl, OTYET O BHIIOJIHEHUH
paboTHI HE MPEOCTABIICH.

11

Pa3znen 5
KBanToBas pusuka.
Actpodusnka
Tema 5.1 KBanToBast
aToMHas (usuka.
Crpoenue aToma

JIP 26,JIP 14,JIP 23,JIH
13
MP8,MP9,MP10,MP13
,MP17, MP21

I1P62 T1P63 T1P64
ITPGS, , I1P66, ITPG7,
[1P68,ITP61, T1P610

Tpaxmuuec
Kasi paboma
(npaxmumec
Koe
3a0aHue)
Tecm

Jlabopamopnvie pabomui,
npakmuyeckoe 3a0anue

OrneHka «OTINYHOY: TIPABUIIFHO
BBITIOJIHEHBI BCE 3a/1aHUS B
COOTBETCTBHU C TPEOOBAHUIMH,
MIPaBUJIbHO BBITTIOJTHCHBI
JOTIOJTHUTEIILHBIE 3aJaHH,
CBOEBPEMEHHO MpeI0CTaBIeH
OTYET O BBIIOJIHEHUU PabOTHI.
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Vo0 01.02, Yo 01.03, O1eHKa «XOPOIIIO»: TPABUIIEHO

Y0 01.04, Yo 01.05, BBIIIOJIHEHBI BCE 3aJaHUs B
Y0 01.09 OCHOBHOM YacTH,
30 01.05,3001.02 JIOMOIHUATEIBHEIC 3aJaHUs

BBITIOJTHEHBI HE B TTOJTHOM
o0BeMe, TIPEIOCTABIICH OTYET O
BBITOJIHEHUU pabOTHI, THO0 B
Cllyyae HECBOEBPEMEHHOTO
[IPEeIOCTABIEHHS OTYETA HITH C
HAJIMYHMEM HECYIIECTBEHHBIX
omKOOK B BHIITOJTHEHUN
1a00paTOPHBIX 3a/TaHUSAX.
OreHKa «yTOBIETBOPUTEIEHOM:
BBIIIOJIHEHEI HE BCE, HO Ooliee
50% 3amanwmii 1a00paTOPHOI
paboTHhI, TOTIOTHHUTETHHBIE
3aJ]aHUsl HE BITTOJIHCHBI,
HECBOEBPEMEHHO ITPEJIOCTABIICH
OTYET O BBHITOIHEHUH PAOOTEHI.
Orenka
«HEYJIOBJIETBOPUTEIBHOM:
BbINIOJIHEHO MeHee 50%
nabopaTopHOW PabOTHI, HE
BBITTOJTHEHBI JONOJTHUTENBHEIE
3aJIaHus, OTYET O BHITTOIHEHUH
paboTHI HE TIPEIOCTABIIEH.

OreHka TeCTUPOBAHMS
IIPOBOMTCS TIO HUTOTOBOMY
MIPOIICHTY PE3yJIbTATUBHOCTH
(TpaBUIIBHBIX OTBETOB)

90 +100% - 5 - oruHO

80 + 89% - 4 - xoporio

70 +79% -3 -
YIOBJICTBOPUTEIHHO

menee 70% - 2 —
HEYJIOBJICTBOPUTEILHO

5.2 IIpoMe:kyTOYHASI aTTECTALMSA

[IpomexyTouHas arTecTanusi 00y4aroIIUXCsl OCYUIECTBIIETCS 110 3aBEPLUICHUHN U3Y4Y€HUs Y4eOHOTo
npeamera «Pu3nKa» U MO3BOJISIET ONPEACIIUTH Ka4eCTBO U YPOBEHb €€ OCBOCHH.

dopma NpOMEKYTOUHON aTTecTalluu 1o npeaMery «Pusuka» — audQepeHnpoBaHHbIi 3a4eT

OuneHo4HBIE CpPeICTBA

PesynbTaTnl 00yyeHus .
AJISl IPOMEKYTOYHOI aTTecTaluu
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JIP 13, JIP 14 JIP 23 JIP 26
MP8,MP9,MP10,MP13,MP17, MP21

[1P61 ITP62 I1P63 T1P64 TTP65, ITP66, ITP67,
I1P68, I1P610

VY0 01.02, Yo 01.03, Yo 01.04,
3001.02

Tecr

1. Ecnu AS — nepemerieHue Tena 3a CKOJIbKO
YTOJIHBIA MaJIblid HHTEPBaAJ BpeMeHu A t, To Kakas
BEJIMYMHA OMpeAeIsaeTcs: oTHOImeHneM AS/A t.

a) MyTh;

0) mepeMernieHue;

B) CKOPOCTbh PaBHOMEPHOTO JIBUKEHUS;

') YCKOpEHue

2. YcTaHOBHUTE COOTBETCTBHE CUMBOJIOB 0003HAUEHUS
(bU3NIECKUX BETUYHH.

1) ammmuTyna; a) e;

2) NUKIMYecKas 0)F;
4acToTa;

3) daza; B) L;
4) nepuog; r) C;
5) CKOpOCTB; n) A,
6) cuua; e) L;

7) MHIYKTUBHOCTb; K)
8) eMKOCTB 3) T

3. Ham Ttenom coBepmieHa paboTa A BHEINIHUMH
CHWJIaMH M Tely TNepelaH0 KOJMYECTBO TEIIOTHI.
YeMy paBHO M3MEHEHUE BHYTpeHHel sHepruu AU
Tena?

