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1 HOACHUTEJIBHASA 3AITMCKA

Pabouass mnporpamma oOmeoOpasoBaTebHON Y4eOHOW JUCHUIUIMHBI  «DH3ukay
npenrasHadena A mydenuss pusuku B PI'BOY BO «MarHuTtoropckuii rocy 1apCTBEHHBIN
texHuueckuii yausepcurer um. [.1. Hocosa» MHOronpo@uibHbIN KOJUIEIK, pPeaTn3yoimeM
o0pa3oBaTeNbHYI0 TpOrpaMMmy cpenHero oOmiero o0pa3oBaHUsT B MpeAesiaXx OCBOCHHS
NpOrpaMMbl MOATOTOBKM CIICLIMATUCTOB CPEOHEro 3BeHa Ha 0a3e OCHOBHOTO OO0IIero
obpazoBaHwUsI.

[Iporpamma paspaborana ¢ yuerom TpedoBanuit ®I'OC cpeaHero npodeccCHOHANTBHOTO
obpazoBanus u npoduis mpodhecCHOHATLHOrO 00pa30BaHUs HA OCHOBE!

— tpeboBanuiit PI'OC cpennero obuiero oOpa3oBaHMs, MPEABIBISIEMbIX K CTPYKTYpE,

COZEPIKAHUIO U Pe3yJIbTaTaM OCBOEHUsI yUeOHOHN MUCUUTUTHHBI « DU3HKaY»,
- NPUMEPHOH mporpaMmbl 00IIe0Opa3OBaTEIBHON y4eOHOW AUCHUIUIUHBI « DuU3nuKa» st
npo)eCCUOHANIBHBIX  00pa30BaTEIbHBIX OPTaHM3ALNKA, PEKOMEHIOBaHHOH denepalbHbIM
rOCYy/IapCTBEHHbIM aBTOHOMHBIM  yupekaeHHeM «DerepanbHblii HHCTUTYT — Pa3BHTHSI
obpazoBanusi (PI'AY «®HPO») B KauecTBe NPUMEPHOW NPOrpaMMBbl ISl PeaTH3aLHUU
OCHOBHOH mpodeccuoHanpHOl obpasoBatenpHol mporpammbl CIIO Ha 0Ga3e OCHOBHOrO
obmero obpa3oBaHus ¢ MOJy4YeHHeM cpeaHero obdmero obpasosanus. [Iporokon Ne 3 ot 21
utons 2015r. Perucrpanuonssiii HoMmep peuensuu 384 ot 23 urons 20151, @AY «PHUPOy.

— PexomeHpanuii mo opraHu3alUU TMOJyYeHUs CcpeaHero olmero oOpa3oBaHUS B
npenenax — OCBOEHHMs  OOpa3oBaTENbHBIX  MPOTrpPaMM  CpeaHero  mpodeccCHOHaIbHOTO
oOpasoBaHus Ha 6a3e OCHOBHOTO o0mero obpa3oBanus ¢ y4eToM TpeOoBaHUH (enepanbHbIX
rOCYy/IapCTBEHHBbIX CTAHAAPTOB M MOJy4YaeMOd MNpodecCHd WM CHeLUaTbHOCTU CpPEIHEro
npodeccuonanpHoro obpasosanus (I[InceMo [lemaprtameHTa TOCYNApPCTBEHHOW MOJUTHKH B
cepe moaroroBku padounx kaapos u AI1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259,
C YTOYHEHHUSIMN).

Conepskanme nporpammel «HanuMeHOBaHHE» HAMPaBJIEHO HA JOCTHIKEHHE CIIEMYFOLINX
neJsien:

- OCBOCHHME 3HAHMH O (YHIAMEHTAJIbHBIX (PU3NYECKHX 3aKOHAX U MPUHLIMIAX, JIEIKALTHX
B OCHOBE COBPEMEHHOH (M3MYECKOH KapTHUHbI MHUpa; HauOojee BaKHBIX OTKPBITHAX B
obnactu PU3KMKH, OKA3aBIINX OMPENesIollee BIUSHAE HA PA3BUTHE TEXHUKH U TEXHOJIOTHUHY;
MeTOaxX HAy4YHOTO MO3HAHUS MPUPOIBL,

- OBJIaZICHUE YMEHHSMH TNPOBOAWUTH HAOMIONEHMs, IUIAHHUPOBATh K  BBIMOJHATH
HKCTIIEPUMEHTBI, BBIIBUTATh THIIOTE3bl U CTPOUTb MOZAEJH, IPUMEHSTh MOJIyYeHHbIE 3HAHUSI 110
¢usnke 1A OOBACHEHHsS] Pa3HOOOpa3HBIX (PUIMUECKUX SIBICHUH W CBOWCTB BEIUECTB;
NPaKTHYECKU  HUCMOJIb30BaTh  (PU3MYECKHE  3HAHUS,  OLEHHBATh  JOCTOBEPHOCTH
€CTeCTBEHHOHAYYHOH WH(pOpMaLuy,

- pa3BUTHE [IO3HABATEJbHBIX HMHTEPECOB, HHTEJUIEKTYaJbHbIX M  TBOPYECKHX
CrocoOHOCTeH B mporecce NMPUOOPETEeHUsI 3HAHUN W YMEHUH TO (PU3UKE C MCIIOTb30BAHUEM
Pa3IUYHBIX HCTOYHHKOB HH()OPMALIMK U COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJOTHH,

- BocnuTaHue YyOEKIEHHOCTH B BO3MOKHOCTH ITO3HAHHUS 3aKOHOB MPHUPOIbI,
UCIMOJIb30BAHUST OCTH)KEHHIH (U3MKK Ha ONaro pa3sBUTHS YEJOBEUECKOH LMBHJIM3ALIUH;
HEOOXOAMMOCTH  COTPYAHMYECTBA B MPOLECCe COBMECTHOTO  BBIMIOJHEHHs — 3ajad,
YBOKUTEAbHOTO OTHOIIEHHMS K MHEHHIO OININOHEeHTa TNpu  OoOCykaeHuun mnpoliem
€CTECTBEHHOHAyYHOrO  COAEp)KaHHs, TOTOBHOCTH K  MOPAJbHO-3THYECKOH  OLIEHKE
UCIOJIb30BAHUST HAYYHBIX JOCTHIKEHHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3ALIMUTY OKpPYIKarOLIeit
cpenbl;

- UCMOJIb30BaHUE MPUOOPETEHHBIX 3HAHUI U yYMEHHWI AJsl PELICHUs MPaKTHYECKHUX
3amay  TMOBCENHEBHON KM3HHM, obecnedeHusi 0€30MacHOCTH  COOCTBEHHOW  JKH3HH,
PaLMOHATIBHOTO MPUPOIONONB30BAHUSI M OXPaHbl OKpPYJKAIOIIEH Cpeapl M BO3MOXKHOCTH
NpPUMEHEHHs] 3HAHUH TPU  PeLIeHWH  3a7ady, BO3HHUKAKOIIMX B  MOCIEAYyHOLIEH
poeCCUOHATTLHOM IEATETBHOCTH.



B nporpamMy BKIIOUEHO CcoOAeplkaHUE, HampaBJeHHOE Ha (OPMHUPOBAHUE Y
00y4arImuxcss KOMIIETEHIMH, HEOOXOMUMBIX JJIsl Ka4eCTBEHHOI'O OCBOCHHUSI MPOrPaMMbI
nonrotoBku crenuanuctoB cpennero 3eHa (IIIICC3) nHa 0Ga3e ocHOBHOrO 0OIIero
oOpa3oBaHus C MOJyYEHHEM CpenHero odIero ooOpasoBaHusl.

B nmanHOi pabodell mporpamMme NpEACTaBICHBL OOMIas XapakTEPUCTUKA H MECTO
y4eOHOH MUCLUIUIMHBL, PE3yJbTaThl OOy4YeHHs, TEMAaTUYECKHH IUJIaH M COIEepKaHHe C
NepevYHeM MPAKTHYECKUX/Ta0opaTopHbIX padoT, TEMAaTUKOH WHAMBHAYAIbHBIX IPOEKTOB,
AKTUBHBIE W WHTEPAKTUBHbIE (OPMBI MPOBEAEHUS 3aHATHH, Yy4eOHO-METOIUYECKOEe U
MaTepHaAIbHO-TEXHIUECKOe O0ecriedeHne o0pa3oBaTeIbHON AEATEIbHOCTH.

ApanTupoBaHHas mporpamMma paspadaTbIBaeTCsl NMPU HAJTUYUN 3asIBJICHHS CO CTOPOHBI
00y4aroImerocsi ¢ OrpaHUYeHHBIMUA BO3MOXKHOCTSIMH 3I0POBBsI (€r0 POAUTENICH UITH 3aKOHHBIX
npeAcTaBuTeNiell) W MEOUIMHCKUX ITOKa3aHUH (PEeKOMEHAALUSIMH  TICHXOJIOrO-MeIuKO-
Nearornieckoil KOMHCCHH).



2 ObWAA XAPAKTEPNCTUNKA YUEBHOW ANCUNMNNHDBI «PUN3NKA»
Paboyas nporpaMmma y4e6HON AUCLMNANHBI COCTOMT U3 7pa3fenos:

MexaHuKa.

OCHOBbI MONEKYNIAPHOM (PU3NKN 1N TEPMOANHAMUKMN.
DNeKTpogMHamMmKa.

KonebaHunsi 1 BOMHbI.

OnTtuka.

3NeMeHTbl KBaHTOBOW (PU3MKMN.

JBonounsa BeceneHHoIA.

NooasrwDdp

Ycnosmem (opMrpoBaHUA 00OLLMX KOMMETEHUWI U YHUBEPCA/IbHBIX YYEOHbIX LeiACTBUiA
aBnseTcd  0OyyeHMe Ha  OCHOBE  CUCTEMHO-[eATeNlbHOCTHOr0  NoAxoda,  KOTOpbIl
npeanonaraeT akTUBHOCTb 0Oy4YalOLWUXCH, KOrfa 3HaHue He nepefaetcs B rotoBOM BuUAe, a
CTpOMTCA caMUMK 06yYaloLLMMUCS B NPOLIECCe UX MO3HABaTENbHOMN AeATeNbHOCTU.

Mpu un3yvyeHUU AncuUNInHBLL “®PU3NKa™ UCMONL3YIOTCA Nefarornyecku TexXHONoruu,
nUrpoBas [eAaTenbHOCTb; MPOEKTHAasA [eATeNlbHOCTb; npobnemMHoe 06yyeHue; 06yyeHue B
[juanore; cuUcTemMa BOMPOCOB W 33faHUi, oOpraHuMsaums peqeKCUBHON [eATeNIbHOCTH;
TEXHONOrns MopT(ONMO; CO3haHue CUTyauuid, HanpasfieHHbIX Ha MHHOPMALMOHHBIA MNOUCK;
co3[aHue cuTyauum BbI6opa U T.4., @ TaK XK€ aKTUBHbIE N UHTEPAKTUBHbIE METOAbLI 00yYeHUs,
npefcTasneHHble B [punoxeHun 1 Haubonee uenecoobpasHble BUAbl  3aHATUIA:
KOMOUHMPOBAHHbIE  YPOKW, MPAKTUYeCKMe 3aHATUA, CeMUHapbl, 3a4éTbl, AWUCKYCCUMU,
KOHCYNbTaLuun.

MporpammMa yumTbiBaeT HEO6XOAMMOCTb PA3BUTUSA Y 00yYatOLLMXCA KOMMNETEHTHOCTU B
obnactu 1CMoNb30BaHNA MH(OPMALNOHHO-KOMMYHUKAUMOHHBIX  TEXHOJIOM Ui 7
nccnefoBaTe/IbCKMX HaBbIKOB. 1N 3TOro B KayeCTBe 3aflaHMin NpefyCMOTPeH NMOUCK 1 aHan3
nHopmaumm B WHTepHeTe, paspaboTka WHAMBUAYaAIbHOrO MNPOEKTa W co3faHue
KOMMNbIOTEPHON Npe3eHTauun.

OueHKa KayecTBa OCBOEHMS Y4ebGHOW AMCLUNAUHBI OCYLLEeCTBNSAETCA B npoLecce
TEKYLLEro KOHTPONS U NPOMEXYTOUYHOM aTTecTaumu.

TekylWniA KOHTPONIb  YCNEeBaemMoCTU NPOBOAWUTCS B  (POpMe: YCTHOrO  Onpoca,
TECTUPOBaHWA, KOHTPOJIbHbIX PaboT, OLEHKMW BbIMOMHEHUS MPAKTUYECKUX W NabopaTopHbIX
paboT, 3afaHnii CamMOCTOATEIbHON PaboThl.

®PopmMOil NPOMEXYTOYHOW aTTecTaumu no y4yebHon aucumnamHe «Pusmka» ABNAETCA
KOMMJIEKCHbIV 3K3aMeH C AUCLUNINHON ACTPOHOMMS BO 2 CEMECTPE.



3 MECTO gncuumninHbl B YHEBHOM TMJIAHE

YuebHaa gucumnamHa «dusmka» ABASETCS y4YeOHbIM MpeAMETOM K3 06s3aTeNbHOM
npeaMeTHON o6nacTn «EcTecTBeHHble Hayku» ®IrOC cpefHero o6Lero obpasoBaHus.

YyebHad agucumnavHa «®Pu3nka» OTHOCUTCA K 06LieobpasoBaTe/ibHOMY  LUKIY
ydebHoro nnaHa MMCC3 Ha 6a3e 0CHOBHOro 06Lero obpasoBaHus.

MpyM OCBOEHMM CreunanbHOCTeN TEXHMYEeCKOro npoduna ydyebHas AucUUNINHA
«Pun3nKa» M3yvaeTcs Kak npogumnbHas B 06beme 146 4acoB, B TOM YMC/le TEOPETMYECKOro
00y4yeHnsa 56 YacoB 1 78 4acoB - MPaKTUYECKOro 00yUeHNs.

OcCBOeHMe HOBOr0O COLEepXXaHWs OCYLLeCTBAAETCA C OMNOPOM Ha MeXMNpeLMeTHble
cBA3M C AucumnanHamun  «MaTtemaTuKa», «3IMIEKTPOTEXHUKA U 3NEKTPOHUKa»,
«MatepunanoBefeHne», «XUMuna».

3HaHWA, YMEHUS U NONYYeHHble CTyAeHTaMu MNpU OCBOEHUW 06LLeobpa3oBaTe/ibHOM
yuebHON AMCUMNAUHLI «DUusnKa» YrayonaTca M pacluMpsOTCs B MNpoLecce U3y4veHus
Yy4ebHbIX AMUCLUNAWH NporpaMMbl NOArOTOBKM CMELMANUCTOB CpefHero 3BeHa uukna EH.03
dunsuka.



