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MHNOACHUTEJBHAA 3AIINCKA

[Tporpamma oOmieoOpazoBarenbHOW y4eOHON AUCHUIUIHHBI «Du3uKa» MpeaHa3HAdeHA IS
m3ydenus Owmsuku B Punmmane I'BIIOY PX UI'CT, peanusyromem oOpa3oBaTeIbHYIO MPOTPAMMY
cpeaHero odmiero oOpazoBaHMs B MpeJesaX OCBOCHUS OCHOBHOM oOpaszoBarenbHO mporpammsl CITO
Ha 06a3e OCHOBHOI'O 001Iero 00pa30BaHUs MPH MOATOTOBKE KBATH(PHUIIMPOBAHHBIX pabOUYNX U CIyXKAIlUX.

[Tporpamma pa3zpaborana Ha OcHOBe mpuKkaza Munnpocseuienus Poccuiickoit denepanyuu ot
23.11.2022 Ne 1014 «O06 yrtBepxkaeHun (QemepaabHON 00pa3oBaTEIBbHON MPOTPAMMBI  CPEIHETO
obmero obOpaszoBanus» (3aperucrpupoBano B Munwocre Poccun  22.12.2022 No 71763), B
COOTBETCTBUM C PexomeHmanmusiMu 1O TOJYyYEHUIO CpeaHEero odimiero oOpa3oBaHus B Mperenax
OCcBOEHHUSI 00pa3oBaTENbHON HPOrpaMMbl  CpeAHEro NpodecCHOHaIbHOrO0 o0pa3oBaHHs  (MHCHMO
JlemapramMeHTa rocyIapCTBEHHOM TOJIUTUKU B cepe CcpeaHero npoPecCHOHATBHOTO 00pa3oBaHUS H
npodeccuonanbHoro odyuenuss ot 01.03.2023 Ne 05-592), B cootBerctBuu ¢ ®I'OC cpemgnero
ob1miero o0pa3oBaHusl, MPEIBIBIAEMBIX K CTPYKTYpE, COACPKAHUIO U Pe3ysibTaTaM OCBOSHHS y4eOHOU
JTUCHUIUTMHBL MaTeMaTHKa (C U3MEHEHUsIMH, npuka3 MunmnpocsemeHuss Poccuiickoit denepanuu ot
12.08.2022 1. Ne 732 «O BHECeHHWH W3MEHEHHI B (ellepaibHbIil TOCYAapCTBEHHBI 00pa30BaTeIbHbIHN
CTaHJIApPT CpPEAHEro o0Iero oopazoBaHUs, YTBEPKACHHBIM mpukazoM MuHUCTepcTBa 00pa3oBaHUS U
Hayku Poccutickoit ®deneparuu ot 17 mas 2012 r. No 413" (3apeructpupoBan 12.09.2022 Ne 70034).

Ob6meobpazoBatenbHas  aucuuinHa — «Duszmka»  sBIsSeTcs  00s3aTENbHOW  YaCThIO
o0mieo0pa3oBareIbHOr0 IUKIA oOpa3zoBarenbHON mporpammbl B coorBercTBum ¢ PI'OC CIIO mo
npodeccuii: MacTep Mo peMOHTY U OOCITYXHBaHUIO aBTOMoOUIel, MacTep celbCKOX035SHCTBEHHOTO
IIPOU3BOJICTBA.

OBIIASI XAPKTEPUCTUKA YUYEBHON JUCIHUIIJINHBI « DU3HKA»

B cootBerctBun ¢ ®I'OC COO ¢usuka sBusieTcss 00s3aTelbHONW TUCIUILUIMHON HAa YpOBHE
cpenHero oomiero obpa3oBanus. Ha uzydenne aucuurinabl «Dusnkay Ha 0a30BOM YPOBHE OTBOIUTCS
TPH 3a4€THBIC STUHUIIBL.

OcobeHHocTh (hopMUPOBAHUSI COBOKYITHOCTH 3aJa4 M3ydeHUsS (DU3UKU ISl CUCTEMBI CPETHETO
npodeccnoHanbHOTO 00pa30BaHUs 3aKIIOYaeTCs B HEOOXOAMMOCTH pealu3alud MpodecCHOHaTbHON
HANpaBJICHHOCTH pemIaeMbIX 3amad, yd€ra ocoOeHHocTed cdepbl ACSITENBHOCTH — OYMyIINX
CHEIHATUCTOB, T.€. POPMUPOBAHUS MEKIIPEIMETHOTO COACPKAHHS OJHOTO MIH HECKOJBKUX pa3felioB
TUCIUIUIMHE  Du3nka ¢ omHOM wmiam  Ooilee  OOMIETPOPECCHOHANBHBIX — TUCIUIUIMH WA
npodeccuoHanbHbM  MoayneMm. Ilpu 3Tom mns Takoro pasnena(oB) oOecredMBaeTcs OBJaJCHUE
00yJaroNUMUCS YMEHHUSIMH ITPOBOTUTH MPSMbIC B KOCBEHHBIC H3MEPEHUSI, UCCIICIOBAHUS 3aBUCUMOCTEH
(GU3MYECKUX BEIUYUH M TIOCTAHOBKY OINBITOB MO TMPOBEPKE NPEUIOKEHHBIX rumnore3. bombinoe
BHUMAaHUE YJICISACTCS PEIICHUI0 PACYETHBIX M KAYeCTBCHHBIX 3amad. Jlms pacu€THeIX 3amad
MPUOPUTETOM SIBIISIFOTCSL 33/1auydl C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOW (DU3MUYECKON MOMEINbIo,
MTO3BOJISIFOIINAE MPUMEHSATh U3YICHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjelia Kypca, Tak U
UHTETPUPYS TPUMEHEHHWE 3HAHUW W3 pasHbIX pas3fenoB. (s KayecTBEHHBIX 3a7ady MPHOPUTETOM
SIBJIAFOTCS 3aJ1aHUSI Ha OOBSICHCHHE/TIpeICKa3aHue TMPOTCKaHUs (U3MUECKUX SBJICHUA W IPOIECCOB B
npodeccuoHaabHOM chepe.

MECTO YYEFHOM JUCIUATIJIMHBI B YYEBHOM ILJIAHE

B dunmumane I'BIIOY PX UI'CT, peanusyromem 00pa3oBaTelbHYIO IPOrPaMMy CPEIHEr0 OOIIero
obpazoBanus B npexaenax ocBoeHuss OOII CIIO na 6a3e ocHOBHOro o0miero oOpa3oBaHus, U3y4eHUE
(hU3UKH UMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT Mpodust mpodhecCHOHATBHOTO 00pa3oBaHus. ITO
BBIPA)XAETCSI B COJICPIKaHUU OOYUEHUs, KOJTMUECTBE YacOB, BBIACISEMBIX HA W3YUYEHHUE OT/AEIbHBIX TEM
MpOTpaMMBbl, TITyOMHE WX OCBOCHHS OOYYArOIIMMUCS, 00bEME M XapakTepe MPAaKTHYECKHX 3aHATHH,
BUJAX BHEAYAUTOPHOW CaMOCTOATENbHON paboTel oOyuatommxcs. [Ipodeccum — Mactep
CEJIbCKOXO35IMCTBEHHOTO MIPOU3BOJICTBA, MAacTep MO0 PEMOHTY M OOCITY)KHBaHHIO aBTOMOOWIICH OTHOCSTCS K
TEXHUYECKOMY TPOQHITIO, TOATOMY (PU3MKA H3y4yaeTcs Ha 6a30BOM ypOBHE.

Nzyuenne nucuuruinabl «DuU3uKa» 3aBeplIaeTcsl MOJABEIEHUEM UTOTOB B (opMe dK3aMeHa B
paMKax TNPOMEXKYTOUHOH arrectanuu obOydarommxcsi B mporecce ocBoenus OOIT CIIO wa 6aze
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OCHOBHOTO 00111eT0 00pa30BaHMs C TOJYUYCHHEM CpeiHero oo1mero oopazoanus. O0mMe KOMIETSHITUH,
MpeIyCMOTPEHHBIE paboueil mporpaMMoil AUCIUIUINHBI «(PU3UKa», CYUTAIOTCS CPOPMHUPOBAHHBIMU MIPH
IIPOXOKJICHUH 00yYarOIMMUCS TPOMEXYTOUHOM aTTeCTal|H.

[Tpu peanuszaumu conepxanus o0IIeoOpa3oBaTeNbHON yueOHOH IUCHUILIHHBI «bruomorusy mo
npodeccun  Mactep MO PEMOHTY M OOCIYKUBaHHIO aBTOMOOWIIEH, MacTep CelbCKOX03SHCTBEHHOIO
MPOM3BOJICTBA MaKCHMajbHas YydeOHas Harpy3ka oOydaromuxcsi cocraBiuster 144 wyaca, rme Ha
TeopeTrudeckoe o0ydeHue BoienaeHo 108 yacoB, 11abopaTopHbBIC U MPAKTHYECKUE 3aHATHS - 26 JacoB. 4
Yyaca Ha KOHCYJIBTAIlUN U 6 9YacOB HA 3K3aMEH, KOTOPBI OyJeT MPOXOAUTH B TEOPETHUECKON (hopMe.

HEIH IHCHUIT/IHMHBI:

Copnepxanne nporpamMMmbl oOmieoOpa3oBaresibHOM aucuuIuinHbl Pu3nka HampaBieHO Ha
JOCTHKEHHE CIEIYIOLINX Leei:
¢ (opMUpOBaHHME MHTEPECA U CTPEMIJICHUS O0YYAIOIINXCS K HAYYHOMY M3YyUEHHIO TPUPOIBI, Pa3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE npeCTaBICHUN 0 HAyYHOM METOe MO3HAHUS
1 GOpPMHPOBAHUE UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHME HAYYHOTO MHUPOBO33pPEHMsI KaK pe3yjbTaTa M3y4E€HHUS OCHOB CTPOECHHS MAaTepUH U
(byHAaMEHTaJIbHBIX 3aKOHOB (PU3UKY;

¢ (opMuUpOBaHHE YMEHUN OOBSCHATH SBJICHUS C HCIIOJIB30BAaHHEM (M3WYECKUX 3HAHWHA W HAYYHBIX
JI0Ka3aTeNbCTB;

e (hopMUpOBaHME MPECTABICHUI O POIM PU3UKH A PA3BUTUS JPYTUX €CTECTBEHHBIX HayK, TEXHUKU
Y TEXHOJIOTHM.

e JlocTmxeHue ITHUX nenei obecrieunBaeTcs peneHrneM CIICAYIOIINX 3amad
B IIpOLIECCE U3yUYEHUS Kypca PU3UKHU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHMs:

® [IpUOOpEeTeHHE CUCTEMBbl 3HAHMH 00 OOUMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpUsX,
BKJTIOYask MEXaHHUKY, MOJICKYJSIPHYIO (DHU3HKY, JIEKTPOJMHAMUKY, KBAHTOBYIO (DM3HMKY U 3JIEMEHTHI
acTpo(hu3HKH;

e (opmupoBaHHe YMEHUH PUMEHSTh TEOPETHUYECKHE 3HAHUS
UisE OOBSICHEHUSI (U3UYECKUX SBICHHNA B TPUPOAC W ISl NMPHUHATHS TPAKTUYECKUAX PEIICHHH B
MOBCEHEBHOM KU3HU;

® OCBOEGHHE CIOCOOOB PEIICHHUs PA3MYHBIX 33a7ad C SIBHO 3aJaHHON (U3MYECKOW MOJENbI0, 3a/ad,
MIOJIPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3/JaHne (PH3MUECKOM MOJIENTH, COOTBETCTBYIONIEH yCIOBUIM
3a]auu;

® TOHMMaHWe (U3WYECKHMX OCHOB M TPHUHIUIOB JCHCTBUS TEXHHYECKHUX YCTPOHCTB W
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHHS Ha OKPYKAIOIIYIO CPENY;

® OBJIAJICHUE METOAAMHU CaMOCTOSITENILHOTO IUTaHUPOBAHMS
U IIpOBeIeHUs (PU3NYECKUX HKCIEPUMEHTOB, aHAJIN3a U UHTEpIpeTaluy HH(GOpMAIUU, ONpeIeIeHUs
JIOCTOBEPHOCTH TOJTyYCHHOTO Pe3yiIbTaTa;

® CO3/aHME YCIIOBMM Ui  pa3BUTHS ~ YMEHMHA  IMPOEKTHO-HCCIENOBATEIbCKOW, TBOPYECKOM
NeSITeTbHOCTH.

Oco0eHHOCTh (dbopMupoBaHus COBOKYITHOCTH 3a/1a4y U3Y4YEHUS bu3uKn
st CHCTEMBI CpPEIHEro po¢hecCHOHATBHOTO o0pa3oBaHUs 3aKII0YaeTCs
B HEOOXOJMMOCTH pealn3aliuil TpOoPecCHOHATBHONH HAIpPaBICHHOCTH peIIaeMbIX 3a1ad, ydéra
ocoOeHHOCTeH cepbl AeITeNbHOCTH Oy IyIINX CIeHUAINCTOB.

[lporpamMa 10 (u3HKE MPEIOCTaBIICT BO3MOXHOCTh JUISI  pEeaTU3alliil  Pa3IMIHbBIX
METOAMYECKUX IMOJAXO0JI0B K OpraHu3alui o0ydeHHs (U3HMKEe NpPU YCIOBMM COXpaHEHUs 00s3aTebHOM
YacTH COJICPIKaHUs Kypca.

[IpenoaBaTens BOpaBe CaMOCTOSATENBHO BBIOMpATh (GOPMY HU3YyUEHHs Marepuana: JeKIus,
JIEMOHCTpPAIHS SKCIIEPUMEHTA, TIPAaKTHYecKast padoTa, MPaKTUKYM IO PEIISHHUIO 33134 | TIp., a TAKKe M0
CBOEMY YCMOTPEHHIO MPOBOAMUT JAEMOHCTPALIMOHHBIE U J1aOOpaTOpHbIe PabOTHl ¢ YYETOM HMEIOLIEToCs
o0opynoBaHus (ONpeAensaTh MNPOJODKUTEIBHOCTh J1a00paTOPHOTO MM IMPAKTHUYECKOrO 3aHATHS,
JOMIOJHATH €r0 APYTUMH BHJIAMH paboT: U3y4eHHEe TEOPETHUIECKOr0 MaTepuaa, pelieHre 3aaad, pabota
C TEXHHUYECKHM TEKCTOM, TECTUPOBAHUE U TIP.)



[IpenogaBaTesb CaMOCTOSITEILHO OMPEACISIET MOCIE0BATEIBHOCTh H3YUeHHS U 00bhEM YacoB,
OTBOJIMMBIN Ha W3YYEHHUE OTIENbHBIX TeM, BBIOMpPACT TEMATUKY NMPO(ecCHOHANBHO OPUEHTHUPOBAHHOTO
COJIEp)KaHUs TUCHHUIUIMHBI B 3aBUCUMOCTH OT crieliuuku Oyayiieil mpohecCHOHATBHON IeITeIbHOCTH
00yJarommxcs.