A) AU=A;

b) AU =A-Q;
B) AU =Q;

') AU = Q-A.
1) AU = A+Q;

4. Ha npoBOJHMK, HAXOANIUNCA B MAaTHUTHOM IIOJIE,
JIEUCTBYET CUJIA. ...

A) Jlopenua; b) Amnepa; B) I'epua; I') [xoyns.

5. 3akoHYMTE MPEIOKEHNUE.

ConpoTuBieHHE MPOBOJHUKA 3aBUCHUT OT...

A) Temneparypsl;

b) mnomnepeuHoro ceyeHus;

B) marepuana;

I') nmouHer,

J1) Bcex mepeymciieHHbIX TapaMeTPOB.

6. Kakoe 3HaueHune Temneparypsbl, BbIpa)KeHHO! B
rpaaycax Llembcus, cootBeTcTByeT S0 K?

7. A)323°C;  B)223°Cc;  B)50°C; T)-50°
c;, Jn-223°cC.

8. B kakux eIMHHIIAX U3MEPSIOT JJICKTPHUECKOES
HaTpsDKEHUE:
A) Bonbt; B) Amnep; B) Owm; I') Barr.

9. VYmopsiio4eHHBIM JIBH)KEHUEM, KAKUX YACTHII
CO3/IAETCS DIIEKTPUYECKUHN TOK B METajlIax?

A) TI0J0XKHUTENBHBIX HOHOB;
b) orpunarenbHbIX HOHOB;
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B) snektpoHoB;

[') MOJNIOKHUTENBHBIX M OTPULIATEIBHBIX HOHOB U
AJIEKTPOHOB;

J1) MONOXUTENBHBIX U OTPUIIATEITHHBIX HOHOB.

10. Kakoit mporecc  OOBSICHSETCS  SIBJICHHEM

AJIEKTPOMAarHUTHOW MHIYKIIUK?

A) B3aMMOJEICTBHE /BYX NMPOBOJHUKOB C TOKOM; b)
BO3HUKHOBEHHE JJIEKTPUYECKOTO TOKAa B 3aMKHYTOH
KAaTylIKe @pU HW3MEHEHHHM CHJIbI TOKa B Jpyrou
KaTyIlIKe, HaXOASAIIEHCS PAJIOM C HEW;

B) oTkioHeHMe  MarHuTHOM  CTpenku  BONIM3H
IIPOBOJHMKA C TOKOM;

I') BO3HUKHOBEHUE CUJIbI, JEHCTBYIOIIEH HA
JBIKYLTYIOCS 3apsPKEHHYIO YAaCTUIy B MATHUTHOM
noJe.

IIpakTH4yeckoe 3a1aHue

1. Kakyio CKOpPOCTh MMEIOT TOYKH 00072 KoJieca
MoTolMKIa paguycom 40 cM, eclid OHH
JIP 13, JIP 14 JIP 23 JIP 26 JIBHXKYTCS C YCKOpeHueM 1 m/c??

MP8,MP9,MP10,MP13,MP17, MP21 .
2. B nmepBuyHOH OOMOTKE  IOBBIIIAIOIIETO

TpancpopmaTtopa 80 BUTKOB, a BO BTOPUUHOMN
1280. HampspkeHue Ha KOHLIAX IEPBUYHOM
oomMoTkn 120 B, a BenmnumHa TOKa BO
BTOpu4HOU oOMOTKe 0,25 A. Omnpenenute
MOJIE3HYIO MOIITHOCTH TpaHcopmaTopa.

[1P61 ITP62 I1P63 T1P64 TTP65, ITP66, ITP67,
I1P68,11P69, T1P610

VY0 01.02, Yo 01.03, Yo 01.04, Yo 01.05,
Y0 01.09

30 01.05, 30 01.02 3. Kak skcrepuMeHTanbHO OINPENeNTuTh MOIYJb
YIPYTOCTH TBEPAOIO Tea.

Kpurepun onenkn n1upgepeHInpPOBAHHOIO 3a4eTa

- «OTIUYHO» - TEOPETUUYECKOE COJCp)KAaHHWE Kypca OCBOCHO IOJHOCTHIO, 0€3 mpoOesos,
yMeHHs chOpMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOTpaMMoOii yueOHbIe 3a/1aHHs BBITIOTHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopolIo» - TEOPETHUYECKOE COJIEpXKaHHe Kypca OCBOEHO MOJHOCThIO, 0e3 MpoOesnos,
HEKOTOpble YMEHHMS CQOPMHMPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOrpaMMOi yueOHbIE
3aaHuA BBIIIOJTHCHBI, HCKOTOPBIC BUJIbI SallaHHfI BBITIOJIHEHBI C OIIMOKAMM.