4 PE3Y/IbTATbl OCBOEHUA YUYEEHOW AVNCLUMN/INHbI

41

OcBOeHMe cofepxaHusi  yyebGHOW  AuCUUNAUHBI  «DU3nKa»  obecreymBaeTt

AOCTUXEHNE 0BYyYatoLMMUCS CnefytoLwmx pesynbTaToB:

IMYHOC T HbIX:

YyBCTBO TFOPAOCTU U YBAXEHUS K WUCTOPUM W [JOCTUDKEHWAM OTeYeCTBEHHON
(M3nYecKo Hayku; (PU3NYECKM TFpaMOTHOe MOBefeHMe B NPOdeccMoHanbHOW
AeATeNbHOCTU M BbITY NpK obpalieHnn ¢ npubopamMn U yCTponCcTBaMu;

FrOTOBHOCTb K MNPOAO/DKEHMIO 006pa30oBaHWA W MOBbILWEHMSA KBaauduKauum B
n36paHHO NPOMecCUOHaNbHOW AesATENIbHOCTU UM 06BLEKTMBHOE OCO3HaHWE PO
(PM3NYECKUX KOMMETEHUUA B 3TOM,;

YMeHMEe MNCMNoNAb30BaTh [AOCTUXKEHUA COBPEMEHHOW (PM3MYECKON HayKu U
(hM3nyecKnx TEXHONOTWIA 1S NOBbILWEHNS COOCTBEHHOIO WMHTENNEKTYaNbHOrO
pa3BUTKA B BbIGPAHHON NPO(ECcCMOHaNbHON AeATeIbHOCTMY;

YMeHNe CcaMOoCTOATeNbHO [A00blBaTb HOBble AN Cebs (hU3MYECKMe 3HaHUA,
NCcnonb3ys A48 3TOro AOCTYNHbIe UCTOUYHUKUA UHGOpMaLUN;

YMeHUe BbICTPaMBaTb KOHCTPYKTUBHble B3aUMOOTHOLUEHWA B KOMaHZe no
pelleHnto o6WKnx 3ajay;

yMeHVe ynpaBnsTh CBOeil MO3HaBaTeNbHOW  [eATeNbHOCTbIO, MPOBOAMTb
CaMOOLIEHKY YPOBHSA COOCTBEHHOr0 UHTENNEKTYaNbHOI0 pPa3BUTUS;

.MeTanpeameTH bIX:

MCNONb30BaHME Pas3fIMYHbIX BUAOB MNO3HaBaTe/NIbHOW  AeATeNlbHOCTU  ANS
peweHna (uU3nYecKnx 3afay, MNPUMEHeHUe OCHOBHbIX METOAO0B MO3HaHUA
(HabnwoaeHna,  onucaHua,  WU3MepeHus,  IKCNepuMeHTa) AN U3ydeHud
Pa3NMyHbIX CTOPOH OKPY>XXaloLW e AeACTBUTENbHOCTY;

MCNONb30BaHME OCHOBHbIX WHTENNEKTYya/lbHbIX oOnepauuii:  MOCTaHOBKM
3afjaun, (GopmMynMpoBaHus rUMOTe3, aHaaMsa W CUHTEe3a, CpaBHEHUS,
0600LeHMs, cucTeMaTusaummn, BbISBIEHUA NPUYUHHO-CNEACTBEHHbIX CBA3eW,
MoucKa aHanoros, (OPMYNMPOBAHMUA BbIBOLOB A/ U3YYeHUS pasInyHbIX
CTOPOH  (PU3NYECKUX OOBLEKTOB, SBAEHWUI W  MNPOLECCOB, C KOTOPbIMU
BO3HMKaeT HEO6XOAMMOCTb CTa/IKMBaTbCA B MPOeCCMOHanbHOM cgepe;

YMeHVe TeHepupoBaTb WAeM W ONpefensTb CPeacTBa, HEOGXOAUMbIE AN UX
peanusauuu;

YMEHUe UCMOMb30BaTh Pa3INYHble WCTOYHWKMA A1 MOMyHYeHUs (PrU3NYECKON
MH(opMaLmK, OLeHNBaTb ee 4OCTOBEPHOCTD;

YMEHNe aHann3npoBaTb 1 NPeACTaBNATb MH(OPMaLMIO B Pa3IMUHbIX BUAAX;

yMeHWe ny6/MyYHO NpefAcTaBNATb pPe3ynbTaTbl COOGCTBEHHOIO WCCNef0BaHMS,
BECTM AWCKYCCUW, AOCTYMHO M FapMOHWMYHO coyYeTas cofepXkaHue U (opMmbl
npeacTaBnsieMoit MHGOPMaLMK; AN1S TAYXKX, CNaboC/bIWAaLLMX, NO34HOOTIOXLWINX
00yyatolMxXcs:  BNafeHWe  HaBblKamm ONpefeneHns 1 UCNpaBneHus
cneynduyecknx oWmn6oK (arpaMmaTM3mMoB) B NMMCbMEHHO M YCTHO peun;

npeamMeTHbIX:

CPOPMMPOBAHHOCTL MpeAcTaBneHUiA O ponv U MecTe (PU3UKM B COBPEMEHHOIA
Hay4YHON KapTWHE MUpa; MOHUMaHWe (U3NYECKOM CYLLHOCTU HabMLaemMbIX BO
BceneHHon  sBneHuin, ponn  m3MkM B (hOPMUPOBAHMM  Kpyrosopa W
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(PYHKUMOHaNbHOM FPaMOTHOCTM YeNoBeKa AN5 PeLLUeHNs NPaKTUYeCKMX 3a4ay;

BNafieHNe OCHOBOMONAralWnMmM HUNYECKUMU MOHATUAMU, 3aKOHOMEPHOCTAMM,
3aKOHaMN 1 TeopusIMW; YBEPEHHOE WCMO/Mb30BaHNE (PU3NYECKON TEPMUHONOIMN 1
CYMBOJINKM;

BnageHne OCHOBHbIMW MeTOAaMW Hay4YHOro no3HaHusd, UCMNOJSIb3yeMbIMAN B d)VI3VIKE‘Z
HaﬁﬂI-O,D'eHI/IeM, onncaHnem, N3MepeHnem, 3KCNeEPUMEHTOM;

yMeHUs 06pabatbiBaTh pe3ybTaTbl U3MEPEHWA, 0OHAPYXXMBaTb 3aBUCUMOCTb MEXAY
(pU3NYECKMMN BENMUYMHAMU, OOBACHATL NOMYUEHHble pe3ynbTaTbl U feNnaTb BbIBOAbI;

ChopMMPOBAHHOCTb YMEHNA peLlaTh PU3nYeckume 3afauu;

CPOPMMPOBAHHOCTb YMEHUSA MNPUMEHSATb MOJlyYeHHble 3HaHWA AN 0O6bACHEHMS
YCNOBWIA NMPOTEKaHWS (IU3NYECKNX ABMIEHWUI B NpUPOLe, NpodecCcMoHaibHON cdepe
W AN NPUHATUA NPAKTUYECKUX PELLEHWNIA B MOBCELHEBHOM XU3HY;

Cc(hOpMMPOBAHHOCTb COOGCTBEHHON MO3MLMX MO  OTHOLUEHWK K  (PM3MYECKON
NHopMaLMK, NoNy4YaeMoi 13 pasHbIX NCTOYHMKOB.

4.2 MepeyeHb 3a4aHnii 419 NPOMEXYTOUYHON aTTecTaymnm

MpoMexyTouHas aTtTecTauust 0GyYarolmxcs Mo y4yeGHOM aucumnianHe «Pusmkar»
OCYLLECTB/ISIETCS MO 3aBePLUEHUN U3YYeHMst [aHHON AWUCUMNAUHBE U MO3BONSET ONpPeAeUTb
KauyecTBO W YPOBEHb €€ OCBOEHWSI.

KOHTponbHble BONPOCHI/ANAAKTYECKNE efNHULbI Tema
MexaHunyecKoe ABUXeHne, paBHOMepPHOe, PaBHOYCKOPEHHOe mMexaHukKa
ABVXXEHUE, NX XapaKTEPUCTUKN
PaBHOMEPHOE ABVXKEHNE MO OKPY>XXHOCTU U €ro XapaKTePUCTUKN
3aKOHbl AMHaMUKN HblOTOHA. Brabl CUn B MeXaHUKE.

Mmnynbc Tena. 3aKOH COXpaHeHus wumnynbca. PeakTUBHOe
ABWXXeHne
MexaHunuyeckasd paboTa, MOLLHOCTb, 3Heprus. 3akOH COXpaHeHus
aHeprum .
OcHoBHble nonoxenus MKT, nx onbiTHoe o6ocHoBaHve. OAnddysmsa.  OcHoBbl MKT
BpoyHoBCcKoe aBuxeHne. OCHOBHOE ypaBHeHne MKT.
YpaBHeHNe COCTOAHUA UAeanbHOro rasa. Vizonpouecchl B rasax.
BHyTpeHHAS 3sHeprua .llepBoe Hayano TepMOAMHAMWUKMK, €ero
NpMMeHeHue K n3onpoweccam.
Mogenb CTpoeHWs TBepAblX Ten, MexaHW4ecKue CBOMCTBA. Bugbl
KPUCTANINYECKUX CTPYKTYP.
AnekTpmsauma Ten. 3aKOH COXPaHEHUA 3NEKTPUYECKOro 3apsja.
3akoH KynoHa. QNeKTpocTaTnKa
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DNEKTPUYECKOEe TIOJE€ M €ro XapakTepPUCTUKH (HANPSKEHHOCTh |
MOTEHLIUA)

DyekTpuyueckasi eMKoCTb. KOHIeHCAaTOPBI U UX BUBL.

12
DNeKTPUUECKUH TOK, €ro XapakTepucTuku. 3akoH OMa A yuacTka
13 | nenu. ConpoTHBiIeHNE TPOBOJIHUKA.
14 BakoHbpl  MOCNEAOBATEIbPHOTO M MapajJIeIbHOTO  COEAMHEHMUs
POBOAHUKOB.
15 PAC ucrounmnka Toka. 3akoH OMa AJist MOJTHOM LIETIH.

16

PaboTa u MoutHOCTE TOKa. TeroBoe neficTBre Toka. 3akoH JxKoyis-
Jlenua

17 [MonynpoBonuuku. COOCTBEHHAs M IPUMECHASI TPOBOIUMOCTb.
DJIEKTPOMAarHeT
18 |P-m mepexon u ero cpoiicTBO. [lonynpoBogHUKOBBIE MPUOOPHI (AMO, HU3M
TpPHON)
19 | Maruutsoe none, ero xapakrepuctuku. Cuna Ammnepa. Cuna
Jlopenua
20 | 3akon snexTpomarautHoi uHaykuuu. IC unaykuuu. Ipasumio
JleHna.
21 [IepemeHHBIl TOK, ero nony4enue. I'enepatop Toka.
22 Buabl CONPOTHUBJICHUN B LIEMsX TOKa. TpaHcopmMaTopsl.
73 PAaKOHbBI OTPAXKEHUS U MPENOMIIEHUS
24 Xona ay4den yepes MI0CKONapajIebHy 0 MIACTUHKY U OrnrTuka
Hepes TpexrpaHHyo npusmy. [lonHoe BHYTpEHHEE OTpaKeHUE
25 KBanroBasi Teopusi cBeTa. BHemHuit potospdexT u ero 3akoHbI.
26 Mogens aroma Pesepdopna. Ilocrynmater bopa. Wsnydenue wu
[IOTJIOIIEHUE SHEPTUH ATOMOM.
= KBanTtoBas,
27 Buytpennuii ¢orosdpdext. @oToconpoTuBieHUs, (HOTOIEMEHTHl U
aToMHas Qpu3uKa
MX TPUMEHCHUE
28 EcTecTBeHHAs PaIMOAKTUBHOCTh. XapakTepuCTHKa o, B, Y —Iydeid.
Ne Tunosble 3aaHuSA Tema
1 Tena0X0/, JBUTAACH U3 COCTOSHHUA MOKOSA ¢ yeroperueM 0,1 M/c?, mocTHraeT MexaHuka
ckopocTtr 36 KM/ .3a Kakoe BPEMS 3Ta CKOPOCTh JOCTHTHYTA 7 Kako# myTh
34 3TO BpeMsI MPOHICH?
2 IMoe3a, moax0Aq K CTAHIUH CO CKOPOCTHEO 72KM/Y, HAYMHACT TOPMO3HTb.
Haiitn BpeMs TOPMOKCHHA MOE34a O NOTHOM OCTAHOBKH, €CJIH
k03 urmenT Tpenuns pasex 0,0057
3 OmnpeneuTs CKOPOCTh OTAAYH BHHTOBKH, €CJIM CKOPOCTh BBUICTAOIICH ITy TN
760 m/c, a macca BuHTOBKH B 500 pa3 O0JbIIe MAcCHI Iy JIH.
4 OnpenemTh H3MCHCHIC BHYTPCHHCH 3HCPTHH Ta3a, CCITH OH, COBCPILIB OcaoBbI MKT
padoty 100 JIk, momyymI KOMIecTBO TemIoTh 200 K. "
= TEPMOJIUHAMUK
5 Hatitn Maccy yriaekucioro raza B 0aJutoHe BMECTHMOCTHEO 40 11 ipu pMOZHHA
temmepatype 288 K u gasnenuu 4,9 Mlla. a
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6  C kakoii cunoii feiicTByeT none Ha 3apsj 5M0 -7B TouKe, rAe HanpsXXeHHocTb 1,5 AneKTpocTaTuk
* 10 4H/Kn. a
7 C Kakoli cunoii gercTBYOT ApYr Ha Apyra fiBa ToveuHbIx 3apsga 10 -9Kn un
3710 -6Kn Ha paccTtosaHum 10 cm B Bakyyme?

8 [aHa cxema napanfenbHOro CoeMHeHNs ByX pe3ncTopoB. Yepes pesncTop ANeKTpogMHaM
100 Om npoxoanT TOK 4 A. OnpefennTb CONPOTUBIIEHNE Pe3NCTOpPa, nKa
€C/in yepes Hero npoxoamT Tok 0,8 A.

H

9 OnpegenuTb YMC0 BATKOB BO BTOPUYHO 06MOTKe TpaHchopmMaTopa, ecnm B
nepBMYHOM 20 BUTKOB, a TpaHCchopmaTop M3MeHSIET HanpshkeHne oT 200 B
fo 1000 B .

10 B ceTb ¢ HanpsxeHuem 220 B BK/OYeHbI NocnefoBarTesibHoO peocTtaT v 10
namn ¢ conpoTtueneHnem 24 OMm Kaxkaasi, paccUMTaHHble Ha HanpsXeHue 12 B
Kakgan. OnpefenuTb CUTy TOKa B LEMW 1 COMPOTUB/IEHWE pPeocTaTa, ec/iv OH
BK/THOYEH MOIHOCTbO.

1 B 04HOpPOAHOE MarHUTHOE Mose ¢ MHAYKUMeR 85 MT N BreTaeT 3NeKTPOH CO MarHeTtusm
cKopocTbio 4,6 *107w/c, HanpaB/IeHHOM NePNeHANKYSAPHO VMHUAM
MarHUTHOW MHAYKLMW. ONpesenvTb Cuny, AeACTBYIOLLYIO Ha 3/1EKTPOH B
MarHWTHOM roJie.

12 ONIeKTPOH B/IETAET B O4HOPOLHOE MarHUTHOe none, MHAYKuua kotoporo 0,5
Tn, co ckopocTbio 20000 KM/C NepreHANKYIAPHO IMHUAM MarHWTHOM
NHAYKUMWU. ONpegennTb CUy, C KOTOPOW MarHWTHOE Nose feCcTBYeT Ha
3NEKTPOH.

Kputepnn oueHKN sKk3ameHa

- «OTNNYHO» - TEOPETUYECKOE COAepXKaHWe Kypca OCBOEHO MOMHOCTbIO, 6e3
npo6enos, yMeHUs cHopMUpPOBaHbl, BCe MPeLyCMOTPEHHble MPOrpamMmMon yyebHble 3afaHuns
BbIMOJIHEHbI, KAYECTBO WX BbIMO/IHEHUS OLLEHEHO BbICOKO.

- «XO0pOoLLO» - TEOpPeTUYECKOEe COAepXaHWe Kypca OCBOEHO MOJSIHOCTbIO, 6e3
npo6enioB, HEKOTOpble YMEHUA C(HOPMMPOBaHbl HELOCTATOYHO, BCe MpefyCMOTPEHHbIe
nporpammoi y4yebHble 3afiaHWUS BbIMOHEHbI, HEKOTOPble BWAbl 33faHWIA  BbINOHEHbI C
ownbKamm.

- «Y JOBMIETBOPUTENILHO» - TEOPETUYECKOe COAepXKaHuWe Kypca OCBOEHO
4aCTUYHO, HO NPOGenbl He HOCAT CYLLLECTBEHHOMO XapakTepa, Heo6Xxo4MMble YMeHUs paboTsbl
C OCBOEHHbIM MaTepuanoM B OCHOBHOM C(OPMUPOBaHbI, 6ONbLUMHCTBO MNPELYCMOTPEHHbIX
nporpammoin 06yyeHus y4ebHbIX 3aaHNI BbINOMIHEHO, HEKOTOPbIE U3 BbIMO/IHEHHbIX 3a4aHNi
cofepxxart oLmno6Ku.

- «Heyn0BNeTBOPUTENLHO» - TEOPeTUYECKOe COLEepPXKaHWe Kypca He OCBOEHO,
HeobXo4MMble YMeHWs He CHOPMUPOBaHbI, BbIMOMHEHHbIE Y4ebHble 3afaHus cofepXKaT
rpyoble OLwNGKN.

Mpu npoBefeHMM npouesypbl OLEHWBaHUA pe3ynbTaToB 00yYeHUs WHBaINLOB W NnL, C
OB3 npepycmaTpmnBaeTca:

- MCMOMb30BaHWE TEXHWYECKUX CPeAcTB, HEeOoOXOAUMbIX WM B CBA3M C
NHAMBMAYaNbHBLIMU OCOBEHHOCTAMU, 3T CPeACTBa MOryT 6bITb npegocTasneHbl MITY unu
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MOTYT UCIIOJIb30BAThCSI COOCTBEHHBIE TEXHUYECKHUE CPENICTBA,

— JONOJHUTEJIBHOE BpeMs [UIsi IOATOTOBKM OTBETAa HA 3aJaHMsA, NPOLEAypa
OLICHUBAHUSI PE3YJIbTaTOB OOYYEHHUS] MOKET IIPOBOAUTHCS B HECKOJIBKO 3TAIOB.