IJIAHUPYEMBIE PE3YJbTATHI OCBOEHHUS OBIIIEOBPA3OBATEJIBHOM
JUCHUIIVIMHBI ®PU3UKA B COOTBETCTBUU C ®I'OC CI1I0 U HA OCHOBE ®1I'0OC
COO

O6mme komnetreniuu (nanee — OK) u npodeccnonansubie komneteHuu (nainee — [IK) ®I'OC
CIIO B cooTHeceHUU C JIMYHOCTHBIMH, METANPEIMETHBIMU U MPEIMETHBIMU pe3ylbTaTaMu O0y4YeHUS
6a3oBoro YpOBHS (mamee — I1P6)
®I'OC COO npencraBieHbl B TaOIUIIE:



Kox n HaumMeHoBanmne
(opmupyembIx
KOMIIEeTeHIM i

IInanupyemMbie pe3yJbTaTbl 0CBOCHHS IPOrPaMMBbI 10 AW CHHUIIJIMHE

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
IPUMEHUTEIBHO

K Pa3JINIHBIM
KOHTEKCTaM

JInyHOCTHBIE pE3yNAbTAaThl JOJKHBI OTpa)kaTb B 4YacTH
TPYZAOBOTO BOCITUTAHUS:

- TOTOBHOCTh K TpPYyAY, OCO3HAaHHE LEHHOCTH MAaCTEpPCTBA,
Tpynonooue;

- TOTOBHOCTh K aKTUBHOH NI€ATEILHOCTH TEXHOJIOTHUECKO
u COIATLHOM HaIpaBJICHHOCTH, CIIOCOOHOCTD
WHULIMUPOBATb, MJIAHUPOBATH u CaMOCTOSTEIBHO
BBIIIOJIHATH TaKYIO AESATEIbHOCTD;

- WHTEepeC K pasnmudabiM chepam mpodeccHoHATBEHOMI
JIeSITEILHOCTH,

- TOTOBHOCTh H CIOCOOHOCTH K O0Opa3oBaHUIO W
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HHU.
MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:

Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU
[103HABATEJIbHBIMU JIEHCTBUSAMU:

a) 6a30Bble JOrMUYECKUE ICHCTBUSA:

CaMOCTOSITENIbHO ~ (OPMYJIMpPOBaTh M  AKTyaJIU3UpPOBATh

mpo0yieMy, pacCMaTpUBaTh €€ BCECTOPOHHE; yCTAaHABINBATh
CYIISCTBCHHBI MPU3HAK WM OCHOBAaHUS JJIs CPaBHEHHUS,
Knaccupukauud W 000OIEHHUs; ONpeAeNsiTh  I[elu
NEeSATeIbHOCTH, 3a/1aBaTh IMapaMeTpbl W KPUTEPHH WX
JOCTUKEHHUS; BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS
B PacCMaTPUBAEMBIX SIBJICHUSX, BHOCHTh KOPPEKTHUBHI B
NesITeNIbHOCTh, OLIEHUBAaTh COOTBETCTBUE PE3YIbTAaTOB
[EIsIM, OICHUBATh PHUCKHA IOCIEACTBHI JIEATEIHHOCTH;
pa3BuUBaTh  KPEAaTHMBHOC  MBIINUICHUE TPH  PEHICHUU
KU3HEHHBIX TpobIeM;

0) 6a30BBIC UCCIIEIOBATEIIbCKUE ICHCTBUSA:

- BIAJETh HaBbIKAMU y4e€OHO-HCCIICIOBATEIBCKOH |
MPOEKTHON  AEATENbHOCTH,  HaBBIKAMHU  pa3pelieHus
npo0iem;

- BBISABIIATE MPUYNHHO-CIICCTBEHHBIE CBSI3U u

I[MIP6 1. CdopmupoBaHHOCTH TPEACTABICHUNH O pPOJIU
u Mecte (GU3MKU U aCTPOHOMHUU B COBPEMEHHOM Hay4yHOM
KapTHHE MHpa, O CHUCTeMOOoOpasyromeld poinu (U3MKH B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJAE POCCHMCKHUX
U 3apyOCKHBIX YUYEHBIX-(OU3MKOB B pa3BUTHE HAYKH;
NMOHMMaHWe  (U3MYECKOW  CYHNIHOCTH  HaOII0JaeMbIX
SIBJICHUH MUKPOMHpPA, MAKPOMHPA U MEraMupa; IOHUMaHHe
POJIM aCTPOHOMUH B MIPAKTHUYECKOMN JESITEIbHOCTH YeJIOBEKa
U JaJbHEWIIEM Hay4YHO-TEXHUYECKOM pa3BUTUH, POJIU
¢buznkn

B (opmupoBaHMM  Kpyrozopa u  (PYHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLIeHMsI IPAaKTUYECKUX 3a]1a4;
[MP6 2. CdopmupoBaHHOCT, yYMEHUH pacro3HaBaTh
¢usnueckue sBICHUS (MPOIECCh) U OOBACHATH WX Ha
OCHOBE  M3YYEHHBIX  3aKOHOB: pPaBHOMEpHOE u
PaBHOYCKOPEHHOE MNpPSIMOJIMHEHHOE JIBUKEHHE, CBOOOIHOE
NaJicHUE TeJl, JBWKEHUE [0 OKPYXHOCTH, HHEpLu,
B3aUMO/ICIICTBHE Tell, KoebaTelIbHOE ABUKEHHE, PE30HAHC,
BOJIHOBOE JBIKeHHE; U (Dy3usi, OPOYHOBCKOE JBUKEHHUE,
CTpPOEHHE XUAKOCTEH U TBEPABIX TEJ, U3MEHEHHE o0bema
TEJ MPY HarpeBaHuU (OXJIaKICHHUH ), TEIUIOBOE PaBHOBECHE,
WCIIapeHHe, KOHJEHCAllUs, IUJIaBJI€HHUE, KpUCTAJIIM3alus,
KHIIEHUE,  BJIIAXHOCTb  BO3JyXa, CBA3b  CpeaHEH
KMHETUYECKOM PHEPruM TEIUIOBOTO IBUKEHMSI MOJIEKYJ C
a0COIOTHOW TeMIepaTypoi, MOBBIIICHHE IaBICHUS Ta3a
IIPpH €ro HarpeBaHUM B 3aKPHITOM COCYZAE, CBS3b MEXKIY
napaMeTpamMM  COCTOSIHMSL  Ta3a B M30Ipolieccax;
JJIEKTpU3alusl TeJl, B3aUMOJICHCTBUE 3apsi0B, HarpeBaHUE
MPOBOJHMKA C TOKOM, B3aUMOJEHCTBUE MArHUTOB,
JJIEKTPOMAarHuTHasi MHAYKLHUS, AeMCTBHE MarHUTHOTO TOJIs
Ha TPOBOJHUK C TOKOM M JBWXKYIIMHMCS  3apsm,
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aKTyallU3upoBaTh  3a4ady, BBIABUraTb TUIOTE3Y €€
peH_IeHI/I}I, HaXOIUTb apI‘YMCHTBI JJIA 40Ka3aTeJIbCTBA CBOUX
YTBEP:KICHHI, 3aaBaTh apaMETPhl U KPUTEPUHU PEIICHUS;
- aHaJII/I?;I/IpOBaTB HOJIyT-ICHHBIC B XOoA€ peH.[eHI/ISI 3aJa4uunu
pe3yabTaThl, KPUTUYECKH OILIEHHUBATh HX JIOCTOBEPHOCTb,
HpOFHO3I/IpOBaTB N3MCHCHHEC B HOBBIX YCJIOBI/ISIX;

- yMeThb I[IE€PEHOCHUTh 3HAHHSA B IIO3HABATCIBHYIO U
MPAKTUYECKYIO YaCTH KU3HEACATEIIbHOCTH;

- YMETh HHTEIPUPOBATh 3HAHUS M3 PasHBIX MPEAMETHBIX
obJacreit;

- BBIABUTaTh HOBBIC HJEH, IpeHIaraTb OPHTHHAILHBIC
MOJXOJIBI U PELICHUS;

- MOPOSBISATE CHOCOOHOCTh WX HUCIOJB30BaHUS B
[M03HABATEJIbHON U COLMATIbHOM MPAKTHUKE;

-IPOSIBIIATH CIIOCOOHOCTh u TOTOBHOCTH K
CaMOCTOATEIIEHOMY MOUCKY METOJIOB peLIeHus

MPAaKTHYECKUX 33J1a4y, MPUMEHEHUIO Pa3IUYHBIX METO0B
IIO3HAHUS;

- CTaBUTh W (QOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B
00pa3oBaTeNbHON NEATENbHOCTH U KU3HEHHBIX CHUTYaIUsX;
BBISIBJISATh ~ NMPUYUHHO-CIICJCTBCHHBIE  CBS3U W JUIS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKIEHUH, 3a/1aBaTh MapaMeTpbl
Y KPUTEPHH PEIICHHS aKTyaJIM3UPOBATh 33]1a4y, BBIIBUTATh
TUIOTE3Y €€ PellieHus, HAXOAUTh apTyMEHTHI;

- aHAIM3UPOBATH TOJYYCHHBIE B XOJIe PEIICHHS 3aJaqd
pe3yNbTaThl, KPUTHUYECKH OIICHHBATh WX JOCTOBEPHOCTH,
MIPOTHO3MPOBATh M3MECHECHHWE B HOBBIX YCIIOBHUSX; JaBaTh
OLICHKY HOBBIM CHUTYaIUsIM, OILIEHHWBATh MPUOOPETEHHBIH
OTIBIT;

- paspabarbiBaTh IUJIaH pELICHUS TMPOOJIEMBI C YYETOM
aHaJIN3a HMMEIOIINXCS MaTepPUABHBIX W HeMaTepUaTbHBIX
pPECYPCOB; CTaBUTh MPOOJIEMBI M 3a/layd, TOMYCKAOIINe
aIbTepHATHBHBIC PEIICHUS

OJICKTPOMArHuTHBIC KoJIeOaHUus U BOJIHBI, HpHMOJ’II/IHeI\/'IHOG:
pacnmpocTpaHeHHe CBeTa, OTPAXKCHUE, MPEIOMIICHHUE,
uHTepepeHirs, Aubpakius ¢ MOJIpH3alMsi  CBeTa,
Jucriepcust cBeTa; (OTOIIEKTpUUECKU APPEKT, CBETOBOE
JaBJIeHHE, BO3HMKHOBCHHE JIMHEHYATOro CHEKTpa aroMa

BOJIOPO/IA, €CTECTBEHHAs u UCKYCCTBEHHAS
PaIOaKTHBHOCTE;

[IP6 3. BiageHue OCHOBOIOJATAIOUIMMU (HU3UYECKUMU
HOHATHAMH W BEIMYMHAMH,  XapaKTEPHU3YIOIIMMHU
¢usnueckue Tporecchl (CBS3aHHBIMA C MEXaHUYECKHM
JBWKCHHUEM, B3aMMOJCHCTBHEM Tell, MEXaHWYECKUMH
KoJIeOaHUSIMHU n BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOGHHEM  BEUIECTBAa,  TEIUIOBBIMH  IPOLECCaMU;

OJICKTPUYCCKUM MW MArduTHBIM IIOJISIMH, BSJICKTPUUYCCKUM
TOKOM, D3JICKTPOMarHUTHBIMH KOJICOAHUSIMH M BOJHAMHU;
OIITUYCCKNUMHU SIBJICHUAMU KBAHTOBBIMHU SABJICHUAMU,
CTPOCHHEM aToMa M aTOMHOTO S/pa, PaJlOaKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJATAIOMIMMH  ACTPOHOMUYECKUMH
MOHSATUSMH, TIO3BOJISIFOIIMMHU XapaKTePU30BaTh IPOIIECCHI,
MPOUCXOSIINE Ha 3BE3JaX, B 3BE3[HBIX CHCTEMax, B
MEXTaTaKTHUYeCKOH cpeze; IBUKEHHE HEOECHBIX Tel,
9BOJIOLMIO 3Be311 M BeellenHoii;

[IP6 4. BiageHue 3aKOHOMEPHOCTAMH, 3aKOHAMHU
u Teopusmu (3akoH BcemupHoro Tsarotenus, [, II u III
3akOoHbl HBIOTOHA, 3aKOH COXpPaHEHHS MEXaHHYECKOU
SHEPTHM, 3aKOH COXPAHEHUsS  HMMIYJbCa, MPUHLUI
CyNEepHO3ULIUU cull, MPUHITATT paBHONIPaBHOCTH
MHEpIHUATbHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KHHETHUYECKYI0 TEOPHUI0 CTPOCHHSI BEIIECTBA, TIa30BbIE
3aKOHBI, TMEPBBIM  3aKOH  TEPMOIAMHAMHMKH;  3aKOH
COXpaHEHHUs AIEKTPUUECKOro 3apsiaa, 3akoH Kynona, 3akoH
OMa i ywacTka uenu, 3akoH Owma s MHOJHOM
SJIEKTPUYECKOM 1enu, 3akoH Jxoyna - JleHna, 3akoH
3JIEKTPOMArHUTHON MHIYKIIMH, 3aKOH COXPAHEHUS SHEPTUH,
3aKOH MPSMOJIMHEMHOTO pAaCHpOCTPAHEHUsI CBETa, 3aKOH




OTpaKCHUsI CBETAa, 3aKOH IIPEJIOMJIEHHS CBETa; 3aKOH
COXPAHEHHUs SHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPAHEHHs IIEKTPUYECKOrO 3apsAla, 3aKOH COXPaHEHHs
MaccOBOI0 YHUCJIA, IIOCTYJIaThl bopa, 3aKOH pagrOaKTUBHOIO
pacnaza); yBEpEHHOE  HUCIOJb30BAHHWE  3aKOHOB U
3aKOHOMEPHOCTEH TNpH aHanu3e (PU3MUECKUX SBICHUH U
IIPOLIECCOB;

[IP6 6. Bnagenue OCHOBHBIMH METOAAMH HAYYHOTO
IIO3HAHUS, UCIIOJIb3YEMbIMU B (PU3HKE: IPOBOAUTH MPSIMbIE
U KOCBEHHBIE M3MEpEHHUs (PU3NYECKHX BEJIWYHH, BBIOMpas
ONTUMAJIbHBIN CIIOCO0 M3MEPEHMs U UCHONb3ysl U3BECTHBIE
METO/bl OLICHKM IOTPEIIHOCTEd W3MEpPEHUH, NPOBOIUTH
UCCIIEIOBAaHUE  3aBUCHUMOCTEH  (U3MYECKMX  BEJIMYUH
C HCIOJIb30BaHUEM TMPSIMBIX HM3MEPEHHH, OOBSICHATH
HOJy4EeHHBIE Pe3yJbTaThbl, UCHOIb3Ys (PU3NUECKUE TEOPUH,
3aKOHBI U TOHSTHSA, U JIeTIaTh BBIBOJIBI; COONIIOIATh MpaBUIIa

0€e301acHOTO Tpyna
IpH TPOBEJICHUM HCCICIOBAaHUN B paMKax ydeOHOro
IKCIIEPUMEHTA u yueOHO-HCCIIeI0BATEIbCKOM
JeSITeTbHOCTH c HCIIOJIb30BAHUEM U (POBBIX
U3MEPHUTENbHBIX YCTPOICTB u n1abopaTopHOTO
00opyI0BaHNs; c(hopMUPOBAHHOCTH MpeACTaBICHUI

0 METO0J1ax MOJIY4YEHHsI HAyYHBIX aCTPOHOMHUUYECKUX 3HAHUII;
[IP6 7. ChopmHupoBaHHOCTH YMEHMSI pElIaThb PAaCUETHbHIE
3aJjauu C SIBHO 3a/laHHON (PM3NYECKON MOJIEINbIO, UCTIONb3Ys
(dbuznveckue 3aKOHBI
UM TpPUHIUIBI;, Ha OCHOBE aHalM3a YCJIOBUS 3aJaud
BBIOMpATh (PU3NYECKYI0O MOJENb, BBIACIATH (U3HUECKHE
BEJIMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE ISl €€ pEeLICHus,
MPOBOAUTH  pacueThl W OLEHUBAaTh  pPEalbHOCTh
MOJyYEeHHOTO 3Ha4YeHHs (PU3MUECKOM BEIWYMHBI, pelIaTh
KauecTBEHHbIE 3a/1a4H, BbICTpauBas JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIENOUYKY PACCYKIACHHM C ONOpoH Ha
W3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (uU3NYECcKue
SIBIICHUSI




OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEZICTBA
NIOWCKa, aHAJIN3a

U MHTEPIpETaluu
nHpopmanuu

U nH(OpPMaIOHHBIE
TEXHOJIOTUH

JUTSL BBITIOJTHEHUSA 3a/1a4
npodeccuoHanbHOM
JeSATeTbHOCTH

JIn4HOCTHBIE PE3yNbTAaThl JOJKHBI OTpa)xaTb B YacTH
LIEHHOCTH HAyYHOT'O MTO3HAHMUS:

- cOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM

MPaKTUKH, OCHOBaHHOT'O Ha JTHaJIore KYJbTYD,
CIOCOOCTBYIONIETO ~ OCO3HAaHHMIO  CBOEr0  MecTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEpUICHCTBOBAaHHUE  S3BIKOBOM W  YUTATEIbCKOU

KYJBTYPBI KaK CPE/ICTBA B3aUMOJICHCTBHS MEKIY JIFOABMH U
MO3HaHHS MHPa;

MeranpenmeTHsle  pe3yabTaThl  JAOJDKHBI
OBnanenue YHUBEPCAIbHBIMU
MI03HABATEIbHBIMU JICHCTBUSIMU:

B) paboTta ¢ nHpOpManuei:

OTpaXkaTh:
y4eOHBIMU

- BJAACTb HaBBIKaMU  IIOJIYYCHHSA I/IH(1)OpMaI_[I/II/I nu3
HCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATD IIOUCK, aHaJInu3, CHUCTEMATHU3allIO u

MHTEpIpETani0 WHGOPMAIMK Pa3INYHBIX BHIOB U (hopm
MIpe/ICTaBJICHHUS;

- co3JaBaThb TEKCThl B paszIMYHbIX (popmarax c ydyeTom
Ha3zHauyeHUs MH(OpMAIMK U LEIEeBOI ayTUTOpPUH, BBIOHpas
ONTUMATBHYIO (OPMY MIPEICTABIICHUS U BU3YAIU3aIUH;

- HUCIONB30BaTh  CPeACTBA  HMH()OPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B peIICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OpPraHHU3aLMOHHBIX
3a/a4 ¢ coOI0JIeHueM TpeOOBaHUM IPrOHOMHUKHU, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PecypcocOepexeHus!, IPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€30TacHOCTH;

- BJIAJETh HABbIKAMHU  DPACIIO3HABAaHHWA W  3alLUTHI
nHpopManuy, THPOPMAIIMOHHON 0€30aCHOCTH JINYHOCTH

I[IP6 5. VYMeHue yuuTHIBaTH TPAHHUIBI IPUMEHEHUS
M3YYCHHBIX (U3WYECKUX MOJIENeH: MaTepuaibHas TOYKa,
WHEpLHMalIbHasl CUCTEMA OTCYETa, MACAIbHBIM ra3; MOJEIU
CTPOEHUsS Ta30B, JKUJIKOCTEHM M TBEPABIX TEJ, TOYEUYHBIN
JJEKTPUYECKUN 3apsijl, siepHas MOJENb aTOMa, HYKIIOHHAs
MOZEJIb aTOMHOT'O spa
pu perieHnu GU3NYECKuX 3a/1ay;

I[MP6 9. CdopMUpPOBAaHHOCTH COOCTBEHHOH TMO3UIIMU T10
OTHONICHUIO K (u3nuecKoil nHdopManuu, moixyyaeMon us3
pa3HBIX HUCTOYHUKOB, YMEHHH HCIIONB30BaTh HU(POBHIC