- «Y IOBJIETBOPUTENILHO» - TEOPETUYECKOE COJIEpP’KaHHE Kypca OCBOCHO YacTUYHO, HO
npoOesibl HE HOCAT CYHIECTBEHHOI'O XapakTepa, HEoOXOIuMble YMEHHUs paboOThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBITUHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOM OOYUdECHHS
y‘-Ie6HI)IX BallaHI/Iﬁ BBIITOJTHEHO, HEKOTOPBIC M3 BBIITOJHCHHBIX 3a)IaHI/II\/’I CoJCpKar OIINOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIEpKAHUE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHUs He ¢(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIC 3aJaHuUs COIepKAT TPyObIe OMUOKH.
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[Ipunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOT'MH, BKJIIOYASA AKTUBHBIE I UTHTEPAKTUBHBIE
METOABbI OB YYEHUA

[Ipu mnpoBeneHHH TEOPETHYECKUX U MPAKTUYECKHUX/TAa0OPATOPHBIX 3aHATHH HCIOIB3YIOTCS
CJIENYIOLIME NIEJAarOrHYeCKUE TEXHOJIOT UM

No Haspanue Llenb ucnonb30BaHUS [Inanupyemblit Onucanue nopsjka
n/n | oOpa3oBarenbHON o0Opa3oBarenbHOI pe3ynbTar UCTIOJIb30BaHHS
TEXHOJIOTHH (C TEXHOJIOTUH HCIIOJIb30BaHUS (anmroputm
yKa3aHuEeM aBTopa) / o0Opa3oBarenbHON MIPUMEHEHUS )
aKTHUBHbBIE U TEXHOJIOTUH TEXHOJIOTHH B
WHTEPAKTUBHBIE IIPaKTUYECKON
METOABI O0yUYECHHS npodeccnoHalbHOI
JIEATEIbHOCTH
1 TexHomorus Pa3BuTHe MBICIUTENBHBIX | BO3MOXKHOCTB Ipuém «MHCEpPT»
KPUTHYECKOTO HaBBIKOB ydJaruxcs, | JMYHOCTHOTO POCTa [Tpuem ocyecTBisieTcs
MBIIIICHUS HEOOXOMMBIX HE TOJIBKO | 0Oydaromerocs, B
B yueOe, HO ¥ B OOBIYHOII | pa3BHUTHS €ro HECKOJIBKO JTAIoB.
JKU3HU (ymeHue | ”HIUBUAYAIbHOCTH; I 3ram: IIpennaraercs
IMPUHUMATh B3BCHICHHLIC ITOBBIIIICHUEC cucremMma
pemienusi, paborark ¢ | apdexTuBHOCTH MapKHPOBKH TEKCTa,
nHpOpMAITIECH, BOCTIPUSITHSI YTOOBI
AHAIU3UPOBATH uHhopMaImy; TOIpa3EInTh
Ppa3In4HbIC CTOPOHBL ITOBBIIIICHUEC 3aKJIIOUYCHHYIO B
SIBIICHUIL JIp.), T. €. UHTEpeca, Kak K HeM nH(opManuro
pasBuTHE M3ydyaeMomy CIIETYIOIIM
CIIOCOOHOCTH K Marepuaiy, Tak 1 K obpazom:
€aM000pa30BaHHIO. caMoMy MpoLeccy V «ranouxoii»
00yueHUs; yMEHHE MOMEYaeTCsI
KPUTUYCCKHU TO, YTO YK€ U3BECTHO
MBICITHTb. yUaIIIMCS,

- 3HAKOM «MHHYC»
IIOMEYaeTCs TO, YTO
MIPOTUBOPEUHT UX
MPEACTABICHUIO;

+ 3HAKOM «ILTIOC)
IIOMEYAETCs TO, YTO
SIBIISICTCS

JUISL HUX UHTEPECHBIM U
HEOXKUJAHHBIM;

? «BOMPOCUTEIBHBIH
3HAK»

CTaBUTCS, €CJIH YTO-TO
HESICHO,

BO3HHKIJIO KEJIaHUE
Y3HATh

OoJtbIIIe.

II »Tam: unras TeKkcT,
yyaiuecs

IIOMEYaloT
COOTBETCTBYIOIINM
3HAYKOM Ha MOJISIX
OTJICIIbHBIC
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a03aLbl ¥ IPEIIOKEHHS.
III sram: YaammmMces
npeasaraeTcs
CHUCTEMaTH3UPOBATh
WHPOPMALHIO,
PAacIoyoxKuB ee B
COOTBETCTBUH CO CBOUMHU
MOMETKaMH B
CIIEYIOLIYIO

TabIuUIy:

4 sram:
ITocnenoBarensHOE
obcyxaeHNe KaKIon
rpadsl

TaOJIALBL.

[Ipuem criocoOcTBYeET
Pa3BUTHIO
AHAJINTUYECKOT O
MBILICHUS TIPU
W3yYEHUH HOBOT'O
MaTepuana,

SIBIIIETCS] CPEZICTBOM
OTCIICKHUBAHUS
MOHUMAaHUs
Marepuaa)

[Ipuém «Knacrep»

210 crocod
rpapuuecKon
OpraHu3alyy MaTepuana,
MO3BOJIAIOLIHH C/AENaTh
19

HarJsIIHBIMU T
MBICJIUTEJILHBIC
MIPOIIECCHI, KOTOPBIE
MPOUCXOJIAT

[PU TIOTPYKEHUH B TY
WA MHYIO

temy. Knacrep sBrsercs
OTpaKeHHEM
HEJTUHEIHOU

(hOpMbI MBIIIJICHHUS.
[TocnenoBaTensHOCTD
IEUCTBUH:

1. ITocepennHe 9ncTOrO
JUCTa

(xJaccHO# JOCKM)
HanucaTh

KJIIOYEBOE CJIOBO WU
MpeIokKEHNE, KOTOPOe
SBIISIETCS] «CEPALIEM»
ujeu,

TEMBI.