— BO3MO’KHOCTb NPOBEJEHUS MPOLEAYpbl OLleHUBaHUs ¢ ucnonb3oBaHueM JDHMOC unu
IVCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOT U,

— HWHCTPYKUHMA 1O MOPSIAKY NMPOBEICHUS MPOLEYPhl OLEHUBAHUS B AOCTYIHOH (popme
(ycTHO, B THCBMEHHOHW ¢opme, B mnucbMeHHOH ¢(opme wmpudrom bpaiinsa, ycrHo ¢
UCTIOJIB30BAHUEM YCIIYT CYPIONEPEBOAUNKA);

— goctymHasi (opMa MPEeNOCTABJICHUS 3alaHUN OLIEHOYHBIX CPEACTB (B MEUATHOM
dopme, B meyaTHO popme yBennueHHbIM mpudTOoM, B eyaTHo! dopme mpudrom bpaiins, B
dbopmMe BIEKTPOHHOTO JOKYMEHTA, 3aJaHMsl 3a4YUTHIBAIOTCS ACCHCTEHTOM, 3a/IaHUs
MPEIOCTABIISIIOTCS C UCTIOJIB30BAHNUEM CYPAOIIEPEBOIA);

— goctynHas (opMma MpenoCTaBlIEHUs] OTBETOB Ha 3agaHusi (MUCBMEHHO Ha Oymare,
Ha0Op OTBETOB Ha KOMIIBIOTEPE, MUCbMEHHO wmpudToM bpaiins, ¢ Mcnonb30BaHHEM yCIyT
ACCHCTEHTA, YCTHO).
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5 TEMATUYECKHUM ILJIAH

AyauTopHasi padoTra

(BO B3aUMOJEHCTBUH C

npenoaaBaTejem)
B TOM YHCJIe Popma
TeKyLero
= © © z KOHTPOJISt
Pa3znen/ Tema qAUCHHIUIMHBI o é = | 2 : = Iycnesaemoctn
§ > § : §‘ : a ‘E g E MPOMEXKYTOYHO
R = E E =3 E £ g| F qitarrecrauuun
= = '8 4 = ; -
S| E|E |25 B
= QS
Beenenue 2 2 2
Koumponsnas
Paznen 1 Mexanuka 2 |10l 10| 2 3 patoma
Tema 1.1 Kunemartuka 7 2 4 1 | Tecmuposanue
Tema 1.2 3akoHBI MEXaHUKH Tecmupoesanue
Herorona 7 4 2 1
Tema 1.3 3akoHBI COXpaHEeHUs B Tecmupoesanue
MEXAHNKE 11 4 4 2 1
Pasnen 2 Konmponvnas
OcHoBbI MOJIEKYJISIPDHOH (PU3HKH 1 34 8 6 8 2 padoma
TePMOAHHAMUKH
Tema 2.1 OCHOBBI MONIEKYJISIPHO- Tecmupoesanue
KHHETHYECKON Teopun. M neanbHblil 11 4 4 2 1
ras
2.2 CaoiicTBa NapoB, )KUIKOCTEN U 0,5 | Tecmuposanue
TBEPABIX TEA 8,5 2 6
Tema 2.3 OCHOBBI TEPMOJUHAMUKH 4.5 2 2 0,5 | Tecmuposanue
Pasnen 3 43 [ 16 | 10 | 14 3 | Koumponvuas
DJIeKTPOAHHAMHKA padoma
Tema 3.1 DnexTpudeckoe moje 6,6 4 2 0,6 | Tecmuposanue
Tema 3.2 3aKOHBI HOCTOSHHOI'O 20,6 | 4 6 10 0,6 | Tecmuposanue
TOKA
Tema 3.3 DeKTpUUIECKHI TOK B 8,6 4 4 0,6 | Tecmuposanue
PA3IUYHBIX Cpeaax
Tema 3.4 MarauTHOeE TIOJie 2,6 2 0,6 | Tecmuposanue
Tema 3.5 DnekTpoMarauTHas 4,6 2 2 0,6 | Tecmuposanue
VH Ty KITHSI
Pasnen 4 19 6 8 4 1 | Kommponsuas
Kosedanusi u BoJIHbI padoma
Tema 4.1 Mexanuveckue konebanus | 6,5 2 2 2 0,5 | Tecmuposanue
1 BOJIHBI
Tema 4.2 DnekTpOMarauTHBIC 12,5 | 4 6 2 0,5 | Tecmuposanue
KOJICOaHUsI M BOJTHBI
Pazpen S 15 4 2 8 1
Onruka
Tema 5.1 ITpupona csera. 15 4 2 8 1 | Tecmuposanue
BonHOBBIE CBOWMCTBA CBETA
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Pazgen 6 7 4 2 1
DJieMeHThI KBAHTOBOH (pM3UKH
4.5 2 2 0,5 | Tecmuposanue
Tema 6.1 KBantoBast ontuka
Tema 6.2 ®Puzrka aToMa U aTOMHOT'O 2,5 2 0,5 | Tecmuposanue
spa
Pazngen 7 3 2 1
JBomonus Beejiennoi
Tema 7.1 CTpoeHue u pasBuUTHE 3 2 1
Bcenennoit
146 | 56 | 39 | 39 12 IK3aMen

Bcero
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6 COEPYXAHWE YUYEBHOW ANCLNNANHbI

BBEAEHWNE

BX0f4HOW KOHTPONb. VIHCTPYKTUBHBIA 0630p cofepXXaHus Y4ebHON AUCUMNAWHBLI 1
3HAKOMCTBO 00Yy4YaroLMXC C OCHOBHbIMW YCMOBUAMW W TPeBOBaHMAMU K OCBOEHUIO
nporpammbl, pas3paboTke MHAMBUAYA/ILHOIO NPOEKTa.

Copep>KaHue y4yebHOro maTepuana.

Nab6opaTtopHas paboTa 1 «OnpeaeneHne NAOTHOCTU BeLLECTBa»

Pasgen 1 MEXAHWKA

Tema 1.1 KnuHematunka
MexaHunyeckoe paBuxeHue. [lepemelieHune. Tlytb. CKopocTb. PaBHOMepHoe
NPAMO/INHENHOE ABUXEHME. Y CKopeHue. PaBHONEpeMeHHOe MPAMOIMHENHOE ABUXEHME.

CBo6oaHOe nageHune. [BvKeHne Tena, 6POLWEHHOro NoA yriiomM K ropu3oHTy. PaBHOMepHoe
LBVXXEHME MO OKPYXXHOCTH.

JeMoHcTpaumn

3aBMCUMOCTb TPAeKTOPMM OT Bbl6Opa CUCTEMbI OTCYETA.

Buabl MexaHN4ecKoro ABVKEHUS.

MpakTunyeckan pabota Ne 1 PewweHue 3afa4 No KMHEMATUKE.

MpakTnyeckasa paborta Ne2 PelleHue 3aa4 Ha napameTpbl BpaLLlaTeNbHOro ABUKEHNS.

Tema 1.2 3aKOHbl MeXaHWKM HbOTOHA
MepBblii 3akOoH HbtoToHa. Cwuna. Macca. Mmnynbc. BTopoli 3akoH HblOTOHa.
OCHOBHOI 3aKOH K/JacCM4YecKoW AuMHamuku. TpeTuid 3akOoH HblOTOHA.  3akoH

BCEMUPHOro TAroTeHus. [paBuTayuMoHHoe mnone. Cuna TskecTu. Bec. Cnoco6bl
n3MepeHuns maccbl Ten. Cunbl B MexaHuKe.

JemoHcTpaynmn
3aBMCUMMOCTb YCKOPeHWS Tefla OT ero Macchl U CUfibl, AeiCTBUA Ha Teso.
CnoxeHue cun.

PaBeHCTBO M NPOTMBOMO/IOXHOCTL HaNpaBneHna cun AeACTBUSA U NPOTUBOAEACTBUS.
3aBMCUMOCTb CWU/bI YIPYTOCTH OT AedhopmaLimu.
Cunbl TpeHus.

MpakTuyeckaa pabota Ne 3 PewwleHue 3aay Ha 3aKOHbI HblOTOHa.

Tema 1.3 3aKOHblI coXpaHeHuUsa B MeXaHuke
3aKOH CcOxXpaHeHMs umnynbca. PeakTuBHOe [BWXeHue. Pabota cunbl. Pabota
noTeHumanbHbIX cun. MowHoCTb. JHeprua. KuHetuyeckas aHeprud. lloTeHuuanbHas

3Heprms. 3aKOH COXpPaHeHUs MexaHW4eckoi aHeprun. [IpMMeHeHMe 3aKOHOB
COXpaHeHMs.

JeMoHcTpaumn

HeBecoMOCTb.

PeakTBHOE ABUXEHMeE.

Mepexof NOTEHUNANbHOM 3HEPTUN B KUHETUYECKYHO 1 0BpaTHO.

MpakTuyeckaa pab6oTta Ned PewleHune 3aay Ha 3aKOH COXPaHEHUS UMMy bca
MpakTnyeckasa paborta Ne5. PelueHune 3aa4 Ha 3aKOHbI COXPaHEHNS SHEpPruu.
Na6opatopHasa pabota Ne 2 A(M3yyeHne 3aKOHa COXPaHEHUSI MEXAHUYECKOW SHeprum»
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KoHTponbHaa pabota Nel «MexaHunka»
Pasgen 2 OCHOBBI MONEKYNAPHOW ®U3NKWN U TEPMOANHAMUNKN

Tema 2.1 OCHOBbI MOIEKYNAPHO-KMHETUYECKON Teopun. MigeanbHblii ras

OCHOBHbI€ MOMOXEHNA MONEKYNAPHO-KUHETUYECKON Teopuun. Pa3mepbl M Macca
MONieKyn 1 atomoB. bpoyHoBckoe fABvKeHue. Auddysma. Cunbl U 3Heprus
MEXMONeKYNAPHOro B3ammogeicTeusa. CTpoeHMe ra3oobpasHbiX, XULKUX U TBephbIX
Ten. CKOPOCTU ABVXKEHUA MONEKYN U UX U3MepeHue. VigeanoHblid ras. [laBneHue rasa.
OCHOBHOe YypaBHEHME MOMEeKYNAPHO-KUHETUYECKOW Teopuu ra3oB. Temnepatypa M
n3MepeHume. [asoBble 3aKOHbI. AGCONOTHbIN HY /b TEMNepaTypsbl.
TepmognHammyeckas LKana TemnepaTypbl. YpaBHeHMe COCTOAHUA WAeaNbHOro rasa.
MonsapHaa rasoesas NOCTOSIHHaA.

JemoHcTpaynmn

[BuXeHne 6POYHOBCKNX YacTuL.

Anddysmns.

3meHeHWe faBneHuns rasa ¢ MU3MeHeHMem TeMnepartypbl NPy NOCTOAHHOM 06BbEME.

Na6opatopHaa paboTta Ne3 NpoBepkKa rasoBbiX 3aKOHOB.

MpakTuyeckan pabota Ne 6 PeweHue 3aga4 no Teme «OCHOBbI MKT».

MpakTnyeckasa paborta Ne7 PelleHne 3aay Ha ypaBHeHWE COCTOAHUSA UAeaIbHOro
rasa

Tema 2.2 CBOICTBa NapoB, XXUAKOCTEN N TBEPAbLIX TeN

CsoiicTBa napoB. lcnapeHne u KoHAeHcauusi. HacbllWeHHbI Map U ero CBOMCTBA.
ABCONIOTHAA M OTHOCUTENIbHAsA BNAXHOCTb BO34yXa. Touka pocbl. KuneHue. 3aBUCMMOCTb
TemnepaTtypbl KUMEHUN OT AaBneHus. MeperpeTobii Nap 1 ero UCnoib30BaHUe B TEXHUKE.

CBOiCTBA  XWMAKOCTeW.  XapakTepucTWKa  >KMAKOrO  COCTOSIHAA  BELLeCTBa.
[MOBEPXHOCTHbIA CNON XWULKOCTU. DHEPrusi noOBEPXHOCTHOrO C/os. HBMEHUA Ha rpaHuue
XUWAKOCTU € TBEPALIM TenioM. KanunnapHble ABfeHuns.

CBolicTBa TBepAbIX Ten. XapakTepucTuKa TBepAOro COCTOSHMA BellecTBa. Ynpyrue
CBOMCTBa TBepAblX Ten. 3akoH yka. MexaHuyeckue cBoWcTBa TBepfAxx Ten. TennoBoe
pacLiMpeHmne TBEPAbIX TeN U XUAKOCTel. MnaBneHne v Kpuctanamsauus.

JemoHcTpaynmn

KuneHune BoAbl NPU MOHMXXEHHOM [aB/IEHUN.

[McuxpomeTp u rUrpomeTp.

F1BN1eHNsi MOBEPXHOCTHOrO HAaTAXEHUA Y CMaYnBaHNSA.

KpucTannbl, amopdHble BeLLECTBa, XULKOKPUCTAI/IMYECKME Tena.

NabopatopHasa paboTa Ne 4 POCT KpuCTasnos.

Na6opatopHas pab6oTa Ne 5 Vi3smepeHre BNaXXHOCTU BO3LyXa.

NabopaTtopHan pa6oTta Ne 6 OnpefeneHue yaenbHOM TenJ0EMKOCTU BeLLecTBa

Tema 2.3 OCHOBbl TEPMOAVHAMUKMN

OCHOBHble MOHATUA W onpedeneHNs. BHYTPeHHAA 3Heprua cucteMbl. BHyTpeHHSAA
3Heprma wugeanbHoro rasa. Pabota M TennoTta Kak (opMbl nepefayn  3Hepruin.
TennoemkocTb. YpenbHasa TennoeMKOCTb. YpaBHeHWe TennoBoro 6anaHca. [lepsoe
Hayano TepMoguHamuku. ApuabatHblii  npouecc. [lMpuHUMN  AeACTBMA  TensioBoOW
MaLUVHBbI. Krp Tennosoro  gsuratens. BTtopoe Hayano - TepMOAWHAMUKMW.
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TepmognHamuyeckas LWKana Temnepatyp. XON0AWNbHble  MawuWHbL.  Tensosble
Asuratenn. OxpaHa NpUpoAbl.

JemoHcTpaymm

i3mMeHeHVe BHYTPEHHEN 3Heprun Ten Npu coBepLleHnn paboThbl.

Mogenu TennoBbIX ABUraTenei.

MpakTnyeckasa pabotaNe8 PelueHue 3a8a4 no Teme «OCHOBbI TEPMOLUHAMUKN.

KoHTponbHaa pa6oTta Ne2 «OCHOBbI MONEKYAPHON (DU3NKN U TEPMOSUHAMUKA.
Pasgen 3 AIEKTPOAVHAMUKA
Tema 3.1 SnekTpuyeckoe nose

JnekTpuyeckne 3apafabl. 3aKoH coxpaHeHua 3apaga. 3akoH  KysnoHa.
JNeKTpuyeckoe none. HanpaXeHHOCTb 3/IEKTPUYECKOTO nons. MpuHUMN
cynepnosuuumn noneii. PaboTta cun anekTpocTaTMyeckoro nonsi. MNMoTeHumnan. Pa3HOCTb
MOTeHUManoB. JKBUMOTEHLUMaNbHbIe MOBEPXHOCTU. CBA3b MeXAy HanpsXXeHHOCTb U
PasHOCTbLIO MOTEHLMaNoB 3N1eKTpuYeckoro nonsd. [AM3anekKTpukn B 3N1eKTPUYeCcKOM Morse.
Monapusauna AnsNeKTpUMKoB. [MpOBOAHUMKW B 3NekTpuyeckom none. KoHaeHcatopsbl.
CoefMHeHNe KOHAeHCATOpPOB B 6aTapetd. JHeprus 3apsXeHHOro KOoHAeHcartopa.
JHeprua 3NeKTPUYecKoro nons.

JemoHcTpaynmn

B3anmopelicTame 3apsXKeHHbIX Tefl.

MPOBOAHMKN B 3N1EKTPUYECKOM NOJIE.

[N3neKTpukmn B 3N1EKTPUYECKOM Mofie.

KoHpaeHcaTopbl

MpakTnyeckasa pabota Ne 9 PelueHune 3aaa4 Mo TeMe «IEKTPOCTATUKaE».

Tema 3.2 3aKOHbl MOCTOSAHHOTIO TOKA.

Ycnosusi, HeobxoAWMble A1 BO3HWKHOBEHUA W MOAAEPXKAHUA 3NEKTPUYECKOro
Toka. Cuna TOoKa M NNOTHOCTb TokKa. 3akoH Oma pana ydyactka uenu 6e3 3/[C.
3aBMCMMOCTb 3/M1EKTPUYECKOr0 COMPOTMB/IEHMA OT MaTepuana, AJAVMHbI U naowaan
MorepeyHoro CceyeHMs npoBOAHUKA. 3aBUCUMOCTb 3/IEKTPUYECKOr0 COMPOTUMBIEHMUA
NPOBOAHMKOB OT TemnepaTypbl. IONeKTPOABUXKYLLAA CuUNa WUCTOYHMKA TOKa. 3aKoH
Oma pana nonHoi uenu. CoefuMHeHWe nNpoBOAHMKOB. CoefuMHEHME WCTOYHUKOB
3NeKTPUYECcKOl 3Hepruyn B 6GaTapeto. 3akoH [xoynsa— JleHua. Pa6oTta M MOLLHOCTb
3NEeKTPMUYECKOro ToKa. TenjoBoe AelicTBME TOKa.

JeMoHcTpaumn

TennoBoe [eACTBME 3/1EKTPUYECKONO TOKA.

NabopaTtopHas pabotaNe7 W3yyeHune 3akoHa Oma Ans yvacTka Lenu.

Nab6opatopHaa pabotaNe8 OnpeaeneHue yaenbHOro ConpoTMBAEHNA NPOBOAHMKA.

NabopaTtopHas pabotaNe9 [MpoBepka napasnesibHOro CoefMHeHNs NMPOBOAHNKOB.