TEXHOJIOTUH JUTS MIOMCKA, CTPYKTYPUPOBaHMS,
UHTEPIIPETAlUd W MPEJCTaBICHUS Y4eOHOM M Hay4dHO-
HNOMYJISIPHOMI uH(popMaInu; pa3BUTHE yYMEHUI

KPUTUYECKOTO aHAJIM3a MOJTy4yaeMoil nH(OpMaIiu

OK 03. ITnanupoBats
Y pean30BbIBAThH
cOoOCTBEHHOE
npogeccuoHaIbHOe

JIn4HOCTHBIE pPE3yJBTAThl JOJDKHBI OTpa)XkaTb B YacTH
JyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSA:

- CHocOOHOCTh OLEHMBAaTh CHUTYyallUl0 U TNPUHUMATh
OCO3HAHHbIE DEIICHMS, OPHUEHTHUPYICh HAa MOPAIBHO-
HPaBCTBEHHBIE HOPMBI

I[MP6 9. CdopMUpPOBaHHOCTH COOCTBEHHOH TMO3UIIMU TI0
OTHONICHUIO K (u3NYecKoil mH(popMaluu, MoxyyaeMoi us3
pa3HbBIX HCTOYHMKOB, YMEHMH HCIOJIb30BaTh LU(POBbIE
TEXHOJIOTHH TUTst TIOWCKa, CTPYKTYPHUPOBaHUS,
WHTEpOpETallMd U TPEJICTaBICHUs] Y4eOHOM M Hay4yHO-
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Y TMYHOCTHOE
pasBuTHE,
NPEIIPUHIMATENBCKY
10 ICSITEIBHOCTh

B IpO)eCCHOHATIBHOMN
cdepe, UCIoIb30BaTh
3HAHUSI 110 PABOBOM

U (UHAHCOBOM
IpPaMOTHOCTH

B Pa3JIMYHBIX
YKU3HCHHBIX CHTYaIUsIX

M LICHHOCTH;
-OCO3HAHHUC JIMYHOI'O BKJIaJ B HOCTpOCHI/Ie yCTOﬁ‘-IPIBOFO
Oynymiero;

MeranpeamMeTHbIE  pe3yJbTaThl  JIOJDKHBI  OTPAXKaTh:
OsnaneHne YHUBEpPCAIbHBIMU pEeryJISiTUBHBIMU
JIEHCTBUSIMU

a) CaMOOpPTaHU3aITUS:

- CaMOCTOSITEJIbHO  OCYILUECTBJISITH  ITO3HABATEIIbHYIO
NEeSATEIbHOCTh,  BBIABIATH  MPOOJIEMBI, CTaBUTh U

(dbopMynupoBaTh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIbHOM
NEeSITeTbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

- CaMOCTOSITEJILHO COCTABJISTh IUIAH PELICHUS MPOOJIEMBI C
y4ETOM UMECIOIIUXCS pecypcos, COOCTBEHHBIX
BO3MOXHOCTEU

Y TIPE/INIOYTCHHIA;

- 1aBaTb OLICHKY HOBBLIM CUTYallUsAM;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IMIMPOKOH
SPYIUIIMA B pPa3HbIX oOOJACTAX 3HAHUU, TMOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;
0) CAMOKOHTPOJIb:

UCIIOJIB30BATh MPHEMbI peICKCUU JUIS OLEHKH CHTYAIlWH,
BbIOOpA BEPHOTO PEIICHHUS;

- YMETh OIICHWBaTh PHUCKA M CBOEBPEMEHHO NPHUHHMATH
peuenus

10 UX CHIDKEHUIO

MOMYJISIPHOMN uHpOpMaINH; pasBuTHE
KPUTHUYECKOT'0 aHaJIN3a MoJIy4aeMoi HHpOpMaIuu

yMEHUI

OK 04. OddexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh

B KOJUIEKTHUBE U
KOMaH/Ie

JImaHOCTHEIC PE3YIbTATBl AOOJDKHBI OTpaXaTb B YaCTHU
HEHHOCTHU HAYYHOT'O ITO3HAHU:

-OBJIaJICBAHNE  HABBIKAMH  y4eOHO-HCCIIEIOBATEIbCKOM,
MIPOEKTHOMN

M COIMAJIbHOM NCATCIBHOCTH;

MeranpeameTHble  pe3yJabTaTbl  JOJDKHBI  OTPAXKaTh:
OsnaneHne YHUBEpPCAITbHBIMU KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU:

0) COBMECTHasl IeATEIIbHOCTh:
- IOHUMATh U UCIOJIL30BaTh MPEUMYIIIECTBA KOMaHIHOMN

[IP6 10. OsnameHue yMmeHUsIMH paboTaTh B TpyIIe
C  BBIIOJHEHMEM  DPa3IMYHBIX  COLMAIBHBIX  POJIEH,
TUTAHUPOBATh pabOTy TPYHIIBI, PAIIHOHAIEHO PACIPEIEIIATh
NeSTeIbHOCTh B HECTaHAAPTHBIX CUTYaIUsX, aJIeKBaTHO
OLICHWBATh BKJIAJ KaXIOTO W3 YYAaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi POOIEMBbI
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Y MHIUBUAYaJIbHON pabOTHI;

- BBIOMpATh TEMAaTUKYy U METOABI COBMECTHBIX JECUCTBHI C
y4eTOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH KaXKJOro
YIEHA KOJIJICKTHBA,

- IIpUHHUMATb ocian COBMECTHOM JCATCIIBHOCTH,
OpraHnu30BbIBATH
U KOOPAUHUPOBATH ,Z[eﬁCTBHH o €€ OOCTHUXKCHUIO:

COCTABIIATh TUIAH JEHCTBUH, pacHpeAesaTh PO C yIETOM
MHEHMH Y4YaCTHUKOB, OOCYXJaTh Pe3yIbTaThl COBMECTHOMN
paboTsI;

-OLICHMBATh KaY€CTBO CBOEIO BKJIAJa M KO0 y4aCTHUKA
KOMaHJIbl B OOMmMH pe3ylbTaT 1O pa3pabOTaHHBIM
KPUTEPHSIM;

-TIpe/yiaraTb HOBBIE MPOEKTHI, OLEHUBATh WIS C TMO3HIUU
HOBM3HBI, OPUTMHAIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH;
KOOPJAMHUPOBATH
U BBINOJIHATH
BUPTYaJIbHOTO

1 KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

-OCYIIECTBIISITh TO3UTHBHOE CTPATETHUECKOE ITOBEICHUE
B PAa3IMYHBIX CHUTYalUsAX, MPOSBISATH TBOPUYECTBO U
BOOOpakeHue, ObITh MHUIIMATHBHBIM.
Osnanenue YHUBEPCATIbHBIMU
JNEUCTBUSAMMU:

I') IpuHATHE ce0s U IPYTUX JIIOJeH:

- TMPUHUMATh MOTHBBI W apTyMEHTHI OPYTUX JIOJCH TpU
aHaJIM3€ Pe3yJIbTATOB JIEATEILHOCTH

pa60Ty B YCJI0BUAX pe€ajibHOro,

PEryiIsITUBHBIMU

OK 05. OcymiecTBasTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHUKAITHIO

Ha TOCY/apCTBEHHOM
si3p1ke Poccuiickoi
degepannu ¢ yaeToM
0COOEHHOCTEH
COLIMAJIbLHOTO

JIMYHOCTHBIE PE3yNbTAaThl JOJKHBI OTpakaTh B YacTH
ACTETUYECKOI0 BOCITUTAHMUS:

- ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUYas ICTCTHKY
OblTa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyAaa

U OOIICCTBEHHBIX OTHOIICHHH;

B 00JIaCTH MATPUOTHIECKOTO BOCITUTAHUS TTPOSIBIIATH:
-IIEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM,

I[MP6 1. CdopMUpOBAaHHOCTh MPEJACTABICHUNH O POJIHU
U MecTe QU3NKU U aCTPOHOMHUH B COBPEMEHHOW HAy4YHOM
KapTUHE MHpa, O cUcTeMooOpasyromied poian (Gusuku B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJE POCCHUMCKHUX
U 3apyOeXHBIX YYCHBIX-(QDU3UKOB B pa3BUTHE HAYKH;
MOHMMaHue  (U3UYECKOM  CYIIHOCTH  HAOJIIOJaeMBIX
SIBJICHUH MUKPOMHpA, MAKPOMHPA U MEraMupa; OHUMaHHe
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U KYJIIbTYpHOTO
KOHTEKCTa

HCTOPUYECKOMY M MPUPOAHOMY HACIEOUIO, NMAaMSITHUKAM,
TpaguuusaM HaponoB Poccum, noctmxkenussMm Poccunm B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIIE;

MertanpeaMeTHbple  pe3yNbTaThl  JOJDKHBI  OTPaXKaTh:
OsBnageHue YHUBEPCATbHBIMHU KOMMYHHUKATUBHBIMU
JIEHCTBUSIMU
a) obmieHue:

- OCYHICCTBIAATD KOMMYHHUKAIIMU BO BCCX C(bepax KHU3HU,

- PasBEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PCHUA
C UCIIOJIb30BAHUCM A3BIKOBLIX CPCACTB

POJIM ACTPOHOMUH B NMPAKTHUYECKON JAEATEIBHOCTH YeJIOBEKa
W JaIbHEHIIeM Hay4YHO-TEXHHYECKOM pa3BUTUHU, POJIHU
buzukn

B (GopMHUpOBaHMHM  Kpyrozopa #  (YHKIHMOHAJIHHOU
IPaMOTHOCTH YeJIOBEKA JUIS PELICHUs TPAKTUUECKHUX 3a/1a4

OK 07. CognericTBOBaThH
COXPAHCHHIO
OKpYKaroIllen Cpebl,
pecypcocOepereHuIo,
MPUMEHSTh 3HAHUS
00 “3MeHeHuun
KJIUMaTa, PUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B UPE3BBIYANHBIX
CUTYaITUIX

JIM4HOCTHBIE pE3yNbTAaThl JOJDKHBI OTpa)kKaTh B YacTH
9KOJIOTUYECKOTO BOCIIUTAHUS:

- chOpPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpHI,
TMOHUMAaHUE BITUSTHUSA COIMAIbHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHOM M COIMANIBHOM cpepl,

OCO3HAaHHWE  IJIOOAJIBHOrO  XapakTepa  AKOJIOTHYECKUX
npo0Jem;
- IUIAHUPOBAHME W  OCYILIECTBIEHUE  JICWUCTBUA B

OKpY’Karolllel cpesie Ha OCHOBE 3HAHUS 1IeJiel YyCTOWYHBOTO
Pa3BUTHS YEJIOBEUECTBA;
aKTUBHOE HENpUATHE
OKpYy>Karollen cpene

JIEUCTBUN, TNPUHOCAIIUX Bpel

[MP6 8. CdopMupoBaHHOCTH  YMEHHS  MPUMEHATH
HIOJTyYEHHbIE 3HAHUSI 17151 OOBSCHEHUS YCIOBUM MPOTEKaHUS
(busznueckux ABJICHUU B pupojie
u JUTSt MIPUHATUS MPaKTUYECKUX pelieHuit

B TIOBCEHEBHOM JXU3HU A oOecredeHus Oe30MacHOCTH
pu OOpAIEHUH C OBITOBBIMU MPUOOPAMH M TEXHUICCKUMHU
YCTPOMCTBAMHU, COXPAaHEHUS 3710POBbSI U COOIIOICHHS HOPM
9KOJIOTMUECKOI0 IOBEACHMUSI B  OKpYXarouleil cpene;
NOHMMAaHHE HEOOXOAMMOCTH TMPUMEHEHHS JTOCTHXKEHUI
buszuku 51 TEXHOJIOTHI
JUTSL pallMOHAJIBHOTO TTPUPOAOIIONB30BAHUS
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COJIEP)KAHUE YUYEBHOM JTUCITATIINHBI

OobmeobpazoBarenbHas aucuuIuinHa «Du3nka» B CTpPYKType COAEpKaHUs TUCIMITIIMHBI BKJIIOYAET
B ce0s1 ceMb CoJIepKaTeIbHBIX pa3jiena:

BBenenne.®@u3nka 1 MeTOAbI HAY4YHOT' 0 MO3HAHUS

Owusnka — (yHaaMeHTanbHas HayKa o mpupojae. EcrecTBeHHO-HayuHBIH METO/1 TO3HAHUS, €TO
BO3MO>XHOCTH Y TPAHULIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B MPOLIECCE O3HAHUS IIPUPOBIL.
MonenupoBanue (HU3NYECKHX SIBICHUIN U IPOIIECCOB.

Poub sxcriepuMenTa U TEOpHUH B IIpoLecce NO3HaHus npupoasl. Gusnueckas BEIUUHHA.
®dusnueckue 3aKoHbl. ['paHUIbl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB U Teopuil. [Ipuniun
coorBercTBUs. [loHaTne 0 pusndeckoit kaptune mupa. [lorpenHocTH n3MepeHnit GPU3NIECKUX
BennuuH. 3HaueHue pusuku npu ocBoeHuu npodeccuii CI10 u cnenmansuocteit CITO
Pa3nea 1. Mexanuka

Mexannueckoe JBIKEHHUE U ero BuAbl. MarepuanbHas Touka. CKaJsIpHbIE U BEKTOPHBIE
¢uznueckne BennIuHbl. OTHOCHTEIBHOCTh MEXaHUYECKOTO BMKEeHUsA. Cuctema otcueta. [Ipuniun
OTHOCUTENBHOCTH ["anues.

Crnioco6s1 onncanus apmwxenus. Tpaektopus. [1yts. [lepememenue. PaBHomMepHOE psMOTUHEHOE
I BUKCHHUE.

CxopocTb. YpaBHeHHE ABMKEHUA. MTHOBEHHAs U CPEIIHSSI CKOPOCTH. Y CKOPEHHE.
[IpsimonuHEHOE ABMXKEHUE C IIOCTOSIHHBIM YCKOPEHHEM. [B)KEHHE C IIOCTOSIHHBIM YCKOPEHHEM
cBOOOHOrO NajieHus. PaBHOMEpHOE IBUYKEHUE TOUKH 10 OKPYKHOCTH, YIJIOBasi CKOPOCTb.

LlentpocTpemutensHoe yckopenue. Kunemaruka abcositoTHO TBEPIOTO Telia

OcHoBHas 3a1auya nuHaMuku. Cuna. Macca. 3akoHbl MexaHuku HproToHa.

Cuunel B mpupone. Cuna TSKECTH U CUjla BCEMUPHOTO TATOTEHHUSA. 3aKOH BCEMUPHOI'O TATOTEHUS.

[lepBast kocMHuuecKasi CKOpOCTh. JBrkeHue mianeT u Maibix Tea CosiHedHOH cucteMbl. Bec.

Hesecomocts. Cuibl ynpyroctu. Cuibl TpeHuUs

WNmnynec Tena. IMmynbe cuibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHHUE.

Mexanunueckas pabota u MomHocTh. Kunernueckast sHeprus. IloreHumanbHas sHeprus. 3aKoH
COXpaHEHUsI MEXaHUYECKON YHEPTHH.

PabGota cuinbl TsxecTu U cuitbl ynpyroctu. KoncepBatusHble cuibl. [IpiMeHeHe 3aKOHOB
coxpaHeHus. Mcnonb30BaHNE 3aKOHOB MEXAHUKU /17151 OOBSICHEHUSI IBUYKEHUSI HEOECHBIX TeJl U JUIs
pa3BUTHA KOCMUYECKUX MCCIIEJOBAHUM, TPAHULBI IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.

[TpakTrueckoe npuMeHeHne GU3NYECKUX 3HAaHUM B TOBCETHEBHOM YKU3HU ISl UCTIOIb30BaHMS
IIPOCTBIX MEXAHU3MOB, UHCTPYMEHTOB, TPAHCIIOPTHBIX CPEZCTB
Pa3nea 2. Monekyasipuast puznka 1 TepMOAUHAMHUKA

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TeopuH. PazMepsl 1 Macca MOJIEKYJ U
aTOMOB. bpOyHOBCKOE ABHKEHUE.

CuJibl ¥ S3HEprus MeXMOJIEKYJIIPHOTO B3auMoaencTBus. CTpoeHue ra3000pa3HbIX, KHUJIKUX U
TBepAbIX Tel. MneanbHbli ra3. J[aBienne raza. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KNHETHYECKON
TEOPHUH T'a30B.

Temmnepatypa u ee uamepeHue. AOCOMIOTHBIN HylIb TeMIepaTypbl. TepMoauHaMUUecKast Kasa
TeMneparypsl. Temneparypa 38e37. CKOPOCTH IBUKEHHUS MOJIEKYJ U UX U3MEPEHHE. Y PaBHEHHE
COCTOSIHMSI MJICATIBHOTO Tra3a.

N3onpoueccsl 1 ux rpaduku. ['a3oBbie 3akoHbl. MossipHas ra3oBast OCTOSIHHAS

BHyTpeHHss sHEeprus cucTeMbl. BHYTpeHHS SHEPIUs HMI€AIBbHOIO rasa.

Pabora u Temnora kak GopMbI epeiaun YHEPTUU.

TemoemMKkocTb. Y aenbHas TEMI0eMKOCTh. KonnuecTBo TEIoThl. Y paBHEHHE TEIIOBOro OanaHca.

[TepBoe Hauaao TepMOJMHAMUKH. AinabaTHBIN Mpoliecc.

Bropoe nauano repmoarHaMuku. [IpuHIMIT 1€HCTBUS TEIUIOBOW MAIIMHBI.