2. Bokpyr «HakuaaTb»
cJoBa

WIN TIPEI0KEHUs,
BBIPQKAIOIINE HJICH,
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(haKThI,

00pa3bl, TOIXOIATITIE
IS

JIaHHOM TeMbl. (Monenu
YCTPOWCTB U MPHUOOPOB)

IIpobmemuoe [IpuBieus CTyIEHTOB CaMocTOsATeNbHBIN YacTHYHO-NTOUCKOBBI i
o0yuenune K aKTUBHOM (M1 ¢ TOMOIIBIO MeTo/
(T.A.Nnbuna) MBICJIUTEIIbHOU YUUTEINS) aHATU3 o0y4eHus:
1. mpobnemHOE NeATeTLHOCTH, K MIPOOTIEMHBIX 0 co3maHue MPoOIeMHOM
M3JI0KEHHE; PEIIeHUIO Pa3HOTO CUTYaIUH, 1 UX CUTYaIuH TPH
2. 4aCTHYHO — poJa 3amay, KOTopble peleHus 00BsICHEHNH
MTOMCKOBAst HETNOCPEICTBEHHO TOCPEACTBOM HOBOT'O MaTepuaia
JIeSITEIbHOCTB; CBS3aHEI C BBIIBIDKEHUS (Bompockl, 3aaua,
3. camocTosTenbHas coJiepKaHnueM MIPEUIOKEHHH, 9KCTIEPUMEHTAIIbHOE
HCcClIeIoBaTeNbCKast yueOHOTo MaTepHana. TUIIOTE3, UX 3aJjaHne
JIESITENbHOCTb. 000CHOBaHUS 1 MIPH 3aKpeTUICHUN
JIOKa3aTeNbCTBA, a y4e0HOTO
TaKXe IpoBepKa MaTepuana)
MIPaBUILHOCTH [J KOJUIEKTUBHOE
pelIeHusI. obcyxeHne
BO3MOKHBIX IIOJXOJI0B K
peteHuto npoOIeMHOR
cutyanuu (ypox
cucreMaru3anum n
00001ICHYSI 3HAHUI ).
MeTton npo0JieMHOr 0
U3J10KeHH s
[J BBIABUIAIOTCS
TUITOTE3BI IO
TeMe, OTBepras OJHH U
apryMEHTHPYsI BEIOOD
JIpyTHUX, BBICTpauBaHUE
JIOTUKHU PACCyKICHUH,
aHaJIN3 ITIOCTAaBJIICHHBIX
npobiieM (M3ydeHue
HOBOM
TEMBI, TOCTAHOBKA TEMBI
u
1enel ypoka)
KonTekctHOE Obecneuenne YMeHue Keiic — meTon
oOydenune JUYIHOCTHOTO aHaIM3UPOBAThH (He3aBeplIEHHBIH
(A.A.Bepbunkwmii) BKJTFOUCHHS CTYICHTA MpoOIEMBI, UCKATH MeTOoM)
B y4eOHYIO aJICKBaTHBIE CIIOCOOBI CTyJeHTaM OyzeT
JIeSITeIbHOCTD WX pelieHus, Mpe/IoKeHa

MO3HAHUE CIIOKHYIO,
MHOTOTPaHHYO
CTPYKTYpY CBOEH
Oymymei
mpodecCHOHANTBHOM
JICSITENIBHOCTH

JIUIIb YacTh
WH(OPMAIIH, BCIO
OCTaJIbHYIO
nH(pOPMAITHIO -
CTYICHTBI MOTYT
MOYEPIHYTh

00 U3 JIMYHOTO OIbITA,
60 U3 IPyrux
HCTOYHUKOB
nHpopmanun — I-net,
CIpaBOYHAs JINTEpaTypa,
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YKYPHAJIbI, CIICIIUATUCTHI,
00J1a/1atoMIHe OTIBITOM B
peIIeHIH JAaHHBIX
npobieM u

T.1. (IIpU IPOBEJCHUN
J1abopaTOPHEIX PadoT,
perieHune

KaueCTBCHHBIX U
pacyYeTHBIX

3a/1a4)

JeJsioBas urpa

3TO METOJ TPYIIIOBOTO
00ydeHus: COBMECTHOMN
JIESITEIBHOCTH B
mpolecce

pelIeHrs o0muX 3a/1a4 B
YCIIOBUSIX MAKCUMATBHO
BO3MO>KHOTO
MPHOJIFKEHUS K
peabHBIM MTPOOIEMHBIM
CUTyalusaM (Tpu
3aKpeIIeHUN
M3Y4EeHHOTO MaTepuarna,
cUCTEeMaTH3allMi 3HAHUM,
MIPaKTHYECKUE 3aHATHS).
KoHTekcTHbIE 321241
(mpakTHKo-
OpPHEHTHPOBAHHDIE)
3aJla4d, BCTPEUYAIOTCS B
TOU

WJIM UHOM peabHOMN
CUTYaIIUH.