Na6opatopHaa pa6otaNel0 WccnegoBaHue 3aBUCMMOCTM MOLLHOCTM, NOTPe6aseMoit
Namrnon HakanuBaHWS OT HaMNPSHKEHUA Ha ee 3aKUMax

NabopatopHas pa6ota Nell OnpegeneHne SAC W BHYTPEHHEro COMPOTUB/IEHMUSA
MCTOYHMKA 3N1EKTPUYECKOIN 3HEPTUN».

MpakTuyeckan pa6orta NelO PelieHune 3agay Ha 3akoH Oma. ConpoTuBieHne

MpakTuyeckan pabota Nell PelleHue 3afay Ha CMeLLaHHOe coeiHeHWe NPOBOAHNKOB.

MpakTnyeckaa paboTta Ne 12PelleHune 3afay Ha 3akKoHbl Oma, Ha opmybl paboThbl 1
MOLLHOCTW TOKa
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Tema 3.3 D1eKTPUYECKMI TOK B pasMyYHbIX cpefax

MpoBOAMMOCTb MeTasnnos, AB/IeHMe TEPMO3NEKTPOHHOW aMmuccum,
CBEpPXNPOBOAUMOCTb.

CobcTBEHHAA NPOBOAMMOCTb NONYNPOBOAHMKOB. MONYyNPOBOAHNKOBbLIE NPUGOPHI.

JemoHcTpaymm

MonynpoBOAHMKOBbIN AMOA,

TpaH3ucTop.

Na6opaTopHaa pab6oTaNel2 3yyeHne CBOWCTB NOYNPOBOLHMKOB.
Na6opaTopHaa pa6oTaNel3 OnpeneneHne 3NIEKTPOXUMNYECKOT0 3KBUBANEHTA MeN.
Tema 3.4 MarHuTHoe none

BekTop MHAYKUMM MarHUTHOro nons. JleiicTBME MarHUTHOrO nNons  Ha
NPAMONMHENHbIA MNPOBOAHMK C TOKOM. 3akoH Awmnepa. Bsaumopeinctesme TOKOB.
MarHuTHbIA NOTOK. PaboTa No nepemeLLeH1o NPOBOAHMKA C TOKOM B MarHUTHOM Mose.
[ecTBe MarHUTHOrO Mons Ha ABWXyLWmMiica 3apsg. Cuna JlopeHua. OnpepgeneHue
YAENbHOTo 3apsja. Y CKOPUTENN 3apsHKeHHbIX 4acTul,.

demoHcTpaunu

OnbIT OpcTeja.

B3anmopgelicTBMe NPOBOAHMKOB C TOKAMU. DNEKTPOLBMUIaTeb.

SNeKTpon3MepuTeNibHbIe NPUOOPBI.

Tema 3.5 OneKTpoMarHuTHaa MHAYKLKNA

SNeKTpOMarHUTHaa UHAYKUNA. Buxpesoe anekTpuyeckoe none. CaMOUHAYKLMSA.
SHeprua MarHUTHOro noss.
[demoHcTpaunu
3aKoH JleHua
FABNeHMe 3NeKTPOMArHUTHON UHAYKLNN.
MpakTuyeckas pab6ota Nel3 PeweHne 3aga4y no Teme «MarHUTHOe none»,
«MarHuTHaa MHAYKUnS».

Paspgen 4 KOJTEBAHWUA N BOJTHbI

Tema 4.1 MexaHn4yeckne KonebaHUsa 1 BOMHbI

KonebatenbHoe  ABWXEHMeE. FapMOHMUecKne  KonebaHwua. CBobofHble
MexaHuyeckne KonebaHus. JIMHeHble MexaHW4Yeckue KonebaTenbHble CUCTEMBI.
MpeBpalleHne 3Heprum npu KonebatenibHOM ABMXeHUM. CBOOOAHbIE 3aTyxarolue
MexaHuyeckne KonebaHus. BbIHYX/EHHble MexaHW4veckue KonebaHus.

[MonepeyHble M MNPOAOJIbHbIE BOMHbLI. XapaKTePUCTUKW BOJHbI. Y paBHeHUe
NAoCKoW 6eryuwieit BOMHbL. WIHTepdepeHuMs BOAH. [lOHATME O Audpakuuyv BOJH.
3BYKOBbIe BO/IHbl. Y NbTPa3ByK W €ro npuMeHeHue.

NabopaTtopHasa pab6otaNeld KM3yyeHue 3aBMCMMOCTM nNepuoda KonebaHWit HUTSHOMO
(MK NPY>KMHHOI0) MasTHUKA OT A/IMHbI HATK (UIM Macchbl rpy3a).

MpakTuyeckana pabota Neld PelueHue 3aga4y no teme «MexaHU4YeCKne KonebaHus n
BOJIHbI».

TBopueckue 3agaHua: [1oAroTOBUTbL Mpe3eHTauulo Mo TeMe «3BYKOBbIE BOJIHbI.
YNnbTpa3ByK N ero UCNonb3oBaHNE B TEXHUKE U MEANLNHE.

Tema 4.2 DN1eKTPOMarHUTHble KONnebaHNs 1 BOMHbI
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CB060OfAHbIE 3NeKTpOMarHuTHble KonebaHusa. [peBpalleHMe 3Heprunm B
KonebateflbHOM KOHType. 3aTyXxawliuMe 31eKTpoOMarHuTHble KonebaHusa. [eHepaTop
He3aTyXalwWmnx 3/1eKTPOMArHUTHbIX Ko/iebaHWil. BbIHYXAEHHbIE  3/1eKTPUYECKUne
KonebaHus. T[lepemMeHHbIn TOK. [eHepaTop MepemMeHHOro Toka. EMKOCTHoe U
WHAYKTUBHOE COMPOTUBAEHUS MEpPeMeHHOro Toka. 3akoH OMma Ana 3n1eKTpuYeckom
Lenu nepemeHHOro Toka. PaboTa M MOWHOCTb MepeMeHHOro Toka. [eHepaTtopbl
ToKa. TpaHcopmaTopbl. TOKM BbICOKOW 4YacToTbl. [lonydyeHue, nepefavya W
pacnpefeneHune 3/eKTPO3IHEPruun.

JNeKTpOMarHUTHOE Mofie Kak O0coObli BWUL MaTepuun. NeKTPOMArHUTHbIe
BO/IHbI. Bubpatop Mepua. OTKpbITbIA KonebaTenbHbIi KOHTYpP. V306peTeHne pagmo A.
C. MNMonoBbIM. ToHATNE 0 pagnocBaA3n. puMeHeHne 3IeKTPOMArHUTHbIX BOJIH.

[emoHcTpaunmu

PaboTa anekTporeHeparopa.

TpaHchopmarop.

CB060AHbIE 3NEeKTPOMarHUTHbIE KOebaHus.

OcuunnorpaMmmMa nepemMeHHOro Toka.

KoHfeHcaTop B Lenu NepeMeHHOro ToKa.

Pe3oHaHC B nocnefoBaTe/ibHOM Leny nepeMeHHOro Toka.

N3nydeHve 1 nprem 3neKTPOMarHUTHbIX BOJH.

PagnocBssasb.

Nab6opatopHaa pabotaNel5 YcCTpoicTBO TpaHc(opmaTopa, reHepaTopa

MpakTnyeckas pa6oTta Nel5 PelweHve 3agay Ha BUAbl CONPOTWBAEHWI B LENAX

nepemMeHHOro Toka

MpakTnyeckas pa6ota Ne 16 PeweHve 3agady no Teme «[llepemMeHHbI TOK.

TpaHchopmaTops.
MpakTnyeckas pabota Nel7 PelueHue 3agay Nno TeMe «3NEKTPOMArHUTHbIE KonebaHus v
BOJTHbI».

TBopueckne 3agaHus : [OArOTOBMTL MpeseHTauuio «[pou3BOACTBO, Nepedada U
noTpe6eHNe 3NEKTPOIHEPTUN».

Paspgen 5 ONMTUKA

Tema 5.1 Mpupoga ceeta. BonHOBbIE CBOICTBA CBeTa

CKopoCTb pacnpocTpaHeHUsa cBeTa. 3aKOHbl OTPaXXEHWA W NpPeioMIeHns CBeTa.
MonHoe oTpaxeHuwe. JInH3bl. Na3 Kak onTuyeckas cuctema. OnTuyeckue npubopsl.

NHTepdepeHuns cBeta. KorepeHTHOCTb CBeTOBbIX Ny4yel. WHTepepeHums B
TOHKMX naeHKax. [lonocbl paBHOW ToAWMWHbLI. Konbua HbtoTOHa. Mcnonb3oBaHue
UHTepepeHUNN B HayKe U TexHuke. Augpakuums cseTa. Audpakuma Ha UWennm B
napannenbHblXx naydax. OudpakunoHHas peweTka. [loHATME 0  ronorpapuu.
Monsipusauna nonepeyHbiX BONH. lMondpu3auuns cseTa. [BONHOe nyyenpesomieHue.
Mongapongbl!. Aucnepcua cseTa. Buabll cnektpoB. CnekTpbl ucnyckaHua. CnekTpbl
MOrMoWeHNsA. Y NbTpanoneToBoe U UH(PaKpacHOE U3NyyYeHUsA. PeHTreHOBCKME yudn.
Nx npupofa n cBoicTsa.

JeMoHcTpaumn

Oundpakunsa ceera.

3aKOHbI OTPaXXeHNA 1 NPeioM/IeHNA CBeTa.

lMonyyeHne cnekTpa c NOMOLbLI0 MPU3MBbI.

Mony4yeHne cnekTpa ¢ NOMOLLbIO ANGPAKLVOHHON PeLleTKN.

CniekTpockor.
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OnTrnyeckune npudopsI.

NNabopaTtopHasa paborta Nel6 OnpegeneHne nokasatens NpenoMIeHUs CTeKNa.

Na6opaTtopHas pabota Nel7 HabntogeHne CreKTpoB U3yyYeHUs 1 NOTOLLEHNS.

NabopatopHas pab6ota Nel8 V3mepeHWe [/MHbI CBETOBOV BOSIHbI C MOMOLLbHO
ANPPaKLUNOHHONW peLLeTKu.

NabopaTtopHasa paboTta Nel9 M3yueHune uHTepdepeHLMmn 1 gudpakumu.

MpakTuyeckan pa6ota Nel8 PelueHune 3afay no pasgeny « BonHoBas onTuka.

KoHTponbHas pabotaNe3 OCHOBbI 3/IEKTPOAUHAMUKN.

Pasgen 6 9/IEMEHTblI KBAHTOBOWN ®U3NKU

Tema 6.1 KBaHTOBas onTukKa

KBaHToBas runotesa lMnaHka. ®OTOHbI. BHewHNn hoToanekTpuyecknin athek.
BHyTpeHHWIA poTO3(P(eKT. TUNbl POTOINEMEHTOB.

[demoHcTpaunu

doToathdekT

N3nyyeHne nasepa

NnHeliyaTtble CNEKTPbI pa3IMyHbIX BELLECTB.

CUETUMK VOHU3UPYIOLLNX U3NYYEHNUIA.

MpakTuyeckaa pabota Nel9 PelleHune 3a4ay no teme «3aKoHbl (DOTOIPGEKTA».

Tema 6.2 ®un3mKa aTomMa M aTOMHOro Agpa

PasBuTve B3rnNsa40B Ha CTpPOeHMe BewecTBa. 3aKOHOMEPHOCTUM B  aTOMHbIX
cnekTpax Bofgopofa. AgepHas mofenb atoma. OnbiTel 3. Pesepopga. Mogens atoma
BoZopoga no H. bopy. KBaHTOBbLIE reHepaTopbl.

EcTecTBeHHas pafMOaKTMBHOCTb. 3akKOH paAnoakTMBHOro pacnaga. Cnocobbl
HabNOAeHNs N perncTpaumn 3apsXXKeHHbIX vacTul,. O¢dekT BasunoBa — UepeHKoBa.
CTpoeHue aTOMHOro sgpa. [egekT Maccbl, 3Heprus CBA3U U YCTOWYMBOCTb aTOMHbIX
Anep. ALepHble peakuuu. MCKyCcCTBEHHAd PafvOaKTUBHOCTbL. [eneHue TaXenbiX fmep.
LienHaa sagepHas peakuus. YnpaBnsemas LUenHas peakuuma. FaepHbId  peakTop.
MonyyeHne pagnoaKTUBHbLIX WM30TOMOB W UX NpUMeHeHue. buonormyeckoe feincreue
pafMoaKTUBHbLIX WU3NyYeHU. DNeMeHTapHble YacTUuLbl.

Pasgen 7 3BONIOLMNSA BCEIEHHOW

Tema 7.1 CTpoeHne n pa3Butme BceneHHom

Hawa 3Be3gHad cuctema — [anaktvka. [pyrue ranakTuku. BecKOHeYHOCTb
BceneHHon. lMoHATME 0 Kocmonoruun. Pacwumpstouiasca BceneHHad. Mofenb ropsyen
BceneHHoil. CTpoeHWe 1 NpoucxoxaeHme anakTuk.

TepmosifepHblil  cuHTe3. Mpobnema TepMOALEPHON 3HepreTUKN. SHeprus ConHua u
3Be3q. dBonouns 3sess. MNpoucxoxeHne CONMHEYHOW CUCTEMBI.

[demoHcTpaunu

ConHeyHas cuctema (MogLesb).

doTorpauu nnaHeT, CAeNaHHble C KOCMUYECKNX 30H/0B.
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7 XAPAKTEPUCTUKA OCHOBHbIX BUAOB YUYEHOW AEATE/ILHOCTM

CopepxaHune
06yueHuns

BeegeHne

KuHemaTnka

OBYUAKOWNXCHA

XapaKTepucTka OCHOBHbIX BUAOB AeATEIbHOCTU
CTYAEHTOB (Ha YPOBHE Y4eOHbIX AENCTBUIN)

YMeHUA NOCTaHOBKMW Uenelt [eATeNbHOCTU, MAaHWPOBaHMUSA
COOGCTBEHHOW AeATeNbHOCTU ANA AOCTUXKEHMA NOCTaBNEHHbIX
uenein, npegBUAEHWS  BO3MOXHbLIX  pe3ynbTatoOB  3TUX
AENCTBWIA,  OpraHM3auMyM  CaMOKOHTPONA U OLEHKM
NOSlyYeHHbIX Pe3y/ibTaToB.

Pa3BuTne cnocobHOCTU SICHO U TOYHO M3MaraTb CBOW MbIC/N,
NOrnYeckn 060CHOBBLIBATb CBOK TOUKY 3PEHUSA, BOCMPUHUMATb
MW aHanM3upoBaTb MHeHUs cobecefHWKOB, Mpu3HaBas MnpaBo
APYroro 4enoBeKa Ha UHOE MHEHMe.

MpounsBefeHne U3MepeHns (U3MYECKUX BEIUUYMH U OLEeHKa
rpaHunLbl MOrPeLHOCTEN N3MEPEHUA.

MpeacTaBneHne rpaHWLUbl MOrPELHOCTEN WU3MEpPeHUId npwu
NOCTPOEHUU rpagMKoB.

YMeHVe  BbICKasblBaTb  TMMOTe3bl AN 00bACHEHWA
HabMogaeMblX ABEHUNA.

YMeHue npegnaratb MOAeNN SBAEHUN.

YKazaHue rpaHuy, MNPUMEHUMOCTM (PU3NYECKUX 3aKOHOB.
3noXKeHne OCHOBHbIX MONOXEHU COBPEMEHHON Hay4HOW
KapTUHbI MUpa.

MpuBefeHWe NPUMePOB BNAHUA OTKPbITUIA B PU3NKE Ha
Nporpecc B TeEXHWKE U TEXHONOMMM NPON3BOACTBA.
Wcnonb3oBaHue NHTepHeTa 418 MOMCKa MHGopMaLmm

1. MexaHunKa

MpencTasneHue MEeXaHN4YecKoro ABVDKEHUA Tena
YpPaBHEHWAMM  3aBUCMMOCTM  KOOpPAUHAT U Npoekuuein
CKOpPOCTM OT BpemeHu. [lpefcTaBfeHNe MeXaHUYEeCKoro
ABVWKEHUA Tena rpagukKamym 3aBUCUMOCTM KOOPAWHAT WU
NpoeKumnen cKopocTn OT BpeMeHn. OnpegeneHve KOOpAUHAT
NPONAEHHOr0 NYyTW, CKOPOCTU M YCKOPEeHUs Tena no rpagpukam
3aBUCMMOCTU KOOPAMHAT M NPOEKLUUIA CKOPOCTU OT BPEMEHMU.
OnpefeneHne KoopAuMHaT MPONAEHHOr0 MyTW, CKOPOCTU W
YCKOPEHMA Tena No ypaBHEHUAM 3aBMCMMOCTW KOOpAMHAT ©
NpoeKLni CKOpPOCTH oT BPEMEHM. MposeaeHue
CPaBHUTE/ILHOIO aHanunsa paBHOMEPHOT 0 7
pPaBHOMEPEMEHHOIO [ABMXEHWIA. YKa3aHWe WCNOAb30BaHUS
NOCTynaTenbHOro M BpawaTeNlbHOr0 ABWXEHUIA B TeXHUKE.
MpuobpeTeHne onbiTa paboTbl B rpynne C BbINO/NHEHUEM
pasNnMyHbIX CcouManbHbIX ponein. Pa3paboTka BO3MOXHOU

CUCTEMBI AeicTBunit 7 KOHCTPYKL MK ans
9KCMEePUMEHTaNbHOTO onpeaeneHus KMHEMaTNYeCcKnx
BE/INUYUH.
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MprvMeHeHWe 3aKOHa COXpaHeHUs UMMybca ANA BblYNCIEHUS
M3MEHEHWU CKOPOCTei TeNl Npu UX B3aMMOAENCTBUAX.
N3mepeHve paboTbl CUA U U3MEHEHWE KMHETUYECKOW 3HEPTum
Tena. BbluncneHne paboTbl CUA N U3MEHEHUSA KUHETUYECKOMN
3Hepruu Tena.