TemoBeie aeurarenu. KIIJ[ TemnoBoro nsurarens. XonoAwibHble MamuHbl. OXpaHa NpUPOABI

Hcnapenune n konaeHcanus. HacelmeHHpId ap u ero cBocTBa. AOCOTIOTHASI K OTHOCUTEIIbHAS
BJIQKHOCTH Bo3yxa. [IpuOopsl asist onpeneneHus BIaXHOCTH Bo3ayxa. Touka pocsl. Kunenue.
3aBUCHUMOCTB TEMIIEPATYPhl KUIICHHS OT 1aBJICHMSL.
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Kputnueckoe cocrosinue Bemiectna. [leperpersiii map v €ro Cnojib30BaHUE B TEXHUKE.
XapakTepHucTUKa KUAKOTO COCTOSIHUA BenlecTBa. [10BEpXHOCTHBIN CII0M KUAKOCTH. DHEPrus
IMOBEPXHOCTHOTO ¢10s. bikuuii nopsaaok. IloBepxHocTHOE HaTsbkeHne. CmaurBaHue. SIBIeHHS Ha
IpaHuLE )KUJIKOCTH C TBEPAbIM TejaoM. KanusuispHele siBieHus.

XapakTepHucTHKa TBEPAOI0 COCTOsIHUA BelecTBa. Kpucramnueckue u amopdHsle Tena. Ypyrue
cBOicTBa TBepAbIX Tel. 3akoH ['yka. MexaHnuueckue cBoiicTBa TBepAbIX Tei. [Inmactuueckas
(ocrarounas) nedopmarus. TenaoBoe pacIMpeHUe TBEPAbIX Te U kuakocren. Koaddurmment
nuHerHoro pacumpenus. Koadduuuent o0bEMHOr0 pacmmpenus. Y4er paciiupeHus B TEXHHUKE.

ITnasnenue. Y nenbHas temnora mwiasienus. Kpucrammsanus.[Ipaktuyeckoe NpuMEHEHNE B
IIOBCEHEBHOM KM3HU (PU3UUECKUX 3HAHUI O CBOMCTBAX ra3oB, XKHUIKOCTEH U TBEPIBIX TEJ
Pa3nea 3. DiekTpoanHaMuKa

DJIEKTPUYECKHUE 3apsiibl. DIIEMEHTAPHBIN JIEKTPUUECKUN 3apsil. 3aKOH COXpAaHEHU 3apsia.

3akon Kynona. Dnekrpruueckasi mOCTOSHHAS.

Dnekrpudeckoe nojue. HanpspskeHHOCTh 21eKTprdecKoro noss. [IpuHnun cyneprno3unuy nojie.

[TpoBoaHMKY B 3JI€KTpUUECKOM ToJe. [{udnekTpuku B anexkTpudeckoM mnouie. [lonspusanus
IUAJIEKTPUKOB. PaboTa cril 31eKTpoCcTaTUYECKOro MOJIsl.

[Torenunan. PasHocTs noreHnanoB. CBsi3b MEXly HAIIPSHKEHHOCTBIO U PA3HOCTBIO TOTEHIIMAJIOB
NIEKTPUYECKOTO TTOJIS.

OnexTpoeMKocTh. Enunuiisl anekrpoemkoctu. Konnencatopel. CoeiMHEHNE KOHIEHCATOPOB B
Oatapero.

DHeprus 3apsKEHHOr0 KOHAEHCcaTopa. DHeprus aiekTpudeckoro noust. [Ipumenenne
KOHJICHCATOPOB

VYcnoBus, HeoOX0AUMbIE 1J11 BOSHUKHOBEHHUS U MO AEpKAHUSI dJIEKTPUUECKOro Toka. Cuia Toka u
IUIOTHOCTH TOKA. 3akoH OMa [uIsl y4acTKa LEIH.

3aBUCHUMOCTbD 3JIEKTPUUYECKOIO CONPOTUBIIEHUS OT MaTepuaa, JUIMHbI U IJIOIAAH [TONEPEYHOro
CEYEHUS IPOBOJAHMKA. 3aBUCUMOCTD IEKTPUUYECKOTO COIPOTUBIICHHSI IPOBOJHUKOB OT TEMIIEPATYPHI.

TemnepaTypHblil KO3 (HULIHUEHT COTPOTUBICHHUSL.

CaepxmpoBouMocTh. PaboTa 1 MOLTHOCTH MMOCTOSIHHOT'O TOKA. TerioBoe 1eHCTBUE TOKA. 3aKOH
Jxoyns—IJlenua.

ONEeKTpOABMKYIIAs CHJIa UICTOYHMKA TOKA. 3aKOH OMa /1715 IOJTHOW Lienu. DJIEKTPUYECKHUE LIETIH.

[TapannensHOE U MOCIEA0BATEILHOE COSTMHEHNE TPOBOAHUKOB. 3aKoHbl Kupxroda mas ys3mna.
CoenuHeHre UICTOUHUKOB 3JIEKTPUUECKOM SHEpruu B 6aTapero.

DNEeKTpUYECKU TOK B METAJUIAX, B 3JIEKTPOJIUTAX, Fa3ax, B BaKyyMe. DJIEeKTPoIn3. 3aKOH

anekTposinia Papanes. DNeKTPOXUMHUUYECKUIN SKBUBAJICHT. BUIbI ra30BBIX pa3psI0B.

TepmonnexktponHas smuccus. [Inazma. DnekTpuyeckuii TOK B MOIYIPOBOJIHUKAX.

CoOcTBeHHas U MpUMecHas MPOBOAUMOCTH. P-n mepexon.

[TpumeHneHne noaynpoBoHUKOB. [10yrIpoBOJHUKOBBIE TPHUOOPHI.

BekTop MHIYyKIIMM MarHuTHOTO noJisd. HanpsskeHHOCTh MarHUTHOTO TOJIS.

JleficTBHEe MarHUTHOTO ITOJISI HA MPSAMOJIUHENHBIN POBOAHUK ¢ TOKOM. B3aumoielicTBre TOKOB.
Cuna Amnepa. [Ipumenenue cunel AMmepa.

Maruuthslif notok. Pabora o nepemenieHuio MpoBOAHUKA C TOKOM B MArHUTHOM moJie. JleficTBue
MarHMTHOTIO NOJIs Ha ABWXKyLuiics 3apsia. Cuna Jlopenua. [Ipumenenue cunsl JlopeHna.

Omnpenenenue yneiabHOro 3apsaa. MarHuTHbIE CBOWCTBA BellecTBa. MarHuTHas IPOHUIIAEMOCTb.
ConHeuHast akTUBHOCTb U €€ BAMsIHUE Ha 3eMit0. MaruuTHsie OypHu.

SIBnenne sanexkTpoMarHuTHOM MHAYKIMU. [IpaBuno JIenna. 3akoH 37€KTPOMarHUTHONM MHIYKIIHH.
BuxpeBoe a51ekTprudeckoe moie.

OJIC MHAYKIIUY B IBUKYIIMXCS TPOBOJIHUKAX.

SBnenune caMOMHIYKIUHU. IHTyKTUBHOCTb.

DHeprus MarHUTHOT'O TOJIS TOKA. B3auMOCBSI3b AJIEKTPUYECKUX U MAarHUTHBIX TOJIEH.
DNEeKTPOMarHuTHOE MOJIE.

Pa3neu 4. KosieOanust ¥ BOJTHBI
KonebarenbHoe nemxenue. ['apmonndeckue konaebanus. CBOOOIHbIE MEXaHUYECKHE KOJIeOaHusI.
[TpeBpaienue sHEprun npu KojaedaTeabHOM ABMKEHUH. CBOOOIHBIE 3aTyXAIOIUE MEXAHNYECKHE
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KoJsIeOaHus.

MaremaTtnueckuii MassTHUK. [IpyXUHHBIN MasTHUK. BbIHYXIeHHbIC MEXaHUYECKHE KOJICOaHNUsI.
Pesonanc.

ITonepeunble U MPOJI0JIbHBIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBIL. 3BYKOBbIE BOJIHBL. YIJIbTPa3BYK U
€ro IpUMEHEHHUE.

CBo0oaHbIe MIeKTpOMarHuTHeIE KojeOanus. [IpeBpaiienue sHeprun B KojaedaTeIbHOM KOHTYpE.
®opmyna TomcoHa.

3aryxarllue 3JIEKTPOMAarHuTHbIE KosieOaHus. [ eHepaTop He3aTyXaroMX IEKTPOMarHUTHBIX
KosieOaHUl. BeIHYX/1€HHBIE 3JIEKTpUUYECKHE KOJIeOaHuUs.

ITepemenHbIH TOK. ['eHEepaTop nepeMeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE COIIPOTUBIICHHUS
IIEPEMEHHOT'0 TOKA.

AKTHBHOE comnpoTtuBiieHue. 3akoH OMa Ui 31eKTPUUYECKO 1IeTr epeMeHHOoro Toka. Pabora u
MOIITHOCTH MIEPEMEHHOT0 TOKa. Pe3oHanc B anekTpuueckoit nenu. Tpancdopmaropsl. Toku BeICOKOH
yacToTsl. [lonyuenue, nepenaya u pacpeesIeHue JIEKTPOIHEPTHH.

DJIEeKTPOMarHUTHOE MOJI€ KaK 0COObIN BUJ MaTepUU. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOWCTBa
3JIEKTPOMAarHuTHBIX BoJIH. BuOparop I'epuia. OTKpBITHINA Kos1eOaTeNbHbII KOHTYD.

N3o06perenue paauo A.C. IlonoBeiM. [Tonsitue o paguocsssu. [lpunnun paguocssasu. [Ipumenenue
JIEKTPOMAarHUTHBIX BOJIH.

Pasznea 5. OnTuka

ToueuHblil ©CTOUHUK cBeTa. CKOPOCTh pacpoCTpaHEHHS CBETA. 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS CBETA.

Conneunsle u nyHHbIE 3aT™MeHUs. [Ipunnun ['rolirenca. [onHoe oTpaxeHnue.

JIunzel. [Moctpoenue nzobpaxenus B muH3ax. opMynia TOHKOW JUH3BL. YBeIUYeHHe TUH3HL. [11a3
Kak onTuyeckas cuctema. Ontudeckue npuoopsl. TeaecKomsl.

Cuna cBeta. OcBemEHHOCTD. 3aKOHBI OCBEIIEHHOCTH

UnTepdepennus ceeta. KorepeHTHOCTH cBETOBBIX Jiyuel. IHTepdepeHns B TOHKUX MJICHKaX.
Konbua Hetotona. Micnionb3oBanue HHTEp(EpEHLIMN B HAyKe U TEXHUKE.

Hudpaxus ceera. Audpakuus Ha mienu B HapauieabHbIX J1ydax. J{udpakoHHas peieTka.

[Tonsitue o ronorpaduu. [lonspusanus nonepeynsix BosH. [longpusanus ceera. J[BoitHoe
nydenpenomiieHue. [lonssponasl.

Hucnepcus ceera. Bunpl usnydennii. Bunel cnextpos. CriekTpsl uenyckanusi. CexkTpsl
norsioueHus. CekTpanbHblid aHanu3. CreKTpaabHble KJIacChl 3B€3/1. YIbTPapuoIeTOBOE U3IYyUECHHE.
WudpakpacHoe uznyuenue. PenrrenoBckue yun. x npupona u cBoiictsa. Illkana 31eKTpoMarHUTHBIX
W3Ty4YCHH.

JIBrkeHMe co CKOpocThIo cBeTa. IlocTynaTel TeOpUN OTHOCUTENIBHOCTH U CIEACTBUS U3 HUX.

WMHBapraHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe.

OHeprus nokost. CBs3b MAacChl M SHEPTMH CBOOOIHOM YacTHUIIbI. DJIEMEHTHI PENIITUBUCTCKON
TUHAMUKHI
Pa3nea 6. KBantoBasi pusuka

KBanroBas runoresa Ilnanka. TeroBoe n3nydenue. KopnyckyaspHO-BOJIHOBOM Tyan3M.
@DOTOHBI.

I'mnoresa ne bpoitsist 0 BOJIHOBBIX CBOMCTBax yacTuil. COOTHOIICHHE HEOTIPEACICHHOCTEN
I'eiizendepra.

JlaBnerune cBera. Xumuueckoe AeiictBue cBera. OneiTel [1.H. JIebenera nu H.M. BaBunosa.

dotoadpext. YpaBHenue DitHmTeirina s Gpotorddexra. Buemnunit poroanekrpuueckuit 3hdexr.
Buytpennuit potospdexr. Tumnsl GoTO1€MEHTOB.

[Tpumenenue porodddexra.

Pa3BuTHe B3ris0B Ha CTPOEHHE BelleCcTBA. MoeNn CTPOSHHSI aTOMHOTO Apa. 3aKOHOMEPHOCTH B
aTOMHBIX CIEKTpax BOAOPOAA.

SAnepuas moaens atoma. OnbiTel D. Pesepdopna. Monens atoma Bomopoaa o H. bopy.
KBanrtoBble noctynarsl bopa. JIazepbl. PagnoakTHBHOCTE. 3aKOH paliOaKTUBHOIO pacnaja.
PannoaktuBHbIe peBparieHus. CriocoObl HAOMIOACHUS U PETUCTPAIIUH 3aPSHKEHHBIX YacTull. DddekT
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Basuiiosa — Yepenkosna.

Crpoenne atomHoro sifipa. Jlepekt Macchl, SHEpTHst CBA3H U YCTOHYUBOCTh ATOMHBIX
anep.snepHele peakuuu. SnepHas SJHEpreTuka. JHEPreTUYECKU BBIXO SACPHBIX

peaKuui.

HckyccTBeHHasl painoakTUBHOCTb. Jlenmenue Tshkenbix sanep. Llennas spepHas

peaxkuus. Ynpasisemas LienHasd peakuus. S nepHpiii peaktop. TepMosaepHbIil CUHTE3. DHEPIusl
3Be3. [lonydyeHne paqnoakTUBHBIX U30TONIOB U UX IpuMeHeHue. bruonoruueckoe

JEICTBUE paMOAKTUBHBIX U3JIyU€HUN. DJII€MEHTApHbIE YaCTUIIbI
Pasznen 7. Ctpoenue Beenennoii

Conneunas cucreMa: IUIAHETHI U MaJble Tella, cucreMa 3emisi—J/lyHa

Crpoenue u 3Bomonus Conuna u 38€31. Kitaccuduxanus 38€31. 3BE31b1 M HICTOYHUKH UX SHEPTHH.

I"anaktuka. CoBpeMEHHBIE PEACTABIEHUS O CTPOSHUU U 2BOIIOLMH Beenennoi

O0beM qMCHUIIMHBI M BH/IbI y4eOHOH padoThl

Bun yuebnoit pabotbl O0bem B
qacax

O06beM 00pa3oBaTeNbHOI MPOTrPaMMBbI TUCITUTITHHBI 144

1. OcHOBHOE cozepx’aHue 144

BT. 4.