Nx xoHTEKCT
obecrieunBaeT

YCIIOBUS JUIsSt
MPUMEHEHUS 1
pa3BUTUS 3HAHUH MTPH
peleHnn

po0eM, BO3HUKAIOIIUX
B

peabHOU KU3HU
(mpakTHIecKue
3aHATHS, TA0OOPATOPHBIC
paboTsl,

3Tam 3aKpeTIeHHS
3HaHUM Ha

YpoKe).

Mo3srosoii mrypm
N3yueHnue HOBOroO
MaTepuaia

Texnonorus
«ITepeBepHyThIi
KJ1aCcCy»

Bosneuenue kaxaoro
obOydJarorerocs

MBICITUTh KPUTHYECKH,
permaTh MpoodIEMBI ITyTEM
CO3JIaHHS HOBBIX

1. Jomarrnsist pabora:

3HAKOMCTBO M M3yUCHUE
TEOPETUIECKOTO
Marepuana,
MIPEJICTABICHHOTO B

PaboTa Ha 3aHATHH
TTOCBSIIACTCS Pa3doopy
CITOKHOU TEOPETUICCKOM
YacTU U BOIIPOCOB,
BO3HUKIIHNX Y YHAIIUXCS
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pelIeHui,
MEPCOHAIN3UPOBATH
y4aeOHOE TIPOCTPAHCTBO
JUTSL YTIyOJICHUS 3HAHUHA

BUJC poTHKa.
CocraBnenue

MOAPOOHOTO KOHCTIEKTa
[0 HOBOMY MaTepHany
myTeM
MPeJIOKCHHBIE

OTBCTOB Ha

BOIIPOCHL.
2.Pabora Ha 3aHATHU:

OcCMBICIIEHHE:
BBIIIOJIHCHHUEC TECTa II0
JOMAIITHEMY 3aJIaHHIO.

dopMupOBaHUE
MIPAKTUYECKUX YMEHHH
[IOCPEICTBOM
BBITIOTTHEHHS
J1a00paTopHO paboThl U
pelIeHnsl MPaKTHYECKUX

B IMTPOLICCCC BBINTOJIHCHUA
JOMarrHe paboTs (He

6oxee 25-30% BpeMeHH).

Takske CTyeHTBI 1OJ
HaOJIIOICHUEM
MIPENOIaBaTeNs PEIIAl0T
MPaKTUYECKUE 3a]]a4u U
BBITTOJTHSTFOT
HCCIICI0BATEIILCKUE
3amanwns. [Tocne 3aHATHS
BBITTOJIHSIFOTCST TECTHI Ha
MOHUMaHHE U
3aKperieHue
MPONIEHHON TEMBI.

3aJaHUMN.
3nopoBbecOeperaromas | ObecrieueHne Cobmonenne KoHTpoJib ocBeleHHs BO
TEXHOJIOT U CaHHUTapHO- ONTHUMAJILHOTO BpeEMsl 3aHATHA
(H.K.CmupHOB) THTHEHUYECKOTO BO3JIyIITHO-TEIIOBOTO Aunamudeckas naysa
COCTOSIHUSL Y4EOHOTO peKuMa B DH3IKYILTMHHYTKA B
IOMEIICHHAS AYJIATOPHL. cepeaune 3ausatus (1-2
(ocBerieHue, ITo3uruBHas MEH)-
MPOBETPUBAHUE, MICUXOJIOTHYecKast
TeMITepaTypHBIH aTMocdepa.
PEXUM) ITonnepxanue
DOMoIMOHAaTbHAS paboTocniocoOHOCTH
paspsika Ha 3aHSITH.
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[Ipunoxenue 2