BbluncneHve nNOTeHLMANbHOW 3HeprunM Ten B FpaBUMTaLMOHHOM
none.  OnpeaeneHne  MNOTEHUMANbHOM  3HEPrMM  ynpyro
AehOPMUPOBAHHOTO Tefla MO M3BECTHOM  Aeopmaumn  wu
XECTKOCTK Tena. MpuMeHeHNe  3aKOHA  COXpPaHeHUs
MeXaHW4yecKOn  3HeprumM  Mpu  pacyetax  pe3ynbTaToB
B3aMMOAEWCTBUIA TeNn rpaBUTALMOHHBLIMW CUNaMU U CUIaMK
ynpyroctu. YkKazaHue rpaHUL MNPUMEHMMOCTM  3aKOHOB
MeXaHWKW. YKazaHue Y4eOHbIX AUCLUWUMAWH, NPU U3YYEHUU
KOTOPbIX MCMOb3YTCSA 3aKOHbI COXPaHEHUS.

2. OCHOBbI MO/IEKYNSPHON (PU3NKU 1 TEPMOANHAMUKN

OCHOBbI
MOMIEKYIAPHOIA
KWHETUYECKOM
Teopun. MaeanbHblit
ras

BbiMOnHeHMe  3KCNEepUMEHTOB, cnyXxawux — ans
060CHOBaHMA  MONEKYNSPHO-KMHETUYECKOA  Teopuu
(MKT).

PelweHne 3afay C MNPUMEHEHWEM OCHOBHOrO YypaBHEHUSA
MOJIEKYNAPHO-KUHETUYECKOW TEOPUM rasos.

OnpefeneHve napameTpoB  BellecTBa B  rasoo6pasHOM
COCTOAAHUM Ha OCHOBaHWW YPaBHEHUA COCTOAHMUA UAEanbHOro
rasa.

OnpefeneHve napaMmeTpoB BellecTBa B rasoobpasHOM
COCTOAAHUM W NPOUCXOAALLMX MPOLECCOB NO rpafukam
3asucumoctu p (T), V (T), p (V).

JKcnepumMmeHTansHoe uccnegosaHue 3asucumoctu p (T), V (T).
p (V). TlpeactaBneHne B BUAe TpPaUKOB M30XOPHOro
1306apHOro 1 N30TePMUYECKOr0 MPOLLECCOB.

BbluncneHne cpefHeinl KMHETUYECKOW 3Heprum TemnsjoBOro
ABVDKEHNS MOMIEKYN MO U3BECTHON TeMnepaType BeLlecTBa.
BbicKkasblBaHMe runoTes A1 06bACHEHUS HabnojaeMbiX
SBNEHUA.  YKaszaHMe rpaHuy NPUMEHUMOCTM  MOfLEeNu
«unpeanbHblli ra3» n 3akoHoB MKT.
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OCHOBbI TEPMOANHAMUKN N3mepeHne KOnn4yecTtBa TENNOThI B npowueccax

CsoiicTBa napos,
YKWAKOCTEW, TBEPAbIX
Ten

ONeKTpocTaTuka

Tennonepegayn. PacyeT KonmyecTsa TennoTbl, HeO6X0AUMOIO
ANA OCYLLeCTBNEHMA 3aflaHHOro npouecca ¢ Tenaonepesaye.
PacyeT uW3MeHeHUA BHYTPEHHe 3Heprun Ten, paboTbl ©
nepefaHHOro Ko/M4yecTBa TENNOTbl C  WUCMONb30BaHUEM
NMepBoro 3aKoHa TepMoAUHaAMUKMN.

PacyeT paboTbl, COBEPLIEHHON ras3om, N0 rpafuky
3asucumoctu p (V).

BbluncneHne paboTbl rasa, COBEPLUEHHOW MPU WM3MEHEHWM

COCTOAHMA MO 3aMKHYTOMY uuKny. BbluncneHve K4 npwu

coBeplleHnn ras3om paboTbl B npoueccax W3MeHeHUs

COCTOAAHMA NO 3aMKHYTOMY UuKny. O6bACHEHME NPUHLUNOB

[eNCcTBMA TENNOBbIX MalMWH. [leMOHCTpauns ponm Gusnkn B

CO34aHUN 1 COBEPLUEHCTBOBaHUW TEMIOBbLIX [BUraTenei.

M3mepeHne BNaxHOCTM BO3dyxa. PacuyeT kKonuuyecTBa TennioThl,
HeobXxo4MMOro [Ans  OCYLWeCcTBNEHMA npolecca nepexona
BellecTBa M3 OLHOrO0 arperatHOro COCTOAHUS B [ApYroe.
JKcnepuMeHTanbHOe  UCCNeAoBaHWe  TenjoBblIX  CBOMWCTB
BewecTBa. [lpuBefeHMe NpPUMEPOB KanUANAPHbLIX ABNEHWI B
ObITY, npupofe, TexHuKe. MccnepoBaHMe MexaHWUYECKUX
CBOMNCTB TBEPAbIX Ten. lpuMeHeHue (U3NYECKUX MOHATUIA K
3aKOHOB B y4eO6HOM MaTepuase npoeccMoHanbHOro xapakrepa.
Mcnonb3oBaHne WHTepHeTa AN  NoUCKa WHGoOpMauum o
pa3paboTkax U MPUMEHEHUAX COBPEMEHHbLIX TBEPAbIX U
aMop{HbIX MaTepuanos.

3. DneKTpoanHaMmuKa

Bbluncnexuve cun B3aMMOfelicTBUSA TOYEYUHbIX
3NEKTPUYECKNX 3apPSL0B.
BbluvcneHne HanpsXKEHHOCTU 3MEKTPUYECKOrO MO OfHOrO0

BbluncneHne noTeHumana 3NeKTPUYECKOro MO OAHOro M
HECKOIbKMX TOYEYHbIX 3/1eKTpUYecknx 3apsagoB. V3mepeHue
pasHOCTU NOTEHLNANOB.

N3mepeHre 3HEPrum 3N1eKTPUYECKOro Mons 3apsidXeHHOro
KOHJeHcaTopa. BbluncneHne sHeprum 31eKTPUYECKOro nons
3apsXKEHHOro  KoHfeHcaTopa.  PaspaboTka nfaHa
BO3MOXHOW CXeMbl nencTeuii 9KCNEPUMEHTaNbHOr0
onpeseneHus 3NEeKTPOEMKOCTH KOHAeHcaTopa 7
AN3NEKTPUYECKON NPOHMLAEMOCTM BeLLEeCTBa.

MpoBefeHMe CPaBHUTENLHOIO aHann3a rpaBuTaLMoOHHOIO U
3NeKTPOCTaTUYECKOro nonei
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MoCTOSAHHbIN TOK

MarHuTHble ABNEHNSA

MexaHunueckune
KonebaHus

i3mepeHne MOLLHOCTM 3NEKTPUYECKOro ToKa. WM3mepeHue
QAC 1 BHYTPEeHHEero conpoTMUBEHNA NCTOYHMKA TOKA.
BbinonHeHMe pacyeTOoB CWAbl TOKA W HanpsHKeHWl Ha
yyacTKax 3nekTpuyeckmx uenen. O6bACHEHME Ha npuMmepe
3NEeKTPUYecKon Lenu ¢ AByMA UCTOYHMKamu Toka (34C), B
KaKOM Cnyyae MCTOYHUK 3NEKTPUYECKONW aHeprumn paboTtaeTt B
pexume reHepartopa, a B KakOM — B pexuMe notpedutens.
OnpegeneHve TemnepaTypbl HUTU HaKanusaHua. 3mepeHue
3NeKTPUYecKoro 3apsafa anektpoHa. CHATWe BONbTaMMNepHOW
XapakKTepuctnkn  guoga. [lpoBedeHWe  CpPaBHUTENbHOTO
aHann3anonynpoBoAHMKOBbLIX ANOA0B U TPUOLOB.
Wcnonb3oBaHne WVIHTepHeTa pfnd noucka MWHpopmauum o
nepcrneKTMBax pa3BUTUA MONYNPOBOAHUKOBOW TEXHUKW.

N3mepeHne WHAYKLUMM MarHUTHOro nons. BbluncneHue
CWUN, AeNCTBYIOWMX HA NPOBOAHUK C TOKOM B MarHMTHOM
none.

BbluncneHne cun, OencTBYHOLWUX Ha 3/1IEKTPUUYECKUIA 3apag,
ABVKYLLMIACA B MATHUTHOM Mofe.

WccnepoBaHne ABMEHWIA 3M1EKTPOMarHUTHOW  UHAYKLMMK,
CaMOVHAYKL MW, OO6bACHeHWe  NpuHUMNA  [elicTBUA
anektpogsuratens. OOBACHEHMEe MpUHUMNA [eNCcTBUS
reHeparopa 3NeKTPUYECKOro TOKa 7
3NEKTPOM3MepPUTEeNbHbIX npruobopos. O6bsACHEHNE
npuHUMNa [AencTBMA Macc-cnekTporpadga, YycKopuTenei
3apsXKeHHbIX YacTuy. O6bACHeHUe posiv MarHUTHOrO Nons
3eM/IM B XKM3HMW PacTEHUN, XXUBOTHbIX, 4YenoBeKa.
MpuBefeHNe NPUMEPOB  NPaKTUYECKOTO0  NPUMEHEHUA
N3YyYEeHHbIX ABMEHWIA, 3aKOHOB, NPUGOPOB, YCTPOICTB.
MpoBefeHue CPaBHUTE/NBLHOIO aHanusa CBOWCTB
3M1eKTPOCTaTUYECKOTO, MarHMTHOro 7 BUXPEBOI0
3N1EKTPUYECKNX MONEN.

4. KonebaHuda 1 BONHbI

WccneposaHue 3aBMCMMOCTM nepmoga Kone6aHuin
MaTeMaTMYecKoro MasTHMKA OT €ero [AAUHbl, MacCbl WU
amnanTyabl KonebaHwuii.

WccnepgoBaHve 3aBUCMMOCTU Mepuofa KonebaHui rpysa Ha
MPY>XWHE OT ero Maccbl M XXeCTKOCTU NPYXUHbl. Bbluncnexne
nepumofga KonebaHWin  MaTemMaTM4YeCKOro  MasTHMKa MO
M3BECTHOMY 3HAYeHWIO €ero AAuHbl. BblumcneHme nepuoga
Kone6aHwWii rpysa Ha NPY>XXWUHe Mo N3BECTHbIM 3HAYEHUAM €ero
MaccChl W XX€CTKOCTU MPYXXUHbI.

BblpaboTka  HaBbIKOB  BOCMPUHMMATb,  aHanM3MpOBaTh,
nepepabatbiBaTb M NPeabABAATbL  WHGpoOpMayuio B
COOTBETCTBUM C NOCTABNEHHbIMMN 3aja4amMu.

MpuBeseHue npMMepoB aBTOKO/e6aTeNbHbIX
MexaHnyeckux cuctem. [MpoBeaeHue Knaccugukaymm
KonebaHwi
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Ynpyruve BOJHbI

SNeKTpoMarHuUTHble
KonebaHus

ONeKTpoMarHUTHbIe
BOJIHbI

Mpupofa ceeta

N3mepeHne [AUHbLI  3BYKOBOW BOMHbI MO pe3yfbTatam
HabNAEHNA NHTeP(EPEHLNMN 3BYKOBbIX BOJH.

HabniogeHne M 00bACHEHME SIBNEHUIA WHTep(epeHunun wu
AN pakLMU MexaHNYecKnX BOJH.

MpeactaBneHne ob6nacteld NPUMEHEHWUS YNbTpasByka MU
nepcrneKTMBbI €ro MUCMoNb30BaHUS B PasiMUHbIX 061acTax
HayKW, TeXHUKW, B  MeAuuuHe.  VI3NoXeHUe  cyTu
3KONIOTNYECKMX MNpobnieM, CBA3aHHbIX C BO3LeACTBMEM
3BYKOBbIX BOJIH Ha OpraHu3M 4YesioBeka

HabnwogeHne ocumniorpammMm rapMoHUYecKnx KonebaHuii
CMNbl  TOKAa B Uenn. W3MepeHWe 31eKTPOEMKOCTU
KOHAeHcaTopa. WM3MepeHMe WHAYKTUBHOCTb  KaTYLUKMW.
WccnepgoBaHne SIBMEHUA 3/1EKTPUYECKOrO pe3oHaHca B
nocnefoBaTefibHON uenn. MpoBefeHMe aHanorMm Mexay
hm3nyeckummn BE/IMYNHAMMN, XapakKTepusyoLmmm
MeXaHNUYEeCKY) W 3/1eKTPOMarHUTHYI KonebaTe/bHble
CUCTEMbI.

PacueT 3HaYeHWI CUNbl TOKA U Hanps>KeHUa Ha 3neMeHTax
Lenu nepemMeHHOro Toka. MccnegoBaHve npuHUMNa
fencTBMa  TpaHcgopmaTtopa. lWccnegoBaHme npuHUMna
[eiicTBMA reHepaTopa NePeMEHHOr0 TOoKa.

OcyulecTBneHne  paguonepegayn un  paguonprema.
WccnepoBaHne  CBOMCTB  3/1EKTPOMArHUTHBIX  BOMH  C
nomMoLblo MobunbHOro TenegoHa. Pa3BuTme LEHHOCTHOrO
OTHOLUEHMSA K M3yYaeMbIM Ha ypokax (hu3nku o6bekTam u
ocBaMBaemMbiM  BMAaM  [AeATENbHOCTMW. O6bACHeHMe
NPUHUUNNANBHOTO  pa3nnuMs  NpUpPoAbl  YNPYyrux u
3N1eKTPOMArHUTHbIX BOJH. N3noxeHne cyTH
3KONOTNYECKUX npo6nem, CBSA3aHHbIX C
3N1eKTPOMArHUTHbIMK KONe6aHUAMMU 1N BONHAMMW.
OO6bACHEHME PO 3NEKTPOMArHUTHBIX BOMH B COBPEMEHHbIX
nccnefoBaHusx BeeneHHoM.

5.0nTnka

MpumeHeHne Ha NpPaKTUKe 3aKOHOB OTpaXeHua u
NpPenomMneHnsa ceeta Npun peLleHnm 3agad.

OnpegeneHve CNekTpasbHbIX rpaHUL, YyBCTBUTENILHOCTU
Yyeno0BeyecKoro rnasa.

YMeHue CTpouTb U306paxKeHns npeLMeTOB, [AaBaemble
NNH3aMKW. PacuyeT pacCcTOfHWA OT NINH3bI A0 M306paXKeHUs
npegmeTta. PacyeT ONTWYeCKON CuNbl NWUH3bI. 3MepeHue
(hOKYCHOr0 paccToaHUs NuMH3bl. WcnblTaHne Mogenen
MUKpOCKONa 1 Tefieckona
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BonHoBble
CBOlicTBa cBeTa

KBaHTOBas oNTUKa

dun3nKa atoma

HabnwogeHve aBneHns MHTeppepeHLnn 3N1eKTPOMarHUTHbIX
BOJIH. HabnopgeHune ABNEHNSA Angpakymm
3NeKTPOMArHUTHbIX BOJH.

HabnwogeHve SBNeHUA Monapusaumy  371eKTPOMarHUTHbIX
BOMH. WM3mepeHWe [UHbI CBETOBOW BOJHbI NO pe3ynbTaram
HabnwaeHns  ABneHUA  uHTepdepeHumn.  HabnwgeHune
ABneHna  audpakumm  ceBeta.  HabnwogeHve  ABNeHUS
nonspusaumm ¥ gucnepcum cBeta. [loUCK pasnuymini u
CXOACTBA MexAy AU(PPakuMOHHbIM W AUCMEPCUOHHBIM
cnekTpamu. MNpuBefeHMe NPUMepPOB NOABAEHUSA B NPUPOLe U
MCNOMb30BaHUA B  TeXHUKe ABAEHUN  MHTepgepeHuun,
Angpakumu, nonspusayumu 7 aucnepcum cBeTa.
MMepeuncneHne MeTOA0B MO3HAHUA, KOTOPbIE WCMO/Ib30BaHbI
NpW N3YYeHUN YKa3aHHbIX ABIEHWUNA.

6. 3NneMeHTbl KBAHTOBON (DH3HKH

HabnogeHne goTtoanekTpuyeckoro sdaekra. O6BACHEHUE
3aKoHOB CTO/eTOBa Ha OCHOBE KBAHTOBbIX MpeAcTaBAEHWIA.
PacyeT MaKCUMManbHOW KWHETUYECKOM 3HEPrun 31eKTPOHOB
npun POTO3NEKTPMUYECKOM 3(deKTe.