TEOopeTHYeCcKoe 00ydIeHne 100

JlabopaTopHble, MPaKTUYECKUE 3aHATH 26

KOHTPOJIbHBIE paOOTHI 8

Koncynbranun 4

[IpomexyTouHas aTrectanus (3K3aMeH) 6
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TEMATHUYECKOE INTAHUPOBAHUE

HaunmenoBanue pa3nenoB u Tem Maxkcum. Koi-Bo 00s3aTensHOMI
yaeOHas ayJIMTOPHOU y4eOHOMH
Harpyska Harpy3Ku IIpyM OYHOMN
CTyneHTa | ¢opme 00yUueHusl, Yachl
(dac) Bcero B T.Y. IIPAKT.
u
CEMHHapCKUE
3aHATHUS
Beenenue. ®u3nka 1 METOJbI HAYYHOTO MO3HAHUS 2 2 0
Pa3zzen 1. Mexanuka 14 14 2
Paznen 2. Monekynspraast pu3uka U TepMOJIUHAMUKA 26 26 3
Paznen 3. DnexkrpoaunamMuka 44 44 12
Pasznen 4. Konebauus v BOJIHEI 14 14 3
Pa3znen 5. OnTuka 18 18 3
Paznen 6. KBanroBas ¢pusuka 10 10 2
Paznen 7. Ctpoenue Becenennoi 6 6 1
Koncynbranun 4 4 0
DK3aMeH 6 6 0
UTOT'O 144 144 26
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IHOYPOYHOE INVTIAHUPOBAHUE JTUCHUIIJIMHBI "®131KA"

Ne ypoxka HaumenoBanue pasnenos Kon-Bo XapakTepuCTHKa OCHOBHBIX BHJIOB JICATEIBHOCTH 00y4aIOmINXCsl
U TeM 00s13aTeNIbHOM
ayJIUTOPHOU
y4eOHOI Harpy3Ku
pu 04HOH popme
00ydeHws, 4achl
Bcero B T.4.
MPaKT. U
CeMHHapC
KHe
3aHATHS
1 Beenenne. 1 OO6cyxeHne rpaHuL IPIMEHUMOCTH (GU3HYECKUX 3aKOHOB U Teopuil. Pu3nka — QyHIaMeHTanbHas HayKa O
npupoze. EcrecTBeHHO-HayIHBIH METO]] T03HAHHUS, €T0 BO3MOXHOCTH U TPAHUIIBI IPUMEHUMOCTH.
2 ®u3nka METO/1bl HAYYHOT'O II03HAHMS 1 W3yuenne HayqHbIX (SMIMPUUECKHUX U TEOPETUUECKUX) METOIOB MO3HAHUS OKPYKAIOIIEro MUpa. DKCIIEPUMEHT U
TEopHsi B poLiecce MO3HaHuUs MpUupoibl. MojenupoBanue Gpu3n4ecKux siBICHUI U nporieccoB. Poib akcriepuMenTa
U TEOPHUH B IIpoIiecce Mo3HaHus npuposl. Pusndeckas BenuurnHa. OU3HUECKUE 3aKOHBL. [ paHUIBI IPUMEHUMOCTH
(usnueckux 3akoHOB U Teopuid. [IpuHumn coorBercTBus. [loHsATHE O PU3MUEcKoil kKapTuHE Mupa. [lorpenHocTH
nu3MepeHnil GU3NUECKUX BEIUYHUH
Paznes 1. MexaHuka 14 2
Tema 1.1 OCHOBBI KHHEMATHUKH 6
3 BxonHo# KOHTpOIIb 1 KoHTponb 3HaHUH 1 yMEHUH 10 (DU3MKE 32 Kypc OCHOBHOM LIKOJEL. PelieHne pacuéTHBIX U TECTOBBIX 3a/1a4 C
SIBHO 33/IaHHOH (PM3MYECKOM MOJETBIO C HCIIOIh30BAHHEM OCHOBHBIX (hOPMYII (PH3HKH
MexaHnueckoe ABHKEHHE U €rO BUJBL. 1 [TpsiMonmHEHHOE IBMKEHME C TIOCTOSIHHBIM YCKOpeHHEM. JIBHKeHHE C MOCTOSHHBIM YCKOPEHHEM CBOOOTHOTO
OtHoCHTENEHOCTD MEXaHUIECKOr0o najeHus. PaBHOMepHOE IBIKEHHE TOYKHU TI0 OKPYXHOCTH, YTJIOBas CKOPOCTh. LleHTpocTpeMuTensHOE YCKOPEHHE.
4 ABMIKCHU KunemaTtrka aGCcoIOTHO TBEpPAOro Tena.
N3yueHne HepaBHOMEPHOTO JBUKEHUS C LENBIO ONPEIEICHUs] MTHOBEHHON CKOPOCTH; UCCIIEI0BAHHE
COOTHOIIECHHS MEXy TyTSAMH, IPOHACHHBIMH TEJIOM 3a MOCIIE0BAaTEIbHbBIE PaBHBIEC IIPOMEXYTKU BPEMEHH MIPU
PaBHOYCKOPEHHOM JIBHXKEHHU C Ha4aJbHOW CKOPOCTBIO, PABHOM HYIIIO; U3yUEHHE JBIKEHHSI TapUKa B BI3KOU
JKUJIKOCTH; U3y9IeHHUE ABMKEHUS Tela, OpOIEeHHOT0 TOpH30HTaNEHO. OOBsICHEHHE OCHOBHBIX MPUHIIUIIOB
JIEHCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX KaK: CIIUAOMETP, [IEIHbIE U peMEHHBIE NIepeAayn IBIKEHUS; U yCIOBUH
nx 6€30I1aCHOTO UCIOJIH30BAHUS B IIOBCEIHEBHOM JKMU3HU.
5 CKOpOCTb. YpaBHEHHUE IBHKECHHUS. 2 Pacnio3HaBanme (pU3NYECKUX ABJICHUHA B y4E€OHBIX ONBITAX M OKPYXKAIOIIEH KU3HU: PaBHOMEPHOE U
6 Vckopenne. Kunemartnka aGCoOmIOTHO PaBHOYCKOpEHHOE TPSAMOJIMHEHHOE IBIKEHNE, CBOOOIHOE TaIeHUE Tell, IBIKEHUE 110 OKPYKHOCTH. Oncanue
TBEPAOro TEJIa MEXaHWYECKOTO JIBI)KEHMSI C MCHOJIB30BaHNEM (DM3MUYECKUX BEJIMUMH: KOOPMHATA, ITyTh, IepeMelIeHHE,
CKOPOCTB, YCKOPEHHE.
7 KunemaTnka abCOIOTHO TBEPJIOTO Tesa 2 Perenne pacu€THBIX 337144 C SIBHO 33/IaHHOM (PM3MYECKOH MOJIETBIO C HUCIIOJIb30BAaHHEM OCHOBHBIX (hopMyI
8 MexaHnnueckoe ABUKEHHE U €r0 BUBI KMHEMATUKU: U3y4YeHHE HEPAaBHOMEPHOTO JBIKEHHUS C LIeTIbI0 ONPEEICHH MTHOBEHHOW CKOPOCTH; UCCIEJOBaHUE
COOTHOIIICHHS MEXTy TyTAMH.
Pemenne pacu€THBIX 3a/1a9 ¢ SIBHO 33JaHHOW (PU3NIECKOM MOJIENBIO C HCIOIH30BAHNEM OCHOBHBIX (hOpMYIT
knHeMaTukH. [locTpoenue n aHammu3 rpadKoB 3aBUCHMOCTEH KHHEMAaTHYECKUX BEJIMYMH OT BPEMEHH IS
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PaBHOMCPHOI'O U paBHOYCKOPCHHOT'O HpﬂMOHHHCﬁHOFO JBHIXKCHUA.

Tema 1.2. OCHOBBI IMHAMHUKH 4

9 OcHoBHasl 3a/1a4a AUHAMUKH. 2 CpaBHeHHE Macc B3aNMOACHCTBYIONINX Tel. M3ydeHre 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT Ae(OopMaIii;

10 3akonbl mMexanuku Hpiotona. Cuibl B CpaBHEHHUE CHJI TPEHHS NOKOsI, KaueHHUs! U CKobxkeHus. O0bsicHeHne 0cOOCHHOCTEH PaBHOMEPHOTO U
TPHPOAC. PaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO JBIXKECHUS, CBOOOIHOTO MMaeHHs TeJl, ABWKEHUS 110 OKPY)KHOCTH Ha OCHOBE

3akoHOB HbroToHa, 3aKk0Ha BCeMUPHOTO TSAroTeHHus. OOBsICHEHHE OCHOBHBIX ITPUHIIMIIOB JACHCTBUS MOIIUITHUKOB
U UX IPaKTHYeCKOro npuMeHeHus. OObsICHeHNE BIKEHUS] HCKYCCTBEHHBIX CITyTHHKOB.

11 Cuna TsKeCTH M CHUJIa BCEMUPHOTO 1 Pemenne pacyéTHbIX 3a/1au C SBHO 3aJJaHHOW (M3MYECKON MOJENBIO C HCIOIb30BAHUEM OCHOBHBIX 3aKOHOB U
TArOTCHNUA. 3akoH BCEMHUPHOTO tdhopmyn muHaMuKd. PacriosHaBaHne QU3HMYECKUX SBICHUIH B y4EOHBIX OMBITaX M OKPY)KAIOMICH KU3HH:
TATOTCHIT MHEepLUs, B3aUMO/IeiicTBUE Tell. AHaNIN3 (GU3MYECKUX IPOLECCOB U SBJICHUH C HCII0JIb30BAHHEM 3aKOHOB U

12 Pemrenne 3amau 3aKOHBI MEXAHUKH 1
Heiotoma. Cimsi B mpupome. Cuma IIPUHLMIIOB: 3aKOH BCEMUPHOI'O TATOTeHMS, |, {I u 111 3akonbl HproTOHA, IpUHIUI CYNEPIO3ULIUN CUII, IPUHLUI
TSKECTH - CHIIA BCEMHPHOTO PaBHOIPAaBHOCTU MHEPLIUANBHBIX CUCTEM OTCYETA
TATOTEHUS»

Tema 1.3 3akoHBl COXpaHEHHs B 4
MEXaHUKe

13 Hmnynsc Tena. 1 «MexaHnKa 3aKOHBI, 3aKOHOMEPHOCTH U (pruzndeckue sBieHus. OniucaHne MEXaHNIECKOTO IBIKCHHUS C
UCIIONIb30BaHUEM (PU3NYECKUX BEJIMYHMH: MMITYJIbC TEla.

14 | 3aKoH cOXpaHEHHs UMITyIThca I[TpoBeeHEe SKCIIEPUMEHTA: U3ydeHHE aBCOIIOTHO HEYIIPYTOro yaapa ¢ NOMOLIBIO ABYX OJMHAKOBBIX HUTAHBIX
MasTHUKOB; HCCJIEIOBAHUE CBSI3M PaOOTHI CHIIBI C H3MEHEHNEM MEXaHHYECKOM SHepIruu Teja Ha puMepe
pacTsKEHHs PE3HHOBOTO JKIYTa.

Permenne pacu€THBIX 33714 C SIBHO 3alaHHON (PM3MUYECKOH MOZAEIBIO C MCIIOIb30BaHNEM OCHOBHBIX 3aKOHOB U
(hopMyJT TMHAMUKH U 3aKOHOB COXPaHEHHS.
15 MexaHnueckast paboTa ¥ MOIIHOCTb. 1 «MexaHnKa 3aKOHBI, 3aKOHOMEPHOCTH U (pruzndeckue sBieHus. OnicaHne MEXaHHIECKOTO JBHXEHUS C
16 3aKOH COXPaHCHHS MEXaHUIECKOM UCIIOJIb30BaHUEM (PU3NUECKHUX BEJIMYMH: UMITYJIbC Tella, KHHETHUECKask SJHEPIHsl, TOTEHIINAlIbHAsI SJHEPT U,
SHEprun MeXaHH4ecKast padoTa, MexaHHuecKasi MOIIHOCTh. AHaTN3 (pU3NYECKUX MPOLIECCOB U SBICHUI C HCIIOIBb30BaHUEM
3aKOHA COXPAHEHUS] MEXaHWIECKOW 3HEPTHH, 3aKOHA COXPAaHEHUs MITyJibca. OObsSCHEHNE OCHOBHBIX IPHUHIIUIIOB
JIEHCTBUS M MPAKTUYECKOTO IPUMEHEHHS TEXHUYECKUX YCTPONCTB, TAKUX KaK: BOJOMET, KONED, MPYKIMHHBIHA
ncroseT. OObsICHEHHE IBUXKEHHUS PAKET C OTNIOPO Ha M3y4eHHbIe (PU3MYECKUE BEJTMYMHBI i 3aKOHBI MEXaHUKHU.

Paznea 2. Mosekyasipuasi pusuka u 26

TepPMOIUHAMMKA

Tema 2.1 8

OCHOBBI MOJIEKYJISIPHO-KMHETHUECKON

TEOpUH

17 OCHOBHBIE TIOJI0’KEHUS] MOJIEKYJIIPHO- 2 OOBsicHEHE OCHOBHBIX ITPUHIIMIIOB JICHCTBUI TepMOMETpa 1 6apoMeTpa 1 YCIOBHH NX 6€3011acHOT0
KUHETHYECKOM TEOPHHU. HCIIOJB30BaHMS B IIOBCETHEBHOM KH3HU.

18 Pa3meps! 1 Macca MOJIEKYI U aTOMOB.

PacnioznaBanue GU3NYECKUX SBIEHUN B Y4€OHBIX OMBITaX M OKpYKaromel >kxu3Hu: nuddysns, OpOyHOBCKOE
nerxeHue. ONrcaHue TEIIOBBIX SBICHUN C UCIOJIb30BaHUEM (DU3MUECKUX BEIIMINH
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19 BpoyHoBCcKoe nBHXKEHHE. 1 Pacnio3HaBanne (hM3MUECKUX SIBJICHUH B YUEOHBIX OTBITAX U OKpYKarolien »u3uu: nuddysus, OpoyHOBCKOE
JBikeHue. OnncaHue TeMJIOBBIX SBJICHUH C MCHOJIb30BaHUEM (DU3MUYECKUX BEJIMUMH: AaBJICHUE Ta3a,
20 Cuutbt 1 SHCPIHS MEKMONCKYTISPHOTO 1 TeMIIepaTypa, CPEIHASA KHHETHUIECKast SHEPTHUSI XAa0THIECKOTO ABMKCHHUS MOJIEKYIT, CPEIHEKBAAPATHIHAS CKOPOCTh
B3aUMOJeHcTBUS. MOJTEKyYIL.
21 CrpoeHue ra3000pa3HbIX, )KUAKUX U 1 AnHanu3 GU3NUECKUX MMPOLECCOB U SABJICHHUH ¢ uctoiab3oBanreM MKT, ra30BbIX 3aKOHOB, CBSI3U CpEAHEH
TBEPIBIX TEIl KHHETHYECKOH SHEPTHH TETUIOBOTO IBMKCHHUS MOJIEKYI ¢ aOCOJIIOTHOM TeMIIepaTypoii.
1 AHanu3 GU3NUECcKUX MMPOLECCOB U SBJICHHUH ¢ uctonab3oBanreM MKT, ra30BbIX 3aKOHOB, CBSI3U CpEAHEH
22 OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KWHETHUYECKOI SHEPTrUH TEIUIOBOTO JIBIKEHHUS MOJIEKYII C aOCOJIIOTHON TeMIIepaTypoil.
KUHETHYECKOH TeOpUH ra3oB.
23 Temneparypa u ee usMepeHue 1 [TpoBenenue sKCIEpUMEHTa: ONIpeeIeHHe MacChl BO3yXa B KIIACCHOM KOMHATe Ha OCHOBE U3MEPEHUil 00bEMa
24 JlaGopaTopHas padora Nel V3yuenue 1 KOMHATBL, IaBICHUS U TEMIIEPATypPhl BO3yXa B HEW; HCCIIEJOBAaHUE 3aBUCMOCTH MEXIY apaMeTpaMH COCTOSHUS
OIHOTO M3 M30NpPOLECCCOB pa3pexeHHoro ra3a. Pemenne pacu€THBIX 3a/1a4 ¢ IBHO 33aHHON (YU3WIECKOI MOJCIBIO C MCIIOIB30BAHUEM
ocHOBHBIX nonokernit MKT, 3akoHOB 1 (opMyIT MOJIEKYIIAPHOH (DU3UKH.
Tema 2.2 6
OCHOBBI TEPMOIMHAMUKHI
25 BHyTpeHHs 5HEPrus UAEaIbHOIO rasa. 2 OO0BsACHEeHNE IPUHIUIIOB JEHCTBUSA U YCIOBUH O€30IIaCHOTO MCIOIb30BAHUS B TOBCEIHEBHOI XKU3HU JBUraTENsA
26 VpaBHeHue TeIIoBoro bananca BHYTPECHHETO CTOpaHus, OBITOBOTO XOJIOMMIEHUKA, KOHAUIIMOHEpa. Onrcanne CBOUCTB TEJ U TEIUIOBBIX SBICHUIMA C
UCIIOJNIb30BaHUEM (PU3MUECKHUX BEJIMYHH: JABJICHUE ra3a, TEMIEepPaTypa, KOJINYECTBO TEIIOTHI, BHYTPEHHSIS
sHeprus, paboTa rasa.
27 IlepBoe Hayano TepMOIUHAMUK. 2 I[TepBslit 3aKk0H TepMoAnHAMUKH. [IpiMeHeHne MepBOro 3aKOHa TEPMOANHAMUKH K H3omponeccaM. ['paduueckas
28 BTOpOG Ha4vaJio TGpMOI[I/IHaMI/IKI/I I/IHTepHpeTaHI/IH pa60TH rasa.
Bropotii 3akoH TepMoauHaMuku. HeoOpaTuMOCTh MPOIIECCOB B TIPUPO/IE.
TennoBsie MamuHbL. [IpHHINTEL AeHCTBHUS TEIUIOBBIX MamnH. [Ipeobpa3oBaHust SHEPTHH B TEIUIOBBIX MaIlIMHAX.
29 TemnmoBele ABUTATEIIH. 2 KoaddummeHT mone3sHoro AeHCTBHUS TEIIOBOH MAIIHHBL
30 KIIJ TemmoBoro nuraresis Huxn KapHo 1 ero ko3¢ UIIEHT MOIe3HOTO JeHCTBHUS.
OKonornyeckue npoOIeMbl TETNIOIHEPTETHKH.
TexHuyeckue ycTporucTBa U PAKTUYECKOE IPUMEHEHUE:
JIBUTaTeJIb BHYTPEHHETO CTOPAHHsI, OBITOBOH XOJIOAMIbHUK, KOHIUIIMOHED
Tema 2.3 12
ArperaTHbIE COCTOSTHHS BEIIECTBA U
(hazoBBIE TEPEXOBI
31 Hcnapenue u koHAeHCaL sl 2 W3yueHne CBOWCTB HACKHIIEHHBIX APOB, CIIOCOOOB U3MEPEHUS BIAXKHOCTH
32 Hacpliennblii 1ap u €ro cBOMCTBA. Habnromenue xumeHus py MOHMKEHHOM JAaBJICHUH, HATPEBAHHS U IJIABJICHHS KPUCTAJUTMIECKOTO BEIIECTRA.

OOBsCHCHHE IPUHIIAIIOB JEHCTBUS M YCIOBHI 0€30IIACHOTO MCIOIB30BaHUS B MOBCEIHEBHOM XKU3HU TUTPOMETPA,
MICUXPOMETpa, KatopuMeTpa. M3ydeHue TeXHOIOTHI MOTYyYSHHST COBPEMEHHBIX MaTEPHAIOB, B TOM YHCIIC
HaHOMAaTEpHaJoB.