MNEPEYEHb IPAKTHYECKHUX/JIABOPATOPHBIX 3AHSATHM

Pasjnenni/Temsl Tembl KosmnuectB B popme TpebdoBanus
NPaKTHYeCKUX/J1a00paTOPHBIX 0 4acoB npakruyeck | ®IrocC COO
3aHATHI oit
MOTOTOBKH (ymers)
Paznen 1 Mexanuka 8
1.1 Kunematuka. | [Ipakruueckoe 3anstue Ne 1 Pemenue 2 I1P64, ITP63,
Kunemaruka 3aa4 [0  TEME: Kunemaruka I1P67
TBEPOTO Tela MaTepuaabHO Touku. [lapameTpsl
JIBUKCHHSI.
Jlabopatopnoe  3aHaTtue  No | 2 [1P64, I1P66,
Onpenenenre IIOTHOCTH BEIIECTBA [1PG7 TTPGS
1.2 JIunamuka, [IpakTrueckoe 3anstue Ne 2 PemieHue 2 I1P64, T1PG3,
TUHAMHUKA 3a3Jad4 MO TeMe: 3aKoHbl HproToHa, I1P67
BpalllaTeIbHOTO 3aKOHBI COXpaHEHUSI.
IBWOKEHUSA. 3aKOHEI
COXpANCHHA B [Ipaktuueckoe 3ansatue Ne 3 Pemenue 2 [1P64, I1PG3,
MEXaHHUKE
3a/1a4 MO0 TeMe 3aKOHBI COXPAHEHHUS B [1P67
MEXaHHKE U UX TPUMEHEHUE
Paznen 2. MousiekyJisipuasi pu3nKa ¥ TEpMOIMHAMHUKA 6
2.1 OcHOBBI [IpakTuueckoe 3anstue Ne 4 Pemienue 2 [1P64, I1PG3,
MOJIEKYJIIPHO- 3azad mo TeMme: MpeanbHbl ras. I1P67
KUHETHUYECKON Macca u pazmepbl MOJIEKYJT
TEOpUU U
TePMOIMHAMEKH. [IpakTnueckoe 3ansatue Ne 5 Pemenue 2 I1P64, ITPG3,
ArperaTHbie 3amad no Tteme: CBOWMCTBAa TBEPABIX I1P67
COCTOSHHUS ten. Buasr nedopmarun.
BelecTBa. Pa3oBbie
H HePeX 0TI Jlaboparopnoe  3anatue  Ne 2 2 [1P64, TIPG6,
p Onpenenenue yIeIBHOM [1PG7 ITP6S
TETJIOEMKOCTH BELIECTBA
Paznen 3 DuexkTpoannammuka 16
3.1 Onektpocratuka | [IpakTrueckoe 3ansTue Ne 6 2 [1P64, I1PG3,
Pemenue 3agau no reme: I1P67
DIIEKTPUYECKOE TOJIE.
DNEeKTpUYECKUE 3apsiibl. 3aKOHbI
ANEKTPOCTATUKH
3.2 IlocTOSsIHHBIN Jlaboparopnoe 3aHATHE Ne3 2 [1P64, I1P0G6,
AIEKTPUIECKUN TOK Omnpenenenue YAEIBHOTO [1PG7 11P68
COMPOTHUBIICHUS ITPOBOJIHUKA.
JlaGopatopHoe 3aHATHE Ne 2 [1P64, TIPG6,
4IlpoBepka 3akoHa Owma  jans [1PG7 ITP6S
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ydacTKa OeIu.

2 [1P64, I1P66,
Jlaboparoproe 3amsitue Ne 5. [1P67 TIP6S
Onpenenenue 3/C u BHYTpEHHETO
CONPOTHUBIICHUS HUCTOYHUKA
AJIEKTPUYECKON »Heprun. M3yueHue
paboThI MyJIBTUMETpA.
Jlaboparoproe 3aHATHE Ne 2 [1P64, ITP66,
6.Uccnenosanue 3aBUCHMOCTH I1P67 I1PG8
MOIIHOCTH MOTPEOIIeMO JIamMIon
HAKaJUBaHUSl OT HANpsOKEHUS Ha ee
3aKUMaXx. N3zyuenue cnoco0a
MapKUPOBKH PE3UCTOPOB.
3.3 DnekTpuyecKuit Jlaboparoproe 3ansTre No7. 2 [1P64, T1PG6,
TOK B Pa3jIMYHbIX HccnenoBanue 3aBUCUMOCTHU I1P67 I1POS
cpenax MIPOBOJIHUKA U TIOJYIIPOBOJHUKA OT
TEeMIIePaTypBhl.
3.4 MaruautHoe none. | [Ipaktuueckoe  3amstme No 7 2 11P64, 11P63,
DneKTpoMarHuTHas Pemenue 3agau no reme: MaruuTHoe [1P67
WHIYKITHS. Mojie W ero  XapakTEePHUCTUKH.
MarauTHas UHAYKIHS
[Ipaktnueckoe  3amsitue No 8 2 11P64, 11P63,
Pemenue 3a/1a4 o TeMeE: [1P67
DneKTpoMarHuTHas WHTYKITHS.
CaMonHAyKIUSI.
Pasgen 4 KoJsie0anus v BOJIHBI 14
4.1 Mexanunueckue | JlabopatopHoe 3ansTHE Ne® 2 [1P64, I1P0G6,
KoseOaHus U BosHbl | MccnenoBanue 3aBUCUMOCTH Ieproia [1PG7 T1PGS8
MaTeMaTUYeCKOT0 U MPY>KUHHOTO
MasTHUKA
4.2 [Ipaktnueckoe  3anatue Ne 9 2 [1P64, T1P63,
OnekrpomaruuTHele | Pemenne 3amau no Teme: Buasl I1P67
KoJie0aHus U BOJHBI | CONPOTUBIIEHUI B TETISTX
MIEPEMEHHOI0 TOKA. DopmyIsl
Tpancopmaropa
[Ipaktnueckoe  3anmstme Ne 10 2 [1P64, I1PG3,
Pemenne 3amau mo Teme: 3aKOHBI I1P67
Owma, 3akonsr Kupxroda
JlaGopatopnoe 3ansTre Ne9 U3yuenue 2 [1P64, TIPG6,
yCTpOMCTBA Tparcdopmaropa, [1PG7 TTP6S
reHeparopa
[Ipaktnueckoe  3amsitue Ne 11 2 [1P64, T11P63,
Pemenue 3a1a4y 1o TeMe: I1P67
Xapakrepuctuku OMB
4.3 T'eomerpuueckas | [Ipaktuueckoe  3anstue Ne 12 2 [1P64, I1PG3,
Pemenue 3agau mo Teme: 3aKOHBI I1P67
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OIITHKa

r€OMETPUYECKOM ONTUKH.