OnpepeneHnve paboTbl BbIXOA4A 3NEKTpPOHa MO rpauky
3aBMCUMOCTM  MaKCMManbHOM  KUHETUYECKON  3HEeprum
(hOTO3NEKTPOHOB OT YacToTbl CBeTa. M3mepeHue paboThl
BbIXOfa 3/1eKTpoHa. lMepeuncneHne npuboOpoB YyCTaHOBKW, B
KOTOpPbIX NPUMeHAEeTCA 6e3MHepUNOHHOCTL (DOTO3(deKTa.
OO6bsACHEHNE KOPMNYCKYNApHO-BOMIHOBOFO Ayann3mMa CBOWCTB
(hoTOHOB. OO6bBSACHEHWE PONM KBAHTOBOW ONTUKM B PasBUTUN
COBPEMEHHOW PU3NKMN.

HabnogeHve nMHenvaTbIX CNEKTPOB.

PacyeT 4yacToTbl U A/IMHbI BONHbI UCMYCKaeMoro cBeTa npu
nepexofe aroma BOAOpOAa W3 OLHOrO CTaLMOHAPHOrO
coctosHMA B gpyroe. OO6bBACHEHME  MPOUCXOXKAEHUSA
NNHeNYaToro CcnekTpa aromMa BOAOpoJa W pasnnyus
NNHEeRYaTbIX CNEKTPOB pa3NNyHbIX ras3oB. liccnepoBaHue
NNHENYaToro cnektpa. MccnegoBaHne npuHuuna paboThbl
NMOMUHECUEHTHON namnbl. HabnwogeHne un  06bACHEHUe
npuHuMna pgeicTeua  nasepa. [lpuBefeHve  npumepos
MCNOMb30BaHMA Nasepa B COBPEMEHHOW HaykKe U TexXHUKe.
Wcnonb3oBaHne WHTepHeTa [Ans noucka uHGopmauuM o
nepcrnekTBax NpUMeHeHUs nasepa.
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®dun3nkKa aToMHOro aapa

CTpoeHue npassutume
BceneHHoli

DBONOUMSA 3BE31.
'MnoTesa
NMPOUCXOXAEHMNSA
CO/THEYHOI CUCTEMDI

HabnwogeHne TpekoB anba-4yacTul, B Kamepe BunbcoHa.
PeructpupoBaHve ALEPHbIX  WU3YYEHUIA C  MOMOLLbIO
cyeTymnka lelirepa. PacueT sHeprum cBA3M aTOMHbIX f4ep.
OnpegeneHve 3apsfia 1 MaccoBOro Yucna aToOMHOro aapa,
BO3HMKaKOLWeEro B pe3ynbTaTe pagvMoakTUBHOIO pacnaja.

BbluncneHue 3Heprum, ocBOGOXAatoLelics npu
paguoakTMBHOM  pacnage. OnpefeneHve NpPOALYKTOB
SIlepHOIA peakuuu. BbluncneHue 3Heprum,

0CcBOOOXAalOLLeACa Npu afepHbIX peakumsax. MNMoHUMaHue
NPeVMyLLecTB M HeAOCTAaTKOB MCMONb30BaHUS aTOMHOW
aHepruu 7 NOHU3NPYIOLLUX N3NyYeHWN B
MPOMbILLIEHHOCTH, MeluLMHe. N3noxeHune cyTH
3KOMOrMYeCKNX npobsem, CBA3AHHbLIX C OGUOMOrMYECKUM
NeNCTBMEM  pafjuMoaKTUBHbLIX u3nyyeHui. [poBedeHune
Knaccugumkaumm  3NeMeHTapHbIX  4YacTuy,  No  UX
(hmM3nyeckMM XapakTepucTmkam (macce, 3apsgy, BpeMeHu
XXU3HU, CNWHY U T. 4.). NMOHMMaHWe LeHHOCTe Hay4yHOro
NO3HaHUA MUpa He BOO6LLEe ANA YenoBeYyecTBa B LENOM, a
AN Kaxporo  obydarolerocsd  IMYHO,  LEHHOCTEMN
OBMafieHns METOAOM HayYHOro MO3HAHUA ANS AOCTUKEHUSA
ycnexa B 11060M BUe NPaKTUYECKON AeaTeNIbHOCTH.

7.3BonounA BeceneHHol

HabnwoaeHne 3a 38e3gamu, JIyHOW U nnaHeTamMu B TeNecKor.
HabnogeHne COMHEYHbIX MATEH C NOMOLLbIO Teneckona u
CO/THEYHOTO 3KpaHa.

Wcnonb3oBaHne WHTepHeTa Ana MOWUCKa M306paxeHuin
KOCMUYeCKUX O0OBEKTOB UM MHpopmaumm 06  ux
0COBEHHOCTAX

O6CcyXaeHMe BO3MOXHbIX CLieHapueB 3BOMOLMK BceneHHON.
Wcnonb3oBaHne WHTepHeTa [ANs NOMUCKA COBPEMEHHON
NHopMaumnm o paseutun BeeneHHoli. OueHKa MHGpopmayun ¢
nos3nMymnm ee CBOWCTB: [OCTOBEPHOCTM, OOBEKTMBHOCTH,
MOMIHOTbI, aKTyallbHOCTU U T. A

BbluncneHue aHeprum, ocBob6oXatoLencs npu
TEPMOALEepHbIX  peakunsax. dopmynmpoBka npobnem
TepMOoaAepHOi 3HepreTuku. O6bAcHeHNe BINAHUSA
CO/THEYHOW aKTMBHOCTM Ha 3emnto. [loHMMaHWE PONK
KOCMUNYECKUX nccnefoBaHui, nx Hay4Horo "

39KOHOMMWYECKOTo 3HauyeHus. OB6CYX[AEHWe COBPEMEHHbIX
FMMNOTe3 0 NPOUCX0XAEHNN COMTHEYHOI CUCTEMDI
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8 TEMbl UHOMBUAYAJIbHbIX MPOEKTOB

B xoge w3yyeHuMs nporpammbl 06LLe00pa3oBaTeNbHOM YY4eOHON AUCUMMAUHBI  «DU3NKa»
obyyaroLmecs MOryT BbI6paTb O4HY M3 NPeLN0XEHHbIX TeM A1 pa3paboTKn MHAMBUAYaNbHOTO NPOeKTa
VAN NPeLN0XNUTb COBCTBEHHYHO TEMy.

1 AnekcaHgap puropbesuy CTONETOB — PYCCKUIA (HU3UK.

2. AnekcaHgp CtenaHoBuY MOMNOB — PYCCKUI y4eHblli, n3obpeTtaTtesnb paguo.
3. AnbTepHaTMBHaA 3HepreTuka.

4. AKyCTMYecKne CBOICTBa MONYNPOBOAHMKOB.

5. AHgpe Mapu AmMnep — OCHOBOMOJIOXXHUK 3/1EKTPOAUHAMUKW.

6. ACUHXPOHHbIN ABUraTenNb.

7. AcTepounfbl.

8. ACTPOHOMUS HaWUX LHEW.

9. AToMHaa (usmka. M3oTtonbl. NMprMeHeHNe pagnMoaKTUBHbIX U30TOMOB.

10.BeCKOHTaKTHble METOAbl KOHTPONA TeMnepaTypsbl.

11.bunonapHbIe TPaH3UCTOPLI.

12.Bopuc CemeHOBUY AKOON — (hU3NK M n306peTaTesb.

13.Bennyaiiine OTKPbITUSA (U3NKMN.

14.Buabl 3NeKTPUUYECKNX pa3pagoB. DNeKTpuyeckme paspsaga: Ha cnyxbe yeno.eka.
15.BnunsHue petheKToB Ha (PU3MYECKMe CBOMCTBA KPUCTaN/IO0B.

16.BceneHHas n TemHaa matepus.

17.Tannneo Manuneit — ocHoOBaTe/lb TOYHOrO eCTECTBO3HaHUS.

18.Tonorpaus 1 ee NpUMeHeHue.

19. IBM>KeHNe Tena NepeMeHHOl Macchl.

20.Antpakuma B Hallen XUsHu.

21. Xupkne kpuctanisl.

22.3aKoHbl Knpxroga gns aneKTpuyeckon Lenw.

23.3aK0Hbl COXPaHEHNA B MeXaHUKe.

24.3HayeHne OTKpbITUIA anunes.

25./ropb BacunbeBmy KypuyatoB — (PU3MK, OpraHM3aTop aTOMHON HayKu U TEXHUKMU.

26.MNcaak HblOTOH — co3f4aTeNlb KNacCMUYecKomn (pusmku.

27./icnonb3oBaHMe 3/IeKTPO3HEPrUM B TpaHCNopTe.

28.Knaccuunkaumnsa n xapakTepucTuKu aneMeHTapHbIX YacTulLl.

29. KOHCTPYKLMOHHasA NMPOYHOCTb MaTepuana n ee CBA3b CO CTPYKTYPOWA.

30. KOHCTpyKUMA 1 BUAbI N1a3epos.

31. Kpro3anekTpoHMKa (MUKPOINEKTPOHMKA U XONOL).

32.J71a3epHble TEXHOMOMNUK U UX UCNOJIb30BaHMeE.

33. NeoHapao ga BuHUM — y4eHblid U n3obpetartesb.

34.MarHuTHble namepeHus (MPUHLMNbLI NOCTPOEHUA NPMUOOPOB, CNOCOOLI U3MepeHUs
MarHMTHOrO NOTOKAa, MarHUTHON UHAYKLMWN).

35.Maitkn ®apageit — cosfaTenb y4eHUst 06 3/1eKTPOMarHUTHOM More.

36.Makc MNMnaHK.

37.MeTof MeyeHbIX aToOMOB.

38.MeToabl HabNOLAEHNA U perucTpaumm pagnoakTUBHbLIX U3YYEHUI U YacTUL.

39.MeToabl onpefeneHns NAOTHOCTU.

40. Munxann BacunbeBuy JTOMOHOCOB — YUEHbI 3HLUUKNONEANCT.

41.Mopenun atoma. OnbIT Pesepdopaa.

42. MonekynapHo-KUHeT4ecKas Teopua naeanbHbIX ras3os.

43.MonHuA — ra3oBbli paspsas B NPUPOLH/N:X YC/IOBUAX.

44, HaHOTEXHONOINA — MeXAucuunanHapHas 06nactb PyHAAMeHTabHOW M NPUKNafHOM
HayKU N TEXHUKMU.



45.Hunkona Tecna: XU3Hb U HeoOblYaHble OTKPbLITUSA.

46.Hunkonain KonepHuk — co3gaTeflb reIMOLEeHTPUYECKON CUCTEMbI MUpa.
47.Hunbc Bop — 0AuH 13 co3partenieil COBPEMEHHOW (U3UKMN.

48. HykneocuHTe3 Bo BceneHHoiA.

49.06bACHEHNE POTOCMHTE3A C TOUKMN 3PEHUA (PU3UKMN.

50.OnTnyeckne ABNEHMA B NpUpose.

51. OTKpbITHE U NPUMEHEHNE BbICOKOTEMMEPATYPHON CBEPXMPOBOLAUMOCTH.
52.MepeMeHHbI 3N1eKTPUYECKUiA TOK U ero NpUMeHeHMe.

53. Mna3ma — 4eTBepTOE COCTOAHME BELLECTBA.
54.MnaHeTbl CONHEYHOI CUCTEMBI.
55. MonynpoBOAHMKOBLIE JaTUMKK TeMNepaTypbl.

56.TTpUMeEHEHNE XNLKUX KPUCTaNIoB B NPOMbILLIEHHOCTH.

57.TTpuMeHeHne a4epHbIX PeakTopOB.

58.Mpupopa heppomarHeTmama.

59.Mpo6nembl 3KONOTMK, CBA3aHHbLIE C MCMNOMb30BaHMEM TEMOB X MalluH.

60.Mpon3BOACTBO, Nepegayva U UCNONb30BAHUE 3NEKTPOIHEPTUN.

61.MpoucxoxgeHne COMIHEYHOWN CUCTEMDBI.

62.Mbe3031eKTPUYECKNA IPHEKT ero NpUMeHeHue.

63.Pa3BuTne cpeacTB CBA3M M paauo.

64.PeaKTVBHble ABUraTeN N OCHOBbI PaboTbl TEMOBON MaLUMHBI.

65.PennKTOBOE WN3NYyYeHMUe.

66.PeHTreHoBCcKue nyun. Victopusa oTkpbiTUA. MNMpumeHeHue.

67.PoXeHne 1 3BoNOLMA 3Be3[.

68.Ponb K. 3. LIMONKOBCKOro B pa3sBUTUN KOCMOHABTUKM.

69.CBeT — 3NeKTpOMarHMTHas BOJIHA.

70.Ceprenn lMaBnosuy Kopones — KOHCTPYKTOP W OpraHu3aTop MpOWU3BOACTBA pPakKeTHO-
KOCMUYECKON TEXHUKM,

71.Cunnbl TpeHus.

72.CoBpemMeHHaa CNyTHUKOBas CBA3b.

73.CoBpemeHHas (n3nyeckas KapTuHa Mupa.

74.CoBpeMeHHble cpeacTBa CBA3MW.

75.CO/IHUE — MCTOYHUK XU3HU Ha 3emne.

76. TpaHcopmaTopbl.

77. Y nbTpa3Byk (NonyyeHue, CBONCTBA, NMPUMEHEHME).

78. YnpaBnsiemMblii TEPMOSAEPHbI CUHTES.

79. YcKopuTenu 3apsXKeHHbIX YacTul,.

80. ®uM3nKa n My3blKa.

81. ®un3myeckme cBolicTBa atmochepsbl.

82. ®OTO3/1IEMEHTHI.

83. doToathheKT. TMpuMeHeHWe ABNeHUS (oTo3ahdeKTa.

84. XaHC KpuctmaH 3pcte — OCHOBOMOMOXHUK 3/1eKTPpOMarHetTnsma.
85. UepHble Ablpbl.

86. LLlkana 3neKTpoMarHUTHbIX BOJH.

87. Konorunyeckre Npob6aemMbl N BOSMOXHbIE MYTU UX peLLeHus.
88. 3/71eKTpoHHaa NPoBOAMMOCTL MeTann0B. CBepPXNPOBOANUMOCTb.
89. IMmnunii XpucTmaHoBmy J1eHL, — PYCCKUIA (U3MK.
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9 YYEBHO-METOAWNWYECKOE N MATEPUNANTBHO-TEXHWYECKOE OBECINEYEHWNE
MPOrPAMMbI YUYEEHOW ANCUVNNNHDbI

9.1 MaTepnanbHO-TEXHUYECKOE 0becneyeHme
OcBOeHMe MporpaMMbl y4ebHON AncUMNANHBbI «Du3nKa» TpebyeT Hanmumsa yyebHOro KabuHeTa
eCTeCTBEHHOHAaYUHbIX AUCLUNIUH U nabopaTopun hUsnKu.
MomelyeHne KabuHeTa yaoBneTBOPsSeT TpeboBaHMAM CaHUTapHO-3MUAEMUONIOTMYECKMX NPaBuI 1
HopmaTtunBoB (CaHlMuH 2.4.2 Ne 178-02) 1 ocHalleHO 060py0BaHUEM:
- MocaflovHble MecTa Mo KO/IMYeCTBY 00YyYatOLLMXCS;
- pabouee MecTO npernojasaTens;
- MynbTUMeLUinHOe 060pyLOBaHMe.
O6opypgoBaHMe y4yebHOro KabmHeTa:
- pabouve mMecTa Ans CTYLEHTOB MO KONUYECTBY 06y4vatoLmnxcs;
- pabouee MeCTO Mnpenojasartens, ayAuToOpHas LOCKa;
- KOMMNEKT y4yebHO-MeTOAMYECKON [LOKYMeHTaumm (y4ebHMKM, COOPHMKM 3afay, MeTOAMYeCKue
yKaszaHus 419 NPakTUyecKuX paboT, KOHCMEKTbI IEKUNA, KOMMIEKTbl UHAUBUAYaNbHBIX 3afaHui);
- KOMMNEKT KOMMNbIOTEPHbIX NPe3eHTaLuiA;
- obyuyatoLme BMAEOKaCcCeTbl;
- Mojenu pusnYecKnx yCcTpomcTB;
- nabopatopHoe 060pyf0BaHMe;
- nnakatbl NO (u3nMkKe (KOMMMIEKTbI MO TemMam, cucTema efAuHuy, CW, wWwKana 3n1eKTpoMarHUTHbIX
BOJIH);
- NepCcOoHaNbHbI KOMMbIOTEP , KCEPOKC, MPUHTEP.

TexHnyeckune cpeacTea 06y4yeHns:
yuyebHasa ayauTopus, OCHALLEHHAs MY/bTUMEANAHBIM 060PYL0BaHMEM;
KOMMbIOTEP C INLEH3VOHHBIM MPOrpaMMHbIM 06ecrneyeHnem;
NOKa/lbHasA CeTb, CeTeBOE NporpaMMHoe obecrneveHue;

- TeneBun3op.