20




33 Csoiicta xxuakocreil. [ToBepxHOCTHBIN 2 3aBUCHMOCTH TeMIIEpaTyphl KUIEHH OT aBiieHus. TBépnoe teno. Kpucranmyeckne u amopgHble Tena.
CJIOH KHUJIKOCTH. AHuzoTponus cBONCTB kpucTamios. JKunkue kpuctamisl. CoBpeMeHHbIE MaTepUAaIbL.
34 KanuispHeie sSBICHUS. [TmaBneHne u KpUCTAITH3AIW. Y IeNbHAs TeInioTa miaieHns. CyOnnmaris. YpaBHEHHE TEIIIOBOTO OaaHca.
Kpucranmieckue u amopoHeie Tera. TexHUUECKUE YCTPONCTBA U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHU
MOJIy4EeHHUsI COBPEMEHHBIX MaTepHalOB
35 TennoBoe pacupeHue TBEPABIX TEN U 2 3aBUCHMOCTH TEMIIEpaTyphl IIaBlIeHUs OT AaBieHus. TBEpaoe teno. Kpucrammmueckue u amopdHsie Terna.
xkunkocreid. KoapoummenT nuaeiiHOTO AnmzoTpomnus cBoiicTB kKpuctawioB. Koaddumuent muaeitnoro pacumpenns. Kosddumment o0pémHOTO
pacIupeHus. pacmmpeHus. YUeT pacuupeHus B TexHuke. JXXunkue kprucramisl. CoBpeMEHHbIE MaTepHAaIbI.
36 Koaddumment o0sEMHOTO
pacimmipeHus. Y4eT pacluipeHns B
TEXHUKE.
37 IInaBnenue. Y nenpHas TemIoTa 2 [TnaBnenne u KpuCTaLIH3anus. Y IenbHas Teruiora miasieHus. CyonuManys. YpaBHEHHE TEIIOBOTO OanaHca.
38 IUIABICHUS. TexHUUecKkue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHNE: TUTPOMETP U MICUXPOMETP, KAIOPUMETP, TEXHOIOTUU
MOJTYYSHHsI COBPEMEHHBIX MaTepuaioB. [IpakTiHueckoe NnpuMEeHEHNE B TOBCETHEBHOW )KU3HHU (PU3MUECKUX 3HAHUI
0 CBOMCTBaX ra3oB, JKUAKOCTEH U TBEPHBIX Tel
39 Pemenue 3aga4 ¢ npoeccHOHAIBLHON 2 2 Pemenne pacyeTHbIX 3a/1ad4 ¢ ONOPOH Ha M3y4EHHbIC 3aKOHBI, 3aKOHOMEPHOCTH M (PM3HUYECKUE SIBICHUS IO TEME.
40 HalpaBJCHHOCTBIO Pacnio3naBanue Gpu3NUECKUX SIBICHUI B YUEOHBIX OIBITAX M OKPY)KAIOIIEH XKHU3HU U 00BSICHEHHE X HA OCHOBE
Jlaboparopnas pabora Ne2 3aKOHOB U (pOPMYIT MOJNEKYISAPHON PU3MKH.
Onpeenetie BIXHOCTH BO3/YXa Hcnonp3oBaHue HHGOPMAIIMOHHBIX TEXHOJIOTHI IS HOUCKA, CTPYKTYPHUPOBAHMS, HHTEPIPETALNN U
MPEACTABICHUS HHPOPMAIH ITPU TTOATOTOBKE COOOIIEHUH 0 IPUMEHEHNH 3aKOHOB MOJICKYJIIPHON (DM3HKU U
TEPMOJMHAMUKH B TEXHUKE M TEXHOJOTHAX . OOBSCHEHNE IPUHIUIIOB ICHCTBHS U yCIOBHH O€3011acHOTO
UCTIONIb30BaHNUs B IOBCEAHEBHOM )KH3HH THIPOMETPA.
41 Konrtpoabhas padora Nel 2 Hcnons3oBanue HHOOPMAMOHHBIX TEXHOIOTHH IJIs TOUCKA, CTPYKTYPHUPOBAHNUS, HHTEPIPETANH 1
42 «MozekyisipHast GU3UKa 1 NPE/ICTABICHUS HHOOPMANH O TPUMEHECHUHN 3aKOHOB MOJIEKYJIIPHOH (DM3UKH ¥ TEPMOANHAMUKH B TEXHUKE U
TE€PMOAVHAMUKA) TexHONOTMsIX . OOBSICHEHNE MPUHINIIOB ICHCTBHS U YCIOBHI 0€30IaCHOTO MCIIOJIb30BAHUS B IIOBCEAHEBHOM
JKU3HU TUTPOMETpa.
Pa3nea 3. DiiekTpoaiHaMuKa 44 12
Tema 3.1 8 1
DIEKTPUUECKOE MOJIe
43 OnexTpuuecKue 3apsaapl. 3aKOH 2 OnucaHne U3y9eHHBIX CBOMCTB BEIIECTBA U DJIEKTPUUECKUX SBJICHUN C UCTIONb30BaHHEM (PM3NYECKUX BEJIHMYUH:
COXpaHEeHHMS 3apsa. NEKTPUUYECKHUN 3apsil, HAPSHKEHHOCTD AJIEKTPUIECKOTO 10T, IIOTEHIIHAII, PAa3HOCTh MTOTSHIIHAIIOB,
44 3akon KysnoHna. Dnexktpudeckas INEKTPOEMKOCTb.
MOCTOSIHHAS. AHanu3 GU3NUECKHX MPOIIECCOB U SBJICHHUHN C UCTIOIb30BAaHHEM (PU3NUECKMX 3aKOHOB: 3aKOHA COXPAHEHHUS
JIEKTPUUECKOTO 3apsja, 3akoHa KyioHa.
45 OnexTpudeckoe nojue. HanpsikeHHOCTH 2 Hanpspk€HHOCTB 31eKTpUyecKoro nosst. [IpuHnun cyneprno3sunuu 3JIeKTpUUECKUX nosiei. JIMHuyu HanpskEHHOCTH
3eKTpruecKoro noist. [TpuHimm AIIEKTPUYECKOTO TTOJIS.
CyNEepPNO3ULUH HOIEH.
46 IIpoBOIHUKY U AUINEKTPUKH B
SNEKTPUUECKOM TOJ€e, TOIIPU3aLus
JUAIEKTPUKOB.
47 TTorenuman. Pabora cun 2 Pabota cui anekrpocratuaeckoro mois. [lorenmuan. PazrHocts noternuanos. [IpoBOTHUKY U AUAIEKTPHUKH B
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QJICKTPOCTATUYCCKOI'O IMOJIA.

DJICKTPOCTATUYCCKOM II0JIC. HpOBeHeHI/IC OKCIICPpUMECHTA: UBMEPCHUC 3H€KTpOéMKOCTI/I KOHACHCATOopa. OHCHKa

48 Konpnencaropsl. aOCOJIFOTHBIX M OTHOCUTEJIEHBIX TIOTPELIHOCTEH N3MEPEHUH (PM3MUECKUX BEJIHYHH.
V3y4eHnue NpuHIMIOB JEHCTBHS DIIEKTPOCKOIIA, DIIEKTPOMETPA, KOHIEHCATOPa.
49 DHeprus 3apspKeHHOT0 KOHJIEHCATopa. 1 [TpoBenenue sKCIEpUMEHTa: U3MEPEHHUE AIEKTPOEMKOCTH KOHIEeHcaTopa. OneHKa abCOIIOTHBIX M OTHOCHTENBHBIX
50 JlaGopaTopHas padora Ne3. MOTPENIHOCTEH N3MepeHnil (PU3NUECKUX BEITUYHH.
OmnpeneneHue IEKTPUUECKON EMKOCTH 1
KOHJICHCAaTOpPOB
Tema 3.2 16
3aK0HBI HOCTOSIHHOTO TOKa
51 YcnoBusi, HE0OX0AUMBIE IS 2 DJIeKTPUYECKUH TOK. Y CIIOBHUS CYIIECTBOBaHHS dIEKTpHYecKoro Toka. Vicrounnku Toka. Cuita Toka. [locTosHHbIH
BO3HHKHOBEHHS 3JIEKTPHIECKOTO TOKA. Tok. Hampspkermne. OObACHEHNE IPUHINIOB ASHCTBUS U yCIOBUI 6€30I1aCHOTO MIPUMEHEHHS aMIIEpMETa,
52 CulaToka ¥ IIIOTHOCTh TOKa BOJIbTMETPA, PEOCTATa, HICTOYHUKOB TOKA, NICKTPOHATrPEBATEIbHBIX U 3IEKTPOOCBETUTEIBHBIX TPHOOPOB.
53 3axon OMa a7 y9acTKa [erd. 1 Pemenne pacu€THBIX 3a7a4 ¢ SBHO 3aJaHHON (HPU3MIECKOI MOIETIBIO C MCIIOIB30BAHNEM OCHOBHBIX 3aKOHOB U
Pemenne 3amau mo teme «3akoH Oma 1 (hopmya 3eKTpocTaTHKH. Pelenne KayecTBEHHBIX 33/1a4 C OTOPOH Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
54 JUISL y9aCcTKa IIEITH. » (pu3MUeCcKHe SIBICHNUS 3IEKTPOCTATHKI
55 3akon OMa U1 TIOJTHOHN HenH 1 Permenne pacu€THBIX 3314 C IBHO 33laHHON (PM3MUECKON MOJIETBIO C HCTIOIH30BAHHEM OCHOBHBIX 3aKOHOB H
(hopmya 3eKTpocTaTHKH. PeleHne KadecTBEHHBIX 33/1a4 C ONOpPOH HA M3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
56 Pemenne 3amau mo teme «3akoH OMa 1 (pu3MUeCcKye SIBICHNUS IEKTPOCTATHKI
JUIsI TIOJIHOY LICTIM»
57 3akon Jxoymna-Jlenna. 1 Permenne pacueTHBIX 33/1a4 C ONOPOI HA H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKHE SIBICHUS 110 TEME.
58 Penrenue 3amad ¢ npodeccrHoHaIbHON 1
HaIpaBJIeHHOCTHIO
59 3aBUCHUMOCTb 3JIEKTPHUECKOTO 1 Pacnio3HaBanue Gpu3NUECKUX SBICHUI B YUEOHBIX OIBITAX U OKPY)KAIOIICH KHU3HU: JIEKTPU3ALIUS Tell,
COINPOTHUBJICHUS TIPOBOJTHUKOB OT B3aUMO/ICHICTBHUE 3aps/I0B M OOBSCHEHHE UX HA OCHOBE 3aKOHOB U (DOPMYII DIIEKTPOCTATHKH.
Temneparypsl. TeMnepaTypHbIi OnucaHne U3yYCHHBIX CBOMCTB BEIIECTBA U JICKTPUUCCKUX SIBIICHHH C UCIOJIb30BAHUEM (DU3MUYCCKHUX BEIUYMH.
K03 (PHUIIUEHT COMPOTHBIICHHUSI
60 JlabopaTopnasi pa6ora Ne4 1
Omnpenenenne TepMHUIECKOTO
K03(HUIMEeHTa CONPOTHBICHUS METN
61 DJeKTPOBIKYIIAs CHJIa HICTOYHUKA 1 PacniozHaBaHue pU3NIECKUX SBICHUN B Y4€OHBIX ONBITAX M OKPYXKAIOIIEH >KHU3HU: SJIEKTPHU3ALHA Te,
62 TOKa. B3aUMO/ICHICTBHUE 3aps0B M OOBSCHEHHE UX HA OCHOBE 3aKOHOB U (DOPMYII IIEKTPOCTATHKH.
JladopaTopHasi padora NeS U3smepenue 1 OmnrcaHne H3Y9CHHBIX CBOMCTB BEIIECTBA U JEKTPUICCKUX SBICHHNA C UCTIONB30BaHUEM (PU3NIECKUX BEIUIHH.
O/1C u BHYTPEHHETO CONPOTUBIICHUS
MCTOYHHKA TOKA
63 [MapaitensHOe M OCIIEIOBATENIBHOE 1 PacrniozHaBaHue pU3NYECKUX SBICHUH B Y4E€OHBIX ONBITAX M OKPYXKAIOLIEH >KHU3HU: SJIEKTPHU3aLMA Tel,
64 COe/IMHEHHE POBOIHUKOB. B3aUMO/ICHICTBUE 3aps/IOB M 00BSCHEHHE UX HA OCHOBE 3aKOHOB U (DOPMYIT DIIEKTPOCTATHKH.
JladopaTopHasi pabota Ne6 N3ydenue 1 Ornurcanue n3y4eHHBIX CBOWCTB BEIIECTBA U MICKTPUIECKUX SBICHUH C UCTIONB30BaHUEM (PU3NIECCKUX BEITMIUH.
3aKOHOB ITOCTIEIOBATEIBHOTO U
napajieIbHOTO COeAMHEHU I
IIPOBOTHNKOB
65 PaboTa 1 MOIIIHOCTH MOCTOSTHHOTO TOKA 1 PacnioznaBanue GU3NYIECKUX SIBIEHUN B Y4€OHBIX OIBITAX M OKPYKAIOIMIEH KU3HU: DJICKTPHU3AIIHS TET,
66 JlaGopaTopHas paGora Ne7 B3aMMO/ICHICTBHE 3apAJ0B U 00BSICHEHNE MX HA OCHOBE 3aKOHOB U (POPMYII DJIEKTPOCTATHKH.
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Hccnenosanne 3aBHCUMOCTH MOIIHOCTH
JIaMIIbl HAKaJIUBaHUS OT HANPSDKEHUS Ha
e 3axxuMmax.

Omnucanue N3Yy4YCHHBIX CBOICTB BCIICCTBA U JJICKTPUYCCKUX SIBIICHUH C UCIIOJb30BaHUEM (1)I/I3I/I‘JCCKI/IX BCJIMYHUH.

Tema 3.3
DICKTPUYCCKUH TOK B pa3IHYHBIX
cpenax

67 OnexTpuuecKuil TOK B MeTajllax, B DJeKTpuuecKoe CONPOTHBIIEHHUE. Y IeIbHOE CONPOTHBIIEHHE BemlecTBa. [lociaeoBarensHoe, napanienbHoe,
3NEKTPOIUTAX. CMEIIaHHOE COEeIMHEHUE TPOBOAHUKOB. ONMUCAaHNE U3YYEHHBIX CBOMCTB BEIECTB U AJIEKTPUUECKUX SIBICHUN C

68 OJNeKTPUYECKUH TOK B ra3ax, B BAKYyMe. HCTIONIb30BaHUEM (PU3NUECKUX BEITMYHH: SIEKTPUUECKHUH 3apsj, CHiIa TOKA, JIEKTPHUECKOE HANPSIKEHNE,

AIIEKTPUYECKOE CONPOTUBIICHHE, pa3HOCTH moTeHuanos, JJIC, pabora Toka, MOITHOCTH TOKA.

69 OnexTponu3. 3aK0H >IEKTPONN3a DJIeKTpUYECcKOe CONPOTHBIICHHUE. Y IETbHOE CONPOTUBIICHNE BelIecTBa. [locnenoBarensHoe, MapaiensHoe,
Dapages. DMEKTPOXUMHIECKUI CMEIIaHHOE COEANHEHNE MPOBOAHNKOB. ONICaHNE N3YYECHHBIX CBOWCTB BEIIECTB M MJICKTPUUECKHX SBICHUHA C
9KBUBAJICHT. BU/bI Ta30BBIX pa3psaoB. HCTIONIb30BaHUEM (PU3MUECKHUX BEITMUHH: SJIEKTPUIECKHUH 3aps, CHIIa TOKa, HIEKTPHIECKOE HANPSKEHHUE,
TepmosnexkrponHast smuccus. [Inazma. 3JIEKTPUYECKOE CONPOTHUBIIEHHE, Pa3HOCTh MOoTeHnHanoB, 3J1C, pabora ToKa, MOIITHOCTh TOKA.

70 DNEKTPUUECKUI TOK B
MOJIYITPOBOTHHUKAX.

Tema 3.4 MaruutHoe moJie

71 MarnuTHOe mosne. HanpsokeHHOCTR ITonsitne MarauTtHOe 1mose. «NeKTpOMarHuTHas HHAYKnus. OnpeaeneHne HalpaBIeHHs BEKTOpa HHAYKIIHU
MarHUTHOTO TOJIS. MarHUTHOTO T0JISl IPOBOJAHMKA C TOKOM, CUJIBI AMmiepa u cuibl JlopeHia.

72 Cuna Ammnepa. IIpumeHeHne cumsl OOBsICHEHHE TPUHIIMIIOB ICHCTBUS U YCIIOBUI 0€30MaCHOTO MPUMEHEHHS IOCTOSIHHBIX MarHUTOB,

Awmrepa JIEKTPOMArHUTOB, SIEKTPOJBUraTels, yCKOPUTEIEeH 3JIeMEHTapHBIX YaCTUIl, MHAYKIIMOHHON TeYH.
73 Cuna Jlopenna. «DIeKTpoMarHuTHas HHAYKIU». OnpeneneHyue HarpaBieHHs BEKTOpa MHIYKIUH MarHUTHOTO TOJISI TPOBOIHUKA
¢ TOKOM, ciiIsl Ammiepa U cuinbl JlopeHa.
Pacnio3HaBaHue GpU3NYECKUX SIBICHUI B YUEOHBIX OINBITAX M OKPYIKAIOIICH KM3HU: B3aUMOJICHCTBHE MAarHUTOB,

74 MarHuTHbIE CBOMCTBA BEIIECTBA JIEKTPOMArHUTHAs MHAYKIMS, IeHCTBHE MAarHUTHOTO T0JIs1 HA MPOBOJHUK C TOKOM M ABIDKYITHICS 3apsil.