4.4 Bomnogas | [Ipaktudeckas padora Ne 13 2 [1P64, T1P63,
OIITHKA Pemenue 3anau o teme: BoiHoBbIE I1P67
CBOICTBa CBETA.
Paznen 5 KBanToBas ¢pusuka. Acrpodusnka 6
[Ipaktuueckoe  3amsitue Ne 14 2 [1P64, ITP63,
Pemrennie 3amau mo Teme: 3aKOHEI [1P67
dorordpdekra
[Ipaktnueckoe  3anstue Ne 15 2 I1P64, ITPG3,
Pemenne 3amau no teme: CrpoeHue I1P67
aToMa M aTOMHOTO sI7Ipa
[Ipaktnueckoe  3ansitue Ne 16 2 I1P64, T1PG3,
Pemenne 3amad mo Tteme: cTpoeHue I1P67
Bcenennoii. PaGora co 3Be3nHOH
KapTou
UTOI'O 50
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

KonTtpomupyemsie
Kontponbnas Kontpomupyemsie
TouKa pazziesbl (TEMBbI) Pe3yIbTATHI OueHovHbIe CPeACTBA
y4eOHOT0 MpeameTa
Nel Pazgen 1 MP &, MP9, MP10, Koutpoabnasn 1.3amauu c
Mexannka MP13, MP17, padora Nel MMOCTPOECHUEM
MP21 yepTexa
JIP13, JIP14, JIP23, 2. PacueTHbIe
JIP26 3a7a491
I1P61, TTP62; I1P64, 3. ®usnueckuit
I1P63, ITP66, TIPGS JTUKTAHT
I1P67 I1P6S, I1P610
Ne2 Paznen 2 MP &8, MP9, MP10, KonTpoabsHas 1. TecToBrIie
OCHOBBI MP13, MP17, pabora Ne2 3aJlaHus
MOJIEKYJIIPHOU MP21 2. PacuerHblie
bU3UKH U JIP13, JIP14, JIP23, 3aJIaHus
TEPMOJIMHAMUKHI JIP26
I1P61, ITP62; I1P64,
I1P63, ITP66, IIP65
I1P67 I1P6S, I1P610
Ne2 Paznmen 3 MP §, MP9, MP10, Kountpoabnasn 1.TecroBbie
OnexkrpoauHamuka | MP13, MP17, padora Ne3 3aaHus
MP21 2. PacueTHbIe
JIP13, JIP14, JIP23, 3aJa41
JIP26 3. OusznuecKuit
I1P61, I1P62; I1P64, JUKTAHT
I1P63, ITP66, TIP65
I1P67 I1P6S, T1P610
Ne3 Pasnen 4 MP §, MP9, MP10, Kontpoabnasi | 1.TecToBble
Konebanus u Bonnsl | MP13, MP17, pabora Ne4 3aaHus
MP21 2. Ketic-3amanus
JIP13, JIP14, JIP23,
JIP26
I1P61, I1P62; I1P64,
I1P63, ITP66, TIP6S
I1P67 I1P6S, ITP610
Neq Pazgen 5 Ksantosas | MP 8, MP9, MP10, Kountpoabnasn 1.TecroBhIie
dbusmka. MP13, MP17, padora NeS 3aaHus
Actpodusuka MP21 2. PacuerHble
JIP13, JIP14, JIP23, 3aJa49n
JIP26 3. OusznyecKuit
I1P61, I1P62; I1P64, JUKTAHT

ITPG3, I1P66, IIP6S
ITP67 ITPGS, TTP610
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Homyck k
3a4eTy

MMoprdoauo

1 [IpakTrueckue
paboThI

2. JJaboparopHubie
paboThI

3. Tecthl

4. KoHTpOosbHbIE
paboThI

IIpome:xyTouHas
aTrecranus

Hud 3auer

Hrorosasn
KonTpoabsHas
padora

1. TecToBrIe
3aJaHUs

2. Tumnossle
MPaKTUYECKHE
3aJaHus
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JUCT PETUCTPAIIUM U3MEHEHII Y JONTOJTHEHMIA

Ne | Pasnen paboueit Kparkoe conepxauue usmeHeHns/ 10n01HeHAs JHara, [MToanuce
n/n NporpamMMsi Ne nporokona | npencenaress
3acenaHus TTK/TILK
TTK/TILIK
PaGoyas mporpamma yuebHOM mucummIMHBI  «DH3HKAY
aKTyanusuposaHa. B pabodyio  nporpammy  BHeceHbl
CIIEYIOLIME U3MEHEHHS:
1 | 3 YCJIOBHUA B cBs3u ¢ npukasamu Munnpocsemenns PO ot 21.09.22r Ne | 13.09.2023 r.
PEAJIU3ALIMU | 858 «O6 yTBepkaennu ¢emepanbHoro nepevnst y4ebHukos, | [Iporokon Ne 1
YYEBHOH AONMYMIEHHBIX K HCMOJIb30BAHUIO TPH peali3aliid WUMEIOLHX
AUCLIMITJIMHBI | rocynapcTBeHHYHO aKKpeaHTaLMiO 00pa3oBaTeNbHBIX MPOrpaMm
1. 3.2 Yye6Ho- Ha4yaJIbHOrO 0O6IIEro, OCHOBHOrO 06IIEro, cpeiHero o0imero
METOJIMYECKOe U | 0Opa3oBaHus OpraHU3aLHAMH, OCYIIECTBIISAIOMIUMH
MH(POPMALMOHHO | 00pa30BaTebHyI0 JIeSITeTBbHOCTb, u YCTaHOBJIEHUs
e obecrnieueHue NpeaeNbHOro cpoka HCIIOJI30BaH s HCKJTIOYEHHBIX
peanuzanuu y4eOHuKOB» 1 OT 21.07.23r Ne556 «O BHeceHMHM W3MEHEHHIA B
MPOrpamMMbl npuoxerus Nel u Ne2 k npukasy Murnpocpemenus P® or