9.2 Y4ebHO-MeTOAMYECKOE 0bBecneyeHmne

B coctaB y4e6HO-METOLMUECKOrO Y MaTepuasbHO-TEXHNYECKOro 06ecrneyeHns NporpaMMbl y4e6Ho
ANCUMNANHBI «PU3nKa» BXOAAT:

- KOMMNEKT y4ebHO-Harna4HbIX nocobuii

- MOfenn yCTPOWCTB;

- MakeTbl KOH[EHCATOPOB;

- nacnopTt KabuHerta,

- 6M6/IMOTEUHbIN (OHSA,

B 6m6nnoTeyHbIli (HOHA BXOAAT Y4YeOHUKKM, Nocobus y4yebHO-MeToauuveckas AOKYMeHTauus,
obecneumBaroLLe 0CBOEHME YYeOHOro matepurana.

B npouecce 0CBOeHMS MpoOrpammbl Y4Yeb6HON AUCUUNAUHBI «Pu3nKa» 0byvatowmecs WUMET
[JOCTYN K 3/1eKTPOHHbIM Y4ebHbIM MaTepuanam Ha o6pa3oBaTeNbHOM MopTane yHUBepcuTeTa U B
cB060AHOM focTyne B IHTepHeTe.

9.3 NepeyeHb Y4ebOHbIX U3[aHUIA, VIHTepHeT-pecypcoB, AONOMHUTENILHON NMTepaTypbl
OcHoBHas nuTepatypa
1  KopbiTHMkoBa, E. C. ®Pusmka [ISNeKTpoHHbIA pecypc]: y4vebHoe nocobue: B 2 4u. / E. C
KopbiTHUKoBa, J1.A. Opep, J1.A. HukoHopoea, H.B. KopHeeBa, M.B. OpeHbypkuHa, T.b.
LLlapaHoBa - MarHutoropck: ®rb0Y BO «MI'TY wum. .. Hocosa», 2016, 2017 - Pexum
poctyna: http://192.168.20.6/marcweb2/MO0biects.asp
2. Kpamapos, C. O. dusmka. Teopusa 1 npakTuka [SNEKTPOHHbIN pecypc]: YuyebHoe nocobue / Mog
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peq. npod. C. O. Kpamaposa. - 2-e u3g., gon. v nepepa6. - M.: UL, PUOP, HNL, NH®PA-M,
2016. - 380 c. - Pexxum poctyna: http://znanium.com/catalog.php?bookinfo=522108
MuHckni, A. A. ®dusnka [DneKTpoHHbIN pecypc]: yuebHuk / A. A. TMuHckuia, . KO. 'pakoBCKuiA ;
nog obw. peg. HO. . Awuka, H. C. MNypblweBoi. - 4-e u3g., uenp. - M.: ®OPYM: NHOPA-M,
2017. - 560 c. - Pexxum poctyna: http://znanium.com/catalog.php?bookinfo=559355

JononHuTenbHaa nuTepartypa

Oemngyenko, B. WN. ®dusnka [OneKTpoHHbIn pecypc]: yyebHuk / B. W. [eMuayeHko,
. B. demngyeHko. - 6-e u3g., nepepab. u gon. - M. MH®PA-M, 2017. - 581 c. - Pexum
poctyna: http://znanium.com/catalog.php?bookinfo=851529

KysHeyos, C.M.  Kypc nekumin no  usmke.  ONeKTpocTaTuka. IMOCTOAHHBIA  TOK.
AnektpomarHeTusm. KonebaHns W BOMHbI [DNEKTPOHHLIA pecypc]: y4vebHoe nocobue /
C.W. KysHeuos, J1.W. CemknHa, K.W. PorosuH. - Tomck: W3g-Bo  TOMCKOro nonutex.
YHUBEpPCUTeTa, 2016. - 290 C. - Pexum focrtyna:
http://znanium.com/catalog.php?bookinfo=675264

VHTepHeT-pecypcbl
www.fcior.edu.ru  (PegepanbHbili  LEHTP  MH(OPMaLMOHHO-06pa30oBaTeNbH/ XX  PecypcoB).
www.dic.academic.ru (Akagemuk. CnoBapu v SHUUKNONEANUN).
www.booksgid..com (Books Gid. 3nekTpoHHas 6MbnmoTeka).
www.globalteka.ru (Fnobanteka. 'nobanbHas 6M6IMOTEKA HayUHbIX PecypcoB).
www.window.Edu.ru (EgMHoe 0KHO foCTyna K 06pa3oBaTe/lbHbIM pecypcam).
www.stbooks.ru (Jlyywuas yuebHasa nutepatypa).
www.school.edu.ru  (Poccuiticknin ~ obpa3oBaTeNbHbli  nopTan.  [OCTYnHOCTb,  Ka4yecTBo,
3(h(heKTUBHOCTD).
www.ru/book (2neKTpoHHas 6ubmoTevHas cnucTema).
www.alleng.ru/edu/phys.htm (O6pa3soBatencHble pecypcbl VIHTepHeTa PuU3MKa).
www.school-collection.edu.ru (EgnHas Konnekumns umhposbiX 06pa3oBaTe/ibHbIX PECYPCOB).
www.n-t.ru/nl/fz (Hobenesckue naypeatbl No Qu3nke).
www.nuclphys.sinp.msu.ru (AgepHas u3nka B VIHTepHeTe).
www.kvant.mccme.ru (Hay4YHO-NOMYNAPHBIA (U3NKO-MaTeMATUYECKNIA XKXypHan «KBaHT»).
www.yos.ru/natural-sciences.html (ecTeCTBEHHO-HayUHbIV XXypHaI Ana MONoAexun «IyTb HayKy»).

NuTepatypa Ans npenogasaTtenei

O6 o6pa3oBaHUM B Poccuiickoit ®egepaumn: gefepanbHblid 3akoH 0T 29.12. 2012 Ne 273-®d3 (B
pen. ®PefepanbHbiX 3aKkoHOB 0T 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 No 148-
@3, C U3MEHEHUSAMKN, BHECEHHbIMN PefepasibHbIM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pea. OT
03.07.2016, c u3m. ot 19.12.2016.)

Mpuka3 MuHucTepcTBa 06pa3oBaHns U Hayku P® ot 31 gekabpsa 2015 r. N1578 "O BHeceHuUu
N3MEHeHWA B (pefiepa/ibHblA rOCYAapCTBeHHbI 00pa3oBaTefibHbI CTaHA4apT CpefHero o6Liero
06pa3oBaHuNs, YTBEPXKAEHHbI nNpuMkasom MuHUcTepcTBa 06pas3oBaHMs WM Hayku Poccuiickoi
®epepaunn ot 17 maa 2012 r. N413.

Mpuka3z MuHo6pHayku Poccum o1 29 aekabps 2014 r. Ne 1645 «O BHeCeHUU U3MEHEHWUIA B NpUKa3
MuHucTepcTBa 06pa3oBaHMA U Hayku Poccuiickoin degepaumm ot 17 mas 2012 r. Ne 413 «O6
yTBEPXAEHUN  (hefiepasibHOro  rocyfapCcTBeHHOro 06pa3oBaTeNbHOro  CTaHgapta  CpefHero
(nonHoro) obuero 06pasoBaHUA».

MucbMo [enapTameHTa rocyapCTBEHHONM MOAUTUKY B cpepe NOAroTOBKM pabounx kagpos u A0
MuHob6pHaykn Poccum ot 17 mapta 2015 r. Ne 06-259 «PekomeHjauuu Mo oOpraHu3auuu
noslyyeHns cpefHero obuiero o6pas3oBaHMs B Mpefenax OCBOEHMS 06pa3oBaTefibHbIX MPOrpaMm
CpefHero npogeccmoHanbHOro 06pasoBaHNs Ha 6ase OCHOBHOMO 06Lero obpasoBaHus C yUYeTOM
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http://znanium.com/catalog.php?bookinfo=522108
http://znanium.com/catalog.php?bookinfo=559355
http://znanium.com/catalog.php?bookinfo=851529
http://znanium.com/catalog.php?bookinfo=675264
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid..%d0%a1%d0%83om
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.stbooks.ru/
http://www.school.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences.html

TpeboBaHuii (emepanbHbIX TOCYIAPCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB U IOJNy4aeMOi
npoeCCUU WU CIIEUANBHOCTH CPeHETro MPpodeCCHOHATLHOTO 00Pa30OBaHUSY .

AmutpueBaB. @ ., Bacuses JI. M. @usuka mis mpodeccuil U CHeUaibHOCTEN TEXHUYECKOTO
npouiis: METOAMYECKHE PEKOMEH AN . MeTOI. mocodue.- M., 2010.
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MpunoxeHune 1
AKTUBHbBLIE N UHTEPAKTUBHBIE METOAbl OBYUYEHWNA

1 AKTUBHble WM WHTEPaKTVWBHbIE METOAbl WCMOMb3YIHOTCS NPU MNPOBEAEHNN TEOPETUYECKUX W
MPaKTUYECKUX 3aHATUIA:

Pasgen/tema lMpumMeHAaeMble aKTUBHbIe KpaTkasa XapakTepuctmka
N NHTepaKTUBHbIE METO/bI
Pasgen 1 MexaHnKa c anemeHTamu TEOPUN OTHOCUTENLHOCTHU

Tema 1.1. KnHemaTtuka Jlekuma-npeseHTauma. IMpe3eHTauma «MexaHUUYEeCKoe ABMKEeHMEe»

Tema 1.3 3aKoHb! PaboTa B masnibIx rpynnax CTyfeHTbI cpailoT 3auyer, peLwiaroT

COXpaHeHua B KONNEKTUBHO  33ajayn,  OTBeYalT  Ha

MeXaHunKe BOMPOCHI. Mpe3eHTauma  «PeaKTUBHOE
LABVKEHMe»

Pasgen 2 MonekynapHasa pusmka. TepmoguHammka

Tema 21 OcHoBbl [pob6neMHas nekymus lNpenofaBaTtens B Hayane W No xomy

MOJIEKYIAPHO- «AbCONOTHaA N3N0XEHUs y4yebHOro matepuana cosgaet

KWHETUYECKOW Temnepartypa» npobnemMHble  cuTyauum W  BOB/eKaeT

Teopun. MpeanbHblii CTYEeHTOB B WMX aHaim3. O6cyxpatoT

ras CYLLEeCTBOBaHMe MNpeaenibHO  HUSKUX U
BbICOKMX Temmneparyp

Tema 2.2 CsoilicTBa JleKuus-npeseHTauus. Mpe3eHTaumMa «TBepable Tena W WX

napoB, XXWUAKOCTEN 1 cBoOWCTBa», «CBONCTBA XXNAKOCTEN»

TBEPAbIX TeN

Pasgen 3 OCHOBbI 3N1EKTPOANHAMUNKN

Tema 3.3 MpobnemHas nekuus. CopgepxaHue rnopjaetcs  4epes  Ceputo
DNEeKTPUYECKUA TOK BOMPOCOB O MNPOBOAUMOCTW  Cpef, O
B MOJIyNPOBOAHNKAX HOCUTENAX TOKa, MPUMEHEHMM TOKa B

cpefiax, Ha KOTOpble CTYAEHTbl AO/MKHbI
OTBEeYaTb HEMOCPEACTBEHHO B XOZ€ NIEKLIMN.

Tema3.5 Nekuuna-npeseHTauus. Mpe3eHTaLMA «NEKTPOMarHnTHas

ONeKTpOMarH1THas NHAYKLMA», «CaMONHAYKLNA»

NHOYKUNA

Pasgen 4 KonebaHus

N BOJIHbI

Tema 4.2 BuHapHbIA ypok Ha ypoke wu3ukm ©n  Marematvkuv

ONIEKTPOMArHUTHbIE paccMaTpuBaeTcA MpYMeHeHVie rpamkoB

Kone6aHuna 1 BOSHbI TPUFOHOMETPUYECKUX (PYHKLUMIA K OMUCaHMIO
AMEKTPOMArHATH X KOneGaHuIA.

Pazgen 5 Ontuka Pasgen 4 Pasgen 4

Tema 51 T[lpupopa JleKuma-npeseHTauums. B xoge  nekumn  mpet  nepefava

cBeTa. BosnHoBble npenogasateneM MHGpopMauumn CTygeHTam

CBOICTBa CBeTa COMPOBOXJEHNEM W TOKa3oM OfMbITOB MO

Audpakumm, AeMOHCTpaLmein AndpakLMOHHOM
peLLeTKu, NIaKaTos.

Pa3gen 6

SNeMeHTbl KBaHTOBOW (DU3NKHN
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Tema 6.1 KBaHTOBAas

OMNnTUKa

Nekumns-npeseHTalus.

Tema 6.2 CrtpoeHune Jlekuusa - BU3yanmsauusa

artoma
aapa

n

aTOMHOTIO

34

Mpe3eHTauns  «POTOIhPeKT M ero
NMPUMeHeHne»

B xofe nekumu nepegaya npenojasatenem
VH(opMaLuK CTyAeHTaM COMpPOBOXAaeTcs
MOKa3oM NnakaTtoB, TabnuL, CTPOeHUs
aTomoB, Tabnuubl MeHgeneesa



MEPEYEHb MPAKTUUYECKUX/TABOPATOPHbIX 3AHATUI

CopepxaHune
00y4eHus
BeepgeHne

TeMbl NPaKTUUYECKNX U NabopaToOPHbIX 3aHATHI

Nab6opaTtopHas pabota 1 OnpegeneHne nNNOTHOCTU BeLeCTBa

Pasgen 1 MEXAHUWKA

1.1 KnHemaTtuka

1.2 3aKOHbI
MeXaHUKN HbloTOHa
1.3 3aKOHbI
COXpaHeHus B
MeXaHukKe

MpakTnyeckaa pa6ota Ne 1 PewieHue 3afay No KMHeEMaTHKe
MpakTnyeckaa pabota Ne 2 PeleHune 3aay Ha napameTpbl
BpaLLaTeNbHOro ABUXeHUS

MpakTnyeckan pa6ota Ne 3 PewweHue 3afay Ha 3aKOHbI HbHOTOHa

MpakTnyeckan pabota Ne 4 PewweHue 3a4a4 Ha 3aKOHbI
COXpaHeHuns MMMybca 3HEPrun

Nab6opaTtopHas pabota Ne 2 M3yyeHne 3aKOHa COXpaHEHMNS
MeXaHW4eCKON aHeprum

Pasgen 2 MOJIEKY TAPHAA ®U3NKA. TEPMOANHAMUNKA

2.1 OcHoBbI
MONeKyNApHO-
KVHETUYECKOW
Teopum.

M paeanbHblii ras
2.2 CsolicTBa
napoB, >XXNAKOCTEN
N TBEPAbIX Ten

2.3 OCHOBBI
TEPMOANHAMUKM

MpakTuyeckasa paborta Ne 5 PewleHuve 3agay no temMe OCHOBB!
MKT

Na6opatopHasa pabota Ne 3 INpoBepka rasoBbIX 3aKOHOB
MpakTnyeckan pabota Ne 6 PelleHne 3aay Ha ypaBHeHMe
COCTOSIHUSA NAeasibHOro rasa, M30npoLecchl

Nab6opaTtopHas paboTta Ne 4 PocT Kpuctannios
Nab6opatopHasa pabota Ne 5 M3mepeHne BNaXXHOCTM BO3ayXa
Nab6opaTtopHas pa6ota Ne 6 OnpeseneHune yaensHowm
TENM0EeMKOCTW BeLLEeCcTBa

MpakTnyeckana pabota Ne 7 PeweHune 3agay no teme «OCHOBbI
TEPMOLMHAMUKN

Pasgen 3 OCHOBbI 3TIEKTPOANHAMUKN

31
ANeKTpUYEeCKoe
none

3.2 3aKOHbI
MOCTOAHHOIO TOKa

MpakTnyeckaa pabota Ne 8 PelleHue 3aay no Teme
«IneKTpocTaTnkar.

NabopaTtopHas paboTta Ne 7 M3ydeHue 3akoHa Oma gns ydvactka
Lenu.

Na6opartopHasa pabota Ne 8 OnpeseneHve yaensHOro
COMPOTMBNEHNA NPOBOLHUKA

NabopaTtopHas pabota Ne 9 MpoBepka napasnnesibHOro
COeANHeHNs NPOBOAHNKOB

Nab6opaTtopHas pa6ota Ne 10 ccnegoBaHue 3aBUCUMOCTU
MOLLIHOCTK, NOTPe6sgeMOi NaMnoi HakanMBaHMS OT HanpPsHXKEHUS
Ha ee 3aXmnmax

Na6opatopHasa pabota Ne 11 Onpegenernve 34C 1 BHYTpPeHHEr0O
CONPOTUBNEHNSA UCTOUYHMKA 3/TEKTPUYECKON HEPTUN»
MpakTnyeckan pabota Ne 9 PeweHwne 3aga4 Ha 3akoH Oma.
ConpoTtusneHne. 3aKOHbl COeANHEH S

MpakTnyeckaa pa6ota Ne 10 PewleHmne 3a4ay Ha CMeLLaHHOe
COeANHeHMe NPOBOLAHMKOB

MpakTnyeckan paborta Ne 11 PelleHune 3aay Ha 3akoHbl OMa
MpakTuyeckasa paborta Ne 12 PelueHue 3agay Ha hopmy bl
paboTbl N MOLLHOCTW TOKa
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ANeKTPUYECKNin
TOK B
NMonynpoBOLAHUKAX
3.5
ANeKTpoMarHnuTHas

VHAYKUMS

NabopaTtopHas paboTa Ne 12 N3yueHne CBOICTB
nonynpoBoAHNKOB

Nab6opaTtopHas pa6ota Ne 13 OnpegeneHune aNeKTPOXMMNYECKOTO
3KBMBANEHTa Mean.