75 Pemenne 3anau «Cuia Ammepa. Pemenue pacu€THBIX 3a/1a4 Ha MPUMEHEHHE (GOPMYIT TEMBI

76 [Ipumenerne cuiisl Ammepa» u «MarsauTHoOe nosie. DNeKTPOMarHUTHAS HHIYKIIHIY.

Pewenue 3anau «Cuna Jlopenua.
MarHuTHbIE CBOHCTBA BEIIECTBAY
Tema 3.5

DJeKTpOMAarHUTHAsI MHIYKIUs

77 3aKOH 3JIEKTPOMAarHUTHON MHITYKIIUH. AHanu3 JIEKTPOMArHUTHBIX SIBICHUH C MCHOJIb30BaHUEM 3aKOHA 3JIEKTPOMAarHUTHONW MHAYKIHH.

78 [TpaBwmito Jlenna. DJeKTPOABIKYIIAs CHIIa MHAYKIIMH B IPOBOJHUKE, ABHKYIIEMCS TIOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM

noJie. [IpaBuno Jlenua.

79 OJ1C MHAYKIUU B IBUXKYIIUXCS SIBneHne caMOMHAYKIUH. DIEKTPOIBUKYILAS CUIIa CAMOUHAYKIUH.

MPOBOJHHUKAX OHeprust MarHUTHOT'O TOJIS KaTYLIKU C TOKOM.

80 SBieHHE CAaMOMHIYKIIHH OJIEeKTPOMAarHUTHOE TIOJIE.

81 MHAYKTHBHOCTD. DNEeKTPOIBIKYINAS CHJIAa HHAYKIINH B IPOBOIHHUKE, ABIDKYIIEMCS OCTYNMATEIFHO B OJHOPOHOM MarHUTHOM

nosie. UHIyKTUBHOCT®.

83 Pemenue 3anau ¢ npodeccnoHanbHOM PerieHne pacueTHBIX 33/1a4 C ONOPOI Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUECKHE SIBICHUS 110 TEME.
HaNpaBJIEHHOCTBIO

83 OHeprusi MarHUTHOT'O NOJIs TOKA PacrniozHaBaHue pU3MUIECKUX SIBIICHUH B YYE€OHBIX ONBITAX M OKPYXKAIOLIEH >KH3HU: SJIEKTPpHU3aIys Tel,
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JlaGopaTopHas padora Ne 8 M3yuenue 1 B3aUMO/ICHCTBHUE 3apsI0B M OOBSCHEHHE UX HA OCHOBE 3aKOHOB M (DOPMYII DIIEKTPOCTATHKH.
84 SIBJICHUS DJIEKTPOMArHUTHOM UHIYKIUU OnucaHue U3yYeHHBIX CBOMCTB BEIIECTBA M DJIEKTPUYECKUX SIBJICHUH C MCIOJIb30BaHHEM (M3MYECKUX BEJIMYMH.
85 KontponbHas padora Ne2 2 Pemenne pacy€THBIX 3a/1a4 C SBHO 3aJaHHON (PU3MYECKON MOJIENBIO C HUCIOJIb30BAaHUEM OCHOBHBIX 32aKOHOB U
86 «DNeKTpruIecKoe noje. 3aKOHbI (hopmy a1eKTpocTaTUKH. Pelenne KayeCTBEHHBIX 33/1a4 C OIOPON HA M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTOSIHHOTO TOKa. MarHuTHoE moJie. (hu3nuecKre SIBICHUS JIEKTPOCTaTuKH. Pacrio3HaBanne prU3n4ecKux SBICHUH B YUEOHBIX ONBITAX M OKPYIKAIOIIEH
ONeKTpOMarHuTHasE HHAYKIIS JKU3HH: B3aMMOJIEHCTBHE MarHUTOB, 3JIEKTPOMarHuTHas HHAYKIHS, AEHCTBHE MarHUTHOTO I0JI Ha TPOBOJIHUK C
TOKOM U JBIOKYIIUICS 3apsA.
Paznen 4. Kosie6aHusi 1 BOJIHbBI 14
Tema 4.1 4
MexaHn4eckue KojieOaHusi ¥ BOJHBI
87 I'apmonuueckue xonaeGaHus. 2 HccnenoBanue napaMeTpoB KoyiebaTeIbHOW CHCTEMBI — IEPHO/Ia, YaCTOTHI, aMIUIUTYABI U (ha3bl KoneOaHui
CB00OO0IHBIC MEXaHIMYECKUE KOICOaHNSI. (TIpy>XUHHBIA W/WIIA MaTeMaTHYeCKUA MasTHUK).
88 [IpeBpamienne YHEPTUN TIPH Habnromenue 3aryxatomux konebanuii. MccinenoBanue CBOMCTB BEIHYKACHHBIX KOJIeOaHMIA.
KOJIe0aTeIbHOM JIBH)KEHUN HabGmonenue pezonanca. IIpoBeneHue sKCrIiepuMeHTa:
WCCIIEJOBaHNE 3aBUCHMOCTH MTEPHUOAA MAJIbIX KOJIEOAHUH Ipy3a HA HUTH OT JUIMHBI HUTH M MacChl Ipy3a;
89 [Tonepeunsle U MPOAOIHHBIEC BOTHBL. 2 N3ydyenue 00pa3oBaHus U paclpoCTpaHEHUs MIONIEPEUHBIX M MPOIOIBbHBIX BOJH. HabmoneHne oTpakeHus u
90 XapaKTepUCTHKN BOJIHBI MPEJIOMIICHUS, HHTEPHEPCHIINH U TU(YPAKINN MEXaHNIECKUX BOJIH. ONMCaHNe MEXaHMIECKUX U
3JIEKTPOMAarHUTHBIX KOJIEOAHNH C HCIIOJIb30BAHUEM (PU3NYECKUX BEIMYHH: TIEPHUO]] M 9aCTOTa KoJIeOaHMH,
aMIUTUTyAa U (asza KkonedaHui
Pemenue pacueTHBIX 33/1a4 € ONOPOI HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, OITUCHIBAIOIINE MEXaHUYECKHE
KoJcOaHus.
Tema 4.2 10
OJeKTpOMAarHUTHBIE KOIEOaHUs U
BOJIHBI
91 CB0OOIHBIE 3JIEKTPOMArHUTHEIE 2 HccnenoBanne napaMeTpoB KosebaTeIbHOM CHCTEMBI — IEPHO/IA, YaCTOTHI, aMIUIUTYIBI U (ha3bl KoIeOaH!H,
xonebanust. ®opmyna Tomcona. HCCIIeIOBaHUE TIEPEMEHHOTO TOKA B IIETIH M3 ITOCIEI0BATEIFHO COSANHEHHBIX KOHCHCATOPA, KaTyIIKH U
92 pesucropa. MccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, IPEJIOMIICHUE, MTOJIIPHU3aLus,
nudpaxuus, uarepdepernuns. M3ydenue ycioBuid H3ydeHuUs SIEKTPOMArHUTHBIX BOJIH, B3aMMHOM OpHEHTALUH
BekTopoB E, B, v B 351eKTpOMarauTHOM BOJIHE.
93 IlepemenHsblil TOK. 2 W3ydeHnue yciioBUH U3I1y4eHUsI 3JEKTPOMarHUTHBIX BOJIH, B3aUMHOM OopHeHTaluu BeKTopoB E, B, v B
94 TpanchopmaTopst 3JIEKTPOMAarHuTHOM BojHe. M3ydyeHue npuMeHeHus
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
95 [Nonydenue, nepenava u pacnpeesieHne 1 N3ydyenne npuMeHeHns 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITy. OObsSCHEHNE NPUHIIUIIOB JEHCTBHS U
3IEKTPOIHEPTUU YCIIOBUI 0€3011aCHOTO MPUMEHEHHUS MY3bIKUILHBIX HHCTPYMEHTOB, YJIBTPa3BYKOBOM TMArHOCTUKH B TEXHUKE U
MeJUIrHe, pajapa, paJionpuEéMHIKa, TeJICBU30pa, aHTeHHEI, Tenedona, CBU-neun.
96 Pemmenue 3anau ¢ npodeccnoHanbHOM 1 Pemienne kauecTBeHHBIX 33/1a4 C OINOPOH HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH, OIICHIBAIOILUE
HaIrpaBJIeHHOCTHIO JJIEKTPOMArHUTHBIE KOJICOAHMSL.
97 ONeKTPOMAarHUTHBIE BOIHBI. 1 Pemenne pacueTHbIX M KaUeCTBEHHBIX 3aJad C ONOPOH Ha M3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hH3HYECKHE
SIBJICHUSI 110 TEME.
98 Pemenue 3a1au ¢ npodeccnoHaIbHON 1

HaIlpaBJICHHOCTHIO
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99 CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH. 1 OOBsicHEHNE TPUHIMIIOB ICHCTBUS U YCIIOBHI 0€301aCHOTO MPUMEHEHHS 3JIEKTPONpHOOpoB. Pemienne pacyéTHbIX
Uzo6perenue pagno A.C. ITonoBsim U KaUeCTBEHHBIX 3a/1a4 C ONOPOH Ha U3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH. OnucaHue 3yu4eHHbBIX CBOUCTB
100 |JIaGopaTopHasi padoTa Ne9 3yueHue BEIIIECTBA U DJICKTPUYCCKUX SIBJICHUI C MCIOJIh30BAHUEM (DU3MUYCCKIX BEIUYMH.
paboTh! TparchopMaTopa 1 1
Pazgen 5. OnTnka 18 4
Tema 5.1 8 2
IIpupona ceera
101 | 3akoHBI OTpaskeHUsI U MPEIOMIICHHS 2 W3yueHnue sBIeHUS IOTHOTO BHYTPEHHETO OTPAXKEHUS, €T0 MPUMEHEHHUs B cBeToBoIe. M3yuenue moneneit
CBeTa. MHUKpPOCKOTIa, TeJecKkona. [ eoMeTpuyeckas ONTHKA.
IIpsimonuHEIHOE PACIIPOCTPaHEHKE CBETA B OJHOPOAHOM cpeae. JIyu cBera. ToueuHbI HCTOUHUK CBETA.
102 |IIpuanumn [roiirenca. Otpaxenue cBeta. ['eomerpuueckas ontuka. [IpsmonnHeiHOE pacpoCcTpaHeHHE CBETa B OTHOPOTHOMH cpere.
Jlya cBeta. Toueunslit ncrounnk ceera. OtpakeHue cBeta. MccnenoBanne cBOHCTB H300paskeHMH
103 JInH3bI. 2 Pemenne pacu€THBIX 3a7a4 ¢ SBHO 3aJaHHON (HPU3MIECKOI MOIETIBIO C MCIIOIB30BAHNEM OCHOBHBIX 3aKOHOB U
104 | ITocTpoeHne M300paXeHUs B JIMH3AX. (hopmyn reomerprueckoit ontuku. [TocTpoeHne u onucane N300pakeHNs, CO3JaBAEMOT0 TNIOCKHM 3€pPKaJIoM,
TOHKOH JIMH30H. OTMCcaHne ONTHYECKUX SBICHUH C MCIIOJIb30BaHNEM (DU3NUECKUX BEIHIHH: (POKyCHOE
paccTosiHUE ¥ ONTUYECKas CHJIa JIMH3bL. PaccMOTpeHHe peeaoB IPUMEHIMOCTH T€OMETPUYECKON ONTHKH.
105 |I'ma3 xak onTHYECKasl CHCTEMA. 2 W3yueHne sBIEHUS OIHOTO BHYTPEHHETO OTPAaXXEHHUs, €T0 IPUMEHEHUS B CBETOBOJE. M3ydeHne moenen rnasa,
106 |Onruueckue npudopsl. Temeckomnst MHKPOCKOTIa, Teseckona. OOBsICHEHNE MPUHIMIIOB ACHCTBUS 1 YCIOBHH 0€30MaCHOTO MPUMEHEHHS OYKOB, JIYIIbI,
(oroanmapara, IPOSKIIMOHHOTO anmnapara, MUKpPOCKOIIa, TEJIECKOIIa, BOJIOKOHHOM ONTHKH, TUPPAKIIMOHHON
pemETKY, NOJIIPOUIa
107  |Pemenue 3anau ¢ npodeccHoHaIbHON 2 2 Pelenne pacyeTHbIX 1 Ka4eCTBEHHBIX 3a[a4 C ONOPOH Ha U3y4YEeHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PH3HYECKUE
HaNpaBIEHHOCTHIO SIBIICHUSA TI0 TEME.
108 JlaGopaTopHas paGora Ne 10 Pacnio3HaBanue Gpu3NYECKUX SBJICHUII B ONBITAX U OKPYXKAIOLIEH )KU3HH: TIPSIMOJIMHEHHOE PacpoCTpaHEeHHe
OnpezeneHue MoKa3zaTels IPeToMICHHS CBeTa, OTPAXKECHUE, NIPEJIOMIICHIE, H3MEPEHUE NTOKa3aTels IPEIOMIICHHS CTEKIa.
CTeKJa AHanu3 ONTHYECKUX SBJICHUH C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH IMPSIMOJIUHEHHOIO PACIIPOCTPAHEHUS CBETA,
3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETA.
Tema 5.2 8 1
BomnHoBBIE CBOMCTBA CBETA
109  |HnTepdepenuust, nudpaknus cBeTa. 2 OOBsicHEHNE TPUHIIMIIOB ICHCTBHUS U YCIIOBHH 0€30M1acHOTO NIPUMEHEHHsI OYKOB, JIYIIbI, (hoToarmapara,
110  |Tlongpusanus NomnepeyHbIX BOJH. MPOEKIMOHHOTO alapaTa, MUKPOCKOIIA, TEJIECKOIa, BOJIOKOHHOH ONTHKH, TN(PPAKIIMOHHON PEIETKH, MOISPOUIa.
PacniozHaBaHue GU3NIECKUX SIBICHUH B ONBITAX U OKPY’KAIOIICH *KU3HU: MPSIMOJIMHEIHOE PacIpOCTpaHEHNE
CBETa, OTpAXKEHHE, IPEJOMIICHHE, HHTephepeHnns, TU(PAKIUS 1 MOJIIPU3aINs CBETa, TUCTIEPCHS CBETA.
Permenne pacu€THBIX 33714 C SBHO 3a/laHHON (PM3MYECKOH MOZEIBIO C MCIIOIb30BaHNEM OCHOBHBIX 3aKOHOB U
(hopMyI ONTHKH.
111 | ducnepcus cBeta 2 W3ydenue yciaoBuid HaOMOAEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTep(EPEHIIMOHHON KapTHHE OT JIByX
112 | Buasl cnekTpos. cHH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.
YcnoBue HaOMIOAESHNS TTIaBHBIX MAKCUMYMOB TPH 1aIeHMH MOHOXPOMATHYECKOT0 CBeTa Ha JU()PAKINOHHYIO
pElETKY.
113 |IlIxana 3neKTPOMAarHUTHBIX U3ITy4EeHUI 1 PacniozHaBaHue pU3NYIECKUX SBICHUN B OMNBITAX U OKPY>KaIOIIEH )KU3HU: MPSIMOJIMHEHHOE paclpoCcTpaHEeHUE
114 |J/IadopatopHnasi padora Ne 11 1 1 CBETa, OTpAXEHHE, IPeJIOMIICHHE, HHTephepeHnns, AU(PAKLKS U MTOJIIPU3aINs CBETa, IUCIIEPCHS CBETA.