21.09.22r Ne 858 «O6 ytBepxueHun (enepanbHOro nepeyHs
Y4€GHHKOB, IOMYIIEHHBIX K MCIIONB30BAHUIO NPH Peav3aLim
MMEIOIIMX roCYIapCTBEHHYIO aKKpeAUTaliio 06pa3oBaTesbHbIX
MPOrpaMM HavalbHOro OGLIEro, OCHOBHOTO OGLIETO, CpeHero
obwero o0pa3oBaHHs OpPraHU3aLUAMH, OCYILECTBJISIOIIMMHU
00pa3oBaTebHy0 JEATEIBHOCTB, " YCTaHOBJICHUS
TNpe/ieSIbHOTO cpoka MCII0JIb30BaAH NS HCKJIIOYEHHBIX
y4eOHHKOBY
. Y4eGHO-MeTomMueckoe M WHPOPMALHOHHOE obecreueHue
peau3alyy MporpaMMel YUTaTh B HOBOM pelaKLIMu;

OcHoBHas nuTepaTypa
}: Mskumes, I'. 5. ®wusuka: 10 knacc: 0a30Bbii U
yryOonénsbiii ypoBuu: yuebuuk / TI'. 5. Mskumes, B. B.
Byxosues, H. H. Corckwuii ; non pen. H. A. [TapdenTresoii. -
10-¢ u3a., crep.- Mocksa : "Tlpoceemenne”, 2023. - 432 ¢.: wi.
_ (Kumaccueckuit kypc). ISBN 978-5-09-103619-0.
2; Mskumes, I'. 5. ®usuka: 11 kinacc: 6a30Bblii U
yriyOnénubiii ypoBHu: yuebuuk / I'. 5. Mskumes, B. B.
Byxosues, B. M. Yapyrus ; noa. pex. H. A. ITapdenTbeBOii. -
11-e u3n., crep. - Mocksa : "Ipocsemenvie", 2023. - 432 c.:;[4]
1. Mn. — (Knaccuueckwuit kype) . ISBN 978-5-09-103620-6.
3. Tapacos, O. M. ®uzuka : yyeGHoe nocobue / O. M.
Tapacos. — Mocksa : ®OPYM : UH®PA-M, 2019. — 432 .
— (Ilpodeccuonansroe obpasosanue). - ISBN 978-5-91134-

777-2. - Teker: 3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1012153

4. Ponuonos, B.H. ®usuka: yueOGHoe mocobue s
CpeaHero po(eCCHOHATBHOTO obpazoBanus /
B. H. PopuoHoB. — 2-¢ w3, uernp. v gom. — Mocksa :
M3 narensctso KOpaiit, 2022. — 265 ¢. — (Tlpodeccnonanshoe
obpasosanue). — ISBN 978-5-534-07177-1. — Tekct

3NeKTPOHHBIH // OGpasoBatesnbhas miarpopma Opaiit [caiir].
— URL: https://urait.ru/bcode/490599
5 IMunckuit, A. A. ®usnka : yuebuuk / A.A. TTunckuii,
I'YO. T'pakosckuit ; mox o6 pea. IO.U. [Tuka, H.C.
ITypbiesoit. — 4-¢ u3n., wenp. — Mocksa : ®OPYM :
HUH®PA-M, 2022. — 560 c. — (Cpennee Mpo(ecCHOHaNBHOE
obpasosanme). - ISBN = 978-5-00091-739-8. - Tekcr:
3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1712397

HononuurenbHas nuteparypa
1. HAemunyenxo, B. U. ®usuka [DnekTponHbiif pecypcel:
yuebuuk / B. U. Jlemunuenko, U. B. Jlemuauenko. — 6-e u3.,
nepepa6. u aon. — Mocksa: HH®PA-M, 2018. — 581 ¢. —
Pexxum poctyna: https:/new.znanium.com/read?id=300518 -
3ary1. ¢ akpaHa.
2 Kysuewuos, C. M. ®usuka: OCHOBBI 3/1eKTPOAHHAMHKH.
DJIeKTPOMArHUTHbIE KONEOAHUA M BOJHbI yueb. mocobue /
C.H. Ky3uneuos. — 4-e u3n., ucnp. u xon. — M. : By3oBckuii
y4ebnnk : HHOPA-M, 2018. — 231 ¢. - ISBN 978-5-9558-
0332-6. - Texcer: SJIEKTPOHHBII. - URL:
https://znanium.com/catalog/product/956679
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