MpakTnyeckaa pabota Ne 13 PelweHne 3agady Mo Teme
«MarHuTHoe none»

MpakTuuyeckad pabota Ne 14 PeweHve 33ga4 Mo Teme
«INEeKTpoMarHuTHas NHOYKLNS».

Paspgen 4 KOJIEBAHWA U BOJIHbI

4.1 MexaHun4eckune
KonebaHus n
BOJIHbI

4.2
ANeKTpOMarHmTHble
K0nebaHunst 1 BOJHbI

Pasgen 5 ONMTUKA
5.1 MNpupoga

cBeTa. BonHoBble
CBOWCTBa CcBeTa

Nab6opaTtopHas pabota Neld 3yyeHne 3aBUCMMOCTM Nepuoa
Kone6aHMin HUTAHOTO (MW MPYXXUHHOI0) MasiTHUKA OT A/IMHbI HATK
(nnn macchbl rpysa).

MpakTuyeckasa paborta Ne 15 PelueHue 3agay no Teme
«[lMepemeHHbI TOK. TpaHchopmaTop»

Na6opatopHasa pa6oTta Ne 15 M3yueHue ycTpoicTea
TpaHc(opMaTopa, reHeparopa

Nab6opaTtopHaa pabota Ne 16 OnpegeneHve nokasaTens
NpenoM/eHns CTeKNa.

NNabopaTtopHasa pab6ota Ne 17 HabnofeHWe CMeKTPOB U3NyYeHns
1 NOrnoweHns

NNa6opaTtopHasa pa6oTa Ne 18 3mepeHue AMHbI CBETOBOW BO/IHbI
C MOMOLLbI0 ANPPAKLMOHHONM peLleTKu

NabopatopHasa pa6oTta Ne 19 W3ydeHune WHTepgepeHUMn ©
Anpakumnm

MpakTnyeckas pabota Ne 16 PelweHne 3agay Ha 3aKOHbI
npesioM/IeHNs

MpakTnyeckana pab6ota Ne 17 PewweHune 3aga4y C UCMONb30BaHNEM
(hopmy bl AM(PaKLMOHHON PeLLETKN

MpakTnyeckas pabota Ne 18 PelweHue 3agady no pasgeny
«OnTnKa»

Pasgen 6 9/IEMEHTbI KBAHTOBOW ®U3NKWN

6.1 KBaHTOBas
onTuKa

6.2 dn3nkKa atoma
N aTOMHOrO fgpa
NTOIro

MpakTnyeckaa pabota Ne 19 PelleHune 3a4a4 No TeMe «3aKOoHb!
(hoToahdhekTax

MpakTnyeckaa pabota Ne 20 PelleHune 3agay no Teme
«Pafin0aKTMBHOCTb. 3anuncb A4EPHbIX peakLmin»
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n/n

2

Pasgen
paboye
n
nporpa
MMbI

Tutyn
bHbI/
nncT

9. YyebHo-
eToAnYecK
oe un
aTepuasbH
0_
TEXHUYECKO
e
becreyeHu
e nporpamm
y4ebHol
ANCUMMANH
bl

NNCT PEFUCTPALIN USMEHEHWIA 1 AJOMONHEHNIA

KpaTkoe cofiep)KaHne n3MeHeHus/qononHeHns

Paboyass nporpamMMa Y4yeOHOW AMCUUNANHBI «DU3NKax»
aKTyannsnpoBsaHa. nporpaMMy BHeCeHb!
cnefytoLLne N3MeHeHus:

Ha ocHoBaHuM npukasa pektopa ®re0Y BO “MITY
mm. .M. Hocosa” Ne 10-30/465 ot 17.07.2018 r. TekcT
“MWHNCTEPCTBO 06pa3oBaHMA U HayKu” 3aMeHUTb Ha
TeKCT “MUWHUCTEPCTBO HayKM U BbICLLUEro 06pa3oBaHus

Poccuitickon degepaunn”

B cBA3M C 3aK/IlOYEHNEM KOHTPAKTOB CO CTOPOHHMMMU
3N1IEKTPOHHbIMK  GUBNNOTEYHBIMU cuCTeMamu  “KOpanT”
(Oorosopbl KOpainT 36C www.biblio-online.ru Ne/1-1096-
18, No[1-1097-18), “BOOK.RU” (Jorosop KHOPyc meama
Ne18493307/[-1093-18)
mMaTepuanbHO-TEXHUYECKOE
obecrieyeHne nporpaMMm Yy4yebHOW AUCUUNAUHBI  MYHKT
VIHTepHeT-pecypcos,
HOBO

36C BOOK.ru
Y4yebHO-MeTO4MUEeCKOe

«lMepeyeHb  y4ebHbIX
A0NONTHUTENbHON
pefakumn:

Y4yebHoe nocobue / Mog peq. npod. C.O. Kpamaposa. -
2-e u3g., pon. u nepepab. - Mockea: NL, PVOP, HUL]

NHDPA-M, Pexxum  pgoctyna:

B pabouyto

7

n3gaHuni,
nUTepaTypbl»

UnTaTb

OcHOBHasa nuTepaTtypa
®usnka. Teopuss M MpakTUKa [SNeKTPOHHbIN pecypc]:

2016.

380 c -

paszen

B

http://znanium.com/bookread2. php?book=522108
3arn. cakpaHa. - ISBN 978-5-369-01522-3
A A  ®usmka [3NeKTPOHHbIA pecypc]:

MuHCKUIA,

yuebHuk / A. A. MuHckuin, . KO. [pakoBckuin ; nog
obw,. pea. HO. . Ouka, H. C. MypbiweBoi. - 4-e un3g,,
uenp. - M.: ®OPYM: NH®DPA-M, 2017. - 560 c. -
foctyna:

Pexnm

http://znanium.com/catalog.php?bookinfo=559355
JononHutensHaa nutepaTypa
JemngyeHko, B. V. ®unsnka [SneKTpoHHbIN pecypc]:
yyebHuk / B. V. OemuayeHko, U. B. lemngyeHKko. - 6-e
n3g., nepepab. n gon. - Mocksa: UH®PA-M, 2017. -

581 c. - Pexxum pocrtyna:

http://znanium.com/catalog.php?bookinfo=851529

Kypc nekuuin no ¢gusnke. dnektTpoctaTuka. MOCTOAHHbIN
DNIeKTPOMarHeTusMm.
[@nekTpoHHbIN pecypc]: yyebHoe nocobue / KysHeLoB
C.N., CemkuHa N1.W., PorosmH K.W. - Tomck: un3f-Bo
Tomckoro nonutex. yHusepcuteta, 2016. - 290 c. -
foctyna:

TOK.

Pexnm

KonebaHus

https://new.znanium.com/read?id=218874

3KpaHa. - ISBN 978-5-4387-0562-8

n

9.

BOJTHbI

3arn.

C
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MK

12.09.2018
r.
lMpoTokon
Ne 1
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r.
lNpoToKon
Ne 1

Moanuck
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http://www.biblio-online.ru
http://znanium.com/bookread2.php?book=522108
http://znanium.com/catalog.php?bookinfo=559355
http://znanium.com/catalog.php?bookinfo=851529
https://new.znanium.com/read?id=218874

9. YyebHo-
MeTOAMYECKOe
4 MaTepuanbHo-
TeXHN4Yeckoe
obecneyeHne

nporpaMm

y4ebHoI
aveupmnananl

9. YyebHo-
eTofmyeckoe
"
MaTepuasibHo-
TexHu4Yeckoe
obecneyeHue
nporpamm
yuebHom
ANCUMMNHbBI

B cBsi3n ¢ 06GHOBMEHWEM MIAT(POPMbI 3/1EKTPOHHOW 6UGNMOTEUHO
cuctembl “3HaHnym” pasgen 9 Paboueid nporpammbl YMTaTb B HOBOWA
pegakuun:
OcHoBHasg nuTepaTypa
1. ®umsnka. Teopusa M nNpakTMKa [NeKTPOHHMXIA pecypc]: YuyebHoe
nocobue / Mog pea. npod. C.O. Kpamaposa. - 2-e 134., fon. u nepepab.
- Mockea: MU PUNOP, HNU NH®PA-M, 2016. - 380 c. - Pexum
poctyna: http://znanium.com/bookread2.php?book=522108 -. 3arn. ¢
aKpaHa. - ISBN 978-5-369-01522-3
2. MuHckuin, A. A. ®usmka [IneKTpoHH XA pecypc]: yuebHuk / A. A.
MuHcknin, . FO. pakoBckuid ; mog obw.. peg. KO. WN. Auka, H. C.
Mypbiwesoi. - 4-e n3g., ucnp. - M.: ®OPYM: MH®PA-M, 2017. - 560
c. - Pexxum pgoctyna: https://znanium.com/read?id=90067
[ononHuTenbHaa nuTepatypa
1 [OemwnpueHko, B. V. ®usmka [OneKTpoHH X1 pecypc]: y4ebHUK / B.
. OemupyeHko, W. B. JemunpyeHko. - 6-e u3g., nepepab. u gon. -
MockeBa: WH®PPA-M, 2017. - 581 <c¢ - Pexum gocrtyna:
https://znanium.com/read?id=265557
Kypc nekumin no ¢msmke. 3nekTpoctaTuka. [OCTOSAHHAXA TOK
AnekTpomarHeTusm. KonebaHua n BOMHbI [3NEKTPOHHLIN pecypc]:
yyebHoe nocobue / KysHeuos C.W., CemknHa J1.1., PorosnH K.W. -
Tomck: n3g-so Tomckoro nonutex. yHusepcuteta, 2016. - 290 c. -
Pexxum goctyna: https://znanium.com/read?id=218874 - 3arn. c¢
aKpaHa. - ISBN 978-5-4387-0562-8
B cBA3M c 06HOBMEHWEM MaTepuasibHO-TEXHUYECKOro obecrneyeHums n.
Y4ebHO-MeTOAMYECKOE W  MaTepuasbHO-TEXHUYECKOoe o0b6ecneyeHue
nporpamm y4e6HOW AUCUMNINHBLI YATaTb B HOBOI pefaKumm:
KabunHeT ECTeCTBEHHOHAYYHbIX AUCUUMNIINH;
YuebHas ayauTopus AN NPOBeAeHMs YUebHbIX 3aHATUIA, MPaKTUYeCKNX
U NabopaTOpHbIX 3aHATWIA, AN TFPYNnoB™:X W MHAVBUAYANbH:X
KOHCYNbTaLUMWi, ANA TEKYLLEr0 KOHTPOAA 1 MPOMEXYTOYHOWN aTTecTaumm.
Pabouee MeCcTO npenogasaTens: NepCOHasIbHbI KOMMNbIOTEP;
pabouve mecTa obyyaroLmxcs, ocka yyebHas, yuebHasa mebesb;
MS Windows (nognucka Imagine Premium) pgorosop [4-1227-18 ot
08.10.2018, cpok geicteua: 11.10.2021;
Calculate  Linux Desktop cBo6ogHo  pacnpocTpaHsemoe O
(https://www.calculate-linux.org/ru/), cpok felicTBusi: 6eCCPOYHO;
MS Office Ne135 ot 17.09.2007, cpoK AeincTBusA: 6ecCpOYHO;
7 Zip cBob6ogHo pacnpocTpaHsemoe (https: //www.7-zip.org/),
CPOK [efCTBUA: BECCPOYHO
Jlabopatopus PUNKK;
YuebHas ayauTopusa AN NPOBeAeHMs YUYeOHbIX 3aHATUIA, NPaKTUYeCKNX
N NabopaTopHbIX 3aHATUIA, AN TPYNMNoOBbIX W WMHAMBUAYaNbHbIX
KOHCYNbTaUMWi, ANA TEKYLLEro KOHTPOA Y MPOMEXYTOYHOWN aTTecTaumm.
Pabouee MecTO npenogasBatens: NepcoOHasIbHbIA KOMMbIOTEP, MPOEKTOP;
pabouune mecTa obyyaroLLmxcs, JocKa yvebHas, yuebHaa mebenb;
K3®, gemMoHCTpauMoHHOe 060pygoBaHue no Teme ‘'lepemMeHH” it ToK",
[LeMoHCTpaunoHHoe obopyaoBaHue Mo TeMe "“3neKTpocTaTuka', Mojenu
KPUCTaI/IMYeCKON peLleTKy, AeMOHCTPaLNoHHOe 060opyoBaHme Mo Teme
""AneKTpoMarHeTusM'', Mmogenb 'OneKTpodopHaa MalmHa'
AMNepMeTpbl 1a60paTopHbIE;
BapomeTp;
BonbTMeTpbl;
MynbTUMETpbI;
ONeKTPOMeTp;
TpybKM CTEKNAHHDIE;
LTaTtnebl nabopaTopHble wn-01
Tabnuua MeHgeneesa;
FMrpomeTp ncnxometpuyeckuii BUT-1;
Habopbl pe3ncTopos 415 NPaKTUKyMa,;
Habopbl nabopaTopHble «MexaHnka’);
Habopbl nabopaTopHble MO 3N1eKTPONN3Y;
Hab6opbl nabopaTtopHble «ONTUKax;
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9. YyebHo-
eTofmyeckoe
"
MaTepuasibHo-
TexHu4yeckoe
obecneyeHue
nporpaMm
yuebHom
ANCUNNNHBI

Mogenu no gusnke;
Hab6op no anekTponu3y (4eMOHCTPaLNOHHXIA);
Mpubop ANsA femMOHCTPauun 3aBUCMMOCTM COMPOTUB/IEHUS MeTanna oT
Temneparypbl;
Mpubop fna nsyyeHus npasuna SleHua;
Mpubop Ana  wM3MepeHUs ANWHblI  CBETOBOM BOMHbI C  Habopom
ONPaKLUNOHHBIX PELLETOK;
lMpu3ma nosepoYHass MarHUTHas;
MS Windows (nognucka Imagine Premium) pgorosop [4-1227-18 ot
08.10.2018, cpok geicteua: 11.10.2021;
Calculate  Linux Desktop cBo6ogHo  pacnpocTtpaHsemoe MO
(https://www.calculate-linux.org/ru/), cpok felicTBusi: 6eCCPOUHO;
MS Office Ne135 o1 17.09.2007, cpoK AeincTBusA: 6ecCpoYHO;
7 Zip cBobogHo pacnpocTpaHsiemoe (https: //www.7-zip.org/),
CPOK [elicTBUS: 6eCCPOYHO
B cBA3M C 3aK/10YEHMEM KOHTPAKTOB CO CTOPOHHUMW 3M1eKTPOHHbLIMU
6mnbnuoteyH v cuctemamm 36C 3HAHUYM (KoHTpakT Ne K-60-20
oT 13.08.2020 r. OO0 «3HAHMYM», 01.09.2020 r. no 31.08.2021 r.)
pasgen 9 pabouyeli nporpaMmMbl YNTaTb B HOBOW pefakuun:
OcHoBHas nuTepaTypa
1 dwusuka. Teopus u npakTuka [ANeKTpoHHXI pecypc]: Y4ebHoe
nocobue / Mog pen. npod. C.O. Kpamaposa. - 2-e u3g., fon. n nepepab.
- Mocksa: MU PNOP, HNL NH®PA-M, 2016. - 380 c. - Pexum
poctyna: http://znanium.com/bookread2.php?book=522108 -. 3arn. ¢
aKpaHa. - ISBN 978-5-369-01522-3
2. TMuHcknin, A. A. dusmka [SneKTpoHH XA pecypc]: yuebHuk / A. A.
MuHcknin, . KO. pakoBckuii ; nog obuw,. peg. KO. W. Ouka, H. C.
Mypbiwesoit. - 4-e n3g., ncnp. - M.: POPYM: MHDPA-M, 2017. - 560
c. - Pexxum goctyna: https://znanium.com/read?id=90067
[ononHuTenbHaa nuTepatypa
1 [OemwugueHko, B. V. dusuka [SneKTpoHHbIV pecypc]: y4ebHuK / B. .
Oemunguenko, WN. B. OemngyeHko. - 6-e nsg., nepepab. n gon. - Mocksa:
NHDOPA-M, 2017. - 581 C. - Pexnm goctyna:
https://znanium.com/read?id=265557
Kypc nekumin no ¢msmke. nekTpoctaTuka. [MOCTOSHHAXA TOK
AnekTpomarHeTnsm. KonebaHua M BOMHbI [3NEKTPOHHLIN pecypc]:
yyebHoe nocobue / KysHeuos C.W., CemknHa J1.1., PorosnH K.W. -
Tomck: n3g-so Tomckoro nonutex. yHusepcuteta, 2016. - 290 c. -
Pexxum goctyna: https://znanium.com/read?id=218874 - 3arn. c¢
aKpaHa. - ISBN 978-5-4387-0562-8
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