Onpenenenue JUIMHBI CBETOBOI BOJIHBI C
MTOMOIIBIO AN(PPAKIIMOHHON PEIIETKH

OOBsicHEeHNE TPUHIIMIIOB ICHCTBUS U YCIIOBHH 0€3011acHOTO NPUMEHEHHsI OYKOB, JIYIIbI, (hoToarmapara,
MIPOEKIIOHHOTO aIapaTa, MUKPOCKOIIA, TeIeCKOMa, BOJIOKOHHOH ONTHKH, AU(PAKITHOHHON PEMIETKH, ITOJIIPONAa
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115 [Konrtpoasnas padora Ne 3 2 Pemenne xaueCTBEHHBIX 3a/lad € ONOPON HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, OMUCHIBAIOIINE
116 |«Konebauus u BoaHEL. OnTHKa» MEXaHUYECKUE U DJICKTPOMAarHUTHBIE KOJICOAHMS.
AHanu3 ONTUYECKUX ABJICHUHN C UCIOJIb30BaHUEM 3aKOHOB: 3aKOH IPSAMOJIUHEHHOTO PaCIPOCTPAaHEHUS CBETa,
3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MIPEIOMIICHU cBeTa. [locTpoeHue 1 onncanue n300pakxeHus, CO3/1aBacMOro
IJIOCKUM 3€pKaJIOM, TOHKOM JTMH301
Tema 5.3 CrneuunanbHast TeOpUs 2
OTHOCUTEJIbHOCTH
117  |IloctynaTsl TEOpUU OTHOCUTEIBHOCTU U 2 Hcnonb3oBaHue HHGOPMAIIMOHHBIX TEXHOJIOTHI /IS IOUCKA, CTPYKTYPUPOBaHHS, HHTEPIPETALIMU U
118 |cnencTBus U3 HUX TpeCTaBICHNS HHPOPMAINH O TPaHUIaX MPIUMEHUMOCTH KilacCHieckoi Mexannku u ocHoBax CTO.
Pemienue xauecTBEHHBIX 3a/ja4 C OMOPOI Ha u3ydeHHsle nocTynarel CTO.
Pa3nen 6. KBanToBas gusnka 10
Tema 6.1 4
KBanToBast ontuka
119 | KsantoBas runoresa [Tnanka. 1 OnrcaHue U3YYCHHBIX KBAHTOBBIX SBJICHUMN U MPOIIECCOB C HCIIOIb30BAHUEM (PH3MUCCKUX BEJIMYHMH: CKOPOCTh
KoprmyckynsapHO-BOJIHOBOH dyann3M AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, SHEPTHUsl U UMIYJILC (GoTOHA.
Pemenne pacyéTHBIX 3a/1a4 C SBHO 3aJaHHON (PU3MIECKONH MOJENBIO C MCIONb30BAHNEM OCHOBHBIX 3aKOHOB 1
120 | Pemenue 3agau 1 (hopMyn KBAaHTOBOW ONITHKH
121 dororddexr. YpaBHeHNEe DHHIITEITHA 2 Habnronenue poTorddexra Ha ycTaHOBKE ¢ IIMHKOBOW IUTACTHHON. MccnenoBanre 3aKOHOB BHEIITHETO
st porodddexra. hotoaddexra.
122 |IIpumenenue pororddexra OOBsICHEHNE OCHOBHBIX ITPUHIINIIOB ICHCTBUS TEXHUIECKUX YCTPONCTB, TAKMX KakK: (DOTOIIEMEHT,
(oTogaTunk, conmHedHas 0aTapes, CBETOANOI; U YCIOBUI NX 0€301MaCHOTO MPUMEHEHHUS B IIPAKTHUECKOH
JKU3HU.
Tema 6.2 6
®du3nKa aToMa ¥ aTOMHOTO siApa
123 | SAnepHas monenb aroma. ONbITHI 2 Uzyuenne monenu omsita Pesepdopaa. [IpoBeneHne s3kcriepuMeHTa 10 HAOIFOICHHUIO THHEHYAaTOrO CIIEKTpa.
3. Pezepdopaa. Moaenb atoma OrieHKa aOCONIIOTHBIX U OTHOCUTENBHBIX MOTPEITHOCTEN M3MepeHUH (PU3NUECKUX BETHINH.
Bozopoa no H. bopy. N3yuyenue moznenu aroma: ToMcoHa, Iu1aHeTapHOM MOJIENIM aToMa, MOJieIu aroma bopa.
124 | PagmoakTHBHOCTH. 3aKOH
paZnoaKTUBHOTO paciajia
125 | Henenue TspkensIx siaep. Llennas 2 N3yueHue sa1epHbIX CUJI, SIACPHBIX peaKuil CHHTE3a U pacliajia, TEPMOsIIEPHOTO CUHTE3A.
sIIEpHAs peakius W3yuenne HykioHHON Moenu syipa I'eitzenbepra-lBanenko. O0bACHEHHE YCTPOMCTBA U TPUMEHEHHUS
126  |Jedexr maccol, sHEprys CBSI3H U JI03UMETpa, KaMepsl BHUIbCOHA, SIIEPHOTO PeaKTopa, aTOMHOM OOMOBI
YCTOWYHMBOCTH ATOMHBIX SIJIED.
127 | Pemenwue 3amau «KBaHTOBast (hHU3UKaY» 1 Pemenue 3aa4 ¢ onopoil Ha NOJy4YEHHbIE 3HAHUS, B T.4. O 3apsijie U MacCOBOM YHcIIe siapa. Pemenue
128 |KonTpoasuas padora Ne 4 1 Ka4eCTBEHHBIX 3a/[ad C ONOPOH Ha N3yUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PM3UUYECKUE SIBICHUS 10 TEME
«KBanToBas pusuka» «CtpoeHue atomay. Pacrio3HaBanne GU3NUECKHX SBICHUH B YUYCOHBIX OIBITaX: BOSHUKHOBEHHUE JIMHEWYATOTrO
CHEKTpa U3JlyueHHs. AHaIU3 KBAHTOBBIX MPOLIECCOB U SIBICHUI C HCIOIb30BAHUEM MOCTYyIAaTOB bopa
Pasnea 7. Crpoenue Beenennoii 6
Tema 7.1
Crpoenne CoHEUHON CUCTEMBI
129 | ConHeuHas cucTema: MJIAHETHI U MaJlble 2 N3yueHne cOBpeMEHHBIX NMPEICTABICHUN 0 MPOHCX0xkAeHUH U 3Bomonnu ConHua u 38€3a. M3yuenue Tunos
130 |Tena, cucrema 3emus—IJlyHa rajlakTUK, paJIoTAIAKTHK U KBa3apoB. [10roToBka K 00Cy>K/IeHHIO HEPENIEHHBIX IPO0JIeM aCTPOHOMHH.
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[TpoBenenue HaOMIOACHUH HEBOOPY)KEHHBIM IJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX PHIIOXKEHUH ISt
OIIpeIeIeHUs TIOJI0KEHHsI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBEpHOro
NOJIYHIapHsl U sIpKUE 3BE3MBI.

Tema 7.2 2
Opomonus Beenennoit

131  |Crpoenue u 3Bomorus CoHIA U 3BE3. 2 W3ydenue aBrxeHust HeOSCHBIX TeJ, HBOJIIOLUH 3BE3]] U BeenenHoit, nporieccoB, MPOUCXOSIIMX B 3BE31aX, B
Knaccudukanus 38é31. 3BE3161 1 3BE3JIHBIX CUCTEMax, B MEXKIaJaKTHUECKOH cpezie, MacIuTaOHO# cTpyKTyphl Beenennoil. O0bscHeHue
HMCTOYHUKHU UX SHEPTHUHU. pacmmpenust BeexenHo! Ha ocHOBe 3akoHa Xa00ia.

132 |TanmakTuka.

133 |CoBpemeHHBIE IIPEACTaBICHU 0 1 Opomronns BeeneHHol, mponeccos, MPOUCXOISIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAX, B MEXTaJIaKTHIECKON
CTPOCHUH U IBOJIONHH BceneHHoi cpene, MmacmTaOHOH cTpyKTypHl BeenenHoit. O0bsacHeHNe pacupeHns BeeneHHoit Ha ocHOBe 3akoHa Xab0ma.

134 |JlaGopaTopuble padoThI: [TpoBenenue HaOMIOACHUH HEBOOPYKEHHBIM IJ1a30M C HCIIOIb30BaHUEM KOMITBIOTEPHBIX MIPWIIOKCHNN I
JlabopaTopHast pabota Nel2. M3ydenue 1 1 OTIpEZICTICHUS OJOKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausl CeBEpHOTO
KapThl 3BE3AHOT0 Heba MOJNYIIApys ¥ SPKHE 3BE3/bI. YYaCTHE B JUCKYCCHH O HEPEIICHHBIX IPO0JIeMax aCTPOHOMHHU

135 |Koncyabramuu 4

136

137

138

139 |[Jk3amen 6 BeinonHeHne y4eOHbIX 3aJaHui, 1eMOHCTPUPYIOLIMX OCBOCHUE OCHOBHBIX MOHSATHH, (PU3NUECKHUX BEJIIMUUH U

140 3aKOHOB Kypca (u3uku

141

142

143

144
Hroro 144 4. 26
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YCJIOBUSI PEAJIN3AIIMMA ITIPOT'PAMMBI OBIIIEOEPA3OBATEJIBHOM
JUCIUIIVIMHBI "®U3UKA"

110Ca/I0YHBIE MECTA 110 KOJIMYECTBY 00yUaromuxcs;

paboyee MeCTO MpernoiaBaTess;

KOMIUICKT Y4eOHO-HATJISITHBIX TOCOOMIA,

IIAKATHI;

JIEMOHCTPAIMOHHBIE TPHOOPHI;

nabopaTtopHoe 000pyIOBAHUE;

creHp i u3ydenus npasuia Th.

KOMITBIOTEP

NelRe BN Ne N RV, RN RUSE N SRR

TEJICBHU30D.

KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUS JUCIIUIIJIMHbI

KonTposib u omeHka pe3ynbTaTOB OCBOEHUS  001Ie00pa3oBaTeNbHON  JAUCHUIUIHHBI
pacKphIBalOTCA Yepe3 MUCIUILIMHAPHBIC PE3yNIbTaThl, HampaBlicHHbIC Ha (opMmupoBaHHE OOMUX U
npodeccnoHaNbHBIX KOMIETEHIIUN M0 pa3/iesiaM U TeMaM COJIep KaHus yueOHOro MaTepuania.

Koa u HauMeHOBaHHe Pa3znen/Tema THN OLIEeHOYHBIX
(opmupyemMbIX KOMIIETEHIIHI MepOonpUusITHIA

OK 01. Beibupats cioco6s1 pemenusi| Pasnen 2. Temsr 2.1., 2.2., 2.3.

3aja4d mpodeccruoHambHOM Pasnexn 3. Temsr 3.1., 3.2., 3.3.

e TeTbHOCTH TIPHMEHUTEIHEHO Pasnmen 4. Temb1 4.1.,4.2., 4.3

K PasjIMiHbIM KOHTCKCTaM Paszpen 5. Temnr 5.1.,5.2., 5.3.
Pazzen 6. Tema 6.1 YCTHBIi OTIPOC;
Paznen 7. Temw 7.1, 7.2, 7.3 (ppoHTanbHBIHOIpPOC;
Pasnen 8 Tema 8.1 HabIOIeHHe
Io/c! 3a BBITTOJTHEHUEM

OK 02. Hcnonb3oBate coBpeMeHHble| Paznen 2. Temsl 2.1., 2.2., 2.3. 1abopaTOPHBIX paboT;

Cpe/CTBa MOMCKa, aHaJIM3a Pasnen 3. Temsi 3.1.,3.2.,3.3. | IPAaKTHYECKUE PAOOTHI

M MHTEPIIPETAIN HHDOPMAILHH Pasnen 4. Tembr 4.1.,4.2., 43 | (pemenne

u  uHpopManmoHHble  TexHonoruu Pasgen 5. Temsr 5.1.,5.2.,5.3. | KA4CCTBCHHBIX

TS BBITTOJTHEHUS 3ama4| Pa3men 6. Tema 6.1 ¥ PacYeTHBIX 3a/1a4);

npodeccnonansHoi aearensroctn | Pasgen 7. Temsr 7.1, 7.2, 7.3 TCCTUPOBAHUE;
Pazgen 8. pelIeHne Keiic-3a1ay;
Tlo/c BBINIOJHEHHE 3aTaHHI

OK 03. [InanupoBath Paszien 1. Tema 1.1 TPOME3YTOTHON

- PEeATH30BHIBATE COBCTBEHHOE Pasnen 3. Temnr 3.1., 3.2., 3.3. aTTecTaluu

npodeccCHOHATbHOE ¥ JIMYHOCTHOE Pasnen 4. Tems 4.1., 4.2., 4.3

pa3BUTHE,  MPEANPUHUMATEIBCKYIO Paspien 8 Tema 8.1

NEeATeIbHOCTh To/c

B npodeccuoHaIbHOM chepe,

28




B3aUMOJICHCTBOBAaTh M paboTaTh|

B KOJIJICKTUBE U KOMaHIC

MCII0JIb30BATh 3HaHHS
Mo  MpaBOBOM W (UHAHCOBOW

rPaMOTHOCTH B Pa3IUIHBIX

PKU3HEHHBIX CUTYaIHIX

OK 04. OddextuBHo| Paznen 2. Temsr 2.1.,2.2., 2.3.

Pa3zgen 3. Temsr 3.1.,3.2., 3.3.
Pa3znen4. Temn1 4.1.,4.2., 4.3
Pasnen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6 Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBisitTb  YCTHYIO
M [UCHhbMCHHYI)  KOMMYHUKAIIUIO
Ha rOCyJapCTBCHHOM SI3BIKE

Pocculickoit ®enepanum ¢ y4eToM
ocoOeHHOCTEN COLTMAJILHOTO
U KyJbTYPHOTO KOHTEKCTA

Pazgen 1.

Pa3zgen 2. Temsr 2.1.,2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3
Pasgen 5. Temsr 5.1.,5.2.,5.3.
Pa3gen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

OK 07. ConeiicTBOBaTh COXPaHEHUIO

Paszgen 2. Temsr 2.1.,2.2., 2.3.

OcHoBHbIE HCTOYHHUKM:

OKpYy>Karolen cpenbl| Pasgen 3. Temsr! 3.1., 3.2., 3.3.
[pECypCcoCcOEpEKEeHHUIO, npuMeHaTs| Paznen 4. Temor 4.1.,4.2., 4.3
3HaHWS 00 W3MeHeHWH KiauMmarta, Pasmen 5. Temsr 5.1.,5.2.,5.3.
[IPUHLIUIIBI oepexnuBoro| Paznen 7. Temst 7.1, 7.2, 7.3
[IPOU3BOJICTBA, s dexruHo| Paznen 8 Tema 8.1
NIEHCTBOBATH B ype3BbuaiiHbix| [1o/c
CUTYaIHIX

JUTEPATYPA

B.®. Imutpuesa ®usuka: yueoHuk. — M., 2019.

HOHOJIHI/ITCJILHLIB HCTOYHUKMU:
Ta6J'II/II_U:I, CXEMBI U IIJIaKaThbI

Paznarounbiii Matepualt mo BCEM TEMaM.

3J'ICKTpOHHBIC IPUITOKCHUS

Kontponbasie 3ananus mo ¢pusuke 1-2 kypca (9-11 kmaccos).

Juck «®Puzuka. bubnuoreka HaryIAgHBIX Tocoouit» moa peaakuuei H.K. Xannanona.

HopmaTtuBHO-MeTOIMYECKHE MaTepUalsl Mo (hU3uKe.

Buneo-ypoku no ¢usuke.

MeTtoaudeckue pa3paboTKy HETPATUIIMOHHBIX YPOKOB MO (hPU3HKE.

Camornpesenranus «lIpoBenenue 1abopaTOpHO-NPAKTHUECKUX PabOT Ha ypoKaxX (HPU3NKN».

Pabouas nporpamma no ¢usuxe.
3aHuMaTeIbHbIE ONBITHI IO (PU3HKE.

[IpakTueckoe 3aHATHE N0 TeMe «Y POK TEXHOIOTHH IPYHIOBOIO CAMOCTOSITEILHOIO O0yUEHUS».

JlunakTruueckrue MaTepuabl o (hU3HKeE.

Bbypogra B.A., Hukudoposa I'.I"., «®poHTanbHbie 1abopaTopHbIe 3aHATHS 110 (u3uke 7-11 kaccsl.
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B.®. Imutpuena, A.B.Kopxkyes, O.B.Myprazuna«JlabopaTopHblii TpakTUKyM» 1 Npodeccuid u
criennanbHocTed. M. NI «Akanemusi»

COopHuK 3a/1a4 JUIsl MPOBEIEHUs] YCTHOTO 2K3aMeHa 1o (hU3HKe 3a Kype CpeHel MIKOJIIbI.

[TonroroBka u nposeneHue onumnuaz mno gusuke. A.J.Konona.

Metoauueckue pexkomennanuu «KparkoBpeMeHHbIE J1a00paTOPHO-TNIPAKTUYECKUE PabOThl MO (UBUKE»
@.A .3apeukuil.

KoMIIeKT KOHTpOJIBHBIX 3aJaHUil TECTOBOTO THWIA JJI BBISBICHHS YPOBHA MpodeccroHalbHOMN
3HAYMMOCTH €CTECTBEHHOHAYYHOH MMOATOTOBKH 00YJaOLIHXCSI.

COopuuk Meroanueckux pexkomennanuii «lIpodeccuonanpHas HampaBlIeHHOCTh B IIPOBEICHHE
U3k,

[Tocobue mst yuaurens «[loypounsie tumansl mo ¢usuke 10 kmace» m3garenscTBO «Yuutenb - ACT»
CocraBui B.A. IIleB1ioB.

[Tonusrit cipaBoynuK: Beck kypc ¢usuku 7-11 xmaccsl.

[Tocobue ms yuntens «3agaun mo GU3MKe U METObI UX pemeHus». B.A. banami, M.

Kuura ms yaurens «@ponTansHbie 1adopaTtopHsie paboTel o ¢usuke B 7-11 xmaccax». B.A. bypos,
I'.T". Hukudoposa, Mocksa «IIpocBenieHue»

Kuura mis yunrenst «®usuka u TBOpuecTBO B TBOeH npodeccun», T.E. ['neaun.

[Tocobue mst yunrens «Dusnka B MOCIOBUIIAX U MOTOBOpKax» «Hoas mikomay,

Metoanyeckre peKOMEHIAUU 10 M3YyYSHHIO B Cp. mpodrexydmnumax teM mo ¢usuke «CBETOBbIC
BOJIHBI», «OCHOBBI TEOPUH OTHOCUTEIIBHOCTIY, «311ydeHre U CIEKTPhI».

HNHuTepHeT- pecypcsl

www.edu.ru deaepanpHblii noptan Poccuiickoe obpa3zoBanue
http://school-collection.edu.ru/- Enunas xomnekuus nudpoBbiX 00pa3oBaTebHBIX PECYPCOB
http://www.physics.ru - OTkpseITbIH Kosutek: Pusnka

http://www.lexed.ru/ — @eaepanbHbIil IIEHTP 00Pa30BATEIHLHOTO 3aKOHOAATEIIHCTBA
https://firpo.ru — « MTHCTUTYT pa3BUTHA MPOPECCUOHATHLHOTO 00PA30BaAHUS

. http://mon.gov.ru/~ Oc¢unmansHelii caiit MuHHcTepcTBa 00pa3oBaHus M Hayku Poccuiickoit
Oenepanuu

R N
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